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Peter Maggiore, Cabinet Secretary 
New Mexico Environment Department 
Harold S. Runnels Building 
P. 0. Box 26110 
Santa Fe, NM 87502-6110 

Dear Secretary Maggiore: 

Department of Energy 
Albuquerque Operations Office 

Office of Los Alamos Site Operations 
Los Alamos, New Mexico 87544 

On behalf of the National Nuclear Security Administration of the U. S. Department of Energy (DOE) and The 
Regents of the University of California (UC), we are transmitting the enclosed comments on the Draft Order and 
Determination of Imminent and Substantial Endangerment (IS E) released by the New Mexico Environment 
Department (NMED) on May 2, 2002. 

As you will observe from the comments, both DOE and UC take strong exception to these two actions. In 
particular, the imminent and substantial endangerment finding is a matter of concern to us because we believe it 
may create a false impression that there is a substantial threat to human health. As set out in our comments, the 
evidence in the record does not support a finding of an imminent substantial endangerment associated with the 
Laboratory. To the contrary, a number of credible and independent scientific studies conclude that there are no 
significant risks associated with contamination at the facility. 

The purpose of the environmental restoration programs is to identify areas in need of cleanup and remediation and 
to complete that work as expeditiously as possible. DOE and the Laboratory have been working collaboratively 
with NMED for some time on extensive programs at the Laboratory. In fact, there is in place a sound and 
comprehensive program for the environmental restoration of the Laboratory. In furtherance of our shared goal of 
accelerating the environmental restoration process at Los Alamos, DOE and UC recently took the initiative to 
accelerate that program. On July 25, 2002, DOE and UC completed a "Performance Management Plan for 
Accelerating Cleanup" that sets forth an accelerated plan designed to complete legacy transuranic waste disposition 
and environmental restoration at the Laboratory by 2015 - fifteen years earlier than currently planned. Because the 
Draft Order would extend characterization work for almost a decade and require that significant volumes of 
completed work be repeated, the Draft Order would have the undesjred effect of delaying actual remediation 
activities for years. 

For all of these reasons, DOE and UC request that NMED withdraw the ISE Determination and take no further 
action on the Draft Order. 

In spite of our substantial disagreement over the Draft Order and the ISE Determination, DOE and UC look forward 
to continuing productive work, with NMED oversight, on ongoing programs as the administrative and legal 
processes relating to the Draft Order and the ISE proceed. 
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Should you wish to discuss these issues with either of us, please feel free to do so. In the meantime, other 
communications relating to the ISE Determination, the Draft Order, or the actions pending in the New Mexico 
Court of Appeals and New Mexico Federal Court should be directed either to Elizabeth Osheim, Site Counsel for 
DOE, or Deborah Woitte, Practice Group Leader for Environment, Safety & Health, in the Office of Laboratory 
Counsel at the Los Alamos National Laboratory. 

Sincerely, 

9J.-C~~~~ 
John C. Browne 
Director, LANL 

JCB/mam/jcl 

Enc. als 

Cy: James Bearzi, Chief, Hazardous Waste Bureau, NMED, Santa Fe, NM 
Elizabeth L. Osheim, Site Counsel, DOE-OLASO, A316 
James L. Holt, AD-O, Al04 
Beverly A. Ramsey, RRES-DO, J591 
Frank P. Dickson, LC, Al83 
IM-5, AlSO 
DIR-02-195 File 
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REPORT: Major Accomplishments of the ER Project in FY 2001, No. LA-
UR-01-6778 
REPORT: The State of the Environment New Mexico Environment -

Department (NMED) 2001 

LETTER: Environmental Improvement Division (EID) report to UC/DOE 
Re: Compliance Order/Schedule 
MEMORANDUM: Environmental Protection Agency (EPA) /Williams to 
SWB Region V/Stringham Re: Regulatory interpretation with respect to 
leaks, spills and illegal discharge of listed wastes to surface waters 

REPORT: Environmental Sta1tus of Technical Area 49, No. LA-11135 
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REPORT: Solid Waste Management Units Report vols. I thru IV, No. LA-
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REPORT: RCRA Facility Investigation (RFI) Work Plan for Operable Unit 
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REPORT: RFI Work Plan for Operable Unit 1144, No. LA-UR-92-900 
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definition of solid waste 
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DOE ORDER: Quality Assurance, No. 414.1A 
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REPORT: Water Quality and Water Pollution Control in New Mexico 2000 
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Grande Fire, LA-13914 

4 



TAB DATE 

82 04/02/02 

83 03/13/02 

84 03/28/02 

85 03/28/02 

86 03/29/02 

87 04/09/02 

88 04/26/02 

89 05/03/02 

90 05/03/02 

91 05/07/02 

92 05/10/02 

93 05/20/02 

94 05/21/02 

95 05/22/02 

96 05/28/02 

97 06/00/02 

98 06/03/02 

99 06/03/02 

100 06/10/02 

LOS ALAMOS NATIONAL LABORATORY 
SUPPLEMENTAL ADMINISTFtATIVE RECORD 

JULY 31, 2002 

DOCUMENT DESCRIPTION 

LETTER: LANL(Beers) to Los Alamos County(Padilla) Re: LANL and LA 
county comments on Perchlorate rulemaking 
FACT SHEET: PCB Landfill HE-Authorization for LANL -
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REPORT: Analysis of Modell Sensitivity and Predictive Uncertainty of 
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PLAN: Integrated Natural and Cultural Resources Management Plan for 
LANL (Final Draft) 
NEWSPAPER: Lab Still Silent on NMED Cleanup Order, Los Alamos 
Monitor 
NEWSPAPER: State Orders LANL to Clean Up Dumps, Albuquerque 
Journal, North Edition 

LETTER: LANURae to EPA/Colman Re: Perchlorate Treatment 
installation at TA-50 RLWTF, NPDES Permit# NM0028335 
NEWSPAPER: N.M. regulators crack down on LA contamination, Energy 
Daily 
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REPORT: Interagency Flood Risk Assessment Team (IFRAT) Risk Model: 
Purpose, Construction and Results 
REPORT: Summary for the Layperson of the Analysis of Exposure and 
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REPORT: Analysis of Exposure and Risks to the Public from 
Radionuclides and Chemicals Released by the Cerro Grande Fire at Los 
Alamos, Risk Assessment Corporation for the NMED 
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Water Assessment Team Meeting Minutes for May 8, 2002 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing National Nuclear 
Security Administration, United States Department of Energy's and The Regents of the 
University of California's Supplemental Administrative Record for May 2, 2002 Draft 
Administrative Order to be hand-delivered on July 31, 2002 to the following: 

Paul Ritzma, Esq. 
General Counsel 
Office of General Counsel 
New Mexico Environment Department 
1190 St. Francis Dr. 
Santa Fe, N.M. 87502 

James P. Bearzi, Chief 
Hazardous Waste Bureau 
Water & Waste Management Division 
New Mexico Environment Department 
2905 Rodeo Park Dr. East, Building 1 
Santa Fe, NM 87505 
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Respondents the National Nuclear Security Administration of the U.S. Department of 

Energy ("DOE") and The Regents of the ·university of California, ("The Regents") hereby 

submit comments on the Draft Order for the Los Alamos National Laboratory_(the "Laboratory" 

or "LANL") released by the New Mexico Environment Department (''NMED") for public 

comment on May 2, 2002. 

INTRODUCTION 

The Draft Order, 254 pages in length, is extraordinary in its breadth, scope and detail. It 

mandates highly prescriptive requirements that would stretch beyond the next decade for one of 

the most compleX: defense facilities in the country. The Draft Order also, as demonstrated below, 

extends far beyond the jurisdictional power ofNMED and so is contrary to law, is not.supported 

by (and, rather, is contradicted by) substantial evidence in the administrative record, and is 

arbitrary and capricious. 

A range of legal defects void both the Draft Order and the underlying Determination of 

Imminent and Substantial Endangerment to Health and the Environment ("ISE Determination"). 

Apart from its legal problems, the issuance of the Draft Order would abrogate many NMED 

commitments to the Laboratory during the past eight years. It also would be completely 

redundant and unnecessary and, in many respects, contrary to the goal of expediting appropriate 

environmental response. The Laboratory is currently implementing, with NMED oversight, a 

sound and comprehensive program for the environmental restoration of the Laboratory, a 

program that the Laboratory and DOE have already agreed to accelerate. For all of these 

reasons, the Laboratory requests that NMED withdraw the ISE Determination and take no further 

action on the Draft Order. 1 

1 Since NMED apparently believes that the ISE Determination has been issued as final agency action, it should 
formally withdraw this document. As the Draft Order is still in draft form, no formal withdrawal appears necessary. 
If NMED chooses, over the Laboratory's objection, to issue a final order, it should simultaneously either defer the 
order's effective date or stay enforcement of the order, pursuant to .NMSA 1978, HWA § 74-4-14.D (1992), so that 
the Laboratory, the public and the agencies can take appropriate action to resolve its validity. 
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The depth of the Laboratory's concerns and objections to issuance of the Draft Order can 

best be understood against the backdrop of the Laboratory's recent history of environmental 

Issues. We recount this background, along with a summary of the Draft Order's major 

deficiencies, by way of introduction to our detailed comments. 

Laboratory Background 

The Laboratory is a scientific institution owned by the United States Government, 

supervised by DOE and the National Nuclear Security Administration, and has, since January 

1943, been operated by The Regents (a non-profit educational institution) under contract with 

DOE. Since its founding, the Laboratory's activities have played a critical role in national 

defense and global security. The Laboratory's historic mission focused on the development of 

both conventional and nuclear weaponry. Today, the Laboratory's central missions are to ensure 

the safety and reliability of the nation's nuclear weapons stockpile, to develop the technical 

means for reducing the global threat from weapons of mass destruction and terrorism, and to 

solve national problems in energy, environment, and health security. The Laboratory conducts 

research, development, and limited production (including testing) of weapons components, both 

nuclear and conventional. 

The 43-square mile Laboratory is situated on the Pajarito Plateau, which consists of a 

senes of finger-like mesas separated by deep west-to-east oriented canyons etched by 

intermittent and ephemeral streams. In this semi-arid region of northern New Mexico, mesa tops 

range in elevation from approximately 7,800 feet on the flanks of the Jemez Mountains, to 

approximately 6,200 feet above the Rio Grande Canyon. Most Laboratory facilities and 

community development are confined to mesa tops. The Laboratory itself is divided into 47 

technical areas that are used for building sites, experimental areas, support facilities, roads, and 

utility rights-of-way. However, these uses account for only a small part of the total land area; 

much land provides buffer areas for security and safety and is held in reserve for future use. The 

surrounding area is largely undeveloped. 

Hazardous Waste Legal Framework 

The task of implementing the hazardous waste regulatory and corrective action program 

at the Laboratory is admittedly challenging due to the size of the facility, the multiplicity of 
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activities conducted, and the number and diversity of waste management areas. The United 

States Environmental Protection Agency ("USEP A") identifies the Laboratory on its RCRIS data 

base2 as having a larger number of "solid waste management units," or "SWMUs,"3 than any 

other single facility in the nation. As with other RCRA-regulated facilities, the Laboratory 

timely made submissions to USEP A, and th~n to NMED once it was delegated responsibility for 

various part of the hazardous waste regulatory and corrective action program. 

Not surprisingly, the Laboratory has a lengthy permitting history under the federal Solid 

Waste Disposal Act (referred to by the name of its successor statute, the Resource Conservation 

and Recovery Act or "RCRA"), 42 U.S.C. §§ 6901, et seq., and the New Mexico Hazardous 

Waste Act (''HWA"), NMSA 1978, §§ 74-4-1, et seq. The Laboratory holds a RCRApermit 

(which is in the process ofbeing renewed) covering the treatment and storage of hazardous waste 

and corrective action at SWMUs. The Laboratory also operates storage and treatment units 

under interim status, and now obtaining a final RCRA permit for these interim status units as part 

of the RCRA permit renewal. The sheer volume of the required regulatory submissions made by 

the Laboratory as part of the permitting process in the past eight years has been staggering, 

exceeding 40 major technical submissions. Notwithstanding the complexity of the facility and 

its operations, the Laboratory is in compliance with its RCRA permit and the provisions of 

outstanding compliance orders. 

Laboratory Environmental Restoration Highlights 

The United States has long recognized its duty to address any environmental issues posed 

by legacy wastes - both nuclear and non-nuclear - at its scientific institutions such as Los 

Alamos. The Laboratory's comprehensive plan for environmental restoration activities is a 

multi-media, integrated plan, and has been developed and successfully implemented for years 

before NMED released the Draft Order.4 The plan was formulated with input from a wide range 

2 RCRIS is the RCRA Information System data base maintained by USEP A. 
3 "Solid waste management unit" is defmed by USEP A as any discernible unit where solid waste has been placed at 
any time, irrespective of whether the unit was intended for solid/hazardous waste management. 
4 For a description of the Laboratory's Risk Reduction and Environmental Stewardship ("RRES") environmental 
restoration program, see the July 30, 2002 letter from Dr. Beverly Ramsey, Laboratory Division Director, RRE~. to 
Ralph Erickson, Director, Office of Los Alamos Site Operations, National Nuclear Security Administration, attached 
hereto at Attaclunent I. 
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of government, private, and other stakeholders, including the Northern New Mexico Citizen's 

Advisory Board, Four Accord Pueblos, Los Alamos County and other communities surrounding 

the Laboratory, the National Park Service, the National Forest Service, the U.S. Fish and 

Wildlife Service, and many other government agencies. 

The principal components of the Laboratory's environmental restoration plan, commonly 

known as the Environmental Restoration Project, are: 

• Pursuant to USEPA's and NMED's hazardous waste corrective action process, 

the Laboratory has been and continues to methodically evaluate and address the 

environmental conditions posed by the SWMUs included in the corrective action 

module of the Laboratory's hazardous waste permit. Pursuant to DOE policies 

and other federal laws and requirements, the Laboratory is also addressing other 

potentially contaminated sites that are beyond the jurisdiction of the federal and 

state hazardous waste laws. 

• The Laboratory's groundwater characterization and assessment activities are 

being conducted under the Hydrogeologic Work Plan approved by NMED in 

1998, and its core document, the 1996 Groundwater Protection Program 

Management Plan. 

• The Laboratory's surface water assessment and remediation activities are 

coordinated under the more than 30-year old Environmental Surveillance 

Program, the facility's federal Clean Water Act permit, the facility's multi-sector 

general permit for storm water discharges, and other watershed management 

conducted by the Laboratory. 

• The Laboratory's preservation and management of cultural and biological 

resources (including wetlands, species, and their habitat) is conducted under the 

~ J.' 
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2002 "Integrated Natural and Cultural Resources Management Plan for Los 

Alamos National Laboratory." Laboratory Supp. AR, at 88.5 

In accordance with the published policy and practice of both USEP A and NMED, the 

Laboratory's investigation of the environmental conditions at, and potential hazards posed by, 

various areas has proceeded in a phased; logical fashion to allow the data gathering and 

assessment to include data collected in earlier phases and to better focus all future data-gathering 

and remedial efforts. Indeed, the Laboratory has carefully followed USEPA 's Data Quality 

Objectives ("DQO':) Process, in order to assure valid, streamlined investigation efforts aimed at 

providing useful data expeditiously. 

NMED 's Approval Of Tlte Laboratory's Conceptual Approach To Restoration 

NMED has been a valued and necessary partner in all of the data-gathering, assessment, 

and corrective measures efforts being implemented at the Laboratory. The Laboratory's major 

conceptual approaches to the investigation and remediation of the complex facility were laid out 

in several key documents submitted to NMED over a four-year period. NMED expressly 

approved the Environmental Restoration Project's major program approaches: 

• All Potential Release Sites ("PRS") are being prioritized and addressed in a 

sequence based on the aggregate and watershed approach, and on the risk posed 

by the PRS to human health or the environment. 

• Surface water is being investigated, assessed and addressed on a watershed basis, 

which reflects both the real-world hydrologic regime, as well as the actual 

beneficial uses of such water. 

• The site-wide groundwater investigation program, reflected in the Hydrogeologic 

Work Plan, is being conducted on an aggregate basis, with optimum sequencing 

of groups of the regional aquifer characterization/monitoring wells to best meet 

data needs by reducing uncertainty and risk. 

s The Laboratory is submitting, concurrently with these written comments, a Supplemental Administrative Record 
with documents pertaining to the Draft Order. All documentary references herein to that Supplemental 
Administrative Record are designated as "Laboratory Supp. AR." The Laboratory reserves its right to submit any 
further documents 'to the administrative record when and if the inclusion of such documents fs appropriate. 
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• The master plan for the coordination of the Environmental Restoration Project is 

the Laboratory's "Installation Work Plan," reviewed and resubmitted annually for 

NMED approval. 

• To optimize the usefulness of data and to expedite its collection, all data gathered 

is in accordance with USEP A; s DQO Process. 

• Where full NMED review may not be forthcoming in a timely fashion, the 

Laboratory when possible expedites environmental restoration by undertaking 

preliminary or final interim actions or stabilization measures, as "voluntary 

corrective actions" or "voluntary corrective measures," with the understanding 

that the Laboratory may be required to revisit the involved PRS once NMED 

review is complete 

• On an annual basis, the Laboratory prepares a report on all environmental issues 

and all environmental data gathered during that year. This is only one of many 

environmental reports and analyses that the Laboratory provides to NMED each 

year. 

Unfortunately, NMED has not provided timely review of the Laboratory's technical 

submissions; including failing to respond at all to many of them. Of the five major categories of 

technical documents submitted by the Laboratory to NMED after 1998, four have not been 

approved. These four major program documents - consisting of the Installation Work Plan 

("IWP") (Revision 8, 2000), Material Disposal Areas Core Document (2000), Ecological 

Screening Assessment Methodology Document (1997/99), and Background Screening Values 

Document (1998) - are critical to the implementation of environmental restoration at the 

Laboratory, including corrective action. For example, the March 2000 IWP, Revision 8, is the 

master plan and schedule for the prioritization, investigation and potential remediation of PRSs. 

The RCRA Permit requires that the IWP be updated and approved annually by NMED, yet 

NMED has never responded to or commented upon, much less approved or rejected, the March 

2000 IWP. The last IWP approved by NMED was the 1998 version, Revision 7 in 1999. That 

example is typical of many other instances where the Laboratory's progress in moving forward 

has been hindered b¥ agency inaction. 
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Notwithstanding the lack of official approval of cleanup proposals in many cases, where 

the Laboratory believed that it is in the public interest to expedite the implementation of cleanup, 

the Laboratory has proceeded with the cleanup as an "Interim Action," "Voluntary Corrective 

Measure" or "Voluntary Corrective Action," under NMED oversight, even at the risk of having 

to change the remedy if and when NMED reviews the Laboratory's cleanup proposal. In all, 

since 1993, the Laboratory has undertaken and completed approximately 110 voluntary cleanup 

actions or measures at approximately 100 SWMUs. 

Laboratory's Voluntary Inclusion O(HWA-Exempt Chemicals And Activities In Its 
Environmental Restoration Program 

Most contaminants that NMED seeks to regulate by the Draft Order are beyond NMED's 

regulatory authority under the HW A. A variety of federal laws, some of which are directly 

implemented by DOE, cover the handling and disposal of these materials. For example, 

materials in poirit source discharges (covered by the Clean Water Act), radioactive materials 

(Atomic Energy Act), and PCBs (Toxic Substances Control Act) are regulated by other 

comprehensive federal regimes which NMED does not administer and cannot interfere with, 

while certain "military munitions" activities are excluded from HW A jurisdiction. Indeed, 

RCRA (and its state counterpart, the HWA) explicitly provide that these materials are either 

completely exempt under all circumstances from RCRAJHW A regulation or that RCRA/HW A 

must yield if any conflicts between the statutes occur. 

However, over the last few decades, the Laboratory has voluntarily melded its 

environmental restoration under the HW A with those under these other regulatory schemes. In 

all of its environmental restoration efforts, the Laboratory, through DOE and The Regents, has 

agreed as a matter of voluntary cooperation to include the investigation and cleanup of 

contaminants and units that are unquestionably beyond HW A jurisdiction. Obviously, including 

exempt chemicals and waste units within the Laboratory's environmental restoration carries the 

benefit of allowing all environmental issues to be addressed in a coordinated fashion. In doing 

so, however, the Laboratory has often expressly noted that it was not compelled to undertake 

such efforts at those units or for those substances as a matter of federal or state hazardous waste 
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law.6 As stated in DOE's September 1998 policy on "Sharing Radionuclide Information with 

States:" 

Sharing of Radionuclide Information with States lays out the scheme 
whereby DOE intends to work cooperatively with states to accommodate 
radionuclide information requested as a matter of comity and in the 
interests of open communication. It does not, however, waive any legal 
defense either party may have against a state's efforts to impose mandatory 
requirements to provide radionuclide infounation (Laboratory Supp. AR, at 
27). 

All told, the Laboratory has expended more than $602 million on its Environmental 

Restoration program in the last decade, including both investigation and cleanup. The program 

was well-defined and well-underway long before May 2, 2002. 

The Laboratory's Reaction To The Dra{t Order 

Viewed against this backdrop, the Draft Order IS an unwise, unnecessary and 

unproductive exercise: 

• The Draft Order ignores years of conceptual approaches approved by NMED and 

acted upon in reliance by the Laboratory, sweeping them away as if they had 

never existed or been agreed to by NMED. 

6 Although not legally necessary, the Laboratory has preserved its position through both generic descriptions of 
materials included within its comprehensive program for environmental restoration, but not subject to regulation by 
NMED, and by specific references to certain materials. For example, the Solid Waste Management Units Report 
("SWMU Report"), Revised Nov. 1990, Vol. I, at 5 provides as follows: "Some SWMUs described in this report 
manage wastes that are exempt from regulation under RCRAIHSW A. These units are included because all 
corrective actions at LANL will be managed under the ER program" 

See also Installation Work Plan ("IWP"), Revision 8, March 2000, at iii-iv: "Certain issues of concern at the 
Laboratory are exempt from RCRA 's definition of solid waste and are therefore not subject to the provisions of 
Module VIII, for example, source, by-product, and special nuclear materials (regulated under the Atomic Energy 
Act). The ER Project adheres to the provisions of applicable DOE orders to implement a technically comprehensive 
program that covers all potentially contaminated sites not regulated under RCRA. Provisions in this IWP pertaining 
to subjects outside the scope of RCRA are not enforceable under the Laboratory's Hazardous Waste Facility 
Permit." 

See also IWP at 3-2: "Based on the findings of the SWMU report, EPA Region 6 identified a subset of sites to 
be included in Module VITI of the Laboratory's Hazardous Waste Facility Permit, issued to the Laboratory in 1989 
(EPA 1990, 1585). The remaining sites identified in the SWMU report but not listed in the pennit were retained 
within the ER Project for investigation as areas of concern (AOCs). Unless an investigation reveals that the AOC 
should be added to Module VITI, AOCs are investigated and, if necessary, remediated under DOE authority and 
other applicable authorities ... " 
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• The Draft Order defies the Laboratory's long-standing position, based on well

accepted federal law, that radionuclides, materials in point source discharges, and 

other chemicals and activities cannot be reached under the HW A, and so seeks to 

impose as a matter of legal compulsion under the HW A the very investigations 

and cleanup which LANL wa.:; already committed to doing voluntarily and was 

already implementing. 

• For reasons that are not clear, the Draft Order's approach to setting final cleanup 

levels (mandating inappropriate standards as final cleanup levels regardless of risk 

and land use) ignores not only USEPA policy and practice on risk-based 

corrective action, but is contrary to NMED's own policy documents as well. 

• NMED's Draft Order is so prescriptive, so duplicative of work that had been 

conducted, and so illogically sequenced, that the Laboratory staff has estimated 

that compliance with it will cost hundreds of millions of dollars beyond the 

Laboratory's current environmental restoration efforts. This additional cost 

comes with no corresponding benefit, since the Draft Order does not reach any 

activity, contaminant, or geographic area which the Laboratory's current ongoing 

Environmental Restoration Program was not already in the midst of assessing 

and/or remediating. 

• The Draft Order, in a transparent effort to reach radionuclides and other 

contaminants, discharges, and activities which are not "hazardous waste" or 

"hazardous constituents" and cannot be reached by a compliance order under the 

HW A, attempts to fabricate the existence of an alleged imminent and substantial 

endangerment condition at the Laboratory. That assertion strains credibility. 

Prior to May 2, NMED had never orally or in writing suggested the existence of 

such a condition. In fact, NMED has continually reassured the public to the 

contrary. All of the evidence in the administrative record is to the contrary. After 

a decade of regulatory oversight of the Laboratory, the Draft Order manifests an 

abrupt and unjustified regulatory about-face. Even NMED's express intent to 

9 

.,;._ .:" 
. > .',;. 

, . 
· .. . ~: 
._: ~~. 

. ,' ·' 

·~ : 
·..,;.' ·. 



attempt to secure more federal funding for the Laboratory's environmental 

restoration efforts 7 cannot justify such unsupported allegations. 

The particular factual and legal bases for the Laboratory's objections to the Draft Order 

are set forth below. While the Laboratory pursues all necessary and appropriate administrative 

and judicial avenues to redress the Draft Order's flaws, the Laboratory will continue to 

implement all of its environmental restoration program components, expediting them wherever 

possible. 

To demonstrate this COIIllllitmcnt, in May 2002. DOE, NMED and USEP A signed a 
. 

Letter of Intent (LOI)that descn"bed the signatories' commitment-to accelerate cleanup at New-: 

. Mexico DOE facilities. On July 25, 2002, as required .by the LOI, DOE and The Regents 

completed a performance management plan that sets forth an accelerated schedule for 

completing environmental restoration at the facility by 2015, fifteen years· earlier than currently 

planned. Implementation of the plan includes a DOE commitment for additional funding for 

~lerated ~ratory cleanups over the next decade. See Los Alamos National Laboratory 

Performance Management Plan for Accelerating Cleanup. 8 

The commitment of DOE and The Regents to the Environmental Restoration Project at 

the Laboratory will assure the continued protection of public health and environmental goals 

pending a resolution of these disputed issues with NMED. 

7 The Albuquerque Jomnal reported that "Maggiore said this mandate should give Los Alamos lab some leverage 
when asking for cleanup money in the future." J. McKee, ''State Orders LANL to Clean Up Dumps," Albuquerque 
Journal (N. Edition), May 3, 2002. Laboratory Supp. AR, at 90. Secretary Peter Maggiore also acknowledged 
during his July 11,2002 testimony in front of the U.S. Senate's Energy and Natural Resources Committee that the 
draft order was released to gain more fcdpral fundiog. For his testimony, sec: 

http://energy.senate.goy/cfdocsle witnesslistcfin?i<l-298&wit id=679. 
1 Execution of the accelerated cleanup program plan is contingent upon the receipt of Congressional fimcHng 
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EXECUTIVE SUMMARY OF COMMENTS 

The Draft Order, and the ISE Determination on which it is based, are legally invalid 

because they attempt to exert regulatory authority over Laboratory activities, materials and 

contaminants that are beyond the jurisdiction of NMED does not possess under the HW A. 

Specifically, the Draft Order and ISE Determination are not in accordance with law, are arbitrary 

and capricious and are not ·supported by substantial evidence in the administrative record. 

Accordingly, the Laboratory requests that NMED withdraw the ISE Determination and take no 

further action on the Draft Order. 

-Section I: The Endangerment Determination Is Legally And Factually Invalid. 

-·The ISE Determination is inseparably intertwined with the Draft Order. The Draft Order 

specifically recites, as ultimate Conclusions of Law, that the Department determined both that 

(1) the presence of hazardous wastes at LANL may present a substantial hazard to human health 

or the environment, and (2) the handling of solid waste and hazardous waste at the facility "may 

present an imminent and substantial endangerment" to human health or the environment. These 

conclusions purport to incorporate the ISE Determination. As a result, a nullification of the ISE 

Determination for any factual or legal reason will necessarily void the Draft Order upon which it 

is based. 

The ISE Determination is void for at least the following independent reasons: 

• The endangerment finding in the ISE Determination is based largely on DOE 

activities, or on the presence, release or discharge of radionuclides, contaminants 

or other substances, that are beyond the jurisdictional reach of the HW A. 

• The ISE Determination is not supported by substantial evidence in the 

administrative record. 

• The ISE Determination fails to meet the important procedural requisites for 

exercise ofNMED's statutory endangerment authority. 

Because the ISE Determination (with its embedded endangerment finding) is legally 

defective, the Draft Order upon which it is based is void and unenforceable. 
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Section II: The Draft Order Is Factually And Legally Invalid. 

The Draft Order is independently invalid because it purports to regulate activities, 

substances and materials at the Laboratory that are beyond the reach of the HWA. The Draft 

Order is also legally insufficient because it is procedurally defective, it constitutes a corrective 

action order improperly cast as an endangerment order, it is arbitrary and capricious and it is not 

supported by substantial evidence in the administrative record. 

• Radioactive Materials 

By the Draft Order, NMED unlawfully attempts to regulate radioactive materials that are 

within the penumbra of regulatory power explicitly granted to DOE under the Atomic Energy 

Act ("AEA"). In the AEA, Congress established a comprehensive "cradle to grave" federal 

program governing "source material," "special nuclear material" and "byproduct material." 

Congress not only gave DOE exclusive authority to regulate these materials at its nuclear 

facilities (such as Los Alamos National Laboratory), but also granted DOE the broad authority to 

adopt regulations to govern any activity at its facilities for the protection of health and 

minimization of danger. Thus, DOE has a unique role in overseeing nuclear safety management 

at all DOE facilities for the protection ofhuman health and the environment. 

Although DOE facilities are also subject to RCRA, RCRA specifically excludes from its 

scope (through its definition of "solid waste") any regulation of source, special nuclear or 

byproduct materials. The New Mexico Legislature incorporated this exclusion into the HW A. 

The courts have unanimously ruled that Congress preempted the field for regulation of these 

three types of materials, so no State or other federal agency may exert non-AEA regulation of 

these materials (whether or not it is consistent with the AEA), unless explicitly granted authority 

to do so by federal statute. Accordingly, both the ISE Determination, based on the alleged 

presence and dangers of these materials, and the Draft Order designed to address their dangers, 

are invalid. 

There are two important limitations on NMED's HWA authority over the hazardous 

portion of mixed waste (waste that contains both a hazardous waste component and a source, 

special nuclear or byproduct materials component). First, NMED cannot regulate the radioactive 

portion of the mixed waste. Second, any regulation of the hazardous portion that woulg conflict 
J .I 
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with AEA regulation of the radioactive portion is prohibited. NMED contravenes these accepted 

legal principles through its proposed radionuclide investigation, its intrusive monitoring program 

and its radionuclide corrective actions, including soil removal. Thus, NMED's attempted 

regulation of mixed waste is inconsistent and interferes with AEA regulation of the 

radionuclides. Moreover, NMED's endangerment finding is invalid because it is based on the 

alleged presence, properties and dangers of radionuclides. 

In addition to source, special nuclear and byproduct materials, DOE also has AEA 

regulatory power over naturally occurring and accelerator-produced radioactive materials 

("NARM"). Under its congressional mandate to regulate safety at its facilities, DOE has 

promulgated comprehensive nuclear safety requirements (encompassing all radioactive 

materials, including NARM, at DOE facilities) for. the health of the public, workers and the 

environment. The 1988 Price Anderson Amendment Act demonstrated congressional approval 

of this regulatory scheme by strengthening DOE's nuclear safety and enforcement regulatory 

powers. DOE's nuclear safety regulatory scheme preempts NMED's attempted regulation of 

NARM. Because DOE nuclear safety requirements "occupy the field" of nuclear safety at DOE 

facilities, NMED cannot regulate any nuclear safety matter at the Laboratory. Additionally, the 

Determination and Draft Order conflict with DOE nuclear safety requirements by imposing 

contradictory, intrusive and unsafe requirements that are an obstacle to the full accomplishment 

of Congress' objectives and by making it impossible for DOE to also comply with its nuclear 

safety requirements. 

;. Federal Water Pollution Control Act Discharges 

By the Draft Order, NMED unlawfully attempts to exercise HWA jurisdiction over 

surface water, sediments and groundwater containing pollutants that were discharged from point 

sources regulated by the Federal Water Pollution Control Act ("FWPCA"). First, the industrial 

discharge exemption in the HWA (based on the identical exemption in RCRA) precludes NMED 

from exercising regulatory power over solid or dissolved materials that originated in discharges 

from Laboratory point sources (including storm water point sources) from 1972 to the present, in 

sediments that originated from such discharges, and in groundwater that has a hydrological 

connection to surface water. Second, the HW AIRCRA provision barring regulation of any 
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activity or substance subject to the FWPCA if such regulation would be inconsistent with the 

FWPCA prohibits NMED from asserting HW A jurisdiction over materials originating in 

Laboratory discharges at any time since the passage of the FWPCA (including the period from 

1948 to 1972). Rather, these point source discharge materials are subject to regulation and 

appropriate remediation under other federal laws (such as the FWPCA), all of which the 

Laboratory is complying with: 

The Draft Order exceeds NMED's HWA authority by attempting to require the 

investigation, monitoring and cleanup of materials that are excluded from HW A coverage under 

these two provisions. Moreover, the underlying ISE Determination - with its finding of 

imminent and substantial endangerment - is invalid because it is predicated primarily on 

materials originating in Laboratory point source discharges that do not qualify as "hazardous 

waste" as required by HWA § 74-4-13, and it impermissibly attempts to regulate FWPCA 

substances and activities. 

• High Explosive Compounds/Military Munitio11s 

The Draft Order purports to impose extensive requirements for monitoring and 

remediation of soil, sediment, ground water and surface water allegedly contaminated with 

conventional and high explosive compounds (collectively "HE"), and other contaminants such as 

perchlorate (collectively "munitions-related contaminants"), as a result of the Laboratory's 

intended use of military munitions within its weapons research, development and testing 

programs. However, NMED does not have authority to compel site characterization and cleanup 

for the vast majority of HE and other military munitions-related contamination at the Laboratory. 

Rather, the Military Munitions Rule, which has been adopted by the New Mexico Environmental 

Improvement Board ("EIB") provides that military munitions used for their intended purpose do 

not constitute statutory "solid waste" and are not subject to corrective action. Furthermore, 

NMED has not made any finding in the Draft Order or otherwise in the administrative record of 

the existence of a circumstance that would place the munitions-related contamination outside of 

the ambit of protections accorded to products used for their intended purpose. As such, all 

references or requirements regarding any such HE and military munitions related contamination 

must be struck from the Draft Order. If NMED believes that any munitions-related activities or 
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substances fall within one of the exceptions to the broad protections afforded by the Military 

Munitions Rule, that exception must be indicated on the face of the ISE Determination and Draft 

Order, and supported by substantial evidence appearing within the administrative record. 

• Polychlorinated Biphenyls 

The Draft Order contains over 30 provisions that would reqmre the Laboratory to 

determine the nature, amount and extent of contamination of polychlorinated biphenyls ("PCBs") 

allegedly released into soil, ground water, surface water and sediment from active RCRA units or 

SWMUs. Under applicable state and federal law, NMED has no authority to impose such 

requirements or otherwise require monitoring, reporting and potential remediation of PCBs at 

any SWMUs or areas of concern ("AOCs") (collectively, potential release sites ("PRSs")). 

USEP A retains the sole authority to regulate all aspects of the use, disposal, management and 

remediation of PCBs and related contamination pursuant to the Toxic Substances Control Act 

("TSCA"). RCRA's Integration Clause, which prohibits regulation under RCRA that would 

duplicate regulation imposed under other statutes, has been interpreted to prohibit USEP A from 

ordering cleanup of PCBs contamination by issuing a Section 7003 order under RCRA. 

Similarly, in light of the HWA's general proscription against imposing any more stringent 

requirements than would be allowed under RCRA, NMED has no authority to allege that the 

treatment,· storage, disposal and management of PCBs may present an imminent and substantial 

endangerment to health or the environment. Because the Draft Order improperly seeks to 

impose requirements that are duplicative of, and inconsistent with, requirements already imposed 

upon the Laboratory for management and remediation of PCBs pursuant to TSCA, all such 

provisions of the Draft Order are void and must be stricken. 

• Violation O(Fundamental Fairness Principles 

The Draft Order claims that it will be issued as an "Imminent and Substantial 

Endangerment Order" under the HWA. However, the Draft Order's alleged basis, content, 

timing, and the actions it attempts to direct, as well as the statements of the Secretary and other 

NMED staff leading up to the Draft Order, vitiate the assertions that it is based on an "imminent 

and substantial endangerment" and the allegations that the actions compelled by the Order are 

necessary to address such endangerment. Instead, the Draft Order is, in sum and substance, an 
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HW A corrective action order (a form of compliance order) whose purpose is to direct, in a very 

controlled and prescriptive way, the conduct of corrective action at various Laboratory SWMUs. 

By labeling the corrective action order as an endangerment order, NMED attempts to deny the 

Laboratory procedural rights and protections afforded to recipients of compliance orders. 

Similarly, by issuing any administrative order - whether the supposed endangerment order or a 

corrective action order- rather than modifying the existing RCRA permit's corrective action 

provisions, NMED further deprives the Laboratory of additional procedural rights afforded for 

permit modifications. NMED's attempt to circumvent and deprive the Laboratory of its 

procedural rights violates fundamental fairness principles, and renders the Draft Order void. 

Section IlL The Draft Order Is Arbitrary And Capricious And Not Supported Bv 
Substantial Evidence In The Record. 

Apart from the legal deficiencies in the ·Draft Order explained above, the Draft Order 

contains hundreds of proposed requirements or obligations that are arbitrary and capricious, 

unduly burdensome, impossible or impracticable to perform, inconsistent with prior NMED 

commitments or otherwise invalid. Since these provisions are too numerous to identify here, we 

will briefly summarize their general nature. 

The Draft Order's human health risk assessment provisions are arbitrary and capricious. 

Contravening a decade of regulatory acceptance, development, and use of risk-based 

decisionmaking in setting final media cleanup levels, the Draft Order mandates the application of 

standards promulgated under other regulatory programs - such as the Maximum Contaminant 

Levels under the federal Safe Drinking Water Act - or soil contaminant levels expressly set as 

screening levels, as the final cleanup concentration standards. Under the Draft Order, a site

specific human health risk assessment can only become relevant after the respondent 

demonstrates that the mandated cleanup levels are technically infeasible. Additionally, the Draft 

Order mandates that the Laboratory meet cleanup standards consistent with residential land use 

scenarios, even though no residential use is contemplated. This approach to development and 

implementation of cleanup levels is contrary to the USEP A corrective action program upon 

which NMED's program is modeled and is contrary to NMED's own corrective action guidance 

and practice. Since these deviations are completely unexplained and unjustified, they are 

arbitrary and capricious. 
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The Draft Order is also arbitrary and capricious because it purports to impose obligations 

that are either impracticable or impossible to perform, are unreasonably burdensome without 

providing a corresponding benefit, or are extraordinarily prescriptive without providing adequate 

justification based on substantial evidence in the administrative record. In these comments, the 

Laboratory identifies 218 separate instances where these deficiencies appear in the Draft Order. 

In a.c;lrlition, the Draft Order is arbitrary and capricious, and thereby invalid, because there 

is not an appropriate nexus between the nature and scope of the alleged endangerment identified 

in the ISE Determination and the provisions contained in the Draft Order that supposedly address 

the endangerment. Among other problems, NMED has ignored the Laboratory's substantial 

enviro:r_nnental restoration activities to date, effectively ordering the Laboratory to "start from 

scratch" with implementation of an unprecedented schedule of prescriptive requirements without 

any rational basis connecting the obligation with the alleged endangerment. 

The Draft Order also contains a lengthy series of provisions that are internally 

inconsistent, that contradict prior NMED statements or commitments, that conflict with the 

Laboratory's RCRA permit, or that ignore or duplicate substantial work that has been completed 

or is ongoing. The Laboratory identifies in these comments 108 separate instances where these 

deficiencies exist. In addition, the Laboratory identifies 54 other instances where particular 

provisions in the Draft Order are simply factually wrong or are materially misleading because 

they are factually incomplete. 

Cottclusion 

The Draft Order and its accompanying ISE Determination are legally indefensible, 

factually flawed and completely unenforceable. Moreover, given the ongoing Environmental 

Restoration Project at the Laboratory, the Draft Order's provisions are redundant, unnecessary 

and counterproductive. For all of these reasons, NMED should withdraw the Determination and 

take no further action regarding the Draft Order. 
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I. THE DRAFf ORDER IS VOID BECAUSE THE DEPARTMENT'S IMMINENT 
AND SUBSTANTIAL ENDANGERMENT DETERMINATION UPON WHICH IT 
IS BASED IS UNLAWFUL, DEFECTIVE, AND NOT SUPPORTED BY 
SUBSTANTIAL EVIDENCE IN THE ADMINISTRATIVE RECORD. 

On May 2, 2002, NMED released in draft form, for public comment, a document entitled 

"DRAFT LANL Order." The Draft Order. recites that it is issued under two sections of the 

HW A: Section 7 4-4-10. LA (the Department's "substantial hazard" authority to compel 

investigation of "hazardous waste") and Section 74-4-B.A (the Department's "imminent and 

substantial endangerment authority" to compel investigation and remediation of "solid waste" 

and "hazardous waste" releases). See Draft Order, Section I, Introduction, at L Remarkably, to 

support its issuance of this Draft Order, NMED engaged in a bifurcated procedure, without 

precedent or authority in New Mexico administrative practice. That is, NMED placed its 

determination - th~ factual and legal predicate for the Draft Order - in an entirely separate 

document, one that purports to be issued in final form without public comment. Also released by 

NMED on May 2, 2002, this separate document is entitled "Determination of an Imminent and 

Substantial Endangerment to Health and the Environment" ("ISE Determination").9 

The ISE Determination and Draft Order are inseparably intertwined. The Draft Order 

specifically recites, as ultimate Conclusions of Fact, that the Department on May 2 determined 

both that (1) the pre~ence of hazardous wastes at LANL may present a substantial hazard to 

human health or the environment, and (2) the handling of solid waste and hazardous waste at the 

facility "may present an imminent and substantial endangerment" to human health or the 

environment. (Draft Order, Section II.B, Findings 54 and 55, at 11- 12). These findings (and 

their verbatim correlates under Conclusions of Law, Nos. 7 and 8, at 11) are based solely upon 

the ISE Determination. As a result, a nullification of the ISE Determination for any factual or 

legal reason will necessarily void the Draft Order upon which it is based. 

As fully described in the three subsections below, the ISE Determination is void for the 

following separate reasons: 

9 Notwithstanding its title, the May 2, 2002 Determination states on its face that it is issued only pursuant to HW A 
§ 74-4-10.1, rendering it procedurally defective ab initio as support for supporting a determination under HWA 
§ 74-4-13. See Section I.C.3, infra. 
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• The endangerment finding embedded in the ISE Determination is based largely on the 

presence, release or discharge of certain chemicals, radionuclides or other substances 

or activities involving those substances, that are beyond the reach of the HW A, either 

because they are preempted by federal statute (e.g., the Atomic Energy Act and the 

Clean Water Act) or do not cons~itute "solid waste" within the meaning of the HW A 

(e.g., AEA radioactive materials, discharges subject to the Clean Water Act, certain 

high explosive debris and other compounds), or are subject to other HWA 

jurisdictional limitations (e.g., for polychlorinated biphenyls). Since these substances 

and activities are the heart of the ISE Determination, their removal fatally undermines 

its validity. 

• The ISE Determination is not supported by substantial evidence in the administrative 

record. The specific 4 7 references attached to the ISE Determination do not support 

the conclusions in the determination, and those conclusions are in any event entirely 

contradicted by NMED' s prior statements, prior findings, and other documents and 

evidence in the administrative record that are currently before NMED regarding the 

Laboratory. 

• The ISE Determination fails to meet the procedural requisites of the Department's 

statutory endangerment authority. 

Because the ISE Determination is legally defective, the Draft Order upon which it is 

based is similarly unlawful and void. 

A. The ISE Determination Is Not In Accordance With Law Because It Is 
Unlawfully Based On Activities, Discharges And Contaminants Beyond The 
Jurisdiction Of the Hazardous Waste Act. 

In adopting the HW A, the New Mexico Legislature manifested a clear intent that the 

HWA cover only those wastes subject to federal regulation under RCRA. 10 The HWA's 

definitions of "hazardous waste" and "solid waste" are virtually identical to the definitions of 

10 The only exception to that limitation is contained in NMSA 1978 § 74-4-3.3 (1989), which provides that 
"hazardous waste" as defmed in Section 74-4-3, "may include any material imported into the state ofNew Mexico 
for the purpose of disposal which is defined or classified as hazardous waste in the state of origin." The Em bas not 
adopted any regulations to implement this section. 
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those terms in RCRA. Compare HWA § 74-4-2.! (definition of"hazardous waste") with RCRA 

§ 1004(5), 42 U.S.C. § 6903(4), and HWA § 74-4-2.M (definition of"solid waste") with RCRA 

§ 1004(27), 42 U.S.C. § 6903(27). Moreover, the Legislature precluded the EIB from listing as a 

hazardous waste "any solid waste or combination of solid wastes ... that has not been listed and 

designated as a hazardous waste by [USEPA] pursuant to [RCRA]." § 74.4.4.A(1). 11 This 

legislative limitation can be Circumvented only if the EIB determines, "after notice and public 

hearing, that such federal regulations· ate not sufficient to protect public health and the 

environment." The EIB has never made such a determination. 

At least four broad categories of constituents .and related contamination covered by the 

ISE Determination do not constitute solid or hazardous waste under the HW A (just as they do 

not constitute such waste under RCRA): (1) radioactive materials regulated by the Atomic 

Energy Act, (2) contaminants originating in discharges subject to the federal Clean Water Act, 

(3) materials that fall within the Military Munitions Rule, and (4) polychlorinated biphenyls. 

The legal reasons why these materials are beyond the Department's lawful authority, and their 

impact on the Draft Order, are adduced in detail in Sections II.A, II.B, II.C, and II.D below. 

The ISE Determination is predicated on these exempt activities, discharges and 

contaminants. Their presence and alleged dangers are woven throughout the ISE Determination, 

and reliance on them is pervasive. 12 As a result, after eliminating all such activities, discharges 

and contaminants, what remains is a Determination riddled with huge gaps. It simply is not 

possible for the Department, or any one else, to conclude whether the residual findings support 

any claim of even a remote hazard, much less an imminent and substantial endangerment. In 

short, the HW A endangerment finding cannot survive without reliance on activities and 

contaminants which the HW A cannot reach. Accordingly, the ISE Determination is completely 

void and unenforceable. 13 

11 This prohibition applies to, inter alia, whatever rules the EIB adopts for "the taking of corrective action." § § 7 4_-4-
4.A.5(h) & (i). 
12 There are over 100 references to radioactive or nuclear materials alone in the ISE Determination. 
13 In addition, once these exempt contaminants and activities are removed from the ISB Determination, it is 
impossible to detenlti.ne what, if any, alleged factual basis exists for it. This lack of evidentf:ary support also voids 
the ISE Determination. 
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B. The ISE Determination Is Not Supported By Substantial Evidence In The 
Administrative Record. 

1. The Governing Legal Standard. 

The Secretary may issue an order pursuant to Section 74-4-13 "whenever the secretary is 

in receipt of evidence that the past or current handling, storage, treatment, transportation or 

disposal of any solid waste or hazardous waste or the condition or maintenance of a storage tank 

may present an imminent and substantial endangerment to health or the environment." NMSA 

1978, § 74-4-13 (2001). The Secretary's authority under Section 74-4-13 must be interpreted in 

accordance with judicial and administrative construction of the look-alike provision in Subtitle G 

of RCRA (Sections 7002 and 7003, 42 U.S.C. §§ 6972-73). Espinosa v. Roswell Tower, Inc., 

121 N:M. 306, 311, 910 P. 2d 940, 945 (Ct. App. 1995) (in construing state regulation 

incorporating federal regulations by reference, "interpretations of the federal standards, and their 

policy bases, [are] persuasive"). This is particularly true in light of the directive by the 

Legislature forbidding regulation under the HW A to be more stringent than that implemented by 

USEPA under RCRA. NMSA 1978, § 74-4-4.A). 

The courts have increasingly scrutinized claims of "imminent and substantial 

endangerment" in recent years. In 1994, the Ninth Circuit held that "there must be a threat that is 

present now," the endangerment must be "substantial or serious," and there must be "some 

necessity for the action." Price v. United States Navy, 39 F.3d 1011, 1019 (9th <;ir. 1994) 

(plaintiff failed to demonstrate imminent and substantial harm for a house resting on a 

contaminated former landfill). In 1996, the U.S. Supreme Court found that "imminent" means 

"threatens to occur immediately," and quoted approvingly from Price about the need for the 

threat to be present "now." Meghrig v. KFC Western, Inc., 516 U.S. 479, 485-86 (1996). 

These cases have served as twin guideposts for more recent decisions that have found that 

an· "imminent and substantial endangerment" does not exist. See, e.g., The Birch Corporation v. 

Nevada Investment Holdings, Inc., 1998 U.S. App. Lexis 14923 (9th Cir. 1998) (despite the 

presence of gasoline in soil and groundwater that exceed the regulatory groundwater cleanup 

standard, the court held that the endangerment standard was not met); Leister v. Black & Decker 

Inc., 1997 U.S. App. LEXIS 16961, 1997 WL 37806, reported in table form at 117 F.3d 1414 

(4th Cir. (M.D.) 1997) ("Leister'} (although TCE and PCB are present on the property, they do 
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not pose "a current serious threat of harm"); Two Rivers Terminal, L.P. v. Chevron USA, Inc., 96 

F. Supp. 2d 432, 444-46 (M.D. Pa. 2000) (relying on the Meghrig/Price principles, the court 

observed that "as a whole that there must be some necessity for the action requested by the 

plaintiff' and held that there was no danger of imminent harm from petroleum products). 

Even where courts have found endangerment, they have been careful to explain that there 

is a clear threshold of proof to be borne by the regulatory agency: " ... [The] courts must 

therefore give meaning to 'imminent and substantial.' In particular, substantial implies that the 

release must present a more than minimal threat to health, welfare, or the environment." A&W 

Smelter and Refiners, Inc., v. Clinton, 146 F.3d 1107 (9th Cir. 1998). As the court in U.S. v. 

Reilly Tar & Chemical Corp., 546 F. Supp. 1100, 1109 (D. Minn. 1982), said: "Nor is the 

emergency authority to be used in cases where the risk of harm is removed in time, completely 

speculative in nature, or de minimis in degree." 

The courts have also emphasized that it is a plaintiffs burden to demonstrate from 

evidence in the record that the requisite endangerment is present. Thus, in Leister, the Fourth 

Circuit held that, since the plaintiffs failed to provide "affirmative proof of an immediate serious 

threat ofharm," their claim must fail. Leister, 1997 U.S. App. LEXIS 16961, at **3. In another 

typical case, the court articulated the proof burden as follows: "plaintiffs have not produced 

'significantly probative' evidence [citation omitted] that the presence of solid waste at Calvert 

Ridge may present an imminent and substantial endangerment if remedial action is not taken." 

Adams v. NVR Homes, Inc., 135 F. Supp. 2d 675, 689 (D. Md. 2001) ("Adams"). This is a proof 

burden that must be borne by the regulatory agency issuing the endangerment order. 

2. The Presence Of Soil And Groundwater Contamination Alone, 
Without NMED's Demonstration Of Exposure Pathways And Risk 
Posed By The Contaminant Levels, Does Not And Cannot Support An 
Endangerment Claim. 

The decisional law is clear that the presence of contamination alone does not support an 

endangerment finding. For example, there must be more than merely the presence of 

contaminants in groundwater at concentrations exceeding relevant drinking water standards or 

screening action levels to sustain an actionable endangerment, even if the state agency has 

deemed the contaminated aquifer suitable for use as a source of drinking water. Birch Corp., 
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1998 U.S. App. LEXIS 14923, at *7- *10; Two Rivers Terminal, 96 F. Supp. 2d at 447; Adams, 

135 F. Supp. 2d at 688-89. Rather, there must be a reasonable pathway for exposure at a level of 

concern to justify an actionable endangerment. 

Tellingly, in the Determination, NMED never states (because no such evidence is 

present) that contamination exists or threatens to exist in concentrations and through routes of 

exposure at such concentrations that pose a substantial hazard to humans or the environment. 

NMED does not and cannot show an exceedance of any health-based regulatory standards in the 

aquifer that provides water to Los Alamos County. Instead, within the ISE Determination, 

NMED-alleges the presence of contaminants at certain locations and certain concentrations and 

then concludes by reciting USEP A toxicological reviews of the general effects of various 

chemicals. (ISE Determination, Section V, at 16 -19). Despite the fact that the potential toxicity 

of these chemicals is specific to dose and duration and route of exposure, the ISE Determination 

never alleges that chemicals at such concentrations, or at concentrations that may occur in the 

future, will or may threaten human health. 

This is precisely the reliance upon the "mere presence" of contamination that the courts 

have disallowed as the basis for an endangerment determination. See, e.g., Two Rivers Terminal, 

96 F. Supp. 2d at 447; Foster v. U.S. General Services Admin., 922 F. Supp. 642, 662 (D.D.C. 

1996) {"While there can be no question that the levels of contamination present at the Site may 

warrant future response action, the plaintiff cannot establish either a current risk of 'substantial 

or serious' threatened harm, or 'some necessity for action'"); Davis v. Sun Oil Company, 929 

F. Supp. 1077, 1081-82 (S.D. Ohio 1996). Because NMED has neither identified nor presented 

significantly probative evidence that there is a current pathway for exposure of human or 

ecological receptors at the Laboratory, and that this exposure pathway is expected to result in 

substantial harm, the Determination is not valid. See Adams, 135 F. Supp. 2d at 688-89. 

The reason why NMED could not make the necessary allegations on the face of the ISE 

Determination is that such evidence does not exist. No scientific or public health study has 

found that there may be an imminent and substantial endangerment associated with the 

Laboratory. To the contrary, an extensive array of studies conclude that there are no significant 
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risks associated with contamination at the facility. 14 They have also made the following specific 

findings: that contaminant concentrations have reduced dramatically due to the Laboratory's 

remedial efforts and the effects of natural attenuation; that while such contaminants remain in the 

shallow alluvium and perched intermediate water-bearing zones, any transport of harmful 

concentrations of contaminants to the regional aquifer would be inconsequential; and that the 

few isolated portions of the shallow water-bearing zones where contamination exceeds 

enforceable standards are located within Laboratory-controlled lands and are not used as a source 

of drinking water. According to the federal decisional law cited above, such findings contradict 

an agency's allegations of the existence of an imminent and substantial endangerment. As such, 

NMED fails to establish a sufficient factual basis for the ISE Determination by presenting proof 

of nothing more than the admitted fact that contamination exists in portions of the facility 

subsurface, as it attempts here. See Two Rivers Terminal, 96 F. Supp. 2d at 446 (finding that, 

.. [t]he fact that no one is drinking this water eliminates it as a threat to health or the 

environment," and describing the case of Birch Corp. as standing for the proposition· that, .. no 

threat of imminent harm when the plaintiff presents no evidence of any plans for subsurface 

excavation or for use of the ground water"). 

14 These studies include, but are not limited to: 

• The Interagency Flood Risk Assessment Team's conclusion that "Risks Minimal From Cerro Grande 
Flood-Carried Chemicals," Press release, Interagency Flood Risk Assessment Team ("IFRAT"), Jul. 19, 
2001 (describing the findings of the draft "Assessment of Potential Risks from Enhanced Surface Water 
Runoff in CY2001 Due to the Cerro Grande Fire") !FRAT, Risk Assessment Working Group; 

• Risk Assessment Corporation's draft "Summary for the Layperson of the Analysis of Exposure and Risks 
to the Public from Radionuclides and Chemicals Released by the Cerro Grande Fire at Los Alamos," Risk 
Assessment Corporation ("RAC") Report No. 5-NMED-2002-DRAFT, Jun. 3, 2002, (submitted to NMED 
in partial fulfillment of contract No. 01 667 5500 000 I) Laboratory Supp. AR, at 98, 99; 

• The Agency for Toxic Substances and Disease Registry's ("ATSDR") numerous conclusions regarding 
envirorunental conditions at the Laboratory facility; 

• "Impact of Strontium-90 on Surface Water and Groundwater at Los Alamos National Laboratory through 
2000," D. Rogers, LANL Report No. LA-13855-MS, Dec. 2000, Laboratory Supp. AR, at 47.; 

• "Impact of Tritium Disposal on Surface Water and Groundwater at Los Alamos National Laboratory 
Through 1997," D. Rogers, LANL Report No. LA-13465-SR, Status Report, University of California 
Report No. UC-903, Jul. 1998; and 

• "Radiological and Nonradiological Effects -after the Cerro Grande Fire," D. Kraig, R. Ryti, D. Katznian, 
T. Buhl, B. Gallaher, and P. Fresquez, LANL Report No. LA-13914, Mar. 2002, Laboratory Supp. AR, at 
81. 



At its heart, NMED's "determination" is no more than an assertion by NMED that it 

really does not have any endangerment evidence one way or the other. The Chief of the 

NMED's Hazardous Waste Bureau so much as admitted this fact: He stated, at the May 2, 2002 

press conference convened by the NMED, that the ISE Determination and the Draft Order "were 

the product of 'exhaustive research' about 'what we know, and more important, what we don't 

know,' about the environmental status of the Laboratory."15 Such apparent regulatory discomfort 

over its own lack of knowledge is not a substitute for the regulatory obligation to present 

"significantly probative evidence" of a "current risk of substantial or serious threatened harm," 

or some "necessity for action," in order to pursue an imminent and substantial endangerment 

order. Foster, 922 F. Supp. at 662; Adams, 135 F. Supp. 2d at 689. 

3. The Findings Within The ISE Determination Are Contradicted 
Rather Than Supported By Specific Substantial Evidence In The 
Record. 

The Laboratory has carefully reviewed each of the "findings" within the ISE 

Determination and its identified references. This review has revealed that many documents 

purportedly relied upon by NMED in the ISE Determination as support for a particular finding 

either do not lend support to the assertion stated therein, are partially or wholly inaccurate, 

contradict the stated assertion, or include additional information that does not, on balance, 

sustain a finding that there may be an imminent and substantial endangerment. 

a. Evidence Of Tritium Contamination Has Consistently 
Indicated That Such Contamination Presents No Substantial 
Threat To Human Health Or The Environment. 

NMED's assertion that the presence of tritium in groundwater poses an endangerment 

ignores substantial evidence in the record to the contrary (sometimes appearing in the same 

document that the Department purports to rely upon for a particular finding). Findin3 No. 114 

alleges: "Tritium, nitrate, and perchlorate have been detected in Los Alamos County water 

supply wells. (LANL 2001 c)." Finding No. 119 alleges: "Tritium has been detected in the 

15 "Lab Still Silent On NMED Cleanup Order," R. Snodgrass, Los Alamos Monitor, May 3, 2002, at Al, A7 
, (emphasis added). Bureau Chief Bearzi also said that, "Unlike other DOE sites, groundwater [at Los Alamos] has 

not been characterized to any great degree," and that "They need to start chasing down contaminant plumes. Other 
DOE sites are way far ahead of Los Alamos in terms of looking at groundwater issues." ·~.M. regulators crack 
down on Los Alamos contamination," G. Lobsenz, Energy Daily, May 10, 2002 (Laboratory Supp. AR, at 92). 
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Otowi-! municipal water supply well at 38 picocuries/liter ("pCi/L"). This data indicates that 

communication between effluent discharges and the deep regional aquifer has occurred during 

the last 59 years. (LANL 200lc)." However, as described below, these purported findings 

ignore relevant information (some appearing within the same documents referenced by the 

Finding) that leads to the contrary conclusion, viz., that the presence of tritium in groundwater at 

such concentrations poses no significant threat to human health. 

While not explained in the ISE Determination, the referenced document, the "2000 

Environmental Surveillance Report," states that tritium was detected in water supply well 

Otowi-1 in Pueblo Canyon during 2000 at a level that is 500 times lower than the drinking water 

standard (the Maximum Contaminant Level ("MCL"); which is 20,000 pCi!L). 2000 

Environmental Surveillance Report, at 200. It further states that other groundwater samples from 

the alluvium and perched intermediate water-bearing zones were consistent with previous results, 

and that only trace levels of tritium were detected in the regional aquifer at isolated locations 

where past liquid discharges were reported to occur, notably beneath Los Alamos, Pueblo and 

Mortandad Canyons. !d. Another measure of comparison of the gravamen of the 38 pCi/L of 

tritium detected in Otawi-1 groundwater is that the background concentrations of surface water 

and rainwater in Northern New Mexico are in the same range, from 30 to 40 pCi/L. !d. at 223. 

In addition, the referenced report states that the tritium sampling and analytical methods 

used by the Laboratory achieve lower levels of detection than those specified by the USEP A. 

The sample results reported in this reference are "well below levels detectable by the EPA

specified analytical methods normally used to determine compliance with drinking water 

regulations."16 !d. at 227. Additionally, the report states that, except for tritium in Otowi-1, 

there were no detected radionuclides in Los Alamos County or San Ildefonso Pueblo water 

supply wells, other than naturally occurring uranium. !d. at 200. 

Furthermore, the Department of Health & Human Services, Agency for Toxic Substances 

and Disease Registry ("ATSDR") "Public Health Activities Site Plan" (Draft for Public 

16 In other words, the levels of tritium detected in Otowi-1 are so low that they would not have even been detected, 
had the Laboratory been applying the analytical method commonly used throughout the nation's public water supply 
system. 
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Comments) evaluated a detection of tritium in a Los Alamos County water supply well17 at 20 

pCi/L and concluded that "ATSDR considers water at these drinking water levels to be safe for 

human consumption." "Health Consultation on Tritium Contamination in Area Groundwater 

Wells, Los Alamos, New Mexico" ("Health Consultation"), U.S. Department of Health & 

Human Services, ATSDR, Division of Health Assessment and Consultation, Feb. 14, 1995 at 7; 

also quoted by "Impact of Tritium Disposal on Surface Water and Groundwater at Los Alamos 

National Laboratory Through 1997" ("Tritium Impact Report"), LA-13465-SR, D. Rogers, Jul. 

1998, at 27. The ATSDR Health Consultation concluded that, "[t]he 20 pCi/L is orders-of

magni!ude below a level that would present a health hazard to individuals drinking this 

water.'', ld. (emphasis added). In the Health Consultation, ATSDR also calculated an "effective 

dose equivalent" by assuming that an individual was drinking water from the test well, which 

ATSDR expressly noted was not a source of drinking water, where the highest tritium detections 

had been measured. See Health Consultation, at 7. Based upon the calculated "effective dose 

equivalent," ATSDR concluded that, "this level is not of concern to affect health." Id. Finally, 

the ATSDR in Site-Specific Summaries for Public Health Concern at Department of Energy 

Sites states, "the levels of tritium reported do not represent a public health threat."18 

The Tritium Impact Report similarly concludes that "there has been no significant tritium 

impact on the regional aquifer." !d. at 28. It further notes that, because of reductions in waste 

discharge, high evapotranspiration rates, dilution in stream flow, and a relatively short half-life, 
-

"tritium levels in most shallow groundwater and surface water at the Laboratory have decreased 

significantly since the early 1980s." ld. at 27. 

]n light of the substantial evidence to the contrary, there is no adequate support within the 

administrative record for NMED to assert that the presence of tritium in soil, groundwater or 

sediments may present an imminent and substantial endangerment to human health or the 

environment. 

17 This detection was later discredited for analytical reasons. 
18 The report also identifies five possible sources of the tritium contamination including: areas of known 
contamination on or around the Laboratory; natural sources in rain or soil moisture; deposition from worldwide 
fallout resulting from nuclear weapons detonations; natural occurrence not previously recognized bec~use the 
technology to detect tritium at the low levels seen had not been developed or low-level tritium analysis had not been 
performed earlier; and; contamination introduced during sample collection or analysis. /d. at 7. 
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b. There Is No Substantial Evidence That Perchlorate Has Been 
Detected In Any Municipal Well At Concentrations That 
Could Pose An Endangerment To Human Health. 

Finding No. 114 of the ISE Determination provides: "Tritium, nitrate, and perchlorate 

have been detected in Los Alamos County water supply wells." Finding No. 118 alleges: 

"Perchlorate has been detected in a municipal water supply well (Otowi-1) for Los Alamos 

County and located in Pueblo Canyon, approximately 5 miles downgradient of the South Fork of 

Acid Canyon. Detected concentrations of less than 6 Jlg/L are near the Environmental Protection 

Agency proposed drinking water equivalent of 1 Jlg/L." Determination, Section V.l18, at 16. 

However, detection of perchlorate concentrations of "less than 6 Jlg/L," does not provide a 

sufficient basis upon. which NMED may legally base a determination that such perchlorate 

concentrations may present an endangerment to health or the environment. See Coleman v. 

Watts, 87 F. Supp. 2d 944, 949 (D. Ariz. 1998) (holding that a "conclusion that the arsenic in the 

sludge" was 'less than 15 mg/L,' ... is not proof that the concentration for arsenic was 'equal to or 

greater than 5 mg/L"'). 

The Otowi-1 well sampling data described in the document referenced by Findings Nos. 

114 and 118, "Environmental Surveillance at Los Alamos During 2000," had method detection 

limits ("MDLs") ranging from 1.0 to 4.16 Jlg/L. See "Environmental Surveillance at Los Alamos 

During 2000," Los Alamos National Laboratory document number LA-13861-ENV, Oct. 2001, 

at 355. Of such data, only one result was above its stated MDL (a result of 5.0 !J.g!L, with an 

MDL of 1.0 flg/L). /d. One result was listed as 3.5 JJ.g/L, although the MDL was not given. /d. 

An additional ten sample results had to be estimated because the result was below the analytical 

laboratory's minimum reporting limit ("MRL"), while the remaining six were deemed "not 

detected." /d. NMED's finding is therefore based on a single data point which barely exceeds 

the range of relevant MDLs and the MRL. As such, NMED's finding that "[d]etected 

concentrations of less than 6 !J.g/L are near the Environmental Protection Agency proposed 

drinking water equivalent of 1 Jlg/L" mischaracterizes the significance of a single data point that 

provides no substantial basis for the ISE Determination. 

The same holds true for NMED' s cited detection of perchlorate in a regional aquifer 
: ,• 

monitoring well in Finding No. I 04 of the ISE Determination, which states that perchlorate' lias 
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been detected "above the Environmental Protection Agency provisional drinking water 

equivalent of 1 J..tg/L in regional aquifer well R-15." However, the referenced document also 

explains that, after four rounds of perchlorate sampling at R-15, the results were "very close" to 

the detection limit and the laboratory's reporting limit; thus, "the values were flagged estimates" 

(meaning that the value was below the analytical laboratory's MRL, rendering it an unreliable 

quantitative measurement), except for one data point barely exceeding the MRL (the 

Determination's cited 4.19 J.Lg/L value, above an MRL of 4.0 J..tg/L). Groundwater Annual Status. 

Report for Fiscal Year 2001, LA-13931-SR, Apr. 2002, at 49. 

·.:Furthermore, the Laboratory recently submitted a letter report to Los Alamos County on 

results from the May 2002 monitoring of Los Alamos County water supply wells, reporting that, 

"[n]o perchlorate was detected in PM-1, PM-2, PM-'3, PM-5, 0-1, 0-4, G-1A, G-2A, and G-3A 

at concentrations greater than GEL's MDL of 1.45 ppb." See Letter "May 2002 Monitoring 

Results, Special Drinking Water Monitoring Program, Los Alamos Water Supply Wells," 

(RRES-WQH: 02-271), B. Beers, LANL, RRES-WQH, to P. Padilla, Los Alamos County, 

Jul. 16,2002.19 

Moreover, Finding Nos. 114 and 118 fundamentally mischaracterize the significance of 

the 1 J.Lg/1 level itself, which NMED refers to at Finding No. 118 as "the Environmental 

Protection Agency proposed drinking water equivalent." The Draft Order makes the same 

mistake: NMED states that it has adopted the USEP A "provisional drinking water equivalent 

level as an interim groundwater cleanup level." Draft Order, Section VIII.C.l.a, at 156. Clearly, 

neither USEP A nor NMED has "proposed" a "drinking water equivalent" for perchlorate; nor 

have USEPA or EIB adopted a "provisional drinking water equivalent level." Draft USEPA 

"Perchlorate Environmental Contamination: Toxicological Review and Risk Characterization," 

Jan. 16, 2002 ("Perchlorate Draft").20 Rather, the only determination USEPA made with respect 

to perchlorate was to include it in the March 2, 1998 "Contaminant Candidate List" ("CCL") ( 63 

Fed. Reg. 10273 (Mar. 2, 1998)), and to require monitoring for the presence of perchlorate in 

public water systems under the "Unregulated Contaminant Monitoring Regulation" ("UCMR") 

19 Copies of this letter were already sent to NMED's Drinking Water Bureau and Oversight Bureau. 
20 On February 28, 2002, USEPA issued a second extension of the public comment period on the draft until April 5, 
2002. 61 Fed. Reg. 9271 (Feb. 28, 2002). · 
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(65 Fed. Reg. 11372, 11383 (Mar. 2, 2000)). When it included perchlorate on the CCL, USEPA 

stated as follows: 

At this time, the Agency has not made a determination to issue a 
health advisory or to regulate perchlorate. The additional data 
obtained from these health effects and occurrence studies will 
provide a sound scientific basis for future EPA decisions of 
whether to regtilate perchlorate or not, to prepare a health advisory 
or guidance, or to include perchlorate in the Unregulated 
Contaminant Monitoring rulemaking. 

63 Fed. Reg. at 10283. Furthermore, in ~'Table 2 -- Next Steps for the CCL," perchlorate is not 

identified as one of the "regulat~ry determination priorities," but rather is listed as one of the 

"research priorities" and "occurrence priorities." 63 Fed. Reg. at 10286. Therefore, the only 

regulatory or scientific decisions USEP A has made with respect to perchlorate are to study it and 

to require monitoring for its presence above defined levels in public water systems. 

Contrary to NMED's representation, there is no "provisional" or "proposed" drinking 

water equivalent level for perchlorate. That is, a "drinking water equivalent level" ("DWEL") is 

not a regulatory determination, but rather a "hypothetical adjustment" to a reference dose 

("RID") to reflect standardized assumptions regarding average human body weight (e.g., 70 kg) 

and daily water consumption (2 liters). Furthermore, the Perchlorate Draft does not even 

"propose" a "drinking water equivalent level;" rather, it merely contemplates how a DWEL 

would be calculated in the future from USEPA's proposed perchlorate RID, if and when the RID 

is adopted as proposed. On releasing the Perchlorate Draft, USEP A said: 

[a]s with any EPA draft assessment document containing a 
quantitative risk value, that risk value is also draft and should not 
at that stage be construed to represent EPA policy. Thus, the draft 
RID for perchlorate is still undergoing scientific review and 
deliberations both by the external scientific community and within 
the Agency. 

See http://www.epa.gov/safewater/ccllperchlor/perchlo.html (emphasis added). USEPA further 

adds that, "[ t ]he assessment provides a hypothetical conversion of the draft RID to a drinking 

water equivalent level (DWEL)," and stresses that conversion of the RID to a DWEL would not 

happen until some time in the future. This conversion would involve consideration of numerous 

factors, in addition to the results of the Perchlorate Draft: "[i]f t4e. Agency were to make a 
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determination to regulate perchlorate, the RID along with other considerations would factor into 

the final value." !d. (emphasis added). 

NMED's characterization of this as a currently applicable "provisional drinking water 

equivalent" is simply wrong, and NMED's reliance on an alleged exceedance of an unlawful 

standard as its basis for an endangerment determination is void. Finally, we note that even had 

USEP A adopted or issued a ''provisional drinking water equivalent level" (which USEP A has 

not done), NMED is without any authority to assert in Section VIII.C.l.a ofthe Draft Order that 

it "has adopted the EPA provisional drinking water equivalent level as an interim groundwater 

cleanup level." The authority to adopt standards for cleanup of groundwater is reserved for the 

Em and Water Quality Control Commission ("WQCC"). In the absence of such a rulemaking 

by the Em or WQCC, there is no legal basis for NMED to include the alleged "provisional 

drinking water equivalent level" or "interim groundwater cleanup level" in either the ISE 

Determination or the Draft Order. 

c. Alleged Detections Of Strontium-90 Have Been Discounted As 
Aberrant And Unrepeatable Results That Should Not Be 
Deemed True Detections Upon Which NMED May Base Its 
ISE Determination. 

Finding No. 112 of the Determination asserts that: "Contamination has been detected in 

two Los Alamos County wells north of the facility, wells Guaje-1 and Guaje-1A. The 

contaminant is strontium-90." ISE Determination, Section IV.112, at 15. However, NMED has 

ignored substantial and persuasive evidence within the record confirming that isolated, 

unrepeatable detections at levels within the range of laboratory error cannot be accepted as true 

detections, and further should not form the basis for evaluation of public health risks. 

The cited reference for Finding No. 112, "Impact of Strontium-90 on Surface Water and 

Groundwater at Los Alamos National Laboratory through 2000,"21 does not support Finding No. 

112. In fact, the referenced report concludes that, "while strontium-90 contamination is present 

at Los Alamos in the shallow alluvial groundwater and surface water of Acid Canyon, Los 

Alamos Canyon, and Mortandad Canyon, there is no reliable and consistent evidence that this 

contamination has affected the underlying regional aquifer, which provides drinking water." 

21 D. Rogers, Dec. 2001, LA-13855-MS. 
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/d. at 1 (emphasis added). The referenced report further details how, in general, strontium-90 

analytical measurements may be prone to laboratory error. 22 The Laboratory has addressed the 

problems experienced in sampling for strontium-90 by increasing the number of samples taken 

during any sampling event. However, an increase in the number of samples increases the 

probability that laboratory error inherent in the analytical method will manifest as a "false 

positive." 

Furthermore, the Laboratory recently sent a letter report to Los Alamos County regarding 

May 2002 monitoring of the County's drinking water supply wells, reporting that, "[n]o 

[strontium-90] was detected in PM-1, PM-2, PM-3, PM-5, 0-1, 0-4, G-1A, G-2A and G-3A at 

concentrations greater than GEL's MDA." See Letter "May 2002 Monitoring Results, Special 

Drinking Water Monitoring Program, Los Alamos Water Supply Wells," (RRES-WQH: 02-

271), B. Beers, toP. Padilla, Jul. 16, 2002. In light ofboth historic and current sampling efforts, 

the Laboratory has found no consistent data to indicate that strontium-90 is present anywhere in 

the regional aquifer, let alone in the drinking water wells serving Los Alamos County. 

Moreover, the Laboratory has consistently maintained - and demonstrated through 

application of a calibrated numerical hydrological model using the Laboratory's internally 

developed Finite Element Heat and Mass ("FEHM") flow and transport code to perform capture

zone analyses and particle tracking- that none of the past or current Laboratory activities were 

conducted in any locations that had the potential to migrate through groundwater or surface 

water flow to Guaj e-1. 23 

22 /d. at 13-14. 
23 "Analysis of capture (well-head protection) zones of the Buckman wellfield and a potential new Ranney collector 
north of the Otowi bridge," V. Vesselinov and E. Keating, 2002 (currently in print); "Analysis of model sensitivity 
and predictive uncertainty of capture zones in the Espanola Basin aquifer, Northern New Mexico," V. Vesselinov, 
E. Keating and G. Zyvoloski, LANL Report No. LA-UR-02-728, Apr. 9, 2002, submitted to Mode1Care2002: 4th 
International Conference on Calibration and Reliability in Groundwater Modeling: A few steps closer to reality, 
Prague, Czech Republic, Jun. 17-20,2002, Laboratory Supp. AR, at 87. 

While taking issue with the ability of the model to, by itself, serve as the basis for certain technical decisions 
(e.g., well placement), NMED has acknowledged that the model "is capable of simulating non-isothermal 
conditions, multiphase flow and transport, and small-scale heterogeneities such as fractures.... NMED does not take 
issue with the technical merit of (the model]. In fact NMED agrees that (the model] can, with the appropriate data 
(of sufficient quality), adequately model the hydrogeologic coniplexity that exists beneath the Pajarito Plateau." 
Letter "Re: New Mexico Environment Department Concerns Regarding Groundwater Modeling Los Alamos 
National Laboratory, EPA 10 No. NM0890010515, James Bearzi to John Browne, Director, Los Alamos National 
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The model's application confirms the conclusion of the review of strontium-90 analytical 

measurements: that alleged detections of strontium-90 within the Guaje-1 well were not a 

reflection of the presence of strontium-90, and that there is no substantial evidence that 

strontium-90 exists within Guaje-1 or -1 A. In light of the substantial evidence within the record 

demonstrating otherwise, NMED has no basis for relying upon alleged detections of strontium-

90 within Los Alamos County supply wells as a basis for the ISE Determination. 

d. Reported Nitrate Detections Also Do Not Support The 
Existence Of An Endangerment To Health Or The 
·Environment. 

Finding No. 114 cites to a Laboratory report and states that nitrate has been "detected in 

Los Alamos County water supply wells." However, the same paragraph of the referenced 

Laboratory report describes the sample results as indicating that nitrate concentrations were 

below the MCL. 2000 Environmental Surveillance Report, at 46. In addition, a data table in the 

reference illustrates that all eleven samples were well below the nitrate MCL and WQCC 

groundwater standard of 10 mg/L; ten of the samples were less than 0.5 mg/L, with the eleventh 

at 1.0 mg/L. /d. at 49. These nitrate detections therefore do not support a finding that municipal 

supply wells are contaminated by the Laboratory or that drinking water from such wells poses 

any threat to human health. 

e. Other Statements Regarding Sources Of Public Water Supply 
In The ISE Determination Are Inaccurate And Do Not 
Support The Existence Of Either A Route Of Exposure To 
Contaminants Or An Endangerment To Human Health. 

Finding No. 115 states that, "The Pueblo of San Ildefonso operates water supply wells to 

the east and downgradient of the Facility. The wells draw water from the regional and alluvial 

aquifers." The referenced report (the 2000 Environmental Surveillance Report) was searched 

electronically in an attempt to locate this reference. However, there is no such reference in the 

report. While it is true that San Ildefonso operates water supply wells to the east of the facility 

and east of the Rio Grande, there is no evidence within the administrative record that San 

Laboratory, and T. Taylor, Area Manager, LANL, Mar. 16, 2001, at 1-2. Since then, the Laboratory has dedicated 
substantial resources to completion of appropriate sensitivity analyses and model calibration and is confident that its 
model output, in combination with physical data and historical records, adequately demonstrates that sti:ontium-90 
released from historic Laboratory operations could not have been captuted by the Guaje Well No. 1 
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Ildefonso is drawing water from alluvial water bearing zones and canyons down-gradient of the 

Laboratory facility. 

In addition, Finding No. I22 states that, "The public water supply well for the City of 

White Rock, PM-I, is located on the east side of the Facility in Sandia Canyon. The well draws 

water from the regional aquifer." Agairi, the referenced report (the 2000 Environmental 

. ~urveillance Report) was searched electronically in an attempt to locate this particular reference. 

However, again, it does not appear within the referenced document. While data on Well PM-I is 

referenced in a number of tables and the well location is noted on a map, PM-I is not identified 

as a drinking water well for the community of White Rock. 

Many pertinent findings are not s~pported and/or are contradicted by their identified 

references. For example, one referenced report both approved by NMED and relied upon for 

Findings Nos. 38 through 4I actually concludes that, "the TA-49 SWMUs present no imminent 

threat to human health or environment based on available data."24 The same report asserts that 

this conclusion is supported by the DOE Site Ranking System's overall migration mode scores, 

which reflect a "relatively low potential for contaminant migration." !d. Further, the report also 

concludes that, given "the location, existing institutional controls, and absence of known 

contaminant transport pathways of significance, [there were] no pathways or receptors ... of short

term concern" ld. at 3-8. Such evidence contradicts allegations of an imminent and substantial 

endangerment. 

Another report purportedly relied upon by NMED with respect to contamination at the 

same site (TA-49) describes the findings of a study conducted by the Laboratory and the USGS, 

which demonstrated that, "there has been no significant change in the chemical or radiochemical 

water quality parameters measured since the first samples were collected ... in 1960," and also 

that spring water showed "no effect [as a result] of the experiments."25 This report further found 

that sediment samples from Water and Ancho Canyons and other down-gradient stations showed 

24 "RFI Work Plan for Operable Unit 1144," Los Alamos National Laboratory Report LA-UR-92-900, Los Alamos, 
New Mexico (identified by the Determination as "LANL 1992c"), at 4-35. 
25 See "Environmental Status of Technical Area 49, Los Alamos New Mexico," Los Alamos National Laboratory 
Report LA-11135-MS, Los Alamos, New Mexico (identified by the Determination as "LANL 1987"), at 11-13, 
Laboratory Supp. AR, at 5 . 
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no pluton1um contamination. As such, there was no "indication of contamination of the main 

aquifer or any offsite transport of plutonium ... by surface water or airborne transport," and 

sediment from runoff was "dispersed over a large area [of the canyons] resulting in 

concentrations indistinguishable from backgrounds." !d. at 12. Not surprisingly, NMED also 

failed to note that this report states that the location for MDA AB, a significant area of 

contamination at TA-49, had been "extensively studied in advance by the U.S. Geological 

Survey" and that the "location was selected because it had geologic and hydrologic 

characteristics that assured complete containment of the experiments and precluded any possible 

contamination of groundwater." !d. at 1. 

In other instances, the details included within the Department's findings are absent from 

any identified references, and from any other documents in the administrative record. For 

example, Finding No. 39 describes "various containment studies and down-hole studies" 

allegedly conducted at Areas 1, 3 and 4 of TA-49. It further states: "Chemicals used in these 

studies include uraniurh tracers, uranium-235 and 238, plutonium-239, and neptunium-239 

tracers." ISE Determination, 1 39, at 7. However, the cited references do not provide any 

support for the specific isotopes that were used in such studies. 

Taken alone, each of these examples demonstrates that the references purportedly relied 

upon by the Department wholly contradict or do not support the bases for its endangerment 

determination. Taken together, .they demonstrate that there is no substantial evidence supporting 

the Department's ISE Determination. 

' 
.These are only a small sampling of the many instances wherein NMED's alleged 

evidence contradicts its findings; there are many more inconsistencies between NMED's 

conclusions, and the evidence that purports to support them. See Attachment 2, containing 34 

specific comments, which describe in detail how the ISE Determination contains many 

additional factual inaccuracies and inconsistencies, and how its findings are contradicted by 

specific evidence, or not supported by substantial evidence within the administrative record. 

Many of the specific problems identified by the comments in Attachment 2 are also reflected in 

corresponding sections of the Draft Order. 

·~. I 
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4. NMED's Belated Claim Of An Imminent And Substantial 
Endangerment Is Belied By NMED Statements To The Contrary. 

NMED's current assertion that the Laboratory conditions present a potential imminent 

and substantial endangerment to health and the environment is contradicted by numerous 

statements of NMED officials. NMED's frequent public statements about the environmental 

condition of the Laboratory arid the status of environmental response over each of the past three 

years have all emphasized that the process of addressing the contamination from legacy wastes 

was satisfactorily progressing without concern. 

7131102 

• In NMED's Year 2001 State ofthe Environment Statement (issued on NMED's 

website), in its section devoted expressly to "DOE Facilities' Affects [sic] on 

New Mexico's Environment," NMED suggests ·nothing about the presence of a 

hazard or a potential imminent and substantial endangerment. Instead, the section 

notes that all detection of contaminants off Laboratory property itself, including at 

water supply wells maintained by Los Alamos County, "have been below 

regulatory standards" and, for tritium, "well below the drinking water standards." 

State of the Environment, Chapter entitled "DOE Oversight," at 2 of 4. 

• NMED participates in the Northern New Mexico Citizen's Advisory Board 

("NNMCAB") for the Laboratory, which provides a forum for public 

participation in and oversight of the environmental restoration activities at the 

Laboratory. There have been 21 public meetings of the NNMCAB from January 

2000 through May 2002. In none ofthem did the NMED participants state or 

suggest that there was the prospect of imminent or current substantial or serious 

harm. James Bearzi, Chiefofthe NMED's Hazardous Waste Bureau himself, 

provided a detailed technical presentation to the NNMCAB on the corrective 

action activities at the Laboratory at the January 23, 2002 NNMCAB meeting, but 

he suggested nothing about an imminent public health hazard. Laboratory Supp. 

AR, at 64, 65. 

• NMED participates in meetings held by the six-member independent scientific 

peer panel called the External Advisory Group, or "EAG," whose members are 
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charged with reviewing the Laboratory's ongoing groundwater characterization 

activities (through the Hydrogeologic Work Plan) and providing periodic 

assessments and recommendations to the public about that characterization effort. 

NMED representatives have attended all ofEAG's semiannual meetings since its 

inception three and one half years ago, and have similarly never stated or 

suggested that the Department was concerned about serious threatened public 

health or environmental threats at the Laboratory. (A copy of all EAG minutes is 

in the administrative record.) 

• Perhaps most remarkable, the public statements ofNMED Secretary Peter 

Maggiore and Hazardous Waste Bureau Chief James Bearzi at the time of the 

issuance of the Determination similarly deny any potential substantial public 

health threat. According to the Santa Fe New Mexican, at the May 2 press 

conference, "State officials stressed their finding does not mean there are any 

real or immediate health dangers." "Order could accelerate lab cleanup," 

J. Tollefson, Santa Fe New Mexican, May 3, 2002, emphasis added. Instead, 

Secretary Maggiore attempted to downplay the significance of the ISE 

Determination by stating, as reported by the press, that its issuance "was enabled 

by a fairly low legal threshold that allowed him to declare 'imminent and 

substantial danger,' even if it were just a 'risk of harm,' that could be several 

years in the future." "Lab still silent on NMED cleanup order," R. Snodgrass, Los 

Alamos Monitor, May 3, 2002, at Al, A7 (Laboratory Supp. AR, at89). 

NMED's sudden and unjustified about-face regarding risks presented by the 

environmental condition of the Laboratory is arbitrary and capricious and demonstrates that the 

Department has abdicated its responsibility to enforce the statute in accordance with its 

understood purpose. As courts have stated, "Nor is the emergency authority to be used in cases 

where the risk of harm is remote in time, completely speculative in nature or de minimis in 

degree. "26 

26 H.R. Rep. No. 1185, 93rd Cong., 2d Sess. 35-36, reprinted in, 1974 U.S. Code & Cong. Ad. News 6454,6487-88, 
quoted by U.S. v. Reilly Tar & Chemical Corp., 546 F. Supp~ 1100, 1109-1110 (D. Minn. 1982): 
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5. NMED's Belated Claim Of An Imminent And Substantial 
Endangerment Is Also Vitiated By The Administrative Process 
Selected And Followed By NMED. 

Perhaps one of the greatest disconnects between the Draft Order and the reality of 

environmental conditions at the Laboratory is that this supposed endangerment order was 

released by NMED in draft form, for what has become three full months of public comment. 

Further, NMED officials advised the Laboratory's counsel that NMED will take several months 

to collate, assess and respond to public comment before attempting to issue the order in final 

form. That five to six month total period of time will be in addition to an over twelve-month 

period that NMED, working with its staff and its technical consultants, admittedly consumed in 

preparation of this 254-page prescriptive Draft Order. If NMED - contrary to its own public 

statements- had truly concluded that the Laboratory's environmental condition presented a 

current risk of substantial or serious threatened harm to human health or the environment, as 

required by law (see Meghrig, 516 U.S. at 485-86; Price v. U.S. Navy, 39 F. 3d at 1019), i.e., "an 

imminent and substantial endangerment," surely NMED would have acted more expeditiously 

and would have prepared a directive that compelled similar prompt action, as RCRA Section 

7003 endangerment orders do. 

Here, NMED's prolonged process further vitiates its unfounded claim of endangerment. 

Indeed, NMED' s delay in preparing and issuing the Draft Order confirms the Laboratory's 

belief: this so-called imminent and substantial endangerment order is in reality a corrective 

action order under HWA Section 74-4-10.H, and NMED's belated claims that it was prompted 

by an endangerment condition are simply false. Indeed, Secretary Maggiore has since stated in 

front of the U.S. Senate's Energy and Natural Resources Committee that, "[w]e have recently 
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In using the words "imminent and substantial endangerment to the health of person," the 
Committee intends that this broad administrative authority not be used when the system of 
regulatory authorities provided elsewhere in the bill could be used adequately to protect the public 
health. Nor is the emergency authority to be used in cases where the risk of harm is remote in 
time, completely speculative in nature or de minimis in degree. However, as in the case of U.S. v. 
United States Steel, Civ. Act. No. 71-1041 (N.D. Ala. 1971), under the Clean Air Act, the 
Committee intends that this language be construed by the courts and the Administrator so as to 
give paramount importance to the objective of protection of the public health. Administrative and 
judicial implementation of this authority must occur early enough to prevent the potential hazard 
from materializing. This means that 'imminence' must be considered in light of the time it may 
take to prepare administrative orders or moving papers to conunence and complete litigation and 
to permit issuance, notification implementation, and enforcement ·of administrative or court orders 
to protect the public health. 
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issued a draft Corrective Action Order to LANL (and will soon do the same at Sandia) under 

New Mexico's RCRA authority to compel more timely cleanup and closure of legacy waste 

sites."27 It therefore appears that, in issuing the ISE Determination and Draft Order, NMED was 

motivated by nothing other than a desire to gain a tactical advantage and thereby deprive the 

Laboratory of procedural protections it is statutorily guaranteed for a corrective action order. 

C. The ISE Determination Is Void And Unenforceable Because It Violates 
Important HW A Procedural And Substantive Requirements 

The ISE Determination purports to be an authorized HW A legal finding regarding 

environmental conditions at the Laboratory. However, this document is fatally deficient on its 

face, aiid therefore void, because it does not legally constitute a substantial hazard finding under 

the HWA § 74-4-10.1. The document also does not qualify as an endangerment order under the 

HW A § 7 4-4-13 because it relies on the wrong HW A section and is not combined with an order. 

Finally, NMED's failure to follow the HW A procedural notice requirement for issuance of an 

endangerment order (assuming that such a Determination can evenbe issued separately from an 

appropriate order) renders it invalid. 

1. The ISE Determination Is Facially Deficient Because It Is Not 
Predicated On The Required HW A Substantial Hazard Finding. 

The ISE Determination, as recited in its opening paragraph, is based solely and explicitly 

upon Section 74-4-10.1 ofthe HWA. This section provides that, upon a finding that a "release" 

of hazardous waste from a defined facility or site "may present a substantial hazard to health or 

the environment," NMED may issue an "order" which requires the owner or operator to 

"conduct such monitoring, testing, analysis and reporting with respect to such facility or site as 

the director deems reasonable to ascertain the nature and extent of contamination." 

It is beyond dispute that, nowhere in the 23-page ISE Determination, does NMED make 

the one legal finding that the HWA requires it to make: that a release of hazardous waste only 

"may present a substantial hazard to health or the environment." Since, according to NMED, 

this Determination constitutes a separate and final agency action, the Determination must be 

legally sufficient on its face. Although it contains language regarding the alleged existence of an 

27 See supra at n. 7. 
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imminent and substantial endangerment allegedly arising from solid waste and hazardous waste, 

this is very different language arising under a separate section of the HW A. By contrast with 

Section 74-4-10.1, the endangerment recitation in the ISE Determination is not linked solely to 

hazardous waste, but sweeps within its ambit all hazards that allegedly arise from "solid waste" 

as well. Thus, it does not constitute a "substantial hazard" finding for hazardous waste. 

Accordingly, the ISE Determination is facially deficient for failing to establish the necessary 

legal predicate for a Section 74-4-10.1 order. 

In addition, as described above, Section 74-4-10.1 only authorizes a limited set of 

remedies (monitoring, testing, analysis and reporting) to be ordered once a substantial hazard is 

found. However, the Draft Order that is based on the ISE Determination purports to also order a 

full range of corrective actions. 

2. The ISE Determination Does Not Qualify As An Endangerment 
Determination Because It Is Not Based On The Correct HW A Section 
And Is Not Combined With An Order. 

NMED apparently believes, according to its press release and public statements on 

May 2, 2002, that the ISE Determination is an "imminent and substantial endangerment" 

determination under Section 74-4-13 of the HW A. However, since NMED explicitly bases the 

Determination, as set forth in the Determination's opening paragraph, on the hazardous waste 

monitoring, analysis and testing section (HW A § 7 4-4-10.1 ), it lacks the proper legal basis for an 

endangerment determination. 

In addition, even ifNMED had tried to predicate the ISE Determination on Section 74-4-

13, it failed to faithfully follow that section. If NMED truly believed that an endangerment, as 

defined in this section, existed, it had two options: (1) to bring suit in an appropriate district 

court for an appropriate restraining order; or (2) to "take other action, including but not limited to 

issuing such orders as may be necessary to protect health or the environment." NMSA 1978, 

§ 74-4-13.A. However, NMED took neither course. Rather, it purported to issue a "final" 

endangerment determination. At the same time, it began the process of issuing what appears to 

be a draft compliance/corrective action order addressing the supposed endangerment. 
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The issuance of the ISE Determination, on its own without any order, was not authorized 

and has no legal validity. This is not a recognized "action" or "order" under the HW A. Section 

74-4-13 does not grant the Secretary any authority to "determine" an endangerment, or to issue a 

"determination" based on one. Moreover, since the "order" that is supposed to accompany the 

"determination" is still being drafted by NMED, the ISE Determination does not qualify as an 
' 

"order." In short, the issuance of the ISE Determination is an ultra vires action that is void under 

theHWA. 

3. The Determination Was Issued Without Notifying Local Agencies As 
Required By The HW A. 

If the Determination qualified as a determination of substantial hazard under HW A 

Section 74-4-10.1 (which it does not for the reasons stated above), NMED would not be required 

to provide notice of its actions to local government agencies. However, if NMED intended ~t as 

an imminent and substantial endangerment determination under Section 74-4-13, it is also void 

because, among other things, NMED did not follow one important procedural requirement: 

NMED is required to "provide immediate notice to the appropriate local government agencies." 

NMSA 1978, § 74-4-13.C. 

The County of Los Alamos, as NMED knows, surrounds the Laboratory, and the 

"townsite" of Los Alamos is immediately adjacent to the Laboratory. However, it appears that 

NMED did not notify Los Alamos of the alleged endangerment. We enclose, as Attachment 3, a 

letter from Fred Brueggeman, Deputy County Administrator for Los Alamos County, in which 

he states that NMED did not provide it with any notice of the Determination. This deficiency 

also invalidates the Determination. 
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II. THE PROVISIONS OF THE DRAFT ORDER ARE NOT IN ACCORDANCE 
WITH LAW. 

A. NMED's Purported Regulation Of Radionuclides By The ISE Determination 
And Draft Order Is Preempted By, And Otherwise Contrary To, Federal 
Law. 

Summary of Comment 

By the Draft Order, N},1ED unlawfully attempts to regulate radioactive materials that are 

within the penumbra of regulatory power explicitly granted to the DOE under the Atomic Energy 

Act ("AEA"). In the AEA, Congress established a comprehensive "cradle to grave" federal 

program governing "source material," "special nuclear material" and "byprod}lct material." 

Congress not only gave DOE exclusive authority to regulate these materials at its nuclear 

facilities (such as Los Alamos National Laboratory), but also.granted.DOE the broad authority to 

adopt regulations to govern any activity at its facilities for the protection of health and 

minimization of danger. Thus, DOE has a unique role in overseeing nuclear safety management 

at all DOE facilities for the protection of human health and the environment. 

Although DOE facilities are also subject to the RCRA, RCRA specifically excludes from 

its scope (through its definition of "solid waste") any regulation of source, special nuclear or 

byproduct materials. The New Mexico Legislature incorporated this exclusion into the HW A. 

The courts have unanimously ruled that Congress preempted the field for regulation of these 

three types of materials, so no State or other federal agency non-AEA regulation of these 

materials (whether or not it is consistent with the AEA), unless explicitly granted authority to do 

so by federal statute, is permissible. Accordingly, both the Determination, based on the alleged 

presence and dangers of these materials, and the Draft Order designed to address their dangers, 

are invalid. 

There are two important limitations on NMED's HWA authority over the hazardous 

portion of mixed waste (waste that contains both a hazardous waste component and a source, 

special nuclear or byproduct materials component). First, NMED cannot regulate the radioactive 

portion of the mixed waste. Second, any regulation of the hazardous portion that would conflict 

with AEA regulation of the radioactive portion is prohibited. NMED contravenes these accepted 

legal principles through its proposed radionuclide investigation, its intrusive monitoring program 
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and its radionuclide corrective actions, including soil removal. Thus, NMED's attempted 

regulation of mixed waste is inconsistent and interferes with AEA regulation of the 

radionuclides. Moreover, NMED's endangerment finding is invalid because it is based on the 

alleged presence, properties and dangers of radionuclides. 

In addition to source, special nuclear and byproduct materials, DOE also has AEA 

regulatory power over naturally occurring and accelerator-produced radioac!jye materials 

("NARM"). Under its congressional mandate to regulate safety at its facilities, DOE has 

_promulgated comprehensive nuclear safety requirements (encompassing all radioactive 

materials, including NARM, at DOE facilities) for the health of the public, workers and the 

environment. The 1988 Price Anderson Amendment Act demonstrated congressional approval 

of this regulatory scheme by strengthening DOE's nuclear safety and enforcement regulatory 

powers. DOE's nuclear safety regulatory scheme, preempts NMED's attempted regulation of 

NARM. Because DOE nuclear safety requirements "occupy the field" of nuclear safety at DOE 

facilities, NMED cannot regulate any nuclear safety matter at the Laboratory. Additionally, the 

Determination and Draft Order conflict with DOE nuclear safety requirements by imposing 

contradictory and intrusive requirements that are an obstacle to the full accomplishment of 

Congress' objectives and by making it impossible for DOE to also comply with its nuclear safety 

requirements. 

Basis of Comment 

The Draft Order and the ISE Determination far exceed NMED's regulatory powers. 

NMED unlawfully attempts to regulate, under the HW A, a range of radioactive materials that are 

exclusively regulated by DOE under the AEA. Moreover, although NMED has very limited 

authority to regulate the non-AEA components in hazardous waste mixtures, it cannot regulate 

such hazardous wastes if the provisions would be inconsistent with or interfere with AEA 

regulation of the radionuclides. When any inconsistency between RCRA and the AEA arises (as 

it does frequently in the Draft Order), RCRA must yield. 28 

28 For the reasons explained in this conunent section, :NMED lacks authority under the HW A to regulate any 
radionuclides in the Draft Order. Accordingly, the Laboratory specifically objects to each and every provision in the 
Draft Order that purports to require the Laboratory to investigate, monitor, sample, report, remediate or otherwise 
undertake any corrective action regarding radionuclides, whether they are separate from or mixed with hazardous 
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Our comments below address the following topics: 

• The Determination/Draft Order (Section 1): The Draft Order, and the 

Determination (with its endangerment finding) underlying it, directly and 

unlawfully attempt to regulate radioactive materials that are exclusively regulated 

by DOE under the AEA; 

• AEA (Section 2): The AEA is a "cradle to grave" statute that comprehensively 

regulates the generation, storage, management and disposal of radioactive 

materials and wastes; 

• HW AIRCRA (Section 3): Both RCRA and the HW A, which is predic~ted on 

and can be no broader than RCRA, must yield to AEA regulation in all situations; 

• Source, Special Nuclear and Byproduct Material (Section 4): DOE has 

exclusive authority to regulate source, special nuclear and byproduct materials 

under the mandate contained in the AEA; 

• Mixed Waste (Section 5): DOE has sole authority to regulate the radionuclide 

portions of mixed waste and any attempt by NMED to impo~e on the Laboratory 

any investigative, monitoring or corrective action obligations for radionuclides, 

directly or indirectly, in the Draft Order is unlawful because it is preempted by, or 

will conflict with, such DOE regulation, and also exceeds the RCRA sovereign 

immunity waiver; and 

• Naturally Occurring and Accelerator-Produced Radioactive Materials 

(Section 6): NMED does not have authority to regulate accelerator activities, 

including any accelerator-produced radioactive waste, or any naturally occurring 

radioactive materials at the Laboratory. 

waste. Rather than identifying each and every location in the Draft Order where NMED attempts to compel such 
action, the Laboratory hereby provides this global comment that applies to all such provisions. In Attachment 4, the 
Laboratory includes additional comments and/or criticisms relating to individual radionuclide provisions. By so 
commenting, the Laboratory does not concede that NMED has the authority to regulate such radionuclides. Rather, 
it is merely providing a representative record of deficiencies in the Draft Order. 
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These conclusions are based on an analysis of a matrix of federal and state statutes, 

regulations, orders, guidance and policy documents, and relevant case law. The major legal 

doctrines governing the interaction between the AEA and RCRA/HW A are preemption, 

sovereign immunity and the express exclusions contained in the laws, all of which will be 

discussed below as they become relevant. 

1. NMED's ISE Determination And praft Order Are Impermissibly 
Based On The Regulation Of Radioactive Materials Beyond The 
HW A's Reach Or In Ways Inconsistent With The AEA . 

.. NMED's ISE Determination is fatally flawed because it is predicated on the alleged 

presence, releases and dangers of radionuclides beyond its HW A regulatory authority. The Draft 

Order compounds these errors by attempting to impose a massive investigative program focused 

on radionuclides that covers surface water, groundwater, sediments, soil and air in and under 

nineteen canyons over 43 square miles. This investigation will supposedly be followed by 

prescribed corrective actions directly affecting these radioactive materials. As described in these 

comments, NMED's attempt to disregard the important AEA limitations on its HWA power 

invalidate the Determination and the Draft Order. 

The Laboratory was established in 1943 to design, develop ~d test nuclear weapons. 

This mission was supported by research programs in nuclear physics, hydrodynamics, 

conventional explosives, chemistry, metallurgy, radiochemistry and life sciences. Moreover, the 

Laboratory has processed plutonium metal and alloys, reprocessed nuclear fuel and produced 

nuclear weapons components. Although the Laboratory's present mission remains focused on 

national security, it has broadened its research programs in many complementary areas. 

However, it is undisputed that many of the Laboratory's operations since its inception have 

focused on the generation, use, management, handling and disposal of radioactive materials. 

There are at least nineteen radioactive materials constituting source, special nuclear or 

byproduct material (which are defined and regulated in the AEA) that have been produced or 

utilized at the Laboratory.29 These AEA-regulated products have been discharged or disposed of 

29 These include actinium, americium, antimony-124, barium-140, cesium, cobalt, curium, lanthanum, plutonium, 
protactinium-233, polonium, ruthenium-106, strontium, technetium, thorium, tritium, uranium, uranyl nitrate and 
yttrium-90. 

1131102~ 45 



into at least Technical Areas 2, 10, 16, 21, 45, 49, 50 and 54, and in at least Material Disposal 

Areas A, B, AB, C, G, H, L, T, U and V. 

In addition, as explained in detail in the Clean Water Act comment section (Section II.B), 

a major portion of the point source discharges from the Laboratory over time also contained 

source, special nuclear and byproduct materials. For example, according to the Draft Order, 

"multiple outfalls" containing "radionuclides" in TA-21 and "outfalls" with "radionuclides" in 

TA-53 are identified as two primary sources of contaminants in Los Alamos Canyon. (Draft 

Order, at 44.) The Draft Order identifies outfall discharges from theTA-50 Radioactive Liquid 

Waste Treatment Facility as a major culprit for the contamination in Mortandad Canyon. (Draft 

Order, at 49.) All of these point source discharges are exempt from the HW A. The radioactive 

materials in these discharges .are also independently exempt from the HW A for the reasons in 

this section. 

The endangerment finding in the ISE Determination is based primarily on the alleged 

presence, impacts and dangers of source, special nuclear and byproduct materials generated by 

the Laboratory. These materials are thus the dominant "driver" of the Draft Order's 

investigation, monitoring and corrective action provisions. These materials are prominently 

featured in the ISE Determination: 
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• The disposal of "radioactive wastes," including plutonium, uranium, tritium, 

actinium-227, cobalt-60, strontium-90, cesium-137, technetium-99 and 

americium-241, is identified as a major environmental issue. (ISE Determination, 

at~ 24.) 

• Of the 26 paragraphs of the ISE Determination describing the alleged waste 

management problems in the Material Disposal Areas that supposedly lead to the 

endangerment finding, 24 paragraphs (all except for paragraphs 34 and 41) are 

based on alleged radionuclide issues. (ISE Determination,~~ 27-52.) 

• The ISE Determination identifies eight TAs where "releases" allegedly occurred 

as the basis of the Endangerment finding. (ISE Determination,~, 53-111.) The 

ISE Determination specifies that seven of the eight TAs involved nuclear 
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research, testing, operation or other activities that utilize or produce radionuclides: 

TA-2 (nuclear reactors); TA-16 (releases of uranium during machining of high 

explosives); T A-21 (production of metals and alloys of plutonium and other 

transuranic elements); TA-45 (wastewater treatment plant for radioactive 

materials); TA-50 (wastewat~r treatment plant for radioactive materials); TA-54 

(waste disposal area for many products, including tritium) and unidentified TAs in 

paragraph 110 of the 1SE Determination (alleging dynamic testing at firing sites 

using 100,000 kilograms of depleted and natural uranium). 

• The ISE Determination also identifies five alleged detections of contaminants in 

water wells to support its Endangerment Finding, four of which are based on the 

alleged presence of radionuclides. (ISE Determination,,, 112-19.) Two of the 

alleged detections were solely of strontium-90, one was solely of tritium and one 

identified tritium as one of three contaminants detected. 

The Draft Order attempts to impose on the Laboratory a series of investigative, 

monitoring and corrective tasks addressed to radionuclides, including source, special nuclear and 

byproduct materials, whether the radionuclides are separate from or mixed with hazardous 

wastes. Among other things, the Draft Order purports to require: 
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• An investigation of all groundwater under the Laboratory (all TAs and all 

canyons) to fully characterize the nature, vertical and lateral extent and transport 

of radiological contaminants, together with an evaluation of the "radiochemical 

factors influencing the transport of contaminants in groundwater." (Draft Order, 

at 22.) The Laboratory also must determine and present a report on the 

background concentrations for radionuclides in alluvial aquifers, intermediate 

zone and regional aquifer groundwater. (Draft Order, at 24.) Moreover, all 

springs are supposed to be tested for radionuclide constituents that consist 

primarily of source, special nuclear and byproduct materials. (Draft Order, at 28-

29.) 
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• An investigation to fully characterize the nature, extent, fate and transport of 

radionuclides in sediments in nineteen canyons at the Laboratory. (Draft Order, at 

2, 29.) 

• An investigation of all surface water to fully characterize the nature, extent, fate 

and transport _of sediments · and radiological contaminants in surface water, -

including an evaluation of the "radiological factors" influencing their_ tnmsport. 

(Draft Order, at 30.) All surface water in all canyons must be at:talyzed for the full 

suite ofradionuclide analyses. (Draft Order, at 31-34.) 

• A major investigation of radionuclide components in each of the comprehensive 

canyon investigations. For example, for Pueblo Canyon, the Laboratory is 

supposed to: (1) identify all radionuclides ever discharged from any outfalls at 

any time; (2) conduct a "radionuclide survey" of the bed and banks of the stream 

course in Pueblo Canyon and its tributaries; (3) conduct a radionuclide survey of 

sediment accumulation areas; (4) collect radionuclide surface sediment samples; 

(5) conduct surface water sampling for radionuclides; (6) conduct alluvial, 

intermediate and regional groundwater sampling for radionuclides; and 

(7) present reports on all of these investigations. (Draft Order, at 39-43.) 

• Immediate corrective action relating to many SWMUs containing radionuclides. 

For example, the Draft Order requires "[a]dditional soil and tuff removal or site 

stabilization" at the site of the former radioactive liquid waste disposal plant in 

TA-21, and directs the preparation and implementation of a corrective action. 

(Draft Order, at 136-37.) 

• While the Draft Order makes a facial attempt to avoid setting radionuclide 

cleanup levels directly, the Order indirectly and unlawfully sets radionuclide 

cleanup levels under the guise of "reporting levels." The Draft Order appears to 

require the Laboratory to include the calculated excess cancer risk levels from 

radionuclides in its establishment of cleanup levels for other constituents. As set 

forth in Section VIII.A.2. of the Draft Order (p. 155-56): "The EPA has 

developed preliminary remediation goals for radionuclides in soil that correspond 
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to a 1 o·6 excess risk for various scenanos. The Respondents shall report all 

radionuclide concentrations in soil exceeding background and the most current 

EPA preliminary remediation goals [for radionuclides] for the residential and 

agricultural scenarios to the Department. Comparison of individual radionuclide 

concentrations to the EPA preliminary remediation goals assures that the total 

excess risk from radionuclides will not exceed the Department total excess risk 

___ , goal of 10 ·5." (Emphasis added.) 

In sum, both the ISE Determination, and the resulting Draft Order, are focused primarily 

on the alleged presence, impacts and risks of radioactive materials that are governed exclusively 

by the AEA. These radioactive materials are not just "a few" constituents· covered by these two 

documents- rather, they form the major environmental issues on which the Determination is 

based. For the reasons set forth in the following sections, NMED's attempt to regulate these 

radioactive materials (whether in pure or mixed forms), that are specifically excluded from its 

regulatory authority, is invalid. 

2. The Atomic Energy Act Comprehensively Regulates The Field Of 
Nuclear Safety, Including The Generation, Management, Treatment 
And Disposal Of Radioactive Materials. 

The Atomic Energy Act, 42 U.S.C. §§ 2011, et seq., established a comprehensive scheme 

for the regulation of radioactive materials. In particular, it established a comprehensive federal 

program for regulating "source material," "special nuclear material" and "byproduct material."30 

As observed by one commentor: "The AEA, not RCRA, was the nation's first 'cradle to grave' 

waste management system, predating RCRA by almost 30 years." A. Thompson and M. Goo, 

Mixed Waste: A Way to Solve the Quandary, 23 Envtl. Law Rptr. 10705 (1993). 

The AEA was enacted to facilitate the transition from a "federal government monopoly 

over the production and use of atomic materials to a regime in which private industry also would 

have a role in their production and use." Kerr-McGee v. Farley, 115 F.3d 1498, 1503 (lOth Cir. 

1997) ("Farley") (citing Pacific Gas & Electric Co. v. State Energy Resources Conservation & 

Development Commission, 461 U.S. 190, 206-07 (1983) ("PG&E'')). "Hazards arising from 

30 The definitions and regulatory regimes for these materials are explained in greater detail in Section II.A.4 herein. 
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atomic radiation were made a particularly federal concern, as to which the states had no authority 

to regulate." /d. (quoting PG&E, 461 U.S. at 209-10). 

Congress limited the states' role in regulating atomic energy and "granted a federal 

agency, the Atomic Energy Commission (later the Nuclear Regulatory Commission), 'exclusive 

jurisdiction to license the transfer, delivery; receipt, acquisition, possession, and use of nuclear 

materials."' Farley, 115 F.3d at 1503 (quoting PG&E, 461 U.S ... at 207). The AEA defines the 

Nuclear Regulatory Commission's ("NRC's") regulatory function as regulating the activities of 

defined "persons." 42 U.S.C. §§ 2131-34. Because the AEA definition of"person" expressly 

excludes the Atomic Energy Commission and its successors (such as DOE), 42 U.S.C. § 2014(s), 

DOE, which is responsible for the promotion of and development of atomic energy, is not 

subject to regulation by NRC under the AEA. However, by regulation, DOE must follow the 

"radiation standards established under the regulations implementing the AEA." 10 C.F.R. § 20, 

App. B, C.31 

The relative autonomy granted to DOE under the AEA is due to the different tasks 

assigned to NRC and DOE. In general, NRC regulates nuclear materials and licenses nuclear 

power plants, a process which, although complicated, does not vary greatly amongst the different 

facilities.32 "With certain limited exceptions, DOE, as agent of the United States, is the 

exclusive owner of all nuclear production facilities." Goodyear Tarmac Corp. v. Miller, 486 

U.S. 174, 181 n.2 (1988). DOE, which does not have licensing power, regulates its own AEA 

materials and activities. DOE activities are diverse, complex and unique. See, e.g., 42 U.S.C. 

§ 7133.4 (DOE functions include energy research and development functions, fuel cycle for 

31 These standards were made applicable to all federal agencies through 1978 Executive Order 12088, "Federal 
Compliance With Pollution Control Standards," 10 C.F.R. § 20, App. B, C, which provides: 

The head of each Executive agency is responsible for compliance with applicable pollution control 
standards, including those established pursuant to, but not limited to, the following: 

* * * 
(g) Radiation guidance pursuant to Section 274(h) of the Atomic Energy Act of 1954, as amended 
(42 U.S.C. 202l(h)) ... 

Executive Order 12088, § 1-102. 
32 Under the AEA, a license is required for the manufacture, production, transfer, receipt, delivery, acquisition, 
possession or title to, importation, exportation, ownership, possession, use or receipt of title to radioactive materials. 
See 42 U.S.C. §§ 2073-78 (Ch. V- Special Nuclear Materials); §§ 2091-99 (Ch. VI~ Source Materials) & §§ 2111-
14 (Ch. VIT- Byproduct Materials). 
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nuclear energy resources, the establishment of control over all existing nuclear waste in the 

government's possession or control and the establishment of programs for the treatment, 

management, storage and disposal of nuclear wastes). Given their different missions, NRC and 

DOE have independent AEA authority, and NRC cannot regulate DOE activities, except as 

specifically authorized by Congress. 

Congress granted NRC and DOE exclusive authority for "establishing by rule, regulation, 

or order, such standards and instructions to govern the possession and use of special nuclear 

material, source material, and byproduct material." 42 U.S.C. § 2201(b), (i)(3). Additionally, 

Congre~s mandated that DOE prescribe those regulations it deems necess~ to govern any 

activity, at its facilities authorized pursuant to the AEA for the protection of health and the 

minimization of danger to life or property. 42 U.s'.C. § 220l(i) (DOE has authority_ to adopt 

regulations it deems necessary ''to govern any activity authorized pursuant to this chapter, 

including standards and restrictions governing the design, location, and operation of facilities 

used in the conduct of such activity, in order to protect health and to minimize danger to life or 

property"). Following Congress' broad mandate, DOE has promulgated regulations and orders 

("nuclear safety requirements") for the nuclear safety at its facilities. See, e.g., 61 Fed. Reg. 

4209 (Feb. 5. 1996) (DOE interpreting nuclear safety regulatory provisions). 33 

In 1959, Congress amended the AEA to allow NRC (but not DOE) to transfer to the 

states some responsibility over byproduct, special nuclear and source materials. 42 U.S.C. 

§ 2010(b).34 However, NRC maintained exclusive jurisdiction to regulate "the construction and 

33 Although a court may review DOE actions, DOE's interpretation of the AEA and its regulatory decisions are 
entitled to deference and a presumption of regularity. Kansas v. United States, 995 F.2d 1505, 1509 (lOth Cir. 1993) 
(citing Chevron, Inc. v. Natural Resources Defense Council, 467 U.S. 837, 844 (1984)). DOE's exercise of its 
regulatory power under the AEA and the resulting preemption of state law cannot be limited "when there is no 
contrary indication in the statute if the agency reasonably exercised its authority given to it by Congress." !d. 
34 Under the AEA, 42 U.S.C. § 2021, NRC may enter into agreements with any state providing for the 
discontinuance of regulatory authority of the commission under subchapters V, VI, and VII of the AEA with respect 
to byproduct, source and special nuclear material in quantities not sufficient to form critical mass. The AEA permits 
NRC to make agreements with the governors of states to tum over regulatory authority for AEA materials to the 
State if certain conditions are met. These "Agreement" States usually regulate all sources of radiation in the State, 
except reactors and large quantities of special nuclear material. Even with the Agreements, NRC retains jurisdiction 
over federal agencies, see 10 C.F .R. § 150, and over the construction and operation of any "production or utilization 
facilities," exports or imports, disposal at sea and the "disposal of such other byproducts, source, or special nuclear 
material as the commission determines ... should, because of the hazards ... thereof, not be so disposed of without 
a license by the commission" 42 U.S.C. ~ 202l{c). Although New Mexico entered into such an agreement with 
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operation of any production or utilization facility." 42 U.S.C. § 2021(c)(1). Thus, the states' 

power to regulate comes from NRC, not DOE. Neither NRC nor the states can regulate AEA 

activities at DOE facilities. That limitation was acknowledged by the New Mexico Legislature 

in the Radiation Protection Act. NMSA 1978, § 74-3.10.B (1977) (the Act "does not apply to 

any material or equipment owned by the United States and being used, stored or transported by 

or for the United States or any department, agency or instrumentality thereof, except to the extent 

required or permitted by the authority in: control of such materials or equipment"). 

In 1957 (two years earlier), Congress amended the AEA, through the Price Anderson Act, 

to "create specific protections from tort liability for the nuclear industry." Farley, 115 F.3d at 

1503. "The original two-fold purpose of the Act was: (1) To encourage growth and 

development of the ·nuclear industry through the increased participation of private industry; and 

(2) to protect the public by assuring that funds were available to compensate for damages and 

injuries sustained in the event of a nuclear incident." 62 Fed. Reg. 68272, 68273 n.4 (Dec. 31, 

1997) (citing to S. Rep. No. 296, 86th Cong., 1st Sess. (1957)). This first purpose was plainly 

for the NRC I commercial side of the AEA. The funding purpose was directed at both NRC and 

DOE activities. For most DOE activities, the system of financial protection is through 

indemnification by DOE for legal liability for a nuclear incident arising from activities under a 

DOE contract. 

The Price Anderson Act has been amended several times to "refin[ e] the relationship 

between federal and state roles regarding nuclear torts, and the protections to be afforded private 

industry and the general public." !d. at 68273. In 1988, the Price Anderson Amendment Act 

("P AAA") "grant[ ed) U.S. District Courts original jurisdiction over all 'public liability actions'." 

Kerr-McGee Corp. v. Farley, 88 F. Supp. 2d 1219, 1224 (D. N.M. 2000). The PAAA also 

provided that DOE may subject its contractors to civil and criminal penalties for violations of 

DOE nuclear safety requirements. 

In short, the AEA comprises a comprehensive regulatory system for nuclear safety which 

includes "cradle to grave" regulation of the radioactive materials and activities that it 

NRC in 1974, http://www.hsrd.ornl.gov/nrc/rulemaking.htm, the agreement cannot be used by NMED to regulate 
AEAIDOE related materials, because NRC does not regulate DOE activities. 
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encompasses. Following congressional mandate, DOE, under its AEA authority, manages the 

human health and environmental safety hazards throughout their life cycle by promulgating and 

enforcing nuclear safety requirements. See, e.g., 10 C.F.R. §§ 820, 830 & 835. DOE has a 

unique role in overseeing the management of these materials at DOE facilities, and neither NRC 

nor the states has been granted any regulatory authority over them. 

3. The HW A, Like RCRA (On Which It Is Based), Must Yield To The 
AEA In The Regulation Of Radioactive Materials And Nuclear 
Activities . 

. RCRA is a comprehensive environmental statute designed to ensure that solid and 

hazardous wastes are not disposed of in manners harmful to the public health or the environment. 

42 U.S.C. § 6902(a). RCRA regulates the generation, handling, treatment, storage, 

transportation and disposal of solid and hazardous wastes. 42 U.S. C. §§ 6922-25. Facilities that 

treat, store or dispose of hazardous waste must have a RCRA permit. 42 U.S.C. § 6925(a). Solid 

waste includes "any garbage, refuse . . . and other discarded material, ... · resulting from 

industrial, commercial, mining, and agricultural operations, and from community activities." 42 

U.S.C. § 6903(27). Hazardous waste is a subset of solid waste. 42 U.S.C. § 6903(5). 

RCRA specifically excludes from its definition of solid waste any "source, special 

nuclear or byproduct material as defined by the Atomic Energy Act of 1954." 42 U.S.C. 

§ 6903(5). Additionally, as to any "activity or substance" subject to the AEA. RCRA must yield 

to any inconsistent requirements of the AEA, if the application of both statutes would result in a 

conflict 42 U.S.C. § 6905(a). For example, RCRA/HWA does not apply to AEA activities such 

as the Price Anderson Nuclear Safety Program. 

States may take primary responsibility for RCRA implementation by installing a USEPA

approved hazardous waste management program. 42 U.S.C. § 6926(b ). RCRA gives interim 

status to hazardous waste treatment, storage and disposal facilities that were in existence before 

the effective date of RCRA, November 19, 1980, "or the effective date of a statutory or 

regulatory change that first subjects the facility to RCRA's permit requirements, provided that 

the facility has met certain other requirements." New Mexico v. Watkins, 969 F.2d 1122, 1130 

(D.C. Cir. 1992) (discussing 42 U.S.C. § 6925(e)). 
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The HW A contains provisions that mirror verbatim both of the AEA limitations found in 

RCRA. The HW A excludes "source, special nuclear and byproduct material as defined by the 

federal Atomic Energy Act of 1954, as amended" from the definition of "solid waste." NMSA 

1978, § 74-4-3.0 (2001 ). The HWA also provides that it shall not apply to "any activity or 

substance" which is "subject to" the AEA. NMSA 1978, § 74-4-3.1 (1981). 

4. The Endangerment Determination And Draft Order Are Beyond 
NMED's Power Under The HW A Because They Are Based On Or 
Purport To Regulate Source, Special Nuclear And Byproduct 
Materials. 

DOE has extensive authority to regulate "source material," "special nuclear material" and 

"byproduct material" as defined in the AEA.35 Under this extensive authority: 

[DOE] is authorized to ... establish by rule, regulation, or order, such standards 
and instructions to govern the possession and use of special nuclear material, 
source material, and byproduct material as [DOE] may deem necessary or 
desirable to promote the common defense or security or to protect health or to 
minimize danger to life or property .... 

42 U.S.C. § 2201(b). Accordingly, DOE has "developed and implemented an extensive 

regulatory regime for managing radioactive materials and limiting the release of radioactivity. " 

United States v. Kentucky, 252 F.3d 816, 821 (61
h Cir. 2001). 

It is undisputed that source, special nuclear and byproduct materials, as defined in the 

AEA, do not qualify as "solid wastes" that can be regulated either by RCRA or the HW A. In 

35 The AEA defines "source material" as: 

( 1) uranium, thorium, or any other material which is determined by the Commission pursuant to 
the provisions of section 2091 of this title to be source material; or (2) ores containing one or more 
of the foregoing materials, in such concentration as the Commission may by regulation determine 
from time to time. 42 U.S.C. § 2014(z). 

The AEA defines "special nuclear material" as: 

(1) plutonium, uranium enriched in the isotope 233 or in the isotope 235, and any other material 
which the Commission, pursuant to the provisions of section 2071 of this title, determines to be 
special nuclear material, but does not include source material; or (2) any material artificially 
enriched by any of the foregoing, but does not include source material. 42 U.S.C. § 2014(aa). 

The ABA defines "byproduct material" as: 
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(1) any radioactive material (except special nuclear material) yielded in or made radioactive by 
exposure to the radiation incident to the process of producing or utilizing special nuclear material, 
and (2) the tailings or wastes produced by the extraction or concentration of uranium or thorium 
from any ore processed primarily for its source material content. 42 U.S.C. § 2014(e). 
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both statutes, the definition of "solid waste" specifically excludes "source, special nuclear, or 

byproduct material as defined by the Atomic Energy Act, as amended." 42 U.S.C. § 6903(27); 

NMSA 1978, § 74-4-3.1. USEPA regulations issued to implement RCRA, like EIB regulations 

issued to implement the HW A, repeat this exclusion from coverage for source, special nuclear 

and byproduct material. 40 C.F.R. § 261.4( ~)( 4 ); 20.4.1.200 NMAC (incorporating by reference 

USEPA regulations at 40 C.F:R. § 261). In addition, the HWA cannot regulate any "activity or 

substances" subject to the AEA if a conflict arises between the two statutes. NMSA 1978, § 74-

4-3.1 (1981). 

Hazardous waste, as defined by both RCRA and the HW A, is a subset of solid waste. 

Thus, RCRA defines "hazardous waste" as "solid waste, or [a] combination of solid wastes" that 

for specified reasons creates public health or environmental dangers. 42 U.S.C. § 6903(5). 

Although the HW A has a somewhat different set of criteria for determining if a waste is 

hazardous, it also limits the universe of potential hazardous wastes to "any solid waste or. any 

combination of solid wastes." NMSA 1978, § 74-4-3.K. 

Most importantly, the HW A provides that only solid waste or hazardous waste, under 

certain specified conditions, can be the basis of an imminent and substantial endangerment 

determination under the Act. NMSA 1978, § 74-4-13. Since source, special nuclear and 

byproduct materials do not qualify as solid or hazardous wastes under the HW A, NMED has no 

authority to declare an endangerment based on their alleged presence or dangers, or to include 

any investigation, monitoring or corrective action provisions in the final version of the Draft 

Order that purport to regulate these radioactive materials in any respect. 

It is beyond dispute that pure source, special nuclear and byproduct material are outside 

the scope of NMED's regulatory authority in all circumstances. Unlike "mixed waste" (where, 

as discussed in section 5, NMED has very limited authority to regulate hazardous waste 

components mixed with radionuclides), NMED cannot regulate source, special nuclear or 

byproduct materials, or any DOE activities under the AEA, under any circumstances, even if 

there is no conflict or inconsistency between NMED's regulation and the AEA's requirements. 

The case law unequivocally supports DOE's exclusive authority to regulate these three 

categories of materials and all nuclear safety health and environmental issues. The U.S. 
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Supreme Court has held: "[T]he federal government has occupied the entire field of nuclear 

safety concerns, except the limited powers expressly ceded to the states." Pacific Gas & Electric 

Co. v. State Energy Resources Conservation & Development Commission, 461 U.S. 190, 212 

(1983). In finding that the State of Minnesota lacked the power to regulate radioactive waste 

discharges from nuclear plants, the Eighth Circuit observed that the Atomic Energy Commission 

(now DOE and NRC) possesses "sole authority to regulate radiation hazards associated with 

byproduct, source, and special nuclear materials and with production and ut.ilization facilities." 

Northern States Power Co. v. Minnesota, 447 F.2d 1143, 1149 (1971), aff'd without opinion, 405 

U.S. 1035 (1972) ("Northern Power"). 

The most recent case addressing these issues is the Sixth Circuit's decision in United 

States v. Kentucky, 252 F.3d 816 (61
h Cir. 2001), in which the court adjudicated Kentucky's 

attempts to impose conditions in permits relating to disposal of radioactive waste at a DOE 

operated landfill. Although the holding specifically addressed mixed waste (and will be 

discussed further in section 5 herein), the court also directly addressed the possibility of state 

regulation of source, special nuclear and byproduct materials. The court observed that "[t]he 

AEA grants DOE and the Nuclear Regulatory Commission exclusive responsibility for 

regulating source, special nuclear and byproduct material" and that this field preemption 

prohibits "any state attempt to regulate materials covered by the Act for safety purposes." Id. at 

821, 823. Accordingly, since the purported state regulation of the non-AEA portions of the 

mixed waste would limit the amount of radionuclides in the landfill until certain conditions were 

fulfilled based on Kentucky's health and safety concerns, the permit conditions were found to be 

preempted by the AEA. Id. at 823. 

In the "Conclusions of Law" section of the Draft, NMED asserts that it can require the 

Laboratory to monitor and report on radionuclide contaminants, including those that constitute 

source, special nuclear and byproduct materials under the AEA. (Draft Order, at 12.) However, 

in so arguing, NMED has made a fundamental analytical error. Since the AEA "occupies the 

field" under preemption principles for the regulation of source, special nuclear and byproduct 

material, NMED has no such authority (as the PG&E, Northern Power and Kentucky cases 

discussed above demonstrate). NMED's reliance on United States v. New Mexico, 32 F.3d 494 

(lOth Cir. 1994) is misplaced because preemption was not adjudicated in that decision. See 
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Kentucky, 252 F.3d at 824. Accordingly, NMED has no legal authority whatsoever to regulate 

nuclear safety, including radionuclides that are source, special nuclear and byproduct materials. 

Federal field preemption over nuclear safety under the AEA is unaffected by the narrow 

regulatory authority over radionuclides provided in other federal statutes, such as the 

Comprehensive Environmental Response, Compensation and Liability Act ("CERCLA"), 42 

U.S.C. §§ 9601 et seq., as amended by the Superfund Amendments and Reauthorization Act of 

1986 ("SARA"), the Safe Drinking Water Act ("SDWA''), 42 U.S.C. §§ 300f- 300j, and the 

Clean Air Act ("CAA"), 42 U.S.C. § 7412, et seq. For example, CERCLA grants USEPA 

limited authority to remediate federal facilities, including the Laboratory. However, under 

CERCLA Section 120, USEPA reaches agreements with federal agencies rather than bringing 

CERCLA enforcement actions against them. 42 U.S.C. §§ 9620(e)(2), 962l(a)(l).36 CERCLA's 

regulation of "hazardous substances," including hazardous air pollutants listed under the CAA, 

42 U.S.C. § 7412, such as radionuclides, does not impact federal field preemption. States do not 

have any authority to regulate radioactive materials through CERCLA: The USEP A administers 

CERCLA, which does not provide for state implementation ofthe program. 

Additionally, SDW A, which has a limited scope and narrow regulatory authority over 

radionuclides, is a federally structured and defined regime. It is designed to assure the safety of 

public water and employs federally established national drinking water regulations. See, e.g., 42 

U.S.C. § 300f(l); 300g(l). IfSDWA federal regulatory requirements are not met, USEPA issues 

an administrative order or informs the enforcement state, providing it with advice and technical 

assistance. 42 U.S.C. § 300g(3). The state must be in compliance with the USEPA under 

SDWA. These limited congressional incursions into the field of AEA nuclear safety do not alter 

DOE's occupation of the field. 

The Supreme Court's holding in PG&E, decided at least a decade after these limited 

congressional incursions, firmly and unequivocally established field preemption of nuclear 

safety. "The federal government has occupied the entire field of nuclear safety concerns, except 

the limited powers expressly ceded to the states [through the agreements between NRC and the 

36 Tills policy is supported by the United States Department of Justice ("DOJ") ''unitary executive theory" under 
which judicial resolution of an intrabranch dispute is not appropriate because it does not satisfy the Article m case 
or controversy requirement. 
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states]." PG&E, 461 U.S. at 212. More recently, the Sixth Circuit in Kentucky, 252 F.3d at 824, 

held that Kentucky's state permit conditions on a DOE landfill intruded on the field of AEA 

nuclear safety and were preempted. As the cases demonstrate, limited incursions through other 

federal statutes have not impacted AEA's field preemption of nuclear safety. 

In addition, under the doctrine of soVereign immunity, DOE facilities are immune from 

state regulation with respect to source, byproduct or special nuclear materials. The doctrine of 

sovereign immunity provides that "the federal government is immune from state regulation 

except to the extent waived."37 Kentucky, 252 F.3d at 825. Waivers of sovereign immunity must 

be unequivocal and are construed in favor of the United States. !d. The AEA does not waive 

federal sovereign immunity from state regulation of these materials at DOE facilities; nor do any 

other federal statutes. ld. NMED also cannot rely on United States v. New Mexico, 32 F.3d 494 

(101
h Cir. 1994), a sovereign immunity case, to argue for NMED regulation of AEA 

radionuclides. Unlike New Mexico, the Draft Order regulation contemplated here is a direct and 

pervasive regulation of the AEA radionuclides, not an incidental monitoring of radionuclides in 

the process of addressing only hazardous waste. Therefore, NMED is exceeding the sovereign 

immunity waiver in RCRA by its Draft Order. 

The Laboratory has repeatedly reminded NMED that it has no power to regulate 

radioactive materials covered by the AEA. For example, Revision 8 of the Installation Work 

Plan for the Environmental Restoration Project (like its predecessors) states: "Certain issues of 

concern at the Laboratory are exempt from RCRA's definition of solid waste and are therefore 

not subject to the provisions of Module VIII, for example, source, by-product, and special 

nuclear materials (regulated under the Atomic Energy Act)." IWP, Revision 8, March 2000, at 

iii. (Laboratory Supp. AR, at 38.) Similarly, the Solid Waste Management Units Report in 1990 

provides: "One such waste type [exempt from regulation under RCRAIHSW A] is radioactive 

waste consisting of source, special nuclear, or by-product material which is subject to Atomic 

Energy Act requirements and exempt from the definition of solid waste under RCRA." SWMU 

Report, November 1990, at 5 (Laboratory Supp. AR, at 12). 

37 The sovereign inununity dQctrine applies to DOE facilities that. are managed by other contractors. Goodyear 
Tarmac Corp., 486 U.S. at 180. 
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The Laboratory, as directed by DOE orders promulgated under its AEA authority, has 

implemented a technically comprehensive environmental restoration program that covers all 

potentially contaminated sites, including sites that are not regulated by RCRA or the HW A. 

Accordingly, the Laboratory sometimes voluntarily provides reports to NMED that contain 

analyses of radioactive constituents or transmits information on sites that are not covered by 

RCRA or the HW A. However, these voluntary actions do not confer on NMED any authority 

that the New Mexico Legislature denied it in the HW A (which excludes AEA materials from the 

HWA's definition of solid waste). By attempting to regulate AEA materials in the Draft Order, 

NMED appears to have forgotten both the voluntary nature of DOE submittals and the important 

statutory limitations on its own authority. 

In sum, the relevant statutes (AEA, RCRA and the HW A), regulations and case law 

unequivocally provide that DOE has sole regulatory authority over source, special nuclear and 

byproduct materials and any attempt by NMED to regulate them under the HW A is void. 

Instead, they are being comprehensively regulated by DOE under the AEA as part of its global 

system for nuclear safety management. 

5. NMED Cannot Assert RCRA Regulatory Authority Over Mixed 
Wastes In The Manner Asserted In The Draft Order. 

The term "mixed waste" is defined in RCRA (as added by the Federal Facility 

Compliance Act amendments) as "waste that contains both hazardous waste and source, special 

nuclear, or by-product material subject to the Atomic Energy Act of 1954." 42 U.S.C. 

§ 6903(41). 

a. NMED Has Only Very Limited Authority To Regulate The 
Non-AEA Portion Of Mixed Waste. 

In 1986, USEPA "published a notice on the extent to which state [RCRA] programs, to 

receive USEPA approval, must assert authority over waste contaminated with radiation." 

Watkins, 969 F.2d at 1128 (discussing USEPA notice "State Authorization to Regulate the 

Hazardous Components of Radioactive Mixed Wastes Under the RCRA," 51 Fed. Reg. 24,504 

(July 3, 1986)). Prior to this Notice, USEPA had not required state programs to regulate mixed 

wastes. /d. In the notice, USEPA acknowledged that "[w]hile source, special nuclear and 

byproduct material are clearly ~xempt from RCRA, the extent of the statute's applicability to 
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wastes containing both hazardous waste and source, special nuclear or byproduct material has 

been less evident." However, USEP A concluded that "wastes containing both hazardous waste 

and radioactive waste are subject to RCRA regulation." 51 Fed. Reg. 24,504. By not 

distinguishing between the two different classes of radioactive waste (high level and low level),38 

USEP A determined that RCRA waste regulation applies to the hazardous waste component of 

high- and low-level mixed waste. 

In 1987, DOE issued a Final Rule regarding mixed waste. 10 C.F.R. § 962.3 (May 1, 

1987). DOE stated: 

[DOE] believes that the definitional exclusion and the language of section 1 006(a) 
are correctly understood to provide for the regulation under RCRA of all 
hazardous waste, including waste that is also radioactive. RCRA does not apply 
to the radioactive component of such a waste, however, if it is source, special 
nuclear or byproduct material. Instead, the AEA applies to that radioactive 
component. Finally, if the application of both regulatory r:eg1mes proves 
conflicting in specific instances, RCRA yields to the AEA. 

52 Fed. Reg. 15937, 15940 (May 1, 1987). 

DOE's Final Rule established that "only the actual radionuclides in DOE waste streams 

will be considered byproduct material. The nonradioactive components of those waste streams, 

under the final rule, will be subject to regulation under RCRA to the extent that they contain 

hazardous components."39 ld. DOE noted that "[n]o court has addressed the specific question 

whether the entirety of a nuclear waste, or only its radioactive component, is byproduct 

material." ld. 40 DOE emphasized that adoption of this Final Rule should "present no 

38 High-level waste is regulated exclusively by the federal government. 
39 10 C.F.R. Ch. 3, § 962, defines "byproduct material" as: 

For purposes of detennining the applicability of the Resource Conservation Recovery Act to any 
radioactive waste substance owned or produced by DOE pursuant to the exercise of a atomic 
energy resource, development, testing and production responsibilities under the AEA, the words 
any radioactive material, as used in paragraph a of this section, refer only to the radionuclides 
dispersed or suspended in the waste substance. The non-radioactive hazardous component of the 
waste substance will be subject to regulation under the Resource Conservation and Recovery Act. 

40 DOE also relied on Train v. Colorado Public Interest Research Group, 426 U.S. 1 (1976), to support the idea of 
concurrent regulation by different authorities: "The practical effect of the court's decision was a regime of 
concurrent regulation by different authorities of effluent streams containing both radioactive and non-radioactive 
components. It is logical to infer that Congress, in selecting the AEA terms emphasized in Train, anticipate a 
similar result under RCRA: that RCRA 's exclusion of byproduct material must have been intended to exclude in 
their entirety some waste streams from regulation under RCRA." 52 Fed. Reg. 15937. 
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impediment to the maintenance of protection from radiological hazards as well as DOE's 

accomplishment of its other statutory responsibilities under the AEA." !d. 

Commentators have suggested that USEP A and DOE concurrent jurisdiction over mixed 

waste, and the accompanying physical separation of radioactive and nonradioactive waste, is 

difficult and inefficient. A. Thompson & M: Goo, Mixed Waste: A Way to Solve the Quandary, 

23 Envtl. Law Rptr. 10705, *6 (1993) ("Although it is logically possible to distinguish between 

hazardous and radioactive components of a waste, in practice, each component is often one and 

the same."). DOE also acknowledged this inefficiency: "Virtually all radioactive waste 

substances are contained, dissolved or suspended in a non-radioactive medium from which 

physical separation is impracticable." 52 Fed. Reg. 15937, 15940 (May 1, 1987). 

The case law reflects an acceptance of the concurrent regulation of mixed waste so long 

as the state does not attempt to regulate the radionuclides and/or the regulation does not conflict 

with AEA regulation. See, e.g., Kentucky, 252 F.3d at 822-25 (RCRA solid waste permits with 

disposal limits on amount of radioactive materials that DOE could place in a landfill constituted 

attempted regulation of DOE materials); Sierra Club v. U.S. Dep 't of Energy, 734 F. Supp. 946, 

949 (D. Colo. 1990) (plutonium mixed with other waste materials (dry combustible waste, paper 

towels, aqueous waste, laboratory waste, oil, rages, trash and spent solvents) is mixed waste not 

within the recycling exemption to RCRA permitting requirements because reclamation never 

occurred). 

One prominent case held that state agency action exceeded RCRA jurisdiction and 

infringed on exclusive AEA jurisdiction because of the inseparable nature of mixed waste. In 

Brown v. Kerr-McGee Chemical Corp., 767 F.2d 1234, 1240-43 (7th Cir. 1985) ("Brown"), the 

Seventh Circuit applied concurrent jurisdiction to the mixed waste, ultimately finding that the 

state law was preempted because the radiation and non-radiation hazards were inseparable. 

Specifically, it held that a public agency's attempt to have mixed waste in soil removed from the 

site was in conflict with, and was preempted by, AEA authority over the disposal of radioactive 

materials. This holding, as explained below, is directly applicable to NMED's actions here. 

7/31102 61~ 



b. NMED's Attempted Regulation Of The Radionuclides In 
Mixed Waste By The Draft Order Is Preempted By The AEA. 

In the source, special nuclear and byproduct material section of this comment (section 4 

above), we described the extensive investigative, monitoring and corrective action tasks relating 

to radionuclides that the Draft Order purports to impose on the Laboratory. Although many of 

these radionuclides are in a pure form, others are mixed with solid or hazardous waste 

constituents.41 For the reasons described in this section, the AEA preempts NMED's attempt to 

regulate these mixed waste materials. We will first review the general preemption principles that 

govern this interaction of the AEA and RCRA and will then analyze their applicability to the 

current situation. 

The Constitution's Supremacy Clause provides that United States laws and treaties "shall 

be the supreme law of the land." U.S. Const., Art. VI, cl. 2. Congress may preempt state law 

as long as it is within its constitutionally mandated powers. There are two main categories of 

preemption: express and implied. Under express preemption, Congress explicitly defines the 

extent to which its enactments preempt state law. English v. General Electric Co., 496 U.S. 72, 

78-80 (1990) ("English"). There are two types of implied preemption: field and conflict. Field 

preemption occurs when a state law attempts to regulate conduct in a field that Congress 

intended the federal law to exclusively occupy. !d. Conflict preemption exists when it is 

impossible to comply with both state and federal requirements or where state law stands as an 

obstacle to the accomplishment and execution of the full purpose and objectives of Congress. !d. 

See also Lorillard Tobacco Co. v. Reilly, 533 U.S. 525, 541 (2001) ("State action may be 

foreclosed by express language in a congressional enactment, see, e.g., Cipollone v. Liggett 

Group, Inc., 505 U.S. 504, 517 ( 1992), by implication from the depth and breadth of a 

congressional scheme that occupies the legislative field, see, e.g., Fidelity Fed. Sav. & Loan 

Ass 'n v. de /a Cuesta, 458 U.S. 141, 153 (1982) ("de /a Cuesta"), or by implication because of a 

conflict with a congressional enactment, see, e.g., Geier v. Am. Honda Motor Co., 529 U.S. 861, 

869-74 (2000)."). 

41 It is important to note that AEA-regulated radionuclides that are present in soil or water in the environment do not 
constitute "mixed waste'; simply because they are contained in these media. Rather, mixed waste is a RCRA term of 
art, as explained above. 
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Preemption categories provide an analytical framework and are not "rigidly distinct." 

English, 496 U.S. at 79 n.5. For example, field preemption "may be understood as a species of 

conflict pre-emption: A state law that falls within a pre-empted field conflicts with Congress' 

intent (either express or plainly implied) to exclude state regulations." ld. "[H]owever, under 

field preemption the state regulation is preempted whether or not it actually conflicts with the 

federal scheme." Industrial Truck Ass 'n, Inc. v. Henry, 125 F.3d 1305, 1309 (9th Cir. 1997) 

("Industrial Truck") (citing Rice v. Santa Fe Elevator Corp., 331 U.S. 218, 230-32 (1947)). 

Therefore, under field preemption, the state cannot regulate within the preempted field. 

-Federal regulations have the same preemptive effect as federal statutes. de Ia Cuesta, 458 

U.S. at 153-54. "[I]n all cases, Congressional intent to preempt state law must be clear and 

manifest." Industrial Truck, 125 F.3d at 1309. "Congress' intention may be clear from the 

pervasiveness of the federal scheme, the need for uniformity, or the danger of conflict between 

the enforcement of state laws and the administration of federal programs." Novak & Rotunda, 

Constitutional Law, § 9.4 (citations omitted). 

Generally, preemption cases involve "federal law step[ping] in to preempt an area 

traditionally reserved to state regulation." Illinois v. Kerr-McGee, 677 F.2d 571, 579 n.l6 (7th 

Cir. 1982) ("Illinois"). Thus, preemption analysis begins "with the presumption that an act is 

valid if done in the exercise of a state's legitimate powers." !d.· at 578. This presumption is 

"particularly true when a state acts to promote public health and safety." !d. However, the 

"regulation of atomic energy and its hazards ... began as the exclusive province of the federal 

government. Only gradually have the states been allowed to play a part." !d. 

The Draft Order contains three general sets of mandates to the Laboratory relating to 

radionuclides, whether or not contained in mixed waste. First, NMED demands that the 

Laboratory conduct a comprehensive investigation of radionuclides, some of which are mixed 

with hazardous waste, in surface water, sediment and groundwater in nineteen canyons spread 

out over an area of 43 square miles and in other Laboratory locations. Second, it purports to 

impose a stringent and comprehensive set of monitoring and reporting obligations focusing on 

radionuclides. Third, it attempts to immediately impose corrective action (including soil removal 

and other remedies) on certain areas contaminated with radionuclides and contempJ~tes the 
~.~ . 

7/31/02 

i ·;r',j 
63 



formulation and implementation of corrective actions for radionuclides based on the results of 

the investigation. 

NMED's regulation of radionuclides in these three areas is preempted by the AEA. 

Although the current state of the law (described above) allows NMED limited authority to 

regulate the non-radioactive components of mixed waste, NMED has no authority to regulate the 

AEA radioactive port~Qn of such waste or to regulate the hazardous waste portion in a way that 

would conflict with the AEA regulation. Any attempt by NMED to regulate nuclear safety at 

DOE facilities would be preempted because DOE occupies the field of nuclear safety. 

First, NMED's effort to impose on the Laboratory a mammoth, multi-media radionuclide 

investigation is not by any measure an effort to regulate the non-AEA portion of mixed waste. 

Rather, by its very nature, it is a direct attempt to compel the Laboratory to conduct an 

investigation focused on radionuclides, including those which cc>mprise the AEA portion of 

mixed waste. As NMED is well aware, certain radionuclides (such as plutonium-239, 240 and 

cesium-137 for Los Alamos Canyon) are the most significant contaminants of environmental 

concern in most of the canyon areas. This is exactly why the Laboratory, in conformance with 

AEA requirements, has been investigating these radionuclides under its own comprehensive 

Environmental Restoration Project under the AEA. However, NMED has no HW A authority to 

force the Laboratory to undertake or direct this investigatory radionuclide program. 

Second, NMED's sampling and monitoring program directed to radionuclides is not 

justifiable as regulating the hazardous waste portion of mixed·wastes. To the extent that non

AEA materials qualify as solid waste (for example, if they were not discharged through 

Laboratory outfalls), NMED may have the authority (if properly exercised) to order sampling 

and monitoring of these non-AEA materials in the environment. However, this limited authority 

does not provide NMED any power to order sampling and monitoring of AEA radionuclides. 

Finally, through the Draft Order, NMED directs a set of corrective action requirements 

for radionuclides, including the potential removal of soil containing radionuclides, some of 

which is mixed with other contaminants, including hazardous waste. NMED will undoubtedly 

argue that it is simply regulating the non-AEA component of the mixed waste, and that the 

corrective action is only incidentally related to the AEA waste because it is inextricably mixed 
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with the hazardous waste. However, in making this argument, NMED would be making a major 

legal error. As explained above, the AEA (which governs the radionuclides) and DOE (which 

occupies the field of nuclear safety at its facilities) will preempt RCRA when there is a conflict 

between the two, and a conflict occurs either when it is impossible to comply with the different 

requirements of the two statutes or where state law stands as an obstacle to the accomplishment 

and execution of the full purposes and objectives of Congress. English, 496 U.S. at 78-80. As 

set forth in RCRA, RCRA must yield to the AEA whenever any such confiict arises. 

The range of corrective actions contemplated by NMED in the Draft Order conflict with 

the AEA, which gives DOE "exclusive authority over the disposal of radioactive materials." 

Brown~-.767 F.2d at 1240. As in the Brown case, the radioactive and non-radioactive portions of 

the mixed waste and other chemicals appear to be inseparable and inextricably mixed in the 

environment. As explained in the Brown case, any corrective action addressed to the non

radioactive portions would inevitably affect the radioactive portion: 

Furthermore, if federal law does not preempt plaintiffs' request for -an injunction 
[to remove the inextricably mixed AEA byproduct waste and hazardous waste], 
nothing prevents neighbors of other prospective sites from relying on state law to 
obtain injunctions preventing NRC consideration of those locations. Such state 
law remedies, though not attempts to regulate the radiation hazards of byproduct 
material, nonetheless interfere with the NRC's ability to choose the method of 
disposal that, in light of radiation, nonradiation, and economic considerations, is 
the most appropriate. We therefore hold that plaintiffs' request for an injunction 
ordering the Kerr-McGee wastes moved elsewhere is preempted because, if 
granted, the injunction would stand "as an obstacle to the accomplishment of the 
full purposes and objectives" of federal regulation of radiation hazards. 

Brown, 767 F.2d at 1242 (emphasis added). In this case, just as in Brown, any corrective action 

by NMED directed at mixed waste will stand as an obstacle to DOE's accomplishment of the full 

purposes and objectives of its AEA mandate to protect nuclear safety. Accordingly, NMED's 

purported corrective actions, which conflict with DOE's regulation of nuclear safety, are and will 

be preempted by the AEA. 
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6. NMED's Attempt In The Draft Order To Regulate The Laboratory's 
Naturally Occurring And Accelerator-Produced Material Is 
Preempted By DOE's Nuclear Safety Regime Under The AEA. 

In the sections below, the Laboratory will demonstrate that, pursuant to DOE's broad 

authority to regulate the safety of all AEA activities at its nuclear facilities, DOE has exclusive 

authority to regulate accelerator-produced materials at the Laboratory.42 NMED's attempted 

·~·-Jegulation of these materials at the Laboratory is preempted by the AEA both because NMED's 

regulations conflict with DOE nuclear safety requirements by thwarting congressional purposes 

and by making it impossible for DOE to comply with its nuclear safety requirements. 

a. Overview Of Naturally Occurring and Accelerator-Produced 
Radioactive Materials. 

Naturally occurring and accelerator-produced radioactive material ("NARM") is a broad 

category that includes accelerator-produced radioactive material and naturally occurring 

radioactive material ("NORM").43 "Accelerator-produced radioactive materials (the "A" in 

NARM) include wastes generated by accelerators used in subatomic particle physics research." 

Office of Environmental Management, DOE, Integrated Database Report- 1996, Ch. 7 (Dec. 

1997). DOE regulates the nuclear safety of its accelerator operations and any waste generated by 

them at the Laboratory.44 No aspect of accelerator safety has been waived so as to allow state 

regulation ofDOE accelerators. 

NORM refers to materials "whose radionuclide concentrations, availability, or proximity 

to man have been increased by or as a result of human practices." DOE M 435.1, Attach. 2, at 4. 

42 RCRA defmes "mixed waste" as hazardous waste and source, special nuclear or byproduct material subject to the 
AEA This definition does not explicitly include NARM. NMED cannot regulate the hazardous component of 
waste mixed with naturally occurring or accelerator-produced radioactive materials, because RCRA does not 
address such a mixture. Since naturally occurring or accelerator-produced radioactive materials should be treated 
the same as source, special nuclear and byproduct materials, when mixed with hazardous waste, RCRA!HW A 
regulation would be subject to the same constraints: NMED cannot regulate the radioactive portion of the mixed 
materials, nor can its regulations infringe on AEA regulation of the radioactive component of the mixed materials. 
43 "Compared to radioactive wastes associated with most research, industrial, and medical applications, NARM 
wastes have low radioactivity concentrations. NARM wastes with more than 2 nCilg of 226Ra or equivalent are 
commonly referred to as discrete NARM waste; below this threshold, the waste is referred to as diffuse NARM 
waste." Office of Environmental Management, DOE, Integrated Database Report - 1996, Ch. 7 (Dec. 1997). For 
purposes of these comments, NARM shall include naturally occurring and accelerator-produced radioactive 
materials, unless these materials otherwise qualify as source, special nuclear or byproduct materials. 
44 See, e.g., DOE Order 414.1A; DOE Order 420.2A; 10 C.F.R. § 835. 
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Laboratory Supp. AR, at 32, 58. Examples ofNORM include exploration and production wastes 

from the oil and natural gas industries. See, e.g., 20.3.14.J NMAC (definition of "naturally 

occurring radioactive material" in EIB's Radiation Protection Regulations). NORM does not 

include the natural radioactivity of rocks and soils or background radiation. DOE M 435.1, 

Attach. 2, at 4. 45 

The Laboratory has in the past and contiJ].ues to operate accelerators at three locations 

that generated or still produce radioactive isotopes by bombarding targets with charged particles. 

Previously, TA-l and TA-3 had Van de Graaff generators and a cyclotron (TA-3) that disposed 

of radioactive materials at outside locations at the Laboratory. It is important to note that the 

earlier , accelerators would have had comparatively low inputs of energy producing 

predominantly short-lived isotopes that no longer exist. _While some longer-lived isotopes may 

have been associated with these activities, they were typically very limited in quantity. 

Currently, TA-53 maintains accelerator activities at LANSCE that have resulted in disposal of 

some radioactive material at the Laboratory as low-level mixed waste. Higher energy inputs 

common to TA-53 accelerators would have likely generated more quantities of longer-lived 

isotopes. 

In contrast, several other locations operate machines that are also referred to as 

"accelerators" or x-ray generators, although they function much differently than those described 

above. Typically, these machines bombard targets with electrons to produce x-rays for 

radiographic evaluation of weapons component functions and systems behavior. Some of these 

"accelerators" are also used for experimental work such as fingerprinting proteins by inducing 

photon-generated electron scatter patterns unique to certain biosystems. Machines of this type 

are located at TA-8, TA-15, TA-18 and TA-46. Any small amounts ofvery short-lived isotopes 

that might be generated by these processes are commonly retained until they are no longer 

radioactive and are not disposed of outside. 

45 NMED's Draft Order does not directly addres_s NORM. However, its broad references to radioactive materials 
could unlawfully attempt to include NORM. 
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b. Following Congress' Broad Mandate, DOE Regulates The 
Human Health And Environmental Safety Of All AEA 
Activities At DOE Nuclear Facilities. 

Under the AEA, DOE has had, and continues to have, a unique and comprehensive 

regulatory role over nuclear safety requirements at all of its facilities, including the Laboratory. 46 

In addition to authorizing DOE to promulgate rules, orders and directives under the AEA 

''to govern the possession and use of special nuclear material, source material, and byproduct 

material," 42 U.S.C. § 2201(b), Congress mandated that DOE prescribe those regulations it 

deems necessary to govern any activity authorized pursuant to the AEA for the protection of 

health and the minimization of danger to life or property, 42 U.S.C. § 2201(i).47 The PAAA 

further underscored the congressional intent to give DOE regulatory control over nuclear safety 

at its facilities. 48 

Following Congress' broad mandate, DOE promulgated extensive nuclear safety 

requirements (regulations and orders) governing all radioactive materials generated at its 

facilities, including high-level waste, transuranic waste, low-level waste, accelerator-produced 

waste, naturally occurring radioactive material, the radioactive component of mixed waste, high

and low-level TSCA-regulated waste, and byproduct material. These nuclear safety standards 

apply to the Laboratory. DOE's commitment to managing the environment,49 health and safety 

46 The Department of Energy Organization Act, 42 U.S.C. § 7101, also grants DOE broad authority to achieve its 
nuclear safety goal. 
47 Yucca and WIPP, in which DOE applies commercial standards, are congressionally mandated exceptions to 
DOE's nuclear safety requirements. 
48 Congressional amendments allowing NRC to transfer to the states some responsibility over byproduct, special 
nuclear and source materials, 42 U.S.C. § 20JO(b), are not relevant to DOE's nuclear safety regulatory power at its 
facilities. Because NRC cannot regulate radioactive activities at DOE facilities, 42 U.S.C. §§ 2131-34, 2014, any 
agreement between NRC and the states could not confer to the states regulatory powers over byproduct, special 
nuclear and source materials at DOE facilities. The states have recognized this basic AEA regulatory concept. See, 
e.g., M. Crosland (DOE) & C. Milliken (National Association of Attorneys Generals), Announcement and Issuance 
of Guidance: Sharing of Radionuclide Information with States, 3 (Sept. 1998). Moreover, although DOE has 
shared information about radionuclides with the states in the past, such sharing "does not eliminate any legal 
arguments DOE may have against a State's attempt to impose mandatory requirements to provide radionuclide 
information in the absence of regulatory or legislative mandate to do so." /d. Accordingly, DOE's voluntary 
sharing of radionuclide information with a state does not enable the state to regulate radioactive materials at DOE 
facilities. 
49 See, e.g., 10 C.F.R. § 830.4 ("The requirements in this Part must be implemented in a manner that provides 
reasonable assurance of adequate protection of workers, the public and the environment from adverse consequences,. 
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risks posed by its nuclear activities underscores each DOE nuclear safety requirement. See, e.g., 

DOE "Statement ofRegulatory and Deregulatory Priorities," 66 Fed. Reg. 61160,61160 (Dec. 3, 

2001); 64 Fed. Reg. 63925,63925 (Nov. 22, 1999); 63 Fed. Reg. 61237,61237 (Nov. 9, 1998). 

i. Dose-Based System 

The core of DOE's extensive nuclear safety regulatory scheme is the dose-based system. 

The dose of radiation an in.Jividual or population receives determines the health risk from a 

radioactive substance or source, regardless of how that radioactivity was produced. This 

metho~ology underscores every aspect of nuclear safety management at DOE nuclear facilities. 

Under this system, DOE evaluates the particular level of radioactive exposure for all DOE 

radioactive materials. See, e.g., 10 C.F.R: § 835.2(b) (defining various aspects of radiation 

doses); 10 C.F.R. § 835.202 (occupational dose limits for general employees); 10 C.F.R. 

§ 835.207 (occupation~! dose limits for minors); 10 C.F.R. § 835.502 (physical controls and dose 

limits for high and very high radiation areas); 10 C.F.R. § 835 App. A (dose-based system for 

controlling radiation exposure to workers at DOE facilities); 10 C.F.R. § 840.4 (table of radiation 

dose limits for critical human organs); 40 C.F.R. § 61.91 (dose-based national emission 

standards for radionuclides other than radon from DOE facilities). 

DOE's use of the dose-based system is based, in part, on historical practices. When 

atomic energy activities started, dose was the only indicator that could be easily measured. At 

that time, there was no information on the risks or effects of atomic energy activities. Dose is a 

direct l'!leasurement of the energy that a person is exposed to, while risk is a calculated estimate 

of potential effect from the dose received. Risk numbers have changed over time as more 

information has become available about dose and risk. As a result, DOE employs the dose-based 

system because it is convenient, historic, consistent and has significantly less uncertainty 

associated with it than other measurements, such as calculating risk. 

ii. DOE Nuclear Safety Requirements 

DOE's nuclear safety requirements reflect its commitment to managing the 

environmental and human health risks posed by activities at its facilities. 

taking into account the work to be performed and the associated hazards."); 10 C.P.R. § 820 App. A(d) (discussing 
importance of enforcement of nuclear safety provisions "in order to protect human health and the environment"). 
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Through DOE Order 435.1, "Radioactive Waste Management," DOE "ensure[s] that all 

DOE radioactive waste is managed in a manner that is protective of worker and public health and 

safety, and the environment." DOE Order 435.1 's corresponding guidance manual, "Radioactive 

Waste Management Manual," DOE M 435.1, provides detailed radioactive waste management 

requirements which apply to DOE elements and contractors under DOE Order 435.1. 

For requirements and procedures purposes, DOE Order 435.1 's guida.J)~~-manual divides 

the radioactive waste into three main categories: high-level,50 transuranic51 and low-level waste. 

Low-level waste is "radioactive waste that is not high-level radioactive waste, spent nuclear fuel, 

transuranic waste, by-product material (as defined in section lle(2) of the [AEA]), or naturally 
. .. 

occurring radioactive material." DOE M 435.1, IV-l. DOE manages mixed low-level waste, 

TSCA-regulated waste, accelerator-produced waste, byproduct material and naturally occurring 

radioactive material as low-level waste. !d. 

DOE also has issued extensive nuclear safety requirements for accelerator facilities. See, 

e.g., DOE Order 420.2a. Laboratory Supp. AR, at 60. Accelerator safety requirements include 

safety assessments documentation (including analytical requirements), accelerator safety 

boundaries I envelopes, accelerator readiness reviews, training and qualification, written 

procedure requirements, internal safety review system and a shielding policy for ionizing and 
I 

non-ionizing radiation. 52 DOE regulations on occupational radiation protection, 10 C.F.R. § 835, 

also apply to accelerator facilities. Accelerator wastes are subject to 10 C.F.R. § 835 within the 

accelerator facility and to DOE nuclear safety management regulations outside of the accelerator 

50 High-level waste results "from the processing of spent nuclear fuel, including liquid waste produced directly in 
reprocessing and any solid material derived from such liquid waste that contains fission products in sufficient 
concentrations; and other highly radioactive material that is determined, consistent with existing law to require 
permanent isolation." DOE M 435-1, Attach. 2, at 3. Mixed high-level waste and TSCA-Regulated Waste are 
managed as high-level waste. 
51 "Transuranic waste is a radioactive waste containing more than 100 nanocuries (3700) becquerels of alpha
emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years, except for: (1) high-level 
radioactive waste; (2) waste that the Secretary of Energy has determined, with the concurrence of the Administrator 
of the Environmental Protection Agency, does not need the degree of isolation required by the 40 C.F .R- Part 191 
disposal regulations; or (3) waste that the Nuclear Regulatory Conunission has approved for disposal on a case-by
case basis in accordance with 10 C.F.R. Part 61." DOE M 435-1. 
52 DOE has also issued Orders establishing facility safety requirements for nuclear safety design, among other 
things. DOE Order 420.1.a ("Facility Safety") Laboratory Supp. AR, at 93 . 
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facility. Accelerators are also subject to various DOE waste management orders as well as DOE 

Order 414.1A, "Quality Assurance." Laboratory Supp. AR, at 35. 

Additional substantive nuclear safety requirements are within 10 C.F.R. § 830 ("Nuclear 

Safety Management") and 10 C.F.R. § 835 ("Occupational Radiation Safety"). These nuclear 

safety requirements regulate all DOE activities and are not limited to source, byproduct or 

sp~gal nuclear materials, because all ionizing radiation can cause harm: 

Although most sources of ionizing radiation are encompassed by the terms 
"byproduct material," .. source material" and .. special nuclear material," some 

:sources, such as machine-produced radioactive material, are not. Because all 
. ionizing radiation has the potential to cause harm, the Department did not limit 
the application of the nuclear safety requirements in Parts 830 and 835 to 
situations involving byproduct, source and special nuclear material. Part 830 
covers activities at facilities even where no nuclear material is present such as 
facilities that prepare the nonnuclear components of nuclear weapons, but which 
could cause radiological damage at a later time. 10 C.F.R. § 830.3(a)(6). 

61 Fed. Reg. 4209,4209-10 (Feb. 6, 1995).53 

Following congressional mandate, DOE extensively regulates the environment, health 

and safety risks associated with DOE activities, including radionuclides. Because all DOE 

activities can impact nuclear safety, DOE's nuclear safety regulatory regime is not limited to 

source, special nuclear and byproduct material. The definition of "environmental restoration 

activities" in 10 C.F.R. § 830.3 demonstrates the broad scope of DOE's nuclear safety regulatory 

regime: "Environmental restoration activities means the process(es) by which contaminated 

sites and facilities are identified and characterized and by which contamination is contained, 

treated, or removed and disposed." Thus, DOE nuclear safety regulations also are not limited by 

the sources of contamination. 

53 The scope of the nuclear safety requirements is reflected in recent revisions to 10 C.F.R. § 830.1: "This part 
governs the conduct of DOE contractors, DOE personnel, and other persons conducting activities (including 
providing items and services) that affect, or may affect, the safety of DOE nuclear facilities. Previously, Part 830 
only applied to activities conducted at a DOE nuclear facility." ''This change will ensure that Part 830 requirements 
are applicable to all activities performed for or on behalf of DOE that have the potential to affect nuclear safety." 65 
Fed. Reg. 60292, 60293 (Oct. 10, 2000). 
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iii. Enforcement Of Nuclear Safety Requirements 

Following congressional mandate and to ensure the safety of the public, its workers and 

the environment, DOE has also adopted extensive enforcement regulations. 

Through the P AAA, Congress provided additional safety incentives for DOE contractors, 

thereby demonstrating congressional approval and support of DOE's nuclear safety regulatory 

regime, without limiting the extent of the regime ~3 ·~source, special nuclear, or byproduct 

materials." By 10 C.F.R. § 820, DOE established standards and rules for enforcement processes, 

civil penalties, compliance orders, contractual sanctions such as modification or termination, and 

criminal penalties related to violations of .. DOE Nuclear Safety Requirements."54 .These 

standards and rules are an essential part of the framework within which DOE works with its 

contractors and suppliers to ensure environmental and human health safety at its facilities, 

including P AAA enforcement. The framework and accompanying regulations, orders, standards 

and directives reach all activities at DOE facilities, including radioactive materials. 

DOE's extensive authority to regulate the nuclear safety hazards arising out of all 

radioactive materials, including naturally occurring and accelerator-produced materials, arises 

under the broad general powers Congress granted to DOE under the AEA. USEPA has 

acknowledged DOE's extensive authority. See, e.g., 10 C.F.R. § 266.210 (stating that NARM is 

regulated by "States under State law, or by DOE (as authorized by the AEA) under DOE 

orders"). Accordingly, the broad penumbra of authority over radioactive materials granted to 

DOE encompasses DOE's handling, management and disposal of NARM at the Laboratory, a 

DOE facility. 

54 "DOE Nuclear Safety Requirements" under 10 C.F.R. § 820 are: 
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[T]he set of enforceable rules, regulations, or orders relating to nuclear safety adopted by DOE (or 
by another Agency if DOE specifically identifies the rule, regulations, or order) to govern the 
conduct of persons in connection with any DOE nuclear activity and include the programs, plans, 
or other provisions intended to implement these rules, regulations, orders, a Nuclear Statute or the 
Act, including technical specifications and operational safety requirements for DOE nuclear 
facilities. For purposes of the assessment of civil penalties, the definition of DOE Nuclear Safety 
Requirements is limited to those identified in 10 C.F.R. § 820.20(b). 
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c. DOE Nuclear Safety Requirements Preempt All Attempted 
NMED Regulation Of Naturally Occurring And Accelerator
Produced Materials At The Laboratory. 

The Constitution's Supremacy Clause provides that United States law and treaties "shall 

be the supreme law of the land." U.S. Canst., art. VI, cl. 2. Accordingly, Congress, acting 

within its constitutionally mandated powers, may preempt state law. The general policy 

upholding preemption is to avoid conflicting regulations by different official bodies that may 

have authority over a particular subject area. NMED's attempted regulation of radioactive 

materials conflicts with and is within the field occupied by DOE orders and regulations under the 

AEA. · Accordingly, since DOE has occupied the field, NMED's attempted regulation is 

preempted. 

Preemption is either express or implied. Under express preemption, Congress explicitly 

defines the extent to which its enactments preempt state law. See, e.g., English, 496 U.S. at 

78-80. hnplied preemption consists of two categories: field and conflict preemption. Field 

preemption applies when a state law attempts to regulate conduct in a field that Congress 

intended the federal law to exclusively. apply. !d. Conflict preemption applies when it is 

impossible to comply with both federal and state requirements or where state law stands as an 

obstacle to the accomplishment and execution of Congress' full objectives and purposes. !d. at 

80. Traditionally, preemption involves "federal law step[ping] in to preempt an area traditionally 

reserved to state regulation." Illinois, 677 F.2d at 579 n.16. However, the regulation of atomic 

energy and its associated hazards have traditionally been under the "exclusive province of the 

federal :government." !d. 

i. DOE's Nuclear Safety Requirements Have The Same 
Preemptive Effect As Federal Statutes. 

In most situations, preemption occurs between state law and federal statutes. However, 

"federal regulations have no less preemptive effective than federal statutes." de Ia Cuesta, 458 

U.S. at 153. "Where Congress gives discretion to an agency, the agency's decision to preempt 

state regulations should be upheld unless it is clear that Congress would not have sanctioned a 

preemption. The relative importance to the State of its own law is not material when there is a 
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conflict with a valid federal law, for the Framers of our Constitution provided that the federal 

law must prevail." !d. 

Congress provided DOE with broad regulatory control over nuclear safety at its facilities. 

In addition to granting DOE exclusive jurisdiction to regulate source, byproduct and special 

nuclear materials, 42 U.S.C .. § 2201(b), Congress specifically mandated that DOE prescribe 

those regulations it deems ne~essary "to govern any activity authorized pursuant to this chapter, 

including standards and restrictions governing the design, location, and operation of facilities 

used in the conduct of such activity, in order to protect health and to minimize danger to life or 

property." 42 U.S.C. § 2201(i). Pursuant to this authority, DOE has promulgated and 

implemented an extensive nuclear safety regime for its facilities,55 as demonstrated by DOE 

Order 420.2a, DOE Order 435.1, 10 C.F.R. § 820, 10 C.F.R. § 830 and 10 C.F.R. § 835. These 

regulatory decisions are entitled to deference and a presumption of regularity. Kansas v. United 

States, 995 F.2d 1505, 1509 (lOth Cir. 1993) (citing Chevron, Inc. v. Natural Resources Defense 

Council, 467 U.S. 837, 844 (1984)). 

Additionally, DOE's nuclear safety requirements, which preempt state law, must be 

upheld because there is "no indication that Congress would have disapproved of preemption." 

!d. at 1510 ("An agency can fill any gap left, implicitly or explicitly, by Congress if within its 

scope of authority."). In fact, Congress has indicated its approval of DOE nuclear safety 

requirements. Congressional approval of DOE's comprehensive safety regulatory scheme was 

reflected in congressionally established DOE civil and criminal enforcement capabilities under 

thePAAA. 

Finally, even if Congress did not expressly provide for preemption of state law in 

regulating accelerator waste and other radioactive materials at DOE sites, DOE's decision to 

regulate the radioactive handling and safety of such materials at DOE facilities is eminently 

reasonable. See, e.g., Kansas, 995 F.2d at 1510 (eminently reasonable regulations by agencies 

55 DOE Orders are considered DOE regulations. See, e.g., Kentucky, 252 F.3d at 821 (citing DOE Orders when 
stating that "DOE has developed and implemented an extensive regulatory regime for managing radioactive 
materials and limiting the release of radioactivity"); Brickler v. Rockwell International Corp., 22 F.3d 871, 877 (9th 
Cir. 1994) (DOE Order's remedies were "created by DOE pursuant to [AEA] 42 U.S.C. Section 2201(i)(3) in which 
Congress directed the DOE to create occupational safety and health regulations for its facilities"); Harper v. 
Lockheed Martin Energy Systems, Inc., 73 F. Supp. 2d 917, 922 (E.D. Tenn. 1999) (order referred to as "regulatory 
mandate"). 
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will be upheld). See also de Ia Cuesta, 458 U.S. at 153 ("If [the agency's regulatory] choice 

represents a reasonable accommodation of conflicting policies that were committed to the 

agency's care by the statute, we should not disturb it unless it appears from the statute or its 

legislative history that the accommodation is not one that Congress would have sanctioned"). 

Acting within the scope of authority granted by Congress, DOE promulgated extensive 

nuclear safety requirements. These requirements, which have the same preemptive effect as 

federal statutes, preempt NMED's attempt to regulate radioactive materials, including NARM, at 

the Laboratory. 

ii. DOE Nuclear Safety Requirements Occupy The Field 
Of Nuclear Safety Regulation At The Laboratory And 
Preempt Any NMED Regulation Of DOE Radioactive 
Materials Or Activities. 

The Supreme Court ruled that "the federal government has occupied the entire field of 

nuclear safety concerns, except the limited powers expressly ~eded [by NRC] to the states."56 

PG&E, 461 U.S. at 213; see also Kentucky, 252 F.3d at 823 (relying on PG&E to hold that the 

state's attempt to regulate radioactive waste was preempted). "[U]nder field preemption state 

regulations are preempted whether or not they actually conflict with the federal scheme." Rice v. 

Santa Fe Elevator Corp., 331 U.S. 218,232 (1947). 

Acting within its statutory authority, DOE comprehensively regulates the environmental 

and human health safety at the Laboratory through its nuclear safety requirements including 

DOE Order 420.2a, DOE Order 435.1, 10 C.F.R. § 820, 10 C.F.R. § 830 and 10 C.F.R. § 835. 

The nuclear safety requirements include protocols for generation, characterization, treatment, 

storage, transportation, disposal and cleanup of radioactive waste. The requirements also 

encompass monitoring of individuals and areas, standards for internal and external exposure, 

posting and labeling and detailed safety basis requirements, accelerator safety requirements and 

facility safety requirements. 

56 See also Nevada v. Watkins, 914 F.2d 1545 (9th Cir. 1990) (federal law preempted a conflicting state's 
requirement for state legislative approval of a federal high-level waste depository because it frustrated congressional 
intent); Northern Power, 447 F.2d at 1153 (state regulation of radioactive effluent discharge field preempted 
because the ''federal government has exclusive authority under the doctrine of preemption to regulate the 
construction and operation of nuclear power plants, which necessarily includes regulation of the levels of radioactive 
effluents discharged from the plant"). · 
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Through its nuclear safety requirements, DOE occupies the field of nuclear safety at its 

facilities, including the Laboratory. Accordingly, NMED's attempt to regulate any radioactive 

material at the Laboratory is preempted. 

iii. NMED's Determination And Draft Order Are Also 
Preempted Because They Conflict With DOE Nuclear 
Safety Requirements. 

Even if DOE did not occupy the field of nu~lear safety at DOE facilities, NMED's 

attempted regulation of NARM would be preempted because the Draft Order conflicts with and 

is inconsistent with DOE nuclear safety requirements. See Jones v. Rath Packing Co., 430 U.S. 

519, 525 (1977) ("Congressional enactments [and agency regulations] that do not exclude all 

state legislation in the same field nevertheless override state law with which they conflict."). 

Congress anticipated that DOE nuclear safety requirements would preempt state action 

under RCRA and its state counterparts, such as the HWA. First, Congress' broad mandate to 

DOE to regulate any AEA authorized activity in order to protect health and to minimize danger 

to life or property, 42 U.S.C. § 2201(i), was acknowledged in RCRA. 42 U.S.C. § 6903(5) 

(excluding source, special nuclear and byproduct materials from the definition of solid waste); 

see also NMSA 1978, § 74-4-3. Second, Congress required that as to any activity or substance 

subject to the AEA, RCRA must yield to any inconsistent requirements of the AEA, if the 

application ofboth statutes would result in a conflict. 42 U.S.C. § 6905(a); NMSA 1978, § 74-4-

3.1. With this second reference to the AEA, Congress clearly demonstrated its intent that DOE 

nuclear safety requirements promulgated in accordance with 42 U.S.C. § 2201(i) would preempt 

conflicting state regulations. 

d. NMED Regulations Are An Obstacle To The Accomplishment 
And Execution Of The Full Purposes And Objectives Of 
Congress. 

Under the AEA, Congress established DOE regulatory autonomy under the AEA as well 

as DOE's authority to regulate nuclear safety at its facilities. Congress recognized the 

importance of DOE's regulatory autonomy given its dangerous and complicated activities. The 

need for this autonomy is emphasized by NMED's attempted regulation of radionoculides 
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through the Draft Order, which would create unsafe conditions at the Laboratory and contradict 

DOE nuclear safety requirements. 

There are a wide variety of critical differences between the comprehensive regulatory 

schemes for covered materials under RCRAIHW A and the AEA. This is not surprising: each is 

a complex statute containing detailed statutory requirements that have spawned volumes of 

applicable regulations, policy and guidance documents and interpretative case law. Among other 

differences between them are the vastly different times they provide for land-disposed 

radioactive waste to be protected, differing protection levels for land-disposed material required 

by each regulation, the calculation and setting of cleanup levels, and the differing monitoring 

provisions arising from risk analyses (RCRA calls for much more intensive monitoring that 

could expose workers to unnecessary safety risks with radioactive material). 57 

However, rather than attempting to catalogue the many significant differences between 

the two _regulatory schemes, we will focus on just two examples of how NMED's assertion of 

RCRA authority in the Draft Order is an obstacle to the accomplishment and execution ofDOE's 

responsibilities under the AEA: (1) the conflicting analyses of risks to human health that will 

drive the type and extent of remediation that is accomplished; and (2) the manner in which the 

storage times for covered radioactive material is calculated. 

First, the AEA (as administered by DOE) and RCRA use very different analytical 

approaches to calculating what level of radioactive material in the environment is acceptable. 

DOE employs a dose-based analysis for determination· of cleanup levels. DOE. first calculates, 

using the "RESRAD" computer model, what concentration of radionuclides can be left in soil in 

order to meet a target dose. In the case of the Laboratory's ER sites, the target dose is 15 

mrem/year, which has been established by DOE Albuquerque Operations as suitable for 

unrestricted release of property. DOE then applies ALARA (as-low-as-reasonably-achievable) 

principles to determine if the further reductions in dose can be achieved during implementation 

of the remedial action. In contrast, USEPA uses a risk-based (rather than_a dose.,.b~ed) analysis, 

without application of ALARA, based on a target range of acceptable excess cancer risk. Unlike 

57 A recent article explains in greater detail the many differences between these two complicated regUlatory 
schemes. A. Bonstead, EPA's Mixed Approach to Mixed Waste, 8 The.Envtl. Lawyer 521 (2002). 
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the dose-based approach, the latter approach incorporates the uncertainties associated with 

calculating risk from dose. It is entirely possible, if not probable, that these differing analyses 

will result in conflicting regulatory cleanup methods, requirements and levels. 

Second, DOE nuclear safety requirements are more protective than the HW A 

requirements. DOE nuclear safety requirements mandate DOE to provide radiological protection 

of the public from all sources of radioactivity on its facilities by all exposure pathways. The 

acceptable dose from exposure due to a single release site, therefore, is set far below the dose 

limit for individual members of the public in order to account for multiple sources. An example 

of the process DOE employs to address multiple sources is the composite analysis process 

required under DOE Order 435.1 for radioactive material disposal. Under this requirement, DOE 

considers the cumulative dose to members of the public from all sources_ of radioactive material 

that could contribute to dose, rather than just the dose from the material at one disposal site. 

DOE's approach is more protective than the risk-based approach used by USEPA wherein 

cleanup standards are generally based on site-specific risk assessments conducted for individual 

sites, which may not adequately account for combined effects from multiple sources. Further, 

the composite analysis required by DOE Order 435.1 must evaluate dose for a period 1,000 years 

into the future and consider such factors as loss of institutional control and changes in land use. 

This approach is more rigorous than that required under RCRA. In addition, DOE's radiological 

protection programs incorporate the ALARA approach to assure that dose is as low as social, 

technical, economic, practical, and public policy considerations permit. 

Although the Draft Order, for the most part, does not specify exactly what type of 

remediation or storage will be required for exactly what radioactive materials at which locations 

(because it wants, before specifying the HW A corrective actions, the investigation and 

monitoring to be completed), this is the final, critical step in the corrective action process. It is 

clear from the Draft Order that HW A, rather than AEA, analytical models will be used for 

remediation, storage and other corrective action obligations when this stage is reached. Since 

those models inevitably will involve conflicting analyses that will almost certainly generate 

different answers, the Laboratory should not be regulated by the HW A from the outset. 
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e. It Is Impossible For DOE To Comply With Both NMED's 
Draft Order And Its AEA Nuclear Safety Requirements. 

Additionally, NMED's Draft Order is preempted because it would make it impossible for 

DOE to comply with its nuclear safety requirements. Rather than cataloguing every conflict 

between the HW AI RCRA and the AEA that would make it impossible for DOE to comply with 

its nuclear safety mandate from Congress, we provide two representative examples. 

First, NMED's attempted regulation of DOE activities, including those pertaining to 

radioactive materials at the Laboratory, would generally result in increased health, safety and 

environmental concerns at the Laboratory. For example, NMED's Draft Order purports to 

require unnecessary increased monitoring of radioactive materials. This increased monitoring 

would result in increased worker exposure to radionuclides and a resulting decrease in safety for 

facility workers, the public and the environment. Since Congress explicitly directed DOE to 

regulate safety at its nuclear facilities, the Draft Order would infringe on DOE's regulatory 

mandate by increasing the risk of exposure to radionuclides. Thus, it would be impossible both 

to simultaneously increase monitoring under RCRA/HW A and avoid further monitoring under 

the AEA. Given this impossibility, RCRA/HW A must yield. 

Second, RCRA/HW A remedial actions would often conflict with DOE requirements and 

result in DOE's inability to also comply with its nuclear safety requirements. RCRA/HWA's use 

of prescriptive remedial actions, based solely on consideration of the chemical hazards present, is 

contrary to AEA requirements. For example, excavation and disposal is the HW A/RCRA 

remedial action most commonly implemented for chemically contaminated soils and buried 

chemical wastes. DOE has implemented this approach to radioactively contaminated soils and 

materials in an extremely limited fashion, due to radiological exposure concerns for workers. 

DOE's concerns about radiological exposure have led to the development of innovative in-situ 

remedial technologies, such as in-situ vitrification, which reduce radiological exposure to 

remediation workers. DOE nuclear safety requirements employ the ALARA approach to 

determine the radiological exposure to workers involved with excavation of radioactively 

contaminated soils and materials. Thus, RCRA/HW A broad requirements for excavation and 

disposal directly conflict with DOE nuclear safety requirements limiting workers exposure to 

radionuclides. 
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Accordingly, the Determination and Draft Order conflict with DOE's nuclear safety 

requirements by imposing conflicting regulations that are an obstacle to the full accomplishment 

of Congress' objectives that DOE regulate nuclear safety at its facilities and by making it 

impossible for DOE to also comply with its nuclear safety requirements. 

In conclusion, by the Draft Order, NMED unlawfully attempts to regulate radioactive 

materials that are exclusively within DOE's regulatory powers, as explicitly granted bv rongress 

under the AEA. Congress granted DOE exclusive authority to regulate source, special nuclear 

and byproduct materials at its facilities and underscored this exclusivity by "carving out" source, 

special nuclear and byproduct materials from RCRA regulation. Congress also mandated that 

DOE comprehensively regulate nuclear safety at its· facilities. Finally, Congress emphasized the 

primacy of DOE regulations under the AEA by specifying that RCRA regulations cannot conflict 

with or infringe upon regulations under the AEA. 

Following these Congressional mandates, DOE promulgated nuclear safety requirements 

for all radioactive materials, including naturally occurring and accelerator-produced materials, 

whether they are separate from or mixed with hazardous waste. Through its nuclear safety 

requirements, DOE occupies the field of nuclear safety at its facilities, thereby preempting any 

attempted state regulation of nuclear safety. Moreover, DOE nuclear safety requirements 

preempt any conflicting attempted state regulation of all radionuclides, including naturally 

occurring and accelerator-produced materials. Finally, NMED's attempted regulation of mixed 

waste is limited: NMED cannot regulate the radionuclide component of the mixed waste, nor 

can NMED 's attempted regulation of the hazardous component conflict with or otherwise 

interfere with DOE's AEA regulation of the radioactive component. 

It is beyond dispute that radionuclides were a primary basis for both the alleged 

endangerment in the Determination and the intrusive and extensive regulatory provisions in the 

Draft Order. Accordingly, both documents are fatally flawed and unenforceable. 
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B. The Draft Order Provisions Attempting To Compel The Investigation, 
Monitoring And Remediation Of Contaminants Originating In Discharges 
Subject To The Federal Water Pollution Control Act Are Contrary To Law. 

Summary o( Comment 

By the Draft Order, NMED unlawfully attempts to exerctse HW A jurisdiction over 

surface water, sediments and groundwater containing pollutants that were discharged from point 

sources regulated by the Federal Water Pollution Control Act ("FWPCA"). First, the industrial 

discharge exemption in the'HWA (based on the identical exemption in RCRA) precludes NMED 

from exercising regulatory power over solid or dissolved materials that originated in discharges 

from Laboratory point sources (including storm water point sources) from 1972 to the present, in 

sediments that originated from such discharges, and in groundwater that has a hydrological 

connection to surface water. Second, the HW A/RCRA provision barring regulation of any 

activity or substance subject to the FWPCA, if such regulation would be inconsistent with the 

FWPCA, prohibits NMED from asserting HW A jurisdiction over materials originating in 

Laboratory discharges at any time since the passage of the FWPCA (including the period from 

1948 to 1972). Rather, these point source discharge materials are subject to regulation and 

appropriate remediation under other federal laws (such as the FWPCA), with which the 

Laboratory is complying. 

The Draft Order exceeds NMED's HWA authority by attempting to reqmre the 

investigation, monitoring and cleanup of materials that are excluded from HW A coverage under 

these two provisions. Moreover, the underlying ISE Determination- with its finding of 

imminent and substantial endangerment - is invalid because it is predicated primarily on 

materials originating in Laboratory point source discharges that do not qualify as "solid waste" 

or "hazardous waste" as required by the HW A § 74-4-13, and it impermissibly attempts to 

regulate FWPCA substances and activities. 
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Basis of Comment 

In the Draft Order, NMED improperly attempts to exercise HWA jurisdiction over 

surface water, sediments .and groundwater that contain pollutants discharged from Laboratory 

point sources subject to the Federal Water Pollution Control Act. 58 

1. The Industrial Discharge Exemption In The HW A Prohibits NMED 
From Exercising Regulatory Authority Over Surface Waters, 
Sediments And Groundwater Contai.{iD.g Materials Discharged By 
Laboratory Point Sources From 1972 To The Present 

The Federal Water Pollution Control Act (commonly known as t}le "Cle~ Water Act"), 

33 U.S.C. §§ 1251-1387, is the premier law protecting our nation's surface waters.59 Originally 

enacted by Congress in 1948, the FWPCA was extensively amended and expanded into its 

current form in 1972. One key innovation of the 1972 amendments was the establishment of a 

permit program known as the National Pollutant Discharge Elimination System ("NPDES") in 

Section 402.-ofthe Act. 33 U.S.C. § 1342. 

Since 1972, the Clean Water Act has prohibited the discharge of all "pollutants" from a 

"point source" into "waters of the United States," unless the discharger complies with various 

enumerated sections of the Act. 33 U.S.C. § 1311(a). In order to make such a discharge of 

pollutants, a discharger must obtain in advance an NPDES permit from either the USEP A or 

from a state agency to whom USEPA has delegated authority to issue such permits. 33 U.S.C. 

§ 1342. Since New Mexico has not been delegated Clean Water Act permit-issuing authority, 

USEPA administers the Act in New Mexico. 

Beginning in 1972, the Clean Water Act required that NPDES permits be obtained both 

for traditional point sources ( outfalls, pipes, etc.) and for industrial storm water discharges that 

58 For the reasons explained in this comment section, NMED lacks authority under the HW A to regulate in the Draft 
Order: (1) any solid or dissolved materials that originated in discharges from Laboratory point sources (including 
storm water point sources) from 1972 to the present; or (2) any activity or substance which is subject to the FWPCA. 
Accordingly, the Laboratory specifically objects to each and every provision in the Draft Order that purports to 
require the Laboratory to investigate, monitor, sample, report, remediate or otherwise undertake any corrective 
action regarding such materials, substances or activities. Rather than identifying each and every location in the 
Draft Order where NMED attempts to compel such action, the Laboratory hereby provides this global comment that 
applies to all such provisions. 
59 This legislation has been known as the Federal Water Pollution Control Act or the "FWPCA" at all times since 
1948. Since 1972, the FWPCA has also been commonly referred to as the Clean Water Act. When we refer to this 
legislation for period after 1972, we may sometimes call it the Clean Water Act. 
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qualify as point source discharges. 33 U.S.C. §§ 1342(a) and (p). In 1974, after USEPA 

attempted, by regulation, to exempt storm water discharges from NPDES permit coverage, a U.S. 

appellate court struck down the regulation, ruling that such storm water discharges are subject to 

the Clean Water Act, and that USEPA "does not have authority to exempt categories of point 

sources from the permit requirements of section 402." Natural Resources Defense 

Council Inc. v. Castle, 568 F.2d 1369, 1377 (D.C. Cir. 1977). Over the years, EPA has 

implemented a series of regulatory provisions for compelling compliance with this 1972 NPDES 

requirement. See American Mining Congress v. U.S. Environmental Protection Agency, 965 

F.2d 759, 762-63 (9th Cir.l992). Thus, it is undisputed that point source storm water discharges 

have been "subject to" Section 402 of the Clean Water Act since 1972. 

RCRA and the HW A contain identical exclusions from their coverage for any solid or 

dissolved materials that were "subject to permits" under the Clean Water Act. This industrial 

discharge exemption is found in the definitions of "solid waste," which exclude from their scope 

"solid or dissolved materials in ... industrial discharges which are point sources subject to 

permits under section 1342 of Title 33 [Section 402 of the Clean Water Act]." See RCRA 

Section 1004(2), 42 U.S.C. § 6903(27) and NMSA 1978, § 74-4-4.M (2002) for the HW A. 

Since these materials do not qualify as "solid waste," they also are not "hazardous waste," as 

HW AIRCRA defines hazardous waste as a subset of solid waste. 42 U.S.C. § 6903(5). NMSA 

1978, § 74-4-3.1. 

Both USEP A and NMED interpret this industrial discharge exemption to apply to all 

point source discharges beginning in 1972, when point sources became "subject to" permits. The 

applicable USEP A regulation states that "industrial wastewater discharges that are point source 

discharges subject to regulation under Section 402 of the Clean Water Act, as amended" are not 

RCRA solid wastes. 40 C.F.R. § 261.4(a)(2). Similarly, the New Mexico regulations 

implementing the HW A specifically recognize this industrial discharge exclusion. 20.4.1.200 

NMAC, incorporating by reference the USEPA regulations at 40 C.F.R. Part 261.60 

60 The term "point source" is defined expansively in the Clean Water Act as "any discernible, confined and discrete 
conveyance, including but not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, concentrated animal feed operation, or vessel or other floating craft, from which pollutants are or may 
be discharged." 33 U.S.C. § 1362(14). 
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New Mexico has specifically acknowledged that materials in Laboratory industrial point 

source discharges are exempt from HW A regulation. Thus, in a consent order entered into 

among DOE, the Regents and the New Mexico Health and Environment Department in March 

1990 (arising from an HWA hazardous waste compliance inspection), New Mexico explicitly 

agreed: "Industrial wastewater discharges that are point source discharges subject to regulation 

under section 402 of the Clean Water Act, as amended, are not solid wastes for the purpose of 

Part 261 ofHWMR-5." Consent Agreement, Docket No. 89-01, at paragraph IV(C). Laboratory 

Supp. AR, at 9. 

Both NMED and USEP A interpret the Clean Water Act exemption in RCRA to exclude 

any material in a point source discharge "subject to" Clean Water Act permits, whether or not a 

permit was actually obtained. USEP A has consistently, for RCRA purposes, interpreted the 

language "point sources subject to permits" under the Act "to mean point sources that should 

have a NPDES permit in place, whether in fact they do or not." USEPA February 17, 1995 

Memorandum, "Interpretation of Industrial Wastewater Discharge Exclusion from the Definition 

ofSolid Waste." Laboratory Supp. AR, at 18. Similarly, a September 19, 1988 memorandum by 

NMED's Office of General Counsel (from Tracy Hughes, Assistant General Counsel, to John 

Gould of the Hazardous Waste Bureau) examined this issue and concluded: "If the discharge is 

'subject to regulation' under the NPDES, then it is exempt from our hazardous waste regulations 

regardless of whether the discharge is actually permitted." (Emphasis added.) Laboratory Supp. 

AR, at 7. This same position is articulated in the USEPA February 17, 1995 Memorandum 

quoted above. Accordingly, any solid or dissolved material in a point source discharge occurring 

on or after 1972 (the year when the NPDES permit program was enacted) is exempt from RCRA 

regulation. Accord, State of New York v. PVS Chemicals, Inc., 50 F. Supp. 2d 171, 178 

(W.D.N.Y. 1998). 

Moreover, sediments that have become contaminated by pollutants discharged from a 

point source subject to the Clean Water Act also are not covered by RCRA. In 1986 and 1989 

guidance documents, USEP A stated that "point source discharges subject to Section 402 of the 

Clean Water Act (CWA) are exempt from RCRA" and that "in cases where pollutants discharged 

into surface water are not subject to RCRA, s_ediments would be regulated under Subtitle C of 

RCRA only when they are dredged from the surface waters and only if they exhibit one or more 
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characteristics of hazardous waste." USEP A August 11, 1989 Memorandum, "Clarification of 

RCRA Authorities Regarding U.S. Army Corps of Engineers Dredge Sediments," referring also 

to USEPA January 23, 1986 Memorandum. Laboratory Supp. AR, at 4 and 8. Since neither the 

Laboratory nor any other person is proposing to dredge sediments in the canyons covered by the 

Draft Order, the HW A has no applicability to the point source discharge materials contained in 

these sediments. 

USEPA also has taken the position that Clean Water Act jurisdiction extends not only to 

surface waters, but also to groundwater where there is a direct hydrologic connection between 

the groundwater and surface waters subject to FWCPAjurisdiction. USEPA February 17, 1995 

Memorandum. The Tenth Circuit has found that Clean Water Act jurisdiction extends to 

discharges to groundwater where there is a direct hydrological connection with jurisdictional 

surface water. In Quivira Mining Co. v. U.S. Environmental Protection Agency, 765 F.2d 126, 

129 (lOth Cir. 1985), the court held that discharges were covered by the Clean Water Act, in part 

because they soaked into the earth's surface, became part of the underground aquifers and 

eventually moved toward surface discharge. A New Mexico District Judge later observed: 

"This decision [Quivira], and other decisions demonstrating the Tenth Circuit's expansive 

construction of the Clean Water Act's jurisdictional reach, foreclose any argument that the CWA 

does not protect groundwater with some connection to surface waters." Friends of Santa Fe 

County v. LAC Minerals, Inc., 892 F. Supp. 1333, 1357-58 (D.N.M. 1995).61 

The Laboratory does not necessarily agree with USEPA's assertion of Clean Water Act 

jurisdiction over groundwater that is hydrologically connected with surface water. Regardless, it 

is beyond dispute that EPA (the agency charged with implementing the Clean Water Act in New 

Mexico) takes the position that such groundwater is covered. New Mexico appears to implicitly 

endorse this approach, in its interpretation of the New Mexico Water Quality Act, by exempting 

from Act coverage those constituents that are subject to NPDES effluent limitations where 

discharge both on the ground and discharge "below the surface of the ground so that water 

61 Other courts agree that the Clean Water Act regulates groundwater that is hydrologically connected with surface 
waters. See, e.g., Williams Pipe Line Co. v. Bayer Corp., 964 F. Supp. 1300, 1319-20 (S.D. Iowa 1997); 
Washington Wilderness Coalition v. Hecla Mining Co., 870 F. Supp. 983, 990 (E.D. Wash. 1994); Sierra Club v. 
Colorado Refining Co., 838 F. Supp. 1428, 1434 (D. Colo. 1993); McClellan Ecological Seepage Siluation v. 
Weinberger, 707 F. Supp. 1182, 1195-96 (E.D. Cal. 1988), vacated o~ other grounds, 47 F.3d 325 (9th Cir. ,1995). 

,.-··. 

7/31/02 85 



contaminants may move directly or indirectly into the ground water occurs downstream from the 

outfall where NPDES effluent limitations are imposed," subject to one limitation. 20.6.2.31 OS.F 

NMAC. A determination of hydrologic connection is, of course, a scientific finding that must be 

made on a case-by-case basis. 

In sum, under the HWA's industrial"discharge exemption (which is virtually identical to 

the RCRA exemption), NMED has no HW A regulatory authority over: ( 1) solid or dissolved 

materials in discharges from point sources (both traditional and storm water point sources) at the 

Laboratory from 1972 to the present; (2) solid or dissolved materials in sediments that originated 

from such point sources; and (3) solid or dissolved materials from such discharges in 

groundwater that has a direct hydrological connection to surface water. Instead, these materials 

are regulated by the FWPCA and other laws, all of which the Laboratory is complying with. 62 

2. The HW A Provision Barring Regulation Of Activities Or Substances 
Subject To The Federal Water Pollution Control Act Precludes 
NMED From Asserting HW A Regulatory Authority Over Any 
Laboratory Discharges From 1948 To The Present. 

A separate statutory provision ·in RCRA, independent from the definition of "solid 

waste," prevents NMED from attempting to regulate, under the HW A, solid or dissolved 

materials in surface water, sediments or groundwater originating in Laboratory point source 

discharges at any time. Section 1006(a) of RCRA provides: ''Nothing in this chapter shall be 

construed to apply to (or to authorize any state, interstate, or local authority to regulate) any 

activity or substance which is subject to the Federal Water Pollution Control Act (33 U.S.C. 

§ 1151 and following), . . . except to the extent that such application (or regulation) is not 

inconsistent with the requirements of such Acts." 42 U.S.C. § 6905(a). Although this provision 

applies to all Laboratory discharges subject to the FWPCA at any time, we will focus the 

62 In the next section, we will discuss how a separate provision in the HW A prohibits NMED from regulating 
activities or substances discharged under the Federal Water Pollution Control Act during the 1948-72 period. The 
application of this provision involves an analysis of inconsistencies between the HW A and the FWPCA. In contrast, 
the industrial discharge exemption identified in this section applies regardless of whether or not inconsistencies 
exist. Specifically, since this exemption is embedded in the definition of "solid waste," NMED does not have the 
power to regulate the waste and no "inconsistency" determination regarding the HWA regulation is necessary. 
Rather, any solid or dissolved material in any Laboratory point source discharge from 1972 to the present is beyond 
the scope ofNMED's regulatory power under the HWA. 
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discussion in this section on the 1948-72 period because all point source discharges from 1972 to 

the present are exempt from HW A regulation for the reasons set forth in Section II.B.l. 

The New Mexico HW A, which is modeled on RCRA, also contains this broad exclusion: 

"Nothing in the Hazardous Waste Act shall be construed to apply to any activity or substance 

which is subject to the Federal Water Pollution Control Act, as amended (33 U.S.C. §§ 1251, et 

seq.), . . . except to the extent that such application or regulation is_ not inconsistent with the 

requirements of such act .... " NMSA 1978, § 74-4-3.1 (1981) (citation omitted). 

Any outfall or other point source discharges from the Laboratory to jurisdictional waters 

during the period of 1948-72 would certainly be "subject to" the Federal Water Pollution Control 

Act that Congress enacted in 1948. Although the NPDES permit program was not in place prior 

to 1972, the discharges were subject to a variety of provisions, including those authorizing a 

federal officer to take action if pollution occurred and requiring states to adopt water quality 

standards that were backed by an enforcement process. In general, under this explicit exclusion, 

the substances contained in such discharges are beyond NMED's HWA authority (delegated 

under RCRA), unless the proposed NMED regulation is not inconsistent with. the Act's 

requirements. The specific application of this provision to the Laboratory will be discussed in 

the next section. 63 

If NMED believes that surface and groundwater contamination exists and should be 

abated beyond those activities already undertaken by the Laboratory, NMED's authority to 

require such activities rests in the Water Quality Act, NMSA 1978, §§ 74-6-1, et seq., not in the 

HW A. Here, NMED is attempting to act under the HW A. The determination of whether an 

administrative agency has jurisdiction is a question of law. El Vadito de los Cerrillos Water 

Ass'n v. New Mexico Public Service Comm'n, 115 N.M. 784,787,858 P.2d 1263, 1266 (1993). 

New Mexico courts accord little deference to the agency's own interpretation of its jurisdiction. 

Morningstar Water Users Ass 'n v. New Mexico Public Utility Comm 'n, 120 N.M. 579, 583, 904 

P.2d 28, 32 (1995). In this case, the specific coverage of this subject area for surface and ground 

63 There is a complementary provision in section 1006(b) of RCRA, which states that the USEPA Administrator. 
"shall avoid duplication, to the maximum extent practicable" between RCRA and applicable provisions of the 
FWPCA. 42 U.S.C. § 6905(b)(l). This mandate to avoid duplicative RCRA regulation is an additional reason why 
Laboratory point source discharges are not subject to HW A regulation. 
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water pollution is covered by the Water Quality Act, thereby invoking the general/specific statute 

rule in New Mexico law, which explicitly provides that a statute specifically regulating a subject 

area will trump a statute that only generally regulates the area. See State v. Santillanes, 2001-

NMSC-18,, 11, 130 P.2d 464,27 P.3d 456. Accordingly, NMED cannot assert HWA authority 

over a specific subject area governed by the Water Quality Act. 

3. The Draft Order Unlawfully Purports To Exercise HW A Regulatory 
Authority Over Solid and Dissolved Materials Originating In 
Laboratory Point Source Discharges. 

Most of the contaminants attributable to the Laboratory that are present in sediments, 

surface water and ground water that NMED attempts to regulate through its Draft Order 

originated in discharges from Laboratory outfalls or other point sources. Accordingly, they are 

beyond the reach of the HW A. In the following sections, we will briefly explain the 

Laboratory's ongoing regulation under the Federal Water Pollution Control Act (section a), will 

demonstrate how the Determination and Draft Order are primarily an impermissible attempt to 

regulate pollutants from. Laboratory discharges (section b), and will explain how NMED 

improperly attempts to exceed its HWA regulatory power (section c). 

a. The Laboratory's Discharges Have Been Regulated Under The 
Federal Water Pollution Control Act Since 1948. 

The Laboratory was founded in 1943 as part of the Manhattan Project. Since that time, it 

has supported a variety of national defense and related functions. Many of the facilities on the 

property have discharged industrial waste through outfalls into canyons, mesas and other areas. 

At one time, there were reportedly 141 outfalls within the Laboratory's boundaries, spanning 

fifteen canyons covering 43 square miles. The number of outfalls has been reduced over the last 

twenty years as point sources have been eliminated or have been combined with other outfall 

discharges. Beginning in 1948, these point source discharges have been subject to the provisions 

of the Federal Water Pollution Control Act. 

The Regents and DOE jointly hold an NPDES permit issued by USEP A (Permit No. 

NM0028355) for the Laboratory. Laboratory Supp. AR, at 39. The most recent version of the 

permit, which became effective on February 1, 2001, covers all 21 active operating outfalls 

located at the Laboratory. · It provides effluent limitations, monitoring requirements and other 
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conditions that cover all current Laboratory point source discharges as required by the Clean 

Water Act. This permit is only the latest in a series of NPDES permits for the Laboratory that 

have covered various facility discharges since 1978. 

NMED played a pivotal role in the issuance of this NPDES permit (as it had for the 

previous Laboratory NPDES permits). Pursuant to Section 401 of the Clean Water Act, NMED 

evaluated the permit to confirm that its effluent limitations would insure compliance with New 

Mexico's water quality standards. 33 U.S.C. § 1341. According to New Mexico's Water 

Quality Commission: "Through certification, NMED verifies that the conditions of the NPDES 

permit .meet applicable provisions of the federal Clean Water Act as well as applicable State 

requir~ments such as water quality standards, and the water quality management plan .... " New 

Mexico Water Quality Control Commission, "Water Quality and Water Pollution Control in 

New Mexico 2000," at 64. Laboratory Supp. AR, at 37. On March 28, 2000, after undertaking 

this comprehensive review of the Laboratory's proposed permit, NMED certified that the 

discharges regulated by the permit, as conditioned, will comply with six different sections of the 

Clean Water Act and "will not violate the applicable water quality standards and water quality 

management plan." Letter from James H. Davis, Chief, NMED Surface Water Quality Bureau 

to USEPA (March 28, 2000). Laboratory Supp. Ar, at 39. 

Storm water from the Laboratory is regulated by USEP A under the NPDES storm water 

permit provisions contained in the Clean Water Act. 33 U.S.C. § 1342(p). At present, the 

Laboratory has filed Notices of Intent (December 20, 2000) for coverage under the most recent 

NPDES Multi-Sector General Permit ("MSGP").64 This permit specifies its own set of sampling, 

analytical, QAJQC and reporting requirements. Pursuant to this permit, movement by storm 

water of contaminants from solid waste management unit ("SWMU") point sources that have the 

potential to impact surface water are controlled by Best Management Practices ("BMPs"). The 

Laboratory and NMED (through the Water and Waste Management Division's Surface Water 

Quality Bureau) have worked closely together to insure that appropriate BMPs are identified, 

implemented and maintained at the Laboratory. 

64 The Laboratory filed two Notices of Intent, one for DOE (No. NMR.OSA 735) and one for The Regents 
(NMROSA 734 ), covering storm water discharges from point sources associated with industrial activities at the 
Laboratory. Laboratory Supp. AR, at 49. 
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b. The Determination And Draft Order ·Are Primarily Designed 
To Regulate Contaminants That Originated In Outfall Or 
Storm Water Point Source Discharges At The Laboratory. 

It is undisputed that both the Determination and Draft Order primarily address 

contaminants in the environment that, if attributable to the Laboratory, were discharged from 

point sources at the Laboratory from 1948 to the present. Moreover, the proposed regulation of 

these substances in the Draft Order is inconsistent with their past and ongoing regulation under_ 

theFWPCA 

The Determination specifically identifies seven TAs at which "releases" supposedly 

occurred (TAs 2, 3, 16, 21, 45, 50 and 54). (Determination,,, 53-11 1.) Five ofthese seven TAs 

(3, 16, 21, 45 and 50) are either completely or mostly dominated by discharges from outfalls. 

For example, the identified discharges from TA-21 are almost entirely from outfall 21-011(k). 

(ld., ,, 75-84.) Similarly, the overwhelming majority of "releases" identified in TA-50 are 

wastewater effluents in the outfall from the Radioactive Wastewater Treatment Facility. (Id., ,, 

91-102.) Moreover, the chemicals identified in the "Potential for Exposure to Contaminants" 

section of the Determination - strontium-90, plutonium, tritium, perchlorate and nitrate - are all 

constituents that were discharged from point source outfalls. (Id., ,, 112- 119.)65 

The Draft Order also is predicated primarily on contaminants in, and supposed dangers 

associated with, outfall discharges. For example, in its Findings of Fact, NMED asserts that the 

Laboratory has "discharged industrial wastewater from outfalls into most of the canyon systems 

at the Facility." (Draft Order, , 12.) NMED further asserts that Laboratory operations "have 

discharged treated and untreated effluent into the watershed from the 1940s to the present." 

(Draft Order, IV.B.l.a, at 35.) Moreover, it alleges that storm water runoff "from mesa top 

SWMUs and AOCs" in various TAs has "contributed to contaminant releases and contaminant 

migration within the canyon systems." (!d.) These activities have supposedly caused detections 

of"metals, perchlorate, tritium, strontium-90, uranium isotopes, nitrates, hydrocarbons and other 

contaminants" in canyons. (!d.) 

65 The Laboratory has conducted investigation, monitoring and corrective actions in areas contaminated by outfall or 
other point source discharges pursuant to the AEA and other federal laws under DOE's environmental restoration 
program However, these activities have not been required or accomplished pursuant to the HW A, and the 
Laboratory has consistently maintained that NMED has no authority over the investigation and remediation of 
contaminants originating in point sources at the Laboratory. 
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The "canyon investigation" portions of the Draft Order, which purport to prescribe 

investigation requirements for the six major canyon systems addressed by the Order, illustrate 

the Order's strong focus on pollutants originating in Laboratory point source or storm water 

discharges: 

7131102 

• The Pueblo Canyon investigation section requires an investigation of all outfalls 

that historically discharged effluent, along with all contaminants that were ever 

discharged through those outfalls. (Draft Order, at 39.) 

• In the Los Alamos Canyon investigation section, the two "most significant" 

identified sources of contaminants are: (1) in TA-21, "multiple outfalls 

(radionuclides, metals, SVOCs, VOCs, acids, perchlorate, petroleum, chlorine and 

nitrogen products, PCBs, ethers, sodium, fluorine, ammonium citrate and HE)," 

and (2) in TA-53, "outfalls (radionuclides, metals, PCBs, SVOCs, and VOCs)." 

(Draft Order, at 44.) 

• In the Mortandad Canyon section, the contamination problem is summarized as 

follows: "The primary sources of contamination in this watershed include historic 

and current releases of contaminants from outfalls and spills at TA-35 and TA-

50, including the Radioactive Liquid Waste Treatment Facility at TA-50." (Draft 

Order, at 49.) 

• The Water Canyon!Cafion de Valle section identifies "effluent from outfalls 

containing HE, metals and VOCs" as a major contamination issue. Moreover, it 

singles out storm water as a major problem: "Storm water runoff from firing 

sites, open bum/open detonation units, surface disposal sites, and other mesa top 

SWMUs and AOCs are known or are suspected to have contributed to the 

contamination detected within the watershed." (Draft Order, at 53.) 

• The Pajarito Canyon investigation is predicated on an investigation of"historic 

outfall discharges" and on contaminants in "releases from outfalls." (Draft Order, 

at 56.) 
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• In Sandia Canyon, NMED asserts that the perennial stream flow is caused by 

"sanitary wastewater and cooling tower discharges to the canyon from operating 

facilities." (Draft Order, at 58.) Moreover, these discharges have allegedly 

created a wetland of seven acres with sediment that contains mercury and PCBs. 

(Draft Order, at 58.) 

The Draft Order's attempt to regulate, under the HWA, pollutants discharged from point 

sources at the Laboratory is further revealed when the investigation reports for the canyons, 

requested by NMED, are examined. It is useful to examine at least one example of these 

documents to reveal the extent to which the Order intrudes upon discharges subject to the 

FWPCA. For this, we have chosen the "Evaluation of Sediment Contamination In Upper Los 

Alamos Canyon," dated September 1998. Laboratory Supp. AR, at 7. 

This Report presents the results of investigations of contaminated sediments in upper Los 

Alamos Canyon and contains recommendations for further assessments, sampling and remedial 

actions. It concludes that "the most significant contamination source" in the upper canyon is the 

outfall to DP Canyon which discharged radioactive effluent from the radioactive liquid waste 

treatment facility in TA-21 that operated from 1956-85. (Report, at ES-1).66 The most 

significant contaminants of potential concern in the sediments of the upper canyon with regard to 

potential human health risk are "cesium-137, which was released from TA-21" and Plutonium-

239, 240. The report discloses that radionuclide contaminants in this watershed "were originally 

supplied by effluent releases from a variety of sources." (Report, at 4-17.) The Report further 

concludes that the primary transport mechanism for sediment and the associated contaminants in 

the upper canyon is floods, which will convey the contaminants associated with different sizes of 

sediment different distances and to different locations. (Report, at 4-18.) 

Thus, the Upper Los Alamos Canyon Sediment Report (like the other canyon 

investigative reports) confirms that the canyon contaminants that the Draft Order purports to· 

66 It is important to note that, in addition to being exempt from HW A regulation as a point source discharge 
regulated by the FWPCA, many if not most of the pollutants (including all the contaminants of greatest concern to 
NMED) in this discharge from TA-21 are independently exempt from the HW A regulation under the federal Atomic 
Energy Act, 42 U.S.C. §§ 2011, et seq., DOE Orders and other federal laws identified elsewhere in these comments. 
The applicability of multiple exemptions from the HW A jurisdiction to materials contained in current and historic 
outfall discharges throughout the Laboratory is not unusual. 
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investigate, monitor and remediate primarily originated m point source discharges at the 

Laboratory subject to the FWPCA. By NMED's own admission, the contaminants being 

regulated are not, to any significant degree, the result of releases from landfills, accidental spills 

or similar incidents; rather, they primarily originated in discharges from outfalls and other point 

sources. 

c. The Draft Order Is Unlawful Because It Purports To Assert 
HW A Regulatory Jurisdiction Over Materials That Are 
Governed By The FWPCA And Seeks To Do So Inconsistently 
With The FWPCA. 

Congress explicitly gave the FWPCA primacy over RCRA through two mechanisms. 

First, Congress explicitly exempted solid or dissolved materials in. point source discharges 

regulated by the FWPCA from RCRA regulation, not only when these materials were in the 

discharge itself, but also when they later appeared in surface water, sediments and groundwater. 

Second, Congress generally excluded from RCRA regulation any "activities or substances" that 

are "subject to" the FWPCA unless such regulation is not inconsistent with the FWPCA. These 

twin limitations were adopted by the New Mexico Legislature when it enacted the HW A. As 

explained below, they limit NMED's HWA authority and invalidate major portions, if not all, of 

the Determination and Draft Order. 

i. NMED Cannot Regulate Laboratory Point Source 
Discharges From 1972 To The Present. 

The NMED administrative record demonstrates that most of the solid or dissolved 

materials that NMED attempts to regulate in the Draft Order, to the extent they are attributable to 

the Laboratory, originated in point source discharges subject to the FWPCA.67 As explained 

above, it is undisputed that all such materials originating in discharges during the 30-year period 

between 1972 and the present are beyond NMED 's power under the HW A because they are not 

within the definition of solid waste regulated by the HW A. 

Moreover, since the Section 402 permit program also includes industrial storm water 

point source discharges and the Laboratory has elected to utilize the MSGP promulgated by 

67 Unfortunately, the administrative record as of May 2, 2002 (when the Draft Order was released) is incomplete. 
Once it is supplemented with the documents identified in the Laboratory's written comments, the extent ofNMED's 
reliance on exempt FWPCA discharges in the Draft Order will be even more evident. 
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USEPA, the transport and distribution of pollutants from Laboratory point sources as a result of 

storm water events is also regulated by the Clean Water Act. As such, the pollutants so 

mobilized are outside NMED's reach under the HWA because they do not, under statute and 

regulation, constitute "solid waste." It is evident from the Draft Order that NMED believes that 

"releases" of pollutants by storm water events on the mesas and in other Laboratory areas are a 

major cause of the contamination in the canyon systems. However, because the pollutants in 

these point source discharges are currently regulated by the NPDES storm water permit, which 

includes extensive BMPs designed by the Laboratory and NMED SWQB to address and reduce 

them, they cannot be regulated by the HW A. 

In short, NMED has no power to regulate under the HW A any contaminants discharged 

from a point source during the period of 1972 to the present (whether they now appear in .surface 

water, sediments or groundwater), including any contaminants that are transported by point 

source discharges of storm water at the Laboratory. 

ii. NMED Cannot Regulate Pre-1972 Point Source 
Discharges From The Laboratory. 

NMED's attempted HW A regulation of Laboratory discharges during the 1948-72 period 

is also prohibited. NMED will presumably assert that it can exercise HW A authority over such 

discharges because its Draft Order is supposedly not inconsistent with the FWPCA. However, 

since NMED's attempted regulation in the Draft Order is inconsistent with FWPCA regulation 

for the two major reasons set forth below, the Draft Order is invalid and must yield to the Clean 

Water Act pursuant to the HWA § 74-4-3.1. 

The FWPCA is a comprehensive attempt to regulate the discharge into and cleanup of the 

nation's waters. The 1972 amendments to the FWPCA stated that its objective is "to restore and 

maintain the chemical, physical, and biological integrity of the nation's waters." 33 U.S.C. 

§ 125l(a). The FWPCA contains not only the NPDES permit program (covering point source 

discharges), but also a series of land use planning provisions that govern both point and nonpoint 

source discharge problems. In short, it is a far-reaching and, by most accounts, a relatively 

successful regulatory scheme to address water pollution issues. 
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There are two key inconsistencies between the FWPCA and the HW A regulatory 

frameworks caused by the Draft Order. First, the Draft Order interferes and is inconsistent with 

the integrated FWPCA land use planning processes for comprehensively addressing water 

pollution. Second, it is inconsistent with the comprehensive storm water provisions in the Act. 

The first major inconsistency is ba8ed on the FWPCA land use planning provisions. 

Although the best known feature of the Clean Water Act is the NPDES permit program for point 

sources, the Act also has a set of integrated land use planning provisions. In a recent opinion, the 

Ninth Circuit called them "a set of provisions governing an interrelated goal-setting, 

information-gathering, and planning process that, unlike many other aspects of the CW A, applies 

without regard to the source of pollution." Pronsolino v. Nastri, 291 F.2d 1123, 1138 (9th Cir. 

2002). The first, and most important, provision is the continuous state planning process 

contained in Section 303(e) of the Act, 33 U.S.C. § 1313(e), and implemented through a variety 

of related provisions. Through this process, all states are required to adopt water quality 

standards, evaluate all point and nonpoint sources of pollution, identify water quality limited 

segments and adopt strategies for addressing and reducing these problems. A second major 

planning process in the Act is the area-wide waste treatment management plan process embodied 

in section 208 of the Act. 33 U.S.C. § 1288. Third, Section 201 of the Act contains provisions 

for the planning and funding of private and public waste treatment works. 33 U.S.C. § 1281. 

New Mexico is now actively participating in and pursuing these important land- use 

planning processes to address the pollution caused by point source discharges. Among other 

things, NMED is in the process of completing its obligations under the Act relating to Section 

303(e) planning.68 It has prepared and is revising lists of water quality limited segments 

("WQLSs") and of impaired surface waters under Section 303(d), and has embarked on the 

calculation of total maximum daily loads (commonly known as "TMDLs"). In fact, NMED's 

68 The New Mexico Water Quality Commission recognized the importance of this Section 303(e) process in its 2000 
Report: "The continuing planning process required by the CW A provides a framework for water pollution control 
activities in the State by describing program components and interrelationships." 
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most recent draft 303(d) impaired waters list proposes the formal listing of stream segments in 

eight canyons located on the Laboratory. 69 

These Clean Water Act processes, which have received a tremendous amount of time and 

resources recently from NMED, are designed to investigate, monitor and address the presence of 

contaminants in jurisdictional waters in New Mexico, including the ephemeral watercourses that 

are covered by the Draft. Order. The extensive and comprehensive FWPCA regulatory scheme -

involving TMDLs, WQLSs, impaired waters and water quality standards-- is vastly different in 

scope, parameters and major features from the HW A. It is wholly inconsistent, if not a complete 

waste of resources, for NMED to attempt to address these same pollutants through the separate, 

detailed HW A regulatory scheme. Given these fundamental inconsistencies arising from two 

very well-developed regulatory regimes, the HWA must yield to the Clean Water Act. 

The second major inconsistency between application of the HW A (through the Dq1ft 

Order) and the Clean Water Act arises from the storm water provisions in the Clean Water Act. 

As the administrative record demonstrates, storm events that lead to runoff and flooding have 

been a primary transport process for sediment and associated contaminants at the Laboratory. 

These events can mobilize pollutants that were discharged during earlier periods and move them 

into and along jurisdictional water areas. 

The Laboratory has had in place a comprehensive storm water program for its industrial 

point sources since 1993 and now operates under the 2000 MSGP. The MSGP requires the 

identification of potential pollutant sources and the implementation of pollution prevention 

practices to control the migration of pollutants due to storm water runoff. This information is 

included in Storm Water Pollution Prevention Plans ("SWPP" Plans) specific to each industrial 

activity. Because of the Laboratory's diverse and complex operations over 43 square miles, 

nineteen site-specific SWPP Plans were prepared to cover its operational industrial activities and 

one SWPP Plan to cover SWMUs under the TSD category. 

The Laboratory and NMED's Surface Water Quality Bureau have worked closely 

together to insure that appropriate BMPs are identified, implemented and maintained throughout 

69 This NMED proposal is currently undergoing the public comment process required by law. The Laboratory has 
not yet submitted any comments regarding it 
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the facility, and in fact formed a Surface Water Assessment Team ("SWAT") to assess these 

activities. Among other things, the SWAT calculated erosion matrix scores for each site to 

determine what BMP controls would be necessary, and the Laboratory maintains a vigorous 

monitoring program to insure that movement of contaminants that have the potential to impact 

surface water is controlled. This process has resulted in an identification of those storm water 

discharges from SWMUs that are most likely to result in mobilization of contaminants. 

The Clean Water Act storm water provisions envision a dynamic process. At present, 

approximately 165 SWMUs are identified as possible industrial storm water point sources. This 

list may change as SWMUs are found not to constitute industrial point source discharges or to 

otherwise not be appropriate for coverage, or may be expanded as new sources are found. 

Approximately 40 SWMUs are covered by the operational SWPP Plans. To fulfill the MSGP 

requirements for the remaining SWMUs, an "umbrella" SWMU/SWPP Plan was developed that 

includes a description of the Laboratory's surface water site assessment process.70 As the 

October 2001 SWPP Plan states: "The purpose of this SWPP Plan is to reduce and/or eliminate 

the migration of potential pollutants, due to storm water runoff, from a SWMU to 'Waters of the 

U.S.'". Laboratory Supp. AR 112 at 1-1. 

Accordingly, given the extensive regulation of the movement of historic pollutants under 

the storm water provisions of the Clean Water Act, it is both duplicative and conflicting for 

NMED to attempt to impose the HW NRCRA regulatory scheme over the same pollutants. In 

light of these inconsistencies, the HW A cannot be utilized as a regulatory tool. 

In conclusion, NMED has failed to observe the important limitations on its HWA 

regulatory power for activities or materials that are subject to FWPCA regulation. NMED lacks 

authority under the HW A to regulate: ( 1) solid or dissolved materials that originated in point 

source discharges at the Laboratory from 1972-2002 and are now found in surface water, 

sediments and ground water (all of which fail to qualify as the HWA "solid wastes"); (2) solid or 

dissolved materials in discharges at the Laboratory from 1948-72 (because their regulation would 

70 The SWMU/SWPP Plan is periodically reviewed and modified. For example, the SWMU/SWPP Plan was last 
modified in October 2000 to reflect the impact of the Cerro Grande Fire. In addition, the Laboratory implemented a 
BMP Installation, Inspection and Maintenance Program to comply with Section 427215 "Routine Facility 
Inspection" ofthe MSGP. 
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be inconsistent with their ongomg regulation under the· Clean Water Act); and (3) any 

contaminants in the environment that are being discharged from point sources as part of ongoing 

storm water events at the Laboratory. Since it appears beyond dispute that these exempted 

materials form a primary basis for the alleged endangerment in the Determination and the 

extensive regulation in the Draft Order, the Determination and Draft Order are fatally flawed and 

cannot stand. 

C. The Provisions Of The Draft Order That Attempt To Compel the 
Investigation And Remediation Of Contaminants Arising From The 
Intended Use Of Military Munitions Activities Are Contrary To Law. 

Summary of Comment 

The Draft Order purports to tmpose extensive requirements for monitoring and 

remediation of soil, sediment, groundwater and surface water allegedly contaminated with 

conventional and high explosive compounds (collectively "HE"), and other contaminants such as 

perchlorate (collectively "munitions-related contaminants"), as a result of the Laboratory's 

intended use of military munitions within its weapons research, development and testing 

programs. However, NMED does not have the authority to compel site characterization and 

cleanup for the HE and other military munitions-related contamination resulting from the 

intended use of military munitions at the laboratory (hereinafter "Undiscarded Military 

Munitions"). Rather, USEPA's Military Munitions Rule (which has been incorporated by 

reference as part of the Hazardous Waste Management Regulations,§§ 20.4.1 et seq.) provides 

that military munitions used for their intended purpose do not constitute statutory "solid waste" 

and are not subject to corrective action. Furthermore, NMED has not made any finding in the 

ISE Determination, Draft Order or otherwise in the administrative record of the existence of a 

circumstance that would place the Undiscarded Military Munitions and related contaminants or 

activities outside of the ambit of protections accorded to products used for their intended 

purpose. As such, all references or requirements regarding any Undiscarded Military Munitions 

and related contaminants in the ISE Determination and Draft Order are void. If NMED believes 

that any Undiscarded Military Munitions and related contaminants or activities fall within one of 

the exceptions to the broad protections afforded by the Military Munitions Rule, that exception 

must be indicated on the face of the ISE Determination and Draft Order and supported by 

substantial evidence appearing within the administrative record. 
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Basis o( Comment 

The Draft Order attempts to impose investigation, monitoring, and remediation 

requirements under the HW A for HE compounds and other munitions-related contaminants 

which (1) are located within the Laboratory's "firing ranges" and (2) are associated with and 

result from the Laboratory's high explosiv~s/weapons testing program ("Undiscarded Military 

Munitions"). NMED has no jurisdiction under the HW A to regulate the activities that gave rise 

to those compounds; they are not "solid waste" or "hazardous waste" under RCRA and 

equivalent HW A provisions. 

1. The Draft Order Attempts To Assert Jurisdiction Over the 
Laboratory's Undiscarded Military Munitions. 

One of the primary missions of the Laboratory, since the time of the Manhattan Project 

and continuing to the present, is research and development activities (including testing and 

evaluation) for the country's national defense and security weapon system. This includes the 

development and testing of components (including high explosive components) for both nuclear 

and conventional weapons. 

The testing portion of high explosives is conducted at the Laboratory's HE testing 

facilities. "The firing site facilities, occupying approximately 22 square miles (57 square 

kilometers) of land area, represent at least half of the total land area occupied by ... " the 

Laboratory. LANL Site-Wide Environmental Impact Statement ("SWEIS"), at 2-73. The 

Laboratory's HE Testing Key Facility is currently located in five Technical Areas (TA-14 also 

known as "Q-Site"; TA-15 also known as "R-Site"; TA-36 also known as "Kappa-Site"; TA-39 

also known as "Ancho Canyon Site"; and TA-40 also known as "DF Site"). !d., Table 

2.2.2.1 0-1. These T As incorporate sixteen firing sites, some of which are located within 

canyons. Historically, the Laboratory's HE testing facilities also included TA-3, TA-4, TA-5, 

TA-6, TA-7, TA-8, TA-9, TA-10, TA-11, TA-12, TA-14, TA-16, TA-18, TA-20, TA-27, TA-33 

and TA-49. "Environmental Surveillance at Los Alamos During 2000" ("2000 Environmental 

Surveillance Report"), Los Alamos National Laboratory Report LA-13861-ENV, Los Alamos, 

New Mexico, Oct. 2001; "Comprehensive Environmental Assessment and Response Program 

Phase 1: Installation Assessment Los Alamos National Laboratory," Draft Volumes 1 and 2, 

DOE, Oct. 1987; 1990 SWMU Report. All told, more than one-half of the current land area of 
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the Laboratory is used for High Explosives testing (SWEIS, at 2-73), and that percentage is even 

greater, ifthe historic areas of high explosive testing are added. 

The Draft Order attempts to impose requirements upon the Laboratory's Undiscarded 

Military Munitions in a number of ways. First, references to High Explosives testing conducted 

by the Laboratory-and prescriptive requirements imposed on the HE compounds (such as 

perchlorate, 2,4,6-trinitrotoluene ("TNT"), cyclonite, also known as Royal Detonating Explosive 

("RDX"), and octahydro-1357-tetranitro-1357-tetrazocine, also known as High Melting 

Explosive ("HMX")) released as a result of testing-are replete throughout the Draft Order.71 In 

addition, the Draft Order specifically intrudes into the area of Undiscarded Military Munitions 

by: 

• Imposing extensive investigation and hydrogeologic requirements upon stx 

geographic areas of Technical Area 49. The Draft Order itself acknowledges that 

these six areas that were used for nuclear device safety tests and HE containment 

testing in shafts (MDA AB, Area 1, Area 3), for small shot experiments involving HE 

71 See, e.g., Draft Order, Section II.A.5, at paragraph ("f') 10 (describing hazardous waste, hazardous constituents 
and solid wastes allegedly disposed of at the Laboratory); 1 15.a ("[the Laboratory] detonated HE and conducted 
nuclear device safety tests in underground shafts at MDA AB, also known as Areas 2, 2A and 2B of TA-49."); 1 
15.c ("[the Laboratory] conducted radiochemical research and small-scale shot experiments using HE from 1959 to 
1961 at Area 11 ofTA-49."); 1 15.d ("[the Laboratory] used Area 12 ofTA-49 for confmement experiments in 1960 
and 1961, [which] consisted of HE detonations in sealed metal 'bottles' that were placed in a 30-foot shaft"); 1 18 
("[the Laboratory has] conducted dynamic testing at firing sites at the Facility. Such tests have released residues 
from HE compounds, beryllium, lead, mercury, copper, depleted uranium, and other contaminants into the 
environment"); Section II.A.6., 1 20 ("Contaminants that have been released into, and detected in, soils and 
sediments at the Facility include HE compounds; metals such as arsenic, barium, beryllium, cadmium, chromium, 
copper, lead, mercury, molybdenum, silver, and zinc ... "); 1 21 ("Contaminants that have been released into, and 
detected in, groundwater beneath the Facility include HE compounds ... "); Section IV.A.3.f (requiring 
characterization of water quality at springs); all provisions of Section IV.B ("Canyon Watershed Investigations") 
that purport to exercise authority over contamination from the intended use of military munitions, including but not 
limited to, for example, Section IV.B.3.a (relating to Water Canyon/Canyon de Valle watershed: "Storm water 
runoff from firing sites, open bum/open detonation units, surface disposal sites, and other mesa top SWMUs and 
AOCs are known or are suspected to have contributed to the contamination detected within the watershed."); and 
Section IV.B.6.a. (describing Indio Canyon: "There are no known SWMUs orAOCs in the canyon; however, air 
dispersion from nearby firing sites may have impacted the drainage.") (describing sources of contamination in 
Guaje, Barrancas, and Rendija Canyons as follows: "There are approximately 18 SWMUs and AOCs in these 
drainages. These SWMUs are primarily related to mortar impact areas, firing ranges."); Section IV~C.4 
(mischaracterizing critical nuclear weapons safety testing at TA-49 as "disposal"); Section IV.C.5 (describing the 
use of military munitions at T A -1 0: "[the Laboratory] conducted open-detonation explosive tests and radiochemical 
operations related to the development of nuclear weapons at the Bayo Canyon site from 1943 to 1961 "); Section 
IV.C.5.b (requiring historical investigation of contamination resulting from use of military munitions which NMED 
mischaracterizes as waste management and disposal); Section IV .E.2 (relating to the use of military munitions at 
TA-16); Section IV.J (relating to Areas 5, 6, and 10 at TA-49). 
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detonation (Area 11), and for HE detonations in sealed metal bottles placed in shafts 

(Area 12). Draft Order, § IV.C.4, at. 110-18. The Draft Order also acknowledges 

that T A-49 is currently used as a buffer zone for other adjacent firing sites. Draft 

Order § IV.C.4.a, at 111. The Draft Order imposes investigation requirements 

specific to the chemical and radionuclide compounds associated with such tests. 

• Imposing extensive requirements for portions of Technical Area 10, also one of the 

primary areas where the Laboratory conducted high explosive detonation as part of 

weapons research, development, testing and evaluation. Draft Order, § IV .B.4, at 

118-25. 

• In a very broad omnibus stroke, attempting to compel the Laboratory to list all other 

SWMUs and AOCs not specifically addressed in the Draft Order, and mandating any 

investigation and remediation of them as required by the NMED. Draft Order, 

§ § V .A, V .E, and V .F. at 126-29. This requirement in and of itself intrudes into the 

areas of the Laboratory HE research, development, testing and evaluation activities. 

• Focusing extensive sampling and other investigation and potential remediation 

requirements throughout the Draft Order upon the chemical perchlorate. See, e.g., 

Draft Order § IV.B.6.b.iii.2, at 63 (describing groundwater monitoring requirements 

for "Other Canyons"). As mentioned in the Laboratory's December 22, 1999 letter to 

Julie Wanslow of NMED, most of the perchlorate in media at the Laboratory 

originated from the High Explosives research and development at the Laboratory, 

including through the detonation of HE formulated with perchlorate-containing 

compounds, and rocket sled testing using perchlorate-containing compounds. 

In addition to the requirements of the Draft Order that would purport to exercise HW A 

authority over the Laboratory's historic and current firing sites,72 the ISE Determination is 

72 For the reasons explained in this comment section, NMED lacks authority under the HW A to regulate any 
Undiscarded Military Munitions and related contamination, substances or activities. Accordingly, the Laboratory 
specifically objects to each and every provision in the Draft Order that purports to require the Laboratory to 
investigate, monitor, sample, report, remediate or otherwise undertake any corrective action regarding such 
Undiscarded Military Munitions and related contaminants or activities. Although we have identified many of the 
provisions of the Draft Order wherein NMED attempts to compel action for Undiscarded Military Munitions and 
related contaminants or activities, this global comment by the Laboratory applies to all such provisions whether or 
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premised in significant part upon the Laboratory's Undiscarded Military Munitions and related 

contaminants or activities. 73 

2. Under USEPA's Military Munitions Rule, Adopted By The EIB, All 
Chemicals Resulting From The Laboratory's Intended Use Of 
Military Munitions (e.g., HE Compounds, Metals, Perchlorate) Are 
Beyond The Jurisdiction Of The HW A. 

By adding Section 3004(y) to RCRA in 1992, Congress directed USEPA, in consultation 

with the Secretary of the Department of Defense ("DOD") and appropriate State officials, to 

publish rules identifying "when military munitions become hazardous waste" subject to 

regulation under Subtitle C. See 42 U.S.C. § 6924(y). Pursuant to this legislative mandate, 

USEPA engaged in rulemakirig between November of 1995 and February of 1997 to promulgate 

an exclusion from the regulatory definition of "solid waste" for military munitions (hereinafter, 

"Military Munitions Rule," or "MMR"). In the course of that MMR rulemaking, USEPA also 

specified the circumstances that may cause military munitions to become statutory "solid waste" 

potentially subject to enforcement by citizens and USEPA under Sections 7002 and 7003 of 

not specifically identified. In Attachments 2, 4, 5, 6 and 7, the Laboratory includes additional comments and/or 
criticisms relating to individual provisions of the Draft Order, with some comments specifically addressing 
Undiscarded Military Munitions and related contaminants. The comments in the Attachments are included in the 
interest of completeness, without suggesting or conceding that NMED has the authority to reach Undiscarded 
Military Munitions and related contaminants or activities. 
73 Jd.; see, e.g., Determination,~ 14 ("Since the mid-1940's, TA-49 has been used as a buffer zone for activities at 
adjacent firing sites. Between 1959 and 1961, underground hydronuclear and related experiments were conducted at 
TA-49"); 'IJ18 (alleging that the Laboratory has "conducted dynamic testing at firing sites, which used a variety of 
high explosive compounds ("HE") barium, beryllium, lead, mercury and other metals."); ~ 23 (alleging that the 
Laboratory disposed of "high explosive compounds ('HE') such as trinitrotoluene ('TNT'), dinitrotoluene 
compounds, octahydro-1357-tetranitro-1357-tetrazocine ('HMX'), and cyclonite ('RDX')."); ~ 26 ("TA-49 also 
includes several designated 'Areas' at which contaminants have been disposed of as a result of various tests and 
experiments.");~ 38 ("The facility Operators detonated HE and conducted 44 nuclear device safety and related tests 
in underground shafts at MDA AB, also known as Areas 2, 2A and 2B of TA-49. These operations used 
conventional explosives and small amounts of fissile material. The tests resulted in releases of HE, barium, uranium, 
plutonium-239, americium-241, tritium, lead, and beryllium in addition to other radioactive tracers uses in the 
tests.");~ 39 ("The facility Operators conducted various containment studies and downhole studies, and developed 
confinement and sample recovery techniques in underground shafts at Areas 1, 3, and 4 of TA-49"); ~ 40 ("The 
facility Operators conducted radiochemical research and small-scale shot experiments using HE from 1959 to 1961 
at Area 11 ofTA-49 ... "); ~ 41. (alleging that the Laboratory "used Area 12 ofTA-49 for confinement experiments 
in 1960 and 1961, [which] consisted of HE detonations in sealed metal 'bottles' that were placed in a 30-foot 
shaft");~. 54, 55, and 56 ("HE compounds and metals have been detected in groundwater beneath the Facility at 
levels in excess of maximum contaminant levels ('MCLs') set by the EPA under the federal Safe Drinking Water 
Act ... "); ft 58 and 59 (''Perchlorate, which is a byproduct of the processing of plutonium and is also used in high 
explosives ... "); 'II 110 ("Dynamic testing at firing sites in 1976 released an estimated 26 kg ofberyllium, 19 kg of 
lead, 36 kg of mer~ury. and 1 020 kg of depleted uranium. As reported in 1979, an estimate of the total amount of 
depleted and natural uranium used in dynamic testing was 100,000 kg."). 
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RCRA, respectively. 60 Fed. Reg. 56467,56491-95 (Nov. 8, 1995); 62 Fed. Reg. 6621,6650-57 

(Feb. 12, 1997); see 40 C.F.R. §§ 260.10, 261.2(a)(2)(iv), 266.200 et seq. 

The relevant principles that emerge from the Military Munitions rulemakings are 

described in detail below, because they apply directly to NMED to limit its authority under the 

HW A by limiting the meaning of the term "solid waste." First, the Environmental Improvement 

.~o~d ("EIB") has expressly adopted the provisions of the MMR as part of the Hazardous Waste 

Management Regulations. 20.4.1.1 00, 20.4.1.1 01, 20.4.1.200, 20.4.1.300, 20.4.1.400, 

20.4.1.500-501, 20.4.1.600-601, 20.4.1.700, and 20.4.1.900 NMAC. Second, because the HWA 

forbids imposition of any regulation more stringent than USEP A could impose pursuant to 

RCRA, 74 NMED is in any event obliged to apply the MMR exclusion with respect to the HW A's 

reach. Unless the EIB determines after notice and public hearing pursuant to HWA Section 74-

4-4.D that USEPA's rules are not sufficient to protect the public health and environment (which 

the EIB has not done), NMED has no authority to impose requirements regarding Undiscarded 

Military Munitions and related contaminants or activities that would be more stringent than 

allowed through application of federal law. 

The MMR rulemaking establishes that: 

i. Military munitions, when used .for their intended purpose, are not 

"discarded" and hence are not ""solid waste" for purposes of a RCRA Section 7003 

endangerment action or for Subtitle C regulatory purposes.75 As explained by USEPA: 

Under RCRA, the use of products for their intended purpose, even when the use 
of the product results in deposit on the land, does not necessarily constitute 
"discard," is not waste management, and is not subject to regulation. For 

74 NMSA 1978 § 74-4-4.A (which prohibits the NMEIB from adopting more stringent rules than USEPA's RCRA 
rules). Note that this prohibition also applies to, inrer alia, whatever rules the NMEIB adopts for "the taking of 
corrective action for all releases of hazardous waste or constituents from a solid waste management unit" within and 
beyond a facility's boundaries. NMSA §§ 74-4-4.A.5(h), 74-4-4.A.5.(i). 
75 RCRA provides that solid waste "means any garbage, refuse, sludge from a waste treatment plant, water supply 
treatment plant, or air pollution control facility and other discarded material, including solid, liquid, semisolid, or 
contained gaseous material resulting from industrial, conunercial, mining, and agricultural operations, and from 
conununity activities, but does not include solid or dissolved material in domestic sewage, or solid or dissolved 
materials in irrigation return flows or industrial discharges which are sources subject to permits under section 1342 
of Title ~3, or source, special nuclear, or byproduct material as defined by the Atomic Energy Act of 1954, as 
amended (68 Stat. 923) [42 U.S.C.A. § 2011 et seq.]." 42 U.S.C. § 6903(27) (emphasis added). The HW A adopts a 
substantively identical definition. NMSA 1978 § ?4-4-3.0 (2001). 
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example, RCRA does not regulate the use of pesticides by farmers, even though 
pesticides are discharged to the environment during use (see 40 CFR 262.1 0( d) 
and 262. 70). By the same logic, RCRA does not regulate the use of dynamite or 
other explosives during quarrying or construction activities. Similarly, EPA has 
consistently held that the use of munitions (military or otherwise) does not 
constitute "discard," and therefore is not a waste management activity. 

62 Fed. Reg. 6621, 6628 (Feb. 12, 1997). This, USEPA pointed out, was consistent with the 

position taken by USEP A in lts subpart S proposal, wherein it stated that "military firing ranges 

and impact areas 'should not be considered solid waste management units,' and therefore 

sections 3004(u) and (v) would not apply (55 FR 30809, July 27, 1990)." 60 Fed. Reg. 56467, 

56476 (Nov. 8, 1995). 

In making this decision, USEP A cited the strong prior judicial precedent holding that the 

military's use of munitions and incidental deposition of debris did not constitute the deposition 

of materials and therefore was not subject to RCRA. See Barcelo v. Brown, 478 F. Supp. 646, 

669 (D. P.R. 1979), cited at 60 Fed. Reg. at 56477 (Nov. 8, 1995) ("Because 'uniquely military' 

activities such as target practice at bombing ranges do not fall into any of these categories 

[industrial, commercial, mining or agricultural operations], the Court held that such activities 

were not regulated under RCRA ... Thus, the Barcelo decision provides a rationale for excluding 

munitions remaining at firing ranges from the RCRA definition of solid waste."). Other cases 

cited by USEP A as legal support include Connecticut Coastal Fishermen 's Assoc. v. Remington 

Arms Co., 989 F.2d 1305, 1314 (2d Cir. 1993) (holding that shot and clay target debris 

deposition on land and in water in the normal course of skeet shooting is not "solid waste" 

because they are not "discarded"). 

USEP A's interpretation of the scope of "solid waste" in the MMR was upheld by the 

United States Court of Appeals in Military Taxies Project v. EPA, 146 F.3d 948 (D.C. Cir. 1998) 

("the use of munitions does not constitute a waste management activity because the munitions· 

are not 'discarded"'). The definition of "discard" for munitions was also followed in 

WaterKeeper Alliance v. U.S. Dep 't of Defense, 152 F. Supp. 2d 163 (D. P.R. 2001) (applying 

USEPA's definition of when military munitions become "discarded" and hence "solid waste" to 

a Section 7003 endangerment action). The WaterKeeper court relied upon a recent unpublished 

decision that held that pesticides discharged from an airplane above New York City for the 
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intended purpose of killing mosquitoes did not constitute "solid waste" actionable under Subtitle 

G, even though the pesticides were deposited in some instances in a manner that was unlikely to 

achieve their intended effect (see No Spray Coalition, Inc. v. City of New York, 2000 U.S. Dist. 

LEXIS 13919; 51 ERC (BNA) 1508 (S.D.N.Y. Sep. 25, 2000)). 

ii. The definition· of "military munitions" broadly includes all types of both 

conventional and chemical ammunition products and their components, produced by or for 

the military for national defense and security. Examples include propellants, explosives, 

pyrotechnics, chemicals and riot control agents, incendiaries used ·by DOD components, 

warheads, bulk explosive and chemical warfare agents, rockets, chemical munitions, guided and 

ballistic missiles, bombs, small arms ammunition, warheads, and devices and components 

thereof. 40 C.F.R. § 260.10. Notably, it does not include "non-nuclear components of nuclear 

devices" until any required AEA sanitization operations have been completed.76 

iii. "Military munitions" within the scope of this rule include not only those 

under control of the U.S. Department of Defense, but also those under control of DOE, 

which maintains the nuclear arsenal for the military. 62 Fed. Reg. at 6624. 

iv. The "military range" itself broadly includes not only the firing range, but 

designated lands and water areas set aside and used to conduct research on, develop, test 

and evaluate military munitions, including firing lines, maneuver areas, firing lens, test 

pads, detonation pads, impact areas and buffer zones. 40 C.F.R. § 266.201. 

v. The intended use of military munitions excluded from the definition of "solid 

waste" encompasses a broad array of activities, including (i) use of the munitions in research, 

development, testing and evaluation of military weapons, (ii) the recovery, collection and on

range destruction of unexploded fragments during range clearance at active and inactive ranges, 

76 /d.; 62 Fed. Reg. 6621, 6624 (Feb. 12, 1997) ("The phrase regarding 'sanitization' has been added to the 
defmition of 'military munitions' to make it clear that any non-nuclear components of nuclear weapons or devices 
that do not require sanitization under the AEA are 'military munitions' under today's rules. A phrase has also been 
added to the end of the definition of 'military munitions' to clarify that upon completion of the sanitization of non
nuclear components (or component subparts) of nuclear weapons or devices, the remaining materials are considered 
'military munitions' ... Any component of a nuclear weapon or device that is source, special nuclear, or by pr()duct 
material as defined by the Atomic Energy Act of 1954, as amended, would not be included in this definition, nor 
would they otherwise be subject to RCRA requirements, since these materials are excluded from the statutory 
definition of solid waste under section 1 004(27). "). 
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and (iii) the repair, reuse, recycling and reclamation of munitions or their components. 40 C.F.R. 

§ 266.202(a)(l), (2). This definition also includes open burning and open detonation ("OB/OD") 

for purposes of detonation or training and for purposes of range clearance but excludes OB/OD 

when used for waste treatment or disposal rather than range clearance. 40 C.F.R. 

§ 266.202(a)(l)(iii). The deposition of munitions and their residuals and related range clearance 

activities constitute part of the intended use of a product (hence, not causing the munitions and 

residuals to constitute "solid waste"). 77 However, USEP A made clear that such intended-use 

range clearance does not include active remediation of contamination in soil or groundwater; 

rather s_uch active remediation would be part of range closure, at which time any contamination 

remaining on-range would have become "solid waste" under a proposed provision that was 

ultimately deferred in anticipa~ion of DOD's own range cleanup standards (as discussed 

below).78 

vi. The definition of "solid wast~" also excludes on-range soil and ground water 

contamination resulting from the intended use of military munitions. In both the proposed 

and final MMR, USEP A preamble statements make clear that USEP A was adopting the rule, 

even though it acknowledged that many adverse commentators felt it would be environmentally 

unsound for USEP A to accept the munitions-related contamination that may result from military 

munitions activities. See 62 Fed. Reg. at 6629-30, 60 Fed. Reg. at 56487. USEPA responded 

(i) by asserting that the reports describing alleged contamination of ranges did not provide 

enough information to conclude that ground or surface water contamination actually existed or 

was not caused by other sources (e.g., spills or landfills), and, in any event, (ii) by reaffirming its 

interpretation that the definition of solid waste does not include "products whose use involves 

application to the land, or where use necessarily entails land application, when those products are 

77 In response to commentators who "suggested that, because of the potential impact of munitions on the 
envirorunent, EPA should consider designating munitions on the ground as solid waste," and should therefore 
promulgate "limited standards for ranges (at least active ranges)," including "off-range monitoring (at least surface 
and ground waters), remedial responses to off-range migration, and range closure plans," USEP A defended its 
position that "use of munitions does not constitute waste management activity because the munitions are not 
'discarded,' by asserting that there was insufficient evidence to demonstrate that contaminant concentrations on 
ranges had increased substantially over "background," or that such contamination was not caused by "some other 
source on or off the range, such as spills or landfills." 62 Fed. Reg. at 6629-30; These preamble comments 
demonstrate the broad exclusion that USEP A meant to provide by concluding that munitions did not constitute solid 
waste subject to RCRA. 
78 See 60 Fed. Reg. 56467, 56492 (Nov. 8, 1995), proposed 40 C.F.R. § 261.2(g)(4)(i)(A). 
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used in their normal manner." 62 Fed. Reg. at 6630. Ultimately, USEP A differentiated between 

munitions-related contamination resulting from exempt activities that remained on range, and 

that which had migrated off range: "environmental releases from range activities that migrate 

off-range in ground-water or runoff, including from active ranges, would be statutory 'solid 

waste,' and could be addressed under RCRA Section 7003." 60 Fed. Reg. 56467, 56476 

(Nov. 8, 1995) (emphasis added). 79 

Applying these principles to the Laboratory, most of the activities conducted within the 

HE testing facility sites are within the MMR established "intended purposes" for military 

munitions. The bulk of the activities in the five current and seventeen historic Technical Areas 

used for HE Testing were research and development activities- most commonly the detonations 

of explosives in shafts, in containers, or otherwise, and related testing and evaluation activities. 

TA-49 was and currently remains used as a restricted access buffer zone to adjacent firing sites. 

These are among the scope of activities within the MMR cited by NMED in the Draft Order for 

both Technical Area 49 and Technical Area 10, and yet the Draft Order unlawfully attempts to 

impose HW A requirements upon the contaminants associated with those very activities. 

We note that firing range activities are no longer conducted at a number of the historic 

ranges, including Technical Area 10 (ownership of which was transferred from DOE to Los 

Alamos County), as well as at other technical areas whose current uses do not include munitions 

testing or development. Under the federal and state regulations that are now in effect, even the 

military munitions and their associated contaminants at "transferred" and other ranges that are no 

longer in use are not "solid waste." USEP A originally proposed in 1995 to characterize munition 

and their contaminants remaining at closed sites as "solid waste," as follows: 

Under this proposed section, munitions at a closed range would be defined as 
solid waste, and the range (if it contained munitions or other contaminants) would 
constitute a solid waste management unit. Release of hazardous wastes or 

79 
An April 22, 1999 letter from USEPA to the Department of Defense ("DOD") conveys a number of unresolved 

USEPA concerns regarding DOD's management of unexploded ordnance ("UXO") and hazardous chemical 
contamination at military range sites, further confirming that, as a result ofUSEPA's deferral ofthe MMR provision 
that would have defined munitions remaining on closed or transferred ranges as "solid waste" (as discussed in the 
preceding section), such on-range UXO and hazardous chemical contamination may only be addressed by DOD, 
most likely by promulgating a final version of the Range Rule. See Letter, from Timothy Fields, Jr., Acting 
Assistant Administrator, USEPA, to Sherri W. Goodman, Deputy Under Secretary of Defense (Environmental 
Security), DOD, Apr. 22, 1999. 

} . . 

7/31/02 107 



constituents at or from the range would therefore potentially be subject to 
corrective action under sections 3004(u) and (v), or 3008(h). On the other hand, 
active and inactive ranges would not be considered solid waste management units. 

60 Fed. Reg. 56467, 56476 (Nov. 8, 1995).80 However, in 1997, USEPA expressly deferred 

adoption of the "closed-range" portion of the proposal rule, so that DOD could engage in its own 

rulemaking on the subject. As a result, ·the Undiscarded Military Munitions and related 

cont~inants at closed T A-1 0 are not solid wastes under the HW A. 

3. NMED Has Not Made Any Determination In The Draft Order, Or 
Otherwise In The Administrative Record, Of Special Circumstances 
That Would Place Undiscarded Military Munitions And Related 

. Contaminants Outside Of The AmbitOf"Intended Use." 

NMED has not made any determination in the ISE Determination Draft Order, or 

otherwise in the administrative record, of the existence of a circumstance that would place the 

Undiscarded Military Munitions and related contaminants or activities outside the ambit of 

protection of materials in use. Under the MMR, those circumstances could include 

( 1) contamination resulting from open burning of military munitions for the purpose of disposal, 

as opposed to training, evaluation or other intended uses of military munitions; (2) contamination 

resulting from the open detonation of unused military munitions, after they are collected and 

moved off range (40 C.F.R. § 266.202(a)(1)(iii)); (3) the landing of fragments outside of the 

military range, in an unintended area unless promptly retrieved or made safe;81 (4) burial of 

munitions inside the range for the purpose of disposal; or (5) the migration of contaminants in 

soil or groundwater from inside the range to outside the range. 82 

80 "Inactive range" means "a range that is not currently being used, but that is still considered by the military to be 
potential range area or that simply has not been put to any new use incompatible with range activities." See 60 Fed. 
Reg. 56467, 56476 (Nov. 8, 1995). 
81 62 Fed. Reg. 6621, 6632 (Feb. 12, 1997): "Today's rule finalizes proposed § 261.2(g)(4)(ii) in § 266.202(d), 
which provides that munitions that land off range that are not promptly rendered safe (if necessary) and/or retrieved, 
are statutory solid wastes under RCRA section 1004(27), potentially subject to RCRA corrective action or section 
7003 authorities." See also 60 Fed. Reg. 56467, 56477 (Nov. 8, 1995): "today's proposal would be based on the 
view that a failure to render safe and retrieve a munition that lands off range would be evidence of an intent to 
discard the munition. Rendering safe might include treatment to prevent explosion as well as destruction of the 
ordnance. If remedial action were infeasible-for example because the munition was deeply buried or could not be 
located-the operator of the installation would be required to maintain a record of the event as long as any threat 
remained." 
82 We note that chemicals are first released into the environment during activities that are not MMR-military 
munitions activities (e.g., in processing of chemicals) do not have the protection of the MMR. 
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For the broad expanses of land at the Laboratory used for MMR-excluded military 

munitions activities, NMED has presented no evidence of the existence of significant 

contamination of HE-related compounds resulting from any alleged open bum/open detonation 

("OB/OD") unit for the purpose of thermal treatment of waste munitions. We note that the open 

detonation of unexploded ordnance (which occurred and still occurs at the Laboratory) does not, 

under the MMR, constitute a solid waste management activity so long as it is conducted on range 

as part of the intended use of the ordnance. See 40 C.F.R. § 266.202(a)(l)(iii); 62 Fed. Reg. at 

6628 ("EPA considers range management to be a necessary part of the safe use of munitions for 

their intended purpose; thus, the range clearance activity is an intrinsic part of training or 

testing."). Moreover, for any ranges on which both MMR.-excluded military munitions activities 

and non-excluded military munitions activities (such as OB/OD for treatment purposes) may 

have been conducted, NMED would bear the burden of establishing that the contaminants sought 

to be reached by the Draft Order were included with the definition of solid waste. This NMED 

has not done. 

* * * * * 

The inclusion of Undiscarded Military Munitions and related contaminants or activities 

within the ISE Determination and Draft Order is contrary to law, and all such references or 

requirements are void. To the extent that NMED believes that any Undiscarded Military 

Munitions and related contaminants or activities fall within exceptions to the broad protections 

accorded by the Military Munitions Rule, that exception must be indicated on the face of the ISE 

Determination and Draft Order, and substantial evidence supporting the exception must appear in 

the administrative record. 

D. The Provisions Of The Draft Order That Attempt To Compel The 
Investigation And Remediation Of PCBs Under The HW A Are Contrary To 
Law. 

Summary o( Comment 

The Draft Order contains over 30 express provisions that would require the Laboratory to 

determine the nature, amount and extent of contamination of polychlorinated biphenyls ("PCBs") 

allegedly released into soil, ground water, surface water and sediment from active RCRA units or 
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solid waste management units ("SWMUs"). 83 Under applicable state and federal law, NMED has 

no authority to impose such requirements or otherwise require monitoring, reporting and 

potential remediation of PCBs at any SWMUs or areas of concern ("AOCs") (collectively, 

potential release sites ("PRSs")). USEPA retains the sole authority to regulate all aspects of the 

use, disposal, management and remediation of PCBs and related contamination pursuant to the 

Toxic Substances Control Act{"TSCA"), 15 U.S.C. §§ 2601, et seq. RCRA's Integration Clause, 

which prohibits regulation under RCRA that would duplicate regulation imposed under other 

statutes (see 42 U.S.C. § 6905), has been interpreted to prohibit USEPA from ordering cleanup 

of PCBs contamination by issuing a Section 7003 order under RCRA. Similarly, in light of the 

HWA's general proscription against imposing any more stringent requirements than would ~e 

allowed under RCRA, NMED has no authority to allege that the treatment, storage, disposal and 

management of PCBs may present an imminent and substantial endangerment to health or the 

environment. Because the Draft Order, and the ISE Determination upon which it is based, 

improperly seek to impose requirements that are duplicative of, and inconsistent with, 

requirements already imposed upon the Laboratory for management and remediation of PCBs 

pursuant to TSCA, all such provisions ofthe ISE Determination and Draft Order are void.84 

Basis of Comment 

NMED attempts in the Draft Order to regulate the investigation and cleanup of PCBs 

under the HW A. The Laboratory conducts investigation and remediation of PCB-affected areas 

pursuant to USEPA's TSCA cleanup policy and as part of the same general program that has 

83 Section II.A.5, ~ 10, Section ILA.6, ~ 20, Section IV.A.3.f, ~ 4, Table IV.A.5-1, Section IV.B.l.d.iv, ~ 4, Section 
IV.B.l.d.v., ~ 7, Section IV.B.l.e, bullets 3 and 5, Section IV.B.l.e.ii, ~ 7, Section IV.B.l.e.iii, ~ 5, Section 
IV.B.l.e.iv, ~ 4, Section IV.B.l.e.v, ~ 8, Section IV.B.l.e.viii, ~ 2, Section IV.B.5.a, Section IV.B.S.b.iii, ~ 2, 
Section IV.C.l.c.iv, ~ 4, Section IV.C.l.c.v, ~ 4, Section IV.C.l.d.iii, ~ 5, Section IV.C.l.d.iv, ~ 3, Section 
IV.C.l.e.iv, ~ 6, Section IV.C.l.e.v, ~ 4, Section IV.C.2.c.iv, ~ 7, Section IV.C.2.d.iv, Section IV.C.2.e.iv, Section 
IV.C.2.f.iv, ~ 6, Section IV.C.2.g.iv, ~ 6, Section IV.C.3.c.iv, ~ 4, Section VLH.l, Section VI.I.l, Section VI.K.l, 
and Section VIII.B.l.a. 
84 For the reasons explained in this comment section, NMED lacks authority under the HW A to regulate PCBs. 
Accordingly, the Laboratory specifically objects to each and every provision in the Draft Order that purports to 
require the Laboratory to investigate, monitor, sample, report, remediate or otherwise undertake any corrective 
action regarding PCBs. Although we have identified many of the provisions of the Draft Order wherein NMED 
attempts to compel action for PCBs, this global comment by the Laboratory applies to all such provisions whether or 
not specifically identified. In Attachments 2, 4, 5, 6 and 7, the Laboratory includes additional comments and/or 
criticisms relating to individual provisions of the Draft Order, with some comments specifically addressing PcBs. 
The comments in the Attachments are included in the interest of completeness, without suggesting or conceding that · 
NMED has the authority to reach PCBs. 
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been developed for investigation and remediation of all PRSs at the facility. 85 However, the 

Laboratory has consistently maintained that NMED has no HW A authority over the investigation 

and remediation of PCBs and related contamination at the Laboratory. 86 NMED' s efforts in the 

Draft Order to assume jurisdiction under the HW A over PCB-contaminated sites at the 

Laboratory is contrary to federal and state law for the following reasons. 

1. Section 1 006(b) Of RCRA Contains An Express Mandate For 
Statutory Integration. 

Section 1 006(b) of RCRA contains an express mandate for the Administrator of USEP A 

to "integrate all provisions of this chapter for purposes of administration and enforcement and 

[to] avoid duplication, to the maximum extent practicable, with the appropriate provisions of ... 

such other Acts of Congress as grant regulatory authority to the Administrator." 42 U.S.C. 

§ 6905(b)(1) (hereinafter referred to as "Integration Clause"). The federal courts have long 

recognized that state or federal agencies cannot regulate PCBs outside of TSCA, in recognition 

ofRCRA's Integration Clause. In the leading case, U.S. v. Burns ("Burns"), 512 F. Supp. 916, 

85 DOE's policy for the federal facilities it oversees instructs that all areas of environmental concern at such facilities 
will be addressed in a timely and coordinated fashion under a unified DOE program umbrella. 
86 The Laboratory has preserved its position through both generic descriptions of materials included within its 
comprehensive program for environmental restoration, but not subject to regulation by NMED, and specific 
references to PCBs. For example, the Solid Waste Management U~its Report ("SWMU Report"), Revised 
Nov. 1990, Vol. l, at 5 provides as follows: "Some SWMUs described in this report manage wastes that are exempt 
from regulation under RCRAIHSW A. These units are included because all corrective actions at LANL will be 
managed under the ER program... Similarly, PCB wastes are included where routine releases have been 
documented." 

See also Installation Work Plan ("IWP"), Revision 8, March 2000, at iii-iv: "Certain issues of concern at the 
Laboratory are exempt from RCRA 's definition of solid waste and are therefore not subject to the provisions of 
Module VIII, for example, source, by-product, and special nuclear materials (regulated under the Atomic Energy 
Act). The ER Project adheres to the provisions of applicable DOE orders to implement a technically comprehensive 
program that covers all potentially contaminated sites not regulated under RCRA. Provisions in this IWP pertaining 
to subjects outside the scope of RCRA are not enforceable under the Laboratory's Hazardous Waste Facility 
Permit." 

See also IWP, at 3-2: "Based on the findings of the SWMU report, EPA Region 6 identified a subset of sites to 
be included in Module VIII of the Laboratory's Hazardous Waste Facility Permit, issued to the Laboratory in 1989 
(EPA 1990, 1585). The remaining sites identified in the SWMU report but not listed in the permit were retained 
within the ER Project for investigation as areas of concern (AOCs). Unless an investigation reveals that the AOC 
should be added to Module VIII, AOCs are investigated and, if necessary, remediated under DOE authority and 
other applicable authorities (such as the Toxic Substances Control Act) in compliance with applicable regulations." 

See also IWP, at 6-3, § 6.3.1: "Wastes are generated from several ER Project mission-related activities, 
including site investigation& and remedial actions. Waste classifications generated from these operations include 
TSCA-regulated wastes, RCRA-regulated hazardous wastes, radioactive wastes, RCRA-regulated mixed wastes, 
TSCA-regulated mixed wastes, TSCA-regulated radioactive wastes, New Mexico special wastes, and solid wastes. 
Any of these waste classifications could include either solid or liquid forms." 
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918-19 (W.D. Pa. 1981), this provision has been applied to prohibit the federal government from 

seeking injunctive relief pursuant to RCRA Section 7003 with respect to PCBs contamination of 

soil and groundwater. In Burns, the court compared RCRA's "imminent and substantial 

endangerment" provision, with TSCA's "Imminent Hazard" provision, TSCA § 7, 15 U.S.C. 

§ 2606, which "gives the Administrator additional authority to seek judicial relief if there is an 

unreasonable risk of injury to health or the environment." Burns, 512 F. Supp. at 919. The 

government had asserted that, because RCRA Section 7003 would have allowed the government 

to obtain injunctive relief from the non-owner/operator defendants, while TSCA Section 7 would 

limit the government's recourse to owners and operators, application of RCRA would not be 

duplicative of TSCA and, hence, not subject to the Integration Clause. The court rejected this 

argument, holding that: 

since the comprehensive PCB regulations of TSCA are expressly limited to 
owners and operators and since section 1 006(b) of RCRA expressly mandates the 
integration of RCRA with other environmental laws, it is doubtful that Congress 
intended to give the Government broader enforcement power reaching non
owners and non-operators under RCRA. Rather, it is more likely that Congress 
intended PCB regulations to be limited to owners and operators. 

Burns, 512 F. Supp. at 919. The court then decided that USEPA's program for the 

implementation of TSCA "adequately addresses the problems of disposal of PCBs and pollution 

of groundwater." /d. Therefore, "[a]llowing the Government to proceed under both TSCA and 

RCRA would permit the kind of duplication that section 1 006(b) is designed to prevent." /d. 

Burns has been widely accepted as accurately stating the limit of a state or federal 

agency's authority over PCBs and related contamination under RCRA. In Brewer v. Ravan, 680 

F. Supp. 1176, 1181 (M.D. Tenn. 1988), the district court endorsed the holding of Burns, 

deciding as follows: 

7/31/02 

The Court agrees with defendant ... that polychlorinated biphenyls (PCBs) are not 
'hazardous waste' under RCRA, but are regulated exclusively under other federal 
and state environmental statutes. See United States v. Burns, 512 F. Supp. 916, 
918-19 (W.D. Pa. 1981) (suit by federal government to obtain injunctive relief 
against imminent hazard presented by disposal of PCBs can only be brought 
under TSCA) ... Furthermore, the EPA has never identified and·listed PCBs as 
'hazardous waste' pursuant to 42 U.S.C. § 6921(b)(1) (1993). See 40 C.F.R. 
§ 261.30-261.33 (1985). Therefore, unless plaintiffs' RCRA claims are based on 
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the storage, disposal or open-dumping of other 'hazardous wastes,' they must be 
dismissed. 

There is no contrary authority in an enforcement action by a regulatory agency. 

Although one case has held that RCRA Section 1006, as interpreted in Burns, did not block a 

RCRA citizen suit87 for cleanup of PCBs, the court distinguished its holding by saying that, by 

its language, Section 1006 did not limit the actions of private litigants, but only those of 

government agencies. 88 

2. USEPA's Various PCBs Rulemaking Actions Reflect That PCBs Shall 
Be Under The Purview Of TSCA Rather Than RCRA. 

USEP A's various rulemaking actions governing PCBs reflect that the regulation and 

cleanup of PCBs shall be under the purview of TSCA rather than RCRA, in satisfaction of the 

Integration Clause's mandate to avoid inconsistent or duplicative regulation: 

i. USEP A issued an exemption from RCRA regulation for certain PCB-containing 

waste streams that would otherwise be considered a "hazardous waste" because they exhibit the 

toxicity characteristic ("TC") for an organic constituent (see 40 C.F.R. § 261.8). The agency 

justified this exemption by finding that "regulation of these wastes under TSCA is adequate to 

protect the human health and the environment." See 55 Fed. Reg. 11798, 11841 (Mar. 29, 1990). 

In addition, the agency expressly said that, in the future, it would further "evaluate the 

integration of the TSCA PCB regulations with the RCRA hazardous waste regulations for other 

PCB-containing wastes which are identified or listed as hazardous." !d. 

ii. USEP A has most recently decided "to temporarily defer the requirement that 

PCBs be treated as a CST [constituent subject to treatment] in TC soils under RCRA 1006(b) in 

order to investigate how best to integrate the RCRA LDR [land disposal restriction] requirements 

for PCBs with the cleanup programs under [CERCLA] and RCRA (bo~h the specific "corrective 

87 See RCRA § 7002, 42 U.S.C. § 6972. 
88 See Hudson Riverkeeper Fund, Inc. v. Atlantic Richfield Company, 138 F. Supp. 2d 482, 486 (S.D.N.Y. 2001), 
declining to dismiss the plaintiff environmental group's Section 7002 citizen suit due to Section 1006, as follows: 

7131/02 

First, TSCA is regulatory in nature, 'controlling the disposal, manufacturing, handling and storage 
of a chemical such as PCB' [internal citation omitted], and primarily applying [sic] to suits 
brought by the EPA Administrator on behalf of the government. See, e.g., United States v. Burns, 
512 F. Supp. 916,918 (W.D. Pa. 1981). In contrast, the instant suit is a citizen remedial action, so 
TSCA does not apply. 
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action" requirements of RCRA 3004(u) and (v) and 3008(h), and the cleanup requirements 

applying to RCRA regulated units, e.g., during closure)." 65 Fed. Reg. 81373, 81375 (Dec. 26, 

2000). In reaching this conclusion, USEP A acknowledged that cleanup standards are set 

differently under TSCA and RCRA, in part because TSCA standards are only designed to ensure 

that there is "no unreasonable risk" and allow for consideration of "economic impacts."89 In 

contrast, USEPA's Land Disposal Restrictions ("LDRs") would require a greater degree of 

treatment to meet RCRA's risk-minimization standara.'Xl- Nonetheless, "because TSCA 

requirements provide adequate safeguards for managing these PCB wastes," USEPA applied 

RCRA Section 1006(b) (the RCRA integration clause) and deferred applicability of the LDRs to 

PCBs . . Jd. 

iii. Further evidence of USEPA's approach for regulation of PCBs is revealed in a 

number of Office of Solid Waste and Emergency Response ("OSWER") guidance documents. 

See, e.g., "Revised RCRA Inspection Manual, November 1995 Revision," USEPA Office of 

Waste Programs Enforcement, RCRA Enforcement Division, OSWER Directive 9938.02b, Oct. 

1993, Appendix, at III-23 (wherein OSWER states that, "[b]y themselves, PCBs are not RCRA 

hazardous wastes; instead, they are regulated under the Toxic Substances Control Act (TSCA);" 

and justifies the exemption at 40 C.F.R. § 261.8 by stating that, "EPA does not want all PCB 

wastes to become subject to the RCRA regulations because TSCA requirements provide 

adequate safeguards for managing these wastes"). Laboratory Supp. AR, at 19. 

89 See 65 Fed. Reg. at 81375 (Dec. 26, 2000). 

Thus, the RCRA LDR program differs from regulations promulgated under TSCA in two respects. 
First, the RCRA LDR program has an explicit requirement to treat waste prior to disposal. TSCA 
contains no such requirement. Second, TSCA has an explicit requirement to consider economic 
impacts when the Agency promulgates regulations under its authority that is not present in RCRA. 
Although both types of regulations are intended to address health and environmental risks from 
PCBs, these key differences between RCRA and TSCA can lead to different approaches to 
environmental regulation ... These TSCA standards, which allow disposal without treatment of 
soils containing any concentrations of PCBs greater or equal to 50 ppm, were not established to 
represent levels at which threats posed by land disposal ofPCB-containing soils are minimized [as 
LDR standards are] ... Nonetheless, the TSCA rules serves [sic] a similar purpose as the RCRA 
Phase IV rule-an attempt to encourage aggressive remediation of contaminated soil (see 63 FR at 
35409) and reflects the Agency's judgment that land disposal of these soils is reasonably 
protective. 

90 See RCRA § 3004(m); 42 U.S.C. § 6924(m) (requiring that LDRs "substantially reduce the likelihood of 
migration of hazardous constituents from the waste so tlult short-term and long-term threats to human health and the 
environment are minimized"). 
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iv. USEPA revised the PCBs "action level" previously proposed as part of Subpart S, 

m light of the much higher cleanup levels long implemented under the TSCA PCB Cleanup 

Policy ("TSCA Policy"). See 59 Fed. Reg. 62788,62789 (Dec. 6, 1994). USEPA acknowledged 

that the TSCA Policy's level of 1 ppm was designed to meet a less stringent standard (that it 

would not result in an unreasonable risk), th~n SubpartS's 0.09 ppm "action level." 59 Fed. Reg. 

at 62794. However, because the TSCA Policy's cleanup level was already determined to be 

adequately protective of human health and the environment, the agency was compelled to replace 

SubpartS's action level of0.09 ppm, with the TSCA Policy's level of 1 ppm. !d. 

v. Although USEPA's PCBs regulations provide that a self-implemented cleanup 

conducted in accordance with its terms does not preclude a later action pursuant to RCRA or 

CERCLA, 91 this provision was not intended to grant USEP A additional authority to reach PCBs 

under RCRA. Rather, it "simply clarifies" that, because PCBs contamination commonly occurs 

along with other contaminants of concern ("COC''), in particular, certain metals and organic 

solvents, the RCRA or CERCLA cleanup authority would not be prevented from requiring 

additional remediation with respect to such other COCs, merely because the facility owner had 

already completed a satisfactory self-implementing cleanup of the PCBs under TSCA.92 

3. Jurisdiction Under The HWA Can Be No Broader Than That Under 
RCRA. 

The HW A reflects a legislative intent that the New Mexico program regulate only those 

wastes subject to federal regulation under RCRA. A comparison of the HW A and RCRA shows 

a state legislative intent, manifested in express language, that the HW A cover only those wastes 

subject to federal regulation under RCRA.93 This legislative limitation can be circumvented only 

91 See 40 CFR § 761.61(a)(1)(ii). 
92 See 63 Fed. Reg. 35383, 35407 (Jun. 29, 1998): "Section 761.6l(a)(1)(ii) simply clarifies that such action by the 
facility does not bind other cleanup programs, such as CERCLA or RCRA, which remain free to determine which 
parts of the facility they will address and how to do so, using their usual cleanup criteria. Since sites contaminated 
with PCBs often contain other contaminants such as metals and organic solvents, each remedial action needs to 
consider and address all constituents of concern. If a person is considering doing a self-implementing cleanup at a 
portion of a facility likely to undergo cleanup under some other Federal or state program, the person would be well
advised to coordinate with that program before proceeding, to avoid having to do further work after its self
implementing cleanup was completed." 
93 The HW A's definition of"hazardous waste," Section 74-4-2.1, and "solid waste," Section 74-4-2.M, are virtually 
identical to the definition of those terms in RCRA.93 See Section 1004(5), 42 U.S.C. § 6903(4) (definition of 
"hazardous waste") and Section 1004(27), 42 U.S.C. § 6903(27) (defmition of "solid waste"); fu addition, the 
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. 
if the EIB determines, .. after notice and public hearing, that such federal regulations are not 

sufficient to protect public health and the environment. "94 The EIB has not made such a 

determination or adopted any more stringent regulations for PCBs. 

4. USEPA's TSCA PCBs Program Is Non-Delegable. 

USEPA made clear that, .. [t]he TSCA PCB Program is not delegable, and EPA is not 

delegating responsibility for implCffiC11ting TSCA Section 6(2) to the States." 63 Fed. Reg. 

35383, 35416 (Jun. 29, 1998). Theoretically, New Mexico could adopt a "PCBs look-alike 

program" or .. expand its State-hazardous waste program by including PCBs" and thereby assert 

authority over PCBs. See 59 Fed. Reg. 62788, 62832 (Dec. 6, 1994); see also 63 Fed. Reg. at 

35416 .(Jun. 29, 1998). New Mexico has not adopted a "look-alike" program for PCBs and has 

not sought to expand its hazardous waste program to include PCBs. Therefore, NMED is 

precluded from imposing requirements for PCBs in the Draft Order. 

5. The Draft Order Exceeds NMED's Authority Because· It Imposes 
PCBS Requirements That Conflict With Or Duplicate TSCA 
Requirements Imposed Upon The Laboratory By USEPA. 

The Draft Order exceeds NMED's authority by ordering the Laboratory to determine the 

nature, amount and extent of contamination of PCBs allegedly released into soil, ground water, 

surface water and sediment from regulated units or SWMUs.95 These requirements would 

conflict with, and are duplicative of, the requirements imposed by USEPA's existing and 

imminently forthcoming TSCA permit for the Laboratory and, as such, are void. 

USEP A Region 6 ("Region 6") actively regulates disposal and remediation of PCBs at 

the Laboratory, including through issuance of a TSCA permit for the Laboratory's PCBs 

management areas. This TSCA permit includes conditions for monitoring and cleanup of PCBs 

Legislature precluded the EIB from listing as a hazardous waste "any solid waste or combination of solid wastes ... 
that has not been listed and designated as a hazardous waste by [EPA] pursuant to [RCRA)." Section 74-4-4.A(l). 
This prohibition applies to, inter alia, whatever rules the EIB adopts for "the taking of corrective action for all 
releases of hazardous waste or constituents from a solid waste management unit" within and beyond a facility's 
boundaries. §§ 74-4-4.A.5(h) & (i). · 
94 The HW A contains one other exception to the limitation, which is not relevant in this case, if a waste is imported 
into New Mexico and the state of origin classifies the waste as "hazardous," NMSA 1978, § 74-4-3.3 (1989). 
95 See supra, at n. 1. 
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contamination m groundwater.96 In a draft public notice regarding reauthorization of the 

Laboratory's current TSCA permit ("Fact Sheet: PCB Landfill Re-Authorization"), Region 6 

describes the applicable requirements for remediation of groundwater contamination related to 

disposal of PCBs as follows: 

In order to ensure that PCBs are not a contaminant in Area G, the proposed 
approval adds the new R-22 monitoring well into the groundwater monitoring 
requirement, and eliminates the requirement to sample the springs at the bottom
of the mesa which is at a remote distance from Area G. The proposed approval 
requires that LANL sample for PCBs at all five ports once per year, and report 
any positive results. If PCBs were to be detected in the ground water samples, 
LANL would be required to report this to EPA. Under TSCA, this is would [sic] 
be defmed as illegal disposal, and would be referred to Enforcement for action 
under TSCA. Depending on the situation, an NOV [Notice of Violation] would 
be issued with 6PD technical input to resolve the problem which would include 
whatever remediation requirements are necessary to halt further contamination as 
well as cleaning up the contaminated area as appropriate. 

"Fact Sheet: PCB Landfill Re-Authorization for Los Alamos National Laboratory, Los Alamos, 

NM" ("Draft Fact Sheet"), (Laboratory Supp. AR, at 83) transmitted by James Sales (Region 6), 

Mar. 13, 2002, at "Discussion,", 4. Therefore, as part of its reauthorization of the Laboratory's 

permit governing the treatment, storage, disposal and management of PCBs-containing wastes 

under TSCA, Region 6 has expressly indicated that, if necessary to satisfy TSCA 's standard that 

PCBs contamination not pose unreasonable risks, it will order the Laboratory to conduct further 

monitoring, characterization and remediation ofPCBs contamination in groundwater.97 

The Laboratory has established a successful record of following TSCA guidance m 

executing environmental restoration projects at sites with PCBs contamination. For example, as 

part of a 1995 expedited cleanup at TA-3, the Laboratory excavated approximately 1,000 cubic 

yards of PCB contaminated soils. Then, when USEP A Region 6 imposed a more stringent 

cleanup criterion because of proximity to a water course, the Laboratory complied by removing 

96 Additionally, the Laboratory's PCBs management program is subject to the "Federal Facility Compliance 
Agreement on Storage of Polychlorinated Biphenyls," adopted by USEPA, DOE, and the U.S. Naval Nuclear 
Propulsion Program ("NNPP") on August 8, 1996. Laboratory Supp. AR, at 21. 
97 See id. Region 6 would have the authority to pursue cleanup of PCBs under Section 7 of TSCA, the "Imminent 
hazards" provision, which allows the Administrator to obtain "temporary or permanent relief as may be necessary to 
protect health or the environment from the unreasonable risk associated with the" disposal of "an imminently 
hazardous chemical substance or mixture" (15 U.S.C. § 2606). 
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and disposing of an additional 2,400 cubic yards of rock and soil.98 US EPA Region 6 supervised 

and approved all aspects of this cleanup.99 

The Draft Order's requirements for monitoring, characterization and cleanup ofPCBs are 

inconsistent with the requirements imposed by Region 6 in the Laboratory's TSCA permit. As 

part of the existing permit's renewal, Region 6 has tentatively approved a limited groundwater 

monitoring _w.River from the requirements of 40 C.F.R. § 761.75(b)(7), "based upon EPA's 

review of the design of the pits and shafts and geology reports of the area as they specifically 

relate to the behavior of PCBs in soils and the disposal of non-liquid PCBs at this site."100 

Further, Region 6 has expressly indicated that this groundwater monitoring waiver "may be 

revoked if evidence is pres~nted to EPA that PCBs are migrating through the tuff in a manner 

that p~esents an unacceptable risk to human health or the environment."101 

In accordance with Region 6's renewal of the Laboratory's TSCA permit, the Laboratory 

will discontinue monitoring of surface water springs at the bottom of the mesas, and instead 

conduct annual sampling at all five ports of a new regional monitoring well, R-22. In contrast, 

the Draft Order would require the Laboratory to increase the frequency of current PCBs 

sampling at the very same springs that Region 6 has proposed to remove from the Laboratory's 

monitoring program (see Draft Order, Section IV.A.3.f.4.). In addition, the Draft Order would 

require the Laboratory to sample sediment within MDA G and the canyon bottom (see Draft 

98 See "Major Accomplishments of the Environmental Restoration Project in Fiscal Year 2001, Julie A. Canepa, 
Program Manager, Univ. of California, LANL, Mat Johansen, Project Manager, DOE, Los Alamos Area Office, at 
46/51 of Power Point presentation, Laboratory Supp. AR, at 1 ); "Voluntary Corrective Action Completion Report 
for Potential Release Site 03-056(c), LA-UR-01-5349, ER2001-0657, Sept. 2001, at iii. 
99 See "Approval of the VCA Report under TSCA 761.6l(c) for PCB site 3-056(c) at Los Alamos National 
Laboratory," Nov. 28, 2001. Note that the Laboratory and USEPA Region 6 communicated with NMED with 
respect to the development and implementation of the voluntary corrective action for this PRS, in accordance with 
DOE's mandate to pursue all environmental restoration activities as part of a unified program and to encourage 
public and inter-agency participation in such activities where possible and appropriate. For example, NMED 
submitted comments on the Laboratory's "Guidance for Evaluation and Cleanup of Polychlorinated Biphenyls 
(PCBs)," Feb. 22, 1995, which the Laboratory submitted to USEPA Region· 6. In fact, NMED commented to 
USEPA Region 6 on the Laboratory's PCBs Guidance. See letter "NMED Comments Regarding SWMU 42-003 
and Proposed Guidance for Evaluation and Cleanup of Polychlorinated Biphenyls (PCB) at Los Alamos National 
Laboratory (LANL)," R. Kern, Technical Compliance Program Manager, Hazardous and Radioactive Materials 
Bureau to B. Driscoll, RCRA Permits Branch, USEP A Region 6. 
100 "Draft Los Alamos National Laboratory, PCB Pits and Shafts Approval Conditions," Section Ill.A.l. Laboratory 
Supp. AR, at 107. 

101 /d. 

7131/02 118 



Order, Section IV.C.l.3.v, IV.C.l.c.v). Therefore, notwithstanding that Region 6 (the agency 

with exclusive authority to regulate PCBs) has deemed the Laboratory's TSCA permit and 

tentative groundwater monitoring waiver adequate to protect human health and the environment, 

NMED seeks to impose additional, duplicative and inconsistent requirements in the Draft Order. 

NMED has further exceeded its authority by attempting through issuance of the Draft 

Order to impose requirements for monitoring and cleanup of :PC:as in soil and sediment, as 

follows: 

The Department has established soil cleanup levels for PCBs. Soil cleanup levels 
for PCBs are discussed in the Department's Position Paper "Risk-based 
Remediation of Polychlorinated Biphenyls at RCRA Corrective Action Sites" 
(March 2000). The default soil cleanup level for PCBs is 1 milligram per 
kilogram (mglkg). 

Draft Order, § VIII.B.l.a. NMED has no authority to establish additional cleanup levels for 

PCBs in soil and sediment, whether duplicative ofUSEPA's requirements or not, as purported by 

the Draft Order. In particular, NMED has overreached its authority in the Draft Order by 

attempting to require that sampling and analysis must be conducted to assure that concentrations 

ofPCBs in surface flows and runoff from SWMUs and AOCs do not exceed 0.014 J.Lg/1, which is 

the federal Clean Water Act's Section 304(a) water quality criterion for freshwater aquatic 

toxicity (see, e.g., Draft Order Table IV.A.5-l). As Region 6 stated in the forthcoming TSCA 

permit renewal, surface and groundwater monitoring shall be conducted in accordance with the 

conditions of the Laboratory's TSCA permit and Storm Water Pollution Prevention Plan. 102 

Imposition of any additional or duplicative sampling, monitoring, reporting, or other 

requirements with respect to PCBs is clearly beyond NMED's authority. 

Finally, the Draft Order provisions would deprive the Laboratory of a key presumption 

available to it under TSCA. The TSCA PCBs Cleanup Policy only requires a site owner to 

investigate and cleanup PCBs contamination that poses an unreasonable risk of exposure to 

PCBs. Absent a specific finding from the USEP A Regional Administrator, "PCBs disposed of, 

placed in a land disposal facility (such as a ·dump, landfill, waste pile, or land treatment unit) or 

PCBs spilled or otherwise released to the environment, including areas contaminated by spills 

102 See draft TSCA permit, at III.F. 
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and releases such as sediments, prior to April 18, 1978, would be presumed to be disposed of in a 

manner that does not present a risk of exposure, and would not necessarily require further 

disposal action." 59 Fed. Reg. 62788, 62792 (Dec. 6, 1994); see 40 C.F.R. § 761.50(b)(3)(i)(A), 

finalized at 63 Fed. Reg. 3583, 35401 (Jun. 29, 1998); see, e.g., Rogers Corp. v. Environmental 

Protection Agency, 275 F.3d 1096, 1102-03 ~D.C. Cir. 2002) (remanding a decision by USEPA's 

Environmental Appeals Board that sustained an administrative law judge's accelerated decision 

that the respondent was liable for unlawful disposal ofPCBs). The Draft Order does not afford 

the Laboratory the opportunity for that presumption. Instead, the Draft Order attempts to force 

the Laboratory to characterize and cleanup PCBs contamination, upon the mere assertion that 

such_~ontamination may present a risk of future harm to health or the environment. 

* * * * * 

Because PCBs are not subject to regulation pursuant- to RCRA or the HWA, NMED has 

no authority to allege that the disposal or release of PCBs may present an imminent and 

substantial endangerment in the ISE Determination. As such, both the ISE Determination and all 

provisions of the Draft Order that rely upon it or otherwise order monitoring, reporting and/or 

cleanup of PCBs are unlawful. 

E. The Provisions Of The Draft Order Are Contrary To Law Because The 
Form Of The Order Improperly Deprives The Laboratory Of Fundamental 
Fairness And Procedural Rights. 

Summary of Comment 

· The Draft Order purports that it will be issued as an "Imminent and Substantial 

Endangerment Order" under Section 74-4-13.A of the HWA. However, the Draft Order's 

alleged basis content, timing, and the actions it attempts to direct, as well as the statements of the 

Secretary and other NMED staff leading up to the Draft Order, vitiate the assertions that it is 

based on an "imminent and substantial endangerment" and that the actions compelled by the 

Order are necessary to address such endangerment. Instead, the Draft Order is, in sum and 

substance, an NMSA 1978, Section 74-4-10.E (2001) corrective action .. order (a form of 

compliance order) whose purpose is to direct, in a very controlled and prescriptive way, the 

conduct of corrective action at various SWMUs at the Laboratory. By labeling the corrective 

action order an "Imm.lnent and Substantial Endangerment Order," the Department attempts to 
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deny the Laboratory certain procedural rights and protections afforded to recipients of Section 

74-4-lO.E compliance orders. Similarly, by issuing any administrative order- whether an 

endangerment order or a corrective action order- rather than modifying the existing RCRA 

permit's corrective action, NMED deprives the Laboratory of additional procedural rights 

afforded for permit modifications. NMED's attempt to circumvent and deprive the Laboratory 

of its procedural rights violates fundamental fairness, and renders the Draft Order void. 

Basis of Comment 

The Draft Order purports to be issued as an "Imminent and Substantial Endangerment 

Order" under Section 74-4-13.A of the HW A. However, all of the circumstances surrounding 

the issuance of the Draft Order indicate that NMED has distorted the basis for its issuance: 

7/31/02 

• First, there simply is no basis for NMED to allege that there may be an "imminent 

and substantial endangerment." In Section I.B above, each of the endangerment 

circumstances asserted by NMED in the Determination were carefully analyzed, and 

found to be either flatly wrong, contradicted by the very administrative record 

references cited within the ISE Determination, or belied by the weight of the evidence 

in the administrative record as a whole. 

• Second, until May 2, 2002 (the date of the release of the Draft Order), NMED staff 

had made repeated public statements (before the Northern New Mexico Citizen's 

Advisory Board, or "NNMCAB," and elsewhere) advising that, for over a year, it had 

been preparing a corrective action order, that was to specify corrective action 

requirements for various Laboratory hazardous waste units. NNMCAB Minutes and 

Accompanying Exhibits, Laboratory Supp. AR, at 64 and 65. In fact, in his July 11, 

2002 testimony before the U.S. Senate Committee on Environmental and Natural 

Resources, NMED Secretary Maggiore himself called the Draft Order a "Corrective 

Action Order." Maggiore Senate Testimony, Laboratory Supp. AR, at 104. 

• Third, NMED's actions demonstrate that it is not acting and cannot possibly be 

considered to be acting out of any sense of public or environmental urgency or 

impending harm. NMED staff consumed more than one year to prepare the text of 
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the Draft Order, then released the order in draft form for 60 days of public comment, 

then on its own initiative extended the public comment for another 30 days, and, 

finally, has stated publicly that the final Order will not be issued for yet another 60 to 

90 days after the public comment period. Presumably a situation that might present 

an imminent and substantial end~germent would warrant a more expeditious agency 

response; it almost certainly would not allow the amount of time necessary to receive 

and respond to public comments. 

• Fourth, NMED's frequent public statements about the environmental condition of the 

Laboratory and the status of environmental response over each of the past three years 

have all emphasized that the process of addressing the contamination from legacy 

wastes was progressing satisfactorily. In fact, the NMED 2001 State of the 

Environment Statement (issued on NMED's website), in its section devoted expressly 

to "DOE Facilities' Affects [sic] on New Mexico's Environment," suggests nothing 

about the presence of a hazard or a potential imminent and substantial endangerment. 

Instead, the section notes that all detection of contaminants off of LANL property, 

including at water supply wells maintained by Los Alamos County, "have been below 

regulatory standards" and, for tritium, "well below the drinking water standards." 

State of the Environment, Chapter entitled "DOE Oversight," at 2 of 4. 

• Fifth, the Draft Order's contents mirror the content and process for corrective action 

requirements, contradicting a claim that it is an endangerment order. Notably, no part 

of the Draft Order's detailed, prescriptive requirements is expressly linked to 

addressing a claimed potential endangerment. Instead, starting on page 145, the Draft 

Order's prescriptive requirements are all couched in terms of "Corrective Measures" 

(title of Section VII, at 145), or "Corrective Measures Evaluation" (Draft Order, 

Section VII.D, at 148), or "Corrective Measures Implementation" (Draft Order, 

Section VILE, at 151 ). Beyond that, the Draft Order expressly provides (Section 

VII.D .6, at 151) that the "Corrective Measures Evaluation" is tantamount and 

equivalent to EPA's "Corrective Measures Study" for purposes ofRCRA compliance. 

A Corrective Measures Study ("CMS") is the cornerstone of the federal and state 
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corrective action process to address SWMUs at regulated facilities (see ANPRM, 61 

Fed. Reg. at 19447 (May 1, 1996)). 

• Sixth, the Determination, on which the Draft Order is supposedly based, states in the 

first paragraph that it is issued under the statutory authority of NMSA 1978, Section 

74-4-10.1 (1989) ("Hazardous waste monitoring, analysis and testing"), rather than 

Section 74-4-13 (the imminent and substantial endangerment provision extending to 

both "hazardous wc;tste" and "solid waste"). This fact is further evidence that NMED 

is not truly addressing an endangerment. 

In short, given the Draft Order's content, nature and timing and NMED's well

documented record of public statements to the contrary, NMED's current allegation that an 

endangerment exists and that the Draft Order is necessary to address such endangerment under 

Section 74-4-13, strains credibility. Instead, NMED's statements, the administrative record, and 

the content of the Draft Order itself indicate that, if anything, the Draft Order must be considered 

a Section 74-4-10.E corrective action compliance order. It is a well-established principle oflaw 

that the label an agency attaches to its action is not determinative; rather, the action will be 

reviewed in light of the substance of what the agency has done. Continental Air Lines, Inc. v. 

C.A.B, 522 F.2d 107, 124 (D.C. Cir. 1975); Sea-Lartd Service, Inc. v. Federal Maritime 

Commission, 402 F.2d 631, 633 (D.C. Cir. 1968). Here, all indicia are that NMED has in effect 

proposed a corrective action order. 

Not only is the Draft Or~er void under Section 74-4-13, but the attempt to cast it as a 

Section 74-4-13 endangerment order operates to deprive the Laboratory of all the procedural 

rights to which it would otherwise be entitled in response to a compliance order. Specifically, an 

NMSA 1978 Section 7 4-4-1 O.E corrective action compliance order (which can only be issued 

upon the release of "hazardous waste" from a facility with interim authorization to treat, store or 

dispose of hazardous waste) affords the recipient important procedural protections. Most 

notably: (i) the recipient is entitled to a public hearing on the Order as a matter of right if the 

recipient requests one within 30 days of the Order's issuance; (ii) at the public hearing, the 

recipient is entitled to an evidentiary hearing conducted by an independent hearing officer, with 

the right to present testimony, to cross-examine witnesses presented by NMED, and to receive 
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and review findings of fact and written recommendations by the hearing officer based on the 

evidence submitted; (iii) the recipient may also receive certain pre-hearing discovery in 

accordance with the provisions of 20.1.5.300, et seq. NMAC; and (iv) the order will not be 

considered final for purposes of enforcement or judicial review until the hearing officer has 

prepared a complete record of the proceedings, made a written recommendation to the Secretary 

of NMED, and the Secretary has made a decision after review of that recommendation. NMSA 

1978, § 74-4-lO.H. and I. 

By contrast, an order issued under NMED's imminent and substantial endangerment 

authority in Section 74-4-13 does not afford a public hearing and the attendant rights to present 

evidence, cross-examine witnesses, receive discovery from NMED, and obtain written fmdings 

and recommendations from an independent hearing officer. Further, orders issued under Section 

74-4-13 are· final and immediately enforceable, unless, after a hearing and upon good cause 

shown, a stay of enforcement is granted by a court. 

Thus, by attempting to disguise what is m reality a corrective action order as an

endangerment order, NMED has not only painted an exaggerated and erroneous picture of the 

environmental condition at the Laboratory; it has acted contrary to law by depriving the 

Laboratory of procedural rights and fundamental fairness. 

Moreover, regardless of the order's form, the overriding reality is that the Laboratory has 

had, for the past twelve years, been implementing a corrective action program pursuant to a 

RCRA permit approved by USEP A and implemented by NMED since 1996 that contains a 

"corrective action module" (Module VIID. By proposing the Draft Order, NMED has essentially 

discarded the provisions of the permit module without even attempting to follow the NMED's 

administrative procedures for modifying the permit. This permit module is the. detailed step-by

step blueprint for the corrective. action approach for all solid waste management units, or 

"SWMUs," identified at the Laboratory. Pursuant to that corrective action process (as well as 

DOE guidelines), the Laboratory in the 1990 SWMU Report identified 2124 potentially 

contaminated sites. USEP A Region 6 identified a subset of these potentially contaminated sites 

to be included as SWMUs in the Corrective Action Module VIII ofthe Laboratory's Hazardous 

Waste Facility Permit. The remainder of the potentially contaminated sites identified in the 
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SWMU Report, but not listed on the RCRA permit, were retained by the Laboratory's 

Environmental Restoration Project as areas of concern (AOCs). Collectively, SWMUs and 

AOCs, are referred to as potential release sites ("PRS"). Originally, the Laboratory grouped the 

PRSs into 24 Operable Units ("OUs"). To date, the Laboratory has submitted to NMED 24 

Operable Unit RCRA Facility Investigations Work plans. The Laboratory continues to 

methodically evaluate the environmental conditions and hazards posed by each SWMU or group 

of consolidated PRSs. 

In all, over 40 major technical submissions have been made by the Laboratory over the 

past eight years pursuant to the corrective action module of the RCRA permit. The SWMUs 

specified in the permit, and the actions that are required for them, are addressed in substitute 

fashion in Sections Vll and VIII of the Draft Order (at 145-57), but the requirements applied to 

them have been changed and expanded. In essence, after a decade of Laboratory deliverables 

under the permit's corrective action module, the Draft Order would unilaterally modify it. By 

doing so, NMED is circumventing the procedural protections that would otherwise be afforded to 

the Laboratory. For instance, Section E of the corrective action permit module provides a 

dispute resolution mechanism for the Laboratory and NMED to follow in the event of any 

differences of opinion. In addition, substantial changes regarding the remedial objectives, scope 

or process would normally constitute "major permit modifications." For any such "major 

modification" to its RCRA Permit, the Laboratory would, pursuant to § 7 4-4-4.2.H, be afforded 

the procedural right to a public hearing, to present testimony, to cross-examine adverse 

witnesses, to receive findings of fact and the recommendation of a hearing officer, and the right_ 

to judicial appeal of the modification before it becomes effective. The Draft Order provides 

none of these protections. 103 

Thus, by improperly classifying this corrective action as an endangerment order and by 

circumventing the process for dispute resolution and modification of the RCRA permit, NMED 

has deprived the Laboratory of its procedural rights and fundamental fairness. These 

fundamental procedural flaws, by themselves, void the Draft Order. 

103 Section III.O of the Draft Order provides that the provisions of the order may be incorporated into the RCRA 
pennit when it is renewed, but NMED does not conunit to do so. 
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III. THE DRAFT ORDER IS ARBITRARY AND CAPRICIOUS AND NOT 
SUPPORTED BY SUBSTANTIAL EVIDENCE IN THE ADMINISTRATIVE 
RECORD. 

A. The Draft Order Is Arbitrary And Capricious Because It Contravenes, 
Without Explanation Or Justification, Established USEPA And NMED 
Practice Regarding The Role Of Risk Assessment and Land Uses In Remedy 
Selection. · 

Summary of Comment 

Contravening a decade of regulatory acceptance, development, and use of risk-based 

decisionmaking in setting final media cleanup levels, NMED in the Draft Order mandates the 

application of standards promulgated under other regulatory programs- such as the Maximum 

Contaminant Levels under the federal Safe Drinking Water Program - o~ soil contaminant levels 

expressly set as screening levels, as the final cleanup standards. The standards promulgated 

under other regulatory programs were intended as indicators for water quality only, and were 

never intended to be applied as cleanup goals for contaminated sites. Under the Draft Order, a 

site-specific human health risk assessment can only become relevant after the respondent 

demonstrates that the inappropriately mandated cleanup levels are technically infeasible. 

Additionally, the Draft Order mandates that the Laboratory meet cleanup standards consistent 

only with residential land use scenarios, even though the residential scenario is wholly 

inconsistent with the current and future land uses at most affected properties. The approach used 

in the Draft Order to develop and implement cleanup levels is contrary to USEPA's corrective 

action program upon which NMED's program is modeled and is contrary to NMED's own 

corrective action guidance and practice. These deviations are completely unexplained and 

unjustified, and are consequently arbitrary and capricious. 

Basis of Comment: 

NMED in the Draft Order virtually ignores the role of human health risk assessment in 

determining final cleanup levels for corrective action by mandating in advance what the cleanup 

levels will be: 

• For soil, the cleanup levels for most chemicals are mandated by NMED to be those 

listed in the Department's Technical Background Document for Development of Soil Screening 
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Levels ("NMED Soil Screening Level Guidance") (Draft Order, Section VIII.B.l) for residential 

uses. 

• For groundwater, the cleanup levels mandated by NMED for most chemicals 

incorporate USEPA drinking water standards under the Safe Drinking Water Act, the New 

Mexico Water Quality Control Commission ("WQCC") standards, or USEPA Region 6 human 

health screening levels for tap water (which all apply to treated water, not groundwater) (Draft 

Order, Section VIII.A.l ) .. 

• For surface water, the cleanup levels mandated by NMED for most chemicals are the 

surface water quality standards and criteria provided by USEPA under the Federal Water 

Pollution Control Act (Clean Water Act), or in the surface water quality standards and 

regulations adopted by WQCC under the New Mexico Water Quality Act. (Draft Order, Section 

VIII.C.l). 

The Draft Order compels the Laboratory to comply with these mandatory cleanup levels 

"unless otherwise specifically provided in this Order." (Draft Order, Section VIII at 154). 

Oddly, NMED has allowed only one avenue in the Draft Order for development of an alternate 

cleanup level for any media at any site: where the Respondent can demonstrate to the 

satisfaction of NMED that "achievement of the cleanup goal [established in Section VIII of the 

Draft Order] at a particular site is technically infeasible," then and only then is the Respondent 

authorized to "prepare a site-specific risk assessment for that site to identify alternative cleanup 

goals." (Draft Order, Section VII.C.l at 146-47). While not defined in the Draft Order, other 

NMED-administered regulations employing the term "technical infeasibility" indicate that it has 

nothing do with risk assessment, but rather focuses on the limited effectiveness of available 

technology. 104 

104 The term "technical infeasibility" is never defined in the Draft Order. Presumably its meaning parallels that of 
the term in the WQCC's groundwater regulations, where ''technical infeasibility" is defined as when a responsible 
person is unable to fully meet water pollution abatement standards using "commercially accepted abatement 
technology," in that a statistically valid extrapolation of future reduction in contaminants over a 20 year period using 
the technology is measured at less than 20%. See 20.6.2.4103.E NMAC. A similar statistical test is required for a 
demonstration of ~'technical infeasibility," using currently available technologies, under the Effi's underground 
storage tank regulations. See 20.5.12.1228 NMAC. 

7131/02 127 



The Draft Order, by only allowing the Laboratory to set alternate cleanup levels through 

a showing of technical infeasibility, ignores the WQCC's allowance for alternative abatement 

standards for groundwater and surface water cleanups in its abatement regulations. 

20.6.2.4103.F NMAC. The WQCC specifically allows alternative abatement standards if 

"compliance with the abatement standard(s) is/are not feasible, by the maximum use of 

technology within the economic capability of the responsible person; or there is no reasonable 

relationship between the economic and social costs and benefits (including attainment of the 

[groundwater and surface water] standards ... to be obtained." 20.6.2.4103.E(l)(a) NMAC. 

The alternative abatement standard must be technically achievable and "cost-benefit justifiable" 

and must not "create a present or future hazard to public health105 or undue damage to property." 

20.6.2.4103.E(l)(b) & (c) NMAC. By eliminating the allowance of alternate abatement 

standards, NMED has modified and made more stringent the applicable cleanup levels set by the 

WQCC. There is no legal or factual basis to support such an action. 

NMED's nod to the role of risk-assessment as a tool oflast resort, only at the back endof 

the remedial selection process and only after a demonstration of technical infeasibility, turns on 

its head a decade of regulatory development, acceptance and implementation of risk-based 

approaches to remedial decisionmaking, not only on the federal level, but also within NMED. 

NMED's written policies and guidances for RCRA corrective action are set forth in the NMED 

RCRA Permits Management Program "RPMP Document Requirement Guide" ("RPMP 

Guide"). 106 In it, NMED has compiled various USEP A and NMED policies and rulemakings that 

pertain to risk assessment and other parts of corrective action. See, RPMP Guide, Section II.B, 

entitled "HSW NCorrective Action." NMED relies heavily on USEPA policy in part because, as 

noted in Section LA of these comments, NMED' s entire hazardous waste program is patterned 

after the USEP A hazardous waste program, structured to meet the federal minimum standards 

105 Pursuant to 20.6.2.7.X NMAC, a hazard to public health "exists when water which is used or is reasonably 
expected to be used in the future as a human drinking water supply exceeds at the time and place of such use, one or 
more of the numerical standards of Subsection A of 20.6.2.31 03 NMAC, or the naturally occurring concentrations, 
whichever is higher, or if any toxic pollutant affecting human health is present in the water. In determining whether 
a discharge would cause a hazard to public health to exist, the secretary [of environment) shall investigate and 
consider. the purification and dilution reasonably expected to occur from the time and place of discharge to the time 
and place of withdrawal for use as human drinking water." 
106 See NMED, Water and Waste Management Division, Hazardous and Radioactive Materials Bureau ("HRMB''), 
RCRA Pennits Management Program, RPMP Document Requirement Guide, Volume 1- External, HRMB 
Standard Operating Procedures Manual, Mar. 4, 1998 ("RPMP Pennit Guide"). Laboratory Supp. AR, at 28. 
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. 
and (unlike many states) constrained by statute not to exceed such minimum standards. See 

§ 74-4-4.A. Not surprisingly, in the RPMP Permit Guide, NMED has included with approval the 

entire text of several of the key USEP A regulatory preambles addressing corrective action. One 

of its more recent HRMB guidance documents includes a detailed appendix, "contain[ing] a 

listing of some references that may be of value in defining the nature and extent of site 

environmental contamination,''107 nearly all of which are USEP A guidance documents. The 

principles outlined in those USEPA preambles and guidance documents directly conflict with 

NMED's rejection in the Draft Order of the role of risk assessment in corrective action 

decisionmaking. For instance, in its most recent preamble statement addressing its corrective 

action program, in 1996 (a statement included en toto in the RPMP Guide), USEPA announced 

seven key operating principles of corrective action. The first and foremost principle - indeed, 

the nallmark of the program- is identified as: 

1. Corrective Action Decisions Should be Based on Risk. 

As. in most USEPA programs, the Agency's fundamental goal in the corrective 
action program is to control or eliminate risks to human health and the 
enviroilDient. Risk-based decisionmaking is especially important to the corrective 
action program, where it should be used to ensure that corrective action activities 
are fully protective given reasonable exposure assumption and consistent with the 
degree of threat to human health and the environment at a given facility. 

61 Fed. Reg. 19431, 19441 (May 1, 1996). 

Consistent with this principle, "EPA's program for corrective action implementation 

incorporates risk-based decisionmaking through the corrective action process." See 61 Fed. Reg. 

at 19450. Implementation is accomplished by comparing data collected prior to or during the 

corrective action process, with predetermined "screening levels," "target levels" or "action 

levels,'' such as Soil Screening Levels or standards promulgated under other regulatory programs 

(e.g., Maximum Contaminant Levels ("MCLs")). The action level serves merely as a "trigger" 

for the agency to decide whether further evaluation is required. As explained by USEP A: 

Actions levels should be distinguished from cleanup levels, which are determined 
later in the corrective action process. Contamination exceeding action levels 

107 "Ouidance for Assessing Ecological Risks Posed by Chemicals: Screening-Level Ecological Risk Assessment," 
Final, NMED HRMB, Mar. 2000, at A-2 and A-3. 
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indicates a potential threat to human health or the environment which may require 
further study. Action levels also inform the permittee of the levels below which 
the Agency is unlikely to require active remediation of releases, and provide a 
point of reference for suggesting and support alternative remedial levels. 

55 Fed. Reg. 30798,30814 (Jul. 27, 1990). 

Once further evaluation is conducted, the actual cleanup level set by the agency is based 

on an evaluation of human health and ecological risk. As explained by USEP A, "Media cleanup 

standards (and levels) should reflect the potential risks of the facility and media in question by 

considering the toxicity of the constituents of concern, exposure pathways, and fate and transport 

characteristics." 61 Fed. Reg. at 19449. Unless available media cleanup standards were 

developed using exposure and other assumptions consistent with the site-specific conditions at 

the facility in question, site-specific risk assessments are generally conducted to guide the 

establishment of final cleanup levels. See id. 

By contrast, in the Draft Order, NMED simply identifies "action levels" or "trigger 

levels" set forth by NMED or under other regulatory programs and mandates them as the final 

cleanup levels, without site-specific risk assessments and without a determination that the action 

levels reflect assumptions relevant to the Los Alamos facility. This is not only contrary to the 

USEP A corrective action program described above (which was incorporated with approval into 

the NMED RPMP Permit Guide and is followed by NMED), but is contrary to the text of 

NMED's own policy documents. For instance, the NMED Soil Screening Level Guidance

mandated as final cleanup levels in Section VIII. B. I of the Draft Order- expressly provides that: 

SSLs do not in themselves represent cleanup standards, and the SSLs alone do 
not trigger the need for a response action or define "unacceptable" levels of 
contamination in soil. Screening levels such as SSLs identify the lower end of 
this spectrum-levels below which there is generally no need for further 
concern-provided the conditions associated with the development of the SSLs 
are consistent. 

NMED Soil Screening Guidance, at 2 (emphasis added). 

Further, the sole NMED-authored guidance document on remedy selection in corrective 

action- the NMED "Risk Based-Decision Tree"- expressly contemplates that a baseline human 

health risk assessment may provide the basis for calculating site-specific cleanup levels. See id. 

1131102 130 
.;-·;i: 
\i."· : 

1
:~ ... : . 

. 

' 



The resulting site-specific cleanup levels are not expected to simply parrot the earlier human 

health screening action levels, but should reflect refinements addressing the specific pathways 

for exposure at the site, the mobility of the contaminants in affected media, and other relevant 

factors. 

Finally, NMED's own regulations implementing the state's Voluntary Remediation Act 

(20.6.3.1. et seq. NMAC) confirms the state's recognition of the role of site-specific risk 

assessments in remedy selection. In those regulations, the performance standard established by 

NMED for final remedy is the attainment of cleanup levels that reduce the cumulative individual 

lifetime cancer risk to less than one cancer incident in 100,000 persons, which can be determined 

by "performance of a detailed, site-specific human health and, if applicable, environmental risk 

assessment." 20.6.3.1 O.B NMAC. 108 We can see no reason why the level of protection of public . 

. health, or the manner in which in which it is assured, should vary from a voluntary cleanup site 

to the Laboratory. 

The adverse consequences of the Draft Order's approach for establishing cleanup levels 

are further exacerbated by an equally unjustified and arbitrary mandate that the Laboratory apply 

a residential land use scenario for cleanup of nearly all contaminants at every site throughout the 

Laboratory. Draft Order, Section VIII.B.1, at 155; Section XI.E.8, at 217. The Draft Order also 

assumes residential and agricultural land use scenarios in establishing cleanup levels for 

radionuclides (which NMED attempts to disguise as mere "reporting levels," even though it has 

no authority over radionuclides, as discussed herein at Section II.A). Draft Order, Section 

VIII.B.2, at 155-56. 

There is no need to include a residential scenario when the prospect that such sites would 

ever change to residential use is exceedingly small for a variety of reasons. Instead, risk 

assessments and remedial decisionmaking should reflect the "reasonable maximum exposure," or 

"RME," for each site, under applicable land use scenarios. USEPA Region 6's "Corrective 

108 The Voluntary Remediation Act regulations allow an applicant to select at its option one of three alternate 
methods to demonstrate the protection of public health, with site-specific risk assessment being one of them. All 
"applicable standards prescribed by law" must also be achieved (20.6.3.10.B). The supposed "cleanup levels" set by 
NMED in the Draft Order, for the reasons discussed in the text above, do not represent such standards. 
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Action Strategy" expressly provides that corrective action decisions should only include current 

or reasonable future land use assumptions: 

(a] facility is not required to evaluate environmental data against all of the 
exposure scenarios in the [bright-line (i.e., look-up) tables ('BLTs')]. The 
comparison should be limited to the receptors and pathways that exist or 
potentially exist at the facility based on current land use and reasonable 
future land use assumptions (e.g., ambient air or ingestion of ground water or 
surface water would not be evaluated when contaminants are not present or 
pathways are incomplete or not expected to be complete). 

Corrective Action $trategy: Guide for Pilot Projects, USEP A Region 6, Nov. 2000 ("USEP A 

Region 6 Corrective Action Strategy"), at 4.5, Laboratory Supp. AR, at 44 (emphasis added). 

,,, 

Furthermore, USEP A Region 6 has made it clear that "institutional controls" are not 

necessarily required for the use of non-residential land use assumptions, but merely may be 

required in certain environmental situations. /d., at 4.6. USEPA's core corrective action 

guidance reaffirms this principle, stating as follows: 

The Agency believes that non-residential land use assumptions are appropriate for 
many corrective action facilities. When remedies based on non-residential 
exposure scenarios involve a combination of treatment and engineering or 
institutional controls, program implementers and facility owner/operators should 
use currently available tools to ensure that the remedy continues to achieve its 
objectives over time and the land use assumptions remain valid. For example, 
many implementing agencies allow facility owner/operators to use institutional 
controls to ensure that exposure scenarios remain consistent with those used at the 
time of remedy selection. 

61 Fed. Reg. 19432, 19452 (May 1, 1996). NMED has cited with approval and incorporated the 

text ofthis USEPA corrective action strategy guidance within the NMED RPMP Permit Writer's 

Guide. Thus, USEPA (as well as NMED) has made clear that use of a non-residential land use 

scenario does not necessarily require use of institutional controls, such as a deed restriction that 

runs with the land and is filed with the state or county recording office. Rather, institutional 

controls are merely one of the many tools available to regulatory agencies to ensure that the 

remedy matches the current and expected future land use of the site. 

In determining the reasonable future land uses, the Laboratory must be distinguished 

from a more common industrial site. The Laboratory sits on a large site owned by the federal 
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government for almost 60 years. Its vital and unique national security mission is envisioned to 

continue into the indefinite future: "DOE has decided to continue to operate LANL for the 

foreseeable future and to expand the scope and level of its operations at LANL." 64 Fed. Reg. 

50797, 50803 (Sep. 20, 1999) (Record of Decision: Site-Wide Environmental Impact Statement 

for Continued Operation ofthe Los Alamos !'Jational Laboratory in the State ofNew Mexico). 109 

Instead, the current and future land use of Laboratory lands is described and governed by the 

Laboratory Site Development Plan, which is used by the Laboratory's Environmental 

Restoration Prognim: 

to determine which Laboratory lands fall into the industrial and recreational 
categories efland use, both currently and in the future. Industrial land use affects 
Laboratory workers and is prescribed by the 30-year planning horizon for the 
Laboratory's mission and the continued operation of present-day facilities. 

IWP, Rev. 8, Mar. 2000, at 3-24. The requirements imposed upon land uses by the Site 

Development Plan, as well as the restrictions and requirements imposed upon land transfers, 110 

clearly provide more than the "reasonable degree of confidence" that existing land uses are 

unlikely to change and, moreover, that any transfers would be adequately protective of human 

health and the environment. Therefore, the evidence in the record strongly contradicts the Draft 

Order's mandate of only residential land use scenarios for contaminated property. 

NMED's mandate that all corrective action sites within the Laboratory must comply with 

the residential land use scenario is unrealistic, unreasonable, and, in light ofthe express guidance 

of both USEP A and NMED, not in accordance with RCRA and the HW A. Secretary Maggiore 

acknowledged that it would be inappropriate to require cleanup of all Laboratory property in 

109 For DOE's reaffirmation of the importance of continued and expanded use of the Laboratory lands as part of the 
United States' Nuclear Weapon Complex, see the Record of Decision for the Programmatic Environmental Impact 
Statement for Stockpile Stewardship and Management. 61 Fed. Reg. 68014 (Dec. 26, 1996). 
110 DOE was directed to convey certain parcels of land at the Laboratory to the Incorporated County of Los Alamos 
and the Department oflnterior, in trust for the San Ildefanso Pueblo, by the Departments of Commerce, Justice, and 
State, the Judiciary, and Related Agencies Appropriations Act, Fiscal Year 1998, Section 632 (42 U.S.C. 2391 ), 
Pub. Law 105-119. See 67 Fed. Reg. 45495 (Jul. 9, 2002). Pursuant to Section 632, any transfer is subject to 
suitability requirements, including identification of "any environmental restoration and remediation that would be 
needed for each tract.ofland." 67 Fed. Reg. at 45496. In addition, the 2000 Record of Decision ("ROD") "for the 
Conveyance and Transfer EIS stated that for the tracts that were conveyed in part, DOE would continue to resolve 
outstanding national security mission support issues on the remaining portions of the tracts ... " and that "DOE could 
include deed restrictions, notices, and similar land use controls as deemed appropriate and necessary that are 
protective of human health and safety to facilitate the transfer of the remaining portions of the tracts." 67 Fed. Reg. 
at 45496-97. 
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accordance with residential land use scenarios, in a July 2, 2002 letter to Attorney General: "It is 

likely that some portions of LANL and [Sandia National Laboratory] will not be closed at levels 

clean enough as to allow for unrestricted use."1 11 Moreover, nowhere in the ISE Determination, 

Draft Order or administrative record has NMED offered substantial evidence or otherwise 

determined that use of the residential land use scenario is appropriate for Laboratory properties. 

As such, all requirements of the Draft Order ordering compliance with presumptive and 

inappropriate cleanup standards, or mandating the application of residential land use scenarios in 

remedy selection throughout the Laboratory, are arbitrary and capricious and therefore void. 

This is especially true, in light of the rigorous environmental review imposed upon any 

contemplated transfer of Laboratory lands. 

In sum, the Draft Order mandates that the Laboratory apply screening levels/action levels 

as final cleanup levels and disallows the use of site-specific risk assessment to refine those 

cleanup levels except in the narrow circumstance where such improperly set cleanup levels are 

demonstrated to be "technically infeasible." As such, the Draft Order is contrary to USEPA and 

NMED guidance, policy and practice with respect to the use of risk assessment in developing 

appropriate cleanup levels. Furthermore, NMED's dramatic departure from its own established 

methodology and program for development of cleanup levels is completely unexplained and 

unsupported. Additionally, by mandating the application of residential land use scenarios in 

remedy selection throughout the Laboratory's corrective action sites, without any regard to 

reasonable future land uses, NMED has further departed from USEP A and its own guidance on 

implementation of RCRA and the HW A As such, the Draft Order's provisions are arbitrary, 

capricious and unlawful. 

B. The Draft Order Is Impracticable Or Impossible To Perform, Is 
Unreasonably Burdensome Without Providing A Corresponding Benefit, 
And Is Extraordinarily Prescriptive Without Adequate Justification In The 
Administrative Record. 

In Attachment 5, the Laboratory details 218 separate instances in which the Draft Order's 

provisions are either impracticable or impossible to perform, are unreasonably burdensome 

without providing a corresponding benefit, or are extraordinarily prescriptive without providing 

111 See, Letter, from P. Maggiore, to Hon. Patricia A. Madrid, Attorney-General, July 2, 2002. 
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adequate justification based on substantial evidence in the administrative record. These reasons 

alone render the Draft Order arbitrary and capricious and not justified by substantial evidence in 

the administrative record. Because those objections are spelled out in detail in Attachment 6 and 

so made a part of the Laboratory's comments, we will not repeat them at length here. 

However, without atte~pting to summarize or recount all of the problems identified in 

_the 218 comments listed in Attachment 5, it is apparent that there are several issues common to 

many of the cotru:nents. First, the 254 page Draft Order seeks to impose several hundreds of 

highly specific requirements on the Laboratory. Unlike corrective action orders, which specify 

remedial action objectives and/or task objectives and require the recipient to submit for agency 

approval a work plan to meet those objectives,_ the Draft Order attempts to dictate in minute 

detail every aspect of the Laboratory's performance of work. Perhaps the most extreme example 

of this regards report formatting. Fully 31 pages of this administrative order specify the contents 

and format required for each technical report, starting from the format of the title page and 

continuing to a specification of what will be on each table and each figure in each report (Draft 

Order, Section XI Reporting Requirements, at 195-225). The same unprecedented level of detail 

is set forth in the Order for Investigation, Sampling Methods, and Procedures (Draft Order, 

Section IX, at 158-81), Monitoring Well Construction Requirements (Section X, at 182-93) and 

other requirements. 

This is a prime example of the "command and control" regulatory approach that USEP A 

and the wider regulatory and policy-making community have rejected in recent years as 

anathema to the fundamental goals of producing results and increasing efficiencies. Yet for the 

most highly prescriptive order issued under RCRA or a state analogue hazardous waste statute, 

the record is notably devoid of any support for these prescriptive requirements. For example, the 

Draft Order mandates exactly four piezometers around the alluvial monitoring wells for Sandia 

Canyon (Draft Order, § IV.B.5.b.ii, ~ 2, at 59) and "at least five" additional piezometers for Los 

Alamos Canyon (Draft Order,§ IV.B.l.e.v, ~ 4, at 47). The reasons why there must be precisely 

four piezometers in Sandia Canyon, or at least five additional ones in Los Alamos Canyon, rather 

than the two already included in the Laboratory's workplan for this canyon, is completely 

unexplained, either in the Draft Order or any other document in the administrative record. 

Similarly, the Draft Order dictates without explanation exactly where the Laboratory must place 
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its boreholes for groundwater monitoring of Pajarito Canyon/Cafiada del Buey (Draft Order, at 

75), and other canyons. 

If, contrary to practice, policy and precedent, NMED is determined to impose such 

detailed requirements, it must justify them. As the New Mexico Court of Appeals has stated: 

[A]n agency's action: is arbitrary and capricious if it provides no rational 
connection between the facts found and choices made, or entirely omits 
consideration of relevant factors or important aspects ofthe problem at hand. 

Atlixco Coalition v. Maggiore, 125 N.M. 786, 793, 965 P.2d 370, 377 (Ct. App. 1998) (challenge 

to the J!nvironment Department Secretary's approval of municipal solid waste landfill permit). 

See also, Perkins v. Department of Human Services, 106 N.M. 651, 655 748 P.2d 24, 28 (1987) 

("Arbitrary and capricious action by an administrative agency consists of a ruling or conduct 

which, when viewed in light of the whole record, is unreasonable or does not have a rational 

basis, and 'is the result of an unconsidered, willful and irrational choice of conduct and not the 

result of the 'winnowing and sifting process' ... An abuse of discretion will also be found when 

the decision is contrary to logic and reason.") (citations omitted). 

The New Mexico courts have further made it clear that agency orders and decisions must, 

as a fundamental principle of administrative law, indicate the reasoning and basis on which the 

agency acted, regardless of whether or not a statute or regulation so directs. First National 

Bank v. Bernalillo County Valuation Protest Board, 90 N.M. 100, 113, 560 P.2d 174, 178 

(1977). Then, applying all of the evidence in the whole record (not merely that c~ted by the 

agency), it must appear that the substantial evidence demonstrates the reasonableness of the 

conclusions reached by the agency. Duke City Lumber Company v. New Mexico Environmental 

Improvement Board, 101 N.M. 291,294,681 P.2d 717,719 {1984) (adopting the "whole record" 

standard for purposes of determining whether an agency action is supported by substantial 

evidence in the administrative record); National Council on Compensation Insurance v. New 

Mexico State Corporation Commission, 107 N.M. 278, 282, 756 P.2d 558, 561 (1988). The 

Draft Order, in the relevant instances cited in Attachment 5, fails to indicate a rational basis for 

adopting the very particular requirements sought to be imposed on the Laboratory. In fact, in 

most instances, the Draft Order and the administrative record fail to cite any basis for those 
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. 
requirements. As such, the agency's unjustified decision to add those provisions to the Draft 

Order is arbitrary and capricious, and such provisions must be stricken. 

A second recurrent problem cited in many of the specific comments in Attachment 6 is 

that the scope of and approach to gathering the information compelled by the Draft Order totally 

ignore the wisdom of conducting corrective action data-gathering in a phased, logically

sequenced fashion. In this respect, the Draft Order is directly contrary to USEPA's program for 

conducting corrective action, which has been cited with approval by NMED. Specifically, 

USEPA's current corrective action strategy guidance- "Corrective Action for Releases From 

Solid Waste management Units at Hazardous Waste Management Facilities," 61 Fed. Reg. 

19432 (May 1, 1996) ("Corrective Action Strategy") - identifies phased data-gathering as one of 

seven basis operating principles of the corrective action program: 

(4) Activities at Corrective Action Facilities Should be Phased. 

Significant efficiencies can be gained by phasing corrective action at 
individual facilities to focus on areas of the facility that represent the greatest risk 
to human health and/or the environment. Phasing allows information obtained 
from previous phases to be used for planning and refining subsequent 
investigation or responses. Using a phased approach, response actions can be 
taken at some high-priority areas of the facility while other lower-priority areas 
are addressed at a later time. 

61 Fed. Reg. at 19441. USEPA's endorsement of a phased approach was first outlined in its 

1990 proposed corrective action rule, 55 Fed. Reg. 30798, 30810 (Jul. 27, 1990) ("EPA also 

anticipates that remedial investigations will typically be phased to avoid unnecessary 

investigation where a concern can be quickly eliminated."), and is currently followed. See, 

USEPA's July 26, 2000 "Results-Based Approaches to Corrective Action," provided to USEPA 

and state agency corrective action managers, Overview, at 4 ("significant efficiencies may be 

gained by phasing ·corrective action at individual facilities to focus first on areas of the facility 

that represent the greatest near-term threat to human health and/or the environment. Using a 

phased approach, investigation and cleanup actions can be taken at high priority areas of the 

facility to address the greatest risk and help achieve environmental indicators."). Importantly, 

NMED's own corrective action program follows USEPA corrective action guidance, because 

both USEPA's 1990 proposed corrective action rule and USEPA's, 1996 Corrective Action 
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Strategy document are cited and reprinted with approval in the NMED RCRA Permit 

Management Program ("RPMP") Permit Writer's Guide (HRMP Standard Operating Procedures 

Manual, Section II.B.l ), indicating that they are to be used as guidance. 

Contrary to its own published policy guide, NMED, in scores of instances in the Draft 

Order, completely rejects an iterative, phased approach to data-gathering. These instances are 

detailed in Attachment 5 .. For many of these efforts, such as the collection of groundwater 

samples from the regional aquifer wells as per the NMED-approved 1998 Hydrogeologic Work 

Plan, NMED had specifically approved the collection of data in phases and the Laboratory is in 

the midst of that iterative program. By contrast, the Draft Order requires for many areas the 

immediate, simultaneous installation of a whole panoply of boreholes and monitoring wells. 

Draft Order, at 75-76. This scattershot approach will prevent the use of early data to inform and 

shape in a intelligent way the focus of subsequent investigation and remediation, resulting in 

inefficiencies and unnecessary costs. NMED's rejection of phased data-gathering contravenes 

both USEPA's and its ·own corrective action program, without presenting any justification for 

such a dramatic departure. That failing renders these provisions of the Draft Order void for 

being arbitrary and capricious. 

A third recurrent problem cited in many of the 218 specific comments in Attachment 5 is 

that NMED in the Draft Order summarily rejects the Laboratory's endorsement and use of the 

USEPA's Data Quality Objective Process, a process used to ensure the return of scientifically 

valid data. As USEPA's 1996 Corrective Action Strategy outlined: 

The DQO [Data Quality Objective] is used to specify the quality of the data, 
usually in terms of precision, bias, representativeness, comparability, and 
completeness ... EPA has found that DQOs can and should be used to ensure that 
environmental data are scientifically valid, defensible, and of an appropriate 
levels of quality given the intended use for the data ... EPA encourages program 
implementers and facility owners/operators to use the DQO approach to define 
adequate data collection for corrective action decisions. EPA has found that site 
investigation can be expedited considerably when DQOs are carefully established. 

61 Fed. Reg. at 19445. 

The DQO process was first outlined in USEP A's September 1994 ~'Guidance for the Data 

Quality Objectives Process." USEPA's current corrective action policies continue to underscore 
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the need to utilize the DQO process. In its 2000 "Results-Based Approaches to Corrective 

Action" (p. 3), USEPA again reaffirmed that: 

Project manager and facility owner/operators should tailor data gathering 
strategies to the purpose for which the data will be used. The data gathered 
should support selection and implementation of appropriate responses at the 
facility. The overall degree of data quality or uncertainty that a decision maker is 
willing to accept is referred to as the Data Quality Objective (DQO) for a 
decision. 

The DQO. process embodies the heart of the scientific method, as applied to data

gathering. The Laboratory has followed the DQO process since its advent in 1995. In fact, in 

the last two Installation Work Plans submitted to NMED for approval-- in November 19, 1998 

and March 2000- the Laboratory expressly relied upon and incorporated the DQO 

decisionmaking process. See, November 1998 IWP, at 3-19 to 3-21, and March 2000 IWP, at 3-

31 to 3-34. The IWP is the Laboratory's master plan, approved by NMED, for the 

implementation of corrective action at the Laboratory. The 1998 IWP - including its reliance on 

the phased data gathering using the DQO process- was expressly approved by NMED in 1999; 

NMED's review of the March 2000 IWP submittal is apparently still pending. NMED in the 

Draft Order compels the implementation of data collection in many different locations, and in 

many different ways, simultaneously, without any specification of the data objectives. This 

summary rejection of the DQO process previously approved by NMED at the Laboratory is 

unexplained, and is arbitrary and capricious. 

Additional instances and ways in which the Draft Order provisions are arbitrary and 

capricious are detailed in Attachment 5, and made a part of the Laboratory's objection to the 

Draft Order on this basis. 

C. The Draft Order Is Arbitrary And Capricious Because It Lacks A Nexus To 
The Endangerment Alleged In The ISE Determination. 

The Draft Order's requirements lack the requisite nexus to NMED's allegation of an 

imminent and substantial endangerment to health or the environment. Section IV of the ISE 

Determination ("Potential for Exposure to Contaminants") details very specific facts and 

scenarios that NMED believes may result in potential exposures to human and/or ecological 

receptors. However, the requirements of the Draft Order bear no actual or apparent relationship 
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to NMED's alleged "imminent and substantial endangerment." The law is clear that an agency 

may not issue corrective action requirements that do not bear "any clear nexus to protection of 

human health and the environment." In the Matter of Allied-Signal, Inc. (Frankford Plant), 

RCRA Appeal No. 90-27, 4 Environmental Administrative Decisions ("Envt'l Admin. Dec.") 

748, 761-62 (Environmental Appeals Board ("EAB") 1993) (remanding a permit condition 

imposed by the USEP A Region that would have required a facility owner to provide notice to all 

ownerS and residents of overlying property); In re Caribe General Electric Products, Inc., 

RCRA Appeal No. 98-3, 8 Envt'l Admin. Dec. 696, 712, (EAB, 2000) ("we have decided to 

remand to the Region its decision to designate the Honduras Creek sediments as AOC-2 and 

impose corrective action requirements. We are not persuaded that the Region has provided 

sufficient evidence on the pivotal questions of whether there is the requisite nexus between 

Honduras Creek sediments and the Facility (i.e., whether the contaminants have migrated or are 

migrating to Honduras Creek sediments from the Facility) and whether the sediments posed a 

threat to human health and the environment." (emphasis added)). 

While the ISE Determination alleges a number of potential contaminant exposures for 

human and ecological receptors, NMED nowhere alleges that the requirements of the Draft 

Order are necessary or even related to averting such exposures, in the ISE Determination, Draft 

Order or elsewhere within the administrative record. Rather, the requirements ofthe Draft Order 

are too attenuated-temporally, geographically, and substantively-to qualify as necessary to 

avert an alleged imminent and substantial endangerment. By issuing the Draft Order, NMED has 

all but ignored the substantial site characterization activities already underway or completed by 

the Laboratory, and effectively ordered the Laboratory to "start from scratch" with 

implementation of an unprecedented schedule of detailed, prescriptive and burdensome 

requirements. In so doing, NMED vitiates any claim that the Draft Order's requirements are 

necessary to avert an imminent and substantiai alleged endangerment, or that there is any such 

endangerment. 

As discussed in the preceding section, the agency must present a rational basis for each 

specific requirement it seeks to impose. Additionally, even where an agency chooses to impose 

standard requirements for corrective action (e.g., a requirement that all environmental media 

must be cleaned-up to contaminant concentrations that do not exceed screening action levels 
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("SALs")), it must justify that such requirements are appropriate for the particular site and, 

further, that there is an adequate nexus between such requirements and protection of human 

·health and the environment. Allied Signal, 4 Envt'l Admin. Dec. at 760-62; Caribe General 

Electric Products, 8 Envt'l Admin. Dec. at 712. In this case, NMED has not even endeavored to 

make either determination. 

We note that all public supply wells mentioned in Section IV of the ISE Determination 

("Potential for Exposure to Contaminants") are located near the northeastern or eastern 

geographic boundaries of the facility. By contrast, the Draft Order imposes requirements 

throughout the entire 43 square mile facility. A substantial portion of the Draft Order's 

requirements require site characterization and corrective action for contaminants located in 

watersheds that are far removed and down- or cross-gradient from the alleged potential 

exposures (the drinking water wells). In other words, NMED has presented no evidence of a 

requisite nexus between geographically remote, hydrogeologically down- or cross-gradient 

locations where the Draft Order's requirements must be implemented, and the alleged exposures 

that it seeks to control. NMED's failure to suggest the existence of exposure pathways between 

existing contamination and human or ecological receptors has been discussed in great detail in 

Section I.B above, aS a basis for rejecting NMED's determination that there may be an imminent 

and substantial endangerment. In the absence of any such defined exposure pathways, the Draft 

Order's requirements bear no clear nexus to protection of human health and the environment. As 

such, the Draft Order is arbitrary and capricious and must be withdrawn. 

D. The Draft Order Is Arbitrary And Capricious And Not Supported By 
Substantial Evidence In The Administrative Record Because It Is Internally 
Inconsistent, Inconsistent With Prior NMED Statements Or Commitments, 
Contrary To The Laboratory's RCRA Permit, And Duplicates Without 
Justification Prior And Current Data-Gathering And Investigation By The 
Laboratory. 

In Attachment 6, the Laboratory submits 108 detailed and separate comments on 

provisions of the Draft Order that are arbitrary and capricious or not supported by substantial 

evidence in the record, because the provisions are internally inconsistent, contradict numerous 

prior NMED statements or .commitments of the NMED RCRA permit, or ignore and duplicate 

substantial work that has already been completed or is ongoing. Many of these comments 
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document that NMED's Draft Order completely changes basic conceptual approaches to 

corrective action and other environmental restoration which NMED and the Laboratory had 

previously discussed at great length, agreed upon, and the Laboratory was in the midst of 

implementing. Some of these agreed-upon approaches that are now summarily cast aside were 

set forth in: 

• The Hydrogeologic Work Plan, approved byNMED in 1998; 

• The Installation Work Plan, Revision 7 approved by NMED in 1999; 

-• The Canyons Core Document, approved by NMED in 1998; and 

• The 24 Operable Unit RCRA Facility Investigations Work plans, approved by NMED 

between 1992 and 1995. 

Neither the Determination nor the Draft Order provides an adequate justification for 

jettisoning the foundational approaches set forth in these and other documents. As such, the 

Draft Order is arbitrary and capricious and therefore void. 

E. The Draft Order Is Arbitrary And Capricious Because It Is Factually 
Inaccurate. 

In Attachment 7, the Laboratory details 54 specific instances where particular provisions 

of the Draft Order are simply factually wrong, or are materially misleading because they are 

factually incomplete. The provisions must either be stricken from the Draft Order, or modified 

appropriately as indicated. 
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CONCLUSION 

NMED's power to act under the HWA is constrained by the statutory limitations imposed 

by the New Mexico Legislature, by the exemptions Congress embedded in RCRA, by the 

Supremacy Clause in the United States Constitution and by other federal and state law. The 

Draft Order ignores these constraints by attempting to compel the Laboratory to implement an 

investigation and a corrective action plan that is unprecedented in its geographic coverage, its 

highly prescriptive requirements and its impermissible regulation of activities. and contaminants 

beyond the HW A's jurisdictional reach. Even if the Draft Order were a proper exercise of HW A 

power (which it is not), it is invalid because .it is factually unsupported, procedurally defective, 

internally inconsistent, riddled with factual errors, contrary to NMED's own policies and unduly 

burdensome .. In short, the Draft Order, predicated on an equally flawed ISE Determination, is of 

an ultra vires agency action. 

For all of the reasons set forth in these comments, and based on a full administrative 

record that includes the Laboratory's additional submissions, the Laboratory requests that 

NMED withdraw the ISE Determination and discontinue any further agency action on the Draft 

Order. Rather, the energies and resources of both NMED and the Laboratory are best spent in 

focusing on implementing and accelerating the comprehensive environmental restoration 

program that is now underway. 

Thank you for this opportunity to provide written comments on the Draft Order. If you 

have any questions regarding these comments or if you need any further information, please feel 

free to contact Deborah Woitte or Elizabeth Osheim at the Laboratory. 
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Attachment 1 

July 30,2002 Letter from Beverly Ramsey, Division Director, 
Laboratory Risk Reduction and Environmental Stewardship Division ("RRES"), to Ralph 

Erickson, Director, Office of Los Alamos Site Operations, National Nuclear Security 
Administration 
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A 
.. a Los Alamos 

NATIONAL LABORATORY 

Risk Reduction & Environmental Stewardship Division 
PO Box 1663, MS J591 
Los Alamos. New Mexico 87545 
(505) 667-2211/Fax: (505) 665-8190 

Mr. Ralph Erickson 
Director 
Office of Los Alamos Site Operations 
Depantnent of Energy 
528 35th Street, MS A316 
Los Alamos, NM 87544 

Dear Mr. Erickson: 

Date: 
Refer to: 

July 30, 2002 
RRES-00:02-51 

SUBJECT: NEW MEXICO ENVIRONMENT DEPARTMENT (NMED) DRAFT 
ORDER 

After the May 2, 2002 release of the Draft Order issued by the New Mexico Environment 
Department (NMED) to the Laboratory, the Senior Executive Team of the Laboratory requested 
that we reiterate the Laboratory's plan for the risk reduction and environmental stewardship of 
the Laboratory in a single, concise and updated document. This letter sets forth that plan. 

The Laboratory has a comprehensive, multi-media plan for addressing environmental protection 
activities at the facility that is currently being implemented, including the remediation of legacy 
sites, surface and groundwater protection and long-term monitoring. Principal components of 
this plan are summarized below and include the Corrective Action Program (including legacy 
transuranic and mixed waste disposition), the Groundwater Protection Program and the 
Watershed Management Program. Meeting the objectives of these programs will be significantly 
enhanced through implementation of the Laboratory's .. Performance Management Plan for 
Accelerating Cleanup" (PMP). The PMP sets forth an accelerated plan for completing 
environmental restoration and legacy transuranic (TRU) waste disposition at the Laboratory by 
2015 --fifteen years earlier than currently planned. 

In addition, as discussed below, the Laboratory has been proactive in initiating several 
environmental programs that address legacy contamination and surface water and groundwater 
concerns. The Laboratory has also voluntarily agreed to include within its environmental 
restoration efforts the investigation and cleanup of contaminants, such as radionuclides and 
polychlorinated biphenyls (PCBs), that are outside the regulatory authority of NMED. Over the 
years, DOE and the Laboratory have worked cooperatively with NMED, at the senior 
management, mid-management and staff levels, to ensure that the agency has the information 
that it needs to effectively oversee environmental restoration and waste management activities at 
the Laboratory. 
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The Laboratory's key conceptual approaches to the investigation and remediation of its complex 
facility have been conducted with NMED participation, input and approval and are laid out in the 
programs and key documents discussed below. 

Corrective Action Program 
Background. In the 1990 Solid Waste Management Unit Report, the Laboratory initially 
identified 2124 potentially contaminated sites at the facility. EPA Region 6 identified a subset of 
these potentially contaminated sites for inclusion as solid waste management units (SWMUs) in 
Module VTII of the Laboratory's Hazardous Waste Facility (HWF) Permit. The remaining 
potentially contaminated sites (i.e., those not subject to RCRAIHWSA regulation) were retained 
within the ER Project for investigati_on as areas of concern (AOCs). AOCs are investigated and, 
if necessary, remediated under DOE authority or other applicable authorities, such as the Toxic 
Substances Control Act. Collectively, SWMUs and AOCs are referred to as potential release 
sites (PRSs). Originally, _Module vm of the HWF permit prescribed a three-step corrective 
action process for the investigation and remediation of SWMUs: RCRA Facility Investigation 
(RFI), corrective measures study (CMS), corrective measures implementation (CMI). 

In 1996, EPA reevaluated this three-step process through the SubpartS rulemaking initiative and 
recommended improvements to increase the speed, efficiency and protectiveness of corrective 
action. The Laboratory, in coordination with NMED, then undertook several initiatives to 
improve and accelerate the investigation and cleanup of PRSs. These initiatives included the 
consolidation of PRSs based on contaminant source, location and potential cumulative risk, and 
the grouping of PRSs within watersheds. 

In recognition of insufficient resources at NMED to provide timely review of lengthy reports, the 
Laboratory has participated in regular meetings with NMED in order to improve communication 
and progress in the corrective action program, including: (1) since 1996, monthly progress 
meetings to facilitate reporting and discussion of issues in a shorter time frame than that afforded by 
written reports and correspondence; (2) for the last several years, High Performance Teams that 
make decisions in real time about the investigation and remediation for approximately six major 
projects; and (3) regular progress meetings held by senior DOE, Laboratory and NMED managers. 

As discussed below, the following major program approaches, approved by NMED,·are the heart 
of the Laboratory's corrective action program: · (1) the "Installation Work Plan," a prioritization 
and schedule of all corrective action activities projected for the next five years, submitted 
annually for NMED approval; (2) the grouping of PRSs within watersheds; (3) the prioritization 
and evaluation/remediation of PRSs based on cumulative risk; (4) the collection of data in 
accordance with EPA's Data Quality Objective (DQO) process; and (5) expedited corrective 
actions, as "voluntary corrective actions" or "voluntary corrective measures." 

Installation Work Plan/Watershed Approach. The Laboratory's proposed corrective actions are 
documented in the Installation Work Plan (IWP) and implemented through work plans submitted 
to NMED for approval, as required by HWF Permit. The IWP ensures that all permit 
requirements are met and provides the Laboratory with clear guidance on the methods and 
priorities for investigation and potential remediation of sites. NMED has been an active 
participant in establishing priorities for addressing PRSs through monthly progress meetings and 
High Performance Team meetings. Further, priorities for site activities are set in the annual IWP 
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work schedule that establishes the specific corrective action work that the Laboratory will 
perform each year. 

The most recent IWP revision, Revision 8, which incorporates an integrated, watershed-based 
approach, was provided to NMED for approval on March 30, 2000. Although NMED has not 
yet approved Revision 8, it did approve a significant change in methodology, the watershed 
approach, in a March 23, 1999 letter to the Laboratory. The watershed approach is a systematic, 
integrated, risk-based proc~ss for characterizing PRSs that follows EPA guidance. The last IWP 
approved by NMED was Revision 7 in 1999. 

Risk-Based Approach. LANL's corrective action decisions are based on degree of risk in 
accordance with EPA's risk assessment strategy and guidance, which recognizes a risk-based 
approach in order to address and accelerate corrective actions. EPA's risk-based approach was 
initially adopted and supported by NMED policy and guidance. The Draft Order, however, 
moves away from this agreed upon risk-based approach undertaken by the Laboratory at great 
expense, and ignores and negates years of significant work and progress already made. 

Data Quality Objectives (DQOs). The corrective action program follows EPA's data quality 
objectives (DQO) methodology, which builds on existing data in order to focus potential future 
activities. Under this approach, the need for additional work is based on the outcome of an 
iterative process to determine additional data needs for adequate characterization. Developing 
DQOs prior to data collection provides a systematic procedure for deciding when and where to 
collect samples and how many samples to collect. The DQO process has been used successfully 
at LANL to locate wells, monitor surface water, collect sediment/soil and biota samples, and 
collect other data to make and support remediation decisions. In contrast, the Draft Order 
prescribes sample location, sample collection and monitoring_ without appropriate levels of 
planning and awareness of objectives. 

Voluntary Actions. Where the Laboratory believes that it is in the public interest to expedite 
cleanup at sites, the Laboratory has proceeded with the cleanup as an "interim action," 
"voluntary corrective action" (VCA) or "voluntary corrective measure" (VCM), notwithstanding 
the lack of official NMED approval. This approach has NMED's concurrence and VCAs and 
VCMs are performed with varying degrees of NMED involvement; For a VCA or VCM to be 
performed, there must be both a clear and final remediation goal and an obvious method for 
implementing that goal. VCAsNCMs are performed with the understanding that the Laboratory 
may be required to revisit remedial action taken at the site due to the limited involvement of 
NMED at the time of remedy implementation. In all, since 1993, the Laboratory has undertaken 
and completed approximately 110 voluntary cleanup actions or measures at 100 SWMUs. 

Reports. Working with NMED, LANL modified the format and content of documents to 
produce clear, readable reports that simplify regulatory review. For example, NMED and the 
Laboratory agreed that the inclusion of the laboratory's final chemical analytical data reports, 
including QA/QC results, was excessive and voluminous, as the Laboratory is required to 
maintain this information in its archives. Instead, summary tables of the information were jointly 
developed with NMED, which are included in reports. In a January 15, 2002, letter to LANL, 
NMED stated, "In order to streamline report submittal repetition should be avoided and only 
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relevant sections of the annotated outline included ... " Contrary to this recent letter, the Draft 
Order requires the inclusion of the final chemical analytical data reports, including QA/QC 
results. This approach is inconsistent with RCRA requirements and the industry standard, as 
well as NMED's "Document Requirement Guide" and the formats already agreed upon with 
NMED. 

The Laboratory's ongoing corrective action program, which is continually being improved upon in 
-coordination with NMED, incorporates the consolidation of PRSs, a watershed approl'lr-~. use of risk 
as a basis for remediation dec~sions, voluntary corrective actions, joint NMED and Laboratory 
decision making and real-time review by NMED- all with the goal of improving and accelerating 
investigations and cleanup of PRSs. In contrast, the Draft Order would prolong and delay cleanup 
activities, including RFis currently underway. 

Legacy Transuranic/Mixed Waste Disposition. The Laboratory has developed a plan to 
accelerate the treatment andoff-site disposal of legacy mixed low level waste and for transuranic 
(TRU) waste characterization and disposal at the Waste Isolation Pilot Plant (WIPP) for all New 
Mexico legacy TRU waste. The proposal is projected to save over $500 million lifecycle waste 
management costs. The plan will continue the acceleration of the Federal Facility Compliance · 
Order, Site Treatment Plan milestones and complete the shipment of all legacy TRU waste by 
2010, instead of the 2030 date in the present baseline plan. The plan consists of a risk based 
approach by performing early characterization and shipping of approximately 2,000 high activity 
drums that account for about 60% of the risk of dispersible radioactivity in TRU waste in storage 
at TA-54. Legacy TRU: waste from Sandia National Laboratory and Lovelace Respiratory 
Research Institute are also planned to be consolidated at LANL for characterization and 
shipment to WIPP. 

Groundwater Protection Program 
The Laboratory's groundwater protection strategy is a dynamic approach to protecting the 
groundwater resource from unacceptable impacts by Laboratory activities. Fundamental to this 
strategic approach are five critical elements of groundwater protection- characterization, 
monitoring, environmental restoration, prevention, and communication. To accomplish 
groundwater protection, these elements are fully interactive and interdependent. 

Hydrogeologic Characterization. Characterization is needed to establish fate and transport rates 
of contaminants in groundwater and to establish monitoring locations and requirements. This 
characterization is currently being accomplished through the Hydrogeologic Work Plan (HWP), 
which was approved by NMED in March 1998. The primary purpose of the HWP is to 
characterize the hydrogeologic setting in order to design a monitoring network. This site-wide 
hydrogeologic characterization program is being conducted on an aggregate basis, with optimum 
sequencing of groups of the regional aquifer wells to meet data needs by reducing uncertainty 
and risk. The potential sources of contaminants, direction of flow, velocity of flow, and 
transport processes must be understood to ensure that monitoring wells are optimally located and 
constructed to detect potential contamination. The scope of the HWP includes data collection in 
up to 32 regional aquifer wells and 51 alluvial wells, data analysis using modeling tools, and data 
management. To date, 12 regional aquifer wells and approximately 30 alluvial wells have been 
completed and are providing the desired geochemical and water level data. 

An Equal Opportunity Emp~ I Operated by the University of California 

Prl@• Jleqclod Paper 



Mr. Ralph Erickson 
RRES-00:02-51 

-5- July 30, 2002 

The HWP was designed to be iterative, using analytical tools to learn from each new well. Thus, 
the number and location of subsequent wells is based on a thorough review of existing data and 
other relevant information. The Laboratory used EPA's DQO process to develop the HWP and 
to iterate on the data collection requirements for hydrogeologic characterization. These 
characterization activities are intended to fulfill regulatory requirements under RCRAIHW A and 
to satisfy institutional objectives in the Laboratory's Ground Water Protection Management 
.fmgram (GWPMP) Plan that was submitted to NMED in 1996. 

Hydrogeologic characterization is critical to remediation and monitoring. Characterization is not 
only crucial to identification of the need for remediating identified groundwater contamination, 
but also for establishing the location and design of monitoring systems to demonstrate the 
success of remediation of groundwater contaminants. In contrast, the Draft Order requires 
installation of a fixed set of wells at fixed locations without a technical basis or understanding of 
the hydrogeologic setting that is needed to design a monitoring network. 

Monitoring. Groundwater monitoring has been conducted on and around the Laboratory for 
more than 50 years. Approximately 80 monitoring locations have included water supply wells, 
springs, and a limited number of test wells and is described in the GWPMP. NMED and other 
organizations, however, questioned the adequacy of this existing monitoring system, because the 
hydrogeologic setting beneath the Laboratory was not adequately understood. The Laboratory 
then developed the Hydrogeologic Workplan to address this concern. As stated above, the 
primary purpose of the Hydrogeologic Workplan is to characterize the hydrogeologic setting in 
order to design a monitoring network. As the characterization work is accomplished, the 
adequacy of the existing monitoring network will be documented and necessary enhancements 
will be implemented. The Laboratory will use the resulting monitoring network to 
comprehensively evaluate groundwater quality. The collected groundwater quality data will be 
used to verify the effectiveness of PRS remedial actions, potential groundwater remedial actions, 
and pollution prevention activities in Laboratory operations. 

Environmental Restoration. The corrective action program discussed above will assess PRSs 
and, as necessary, remediate contamination from those PRSs. It will address all potential sources 
of groundwater contamination by ensuring that the actions at PRSs meet the established 
groundwater protection criteria. At that point, the focus will be on long-term monitoring to 
document the effectiveness of the corrective action activities. The comprehensive monitoring 
network described in the previous sections will be used not only to ensure that implemented 
remedies remain effective, but also that ongoing operations are conducted in an environmentally 
sound manner. 

Pollution Prevention. The Laboratory has established a Prevention Program that promotes and 
coordinates pollution prevention and waste minimization improvements. Prevention supports 
and integrates the reduction of hazardous and radioactive materials in operational processes. It 
also supports pollution prevention projects that upgrade specific Laboratory operations. This 
reduces the risk of new environmental releases. 
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Communication. Since 1998, the DOE and the Laboratory have held quarterly status meetings 
with NMED, citizens' groups and other interested parties to provide updated information and 
solicit input on the status of the well drilling program under the HWP. The Northern New 
Mexico Citizens Advisory Board is also provided regular updates on these programs and special 
presentations, as needed. Additionally, an External Advisory Group of experts has been 
established that meets with stakeholders on a semi-annual basis to elicit concerns and feedback 
on the program. Minutes from the meetings and annu·al groundwater status reports are 
distributed to all interested parties. In addition, LANL uoc:i.l!!~s a publicly available web site on a 
weekly basis (http://wgdbworld.lanl.gov). The database contains comprehensive information on 
water supply well and monitoring well analytical chemistry data, groundwater levels, well 
construction, geophysical logs, borehole videos, as well as extensive information on surface 
water monitoring information. 

Watershed Management Program 
The Watershed Management Program is responsible for evaluating the Laboratory's impacts to 
surface water, alluvial groundwater, soils, and sediments on and off the Lab. The program's 
objectives include full compliance with water quality standards, and evaluating and reducing risk 
to human health and the environment. The Watershed Management Program is based on EPA 
guidance on managing from a watershed perspective. For corrective action activities, NMED 
has approved a watershed approach. 

PRSs. Since 1992, the Laboratory has installed, inspected, and maintained erosion controls at 
PRSs. In 1997, the Laboratory developed Standard Operating Procedure (SOP) 2.01 to identify 
PRSs that may adversely impact surface water quality. PRSs were prioritized based on their 
erosion potential using criteria such as proximity to watercourse, percentage of slope, percentage 
of vegetative cover, and runoff and run-on factors. NMED's Surface Water Quality Bureau saw 
this process as a model for other storm water permitted facilities in the state. 

The Surface Water Assessment Team (SWAT) was established in 1997. The team includes the 
Laboratory, DOE, NMED's Hazardous Waste Bureau, NMED's Surface Water Quality Bureau 
and NMED's DOE Oversight Bureau. Based on evaluations of erosion potential, SWAT 
members recommended installation of Best Management Practices (B:MPs) at PRSs with high 
erosion potential. Erosion assessments have been completed at 1400 sites; 340 sites have 
moderate to high erosion potential. BMPs have been placed at 220 sites, at a cost of over 
$500,000. The SWAT determined that 80 sites did not require BMPs due to adequate 
stabilization, minimal sediment migration potential or lack of contamination. The remaining 40 
sites are awaiting SWAT review. This represents a 90% completion rate for evaluating the 
moderate to high erosion potential SWMUs/AOCs at the Laboratory. The controls include run
on diversion, flow dissipation, sediment filtration, sediment retention, and soil stabilization. 

The Laboratory inspects and maintains these erosion controls quarterly or after a half-inch rain 
event. After the Cerro Grande Fire, the Laboratory coordinated with NMED to evaluate 65 PRSs 
burned by the fire, and promptly replaced damaged erosion controls. 

Site-Wide Monitoring. For more than 30 years, the Laboratory has operated its Environmental 
Surveillance Program. This program has always included monitoring of surface water, alluvial 
groundwaters, sediments, and soils. The Laboratory has voluntarily expanded the intensity of 
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runoff monitoring over the past seven years to now include nearly 80 automated gaugingstations 
across the Laboratory. For storm water, the Laboratory is one of the most intensively monitored 
facilities in the world. 

The Laboratory NPDES Multi-Sector General Permit (MSGP) is administered by EPA and 
covers point source discharges of storm water- from industrial activities. About 40 of the 80 
stations are used to collect samples to comply with the MSGP. However, voluntary monitoring 
under the Watershed Management Program includes an exhaustive analytical suite at all80 
stations. The analytical requirements under the Watershed Management Program are much more 
comprehensive than the analytical parameters required for compliance with the MSGP. In the 
interest of responsible stewardship of the lands entrusted into the Laboratory's care the sampling 
freque.ncy also exceeds what is required for compliance with the MSGP. Watershed monitoring 
is designed to detect, for example, contamination coming from a Laboratory operation, or from a 
discharge that has received inadequate treatment, or from an unreported spill, or resulting from 
erosion of a PRS. The monitoring program is also designed to evaluate impacts from natural 
sources. This information guides the Laboratory in controlling or remediating impacts from 
current or historic operations. Watershed monitoring will also indicate whether efforts to 
revegetate headwaters ~umed by the Cerro Grande Fire are successful. 

An example of the Watershed Management Program's watershed approach, and its commitment 
to coordination among state, federal, and local agencies, is the PCB sampling and evaluation 
program. In the past two years, an NMED representative sampled for PCBs in canyons draining 
the Laboratory and the Los Alamos County townsite. PCBs are not detectable using the EPA 
approved analytical method, but are detectable using a new, more sensitive method. In response, 
the Laboratory invited the State, County, and Pueblos to participate in developing a study to 
measure low-level PCBs in Los Alamos canyons, as well as in the Rio Grande above and below 
the Laboratory. Water, sediments, soils, and fish in the watershed region above Cochiti 
Reservoir will be sampled. While literature shows that PCBs are ubiquitous in the environment 
due to widespread past use in electrical transmission and other industrial uses, as well as airborne 
distribution, the study will attempt to determine if there is a background concentration of PCBs 
in various media that is necessary to understand and interpret PCB measurements associated with 
activities at LANL or Los Alamos County. This background may be useful in interpreting PCB 
data from other parts of New Mexico. 

Point Source Discharges. In addition to these monitoring and storm water programs, the 
Laboratory has an NPDES permit, issued by EPA and certified by NMED, that contains 
industrial wastewater discharge limits. The Laboratory has 19 MSGP Storm Water Pollution 
Prevention Plans to control pollutants in storm water from its industrial activities. 

Data. Data from these programs are freely available to regulatory agencies and to the public at a 
Laboratory website: http://wgdbworld.lanl.gov. It is also available, with discussion and 
interpretation, in the annual Environmental Surveillance Report published by the Laboratory. 

In addition to ongoing monitoring programs the Laboratory is continuing to develop a model 
predicting erosion from PRSs, uncontaminated areas, canyon sides and canyon bottoms. This 
model will allow the Lab to implement cost effective mitigations with increased confidence. The 
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Watershed Management Program will continue to improve understanding of natural processes at 
work in the watersheds as they recover from the fire, and improve understanding of the nature 
and movement of potential contaminants from PRSs and other sources. 

Other Programs. In addition to the Laboratory's Watershed Management Program, other 
programs augment ongoing efforts. For example, the Laboratory has solicited bids to construct a 
subsurface "reactive barrier" consisting of filtering materials that would cleanse alluvial 
groundwaters of contaminants. Depending on the success of the reactive barrier, it may serve as 
a cost-effective model for removing contaminants at other canyons and sites in New Mexico. 

Central to the Laboratory's Watershed Management Program is a commitment to improved 
coordination among federal and state agencies, Pueblos, municipalities and stakeholders. To that 
end, DOE and the Laboratory formed and are currently active participants in the Pajarito Plateau 
Watershed Partnership. The Partnership is made up of representatives from NMED, Pueblos, 
citizen groups, U.S. Forest Service, Bandelier National Monument, and Los Alamos County. Its 
purpose is to protect: improve and/or restore the quality of water in the Pajarito Plateau 
Watershed with a focus on erosion control. The Partnership has high-level management support 
as a working group of the multi-agency East Jemez Natural Resource Council. The Partnership 
has been awarded a 319 Grant from the State for conducting outreach and demonstration 
projects. The Partnership is developing another 319 Grant proposal for conducting watershed 
activities to control erosion. 

Conclusion 
Under DOE's authority, the Los Alamos National Laboratory has demonstrated itself as a good 
steward of natural and cultural resources within the 43 square mile federal reservation. LANL 
has established meaningful risk reduction efforts addressing historical operations and 
environmental contamination . .I believe it is critical for LANL to implement the Accelerated 
Environmental Management Program which focuses on completion of legacy transuranic waste 
disposition at WIPP, protection of the regional aquifer, cleanup of watersheds which could have 
the potential for off-site transport, and long-term stewardship of remediated areas as well as 
operational areas of the Laboratory. With the implementation of this 13 year, intensive program, 
the Laboratory can meet the expectations of its owner, regulators and the public while 
maintaining its national security mission. 

If you have any questions, or concerns, please contact me at (505) 667-2211. 

Sincerely, 

Beverly A. Ramsey, 
Acting Division Leader 
Risk Reduction and Environmental 

Stewardship Division 
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Attachment 2 

The ISE Determination Contains Numerous Inconsistencies And Factual Inaccuracies, 
Is Not Supported By NMED's Cited References, And Is Otherwise Contrary To Law. 

1. ISE Determination,~ 2 (p. 1). In the second sentence NMED incorrectly states 
that, "[t]he canyons run roughly east to west or southwest." Canyons typically 'run' from the 
head of the canyon to the mouth of the canyon. Thus, the statement is factually inaccurate. At 
the Laboratory facility, the head:;. of canyons are often in the west/southwest and canyon mouths 
are in the east. 

2. ISE Determination, ~ 3 (p.l). NMED inaccurately states that, "[h)ydrogeologic 
investigations have identified four discrete hydrogeologic zones beneath the Pajarito Plateau on 
which the Facility is located," including "intermediate perched water in the volcanic rocks 
{Tschicoma Formation and upper and lower members of the Tshirege Member of the Bandelier 
Tuft)." Non-canyon-specific intermediate perched water is no~ known to exist in the Tshirege 
Member of the Bandelier Tuff at the Facility and therefore should not be described as a separate 
hydrogeological zone. 

3. ISE Determination, ~ 6 (p. 2). NMED inaccurately states that, "[t]he Facility is 
currently owned and operated by the United Sates Department of Energy and operated by the 
University of California (the 'Facility Operators')." The owner of the Facility is the Department 
of Energy ("DOE"); the Facility is operated by the Regents of the University of California. 

4. ISE Determination,~ 8 (p. 2). NMED inaccurately states that, "[t)he Omega West 
Reactor is scheduled for decontamination and decommissioning in 2006." Decontamination and 
decommissioning of the Omega West Reactor is beginning this year (2002) and will likely be 
completed prior to 2006. 

5. ISE Determination, ~ 17 (p. 3). There is no explanation why the particular "16 
year period from the early 1970's to middle 1980's" is relevant to description of solvent use. 
Without any such explanation, the use of a particular 16-year period is arbitrary. Furthermore, 
while this paragraph describes the quantity of solvents "used," it does not convey important 
information also contained in the referenced document, the February 2002 draft Center for 
Disease Control and Prevention, "A Summary of Historical Operations at Los Alamos National 
Laboratory and Associated Off-Site Releases of Radionuclides and Other Toxic Metals-Draft 
Report, Version 2G" ("draft CDCP 2002"). The draft CDCP 2002 states that the identified 
quantities are "released or lost to the atmosphere." One of the documents that provided these 
quantities stated that "the amount of airborne solvents is taken from LASL stock issue records." 
In light of this, NMED's citation of the CDCP 2002 fails to convey that use of solvents very 
likely resulted in air emissions, and not "releases" of solid waste to the environment. If NMED 
had data concerning the amounts that were land disposed, this would be more meaningful than 
simply to state the amount used. 

6. ISE Determination, ~ 25 (p. 4). NMED inaccurately states that, "[t]hroughout the 
Facility, large quantities of solvents have been released at accelerator operations;" Rather, large 
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quantities of solvents are not typically associated with the operation of an accelerator. Moreover, 
this paragraph is not supported by the cited document, the February 2002 draft Center for 
Disease Control and Prevention, "A Summary of Historical Operations at Los Alamos National 
Laboratory and Associated Off-Site Releases of Radionuclides and Other Toxic Metals-Draft 
Report, Version 2G" ("draft CDCP 2002"). Rather, the draft CDCP 2002-a draft document for 
public comment-states that, "[a]cclerator complexes within DOE have been found to release 
large quantities of solvents." It further states that, with respect to releases of solvents from 
LANL accelerator facilities, "[l]ittle operational data concerning the quantities and releases have 
been found for 1970s and 1980s during systematic search ofCRC records holdings." Moreover, 
as described in the above comment regarding paragraph 17 of the ISE Determinai.it:m, the draft 
CDCP report also says that the identified quantities are "released or lost to the atmosphere." One 
of the documents that provided these quantities stated that "the amount of airborne solvents is 
taken from LASL stock issue records." As such, it is misleading for NMED to cite the draft 
CDCP-2002 report in the ISE Determination for the proposition that solvents were "released," a 
term-of-art that has a specific connotation under RCRA and the HW A, because it unfairly 
suggests that such "releases" were to soil, groundwater or surface water, when, in fact, the 
evidence supports that a large percentage, if not all, were emitted to the air. In light of the 
foregoing, the draft CDCP 2002 report does not support NMED's allegation that large quantities. 
of solvents have been released from accelerator operations at the Laboratory. Finally, NMED 
incorrectly refers to the site name with the acronym "(LAMPF)," when, in fact, the site name has 
been changed to Los Alamos Neuron Science Center, which is referred to by the acronym 
"LANSCE." 

7. ISE Determination,, 27 (p. 5). NMED's statement that iodide leaked from drums 
in the 1950s is wholly irrelevant and does not support the existence of an endangerment 
condition. The iodide was stable, in solution with sodium hydroxide, and was used to scrub the 
ventilation exhaust air. It may have been commingled with plutonium and possibly uranium and 
was not accelerator-produced radioactive material. 

8. ISE Determination, , 33 (p. 6). NMED states that the four absorption beds at 
MDA T received wastewater between 1945 and 1983. This is factually inaccurate. According to 
the 1988 and the 1990 SWMU Reports, the four absorption beds at MDA T received waste only 
until1967. 

9. ISE Determination, , 35 (p. 6). NMED states the dimensions of the shafts at 
MDA T as 8 feet in diameter and 18 to 68 feet in depth, when in fact the 1988 and 1990 SWMU 
Reports state diameters ranging from 4 to 8 feet, and depths ranging from 15 to 69 feet (the 1988 
SWMU report quotes depths from 20 to 60 feet). 

10. ISE Determination, , 38 (pp. 6-7). This paragraph contains a number of factual 
and legal errors. NMED incorrectly describes the location of nuclear device safety and related 
testing as occurring only at Areas 2, 2A and 2B. Such tests were also performed at Areas 1, 3, 
and 4. In addition, if NMED only intends to describe testing conducted at the referenced sites 
(Areas 2, 2A, and 2B), then it has incorrectly stated the depth of such shafts as ranging from 50 
feet to 120 feet below the ground surface. Depths of the shafts at the three referenced sites 
extend, at most, to 78 feet below ground surface. Furthermore, NMED incorrectly asserts that 
such testing "resulted in releases." The materials remain effectively contained within the shafts; 
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hence, placement of such materials in the shafts at MDA AB has not resulted in a "release" to the 
environment. Finally, in this paragraph, NMED estimates the amount of beryllium placed in the 

·subsurface at MDA AB .as "11 to 13 kg," which is inconsistent with the amount stated by NMED 
in Section II.A.5.15 ofthe Draft Order. 

11. ISE Determination, ~ 42 (p. 7). NMED incorrectly states that, "MDA C 
encompasses 11.8 acres and consists of seven disposal pits, a chemical disposal pit, and 1 08 
shafts." According to the 1988 and the 1990 SWMU Reports, there are a total of 7 pits, 
including the chemical pit, at MDA C. Furthermore, NMED has mischaracterized existing 
conffitninant levels at MDA C by asserting that, "[h]igh activities of radionuclides, including 
tritium," and "high concentrations of volatile organic compounds ['VOCs']) have been released 
from MDA C to the vadose zone." In fact, the RCRA Facility Investigation's ("RFI") analytical 
data demonstrate that only tritium was detected at levels exceeding the Screening Action Level 
("SAL"), and that high concentrations ofVOCs have not been detected in pore gas at MDA C. 

12. ISE Determination, ~ 43 (pp. 7-8). NMED incorrectly states that, since 1957, 
MDA G "has .been the Facility's primary radioactive and mixed waste disposal site." While 
three waste streams (asphalt, circuit boards, and soil from TA-3 SWMU cleanup) have been 
placed in Pit 37 since then, NMED did not require that Pit 37 be managed as an active mixed 
waste unit. In this paragraph, NMED incorrectly states that there are 47 disposal pits at MDA G, 
when, in fact, there are only 34, which, incidentally, is correctly reported by the immediately 
following paragraph. 

13. ISE Determination, ~ 44 (p. 8). NMED incorrectly states that, "MDA G 
encompasses 100 acres." While Area G is approximately 100 acres, MDA G occupies only a 
portion of Area G and is only about 63 acres. In addition, NMED incorrectly states that solid 
and mixed wastes were placed in pits, trenches and shafts since 1957, and further incorrectly 
states that classified mixed waste was disposed at MDA G untill985. 

14. ISE Determination, ~ 48 (p. 8). NMED incorrectly states that, "[t]he Facility 
Operators disposed of hazardous and radioactive wastes, including HE, in nine shafts at MDA H 
from 1960 to 1989." Only one shaft, shaft #9, received hazardous waste after 1980. Finally, all 
hazardous waste disposal at shaft #9 ceased in 1985, not 1989. 

15. ISE Determination, ~ 49 (p. 8). NMED inaccurately states that, "[t]he Facility 
Operators disposed of liquid hazardous and radioactive wastes at MDA L from 1959 to 1986," 
when, in fact, MDA L did not receive any wastes after 1985. In the third sentence, NMED 
inaccurately states that, "[t]he area is covered by an asphalt pad and is presently used for 
permitted waste storage management," which fails to reflect that the Laboratory also stores 
mixed waste on the referenced asphalt pad pursuant to interim status authorization. 

16. ISE Determination,~ 50 (p. 8). In the second sentence, NMED mischaracterizes 
use ofMDA L surface impoundments by stating that, "[t]he impoundments were used at various 
times from 1972 to 1986." In fact, the impoundments were not used for storage and/or treatment 
after 1985. In the fourth sentence, NMED inaccurately states that the impoundment was filled 
"to 25% of its 2000 cubic foot capacity," when, in fact, current information indicates ·that the 
impoundment was filled to within 3 feet of the surface. Furthermore, the dimensions described 
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by NMED could not possibly yield a volume capacity of 2000 cubic feet. Additionally, in the 
fifth sentence, NMED says that, "[t]his impoundment was used as secondary containment for oil 
storage for an unknown duration," when evidence indicates that it was used as such for about 3 
years. 

17. ISE Determination,~ 52 (p. 9). In the second sentence, NMED incorrectly states 
that the referenced pit is "filled to an estimated 1 0%" of its 28,800 cubic foot capacity. "Table 
5.3-5 of the May 1992 RFI Work Plan for OU-1148 indicates that the total specified volume of 
waste disposed in Pit A is 300.84 cubic feet. Therefore, the referenced pit is filled to an 
estimated 1.04% of its capacity. 

18. ISE Determination, ~ 55 (p. 9). No evidence exists to support that 
trichloroethylene, dichloroethylene and dichloroethane were released into, and detected m, 
groundwater beneath the Facility. 

·19. ISE Determination, 1 56 (p, 9). NMED incorrectly states that, "HE compounds 
and metals have been detected in groundwater beneath the Facility at levels in excess of 
maximum contaminant levels ('MCLs') set by the EPA under the federal Safe Drinking Water 
Act ... " USEPA has not established MCLs for HE compounds, but has only proposed health 
advisory levels. These do not constitute enforceable standards. 

20. ISE Determination,~ 60 (p. 10). The 1990 SWMU Report does not support the 
statement that solvents were released from the cooling towers at T A-2. Further, even if solvents 
had been emitted from the towers in uncontained gaseous form, they would not have met the 
definition of solid or hazardous waste. In addition, radionuclides associated with the reactors at 
TA-02 are categorized as source, special nuclear, and/or by product material that is subject to the 
Atomic Energy Act and exempt from RCRA. As such, there is no basis for NMED to allege that 
contamination resulting from discharge of radionuclides or solvents at the cooling towers may 
present an actionable endangerment condition. 

21. ISE Determination, ~ 67 (p. 10). NMED's reference to "natural uranium" is 
irrelevant to its endangerment determination, because such uranium is categorized as a source, 
special nuclear, or by product material that is subject to the Atomic Energy Act and exempt from 
RCRA. In addition, no information exists in the administrative record to support that uranium 
was managed at Building 16-340. Also, as discussed in Section II.B of these comments, 
materials were not "released" from Building 16-340, but rather were "discharged" pursuant an 
outfall subject to the Federal Water Pollution Control Act. 

22. ISE Determination, ~ 69 (p. 1 0). NMED incorrectly states that wastewater from 
Building 16-340 was discharged untreated to the 16-260 outfall. Wastewater from Building 16-
340 was not associated with the 16-260 outfall. 

23. ISE Determination, ~ 73 (p. 11). NMED misleadingly presents the NMED 
residential soil screening level for RDX (44 ppm), when the preceding paragraph only reports 
upon concentrations of the explosive compound in surface water (800 ppb below the 16-260 
outfall). By suggesting a meaningless comparison between a soil screening level and surface 
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water concentrations, NMED inappropriately exaggerates the nature of contamination related to 
the 16-260 outfall. 

24. ISE Determination, ~ 84 (p. 12). NMED presents a misleading juxtaposition by 
stating that, "[ c ]admium, copper, lead, nickel, silver, and zinc exceed background concentrations 
in shallow (<18 inches) samples while TCE, silver, chromium, cyanide and some radionuclides 
have been detected to depths of 100 feet, the furthest extent of investigation thus far." NMED 
does not describe whether such constituents·may be naturally occurring, whether concentrations 
or activity levels detected a( such depths exceed either the relevant constituent's background 
level or the applicable analytical method's level of significant uncertainty. Without such 
information, there is no basis for juxtaposing and thereby attempting to establish a relationship 
between shallow concentrations and concentrations at depths of up to 1 00 feet. 

25. ISE Determination,, 90 (p. 13). NMED reports that both hazardous constituents 
and radionuclides have been detected in Acid Canyon and, based upon this coincidence alone, 
speculates, "that hazardous constituents were discharged concurrently with radionuclides." The 
fact that contamination was detected at the same location in the same ·media does not lend any 
support to NMED's assertion that hazardous constituents and radionuclides were concurrently 
discharged. 

26. ISE Determination, ~ 92 (p. 13). Because "residual treatment sludge" is not 
released from theTA-50 wastewater facility, there is no basis for including any reference to such 
sludge in Section III.G, "Releases of Contaminants from TA-50." 

27. ISE Determination,~ 100 (p. 14). NMED misleadingly states that, "[p]lutonium, 
a strongly sorbing element, was detected in shallow alluvial aquifer well MC0-7.5 (2844 meters 
down gradient of the outfall) within a couple of years after operations at TA-50 began, and 
plutonium continues to be detected." The referenced 2000 Environmental Surveillance Report 
does not support that plutonium "continues to be detected" in MC0,.7.5. Rather, the same report 
explains that reported values only qualify as detections if they exceed both the MDL and three 
times the individual measurement uncertainty (2000 Environmental Surveillance Report, p. 222). 
None of the values for plutonium at MC0-7.5 qualify as a detection. In addition, the first 
document that NMED has referenced as supporting this statement, "Purtymun 1975," was not 
included by NMED on the ISE Determination's list of"References" (pp. 20-22). The Laboratory 
has, however, located a document by Purtymun, published in December 1975, which it believes 
may be the referenced "Purtymun 1975." This document, "Hydrogeology of the Pajarito Plateau 
with Reference to Quality of Water, 1949-1972" ("Purtymun 1975"), does not support the 
existence of an imminent and substantial endangerment related to discharge from the outfall at 
TA-50. By stating that plutonium "was detected ... within a couple of years after operations at 
TA-50 began," NMED attempts to suggest a causal relationship between commencement of 
operations at TA-50 and the alleged detections ofplutonium in MC0-7.5. While Purtymun 1975 
confirms that theTA-50 treatment plant commenced operations in 1963 and that well MC0-7.5 
is located 2844 meters downstream ofT A-SO's outfall (Purtymun 1975, pp. 119, 150), this report 
clearly demonstrates that concentrations of plutonium were higher at MC0-7 .5 before the T A-50 
treatment plant commenced operations. In 1961- 1962, before the treatment plant commenced 
operations, plutonium was detected at MC0-7.5 at 3.1 pCi/L total plutonium (id., p. 156). In 
contrast, detections of plutonium in the years immediately following commencement of the 
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treatment plant's operations are notably lower: in 1963, they were less than 0.5 pCi/L; in 1964, 
0.5 pCi/L; and in 1965, less than 0.5 pCi/L (id., p. 157). Therefore, the referenced report does 
not demonstrate an increase in levels of plutonium in well MC0-7.5 following the 
commencement of operations and discharge at the T A-50 treatment plant outfall. As such, it 
does not support any inference that discharge from the TA-50 outfall has caused a condition 
presenting an imminent and substantial endangerment. Moreover, for the reasons set forth in 
section II(B) of these comments, NMED lacks authority under the HW A to regulate, or base an 
endangerment determination upon, solid or dissolved materials originating in these outfall 
discharges because o.ftheir regulation under the Federal Water Pollution Control Act. 

28. ISE Determination, ~ 103 (p. 14). While the NMED here stated that "high 
explosives (e.g., TNT) ... have been disposed of at [MDA C]," the 1988 and 1990 SWMU 
Reports state that no high explosives ("HE") were disposed of at the site. 

29. ISE Determination,, 104 (p. 15). NMED inaccurately states that, "[a] variety of 
chemical~ ... were disposed of at Pit 6, the chemical disposal pit at MDA C." The chemical 
disposal pit was located at Pit 7, not Pit 6. 

30. ISE Determination, ~ 108 (p. 15). In the second sentence, NMED states that 
monitoring of subsurface pore gas occurred in 1999; pore gas monitoring has detected these 
solvents since the later part of the 1980s. In addition, in the first sentence, NMED says that a 
plume of vapor gas has been identified, "although not fully characterized." While additional 
studies could always be performed at any site, it is inaccurate for NMED to suggest that the pore 
gas plume at MDA L has been insufficiently characterized. 

31. ISE Determination, ~ 113 (p. 16). In this paragraph, which is situated in Section 
IV, "Potential for Exposure to Contaminants," NMED misleadingly states that a water supply 
well for the Community of White Rock draws water from the regional aquifer. NMED provides 
no evidence . that any contaminants have been detected in the referenced well or that such 
contamination exceeded background concentrations for Northern New Mexico or applicable 
Maximum Contaminant Levels ("MCLs"). In the absence of evidence that contaminant 
concentrations exceed the applicable regulatory levels, it is inappropriate and scientifically 
irresponsible for NMED to suggest that the mere existence of a water supply well. near the 
Laboratory presents a potential for exposure to harmful contamination and, hence, an imminent 
and substantial endangerment. 

32. ISE Determination,~ 116 (p. 16). In this paragraph, which is situated in Section 
IV, "Potential for Exposure to Contaminants," NMED describes the presence of wildlife and 
livestock "downgradient from the Facility," and such wildlife's and livestock's use of surface 
water flowing from the canyons, seeps and springs. However, there is no evidence from 
sampling or analyses that would indicate that wildlife or livestock have been adversely affected 
by exposure to contaminants. Screening and risk assessments have not found any adverse affects 
on wildlife populations. In addition, there is no evidence that consumption of exposed wildlife 
and livestock has or will cause any public health concerns. As such, there is no basis for NMED 
to assert that such potential exposures present an endangerment condition. 
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33. ISE Determination, ~ 117 (p. 16). The detection of mercury, plutonium, and 
tritium in rodents does not mean that the animals are being adversely affected by contaminants. 
The Laboratory has conducted screening assessments using ecological screening levels and has 
found no potential adverse impacts on ecological receptors. In addition, a separate Laboratory 
analysis of the mercury levels in rodents from DP Canyon has demonstrated that the level of 
mercury found in rodents does not affect the Mexican spotted owl, which preys on the rodents 
and is a threatened and endangered species. [citation to study to be submitted.] As such, there is 
simply no basis for NMED .to suggest, a.S it intends to, the existence of an imminent and 
substantial endangerment to threatened ecological receptors. 

34. ISE Determination, Section V (pp. 16-19). Section V, "Toxicity of 
Contaminants," contains a lengthy description of toxicological analyses for a number of 
hazardous constituents and radionuclides. NMED's parroting of such toxicology is ill-placed 
within the ISE Determination; that is, the fact that the identified chemicals and radionuclides can 
be toxic to animals, plants, and/or humans does not provide evidence of the existence of an 
imminent and substantial endangerment at the Laboratory Facility. Furthermore, NMED's 
listing of such toxicology within the ISE Determination leaves out key information needed to 
assess the toxicity of these substances as they are found at the Laboratory. Whether a substance 
is toxic to a human being or a plant or animal depends on many factors. Most important is the 
concentration of the substance received by the "receptor." Toxicologists say, "The dose makes 
the poison." For example, the ISE Determination discusses health effects of selenium without 
providing the dose level that produces these effects. But at some levels, selenium, like other 
substances, is beneficial. The label of a common multivitamin (Centrum Performance) states that 
each tablet contains 70 micrograms of selenium, 100% of the "daily value." Each tablet also 
contains zinc, magnesium, copper, manganese, chromium, and molybdenum. If selenium and 
these other substances can be beneficial to human health at some levels, at what levels are they 
harmful? The ISE Determination lacks the information to answer this question, as well as other 
pertinent questions: is there a pathway by which the substance will reach a receptor (i.e., if the 
substance is in the ground, but does not move or migrate, there is no pathway); what is the level 
of sensitivity of the receptor; what is the duration of the receptor's likely exposure to the 
substance; if the substance migrates, is it changed by reactions with chemicals encountered as it 
moves, or diluted with water or clean sediments? The Determination does not provide any of this 
information. It therefore does not support a finding of imminent and substantial endangerment. 
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Attachment 3 

July 23,2002 Letter from Los Alamos County 
Deputy County Administrator Fred Brueggeman. 



WS AlAMOS COUNlY 
P.O. Box 30 Los Alamos. New Mexico 87544 (505) 662-8080 FAX 662-8079 

July 23, 2002 

TO WHOM IT MAY CONCERN: 

COUNTY COUNCIL 
Council Chairman 

Geoff Rodgers 
Council Vice-Chair 

Frances M. Berting 
Councilors 

Diane Albert 
Lawry Mann 
Lewis Muir 
Patricia (Patt) Rogers 
Sharon Stover 

COUNTY ADMINISTRATOR 
Mary M. Mcinerny 

I am presently employed by the Incorporated County of Los Alamos, Los Alamos, New 
Mexico ("County"), as the Deputy County Administrator. I have served in this capacity since 
March 2001. I have been employed by the County for 12 years and have served in the County 
Administrator's Office for 6 years. 

To the best of my knowledge, during my service in the County Admil"!i§!rator's_ Office no 
official of the County has received notice from the New Mexico Environment' Department 
("Department") pursuant to section 74-4-13.C NMSA, that the Department has received any· 
information or made any determination that hazardous waste presents an imminent and 
substantial endangerment to human health or the environment at any location in the County. No 
County official has received from the Department a copy of a Determination signed by Peter 
Maggiore, Secretary of the Department, on May 2, 2002, or has received a copy of the 
Department's Draft Order. 

The basis for my knowledge in this matter is that I have not personally received any 
such notice or documents from the Department; and under the business practices of the 
County, I would be informed if any other County official had received such notice or copies of 
these documents from the Department. In addition, I made a reasonably diligent inquiry of the 
key staff within the County Administrator's Office to learn if they had heard or seen of any such 
notice regarding the potential endangerment determination by NMED, and was advised by them 

· that they had not. 

Sincerely, 

~ L~ 
FRED BRUEGGEMAN 
DEPUTY COUNTY ADMIN TRATOR 
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Attachment 4 

The Specific Provisions Of The Draft Order Which Attempt To Regulate Radionuclides 
Are Preempted By And Otherwise Contrary To Federal Law. 

NMED does not have authority to regulate radionuclides at the Laboratory. As discussed 
in Section II.A, Congress granted DOE exclusive authority at its facilities to regulate source, 
special nuclear and byproduct materials, and broad authority to adopt regulations to govern 
nuclear safety activities for the protection ofh..unan health and the environment. New Mexico 
incorporated into the HW A the explicit exemption in RCRA for source, special nuclear and 
byproduct materials, as well as RCRA's provision that RCRA yields when it conflicts with AEA 
regulations. NMED's regulation ofthe hazardous component of mixed waste is limited: NMED 
cannot regulate the radioactive portion of the mixed waste nor can its regulation of the hazardous 
portion conflict with DOE regulation of the radioactive portion of the mixed waste. 

DOE's nuclear safety requirements, which regulate all radionuclides including naturally 
occurring and accelerator-produced materials, occupy the field of nuclear safety, thereby 
preempting any attempted state nuclear safety regulation at DOE facilities. In addition, since the 
contradictory and intrusive requirements in the Determination and the Draft Order conflict with 
DOE nuclear safety requirements by thwarting the full accomplishment of Congress' objectives 
and by making it impossible for DOE to also comply with its nuclear safety requirements, they 
must yield to DOE's AEA authority. 

Given the extent ofthe Draft Order's regulation ofradionuclides, ifthe Laboratory were 
to highlight each and every indirect and direct radionuclide regulation, almost every paragraph of 
the Draft Order would have to be discussed. Thus, the following comments offer a 
representative selection of the Draft Order's extensive, intrusive, conflicting and unlawful 
regulation of radionuclides at the Laboratory: 

1. Draft Order, Section III.B, ~ 6 (p. 13). In addition to specifically referring to 
radionuclides, the Draft Order also unlawfully attempts to regulate radionuclides through broadly 
defining "contaminant" to include "any radionuclide; perchlorate; and any other substance 
present in soil, sediment, rock surface water, groundwater, or air for which the Department 
determines that monitoring, other investigation, or a remedy is necessary to carry out the 
purposes of this Order." NMED does not have authority to regulate radionuclides. Accordingly, 
all Draft Order provisions which refer to contaminants that include any radionuclides are 
unlawful. 

2. Draft Order, Section II.A.4, ~~ 3-8 (p. 3) (Item 8): The Draft Order unlawfully 
regulates radionuclides by requiring the Laboratory to conduct an "investigation and, as 
necessary, cleanup of contaminants" in the Laboratory's Technical Areas. This sweeping and 
unlawful regulation of radionuclides also ignores the limitations on the HW A regulation of 
mixed waste: NMED cannot regulate the radioactive portion of the mixed waste nor can its 
regulation of the hazardous portion conflict with DOE regulation of the radioactive portion of the 
mixed waste. Accordingly, this provision is preempted by and otherwise contrary to federal law . 
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3. Draft Order, Section IV.A.3, ~ 13 (p. 22)- ~ 4 (p. 24): The Draft Order 
unlawfully regulates radionuclides by imposing an evaluation of"radiochemical factors 
influencing the transport of contaminants in groundwater." The Draft Order imposes this 
overbroad, intrusive and unlawful requirement on the Laboratory's technical areas and canyon 
watersheds. NMED does not have authority to regulate radionuclides. Accordingly, this 
provision is preempted by and otherwise contrary to federal law. 

4. Draft Order, Section IV.A.3.f, ~ 3 (p. 28)- ~ 2 (p. 29): By ordering the 
monitoring, sampling, analysis and reporting of radionuclide constituents in groundwater from 
springs, the Draft Order unlawfully regulates radionuclides including total uranium, "tritium, ·· ·· ·
strontium-90, technicium-99, cerium-137, isotopic americium, isotopic uranium, isotopic 
plutonium and gamma spectr~scopy" and "additional analytes not listed." NMED does not have 
authority to regulate radionuclides. Accordingly, this provision is preempted by and otherwise 
contrary to federal law. 

· 5. Draft Ot:der, Section IV.A.4, ~ 3 (p. 29)- ~ 3 (p. 30): By ordering "investigations 
to fully characterize the current surface water hydrology, and the nature, extent, fate and 
transport of sediments and contaminants in surface water at and downgradient to the Facility," 

· the Draft Order unlawfully regulates radionuclides. This intrusive provision imposes, among 
other things, the monitoring, collecting and analyzing sediments for radionuclides. NMED does 
not have authority to regulate radionuclides. Accordingly, this provision is preempted by and 
otherwise contrary to federal law to the extent it applies to radionuclides. 

6. Draft Order, Section IV.A.5, ~~ 4-9 (p. 30), Table IV.A.5-1 (pp. 31-34): The 
Draft Order unlawfully regulates radionuclides by requiring the collection of surface water 
samples and "laboratory analysis of the specific analytical suites" including "radionuclides." 
NMED does not have the authority to regulate these radionuclides. Accordingly, this provision 
is preempted by and otherwise contrary to federal law. 

7. Draft Order, Section IV.B, ~ 2 (p. 35)- ~ 2 (p. 64): The Draft Order's provision 
for extensive canyon watershed investigations unlawfully regulates radionuclides. For example, 
the Draft Order unlawfully requires a "radionuclide survey of all bed and banks of the stream 
course, sediment sampling and analysis for "radionuclides (including total uranium)," surface 
water monitoring, sampling and analysis for "radionuclides (including total uranium)" 
groundwater monitoring, sampling and analysis for "radionuclides (including total uranium)" 
and an investigation report in Pueblo Canyon. This Section of the Draft Order imposes similarly 
unlawful requirements on other canyons, including Los Alamos Canyon, Mortandad Canyon, 
Water Canyon, Pajarito Canyon and Sandia Canyon. NMED does not have the authority to 
regulate these radionuclides. Accordingly, this provision is preempted by and otherwise contrary 
to federal law. 

8. Draft Order, Section IV.C.5.c.iii, ~ 6 (p. 122)- ~ 108 (p. 123): The Draft Order 
unlawfully regulates radionuclides by requiring the Laboratory to characterize "types and 
concentrations of contaminants" found through "drilling explorations" and the accompanying 
"data acquired from samples, drill cuttings, cores and down-hole geophysical data." This 
provision is overly broad. NMED does not have authority to regulate radionuclides. · 
Accordingly, this provision is preempted by and otherwise contrary to federal law. 
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9. Draft Order, Section IV.C.5.iv, ~ 9 (p. 123) -~~ 1-8 (p. 124): ·The Draft Order 
unlawfully regulates radionuclides by requiring rock and soil samples and prescribing sampling 
and screening specifications. DOE's nuclear safety requirements include operating procedures to 
ensure the quality, consistency and safety necessary to successfully conduct drilling activities. 
The Draft Order's requirements not only conflict with DOE nuclear safety requirements but they 
also burden DOE's resources and create unsafe conditions making it impossible to comply with 
DOE nuclear safety requirements. The unlawful regulation of radionuclides and imposition of a 
conflicting analytical approach thwart the fuil purposes and objectives of Congress, by 
threatening Congress' objectives that DOE regulate nuclear safety, and make it impossible for 
DOE to also complY with its nuclear safety requirements. Accordingly, this provision is 
preempted by and otherwise contrary to federal law. 

10. Draft Order, Section VIII.A.2, ~ 4 (p. 154): The Draft Order unlawfully requires 
the Laboratory to determine "the nature and extent of radionuclide contamination and implement 
groundwater monitoring at sites where radionuclide contamination is suspected or has been 
detected;" to "report to the Department all radionuclide concentrations in ground water 
exceeding background, and, of those, all radionuclide concentrations exceeding the most current 
version of the EPA preliminary remediation goals or the maximum contaminant level;" and to 
"submit to the Department the results of all investigations and testing for the presence of 
radionuclides." Each provision constitutes an unlawful regulation ofradionuclides and is 
therefore invalid. Additionally, inappropriate diversion of DOE resources to comply with the 
Draft Order's extensive regulations would harm DOE's ability to also comply with its nuclear 
safety requirements. Accordingly, the unlawful attempted regulation of radionuclides and 
imposition of extensive time-consuming, resource-draining requirements thwart the full purposes 
and objectives of Congress, by threatening Congress' objectives that DOE regulate nuclear 
safety, and make it impossible for DOE to also comply with its nuclear safety requirements. 
Accordingly, this provision is preempted by and otherwise contrary to federal law. 

11. Draft Order, Section VIII.B.1, ~ 2 (p. 155): By requiring soil cleanup levels to be 
based on the total risk target of 10-5, the Draft Order unlawfully regulates radionuclides and 
imposes conflicting regulatory requirements on the Laboratory. The different approaches under 
AEA and RCRA to calculating acceptable levels of radioactive materials in the environment will 
lead to conflicting regulatory cleanup methods, requirements and levels. Accordingly, the 
unlawful regulation of radionuclides and imposition of a conflicting approach thwart the full 
purposes and objectives of Congress, by threatening Congress' objectives that DOE regulate 
nuclear safety, and make it impossible for DOE to also comply with its nuclear safety 
requirements. Accordingly, this provision is preempted by and otherwise contrary to federal law. 

12. Draft Order, Section VIII.B.2, ~ 5 (p. 155) -- ~ 2 (p. 156): The requirement that 
the Laboratory "determine the nature and extent of radioactive contamination in soil or other 
solid-phase media and implement monitoring programs at sites where radiological contamination 
is suspected or has been detected" constitutes unlawful regulation of radionuclides. This 
provision is invalid and unlawful. Accordingly, this provision is preempted by and otherwise 
contrary to federal law. 

13. Draft Order, Section VIII.B.2, ~ 5 (p. 155)- ~ 2 (p. 156): The provision that the 
Laboratory "report all radionuclide concentrations in soil exceeding background and the most 
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.. 
current EPA preliminary remediation goals for the residential and agricultural scenarios to the 
Department" constitutes unlawful regulation of radionuclides. Accordingly, this provision is 
preempted by and otherwise contrary to federal law. 

14. Draft Order, Section VIII.B.2, ~ 1 (p. 156): By requiring the Laboratory to 
"submit the results of all investigations and testing for the presence of radionuclides to the 
Department," the Draft Order unlawfully regulates radionuclides. Accordingly, this provision is 
preempted by and otherwise contrary to federal law. 

15. Draft Order, Section VIII.B.2, ~ 2 (p. 156): The implied-rc;uirement that "the 
total excess risk from radionuclides will not exceed the Department total excess risk goal of 1 o-
5," constitutes unlawful regulation ofradionuclides. The DOE and RCRA's different approaches 
to calculating acceptable levels of radioactive materials in the environment will lead to 
conflicting regulatory cleanup methods, requirements and levels. Accordingly, the unlawful 
regulation of radionuclides and imposition of a conflicting approach thwart the full purposes and 
objectives ofCongress, by threatening Congress' objectives that DOE regulate nuclear safety, 
and make it impossible to also comply with DOE nuclear safety requirements. Accordingly, this 
provision is preempted by and otherwise contrary to federal law. 

16. Draft Order, Section IX.C.1.a, ~ 1 (p. 175): The requirement that the Laboratory 
"maintain internal quality assurance programs in accordance with EPA and industry-wide 
accepted practices and procedures" constitutes unlawful regulation of radionuclides and conflicts 
with DOE nuclear safety requirements under DOE Order 414.1. Additionally, the unlawful 
regulation ofradionuclides and imposition of a conflicting practices and procedures thwart the 
full purposes and objectives of Congress, by threatening Congress' objectives that DOE regulate 
nuclear safety, and make it impossible for DOE to also comply with its nuclear safety 
requirements. Accordingly, this provision, as applied to radionuclides, is preempted by and 
otherwise contrary to federal law. 

17. Draft Order, Section IX.C.3.c, ~ 3 (p. 180): The requirement that the Laboratory 
establish method reporting limits for sample analyses for each media "at the lowest level 
practicable for the method and analyte concentrations" constitutes unlawful regulation of 
radionuclides. This technically questionable requirement may well conflict with DOE's 
detection limits. Additionally, the unlawful regulation ofradionuclides and imposition of this 
conflicting reporting requirement thwart the full purposes and objectives of Congress, by 
threatening Congress' objectives that DOE regulate nuclear safety, and make it impossible for 
DOE to also comply with its nuclear safety requirements. Accordingly, this provision, as applied 
to radionuclides, is preempted by and otherwise contrary to federal law. 
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Attachment 5 

The Provisions Of The Draft Order Are Arbitrary and Capricious And Not Supported By 
Substantial Evidence In The Administrative Record Because They Are Impracticable Or 

Impossible To Perform, Are Unreasonably Burdensome Without Providing A 
Corresponding Benefit, Or Are Extraordinarily Prescriptive Without Adequate 

Justification In The Administrative Record. 

1. Draft Order,.&oction IV.A.l.,, 2 (p. 21): NMED's conclusion in this section that 
" ... the wells [the Laboratory has] proposed to install in the HWP are not sufficient, in number 
or location, to fully detect contamination or to conduct compliance monitoring in accordance 
with the HWA," is unsupported by evidence in the administrative record. The Draft Order 
prescribes drilling in numerous specific locations without any evidence why the particular 
location has been chosen, or any description of characterization goals. Without defined 
performance measures, there is no reasonable basis for NMED's determination of whether a 
prescribed measure is necessary or effective. It is further unclear how NMED .could make such a 
determination while the Laboratory is still actively in the process of characterizing the 
Hydrogeologic regime. The Laboratory utilizes a phased approach to characterization to ensure 
that characterization activities are reasonably based on current data and appropriate goals. 

2. Draft Order, Section IV.A.2,, 8 (p. 22): This provision requires the Laboratory 
to map "flow direction data." It is not possible to collect and present "flow direction data" 
because "flow direction" cannot be directly measured, but only inferred indirectly, which we 
have already done and will continue to do. 

3. Draft Order, Section IV.A.3, , 1 (pp. 22-23): The requirement to " ... fully 
characterize the nature, , vertical . and lateral extent, fate, and transport of groundwater 
contamination ... ," is unreasonable and technically impracticable, because it is not linked to 
any specific characterization goals. USEP A guidance stresses the importance of specificity in 
the development of compliance orders, stating that "[s]pecificity regarding what will be 
considered appropriate or adequate, can help avoid the wasted time and effort that results when a 
respondent performs actions later deemed inadequate," and also stating that " ... there must 
develop between the Agency and the respondent an express understanding as to what activities 
will constitute compliance with the regulations." See USEPA RCRA Ground-Water Monitoring 
Order Compliance, at 6-2, August 1985. In the absence of characterization goals, the phrase 
"fully characterize" is without meaningful definition, and thus could require the conduct of 
characterization activities without reasonable limit. 

4. Draft Order, Section IV.A.3.a, ~ 3 (p. 23): The requirement to determine "the 
horizontal and vertical extent of each zone of saturation" is impracticable, if not impossible, to 
perform. Delineation of every saturated zone above the water table (many of which are quite 
small) is highly impracticable, if not impossible, at any site. This is particularly true with a 
vadose zone as large and thick as encountered at the Laboratory. Saturated zones within the 
vadose zone at the Laboratory are highly variable, both in number of zones and thickness of 
zones. In the Laboratory's experience thus far, the number of saturated zones encountered has 
ranged from five zones (in R-9 in Los Alamos Canyon) to no saturated zones (R-22 on the mesa 
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above Pajarito Canyon). The thickness of the saturated zones is also highly variable, ranging 
from 2.8 feet in R-9, to 385 feet in R-25. Some saturated zones are undoubtedly not recognized 
because of their small size, or they are masked by the drilling additives. On the other hand, in 
some wells, apparent intermediate saturated zones were identified and the wells were constructed 
to sample these intervals, only to find that the water was a small pocket that drained out and have 
since remained dry (R-19, CDV-15-3). Even if possible, however, the value or necessity of 
delineating saturated intervals within the vadose zone to assure groundwater resource protection, 
has not been explained at all, much less justified by NMED in the administrative record. 

5. Draft Order, Section IV.A.3.a, , 6 (p. 23): The requirer:L~.c.~.rt to determine 
"migration of groundwater across hydrostratigraphic boundaries ... " is unreasonably 
burdensome without providing a commensurate benefit. There is no benefit because the 
hydrostratigraphic boundaries do not serve as "dividers" between separate flow systems and 
therefore there is no technical reason to calculate fluxes across these boundaries, or to calculate 
the potential effects of these fluxes. However, in the regional aquifer, hydrostratigraphic 
boundaries are important aspects of aquifer heterogeneity which may influence flow and 
transport. The Data collection and modeling described in the Hydrogeologic Workplan 1s 
designed to address aquifer heterogeneity. 

6. Draft Order, Section IV.A.3.b, , 2 (p. 24): The requirement that the Laboratory 
annually revise and submit the "interim groundwater monitoring plan" and subsequently submit 
to NMED for approval "... watershed specific groundwater monitoring plans ... ," is 
unreasonably burdensome without providing a commensurate benefit. Watershed-specific 
monitoring will provide little or no benefit because the direction of groundwater movement 
within the deep regional aquifer system is not controlled by watershed boundaries, and thus must 
reasonably be viewed in a facility-scale context. Further, the monitoring network, that will be 
designed and implemented based on information gained from conducting Hydrogeologic 
Workplan activities, will not change on an annual basis. Therefore, the submission of an annual 
monitoring plan is of little benefit. The Laboratory's approach includes the incorporation of 
canyon-specific monitoring into the facility-wide monitoring plan. Watershed-scale details can 
be added for monitoring the shallow and intermediate-depth zones. 

7. Draft Order, Section IV.A.3.d (p. 25): The requirement in this section, that the 
Laboratory" ... shall submit to the Department a background concentration investigation report 
stating the background concentration for each metal. .. ," is impracticable. The Laboratory's 
approach would be to submit "background concentration ranges" in these reports for each metal. 

8. Draft Order, Section IV.A.3.e.iii, ,, I and 2 (p. 27): The requirement in 
paragraphs one and two of this section, to submit separate well design and well construction 
plans regarding regional well installation, appear duplicative and unreasonably burdensome. 
Both provisions appear to require approval for similar activities. The Laboratory's approach 
would be to combine these activities into a single report. 

9. Draft Order, Section IV.A.3.f,, 2 (p. 28): The requirement that the elevation of 
each spring to be established by registered surveyor to accuracy within 0.01 foot is 
impracticable, and unreasonably burdensome without providing a commensurate benefit. 
Because many of the springs are located in deep White Rock Canyon, conventional line-of-sight 
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surveying methods are not feasible. Spring elevations in remote locations are typically estimated 
by hydrologists using topographic maps, and thus ultra-precise elevation determinations are not 
needed. The Laboratory's approach includes the use satellite and aerial imagery to establish 
these elevations. Under this approach, the horizontal locations (latitude/longitude) of springs are 
first established using Global Positioning System (GPS) technology, accurate to within about 20 
feet. Second, the horizontal locations are matched with ground elevations established by laser 
(LIDAR) aerial surveys of the Laboratory. The ground elevation accuracies of the springs will 
likely be within 20 feet, and thus suffici~ntly accurate for large-scale hydrology studies. 

-, 10. Draft Order, Section IV.A.3.f, ~ 3 (p. 28): The requirement that "dissolved 
oxygen ... and oxidation-reduction potential ... be measured at the sample location during each 
sampling event" is impracticable and unreasonably burdensome without providing a 
commensurate benefit. The Laboratory's approach includes periodic measurements when such 
measurements are relevant. Once groundwater discharges to the surface, and is in contact with 
air, the measurements are very difficult to make and the analytical data is not representative of 
groundwater. See Rainwater and Thatcher, 1960, "Methods for Collection and Analysis of 
Water Samples," U.S. Geological Survey Water-Supply Paper 1454. 

11. Draft Order Section IV.A.5 (p. 30): The requirement in this section, " ... to fully 
characterize the current surface water hydrology, and the nature, extent, fate and transport of 
sediments and contaminants in surface water ... ," is unreasonable and technically impracticable, 
because this requirement is not linked to any specific characterization goals. In the absence 
characterization goals, the phrase "fully characterize," is without meaningful definition, and thus 
could potentially require the conduct of characterization activities without limit. Finally, the 
reference to "sediment investigation" in the last sentence of the first paragraph of this section, 
appears to be in error. The phrase "sediment investigation" should be replaced with "surface 
water." 

12. Draft Order, Section IV.A.5, ~ 1 (p. 30): The requirement that the Laboratory 
"[c]onduct surface water monitoring at LANL Stations designated in Table IV.A.5-1 ... ," 
including Technical Area 46, is unreasonably burdensome without providing a commensurate 
benefit. Most of the drainages below the SWMUs listed in this section do not receive water at a 
frequency and/or volume sufficient to collect surface water samples. It is thus unreasonable to 
require gauging stations at each individual SWMU. Many of the individual SWMUs located on 
the mesa top drain to the same channel, and all drain to Canada del Buey. Thus the Laboratory's 
approach is to monitor for groups of Potential Release Sites ("PRSs") at the Canada del Buey 
station. 

13. Draft Order, Section IV.A.5, ~~ 1 and 4 (p. 30): The requirement that the 
Laboratory shall "[ c ]onduct surface water monitoring at . LANL Stations designated in 
Table IV.A.5-1" in conjunction" ... with groundwater monitoring events and after seasonal and 
precipitation events that produce flow in volumes large enough to allow for sample collection," 
is both impracticable and inconsistent with NMED practice. It is impracticable, if not 
impossible, to collect samples at all designated the Laboratory stations after all precipitation 
events. A reasonable and practical alternative would be the adoption ofNMED's rotating basin 
system approach to water quality monitoring. See New Mexico Nonpoint Source Management 
Program (December 1999, pp. 20-21). The NMED Surface Water Quality Bureau employs this 
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approach for the State of New Mexico. Under this approach, a select number of watersheds are 
intensively monitored each year with an established return frequency of five to seven years. This 
approach was also proposed by Mr. John Young of the New Mexico Environment Department, 
Hazardous Waste Bureau at a meeting held April 16 (meeting minutes dated May 28, 2002, 
reference number ESH -18/WQ&H:02-048). 

14. Draft Order, Section IV.A.5, ~ 4 (p. 30): The requirement that "[s]urface water 
monitoring and sampling. . . shall consist of. . . flow velocity measurements ... ," is 
impracticable, if not impossible, to fully perform. Surface water monitoring of storm event 
runoff currently consists of stream level and flow vclmile gauging. However, because samples 
are usually collected by automated sampling devices, flow velocity measurements and field 
measured parameters cannot currently be obtained during collection of runoff samples. 
Colle~!}ng velocity measurements during all storm events, is highly impracticable as it would 
require measuring velocities at multiple locations and depths in a channel at multiple times 
during an event. 

15. Draft Order, Section IV.A.6 (p. 35): The requirement that " ... reports shall be 
submitted within 120 days after completion of the monitoring event ... ," is impracticable to 
perform in the time frame required. The time required between collecting samples, awaiting 
analytical results, loading analytical results in the database, validating analytical results, and 
loading validation data will take up to 90 days. Semi-annual or annual reports would allow the 
inclusion of more contextual information, and thus improved data analysis for both the 
Laboratory and NMED. Note also that preliminary surface water data is currently available on 
the website 60 days after the samples are submitted to the analytical lab. 

16. Draft Order, Section IV.B.l.d.iii, ~ 3 (p. 40): The requirement that the Laboratory 
conduct a radionuclide survey in Pueblo Canyon and its tributaries ". . . in all areas not 
previously surveyed during historical investigations ... " is unreasonably burdensome without 
providing a commensurate benefit, and inconsistent with NMED-approved work plans. NMED 
has approved a reach sampling approach to address this issue. In addition, prior surveys have 
demonstrated that levels of radionuclide contamination in Pueblo Canyon are rarely high enough 
to make these surveys useful. See Evaluation of Sediment Contamination in Pueblo Canyon: 
Reaches P-1, P-2, P-3, and P-4; LA-UR-98-3324, ER ID 59159, Laboratory Supp. AR, at 26. 
Conducting such work would also delay completion of investigation reports and corrective action 
decisions. Finally, this work is inconsistent with the technical strategy in the NMED-approved 
Task/Site Work Plan for Los Alamos and Pueblo Canyons (LA-UR-95-2053, ER ID 50290), also 
required to be performed under this Draft Order. 

17. Draft Order, Section IV.B.l.d.v, ~ 2 (p. 41): The requirement that "[a]t least three 
piezometers shall be installed at locations PA0-2 and PA0-2.5 ... "is unreasonably burdensome, 
premature, and possibly unnecessary in light of ongoing related work. Additional groundwater 
characterization for Pueblo Canyon (e.g., determination of groundwater flow pathways) must be 
based on a complete assessment of existing data and be driven by the presence or absence of 
contaminants in groundwater at unacceptable levels. The Laboratory's approach is to propose 
additional piezometers in Pueblo Canyon, if needed, following the results and recommendations 
presented in the Los Alamos/Pueblo Canyon Surface Aggregate Report (LAPSAR). Data 
assessment for the LAPSAR is underway and involves significant participation ofNMED. 
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18. Draft Order, Section IV.B.l.d.v, ~~ 4-10 (pp. 41-42): The requirements described 
in paragraphs four through ten of this section (i.e., requiring wells and sediment sampling at 
Pueblo Canyon), are unreasonably burdensome, and possibly unnecessary, in light of ongoing 
related work. The Laboratory's approach is to use the Los Alamos/Pueblo Canyon Surface 
Aggregate Report (LAPSAR) process/document to identify data gaps, and inform the decisions 
and recommendations for any additional data collection or monitoring described in this section. 
Data assessment for LAPSAR is underway and involves significant participation ofNMED. 

19. Draft Order, Section N.B.l.d.vii (p. 42): The requirement to monitor most wells 
and springs in the Pueblo Canyon at a quarterly frequency (as specified in Section Xll, 
Table Xll-1), is unreasonably burdensome without providing a commensurate benefit, and is 
overly prescriptive and without support in the administrative record. Within the regional aquifer 
beneath the Pajarito Plateau, groundwater moves very slowly (averaging only SO to 250 feet per 
year), and thus groundwater will show very little change in chemistry as a function of time. 
Sampling results have demonstrated that sampling on a quarterly basis is not necessary, and will 
provide very little, if any, meaningful data. NMED has provided no evidence in the 
administrative record to support the need for such extensive monitoring. In addition, such 
sampling would be very costly. · The Laboratory's ·approach is to· determine monitoring 
frequency on a case-by-case basis, and in accordance with the objectives of the monitoring 
program. 

20. Draft Order, Section N.B.l.d.vii, 1 2 (p. 43): The requirement in paragraph two 
of this section, for full suite analysis of alluvial groundwater samples on an ongoing basis, is 
overly prescriptive, and unsupported by evidence in the administrative record. NMED provides 
no evidence or justification in the record to support the required extensive analyte suites or the 
frequency of sampling. Analytical suites for alluvial groundwater monitoring should reasonably 
be determined following the identification of specific contaminants of concern (COCs) in the 
watershed upstream of the monitoring locations. Alluvial groundwater monitoring (i.e., location 
of wells, frequency of sampling, analyte suites) should reasonably be based on a thorough review 
of existing data, and other relevant information, such as the location of contaminant sources and 
groundwater occurrences. This iterative approach is also consistent with the Hydrogeologic 
Workplan. There is no support in the administrative record for NMED's "prescriptive" 
approach. The Laboratory's approach is to rely on the ongoing process of re-evaluating and 
justifying the current alluvial well monitoring program following the Data Quality Objectives 
process (Environmental Protection Agency, 1994, "Guidance for the Data Quality Objectives 
Process" USEPA QA/G04). 

21. Draft Order, Section IV.B.l.d.vii, ~ 3 (p. 43): The requirement to monitor 
groundwater monitoring well TW -1 a should be deleted because TW -1 a is no longer considered a 
well from which valid samples can be retrieved. Further, because POI-4 is located close to TW-
1 a, and taps the same groundwater zone, there is no need to monitor both wells. Samples taken 
from well POI-4 are thus representative of samples that would have been taken from inoperable 
well TW-1a. 

22. Draft Order, Section N.B.l.d.vii, ~ 4 (p. 43): The requirement in paragraph four 
that " ... groundwater samples shall be analyzed for general chemistry parameters as described in 
Section IX.B.2.i ... and for other analytes specified by the Department," is overly prescriptive 
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and unsupported by evidence in the administrative record. Analytical suites for intermediate 
perched groundwater monitoring should reasonably be determined by reference to the specific 
contaminants of concern (COCs) in the watershed upstream of the monitoring locations. There 
is a large, existing body of historical analytical data available for the Canyon, and from these 
wells, that should be used by NMED to focus analytical testing on the relevant COCs. However, 
NMED makes no reference to this, or any other evidence in the administrative record, to support 
the work specified. The requirement for analysis of general chemistry parameters should focus 
on the specific parameters needed, and on the frequency of testing that is relevant. 

23. Draft Order, Sc;ction IV.B.l.d.vii, ~ 5 (p. 43): The requirement to collect 
groundwater samples from regional monitoring well TW-2 should be deleted because well TW-2 
is no longer considered a well from which valid samples can be retrieved. The Laboratory 
agrees that monitoring should continue, however, the Laboratory's Hydrogeologic Workplan 
propos~s regional aquifer characterization wells R-2 and R-4 in Pueblo Canyon as replacements 
for the older wells listed in paragraph five of this section, including well TW-2. 

24. Draft Order, Section IV.B.l.d.vii, ~ 6 (p. 43): The requirement in paragraph six 
that " ... groundwater samples shall be analyzed for general chemistry parameters as described in 
Section IX.B.2.i ... and other analytes specified by the Department," is overly prescriptive and 
burdensome, and without support in the administrative record .. The analytical· suite for regional 
aquifer groundwater monitoring should reasonably be determined by reference to the specific 
contaminants of concern (COCs) in the watershed upstream of the monitoring locations. There 
is a large, existing body, of historical analytical data available for the Canyon, and from these 
wells, that should be used by NMED to focus analytical testing on the relevant COCs. However, 
NMED makes no reference to this, or any other evidence in the administrative record, to support 
the work specified. The requirement for analysis of general chemistry parameters should focus 
on the specific parameters needed, and on the frequency of testing that is relevant. 

25. Draft Order, Section IV.B.l.e.iii, ~ 3 (p. 45): The requirement in this section that 
the Laboratory conduct " ... [a] radionuclide survey of area of sediment accumulation ... in Los 
Alamos Canyon ... ," is unreasonably burdensome without providing a corresponding and 
commensurate benefit and inconsistent with prior, NMED-approved work. NMED is, in effect, 
requesting a complete and continuous field radiation survey of areas of young sediment in Los 
Alamos Canyon and its tributaries. Such a survey is unreasonable for several reasons. First, 
previous work has demonstrated that levels of radionuclide contamination in many parts of Los 
Alamos Canyon, including upstream from DP Canyon and downstream from Pueblo Canyon, are 
not high enough to make the surveys required in this section useful. See Evaluation of Sediment 
Contamination in Upper Los Alamos Canyon: Reaches LA-1, LA-2, and LA-3, LA-UR-98-3974 
(Laboratory Supp. AR, at 25); and Evaluation of Sediment Contamination in Lower Los Alamos 
Canyon: Reaches LA-4 and LA-5, LA-UR-98-3975 (Laboratory Supp. AR, at 24). Second, 
conducting these surveys would delay completion of investigation reports and corrective action 
decisions. Finally, the work required is inconsistent with the technical strategy approved by 
NMED in the Task/Site Work Plan for Los Alamos and Pueblo Canyons (LA-UR-95-2053, ER 
ID 50290) - and for which the Laboratory is required to implement under the Draft Order. 

26. Draft Order, Section IV.B.l.e.iii, ~ 5 (p. 45): The requirement in this section that 
sediment samples from the Los Alamos Canyon " ... be analyzed by a laboratory for ... 
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. 
molybdenum, tungsten (and] ... perchlorate ... ," is overly prescriptive, and inconsistent with 
prior NMED-approved work. First, molybdenum, tungsten, and perchlorate are not included in 
the analytical suite specified in a related NMED-approved work plan. See Task/Site Work Plan 
for Los Alamos and Pueblo Canyons (LA-UR-95-2053, ER ID 50290). The Laboratory is 
required to complete this Task/Site Work Plan under the Draft Order. At the request ofNMED, 
the Laboratory has previously analyzed samples for perchlorate in Acid Canyon, and failed to 
detect this analyte. In addition, perchlorate is an analyte expected to be found in water, but not 
sediments. · 

27. Draft Order, Section IV.B.l.e.v (p. 46): The requirement to condu .... t-c1survey " ... 
to locate all existing wells in Los Alamos Canyon and ascertain the status of all existing and 
former wells and borings," is unreasonably burdensome without providing a corresponding and 
commensurate benefit, because NMED is currently aware through prior Laboratory submissions 
of all existing and former wells.and borings in Los Alamos Canyon. 

28. Draft Order, Section IV.B.l.e.v,, 4 (p. 47): The requirement in paragraph four of 
thi_s section, to install at least five piezometers " ... between LA0-1.2 and LA0-1.6(g) ... to 
evaluate whether two zones of saturation exist in the alluvium and to determine the extent of 
saturation west of LA0-1.8, if present," is overly prescriptive without supporting evidence in the 
administrative record, and inconsistent with ongoing, NMED-approved work. Additional 
groundwater characterization activities, such as the evaluation of potentially separate zones of 
separation, should be based on a complete assessment of existing data, and be driven by the 
presence or absence of contaminants in groundwater at unacceptable levels. The Laboratory's 
approach is to propose additional piezometers in Los Alamos Canyon, if needed, following the 
results and recommendations presented in the Los Alamos/Pueblo Canyon Surface Aggregate 
Report (LAPSAR). Data Assessment for the LAPSAR is underway, and involves significant 
participation ofNMED. 

29. Draft Order, Section IV.B.l.e.vi (p. 48): The requirement to install "(o]ne 
intermediate monitoring well ... between LA0-4.5 and LA0-6" in Los Alamos Canyon, is 
unreasonably burdensome, and potentially unnecessary prior to completion of the Hydrogeologic 
Workplan and subsequent risk-based decision making analysis. It is not reasonably possible to 
determine if additional characterization or monitoring is necessary at this location prior to 
completion of the Workplan and subsequent risk analysis. Further, even if the outcome of the 
risk-based decision process suggests the need for an additional intermediate well, the 
Laboratory's approach would be to use geophysical methods (to detect the presence of perched 
water) and determine the most appropriate drilling location. 

30. Draft Order, Section IV .B. I.e. vii (p. 48): The requirement to construct a new 
monitoring well in " ... Los Alamos Canyon, north of the undesignated canyon located east of 
TA-53," is not supported by evidence in the administrative record. The regional aquifer in this 
part of Los Alamos Canyon is already sufficiently characterized by two existing regional wells 
that "bracket" the proposed NMED well. Well R-8/8a is located 0.45 miles west of the proposed· 
NMED well, and R-9 is located 0.9 miles east of same. Both of these existing well locations 
were selected with the concurrence of NMED. Further, geochemical data for regional 
groundwater collected from R-8/8a (unpublished borehole analyses), and R-9 (Longmire, 2002), 
do not support the need for an additional regional well at the proposed location, because no 
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contaminants have been detected (i.e., tritium is present below 30 pCi/L·, and thus orders of 
magnitude below the standard of 20,000 pCi/L). Further, there are no potential contaminant 
sources between wells R-8/R8a and R-9. Finally, this well is not included as part of the current 
Hydrogeologic Workplan, or the Los Alamos/Pueblo Canyon Work Plan, and thus this 
requirement is also inconsistent with existing NMED-approved workplans. 

31. Draft Order, Section IV.B.l.e.viii, ~ 1 (p. 48): The requirement to monitor wells 
in the Los Alamos Canyon, at a quarterly frequency (as specified in Section XII), is 
unreasonably burdensome without providing a commensurate benefit. In addition, such frequent 
monitoring is overly prescriptive and without adequate corresponding support in the 
administrative record. Within the regional aquifer beneath the Pajarito Plateau, groundwater 
moves very slowly (averaging only 50 to 250 feet per year), and thus groundwater will show 
very little change in chemistry as a function of time. Sampling results have demonstrated that 
sampling on a quarterly basis is not reasonably necessary and provides very little, if any, 
meaningful information. NMED has provided no evidence in the administrative. record to 
support the need for such extensive monitoring. In addition, such sampling would be very 
costly. The Laboratory's approach is to determine monitoring frequency on a case-by-case basis, 
and in accordance with the objectives of the monitoring program. 

32. Draft Order, Section IV.B.l.e.viii, ~ 1 (p. 48): The requirement to monitor 
alluvial groundwater at the 23 (or more) wells specified in paragraph one of this section, is 
overly prescriptive and without adequate corresponding support in the administrative record. 
Decisions regarding the location of alluvial groundwater monitoring wells must be based on a 
thorough review of existing data, and other relevant information, such as the location of 
contaminant sources and groundwater occurrences, See "Task/Site Work Plan for Los Alamos 
and Pueblo Canyons" (LA-UR-95-2053), and "Los Alamos and Pueblo Canyons Work Plan 
Addendum, Surface Water and Alluvial Groundwater Sampling and Analysis Plan" (LA-UR-02-
759) (Laboratory Supp. AR, at 66). NMED fails to provide evidence in the administrative record 
to support the well locations specified in this section, and the number of locations specified 
exceed the number reasonably required. The Laboratory's approach is to re-evaluate the current 
alluvial well monitoring program, using the DQO process prior to the designation of any 
additional well locations in this area. The DQO process was developed by the Environmental 
Protection Agency as a planning tool to ensure that data collected is adequate to resolve 
decisions; see Environmental Protection Agency, 1994, "Guidance for the Data Quality 
Objectives Process," USEPA QA/G04. 

33. Draft Order, Section IV.B.l.e.viii, ~ 1 (p. 48): The requirement in paragraph one 
of this section, to collect groundwater samples from " ... New Mexico Highway Department 
wells MW-3, MW-5, MW-6 and MW-9 ... ," is impracticable and unreasonably burdensome 
without providing a corresponding and commensurate benefit. First, there is no information in 
the record indicating the location of these Highway Department wells. Even if located, these 
third party wells are of unknown construction and integrity, and thus sampling from these wells 
would provide unreliable data. Finally, the Laboratory has previously installed wells in the 
general area of the wells specified. These Laboratory wells should be considered prior to 
consideration of any third party well, and could provide the needed data, if appropriate. 
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34. Draft Order, Section IV.B.l.e.viii, ~ 2 (p. 48): The requirement in paragraph two 
of this section, that "[a]lluvial groundwater samples shall be analyzed by a laboratory for general 
chemistry parameters ... ," and requiring a full suite analysis of same, is overly prescriptive and 
burdensome, and not supported by NMED with any evidence in the administrative record. The 
analytical suite for alluvial groundwater monitoring should reasonably be determined by 
reference to the specific contaminants of concern (COCs) in the watershed upstream of the 
monitoring locations and, further, should be based on a thorough review of existing data and 
other relevant information, such as the focation of contaminant sources and groundwater 
occurrences. However, NMED makes no reference to this, or any other evidence in the 
administrative record, to support the work specified. The_..arDoratory's approach is to re-evaluate 
the current alluvial well monitoring program, in accordance with the DQO process and with the 
participation of the NMED. The DQO process was developed by the Environmental Protection 
Agency as a planning tool to ensure that data collected is adequate to resolve decisions; see 
Environmental Protection Agency, 1994, ''Guidance for the Data Quality Objectives Process," 
USEPA QA/G04. 

35. Draft Order, Section IV.B.l.e.viii, ~ 3 (p. 48): The requirement in this se.ction to 
collect groundwater samples •• ... from intermediate wells LADP-3, R-9i, LAOI(A)-1.1, and all 
wells installed in the future that intersect zone groundwater in Los Alamos Canyon," is overly 
prescriptive and burdensome, and unsupported by evidence in the administrative record. There 
is no evidence in the record supporting the requirement to monitor all intermediate groundwater 
wells in Los Alamos Canyon. Intermediate groundwater monitoring must reasonably be 
determined by the results of the hydrological investigations performed during installation and 
sampling of intermediate groundwater monitoring wells, however, no such record evidence is 
provided by NMED in this regard. 

36. Draft Order, Section IV.B.l.e.viii, ~ 4 (pp. 48-49): The requirement in this 
section that "[i]ntermediate groundwater samples shall be analyzed by a laboratory for general 
chemistry parameters ... ," and requiring a full suite analysis of same, is overly prescriptive and 
unsupported by evidence in the administrative record. The analytical suite for intermediate 
perched groundwater monitoring must reasonably be determined by reference to the specific 
contaminants of concern (COCs) in the watershed upstream of the monitoring locations. See 
"'Task/Site Work Plan for Los Alamos and Pueblo Canyons" (LA-UR-95-2053), and ''Los 
Alamos and Pueblo Canyons Work Plan Addendum, Surface Water and Alluvial Groundwater 
Sampling and Analysis Plan" (LA-UR-02-759). However, NMED makes no reference to this, or 
any other evidence in the administrative record, to support the work specified. 

37. Draft Order, Section IV.B.l.e.viii, ~ 5 (p. 49): The requirement in this section 
that "'[g]roundwater samples shall be obtained from regional wells R-5, R-7, R-9, TW-3 and all 
regional wells installed in the future in Los Alamos Canyon," is overly prescriptive and 
burdensome and unsupported by NMED with any evidence, in the administrative record. In fact, 
available evidence indicates to the contrary, as NMED's hydrogeologic evaluation proposes two 
regional monitoring wells in Los Alamos Canyon. See NMED-HRMB-96/1, T. Davis, 
S. Hoines, and K. Hill. In addition, any decision regarding additional wells in this area must 
reasonably depend on the outcome of hydrogeologic investigations and optimization of the 
monitoring well network. 
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38. Draft Order, Section IV.B.l.e.viii, ~ 6 (p. 49): The requirement in paragraph six 
of this section, that "[r]egional groundwater samples shall be analyzed by a laboratory for 
general chemistry parameters ... ," and requiring a full suite analysis of same is overly 
prescriptive and unsupported by evidence in the administrative record. The analytical suite for 
groundwater monitoring should reasonably be determined by reference to the specific 
contaminants of concern (COCs) in the watershed upstream of the monitoring locations and, 
further, must be based on a thorough review of existing data and other relevant information, such 
as the location of contaminant sources and groundwater occurrences. However, NMED makes 
no reference to this, or any other evidence in the administrative record, to support the work 
specified. 

39. Draft Order, Section IV.B.l.e.viii, ~ 7 (p. 49): The requirement to submit a long-
term groundwater monitoring and sampling work plan, prior to implementation of the 
groundwater sampling program, is unreasonable and impracticable to perform in the sequence 
required by NMED. The Hydrogeologic Work Plan (HWP), currently in process, provides for a 
groundwater quality characterization phase. The Laboratory's approach is to develop a long
term groundwater monitoring plan over time, using the iterative process that builds from the 
HWP and RFI actions, and is consistent with USEP A guidance and conventional practices 
nationwide. 

40. Draft Order, Section IV.B.2.b.ii, ~ 4 (p. 51): The requirement in this section that 
"[t]hree monitoring wells shall be installed in Cafiada del Buey ... " is unreasonably 
burdensome without providing a commensurate benefit, and unsupported by evidence in the 
administrative record. In fact, available evidence indicates that these wells are not reasonably 
required. Nine alluvial groundwater monitoring wells currently exist in Cafiada del Buey and, 
only two of those wells (CDB0-6 and CDB0-7) typically yield groundwater. See annual 
surveillance reports LA-13861-ENV (ESP 2002, 71301) and LA-13487-ENV (ESP 1998, 
59904). The Laboratory concludes that no meaningful data would result from the prescribed 
work. In addition, drilling to the vapor-phase notch in Cafiada del Buey would achieve depths 
estimated at 70-100 feet. These depths are significantly below the alluvium/bedrock interface, 
and therefore, the required work would not be useful for investigating the source of alluvial 
saturation. 

-41. Draft Order, Section IV.B.2.b.ii, ~ 6 (p. 51): The requirement to install three 
wells to " ... be installed to the top of the Bandelier Tuff. .. ," is unreasonably burdensome 
without providing a corresponding benefit, and unsupported by evidence in the administrative 
record. In fact, available evidence indicates these wells are likely not required. First, two 
comparable wells are proposed in the "Work Plan for Mortandad Canyon" (LA-UR-97-3291). 
The Work Plan for Mortandad Canyon also includes installation of several alluvial groundwater 
monitoring wells, including two wells that will form a transect across the Mortandad valley floor 
in the vicinity of R-13. In addition, since the completion of the Mortandad Canyon work plan, 
well R-13 has been drilled through canyon bottom alluvium and into the regional aquifer, and no 
groundwater was found within the alluvium. Finally, alluvial groundwater monitoring wells 
SIM0-1 and SIM0-2 are also located in the vicinity of well R-13, and are dry. The 
administrative record contains no discussion of these facts, nor to any other evidence in support 
of the wells required. 
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42. Draft Order, Section IV.B.2.b.iii, ~ 1, bullet one (p. 51): The requirement to 
install one intermediate well " ... approximately 0.25 mile downgradient from the TA-50 
outfall ... " is impracticable to perform as required, because it is unlikely that transport of 
contaminants from the discharge point could have recharged the perched horizon so close to the 
source. The Laboratory's approach is to install an intermediate well at a location sufficiently 
downgradient, at a point where effluent discharges will have infiltrated and recharged the 
perched intermediate zone. We note that locations up to 1,000 feet east ofthe TA-50 outfall are 
accessible along the Bandelier Tuff unit tWo bench on the south side of Mortandad Canyon. 
Further, any such location chosen should be based on field geophysical studies and modeling that 
evaluate where recharge from· r1ow along the canyon bottom is likely to reach any deeper 
perched zone. Finally, standard industry practice typically calls for further field and modeling 
evaluations in siting the location of an investigation well. See American Society for Testing and 
Materials, ASTM International, 2002, "Standard Guide for Site Ch~acterization for 
Environmental Purposes With Emphasis on Soil, Rock, the Vadose Zone and Ground Water" 
Standard D5730-98. 

43. Draft Order, Section -IV.B.2.b.iii, ~ 1, bullet two (p. 51): The requirement to 
install an intermediate well in upper Ten Site Canyon, at the location of borehole 35-2028, is 
impracticable at this time, and should reasonably be contingent on encountering perched water in 
planned regional groundwater well R-14. The proposed well location is within only 600 feet of 
well R-14. The required new intermediate well is justified only ifpercped water is found at well 
R-14. We further note that existing drill hole 35-2028, was drilled to 300 feet and penetrated the 
Cerro Toledo interval, without encountering any perched water. 

44. Draft Order, Section IV.B.2.b.iii, ~ 1, bullet four (p. 51): The requirement to 
install an intermediate well, in the vicinity of MC0-4, is impracticable, if not impossible, to 
perform because the proposed location is in a very narrow canyon bottom, and this location is 
not large enough for required drilling equipment. Further, this section ofMortandad Canyon was 
extensively explored in prior attempts to site regional groundwater well R-14. At that time, it 
was determined that this section of Mortandad Canyon is not accessible for drilling, either in the 
canyon bottom or along the steeply sloping-to-vertical, canyon walls. In addition, field 
assessment of the requested drilling site indicates that access by helicopter would be the only 
feasible method for bringing drilling equipment to the site. The present location of well's R-14 
and TW-8 are the closest possible alternative sites to MC0-4 for deep drilling (>600 feet) at 
reasonable cost. The area near TW-8 is a more appropriate location for this intermediate well. 

45. Draft Order, Section IV.B.2.b.iii, ~ 1, bullet six (p. 51): The requirement to install 
an intermediate well, in the vicinity of well MC0-13, is unreasonably burdensome without any 
corresponding benefit. Data from regional groundwater well R-13, located within 300 feet of 
MC0-13, has detected no perched water. The absence of perched water along this section of 
Mortandad Canyon is further corroborated by the experience in drilling unproductive well 
MCOBT-8.5. It is reasonable to conclude that an intermediate well in this area will encounter 
only dry units. 

46. Draft Order, Section IV.B.2.b.iii, ~ 1, bullet seven (p. 51): The requirement to 
install an intermediate well " ... in the vicinity of well GS-2 on the south side of the Mortandad 
Canyon bench" is impracticable, if not impossible, to perform, because the proposed location is 
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on a steeply-sloping canyon wall, and thus inaccessible to drilling equipment. Further, this 
section of Mortandad Canyon was extensively explored in prior attempts to site regional 
groundwater well R-14. At that time, it was determined that no accessible drilling area exists 
along the steeply sloping-to-vertical canyon walls (note that the Mortandad Canyon "bench" 
does not exist along this stretch of the canyon). Existing well location R-14 is the closest 
possible replacement site to GS-2. 

47. Draft Order, Section N.B.2.b.iii, '1!1, bullet eight (p. 51): The requirement to 
install an intermediate well between gauging station GS-1 (note that this is not a ''well" as stated 
in the Draft Order), and well TW-8, is impracticable, if not impossible, to perform. ·rhe stretch 
of Mortandad Canyon between gauging station GS-1 and well TW -8, is a very narrow canyon 
area. In addition, large and dense tree growth makes well installation even more impracticable. 
The Mortandad Canyon wells proposed in the Hydrogeologic Workplan (R-13, R-14, and R-15) 
are sufficient to characterize the regional aquifer in this canyon. Any new wells, if needed, must 
reasonably be based on this and other available data, including data from new wells installed as 
part ofthe Mortandad Canyon Workplan, and following the DQO's established subsequent to 
this work. 

48. Draft Order, Section N.B.2.b.iii, '1!1, bullet nine (p. 51): The requirement to 
install one new well" ... approximately 1,500 feet east of well PM-5 ... ,"is impracticable, and 
unreasonably burdensome, in the absence of data that will soon be available from wells proposed 
in the Draft Order, for lower Ten Site Canyon, and the mesa south of well R-15. See Section 
N.B.2.b.iii, bullet items, three and nine, respectively. The Laboratory's approach is to make this 
requirement contingent on the discovery of perched water in these other two wells. If water is 
not discovered here, it would be unlikely to encounter perched water even farther from the 
canyon system, and an intermediate depth well at this location would be without benefit. 

49. Draft Order, Section N.B.2.b.iv, '1!3 (p. 52): The requirement to install a new 
well intersecting the top of the regional aquifer, in the vicinity of well R-13, is unsupported by 
evidence in the administrative record. The existing R-13 well site was selected, in consultation 
with NMED, to address concerns about the quality of groundwater where Mortandad Canyon 
exits the Laboratory. However, preliminary water quality data from well R-13 does not indicate 
evidence of the Laboratory-related contamination in the regional aquifer at this location. See 
Nylander et al, 2002. "Groundwater Annual Status Report for Fiscal Year 2001" LA-13931-SR. 
This conclusion is not contradicted by any evidence in the administrative record. 

50. Draft Order, Section IV.B.2.b.v (p. 52): The requirement in this section to 
conduct groundwater monitoring in Mortandad Canyon at a quarterly frequency (as specified in 
Section XII, Table XII-1 ), is unreasonably burdensome without providing a commensurate 
benefit, and is overly prescriptive and without support in the administrative record. Within the 
regional aquifer beneath the Pajarito Plateau, groundwater moves very slowly (averaging only 50 
to 250 feet per year), and thus groundwater will show very little change in chemistry as a 
function of time. Sampling results have demonstrated that sampling on a quarterly basis is not 
reasonably necessary, and will provide very little, if any, meaningful data. NMED has provided 
no evidence in the administrative record to support the need for such extensive monitoring. In 
addition, such sampling would be very costly. The Laboratory's approach is to determine 
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monitoring frequency on a case-by-case basis, and in accordance with the objectives of the 
monitoring program. 

51. Draft Order, Section IV.B.2.b.v, ~ 1 (p. 52): The requirement in this section, to 
monitor alluvial groundwater at the specified locations in Mortandad Canyon, and Canada del 
Buey, is overly prescriptive and without adequate corresponding support in the administrative 
record, and inconsistent with existing NMED-approved workplans. Nine alluvial groundwater 
monitoring wells currently exist in Canada del Buey. However, only two of those wells, 
CDB0-6 and CDB0-7, typically yield groundwater. See annual surveillance reports LA-13861-
ENV (ES¥-'"2002, 71301) and LA-13487-ENV (ESP 1998, 59904). Additional monitoring is 
unreasonable in the absence of any additional, or new, supporting data. Further, the Draft Order 
states that the "Work Plan for Sandia Canyon and Canada del Buey" (LA-UR-99-3610) is 
incorporated by reference and shall be implemented. This work plan proposes a sampling design 
that will provide data to enable decisions regarding the need for any further monitoring. As 
stated in the Draft Order, any additional work, if needed, would then require a supplemental 
work plan, including a description of objectives and a sampling design to meet these objectives. 
The specification of new monitoring locations in this section, is thus inconsistent with other 
NMED-ordered action requiring the collection of data for the purposes of subsequently 
informing monitoring location selection. Regarding Mortandad Canyon, the "Work Plan for 
Mortandad. Canyon" (LA-UR-97-3291) outlines the RFI for groundwater characterization in 
Mortandad Canyon, and similarly proposes a sampling design that should be implemented prior 
to making decisions regarding the need for groundwater monitoring. Thus, until the Mortandad 
Canyon RFI is completed, and supporting data obtained, there is no reasonable basis for 
implementing the monitoring prescribed in the Draft Order. 

52. Draft Order, Section IV.B.2.b.v, ~ 2 (p. 52): The requirement in this section to 
obtain groundwater samples from intermediate well MCOBT-8.5 is impracticable to perform, 
and is inconsistent with previously completed work. The Work Plan for Mortandad Canyon 
included installation of the MCOBT -4.4 and MCOBT -8.5 monitoring wells. Both wells have 
been drilled through canyon bottom alluvium and into the suballuvial units. MCOBT -8.5 was 
discovered to be dry, and was therefore plugged and abandoned. MCOBT -4.4 was completed as 
an intermediate observation well, and intermediate groundwater samples were Tecently collected 
and are now being analyzed. 

53. Draft Order, Section IV.B.2.b.v, ~ 3 (p. 52): The requirement to monitor regional 
groundwater at all locations in Mortandad Canyon, at the frequency described in Section XII, is 
unreasonably burdensome, and unsupported by evidence in the administrative record. The 
number and location of groundwater monitoring locations calU1ot be reasonably determined 
without completion of the RFI, and in accordance with the results of the hydrogeological 
characterization performed during installation and sampling of regional groundwater monitoring 
wells. In the absence of this information and analysis, there is no evidence to support monitoring 
all regional groundwater wells in the canyon at the frequency required by NMED. 

54. Draft Order, Section IV.B.2.b.v, ~ 4 (p. 53): The requirement in paragraph four of 
this section, for full suite analysis of groundwater samples during the monitoring phase is overly 
prescriptive and burdensome, and NMED has not, explained or justified the need for it in the 
administrative record. The analytical suite for groundwater monitoring should reasonably be 
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determined by reference to the specific contaminants of concern (COCs) in the watershed 
upstream of the monitoring locations, and a thorough review of existing data, including the 
location of contaminant sources and groundwater occurrences. However, NMED provides no 
reference to this, or any other, information in the administrative record in support of this 
requirement. The Laboratory's approach to further groundwater monitoring is based upon the 
Laboratory's ongoing reevaluation of the current monitoring program in accordance with the 
DQO process. The DQO process was developed by the Environmental Protection Agency as a 
planning tool to ensure that data collected is adequate to resolve decisions; See Environmental 
Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," USEPA QNG04. 

55. Draft Order, Section IV.B.2.b.v, , 5 (p. 53): The requirement in this section to 
submit a long-term groundwater monitoring and sampling work plan prior to completion of 
hydrogeologic characterization, is impracticable if NMED expects a fully comprehensive plan 
prior to completion of the ongoing Hydrogeologic Workplan (HWP). The HWP provides for a 
groundwater quality characterization phase. The information derived from this work is essential 
to the preparation of a long-term groundwater monitoring work plan that is both effective and 
resource-efficient. The Laboratory's approach is to prepare the long-term groundwater 
monitoring plan after completion of the HWP, and activities for individual RFI investigations. 

56. Draft Order, Section IV.B.3.b.ii (p. 54): This requirement in this section, to 
install alluvial monitoring wells in Water Canyon and Caiion de Valle (paragraphs one through 
seven) is overly prescriptive and unsupported by NMED in the administrative record. Recent 
geophysical results from Caiion de Valle present a detailed view of the canyon subsurface, and 
thus should be used to determine the location of any new monitoring holes. Similarly, on-going 
activity to monitor stream flow in Cafion de Valle provides reference data that is essential for 
reasonably and efficiently determining the location of boreholes and, possibly, piezometers. 
Reference to similar data and methods are also applicable to the selection of monitoring locations 
in Water Canyon. Reference to this data will likely reveal that alternative locations are more 
appropriate than those summarily prescribed by NMED in this section. However, NMED 
provides no reference to this, or any information in the administrative record, in support of this 
prescriptive requirement. 

57. Draft Order, Section IV.B.3.b.iii (p. 52): There is no sound technical justification 
for NMED's direction to replace well R-25. Despite construction problems that affected two of 
nine well screens, R-25 continues to provide valuable characterization data for the TA-16 area. 
R-25 has achieved its primary characterization goals of determining hydrogeologic conditions in 
the previously unstudied southwest part of the Laboratory and to determine if groundwater 
contamination exists downgradient HE release sites at TA-16. Characterization of HE in 
groundwater and determination of vertical gradients continues in the completed well. Continued 
sampling at R-25 enables the Laboratory to determine temporal trends in HE concentrations and 
to investigate whether pressure heads in groundwater are responding to seasonal fluctuations in 
surface water availability. The R-25 casing is screened and packed with sand around the screens 
to enable the representative collection of groundwater samples. The annular space between the 
borehole and well casing between screens is sealed to prevent the cross contamination of samples 
in the groundwater. The integrity of these seals between each of the well screens was confirmed 
by a neutron log performed by Schlumberger, Inc., on April21, 1999, and confirmed by 
transducer data in the completed well. The stainless steel well was open for water to 
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communicate from the upper screens to the lower screens for approximately 5 months while 
awaiting the installation of the Westbay equipment. However, this period of cross
communication was mitigated by the observation that the regional water level in the well rose 
during this period, indicating the lower screens did not accept water at the same rate that was 
supplied from above. In addition, the well was extensively developed, removing much of the 
water that flowed into the lower part of the well. This characterization well has been sampled 
four times for HE compounds (HECs), tritium, stable isotopes, anions, metals, volatile organic 
compounds (VOCs), semivolatile organic ·compounds (SVOCs), radionuclides, total organic 
carbon, and dissolved organic carbon fractionation. Contaminants of concern at well R-25 
include HECs and VOCs associated with TA-16 operations, including production of high 
explosives. Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine (RDX) and 2,4,6-trinitrotoluene (TNT) are 
the contaminants of greatest concern found at well R-25 because of the low USEP A health 
advisory limits for RDX (0.61 ug/L) and TNT (2.2 ug/L). Concentrations of HECs and tritium 
have decreased in the regional aquifer during the four sampling events conducted at well R-25. 
This suggests that the HECs introduced to the regional aquifer during drilling and well 
construction at well R-25 are reequilibrating with regional groundwater. Concentrations of 
HECs within the upper saturated zone at well R-25 remain elevated, which is consistent with the 
past long-term discharge of these contaminants from the 260 outfall and other sources at TA-16. 
The compounds RDX and TNT are mobile in groundwater at well R-25 because adsorption of 
these two solutes onto the Bandelier Tuff and Puye Formation is minimal. These hydrogeologic 
units contain very low amounts of solid organic matter, the dominant adsorbent for RDX, TNT, 
and other organic compounds. Both RDX and TNT are recalcitrant, however, TNT does 
biodegrade under anaerobic conditions in the presence of dissolved organic carbon and hydrogen 
sulfide. Degradation of TNT to 2-amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene is 
observed at well R-25. Groundwater at R-25 is oxidizing (dissolved oxygen is present above 1 
mg/L), which is consistent with the mobility ofRDX, TNT, and other HECs observed at well R-
25. Groundwater samples collected from screen No.3, however, are compromised because of 
grout contamination, which results in alkaline pH (> 1 0) conditions. Such conditions enhance 
degradation of RDX through hydrolysis reactions. Overall, construction of well R-25 has not 
influenced the fate and transport of HECs in groundwater at the well. Screens No. 1, No.2, 
No.4, No.5, No.6, No.7, and No.8 are considered reliable for groundwater sampling. In 
summary, well R-25 should not be plugged and abandoned because reasonable and technically 
defensible groundwater samples and analytical results have been collected from the well 
(excluding screen No.3). Useful hydrologic and geochemical information and data is being 
collected from well R-25 to evaluate trends in contaminant mobility and pressure gradients. 

58. Draft Order, Section IV.B.3.b.iii, ~ 1 (p. 55): The requirement in this section to 
complete wells' R-24, R-26, R-27 and R-28, is both unreasonably burdensome, and inconsistent 
with prior understandings and agreements between the Laboratory and NMED. Well R-26 was 
eliminated, and wells' R-27 and R-28 were combined into a single well last fall, during the 
Laboratory's re-evaluation of data quality objectives for the Hydrogeologic Workplan. This 
subject was discussed with NMED at the Quarterly Meeting of the Hydrogeologic 
Characterization Program, on October 16, 2001, and also documented in the "Groundwater 
Annual Status Report for Fiscal Year 2001." See LA-13931-SR. Well R-26 was eliminated 
because wells' R-6 and R-24 are expected to provide sufficient information about the hydrology 
across the Pajarito fault system, and background water quality upgradient of the Laboratory 
operations. The original site for well R-27, at the confluence of Water Canyon and Cafion de 
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Valle, is too small to support drilling operations, and the closest possible alternative site for well 
R-27 is very near the planned location for well R-28. Visits to the area, by the Laboratory and 
NMED staff, identified a single well site that would satisfy the requirements of the original R-27 
and R-28 locations. This requirement should thus be modified to eliminate well R-26, and 
combine wells R-27 and R-28 into a single well in the Hydrogeologic Workplan. The 
Laboratory agrees with NMED that well R-24 should be installed as planned. 

59. Draft Order, Section IV.B.3.o.iv, , 1 (p. 55): The requirement in paragraph one 
of this section, to monitor most wells and springs in Water Canyon and Canon de Valle at a 
quarterly frequency (as specified in Section XII, Table XII-I), is overly prescriptive and without 
justification in the administrative record. Within the regional aquifer beneath the Pajarito 
Plateau, groundwater moves very slowly (averaging only 50 to 250 feet per year), and thus 
groundwater will show very little change in chemistry as a function of time. Sampling results 
have demonstrated that sampling on a quarterly basis is not reasonably necessary, and will 
provide very little, if any, meaningful data. NMED has provided no evidence in the 
administrative record to support the need for such extensive monitoring. In addition, such 
sampling would be very costly. The Laboratory's approach is to determine monitoring 
frequency on a case-by-case basis, and in accordance with the objectives of the monitoring 
program. 

60. Draft Order, Section IV.B.3.b.iv, , 1 (p. 55): The requirement in paragraph one 
of this section, to monitor groundwater at the nine existing alluvial groundwater locations in 
Water Canyon/Canon de Valle is impracticable at this time, and inconsistent with the ongoing 
Corrective Measures study to assess remediation and monitoring needs in this area. Over the last 
five years, several new shallow wells have been installed by the Laboratory for characterization 
purposes, and data related to this work is currently being evaluated by the Laboratory to assess 
the long-term monitoring needs for this area. The Laboratory's approach is to follow this 
process to completion, pursuant to existing NMED-approved work plans, prior to the conduct of 
monitoring at these locations. 

61. Draft Order, Section IV.B.3.b.iv, , 2 (p. 55): The requirement in paragraph two 
of this section, to collect samples from intermediate wells in Water Canyon/Canon de Valle is 
impracticable at this time, and inconsistent with the ongoing Corrective Measures study to assess 
remediation and monitoring needs in this area. Several new regional aquifer wells with screens 
in the perched intermediate zones have been installed by the Laboratory in the past five years for 
characterization purposes, and data related to this work is currently being evaluated by the 
Laboratory to assess the long-term monitoring needs for this area. The Laboratory's approach is 
to follow this process to completion, pursuant to existing NMED-approved work plans, prior to 
the conduct of monitoring at these locations. 

62. Draft Order, Section IV.B.3.b.iv,, 3 (p. 55): The requirement in paragraph three 
of this section, to collect samples from regional wells in Water Canyon/Canon de Valle, is 
impracticable at this time, and inconsistent with the ongoing Corrective Measures study to assess 
remediation and monitoring needs in this area. Several new regional aquifer wells with screens 
in the perched intermediate zones have been installed by the Laboratory in the past five years for 
characterization purposes, and data related to this work is currently being evaluated by the 
Laboratory to assess the long-term monitoring needs for this area. The Laboratory's approach is 
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to follow this process to completion, pursuant to existing NMED-approved work plans, prior to 
the conduct of monitoring at these required locations. 

63. Draft Order, Section IV.B.3.b.iv, ~ 4 (p. 55): The requirement in paragraph four 
of this section, to conduct full suite analysis of intermediate groundwater samples in Water 
Canyon/Canon de Valle is overly prescriptive and unsupported by any evidence in the 
administrative record. NMED provides no evidence in the record to support the required analyte 
suites or the frequency of sampling. Analytical suites for groundwater monitoring should 
reasonably be determined following the identification of specific contaminants of concern 
(COCs) in the vicinity of the monitoring locations, and the results of historical data, such as the 
location of co~taminant sources and groundwater occurrences. A significant body of analytical 
data is available for NMED review, and must reasonably be relied upon to determine the scope 
of the analytical suite. 

64. Draft Order, Section IV.B.3.b.iv, ~ 5 (p. 55): The requirement to submit "[a] 
long-term groundwater monitoring and sampling work plan ... ," prior to completion of the 
hydrogeologic characterization previously required by NMED, and implementation of the 
groundwater sampling program, is unreasonably burdensome and is inconsistent with ongoing 
NMED-approved work. The Hydrogeologic Workplan (HWP), and Corrective Measures Study 
(CMS) are currently in progress, and provide for a groundwater quality characterization phase. 
The Laboratory's approach would be to prepare a long-term groundwater monitoring plan after 
completion of the HWP and activities for individual RFI investigations. 

65. Draft Order, Section IV.B.4.b.ii, ~ 2 (p. 56): The requirement in paragraph two of 
this section, that ". . . monitoring well 3MA0-2 be moved into reach THl East ... ," is 
impracticable, if not impossible, because groundwater may not be present at this location in a 
quantity sufficient for monitoring. The Laboratory agrees that an alluvial groundwater 
monitoring well is needed in the general vicinity of Reach TH-lE. However, the Laboratory's 
approach would be to install well 3MA0-2 in the general vicinity of the location proposed in the 
Work Plan for Pajarito Canyon, where groundwater is present to accomplish monitoring. See 
LA-UR-98-2550. 

66. Draft Order, Section IV.B.4.b.ii, ~ 5 (p. 57): The requirement in paragraph five of 
this section, to install four alluvial aquifer systems piezometers, is overly prescriptive and 
burdensome, and without support in the administrative record. Although it appears NMED's 
purpose in requiring these four piezometers is to evaluate loss of alluvial groundwater in the 
vicinity of TA-54, it is unclear how such data relates to drainages associated with TA-54, or how 
this data would be used in a monitoring or decision context. In the absence of any evidence in 
the administrative record to support this requirement, it is not justified. 

67. Draft Order, Section IV.B.4.b.iii, ~ 1 (p. 57): The requirement in paragraph two 
of this section, that "[t]wo nested piezometer sets· shall be installed in the vicinity ofwell PC0-3 
to assess the vertical gradients in the Guaje Pumice Bed and the Cerros del Rio Basalt," is 
impracticable at this time, and may be unnecessary. This requirement should reasonably be 
contingent upon an evaluation of the need for an intermediate well in the vicinity ofPC0-3. The 
need for a well in the vicinity of PC0-3 is, itself, reasonably contingent upon the detection of a 
perched horizon in regional well R-23 (work to be conducted during the Summer of 2002). 
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However, only if a perched saturated zone is present in this portion of Pajarito Canyon, would 
the proposed location provide useful information concerning background hydrogeology in the 
Guaje Pumice Bed and in the Cerros del Rio lavas in lower Pajarito Canyon. The Laboratory's 
approach would be to make this requirement contingent on the results of the work and findings 
discussed above. 

68. Draft Order, Section IV.B.4.b.iii, ~ 2 (p. 57): The requirement in paragraph two 
of this section, that "( o ]ne intermediate zone monitoring well ... be installed between the flood 
retention structure and proposed well PCA0-6," is impracticable, and may be unnecessary, 
pending the-\Jlucome of observations made in well PCA0-6. The Laboratory's approach is to 
use geophysical methods to determine if perched water exists. If no evidence of perched water is 
detected, then the proposed well would not encounter water, and thus would not be required. 
The requirement for this well should be contingent on the presence of intermediate perched 
water, which can be detected by means other than drilling a well. 

69. Draft Order, Section IV.B.4.b.v (pp. 57-58): The requirement in this section, to 
monitor wells in Pajarito Canyon at a quarterly frequency (as specified in Section XII, Table XII
I), is unreasonably burdensome without providing a commensurate benefit, and is overly 
prescriptive and without support in the administrative record. Within the regional aquifer 
beneath the Pajarito Plateau, groundwater moves very slowly (averaging only 50 to 250 feet per 
year), and thus groundwater will show very little change in chemistry as a function of time. 
Sampling results have demonstrated that sampling on a quarterly basis is not reasonably 
necessary, and will provide very little, if any, meaningful data. NMED has provided no evidence 
in the administrative record to support the need for such extensive monitoring. In addition, such 
sampling would be very costly. The Laboratory's approach is to determine monitoring 
frequency on a case-by-case basis, and in accordance with the objectives of the monitoring 
program. 

70. Draft Order, Section IV.B.4.b.v, ~ 1 (pp. 57-58): The requirement in paragraph 
one ofthis section, to sample groundwater from alluvial wells in Pajarito Canyon, is not justified 
by any evidence in the administrative record, and inconsistent with current NMED-approved 
work. Alluvial groundwater is currently being monitored at three of the specified wells in 
Pajarito Canyon. Further, the "Work Plan for Pajarito Canyon" outlines the RFI for groundwater 
characterization in Pajarito Canyon. See LA-UR-98-2550. This work plan proposes a sampling 
design that should be implemented prior to making any decision regarding the need for 
additional groundwater monitoring in this area. Until the Pajarito Canyon RFI and related work 
is completed, there is no basis, much less a reasonable basis, in the administrative record to 
support the monitoring prescribed in the Draft Order. 

71. Draft Order, Section IV.B.4.b.v, ~ 2 (p. 58): The requirement in paragraph two of 
this section, to conduct intermediate groundwater monitoring, is overly prescriptive and without 
any justification in the administrative record, and is inconsistent with current NMED-approved 
work. The RFI for Pajarito Canyon should be completed prior to determining any new 
monitoring requirements. Further, decisions regarding new intermediate groundwater 
monitoring should reasonably await the results of the hydrogeological investigations performed 
durin~ installation and sampling of intermediate groundwater monitoring wells. Finally, NMED 
provides no evidence for the requirement to monitor all intermediate groundwater wells in 
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Pajarito Canyon. Until the Pajarito Canyon RFI, and related work, is completed, there is no 
reasonable basis, or any evidence in the administrative record, to support the monitoring 
prescribed in the Draft Order. 

72. Draft Order, Section IV.B.4.b.v, ~ 3 (p. 58): The requirement in paragraph three 
of this section, to conduct regional groundwater monitoring, is overly prescriptive and without 
justification in the administrative record, and is inconsistent with current NMED-approved work. 
The RFI for Pajarito Canyon should be completed prior to determining any new monitoring 
requirements. Further, decisions regarding new regional groundwater monitoring should 
reasonably await the results of the hydrogeological investigatiOHb-performed during installation 
and sampling of regional groundwater monitoring wells. Finally, NMED provides no evidence 
for the requirement to monitor all regional groundwater wells in Pajarito Canyon. Until the 
Pajarito Canyon RFI, and related work, is completed, there is no reasonable basis, or any 
evidence in the administrative record, to support the monitoring prescribed in the Draft Order. 

73. Draft Order, Section IV.B.4.b.v, ~ 4 (p. 58): The requirement in paragraph four of 
this section, to conduct full suite analysis of all alluvial, intermediate and regional monitoring 
well samples in Pajarito Canyon, is overly prescriptive and without justification in the 
administrative record. Analytical suites for groundwater monitoring should reasonably be 
determined following the identification of specific contaminants of concern (COCs) in the 
vicinity of the monitoring locations, and the results of historical data, such as the location of 
contaminant sources and groundwater occurrences. However, NMED provides no evidence in 
the record to support the analyte suites or the frequency of sampling required in the Draft Order. 
The Laboratory's approach is to reach decisions regarding specific analyte suites through 
ongoing reevaluation of the current monitoring program, and in accordance with DQO process, 
thus resulting in sampling decisions that are supported by site-specific data. The DQO process 
was developed by the Environmental Protection Agency as a planning tool to ensure that data 
collected is adequate to resolve decisions; see Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEP A QA/G04. 

74. Draft Order, Section IV.B.4.b.v, ~ 5 (p. 58): The requirement to submit "[a] long-
term groundwater monitoring and sampling work plan ... ," prior to completion of the 
hydrogeologic characterization previously required by NMED, and implementation of the 
groundwater sampling program, is unreasonably burdensome and impracticable to perform, in 
light of this ongoing NMED-approved work. The Hydrogeologic Work Plan (HWP), and 
Corrective Measures Study (CMS) are currently in process, and provide for a groundwater 
quality characterization phase. NMED has not explained why the current plans need to be 
modified before the data is received. The Laboratory's approach is to prepare a long term 
groundwater monitoring plan following completion of the HWP, and activities for individual RFI 
investigations. 

75. Draft Order, Section IV.B.5.b.ii, ~ 2 (p. 59): The requirement in paragraph two of 
this section, to install four piezometers in the vicinity of alluvial wells, is unreasonably 
burdensome without providing a corresponding and commensurate benefit. Although the type of 
information sought by NMED under this requirement (e.g., groundwater loss), can sometimes be 
provided by piezometers, the need for this type of data should be determined only after data from 
the proposed alluvial groundwater monitoring wells is available. In addition, consideration of 
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alternative methods, such as a single, deeper well, with detailed hydraulic characterization and 
tracer methods, or geophysical methods, should also be considered to meet this objective. These 
alternative methods are often far more effective, and comprehensive in spatial coverage. 

76. Draft Order, Section IV.B.5.b.ii, ~ 3 (p. 59): The requirement in paragraph three 
of this section, to install "[ o ]ne intermediate aquifer well ... in the vicinity of regional aquifer 
well R-12," is unreasonably burdensome without providing a corresponding and commensurate 
benefit. Completed regional well R-12 already has two screens above the level of regional 
saturation. One of these screens is at a perched horizon, at the base of the Cerros del Rio lavas, 
and the other is at a perched horizon in Puye gravels. Existing perched-zone screens in R-12 
thus make the proposed intermediate well redundant, and not reasonably necessary. 

77. Draft Order, Section IV.B.5.b.ii, ~ 4 (p. 59): The requirement to install regional 
aquifer well R-10, in paragraph four of this section, should be removed under a previous 
understanding between the Laboratory and NMED. Well R-10 was eliminated during the 
Laboratory re-evaluation of data quality objectives for the Hydrogeologic Workplan last falJ, 
because the planned well coverage is sufficient to characterize the hydrogeology for this area of 
the Pajarito Plateau, and wells' R-11 and R-12 are sufficient to characterize contaminants from 
sources in Sandia Canyon. This issue was discussed with NMED at the Quarterly Meeting of the 
Hydrogeologic Characterization Program in October 2001, and at a meeting in Santa Fe on 
November 27, 2001. Removal of well R-10 from the scope of the Hydrogeologic Workplan was 
also documented in the "Groundwater Annual Status Report for Fiscal Year 2001," transmitted 
to NMED on February 6, 2002. See LA-13931-SR. The Laboratory agrees, however, that well 
R-11 should be installed as planned. 

78. Draft Order, Section IV.B.5.b.iii, ~ 1 (p. 59): The requirement in this section, to 
monitor wells in Sandia Canyon at a quarterly frequency (as specified in Section XII, Table XII
I), is unreasonably burdensome without providing a commensurate benefit, and overly 
prescriptive without adequate corresponding support in the administrative record. Within the 
regional aquifer beneath the Pajarito Plateau, groundwater moves very slowly (averaging only 50 
to 250 feet per year), and thus groundwater will show very little change in chemistry as a 
function of time. Sampling results have demonstrated that sampling on a quarterly basis is not 
reasonably necessary, and will provide very little, if any, meaningful data. NMED has provided 
no evidence in the administrative record to support the need for such extensive monitoring. In 
addition, such sampling would be very costly. The Laboratory's approach is to determine 
monitoring on a case-by-case basis, in accordance with the objectives ofthe monitoring program. 

79. Draft Order, Section IV.B.5.b.iii, ~ 2 (p. 60): The requirement in paragraph two 
of this section, for full suite analysis of all monitoring wells in Sandia Canyon, is overly 
prescriptive without adequate corresponding support in the administrative record. NMED 
provides no evidence in the record to support the required analyte suites or the frequency of 
sampling. Analytical suites for alluvial groundwater monitoring should reasonably be 
determined following the identification of specific contaminants of concern (COCs) in the 
vicinity of the monitoring locations. Alluvial groundwater monitoring (i.e., location of wells, 
frequency of sampling, analyte suites) should reasonably be based on a thorough review of 
existing data, and other relevant information, such as the location· of contaminant sources and 
groundwater occurrences. However, there is no evidence in the: record to support NMED's 
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overly prescriptive approach. The Laboratory's approach is to rely on its ongoing re-evaluation 
of the current well monitoring program following the DQO process. 

80. Draft Order, Section IV.B.5.b.iii, ~ 3 (p. 60): The requirement in paragraph three 
of this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ,"is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. The Hydrogeologic Work Plan (HWP), currently in 
process, provides for a groundwater quality characterization phase and thus will provide data 
useful for the development of a ground water monitoring plan. The Laboratory's approach is to 
develop a long-term ·groundwater monrturing plan over time, using the iterative process that 
builds from the HWP and RFI actions, and is consistent with USEP A guidance and conventional 
practices nationwide. 

81. Draft Order, Section IV.B.6.b.ii (p. 63): The requirement in this section to install 
.. [o]ne alluvial monitoring well [in Ancho Canyon] ... downgradient of MDA Y at TA-39," is 
premature and impracticable at this time, because needed data has not yet gathered and/or 
analyzed. The Laboratory has not yet prepared a work plan for the "Other Canyons" (including 
Ancho Canyon). The Laboratory's· process for evaluating and proposing alluvial groundwater 
monitoring in each canyon, includes a review of existing archival information on PRSs, 
consideration of available Environmental Surveillance Program data, and the incorporation of 
other information, including input from the NMED. The Laboratory's approach would to 
describe the requirement for a new monitoring well in a work plan addressing the "Other 
Canyons." 

82. Draft Order, Section IV.B.6.b.iii, ~ 1 (p. 63): The requirement in paragraph one 
of this section, to monitor all wells in the Ancho Canyon at a quarterly frequency (as specified in 
Section XII, Table XII-1), is unreasonably burdensome without providing a commensurate 
benefit, and overly prescriptive without adequate corresponding support in the administrative 
record. Within the regional aquifer beneath the Pajarito Plateau, groundwater moves very slowly 
(averaging only 50 to 250 feet per year), and thus groundwater will show very little change in 
chemistry as a function of time. Sampling results have demonstrated that sampling on a 
quarterly basis in not reasonably necessary, and will provide very little, if any, meaningful data. 
NMED has provided no evidence in the administrative record to support the need for such 
extensive monitoring. In addition, such sampling would be very costly. The Laboratory's 
approach is to determine monitoring frequency on a case-by-case basis, in accordance ·with the 
objectives of the monitoring program. 

83. Draft Order, Section IV.C.l.c.ii (p. 67): This section, requiring the Laboratory to 
conduct a survey of the MDA G Survey of Disposal Units, is unreasonably burdensome without 
providing a corresponding or commensurate benefit. "As-built" information is currently 
available for the pits and shafts specific to plan view and depth. However, information on base 
profiles is not available. The use of ground-penetrating radar or magnetic surveys is 
questionable for providing a base profile. The only information required to model the site is the 
inventory and dimensions of each pit and shaft. A base profile does not provide information to 
support modeling contaminant fate and transport. 
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84. Draft Order, Section IV.C.l.c.iii, ~ 8 (p. 68): The requirement in paragraph eight 
of this section, to conduct "[a] minimum of one boring ... at MDA G to evaluate for the 
presence of perched groundwater and vapor-phase contamination ... ," is unreasonably 
burdensome without providing a corresponding and commensurate benefit. During the drilling 
of two deep, angle borings beneath MDA L, wet cuttings were encountered at the contact 
between the Bandelier Tuff and the Cerros del Rio basalts. A thin soil/sediment horizon was 
reported to occur at the contact. The soil was reported to be moist-to-wet· in the geologic logs. 
After wet cuttings were encountered at 54--1016; the borehole was allowed to rest in order to 
allow for water to accumulate. for sampling. Water did not accumulate (i.e., did not make water) 
and a sample could not be collected. Further drilling into the basalt encountered occasiafiar 
moist to wet vesicles within the basalt, but the borehole never made water. Both angle borings 
were instrumented with Solinst monitoring ports for both pore gas and pore water. Pore water 
sample collection was attempted from these ports after construction, and no water was recovered. 
Subsequent quarterly pore gas monitoring at these wells has not recovered any pore water. Wet 
cuttings, or wet vesicles, should not be interpreted as saturated conditions, and thus would not 
reasonably be considered to be perched water or perched aquifers. Saturation is defined as the 
volumetric moisture content being equal to the effective porosity of a material (Le., all the 
accessible voids are filled with water). In fact, a material can seem quite "wet," without actually 
being saturated. The borehole did not "make water" when it was allowed to rest, and this 
strongly supports the conclusion that saturated conditions were not encountered. Consequently, 
the wet cuttings returned from beneath MDA L should be referred to as "elevated moisture 
levels" in the paleosoVsediment encountered between the Bandelier Tuff and Cerros del Rio 
basalts. Thus, further borings in this area should not be required. 

85. Draft Order, Section IV.C.l.c.iv, 14 (p. 68): The requirement in paragraph four 
of this section, to sample for the presence of "HE compounds" at MDA G, is unsupported by 
evidence in the administrative record. In fact, no entries in the Area G disposal logs indicate the 
prior disposal of HE compounds, thus indicating evidence to the contrary. HE wastes were 
routinely flashed at one of the Laboratory firing sites, and some classified HE-contaminated 
classified shapes were disposed of at MDA H. 

86. Draft Order, Section IV.C.l.c.viii (p. 70): The requirement in this section, to" ... 
construct one intermediate depth well at MDA G to monitor for the presence of perched 
groundwater and vapor-phase contamination at depths between 150 and 700 feet below the 
ground surface," is unreasonably burdensome without providing a corresponding and 
commensurate benefit, because evidence from completed well R-22 indicates that no perched 
water is present under the mesa. In addition, planned regional wells for fiscal year 2002, 
including wells' R-20, R-21, R-23, and R-32, will provide additional information regarding the 
existence ofperched water, if any, in the vicinity ofMDA G. 

87. Draft Order, Section IV.C.l.c.ix, 12 (p. 71): The requirement in paragraph two 
of this section, to monitor well borings " ... for the presence of vapor-phase contaminants prior 
to well construction," is impracticable to perform as required, because regional aquifer well 
locations are an inefficient method for the investigation of vapor transport from MD As. Vapor 
sampling, relative to disposal areas is, and continues to be, planned and performed by the 
Material Disposal Area (MDA) activity of the Laboratory's Environmental Restoration Project. 
However, for techriical and efficiency reasons, a more effective course is to conduct vapor phase 

7/31/02 AS-22' 



investigation independent of the regional aquifer investigation, because the drilling methods for 
regional aquifer wells are not amenable to collecting vapor samples. The collection of such 
samples would require an expensive process of removing drilling equipment, cleaning out the 
borehole, and inserting vapor sampling equipment. Even then, the quality and representativeness 
of a vapor sample collected from this type of borehole would be questionable. In determining 
the data needs for vapor sampling around T A-54, the DQO process must be applied to determine 
what data is needed. The DQO process was developed by the Environmental Protection Agency 
as a planning tool to ensure that data· collected is adequate to resolve decisions; see 
Environmental Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," 
USEP A QA/GU4:-- Laboratory and NMED personnel should participate in DQO meetings 
designed to determine data collection requirements for each borehole. 

88. Draft Order, Section IV.C.l.c.x,, 1 (p. 71): The requirement in this section, to 
conduct intermediate and regional groundwater monitoring at all wells that intersect 
groundwater, is unreasonably burdensome without providing a corresponding and commensurate 
benefit. Rather than monitor every intermediate-depth saturated zone encountered, as required 
by NMED here, monitoring should instead be focused on the larger saturated zones. By focusing 
on these larger zones, monitoring resources are appropriately concentrated on bodies that are 
likely to supply sufficient water and contaminants, and thus potentially impact underlying 
regional groundwater. Thus, the requirement to monitor every intermediate-depth saturated 
zone, fails to recognize that the larger saturated zones pose the greatest concern for water quality. 
This particularly true, given that many intermediate-depth saturated zones encountered in the 
drilling at Los Alamos were thin and not extensive, and thus contained minute volumes of water. 
NMED fails to provide any explanation why monitoring all intermediate and regional 
groundwater wells in the canyon is necessary or reasonable. Finally, the RFI for MDA G should 
be completed prior to determining any monitoring requirements. Both intermediate and regional 
groundwater monitoring should be determined by the results of the hydrological investigations 
performed during installation and sampling of intermediate groundwater monitoring wells. Thus 
all relevant information from the RFI should be considered prior to developing monitoring 
requirements. 

89. Draft Order, Section IV.C.l.c.x, ~ 2 (p. 71): The requirement in paragraph two of 
this section, for full suite analysis of groundwater samples during the monitoring phase, is overly 
prescriptive, and without adequate corresponding support in the administrative record. The 
analytical suite for groundwater monitoring should reasonably be determined by reference to the 
specific contaminants of concern (COCs) in the vicinity of the monitoring locations, and a 
thorough review of existing data, including the location of contaminant sources and groundwater 
occurrences. However, NMED provides no reference to th~s, or any other such information, in 
the administrative record in support of this requirement. The Laboratory's approach is to 
propose further groundwater monitoring, if needed, in accordance with the Laboratory's ongoing 
re-evaluation of the current monitoring program and following the DQO process. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; see Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

90. Draft Order, Section IV .C.1.c.x, ~ 4 (p. 71 ): The requirement in paragraph four of 
this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ," is 
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unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. The Hydrogeologic Workplan (HWP), currently in 
progress, provides for a groundwater quality characterization phase and thus will provide data 
useful for the development of a ground water monitoring plan. The Laboratory's approach is to 
prepare a long-term groundwater monitoring plan following completion of the HWP, and 
activities for individual RFI investigations. 

91. Draft Order, Section IV.C.l.e.ii (p.75): This section, requiring the Laboratory to 
conduct a prescribed survey of the MDA L Disposal Units, is unreasonably burdensome without 
providing a corresponding or commensurate benefit. The only inforri1ation required to model the 
site is the inventory and dimensions of each pit and shaft. A base profile does not provide 
information to support modeling contaminant fate and transport. The Laboratory's approach is 
to use existing information and engineering drawings to determine the dimensions of the pits and 
shafts at MDA L. 

-92. Draft Order, Section IV.C.l.e.viii (p. 79): The requirement in this section to" ... 
construct [at a minimum] one intermediate depth well at MDA L to evaluate for the presence of 
perched groundwater and vapor-phase contamination at depths between 150 and 700 feet below 
the ground surface ... ," is overly prescriptive and unsupported by evidence in the administrative 
record. The Laboratory has conducted quarterly pore-gas monitoring in 28 wells since 1985, 
pursuant to an NMED compliance order. This data provides substantial evidence to conclude 
that the organic vapor plume source is coincident with the disposal shafts in Area L, and that the 
plume has not grown at a detectable rate over the past three years. Two of these wells indicate 
no detectable organics, thus demonstrating, with a high degree of confidence, that the vertical 
boundaries of the plume are known. Further, a revision to the 2000 draft RCRA Facility 
Investigation report is currently in progress. This report Will provide a description of nature and 
extent of the vapor plume, and include the last two years of monitoring data. It will also include 
recommendations for further data collection. The Laboratory expects that the lateral extent of 
the vapor plume has been adequately defined, and the future data needs are expected to be in the 
source area. Finally, evidence from completed well R-22 indicates an absence of perched water 
under the mesa, and planned regional wells for fiscal year 2002, including wells' R-20, R-21, 
R-23, and R-32, will provide further data regarding the existence of perched water in the vicinity 
ofMDA L. 

~93. Draft Order, Section IV.C.l.e.ix, ~ 3 (p. 79): The requirement in paragraph three 
of this section, to monitor well borings " ... for the presence of vapor-phase contaminants prior 
to well construction," is impracticable to perform as required, because regional aquifer well 
locations are an inefficient method for the investigation of vapor transport from MDAs. Vapor 
sampling, relative to disposal areas is, and continues to be, planned and performed by the 
Material Disposal Area (MDA) activity of the Laboratory's Environmental Restoration Project. 
However, a more effective course is to conduct vapor phase investigation independent of the 
regional aquifer investigation because the drilling methods for regional aquifer wells are not 
amenable to collecting vapor samples. To collect such samples would require an expensive 
process of removing drilling equipment, cleaning out the borehole and inserting vapor sampling 
equipment. Even then, the quality and representativeness of a vapor sample collected from this 
type of borehole would be questionable. Shallow boreholes drilled for the express purpose of 
collecting vapor samples are less costly and provide superior data quality. In determining the 
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need for additional vapor data, the DQO process must be applied to determine what data is 
needed. The DQO process was developed by the Environmental Protection Agency as a 
planning tool to ensure that data collected is adequate to resolve decisions; see Environmental 
Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," USEPA QA/G04. 
Laboratory and NMED personnel should participate in DQO meetings designed to determine 
data collection requirements for each borehole. 

94. Draft Order, Section IV.C.l.e.x, ~ 1 (p. 79): The requirement in this section, to 
conduct intermediate and regional groundwater monitoring at all wells that intersect 
groundwater, is unreasonably burdensome without providing a corresponding and commensurate 
benefit. Rather than monitor every intermediate-depth saturated zone encountered, as required 
by NMED here, monitoring should instead be focused on the larger saturated zones. By focusing 
on these larger zones, monitoring resources are appropriately concentrated on bodies that may 
are likely to supply sufficient water and contaminants to potentially impact underlying regional 
groundwater. Thus, the requirement to monitor every intermediate-depth saturated zone, fails to 
recognize that the larger saturated zones pose the greatest concern for water quality. This 
particularly true, given that inany intermediate-depth saturated zones encountered in the drilling 
at Los Alamos were thin and not extensive, and· thus containing minute volumes of water. 
NMED fails to provide any explanation why monitoring all intermediate and regional 
groundwater wells in the canyon is necessary or reasonable. Finally, the RFI for MDA L should 
be completed prior to determining any monitoring requirements. Both intermediate and regional 
groundwater monitoring· should be determined by the results of the hydrological investigations 
performed during installation and sampling of intermediate groundwater monitoring wells. Thus 
all relevant information from the RFI should be considered prior to developing monitoring 
requirements. 

95. Draft Order, Section IV.C.l.e.x, ~ 1 (p. 79): The requirement in paragraph one of 
this section, for full suite analysis of groundwater samples during the monitoring phase, is overly 
prescriptive and without adequate corresponding support in the administrative record. The 
analytical suite for groundwater monitoring should reasonably be determined by reference to the 
specific contaminants of concern (COCs) in the vicinity of the monitoring locations, and a 
thorough review of existing data, including the location of contaminant sources and groundwater 
occurrences. However, NMED provides no reference to this, or any other such information, in 
the administrative record in support of this requirement. The Laboratory's approach is to 
propose further groundwater monitoring, if needed, in accordance with the Laboratory's ongoing 
reevaluation of the current monitoring program, and following the DQO process. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; see Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

96. Draft Order, Section IV.C.l.e.x, ~ 3 (p. 79): The requirement in paragraph three 
of this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ,"is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. The Hydrogeologic Work Plan (HWP), currently in 
progress, provides for a groundwater quality characterization phase and thus will provide data 
useful for the development of a ground water monitoring plan. The Laboratory's approach is to 
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prepare a long-term groundwater monitoring plan following completion of the HWP, and 
activities for individual MDA L RFI investigations. 

97. Draft Order, Section IV.C.2.c.vii (p. 87): The requirement in this section, to 
install intermediate groundwater well(s) " ... if geophysical or other evidence suggests the 
presence of intermediate perched groundwater ... " during subsurface investigations for 
MDA A, is not justified by any evidence in the administrative record. There is currently no 
evidence of perched groundwater beneath MDA A. Further, there is sufficient existing data to 
conclude that perched water would not be encountered in the suggested drilling location. First, 
drill hole LADP-3 in Los Alamos Canyon, pfuv·ides evidence of alluvial saturation and saturation 
in the Guaje Pumice Bed- and regional well R-7, in Los Alamos Canyon, encountered 
saturation in the upper Puye Formation below the Guaje Pumice Bed. In contrast, however, drill 
hole LADP-4 in DP Canyon, encountered no perched groundwater down to a depth of 800 feet 
(227 feet into the Puye Formation). Moreover, drill hole 21-2523 within MDA V was drilled to 
a depth of 707 feet (320 feet into the Puye Formation), and did not encounter any perched 
groundwater. Collectively, this information indicates the presence of localized perched 
groundwater, near the Guaje/Puye contact, only beneath the axis of Los Alamos Canyon. 
Finally, numerous drill holes at TA-21, also provide no evidence of perched groundwater at any 
higher stratigraphic horizon, including the Cerro Toledo interval. Draft Order, Section 
IV.C.2.c.ix, 1 1 (p. 88): The requirement in paragraph one of this section, to obtain groundwater 

- samples from numerous monitoring wells in Los Alamos Canyon regarding MDA A, is overly 
prescriptive and without support in the administrative record. First, the monitoring requirements 
in this section are duplicative of those specified for Los Alamos Canyon, because both require 
monitoring in the same wells. This requirement is also inconsistent with prior NMED-approved 
work. Specifically, NMED's hydrogeologic evaluation of the Laboratory, proposes two regional 
monitor wells in Los Alamos Canyon. See NMED-HRMB-96/1, T. Davis, S. Hoines, and 
K. Hill. Inconsistently, however, the Draft Order requires monitoring from at least five regional 
wells. Finally, the Hydrogeologic Workplan (HWP) will provide essential data for the 
development of a ground water monitoring requirements. The Laboratory's approach is to 
determine furthering monitoring requirements following completion of the HWP, and the RFI for 
MDAA. 

98. Draft Order, Section IV.C.2.c.ix, 1 3 (p. 88): The reql,lir~ment in paragraph three 
of this section, for full suite analysis of groundwater samples during the monitoring phase is 
overly prescriptive and burdensome, and NMED has not, explained or justified the need for it in 
the administrative record. The analytical suite for groundwater monitoring should reasonably be 
determined by reference to the specific contaminants of concern (COCs) in the vicinity of the 
monitoring locations, and a thorough review of existing data, including the location of 
contaminant sources and groundwater occurrences. However, NMED provides no reference to 
this, or any other such information, in the administrative record in support of this requirement. 
The Laboratory's approach is to propose further groundwater monitoring, if needed, in 
accordance with the Laboratory's ongoing reevaluation of the current monitoring program, and 
following the DQO process. The DQO process was developed by the Environmental Protection 
Agency as a planning tool to ensure that data collected is adequate to resolve decisions; See 
Environmental Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," 
USEPA QA/G04. 
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99. Draft Order, Section IV.C.2.c.ix, ~ 4 (p. 88): The requirement in paragraph four 
of this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ," is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. The Hydrogeologic Work Plan (HWP), currently in 
progress, provides for a groundwater quality characterization phase and thus will provide data 
useful for the development of a ground water monitoring plan. The Laboratory's approach is to 
prepare a long-term groundwater monitoring plan following completion of the HWP, and 
activities for individual MDA A RFI investigations. 

100. Draft Order, Section IV.C.2.d.vii (p. 91): The requirement in this section, ru-· 
install intermediate groundwater well(s) " ... if geophysical or other evidence suggests the 
presence of intermediate perched groundwater ... " during subsurface investigations for 
MDA B, is not justified by evidence in the administrative record. There is currently no evidence 
of perched groundwater beneath MDA B. Further, there is sufficient existing data to conclude 
that perched water would not be encountered in the suggested drilling location. First, drill hole 
LADP-3, in Los Alamos Canyon, provided evidence of alluvial saturation and saturation in the 
Guaje Pumice Bed, and regional well R-7, in Los Alamos Canyon, encountered saturation in the 
upper Puye Formation below the Guaje Pumice Bed. In contrast, however, drill hole LADP-4 in 
DP Canyon, encountered no perched groundwater down to a depth of 800 feet (227 feet into the 
Puye Formation). Moreover, drill hole 21-2523 within MDA V was drilled to a depth of 707 feet 
(320 feet into the Puye Formation), and did not encounter any perched groundwater. 
Collectively, this information indicates the presence of localized perched groundwater, near the 
Guaje/Puye contact, only beneath the axis of Los Alamos Canyon. Finally, numerous drill holes 
at TA-21, also provide no evidence of perched groundwater at any higher stratigraphic horizon, 
including the Cerro Toledo interval. 

101. Draft Order, Section IV.C.2.d.ix, ~ 1 (pp. 91-92): The requirement in this section, 
to obtain groundwater samples from numerous monitoring wells in Los Alamos Canyon 
regarding MDA B, is overly prescriptive and without support in the administrative record. First, 
the monitoring requirements in this section are duplicative of those specified for Los Alamos 
Canyon, because the same wells are required to be monitored for both. Second, this requirement 
is inconsistent with other NMED-approved action. NMED's hydrogeologic evaluation of the 
Laboratory proposes two regional monitor wells in Los Alamos Canyon. See NMED-HRMB-
96/1, T. Davis, S. Hoines, and K. Hill. Inconsistently, however, the Draft Order requires 
monitoring from at least five regional wells. Finally, the Hydrogeologic Workplan (HWP) will 
provide essential data for the development of a groundwater monitoring requirements. Thus, any 
further monitoring requirements must reasonably be determined only after completion of the 
HWP, and the RFI for MDA B. 

102. Draft Order, Section IV.C.2.d.ix, ~ 3 (p. 92): The requirement in paragraph three 
of this section, for full suite analysis of groundwater samples during the monitoring phase, is 
overly prescriptive and without adequate corresponding support in the administrative record. 
The analytical suite for groundwater monitoring should reasonably be determined by reference to 
the specific contaminants of concern (COCs) in the vicinity of the monitoring locations, and a 
thorough review of existing data, including the location of contaminant sources and groundwater 
occurrences. However, NMED provides no reference to this, or any other related information, in 
the administrative record in support of this requirement. The Laboratory's approach is to 
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propose further groundwater monitoring, if needed, in accordance with the Laboratory's ongoing 
reevaluation of the current monitoring program, and following the DQO process. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; see Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

103. Draft Order, Section IV.C.2.d.ix, ~ 4 (p. 92): The requirement in paragraph four 
of this section, to submit "(a] long-term groundwater monitoring and sampling work plan ... ,"is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization. The-Hydrogeologic Workplan (HWP), currently in progress, provides for a 
groundwater quality characterization phase, and thus will provide data useful for the 
development of a ground water monitoring plan. The Laboratory's approach is to prepare a 
long-t~rm groundwater monitoring plan following completion of the HWP, and activities for 
individual MDA B RFI investigations. 

-104. Draft Order, Section IV.C.2.e.iii (p. 93): The borehole characterization 
requirements included in this section, are overly prescriptive, and inconsistent with prior, 
NMED-approved work. The requirements in this section make no reference to the NMED
approved RFI Work Plan for OU TA-21, implemented by the Laboratory in 1995. See 
LA-UR-91-962. NMED also makes no reference to a sampling and analysis plan to fill data 
gaps identified during the RFI, which was included in a 1996 RFI Report for MDA T. See 
LA-UR-96-4508. Laboratory Supp. AR, at 22. Finally, the RFI report for MDA T will present 
the results of the RFI and, using the DQO process, the Laboratory will identify any potential data 
gaps. The DQO process was developed by the Environmental Protection Agency as a planning 
tool to ensure that data collected is adequate to resolve decisions; see Environmental Protection 
Agency, 1994, "Guidance for the Data Quality Objectives Process," USEPA QA/G04. The 
Laboratory's approach is to determine future monitoring requirements following this process, 
and the review of data described above. 

105. Draft Order, Section IV.C.2.e.iv (p. 93): The requirement in the final paragraph 
of this section, to analyze samples from MDA T for HE compounds, is overly prescriptive and 
without support in the administrative record. In fact, while HE wastes were routinely flashed at 
one of the Laboratory firing sites, and other, classified, HE-contaminated shapes, were disposed 
of at MDA H, there is no historic information or other evidence indicating the disposal of HE 
compounds at MDA T. Further, no sampling for HE compounds has been conducted to-date 
pursuant to the DQO process contained in the approved RFI Work Plan for TA-21 (See 
LA-UR-91-962), and the RFI report, with a supplemental sampling and analysis plan (See 
LA-UR-96-4508). The DQO process was developed by the Environmental Protection Agency as 
a planning tool to ensure that data collected is adequate to resolve decisions; !d. Environmental 
Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

106. Draft Order, Section IV.C.2.e.vii (p. 95): The requirement in this section, to 
install intermediate groundwater well(s) " ... if geophysical or other evidence suggests the 
presence of intermediate perched groundwater ... " during subsurface investigations for 
MDAT, is not justified in the administrative record. There is currently no evidence of perched 
groundwater beneath MDA T. Further, there is sufficient existing data to conclude that perched 
water would not be encountered in the suggested drilling location. First, drill hole LADP-3 in 
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Los Alamos Canyon, provides evidence of alluvial saturation and saturation in the Guaje Pumice 
Bed- and regional well R-7, in Los Alamos Canyon, encountered saturation in the upper Puye 
Formation below the Guaje Pumice Bed. In contrast, however, drill hole LADP-4 in DP 
Canyon, encountered no perched groundwater down to a depth of 800 feet (227 feet into the 
Puye Formation). Moreover, drill hole 21-2523 within MDA V was drilled to a depth of 707 feet 
(320 feet into the Puye Formation), and did not encounter any perched groundwater. 
Collectively, this information indicates the presence of localized perched groundwater, near the 
Guaje/Puye contact, only beneath the axis of Los Alamos Canyon. Finally, numerous drill holes 
at TA-21, also provide no evidence ofperched groundwater at any higher stratigraphic horizon, 
including the Cerro Toledo interval. 

107. Draft Order, Section IV.C.2.e.ix,, 1 (p. 95): The requirement in this section, to 
obtain groundwater samples from numerous monitoring wells in Los Alamos Canyon, is overly 
prescriptive and without support in the administrative record. The Hydrogeologic Workplan 
(HWP), currently in progress, will provide data useful for the development of a ground water 
monitoring requirements. Thus, any monitoring requirements should reasonably be determined 
only after completion of the HWP, and the RFI for MDA T. The requirements in this section are 
also inconsistent with prior NMED action. For example, NMED's hydrogeologic evaluation of 
the Laboratory proposes two regional monitor wells in Los Alamos Canyon. See NMED
HRMB-96/1, T. Davis, S. Hoines, and K. Hill. Inconsistently, however, the Draft Order requires 
monitoring from at least five regional wells. 

108. Draft Order, Section IV.C.2.e.ix, , 3 (p. 95): The requirement in paragraph three 
of this section, for full suite analysis of groundwater samples during the monitoring phase, is 
overly prescriptive and without support in the administrative record. The analytical suite for 
groundwater monitoring should reasonably be determined by reference to the specific 
contaminants of concern (COCs) in the vicinity of the monitoring locations, and a thorough 
review of existing data, including the location of contaminant sources and groundwater 
occurrences. However, NMED provides no reference to this, or any other related information, in 
the administrative record to support this requirement. The Laboratory's approach is to propose 
further groundwater monitoring, if needed, in accordance with the Laboratory's ongoing 
reevaluation of the current monitoring program, and following the DQO process. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; /d. Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

109. Draft Order, Section IV.C.2.e.ix,, 4 (p. 95): The requirement in paragraph four 
of this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ,"is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. The Hydrogeologic Work Plan (HWP), currently in 
progress, provides for a groundwater quality characterization phase, and thus will provide data 
useful for the development of a ground water monitoring plan. The Laboratory's approach is to 
prepare a long-term groundwater monitoring plan following completion of the HWP, and 
activities for individual MDA T RFI investigations. 

llO. Draft Order, Section IV.C.2.f.vii (p. 99): The requirement in this section, to 
install intermediate groundwater well(s) " ... if geophysical or other evidence suggests the 
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presence of intermediate perched groundwater ... " during subsurface investigations for 
MDA U, is not justified in the administrative record. There is currently no evidence of perched 
groundwater beneath MDA U. Further, there is sufficient existing data to conclude that perched 
water would not be encountered in the suggested drilling location. First, drill hole LADP-3 in 
Los Alamos Canyon, provides evidence of alluvial saturation and saturation in the Guaje Pumice 
Bed- and regional well R-7, in Los Alamos Canyon, encountered saturation in the upper Puye 
Formation below the Guaje Pumice Bed. In contrast, however, drill hole LADP-4 in DP 
Canyon, encountered no perched groundwater down to a depth of 800 feet (227 feet into the 
Puye Formation). Moreover, drill hole 21-2523 within MDA V was drilled to a depth of 707 feet 

-··' (320 feet into the Puye Formation), and did not encounter any perched groundwater. 
Collectively, this information indicates the presence of localized perched groundwater, near the 
Guaje/Puye contact, only beneath the axis of Los Alamos Canyon. Finally, numerous drill holes 
at TA-21, also provide no evidence of perched groundwater at any higher stratigraphic horizon, 
includirig the Cerro Toledo interval. 

111. Draft Order, Section IV.C.2.f.ix, ~ 1 (p. 99): The requirement in paragraph one of 
this section, to obtain groundwater samples from numerous monitoring wells in Los Alamos 
Canyon regarding MDA U, is overly prescriptive and without support in the administrative 
record. First, the monitoring requirements in this section are duplicative of those specified for 
Los Alamos Canyon because both require monitoring in the same wells. This requirement is also 
inconsistent with other NMED-approved action. Specifically, NMED's hydrogeologic 
evaluation of the Laboratory proposes two regional monitoring wells in Los Alamos Canyon. 
See NMED-HRMB-96/1, T. Davis, S. Haines, and K. Hill. Inconsistently, however, the Draft 
Order requires monitoring from at least five regional wells. · Finally, the Hydrogeologic 
Workplan (HWP) will provide essential data for the development of a groundwater monitoring 
requirements. Thus, any furthering monitoring requirements must reasonably be determined 
only after completion of the HWP, and the RFI for MDA U. 

112. Draft Order, Section IV.C.2.f.ix, ~ 3 (p. 99): The requirement in paragraph three 
of this section, for full suite analysis of groundwater samples during the monitoring phase, is 
overly prescriptive and without support in the administrative record. The analytical suite for 
groundwater monitoring should rea.Sonably be determined by reference to the specific 
contaminants of concern (COCs) in the vicinity of the monitoring locations, and a thorough 
review of existing data, including the location of contaminant sources and groundwater 
occurrences. However, NMED provides no reference to this, or any other related information, in 
the administrative record in support of this requirement. The Laboratory's approach is to 
propose further groundwater monitoring, if needed, in accordance with the Laboratory's ongoing 
reevaluation of the current monitoring program and following the DQO process. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; !d. Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

113. Draft Order, Section IV.C.2.f.ix, ~ 4 (p. 99): The requirement in paragraph four 
of this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ,"is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. ·The Hydrogeologic Workplan {HWP), currently in process, 
provides for a groundwater quality characterization phase, and thus will provide data useful. for 
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the development of a ground water monitoring plan. The Laboratory's approach is to prepare a 
long-term groundwater monitoring plan following completion of the HWP, and activities for 
individual MDA U RFI investigations. 

114. Draft Order, Section IV.C.2.g. (p. 1 00): The requirement in this section, to 
provide a report to NMED by December 2002 " ... for the 'hot' demonstration interim measure 
for the Non-Traditional In-Situ Vitrification (NTISV) demonstration performed in November 
2000," is impracticable to perform in the time frame required. Although, the Laboratory ER 
project has completed a draft report, summarizing the work completed to-date, the final work of 
sampling the vitrified material is currently unde1. way, and the analytical results must be received 
before the report can be completed. Sample collection was completed in June 2002. However, 
given the complexity of analysis, the complete results are not expected until the end of calendar 
year 2002. Thus, the December 2002 due date does not provide sufficient time to complete data 
assessment, report writing, and internal review prior to submittal. 

115. Draft Order, Section IV.C.2.g.iii (p. 101): The bo~ehole characterization program 
required for MDA V under this section, is overly prescriptive and unsupported by evidence in the 
administrative record. It is also inconsistent with prior NMED-approved action. The Laboratory 
has based prior investigations of MDA V on the DQO process detailed in the NMED-approved 
RFI Work Plan for OU TA-21. The investigation work plan for MDA V was included in the 
approved TA-21 OU RFI Work Plan (LA-UR-91-962), and was implemented in 1992 and 1993. 
The investigation results were presented in the Phase Report 1C for OU 1106, TA-21: Facility 
Investigation: Outfalls Investigation (LA-UR-94-028); the RFI Phase Report Addendum 1B and 
1C, for OU 1106 (LA-UR-94-4360); and the RFI Report for PRS 21-018(a), submitted to NMED 
in August 1996 (LA-UR-96-2735). Further DQO work was conducted in 1995-1996. A 
supplemental sampling and analysis plan (to fill remaining data gaps) was also submitted to 
NMED in 1996 (See LA-UR-96-0648, Laboratory Supp. AR, at 20). The RFI report for MDA V 
will present all results and identify potential data gaps, as required by the DQO process. In 
contrast, the prescriptive characterization program required in this section, does not utilize or 
discuss the DQO process, as required by RGRA guidance, nor is it supported by any reference to 
the RFI Work Plan for OU TA-21 (LA-UR-91-962) or the results of any investigation or work 
previously conducted by the Laboratory. 

116. Draft Order, Section IV.C.2.g.iv, ~ 6 (p. 102): The requirement in paragraph six 
of this section, to sample for the presence of high explosives ("HE") at MDA V, is overly 
prescriptive and unsupported by evidence in the administrative record. Although HE compounds 
were routinely flashed at one the Laboratory firing site, and some classified HE-contaminated 
shapes were disposed of at MDA H, there is no historic information of other documentation 
indicating the disposal of HE compounds at MDA V. In addition, no sampling for HE 
compounds has been required, or conducted, to date, in the NMED-approved RFI Work Plan for 
TA-21 (LA-UR-91-962). HE is not a potential contaminant at MDA V, and thus should not be 
included in the analytical suite for soil and rock samples. 

117. Draft Order, Section IV.C.2.g.vii (p. 102): The requirement in this section, to 
install intermediate groundwater well(s) " ... if geophysical or other evidence suggests the 
presence of intermediate perched groundwater ... " during subsurface investigations for MDA V, 
is not justified by evidence in the administrative record. There is currently no evidence of 
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perched groundwater beneath MDA V. Further, there is sufficient existing data to conclude that 
perched water would not be encountered in the suggested drilling location. First, drill hole 
LADP-3 in Los Alamos Canyon, provides evidence of alluvial saturation and saturation in the 
Guaje Pumice Bed- and regional well R-7, in Los Alamos Canyon, encountered saturation in 
the upper Puye Formation below the Guaje Pumice Bed. In contrast, however, drill hole 
LADP-4 in DP Canyon, encountered no perched groundwater down to a depth of 800 feet (227 
feet into the Puye Formation). Moreover, drill hole 21-2523 within MDA V was drilled to a 
depth of 707 feet (320 feet into the Puye Formation), and did not encounter any perched 
groundwater. Collectively, this information indicates the presence of localized perched 
groundwater, near the Guaje/Puye contact, only beneath the axis of Los Alamos Canyon. 
Finally, numerous drill holes at TA-21, also provide no evidence of perched groundwater at any 
higher stratigraphic horizon, including the Cerro Toledo interval. 

118. Draft Order, Section N.C.2.g.ix, 1 1 (p. 103): The requirement in paragraph one 
of this section, to obtain groundwater samples from numerous monitoring wells in Los Alamos 
Canyon regarding MDA V, is overly prescriptive and without adequate corresponding support in 
the administrative record. This requirement is also inconsistent with prior NMED-approved 
action. Specifically, NMED's hydrogeologic evaluation of the Laboratory proposes two regional 
monitor wells in Los Alamos Canyon. See NMED-HRMB-96/1, T. Davis, S. Heines, and 
K. Hill. Inconsistently, however, the Draft Order requires monitoring from at least five regional 
wells. Finally, the Hydrogeologic Work Plan (HWP) will provide essential data for the 
development of a ground water monitoring requirements. Thus, any monitoring requirements 
must reasonably be determined only after completion of the HWP, and the RFI for MDA V. 
NMED provides no reference to this, or any other information in the administrative record in 
support of this requirement. 

119. Draft Order, Section N.C.2.g.ix, ~ 3 (p. 103): The requirement in paragraph three 
of this section, for full suite analysis of groundwater samples during the monitoring phase, is 
overly" prescriptive and without explanation or support in the administrative record. The 
analytical suite for groundwater monitoring should be determined by the specific contaminants 
of concern (COCs) in the vicinity of the monitoring locations. Decisions regarding groundwater 
monitoring (location of wells, frequency of sampling, analyte suite) should be based on a 
thorough review of existing data, and other relevant information, such as the location of 
contaminant sources and groundwater occurrences. NMED provides no basis for the analyte 
suites or frequency of sampling. The Laboratory's approach is to prepare further groundwater 
monitoring, if needed, in accordance with the Laboratory's ongoing reevaluation of the current 
monitoring program following the DQO process. The DQO process was developed by the 
Environmental Protection Agency as a planning tool to ensure that data collected is adequate to 
resolve decisions; !d. Environmental Protection Agency, 1994, "Guidance for the Data Quality 
Objectives Process," USEPA QNG04. 

120. Draft Order, Section N.C.3.c.ii (pp. 106-107): The requirements in this section, 
to conduct extensive subsurface investigations at MDA C, are overly prescriptive and without 
adequate corresponding support in the administrative record. The requirements in this section 
make no reference to required, known data quality objectives (DQOs), nor do they reference any 
existing data to focus additional investigation requirements. Instead, this section includes a 
random list of requirements, without regard to the size or layout of disposal units, or placement 
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of existing boreholes. In FY2003, the Laboratory will submit the MDA C RFI report, which is 
based on the DQO process, and detailed in the approved OU 114 7 Work Plan. The DQO process 
was developed by the Environmental Protection Agency as a planning tool to ensure that data 
collected is adequate to resolve decisions; !d. Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. If data gaps are 
identified in the RFI report, the Laboratory's approach would be to submit a supplemental 
sampling plan to NMED. Such a plan will follow the protocol established in the NMED position 
paper on Determination of Extent of Contamination (March 2, 2000). 

121. Draft OrJ~i~ Section IV.C.3.c.iv, 14 (p. 108): The requirement in paragraph four 
of this section, to sample for the presence of "HE compounds" at MDA C, is unsupported by 
evidence in the administrative record. Based on a review of all currently available disposal logs 
for MDA C, there is no basis for the analysis of samples for the presence of HE compounds. In 
addition, the approved RFI Work Plan for OU1147 (LA-UR-92-969) specifically states that no 
HE disposal occurred in the chemical pit. Laboratory Supp. AR, at 13. High explosives 
(HE) are not a potential contaminant at MDA C, and thus need not be included in the analytical 
suite for soil_and rock samples._ 

122. Draft Order, Section IV.C.3.c.vii (p. 109): The requirement in the first sentence 
of this section, to construct a monitoring well intersecting the regional aquifer, is impracticable at 
this time, in light of ongoing, related work. Existing MDA C data, including subsurface data to a 
depth of 315 feet, is currently being evaluated as part of the MDA C RFI work, to determine if 
the nature and extent of contamination MDA C are sufficiently characterized. A RFI report 
summarizing the completed work is in preparation and will include recommendations regarding 
additional characterization needs. The Laboratory's approach is to propose construction -of a 
regional aquifer well at MDA C, if needed, following the evaluation of data collected for the RFI 
work plan. 

123. Draft Order, Section IV.C.3.c.vii, 1 1 (p. 109): The requirement in paragraph one 
of this section, to monitor well borings " ... for the presence of vapor-phase contaminants prior 
to well construction," is impracticable to perform as required, because regional aquifer well 
locations are an inefficient method for investigation of vapor transport from MDAs. Vapor 
sampling, relative to disposal areas is, and continues to be, planned and performed by the 
Material Disposal Area (MDA) activity of the Laboratory's Environmental Restoration Project. 
However, for technical and efficiency reasons, a more effective course is to conduct vapor phase 
investigation independent of the regional aquifer investigation, because the drilling methods for 
regional aquifer wells are not amenable to collecting vapor samples. To collect such samples 
would require an expensive process of removing drilling equipmert, cleaning out the borehole 
and inserting vapor sampling equipment. Even then, the quality and representativeness of a 
vapor sample collected from this type of borehole would be questionable. Shallow boreholes 
drilled for the express purpose of collecting vapor samples are less costly and provide superior 
data quality. In determining the need for additional vapor data, the DQO process must be 
applied to determine what data is needed. The DQO process was developed by the 
Environmental Protection Agency as a planning tool to ensure that data collected is adequate to 
resolve decisions; !d. Environmental Protection Agency, 1994, "Guidance for the Data Quality 
Objectives Process," USEPA QA/G04. Laboratory and NMED personnel should participate in 
DQO meetings designed to determine data collection requirements for each borehole. 
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124. Draft Order, Section IV.C.3.c.viii, ~ 1 (p. 110): The requirement in paragraph one 
of this section, to conduct sampling from each saturated zone, at all wells that intersect 
groundwater, is unreasonably burdensome without providing a corresponding and commensurate 
benefit. Rather than monitor every intermediate-depth saturated zone encountered, as required 
by NMED, monitoring should instead be focused on the larger saturated zones. By focusing on 
these larger zones, monitoring resources are appropriately concentrated on bodies that are likely 
to supply sufficient water and contaminants, and thus potentially impact underlying regional 
groundwater. Thus, the requirement to monitor every intermediate-depth saturated zone, fails to 
recognize that the larger sattirated zones pose the greatest concern for water quality. This 
particularly true, given that many intermediate-depth saturated zones encoumered in the drilling 
at Los Alamos were thin and not extensive, and thus contained minute volumes of water. NMED 
fails to provide any explanation why monitoring all intermediate and regional groundwater wells 
in the canyon is necessary or reasonable. Finally, the RFI for MDA C should be completed prior 
to determining any monitoring requirements. Both intermediate and regional groundwater 
monitoring should be determined by the results of the hydrological investigations performed 
during ·installation and sampling of intermediate groundwater monitoring wells. · Thus all 
relevant information from the RFI should be considered prior to developing monitoring 
requirements. 

125. Draft Order, Section IV.C.4.c.iii, ~ 1 (p. 114): The requirements listed in this 
section, to conduct subsurface explorations to characterize Technical Area 49 ("T A-49"), and 
including subsurface explorations at MDA AB, and Areas 1, 3, 4, and 11, are overly prescriptive 
and without justification in the administrative record. In addition, these requirements are 
inconsistent with applicable NMED and USEP A RCRA guidance (Guidance for the Data Quality 
Objective Process, USEPA QA/G4, USEPA Quality Assurance Management Staff, September 
1994). Laboratory Supp. AR, at 17. Regarding DQO's, NMED's requirements in this section do 
not follow the DQOs established in the approved RFI Work Plan for OU 1144 (LA-UR-92-900), 
and implemented in 1995. Laboratory Supp. AR, at 14. See also: RFI Report for TA-49 
(LA-UR-97-2786). In addition, these requirements are inconsistent with NMED's guidance 
entitled "Determination of Extent of Contamination" (March 2, 2000). In place of the 
prescriptive requirements in this section, the Laboratory's approach is to complete and submit 
the supplemental sampling and analysis plan for Areas 1, 2, 2A, 2B, 3, 4, 11 and 12. Each of 
these documents will be prepared in accordance with the DQO process in the approved OU1144 
RFI Work Plan (LA-UR-92-900), and in accordance with the NMED position paper on 
Determination of Extent of Contamination. In addition, the Laboratory's approach would 
include the submission of a hydrogeologic characterization report for the MDA AB area, based 
on the existing 700-foot borehole. Such a report should resolve discrepancies in stratagraphic 
unit technology that has changed over time. Construction of the 900-foot borehole (referenced in 
paragraph one of this section) should occur only if data from the 700-foot borehole is 
insufficient. Drilling proposed in the supplemental sampling would be based on a review of 
information from existing drilling and sampling data in these areas. The depth and distance of 
the boreholes would be based on a review of historical hydronuclear test information, and seek to 
gather samples to determine nature and extent of contamination yet also avoid generating 
transuranic waste. 

126. Draft Order, Section IV.C.4.c.vi (p. 117): The requirement to " ... install one 
groundwater monitoring well that intersects perched groundwater, if such groundwater is present 
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beneath the site ... ," should be contingent on encountering perched water in regional aquifer 
characterization well R-30. Notwithstanding, this is unlikely, because existing data indicates no 
perched intervals to a depth of 700 feet at TA-49. Well 49-2-700-1 was previously drilled to 700 
feet at T A-49, through the Cerro Toledo interval and into Otowi ash flows, and did not encounter 
perched water. The best determination of potential perched water at TA-49 will occur with the 
drilling of regional well R-30. Additional data will also be obtained with the drilling of regional 
well R-27 in Water Canyon. However, ifperched water is not found in either of these wells, an 
intermediate well within the boundaries ofTA-49 is unnecessary. 

127. Draft Order, Section IV.C.4.c.viii, 14 (p. 118): The requirement in paragraph 
four of this section, for full suite analysis of groundwater samples during the monitoring phase, 
is overly prescriptive and without justification in the administrative record. The analytical suite 
for groundwater monitoring should reasonably be determined by reference to the specific 
contaminants of concern (COCs) in the vicinity of the monitoring locations, and a thorough 
review of existing data, including the location of contaminant sources and groundwater 
occurrences. However, NMED provides no reference to .this, or any other related information, in 
the administrative record in support of this requirement. The Laboratory's approach is to 
propose further groundwater monitoring, if needed, in accordance with the Laboratory's ongoing 
reevaluation of the current monitoring program, and following the DQO process. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; !d. Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QNG04. 

128. Draft Order, Section IV.C.4.c.viii, 16 (p. 118): The requirement in paragraph 
four of this section, to submit "[a] long-term groundwater monitoring and sampling work 
plan ... ," is unreasonably burdensome, and impracticable, prior to the completion of the 
hydrogeologic characterization required by NMED. The Hydrogeologic Work Plan (HWP), 
currently in progress, provides for a groundwater quality characterization phase and thus will 
provide data useful for the development of a ground water monitoring plan. The Laboratory's 
approach is to prepare a long-term groundwater monitoring plan following completion of the 
HWP, and activities for individual RFI investigations at TA-49. 

129. Draft Order, Section IV.C.5.c.iii (p. 123): The requirement in this section that 
"[t]he methods and locations for collecting data shall be approved by NMED prior to data 
collection," is impracticable to perform, and unreasonably burdensome without providing a 
corresponding or commensurate benefit. Field investigations do not lend themselves to 
predetermined, pre-approved locations. For example, subsurface features may require slight 
shifts in proposed locations in order to colle:::t the desired data. Under the requirement here, such 
changes would apparently require NMED pre-approval, presumably in writing. Such a 
requirement would be costly, impracticable and, possibly, lead to delays in conducting needed 
work. 

130. Draft Order, Section IV.C.S.c.iii, 1 1 (p. 123): The requirement in paragraph one 
of this section, that" ... a minimum of 10 borings shall be advanced to depths of25 ft bgs in the 
vicinity of the fonner disposal pit," is overly prescriptive and not supported with evidence in the 
administrative record. NMED makes no reference to previously submitted Laboratory reports 
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related to this work, but instead simply prescribes "a minimum of ten borings," and the required 
depth, with no apparent technical basis for this requirement. 

131. Draft Order, Section IV.C.5.c.iii, ~ 5 (p. 123): The requirement in paragraph five 
of this section, that "[t]he boring locations shall be approved by the Department prior to the start 
of drilling activities," is impracticable to perform, and unreasonably burdensome without 
providing a corresponding or commensurate benefit. Field investigations do not lend themselves 
to predetermined, pre-approved, locations.· Subsurface features may require slight shifts in 
proposed locations, to enable 'the collection of required data. Under the requirement here, such 
changes would apparently require NMED pre-appwval, presumably in writing. Such a 
requirement would be costly, impracticable and, possibly, lead to delays in conducting needed 
work. 

-132. Draft Order, Section N.C.5.c.iv, 'i 3 (p. 124): The requirement in paragraph three 
of this section, that boring " ... depths [must be] approved by the Department. .. ," is 
impracticable to perform, and unreasonably burdensome .without providing a corresponding or 
commensurate benefit. Field investigations do not lend themselves to predetermined, pre
approved, locations. Subsurface features may require slight shifts in proposed locations, to 
enable the collection of required data. Under the requirement here, such changes would 
apparently require NMED pre-approval, presumably in writing. Such a requirement would be 
costly, impracticable and, possibly, lead to delays in conducting needed work. 

133. Draft Order, Section N.C.5.c.iv, ~ 4 (p. 124): The requirement in paragraph four 
of this section, for full suite analysis of soil samples, is overly prescriptive and without 
justification in the administrative record. Consistent with current ER processes, and as mandated 
in the Draft Order, the evaluation of existing data is integral to the plan development process 
and, it is inappropriate to prescribe an analytical suite before this process is complete. NMED 
provides no reference to previously submitted the Laboratory reports, or to any other information 
in the administrative record, in support of this requirement. The Laboratory's approach is to 
complete the data revi~w process prior the selection of an analytic suite. 

134. Draft Order, Section N.C.5.c.vi, ~ 1 (p. 125): The requirement in paragraph one 
of this section, to conduct intermediate and regional groundwater monitoring at specific wells 
that intersect groundwater is overly prescriptive and without any support in the administrative 
record. NMED fails to provide any explanation at to why this monitoring is necessary or 
reasonable. Instead, both intermediate and regional groundwater monitoring should be 
determined by the results of the hydrological investigations performed during installation and 
sampling of intermediate groundwater monitoring wells. The RFI for Bayo Canyon should also. 
be completed prior to determining any further monitoring requirements. All relevant information 
should be reviewed and analyzed in support of any new monitoring requirements, and not simply 
prescribed without a technical basis, as NMED does here. 

135. Draft Order, Section N.C.5.c.vi, ~ 2 (p. 125): The requirement in paragraph three 
of this section, for full suite analysis of groundwater samples during the monitoring phase, is 
overly prescriptive and without support in the administrative record. The analytical suite for 
groundwater monitoring should be determined by the specific contaminants of concern (COCs) 
in the vicinity of the monitoring locations. Decisions regarding groundwater monitoring 
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(location of wells, frequency of sampling, analyte suite) should be based on a thorough review of 
existing data, and other relevant information, such as the location of contaminant sources and 
groundwater occurrences. NMED provides no basis for the analyte suites or frequency of 
sampling. The Laboratory's approach is to propose further groundwater monitoring, if needed, 
in accordance with the Laboratory's ongoing reevaluation of the current monitoring program and 
following the DQO process. The DQO process was developed by the Environmental Protection 
Agency as a plartning tool to ensure that data collected is adequate to resolve decisions; Id. 
Environmental Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," 
USEPA QA/G04. 

136. Draft Order, Section IV.C.5.c.vi,, 3 (p. 125): The requirement in paragraph three 
of this section, to submit "[a] long-term groundwater monitoring and sampling work plan ... ,"is 
unreasonably burdensome, and impracticable, prior to the completion of the hydrogeologic 
characterization required by NMED. The Hydrogeologic Work Plan (HWP), currently in 
progress, provides for a groundwater quality characterization phase, and thus will provide data 
useful for the development of a ground water monitoring plan. The Laboratory's approach is to 
prepare a long-term groundwater monitoring plan following completion of the HWP_, and 
activities for individual RFI investigations. · ~ · · . 

137. Draft Order, Section VI.E.2,, 2 (p. 133): The requirement in paragraph two of 
this section, directing the submission of an "investigation work plan," including a "storm water 
and groundwater monitoring plan" for MDA P, is impracticable in the time frame required, and 
may be unnecessary following NMED review of the Final MDA P Closure Report. The 
deliverable date for the investigation work plan is 90 days after the current delivery date of the 
Final MDA P Closure Report. However, until NMED has received and reviewed the Final 
MDA P Closure Report, NMED will have no information on which to base the need for 
additional monitoring. In fact, based on the results of the Final MDA P Closure Report, no 
investigation work plan or monitoring plan may be needed. Current data suggests this is true. 
All surface contamination was removed from the site during Phase I excavation and disposal. 
Therefore, there is no contamination source for storm water. Preliminary data from Phase II 
sampling also indicates that there is no groundwater contamination attributable to MDA-P/387 
Bum Pad. 

138. Draft Order, Section VII.E.6.a (p. 153): The requirement in this section to submit 
a Remedy Completion Report, "[ w ]ithin ninety (90) days after completion of remedy ... ," is 
impracticable and overly prescriptive. A ninety-day period is inadequate to generate, review, 
and submit a Remedy Completion Report. 

139. Draft Order, Section VII.E.6.a,, 2 (p. 153): The requirement in paragraph two of 
this section, to include, with every Remedy Completion Report, "[a] statement, signed by a 
registered professional engineer, that the remedy has been completed ... ," is unreasonably 
burdensome and prescriptive. For many projects, the services of a registered professional 
engineer are not reasonably needed because many remedies require no engineering analysis. The 
Laboratory's approach would be to apply this requirement only to those projects where 
professional engineering services are reasonably necessary for a project. 
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140. Draft Order, Section VII.E.6.a, ~ 3 (p. 153): The requirement in paragraph three 
of this section, to include "as-built drawings" with every Remedy Completion Report, is 
impracticable and overly prescriptive, because, in many cases, "as-built drawings" are simply not 
needed. The Laboratory's approach is to include "as-built" drawings only when required in the 
performance of a particular project. 

141. Draft Order, Section IX.A (p. 158): The requirement in this section for the 
Laboratory to use the most current Standard Operating Procedure ("SOP"), only if the most 
current version (i.e., revision number) is "listed" by NMED, is unreasonably burdensome and 
impracticable. 

142. Draft Order, Section IX.B.2 (p. 159): This section regarding "Soil, Rock, and 
Sediment Field Screening," is overly prescriptive, and inconsistent with the practice of 
conducting this activity under approved Sampling and Analysis Plans (SAPs). In this section, 
NMED prescribes ad hoc sampling screening methodologies (for several· types of sampling), and 
also prescribes the collection of samples under certain conditions, but does not define a 
quantitative sample selection. The Laboratory's approach is to collect screening sample~) 
according to an approved site-specific Sampling and Analysis Plan (SAP) and following a 
prescribed process that ensures consistency, and adheres to the Laboratory's QualityAssurance 
Plan in Chapter three of the Laboratory's Investigation Work Plan (IWP). 

143. Draft Order, Section IX.B.2.a (p. 159): The requirement in this section, to " ... 
conduct surveys to locate underground utilities, pipelines, structures, drums, debris, and other 
buried features in the shallow subsurface prior to the start of field exploration activities," and to 
include these results in investigation reports submitted to NMED, is-unreasonably burdensome 
without providing a corresponding and commensurate benefit. For example, if utility locations 
are known, the conduct of a subsurface survey is simply not needed. Many sites at the 
Laboratory are in remote locations away from utility lines. If there are no known or suspected 
subsurface features in the area, it is not prudent to do such a survey. In addition, requiring 
magnetometer, ground penetrating radar or other surveys for subsurface features, before any field 
exploration can begin, is time consuming and costly. The Laboratory's approach is to conduct 
pre-exploration, subsurface surveys on a site-specific, as needed, basis. 

144. Draft Order, Section IX.B.2.d (pp. 163-164): The requirement in paragraph one 
of this section, that "[s]amples obtained from borings shall be screened in the field for the 
evidence of the potential presence of contaminants," is overly prescriptive and unreasonably 
burdensome. This section of the Draft Order requires visual, gross radiation screening, 
headspace VOC screening, and XRF screening, for all field soil, rock, and sediment samples. 
Such requirements are, in many cases, simply not necessary. These prescriptive requirements 
would also be time-consuming and costly in relation to any benefit gained. The Laboratory's 
approach is to base the selection of appropriate field screening methodologies on site-specific 
conditions, expected contamination, and the reliability of available technologies. 

145. Draft Order, Section IX.B.2.d (pp. 163-164): The requirement in paragraph three 
of this page, that radionuclide screening shall include "[a] minimum of three measurements, 
obtained at a minimum of one-minute count rate, for each screening sample," is unreasonably 
burdensome without proving a corresponding and commensurate benefit. First, field screening 
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results have very limited data uses-for example, they are not used for risk assessment. In 
addition, repeating each measurement adds little, or no, data value, because a properly calibrated 
instrument will perform well within the instrument operational specifications, and thus produce 
reliable results. Finally, the repetition required by NMED is very costly (the Laboratory 
estimates the total additional cost of repeating these measurements to be at least $120,000 
annually, based on 2,000 annual soil/sediment samples taken). 

146. Draft Order, Section IX.B.2.d (p. 164): The requirement in paragraph three of 
this page, that radionuclide ".-.. field screening results shall be considered acceptable if there is 
not greater than a 20 percent variance between the measurements" is imp:tadicable, if not 
impossible, for certain types of field screen measurements. For example, field screening for 
alpha at sites very near instrument background, will likely yield results that have more than 20 
percent variance (e.g., observed counts of [0,2,2] would fail this test). In order to accomplish 
this, the field team would have to repeat the test until the natural randomness of radioactive 
decay gave them the desired results. 

147. Draft Order, Section IX.B.2.e (p. 165): The requirement in this section that 
"[f]ield duplicates will be collected at a rate of ten percent" is both unreasonably burdensome, 
and inconsistent with the Laboratory's NMED-approved ER Project Procedure (See ER- SOP-
1.05, Field Quality Control Samples), Laboratory Supp. AR, at 108, Data Quality Objectives 
Process, USEPA Guidance (SW-486), Laboratory Supp. AR, at 109, and general industry 
practice. The Laboratory's approach, to collect field duplicates at a rate of one in 20, IS 

consistent with USEP A guidance and general industry practice. 

148. Draft Order, Section IX.B.2.e (p. 165): The requirement in this section that the 
Laboratory " ... shall collect field blanks at a frequency of one per day for each medium (with 
the exception of air samples) ... " is impracticable, if not, impossible, to perform in many cases. 
For example, the Laboratory is not aware of appropriate field "blank" materials that can be used 
for metals or tritium analyses of soil, rock, and sediment samples. The Laboratory's approach is 
to apply the data quality objectives process to determine the appropriate type and frequency of 
field blank samples, if any, for each sampling campaign, on a case-by-case, basis. The DQO 
process was developed by the Environmental Protection Agency as a planning tool to ensure that 
data collected is adequate to resolve decisions; !d. Environmental Protection Agency, 1994, 
"Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

149. Draft Order, Section IX.B.2.f (p. 165): The requirement in this section, for 
"registered New Mexico professional land surveyors" to participate in sample point and structure 
location surveying, is unreasonably burdensome without providing a corresponding and 
commensurate benefit. To require that all land surveys for locations, structures, and other 
features, must be performed by professional land surveyors is neither cost effective, nor 
beneficial. The Laboratory's approach is to prepare maps using hand-held GPS surveys, and 
sophisticated Geographical Information System (GIS) software applications. The spatial data 
used for preparing maps, are contained in file structures that include meta-data pertaining to the 
origin and quality of the spatial data. The Laboratory prepares hundreds of maps each year for 
submittal with reports using an institutional set of electronic spatial data files. Requiring 
certification of each map by a professional surveyor is unnecessary and will greatly increase the 
length ofthe schedule and the cost of reporting. 

7131/02 A5-39 



150. Draft Order, Section IX.B.2.g (p. 166): The requirements in this section, to " ... 
collect vapor samples for field measurement ... " of a number of factors, is impracticable, if not 
impossible, to perform for a number of the required measurements. Regarding the field 
measurement of "percent moisture," vapor is not measured for percent moisture, because gas in 
soil is in equilibrium with available moisture and remains constant at approximately 98% relative 
humidity. Regarding radionuclides, the Laboratory is unaware of the existence of an instrument 
capable of conducting field measurements of radionuclides in vapor. Regarding "static 
subsurface pressure," this factor has been previously characterized by the MDA L Pilot 
extraction Study Plan, and is easily interpreted by barometric pressure. See LA-UR-00-6024. 
Finany, lhe laboratory analysis of vapor sample for "percent moisture," is highly impracticable. 

151. Draft Order, Section IX.B.2.h.i (p. 167): The requirement in this section, to 
obtain groundwater level measurements" ... at intervals required by the Department and after 
significant seasonal and weather events ... ," is unreasonably burdensome without providing a 
corresponding and commensurate benefit, because such measurements are of limited value in 
learning about the hydrologic system in relation to groundwater contamination. In addition, 
these requirements are overly prescriptive and without justification in the administrative record. 
The Laboratory's approach is to conduct groundwater level measurements on a case-by-case 
basis, where a specific data need exists. The Laboratory has decades of data documenting water 
levels and behavior regarding water level collection after seasonal weather events, and impact on 
alluvial groundwater. Additional water level data collection, on the scale proposed by NMED, 
will not reasonably resolve questions about the hydrological system at the Laboratory, or shed 
additional light on contaminant movement. The regional aquifer beneath the ~aboratory is 
isolated from the surface by over 900 feet of unsaturated rock and sediments. The Laboratory 
also has decades of water level data from the regional aquifer. This data indicates that the 
regional aquifer has never been shown to be influenced, on a scale of weeks or months, by 
seasonal events at the land surface. Instead, evidence indicates that minimum travel times for 
water from the surface to the regional aquifer are about 1 0 to 20 years. Since 1992, the 
Laboratory has operated an extensive automated water level measurement system. The 
Laboratory's approach is to rely upon this existing data, plus additional future data to be 
collected when a specific data need exists. 

152. Draft Order, Section IX.B.2.i (p. 167): The requirement in paragraph two of this 
section; that "[ s ]urface water samples shall be obtained in conjunction with routine groundwater 
sampling, where present ... ," is impracticable, if not impossible, to perform, except at stations 
that have base flow or snowmelt present. Sampling surface water with ground water will not 
work in most canyons at the Laboratory, because only short-lived storm runoff is usually present. 
However, most surface water sampling at the Laboratory is transient storm water runoff rather 
than persistent surface water. Thus sampling of surface water in conjunction with groundwater, 
can only be done in those sections of canyons where persistent surface water is present. 

153. Draft Order, Section IX.B.2.i.iv (p. 169): The requirement in paragraph two of 
this section, that "[f]ield duplicate surface water and groundwater samples shall be obtained at a 
frequency of ten percent," is both unreasonably burdensome, and inconsistent with USEP A 
guidance. USEP A guidance (SW -846) recommends collection of one field duplicate and one 
equipment rinsate blank quality control sample per 20 samples, or per day. The Laboratory's 
current procedure-conforms to USEP A guidance. 
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154, Draft Order, Section IX.B.2.j (pp. 170-171): The detailed requirements in this 
section, regarding sample collection and handling are overly prescriptive without a 
corresponding and commensurate benefit. The Laboratory's approach is to follow the 
Laboratory's existing Quality Assurance Program Plan, previously been submitted to NMED as 
part of the Installation Work Plan and every Sampling and Analysis Plan. 

155. Draft Order, Section IX.B.2.j (pp. 170-171): The requirement in paragraph three 
of this section, that " ... all samples shall tie submitted to the laboratory within 48 hours after 
their collection," is unreasonably burdensome and often impracticable. For example, samples 
received after 3 p.m. on Friday cannot usually be shippeJ·until the following Monday. Holidays 
may also create instances where shipping cannot be accomplished within 48 hours. Some 
samples are also not shipment "time" sensitive. For example, surface waters and metals, usually 
do not have critical hold times, and thus shipment after 48 hours will have no influence on the 
quality of the data. In sample collection, holding and shipment, the Laboratory's approach is to 
follow all applicable USEP A guidance and regulations. 

156. Draft Order, Section IX.C (p. 174): The requirement in this section, that the 
Laboratory use the "most recent USEP A and industry-accepted" standards and methods, 
inappropriately implies that the release date of a given procedure is the sole determinant in 
selecting an analytical method. First, the Laboratory notes that the "most recent" release date is 
not always the best method available. For example, the accelerated solvent extraction 
(ASE) procedure in SW -846 for semi-volatiles was. released after than the Soxhlet extraction 
method; but the Soxhlet extraction method is recognized to be superior to ASE. Similarly, the 
solid phase extraction (SPE) method for high explosives, in SW -846 Update IV a, is more recent 
than the 8330 chemical extraction procedures in Update III, and is used at several laboratories 
outside Department of Energy/Albuquerque Operations system. However, Update IVa was 
never promulgated, and the Laboratory has continued to use the chemical extraction methods. 
Second, the Laboratory notes that there are very few USEP A procedures for radionuclide 
determinations, and those that exist apply only to drinking water. Other industry-standard 
methods (such as Health and Safety Laboratory ["HASL"] of the Atomic Energy Commission) 
have, to some degree, been overtaken by more recent technological advances. Thus, while 
elements of these USEP A and HASL methods are often incorporated, the vast majority of 
radiochemistry performed in America today uses performance based methodology. Third, the 
Laboratory believes that this stated requirement does, in fact, permit the use of non-promulgated 
methods/technologies, as required by data quality objectives and/or recommended by current 
technological advances, and requests NMED to confirm this assertion. This will ensure that use 
of performance-based approaches, for example, are not considered to be in violation of this 
order. Finally, the Laboratory currently selects analytical methods (in all three areas discussed 
above), from a list approved by DOE, that is reviewed and updated on an annual basis. 

157. Draft Order, Section IX.C.l (p. 174): This section, regarding "laboratory QA/QC 
requirements," is unreasonably burdensome and impracticable. The Laboratory's approach is to 
require laboratory detection limits based on a method detection level (MDL) study, using water 
collected from the Laboratory. It is impractical to perform MDL studies for every possible 
parameter and matrix combination. The analytical laboratories should be allowed to accomplish 
this using DI water according to 40 CFR 136, Appendix B, unless there is a specific reason to 
suspect a problem, and thus do otherwise. The chemistry of water from any site has a 
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. 
fundamental effect on the detection limits that can be attained. This is because native 
groundwater contains naturally-occurring constituents that interfere with the analysis, and affect 
the quantification level for which the analyte of interest can be measured. 

158. Draft Order, Section IX.C.l, ~ l(p. 174): The requirement in the second sentence 
of this paragraph, for the Laboratory to "provide" laboratory quality assurance ("QA") manuals 
to NMED " ... within forty-five (45) days of awarding a contract for analytical services to any 
contract laboratory," is unreasonably buraensome without providing a corresponding and 
commensurate benefit. The Laboratory follows USEP A analytical protocols that are already in 
NMED's possession. Therefore, providing laboratory QA manuals for every analytical 
laboratory under contract to the Laboratory is unnecessary, unreasonably burdensome, and 
duplicative. 

159. Draft Order, Section IX.C.l.a (p. 175): This section, regarding laboratory quality 
assurance procedures, is unreasonably burdensome. Quality Control (QC) techniques that are 
appropriate to the analytical methods should be used. Not all of the QC techniques listed in this 
requirement are applicable to all analyses. For example, in general inorganic chemistry, many of 
the methods require replicate analyses, as opposed to Matrix Spike Duplicates (MSDs). Further, 
laboratory control samples (LCSs) (interpreted as "blank spikes" in this section), are only 
duplicated when insufficient sample exists for replicating a field sample or a spiked field sample. 
In addition, surrogates are used only in gas chromatography (GC), gas chromatography/mass 
spectrometry (GC/MS), high performance liquid chromatography (HPLC), · and liquid 
chromatography/mass spectrometry (LC/MS) analyses- they do not apply to radiochemistry, 
atomic spectroscopy, or wet chemistry. 

160. Draft Order, Section IX.C.l.a (p. 175): This section, requiring that contract 
analytical laboratories shall ". . . establish internal QA/QC that meets EPA's laboratory 
certification requirements," is unreasonably burdensome, and should allow for fixed control 
criteria when required by the USEP A methods and, in some cases, apply those criteria to 
methods when no applicable industry standards exist. Statistical process control is specific in 
USEP A methods for many quality control analyses in organic chemistry. However, many 
organic methods have rigid acceptance criteria from some quality control (QC) types, e.g., 
continuing calibration and verification analysis (CCVs), and the spectroscopy and wet chemistry. 
Those methods give rigid performance criteria that must be met. The. Department of 
Energy/Albuquerque Operations Office Model Statement of Work for Analytical Laboratories 
specifies fixed control criteria when required by the USEP A methods and, in some cases, 
extrapolates to apply those criteria to methods for which no industry standards exist. This 
approach has been accepted and used by all Department of Energy/ Albuquerque Operations 
Office facilities for the past several years. 

161. Draft Order, Section IX.C.l.b (p. 175): This section, requiring that laboratory 
" ... equipment calibration procedures ... be documented in the laboratories' quality assurance 
and SOP manuals," is unreasonably burdensome without a corresponding and commensurate 
benefit. Both quality assurance and SOP manuals are acceptable for documenting calibration. 
Calibration requirements are generally described in the analytical laboratory Quality Assurance 
(QA) plans, whereas the procedures for performing and documenting calibration, are often in the 
standard operating procedures (SOPs). 
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162. Draft Order, Section IX.C.l.b (p. 175): This section, requmng that "[a]ll 
instruments and equipment used by the laboratory shall be operated, calibrated and maintained 
according to manufacturers' guidelines and recommendations," is unreasonably restrictive. Each 
analytical laboratory's Quality Assurance (QA) plan and SOPs, specifies the operation, 
calibration, and maintenance of the instruments and equipment. These analytical laboratory 
documents have evaluated and selected the most appropriate procedures with respect to USEP A 
method requirements, or the Department of Energy/ Albuquerque Operations Office Model 
Statement of Work for Analytical Laboratories. Finally, the manufacturer's specifications are 
often less rigorous than those ·specified by USEP A and the Department of Energy/ Albuquerque 
Operations Office Model Staterrtenrof Work for Analytical Laboratories. 

163. Draft Order, Section IX.C.l.c. (p. 175): The section, requiring that laboratory 
"[a]nalytical procedures shall be evaluated by analyzing radiogenic National Institute of 
Standards and Technology (NIST) ... "standards, is unreasonably restrictive, and should permit 
analytical laboratories to conduct quality control in routine analysis in accordance with either 
NIST, or the Department of Energy/Albuquerque Operations Office Model Statement of Work 
for Analytical Laboratories. The Quality Control types listed by NMED in this section include 
many that are not typically analyzed (e.g., BSDs), and omit many other types that are typically 
analyzed (e.g., CCVs, interference check samples (ICS), etc.) Analytical laboratories used by 
the Laboratory are currently required to conduct quality control in accordance with the 
Departmeht of Energy/ Albuquerque Operations Office Model Statement of Work for Analytical 
Laboratories. 

164. Draft Order, Section IX.C.l.c. (p. 175): This section, requmng that each 
laboratory " ... analyze at a frequency of one in twenty for all batch runs requiring USEPA test 
methods and at a frequency of one in ten for non-USEP A test methods," is unreasonably 
burdensome, and inconsistent with applicable guidance and industry practice. This requirement 
should be in accordance with the applicable method or the Department of Energy/Albuquerque 
Operations Office Model Statement of Work for Analytical Laboratories. Industry standard 
practice is to meet the Quality Control (QC) frequency criteria in applicable methods. The 
majority of applicable methods have five percent QC frequency, with the exception of calibration 
verification, which are typically done at 10 percent in general organic chemistry. Batch size is 
clearly specified at a maximum of 20 samples in most USEPA methods. SW-846 is a good 
reference for both these issues. The requirement for analyzing one-in-ten quality control 
samples, for non-USEP A methods, represents a doubling of current USEP A requirements. The 
industry standard for the frequency of analyzing preparation blanks is one per batch, or one in 
twenty, whichever is more frequent. 

165. Draft Order, Section IX.C.l.d. (p. 175): The requirement in the first sentence of 
this section, that laboratory analytical data packages shall be prepared in accordance with " ... 
USEP A-established Level III analytical support protocol," is unreasonably restrictive, and should 
indicate that the required analytical support protocol is Level III, or higher. The Level III 
analytical support protocol package cannot be validated completely under USEP A Functional 
Guidelines for Data Validation, and the Laboratory's accepted data validation procedures. The 
USEP A Level III package typically includes only analytical results, quality control results, and 
chain-of-custody documents. However, the Laboratory requires the Level IV analytical support 
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package, which also includes raw data, and other laboratory documents, necessary for 
comprehensive data validation. 

166. Draft Order, Section IX.C.l.d (pp. 175-179): The laboratory deliverables 
required to be delivered by the Laboratory to NMED under this section, are unreasonably 
burdensome, without providing a corresponding and commensurate benefit. It would be 
extremely burdensome, time consuming and costly, for the Laboratory to provide all analytical 
laboratory reports and data specified in this section to NMED. This requirement would result in 
more costly deliverables, and' result in no increase in protectiveness to human health and the 
environment. The Laboratory's approach would be to maintain these files at the Lahu1atory, and 
make them available to NMED upon request. The last paragraph of the "Laboratory 
Deliverables" section of the Draft Order permits the Laboratory to provide summary tables, but 
suggests that the tables have to include every item listed in the deliverable section. The 
Laboraiory's approach would be to offer the Form I's (the results), and the data validation 
memoranda, in lieu of this requirement. Under this approach, complete data packages would be 
provided relatively infrequently, when a demonstrable need is identified. 

167. Draft Order, Section IX.C.l.d., ~ 1 (p. 175): The requirement in paragraph one of 
this section, regarding ''transmittal letter" contents, is unreasonably burdensome. The required 
"[i]nformation about the receipt of samples, the testing methodology performed, any deviations 
from the required procedures, any problems encountered in the analysis of the samples, any data 
quality exceptions, and any corrective actions taken by the laboratory ... ,"is found elsewhere in 
data packages, and thus the requirement to include this same information in the transmittal letter 
is duplicative and unnecessary. 

168. Draft Order, Section IX.C.1.d., ~ 5 (p. 176): The requirement in paragraph five of 
this section is unreasonably restrictive. It is inappropriate to restrict the reported Quality Control 
analyses reported, to the list in paragraph five. For example, Matrix Spike (MS)/Matrix Spike 
Duplicate (MSD) analyses do not always apply. Often, MS and replicate analyses are specified 
in the applicable USEP A methods, or in the Department of Energy/ Albuquerque Operations 
Office Model Statement of Work for Analytical Laboratories In addition, "blank spikes," 
generally referred to as "laboratory control samples," are rarely replicated. 

·169. Draft Order, Section IX.C.l.d., ~ 11 (p. 176): The requirement in paragraph 11 of 
this section, regarding instrument calibration, is unreasonably restrictive, and should not include 
radiochemistry calibration data. Calibration data are present in the Level IV packages that the 
Laboratory routinely requires for atomic spectroscopy, wet chemistry, and organic chemistry. 
However, radiochemistry counting instrument calibration data remain unchanged for long 
periods of time, and are voluminous. Therefore, radiochemistry calibration data are referenced 
in the Laboratory data packages and maintained as records by the laboratories. 

170. Draft Order, Section IX.C.l.d., ~ 14 (p. 176): The requirement in paragraph 14 of 
this section, regarding "[r]ecoveries of surrogates and or matrix spikes MS/MDSs)," is 
unreasonably burdensome, and should be deleted, because it duplicates items' four and five in 
this section ofthe Draft Order. 
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171. Draft Order, Section IX.C.1.d., ~ 15 (p. 176): The requirement in paragraph 15 of 
this section, regarding "[v]ariability for duplicate analyses," is unreasonably restrictive. The 
requirement, as written, does not adequately address all variability indicators in duplicate 
samples. 

172. Draft Order, Section IX.C.1.d., ~~ 18, 19 and 20 (pp. 176-177): The requirements 
in paragraphs 18, 19, and 20 of this section, regarding data deliverables for organic compounds, 
inorganic compounds, and radionuclides, are overly prescriptive, and should be revised to follow 
the data deliverables in the. Department of Energy/Albuquerque Operations Office Model 
Statement-of Work for Analytical Laboratories. The data deliverables specified in paragraphs 
18, 19, and 20 are redundant with respect to paragraph 17, are incomplete (e.g., missing 
discussion of.CCVs and LCSs in the organic. section), and are incorrect (e.g., reference to 
surrogates that is not applicable to radiochemistry, and reference to surrogate RPDs that is not 
applicable to surrogates). Further, the data qualification included in paragraphs 18, 19, and 20, 
require USEPA Contract Laboratory Program (CLP) program documents. The Quality Control 
(QC) forms required under the Department of Energy/ Albuquerque Operations Office Model 
Statement of Work for Analytical Laboratories, currently used by the Laboratory, are not 
necessarily identical to USEP A Contract Library Program (CLP) documents, however, often 
provide additional information compared to the CLP. 

173. Draft Order, Section IX.C.2 (p. 179): The requirement in this section, requiring 
the Laboratory to notify the facility project manager of all "data quality exqeptions," is 
unreasonably burdensome, because the phrase "data quality exceptions," is undefined by NMED, 
and thus potentially overbroad in scope. In the performance of broad-spectrum analytical 
chemistry on diverse, and often difficult, matrices, excursions of various kinds are routinely 
encountered and identified in data validation. Only rarely does no flaw of any kind exist in a 
data package. Validation memoranda are prepared for each data package, but only after delivery 
of the data package and completion of the validation work. Because the phrase "data quality 
exceptions" is not defined, it would apparently require the preparation of numerous separate 
memoranda and nearly constant communication. The phase "data quality exceptions," should 
thus be clearly defined, to make its application clear and reasonable in scope. 

174. Draft Order, Section IX.C.3.b (p. 180): This section, regarding "field duplicate" 
collection, is both unreasonably burdensome and inconsistent with existing guidance. The 
Laboratory's approach is to follow the field duplicate requirements in the Department of Energy, 
Albuquerque Operations Office Model Statement of Work for Analytical Laboratories. The 
reason for collecting field duplicates is to assess the homogeneity of the media being sampled. 
Because of this, by definition a pass/fail criterion for field duplicates should not be set. The 
Model Department of Energy/ Albuquerque Operations Office Model Statement of Work does 
not provide field duplicate frequency or acceptance criteria; the criteria there apply to laboratory 
replicates, which are splits of single samples. Data validation processes do, of course, take both 
field duplicates and laboratory replicates into account. This section should also clarify whether it 
is intended to be 20 percent relative percent differences (RPD). The data validation procedures 
currently used by the Laboratory, provide for examination of the field duplicate results and, if 
necessary, for the qualification of the associated sample data. 
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175. Draft Order, Section IX.C.3.b (p. 180): The requirement in this section that "[a] 
precision of not less than 80 percent for duplicates shall be considered acceptable ... ," is 
unreasonably burdensome, without providing a corresponding and commensurate benefit. It is 
unreasonable to require a precision of 80 percent for all contaminants. For example, 
contaminants such as high explosives, are typically very heterogeneous on a hand sample scale
even a homogenized sample. Thus field duplicates are typically not useful for these 
contaminants. As noted in a prior comment above, the reason for collecting field duplicates is to 
assess the homogeneity of the media being sampled. Because of that, by definition a set a 
pass/fail criterion for field duplicates should not be set. This is a data validation matter, and not 
a question of the acceptance of analytical data. See, e.g., l.JSEPA 1996, USEPA/540/S-97/501 
and USEPA/540/R-97/501. 

176. Draft Order, Section IX.C.3.c (p. 180): The requirement in this section, to 
establish method reporting limits" ... at the lowest level practicable for the method and analyte 
concentrations ... ," is unreasonably burdensome without providing a corresponding and 
commensurate benefit, and also inconsistent with existing guidance. Establishing method 
detection limits (MDLs) "at the lowest level practicable level for the method and analyte 
concentrations" is overly prescriptive without a corresponding and commensurate benefit. For 
example, sulfate can be detected at ten ppb. Sodium can also be measured at low ppb levels. In 
fact, these analytes are so common, that se~ing MDLs at the limits of the techniques' sensitivity 
would result in routine method blank failures. This section should incorporate the Department of 
Energy, Albuquerque Operations Office Model Statement of Work Attachments 1, 2 and 3, as 
adapted for Laboratory programs. See Department of Energy, Albuquerque Operations Office 
Model Statement of Work for Analytical Services. The MDL sections of these documents 
provide appropriate, industry standard reporting limits. 

177. Draft Order, Section IX.C.4.b (p. 180): This section regarding data 
"comparability," and requiring the Laboratory to " ... report analytical results in appropriate 
units for comparison with other data ... ," is unreasonably restrictive. The requirement for 
common "units" of measure does not provide a corr1plete description of data comparability. 
Analytical laboratories currently retained by the Laboratory are required to report in specified 
units of measure, as described in the Department of Energy, Albuquerque Operations Office 
Model Statement of Work for Analytical Services. These laboratories use common sample 
preparation methods, analytical methods, and quality control criteria to the greatest extent 
possible. Further, these analytical laboratories are required to participate in the same 
performance evaluation programs, as appropriate to the chemistry being performed. 

178. Draft Order, Section IX.C.5 (p. 181): The requirement in this section, to submit 
"[a] full review and discussion of analytical QA/QC and all data qualifiers ... ,"is unreasonably 
burdensome without providing a corresponding and commensurate benefit. It is unreasonable to 
require "a full review and discussion" of every analytical result obtained, in all investigation and 
monitoring reports. The preparation of such a document would be extremely onerous. The 
industry-standard approach is to associate well-defined qualifiers with the data. The Laboratory 
currently provides industry-standard data qualifiers with every report. 

179. Draft Order, Section IX.C.S (p. 181): The requirement in paragraph 13 of this 
section, to require data validation procedures to include "[l]aboratory blank spike duplicates," 
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when appropriate, IS unreasonably burdensome without providing a corresponding and 
commensurate benefit. Further, this requirement is not a common practice in the industry, or the 
Laboratory work. The practice of running LCS/LCS duplicates is appropriate only in the cases 
where there is insufficient sample for a laboratory replicate or matrix spike duplicate. Even then, 
the information obtained is minimally useful, since it does not reflect the effects of the specific 
matrix being tested. 

180. Draft Order, Section X.C.3 {p. 189): The requirement in the last sentence of 
paragraph one of this section, that "[a]ll well screens shall be factory machine slotted," is 
impracticable as applied. The Laboratory switched to pipe-based screens because of the failure 
of standard wire screens to withstand the forces encountered during installation and construction 
of the deep regional wells. The rationale for use of pipe-based screen was provided to NMED in 
a letter dated March 29, 2002 (See "Los Alamos National Laboratory Response to March 1, 2002 
New Mexico Environment Department Letter Regarding Hydrogeologic Workplan and Drilling 
Schedule"). Laboratory Supp. AR, at 80. Pipe-based well screens were designed to provide 
maximum strength, while maintaining reasonable open area for hydraulic performance. The 
Johnson Well Screen Company fabricates the pipe-based screens presently in use by the 
Laboratory, per specifications recommended by the External Advisory Group (EAG), a group 
that provides independent peer review of Hydrogeologic Workplan activities. The base pipe in 
use is the blank casing used in the well completion. The perforated section of the base pipe is 
manufactured by drilling 84 half-inch holes per linear foot. This design provides an open area of 
8.75% of the pipe surface area. The screen jacket is a continuous, slot V-shaped, non-clogging, 
wire-wound design which conforms to industry standards. The slot size of the screen jacket is 
oOIO inches, and provides an open area of 14.29%0 The total area of holes (percent open area) in 
the pipe, is less than the area ofthe slot openings of the outer screen jacket. Therefore hydraulic 
performance of the screen is dependent on the percentage open area of the pipe base. The 
advantage of the screen lies in its increased strength, allowing for safer installation and for more 
vigorous and sustained well development, and thereby allowing for removal of EZ Mud and 
fines present in, and adjacent to, the filter pack. Review of well development and quarterly 
sampling data indicates turbidity values of less than five NTUs, which would indicate that the 
fines are not being trapped in the screen, but are being developed and removed from the well. 

1810 Draft Order, Section XI (pp. 195-225): In general, the reporting requirements in 
this section, are unreasonably burdensome without corresponding and commensurate benefit, and 
will result in reports that are more voluminous and repetitive than reports following the current 
outlines in use by the project. In addition, the outline makes no distinction between RFI and 
VCAIVCM reports. The Laboratory believes that the new reporting requirements will result in 
longer reports, bogged down in details, that may actually confuse the reviewer and the public. 
Additionally, VCA/VCM reports document a series of events that vary from RFI events. To use 
the same outline for both will result in reports that document events out of sequence, and thus 
confusing. The c:urrent outlines are not without fault, and could benefit from revision. However, 
complete revision is unnecessary, and will likely result in additional costs to the 
Laboratory/DOE. 

182. Draft Order, Section XI.A (p. 195): This section, prescribing general ". 0 0 

reporting requirements and report formats for corrective action activities 0 0 • under this Order," is 
unreasonably burdensome, overly prescriptive, and inconsistent with the USEP A RCRA 
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reporting format currently required for all the Laboratory NMED-regulated RCRA activities. 
Requiring an entirely new reporting format, when an alternative and acceptable format currently 
exists, provides no additional, or commensurate, benefit and needlessly increases the workload 
and cost of report writing. 

183. Draft Order, Section XI.A (p. 195): This section, although providing for the 
inclusion of " ... additional sections [that] may be needed to address additional site-specific 
issues or information ... ," is unreasonably burdensome, because it makes no provision for the 
deletion of sections that are not relevant or reasonably required for a given report. 

184. Draft Order, Section XI.A (p. 195): The section, providing that the Laboratory 
..... must submit variations of the general report format and the formats for reports not listed in 
this section (Section XI) in outline form to the department for approval prior to submittal of the 
reports~" is unreasonably burdensome, because it does not indicate how ongoing projects (i.e., 
those projects not listed in Section XI), and those which may not be completed prior to final 
Order issuance, are to comply with the reporting requirements. Existing, and ongoing project 
work was designed such that the collected data would most directly fit the e~isting, approved, 
reporting formats. Further, additional costs and significant delays ·will result while additional 
data is collected, or recovered, to fit the new requirements. 

185. Draft Order, Section XI.B (p. 195): The requirements in this section, regarding 
format of the Investigation Work Plan, are unreasonably bur~ensome, without providing a 
corresponding and commensurate benefit. These requirements will result in documents that are 
overly detailed, very costly, and thus result in unnecessary delays in conducting needed work. In 
particular, the requirements outlined in the "Tables" and "Figures" sections, are far too extensive 
for many plans, including, for example, 1M Plans, and VCAIVCM plans, where the goal is to get 
out to the field and complete cleanup activities in a timely and cost-effective manner. In 
addition, for example, historical groundwater data and surface water data are not germane for an 
1M or a VCM. Similarly groundwater and surface water data figures would add significant cost, 
yet result in no added protection to a VCAIVCM or 1M plan. 

186. Draft Order, Section XI.B.2 (p. 196): The requirement in this section, that the 
title page of all reporting documents include "[a] signature block providing spaces for the name, 
title, and organization of the preparer, and the responsible. . . University of California 
representative ... ," is unreasonable and inappropriate, because report documents are submittals 
from the Laboratory organization, and not from individual members of the Laboratory staff It is 
unreasonable and inappropriate to attribute these submittals as the work of any individual 
employee. 

187. Draft Order, Section XI.B.5 (p. 196): The requirement in this section, to 
summarize historical site uses by the U.S. Government " ... and any other entity since 1940, 
including the locations of current and former site structures and features," is unreasonably 
burdensome without a corresponding and commensurate benefit. Because of multiple transfers 
of ownership, variable use, and uncontrolled and undocumented installation and removal of 
features, the preparation of figures with totally accurate and complete features is impracticable, if 
not impossible. There are potential release sites on property transferred by DOE decades ago, 
such as the town site. For formerly DOE-owned property, the land use post-transfer to private 
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ownership may not be complete, and thus this information would not be readily obtainable. 
Finally, most of this information is not reasonably relevant to the investigation and/or 
remediation of the Laboratory site. 

188. Draft Order, Section XI.B.8 (p. 197): The requirement in this section, that "[a] 
section on investigation methods ... H be included in every report, is unreasonably burdensome 
without providing a corresponding and commensurate benefit. This section requires that a 
lengthy list of items be included in all reports, many of which are inapplicable to a number of 
activities. For example, for most SWMU Investigation Reports, sections on well construction 
methods, drilling methods, geophysical survey methods, aquifer testing, etc., are not app:ucable. 

189. Draft Order, Section XI.B.9 (pp. 197-198): The requirement in this section, to 
" .. describe the anticipated monitoring. and sampling program to be implemented after the initial 
investigation activities are completed," is impracticable, if not impossible, to perform in the 
sequence required. At this point in an investigation, many of the site hazards have not yet been 
identified, nor have any controls been developed. Thus, the requirement to present a description 
of a monitoring and sampling program prior to implementation of the Work Plan is completely 
impracticable, premature, and inconsistent with the DQO process. It is simply not possible to 
·know, in advance of these activities, what the anticipated groundwater, ambient air, subsurface 
vapor, remediation system, engineering controls, and other sampling programs are going to 
require for a given site. 

190. Draft Order, Section XI.C (p. 200): ·The requirements in this section, regarding 
preparation of "investigation reports," are unreasonably burdensome, because the format 
imposed by this section does not adequately distinguish between characterization and corrective 
action activities at a site. Characterization activities do not echo corrective action activities, and 
vice versa. Using the same format for reporting these diverse activities will result in duplication 
and inefficiency in reporting. 

191. Draft Order, Section XL C (p. 200): This section regarding investigation reports, 
which, in effect, requires the preparation of an investigation report and risk assessment report for 
each site and investigation, is both unreasonably burdensome without a corresponding and 
commensurate benefit, and inconsistent with USEP A RCRA guidance. Preparation of an 
Investigation Report, and a Risk Assessment Report, for each site and investigation conducted, is 
inefficient and duplicative. Under relevant guidelines the investigation should be risk-based, and 
yet the report on risk is required to be contained in a separate document. The preparation of two 
separate reports will impose additional costs, consume additional time, and will prolong the 
tim~frame required for completing remedial work at each site. USEPA's Interim Final RCRA 
Facility Investigation (RFI) Guidance, Volume I- Development of and RFI Work Plan and 
General Considerations for RCRA Facility Investigations, provides an overview of the RFI 
process: RFI work plan, general strategy, QNQC, data management, health and safety, waste 
management, health and environment (OSWER Directive 9502.00-6D, USEPA 530/SW-89-031, 
May 1989). Based on this document, the risk assessment is an integral part of the investigation 
and should be part of the presentation, and not provided in a separate document. 

192. Draft Order, Section XI. C. 7 .b (p. 202): This section, requiring that "[b ]oring, test 
pit and excavation logs for all exploratory borings and excavations shall be presented in an 
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appendix or attachment to the report," is unreasonably burdensome without providing a 
corresponding or commensurate benefit. This section provides no definition (or clarification) for 
how deep an excavation or boring must be for logs to be required, and thus, inappropriately 
requires that all excavations and borings, no matter how shallow, be logged. 

193. Draft Order, Section XI.C.7.c (p. 202): This section, which requires that 
"exploratory and monitoring well boring geophysical logging" be included in every report, is 
unreasonably burdensome without providing a corresponding or commensurate benefit. Many 
field campaigns do not require, and will not benefit from, the installation of monitoring wells. 
This sectio1TSifould not be applicable or required for all activities. 

194. Draft Order, Section XI. C. 7.i (p. 203): This section, requiring "material testing 
results" be included in every report, is unreasonably burdensome without providing a 
corresponding or commensurate benefit. Under the corrective actions process, material testing 
data is not generally collected unless there is a specific need for the data to achieve the desired 
outcome of the project. Consequently, such data should not be required for all activities. 

195. Draft Order, Section XI.C.1 0 (p. 206): Other than this "conclusions" section, 
there appears to be no other section in which to discuss the "Nature and Extent of 
Contamination," "Conceptual Model Development," and "Uncertainty Analysis." The apparent 
conglomeration of these topics in the "conclusions," will result in reports that are difficult to 
read. 

196. Draft Order, Section XI.C.10 (p. 206): The requirement in this section, that 
"[r]eferences to the risk analysis shall be presented only in the summary and conclusions sections 
of the investigations report," is arbitrary and unreasonable, given that the goal of an investigation 
is to determine whether a risk, in fact, exists. Because the main goal of an investigation is to 
determine whether a potential risk exists, it is illogical and unsound to preclude discussion of risk 
in the body of the report, or only permit a summary of risk "conclusions" at the end of the report, 
without any discussion of risk in the body of the report. Risk analysis related to the Investigation 
Report should be included in the main part of the report. 

197. Draft Order, Section XI.C.ll (p. 206): This section, regarding 
"recommendations," is unreasonably restrictive, because "no further action" is not listed as an 
alternative recommendation here. In addition, including a schedule for "further action" is often 
impractical, and unnecessary. Further, even if additional action is required, it may not be 
imminent, and therefore a schedule is not applicable. The baseline may include action several 
years into the future and thus a schedule is not possible ... 

198. Draft Order, Section XI.C.l4 (p. 208): This section, requmng that each 
investigation report "shall include" numerous specific appendices, is unreasonably burdensome 
without providing a corresponding or commensurate benefit. For many activities, many of the 
appendices are simply not relevant or necessary. For example, for SWMU Investigation Reports, 
sections on boring/test pit logs, or well construction diagrams, are not applicable. 

199. Draft Order, Section XI.C.14.d (p. 209): This section, requiring that "chemical 
analytical reports" (including chain-of-custody records) be prepared and included as an appendix 
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. 
to each report submitted, is unreasonably burdensome without providing a corresponding or 
commensurate benefit. The volume of information contained in a single report can be enormous. 
For example, a single report, containing results for one analytical suite, for four samples, is 
approximately 300 pages in length. And, for a typical Investigation Report, 100 or more samples 
are not unusual. This would equal approximately 7,000 thousand pages for just one suite. It is 
unreasonable, and impracticable, to require the submission of this amount of documentation for 
all analytical data reported. The Laboratory's approach is to prepare summary level tables to 
provide the information needed. · 

200. Draft Order, Section XI.D (p. 207): This sectiua, requiring that "pilot testing 
results" be included in every report, is unreasonably burdensome without providing a 

. corresponding or commensurate benefit. Pilot testing is not a routine step in the ER process, and 
should be reserved for specific instances where it can add value to the remediation. 

201. Draft Order, Section XI.D (pp. 209-214): The requirement in this section, for 
periodic monitoring reports, is unreasonably burdensome without providing a corresponding or 
commensurate benefit. The reporting requirements in this section are configured for the 
reporting ofRCRA monitoring data at specific SWMU, or remediation, sites. However, much of 
the surface water monitoring at the Laboratory is NPDES and MSGP, rather than RCRA. 
Currently, monitoring data is incorporated into the Water Quality Database when received, and 
NMED is provided access to this data. 

202. Draft Order, Section XI.D.ll and D.12 (pp. 211.,213): The requirement in this 
section, to place all "tables" in a section of the report separate from the text, and all the "figures" 
in a section of the report separate from the text, is unreasonably burdensome, because it makes it 
difficult for a reader/reviewer to follow the report. During the early 1990s, ER prepared its 
reports by placing all tables in a separate "Tables Section," and all figures in a separate "Figures 
Section." However, this practice was discontinued when the regulatory reviewer, USEPA 
Region 6, pointed out that this practice actually encumbered the review process. USEPA 
reviewers were distracted, because they were continually interrupting their review of a site to 
hunt down a table or figure required to understand the text discussion. Once the table or figure 
had been found, often the reviewer had lost his or her train of thought and had to reread the text. 
The ultimate audience for these reports is the public. Reports should thus be relatively easy to 
follow, and not cumbersome. 

203. Draft Order, Section XI.E. (pp. 214-217): The requirement in this section, to 
prepare individual ". . . risk assessment reports for sites requiring corrective action," is 
unreasonably burdensome without providing a corresponding or commensurate benefit. First, it 
is unreasonable to require the reporting of the assessment of risks to human heath and to the 
environment, in a document separate from one reporting the corrective action. For analytical 
purposes, the information should reasonably be combined in a single document. However, in 
cases where risk assessment is more appropriately conducted at an earlier phase, requiring a 
separate risk assessment report at the later, "corrective action" phase, is impracticable, and 
duplicative. For· example, a risk assessment is often conducted at a phase preceding the 
"corrective action" phase, and thus risk assessment reporting is more appropriately included in 
an Investigation Report or an Interim Measures Work Plan (See Section VII.B3). The 
requirement to prepare another, separate, report at the corrective action phase is unreasonably 
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duplicative. The Laboratory's approach would include flexibility to permit the inclusion of the 
risk assessment in the appropriate document, whether it is an Investigation Report, Interim 
Measures Work Plan, or other document, and at the appropriate phase. 

204. Draft Order, Section XI.E.5 (p. 215): The requirement in this section, to 
summarize historical site uses by the U.S. Government " ... and any other entity since 1940, 
including the locations of current and former site structures and features," is unreasonably 
burdensome without a corresponding and commensurate benefit. Because of multiple transfers 
of ownership, variable use, and uncontrolled and undocumented installation and removal of 

-- features, the preparation of figures with totally accurate and complete features is impracticable, if 
not impossible. There are potential release sites on property transferred by DOE decades ago, 
such as the townsite. For non-DOE-owned property, the land use post-transfer to private 
ownership may not be complete, and thus this information would not be readily obtainable. 
Finally, most of this information is not reasonably relevant to a risk assessment at the Laboratory 
site. 

205. Draft Order, Section XI.E.6 (p. 216): The requirement in this section, to include 
in each Investigation Report, a discussion of the " ... anticipated cost of implementing the 
corrective measure(s]," is inappropriate and unreasonably burdensome. The costs associated 
with a corrective action are not relevant to NMED's assessment and comment oil the validity of a 
recommended remedy. 

' 206. Draft Order, Section XI. E. 7 (p. 216) It is unclear whether site-specific scenarios 
are applicable to risk screening or a baseline risk assessment. Risk screening should be based on 
one scenario that is considered protective of human health (i.e., residential), whether or not it 
represents an actual land use for the site. If the site passes the risk screen based on the protective 
scenario, then no further assessments are needed. Site-specific scenarios should be used if the 
site fails the initial screen based on a protective, but not representative scenario, and should 
depict the actual exposure scenario/land use of the site (current and future). If this section of the 
Risk Assessment Report regarding site-specific scenarios refers to a baseline risk assessment, it 
should not be included in a section entitled Risk Screening Levels, since the baseline risk 
assessment is the step following the risk screen. On the other hand, if the site-specific scenario is 
referring to the screening level assessment, then this requirement should permit the use of 
USEP A Region 6 values from the Human Health Medium Specific Screening Level document 
for industrial exposure, where applicable. The use of industrial or other site-specific, 
representative scenarios other than residential, is currently not permitted by NMED in the 
assessment of risk at any site. 

207. Draft Order, Section XI.E.7 (p. 216): The baseline risk assessment format in the 
"risk screen levels" section, fails to reference all sections of the relevant USEP A guidance, 
which include: exposure assessment; toxicity assessment; and risk characterization. 

208. Draft Order, Section XI.E.8 (p. 217): The requirement in this section to 
" ... present all risk values ... and His for human health under projected future residential 
scenario ... ," is overly prescriptive, and unsupported by substantial evidence in the record. 
There is no need to include a residential scenario when it is not applicable to the site being 
assessed. Instead, a risk assessment should be conducted using the reasonable maximum 
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exposure and applicable scenario for each site. Use of the residential scenario ·as a default is 
inappropriate and technically deficient. USEP A risk assessment guidelines state that an 
assumption of future residential land use may not be justifiable if the probability that the site will 
support residential land use in the future is exceedingly small. This is the case for most the 
Laboratory sites, as well as some other areas used for recreational purposes. These areas will 
remain under the Laboratory control indefinitely, and/or are inappropriate for residential use. 

209. Draft Order, Section XI.E.8.a·(p. 217): The requirement in this section, to include 
"quantitative uncertainty analysis" in all risk assessments, is overly prescriptive, and 
unreasonably burdensome without a corresponding and commensurate benefit. USEPA 
guidance states that only rarely should a quantitative uncertainty analysis be undertaken. The 
requirement of quantitative uncertainty analysis in all risk assessments is unreasonable and 
unnecessary. USEPA guidance states that "[h]ighly quantitative" statistical uncertainty analysis 
is usually not practical or necessary for risk assessments. See Risk Assessment Guidance for 
Superfund, Volume I, Human Health Evaluation (Part A}, USEPA 540/1-89/002, December 
1989, pages 8-17 through 8-20. Such analysis is not practical because of the resource 
requirements needed to collect and analyze data in such a way that the results can be presented as 
valid probability distributions. It is already known that uncertainty about the numerical results of 
a risk assessment are large. Consequently, it is more important to identify the key variables and 
assumptions that contribute most to the uncertainty, rather than to precisely quantify the degree 
of uncertainty. Further, if such a risk assessment were to be performed at all sites, it would also 
be necessary to involve a statistician in the design and interpretation of that analysis. In addition, 
quantitative techniques require definition of the distribution of all input parameters and 
knowledge of the degree of dependence (covariance) among parameters. The value of the 
analyses diminishes sharply if one or more parameter value distributions are poorly defined, or 
must be assumed. These techniques become difficult to document and to review as the number 
of model parameters increases. Also, estimating a probability distribution can lead to a false 
sense of certainty about the analysis - even in the most comprehensive analysis not all the 
sources of uncertainty can be accounted for or all ofthe co-dependencies recognized. 

210. Draft Order, Section XI.E.9 (p. 217): In this section, regarding conclusions and 
recommendations, is it unclear whether NMED's purpose is to require the "risk characterization" 
section of the risk assessment. A key part of any risk assessment is the "risk characterization," 
which integrates all of the information into quantitative and qualitative expressions of risk. Risk 
characterization also serves as a bridge between risk assessment and risk management, and is the 
key step in the site decision-making process. If the risk assessment has to be presented 
separately, then the format should conform to the sections outlined in USEP A's risk assessment 
guidance, rather then an arbitrary format that serves a limited purpose. 

211. Draft Order, Section XI.E.10 (p. 217): The requirement in this section, to include 
"background values" (paragraph one), and "screening values" (paragraph three), in the required 
tables, is unreasonably burdensome without corresponding benefit. The text of the report should 
specify the sources of values used in. the comparison. Thus, inclusion of origin of background 
values and screening values in tables is duplicative and unnecessary. 

212. Draft Order, Section XI.E.ll, 1 1. (p. 218): The requirement in paragraph one of 
this section, to provide "[a] vicinity map showing topography and ... general location," is 
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unreasonably burdensome, because the vicinity map is also included as part of the investigation 
report section, and would be duplicative, if also required in this section. 

213. Draft Order, Section XI.E.ll, ~ 2 (p. 218): The requirement in paragraphtwo of 
this section, to provide information regarding human health risk assessments, including 
" ... underground utilities, well locations, and remediation system location(s) and its details," is 
unreasonably burdensome without corresponding and commensurate benefit. This information is 
not relevant to the human health risk assessment, and thus should be deleted from this section. 

214. Draft Order, Section XI. E. II, ~ 3 (p. 218): The requirement in paragraph thrco-of 
this section, to provide information regarding ecological risk assessment, including " ... a 
topographical map of the site and vicinity of the site showing habitat types, [and] boundaries of 
each habitat ... ," is unreasonably burdensome without corresponding and commensurate benefit. 
The requirement for topographical maps is duplicative because habitat types and boundaries are 
often "artificial" lines on a map, and thus are more useful and reasonably explained in textual 
form. In addition, habitats may overlap, or be within other boundaries. Finally, boundaries are 
not relevant to the risk assessment, whereas the presence of receptors is the key relevant factor. 

215. Draft Order, Section XI.F (pp. 218-225): The requirements in this section, 
regarding corrective measures evaluation, is overly prescriptive, and inconsistent with prior 
NMED-approved action, and USEP A RCRA guidance documents. First, these requirements are 
inconsistent with the CMS Report outline that NMED has previously approved, and included as 
an Appendix to the 1998 CMS Plan for the 260 outfall site. The Draft Order outline includes 
substantial site data and pathways information not required in the previously approved NMED 
outline. For example, virtually all data specified in "Tables" and "Figures' will already have 
been presented in previous investigation reports and risk assessment reports and, thus should be 
cited by reference. In addition, the outline does not require discussion of points of compliance, 
O&M requirements, performance standards and expectations, or a public-involvement plan. 
Other requirements are inconsistent with RCRA guidance. See 1994 RCRA Corrective Action 
Plan (OSWER Directive 9902.3-2a). Laboratory Supp. AR, at 16. In contrast, the outline for the 
260 CMS Report (approved by NMED) is appropriately based on this guidance . 

. . 
216. Draft Order, Section XI.F.14 (pp. 223-224): The requirement in this section, to 

present eleven categories of information in "table" form, is inconsistent with prior NMED
requested action, and unreasonably burdensome without corresponding and commensurate 
benefit. The information requested here in "table" form, is already required to be presented in 
the RFI work plans, RFI reports, and CMS plans. In addition, NMED has previously requested 
that report submittals be short, concise documents, and that information presented in previous 
plans and reports, be limited to "references" in subsequent document submittals. Thus the Draft 
Order requirement is inconsistent with prior NMED practice in this regard. 

217. Draft Order, Section XI.F.l5 (pp. 224-225): The requirement in this section, to 
present thirteen categories of information in "figure" form, is inconsistent with prior NMED 
action, and unreasonably burdensome without corresponding and commensurate benefit. The 
information requested here in "figure" form, is already required to tle presented in RFI work 
plans, RFI reports, and CMS plans. In addition, NMED has previously requested that report 
submittals be short, concise documents, and that information presented in previous plans and 
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reports, be limited to "references" in subsequent document submittals. Thus the Draft Order 
requirement is also inconsistent with a prior NMED practice in this regard. 

218. Draft Order, Section XII, Table 1 (p. 229): The requirement in this table, to 
require quarterly sampling of springs in the Pajarito Watershed, is overly prescriptive, and 
unsupported by evidence in the administrative record. Only two or three of the springs listed in 
this section of the table (Kieling, Bulldog and, perhaps, TA-18) have shown any contamination, 
and that has been sporadic (for HE). Tliese springs should be sampled annually, with no 
resulting decrease in protection of human health or the environment. 
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Attachment 6 

Specific Provisions Of The Draft Order Are Arbitrary And Capricious And Not Supported 
By Substantial Evidence In The Administrative Record Because They Are Internally 

Inconsistent, Inconsistent With Prior NMED Statements Or Commitments, Contrary To 
The Laboratory's RCRA Permit, Or Duplicate Without Justification Prior Or Current 

Data-Gathering Or Remediation By The Laboratory. 

1. Draft Order, Section II.A.4, 1 8 (p. 3): The statement in paragraph eight -o1" this 
section, that "[t]his Order requires investigation and, as necessary, cleanup of contaminants in 
the following current and former TAs [technical areas] ... ," is inconsistent with the "Compliance 
Schedule Tables" in Section XII. For example, in Section II.A.4, only five TAs are listed (TAs 
10, 21, 49, 50 and 54), however, in the section XII compliance schedule (pp. 226-253), 
additional TAs are referenced, that are not referenced in Section II.A.4. See e.g., TA-57 (p. 236, 
241, and 253); and TA-35 (p. 244, 246, and 248). It is inconsistent and contradictory to state in 
Section II.A.4, that five TA's require investigation and potential remediation yet, under the 
compliance schedule (Section VID, list additional T As that also require document submission. 

2. Draft Order, Section III.I (p. 18): The requirement in this section, regarding 
NMED "entry and inspection" of the Laboratory, exceeds NMED authority under HW A Section 
74-4-4.3. This section asserts that NMED may " ... interview Respondents' personnel and 
contractors performing work required by this Order." This provision exceeds the authority 
granted to NMED by Section 74-4-4.3 of the HWA. NMED has not provided a rationale or legal 
justification for this overly intrusive provision. 

3. Draft Order, Section IV.A.2, 11 2-8 (p. 22): The requirement in this section for 
the Laboratory to submit specific "General Facility Information" to NMED, is inconsistent and 
contradictory, because it requires the submission of information previously submitted to NMED, 
or addresses work that is currently ongoing or planned under the Hydrogeologic Workplan, and 
thus not available for submission until the relevant work is completed. The following relevant 
documents have previously been submitted to NMED: (1) Documentation for the Los Alamos 
National Laboratory Expanded Hydrogeologic Atlas. LA-UR.-01-70, February 2001 (addresses 
requirements under paragraphs 1, 2, 8, 9 and 10); (2) Keating, E., Kwicklis, E., Vesselinov, V., 
ldar, A., Lu, Z., Zyvoloski, G. and Witkowski, M. (2000), A Regional Flow and Transport 
Model for Groundwater at Los Alamos National Laboratory. Los Alamos National Laboratory A 
progress report submitted to the Hydrogeologic Characterization Program, LA-UR.-01-2199, 
h!!Q://lib-www.lanl.gov/la-pubs/00818241.pdf (Laboratory Supp. AR, at 43) (addresses 
requirements under paragraph 2); (3) McLin, S.G., Purtymun, W.D. and Maes, M.N. (1998) 
Water Supply at Los Alamos during 1997, Los Alamos National Laboratory, LA-13548-PR.50; 
(4) Environmental Surveillance reports (addresses requirements under paragraphs 4, 6, and 9); 
(5) Purtymun (1995) (addresses requirements under paragraphs 4 and 6); (6) Blake, W.O., Goff, 
F., Adams, A.l. and Counce, D. (1995) Environmental Geochemistry for surface and subsurface 
waters in the Pajarito Plateau and outlying areas, New Mexico. Los Alamos National Laboratory 
Los Alamos National Laboratory Report, LA-12912-MS (addresses requirements under 
paragraph 6); (7) Well completion reports (R-wells) (addresses requirements under paragraph 8); 
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and (8) Annual Status Reports, Hydrogeologic Characterization Program (addresses 
requirements under paragraph 9). 

4. Draft Order, Section IV.A.2, ~ 10 (p. 22): The requirement in paragraph ten of 
this section, to submit a Hydrogeologic Atlas including a water-level contour map of the regional 
aquifer, which includes " ... known radii-of-effects from pumping of municipal supply wells," is 
impossible to perform, because "radii-of-effects" is not a standard hydrogeological term. 
Instead, "capture zone" is the accepted nomenclature. Further, capture zones are not "known," 
they can only be estimated. the standard method for estimation of capture zones is numerical 
flow modt:liu~. However, an exception to this methodology exists, for example, where a single 
water supply well is surrounded by many observation wells, such that a clear cone of depression 
is apparent in water level data. On the Pajarito Plateau, however, there are numerous water 
supply wells with interfering zones of influence. These details can only be estimated using 
numerical models. The language "known radii-of-effects from pumping of municipal supply 
wells," should thus be replaced with "estimated capture zones of municipal supply wells." 

5. Draft Order, Section IV.A.3 (pp. 22-23): This section is both internally 
inconsistent and contradicts prior NMED-approved action. This section requires that "[t]he 
[Hydrogeologic Workplan] HWP is incorporated into this Order, and its requirements are made 
an enforceable part of this Order." However, the Draft Order inconsistently circumvents 
planning based on results from the HWP, by separately prescribing specific and contradictory 
requirements in the Draft Order. For example, the HWP provides that, "[i]fit is determined, as a 
result of this characterization effort [i.e., the HWP], that enhanced groundwater monitoring is 
necessary, an inter-disciplinary Laboratory group will develop a proposed amendment to the 
Groundwater Monitoring Plan that will be reviewed and endorsed by the Technical Review 
Committee prior to submittal to the appropriate regulatory agency(ies)." See HWP at p. ES-2. 
Thus, the approach to characterization required under the HWP is to collect data according to the 
HWP protocol, then decide how groundwater monitoring is best implemented. However, the 
Draft Order states that additional monitoring and characterization (beyond the scope of the 
HWP) should be implemented before the HWP effort has been completed. Thus, there is 
inconsistency between the characterization approach in the HWP (required under the terms of the 
Draft Order) and the required approach to this same issue in other provisions of the Draft Order. 

6. Draft Order, Section IV.A.3.a, ~ 5 (p. 23): The requirement in paragraph five of 
this section, to implement groundwater investigations and sampling and analysis, to 
determine "groundwater flow direction and velocities," is duplicative of work previously 
required, and approved by NMED in March 1998, as part of the of the Hydrogeologic Workplan 
(HWP). See HWP at pp. 4-35. This work is ongoing under the HWP, and thus need not be 
prescribed in the Draft Order. 

7. Draft Order, Section IV.A.3.a, ~ 7 (p. 23): The requirement in paragraph seven of 
this section, to implement groundwater investigations and sampling and analysis, to determine 
"watershed and regional water balance information .... ," is duplicative of work previously 
required, and approved by NMED in March 1998, as part of the of the Hydrogeologic Workplan 
(HWP). See HWP at pp. 4-37. This work is ongoing under the HWP, and thus need not be 
prescribed in the Draft Order. 
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8. Draft Order, Section IV.A.3.a, ~ 8 (p. 23): The requirement in paragraph eight of 
this section, to implement groundwater investigations and sampling and analysis, to determine 
"water supply well pumping influences, seasonal monthly pumping rates, and annual amount of 
water withdrawn," is duplicative of work previously required, and approved by NMED in March 
1998, as part ofthe of the Hydrogeologic Workplan (HWP). See HWP at pp. 3-9. This work is 
ongoing under the HWP, and thus need not be prescribed in the Draft Order. 

9. Draft Order, Section IV.A.3.a, ~ 9 (p. 23): The requirement in paragraph nine of 
this section, to implement groundwater investigations and sampling and analysis, to determine 
"saturated and unsaturated hydraulic-conductivity ... " and c;i:her hydrologic property data, is 
duplicative of work previously required, and approved by NMED in March 1998, as part of the 
of the Hydrogeologic Workplan (HWP). See HWP at pp. 3-7. This work is ongoing under the 
HWP, and thus should not duplicated in the Draft Order. In addition, the guidelines for data 
collection established in the HWP, rest on a stronger scientific foundation, and thus are more 
appropriate than the elements listed in this paragraph. 

10. Draft Order, Section IV.A.3.a, ~ 10 (p. 23): The requirement in paragraph ten of 
this section, to implement groundwater investigations and sampling and analysis, to determine 
"contaminant concentrations and activities from soil, rock, sediment, and vapor sample analyses 
and absorption coefficient (Kd) from each hydrostratigraphic unit ... ," is duplicative of work 
previously required, and approved by NMED in March 1998, as part of the of the Hydrogeologic 
Workplan (HWP). See HWP at pp. 3-6. Concentrations or activities of metals, anions, and 
radionuclides and stable isotope ratios, are determined on selected solid samples collected during 
drilling. Core samples collected at appropriate depths provide the most suitable medium for 
determining distribution of these analytes. Selection of Kd values and other geochemical 
parameters are needed for quantifying contaminant transport, through empirical observation, 
experimental results, and computations. This is required to produce a technically defensible 
database for evaluating contaminant transport based on geochemistry. Sorption constants (Kd 
values) are available for americium, plutonium, technetium, and uranium for unit IV of the 
Bandelier Tuff at TA-54. Sorption constants for strontium and other metals are not available for 
the Bandelier Tuff, Puye Formation, and Cerros del Rio basalt. The work activity for evaluating 
Kd values has started in FY2002, and an initial Kd database for the Laboratory should be 
assembled by the end of calendar year 2002. 

11. Draft Order, Section IV.A.3.b (p. 24): The requirement in this section, to: 
(1) submit to NMED for approval an " ... interim Facility-wide groundwater monitoring plan" 
within 90 days of the effective date of the Order; (2) to revise and update the plan annually; and 
(3) to submit to NMED for approval a "long-term, watershed specific groundwater monitoring 
plan ... " to replace the interim plan, is impracticable and inconsistent with ongoing work, and 
contradicts prior commitments made by NMED. The Laboratory currently conducts facility
wide monitoring under the Groundwater Monitoring Plan, which was originally provided to 
NMED in 1995. The existing Groundwater Monitoring Plan is also a component of the 
Laboratory's Environmental Monitoring Program, and is a requirement of DOE Order 5400.1. 
Laboratory Supp. AR, at 11. The Groundwater Monitoring Plan is currently revised every three 
years, and was last updated in 1999. See LA-UR-1117. The Groundwater Monitoring Plan 
includes facility-wide monitoring of production wells, springs, shallow wells, intermediate-depth 
wells, and regional test wells. After characterization activities are complete for each newly-
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installed well, they are evaluated for initial inclusion in the monitoring network. The Laboratory 
continually updates the facility-wide monitoring program and regularly discusses these proposed 
changes with NMED. The Laboratory regularly updates the monitoring plan and has plans to 
incorporate newly-installed wells in the next revision. The design of the long-term monitoring 
well network can reasonably be completed only after analysis of well placement and contaminant 
history. Thus the ultimate design of the long-term program must wait until characterization is 
complete, in keeping with written comments of the NMED. See correspondence from Ed Kelly, 
NMED, to Larry Kirkman, DOE, dated Augilst 17, 1995. 

- 12. Draft Order, Section IV.A.3.c (p. 24): The requirement in this section to 
" .. collect core and open-hole geophysical measurements from each boring as specified by the 
Department," is unreasonably burdensome, and inconsistent with the Data Quality Objectives 
(DQOs) process established in the Hydrogeologic Work Plan, and approved by NMED in March 
1998. The DQO process was developed by the Environmental Protection Agency as a planning 
tool to ensure that data collected is adequate to resolve decisions; see Environmental Protection 
Agency, 1994, "Guidance for the Data Quality Objectives Process," USEPA QA/G04. The 
collection of data and samples in a borehole should reasonably be based on well-specific DQOs. 
Core and geophysical measurements from each boring in Sampling and Analysis Plans (Field 
Implementation Plans) are to be prepared pursuant to the Hydrogeologic Work Plan. 

13. Draft Order, Section IV.A.3.d (p. 24): The requirement in this section, for the 
Laboratory to prepare a work plan and submit an investigation report regarding a "background" 
geochemical investigation, is inconsistent with work currently being conducted, and previously 
performed, pursuant to discussions between the Laboratory and NMED. A proposal for this 
work was previously prepared and approved by the ER Project in 1996. Discussions were held 
with both NMED and DOE Oversight Bureau (DOEOB), regarding sampling locations, analytes, 
duration of sampling, analytical methods, and analytical laboratories. Groundwater samples 
were subsequently collected from fifteen background-baseline sampling stations within the 
Jemez Mountains, Sierra de los Valles, Pajarito Plateau, and White Rock Canyon. Alluvial 
groundwater, perched-intermediate groundwater, and the regional aquifer were also sampled to 
determine background-baseline concentrations of analytes. Analytes included TAL metals, 
radionuclides, major ions, trace elements and trace metals, naturally-occurring organic 
compounds, and stable isotopes of hydrogen, nitrogen, and oxygen. To-date, six sampling 
rounds have been conducted at each sampling station from 1997 through the spring of 2000. 
Replicate samples (full suite analyses) have been collected at a frequency of one per five 
sampling sites. Sample splits have been collected and analyzed by the NMED at the sampling 
stations. A draft report has been prepared by the Laboratory and is currently awaiting revision 
following review and comment. The revisions and release of the report are estimated to take six 
months to complete, and a final report will be transmitted to NMED by May 2, 2003. The 
requirement to submit a work plan for a background geochemical investigation should be 
allowed to proceed to conclusion under the prior understanding between NMED and the 
Laboratory. 

14. Draft Order, Section IV.A.4 (p. 29):. The requirement in this section, for the 
Laboratory to conduct "Sediment Investigation[s]" in accordance with detailed requirements in 
this section, is inconsistent with, and contradicts the requirement for Data Quality Objectives 
(DQOs) in Section IX.C.2 of the Draft Order. Section IX.C.2 of the Draft Order, entitled 

7/31/02 A6-4 



"Review of Field and Laboratory QA/QC Data," requires the use of DQOs pursuant to USEP A 
guidance. See "Draft Risk Management Strategy," Multimedia Planning and Permitting 

·Division, USEP A Region 6. (EPA 1998, ER ID 63140). The overly prescriptive requirements 
for Sediment Investigation activities in this section are in direct conflict with the establishment of 
DQOs. The DQO process was developed by the Environmental Protection Agency as a planning 
tool to ensure that data collected is adequate to resolve decisions; see Environmental Protection 
Agency, 1994, "Guidance for the Data Quality Objectives Process," USEPA QA/G04. 

15. Draft Order, Section IV.A.5 (p. 30): The requirement in this section, for the 
Laboratory to conduct "Surface Wat~1- Investigation[ s ]" in accordance with the prescriptive 
requirements established in this section, is inconsistent with, and contradicts the requirement for 
Data Quality Objectives (DQOs) in Section IX.C.2 of the Draft Order. Section IX.C.2, entitled 
"Review of Field and Laboratory QA/QC Data," requires the use of DQOs pursuant to USEP A 
guidance. See "Draft Risk Management Strategy," Multimedia Planning and Permitting 
Division, USEP A Region 6. (EPA 1998, ER ID 63140). The DQO process was developed by 
the Environmental Protection Agency as a planning tool to ensure that data collected is adequate 
to resolve deCisions; see Environmental Protection Agency, 1994, "Guidance for the Data 
Quality Objectives Process," USEPA QA/G04. The appropriate amount and type of information 
needed to satisfy DQOs, is determined on an individualized, site-specific basis, and is not 
amenable to a predetermined set of prescriptive requirements. 

16. Draft Order, Section IV.A.5, Table IV.A.5-1 (pp. 31-32): The requirement in 
Table IV .A. 5-1 of this section, requiring that radionuclides be included in the Analytical Suite 
for Sandia Canyon Watershed Stations, is contrary to prior agreements and approvals by NMED. 
NMED previously approved the removal of radionuclides from the analytical suite at all but two 
of the base surface water flow sampling locations in Upper Sandia Canyon. See NMED 
correspondence dated January 27, 1999 (ER ID 63054). In this correspondence, NMED stated 
that "the two sampling locations that should continue to have full suite analysis are the south 
tributary below the outfall and the sampling location below the toe of the wetlands." NMED 
also stated that three more quarters of (base flow) sampling at these locations, would provide 
sufficient data to better understand the wetland system. The Laboratory has subsequently 
completed this additional base flow sampling and thus the requirement to monitor surface water 
in Upper Sandia Canyon appears complete. 

17. Draft Order, Section IV.A.5, ~~ 1 and 4 (p. 30): The requirement that the 
Laboratory shall "[ c )onduct surface water monitoring at the Laboratory Stations designated in 
Table IV .A. 5-1" in conjunction " ... with groundwater monitoring events and after seasonal and 
precipitation events that produce flow in volumes large enough to allow for sample collection," 
is unreasonably burdensome, does not conform to NMED practice, and is inconsistent with prior 
statements made by NMED. First, it is highly impracticable, if not impossible, to collect 
samples at all designated Laboratory stations after all precipitation events. A reasonable 
alternative would be the adoption of NMED's rotating basin system approach to water quality 
monitoring. See New Mexico Nonpoint Source Management Program (December 1999, pp. 20-
21). The NMED, Surface Water Quality Bureau employs this approach for the State of New 
Mexico. Under this approach, a select number of watersheds are intensively monitored each year 
with an established return frequency of every five to seven years. Mr. John Young, of the New 
Mexico Environmental Department's Hazardous Waste Bureau, also proposed this approach at a 
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meeting on April 16, 2002 (meeting minutes dated May 28, 2002, reference number ESH-
18/WQ&H:02-048). In the April 16 meeting, Mr. Young proposed monitoring in canyons 
downstream from Solid Waste Management Units (SWMUs), and monitoring specific prioritized 
SWMUs on a rotating basis. The purpose of this proposal was to identify the migration of 
contaminants from SWMUs, and to evaluate Best Management Practice (BMP) effectiveness. 
The actual watershed rotation schedule will be included in the monitoring section of the 
Laboratory Watershed Management Plan, a draft document that would be jointly finalized by the 
Laboratory and NMED, and approved by ·NMED. The Draft Order also fails to include a 
provision for cessation of monitoring. Although continued, future surface water monitoring will 
be required, future monitoring should not be inextricably linked to the location of SWMUSTfiat 
have been remediated and/or stabilized, and thus will not release contaminants. At such time 
surface water monitoring is no longer linked to specific SWMUs, the Laboratory's approach 
would be to establish a surface water monitoring program that is designed to meet the objectives 
of environmental stewardship. Thus the final Order should include a provision for the 
termination of surface water monitoring requirements, based on criteria jointly developed by the 
Laboratory and NMED, and included in the Laboratory's Watershed Management Plan. Such 
criteria would include, for example, the absence of contaminants, trends of increased water 
quality, biological indicators, and watershed health. Under the Laboratory's approach, the 
schedule for surface water monitoring, as described in Section N.A.5, paragraphs one and four, 
and Table N.A.5-l, would be revised to include rotating monitoring requirements, and criteria 
for determining when such monitoring is no longer necessary, and thus can be eliminated. 

18. Draft Order, Section N.B (pp. 35-64): The Draft Order is internally inconsistent, 
because it requires action in Section N.B, that directly contradicts other provisions of the Draft 
Order. For example, regarding "Canyon Watershed Investigations," Section N.B provides that 
"[i]f the Department determines that the Work Plan is inadequate to fully investigate [a site]," 
then "the Department will require the Respondents to submit a supplemental work plan that 
meets the requirements of this Section .... " See also Section's IV.B.l.d.i (p. 39); N.B.l.e.i (p. 
44); N.B.2.b.i (p. 50); N.B.3.b.i (pp. 53-54); N.B.4.b.i (p. 56); and N.B.5.b.i (p. 59). 
However, in numerous sections of the Draft Order, NMED specifically prescribes detailed 
action, that is not included in any current Laboratory work plan. This is contradictory and 
confusing. 

19. Draft Order, Section IV.B.l.c (pp. 36-38): The requirement in this section that 
the Laboratory conduct an "historical investigation" regarding the Los Alamos/Pueblo Canyon 
Watershed is duplicative of a prior submission to NMED. Historical investigations for the Los 
Alamos and Pueblo Canyon watersheds have previously been submitted by the Laboratory 
pursunnt to NMED-approved work plans. See Task/Site Work Plan for Los Alamos and Pueblo 
Canyons (LA-UR-95-2053, ER ID 50290) and several Operable Unit RFI Work Plans. This 
section unreasonably requires the Laboratory to duplicate archival searches and summaries of 
data previously collected and submitted. 

20. Draft Order, Section N.B.l.d.ii (p. 39): The requirement in this section, that the 
Laboratory " ... investigate the sources and extent of contamination in Pueblo Canyon ... ," is 
duplicative of work that has already been completed by the Laboratory, and submitted to US EPA 
and/or NMED in numerous USEPA and NMED-approved work plans and reports. See e.g., LA
UR-92-810, ER ID 7667; LA-UR-92-850, ER ID 7668; LA-UR-92-838, ER ID 43454; LA-UR-
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95-1542, ER ID 57050; LA-UR-95-2053, ER ID 50290; LA-UR-95-3263, ER ID 51983; LA
UR-95-3692, ER ID 54468; LA-UR-97-3167, ER ID 56606; LA-UR-97-3392, ER ID 56614; 
LA-UR-98-3324, ER ID 65406; LA-UR-00-1903, ER ID 66867; LA-UR-00-5378, ER ID 70273; 
and LA-UR-01-4140, 71417. 

21. Draft Order, Section IV.B.l.d.iii (pp. 39-40): This section, which requires the 
Laboratory to " ... investigate sediments in the Pueblo Canyon," is duplicative of work 
previously submitted to NMED under the NMED-approved Task/Site Work Plan for Los Alamos 
and Pueblo Canyons See LA-UR-95-2053, ER ID 50290. 

22. Draft Order, Section N.B.l.d.iii, ~ 3 (p. 40): The requirement in paragraph three 
of this section, to conduct "[a] radionuclide survey ... in areas not previously surveyed during 
historical investigations in Pueblo Canyon ... ," is duplicative of, and inconsistent with, the 
technical strategy in the Laboratory's NMED-approved Task/Site Work Plan for Los Alamos and 
Pueblo Canyons (LA-UR-95-2053, ER ID 50290), which this Draft Order also requires the 
Laboratory to implement. Previous work has demonstrated that levels of radionuclide 
contamination in Pueblo Canyon are very rarely high enough to make such surveys useful. See 
Evaluation of Sediment Contamination in Pueblo Canyon: Reaches P-1, P-2, P-3, and P-4; LA
UR-98-3324, ER ID 59159. 

23. Draft Order, Section N.B.l.d.iii, ~ 5 (p. 40): The requirement in paragraph five 
of this section, to conduct laboratory analysis of sediment samples for" ... molybdenum [and] 
tungsten ... ," is inconsistent with the Laboratory's NMED-approved Task/Site Work Plan for 
Los Alamos and Pueblo Canyons (LA-UR-95-2053, ER ID 50290), which this Draft Order also 
requires the Laboratory to implement. Molybdenum and tungsten are not included in the 
analytical suite in the existing NMED-approved Task/Site Work Plan. Further, there is no 
evidence in the administrative record in support of adding molybdenum and tungsten to this 
analytical suite. 

24. Draft Order, Section N.B.l.d.iv, ~ 2 (pp. 40-41): The requirement in paragraph 
two of this section, to install new gauging stations in the Pueblo Canyon Watershed, is 
inconsistent with the surface monitoring requirements listed in Table IV.A.5-l of the Draft 
Order. First, Table IV.A.5-1 specifies a new gauging station in the south fork of Acid Canyon. 
However, section IV.B.l.d.iv specifies a new gauging station in Acid Canyon below the 
confluence with the south fork of Acid Canyon. Further, a gauging station (E056) currently 
exists in lower Acid Canyon above the confluence with Pueblo Canyon, and is considered 
adequate for monitoring surface water in Acid Canyon. In addition, section IV.B.l.d.iv also 
requires new gauging stations at (1) Pueblo Canyon below the confluence with Acid Canyon; 
(2) Pueblo Canyon below the confluence with Graduation Canyon; and (3) Pueblo Canyon 
midway between Graduation Canyon and Los Alamos Canyon. Inconsistently, however, none of 
these locations are included in Table N.S.A-1. In addition to these inconsistencies, the 
requirement to install these new gauging stations is overly prescriptive, and the need for them is 
not supported by NMED with evidence in the administrative record. 

25. Draft Order, Section N.B.l.d.v, ~ 1 (p. 41): The requirement that "[a]t least three 
monitoring wells shall be installed in Pueblo Canyon" is inconsistent with work previously 
conducted under NMED-approved work plans. Wells now being sampled under the "Task/Site 
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Work Plan for Los Alamos and Pueblo Canyons" (LA-UR-95-2053), and "Los Alamos and 
Pueblo Canyons Work Plan Addendum, Surface Water and Alluvial Groundwater Sampling and 
Analysis Plan" (LA-UR-02-759) were agreed to by the Laboratory and NMED Laboratory Supp. 
AR, at 66. The SAP specifies that four rounds of sampling will be conducted at a large number 
of alluvial groundwater monitoring wells located throughout the watershed. The Laboratory's 
approach is to propose additional alluvial groundwater monitoring, if needed, following the 
results and recommendations to be presented in the Los Alamos/Pueblo Canyon Surface 
Aggregate Report (LAPSAR). Data assessment for the LAPSAR is underway and involves 
significant participation ofNMED. 

26. Draft Order, Section N.B.l.d.vi, ~ 4 (p. 42): The requirement in paragraph four 
of this section, to construct regional wells " ... to monitor and sample intermediate/perched 
groundwater, if present," is inconsistent with the NMED-approved Hydrogeologic Workplan, 
and the technical approach presented by the Laboratory to NMED at the annual Hydrogeologic 
Characterization Program Meeting at Bishop's Lodge on AprillO, 2002. The Laboratory's 
technical approach calls for greater reliance on mud-rotary drilling in the regional aquifer after 
sealing off the vadose zone with permanent casing. Well screens are to be installed only in the 
regional aquifer. Thus, dedicated intermediate wells could be installed for perched systems 
identified during the drilling of the regional wells. This approach was also addressed in e.;mail 
correspondence from C. Nylander of the Laboratory, to J. Young ofNMED, on April25, 2002 
(Subject: DQO meeting for FY2002 wells). 

27. Draft Order, Section N.B.l.d.vii (p. 42): The requirement in this section, to 
monitor most wells and springs in the Pueblo Canyon at a quarterly frequency (as specified in 
Section Xll, Table XII-1), is inconsistent with the Laboratory's NMED-approved "Task/Site 
Work Plan for Los Alamos and Pueblo Canyons" (LA-UR-95-2053), and the "Los Alamos and 
Pueblo Canyons Work Plan Addendum, Surface Water and Alluvial Groundwater Sampling and 
Analysis Plan" (SAP) (LA-UR-02-759). The SAP requires four rounds of sampling. The 
Laboratory's approach is to base decisions regarding long-term monitoring on this data. Further, 
any additional alluvial groundwater monitoring for Pueblo Canyon should be based on the 
decisions and recommendations to be presented in the Los Alamos/Pueblo Canyon Surface 
Aggregate Report (LAPSAR). Data assessment for the LAPSAR is currently underway and 
involves the participation of the NMED. The completion date of this report is estimated to be the 
end ofFY2003. 

28. Draft Order, Section IV.B.l.d.vii, ~ 7 (p. 43): The requirement to submit "[a] 
long-term groundwater monitoring and sampling work plan ... ," prior to completion of the 
hydrogeologic characterization previously required by NMED, and implementation of the 
groundwater sampling program, is inconsistent with ongoing NMED-approved work. The 
Hydrogeologic Work Plan (HWP), currently in process, provides for a groundwater quality 
characterization phase. The long term groundwater monitoring plan required by NMED in this 
section should be developed only after completion of the HWP and activities for individual RFI 
investigations. Additional alluvial groundwater monitoring requirements for Pueblo Canyon 
should similarly await the decisions and recommendations pending in the Los Alamos/Pueblo 
Canyon Surface Aggregate Report (LAPSAR). The Laboratory's approach is to use the 
LAPSAR to identify relevant ·data gaps, and inform the decisions regarding any additional data 
collection or monitoring described in this section. Data assessment for the LAPSAR is 
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underway and involves significant participation of the NMED. In the meantime, the Laboratory 
will also continue monitoring under the existing Groundwater Monitoring Plan (LA-UR-99-
1117). 

29. Draft Order, Section IV.B.l.e.ii (pp. 44-45): The requirement in this section, to 
" investigate the sources and of extent of contamination in Los Alamos Canyon," is 
inconsistent with, and duplicative of, work previously submitted to NMED in numerous work 
plans and reports. See e.g., LA-UR-95-2053, ER ID 50290; LA-UR-98-3974, and LA-UR-98-
3975. 

30. Draft Order, Section IV.B.l.e.iii (p. 45): The requirement in this section, to" ... 
investigate sediments in Los Alamos Canyon," is inconsistent with, and duplicative of, work 
previously submitted to NMED under the NMED-approved Task/Site Work Plan for Los Alamos 
and Pueblo Canyons. See LA-UR-95-2053, ER ID 50290. 

31. Draft Order, Section IV.B.l.e.iv, ~ 2 (p. 46): The requirement in paragraph two 
of this section, to install four new gauging stations in Los Alamos Canyon, is overly prescriptive 
and unsupported by evidence in the administrative record, and inconsistent with the surface 
monitoring requirements listed in Table IV .A. 5-1 of the Dra~ Order. Section IV .B.l.e.iv 
requires new gauging' stations at (1) Los Alamos Canyon below TA-2; (2) Los Alamos Canyon 
above DP Canyon; (3) Los Alamos Canyon mid-way between DP Canyon and th~ south fork of 
Los Alamos Canyon (TheTA-53 canyon); and (4) Los Alamos Canyon below the south fork of 
Los Alamos Canyon (theTA-53 canyon). Inconsistently, however, none of these locations are 
included in Table IV.A.5-l. This requirement is also overly prescriptive, and unsupported by 
evidence in the administrative record. Six gauging stations, located above each major 
confluence, already exist in Los Alamos Canyon. However, NMED provides no evidence or 
explanation why these, or any, additional gauging stations are required in this area. Finally, one 
gauging station (E030) is currently located in Los Alamos Canyon upstream of DP Canyon, and 
would likely satisfy the requirement for a new station at that location. 

32. Draft Order, Section IV.B.l.e.v, ~ 1 (p. 46): The requirement in this section, to 
conduct additional groundwater characterization activities in Los Alamos Canyon, is inconsistent 
with ongoing work proposed under the NMED-approved "Task/Site Work Plan for Los Alamos 
and Pueblo Canyons" (LA-UR-95-2053). The scope of work currently underway has been 
discussed with the NMED, with the understanding that there is agreement in scope. The 
Laboratory's approach is to conduct additional groundwater characterization activities, beyond 
the current scope, such as determination of extent of alluvial aquifers and recharge areas for Los 
Alamos Canyon, following a complete assessment of existing data, and following the decisions 
and recommendations to be presented in the Los Alamos/Pueblo Canyon Surface Aggregate 
Report ("LAPSAR"). Data assessment for the LAPSAR is underway and involves significant 
participation of the NMED. The completion date of this report is estimated to be the end of 
FY2003. 

33. Draft Order, Section IV.B.2.b.ii, ~ 1 (p. 50): This section addresses the 
installation of alluvial monitoring wells in Mortandad Cariyon. First, the Laboratory agrees that 
an alluvial monitoring well should be installed directly upstream from the Mortandad-Effluent 
Canyon confluence. Alluvial groundwater monitoring well MC0-0.6 is located approximately 
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2,600 feet up-canyon from the Mortandad-Effluent Canyon confluence, and is dry. Thus, the 
prescribed well is needed to support monitoring alluvial groundwater and characterization of 
water quality, if groundwater is present. Second, although the need and location of proposed 
well MC0-6 is appropriate, this well has previously been proposed in the "Work Plan for 
Mortandad Canyon" (LA-UR-97-3291), and thus the Laboratory's approach is to install this well 
as proposed in this Work Plan. Finally, in regard to the piezometers prescribed listed in this 
paragraph, the Laboratory's approach is to further discuss and clarify with NMED questions 
regarding the determination of groundwater flow direction and gradient. There are numerous 
potential approaches for acquiring the requested information, and well-formulated objectives 
must be prepared to ensure optimal data cofiection. A number of options should be considered 
for how necessary data are collected, and decisions regarding the timing and location of 
groundwater-loss data, should be based on a phased approach that allows consideration of 
available data. 

34. Draft Order, Section IV.B.2.b.ii, 1 3 (p. 50): The requirement in paragraph three 
of this section, to install one alluvial well in Ten Site Canyon, and a nested piezometer" ... in 
the vicinity of the well, if groundwater is present in the newly installed well," is duplicative of a 
work in previously submitted to NMED. Monitoring well MC0-6 is already proposed in the 
"Work Plan for Mortandad Canyon" (LA-UR-97-3291). Thus, the Laboratory's approach would 
be to install this well as proposed in the Work Plan. 

35. Draft Order, Section IV.B.2.b.iv (p. 52): The requirements in this section, to 
install three new regional aquifer wells, and two new intermediate depth wells, is inconsistent 
with ongoing NMED-approved work. This work should be deferred until an integrated work 
plan, identifying the remaining Mortandad Canyon groundwater issues, is completed. Deep 
groundwater investigations, as set forth in the existing Mortandad Canyon Workplan, will be 
completed following completion of ongoing drilling activities at well R-14. The Laboratory's 
approach is to determine the need for any new wells based on this and other available data, 
including data from new wells installed as part of the Mortandad Canyon Workplan, and 
following the DQO's established subsequent to this work. The DQO process was developed by 
the Environmental Protection Agency as a planning tool to ensure that data collected is adequate 
to reso_lve decisions; see Environmental Protection Agency, 1994, "Guidance for the Data 
Quality Objectives Process," USEPA QNG04. 

36. Draft Order, Section IV.C (pp. 64-125): The requirements in this section are 
generally inconsistent with and disregard, work previously conducted by the Laboratory under 
approved work plans, and NMED and USEP A guidance. First, the program prescribed in this 
section, does not adhere to the data quality objectives (DQO) process required undt'r USEP A 
RCRA Guidance. The DQO process was developed by the Environmental Protection Agency as 
a planning tool to ensure that data collected is adequate to resolve decisions; see Environmental 
Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," USEP A QNG04. 
The requirements in this section also make no reference to NMED's position paper on 
Determination of Extent of Contamination (March 2, 2000). The collection and analysis of data, 
in conformance with relevant NMED and USEP A guidance, is essential to support decisions 
regarding further investigations. These requirements are also inconsistent with, and make no 
reference to work previously conducted under USEP A or NMED-approved work plans. In 
general, NMED's overly prescriptive approach to investigations in this Draft Order, disregards 

7/31/02 A6;.10 



NMED and USEP A guidance, and work previously conducted by the Laboratory under USEP A 
or NMED-approved work plans. 

37. Draft Order, Section IV.C.1 (pp. 64-80): The requirements in this section, 
regarding MDAs G, H, and L, are in conflict with existing RCRA permits. The Draft Order 
requirements in this section for MDAs G, H, and L, conflict with NMED's Notice of Deficiency 
(NOD) General Part A, April 1998, Revision 0.0, General Part B, October 1998, Revision 1.0 
RCRA Permit Applications, dated May 16; 2002. Attachment A, Paragraph 29, requires that 
MDAs G, H, and L, be addressed under the operating permit through the submittal of Closure 
and Post-Closure Care Plans for each MDA. This contradicts the Draft Order requirement thai
each MDA be investigated as a corrective action unit. 

38. Draft Order, Section IV.C.l.b (pp. 65-66): The requirements in this section, 
regarding "Historical Investigation" information for MDAs G and L, is duplicative of work 
previously submitted to NMED. The historical information for MDAs G, H, and L was 
previously submitted to NMED pursuant to the NMED-approved RFI Work Plan for OU 1148 
(LA-UR-92-855); the March 2000 RFI Report for MDAs G, H and L at Technical Area 54, (LA
UR-00-1140); and the TA-54 reference set. NMED requested that the Laboratory divide this 
report into three separate RFI reports, and update the vapor phase plume information for MDAs 
G and L. The RFI report for MDA H was submitted in April 2001. The Laboratory's current 
approach is to submit an updated RFI report for MDA L in late FY2002, and the report for MDA 
Gin the second quarter ofFY2003. 

39. Draft Order, Section IV.C.l.c.i (p. 66): The requirements in this section, 
regarding the submission of a "MDA G Investigation Work Plan," are inconsistent with, and/or 
duplicative of, work previously requested by NMED. In December 1993, USEPA approved the 
RFI Work Plan for OU 1148, including the investigation plan for MDA G. The RFI Work Plan 
was implemented in 1995 (LA-UR-92-855). The RFI Report for MDA G was submitted to 
NMED in March 2000 (See RFI Report for MDAs G, H and L at TA-54, LA-UR-00-1140). 
NMED subsequently requested the separate submission of RFI reports for each of the three 
MDAs. The Laboratory's current approach is to submit an updated RFI report for MDA Gin the 
second quarter of FY2003. This report will identify any potential data gaps, and a supplemental 
investigation work plan (sampling and analysis plan) will be submitted to address these gaps. 
The multi-agency MDA High Performing Team, which includes NMED as member, has agreed 
to this approach. 

40. Draft Order, Section IV.C.l.c.iii (pp. 67-68): The requirements in this section, 
regarding "MDA G Drilling Explorations" activities, are inconsistent with ongoing work under 
USEPA-approved work plans, and are contrary to USEPA RCRA Guidance. The borehole 
characterization program prescribed in this section for MDA G is not technically justified 
because it does not present scientific data quality objectives (DQO's) required l?Y RCRA 
guidance, nor does it take into account the results of the investigations already conducted by the 
Laboratory. The approach in this section is also inconsistent with NMED's position paper on 
Determination of Extent of Contamination (March 2, 2000). The Laboratory has conducted the 
investigation of MDA G using the DQO process included in the USEP A-approved RFI Work 
Plan for OU 1148. The DQO process was developed by the Environmental Protection Agency as 
a planning tool to ensure that data collected is adequate to resolve decisions; see Environmental 
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Protection Agency, 1994, "Guidance for the Data Quality Objectives Process," EPA QA/G04. 
The Laboratory submitted the RFI report for MDA G to NMED in March 2000. At the request 
of NMED, the Laboratory is updating this report, and plans to submit the revised report to 
NMED in the second quarter of FY2003. Any potential data gaps will be identified in this 
report, following the DQO process. The Laboratory's approach is to use the results of this report 
to plan additional work prior to finalization of the RFI for MDA G. The multi-agency MDA 
High Performing Team, which includes NMED as member, has agreed to this approach. 

41. Draft Order, Section IV.C.l.c.v (p. 69): The requirements in this section, 
regarding "MDA 6-eanyon Alluvial Sediment Sampling," are inconsistent with USEPA RCRA 
Guidance, and work previously conducted and submitted to NMED under a USEPA-approved 
plan. The RFI Report for Channel Sediment Pathways from MDAs G, H, J, and L, and TA-54, 
was completed in 1996 (LA-UR-96-110). The results of this work were included in the RFI 
Report for MDAs G, H, and L submitted to NMED in March 2000. The Laboratory's 
investigation followed the data quality objectives (DQO) process pursuant to RCRA guidance. 
The DQO process was developed by the Environmental Protection Agency as a planning tool to 
ensure that data collected is adequate to resolve decisions; see Environmental Protection Agency, 
1994, "Guidance forthe Data Quality Objectives Process," USEPA QA/G04. USEPA approved 
this work in the OU 1148 RFI Work Plan (LA-UR-92-0855). The requirements in this section 
are overly prescriptive and unsupported by any evidence, including the absence of any reference 
to the DQO process, or to how existing data in the 1996 and 2000 RFI reports was used to 
identify the need for this additional work. 

42. Draft Order, Section IV.C.l.c.xi (p. 71): The requirements in this section, 
regarding the submission of an "MDA G Investigation Report," are inconsistent with work· 
previously conducted under USEP A-approved work plans. The RFI Report for MDA G was 
submitted to NMED in March 2000. See RFI Report for MDAs G, Hand LatTA-54, LA-UR-
00-1140. Investigation activities completed to-date follow the Data Quality Objectives (DQOs) 
established for MDA G and described in the approved OU 1148 RFI Work Plan (LA-UR-92-
855). The DQO process was developed by the Environmental Protection Agency as a planning 
tool to ensure that data collected is adequate to resolve decisions; see Environmental Protection 
Agency, 1994, "Guidance for the Data Quality Objectives Process," EPA QA/G04. NMED 
subsequently requested that the Laboratory submit separate RFI reports for each of the three 
MDAs. See HWB-LANL-00-005, December 27, 2000. The Laboratory's approach is to submit 
an updated RFI report for MDA G in the second quarter of FY2003. This report will identify 
potential data gaps. A supplemental investigation work plan (sampling and analysis plan) will 
subsequently be submitted to address the data gaps identified. 

43. Draft Order, Section IV.C.l.d (pp. 71-72): The requirement in this section, to 
" ... complete the investigation at MDA H," and to" ... confirm that no additional areas at MDA 
H were used for disposal purposes other than the nine currently known disposal shafts," is 
inconsistent with work previously conducted under the USEPA-approved OU 1148 FRI Work 
Plan (LA-UR-92-0855). At the request of NMED, supplemental sampling was completed at 
MDA H in 2001. The MDA H RFI Report Addendum, documenting the supplemental sampling 
results, was submitted in draft to the MDA High Performing Team, in June 2002 (LA-UR-02-
3397). An Appendix to the MDA H CMS Report, submitted to NMED in September 2002, 
includes all disposal records for the site, and confirms the existence of only nine disposal shafts. 
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44. Draft Order, Section IV.C.l.d.ii (pp. 72-73): The requirement in this section, to 
conduct "MDA H Drilling Explorations," is inconsistent with work previously conducted under 
an NMED-approved plan and submitted to NMED. Drilling and sample collection was 
completed in December 2001, based on the NMED-approved "Plan for Supplemental Sampling 
for the RCRA Facility Investigation at Material Disposal Area H," (LA-UR-01-2516), and 
NMED correspondence regarding "Additional Fieldwork at MDA H, 54-004," and dated 
December 3, 2001 (HWB-LANL-01-001). The MDA H RFI Report Addendum, documenting 
the supplemental sampling results, was submitted in draft to the MDA High Performing Team, in 
June 2002 (LA-UR-02-3397). 

45. Draft Order, Section IV.C.l.d.iii (pp. 73-74): The requirement in this section, to 
conduct "MDA H Soil and Rock Sampling," is inconsistent with work previously conducted 
under an NMED-approved plan and submitted to NMED. Soil and rock sampling was 
completed in December 2001, based on the NMED-approved "Plan for Supplemental Sampling 
for the RCRA Facility Investigation at Material Disposal Area H," (LA-UR-01-2516), and 
NMED correspondence regarding "Additional Fieldwork at MDA H, 54-004," ·and dated 
December 3, 2001 (HWB-LANL-01-001). Results of the supplemental sampling were reported 
in the MDA H RFI Addendum submitted to NMED in June 2002. 

46. Draft Order, Section IV.C.l.d.iv (p. 74): The requirement in this section, to 
conduct "MDA H Sediment Sampling," is inconsistent with work previously conducted under an 
NMED-approved plan and submitted to NMED. Sediment sampling was completed in June 
2001, based on the NMED-approved "Plan for Supplemental Sampling for the RCRA Facility 
Investigation at Material Disposal Area H," (LA-UR-01-2516), and NMED correspondence 
regarding "Additional Fieldwork at MDA H, 54-004," dated December 3, 2001 (HWB-LANL-
01-001). The MDA H RFI Report Addendum, documenting the supplemental sampling results, 
was submitted in draft to the MDA High Performing Team, in June 2002 (LA-UR-02-3397). 

47. Draft Order, Section IV.C.1.d.v (p. 74): The requirement in this section, to" ... 
collect subsurface vapor samples at MDA H for field and laboratory analyses in accordance with 
Section IX.B of this Order," is inconsistent with an agreement with NMED for the Laboratory to 
propose a long-term subsurface vapor monitoring and sampling program as part of the MDA H 
CMS report. The Laboratory expects to submit this report to NMED in September 2002. The 
MDA High Performing Team, which includes NMED as member, has agreed to this approach. 

48. Draft Order, Section IV.C.l.d.vi (p. 74): The requirement in this section, to 
construct new groundwater monitoring wells at MDA H, is inconsistent with a prior agreement 
between the Laboratory and NMED. This agreement, contained in NMED correspondence dated 
December 21, 2001 and March 20, 2002, is in accordance with section 20.4.1.500 of the New 
Mexico Administrative Code (incorporating 40 CFR § 264.95(b)(2)). The Laboratory's 
approach is to accomplish groundwater monitoring requirements for MDAs G, H and L by 
monitoring TA-54 as a whole. Consistent with establishing a point of compliance by 
circumscribing an imaginary line around more than one unit, a groundwater monitoring system 
capable of detecting and measuring hazardous constituents at the TA-54 aggregate boundary will 
meet the intent of 40 CFR §§ 264.91-264.100. 
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49. Draft Order, Section IV.C.l.d.vii (p. 75): The requirement in this section, to 
submit an "MDA H Investigation Report," is inconsistent with work previously conducted under 
an NMED-approved plan and submitted to NMED. The MDA H RFI Addendum was submitted 
to NMED in June 2002. This report documented site investigation activities completed in 
accordance with the NMED-approved "Plan for Supplemental Sampling for the RCRA Facility 
Investigation at Material Disposal Area H," (LA-UR-01-2516), and NMED correspondence 
regarding "Additional Fieldwork at MDA H, 54-004," and dated December 3, 2001 (HWB-
LANL-0 1-001 ). . 

50. Draft Order, Section N.C.l.e.iii, 11 1-4 (p. 76): The requirements in paragraphs 
one through four of this section, regarding" ... subsurface explorations in the pit and shaft areas 
at MDA L," if conducted by the Laboratory, would result in the violation of the Laboratory's 
current_RCRA permits. The paved surface of MDA L is a permitted hazardous and radioactive 
waste · storage area. Thus, drilling through the sealed asphalt would compromise the 
Laboratory's Hazardous Waste Facility Permit. 

51. Draft Order, Section N.C.l.e.v (p. 77): The requirement in this section, to submit 
an "MDA L Canyon Alluvium and Sediment Sampling," is inconsistent with USEPA RCRA 
guidance, and work conducted under NMED-approved work plans. The RFI Report for Channel 
Sediment Pathways from MDAs G, H, J, and L, TA-54, was completed in 1996 (LA-UR-96-
110). The results of this work were included in the RFI Report for MDAs G, H, and L submitted 
to NMED in March 2000. The Laboratory's sediment investigation followed the Data Quality 
Objectives (DQO) process pursuant to RCRA guidance. The DQO process was developed by 
the Environmental Protection Agency as a planning tool to ensure that data collected is adequate 
to resolve decisions; See Environmental Protection Agency, 1994, "Guidance for the Data 
Quality Objectives Process," EPA QA/G04. USEPA approved this work in the OU 1148 RFI 
Work Plan (LA-UR-92-0855). The requirements in this section are overly prescriptive and 
unsupported by any evidence, including the absence of any reference to the DQO process, or to 
how existing data in the 1996 and 2000 RFI reports was used to identify the need for this 
additional work. 

52. Draft Order, Section N.C.2.d.i (pp. 88-89): The requirement in this section, to 
submit an "MDA B Investigation Work Plan," is inconsistent with work previously conducted 
under USEP A and NMED-approved work plans. The investigation work plan for MDA B was 
included in the USEPA-approved OU 1106 RFI Work Plan (LA-UR-91-962). The investigation 
work plan presented data from previous investigations conducted at MDA B in 1966, early 1972, 
1977, 1982, 1983, and 1990. The surface investigation of MDA B was implemented in 1994, 
and these results were reported in the "RFI Report for PRS 21-015 at TA-21," (LA-UR-96-
4444). A supplemental Sampling and Analysis Plan for the subsurface investigation ofMDA B 
was submitted to NMED in 1998, and was subsequently implemented in 1998 and 2001 after 
incorporation of NMED comments. and approval of the plan (LA-UR-98-2901). The 
Laboratory's approach is to present the investigation results in t!Ie MDA B RFI Report, 
scheduled to be submitted to NMED during the first quarter ofFY2003. 

53. Draft Order, Section N.C.2.d.ii (p. 89): The requirements in this section, to " ... 
conduct a survey of the disposal units at MDA B," is inconsistent with, and duplicative of, work 
that is currently being conducted. A geophysical survey ofMDA B was completed in 1998. The 
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results of this survey will be presented in the MDA B RFI report that is scheduled for submission 
to NMED during the first quarter of FY2003. 

54. Draft Order, Section IV.C.2.d.iii (pp. 89-90): The requirements in this section, to 
conduct "MDA B Drilling Explorations," is inconsistent with work previously conducted under 
an NMED-approved plan, and now in the process of submission to NMED. Drilling exploration 
work was completed in 1998 and 2001, in accordance with the NMED-approved 1998 MDA B 
Sampling and Analysis Plan (LA-UR-98-2901). The results will be presented in the MDA B RFI 
report that is scheduled for submittal to NMED during the first quarter ofFY2003. 

55. Draft Order, Section IV.C.2.d.iv (p. 90): The requirements in this section, to 
conduct "MDA B Soil and Rock Sampling," is inconsistent with work previously conducted 
under an NMED-approved plan, and now in the process of submission to NMED. Soil and rock 
sampling was completed in 1998 and 2001, in accordance with the NMED-approved 1998 MDA 
B Sampling and Analysis Plan (LA-UR-98-2901). The results will be presented in the MDA B 
RFI report that is scheduled for submittal to NMED during the first quarter ofFY2003. 

56. Draft Order, Section IV.C.2.d.vi (p. 91): The requirements in this section, to 
conduct "MDA B Vapor Monitoring," is inconsistent with work previously conducted under 
NMED-approved work plans, and now in the process of submission to NMED. Pore gas 
samples were collected during the implementation of the approved 1998 MDA B Sampling and 
Analysis Plan (LA-UR-98-2901). The results will be presented in the MDA B RFI report-that is 
scheduled for submittal to NMED during the first quarter ofFY2003. 

57. Draft Order, Section IV.C~2.e.iii (pp. 93-94): The requirements in this section, to 
conduct "MDA T Drilling Explorations," are inconsistent with USEPA RCRA guidance, and 
work previously conducted under USEP A-approved work plans. The Laboratory has based its 
investigations for MDA T on the Data Quality Objectives (DQO) process detailed in the 
approved OU 11 06 RFI Work Plan. The DQO process was developed by the Environmental 
Protection Agency as a planning tool to ensure that data collected is adequate to resolve 
decisions; see Environmental Protection Agency, 1994, "Guidance for the Data Quality 
Objectives Process," EPA QNG04. The USEPA-approved RFI Work Plan was implemented in 
1995, and results were reported in an RFI Report for MDA T in 1996, which also included a 
sampling and analysis plan to fill data gaps identified during the RFI (LA-UR-96-4508). The 
Laboratory's approach is to use the results of the RFI report to plan additional work. In contrast, 
the characterization program in this section does not present scientific DQO's as required by 
RCRA guidance, does not follow NMED's position paper on the Determination of Extent of 
Contamination (March 2, 2000), nor provide any reference the approved RFI Work Plan f0r OU 
1106 (LA-UR-91-962), which includes the investigation work plan for MDA T, and the results 
of the investigations already conducted by the Laboratory. 

58. Draft Order, Section IV.C.2.f.i (p. 96): The requirements in this section, to 
submit an "MDA U Investigation Work Plan," is inconsistent with work previously conducted 
under USEP A-approved work plans, and now in the process of submission to NMED. The 
Investigation Work Plan for MDA U was previously included in the NMED-approved OU 1106 
RFI Work Plan (LA-UR-91-962). This work plan included the results of prior investigations and 
remedial activities at MDA U, including sampling conducted in 1976, 1983- (subsurface) and 
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1984, and the implementation of stabilization activities in 1985 and 1987 (to prevent 
contaminant migration through removal of the drain lines, distribution boxes, and the partial 
contents of absorption beds). The RFI Work Plan was implemented in 1993, to determine if 
contamination was migrating from MDA U in surface soils. The results, prepared to address 
remaining data gaps, were reported in the supplemental Sampling and Analysis Plan for MDA U. 
The Sampling and Analysis Plan was submitted to NMED in 1998, and was subsequently 
implemented in 1998 and 2001, after incorporation of NMED comments and approval of the 
plan (LA-UR-98-3856). The 1998 investigation results will be presented in the MDA U RFI 
Report, scheduled for submittal to NMED in early FY2003. 

59. Draft Order, Section IV.C.2.f.ii (pp. 96-97): The requirement in this section, to 
conduct a survey of MDA U disposal units, is duplicative of work previously submitted to 
NMED. The dimensions of the absorption beds and influent lines, were presented in the 1998 
Sampling and Analysis Plan for MDA U based on as built engineering drawings (LA-UR-98-
3856).~ A waste inventory and the dimensions of each the pit and shaft, is sufficient to model fate 
and transport at th~s site. Information regarding base profile is not necessary to model fate and 
transport and should not be required. 

60. Draft Order, Section IV.C.2.f.iii (p. 97): The requirement in this section, to 
conduct "MDA U Drilling Explorations," is inconsistent with work previously conducted under 
an NMED-approved work plan, and now in the process of submission to NMED. Drilling 
exploration work for MDA U was completed in 1998 and 2001, in accordance with the NMED
approved 1998 MDA U Sampling and Analysis Plan (LA-UR-98-3856). The results will be 
presented in the MDA U RFI report scheduled to be submitted to NMED in early FY2003. 

61. Draft Order, Section IV.C.2.f.iv (pp. 97-98): The requirement in this section, to 
conduct "MDA U Soil and Rock Sampling," is inconsistent with work previously conducted 
under an NMED-approved work plan, and now in the process of submission to NMED. Soil and 
rock sampling was completed in 1998 and 2001, in accordance with the NMED-approved 1998 
MDA U Sampling and Analysis Plan (LA-UR-98-3856). The results will be presented in the 
MDA U RFI report scheduled to be submitted to NMED in early FY2003. 

~62. Draft Order, Section IV.C.2.f.vi (p. 98): The requirement in this section, to 
conduct "MDA U Vapor Monitoring," is inconsistent with work previously conducted under an 
NMED-approved work plan, and now in the process of submission to NMED. Pore gas samples 
were collected during the implementation of the NMED-approved 1998 MDA U Sampling and 
Analysis Plan (LA-UR-98-3856). The results will be presented in the MDA U RFI report 
scheduled to he submitted to NMED in early FY2003. 

63. Draft Order, Section IV .C.2.g.i (p. 1 00): The requirement in this section, to 
prepare an "MDA V Investigation Work Plan," is inconsistent with work previously conducted 
under an USEPA-approved work plan, and now in the process of submission to NMED. The 
investigation work plan for MDA V was previously included in the USEP A-approved OU 1106 
RFI Work Plan (LA-UR-91-962), and was implemented in 1992 and 1993. Investigation results 
were presented in the following documents: Phase Report 1C for OU 1106, TA-21: Facility 
Investigation: Outfalls Investigation (LA-UR-94-028); RFI Phase Report Addendum 1B and 1C, 
for OU 1106, (LA-UR-94-4360); and the RFI Report for PRS 21-018(a) (LA-UR-96-2735), 
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submitted to NMED in August 1996. A supplemental sampling and analysis plan, prepared to 
fill remaining data gaps, was also submitted to NMED in 1996 (LA-UR-96-0648). Finally, in 
October 1999, an Interim Measures (IM) Plan was submitted to NMED for the demonstration of 
non-traditional in situ vitrification (NTISV) regarding one of the absorption beds at MDA V. 
The 1M Plan was approved and subsequently implemented in 2000. The vitrified glass product is 
currently being sampled to verify the technology and integrity of vitrified product. Results will 
be reported in the IM completion report to be submitted to NMED in mid-FY2003. 

64. Draft Order, Section IV.C.2.g.ii (p. 100): The requirement in this section, to 
conduct a survey of MDA V disposal units, has been completed. Existing engineering drawings 
and drilling results have been used to determine the dimensions of the absorption beds at 
MDA V. A waste inventory and the dimensions of each the pit and shaft, is sufficient to model 
fate and transport at the site. Information regarding base profile is not necessary to model fate 
and transport and should not be required. 

65. Draft Order, Section IV.C.2.g.iii (p. 101): The requirements in this section, to 
conduct "MDA V Drilling Explorations," are inconsistent with NMED and USEPA RCRA 
guidance, and work previously conducted under USEPA-approved work plans. The Laboratory 
has based its investigations for MDA V on the Data Quality Objectives (DQO) process detailed 
in the approved RFI Work Plan for OU T1106. The DQO process was developed by the 
Environmental Protection Agency as a planning tool to ensure that data collected is adequate to 
resolve decisions; see Environmental Protection Agency, 1994, "Guidance for the Data Quality 
Objectives Process," EPA QA/G04. The investigation work plan for MDA V was included in 
the USEPA-approved OU 1106 RFI Work Plan (LA-UR-91-962) and was implemented in 1992 
and 1993. The investigation results were presented in the following documents: Phase Report 
1 C for OU 1106, T A-21: Facility Investigation: Outfalls Investigation (LA-UR-94-028); RFI 
Phase Report Addendum 1B and 1C, for OU 1106, (LA-UR-94-4360); and the RFI Report for 
PRS 21-018(a) (LA-UR-96-2735), submitted to NMED in August 1996. A supplemental 
sampling and analysis plan, to fill remaining data gaps, was also submitted to NMED in 1996 
(LA-UR-96-06481. The RFI report for MDA V will present all results and identify potential data 
gaps, as required by the DQO process. The Laboratory's approach is to use the RFI report 
results to plan additional work. In contrast, the characterization program in this section does not 
present the DQO's required by RCRA guidance, does not follow NMED's position paper on the 
Determination of Extent of Contamination (March 2, 2000), and does not reference the approved 
RFI Work Plan for OU 1106 (LA-UR-91-962), and the results of investigations previously 
conducted by the Laboratory. 

66. Draft Order, Section IV.C.3.b (pp. 104-1 05): The rtequirement in this section, that 
the Laboratory conduct an "historical investigation" regarding MDA C, is duplicative of prior 
work under USEPA-approved work plans. Nearly all of the historical information requested for 
MDA C was provided in the RFI Work Plan for Operable Unit 1147 (LA-UR-92-969). This 
report described previous site investigations carried out in 156-1961, 1976, 1977, 1980-1983, 
1985, and 1986. A detailed assessment of all the waste disposal logs and historical 
investigations of MDA C is currently underway. Information provided in the initial OU 1147 
Work Plan submission, will be updated and provided in the MDA C RFI report, scheduled for 
submission to NMED in early FY2003. 
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67. Draft Order, Section· IV.C.3.c.ii (p. 106): The requirement in this section, to 
conduct a survey of MDA C disposal units, has been completed. All information necessary to 
determine the location and dimensions of pits and shafts at MDA C has been collected. A 
composite drawing of the disposal pits for MDA C was produced using all available historical 
documentation, including drawings and notes. In addition, a detailed geophysical survey of 
MDA C was completed in September 2001. This integrated geophysical survey includes terrain 
conductivity (EM31 ), high-sensitivity metal detector (EM61 ), and digital ground-penetrating 
radar (GPR). The historical and geophysical information will be. integrated to ascertain MDA C 
pit and shaft locations and dimensions, and will be presented to NMED in the MDA C RFI 
report, scheduled for submission in FY2003. 

68. Draft Order, Section IV.C.3.c.iii (pp. 106-107): The requirements in this section, 
to conduct "MDA C Drilling Explorations," are inconsistent with USEPA, RCRA and NMED 
guidance, and current Laboratory work under a USEPA-approved work plan. The Laboratory 
has based investigations for MDA C on the data quality objectives (DQO) process detailed in the 
approved RFI Work Plan for OU1147. The DQO process was developed by the Environmental 
Protection Agency as a planning tool to ensure that data collected is adequate to resolve 
decisions; see Environmental Protection Agency, 1994, "Guidance for the Data Quality 
Objectives Process," EPA QA/G04. The Laboratory's approach is to submit the MDA C RFI 
report, based on the DQO process detailed in the approved OU 1147 RFI Work Plan, to NMED 
in FY2003. Under this approach, a supplemental sampling plan will be submitted if data gaps 
are identified in the RFI report. This report will based on NMED's position paper on 
Determination of Extent of Contamination (March 2, 2000). In contrast, the characterization 
program in this section does not present the DQO's required by RCRA guidance, does not follow 
NMED's position paper on the Determination of Extent of Contamination, and does not 
reference the approved RFI Work Plan for OU TA 1147, or the results of the investigations 
previously conducted by the Laboratory. 

69. Draft Order, Section IV.C.3.c.v (pp. 108-109): The requirement in this section, to 
conduct "MDA C Vapor Monitoring," is inconsistent with work previously conducted under a 
USEPA-approved work plan, and currently being reported to NMED. Vapor sampling, at two 
locations within MDA C, is currently being conducted as part of the MDA C RFI. This data is 
being submitted in ER quarterly reports to NMED. The Laboratory's approach is to evaluate 
vapor monitoring data for the MDA C RFI report, to address potential data gaps, and to 
determine the nature and extent of contamination at MDA C. The Laboratory's approach 
includes further evaluation of long-term vapor monitoring at MDA C, during the corrective 
measure study (CMS) process. 

70. Draft Order, Section IV.C.4.c.iii, ~~ 9 and 11 (p. I 15): The requirement in 
paragraphs nine and eleven of this section, to conduct monitoring in the "Bottle House" at Area 
12, is inconsistent with a USEPA-approved work plan, and unsupported by evidence in the 
administrative record. The approved RFI Work Plan for OU 1144 (LA-UR-92-900) prescribes 
that no subsurface samples be collected at Area 12 (no boreholes will be drilled), and that surface 
sampling only is required for completion of the RFI for Area 12. The RFI for Area 12 was 
implemented in 1995 and a VCA was implemented in 1997 and 1998 to remove low levels of 
radionuclide contamination found in surface soils at the site. The VCA completion report 
confirmed that the surface contamination at Area 12 originated from the unplanned release of 
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radioactivity from MDA AB during construction of shaft 2-M. Information regarding historic 
use also indicates no need for this sampling. MDA AB, directly west of the Bottle House, was 
used from 1959 to 1961 for underground hydronuclear safety test experiments. As described in 
the approved RFI Work Plan for OU 1144, the primary historic activities conducted at Area 12 
were confinement experiments in 1960 and 1961, that were related to the MDA AB hydronuclear 
safety program. These experiments consisted of high-explosive (HE) detonations in sealed metal 
"bottles" (up to 5-feet in diameter by 16-feet in length), placed in a 10-foot diameter by 30-foot 
deep shaft. The Bottle House surrounded tlie shaft, which is one of only two surface structures 
remaining in Area 12. Approximately 26 confinement experiments involving HE detonations 

-were carried out in the Area 12 shaft. Several experiments involved a few kilograms ofuranium-
238. Six experiments involved a few microcuries of irradiated uranium tracer (typically 3.5 
grams of uranium-238, and in one case, 10.6 grams of uranium-235). Up to seven tons of road 
salt were used as energy absorbent within the bottle for each of the major experiments. In each 
experiment, after the HE was detonated, the containment vessel was unsealed, and the salt was 
removed. During the Area 12. containment experiments, the area was monitored routinely for the 
release of radiation, and there were no documented releases of radiation. After the containment 
experiments were concluded in 1961, Area 12 structures were used to support operations at the 
Cable Pull Test Facility, which was constructed in the early 1960s just across the access road 
from the Bottle House. 

71. Draft Order, Section IV.C.5.b (pp. 120-122): The requirements in this section, 
regarding "Historical Investigation" information for SWMUs 10-002(a and b), 10-003(a-o), 10-
004(b), and 10-007, is duplicative of work previously submitted to NMED. Historical 
information for these SWMUs has been submitted in the 1990 SWMU Report and the OU 1079 
Work Plan. Subsequent activities have been reported in various RCRA Facilities Investigation, 
Interim Measure and Voluntary Corrective Action Reports. Finally, this information will be 
summarized again in the planned VCANCM under the current format. 

72. Draft Order, Section IV.C.5.b (pp. 120-122): The requirements in this section, to 
" review and confirm the construction details and historical uses of all existing and 
demolished former TA-10 buildings and other structures ... ," is impracticable, if not impossible, 
to conduct, and unreasonably burdensome without any corresponding benefit. TA-l 0 has been 
out of service since 1963 (nearly 40 years). In addition, numerous remedial and investigative 
campaigns have been conducted since that time. It is unreasonable to require the Laboratory to 
"review and confirm" details regarding for a site that has been out of service for so long, and has 
undergone such extensive work during that period. 

73. Draft Order, Section IV.C.5.c (p. 122): The requirement in this section, to 
conduct investigations in Technical Area 10 (TA-l 0) is inconsistent with current voluntary 
corrective action/measures for TA-10, and does not reflect a cost-effective approach to 
characterization and remediation. The current ER Project baseline schedule contains a Voluntary 
Corrective Action/Measure for TA-10. This activity proposes refining any outstanding extent 
issues not previously resolved, and to conduct appropriate remediation based on the review of 
existing and supplemental data. The Draft Order prescribes breaking this effort into many 
discrete activities, using redundant actions to accomplish the same goal. Further, the document 
preparation required will aggravate the already burdensome documentation requirements 
mandated by NMED. 
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74. Draft Order, Section V.B (p. 126): The requirement in this section, to submit 
" ... a list of all Aggregate Areas identifying each SWMU and AOC located within each 
Aggregate Area ... ," is ambiguous in its application. For example it is unclear whether this 
requirement is intended to include PRSs previously submitted for No Further Action (NF A) and 
approved, but not yet through the permit modification process. It is also unclear whether this 
section should include AOCs approved for NF A by the DOE or another regulatory agency. 

75. Draft Order, Section V.C (pp: 126-127): The requirement in this section, to notify 
NMED of" ... the contaminants released, the magnitude of the release, and the media affected 
by the release," for" ... any newly identified or susp~cted SWMU or AOC ... ,"is impracticable, 
if not impossible, to perform prior to the development of a plan designed to discover this very 
information. In addition, this requirement directly contradicts application of the phased, iterative 
RCRA process for developing this information. 

76. Draft Order, Section V.E (p. 127): The requirements in this section, regarding · 
"Site Investigations," are inconsistent with existing Work Elements within the ER Project 
baseline. The Draft Order prescribes the re-grouping of PRSs and activities that already exist in 
the ER Project baseline. Reworking the ER Project baseline to parallel the Draft Order would 
not result in work accomplished faster or result in additional efficiencies. 

77. Draft Order, Section VI.B.l (p. 130): The information included in this 
"Background" section regarding SWMU 3-0IO(A), fails to acknowledge prior agreements 
between the Laboratory and NMED, and fails to fully describe work previously completed at this 
site. Although groundwater has been contaminated at this site, contaminant levels are very low. 
For example, tritium levels are present well below drinking water standards, and the levels of 
volatile organics have been estimated to pose no risk to human health and the environment. See 
LANL 1996, ER ID 54084, LANL 1995, ER ID 46195.5. The extent of contamination has been 
determined, and evidence has been presented to NMED that the affected zone of groundwater is 
limited. See LANL 1996, ER ID 54084, LANL 1995, ER ID 46195.5. Agreements for 
additional work were reached in 1999 between LANL, DOE, and NMED, and included the 
development and sampling of borehole Bl/MWI, and surface water and sediment sampling in 
the channel. See LANL 1999, ER ID 65131. This work was completed in 1999/2000, and an 
addendum to the previous report was submitted to NMED. See LANL 2000, ER ID 68736. 
Notwithstanding, NMED made a request for supplemental information (RSI) and required 
furtherwork at the site. See NMED 2001, ER ID 71422. The Laboratory's response to the RSI 
(See LANL 2001, ER ID 71487), was accepted by NMED (See NMED 2002, ER ID 7264 7), and 
it was agreed that additional groundwater activities, using a phased approach, would be the next 
step. If additional wells are not needed, the results of the geophysical investigations will be 
submitted to NMED no later than December 31, 2002 See NMED 2002, ER ID 7264 7. The 
Draft Order fails to acknowledge the work completed at this site, and the agreements reached 
between the Laboratory and NMED discussed above. 

78. . Draft Order, Section VI.B.2 (pp. 130-131 ): The requirement in this section, 
regarding the continued investigation of SWMU 3-0IO(a), contradicts prior agreements between 
the Laboratory and NMED. In correspondence, dated April!, 2002 (HWB-LANL-01-005), 
NMED outlines an agreement to conduct additional groundwater characterization activities using 
a phased approach. The April 1 correspondence states that phase one of this work will involve 
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the use of geophysical instruments. This correspondence further contemplates that additional 
wells may not be needed. 

79. Draft Order, Section VI.C (pp. 131-132): The requirement in this section, 
regarding the continued investigation of SWMU 16-003(0), is inconsistent with a phased 
remediation approach to this site, in accordance with USEP A RCRA guidance. The Laboratory 
has performed the approved Phase I investigations at this site, and has determined that a 
VCAIVCM is probably necessary. Moderate levels of HE and metals were found on the surface 
and shallow subsurface. The Laboratory anticipates that the next document prepared for this site 
will be a VCAIVPM plan, which will also include a sampling plan to determine the nature and 
extent of contamination. Further, given that building T A-16-340 is scheduled for 
decontamination and decommissioning in FY2003, it would also make sense, from a logistics 
and resource efficiency point of view, to complete the cleanup and characterization of this site in 
concert with these decontamination and decommissioning activities. 

80. Draft Order, Section VI.D.2 (pp. 132-133): The requirement in this section, to 
submit an investigation work plan for SWMU 16-008(a), is inconsistent with work previously 
submitted to USEP A. The Laboratory has previously submitted an OU 1082 RFI Work Plan for 
PRS 16-008(a) (approved by USEPA), and the Laboratory's approach is to implement that plan 
to scope out a VCM activity for this site. Because this site will very likely require a VCM, the 
Laboratory anticipates that this will be next document submitted, and will address both cleanup 
and further characterization of the site. 

81. Draft Order, Section VI.E (p. 133): The statement in paragraph two of this 
section, that " ... MDA P cannot be clean closed," is inconsistent with prior commitments by 
NMED. In fact, the Laboratory is currently working at MDA P pursuant to an NMED-approved 
Closure Plan. Further, in correspondence dated May 30, 2002, NMED approved the Laboratory
proposed modifications for the MDA P Closure Plan (letter from James P. Bearzi to Dr. John 
Browne and Mr. Everett Trollinger). 

82. Draft Order, Section VI.E.2 (pp. 133-134): The requirement in this section, to 
submit an " ... investigation work plan for MDA P," is inconsistent with, and duplicative of, 
work plans previously submitted to NMED. The Laboratory has submitted an RFI Workplan for 
PRS 16-003(o), and has completed the USEPA-approved Phase I investigation. The data from 
that investigation has been provided to NMED, although no full report on the investigation has 
been prepared. The Laboratory's approach is to prepare a VCM Plan as the next document for 
this site. This document would include both a plan for soil removal, and further characterization, 
including intermediate depth drilling. 

83. Draft Order, Section VI.E.2 (pp. 133-134): The requirement in this section, to 
continue the investigation ofMDA P, including to" ... fully characterize the vertical and lateral 
extent of groundwater contamination, including ... through fracture flow at MDA-P," is 
inconsistent with work previously conducted, and now in the process of submission to NMED. 
This requirement apparently assumes the existence of groundwater contamination originating 
from MDA-P and/or the 387 Bum Pad. Geophysical characterization and fracture mapping ~d 
characterization have been accomplished as part of Phase II confirmatory sampling. ·During 
Phase II sampling, six boreholes were drilled across the site to obtain geophysical data, and to 
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sample for contamination at depth. Working with the Laboratory's Seismic Hazards program, an 
extensive fracture mapping and characterization report is being developed as part of the Final 
Report. Preliminary data indicates that there is no groundwater contamination attributable to 
MDA-P/387 Bum Pad. This data will be presented in the Final Report. 

84. Draft Order, Section VI.E.2 (pp. 133-134): The requirement in this section, to 
continue the investigation of MDA P, including the submission of an "investigation work plan" 
for NMED approval, is inconsistent with the existence of a prior NMED-approved closure plan. 
Clean Closure of MDA-P ha.S been on-going under a Closure Plan approved by NMED in 1997 
(ER ID 55425). Clean Clusure of the 387 Bum Pad is being conducted under a Closure Plan 
approved by NMED in 2000 (ER ID66866.1 ). 

85. Draft Order, Section VI.E.2 (p. 134): The requirement in this section, to prepare 
an "investigation report" for MDA P " ... in accordance with Section XI.C of this Order ... ," is 
inconsistent with USEPA RCRA guidance, and prior commitments by NMED. NMED requires 
an "investigation report" in the format prescribed in Section XI.C of the Compliance Order. 
However, this format is not consistent with the USEPA-prescribed format for a RCRA Closure 
Report. RCRA Closure Regulations are very prescriptive as to form and content of a Closure 
Report. (See 40 CFR 264.91-.100; 40 CFR 264.111-.120; and 40 CFR 264.310). The format 
NMED is requiring in Section XI.C does not meet the RCRA requirements. In addition, the 
scheduled specified in Section XII is not consistent with current direction from NMED. The 
schedule for delivery of the MDA-P/387 Bum Pad Final Report is being modified at the 
direction ofNMED personnel overseeing the MDA P Closure. However, the revised schedule is 
not consistent with the date specified in Section XII of the Compliance Order. Closure Plan 
Modification was submitted to NMED in December 2001, with a October 2002 delivery date for 
the Final Report, as is shown in Section XII. However, NMED rejected this modification, in part 
because NMED did not believe that the October deadline could be met. A revised Modification 
had been submitted with the delivery of the Final Report scheduled for January 31, 2003. 

86. Draft Order, Section VI.F.2 (p. 135): The requirement in this section, to submit a 
" Corrective Measure Study [CMS] Report addressing intermediate and regional 
groundwater," is inconsistent with a prior understanding with NMED. The Laboratory and 
NMED had discussed submitting a very brief addendum to the CMS Plan to outline the plans for 
intermediate depth boreholes. However, the detailed requirements in Section XI.B are not 
consistent with the Laboratory's understanding that this information was to be outlined in a very 
brief CMS addendum. The High Performing Team (HPT) has been striving to simplify reporting 
requirements in the CMS, and this requirement contradicts these efforts. The prescribed plan 
will result in increased costs of preparation with no additional protecticm to the environment. 

87. Draft Order, Section VI.H.2 (p. 138): The requirement in this section, regarding 
the continued investigation of SWMU 21-024(i), is inconsistent with work previously conducted 
pursuant to an NMED-approved Interim Action Plan (LA-UR-98-1896) and on-going 
coordination with NMED. Appropriate corrective measures have been implemented at SWMU 
21-024(i). The sludge was removed from the septic tank in February 2001. The septic tank, 
outlet line, and 15 feet of inlet line, were removed in August 2001. The remainder of the inlet 
line will be removed during decontamination and decommissioning of building TA-21-209. 
Confirmation samples were collected throughout the corrective measure implementation. 
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Analytical work received on June 1, 2002, is currently under review. The Laboratory's approach 
is to prepare a corrective measures report for submission to NMED, if the data indicates that no 
further removal action or other corrective measures are required for this site. However, if further 
corrective measures are necessary, a corrective measures plan will be produced and submitted to 
NMED. If additional work is required at the site, the August 31, 2003 document submittal date 
in Section XII is premature, because the production of a corrective measures report, following 
addition field work, and collection and analysis of confirmation samples, will require additional 
time. 

88. Draft Order, Section VI.I.2 (p. 139): The requirement in this ae.etion, regarding 
the continued investigation ofTA-35, is inconsistent with an outline previously developed by the 
multi-agency TA-35 High Performing Team (HPT), on which NMED actively participates. 
Section VI.I.2 requires the use of the Investigation Work Plan (in Section XI.B) to develop its 
Sampling and Analysis Plan (SAP) addendum. However, this requirement directly conflicts 
with, and negates, the recent successful efforts of the TA-35 HPT to develop a SAP for TA-35. 
The HPT was established in order to develop the model SAP outline for all aggregate SAPs, 
which include most of the remaining SAPs needed. The TA-35 HPT continually made 
improvements to the TA-35 Integrated SAP during frequent HPT meetings. Relevant 

·information is contained in meeting minutes, and High Performing Team TA-35 Integrated SAP 
Outlines (dated February 23, 2000, and June 28, 2001). 

89. Draft Order, Section VI.I.2 (p. 139): The requirement in this section, to submit an 
" ... Aggregate Area SAP for the entire TA-35 Aggregate Area ... ," is inconsistent with work 
previously submitted to NMED. The TA-35 Integrated Sampling and Analysis Plan (SAP) was 
developed in conjunction with NMED as part of a High Performing Team (HPT). The TA-35 
Integrated SAP was submitted to NMED in final form in March 2002. 

90. Draft Order, Section VI.K.2 (p. 141): The requirement in this section, to submit 
for approval," ... an investigation work plan for SWMUs 53-002(a and b)," is inconsistent with 
work previously submitted to NMED. As accurately noted in Draft Order Section VI.K.l, "[a] 
SAP for all three impoundments was approved by NMED on August 8, 2000," and thus this 
information should not require resubmission. 

91. Draft Order, Section VI.L (pp. 142-143): The requirement in this section, 
regarding the continued investigation of SWMUs 73-001(a-d), and 73-004(d), is inconsistent 
with ongoing work developed with the participation of NMED. This work is currently being 
conducted by the multi-agency High Performing Team (HPT), and exists in the ER Project's 
baseline with a schedule of deliverables that has been developed with NMED input. 

92. Draft Order, Section VI.M.2 (pp. 143-144): The requirement in this section, 
regarding the continued investigation of SWMU 73-002, is inconsistent with ongoing work. A 
Voluntary Corrective Action/Measure for this SWMU is currently included in the ER Project 
baseline. 

93. Draft Order, Section VILA (p. 145): The requirement in this section regarding the 
submission of a plan to NMED outlining" ... the general approach to erosion control and the 
facility wide erosion control and monitoring program to be implemented at each site," is 
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duplicative of work previously" submitted to NMED. The following documents have been 
previously provided to NMED, and provide guidance on erosion control methods and 
applications used at the Laboratory, including both pre-fire and post-fire information: (1) Storm 
Water/Surface Water, Best Management Practice Guidance Document Water Quality & 
Hydrology Group (WQH), August 1998; (2) Standard Operating Procedure 2.01, Surface Water 
Site Assessments Environmental Restoration Project, September 1999; (3) Cerro Grande Fire 
Aftermath: ER Project Activities to Reduce the Migration of Contamination from Potential 
Release Sites, LA-UR-00-3767, Steve Veenis, August, 2000 (Laboratory Supp. AR, at 41); and 
(4) Cerro Grande Fire One Year After: An Update on ER Activities to Reduce the Potential 
l.\1o't1ement of Contamination at Potential Release Sites, LA-UR-01-4122, Steve Veenis and 
Randy Johnson, October 2001. Laboratory Supp. AR, at 62. 

94. Draft Order, Section VII.A (p. 145): This section, requiring that "[a]ll sites shall 
be evaluated in accordance with the Facility's Environment Safety, and Health (ESH) Standard 
Operating Procedure (SOP) 2.01," is duplicative of current and ongoing work. A Surface Water 
Assessment Team (SWAT), was assembled in 1997 to address erosion concerns at the 
Laboratory, and in particular, concerns related to Solid Waste Management Units (SWMUs). 
The SWAT team includes members of the Laboratory, DOE, DOE/OB, NMED/HWB and 
NMED/SWQB. The SWAT team is tasked with implementing the Laboratory's Surface Water 
Site Assessments, and to recommend appropriate controls to mitigate the potential for erosion at 
SWMUs and AOCs. Surface Water Site Assessments are conducted at SWMUs to assess site 
erosion potential, using criteria including: proximity to watercourse, percent of slope, percent of 
vegetative cover, runoff, and run-on factors. Using a scale of zero to 100, each site is prioritized 
for SWAT evaluations. To-date, over 1,400 sites have had Surface Water Site Evaluations, and 
340 sites have scored greater than 40 on the assessment. In these cases, subsequent review has 
led to the implementation of erosion controls at 220 sites. This effort represents a completion 
rate of approximately 90 percent. 

95. Draft Order, Section VII.C.2.b (pp. 147-148): This section, requiring screening 
for ecological risk to be conducted with the Laboratory Ecological Screening Levels (ESLs), 
" ... ifthe Laboratory's ESL's have received written approval from the Department," will result 
in inconsistent and/or delayed action under the Draft Order, if the required NMED approval is 
not immediately forthcoming. It is critical that the ER Project receive NMED approval of the 
Laboratory ESLs prior to finalization of the Order. A delay in NMED approval will result in 
meeting schedule and project implementation delays, and inconsistent decision making. This is 
particularly true ifNMED requires ESL values at variance with those used by the Laboratory for 
the past three years. The Laboratory provided its ecological screening methodology to NMED in 
1999. In addition, the Laboratory has also provided NMED annual or semi-annual updates to 
this document. However, to our knowledge, NMED has not yet reviewed and/or approved this 
document or any of the updates previously submitted. 

96. Draft Order, Section VII.D.4 (p. 149): The requirement in this section, regarding 
specific remedy evaluation "threshold criteria," is inconsistent with 'Module VIII of the 
Laboratory's RCRA permit, and contradicts prior agreements between the Laboratory and 
NMED. The evaluation criteria are not consistent with the criteria included in HSWA Module 
VIII of the Laboratory's Hazardous Waste Facility Permit, and the criteria for the MDA H CMS 
Report, as part of the MDA High Performing Team (HPT), and agreed to by NMED. The MDA 
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H CMS Report is scheduled to be submitted to NMED in September 2002, and will recommend 
a corrective measure for MDA H that meets the target corrective action objectives listed below, 
and passes the technology screening process provided in the approved MDA H CMS Plan (LA
UR-O 1-1629), in accordance with the Laboratory's HSW A Module VIII. Each corrective 
measure alternative will be evaluated against the following site-specific corrective action 
objectives: (A) Protection of human health. For RCRA hazardous wastes, the selected 
corrective measure will provide reasonable assurance that, ( 1) the excess incremental cancer risk, 
estimated using EPA's reasonable maximurri exposure (RME) approach, does not exceed a range 
of 1 Oe-6 to 1 Oe-4 for the design life of the selected corrective measure; and (2) the non-cancer 
hazard does not exceed a hazard index of 1. For radiunuclides, the selected corrective measure 
will provide reasonable assurance that the total calculated RME dose does not exceed 15 
mrernlyear for the design life of the measure. (B) Protection of the environment. The selected 
corrective measure alternative will provide reasonable assurance of protection of the 
environment, as determined by ecological assessment guidance available at the time of the 
selection of the alternative. (C) Attainment of action levels .. The selected corrective measure 
alternative will provide reasonable assurance that migration of contaminants during·the design 
life of the measure will not result in contaminant concentrations above action levels at the points 
of compliance. (D) Provide source control to reduce or eliminate releases that may pose a threat. 
The selected corrective measure alternative will be designed to provide reasonable assurance that 
future releases will be minimized, and that the impact of any potential release is within the 
risk/dose levels specified above. (E) Waste management compliance. The corrective measure 
alternative will comply with standards for management of wastes generated by the CMS. In 
addition, the Laboratory will also conduct screening of corrective measure technologies. This 
screening will be qualitative, and designed to eliminate those alternatives that are infeasible to 
implement, that rely on technologies unlikely to perform, satisfactorily or reliably, or that do not 
achieve the target corrective measure objectives within a reasonable period of time. This 
screening process is defined, and required, in existing HSW A Module VIII, and will eliminate 
those technologies that have severe limitations for a given set of waste, and site-specific 
conditions. The screening process will examine the following: (1) Site Characteristics. Site 
data will be reviewed to identify conditions that may limit or promote the use of certain 
technologies; and these technologies will be eliminated from further consideration; (2) Waste 
Characteristics. Waste characteristics may limit the effectiveness or feasibility of technologies, 
for example, waste characteristics may particularly affect the feasibility of in situ methods, direct 
treatment methods, and land disposal (on/off site); and (3) Technology Limitations. The level of 
technological development, the performance record, and the construction, operation, and 
maintenance problems will be identified for each technology considered. Technologies that are 
unreliable, perform poorly, or are not fully demonstrated will be eliminated in the screening 
process. 

97. Draft Order, Section VIII.B.1 (p. 155): The statement by NMED in this section, 
that "[t]he target soil cleanup levels for selected substances are listed in the Departments 
Technical Background Document for Development of Soil Screening Levels," is inconsistent 
with NMED's own guidance, because soil screening levels are not established "cleanup levels." 
NMED's Technical Background Document for Development of Soil Screening Levels (ER ID 
68554.1 ), which NMED cites as the basis for "cleanup levels," states that" ... the SSLs do not in 
themselves represent cleanup standards, and the SSLs alone do not trigger the need for a 
response action or define 'unacceptable' levels of contamination in soil." (Scope of Soil 
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Screening Guidance. page 2, 1.2.) It further states that "[w]hile concentrations above the 
NMED 's SSLs presented in this document do not automatically designate the site as 
'contaminated' or trigger the need for a response action, detected concentrations in site soils 
exceeding screening levels suggest that further evaluation is appropriate." (!d., page 1, 1.) 

98. Draft Order, Section IX.B (p. 195): The requirements in this section, regarding 
"Investigation W'ork Plans," are inconsistent with the consensus reached by the T A-35 High 
Performing Team (HPT), which includes the participation of NMED, to develop a sampling and 
analysis plan (SAP) for TA-35. The Investigation Work Plan is currently stipulated as the 
required outline for the preparation of an SAP, when required. Further, the HTP was also tasked 
with the development of a "model" SAP to be used for all aggregate SAPs, which comprise the 
majority of SAPs that remain to be completed. 

99. Draft Order, Section XI.A (p. 195): The requirement in this "Reporting 
Requirements" section, that "[t]he described [reporting] formats include, site-specific 

. investigation work plans, investigation reports, periodic monitoring reports, risk analysis reports, 
and corrective measures evaluations," is not clear as to whether multiple sites may be addressed 
in a single· reporting document (e.g., work plan or report). This section of the Draft Order 
implies that each PRS (or "site") may be required to have a stand-alone document set, as 
opposed to the multiple PRS documents the Laboratory currently prepares. A one-to-one 
document-to-PRS relationship would significantly, and unreasonably, increase the cost of 
corrective action, and delay the review and approval process. 

100. Draft Order, Section XI.C.8 (p. 203): The requirement in this section, to include 
in each Investigation Report, a section on "Regulatory Criteria," is inconsistent and/or 
duplicative with other provisions of the Draft Order, will lead to confusing reports, and is 
unreasonably burdensome without any corresponding benefit. An investigation report,. as the 
name implies, is intended to present the results of the "investigation," and not to potential further 
action outside this scope. By presenting cleanup levels in this section, it is implied that 
remediation is necessary, when none in fact may be required. In addition, risk-based screening 
levels are appropriately referenced in the Risk Assessment report. Cleanup standards are 
similarly not relevant to the "investigation" phase, and thus should not be included in an 
investigation report. This data is appropriately and reasonably addressed in other relevant and 
applicable remediation plans or reports. Finally, this requirement is duplicative of information 
also required under Section XI.F.8, regarding Corrective Measures Evaluation. 

101. Draft Order, Section XI.C.lO (p. 206): The requirement in this section, that 
"[p]otential receptors} including groundwater, shall be identified and discussed," is not correct. 
Groundwater is not a potential receptor, it is a medium and a contaminant transport mode. 

102. Draft Order, Section XI.C.1 0 (p. 206): The Draft Order is inconsistent in its use 
of the terms "Risk Analysis" and "Risk Assessment" in Section XI.E. 

103. Draft Order, Section XI.F.5 (p. 219): The requirement in this section, to 
summarize historical site uses by the U.S. Government " ... and any other entity since 1940, 
including the locations of current and former site structures and features," is unreasonably 
burdensome without a corresponding and commensurate benefit. Because of multiple transfers 
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of ownership, variable use, and uncontrolled and undocumented installation and removal of 
features, the preparation of figures with totally accurate and complete features is impracticable, if 
not impossible. There are potential release sites on property DOE transferred decades ago, such 
as the townsite. For non-DOE-owned property, the land use post-transfer to private ownership 
may not be complete, and thus this information would riot be readily obtainable. Finally, most of 
this information is not reasonably relevant to the investigation and/or remediation of Laboratory 
sites. 

104. Draft Order, Table XII-2 (p. 233): Compliance Schedule XII-2 indicates two 
deliverables for SWMUs ID-003(a-o} and 10-007 (Bayo Canyon Site). A VCANCM is 
currently scheduled for the entirety of TA-l 0, and it is not cost efficient to conduct this limited 
work, as prescribed in the Draft Order. The VCANCM work has already been planned and is 
scheduled in the ER Project's baseline. 

105. Draft Order, Table XII-2 (p. 236): Compliance Schedule XII-2 indicates that the 
deliverable date for the Phase I, Investigation Work Plan for SWMUs 73-00l(a-d) and 73-004(d) 
(Airport Landfill) Mesa Top, is September 30, 2002. However, this work is currently scheduled 
in the ER Project baseline for submission on November 27, 2002. 

106. Draft Order, Table XII-2 (p. 236): Compliance Schedule XII-2 indicates an 
Investigation Work Plan for the TA-57 Aggregate Area (Fenton Hill) is required. Although a 
TA-57 Aggregate plan is not currently in the ER Project baseline, the Laboratory has planned a 
comprehensive VCANCM for the entirety of TA-57. The date for this work is not consistent 
with the Schedule XII-2 Table. 

107. Draft Order, Table XII-2 (pp. 236-237): Compliance Schedule XII-2 indicates 
that the SWMU 73-002 "deliverable" is an "Investigation Work Plan," however, this work is 
currently identified in the ER Project baseline as a VCANCM. The current version of the ER 
Project baseline has a VCANCM scheduled for consolidated unit 73-002-99, which includes 
SWMU 73-002, and four other PRSs. 

108. Draft Order, Table XII-3 (p. 249): Compliance Schedule XII-3 indicates that the 
SWMU 73-002 "deliverable" is an "Investigation Work Plan," however, this work is currently 
identified in the ER Project baseline as a VCA/VCM. The current version of the ER Project 
baseline has a VCANCM scheduled for consolidated unit 73-002-99, which includes SWMU 
73-002, and four other PRSs. 
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ATTACHMENT 7 



Attachment 7 

Specific Provisions Of The Draft Order Are Arbitrary And Capricious, 
Because They Are Factually Inaccurate. 

1. Draft Order, Section II.A.3, ~ 3 (p. 2): Regarding the second sentence, the 
reference to "Bureau of Land Management as being part of the lands surrounding the Laboratory 
facility" should be deleted, because BLM lands do not border Laboratory lands. 

2. Draft Order, Section II.A.3, ~ 3 (p. 2): Regarding the third sentence, which states 
that the Rio Grande and tribal lands border the Laboratory facility "downgradient to the east," is 
incomplete, as Los Alamos County lands also border the Laboratory to the east. 

3. Draft Order, Section II.A.3, ~ 4 (p. 2): The first sentence states that there are 
nineteen major surface drainages and canyons dissecting the Pajarito Plateau. By contrast, the 
Table of Contents of the Draft Order listed only fifteen canyons within the boundaries of the 
Laboratory. One of these two provisions is in error, and should be corrected. 

4. Draft Order, Section II.A.4.8.b (p. 3): The date stated in this subsection 1s 
incorrect. Some operations at TA-21 began in 1944, and not in 1945 as stated. 

5. Draft Order, Section II.A.5, ~ 14.d (p. 5): Although Po-210 may have been 
released from MDA U as asserted in the third sentence, the half-life of this isotope is less than 
one year (138 days) (See CRC Handbook of Chemistry and Physics, 3rd Electronic Edition 
©2000), and operations ceased at this site in the 1970s. It is therefore impossible that Po-21 0 
remains as a current potential site contaminant of significance. 

6. Draft Order, Section II.A.5, ~ 16.a (p. 6): The assertion in the third sentence that 
"high concentrations of VOCs" have been released into the vadose zone from MDA C is 
inaccurate and contradicted by the available data. Trichloroethene (TCE) and trichloroethane 
(TCA), the two most commonly detected organic constituents in pore gas samples from beneath 
MDA C, are measured at concentrations consistently less than 15 ppmv (parts per million 
volume). Few organic compounds were detected in tuff samples from boreholes beneath MDA 
C, and the majority of these detections are accounted for by acetone and bis (2-ethylhexyl) 
phthalate, two common analytical laboratory contaminants. The vast majority of organic 
analytical results for MDA C, in all media, are non-detects. This data was submitted to NMED 
in July 2001 (LANL 2000, 70289.1), and will be presented in the upcoming MDA C RFI Report. 

7. Draft Order, Section II.A.5, ~ 17.b (p. 6): This paragraph states that the 
Laboratory disposed of waste at MDA H from "1960 to 1989 in nine shafts." This statement is 
incorrect. According to the waste inventory, (LANL 2001, 70158 and IT Corporation 1992, 
23247), MDA H received waste from May 3, 1960 through August 29, 1986, after which time 
the facility was no longer used. 

8. Draft Order, Section II.A.6, ~ 22 (p. 7): The conclusion in paragraph 22 is 
incorrect. First, no Maximum Contaminant Levels (MCLs) for HE have been set by USEPA; 
USEP A has established health advisory levels, not MCLs for HE. The concentrations of metals 
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that are above MCLs have been demonstrated to be attributable to well construction materials or 
to sampling artifacts and procedures (such as turbidity). This was the conclusion stated in the 
Laboratory well R-25 data reports, Well Completion Report (LANL 2002, LA-13909-MS); 
correspondence on sampling specific wells; and the Annual Environmental Surveillance Report 
LANL v2001, LA-13861-ENV). Second, HE compounds have only been detected in 
groundwater beneath TA-16, not beneath the entire Laboratory facility as suggested in the Draft 
Order, and have not been detected in excess of USEP A health advisory levels. Finally, the HE 
compounds detected in one well, R-25, appears to have been associated with the construction of 
that well, and has since dissipated, indicating that HE was not in the regional aquifer. 

9. Draft Order, Section II.A.6, ~ 23 (p. 7): The conclusion in paragraph 23 is 
inaccurate and incomplete. In over 30 years of data collection, the Laboratory has detected only 
one total cyanide concentration in excess of the NMWQCC groundwater standard. This 
concentration was identified in a 1995 sample obtained from the BIA wellpoint number one, 
located near Totavi in Lower Los Alamos Canyon. 

10. Draft Order, Section II.A.6, ~ 24 (p. 7): The conclusion in paragraph 24 is 
incorrect and incomplete. First, USEP A has not yet established a drinking water equivalent for 
perchlorate. Although USEP A has drafted a proposed perchlorate drinking water equivalent of . 
one ppb, it has not yet been finalized. Second, the detection of perchlorate· in two of the 
Laboratory wells (Otowi-1 and R-5) is questionable due to the controversy regarding the 
appropriate detection limit for perchlorate. If the Minimal Detection Level for the Ion 
Chromatography method for perchlorate analysis is recognized as four ppb, then there are only 
two detections (5 ppb in 2000; and 5.85 in 2001) of perchlorate at Otowi-1, and no detections at 
any ofthe other 11 water supply wells in Los Alamos County. 

11. Draft Order, Section II.A.8, ~ 31 (p. 8): The date stated in Paragraph 31 
(August 15, 1980) for the Laboratory's submission to US EPA of the "Notification of Hazardous 
Waste Activity" is incorrect; the correct date is August 13, 1980. 

12. Draft Order, Section II.A.8, ~ 32 (p. 8): In Paragraph 32, the Draft Order states 
that the Part A application submitted on November 19, 1980 did not include mixed waste. This 
statement is incomplete. The Part A discussed mixed waste but expressly deferred potential 
reporting of specific mixed waste streams until a decision resolving Resource Conservation and 
Recovery Act ("RCRA") jurisdiction was made. Also, the Laboratory submitted revised Part A 
applications on several dates: October 1983, April 1984, July 1984, October 1984, October 
1985, November 1985, February 1986, August 1987, October 1987, July 1989, July 1988, 
October 1988, August 1989, January 1991, October 1994, June 1995, July 1995, September 
1995, April 1996, September 1996, December 1996, May 1997, October 1997, April 1998, 
November 1999, July 2000, in addition to the April 2, 1985 date mentioned in Paragraph 32. 

13. Draft Order, Section II.A.8, ~~ 32-34 (p. 8): The regulatory chronology set forth 
in Section II.A.8 is incomplete. First, the chronology should add after Paragraph 32 a reference 
that DOE/the Laboratory submitted a groundwater monitoring waiver demonstration for 
Technical Area ("TA") 54 on November 1, 1984. NMED should thus add this document to the 
administrative record. Second, the chronology should include a statement at the end of 
Paragraph 34 that NMED issued a Compliance Order to Respondent on May 7, 1985 requiring 

7/31/02 A7-2 



that additional specific information be developed to supplement the ground-water monitoring 
waiver demonstration for TA-54. Laboratory Supp. AR, at 3. 

14. Draft Order, Section II.A.8, ~ 37 (pp. 8-9): The statement made in the first 
sentence of Paragraph 3 7 is incorrect. March 1, 1987 is the date that the Laboratory/DOE 
submitted the response to the May 7, 1985 NMED Compliance Order for supplemental 
information supporting the T A-54 groundwater monitoring waiver demonstration, not the date 
that the Laboratory submitted it's request for waiver from the groundwater monitoring 
requirements forT A-54. 

15. Draft Order, Section II.A.8, ~ 38 (p. 9): The statement in Paragraph 38 is 
inaccurate. The sentence states that the Laboratory submitted a groundwater monitoring waiver 
request for "surface impoundments and the MDA P waste pile at TA-16." The waiver request 
was directed at a single-surface impoundment and the MDA P landfill. Only one impoundment 
existed and MDA P, and it was a landfill- not a waste pile. 

16. Draft Order, Section II.A.8, ~ 40 (p. 9): The statement in the last sentence of 
Paragraph 45 is incomplete. It should be revised to read "The permit did not address the 
groundwater monitoring waiver demonstration submitted; however, it did prescribe monitoring 
of springs and groundwater at locations established in the Laboratory's Environmental 
Surveillance program and data reporting in that program's annual report." 

17. Draft Order, Section II.A.8, ~~ 40 and 41 (p. 9): The relevant regulatory 
chronology mentioned in Paragraphs 40 and 41 is inaccurate in a material respect. Following 
Paragraph 41, a new paragraph should be added to provide as follows: "On July 25, 1990, the 
State of New Mexico received from USEP A authorization to expand its hazardous waste 
program under the Hazardous Waste Act in lieu of the federal program [55 Fed.Reg. 28397 
(July 11, 1990)). 

18. Draft Order, Section II.A.8, ~ 41 (p. 9): The statement in Paragraph 41 is 
incomplete. The status of the TA-53 surface impoundment was changed from active units to 
corrective action units in 1997. The approval letter for the change in status is dated July 21, 
1997. A section should be included at the end of the paragraph as follows: "Information was 
submitted to demonstrate a groundwater monitoring waiver at theTA-53 surface impoundments; 
these three impoundments were subsequently determined to be subject to evaluation under the 
Hazardous and Solid Waste Amendments ("HSW A") module of the RCRA permit only, and not 
to management as active units. Compliance with Subpart F groundwater monitoring provisions 
was no longer required." 

19. Draft Order, Section II.A.8, ~ 42 (p. 9): The first sentence in Paragraph 42 is 
erroneous. The USEP A issued the HSW A module in 1990, not 1994. It became effective on 
May 23, 1990. 

20. Draft Order, Section II.A.8, ~ 42 (p. 9): The statement in the last sentence of 
Paragraph 42 is incomplete. The last sentence asserts that "the EPA portion of the permit also 
required investigation and reporting of radionuclides." However, the Laboratory/DOE appealed 
that provision of the permit on the basis that NMED lacked authority over radionuclides, and in a 
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settlement of the appeal, the Laboratory agreed to monitor and report information regarding 
radionuclides, but only pursuant to the health and safety responsibilities under the AEA, and not 
pursuant to RCRA. 

21. Draft Order, Section II.A.8, ~ 44 (p. 9): The statement in Paragraph 44 regarding 
"surface impoundments and the MDA P waste pile at TA-16" is erroneous for the same reason as 
stated above in Comment No. 15 relating to Paragraph 38 of Section IIA.8. 

22. Draft Order, Section II.A.8, ~ 47 (p. 10): The relevant regulatory chronology 
-pr~sented in, Paragraph 47 is incomplete in a material respect. After Paragraph 47, the following 
information should be added: "On January 2, 1996, the State of New Mexico received from 
USEP A final authorization to implement its corrective action program under the Hazardous 
Waste Act." 

23. Draft Order, Section II.A.8, '11 49 (p. 10): The relevant regulatory chronology 
presented in Paragraph 49 is incomplete in a material respect. Paragraph 49 should be modified 
to include the following sentence: "The Hydrogeologic Workplan was approved by NMED on 
March 25, 1998." 

24. Draft Order, Section II.A.8, '11 52 (p. 1 0): The statement made in Paragraph 52 
concerning the various submittals made by the Laboratory related to the permit renewal is 
incorrect. The statements in Paragraph 52 give the impression that there have been only three 
applications for permit renewal covering TAs 54, 3, 55, 14 and 16 when, in fact, there have been 
multiple individual permit renewal submittals which individually address each TA listed, per 
guidance issued to the Laboratory by NMED. Paragraph 52 incorrectly identifies treatment only 
at TA 55, when in fact there is also container storage addressed in theTA 55 permit application. 
Additionally, the Laboratory is seeking a permit only for open burning at TA 16, not detonation. 
Paragraph 52 fails to note the General Part B submittals, which address facility-wide permit 
requirements (as opposed to TA-specific), or theTA 50, 36, or 39 permit renewal applications. 
In almost every case, NMED has issued RSis, NODs, and/or a request for a revised application. 
Thus, the administrative record for the permit renewal effort at the Laboratory is far more 
extensive than Paragraph 52 portrays. There are also factual inaccuracies (in this case, omissions 
which lead the reader to an inaccurate view of the whole picture). This section does not include 
the majority of the Laboratory ER Project submittals to USEP A Region 6 and the Department 
and related submittals from USEP A Region 6 and the Department to the Laboratory, which are 
all part of the administrative record. Examples of these exclusions include, but are not limited 
to, the following: 

• 

• 

• 

7/31/02 

USEPA Region 6's issuance of the HSWA Module VIII ofthe Laboratory's 
Hazardous Waste Facility Permit on May 23, 1990. The HSWA Module specifies 
conditions and requirements for performing RCRA corrective action for a specific 
group of sites (SWMUs) listed in the Module. 

USEPA revised the Laboratory HSWA Module on May 19, 1994 . 

Operable Unit (OU) RFI Work Plans describe the detailed operating history and 
proposed characterization activities for the sites listed in the Laboratory's HSWA 
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Module and for numerous AOCs not listed in the Module. These work plans were 
ultimately approved by USEPA Region 6 following the resolution ofUSEPA 
comments provided to the Laboratory in the form of Notices of Deficiency 
(NODs) and Requests for Supplemental Information (RSis), and subsequent to the 
Laboratory's responses to the NODs and RSis. (Other documents such as letters, 
Records of Communication, HPT meeting minutes, etc., modifying the original 
scope of work for SWMU investigations). The characterization work completed 
to date was implemented in accordance with these approved work plans. 

• The Installation Work Plan. 

• Voluntary Corrective Measure and/or Voluntary Corrective Action (VCMNCA) 
plans and completion reports, Interim Measure and/or Interim Action (IMIIA) 
plans and completion reports, corresponding USEP A and NMED NODs and RSis 
issued to the Laboratory, subsequent Laboratory responses to the NODs and RSis, 
and USEP A and NMED approvals of these documents. Remediation and interim 
measures/actions completed to date were implemented in accordance with 
approved plans. 

• NMED's request for all available analytical data for 108 SWMUs in March 2001 
and the Laboratory's subsequent response later that Spring, which included both 
data previously provided to NMED in specific regulatory submittals and data 
undergoing review and evaluation prior to inclusion in a forthcoming regulatory 
submittal. 

25. Draft Order, Section II.B.IO (p. 12): This statement regarding NMED's authority 
over radionuclide contaminants is incorrect. The evaluation of radioactive materials is included 
in the RCRA HSW A module only to the extent allowed under the permit modification. See 
withdrawal of appeal, September 7, 1990. 

26. Draft Order, Section III.B (p. 14): The definition of "groundwater" in Section 
III.B contradicts the definition of "groundwater" in New Mexico's Hazardous Waste Act. The 
definition in the Draft Order should be chmged to reflect the definition found in the HW A 
"water in a subsurface zone of saturation" (20.4.1 00 NMAC and 40 CFR 260.1 0). 

27. Draft Order, Section III.B, "Definitions" (p. 14 ): The definition of "groundwater" 
is not clear. Specifically, the meaning of "liquid" subsurface water is unclear. It is further 
unclear whether this definition is intended to establish a definition not encompassed by the New 
Mexico statutes cited in the Draft Order. 

28. Draft Order, Section III.B "Definitions" (p. 15): Although a definition is 
provided in this section for '"Solid Waste Management Unit' or 'SWMU,"' there is no definition 
provided for "solid waste," and thus the meaning of this term is unclear. 

29. Draft Order, Section III.B.V "Definitions" (p. 15): The inclusion of "one time 
and accidental events" within the definition of"'Solid Waste Management Unit' or 'SWMU,"' is 
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incorrect insofar as USEP A guidance does not include such events within the definition of a 
SWMU for regulation under RCRA corrective action authority. 

30. Draft Order, Section III.N, "Relationship to Work Completed" (p. 20): This 
statement clearly allows credit for work that has been "satisfactorily completed" and "fulfills the 
substantive requirements of the Order" in order to avoid duplication; however, there is little 
acknowledgement in the Draft Order of specific work efforts or deliverables that have been 
completed and approved by NMED, or ate in progress under NMED-approved work plans, 
permit conditions, etc. This places an unreasonable burden on the Laboratory to create an 
extensive accounting system for work completed and approved to date, in order to demonstrate 
that many requirements of the Draft Order are indeed duplicative. 

31. Draft Order, Section IV.A.1, "Background" (p. 21): The second sentence ofthe 
third paragraph is inaccurate. It incorrect! y states: "[ u ]nder the HWP, the Respondents are 
installing additional groundwater monitoring wells, which will become part of the ground
monitoring network. "There has been no agreement or regulatory requirement that these wells 
become part of a "groundwater-monitoring network." The purpose of the HWP is to compile 
information sufficient to either design and implement a detection monitoring program that meets 
applicable requirements and/or to demonstrate that monitoring requirements can be waived 
(Hydrogeologic Workplan, pp. 5-1, approved by NMED on March 25, 1998). Further, as 
described in the Hydrogeologic Workplan (pp. 5-2) "[i]f it is determined, as a result of the 
characterization effort, that enhanced groundwater monitoring is necessary, an inter-disciplinary 
Laboratory group will develop a proposed amendment to the Groundwater Monitoring Plan .... " 
The core purpose of the Hydrogeologic Workplan is to gain sufficient knowledge of the 
hydrogeologic setting to design an effective monitoring network, if it is necessary and 
appropriate. Under the Hydrogeologic Workplan, the Laboratory retains the right to determine 
which of the hydrogeologic characterization wells will be included in the groundwater 
monitoring network based on the characterization results. 

32. Draft Order, Section IV.A.l, ~ 2 (p. 21): The statement in paragraph two ofthis 
section, that the groundwater monitoring network " ... is not designed to collect consistently 
valid and useful data concerning contaminants in groundwater," is not supported by NMED with 
evidence in the administrative record. 

'-33. Draft Order, Section IV.A.1, ~ 2 (p. 21): The statement in paragraph two ofthis 
section, that the " ... [groundwater] monitoring network has been determined by the Department 
to be inadequate for the purpose of groundwater characterization and monitoring, as required 
under 40 C.F.R. Part 264, Subpart F," is incomplete. Other than the prescriptive requirements 
that might apply to the active units at TA-54 (specifically Part 264.91-100), no specific 

. requirements exist for SWMUs subject to section 264.101. 

34. Draft Order, Section IV.A.2, ~ 1 (p. 21): The requirement to submit a "[f]acility-
wide topographic map," is unclear, as the specific contour interval and scales are not specified. 

35. Draft Order, Section IV.A.5 (p. 30): The phrase "sediment investigation" in the 
last sentence of paragraph one, appears to be in error. This phrase should be replaced by 
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"surface water investigation" because all subsequent references are to surface water investigation 
rather than to sediment investigation. 

36. Draft Order, Section IV.B.l.d.vii, ~ 3 (p. 43): The requirement to monitor 
groundwater monitoring well TW-lA should be deleted because TW-lA is no longer operable, 
and therefore cannot be sampled. Furthermore, monitoring well POI -4 is located close to TW
lA, tapping the same groundwater zone; samples obtained from POI-4 are representative of 
those that could be obtained from TW-lA ifit were operable. 

37. Draft Order, ~oction IV.B.2.b.iii, ~ 2 (p. 52): Paragraph two of this section should 
be deleted. The two wells referenced (R-27 and R-28) are located in Water Canyon, far to the 
south of Mortandad Canyon, the subject of this section, and thus have no nexus to the 
investigations in the Mortandad Canyon. 

38. Draft Order, Section N.B.2.b.v, ~ 3 (p. 52): The requirement to monitor well R-
22 in paragraph three of this section, is factually inaccurate. Well R-22 is located on Mesita del 
Buey east ofTA-54, and not in Mortandad Canyon (LANL 2002, LA-13893-MS). The canyons 
on either side of Mesita del Buey are Pajarito Canyon and Cafiada del Buey. Therefore, R-22 
should not be included in the Draft Order section on Mortandad Canyon. 

39. Draft Order, Section IV.B.5.a, "Background" (p. 58): The fifth sentence of the 
first paragraph states that "PCBs have been detected in sediment samples obtained from the 
wetland area." Although PCBs have been detected in sediment samples, this unqualified 
statement is incomplete. In a document titled "Summary Status of Environmental Restoration 
Project Investigations In Upper Sandia Canyon" (LANL 2000, 64349.2) it is reported that only 
two of 72 samples collected in Sediments in Upper Sandia Canyon have detected values above 
the USEPA's most conservative cleanup level of 1 mg/kg. One of the results (11 mg/kg) was 
from a sediment package that was removed as part of the Voluntary Corrective Action for 
SWMU 03-056(c)(LANL 2001, 71259.3) Laboratory Supp. AR, at 59. The only other sample 
with results above the 1 mg/kg level is a detection of 2 mglkg. 

40. Draft Order, Section N.B.5.a, "Background" (p. 58): The fifth sentence of the 
first paragraph also states that "mercury has been detected in baseline surface and water 
samples." This unqualified statement is incomplete, and implies that there is a prevalent problem 
related to the presence of mercury in this system. In a letter dated July 30, 1999 (LANL 1999, 
ER ID 64005.1 ), the Laboratory submitted results of water sample analyses for four quarters to 
NMED's DOE Oversight Bureau. Of the 38 analyses reported, only one result (0.29 ug/L or 
parts per billion) was an unqualified detection of mercury. This sample was non-filtered. A 
single detection out of 38 samples- in an unfiltered sample, is in no way indicative of a 
prevalent mercury problem in this system; in fact, its absence in all other samples indicates the 
opposite. 

41. Draft Order, Section IV.C.2.g, "MDA Investigation" (p. 100): The statement in 
the first sentence of this section is inaccurate. The NTISV "hot" test demonstration was 
performed in Apri12000, not "November 2000," as cited therein. 
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42. Draft Order, Section VI.B.1, "Background" (p. 130): The fifth sentence of the 
second paragraph is inaccurate and incomplete. It states that a "water sample was collected that 
contained concentrations of VOCs and tritium above SALs." Tritium has not been found in 
water samples at SWMU 03-010(a) above SAL (or more appropriately, the drinking water 
standard, which is 20,000 pCi/L). The maximum concentration found was 2,710 pCi/L in an 
unfiltered sample from the undeveloped well, collected in 1994 (LANL 2000, 68736. 7). The 
filtered sample collected at the request of NMED in 1999/2000 from the developed well was 
1, 780 pCi!L, which is well below the SAL. · 

43. Draft Order, Section VI.B.1, "Background" (p. 130): The last t..ru -sentences of 
the second paragraph state: "The Respondents also collected water samples from a seep that was 
identified in the tributary. Metals (lead, mercury, chromium) were detected in several of those 
water samples." These statements are inaccurate. Site characterization activities performed in 
1999 and 2000 in accordance with the "Response to Response to the Notice ofDeficiency for the 
Resource Conservation and Recovery Act Facility Investigation Report for SWMU 3-010(a)," 
dafi:d December 21, 1999, required by NMED, demonstrated that the "seep" is not a seep, but 
rather surface water present in the channel after precipitation events (LANL 2000, ER ID 
68736). Although NMED has not yet approved this RFI Report, the fact that the seep issue has 
not been raised by NMED in subsequent communications with the Laboratory implies that this 
issue was satisfactorily addressed by the Laboratory. 

44. Draft Order, Section VI.B.1, "Background" (p. 130): The last two sentences of 
the second paragraph state: "The Respondents also collected water samples from a seep that was 
identified in the tributary. Metals (lead, mercury, chromium) were detected in several of those 
water samples." These statements are inaccurate. First, chromium was not detected in that water 
sample. Chromium was not analyzed in the surface water samples because NMED had 
previously agreed that chromium was not a contaminant of concern (LANL 1995, 55638.1). 
Therefore, as agreed by NMED, the suite used for analysis of surface water was a limited suite 
for metals (LANL 1999, 65131). Second, the determined lead and mercury levels were well 
within water quality standards. Results of samples collected in 1999/2000 in accordance with 
the "NMED Response to Response to the Notice of Deficiency for the Resource Conservation 
and Recovery Act Facility Investigation Report for SWMU 3-010(a)," dated December 21, 1999, 
(ER ID No. 64614) for lead analysis (14.6 ug/L for the non filtered sample, and 10.2 ug/L for the 
filtered sample) and mercury analysis (0.21 ug/L for the non filtered, and 0.14 (J) ug/L for the 
filtered sample) from the surface water in the channel (from the alleged seep) yield 
concentrations of lead and mercury below New Mexico Water Quality Control Commission 
Ground Water Standards (50 ug/L and 2 ug/L respectively). 

45. Draft Order, Section VI.C.1, "Background" (p. 131 ): The third sentence of the 
first paragraph stating that: "[t]he building is still operating," in reference to "Building TA-16-
340," is incorrect because Building TA-16-340 and its associated sumps ceased operations in 
October 1999. 

46. Draft Order, Section VI.H.l, "Background" (p. 137): The second sentence of the 
fourth paragraph states that Respondents are proposing and "planning to remove the contents of 
the tank." This sentence is inaccurate because the septic tank was removed in 2001. The 
Laboratory identified a waste disposal path for the septic tank contents and removed and 
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disposed of the sludge at a permitted off-site TSDF in February 200 I. The Laboratory removed 
the septic tank, outlet line, and 15 feet of inlet line in August 2001. The Interim Action 
Completion Report documenting these activities is tentatively scheduled for completion in 
FY2003. 

47. Draft Order, Section VI.K.1, "Background" (p. 141): The fourth sentence ofthe 
third paragraph states that " ... samples in the impoundment sludge detected hot spots of 
radioactivity, PCBs above SALs, and SVOCs and metals concentration below SALs." That 
statement is incorrect. PCBs were not detected in any of the samples collected from the south 
imperw:.-dment sludge at SWMUs 53-002(a and b). This information was verbally conveyed to 
NMED at the February 16, 2000 monthly meeting, but has not yet been transmitted in a formal 
report to NMED. 

48. Draft Order, Section VI.M.1, "Background" (p. 143): The first sentence of the 
second paragraph states that "[ w ]aste characterization data has been collected from the ash pile; 
however, these results have not been provided to the Department." That statement is in error. 
The analytical results were included in the data set for SWMU 73-002 given to NMED on 
July 26, 2001 (LANL 2001, 70289.1). The submittal contained data files for 70 samples 
collected between 1996 and 1998. 

49. Draft Order, Section VII.D.2, ~ 12 (p. 149): Paragraph 12 requires that the 
Corrective Measures Evaluation Report provide "[a] detailed evaluation and rating of each ofthe 
remedy alternatives, applying the criteria set forth in Section VII.C.4." This requirement is in 
error. No "Section VII.C.4" can be found in the Draft Order. 

50. Draft Order, Section VIII.A.1.a, "Groundwater Perchlorate Screening Levels" (p. 
154): The first sentence states that "EPA has established a draft reference dose for perchlorate in 
drinking water." This sentence is incorrect. USEP A has not "established" a reference dose, but 
has simply proposed a provisional reference dose in a draft document entitled "Perchlorate 
Environmental Contamination: Toxicological Review and Risk Characterization based on 
Emerging Information" (EPA 2002, External Review Draft). Because this "reference dose" is a 
provisional standard, it is not an "established" reference dose available for adoption by NMED. 

51. Draft Order, Section VIII.B.l.b (p. 155): This section, stating that "[t]he soil 
cleanup level for perchlorate will be updated if USEP A revises the reference dose for perchlorate 
in the future," should be revised to incorporate USEP A action regarding same. The November 
200 I version of USEP A Region 6 Human Health Medium Specific Screening Levels, includes a 
soil screening value for perchlorate of 7.8 mg/kg for residential, and 130 mg/kg for outdoor 
industrial. This soil screening level should thus be adopted by NMED. 

52. Draft Order, Section VIII.C.l.a (p. 156): This section, stating that NMED has 
adopted the " ... [US]EPA provisional drinking water equivalent level as an interim groundwater 
cleanup level" for perchlorate, appears incorrect, because this section of the Draft Order applies 
to "surface water," and not to groundwater. 

53. Draft Order, Section XI.E.l 0 (p. 217): The requirement in this section, to include 
in each Investigation Report, "summary tables" that include information on detection limits and 
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"significant data quality exceptions," is unclear and ambiguous in application, because NMED 
fails to define the phrase "significant data quality exceptions." 
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Introduction 

The Environmental Restoration (ER) Project marked 
fiscal year 2001 with a host of significant accomplish
ments. This accomplishment summary is organized by 
focus area and each focus area had noteworthy accom
plishments for the year. 

More detail on several of the projects is available on 
the ER Project's external web page at 
http:/ I erproj ect.lanl. gov. 
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If you have any questions or comments about a spe
cific accomplishment or focus area, please contact the 
Communication and Outreach Team, at 505-665-6770 
or by e-mail at carmenr@lanl.gov. 
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Project Management 

Baseline Activities Accomplishments 

• Schedule Variance Performance Measure-received an "Outstanding Rating" 
from the Department of Energy (DOE) 

• Cost Variance Performance Measure-received an "Outstanding Rating" 
from the DOE 

• Project management cost as a percentage of total project cost Performance 
Measure-received an "Excellent Rating" from the DOE 

• Committed to 4 new no-further-action recommendations for 
fiscal year (FY) 2001-accomplished 5 

• Committed to drilling of 2 deep wells-accomplished 4 

• Reduction of the FY 01life cycle budget by $116,014,750 as a result of the 
Performance Improvement Plan and the Baseline Change Proposal process 



High-Performance Teams 
High-performance teams were formed to promote a coopera
tive partnership for communication, decision-making, and 
remediation goal accomplishment at complex sites. 

Who: Department of Energy, New Mexico Environment 
Department, Los Alamos National Laboratory Staff 

What: Focus on high-priority, critical-path work 

How: Expedite decision process 

• Participating up-front with regulators 

• Eliminating surprises 

• Reducing cycle of paperwork 

• Building trust 

ENVIR©NMENTAL 
REST@RATION 
- PROj E CT LA·UR-o1 -6778 

Page 7 of 51 

The list of high-performance teams follows: 

• Ecological Risk 

• Technical Area 35 Sampling and Analysis Plan 

• Airport Landfill 

• Material Disposal Areas 

• 260 Outfall Corrective Measures Study/ 
Corrective Measures Implementation 

• Permit Modifications 

Los Alamos 
National Laboratory 



Analysis and Assessment Focus Area 

Data Analysis and Assessment Team 
Project Description: The Data Analysis and Assessment Team of the 
Analysis and Assessment Focus Area is responsible for data management 
and data quality requirements for all Environmental Restoration (ER) 
Project data, including developing a new integrated technical database. 

Accomplishments Description: In fiscal year (FY) 2000, the ER 
Project Information Management Team began an extensive multi-year re
engineering of the entire ER Project data management system .. The Data 
Analysis and Assessment Team and the Information Management Focus 
Area are successfully directing an extensive team, including external 
database designers, to coordinate the development of complex, state-of
the-art data modules and software applications. 

Specifically, in FY 2001, the Data Analysis and Assessment Team com
pleted the following activities: 

• designed data requirements for development of a new Sample 
Management Office software application that generates field 
paperwork and analytical laboratory orders; 

• designed and developed a software application to retrieve data 
from the standard query language (SQL) ER database (ERDB) for 
data-set preparation and reporting; 

• streamlined the process of getting data validated, loaded into the 
ERDB, and smoothly extracted from the database; 

ER200H002 
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• facilitated cost savings by reducing the amount of manpower 
required to validate data by automating and expanding the basic 
validation process; 

• ensured complete and accurate field data and analytical results 
information for 75% of sampling data records within ERDB; 

• migrated 75% of analytical data from ORACLE platform into 
new SQL ERDB; 

• completed data-sharing agreement with the Laboratory Water 
Quality and Hydrology Group (ESH-18); and 

• designed a process to capture all well construction information in 
the field during well-drilling events and populated new ERDB 
tables with field information for existing R-well data. 

The data stewardship group of the Data Analysis and Assessment Team 
were instrumental in facilitating the massive requests for data in all its 
forms following the Cerro Grande fire. Specifically, in FY 2001, the Data 
Stewardship Team .completed data quality and data integrity checks and 
prepared data sets for 109 potential release sites for the New Mexico 
Environment Department (NMED). Massive data tables (500,000 data 
records in approximately 500 data files) were sent to NMED under tight 
deadlines. 



Risk Analysis and Review Team 
Project Description: The Risk Analysis and Review 
Team of the Analysis and Assessment Focus Area devel
ops screening and risk assessment methodologies for 
human health and ecological risk analyses and conducts 
the technical peer review program. The team is responsi
ble for developing-in cooperation with Northern New 
Mexico Pueblos-exposure pathways relevant to tradi
tional pueblo uses. 

Accomplishments Description: The Environmental Res
toration (ER) Project established a relationship with San 
Ildefonso Pueblo that included providing risk assessment 
training and working together to collect samples. The risk 
assessment training consisted of one half-day seminar on 
the general risk assessment approach and Native Ameri
can risk assessment. Future training seminars have been 
planned. The sample collection activities involved pueblo 
members and Laboratory Ecology Group (ESH-20) per
sonnel collecting samples from within the Technical 
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Area -7 4 land transfer parcel. Media sampled included 
plant material and soil from either culturally important 
biota or areas. This was the first time the ER Project has 
teamed with the pueblo to collect data and is the first step 
in a continuing effort to assist the pueblo in gathering 
information on traditional cultural resources. 

The Risk Assessment Team completed documentation of 
the derivation and use of radionuclide screening action 
levels, which are routinely used in the screening assess
ment process of individual and consolidated potential 
release sites. 

Through work with the Laboratory's Ecorisk Subcommit
tee, which is tiered to the Integrated Resource Manage
ment Plan, the document entitled, "Los Alamos National 
Laboratory Ecological Risk Management Approach for 
Contaminants" was completed. 

Los Alamos 
National Laboratory 



Analysis and Assessment Focus Area {continued) 

Strategic Decision Analysis Team 
Project Description: The Strategic Decision Analysis Team of the Anal
ysis and Assessment Focus Area conducts strategic decision analysis, 
decision logic development for complex sites, surface and subsurface 
fate and transport modeling, systems modeling, and strategic planning for 
long-term environmental stewardship. 

Accomplishments Description: In fiscal year (FY) 2001 , three signifi
cant tasks were accomplished that demonstrate how decisions and data 
can and should be linked in the context of risk-based decision-making. 
Two FY 2001 tasks addressed data needs for regional aquifer character
ization as needed to conduct groundwater pathway assessments in the 
corrective action process. A third task demonstrated how simulation 
models can be used to inform decisions about the need for and desired 
features of remedies for large-inventory material disposal areas (MDAs). 

First, the phase one of a "first-order groundwater pathway assessment" 
was completed. This assessment uses groundwater flow simulation mod
els to identify regions of the Laboratory that have fast (less than 100 
years), moderate (between 100 and 1000 years) and slow (greater than 
1 000 years) groundwater flow paths between the surface and the nearest 
regional-aquifer supply well, based on an assimilation of all available 
hydrogeologic information. 

Second, an airborne survey to remotely map certain hydrologically sig
nificant subsurface features of the Pajarito Plateau was nearly completed. 
A powerful airplane bearing coils of electric-current-carrying wires flew 
at low altitudes across the Plateau, recording the electromagnetic "reflec-
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tion" induced in subsurface strata to depths of nearly 1000 feet. Unfortu
nately, but understandably, the aircraft was grounded on September 11 
after completing only about 75% of the fly-lines needed for coverage of 
the entire Laboratory. Nonetheless, it is anticipated that, once analyzed, 
the data from this survey will supplement data obtained from boreholes 
and outcrop to identify the surface of the regional supply aquifer, to 
quantify the extent of perched water bodies beneath wet canyons, to ver
ify the absence of perched water beneath dry mesas, and to clarify the 
"subsurface surface" of the basalts. 

Third, a quantitative all-pathways baseline risk assessment was com
pleted for MDA H as the technical basis of the corrective measures study 
(CMS) for that site. Although the Resource Conservation and Recovery 
Act (RCRA) facility investigation for the site demonstrates that it poses 
no risk to workers or the public, the NMED requested a CMS to ensure 
long-term protection from long-lived radionuclides (primarily uranium) 
in the inventory. Using mathematical models to "animate" the conceptual 
model of the site, the time-dependent processes and events that may 
affect "future nature and extent" of contamination at the site were esti
mated. Results showed that, under present conditions, the site is expected 
to remain "risk free" through the 1000-year assessment period. It is 
hoped that the same analytical approach will be used for the larger-inven
tory MDAs, and to guide long-term environmental stewardship planning. 
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Canyons Investigations Focus Area 

Cleanup of Contaminated Sediments in the South Fork of Acid Canyon 
Project Description: This project consists of planning and 
implementing a cleanup operation involving contaminated 
sediments in the South Fork of Acid Canyon, within the 
Pueblo Canyon watershed. The South Fork of Acid Canyon 
received untreated wastewater from laboratories at former 
Technical Area (TA) -1 from 1944 until1951, and treated 
wastewater from a radioactive liquid waste treatment facility at 
former TA-45 from 1951 until1964. This area was transferred 
to Los Alamos County in 1967, and is open to the public and 
crossed by well-used trails. A dose assessment completed in 
fiscal year (FY) 00 indicated that no unacceptable levels of 
radionuclide contamination were present in the canyon. DOE 
directed the ER Project to prepare an "as low as reasonably 
achievable" (ALARA) analysis, which led to a decision to plan 
and implement sediment removal activities. 

Chemicals of Potential Concern: Samples collected from the 
South Fork of Acid Canyon indicated plutonium-239, -240; 
cesium-137; and strontium-90; among others. Sample data 
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also indicated various metals and organic compounds at levels 
above background. 

Accomplishments Description: During FY 2001, Environ
mental Restoration Project personnel 

• prepared an ALARA analysis for the South Fork of 
Acid Canyon, which evaluated the costs and benefits of 
different cleanup options; 

• prepared an Interim Action Plan for the removal of con
taminated sediment to reduce potential radiation doses 
to recreational users of the canyon; 

• collected 48 sediment samples for analysis at off-site 
laboratories to help guide cleanup operations and 
improve waste characterization; and 

• began sediment removal operations utilizing vacuum 
technology and excavated approximately 200 cubic 
yards of sediment by the end of FY 01. 
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Canyons Investigations Focus Area {continued) 

Canyons Investigations in Los Alamos and Pueblo Canyons 
Project Description: This project consists of characterizing and assess
ing potential risk from contaminants in sediments, surface water, and 
alluvial groundwater in Los Alamos Canyon and Pueblo Canyon. These 
canyons have received contaminants from multiple sources since estab
lishment of the Laboratory in 1943, most notably radioactive effluent 
from outfalls in Technical Area (TA) -1, TA-21, and TA-45 . There is doc
umented transport of contaminants off-site and to the Rio Grande, most 
likely since the earliest years of the Laboratory. Either Los Alamos 
County or San Ildefonso Pueblo owns much of the bottoms of these can
yons, and the remaining areas on DOE land are largely open to the pub
lic. There is therefore relatively high potential for exposure to any 
contaminants in the canyon bottoms, and a correspondingly high level of 
stakeholder interest. The focus of ongoing efforts is to fill data gaps con
cerning contaminants in sediments and water to allow more complete 
human health and ecological risk assessments, which will be presented in 
a Surface Aggregate Report for the Los Alamos and Pueblo watersheds. 

Chemicals of Potential Concern: The primary contaminants of con
cern for potential human-health risk include plutonium-239, -240 in 
Pueblo Canyon sediments; cesium-137 in Los Alamos Canyon sedi
ments; and strontium-90 in Los Alamos Canyon water. An extensive 
suite of other radionuclides, inorganic chemicals, and organic chemicals 
have also been identified as being present at levels above background in 
either sediments, surface water, or alluvial groundwater. 

Accomplishments Description: During fiscal year (FY) 2001, Envi
ronmental Restoration Project personnel 
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• conducted supplemental characterization of sediments in Acid 

Canyon, a primary tributary to Pueblo Canyon; 

• conducted supplemental sediment investigations in parts of Los 
Alamos and Pueblo canyons to fill in data gaps identified in prior 
investigations; 

• prepared a surface water sampling and analysis plan for Los Ala
mos and Pueblo canyons (which had been put on hold following 
the Cerro Grande fire); 

• conducted two quarters of sampling of surface water and alluvial 
groundwater at a series of stations in the Los Alamos and Pueblo 
Canyon watersheds; 

• installed 6 piezometers in Los Alamos Canyon and installed them 
with transducers to quantify gradients in the alluvial groundwater. 
These data also support and help refine the water balance study 
conducted for Los Alamos Canyon; 

• completed an updated alluvial groundwater completion report for 
all shallow well installations in Los Alamos, Pueblo, Mortandad, 
and Water Canyons; and 

• collected samples of sediment, surface water, and alluvial ground
water following the Cerro Grande Fire to document the effects of 
altered hydrologic conditions in the watershed on contaminant 
transport, including the geochemical nature of water and ash 
(muck) transported from burned areas in the Jemez Mountains 
onto Laboratory land. 
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Canyons Investigations Focus Area {continued) 

Assessment of Potential Sediment Contamination 
in the White Rock Land Transfer Parcel 

Project Description: This project consists of characteriz
ing and assessing potential sediment contamination in 
Caiiada del Buey within the proposed White Rock land 
transfer parcel (reach CDB-4). The proposed land transfer 
parcel is downstream ofPRSs in Technical Area (TA) -46, 
TA-51, TA-54, and former TA-4, and could potentially 
have received contaminants from these sources. 

Chemicals of Potential Concern: Prior analyses from 
upstream potential release sites (PRSs) indicated that vari
ous radionuclides, inorganic chemicals, and organic chem
icals may be contaminants of concern, although data were 
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insufficient to determine the presence or absence of con
taminants in the proposed White Rock land transfer parcel. 

Accomplishments Description: During fiscal year 2001 , 
ER Project personnel 

• completed a report on possible sediment contamina
tion in the proposed White Rock land transfer par
cel, which concluded that no analytes were present 
above background levels and that therefore there 
was no need for further assessment or remediation 
prior to land transfer. 



North Canyons Work Plans 
Project Description: This project consists of preparing a 
work plan for the characterization and assessment of 
potentially contaminated sediments and surface water in 
Bayo, Barrancas, Guaje, and Rendija canyons (the north 
canyons). The north canyons contain potential contamina
tion from a series of former Laboratory sites, most notably 
Technical Area (TA) -10 in Bayo Canyon. These canyons 
include extensive areas of public land and San Ildefonso 
Pueblo land, and also include Laboratory land that is pro
posed for transfer to San Ildefonso Pueblo or Los Alamos 
County. 
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Chemicals of Potential Concern: Prior analyses from 
PRSs indicated that contaminants of potential concern 
include strontium-90 in Bayo Canyon, and perhaps high 
explosives and some inorganic chemicals in several can
yons. Available data indicate that levels of contamination 
may be very low in all of these canyons. 

Accomplishments Description: During fiscal year 2001, 
Environmental Restoration Project personnel 

• completed a work plan for the characterization and 
assessment of potentially contaminated sediments 
and surface water in the north canyons, and submit
ted this plan to NMED. 

Los Alamos 
National Laboratory 



Canyons Investigations Focus Area {continued) 

Canyons Investigations in the Mortandad Watershed 
Project Description: This project consists of characterizing 
and assessing potential risk from contaminants in sediments, 
surface water, and alluvial groundwater in Mortandad Canyon 
and tributary canyons (Effluent Canyon, Ten Site Canyon). 
These canyons have received contaminants from multiple 
sources since establishment of the Laboratory in 1943, most 
notably radioactive effluent from outfalls in Technical Area 
(TA) -35 and TA-50. Effluent Canyon continues to receive 
treated effluent from the radioactive liquid waste treatment 
facility at TA-50. There is a relatively high inventory of radio
nuclide contaminants in Mortandad Canyon upstream of San 
Ildefonso Pueblo lands, and there is a correspondingly high 
level of stakeholder interest. The focus of ongoing efforts is to 
provide a thorough watershed-scale characterization of con
taminants that will allow defensible human health and ecologi
cal risk assessments, which will be presented in a Surface 
Aggregate Report for the Mortandad watershed. 

Chemicals of Potential Concern: The primary contaminant 
of concern for potential human-health risk in sediment in the 
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Mortandad Canyon watershed is cesium-13 7. An extensive 
suite of other radionuclides, inorganic chemicals, and organic 
chemicals have also been identified as being present at levels 
above background in either sediments, surface water, or allu
vial groundwater. 

Accomplishments Description: During fiscal year 2001, 
Environmental Restoration Project personnel 

• conducted Phase I characterization of sediments in three 
reaches in Mortandad and Ten Site Canyons, including 
initial geomorphic mapping, field radiological screen
ing, and the collection of 66 sediment samples for analy
sis at off-site laboratories; and 

• conducted Phase II characterization of sediments in four 
reaches in Mortandad and Effluent Canyons, including 
revision of geomorphic mapping, field radiological 
screening, and the collection of 220 sediment samples 
for analysis at off-site laboratories. 
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Groundwater Investigations Focus Area 

Groundwater Investigations Accomplishments 
Project Description: In March 1998, the New Mexico 
Environment Department approved the Laboratory's 
Hydrogeologic Workplan, which delineates a multi-year 
drilling and hydrogeologic analysis program designed to 
characterize the groundwater hydrogeology of the Pajarito 
Plateau. The Environmental Restoration Project's Ground
water Investigations Focus Area works cooperatively with 
the Laboratory's institutional Groundwater Integration 
Team and functions as the groundwater monitoring well 
installation group for intermediate-depth and regional 
aquifer investigations. For each well location, data quality 
objectives are established, the borehole is drilled and geo
physics performed, the well is installed and hydraulically 
tested, a well completion report is generated, the well is 
sampled for four quarters, and a geochemistry report is 
produced. Groundwater investigations follow an iterative 
approach in which information obtained from each bore
hole is evaluated in the context of the hydrogeological 
conceptual model. The results may lead to changes in the 
locations and numbers of future boreholes. 
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Accomplishments Description: Fiscal year (FY) 2001 
highlights for the Groundwater Investigation Focus Area 
include the following activities: 

• Completed the drilling and installation of five moni
toring wells, including R-5, R-7, R-22, MCOBT-4.4, 
and CdV-R-37-2. Another intermediate depth bore
hole, MCOBT-8.5, was drilled to its total depth and 
subsequently plugged and abandoned because of its 
inability to produce water at this location. 

• Initiated the drilling of two additional wells: R-8 and 
R-13. 

• Completed the construction and implementation of 
the DP-funded well drilling baseline. 

• Continued with the major effort of quarterly sam
pling of these wells. Wells with four quarters of 
sampling completed in FY 2001 include R-9, R-9i, 
R-12, R-15, and R-19. 
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Information Management Focus Area 

Information Management Accomplishments 

Project Description: The Information Management Focus Area's goal is to 

bring all the various project databases, software and hardware functions, and 
data management activities under the same management. The focus area is 
developing an integrated system for the capture, storage, and retrieval of the 
Environmental Restoration (ER) Project's scientific, engineering, and business 
information that accommodates users. 

The focus area contains five teams: Sample Management Office (SMO); Geo
graphic Information Systems; Computer Support; Information Management 
Development; and Data Management Support. 

Accomplishments Description: The Information Management Focus Area, in 

cooperation with the Data Analysis and Assessment Team, and other ER per
sonnel, are successfully directing an Information Management Team, including 
external database designers, to direct and coordinate the integration of the vari
ous project databases and software and hardware functions. In fiscal year (FY) 
2001 , the Information Management Team focused on the application that tracks 

data from field collection groups, to analytical laboratories, and eventually to 
the ER Project database. Specifically, the Information Management Team 

• "froze" the design of the new database so it could be populated with 
real data; 

• developed, tested, and placed a new potential release site (PRS) appli
cation on-line; 

• designed and created two SMO applications currently undergoing 
review and testing; and 

• formed a Transition Team to facilitate communication between ER 
Project focus areas and the Information Management Team. 
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In other work in FY 2001 , Information Management Focus Area personnel 

• facilitated and signed, in concert with the ER Project management, a 
data-sharing agreement with the Laboratory's Water Quality and 
Hydrology Group (ESH-18) to allow data transfers between the two 
organizations; 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

decreased the SMO recharge rate for the third year in row; 

handled more than 18,000 containers at the SMO (up from 10,121 con
tainers handled in FY 2000); 

secured a new prime analytical contract with four analytical laborato
ries to handle the majority ofER sample analyses; 

developed and introduced a new electronic data deliverable (EDD) to 
the laboratories; 

contributed data and maps for emergency data requests from the New 
Mexico Environment Department; 

purchased several new servers, and upgraded/replaced wiring to support 
the computer infrastructure; 

handled more than 950 computer service requests, up from 850 in FY 
2000; 

produced 11,000 new maps and more than 33,000 map copies at the 
Cartographic Laboratory since their origination in 1992; 

drew, edited, and entered consolidated PRS boundaries into the spatial 

database; and 

created a new spatial-data dictionary that will allow users at the Pueblo 

Complex to better connect and retrieve data from the Facility for Infor

mation Management, Analysis, and Display. 
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Material Disposal Area Focus Area 

RCRA Facility Investigation/Corrective Measures Study for MDA Hat TA-54 
Project Description: Technical Area (TA)-54 is located in the east-cen
tral portion of the Laboratory on Mesita del Buey, between Pajarito Can
yon to the south and Canada del Buey to the north. The site is divided 
into four material disposal areas (MDAs): MDA G, MDA H, MDA J, and 
MDAL. 

MDA His a 70-ft by 200-ft (0.3 acre) fenced area that consists of nine 
inactive vertical disposal shafts arranged in a line approximately 15ft 
inside its southern fence. Each shaft is cylindrical, with a diameter of 6 ft 
and a depth of 60 ft. The shafts are filled with solid-form waste to a depth 
of 6 ft below the ground surface. 

From May 1960 until August 1986, MDA H functioned as the Labora
tory's primary disposal area for classified solid-form waste. Between 
periods of waste disposal, each shaft was covered with a steel plate that 
was padlocked as a security precaution to prevent unauthorized access to 
classified materials. Much of the classified waste was nonhazardous; 
however, various hazardous chemicals, radionuclide-contaminated mate
rials, and materials contaminated by high explosives were also disposed 
of at MDA H. These include scraps and shapes contaminated with 
depleted uranium, drummed radioactive waste, fuel elements, a classified 
unit contaminated with tritium, plutonium-contaminated shapes, and 
decontamination and decommissioning scrap. 

MDA Hand its associated solid waste management units are subject to 
postclosure corrective action under the Resource Conservation and 
Recovery Act (RCRA) and were evaluated in a RCRA facility investiga
tion (RFI) and corrective measures study (CMS). 
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The objectives of the RFI include 

• 
• 

• 

determining if releases have occurred from subsurface units; 

characterizing the nature and extent of any contaminant releases 
to the environment; 

evaluating the potential human health and ecological risks posed 
by known releases and exposures; and 

• recommending, if necessary, additional investigations or studies 
at MDA H to reduce uncertainties associated with potential 
human and ecological impacts. 

The purposes of the CMS include 

• evaluating alternative corrective measures as a means to correct 
any feature( s ), event( s) or process( es) that may, in time, degrade 
the site's ability to control contaminant releases, exposures, and 
associated negative human-health or environmental impacts, and 

• recommending a preferred corrective measure that is optimized in 
terms of the corrective action objectives and evaluation criteria 
specified in Module VII of the Laboratory's Hazardous Waste 
Facility Permit. 

Accomplishments Description: The RFI report was submitted to the 
New Mexico Environment Department (NMED) in April2001. Upon 
review of the RFI, NMED requested a CMS plan and report be com
pleted to evaluate risk from potential future releases from the subsurface 
units. A CMS plan was submitted to NMED in March 2001. A draft CMS 
report was completed in September 2001. The CMS report will be peer
reviewed in the first quarter of fiscal year (FY) 2002 and submitted to 
NMED in the second quarter ofFY 2002. 
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Material Disposal Area Focus Area {continued) 

RCRA Facility Investigation for DP Tank Farm 
Project Description: DP Tank Farm, Solid Waste Management Unit 
(SWMU) 21-029, is a 3.5 acre site located at the western edge of Techni
cal Area (TA)-21. DP Tank Farm is the former location of 2 fill stations 
and 15 tanks that contained petroleum hydrocarbon products. The site 
was operational from January 1946 to February 1985 and was the pri
mary fueling station supporting Laboratory operations. Structures at DP 
Tank Farm site included fuel tanks, fill ports, valve boxes, the East and 
West Fill Stations, and site access roads, all bounded by an earthen berm 
on the north side of the site along the rim ofDP Canyon. The site was 
decommissioned in 1988, resulting in removal of all major structures at 
the site. 

DP Tank Farm is currently inactive and owned by the US Department of 
Energy (DOE). The site is a part ofTA-21, which is subject to Public 
Law 105-109; the public law directs DOE to transfer lands that are not 
critical to the mission of the Laboratory to either Los Alamos County or 
the Department of the Interior in trust for San Ildefonso Pueblo by 
November 26, 2007. DP Mesa is slated for transfer to Los Alamos 
County. The county has advised DOE that the intended use for this prop
erty is commercial. 

SWMU 21-029 is subject to postclosure corrective action under the 
Resource Conservation and Recovery Act (RCRA) and was evaluated in 
a RCRA facility investigation (RFI). The objectives of the RFI include 

• identifying the nature and extent of subsurface petroleum hydro
carbon contamination associated with the site; 

• identifying the source or sources of petroleum hydrocarbons asso
ciated with the two localized hydrocarbon seep areas in DP 
Canyon; 
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• identifying the migration pathway or pathways by which petro
leum-related products have moved from the source(s) to the areas 
of the two hydrocarbon seeps in DP Canyon, and determining if 
these pathways are still active; 

• performing screening assessments ofNew Mexico Environment 
Department (NMED) underground storage tank (UST)-related 
chemicals for potential present-day risks posed to human and 
ecological receptors located on the mesa top; and 

• determining if there is a need for remedial action based on risk 
evaluation. 

Accomplishments Description: The RFI report was submitted to 
NMED on September 28, 2001. As a result of the screening assessments 
in the RFI, SWMU 21-029 was recommended for no further action 
because concentrations ofUST-related chemicals are less than NMED 
risk levels and SALs. Upon review of the RFI report, NMED issued a 
request for supplemental information to clarify language in the report. 
NMED has verbally indicated that they concur with the recommendation 
for no further action. It is anticipated that this site will proceed to land 
transfer in the fiscal year 2002/2003 time frame. 
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Material Disposal Area Focus Area {continued) 

Source Removal-Septic Tanks at Technical Areas 21, 51, and 54 
Project Description: During fiscal year (FY) 2001, six inac
tive septic tanks at Technical Areas (TAs)-21, -51, and -54 
were characterized and removed as part of voluntary corrective 
actions (VCAs)/interim action (IA): 

• Potential Release Sites (PRSs) 21-024(f) and 21-024(i) 
at TA-21; 

• PRS 51-001 at TA-51; and 

• PRSs 54-007 (c, d, and e) at TA-54. 

The objectives of the VCAs/IA were to 

• characterize, remove, and dispose of the waste remain
ing in the septic tanks; 

• remediate (by excavation), as necessary, the inactive 
septic systems following Laboratory Environmental 
Restoration Project best management practices; 

• collect confirmatory subsurface soil samples at each 
septic system; 

• determine the nature and extent of soil contamination 
using the sampling data; and 

• assess the potential human health and ecological risks 
from each septic system. 
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Accomplishments Description: The contents of each septic 
tank, and the septic tanks, were removed and disposed of in 
accordance with all applicable US Environmental Protection 
Agency, New Mexico Environment Department (NMED), US 
Department of Energy (DOE), and Laboratory requirements. 
VCA completion reports were completed for the septic tanks at 
TA-51 and TA-54 and submitted to the appropriate administra
tive authority (NMED for Hazardous and Solid Waste Amend
ment [HSWA] PRSs, and DOE for non-HSWA PRSs) with a 
recommendation for no further action. NMED has verbally 
stated that they concur with the recommendation for no further 
action for the two HSWA PRSs, based on a review of the VCA 
completion report. Confirmation sampling has been completed 
for the area adjacent to and beneath the two septic tanks at 
TA-21 , and VCA/IA completion reports are scheduled for sub
mittal the second quarter of fiscal year 2002. 
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Material Disposal Area Focus Area {continued) 

Assessment of Septic Tank Removal at Potential Release Site 21-024(i) 
Project Description: This project involved the removal of a 
radioactively contaminated septic tank and associated lines 
from Potential Release Site (PRS) 21-024(i). This PRS is an 
inactive septic system that operated between 1945 and 1965 
and is listed in Module VIII of the Laboratory's Hazardous 
Waste Facility Permit. The septic system served Buildings 
21-152, -166, and -167 at DP East. PRS 21-024(i) was com
posed of structure 21-181 (the concrete septic tank), 6-in. vitri
fied clay pipe inlet and outlet drainlines, and an associated 
outfall. 

Chemicals of Concern: The primary chemical of concern at 
PRS 21-024(i) is tritium. Other radionuclides, metals, poly
chlorinated biphenyls, and volatile organic compounds were 
also detected in site characterization samples. Much of the fis
cal year (FY) 2001 confirmatory data for this site has not yet 
been received. 
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Accomplishments Description: During FY 2001, Environ
mental Restoration Project personnel 

• identified a path forward for disposal of the sludge 
remaining in the septic tank; 

• removed and properly disposed of approximately 24 
drums of mixed-waste sludge from within the septic 
tank· 

' 
• identified a path forward for disposal of the septic tank 

under the authorized limits, thereby avoiding generation 
of more than 20 cubic yards of mixed waste; 

• conducted confirmatory sampling along the inlet and 
outlet lines and from within and outside of the tank foot
print; 

• excavated and decontaminated the septic tank and asso
ciated outlet line and a portion of the inlet line; and 

• disposed of all wastes associated with the work and 
restored the site to its original condition. 
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Regulatory Compliance Focus Area 

Tracking, Contracts, and Training 
Project Description: The Tracking, Contracts, and Training Team is 
responsible for tracking regulatory history and current regulatory status 
of potential release sites (PRSs) as well as tracking future deliverables for 
the Environmental Restoration (ER) Project, serving on ER Project state
ment of work peer reviews, and developing and implementing a training 
tracking system for the ER Project. 

Accomplishments Description: During fiscal year (FY) 2001, the team 
successfully accomplished the following: 

PRS Database: 

• designed and developed a standard query language (SQL) data
base and Access front end; 

• migrated data into a new container and performed quality assur
ance on those data; 

• developed numerous new fields and populated data into those 
fields; 

• designed and developed an improved Web view for data extrac
tion by all Laboratory employees; 

• coordinated with the ER Project Communications and Outreach 
Team to complete approximately 600 PRS photos and populated 
the photo table in the PRS database; 

• developed 902 new maps of PRSs and populated the map table; 

• began developing a repository for all PRS-related regulatory doc
uments; 

• developed data consistency standards; and 
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• verified correct LA-UR numbers with the Laboratory Classifica
tion Group (S-7) database and ER identification numbers with the 
ER Project Records Processing Facility. 

Training Database: 
• completed the Training Database and Training Matrix System to 

ensure all ER staff, including subcontractors, are assigned the 
proper training requirements and completion of training require
ments is tracked and 

• implemented a complete training filing system in accordance with 
DOE Order 5480.20a. 

Future Deliverables Tracking: 

• developed the FY 2001 through FY 2006 Work Schedule through 
in-depth review of the baseline and coordination with focus area 
leaders and team leaders and submitted to NMED and 

• tracked completion of regulatory deliverables and notified focus 
area leaders and team leaders of pending deliverable dates. 

Contracts: 
• chaired a number of peer reviews for statements of work. 

Other Major Activities: 
• planned development of the 2002 Solid Waste Management Unit 

Report in accordance with 40 CFR 270.14 and completed 40% of 
data accumulation for the report and 

• completed drawing new boundaries for approximately 150 con
solidated PRSs for the Geographic Information System/Facility 
for Information Management, Analysis, and Display System. 



Regulatory Compliance and Facility Integration 
Project Description: The Regulatory Compliance and Facility Integration 
Team is responsible for providing assistance with regulatory compliance inter
pretation issues and for resolving regulatory issues for activities within the 
Environmental Restoration (ER) Project. The team also coordinates the activi
ties of the ER Project with those of other Laboratory groups. 

Accomplishments Description: During fiscal year (FY) 2001 , the team 
worked in several major areas and accomplished the following: 

Resource Conservation and Recovery Act Compliance 

• Updated several quality procedures for managing ER Project wastes. 

• 

• 

Reviewed documents prepared by the ER Project and participated in 
peer reviews as subject matter experts. 

Coordinated the ER Project's portions of Laboratory-wide responses to 
the New Mexico Environment Department (NMED) information 
requests related to the renewal of the Laboratory's Hazardous Waste 
Facility Permit. 

Clean Water Act Compliance 

• Inspected and maintained best management practices (BMPs) at 91 
sites impacted by the Cerro Grande fire and published an annual report 
describing ER Project activities to reduce the migration of contamina
tion from potential release sites as a result of the Cerro Grande fire. 

• 
• 

• 

• 

Completed surface water site assessments at nearly 300 sites . 

Completed an assessment of potential release sites containing polychlo
rinated biphenyls (PCBs) greater than 1 part per million ( 40 sites). 
BMPs have been installed at all 40 sites. 

Completed annual site compliance evaluations at more than 100 sites 
under the umbrella solid waste management units/storm water pollution 
prevention plan. 

Developed and submitted to the NMED the annual BMP update 
describing the status of BMPs installed resulting from the Surface 
Water Assessment Team recommendations. 
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Waste Management Activities 

• The ER Project reported a 53% reduction in waste generation (totaling 
approximately 3000 cubic yards reduced, versus approximately 5500 
cubic yards generated) for FY 2001, with a significant portion of waste 
reduction being achieved from recycling and reusing more than 1500 
cubic yards of waste materials generated by the cleanup at Material 
Disposal Area (MDA) P (in FY 2000, the US Department of Energy 
implemented a complex-wide goal of reducing waste generated by the 
ER Project activities by 10%), resulting in an overall savings of$10 
million in disposal costs. 

• 

• 

• 

Negotiated "no longer contained in" determinations with NMED for 
wastes containing low concentrations of hazardous wastes at three sites, 
resulting in a savings of more than $2 million in disposal costs. 

Demonstrated that 820 cubic yards of soil from MDA P and approxi
mately 20 cubic yards of material from another site contained radionu
clides at concentrations below the authorized limits, thereby allowing 
the waste to be disposed of as hazardous waste rather than mixed waste. 
This resulted in a savings of approximately $900,000 in disposal costs. 

Negotiated with the US Environmental Protection Agency concerning 
the disposal of more than 1700 cubic yards of soils containing less than 
50 parts per million PCBs, thereby reducing the disposal cost by 
approximately $280,000. 

Land Transfer Activities 

• 

• 

Continued coordinating land transfer activities with the Four Accord 
Tribes, Los Alamos County, and other stakeholders. 

Updated Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) 120(h) reviews of the Manhattan Monument, 
Site 22, and White Rock Land Transfer parcels, and the Los Alamos 
County Water Production System. 

Los Alamos 
National Laboratory 



Regulatory Compliance Focus Area (continued) 

Special Projects and Deployed Regulatory Generalists 
Project Description: The Special Projects and Deployed Regulatory General
ists Team of the Regulatory Compliance Focus Area is responsible for address
ing all compliance issues associated with project planning and field work. The 
team addresses all regulatory special requests from the administrative authority 
and interested stakeholders. 

Accomplishments Description: During fiscal year (FY) 2001, the team sup
ported field activities and worked with the New Mexico Environment Depart
ment (NMED) to administratively complete sites, thus leading to no further 
action (NFA) recommendations and permit modifications. The team accom
plished the following tasks: 

Support to Focus Areas: 

• 

• 

• 

• 

• 

Developed and submitted to NMED a general notice of intent to dis
charge for all regional wells drilled under the Laboratory's Hydrogeo
logic Workplan. 
Performed waste profiling and waste management support for all field 
locations where waste was generated, resulting in hazardous waste gen
eration being avoided through negotiations with NMED and no 
Resource Conservation and Recovery Act (RCRA) violations being 
identified. 
Performed stormwater inspections and site stabilization activities at all 
active Environmental Restoration (ER) Project field activity locations. 
Completed certification of several staff for Westbay sampling and sub
sequently assisted Groundwater Investigations Focus Area in sampling 
Westbay-completed wells. 
Supported remediation activities associated with Cerro Grande fire and 
flood protection. 
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• 

• 
• 
• 

• 

• 

Supported remediation activities associated with facility decontamina
tion and decommissioning projects as well as facility construction 
projects. 
Submitted to the administrative authority notifications for all field 
activities. 
Completed field site closeout checklists . 
Participated in site tours and meetings with the public concerning cur
rent and future field activities. 
Provided authorized derivative classifier (ADC) review for ER Project 
documents, to expedite delivery to external organizations. Two staff 
members were certified as ADCs. 
Participated in facilitated High-Performance Team activities associated 
with material disposal areas (MDAs), site workoffs, and annual unit 
audits. 

Permit Modifications/Site Workoffs and Closures: 

• 

• 

• 

• 

• 

Assembled supplemental information to support the NMED Statement 
of Basis for three NFA proposals from previous permit modification 
requests. Two were submitted to NMED in FY 2001, and the third will 
be submitted in FY 2002. 

Prepared and submitted to NMED a Class III permit modification 
request for 24 new NFA proposals. 

Prepared and submitted to NMED the documentation supporting NFA 
for 16 new proposals. 

Gathered information to support approximately 66 PRSs as candidates 
forNFA. 

Prepared sampling and analysis plans, discussed/presented them to 
NMED, and coordinated verification sampling for 13 PRSs to confirm 
prior NFA proposals. 
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Potential Release Site (PRS) Reduction 
2124 Original PRSs 

Original NMEDa SWMUb 1,099 Original DOEc AOCd 

Removed NMED SWMU (139) Removed DOE AOC 

Added NMED SWMU 177 Added DOE AOC 

Consolidated Reduction ofNMED SWMU (582) Consolidated Reduction of DOE AOC 

All NMED SWMU 555 

Discrete NMED SWMU 406 Discrete DOE AOC 

Consolidated SWMU 149 

No Further Action petition in progress (59) 

a. NMED =New Mexico Environment Department 
b. SWMU = Solid Waste Management Unit 
c. DOE= Department of Energy 
d. AOC =Area of Concern 

Current Total PRSs = 837 
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1,025 

(565) 

1 

(120) 

327 

Los Alamos 
National Laboratory 



. Regulatory Compliance Focus Area (continued) 

Communications and Outreach 
Project Description: The purpose of the Communications and 
Outreach (C&O) Team is to provide a framework for presenting 
understandable and consistent information to the public about the 
investigation and cleanups of potential release sites. The commu
nity (outreach) and internal Laboratory (inreach) activities of the 
C&O Team are regulated in part by US Department of Energy 
(DOE) policies and orders, by provisions in the HSWA Module 
VIII of the Laboratory's Resource Conservation and Recovery Act 
(RCRA) Hazardous Waste Facility Permit, and by provisions of 
Appendix F of the contract between the University of California 
and the DOE. 

Accomplishments Description: During fiscal year (FY) 2001, the 
team worked in several major areas and accomplished the follow
mg: 

Outreach activities included the following activities: 

• coordinated seven public meetings and/or workshops; 

• supported the Northern New Mexico Citizen's Advisory 
Board by attending monthly board meetings and monthly 
Environmental Restoration (ER) subcommittee meetings; 
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• completed and coordinated three property/land access agree-
ments for Los Alamos County and San Ildefonso Pueblo; 

• coordinated the ER Project Quarterly Meetings; 

• coordinated various tours to ER Project-related sites; 

• participated in meetings with Los Alamos County dealing 
with solid waste management units (SWMU s ), Acid Can
yon, and Land Transfer issues; 

• photographed and/or video-documented more than 350 
potential release sites for ER Project publications; 

• continued maintenance and enhancement of the ER Project's 
external and internal ER Project websites. 

Significant accomplishments for FY 2001 included 

• created and produced more than 50 posters for external con
ferences or ER Project presentations and meetings; 

• updated the Virtual Library on the ER Project external web 
page by enhancing functionality and options for access to 
ER Project documents; 

• continued commitment to public service by volunteering at 
various community functions and coordinating fund raising 
events at the ER Project. 
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RCRA Corrective Actions Focus Area 

RCRA Closure at Technical Area 16, MDA P 
Project Description: Material Disposal Area (MDA) Pis 
located at Technical Area (TA)-16 on the south rim ofCafion 
de Valle on the western edge of the Laboratory. The MDA P 
Landfill received waste from the S-Site Burning Grounds in 
1950. Debris from WW-II-era buildings was also disposed of 
at MDA P. Operation of the landfill was suspended in 1984. 
Environmental Restoration Project personnel began the clo
sure process at the landfill in 1997. The presence of detonable 
high explosives (HE) in the landfill required the use of a 
robotic excavator. 

Chemicals of Potential Concern: The chemicals of primary 
concern found at MDA P included detonable HE, HE residues 
in soil, barium, and asbestos. MDA P also contained low levels 
of uranium and metals such as lead and cadmium. 

Accomplishments Description: Remote excavation of the 

landfill began in February 1999 and was completed on May 3, 

2000, just before the Cerro Grande fire. Excavation of con

taminated soil beneath the landfill using nonremote excavation 

methods resumed after fire recovery and was completed in 

March 2001. Phase II confirmatory sampling and geophysics 

measurements began in June 2001. During Phase II sampling, 
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additional contamination was found. This material was exca

vated and is staged for off-site disposal pending completion of 

waste characterization analysis. Additional confirmation sam

pling will be completed when the waste is shipped. 

More than 52,500 cubic yards of soil and debris were exca

vated (10,800 cubic yards during fiscal year [FY] 2001). Dur

ing FY 2001, more than 26,700 cubic yards of material was 

shipped for disposal. This includes hazardous and industrial 

waste and recycled material. 

Other disposal included: 

• 387 pounds of detonable HE 

• 820 cubic yards of hazardous waste with residual levels 
of radioactive contamination 

• 6,280 pounds of barium nitrate 

• 2,605 pounds of asbestos 

• 200 pounds of mixed waste 

• 235 cubic feet of low-level radioactive waste 

• 888 containers that underwent hazardous categorization 
characterization 



tn 
>

 
.... 

0 
0 
... 

E
 

ca .... 0 
ca 

.c 
ca 

-
...I 

<C 
-;; 

tn 
c: 0 

0 
;::; 

..J 
ca 
z 



RCRA Corrective Actions Focus Area (continued) 

Voluntary Corrective Action at Potential Release Site 00-019 
Project Description: Potential Release Site (PRS) 00-019 is 
located on property currently owned and used by Los Alamos 
County. It is the site of the county's former Central Waste 
Water Treatment Plant, which served the townsite and Labora
tory's sanitary waste needs from 1947 untill965. The site is 
located in the eastern part of the townsite between Sombrillo 
Nursing Facility and East Park, at the north edge of the mesa 
above Graduation Canyon, a hanging tributary of Pueblo Can
yon. PRS 00-019 included manholes, primary and fmal settling 
tanks, a pump house, underground piping, a sludge digestion 
tank and drying beds, a trickling filter, a clarifier, a chlorinat
ing station, and two outfall areas associated with the waste 
water treatment plant. An outfall is the end of a drain or pipe 
that carried the waste water from the treatment plant. 

This voluntary corrective action removed many of the subsur
face structures associated with the waste water treatment plant 
and defmed the potential for future risk to human health and/or 
the environment resulting from past operations at the plant. 
The county plans to lease the property for the development of a 
senior citizen residence and assisted living center on the mesa
top potion of this property. 
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Chemicals of Potential Concern: The results of sampling at PRS 
00-019 in 1996 and 1997 indicated contamination by several metals 
in the soil beneath the eastern outfall. Five radionuclides were 
reported at trace levels when the sludge beds were sampled. No 
inorganic or organic chemicals were detected above background 
levels. Samples were collected in 1999 and 2000 after the Environ
mental Restoration (ER) Project removed the subsurface piping and 
outfalls. Analysis indicated that no unacceptable risk remains as a 
result of past plant operations although some elevated levels of met
als do remain on the site, typically at depth or otherwise not readily 
accessible to humans or the environment. 

Accomplishments Description: During fiscal year 2001, ER 
Project personnel 

• performed additional "hot spot" soil removal at the 
western outfall drainage; 

• took additional confirmatory samples in the vicinity of 
the western outfall and further down gradient; 

• supported NMED verification sampling in graduation 
canyon below both the east and west outfalls; and 

• prepared and submitted the final VCA completion 
report to NMED. 
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RCRA Corrective Actions Focus Area (continued) 

Data Analysis and Assessment and 
Interim Action Plan for Potential Release Site 53-002(a) 

Project Description: Data analysis and assessment activities 
were conducted for the northern impoundments [Potential 
Release Site (PRS) 53-002(a)] and the surrounding area at 
Technical Area (TA)-53 . The purpose of the assessment 
was to 

• determine if nature and extent has been defmed for con
taminants within the impoundments; 

• identify chemicals of potential concern that will be car
ried further to a risk assessment phase; 

• determine if a corrective action is necessary at this site; 

• determine the need for a second round of borehole sam
pling currently proposed in the baseline; and 

• determine if further sampling is necessary to define 
extent outside of the impoundments. 

Chemicals of Potential Concern: Analysis of the data and 
preliminary risk assessments determined that the concentra
tions of the radionuclides and carcinogenic chemicals within 
the dried sludge and clay liner of both impoundments are 
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greater than the target levels of 15 mrem/yr and 1 o-5 risk, 
respectively. 

Accomplishments Description: During fiscal year 2001 , 
Environmental Restoration Project personnel 

• completed the data analysis and assessment for the 
northern impoundments and identified the chemicals of 
potential concern that have data points above back
ground and/or industrial screening values; 

• completed preliminary risk assessment calculations; 

• initiated planing for an interim action to reduce risk (a 
fact sheet was prepared and presented to the New 
Mexico Environment Department); and 

• prepared an interim action plan that summarizes exist
ing data and results of the assessment and describes the 
field activities that the Laboratory proposes to use to 
remove the dried sludge and clay liner within the bound
aries of the northern surface impoundments. 
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RCRA Corrective Actions Focus Area (continued) 

Investigations in Tributary to Los Alamos Canyon below Technical Area 53 
Project Description: This project consists of characterizing 
and assessing potential risk from contaminants in sediments 
located in a tributary to Los Alamos Canyon below the outfall 
from the impoundments at Technical Area (TA)-53. This can
yon has received sanitary wastewater discharges from the 
impoundments at TA-53 from the early 1970s to 1993. This 
work is being conducted in collaboration with the Canyon 
Focus Area and is being integrated with the investigation of 
Los Alamos and Pueblo Canyons. The scope of the site charac
terization effort included geomorphic mapping, surveys, and 
sampling. This investigation will help determine whether cor
rective actions are necessary in the tributary canyon below the 
impoundments at TA-53. 

Chemicals of Potential Concern: The primary concerns for 
potential human-health risk in this tributary of Los Alamos 
Canyon are cobalt-60, cesium-134, strontium-90, sodium-22, 
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and tritium. Other inorganic and organic chemicals have been 
identified in sediments below the outfall as potentially being 
present at levels above background. 

Accomplishments Description: During fiscal year 2001, 
Environmental Restoration Project personnel 

• conducted extensive characterization of sediments in the 
tributary to Los Alamos canyon below theTA-53 
impoundments; 

• collected 25 sediment samples from 3 different reaches 
in the tributary canyon (samples were analyzed for inor
ganic chemicals, organic chemicals, and radioisotopes); 
and 

• completed geodetic surveys of the canyon and sampling 
locations. 



Nature and Extent Well Canon de Valle (CdV)-R-37-2 
Project Description: Cafion de Valle (CdV) R-37-2 is a 
nature-and-extent-of-contamination well located in Technical 
Area (TA)-37. It is approximately 0.5 miles north of Water 
Canyon near the west end ofTA-37, north of the K-Site Road. 

The well was installed to help determine if the high-explosive 
(HE) contamination that has been detected in the perched and 
regional aquifers ofWell R-25 in TA-16 extends to the south
east. Secondary objectives include (1) determining how fast 
both water and contamination, if present, have been moving 
toward Bandelier National Monument or other potential expo
sure points, and (2) investigating the directions of groundwater 
flow and the hydrologic gradients within the regional and 
perched aquifers in the western portion of the Laboratory. 

Chemicals of Potential Concern: The main chemicals of 
concern are the HE, particularly RDX, HMX, and TNT, which 
were all detected in the R-25 well. However, they were not 
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present in CdV-R-37-2, based on screening data collected dur
ing drilling. 

Accomplishments Description: During fiscal year 2001, 
Environmental Restoration Project personnel 

• completed site preparation activities at the well site; 

• completed drilling the CdV-R-37-2 nature-and-extent
of-contamination well to a depth of 1664 ft; 

• installed a four-screen well in the borehole (three 
screens were located within the regional aquifer and one 
in a potential perched aquifer); 

• installed a Westbay sampling system in the well; and 

• completed hydrologic testing in the well. 

No extensive perched zone, such as that found in well R-25, 
was detected. 

Los Alamos 
National Laboratory 



RCRA Corrective Actions Focus Area {continued) 

Voluntary Corrective Action at Potential Release Site 03-056(c): 
Removal of PCB-Contaminated Soil 

Project Description: This project is a voluntary corrective 
action to remove any soil that contained greater than 1 ppm 
polychlorinated biphenyls (PCBs) from Potential Release Site 
(PRS) 03-056(c), a storage area located northeast of the 
Johnson Controls Utilities Shop (Building 03-223). The Labo
ratory's electrical power-line maintenance contractor has used 
the area for storage of electric cable, used and unused dielec
tric oils, PCB-containing transformers, capacitors, and oil
filled drums. The contractor also stored drums containing 
waste and product solvents at the site from 1967 to 1992. 

Chemicals of Potential Concern: Environmental Restoration 
(ER) Project personnel completed an expedited cleanup at this 
site in 1995, removing 1000 cubic yards of soil. Verification 
sampling indicated PCBs at concentrations greater than the US 
Environmental Protection Agency (EPA)-prescribed cleanup 
level of less than 1 ppm. 

Other chemicals of potential concern at the site included mer
cury and tetrachloroethene. 

ER2001-1002 
LA·UR.Q1·6778 
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Accomplishments Description: During fiscal year 2001, ER 
Project personnel 

• removed and disposed of approximately 2400 cubic 
yards of PCB-contaminated soil from the site, including 
the removal of all sediments from the stream banks on 
the west slope area and from two drainages in the north 
area (additionally, the west slope, mesa top, and north 
slope have been excavated down to bedrock); 

• collected 86 verification samples from a predetermined 
hexagonal grid and submitted them for PCB analysis (a 
subset [20 samples] were also submitted for volatile 
organic compound and metal analysis); 

• completed site restoration activities; 

• prepared and submitted a voluntary corrective action 
report to the EPA and the New Mexico Environment 
Department recommending no further action for this 
site. 
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RCRA Corrective Actions Focus Area (continued) 

Voluntary Corrective Action at Potential Release Site 
00-003-99, the Los Alamos Area Office Land Transfer Site 

Project Description: This project consisted of the remedia
tion and confirmation of Potential Release Sites (PRSs) 
00-003, 00-012, and 00-030(i). PRSs 00-003 and 00-012 have 
been consolidated into a new PRS known as 00-003-99. Con
solidated Unit 00-003-99 is located at the western steam plant 
near the Los Alamos Area Office (LAAO) of the US Depart
ment ofEnergy (DOE) and consists of a container storage area 
and a steam generator blowdown tank and associated piping. 
PRS 00-030(i) is located along Trinity drive northeast of the 
LAAO building and was a sanitary septic tank that served the 
West Mess Hall, dormitories, post office, apartments, post 
exchange, and officer's lounge during the early- to mid-1940s. 

Chemicals of Potential Concern: The following chemicals 
of potential concern were identified during the execution of 
this corrective action: 

PRS 00-003 - Antimony, lead, mercury, and silver were identi
fied as chemicals potentially impacting human health. Because 

ER2001-1002 
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this PRS is entirely subsurface, no potential receptors were 
identified as potential contributors to ecological risk. 

PRS 00-012 - Antimony, barium, chromium, cobalt, copper, 
lead, manganese, mercury, selenium, and zinc were identified 
as chemicals potentially impacting human health. Because this 
PRS is also entirely subsurface, no potential receptors were 
identified as potential contributors to ecological risk. 

PRS 00-030(i) -Extensive numbers of chemicals potentially 
impacting human health and ecological risk were discovered at 
low levels in the vicinity of this PRS; however, none was 
found to drive an unacceptable risk for either human or ecolog
ical receptors. 

Accomplishments Description: During fiscal year 2001 , 
Environmental Restoration Project personnel analyzed and 
interpreted data for the LAAO site and prepared and submitted 
the fmal voluntary corrective action completion report. 
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RCRA Corrective Actions Focus Area (continued) 

Cleanup of the Outfall at Building 16-260 [PRS 16-021(c)-99] 
Project Description: Building 16-260 is the Laboratory's con
ventional high explosive (HE) machining facility. From 1951 
to 1996, 13 sumps discharged HE-contaminated wastewater 
through the 16-260 outfall. Potential Release Site (PRS) 16-
021 ( c )-99 includes the sumps and drain lines that lead to the 
outfall, as well as the outfall itself, a pond, and a drainage 
channel. During the RFI process, Environmental Restoration 
(ER) Project personnel determined that nearby soils; springs, 
seeps, Canon de Valle, and other surface waters, and ground
water were contaminated with HE materials. PRS 16-021 (c)-
99 is the Laboratory's first corrective measures study/correc
tive measures implementation project. 

ER2001-1002 
LA-UR-Q1-6776 
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Chemicals of Potential Concern: The primary chemicals of 
concern include the following HE compounds: HMX, RDX, 
TNT, and HMS. Barium is also a chemical of concern. 

Accomplishments Description: During fiscal year (FY) 
2001, ER Project personnel 

• evaluated on-site and off-site waste treatment and dis
posal options and decided, working in concert with the 
high-performance team for the 16-260 outfall, to treat 
and dispose of the approximately 1500 cubic yards of 
wastes off-site; 

• collected and evaluated verification sampling data; 

• removed "hot spots" where elevated HE levels remained 
following the FY 2000 excavation; and . 

• performed site restoration activities. 
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[AIR QUALITY I 
Air Quality in :\ew ' 'lexico 

Air quality in New Mexico remains 
generally excellent. In the past year, 
with the exception of dust storms in 
the southern part of the state, all areas 
of the state met the health-based fed
eral standards for air quality. Across 
the state, emissions from trucks and 
autos have been increasing with the 
population. 
This will con
tinue to im
pact the qual
ity of New 
Mexico's air. 
The New 
Mexico Envi- I~ 
ronrnent De
partment's 
Air Quality 
Bureau 
(AQB) has 
continued its 
efforts to pro
tect air qua 1-
ity in our jl
risdiction, 
and to impe
ment last year's legislative changes to 
the Air Quality Control Act. 

;vJceting State and Federal Require
ments- For more than 25 years, the 
AQB has carried out a number of re
sponsibilities under the federal Clean 
Air Act and state Air Quality Control 

Act. The AQB's jurisdiction is 
statewide except for Albuquerque 
and Bernalillo County (program ad
ministered by Albuquerque Environ
mental Health Department), and 
Tribal lands (see map on page --t} 

AQB activities include: 
• Maintaining a network of air 

quality monitors to measure the 
levels of pollutants around the 
iiiiiiiiiiiiiiiiiiil state (sec 

·-· map on 
page -n 
• Inspect
ing to verify 
that air po 1-
lution 
sources are 
meeting 
state and 
federal limi
tations and 
requrre
rnents, and 
takes en
forcement 
action when 
needed. 
• Issuing 

and modifying air quality permits 
for new and changing sources of 
air pollutants ("New Source Re
views"). These permits contain 
conditions to ensure that the air 
around these sources will remain 
within standards . 

• Issuing operating permits for ex-

isting major sources of air pollut
ants, consolidating all applicable 
air quality requirements. 

• Evaluating the continuing stream 
of new federal requirements rela t- -
ing to air quality. For example, 
new requirements regarding the 
protection of visibility will be in 
place in the coming years. 

Hindrances- The AQB has encoun
tered a few hindrances in its efforts to 
protect air quality: 
• Increasing workload- The work

load in the AQB has increased, 
while staffmg has decreased (see 
tables for trends in numbers of 
permit applications and inspec
tions). 

• Taking the time to do it right -
One of the regulatory changes re
quired by legislation passed last 
year (effective January 1, 2000) is 
still under development. Chang
ing the regulations to provide for 
accelerated review of permit appli
cations (New Source Review) by 
using outside contractors has been 
difficult because of the complexity 
of issues. The AQB is consulting 
with interested parties to affect 
these changes. While consultation 
takes time, it ensures that the dif
fering views are properly ad
dressed and contributes to the 
building of partnerships with the 
varied interests served. 
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Air Quality Ll~ · Count~ 

D01'in Ana County - Higher pollutant 
levels (dust, ozone [smog]) have been 
measured just across the border from 
El Paso and Juarez . Another trend has 
been the increasing industrialization 
and vehicle emissions along the border 
with Mexico (in Santa Teresa, NM). 

Over the past several years, Bureau 
monitors in Doii.a Ana County have 
recorded high levels of airborne fine 
particles (PM 1 0) on more days than 
allowed by federal air quality stan-

viduals can take to reduce their ex
posure. The AQB also will work
with local communities to identifY 
significant human-caused sources of 
windblown dust and to implement 
measures for controlling dust from 
such sources where feasible. 

Fddy. Lea and San Juan Counties -
In the northwest and southeast por
tions of the state, air pollutant ems
sions (carbon monoxide, nitrogen 
oxides, sulfur dioxide and volatile 
organic components) from oil and 
gas facilities have been increasing. 

Lmplementin g Legi sla
tive Chan ges to th e Air 
Quality Co ntrol Act 

bJ 248 256 [1 
D D 

In the 1999 legislative 
session, sections of the 
Air Quality Control Act 
pertaining to New Source 
Review (NSR) permits 
were amended by the 
State Legishture. As 
discussed above, the 
regulatory language for 
establishing a program to 
allow accelerated review 
of permit applications 
through the use of out

1996 1997 1998 1999 

Year 

dards. Because blowing dust is the 
predominant cause of the problem, the 
county can avoid being declared non
attainment if reasonable measures to 
protect public health are implemented. 
The NMED will provide the public 
with information about the problem, 
including steps that susceptible indi-

side contractors is still under devel
opment. The following regulatory 
changes to the appropriate air qua 1-
ity regulations were proposed by the 
Department, adopted by the Envi
ronmental Improvement Board 
(EIB), and became effective on 
January 1, 2000: 

• 

• 

• 

The time allowed for review of 
NSR permits has been reduced. 
The Department Secretary may 
extend permit deadlines for 
good cause. 
The regulations now include a de
scription of what a NSR applica
tion must contain to be deemed 
administratively complete. 
The time in which the EIB must 
hear appeals to NSR permit appli
cations has been reduced. 



Further Improvem ents to the Air 
Quality Construction Permit Pro
gram -"Red Team" - At the request 
of the Department Secretary, an inde
pendent technical review of the New 
Source Permitting Process was con
ducted. The 'Red Team' final report 
was released in August 1999. In re
sponse to this report and to improve 
Bureau performance, the following ef
forts have been made: 
• A new bureau chief 

was assigned 
• The Department 

increased pay for 
some of the tech
nical positions in 
the AQB. Efforts 
continue to create 
a meaningful ca
reer ladder. 

• 

• 

The AQB im
proved training _ 
materials, permit 
application forms, 
permit application 
processing proce
dures, and permit 
templates. 
The AQB contin
ued development of"general per
mits" for specific source types. 
These permits allow the qualified 
applicant to start operating within 30 
days of submitting their registration 
application. General permits for 
"crushing, screening and quarrying 
facilities" and certain "oil and gas 
equipment" are two general permits 
available at the end of2000. 

• The AQB is establishing a proce
dure on permit application process
ing, including permit denial, that is 
consistent with the new regulations 
and statute. 

• The AQB encouraged and re
ceived greater involvement by 
representatives of industry and 
the public in rulemaking and pol
icy development. 

Air Inspection Trends , 1990-1 999 

Continuing Outreach- The Bureau 
has continued outreach efforts with 
members of industry, the public, and 
other agencies. Outreach efforts in 
1999 have included: 
• Consultative planning efforts with 

various constituents including n
dustry working groups and public 
advocacy groups to implement 
statutory changes. 

• 

• 

Periodic meetings of the Air Qual
ity forum, a discussion group on 
air quality issues in New Mexico 
consisting of industry working 
groups, public advocacy groups, 
other government agencies, and 
the Bureau. 
A "road show" to inform local 
and government officials of the 
development of a "general pe r
mit" for aggregate rock crushers, 

2., _1 

asphalt batch plants 
and concrete batch 
plants. 
(Communities vis
ited include: Farm
ington, Clovis , Ros
well, Silver City, 
Las Cruces, Sunland 
Park, Alamogordo 
and Luna.) 
• Mass mailings to 
keep interested par
ties informed and so
licit comments con
cerning current regu
latory changes and 
general construction 
permit development. 

AQB's Response to Air Qu ality 
Trends 

Permitting - The AQB is reviewing 
new (non-vehicle) sources of pollut
ants through the air quality permit 
process. The Bureau also providing 
incentives for stricter air pollution 
controls by developing general per
mits that can be obtained more 
quickly by businesses. 

~ 
Jurisdiction: 
All of New Mexico, ex
cept Bernalillo County 
and tribal lands. 

Number of air monitcr
ing sites: 35 (See map 
of sites on following 
page.) 

Number of air pollution 
source inspections: 
260 

Number of notices of 
violation issued: 23 

Amount of fines col
lected in 1999: 
$357,323 

Value of supplemental 
environmental projects 
(in lieu of fines): 
$265,000 

3 
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Federal requirements for Prevention 
of Significant Deterioration continue 
to apply, and new federal 
requirements that protect visibility 
will be implemented. 

Enforcement/Compliance -The 

'supplemental environmental projects' 
to mitigate portions of proposed penal
ties. The Bureau is also utilizing the 
Department's Environmental Self~ 
Disclosure Policy, which allows for 
significant penalty reductions if spe
cific criteria are met. 

AQB is increasing the use of Education about Burning 
!"ll.~>t~·'i!'~»'•' · """'1"~'~'".,.·• ~." ''""'",:>:?'~I. Trash- The AQB has done 

extensive outreach tore
duce residential trash burn
ing, as the smoke produced 
can be toxic. 

Bureau Resource '\ecds 
As the state's population 
grows, so do the number of 
air pollution sources and 
emissions. Numbers of 
permit applications, inspec
tions, and penalties col
lected have been increasing 
yearly. (See figures on pre
vious page.) Due to legisla
tive changes, permit engi
neers must now process per
mit applications in half the 
time they once had. Com
pliance actions have also 
been steadily increasing over 
the years as industry grows 
and more permits are issued. 
In response to federal and 
state initatives, the demand 
for regulatory development 
has been growing as well. 
The AQB continues to work 
hard at streamlining and im
proving procedures. 



COMMUNITY SERVICES AND FIELD OPERATIONS 

Public Protection through Field 
Operations 

The primary objective of the NMED 
Field Operations is to protect public 
health and the environment. Specific 
programs provide protection from 
unsafe food and water as well as air 
pollution caused by open burning. 

The public health and environmental 
protection programs implemented by 
NMED Field Operations include: 
• Liquid waste. 
• Food safety. 
• Swimming pools and spas. 
• Vector control. 
• Open burning. 
• Radon in homes and public buildings. 
• Radiation protection. 

The district and field offices are 
located throughout the state and 
implement the programs of Field 
Operations Division and other NMED 
bureaus from these offices. 

Following are descriptions of each of 
the Field Office programs, the current 
( 1999) status of these programs and 
their apparent trends 

Liquid Waste 
The New Mexico Liquid Waste 
Regulations are applicable to systems 
that receive 2,000 gallons or less of 
domestic liquid waste per day (most 
septic tanks). District and field office 
staff perform permitting, inspections, 
and enforcement activities to assure 
compliance; protect the public from 
exposure to raw sewage capable of 
transmitting diseases; and, to prevent 
ground-water contamination. 

Approximately 180,000 liquid waste 
systems exist in the state, receiving a 
total of 68 million gallons per day of 
liquid waste. At least 36,000 of these 
systems are not permitted. 

Program status. The Community 
Services Bureau (CSB) has been 
working to update the liquid waste 

RELD OPERATIONS DISTRICT I DISTRICT II 

Main Office Albuquerque Santa Fe 

regulations, including the initiation of 
liquid waste fees, and to provide 
centralized training and technical 
support. The fees will provide for 
increased personnel and training to 
respond to the increase in liquid waste 
permitting, inspections and 
enforcement. 

Program trends : 
• A trend in the Northeast part of the 

state (District 1) has been the lack of 
wastewater treatment caused by 
rapid growth in Sandoval and 
Torrance counties. Rio Rancho's 
infrastructure and city wastewater 
treatment system have been able to 
handle less than 50 percent of its 
growth, leaving the remaining 
development dependent on liquid 
waste systems. The cities of 
Moriarty and Edgewood do not 
provide sewage and other services to 
the majority of residential and 
business growth. Valencia County's 
population, 66,500 in the year 2000, 
is expected to double in the next 20 

DISTRICT Ill DISTRICT IV 

Las Cruces Roswell 

COUNTIES San Juan, McKinley, Taos, Colfax, Union, Mora, Catron, Grant, Hidalgo, Luna, Eddy, Lea, Roosevelt, Curry, . Sandoval, Valencia, Cibola, Harding, San Miguel, Los Dona Ana, Sierra, Otero, and Quay, Guadalupe, Lincoln, 
Socorro, and the western half Alamos, Santa Fe and the the southwestern portion of De Baca, and a portion of 

of Rio Arriba eastern half of Rio Arriba Chavez · Chavez 

RELDOFRCES Farmington, Gallup, Grants, Espanola, Las Vegas, Los Alamogordo, Deming, and Carlsbad, Clovis, Hobbs, 
Los Lunas, Rio Rancho, and Alamos, Raton, and Taos Silver City Ruidoso and Tucumcari 

Socorro 

~ 
-~-

Community 
Services Bureau 

and 
District and Field 

Offices 

Field Operations 
Division 

1190 St. Francis Dr. 
P.O. Box 26110 

Santa Fe, NM 87502 

(505) 476-8531 

District and Field 
Offices 

(details page 64) 

The NMED Field 
Operations Division 

consists of the 
following: 

• The Community 
Services Bureau 
(CSB); 

• 4 District Offices 
and 19 Field 
Offices; and, 

• The Drinking Water 
Bureau (described 
separately in this 
report) . 

5 
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years. San Juan County and 
Farmington experienced significant 
growth in 1999 that is reflected in the 
number of liquid waste systems 
permitted. The number of permits 
has been increasing by about 11 
percent for each of the past five 
years. The number of systems 
installed in environmentally sensitive 
areas (high water table or shallow 
depth to bedrock) continues to 
increase annually. 

Statewide Liquid Waste Systems 
FY 1999 

3500~---------------------------------, 
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1000 
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Southwest 
District IV
Southeast 

II Applications Received 0 Permits Issued 0 Sites Inspected 

• In District 2, the Northwest portion 
of the state, numerous liquid waste 
systems have been discovered that 
were either illegally installed or 
installed prior to the permit 
regulations. Many of these systems 
are failing due to age or installation 
of conventional systems in 
unsuitable areas. These problems are 
most pronounced in Taos, San 
Miguel and Rio Arriba counties. 

• A trend in District 3, southwestern 
New Mexico, has been the continued 
rapid population growth in Dona Ana 
County that has resulted in the 
conversion of desert and agricultural 
lands into residential areas, generally 

from NMED before a homeowner 
can get a permit for occupancy of a 
home or business or for installation 
of a mobile home. 

Food Safety 
lacking centralized sewage 
treatment. The county's liquid waste 

The food safety program consists of 
food service and processor permitting, 

permit applications have ..--------------------....., 
increased in 1999 over 
previous years. The 
number of inspections 
in 1999 was more than 
twice the number of 
inspections done in 
1997. Continued rapid 
population growth in 
Luna County is 
expected to result in a 
doubling of the liquid 
waste permits issued in 
2000 over the number of 
permits issued in 1999. 

• A trend in District 4, 
southeastern New 
Mexico, has also been 
an increase in 
population, a better 
economy and a large 
increase in new 
construction resulting in 
increased liquid waste 
permitting, inspections 
and enforcement. In an 
effort to encourage 
compliance with the 
liquid waste regulations, 
most counties now 
require proof of a legal 
liquid waste system 
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inspections, and an enforcement 
program to protect the public from 
food-borne diseases. District and field 
offices staff and CSB staff inspect 
permanent and temporary food-service 
establishments to assure that food 
protection requirements are being 
met as well as to provide food safety 
training to food service operators 
and processors. 

Program status: The adjacent charts 
show the food safety activities and 
training in 1999 by district. The 
Food Service and Food Processing 
Regulations were recently revised. 
These revisions have standardized 
the regulations with those of the City 
of Albuquerque and Bernalillo 
County and incorporated the federal 
Food and Drug Administration food 
protection guidelines. 

Food Safety Trends: Statewide, there 
has been an increase in unpermitted 
and uninspected facilities, particularly 
bed and breakfast facilities that are 
being discovered, as well as a 
moderate increase in new food service 
establishments. There has also been a 
surge in the number of new food 
processors, such as salsa and jerky 
makers, butchers, bakeries, and chile 
canning operations. Much of this 
growth is along the U.S./Mexico 
border and the Rio Grande corridor. 
There have also been increases in food 
recall, embargoes, and condemnations, 
which impact grocery stores and food 
product manufacturers. 

Sw·imming Pools and Spas 
This program consists of the design 
review, approval and inspection of 
swimming pools and spas to ensure 
that disinfection protects the public 
from health problems such as fungal 
and yeast infections, impetigo, 
influenza viruses, and skin rashes. 

Program Statu s and 
Trends: More swimming 
pools are being built 
statewide at hotels, motels 
and public recreational 
facilities, necessitating 
more time be allocated to 
perform inspections. 

Vector Co ntrol 
A vector is an animal, 
usually an insect or a tick, 
that carries a germ or 
disease that poses a health 
threat. NMED District and 
Field Office staff 
investigate plague, 
Hantavirus, and other 
vector- borne diseases. The 
program provides public 
outreach and education, 
including vector-control 
training for local and tribal 
vector-control agencies 
and exterminators. 

The number of plague cases 
in the state has fluctuated 
over the years (see chart). In 
1999, there were six human, 
25 feline and seven canine 
cases of plague, with no 

human fatalities because of timely 
treatment with antibiotics. Ten 
human cases of Hantavirus Pulmonary 
Syndrome were diagnosed with five 
fatalities. Data for human plague 
cases dating back to 1988, shows 
Santa Fe County had the most cases in 
the state at 51. The NMED has 
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Confirmed Human, Feline and Canine 
Plague Cases in New Mexico 

1988- 1999 

1995 1996 

DHuman 

1997 1998 1999 
YEAR 

D Feline DCanine 

may be increasingly inappropriate 
for citizens to bum trash or yard 
waste because of the air pollution 
generated, drought conditions 
resulting in an uncontrolled 
wildfire, and increased 
availability of waste disposal 
facilities and services. 

Radon in Holtics and Public 
Buildings 
Individuals receive exposure to 
radon, a naturally occurring 

Radiation Protection 

"-----------------• radioactive gas that can build up 

The purpose of this program is to 
ensure that human exposure to 
radiation from x-rays and material 
releases are within federally 
established limits and at levels as low 
as reasonably achievable. The program 
provides for the oversight of the 
activities of 238 radioactive material 
licenses in the medical, industrial and 
research and academic categories; 
registers and inspects x-ray machines 
in over 1,400 facilities statewide; 
administers the radiological 
technologists certification program; 
and administers the radiological 
services program. 

increased rodent trapping and testing 
as an indicators of human risk. 

Open Burning 
Open Burning is any manner of 
burning materials, usually waste, 
where the products of combustion are 
released directly or indirectly into the 
open air. The NMED regulates open 
burning to protect air quality, 
minimize the likelihood of an open 
bum causing a wildfire or the smoke 
causing a hazard on roadways. 

The NMED issued an estimated 7,500 
open burning permits in 1999. The 
Department has begun an internal 
review of this program to consider 
amending the regulation or providing 
guidance to its implementation. 

Program Trends: Statewide, the 
number of complaints from citizens 
about open burning has been 
increasing. This may be influenced by 
the urbanization of rural areas. Also, it 

inside structures. The presence 
of radon depends on the geology of an 
area; its concentration indoor depends 
on the construction of the 
building. In an effort to 
protect the public from 
lung cancer that can result 
from exposure to radon, 
the NMED provides 
education and testing to 
home and business owners 
to identify radon 
problems. Should a 
problem exist, CSB staff 
can provide information 
on modifying a structure 
or changing the air 
exchange in order to 
protect residents. The 
NMED has also sponsored 
courses on "Radon 
Resistant New 
Construction" for builders. 
The NMED continues to 
participate in the New 
Mexico Radon/Indoor Air 
Quality Coalition. 
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I CoNsTRUcTION PROGRAMS I 

The existing water, wastewater, and 
solid waste infrastructure in New 
Mexico cannot meet the needs of a 
rapidly growing populatbn without 
consistent upgrades and construction 
of new facilities . 

There are roughly 1,350 public water 
supply systems in the 
state. There are 
wastewater collection 
and treatment systems 
serving 102 
municipalities, and 
many smaller 
communities. There are 
50 registered landfills 
and two federal/state 
funded septage waste 
disposal facilities. 

Water Supply Systems -
Many of the water 
supply systems 
constructed under the 
Water Supply 
Construction Act grants 
and other programs in 
the 1960s, 1970s, and early 1980s are 
now in need of major replacements 
and upgrades. Population increases 
create a demand for construction of 
wells and water distribution 
extensions. 

Wastewater Facilities -Many 
wastewater facilities constructed in the 

late 1970s and early 1980s are in need 
of replacement or improvement. Many 
rural residences and businesses are not 
on sewer systems, and rely on 
individual septic systems for 
wastewater treatment. Additionally, 
thousands of septic tanks are installed 
each year in New Mexjco. This is 

. ·--~~::~.: .. ::::~-.: 

undesirable because septic tanks can 
pollute groundwater. In more densely 
populated areas, there are demands for 
sewer extensions, which further 
increase loads on wastewater 
collection and treatment systems. 

The 1999 New l\.1exico Wastewater 
Facility Construction Loan priority list 

identifies $170.3 million in needs for 
construction of wastewater collection, 
treatment, and non-point source projects. 

Solid Waste Management- Solid 
waste management needs identified 
statewide in the most recent Solid 
Waste Facility Grant Fund application 

cycle consisted of $12.5 
million in requests compared 
to less than $3.2 million in 
available funds . 

Th e Construction 
Program s Burea u 

The mission of the New 
Mexico Environment 
Department Construction 
Programs Bureau (CPB) is to 
fmance the construction of 
water, wastewater, and solid 
waste facilities for New 
Mexico local governments 
using state and federal funds ; 
and to accomplish this in an 
efficient manner, while 
performing oversight in order 

to prevent waste, fraud, or abuse of 
public funds. The CPB administers 
loan and grant programs for 
construction of environmental 
infrastructure including public water 
supply, wastewater collection and 
treatment, non-point source water 
pollution control, and solid waste 
collection and disposal. 

9 
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The CPB administers eight different 
funding programs for construction of 
environmental infrastructure for New 
Mexico local governments : 

1. Special Appropriations Program -
New Mexico legislative 
appropriations for design and 
construction of water, wastewater, 

Per Capita Value of Loans and Grants to New Mexico Counties 
Administered by NMED CPF July 1 , 1994, to June 30, 1999 

$50 $1 00 $150 $200 $250 $300 5350 

and solid waste projects. CPB 
currently administers 219 active 
projects that total $14.1 million. 

2. Rural Infrastructure Program 
(RIP) - This is a state-funded 
revolving loan program for 
construction of public water 
system improvements for 
communities with a population of 
less than 10,000. Loan funds are 
available at 5 percent interest for a 
term of 20 years. There are 20 
active construction projects that 
total $3.6 million. The program 
manages outstanding loans for 145 
projects with a balance of 
principal and interest totaling 
$13.3 million. 

3. Solid Waste Facility Grant Fund
State-funded grants are provided 
for solid waste collection, 
transportation, and disposal 
facilities . CPB currently 
administers 55 active projects that 
total $7.7 million. A total of over 
$19 million has been obligated to 
projects through this fund. 

4. Clean Water State Revolving 
Fund (CWSRF)- Provides 
federally subsidized low-interest 
loans for construction of 
wastewater collection and 
treatment facilites and for other 
projects to control water pollution. 
Loan funds are currently available 
at 3 to 0 percent interest for a term 
of 20 years. There are 8 active 
projects that total $19.3 million. 
Binding loan commitments for 
projects total $106.3 million. 

5. Rural Communities Assistance 



Program- This federally subsidized 
combination loan/grant is for 
communities with populations of 
less than 3,000 that are not currently 
served by sewer systems. Funding 
in this program is limited to 
$410,000 total for the state. 

6. Colonias Wastewater Facilities 
Construction Grants - These are 
federal grants for construction of 
wastewater facilities in New 
Mexico within 62 miles of the 
Mexico border. There are 13 active 
projects totaling $17.7 million. A 
total of $21.2 million has been 
allocated through this fund. 

7. South Valley Special 
Congressional Appropriation -
Federal funds for sewers in the 
Albuquerque/Bernalillo County 
south valley. Current projects 
administered by the CPB total 
$12.5 million. 

8. U.S. Environmental Protection 
Agency Construction Grants -
These federal grants fund 
construction of wastewater 
collection and treatment 
facilities. The program is in 
closeout and is being transitioned 
to the CWSRF program. 

The adjacent bar chart shows total and 
per capita grant and loan funds for 
construction in New Mexico counties 
that were administered through the 
CPB over the past five years. 

1999 Bureau Accomplishments 
As ofJune 30, 1999, the Construction 
Programs Bureau was administering 

319 active projects with funding 
commitments totaling over $74 
million. The CPB also administers 
loans in repayment that total $3 7. 9 
million for the Clean Water State 
Revolving Fund, and $13.3 million for 
the Rural Infrastructure Program. 

In FY 1999, the CPB reviewed 151 
proposed capital outlay projects for the 
New Mexico legislature. Additionally, 
the Bureau reviewed for projects 
administered by agencies outside of 
NMED: 
• 33 Community Development 

Block Grant (CDBG) capital 
projects proposals, and 27 sets of 
plans and specifications for 
CDBG projects administered by 
the NM Department of Finance 
and Administration, Local 
Government Division; 

• 30 reviews of plans and 
specifications for USDA Rural 
Utilities Service; and, 

• miscellaneous project reviews 
for N .M. Economic 
Development Department, the 
Espanola Valley Regional Study 
Committee, and others. 
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EnYironmental lnfra stnH.:ture 
Trends and Needs 
The Construction Programs Bureau 
prioritizes funding for water, 
wastewater, and solid waste 
infrastructure projects based on 
environmental, health, and safety 
criteria. As such, these funding 
programs form an important part of 
Environment Department strategies for 
achieving environmental and health 
improvements in the state. Programs 
administered by the Construction 
Programs Bureau are most effective in 
areas served by New Mexico local 
governments and water consumers 
associations, and in areas of higher 
density population currently served by 
on-site water and wastewater systems. 

Population growth and higher densities 
of population in the Rio Grande 
corridor are creating steadily 
increasing needs for federal and state 
funded water, wastewater, and solid 
waste systems to prevent nuisances 
and degradation of water quality, and 
to support acceptable living conditions. 
Areas outside of the Rio Grande 
corridor that maintain relatively stable 
population numbers , or even gradual 
declines, will demand water, 
wastewater, and solid waste 
infrastructure to replace aging systems 
and to support the quality of life in 
established communities. 

NMED Resources 
The Construction Programs Bureau 
has projected a rising demand for 
public funds administered by the 

Department and a long-term decline in 
federal funding for administrative 
support. The CPB and the Department 
must increase state administrative · 
support, or develop fee-based support 
for administration of programs to meet 
the projected demand. The Bureau 
currently is working on increasing the 
fee-based share of support for loan 
programs and adjusting interest rates 
and other program characteristics. 



!DEPARTMENT OF ENERGY OVERsiGH:r . J 
Current operations at DOE facilities 
are required to meet strict standards 
imposed by federal and state law. At 
the state leveL the Department of 
Energy Oversight Bureau's (Oversight 
Bureau) monitors DOE facilities for 
regulatory compliance. The Oversight 
Bureau is funded by a grant from the 

U.S. Department of Energy (DOE) in 
accordance with the provisions set 
forth in the Agreement-In-Principle 
between the State of New Mexico and 
the U.S. Department of Energy. This 
agreement and focuses on state 
oversight of environmental impacts of 
the DOE facilities: Sandia National 

Laboratories (SNL) in Albuquerque, 
Los Alamos National Laboratory 
(LANL) in Los Alamos, and the 
Waste Isolation Pilot Plant (WIPP) 
near Carlsbad. 

The Agreement-In-Principle resulted 
from an initiative by DOE to improve 
its accountability concerning public 
health, safety, and environmental 
protection. States hosting DOE 
facilities were provided funding and 
staff security clearances needed to 
develop and maintain a credible 
oversight program. The first 
Agreement-In-Principle was effective 
from October 22, 1990 through 
September 30, 1995. The second five
year agreement became effective on 
October 1, 1995. The agreement 
consists of four primary objectives: 
• To assess the DOE's compliance 

with existing laws including 
regulations, rules, and standards; 

• To participate in the prioritization 
of cleanup and compliance 
activities at the DOE's facilities; 

• To develop and implement a 
vigorous program of independent 
monitoring and oversight; 

• To increase public knowledge of 
environmental matters about the 
facilities, and coordinate with local 
and tribal governments. 

The mission of the Bureau is to help 
assure that activities at the U.S. DOE 

. ' (,_\/ I' jl t I 

DOE Oversight 
Bureau 

Water and Waste 
Management Division 

2044-A Galisteo 
P.O. Box 26110 

Santa Fe, NM 87502 

(505) 827-1536 
Fax (505) 827-1545 

"Remote" Bureau 
Staff: 

LANL Oversight 
Office 

P.O. Box 16630 
MS/J-993 

Los Alamos, NM 87545 
(505) 827-0443 

SNL Oversight Office 
P.O. Box 5400 

MS 1396 
Albuquerque, NM 

87185-5400 
(505) 845-5823 
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facilities in New Mexico are protective 
of the public health and safety and the 
environment. The State's oversight 
activities are funded through the 
current five-year agreement. The State 
is in the initial stages of negotiating a 
new agreement with the DOE. 

DOE Facilities' Affects on i\ew 
Mexico's Environment 

Both LANL and SNL have 
contamination from legacy wastes 
created during the cold war era prior to 

modem environmental laws and 
regulations. Sites containing 
radioactive or hazardous legacy wastes 
are being characterized and in some 
cases cleaned up by "Environmental 
Restoration" programs at the facilities. 

While contamination from New 
Mexico DOE activities has occurred, it 
has not caused exceedances of 
regulatory standards off-site. 
Contamination of surface water and 
ground water have been documented at 
LANL. While the Oversight Bureau 
has documented low -levels of both 
radioactive and chemical contaminants 
in storm water runoff leaving LANL 
property, and trace levels of 
contaminants have been detected in the 
regional aquifer underlying the Pajarito 
Plateau where LANL is located; 
these detections of contaminants, 
resulting from operations of DOE 
facility activities but off of DOE 
property, have been below regulatory 
standards. Chemical and 
radioactive contaminants were 
detected in water supply wells 
operated by Los Alamos County in 
late 2000. Again, tests of the 
drinking water supply for Los 
Alamos indicated the contaminant 
Tritium to be well below the 
drinking water standards. 

There is a large plume of tetra
chlorethene (TCE) contamination at 
Kirtland Air Force Base that may be 
associated with activities at SNL. The 
contamination has not been detected in 
City of Albuquerque drinking water. 

The results from ongoing 
environmental monitoring programs 
at LANL and SNL were consistent 
with historical measurements and did 
not exceed federal or state standards. 
Results from samples taken at sites 
with documented contamination 
verified levels of contaminants 
reported by the DOE facilities, some 
of which did exceed standards or 
health-based reference levels. 
Samples taken from monitoring wells 
near the former Interstate Technology 
and Regulatory Cooperation (ITRI) 
facility between 1988 and 1998, show 
six of 23 wells consistently exceeding 
drinking-water standards and ten 
wells consistently below drinking
water standards. 

Department of Energy (DOE) 
Oversioht bv CountY "' . . 

Three New Mexico counties, 
Bernalillo, Eddy and Los Alamos, 
host DOE facilities. In coordination 
with both LANL and Los Alamos 
County, the Oversight Bureau 
investigated sediments in a streambed 
of Kinnikinnik Park, an urban park in 
Los Alamos where LANL discharged 
liquid radioactive waste in the fifties 
and sixties. Following the treatment 
facility's demolition in 1964, sporadic 
investigations and cleanup efforts 
continued until the 1980s. However, 
these efforts concentrated mainly on 
removing the buildings and 
contaminated soil froni the mesa top. 
In 1992, the environmental restoration 
project investigated Acid Canyon 



below old Technical Area-45 as a 
potential release site. Using less
sophisticated sampling techniques 
than those that LANL currently 
employs, investigators concluded that 
the annual radiological dose 

contribution was below acceptable 
limits, and the site was proposed for 
No Further Action in 1996. 

The Bureau chose to re-investigate the 
site because it contained residual 

radioactive 
contamination and 
was located in a 
public park. The 
Bureau's results 
showed considerably 
higher values than 
previous results for 
plutonium, 
americium and 
polychlorinated 
biphenyls (PCBs). 
Because of the 
cooperative efforts 
by the County, 
LANL and the 
Bureau, the 
environmental 
restoration project 
team conducted an 
aggressive sampling 
effort in December 
1999, to refine the 
characterization of 
this narrow drainage 
using the current 
technical approach. 
Results from these 
latest field activities 
will be combined 
with all previous 
data (including the 
Bureau's) tore
evaluate risk and 
remediation options. 

Summ a ry o f 1999 W ork 

Support En vironmental Compliance
The Oversight Bureau continued to 
bring technical and regulatory 
concerns to the attention of decision 
makers at LANL and SNL to promote 
more efficient investigations and 
effective cleanups by the 
environmental restoration programs. 
These earlier and more frequent 
communications helped the two 
facilities complete work and expedite 
regulatory approvals. 

Citizen Advisory Board - The 
Oversight Bureau worked closely with 
the site-specific advisory boards for 
SNL and LANL through attending the 
monthly meetings, and participating in 
various sub-committees. The 
Bureau continued to facilitate the 
community program for the 
Neighborhood Environmental Watch 
Network (a LANL sponsored 
radiation monitoring network, 
accessible on the internet at: http :/! 
newnet.lanl.gov), and assisted with a 
formal training program for citizen 
station managers. Staff members 
gave presentations at environmental 
conferences and released several 
technical reports. In addition, staff 
members worked more closely with 
the environmental offices of San 
Ildefonso, Jemez, Santa Clara, and 
Cochiti Pueblos, coordinating our 
sampling programs and expanding 
shared geographic information 
system data. 
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LANL Watershed Moni toring -At 
LANL, Oversight Bureau staff helped 
to develop a watershed-based approach 
to addressing contaminant migration 
and Clean Water Act permitting issues. 
Oversight Bureau staff worked closely 
with laboratory investigators as 
regional groundwater monitoring wells 
were installed under the 
Hydrogeologic Work Plan. Bureau 
staff assisted a property owner in the 
characterization of contamination left 
there by a former LANL employee. 
Oversight Bureau staff sampled 
storm water runoff from canyons that 
bisect LANL technical areas and 
potentially carry sediments off 
LANL property. 

Environmental Trends at DOE Facilities 

Cleanup of legacy wastes will continue 
at LANL through the end of the decade 
and possibly into the next (at the 
present rate of remediation). SNL is 
slated for completion in 2003 . It is 
expected that a significant portion of 
the legacy wastes will be left in place, 
due to the low risk they pose. We are 
working with DOE and the facilities to 
develop long-term surveillance and 
monitoring programs for these sites. 
Operations at SNL and LANL are 
expected to continue at their present 
level as some older facilities are 
mothballed or decommissioned and 
new facilities are built. They are 
complex, dynamic institutions that will 
continue to impose a significant 
workload to the State in its 
regulatory oversight. 

WIPP will be increasing the number of 
shipments as more "generator sites" 
begin shipping. The Oversight Bureau 
will work in conjunction with NMED 
regulatory programs to assure that 
wastes destined for WIPP which were 
generated by other DOE facilities are 
in compliance with the permit issued 
to the WIPP facility. Monitoring of 
the environment surrounding WIPP 
will continue to assure that wastes are 
not migrating from the repository. The 
Oversight Bureau will require 
additional resources if a new office is 
located in Carlsbad to oversee WIPP. 

DoE Oversight NEWNET Monitoring Locations 

NEWNET stations measure airborne radioactivity. 



[DRINKING WATER- -------u I 
Drinking Water Quality in 
New :Vlexico 

The water quality of New Mexico's 
public water systems is generally very 
high, as documented by routine 
sampling and analysis. The primary 
problem encountered throughout the 
state is with bacteriological (coliform) 
contamination. A small but increasing 
number of water sources are 
contaminated by chemicals or nitrates 
or are threatened by such 

contamination. The major causes of 
contamination affecting public 
drinking water in New Mexico are 
inadequate disinfection treatment for 
microbiologicals and nitrate pollution 
originating from septic tanks located 
too close to drinking water sources. 

New Mexico's ground water (the 
major source of drinking water in this 
state) is also affected by naturally 
occurring arsenic and radon at 
concentrations that exceed limits now 

D7h1~lJB>""VJ'JbJ' B%bTW 
being proposed by the 
U.S. Environmental 
Protection Agency. 
New Mexico 
currently has over 
1,300 active public 
water systems 
regulated by the 
NMED Drinking 
Water Bureau. A 
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public water system is 
any system that has at 
least fifteen service 
connections or serves 
an average of at least 
25 individuals daily 
for 60 or more days a 
year. There are three 
categories of systems: 

Community Water 
Sys tem: A public 
water system that 
serves at least 15 

service connections used by year
round residents or regularly serves at 
least 25 year-round residents. 

:'\on-Tra nsient N on-Communit~ · 

Water System: A public water 
system that is not a community system 
and regularly serves at least 25 of the 
same persons (non-residents) over six 
months per year. 

Tran sient \'on-Community Water 
System: A public water system that is 
not a community water system and 
regularly serves an average of at least 
25 individuals (non-residents/different 
persons) for at least 60 days a year. 

Each year the Drinking Water Bureau 
prepares, submits to the U.S. EPA, and 
makes available to the public a 
"Compliance Report" listing the public 
water systems that violated Safe 
Drinking Water regulations and the 
types of violations reported 
As column 7 of the adjacent table 
shows, the vast majority of the 
drinking water quality violations in 
public water systems, were Total 
Coliform Rule (TCR) violations. 
Violations of the total coliform rule are 
caused primarily by inadequate system 
operation, rna intenance and 
disinfection. 

In 1999, 230 public water systems (or 
17%) were in violation of some 
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Total Coliform Rule 
(TCR) 

Coliforrns are a group 
of bacteria common in 
both the environment 
and digestive tracts of 
humans and mimals. 

The presence of 
coliforms in water 

indicates that disease
causing agents may 
also be in the water. 

Treatment options for 
systems exceeding the 

TCR include 
mandatory 

disinfection, boil water 
advisories, and repair 
of faulty distribution 

systems. 
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primary drinking water standard. 
Sampling for total coliform bacteria 
(from human and animal feces) is the 
responsibility of each public water 
system. Most of the violations 
reported are for failure to monitor and 
report on bacteriological quality. 
Compliance trends have been similar 
for several years. 

Summ ary of :\1ajor Drinkin g Water 
lssucs Affectin g :\ C\\ :\1 cxi co 
Counties 

I . System 
Regionalization -
Small systems in 
certain regions of 
the state could 
benefit by 
combining to form 
a larger more viable 
system. The cost 
associated with 
connecting smaller 
systems to larger 
ones may be 
prohibitive for 
some small water 
systems. Satellite 
management or 

Totals 

shared billing/financial 
management, and shared 
operations and maintenance are 
other examples of the potential 
beneficial partnerships among 
small systems and these are not as 
dependent on physical proximity. 

2. Total Coliform -Many violations 
of the total coliform standard 

could be eliminated with routine 
disinfection treatment and 
improved operation. These 
violations occur throughout the state, 
most frequently in small systems. 

3. Ope rato r Cert ification -Many 
small water systems lack a 
trained, certified operator. 
Improvements to the training and 
certification program have been 
initiated by the Facility 

Operations Section, which is 
responsible for operator training 
and certification (see Surface 
Water Quality Bureau). This lack 
of trained, certified operators in 
small systems throughout the 
state will become more 
problematic as federal 
regulations become more 
complex. 

4. Nitrates -AnumberofNew 
Mexico public water supplies have 
been placed on quarterly 
monitoring for nitrates. This 
mandatory monitoring is required 
when a system exceeds 5mgll or 
half the maximum contaminant 
level of 10 mg/1. Nitrates have 
potentially acute health effects and 
must be monitored closely. Most 
violations of nitrates in drinking 
water are the result of drinking 

water sources located too close to 
septic tanks. Examples of counties 
and communities with one or 
more systems recently exceeding 
5 mg/1 nitrate include Santa Fe, 
Taos, Rio Arriba, Cibola, San 
Miguel and Harding counties 

5. fl ouride - Some water systems 
exceeded the secondary maximum 



contaminant level (MCL) of 2 mg/ 
1 for fluoride in drinking water. 
The secondary MCL is set to 
protect against objectionable 
dental fluorosis, not considered by 
EPA to be an adverse health 
effect. Seondary MCLs are not 
enforceable. Recommended 
MCLs are intended to prevent 
adverse aesthetic effects, as 
opposed to health effects. An 
exceedance of the secondary 
standard requires public 
notification. Examples of areas 
which exceed the secondary 
standard include the Espanola area 
and Curry, Sandoval and 
Guadalupe counties. 

6. Flouride: Primary MCL -In more 
severe instances, some public 
water supplies exceed the 
Maximum Contaminant Level 
(MCL) of 4.0 mg/1 for fluoride. 

This standard is set to 
protect against crippling 
skeletal fluorosis. 
Communities affected are 
seeking treatment and 
alternative sources to bring 
the system into compliance. 
The communities have 
provided notification to the 
public. Examples of 
counties and communities 
which exceed flouride MCL 
are San Jon, Lordsburg, 
Floyd, Grove, Luna County 
and Sierra County. 

7. Cround Water 
Influenced bv Surface Water
Ground water under the direct 
influence of surface water 
(GWUDI) is subject to new federal 

system, modifying the system to 
exclude surface water, or adding 
treatment systems to bring them 
into compliance with the Surface 
Water Treatment rule. Water 
systems most often found to be 
GWUDI are located in areas that 
relay on springs, very shallow 
wells, or infiltration galleries for 
their source of drinking water. 

8. Wildfire- The increase in area 
wildfires has demonstrated the 
need for improved watershed 
management for communities 
relying on surface water for their 
drinking water. The Scott Able 
Fire in the summer of 2000 
affected some public water 
systems, completely destroying 
one. Other water systems were 

regulations .---------------------------" 
because it was 
found to be subject 
to the same health 
risks as surface 
water. These risks 
include parasites, 
such as giarda and 
cryptosporidium, 
and possibly 
bacteria and 
viruses. The 
Bureau reviewed 
about 100 
community water 
sources, and 15 
requirerrents, by 
either disconnecting 
theGWUDI 
source from the 

Environmental Specialist Jim Edwards 
and two Holloman Air Force Base water 
system operators ins'Pect a well during a 
sanitary survey in August 1999. 
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affected by flooding that 
occurred when rains arrived, 
washing ash and mud from the 
just-burned slopes. 

Concerns and Ongoing Actions 

Potential Health Threats : Many 
small systems were constructed in 
the 1950s. These systems are 
now suffering galvanized pipe 
and storage tank failures. The 
systems have not been well 
maintained, nor have they been 
brought into compliance with 
new laws and regulations. Most 
emergencies are compounded by 
lack of financial resources. New 
responses by the NMED and 
funding agencies to these 
problems are being developed. 

Ur~nium in New Mexico's Drinking Water 

In 1991 the U.S. Envirorunental Protection Agency proposed a 
Maximum Contaminant Level (MCL) of20 l!gll for uranium 
in drinking water. On April21, 2000 EPA proposed three 
options for consideration: 20 I! gil, 301!gll and SO!! gil. New 
Mexico has 34 public water supplies that exceed 20 ugll and 5 
that exceed 80 !!giL. 

compliance with the Surface 
Water Treatment rule. 

The second source water issue is 
source water that does not meet 
the primary drinking water 
standards. In some cases the 
source of contamination is 
difficult to determine and requires 
extensive Bureau technical 
assistance. In most cases the high 
capital cost of treating the 
contamination or developing 
additional sources poses a serious 
problem to the community. 

Drought conditions and wildfires 
highlighted the need for source 
protection in many communities. 
Small systems, relying on one 
well, have since begun to 
anticipate the need for alternate 
sources and source protection. 
Increasingly, watershed 

New Regulati ons: The new 
surface water regulations and 
requirements for disinfection by
product monitoring are complex 
and require a great deal of training. 

, ___________________ .. management is recognized by 

Four new federal regulations are 
projected to be transmitted by the U.S. 
EPA in 2000. These rules strengthen 
the enforcement, microbiological, and 
public notification provisions of current 
regulations. Their complexity will 
make compliance by small systems 
even more difficult, and necessitate an 
increase in training and public outreach 
provided by the NMED. 

Furthermore, the U.S. EPA has 
proposed maximum contaminant 

levels for radon, arsenic, and 
uranium. Many systems in New 
Mexico exceed the levels being 
considered. The maps on these 
pages summarize uranium levels 
by county. 

Source Water Iss ues: Close to 100 
drinking water supply sources were 
tested to determine if they were 
groundwater under the direct 
influence of surface water 
(GWUDI). Fifteen systems were 
found to be GWUDI and there is 
ongoing work to bring them into 

public water systems as an 
essential element of source protection. 

The New Mexico Source Water 
Assessment and Protection 
Program (SWAPP) gathered 
information on public drinking 
water sources and involved 
communities in source water 
protection through public outreach 
and education, the formation of 
local planning teams. 

ldentifcation ofTroubled Systems 
Prior to "Ciisis'': The NMED has 
begun gathering more technical 



information on the fmancial and 
managerial capacity of the systems' 
owners and operators. In doing so, 
the Department offers assistance in 
updating bylaws, rules, regulations 
and rate structures. 

1999 Drinking Water Bureau 
Highlights: 
• 114 engineering plan checks/ 

environmental reviews completed; 
• Three Comprehensive Performmce 

Evaluations completed on surface 
water treatment plants; 

~--------------------------------~ • 91ocu~mmunity~sterns 
were tested to see if the source 
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DWB staff Becky Crown and Andrew Edmondson 
and Timberon Water and Sanitation District water 
system operator Jason Hamill (far lett) at a water 
supply spring infiltration area during a sanitary survey 
of the Timberon water system on August 30, 2000 . 

water was under the direct 
influence of surface water; 
• An average of 52 site visits 
were made by each member of 
the Technical Assistance Staff 
in the past year; 
• Under contract with the 
Bureau, technical assistance 
providers worked on-site with 
an average of over 33 systems 
per month; 
• 145 sanitruy Sl.UVeys ofpmlic 
water supplies were completed; 
• Performed six on-site 
assessments for existing 
microbiological laboratories, 
resulting in recertification of 
them all; 

.._ ______________ _. • Added 99 drinking water 

As sanitary surveys are completed, 
systems are evaluated and ranked on 
the State's Revolving Loan Fund 
priority list for construction projects. 
Public meetings were held in the 
spring of 2000, with all stakeholders 
invited, to develop a state strategy to 
assist existing systems with obtaining 
and maintaning the technical, 
managerial, and financial capacity 
necessary to consistently deliver safe 
drinking water. 

• 

systems were to the Revolving 
Loan Fund Priority List of 
potential construction projects. 
Capacity assessments were 
completed for sixteen; 
Provided Consumer Confidence 
Report training. 

Drinking Water Protection Trends, 
Current and Future Needs 

The most significant changes affecting 
New Mexico's drinking water are 

coming from new federal standards 
proposed for radon and arsenic, and 
new regulations which will be difficult 
to implement. The 1996 Amendments 
to the federal Safe Drinking Water Act 
(SDW A) have had, and will continue 
to have, a significant impact on 
drinking water protection in New 
Mexico. 

Due to requirements of the new rules 
and most funding sources, there will 
be a major increase in the number of 
hours required to manage and operate 
a public water system. 
In order for water systems to maintain 
compliance with ever-tightening 
requirements of the new rules, many 
will need to upgrade or add new water 
treatment technology. Additionally, 
New Mexico has many small, volunteer
operated systems 
that were 
constructed 30 -
50 years ago 
pursuant to the 
State Sanitary 
Projects Act. 
All ofthese 
systems will 
require a major 
overhaul of 
distribution 
networks . 

Arsenic- EPA 
has proposed a 
standard of 5 ugl 
l which will 
affect both small 

Public Water Supply Sources with Arsenic 
Levels > 0.005 mg/1 

and large system ' -- 1 
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by imposing large capital costs on 
local communities. 

The proposed arsenic standard would 
require many systems to upgrade in order 
to comply. Additionally, many of these 

technologies have 
significant 
concerns 
associated with 
them, such as 
excessive waer 
loss and 
generation of 
hazardous and/or 
radioactive waste 
streams. 

Radon -New 
proposed 
standards for 
radon in drinking 
water may put 
halfofNew 
Mexico's public 
water systems out 
of compliance 
with the Safe 

Drinking Water Act. A national standard 
for radon in drinking water does not exist 
at this time. However, if the Bureau 
develops a multi-media program to 
control radon, the standard will be less 
stringent and fewer communities will 
face compliance problems. 

NMED's Response to Drinking Water 
Trenls 

The Drinking Water Bureau expects to 
work intensively with the small surface 

water systems and the GWUDI systems 
to aid them in meeting the more stringent 
Enhanced Surface Water Treatment Rule 
and to assist them in obtaining the 
upgrades for compliance with the more 
restrictive turbidity limits. Disinfection 
Byproducts Rule compliance will also be 
a focus. 

Mandated, expanded Bureau 
involvement in total system needs -
technical, 
managerial, and 
financia 1-and the 
Safe Drinking Water 
Act Amendments of 
1996 necessitate staff 
training, and 
increased technical 
assistance for 
drinking water system 
operators. 



AINTED WATER 

The New Mexico Environment De
partment (NMED) has been analyzing 
streams, drinking water and ground
water from across the state for about 
28 drugs. Results detailed in the adja
cent map showed trace amounts of 
pharmaceutical drugs in surface water 
near Espanola and Bloomfield. 

Humans and animals excrete some 
portion of the drugs they consume, 
sending the pharmaceuticals into 
sewage treatment systems. Standard 
sewage-treatment technologies are 
ineffective for eliminating drug res i
dues. While activated carbon filtra
tion can remove drug residues from 
water, most waste-water treatment 
systems and drinking water systems 
do not have it. 

The NMED and the Scientific Labo
ratory Division (SLD) of the New 
Mexico Department of Health are 
conducting initial tests to determine 
what drug residues are present in 
water in the state and at what ccn
centrations. Sampling locations in
clude: sewage outfalls near eight of 
New Mexico's larger cities; surface 
water from eighteen sites along four 
rivers; ground water from 16 IID

nic ipalities and military bases; and, 
drinking water from six wells . 

The SLD has initially tested for anti
depressants, hormones arxllipid 

(cholesterol) regulating agents because 
they are frequently detected in water 
and are heavily prescribed in the 
United States. The SLD will begin 
testing for analgesics, antibiotics, anti
convulsants, and cardiovascular phar
maceuticals after acquiring specialized 
equipment sometime in 2001. Antib i
otics in surface water have been linked 
to the development of antibiotic-

resistant bacteria in rivers and birds. 
Antibiotic -resistant bacteria have been 
detected in United States rivers, in
cluding salmonella in the Rio Grande. 

The most commonly prescribed drugs 
in the United States are: analgesics, 
such as ibuprofen arxl acetaminophen; 
antibiotics, such as penicillin; anti
convulsants; anti-depressants; cardio-
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vascular drugs; hormones, such as es
trogen; and lipid -lowering agents. 

The NMED began testing for pharma
ceutical drugs after limited monitor
ing in Switzerland, the United 
States, Canada, and Brazil detected 
drug residues in ambient water. 
Swiss scientists studying pesticides 
in water discovered Clofibric Acid, a 
cholesterol drug, in ambient surface 
water because of its similarity to the 
pesti:ide Mecoprop. 

While the heavily populated middle 
Rio Grande Valley had not yet been 
sampled, test results through Novem
ber 2000 have provided no evidence 
that drug residues widely occur in am
bient water in New Mexico. Estro
genic substances were detected in a 
sample from the San Juan River at 
Bloomfield; and testing of water being 
released to the Rio Grande from the 
Espanola wastewater treatment plant 
showed trace amounts of a narcotic 
like Darvon, and an epileptic seizure 
drug like Dilantin.. All four sewage 
samples contained at least one drug 
residue, but did not contain a complex 
variety of them. Drugs were detected 
in only two of six surface-water sam
ples. All of the detected drugs were 
measured in the parts-per-trillion 
range, which is very small. No drug 
residues, whatsoever, were detected in 
any of five ground-water samples. 

While these very low drug concentra
tions near Espanola and Bloomfield 
are not expected to directly affect hu-

man health, they are a concern for po
tential effects on river animals. 

Documented effects of pharmaceutical 
drugs in water include the development 
of antibiotic -resistant bacteria in rivers 
and birds, and sexual disruption of fish 
exposed to estrogenic chemicals. Anti
biotic -resistant bacteria have been de
tected in United States rivers, including 
salmonella in the Rio Grande. 

Male fish in rivers receiving sewage 
effluent with estrogenic compounds in 

the very low amounts (part-per-trillion, 
or ng!L) produce the female egg-yolk 
protein, vitellogenin. The appearance 
of female characteristics and the pro
gressive disappearance of male charac
teristics, as seen in fish in the United 
Kingdom, can be a serious threat to the 
survival of that species. Hormone con
centrations in the San Juan River are in 

the same range as those causing sexual 
disruption in fish in Great Britain. 

Positive test results from New Mexico 
will be compared with concentrations 
found in study areas outside New 
Mexico and known to affect aquatic 
life. The NMED will review actions 
taken by authorities in other areas, in 
response to similar discoveries. If hu
man health issues arise, the New Mex
ico Department of Health Office of 
Epidemiology will be consulted. 



'GROUND WATER . I 
Approximately 90% of the popula
tion of New Mexico depends on 
ground water for its drinking water. 
Nearly one half of the total water 
used for all purposes in New Mexico 
is ground water. In many locations, 
ground water is the only available 
water supply. New Mexico's water 
quality protection programs ap
ply to all ground water with a 
total dissolved solids concen
tration of 10,000 mg/1 or less 
(of relatively good water qual
ity) for present and potential 
future use as a domestic and 
agricultural water supply. 

State Regulation of Ground Water 

Ground-water quality manage
ment in New Mexico has both 
state and federal aspects. The 
State establishes ground-water 
quality standards, assesses the 
quality of ground waters, adopts 
regulations, and takes actions to 
protect and maintain ground wa
ter quality. At the federal ievel, 
the U.S. Environmental Protection 
Agency supports the state in impe
menting the Clean Water Act, the Safe 
Drinking Water Act, the Comprehen
sive Environmental Restoration and 
Compensation Liabilities Act 
(CERCLA, or Superfund) and other 
federal acts that contain ground water 
quality protection provisions. 

The State of Ground Water in ~\1 

The quality of ground water in New 
Mexico varies widely. It contains 
naturally occurring minerals that dis
solve from the soil and rock that it has 
flowed through. Mountain aquifers, 
recharged by recent rain and melted 

snow, often yield high quality water. 
A tremendous amount of fresh water 
occurs in the Rio Grande valley fill 
aquifer, stretching from Colorado to 
Texas. Some ground water in the 
southern part of the state is too salty to 
be used for drinking. High levels of 
natural uranium occur in some ground 

waters in northern Santa Fe County, in 
the Grants-Gallup area, and in Quay 
County. Naturally high fluoride and arse
nic also occur in various areas around the 
state. Ground-water pollution caused by 
humans is discussed below. 

The New Mexico Water Quality Con
trol Commission (WQCC), un
der the authority of the New 
Mexico Water Quality Act 
(NMWQA), has adopted 
ground-water quality standards 
and regulations for the preven
tion and abatement of ground
water contamination. (Programs 
established under the New Mex
ico Oil and Gas Act, Hazardous 
Waste Act, Ground Water Pro
tection Act, Solid Waste Act, 
Emergency Management Act, 
Voluntary Remediation Act, and 
Environmental Improvement 
Act also contain provisions that 
are designed to protect ground 
water quality.) 

The cornerstone ofNew Mex
ico's ground-water pollution 

prevention is the state's ground-water 
discharge permit program, which pro
tects groundwater quality through the 
issuance of ground-water pollution 
prevention permits pursuant to the 
NMWQA. This program, in place 
since 1977, regulates all discharges 
that have the potential to adversely im-
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pact ground-water quality, including 
domestic wastewater treatment sys
tems, mining operations, dairies, in
dustrial facilities, and food process
ing plants. 

Ground-water protection costs are gener
ally orders of magnitude less than the 
costs of cleaning up aquifers. In some 

cases the contaminated ground water can 
never be restored In 2000, the NMED 
handled approximately 800 active per
mits. That number increases yearly. 

Ground-Watet· Contamination In
ventories -The New Mexico Water 
Quality Act gives the state authority to 
require the assessment and abatement 
of releases that cause or threaten to 
cause poor ground-water quality stan
dards, and includes provisions for the 
reporting and cleanup of spills that po-

tentially impact ground-water quality. 
The Department maintains an inven
tory of known ground water contami
nation cases in the state. At least · 
1,235 cases have been identified from 
1927 through March 1999, with 188 
public and 1,719 private water-supply 
wells impacted. Ground-water con
tamination most frequently occurs in 
vulnerable aquifer areas where the wa
ter table is shallow. 

Causes and Sources of Contamination 

Between 1927 and 2000, more than 
1,400 cases of ground-water contami
nation have been identified by NMED. 
More than one-half of these cases 
have been caused by non-point (or dif
fuse) sources, predominantly by large 
numbers of domestic septic tanks and 
cesspools concentrated in an area such 
as a subdivisim. Point sources also 
contribute to ground water contamina
tion through accidental spills, leaks, 
and illegal discharges. Leaking under
ground storage tanks account for al
most one-half of all point source con
tamination. Other principal point 
sources of ground water pollution are 
oil and gas production activities, min
ing and milling, sewage (including 
septage) disposal, dairies, and miscel
laneous industrial sources. At least 
1,907 water-supply wells have been 
impacted by these cases. 

Ground-Water Cleanups 

Once contaminated, ground water is 
difficult, or, in some cases, impossible 

to return to its original quality. Com
mon methods of cleanup include: 
• Removal and recycling of oil float-



ing on top of the water table (free
product recovery); 

• Pumping contaminated ground wa
ter out and treating it (pump-and
treat); 

• Blowing air into the aquifer and 
vacuuming contaminant vapors out 
from the soil (sparge-and-vent); 

• Stimulating native ground-water 
bacteria with oxygen, food and/or 
nutrients to enable them to more 
rapidly biodegrade pollutants into 
harmless byproducts (enhanced bio
remediation); and 

• Monitoring natural abatement proc
esses as they reduce contaminant 
concentrations to within standards 
(monitored natural attenuation), if 
there are no imminent risks to hu
man health and welfare. 

Restoration of ground-water quality 
often takes decades to accomplish, 
and can be very expensive. NMED 
also oversees Superfund "toxic 
waste" sites. Eleven sites have been 
placed on the National Priorities 
list, and 20 additional sites are m
der investigation. 

Environmental Trends Relating to 
New lVlexico's Ground Water 

While much ofNew Mexico's program 
for prevention and abatement of 
ground-water pollution has proven to 
be effective, some remaining problems 
need to be addressed. These problems 
are briefly discussed below under 
three categories: non-point sources, 

point sources, and 
general problems. 
Non-Point Source 
Pollution -More 
than half of all 
known ground-water 
contamination cases 
in the state were 
caused by non-point 
sources, predomi
nantly household 
septic tanks and 
cesspools. Programs 
to cope with pollu
tion from these 
small domestic sew
age systems need to 
be improved. 

More work needs to 
be done to assess the 
extent to which agri
cultural practices are 
a source of ground 
water contamination. 

Point Source Pollution -Point 
source discharge is water pollution 
that is discharged from a discrete lo
cation, such as a tank, pipe, landfill, 
injection well, industrial or large 
multi-family septic system leach 
field, or land application site for do
mestic, animal and industrial waste
water. Current discharges from 
most types of point sources are con
trolled under permitting require
ments. However, problems are still 
caused by some permitted point 
source discharges. 

Many ground-water contamination 
cases were caused by past practices 
that would not be allowed under pre
sent-day regulations. The ability to 
require cleanup of those historical con
tamination plumes is largely limited to 
those cases where the responsible party 
can be found. The provision of tax
payer-financed cleanup is limited. 

Accidental discharges, including re
leases from underground storage tanks, 
transportation and pipeline spills, and 
illegal dumping can be a significant 
cause of water contamination. Reguh
tions requiring the responsible party to 
remediate damage is only useful if the 
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responsible party can be found and is 
not bankrupt. The state's emergency 
response program, under the Emer
gency Management Act, is under
funded to provide sufficient staff or to 
train and equip workers properly. 

Vacuum truck pumpage, such as sep
tage, car wash grit-trap wastes, or res-
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taurant grease-trap wastes, is no longer 
accepted at sanitary landfills. At
tempts to establish separate permitted 
disposal facilities have met with 
neighborhood resistance; despite this, 
several facilites have been permitted. 

General Problems - Programs to pre
vent ground-water pollution have 
proven to be much more effective than 
cleanup programs. Prevention of 
ground-water pollution is much faster 
and more cost effective than trying to 
cleanup an aquifer after it has become 
contaminated. Cleanup is always ex-

pensive, often costing hundreds of 
thousands or even millions of dollars, 
and taking many years. In fact, 
cleanup is sometimes impossible at any 
price. Therefore, it is much less ex
pensive in the long run to be sure that 
adequate resources are devoted to pre
vention of ground-water pollution. 
However, the success of preventive 
programs depends on having adequate 
staff to review proposed actions to en
sure that plans are adequate to protect 
ground water, inspect the sites to verify 
that plans are carried out as approved, 
and promptly correct developing prob
lems. Success is also dependent on 
having adequate legal resources to pur
sue enforcement actions as well as ef
fective enforcement tools such as 
strong policies and regulatory require
ments. In times of tight budgets, re
sources for preventive programs are 
often threatened. 

There is a need for better data rna n
agement and better coordination of 
data handling by the various age n
cies that collect, record, and use 
ground water data . 

Public understanding is key to pe o
ple behaving in an environmentally 
sound manner. Although these prob
lems have been the focus of attention 
for years, the solutions have proven 
to be troublesome. 

Potential Bureau Initiatives 

Providing resources are needed for the 
following activities: 

• Implementation of ground-water 
quality protection outreach activities. 

• Evaluation of disposal practices for 
untreated discharges, such as 
sludge and septage disposal, large 
volume septic tank/leachfields, and 
some agricultural discharges. 

• Identification and permitting of 
unpermitted dischargers , includ
ing outreach and enforcement as 
necessary. 

• Development of cost-effective 
treatment technologies for nitro
gen- based discharges such as 
food processing plants, dairies, 
and other agricultural facilities . 

• Development and maintenance of 
a data management system for 
ground water quality data. 

• Coordination of water quality 
and water quantity activities and 
initiation of joint quantity/quality 
decision- making. 

• Evaluation of ambient ground 
water quality throughout New 
Mexico. 



IHAZARDOU-SnWASTE I 
Hazardous Waste in :\ ew .\l e\i cn 

The use of hazardous materials is peM
sive and almost unnoticed throughout our 
society. These materials are often dis-

HWB staff will help the business not only 
achieve regulatory compliance, but also 
establish better ways of minimizing, reus
ing, or recycling waste. These efforts of
ten result in significant cost savings. 

carded, beccm- 1 N+ii s •• ¥1 a 
ing hazardous • · ' - *' Some hazardous 

waste generators 
do more than 
create waste; 
they also treat, 
store and disJX>se 
of hazardous 
waste. There are 
25 such (RCRA, 
Subtitle C) facili
ties in New 
Mexico with 
over 200 hazard-

waste, and po
tentially posing a 
significant risk 
to human health 
and the enviroo
ment ifhandled 
irnprq_)erly. 

Safe mana~
ment ofhazard
ous waste starts 
with the waste 
generator. There 
are nearly 2,000 ha:zardous waste genera
tors in New Mexico ranging from 
neighborhood auto body shops and ccm
munity hospitals, to petroleum refineries, 
military installations and national labora
tories. The Hazardous Waste Bureau 
(HWB) is responsible for ensuring these 
generators manage, transport and dispose 
their wastes safely. 

The Bureau's cornerstones for assuring 
safe management of hazardous materials 
are site inspections and compliance as
surance through audits. The HWB also 
maintains an active Technical Assistance 
Program, which provides consultative 
services to any business that requests it. 

ous waste 
"operating units" cleaning up over 3000 
sites. Half of the facilities are owned by 
the federal government. Half of all operat
ing units are at Los Alamos National 
Labcratory (LANL). 

New Mexico has three radioactive disposal 
sites. One, the Waste Isolation Pilot Plant 
(WIPP) near Carlsbad, was issued a per
mit in 1999. The other two, at LANL and 
Sandia National Laboratories (SNL), have 
buried radioactive and/or mixed waste that 
is too "hot" with radioactivity to safely ex
cavate even by remote equipment. Safely 
managing this material is further compli
cated by the fact that no disposal facility in 
the nation can accept these wastes. 

Clean up activities are receiving in
creased attention from permitted facili
ties and NMED staff. Since June of 
1999, the HWB has changed its focus 
and method of operation by implement
ing a "project team" approach. This re
directs all parties ' efforts away from ex
haustive studying and toward making 
timely decisions on clean-up strategies. 
The HWB provides a report to the Envi
ronmental Improvement Board each year 
that summarizes permitting and correc
tive action document review activities. 
This report is available to the public. 
The following sites are of particular coo
cern for HWB permitting or clean up: 
• White Sands Missile Range has 

multiple ground water plumes that 
are being investigated by the HWB. 

• NASA has a large, multiple-
constituent, ground- ll .r. ____ ,.ifl!i 
water plume for which 
efforts are underway 
to stop migration to
ward municipal water 
supplies. 

• Contaminated ground 
water is under the 
northern part of Kirt
land Air Force Base 
and Sandia National 
Laboratories. A study is 
underway to determine origin and 
remediation needs. Potential 
sources include SNL, but also Kirt
land Air Force Base, and an old city
owned landfill. 
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• Fort Wingate, near Gallup, has mul
tiple groundwater plumes that are 
currently being addressed by staff. 

• Giant Refining Company in Bloom
field has contaminated ground water 
at the facility and the plume has mi
grated off-site. 

• Contamination has been discovered 
in ground water under LANL. Stud
ies are ongoing to determine the m
ture, rate, and extent of the problem. 

Summ a ry of 1999 \\'ork 

Major efforts were undertaken in 1999 to 
finalize operating permits for the Waste 
Isolation Pilot Plant (WIPP) near Carls
bad and the Triassic Park hazardous 
waste disposal facility. The WIPP permit 
was issued in late 1999. The site is the 
first permitted geologic repository for the 
nation's weapons -related transuranic 
waste. WIPP is intended to keep dis
posed wastes safe for 10,000 years. (See 
more on WIPP as a "Featured Topic" in 
this report.) The Triassic Park facility's 
permit is expected to be issued in 200 1. 
It will be the first commercial hazardous 

waste disposal facility 
in the state. 

A new fee program 
was initiated in 1999 
with the first ammal 
audit of all hazardous 
waste release sites, as 
well as treatment, 
storage and disposal 
facilities in the state. 

The fee program also assesses costs for 
reviewing corrective action documents 

and permit actions, thus 
helping to assure that regu
latory submittals are han
dled in a timely manner. 

The Bureau maintained its 
presence along the interm
tional border, with 30 inter
national transportation in
spections during the year. 
The HWB also secured 
hazardous macrals and 
waste inspection training 
for border officials. 

The Bureau responded to 
several erne rgency hazardous substance 
incidents, funded by the state's Hazard
ous Waste Emergency Fund These inci
dents have been very diverse. A major 
response action in Albuquerque involved 
removing abandoned hazardous waste 
from a South Valley residential 
neighborhood. Another response in
volved securing and disposing of a large 
amount of abandoned mineral processing 
materials and wastes stored at a resi
dence near Caballo Lake. Several other 
responses dealt with clandestine drug 
laboratories. The largest of all responses, 
however, was the Los Alamos town-site 
cleanup after the Cerro Grande Fire. (See 
the "Wildfires" section of this report). 

Future Environ mental Trends in 
Hazardous and Radioactive ;viaterials 

Emerging issues with hazardous waste 
generation in certain industries support 
targeting those industries for outreach. 
Waste minimization and pollution pre-

vention programs are being substan
tively incorporated into facility permits. 

Discovery of abandoned chemicals and the 
emerging problems of clandestine drug 
labs, particularly in small communities, fir
ther increases the need for increasing the 
Hazardous Waste Emergency Fund 

C urrent and Future :\eeds 

Prior to 2000 the HWB had a tremen
dous backlog of corrective action doc u
ments and permit applications. New De
partment and Bureau management deve l
oped a team-oriented approach to deal 
with high-priority facilities. The new fee 
program promises to provide the re
sources needed to expedite review and 
processing of permit applications and 
corrective action documents, some awai:
ing action for over three years. The 
fledgling fee program will require several 
years to accurately assess the resource 
challenges ahead 



[OCCuPATIONAL HEALTH AND SAF-ETY___ I 

The vision of the NM Occupational 
Health & Safety Bureau (OHSB) is to 
make New Mexico 's workplaces the 
safest in the nation. 

OHSB continued to make substantial 
progress in the health and safety of 
New Mexico employees in 1999. The 
overall injury and illness rate contin
ued to drop while the total number of 
employees in the workforce rose. Most 
notable has been the construction in
dustry, which has seen a reduction in 
the injury/illness rate from 12.2 work
ers per 100 in 1992 to 7.4 per 100 
workers in 1998. During the same 
time, employment in the industry rose 
by more than 3,700 jobs, and the 
OHSB directed over 50% of total re
sources to this one industry. 

Targeted Industries for 
Injury and Illness 

Reduction Efforts: 

Fabricated Metal 
Products 

Commercial Machinery 
Heavy Construction 

Radiator Shops 

To meet 
the chal
lenges of 
the 21 51 

century, 
the OHSB 
has impe
mented a Low--------• five-year 
strategic 

plan, with yearly performance plans. 
The primary purpose of the Strategic 
Plan is to effectively and efficiently 
utilize limited Bureau resources in 
those industries which continue to 
have high injury/illness rates. Services 

to those new employers and to em
ployers with low rates of injury/illness 
will be 
scaled back 
in order to 
address 
health and 
safety is
sues with 
existing 
high hazard 
industries. 

Lost \\'ork 
Day Injury 
& Illness 
Rate - The 
prunary m
dicator of 
hazard re
duction is the 
Lost Work Day Injury & Illness Rate 
ofNew Mexico's employees. There 
has been a steady reduction in the 
overall rate during the past five years, 
with a most notable reduction in the 
General Construction Industry. 

Fatality Rate -- The fatality rate in 
New Mexico has remained fairly 
steady during the past five years, aver
aging 52 incidents per year. Of these, 
approximately one-half of the total are 
related to traffic deaths. The oil and 
gas industry accounts for 17-20% of 
all the New Mexico work related fa
talities, while only employing 2% of 

New Mexico's workforce. New Mex
ico's oil and gas industry accounts for 

14% of the total 
recorded fatali
ties in the oil 
and gas indus
try nationwide. 

The Construc
tion I nct us-
try -- There has 
been a reduc
tion of the Lost 
Work Day in
jury/illness rate 
of 4.3 workers 
per 100 in 1994 
to a low of 2.4 
per 100 work
ers in 1997. 
The National 

trend also saw a reduction, but not as 
dramatic as in New Mexico. During 
the same time frame, NM employment 
rose by over 3,700 workers in the Gen-

Lost Work Days per 100 Construction Workers 

5 ~---J 
3 

2 

0 
1994 1995 1996 1997 

0 NM Lost Work 
Day Rate 

• National Lost 
Work Day Rate 

31 



32 

era! Construction Industry. Other in
dustries also saw a reduction in their 
injury/illness rates, while also increas
ing employment. 

EnYironmental Trends Relating to 
Occupational Health and Safet:-

The challenge of making satisfactory 
progress towards continued reductions 
in workplace illness and injuries is af
fected by a number of factors: 
• The number of workers OHSB is 

responsible for protecting has ex
panded dramatically from 661 ,540 
in 1990 to over 770,000 in 1999. 

• The number of small employers 
( 1-19 employees) has increased 
from 33,341 in 1992 to over 
37,000 in 1999. 

• The number of employers in ru
ral areas of the state has in
creased requiring greater travel 
time of staff to reach and pro
vide services. 

• The staffing and financial re
sources for the OHSB has re
mained static or declined since 
1990, while the demand for ser
vices has increased. 

NMED- OHSB Response to Occu
pational Health and Safety Trends 

The OHSB continues to make substan
tial progress in reducing the health and 
safety hazards employees encounter on 
the job. 

Target Selected Industries -- To 
achieve significant reductions in the 

injury/illness rates, the OHSB must 
direct limited resources to a few se
lected industries. During 1994 to 1997, 
over 50% of the total OHSB resources 
were directed to the General Construc
tion Industry. Measurable results were 
obtained as evidenced by the dramatic 
reduction in the Lost Work Day in-

from the General Construction Indus
try to Fabricated Metal Products (SIC 
34), Commercial Machinery (SIC 35), 
and Heavy Construction (SIC 16). 
Special emphasis will also be placed 
on Radiator Shops, as lead poisoning 
of workers continues to be a problem. 

jury/illness rate. r----------------------, 
Enforcement Activities: Construction 

Strategic Planning --- As 
part of its strategic pian
ning, the OHSB has identi
fied three industries that 
continue to have higher than 
average injury/illness rates, 
and have not achieved even 
modest reductions in those 
rates during the past five 
years. The focus of the Bu
reau has been redirected 
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!PoLLuTioN PREVENTION I 
Pollution prevention means not creat
ing a waste at all - providing the 
most effective way to protect New 
Mexico's environment. Prevention
first almost always reduces costs asso
ciated with waste management or pol
lution control equipment, providing a 
bridge between a clean environment 
and a healthy economy. 

The New Mexico Environment De
partment administers the Green Zia 
Environmental Excellence Program, a 
voluntary program that assists all or
ganizations, from the smallest, comer 
business to the largest manufacturers 
or federal facilities, in developing pol
ll;ltion prevention programs and reach-

ing "beyond-compliance". This is ac
complished by establishing environ
mental management systems designed 
to meet the organization's specific cul
tural and environmental issues. While 
each Bureau within the Environment 
Department performs some pollution 
prevention education, the Green Zia 
Program, begun in 1998, is the first 
program dedicated to protecting the 
environment through prevention. 

The Green Zia Environmental Excel
lence Program is modeled after the 
Malcolm Baldrige Performance Excel
lence Program and is the only quality
based environmental excellence pro
gram in the country, OR, in the world. 

The Green Zia En
vironmental Excel
lence Program em
phasizes integra
tion of environ
mental improve
ment into core 
business practices. 

The Green Zia En
vironmental Excel
lence Program pro
vided recognition 
to 300 service sta
tions in 1997 that 
met regulatory re
quirements for un
derground storage 
tanks one full year 

in advance of the regulatory deadline. 
In 1999, Governor Gary E. Johnson 
presented 22 companies with Green 
Zia Environmental Excellence Com
mitment and Achievement recogni
tions. These companies ranged from a 
three-person document management 
company to Los Alamos National 
Laboratory. In 2000, Governor Gary 
E. Johnson presented 30 companies 
with same. Green Zia companies dem
onstrated chemical use reductions, en
ergy savings and water use reductions. 
The Green Zia Program also places an 
emphasis on community envirm
mentalleadership. Green Zia compa
nies have begun to establish commu
nity outreach programs to improve 
communication with communities and 
to support environmental improvement 
projects at the local level. 

Recognized companies demonstrate 
that financial benefits can be tied to 
environmental benefits. A few exam
ples of environmental and financial 
improvements claimed by participating 
companies include: 

Cotto nwood Printing: 
• Disappearance of film, mylar, 

chemical solutions, and tape due to 
the new computer-to-plate process; 

• Faster turnarounds, cleaner plates, 
increased predictability, and 
higher quality; 

• Increased production; 
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• Decreased pressroom wastewater 
and use of additional chemicals; 

• Reduction in make ready paper use. 

Holloman Ai r Force Base: 
• Reduction of hazardous waste by 

107,000 lbs; 
• Savings of $56,000 in hazardous 

waste; 
• Composting program using yard 

waste and horse manure from on 
base made available for base per
sonnel; 

• Compost and wood chips pro
duced on base used as a soil 
amendment at both the landfill and 
sewage lagoon closure projects on 
base Co-building project maxi
mizes use of materials and energy; 

• Use locally grown materials to 
support local economy. 

Intel Ne'' Mexico: 
• Set new record of75% of Solid 

Waste Recycled; 
• Began solvent recycling program; 
• Started recycling plastic for use in 

asphalt; 
• Began Environmental Awareness 

Group to spread information to all 
employees; 

• Began process to segregate all sol
vents and make reusable. 

McKinley Paper: 
• Providing an economical use for 

up to 75% of OCC as well as other 
waste papers that previously went 
to landfill in New Mexico; 

• Reclamation of all available wacr 
for reuse; 

• Increased recycling capabilities for 
waste papers within and outside 
the state; 

• Reduced fiber loss; 
• Training of all employees in 

health, safety, and environmental 
1ssues. 

Philip~ Semiconductors· \\ 'atcr Reuse 
program : 
• Reduction of average water use 

of plant by 100 million gallons 
per year; 

• Savings of $130,000 annually. 

• Increase in yield and decrease in 
chemical cost. 

LA'il ----- Transuranic Waste ln
spectible Storage Project: 
• Implementation of drum washers, 

which save money and use a non
hazardous soap; 

• Recycling of water through use of 
the drum washers; 

• Reduction of secondary waste by 
90 percent; 

• Discovery of 44,400 hours worked 
without injury or illness; 

Savings of $1.3 mil
lion dollars annually for 
drums; 
• Increase in training 
hours by 20 percent over 
the past two years. 

The US Postal Service 
Albuquerque Cluster: 
• 40% reduction in 
electricity use at the 
Processing and Distribu
tion Center; 

Employees stapd around a newly created roll of liner board at 
McKinley Paper Company. McKinley uses 100% recyded card
board to make the liner board, which forms the outside layers of 
cardboard. 

• 25% reduction in 
electricity use at smaller 
New Mexico facilities; 
• Reduction of hazard
ous waste generation to 

"-------------------.. conditionally-exempt

Philips has also reduced their sol
vent air emissions with the follow
ing results : 
• Reduction of VOC emissions by 

approximately 90 percent; 
• Savings of $30,000 per week after 

a payoff time of 13 months; 

small-quantity levels at 
all facilities in the Cluster. 

Green Zia Program -Support 

Although administered by the Envi
ronment Department, the Green Zia 



Program is a partnership that in
cludes the Energy, Minerals and 
Natural Resources Department, the 
State Engineers Office, the Consor
tium for Environmental Education 
and Technology Development 
(WERC), the City of Albuquerque, 
industry, consultants, environmenta 1 
advocacy groups and economic d:
velopment agencies such as the 
Small Business Development Cen
ters and the Manufacturing Exten
sion Partnership. 

The Green Zia Program works 
closely with the Green Zia/Pollution 
Prevention Technical Resource 
which is adninistered by WERC. 

The Green Zia Program utilizes a 
volunteer Board of Examiners who 

review applications and provide 
third-party assessments of appli
cants' programs. The assessments 
are then provided to the applying 
businesses in the form of a feedback 
report detailing strengths and oppor
tunities for improvement. In 2000, 
the Green Zia Program was sup
ported by 70 volunteer examiners 
that serve as a cadre of pollution 
prevention experts to help dissemi
nate the prevention-first ethic across 
New Mexico. 

Green Zia Program - Tools for 
Achie\ing P2 Results 

Tools to establish a basic, systematic 
prevention-based environmental man
agement system support the Green Zia 
Program. The tools are in two catego-

ries: the "Systems Approach to Poll u
tion Prevention" and a simplified ver
sion for small businesses, the "Nothing 
to Waste" Program. These tools pro
vide a basic framework for an on
going prevention-based environmental 
management system. 

Syste ms App il)ach to P2 - The tools 
featured in the Systems Approach fa
cilitate problem solving, and decision
making. They provide a framework 
for an organization to identify pollu
tion prevention opportunities on an on
going basis. Management and em
ployees utilize the tools in teams in 
order to gain a complete understanding 
of their operations. 

The Systems Approach tools are 
widely used quality program tools that 
provide an excellent means to integrate 
pollution prevention into an organiza
tion's business activities. 

~othing To Waste Program - The 
Nothing to Waste Program is a simpli
fied version of the "Systems Approach 
to Pollution Prevention", for use in 
small businesses. The Nothing to 
Waste Program explains how a very 
small business can use quality tools to 
improve all aspects of their business, 
with an emphasis on environmental 
improvements. The program walks a 
business through these tools from 
process analysis through action plan
ning for implementation. A copy of 
this program can be downloaded from 
the web site: www.pollutionprevention. 
com or by calling Patricia Gallagher at 
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505-827-0677. The program is also 
available in Spanish. 

Any type of organization from a small, 
one-person shop to a major 
manufacturer or federal facility can 
use the Green Zia Program tools. 

Training and Technical Assistance 

Training and technic a! assistance is 
available for any organization that 
wishes to participate in the Green Zia 
Program. Organizations may contact 
Patricia Gallagher at (505) 827-0677 
for more information. 

Future Directions 

The Green Zia Program had a 30 per
cent increase in participation from 
1999 to 2000. Longer-term goals for 

the Green Zia Program include in
creasing outreach to small businesses 
and businesses located along the New 
Mexico/Mexicoffexas border, and de
veloping criteria for sustainable com
munities. Also, the New Mexico Envi
ronment Department is developing ap
proaches to integrate pollution preven
tion into regulatory activities such as 
permits, inspections and enforcement 
agreements. 



!POLLUTION PREVENTION I 
Pollution prevention means not creat
ing a waste at all - providing the 
most effective way to protect New 
Mexico's environment. Prevention
first almost always reduces costs asso
ciated with waste management or pol
lution control equipment, providing a 
bridge between a clean environment 
and a healthy economy. 

The New Mexico Environment De
partment administers the Green Zia 
Environmental Excellence Program, a 
voluntary program that assists all or
ganizations, from the smallest, comer 
business to the largest manufacturers 
or federal facilities, in developing pol
lution prevention programs and reach-

ing "beyond-compliance". This is ac
complished by establishing environ
mental management systems designed 
to meet the organization's specific cul
tural and environmental issues. While 
each Bureau within the Environment 
Department performs some pollution 
prevention education, the Green Zia 
Program, begun in 1998, is the fust 
program dedicated to protecting the 
environment through prevention. 

The Green Zia Environmental Excel
lence Program is modeled after the 
Malcolm Baldrige Performance Excel
lence Program and is the only quality
based environmental excellence pro
gram in the country, OR, in the world. 

The Green Zia En
vironmental Excel
lence Program em
phasizes integra
tion of environ
mental improve
ment into core 
business practices. 

The Green Zia En
vironmental Excel
lence Program pro
vided recognition 
to 300 service sta
tions in 1997 that 
met regulatory re
quirements for un
derground storage 
tanks one full year 

in advance of the regulatory deadline. 
In 1999, Governor Gary E. Johnson 
presented 22 companies with Green 
Zia Environmental Excellence Com
mitment and Achievement recogni
tions. These companies ranged from a 
three-person document management 
company to Los Alamos National 
Laboratory. In 2000, Governor Gary 
E. Johnson presented 30 companies 
with same. Green Zia companies dem
onstrated chemical use reductions, en
ergy savings and water use reductions. 
The Green Zia Program also places an 
emphasis on community envirm
mentalleadership. Green Zia compa
nies have begun to establish commu
nity outreach programs to improve 
communication with communities and 
to support environmental improvement 
projects at the local level. 

Recognized companies demonstrate 
that financial benefits can be tied to 
environmental benefits. A few exam
ples of environmental and financial 
improvements claimed by participating 
companies include: 

Cottullll.ll\.KI Pri nting: 
• Disappearance of film, mylar, 

chemical solutions, and tape due to 
the new computer-to-plate process; 

• Faster turnarounds, cleaner plates, 
increased predictability, and 
higher quality; 

• Increased production; 
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~ --
"It is not 
possible to 
repeat too often 
that waste is not 
something 
which comes 
after the fact ... 
Picking up and 
reclaiming scrap 
left over after 
production is a 
public service, 
but planning so 
that there will be 
no scrap is a 
higher public 
service." 

Henry Ford, 
1924 

• Decreased pressroom wastewater 
and use of additional chemicals; 

• Reduction in make ready paper use. 

Holloman Ai r Foret' Base: 
• Reduction of hazardous waste by 

107,000 lbs; 
• Savings of $56,000 in hazardous 

waste; 
• Composting program using yard 

waste and horse manure from on 
base made available for base per
sonnel; 

• Compost and wood chips pro
duced on base used as a soil 
amendment at both the landfill and 
sewage lagoon closure projects on 
base Co-building project maxi
mizes use of materials and energy; 

• Use locally grown materials to 
support local economy. 

Intel Ne\\ fvlnico: 
• Set new record of 75% of Solid 

Waste Recycled; 
• Began solvent recycling program; 
• Started recycling plastic for use in 

asphalt; 
• Began Environmental Awareness 

Group to spread information to all 
employees; 

• Began process to segregate all sol
vents and make reusable. 

fVlcKin\ey Paper 
• Providing an economical use for 

up to 75% of OCC as well as other 
waste papers that previously went 
to landfill in New Mexico; 

• Reclamation of all available wa~r 
for reuse; 

• Increased recycling capabilities for 
waste papers within and outside 
the state; 

• Reduced fiber loss; 
• Training of all employees in 

health, safety, and environmental 
issues. 

Philips Scmiconduct(n< \Vater Reuse 
program· 
• Reduction of average water use 

of plant by 100 million gallons 
per year; 

• Savings of $130,000 annually. 

• Increase in yield and decrease in 
chemical cost. 

L;\ \' L Transuranic Wasre ln-
~pc'ct i blc Storage ProJect: 

• Implementation of drum washers, 
which save money and use a non
hazardous soap; 

• Recycling of water through use of 
the drum washers; 

• Reduction of secondary waste by 
90 percent; 

• Discovery of 44,400 hours worked 
without injury or illness; 

Savings of $1 .3 mil
lion dollars annually for 
drums; 
• Increase in training 
hours by 20 percent over 
the past two years. 

The LS Posta l Ser\ icL' 
Albuquerque Cluster: 
• 40% reduction in 
electricity use at the 
Processing and Distribu
tion Center; 

Employees stand around a newly created roll of liner board at 
McKinley Paper Company. McKinley uses 100% recycled card
board to make the liner board, which forms the outside layers of 
cardboard. 

• 25% reduction in 
electricity use at smaller 
New Mexico facilities; 
• Reduction of hazard
ous waste generation to 

~--------------------conditionally-exempt

Philips has also reduced their sol
vent air emissions with the follow
ing results : 
• Reduction of VOC emissions by 

approximately 90 percent; 
• Savings of$30,000 per week after 

a payoff time of 13 months; 

small-quantity levels at 
all facilities in the Cluster. 

G ree n Zia Program - Support 

Although administered by the Envi
ronment Department, the Green Zia 



Program is a partnership that in
cludes the Energy, Minerals and 
Natural Resources Department, the 
State Engineers Office, the Consor
tium for Environmental Education 
and Technology Development 
(WERC), the City of Albuquerque, 
industry, consultants, environmenta 1 
advocacy groups and economic de
velopment agencies such as the 
Small Business Development Cen
ters and the Manufacturing Exten
sion Partnership. 

The Green Zia Program works 
closely with the Green Zia/Pollution 
Prevention Technical Resource 
which is acininistered by WERC. 

The Green Zia Program utilizes a 
volunteer Board of Examiners who 

review applications and provide 
third-party assessments of appli
cants' programs. The assessments 
are then provided to the applying 
businesses in the form of a feedback 
report detailing strengths and oppor
tunities for improvement. In 2000, 
the Green Zia Program was sup
ported by 70 volunteer examiners 
that serve as a cadre of pollution 
prevention experts to help dissemi
nate the prevention-first ethic across 
New Mexico. 

Green Zia Program - Tools for 
Achic\ ing P2 Results 

Tools to establish a basic, systematic 
prevention-based environmental man
agement system support the Green Zia 
Program. The tools are in two catego-

ries: the "Systems Approach to Pollu
tion Prevention" and a simplified ver
sion for small businesses, the "Nothing 
to Waste" Program. These tools pro
vide a basic framework for an on
going prevention-based environmental 
management system. 

Systems Approach ro P2- The tools 
featured in the Systems Approach fa
cilitate problem solving, and decision
making. They provide a framework 
for an organization to identify pollu
tion prevention opportunities on an on
going basis. Management and em
ployees utilize the tools in teams in 
order to gain a complete understanding 
of their operations. 

The Systems Approach tools are 
widely used quality program tools that 
provide an excellent means to integrate 
pollution prevention into an organiza
tion's business activities. 

~othing To Waste Program - The 
Nothing to Waste Program is a simpli
fied version of the "Systems Approach 
to Pollution Prevention", for use in 
small businesses. The Nothing to 
Waste Program explains how a very 
small business can use quality tools to 
improve all aspects of their business, 
with an emphasis on environmental 
improvements. The program walks a 
business through these tools from 
process analysis through action plan
ning for implementation. A copy of 
this program can be downloaded from 
the web site: \\ W\\·.pollutionpren:ntion. 
com or by calling Patricia Gallagher at 
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505-827-0677. The program is also 
available in Spanish. 

Any type of organization from a small, 
one-person shop to a major 
manufacturer or federal facility can 
use the Green Zia Program tools. 

Training and Technical Assistance 

Training and technical assistance is 
available for any organization that 
wishes to participate in the Green Zia 
Program. Organizations may contact 
Patricia Gallagher at (505) 827-0677 
for more information. 

Future Directions 

The Green Zia Program had a 30 per
cent increase in participation from 
1999 to 2000. Longer-term goals for 

the Green Zia Program include in
creasing outreach to small businesses 
and businesses located along the New 
Mexico/Mexicoffexas border, and de
veloping criteria for sustainable com
munities. Also, the New Mexico Envi
ronment Department is developing ap
proaches to integrate pollution preven
tion into regulatory activities such as 
permits, inspections and enforcement 
agreements. 



~SoLID WASTE J 

Every New Mexican creates an av
erage of 6.5 pounds of trash daily. 
That amounted to almost 2 million 
tons of municipal solid waste 
(residential and commercial trash) 
in 1999. The total amount of solid 
waste generated in New Mexico, 
including 776,089 tons of construc
tion and demolition debris, was 
2,966,276 tons. 

The cost of solid waste disposal in 
New Mexico has risen significantly in 
recent years due to the more stringent 
landfill design criteria and the use of 
comprehensive collection and waste 
transfer systems. While most citizens 
willingly paid the additionalcosts of 
disposal, many have attempted to 
avoid disposal costs by illegally dump
ing their waste along rural roads, in 
arroyos, or in other secluded areas. 

In an effort to lessen the fmancial bur
den of meeting solid waste regulatory 
requirements, the State Legislature ap
propriated funding to the Solid Waste 
Facility Grant Fund. Since 1995, the 
Solid Waste Bureau (SWB) has 
awarded more than $19 million from 
that fund for projects in 23 counties 
and 56 municipalities. Awards have 
also benefited several Indian tribes. 

As of Fall2000, the fund balance was 
approximately $632,000. 

Tire Disposal and Recycling 

The Department has funded cleanup of 
the state's 20 largest scrap tire piles 
through Tire Recycling Grant projects 
since the program began in 1994. The 
City of Carlsbad, with grant funding 
assistance, constructed a highly suc
cessful riverbank erosion control pro
ject using scrap tire bales generated by 
local abatement projects as well as 
tires from Albuquerque and other ar
eas of the state. Funding for the Tire 
Recycling Program was eliminated by 
the legislature in 1999, so management 
costs of on-going projects must be ab
sorbed into the Bureau's general fund. 
A fmal round of grants totaling ap
proximately $500,000 will be awarded 
in 2000 using the fmal funds reman
ing. Eighteen entities requested fund
ing during the final round. 
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Summary or 1999 Work 

The volume of solid waste facility per
mit application and closure plan sub
mittals, after a large initial surge in the 
early 1990s, has remained fairly con
stant at about eight and ten per year, 
respectively. Comparable numbers of 
permit applications are expected for 
the next three or four years as owners 
of existing landfills either apply for 
permits (or permit renewals) or submit 
closure plans. At current staffing lev
els, the backlog of permit applications 
and closure plans awaiting review will 
likely remain until at least 2005. 

Ground-water monitoring activities have 
increased substantially in the past three 
years as the majority of landfill operators 
have complied with requirements of the 
Solid Waste Act. Ground-water monitor
ing will continue to increase as landfill 
owners install additional monitoring 
wells and as more incidents of ground
water contamination occur. 

Landfills where contamination is a 
concern include Clovis, Gallup, Las 
Vegas, Silver City, Tucumcari and 
Portales. Landfill owners are in the 
process of determining the nature and 
extent of detected contamination. 

This section continues to assist the 
Construction Program Bureau in over

In cases where compliance orders are is
sued, the offenders are sometimes offered 
the opportunity to perform environmental 
remediation projects in lieu of, or to re
duce the severity of, fines or penalties. 
These projects serve as a meaningful re
terrent for future violations while also 
enabling the Department to address 
needed environmental improvements. 

seeing the projects 
funded by the 
Solid Waste Facil
ity Grant Fund. 
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Enl"orcemcnt - The 
SWB regularly 
perform routine 
inspections of per
mitted and regis
tered solid waste 
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facilities, closed landfills, infec
tious waste generators, and 
waste A great deal of the Bu
reau's enforcement effort is 
spent responding to incidents of 
illegal dumping. 

:1} 1~ 10 

1999 
Routine Inspections 

Active landfills 
Closed landfills 
Transfer stations 
Waste haulers 
Infectious waste 
Recyclers 
Total 

Enforcement Actions 

!:-!;\ 

62 
38 
65 

3 
72 

9 
249 

Facility Notices of Violation 106 
Administrative Compliance Orders 3 
Field Compliance Orders 10 
Remediation Projects > $1,000 74 

Illegal Dumping 

Incidents investigated 344 
Notice Of Violations issued 295 



Technica l Assistance- The Techni
cal Assistance Section coordinates a 
variety of activities for the Bureau, 
including: 
• compiling data submitted annually 

by facility operators for legisla
tively mandated reports; 

• providing technical assistance to 
facility operators, other govern
ment agencies, and the general 
public; 

• supporting statewide recycling ef
forts and America Recycles Day; 

• assisting with Governor Johnson's 
Trek for Trash; 

• managing Tire Recycling Grant 
projects; and, 

• providing certification training for 
facility operators. 

In the past year, staff have helped define 
solid waste management needs and as
sisted numerous communities: Socorro 
County, the City of Socorro, and the 
Village of Magdalena; Catron County; 
Guadalupe County and the City of 
Santa Rosa; the City of Carlsbad; Lea 
County Solid Waste Authority; Sierra 
County and the City of Truth or Conse
quences; Luna County and the City of 
Deming; and the Northwest New Mex
ico Regional Solid 
Waste Authority 
(McKinley County 
and Cibola County). 

Staff also assisted in 
implementing techni
cal responses to, and 

Facility 
Type 

Landfill 
Transfer Station 
Compost 
Recycling 

educating landfill operators on, the 
landfill gas collection requirements re
cently implemented by the U.S. Envi
ronmental Protection Agency. 

E.nYironmcntal Trends & Response 
to Trends Relating to :\en \lcxico 's 
Trash 

The Bureau will focus efforts on: 
• Developing cost-effective solid 

waste management systems; 
• Assisting communities with 

chronic regulatory compliance 
problems; 

• Prosecuting dumpers, and reducing 
illegal dumping; and, 

• Implementing ground-water moni
toring programs at required sites. 

Specifically, affordable disposal op
tions are still needed in several re
gions, including Rio Arriba County, 
Los Alamos County, Socorro County, 
Catron County, Guadalupe County and 
Quay County. 

Efficient collection and transfer sys
tems are needed in Rio Arriba County, 
Catron County, Roosevelt County and 
Guadalupe County. 

Students Taught Certifications 
in 1999 Issued in 1999 

45 25 
65 65 
44 44 
24 24 

"' 

Issued to Date 
244 
267 
178 
139 
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\lceting Future :\ceds 

The process of adapting to more strin
gent solid waste management regula
tions has been difficult for some com
munities. While the need for technical 
assistance, permit reviews and approv-

als, ground-water monitoring over
sight, illegal dumping prosecution, and 
compliance monitoring have steadily 
increased over the past five years, the 
resources required to effectively de
liver these services have decreased 
dramatically. In the past three years 

Solid Waste Figures in New Mexico: 1993 through 1999 

alone, the number of authorized pos i
tions for Bureau staff has gone from 
31 to 23 full-time employees, a re
duction of 26%. The potential impact 
on the quality of the environment 
caused by a lack of resources is a 
continuing concern 

The table below summarizes New Mexico's solid waste generation and disposal data. An increase 
in solid waste generated over the years is attributed to an increase in population and support ser
vices, economic growth, increased reporting accuracy and tourism. 



fuRFAcE wAT-ER QUALITY nnunn I 

Surface Water Quality in New \ 1<.·\ico 

The SWQB continuously evaluates 
surface water conditions in all con tin u
ously flowing rivers and streams 
(approx. 4,000 miles) in New Mexico. 
In addition to assessing conditions, the 
Department funds "non-point source" 
pollution cleanup projects designed to 
improve surface water quality (see 
defmitions in box). Improved surface 
water often leads to improvements in 
aquatic habitat, the quality of waters 
used for irrigation, and even increased . 
water yield, thus better enabling New 
Mexico to meet the needs of its people, 
wildlife, and required deliveries to 
Mexico and Texas. 

The map on the right shows surface 
waters of the State of New Mexico 
which are considered to be im-
paired - waters that are either found 
to have pollutants exceeding state stan
dards, or waters that fall short of state 
standards for life-supporting constitu
ents such as oxygen. 

Surface Water Quality Bureau 
(SWQB) projects for reducing Non
Point Source (NPS) pollutants from 
1991 through 1999 are also identified 
on the map. The focus of the projects 
is to improve the quality of these im
paired waters. Specifically, these pro
jects are designed to clean up pollut
ants through land restoration, revegeta-

tion, and other management practices 
which positively affect our state's wa
ters. Impaired waters are included on 

the state 303(d) list of Impaired Wa
ters. NPS projects are funded through 
federal Clean Water Act monies. 
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The map also identifies locations of 
National Pollutant Discharge Elimina
tion System (NPDES) permits that are 
certified by the state. The NPDES 
permits are for point sources of pollu
tion. Typically, this includes such 
things as sewage treatment plant out
falls and industrial dischargers. The 
NPDES permits include effluent con
centration limits that are calculated so 
that they are protective of state water 
quality standards. 

Additionally, the map shows those 
reaches of surface waters with pending 
Total Maximum Daily Loads 
(TMDL), as well as waters with writ
ten TMDLs that have been adopted by 
the Water Quality Control Comms
sion (WQCC). 

Su r\'Cill ancc and Sta nchucls 
The SWQB conducted three-season, 
intensive, water quality surveys of: 
• Middle Rio Grande 
• 
• 
• 
• 
• 

Santa Fe River 
Lower Rio Chama watershed 
Abiquiu Reservoir 
Gila River watershed 
Red River (in support of the It
partment's efforts to characterize 
the effects ofthe Molycorp molyb
denum-mining activities). 

The SWQB also conducted: 
• A special two-season, intensive, wa

ter quality survey of the Mora River; 
• Supplemental sampling in the 

upper Rio Chama, Jemez River 
and Cimarron River watersheds; 

' J 
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~, 
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• Special biological assessment 
known as a "REMAP survey" of 
the lower Rio Chama watershed. 

The SWQB also assisted the WQCC in 
reviewing the water quality standards, 
and the NM Department of Game and 
Fish in updating the standards in sup
port of native fish restoration activities. 

This large number of water quality 
samples submitted to the state ' s labo
ratory used all of the funds allocated 
by the Health Department for support 
of this work. 

Facility Operation s 
The SWQBs Facility Operations Sec
tion administers the Utility Operator 
Certification Regulations. During 1999, 
this section accomplished the following: 
• Conducted 10 examinations 

throughout the State; 

• 
• 

• 

• 

• 

Administered 1004 examinations; 
Endorsed 2112 utility operators 
with 2840 certificates; 
Worked to improve the availability 
and quality of operator training in 
the State; 
Recorded more than 40,000 
trainee-hour credits for approved 
courses; and 
Conducted a series of eight 
meetings with operators around 
the state to review and update 
criteria documents used for re
ve lopment of training courses 
and new examinations. 

Point Source Regulation 
The SWQB' s Point Source Regulation 
Section is responsible for review and 
certification of National Pollutant DB
charge Elimination System (NPDES) 
permits, as well as inspections of per
mitted facilities to ensure that New 



Mexico water quality standards are 
protected. NPDES permit holders are 
usually municipalities and industries. 
The permitted facilities include waste
water treatment plants, mines, ski areas 
and industrial plants. Currently, there 
are 128 individual and 4 general 
NPDES permits in New Mexico. 
These permits cover the majority of 
point source dischargers in the state. 

Prior to re-issuing a five-year permit, 
the Bureau completes a certification 
procedure that ensures that the condi
tions in the New Mexico Water Qual
ity Standards (WQS), New Mexico 
Water WQCC, and the New Mexico 
Water Quality Management Plan 
(WQMP) will be met. 

NPDES inspections resulted in 2,736 
data entries into the EPA national water 
quality data base. This database is used 
by EPA and the states to track water 
quality conditions throughout the na
tion. Additionally, in 1999, critical 
low-flow calculations were performed 
for five receiving streams. These calc u
lations are necessary for the calculation 
of permit effluent limits. 

!\on-Point Source 
The SWQB's Non-point Source (NPS) 
Section administers projects designed 
to reduce non-point source pollution in 
New Mexico's surface waters. Funding 
for this program comes from the fed
eral grants. During 1999, eighteen 
NPS projects were funded in: 
• Upper Rio Grande Watershed 
• Middle Rio Grande Watershed 

• Lower Rio Grande Watershed 
• Upper Pecos Watershed 
• Lower Pecos Watershed 
• Rio Chama Watershed 
• Cimarron River Watershed 
• Jemez River Watershed 
• Gila River Watershed 
• San Francisco Watershed 

During 1999, the NPS Section was re
organized to accomplish two compli
mentary activities: 

A. Support ongoing activities, including: 
• Involvement in watershed and pol

lution prevention projects; 
• Lead participation in various State 

and federal nonp-oint source pollu
tion projects in prioritizing water
sheds for future work; 

• Coordinating the Total Maximum 
Daily Load (TMDL) sampling ef
fort with Section 319 project im
plementation; 

• Responding to daily inquiries re
garding water health and safety. 

B. Provide for increased project im
plementation by: 
• Encouraging a larger number of 

on-the-ground water quality pro
tection projects designed and oper
ated by organizations outside the 
Department; 

• Expanding access to the grant 
funds by instituting a Request for 
Proposal (RFP) format for project 
proposals; 

• Increasing contact with coopera
tors throughout the state, including 
numerous State and Federal agen-

cies, Tribal interests, Soil and Water 
Conservation Districts, environ
mental organizations, corporations, 
and private citizens . 

This approach helped establish 40 NPS 
projects in New Mexico. These projects 
address pollution abatement and preven
tion, environmental education, and wa
tershed health in priority watersheds. 

All ofNew Mex-
ico's watersheds 
were classified 
according to sur
face water condi
tions. This was a 
very important 
step in a compre
hensive watershed 
based approach to 
improve the qual
ity of the state's 
waters. This as
sessment will help 
New Mexico to 
leverage addi
tional federal 
grant monies for 
watershed restora
tion activities. 

T\1 DL DeYelopment 
During 1999, the SWQB's TMDL De
velopment Section performed worked to 
assess and protect surface water quality: 
• Developing 24 TMDLs, each ap

proximately 50 pages, describing 
conditions of various surface waters 
in the state. The water conditions 
are quantified using an estimate of 
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the loading (pounds per day) of a 
given pollutant, and the target 
loading which would allow the 
waterbody to attain its water qual
ity standards. The number of sam
ples necessary for the develop
ment of each TMDL varied from 
several hundred to several thou
sand, depending on the complexity 
and size of the waterbody; 

• Managing the SWQB website; 
• Developing Geographic Informa-

be distributed in 2000); and, 
• Initiated a Volunteer Monitoring 

Program - Approximately 45 peo
ple have helped monitor the Red 
River, Ruidoso River, Gila River, 
and the San Francisco Watershed. 

EnYironmental Trends Relating to 
:\ew :\'l c\ico' s Surface \\atcr Quality 

The vast majority - 92 percent- of 
streams and rivers in watersheds 

1-....--------------------...,throughout the state are 
impacted by non-point 
sources of pollution. 
These impacts range from 
slight increases in turbil
ity, temperature, and sedi
ment levels to severe ero
sion, sediment deposition, 
and increased water tem
peratures due to the loss 
of river/stream vegeta
tion. 

Point sources of pollution 
contribute very little to 
the pollution of surface 
waters in New Mexico. 

Detailed surface water 
,_ ___________________ ;;;;;~~quality trends in the state 

are not available due to a 
lack of historical database. tion Service (GIS) mapping of 

New Mexico waters; 
• Developed the "305(b )" Report to 

Congress on Water Quality and 
Water Pollution Control in New 
Mexico, distributed April 1, 2000; 

• Produced the New Mexico 2000 
Wetlands Conservation Plan (to 

Future Directions of the Surfnce 
\\'ater Qua lit~ Bure<HI 

1. Surface Water Quality Data Base: 
The bureau will continue to de
velop a comprehensive surface wa-

ter quality data base to allow inte
gration and management of all bu
reau program activities; 

2. Continue development of TMDLs 
as defined by the list of impaired 
waters; 

3. Review and certify of all NPDES 
permits throughout the state; 

4. Refine field data collection meth
ods; and, 

5. Coordinate implementation of fed
eral Storm Water Phase II regula
tions by March 10, 2003. 

Bureau Resource :\eeds 

The SWQB will continue to increase 
its sampling efforts in order to have a 
better understanding of surface water 
conditions throughout the state. This 
increased sampling requires increased 
laboratory analysis. The Scientific 
Lab Division (SLD) of the NM De
partment of Health receives state gen
eral fund appropriations in support of 
SWQB work. The allocation is com
pletely used every year. An increase 
in funding of 50 percent, or direct 
funding of the Department to allow 
increased use of the SLD or contract 
laboratories would better support 
SWQB efforts. 



'UNDERGROUND STORAGE TANKS __________ l 
There are 1,039 leaking underground 
storage tank (UST) sites in New Mex
ico that are being addressed. The State 
Corrective Action Fund reimburses 
many of the cleanup costs. 

There are approximately 53 known 
abandoned or improperly closed USTs 

at approximately 23 sites that will re
quire intensified enforcement action. 
Often, parties responsible for these 
tank sites are not clearly established, 
ownership is in dispute, or the tanks 
are beyond the deadline for temporary 
closure. These tank systems present a 
potential environmental hazard that 

must be properly addressed to allevi
ate future liability to the state of 
New Mexico. 

The early detection of releases from un
derground storage tank systems is an im
portant factor in successful mitigation of 
contamination in the environment. 

UST Bureau Overview 

The Underground Storage Tank Bu
reau (USTB) is responsible for the de
tection, prevention and mitigation of 
petroleum product releases from un
derground storage tanks. 
The USTB accomplishes its mission 
with four integrated Programs; the Pre
vention/Inspection Program, Remedial 
Action Program, Financial Management 
Program and the Regulation, In forma
tion and Data Management Program 

Prrn' nti on and In spection -The 
USTB ensures that owners and opera
tors of USTs comply with regulations 
concerning operation and maintenance 
of their UST systems. USTB staff are 
present at all removals installations, 
repairs, and modifications to UST sys
tems. They also conduct annual on-site 
compliance inspections at 1369 facili
ties with 3789 tanks in New Mexico. 
This front-line effort results in early 
detection of releases from under
ground storage tanks, minimizing the 
spread of pollutants. 
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The USTB man
ages the Correc
tive Action Fund, 
which provides el
gible owners and 
operators of USTs 
with money for 
cleaning up leak
ing underground 
storage tank sites. 
A portion of the 
Petroleum Prod
ucts Loading Fee, 
as established by 
the Ground Water 
Protection Act, 
provides financing 
for this fund. 

46 

By the end of fiscal year 1998, 98 per
cent of New Mexico 's tanks were in 
compliance with all of the federally 
mandated performance standards and 
other regulatory requirements. The 
national average compliance rate was 
60 percent. 

Remedial Action -- The USTB over
sees corrective action at I 039 sites 
with confirmed leaking underground 
storage tanks. During the year 2000, 
61 new release sites were reported, and 
54 sites were declared "no further 
work required" status. 

The USTB directs and oversees 
cleanup (or corrective action) at sites 
where a leak or spill of a regulated pe
troleum product has occurred. The 
Bureau prioritizes cleanup sites, ap
proves and oversees all investigations 
and cleanups, and approves associated 
costs charged to the state 's Corrective 
Action Fund 

Prioritization determines the severity 
of a release by evaluating the effect 
or potential effect of the release on 
human health, safety and welfare, or 
the environment. Sites are ad
dressed in priority, beginning with 
the most severe. 

The Remedial Action Program also 
ensures that cost-effective measures 
are selected for clean up for efficient 
use of the Corrective Action Fund. 

Work plans for corrective action total
ing $11,565,762 were approved in fs-

cal year 2000. 
With implementa
tion of the revised 
regulations, the 
USTB expects to 
be more aggressive 
about cleaning up 
contamination at 
more sites, result
ing in greater ex
penditures for cor
rective action than 
in the recent past. 

ment agencies 
and the EPA. 

Financial Man
agement- In 
association with 
managing the 
UST Corrective 
Action Fund, the 
USTB must in
voice and collect 
annual tank reg
istration fees, 
maintain compli-

Regulari ons, Da- ance records, au-
ta ha sc and Info r- dit and process 
marion \l a nage- claims and in-
mcnt - USTB's voices for cor-
Regulation, Data- rective action 
base and lnforrna- reimbursement, 
tion Management track expendi-
Program provides tures and reve-
the support needed A 20,000-gallon, double-walled petroleum nue and main-

storage tank is installed at the University of . ' . 
to keep the other New Mexico. This underground storage tali< tam a fmanc1ai 
programs in the (UST) was installed as a supply tank for the database. Just 
bureau electroni- boiler system that he~ts the. majority. of t~ under $9 million 

campus. The UST 1s equ1pped w1th spill . . 
cally connected containment, overfill prevention, automatic was pa1d m 1999 
and functioning. tank gauging and ~ouble-walled piping for the for completed 
Th. k . I d supply and return hnes. l k 1s wor me u es c eanup wor at 
developing and leaking under-
maintaining a reliable USTB database, ground storage tank sites. 
identifying hardware and software 
needs and training staff to use them. 
This program has been a leader in the 
development of a department-wide da
tabase that will allow all department 
programs to disseminated and share 
information, resulting in a more inte
grated and user-friendly agency. In 
addition, program staff act as 
USTB's liaisons with other Depart-

Bureau Outreach ActiYiti es 
• Maintained a display booth at 

annual Petroleum Marketers 
Convention; 

• 

• 

Maintained a display booth at the 
New Mexico Environmental Health 
Conference and the State Fair; 
Disseminated material> pertaining 
to regulation and enforcement; 



• Maintained USTB web page; that require aggressive corrective 
action and sites that are eligible for 
closure more rapidly. 

• Published two editions of Tank 
Notes newsletter for distribution to 
certified tank installers, certified 
scientists, tank owners and opera
tors, and others. ; 

• The USTB signed cooperative 

• Reminded tank owners of impor
tant deadlines in special mailings; 

• Performed annual inspections of 
99 percent of all UST facilities ; 

• Held bi-monthly UST Commit
tee meetings ; 

• Held the UST Conference provid
ing information regarding 
changes in policy and regula
tion, a forum for discussion and 
technical training. 

Success sto ri es and \I il eston es : 

agreements with 
two tribal govern
ments to allow joint 
regulatory control 
over non-tribal fa
cilities. The here
fits of these agree
ments are the UST 
facilities will adhere 
to the UST Regula
tions including com
plying with all tank 
performance standards and pay
ing all required fees , and the 
sites can utilize the Corrective 
Action Fund for cleanup. The 
greatest benefit is the increased 
protection of human health, 
safety and welfare and the envi
ronment for all New Mexicans . 

• The USTB adopted revised Un
derground Storage Tank Regula
tions. One of the most important 
revisions was the development 
and implementation of a science 
based decision-making process for 
corrective action. This process 
allows the USTB to identify sites • Since the December 1998 deadline 

.. --------------------•for implementation of 
• EPA mandated UST 

UST's in Compliance with 1998 
Requirements 

98% 
In Compliance 

1% Not in Compliance, 1% Temporarily Closed 

performance standards, 
the USTB has overseen 
tank system owners and 
operators achieve a 
98% compliance 
rate - one of the high
est in the nation. How
ever, even with this 
high compliance rate, 
tank failures and new 
releases continue. The 
EPA has initiated a 

study to determine the adequacy of 
the current leak detection methods. 
Results of this study may indicate 
that even more stringent perform
ance standards are required in or-

der to prevent additional contami
nation of the environment. 

E nYiro nm e ntal Tre nds and Future 
lniti a ti ns R e la tin g to .'\ew \tex 
ic o ' s Und e rg r ound S tora ge T ank 
Proo r am ,. 
There is a trend in the regulated com
munity toward fewer but much larger 
tanks. The effect of this trend is re
duced revenues collected through tank 
registration fees without a reduction in 
capacity or regulatory oversight. 
Therefore, the workload of the USTB 
inspectors has not been reduced. 

High employee turnover among facil
ity operators is common among retail 
gasoline stations. The lack of experi
enced on-site operators decreases the 
chances of identifying potential leaks 
from faulty systems. This results in an 
increased need for outreach and trail
ing by USTB staff. 
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The Bureau will initiate additional pro
jects including expanding cooperative 
agreements with existing and other 
tribes in order to protect New Mexico's 
groundwater resources, incorporate 
global information system to make 
data more accessible and working with 
EPA and local governments on pilot 
projects involving abandoned tanks 
(UST Fields). 

Responsible Party and State-lead Workplan 
Approval Amounts 
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WASTE ISOLATION PILOT PLANT 

The Waste Isolation Pilot Plant 
(WIPP) is a deep-earth repository b
cated in southeast New Mexico and 
developed by the U.S . Department of 
Energy (DOE) to dispose of defense
related transuranic (TRU) waste cur
rently located at numerous facilities 
around the country. On October 27, 
1999, following a long but important 
public participation process, the New 
Mexico Environment Department 
(NMED) issued the final hazardous 
waste facility permit for WIPP govern
ing the daily operations of receipt, 
storage, management, and ultimate 
disposal of TRU mixed waste. 

The NMED became one of the princ i
pal regulatory agencies for WIPP in 
July 1990, when the U.S. Environ
mental Protection Agency (EPA) 
granted mixed-waste regulatory author
ity to the NMED. Mixed waste is waste 
that contains both hazardous waste (as 
defined by the NM Hazardous Waste 
Act) and radioactive waste (as defmed 
by the Atomic Energy Act). 

To open WIPP, DOE needed to obtain 
1) a certification from EPA that WIPP 
complies with radioactive waste disposal 
standards, as well as, 2) a hazardous 
waste facility permit from the NMED to 
store and dis_pJse of mixed waste. 

The NMED's involvement with WIPP 
began in 1991 with DOE's first appli-

cation for a permit to store TRU mixed 
waste underground for testing pur
poses. DOE submitted a revised per
mit application for mixed-waste stor
age and disposal to NMED in 1995, 
and a year later provided EPA with a 
compliance certification application 
for radioactive waste disposal. EPA 
issued their certification May 13, 1998 
that WIPP complied with the radioac
tive waste disposal standards. The 
NMED issued the final hazardous 
waste facility permit for WIPP in Oc
tober 1999. 

During the time between EPA's certi
fication and NMED's WIPP permit, 
there was a great deal of uncertainty 
regarding the disposal of non-mixed 
TRU waste. Shipment and disposal of 
this waste was delayed for nearly a 
year while a U.S. District Court Judge 
dealt with legal challenges to DOE's 
ability to dispose of TRU waste at 
WIPP under EPA' s certification. The 
Judge ruled on March 22, 1999 that 
DOE could dispose of non-mixed 
TRU waste before NMED issued its 
permit. During this seven-month pe
riod before the WIPP permit was in 
place, WIPP receive 39 shipments of 
non-mixed TRU waste from Rocky 
Flats Environmental Technology Site 
(RFETS) in Colorado, Los Alamos 
National Laboratory (LANL) in New 
Mexico, and Idaho National Engineer
ing and Environmental Laboratory 

(INEEL) in Idaho. However, once the 
WIPP permit was issued in October 
1999, all shipments stopped while 
DOE worked to ensure that all permit 
requirements were implemented at the 
generator/storage sites where the waste 
was located. 

One of the major requirements of the 
WIPP permit deals with the subject of 
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waste characterization where, accord
ing to hazardous waste regulations, the 
facility must sample and analyze the 
waste to ensure that everything is known 
to safely store and dispose of such 
waste. Notably, the permit insists that 
all waste- both mixed and non-mixed 
TRU waste - must be chamcterized 

Another major requirement of the 
permit compels WIPP personnel to 
audit the waste characterization ac
tivities at each generator/storage site 
to ensure correct implementation of 
this waste analysis plan. NMED staff 
has traveled to the sites where 
WIPP-bound wastes have originated 
to observe characterization activities 
and make sure they meet permit re
quirements. As of November 2000, 
the NMED had approved three sites 
(RFETS, INEEL, and Hanford, W A) 
for waste characterization. 

The permit also requires WIPP to 
monitor air, groundwater and specific 
activities at the facility that have the 
potential to adversely impact human 
health and the environment. 

The WIPP hazardous waste 
facility permit is effective for 

WIPP personnel performing required 
confmnation sampling and analyses 
prior to disposal. The second modifi
cation would propose a program for 

Waste Disposed at WIPP 
as of December 18, 2000 

# of Waste Containers ten years, and includes a re
quirement that the NMED re
view it after five years to see 
if any modifications are neces
sary to keep it current with 
changing regulations. The 
regulations also allow DOE to 
submit proposed modific a-

Originating Site Shipments Disposed in WIPP 
National Lab (INEEL) 28 913 
Hanford,VVA 5 173 
Los Alamos National Lab (LANL) 17 1 01 
Rocky Flats, CO (RFETS) 75 2335 

Total Waste emplaced since March 1999: 908 cubic meters 
(0.5% of ultimate VVIPP capacity). 

tions to the permit that are more sub
stantial and are thus subject to public 
comment and NMED approval prior 
to implementation. DOE has submit
ted numerous modification requests 
requiring comment and approval 
since the oermit was first issued. 

Several modifications 
were the subject of a 
lawsuit by DOE 
against the NMED. 
The suit was subse
quently settled. 

In late 2000, the DOE 
publicly discussed sev
eral proposed modifi
cations that would sig
nificantly change or 
expand WIPP's. The 
first modification 
would propose to al
low partially character
ized waste to be re
ceived at WIPP, with 

characterizing remote-handled (RH) 
TRU waste at the generator/storage 
sites, and would also specify the pro
cedures used at WIPP to receive, man
age, and dispose of it in the under
ground. RH TRU waste requires 
more shielding and special handling 
precautions to reduce exposure to 
workers and the public. Such modi
fications would most likely be sub
ject to expanded public participation 
procedures under the permit modifi
cation regulations, including the qJ

portunity for public hearings . 

For further information regarding 
NMED's WIPP permit, please visit the 
NMED WIPP Information Page at 
ht rp: /;www. nmem· .state .nm. uslwi ppt. 
DOE's WIPP web site is at hnp:l/ 
\\W\\ .. \\ · i pp.carlsbad. nm. us/. 



WILDFIRES 

Fire in ;";ew iVIe\ico 

Heavy fuel loads in the forests, caused 
largely by years of fire suppression, and 
drought created one of the worst fire sea
sons New Mexico has ever seen. While 
2,334 fires occurred during the year 
2000 (as of mid-October) burning 
459,843 acres, a few stand out for their 
potential and realized health and envi
ronmental effect~ 

The Cerro Grande Fire 

The Cerro Grande Fire, which began 
May 4, 2000, as a prescribed burn at 
Bandelier National Monument, re
came a fire worthy of international 
attention as it threatened the com
munity of Los Alamos, Los Alamos 
National Laboratory (LANL) and 
LANL's radioactive and hazardous 
materials and wastes. 

It was almost a month before the fire 
was declared officially "contained." 
By then it had destroyed almost 
50,000 acres and 250 privately owned 
buildings, which housed nearly 400 
Los Alamos families. At the height of 
the fire, the towns of Los Alamos and 
White Rock were evacuated. On 
LANL property, 39 structures were 
destroyed, including the historic V
Site, and 8,000 ofLANL's 27,000 
acres burned. There was no loss of 
human life. 

But for most, it was the threat to stored 
and buried waste from LANL that 
made this fire memorable. 

Ne\\" fvlex ico Em ironment Depa rt
ment"-; Response 

from an existing network of air moni
tors that NMED maintained around 
LANL, and additional air monitors were 
deployed at key locations in Los Ala
mos and the surrounding communities. 

NMED, LANL and U.S. Environ-
Once the flames broke through fire mental Protection Agency (EPA) per-
lines, the New Mexico Environment sonnel collaborated on the develop-
Department (NMED) moved quickly ment of a network of air monitors. 
to establish its own emergency opera- NMED and LANL scientists worked 
tions center, which included represen- side-by-side collecting filters from 
tatives from the New Mexico Depart- LANL's on-site air-monitoring sta-
ment of Health (DOH). NMED staff tions and splitting samples; NMED's 
also providing round
the-clock presence in 
the emergency opera
tions center esta b
lished by the New 
Mexico Department 
of Public Safety. 

NMED scientists con
ducted a variety of 
monitoring to assess 
levels of contamination 
in the plume of smoke 
that extended hundreds 
of miles to the north
east of the fire . Radio
logical samples were 
taken of ash reposited 
from the smoke cloud 
in nearby communities, 
including Espanola and 
San Juan Pueblo. Daily 
samples were collected 
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were sent to an independent labora
tory for analysis. 

Radiological counts and analysis of 
the samples did indicate some ee
vated levels of radioactivity. How
ever, these levels were found to be 
attributable to naturally occurring 
radioactivity from the burning for
est. These findings were supported 
by samples taken of smoke from the 
subsequent Viveash Fire in the San
gre de Cristo Mountains. 

The NMED visited approximately 
100 food service facilities in the re
gion affected by the fire and moni
tored voluntary disposal of over 
70,000 pounds of food that had been 
ruined as a result of power outages 
caused by the fire. 

T O\\Il Site Cleanup 

Potential exposure to hazardous ma
terials associated with burned-out 
homes was a major concern. On 
May 13, 2000, two days after the 
fire swept through the community, 
Los Alamos County, The NMED 
took the lead in conducting an as
sessment of the town site. 

Within 24 hours, NMED and a ha z
ardous waste contractor's staff were 
mobilized. Crews worked from 
dawn to dusk for five days assessing 
each burned structure for hazardous 
materials, including .household haz
ardous wastes such as paints, sol
vents and cleaners, and radioactive 

materials and asbestos. Investigators 
discovered live ammunition at several 
sites. A total of 150 cubic yards of 
hazardous materials was removed 
from the burned structures. NMED 
contractors also ensured that materials 
containing asbestos from the older 
government houses were immobilized 
through encapsulation with a spray 
foam. These activities were funded 
through the state's Hazardous Waste 
Emergency Fund. The NMED is 
seeking reimbursement for these 
costs from FEMA. 

i\ i'kch on "Lcgncy \Vask" 

Once it was clear that the waste stored 
at Technical Area 54 was unaffected 
by the fire, NMED, DOE and LANL 
began to assess the fire's impacts on 
other waste storage areas dispersed 
over the 43 square miles of LANL 
property. The possibility that so
called "legacy wastes" slated for in
vestigation and possible cleanup might 
be transported off-site by floods once 
the rainy season began in July was a 
maJor concern. 

NMED staff inspected erosion controls 
affecting the sites and recommended 
repairs or improvements where 
needed. Assessments were made of 
the most contaminated sites located in 
the canyon bottoms; and removal of 
waste was performed in some areas. 
Sampling programs were increased 
quickly to evaluate potential risks to 
the surrounding communities through 
transport of contaminants from waste 

sites. Automated storm-water sam
plers were deployed in select canyons, 
and NMED staff joined LANL 
teams to sample runoff manually 
during the rainstorms. 

Public Invo lvement 

NMED staff attended numerous public 
forums in Santa Fe and Espanola to 
hear public concerns and to relay in
formation as it became available re
garding the sampling and assessment 
activities. It soon became clear that the 
sampling data alone could not address 
public concerns, so NMED staff init i
ated a flood risk assessment team with 
experts from the DOH, University of 
New Mexico and LANL to colle c
tively evaluate risks to the public from 
the movement of contaminated sedi
ments in storm-water runoff from the 
burned area. 

\in-ash 

The Viveash fire began as a smalllru
man-caused fire in the Pecos -Las Ve
gas Ranger District of the Santa Fe 
National Forest on May 29, 2000. It 
grew to 2000 acres in one day. By the 
next day, the fire had exploded into a 
tempest that burned 22,000 acres. 
This fire was not a wind driven event, 
but a firestorm - creating its own 
wind and weather. The fire was not 
fully contained until June 23, 2000. 

The Viveash Fire burned approxi
mately 29,000 acres, the majority of 
which were United States Forest Ser-



vice (USFS) lands. Approximately 40 
privately owned structures were 
threatened by the fire, with only 3 
damaged. Several inhabited areas 
threatened by the fire were evacuated. 

The Viveash was of particular concern 
to the NMED because of its potential 
impact on the watershed for the City 
of Las Vegas. The Santa Fe watershed 
would also have been threatened had 
there been a change in wind direction. 
Most of the fire burned in the Cow 

Creek watershed which drains into the 
upper Pecos River. 

The fire also lapped into the Gallinas 
watershed, the source of municipal 
water for the City of Las Vegas. 
About half of the total burned area 
was of high severity, which makes the 
soil temporarily water-repellent. 
There were numerous small floods im
mediately after the fire that carried ash 
and debris downstream. Shallow wells 

black with ash for several days, and 
some ash was carried to the Las Vegas 
drinking water treatment system. The 
intake was closed so that the ash was 
carried on downstream. As a result of 
rehabilitation in the burned areas, the 
USFS did not expect further problems. 

Cree 

The Cree Fire was a human-caused fire 
near the Village of Ruidoso, in the 
Lincoln National Forest. The fire be-
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gan May 7, 2000 and was contained on 
May 14. In the interim, it burned ap
proximately 6,500 acres, the majority 
of which were USFS lands with some 
state-owned and private lands also af
fected. About 45 percent of the total 
area burned was impacted by high se-

Scott Able 

The Scott Able fire was a human
caused fire in the Lincoln National 
Forest located near the town of Sac
ramento. It began May 11, 2000 
and was contained seven days later. 

The fire 
burned ap
proximately 
16,000 acres, 
the majority 
of which were 
USFS lands. 
About 30 per
cent of the to
tal area 
burned was 
impacted by 
high severity 
bum. A total 
of 64 struc
tures were 
damaged by 
the fire and 
several that 
were located 

~ .... ~~~o,(j -- 1 .......... , , in or along 

verity bum, making soil almost water 
repellent and increasing concerns of run
off in pursuant rains. Numerous threat
ened homes were evacuated, and three 
structures were damaged by the fire. 

The fire impacted the Eagle Creek wa
tershed which is a tributary of the Rio 
Ruidoso. Rehabilitation actions il
cluded seeding, contour log felling, log 
and straw bale stream structures and 
specific measures to protect homes. 

drainages 
were impacted by debris flows. 

Ash-laden runoff caused by rains 
continued to threaten to produce 
flooding and water quality prob
lems downstream. As with the 
Cree Fire, numerous rehabilitation 
efforts were implemented to flood 
damage and to address watershed 
runoff and erosion. 



WORKING WITH TRIBES 

Following Governor Johnson's sign
ing in 1996 of a Government-To
Government Policy Agreement with 
all 22 Native American entities in the 

state, the Environment Department 
has made concerted efforts at deve l
oping productive relations with the 
sovereign governments. 

In 1999, the Department appointed a 
tribal liaison to provide a single 
point of contact for tribes; offer the 
Department's support for tribal envi
ronmental initiatives; and, to iden
tify areas where it would be mutu
ally beneficial for tribes and the 
state to work cooperatively on inves
tigative, enforcement, monitoring 
and remediation activities. 

Recent efforts have resulted in generally 
better communications among regulatory 
agencies, and specific environmental 
cleanup and protection resulting in 
healthier living conditions for Native 
Americans and New Mexicans. 

J icarilla Apach e and the Pueblo of 
Laguna ·· Both the Jicarilla Apache 
and the Pueblo of Laguna have devel
oped with the NMED, shared authori
ties to investigate and clean up specific 
underground petroleum storage tanks. 
The Laguna Mart tanks were on pri
vate property completely surrounded 
by Pueblo land. The Jicarilla Apache 
Tribe purchased the Lodge at Chama, 
which had been privately owned. Both 
sites had paid into the Petroleum Load
ing Fee and were therefore eligible for 
the Leaking Underground Storage 
Tanks Funds managed by the NMED. 
Results to date include: 
• The shutting off of all but one of the 

Laguna Mart tanks. The Department 
and Pueblo will be coordinating with 
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the private company and individual 
responsible parties to determine the 
extent of the contamination and per
form cleanup activities. 

• The Department plans to continue to 
monitor, with the Jicarilla Apache's 
Department ofNatural Resources 
staff, the USTs at the Lodge at 
Chama. While some contamination 
was identified at the now unused 
USTs, natural attenuation and moni
toring, rather than aggressive 
cleanup, is expected to be protective 
of health and environment. 

4iJJ Pu ebl o of ' " :\am he In May 
2000, the federal 
Bureau of Indian 
Affairs approved 
the Nambe 
Pueblo's lease to 
High Mesa Envi
ronmental, L.L.C. 
for development 

.-...~t.lll and operation of a 
landfill designed 
to serve the Pueblo 
and the surround
ing area. The 
NMED has pro
vided the Pueblo 

infamation about state regulations and 
made recommendations on the devel
opment of the proposed construction 
and demolition debris landfill. After 
further testing and the development of 
solid waste codes, the Pueblo and High 
Mesa expect to open the landfill. The 
Pueblo may decide to accept municipal 
solid waste sometime in the future. 

\" avajo \'ati on ··· Navajo Nation Envi
ronmental Protection Agency and 
NMED managers and directors con
vened in the Spring of 2000 to identify 
areas where the agencies might better 
work together. Results included: 
• Sharing air monitoring data, redu:.:

ing duplicative sampling; 
• NMED support for enforcement of 

solid waste (trash) disposal regulations; 
• Increased communication on reguh

tion and legislation of shared interest; 
• Continuing efforts on joint training, 

inspection and enforcement; erne r
gency response; and jurisdiction over 
underground storage tanks . 

Pueblo of Sa n .Juan and .Ji ca rill a 
.\pac he Tribe ··· The NMED has sup
ported grant applications made to the 
federal government by the Pueblo and 
the Tribe. NMED has agreed to spe
cific support in solid waste training, 
training of enforcement personnel and 
the development of general environ
mental education plans. 

Pueb lo of Sa n lldefonso - Because of 
San Ildefonso Pueblo' s unique location 
adjacent to Los Alamos National Lab 
property, unique sampling opportunities 
and necessities arise for both the Pueblo 
and the NMED's DOE Oversight Bu
reau. The NMED and San Ildefonso 
environmental department have been 
developing a Memorandum of Under
standing (MOU) that would support co
operative environmental monitoring for 
radioactive contaminants and other pol
lutants associated with LANL and on 
San Ildefonso lands. 

Pueblo of Santa Clara -- The NMED, 
Santa Clara Pueblo and the U.S. En
vironmental Protection Agency have 
been developing an MOU for reme
diation of a Superfund site that in
cludes contaminated ground-water and 
soils. The North Railroad Avenue 

.Plume Site is a federal Superfund site 
located in Rio Arriba County, New 
Mexico. Part of the ground-water 
plume is located in the City of 
Espanola on fee lands and part is lo
cated on Santa Clara Pueblo trust land. 
The contaminated soil is located on 
fee lands. The entire Site is located 
within the exterior boundary of the 
Santa Clara Pueblo. The purpose of 
the agreement is to coordinate the par
ties' review and comments on techni
cal documents pertaining to cleanup at 
the site. The agreement was expected 
to be signed in 200 l . 

Pu ebl o of Taos ·- The NMED has 
been cooperating with Taos Pueblo to 
collect data on the Rio Pueblo de Taos 
and the Rio Lucero to assist in devel
opment of stream standards for the 
Pueblo. The standards will be submi:
ted to the U.S. EPA for approval. 

The Department will continue to work 
with tribes, pueblos, the Navajo Nation, 
the All Indian Pueblo Council, National 
Tribal Environmental Council and others 
to support environmental protection and 
cleanup, as well as to acknowledge and 
respect the sovereignty of Indian Nations 
in New Mexico. 



ABOUT THE 
ENVIRONMENT DEPARTMENT 

NEW MEXICO 

E NVIRON!\I E!'\T DEPARTi\IE'\T 

The NMED is a state agency responsi
ble for environmental management 
and protection, in accordance with the 
Environmental 
Improvement 
Act,§§ 74-1-1 
through 74-10-
100 (NMSA 
1978 as 
amended). 

The Department 
protects current 
and future gen
erations from 
threats posed by an unhealthy envirm
ment and strives to bring about the 
most favorable environmental condi
tions concerning air quality, water 
quality, resource conservation and re
covery, and environmental and occu
pational health and safety. The De
partment recognizes the connection re
tween New Mexicans' economic and 
social well being and a sustainable, and 
often productive, environment. 

The Department was created in Janu
ary 1991, when Governor Bruce King 
asked the New Mexico State Legisla
ture to endorse the creation of a new 
organization charged with statewide 
responsibility for protecting and pre
serving our environment. Both the 
Senate and the House unanimously 

supported creating the Environment 
Department, elevating the environ
mental organization from a division 
with the Health and Environment De
partment to a cabinet-level organization. 

; ' It The Department meets 
its environmental pro
tection responsibilities 
through core processes: 
• permitting and certi
fication; 
• compliance and en
forcement; 
• environmental ccr
rective action (or clean
up); 

• public outreach and education; and, 
• administrative services (Department 

support). 

:\\1 ED"S C0\1\IIT\lE'\T 

In meeting the goals of this Mission, 
the Department is committed to: 
Providing clear articulation of goals, 
standards, and expectations in a pro
fessional manner so that employees 
and the public can make informed de
cisions and be actively involved in set
ting priorities; 
Promoting environmental awareness 
through open and direct communic a
tion and sound decision-making; and, 
Carrying out the mandates and inita
tives of the Department in a fair and 
consistent manner. 

G N~ 

O UR GOALS 

To make the mission a reality, the De
partment has established the following 
long-range goals. 
Develop the statutory and regulatory 
framework by adopting proactive, pre
ventive approaches that improve envi
ronmental management and protect pub
lic health and economic well being. 
Improve the organizational functioning, 
productivity and proficiency by provid
ing an atmosphere that promotes em
ployee enthusiasm and motivation. 
Enhance the collection, use, sharing 
and distribution of information by 
shifting measurements of effectiveness 
from actions to results whenever pos
sible; implementing data and report 
standards; increasing computerization; 
developing internet and electronic 
commerce; and giving decision mak
ers easy access to 
timely and accurate 
environmental in
formation. 
Improve service 
to the public 
through education 
and participation 
by governing enti
ties, tribes , bus i
nesses, organiza
tions, and citizens 
in decision-
making processes. 

NMED MISSION 

The New Mexico 
Environment 

Department strives to 
provide the highest 

quality of life 
throughout the state 
by promoting a safe, 
clean, and productive 

environment. 
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BUDGETS AND FUNDING 

The :\ i\-1 ED Budget 

The New Mexico Environment De
partment has an annual operating 
budget of about $45 million for Fiscal 
Year 2001. 

The Department's Office of Budget 
and Grants Management prepares and 
maintains the Department's annual 
budget requests and operating budget, 
and oversees the management of the 

Division Division Bureaus 

federal grants administered by the De
partment's programs. 

The Environment Department prepares 
a budget request for submission to the 
Governor and the Legislature every 
September 1. Both the Governor, 
through the Department of Finance 
and Administration, and the Legish
ture, through its Legislative Finance 
Committee, review that request and 
prepare their own recommendations. 

FYOO Budget FY01 Budget 

~ '$1;582,000 --- ··-$2;:1 Of.200 "'-: . -'· :":·- . ~~ ._; .;..~-~-'" .... _ .. 

-office of tne .. .,.· :<3eiieral counsel's Office · 
Secreta,ry.,~ ),:.:.~: :)ntern~C~~:~diting .,, j. · 
'"' ·--·~/ !, Plann.iog & Program Development · 

· ' Green.'Zia Environmental Excellence 
... ~...,._,..;.,,,..-"~ ' Y- '·"' 

Administrative Financial Services Bureau 
Services Budget & Grants Management 

Information Technology Services 
Personnel Services Bureau 
Purchasing Bureau 
Construction Programs Bureau 
Library 

$5,010,200 $3,982,900 

$10,792,900 $13,177,900 

Differences between those recommen
dations are reconciled during the legs
lative session that begins the third 
Tuesday of each January and lasts for 
either 30 or 60 days (even-numbered 
years are 30-day sessions, odd
numbered years are 60 day sessions). 
The budget created through this proc
ess takes effect July 1. 

The Department is in the process of 
transitioning from traditional 
"division-based" budgets to more pro
gram-focused budgets for greater ac
countability. Next year's budget 
(FY02) will be the first year the Envi
ronment Department will participate in 
performance-based budgeting. The 
information presented here is based on 
the traditional division budget. 

Departm ent Funding So urces 

The Department receives funding from 
three separate and distinct sources: 
federal grants; state permit fees; and 
the state's General Fund. Each of 
these funding sources contain their 
own restrictions on use. The Depart
ment's budget, based on the source of 
funds, is provided below. 

Every NMED employee is responsible for 
fiscal stewardship; every effort is made to 
ensure that taxpayer dollars are spent 

I ,, ' ""' ·-~' ·· .. , ·· - -- ""'"'-·-·"'· ·· --·-...,.- ~.-....... ' , .. , ···· ~ . · . . ~. ··-" ·'-'.~, .... 0~'" II wisely. Exercising fiscal responsibility is 
Agency Total $40,626,300 $44,940,700 one of the Department's core values. 



Waste 
Bureau 

Overall Program Funding Percentages 
Fiscal Year 01 

Construction 
Green Zia 
Environmental 
Excellence 

0.2% 

F'ederal ($17 , 552,000) 
•Pe'r.mlt Fees (SH,041,500) 
0St.ate General Fund ($13,347 , 200) 

Agency Total ' . $44,940~700 
"'· 't~-~~;'! ,' -~ :~ ;.." ;·:· ;'..'1- :.,-
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Air Quality Bureau 

EJ Federal ($238,900) 
.Fees ($3,756,900) 
D NM General Fund ($93, 1 00) 

~ 
17% 

Construction Programs Bureau 

l!)=ederal ($536,800) 
~M General Fund ($249,800) 

FINANCIAL DETAILS FOR F 



URED BUREAUS Fisca/Year2001 

Solid Waste Bureau 

.Fees ($151,500) 

.NM General Fund ($1,177,600) 

Underground Storage Tank Bureau 

.. EI(jeral ($703,300) •ees ($2, 121 ,soo) 
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ELECTRONIC SERVICES 

The Information Technology Services 
(ITS) Bureau provides computer services 
and support for the Department. 

Jnformation Technology Initiatives 
1. On-line Services - The Department 
has begun to make services and infonm
tion available on-line to the public and 
regulated community. Examples of how 
the Department's web-based service cen
ter can make business easier: 
• Submit a permit application for a new 

food establishment on-line using the 
Department's web-based service center; 

• Pay underground storage tank fees 
on-line; 

• Submit an excess air emissions re
port on-line; 

• Check the status of all envirrn
mental permits on-line. 

2. Process and Data Integration- The 
Department will integrate and auto
mate common data and business proc
esses across divisions, bureaus, and 
programs. Many bureaus and pro
grams share functions; most have per

mitting, enforcement, and compli
ance processes and related data. 
The IDEA system will support 
common functions as "shared 
tools" so that these functions are 
executed in a similar fashion for 
all regulatory programs . 

3. Outsource some services, includ
ing PC support and e-mail. 

IDEA Project -An Integrated Database 

The purpose of the IDEA (Integrated Da
tabase for Environmental Assurance) 
project is to select, customize and imple
ment an integrated environmental data 
information system. Benefits to the Ik
partment include: 
• The ability to manage environmental 

health across media (air, water, soil); 
• Standardized and easier environmental 

reporting; and, 
• Timely and reliable information to the 

public. 

IDEA Scope & Approach - The data 
management system will eventually 
be used for all core functions 
(permitting, compliance, enforcement, 
measurements, collections, disburse
ments, and environmental re
porting) for all programs . 

The IDEA project facilitates : 
• Electronic submittal of com

pliance reports and permit 
documents; 

• Electronic storage, retrieval, 
and rna rngement for regulatory 
documents; 

• Flow charts of regulatory 
tasks and deadlines; and, 

• Web access to permit and 
compliance information. 

The IDEA project was launched 
in September 2000. 

IDEA Costs and Benefits: 
• Streamlined core process and im-

proved services; 
• A holistic view of all regulated entities; 
• Coordinated activities across programs ; 
• Timely, accurate, and easy-to

understand environmental information; 
• Elimination of information duplication; 
• Easy access to current data for analysis 

and decision making; and, 
• Basing Department performance met

ries on environmental outcomes. 

IDEA implementation costs are esti
mated at $2,700,000. The project 
received $540,000 in FYO 1 state 
funds to get started. The project will 
require on-going support from state 
funds and federal grants to be ccm
pleted and implemented 
;w. .. ~t"<;~ 
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Office of General 
Counsel 

Richard Mertz 
f\?7-?~R:l 

Administrative 
Assistant 

Jo Huntington 
f\?7-?RSS 

Cabinet 
Secretary 

Peter Maggiore 
f\?7-?RSS 

Planning and Program 
Development 

Diane Naranjo 
f\?7-?RR:l 

Water and Waste 
Management Division 

Greg Lewis 
R?7-17SR 

Hazardous Waste Bureau 
James Bearzi 

827-1557 

Ground Water Quality Bureau 
Marcy Leavitt 

'827-{)187 

Surface Water Bureau 
Jim Davis 
827-0187 

DOE Oversight Bureau 
John Parker 

827-1536 

Deputy 
Secretary 

Paul Ritzma 
f\?7-?RSS 

Public Information 
Officer/Tribal Liaison 

Cathy Tyson 
f\?7-?RSS 

Environmental 
Protection Division 

Jim Najima 
f\?7-?~:l? 

Office of Budget and 
Finance 

Donna Gary,827 -D185 

Solid Waste Bureau 
Butch Tongate 

827-2775 

Occupational Health 
and Safety 

Sam Roaers. 827-4230 

Air Quality Bureau 
Sandra Ely 
827-1494 

Underground Storage 
Tank Bureau 

Jerry Schoeppner, 827-0188 

Hearing 
Officer 

Felicia Orth 
f\?7-?RSS 

Pollution 
Prevention 

Pat Gallagher 
R?7-0n77 

Administrative Services 
Division 

Robert Horowitz 
47FI-:l7?R 

Personnel Services Bureau 
Clifford Hawley 

827-2844 

Information Technology 
Services Bureau 

Glen Smutz, 827-0286 

Constructions Program 
Bureau 

Haywood Martin, 827-2797 

Deputy Director for 
Finance 

Emilio Sanchez, 476-3728 

Budget and Grant 
Management Bureau 

Delores Baca, 476-3701 

Financial Services Bureau 
Charles Martinez 

476-3725 

Purchasing Bureau 
Margaret Trujillo 

476-3689 

Internal 
Audit 

Jim Perry 
f\?7-?RSS 

Field Operations 
Division 

Mike Koranda 
f\?7-1 ORO 

District Ill 
Ken M. Smith 

524-6300 

District IV 
Darwin Pattengale 

624-6046 

Drinking Water Bureau 
Bill Bartells 
827-7536 

Community Services Bureau 
Cecilia Williams 

476-8531 
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llirsTRicT AND FiELD OFFICES J 
DISTRICT I (NW) DISTRICT II (NE) DISTRICT III (SW) DISTRICT IV (SE) 

Albuquerque Santa Fe Las Cruces Roswell 
4131 Montgomery Blvd., NE #4 Calle Medico 1001 North Solano Dr. 1914 West Second St. 

Albuquerque, NM 87109 Santa Fe, NM 87505 Las Cruces, NM 88001 Roswell, NM 88201 
Ph. # 841-9450 Ph.# 827-1840 Ph. # 524-6300 Ph. #624-6046 
Fax# 884-9254 Fax# 827-1839 Fax # 526-3891 Fax #624-2023 
Tom Skibitski Courte Voorhees Ken Smith Darwin Pattengale 
Farmington Espanola Alamogordo Carlsbad 

724 West Animas 705 La Joya Street 411 Tenth St. Rm. I 06 406 North Guadalupe 
Farmington, NM 87401 Espanola, NM 87532 Alamogordo, NM 88310 Carlsbad, NM 88220 

Ph. # 327-9851 Ph. # 753-7256 Ph. # 437-7115 Ph. # 885-9023 
Fax# 326-3747 Fax# 753-1840 Fax# 434-1813 Fax# 887-9283 

Gallup Las Vegas Deming Clovis 
306 South Fifth 505 E. National A ve.,Ste. 3 & 4 Post Office Box 2867 I 00 Manana Blvd., Unit 3 

Gallup, NM 87301 Las Vegas, NM 87701 Deming, NM 88031 Clovis, NM 8810 I 
Ph. # 722-4160 Ph. # 425-6764 Ph. # 546-7559 Ph. # 762-3728 
Fax# 863-2664 Fax# 425-6604 Fax# 546-9326 Fax# 769-2527 

Grants Los Alamos Silver City Hobbs 
1212 Y2 Lobo Canyon Rd. 475 20th Street 1302 E. 3200 St. 726 E. Michigan, Ste. 165 I 

Grants, NM 87020 Los Alamos, NM 87544 Silver City, NM 88061 Hobbs, NM 88240 
Ph.# 287-8845 Ph.# 662-1430 Ph.# 388-1934 Ph.# 393-4302 
Fax# 287-3415 Fax# 388-3258 Fax# 393-0906 

Los Lunas Raton Ruidoso 
601 Main St. , Ste. 27 1243 South Second St. 1216 Mechem Dr., Ste. 2 

Los Lunas, NM 87031 Raton, NM 87440 Ruidoso, NM 88345 
Ph. # 865-9797 Ph. # 445-3621 Ph. # 258-3272 
Fax # 865-3405 Fax# 445-3376 Fax# 258-4891 

Rio Rancho Taos Tucumcari 
224 Unser Blvd., SE Ste. E 1215-B Gusdorf 113 W. Center 

Rio Rancho, NM 87124 Taos, NM 87571 Tucumcari, NM 8840 I 
Ph. # 892-4483 Ph.# 758-8808 Ph. # 461-1671 
Fax# 892-4816 Fax# 758-9851 Fax#461-1865 

Socorro 
214 Nee! Ave., NW 
Socorro, NM 87801 

Ph . # 835-1287 
Fax# 835-3119 

-
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WHERE FROM HERE? 

From the moment of birth, our every 
action - from breathing and eating, to 
building a house and driving a car
consumes resources and produces 
usable byproducts and wastes. It is 
certain that we will change our environ
ment. How we change it will influence 
the quality of our lives, from aesthetics 
to economics to life itself. 

This report provides a look at some of 
the efforts ofNMED, and individuals, 
businesses, government agencies and 
organizations with which we partner, to 
protect and preserve New Mexico's 
environment. 

As we look ahead, we are striving to 
better serve all New Mexicans by: 
• increasing our efficiency; 
• encouraging local solutions; 
• training future leaders in environmen

tal management; 
• emphasizing pollution prevention; 
• supporting the generation and use of 

"green power"; 
• building productive government-to

government partnerships with sover
eign tribes; 

• establishing a statewide environmen
tal monitoring/surveillance network; 
and, 

• encouraging the use of"Enlibra," an 
environmental doctrine for increasing 
the velocity of environmental progress 
and movement toward balance. 

We encourage you, 
customers of the 
NMED, people 
whose health, 
livelihood and quality 
of life depend on a 
healthy environment, 
to tell us how we 
are doing. We also 
want to know what 
you think we should 
evaluate and feature 
in our next "State of 
the Environment" 
Report in 2002, and 
how you think we 
should be spending 
our time between 
now and then. 

We cannot guarantee that all the items 
you raise will appear in the next 
report, but will consider all suggestions 
and try to add those with state-wide, 
or regional , importance. 

Please send your suggestions to : 

Editor 
State of the Environment Report 
NMED 
PO. Box 26110 
Santa Fe, NM 87502 

Or, Internet: 
cathy _ tyson @1 nmcnv. state. nrn . us 

On behalf of all of us who dedicate our 
careers to the protection of our environ
ment, we thank you for being concerned 
about New Mexico's air, land and 
water. We encourage you to be in
volved in environmental protection at 
whatever level possible - from making 
2-sided photocopies, to volunteering with 
a local organization, to writing your state 
and national representatives on legisla
tion affecting our environment. 

Sincerely, 

_2J •'1 · 

/ /. U ·f /flc~; ").i ~lf' v 
PETER AGGIORE 
SECRETARY 
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TONEY A."'JAYA 
GOVERNOR 

--· ,_ ....... 

STATE Of NEW MEXICO 

DENISE D. FOR" 
DIRECTOR 

G8'96523 

CERTIFIED MAIL 
RETURI\J RECEIPT REQUESTED 

May 7, 1985 

Mr. Harold Valencia, Manager 
US Department of Energy 
Los Alamos Area Office 
Los Alamos, N.M. 87 544 

RE: COMPLIANCE ORDER/SCHEDULE 

De.ar Messers. Valencia and Kerr: 

Dr. Donald Kerr, Laboratory Director 
The University of California 
Los Alamos National Laboratory 
Los Alamos, N.\1. 8 7 54~4 -~--. - · 

';,.g;;;; * 
eX>= co ;oss; t..0-
0~ 

~t...J 
a-= CT> o-:= 0") .-..,_ == t...J Enc~osed herein is a <;OMPLIANCE ORDER/SCHEDULE filed against the Los Alamos ~kttltf 

Nat10nal Laboratory tLANL) pursuant to the New Mexico Hazardous Waste Act, ~,. 
Laws of 1977, ch. 313, presently compiled as 74-4-1 to 74-'4-3, 74-4-4, 74-4-5, 74-4-8, 
74-4-11 and 74~-12 NMSA 1978. The Compliance Order /Schedule states that LANL 
has failed to comply with the Hazardous Waste Management Regulations 
promulgated under the authority of the New Mexico Hazardous Waste Act. These 
violations are specifically set out. 

You are required to respond to this Compliance Order /Schedule within the required 
time frames. These time frames were developed and agreed to by both the EID and 
your staff on their March 7, 1985 meeting in Santa Fe. (We apologize for the delay 
in issuing this Order; however, your staff has known -about these agreed upon 
dates, so proceeding toward compliance shouldn't have been delayed.) These time 
frames are provided as required under Section 74-4-12 of the New Mexico 
Hazardous Waste Act. If these time frames are not adhered to penalties of up to ten 
thousand ($1 0,000) dollars per day per violation for failure to comply with this 
Compliance Order /Schedule will be sought in District Court by the EID. Note that 
each day the cited violations continue constitutes a. new violation for which 
additional penalties may be imposed. 

Attachment 3 
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ENVIRONMENTAL IMPROVEMENT DIVISION 

IN THE MATTER-OF: 
los Alamos National 
Laboratory 

) 
) 
) 
) 
) 

Docket Number 
NMHWA 001007 

Los Alamos, New Mexico 
EPA 10 #NM089001 0515 

COMPLIANCE ORDER I SCHEDULE 

The Compliance Order/Schedule is issued pursuant to Section 74-4-10 of the New 
Mexico Hazardous Waste Act, laws of 1977, ch. 313, NMSA 1978 by the authority 
delegated by the New Mexico legislature to the Director of the Environmental 
Improvement Division (EID). 

Complainant, the Director of the EID, has determined that Los Alamos National 
Laboratory (this facility includes both the University of California [UC] and the 
Department of Energy [DOE]), EPA ID #NM08900 10515, hereinafter referred to as 
Respondent, has violated the New Mexico Hazardous Waste Act and the regulations 
promulgated thereunder. 

1. 

2. 

3. 

4. 

5. -.; 
6. 

7. 

FINDINGS 

Respondent is an owner or operator of a facility which generates and treats, 
stores and/or disposes of hazardous waste at its facility located at Los Alamos, 
New Mexico. 

Pursuant to Section 202.8. & 202.D. of the New Mexico Hazardous Waste 
Management Regulations (HWMR-2), Respondent t1mely not1fied EPA that it· 
was a generator and treatment, storage and/or disposal (TSD) facility for 
hazardous waste. 

This notification and Part A submittal (dated August 12, 1980) included: 
disposal in a landfill (D80}; disposal in a surface impoundment (D83); and 
treatment by physical, chem1cal, thermal or biological means (T04}. 

Since the initial notification and Part A subm1ttal one valid subsequent Part A
has been submitted; dated July 25-26, 1985. This included: storage in 
containers (SO 1~; disposal tn a landfill (D80}; treatment m a tank <I.Q.ll; and 
treatment by p ysical, chemical, thermal or biological means {J04). _It deleted: 
treatment in a surface Impoundment (D83}. -
Since there .was not a closure plan submitted and approved for the surface 
impoundment that component still has mterim status and must comply with 
HWMR-2. 

On or about May 22, 1984 LANL was conducting the1r business of operating a 
research laboratory and generating, treatmg, stonng and/ot disposing of 
hazardous waste. 

On or about May 22, 1984 LANL was inspected by member(s) of the EID 
Hazardous Waste Section's staff. 

I · li ? T 
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8. 

9. 

On or about June 26, 1984 EID issued a Notice of Violation (NOV) 
enumerating the violations discovered as a result of the inspection. 

LANL responded to the NOV in a letter dated July 26, 1984. This letter 
demonstrated compliance in six of the thirteen violations cited in the NOV. 

10. The July 26, 19841etter also responded to three of the four inquiries posed by 
the EID. These inquiries were part of the June 22, 1984 NOV. · 

11. 

12. 

On September 1 1, 1984, a meeting between LANL and EID was held. The 
purpose of the meeting was to discuss remaining issues and to present EID 
comments on several documents which had been submitted by LANL. EID 
posed two additional inquiries at this meeting. 

On September 26, 1984 another meeting was held to discuss compliance 
issues. At that time the fourth inquiry of the June 22, 1984 NOV was 
responded to and LANL agreed to submit the following: 

A. By November 1, 1984 new evidence of compliance with: 
a. Waste analysis provisions; 
b. Personnel training provision; 
c Submit an accurate Part A; and, 
d. Ground water monitoring waiver documentation. 

B. By December 1, 1984: 
a~ Closure plans; and, 
b. Post-closure plans. I .--...• ·• -

13. Subsequent submittals were made by LANL; one dated November 1, 1984, 
the other November 30, 1984. 

14. EID reviewed all of the submittals made by LANL in response to the NOV 
issued. EID found six items to be in compliance, four items (closure, post
closure, waste analysis and contingency plans) to have been submitted as 
requested (their adequacy will be determined vaa a Part B review). Seven 
issues remainingto be corrected. 

' .. 

15. A meeting_ was held on February 5, 1985 to discuss EID's findangs. At that time 
the following_ items were presented as still being in non-compliance: 

A. Ground water monitoring/waiver demonstration; 
B. Biennial reports, notifications and other RCRA related documents were 

not being signed by appropriate officials from both DOE and UC; 
C All LANLTSD locations need to have and implement an inspection 

schedule; 
D. All inspections must be documented and must follow the schedule 

required in 15 C above; 
E. LANLpersonnel trainang program must be implemented; 
F: A: closure and a post-closure plan for the surface impoundment that 

treats lithium hydride; and, 

4 5 2. 
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G. Account for past disposal of EP (extraction procedure as defined by 
Section 201 of HWMR-2) toxic high explosive (HE) sands. 

16. The result of the February 5, 1985 meeting was to meet again in four weeks 
to finalize a compliance order/schedule. In the interim, representatives from 
both LANL and EID would meet on the ground water waiver documentation 
issue and develop a suitable plan. Additionally, LANL would be able to use 
the interim to comply with the other existing violations. 

17. A meeting was held on March 7, 1985 to finalize a compliance 
order/schedule. At this meeting the following violations were addressed: 

A. HWMR-2, Section 206.C.1.a.(1) requires any owner of hazardous waste (:::;. 
surface impoundment, landfill or land treatment facility to implement a 
ground water monitoring program capable of determining the facility's 
impact on the uppermost aquifer. 

LANL does not have a ground water monitoring program at this t1me. 
They have requested a waiver as provided for by HWMR-2, Sect1on 
206,C.1.a.(3), but have failed to provide the necessary documentation 
required under that Section. 

B. HWMR-2, Section 202.B. and D., 203.A.3., and 203.C.3., requires the ~ 
. signature of the owner and/or operator of a facility on notifications and 
biennial reports. At the time of the inspection these aocuments were 
being signed by other facility personnel. 

At the March 7, 1985 meeting EID was presented w1th a document 
authorizing other spec1fic facility staff to sign for the owner/operator. 

C. HWMR-2, Section 206.B.5.b. requires facilities to develop and follow a f:::' 
written schedule for inspecting equipment and phys1cal structures . 

. 
At the time of the inspection LANL was unable to produce a document 
meeting the requirements of the above cite. 

D. HWMR-2, Section 206.B.5.e. requires that a record of all inspections be ~ 
kept in an inspection summary. 

At the time of the inspection LANL was not keeping a summary log of 
all inspections conducted at the LANL facility components. 

E. HWMR-2, Section 206.B.6. requires all facilities to implement a personnel 
training program. This program must be presented to all personnel within 
six months of their employment. All personnel must take part in an 
annual review of the training. All training must be documented . 

• 
At the time of the inspection LANL did not have a training program in 
place. Also, LANL did not have any of the documentation requ1red by 
the above cite. 

4 5 2 2 9 
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F. HWMR-2, Section 206.C.6.f. requires the owner/operator of a hazardous b' 
waste surface impoundment to develop and have available for review by 
an inspector a closure/post-closure plan. 

,;' 
At the time of the inspection LANL did not have closure/post-closure 
plan available for review by the inspector. 

G. LANL was requested to submit documentation responding to EID's inquiry /.::.. 

l ', r--
regarding the final disposition of EP toxic HE sands. · 

. 

At the September 11, 1984 meeting LANL 'was requested to submit the 
documentation on the analytical results of EP toxic tests of the HE sands as . 
well as a description of their final disposition. 

COMPLIANCE ORDER/SCHEDULE 

Based on the above findings the complainant hereby issues this compliance 
order/schedule (New Mexico Hazardous Waste Act. Section 74-4-10) to the 
Respondent. The following must be submttted {post-marked) to ElD by the dates 
provtded under each sectton. 

. 18. LANL will submit a written schedule for conducting all inspections at each 
hazardous waste component of the LANL facility. This schedule must comply 
with all the provisions of Section 206.8.5. of HWMR-2. Included with the 
schedule will be a certificatton that the schedule has been implememe~d and 
the date when that implementation occurred. This task will be completed by 
May 1, 1985. 

f. .•.. 
~· ,_,._ 1 

\. 

/19. LANL will record the results of every inspection on each component of its 
hazardous waste facility. This record will be in log or summary form and will ( r-. 

20. 

21. 

fulfill all the requirements of Section 206.8.5. of HWMR-2. Included with t!liS 
documentation will be a certification declanng that each of the inspections 
will be conducted as scheduled and the date when the inspections were 
implemented. This task wtll be completed by May 1, 198S. · 

LANL will submit a copy of their personnel training program. This document 
will meet all the requirements of Section 206.8.6. of HWMR-2. This submittal 
will include but is not limited to: (1) Course outline; (2) A list of job tttles 
and their associated job descnpttons for all categories that are involved in the 
handling of hazardous waste; and, (3) A numencal figure that represents :he 
number of individuals in each of the job classificattons that handle hazardous 
waste, together with a genenc description of these classifications, experience 
and educatton. This task wtil be completed by May 1, 1985. 

\ I ·.·

' 

..-1-

1 =-- .. 
! 

;....I 

LANL will implement the tratning program, required in 20, in its entirety. The 
implementation wtll follow all the reqUirements in Section 206.8.6. of 
HWMR-2. This task will mclude a submittal by LANL's responsible corporate 
or executive officer or hrs:her official destgnee, certifying the date which th1s 
program was implemented. Thts task will be completed by October 1, 198 ~-----
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22. LANL will be inspected for compliance with HWMR-2 in the fourth quarter, 
July through September, 1986. At that time LANL will have conducted its first 
annual review of the persOri'iiel training program. 

~3. LANL was required to submit documentation responding to EID's inquiry 
regarding the final disposition of HE EP toxic sands. 

Prior to March 7, 1985 meeting LANL provided EIDwith a report detailing a 
number of old waste sites they are currently looking at. One of those sites 
was the disposal location for the HE EP toxic sands. 

This will be addressed later under a corrective action program. This task is 
considered complete at this time. 

24. LANL is required .to submit a closure/post-closure plan for its su.riEce 
impa• mdmen.t_..At the March 7, 1985 meeting the need for assessing the 
impoundment contents and any possible m1gration of contammat1on from 
the pond was discussed. It was decided that mvestigatory activities at the 
surface impoundment requ1red activities s1milar to those negotiated for the 
ground water monitoring waiver demonstration. Therefore, the following 
tasks, with their completion dates, may coinc1de w1th wa1ver demonstration 
tasks: 

-......,A .. All drilling, coring and sampling will be completed within e1ght months 
1 from receipt of this action. 

(' -. 
B. All sample analysis and data interpretation will be complete in sixteen ~

months from receipt of this letter. 

I • . 

C. A written report documenting the findings will be submitted to EID within 
eighteen months from receipt of th1s letter. -r. ~ 1 9.--= 

25. LANL will implement the following ground water mGnitoring/ground water 
waiver demonstration activ1t1es and comply with the mdicated dates. 

. p-1 ~ {< / ;._ 
TASK 1. - -:. ,. . • '\ 1' ,. ;' I' 

Parameter I Task 
lntrirsic permeaoility (k) of tuff. 

Acceotable Method(s), 
Constant head tests2.3. 

Freouency I No. of Samples 
a. At least 5 holes 125 aeep; and, 
b. At least 1 test per horizon per hole with a minimum of 6 tests per hole. 

Location(s) 
Areas TA-54 area Land TA-54 area G 

Reporting Date 

,-
:'"\ .. _ ... 
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los Alamos Nationallabor ..... ory 
May 7, 1985 (_ 
Page-6-

a:. March 31,1986 (a coherent report) 
b. March 31,1987 (a publishable report) V 
Importance 
a. Basic rock characteristic 
b. k is referenced in RCRA ammendments 
c. Needed to analyze flow of gases 

TASK2. V~ 
Parameter I Task 
Moisture characteristic curve for tuff ( ) where is wetness and is 

. matrix potential. 

Acceptable Method(s) 1 
a. Any of the standard lab methods; and, 
b. More than one method probably needed to include all moisture 

conditions4. 

Frequency I No. of Samoles 
At least 5 samples from each of at least 4 horizons. 

Location(s) 
Areas land G 

Reporting Date(s} 
a. March 31, 1986 (a coherent report) 
b. March 31, 1987 (a publishable report) 

Importance 
a. Bas1c rock characteristic 
b. Needed to predict unsaturated conductivity, v~por diffusion, effective 

porosity, seepage velocity, and to mterpret task 5. · 

TASK 3. 

Parameter /Task 
Unsaturated hydraulic conductivity k ( ) of tuff. 

Acceptable Method(s~ 1 
a. Both theoretical ( ased on task 2.) and laboratory methods are 

required; and, 
b. sufficient number of different methods must be employed to give 

trustworthy predictions4. 

Frequency I No. of Samples 
At least 5 samples from each of at least 4 horizons. 

Location(s) 
Areas Land G same location as task 2. 

4 5 2-
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Reportinq Date(s) 
a. March 31, 1986 (a coherent report} 
b. March 31, 1987 (a publishable report) 

Importance 
Needed to predict seepage velocity and fluxes and to intrepret task 5. 

TASK4. 

Parameter I Task 
Infiltration and redistribution of meteoric water into tuff. 

Acceptable Method(s) 1 

Both tuff moisture content and matrix potential must be measured by 
neutron logging and either moisture blocks and/or psychrometry. 

Fre~uency I No. of Samples 
a.t least 4 holes; two :,Q' deep and two 1 00' deep; 
b. Each two weeks neutron logging with daily logs after two autumn 

storms; and, 
c. 10 potential sensors per hole. 

- Location(s) 
Two at TA-54 AreaL and two at TA-54 Area G. 

Reporting Date(s) 
a.:. Equipment in place and functioning by March 31, 1986 (a cohNent 
re~) 

b. I'V'Iai-ch 31,1987 (a publishable report}. 

Importance 
a. Gives potential gradients in tuff; 
b. Allows integration of tasks 2. and 3. into overall picture; and, 
c. Gives actual infiltration rates and water fluxes. 

TASK 5. 

Parameter I Task 
Core and pore gas analysis. 

Freauencv I No. of Samples 
a. At least 6 notes or varymg depths; 
b. Cores analyzed for inorganic contaminants and VO scan at 1 0' 

mtervals; and, 
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c. Pore gas_samplers in bottoms of holes (at least one per hole); and, 
d. Analyze quarterly. 

Location(s) 
4 at TA-54 Area Land 2 at TA-54 Area G. 

Reporting Date(s~ lit' 
a. Core analysis y November 30, 1985; and, . 
b. Pore gas results by July 31,1986 and quarterly thereafter. 

Importance 
a. Direct measurement of movement of wastes in tuff; and, 
b. Surveillance prior to closure of impoundment at Area L 

TASK 6. 

Parameter I Task 
AnalysiS of perched water 

Acceptable Method(s) 
Observation wells in side canyons and report summarizing applicability of 
research in Mortandad Canyon 

Freouency I No. of Sa moles _ u--... _ ~ 
a. 6 wells bottommg m tuff screened throughout maximum saturated 

thicKness; and, 
b. Samples and water levels quarterly. 

Location(s) 
Three tn Canada del Suey and three in Pajanto Canyon ,)_) v .-~ 
Reporting Date(s) 
a~ Analysts by November 30.1985; and, 
b. Hence quarterly. 

Importance 

'' 
' .. 

a. Monitoring of hazardous constituents in perched water 
b. Helps quantify thickness, seasonal extent, and fate of perched water m 

side canyons. 

This means a coherent (by March 31, 1986) and publishable (by LANL standards by 
March 31, 1987) report should be written based on the methods indicated and 
any other ancillary work requtred. 

2 Tests conducted with water must tnvolve C02 flooding and unsaturated flow 
analysis. 

3 Flow tests or pressure transient tests may be used, as appropnate. Analysts must 
mclude fracture loggmg and may mclude analysis of fracture contribution. 

4 Drymg curve only requ1red. 

4 5 2 3 4 
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26. Compliance with these requirements does not relieve the Respondent of its 
responsibilities under any other statutes or regulations. Compliance with this 
order will not necessarily fulfill the requirements for completion of the 
Respondent's Part 8 application. 

PENALTY 

27. The Complainant, in accordance with its enforcement policy for the 
Hazardous Waste Section, has pursued this matter to the end of its 
administrative options. If for any reason the Respondent should default on 
any provision of the enclosed compliance order/schedule, the Complainant 
will file an action in District Court to enforce this order/schedule and seek 
court penalties p·ursuant to Section 74-4-12 (Civil Penalties) of the New 
Mexico Hazardous Waste Act which provides for a civil penalty of up to ten 
thousand ($1 0,000) dollars per day for each violation. 

28. All correspondence relating to this compliance order/schedule shall be sent by 
Registered Mail or Certified Mail, return receipt requested, to t_he following 
address: 

Denise Fort, Director 

Peter H. Pache, Program Manager 
Hazardous Waste Section 
P. 0. Box 968- Crown Building 
Santa Fe, New Mexico 87504-0968 

Environmental Improvement Division 

LJ ~ ? . 
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MEMORANDUM 

SUBJECT: Regulatory futerpretation With Respect to Leaks, 
Spills, and lllegal Discharges of Listed Wastes 
to Surface Waters 

FROM: Marcia E. Williams, Director 
Office of Solid Waste 

TO: David Stringham, Chief 
Solid Waste Branch, 5HS-13 
Region V 

This is in response to your memoranda, dated August 8 
and December 24, 1985, in which you request clarification of 
the mixture rule as it applies to leaks, spills, and illegal 
discharges of listed wastes to surface waters, resulting in 
contamination of the sediment. First, let me apologize for 
taking so long in getting back to you. I hope this delay 
has not caused you any problems. 

fu your memoranda, you indicate that the Corps of 
Engineers in carrying out their responsibilities to maintain 
the navigability of Astabula Harbor found that the bottom 
sediments of the harbor were severly contaminated; subsequent 
investigation suggested that the source of the contaminants 
is primarily form Fields Brook, a tributary to the harbor. 
Upon further investigation, it appears that some of the 
contamination may have occured as a result of spills or 
leaks from treatment, storage, and disposal units. Therefore, 
you surmise by application of the mixture rule, that the 
contaminated sediments would be hazardous under RCRA and 
subject to the appropriate management standards. You believe 
such a reading of the rules was never intended, but rather 
the contaminated sediments should only be co11sidered hazardous 
if they exhibit one or more the characteristics of hazardous 
waste. Unless such an interpretation is taken, you believe 
that all sediments contained in the industrialized harbors 
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on the Great Lakes (a total of I 09) should be managed as 
listed wastes. 

-2-

The regulation of contaminated materials depends in large 
part upon the regulations being applied and upon the source 
of the contamination. As written, the mixture rule would 
not cause the sediments in the harbors on the Great Lakes 
(nor in any other harbors or rivers) to be considered hazardous. 
More specifically, the mixture rule states that any mixture 
of a hazardous waste with a solid waste causes the entire 
mixture to be hazardous. Therefore, in order for the mixture 
rule to be triggered, wastes must be mixed or somehow combined 
together. In the example cited in your letter, however, 
wastes are not being mixed (i.e., we would not normally 
consider sediments in rivers as wastes). Rather, a waste is 
being disposed of with a non-waste material. Therefore, the 
mixture rule is not causing these sediments to be hazardous. 
However, application of the mixture rule is not dispositive 
of the issue of whether the mixture of a hazardous waste and 
another substance is regulated. A part from the mixture 
rule, the mixture of a hazardous waste and a non-waste material 
is still subject to Subtitle C control .. For example, ground 
water contaminated with a hazardous waste is currently subject 
to the appropriate requirements in 40 CFR Parts 264 and 265. 
In addition, if listed hazardous wastes are being discharged 
into surface waters, this could constitute disposal requiring 
regulatory control under Subtitle C ofRCRA. The major 
question to answer is whether the discharge resulted from 
illegal discharges or from point source discharges subject 
to regulation under the Clean Water Act. 

As you are aware, 40 CFR 261.4(a)(2) specifically exempts 
industrial wastewater discharges that are point source 
discharges subject to regulation under Section 402 of the 
Clean Water Act (CWA), as amended. (This authority covers 
the addition of any pollutant to water of the United States 
from any discernible, confined, and discrete conveyance, 
except discharges of dredged and fill material regulated 
under Section 404.) The point of the wastewater exclusion is 
to avoid potentially duplicative regulation of point source 
discharges under RCRA and CW A. Thus, once wastewater flows 
from an NPDES discharge point into waters of the United 
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States, that wastewater is exempt from RCRA regulation. II 

II This is true even if the discharge could be regulated 
under 402, but is not. A point source discharge 
without an NPDES permit would be a violation of the CWA, 
and should be subject to an enforcement action under 
the Act. 

-3-

Therefore, it is important to know the source of the 
contamination. If, for example, there is evidence to 
demonstrate that hazardous wastes have been dumped into the 
surface water in a manner that does not trigger Section 402 
of the CW A, this constitutes disposal under RCRA and would 
be subject to the appropriate regulatory controls (If these 
hazardous wastes were illegally disposed of, enforcement action 
should also be undertaken.) If this occurs, that sediment 
which is contaminated by these discharges would be subject to 
regulation. On the other hand, if the source of the pollutants 
is from a point source discharge, then you should assume 
that hazardous wastes have not been discharged into surface 
waters. Under this situation, these sediments would be 
regulated under Subtitle C of RCRA only when they are dredged 
from the surface waters and only if they exhibit one or more 
of the hazardous wastes characteristics. Thus, I cannot 
agree with your suggestion that contaminated sediment should 
not be categorized as listed wastes, no matter the source of 
contamination. Such an interpretation could invite abuse by 
persons who illegally dispose of hazardous wastes. 

Please feel free to contact Matthew A. Straus at 
8-475-8551 if you have any questions. 
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ENVIRONMENTAL STATUS OF TECHNICAL AREA 49, 
LOS ALAMOS, NEW MEXICO 

by 

William D. Purtymun 
Alan K. Stoker 

ABSTRACT 

In 1960 and 1961 a series of experiments involving high explosives and 
radioactive materials were conducted at Los Alamos, New Mexico, primar
ily to understand certain safety aspects of operational nuclear weapons. 
The experiments were conducted underground in large diameter holes as 
deep as 120 ft. The experiments were conducted in an area that was 
extensively studied in advance by the U. S. Geological Survey. The loca
tion was selected because it had geologic and hydrologic characteristics 
that assured complete containment of the experiments and precluded any 
possible contamination of groundwater. Important features verified by the 
USGS included the absence of any recharge and about 1200 feet of dry 
rock above the groundwater aquifer. 

Residual materials dispersed by detonation of the high explosives re
main at the bottom of the experimental holes. The materials of sig
nificance from an environmental standpoint include about 40 kg of plu
tonium, 93 kg of enriched uranium, at least 82 kg of depleted uranium, 13 
kg of beryllium, and an undetermined amount of lead. The area is 
presently identified as a radioactive and hazardous material disposal area 
for purposes of compliance with Department of Energy and Environmental 
Protection Agency requirements. 

Environmental monitoring has been carried out regularly since the time 
of the experiments. Results of measurements confirm that there has been 
no contamination of groundwater. Minor surface soil contamination dat
ing from the time of the experimental operations has been detected in 
small surface drainages near the experimental area. None of the surface 
contamination has been measurable at Laboratory boundaries or points of 
public access on a state highway. Additional environmental studies will 
be conducted in the future under auspices of Department of Energy pro
grams designed to assure appropriate management of buried transuranic 
waste and full compliance with requirements of the Comprehensive Envi
ronmental Response, Compensation, and Liability Act. 
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I. HISTORY AND BACKGROUND 

A. Hydronuclear Experiments 

Hydronuclear experiments were con
ducted underground at the Los Alamos Sci
entific Laboratory (LASL; the word "Scientific" 
was included In the name until 1980 when it 
was changed to "National"), Los Alamos, 
New Mexico, In 1960 - 1961. The experi
ments were conducted at Technical Area 49 
(TA-49), located on Frijoles Mesa In the 
southwest corner of the Laboratory (Fig. 1 ). 
The experiments, conducted at the direction 
of President Eisenhower, were primarily to 
answer fundamental questions regarding cer
tain safety aspects of four weapon systems 
that became operational In 1958. These ex
periments involved a combination of con
ventional (chemical) high explosives, usually 
In a nuclear weapon configuration, and fissile 
material whose quantity was reduced far be
low the amount required for a nuclear explo
sion. Between January 1960 and August 
1961, a total of 35 hydronuclear experiments 
and 9 related calibration, equation-of-state, 
and criticality experiments, all involving some 
fissile material, were conducted (Thorn 
1987). Other experiments involving high ex
plosives and possibly some small amounts of 
radioactive tracers, but no fissile materials, 
were conducted starting in October 1959 and 
extending through the same period. The 
aerial photograph on the cover of this report 
shows T A-49 In late 1959. 

B. Operations 

The experiments Involving fissile materials 
were conducted In 3- or 6-ft-diameter ex
perimental holes at depths of 31 to 1 08 ft. 
Some of the other experiments were con
ducted in holes as deep as 120 ft. Several 
such experimental holes were augered and 
prepared for use in sequence. The ex-
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perlmental configuration was emplaced at 
the bottom of the hole, which was then 
stemmed (backfilled) with sand to contain 
the physical force of the high-explosive det
onation. As the experiment was detonated, 
measurements and samples were taken 
through access tubes or pipes. After com
pletion of measurements and sample collec
tion, the experimental holes were backfilled 
with additional sand and sealed with con
crete. Results of analyses were used to 
modify .the next configuration in the series. 
The first series of nine hydronuclear experi
ments was conducted between January 12 
and February 11, 1960 (Thorn 1987). 

C. Materials Left in Place 

All presently known remaining contami
nation at T A-49 is described In the next three 
sections. 

1. Experimental Areas. Most materials 
were left in the experimental holes In which 
the experiments were conducted. The prin
cipal materials of interest from an en
vironmental standpoint include plutonium, 
uranium, beryllium, and lead. A total of 
about 40.1 kg of plutonium, 93 kg of en
riched uranium, at least 82 kg of depleted 
uranium, and 13 kg of beryllium were utilized. 
(No estimate of the amount of lead left from 
the experiments is presently available but will 
be determined from detailed review of engi
neering drawings during followup studies de
scribed later in Section IV of this report.) A 
small amount of fission products (tess than 1 
millicurie) would also be present. 

Physical properties of the tuff and sand 
readily absorbed the energy of explosions 
and confined most of the materials within a 
maximum distance of 10 to 20 ft from the lo
cation of the experimental configuration. 
This confinement is indicated because in 
only one case was contamination from an 
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adjacent, previously used experimental hole 
encountered during drilling of a new experi
mental hole. The experimental holes were 
bored on 25-ft centers in 100-ft-square grid 
patterns in the four initial experimental areas 
(Areas 1, 2, 3, and 4) prepared at TA-49 (Fig. 
2}. 

Other contaminated materials related to 
the experiments were also left in the experi
mental areas. One or more holes in each 
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Figure 1. Regional setting of the Los Alamos 
National Laboratory showing the location of 
Technical Area 49 (TA-49) near State High
way 4 along the southern boundary. 
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Figure 2. Map of TA-49 showing experimental areas, core holes, deep test wells, and sediment 
sampling locations. 

experimental area were used to permit ex
pansion of gases passing through the sam
ple collection devices and probably contain 
some particulate contamination. Some of 
the holes were used to dispose of pipes and 
other equipment contaminated during the 
experiments. Steel boxes burled adjacent to 
the experimental holes were used to contain 
sample collection equipment and often be
came contaminated. These were filled with 
concrete and left In place. 

2. Surface Contamination. Some plu
tonium contamination was measured at the 
surface In experimental Area 2 in December 
1960 and was traced to cuttings from experi-
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mental hole 2-M drilled during October and 
November. Plutonium had apparently been 
dispersed through fractures In the tuff by 
detonation of an experiment In an adjacent 
experimental hole. All surface soil contami
nation measurable by standard procedures 
and instruments of the time was collected 
and placed back In experimental hole 2-M. 
The experimental hole was then filled with 
clean sand and capped with concrete. The 
entire surface of Area 2 was covered with 6 ft 
of compacted aggregate in January 1961 
and sealed with a 4- to 6-in.-thick asphalt pad 
in September 1961. The asphalt pad can be 
seen in the upper right portion of the aerial 
photograph in Fig. 3, which was taken in 



Figure 3. Aerial photograph of T A-49 from 1965. Note asphalt pad covering experimental area 2 in 
upper right. 

1965. This inadvertent contamination inci
dent left some remaining trace amounts of 
plutonium on the surface in the vicinity ofT A-
49. After closure of the original 100-ft-square 
experimental Area 2, additional experimental 
holes were constructed to the west (Area 2A) 
and south (Area 28) as indicated in Fig. 2. 

3. Contaminated Structures. Structures 
located in Area 11 (Fig. 2) of T A-49 were 
used for radiochemistry. They were decon
taminated, demolished, and removed in 
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September of 1971. Close inspection of the 
aerial photograph in Fig. 4, which was taken 
in 197 4, shows the absence of the structures 
in Area 11. Contaminated materials were 
packaged and transported to the Labo
ratory's radioactive waste disposal facility at 
TA-54. Uncontaminated materials and debris 
were buried in a landfill about 1 /2 mile 
northwest of the TA-49 experimental area. A 
contaminated subsurface drain field that 
served the radiochemistry facility was left In 



Figure 4. Aerial photograph of TA-49 (1974). Note absence of structures in experimental area 11 
in top center when compared was photograph in Figure 3 (1965) . 

place and represents a source of near-sur
face contamination remaining in the T A-49 
vicinity. 

II. SITE SELECTION AND EVALUATION 

A. Reconnaissance Survey 

The Water Resources Division of the U.S. 
Geological Survey (USGS), in cooperation 
with the U.S. Atomic Energy Commission 
(AEC) and LASL, in 1947 began a series of 
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geologic studies and hydrologic investiga
tions related to developing a water supply for 
Los Alamos and disposing of low-level ra
dioactive liquid effluents. Because of this 
expertise, in January 1959, AEC and LASL 
requested the USGS make a preliminary 
study to locate a site for the hydronuclear 
experiments. The site was to be within the 
Laboratory at a distance from the Los 
Alamos townsite, have a flat area large 
enough to accommodate the experimental 
facilities, be able to contain the experiments, 



and have geologic and hydrologic charac
teristics that would retain any residuals or 
contaminated materials from the experiments 
and preclude contamination of the water 
supply. 

The study identified Frijoles Mesa as a fa
vorable site. The mesa was relatively flat and 
large enough to accommodate the experi
mental facilities. The area was believed to 
have about 1200 ft of unsaturated tuff and 
sediments above the main aquifer. The mesa 
was not considered to be a source of 
recharge to the underlying aquifer. The 
mesa was selected as the site pending de
velopment of additional data related to the 
geology and hydrology. A detailed study 
was initiated by USGS in September 1959 at 
AEC's request. 

B. Detailed Hydrogeologic Investigation 

The USGS performed a detailed geologic 
and hydrologic investigation of Frijoles Mesa 
(TA-49). The field work began October 1959 
and the most intensive part was finished by 
mid-May 1960. 

The fundamental conclusion of the study 
was that "Recharge to the ground water from 
Frijoles Mesa is very small or nonexistent; 
thus no contaminants In solution are likely to 
be carried to the ground water beneath T A-
49" (Wier 1962). 

The hydrogeologic Investigation of the 
mesa was focused on assuring containment 
of residual materials that would be left in the 
experimental holes. Three deep test wells 
ranging from 1409 to 1821 ft were drilled into 
the main aquifer of the Los Alamos area to 
determine thickness of the tuff and volcanic 
sediments and hydrologic characteristics of 
the aquifer. Deep test well DT -SA is located 
near the center of the four experimental ar
eas (Fig. 2). Wells DT-9 and DT-10 are lo
cated down the groundwater gradient to _the 
east. In addition, four core holes ranging in 
depth from 300 to 500 ft deep were drilled in 
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the centers of the four experimental areas to 
detail the geology and hydrologic character
istics of the tuff beneath the areas. These 
holes were cased and left in place for future 
monitoring. Surface geology ofthe area was 
mapped and correlated with subsurface ge
ology determined from logs of the test wells 
and core holes. 

Soil moisture studies were made in 23 
moisture access holes ranging from 1 0 to 49 
ft deep, which were drilled on the mesa sur
face. Soil thickness was measured and 
mapped. The holes were logged with a neu
tron probe to determine moisture content of 
the soil and tuff near the mesa surface. 

Data on soil and tuff characteristics were 
examined and mapped for a number of the 6-
ft holes drilled for the experiments. Data 
were also collected from two holes, one 
drilled 692 ft into the tuff and the other drilled 
968 ft deep through the tuff and into the top 
of the volcanic sediments. These two holes 
were later abandoned. Two 2-ft-diameter 
holes were drilled to a depth-of about 189 ft, 
one on the mesa surface and the other in the 
adjacent canyon to the north. Both were 
completed in the tuff. None of the holes 
contained any perched water. Samples of 
tuff were collected for analyses of hydrologic 
properties (Wier 1962). 

The geologic studies documented that 
the Bandelier Tuff is about 930 ft thick in the 
vicinity of TA-49 (Fig. 5). It is composed of 
three members (Griggs 1964). The upper 
member, the Tshirege Member, is about 640 
ft thick composed of 6 units of nonwelded to 
welded ashflow tuffs (welded tuff exhibits 
higher density and cohesion) and a waterlaid 
sand between two ashflows (Fig. 6). The 
middle member, the Otowi Member, is com
posed of two nonwelded ashflows or ashfalls 
that are about 200 ft thick. The lower mem
ber, the Guaje Member, is an ashfall of 
pumice with a thickness of 90 ft. The vol
canics and volcanic sediments, the Puye 
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Figure 5. Geologic cross section through TA-49 from the Pajarito fault zone to the Rio Grande. 

Conglomerate and the Tschicorna Forma
tion, underlying the tuff are about 600-ft thick. 
They are In turn underlain by siltstones and 
sandstones of the Tesuque Formation, which 
exceeds a thickness of 2300 ft in the area 
(Fig. 5). 

The three deep test wells indicated that 
the top of the main aquifer was at a depth of 
about 1170 ft near the center of the four ex
perimental areas. The test wells and other 
holes drilled in the area indicated no perched 
water In the tuff or volcanics above the main 
aquifer in spite of the presence of potential 
perching beds. This absence of perched 
water Indicates that no recharge to the main 
aquifer occurs through the plateau in the 
vicinity ofT A-49. 

The direction of groundwater movement 
In the deep aquifer Is to the east-southeast 
toward the Rio Grande where a part of the 
water Is discharged into the river through 
seeps and springs (Fig. 7). The rate of 
movement of the water determined from 
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aquifer tests was estimated to be about 400 
ftjyr for the upper 400 ft of the aquifer (Wier 
1962). The aquifer tests Indicated the aver
age specific capacity of 15 gpm/ft of draw
down, an average field coefficient of per
meability of 83 gpdjft2, and a transmissivity 
of 36,000 gpd/ft (Wier 1962). 

As an additional benefit, these extensive 
hydrologic study data were utilized to de
velop an improved water supply for Los 
Alamos. The data resulted In siting and 
drilling high-yield (greater than 1000 gpm) 
water supply wells for the Laboratory and for 
the community on the Pajarito Plateau, 2 to 4 
miles northeast ofTA-49 (Purtymun 1969). In 
1986 these wells accounted for 56 percent of 
the total water production for Los Alamos. 

Hydrologic characteristics of the main 
aquifer on the Pajarito Plateau and at Frijoles 
Mesa were re-evaluated In 1984 using data 
from 5 water supply wells and 1 0 test holes. 
The rate of movement of water in the upper 
490 ft of the aquifer was calculated to be 
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Figure 6. Ashflow units 4 and 6, and sand unit 5 of the Tshirege Member of the Bandelier Tuff at 
TA-49. Upper photograph shows outcrop one quarter mile northwest of Well DT~9; lower 
photograph shows units as penetrated by an Experimental Hole in T A-49 at about 60-foot depth. 
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Figure 7. Map showing generalized contours on top of main aquifer and annual rate of movement 
of groundwater in the vicinity ofT A-49. 

about 345 ftjyr, which is similar to the rate 
calculated In 1960. The water Is a sodium
bicarbonate type with total dissolved solids 
ranging from 124 to 142 mg/L. 

A water-level recorder was operated from 
1960 to 1968 and from 1970 to 1982 on well 
DT-9. The record indicated that the main 
aquifer is very sensitive to atmospheric pres
sure changes, earth shocks (earthquakes), 
and probable earth tide effects (Purtymun 
1984). The water-level trends over a 22-year 
period indicate a general water-level decline 
from about 1003 to 1 006 ft below the surface. 
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The decline indicates deficient recharge, with 
only one period (1971) of recharge exceed
ing the normal discharge of the aquifer 
through springs in White Rock Canyon. The 
major recharge area for the aquifer is the in
termountain basin formed by the Valles 
Caldera beyond the Sierra de los Valles, 
about 1 o miles west of Frijoles Mesa 
(Purtymun 1984). 

Laboratory analyses of the tuff from the 
core holes indicated very complex hydro
logic properties. These properties depend 
strongly on the degree of welding of the tuff, 



which ranges from nonwelded to welded. 
The porosity of the tuff at Frijoles Mesa 
ranged from 19 to 54 percent by volume, 
specific retention ranged from 11 to 27 per
cent, and specific yield from about 1 to 43 
percent. The laboratory permeability ranged 
from less than 0.05 to 22 gpdjft2. The per
meability of the tuff is related to the degree of 
welding of the tuff because porosity is gov
erned by pore size and interconnection of 
pores. Lower permeabilities occur in welded 
tuffs and the larger permeabilities occur in 
the nonwelded tuffs. The striking charac
teristic of the tuff is its low moisture content. 
The tuff contains no free water; natural 
moisture content ranges from less than 4 to 
about 8 percent by volume. 

Tuff has the capacity to retain plutonium, 
thereby limiting its movement, even if water 
were present, by the chemical process of ion 
exchange. Jon exchange capacity of the tuff 
was measured by both the USGS and LASL. 
The USGS results indicated a range of 0.5 to 
about 4 meq/1 00 g. LASL results indicated a 
range of about 0.7 to 2.8 meq/100 g. Cal
culations based on an ion exchange capacity 
of 1 meq/100 g Indicated 100 g of tuff could 
retain 60 mg of plutonium. Laboratory 
experiments confirmed retention of at least 1 
mg/100 g and suggested higher capacity but 
were terminated at that level. 

Soil cover on the mesa surface is com
posed of layers starting with a weathered 
zone of tuff and clay, then a pumice, and fi
nally an upper clayey soil zone. Measure
ments made with neutron moisture gaging 
equipment in the spring, summer, and fall of 
1960 indicated little if any movement of 
precipitation into the tuff underlying the soil 
cover (Abrahams 1961). Annual evapo
transpiration is greater than annual pre
cipitation. Natural moisture content of the 
tuff ranges from less than 4 to about 8 per
cent by volume, indicating that movement of 
water could occur only in the vapor phase by 
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diffusion. There is insufficient moisture avail
able to move contaminants from the experi
mental holes toward the main aquifer. Data 
collected from Frijoles Mesa during drilling of 
experimental holes, test wells, surface and 
subsurface mapping, moisture monitoring of 
soil and tuff, as well as laboratory analyses of 
tuff, indicate the soil cover " .. .forms an al
most perfect seal over the mesa surface and 
the near-surface joints" (Wier 1962). The 
mesa is not a recharge area for the main 
aquifer (Abrahams 1961 and Cushman 1965). 

Ill. ENVIRONMENTAL SURVEILLANCE 
SINCE 1961 

A. U. S. Geological Survey Surveillance 
(1961-1970) 

From the time of the initial hydrogeologic 
study until about 1970, a joint cooperative 
effort between the USGS and LASL contin
ued to perform periodic monitoring of the 
conditions in the vicinity of T A-49. This in
cluded measuring water levels and sampling 
the water in the main aquifer by the three 
deep test wells In 1963, 1967, 1969, and 
1970. No changes In concentrations of natu
rally present radionuclides occurred and no 
plutonium was observed. 

Water from the main aquifer discharges 
from Ancho Springs and other springs in 
White Rock Canyon about 4 miles east ofTA-
49 (Fig. 7). Water samples collected from 
Ancho Springs in 1961, 1962, 1963, 1965, 
and 1969 contained only background ra
dioactivity showing no effect of the ex
periments at T A-49. Sediment samples taken 
In 1965 from Water Canyon and Ancho 
Canyon drainages adjacent to TA-49 and 
several other stations downgradient toward 
the Rio Grande showed no indication of plu
tonium contamination. 



B. Los Alamos Surveillance (1971-1986) 

Environmental surveillance of the entire 
Laboratory environs has been conducted by 
the Laboratory's Environmental Surveillance 
Group and reported annually since 1971 in a 
series of publicly available reports. Some of 
the data pertinent to T A-49 have been docu
mented In these annual reports. Specifically, 
analyses of the main aquifer water samples 
from the deep test wells and springs have 
been reported regularly. Results for surface 
water and sediment samples at the Labora
tory boundaries have been reported. Air
borne radioactivity at a station near T A-49 
has been reported. No data have shown any 
indication of contamination of the .main 
aquifer or any offsite transport of plutonium 
contamination from T A-49 by surface water 
or airborne transport. The supplementary 
onsite monitoring and special studies in the 
immediate vicinity of TA-49 have been doc
umented in a series of periodic internal 
memorandum reports. 

C. Surface Conditions 

Many radlonuclldes have an affinity for 
fine clay and silt particles in soil or sedi
ments. These fine clay and silt particles with 
attached radionuclides are subject to trans
port with storm runoff. Sediment sampling 
stations were established downgradient from 
TA-49 in Water Canyon (the drainage area in
cludes the north side of experimental Areas 1 
and 2; Fig. 2) at State Road 4 (SR-4), and at 
the Rio Grande (Fig. 8). Other stations are 
located In Ancho Canyon (the drainage area 
Includes the east and south portions of 
experimental Areas 3 and 4) at SR-4 and at 
the Rio Grande. There have been no data 
from measurements of radionuclides in sam
ples from these stations that can be at
tributed to the hydronuclear experiments at 
T A-49. Data from these stations have been 
reported in the annual environmental 
surveillance report under sections on 
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Perimeter and Onsite Sediment Stations 
(Environmental Surveillance Group 1986, 
1987). 

Eleven sediment stations were estab
lished in the immediate vicinity of TA-49 dur
ing 1975 In natural drainages from the four 
experimental areas (Areas 1, 2, 3, and 4; Fig. 
2) and in three canyons downgradient from 
the experimental areas. A twelfth sediment 
station was added in 1981 as the drainage In 
the area was modified (Fig. 2). Sediments 
are typically collected in late fall after spring 
and summer runoff. The data collected an
nually indicate that only three onsite stations 
exhibit plutonium in excess of worldwide fall
out. These stations are downgradient from 
and drain Area 11, the former site of the 
chemistry building (removed 1971), and the 
area adjacent to Area 2 where some surface 
plutonium contamination occurred during the 
experiments conducted In 1960. 

Station A3 (Fig. 2) has shown the highest 
concentrations. The plutonium-239 concen
trations for 12 analyses between 1975 and 
1986 have ranged from 0.01 to 17 pCijg with 
a mean of 3.5 pCijg and standard deviation 
of 5.2 pCijg. The plutonium-239 concentra
tion In the 1986 sample was 10.7 pCijg. Re
sults over the past 12 years at the stations 
have shown no particular trend. 

Background or fallout concentrations of 
plutonium on sediments In northern New 
Mexico are about 0.01 pCifg (Environmental 
Surveillance Group 1986). The Environ
mental Protection Agency proposed sr.reen
ing level, to assure meeting proposed dose 
limits to the public for exposure to trans
uranic contamination over a large area, is 
about 15 pCifg (USEPA 1977). Plutonium at
tached to sediments transported by storm 
runoff Into Water or Ancho canyons is dis
persed over a large area resulting in concen
trations Indistinguishable from background. 

Beryllium analyses were first made in 
1985. Surface runoff samples in 1985 from 
Water Canyon at SR-4 had levels less than 
detection limits for both water (50 mgfl) and 
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Figure 8. Sediment sampling stations in Water and Ancho Canyons, deep test wells at T A-49, and 
springs in White Rock Canyon. 

suspended sediments (10 mg/L) (Environ
mental Surveillance Group 1986). Measure
ments of sediment samples from both Water 
and Ancho Canyons at SR-4 in 1986 also 
showed beryllium concentrations to be less 
than the limit of detection (Environmental 
Surveillance Group 1987). 

The supplementary monitoring and spe
cial studies at T A-49 have been documented 
in a series of periodic internal memorandum 
reports. 

D. Surveillance of the Main Aquifer 

The three deep test wells described ear
lier were drilled from the surface of Frijoles 
Mesa into the main aquifer of the Los Alamos 
Area (Fig. 2). These test wells and the 
springs along White Rock Canyon of the Rio 
Grande are sampled to monitor water quality 
in the main aquifer. Pumps were temporarily 
installed in the test wells to perform aquifer 
tests In 1 960. Water samples were collected 
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at that time to establish background water 
quality. The pumps were removed upon 
completion of the te$ts. After 1960, water 
samples were bailed from the wells until 
permanent pumps were installed to facilitate 
and permit more frequent sampling. A pump 
was installed in well DT -5A in 1970 and one 
was installed in well DT-10 in 1978. Test well 
DT-9 is scheduled to receive a pump in 1987. 

There has been no significant change in 
the chemical or radiochemical water quality 
parameters measured since the first samples 
were collected from the wells in 1960. All 
measurements are consistent with expecta
tions for natural variation. Neither has there 
been any significant change in measure
ments of the water from the springs since the 
first samples were collected in 1964. The 
water samples from the wells and springs 
show no effects of the hydronuclear experi
ments at TA-49. These data have been 



reported in the annual environmental surveil
lance report under sections on Onsite Moni
toring and White Rock Canyon (Environ
mental Surveillance Group 1986, 1987). 

E. Maintenance and Special Studies 

In March 1975 the asphalt pad over ex
perimental hole 2-M In Are~ 2 was found 
collapsed leaving an opening in the asphalt 
and underlying clay and gravel about 8 ft 
long, 6 ft wide, and 3 ft deep. In September 
1976, the opening was filled with a rock and 
clay mixture, compacted, sealed with as
phalt, and the entire asphalt pad above Area 
2 was repaved. 

Before being repaired, the opening in the 
pad apparently allowed water to move into 
experimental hole 2-M and through the frac
tures into the adjacent core hole 2 (USGS 
CH-2). The 500-ft-deep, 4-1/2-in.-diameter 
core hole had been drilled with mud in 1959 
and was cased to the bottom with 2-ln.-di
ameter galvanized pipe Including a 20-ft 
slotted section at the bottom. About 50 ft of 
water was observed in the bottom of the hole 
in February and December of 1975. Unfil
tered samples of water balled in October 
1977 and August 1978 contained 1. 7 to 3.1 
pCifL of plutonium-239. In April and May 
1979 and April through June 1980 the 
amount of water standing in the core hole 
was measured several times to be about 150 
ft. The water, about 24 gal., was removed 
from the cased hole by bailing in June 1980. 
Three filtered samples of the bailed water 
contained a maximum plutonium-239 con
centration of 5.5 pCi/L and the suspended 
sediment contained a maximum of 0.7 pCifg. 
(These concentrations are small compared 
with guidance Issued by the Department of 
Energy [DOE] for controlled areas of 100,000 
pCifL [US Department of Energy 1981]). 
This indicated water had moved plutonium 
from the experimental hole into the core 
hole. After the core hole was bailed dry, it 
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did not yield any additional water. It has re
mained dry through April 1986, the time of 
the last inspection. 

Concern related to the presence of water 
in the core hole resulted in Initiating a special 
hydrologic investigation in the spring of 1980 
to locate the source of the water, determine 
whether it resulted from infiltration through 
the broken asphalt above experimental hole 
2-M, or whether water was moving into the 
tuff beneath the experimental area on a 
larger scale. This investigation focused on 
the upper 50 to 78 ft of the tuff at Area 2 and 
the sand unit that separates the two ash 
flows of moderately welded tuff units (Fig. 6). 
The sand unit is located at depths ranging 
from 70 to 80 ft and is up to 2 ft in thickness. 
The widespread sand unit is quite permeable 
and could transmit water to the core hole if 
sufficient water was available. 

For the first part of the investigation, five 
4-ln.-diameter holes were augered to a depth 
of 123 ft, about 50 to 60 ft away from the 
edges of Areas 2, 2A, and 28, to determine if 
the sand unit could be conducting water into 
the three experimental areas. These holes 
penetrated an upper moderately welded 
ashflow unit, the sand unit, and the un
derlying moderately welded unit. Cuttings 
from the holes were monitored for plutonium 
and the moisture contents were determined. 
The holes were also logged with the moisture 
neutron equipment. The sand and tuff pene
trated by the auger holes contained no plu
tonium. The moisture of the cuttings and tuff 
determined in the laboratory and by the neu
tron logging indicated normal moisture con
centrations ranging from less than 4 to 8 
percent by volume. The data collected from 
the holes indicated that there was no 
recharge moving Into the tuff beneath the 
three experimental areas nor was there any 
movement through the areas. 

The second part of the investigation ad
dressed six experimental holes that remained 



unused in Areas 2A and 2B when the ex
periments of 1959-61 ended. Because of 
concern for safety, these experimental holes 
had been filled with sand in 1963. Thus there 
was a possibility that these sand-filled experi
mental holes were pathways for water from 
precipitation or run-off to enter core hole 2 in 
Area 2. Moisture access tubes were installed 
In the sand of three of these experimental 
holes and penetrated into the underlying tuff 
where possible. Moisture contents of the 
sand and tuff were determined with neutron 
moisture logging equipment. The moisture 
content of the sand in the unused experi
mental holes showed unsaturated conditions 
and therefore could not contribute to the 
presence of water in the core hole. 

The conclusion from both parts of the 
special investigation was that the water In the 
core hole came through the depression 
formed by the collapse of asphalt above ex
perimental hole 2-M. Apparently the water 
that was present was confined to the imme
diate vicinity of the core hole because of the 
seal formed by the mud used during the 
drilling. However, to limit any future possibil
ity of infiltration, the integrity of the unused 
experimental holes in Areas 2A and 2B was 
improved by removing the upper 2 to 3 ft of 
sand and capping them with concrete in Au
gust 1981 . 

The La Mesa Fire in June 1977 burned 
across Frijoles Mesa and T A-49. The asphalt 
pad on Area 2 was not damaged. Some re
maining buildings, structures, and cable 
ways from the 1959-61 experimental era and 
subsequent unrelated activities at T A-49 were 
damaged or destroyed. In 1984 special 
funding permitted cleanup of surface debris 
at T A-49. Debris was removed to a landfill pit 
at the western end of the mesa and covered 
with crushed tuff. Additional fill (clay and 
gravel) was placed over Areas 1 and 4. 
Cracks in the asphalt pad of Area 2 were 
sealed. Surface drainage of the area was 
improved. 

IV. APPLICABLE ENVIRONMENTAL REG
ULATIONS AND DOE REQUIREMENTS 

Federal regulations promulgated pur
suant to the Resource Conservation and Re
covery Act (RCRA) and the Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA) impose require
ments for some actions in relation to TA-49. 
A number of DOE Orders also require certain 
environmental monitoring, waste manage
ment, and evaluation studies. The following 
sections describe recent and planned future 
actions and programs responsive to the vari
ous requirements. 

A. Designation as Hazardous Waste Site 
Under RCRA (Section 3016) 

In accord with requirements of RCRA and 
DOE Order 5480.2, Hazardous and Radio
active Mixed Waste Management, the lab
oratory identified TA-49 to DOE as a haz
ardous waste site for reporting to EPA in 
January 1986 as part of the biannual Federal 
Facility Hazardous Waste Activities Inven
tory. The four experimental areas have been 
collectively designated as Material Disposal 
Area AB. The information on Material Dis
posal Area AB reported to the EPA is pre
sented in Appendix A. This information will 
be used by the EPA to maintain the required 
lists of Federal Hazardous Waste Activities. 
As new information is developed by the 
planned studies described in the subsequent 
sections, it will be incorporated In the bian
nual updates required by Section 3016 of 
RCRA. 

B. Required Future Action Under CERCLA 

In accord with the requirements of CER
. CLA and DOE Order 5480.14 CERCLA Pro

gram, TA-49 is being studied under the DOE 
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Albuquerque Operations Office Compre
hensive Environmental Assessment and Re
sponse Program (CEARP). As part of the 
Phase 1 CEARP evaluation, T A-49 was eval
uated for potential migration of contaminants 
by the EPA Hazard Ranking System (HRS) 
for chemical contaminants and the DOE's 
modification (mHRS) of that system for 
evaluation of radioactive contaminants. The 
overall migration mode scores were derived 
to be 6. 7 based on the beryllium and 5.3 
based on the plutonium. The HRS/mHRS 
scoring forms are reproduced as Appendix 
B. These scores reflect relatively low po
tentials for migration of contaminants. Facili
ties evaluated by the EPA must have scores 
of 28.5 or higher to be considered for in
clusion on the National Priorities List. The 
site will receive additional field study under 
Phase 2 of CEARP. This will lead to an eval
uation of risk that will form the basis for a de
cision on what, if any, remedial measures 
should be recommended for T A-49. The in
formation provided to EPA as required by 
RCRA for the Federal Hazardous Waste Ac
tivities Inventory probably will be placed on 
the Federal Facility Docket required by the 
Superfund Amendments and Reauthorization 
Act of 1986 (SARA). 

C. Routine Environmental Monitoring 

The routine monitoring of groundwater in 
the main aquifer, surface water run-off, and 
sediments as described earlier in Section 
111.8 of this report will be continued as part of 
the annual environmental surveillance pro
gram carried out by the Environmental 
Surveillance Group. These results will con
tinue to be reported in the annual environ
mental surveillance reports (Environmental 
Surveillance Group 1986, 1987b). This mon
itoring satisfies the requirements of DOE Or
ders 5480.1, Environmental Protection, 
Safety, and Health Protection Programs, and 
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5484.1, Environmental Protection, Safety, 
and Health Protection Information Reporting 
Requirements. Supplementary onsite moni
toring results will be included in periodic re
ports prepared for the Interim Waste Man
agement Program or CEARP as appropriate. 

D. DOE Radioactive Waste Area Mon
itoring 

The Laboratory's Health, Safety, and Envi
ronment (HSE) Division conducts a continu
ing environmental surveillance program 
sponsored by the Interim Waste Manage
ment Program of DOE's Office of Defense 
Waste and Transportation Management. 
This program provides supplementary 
monitoring for the radioactive waste disposal 
areas within the Laboratory boundaries 
meeting the requirements of DOE Order 
5480.2, Radioactive Waste Management 
(Environmental Science Group 1987). This 
cooperative effort among the Environmental 
Science, Environmental Surveillance, and 
Health and Environmental Chemistry Groups 
has an established program schedule 
whereby each designated waste area re
ceives an intensive characterization at 5-year 
intervals and routine monitoring during other 
years. Designated Waste Disposal Area AB 
at TA-49 will be included in this program 
starting in 1987. 

E. CEARP Remedial Investigation 

Preliminary, summary information on TA-
49 will be included in the CEARP Phase 1, In
stallation Assessment, document for Los 
Alamos, which Is expected to be released in 
1987. A detailed plan for field investigation of 
T A-49 will be prepared during 1987 under the 
auspices of the CEARP. This will result in a 
CEARP Phase 2, Confirmation, Site-Specific 
Monitoring Plan (US Department of Energy 
1986). The Site-Specific Monitoring Plan will 



include detailed evaluation of all known 
existing data. This evaluation will be the ba
sis for developing a detailed sampling plan 
that will meet all the guidelines required by 
DOE under its applicable programs (in
cluding the Defense Buried TRU Waste 
program described in the following section) 
and those required by EPA for a Remedial 
Investigation under CERCLA. The Site-Spe
cific Sampling Plan will be made available to 
the EPA and appropriate New Mexico agen
cies for information and review. 

F. DOE Defense Buried TRU Waste 
Evaluation 

Under the Defense Buried Transuranic 
(TRU) Waste Management Program, wastes 
resulting from defense programs with con
centrations of. transuranic elements greater 
than 100 nCijg receive special attention. A 
significant portion of the contaminated sand 
and tuff at the bottoms of the experimental 
holes is presumed to have concentrations of 
plutonium exceeding this criterion. A crude 
estimate of the maximum volume of material 
meeting or exceeding the TRU criterion can 
be calculated by assuming the plutonium is 
distributed uniformly through an approxi
mately 1 00 m3 spherical volume (diameter 
between 5 and 6 m) at the bottom of each of 
44 experimental holes for a total volume of 
about 4400 m3. The approximately 2890 
curies (total alpha activity in 40.1 kg of 
weapons grade plutonium assuming 0.072 
Cijg) would be distributed at an average 
level of 0.65 Cijm3 throughout the 4400 m3. 

Using an average density of about 1.5 gjcm3 

for tuff, leads to a concentration estimate of 
about 430 nCijg. 

A similar crude estimate of the total vol
ume of contaminated material that might 
have to be removed to get all the TRU waste 
can also be made. Assuming uniform distri
bution of the plutonium throughout rectan
gular solids having the same area as the 

experimental hole grid patterns and a thick
ness of 5 m results in an estimated volume of 
about 36,000 m3• This volume would have 
an average concentration of about 50 nCijg. 

The Los Alamos National Laboratory 
(LANL) is presently preparing a Site Long
Range Plan (SLRP) for buried TRU waste. 
This plan will be part of a nationwide DOE 
program to provide a description of the ap
proach, resources, and schedules to ensure 
uniform, coordinated CERCLA response at 
all DOE buried TRU waste sites. At LANL this 
will be accomplished largely by addressing 
all buried TRU waste sites in coordination 
with the CEARP, described in the previous 
section. T A-49 is on the list of designated 
buried TRU waste disposal areas at Los 
Alamos. It will be evaluated along with the 
other buried TRU waste disposal areas at Los 
Alamos for risk and possible remedial action 
from a consistent basts. 
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A. 

APPENDIX A 
INVENTORY OF FEDERAL AGENCY HAZARDOUS WASTE ACTIVITIES 

RESPONSIBLE FEDERAL AGENCY: 

1. 

2. 

3. 

4. 

Responsible Field 
Organization 

Address: 

DOE Site Contact: 

Phone Number: 

u.s. Department of Energy 
1000 Independence Avenue SW 
Washi ngton, DC 20585 

DOE - Los Alamos Area Office 

Los Alamos, N.M. 87545 
(Street, City, State, Zi p) 

Harold E. Valencia 

(505) 667-5105 843-5105 
(Commercial) (FTS) 

B. INSTALLATION/SITE LOCATION 

c. 

1. Installation name: Los Alamos National Lab CLANL) 

2. Federal Facility ID Number (GSA No.): ~NM~0~8~9~0~0:!..1~0~5.!..1:!.;5~--------

3. Address: P.O. Box 1663, Los Alamos, N.M. 87545 
(Street, City, County, State, Zip Code) 

4. Number of sites on this installation:~ 20:..__ ____________ _ 

5. Site name andjor site number: Material Disposal Area AB 

6. Address: Same as B.3. above 
(Street, City, County) 

7. Coordinates: 35°49 1 051 11 

(For a rural site 

HAZARDOUS WASTE MANAGEMENT STATUS 

1. 0 c 

Storage: Containers I I I I 

Tanks I I I I 

surface I I I I 
impoundments 

Waste Piles I I I I 

19 

(State , Zip Code) 

106°14 1 015 11 

with no street address) 

Date closed 



Treatment:Tanks 

Surface 
impoundments 

Incinerators 

Other 
(describe) 

Disposal: Landfill 

Land Treatment 

Surface 
impoundment 

Underground I 
Injection Wells 

Waste Piles 

0 c 

lXI 

I 

o = Operating C = Closed 

Installation ~LA~N~L~--------------

Site Area AB 

Prior to 1980 

If the above space is not sufficient, or if the site has one or 
more operating or closed units in any technique, provide the 
necessary information in an attachment labelled Attachment c and 
enter "Attachment C" in the space provided for each technique. 

2. Is Attachment C included with the inventory? Yes I I No I I 

3. Indicate if any of the following forms were submitted for 
this site and, if so, the date of the original submittal : 

RCRA S3010 Notification 

RCRA Part A 

RCRA Part B 

RCRA Closure Plan 

Yes No 

20 

l XI 

lXI 

l XI 

lXI 

Date Submitted 



Installation ~LA~N~L~--------------

Site Area AB 

RCRA 83019 Exposure Assessment 

CERCLA Sl03 Notification 

lXI 

lXI 

4. If a RCRA Part B was submitted ; what is its current status? 

Permit Issued I I Permit Denied I I No Final Action 

5. If a closure plan was submitted , what is its current status? 

Closure Approved I I Closure Denied I I No Final Action 

6. If the closure plan was approved, has closure been certified? 

Yes I I No I I 

7. If the site is no longer used for hazardous waste management, 
what other activities are currently carried on at the site? 
(e.g., pasture, building site, park): 

8. Is this a RCRA site, a CERCLA site, or both? 

I I 

I I 

RCRA I I CERCLA I X I Both I I 

D. WASTE TYPE 

1 

2 

3 

4 

5 

Waste Estimated Amt. 
Code Handled FY85 

(Amtjunit of 
measure) 

Unit(s) 
Involved 
(Form At
tachment C) 

21 

6 

7 

8 

9 

10 

Waste Estimated Amt. 
Code Handled FY85 

(Amtjunit of 
measure) 

Unit(s) 
Involved 
(Form At
tachment C) 



E. 

Installation ~LA~N~L~---------------

Site Area AB 

Submit, as Attachment D, the following information: summarize the 
results of all waste analyses in tabular form, including the 
presence and approximate concentration ranges of measured 
hazardous. constituents. See the guidance to this form for 
additional instructions. 

If the above additional waste analysis information was submitted 
previously in a form indicated in C-3, indicate the kind of 
submittal, the date of the submittal and the location of this 
information in that submittal. Label this information "Attachment 
D." If any previously submitted information must be updated, 
update that information in Attachment D. 

2. Is Attachment D included with the inventory? Yes lXI 

ENVIRONMENTAL CONTAMINATION 

1. Has this site had releases to the environment? Yes I 

2. If yes, indicate in which media the release(s) occurred: 

No 

No 

Air I Surface Water I Groundwater Subsurface Gas 

3. If yes, when did the release(s) occur: 

4. If yes, type and concentration of wastes or waste constituents 
involved in the release(s): 

5. If yes, give the extent of the release(s) in terms of the 
lateral extent of release, environmental impact of the release, 
and any other information necessary for EPA to assess the 
extent of the release: 

If the above space is not sufficient to answer each question, submit 
the necessary information in an attachment labeled Attachment E. 
If the information was submitted previously in a form indicated 
in C-3, indicate in Attachment E the kind of submittal, the 
date of the submittal and the location of the information in that 
submittal. If the previously submitted information needs to be 
updated, update that information in Attachment E. 

I I 

lXI 

I 

6. Is Attachment E included with the inventory? Yes I No lXI 
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Installation =LA~N~L~---------------

Site Area_A~B~--------------------

F. ENVIRONMENTAL MONITORING DATA 

1. Does this site have environmental monitoring data? 

Yes lXI 

2. What statistical and analytical methods were used to analyze 
the data? Monitoring is for materials not regulated under RCRA. 

3. How was the data obtained (~, grab sample, etc.)? 

No I I 

Groundwater (bailing) ; surface and drilled samples~·-----------------------

4. When was it obtained: 1960 - present 

5. If the site is a land disposal site and it does not have environ
mental monitoring data, why not? 

If the above space is not sufficient to answer each question, submit 
the necessary information in an attachment labelled Attachment F. 
If the information was submitted previously in a form indicated in 
C-3, indicate in Attachment F the kind of submittal, the date of the 
submittal and the location of the information in that submittal. If the 
previously submitted information needs to be updated, update that 
information in Attachment F. 

6. Is Attachment F included with the inventory? Yes I I 

G. RESPONSE ACTIONS 

1. Have response actions been undertaken for this site? 

2. Have response actions been studied for this site? 

3. Are these actions part of a CERCLA effort? 

4. What kind of actions are already underway: 

Yes I I 

Yes I I 

Yes I I 

No I I 

No I I 

No I I 

No I I 

study 1 PA/SI I I RIFS I I Remedial Investigation I I 

Remedial Action 1 Removal I 
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Installation ~LA~N~L~----

site Area AB 

If the above space is not sufficient to answer each question, 
submit the necessary information in an attachment labelled 
Attachment G. If the information was submitted previously in a 
form indicated in C-3, indicate in Attachment G the kind of 
submittal, the date of the submittal, and the location of the 
information in that submittal. If the previously submitted 
information needs to be updated, update that information in 
Attachment G. 

5. Is Attachment G included with the inventory? Yes I No l XI 

H. FOR DISPOSAL SITES ONLY 

1. Describe the hydrogeology of the site: The main aquifer is 1200 

ft below the site with an eastward flow of an average flow rate of 0.3 

2. Indicate the location of withdrawal wells and surface water within 
one mile of the site: There is intermittent streamflow in Water Canyon 

located about 2000 ft north of the site. 

If the above space is not sufficient to answer each question, 
submit the necessary information in an attachment labelled 
Attachment H. If the information was submitted previously in a 
form indicated in C-3, indicate in Attachment H the kind of 
submittal, the date of the submittal, and the location of the 
information in that submittal. 

If the previously submitted information needs to be updated, 
update that information in Attachment H. 

3. Is Attachment H included with the inventory? Yes I 
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~ 

Area AB 

EPA Hazardous Waste 
Number Code (from 
40 CFR 261.21-.33) 

POlS 

ATTACHMENT D 

Type of Analyses Used to Identify This Waste 
(Example: Analysis of waste stream directly, 
analysis of landfill leachate or other environ
mental monitoring result, analysis of surface 
impoundment contents, etc.) 

Analysis of material at disposal time. 

Installation: kLAN~~L~---- Site: 

Principal 
Constituents 

Bervllium 

Minimum 
Concentration 

(mgfl) 

Maximum 
concentration 

(mq/1) 

----



APPENDIXB 

HAZARD RANKING SYSTEM/MODIFIED HAZARD RANKING SYSTEM (HRS/mHRS) 

KI!S/mKRS SUMMARY COVER SHEET 

SITE NAME: A•ea AB , TA-49 LOTUS fiLE NAME : 

(AFTER KEYING IN SITE NAME, PRESS 11ALT 11 & "A" KEYS SIMUlTANEOUSLY) 

FIELD OFFICE: Los Alamos A•ea Office. U.S. Department of Energy 

EPA REGION: Region VI-Dallas 

PERSON(S) IN CHARGE OF SITE: Harold Valencia, Area Manager 

u.s. Department of Energy 

NAME OF REVIE~ER: J. Lynn Scholl DATE: February 17, 1987 

GENERAL DESCRIPTION OF THE FACILITY: 

(For ex"""le: landfill, surface l~nt, pile, container; types of hazardous substances; location of the facility; 
contamination route of major concern; types of information needed for rating; agency .action, etc . ) 

The main concern at thla area Is beryllium, lead, high explosives, and radioactive material in shafts. 

CHEMICAL RADIOACTIVE MAXIMUM 
SCORES: ................... ............... 

sm .. 6. 67 5.26 6 . 67 

Sgw • 11 . 53 9.11 11.53 
Ssw " 0.00 0.00 0.00 
S.c 0.00 0.00 0.00 

Sfe = 0.00 0.00 o.oo 

Sdc = 0.00 0.00 0.00 
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GROUND WATER ROUTE ~RKSHEET Site: Area AB, TA -49 

RATING FACTOR 

1. OBSERVED RELEASE 

··--·VALUE- - · -- SEL MUL Tl· 
·····RANGE····· VAL PliER 

0 45 0 

!~'.X. REF. 
SCORE StORE SEC. REFERENCES FOR EACH ASSIGNED SCORE 

0 45 3.1 No observed release. 
If Observed Release is Given a Score of 45, Proceed to Li ne 4 
If Observed Release is Given a Score of O, Proceed to Line 2 

2. ROUTE CHARACTERISTICS 
A. Depth to Aquifer of 0 1 2 3 0 2 

Concern 
B. Net Precipitation 0 1 2 3 0 
c. Permeability of the 0 1 2 3 2 

Unsaturated Zone 
0. Physical State 0 1 2 3 2 

TOTAL ROUTE CHARACTERISTICS SCORE 

3. CONTAINMENT 0 1 2 3 3 

4. WASTE CHARACTERISTICS 

Chemical 
A. Toxicity/Persistence 0 3 6 9 12 15 18 18 
B. Hazardous Waste 0 1 2 3 4 5 

Quantity 6711 

Radioactive 
A. Maximum Observed 0 1 3 7 11 15 0 

21 26 
B. Maximum Potential 0 , 3 7 , , 15 15 

21 26 

TOTAL WASTE CHARACTERISTICS SCORE 
CHEMICAL 

RADIOACTIVE 
5. TARGETS 

A. Ground Water Use 0 1 2 3 3 3 
B. Distance to Nearest 0 4 6 8 10 20 

Well/POIJUlation 12 16 18 20 
Served 24 30 32 35 40 

TOTAL TARGETS SCORE 
6. CALCULATION 

If Line 1 is 45, Multiply 1 x 4 X 5 
If Line 1 is 0, Multiply 2 X 3 X 4 X 5 

7. NORMALI ZA T I ON 

CHEMICAL 
RADIOACTIVE 

Divide line 6 by 57330 and Multiply by 100 
CHEMICAL Sgw = 

RADIOACTIVE Sgw = 
MAKIMUM Sgw = 

0 6 

0 3 
2 3 

2 3 

4 15 

3 3 

18 18 
8 

0 26 

15 26 

19 26 
15 26 

9 

20 

29 

6612 
5220 

11.53 
9.11 

11.53 

9 

40 

57330 
57330 

1~0.00 

100.00 
100.00 
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3.2 
Depth to top of aquihr approx. 1200 ft (LA-9957-MS, 
f ig. 4; ENG·R 5277/6) 
20 in. total annual precip.; 46 in. total evap. 
(40 CFR 300, App.A, figs. 4, 5) 
Measurements range from ZE-5 to 5£·4 (LA-8962 -HS, p. 21) 
Powder. 

3.3 No liners. 

3.4 

3.5 

Beryll iun, lead, high explosives. 
Quantity assumed to be less than forty drums. 

Plutoniun, uraniun, ameri ciun. 

Distance to nearest supply well less than three miles. 
Population served greater than 10000. (LA·9957-HS, 
figs. 5, 10; LA·10721·ENV, p.13; ENG·R 92) 

NOTE: NE means Not Evaluated. 



SURFACE \lATER ROUTE \IORICSHEET Si te: Area AB , TA ·49 

RATING FACTOR 
· · · ··VALUE ··· · · SEL MULT I· 
· ····RANGE··· · · VAL PtiER SCORE 

MAX. REF. 
SCORE SEC. REFERENCES FOR EACH ASSIGNED SCORE 

1. OBSERVED RELEASE 0 45 45 45 45 4. 1 Observed release. (1/DP 1983) 
If Observed Release is Given a Value of 45, Proceed to Line 4 
If Observed Release is Given a Value of 0, Proceed to line 2 

2. ROUTE CHARACTERISTICS 
A. Facility Slope and 0 1 2 3 NE NE 

Interven ing Terrain 
B. 1·yr. 24·hr. Rainfall 0 1 2 3 NE 1 NE 
c. Distance to Nearest 0 1 2 3 NE 2 

Surface \later 
D. Phys i cal SUte 0 1 2 3 NE NE 

TOTAL ROUTE CHARACTERISTICS SCORE 

3. CONTAINMENT 0 1 2 3 NE NE 

4. \IASTE CHARACTERISTICS 
Chemical 
A. Toxicity/Pers i stence 0 3 6 9 12 15 18 18 
B. Hazardous 1/aste 0 1 2 3 4 5 1 

Quantity 6 7 8 

Radioactive 
A. Hoximum Observed 0 1 3 7 11 15 0 

21 26 
B. Maximum Potential 0 1 3 7 11 15 3 

21 26 

TOTAL 1/ASTE CHARACTER ISTICS SCORE 
CHEMICAL 

RADIOACTIVE 
5. TARGETS 

A. Surface \later Use 0 1 2 3 0 3 
B. Distance to Sensitive 0 1 2 3 0 2 

Env I rorrnent 
c. Population Served/ 0 4 6 8 10 0 

Distance to \later 12 16 18 20 
lntoke Downstream 24 30 32 35 40 

TOTAL TARGETS SCORE 
6. CALCULATION 

If line 1 Is 45, Multiply 1 X 4 x 5 
If l ine 1 Is O, Multiply 2 X 3 X 4 X 5 

7. NORMALIZATION 

CHEMICAL 
RADIOACTIVE 

Divide Line 6 by 64350 and Multiply by 100 
CHEMICAL Ssw = 

RADIOACTIVE Ssw ~ 
MAXIML'I Ssw • 

3 

3 
ERR 6 

3 

ERR 15 

3 

18 18 
1 8 

0 26 

3 26 

19 26 
3 26 

0 9 
0 6 

0 40 

0 55 

64350 

0 
0 

0.00 100.00 
0.00 100.00 
o.oo 100.00 
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4. 2 

4.3 

4.4 

4.5 

Beryll iun, lead, high explosives . 
Assume quantity less than forty drums. 

Plutonium, uranlun, americlun. 

No surface water use within th ree miles . 
No sensitive envlronnents within one mi le . 

No surface water intake within three mi les . 

NOTE: NE means Not Evaluated. 



RATING FACTOR 

AIR ROUTE ~RK SHEET 

·····VALUE · · ··· SEL MULTI · 
· ·- · ·RANGE · ···· VAL PLIER 

1. OBSERVED RELEASE 0 45 0 
Oate and location: 
Sall'pl in.9 Protocol: 
If Line 1 is 0, the Sa= 0. Enter on Line 5 
If Line 1 is 45, Then Proceed to Line 2. 

2. ~ASTE CHARACTERISTICS 
Chemical 
A. Reactivf ty and 

lnc~tibility 

8 . Toxicity 
c. Hazardous llaste 

Quantity 

0 1 2 3 

0 1 2 3 
0 1 2 3 4 5 
6 7 8 

0 

0 3 
0 

Radioactive 0 2 5 8 12 16 20 0 

TOTAL ~ASTE ' CHARACTERISTICS SCORE 
CHEMICAL 

RAD I OACT I VE 
3. TARGETS 

A. Population ~ithin 0 9 12 15 18 0 

4·Mile Radius 21 24 27 30 

B. Distance to Sensi· 0 1 2 3 0 2 
tive Environment 

c. Land use 0 1 2 3 0 

TOTAL TARGETS SCORE 

4. CALCULATION 
Multiply 1 X 2 X 3 

5. NOR MALl ZA Tl ON 

CHEMICAL 
RADIOACTIVE 

Divide Line 4 by 35100 and Multiply by 100 
CHEMICAL Sa = 

RADIOACTIVE Sa = 
MAXIMUM Sa = 

Site: Area AB , TA·49 

MAX . REF . 

SCORE SCORE SEC. REFERENCES FOR EACH ASSIGNED SCORE 

0 45 5. 1 No observed release. 

0 3 

0 9 
0 8 

0 20 

0 20 
0 20 

0 30 

0 6 

0 3 

0 39 

0 35100 
0 35100 

0.00 100.00 
0.00 100.00 
0.00 100.00 

5.2 

NOTE: NE means Not Evaluated. 

SUMMARY CALCULATION OF TOTAL MIGRATION SCORE 

CHEMICAL RADIOACTIVE 
--- .... ......... -

Ground \later Route (Sgw) 11.53 9.11 
Surface ~ater Route (Ssw) 0.00 0.00 
Air Route (Sa) 0.00 0.00 
Sun of Squares 133.02 82.90 
Square Root of Sum 11.53 9 . 11 

-...... -- .. -.-
TOTAL MIGRATION SCORE (Sm) 6.67 5.26 Square Root of Sum Divided by 1. 73 
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DIRECT CONTACT WORKSHEET Site: Area AB, TA-49 

···· · VALUE ·· · ·· SEL MULTI · MAX. REF. 
RATING FACTOR ·····RANGE·· ··· VAL PLIER SCORE SCORE SEC . 

1. OBSERVED INCIDENT 0 45 0 0 45 

If Observed Incident is Given a Score of 45 , Proceed to Line 4 
If Observed Incident i s Given a Score of 0, Proceed to Line 2 

2. ACCESSIBILITY 0 1 2 3 0 

3. CONTAINMENT 0 15 0 

4. ~ASTE CHARACTERISTICS 

Chen~ical Toxicity 0 1 2 3 0 

Radioactive 0 1 2 4 6 0 

9 12 15 

5. TARGETS 
A. Population ~ithin a 0 1 2 3 4 5 0 4 

1 ·Hi le Radius 
B. Distance to a 0 1 2 3 0 4 

Critical Habitat 

TOTAL TARGETS SCORE 

6. CALCULATION 
If Line 1 il 45, Multiply 1· X 4 X 5 
If Line 1 is 0, Multiply 2 X 3 X 4 X 5 

T. NORMALIZATION 

CHEMICAL 
RADIOACTIVE 

Divide Line 6 by 21600 and Multiply by 100 
CHEMICAL Sdc = 

RADIOACTIVE Sdc = 
MAXIMUM Sdc = 

0 3 

0 15 

0 15 

0 15 

0 20 

0 12 

0 32 

0 21600 
0 21600 

0.00 100.00 
0.00 100.00 
0.00 100.00 
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8.1 

8.2 

8. 3 

8.4 

8.5 

REFERENCES FOR EACH ASSIGNED SCORE 

NOTE: NE means Not Evaluated. 



FIRE AND EXPLOSION WORKSHEET Site: Area AB, TA·49 

· · · ··VALUE · ·· · · SEL MUlTI· MAX . REF . 
RATING FACTOR · ·· ··RANGE · · ·· · VAl PL!ER SCORE SCORE SEC • REFERENCES FOR EACH ASSIGNED SCORE 

. ... .. . . .. ........ ... . . ... ... . ... . ... .................. .. .... .. .. .. ........ .. .. . .. . ... . .. . ........ . .. .... .. . .. . . . ......... ... ...... 
1. OBSERVED RELEASE 3 0 0 3 7.1 

2. ~ASTE CHARACTERISTICS 7. 2 
A. Direct Evidence 0 3 0 0 3 
B. lgnitability 0 2 3 0 0 3 
c. Reactivity 0 2 3 0 0 3 
D. lnc~atibi l i ty 0 1 2 3 0 0 3 
E. ~aste Quantity 

Chemical 0 1 2 3 4 0 0 8 
5 6 7 8 

Radioactive 0123568 0 0 8 

TOTAl ~ASTE CHARACTERISTICS SCORE 
CHEMICAL 0 20 

RADIOACTIVE 0 20 

3. TARGETS 7.3 
A. Distance to Nearest 0 1 2 3 4 5 0 0 

Population 
B. Distance 'to Nearest 0 1 2 3 0 0 3 

Building 
c. Distance to Sensi· 0 1 2 3 0 0 3 

tive Envirorrnent 
0. Land Use 0 1 2 3 0 0 3 
E. Populat ion ~ithin 0 1 2 3 4 5 0 0 5 

2 ·Mite Radius 
F. Buildings Within 0 1 2 3 4 5 0 0 5 

2·Mi le Radius 

TOTAL TARGETS SCORE 0 24 

4. CAlCULATION 
Multiply 1 X 2 X 3 

CHEMICAL 0 11.40 
RAO I CACTI VE 0 11.40 

5. NORMAL! ZA Tl ON 
Divide Line 4 by 1440 and Multiply by 100 

CHEMICAL Sfe = 0. 00 100.00 NOTE: NE means Not Evaluated. 
RADIOACTIVE Sfe = o.oo 100.00 

MAXIMUM Sfe = 0.00 100.00 
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NTIS 
Page Ranae Price Code Pagf' Rance 

001 02S A02 lSI · l1S 
026 oso AOJ 176-200 
OSI 07S A04 201 -22S 
076·100 AOS 226 ·2SO 
101 · 12S A06 2SI-27S 
126 ISO A07 276-300 

•contact NTIS for a price quote. 

Printed in the United Statts of America 
Available from 

National Technical Information Senice 
US [)qJartmcnt or Commerce 

S28S Pon Ro) al Road 
Sprinalield, VA 22161 

Microfiche (AO I J 

NTIS NTIS 
Price Code Pace Range Price Code 

A08 JOI ·J2S Al4 
A09 326-JSO AIS 
AIO JSI -J7S A16 
All 376·400 Al7 
A12 40 1·425 AIS 
All 426 -450 Al9 

NTIS 
Pace Range Price Code 

4SI ·4n A20 
476·500 A21 
SOI ·HS A22 
S26 ·HO 1\23 
S5 1-575 A24 
S76·600 A2S 
60l·up· A99 



Mon Jun 3 

********* Option Summary ********* 
(use -ooptions for detail descriptions) 

auto (default ), postscript, pel, hpgl2, hpgl2_p, raw, relay 

manual, trayl, tray2, tray3, comlOenv 

legal, letter, A4, exec, ledger/llxl7 

yb, nb 

dpi# 

2up, 2+, 4up (HPUX only) 

color, gray 

aecii,text 

binl, bin2 

simplex, duplex, hduplex 

portrait, landscape 

econo# (#=on/off) 



Faxback 13104 
9441.1987(96) 

EXEMPTION FOR WASTEWATER DISCHARGES AND GENERA TOR 
ACCUMULATION PROVISIONS 

OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE 

DEC 10 1987 

Eric J. Dougherty 
8409 H. Morven Rd 
Parkville, MD 21234 

Dear Mr. Dougherty: 

This is in response to your November 13, 1987 letter to 
Robert Scarberry concerning land disposal of solvents. The answers 
to your questions are as follows. 

First, you are correct that industrial wastewater discharges 
subject to the Clean Water Act (CWA) are excluded from the hazard
ous waste regulations,. and it does not matter how the wastewater 
was generated. You should note, however, that only the discharge 
is excluded. If hazardous wastewaters are collected, stored, 
treated, or disposed ofprior to discharge, this prior management 
is subject to the hazardous waste regulations (including the land 
disposal restrictions of 40 CFR Part 268). 

Second, EPA does not have groundwater discharge guidelines 
per se. Facilities that have RCRA interim status or that seek a 
RCRA hazardous waste facility permit are subject to a number of 
requirements designed to protect groundwater in 40 CFR parts 264, 
265, 266 and 268, as well as the corrective action provisions of 
RCRA Sections 3004(u) and 3008(h). Facilities that generate 
hazardous waste but which are exempt from interim status and 
permitting requirements under the accumulation provisions of 40 CFR 
Section 262.34 (this is likely the case for the automotive mainten
ance facilities you asked about) are subject to container and tank 
management standards designed to prevent releases to groundwater. 
When releases do occur, EPA or the appropriate State agency can 

Page 1 of2 

take enforcement action under RCRA Sections 3008(a) and 7003 to 
require the facility owner or operator to stop the discharge and to Attachment 6 

http://yosemite.epa.gov/OSW/rcra.nsf7Documents/34506BE23645DA04852565DA006FO: .. ! 07/24/2002 



clean-up contaminated soil and groundwater. 

-2-

If you have further questions in this area, please contact 
Michael Petruska at 9202) 475-8551. 

Sincerely, 

Original Document signed 

Marcia E. Williams 
Director, 
Office of Solid Waste 

Page 2 of2 
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'I'O: 

JUN 03 '02 08:09AM HSWS WQT 

STATE OF NEW MEXICO 

OFFICE OF GENERAL COUNSEL 
1190 St. Francis Dri11e 

Santa f1=_ New MeJtico 87503 

(505) 827-2990 

John Gou1d, H~:ardous Waste Bureau 

GA.RREY U\RP.UTI-!I;RS 

GOVERNOR 

CARlALMUTH 

SECRETARY 

MICHAELJ. BURKHART 

O£PUTY SECRETARY 

er 
FRCJM: Tracy M. Hughes, Assistant General Counsel ~V"" 

>A~rE: September 19, 1968 

u:s.JECT: NPOES vs RCRA 

~STTON: 

If a point source-discharge to surface water contains hazardous 
waste, and is not permitted by NPDES or the NPDES permit does not 
in,cl ude the constituents, would the enforcement be handled under 
RC:RA or NPDES? 

Would the answer be the same if the discharge vas a sol vent 
contaminated oil? 

If the NPDES program takes no action, could anything be done 
under RCRA? 

ANALYSIS: 

b~fM:R-.4 §20l..A.4.a(2) states: 

4 • · E·xcl us ions 

"a. The following are not solid wastes for 
the purpose of these regulations: 
( 2) :Industrial "Wastewa·ter discharqes that are point 
source discharges subject to regulation under §402 of 
the Clean Water Act, as amended 33 USC ~~SJ. et seq." 

This state · regu1ation would require that the enforcement be 
ha.nd1ed by the NPDES program. If the discharge is 11 subjec~ to 
re~gulationu under the NPDES, then it is exempt from our hazardous 
waste regulations regardless of whether the discharge is ac~ually 
pe::::-m.i tted. · 

It: would make no difference if the discharge: was a solvent 

Attachment 7 
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J 03 '02 08'10AM HSWS WQT 

~~orandum to John Gould 
/age 2 
September 19, 1988 

contaminated oil. Section 3~~(b) (~) of the Clean Water Act (33 
USC 1321) states that "there should be no discharges of oil or 
hazardous substances into or upon the navigable waters of the 
United States •••• " 

HWMR-4 §20l.A.4.a(2) and its federal equivalent 40 C.F.R. 
§261. 4 (a) (2), are exclusions. .If that point source is something 
that is subject to NPDES, then it is excluded from our Hazardous 
Waste Management Regulations & RCRA enforcement • 

•• 

-, 

' 



Faxback 11455 

9443 .1989(08) 

AUG 111989 

MEMORANDUM 

SUBJECT: Clarification ofRCRA Authorities Regarding U.S. Army 
Corps ofEngineers Dredge Sediments 

FROM: Sylvia K. Lowrance, Director 
Office of Solid Waste (OS-300) 

TO: Basil G. Constantelos, Director 
Waste Management Division 
Region V 

This memorandum responds to your May 30, 1989, request for 
clarification concerning RCRA authorities to regulate dredged 
sediments that exhibit one of more characteristics of a 
hazardous waste. As you stated, EPA's policy regarding such 
materials is defined in the January 23, 1986, memorandum from 
Marcia Williams to David Stringham. However, the U.S. Army 
Corps of Engineers (USACOE) published a Federal Register 
notice on April26, 1988 (53 FR 14902), in which USACOE 
concluded that dredged materials are not solid waste and, 
therefore, not subject to RCRA. These contradictory statutory 
interpretations and policies have caused confusion in properly 
implementing RCRA authorities over dredged sediments. 

The Agency's policy regarding the applicability ofRCRA to 
dredged sediments remains unchanged from the January 23, 1986, 
memorandum. The pertinent points ofthis policy are: 1) point 
source discharges subject to Section 402 of the Clean Water Act 
(CWA) are exempt from RCRA, 2) hazardous wastes dumped into 
surface water in a manner that does not trigger Section 402 of 
the CWA are subject to RCRA regulation, as well as any sediments 
that are contaminated by such discharges (under the contained-in 
rule), and 3) in cases where the pollutants discharged into 
surface water are not subject to RCRA, sediments would be 
regulated under Subtitle C ofRCRA only when they are dredged 
from the surface waters and only if they exhibit one or more 
characteristics of hazardous wastes. 

The Office of Solid Waste and the Office of General Counsel 
are currently evaluating the best approach to take in addressing 
USACOE's April26, 1988, Federal Register notice. I agree 
that a definitive statement ofRCRA authorities over dredge 

Page 1 of2 

Attachment 8 
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sediments is needed to clarify the regulatory requirements. 

Thank you for bringing this issue to our attention. Should 
you have any questions, your staff should contact Mitch Kidwell, 
of my staff, at FTS 475-8551. 

Page 2 of2 
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.. 
Ms. Gini Nelson 

Department of Energy 
Albuquerque Operations Office 

P.O. Box 5400 
Albuquerque, New Mexico 87115 

Assistant General counsel 
Health and Environment Department 
1190 St. Francis Drive 
Santa Fe, NM 87503 

Dear Ms. Nelson: 

RE: In the Matter of compliance Orders Docket Nos. 880801 and 
880801-A, Hearing No. 89-01 

Enclosed are three copies of the consent agreement which 
resolves the captioned matter as well as an outstanding 1985 
compliance order. All three copies have been executed by the
Department of Energy and the University of California. Upon 
execution by the Deputy Director of the Environmental 
Improvement Division, the consent agreement will be ready for 
submission to the Hearing Officer for recommendation to the 
Director for final approval. The three copies assure that each 
party will have an original executed copy •. 

On the basis of our telephone conversation on March 14, 1990, I 
understand that you will prepare the joint motion necessary for 
submitting the executed consent agreement to the Hearing 
Officer. 

If any procedures remain to be discussed, I assume we will clear 
those up in our teleconference with the Hearing Officer on March 
15, 1990. If not, please give me a call. 

Sincerely, 

~;/ 
esterLae~ 

1 

Enclosures 

cc w/encl. 

Michael Yesley, LANL, MS Al87 

Attachment 
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BEFORE THE DIRECTOR OF THE 
ENVIRONMENTAL IMPROVEMENT DIVISION 

OF THE NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

In the Matter of 
compliance Orders 
Docket Nos. 880801 and 880801-A 

CONSENT AGREEMENT 

Docket No. 89-01 

This Consent Agreement ("Agreement") is entered into by the 
Environmental Improvement Division of the New Mexico Health and 
Environment Department ("EID"), the United States Department of 
Energy ("DOE"), and The Regents of the University of California 
("University") this _ day of March 1990. This Agreement 
resolves all issues presented by, and all disputes arising out 
of, the Compliance Orders/Schedules described herein, and is made 
upon the following terms and conditions: 

I. Parties. 

A. united states Department of Energy. DOE, an agency of 
the federal government, owns the Los Alamos National ~boratory 
("LANL"), located in Los Alamos, New Mexico. As such, DOE is an 
owner of a hazardous waste facility within the meaning of the 
Resource Conservation and Recovery Act of 1976, 42 u.s.c. Section 
6901 et ~ ("RCRA"), the New Mexico Hazardous Waste Act, 
Section 74-4-1 et seq., N.M.S.A. (1978) ("HWA"), and the New 
Mexico Hazardous Waste Management Regulations ("HWMR"). DOE has 
the authority to sue, to be sued to the extent the United States 
has waived its sovereign immunity to suit, and to enter into this 
Agreement. 

B. The Regents of the University of California. The Uni
versity is a branch of the State of California equal and coor
dinate with the legislature, the judiciary and the executive. 
The University operates LANL for DOE under Contract No. W-7405-
ENG-36. As such, the University is an operator of a hazardous 
waste facility within the meaning of RCRA, HWA and HWMR. The 
University has the authority to sue and be sued, and to enter 
into this Agreement. 

c. Los Alamos National Laboratory. LANL is a federal 
facility within the meaning of RCRA and, as such, is subject to 
regulation by EID under the provisions of HWA and HWMR, as autho
rized by Congress ·in 42 u.s.c. section 6961. 

D. Environmental Improvement Division. EID is an agency of 
the state of New Mexico and has the lawful authority and duty to 
enforce the provisions of HWA and HWMR, as provided in Section 
74-4-10, N.M.S.A. (1978). EID has general statutory authority to 
sue and be sued, and to enter into this Agreement, pursuant to 
Section 74-1-6, N.M.S.A. (1978). 
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II. scope of Agreement. This Agreement applies to the alleged 
violations of the then-current HWMR and all other matters con
tained in: 

A. compliance Order/Schedule Docket No. NMHWA 001007 ("C0/5 
001007"), dated May 7, 1985. 

B. Compliance Orders/Schedules Docket Nos. 880801 ("CO/S 
880801") and 880801-A ( "C0/5 880801-·A") , dated August 3 o, 1988. 

III. statement of Facts. 

A. CO/S 001001. on May 7, 1985, EID issued co;s 001001 
against DOE and the University. All violations cited in co;s 
001007 were corrected by August 9, 1985. 

B. CO/S 1 s 880801 and 880801-A. On July 14-16, 1987, EID 
and the United States Environmental Protection Agency ("EPA") 
conducted a hazardous waste compliance inspection at LANL. on 
January a, 1988, EID issued a Notice of Violation (""NOV") to DOE 
and to the University regarding violations of the HWMR based on 
the July 1987 inspection. The NOV constituted reissuance of 
EID's November 10, 1987 NOV, which was rescinded on November 24, 
1987. On August 30, 1988, EID issued C0/5 880801 against DOE and 
C0/5 880801-A against the University. These orders constituted 
reissuance of EID' s August 1, 1988 order issued to the same 
parties, in order to clarify some confusion as to whom the orders 
were issued. Under protest, DOE and the University submitted to 
EID a request for public hearing on October 6, 1988. EID filed 
the request with the hearing clerk on July 27, 1989. The Hearing 
Officer approved Rules Governing Appeals from Compliance Orders 
Docket Nos. 880801 and 880801-A on August 11, 1989 ("Hearing 
Rules"), and the parties commenced their pleadings in this 
matter. 

IV. compromise and settlement. 

In consideration of the mutual undertakings expressed 
herein, the parties agree as follows: 

A. Accord and Satisfaction. This Agreement constitutes 
full satisfaction of (1) all activities ordered by the EID 
Director in CO/S's 001007, 880801 and 880801-A, including, but 
not limited to, any activities specifically addressed herein, and 
( 2) any penal ties proposed or assessed in such C0/5 's. EID 
waives any right to pursue further legal action against DOE or 
the University with respect to the alleged violations to which 
this Agreement applies, and releases DOE and the University from 
all obligations under CO/S's 001007, 880801 and 880801-A. 

B. Submittal of Data. The requirement under CO/S's 880801 
and 880801-A for submission of a plan to perform chemical and 

- 2 -
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physical characterization of all waste streams at .LANL has been 
fulfilled by the inclusion of the Additional Data Submittal 
Schedule in Permit NM0890010515-1. The performance of the Addi
tional Data Submittal Schedule shall be subject to the terms, 
conditions and penalties for noncompliance set forth in Permit 
NM0890010515-1. 

c. Exemption from Requlation. Nothing in the Hazardous 
Waste Act shall be construed to apply to any activity or sub
stance that is subject to the Federal Water Pollution Control 

·· Act, as amended (33 u.s.c. 1151 et seq.), the Safe Drinking Water 
Act, as amended (42 u.s.c. 300f et seq.), or the Atomic Energy 
Act of 1954, as amended (42 u.s.c. 2011 et seq.) except to the 
extent that such application or regulation is not inconsistent 
with the requirements of such acts. Industrial wastewater dis
charges that are point source discharges subject to regulation 
under section 402 of the Clean Water Act, as amended, are not 
solid wastes for the purpose of Part 261 of HWMR-5. 

o. Administrative Costs. The University shall pay EID the 
sum of $30,000.00 for administrative costs related to the viola
tions to which this Agreement applies. Payment shall be made 
within 30 days after the effective date of this Agreement by 
check mailed to the New Mexico Health and Environment Department, 
Office of General Counsel, 1190 St. Francis Drive, Santa Fe, New 
Mexico 87503, payable to the State of New Mexico, cjo EID. 

E. EID' s Reservation of Rights. In entering this Agree~ 
ment, EID does not abandon its general legal position as to the 
power of EID to enforce all provisions of New Mexico law against 
federal facilities such as LANL, and EID reserves the right to 
assess civil penalties or seek any other sanction provided by New 
Mexico law in the event of any future violations by DOE or the 
University at LANL of a compliance order or applicable provision 
of HWMR or New Mexico law. 

P. DOE's and university's Reservation of Rights. In enter
ing this Agreement, DOE and the University reserve their rights 
to any and all defenses available under New Mexico and federal 
law, and disclaim any admission of wrongdoing. 

G. Jurisdiction. DOE and the University admit the Director 
has jurisdiction over the matters resolved in this Consent Agree
ment. In the event DOE and the University fail to comply with 
their obligations under this Consent Agreement, EID reserves the 
right to take other enforcement action against DOE and the Uni
versity. DOE and the University reserve the right to raise any 
and all available defenses to such enforcement action. 

H. Director• s Approval of Agreement. In accordance with 
the Hearing Rules, this Agreement shall be submitted to the 
Hearing Officer for his recommendation to the EID Director. If 
the Director approves this Agreement, it shall constitute the 
Director • s final order in the matter referenced as Docket No. 

- 3 -
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89-01, and shall be enforceable to the same extent as any other~ 
final order of the Director. If the Director disapproves this 
Agreement, it shall be null and void, and such matter shalL 
proceed as if this Agreement had not existed. 

v. Good Faith Performance and Applicable Law. The parties agree_ 
they will act reasonably and in good faith to carry out this 
Agreement. Applicable New Mexico and federal law shall govern 
all issues arising from or associated with the formation, per-
formance, enforcement and termination of this Agreement • 

VI. Effect upon Successors in Interest. The provisions of this 
Agreement shall apply to and be binding upon not only the signa-
tory parties, but also upon their officers, employees, agents, 
successors and assigns. This Agreement shall not bind any other 
state or federal regulatory agencies. 

VII. Reserved Rights. Except as provided in this Agreement, thee 
parties do not waive or alter, nor shall they be· deemed to have 
waived or altered, any existing or future legal rights, duties, 
obligations or remedies by entering into this Agreement. 

VIII. Merger. This Agreement contains all the terms of the set-
tlement agreement between the parties. 

IX. Effective Data. This Agreement shall be effective upon the 
approval by the EID Director. 

For EID: 

Kirkland Jones, Deputy Direc 
Environmental Improvement 

Division 
State of New Mexico 

Date 

~-rtment 
/ the University 

I 

B. Tillman 
a Manager 

s Alamos Area Office 
United States 
Department of Energy 

MAR 1 4 1QOO 

Date 

Allen J. Tiedman, Associate 
Director for Operations 
Los Alamos National Laboratory 
University of California 

Date 
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MODULE VIII 
SPECIAL CONDITIONS PURSUANT TO THE 1984 HAZARDOUS AND SOLID 
WASTE AMENDMENTS TO RCRA FOR LOS ALAMOS NATIONAL LABORATORY 

A. DEFINITIONS 

For purposes of this Corrective Action Schedule of Compliance the following 
definitions shall apply: 

•facility• means all contiguous property under the control of the owner 
or operator seeking a permit under Subtitle C of RCRA. 

•Release• means any spilling, leaking, pouring, emitting, empyting, discharging, 
injecting, pumping, escaping, leaching, dumping, or disposing of hazardous 
wastes (including hazardous constituents) into the environment (including 
the abandonment or discarding of barrels, containers. and other closed 
re~eptacles containing hazardous wastes or hazardous constituents). 

•solid waste manage.ent unit• means any discernible unit at which solid 
wastes have been placed at any time, irrespective of whether the unit 
was intended for the management of solid or hazardous waste. Such 
units include any area at or around a facility at which solid wastes 

. have been routinely and systematically released. 

•Hazardous waste• means a solid waste, or combination of solid wastes, 
which because of its quantity, concentration, or physical, chemical, 
or infectious characteristics may cause, or significantly contribute 
to, an increase in mortality or an increase in serious irreversible, 
or incapacitating reversible, illness; or pose a substantial present 
or potential hazard to human health or the environment when improperly 
treated, stored, transported, or disposed of, or otherwise managed. 
The term hazardous waste includes hazardous constituent as defined 
below. 

•Hazardous constituent• means any constituent identified in Appendix 
VIII of 40 CFR Part 261, or any constituent identified in Appendix IX 
of 40 CFR Part 264. 

•Ada1n1strat1ve Authority• means the Director of the New Mexico 
Environmental Improvement Division, or his/her designee or, in case 
of HSWA provisions (Module VIII) for which the State is not 
authorized, the U.S. Environmental Protection Agency shall be the 
Administrative Authority. 

If subsequent to the issuance of this permit, regulations are 
promulgated which redefine any of the above terms, the Administrative 
Authority may, at its discretion, apply the new definition to 
t hi s permit • 

Attachment 1 o 
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SPECIFIC CONDITIONS 

1. Waste foCinimization 

The Permittee shall submit to the Administrative Authority 
a certified plan annually by December 1, for the previous year 
ending September 30th, that: 

(a) the Permittee has a program in place to reduce the volume 
and toxicity of all hazardous wastes which are generated 
by the Permittee's facility operation to the degree 
determined to be economically practicable; and the proposed 
method of treatment, storage, or disposal is that practicable 
~thod currently available to the Permittee which minimizes 
the present and future threat to human health and the 
environment. This certified plan must address the items 
be 1 ow: 

( 1 ) 

(2) 

(3) 

( 4) 

(5) 

(6) 

(7) 

Any written policy or statement that outlines goals, 
objectives, and/or methods for source reduction and 
recycling of hazardous waste at the facility. 

Any employee training or incentive programs designed to 
identify and implement source reduction and recycling 
opportunities for all hazardous/mixed wastes; 

Any source reduction and/or recycling measures implemented 
in the last five years or planned for the near future; 

An itemized list of the dollar amounts of capital 
expenditures (plant and equipment) and operating costs 
devoted to source reduction and recycling of hazardous 
~aste · 
racto~~ that have prevented implementation of source 
reduct1on and/or recycling; 

Sources of information on source reduction and/or 
recycling r7ce~ved at the facility (e.g. local government, 
trade assoc1at1ons, suppliers, etc.); 

An investigation of additional waste minimization efforts 
~ich ~oul~ be implemented at the facility. This 
1nves~1gat1on sh~l~ analyze the potential for reducing the 
quant1t~ and tox1c1ty of each waste stream through 
product1on process change, production reformulation 
recycl~ng, and all other appropriate means, The an~lysis 
shall 1nclude an assessment of the technical feasibility, 
cost, and potential waste reduction for each option; 
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(3) The Plan shall include a flow chart or matrix detailing 
all hazardous wastes it produces, by quantity and 
type, including mixed waste, and by building/area 
and program if consistent with security considerations; 

(9) The Permittee shall demonstrate the need to use 
those processes which produce a particular hazardous 
waste due to a lack of alternative processes, available 
technology, or available alternative processes that 
would produce less volume of toxic waste; and 

(10) The Permittee shall demonstrate the applicability/
inapplicability of the following waste minimization 
techniques: 

(a) A program that inventories the amount of 
contaminated lead that exists.at the facility; 

(b) A program that substitutes steel for lead (whenever 
possible); 

(c) If it is impossible to substitute steel for lead, 
the lead is coated with a strippable coating to 
prevent its' entire contamination; 

(d) A program or bench scale method to decontaminate 
the contaminated lead; 

(e) Use of non-hazardous liquid scintillation cocktail 
solution; and 

(f) A program designed to prevent comingling of 
radioactive waste. 

The Permittee shall include the certified plan in the operating record. 

2. Dust Suppression 

Pursuant to 40 CFR 266.23(b), the Permittee shall not use 
waste or used oil or any other material. which is contaminated 
with dioxin, PCB, or any other hazardous waste (other than a 
waste identified solely on the basis of 1gnitability). for dust 
suppression or road treatment. 

3. Compliance with Permit 

Compliance with this permit during its term constitutes 
compliance, for the purposes of enforcement, with 
40 CFR Parts 264 and 266 only for those management 
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practices specifically authorized by this permit. The 
Permittee is also required to comply with Parts 260, 
261, 262, and 263 to the extent the requirements of those 
Parts are applicable. 

4. Specific Waste Ban 

(a) The Permittee shall not place in any land disposal unit 
the wastes specified in RCRA Section 3004 after the 
effective date of the prohibition unless the Administrator 
has established disposal or treatment standards for the 
hazardous waste and the Permittee meets such standards and 
other applicable conditions of this permit; 

(b) The Permittee may store wastes restricted under 40 CFR 268 
solely for the purpose of accumulating quantities necessary 
to facilitate proper recovery, treatment, or disposal 
provided that it meets the requirements of 40 CFR 268.50 (a) 
(2) including but not limited to clearly marking each 

(c) 

tank or container; 

The Permittee is required to comply with 
requirements of 40 CFR 268.7 as amended. 
waste analysis plan will be processed as 
pursuant to 40 CFR 270.42; 

the all the 
Changes to the 

minor modifications, 

(d) The Permittee shall perform a waste analysis at least 
annually or on each batch as necessary to determine whether 
the waste meets applicable treatment standards. Results 
shall be maintained in the operating record; and 

(e) Compliance with a RCRA permit during its term constitutes 
compliance, for the purpose of enforcement, with Subtitle C 
of RCRA except for those requirements not included in the 
permit which become effective by statute, or which are 
promulgated under Part 268 restricting the placement of 
hazardous wastes in or on the land. 

5. Closure 

Pursuant to Section 3005 (j}(1} of the Hazardous and Solid 
Waste Amendments of 1984, the Permittee shall close surface 
impoundment(s) 1n existence on November a. 1984 and qualifying 
for interim status (see Federal Register 24717-24720, 6/30/88) 
in accordance with the following provisions: 

(a) The Permittee shall not place hazardous waste in the surface 
impoundment(s); and 

(b) The Permittee shall close the surface impoundment(s) in 
accordance with the closure plan(s} approved by the New MexicJ 
Env i ronmenta 1 Improvement Division. 

6 9 0 ~ 
.... 
I 

( 



-5-

6. Operation of Land Disposal 

The Permittee shall not place hazardous waste in any surface 
impoundment or landfill unless such unit has a permit meeting the 
~inimum Technological Requirements outlined in Section 3004(o) 
of the Resource Conservation and Recovery Act. The Administrative 
Authority must approve the plans and specifications for retrofitting 
prior to commencement of construction. 

7. Additional Waste Ban Requirements 

The Permittee shall not land dispose any hazardous waste restricted by 
40 CFR 268 unless: 

(a) The waste meets treatment standards specified in 40 CFR 
268.40, .41, .42, or .43; 

(b) A variance from the treatment standards has been granted 
pursuant to 40 CFR 268.44; 

(c) A petition has been granted on a case-by-case extension 
to the effective date, pursuant to 40 CFR 268.5; 

(d) A "no-migration" petition has been granted pursuant to 
40 CFR 268.6; or 

(e) The surface impoundment is exempt under 40 CFR 268.4. 

C. SPECIAL PER~IT CONDITIONS 

Within the designated timeframes the Permittee shall undertake the 
following measures concurrent with the RCRA Facililty Investigation 
required in ~odule VIII D. Each submittal shall be clearly referenced 
as to the requirement which is being fulfilled. 

1. Perched Zone ~onitoring 

In order to determine the extent of downgradient saturation and 
contamination, the Permittee shall install, at a minimum, the following 
wells and borings in the perched saturated alluvium in the specified 
canyons, within 90 days of the effective date of this permit; 

a) PUEBLO CANYON 
1 exploratory boring near TW-lA 

b) LOS AL~OS CANYON 
1 monitoring well near LA0-3 
1 monitoring well near LA0-4.5 
1 monitoring well near LAO-S 
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c) SANDIA CANYON 
1 monitoring well near Pt-f-1 
1 monitoring well near Pt---3 

d) t-fORTENOAD CANYON 
1 monitoring well near I'IC0-4 
1 monitoring well near t--C0-6 
1 monitoring well near I'IC0-7.5 

e) POTRILLO CANYON 
1 monitoring well near State Road 4 

f) FENCE CANYON 
1 monitoring well near State Road 4 

g) WATER CANYON 
1 monitoring well near State Road 4 
1 monitoring well approximately 1 mile west of State Road 4 
1 monitoring well approximately 2 miles west of State Road 4 

Within 30 days of installation of wells, the Permittee shall have 
gathered groundwater elevation data, and developed and submitted a 
map to the Administrative Authority which delineates the known 
extent of perched groundwater at the facility. Within 90 days 
of installation of wells, the Permittee shall sample each well 
for A~~;ndi~ gX c~2Btituents, Gross Gamma. Gross Alpha, Total 
u,3H, Cs, 3 Pu, Pu. Analytical results from those 
samples shall be sent to the Administrative Authority within 
120 days of well installation. 

,..~-· 

( 
~ 
\ 

If wells are not installed in the above referenced saturated zones, 
the Permittee shall provide sufficient evidence to the Administrative 
Authority that the referenced zones do not exist at that particular 
location. Upon approval by the Administrative Authority the particular 
well{s) will be stru~k from further requirements. 

The monitor1ng wells installed under this and following sections of 
this permit shall be constructed using flush-joint, internal 
upset, threaded (or an equivalent method of joining without 
rivets, screws and glues) casing manufactured from inert materials. 
The boreholes for casings and screens shall be a minimum of six 
(6) inches greater in diameter than the well casing or screen 
outer diameter. Filter pack and screen slot openings shall be 
sized based on formation grain size and characteristics. Well screen 
lengths shall be no more than (10) ten feet in length. The filter 
pack shall extend no more than (2) two feet above the top of 
the screen and shall not cross any clay layers which may act as 
aquitards. If a bentonite seal is used, the bentonite shall be 
allowed to hydrate a minimum of (12) twelve hours before emplacement 
of grout. Grout shall be emplaced using a tremie pipe to ensure 
a consistent seal at depths greater than 5 feet, and grout shall 
be allowed to set a minimum of twelve hours before initiating 
development. 
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Development procedures shall include purging of the well until 
contaminants introduced during drilling can be assured of being 
removed. Development shall also include surging with a surge 
plug. and either bailing or pumping until the nephelometric 
turbitity units (N.T.U.)can be consistantly measured at five 
(5) or less, if possible. Well head construction shall include a 
well pad keyed into the well annulus and a system to secure the 
well from traffic and unauthorized access. Within thirty (30) 
days of construction and development of the last well required 
under this section, the Permittee shall submit to the Administrative 
Authority a report and map including: 

1) Survey of location of each well; 

2) Surveyed ground level, top of casing and top of well pad 
referenced to known elevation datum (NGVD,l929); 

3) Static water level. referenced to mean se~ level; 

4) Well construction data (including a diagram for each well 
(detailing total depth, screen placement, gravel pack, annular 
seal. borehole and casing size (all measured to within .1 
foot), and well log; and 

5) Well development data. 

After the information from these wells is reviewed, the 
Administrative Authority may require the installation of 
more wells to more fully define the extent of contamination. 

2. ~onitoring of Surface and Ground Water 

Extensive monitoring of surface and ground water is now conducted 
and documented annually by the Permittee's Environmental Surveillance 
Program in accordance with DOE Orders. This program shall be 
continued in order to demonstrate protection of the main aquifer, 
and the annual reports shall be submitted to EPA. Any pertinent 
ongoing investigations by the U.S.G.S. that are applicable to 
this module shall be summarized in the LANL Environmental 
Surveillance Report. Within 120 days of the effective date of 
this permit, the Permittee shall submit to the Administrative 
Authority a summary describing the ongoing monitoring program, 
including sampling points, media, and constituents analyzed 
for. If EPA determines that this ongoing monitoring program is 
not sufficient, then EPA may impose additional monitoring requirement 
as a modification to this permit. 

3. Sediment Traps ~ortandad Canyon 

The Permittee shall, through the maintenance of existing sediment 
traps or construction of new sediment traps, ensure containment 
of all residual sediment contamination within the facility 
boundary. 
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4. Protection of the ~ain Aquifer 

Any boring drilled to a depth of 300 feet or deeper shall grout 
in a surface casing to prevent any downward migration of surface 
contamination along the wellbore. Any boring drilled into the 
main aquifer that encounters perched water shall set conductor 
pipe to the top of the main aquifer and hydraulically isolate 
the main aquifer from the perched aquifer. The annular space 
must be sealed with a bentonite grout or equivalent to prevent 
shrinkage cracking. 

5. Unsaturated Zone ~onitoring 

The Permittee shall continue the quarterly pore gas sampling 
program and resume the vadose zone plume delineation program at 
TA-54. Due to the unique hydrogeologic conditions throughout 
this facility, effective monitoring of the unsaturated zone 
will be essential for a successful RFI/~S. ·The information 
gathered from this program now will help provide direction 
for investigations to be conducted during the RFI. 

6. Vertical Extent of Saturation 

The Permittee shall conduct a subsurface investigation of saturation 
by drilling test holes through the shallow alluvial perched 
aquifer in ~ortandad Canyon. Construction of the test holes 
will hydraulically isolate the perched aquifer from the underlying 
unsaturated tuff. This perched aquifer is recharged in part 
from wastewater treatment discharges located upstream. The 
investigation shall provide an initial evaluation of the maximum 
extent of the vertical and horizontal water and contaminant 
movement into the unsaturated tuff beneath the saturated alluvium. 
The study shall attempt to recover cores from the tuff to be 
used to determine laboratory values for unsaturated hydraulic 
conductivity conductance, specific retention and specific yield, 
effective porosity and saturated permeability. The boring 
shall be analyzed for applicability of installation of neutron 
moisture probe access tubes to determine moisture over time. 
Chemical and radiochemical analyses of the cores shall also be 
made to assist in the determination of fluid movement from the 
perched alluvial aquifer into the underlying unsaturated tuff. 
The chemical analysis shall include Appendix IX3coni~~tuents, while the SAdioc~~~ica~ anal~lls shall include H, Cs, . 
Total U, 2 Pu, Pu, 4 Pu, Am, Gross Gamma, and 
Gross Alpha, as appropriate. A report detailing the the results 
of this study shall be submitted within one year of the effective 
date of this permit. 

7. QA/QC Evaluation 

Within 90 days of issuance of this permit, the Permittee shall 
develop and submit to the Administrative Authority a complete 
detailed QA/QC description of current RCRA/HSWA field sampling 
and laboratory analysis procedures. 
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8. Identification and Summary of Previous Studies 

Within 120 days of the effective date of this permit, the Permittee 
shall develop and submit to the Administrative Authority, a reference 
of all known geologic, hydrogeologic and all environmental studies 
relevant to potential contamination or migration of contamination 
from SWMUs, previously performed at and/or by the facility, with a 
summary of the scope of the study, and significant findings thereof. 
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O. CORRECTIVE ACTION FOR CONTINUING RELEASES 

Section 3004 (V) of RCRA (Section 207 of the Hazardous and Solid 
Waste Amendments of 1984} and federal regulations promulgated as 
40 CFR 264.101, require corrective action beyond the facility 
boundary, where necessary to protect human health and the 
environment, unless the owner or operator was unable to obtain the 
necessary permission to undertake such actions. The Permittee is 
not relieved of all responsioility to clean uo a release that has 
migrated beyond the facility boundary where offsite access is 
denied. 

Section 3004(u) of RCRA (Section 206 of the Hazardous and Solid 
Waste Amendments of 1984) and federal regulations promulgated as 
40 CFR 264.101 require corrective action as necessary to protect 
human health and the environment for all releases of hazardous 
waste or hazardous constituents from any SWMU, regardless of 
when waste was olaced in the unit, for all permits issued after 
November 8, 1984. 

This section of the permit requires the Permittee to perform a 
RCRA Facility Investigation or the equivalent thereof (OTET) 
to address known or suspected releases from specified SWMUs to 
affected media (i.e., soil, groundwater, surface water and air). 
For these units, corrective measures will be proposed by the 
Permittee as warranted by the results of the RFI (OTET). 

Failure to submit the required information or falsification of any 
submitted information is grounds for termination of this permit 
(40 CFR 270.43). The Permittee shall certify all information 
suomitted as required by 40 CFR 270.11(d). 

The required information shall include each item specified under 
RFI TasKs I-V and CMS Tasks VI-X (OTET). Since these required 
items are essential elements of this permit, failure to submit any 
of these elements or submission of inadequate or insufficient 
information may subject the Permittee to enforcement action under 
Section 3008 of RCRA which may include criminal penalties, fines, 
suspension or revocation of the permit. 

If the Administrative Authority finds that corrective measures are 
warranted after the approval of the RFI report (OTET), the 
Administrative Authority will propose a permit modification and 
follow aDpropriate procedures including a public notice period and 
a public hearing, if warranted. 

The Permittee shall undertake and complete each of the following 
actions to the satisfaction of the Administrative Authority and in 
accordance with the terms and procedures set forth in Condition P 
Scope of Work for a RCRA Facility Investigation (OTET). If the 
Permittee believes that certain requirements are not applicable, 
the specific requirements shall oe identified and the rationale for 
inapplicabilty shall be provided. 
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All raw data, such as laboratory reports, drilling logs, bench-scale or 
pilot-scale data, and other supporting information gathered or generated 
during activities undertaken pursuant to this Corrective Action Schedule of 
Compliance shall be maintained at the facility during the term of this 
Permit, including any reissued Permits. 

All plans and schedules required by the conditions of this Corrective Action 
Schedule of Compliance are, upon approval of the Administrative Authority, 
incorporated into this Schedule of Compliance by reference and become an 
enforceable part of this Perm'-. Any noncompliance with such approved plans 
and schedules shall be termea 10ncompliance with this Permit. Extensions of 
the due dates for submittals may be granted by the Administrative Authority 
in accordance with the permit modification process under 40 CFR 270.42. 

The Permittee may propose as the equivalent process the applicable portions 
of the ongoing U.S. Department of Energy (DOE) Environmental Restoration (ER) 
Program which is patterned after and also complies with the CERCLA remedial 
process. EPA will evaluate the process for equivalency ~ith RCRA 
requirements. 

All work (information, reports, investigations remediations, etc) required 
by this Module (VIII) will be deemed as "functionally equivalent" of an 
Environmental Impact Statement (EIS). Therefore, the requirements of the 
National Environmental Policy Act will not apply to work required by Module 
VIII. (Note: See case Alambamians for a Clean Environment v. Thomas, No. 
CV87-0797-W (N.D.Ala. December 7, 1987)). 

The Los Alamos National Laboratory (LANL) is implementing the ER Program as 
a number of tasks (approximately 50) due to the large number of potential 
release sites at LANL. The ER Program strategy for dealing with the large 
number of tasks is to prepare a single installation-wide work plan and task
specfic RI/FS documents for each task. Depending on site-specific findings 
during the Corrective Action Plan process, a site within a task may be 
removed by a determination that no further action is necessary. A site may 
also be assigned, to a different task, for example, by implementing interim 
corrective measures. Either of these actions may be taken by the Permittee 
with the approval of the Administrative Authority. Such changes will be 
processed as major modifications, if appropriate, annually. 

These documents and their associated activities shall be equivalent to 
those described in the Scope of Work for a RCRA Facility Investigation and 
the Scope of Work for a RCRA Corrective Measure Study. 

The LANL installation RI/FS Work Plan shall contain the programmatic elements 
of the RFI Work Plan, installation-wide descriptions of the current 
conditions, tabular summaries (site type, type and volumes of waste, 
potential contaminants, potential remedial action, and annual site status) 
of the potential release sites (by task), prioritization of sites/tasks, 
and a work schedule. The task specific RI/FS documents/ process shall contain 
all the site specific elements of the RFI. The LANL installation RI/FS work 
plan shall contain outlines for the task-specific RI/FS documents to 
demonstrate equivalency to RFI and CMS documents. 
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The LANL Installation RI/FS Work Plan shall be updated annually, as appro
priate. The work schedule shall be depicted on a time scale format, and 
will be five (5) years in length. The current fiscal year shall be shown 
on a monthly time scale, in sufficient detail to identify all CERCLA primary 
document submittals (task/site sampling and analysis plans, task/site Remedial 
Investigation reports, and task/site Feasibility Study reports), major 
milestones (start and finish of Task/Site RI/FS's), and Interim milestones 
(Draft Primary documents and Final Primary Documents; Start and Completion 
or Field Activities). The second year shall be shown on a quarterly scale, 
with the remaining three years on an annual scale in sufficient detail to 
identify major milestones for all primary document submittals. In addition, 
a listing describing each of the milestones depicted on the work schedule 
(each task) shall be provided. 

The work schedule shall be updated, at a minimum, annually with the 
primary purpose to expand the new current fiscal year and follow-on 
year, and add an additional year at the end. In addition, any approved 
schedule changes shall be incorporated at this time, if nat previously 
incorporated. This annual update shall be performed in the fourth 
quarter ~f the previous fiscal year. The draft LANL installation RI/FS 
workplan shall be submitted to the Administrative Authority by September 1 
of each year. The work schedule may be revised at any time during the 
year for significant changes (e.g., major change in funding). The 
annual updates, or revisions due to significant changes, to the work 
schedule shall require new approval by the Administrative Authority. 

E. REPORTING REQUIREMENTS 

1. Copies of other reports (e.g., inspection reports), drilling logs 
and laboratory data shall be made available to the Administrative 
Authority upon request. 

2. As specified under Permit Conditions F and G, the Administrative 
Authority may require the Permittee to conduct new or more extensive 
assessments, investigations, or studies, as needed, based on infor
mation provided in these progress reports or other supporting 
information. 

F. NOTIFICATION REQUIREMENTS FOR AND ASSESSMENT OF NEWLY-IDENTIFIED SOLID 
WASTE MANAGEMENT UNIT(S) 

1. The Permittee shall notify the Administrative Authority in writing 
of any newly-identified SWMU(s) (i.e., a unit not specifically 
identified during the RFA) discovered during the course of ground 
water monitoring, field investigations, environmental audits, or 
other means, no later that fifteen (15) calendar days after discovery. 
The Permittee shall propose the schedule for corrective actions. 

2. After such notification, the Administrative Authority may request, 
in writing, that the Permittee prepare a Solid Waste Management 
Unit (SWMU) Assessment plan and a proposed schedule of implementa
tion and completion of the Plan for any additional SWMU(s) discovered 
subsequent to the issuance of this Permit. 
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3. Within ninety (90) calendar days after receipt of the Administrative 
Authority's request for a SrJMU Assessment Plan, the Permittee shall 
prepare a SWMU Assessment Plan for determining pa$t and present 
operations at the unit, as well as any sampling and analysis of 
ground water, land surface and subsurface strata, surface water or 
air, as necessary to determine whether a release of hazardous waste 
including hazardous constituents from such unit{s) has occurred, is 
likely to have occurred, or is likely to occur. The SWMU Assessment 
Plan shall demonstrate that the sampling and analysis program, if 
applicable, is capable of yielding representative samples and shall 
include parameters sufficient to identify migration of hazardous 
waste including hazardous constituents from the newly-discovered 
SWMU(s) to the environment. 

4. After the Permittee submits the SWMU Assessment Plan, the Admini
strative Authority will either approve or disapprove the Plan in 
writing. 

)f the Administrative Authority approves the Plan, the Permittee 
shall begin to implement the Plan within fifteen (15) calendar days 
of receiving such written notification. 

If the Administrative Authority disapproves the Plan, the Admini
strative Authority will either (1) notify the Permittee in writing 
of the Plan's deficiencies and specify a due date for submittal of 
a revised Plan, or (2) revise the Plan and notify the Permittee of 
the revision. This Administrative Authority-revised Plan becomes 
the approved SWMU Assessment Plan. The Permittee shall implement 
the Plan within fifteen (15) calendar days of receiving written 
approval. 

5. The Permittee shall submit a SWMU Assessment Report to the Admini
strative Authority no later than sixty (60) calendar days from 
completion of the work specified in the approved- SWMU Assessment 
Plan. The SWMU Assessment Report shall describe all results obtained 
from the implementation of the approved SWMU Assessment Plan. At a 
minimum, the Report shall provide the following information for 
each newly-identified SWMU: 

a. The location of the newly-identified SWHU in relation to other 
SWMUs; 

b. The type and function of the unit; 

c. The general dimensions, capacities, and structural description 
of the unit (supply any available drawings); 

d. The period during which the unit was operated; 

e. The specifics on all wastes that have been or are being managed 
at the SWMU, to the extent available; and 
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f. The results of any sampling and analysis required for the 
purpose of determining whether releases of hazardous wastes 
including hazardous constituents have occurred, are occurring, 
or are likely to occur from the unit. 

6. Based on the results of this Report, the Administrative Authority 
shall determine the need for further investigations or corrective 
measures at specific unit(s) covered in the SWMU Assessment. If 
the Administrative Authority determines that such investigations are 
needed, the Administrative Authority may require the Permittee to 
prepare a plan for such investigations. This plan will be reviewed 
for approval as part of the RFI Workplan under Permit Condition 
VIII.H. 

G. NOTIFICATION REQUIREMENTS FOR NEWLY-DISCOVERED RELEASES AT SWMU(s) 

The Permittee shall notify the Administrative Authority, verbally, of 
any release(s) of hazardous waste including hazardous constituents 
in which there is a statistically significant increase over the background 
data for the media of concern, during the course of ground water monitor
ing, field investigation, environmental auditing, or other activities 
undertaken after the commencement of the RFI, no later that twenty four 
(24) hours after discovery. This notification must also be made in 
writing within 15 days of discovery. Such newly-discovered releases 
may be from newly identified units, from units for which, based on the 
findings of the RFA, the Administrative Authority has previously determined 
that no further investigation was necessary, or from units investigated 
as part of the RFI. The Administrative Authority may require further 
investigation of the newly-identified release(s). A plan for such 
investigation will be reviewed for approval as part of the RFI Workplan. 

H. RCRA Facility Investigation (RFI) or the Equivalent Thereof 

(1) Preliminary Report (LANL Installation RI/FS Work Plan) 

Within one hundred eighty (180) days of the effective date of this 
permit, the Permittee shall submit to the Administrative Authority 
a Preliminary Report describing the current conditions at the 
facility as outlined in the RFI scope of work, Task I (OTET). The 
Preliminary Report is limited to SWMUs not identified in the Part 
B or to recent information not addressed in the RCRA Facility 
Assessment or in the LANL December 1988 SWMU report. The Preliminary 
Report shall address the background information pertinent to the 
facility and the nature and extent of contamination. 

The LANL Installation RI/FS Workplan (as part of the RFI Task I.A.) 
shall include an overview of the installation-wide Los Alamos 
hydrogeological environment. This overview shall be a summary 
description of the major features and conceptual interrelationships 
of the hydrogeological environment at Los Alamos. It shall address 
the regional and installation-wide geologic setting and hydrologic 
characteristics affecting the occurrence, movement, and interaction 
of surface and subsurface water with a view toward understanding 
potential pathways for transport of contaminants. 
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This overview shall provide a guide and referencing to appropriate 
maps submitted with the installation workplan and to appropriate 
detailed information in the significant geologic and hydrologic 
reports and studies listed and summarized in the task "Identification 
and Summary of Previous Studies" required under Section B., Special 
Permit Conditions. The overview shall be reviewed and updated as 
appropriate annually (as part of the Installation Workplan update) 
to incorporate the major findings with installation-wide significance 
from studies conducted under either the Special Permit Conditions 
or the Task/Site RI/FS investigations. 

(2) RFI Work Plan (LANL Installation RI/FS Work Plan) 

Within one hundred eighty (180) days of the effective date of this 
permit, the Permittee shaH submit to the Administrative Authority 
for approval a RFI Work Plan, as outlined in the RFI scope of 
work, Condition P., Task II (OTET). The scope of the RFI (OTET) 
shall include units and releases to the affected media specified 
in the LANL Installation RI/FS Work Plan, which shall be updated 
and approved annually. 

After the Permittee submits the RFI Work Plan (OTET), the Admini
strative Authority will approve, disapprove or modify the plan. 
If the Administrative Authority approves the plan, the Permittee 
shall immediately initiate implementation of the plan according to 
the schedule contained therein. 

In the event of disapproval (in whole or in part) of the plan, the 
Administrative Authority will specify any deficiencies in writing. 
The Permittee shall modify the plan to correct these within 30 
days of receipt of the disapproval by the Administrative Authority. 
If more than 30 days is required, the Permittee must provide a 
written request for time extension with justification for the 
extension. No extension is granted unless the Administrative 
Authority provides written notice of such extension within ten 
(10) days of the Administrative Authority's receipt of the Permit
tee's written request. The modified plan shall be submitted in 
writing to the Administrative Authority for review. Should the 
Permittee take exception to all or part of the disapproval, the 
Permittee shall submit to the Administrative Authority a written 
statement of the grounds for the exception within 15 days of receipt 
of the disapproval by the Administrative Authority. 

If disagreements cannot be resolved, the Administrative Authority 
may make further modifications as required. If the Administrative 
Authority modifies the plan, this modified plan becomes the approved 
RFI Work Plan (OTET). The Permittee shall immediately initiate 
implementation of the approved RFI Work Plan (OTET) according to 
the schedule contained therein. 
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(3) RFI Work Plan (LANL Task/Site RI/FS Documents) 

The Permittee shall submit to the Administrative Authority for 
approval an RFI Work Plan as outlined in the RFI scope of work, 
Task II (OTET). The scope of the RFI Work Plan shall address all 
necessary action to verify and determine the nature and extent of 
releases of hazardous waste or hazardous constituents from solid 
waste management units. As appropriate and with the approval of 
the Administrative Authority, the RFI Work Plan shall be developed 
and implemented using the phased approach as described in EPA 
Corrective Action Plan guidance documents. Information obtained 
during the preceding phase shall be incorporated in the modified RFI 
Work Plan for the subsequent phase. The draft RFI Report shall be 
prepared when all phases of the RFI have been completed to the 
satisfaction of the Administrative Authority. The RFI shall gather 
all necessary data to support the Corrective Measures Study (CMS) 
described below. The CMS will be required if the data gathered 
during the RFI is, in the judgement of the Administrative Authority, 

·sufficient to require one. The scope of the RFI shall include, but 
not be limited to, the following units and include releases to all 
media (see Tables A & B). Table A identifies all SWMU's required 
for an RFI under this permit. Table B is a subset of table A and 
contains the priority SWMU's. The SWMU's in those tables are 
numbered using the LANL SWMU Report, December, 1988. 

(a) The Permittee shall include in the Task/Site RFI Workplans 
within 1 year of the effective date of the permit, 10% of 
those SWMUs listed in Table A. This Workplan shall include 
20% of those SWMUs listed in Table B (Table B is a subset 
of Table A). 

(b) The Permittee shall include in the RFI Task/Site Workplans 
within 2 years of the effective date of the·permit, an 
additional 25% (cumulative total of 35~) of those SWMUs 
listed in Table A. This Workplan shall include an addi
tional 35% (cumulative total of 55S} of those SWMUs listed 
in Table B. 

(c) The Permittee shall include in the Task/Site RFI Workplans 
within 3 years of the effective date of the permit, an 
additional 20% (cumulative total of 55S) of those SWMUs 
listed in Table A. This Workplan shall include the 
remaining 45S (cumulative total lOGS) of those SWMUs 
listed in Table B. 

(d) The Permittee shall include in the Task/Site RFI Workplans 
within 4 years of the effective date of the permit, all 
SWMUs (cumulative total 100%) listed in Table A. SWMUs 
identified after the LANL SWMU Report, December, 1988 may 
be required to do an RFI, if deemed necessary by the 
Administrative Authority. 

(e) The CMS Plan for all SWMU's shall be submitted within 10 
years of the effective date of this permit. 
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Technical Area 0 

SWMU Number 

0-001 
0-002 
0-003 
0-005 
0-006 
0-007 
0-009 ( 11) 
0-012 
0-014 
0-017 

-17-

Table A 

0-023 (Contractor's Row PCB Contamination) 

Technical Area 1 

1-001 (a-n) 
1-002 (16) 
1-003 

Technical Area 2 

2-005 
2-007 (6} 
2-008 
2-009 (a-c) 

Technical Area 3 

3-001 (a-c) 
3-001 (m) 
3-001 ( p) 
3-001 ( r) 
3-002 (b-e) 
3-003 ( a-c l 
3-009 (a-h) 
3-010 (56) 
3-012 (a-b) 
3-013 
3-014 (a-u) 
3-015 
3-018 
3-020 
3-028 
3-029 (a-b) 
3-033 
3-035 (a-b) 
3-036 (a) 
3-036 (d-e) 

(154) 

Technical Area 3 Cont. 

3-037 
3-038 (a-b) (5) 
3-039 
3-044 

Technical Area 4 

4-001 
4-002 (2) 

Technical Area 5 

5-001 (a-b) 
5-002 
5-003 ( 6} 
5-004 
5-005 

Technical Area 6 

6-001 (a-b) 
6-002 
6-003 (c) ( 6) 
6-006 
6-007 

Techni ca 1 Area 7 

7-001 (a-b) (2} 

Technical Area 8 

8-002 
8-003 (a-c) 
8-004 (a-d) ( 11} 
8-006 (a-b) 
8-007 

Technical Area 9 

9-003 (a-f) 
9-004 (a-o) 
9-005 (a-h) (33) 
9-006 
9-007 
9-008 
9-009 
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Technical Area 22 Technical Area 36 
22-005 36-001 
22-006 36-002 
22-007 ( 6) 
22-008 36-003 (a-c) 
22-009 (9) 36-005 
22-010 (a-c) 
22-011 Technical Area 39 

Technical Area 27 39-001 (a-e) 
39-002 (a) 

27-001 (7) 39-002 (c) 
27-002 (a-e) 39-003 (13) 
27-003 39-004 (c-e) 

39-006 (a-b) 
Technical Area 31 

Technical Area 40 
31-001 (1) 

40-001 (a-c) 
Technical Area 32 40-003 (a) 

40-004 (10) 
32-002 (a-b) (2) 40-005 

40-006 (a-c) 
Technical Area 33 40-009 

33-001 (a-e) Technical Area 41 
33-002 (a-c) 
33-003 (a-b) 
33-004 (a-f) 41-001 
33-007 41-002 (a-c) (4) 
33-008 (a-b) 
33-009 (28) Technical Area 43 
33-010 (a-c) 
33-011 43-001 (1) 
33-012 (a) 
33-013 Technical Area 45 
33-014 
33-017 45-001 

45-002 (3) 
45-003 

Technical Area 35 
Technical Area 46 

35-002 
35-003 (a-q) 46-002 
35·004 (e) 46-003 (a-g) 

46-004 (a-h) 
35-006 46-005 (28) 
35-008 (35) 46-006 (a-d) 
35-009 (a-h) 46-007 
35-010 (a-d) 46-008 (a-f) 
35-014 
35-015 (b) 

(147) 
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Technical Area 48 

48-002 (a-b) 
48-003 (a-b) (5) 
48-005 

Technical Area 49 

49-001 
49-003 (2) 

Technical Area 50 

50-001 
50-002 (a-d) 
50-004 
50-006 ( 11) 
50-009 
50-011 (a-c) 

Technical Area 52 

52-001 (a-d) 
52-002 (a-k) (15) 

Technical Area 53 

53-001 (a) 
53-001 (b) 
53-002 (a-b) 
53-005 (11) 
53-006 (b-e) 
53-007 (a-b) 

Technical Area 54 

54-001 (a) 
54-001 (c) 
54-003 (b) (9) 
54-004 )excluding Shaft No. 9) 
54-005 
54-006 
54-007 (A-C) 
54-013 

Technical Area 59 

59-001 (1) 

-20-

603 Total S*J• s 

(54) 
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* Table 8 -Priority SWMUs 

SWMU No. SWMU No. 

005 16-018 
007 16-019 
009 16-020 

1-001 (a-n) 16-021 
1-003 18-001 
1-002 18-003 (a-h) 
2-005 21-006 (a-e) 
2-008 21-010 (a-h) 
3-010 21-011 ( a-i ) 
3-012 (a-b) 21-012 
3-013 21-014 
3-015 21-015 
3-029 (a-b) 21-016 (a-g) 
5-005 21-017 (a-c) 
6-007 21-018 (a-b) 
8-003 (a-c) 22-008 
8-007 35-010 (a-d) 
9-008 39-001 (a-e) 
9-009 46-002 

10-003 (a-f) 46-006 (a-d) 
10-006 46-007 
11-004 (a-e) 49-001 
11.-005 (a-b) 50-006 
11-006 50-009 
13-004 54-003 (b) 
15-002 54-004 (except for Shaft No.9) 
15-006 (a-d) 54-005 
15-007 (a-d) 
15-008 33-002 (a-c) 
15-009 33-017 
15-012 (a-g) 
16-001 (b-e) 35-006 
16-006 (a-b, d-h) 36-003 (a-c) 
16-007 41-001 
16-008 (b) 35-003 (a-q) 
16-016 3-020 

182 SlMJ's 

* As RFI work progresses, EPA may identify more SWMUs to be added to the 
list to be addressed in the installation workplans. 
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After the Permittee submits the RFI Work Plan (OTET), the Administrative 
Authority will approve, disapprove, or modify the plan. If the Admini
strative Authority approves the plan, the Permittee shall immediately 
initiate implementation of the plan according to the schedule contained 
therein. Approved workplans are incorporated into this permit. 

In the event of disapproval (in whole or in part) of the plan, the 
Administrative Authority will specify any deficiencies in writing. 
The Permittee shall modify the plan to correct these within 30 days of 
receipt of the disapproval by the Administrative Authority. If more 
than 30 days is required, the Permittee shall provide a written request 
for time extension, with justification for the extension. The modified 
plan shall be submitted in writing to the Administrative Authority for 
review. Should the Permittee take exception to all or part of the 
disapproval. the Permittee shall submit to the Administrative Authority 
a written statement of the grounds for the exception within 15 days of 
receipt of the disapproval by the Administrative Authority. 

If disagreements cannot be resolved, the Administrative Authority shall 
make further modifications as required. If the Administrative Authority 
modifies the plan, this modified plan becomes the approved RFI Work 
Plan (OTET). The Permittee shall immediately initiate implementation 
of the approved RFI Work Plan (OTET) according to the schedule contained 
therein. 

The Permittee shall prepare the RFI Work Plan (OTET) and undertake the 
facility investigation in accordance with the following: 

(i) Development of the RFI Work Plan (OTET) and reporting of 
data shall be consistent with the RCRA Facility Investigation 
Guidance Document (EPA OSWER Directive 9502.00-6c) or the 
equivalent thereof; 

(ii) EPA and the NMEID reserve the right to split samples with 
the Permittee. The Permittee shall notify EPA and the NMEID 
at least 10 days prior to any sampling activity which has 
been identified from the field sampling plan by EPA or NMEID 
for split sampling; 

(iii) When developing groundwater related investigations, the 
permittee shall be consistent with the RCRA Groundwater 
Monitoring Technical Enforcement Guidance Document (EPA 
OSWER Directive 9950-1, September 1986) or the equivalent 
thereof to determine methods and materials that are accept
able to EPA; and 

(iv) Any schedule deviations from the approved RFI Work Plan 
(OTET) which are necessary during implementation of the 
facility investigation shall be fully documented and described 
in the monthly reports and in the draft RFI report. Technical 
deviations from the approved RFI Workplan (OTET) shall be 
fully documented and described in the draft RFI report (OTET). 
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• The Permittee shall submit a draft RFI report and Summary Report (OTET) 
to the Administrative Authority in accordance with the schedule in the 
RFI Work Plan (OTET). The draft report shall include all the results 
from the facility investigation described in Condition P., Task III 
(OTET}. The Summary Report shall describe more briefly the procedures, 
methods, and results from the facility investigation described in Scope 
of Work, Task III. An extension of the time required to submit the 
draft RFI report (OTET) may be obtained only through the Permittee's 
written request and the written approval of the Administrative Authority. 

After the Permittee submits the RFI report (OTET), the Administrative 
Authority will either approve or disapprove the adequacy of the report. 
If the Administrative Authority disapproves the report, the Administra
tive Authority shall specify the deficiencies and the Permittee shall 
have thirty (30} days to submit a modified report. If this report is 
not approved, the Administrative Authority may make further modifications 
as required. If the Administrative Authority modifies the report, this 
modified report becomes the approved RFI report (OTET). 

The Permittee shall submit one or more Task/Site Workplans for studies 
to evaluate the 15 major drainage areas or Canyon systems at the facility. 
These studies must address each system as an integrated unit and evaluate 
them for potential impacts of contaminants from SWMUs. The plans must 
address the existence of contamination and the potential for movement 
or transport to or within Canyon watersheds, and interactions with the 
alluvial aquifers and the main aquifer. The studies shall evaluate the 
potential for offsite exposure through these pathways including the 
ground water and possible impacts on the Rio Grande. 
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I. INTERIM MEASURES 

1. If during the course of any activity initiated under this Corrective 
Action Schedule of Compliance, the Administrative Authority deter
mines that a release or potential release of hazardous constituents 
from a SWMU poses a threat to human health and the environment, the 
Administrative Authority may specify interim measures. The Admini
strative Authority may determine the specific measure, including 
potential oermit modifications and the schedule for implementing 
the required measures. The Administrative Authority may require 
submission of an interim measures workolan for approval. The 
Administrative Authority shall notify the Permittee in writing of 
the requirement to perform such interim measures. The Administrativme 
Authority shall modify the Corrective Action Schedule of Comoliance 
either according to procedures in this Module, or according to the 
oermit modification procedures under 40 CFR 270.41, to incorporate 
such interim measures into the Permit. If, for institutional 
reasons not related to permit work, i.e. routine construction, an 
interim measure is required, the permittee will submit appropriate 
documentation to the Administrative Authority for approval. 

2. The following factors may be considered by the Administrative 
Authority in determining the need for interim measures: 

a. Time required to develop and implement a final remedy; 

o. Actual and potential exposure to human and environmental 
receptors; 

c. Actual and potential contamination of drinking water supplies 
and sensitive ecosystems; 

d. The potential for further degradation of the medium absent 
interim measures; 

e. Presence of hazardous waste in containers that may pose a 
threat of release; 

f. Presence and concentration of hazardous waste including 
hazardous constituents in soil that have the potential to 
migrate to ground water or surface water; 

g. Weather conditions that may affect the current levels of 
contamination; 

h. Risks of fire, explosion, or accident; and 

i. Other situations that may oose threats to human health and the 
environment. 
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J. DETERMINATION OF NO FURTHER ACTION 

1. Based on the results of the RFI and other relevant information, the 
Permittee may submit an application to the Administrative Authority 
for a Class III permit modification under 40 CFR 270.42(c} to 
terminate the RFI/CMS process for a specific unit. This permit 
modification application must contain information demonstrating 
that there are no releases of hazardous wastes including hazardous 
constituents from SWMUs at the facility that pose a threat to human 
health and the environment, as well as information required in 40 
CFR 270.42.(c), which incorporates by reference 40 CFR 270.13 through 
270.21, 270.62, and 260.63. 

If, based upon review of the Permittee's request for a permit mod
ification, the results of ·the RFI, and other information, including 
comments received during the sixty (60) day public comment period 
required for Class III permit modifications, the Administrative 
Authority determines that releases or suspected releases which were 
investigated either are non-existent or do not pose a threat to 
human health and the environment, the Administrative Authority will 
grant the requested modification. 

2. A determination of no further action shall not preclude the 
Administrative Authority from requiring continued or periodic 
monitoring of air, soil, ground water, or surface water, when 
site-specific circumstances indicate that release of hazardous 
wastes including hazardous constituents are likely to occur, if 
necessary to protect human health and the environment. 

3. A determination of no further action shall not preclude the Admini
strative Authority from requiring further investigations, studies, 
or remediation at a later date, if new information or subsequent 
analysis indicates a release or likelihood of a release from a SWMU 
at the facility that is likely to pose a threat to human health or 
the environment. In such a case, the Administrative Authority shall 
initiate either a modification to the Corrective Action Schedule of 
compliance according to procedures in this Module, or a major permit 
modification according to 40 CFR 270.41, to rescind the determination 
of no further action. 

K. CORRECTIVE ACTION MEASURES STUDY PLAN 

1. If the Administrative Authority has reason to believe that a SWMU 
has released concentrations of hazardous constituents, or if the 
Administrative Authority determines that contaminants present a 
threat to human health and the environment given site-specific 
exposure conditions, or may present a threat over the lifetime 
of wastes, the Administrative Authority may require a Corrective 
Measures Study (CMS) and shall notify the Permittee in writing. 
The notification may also specify remedial alternatives and pilot 
or bench scale studies to be evaluated by the Permittee during the 
CMS. 
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2. The Per.nittee shall submit a draft CMS Plan to the Administrative 
Authority within ninety (90) calendar days from notification of 
the requirement to conduct a CMS. The Scope of Work for a 
Corrective Measure Study (CMS) is in Section Q. 

The CMS Plan shall provide the following information: 

a. A description of the general approach to investigation and 
potential remedies; 

b. A definition of the overall objectives of the study; 

c. The specific plans for evaluating remedies to ensure compliance 
with remedy standards; 

d. The schedules for conducting the study; 

e. The proposed format for the presentation of information; and 

f. Any oilot or bench scale studies necessary. 

3. After the Permittee submits the draft CMS plan, the Administrative 
Authority will either approve or disapprove the plan. If the 
plan is not approved, the Administrative Authority will notify 
tne Permittee in writing of the plan's deficiencies and soecify a 
due date for submittal of the revised plan. If this plan is not 
approved, the Administrative Authority will revise the Plan and 
notify the Permittee of the revisions. This Administrative 
Authority-revised Plan becomes the approved Plan. 

L. CORRECTIVE MEASURES STUDY IMPLEMENTATION 

No later than fifteen (15) calendar days after the Permittee has 
received written approval from the Regional Administrator for the 
CMS Plan, the Permittee shall begin to implement the Corrective 
Measures Study according to the schedules specified in the CMS Plan. 
The CMS shall be conducted in accordance with the approved Plan. 

M. CORRECTIVE MEASURES STUDY FINAL REPORT 

1. Within sixty (60) calendar days after the completion of the CMS, the 
Permittee shall submit a CMS Final Report. The CMS Final Report shall 
summarize the results of the investigations for each remedy studied 
and of any bench-scale or pilot tests conducted. The CMS Report 
must include an evaluation of each remedial alternative. The CMS 
Report shall present all information gathered under the approved 
CMS Plan. The final report must contain adequate information to 
support the Regional Administrator in the remedy selection decision 
making process. 

2. If the Regional Administrator determines that the CMS Final Report 
does not fully satisfy the information reQuirements specified under 
Permit condition M.1,., the Regional Administrator may disapprove 
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the CMS Final Report. If the Regional Administrator disapproves 
the Final Report, the Regional Administrator will notify the 
Permittee in writing of deficiencies in the Report and specify a 
due date for submittal of a revised Final Report [e.g., thirty (30) 
days after notification]. 

3. Based on preliminary results and the final CMS report, the 
Administrative Authority may require the Permittee to evaluate 
additional remedies or particular elements of one or more proposed 
remedies. 

N. MODIFICATION OF THIS MODULE 

1. If at any time the Administrative Authority determines that modification 
of the Corrective Action Schedule of Compliance is necessary, he or 
she may initiate a modification to the Schedule of Compliance 
according to the procedures of this Section. If the Administrative 
Authority initiates a modification, he or she will;. 

a. Notify the Permittee in writing of the proposed modification and 
the date by which comments on the proposed modification must be 
received; 

b. Publish a notice of the proposed modification in a locally distri
buted newspaper, mail a notice to all persons on the facility 
mailing list maintained according to 40 CFR 124.10 (c)(1)(ix), 
and place a notice in the facility's information repository (i.e., 
a central source of all pertinent documents concerning the remedial 
action, usually maintained at the facility or some other public 
place, such as a public library, that is accessible to the public) 
if one is required; and 

1. If the Administrative Authority receives no written comment 
on the proposed modification, the modification will become 
effective five (5) calendar days after the close of the 
comment period. 

2. If the Administrative Authority receives written comment on 
the proposed modification, the Administrative Authority 
will make a final determination concerning the modification 
after the end of the comment period. 

c. Notify the Permittee in writing of the final decision. 

1. If no written comment was received, the Administrative 
Authority will notify individuals on the facility mailing 
list in writing that the modification has become effective 
and will place a copy of the modified Corrective Action 
Schedule of Compliance in the information repository, if a 
repository is required for the facility. 
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2. If written comment was received, the Administrative Autho~ity 
will provide notice of the final modification decision in a 
locally distributed newspaper and place a copy of the modified 
Corrective Action Schedule of Compliance in the information 
repository, if a repository is required for the facility. 

2. Modifications that are initiated and finalized by the Administra
tive Aut~ority according to this process shall not be subject to 
administrative appeal. 

3. Modifications to the Corrective Action Schedule of Compliance do 
not constitute a reissuance of the Permit. 
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0. FACILITY SUBMISSION SUMMARY 

Below is a summary of the planned reporting requirements pursuant to this 
Schedule to Compliance: 

Facility Submission Requirements 

Written notification of newly-identified 
SWMUs 

Written notification of newly-discovered 
releases 

Verbal notification of newly-discovered 
releases 

Monthly Management Reports 

Ta s I< I 
Preliminary Report 
Description of Current Conditions 
Installation Worl<plan 

SWMU Assessment Plan for newly-identified 
SWMUs 

Revised SWMU Assessment Plan 

SWMU Assessment Report 

Task II 
Installation RFI Worl<plan for SWMU(s) 

Task/Site Workplans 

RFI Preliminary Report 

Revised RFI Workplan 

RFI Report and Summary Report 

Due Date 

fifteen (15) calendar days 
after discovery 

fifteen (15) calendar days 
after discovery 

24 hours after release discovery 

monthly 
no later than sixty (60) 
calendar days after effective 
date of permit 

one hundred eighty (180) 
calendar days from effective 
date of permit 

ninety (90) calendar days 
after receipt of request 

as determined 

sixty (60) calendar days 
after completion of 
implementation of SWMU 
Assessment Plan 

one hundred eighty (180) 
calendar days after the 
effective date of the permit 

as specified in Installation 
RFI Workplan 

according to schedule in 
RFI Workplan 

as determined by Admini
strative Authority usually 
within 30 days of receipt 
of NOD 

sixty (60) calendar days 
after completion of RFI 
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Facility Submission Requirements Cont. 

Technological Progress Reports 

Revised RFI Report and Summary Report 

Interim Measures Plan for interim 
measures required after permit issuance 

Revised Interim Measure Plan 

CMS Plan 

Revised CMS Plan 

CMS Report 

Revised CMS Report 

Due Date 

quarterly no later than one 
hundred eighty (180) days 
from effective date of permit 

thirty (30) calendar days 
after notification of 
deficiency 

thirty (30) calendar days 
after notification 

as determined 

ninety (90) calendar days 
after notification of 
requirement to perform CMS 

as determined 

sixty (60) calendar days 
after completion of CMS 

thirty (30) calendar days 
after notification of 
deficiency 

6 9 0 A q ~ 



-31-

P. SCOPE OF WORK FOR A RCRA FACILITY INVESTIGATION (RFI) 
AT 

LOS ALAMOS NATIONAL LABORATORY 

PURPOSE 

The purpose of this RCRA Facility Investigation is to determine the nature 
and extent of releases of hazardous waste or hazardous constituents from 
solid waste management units. The Permittee shall furnish all personnel, 
materials, and services necessary for, or incidental to, performing the 
RCRA Facility Investigation at Los Alamos National Laboratory. 

If the Permittee believes that certain requirements of the scope of work 
are not applicable, the specific requirements shall oe identified and the 
rationale for inapplicability shall be provided. The scope of work should 
be modified as necessary to require only that information necessary to 
complete the RCRA RFI (OTET) for each individual task. The EPA will review 
the scope of work to determine if specific requirements are applicable. 

SCOPE 

The RCRA Facility Investigation (RFI) consists of five (5) tasks. Those 
tasks, and the ER program documents that must be equivalent to the RFI 
documents/activities are listed on the following page. The Permittee shall 
prepare a single installation-wide work plan, which shall be updated 
annually, and task-specific RI/FS for each task. The installation-wide 
work plan together with the RI/FS documents for a task must complete the 
RFI equivalent document set for a task. The installation-wide work plan 
shall contain programmatic operating procedures, tabular summaries of the 
potential release sites, prioritization of the sites/tasks, and a work 
schedule by task (including a current year work plan). The task-specific 
RI/FS documents/activities shall oe prepared as tasks are implemented. 
The detailed outlines for the task-specific RI/FS documents shall be 
provided in the installation-wide work plan. 
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Scope of the RFI 

The RCRA Facility Investigation 
consists of five tasks: 

Task 1: Description of 
Current Conditions 

A. Facility Background 
B. Nature and Extent 

of Contamination 

Task II: RFI Workplan 
A. Data Collection Quality 

Assurance Plan 
B. Data Management Plan 
c. Health and Safety Plan 
D. Community 

Re 1 at ions Plan 

Task. I I I: facility 
Investigation 

A. Environmental Setting 
B. Source Characterization 
C. Contamination 

Characterization 
D. Potential Receptor 

Identification 

Task IV: Investigative Analysis 
A. Data Analysis 
B. Protection Standards 

Task V: 
A • 
B. 
c. 

Reports 
Preliminary and Workplan 
Progress 
Draft and final 

I 
I 
I 
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ER Program EQuivalent 

LANL Installation RI/FS Work Plan l LANL Task/Site RI/FS 

I. LANL Installation RI/FS Work 
Plan 

I I • 

A. Installation Background 
B. Tabular Summary of 

Contamination by Site 

LANL Installation RI/FS Work 
Plan 

A. General Standard Operating 
Procedures for Sampling, 

I 

B. 
Analysis and Quality Assurance! 
Technical Data Management 

II I. 

IV. 

v. 

Program 
c. Health and Safety Program 
o. Community Relations Pr~ram 

Reports 
A. LANL Installation RI/FS Work 

Plan 
B. Annual Update of LANL 

Installation RI/FS Work Plan 
C. Draft and Final 

1. Quality Assurance Project Plan 
A. Task/Site Background 
B. Nature and Extent of Contamination 

II. LANL Task/Site RI/FS Documents 
A. Quality Assurance Project Plan and 

Field Sampling Plan 
B. Technical Data Management Plan 
c. Health and Safety Plan 
D. Community Relations Plan 

III. Task/Site Investigation 

tv. 

v. 

A. Environmental Setting 
B. Source Characterization 
C. Contamination Characterization 
D. Potential Receptor Identification 

LANL Task/Site Investigative Analysis 
A. Data Analysis 
B. Protection Standards 

LANL Task/Site Reports 
A. Quality Assurance Project Plan, Field 

Sampling Plan, Technical Data 
Management Plan, Health and Safety 
Plan, Community Relations Plan 

B. LANL Task/Site RI/FS Documents and 
LANL Monthly Management Status Report 

C. Draft and Final 
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TASK 1: PRELIMINARY REPORT: DESCRIPTION OF CURRENT CONDITIONS 

The Permittee shall submit to the Administrative Authority a Preliminary 
Report providing the background information pertinent to the facility, 
contamination and any tyoe of on-going corrective action as set forth 
below. This report is limited to SWMUs not identified in the Part 8 
permit application or to recent information not addressed in the RCRA 
Facility Assessment, or in the LANL December 1988 SWMU report. 

A. Facility Background 

The Permittee report shall summarize the regional location, pertinent 
boundary features, general facility physiography, hydrogeology, and 
historical usP. of the facility for the treatment, storage or disposal 
of solid and hazardous waste. The Permittee•s report shall include: 

1. Map(s) depicting the following: 

a. General geographic location; 

b. Property lines, with the owners of all adjacent prooerty 
clearly indicated; 

c. Topography using available scales, waterways, all wetlands 
greater that 1 acre, floodplains, water features, and drainage 
patterns; 

d. All solid waste management units; 

e. All known past solid or hazardous waste treatment, storage 
or disposal areas regardless of whether they were active on 
November 19, 1980; 

f. Surrounding land uses (residential, commercial, agricultural, 
recreational); and 

g. The location of all production and groundwater monitoring wells. 
These wells shall be clearly laoeled and ground and top of 
casing elevations included (these elevations may be included 
as an attachment). 

All maps shall be consistent with the requirements set forth in 
40 CFR §270.14 and be of sufficient detail and accuracy to 
locate and report all current and future work performed at the site; 

2. A history and description of ownership and operation, solid and 
hazardous waste generation, treatment, storage and disposal 
activities at the facility; 
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3. Approximate dates or periods of past waste spills, identification 
of the materials spilled, the amount spilled, the location where 
spilled, and a description of the response actions conducted (local, 
state, or federal response units or private parties), including any 
inspection reports or technical reoorts generated as a result of 
the response. 

B. Nature and Extent of Contamination 

The Permittee shall include in the Preliminary Report the existing 
information on the nature and extent of contamination. 

1. The Permittee's report shall summarize all possible source areas 
of contamination. This, at a minimum, should include all 
solid waste management units. For each area, the Permittee shall 
identify the following: 

a. Location of unit/area (which shall be depicted on a facility 
mao); 

b. Quantities of solid and hazardous wastes; 

c. Hazardous waste, radiochemical and hazardous constituents, 
to the extent known; and 

d. Identification of areas where additional information is 
necessary. 

2. The Permittee shall prepare an assessment and description of the 
existing degree and extent of contamination. This should include: 

a. Available monitoring data and qualitative information on 
locations and levels of contamination at the facility; 

b. All potential migration pathways including information on 
geology, pedology, hydrogeology, physiography, hydrology, 
water quality, meteorology. and air quality; and 

c. The potential impact(s) on human health and the environment, 
including demography, groundwater and surface-water use, and 
land use. 

C. Summary Identification of Other Permits 

A summary of past and present permits requested, received, and/or denied 
for all environmental media and enforcement actions associated with 
them. This must include State and Federal permits. 
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o. Implementation of Interim Measures 

The Permittee shall document and report on all interim measures which 
were or are being undertaken at the facility other than those specified 
in the permit. This shall include: 

1. Objectives of the interim measures: how the measure is mitigating a 
potential threat to human health and the environment and/or is 
consistent with and integrated into any long term solution at the 
facility; 

2. Design, construction, operation, and maintenance requirements; 

3. Schedules for design, construction and monitoring; and 

4. Schedule for progress reports. 
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TASK II: RFI WORKPLAN REQUIREMENTS 

The Permittee shall prepare a RCRA Facility Investigation (RFI) Workplan. 
This RFI Workplan shall include the development of several plans, which 
shall be oreoared concurrently. During the RCRA Facility Investigation, 
it may be necessary to revise the RFI Workplan to increase or decrease 
the detail of information collected to accommodate the facility soecific 
situation. The RFI Workplan shall include the following: 

A. Data Collection Quality Assurance Plan 

The Permittee shall prepare a olan to document all monitoring procedures: 
sampling, field measurements and sample analysis performed at the 
facility during the investigation to characterize the environmental 
setting, source, and contamination, so as to ensure that all information, 
data, and resulting decisions are technically sound, statistically valid, 
and properly documented. 

1. Data Collection Strategy 

The strategy section of the Data Collection Quality Assurance Plan 
shall include but not be limited to the following: 

a. Description of the intended uses for the data, and the necessary 
level of precision and accuracy for these intended uses; and 

b. Description of methods and orocedures to be used to assess the 
precision, accuracy and completeness of the measurement data. 

2. Samoling and Field Measurements 

The Sampling Field Measurements Section of the Data Collection 
Quality Assurance Plan shall at least discuss: 

a. Selecting appropriate sampling and field measurements 
locations, depths, etc.; 

b. Providing a statistically sufficient number of sampling and 
field measurement sites; 

c. Determining conditions under which sampling or field measurements 
should be conducted; 

d. Determining which parameters are to be measured and where; 

e. Selecting the frequency of sampling and length of sampling period; 

f. Selecting the tyoes of sample (e.g., composites vs. grabs) and 
numoer of samples to be collected; 

g. Measures to be taken to prevent contamination of sampling or field 
measurements equipment and cross contamination between samoling ooin 
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n. Documenting field sampling ooerations and procedures; 

i. Selecting appropriate sample containers; 

j. Samole preservation; and 

k. Chain-of-custody. 

3. Samole Analysis 

a. Chain-of-custody procedures; 

n. Sample storage procedures and holding times; 

c. Sample preparation methods; 

d. Analytical procedures; 

e. Calinration procedures and frequency; 

f. Data reduction, validation and reporting; and 

g. Internal quality control cher.ks, laboratory perfonnance and 
systems audits and frequency. 

8. Data Management Plan 

The Permittee shall develop and initiate a Data Management Plan to 
document and track investigation data and results. This plan shall 
identify and set up data documentation materials and orocedures, 
projer.t file requirements, and oroject-related progress reporting 
procedures and documents. The plan shall also provide the format to 
be used to present the raw data and conclusions of the investigation, 
such as: 

1. Data Record; 

2. Tabular Displays; and 

3. Graphical Displays. 

C. Health and Safety Plan 

The Permittee shall prepare a facility Health and Safety Plan. 

1. Major elements of the Health and Safety Plan shall include: 

a. Facility description including availability of resources such 
as roads, water supply, electricity and telephone service; 

b. Describe the known hazards and evaluate the risks associated 
with the incident and with each activity conducted; 
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c. List key oersonnel and alternatives resoonsible for site safety, 
resoonses operations, and for orotection of public health; 

d. Delineate work area; 

e. Describe levels of protection to be worn by oersonnel in work 
area; 

f. Establish procedures to control site access; 

g. Describe decontamination procedures for personnel and equioment; 

h. Establish site emergency procedures; 

i. Address emergency medical care for injuries and toxicological 
problems; 

j. Describe requirements for an environmental field monitoring 
program; 

k. Specify any routine and special training required for 
responders; and 

1. Establish procedures for protecting workers from weather-related 
problems. 

2. The Facility Health and Safety Plan shall be consistent with: 

a. NIOSH Occupation Safety and Health Guidance Manual for Hazardous 
Waste Site Activities (1985); 

b. EPA Order 1440.1- Respiratory Protection; 

c. EPA Order 1440.3 - Health and Safety Requirements for Emoloyees 
engaged in Field Activities; 

d. Approved Facility Contingency Plan; 

e. EPA Operating Safety Guide (1984); 

f. OSHA regulations particularly in 29 CFR 1910 and 1926; 

g. State and local regulations; and 

h. Other EPA guidance as provided. 

0. Community Relations Plan 

••• The Permittee snall prepare a Community Relations Plan {CRP) as part 
of the RCRA Facility Investigation (RFI) Workplan which allows for 
public participation in the RFI process. The CRP will include: 
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1. Establishing an active ~ailing list of interested parties 
(to be updated annually), including those on the official 
facility mailing list who wish to be on LANL's list; 

2. Informal meetings, including briefings and workshops as 
appropriate, with the public and local officials before and 
during the RFI process, which includes activities associated 
with the RFI Workplan and RFI report; 

3. News releases, fact sheets, approved RFI Workplans, RFI final 
reports, Special Per~it Conditions Reports and publicly available 
quarterly progress reports that explain the progress and 
conclusions of the RFI; 

4. Creation of a public information repository and reading room; 

5. Updates of materials in the information repository and public 
reading room; 

6. Public tours and briefings to inform and to liste~ informally to 
public concerns and answer individual questions; 

7. Quarterly technical progress reports for the Administrative 
Authority; and 

8. Procedures for immediate notification of the San Idelfonso Pueblo 
or other affected parties in case of a newly discovered off-site 
release which could impact them. 

E. Project Management Plan 

The LANL Installation RI/FS Workplan shall contain a Project Manager.en: 
Plan which will include a discussion of the technical approach, scneauies 
budget, and key projects. The Project Management Plan shall incluae 
a description of qualifications of key project performing or direct1rg 
the RFI, including contractor personnel. This plan shall also document 
the overall management approach to the RCRA Facility Investigation. 
The Task specific Workplan must document any deviations from the 
Installation Workplan. 
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TASK III: FACILITY INVESTIGATION 

The Per.nittee shall conduct those investigations of SWMUs previously 
identified with known or suspected releases or potential releases for the 
lifetime of the wastes invloved, of contamination as necessary to protect 
human health and the environment to: characterize the facility {Environmental 
Setting); define the source (Source Characterization); define the degree and 
extent of contamination (Contamination Characterization); and identify actual 
or potentia 1 receptors. 

Investigations should result in data of adeQuate technical Quality to 
support the development and evaluation of the corrective measure alternative 
or alternatives during the Corrective Measures Study, when necessary. 

The facility investigation activities shall when conducted follow the 
plans set forth in Task II. All samPling and analyses shall be conducted 
in accordance with the Data Collection Quality Assurance Plan. All samoling 
locations shall be documented in a log and identified on a detailed site map. 

A. · En vi ronmenta 1 Setting 

The Permittee shall collect information to supplement and verify 
existing information on the environmental setting at the facility. 
The Permittee shall characterize the following: 

1. Hydrogeology 

The Permittee shall conduct a orogram to evaluate hydrogeologic 
condlt1ons at the facility. This program shall provide the 
following information: 

a. A description of the regional and facility specific geologic 
and hydrogeologic characteristics affecting ground-water 
flow beneath the facility; 

b. An analysis of any topographic features that might influence 
the groundwater flow system. (Note: Stereographic analysis 
of aerial photographs may aid in this analysis); 

c. An analysis of fractures within the tuff, addressing tectonic 
trend fractures versus cooling fractures; 

d. Based on field data, tests, (gamma and neutron logging of 
existing and new we11s, piezometers and borings) and cores, a 
representative and accurate classification and description of 
the hydrogeologic units which may be part of the migration 
pathways at the facility (i.e., the aquifers and any intervening 
saturated and unsaturated units); 

e. Based on field studies and cores, structural geology and 
hydrogeologic cross sections showing the extent (depth, 
thickness, lateral extent) of hydrogeologic units which may 
be part of the migration pathways identifying;: 

i) Unconsolidated sand and gravel deposits, 
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ii) Zones of fracturing or channeling in consolidated or 
unconsolidated deposits, and 

iii) Zones of high oermeability or low permeability that 
might direct and restrict the flow of contaminants. 

f. Based on data obtained from groundwater monitoring wells 
and piezometers installed upgradient and downgradient of the 
potential contaminant source, a representative description of 
water level or fluid pressure monitoring; 

g. A description of manmade influences that may affect the 
hydrogeology of the site; and 

h. Analysis of available geoonysical information and remote sensing 
information such as infrared photography and Landsat imagery. 

2. Soi 1 s 

The Permittee shall conduct a program to characterize the soil 
and rock units above the water table in the vicinity of the 
contaminant release(s). Trace element geochemistry should be 
investigated as a means of differenting units within the tuff. 
Such characterization snall include, but not be limited to, the 
following information. 

a. Surface soil distribution; 

b. Soil profile, including ASTM classification of soils; 

c. Transects of soil stratigraphy; 

d. Saturated hydraulic conductivity; 

e. Porosity; 

f. Cation exchange capacity (CEC); 

g. Soi 1 pH; 

i. Particle size distribution; 

j. Depth of water table; 

k. Moisture content; 

1. Effect of stratification on unsaturated flow; 

m. Infiltration; 

n. Evapotranspiration; 

a. Residual concentration of contaminants in soil; 
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p. Mineral and metal content; 

q. Trace element geochemistry as a means of differentiating units 
within the tuff; and 

r. Water balance scenarios. 

B. Source Characterization 

The Permittee shall collect analytical data to completely characterize 
the wastes and the areas where wastes have been placed, including: 
tyoe; quantity; physical form; disposition (containment or nature of 
deposits); and the facility characteristics affecting release (e.g., 
facility security, and engineered barriers). This shall include 
quantification of the following soecific characteristics, at each 
source area: 

1. Unit/Disposal Area Characteristics 

Tne RFI Work Plan shall prooose the Task Site specific maos with 
an appropriate scale and the following features; wetlands, floodplains 
water features, drainage patterns, springs, faults, gravel deposits 
and alluvium. 

a. Location of unit/disposal area; 

b. Type of unit/disposal area; 

c. Design features; 

d. Operating practices (past and present); 

e. Period of operation; 

f. Age of unit/disposal area; 

g. General physical conditions; and 

h. Method used to close the unit/disoosal area. 

2. Waste Characteristics 

a. Type of waste placed in unit; 

b. Physical and chemical characteristics; and 

c. Migration and dispersal characteristics of the waste. 

Tne Permittee shall document the procedures used in making the above 
determinations. 
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c. Contamination Characteristics 

The Permittee shall collect analytical data on groundwater, soils, 
surface water, sediment, and suosurface gas contamination when necessary 
to characterize contamination from a SWMU. This data shall oe sufficient 
to define tne extent, origin, direction, and rate of movement of 
contaminant plumes. Data shall include time and location of sampling, 
media sampled, concentrations found, conditions during sampling, and the 
identity of the individual(s) oerforming the sampling and analysis. 
The Permittee shall address the following types of contamination 
at the facility: 

1. Groundwater Contamination 

The Permit.tee shall conduct a Groundwater Investigation to 
characterize any plumes of contamination at the facility. 
This investigation shall at a minimum provide the following 
information: 
a. A description of the horizontal and vertical extent of any 

immisciole or dissolved plume(s) originating from the facility; 

o. The horizontal and vertical direction of contamination movement; 

c. The velocity of contaminant movement; 

d. The horizontal and vertical concentration profiles of any 
Appendix IX constituents and radiochemical constituents in the 
p 1 ume( s) ; 

e. An evaluation of factors influencing the plume movement; and 

f. An extrapolation of future contaminant movement. 

The Permittee shall document the orocedures used in making the 
aoove determinations (e.g., well design, well construction, 
geophysics, modeling, etc.). 

2. Soil Contamination 

The Permittee shall conduct an investigation to characterize the 
contamination of the soil and rock units above the water taole 
in the vicinity of the contaminant release. The investigation 
shall include the following information: 

a. A description of the vertical and horizontal extent of 
contamination; 

o. A description of contaminant and soil chemical properties 
within the contaminant source area and plume migration and 
transformation; 
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c. Soecific contaminant concentrations; 

d. Tne velocity and direction of contaminant movement; and 

e. An extrapolation of future contaminant movement that includes 
worst case scenarios over the life of the wastes invloved. 

The Permittee shall document the procedures used in making the 
above determinations. 

3. Surface Water Contamination 

The Permittee shall conduct a surface water investigation to 
characterize contamination in surface water bodies resulting 
from cont~minant releases at the facility. The investigation 
shall include the following: 

a. A descriotion of the horizontal and vertical extent of any 
immiscible or dissolved plumes originating from the facility, 
and the extent of contamination in the underlying sediments; 

b. The horizontal and vertical direction and velocity of 
contaminant movement; 

c. An evaluation of the physical, biological, chemical, and 
radiochemical factors influencing contaminant movement; 

d. An extrapolation of future contaminant movement; and 

e. A description of the chemistry and radiochemistry of the 
contaminated surface waters and sediments. This includes 
determining the pH, total dissolved solids, soecific contaminant 
contaminant concentrations, etc. 

The Permittee shall document the procedures used in making the 
above determinations. 

4. Air Contamination 

The Permittee shall conduct an investigation to characterize the 
particulate and gaseous contaminants released into the atmosphere. 

This investigation shall provide the following information: 

a. A description of the horizontal and vertical direction and 
velocity of contaminant movement; 

b. The rate and amount of the release. 

c. The chemical. radiochemical. and physical composition of the 
contaminants released, including horizontal and vertical 
concentration profiles; and 
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d. Possioility of future airoorne releases. 

5. Suosurface Gas 

The Permittee shall provide information characterizing the nature, 
rate and extent of releases of reactive gases from the units. Sur.h 
information shall include, out not oe limited to: provisions for 
monitoring subsurface gases released from the unit; and an 
assessment of the potential for these releases to have a threat to 
numan health and environment. The Permittee shall document the 
procedures used in making the aoove determination. 

0. Potential Receptors 

The Permittee shall collect data describing the human populations 
and environmental systems ·that are susceptible to contaminant exposure 
from tne facility. Chemical and radiochemical analysis of oiologir.al 
samples may be needed. Data on observable effects in ecosystems 
may also be obtained. 

TASK IV: INVESTIGATIVE ANALYSIS 

The Permittee shall prepare an analysis and summary of all facility 
investigations and their results. The objective of this task shall 
be to ensure that the investigation data are sufficient in quality 
(e.g., quality assurance procedures have been followed) and quantity 
to describe the nature and extent of contaminati9n, potential threat 
to human health and/or the environment, and to support the Corrective 
Measures Study, if one is required. 

The Permittee shall analyze all facility investigation data outlined in Task 
III and prepare a report on the type and extent of contamination at the 
facility including sources and migration pathways. The report shall desr.rioe 
the extent of contamination (qualitative/Quantitative) in relation to the 
background levels indicative for the area. 

The Permittee shall identify all relevant and applicable standards for the 
protection of human health and the environment (e.g. National Ambient Air 
Quality Standards, Federally-approved state water quality standards, 
Groundwater protection standards, etc.) 

TASK V: REPORTS 

A. Preliminary and Workolan 

The Permittee shall submit to the Administrative Authority the 
Preliminary Report (Task I) (OTET) and the RCRA Facility Investigation 
Workplan (Task II) (OTET) as described in the Permit. 
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B. Progress 

Witnin 60 days of the effective date of this permit, the Permittee shall ~~ 
orovide the Administrative Authority with signed, montnly management \ 
status reports containing: 

1. A descriotion and estimate of the percentage of the RFI (OTET) 
completed; 

2. Summaries of contacts pertaining to corrective action with 
representatives of the local community, public interest groups or 
State government during the reporting period; 

3. Summaries of problems or potential problems encountered during the 
reporting period; 

4. Actions being taken to rectify problems; 

5. Changes in Key project personnel during the reporting period; and 

6. Projected worK for the next reporting period. 

C. Technical Quarterly Progress Reports 

Beginning February 15, 1990, the Permittee shall submit a technical 
progress report for the previous quarter, which shall at a minimum, 
summarize the work performed, and supply the results of sampling and 
analysis. 

D. Draft and Final 

RCRA FACILITY INVESTIGATION REPORT AND SUMMARY 

1. Within sixty (60) calendar days after the compl~tion of either chase 
of the RFI, (OTET), the Permittee shall submit an RFI Report {OTET) 
and a Summary Report. The RFI Reoort (OTET) shall describe the 
procedures, methods, and results of all investigations of SWMUs and 
their releases, including information on the tyoe and extent of 
contamination at the facility, sources and migration oathways, and 
actual or potential receptors. The Phase 2 RFI Reoort (OTET) shall 
present all information gathered under the approved RFI Work Plan 
(OTET). The Phase 2 Reoort must contain adequate information to 
support further corrective action decisions at the facility. The 
Summary shall describe more briefly the procedures, methoGs, and 
results from the facility investigation described in the Scope of 
Work for RFI, Task III. 

2. After the Permittee submits either phase of the RFI Report and a 
Summary, the Administrative Authority shall either approve or 
aisapprove the reports in writing. 
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If the Administrative Authority approved the RFI Report and Su~ary, 
the Permittee shall mail the approved Summary Report to all 
individuals on the facility mailing list established pursuant to 
40 CFR 124.10(c) (l)(ix), within fifteen (15) calendar days of 
receipt of approval. 

If the Ad~inistrative Authority determines the RFI Final Report 
and Summary do not fully detail the objectives stated under 
Permit Condition P, the Administrative Authority may disapprove 
the RFI Final Report and Summary. If the Administrative Authority 
disapproves the Report, the Administrative Authority shall 
notify the Permittee in writing of the Reports' deficiencies 
and specify a due date for submittal of a revised Final Report 
and Summary. Once approved, the Summary shall be mailed to all 
individuals on the facility mailing list. 

Two hard copies and one compatible disk copy of all reports, 
including the Task I report (OTET), Task II workplan (OTET) and 
both the Draft and Final RFI Reports (Task III-IV) (OTET) shall 
be provided by the PerQittee to the Administrative Authority. 
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RFI Submission Summary 

A summary of the information reoorting requirements contained in the 
RCRA Facility Investigation Scope of Work (OTET) is presented below: 

Facility Submission Due Date 

LANL Installation RI/FS Workplan 180 days* 

LANL Task/Site RI/FS Documents** 

Monthly Management Status Reports Monthly 

Technical Progre~s Reports Quarterly 

* Oates are calculated from the effective date of this permit 
unless otherwise soecified. 

**Oates will be as soecified in the LANL Installation RI/FS Workplan 
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SCOPE OF WORK FOR A RCRA CORRECTIVE MEASURE STUDY (CMS) 
AT 

LOS ALAMOS NATIONAL LABORATORY 

The ourpose of this Corrective Measure Study (CMS) is to develop and 
evaluate the corrective action alternative or alternatives and to 
recommend the corrective measure or measures to be taken at Los Alamos 
National Laboratory. The Permittee will furnish the personnel, materials, 

and services necessary to prepare the CMS, except as otherwise specified. 

If the Permittee believes that certain requirements of the scope of 
work are not aopiicable, the specific requirements shall be identified 
and the rationale for inapplicability shall be provided. This scope of 
work should be modified as necessary to require only that information 
necessary to to r.omplete the RCRA CMS. 

SCOPE 

The Corrective Measure Study consists of four tasks. Those tasks, and 
the ER Program documents/activities that are equivalent to the CMS 
documents/ ar.tivities are listed on the following page. The permittee 
shall preoare a single installation-wide work plan, which shall be 
updated annually, and task specific RI/FS documents for each task. The 
installation-wide work plan shall contain programmatic ooerating orocedures, 
tabular summaries of the potential release sites, prioritization of the 
site/tasks, and a work schedule by task (including a r.urrent year work 
plan). The task soer.ific RI/FS documents/activities shall be preoared 
as tasks are implemented. The detailed outlines for the task soer.ifir. 
RI/FS documents shall be provided in the i~stallation-wide work olan. 
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Scope of CMS ER Program Equivalent 

The Corrective Measures Study 
consists of four tasks: 

Task VI: Identification and 
Development of the Corrective 
Measure Alternative or 
Alternatives 

A. Description of Current 
Situation 

B. Establishment of Corrective 
Action Objectives 

C. Laboratory and Bench-Scale 
Study 

D. Screening of Corrective 
Measures Technologies 

E. Identification of the 
Corrective Measure Alter
native or Alternatives 

LANL Installation RI/FS Work Plan 

VI • 

Task VII: Evaluation of the I VII. 
Corrective Measure Alternative(s) 

A. Technical/Environmental/ 
Human Health/Institutional 

B. Cost Estimate 

Task VIII: Justification and 
Recommendation of the Corrective 
Measure or Measures 

A. Technical 
B. Human Hea I th 
C. Environmental 

Task IX: Reports 

A. Progress 
13. Draft 
C. Final 

VI I I. 

IX. Reports 

A. LANL Installation RI/FS 
Work Pldn 

13. 1\nnudl Uodate of LANL 
Instal 1 1tion RI/FS Work 
Pl.1n 

I 
I 
I 
I 

Feasibility Study 

VI. I dent lfi ration and Deve I opment 
of the Remedial Action Alternative 
or Alternatives 

A. Description of Current 
Situation 

B. Establishment of Remedial 
Action Objectives 

c. Bench-Scale and P1lot Studies 
D. Sr.reeninq of Remedial 

Technologies 
E. Identification of the Remedial 

Alternative or Alternatives 

VII. Evaluation of the Remedial 
Alternative(s) 

A. T~c:hnical/Environmental/Human 
Health/Institutional 

B. Cost Estimate 

VIII. Justification and Recommendation 
of the Remedial Measure or 
Measures 

A. Technical 
B. Human Health 
c. Environmental 

I X. Reports 

fl.. L/\NL Task/Site RI/FS Oocuments 
and LANL Month I y MandiJement 

B. Draft. 
c. Flndl 
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IDENTIFICATION AND DEVELOPMENT OF THE CORRECTIVE ACTION 
ALTERNATIVE OR ALTERNATIVES 

Based on the results of the RCRA Facility Investigation (RFI) and 
consideration of the identified Preliminary Corrective Measure Technologies 
(Task I) the Permittee shall identify, screen, and develoo the alternative(s) 
for removal, containment, treatment and/or other remediation of the 
contamination oased on the objectives established for the corrective action. 

A. Oescriotion of Current Situation 

The Per.nittee shall submit an uodate to the information describing the 
current situation at the facility and the known nature and extent of the 
contamination as documented by the RFI report. The Permittee shall 
provide an update to information oresented in Task I of the RFI to the 
Administrative Authority regarding previous response activities and any 
interim measures which have or are being implemented at the facility. 
The Permittee shall also make a facility-soecific statement of the 
purpose for the response, oased on the results of the RFI. The statement 

·of purpose should identify the actual or potential exposure pathways 
that should be addressed by corrective measures. 

B. Establishment of Corrective Action Objectives 

The Permittee, in conjunction with the Administrative Authority, shall 
establish site specific objectives for the corrective action. These 
objectives shall be based on public health and environmental criteria, 
information gathered during the RCRA Facility Investigation, EPA 
guidance and the requirements of any applicable Federal statutes. At a 
minimum, all corrective actions concerning groundwater releases from 
solid waste management units must be consistent with, and as stringent 
as, those required under 40 CFR 264.100. 

C. Laboratory and Bench-Scale Study 

When a new technology is being proposed or similar waste streams have 
not routinely been treated or disposed using the technology the 
Permittee shall conduct laboratory and/or bench-scale studies to 
determine the applicability of a corrective measure technology or 
technologies to the facility conditions. The Permittee shall analyze 
the technologies. based on literature review. vendor contracts, and oast 
experience to determine the testing requirements. 

The Permittee shall develop a testing plan identifying the tyoe(s) and 
goal(s) of the study(ies). the level of effort needed, and the 
procedures to be used for data management and interpretation. 

Upon completion of testing, the Permittee shall evaluate the testing 
results to assess the technology or technologies with respect to the 
site-specific questions identified in the test plan. 

The Permittee shall prepare a reoort summarizing the testing program and 
its results, both positive and negative. 
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D. Screening of Corrective Measure Technologies 

The Pe~ittee shall review the results of the RFI and reassess the 
tecnnologies specified in Task II and identify any additional technologies, 
which are applicable to the facility. The Permittee shall screen the 
preliminary corrective measure technologies identified in Task II of the 
RFI and any supplemental technologies to eliminate those that may prove 
not feasible to imolement, that rely on technologies unlikely to perform 
satisfactorily or reliably, or that do not achieve the corrective 
measure objective within a reasonable time period. This screening 
process focuses on eliminating those technologies which have severe 
limitations for a given set of waste and site-specific conditions. The 
screening step may also eliminate technologies based on inherent 
technology limitations. 

6 9 0 9 



-53-

Site, waste, and technology characteristics which are used to screen 
inaoolicable technologies are described in more detail oelow: 

1. Site Characteristics 

Site data should be reviewed to identify conditions that may 
limit or promote the use of certain technologies. Technologies 
whose use is clearly orecluded by site characteristics should 
be eliminated from further consideration; 

2. Waste Characteristics 

Identification of waste characteristics that limit the effectiveness 
or feasibility of technologies is an important part of the screening 
process. Technologies clearly limited by these waste characteristics 
should be eliminated from consideration. Waste characteristics 
particularly affect the feasibility of in-situ methods, direct 
treatment methods, and land disposal (on/off-site); and 

3. Technology Limitations 

The level of technology development, performance record, and inherent 
construction, operation and maintenance problems shall be identified 
for each technology considered. Technologies that are unreliable, 
oerform poorly, or are not fully demonstrated may be eliminated in 
the screening process. For examole, certain treatment methods have 
been developed to a point where they can be implemented in the field 
without extensive technology transfer or development. 

E. Identification of the Corrective Measure Alternatives 

The Permittee shall develoo the corrective measure alternatives based 
on the corrective measure objectives and analysis of Preliminary 
Corrective Measure Technologies, as presented in Task I of the RFI 
as supplemented following the preparation of the RFI reoort. The 
Permittee shall rely on engineering practice to determine which of the 
previously identified technologies appear most suitable for the site. 
Technologies can be combined to form the overall corrective action 
alternatives. The alternatives developed should represent a workable 
number of options that each appear to adequately address all site 
problems and corrective action objectives. Each alternative may 
consist of an individual technology or a combination of technologies. 
The Permittee shall document the reasons for excluding technologies, 
identified in Task I, as supplemented in the development of the 
alternative. 
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TASK VII: EVALUATION OF THE CORRECTIVE MEASURE ALTERNATIVE OR ALTERNATIVES 

The Permittee shall describe each corrective measure alternative that 
passed the Initial Screening in Task VI and evaluate each corrective r 
measure alternative and it's components. The evaluation shall ne based on \ 
technical, environmental, human health and institutional concerns. The 
Permittee shall also develop cost estimates for each corrective measure. 

A. Technical/Environmental/Human Health/Institutional 

The Permittee shall provide a description of each corrective measure 
alternative which includes but is not limited to the following: 
preliminary orocess flow sheets; preliminary sizing and tyoe of 
construction for buildings and structures; and rough quantities of 
utilities required. The Permittee shall evaluate each alternative in 
the four following areas: 

1. Technical 

The Permittee shall evaluate each corrective measure alternative 
based on performance, reliability, implementability and safety. 

a. The Permittee shall evaluate performance based on the 
effectiveness and useful life of the corrective measure: 

i) Effectiveness shall ne evaluated in terms of the ability to 
perform intended functions such as containment, diversion, 
removal, destruction, or treatment.· The effectiveness of 
each corrective measure shall be determined either through 
design specifications or by performance evaluation. Any 
specific waste or site characteristics which could potentially 
impede effectiveness shall ne considered. The evaluation 
should also consider the effectiveness of combinations of 
technologies; and 

ii) Useful life is defined as the length of time the level of 
effectiveness can be maintained. Most corrective measure 
technologies, with the exception of destruction, deteriorate 
with time. Often, deterioration can be slowed through orooer 
system operation and maintenance, but the technology eventually 
may require replacement. Each corrective measure shall be 
evaluated in terms of the projected service lives of its 
component technologies. Resource availability in the future 
life of the technology, as well as appropriateness of the 
technologies, must be considered in estimating the useful 
life of the project. 
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o. The Permittee shall provide information on the reliability of 
each corrective measure including their operation and maintenance 
requirements and their demonstrated reliability: 

i) OPeration and maintenance requirements include the frequency 
and complexity of necessary ooeration and maintenance. 
Technologies requiring frequent or complex ooeration and 
maintenance activities should be regarded as less reliable 
than technologies requiring little or straightforward 
ooeration and maintenance. The availability of laoor and 
materials to meet these requirements shall also be considered; 
and 

ii} Demonstrated and expected reliability is a way of measuring 
the risk and effect of failure. The Permittee should evaluate 
whether the technologies have oeen used effectively under 
analogous conditions; whether the combination of technologies 
have been used together effectively; whether failure of any 
one technology has an immediate impact on receotors; and 
whether the corrective measure has the flexibility to deal 
with uncontrollable changes at the site. 

c. The Permittee shall describe the imolementability of each corrective 
measure including the relative ease of installation (constructioility) 
and the total time required to achieve a given level of response: 

i} Constructibility is determined by conditions both internal and 
external to the facility conditions and includes such items as 
location of underground utilities, depth to water table, 
heterogeneity of subsurface materials, and location of the 
facility {i.e., remote location vs. a congested urban area). 
The Permittee shall evaluate what measures can be taken to 
facilitate construction under these conditions. External 
factors which affect imolementation include the need for soer.ial 
permits or agreements, equipment availability, and the location 
of suitable off-site treatment or disposal facilities; 

ii} Tfme has two components that shall be addressed: the time it 
takes to implement a corrective measure and the time it takes 
to actually see beneficial results. Beneficial results are 
defined as the reduction of contaminants to some acceotable, 
pre-established level. 

d. The Permittee shall evaluate each corrective measure alternative 
with regard to safety. This evaluation shall include threats to 
the safety of nearby communities and environments as well as those 
to workers during implementation. Factors to consider include fire, 
explosion, and exposure to hazardous substances. 
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2. Environmental 

The Pe~ittee shall perform an Environmental Assessment for each 
alternative. The Environmental Assessment shall focus on facility 
conditions and pathways of contamination actually addressed by each 
alternative. The Environmental Assessment for each alternative will 
include, at a minimum, an evaluation of: the short- and long-term 
beneficial and adverse effects of the response alternative; any adverse 
effects on environmentally sensitive areas; and an analysis of measures 
to mitigate adverse impacts. 

3. Human Health 

The Permittee shall assess each alternative in terms of the extent 
which it mit~gates snort- and long-term potential exposure to any 
residual contamination and protects human health both during and after 
implementation of the corrective measure. The assessment will describe 
the levels and characterizations of contaminants on-site, potential 
exposure routes, and potentially-affected popul~tions. Each alternative 
will be evaluated to determine the level of exposure to contaminants and 
the reduction over time. For management of mitigation measures, the 
relative reduction of impact will be determined by comparing residual 
levels of each alternative with existing criteria, standards, or 
regulations acceptable to the Administrative Authority. 

4. Institutional 

The Permittee shall assess relevant institutional needs for each 
alternative. Specifically, the effects of Federal, State, and local 
environmental and public health standards, regulations, guidance, 
advisories, ordinances, or community relations on the design, operation, 
and timing of each alternative. 

B. Cost Estimate 

The Permittee shall develop an estimate of the cost of each corrective 
measure alternative (and for each phase or segment of the alternative). 
The cost estimate shall include capital, and operation and 
maintenance costs. 

1. Capital costs consist of direct (construction) and indirect 
(nonconstruction and overhead) costs. 

a. Direct capital costs include: 

i) Construction costs: Cost of materials, labor (including 
fringe benefits and worker•s compensation), and equipment 
required to install the corrective measure alternative. 

ii) Equipment costs: Costs of treatment, containment, disposal 
and/or service eQuipment necessary to implement the action; 
these materials remain until the corrective action is 
completed; 
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iii) Land and site development costs: Expenses associated with 
purchase of land and development of existing property; and 

iv) Building and services costs: Costs of process and nonprocess 
buildings, utility connections, purchased services, and 
disposal costs. 

D. Indirect capital costs include: 

i) Engineering expenses: Costs of administration, design 
construction supervision, drafting, and testing of 
corrective measure alternatives; 

ii) Legal fees and license or permit costs: Administrative 
and technical costs necessary to obtain licenses and 
permits for installation and operation; 

iii) Start-uP and shakedown costs: Costs incurred during 
corrective measure start-up; and 

iv) Contingency allowances: Funds to cover costs resulting 
from unforeseen circumstances, such as adverse weather 
conditions, strikes, and inadequate facility characterization. 

2. Operation and maintenance costs are cost-construction costs necessary 
to ensure continued effectiveness of a corrective measure. The Per.ni~te• 
shall consider the following operation and maintenance cost comoonents: 

a. Ooerating labor costs: Wages, salaries, training, overhead, and 
fringe benefits associated with the labor needed for cost
construction operation; 

b. Maintenance materials and labor costs: Costs for labor, carts, 
and other resources required for routine maintenance of facilities 
and equipment; 

c. Auxiliary materials and energy: Costs of such items as chemicals 
and electricity for treatment plant operations, water and sewer 
service, and fuel; 

d. Purchased services: Samoling costs, laboratory fees, and 
professional fees for which the need can be predicted; 

e. Disposal and treatment: Costs of transporting, treating, and 
disposing of waste materials, such as treatment plant residues 
generated during ooeration; 

f. Administrative costs: Costs associated with administration of 
corrective measure operation and maintenance not included under 
other categories; 
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g. Insurance, taxes, and licensing costs: Costs of such items as 
liability and sudden accidental insurance; real estate taxes on 
purchased land or rights-of-way; licensing fees for certain 
technologies; and permit renewal and reporting costs; (r~ 

h. Mai~tenance reserve and contingency funds: Annual oayments into 
escrow funds to cover (1) costs of anticipated reolacement or 
rebuilding of equipment and (2) any large unanticipated operation 
and maintenance costs; and 

i. Other costs: Items that do not fit any of the above categories. 
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JUSTIFICATION AND RECOMMENDATION OF THE CORRECTIVE 
MEASURE OR MEASURES 

The Permittee shall justify and recommend a corrective measure alternative 
using technical, human health, and environmental criteria. This recommendation 
shall include summary tables which allow the alternative or alternatives to 
be understood easily. Trade-offs among health risks, environmental effects, 
and other pertinent factors shall be highlighted. At a minimum, the 
following criteria will be used to justify the final corrective measure 
or measures. 

A. Techni ca 1 

1. Performance - corrective measure or measures which are most effective 
at performing their intended functions and maintaining the 
performance over extended periods of time will be given preference~ 

2. Reliability- corrective measure or measures which do not require 
frequent or complex operation and maintenanc~ activities and have 
proven effective under waste and facility conditions similar to 
those anticipated will be given preference; 

3. Implementability - corrective measure or measures which can be 
constructed and operated to reduce levels of contamination to attain 
or exceed applicable standards in the shortest period of time will 
be preferred; and 

4. Safety - corrective measure or measures which pose the least threat 
to the safety of nearby residents and environments as well as workers 
during implementation will be preferred. 

8. Human Health 

The corrective measure or measures must comply with existing U.S. EPA 
criteria, standards, or regulations for the protection of human health. 
Corrective measures which provide the minimum level of exposure to 
contaminants and the maximum reduction in exposure with time are 
preferred. 

C. Environmental 

The corrective measure or measures posing the least adverse impact 
(or greatest improvement) on the environment over the shortest period 
of time will be favored. 
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TASK IX: REPORTS 

The Permittee shall prepare a Corrective Measure Study Report (OTET) oresent-
ing the results of Tasks VII through IX recommending a corrective measure (--
alternative. Two (2) copies and one comoatiole disk copy of the draft ana ; 
final reports shall be provided to the the Administrative Authority oy the 
Permittee. 

A. Progress 

The Permittee shall at a m1n1mum provide the Administrative Authority 
with signed monthly management status reports containing: 

1. A description and estimate of the percentage of the CMS(OTET) 
completed; 

2. Summaries of contacts relevant to corrective action with represen
tatives of the local community, puOlic interest groups or State 
government auring the reporting period; 

3. Summaries of problems or potential problems relevant to corrective 
action encountered during the reporting period; 

4. Actions being taken to rectify problems; 

5. Changes in key project personnel during the reporting period; and 

6. Projected work for the next reporting period. 

B. Draft 

The Report shall at a minimum include: 

1. A summary of the corrective measure or measures and rationale 

a. Description of the corrective measure or measures and rationale 
for selection; 

D. Performance expectations; 

c. Preliminary design criteria and rationale; 

d. General operation and maintenance requirements; and 

e. Long-term monitoring requirements. 
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2. Design and Implementation Precautions: 

a. Soecial technical problems; 

b. Additional engineering data required; 

c. Permits and regulatory reQuirements; 

d. Access, easements, rignt-of-way; 

e. Healtn and safety requirements; and 

f. Community relations activities. 

3. Cost Estimates and Scnedules: 

a. Capital cost estimate; 

b. Operation and maintenance cost estimate; and 

c. Project schedule (design, construction, operation). 

C. Tecnnical Quarterly Progress Reports 

The Permittee shall submit Quarterly Progress reports which summarize 
environmental data collected during the previous Quarter. 

D. Final 

The Permittee shall finalize tne Corrective Measure Study Report (OT~T) 
incorporating comments received from the Administrative Authority 
on the Draft Corrective Measure Study Report (OTET). 
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U.S. Department of Energy 
Washington, D.C. 

ORDER 

DOE 5400. l 

11-9-88 

SUBJECT GENERAL ENVIRONMENTAL PROTECTION PROGRAM Chg 1 • 6-29-90 

PURPOSE. To estab I ish env i ronmenta I protection program requirements, 
authorities, and responsibi I ities for Department of Energy (DOE) 
operations for assuring comp I i ance with app I i cab I e Federa I , ·State and 
local environmental protection laws and regulations, Executive orders, 

and internal Department policies. The Order more specifically defines 
environmental protection requirements that are generally established in 
DOE 5480. 1 B. 

2. SUPERSESSION. DOE 5480. 1A, ENVIRONMENTAL PROTECTION, SAFETY. AND HEALTH 
PROTECTION PROGRAM FOR DOE OPERATIONS, of 8-13-81, Chapter XI I, 
Prevention, Control, and Abatement of Environmental Pollution. 

3. SCOPE. The provisions of this Order app I y to a I I Depa rtmenta I e I ements 
and contractors performing work for the Department as provided by law 
and/or contract as implemented by the appropriate contracting officer 

4. REFERENCES. 

d DOE Orders. 

(1) DOE 4300 lB. REAL PROPERTY AND SITE DEVELOPMENT PLANNING, of 
7-l-87, which establishes requirements for preparing site 
deve I opment pI ans for DOE fac i I it i es. 

(2) DOE 4700. l, PROJECT MANAGEMENT SYSTEM, of 3-6-87. which 
establishes requirements and objectives, and assigns 
responsibi I ities and authorities necessary for acquisition 
of maJor systems. 

(3) DOE 5000. 3A, OCCURRENCE REPORTING AND PROCESSING OF 
OPERATIONS INFORMATION, of 5-30-90, which establishes a DOE 
system for identification, categorization. notification, 
ana I ys is, reporting, fo I I owup, and c I oseout of occurrences. 

(4) DOE 5400.2A, ENVIRONMENTAL COMPLIANCE ISSUE COORDINATION, of 
1-31-89, which sets forth poI icy, direction, and procedures 
for coordinating env i ronmenta I issues that are of 
significance to DOE. 

(5) DOE Orders in the 5400 series dealing with radiation 
protection of the pub I i c and the environment. 

Vert i ca I I i ne denotes change. 
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(6) 
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DOE 5440 1C, NATIONAL ENVIRONMENTAL POLICY ACT, of 4-9-85, 
which estab I i shes DOE poI icy for imp I ementat ion of the 
National Environmental Pol icy Act of 1969. 

(7) DOE 5480. 1 B, ENVIRONMENT, SAFETY, AND HEALTH PROGRAM FOR 
DEPARTMENT OF ENERGY OPERATIONS, of 9 ~ 23 ~ 86, which out I i nes 
environmental protection, safety, and health protection 

(8) 

(9) 

(10) 

( 11 ) 

( 12) 

(13) 

poI i c i es and respons i b i I it i es. 

DOE 5482. 1 B, ENVIRONMENT, SAFETY AND HEALTH APPRAISAL 
PROGRAM, of 9-23-86, which estab I 1 shes the DOE env i ronmenta I 
protection, safety, and health protection appraisal program. 

DOE 5484.1 , ENVIRONMENTAL PROTECT I ON, SAFETY, AND HEALTH 
PROTECTION INFORMATION REPORTING REQUIREMENTS, of 2-24-81, 
which establishes the requirements and procedures for 
reporting and investigating matters of env i ronmenta I 
protection, safety, and hea I th protection significance to 
DOE operations. 

DOE 5500. 1A, EMERGENCY MANAGEMENT SYSTEM, of 2-26-87, which 
estab I i shes over a I I poI i c i es and requ i rements for DOE 
emergency preparedness and response programs. 

DOE 5700.68, QUALITY ASSURANCE, of 9-23~86, which 
estab I i shes DOE's qua I i ty assurance program. 

DOE 5820.2A, RADIOACTIVE WASTE MANAGEMENT of 9-26-88 which 
establishes policies and guide! ines for the management of 
radioactive waste and contaminated faci I ities 

DOE 6430 1A, GENERAL DESIGN CRITERIA, of 4-6-89, which 
provides genera I design criteria for use in acqu 1 sit ion of 
DOE fac i I it i es. 

b. Legislation. 

(1) Title 42 U S.C 2011, et seq., The Atomic Energy Act of 
1954, as amended. which authorizes the conduct of atomic 
energy activities. 

(2) Title 42 U.S.C 7101, et seg., The Department of Energy 
Organization Act, which establishes the statutory 
respons i b i I i ty to ensure incorporation of nat i ona I 
environmental protection goals in the formulation of energy 
programs, and advance the goal of restoring, protection, and 
enhancing env i ronmenta I qua I i ty, and assuring pub I i c hea I th 
and safety. 

Vert i ca I I i ne denotes change. 
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(3) 

(4) 

(5) 

(6) 

(7) 
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Title 42, U.S.C. 4321. et seq .. The National Environmental Pol icy 
Act of 1969, as amended, which establishes broad national 
environmental pol icy. 

Tit I e 42 U.S. C. 7 401 , et seq. . The C I ean A i r Act, as amended, 
which provides requirements to protect and enhance the quality of 
the Nation's air resources to promote the public health and 
welfare. 

Title 33 US.C. 1251, et seq.. The federal Water Pollution Control 
Act. as amended, which provides requirements to restore and 
rna i nta in the chemica I phys i ca I , and bioI og i ca I integrity of the 
Nation's waters. 

Title 42 U.S.C. 6901, et seq .. Solid Waste Disposal Act of 1965, 
as amended. which authorizes the U.S. Environmental Protection 
Agency (EPA) to regulate hazardous and solid wastes. 

Title 40 U.S.C. 9601, et seq .. The Comprehensive Environmental 
Response, Compensation. and L i ab i I i ty Act of 1980, as amended, 
which requires the i dent i fi cation, characterization, and c I eanup 
of inactive hazardous waste sites by responsible parties; and. 
imposes certain response and reporting requirements for operations 
from which hazardous substances have been reI eased. 

(8) Tit I e 42 U.S. C. 300, et seq. . The Safe Drinking Water Act. as 
amended, which authorizes EPA to promulgate regulations under two 
specific programs: the first protects the Nation's public 
drinking water supplies; the second protects subsurface waters. 

(9) Tit I e 16 U.S. C. 1451 . et seq. , The Coasta I Zone Management Act of 
1972, as amended. which establishes and supports national coastal 
zone management poI i c i es. 

(10) Title 16 U.S.C. 1531, et seq .. The Endangered Species Act of 1973. 
as amended. which establishes a program for the conservation of 
endangered species and their ecosystems. 

(11) Title 16 U.S.C. 661. et seq .. The Fish and Wildlife Coordination 
Act, as amended. which authorizes the Secretary of the Interior to 
provide assistance to and cooperate with public and private 
organizations in the development and protection of the Nation's 
fish and wildlife. 
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(12) Title 16 U.S.C. 470, et seq., "The National Historic Preservation 
Act of 1966, as amended, which establishes the pol icy of the U.S. 
Government to protect and Preserve hi stor i ca I structures, sites 
and artifacts. 

(13) Title 15 U.S.C. 2601, et seq., Toxic Substances Control Act, as 
amended, wh i ell provides requirements to safe I y regu I ate the 
manufacture, processing, distribution in commerce, use or disposal 
of chemical substances and mixtures which may present an 
unreasonable risk to either the public health or the environment. 

(14) Title 42 U.S.C. 1996, et seq., The American Indian Rei igious 
Freedom Act. as amended, which establishes a pol icy of the U S 
Government to protect and preserve for American Indians the1r 
inherent right of freedom of reI i g ion, inc I ud i ng access to sites. 

(15) Title 7 U.S.C. 136, et seq. The Federal Insecticide, Fungicide, 
and Rodenticide Act, as amended, which authorizes EPA to 
promulgate regulations governing the use and disposal of 
pesticides. 

(16) Title 42 U.S C. 4901, et seq., The Noise Control Act of 1972, as 
amended, which establishes a means for coordination of Federal 
noise contra I research, setting noise emission standards, and 
providing information to the general public. 

(17) Title 33 U.S.C. 1412, et seq., The Marine Protection, Research, 
and Sanctuaries Act, as amended, which regulates the dumping of 
materials into ocean waters. 

(18) Title 16 U.S C. 1273, et seq. The Wild and Scenic Rivers Act. as 
amended, which establishes a national wild and scenic rivers 
system to preserve and protect selected rivers of the Nation. 

(19) Title 42 U.S.C 10101, et. seq., The Nuclear Waste Pol icy Act of 
1982, as amended, which provides for the development of 
repositories for the d i sposa I of hi gh-1 eve I radioactive waste and 
spent fuel, and to establish a program of research, development, 
and demonstration regarding the d i sposa I of high- I eve I radioactive 
waste and spent nuclear fuel. 
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(20) Title 42 U.S C. 2021, et. seq., The Low-Level Radioactive Waste 
Po I icy Act, as amended, which estab I i shes procedures for the 
implementation of compacts providing for the establishment and 
operation of regional disposal faci I ities for low-level 
radioactive waste. 

(21) Title 42 U.S.C. 7901, et. seq., The Uranium Mill Tailings 
Radiation Control Act of 1978, as amended, which provides for a 
remedial action program at selected inactive uranium mi I I tai I ings 
sites. 

(22) Tit I e 42 U.S C. 7158 Note. The Department of Defense Authorization 
Act of 1985, wh 1 ch statu tor 1 I y prescribes Executive order 12344. 

c. Executive Orders. 

(1) Executive order 12088, "Federa I Comp I i ance with Po I I uti on Contro I 
Standards, " of 10-13-78, which requires that all Federal 
fac i I it i es and activities comp I y with app I i cab I e poI I uti on contro I 
standard's. 

(2) Executive order 12344, "Naval Nuclear Propulsion Program," of 
2-1-82, which establishes an integrated Naval Nuclear Propulsion 
Program to be carried out by two organizational units, one in the 
U.S. Department of the Navy and one in the US. Department of 
Energy. 

(3) Executive order 12580, "Superfund Implementation," of 1-23-87, 
which de I egates to various federa I offici a Is the respons i b i I it i es 
vested in the President for Imp I ement i ng the Comprehensive 
Env i ronmenta I Response, Compensation, and L i ab i I i ty Act of 1980 
(CERCLA or Superfund) and the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). [The Order delegates most of 
these responsibi I ities to the Administrator of the Environmental 
Protection Agency (EPA), but several are delegated to the heads of 
Federa I agencies, inc I ud i ng DOE. ] 

(4) Office of Management and Budget (OMB) Circular No. A-106, 
"Reporting Requ i rements 1 n Connect 1 on with the Prevention, 
Contro I , and Abatement of Env i ronmenta I Po I I uti on of Existing 
Federal Faci I ities," of 12-31-74. 

d. Applicable State and Local Legislation and Regulations in Which DOE 
Operations are Located. 
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e Other. 

(1) DOE'S "F ina I Guide I i nes for Comp I i ance with the Nat i ona I 
Environmental Pol icy Act," 52 FR 47662, of 12-15-87, and 
subsequent amendments, wh 1 ch estab I ish fi na I guide I i nes for 
implementing the procedural provisions of the National 
Environmental Pol icy Act as required by the Counci I on 
Env i ronmenta I Qua I i ty regu I at 1 ons. 

5. POLl CY. 

a. It is DOE poI icy to conduct its operations in an env i ronmenta I I y safe 
and sound manner. Protection of the environment and the pub I i c are 
responsibi I ities of paramount importance and concern to DOE. AI I DOE 
activities shou I d recognize and ref I ect this concern and pub I i c trust 
To that end, DOE is firmly committed to ensuring incorporation of 
national environmental protection goals in the formulation and 
implementation of DOE programs. It has an equal commitment to advance 
the goa Is of restoring and enhancing env i ronmenta I qua I i ty, and ensuring 
pub I i c hea I th. Accord i ng I y, 1 t is DOE poI icy to conduct the 
Department's operations in compliance with the letter and spirit of 
applicable environmental statutes, regulations, and standards. In 
addition, DOE is committed to good env i ronmenta I management of a I I its 
programs and at a I I its fac i I it i es to correct existing env i ronmenta I 
problems, to minimize risks to the environment or public health, and to 
anticipate and address potentia I env i ronmenta I prob I ems before they pose 
a threat to the quality of the environment or the public welfare. 
F ina I I y, it is DOE's poI icy that efforts to meet env i r-onmenta I 
obI i gat ions be carried out consistent I y across a I I operations and among 
alI field organizations and programs. 

IJ. Wh i I e respons i b i I i ty for good env 1 ronmenta I management is a Departmenta I 
one, env i ronmenta I protection practices w i I I , of necess 1 ty, be carried 
out at the levels and locations where many DOE activities are performed 
by its management and operating contractors. Thus, although the 
Department wi I I continue to indemnify its management and operating 
contractors for fines, penalties, and other I iabi I ities that are 
incurred pursuant to their contracts and not the result of wi I lful 

m 1 sconduct or I ack of good faith, it is DOE poI icy that contractors w i I i 
share the Department's commitment to good env i ronmenta I management. DOE 
expects its management and operating contractors to conduct the i r 
operations in an env i ronmenta I I y sound manner that I i m its the risks to 
the environment and protects the public health. DOE wi I I actively 
oversee contractors· activities to assure comp I i ance with this poI icy. 
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a. In recognition of the env i ronmenta I significance of Depa rtmenta I 
activities authorized by the Atomic Energy Act (AEA), this Order 
addresses and, of necessity, emphasizes requirements for radiation 
protection. It also is written to reflect the DOE organizational 
structure for operations that imp I ement AEA activities. It is 
understood and expected that other DOE elements, e.g., power marketing 
administrations. w i I I design and manage their env i ronmenta I protection 
programs in such a manner so as to be equivalent to requirements 
contained in this Order and in campi iance with applicable statutes and 
regulations. 

b. Env i ronmenta I management activities of DOE are extensive I y, but not 
ent i reI y. regu I a ted by EPA, State, and I oca I env i ronmenta I agenc 1 es. 
Where these agencies c I ear I y exercise env 1 ronmenta I protection authority 
through permitting and comp I i ance adm 1 n i strati ve procedures app I i cab 1 e 
to DOE, they estab I ish and regu I ate required performance for 
env i ronmenta I protection. This Order and other DOE env i ronmenta I 
protection d i recti ves provide requ i rements for satisfy i ng these 
externa I I y imposed regu I at ions. Add it i ona I I y, these d i recti ves 
estab I ish requirements for those env i ronmenta I protection programs that 
are not externa I I y regu I ated, but require i nterna I management consistent 
with DOE Orders that provide specific, deta i I ed requ i rements i n se I ected 
areas of environmental protection. 

c. Inasmuch as this d i recti ve for the most part serves to imp I ement 
I egis I at i ve I y mandated requ i rements it is expected that activities, 
documentation, and spec i a I pI ann i ng conducted to meet these I ega I 
requirements wi I I be used to the maximum extent to satisfy requirements 
of th is Order. 

7. LEGISLATIVE AUTHORITY. The Department of Energy Organization Act of 1977 
and the Atomic Energy Act of 1954, as amended, provide for, among other 
things, the protection of the health and safety of the pub! ic and the 
environment in the conduct of the Department's programs. 

8. DEFINITIONS. 

a. DOE Operations, for the purposes of this Order. are those DOE managed, 
directed, or funded act 1 viti es for which the Department has 
respons i b i I i ty for Environment, Safety and Hea I th (ES&H) . 

b. Effluent is any treated or untreated air emission or I iquid discharge at 
a DOE site or from a DOE fac i I i ty. 
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c. Env i ron menta I Monitor i ng is the co I I ect ion and ana I ys is of samp I es or 

d. 

e 

f. 

g. 

direct measurements of env i ronmenta I media. Env i ronmenta I monitoring 
consists of two major activities: eff I uent monitoring and environ menta I 
surve i I I ance. 

Environmental Protection Standard sa specified set of rules or 
conditions concerned with: de I i neat ion of procedures; def in it 1 on of 
terms; specification of performance. design, or operations; or 
measurements that define the quant1ty of emissions, discharges, or 
releases to the environment and the quality of the environment. 

Effluent Monitoring is the collect on and analys1s of samples, or 
measurements of I i quid and gaseous effluents for the purpose of 
characterizing and quantifying contaminants, assessing radiation 
exposures of members of the pub! ic, providing a means to control 
effluents at or near the point of discharge, and demonstrating 
comp I i ance with app I i cab I e standards and permit requirements. 

Environmental Survei I lance is the collection and analysis of samples, or 
direct measurements, of air, water, soi I, foodstuff. biota, and other 
media from DOE sites and their environs for the purpose of determining 
comp I i ance with app I i cab I e standards and permit rcqu i rements, assessing 
radiation exposures of members of the pub! ic and assessing the effects, 
if any, on the local environment. 

Environmental Occurrence is any sudden or sustained deviation from a 
regulated or planned performance at a DOE operation that has 
env i ronmenta I protection and comp I i ance significance. 

h. DOE Contractor inc I udes any prime contractor or subcontractor subJect to 
the contractual provisions of 48 CFR Part 923.70, 48 CFR Part 970.23, or 
other contractual provisions where DOE has elected to enforce ES&H 
requirements by specific negotiated contract provisions. 

1. Field Organization is the first I ine DOE field element that carries the 
organ i zat i ona I res pons i b i I i ty for ( 1 ) managing and executing assigned 
programs, (2) directing contractors who conduct the programs, and 
(3) assuring that environment. safety and health are integral parts of 
each program. 

J Program Senior Official (PSO) is a senior outlay program manager and 
inc I udes the Assistant Secretaries for Conservation and Renewab I e 
Energy, Defense Programs, Fossi I Energy, and Nuclear Energy, the 
Director of Energy Research, and the Director of C i vi I ian Radioactive 
Waste Management. For purposes of this Order, this definition also 
inc I udes the Administrators of the Bonnev i I I e and Western Area Power 

Administrations. 
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9. RESPONS I B I LIT I ES AND AUTHORITIES. The fo I I owing res pons i b i I it i es and 
authorities, as wei I as those contained in DOE 5480. lB, are assigned. 

a. The Deputy Secretary (S-2) has overall responsibi I ity and authority for 
DOE programs and may take necessary management actions to ensure safety, 
including directing the curtailment and suspension of operations, when 
in his or her opinion, such operation would result in undue risk. 

b. The Assistant Secretary for Env i roment. Safety and Hea I th (EH-l) sha f I : 

(1) Estab I ish env i ronmenta I protection poI i c i es, guidance, 
requ 1 rements. and procedures for DOE ope rat 1 ons 

(2) Provide the central po1nt for coordination among PSOs and field 
organizations, and Interact with other agencies and groups in: 

(a) The development of internal DOE environmental protection 
pol icy, guidance, and directives; 

(b) The development of environmental protection regulations. 
standards, and requirements by Federa I and State regu I atory 
agencies; and 

(c) The review and comment on proposed environmental legislation 
and regulation that may affect DOE operations. 

(3) Conduct the env 1 ronmenta I survey program and fo I I ow-on aud 1 ts of 
I i ne organizations in accordance with DOE 5482 I B and other 
environmental requirement. 

( 4) Direct the DOE Nat i ona I Env i ronmenta I Po I icy Act program, approve 
and concur in Department Environmental Impact Statements and 
other NEPA documents, and assure Departmental compliance with NEPA 
in accordance with DOE 5440. lC. 

(5) Deve I op env i ronmenta I comp I i ance poI i c i es, requirements, and 
procedures for DOE operations inc I ud i ng notification and reporting 
of significant environmental occurrences. 

(6) Coordinate the time I y review, reso I uti on, and d i ssem i nation of 
significant environmental compliance issues (which are to be 
inc I uded in permit app I i cat 1 ons, sett I ement agreements, consent 

decrees and Orders, and lawsuits) and related activities for the 
Department with the Office of the General Counsel, affected PSOs 
and field organizations, 1n accordance with DOE 5400.2. 
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(7) Deve I op and rna i nta in systems for co I I ect ion, retention, eva I uat ion 
and dissemination of information that characterizes DOE 
env i ronmenta I management and demonstrates comp I i ance with 
environmental protection laws and regulations. 

(8) Coordinate, prepare, and submit poI I uti on abatement pI ans and 
progress reports to the Environmental Protection Agency in 
accordance with Executive order 12088 and OMB Circular A-106. 

(9) Review and concur in program and project direction guidance issued 
by a PSO related to environmental protection matters that effect 
more than one field organization or that have environmental pol 1cy 

1 mp I i cations. 

(10) Curtai I or suspend operations at DOE faci I ities, under the 
conditions described below, when a clear and present danger exists 
to workers or members of the public, as provided in DOE Order 
5480. 18. (Clear and present danger is a condition or hazard which 
could reasonably be expected to cause death or serious harm to 
plant workers or the public immediately or before such condition 
or hazard can be e I i m i nated through norma I procedures.) 

(a) Whenever EH-1, in carr i ng out his or her respons i b i I it i es, 
determines that the env i ronmenta I , safety, or hea I th 
conditions at any DOE faci I ity present a clear and present 
danger, EH-1 sha I I notify the Deputy Secretary that such a 
determination has been made. In addition, notification shal I 
be provided to the PSO and the Head of the appropriate field 
organization. Upon receiving such notification, the Head of 
the Field Organization shal I take immediate action to curtai I 
or suspend the operation and mitigate the danger. 

(b) If appropriate action is not taken to curta i I or suspend the 
operation and mitigate the identified danger, EH- 1 sha I I 
advise the Secretary. In the event that the Secretary is 
unavailable, EH-1 is authorized to direct the PSO or field 
organization to suspend or curtai I an operation which EH-1 
has determined is posing, a clear and present danger unti I the 
danger has been mitigated. 

(c) The authority reflected in subparagraph (11) may not be 
redelegate or assumed by acting officials and wi I I terminate 
on 1-31-89, unless specifically renewed. 
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(11) Issue guidance in cooperation w1th PSOs to field organizations for 
the preparation of long range environmental protection plans; 
review those plans upon submission by field organizations; 
coordinate the development of a DOE-wide long range environmental 
protection plan. 

c. Program Senior Officials (PSOS) shall: 

(1) Provide c I ear and exp I i cit de I egat ions of authority and 
respons i b i I it i es for imp I ement i ng DOE env i ronmenta I protection 
programs. 

(2) Ensure that appropriate env i ronmenta I requirements are inc I uded in 
program plans 

(3) Adv i se EH- l , 
environmental 

1n a timely manner. of significant programmatiC 
i ssues requ i r i ng reso I ut i on . 

( 4) Concur in significant env i ronmenta I camp I 1 ance issues, such as 
camp I i ance agreements and consent orders which may affect programs 
or projects under his or her jurisdiction. 

( 5) In consu I tat ion with EH -1 provide env i ronmenta I protection 
d i recti on to fie I d organizations consistent with Depa rtmenta I 
Orders and poI i c i es. 

(6) Provide oversight and, as appropriate, verify fie I d organization 
campi 1ance with any environmental guidance provided by the PSO. 

(7) Assure that program budget proposa Is inc I ude provisions to camp I y 
with env i ronmenta I protection requ i rements that are consistent 
with programs and projects Identified in the OMB Circular A-106 
poI I uti on pI ans and, as required by DOE 5480. 1 B, take appropriate 
management actions to inc I ude adequate ES&H resources for assigned 
functions in budget proposals that incorporate results of the ES&H 
upgrade project ranking process. 

(8) Participate with, and support EH-1 in preparing and coordinating 
Departmental comments on emerging environmental regulations and 
poI i c i es of other agencies that may affect DOE operations. 

(9) participate in se I ected env i ronmenta I appra i sa Is, surveys. and 
audits as described in DOE 5482.18. 
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( 10) D i rect Heads of Fie I d Organizations to curta i I or suspend 
operations when any activity presents a clear and present danger 
to workers, members of the public, or the environment. as provided 
in DOE 5480. 1B, page 10, paragraph 8(c)(20). 

( 11) Provide EH-1 with env i ronmenta I information and documentation upon 
request 

(12) Support EH-1 in issuing guidance for the preparation of I ong range 
env i ronmenta I protection pI ans; review those pI ans upon submission 
by fie I d organizations; coordinate with EH- 1 in the deve I opment by 
EH-1 of a DOE-wide long range environmental protection plan. 

d. The General Counsel shal I: 

(1) Provide advice and assistance to EH-1 and other DOE elements in 
support of DOE env i ronmenta I protection programs and camp I i ance 
activities. 

(2) Provide prompt advice and assistance to EH-1 in reso I vi ng 
env i ronmenta I camp I i ance issues and reI a ted activities within his 
or her area of responsibi I ity (e.g., consent decrees and consent 
administrative orders) . 

(3) Provide advice and assistance to EH-1 and other DOE program 
e I ements in preparing departmenta I comments on emerging 
env i ronmenta I regu I at ions and poI i c i es that may affect DOE 
operations. 

(4) Advise EH-1 and other DOE program elements on Departmental 
env i ronmenta I impact statements and other NEPA documents. 

(5) Coordinate DOE environmental I itigation activities and represent 
DOE at the Department of Justice on these activities. 

e. Assistant Secretary, Management and Administration (MA-1) sha I I review 
I ong range env i ronmenta I protection pI ans prepared by Heads of Fie I d 
Organizations; and support the development of a DOE-wide long range 
environmental protection plan. 

f. Heads of Field Organizations shal I: 

(1) Issue and update, as required, a genera I env i ronmenta I statement 
that reflects the statement of pol icy in this Order and contains 
broad env i ronmenta I protection goa Is for a I I fac i I it i es and 
activities for which he or she is responsible. 
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(2) Ensure that a I I operations under their authority comp I y with 
app I i cab I e env i ronmenta I protection I aws and regu I at ions, and 
directives. 

(3) Identify s 1 gn i fi cant env i ronmenta I comp I i ance issues that require 
resolution and coordination, and advise EH-1 and Headquarters 
program elements in a timely manner. 

( 4) Ensure that a I I required env i ronmenta I permits are secured from 
the appropriate regulatory agency in a timely fashion. Consistent 
with the requirements of DOE 5400.2, in negotiating the terms and 
conditions of permits, settlements, consent orders, consent 
decrees, or other legal or administrative documents, every effort 
shal I be made to assure that permit requirements and conditions 
ref I ect the requ 1 rements of env i ronmenta I regu I at ions, consistent 
with nat i ona I security interests. and are cost-effective. 

(5) Conduct environmental appraisals of programs, projects, and 
faci I it1es in accordance with DOE 5482. 1B, and other ES&H 
requirements, and provide copies of appraisal reports to EH-1 and 
the appropriate program office. 

(6) Establish and maintain laison and cooperative programs with 
appropriate Federal, Regional, State, and local environmental 
offici a Is so as to fac i I i tate effective env i ronmenta I management. 

(7) Deve I op and imp I ement programs that direct contractors to execute 
env i ronmenta I protection comp I i ance programs and poI i c i es, and 
provide for oversight. confirmation. and independent verification 
of those contractor programs. 

(8) Prepare I ong range env i ronmenta I protection pI ans in accordance 
with guidance issued by EH-1. 

(9) Ensure that budget requests provide for required env i ronmenta I 
protection upgrades and corrective action, that they are timely, 
and are consistent with poI I uti on abatement pI ans prepared as 
required by OMB Circular A-106. 

( 1 0) Prepare b i annua I poI I uti on abatement pI ans required by OMB 
Circular A-106 and submit to EH-1 on a schedule provided by that 
office. 

( 11 ) Provide EH- 1 a I I env i ronmenta I information and documentation that 
is requested. 
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(l2) Curta i I or suspend any operation that poses a c I ear and present 
danger to members of the public or the environment. 

( l3) Provide for community pub I i c information and education programs 
concerning DOE env i ronmenta I protection programs, consistent with 
the requ 1 rements of env i ronmenta I regu I at ions and nat i ona I 
security interests. 

Director. Nava I Nuc I ear Propu Is ion Program: Executive Order l2344, 
statutor i I y prescribed by P. L 98-525 ( 42 USC 7l58 note) , estab I i shes 
the respons i b i I it i es and authority of the Director. Nava I Nuc I ear 
Propu Is i.on Program (who is a I so the Deputy Assistant Secretary for Nava I 
Reactors within the Department) over a I I fac i I it i es and activities which 
comprise the Program, a joint Navy-DOE organ i zat 1 on. The poI icy 
principle promoted by these executive and legislative act1ons is c1ted 
in the Executive Order as ". preserving the basic structure, 
policies, and practices developed for this Program in the past 
Accord i ng I y, based on the Executive Order and this poI icy pr inc i pIe, the 
Naval Nuclear Propulsion Program is exempt from the provisions of this 
Order. The Director sha I I rna i nta in an env i ronmenta I protection program 
to assure comp I i ance with app I i cab I e env i ronmenta I statutes and 
regu I at ions. The Director and EH -l sha I I cooperative I y deve I op 
information exchange and other mutua I I y benef 1 cia I programs as 
appropriate, consistent with P.L. 98-525. 

BY ORDER OF THE SECRETARY OF ENERGY: 

JOSEPH F. SALGADO 
Deputy Secretary 
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I -1 

2. 

3. 

CHAPTER I 

ENVIRONMENTAL PROTECTION STANDARDS 

PURPOSE. To provide the mandatory environmental standards that are in 
effect at DOE operations and procedural guidance for securing an exemption 
from a standard. 

ENVIRONMENTAL PROTECTION STANDARD. 
subparagraph 8d. 

See definition at page 8, 

STANDARDS. Env i ronmenta I protection standards fa I I 1 nto three categories 

a Those imposed by Federal statutes. regulations, and requirements. (The 
maJor federa I env i ronmenta I protection standards that app I y to DOE 
operations are contained in the ! 1sting in Attachment 1-1 .) 

b. Those imposed by State and local statutes. regulations and requirements 
which are applicable to DOE. 

c Those imposed by DOE d i recti ves . 

4. EXEMPT I ON PROCEDURES. Requests for exemptions from app I i cab I e env i ronmenta I 
protection standards are not encouraged. However, in I imited cases, 
programmatic circumstances or operat i ona I conditions may warrant such 
requests in accord with the following procedures. 

a. From Federa I . State and Loca I Regu I at ions. 

( 1) Specific procedures for processing exemptions to standards are 
contained in Federal, State, and local laws and regulations. To 
the extent that Feder a I , State, and I oca I I aws and regu I at ions 
allow for an exemption from any standard, field organizations and 
PSOs. as appropriate, are to use applicable administrative and 
I ega I procedures to secure approva I for any exemption. EH-1 w i I I 
provide technical and administrative support to any organization 
upon request. In the case of generic issues that affect 
department-wide compliance with environmental standards, EH-1 wi I I 
coordinate efforts to obtain agreements from the regu I atory 
authority for a DOE-wide exemption. Heads of Fie I d Organizations 
and PSOs. as appropriate. shal I submit to EH-1, the General 
Counse I , and the appropriate Program Senior Offici a I ( s) 
information copies of alI requests to Federal or State agencies 
for exemptions 
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The fie I d organization and PSOs, as appropriate, sha I I take the 
lead role in coordinating the exemption request With the 
appropriate Fed era I , State, or I oca I agency respons i b I e for the 
enforcement of the standard for which the exemption is being 
requested. 

After a determination has been made by the appropriate Federal, 
State, or local agency, the field or~anization and PSOs. as 
appropriate, sha I I notify EH- 1 . the Genera I Counse I , and the 
appropriate PSOs of the disposition of the request. 

b. From 1 nterna I DOE Env i ronmenta I Standards. Procedures for exemptions 
from standards which are internally imposed as a matter of DOE pol icy 
are as follows: 

( 1) Temporary Exemptions. 

(a) Heads of Field Organizations and PSOs. as appropriate. shal i 
submit to EH-1, with copies to the appropriate Program Sen1or 
Official (s), a request for a temporary exemption from DOE 
mandatory standards. A request for a temporary exemption 
shal I contain the following: 

1 A specification of the standard from which the field 
organization or PSO seeks an exemption; 

2 Detailed statements of why the field organization or PSO 
iS unable to comply with the standard; 

J A statement of the steps taken or to be taken to minimize 
the risk to the pub I i c and environment, inc I ud i ng the 
conditions the fie I d organ i zat 1 on or PSO sha I I rna i nta in 
and the means, methods, operations, and processes which 
shal I be adopted and used; 

1 An analysis of the benefits to be gained from the 
exemption and the negative impact on the program or 
activity if not granted, compared with the risk posed by 
conducting the activity under the exemption; and 

.5_ A statement of when the fie I d organization or PSO w i I I be 
able to comply with the standard and what steps have been 
and wi I I be taken by the field organization to come 1nto 
comp I i ance with the standard. 
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(b) EH-1 shall review the field organization's or PSO's request 
within 60 days of receipt of the request. After review and 
evaluation of the request and recommendations from the 
appropriate PSO, EH-1 shal I approve a temporary exemption if 
the request e~tabl ishes that the field organization or PSO 

1 Is unable 
unava i I ab 
personnel 
construct 
to comp I y; 

to comply with the standard because of 
i I i ty of funding, profess i ona I or techn i ca I 
mater1als or equipment, or because necessary 

ion or alteration of faci I ities must be completed 

2 Is taking a I I ava i I ab I e steps to provide env 1 ronment and 
health protection: and. 

J Has an effective program for coming into compliance with 
the standard as quickly as possible. 

(c) A temporary exemption may be in effect for the period needed 
by the field organization or PSO to achieve compliance with 
the standard, but no longer than 2 years, except that 1n 
unusual circumstances (e.g., lack of programmatic funding), a 
temporary exemption may be renewed for a 1-year period. An 
app I i cation for renewa I must be fi I ed and processed in the 
same manner specified in subparagraphs 4b(1) (a) and 4b(1) (b); 
this shal I be done at least 90 days prior to expiration of 
the temporary exemption. 

(2) Permanent. ExemRtions. In I imited cases, EH-1 may approve a 
permanent exemption if the field organization or PSO has 
demonstrated that the conditions, practices, means, methods. 
operations, or processes to be used wi I I provide environment, 
safety, and health protection which is comparable to that wh1ch 
would prevai I if the field organization or PSO had complied with 
the standard Heads of Field Organizations or PSOs shal I submit 
to EH-1 any request for a permanent exemption from DOE standards, 
The request for exemption sha I I contain a I I app I i cab I e information 
specified in subparagraph 4b(l)(a) Within 60 days of the receipt 
of the request, EH-1 shal I review and evaluate the request and 
recommendations from the appropriate PSO. 

(3) F 1 e I d- Leve I Exemptions. The Head of the Fie I d Organization or PSO 
may grant fie I d- I eve I exemptions from mandatory standards during 
the period of time in which the request for a temporary or 
permanent exemption is being processed by Headquarters. A field
level exemption shal I be granted where the Head of the Field 
Organization or PSO has sufficient assurance that the 
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env i ronmenta I and he a I th risks are acceptab I y I ow. The fie I d-
level exemption is to be effective unti I a decision on the 
issuance of an exemption is made by EH-1. 

c. President i a I Exemption. Any request for a President i a I exemption from 
app I i cab I e poI I uti on contra I standards sha I I camp I y with the procedures 
prescribed in Section 1-7 of Executive order 12088. The request should 
be forwarded to EH-1 with copies to the appropriate PSO. 
Recommendations for President i a I exemptions w i I I be deve I oped by EH-1 , 
concurred in by GC and the PSO, and transmitted to the Office of 
Management and Budget under the Secretary's signature. Presidential 
exemptions may be requested under the fo I I owing Acts, inter g_.lJ.iL 

(1) Clean Air Act, as amended. Section 118(b). 

(2) Clean Water Act, as amended, Section 313(a). 

(3) Safe Drinking Water Act, as amended, Section 1447(b). 

( 4) Resource Conservation and Recovery Act, as amended, Section 6001 . 

(5) Comprehensive Env i ronmenta I Response, Compensation, and L i ab i I i ty 
Act. as amended, Section 120U) (1). 

(6) Noise Control Act, as amended, Section 4(b)(2). 
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MANDATORY ENVIRONMENTAL PROTECT I ON STANDARDS 

To the extent I ega I I y app I i cab I e to a part i cuI ar activity, standards contained in 
the fo I I owing I egis I at ion, regu I at ions, and Executive orders are mandatory for 
DOE Operations. This Appendix inc I udes certain maJor federa I requ i rements, but 
is not necessar i I y a I 1- inc I us i ve. Specific standards -inc I ud i ng state and I oca I 
requ i rements - app I i cab I e to i nd i vi dua I activities shou I d be determined on a 
site-specific basis. 

EXECUTIVE ORDERS CE 0 ) 

a E.O 11987, "Exotic Organ1sms" 

b. E. 0 11988, "F I oodp I a in Management " 

c. E.O. 11989, "off-Road Vehicles on Pub I ic Lands." 

d. E.O. 11990. "Protection of Wetlands" 

e. E. o. 11514 and E. o. 11991 , "Protection and Enhancement of Env i ronmenta I 
Qua I i ty." 

f. E. 0. 11593. "Protection and Enhacement of CuI tura I Environment. " 

g. E. 0. 12088, "Federa I Comp I i ance with Po I I uti on Contro I Standards." 

h. E.O. 12146, "Management of Federal Legal Resources." 

1. E. 0. 12316, "Response to Env i ronmenta I Damage. " 

E. 0. 12342, "Env i ronmenta I Safeguards on Activities for Ani rna I Damage 
Contro I on Federa I Lands. " 

k. E.O. 12344, "Naval Nuclear propulsion Program." 

E. 0. 12580, "Superfund Imp I ementat ion. " 

2 THE NATIONAL HISTORIC PRESERVATION ACT OF 1966 AS AMENDED. 

a. Tit I e 36 CFR Part 800. "Protect on of Historic and CuI tura I Properties." 

b. Tit I e 43 CFR Part 7, "Protection of Archaeo I og i ca I Resources. " 
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3. TITLE 42 U.S.C 7401 ET SEQ., THE CLEAN AIR ACT. AS AMENDED. 
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a Title 40 CFR Part 50. "National Primary and Secondary Amb1ent Air 
Quality Standards. 

b. Title 40 CFR Part 52, "Approval and Promulgation of Implementation 
Plans." 

c. Title 40 CFR Part 53, "Ambient Air Monitoring Reference and Equivalent 
Methods. 

d Title 40 CFR Part 58, "Ambient Air Quality Survei I lance." 

e Title 40 CFR Part 60, "Standards of Performance for New Stationary 
Sources.' 

f Title 40 CFR Part 61 "National Emission Standards for Hazardous Air 
Po I I utants. " 

g. Title 40 CFR Part 65, "Delayed Compliance Orders." 

h. Tit 1 e 40 CFR Part 66, "Assessment and Co I I ect ion of Noncomp I i ance 
Pena It i es by EPA. " 

1. Tit 1 e 40 CFR Part 69, "Spec i a I Exemptions from Requ i rements of the C I ean 
Air Act." 

J Title 40 CFR Part 81, "Designation of Areas for Air Quality Planning 
Purpose." 

4 TITLE 33 U.S. C 1251 ET SEQ. , THE CLEAN WATER ACT, AS AMENDED. 

a. Title 33 CFR Parts 153-157, "Control of Pollution by Oi I and Hazardous 
Substances." 

b. Title 33 CFR Part 159, "Marine Sanitation Devices." 

c. Title 33 Parts 320, 322-329, "Permit Programs Regulations." 

d. Title 40 CFR Part 109, "Criteria for State, Local and Regional Oi I 
Remova I Contingency PI ans. " 

c. Title 40 CFR Part 110, "Discharge of Oi I." 

f. Title 40 CFR Part 112, "Oi I Pollution Prevention." 

g. Tit I e 40 CFR Part 113, "L i ab i I i ty Limits for Sma I I Onshore Storage 
Facilities." 
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h. Title 40 CFR Part 114. "Civi I Penalties for Violation of Oi I Pollution 
Prevention Regulations." 

I. 

J. 

Title 40 CFR Part 116. "Designation of Hazardous Substances.· 

Tit I e 40 CFR Part 117, "Determination of Reportab I e Quantities for 
Hazardous Substances.· 

k. Title 40 CFR Part 121, "State Certification of Activities Requiring a 
Federa I License or Permit. " 

I. Tit 1 e 40 CFR Part 122, "EPA Administered Permit Programs The Nat 1 ona i 
Po I I utant Discharge E I i m i nat 1 on System " 

m T 1 tIe 40 CFR Part 125. "Cr 1 ter i a and Standards for the Nat 1 ona 1 

Po I I utant Discharge E I 1m i nat 1 on System." 

n. Title 40 CFR Part 129, "Toxic Pollutant Effluent Standards." 

o Title 40 CFR Part 131, "Water Quality Standards." 

p. Title 40 CFR Part 133, "Secondary Treatment Regulation." 

q. Title 40 CFR Part 136. "Guide! ines Establishing Test Procedures for the 
Ana I ys is of Po I I utants • 

r. Title 40 CFR Part 140, "Marine Sanitation Device Standard." 

s. Title 40 CFR Parts 220-225, 227-229. "Ocean Dumping Regulations and 
Criteria 

t. Title 40 CFR Part 230, "Section 404(b)(l) Guide! ines for Specification 
of D i sposa I Sites for Dredged or F i I I Materia I . " 

u. Title 40 CFR Part 231, "Section 404 (c) Procedures." 

v. Tit 1 e 40 CFR Part 401, "Genera I Provisions for Effluent Guide I i nes and 
Standards" (Note: Tit I e 40 CFR Part Section 401 14, "Coo I i ng Water 
Intake Structures). 

w. Title 40 CFR Part 403, "General Pretreatment Regulations for Existing 
and New Sources of Po I I uti on . " 

X. 

y. 

Tit I e 40 CFR Part 413, "E I ectrop I at i ng Point Source Category. " 

Title 40 CFR Part 423, "steam Electric Power Generating Point Source 
Category." 
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z. Title 40 CFR Part 457, "Explosives Manufacturing Point Source Category. 

aa. Title 40 CFR Part 459, "Photographic Point Source Category. " 

5. JITLE 42 U.S.C. 300 f, ET SEQ., THE SAFE DRINKING WATER ACT AS AMENDED. 

a T1tle 40 CFR Part 141, "National [Interim] Primary Drinking Water 
Regulations. 

b Title 40 CFR Part 142. "National Primary Drinking Water Regulations 
Implementation " 

c. Title 40 CFR Part 143, "National Secondary Drinking Water Regulations. 

d. Title 40 CFR Part 144, "Underground I nj ecti on Control Program. " 

e. Title 40 CFR Part 146' "Underground Injection Contra I Program: Criteria 
and Standards. 

f. Title 40 CFR Part 147, "State Underground Injection Control Programs." 

g. Title 40 CFR Part 149, "Sole Source Aquifers)." 

6. TITLE 16 U.S.C. 1451. ET SEQ .. THE COSTAL ZONE MANAGEMENT ACT OF 1972. AS 

AMENDED. 

a Title 15 CFR Part 921, "NOAA Guide! ines on Estuarine Sanctuaries. " 

b. Title 15 CFR Part 923, "NOAA Coastal Zone Management Program Approval 
Regulations " 

c Tit I e 15 CFR Part 930, "NOAA Regu I at ions on Fedora I Consistency with 
Approved Coastal Management Program. 

d Tit I e 15 CFR Part 931 , "NOAA Regu I at ions on Coasta I Energy Impact 
Program. " 

RADIATION PROTECTION. 

a Title 10 CFR Part 712, 'Grand Junction Remedial Action Criteria. 

b. Tit I e 40 CFR Part 190, "Env i ronmenta I Rad i at 1 on Protection Standards for 
Nuclear Power Operations. " 

c. Tit I e 40 CFR Part 191 , "Env i ronmenta I Radiation Protection Standards for 
Management and Disposal of Spent Nuclear Fuel, High-Level, and 
Transuran i c Radioactive Wastes. " 
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d. Title 40 CFR Part 192, "Health and Environmental Protection Standards 
for Uranium and Thorium Mi II Tai I ings." 

8. TITLE 42 U.S.C. 9601 [96151 ET SEQ .. THE COMPREHENSIVE ENVIRONMENTAL 
RESPONSE. COMPENSATION. AND LIABILITY ACT OF 1980. AS AMENDED. 

a. Tit I e 40 CFR Part 300. "Nat i ona I 0 i I and Hazardous Substances Po I I uti on 
Contingency PI an. " 

b. Title 40 CFR Part 302. "Designation. Reportable Quantities. and 
Notification." 

c. Tit I e 40 CFR Part 305, "Comprehensive Env i ronmenta I Response, 
Compensation, and L i ab i I i ty Act (CERCLA) Arbitration Procedures." 

d. Tit I e 40 CFR Part 306, "Comprehensive Env i ronmenta i Response, 
Compensation. and Liabi l1ty Act (CERCLA) Natural Resources Claims 
Procedures" 

e. Tit I e 43 CRF Part I I , "Natura I Resource Damage Assessments. " 

9. TITLE 7 U.S.C. 136. ET SEQ .. THE FEDERAL INSECTICIDE FUNGICIDE AND 
RODENTICIDE ACT AS AMENDED. 

a. Title 40 CFR Part 162, "Regulations for the Enforcement of the Federal 
Insecticide, fungicide, and Rodent i c i c I e Act. " 

b. Tit I e 40 CFR Part 165, "Regu I at ions for the Acceptance of Certain 
Pesticides and Recommended Procedures for the Disposal and Storage of 
Pesticides and Pesticides Contaners." 

c. Tit I e 40 CFR Part 166, "Exemption of Federa I and State Agencies for Use 
of Pesticides Under Emergency Conditions " 

d. Tit I e 40 CFR Part 170, "Worker Protection Standards for Agr1 cuI tura I 
Pesticides." 

e. Title 40 CFR Part 171, "Certification of Pesticide Applicators." 

10. TITLE42US.C.6901,ETSEO .. THE RESOURCECONSERVATION AND RECOVERY ACT OF 
1976. AS AMENDED. 

a Tit I e 40 CFR Part 240, "Guide I i nes for the Therma I Processing of So I i d 
Wastes." 

b. Title 40 CFR Part 241, "Guide! ines for the Land Disposal of Solid 
Wastes." 
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c Tit 1 e 40 CFR Part 243, "Guide I i nes for the Storage and Co I I ect ion of 
Resident i a I , Commercia I , and I nst i tut i ana I So I i d Waste. " 

d. Tit 1 e 40 CFR Part 244, "So I i d Waste Management Guide I i nes for Beverage 
Containers." 

e. Title 40 CFR Part 245, "Promulgation Resource Recovery Faci I ities 
Guide I i nes. 

f Tit 1 e 40 CFR Part 246, "Source Separat 1 on for Materia Is Recovery 
Guide I i nes . " 

g 

h 

I. 

Tit 1 e 40 CFR Part 24 7, "Gu 1 de I I nes for Procurement of Products that 
Conta i n Recyc I ed Materia I . " 

Tit 1 e 40 CFR Part 256, "Guide I I nes for Deve I opment and Imp I ementat ion of 
State So I i d Waste Management PI ans. " 

Title 40 CFR Part 257, "Criteria for Classification of Solid Waste 
Disposal Faci I ities and Practices." 

J. Title 40 CFR Part 260. "Hazardous Waste Management System: Genera I." 

k. Title 40 CFR part 261, "Identification and Listing of Hazardous Waste." 

I. Tit I e 40 CFR Part 262, "Standards App I 1 cab I e to Generators of Hazardous 
Waste." 

m Title 40 CFR Part 263, "Standards Applicable to Transporters of 
Hazardous Waste." 

n. 

0. 

p 

q. 

Title 40 CFR Part 264, "Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage, and D i sposa I Fac i I it i es." 

Tit I e 40 CFR Part 265, "Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment. Storage, and Disposal 
Facilities." 

Tit I e 40 CFR Part 266, "Standards for the Management of Specific 
Hazardous Wastes and Specific Types of Hazardous Waste Management 
Fac i I it i es." 

Tit I e 40 CFR Part 267, "Interim Standards for Owners and Operators of 
New Hazardous Waste Land D i sposa I Fac i I it i es." 

r Title 40 CFR Part 268, "Land Disposal Restrictions." 
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s. 

t. 

u. 

Title 40 CFR 
Waste Permit 

Title 40 CFR 
Programs." 

Title 40 CFR 

Attachment I -1 
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Part 270, "EPA Administered Permit Programs: The Hazardous 
Program." 

Part 272, "Approved State Hazardous Waste Management 

Part 280. "Underground Storage Tanks." 

11. TITLE 16 U.S.C. 1531. ET SEQ .. THE ENDANGERED SPECIES ACT OF 1973 AS 
AMENDED TITLE 50 CFR PART 17 "FISH AND WI LDL I FE SERVICE LIST OF ENDANGERED 
AND THREATENED WI LDL I FE AND PLANTS" . 

12 TITLE 15 U.S. C. , ET SEQ. THE TOXIC SUBSTANCES CONTROL ACT AS AMENDED 
TITLE 40 CFR PART 761 "POLYCHLORINATEO BIPHENYLS (PCBs) MANUFACTURING 
PROCESSING. D I STR I BUT I ON IN COMMERCE AND USE PROHIBITIONS" . 

13. TITLE 42 U.S. C. 4901 ET SEQ. , THE NOISE CONTROL ACT OF 1972, AS AMENDED. 

14. TITLE 16 U.S.C. 1131. ET SEQ .. THE WILDERNESS ACT. AS AMENDED. TITLE 43 CFR 
PART 19 "WILDERNESS PRESERVATION." 
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CHAPTER II 
NOTIFICATION AND REPORTS 

1. PURPOSE. To establish requirements for: (a) notification and followup 
of env i ronmenta I occurrences; and, (b) periodic routine reporting of 
significant env i ronmenta I protection information. Each DOE fac i I i ty is 
unique; thus, notification and reporting requirements sha I I be 
determined by the Head of Field Organizations on a case-by-case basis, 
consistent with regulatory requirements and DOE directives. 

2. NOTIFICATION OF ENVIRONMENTAL OCCURRENCES. 

a. Cons i stent with the not i f i cat ion requ i rements conta i ned i n DOE 
5484.1 and DOE 5000.3A, and the DOE orders in the 5500 series 
de a I i ng with emergency management, fie I d organizations and DOE 
contractors sha II notify the Headquarters Emergency Operations 
Center (EOC) of the significant nonroutine release of any 
pollutant or hazardous substance. e.g., releases of hazardous 
substances that are reported to the Environmental Protection 
Agency National Response Center as required by the Comprehensive 
Env i ronmenta I Response, Compensation, and L i ab i I i ty Act (CERCLA). 
Notification to the EOC shal I be concurrent with notification to 
any regu I a tory agencies. Where app I i cab I e, existing reporting 
formats should be used. A written report of fol lowup and 
reso I uti on of any reported env i ronmenta I occurrence which has 
env i ronmenta I significance sha I I be prepared in accordance with 
the requirements of DOE 5484. 1 and DOE 5000. 3A. 

b. Fie I d organizations sha I I ma i nta 1 n documenta I on of responses to 
env i ronmenta I occurrences and have them ava i I ab I e for regu I atory 
agency inspectors, DOE auditors, and the general public. Field 
organizations sha I I prepare annua I summary reports on 
env i ronmenta I occurrence activities. This information sha I I be 
included in Annual Site Environmental Reports. 

3. OFFICE OF MANAGEMENT AND BUDGET CIRCULAR A-106. Departmental pollution 
abatement projects shall be reported in a 5-year plan as required by 
Office of Management and Budget (OMB) Circular A-106, and EPA and DOE 
guidance issued thereto. Fie I d Organizations sha I I submit their reports 
semiannually to EH-1 on dates determined by EH-1, but in any event no 
later than May 1 and December 15 of each year. Confirmatory reports are 
to be submitted by I ine organizations, in those instances where there are 
no poI I uti on abatement projects pI an ned or underway. 

Vert i ca I I i ne denotes change. 

I I - 1 
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4. ANNUAL SITE ENVIRONMENTAL REPORT. 

5. 

a. Purpose. The purpose of this report is to present summary 
environmental data so as to characterize site environmental 
management performance, confirm comp I i ance with env i ronmenta I 
standards and requirements, and h 1 gh I i ght significant programs and 
efforts. 

b. Extent. Reports sha I I be prepared for a I I sites that conduct 
significant environmetal protection programs. The breadth and 
detai I should reflect the size and extent of any program at a 
part i cu I a r s i te 

c. Report1ng Criteria All DOE facilities that conduct significant 
env i ronmenta I protection programs sha II prepare an Annua I S 1 te 
Env i ronmenta I Report. Env i ronmenta I reports covering the previous 
ca I endar year sha I I be prepared annua I I y and distributed by June 1 
to EH-1 (10 copies), appropriate PSOs, the Office of Scientific 
and Techn i ca I Information, the Env i ronmenta I Protection Agency, 
and to other agencies and organizations, as appropriate. 

d. Content and Format. Suggested content and format for the Annua I 
Site Env i ronmenta I Report is contained in Attachment I I -1 . 

REPORTS ON RADIOACTIVE EFFLUENT/ON-SITE 0 I SCHARGEIUNPLANNED RELEASES. 

a Radioactive Effluent and On-site Discharge Data Reports covering 
the previous ca I endar year sha I I be submitted to the Waste 
Information Systems Branch, EG&G Idaho, Inc. , Idaho Fa I Is, Idaho 

83415, by Apri I 1; a copy of the cover letter shal I be sent to EH-
1. The reports, inc I ud i ng the data forms, cover sheet, maps, and, 
if necessary, exp I anatory information sha I I be submitted in 

accordance with instructions provided in Section I I of the 
Effluent Information System and On-site Discharge Information 
System User's Manual. Maps should be included only when they 
ref I ect modi fi cations (terminations or startups, etc. ) from 
previous years. The report sha I I consist of: 

( 1) A cover sheet I i sting the site fac i I i ty, report period, 
contractor ( s) and address, 

(2) A summary providing pertinent descriptive and interpretative 
information which would serve to explain any facets of the 

data which are not adequate I y described on the sheets. 
(C I ass i fi ed effluent data shou I d be submitted on separate 
forms.); 

(3) Maps, 8-1/2 x 11 inches, showing the locations of effluent 
streams and on-site discharge points; 
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(4) 

II -3 and II -4 

Completed DOE F 5821.1, "Radioactive Effluents/On-site 
Discharges/ Unp I anned ReI eases, " un I ess submitted vi a the 
Secure Automatic Communications Network (SACNET) or direct I y 
to the computer operations 

b. Unp I an ned reI eases of radioactive materia Is in eff I uents, such as 
sp i 1 1 s, 1 eaks. etc. , whether ons i te or offs i te, a I so sha I I be 
reported to the Information System Branch, EG&G Idaho, Inc. , on 
Form DOE F 5821.1. This is in addition to meeting the occurrence 
reporting requirements of DOE 5000.3A. Releases of no environmental 
concern, inc I ud i ng those that are subsequent I y c I eaned up, need 
not be reported. 

c. Fie I d Organizations shou I d assure that any data errors on DOE 
F 5821.1 are reported promptly to the information Systems Branch, 
EG&G Idaho. Inc using amended forms 

Vert i ca I I i ne denotes change. 



DOE 5400.1 
11-9-88 

Attachment I 1 -1 
Page 11-5 

SUGGESTED CONTENT AND FORMAT FOR ANNUAL SITE ENVIRONMENTAL REPORTS 

Content and format for the Annua I Site Env i ronmenta I Report is provided be I ow; 
guide I i nes and examp I es are inc I uded to i I I ustrate the qua I i ty and kind of 
information required. The report shou I d be of the high qua I i ty typ i ca I of DOE 
and contractor technical and public reports. The cover should be of appropriate 
quality and appearance. and the text printed and professionally edited. Where 
possible, pages i I lustrating figures, maps. etc. should be 8 1/2" x 11". 

COVER PAGE. The cover page sl1ou I d inc I ude the site name, fac i I i ty. 
reporting period. reporting organization, address. and document number. The 
report should be titled ("Name) Site Environmental Report for Calendar Year 
19--." 

2 TITLE PAGE. Same as for 1 above. 

3 TABLE OF CONTENTS. The Tab I e of Contents shou I d I i st sections. I ocat ions of 
figures, texts. appendices. references. etc. . in the document. 

4 INTRODUCTION. The introduction should include a brief description of the 
site, its mission, the nature of its primary operations. and activities. A 
general discussion of environmental features and land and water use. 
inc I ud i ng pertinent demographic information. shou I d be inc I uded in this 
section. 

SUMMARY. The summary shou I d provide eva I uat ion and interpretation of the 
information included in each of the sections (items 6-9 which follow) 
contained in the report; the meaning of these data should be explained in 
the context of applicable environmental standards and requirements. The 
summary should be written in a manner understandable to the general public 
Exp I a nations. as appropriate, shou I d be inc I uded for unusua I events or 
reI eases. A discussion of abnorma I occurrences which resu I ted from or cou I d 
have impact upon either the program act i v 1 ty or the site. shou I d be 
included. Population dose estimates and the dose to the maximum exposed 
individual (where appropriate) should be included. The total quantity of 
radioactivity by rad i onuc I ide reI eased as airborne and I i quid eff I uents 
shou I d be inc I uded, a I ong with descriptive information on nonradioactive 
effluents. 

6 COMPLIANCE SUMMARY. This section shou I d review the fac i I i ty · s comp I i ance 
record. Specific instances of noncomp I i ance shou I d be discussed and a 
description of corrective actions should be included. 
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7. ENVIRONMENTAL PROGRAM INFORMATION. This section shou I d provide a summary of 
alI of a site's environmental activities performed to comply with laws and 
regulations, to enhance environmental quality, and to improve understanding 
of the effects of env i ronmenta I poI I utants from site operations. I terns to 
be included are: 

a. A summary of environmental monitoring performed. This should be a brief 
description of the types of monitoring performed; which regulations 
require it; number of stations, frequency, and parameters measured; to 
whom data are reported; and a summary of resu Its compared to app I i cab I e 
standards. This summary shou I d address programs for both radioactive 
and nonradioactive monitoring. 

b. A I i sting of env i ronmenta I permits issued to the site by Feder a I , state 
and I oca I regu I a tory agencies. Inc I ude the type of permit, by whom 
issued, and the expiration date. 

c. A I i sting of draft and fi na I E ISs and EAs comp I eted during the year that 
pertain to site activities. 

d. A summary of significant environmental activities at the site. This 
could include activities to meet permit or EIS requirements, new 
procedures imp I emented to comp I y with regu I at ions, poI I uti on abatement 
projects, and spec i a I studies of the fate and effect of poI I utants from 
the site 

8 ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION. This section shou I d provide 
an accurate description of the env i ronmenta I radio I og i ca I monitoring program 
conducted at each fac i I i ty. For fac i I it i es that do not need to monitor for 
radioactivity in the environment, a "Not App I i cab I e" response is sufficient. 

a. Radioactive Eff I uent Data. Eff I uent data for rad i onuc I ides shou I d be 
summarized. The nuclides of concern and the total number of curies in 
airborne and I i quid eff I uents reI eased to the offs i te environment shou I d 
be included in the portion of the report deal 1ng with air and water 
monitoring. respective I y. In instances where I i quid eff I uents reI eased 
to different receiving streams result in separate routes of potential 
exposure, the radioactivity discharged to each receiving stream shou I d 
be identified. For purposes of reporting radiological effluent data, 
gross radioactivity measurements are unacceptab I e, un I ess specified by 
app I i cab I e federa I . state, or I oca I regu I at ions. 

b Env 1 ronmenta I Samp I i ng for Radioactivity. Inc I ude a brief description 
of each of the media sampled as part of the monitoring program or as 
part of a special study. The type and frequency of sampling and the 
methods of analysis should be presented. Individual data points are not 
required, but tables, graphs, or text which clearly and accurately 
present the overal I monitoring results should be provided. A map 



DOE 5400.1 
ll-9-88 

Attachment I I- 1 
Page II- 7 

showing the location of monitoring stations and sampling points also 
shou I d be i nc I uded . As a genera I ru I e, data shou I d be presented for 
radioactivity in media for-which there are app I i cab I e standards or other 
mean i ngfu I bases for interpreting the resu Its. Interpretation shou I d be 
made, where appropriate, of how the env i ronmenta I I eve Is ( resu It i ng from 
site operations) compare to relevant parameters such as background 
radioactivity, and app I i cab I e effluent or env i ronmenta I standards. 

c. Reporting Potentia I Dose to the Pub I i c. The Env i ronmenta I Report shou I d 
contain an assessment of the potential radiation exposure to the public 
which could have resulted from site operations during the calendar year. 
The assessment shou I d be as accurate and rea I i st i c as poss i b I e. The 
modeling and calculation methodology used in the dose assessment 
should be included or referenced. A comparison of results with 
applicable standards and relevant parameters (e.g., natural and 
manmade sources of exposure) also should be included. 

d. Reporting Units. The fo I I owing units shou I d be used in reporting 
radiological data: 

(1) AlL. uCi/ml (for tr1t1um, report in pCi/ml; for uranium and 
thorium, also include pg/ml). 

(2) Sediment. uC i /g or pC i /g dry weight. Specify samp I e depth and 
method of obtaining dry weight. For uranium and thorium, also 
include ug/g dry or wet weight, where possible. For tritium, the 

concentration may be expressed in uCi/ml of moisture content in 
unit volume of wet samples. 

(3) Food and Vegetation. uCi/g or pCi/g dry weight. Specify percent 
moisture and method of obtaining dry weight. For tritium, the 
concentration may be expressed in uCi/ml of moisture content in 
unit volume of' wet samples 

( 4) M._l___lk_ uC i /m I . 

(5) Penetrating Radiation. mrem/yr. 

( 6) S_Qj__L_ Three poss i b I e reporting units: 

(a) uC i /m' (or pC i /m') . Specify samp I e depth or prof i I e depth. 
For tritium, the concentration may be expressed in uCi/ml of 
soi I moisture; 
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(b) uCi/g (or pCi/g) dry weight. Specify sample depth and method 
of obtaining dry weight; 

(c) For uranium and thorium, also include ug/g dry or wet weight. 

(7) Water. uCi/ml. 

9 ENVIRONMENTAL NON-RADIOLOGICAL PROGRAM INFORMATION. This section should 
provide an accurate description of the environmental non-radiological 
monitoring program conducted at each fac i I i ty. For fac i I it i es that do not 
need to monitor non-radio I og i ca I poI I uti on, a "Not App I i cab I e" response is 
sufficient. 

a. Effluent Data. Effluent monitoring data should be summarized. 
Po I I utants of concern and discharge vo I umes in airborne and I i quid 
effluents released to the environment should be Included in the port1on 
of the report deal 1ng with air and water monitoring, respectively. 

b Env i ronmenta I Samp I i ng for Non-Radio I og i ca I Po I I uti on. Inc I ude a brief 
description of each of the media sampled as part of the monitoring 
program or as part of a spec i a I study The type and frequency of 
sampling and the methods of analysis should be presented. Individual 
data points are not required, but tables, graphs, or text which clearly 
and accurate I y present the overa I I monitoring resu Its shou I d be 
provided. A map showing the I ocat ion of monitoring stations and 
sampling points also should be included. 

As a genera I ru I e, data shou I d be presented for which there are 
app I i cab I e standards or other mean i ngfu I bases for interpreting the 
resu Its. Interpretation shou I d be made, where appropriate, of how the 
env i ronmenta I I eve Is (resu It i ng from site operations) compare to 
reI evant parameters such as background I eve Is, and app I i cab I e effluent 
or environmental standards. 

c. Reporting Units. In reporting non-radiological data, units should agree 
with those specified by the analytical methods Where applicable, 
reporting units should agree w1th the units specified on permits issued 
under regulatory programs. 

10. GROUNDWATER PROTECT I ON. The groundwater protection program shou I d be 
summarized, inc I ud i ng a review of the monitoring program that describes the 
number of we I Is, samp I i ng method, samp I i ng frequency, ana I yses performed and 
a summary of resu Its. There a I so shou I d be a summary of the hydrogeo I ogy of 
the site, major aquifers, movement of groundwater, potentia I sources of 
groundwater pollution, and uses of groundwater in the vicinity of the site. 
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11 QUALITY ASSURANCE. A qua I i ty assurance section shou I d summarize the 
measures taken to ensure the quality of monitoring data. The overal I 
program, inc I ud i ng samp I i ng, ana I ys is and data management, shou I d be 
described for both radioactive and nonradioactive effluent and env i ronmenta I 
monitoring. A summary of resu Its from part i c i pat 1 on in interlaboratory 
cross-check programs shou I d be 1 nc I uded, I i sting site resu Its and expected 
results. 

12 REFERENCES. A section shou I d I i st app I i cab I e references and other documents 
cited in the body of the report. 

'3. D I STR I BUT I ON LIST. A standard d i str i but ion I i st of those persons or 
organizations receiving copies of the report should be included. 
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ENVIRONMENTAL PROTECT I ON PROGRAM PLANS 

I I I -1 

PURPOSE. This Chapter estab I i shes requ i rements for DOE operations to 
deve I op and imp I ement specific program pI ans for each fac i I i ty or group of 
faci I ities for which they are responsible. The Office of Fossi I Energy 
shal I be responsible for developing these plans for operations under 1ts 
direct cognizance. 

2. IMPLEMENTATION PLAN. Each field organization shall prepare a plan for 
imp I ement i ng the requirements of this Order. An imp I ementat ion pI an sha I I 

be prepared for each fac i I i ty or group of fac i I it i es, the purpose of which 
is to provide management d i recti on, inc I ud i ng assignment of respons i b i I it i es 
and authorities, to ensure that a I I DOE fac i I it i es are operated and managed 
in a manner that w i I I protect, rna i nta in, and. where necessary, restore 
env i ronmenta I qua I i ty, minimize potent 1 a I threats to the environment and the 
pub I i c hea I th, and comp I y with env i ronmenta I regu I at ions and DOE poI i c i es. 
Specifically, the implementation plan shal I: 

a. Provide env i ronmenta I protection goa Is and ObJectives for the 
organization, and identify strategies and t i metab I es for attaining them. 
Organ 1 zat 1 on and staffing, inc I ud i ng assignment of respons i b i I it i es for 
environmental activities, policies, faci I ity operating procedures, and 
budgeting, wi I I be described. 

b. Provide an over a I I framework for the design and imp I ementat ion of an 
env i ronmenta I protection program for each DOE fac i I i ty; and 

c. Assign respons i b i I it i es for camp I y i ng with requirements under a I I 
Federa I , state and I oca I env i ronmenta I I aws and/or regu I at ions for a 1 I 
DOE fac i I it i es. 

d The imp I ementat ion pI an sha I I be prepared no I ater than 12 months after 
the effective date of this Order and shal I be updated annually. The 
plan shal I be approved by the appropriate PSO, with concurrence by EH-1. 

3 LONG RANGE ENVIRONMENTAL PROTECTION PLAN. As an element of its long range 
ES&H pI ann i ng, each fie I d organization sha I I deve I op a I ong range 
env i ronmenta I protection pI an that comprehensive I y defines specific 
env i ronmenta I objectives and the means and schedu I es for atta in i ng 
objectives and comp I et i ng programs and projects at each fac i I i ty or group of 
fac i I 1 ties. Information contained in this pI an w i I I be integrated into the 
appropriate PSO planning, support environmental program budget requests, and 
provide the basis for comprehensive PSO env i ronmenta I I ong range pI ann i ng. 
The pI an w i I I serve as a mechanism for Headquarters and fie I d organizations 
to coordinate strategies for addressing env i ronmenta I needs. 
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a The pI an sha I I • 

(1) Identify requirements; 
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(2) Compare operations against requirements to identify needs; 

( 3) Estab I ish strategies for meeting identified needs; 

( 4) Identify activities required to imp I ement the strategies; and 

( 5) Identify needed resources and deve I op a schedu I e to accomp I ish 
those activities. 

b. Specific guidance for preparing the plan wi II be issued by EH-1. Each 
plan wi I I be submitted to the appropriate PSO, EH-1, and MA-1. 

4. SPECIAL PROGRAM PLANNING REQUIREMENTS. In addition to other program 
requirements and documentation required in this Order, each Head of Field 
Organization shal I prepare a separate plan of sufficient scope and detai I to 
ref I ect program significance, as appropriate, for each of the fo I I owing 
act1vities. 

a. A Groundwater Protection Management Program that inc I udes. for each 
site, the fol lowing• (1) documentation of the groundwater regime with 
respect to quantity and qua I i ty; ( 2) design and imp I ementat ion of a 
groundwater monitor 1 ng program to support resource management and comp I y 
with app I i cab I e env i ronmenta I I aws and regu I at ions; ( 3) a management 
program for groundwater protection and remediation, inc I ud i ng specific 
Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act 
(RCRA) and CERCLA actions, (4) a summary and identification of areas 
that may be contaminated with hazardous substances; ( 5) strategies for 
contra I I i ng sources of these contaminants; (6) a remed i a I action program 
that is part of the site CERCLA program required by DOE 5400.4; (7) 
decontamination and decommissioning and other remedial programs 
contained in DOE directives. Plans, permits, and other technical 
documents such as those associated with campi iance with the SDWA, RCRA, 
and CERCLA may be used in whole or in part to satisfy this requ1rement. 
This plan shal I be completed no later than 18 months after the effective 
date of this Order. The pI an sha I I be reviewed annua I I y and updated 
every 3 years. 

b. A Waste Minimization Program that w i I I contain goa Is for minimizing the 
volume and toxicity of alI wastes that are generated, with annual 
reductions if programmatic requirements a I I ow. Changes in waste 
quantity, volume and toxicity that are achieved shal I be compared with 
quantities generated in the previous year. The proposed methods of 
treatment, storage, and d i sposa I that accomp I ish waste minimization that 
are techn i ca I I y and econom i ca I I y pract i cab I e sha I I be reported as 
appropriate, Waste m1nimizat1on plans required by specific legislation, 
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such as RCRA, shal I be included as a part of this program plan. This 
plan shal I be completed no later than 18 months after the effective date 
of this Order. The plan shal I be reviewed annually and updated every 3 
years. 

c. A Po I I uti on Prevention Awareness Program that sha I I be spec 1 fica I I y 
identified in his or her env i ronmenta I protection statement. A II 

mission statements and project pI ans sha I I recognize a requirement for 
pollution prevention. where appropriate. The documented program. 
1 nc I ud i ng e I ements for emp I oyee awareness through specific training, 
spec i a I awareness campaigns, and incentives and award programs sha I I be 
implemented. This plan shal I be completed no later than 12 months after 
the effective date of this Order The plan shal I be reviewed annually 
and updated every 3 years. 
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1. PURPOSE. 

CHAPTER 

EVIRONMENTAL MONITORING REQUIREMENTS 

a. This Chapter contains requirements and guidance for env i ronmenta I 
monitoring programs concerned with: ( 1) measuring and monitoring 

I V-1 

effluents from DOE operations; and (2) survei I lance through measurement, 
monitoring, and calculation of the effects of those operations on the 
environment and pub I i c hea I th. The objectives of the monitoring 
programs are to demonstrate comp I i ance with I ega I and regu I a tory 
requirements imposed by applicable Federal, State and local agencies; 
confirm adherence to DOE env i ronmenta I protection poI i c i es; and support 
env i ronmenta I management decisions. A cr it 1 ca I e I ement of monitoring 1 s 
qua I i ty assurance and veri fi cation Each DOE Fac i I i ty is unique: 
therefore, the need and I eve Is of effort for monitoring programs sha I I 
be determined by the appropriate field organization on a case-by-case 
basis, consistent with regu I atory requirements, DOE directives, and the 
degree of environmental assurance that activities at the particular site 
require. 

b. AI I requirements contained in Chapter IV shal I be implemented no later 
than 36 months after the effective date of this Order, unless otherwise 
required by other DOE Orders or by app I i cab I e Federa I , State, or I oca I 
legislation or regulation. 

c Monitoring requirements for radioactivity are contained in DOE Orders 
in the 5400 series dealing with radiation protection of the public 

and the environment. 

2. APPLICABILITY. 

a. The fo I I owing env i ronmenta I mon i torng requ i rements app I y: ( 1 ) those 
contained in DOE Orders in the 5400 series dealing with radiation 
protection of the public and the environment, and DOE 5820.2; and 
(2) those specified by appl icab!e Federal, State, or local 
regulations. 

b. To the extent that a regu I at 1 on or permit a I I ows for exempt 1 ons from 
required monitoring practices and procedures, Heads of Field 
Organizations shal I obtain approval for any exemption from the 
appropriate regulatory agency. In those instances where an exemption 
from a DOE-imposed monitoring requirement is just i fi ab I e, approva I sha I I 
be granted by the appropriate Head of Field Organization. The 
procedures contained in page 1-1, paragraph 4 of this Order are not 
applicable to any exemptions that are made for environmental monitoring 
requirements. 
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3 PREOPERATIONAL MONITORING OF FACILITIES SITES AND OPERATIONS. An 
env i ronmenta I study sha I I be conducted prior to start up of a new site, 
faci I ity, or process which has the potential for significant adverse 
env i ronmenta I impact. The preoperat i ona I study shou I d begin not I ess than 
year, and preferably 2 years before start up to evaluate seasonal changes. 
The study sha 1 1 serve to: characterize existing phys i ca I , chemica I , and 
bioI og i ca I conditions that cou I d be affected; estab I ish background I eve Is of 
radioactive and chemica I components; characterize pertinent env i ronmenta I 
and eco I og i c parameters; and identify potentia I pathways for human exposure 
or env i ronmenta I impact as a basis for determining the nature and extent of 
the subsequent routine ope rat i ona I and emergency eff I uent monitoring and 
env i ronmenta I surve i 1 1 ance programs. Where t 1 me and c 1 rcumstances ao not 
a I I ow for camp I et ion of preoperat i ona I monitoring prior to start-up, 1 t 
shal I be conducted concurrent with work on the new site, faci I ity, or 
pr-ocess. The preoperat i ona I study sha I I be consistent with NEPA camp I 1 ance 
activities. Where appropriate, activities and documentat 1 on conducted for 
NEPA camp I i ance may substitute for camp I i ance with this requirement. 

4. ENVIRONMENTAL MONITORING PLANS. A written env i ron menta I monitor i ng pI an 
sha I I be prepared for each site, fac i I i ty, or process that uses, generates, 
reI eases, or manages significant poI I utants or hazardous materia Is. The 
plan shal I contain the rationale and design criteria for the monitoring 
pr-ogram, extent and frequency of monitoring and measurements, procedures for 
I aboratory ana I yses, qua I i ty assurance requirements, program imp I ementat ion 
pr-ocedures, and direction for the preparation and d i spas it ion of reports. 
The plan shal I be approved by the appropriate Head of Field Organization, or 
his or he1- designee. The pI an sha I I be reviewed annua I I y and updated as 
needed. The pI an sha I I identify and discuss two major activities: 
(a) effluent monitoring, and (b) environmental survei I lance. The plan shal I 
n~fl ect the importance of monitoring as a cr it i ca I e I ement of an effective 
env i ronmenta I protection program. The pI an sha I I be reviewed annua I I y and 
updated every 3 years. 

5 ENVIRONMENTAL MONITORING - GENERAL REOU I REMENTS. Env i ronmenta I monitoring 
shall consist of two major activities: effluent monitoring and 
env i ronmenta I surve i I I ance. Se I ected references for env i ronmenta I 
monitoring are I isted in Attachment IV 1. 

a. Eff I uent Monitoring. 

(1) Effluent monitoring sha I I be conducted at a I I DOE sites to satisfy 
the fo I I owing program objectives: 

(a) Verify campi iance with applicable Federal, State, and local 
effluent regulations and DOE Orders. 

(b) Determine camp I i ance with commitments made in Env i ronmenta I 
Impact Statements, Enviromental Assessments, or other 
official documents. 
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(c) Evaluate the effectiveness of effluent treatment and control. 

(d) Identify potential environmental problems and evaluate the 
need for remedial actions or mitigation measures. 

(e) Support permit revision and/or reissuance. 

(f) Detect, characterize, and report unp I an ned reI eases. 

(2) Effluent monitoring sha I I camp I y with app I i cab I e regu I at ions and 
shal I be conducted to provide representative measurements of the 
quantities and concentrations of poI I utants in I i quid and airborne 
discharges. and solid wastes. 

(a) Monitoring Stations. Effluents from on-site waste treatment 
or d1sposal systems shal I be monitored in accordance w1th 
app I i cab I e regu I at ion. I nf I uents to on- s 1 te waste treatment 
or disposal systems should be monitored as needed. 

(b) Samp I i ng. Samp I e co II ect ion programs sha II ref I ect specific 
fac i 1 i ty needs. Type and frequency of samp I i ng sha I I be 
adequate to charaterize effluent streams. 

(c) Sample Analysis. Standard analyses shal I be used to analyze 
samp I es whenever such methods are required by regu I atory 
programs. Exemptions due to analytical problems or for non-
routine analyses may he employed after receiving approval 
front the appropriate regulatory agency. Analyses not 
required by regulations may be conducted as determined by 
site-specific coniditions. 

(d) Monitoring Data Record keeping. Aud i tab I e records sha I I be 
established in accordannce with the requirements of DOE 
5700.68. 

b. Env i ronmenta I Surve i I I ance. 

(1) Env i ronmenta I surve i I I ance sha I I be conducted to monitor the 
effects, if any, of DOE activities on on-site and offs i te 
env i ronmenta I and natura I resources. An env i ronmenta I 
survei I lance screening program shal I be undertaken at DOE sites to 
determine the need for a permanent surve i I I ance program. 
Env i ronmenta I surve i I I ance sha I I be designed to satisfy one or 
more of the fo I I ow 1 ng program obJectives: 
(a) Verify camp I i ance with app I i cab I e env i ronmenta I I aws and 

regulations; 
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(b) Verify compliance with environmental commitments made in 
Env i ronmenta I Impact Statements, Env i ronmenta I Assessments. 
Safety Ana I ys is Reports, or other offici a I DOE documents; 

(c) Characterize and define trends in the physical. chemical and 
biological condition of environmental media; 

(d) Establish baselines of environmental quality; 

(e) Provide a cont i nu i ng assessment of poI I uti on abatement 
programs; 

(f) Identify and quantify new or existing environmental quality 
problems. 

(2) Env i ronmenta I surve i I I ance programs and components shou I d be 
determined on a site-specific basis by the field organization. 
Programs should reflect faci I ity characteristics. applicable 
regu I at ions, hazard potentia I , quantities and concentrations of 
materia Is reI eased, the extent and use of affected air, I and, and 
water, and specific I oca I pub i I c interest or concern. 
Survei I lance programs are I ikely to include one or more of the 
fo II owing: 

(a) Monitoring stations; 

(b) Sampling and analysis; and 

(c) Monitoring data record keeping. 

6. METEOROLOGICAL MONITORING PROGRAM. Representative meteorological data are 
requ i red at DOE fac i I it i es to support env i ronmenta I monitoring activities. 
This information is essential to characterize atmospheric transport and 
diffusion conditions in the vicinity of the DOE faci I ity and to represent 
other meteoro I og i ca I conditions (e.g. , precipitation, temperature, and 
atmospheric moisture) which are important. to environmental survei I lance 
activities such as air quality and radiation monitoring. 

a. Meteoro I og i ca I I nformat ion/Monitoring Programs. A meteoro I og i ca I 
i nformat ion/monitoring program sha I I be deve I oped as a specific e I ement 
of a I I env i ronmenta I monitoring pI ans. The program sha I I identify types 
of meteoro I og i ca I information requ i red to support a I I env i ronmenta I 
protection activities (both routine and non-routine) and the regulations 
app I i cab I e to assessing impacts of a i rborne reI eases. The e I ements of 
the program (e.g. , acquisition, ana I ys is, and data management) sha I I be 
specified and the rat i ona I e or purpose for se I ect i ng those e I ements 
documented. 
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b. Genera I Requ i rements. Representative meteoro I og i ca I information sha I I 
be available at or in the vicinity of DOE faci I ities to: 

(1) Provide data to characterize atmospheric transport, diffusion 
conditions, and other climatic conditions of importance in the 
vicinity of the DOE fac1 I ity for assessments of the impacts of 
a i rborne reI eases (both routine and non- routine) on pub I i c he a I th 
and safety; 

(2) Provide data to characterize conditions important to env i ronmenta I 
surve i I I ance activities such as air qua I i ty and radiation 
monitoring; 

(3) Provide data to confirm campi iance with and implementation of 
app I i cab I e regu I at ions and DOE Orders; and 

( 4) Provide a consistent data base upon which decisions can be made 
concerning airborne reI eases and appropriate contra I activities. 

7 RADIOLOGICAL MONITORING. 

a. Requ i rements for the env i ronmenta I monitoring of radioactive materia Is 
are to be fount in DOE Orders in the 5400 series dealing with 
radiation protection of the pub I i c and the env i ronment. A i rborne 
radiation and radioactive materials discharged from DOE. faci I ities 
sha I I camp I y with the requirements of 40 (CFR Part 61 , "Nation a I 
Emission Standards for Hazardous Air Pollutants." Further, for those 
radioactive materials not regulated under the Clean Air Act, DOE has 
established standards to meet its responsibi I ities under the Atomic 
Energy Act. 

b. An assessment of the potentia I radiation dose to members of the pub I i c 
which cou I d have resu I ted from site operations sha I I be made for 
fac i I it i es requ i red to conduct eff I uent and env i ronmenta I radio I og i ca I 
monitoring. Assessments shal I be made in accordance with the 
requirements of DOE Orders in the 5400 series deal 1ng with radiation 
protection of the pubiJc and the environment. 

8. NON-RADIOLOGICAL MONITORING. 

a. Air Monitoring - Emissions. 

(1) Air emission monitoring shall be 1n accordance with the 
requirements of app I i cab I e Fed era I , State, and I oca I regu I at ions 
authorized by the Clean Air Act (42 U.S.C. 7401, et. ~ 
Section 118 of the Act specifically addresses the control-of 
a i rborne poI I uti on from federa I fac i I it i es. Design of a i r qua 1 i ty 
monitoring programs shou I d be undertaken with a thorough 
understanding of the complex framework of air quality management. 
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Where app I i cab I e, DOE fac i I it i es sha I I comp I y with monitoring 
requirements discussed in 40 CFR Part 60, which includes 
monitoring of fossi I fuel combustion sources and associated test 
methods. Appendix A of 40 CFR Part 60 provides methods referred 
to in 40 CFR Part 60.8 (Performance Tests) and 40 CFR Part 60.11 
(Compliance with Standards and Maintenance Requirements). 

Large permanent fac i I it i es or modi fi cation to such fac i I it i es may 
require a prevention of Significant Deterioration (PSD) permit 
prior to construction. In addition to pre- and post-operat i ona I 
emission testing, the permit process may require up to a year of 
meteoro I og i ca I and ambient air qua I i ty monitoring. Monitoring 
shal I conform to the EPA PSC monitoring regulations (40 CFR Part 
58) which contain siting, qua I i ty assurance, and accuracy 
requ i rements. Siting of monitoring stations requ i res the use of 
atmospheric dispersion modeling to locate areas of expected 
maxi mum offs i te impact. The ru I es a I so identify specific 
reference methods and equivalent method analyses which shal I be 
used for the program. 

b. Air Monitoring- Env i ronmenta I Surve i I I ance. 

(1) Ambient air qua I i ty monitoring programs shou I d be designed to 
accomp I i sh the fo I I ow i ng : 

(a) Establish background concentration levels of pertinent 
chemical species: 

(b) Determine the highest [concentrations of the pertinent 
pollutant species expected to occur 1n the vicinity of DOE 
operations; 

(c) Determine representative pollutant concentrations at areas 
where public health and other concerns should be considered; 
and 

(d) Evaluate the effects of emissions on ambient levels of 
pertinent contaminants. 

( 2) Where pass i b I e, background data shou I d be gathered from existing 
State and Local Air Monitoring Stations (SLAMS) which are required 
by 40 CFR Part 58.20 to be provided for in a State's 
implementation plan. Design considerations for siting any 
supp I ementary air qua I i ty monitoring stations shou I d inc I ude 
emissions, meteorology and climatology, topography, and geography. 
Specific requ i rements associ a ted with ambient a i r qua I i ty 
monitoring are found in regu I at ions promu I gated by EPA. 
Particular attention shal I be given to the following: 
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(a) 40 CFR Part 50, "Nat i ana I Primary and Secondary Ambient Air 
Qua I i ty Standards" 

(b) 40 CFR Part 52, "State Implementation Plans" 

(c) 40 CFR Part 53, "Ambient Air Monitoring Reference and 
Equivalent Methods" 

(d) 40 CFR Part 58, "Ambient Air Qua 11 ty Surve i I I ance" 

c. Water Man i tori ng - Eff I uents. 

(1) Under the authority of the Clean Water Act (33 U.S.C 1251, ~ 
se~ .. ) EPA has promu I gated requ I at ions for man i tori nq I i quid 
ef I uent discharges. In the Nat i ana I Po I I utant D i scflarge 
E I i m i nation System (NPDES) estab I i shed by section 402, the EPA 
Administrator, or States with approved programs, after opportunity 
for pub I i c hearing, issues permits that contra I and I i mit the 
discharge of any pollutant to the waters of the United States. 

(2) Where required, DOE fac i I it i es sha I I man i tor I i quid effluent 
discharges. Federa I regu I at ions defining NPDES requirements for 
man i tori ng nonradioactive eff I uents appear in the fo I I owing: 

(a) 40 CFR Part 123, "State Program Requirements" 

(b) 40 CFR Part 124, "Procedures for Decisionmaking" 

(c) 40 CFR Part 125, "Criteria and Standards for the National 
Po I I utant Discharge E I i m i nation System" 

(d) 40 CFR Part 129, "Toxic Pollutant Effluent Standards" 

(3) NPDES permits contain specific and legally enforceable effluent 
I imitations and self-monitoring requirements for flow measurement 
and samp I i ng. 

( 4) In addition to ru I es promu I gated under the C I ean Water Act, DOE 
fac i I it i es sha I I satisfy man i tori ng requirements ca I I ed for under 
the Resource Conservation and Recovery Act (RCRA), as amended, 
s i nee under RCRA, a so I i d waste can be a I i quid. Under RCRA, it 
shal I first be determined if a waste is hazardous. If a waste is 
determined to be hazardous, the app I i cab I e regu I at ions in 40 CFR 
Parts 260 through 280 shal I be implemented. 
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(1) Ambient water qua I i ty monitoring shou I d be conducted through a 
network of fixed stations from which data w i I I estab I ish we I I -
defined histories of the physical, biological, and chemical 
conditions of local bodies of water and sediments. The data 
obtained from this network should be coordinated with other 
monitoring activities. Mater qua I i ty data may be obtai ned from 
existing State and local monitoring stations. 

(2) Ana I ys is of data co I I ected from a fixed station mon i tori ng network 
shou I d support: 

(a) Characterizing and defining trends in the phys i cal , chemica I, 
and biological condition of surface waters; 

(b) Estab I ish i ng base I i nes of water qua I i ty; 

(c) A continuing assessment of water pollution control programs; 

(d) Identifying new water qua I i ty prob I ems; and 

(e) Detecting, characterizing, and reporting unplanned releases 
and their effects on water qua I i ty. 

(3) Monitor 1 ng networks shou I d be operated and rna i nta i ned in a uniform 
manner. i . e. , through estab I i shed procedures that a I I ow 
comparative eva I uat ions of data from monitor 1 ng sites. Receiving 
water characteristics wi I I determine the location of stations. A 
reconnaissance survey might be sufficient in siting stations. 
Under camp I ex c i rcumstances, mathemat i ca I mode Is cou I d be needed 
to select stations sites. 

( 4) Monitoring programs are best served by fixed station networks. 
However, a network of eff I uent monitoring and se I ected mob i I e 
monitoring stations cou I d satisfy the needs at some fac i I it i es. 

(5) Surface water sampling performed at fixed monitoring stations wi II 
characterize physical and chemical properties of the water column 
and sediments, and biological species in the water column and 
benthos. Types of samp I i ng performed shou I d depend upon I oca I 
conditions and the var i ab i I i ty of stream characteristics and water 
qua I i ty. 

(6) The monitoring frequency at a fixed network station is a function 
of the variabi I ity of the chemical, physical, and biological 
cond it ions of the water body Data co I I ected sha I I be 
representative of the variations in water quality and changes in 
poI I utant I oads. Varying samp I i ng frequencies cou I d be required 
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to accurately reflect seasonal changes, variable pollution 
sources, time of water travel between stations. and tidal and 
diurnal variations. 
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(7) Ambient water qua I i ty monitoring serves to conf i rm comp I i ance with 
the C I ean Water Act. An understanding of the Water Qua I i ty 
Management (WQM) process implemented by EPA, the States, 
interstate agencies, and area-wide, I oca I and Reg i ona I pI ann i ng 
organizations is essential to the design of a water quality 
monitoring program. The e I ements of the WQM processes are 
described in 40 CFR Part 130. Test procedures for poI I utant 
analyses are I isted in the 40 CFR Part 136. 

9. GROUNDWATER MONITORING PROGRAM. Groundwater that 1s or could be affected by 
DOE activities shal I be monitored to determine and document the effects of 
operations on groundwater quality and quantity and to demonstrate compliance 
with DOE requirements and applicable Federal, State, and local laws and 
regulations. 

a Groundwater Monitoring PI ans. A groundwater monitoring pI an sha I I be 
deve I oped as a specific e I ement of a I I env i ronmenta I monitoring pI ans 
and the Groundwater Protection Management Program required in page I I I-
2, subparagraph 4a. The pI an sha I I identify a I I DOE requirements and 
regu I at ions app I i cab I e to groundwater protection and inc I ude monitoring 
strategy. The e I ements of the groundwater monitoring program sha I I be 
specified (sampling plan, sampling, analysis, and data management), as 
sha I I the rat i ona I e or purpose for se I ect i ng these e I ements. 

b. Genera I Requirements. Groundwater monitoring programs sha I I be 
conducted on-site and in the vicinity of DOE faci I ities to: 

(1) Obtain data for the purpose of determining base I i ne conditions of 
groundwater qua I i ty and quantity; 

(2) Demonstrate comp I i ance with and imp I ementat I on of a I I app I i cab I e 
regu I at ions and DOE Orders, 

(3) Provide data to permit the early detection of groundwater 
poI I uti on or contamination; 

( 4) Provide a reporting mechanism for detected groundwater poI I uti on 
or contamination. 

(5) Identify existing and potential groundwater contamination sources 
and to rna i nta in surve i I I ance of these sources; 

( 6) Provide data upon which decisions can be made concerning I and 
disposal practices and the management and protection of 
groundwater resources. 
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Site-specific characteristics shal I determine monitoring needs. Where 
appropriate, groundwater monitoring programs shal I be designed and 
implemented in accordance with 40 CFR Part 264, Subpart F, or 40 CFR 
Part 265, Subpart F. For sites with mu It i pIe groundwater poI I utant 
sources, extensive groundwater poI I uti on or other unique site prob I ems, 
groundwater monitoring programs could require more extensive information 
than those specified in 40 CFR Parts 264 and 265. Monitoring for 
radionucl ides shal I be in accordance with DOE Orders in the 5400 
series dea I i ng w i th rad i at ion protection of the pub I i c and the 
environment. 

10. QUALITY ASSURANCE AND DATA VERIFICATION. 

a. Qua I i ty Assurance. A qua I i ty assurance program consistent with DOE 
5700. 6B sha I I be estab I i shed covering each e I ement of env i ronmenta I 
monitoring and survei I lance programs commensurate with its nature and 
comp I ex i ty. The qua I i ty assurance program sha I I inc I ude, but not be 
I i m i ted to, the fo I I ow i ng: 

(1) Organ i zat i ona I respons i b i I ty; 

(2) Program design: 

(3) Procedures; 

( 4) Fie I d qua I i ty contro I : 

( 5) Laboratory qua I i ty contro I ; 

(6) Human factors; 

(7) Recordkeeping; 

(8) Chain-of-custody procedures; 

(9) Audits; 

(10) Performance reporting; and 

( 11) Independent data verification. 

b. Laboratory Certification. DOE and DOE contractor I aborator i es sha I I 
confirm the need and app I y for any certification requ i rements with 
appropriate Federa I , State or I oca I agencies. Where DOE operations 
secure the support of outside contractor I aborator i es, this work sha I I 
be conducted by appropriate I y certified I aborator i es. 
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c. DOE Laboratory Qua I i ty Assessment Program for Radioactive Materia I . A II 
DOE and contractor laboratories that conduct analytical work in support 
of DOE env i ronmenta I radio I og i ca I monitoring programs for radioactive 
materia Is sha I I participate in the DOE inter I aboratory qua I i ty assurance 
program coordinated by the DOE Env i ronmenta I Measurements Laboratory, 
New York, New York. Guide I i nes and procedures for this program sha I I be 
issued annua I I y by EH-1 . 

d. Independent Data Verification. EH-1, in consultation with the 
appropriate PSO and fie I d organization sha I I deve I op an independent data 
verification program as a part of env i ronmenta I monitoring programs at 
DOE fac i I it i es The program sha I I be in pI ace no I ater than twe I ve 
months after the effective date of this Order. 
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8. 40 CFR Part 264. "Standards for Owners and Operators of Hazardous Waste 
Treatment. Storage. and D i sposa I Fac i I it i es. " 
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EPA 600/4-84-017. Technical Addition to Methods for the Ch~mical Analysis of 
Water and Wastes. U.S. Environmental Protection Agency. 19 4. 

EPA 600/4-84-077. Characterization of Hazardous Waste Sites - A Methods 
Manua I , U.S. Env i ronmenta I Protection Agency. 1984. 
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22. NE I C Manu a I for Groundwater /Surface Investigations Center U.S. 
Env i ronmenta I Protection Agency. 1981 . 

23 . Methods of Air Sampling and Analysis. APHA lntersociety Committee, Morris 

Katz editor, 1983. 

24. ANSI N. 13. 1-1969, Guide to Samp I i ng Airborne Radioactive Materia Is in 
Nuc I ear Fac i I it i es, American Nat i ona I Standards Institute. 

25. Standard Methods for the Examination of Water and Waste Waters, 16th 
Edition, 1985. et. seq. , APHA-AWWA-WPCF. 
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27. Manual of Groundwater Sampling Procedures, National Water Wei I Association. 
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28. Groundwater Monitoring. L. G. Everett. Genera I E I ectr i c Company, Schenectady, 
NY 1980. 

29. Regu I atory Guide 4. 15, Qua I i ty Assurance for Radio I og i ca I Monitoring 
Programs (Norma I Operations ) --Eff 1 uent Streams and the Environment. Revision 
1 . U.S. Nuc I ear Regu I a tory Commission. Office of Standards Deve I opment. 
Wash i ngton DC . 1979. 

30. 100-12096. Radio I og i ca I and Env i ronmenta I Sciences Laboratory Ana I yt i ca I 
Chemistry Branch Procedures Manual, U.S. Department of Energy, Idaho Fa! 1 

I D 1982. 
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33. A I RDOS- EPA: A Computerized Methodo I ogy for Estimating Env i ronmenta I 
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~ Yu. Emission Measurement Branch. Emissions Standards and Engineering 
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Treatment. Storage and Disposal Faci I ities. U.S. Environmental Protection 
Agency. ~ 

36. EPA 600-4-79-019. Handbook for Ana I yt i ca I Qua I i ty Contra I in Water and 
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TA-O 
TA-2 
TA-3 
TA-:S 
TA-b 
TA-B 
TA-q 
TA-11 
TA-14 
TA-1:1 
TA-lb 
TA-11i 
TA-21 
rA-22 
TA-2B 
rA-33 
TA-3:1 
TA-3h 
TA-37 
TA-3q 
TA-40 
TA-41 
TA-43 
TA-40 
TQ-48 
TA-4q 
TA-50 
Ttlt-51 
TA-:12 
TA-:13 
TA-54 
TA-:S:S 
TA-:17 

•TA-58 
TA-:Sq 
TA-bO 
H~-01 

eTA-b2 
T.:0-&3 
TA-04 

•TA-bS 
TA-bb 

eTA-07 
•TA-OB 
Tl\-bq 

eTA-70 
• TA-71 

TA-72 
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UNASSIGNED LAND RESERVE 
OI1EiiA SITE 
SOUTH 11ESA SITE 
BETA SITE 
TWO MILE 11ESA SITE 
<>NCHOR SITE "EST 
ANCHOR SITE EAST 
K-S!TE 
0-SITE 
P-SITE 
5-SITE 
PAJAAITO LABORATORY 
DP-SITE 
TO-SITE 
I'IAGAZINE AREA A 
HP-SITE 
TEN SITE 
KAPPA SITE 
MAiiAZ I NE ARE A C 
ANCHO CANYON SITE 
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INTRODUCTION 

This report describes the Solid Waste Management Units (SWMUs) that have been 

identified at the Los Alamos National Laboratory, Los Alamos, New Mexico, up to 

September 30, 1990. It includes descriptions of SWMUs on the active portions of the 

facility and of SWMUs in areas that have been decommissioned and are no longer in use 

by the laboratory. 

The nature of the research activities conducted at LANL during and since World War II has 

resulted in a large number of SWMUs of virtually all types. Research activities are 

conducted at designated technical areas (TAs) located throughout the 43 square-mile 

facility. Figure 1-1 shows the locations of the technical areas within the LANL boundaries. 

As a comprehensive effort, this report examines all TAs within the facility boundary, in 

addition to (although not required) noncontiguous TAs and areas previously owned by the 

Department of Energy (DOE) and the Atomic Energy Commission (AEC) in Los Alamos, 

but now under different ownership (e.g., Los Alamos County, U.S. Forest Service). 

TA-17, -34, -38 and -58 are designated areas at LANL but were not constructed and, 

therefore, are not addressed in this report. 

REGULATORY BACKGROUND 

The U.S. Environmental Protection Agency (EPA) derives authority from the Resource 

Conservation and Recovery Act (RCRA), Section 3008(h), to issue "corrective action orders" 

and require other action by owners and operators in response to releases of hazardous 

waste or constituents from interim status treatment, storage, and disposal facilities. The 

definition of release is broadly interpreted by EPA to include any spilling, leaking, pumping, 

pouring, emitting, emptying, discharging, injecting, escaping, leaching, dumping, or disposing 

into the environment. Routine and systematic releases are considered by EPA to 

constitute waste management, regardless of whether the release is deliberate or 

unintentional. Waste management units from which such releases have occurred, as well 

as areas contaminated by releases, are considered solid waste management units 

(SWMUs). 

Thus, a facility seeking an operating permit or post-closure permit must perform corrective 

action for all releases of hazardous waste or constituents into virtually any environmental 
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medium from a SWMU located within the property boundary. If corrective action is not 

completed by the time a permit is issued, Section 3004(u) of RCRA provides that the 

permit may be issued, but must include corrective action compliance schedules. The 

compliance schedule can consist of a schedule for completing corrective action, or a 

schedule for gathering the information necessary to determine the appropriate corrective 

action. When the permit is modified at a later date to incorporate more specific corrective 

action, the modification is considered a major modification and subject to public 

participation requirements. 

The corrective action process can be divided into four phases: site assessment, remedial 

investigations, development of proposed corrective actions, and selecting and performing 

corrective actions. 

This report fulfills the first phase of this process and is responsive to EPA regulations at 40 

CFR 270.14(d), which require that applicants for operating or post-closure permits submit 

"reasonably available" information identifying SWMUs at the facility and their potential for or 

extent of release. Specific information requirements are: 

• The location of the unit on a topographic map 

• Designation of the type of unit 

• General dimensions and structural description (including available drawings) 

• Period of operation 

• Specification of all wastes that have been managed at the unit, to the extent 
available. 

Extensive information on solid waste management units located at Los Alamos National 

Laboratory (LANL) has been submitted to or compiled by EPA previously. LANL has 

provided information in a different format to the New Mexico Environmental Improvement 

Division (NMEID} and EPA Region VI as part of Phase I (preremediation activities} of its 

Comprehensive Environmental Assessment and Response Program (CEARP) conducted 

under the Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA} (DOE, 1987). Additional information was collected by A. T. Kearney, Inc. under 

contract to EPA, and resulted in completion of a RCRA Facility Assessment (RFA) for the 

facility (EPA Contract No. 68-01-7374) (Kearney, 1987}. Finally, a report describing solid 
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waste management units located at the facility was submitted to the NMEID and EPA 

Region VI in December 1988. 

This report is a revision of the Solid Waste Management Units Report submitted in 1988. 

This report will be revised and updated as required by the RCRA operating permit. This 

revision incorporates new data that have been collected by the Environmental Restoration 

(ER) Program at LANL. These data provide additional information on previously identified 

SWMUs and are used to identify and describe new SWMUs. This report revision 

represents a significant increase in the number of SWMUs at LANL. The SWMUs included 

in this report are those that were identified, reviewed, and approved by LANL and DOE 

representatives up to September 30, 1990. New SWMUs identified after this date will be 

included in the next revision to this report. The report is, therefore, a complete compilation 

of currently available information specifically directed toward the requirements of 40 CFR 

270.14(d). 

In addition to addressing the requirements of 40 CFR 270, this report will serve as a basis 

for RFI work plans developed by the Environmental Restoration Program. The ER program 

is a comprehensive program responsible for implementing the corrective actions specified in 

the permit including resource planning, site characterization, and corrective measures. 

Characterization of the SWMUs listed in this report will be addressed in the work plans that 

will document and provide rationale for the degree of sampling activities at each SWMU. 

Some SWMUs will require extensive sampling, while sampling at other SWMUs may be 

very limited. 

In addition, about 285 potential release sites were identified during research for the 1990 

SWMU report revision. These potential release sites do not fall under the definition of solid 

waste management units; however, they are areas of environmental concern and will be 

investigated in Environmental Restoration Program activities. These sites are listed in 

Appendix C to this report. 

IDENTIFICATION OF SOLID WASTE MANAGEMENT UNITS 

The definition of a Solid Waste Management Unit (SWMU) used in this report is that given 

in the "Special Conditions Pursuant to the 1984 Hazardous and Solid Waste Amendments 

to RCRA" section of LANL's final permit. This definition conforms to the SWMU definition 
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presented in the proposed subpart S to the RCRA regulations in 40 CFR Part 264 (Federal 

Register, Vol. 55, No. 145, July 27, 1990}, has been used to define SWMUs at LANL. 

Solid Waste Management Units (SWMUs) are "any discemable unit at which solid wastes 

have been placed at any time, irrespective of whether the unit was intended for the 

management of solid or hazardous waste. Such units include any area at or around a 

facility at which solid wastes have been routinely and systematically released." 

Applying this definition to units at the Lab, the following types of units are considered 

SWMUs: 

• All units intended to store, treat, or dispose of all solid (hazardous and 
nonhazardous) waste materials, regardless of whether they have released, 
including: tanks, sumps, septic systems, drainlines, waste container storage 
areas, incinerators, landfills, surface disposal areas, adsorption beds, shafts, 
surface impoundments, and wastewater treatment. 

• Areas contaminated by releases from any of the units above and from: 
outfalls, stacks, operations, detonation, and burning. 

• Product storage, including the area surrounding underground storage tanks and 
containers, only if there is documented evidence of routine (more than once) 
releases from these units. 

• Soil surrounding underground storage tanks and lines that stored product 
which have been removed with no documentation regarding possible leaks and 
spills. 

• Existing or former buildings and structures (and the soil under them) that store 
waste. 

• Soil under and around existing or former buildings that were contaminated or 
have had documented routine releases. 

• Structures that are contaminated to the point of being inherently waste-like. 

• Transformers with documented history of leakage (listed as having a 
"moderate leak" in transformer surveys conducted by LANL). 

The following units are not considered SWMUs: 

• Soil surrounding underground storage tanks that have been removed where no 
visible evidence of contamination has been documented. 

• Active underground product storage tanks. 
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• One-time releases or spills (information regarding known one-time leaks and 
spills is provided in Appendix C to this report). 

• Product storage areas, including high explosives (HE) bunkers, with no 
evidence of routine releases. 

• Soil beneath existing or former buildings or structures with no evidence of 
contamination and no evidence of routine releases. 

• Existing or former buildings or structures unless they stored waste or are 
contaminated to the point of being inherently waste-like. 

Figure 1-2 schematically illustrates the logic used in defining a SWMU at LANL. All units 

used to store, treat, or dispose of solid waste (as defined in 40 CFR 260, Appendix I) are 

considered SWM Us, regardless of whether a release has occurred. Units that are used to 

store, treat, or dispose of nonhazardous solid waste are included, through releases of 

hazardous waste or hazardous constituents could not occur from these units. Buildings 

and structures that are contaminated to the point of being inherently waste-like are also 

considered SWMUs. Buildings that cannot be used and are awaiting disposal are 

considered inherently waste-like. All other types of units are only considered SWMUs if 

there have been documented routine releases. In these cases, the medium that received 

the release is considered the solid waste management unit. 

Some SWMUs described in this report manage wastes that are exempt from regulation 

under RCRAIHSWA. These units are included because all corrective actions at LANL will 

be managed under the ER program, which has been accepted as a joint integrated 

program addressing both RCRA and CERCLA requirements. One such waste type is 

radioactive waste consisting of source, special nuclear, or by-product material which is 

subject to Atomic Energy Act requirements and exempt from the definition of solid waste 

under RCRA. No distinction has been made in this report; all units containing radioactive 

waste have been included. Hazardous waste that is mixed with nonexempt radioactive 

material is subject to corrective action requirements and have been addressed in this 

report. Similarly, PCB wastes are included where routine releases have been documented. 

Units that are similar in physical characteristics (e.g., container storage areas), or use (e.g., 

firing sites), or waste type (e.g., HE sumps) are described as sub-SWMUs within a larger 

SWMU description. Sub-SWMUs were grouped to eliminate repetition of information and 

each sub-SWMU is considered as a SWMU for purposes of corrective actions. 
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The activities conducted by the facility are in many cases unique and have resulted in the 

creation of SWMUs not addressed by published EPA guidance documents and policy 

directives. The following is a description of the problematic areas encountered during this 

survey with regard to unit identification and the grouping of units. 

Bunkers and Magazines 

Bunkers and magazines used for the storage of high-explosive materials (nonwaste) have 

not been included as solid waste management units unless there have been documented 

routine releases from the structures. Decommissioning of these units requires removal of 

all stored explosives and then burning the structure. Any noncombustible debris remaining 

is typically landfilled. Descriptions of the known landfills receiving such debris, however, 

are included in this report. 

Drains and Waste Lines 

Many floors and sinks in buildings throughout the facility drain to waste lines that direct 

waste to a specific treatment, storage, or disposal unit or directly to an outfall. These 

drains and waste lines have been included in this report as part of the unit they serve. If 

a known release has occurred (e.g., seepage through joints, pipe rupture, etc.), any 

information as to the extent of the release is provided in the SWMU description. 

Determination as to whether a release has occurred is generally made at the time a waste 

line is decommissioned. Any releases of wastes that occur during routine operations 

utilizing functional drains and waste lines are, in general, noted under the description of the 

treatment, storage, or disposal unit receiving the waste (e.g., waste lines from structures 

located in several TAs lead to the TA-50 treatment plant; these lines are noted in the 

description of that unit). 

Outfalls 

All National Pollution Discharge and Elimination System (NPDES) outfalls are shown on the 

map(s) accompanying each TA summary. Information describing NPDES-permitted outfalls 

is provided in Appendix A to this report. (This appendix is subject to revisions based on 

additional information or the construction of new facilities.) Active and inactive outfalls that 

discharged prior to implementation of the NPDES program are described as SWMU 
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because routine and systematic releases of hazardous constituents are suspected to have 

occurred in the receiving areas associated with the outfalls. 

Air Stacks 

A listing of air stacks in operation throughout the active portions of the facility is provided 

in Appendix B to this report. A comprehensive report on air emissions from the facility 

currently is in progress to meet SARA Title Ill requirements. The results of this study were 

not available during preparation of this report. No active air stacks are associated with the 

decommissioned technical areas. Where available information documents or suggests 

significant soil deposition of particulates contained in stack emissions, these areas have 

been described in this report. 

Underground Storage Tanks 

All known underground storage tanks previously or currently used for the storage of wastes 

have been included. Underground tanks used only for storage of products, fuel, or other 

nonwaste materials have not been included unless a release is known or suspected to 

have occurred. (In some cases, tank testing data indicates that the integrity of the tank is 

such that a release potentially could occur; in others, observations during tank removal 

were sufficient to make this determination.) Product tanks removed prior to 1987 are 

included as SWMUs because no program to monitor tanks for leaks was in place at LANL 

prior to that date. 

Closed/Decommissioned Units 

All closed or decommissioned solid waste management units have been described, 

regardless of whether releases have occurred. 

Contaminated Buildings 

Several buildings and other structures at the facility have become contaminated with 

radionuclides or chemicals to the point where they cannot be used and are awaiting 

decommissioning. Descriptions of these buildings, per se, have not been included in this 

report, as they are not considered wastes. An exception to this is a building complex in 

TA-16, which is contaminated to the point of being inherently waste-like. This complex is 

included as a SWMU. 
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Septic Systems 

A septic system typically consists of a tank (and associated waste lines) that discharges to 

a leach field, seepage bed, or outfall. All components of a septic system are grouped as 

one unit. Sanitary waste, not chemically contaminated and managed in septic tanks, is 

exempt from the definition of solid waste. Sanitary waste that is chemically mixed and 

treated by a publicly-owned treatment works is similarly exempt. Regardless of these 

exemptions, units discharging or managing such wastes have been described in this report, 

unless the unit was known to have received only uncontaminated sanitary waste, such as 

those systems that serve guard stations. 

Container Storage Areas 

All areas storing containerized wastes are described. Product, fuel, or raw material storage 

areas are included only if known routine releases have occurred. 

Firing Sites 

Firing sites typically are used for experimentation involving high explosives. Because 

residues of hazardous materials, including metals and reactives, may potentially remain at a 

firing site, the surrounding soil or structural remains may be considered a solid waste 

management unit. Thus, all known firing sites are described in this report. 

REPORT ORGANIZATION 

Descriptions of solid waste management units at the facility are grouped by T A. Each T A 

summary begins with a brief description of its site operations and environmental setting. 

These descriptions are based on information contained in the following reports. 

• Comprehensive Environmental Assessment and Response Program; Phase 1: 
Installation Assessment - Los Alamos National Laboratory (DOE, 1987a-draft} 

• Hydrogeologic Assessment of Technical Area 54, Areas G and L, Los Alamos 
National Laboratory {IT Corp., 1987a) 

• Soil Survey of Los Alamos County, New Mexico (Nyhan, et al., 1978) 

• Environmental Surveillance Reports (Environmental Surveillance Group, 1986; 
Apt and Lee, 1975) 

• Los Alamos National Laboratory Site Development Plan (LANL, 1989) 
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Following the description of the site operations and setting, are the SWMU descriptions. 

Each SWMU is identified by a unique number designation, shown in the upper left-hand 

comer of the SWMU description. The SWMU numbers indicate the technical area that they 

are located in and are sequentially numbered within the TA. SWMU number designations 

are as follows: 

33 - 001 

where: 

33 - the technical area the unit is located in 

001 - the sequential number of SWMU descriptions within that technical area. 

The SWMU descriptions include the name, type, and period of operation for each unit. 

The unit description includes all current, reasonably obtainable information on the unit 

including location, dimensions, and materials of construction. Waste information is provided 

and is as detailed as current information allows. Where possible, the potential for release 

is described and includes any available information on the nature and extent of any actual 

releases. The information provided in each SWMU description is compiled from previously 

published documents as shown in the cross-reference section at the bottom of each SWMU 

description. Other sources of information include interviews and review of LANL internal 

correspondence. Copies of all reference material is available in the ER program files in 

the ER program public reading room. 

Maps indicating the known locations of units are included at the end of each TA summary. 

All units listed on the figure index which precedes the maps. 

Four appendices are included in this report: 

• Appendix A lists the NPDES-permitted outfalls at LANL; it is current as of 
1990. 

• Appendix B lists the hazardous air emissions from the facility; this information 
is based on a report that was in progress in 1988. 

• Appendix C lists sites of environmental concern that do not meet the definition 
of a SWMU. 

• Appendix D lists the current property owners of the past and present technical 
areas. 
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CORRELATION OF SWMUS WITH PREVIOUSLY IDENTIFIED UNITS 

At the bottom of each SWMU description is a cross reference section. It provides a 

correlation between the SWMUs in this report and the LANL CEARP Phase I units, RFA 

units, and Environmental Restoration Program Database descriptions. Structures associated 

with each SWMU are also indicated on the cross reference. 

There is some uncertainty in correlation between the RFA units and SWMUs described in 

this report. This uncertainty arises principally from two factors: (1) individual SWMU units 

encompass more or less than one RFA unit, and (2) the RFA descriptions do not include 

enough information for a positive correlation; these correlations are noted with a question 

mark on the cross reference section. 

The following tables list the major changes made to the SWMU report in this revision. 

Table 1-1 shows the SWMUs that have been assigned a new SWMU number due to 

changes in the technical area boundaries that were put into effect in 1989. Table 1-2 

shows the new SWMUs that have been identified and added and Table 1-3 shows SWMUs 

that have been deleted along with rationale for the deletion. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 

ORIGINAL NUMBER NEW NUMBER TITLE/DESCRIPTION 

Technical Area 0 

O-Q02* 61-006 Used Oil Container Storage Area 

0-006* 61-005 Active Landfill 

0-007* 73-001 (a)-(b) Landfills 

0-009* 9-013 Material Disposal Area M 

0-010 73-005 Surface Disposal 

O-Q11 (f) 72-002 Open Detonation Area 

0-011 (g) 36-009 Open Detonation Area 

0-013 69-001 Two-Mile Mesa Incinerator 

0-014* 73-002 Airport lncinerator/Surtace Disposal 

0-015(a) 72-001 Active Firing Range 

O-Q15(b) O-Q15 Active Firing Range 

O-Q18(b) 0-018(a) Pueblo Wastewater Treatment Plant 

0-018(c) O-Q18(b) Bayo Wastewater Treatment Plant 

0-020 73-003 Garbage Truck and Can Cleaning 

0-021 (a) 73-004(a) Inactive Airport Septic System 

0-021 (b) 73-004(b) Inactive Airport Septic System 

0-022 61-004(b) Decommissioned Septic System 

0-023* 61-007 Soil Contamination/Operational Release 

Technical Area 1 

1-003* 1-003(a) Bailey Bridge Landfill 

Technical Area 2 

2-Q06 2-006(a) French Drain 

2-008* 2-00S(a) Cooling Tower Slowdown 

2-009(e)-(h) 2-009(c) Operational Releases 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

ORIGINAL NUMBER NEW NUMBER TITLE/DESCRIPTION 

Technical Area 3 

3-001 (g) 60-001(a) Active Container Storage Area 

3-001 (h) 60-001 (b) Active Container Storage Area 

3-001 (i) 3-001 (g) Active Container Storage Area 

3-001 (j) 3-001 (h) Active Container Storage Area 

3-001 (k) 3-001 (i) Active Container Storage Area 

3-001 (k) 3-056(b) Active Container Storage Area 

3-001 (I} 3-0010) Active Container Storage Area 

3-001(m)* 3-001 (k) Active Container Storage Area 

3-001 (n) 3-001 (I) Active Container Storage Area 

3-001 (n) 3-056(1) Active Container Storage Area 

3-001 (o) 3-001 (m) Active Container Storage Area 

3-001 (p}* 3-056(a) Used Oil Storage Area 

3-001 (q) 61-001 Active Container Storage Area 

3-001 (r)* 3-056(c) Active Container Storage Area 

3-001 (s) 3-056(d) Active Container Storage Area 

3-001 (t) 3-056(e) Active Container Storage Area 

3-001 (u) 3-056(h) Active Container Storage Area 

3-003(c)* 61-002(a) PCB Storage Area 

3-004 3-004(a) Radioactive Waste Storage Area 

3-004 3-004(b) Radioactive Waste Storage Area 

3-00S(a) 60-004(a) Equipment and Debris Storage Area 

3-00S(b) 60-004(b) Diesel Sludge Drum Storage 

3-00S(c) 60-004(c) Drum Storage Area 

3-006(a) 61-003 Burn Facility 

3-006(b) 3-006 Burn Facility 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED} 

ORIGINAL NUMBER NEW NUMBER TITLE/DESCRIPTION 

3-Q09(h}* 60-002 Landfill/Surface Disposal 

3-010* 3-Q10(a} Vacuum Pump Oil 

3-Q13* 3-Q13(a} Storm Drain 

3-013* 3-Q13(b} Floor Drains 

3-Q13* 3-Q13(c} Cable Wash Pad 

3-Q16(b} 3-016(a} Seepage Pit 

3-Q16(c} 60-006(a} Septic Tank 

3-Q16(d} 60-006(a} Seepage Pit 

3-017(a} 3-016(c} Active Septic System 

3-017(b} 61-004(a} Inactive Septic System 

3-017(c} 3-Q16(b} Active Septic System 

3-Q20* 3-Q20(a} Pit 

3-Q26 3-Q26(a} Pump Sump 

3-Q27(a) 60-003 Vehicle Maintenance Oil and 
Water Separators 

3-027(b) 3-Q27 Vehicle Maintenance Sump 

3-029(a}* 60-005(a) Solar Pond 

3-029(b)* 3-029 Asphalt Dumping Pit 

3-Q30(a) 60-005(b) Drilling Mud Pit 

3-Q30(b} 3-030 Earthen Pit 

3-034 3-034(a) Radioactive Waste Storage Tanks 

3-Q35(a)* 3-043(e} Decommissioned Product Tank 

3-Q35(b}* 3-Q35(a} Leaking Underground Fuel Tank 

3-035(d} 3-Q35(b} Leaking Underground Fuel Tank 

3-Q36(d}* 3-036(c} Cooled Asphalt Storage Tanks 

3-Q36(e}* 3-036(d} Asphalt Emulsion Storage Tanks 

3-Q39* 3-Q39(a} Silver Recovery Unit 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

ORIGINAL NUMBER 

3-044* 

Technical Area 5 

5-005* 

Technical Area 6 

6-007* 

6-007* 

6-007* 

6-007* 

Technical Area 9 

9-008* 

9-010 

Technical Area 10 

10-003* 

10-003* 

10-003* 

10-003(d)* 

10-003(e)* 

10-003(1)* 

Technical Area 15 

15-004{c) 

15-004{d) 

15-004{e)* 

15-004{1) 

NEW NUMBER 

3~44{a) 

5-005(a) 

6-007(a) 

6-007(b) 

6-007(c) 

6-007(d) 

9-00S(b) 

9-01 O(a) 

10-003(d) 

1 0-003(e) 

10-003(1) 

10-003(g) 

10-003(h) 

10-003(i) 

15-004{b) 

15-004{b) 

15-004{c) 

15-004{d) 

TITLE/DESCRIPTION 

Container Storage Area 

French Drain 

Two Pits 

Pit 

Pit 

Pit 

Oxidation Pond 

Waste Can Shelter 

Industrial Liquid Waste Disposal Pit 

Industrial Liquid Waste Disposal Pit 

Industrial Liquid Waste Disposal Pit 

Manhole 

Manhole 

Tank TA-10-39 

Firing Point A Control Chamber 

Firing Point AX-Unit Chamber 

Firing Point B Plate Barricade 

Firing Point C Control Chamber 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
{CONTINUED) 

ORIGINAL NUMBER NEW NUMBER TITLE/DESCRIPTION 

15-004{g) 15-004{e) Firing Point D Control Chamber 

15-004(h) 15-004(f) Firing Point E X-Unit Chamber 

15-004(i) 15-004(g) Firing Point G Barricade 

15-0040) 15-004(g) Firing Point G X-Unit Chamber 

15-004{k) 15-004(h) Firing Point H Instrument Chamber 

15-004(1) 15-004(c) Firing Point B X-Unit Chamber 

15-004{m) 15-004(f) Firing Point E Control Chamber 

15-004{n) 15-004(g) Firing Point G Control Chamber 

15-004{0) 15-004(h) Firing Point H Camera Chamber 

15-012(b)* 15-010(c) Outfall 

15-012(c)* 15-014(m) Outfall 

15-012{d)* 15-014{k) Outfall 

15-012{e)* 15-014{1) Outfall 

15-012{f)* 15-014(i) Outfall 

15-012(g)* 15-0140) Outfall 

Technical Area 16 

16-003(p)-(v)* 16-029(a)-(g) Inactive HE Sumps 

16-005(g) 16-005(f) Septic System Dosing Chamber 

16-005(h) 16-005(f) Septic System Distribution Box 

16-005(i) 16-005(g) Filter Bed 

16-0050) 16-005(h) Septic Tank 

16-005{k) 16-005(i) Septic Tank 

16-005(1) 16-0050) Septic Tank 

16-005(m) 16-029(h2) Inactive HE Septic System Manhole 

16-005(n) 16-005(k) Septic Tank 

16-005(o) 16-005(1) Grease Trap 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

ORIGINAL NUMBER 

16-006(a)* 

16-006(b)* 

16-006(c) 

16-006(d)* 

16-006(e)* 

16-006(f)* 

16-006(g)* 

16-006{h)* 

16-007* 

16-009(a)* 

16-013(a)* 

16-013(b)* 

16-021 * 

16-022 

Technical Area 18 

18-001* 

18-005* 

Technical Area 20 

20-004(a) 

20-004(b) 

Technical Area 21 

21-002* 

21-006(c)* 

21-006(d)* 

21-006(e)* 

NEW NUMBER 

16-005(n) 

16-006(a) 

16-006(b) 

16-006(c) 

16-006(d) 

16-006(e) 

16-005(o) 

16-006(f) 

16-007(a) 

16-009 

16-013 

16-012(z) 

16-021(a) 

16-022(a) 

18-001 

18-005(a) 

20-005 

20-004 

21-002(a) 

21-006(b) 

21-006(c) 

21-006(d) 

TITLE/DESCRIPTION 

Decommissioned Septic System 

Active Septic System 

Active Septic System 

Active Septic System 

Active Septic System 

Active Septic System 

Decommissioned Septic System 

Active Septic System 

Four Decommissioned Waste Ponds 

Burn Area 

Decommissioned Container Storage Area 

Rest House Storage 

Plating Operation Drainage 

Leaking Underground Storage Tank 

Lagoons 

Soil Contamination Under Magazine 

Decommissioned Septic System 

Septic System 

Abandoned Drums 

Seepage Pit 

Seepage Pit 

Stone Pit 

*Units identified in the RCRAIHSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
{CONTINUED) 

ORIGINAL NUMBER NEW NUMBER TITLE/DESCRIPTION 

21-011 {h)* 21-011 {i) Acid Tank TA-21-288 

21-011 (i)" 21-0110) Acid Tank TA-21-289 

21-012* 21-012{a) Dry Well 

21-016(b)* 21-016{a) Adsorption Bed Sump 

21-016{c)* 21-016{a) Adsorption Bed Sump 

21-016(d)* 21-016{a) Adsorption Bed Sump 

21-016{e)* 21-016{a) Adsorption Bed Sump 

21-016(f)* 21-016{b) Redwood Pit 

21-016(g)* 21-016(c) Waste Shafts 

Technical Area 22 

22-002{a) 22-003{a) Solvent Storage Drum 

22-002{b) 22-003{g) Solvent Storage Container 

22-004(a) 22-014(a) Sump 

22-004(b) 22-014{a) Dry Well 

22-005* 22-014(b) Sumps 

22-006* 22-015{a) Dry Wells 

22-007* 22-015{b) Sump System 

22-008* 22-015{c) Drains and Outfall 

22-009* 22-015(d) Drain 

22-009 22-015{e) Sump 

22-010(a)* 22-016 Inactive Septic System 

22-010(b)* 22-010{a) Active Septic System 

22-01 O(c)* 22-01 O(b) Active Septic System 

Technical Area 23 

23-001 9-014 Firing Site 

23-002 9-015 Industrial Waste Manhole 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

ORIGINAL NUMBER 

Technical Area 24 

24-001(a) 

24-001 (b) 

Technical Area 25 

25-002(a) 

25-002(b) 

Technical Area 26 

26-002 

Technical Area 33 

33-011* 

Technical Area 35 

35-009(f)* 

35-009(g)* 

35-014* 

35-014* 

Technical Area 36 

36-004 

.36-006(a) 

Technical Area 39 

39-001* 

39-001* 

39-002* 

39-002(b) 

39-002(c)* 

39-002(d) 

NEW NUMBER 

16-0050) 

16-005(m) 

16-006(g) 

16-006(h) 

26-002(a) 

33-011 (a) 

35-009(c) 

35-009(d) 

35-014(a) 

35-014(b) 

36-004(f) 

36-006 

39-001 (a) 

39-001 (b) 

39-007(e) 

39-007(b) 

39-007(a) 

39-002(c) 

TITLE/DESCRIPTION 

Septic System 

Septic System 

Septic System 

Septic System 

Sump System 

Drilling Storage Yard 

Septic Tank (now includes a newly 
identified distribution box, as well) 

Septic Tank 

Operational Release 

Leaking Drum 

Firing Site 

Surface Disposal Area 

Two Disposal Trenches 

Four Disposal Trenches 

Inactive Storage Area 

Inactive Storage Area 

Inactive Storage Area 

Active Satellite Storage Area 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1·1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

ORIGINAL NUMBER 

39-002(g) 

39-002(h) 

39-006* 

Technical Area 40 

40-002 

40-002 

Technical Area 42 

42-002 

Technical Area 43 

43-001* 

Technical Area 46 

46-009 

Technical Area 48 

48-002(b)* 

48-003(a)-(b)* 

Technical Area 49 

49-001* 

49-001* 

49-001* 

49-001* 

49-001* 

49-001* 

49-001* 

Technical Area 50 

50-001* 

50-002(b)* 

50-002(c)* 

NEW NUMBER 

39-007(c) 

39-007(d) 

39-006(a) 

40-002(a) 

40-002(b) 

42-002(a) 

43-001(a) 

46-009(a) 

48-002(c) 

48-003 

49-001 (a) 

49-001(b) 

49-001 (c) 

49-001 (d) 

49-001 (e) 

49-001(f) 

49-001 (g) 

50-001(a) 

50-004(b) 

50-002(b) 

TITLE/DESCRIPTION 

Inactive Storage Area 

Inactive Storage Area 

Septic System 

Drum Storage Area 

Shot Waste Storage Area 

Vacublaster 

Industrial Waste Unes 

Canyonside Disposal 

Container Storage Area 

Inactive Septic System 

Area 1 of MDA AB 

Area 2 of MDA AB 

Area 2A of MDA AB 

Area 28 of MDA AB 

Area 3 of MDA AB 

Area 4 of MDA AB 

Migrant Contamination 

Radioactive Waste Treatment Facility 

Tank Farm 

Tank 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

ORIGINAL NUMBER 

50-002(d)* 

50-004* 

50-006* 

50-006* 

50-006* 

50-011 (b)* 

50-011 (c)* 

Technical Area 51 

51-001 (a) 

51-001 (b) 

51-001 (c) 

51-001 (d) 

Technical Area 52 

52-002(b) * 

52-002(c) * 

52-002(d) .. 

52-002(e) * 

52-002(f) * 

52-002(g) * 

52-002(h) * 

52-002(i) * 

52-0020) .. 

52-002(k) .. 

Technical Area 54 

54-003(b) .. 

54-011 

NEW NUMBER 

50-002(c) 

50-004(a) 

50-006(a) 

50-006(c) 

50-006(d) 

50-011 (a) 

50-011 (a) 

54-007(d) 

54-007(e) 

51-001 

51-001 

52-002(a) 

52-002(b) 

52-002(c) 

52-002(d) 

52-002(e) 

52-002(e) 

52-002(b) 

52-002(b) 

52-002(f) 

63-001 (b) 

54-015(a) 

54-015(h) 

TITLE/DESCRIPTION 

Tank 

Radioactive Contaminated Waste Line 

Contamination from Sump Overflow 

Plutonium Contaminated Soil 

Treatment Plant Effluent Outfall 

Decommissioned Septic System 

Decommissioned Septic System 

Septic System 

Septic System 

Septic System 

Septic System 

Distribution Box 

Septic Tank 

Septic System 

Septic System 

Septic System 

Seepage Pit 

Septic Tank 

Septic Tank 

Septic System 

Septic System 

Drum Storage Area 

TRU Waste Packaging Area 

*Units identified in the RCRA/HSWA Operating Permit. 
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TABLE 1-1 

RENUMBERED SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED} 

ORIGINAL NUMBER NEW NUMBER TITLE/DESCRIPTION 

54-012 54-012(a} Compactor in MDA-G 

54-013* 54-013(a} Truck Washing Pit in TA-54 West 

Technical Area 55 

55-002 55-002(a} Low Level Radioactive Waste Oil Drum 

55-009 64-001 (b) Sump 

Technical Area 57 

57-004 57-004(a} Drilling Mud Pit 

Technical Area 73 

73-001 73-001 (a) Inactive Airport Landfill 

73-001 73-001 (b) Waste Oil Pit 

O-Q10 73-005 Surface Disposal 

*Units identified in the RCRAIHSWA Operating Permit. 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 

SWMU NUMBER 

Technical Area 0 

O-Q10 

0-024 

0-025 

O-Q26 

0-027 

0-028(a)-(b) 

0-029(a)-(c) 

O-Q30(a)-(m) 

O-Q31 (a)-(b) 

0-032 

O-Q33 

Technical Area 1 

LAN:TA-1270-1-2 

1-001 (o) 

1-001 (p) 

1-001 (q) 

1-001 (r) 

1-001 (s) 

1-001 (t) 

1-001 (u) 

1-Q01 (v) 

1-Q01 (w) 

1-003(b)-(e) 

1-Q06(a)-(b) 

1-007(a)-(b) 

TITLE/DESCRIPTION 

Surface Disposal Area South of MDA-B 

Cistern 

Tank Mesa Landfill 

Gun Mount Landfill 

DP Road Storage Area 

Los Alamos County Recreational Areas 

Leakage from PCB Transformers 

Septic Systems 

Soil Contamination Beneath Former Service Stations 

Soi Contamination Beneath Former Zia Motorpool Facilities 

Soil Contamination Beneath Former Zia Warehouses 

Sanitary Sewer Drainline/Outfall 

Sanitary Sewer Drainline/Outfall 

Sanitary Sewer Drainline/Outfall 

Sanitary Sewer Drainline 

Sanitary Sewer Drainline/Outfall 

Sanitary Sewer Drainline 

Sanitary Sewer Drainline 

Sanitary Sewer Drainline 

Sanitary Sewer Drainline 

Debris Disposal Areas 

Drainlines and Outfalls 

Soil Contamination Beneath Former Buildings 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
{CONTINUED) 

SWMU NUMBER 

Technical Area 2 

2-Q04{g) 

2-006{b) 

2-006{c)-(d) 

2-006{e) 

2-00S(b) 

2-00S(c) 

2-009{d) 

2-011 {a)-( e) 

2-012 

2-013 

Technical Area 3 

3-001 (h)-(y) 

3-002(d) 

3-003{c) 

3-003{d) 

3-003{e) 

3-003{f) 

3-003{g) 

3-003{h) 

3-003{i) 

3-0030) 

3-003{k) 

3-003{1) 

3-003{m) 

3-003{n) 

3-003{0) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Portable Tank 

Acid Waste Line 

Drain line 

Sump 

Photo Processing Outfall 

Outfall into Stream 

Operational Release 

Storm Drains and Outfalls 

Potential Soil Contamination Beneath Former USTs 

Active Hazardous Waste Container Storage Areas 

Active Satellite Container Storage Areas 

Former Drum Storage Area 

Drum and Capacitor Storage Area 

Transformer Storage Area 

Transformer Storage Area 

Transformer Storage Area 

PCB Oil Spill 

PCB Transformer Storage Area 

PCB Transformer Storage Area 

Drum and Capacitor Storage Area 

PCB Storage Area 

PCB Transformer Storage Area 

Capacitor and Transformer Storage Area 

PCB Storage Area 

Capacitor Storage and Maintenance 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

3-Q03(p) 

3-Q04(c)-(d) 

3-Q04(e) 

3-Q09(i) 

3-Q09G) 

3-010{b) 

3-Q10(c) 

3-Q10{d} 

3-Q13(d} 

3-013(e} 

3-Q13(f} 

3-Q13(g} 

3-013{h} 

3-014(v} 

3-014(w) 

3-014(x} 

3-014(y) 

3-014(z} 

3-014{a2} 

3-Q14{b2) 

3-014(c2) 

3-016{d) 

3-Q16(e) 

3-020{b) 

3-025(c) 

3-026(b} 

3-Q26(c) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

PCB Transformer and Capacitor Storage Area 

Radioactive Waste Storage Dumpsters 

Radioactive Waste Storage Drum 

Debris Surface Disposal Area 

Soi I Fill Area 

Vacuum Pump 

Hydraulic Pump Oil Leak 

Vacuum Pumps 

Hydraulic Bender and Shearer 

Antifreeze Spill 

Stained Soil Area 

Oil Stained Soil 

Oil and Grease Leaks 

Floor Drains 

Photographic Waste 

Photographic Waste 

Floor Drains 

Floor Drains 

Floor Drains 

Outfall 

Outfall 

Septic Pit 

Septic Pit 

Steam Cleaning Pit 

Sump 

Four Sumps 

Cooling Tower Sumps 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

3-026(d) 

3-034(b) 

3-036(e) 

3-036(f) 

3-036(g) 

3-036(h) 

3-036(i) 

3-Q360) 

3-Q38(c) 

3-Q38(d) 

3-038(e) 

3-Q38(f) 

3-039(b}-(e) 

3-043(a)-(b) 

3-043(d) 

3-Q43(f)-(i) 

3-044(b) 

3-045(b) 

3-045(c) 

3-045(d) 

3-045(e) 

3-045(f) 

3-045(g) 

3-045(h) 

3-Q45(i) 

3-046 

3-047(a)-(k) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Sump 

Waste Transfer Tanks 

Reclamite Storage Tank 

Unleaded Gasoline Storage Tank 

Sulfuric Acid Storage Tank 

Cooling Water Inhibitor Storage Tanks 

Diesel Fuel Storage Tanks 

Diesel Fuel Storage Tanks 

Industrial Waste Lines 

Industrial Waste Lines 

Sink Drain 

Drainline 

Silver Recovery Units 

Decommissioned Tanks 

Decommissioned Tanks 

Decommissioned Tanks 

Lithium Hydride Storage Area 

Cooling Tower Outfall 

Cooling Tower Outfall 

Storage Tank Outfall 

Tank and Pump Building Outfall 

Sink Drain Outfall 

Storm Drain Outfall 

Cooling Tower Outfall 

Floor and Sink Drain Outfall 

Waste Treatment Tank 

Soil Contamination from Product Storage Tanks 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

3-048 

3-049(a)-(e) 

3-050(a)-(g) 

3-051 (a)-(d) 

3-052(a)-(c) 

3-053(c) 

3-054(a)-(e) 

3-055(a)-(d) 

3-056(i)-(n) 

3-057 

3-058 

3-059 

Technical Area 4 

4-003(a)-(b) 

4-004 

Technical Area 6 

6-007(e) 

6-007(f) 

6-008 

Technical Area 5 

5-001 (a) 

5-005(b) 

5-00S(a)-(h) 

Technical Area 8 

8-008(a)-(d) 

8-009(a)-(e) 

8-01 O(a)-(c) 

8-011 (a)-(b) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Radioactive Container Storage Area 

Soil Contamination from Mortandad Canyon Outfalls 

Soil Contamination from Stack Emissions 

Soil Contamination from Leaking Compressors 

Storm Drainage System 

Rolling Mill Building Soil Contamination 

Cooling Tower and Associated Outfalls 

Outfalls 

Waste Storage Facilities 

Cafeteria Grease Traps 

TRU Container Storage Area 

Boneyard 

Drains and Outfalls 

Soil Contamination Beneath Former Building 

Pit 

Surface Disposal Areas 

Decommissioned UST 

Firing Point 

Outfall 

Soil Contamination Beneath Former Buildings 

Transformer Storage Area 

Drains and Outfalls 

Waste Container Storage Area 

Decommissioned Underground Storage Tanks 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

Technical Area 9 

9-003(g)-(i) 

9-00S(a) 

9-01 O(b)-(c) 

9-016 

Technical Area 10 

10-001 (e) 

10-003(m) 

10-003(n) 

10-003(0) 

Technical Area 11 

11-005(c) 

11-011 (a)-(d) 

11-012(a)-( d) 

Technical Area 14 

14-010 

Technical Area 15 

15-004(i) 

15-005(d) 

15-006(e) 

15-00S(e)-(g) 

15-009(k) 

15-009(1) 

15-012(b) 

15-013(a)-(b) 

15-014(a)-(m) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Decommissioned Sumps and Pipes 

Lagoon 

Waste Can Shelters 

Decommissioned UST 

Sand Pile Detonation Experiment Site 

Clay Pipe Drain 

Stream Bed Leach Field 

Decontamination Holes 

Sanitary Sewer Une 

Drainlines and Outfalls 

Soil Contamination at Former Building Sites 

Decommissioned Sumps and Drains 

Blast Test Site 

Lead Brick Storage Area 

120-mm Gun Firing Site 

Surface Disposal Areas 

Active Septic System TA-15-67 

Active Septic System T A-15-00 

Containment Vessel Washing Area 

Underground Storage Tanks 

Deadlines and Outfalls 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

Technical Area 16 

16-007(b) 

16-01 O(n) 

16-012(a2) 

16-016(d) 

16-016(e) 

16-016(f) 

16-016(g) 

16-021 (b) 

16-021 (c) 

16-022(b) 

16-024(a)-(v) 

16-025(a)-(h2) 

16-026(a)-(k2) 

16-027(a)-(d) 

16-028(a)-(e) 

16-029(h)-(h2} 

16-030(a)-(h) 

16-031 (a)-(h) 

16-032(a)-(e) 

16-033(a)-O) 

16-034(a)-(p) 

16-035 

16-036 

16-037 
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TITLE/DESCRIPTION 

Small Earth Pond 

Burning Ground Trough 

Less Than 90 day Storage 

Debris Area 

Surface Disposal 

Construction Debris Disposal Area 

Scattered Debris 

Hydraulic Press Leak 

Barium Nitrate Grinding Drainage 

Leaking Underground Storage Tank 

Soil Contamination from Decommissioned Magazines 

Soil Contamination at Decommissioned HE Facilities 

Inactive Outfalls from Building Drains 

Leakage from PCB Transformers 

Active Outfalls from Cooling Towers and Tanks 

Inactive HE Sumps 

Active Outfalls from Building Drains 

Inactive Outfalls: Cooling Towers/Industrial Lines 

Decommissioned HE Sumps 

Decommissioned Fuel Tanks 

Soil Contamination from Miscellaneous Buildings 

Soil Contamination from Former Control Bunker 

Soil Contamination from Battleship Bunkers 

Industrial Waste Tank 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

Technical Area 18 

18-001 (d) 

18-001 (c) 

18-005(b)-(c) 

18-008 

18-009(a)-(e) 

18-01 O(a)-(f) 

18-011 

18-012(a)-(d) 

Technical Area 19 

19-003 

Technical Area 21 

21-002(b) 

21-004(d) 

21-006(e) 

21-006(f) 

21-011 (h) 

21-012(b) 

21-013(d) 

21-013(e) 

21-013(f) 

21-013(g) 

21-022(i)-(j) 

21-024(1)-(o) 

21-028(e) 

21-029 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Sanitary Sewer Lines 

Gravity Drain 

HE Storage Magazines 

Inactive Underground Storage Tank 

Leakage From PCB Transformers 

Storm Sewer Outfalls 

Potential Soil Contamination Beneath Former Structure 

Sumps, Acid Drainlines, Outfalls 

Drainline and Outfall 

Barrel Storage Area 

Sump/Pump 

Seepage Pit 

Paved Seepage Pit 

Acid Tank 

Dry Well 

"Cold Dump" 

Construction Refuse Disposal Area 

Disposal Area 

Drainlines 

Sump Pump 

Drainlines/Outfalls 

Three Satellite Container Storage Areas 

DPTank Farm 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMUNUMBER 

Technical Area 22 

22-003(b )-(g) 

Technical Area 26 

26-002(b) 

Technical Area 27 

27-004 

Technical Area 33 

33-002(d)-(e) 

33-004(g) 

33-004(h) 

33-004(i) 

33-0040) 

33-004(k} 

33-004(1) 

33-004(m) 

33-004(n) 

33-010(d) 

33-01 O(e) 

33-010(f) 

33-010(g) 

33-010(h) 

33-011 (b) 

33-011 (c) 

33-011 (d) 

33-011 (e) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Satellite Storage Areas 

Drain line/Outfall 

Soil Contamination Under Former Building Location 

Drainlines/Outfalls 

Drainline/Outfall 

Drainline/Outfall 

Drain lines/Outfall 

Outfall System 

Drain lines/Outfall 

Drainline/Outfall 

Septic System 

Septic System 

Old Debris Site 

Debris Site 

Debris Site 

Debris Site 

Debris Site 

Storage Yard 

Soil Contamination Area 

Possible Soil Contamination Area 

Soil Contamination Area 
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TABLE 1·2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

Technical Area 35 

35-003{r) 

35-004(k)-(o) 

35-009(e) 

35-011 (d) 

35-012(b) 

35-014(c) 

35-014(d) 

35-014(e) 

35-014(f) 

35-014(g) 

35-016(a)-(q) 

35-017 

35-018(a)-(b) 

Technical Area 36 

36-003(d) 

Technical Area 39 

39-002(b) 

39-002(e)-(g) 

39-006(b) 

39-008 

39-009 

Technical Area 40 

40-002(c) 

Technical Area 41 

41-003 

41-004 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Outfall 

Container Storage Areas 

Drainline/Outfall 

Underground Storage Tanks 

"Oil Siege Tanks" (Underground Storage Tanks) 

Stained Soil Area 

Stained Soil Areas 

Dielectric Oil Spill Areas 

Stained Soil Areas 

Stained Soil Areas 

Drains and Outfalls 

Soil Contamination from Reactor Operations 

Leaking PCB Transformers 

Septic System 

Active Satellite Storage Area 

Active Satellite Storage Areas 

Active Septic System 

Soil Contamination at Gun Firing Site 

Drainline and Outfall 

Photo Processing Waste Storage Area 

Sump 

Container Storage Area 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

Technical Area 42 

42-002(b) 

42-004 

Technical Area 43 

43-001 (b) 

43-005 

Technical Area 45 

45-004 

Technical Area 46 

46-003(h) 

46-004(i) 

46-0040) 

46-004(k) 

46-004(1) 

46-004(m) 

46-004(n) 

46-004(0) 

46-006(e) 

~6-008(g) 

46-009(b) 

46-01 O(a)-(f) 

Technical Area 48 

48-002(b) 

48-002(d) 

48-002(e) 

48-007(a)-(f) 

48-008 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Large Objects Cleaning Area 

Canyon Disposal 

Drinking Fountain Discharge 

Radioactive Uquid Waste Storage 

Outfalls 

Septic System 

Pumphouse and Cooling Tower Outfall 

Laboratory Outfall 

Cooling Tower Outfall 

Cooling Tower Outfall 

Noncontact Cooling Water Outfall 

Noncontact Cooling Water Outfall 

Treated Cooling Water Outfall 

Metallurgical Polishing Effluent Release 

Drum Storage Area 

Canyonside Disposal 

Active Waste Storage Areas 

Container Storage Area 

Container Storage Area 

Container Storage Area 

Drains and Outfalls 

Leakage from PCB Transformers 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMUNUMBER 

48-009 

48-010 

Technical Area 49 

49-008( a)-( d) 

49-009 

Technical Area 50 

50-001 (b) 

50-002(d) 

50-004(c) 

50-00G(b) 

50-00G(e) 

50-011 (b) 

Technical Area 52 

52-002(g) 

Technical Area 53 

53-001 (e)-(o) 

53-00G(f) 

53-010 

53-011 (a)-( e) 

53-012(a)-(h} 

Technical Area 54 

54-001 (f) 

54-012(b) 

54-013(b) 

54-014(a)-(d) 

54-015(b} 

54-015(c)-(f) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Soil Contamination from Air Compressor Operations 

Surface Impoundment 

Surface Contamination at Area 12 

Decommissioned Underground Storage Tank 

Radioactive Waste Drainlines 

Nitric Acid Storage Tank 

Drainlines and Associated Manholes 

Potentially Contaminated Soil 

Releases from Diesel Fuel Tank 

Sanitary Sewer Drainlines 

Septic System 

Satellite Storage Areas 

Underground Storage Tank 

Soil Contamination 

Leaking PCB Transformers 

Drains and Outfalls 

Hazardous Waste Container Storage Area 

Drum Crusher in MDA-L 

Truck Monitoring/Washing Facility in MDA-G 

Radioactive Waste Storage Shafts and Pits 

Dumpster Storage of Low Level Waste in MDA-G 

TRU Waste Storage Pads 1 to 4 in MDA-G 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS (SWMUs) 
(CONTINUED) 

SWMU NUMBER 

54-015(g) 

54-015(i) 

54-0150) 

54-015(k) 

54-016(a)-(b) 

54-017 

54-018 

54-019 

54-020 

54-021 

54-022 

Technical Area 55 

55-002(b) 

55-010 

55-011 (a)-( e) 

55-012 

55-013 

Technical Area 57 

57-004(b) 

Technical Area 59 

59-004 

Technical Area 60 

60-001 (c)-(d) 

60-004(d) 

60-004(e) 

60-006(c) 

60-00?(a)-(b) 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Uranium Contaminated Lead Casks 

Radioactively Contaminated Forklift Battery in MDA-L 

Storage of Mixed Waste Sludge in MDA-G 

Retrievable TRU Waste Surface Storage in MDA-G 

Sumps in Area G and TA-54 West 

M DA-G Disposal Pits Active Before 11 /19/1980 

M DA-G Disposal Pits Active After 11 /19/1980 

MDA-G Disposal Shafts Active Before 11/19/1980 

MDA-G Disposal Shafts Active After 11/19/1980 

Waste Oil Storage Tanks in Area G 

Leakage from PCB Transformer 

Low Level Waste Dumpsters 

Solvent Spills 

Drains and Outfalls 

Inactive Hazardous Waste Container Storage Area 

Active Hazardous Waste Container Storage Area 

Surface Impoundment 

Outfall 

Satellite Container Storage Area 

Underground Storage Tank Cutting Area 

Storage Area 

Septic Tank 

Operational Releases 
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TABLE 1-2 

NEW SOLID WASTE MANAGEMENT UNITS {SWMUs) 
(CONTINUED) 

SWMUNUMBER 

Technical Area 63 

63-001 (a)-(b) 

Technical Area 64 

64-001 (a) 

Technical Area 69 

69-002(a) 

69-002(b) 

Technical Area 72 

72-003(a)-(b) 

Technical Area 73 

73-001 (c) 

73-001 (d) 

73-004(c) 

73-004(d) 

73-006 

LAN:TA-1270-1-2 

TITLE/DESCRIPTION 

Septic Systems 

Active Waste Container Storage Area 

Septic System 

Septic System 

Septic System 

Debris Disposal Area 

Debris Burial Pits 

Control Tower Septic System 

Landfill Office Septic System 

Airport Building Outfalls 
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TABLE 1-3 

DELETED SOLID WASTE MANAGEMENT UNITS (SWMUs) 

SWMU NUMBER 

Technical Area 0 

O-Q18(a) 

Technical Area 2 

2-009(c)* 

2-Q09(d) 

2-Q09(i) 

Technical Area 3 

3-Q35(c) 

3-036(c) 

Technical Area 15 

15-009(k) 

Technical Area 16 

16-002 

16-009(b)* 

16-014 

Technical Area 21 

21-006(b)* 

21-016(b)- (e)* 

RATIONALE 

The White Rock Wastewater Treatment Plant was deleted 
because it never received Laboratory waste. 

Unit was the same site as 2-003(e). 

Unit was the same site as 2-Q03(b). 

Unit was the same site as 2-003(d). 

Tank TA-3-382-2 has been deleted because no visible 
signs of contamination were apparent at the time 
of decommissioning. 

The catchment basin was never used. 

Septic system T A-15-293 was never constructed. 

Tritium facility has not become operational and 
does not generate waste. 

Unit was a burn area that was part of Material Disposal 
Area R, which is addressed in 16-019. 

Tritium facility has not become operational and does not 
generate waste. 

Gravel seepage pit is interpreted to be MDA-T (21-016). 

Sumps near and in MDA-T adsorption bed 
considered part of 21-016(a). 

*Units identified in the RCRAIHSWA Operating Permit. 
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TABLE 1-3 

DELETED SOLID WASTE MANAGEMENT UNITS (SWMUs) 

(CONTINUED) 

SWMU NUMBER 

Technical Area 35 

35-009(b)-(c)* 

35-009(d)-(e)* 

Technical Area 36 

36-006(b) 

36-008 

Technical Area 39 

39-002(e) 

39-002(f) 

Technical Area 54 

54-003(a)* 

RATIONALE 

Units were components of a single septic system 
[35-Q09(a)]. 

Units are components of a single septic system [35-009(b)]. 

Unit determined to be soil excavated on site tor use as fill 
material. 

Unit is included in 36-004(c). 

Unit has been deleted because only empty drums were 
noted at this location. 

Unit has been deleted because only empty drums were 
noted at this location. 

Material Disposal Area G is now discussed in SWMU Nos. 
54-014, 54-015, 54-016, 54-017, 54-018, and 54-019. 

*Units identified in the RCRAIHSWA Operating Permit. 
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ACTIVE 

ASL 

BONEYARD 

BOTTOM 

BUNKER 

DECOMMISSIONED 

DETONATION 

DRY WELL 

EXPLOSIVE 

HIGH EXPLOSIVE 
(HE) 

INACTIVE 

LOW ORDER 

MAGAZINE 

WP:LAN:R-1635 

GLOSSARY 

A unit that was in use at the time this report was prepared. 

Above sea level 

A place where surplus, used, or worn-out equipment and 
materials are stored to await disposition (reuse, recycling, 
disposal, etc.) 

Residues remaining from evaporation, distillation, or desiccation 
processes 

A fortified chamber which may be partly covered with soil, 
typically constructed or reinforced concrete and provided with 
embrasures for storage of explosives 

A unit that has been physically removed from the site. 

A violent chemical reaction within a chemical compound or 
mechanical mixture evolving heat and pressure, with the reaction 
preceding through the reacted material toward the unreacted 
material at a supersonic velocity 

A vertical pit with its depth greater than its diameter used to 
dispose of waste in the same manner as a seepage pit. 

Any chemical compound, mixture, or device which, when 
subjected to suitable initiating impulses or agents such as flame, 
spark, heat, impact, or friction (whether applied mechanically or 
electrically), will undergo chemical and physical transformations at 
speeds varying from extremely rapid to virtually instantaneous 
resulting in a sudden and rapid development of very high 
pressure in the surrounding medium 

An explosive in which the transformation from its original position 
and form, once initiated, proceeds with virtually instantaneous and 
continuous speed throughout the total mass, accompanied by the 
rapid evolution of heat and a large volume of gas, causing very 
high pressure and a widespread shattering effect 

A unit that was not in use at the time this report was prepared, 
but is physically present at the site 

The incomplete detonation of high explosives 

Any building, structure, or container, other than a building used in 
the manufacture of energetic materials, which has been approved 
for the storage of these materials 
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OPEN BURNING/ 
OPEN DETONATION 

ORDNANCE 

WP:LAN:R-1635 

The burning or detonation of materials in the open air, either on 
the ground surface or in a containment device, without a 
significant control of the combustion and in such a manner that 
the products of combustion are emitted directly into the ambient 
air without passing through a device intended to control the 
gaseous or particulate emissions 

Military material such as combat weapons of all kinds, including 
ammunition and equipment required for their use 
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AEC 
ASL 
BTX 
CEARP 
CERCLA 
CFR 
CMP 
CMR 
D&D 
DOE 
dU 
EETF 
EID 
EM 
EPA 
EP TOXIC 
ER 
FP 
HE 
HEPA 
HSE 
HSWA 
IWMP 

LAAO 
LAMPF 
LAM PRE 
LANL 
LAPRE 
LASCP 
LASL 
LL 
MAP 
MDA 
ME GAS 
MFP 
N.C. 
NMEID 
NPDES 
O.D. 
OWR 
PAH 
PCB 
PHERMEX 
P.N. 
PPB 
PPM 
RCRA 
RH 
SARA 
SRF 

WP:L.ANL:Ust-1 

LIST OF ACRONYMS 

Atomic Energy Commission 
Above Sea Level 
Benzene, Toluene, Xylene 
Comprehensive Environmental Assessment and Response Program 
Comprehensive Environmental Response, Compensation and Uability Act 
Code of Federal Regulations 
Corrugated Metal Pipe 
Chemical Metallurgical Research (Building) 
Decontamination and Decommissioning 
U.S. Department of Energy 
Depleted Uranium 
Experimental Engineering Test Facility (Building) 
New Mexico Environmental Improvement Division 
Electromagnetic 
U.S. Environmental Protection Agency 
Extraction Procedure Toxicity 
Environmental Restoration 
Fission Products 
High Explosive 
High Efficiency Purified Air (Filter) 
LANL Health, Safety, and Environment Division 
Hazardous and Solid Waste Amendment to RCRA 
Interim Waste Management Program (DOE's Department of Defense Waste 
and Transportation Management) 
U.S. Department of Energy Los Alamos Area Office 
Los Alamos Meson Physics Facility 
Los Alamos Molten Plutonium Reactor Experiment 
Los Alamos National Laboratory 
Los Alamos Power Reactor Experiment 
Los Alamos Site Characterization Program 
Los Alamos Scientific Laboratory 
Low Level (Radioactive Waste) 
Mixed Activation Products 
Material Disposal Area 
Multiple Energy Gamma Assay Spectrometer 
Mixed Fission Products 
Non-Compactible (Radioactive Waste) 
New Mexico Environmental Improvement Division 
National Pollution Discharge Elimination System 
Outside Diameter 
Omega West Reactor 
Polycyclic Aromatic Hydrocarbons 
Polychlorinated Biphenyls 
Pulsed High-Energy Radiographic Machine Emitting X-rays 
Property Numbers 
Parts Per Billion 
Parts Per Million 
Resource Conservation and Recovery Act 
Remote Handled (Radioactive Waste) 
Superfund Amendments and Reauthorization Act 
Size Reduction Facility 



SWMU 
TA 
TCE 
TAU 
Tsk 
TSTA 
UST 
WIPP 

WP:LANL:Ust-2 

LIST OF ACRONYMS 
(Continued) 

Solid Waste Management Unit 
Technical Area 
Trichloroethylene 
Transuranic 
Task 
Tritium Systems Test Assembly (Building) 
Underground Storage Tank 
Waste Isolation Pilot Plant 



TA-O 
OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 0 includes all Los Alamos-related operations and sites outside the 

current and former Laboratory boundaries. Because of the special conditions involved in 

designating a SWMU as belonging to TA-O and because of the varying topography and 

environmental conditions of TA-O, pertinent environmental information is provided in the unit 

descriptions that follow. SWMUs that had been previously identified in TA-O, but are now 

in a designated technical area are discussed in detail in the appropriate technical area 

discussion in this report. The SWMU's that have been renumbered are shown on Table 

1-1 in the introduction to this report. 

WP:L.AN:T A-16491'1 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-O 

0-001 
0-002 
0-003 
0-004 
0-005 
0-006 
0-007 
0-008 
0-009 
0-010 
0-011 
0-012 
0-013 
0-014 
Q-015 
0-016 
0-017 
0-018 
0-019 
0-020 
0-021 
0-022 
Q-023 
Q-024 
0-025 
0-026 
Q-027 
0-028 
0-029 
0-030 
0-031 
0-032 
0-033 

WP:LAN:TA-1724-1 

SURFACE IMPOUNDMENTS 
USED OIL CONTAINER STORAGE AREA (renumbered) 
DECOMMISSIONED CONTAINER STORAGE AREA 
ACTIVE CONTAINER STORAGE AREA 
MORTANDAD CANYON LANDFILL 
ACTIVE LANDFILL (renumbered) 
INACTIVE AIRPORT LANDFILL (renumbered) 
NORTH MESA SURFACE DISPOSAL 
MATERIAL DISPOSAL AREA M (renumbered) 
SURFACE DISPOSAL 
MORTAR IMPACT AREAS 
WESTERN STEAM PLANT 
TWO-MILE MESA INCINERATOR (renumbered) 
AIRPORT INCINERATOR I SURFACE DISPOSAL (renumbered) 
ACTIVE FIRING RANGE 
INACTIVE FIRING RANGE 
WASTE LINES 
ACTIVE WASTEWATER TREATMENT PLANTS 
DECOMMISSIONED WASTEWATER TREATMENT PLANT 
GARBAGE TRUCK AND CAN CLEANING (renumbered) 
INACTIVE AIRPORT SEPTIC SYSTEMS (renumbered) 
DECOMMISSIONED SEPTIC SYSTEM (renumbered) 
SOIL CONTAMINATION I OPERATIONAL RELEASE (renumbered) 
CISTERN 
TANK MESA LANDFILL 
GUN MOUNT LANDFILL 
DP ROAD STORAGE AREA 
LOS ALAMOS COUNTY RECREATION AREAS 
LEAKAGE FROM PCB TRANSFORMERS 
SEPTIC SYSTEMS 
SOIL CONTAMINATION BENEATH FORMER SERVICE STATIONS 
SOIL CONTAMINATION UNDER FORMER MOTORPOOL FACILITY 
SOIL CONTAMINATION BENEATH FORMER ZIA WAREHOUSES 



0-001 SUUACB l:XPOUNDMBNTS 10/31/90 

S'QMKARY 

LOCATION TA·O MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) SURFACE IMP<l.INDMENTS SUSPECTED HAZARDOUS WASTE 
UNIT use STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

There are three surface impoundments near the laboratory boundary in Mortandad Canyon. The impoundments are aligned 
down the canyon, and capacity of the i~ts (in downstre• direction) is 1 11illion, 200,000, and 500,000 gallons, 
respectively. These impoundments were first constructed at this location in the 1970s. Other impoundments had been 
used before these were built. The purpose of the impoundments is to prevent outfall water and sediment originating in 
Upper Mortandad Canyon from moving down canyon and outside of the laboratory boundaries. 

WASTB INFORMATION 

The waste consists of outfall water from laboratory operations and sediments. These include sorbed contaminants which 
are primarily radionuclides (including plutoniiJII, americiiJII, cobalt, and cesiiJII), non-sorbed contaminants (including 
uraniiJII and strontium), and possibly other chemicals. 

RELEASB INFORMATION 

There have been several ~ll surface releases of water from the i~ts; however, so far as is known the flow did 
not extend very far below the impoundments. Some radiological surveys may have been performed below these i~nts. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-001 •• MORTANDAD CANYON 

** No corresponding E. R. Program ll"'i t. 



0-002 USED OIL CONTAINER STORAGE AREA ll/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 61-006. 



0-003 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

DECOMXXSSXOHBD COHTAXHBR STORAGE AREA 10/31/90 

TA-O 
CONTAINER STORAGE AREA 
STORAGE 
DECCM41SSIONED 
7 - 1987 
KNOWN 
NONE 

SUJIKARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 

UNXT INfORMATION 

There was a container storage area at the Western Stea. Plant, TA-0-1051, noted during the VSI. The area consisted of 
55-gallon drums on pallets storing chemicals used for boiler water treatment. This container storage area, esti .. ted to 
be 100 square feet, was deconmissioned in 1987. The site is located near the LAAO Office Building on DOE property. 

WASTB INFORMATION 

The chemicals stored in the drums may have contained algicide& for the treatment of water in the boilers. 

RBLEASB INFORMATION 

The storage area was noted to have had releases fro. dru. corrosion that resulted in spillage below the palleta. There 
were no release controls associated with this unit which allowed uncontrolled drainage to the adjacent canyon. 

SWMU CROSS-BBPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

0·003 ** 0.003 Tsk 26 : 24 TA-0-1051 

** No corresponding E. R. Progr• unit. 



0-004 ACTZVB COHTAZHER STORAGE AREA 10/29/90 

SUMMARY 

LOCATION TA·O MATERIALS MANAGED HAZARDOUS ~STE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 7 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 

RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A container storage area is located in the 6th Street warehouse. This area is used for satellite storage of solvents. 
It is inspected on a regular basis. A 1975 engineering drawing CZ-4627> shows that the asphalt parking area of the 6th 
Street warehouse is sloped to drain into an unlined storm drainage ditch. 

WASTB INFORMATION 

This unit stores solvents. The storm drainage system manages storm water. 

BBLBASB INFORMATION 

The facility i a Inspected regularly and is ina ide a building; releases fr011 this unit are unlikely. Hazardous 
contMinants are not expected to occur in, or be released to, the storm drainage systM. However, past operations at 
most container storage areas have resulted in syste.atfc releases of solid wastes, including RCRA·regulated 
constituents. 

SJMU CRQSS-BBFBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-004 ** Tsk 26 : 25 

** No corresponding E. R. ProgrM unit. 



o-oos MORTAHDAD CANYON LAHDFZLL 10/31/90 

StJMKARY 

LOCATION : TA-O MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(I) : LANDFILL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE ? - 1988 
HAZARDOUS RELEASE NONE 
RAOIO~CTIVE RELEASE : UNKNOWN 

QNIT INFORMATION 

In Mortandad Canyon approximately one mile east of the los Ala.os County Line, there is a fenced area posted with 
warning signs for radioactivity. The fenced area was used in an experi~~ent involving radfonucl ide uptake by plants. 
The CEARP noted drums within the fenced area, but a November 1988 field survey noted that the dru.s have been removed. 

WASTE INFORMATION 

The waste within the fenced area is soil containing radionuclides. 

BELEASI INlOBMATION 

It is unknown whether there has been a release of radfonuclides fro. within the fenced area. 

SWMO CROSS-BBPIRINCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

0·005 TA0·19-CA·I-RW MORTANDAO CANYON 



0-006 ACTIVE LANDFILL 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 61-005. 



0-007 INACTIVE AIRPORT LANDFILL 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU Nos. 73-00l(a) and (b). 



o-ooa 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADICA[TIVE RELEASE 

NORTH MESA SURFACB DISPOSAL 

SQMMARY 

: TA-O 
: SURFACE DISPOSAL 

MATERIALS MANAGED UNKNOWN 
SOLID WASTE 

: DISPOSAL 
: INACTIVE 
: EST. 1950s - 1960s 
: UNKNOWN 
: UNKNOWN 

UNIT INlORMATION 

10/31/90 

A small open disposal area containing building debris was observed by the CEARP field survey on North Mesa. The 
disposal area is thought to be associated with a small hutment, which may have been torn down. The hutment was 
previously used for weather measurements in connection with shots in Bayo Canyon. This site is located east of the Los 
Alamos County Fair and Rodeo Grounds on what is thought to be county land. 

WASTB INFORMATION 

The surface disposal area contains building debris and unknown 1111terials. A recent field survey indicated that the 
waste has decomposed and the surface disposal area is difficult to identify. 

RELEASE INFORMATION 

It is unknown whether hazardous releases have occurred fro. this area. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-008 TA0-10-0L-I·SW Tsk 25 : 10 NORTH MESA 



0-009 MATERIAL DISPOSAL AREA K 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 9-013. 



0-010 

LOCATION 
TYPE OF UNIT(&) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: TA·O 
: SURFACE DISPOSAL 
: DISPOSAL 
: INACTIVE 
: ? 
: UNKNIMI 
: UNKNOWN 

SURFACE DISPOSAL 

S'OMMARY 

MATERIALS MANAGED UNKNOWN 
SOLID WASTE 

UNIT INFORMATION 

10/31/90 

An area in which soil material was piled above the natural contour was observed on a small mesa south of MDA·B (TA-21) 
during a CEARP field survey. This area appears to have trenches on a 1948 aerial photograph. Additionally, a fence 
around this area is shown on a late 1940s engineering drawing. This site is located on DOE land in Los Alamos Canyon. 

JASTI INfORMATION 

Wastes that may have been deposited in the trenches are unknown. 

RELEASE INlORMATION 

Possible releases from this disposal area are unknown. 

NOTES 

The surface disposal north of TA-21 and south of Airport Road that was formerly 0-010 is now located in TA-73. See 
73·005. 

SWMU CROSS-REFERENCE LIST 

SWMV NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0·010 - Tsk 8 : 7 SOUTH OF MDA-B 

** No corresponding E. R. Program unit. 



0-011 MORTAR XKPACT AREAS 10/31/90 

SI1MHARY 

LOCATION TA·O MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) MORTAR IMPACT AREAS 
UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1944 • 1948 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNXT XNPORMATXON 

This unit consists of several mortar impact areas that cover a total of approximately 10 acres. Impact areas that have 
been identified as having existed in the Los Alamos area for firing various types of ordnance included: 1) 3 areas in 
Rendija Canyon [0·011(a), (b), and (c)], 2) Barranca Area [0·011(d)], and 3) 37·-. Canyon [0·011(e)]. The 1986 CEARP 
field survey found three possible areas in Rendija Canyon. one is a fenced and marked area [0·011(a)] east of the 
present Sportsmen's Club firing range and is thought to be on DOE land. The second area [0-011(b)] was north of the 
Sportsmen's Club firing range and is thought to have been on Forest Service land. The third area [0-011(c)] is marked 
only by the concrete foundation of a warning sign and by two nearly illegible signs that are near Rendija Canyon and 
Guaje Mountain Pass Trail and is thought to be on Forest Service land. The Barranca Area is located near Barranca Road; 
it is well-fenced and marked. No information is available on 37·mm Canyon. The impact area in the old TA·27 is fenced 
and posted. Some of impact areas have been surveyed and exposed IIU'Iitions swept at periodic intervals and exposed 
residuals removed. 

WASTB INlORMATION 

The waste that may be present at the impact areas is HE and buried shell residuals. 

RELEASE INlORMATION 

Ordnance and HE are known to have been present in these areas; the extent of releases frOM these wastes is unknown. 

NOTES 

Impact area 0-011(f) is now located in TA·72. See 72·002. Impact area 0·011(g) is now located in TA-36. See 36-009. 
Impact area in TA-27 is now located in TA-27. See 27·003. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

0-011(a) 
0-01 1(b) 
0-011(c) 
0-011(d) 
0·011 (e) 

TA0·11·CA·I·HW 
TA0·11·CA·I·HW 
TA0·11·CA·I·HW 
TA0·11·CA·I-HW 
TA0·11·CA·I·HW 

Tsk 25 15 
Tsk 25 16 
Tsk 25 17 
Tsk 25 18 
Tsk 25 19 

ASSQCIATED STRUCTURES 

RENDIJA CANYON 
REND I JA CANYON 
RENDIJA CANYON 
BARRANCA CANYON 
37·-. CANYON 



0-012 WBSTERJI STEAK PLANT 10/31/90 

SUMMARY 

LOCATION TA·O MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) UNDERGROUND TANK 
UNIT USE DISPOSAL/TREATMENT 
OPERATIONAL STATUS ACTIVE 
PER I 00 OF USE 1949 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

VNIT INFORMATION 

An active filtration tank is located at the Western SteaM Plant, TA-0-1051. The tank is 10 ft long and 4 ft in diameter 
with a 2411 -dia manhole. The blowdown from the steam plant is first routed to this U'ldergrcxrd storage tank through a 
3"·dia drainline to remove any solids before the decant liquid is discharged to an outfall via a 4•-dia drainline that 
extends 5 ft from the building wall. The outfall is NPDES permit serial number 108 (see Appendix A). Floor drains in 
the Western Steam Plant connected to the sanitary sewer and were routed to the Bayo Wastewater Treatment Plant [0-018]. 
From 1976 to 1983, the Zia Wastewater Laboratory was within the Western Steam Plant. This site is located near the LAAO 
Office Building on DOE property. 

WASTE INFORMATION 

Presently, there are no known hazardous constituents in the blowdown water. Whether chromates or biocides were ever 
used is not known. Various chemicals used in water and wastewater analyses were routinely disposed of in the floor 
drains. 

RELEASE INFORMATION 

There have been no known hazardous releases from this tank. Chemicals from the Zia Wastewater Laboratory were routed to 
the Bayo wastewater Treatment Plant. 

SWMU CROSS-RBPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0·012 TA0·21·S·A·HW Tsk 27 : 1on TA-0·1051 



0-013 TWO-MILE MESA INCINERATOR 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 69-001. 



0-014 AIRPORT INCINERATOR / SURFACE DISPOSAL 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 73-002. 



o-o1s ACTIVE FIRING RANGB 10/29/90 

SUMMARY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA·O 
FIRING SITE 
TESTING/DISPOSAL 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SOLID WASTE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

1966 · PRESENT 
SUSPECTED 
NONE 

UNIT INFORMATION 

An active firing range (0·015) for private persons is located in Rendija Canyon at structure number TA-0·1078. This is 
the site of the Sportsmen's Club Firing Range. 

WASTE INFORMATION 

The waste at this site consists of spent lead bullets and metal cases. 

RELEASE INFORMATION 

The lead bullets are not removed. The extent of soil contMination, if any, by lead is t.nltnown. 

NOTES 

The firing range at TA-0·274 [0·015(a)] is now in TA-72. See 72·001. 

SWKU CROSS-REFEBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0·015 TA0·2·CA·A·HW TA-0·1078 



0-016 INACTIVB PIRING RANGE 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-O 
FIRING SITE 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SOLID WASTE 

UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PER I 00 OF USE LATE 1940s • 1960s 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

This unit is a firing range that received extensive use before the new range was built in Sandia Canyon. The range 
occupied approximately two acres on what is now the townsite. It is shown on aerial photographs and topographic maps 
from the late 1940's to be near the present Los Alamos (Guaje Pine) cemetery. Several smell buildings and mounded earth 
to catch shots were associated with the unit. Steps, concrete pads, and dirt mounds were found during the 1986 CEARP 
field survey. The lead shot was not removed. The land is currently owned by the U.S. Forest Service. 

WASTE INFORMATION 

The waste consists of lead bullets and spent shells. 

RELEASE INFORMATION 

Lead bullets were not removed. The extent of soil cont•ination, if any, by lead is unknown. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0·016 TA0·1·CA·l·HW Tsk 25 : 9 



0-017 WASTB LIJIBS 10/31/90 

SUMMARY 

LOCATION 

TYPE OF UN!T(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOO OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

: TA-O 

: WASTE LINE 

: DISPOSAL 

MATERIALS MANAGED : HAZARDOUS WASTE 

RADIOACTIVE WASTE 

MIXED WASTE 

INACTIVE/DECOMMISSIONED 

EST. 1950s - 1970s 

KNOWN 
KNOWN 

UNIT INlORMATION 

Throughout the Laboratory, 39,000 feet of underground acid/industrial waste lines and associated sumps and pumps have 
been used to transport waste to various treatment facilities. The lines transported liquid radioactive waste generated 
by Laboratory operations. In operating the Laboratory, the underground liquid waste lines and associated structures 
have become contaminated. Various dec011111issioning operations have taken place, end presently, only a few lines remain 
in place. 

WASTE INFORMATION 

The liquid wastes contained radionucl ides and other chemicals, notably acidic c~. 

RELEASE INlORKATION 

Leaks were known to have occurred in the sumps end waste lines. Most of the cont•inetion has been removed; however, 
some small isolated sections of waste lines and areas of cont&~~inetion remain. 

SWKU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-017 TA0-16-CA/S·I-HW/RW 



0-018 ACTIVE WASTEWATER TREATMENT PLANTS 10/31/90 

SUKMARY 

LOCATION TA-O MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) WASTEWATER TREATMENT PLANT 
UNIT USE TREATMENT 
OPERATIONAL STATUS .• ACTIVE 
PERIOD OF USE ? • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOA;TIVE RELEASE UNKNOWN 

UNIT INFORMATION 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

Two wastewater treatment plants that have received waste from the Laboratory are present in TA-0: Pueblo and Bayo 
[0-018(a) and (b)]. These plants are now county-owned and operated. These plants are located within the county and 
receive waste liquids from businesses and residences. Some office space leased by LANL is served by the waste treatment 
plants. The Pueblo Plant receives sewage from businesses and residences east of Diamond Drive and north of Canyon 
Drive. There is some indication that the Pueblo Plant may have received waste from the medical laboratory in TA-43 at 
some time. The Bayo Plant received effluent from TA-43. 

WASTE INFORMATION 

The waste treatment plants generally manage sanitary wastes, and some laboratory and maintenance facility wastes. The 
Bayo and Pueblo Plants may have received radioactive waste and lab ch~icals. 

RELEASE INFORMATION 

The plants have NPDES·pen.itted outfalla to canyons that drain to the Rio Grande. It is unknown whether hazardous waste 
has been released. Effluent from both the Bayo and Pueblo Plants has been monitored for radionuc:l idea because of the 
potential for receiving laboratory waste. 

NOTES 

The White Rock Wastewater Treatment Plant [0-018(a)] was deleted because it never received Laboratory waste. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

0-018(a) 
0-018(b) 

TA0-15·0/CA·A/I·HW/RW 
TA0-15·0/CA·A/I·HW/RW 

Tsk 27 1006 
Tsk 27 1007 

ASSOCIATED STRUCTURES 



0-019 DECOMMISSIONED WASTEWATER TREATMENT PLANT 10/29/90 

SUMMARY 

LOCATION TA·O MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(S) 
UNIT USE 

WASTEWATER TREATMENT PLANT 
TREATMENT 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : 1940s • 1964 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

The Central wastewater plant was active from the 1940s to 1964 when it was abandoned and subsequently decommis· 
sioned. Sewage from businesses and residences east of Di81110nd Drive and south of Canyon Road was treated at the Central 
Plant. Zia motor pool and storage facilities were among the businesses served by the plant. Residences located between 
the Central Plant and the airport were also connected to the Central Plant. Effluent from the Central Plant was routed 
through an 811 ·dia steel drainline along Canyon Road. The effluent line split into an 8"·dia line that discharged at the 
Golf Course and a 6"-dia line that discharged into Los Alamos Canyon at the end of 39th Street. This site is located on 
Los Alamos County land in the vicinity of East Park. 

WASTE INFORMATION 

This wastewater treatment plant generally managed sanitary waste; however, it may have also received radioactive waste 
and lab chemicals. 

RELEASE INFORMATION 

The extent to which hazardous waste may have been released from this plant is unknown. 

SWMU CROSS-REFERENCE LIST 

SWMY NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0·019 TA0-15·0/CA·A/I·HW/RW Tsk 27 : 1008 



0-020 GARBAGE TRUCK AND CAN CLEANING 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 73-003. 



0-021 INACTIVE AIRPORT SEPTIC SYSTEMS 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU Nos. 73-004(a) and (b). 



0-022 DECOMMISSIONED SEPTIC SYSTEM 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 61-004(b). 



0-023 SOXL CONTAKXNATXOH / OPERATIONAL RELEASE 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 61-007. 



0-024 CISTBRlf 10/31/90 

S'QMKARY 

LOCATION TA-O MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) WELL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE ? - 1965 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

In 1965, ordnance-type materials from an old cistern on Barranca Mesa were removed. However, details regarding the 
ordnance removal are lacking. This site is east of the Sportsmen's Club on what is thought to be Los Alamos County 
land. 

WASTE INFORMATION 

The materials removed from the cistern are described by the CEARP as ordnance. 

RELEASE INFORMATION 

It is 111known whether saq:>l ing has been conducted. CEARP notes that there was no indication of residual contamination 
of environmental concern at the site. 

SWMU CROSS-RBPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-024 TA0-7-CA-I-HW Tsk 25 : 8 



0-025 TANK MESA LAHDFXLL 10/31/90 

StJJIMARY 

LOCATION TA-O MATERIALS MANAGED UNKNOWN 
TYPE OF UNJT(s) LANDFILL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 7 

HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNXT XNlOBMATXON 

A possible landfill was identified in an engineering file (1757) evaluated by CEARP. The information indicated the 
possibility of past disposal activities on Tank Mesa. The exact location of Tank Mesa is uncertain; however, it is 
believed to be south of Rendija Canyon and north of Barranca Mesa. This site is thought to be located on Los Alamos 
County land east of the Sportsmen's Club. 

WASTE XNFORMATXON 

The waste in this possible landfill is unknown. 

RELEASE XNFOBKATXON 

Jt is unknown whether hazardous releases have occurred fra. this area. 

NOTES 

This SWMU was formerly SWMU No. o-xxx. 

SWKU CROSS-REFERENCE LXST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-025 TA0-18-L·I·HW/RW Tsk 25 : 12 



0-026 GUN MOUNT LANDFILL 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

: TA·O 
: LANDFILL 

MATERIALS MANAGED RADIOACTIVE WASTE 
SOLID WASTE 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE : 1946 
HAZARDOUS RELEASE : NONE 
RADIOACTIVE RELEASE : UNKNaJN 

UNIT INlORMATION 

CEARP reports that an interviewee indicated that an uranium-contaminated, bolt-down, Navy-style, 5' x 5' x 6' gun mount 
that had been used at Anchor Ranch was buried on North Mesa in 1946. The site was not identified. So far as known, the 
gun mount was never recovered. North Mesa was also the location of radio poles, hutments and other 111iscellaneous 
structures in the 1940's. Details of the decommissioning of these structures are lacking. This site is thought to be 
located in the vicinity of the Los Alamos County Fair and Rodeo Grounds. 

WASTE INFORMATION 

The waste buried at this disposal site is a uranium-contaminated steel gun mount. It is unknown if the structures were 
contaminated. 

BELEASB IBPORMATION 

No known hazardous releases have occurred from this area. 

NOTES 

This SWMU was formerly ~WMU No. o-xxx. 

SWMU CROSS-BEFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

0-026 TA0·8·L·I·SW 
TA0·9·CA·I·RW/HW 

Tsk 25 : 13 

ASSOCIATED STRUCTURES 



0-027 DP ROAD STORAGE AREA 10/29/90 

SUMMARY 

LOCATION TA-O MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) PIT 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PER I 00 OF USE 1948 - ? 

HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Engineering drawing Z-252 (1948> indicates that an area north of DP Road, in the vicinity of the present Knights of 
Columbus Hall, was used for drum storage. The drum storage area consisted of 6 compart~ts, each about 38ft wide, 
separated by a 2-ft high earthen dikes. The floors of the compart~ts were covered by 2 inches of gravel and were 
sloped to the northwest. An iron drain pipe was present below each compartment. It is rinown whether the drain pipe 
was removed. In 1947, eight abovegrcxm oil storage tanks were located in this same area. The tanks are shown on a 
1947 engineering drawing and are visible on a 1947 aerial photograph. Engineering drawing Z-252 (1948> indicates the 
presence of fill stations along the north side of the drUM storage area. These fill stations were presumably associated 
with the oil storage tanks, which had been removed prior to construction of the drUM storage area. 

WASTE INlOBMATION 

The oil storage tanks and, later, the drums in storage contained fuel oil. 

RELEASE INFORMATION 

It is unknown whether releases of hazardous material have occurred from this area. 

NOTES 

This SWMU was formerly SWMU No. o-xxx. 

SWMU CROSS-RJFERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

0-027 TA0-12-L-1-RW/HW Tsk 25 : 14 



0-028 LOS ALAMOS COUNTY RECREATION AREAS 10/31/90 

SUKKARY 

LOCATION : TA·O MATERIALS MANAGED : MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOA~TIVE RELEASE 

: SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
19408 - 1964 
SUSPECTED 
SUSPECTED 

UNIT INFORMATION 

The Los Alamos County Golf Course [0-028(a)] and the North Mesa Road Athletic Fields [0·028(b)] received treated 
effluent from the Central Wastewater Treatment Plant (see 0·019) and the Pueblo Wastewater Treatment Plant (see 0·018). 
Engineering drawings SFA-R-711 and Z650 indicate that an irrigation line was run from these wastewater treatment plants 
to these recreation areas. 

WASTB INFORMATION 

The effluent .. y have contained radioactive waste and laboratory chemicals. 

RBLBASB INFORMATION 

The extent of radioactive or hazardous releases to these areas is unknown. 

SWMU CROSS-RBPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0·028(a) ** 
0·028(b) ** 

** No corresponding E. R. ProgrBII unit. 



0-029 LEAKAGB PROM PCB TRAHSPORMERS 10/29/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-O 
SOIL CONTAMINATION 
DISPOSAL 

MATERIALS MANAGED SOLID WASTE 
PCBS 
SUSPECTED HAZARDOUS WASTE 

OPERATIONAL STATUS : DECCM41SSIONED 
PERIOD OF USE ? • 1987 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

All transformers removed since 1985 are visually inspected before removal. If stains are observed on the soil or 
concrete, the soil is analyzed for PCBs and appropriate cleanup procedures are implemented. The following are 
transformers that are known to have leaked in TA·O: 

SWMU NO. STRUCTURE NO. NO. OF TRANSFORMERS DATE REMOVED ANALYTICAL RESULTS CAPACITY LOCATION 
0·029(a) 00·1105 2 10/14/87 292 ppn 43 gal. LA Well 15 

162 ppn 
0-029(b) 00-1104 3 10/14/87 231 ppn 43 gal. LA Well tl4 

206 ppm 
362 pplll 

0·029(c) 00·234 4/19/86 <50 ppm 43 gal. Guaje Well 11 

These three sites are believed to be located on the San lldefonso Indian Reservation. 

WASTB INFORMATION 

The transformers contained oil with PCB concentrations of between <50 and 362 ppn. 

RBLBASB INFORMATION 

Cleanup operations have been implemented at each site. It is 1.1\known whether residual cont8111ination ren~~tins. 

SWMO CROSS-RBPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUHIER<Sl RFA UNIT E.R. RELEASE SITE INFO. 

0·029(a) 
0-029(b) 
0-029(c) 

** 
** 
** 

Tsk 27 1077 
Tsk 27 1078 
Tsk 27 1080 

ASSQCIATED STRucTURES 

00·1105 
00-1104 
00·234 

- No corresponding E. R. Progr• 111it. 



0-030 SEP'l'l:C SYSTEMS 10/31/90 

SUMMARY 

LOCATION TA·O MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM 
UNIT USE DISPOSAL 
OPERATIONAL STATUS UNKNOWN 
PERIOD OF USE LATE 1940s - ? 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNI:T l:NJ'ORMATJ:ON 

The following septic systems have been identified fro. engineering drawings: 

SWMU NO. ENGINEERING DRAWING LOCATION SIZE BUILDING SERVED OVERFLOW 

0-030(a) Z-252 (1948) North of DP Road, 6.6 1 X 3.61 X 5.75 1 Fuel dispatch 111known 
LANL coordinates 411 VCP piping office 
N97+50 E112+50 

0-030(b) "Post Plan" (1947) South of DP Road, 20' X 15' X (?) Z i a Warehouses 111known 
"Septic Tanks 11" near intersection w/ 

Trinity 

0·030(C) "Post Plan" (1947) North of Canyon Rd., unknown 111known lllknown 
"Septic Tank 11A" near intersection w/ 

Manhattan Loop 

0-030(d) "Post Plan" (1947) Cul de sac of Pine unknown 111known lllknown 
"Septic Tank 12" Street 

0-030Ce> •Post PlenN (1947) North end south of unknown lllknown lllknown 
•septic Tri 14• & Canyon Rd., north of 
•septic Tank t4A• Sage 

0-030(f) "Post Plan• (1947) South of Canyon Rd., unknown 111known lllknown 
•septic Tri ts• north of Spruce St. 

0-030(g) •Post PlanN (1947) North of Canyon Rd, • unknown 111known unknown 
•septic Tank 16• west of intersection 

with Central 

0-030(h) "Post Plan• (1947) North of Canyon Rd., unknown lllknown 111known 
"Septic Tank 1711 south of 35th Street 

0-030(i) •Post Plan• (1947) South of Trinity Dr., unknown unknown 111known 
"Septic Tri tl8• east of 35th Street 

0-030(j) •Post Pl.,- ( 1947) West of Central Waste· unknown unknown lllknown 
•Septic Tri• W8ter TreatMent Plant 

0-030(k) •Post PlenN (1947) East of Central Waste· unknown unknown unknown 
•Septic Tri• water TreatMent Plant 

0·030(l) P.E. 434 (1946) 120-7th Street 1000 gallon Z i a Warehouses outfall 
3 end 4 

0-030(1R) P.E. 434 (1946) Near 120·7th Street unknown Materials Testing 111known 
•Grease Trap" Laboratory 

WAS~B I:NJ'ORMATJ:ON 

The septic syat ... presumably handled sanitary waste, although other potentially hazardous materials may also have been 
discharged to these syat.... All of the septic syste~B, with the exceptions of 0-030(a), (b), (l), and (IR), appear to 
be associated with residential areas. Septic syste~B 0-030(a), (b), (l), and (m) served various Zia COMpany facilities. 

(continued) 



0-030 SEPTIC SYSTEMS 10/31/90 

Page 2 

JELEASB INFORMATION 

It is unknown whether releases of hazardous or radioactive materials occurred from these septic systems. 

SWMV CROSS-REFERENCE LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STRUCTURES 

0-030(a) ** 
0-030(b) ** 
0-030(c) ** 
0-030(d) ** 
0-030(e) ** 
0-030(f) ** 
0-030(g) ** 
0-030(h) ** 
0-030(i) ** 
0-030(j) ** 
0-030(k) ** 
0-030(l) ** 
0-030(m) ** 

** No corresponding E. R. PrograM unit. 



0-031 SOZL COHTAMZHATZOH BENEATH PORKER SERVZCB STATZOHS 10/29/90 

SUMMARY 

LOCATION TA-O MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SOIL CONTAMINATION 
DISPOSAL 

SUSPECTED HAZARDOUS ~ASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 7 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNZT ZNFORMATION 

A service station [0-031(a)] was located on Trinity Drive near its intersection with 4th Street. It was operated by the 
Zia Company on land owned by the Atomic Energy Commission. This service station had at least two 10,000-gallon 
underground storage tanks to store gasoline, according to a Zia employee. It is not known whether oil sumps were also 
present. The date and details of decommissioning are not available, although the building is shown on a 1962 
engineering drawing (Z-424). The underground storage tanks were removed during decommissioning. Another service 
station [0·031(b)] was located on Trinity Drive near 9th Street. It was built in 1959 adjacent to the police station, 
as shown on Engineering Drawing Z-1676. A 10,000-gallon underground storage tank and two fuel pumps were installed for 
this service station. The date and details of this decommissioning are unknown. Both of these sites are thought to be 
located on private land. 

WASTE INFORMATION 

The wastes potentially included are hydrocarbons (gasoline and oil) and possibly solvents. 

RELEASE INFORMATION 

It is unknown whether hazardous materials were released to the soil underlying the service station. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-031(a) ** 
0-031(b) ** 

** No corresponding E. R. Program unit. 



0-032 SOIL CONTAMIHATIOB UBDBR ~ORMER KOTORPOOL FACILITY 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOA;TIVE RELEASE 

TA-O 
SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
LATE 1940s - 7 
UNKNOWN 
NONE 

StJMMABY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

Zia Company motorpool facilities were located between Central Avenue and Trinity Drive at 15th Street. In 1958, 
according to engineering drawing Z-1540 (1958), the motorpool facilities consisted of an automotive .. intenance hangar 
and three other buildings. The maintenance hangar included a vehicle greasing area, vehicle washing area, four 
subsurface pits, locker room, latrine, and body shop, as shown on engineering drawing Z-498 (1950). The pits contained 
gravel fill and piping for drainage; the purpose of these pits is unknown. In 1958, a surface stor. drainage syst .. was 
added to the area between the maintenance hangar and a building labeled HBLDG NO. 1• on engineering drawing Z-1540 
(1958). Inlet drains connected to 1511 -dianeter corrugated metal pipes and drained to the curb along Trinity Drive. In 
1962, the maintenance hangar was renoved and all of ita services transferred to other buildings. According to 
engineering drawing Z-1362, there were four buildings that housed the modified motorpool: Building 1 contained 
carburetion and ignition section, parts issue, battery repair, radiator repair, superintendent's office, chassis repair, 
plant maintenance, body and sheet metal shop, and paint shop; Building 2 contained 1118chine tools, black•ith shop, 
materials control office, and equipment repair bays; Building 3 contained the frame, front end, and wheel shop; Building 
4 contained the tire repair shop and adilinistrative offices. Currently, buildings 1, 2, and 3 contain nu.arous private 
retail establ ishMnts. Building 4 was re1110ved and privata c01111ercial buildings are located over fts for.ar location. 
Prior to construction of the Zia Motorpool Facility, the site was used for ~ilitary personnel sleeping quarters. 

WASTB INlORMATION 

The types of wastes handled in the motorpool facility are expected to include oil, grease, gasoline, solvents, paint, 
metals, washwater, and storm water. 

BELBASB INFORMATION 

It is unknown whether releases occurred fro. these feci l ities. 

SJKU CROSS-BBFERENCE LIST 

SWMV N4MBER CEARP IQENTIFICATIQN NUMJER<S> RFA U!IT E.R. RELEASE SITE INFO. ASSQCIATED STRucTURES 

0-032 ** 

** No corresponding E. R. Progr• unit. 



0-033 SOIL COHTAKINATIOH BBHBATB ~ORMER ZIA WAREHOUSES 10/31/90 

SUMMARY 

LOCATION TA-O MATERIALS MANAGED UNKNOWN 

TYPE OF UNIT(s) SOIL CONTAMINATION SOLID WASTE 

UNIT USE DISPOSAL 

OPERATIONAL STATUS INACTIVE 

PERIOO OF USE 1946 - 1961 

HAZARDOUS RELEASE UNKNOWN 

RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The Zia C~ny had warehouse facilities along 7th Street, south of DP Road. In 1946, there were five warehouse 
buildings and a cold storage plant, according to engineering drawing PE 434. There were storm drains around the two 
buildings that were divided into Warehouse 1 and 2 and Warehouse 3 and 4. The stol'll drains had outfalls into Los Alamos 
Canyon. Warehouse 1/2 had a 4 sq ft concrete "blow-off• tank and a 5000-gallon steel fuel oil storage tank associated 
with the boiler roc.. In 1948, a materials testing laboratory was constructed to the south of Warehouse 3/4. This 
materials testing laboratory had three floor drains served by two drainlines that had outfalls into Los Alamos Canyon. 
A 1961 engineering drawing (Z-803) shows Warehouse building 3/4 was leased by private c01111ercial entities. It is now 
thought that part of this property is DOE-owned and part is privately owned. 

WASTI INFORMATION 

Waste generating opentions in the warehouses, cold storage plant, and materials testing laboratory are lA'\known. Soil 
around the fuel oil tank could potentially contain fuel oil. Other potential wastes are lA'\known. 

RELEASE INFORMATION 

There was a reported incident of solvents stored In the Zia warehouse having crystallized. The crystallized solvents 
were taken to the parking lot end washed down with water. The resulting liquid discharged through the storm drains. No 
other release infor.etion is available. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

0-033 ** 

** No corresponding E. R. Progr• lA'\it. 



SWMU 

O-Q01 
O-Q03 
O-Q04 
o-oos 
o-ooa 
O-Q10 
O-Q11 (a) 
O-Q11 (b) 
O-Q11 (c) 
O-Q11 (d) 
o-o11 (e) 
O-Q12 
O-Q15 
O-Q16 
O-Q17 
O-Q18(a) 
O-Q18(b) 
O-Q19 
O-Q24 
O-Q25 
O-Q26 
O-Q27 
O-Q28(a) 
O-Q28(b) 
O-Q29(a) 
O-Q29(b) 
O-Q29(c) 
O-Q30(a) 
O-Q30(b) 
O-Q30(c) 
O-Q30(d) 
O-Q30(e) 
O-Q30(t) 
O-Q30(g) 
O-Q30(h) 
O-Q30(i) 
O-Q300) 
O-Q30(k) 
O-Q30(1) 
O-Q30(m) 

Rev.1, 3127/90 

LAN:TA-Unils/1 

TA-G SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURES INDEX 

FIGURE NUMBER 

0-1 
0-1 
0-1 
0-1 
0-1 
0-1 
0-1 
0-1 
0-1 
0-1 

Not shown, location unknown 
0-1 
0-1 
0-1 

Not shown 
0-1 
0-1 
0-1. 
0-1 
0-1 
0-1 
0-1 
0-2 
0-2 
0-1 
0-1 
0-1 
0-2 
0-2 
0-2 
0-2 
0-2 
0-2 
0-2 
0-2 
0-2 
0-2 
Q-2 
0-2 
0-2 



SWMU 

O-Q31 (a) 
O-Q31 (b) 
O-Q32 
O-Q33 

TA-O SOUD WASTE MANAGEMENT UNITS 
(SWMUs) FIGURES INDEX 

(CONTINUED) 

FIGURE NUMBER 

0-2 
0-2 
0-2 
0-2 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 3127190 

LAN:TA-Units/2 



3-031 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

BUILDING 29 DISPOSAL COMPLEX 10/31/90 

TA-3 
SUMP 

STORAGE/DISPOSAL 
ACTIVE/INACTIVE 
1950s • PRESENT 
NONE 
NONE 

SUMMARY 

MATERIALS MANAGED : HAZARDOUS ~ASTE 
RADIOACTIVE ~ASTE 
MIXED ~ASTE 

UNIT INFOBMATION 

The industrial sewer system within TA-3-29 (CMR) consists of double encased stainless steel sewer vaults, tanks, sumps, 
and drainlines which discharge to the industrial waste line for treatment at TA-50. Liquid radioactive waste from 
operations at the CMR building either drain directly to this waste line or through the sumps and/or tanks and then to 
the waste line. In addition, floor drains, air duct washwater, and in some cases, the perchloric acid scrubber were 
serviced by two 10,800-gallon concrete tanks in the basement of each wing of the building. These tanks are currently on 
stand-by and, if used, would also drain to the industrial waste line. The present TA-3-29 system has been in operation 
since 1982. 

WASTE INFORMATION 

The waste discharged to the sumps and tanks contains radioactive and mixed waste constituents. The vaults are expected 
to handle solids, liquids, gases, and sludges containing corrosives, flammables, reactives, EP toxics, inorganics, and 
metals. 

RELEASE INFORMATION 

A computerized leak detection and valve control system at TA-50 monitors the sewer lines for leaks. No releases from 
the sewer vaults were observed during the VSI or have been reported in the past. The tanks and sumps have leaked, but 
the releases have been contained within the building. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

3·031 TA3·5·CA/S/UST/SST·A/I·H~/R~ 3.002· Tsk 20 : 14 15 
3.007 
3.013-
3.024 
3.065-
3.066 
3.069-
3.070 

ASSOCIATED STRUCTURES 

TA-3·29 



3-032 SCRUBBER TANK 10/31/90 

SUMMARY 

LOCATION : TA·3 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: ABOVEGROUND TANK 
RECYCLING/DISPOSAL 
INACTIVE 
7 - 1987 
KNOWN 
NONE 

UNIT INlORMATION 

According to the CEARP, a spray booth in TA·3·38 has off-gases treated by a wet scrubber. The tank is approximately 3' 
x 2' x 3' deep. The scrubber water drains to the tank for recycling. Periodically, the tank liquid was drained to the 
floor drain. Prior to installation of the recycling tank, the scrubber water drained directly to the floor drains. The 
drain connects to the sanitary system; it is not, however, presently used, and wastes are drummed. 

WASTE IN70RMATION 

The waste liquid probably contains solvents and metals. S~l ing has shown low levels of solvents on occasion. 

RELEASE INlORMATION 

In 1987, the practice of discharging spray booth wastes into the floor drains was discontinued. 

SWMU CROSS-BEFERBNCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·032 TA3·5·CA/S/UST/SST·A/I·HW/RW Tsk 19 : 25 TA-3·38 



3-033 PRINTED CIRCUIT SHOP TANKS AND SUMPS 10/31/90 

SUMMARY 

LOCATION TA-3 MATERIALS MANAGED HAZARDOUS ~STE 
TYPE OF UNIT(s) TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 7 • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INFORMATION 

For many years a printed circuit shop has operated at TA-3·40, the physics building. The liquid wastes generated by the 
printed circuit facility are discharged to a 200-gallon underground storage tank and then to aboveground drums. The 
drums are removed from the site by HSE-7. The aboveground drum storage area has a concrete sump below it. A November 
1988 field survey observed liquid in this sump. In previous years, an 800-gallon aboveground tank was used instead of 
the drums. Both the underground storage tank and the aboveground tank have been removed. 

WASTE INFORMATION 

The liquid wastes held by the storage tanks include hydrochloric acid, ferric chloride, nickel, copper, gold, 
pyrophosphate solutions, fluoroborate, and lead-tin fluoroborates. 

RELEASE INFORMATION 

The waste is removed from the site by HSE-7. The integrity of the sump has not been verified. There is evidence that 
liquids from the storage tank overflowed into an adjacent culvert. It is unknown whether hazardous releases have 
occurred from this unit. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·033 TA3·1-CA·A/I·HW/RW 3.094 Tsk 21 : 1132 TA-3-40 



3-034 RADIOACTIVE WASTB STORAGE TANKS 10/31/90 

SUMMARY 

LOCATION TA-3 MATERIALS MANAGED SUSPECTED MIXED WASTE 
TYPE OF UNIT(s) UNDERGROUND TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE/ACTIVE 
PERIOO OF USE 1960s - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INlORMATION 

A special building, TA-3-154, was constructed in 1961 to serve TA-3-29, Wing 9. This building contains four tanks 
[3-034(a)] that store radioactive waste. Two of the tanks are constructed of stainless steel, underlain by concrete, 
and were used to store radioactive waste. The CEARP field survey observed that the tanks are no longer in use, but they 
are operational. Two concrete underground storage tanks were used to store low-level radioactive waste. The four tanks 
comprise a system that drained the hot cell area. All four tanks are on standby status. An active transfer tank 
[3·034(b)], located on the west side of TA-3·141, receives process water and acid waste from the building. The 
drainline from the tank ties into the industrial waste line exiting TA-3·66. 

WASTE INFORMATION 

The waste handled by the stainless steel tanks was radioactive waste liquids. The concrete tanks handled low-level 
radioactive waste liquid. Wastes stored at the transfer tank MY have contained radionucl ides, 111etals, acids, and 
solvents. 

RELEASE INFORMATION 

The stainless steel waste tanks are in vaults for secondary containment. While in operation, the waste storage tanks 
had no unexplained changes in liquid levels that might indicate leakage. Minor amounts of contamination exist around 
the transfer tank. 

SWMU CROSS-BBFERBNCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

3·034(a) 

3-034(b) 

TA3·5-CA/UST/SST·A/l·HW/RW 

** 

3.009· Tsk 20 20 21 
3.012 

Tak 20 33 

ASSQCIATED STRUCTURES 

TA-3·154 

TA-3·141 

** No corresponding E. R. Program ~'lit. 



3-035 LEAKING UNDERGROUND FUEL TANltS 10/31/90 

SUMMARY 

LOCATION : TA-3 MATERIALS MANAGED PRODUCT 
TYPE OF UNIT(s) : UNDERGROUND TANK 
UNIT USE : STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE KNOWN 
RADIOA~~IVE RELEASE NONE 

UNIT INFORMATION 

Possible leakage from the following product tanks was indicated during volumetric tests that were performed in 1986. 

SWMU NO. 
3-035(a) 
3-035(b) 

TANK 
TA-3·36-3 
TA-3·1255 

The tanks contain diesel fuel. 

CAPACITY 
2,961 gal. 
4,030 gal. 

DATE INSTALLED 
1973 
1979 

WASTE INFORMATION 

RELEASE INFORMATION 

Testing indicated that the tanks have leaked. However, investigation of tank TA-3-36-3 indicated that leakage was from 
the fill lines and leakage only occurred when the tanks were overfilled. Tank TA-3-1255 was also investigated and found 
to have no leaks; the leakage indicated by test results is attributed to inadequate testing procedures. Until site 
characterization yields information that indicates there were no releases, it nust be assumed, besed on historic 
information, that old underground storage tanks have leaked. 

NOTES 

Tank TA-3-36-1 [3-035(a)] is now SWMU No. 3-043(e). Tank TA-3-382-2 [3-035(c)l has been deleted because no visible 
signs of contamination were apparent at the ti• of deconmissioning in 1989. 

SWMU CROSS-BEI"EBENCE LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

3-035(a) 
3-035(b) 

TA3·3·CA/UST/SST·A/I·PP 
TA3·3·CA/UST/SST·A/I·PP 

3.076 
Tsk 20 110 

ASSOCIATED STRUCTURES 

TA-3-36·3 
TA-3·1255 



3-036 POTENTXAL SOXL CONTAKXNATXOH ASSOCXATED WXTB TANKS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-3 
OPERATIONAL RELEASE 
DISPOSAL 
ACTIVE 
? - PRESENT 
KNOIJN 
NONE 

SUMMARY 

MATERIALS MANAGED SOliD WASTE 
HAZARDOUS WASTE 

UBXT XNlORMATXON 

Soil contamination is possible fr~ leaks and spills fro. several aboveground product storage tanks that are present in 
TA-3. Several of the tanks have been associated with leaks or spills into the surrounding soils. In some cases, 
secondary containment has been constructed around the tanks to contain leaks, should they occur. 

SWMU NO. TANK TYPE ASSOCIATED STRUCTURE 
3-036(a) asphalt storage tanks TA-3-73 

TA-3-75 and ·76 
(6 ft dia, 20 ft long) 

3-036(b) kerosene storage tanks south of TA-3-73 
3·036(c) 2 tanks for cooled TA-3-70 

asphalt storage 
3-036(d) 2 insulated tanks for TA-3-70 

hot asphalt eaulsion 
3·036(e) inactive 5,000-gal tank TA-3-73 

for reclamite storage 
3-036(f) 500-gal unleaded gasoline TA-3·73 

tank 
3-036(g) 4,000-gal sulfuric acid south of TA-3-22 

storage tank 
3-036(h) 2 4,000-gal storage tanks east of TA·3-22 

for cooling water inhibitors 
3-036( i) 250-gal emergency diesel east of TA-3-22 

fuel tank 
3-036(j) 2 150,000-gal emergency northeast of TA-3-22 

diesel fuel tanks 

WASTE INlORMATION 

SECONDARY CONTAINMENT 
soil berms 

soil berms 
soil pad; no release controls 

no release controls 

secondary containment is present; 
type unknown 
no release controls 

release controls 

release controls 

concrete secondary containment 

soil berms; lines from the two 
tanks meet at pump house TA-3-57, 
where a single line continues to 
the steam plant 

The products stored in the tanks are asphalt emulsion, asphalt kerosene, recl .. ite (thick oil used to rejuvenate 
asphalt), gasoline, sulfuric acid, cooling water inhibitors (562C, an organic copper compound, and 20-20, an organic 
phosphate compound), and diesel. 

BBLEASE INFORMATION 

Within the benled area surrounding tanks TA-3-75 and -76, the soil is oily in spots, indicating that the tanks have been 
overfilled on occasion, resulting in spills. Soil surrounding the asphalt eaulsion tanks in the containment area was 
oily due to overfilling and ~n:ontrolled surface drainage. It is unknown whether kerosene has leaked fr0111 the tanks in 
the contaii'1Mint arH. The RFA noted discolored soil and ~n:ontrolled surface drainage around both the cooled asphalt 
tanks and the insulated tanks. Spills or leaks fro. other product storage tanks could result in releases of gasoline or 
93X sulfuric acid to the soil in the area. In 1987, the recl.-ite storage tank ruptured, spilling about 1,500 gallons 
of oil eaulsion to the secondary confine.nt. None was discharged off site. Spills have occurred fr0111 the gasoline 
storage tanks in the past, as evidenced by stains in the area. In eddition, during an E.R. Pro;r .. site survey, stained 
areas were noticed on the soil near the sulfuric acid tank. Spills and leaks did occur in the past fro. the 250-gal 
diesel fuel tank. An asphalt bel"ll was constructed around the tank in 1989 to contain any releases in the future. In 
1990, the .. rgency diesel tank was .oved to a concrete secondary containment area. The cont .. inated soil from spills 
and leaks and the asphalt bel"lll were re110ved and, in the sunaer of 1990, were being landfilled. In 1988, the line 
running fro. TA-3-57 to the ste .. plant was ruptured, releasing about 150 gallons of ..ergency diesel fuel into the 
soil. The conta~~~inated soil was re1110ved and landfarmed at TA-54. The line was repaired. 

(contiruld) 



3-036 POTEBTXAL SOXL COHTAMXHATXOH ASSOCXATED WXTB TANKS 10/31/90 

Page 2 

NOTES 

The catchment basin [fonnerly 3·036(c)] has been deleted because it was never used. 

SWMO CROSS-REFERENCE LXST 

Slo'MU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·036(a) TA3·3·CA/UST/SST·A/I·PP 3.080 TA-3·75, ·76, ·73 
3.081 

3-036(b) TA3·3·CA/UST/SST·A/I·PP SOUTH OF TA-3·73 
3·036(c) TA3·3·CA/UST/SST·A/I·PP 3.082 TA-3·70 

3.083 
3·036(d) TA3·3·CA/UST/SST·A/I·PP 3.084 TA-3·70 

3.085 
3·036(e) ** Tsk 19 : 60 U-3-73 
3·036(f) TA3·3·CA/UST/SST·A/I·PP Tsk 19 : 59 TA-3·73 
3·036(g) ** Tsk 19 29 SOUTH OF TA-3·22 
3·036(h) ** Tsk 19 55 EAST OF TA-3·22 
3·036( i) TA3·3·CA/UST/SST·A/I·PP Tsk 19 56 EAST OF TA-3·22 
3·036(j) TA3·3·CA/UST/SST·A/I·PP Tsk 19 57 148 NORTHEAST OF TA-3·22, TA-3·26, 

-27, -57 

** No corresponding E. R. Program ~it. 



3-037 WASTE UNDERGROUND STORAGE TANKS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-3 
UNDERGROUND TANK 
STORAGE 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1960 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Two 4,500-gal underground storage tanks at TA-3-66 can be used for storage of spent cyanide and acid from electroplating 
operations. The tanks are constructed of concrete and are underlain by concrete. Both tanks discharge to the 
industrial waste line. 

WASTE INFORMATION 

The two tanks in TA-3-66 can handle spent electroplating liquids that contain acid, cyanide, and EP toxic metals. 

RELEASE INFORMATION 

No hazardous releases are known to have occurred from the tanks at TA-3-66. Until site characterization yields 
information that indicates there were no releases, it must be assumed, based on historic information, that old 
underground storage tanks have leaked. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

3·037 TAl-6-CA/0-A/I·HW/RW 3.034 Tsk 20 : 17 
3.035 

ASSOCIATED STRUCTURES 

TA-3-66 



3-038 INACTIVE AND DECOMMISSIOBBD INDUSTRIAL WASTE LIHBS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 

TA-3 
WASTE LINE 
TREATMENT 
DECOMMISSIONED/INACTIVE 
EST. 1950s - 1970s 
KNOWN 

SUMMARY 

MATERIALS MANAGED : SANITARY WASTE 
MIXED WASTE 
HAZARDOUS WASTE 
RADIOACTIVE WASTE 

RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

Industrial waste lines and associated facilities connected TA-3 to the liquid waste treatment system in use at that 
time. In addition to nunerous llldergrcxn::l pipes, the system included TA-3·700 [3·038(a)], an acid neutralizing and 
~ing building. The neutralizing building was c~leted in 1952 and was removed in 1982. TA-3·738 [3-038Cb>l was a 
retention tank that also was removed in 1982. The industrial waste line which tied into TA-3-28 [3·038Cc>l was removed. 
However, it is not known whether a section of drainline which connected an electroplating bath in Room 46 with the 
industrial line was also removed. Rinse solution from the 230-liter copper electroplating bath had flowed into the 
industrial waste system for transport to TA-50, and that particular section of line may still be in place. In the past, 
the industrial drains from TA-3-32 and ·34 [3-038(d)] connected to the old industrial waste line. The old waste line 
was replaced with a new line, which connected TA-3-34 to TA-50, while the drains in TA-3-32 were connected to the 
sanitary sewer. From 1987-88, a sink drain [3-038(e)l was used for the disposal of chemicals in a room in TA-3-65. The 
sink drain is connected to the industrial waste line. A drainl ine [3·038(f)] connected the shower, sink, and toilet 
drains of trailer TA-3·1502 to the industrial waste line. The trailer was used as a change out location for individuals 
involved in removal of the old industrial waste line. Trailer TA-3-1502 was later removed, but the drainlines remain in 
place. 

WASTE IHlOBMATION 

The industrial waste line managed liquids containing mixed waste generated in TA-3 operations. The drainl ine at TA-3-65 
received sodiun and potassil.n hydroxides and phosphoric acid fr0111 etching of polymer plastic experi~~ents. Drainlines 
from trailer TA-3-1502 11111y have received radioru:l ides. 

RELEASE INFORMATION 

The area around TA-3-700 was contaminated from leaks in the lines as were several other areas. It is believed that 
these areas have been cleaned up, although minor residuals 11111y remain. 

SWHU CROSS-BBFBBENCB LIST 

SWMU NUMBER CEA@P IDENTIFICATION NUM8ERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATEQ STRUCTURES 

3·038(a) - Tsk 19 : 162 TA-3·700 
Tsk 21 1220 

3-038(b) ** Tsk 21 : 1221 TA-3·738 
3·038(c) TA3·6·CA/O·A/I·HW/RW Tsk 19 : 24 TA-3-28 
3·038(d) - Tsk 20 26 TA-3·32, ·34 
3·038(e) - Tsk 21 : 1135 TA-3·65 
3·038(f) - Tsk 21 : 1137 TA-3·1502 

** No corresponding E. R. Progr• unit. 



3-039 Sl:LVER RECOVERY 10/31/90 

SUMMARY 

LOCATION TA-3 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) RECYCLING UNIT 
UNIT USE TREATMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 7 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOAC;IVE RELEASE NONE 

UNJ:T l:NFOBMATl:ON 

There are several photo processing operations in TA-3-43 [3·039(a)]. These operations use silver recovery units. The 
silver recovery units consist of resin in canisters. A 1990 LANL database of photo waste generators also lists several 
other silver recovery units in TA-3. The additional units are located in TA-3-28 [3·039Cb)], TA-3-40 [3·039(c)], 
TA-3·132 [3·039(d)], and TA-3·409 [3·039(e)]. 

WASTE l:NFOBMATl:ON 

The units manage spent photo processing solutions that contain silver. 

RELEASE l:NFOBMATl:ON 

The loaded resin is transported off site for silver recovery. The discharge liquid is routed to the TA-3 sanitary 
sewer. It is unknown if hazardous constituents have been released from these units. 

SWMU NUMBER CEARP 

3-039(a) ** 
3-039(b) ** 
3-039Cc> ** 
3-039(d) ** 
3-039(e) ** 

SWMU CROSS-REFERENCE Ll:ST 

IDENTIFICATION NUMBER~Sl RFA UNIT- E.R. RELEASE SITE INFO. 

Tsk 19 : 30 

ASSOCIATED STRUCTURES 

TA-3-43 
TA-3-28 
TA-3-40 
TA-3- 132 
TA-3·409 

** No corresponding E. R. ProgrBIII unit. 



3-040 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

PHOTOGRAPHIC FILK STORAGE / TREATMENT 10/31/90 

TA·3 
PHOTO FILM STORAGE 
STORAGE/TREATMENT 

StJMMABY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 

OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

7 • PRESENT 
NONE 
NONE 

UNIT INFORMATION 

Some photographic film and small ~~~~~CXr~ts of photographic ch•icals are stored in a vault at TA·3·30 [3·040(a)]. When 
sufficient quantity is in storage, it is taken to Sandia National Laboratories-Albuquerque, where the film is 
incinerated and the silver is recovered. Other film is stored in the basement of TA-3·43 [3·040(b)]. The film is 
chopped into small pieces in a film disintegrator. When sufficient film volume is collected, the fil• is sent to 
Phoenix, Arizona for silver recovery. 

WASTE INFORMATION 

The waste stored/treated in these units is photographic film which contains silver. 

RELEASE INFORMATION 

No hazardous releases are known from these units. However, past operations at most container storage areas have 
resulted in systa.atic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

3-040(a) 
3·040(b) -** Tsk 21 : 1176 

ASSOCIATED STRUCTURES 

TA·3-30 
TA-3·43 

** No corresponding E. R. Progr• unit. 



3-041 SIGMA COMPLEX TANIC 10/31/90 

SUMMARY 

LOCATION : TA-3 MATERIALS MANAGED SUSPECTED MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: UNDERGROUND TANK 
STORAGE 
ACTIVE 
? - PRESENT 
NONE 
NONE 

UNIT INFORMATION 

Near the Sigma Complex, a wash down station, TA-3-1264, is designed to collect wastewater from radioactive 
decontamination operations. Liquids discharge to a holding tank located in a below grade concrete-lined vault. The 
holding tank connects into the acid line to TA-50. So far as is known, the station has never been used. 

WASTE INFORMATION 

The tank would have received mixed wastes if it had been used. 

RELEASE INFORMATION 

There have been no releases of any kind from the tank. 

SWKU CROSS-REFERENCE LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3-041 ** Tsk 20 : 24 TA-3-1264 

** No corresponding E. R. Program unit. 



3-042 DECOMMISSIONED SUMP 10/31/90 

SUMMARY 

LOCATION TA·3 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(I) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

Sli4P 

STORAGE/DISPOSAL 
DECOMMISSIONED 
EST. 1960s • 1988 
UNKNOWN 
NONE 

UNIT INFORMATION 

A s~/containment area was located below tanks TA-3·63 and TA-3·64. The tanks were removed in 1967. During several 
field surveys between 1986 and 1988, oil was noted to r..ain in the s~. In the fall of 1988, the s~ was removed. 

WASTE INFORMATION 

The waste contained oil. Sampling was not done, however, to determine whether hazardous constituents were present. 

RELEASE INFORMATION 

There were no known releases from the s~. The fate of the liquid removed during deconmissioning is not known. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·042 TA3·4·S·A/l·PP Tsk 21 : 1225 TA-3·63, ·64 



3-043 DECOMMISSIONED PRODUCT TANK 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-3 
TANK 
TREATMENT/STORAGE 

MATERIALS MANAGED MIXED ~STE 
HAZARDOUS WASTE 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE EST. 1953- 1989 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Several tanks have been decommissioned at TA-3. 

SWMU NO. 
3-043(a) 
3-043(b) 
3-043(c) 
3·043(d) 
3-043(e) 
3-043(f) 
3-043(g) 
3-043(h) 
3·043(i) 

STRUCTURE 
TA-3-74 
TA-3·77 
TA-3-718 
TA-3·76 
TA-3-36-1 
TA-3-178 
TA-3·335 
TA-3-75 
TA-3·93 

CAPACITY (GAL.) 
20,000 
10,000 
unknown 
20,000 
10,000 
30,000 
10,000 
20,000 
unknown 

DATE REMOVED 
1963 
1980 
1983 
1988 
1989 
1989 
1989 
1989 
1966 

ASSOCIATED STRUCTURE 
TA-3·73 
TA-3-73 
TA·3·40 
TA·3·73 
TA-3·36 
TA-3·73 
TA-3·73 
TA-3·73 
TA-3·40 

Tank TA-3-36·1 was removed in 1989; it was replaced by a 10,000-gallon, double-wall tank. 

WASTE INFORMATION 

The substances stored in the tanks, prior to decommissioning, are described below. 

SWMU NO. 
3-043(a) 
3·043(b) 
3·043(c) 
3-043(d) 
3-043(e) 
3·043(f) 
3-043(g) 
3-043(h) 
3-043(i) 

STRUCTURE 
TA-3-74 
TA·3·77 
TA-3-718 
TA-3-76 
TA-3·36·1 
TA-3·178 
TA-3-335 
TA-3-75 
TA·3·93 

SUBSTANCE STORED 
asphalt emulsion 
asphalt emulsion 
mixed, corrosive wastes 
asphalt emulsion 
111leaded gasoline 
asphalt emulsion 
85·100 oil 
asphalt emulsion 
oil 

RELEASE INFORMATION 

Information on past releases and decommissioning h lacking for .oat of the tria. During an E.R. Program site survey, 
stains and discolored soil were obaerved In the areas that tanka TA-3·75 and -76 hed occupied. It is believed that 
leaks did occur fro. thoee two tanka during their years of operation. Testing indicated that tank TA-3-36·1 was leaking 
at a rate greater than 4.0 gal/hr while it was in commission. It is not known how long the tank leaked. 

NOTES 

SWMU No. 3·043(e) was formerly SWMU No. 3·035(a). 

SWMU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

3-043(8) 
3·043(b) 
3-043(c) 
3-043(d) 

-** -** 
Tsk 19 : 165 
Tsk 19 : 165 
Tsk 21 1226 
Tsk 19 : 166 

(continued) 

ASSOCIATED STRUCTURES 

TA-3·74, ·73 
TA-3·77, ·73 
TA-3·718, ·40 
TA-3·76, -73 



3-043 

S\o'MU NUMBER 

3-043(e) 
3-043tf) 
3-043:~1) 
3-043(h) 
3-043(1) 

DECOMMISSIONED PRODUCT TANK 

Page 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

** Tsk 19 : 181 
** Tsk 19 : 182 
** Tsk 19 : 182 
** Tsk 19 : 166 
TAl-3-CA/UST/SST-A/I-PP Tsk 21 : 1231 

10/31/90 

ASSOCIATED STRUCTURES 

TA-3·36-1, -36 
TA-3-178, -73 
TA-3-335 I -73 
TA-3-7'5, ·73 
TA-3-93, -40 

** No corresponding E. R. Program unit. 



3-044 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

DECOMMISSIONED COHTAIHBR STORAGB AREA 10/31/90 

TA·3 
CONTAINER STORAGE AREA 
STORAGE 
DECOMMISSIONED 
? • 1987 
NONE 
NONE 

S'QMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

UNIT INFORMATION 

The RFA noted a container storage area near the asphalt batch plant, TA-3·70 [3·044(a)]. The area contained 15 to 20 
drums stored on pallets in an area about 20 square feet underlain by soil. The storage area has been decommissioned. A 
storage area for waste lithium hydride was present in building TA-3-102 [3·044(b)]. This area was closed in 1987 under 
the auspices of HSE-8. 

WASTE INFORMATION 

The drums reportedly contained sand/asphalt mixtures. The RFA also notes that solvents may have been present. The 
storage area at TA-3·102 contained lithium hydride. 

RELEASE INFORMATION 

The RFA noted a lack of release controls, stressed vegetation, and an oily sheen on daq) soil. The unit has been 
decommissioned. Durin; a recent field survey it was observed that all drums and pallets had been removed and no soil 
discoloration was present. No known releases occurred from the storage area at TA-3·102; however, past operations at 
most container storage areas have resulted in systematic releases of solid wastes, including RCRA·regulated 
constituents. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

3-044(a) 
3·044(b) 

** 
** 

ASSOCIATED STRUCTURES 

TA-3·70 
TA-3·102 

** No corresponding E. R. Progr• unit. 



3-045 SOIL CONTAMINATION FROM OUTFALL& IN SANDIA CANYON 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-3 
OUTFALL 
DISPOSAL 
INACTIVE/ACTIVE 
1950s - PRESENT 
KNOWN 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED SUSPECTED SOLID WASTE 
HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

UNIT INFORMATION 

Several outfalls serve as points of release for liquids into or near Sandia Canyon. Some of the outfalls are permitted 
and have been assigned NPDES numbers. 

SWMU NO. 
3-045(a) 
3-045(b) 
3·045(c) 
3-045(d) 
3-045(e) 
3-045(f) 
3-045(g) 
3-045(h) 
3-045(0 

NPDES NO. 
01A 
EPA01A001 

EPA04A109 

ASSOCIATED STRUCTURE 
floor drains in steam plant, TA-3·22 
cooling towers TA-3-25 and -58 
cooling tower TA-3-285 
storage tank TA-3-336 
tanks TA-3-26 and -27 and pump building TA-3-57 
sink drains from machine shop in TA-3·223 
storm drain at asphalt plant TA-3-73 
cooling tower TA-3-187 
floor and sink drains in TA-3-34 

STATUS 
active 
active 
active 
active 
active 
active 
active 
active 
not known 

The liquids from floor drains in the steam plant, TA-3-22, are routed to an oil/water separator prior to discharge to 
the outfall. An overflow pipe from effluent storage tank TA-3-336, east of the steam plant, discharges to a drainage 
area that trends toward Sandia Canyon. Two sludge drainlines from diesel storage tanks TA-3-26 and -27 connect with a 
floor drainline from the pump building TA-3-57, and together they discharge through a 4" cast iron pipe into Sandia 
Canyon. An outfall pipe from a sink drain in the machine shop in TA-3-223 discharges into a drainage area on the north 
side of the building. This drainage area also trends toward Sandia Canyon. The outfall from the cooling tower TA-3·187 
discharges into a stona drain directly north of the cooling tower. The storm drain daylights just south of Eniwetok 
Drive, north of TA-3·66, in a discharge area that trends toward Sandia Canyon. The outfall from TA-3-34 serves floor 
drains in the basement and a sink in the radio-chemical rOOM. 

WASTE INFORMATION 

The outfall from the steam plant, TA-3-22, is reported to have received, in the past, all wastes discharged from the 
building. The wastes included diesel oil from drains, turbine oil, and continuous blowdown from the boilers (associated 
solvents, oils, caustics, acids, and polymers). The outfall fr0111 the steam plant cooling towers may have received 
various chemicals prior to being NPDES permitted. Chemicals were used to inhibit corrosion, and algae growth and for 
cleaning purposes. Before the use of inhibitors for controlling pH, a line from a sulfuric tank was run to the water 
treatment house TA-3-24 for use in the cooling water in the towers. When inhibitors began to be used, this line was 
removed. The outfall associated with tanks TA-3-26 and -27 and the floor drain fro. the pump in TA-3·57 may have 
received wastes from blowdown or saell spills, particularly from the pump house. The tanks contain No. 2 diesel fuel. 
After metal is machined in the shop in TA-3-223, the parts are rinsed off in a sink which discharges through the outfall 
nearby. The outfall area potential receives oils, solvents, and trace amounts of 111etals. The outfall near the asphalt 
plant TA-3-73 receives waahwater from the cleaning of oil distributor trucks, washwater from a bleed stream at the two 
filter ponds, and .. y receive runoff from the area around TA-3-73. The effluent at the outfall has contained kerosene, 
asphalt, oil, and water. Effluent from TA-3-34 is anticipated to contain tritium, metals, oil, and grease, based on 
reported operatlonel prec:tices. 

RELEASE INFORMATION 

During construction activities in 1989, Pan Ani personnel observed cont•ination of the soil in the canyon bottom near 
the outfall [3-045(a)] from the ate• plant. The contamination became visible at a depth of 12 to 18 inches below the 
soil surface, and analyses of the soil indicated the presence of petrol8UII hydrocarbons. The extent of contamination is 
unknown. During a site visit, the area around the outfall from the effluent storage tri TA-3-336 was noticed to be 
scoured out, indicating past discharge from the pipe. If overflow haa occurred, the liquid discharged would have been 
non-chlorinated effluent from the aewage treatment plant. The concrete and soil at the discharge point from the outfall 
associated with tanks TA-3-26 and -27 and the pump house were noted during a site survey to be stained with what 
appeared to be oil. In addition, it is thought that in the past, a significantly large quantity of kerosene was used to 
wash down the trucks at the asphalt plant. Through the years, this operation has led to a substantial quantity of 
kerosene and asphalt being released through the associated outfall [3-034(g)l to the canyon. 

(continued) 



3-045 SOIL CONTAMINATION PROM OUTPALLS IN SANDIA CANYON 10/31/90 

Page 2 

SWMU CROSS-REFERENCE LIST 

SWMu NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

3-045(8) TA3-6-CA/O-A/I-HW/RW Tsk 19 : 3 TA-3·22 
3-045Cb> TA3·6·CA/O·A/I·HW/RW 3.089 Tsk 19 : 4 TA-3·25, -58 
3-045Cc> TA3-6·CA/O·A/I·HW/RW Tsk 19 : 5 TA-3·285 
3-045(d) TA3·6·CA/O·A/I·HW/RW Tsk 19 : 6 TA-3·336 
3-045Ce> TA3-CA/UST/SST-A/1-PP Tsk 19 : 7 TA-3-26, -27, -57 
3-045(f) ** 3.093 Tsk 19 : 8 TA-3-223 
3-045(g) ** 3.082 Tak 19 : 9 44 51 52 TA-3·73 

3.083 
3-045(h) ** Tsk 20 : 4 TA-3·187 
3-045( i) ** Tsk 20 : 5 TA-3·34 

** No corresponding E. R. Program l.rlit. 



3-046 WASTE TREATMENT TANK 10/31/90 

SUMMARY 

LOCATION TA·3 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) TANK 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 1980 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A treatment tank is located southeast of the steam plant, TA-3·22. The tank receives continuous blowdown from steam 
plant boilers, the No. 1 and No. 2 softeners, and the No. 1 and No. 2 demineralizer tanks. The function of the 
environmental tank is to control the pH of the incoming wastes, which are treated with sulfuric acid or sodium hydroxide 
before release to the cooling tower outfall in Sandia Canyon [see SWMU No. 3·045(d)]. 

WASTE INFORMATION 

The tank receives blowdown from boilers, softeners, and demineralizers. Prior to treatment, the incoming waste 
typically has a pH in the range of 10 to 11. 

RELEASE INlORMATION 

The treatment tank sits in a large concrete containMent area. There is no evidence of releases fro. this tank. The 
extent of releases fro. this tank to the cooling tower outfall in Sandia Canyon is unknown. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·046 ** Tsk 19 : 28 TA-3·22 

** No corresponding E. R. Program unit. 



3-047 SOXL CONTAMXNATXON FROM PRODUCT STORAGE AREAS 10/31/90 

SUMMARY 

LOCATION TA-3 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RAOIOAt:IVE RELEASE 

SOIL CONTAMINATION 
DISPOSAL 
ACTIVE/INACTIVE 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 

? - PRESENT 
KNOWN 
NONE 

UNXT XNFORMATXON 

Evidence of leaks or spills onto the surrounding soil have been observed near several supply storage areas in TA-3. 

SWMU NO. 
3-047(a) 
3-047(b) 
3-047(c) 
3-047(d) 
3-047(e) 
3-047(f) 
3-047(g) 
3·047(h) 
3-047(i) 
3-047(j) 
3-047(k) 

STRUCTURE 
TA-3·236 
TA-3-1501 
TA-3-70 
TA-3-22 
TA-3·1963 
TA-3-1976 
TA-3-141 
TA-3·170 
TA-3·216 
TA-3·16 
TA-3-374 

SETTING 
iron workers supply shed 
storage shed 
east of TA-3-70 
south of TA-3-22, concrete containment area 
storage building located east of TA-3-70 
small storage shed 
drum storage, north side of building 
northeast corner of TA-3-170 
drum storage, loading dock on south side of building 
drum storage on east loading dock; inactive since 1987 
drum storage shed 

WASTE XNFORMATXON 

The following table describes the types of products stored at these locations. 

SWMU NO. 
3-047(a) 
3-047(b) 
3-047(c) 
3-047(d) 
3-047(e) 
3-047(f) 
3-047(g) 
3·047(1!) 
3-047( i) 
3·047(j) 
3·047(k) 

STRUCTURE 
TA-3·236 
TA-3·1501 
TA-3·70 
TA-3-22 
TA-3·1963 
TA-3·1976 
TA-3·141 
TA-3·170 
TA-3·216 
TA-3·16 
TA-3·374 

PRODUCTS STORED 
scrap iron, sheet metal, tools, lead pigs used in the lead pouring shop 
sealant, plaster, deicer, latex 
drums of form oil 
solvents, oil 
resin solutions, flanmable l iquicls, paints, flashing c~, roofing cement 
gasoline, gas engines, batteries 
oil, solvents 
oil, solvents 
unknown 
unknown 
oil 

RELEASE XNFORMATXON 

Leaks and spills have occurred fro. these supply storage areas. Although no liquids are presently stored in TA-3·236, 
stains on the wooden floor indicate that spills may have occurred there in the past, potentially contaminating the soil 
below. Similarly, ataina are present on the floors of storage sheds TA-3-1501, ·1963, and ·1976. Soil stains are also 
present at the other units. 

SI.'MU NUMBER CEARP 

3·047(a) ** 
3-047(b) ** 
3·047(c) ** 
3-047(d) -3·047(e) ** 

SWMU CROSS-REFERENCE LXST 

IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

Tsk 19 81 
Tsk 19 :90 
Tsk 19 92 
Tsk 19 96 
Tsk 19 101 

(continued) 

ASSOCIATED STRUCTURES 

TA-3·236 
TA-3·1501 
EAST OF TA-3·70 
EAST OF TA-3·22 
TA-3·1963 



3-047 

SWMU NUMBER 

3·047(f) 
3·047(g) 
3·047(h) 
3·047( i) 
3-047(j) 
3·047(k) 

SOIL CONTAMINATION FROM PRODUCT STORAGB AREAS 

Page 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

10/31/90 

CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

** Tsk 19 : 114 TA-3· 1976 
** Tsk 20 : 76 TA-3·141 
** Tsk 20 78 TA-3·170 
** Tsk 20 79 TA-3·216 
** Tsk 21 1169 TA·3·16 
** Tsk 21 1181 TA-3·374 

** No corresponding E. R. Program unit. 



3-048 RADIOACTIVE CONTAINER STORAGE AREA 

LOCATION TA-3 
TYPE OF UNIT(a) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

? - PRESENT 
UNKNOWN 
UNKNOWN 

SUMMARY 

MATERIALS MANAGED MIXED WASTE 

UNIT INFORMATION 

10/31/90 

Hot Cell 10 in Wing 9 of the CMR Building, TA-3-29, contains approximately 25 remote handled CRH) transuranic CTRU) 
waste canisters. This waste was generated by experiments in the hot cells of TA-3-29. The waste is stored in the hot 
cell, pending shipment to WIPP. 

WASTE INFORMATION 

Each canister contains primarily plastic and metal TRU waste, some of which may also be hazardous. 

RELEASE INFORMATION 

There has been no reported release of hazardous or radioactive waste fro. the hot cell. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·048 ** Tsk 20 : 54 TA-3-29 

** No corresponding E. R. Progr• unit. 



3-049 SOIL CONTAMINATION PROM KORTANDAD CANYON OUTPALLS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOJS RELEASE 
RADIOACTIVE RELEASE 

TA-3 
ClJTFALL 
DISPOSAL 
ACTIVE/INACTIVE 
? • PRESENT 
SUSPECTED 
UNKNOWN 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOJS WASTE 

UNIT INFORMATION 

Several outfalls serve as points of release for liquids into or near Mortandad Canyon. 

SWMU NO. 
3·049(a) 

3·049(b) 
3-049(c) 
3-049(d) 
3·049(e) 

STRUCTURES 
TA-3·66 

TA-3·127 
TA-3·35 
TA-3·66 
TA-3·66 
TA-3-66 (?) 

ASSOCIATED PROCESS 
rinse water from 8 electroplating tanks in Room P-100 
and effluent from the industrial chill water pit 
effluent from cooling tower; surface discharge 
discharge from a vacuum oil pump to south side of TA·3·35 
discharge from condensate system 
discharge of condensate from flash tanks 
outfall pipe located south of TA-3-66; origin unknown 

STATUS 
active 

active 
active 
inactive since 1987 
active 
unknown 

The outfall that is associated with TA-3·127 is permitted and has NPDES serial number 022. 

WASTE INFORMATION 

Gold citrate and HCN are produced in the gold electroplating process. In addition, nunerous metals, acids, and cyanide 
were used in the process of chromium plating. The cooling tower water was treated with organo·chelates. Oil and grease 
may have been discharged from the vacuum pump. 

RELEASE INFORMATION 

Oil stains are present below the outfall from the vacuum pump. Originally, the discharge went directly to the soil. In 
1988, the outfall area was asphalted over. During an E.R. Program site survey, standing water was observed in the 
outfall area near both flash tank outfalls. No noticeable stains were present in the soil near the other outfalls. 

SWMU NUMBER CEARP 

3-049(a) ** 
3·049(b) •• 
3·049(C) •• 
3·049(d) •• 
3·049(e) •• 

SWMU CROSS-REFERENCE LIST 

IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

Tsk 20 1 
Tsk 20 6 
Tsk 20 7 
Tsk 20 8 9 
Tsk 20 10 

ASSOCIATED STRUCTURES 

TA-3·66, ·127 
TA-3·35 
TA-3·66 
TA-3·66 
SOJTH OF TA-3·66 

•• No corresponding E. R. Program unit. 



3-050 SOIL CONTAMINATION PROM STACK EMISSIONS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 

TA·3 
SOIL CONTAMINATION 
DISPOSAL 
ACTIVE 
1952 • PRESENT 

HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

Surface soil contamination [3·050(a)] may have occurred as a result of emissions released from the stacks on the roof of 
the CMR Building, TA-3·29. HEPA and charcoal filters are used to filter the exhaust from the stacks, but releases have 
been documented. Tritium was released through stacks on the roof of TA-3·34 [3·050(b)]. No decontamination of the 
stacks has been performed. Radioactive emissions [3·050(c)l may have occurred from TA-3-35. The work 11ith fuel element 
production in the building has resulted in contamination of the building exhaust system and ventilation stack. A 
lithium hydride exhaust system [3·050(d)] is located on the south end of TA-3·102. A filter system [ 3-050(e)] is 
located on the east side of TA-3·39. Beryllium was vented directly to the atmosphere from the Physics Building, TA-3·40 
[3-050(f)]. Exhaust was vented 11ithout filtration from stacks at TA-3·16 [3-050(g)]. 

WASTE INFORMATION 

The emissions have contained various radionuclides, such as fission products, tritium, plutonium, uranium, and iodine. 
Mercury and beryllium have also been released. Laser experiments may have released both hazardous chemicals and 
radionucl ides. 

RELEASE INFORMATION 

The extent of soil contamination from stack emissions is not known. Residues were noted on the grCK.nd arCUld the 
filtration unit at TA-3·39. 

SWKU CROSS-RBPERENCE LIST 

SW'MU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·050(a) TA3·1-CA-A/I-HW/RW Tsk 20 35 TA-3-29 
3-050(b) ** Tsk 20 38 TA-3-34 
3-050(c) ** Tsk 20 39 TA-3·35 
3-050(d) ** Tsk 20 48 TA-3·102 
3-050(e) ** Tsk 20 106 TA·3·39 
3-050(f) ** Tsk 21 1213 TA·3·40 
3·050(g) - Tsk 21 1214 TA·3·16 

** No corresponding E. R. Progr• unit. 



3-051 SOIL CONTAMINATION FROM LEAKING COMPRESSORS 10/31/90 

S'Q'KMARY 

LOCATION TA-3 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) SOIL CONTAMINATION 
UNIT USE DISPOSAL 
OPERATIONAL STATUS : ACTlVE 
PERIOD OF USE ? - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOA~!IVE RELEASE NONE 

UNIT INFORMATION 

Several oil compressors were noted to be leaking in TA-3. A compressor [3-051(a)] housed in a metal shed on the 
southeast end of TA-3-39 was observed to be leaking. Two compressors [3-051(b)] housed in a metal shed on the southwest 
corner of TA-3-102 were observed to be leaking. Oil stains [3-051(c)] were noted fro. a leaking hydraulic compressor on 
the northeast side of TA-3-141. Drums located in the same area contained oil-soaked absorball. The drums did not 
appear to be leaking. An air compressor [3-051(d)] on the south side of TA-3-40 appeared to be leaking at the time of 
an E.R. Program site survey. 

WASTE IN70RMATION 

The compressors contain oil and grease. 

RELEASE IN70BMATION 

Oil stains were observed within the housing sheds, on the soil, and on asphalt in the surrounding area near these 
compressors. 

SWMU CROSS-REFERENCE LIST 

Slo'MU NUMBER CEARP IDENTIFICATION NUMBER~Sl RFA UNIT ~,R, RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3-051(a) ** Tsk 20 42 TA-3-39 
3-051(b) ** Tsk 20 47 TA-3·102 
3·051(c) ** Tsk 20 49 TA-3·141 
3·051(d) ** Tsk 21 1144 TA·3·40 

** No corresponding E. R. Program unit. 



3-052 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

STORM DRAINAGE SYSTEMS 10/31/90 

TA-3 
SOIL CONTAMINATION 
DISPOSAL 
ACTIVE 
? - PRESENT 
KNOWN 
SUSPECTED 

SUMKARY 

MATERIALS MANAGED SOLID WASTE 
SUSPECTED PCBs 
HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

UNIT INFORMATION 

Soil contamination has been observed in areas of the ston. drainage system in TA-3. The storm drain [3-052(a)] located 
at the north end of TA-3-39 was noted to be full of metal filings and stained with oil. The storm drain is near the 
scrap metal storage dumpsters at the main storage dock for TA-3-39. A storm drain [3-052(b)] located northeast of 
TA-3-66 receives runoff from the north side of the building. Runoff from construction in the area has also added other 
materials to the drainage channels. In 1986, oil entered the storm drain [3-052(c)] near TA-3-422. The oil flowed down 
the drain pipe and was noted to have daylighted southwest of TA-3-22. The spill occurred during the flushing of a 
hydraulic line from the bollards for the security gate on Mercury Road. Oil stains were observed on the pavement 
outside of the southeast corner of TA-3-287 and on downgradient slopes into a nearby storm drain [3-052(d)]. The stains 
appear to be from capacitor maintenance operations performed in the area. A storm drain [3-052(e)l located downgradient 
from the paint booth area of TA-3-39 may have received painting-related residues. Painted materials are set outside to 
dry in the natural drainage area. An outfall from a storm drain [3-052(f)] is located northeast of TA-3-207. The drain 
has received liquids from floor drains in buildings TA-3-38, -105, -287, and probably others through inactive NPDES 
outfall 010. The drain also discharges blowdown fro. cooling tower TA-3-156. 

WASTE INFORMATION 

The storm drain near TA-3-39 has received metal filings and, possibly, oil, solvents, and acids. The graphite that has 
entered the storm drain near TA-3-66 is reportedly contMinated with uraniln-238. The drain 11ey also have received 
paint, cement, and other materials fro. runoff through areas lllder construction. Oil entered the sto,.. drain near 
TA-3-422. The oil that was released near TA-3-287 may have been contaminated with PCBs. Runoff fraa the paint booth 
area may have contained paint and/or solvents. Floor drains in buildings [3-052(f)] may have received oils, solvents, 
and chemicals. 

RELEASE INFORMATION 

Releases to storm drains have occurred from these units. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUM§ERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

3-052(8) - Tak 20 41 TA-3-39 
3-052(b) - Tsk 20 46 TA-3-66 
3-052Cc) - Tsk 20 52 TA-3-422 
3-052(d) - Tsk 21 1145 TA-3-287 
3-052Ce> - Tsk 20 44 TA-3-39 



3-053 ROLLXHG KXLL BUXLDXHG / SOXL COHTAKXHATXOH 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA·3 
SUBSURFACE CONTAMINATION 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDClJS WASTE 

UNIT USE DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE 
HAZARDClJS RELEASE 
RADIOACTIVE RELEASE 

? · PRESENT 
SUSPECTED 
SUSPECTED 

UHXT XNPORMATXOH 

Subsurface soil contamination may have occurred beneath the Rolling Mill Building, TA-3·141. The Rolling Mill Building 
is listed as a "contaminated facility currently in use", due to activities involving urani1.111. 

WASTE XNPORMATXOH 

Materials utilized in TA-3·141 include various radionuclides, metals, and organic solvents. 

RELEASE XNPORMATXOH 

It is not known whether releases have occurred to the soil surrounding the building. 

SWKU CROSS-REFERENCE LXST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3·053 ** Talc 20 : 53 TA·3·141 

** No corresponc:li ng E. R. Program unit. 



3-054 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

COOLING TOWERS AND ASSOCIATED OUTFALL& 10/31/90 

TA·3 
OUTFALL 
DISPOSAL 
ACTIVE 
? • PRESENT 
SUSPECTED 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 

UNIT INFORMATION 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

An outfall [3·054(a)] from cooling tower TA-3·19 discharges to Two Mile Canyon. The tower was removed in 1966, at which 
time the outfall pipe was rerouted and connected to a chilled water system in TA-3·16. Since then, the outfall area has 
received liquids from the flushing of the chilled water system in that building. An outfall [3·054(b)l into Two Mile 
Canyon is located southwest of TA-3·316. The outfall receives discharge from cooling tower blowdown and once received 
cooling water from TA-3·102. The outfall is NPDES permitted with designator number EPA04A009. The outfall t3·054(c)] 
from cooling tower TA-3·156 enters the storm drainage system near TA-3-105. The associated outfall has NPDES serial 
number 023 and EPA outfall number 03A. An outfall t3-054(d)l that discharges blowdown fr0111 the cooling tower on the 
roof of TA-3-16 is located near the northwest corner of the building. The outfall also receives liquids from the floor 
drains in TA-3-208. NPDES designator for this outfall is EPA03A025. A 1/90 LANL database has also identified an 
additional outfall associated with treated cooling water. TA-3-29 has an outfall [3-054(e)] with NPDES serial number 
021 and EPA outfall number 03A. 

WASTE INFORMATION 

Cooling tower discharges may have contained chromates. The outfall [3-054(d)] associated with the floor drains in 
TA-3-208 may have also received oil, grease, and solvents fr0111 1118Chinery blowdown and spills. Because work with tritium 
was also conducted in the building, this is also a potential contaminant. 

RELEASE INfORMATION 

It is not known if hazardous releases have occurred from these units. During a 1989 E.R. Program site reconnaissance 
visit, the cooling tower TA-3-156 was noted to be leaking from several places onto the surrounding soil. If leaks 
occurred in the past, the soil surrounding the tower could contain some quantity of chromium. 

SWMU NUMBER 

3-054(a) 
3-054(b) 
3-054(c) 
3-054(d) 
3-054(e) 

SWMU CROSS-REFERENCE LIST 

CEARP IDENTIFICATION NUMBER<S> RFA UNIT 

** 
** 
** 
** 
** 

E.R. RELEASE SITE 

Tsk 21 1114 
Tsk 21 1120 
Tsk 21 1116 
Tsk 21 1121 

INFO. ASSOCIATED STRUCTURES 

TA-3·19, ·16 
TA-3·102 
TA-3-156 
TA-3-208, ·16 
TA-3-29 

** No corresponding E. R. Program unit. 



3-055 

LOCATION TA-3 
TYPE OF UNIT(s) OUTFALL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOO OF USE ? - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

OUT PALLS 10/31/90 

SUMMARY 

MATERIALS MANAGED SANITARY WASTE 

UNIT INFORMATION 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

Several outfalls serve as points of release for liquids into the soil in TA-3. An outfall pipe [3-055(a)J is located 
south of TA-3-16 at the edge of Two Mile Canyon. The origin of the pipe is unknown, but it appears to have been 
inactive for some time. An outfall pipe [3-055(b)J is located west of TA-3-30. The outfall may be the discharge point 
for an emergency shower in TA-3-30. A battery charging and refilling operation was present in the northwest corner of 
the building from 1968-1975. A fune hood and emergency shower were installed for that operation, but have since been 
inactive. An outfall [3-055(c)J is located northeast of the fire station TA-3-41. The outfall is associated with floor 
drains in the fire station and discharges to a drainage area that trends toward Los Alamos Canyon. An outfall pipe 
[3-055(d)J is located directly north of TA-3-59. The origin of the pipe is not known, but it could be an overflow from 
the sewage lift station, TA-3-59. The outfall pipe was plugged with dirt and leaves and appeared to be inactive. 

WASTE INFORMATION 

If the outfall into Two Mile Canyon was originally a discharge point from an acid waste line, the canyon could have 
received radionuclides, organics, and metals during its period of use. The outfall associated with TA-3-30 may have 
received acids and organics. The outfall north of TA-3-59 may have discharged sanitary waste. 

RELEASE INFORMATION 

It is not known If hazardous releases have occurred from these units. During E.R. Program site surveys, stains were 
observed in the soil near the outfall into Two Mile Canyon. The outfall may be associated with an abandoned industrial 
waste line in the vicinity. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEp STRUCTURES 

3-055(a) ** Tsk 21 1117 SOUTH OF TA-3-16 
3-055(b) ** Tsk 21 1118 TA-3-30 
3-055(c) ** Tsk 21 1119 TA-3-41 
3-055(d) - Tsk 21 1123 NORTH OF TA-3-59 

** No corresponding E. R. Program unit. 



3-056 

LOCATION TA-3 
TYPE OF UNIT(s) STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE 1970s - ? 
HAZARDOUS RELEASE SUSPECTED 
RADIOA~IVE RELEASE UNKNOWN 

WASTE STORAGE FACXLXTXES 10/31/90 

SOXMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
PCBS 
RADIOACTIVE WASTE 

UNXT XNlORMATXON 

In 1986/1987, a used oil storage facility [3·056(a)l was built near the north side of TA-3-271. It has a concrete floor 
which is bermed on all sides and which slopes toward as~. The structure has a roof but the sides of the structure 
are open. In 1988, a used battery storage facility was constructed adjacent to the oil storage area. The structure has 
a roof, open sides, and a concrete floor. In 1988, batteries were stored nearby. The batteries were shipped off-site 
for recycling. Drums containing lead are also stored outside the battery storage area. Asbestos cabinets are stored at 
the site as well. Field surveys have noted the following additional container storage areas in TA-3: 

SWMU NO. 
3·056(b) 
3·056Cc> 
3·056(d) 
3·056Ce) 

LOCATION 
TA-3·70 
TA-3·223 
TA-3·47 
TA-3·34, ·32 

SWMU NO. 
3·056(f) 
3-056(g) 
3·045(h) 

LOCATION 
TA-3·316 
TA-3·16 
TA-3·105, ·287 

OUtside storage facilities have also been observed in the following locations: 

SWMU NO. 
3·056( i) 
3·056(j) 
3·056(k) 
3·056(f) 
3·056(l) 
3·056(m) 
3·056(n) 

LOCATION 
TA-3·38 
TA-3·473 
TA-3·66 
TA-3·316 
TA-3·141 
TA-3·322 
TA-3·271 

SETTING 
drun storage on the loading dock, east side 
storage area west of the building 
drun storage on north side 
drun storage west of the building 
drun storage on the east side 
drUA storage areas on the south and west sides and the northwest corner 
drUA storage of waate generated at the lead pourer's shop, TA-3·379 

It is unknown whether any of these areas is currently active. 

WASTE XNlORMATION 

The storage facilities contain waste oil, spent batteries, asbestos, and lead. The following table describes the waste 
stored at the remaining facilIties, when known: 

LOCATION 
TA-3·70 
TA-3·223 
TA-3·47 
TA-3-34, ·32 
TA-3·316 
TA-3· 105 ·217 
TA-3-38 I 

TA-3·473 
TA-3·66 
TA-3·141 
TA-3·322 
TA-3·271 

WASTE 
diesel waste, capacitors, unknown 
capacitors and transfonners with PCB oils; unmarked dru.a that may contain waste oil and solvents 
waste oil, solvents, kerosene 
vec:..a. pulP oil, possibly conta11inated with trltiUIII; organic solvents; electrical parts 
unknown 
capecitors, transfon.ers, oil, unknown 
oil 
c~usors, gasoline, scrap •tal, electric cable 
oil, solvents, radioec:tively cont .. lnated graphite 
beryll hn cont•lnated trash 
kerosene, oil, solvents, unknown 
lead, slag 

(conti~) 



3-056 WASTB STORAGE FACXLXTXES 10/31/90 

Page 2 
RELEASE INFORMATION 

Some of the drums are noted to be leaking. Leaks· and spills have occurred at several of the facilities. An E.R. 
program site survey observed a drainage channel that is present on the north side of TA·3-223 storage area [3-056(c)J. 
The channel trends down a steep incline to Sandia Canyon. Stains were noticed on the rocks in the channel. The stains 
may be the result of runoff from leaky transformers stored in the area and may consist of PCB-contaminated oils. 

NOTES 

s~ Nos. 3-056(a), (b), (c), (d), (e), (f), and (h) were formerly S~ Nos. 3-001(p), (k), (r), (s), (t), (n), and (u), 
respectively. 

SWMU CROSS-REFERENCE LXST 

SWMU NUMBER C~ARP IDENTIFICATION NUMBER~Sl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3-056(a) ** 3.051 Tsk 19 : 82 TA-3-271 
3-056(b) ** Tsk 19 : 94 102 TA-3-70 
3-056(c) TA3-1-CA-A/I-HW/RW 3.048 Tsk 19 : 53 78 TA-3-223 
3-056(d) ** Tsk 19 n TA-3-47 
3-056<e> ** Tsk 20 62 TA-3-32, -34 
3-056(f) ** Tsk 21 1188 TA-3-316 
3-056(g) ** 3.001 Tsk 21 1174 TA-3-16 
3-056(h) TA3-1-CA-A/I-HW/RW Tsk 21 1166 1180 TA-3-287, -105 
3-056( i) TA3-1-CA-A/1-HW/RW Tsk 19 97 TA-3-38 
3-056(j) ** Tsk 21 1187 TA-3-473 
3-056(k) ** Tsk 20 65 75 TA-3-66 
3-056(l) ** Tsk 20 n TA-3-141 
3-056(m) ** Tsk 21 1186 TA-3-322 
3-056(n) ** Tsk 19 83 TA-3-271 

** No corresponding E. R. Program unit. 



3-057 CAFETERIA GREASE TRAPS 10/31/90 

SUMMARY 

LOCATION TA-3 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) TRAP 
UNIT USE TREATMENT 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Manhole/grease trap TA-3-668 is located near Building TA-3-100, formerly the cafeteria. The grease trap was installed 
in 1956 probably to trap grease from the cafeteria. TA-3-100 is no longer used as a cafeteria, so the status of 
TA-3-668 is unknown. An active, 1,500-gallon grease trap is located in the sanitary sewer line for the new cafeteria, 
TA-3-261. The location of the grease trap is listed as south of TA-3-261 at LANL coordinates N76 E13. 

WASTE INFORMATION 

The waste is probably grease from cafeteria drains. 

RELEASE INlORMATION 

The decant goes to the sanitary sewer. There have been no hazardous releases from these units. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3-057 •• Tsk 21 : 1218 1219 TA-3-261, -668 

** No corresponding E. R. Program unit. 



3-058 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-3 
ACCIJIJLA T1 ON 
STORAGE 
ACTIVE 
? • PRESENT 
NONE 
NONE 

TRU CONTAIKER STORAGE AREAS 10/31/90 

SUMMARY 
MATERIALS MANAGED RADIOACTIVE WASTE 

MIXED WASTE 

UNIT INFORMATION 

TRU waste drums are located in the corridors between the laboratories in wings 2, 3, 5, end 7 of TA-3-29. Several pairs 
of drums are kept in each wing. One drum for combustible waste and one drum for non-combustible waste make up a pair. 
Accumulation for greater than 90 days is possible. Wing 9 hot cell operations also generate a smell amount of TRU 
waste, which is currently stored in a single lead-lined 55-gallon drum against the south wall of the shipping/ receiving 
area of Wing 9. The Wing 9 waste may be repackaged in the future. 

WASTE INFORMATION 

The TRU waste is bagged prior to placement in the drums. Typical materials include gloves, tissues, rags, laboratory 
plasticware, and broken laboratory equipment. All bagged waste Is logged prior to placement in the drums. Obvious 
hazardous constituents would be logged and identified. Possible solvent contamination on rags and tissues would not be 
indicated on the logs. Laboratory personnel familiar with the waste have stated that the drummed Wing 9 hot cell items 
contain no hazardous constituents. 

RILEASB INFORMATION 

There have been no known releases in these areas. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3-058 ** TA-3·29 

** No corresponding E. R. Program unit. 



3-059 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-3 
: SOIL CONTAMINATION 
: DISPOSAL 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE : 1960s • PRESENT 
HAZARDOUS RELEASE : SUSPECTED 
RADIOACTIVE RELEASE : UNKNOWN 

BONEYARD 

SUMMARY 

10/31/90 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 
PCBs 

UNIT INlOBMATION 

A salvage yard is located in a fenced area adjacent to the south side of building TA-3-271. The fenced area is about 
320 ft x 150ft and is underlain by soil. It is used for the storage of equipMent, batteries, and scrap materials that 
can be sold or reused. The soil underlying the salvage yard has received leakage fra. equipment and batteries as well 
as scraps of Metal that have been broken off or never salvaged. 

WASTB INFORMATION 

Soil at the salvage yard has received petroleum products (oil, diesel, gasoline), PCBs, acids, and metals (including 
steel, aluminum, nickel, lead, and mercury). 

RBLBASB INFORMATION 

No release controls are present at the salvage yard. The extent of releases to the soil is unknown. 

SWMU CROSS-RBPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

3-059 - TA-3·271 

** No corresponding E. R. Progr .. unit. 



SWMU 

3-o01 (a) 
3-Q01 (b) 
3-Q01 (c) 
3-Q01 {d) 
3-Q01 (e) 
3-Q01 (f) 
3-Q01 (g) 
3-Q01 (h) 
3-Q01 (i) 
3-Q01 0) 
3-Q01 (k) 
3-Q01 (I) 
3-o01(m) 
3-Q01 (n) 
3-Q01 (o) 
3-Q01 (p) 
3-001 (q) 
3-Q01 (r) 
3-Q01 (s) 
3-o01 (t) 
3-Q01 (u) 
3-Q01 (v) 
3-o01 (w) 
3-Q01(x) 
3-Q01 (y) 
3-o02(a) 
3-Q02(b) 
3-o02(c) 
3-Q02(d) 
3-Q03(a) 
3-Q03(b) 
3-Q03(c) 
3-Q03(d) 
3-o03(e) 
3-Q03(f) 
3-o03(g) 
3-Q03(h) 
3-Q03(i) 

Rev. 1, 615190 

TA-3 SOLID WASTE MANAGEMENT UNITS 
{SWMUs) FIGURE INDEX 

FIGURE NUMBER 

3-4 
3-4 
3-4 
3-6 
3-3 
3-3 
3-4 
3-6 
3-5 
3-6 
3-4 
3-4 
3-3 
3-6 
3-6 
3-3 
3-3 
3-4 
3-4 
3-1 

Not shown 
Not shown 

3-1 
3-9 
3-4 
3-6 

Not shown, location unknown 
3-5 
3-4 
3-4 
3-4 
3-3 
3-6 
3-4 
3-6 
3-6 
3-4 
3-6 



SWMU 

3-0030) 
3-003(k) 
3-003(1) 
3-003(m) 
3-003(n) 
3-003(0) 
3-003(p) 
3-004(a) 
3-004(b) 
3-004(c) 
3-004(d) 
3-004(e) 
3-004(f) 
3-006 
3-007 
3-00S(a) 
3-00S(b) 
3-009(a) 
3-009(b) 
3-009(c) 
3-009(d) 
3-009(e) 
3-009(f) 
3-009(g) 
3-009(h) 
3-009(i) 
3-0090) 
3-010(a) 
3-010(b) 
3-010(c) 
3-010(d) 
3-011 
3-012(a) 
3-012(b) 
3-013(a) 
3-013(b) 

Rev. 1, 615190 

TA-3 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

3-4 
3-4 
3-4 
3-5 
3-5 
3-3 
3-3 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-13 
3-6 
3-12 
3-14 
3-5 
3-3 
3-6 
3-4 
3-6 

Not shown, location unknown 
3-2 
3-3 
3-6 
3-3 
3-3 
3-4 
3-4 
3-6 
3-2 
3-6 
3-5 
3-3 
3-3 



SWMU 

3-Q13(c) 
3-Q13(d) 
3-Q13(e) 
3-Q13(f) 
3-Q13(g) 
3-Q13(h) 
3-Q14(a) 
3-Q14(b) 
3-Q14(c) 
3-Q14(d) 
3-Q14(e) 
3-Q14(f) 
3-Q14(g) 
3-Q14(h) 
3-Q14(i) 
3-Q140) 
3-Q14(k) 
3-Q14(1) 
3-Q14(m) 
3-Q14(n) 
3-Q14(o) 
3-Q14(p) 
3-Q14(q) 
3-Q14(r) 
3-Q14(s) 
3-Q14(t) 
3-Q14(u) 
3-Q14(v) 
3-Q14(w) 
3-Q14(x) 
3-Q14(y) 
3-Q14(z) 
3-Q14(a2) 
3-Q14(b2) 
3-Q14(c2) 
3-Q15 

Rev. 1, 6.'5190 

TA-3 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

3-3 
3-3 
3-3 
3-6 
3-4 
3-4 
3-6 
3-6 
3-6 
3-6 
3-6 
3-6 
3-6 
3-6 
3-10 
3-6 
3-6 
3-6 
3-6 
3-6 

Not shown 
3-10 
3-5 
3-9 

Not shown 
Not shown 
Not shown 

3-3 
3-4 
3-6 
3-6 
3-4 
3-4 
3-5 
3-5 
3-6 



SWMU 

3-Q16(a) 
3-Q16(b) 
3-Q16(c) 
3-Q16(d) 
3-Q16(e) 
3.018 
3-Q19 
3-Q20(a) 
3-Q20(b) 
3.021 
3-Q22 
3.023 
3.024 
3-Q25(a) 
3-Q25(b) 
3-Q25(c) 
3-Q26(a) 
3-Q26(b) 
3-Q26(c) 
3-Q26(d) 
3.027 
3.028 
3-Q29 
3.030 
3.031 
3-Q32 
3-Q33 
3-Q34(a) 
3-Q34(b) 
3-Q35(a) 
3-Q35(b) 
3-Q36(a) 
3-Q36(b) 
3-Q36(c) 
3-Q36(d) 
3-Q36(e) 
3-Q36(f) 

Rev. 1, 615190 
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TA·3 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

3-10 
3-9 
3-9 
3-3 
3-3 
3-4 

3-11 
3-3 
3-5 
3-6 
3-8 
3-7 
3-6 
3-6 
3-4 
3-4 
3-6 
3-3 
3-4 
3-4 
3-3 
3-9 
3-5 
3-6 
3-4 
3-3 
3-4 
3-4 
3-6 
3-3 
3-8 
3-5 
3-5 

Not shown 
Not shown 

3-5 
3-5 



SWMU 

3-Q36(g) 
3-Q36(h) 
3-Q36(i) 
3-Q360) 
3-Q37 
3-Q38(a) 
3-Q38(b) 
3-Q38(c) 
3-Q38(d) 
3-Q38(e) 
3-Q38(f) 
3-Q39(a) 
3-Q39(b) 
3-Q39(c) 
3-Q39(d) 
3-Q39(e) 
3-Q40(a) 
3-Q40(b) 
3-Q41 
3-Q42 
3-Q43(a) 
3-Q43(b) 
3-Q43(c) 
3-Q43(d) 
3-Q43(e) 
3-Q43(f) 
3-Q43(g) 
3-Q43(h) 
3-Q43(i) 
3-Q44(a) 
3-Q44(b) 
3-Q45(a) 
3-Q45(b) 
3-Q45(c) 
3-Q45(d) 
3-Q45(e) 
3-Q45(f) 
3-Q45(g) 
3-Q45(h) 

Rev. 1, 615190 
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TA-3 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

3-5 
3-6 
3-6 
3-5 
3-6 

Not shown 
Not shown 

3-3 
3-6 
3-4 
3-4 
3-3 
3-3 
3-4 
3-3 
3-4 
3-3 
3-3 
3-6 
3-11 
3-5 
3-5 

Not shown 
3-5 
3-3 
3-5 
3-5 
3-5 
3-4 
3-5 
3-4 
3-5 
3-5 
3-5 
3-5 
3-5 
3-6 
3-5 
3-6 



SWMU 

3-Q45(i) 
3-Q46 
3-Q47(a) 
3-Q47(b) 
3-Q47(c) 
3-Q47(d) 
3-Q47(e) 
3-Q47(f} 
3-Q47(g) 
3-Q47(h) 
3-Q47(i) 
3.0470) 
3-Q47(k) 
3-Q48 
3-Q49(a) 
3-Q49(b) 
3-Q49(c) 
3-Q49(d) 
3-Q49(e) 
3-QSO(a) 
3-QSO(b) 
3-QSO(c) 
3-QSO(d) 
3-QSO(e) 
3-QSO(f} 
3-QSO(g) 
3.051 (a) 
3.051 (b) 
3.051 (c) 
3.051 (d) 
3-Q52(a) 
3-Q52(b) 
3-Q52(c) 
3-Q52(d) 
3-Q52(e) 
3-Q52(f} 
3-Q53 

Rev. 1, 615190 

TA·3 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

3-6 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-6 
3-6 
3-4 
3-4 
3-3 
3-4 
3-6 
3-6 
3-6' 
3-6 
3-6 
3-4 
3-6 
3-6 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-6 
3-4 
3-4 
3-6 
3-4 
3-3 
3-4 
3-3 
3-6 



SWMU 

3-Q54(a) 
3-Q54(b) 
3-Q54(c) 
3-Q54(d) 
3-Q54(e) 
3-Q55(a) 
3-QSS(b) 
3-Q55(c) 
3-QSS(d) 
3-Q56(a) 
3-Q56(b) 
3-Q56(c) 
3-Q56(d) 
3-Q56(e) 
3-Q56(f) 
3-Q56(g) 
3-Q56(h) 
3-Q56(i) 
3-Q560) 
3-Q56(k) 
3-Q56(1) 
3-Q56(m) 
3-Q56(n) 
3-Q57 
3-Q58 
3-Q59 

TA-3 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

3-4 
3-4 
3-3 
3-4 
3-6 
3-4 
3-3 
3-3 
3-3 
3-5 
3-5 
3-6 
3-6 
3-6 
3-4 
3-4 
3-3 
3-3 
3-4 
3-6 
3-6 
3-4 
3-5 
3-7 
3-4 

3-2,3-9 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1 ' 615190 
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FIGURE 3-11 

SOLID WASTE MANAGEMENT UNITS 
(SWMUs) IN TA-3 

Lll lLl.ll ICIIITifiC- UIIIATIIY ... ...._ ..... 
STRUCTURE LOCATION PLAN 

TA- 3 SOUTH ME~ SIT£ 

I anlls I 1·11·11 I 
~ -.... r. aoo• - I ENG· R II' .... 



CD 

lB -0 

N 
0 

It) -N -0 
C') 

.. 

3-008(aJ~ 

EXPLANATION 

3-001 SWMU LOCATION 

From U.S. Engineer Office 
LASL Drawing number 
ENG-C1888. 
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FIGURE 3-12 

SOLID WASTE MANAGEMENT UNITS 
(SWMUs) IN T A-3 
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EXPLANATION 

3-001 SWMU LOCATION 

From South Mesa Site Plot Plan. 
Tech Maintenance Group, drawing 
number A5-R38. 
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FIGURE 3-13 

SOLID WASTE MANAGEMENT UNITS 
(SWMUs) IN TA-3 
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I STRUCTURE STROCTlJIE [ STRUCTURE NOMENCLATURE 
NUM!I(R 0£5 I GNlTI 011 I REMARKS 

rA-J- I I SM-1 REMOVED 1949 --
TR-3-~ I SM-~ REMOVED 1949 
TA-3=3 SM-3 REMOVED 1949 
TA-3-4 SM-4 REMOVED 1949 
TA-3-5 SM-5 REMOVED 1949 
TA-3-6 SM-6 REMOVED 1949 
TA-3-7 SM-7 REMOVED 1949 
TA-3-8 SM-8 REMOVED 1949 
TA-3-9 SM-9 REMOVED 1949 

TA-3-10 SM-10 REMOVED 1949 
TA-3-11 SM-11 REMOVED 1949 
TA-3-12 SM-12 REMOVED 1949 
TA-3-13 SM-13 REMOVED 1949 
TA-3-14 , SM-14 REMOVED 1949 
TA-3-15 SM-15 REMOVED 1964 
TA-3-16 SM-16 VAN DE GRA~F LABORATOR~ 
TA-3-17 ' SM-17 VAN DE GRA~F CORRIDOR !INCORPORATED ~ITH SH-161 
TA-3-18 I SM-18 VAN DE GRA~F ACCEL BLDC1 INCORPORATED ~ ITH Sl1-161 
TA-3-19 SM-19 I REMOVED 1966 
TA-3-20 I SM-20 REMOVED 1964 
TA-3-21 I SM-21 CYLINDER TANK STORAGE 
TA-3-22 I SM-22 STEAM PLANT 
TA-3-23 1 SM-23 SWITCHGEAR STATION I 
TA-3-24 SM-24 HATER TREATMENT HOUSE 
TA-3-25 ' SM-25 COOLING TOWER 
TA-3-26 SM-26 TANK, FUEL 
TA-3-27 SM-27 TANK, FUEL 
TA-3-28 1 SM-28 OFFICE BUILDING 
TA-3-29 SM-29 CMR LABORATORY 
TA-3-30 1 SM-30 GENERAL WAREHOUSE 
TA-3-31 SM-31 CHEMICAL WAREHOUSE 
TA-3-32 I SM-32 CRYOGENICS BLDG A 
TA-3-33 i SM-33 CRYOGENICS PASSAGEWAY SM-32 TO SM-3~ 
TA-3-34 I SM-34 CRYOGENICS BLDG B 
TA-3-35 : SM-35 ,PRESS BUILDING 
TA-3-36 SM-36 !SERVICE STATION 
TA-3-37 SM-37 ZIA MAINTENANCE STORAGE 
TA-3-38 SM-38 ZIA MAINTENANCE SHOPS 
TA-3-39 SM 39 TECH SHOPS 
TA-3-40 I SM-40 PHYSICS BUILDING 
rA-3-41 i SM-41 ,FIRE STATION NO. 1 
TA-3-42 SM-42 GUARD HOUSE 
TA-1-43 i SM-43 !ADMINISTRATION BLDG 
TA-J-.14 SM-44 REMOVED 1949 I 
TA-3-45 SM-45 REMOVED 196" i 
TA 3-46 SM-46 I TANK, FINAL SETTLING SEWAGE PLANT I 
TA-3-47 SM-47 TRICKLING FILTER SEWAGE PLANT 
TA-3-48 SM-48 TANK, DOSING SEWAGE PLANT I 
TA-3-49 SM-49 TANK, IMHOFF SEWAGE PLANT I 
TA-3-50 SM-50 'INLET STRUCTURE SEWAGE PLANT 
TA-3-51 SM-51 REMOVED 1964 I 
TA-3-52 ' SM-52 I 1 REMOVED 1964 
TA-3-53 SM-53 GUARD HOUSE RELOCATED TO -!-49-1 
TA-3-54 SM-54 CANCELLED 
TA-3-55 SM-55 GAS HOUSE 
TA-3-56 SM 56 ,UNIT SUBSTATION 
TA-3-57 , SM-57 OIL PUMP HOUSE 
TA-3-58 : SM-58 COOLING TOWER 
TA-3-59 SM-59 !SEWAGE LIFT STATION SANITARY 
TA-3-60 SM 60 REMOVED 1955 
TA-3-61 SM-61 REMOVED 1955 
TA-3-62 i SM-62 REMOVED 1960 
TA-3-63 I SM-63 REMOVED 1967 
TA-3-64 SM-64 REMOVED 1967 
TA-3-65 SM-65 SOURCE STORAGE BLDG 
TA-3-66 i SM-66 SIGMA BUILDING 
TA 3-67 ' SM-67 GUARD HOUSE 
TA-3-68 • SM-68 REMOVED 1955 
TA-3-69 SM-69 UN IT SUBSTATION 
TA-3-70 SM-70 OFFICE BUILDING BATCH PLANT 
TA-3-71 ' SM-71 !STORAGE BUILDING BATCH PLANT 
TA-3-72 SM-72 -]BULKHEAD GRAVEL BATCH PLANT 
TA-3-73 SM-73 ASPHALTIC CONC PLANT BATCH PLANT 
TA-3-74 SM-74 I REMOVED 1961 
TA-3-75 ' SM-75 TANK, ASPHALT 20,000 GAl BATCH PLANT 
TA-3-76 SM-76 TANK, ASPHALT 20,000 GAL BATCH PLANT 
TA-3-77 I SM-77 REMOVED 19BO 
TA-3-7B SM-7B TRUCK SCALE lEIA_TCH PLAtH 

L_ _____________________________ -k 

STR LOCATION 
SHT NO MAP KEY 

!sTRUCTURE STROCTlJIE STRUCTURI NOMENCLATURE NUMBER OCSIGNlTIOH 
TA-3-79 SM-79 TANK, SEP!IC 
TA-3•BO SM-80 TRANSFORM:R STATION 
TA-3-B1 SM-BI SUBSTATIO I 
TA-3-82 SM-82 
TA-3-B3 SM-83 
TA-3-B4 SM-B4 GUARD HOU;E 
TA-3-85 SM-85 MflNHOLE, ~AS 

TA-3-86 SM-B6 SUBSTATIO I 
TA-3-87 SM-87 SWITCHCEA~ STATION 
TA-3-BB I SM-88 SU8STATI6~ 
TA-3-89 SM-89 GUARD HOU3E 
TA-3-90 SM-90 MANHOLE, ;AS 
TA-3-91 SM-91 MANHOLE. ~ATER 
TA-3-92 SM-92 MANHOLE. ~AN!TARY 
TA-3-93 SM-93 

II C-9 TA-3 94 SM-94 MANHOLE. lATER 
TA-3-95 SM-95 MANHOLE. ~ATER 
TA 3-96 I SM 96 
Tfr3-97 SM-97 I CURRO HOU ;E 
TA 3-98 i SM-98 'ROAD BLOCK 

II C-8 TA 3-99 , SM-99 
12 G-5 TA 3-100 ISM 100 OFFICE BLJG. 
12 G-4 TA-3-101 SM-101 
12 G-5 TA-3-102 SM-102 TECH SHOPS ADDITION 
(2 G-5 TA-3 103 SM-103 RETAINING WALL 
12 G-4 TA-3-104 SM 104 SUBSTATIO'I 
12 G-4 TA-3-105 SM-105 SHERWOOD 3UILDING 
10 D-5 TA-3-106 SM-106 PASSAGO<Af 
II E-7 TA-3-107 SM-107 TANK, OIL UNDERGROUND 
II A-4 TA-3-108 SM-108 TANK, OIL UNDERGROUND 
II A-5 TA 3-109 SM-109 TANK, OIL UNDERGROUND 
13 G-6 TA-3-110 SM-110 STORAGE R~CK 
13 G-6 TA-3-111 SM-111 MANHOLE. ~ATER 

13 F-6 TA-3-112 SM-112 MANHOLE. ~ATER 
13 G-7 TA-3 113 SM 113 MANHOLE. ~ATER 

10 B-4 TA-3-114 SM-114 MANHOLE. .~ATER 

10 B- 3 TA-3-115 SM-115 MANHOLE. ~ATER 

10 c- 3 TA-3-116 SM-116 MANHOLE. ~ATER 

II D-6 TA-3-117 SM-117 MANHOLE. ~ATER 

II B-6 TA-3-118 SM-118 MANHOLE. ~ATER 

10 E- 2 TA-3-119 SM-119 MANHOLE. ~ATER 

II D-6 TA-3-120 SM 120 MANHOLE. •ATER 
10 0-4 TA-3-121 SM 121 MANHOLE, ~AS 

TA-3-122 SM-122 SUBSTATID~ 

TA-3-123 SM-123 OFFICE BUILDING 
13 1-5 TA 3 124 SM-124 
13 1-5 TA-3-125 SM-125 
13 I- 5 TA-3-126 I SM-126 
13 H-5 TA-3-127 I SM-127 COOL! NG TJWER 
13 H-5 TA-3-128 I SM-128 :PASSAGEWAI 

TA-3-129 1 SM-129 I 
TA-3-130 I SM-130 CALIBRAT!JN BUILDING 
TA-3-131 I SM-131 I 
TA-3-132 SM-132 !COMPUTER 3UILOING 

12 G-5 TA-3-133 I SM-133 
16 G-5 TA-3-134 I SM-134 
12 G-4 TA-3 135 ! SM-!35 
12 G- 5 TA-3-136 SM-136 
14 E- 2 TA-3-137 SM-137 

TA-3-138 SM-138 
TA 3 139 SM-139 
TA-3-140 I SM-140 MANHOLE G'1S 
TA-3-141 SM-141 ROLLING MILL BUILDING 
TA-3-142 SM-142 WAREHOUSE 

II F -9 TA-3-143 SM-143 
13 H-7 TA-3-144 I SM-144 SUBSTAT!O"' 
13 H-7 TA-3-145 I SM-145 SWITCHGEA~ STATION 

TA-3 146 I SM-146 SUBSTATI0'4 
16 G-5 I TA-3-147 SM-147 AIR PLENU~ & fAN BLDG 
12 H- 3 TA-3-14B SM-148 I MANHOLE, .J I L SUMP 
12 G-3 TA-3-149 SM-149 SWITCHGEA~ STATION 
12 G-3 TA-3-150 SM-150 
12 G-3 TA-3-151 SM-151 VALVE BOX. WATER 

TA-3-152 SM-152 
12 G-3 TA-3-153 SM-153 
12 G-3 TA-3-154 SM-154 HOT wASTE PUMP HOUSE 

TA-3-155 I SM-155 DOCK 
12 G-3 TA-3-156 I SM-156 CODLIN~JWER 

REMARKS I, STR LOCATION 
SHT. NO. MAP KD 

BATCH PLANT i 16 G- 3 
BATCH PLANT 16 (i - 3 

14 E -2 
REMOVED 1973 
REMOVED 1953 

II F -7 
17 G-7 
17 G-7 
17 G-6 
17 G -6 

REMOVED 19B4 
16 G-~ 

16 G-2 

I 16 F -2 
REMOVED 1966 I 

I 14 B -4 
I 14 A-4 

REMOVED 1963 
II D -5 

!RELOCATED TO TA-15-209 I 
! REMOVED 1965 I 

I 10 c -4 
REMOVED 19BO 

II D -7 
13 G-6 
16 G-7 
10 D- 4 

INCORPORATED SM-105 
ABANDONED IN PLACE 197~ 

ABANDONED IN PLACE 197~ 

ABANDONED IN PLACE 197~ 

13 G -6 
15 D -5 
15 E- 6 
15 E -6 
15 F- 6 

! 15 E- 6 
15 E-7 
15 F-7 
15 E -7 

I 15 E -7 
I 15 E -7 

15 F -6 
I 10 D- 4 
I 10 F-4 

CANCELLED 
CANCELLED I 
CANCELLED 

13 I -7 
SM 39 TO SM-102 I II D- 7 
I REMOVED 1971 I 

I I 13 F- 9 
I I REMOVED 1957 

I 10 E- 4 
!CANCELLED I 
CANCELLED I 
CANCELLED I 

CANCELLED I 
CANCELLED I 

CANCELLED I 
REMOVED 1970 L 

14 D-5 
I 13 I - 7 

10 A-3 
CANCELLED 

16 G-4 
I 17 H -7 

17 1-7 
13 I - 7 

ABANDONED IN PLACE 197~ 14 D-4 
15 0-5 

REMOVED 1963 I 
17 G-6 

CANCELLED 
CANCELLED 

II E- 7 
13 G-6 
10 0-4 

I --1 STRUCTURE STROCTlJIE I STR LOC:.TION I Nllr<RER rp;frJ<ATTON' STRUCTURE NOMENCLATURE I REMARKS SHT NO MAP ~EY1 
TA-3-157 I SM-157 ' !REMOVED 1984 
TA-J-158 I '')M-1:.58 GAS MHNlfOLU 1-'l HTrORH '~ 7 

TA-3-159 I oM-159 ·FORMING BUILDING ,-------· ' - 7 

., 

i 
'3 

TA-3-160 SM-160 ~FIRING POINT I 13 I - 7 
TA-3-161 SM-161 'MAGAZINE I 

[ 
13 I -7 
13 G -'i TA-3 162 SM 162 'r1ANIFDLD 

TA-3-163 SM-163 :PUMP HOUSE 10 D- 4 
TA-3-164 SM-164 
TA-3-165 SM-165 
TA-3-166 SM-166 
TA-3-167 SM-167 
TA-3-16B SM 16B 
TA-3-169 SM-169 
TA-3-170 I SM-170 
TA-3-171 SM-171 
TA-3-172 SM-172 
TA-3-173 SM-173 
TA-3-174 SM-174 
TA-3-175 SM-175 
TA-3-176 SM-176 
TA-3-177 SM-177 
TA-3-178 SM-178 
TA-3-179 SM-179 
TA-3-180 SM-180 
TA-3-1Bl SM-1B1 
TA-3-1B2 I SM-1B2 
TA-3-183 SM-183 
TA-3-184 SM-184 
TA-3-1B5 SM-185 
TA-3-186 SM-186 
TA-3-187 SM-187 
TA-3-188 SM-188 
TA-3-189 SM-1B9 
TA-3-190 SM-190 
TA-3-191 SM-191 
TA-3-192 SM-192 
TA-3-193 SM-193 
TA-3-194 SM-194 
TA-3-195 SM-195 
TA-3-196 SM-196 
TA-3-197 SM-197 
TA-3-19B SM-198 
TA-3-199 SM-199 
TA-3-200 SM-200 

;SHOP STORAGE BUILDING 
'CONVERTER BUILDING 
!EFFLUENT PUMP PIT I 'SHIELD ~ALL 
I 
'~AREHOUSE 

iLIOU!O & COMPR GAS FAC 

i 

.l 
IPUMP PIT, PROCESS ~ATER 
/MANIFOLD, GAS 
, SU8STAT! ON I 
'STORAGE BUILDING 
!TANK, ASPHALT 30,000 G~ 
I STORAGE SHED 
~STAIRWAY 

/MANIFOLD 
iMANHOLE. ~ATER 

!OCCUPATIONAL HEALTH LAB 
1M"'NIFOLD 
MANIFOLD 
I COOL! NG TOWER 
!MANHOLE, SPRINKLER VALVE 
!MANIFOLD 
!SUBSTATION 
'fANK, FUEL 
!TANK, IMHOFF 
,TANK, DOSING 
:TRICKLING fiLTER 
!SECONDARY CLARIFIER 
:sLUDGE DRYING BED 
;SLUDGE DRYING BED 
:SLUDGE DRY! NG BED 
iSLUDGE DRYING BED 
!OFFICE BUILDING 

q ~ \ 1 

~--

I 

I II 0 -7 

L 13 G -'i 

I 13 I · 5 
13 F-9 

REMOVED 1982 I 
! 13 I -7 
I 13 I -6 

REMOVED 19B2 
REMOVED 19B3 
CANCELLED 

' 13 I -7 
13 I -7 
17 I -7 

FORMERLY TA-10 20 I II F -9 
fORMERLY TA-49-66 I 12 G- 3 

12 H- 3 
I 13 G- 6 
! 15 E -7 
I 17 H -6 

REMOVED 1976 
RENUMBERED TA-59-1 

T 13 H -7 

' 13 H- 7 
j_ 13 G -7 
! 17 I -7 

II c- 9 
! II c- 8 

II c -9 

13 I -5 
I 13 I -5 

13 I -5 
13 I -5 I 
13 I -5 I 

I 13 I -5 
13 I -5 

l 13 I -5 
I 10 E- 4 

,,..., ., ,.. -~- :"t-.-- :-'~ - :. ' ... ) -· 
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STRUCTURE o~m~~¥~5N I STRUCTURE NOMENCLATURE REMARKS [: STR L.OCATIONJ 
NUI'IIlER SHT NO. MAP KEY 

TA 3 201 SM-201 ! REMOVED 1965 I J 
TA 3-202 SM-<002 I PASSAGE~AY SM 132 TO SM-200 I 10 E- 4 I 
TA 3 203 SM-203 ! PASSAGE~AY SM 123 TO SM-200 I 10 F- 4 J 
TA-3-204 SM-204 FIELD OFFICE RELOCATED TO TA-0-194 _j j 
TA-3-205 SM-205 I MANIFOLD ; 13 H _:_I__j 
TA-3-206 I SM-206 IEQU!PMENT BUILDING I II c- 6 
TA 3 207 SM 207 I J. ROB£JIT (Jif"[M€ I PUt STtllT COfTER J 10 E- 3 J 
TA-3-20B I SM-208 •EQUIPMENT BUILDING -~ II c- 8 ~ 
TA-3-209 ! SM-209 I REMOVED 1982 I I 

TA-3-210 SM-210 ' CANCELLED : 
TA-3-211 ! SM-211 •RETAINING ~ALL I 12 G - 3 _j 
TA-3 212 SM-212 !TANK. CEMENT SILO !BATCH PLANT i 12 G- 3 I I TA-3-213 I SM-213 IRETA IN lNG ~ALL I BATCH PLANT I I 0 - 9 

' TA-3-214 • SM-214 PASSACE~AY iSM-40 TO SM-215 I I B- 6 
TA-3-215 SM-215 I PHYSICS ANALYTICAL CENTRI I I B- 6 
TA 3 216 < SM-216 1 ~EAPONS TEST SUPPORT FRO I I E- 5 
TA-3-217 SM-217 'FLAGPOLE I 10 0-4 
TA-3-21B SM-218 :MAGNETIC ENERGY&STORAGE I I C- 6 
TA-3-219 i SM-2!9 IHIGH FREQUENCY RADIO FAOABANDONED 1980 
TA-3-220 1 SM-220 !MANHOLE. CAS i 16 G- 5 
TA-3-221 I SM-221 IPASSAGE~AY SM-43 TO SM-200 I 0 E- 4 
TA 3-222 i SM-222 IPASSAGE~AY SM-43 TO SM 207 I 0 E- 4 

I TA 3-223 I SM-223 iUTIL!TIES CONTROL CENTERI 13 H- 5 I 
I TA-3-224 I SM-224 I STORAGE SHED I I 0 B- 4 I 

TA 3-225 I SM-225 I STORAGE SHED • I 2 G - 3 I 
TA-3-226 : SM-226 -CREENHQliSE I 12 H- 3 

, TA-3-227 I Sl1-227 ·PIPE TRt:.NCH ; I 5 C- 6 i TA-3-228 I SM-228 . SERVICE SUPPORT BLLJG ! I I C - 6 
1 TA 3-229 I S<1 229 SUBSTATION I 5 C- 6 
1 TA-3-230 SM-230 RELAY BUILDING 12 G- 4 

TA-3-231 ' SM-231 RADIO TO~ER 12 G- 4 I 
TA-3-232 SM-232 . SliBSTAT ION. 115 KV 16 G- 4 
TA 3-<033 SM-233 ·SUBSTATION. 115 KV I 16 G- 4 
TA-3-234 i SM-234 1REMOVED 1972 
TA-3-235 SM-235 -~AREHOUSE BUILDING I 12 H- 2 I TA-3-236 ' SM-236 STORAGE BUILDING I 12 H- 3 i 
TA-3 237 SM-237 'TANK. FUEL I RENUMBERED TA-59-6 
TA-3-23B , SM-23B 'COOLING TO~ER RENUMBERED TR-59-1 0 

1 TA-3-23~ SM-239 . TANK. SEPT !C !RENUMBEf<ED -:'R-59-4 
!RENUMBERED -:-R-59-5 ---- --- ----, 

I 5 F- 7 I 

TA-3-242 MANHOLE. EFFLUENT 16 G - 5 
TA-3-243 'REMOVED ~9BI 

TA-3-244 SM-244 TEST HOLE I I 0 B - 2 
j TA-3-245 SM-245 TEST HOLE I 0 8-2 
' TA-3-2~6 $,1-245 CJNTROL BU!LJ!NC. CABLE I 10 B- 3 

TA-3-247 SM-2'<7 •RAM BUILDING I 10 8-3 

TA-3-24B SM-24B REMOVED !974 ' i 
TA-3-24~ SM-24'1 REMOVED 19B1 I l 
TA-J-250 SM-.050 ,SUBSTATION. STREET LTC I 16 F- 3 
TA-3-251 SM-251 , VALVE HOUSE. ~ATER ' 12 G-5 I 
TA-3-252 SM-252 'CAB~E STORACE SHED I 10 D-4 

TA-J-253 SM-253 ELECTRON PROTOTYPE LAB II C-6 

I TA-3-254 SH-254 PASSACE~AY SM-21B TO SM-253 i II C-6 

TA- 3-c55 i SM-235 'OFFICE BUILDING I II c- 6 
TA-3-256 SM-256 -TRNSFDRMER RECTIFIER PRO I 15 C-6 

TA-3-257 SM-257 •OFFICE BUILDING RELOCATED TO TA-53-441 

TA-3-25B ! SM-25B 'OFFICE BUILDING 1 RELOCATED TO TA-53-~5 I I 

TA-3-259 I SM 259 •OFFICE BUILDING RELOCATED Tu TA-53-46 i l 
TA-3-260 , SM-260 OFFICE BUILDING RELOCATED TO TA-53-47 I ' 
TA-3-261 . SM-261 IOTD~l BUILDING I 10 D- 3 I 

TA-3-262 , SM-262 ' I i 
TA-3-263 SM 263 I I ! 
TA-3-264 I SM-264 I I 
TA-3-265 i SM-265 1SE~AGE LIFT STATION 17 H- 5 ! 

TA-3-266 SM-266 TANK. ~ATER RENUMBERED TA-59-14 I ; 
TA-3-2E:7 SH-267 FILL VALVE BOX. ~ATER 1RENUMBERED TA 59-15 ' 
TA-3-268 SM-268 PUMPING STATION !RENUMBERED TA-0-1157 

' TA-3-269 SM-269 UNIT SUllSTATION RENUMBERED TA-0-115B ] 
TA-3-270 SM-270 :TAt4K. WATER RENUMBERED TA-0-1159 I 

TA-3-271 SM-271 SALVAGE & SURPLUS BLOC I 12 I - 3 
TA-3-272 I SM-272 •TANK. SEPTIC I 16 I • 3 
TR-3-273 1 SM-273 ' ICANC£LLED 
TA-3-274 • SM-c74 • REMOVED 1976 I 

TR-3 275 I SM-275 'REMOVED 1976 I 
TR-3-276 SM-276 REMOVED 1976 I 
TR-3-277 ' SM-277 • STORAGE 8LJJG 13 G- 6 

TA=~78~~278 1HflrHFDLD I 13 H- 6 l 

lJCTURE NOMENCLATURE REMARKS 

REMOVED 1967 
1 TA-3-2BO SM-2BO IMANf 
i TA-3-2B1 311-2B1 IMANf 
' TA-3-282 I SM-282 SHOF 

TA-3-2B3 ) SM-2B3 
TA-3-2B4 SM-2B4 

OLE. GAS 
fQLE. ~ATER 
~ BLDG 

CANCELLED 
REMOVED 1967 

TA-3-285 SM-2B5 TO~E ~-R. COOL I NG 
TA-3-286 SM-2B6 REMOVED 1977 
TA-3-2B7 I SM-2B7 
TA- 3-2BB I SM-2B8 
TA-3-2B9 I SM-289 
TA-3 290 ' SM-290 
TA-3-291 SM-291 

'LAB & OFFICE BLDG 

lsM-43 TO SM-2B7 ~ACE~AY 

I REMOVED 19B1 
~ 1 SFORMER STAT! ON I PAD MOUNTED 
tiSFORMER STAT I ON I !liE. OF SM-357 

1PAS~ 

·TRA~ 

'TRAf 
i TA-3-292 1 SM-292 1 TRA1i liSFORMER STATION POLE MOUNTED 
[ TA-3-293 I SM-2e3 

TA-3-294 I SM-294 
~SFORMER STATION POLE MOUNTED 
f'SFORMER STATION POLE MOUNTED 

·TRA~ 

ITRAf' 
TA-3-295 I SM-295 REMOVED 1969 
TA-3-296 SM-296 'TRAt• 'SFORMER STATION POLE MOUNTED 
TA-3-297 ! SM-297 TRAt, iSFORMER STATION !POLE HOUNTEC 
TA-3-29B I SM-298 • TRA~ 
TA-3-299 I SM-299 : TRAf 

1
SFORMER STAT I ON !POLE MOUNTED 
'SFORMER STATION POLE MOUNTED 

TA-3-300 REMOVED 1969 
TA-3-301 HSFORMER STATION _)POLE MOUNTED 

'SFORMER STATION !POLE MOUNTED 
ISFORMER STAT I ON POLE MOUNTED 

TA-3-302 
TA-3-303 i SM-303 i TRAil 
TA-3-304 i SM-304 : TRAti ISFORMER STATION POLE MOUNTED 

ISFORMER STATION POLE MOUNTED 
ISFORMER STAT I ON RENUMBERED TA-59·51 

TA-3-305 I SM-305 I TRAti 
TA-3-306 I SM-306 i TRAI· 
TA-3-307 I SM-307 , TRAI ISFORMER STATION E. OF SM-3BI 
TA-3-30B I SM-30B CANCELLED 
TA-3-309 I SM-309 I CANCELLED 

I cANCELLED 
I cANCELLED 

TA-3-310 I SM-310 
TA-3-311 I SM-311 

'CANCELLED 
!CANCELLED 

ITA-3-312 SM-312 
TA-3-313 SM-313 

/CANCELLED 

!CANCELLED 
i VOLTAGE TEST FAG 

TA-3-314 i SM-314 
TA-3-315 I SM-315 
TA-3-316 SM-316 H!GI 
TA-3-317 SM-317 CRA" HI TE FLGUR STOR BLDG! 

• FUEL IABANOONEO 19BO 
IDLE. lo~ATER 

TA-3-31B I SM-31B TAN:: 
TA-3-319 SM-319 'MANii 
TA 3-320 SM-320 MAN1< ICLE. ~tHER [RENUMBERE:C TA-:0:9-!3 

I CANCELLED 
'LY BUILJ!NG I 

TA-3-321 ' SM-321 -· ·-------
1 TR-3-322 ' SM-322 SUP 0 LY BU!LJ!NG 
' TA-3-323 I SM 323 1CANCELLED 

TA-3-324 : SM-324 ~ANt ,FOLD 
TA-3-325 ! SM-32:0 HAN; iDLE. ~HTEf< 

TA-3-326 SM-326 MAN:; iDLE. ~ATER 

TA-3-327 SM-327 oR CONTROL CENTER PRO MOT•J 
"R CENTER !REMOVED 1984 

"' HOUSE 
!REMOVED 1976 

:AGE~AY ISM-200 TO SM 332 

PO~c 

HOSI' 

TA-3-32B SM-32B 
TA-3-329 SM-329 
TA-3-330 SM-330 
TA-3-331 1 SM-331 PAS 
TA-3-332 I SM-332 :OFF CE BLOC 
TA-3-333 I SM-333 'STO AGE SHED NOT SHOWN 
TA-3-334 I SM-334 EQU PMENT SHELTER 
TA-3-335 I SM-335 -TAN STORACE. ASPHALT 

STORAGE. EFFLUENT 
lSFORMER STATION POLE MOUNTED 

REMOVED 19B1 
TRR· 

:TAN TA-3-336 I SM-J:Jij 
TA-3-337 I SM-337 
TA-3-33B 1 SM-33B 
TA-3-339 SM-339 MANH HOLE. ELECTRICAL NOT SH<J.VN 
TA-3-340 SM-340 IPMENT PAD EQU~ 
TA-3-341 SM-341 REMOVED 1980 
TA-3-342 I SM-342 REMOVED 19 BJ 
TA-3-343 I SM-343 REMOVED 1980 
TA-3-344 I SM-344 REMOVED 19BO 
TA-3 345 SM-345 REMOVED 19BO 
TA-3-346 i SM-346 UNIT T SUBSTATION 
TA-3-347 SM-347 CANCELLED 
TA-3-34B SM-348 CANCELLED 
TA 3-349 SM-349 CANCELLED 
TA-3-350 SM-350 CANCELLED 

REMOVED 1964 
CANCELLED 

TA-3-351 I SM-351 
TA-3-352 I SM-352 
T~J-353 I SM-353 CANCELLED 
TA-3-354 CANCELLED 
TA 3-355 NSFORMER STATION POLE MOUNTED 
TA-3-356 NSFORMER STATION POLE MOUNTED 

STR LOCATION 
SHT NO MAP KEY 

16 G- 2 
15 c- 5 
12 I -2 

I I 
! 12 H- 5 I 
I 

! : 10 D ·4 
I 10 D-4 
I I 
I 14 0-4 ' 

I 
16 I - 2 I 
16 H-2 I 
16 H-2 

L 
14 F- 2 ' 
:4 D- 2 I 

l 14 A- 3 ! 
i 16 F- 3 

I I 
17 H- 5 I 

17 I -5 I 

' 15 F- 9 

17 G- 9 ' 
17 G- 9 i 

' 
I ' 
I 
I 
i 
I 

I 
: : 
I ' 

i 
II E- 9 
13 I - 7 I 

I 
1 

' 
i6 G- 5 

; 
I 

II c- 6 

II 0-6 

i 16 H- 5 

' 16 H- 5 

I 12 H- 5 

I 13 G- 6 : 
10 E-5 

I 10 E- 5 

I 
13 I • 5 

' 12 G • 3 

I 12 H-5 
16 H- 3 

I 

L 
10 D-4 

I 

i I 

1 I 
; 

I ' 
I 15 E- 9 

I 
I I 

I 
I I 

I I 
I I 

I i 

I 
I 16 I· 2 j 
I 16 J - 3 i 

STRUCTURE STRUCTURE~! REMARKS STR LOCATION J 
NUMBER DES!CNAT!ON, STRUCTURE NOMENCLATURE SHT NO MAP KEY 

TA-3-357 Sl1-357 II•ANSFORMER STATION POLE MOUNTED I 16 K -3 I 
TA-3-35B SM-358 I CANCELLED I J 
TA-3-359 SM 359 i REMOVED 1972 I 
TA-3-360 SM 360 i CANCELLED I I 
TA 3-361 I SM-361 IGAS METERING STATION I 17 E- 9 
TA- 3-362 I SM 362 I CANCELLED : i 

TA-3 363 I Sl1-363 :MANHOLE. ~ATER I 16 G-5 
TA 3-364 SM-364 :MANIFOLD REMOVED 1'384 I 
TA-3 365 SM 365 MANHOLE. lo~ATER ARV I ! 15 8 -7 I 
TA-3-366 I SM-366 ·TRANSFORMER PRO I SOLA TN I PAD MOUNT EO 16 F- 4 I 
TA-3-367 SM-367 !UNIT SUBSTATION I I 15 E -6 

! 
TA-3-36B SM 36B i I REMOVED 1980 
TA-3-369 I SM-369 RETAINING ~ALL I I I E -6 
TA-3-370 I SM-370 ' :REMOVED 1984 ' I 
TA-3-371 SM-371 'RETAINING ~ALL I \0 0·4 
TA-3-372 SM-372 IRETAINING lo~ALL 10 0-4 I 
TA-3-373 SM-373 'CURRO STATION II 0-5 I 

TA-3-374 SM-374 'DRUM STORAGE SHED I 10 A-5 
TA-3 375 SM-375 ' CANCELLED i 
TA-3-376 SM 376 I REMOVED 1'384 J 
TA-3-377 SM-377 I SUBSTATION RENU~EREO TA 59-7 ' i 
TA-3-37B SM-37B I \CANCELLED ' 
TA-3-379 SM-379 ILEAO POURC&PAINT STO FAO I 10 8 -3 
TA-3-3BO I SM-3BO I !CANCELLED i I 
TA-3-381 SM-3B1 :lo~AREHOUSE I 13 K -7 
TA-3-382 SM-3B2 :MOBILE EQUIP REPAIR SHOFI i 13 J -7 
TA-3-3B3 SM-3B3 !STCRAGE BUILDING 13 K-7 I 
TA-3-3B4 SM-3B4 ~APAC!TOR STATION I 15 D-6 ' 
TA-3-385 I SM-3B5 [REMOVED 1978 ' 
TA-3-3B6 I SM-3B6 !GUARD STATION 

!cANCELLED 
II E- 8 

TA-3-3B7 I SM-3B7 : 
TA-3-3BB I SM-3B8 t'ANHOLE. lo~ATER I 14 E- 4 
TA-3-3B9 , SM-3B9 !CANCELLED 
TA-3-390 1 SM-390 HOCULAR OFF! CE BUILD INC I II E-5 
TA-3-391 I SM-391 MODULAR CFFICE BU!LO!NG , II E-6 
TA-3-392 I SM-392 I CANCELLED i 

1 TA-3 393 1 SM-393 ' [CANCELLED ! 
I 

TA-3-394 SM-394 I CANCELLED I 
TA-3-395 I SM-395 CANCELLED 
TA-3-396 ; SM-396 !CANCELLED 
TA-3-397 SM-397 I CANCELLED 
TA-3-39B I SM-39B CANCELLED 
TA-3-399 SM-399 :CANCELLED 
TA-3-400 SM-400 ,t"CCCLRR CFFICE BU!LCINC I I 10 c. 4 
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!r ~- "'""''" ""="-, ...... ., I"'""~<! """""' I ___ ~ _ _ , __ , ,. ""'"' , 
IMOOULAR Of"F"!CE BUILDI~G I 

I ~UMBER OCSICN'ITION ~-~ 'I"<U\.o I ut<t. NUI"It.Nl..I..M I Ul<t. I "~opru .. .., 
ISHT N.D. MAP KEYj I 

TA-3-479 SM-479 ! STORACE S1- W !FORMERLY TA-0-468 I 12 H- 3 
~ !MODULAR Of"f"ICE BUILDI~G I 
C\1 MODULAR OFF"!CE BUILDI~G I I 0 D- 3 
;; Off"!CE BUILDING IRELOCATED -- --

r) CANCELLED 
TA-3-406 I 5M-406 !MODULAR Of"F'ICE BUILDI~G I 

I u I M-53-43 I 
J -r-: I_ c -5 

1 
TA-3-407 I SM-407 )CANCELLED 
TA-3-408_lSM-40B I -[CANCELLED 
TA-3-409 I SM-409 fOCC MEDICAL FACILITY I I C- 5 ' 
TA-3-410 ! 5M-410 IOF"F"ICE FACILITY I I F -5 i 
TA-3 4111 SM-411 I !CANCELLED 1 I 
TA-3-412 SM-412 lsuMP&L!F"T STA INSTALLAniRENUMBERED TA-;:9-B j I 
TA-3-413 I SM-413 )CANCELLED 
TA-3-414 _!_ Sl!"-~14 ICA~CELLEO _L 
TA-3-415 I 5M-415 j_CA~CELLED l 
TA-3-416 I SM-416 :cANCELLED 
TA-3-417 I SM-417 'CANCELLED 
TA-3-418 i 5M-41B !CANCELLED 
TA-3-419 1 SM-419 CANCELLED 
TA-3-420 . 5M-420 CONSTRUCTN OF"F"!CE SHACK RELOCATED TO '7'A-0-100Cl I 
TA-3-421 SM-421 •REMOVED 1980 
TA-3-422 : 5M-422 'GENERAL OffiCE BUILOI~G ! II 0-5 ! 
TA-3-423 I SM-423 I :REMOVED 19BO ' I 

TA-3-424 I SM-424 'GUARD STATION I I II F- 7 
TA-3-425 I 5M-425 ZIA OFFICE BUILDING I I 10 C-4 
TA-3-426 I SM-426 ' ICA~CELLED i I 

TA-3-427 I SM-427 MANHOLE, >lATER I I 15 E 6 I 
TA-3-428 I SM-42B ·PO>IER PEDESTAL, ELEC I I 14 D-4 I 
TA-3-429 i SM-429 iSMES FACILITY I I 13 G-6 
TA-3-430 , SM-430 !CANCELLED I 
TA-3-431 I SM-~31 ,TRANSFORMER STATION 1POLE MOUNTED 16 H- 3 I 

I TA-J-432 ' SM-432 SUBSTATION I I 7 G- 6 I 
I TA 3-433 ! SM-433 !MODULAR OFF"ICE BUILDING .RENUMBERED TA-;:9-2 i 
I TA-3-434 SM-434 1MANHOLE. SE>IER iNOT SHOWN 

TA-3-435 ' SM-435 IMA~HOLE. SE>IER 14 F- 4 
TA-3-436 • SM-43S IMANHOLE, STEAM 14 F- 4 
TA-3-437 SM-437 IMR~HOLE. STEAM 14 E- 4 

I TA-3-43B 1 SM-43B 'TRANSFORMER STATION RENUMBERED TA· 59-52 r- --~ 

I TA-3-439 , SM-439 'OFFICE BLDG ,RENUMBERED Tf'-::9-3 
TA-3-440 SM-440 :CENTRAL ALARM STATION I I E- 8 
TA-3-441 SM-441 CANCELLED 
TA-3-442 SM-442 'MANHOLE, SA~ITARY 15 C- 6 
TA-3-443 5M-443 iUNIVERSITY HOUSE 10 F- 3 I 
TA-3-444 SM-444 .ELECTRICAL POWER FEEDER 15 C- 6 ' 

[ TA-3-445 SM-445 ·TRANSFORMER STATION 'RENUMBERED TR-::3-IS I 
I TA-3-446 SM-44S STORAGE SHED I 1 3 K - 7 
I TA-3-447 5M-447 NTS TOWER I 0 B - 2 ! 

TA-3-448 5M-44B CA~CELLED 

J TA-3-449 SM-449 CANCELLED 
[ TA-3-450 5M-450 CANCELLED 

TA-3-451 SM-451 .~ICRO MACHINING FACILITY' 13 H- 7 

' TA-3-452 3M-452 CREDIT UNION BRANCH I 0 D- 4 
TA-3-453 SM-453 CANCELLED 
TA-3-454 5M-454 CANCELLED 
TA-3-455 5M-455 CANCELLED 
TA-3-4SS 5M-456 TRANSPORTABLE OFF BLDG FORMERLY TA-u-~~14 I I E- 6 

1 TA-3-457 SM-457 

I TA-3-458 SM-458 I I 
I TA-3-459 5M-459 I 1 
/ TA-3-460 5M-460 TRANSPORTABLE OFF" BLDG FORMERLY TA-0-!;37 1 1 B- 6 

TA-3-4Sl SM-461 .TRANSPORTABLE OFF" BLDG FORMERLY TA-G-lJ50 II B- 7 I 
TA-3-462 SM-4S2 TRANSPORTABLE OFF BLDG ·FORMERLY TA-0-~180 L I I 8-6 
TA-3-463 SM-463 ,TRANSPORTABLE OFF BLDG t 10 A-4 ' 
TA-3-4S4 SM-464 REMOVED 1984 I 
TA-3-4SS SM-4S5 
TA-3-46S ' 5M-4SS GUARD STAT! ON 'STATION 1303 L II 0-8 I 

TA-3-4S7 SM-4S7 __ ~ TRANSPOR!ABLE OFF BLDG .f"ORMERL Y TA-·J- ~ 192 II c- 6 
I TA-3-4S8 SM-4S8 I TRANSPORTABLE OFF" BLDG FORMERLY TA-G- :as i I I 0-8 I 
I TA-3-4S9 · SM-469 TRANSPORTABLE OFF BLDG F"ORMERL Y TA-O- ! 91 • I 0 E - 5 ' 
' TA-3-470 SM-470 TRANSPORTABLE OFF BLDG F"ORMERL Y TA-u- ~04 I I 0 - 8 
I TA-3-471 SM-471 ITRANSPORTABLE OFF" BLDG !fORMERLY TA-O-! 13 I 10 E-5 I 

I TA-3-472 · SM-472 ITRA~SPORTABLE Off" BLDG FORMERLY TA-0-1 IS ' II C-7 
I TA-3-473 SM-473 ;TRANSPORTABLE Off BLDG FORMERLY TA-0-1 IS II B- 7 I 
I TA-3-474 ' SM-474 'TRANSPORTABLE OfF BLDG fORMERLY TA-O-I 17 II E- 8 

TA-3-475 5M-475 I I 
TA-3-476 i SM-47S , STORACE BLDG. ·FORMERLY TA-0-401 13 I- 6 I 
TA-3-477 ' SM-477 -!STORACE SHED .FORMERLY TA-0-463 II E-9 j 
TA-3-471i_ j SM-47!1_ ,STORAg: SHED __ 

-- _jfORM~L Y TA-0-467 12 H-3 I 

. ... 

I TA-3-480 5M-480 I TRANSPORTAI.LE OFF" ICE BLOC I ! 13 F -ii I 
TA-3-481 5M-481 ; TRANSPORTAIU Off"ICE BLOC • 13 F -5 I 

TA-3-482 5M-482 I TRANSPORTAI'LE Off"ICE BLOC 13 G -5 

TA-3-483 5M-483 I TRANSPORTAflLE OF"f"ICE BLOC I I 13 G-5 

TA-3-484 SM-484 I TRANSPORTF I ~ER FORMERLY TA-0-1189 10 E- 4 

1 TA-3-485 5M-485 , TRANSPORTF:I ~ER FORMERLY TA-0-1190 10 E- 4 

TA-3-486 I 5M-486 i 
TA-3-487 5M-487 I 
TA-3-4BB SM-4B8 I 

TA-3-4B9 5M-4B9 I I 

TA-3-490 511-490 )RECEPTION CENTER 10 D- 4 

I TA-3 491 5M-491 I 

TA-3-492 5M-492 !RETAINING HALL LANL PLAQUE 10 F -2 

TA-3 493 I 5M-493 I 
TA-3-494 I 5M-494 !GEOCHEMISTRY ANAL. FAC. II B-6 

TR-3-495 I 5M-495 ITRANSPORT.\BLE OFF BLDG .. II E-8 

TA-3-496 _!_ 5M-496 iTRANSPORHBLE OFF BLDG. II E -B 

TA-3-497 I SM-497 TRANSPORHBLE OFF BLDG.' II c. 7 

TA-3-49B I 5M-49B I I 
TA-3-499 I SM-499 I I I 

TR-3-500 SM-500 :TRAILER, OFFICE 13 H-6 

TA-3-501 511-501 i I i 
TR-3-502 SM-502 I I i 
TA-3-503 5M-503 I I I 

TA-3-504 I 5M-504 I I 

TA-3-505 SM-505 
TR-3-506 5M-506 
TA-3-507 5M-507 
TA-3-50B 5M-50B 
TA-3-509 SM-509 
TA-3-510 SM-510 
TA-3-511 SM-511 
TR-3-512 SM-512 
TA-3-513 5M-513 

I TA-3-514 I 5M-514 I I 

I I _ll'l- 3-515 I 5M-515 
-

1 TA-3-516 I sM-su3--l 

; TA-3-517 I SM-517 ! 
I TA-3-51B I "11-~lJ:j I I I 

TA-3-519 I SM-519 I ~- -~ 

TA-3-520 I SM-520 I - -- - -r---~ 

TA-3-521 ! SM-521 1 r· -··---~ 
TA-3-522 I SM-522 r - ---- r- ----~ 

TA-3-523 I SM-523 L - -~---:l 

TA-3-524 I SM-524 r ~------~ 

TA-3-525 I SM-525 I - - --T--1 
TA-3-52S I SM-52S I - -- -- T-- - I 
TA-3-527 I SM-527 i_ -·-~--l 

TA-3-528 I SM-528 _I___ ~·--- 1 
TA-3-529 I SM-529 1 r-- --

: TA-3-530 I SM-530 I -·--~ ~ 

I TA-3-531 I SM-53! I L_ __ I 
lrA-3-532 ! SM-532 

I - -- ------ --~ 
TA-3-533 SM-533 I 

TA-3-534 SM-534 
TA-3-535 SM-535 ' 
TA-3-53S SM-53S I 
TA-3-537 SM-537 
TA-3-53B SM-53B I 
TA-3-539 SM-539 I 

TA-3-540 SM-540 
TA-3-541 SM-541 I 
TA-3-542 SM-542 I 
TA-3-543 SM-543 
TA-3-544 5M-544 
TA-3-545 SM-545 I 
TA-3-54S SM-546 I 

TA-3-547 SM 547 I ; 
TA-3-54B SM-54B 
TA-3-549 SM-549 
TA-3-550 SM-550 OIL CONTFINMENT PIT l5 E-9 
TA-3-551 SM-551 
TA-3-552 SM-552 I 
TA-3-553 SM-553 
TA-3-554 SM-554 
TA-3-555 SM-555 

t...!.A=3-=?56 5M-55S 

TA-3-560 : SM-5SO I 
TA-3-5Sl I 5M-5Sl 
TA-3-562 I 511-562 _l 
TA-3-5S3 I SM-5S3 
TA-3-564 I SM-564 I 
TA-3-5SS i SM-5651 

STRUCTURE ~OMENCLATURE REMARKS 1 STR LOC.:ITION 
'SHT NO. MAP KEYI 

' TA-3-5SS I SM-5SS I -----------,1----------------
1 TA-3-5S7 I SM-5'&-t 

TA-3-5SB 
TA-3-5S9 
TA-3-570 
TA-3-571 
TA-3-572 I SM-572 j_ -- -------r 
TA-3-573 I SM-573 i 
TA-3-574 SM-574 , 
TA-3-575 I SM-575 I --------r 
TA-3-57S I SM-576 
TA-3-577 i SM-577 
TA-3-578 I SM-578 j_ 

TA-3-579 I SM-579 i ---------+----------------< 
TA-3-580 SM-5BO 1 

i TA-3-581 I SM-581 l I 
I TA-3-582 SM-582 I I 

TA-3-5B3 I SM-583 j_ i 
TA-3-584 SM-584 I I 

I TA-3-585 SM-585 
TA-3-SB6 SM-5BS 

I TA-3-587 SM-587 I ----
I TA-3-588 i SM-S88 ']_ 

I ~~-=-=~= ! =~-=~= - --~ 

11ANHOLE. SAN !TRAY I I 7 - 5" 

; f"' 
'-' Q 

1 .,.., .. ,., .. --.. ,- •' ·--
.·.U; .. ._, -
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'STRUCTURE:- STRUCTURE ! STRUCTURE 'lOMENCLATURE ; REMARKS I STR LOCATION I 
NUMBER CEciCtUITICN I ' ~ :sHT NO MAP 1\EY! 

TA-3::£1)1 _2~~_50_1 ~NHOLE. SANl_TRRY ! 7 I - 5 
lR·J-~Uc '~M-602 MANHOLE. SANITARY I 7 H - 5 

TA-3-603 ~M-603 MANHOLE. SANITARY .; : I 7 H - 5 

TA-3-804 SM-604 -MANHOLE. SAN !TARY I 7 H - 6 
TA-3-'iOS SM-605 :MANHOLE. SAN !TARY I 7 H - 6 

' TA-3-~06 SM-606 'MANHOLE, SANITARY I 7 G - 5 

TA-3-607 SM-607 REMOVED 1984 
c..2f1-3-608 . S_l1_~608 :f1ANHOLE. SANITARY I 7 G - 5 

TA-3-603 SM-609 MANHOLE. SANITARY I 7 G - 5 
I TA-3-610 SM-610 MANHOLE. SANITARY -'-- I 7 F - 5 

TA-3-611 SM-611 MANHOLE. SAN !TARY 15 F - 5 
TA-3-612 SM-612 MANHOLE. SANITARY I 5 F - 5 
TA-3-613 SM-613 MANHOLE. SANITARY I 5 F - 6 
TA-3-1'>14 SM-1>14 MANHOLE. SANITARY 15 E - 5 
TA-3-615 SM-615 :MANHOLE, SAN !TARY I 4 E - 5 
TA-3-616 SM-616 MANHOLE, SANITARY 14 E - 5 
TA-3-617 SM-617 MANHOLE. SAN !TARY I 5 E - 5 
TA-3-618 SM-618 MANHOLE. SAN 1 TARY I 5 0 - 5 
TA-3-1>13 SM-619 MANHOLE, SANITARY I 5 0 - 6 
TA-3-820 SM-~20 MANHOLE. SAN !TARY I 5 D - 6 

TA-3-S2I SM-621 MANHOLE. SAN !TARY I 4 D - 5 
TA-3-622 SM 622 -- - - REMOVED 1961 

TA-3-'323 SM-623 REMOVED 1961 
TA-3-624 SM-624 MANHOLE. SANITARY 14 D - 4 
TR-3-625 SM-625 MANHOLE, SANITARY 14 c - 4 
TA-J-626 SM-626 MANHOLE, SANITARY 14 c - 4 
TA-3-527 SM-627 MANHOLE, SANITARY 14 B - 4 
TA-3-628 SM-628 MANHOLE, SANITARY 14 B - 4 
TA-J-629 SM-629 MANHOLE, SANITARY 14 8- 4 
TA-3-630 SM-630 MANHOLE, SANITARY 14 A 4 
TA-J-531 SM-531 MANHOLE. SANITARY 14 A 4 
TA-3-632 SM-632 REMOVED 1980 
TA-J-633 SM-633 REMOVED !980 
TA-J-~34 SM-534 MANHOLE. SANITARY 14 0 - 2 
TA-3-635 SM-635 MANHOLE. SANITARY 15 F - 6 
TA-3-636 SM-636 MANHOLE. SANITARY 15 E - 6 
TA-3-~37 SM-537 MANHOLE. SANITARY 15 E- 6 
TA-3-638 3M-h38 MANHOLE. SANITARY 15 E - 6 
TA-3-nJ3 SM-~33 MANHOLE. SANITARY 15 F - 6 
TA-J-~4J SM-540 MANHOLE, SANITARY 15 E- 6 
IA-3-;;)41 SM-"J41 ,~ANHOLE. SAN !TARY 15 F- 7 
;A-3-~42 :M-642 .~ANHOLE. SANITARY 15 E- 7 
TA-3-543 SM-;;4] MANHOLE. SANITARY 15 E - 7 

I TA-3-h44 3M-b44 MANHOLE. SANITARY 15 F - 7 
TA-3-645 ~M-645 .~ANHOLE. SANITARY 15 E - 7 
TA-J-64R 3M-646 MANHOLE. SANITARY 15 E- 7 
TA-3-~~7 SM-647 MANHOLE. SANITARY 15 E- 7 
TA-3-5-l8 SM-648 MANHOLE. SANITARY 15 F - 8 
TA-3-~41 ~M-~43 MANHOLE. SANITARY 15 E 
TA-3-~SJ SM-hSJ ~~ANHCLE. SANITARY 15 D - 8 
TA-J-~Sl 2M-.;Sl ~HNHOLE. 3AN I TARY 15 D- 8 
TA-3-~::,:: :?:'1-..;52 REMOVED 1364 
TA-3-.::SJ '.3M-h53 ,~ANHtJLE. SAN I TRRY I 5 D -
TH-]-,.;54 SM-554 I"RNHOLE. SANITARY I 5 C -
TA-3-;:;55 SM-r1SS MANHOLE. SANl TARY I 5 C- 7 
fA-3-;;56 s,~-~56 I"HNHOLE. SANITARY < 5 C- 6 

TA-3--"37 2M-'>57 MANHOLE. SRNI TARY '5 C 6 
TA-3-,.;53 SM-f>53 ~ANHOLE, SANITARY I~ C- 6 
fA-3->';:59 SM-f;33 MANHOLE. SANITARY I 5 C - 6 

TA-3-~60 SM-66J MANHOLE. SANITARY 15 C- 5 
TA-3 -fiG! s,~ ;;61 MANHOLE, SANITARY ! 5 C 5 
TA-3-f'62 S,'1-;;62 ,~ANHOLE, SANITARY I 5 8 - 5 
TA-3-;;f';3 SM-663 MANHOLE. SANITARY 17 H- 6 
TR-)-f';64 SM-~64 MANHOLE. SANITARY I 7 G - 7 

TA-3-;;65 SM-665 \1ANHOLE, SANITARY 1 7 G 6 

TA-3-f'f;f' SM-ii66 MANHOLE. SANITARY I 7 G- 6 
TA-3-~R7 SM-667 ~ANHOLE. SANITARY 1 4 D - 4 
TA-J-.;Ra SM-!';68 MANHOLE, CREASE TRAP I 4 C - 4 
TA-J-;;63 SM-669 MANHOLE. SAN I Tf'RY I 7 H - 6 
fA-3-1"7J SM-h70 MANHOLE. SANITARY I 7 H - 7 
TA-3-671 SM-67I ,~ANHULE. SANITARY I 7 H- 7 
TA-3-'i72 SM-672 MANHOLE. SANITARY I 7 I - 7 
TA-3-h73 SM-573 REMOVED 1965 
TA-J-.;74 SM-Ii74 MANHOLE. SANITARY I 5 0- 9 
TA-J-675 SM-;;75 ENTRANCE BOX. SANITARY I 7 H- 5 
TA-J-,;76 SM-676 JUNCTION BOX, SANITARY I 7 H- 6 
TA-3-677 SM-677 SPLITTER BOX. SANITARY I 7 H- 5 

I TA-J-678 SM-678 1JUNCT!ON BOX, SANITARY I 7 H- 5 i 

I I STR LL:ATION 1 
STRUCTURE NOMENCLATURE REMARKS ·SHT NO MAP KEYI 

'----- ' 7 I 5 
------ --- •JUNCTION fOX •• :~~!TARY 
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>-5 

TA-3-680 I ~M-~80 ,MANHOLE, . AN!'I Ht<T 

TA-3-681 SM-68I :MANHOLE, ~AN!TARY I 4 F- 4 

TA-3-682 I SM-o82 MANHOLE, ~AN !TARY --; I 4 E- 4 

TA-J-683 SM-683 MANHOLE, CRAINAGE I I 6 G 5 : 
' TA-3-684 SM-684 'MANHOLE. cAN!TARY ! I 5 B 6 : 
! TA J-6B5 SM-685 'MANHOLE. cAN!TARY j I 5 C- 7 

I TA-J-686 SM-686 !MANHOLE. 'AN !TARY I I 4 D- 4 I TA-J-687 SM-887 I MANHOLE, 5AN!TARY I 4 D- 4 
TA-J-688 SM-688 :MANHOLE, ~AN!TARY I I 4 D- 4 

I TA-3-689 SM-1>89 I TANK, SEP1! C I 6 I - 2 
TA 3-;;30 SM-530 I MANHOLE. ~'AN I TARY 1 I 6 H- 2 
TA 3-691 SM-'>31 iMANHOLE. cANITARY I ' 6 H- 3 
TA-3-692 SM-692 'MANHOLE. SANITARY I I 6 H- 3 
TA J-1';93 SM-693 ISE~AGE PUtP STATION I I 6 H- 4 
TA-3-'>94 I SM-894 I MANHOLE. SANITARY ' I 4 E- 4 
TA-3-595 SM-695 ·MANHOLE, SANITARY I I 4 D- 3 
TA-3-696 SM-636 :MANHOLE, ~iANITARY I I 4 D- 3 
TA-3-637 SM-637 'MANHOLE •;ANITARY I I 4 D 3 
TA-3-'>38 SM-638 I ' 
TA-J-;;99 ' SM-639 
TA-3-700 SM-700 REMOVED 1982 
TA-3-701 SM-701 -- REMOVED 1982 

TA-3-702 SM-702 ~MA'lHOLE, FCIO ABANDONED 1982 I 4 F- 2 
; TA-3-703 SM-703 I I REMOVED 1985 

TA-J-704 I SM-704 iRE MOVED 1985 
TA-3-705 SM-705 ! REMOVED 1985 I 
TA-J-706 SM-706 I REMOVED 1985 

1 TA-3-707 SM-707 .MANHOLE, FC!D 'ABANDONED 1982 I 4 F- 5 
TA-3-708 ' SM-708 MANHOLE, fC!D IABANDONED 1982 I 5 F- 5 
TA-3-709 ~M-709 !REMOVED 1983 _____ ___! 

TA-3-71 0 SM-71 0 I REMOVED 1983 I 
TA-J-711 SM-711 !REMOVED 1983 ! 
TA-3-712 1 SM-712 !REMOVED 1983 
TA-3-713 SM-713 REMOVED 1983 
TA-3-714 SM-714 REMOVED 1983 
TA-3-715 SM-715 REMOVED 1983 
TA-3-716 i SM-716 REMOVED 1983 

TA-3-717 SM-717 REMOVED 198"!3----~------
r A- 3-71 8 S M- 718 ' REMOVE D 19C-'8":;3"'"":-------..,.-;:---;=--;:-_..; 
TR-3-719 SM-713 !MANHOLE. i:CIO (ABANDONED 1982 I 5 F- 6 
TA-3-720 SM-720 1MANHOLE. RC!D 'ABANDONED 1982 I 5 F- 6 
TA-J-721 SM-72! MANHOLE, ;:CID 'A8ANDONE D 1982 I 5 E- 6 
TA-3-722 SM-722 :MANHOLE, ftCIO •ABANDONEDi9a2 I 5 F- 7 

TA-J-723 SM-723 'MANHOLE. hCIO 'A8ANDONED1982 15 F-7 
TA-J-724 SM-724 MANHOLE, i.CID 1ABANDONED 1982 I 5 E- 7 
TA-3-725 SM-725 MANHOLE. ftCIO 'ABANDONED 1982 I 5 F- 7 
TA-3-726 SM-725 REMOVED 1983 
TA-3-727 3M-727 ·REMOVED 1983 
TA-3-728 SM-728 REMOVED '98}._ __________ _ 

TA-3-729 SM-723 REMOVED 1983 
TA-J-730 SM-?JJ REMOVED IS83 
TA-3-731 SM-731 CANCELLE_O __ _ 

TA-J-732 SM-732 REMOVED !!?84 
TA-3-733 SM-733 REMOVED 1984 
TA-3-734 SM-734 REMOVED 1984 __________ _ 

TA-J-735 SM-735 REMOVED 1983 
TA-3-736 SM-735 REMOVED 1983 
TA-3-737 SM-737 't"ANHOLE. fC!D ·ABANDONED 19:':8:-:3:-----.,-,-;:5-----:;C:--·-::9-

TA-J-738 SM-738 REMOVED 1982 

TA-3-739 SM-739 REMOVED ,993 
TA-3-740 SM-7lO MANHOLE. ELEPHONE I 5 F - 9 
TA-3-741 SM-741 CANCELLED 

TA-3-742 SM-742 ·MANHOLE. .ANITARY i 14 E- 3 
TR-3-743 , SM-743 CANCELLED 
TA-3-744 : SM-744 
TA-3-745 SM-745 
TA-J-746 SM-746 

'CANCEL! ED I 

I 'CANCELLED I 
----1 

-- CANCELLED 
1 TA-3-747 , SM-747 I 

hClD TA-J-748 I SM-748 MANHOLE. h 15 D- 8 
I TA-3-749 ' SM-749 :MANHOLE, ACID I 15 E- 8 
i TA-J-750 SM-750 ;MANHOLE, fiCIO I 15 F --8-

TA-3-751 SM-751 
TA-3- 752 SM-I:Oc i 
~3 SM-753 'MANHOLE. 

i TA-3-754 1 SM-754 1MANHOLE, 

RCID 

I 15 F- 7 
HCID 15 F- 7 

I TA-3-755 I SM-755 'MANHOLE. I 

I TA-3-756 I SM-756 [MANHOLE. f 

IC!O I 17 F- ; 
IC!D I I IS F-9 I 

i 

1 [sTR Loc.:~r:oNI 
STRUCTURE NOMENCLATURE REMARKS : SH r NO MAP KEY I 

To_.-,~~.., 1-;:~--.,e~--·l ..... h ........ ,.. AriD , 11 

A~ID ---17 
y 

G --? 
- --. ---· --- ·- -- .._ I 5 F - ~ 

'" ~- ~ -.).j .}II •· JJ .,., .... ,,. l"lVLC ACID 

TA-3-760 SM-760 I1ANHOLE.· ACID I 5 E -" 

TA-3-761 i1ANHOLE. ACID 15 D- 9 
TA-3-762 .1ANHOLE. ACID I 5 0 -9 
TA-3-763 I SM-763 I 1ANHOLE, ACID- - 15 C- 9 

TA-3-764 I SM-764 I·1ANHDLE. ACID I 7 F -6 
TA-3-765 I SM-765 1•1ANHOLE. ACID I 5 E- 6 
TA-3-766 ; SM-766 /.1ANHOLE. ACID -----·- 15 E - t:i 

I TA-3-767 I SM-767 11ANHOLE. ACID I 7 G-, 
TA 3 7681 SM-768 . 1ANHOLE, ACID I 7 G - 7 

TA 3 769 SM-769 1ANHOLE, ACID ! 7 H- 7 

TA-3-770 ! SM-770 I.1ANHOLE,. ACID 15 E - 6 
TA-3-771 I SM-771 ! 1ANHOLE. ACID I 7 H- a 
TA-3-772 ! SM-772 1ANHOLE, ACID 17 H -a 

I TA 3-773 I SM-773 1ANHOLE, ACID I 7 H-: 7-
L TA-J-774 i SH-774 i 1ANHOLE. ACID I 5 D -..z_ 

~ I TA-3-775 ! SH-775 i 1ANHOLE. ACID I 5 

i TA-3-776 I SM-776 ! 1ANHOLE. ACID 15 E- _7_ 
! TA 3 777 I SM-777 i1ANHOLE, ACID 15 D- 7 

1-fA:.:J-778 I SH-778 ! 1ANHOLE, ACID I 5 E - o 
ITA-3-7791 SM-779 i1ANHOLE, ACID 17 H--7-

I TA-3-780 I SH-780 ! 1ANHOLE. ACID 1 7 H- 7 

i TA-3-781 TsM-78~ 1ANHDLE. ACID 1 7 1 - 7 
i TA-3-782 L_21_-782 I 
1 TA-3-783 I SM-783 

TA-J-784 I SM-7841 
~~~:l-785 :~~:785 ,----------------------------------------~-----------

TA-J-786 i SM-78~1 
0R-=-J 787 ! SM-787 I 
I TA-3 788 I SM-788 1 

TA-J-789 [ SM-7B9 
. TA-3:.:-790 I SM-790 

TR-3-791 ' SM-791 
il'A=J-792 TsM~79T-J 

TA-3-793 I SM-793 ' 

I TA-3-794 I SM-794 

[!A:3~SM-7~;-----------------------------------------------------
' TA-J-796 SM-796 

TA-3-797 SM-797 
TA-3-798 i SM-798 

i TA-3-799 I SM-799 

[ TA-J=soo [ SM-BOO 11ANHOLE. [LECTR I :AL I 6 G - 4 

I 

U '\~f"~ ~ -c_.r'--:·-1" 
~ ·~ i ··- -~ ~ .• i 
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C\1 I [STRUCTURE STROCTURE STRUCTURE NOMENCLATURE tllMHR 5 STR LOCATION I STRUCTURE I STROCTURE I STRUCTURE 'lOMENCLATUR( REMARKS STR LOCATION 
O NUMBER OESICII'ITIOH K SHT NO !UP KEY NUMBER OESICII'ITION . SHT NO. MAP KE. Y 

:A-1-801 'SM-801 MANHOLE. ELECTRICnl I 16 ____ _F_:_~ I TA-3-879 I SM-879 ,MANHOLE. ElECTRICAL 1NOT SHOWN 
li) .... 
C\1 .... 
0 
C') 

TA-3-802 SM-802 MANHOLE. ELECTRICAL I I 7 F :-~ TA-3-880 SM-880 MANHOLE, ElECTRICAL ' 14 F- 2 

TA-3-803 SM-803 MANHOLE, ELECTRICAL 15 F- 5 TA-3-881 5M-881 MANHOLE. ELECTRICAL 14 F- 2 
TA-3-804 SM-804 -T TA-3-882 I SM-BB2 !MANHOLE. ELECTRICAL 14 E- 2 
TA-3-805 SM-805 MANHOLE, ELECTRICAL I 15 E- 5 TA-3-B83 SM-883 MANHOLE, ElECTRICAL I 4 D- 2 
TA-3-806 SM-806 MANHOLE. ELECTRICAL 15 E- 5 TA-3-884 SM-884 MANHOLE, ELECTRICAL 16 G- 4 
TA-3-807 SM-807 MANHOLE, ELECTRICAL I 4 E- 5 TA-3-885 ·sM-885 MANHOLE, El.ECTRICAL 16 G- 4 
TA-3-808 I SM-808 MANHOLE, ELECTRICAL 14 D- 4 I TA-3-886 SM-886 MANHOLE. ELECTRICAL 16 G- 4 
TA-3-809 SM-809 iMANHOLE, ELECTRICAL I 5 0- 6 1 TA 3-887 5M-887 !MANHOLE, ElECTRICAL 16 G- 4 
TA-3-810 5M-810 !MANHOLE. ELECTRICAL I 15 0-6 ' TA-3-888 I 5M-888 MANHOLE. ELECTRICAL 14 E- 4 
TA-3-81 1 SM-811 !MANHOLE. ELECTRICAL · 15 0- 7 I TA-3-889 I 5M-889 I MANHOLE. S' REET LIGHTINGl 14 F- 4 
TA-3-812 5M-812 fMANHOLE, ELECTRICAL ! 15 0-5 TA-3-890 I SM-890 MANHOLE. ELECTRICAL I 14 E- 4 
TA-3-813 SM-813 MANHOLE. ELECTRICAL • I 5 C- 5 TA-3-891 5M-891 MANHOLE. ELECTRICAL 14 F- 4 
TA 3-814 SM-814 MANHOLE, ELECTRICAL I 5 C- 6 TA-3-892 5M-892 •MANHOLE. ELECTRICAL 14 F- 4 l 
TA-3-815 SM-815 MANHOLE, ELECTRICAL f 5 C- 6 1 TA-3-893 ! SM-893 :MANHOLE, ELECTRICAL 14 0- 6 1 
TA-3-816 SM-816 MANHOLE. ELECTRICAL I 5 C- 7 TA-3-894 , SM-894 I MANHOLE, El.ECTRICAL I 15 0- 7 

1 TA-3-817 I SM-817 MANHOLE. ELECTRICAL 1 I 5 C- 8 ' TA-3-895 I 5M-895 !MANHOLE. ELECTRICAL I 15 D- 8 
! 7A-3-818 I SM-818 !MANHOLE. ELECTRICAL • 1 5 C- 8 TA-3-896 SM-896 I MANHOLE. ELECTRICAL I 15 E- 8 

I TA 3-819 I SM-819 iMANHOLE. ELECTRICAL I I 4 c- 5 I TA-3-897 I SM-897 iMANHOLE. ELECTRICAL 15 F- 9 i TA-3-820 i SM-820 !MANHOLE. ELECTRICAL i ! 4 c- 5 I TA-3-898 SM-898 !MANHOLE, ELECTRICAL 17 G- 9 
TA-3-821 SM-821 !MANHOLE, ELECTRICAL I 4 D- 4 TA-3-899 SM-899 I MANHOLE. ELECTRICAL ' 15 E- 6 
TA-3-822 I SM-822 MANHOLE, ELECTRICAL 4 C- 4 1 

TA-3-823 1 SM-823 'MANHOLE, ELECTRICAL 4 C - 4 
TA-3-824 i SM-824 I MANHOLE. ELECTRICAL ! 4 B - 4 
TA-3-B25 i SM 825 !REMOVED 1982 _l l 
TA-3-826 SM-826 IMANHOLE, ELECTRICAL 14 B-4 
TA-3-827 ! SM-827 IMANHOLE, ELECTRICAL 14 B-4 

TA-3-B28 I SM-82B !MANHOLE. ELECTRICAL 14 A-4 
TA-3-829 I SM-829 !MANHOLE, ELECTRICAL 14 A- 4 i 
TA-3-830 I SM-830 !MANHOLE, ELECTRICAL iN W. OF SM- 30 
TA-3-831 i SM-831 •REMOVED 1984 
TA-3-832 j SM-832 tMANHOLt: ELECTRICAL I I 4 C- 2 
TA 3-833 I SM 833 !MANHOLE. ELECTRICAL i 14 D- 2 
TA-3-834 I SM 834 !MANHOLE, ELECTRICAL f I 4 D - 2 

i TA-3-835 I SM-835 !MAI'IHOLE. ELECTRICAL I I I 4 E- 2 
I TA-3-836 I 5M-836 !MANHOLE, ELECTRICAL ! I 4 F -2 
[ TA-3-B37 I SM-837 !REMOVED 1964 
ITA-3-838 SM-838 'MANHOLE, ELECTRICAL I i 16 F- 2 
I TA 3-839 SM-839 !MANHOLE. ELECTRICAL I ' 16 F -I 
I TA-3-840 : SM-840 'MANHOLE, ELECTRICAL ; J I 6 F - 2 

TA-3-841 1 SM-841 MANHOLE, ELECTRICAL f 16 F- 3 
TA-3-842 ' SM 842 MANHOLE, TELEPHONE I 6 F - 4 
TA-3-843 5M-843 !MANHOLE. ELECTRICAL I 7 F- 6 ! 
TA-3-844 5M-844 JMANHOLE, ELECTRICAL I 7 G- 6 
TA-3-845 SM-845 I MANHOLE. ELECTRICAL I 7 G - 6 
TA-3-846 SM-846 IMANHOLE. ELECTRICAL I 7 G -"1"" 
TA 3-847 SM 847 iMANHOLE, ELECTRICAL I 7 G- 7 

I TA-3-848 SM-848 1MANHOLE. ELECTRICAL I 7 F - 6 
TA-3-849 SM-849 MANHOLE, ELECRICAL I 7 F- 7 

TA-3-~50 SM-850 ·MANHOLE. ELECTRICAL ! 5 F- 7 
TA-3-1351 SM-851 ·MANHOLE. ELECTRICAL I 7 F- 7 
TA-3-852 5M-852 •MANHOLE, ELECTRICAL t I 7 F- 7 

I TA-3-853 5M-853 !MANHOLE, ELECTRICAL ~ I 7 F- 8 
TA-3-tl54 SM-854 IMANHOLE. ELECRICAL I 7 F- 8 

I TA-3 855 1 SM 855 IMANHOLE, ELECTRICAL I 7 F- 9 
I TA-3-856 1 SM 856 !MANHOLE. ELECTRICAL I 5 F - 6 

TA 3-857 ' SM-857 !MANHOLE, ELECTRICAL I 7 G- 6 1 
TA-3-858 1 SM-858 !MANHOLE, ELECTRICAL !ABANDONED 1977 I 7 G- 6-
TA-3-B59 ! SM-859 •MANHOLE. ELECTRICAL • 1 7 G- 6 ' 

I TA-3-860 l SM-860 !MANHOLE. ELECTRICAL I I I 5 E~ 
i TA-3-861 I !MANHOLE, ELECTRICAL I I I 7 G- 6 I 

TA-3-862 ' !MANHOLE, ELECTRICAL I 1 7 G- 6 i 
TA-3-863 !MANHOLE, ELECTRICAL I 7 H- 6 
TA-3-864 MANHOLE, ELECTRICAL I 7 G- 7 , I TA-3-865 !MANHOLE. ELECTRICAL I I 7 H- 7 
TA-3-866 !MANHOLE, ELECTRICAL 1 I I 7 H- 7 1 
TA-3-867 SM-867 !MANHOLE, ELECTRICAL I f I 7 H- 6 I 

' TA-3-868 SM-868 I MANHOLE. ELECTRICAL 1 7 I - 6 
TA-3-869 ' 5M-869 !MANHOLE, ELECTRICAL 1 7 I - 7 
TA-3 870 I SM-870 !MANHOLE, ELECTRICAL I 7 I- 7 
TA-3 871 5M 871 f 

i TA-3-872 i SM-872 1 I I 
TA-3-873 ! SM-873 •MANHOLE, ELECTRICAL : 14 E- 5 
TA-3-874 I SM-874 ·MANHOLE, ELECTRICAL ' 1 4 E- 4 
TA-3-875 I SM-B75 MANHOLE. ELECTRICAL ABANDONED 1968 14 E- 4 
TA-3-876 I SM-B76 MANHOLE. ELECTRICAL I 7 1 - 7 1 
TA-3-8 77 / SM-877 MANHOLE, ELECTRICAL 1 5 C - 6 
TR-3-878 I SM-878 MANHOLE. ELECTRICAL NOT SHOWN 

TA-3-IOOOISM-1000 
TA-3-1001ISM-IOOI 

TA-3-1002/SM-1002 
TA-3-1003 SM-1003 
TA-3-10041SM-1004 
TA-3-1005ISM-I005 
TA-3-I0061SM-\006 
TA-3-1007JSM-1007 
TA-3-I0081SM-1008 

iTA-3-I0091SM-1009 
TA-3-10101SM-1010 
TA-3-\0IIISM-1011 
TA-3-1012ISM-1012 
TA-3-10131SM-1013 
TA-3-1014ISM-1014 
TA-3-10151SM-1015 
TA-3-10161SM-1016 
TA-3-10171SM-1017 

NOTE• TA-3-900 THRU TA-3-999 
CANNOT BE USED FOR 
•;TRUCTURE NUMBER ASSIGNMENT. 

MANHOLE. s··EAM 16 F- 5 

MANHOLE. S~'EAM I I I 7 F - 5 I 
MANHOLE. S:EAM I 7 G - 6 
MANHOLE. S'<EAM I I 7 G - 6 

•MANHOLE. STEAM 15 F - 5 
I MANHOLE. s· Ef'M 1 5 F - 6 
I MANHOLE. S"EAM I 5 E - 5 
! MANHOLE. S';[AM 1 5 0 - 5 
; MANHOLE. s·; E?M 15 D- 5 
! MANHOLE. STEAM 15 c- 5 
I MANHOLE. S1EAM I 14 c- 5 
1 MANHOLE. s·- EAH I 1 5 c - 5 
'MANHOLE. S'TAM 15 B- 5 
MANHOLE. 51 EAM I I 4 8 - 4 

I MANHOLE. S'Ef'M I 4 B- 4 I 

! MANHOLE. S"EAM I I 4 C - 4 
MANHOLE, S'EAM 15 c- 6 

I MANHOLE. , S~"Ef'M 15 c- 6 
TA-3-1 0 I 8 I SM-1 018 I MANHOLE. s·,Ef'M I 5 C- 7 
TA-3-10191SM-1019 1MANHOLE. s··EAM 15 C- 8 
TA-3-1020 I SM-1020 'MANHOLE. s··-Ei'M 15 0- 8 
TA-3-1021 SM-1021 'MANHOLE. 5'-~f'M 15 D- 8 

!TA-3-!022:SM-1022 MANHOLE. SiEAM I 16 F-4 
)TA-3-1023iSM-1023 MANHOLE. SlEAM •ABANDONED 1977 I I 
[ TA-3-1024 i SM-1024 ~MANHOLE. STEAM I ! 16 F- 3 l 
ITA-3-1025 I 5M-1 025 i MANHOLE. S''EAM ' I 6 F - 3 
I TA-3-10261 SM-1026 I MANHOLE. S1'EAM I 16 F- 2 
: m-3=--!o2? 1 sM-1o27 fMilf.itioLE. s-EAM 1 -- T 16 F- 2 
TA- 3-1 02B I SM-1 028 I MANHOLE. S~'-EAM I I 4 F - 2 1 
TA-3-1029ISM-1029 !MANHOLE. S~EAM I 16 G- I 
TA-3-1030 1 SM-1030 I MANHOLE. s·,'EAM 11 G- 6 

TA-3-10311SM-!031 iMANHOLE. S~EAM I 16 G-3 I 
TA-3-1032_ 5M-1032 MANHOLE. S~ EAM I 14 C- 5 

TA-3-I033ISM-!033 IMANHOLE. S"EAM I I 17 G- 6 I 
TA-3-10341 SM-1034 !MANHOLE. S'[AM I 17 H- 6 I 
TA-3-1035_! SM-1035 I MANHOLE. s· EAM 17 H- 7 

MANHOLE. s· EAM 1 1 1 7 H - 1 
.:,:,:-_;;:_....:..::~+=;_;_==---1"-M"'A::..:N::..:HO::;-L:::E:;;.'---'s"'--· EAM 1 ABANO<H::D 1 977 

!MANHOLE. S1EAM I 14 E- 4 
TA-3-10391SM-1039 MANHOLE. S'l EAM I I 4 E - 4 

TA-3-1040ISM-1040 MANHOLE, STEAM 4 F- 4 

TA-3-1 041 I SM-1 04 I MANHOLE. 5'' EAM 4 F- 4 

TA-3-1042ISM-1042 M.ANHOLE. 5YEAM 5 C-6 

TA-3-1043ISM-1043 MANHOLE. 5'fEAM 5 E- 5 
TA-3-I0441SM-1044 I MANHOLE. S'EAM 7 H-5 

TA-3-1045ISM-1045 MANHOLE. 5~'EAM 4 c- 4 

TA-3-1046ISM-1046 MANHOLE. 5·-:EAM 4 0-4 
TA-3-1047ISM-1047 MANHOLE. 5','EAM 5 F-9 
TA-3-104BI5M-I048 MANHOLE. 5"EAM 4 c- 3 
TA-3-10491 SM-1049 iMANHOLE. 5''EAM 5 c- 5 
TA-3-1050 I SM-1050 _[MANHOLE. 5YEAM 4 c- 2 

TA-3-1053 SM-1053 
TA-3-I054ISM-1054 
TA-3-I055ISM-\055 
TA-3-!056ISM-1056 _l 
TA-3-I057ISM-1057 i 
TA-3-105BISM-105B 

TA-3-I064ISM-1064 
TA-3-I065ISM-I065 
TA-3-1066ISM-1066 
TA-3-1067ISM-1067 
TA-3-106BISM-I068 
TA-3-I069ISM-1069 
TA-3-I070ISM-1070 
TR-3-1071 ISM-1071 
TA-3-I072'SM-1072 
TA-3-10731SM-1073 
TA-3-!0741SM-1074 
TA-3-1075ISM-1075 
TA-3-!076ISM-1076 
TA-3-1077ISM-1077 
TA-3-I078ISM-1078 
TA-3-I079ISM-1079 
TA-3-I080ISM-1080 
TA-3-1081 ISM-lOBI 
TA-3-IOB21SM-1082 
TA-3-I083ISM-1083 
TA-3-1084ISM-1084 
TA-3-1085ISM-1085 
TA-3-1086ISM-1086 
TA-3-10871SM-1087 
TA-3-I088ISM-IOB8 
TA-3-10891SM-1089 
TA-3-1090ISM-1090 
TA-3-1091ISM-109I 
TA-3-I092ISM-1092 
TA-3-I093ISM-1093 
TA-3-I094ISM-1094 

I I STR LOC:.TIONl 
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I STRUCTURE I STI!LCTURE I STRUCTURE NOMENCLATURE ', REMARKS NUMB£R IOCSICNAT!ON I 

.TA-1-1095•SM-109S 
ITA-J-1096ISM-1096 
TA-3-I097'SM-1097 _L 
TA-J-10981SM-1098 
TA-3-I0991SM-1099 
TA-3-IIOOISM-1100 j 
TA-3-1101 i SM-1101 f 'CANCELLED I 
TA-J-11021SM-1102 ,MANHOLE, TELEPHONE I 16 K-J 
TA-3-11031SM-1103 !MANHOLE. TELEPHONE 16 I - 2 
TA-3-II041SM-1104 !MANHOLE. TELEPHONE 16 H-2 

i TR- 3 II 05 iSM II OS I MANHOLE. TELEPHONE I 6 G- 2 
ITA-3 li06 1 St1-1106 ;MANHOLE. TELEPHONE 16 F- 2 
1rA-J 1107'SM-1107 !MANHOLE. TELEPHONE 16 F- 3 
TA-3-11081 SM-11 08 I MANHOLE, TELEPHONE 16 G- 4 
TA- 3-1109 I SM-1109 I MANHOLE. TELEPHONE I 6 F - 5 
TA- 3-1110 I SM-111 0 'MANHOLE, TELEPHONE I 7 F - 5 
TA-3-Ilii~SM-1111 !MANHOLE. TELEPHONE 15 F-5 

ITA- 3 1112 ! SM-1112 I MANHOLE. TELEPHONE I 5 E - 5 
I TA-J-1113: SM-1113 JMANHOLE. TELEPHONE I 5 E- 5 1 
: TA- 3-1114 'SM-1114 ; MANHOLE. TELEPHONE I 4 E- 5 I 
:TA-3-IIISISM IllS MANHOLE, TELEPHONE I 4 E 5 

I TA-3-1116 'SM-1116 MANHOLE. TELEPHONE I 4 E- 4 I 
TA- 3 1117 I SM-1117 ; MANHOLE. TELEPHONE I 4 E- 4 I 

: TA-3-1118 i SM-1118 I MANHOLE, TELEPHONE I 5 0- 5 
1TA-3-11191SM-1119 !MANHOLE. TELEPHONE I 15 D-5 
TA-3 1120 ISM-1120 1MANHOLE. TELEPHONE 15 C- 5 

-TA-3-1121 SM-1121 I MANHOLE. TELEPHONE I I 5 C- 6 
1 TA-3-1122 SM-1122 I MANHOLE. TELEPHONE I I 15 c- 6 I 

TA- 3-1123 : SM-1123 :MANHOLE, TELEPHONE ' I 5 C- 7 I 
, TA-3-1124 i SM-1124 I MANHOLE, TELEPHONE I 5 C- 8 
ITA- 3 1125 i SM-1125 :MANHOLE. TELEPHONE I 5 C - 8 
1 TA 3-1126, SM-1126 MANHOLE. TELEPHONE I 4 C- 5 
: TA- 3-1127 . SM-1127 'MANHOLE. TELEPHONE I I 4 C- 4 ' 
! TA-3-112B 'SM-1128 I MANHOLE. TELEPHONE j I 4 C- 4 ! 
1TA-3-1129·SM-1129 'MANHOLE. TELEPHONE I 14 8-4 
I TA-3-1130 1 SM-1130 REMOVED 19B2 
, TA- 3-1131 SM-1131 MANHOLE. TELEPHONE I 4 B - 4 
; TA- 3-1132 'SM-1132 'MANHOLE. TELEPHONE i I 4 A- 4 
•TA-3-1133iSM-1133 /MANHOLE. TELEPHONE ,W OF SM-1132 I 
'TA-3-1134 · SM-1134 'MANHOLE. TELEPHONE I 4 8- 4 
: TA-3-1135 SM-1135 !MANHOLE. TELEPHONE 14 A- 4 
!rA-3-1136 SM-1136 ·MANHOLE. TELEPHONE 17 F-6 
; TA- 3-!137 -SM-1137 MANHOLE, TELEPHONE I 7 G- 6 
, TA-3-1138 SM-1138 •MANHOLE. TELEPHONE I 7 G- 6 
TA-3-1139 SM-1139 'MANHOLE, TELEPHONE 17 G- 7 . 
TA- 3-114 0 SM-1 14 0 ·MANHOLE, TELEPHONE 1 7 G - 7 

1TA-3-1141 SM-1141 MANHOLE. TELEPHONE 1 7 G-6 
ITA-3-1142 SM-1142 MANHOLE, TELEPHONE I 7 H- 6 
•TA-3-1143 SM-1143 MANHOLE. TELEPHONE 17 H-7 
' TA- 3-1144 SM-1144 MANHOLE. TELEPHONE I 7 H- 6 
,TA-3-1145 SM-1145 MANHOLE. TELEPHONE 17 1-6 
TA-J-1146 SM-1146 MANHOLE. TELEPHONE 17 1-7 
TA-3-IH7 SM-1147 MANHOLE, TELEPHONE 17 1 -7 

ITA- 3-1148 SM-1148 MANHOLE. TELEPHONE I 7 F - 6 
• TA-3-1149 i SM-1149 MANHOLE, TELEPHONE 1 7 F- 7 

lTA-3-1150 SM-1150 MANHOLE, TELEPHONE 15 F-7 i 
'TA-3 1151 SM-1151 •MANHOLE. TELEPHONE 15 E-7 I 
1 TA-3-1152 SM-1152 ,MANHOLE. TELEPHONE I 7 F- 7 
JTA-3-1153iSM-1153 .MANHOLE. TELEPHONE 17 F-7 
I TA- 3 1154 SM-1154 'MANHOLE. TELEPHONE I 7 F - 8 
, TA-J-1155 SM-1155 ·MANHOLE. TELEPHONE I 7 F- 8 
i TA-J-1156. SM-1156 ·MANHOLE, TELEPHONE I 7 F- 9 
I TA-3-1157 SM-1157 'MANHOLE, TELEPHONE 14 C- 3 
ITA-3-1158 SM-1158 MANHOLE. TELEPHONE 14 C-2 
/TA-3-1!59•SM-1!59 .MANHOLE. TELEPHONE I I 14 0-2 
1TA-3-1160.SM-1160 •MANHOLE. TELEPHONE I I 14 D-2 ! 
i TA-3-1161 SM-1161 MANHOLE. TELEPHONE I 14 E- 2 I 
lTA-3-1162 SM-1162 MANHOLE, TELEPHONE I 14 E-2 \ 
! TA- 3-1163 SM-1163 MANHOLE, TELEPHONE i I 4 F - 2 i 
1 TA- 3-1164 -SM-1!64 • MANHOLE, TELEPHONE I 6 F - 2 1 

TA-3-1165SM-1165 MANHOLE, TELEPHONE 16 F-2 
1 TA-3-1166 ;:,n-1100 --· --· ·-· ·-MANHOLE. I t.Lt.t"'MUI'It. 16 F-1 
TA-3-1167 SM-1167 N TS RACK ASSEMBLY BLDG 'REMOVED 1981 

;TA-J-1!68 SM-!168 MANHOLE. SANITARY I 16 G-5 
i TA-3-1169 SM-1169 'MANHOLE. DRAINAGE 16 G- 5 I 
I TA-3-1170 SM-1170 'MANIFOLD !RENUMBERED TA-59-9 ~ 
ITA-3-1171 SM-1171 ·MANHOLE, TELEPHONE 17 H-7 

TA- 3-1172 : SM-1172 MANHOLE, ELECTRICAL I 4 C- 4 

1 STRUCT-uRi:f srRLCTlJl£ •
1 

-
1 

, sTR -L.acATION , 
I NUMBER OCSICNATION STRUCTURE f·OMENCLATtJRE i REMARKS :SHT NO. MAP KEY! 

I TA-3-1173 ISM-1173 ;MANHOLE. STJRM DRAINAGE I : I 5 0-8 I 
TA-J-11741St1-1174 •MANHOLE. SI·JRMDRAIN I 15 E-ll 
TA-3-1175 I SM-1175 I CATCH BASIN I I 4 A- 2 i 

TA-3-1176 'SM-1176 I ELECTRICAL JISCDNNECT p~ I I 7 I - 7 'I 

TA-3-11771SM-1177 ----------~-~R~E~M~O~V~E~D~I98~1--------~·------------~· 
TA-3-117BISM-1178 

TA- 3-1179 I SM-1179 I TRANSFORMER STAT I ON 'PAD MOUNTED I I 4 8 - 2 
TA-3-1180 I SM-IIBO !MANHOLE. TLEPHONE I 14 c- 2 
TA-3-11811SM-1181 fMANHOLE, TE_EPHONE I 14 C-3 
TA-3-1182 I SM-1182 I MANHOLE. TE_EPHONE I I I 4 c - 4 
TA-3-11831SM-1183 MANHOLE. T~_EPHONE 14 C-4 

i TA- 3-1184 I SM-11B4 I MANHOLE. TE _[PHONE 1 4 C - 5 

'TA-J-IIBSISM-1185 •MANHOLE. TE_EPHONE I 14 C -5 I 
irA-3-11861SM-1186 ~ CANCELLED ~ TA-3-11871SM-1187 !TRANSFORMER STATION :POLE MOUNTED I 5 F- 9 i 
irA-3-118BISM-IIB8 !CAPACITOR STATION i I I 6 G -4 i 
I TA-3-IIB91 SM-IIB9 I !~NCELLEn I 
ITA-3-1190 ISM-1190 'SUBSTATION 15 E- 6 I 
ITA-3-119IiSM-1191 'SUBSTATION 15 F-6 
ITA-3-11921SM-1192 SUBSTATION 15 E-7 
'TA-3-11931SM-1193 !SUBSTATION 15 E-7 I 
)TA-3-1194iSM-II94 •SUBSTATION 15 E-7 i 
I TA-3-1195 i SM-1195 SUBSTATION I 5 F- 7 
TR-3-11961SM-1196 ,S~ITCHINGSTFHION, ELEC 15 E-6 
TA-3-119/:~n-ll~/ 

TA-3-11981 SM-119B ! 
TA-J-11991SM-1199 I 

fTA-3-1200ISM-1200 MANHOLE. ELeCTRICAL '! I 15 F-6 / 
i TA-3-1201! SM 1201 I MANHOLE, ELECTRICAL ! I 5 F- 7 i 
1 TA-3-12021 SM-1202 TRANSFORMER STATION !PAD MOUNTED i I 5 B- 6 i 
iTA-3-12031SM-1203 MANHOLE, ELECTRICAL I I 17 G-9 I 
ITA-3-1204 ISM-1204 jTRANSFORMER STATION !POLE MOUNTED I 7 H- 5 I 
ITA-3-12051SM 1205 IMANHOLE, ELECTRICAL I 16 G-4 ' 
• TA-3-1206: SM-1206 !cANCELLED I 
,TA-3-1207'SM-1207 'MANHOLE. ELECTRICAL ' 15 D-6 ' 
ITA-3-12081SM-1208 'MANHOLE. EL:CTRICAL 14 E-4 

1TA-3-12091SM-1209 S~lTCH80ARO 14 D-5 
: TA-3-1210 : SM-121 0 , TRANSFORMER STAT! ON 'PAD MOUNTED I 7 J - 7 

1
, 

1 TA-3-1211 ; SM-1211 ·MANHOLE. TEl.EPHONE / I 4 E - 4 

ITA-3-1212 'SM-1212 MANHOLE, TEI_EPHDNE ! I 4 0-2 i' 

ITA-3-1213/SM-1213 !MANHOLE, TELEPHONE l 14 E -2 _ 
I TA-3-12!41 SM-1214 :MANHOLE, TELEPHONE i I 6 F- 2 
!TA-3-12!5iSM-1215 MANHOLE, TELEPHONE 16 G-1 ' 

I

TA-3-12161SM-1216 !CANCELLED I 
TA-3-1217 'SM-1217 1 :cANCELLED ! 

:TA-3-12181SM-121B :MANHOLE. ~fTER 1 14 E- 3 I 
TA-3-1219: SM-1219 1CANCELLED l 

i TA-3-1220 I SM-1220 CONCRETE PFD I I I c- 6 I 

' TA- 3- 1221 1 SM-1221 -----------.!:' C~AO'N-':Co;E,;L::;L:;E,;D;-----------------------~ 
TA-3-1222/SM-1222 ----------4·~C~AN~C=E~L~L:;E~D~-------------------~ 
TA-3-122J•SM-1223 CANCELLED 
~TR-3-1224 1 SM-I224 'CANCELLED 
1 TA-3-1225 SM-1225 ·REMOVED 1985 

J TA-3-1226 I SM-1226 I 
ITA-3-I227'SM-1227 'MANHOLE. TELEPHONE 17 F - 9 i 

I TA-3 12281 SM t22il"STORAGE SHED I I E- 9 

[ TA-3-1229 lsM-1229-;STORAGE SHED I I E-9 
II C-6 l TA-3-1230 I SM-!230 CONCRETE Pf'D 

! TA-3-1231: SM-1231 'CONCRETE PIERS I I C- 6~ 

I TA-3-1232 !SM-1232 iSTORAGE SHED :NOT SHO~N ____ __; 
~~i23Jist1~j~f6RAGE SHfD l - I 0 8-4 
:rA='J-1234: SM-1234 ;STORACE SHED NOT SHOJ.lN ------~ 
TA-3-1235 ISM-1235 j_STORACE SHED !NOT SHO~N 
TR-3-1236 i SM-1236 !UTILITY SHED )NOT SHOJ.lN i I 

··-·· ---- ;UTILITY SH!O INOT SHOWN I TA-3-123/,:>n-'"-'/ 
TA-3-12381SM-123B 
TA-3-12391SM-1239 
TA-3-12401SM-1240 
TA-3-1241 SM-1241 
TA-3-12421SM-1242 
TA-3-12431SM-1243 

I UTILITY 

~ 
'STORAGE 
'STORAGE 

TA-3-1244>SM-1244 I 
TA-3-1245/SM-1245 
TA-3-12461SM-1246 
TA-3-12471SM-1247 
TA-3-1248iSM-1248 
TA-3-12491 SM-1249 _j_ 
TA-3-1250 j SM-_1250 -~ 

SHW )NOT SHOWN ! 
SHED [NOT SHOWN -'-- ______ j 
SHED [Nor SHO~N---- _I_ ---~J 
SH!D :NOT SHOWN _; --------- j 

~-------

l 
~-----_--:-_- ____ ] 

I i 
-~ __ ] 

, ____ :-:::J 
_------:r:_ ----=-~ 

I STRUCTURE I STI!LCTLflE I --- --- I I STR LOCATION 
NUMBER OCS!CifH!ON, STRLCTURE NOMENCLATURE REMARKS 1 SHT NO MAP KEY 

I TA-3-1251 SM-1251 MfiNHOLE. ELECTRICAL 15 E- 8 
i TA- J-l2'J2 I ')t1 1~52 ,Mf"INHOl.£. TfLlPt~IJN~ ---~ -~--- __ r-----~~ ~~ 
j TA-J-12531SM-1253 jMANHOLE. TELEPHONE , 15 C- 8 

TA-3-1254 SM-1254 IMflNHOLE, TELEPHONE iNOT SHOWN L 
TA-3-1255 SM-1255 IUIIOERCROUND STORAGE TANK! I 15 E- 8 
TR-3-1256 SM-1256 TRANSFORMER STATION IPAO MOUNTED : 15 E- 8 
TR-3-1257 SM-1257 IMHNHOLE. ELECTRICAL I 15 8-5 
TA-3-1258 SM-1258 M11NHOLE, ELECTRICAL 15 8- 5 
TR-3-!259j SM-1259 I MANHOLE, ELECTRICAL 15 A- 5 
TA-3-1260 SM-1260 lMrlNHOLE. ELECTRICAL 15 A- 5 

MilNHOLE. SANITARY I 7 K - 7 
)MilNHOLE. SANITARY I 7 J -6 

_:_:.:...;.-!.=~=--'-'='--<lc-cMflNHOLE. SANITARY I I I 7 J -6 
TA-3-1264 'U.,LOADING STATION I I I 3 H- 8 
TA-3-1265 U''LOAOING STATION 'NOT SHOWN 
TA-3-1266 D:0:J.lAR SHED •NOT SHOWN 1 
TA-3-1267 iHANSFORMER STATION •PAD MOUNTED 16 H- 5 l 
TA-3-12681 SM-1268 I REMOVED 1985 
TA-3-1269ISM-1269 ISrORAGE SHED I 1 B-5 
TA-3-1270 I SM-1270 j_T.~ANSFORMER STATION PAD MOUNTED 15 C-6 

TA-3-127!1SM-1271 iM~NHOLE. ELECTRICAL 17 F-5 

TA-3-1272ISM-1272 _1M1NHOLE, ELECTRICAL 17 G-5 
!REMOVED 1983 

'5-'ITCHINGSTATION I 'I 14 D-4 
SI'IITCHING STATION 14 D- 4 i 
BANSFORMER STATION !POLE MOUNTED I 17 J -7 

--=-::'--::--!!~~~'7.:::::---siS~[TCHINGSTATION I I 15 E-6' 
-- - JS,HTCHING STATION I I 15 E- 6 

TA-3-12791SM-1279 S<!TCHING STATION i I 15 0-6 · 
TA-3-1280ISM-1280 S~ITCHINGSTATION II II 15 0-7' 
TA-3-1281 SM 1281 S~ITCHING STATION , 15 F- 6 
TA-3-1282 SM-1282 S><ITCHING STATION i 1 15 F- 6 
TA-3-12B3 SM-1283 S~ITCHING STATION I : 15 F- 7 
TA-3-12B4 SM-1284 S;<ITCHING STATION 1 15 F- 7 
TA-3-1285 SM-1285 Si-l!TCHING STATION , I 15 E- 8 
TA-3-12B61 SM-!286 IS~! TCHING STATION J 17 G- 6 

i TA-3-12871 SM-1287 iS\< ITCHING STATION 17 F- 5 

I 
rA-3 t2B81SM-12B8 !s:.HTCHING sTATION 1 11 F-5 
TA-3-12B91SM-1289 ISI.l!TCHING STATION , 14 F-4 
TA-3-!290 ISM-1290 iS~ITCHING STATION 14 F- 4 
TA-3-1291/ SM-1291 •5:-<ITCHING STATION 14 E- 4 

TA-3-12921 SM-1292 IsH ITCHING STATION 14 E- 4 
TA-3-1293 SM-1293 ~\<ITCHING STATION 14 E-4 

S:.<ITCHING STATION I I 14 E-4 

! : ?.., 1 .l'""' ~ 
~ : ; . ' ' .· 
~~··..~.f .... .:-··. 
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I STRUCTURE 
NUMBER 

' STR LOCATION i 
STROCTURE I STRUCTURE NOMENCL_ ATURE / REMARKS lsHT NO MAP KEYJ OCSICNATIOH 

·~---TA-3-1295 SM-1295 :SIHTCHING STATI(ff'j. . I 14 E- 4 

TA-3-1296 SM-1296 ISIHTCHING STATION I 14 E -4 
TA-3-1297 SM-1297 !SWITCHING STATION I 15 C - 7 

TA-3-1299 SM-1299 
TA-3-12991 SM-1299 
TA-3-1300 I 5M-1300 :SWITCHING STATION 17 G- 7 

TA-3-1301 I SH-1301 iSWITCHING STATION 17 G- 7 

TA-3-1302 I SH-1302 !SWITCHING STATION 17 H - 7 
TA-3-1303 I SH-1303 !SWITCHING STATION 17 G -6 

TA-3-1304 I SM-1304 ;SWITCHING STATION 17 H- 6 

TA-3-1305 I SH-1305 
TA-3-13061 SM-1306 !SWITCHING STATION 17 I -6 

TA-3-13071 SH-1307 !SWITCHING STATION 17 I - 7 

TA-3-1308 I SH-1308 
TA-3-13091 SM-1309 !SWITCHING STATION 15 c -5 
TA-3-1310 I 5H-1310 !SWITCHING STATION _l 15 c - 7 

TA-3-1311 I SH-1311 lSWITCHING STATION L 15 c -6 

TA-3-13121 SM-1312 !SWITCHING STATION I 15 c - 7 
TA-3-1313 I SH-1313 'SWITCHING STATION 15 c -8 

TA-3-1314 i SM-1314 !SWITCHING STATION 15 D - 7 
TA-3-13151 SH-1315 !SWITCHING STATION 16 F - 3 

TA-3-1316 I SM-1316 :SWITCHING STATION 16 G - 2 
TA-3-1317 I SH-1317 i 
TA-3-1318 I SH-1318 _l 
TA-3-13191 SH-1319 :SWITCHING STATION 14 c - 3 
TA-3-1320 I SH-1320 :SWITCHING STATION 14 c -4 

TA-3-1321 I SM-1321 !SWITCHING STATION I 14 c -4 

TA-3-1322 I SH-1322 :SWITCHING STATION 14 B - 4 

TA-3-1323_1 SH-1323 
TA-3-1324l_SM-1324 _L_ 
TA-3-1325 I SH-1325 I l 
TA-3-13261 SM-1326 !SWITCHING STATION 15 C- 5 
TA-3-1327 I SH-1327 !SWITCHING STATION 15 D- 5 i 

ITA-3-13281 SH-1328 i I 
TA-3-1329! SM-1329 'SWITCHING STATION I I 14 E- 4 
TA-3-1330 I SM-1330 !SWITCHING STATION 14 F - 4 
TA-3-1331 T SM-1331 
TA-3-1332! SM-1332 ;SWITCHING STATION 16 F - 3 
TA-3-1333 I SM-1333 !SWITCHING STATION _l 16 G - 3 
TA-3-1334 J SH-1334 JSWITCHING STATION :6 J - 3 
TA-3-1335 i SM-1335 'SWITCHING STATION NW OF SM- 30 
TA-3-1336 I SH-1336 !SWITCHING STATION 17 F -9 I 

TA-3-1337 I SH-1337 _j_SWITCHING STATION 17 F - 9 
TA-3-1339 I SH-1339 I 
TA-3-1339 r SH-1339 'SWITCHING STATION 14 B - 2 
TA-3-1340 I SH-1340 
TA-3-1341 I SH-1341 iSWIT::HING STATION !4 B- 2 

ITA-3-1342 I 511-1342 I ! 
:TA-3-1343: SM-1343 ·SWITCHING STATION • 17 J - 7 

jTA-3-1344 i SM-1344 'SWifCHING ST-'<TION I 5 c- B 
'TA-3-1345 1 SM-1345 SWITC~ING STATION 14 C- 5 
TA-3-1346 1 ~n-1Jqb 

TA-3-1347 I 5H-1347 

1TA-3-1348l SH-1349 I 
ITA-3-1349 I Sl1-1349 I 
TA-3-1350 I SH-1350 iMANHOLE. ELECTRICAL .NOT SHOWN 
TA-3-1351 i SH-1351 :MANHOLE, ELECTRICAL NOT SHOWN 
TA-3-1352 I SH-1352 :MANHOLE, ELECTRICAL 17 I - 6 
TA-3-1353 I SM-1353 !TRANSPORTABLE OFF BLDG .. II E -8 

[ TA-3:1_354 i SH-1354 1 MANHOLE- ELECTRICAL 16 F -4 I 

'TA-3-1355 i SM-1355 !MANHOLE, ELECTRICAL 16 F -4 i 
TA-3-1356 I SM-1356 !MANHOLE, ELECTRICAL 17 G -7 
TA-3-1357! SM-1357 1MANHOLE, ELECTRICAL 17 H - 7 
TA-3-135B_L 5M-1358 iMANHOLE, ELECTRICAL 17 H - 7 
TA-3-13591 SH-1359 !MANHOLE. ELECTRICAL 17 H -6 
TA-3-1360 I SM-1360 !MANHOLE. ELECTRICAL 17 I - 6 
TA-3-1361 I SH-1361 
TA-3-13621 5M-1362 !MANHOLE, ELECTRICAL 14 c - 2 
TA-3-1363 I SH-1363 'MANHOLE, ELECTRICAL 14 B - 2 
TA-3-1364! Sl1-1364 MANHOLE. ELECTRICAL 14 B - 2 
TA-3-13651 Sl1-1365 1 MANHOLE. ELECTRICAL 16 G - 3 
TA-3-13661 SM-1366 .MANHOLE, ELECTRICAL 16 H - 3 
TA-3-1367[ SH-1367 
TA-3-13691 5M-1369 I 
TA-3-13691 51'1-1369 
TA-3-1370_1 SH-1370 
TA-3-1371 i SH-1371 I 
TA-3-1372j 511-1372 MANHOLE. ELECTRICAL 17 F - 7 

L__ --- . 

STR. LOCATION 
STRUCTURE STRUCTURE NOMENCLATURE REMARKS SHT NO MAP KEY NUMBER 
TA-3-1373 
TA-3-1374 I SM-1374 
TA-3-1375 I SM-1375 
TA-3-1376 I SM-1376 I 
TA-3-1377! SM-1377 
TA-3-137BI.SM-137B 
TA-3-1379 SM-1379 
TA-3-13BO SM-13BO 
TA-3-1381 SM-1381 
TA-3-1382 SM-1382 ' 
TA-3-1383 SM-1383 I 
TA-3-1384 SM-1384 
TA-3-1395 SM-1385 
TA-3-1396 SM-1396 I 
TA-3-1397 SM-1397 
TA-3-13B9 SM-13B9 I 
TA-3-13B9 SM-13B9 
TA-3-1390 
TA-3-1391 

SM-1390 i MANHOLE. ELECTRICAL I : 17 J - 7 I 
SM-1391 1 

TR-3-1392 SM-1392 I 
TA-3-1393 SM-1393 I 

TA-3-1394 SM-1394 1 

TA-3-1395 SM-1395 
TR-3-1396 SM-1396 I 
TA-3-1397 SM-1397 
TA-3-1399 SM-1398 I 
TA-3-1399 SM-1399 I 
TA-3-1400 SM-1400 
TA-3-1401 SM-1401 
TA-3-1402 SM-1402 
TA-3-1403 SM-1403 
TA-3-1404 SM-1404 
TA-3-1405 SM-1405 
TA-3-1406 SM-1406 
TA-3-1407 I SM-1407 
TA-3-14091 SM-1408 
TA-3-1409 I 5M-1409 
TA-3-1410 I 5M-1410 I 

TA-3-14111 5M-1411 
TA-3-1412 I 5M-1412 
TA-3-1413 i SM-1413 I 
TA-3-1414 I SM-1414 _l 
TA-3-1415 I SM-1415 1 
TA-3-1416 I SM-1416 I 
TA-3-14171 SM-1417 
TA-3-1418] 5M-1418 1 

TA-3-1419 I 5M-1419 I 
ITA-3-=-1426! 5M-1420- i 
:TA-3-1421 i 5M-1421 I 
!Tfj-3.:;-i422 I SM-1422 ·: 
iTA-3-!4231 SM-1423 I 
TA-3-1424 I 5H-1424 I 

TA-3-1425 I 5M-1425 
TA-3-1426 I SH-1426 
TA-3-1427 I SM-1427 I 

[TA-3-14g8 l__SH-1428 I 
1TA-3.::-J.<i2§i -SM-1429 1 

TA-3-1430 I SM-1430 
TA-3-1431 SH-1431 
TA-3-1432 SM-1432 
TR-3-1433 SH-1433 
TA-3-1434 SM-1434 
TA-3-1435 SH-1435 
TA-3-1436 SM-1436 
TA-3-1437 SH-1437 
TA-3-1438 I SH-1438 
TA-3-1439 SM-1439 I 
TA-3-1440 sM-1440 r 
TA-3-1441 5M-1441 i 

TA-3-1442 SM-1442 
TA-3-1443 SM-1443 
TA-3-1444 SM-1444 
TA-3-1445 SH-1445 
TA-3-1446 SH-1446 
TA-3-1447 SH-1447 
TA-3-1448 SH-1449 
TA-3-1449 SH-1449 
TA-3-1450 SH-1450 

I I STR LOCATION 1 STRUCTURE STRUCTURE NOMENCLfHIIRE REMARKS .SHT NO. MAP KEY 
NUMBER 'A 

'''""' .- r-tnr- nnn,..r-r-T'I'nu l!~.J-1~~9 I SH-t4S9 IHAN"'-'~-~- -~-~~~_.! __ r:_~~~L.:_I_1UI~ 
I TA-3-1460 . SH-1460 I 

i·-- C- I 
I 

TA-3-1461 I SM-1461 
TA-3-1462/ SM-1462 
TA-3-14631 SH-1463 
TA-3-1464 I SM-1464 !SWITCHING STATION 15 E- 6 

TA-3-14651 SM-1465 
TA-3-14661 SH-1466 
TA-3-14671 SH-1467 
TA-3-1469 I SH-1468 
TA-3-14691 SH-1469 
TA-3-1470 I SM-1470 !TRANSFORMER STATION 16 G- 2 

TA-3-1471 I SH-1471 
TA-3-14721 SH-1472 
TA-3-1473 I SH-1473 iMANHOL[, WATER I NOT SHOWN 
TA-3-1474 MANHOLE. WATER 'NOT SHOWN 

'TA-3-1475 MANHOLE, WATER NOT SHOWN 
TA-3-1476 I SH-1476 JHANHOLE, WATER !NOT SHOWN 
TA-3-1477 I SM-1477 
TA-3-1478 I SM-1478 I I ' I 

ITA-3-14791 SH-1479 -I TRANSFORMER sTATIONw OF SM-463 I 1 

TA-3-1490 I SH-1490 !TRANSFORMER STATION 16 I -2 

TA-3-1481 I SH-1481 _lTRANSFORMER STATION 15 D -7 

TA-3-1482 I SH-1482 I TRANSFORMER STATION PAD IIIOUNTED 17 G- 5 

TA-3-14931 SH-1483 !TEST TOWER 10 B- 3 

TA-3-14841 SH-1484 TANK. SEPTIC 17 F- 9 

TA-3-1485 I SH-1495 
TA-3-1486 I 5H-1486 
TA-3-14971 SM-1487 !MANHOLE. TELEPHONE 14 0-5 I 
TA-3-1488 J SH-1489 !MANHOLE, TELEPHONE I I 14 D- 5 
TA-3-14891 SH-1489 )MANHOLE, TELEPHONE I 14 E- 5 
TA-3-1490 I 5H-1490 I MANHOLE, TELEPHONE I 14 F - 5 
TA-3-1491 I SH-1491 !MANHOLE, TELEPHONE I 17 F- 5 
TA-3-1492 SH-1492 ]MANHOLE. TELEPHONE I I 14 E - 4 
TA-3-1493 SH-1493 !MANHOLE, TELEPHONE I 14 E- 4 
TA-3-1494 I SM-1494 I MORGAN BLDG. I 2 G - 3 
TA-3-1495 I SH-1495 I TRANSPORTABLE OFF BLDG. I I 0 C - 4 

TA-3-1496 I SM-1496 !TRANSPORTABLE OFF BLDG. I 10 C- 4 

TA-3-14971 SH-1497 
TA-3-1498 
TA 3-1499 
TA-3-1500 I SH-1500 !TRAILER. OFFICE !FORMERLY TA-0-198 10 B- 3 _j 
TA-3-15011 SH-1501 !TRAILER. STORAGE !FORMERLY TA-0-266 I 12 H- 3 
TA-3-15021 SM-1502 !TRAILER. CHANGE HOUSE !FORMERLY TA-0-267 I I I F- 9 

U :\ 1 ;..... -~ 

;. .\i l.::!..., --•. _;, ·- "~ ~ i. ...-.... .. .....,..• 
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I STRUCTliRE I STRIX:TIJR( ! . I STR !J)(;.U!ON I 
I NUMBER [DESIGNATION I STRUCTURE. NUMlNCLHIUIU_ RlMHI<K!> lsHTNO MAP KE~ 

I TRAILER. :HAN(.[ dO!JSE :FORMERLY TA-O -258 I I c- 'l 

I TRAILER. OFF.!CE :FORMERLY TA-O --305 I I E- 9 
TRAILER. OFFICE , FORMERLY TA-O -482 I t E - 9 
TRAILER. OFFICE FORMERLY TA-0-501 II 8-6 

jTRAILER. OFFICE [FORMERLY TA-0-512 II 8- 6 
:TRAILER. LABORATORY !FORMERLY TA-0-519 I II A- 6 

TA 3-1509 ISM 1509 !CANCELLED j 
TA-3-1510 ISM-1510 I TRAILER. OFFICE !FORMERLY TA-0-534 10 0- 4 
TA-3-1511 !sM 1511 1TRAILER. OFFICE ;FORMERLY TA-0-310 II 0- 7 
TA-3-1512 ISM-1512 :TRAILER. STORACE lFORMERLY TA-O 573 I I A- 6 
TA-3-1513 ISM 1513 I TRAILER. OFFICE ~FORMERLY TA-0-592 II F- 9 
TA 3-1514lSM 1514 I TRAILER. OFFICE :FORMERLY TA-0-595 II E- 9 
TA-3-1515 iSM-1515 iTRAILER. OFFICE IFORMERLY TA-0-653 13 G- 6 
TA-3-1516 iSH 1516 ,TRAILER. OFFICE r'ORMERLY TA-0-667 II C- 6 
TA-3-1~17 1SM-1517 I TRAILER. LABORATORY ;FORMERLY TA-0-875 II B- 5 

fTA-3-1518 ISM 1518 I TRAILER. OFFICE :FORMERLY TA-0-679 10 C- 4 
1TA-3-1519rSM-1519 :TRAILER. OFFICE 'FORMERLY TA 0-697 II C- 5 
TA-3-15201SH 1520 !TRAILER. OFFICE !FORMERLY TA 0-705 II D-7' 

iTA-3-1521 SH-1521 ,TRAILER. CRAFTS 'FORMERLY TA-0-706 10 s- 3 I 
lrA-3-1522 'SM-1522 !TRAILER. oFFICE :FORMERLY TA-0-716 11 E- 9 I 
irA 3-1523'SH-1523 iTRAILER. sTORAGE :FoRMERLY TA-o-721 11 c- 6 I 
[TA-3-1524 •SH-1524 frRAILER. OFFICE 'FORMERLY TA 0-723 13 I 7 ' 

TA-3-1525 iSH-1525 ITRAILER. OFFICE iFORMERLY TA-0-725 r3 I 7 

TA-3-1526 'SM-1526 !TRAILER. CRAFTS 'FORMERLY TA-0-729 10 8 3 r 
TA-3-1527 'SH-1527 [TRAILER. OFFICE 'FORMERLY TA-0-734 II D- 8 
TA- 3-1528 I SM-1528 i I 
TA-3-1529 1SH-1529 j i 
TA-3-1530 iSH-1530 !TRAILER. OFFICE FORMERLY TA-0-744 II B- 6 ; 

!TA-3-1531 ISH 1531 jTRAILER. OFFICE FORMERLY TA-0-747 I I E 6 
rTA-3-1532 'SM-1532 :TRAILER. OFFICE FCRMERLY TA-0-753 :3 I 6 1 

[TA-3-1533 ISM-1533 :TRAILER. OFFICE FGRMERLY TA-0-75/ II C- 7 
iTA-3-1534 rSH-1534 'TRAILER. OFFICE :FORMERLY TA-0-654 II C- 7 ; 

iTA 3 1535 ,SM 1535 ~TRAILER. OFFICE iFORHERLY TA 0 739 •2 G 5 
TA-3-1536 ISM-1536 TRAILER. OFFICE 13 J 7 

ITA-3-1537 'SH-1537 !TRAILER. OFFICE I: D 8 

ITA-3-1538 rSM-1538 !TRAILER' OFFICE •rUHMt.HLY IA-j~-cjl :I t.- 9 

TA-3-1539 'SM 1539 TRAILER. OFFICE I I E 8 ' 
TA-3-1540 ·SH-1540 :TRAILER. OFFICE 'I 8- 5 
TA-3-1541 1 SM-1541 , TRAILER, OFF!C E I I A- 5 
TA-3-1542 isM-1542 ,TRAILER OFFICE- I I C- 6 
TA-3-1!;43 :SM-1543 TRAILER, OFFICE •O E-= 4 j 

I TA-3-1544 ISM- I 544 'TRAILER' OFFICE T I 3 G- 5 
TA 3-1545 iSM-1545 •TRAILER, OFFICE 13 G- 5 
TA-3-1546 1SM-1546 !TRAILER. OFFICE II E-6 
TA-3-1547 ·sM-1547 ICANCELLE 0 
TA-3-1548 ,SM-1548 CANCELLED 

ITA-3-1549 ,SH-1549 :TRAILER. OF 'ICE 11 E- 5 
/TA-3-1550 ,SH-1550 TRAILER, OFFICE -I II E- 5 
TA-3-1551 SH-1551 CANCELLED 
·TA-3-1~52 •SH-1552 TRAILER, OFFICE :3 __ 13-= 5 
iTA-3-1553 .SM-1553 TRAILER. OFFICE 10 E- 3 1 

LTA-3-1554 SM-1554 !TRAILER. OfFiCE 10 F- 4 
TA-3-!555 •SM-1555 r 
ITA-3-1~56 SM-1556 
[TA-3-1557 'SM 1557 I --~1 
!TA-3-1558 ISM 1558 I 'C.O.NCELLED 
ITA-3-15591SM-1559 'TRA:-JSPQRTABLE JFFBLDG. IJ 0 5 f 

TA-3-1560 ISM-1560 •CANCELLED I 

ITA-3-1561 ·SM-1561 IGUARD STATION FORMERLY TA-r8-r87 II E 5 

TA-3-1562 'SH-1562 !TRAILER_ CRAFTS '!'jOT SHOWN 
TA-3-1563 ISH-1563 [ j 
TA-3-1564 ISH-1564 'TRAILER. OFFICE i 7 
TA-3-1565 rSM-1565 ~TRAILER. OFFICE I 
TA-3-1566 'SH-1566 'TRANSPORTABLE OFF BLDG. I 
TA-3-!567 ISH-1567 ITRAILER OFFICE 
TA-3-1568 ,SM-1568 TRAILER OFFICE 
TA-3-1569 ISH-1569 !TRAILER OFFICE I 
TA-3-1570 'SH-1570 1TRAILER OFFICE I 

rTA-3-1571 SH-!571 ,TRAILER OFFICE I 13 G- 6 I 

ITA-3~1572 [SH-1572 I I i 
TA-3-!573 iSM-1573 I TRAILER' OFFICE ! II E- 6 I 

/ TA-3-1574 SM-1 574 !TRAILER' OFFICE I i II E- 6 I 
[TA-3-1575 .SH-1575 I i ! 
(TA-3-1576 iSM-1576 ' 
ITA-3-1577 SM-1577 _l 

I LTA-3-1578 'SM-1578 II 8- 7 'TRAILER. OFFICE 

T II E- 6 [TA-3-1579 ISH-1579 ,TRAILER_ OFFICE 
ITA-3-!580 ISH-1580 __l __l 

rs rRur:n 1RE 1 sTRucTuRE 
I NUMBER DESIGNATION 

'TA-1-1581 ISM-1581 
rrA-3-!582 tsM-!582 
TA-3-1583 ISM-1583 
TA-3-1584 ISM-1584 
TA-3- I 585 ISM- I 585 
TA-3-1586 iSM-1586 

lsTR. LOCATION I STRUCTURE NOMENCLATURE L REMARKS I SHT NO MAP ~ EYI 
L- --. 
r 
1 
1 -r ~ 

I 
i 

TA-3-1589ISH-1589 r-- ~-- --~, 

TA-3-1590 ISM-1590 j 
TA-3-1591 ISM-1591 - i 
TA-3- I 592 I SH-1592 
TA-3-1593 :SH-1593 I 

I TA-3-1594 ISM I 594 
ITA-3-!595 ISM-1595 I 
ITA-3-1596 :SM-1596 I 
I TA-3-1597 SM- I 597 I 
TA-3-1598 ISM-1598 
i TA-3-1599 I SM-1599 I 
,TA-3-1600 ISM-1600 
[TA-3-1601 ISM-1601 I I 
ITA 3-1602 SM-1602 I : 
[TA-3 1603ISM-1603 I i 
TA-3-1604 SH-1604 1 I I 
TA-3-1605 IsM !605 1 

TA-3-1606 [SM-1606 I I 
TA-3-1607 'SH-1607 

1
TAANSFORMER STATION 'PAD MOUNTED 1 I 7 G - 5 

TA-3-1608 ISH-1608 TRANSFORMER STATION !PAD MOUNTED I 1 4 E - 4 I 
TA-3-1609 rSH-1609 I 1 I 
TA-3-1610 ISH-1610 GUARD STA"-ION I I I D- 6 I 

iTA 3 1611 'SM-1611 TRANSFORMER STATION I I I 4 c - 5 : 
TA-3-1612 ISM-1612 1 

~:_::__:;=+===-+T!..R:.::A:::N:!:S,_,P___:O,_,R_,_,_,Tr,BLE OFF. BLDG./ I 0 C - 5 
GUARD POST I I r F - 6 

I TA-3-162<:: I:OM-lbCC 
TA-3-1623 ISM-1623 
TA-3-1624 ISH-1624 
TA-3-1625 iSM-1625 
TA-3-1626 ISM-1626 
TA-3-1627 ISH-1627 
TA-3-1628 I~H-1628 
TA-3-1629 iSH-1629 
TA-3-1630 ISM-1630 
TA-3-1631 ISH-1631 
TA-3-1632 [sH-!632 
TA-3-1633 iSM-1633 

'TA-3-1634 ISH-1634 
TA-3-1635 )SH-1635 
TA-3-1636 ISH-1636 

I GUARD PO 51 I I D - 8 ' 
[TRANSPORTI.BLE OFF BLDG. I I 0 F - 3 
TRANSPORTABLE OFF BLDG. I I 0 F - 3 

CANCELLED 
'CANCELLED 
!CANCELLED 
'CANCELLED I 

r--- ----------, ----1 
TRANSFORMER STATION rPAD MOUNTED I 7 G - 5 

'TRANSFORMER STATION I PAD MOUNTED I 7 G - 5 
TRANSFORMER STATION tPAO MOUNTED J I 4 E - 3 ' r ----- --,- 1 

I -, ----, 

I 
I MANHOLE c·ELE PHONE I 7 F - ~ 

[MANHOLE, }ELEPHON E I 7 F - 7 
1MANHOLE. , ELEPHONE I 7 F - 7 

I MANHOLE. 1 ELEPHONE I 7 F - 8 
!MANHOLE. -,-ELEPHONE I 7 F - 8 

TA-3-1637 iSH-1637 iTRANSFORMcR STATION tPAD MOUNTED --- --~ I 7 G - 6 

ITA-3-1638ISM-1638 !MANHOLE' •;ANITARY I 4 E - 3 
TA-3 1639 ISM-1639 'MANHOLE. SANITARY I 4 F - 3 
TA-3-1640 ISM-1640 !CLUB 1663 FITNESS TRACK 
TA-3-1641 ISH-1641 

TA-3-1642 ISH-1642 
TA-3-1643 SM-1643 
TA-3-1644 ISM-1644 
TA-3-1645 iSM-1645 
TA-3-1646 ISH-1646 
TA-3-1647 !SM-1647 
TA-3-1648 ISH-1648 
TA-3-1649 ISM-1649 
TA-3-1650 ISH-1650 
TA-3-1651 ISM-1651 
TA-3-1652/SH-1652 
TA-3-1653 ISH-1653 
TA-3-1654 iSM-1654 
TA-3-1655 iSH-1655 
TA-3-1656 ISH-!656 
TA-3-1657 ISH-1657 
TA-3-1658/SH-1658 

STORAGE S-<ED 

STORAGE StiED 

W OF SM-1663 
CANCELLED 

~----------------~~--~~-~~ o-- s: 
! l ---- -~ -~ 

l j ,- ----- -; ~ 
I . ' 

r----------+'---~ I I E - 6 l 1 --~, 

r -T ~ 

I Ism LOCATION I 
I STRIJr:TIJRF f

1 
<;TRIICTIJRf 

1
f STRUCT:JRE ~OMENC!_fHIJr>E RtMARKS 'SHT-NO. ~AP K FYI I NUMBER DESIGNATION 

T":l:_l_£'5~ hM 1§~-L . ·--
rrR-J-1660 !SM-1660 I 
TA-3-!661 ISM-1661 
TA-3-1662 ISM-1562 
TA-3-1663 ISM-1663 
TA-3-1664 ISM-!664 
TA-3-1665 ISM-1565 
TA- 3-1666 ISM- I 666 
TA-3-1667 ISM-1667 
TA-3-1668 iSM-1668 
TA-3-1669 !SM-1669 
TA-3-1670 ISH-1670 
TA-3-1671 !SM- 1671 
TA-3-1672 ISH-1672 
TA-3-1573 [SM-1573 
TA-3-1674 ISM-1674 
TA-3-1675 fSM-1675 
TA-3-1676-jSM-1676 
TA-3-1677 ISH-1677 
TA-3-1678 ISM-1678 
TA-3-1679 ISH-1679 
TA-3-1680 ISM-1680 
TA-3-1681 iSM-1681 
TA-3-1682 ISM-1682 
TA-3-1683 ISM-!683 
TA-3-1684 iSM-1684 
TA-3-1685 ISH-1685 
TA-3-1686 ISM-1686 
TA-3-1587 ISM-1687 
TA-3-1688 ISH-!688 
TA-3-1689 ISM-1689 
TA-3-1690 ISH-1690 
TA-3-1691 ISH-1691 
TA-3-1692 ISM-1692 
TA-3-1693 ISM-1693 
TA-3-1694 ISM-1694 
TA-3-1695 ISM-1595 
TA-3-1696 ISM-1696 
TA-3-1697 ISH-1697 

ITA-3-1698 ISH-1698 
'Tfl:-3-169SisH-I 699 
TA-3-1700 ISM-1700 
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TA-4 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA- 4), called Alpha Site, was used as a firing site; it was abandoned in 

the late 1940s. The technical area was decontaminated and decommissioned in 1985 

(DOE, 1987a). The former site of TA-4 lies within the current boundaries of TA-63 and 

TA-52. The location of the SWMUs addressed in this section are within the current 

boundaries of T A-52. 

The site of former TA-4 is located on a small finger mesa that extends eastward from the 

main Pajarito Mesa. The mesa is bound on the north by Ten-Site Canyon that branches 

west from Mortandad Canyon, and on the south by Canada del Buey. The mesa slopes 

eastward, with the eastern part of TA-4 lying at about 7,150 feet asl and the western part 

at about 7,200 feet asl. The mesa surface is under1ain by a welded unit of the Bandelier 

Tuff. Vegetation is from the Ponderosa Pine/Pinon-Juniper and Shrub-Grass-Forb overstory 

vegetation zones. Soil consists of Hackroy-Rock outcrop complex and Nyjack loam (Nyhan 

et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies at about 5,950 

to 6,01 0 feet asl at the former site of TA-4. Over 1 ,000 feet of unsaturated tuff and 

volcanic rock separate the surface from the aquifer. There is little potential for downward 

flow from the surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649{7 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-4 

4-001 
4-002 
4-003 
4 .. 104 

WP:LAN:TA-1724-6 

FIRING SITE 
SURFACE DISPOSAL SITE 
DRAINS AND OUTFALLS 
SOIL CONTAMINATION BENEATH FORMER BUILDING 



4-001 FIRING SITB 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-4 
FIRING SITE 

MATERIALS MANAGED SUSPECTED RADIOACTIVE ~ASTE 
HAZARDOUS WASTE 

UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1945 - 1946 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

This firing site, also referred to as a firing pit, was designated as structure TA-4-18. It was constructed in 1944 and 
abandoned in 1946. High explosives were the energy source of the firing experiments. Shot sizes ranged from 0.5 to 
1,000 pounds of high explosives. (Shot debris from the firing site was bulldozed off the side of the mesa into 
Mortandad Canyon, and is addressed ins~ 4-002.) The debris included wire and shrapnel, etc. Contaminants of concern 
include high explosives, natural and depleted uranium, lead, and beryllium. 

WASTE INFORMATION 

The waste consisted of shot debris, including shrapnel, wiring, and possibly uranium, beryllium, and lead. 

RELEASE INFORMATION 

In the past, shot debris from the firing area was bulldozed over the edge of the mesa (see 4-002). A 1953 survey showed 
no detectable radioactivity. The firing site required the most extensive effort at TA-4 during the 1985 Los Alamos Site 
Characterization Progra. cleanup effort. Shot debris, all aboveground structures, and known underground structures were 
removed at this ti•, including electrical lines encased in steel pipe and two large pieces of concrete-encased steel. 
Each piece of concrete was approximately 8' x 4.5' x 3.5' and weighed 15 tons. The pieces were monitored, then 
transported to the county landfill. The wire, shrapnel and other debris were taken to TA-54 for disposal. Some of the 
debris may have been uranium-contaminated aluminum, although no radioactivity was detected during the cleanup effort. 
Residues outside the cleanup area may remain. Two projectiles found at 4-001 during the ER Program Site Reconnaissance 
in 1988 were contaminated with radioactivity. 

NOTES 

The location of this s~ is within the current boundaries of TA-52. 

SWMU CROSS-REFERENCE LIST 

SWNU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

4-001 TA4-2-CA-I-HW/RW 4.003 Tsk 7 : 20 TA-4-18 



4-002 SURFACE DISPOSAL SITB 10/31/90 

LOCATION 
TYPE OF UNIT(s) 

TA-4 
SURFACE DISPOSAL 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE EST. 1944 - 1946 
HAZARDCXJS RELEASE UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

This surface disposal area was used about two years for the disposal of shot debris generated at structure TA-4-18 (see 
4-001). The debris was bulldozed off the side of the mesa onto the north-facing slope of Mortandad Canyon. The 
dimensions of the 111it have not been determined. 

WASTE INFOJMATION 

The waste consisted of shot debris, including cables, wires, and possibly small amounts of uranium, beryllium, lead, and 
any unexploded HE (thought unlikely). 

RELEASE INFORMATION 

The material was not covered at the end of its active life. There is a possibility for natural mobilization. 

NOTES 

The location of this SWMU is within the current boundaries of TA-52. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

4-002 TA4·1-CA·I·HW/RW 4.001 Tsk 7 : 20 IN MORTANDAD CANYON NEAR TA-4·18 



4-003 DRAINS AND OUTFALL& 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-4 
OUTFALL 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

DISPOSAL 
DECOMMISSiONED/INACTIVE 
1948 - 1956 
SUSPECTED 
SUSPECTED 

UNIT INPOBMATION 

Laboratory building TA-4-7 had a photographic processing outfall [4·003(a)] on the south side. The exact location of 
this outfall is ~.nknown. Radioactivity was detected in the darkroom and portions of the room were removed in 1955 in an 
atten.,t to remediate radioactive contamination. Outfall 4·003(a) was not removed when TA-4·7 was dismantled in 1956. 
OUtfall 4-003(b) and associated pipelines were connected to laboratory control building TA-4·3. A 6"-diameter vitrified 
clay pipe, placed in the tuff, directed the waste to an outfall in Mortandad Canyon, 20 ft north of TA-4-3. TA-4-3 was 
abandoned in 1946, making the outfall inactive. No radioactivity was detected in a 1953 survey. The pipe was removed 
during the 1985 Los Alamos Site Characterization Program cleanup effort of TA-4. No radioactive contamination was 
observed at this time. The sites of buildings TA-4-7, Darkroom and Laboratory, and TA-4-3, Laboratory Control Building, 
are addressed in SWMU 4-004. 

WASTE INFORMATION 

Waste from TA-4-7 that may have reached outfall 4·003(a) may have included photographic chemicals and radioactivity. 
Additional materials are not known. Waste from TA-4-3 which may have reached outfall 4·003(b) is of ~-nknown character. 

RELEASE INFORMATION 

It is not known whether radioactive or hazardous materials were released at the outfall 4·003(a) that served the 
darkroom. No release information is available for outfall 4·003(b). 

NOTES 

The location of SWMU No. 4·003(a) is within the current boundaries of TA-63. The location of SWMU No. 4·003(b) is 
within the current bol.ndaries of TA-52. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

4·003(a) TA4·3·CA·I·HW/RW 4.002 Tsk 7 : 5 
4-003(b) ** Tsk 7 : 6 

ASSQCIATEQ STRUCTURES 

TA-4·7 
TA-4·3 

** No corresponding E. R. Program ~.nit. 



.c-oo.c 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SOZL COHTAKZNATZOH BENEATH FORMER BOZLDZNG 10/31/90 

: TA-4 
: SOIL CONTAMINATION 

DISPOSAL 
INACTIVE 
EST. 1944 - 1948 
UNKNOWN 
UNKNOWN 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

ONZT ZNFORMATZON 

TA·4-7 is the location from which two buildings fro. TA-20 were relocated in 1956 to make a 16' x 43' x 8' high hut. It 
is not clear what chemicals were handled here or what operations were involved. Photographic processing chemicals may 
have been disposed of through drainpipes in the darkroo.. This site was not part of the 1985 LASCP cleanup effort. The 
outfall associated with the darkroo. is part of 5\MJ 4-003. 

WASTE ZNFORMATZON 

It is possible that photographic chemicals, radioactive material, and other unknown chemicals were released from this 
building. 

RELEASE ZNFORMATZON 

A radiation survey in the early 1940s detected activity in the darkroom of TA-4-7. Parts of the floor were removed. A 
resurvey fOI.nd the floor free of radioactive contamination in 1955. 

NOTES 

The location of 5\MJ No. 4-004 is within the current boundaries of TA-63. 

SWMO CROSS-REFERENCE LZST 

SWMU NUMSER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

4-004 TM-2-CA·I·HW/RW Tsk 7 : 13 TA-4·7 



SWMU 

4-Q01 
4-Q02 
4-Q03(a) 
4-003(b) 
4-004 

TA-4 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

4-1' 4-2 
4-1' 4-2 

4-2 
4-2 
4-2 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 3/1190 
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TA-5 
OPERATIONS AND ENVIRONMENTAL SETTING 

The present Technical Area (TA) 5 is a large area that includes the site of former TA-5, 

called Beta Site. Beta Site is no longer in operation, and was decontaminated and 

decommissioned in 1985. The site was built in conjunction with TA-4 in the 1940s and lies 

to the east of it on a finger mesa that extends eastward from the main Pajarito Mesa. 

TA-5 had been used as a firing site. Within the current TA-5 boundaries is the location of 

a well and a power-line substation. The rest of TA-5 is used for non-programmatic needs, 

including use as a security buffer zone (DOE, 1987a). 

Elevation of the present TA-5 ranges from 6,600 to 7,150 feet asl. The technical area 

includes part of the small Pajarito finger mesa, portions of Mortandad Canyon north of the 

mesa, parts of a branch of Mortandad Canyon south of the mesa, the eastern end of 

Sigma Mesa, and the south wall of Sandia Canyon, and a portion of Cedro Canyon within 

a segment of Sandoval County on the southern perimeter of the technical area. The 

eastern section of the Technical Area rests in Santa Fe County. Vegetation in the 

technical area is from the Ponderosa Pine/Pinon-Juniper, Pinon-Juniper, Ponderosa Pine-fir, 

and Shrub-Grass-Forb overstory vegetation zones. Soil types include Hackroy sandy loam, 

Hackroy-Rock outcrop complex, Typic Ustorthents-Rock outcrop complex, and Nyjack loam 

(Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies between 5,810 

and 5,950 feet asl at TA-5. Over 700 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-164918 



LIST OF SOLID WASTE MANAGEMENT UNITS {SWMUs) IN TA-5 

5-001 
5-002 
5-003 
5-004 
5-005 
5-006 

WP:LAN:TA-1724-7 

FIRING SITES 
CANYONSIDE DISPOSAL 
CALIBRATION CHAMBER 
SEPTIC SYSTEM 
DRAINS AND OUTFALLS 
SOIL CONTAMINATION BENEATH FORMER BUILDINGS 



5-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-5 
FIRING SITE 
TESTING/DISPOSAL 
DECCMUSSIONED 
SEE BELOW 
SUSPECTED 
KNOWN 

FXRXNG SXTES 

SUMMARY 

10/31/90 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNXT INFORMATXON 

Steel barricade firing pit 11 (also called firing point) [5·001(a)] is near TA-5-7 and was used from 1944 to 1947. 
Steel barricade firing pit 12 [5·001(b)] is near TA-5-15 and was used from 1945 to the late 1940s. Experimental shots 
were set up at these two sites and fired on open ground. The shots used HE as the energy source. The firing pits were 
approximately 200 ft apart, with overlapping contaminated areas and debris areas. As debris accLIII.Ilated it was cleared 
from the firing pit areas with a bulldozer. The shrapnel zone included the canyon sides, canyon bottom, and 
approximately 200 ft around the firing pit. Potential environmental contaminants consist of high explosives, natural 
and depleted uraniun, beryll iun, and uraniun·cont11111ineted aluninu~~ or steel. Surveys in 1959 detected no high 
explosives, radioactive contamination, or toxicity. In 1976, a survey showed no radioactive contamination at either 
site. The structures were removed in the 1985 Los Alamos Site Characterization Program (LASCP). No radioactive 
contamination was detected on steel barricade firing pit 11 or beneath it after the structure was removed [5·001(a)l. 
However, since soil in the area was part of a larger, radioactively contaminated area associated with activities at the 
site, the debris was removed to TA-54 for disposal. Steel barricade firing pit 12 [5·001(b)] contained uranium and was 
removed in 1985. LASCP documentation indicates that the dimensions of firing pit structure 5·001(a) were 8' x 5'6" x 3' 
and that those of 5·001(b) were 12' x 10' x 9'. A second firing point [5·001(c)] is referenced on maps and memos and is 
apparently located several hundred feet east of 5·001(b). No information is available on the period of use of the 
second firing point. During the 1985 LASCP decommissioning effort, a cable run to a far firing point was removed, but 
the location is not mentioned. The sites were used intensively for about three years and have been decommissioned for 
radioactive constituents. Shot size ranged from 30-2,500 pounds of HE. 

WASTE INFORMATXON 

Residues associated with these firing experiments included uranha and may have included beryllium, caanium, and lead, 
as well as undetonated HE (although there are no records of any shots at these sites not completely detonating). 
Materials that may have been used at the second firing point [5·001(c)l are unknown. 

RELEASE INFORMATION 

The two firing pit sites have been decommissioned for radioactive constituents. ContaMination at Pit 2 was traced to a 
depth of 15 ft. It is believed to have occurred when ~a~ltiple shots in the s11111e area loosened the tuff and created 
fractures. The contamination from 5·001(b) migrated north along seama and fractures to the X·unit chamber [TA-5-9, 
addressed in 5·006(h)]. The excavation and decontamination efforts left a 20' x 21' x 16' deep pit, and included both 
the X-unit chamber and steel barricade firing pit 12 sites. The pit was then backfilled with soil from LASCP efforts at 
TA-5-1, TA-5-2, and TA-5-3 [addressed in 5·006(a), (f), and (g), respectively]. During site cleanup activities in 1985, 
areas found to be radioactively contaMinated were cleaned to background. It is not ki"'IWW if other spots exist or if 
there are additional areas of uraniu. •igration. No release information is available for 5·001(c). 

SWMU CROSS-REFERENCE LXST 

SIJMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

5-001(a) TA5·1·CA/L·I·HW/RW 5.003 Tsk 7 : 37 NEAR TA-5·7 
5.004 

5·001(b) TA5·1·CA/L·I·HW/RW 5.003 Tak 7 : 38 NEAR TA-5·15 
5.004 

5·001(c) TA5·4·CA·I·HW/RW Tsk 7 : 39 REPORTEDLY EAST OF TA-5·4 



5-002 CAHYONSIDB DISPOSAL 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-5 
: SURFACE DISPOSAL 
: DISPOSAL 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE EST. 1944- 1947 
HAZARDOUS RELEASE SUSPECTED 
RADIOA~TIVE RELEASE SUSPECTED 

UNIT INfORMATION 

This surface disposal area was created by pushing shot debrfa from TA-5 experiments over the side of Mortandad Canyon's 
north-facing slope. The debris zone extended to the canyon bottom. The site was used intensively for about three 
yeara. A radiation survey in 1976 indicated contamination. During the 1985 Los Alamos Site Characterization Program 
cleanup effort, visible surface shot debris was removed and disposed of at TA-54. There may be sa.e shot debris 
remaining below the surface. 

WASTB INFORMATION 

The waste includes shot debris, including cables, wire and possibly trace amounts of uraniun, lead, berylliun, and 
caciniUII. 

RELEASE INFORMATION 

It is possible that any remaining material may be IIIObilized by natural processes. The DOE Environnental Survey in 1989 
discussed 5·002 in Environmental Proble11 26 - Inactive Firing Sites. Nine soil samples were taken near the former site 
of the X·unit ChaMber. The analysia results indicated the presence of metals and radionuclides, but no high explosives 
were found. 

S!MU CROSS-BEFEBENCB LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

5-002 TA5·1·CA/L-I·HW/RW 5.001 Tak 7 : 36 MORTANDAD CANYON 



5-003 CALIBRATION CHAMBER 10/31/90 

SUMMABY 

LOCATION TA-5 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) CALIBRATION CHAMBER 
UNIT USE TESTING 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1960 - 1974(?) 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INlORKATION 

The calibration facility, TA-5-20, was an 8' x 12' x 8' high building built over a shaft 10.67 m deep and 1.83 m in 
diameter. one report indicated the presence of a smell rOOM off the bottom of the shaft. It reportedly was used to 
calibrate thermol1.111inescent dosimeters with a sealed radiiJII source. The shaft was lined with lead brick. Equipment 
containing urani1.111 was reportedly used in the chani)er. The facility was built in Jaruary, 1960 and abandoned before 
February, 1974. It is not known if the lead bricks were renoved before the shaft was backfilled. No date is available 
on the backfilling, but it occurred before 1985. A radiation survey in 1976 detected no radioactivity. The facility 
was not addressed in the 1985 Los Alamos Site Characterization Program cleanup effort. The building over the shaft was 
removed but the removal date is not known. 

WASTE INFORMATION 

Although the unit itself did not contain or generate waste, if the lead used in lining the chamber was left in place, 
the chamber is now a disposal site. 

RELEASE IN70RMATION 

It is believed that the lead bricks were removed when the chamber was backfilled with dirt. Residual urani1.111 is very 
unlikely. This unit was not addressed cilring the decommissioning of TA-5 in 1985. 

SWKU CROSS-BBFERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NVMBERCS) RFA UNIT E.R. RELEASE SITE INFO, ASSOCIATED STRUCTURES 

5-003 TA5·2-CA-l·HW/RW Tsk 7 : 42 TA-5·20 



5-004 SEPTIC SYSTEX 10/31/90 

SUMMARY 

LOCATION TA-5 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS DECCMUSSIONED 
PERIOD OF USE EST. 1948- 1959 
HAZARDOUS RELEASE : UNICN<MI 
RADIOACTIVE RELEASE : UNKNOWN 

SUSPECTED RADIOACTIVE WASTE 

UNIT INFORMATION 

This septic tank, TA-5-13, received industrial waste for approximately 10 years. It was of reinforced concrete 5' x 5' 
x 7' deep and served TA-5-1. Surveys conducted in 1959 found the tank to be free of radioactive and high explosives 
contamination, but the tank is suspected of being contaminated with acid. The septic tank was abandoned in late 1959. 
The tank was removed prior to the 1985 Los Alamos Site Characterization Program cleanup effort, which confirmed removal 
of the tank and piping by re-excavation. There was no evidence of radioactively contaMinated soil at that time. 
As-built drawings indicate a discharge line from the septic tank running south taw~rds the canyon. 

WASTE INFORMATION 

The tank is listed as having toxic/chemical contamination. 

RELEASE INFORMATION 

Documentation has not been found that indicates whether the discharge area was investigated during the removal of the 
tank. Records do not indicate any releases. 

SJMO CROSS-REFERENCE LIST 

SWMU NUMBER CEA!P IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

5-004 TA5·2-CA·I·HW/RW Tsk 7 : 24 TA-5-13 



5-005 DRAINS AND OUTFALL& 10/31/90 

SUMMABY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-5 
WASTE LINE 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDClJS WASTE 

: TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED/INACTIVE 
PERIOD OF USE 1944 - 1959 
HAZARDClJS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

During the 1985 Los Alamos Site Characterization Program CLASCP) cleanup efforts at TA-5, a French drain [5-005(a)] was 
discovered running from Control Building TA-5-4 toward the canyon. This Control Building CTA-5-4) and, presumably, the 
French drain were constructed in 1945 and abandoned in 1959. The Control Building Will removed in 1960 [see 5·006(b)], 
but the French drain and associated radioactively conta111ination soil were not re110ved t.ntil 1985. An outfall [5-005Cb)] 
associated with TA-5-5, Shop and Darkroom [see 5-006(c)], was identified during a 1987 ER Program site reconnaissance. 
The outfall was presumably active from 1944 to 1959, the active life of TA-5-5. 

WASTE INFORMATION 

Radioactive cont .. ination was discovered in the Control Building TA-5-4 during the 1985 LASCP cleanup effort. It is 
unknown whether chemicals were discharged to the French drain. Photo processing ch .. icals were used in TA-5-5; it is 
unknown whether those chemicals were discharged at outfall 5-00SCb). 

RELEASE INFORMATION 

The French drain [5·005(a)] and some soil have been removed, but LANL personnel believe that further radioactive and 
possibly chemical cont•ination lillY be present on the canyon side. It is not known whether hazardous constituents have 
been released from the French drain. It is not known whether photo processing cheMicals were released at outfall 
5·005(b). 

SWMU CROSS-REFEBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

5-005(a) TA5·3·CA/O-I-HW/RW Tsk 7 : 22 
5·005(b) TA5-3-CA/O-I-HW/RW 5.002 Tsk 7 : 21 

ASSOCIATED STRUCTURES 

NEAR TA-5·4 
NEAl TA-5·5 



5-006 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 

SOIL CONTAMINATION BBHBATB FORMER BUILDINGS 10/31/90 

TA-5 
SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
1944 - 1960 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

Technical Area (TA) 5, called Beta Site, is no longer in operation and surface structures have been removed. Most were 
removed in 1958 and 1959 and a supplemental cleanJp effort occurred t.nder the Los Al.-,s Site Characterization Program 
(LASCP). The site was used as a test firing site for mediUM· to large-size explosive experiments using the implosion 
"electric• method of detonation wave determination. 

SWMU NO. STRUCTURE CONSTRUCTED ABANDONED REMOVED STRUCTURE FORMERLY PRESENT 
5·006(a) TA-5·1 1948 1959 1959 Laboratory building 
5·006(b) TA-5·4 1945 1959 1960 Control building 
5·006(c) TA-5·5 1944 1959 1960 Shop and darkroom 
5·006(d) TA-5·6 1944 1959 1960 Laboratory building 
5·006(e) TA-5·19 1953 1958 1985 Platform 
5·006(f) TA-5·2 1945 1959 1960 High explosives magazine 
5·006(g) TA-5·3 1945 1959 1960 High explosives magazine 
5-006(h) TA-5·9 1947 1959 7 X·111it chanb!r 

5·006(a) is the location of fonner TA-5·1, a laboratory building measuring 12' x 25' x 12' high. The building was 
surrOU'lded by an earthen barricade. It was used as office and laboratory space by M·Division and J·Division. It was 
abandoned and burned in 1959. During the 1985 LASCP clear-up, debris was removed to TA-54. Soil fr0111 5·006(a) was used 
to backfill the X·unit chamber [TA-5·9, addressed in 5·006(h)l and firing site 5·001(b). 

5·006(b) is the location of former TA-5·4, a control building measuring 16' x 16' x 9' and 9' x 6' x 8'. The building 
was benned on three sides and the top. The control building handled the detonationa for three firing areas. It was 
abandoned in 1959 and destroyed by fire in 1960. 

5·006(c) is the location of fon.er TA-5·5, a shop and darkroo. .. asuring 16' x 16' x 9' and 9' x 6' x 9'. There is no 
information on the types of •terials used or the types of operations that occurred in the shop and darkroom, although 
photo processing ch•icals •Y have been used. The building was destroyed by fire in 1960, and debris was removed 
during the 1985 LASCP cleanJp. 

5·006(d) is the location of former TA-5·6, a laboratory building .. asuring 16' x 16' x 9'. No information is available 
on the use of the feci l ity or the types of materials or ch•icals handled there. The building was destroyed by fire in 
1960; debris was r.-oved in the 1985 LASCP cleanup effort, and the site was recontoured. 

5·006(e) is the location of fon.er TA-5·19, a platfon1 •asuring 3' x 7'6" that was .aunted on two 70' poles. The 
platfon1 was abandoned in 1958 and re1110ved in the 1985 LASCP cleanJp effort. 

5·006(f) and 5·006(g) are the locations of former TA-5·2 and TA-5·3, high explosives magazines measuring 10' x 11' x 8' 
and 7' x 6' x 6', respectively. Both were bertled on three sides and the top. Both •gazines were burned in 1960. 
During the 1985 L.ASCP cleenup effort, surface debris was reaoved and excess soil fr0111 both areas was used as fill 
material at the TA-5·9 [5·006Ch)] and TA-5·15 [5·001(b)] areas. 

5·006Ch) is the loc.tion of fo~r TA-5·9, the X·unit chamber, which reportedly .. asured 12' x 10' x 5.8'. During the 
1985 LASCP cleanup effort, clean soil fr0111 TA-5·1 [5·006(a)], TA-5-2 [5·006(f)l, and TA-5·3 [5·006(g)l was used to 
backfill 5·006(h). The pit that was created to trace the uraniUM cont•ination found in 1985 measured approximately 20' 

. x 21' x 16' deep, included both the X·unit ch.aber and firing pit t2 (TA-5-15) [5·001(b)] sites, and was later 
backfilled. 

(continued) 



5-006 

S\11.1 NO. 
5·006(8) 
5·006(b) 
5·006(c) 
5·006(d) 
5·006(e) 
5·006(f) 
5·006(g) 
5·006(h) 

SOIL CONTAMINATION BENEATH PORKER BUILDINGS 

Page 2 

WASTB INFOBMATIOI 

WASTE INFORMATION 
High explosives; unknown other 
Uranium; unknown other 
High explosives; possible photo processing che.icals; unknown other 
High explosives; unknown other 
Uraniu.; unknown other 
High explosives; unknown other 
High explosives; unknown other 
Uraniu.; unknown other 

RELEASE INFORMATION 

10/31/90 

In 1959, several sites were found to be contaminated with high explosives: 5·006Ca>, (c), (d), (f), and (g). Radiation 
surveys conducted in 1976 at 5·006(a) and (h) found these sites to be free of detectable cont8111ination. No 
contamination was noted in the 1985 LASCP cleanup effort at 5·006(a), (c), (d), (f), and (g). The 1985 LASCP cleanup 
effort discovered uraniun contamination at 5·006Cb) and (e). Contamination was believed to have entered the environnent 
through a French drain that served the building. Most of the cont8111ination was detected in the top two feet of soil. 
The surface contamination was removed to MDA·G in TA-54, and the site was recontoured. When TA-5·9 [5·006Ch)l was 
removed by crane in the 1985 LASCP cleanup effort, uraniun contamination was traced to a depth of 15 feet in the gravel 
seams and tree roots. Cont•ination to this depth was believed to have occurred through IIIJl tiple shots in the same area 
that loosened the tuff and created fractures. Contamination migrated north from firing pit 12 [TA-5·15, addressed in 
5·001(b)] to the X·unit chamber along these fractures and gravel sea.~. The contaMination was confinned to be depleted 
uranium. Samples taken in the area after the 1985 LASCP cleanup effort did not give above·beckground results. 

SWMU CROSS-RBPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

5·006(a) 
5·006(b) 
5·006Cc) 
5·006(d) 
5·006(e) 
5·006(f) 
5·006(g) 
5-006(h) 

TA5·2·CA·I·HW/RW 
TA5·2·CA·I·HW/RW 
TA5·2·CA·I·HW/RW 
TA5·2·CA·I·HW/RW 
TA5·2·CA·I·HW/RW 
TA5·2·CA·I·HW/RW 
TA5·2·CA·I·HW/RW 
TA5·2-CA·I·HW/RW 

Tsk 7 25 
Tsk 7 26 
Tsk 7 27 
Tsk 7 28 
Tsk 7 32 
Tsk 7 34 
Tsk 7 35 
Tsk 7 40 

ASSQCIATED STRUCTURES 

TA·5·1 
TA·5·4 
TA·5·5 
TA·5·6 
TA·5·19 
TA·5-2 
TA-5·3 
TA·5·9 



TA-5 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

SWMU FIGURE NUMBER 

5-Q01 (a) 
5-Q01 (b) 
5-Q01 (c) 
5-Q02 
5-Q03 
5-Q04 
5-Q05(a) 
5-Q05(b) 
5-Q06(a) 
5-Q06(b) 
5-Q06(c) 
5-Q06(d) 
5-Q06(e) 
5-Q06(f) 
5-Q06(g) 
5-Q06(h) 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 311&'90 
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5-1 
5-1 
5-1 
5-1 

5-1, 5-2 
5-1' 5-2 

5-1 
5-1 

5-1' 5-2 
5-1 
5-1 

5-1' 5-2 
5-1 
5-1 

5-1' 5-2 
5-1 
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TA-6 
OPERATIONS AND ENVIRONMENTAL SETTING 

As a result of the 1989 Laboratory redefinition of the technical area boundaries, Technical 

Area (TA) 6 now includes the locations of former Technical Areas 6 and 7. The former 

site of TA-6 is only partially active and is used mainly for storage. It dates from the 1940s 

when it was used to develop initiators, test explosives, and conduct some experiments 

involving radioactive materials (DOE, 1987a). Currently, the southwest portion of the 

technical area is used in high explosives research, development and testing. The rest acts 

as a buffer zone for this activity. 

The elevation of TA-6 ranges from 7,100 feet asl at its eastern edge to 7,575 feet asl at its 

western boundary. TA-6 is located on Two Mile Mesa, a broad mesa bounded on the 

north by Two Mile Canyon and on the south by Pajarito Canyon. TA-6 is underlain by 

welded Bandelier Tuff, which is about 200 feet thick at this location (DOE, 1979a). 

Vegetation is in the Ponderosa Pine/Pinon-Juniper and Ponderosa Pine-fir overstory 

vegetation zones. The soils in TA-6 consist of Carjo loam, Tocal very fine sandy loam, 

rock outcrop, Pogna fine sandy loam, fine Typic Eutroboralfs, and Seaby loam (Nyhan et 

al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies between 6,050 

and 6,300 feet asl at TA-6. Therefore, over 1 ,000 feet of unsaturated tuff and other 

volcanic rocks are present beneath TA-6. The unsaturated conditions limit infiltration and 

downward flow rates, and little effect on moisture content is seen in these rocks below 

about 15 feet due to precipitation (IT, 1987a). 

WP:LAN:T A-164919 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-6 

6-001 
6-002 
6-003 
6-004 
6-005 
6-006 
6-007 
6-008 

WP:LAN:TA-1724-8 

SEPTIC SYSTEMS 
DECOMMISSIONED SEPTIC SYSTEMS 
FIRING SITE 
SUMP 
PIT 
STORAGE AREAS 
MATERIAL DISPOSAL AREA F AND OTHER LANDFILLS 
DECOMMISSIONED UNDERGROUND STORAGE TANK 



6-001 SEPTIC SYSTEMS 10/31/90 

StJMMABY 

LOCATION TA-6 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1944 - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RAOIOACiiVE RELEASE NONE 

UNIT INFORMATION 

Two active septic syste~& are present at TA-6: 

DIMENSIONS 
unknown 

SUSPECTED HAZARDOUS WASTE 

CONSTRUCTION 
unknown 

S\MJ NO. 
6-001(a) 
6-001(b) 

STRUCTURE 
TA-6-40 
TA-6-43 

EID NO. 
LA-01 
LA-02 

PERIOD OF USE 
1946 - present 
1946 - present 

CAPACITY 
840 gal. 
960 gal. 51 X 91 X 51 9• deep reinforced concrete 

OVERFLOW 
drainl ine 
drainl ine 

The capacity of TA-6-40 is listed as 500 gallons on engineering records; the actual capacity of TA-6-40, however, is 840 
gallons, according to Registration of an Unpermitted Individual Liquid Waste System Penait. According to engineering 
drawing R521, septic tank TA-6-40 serves TA-6-1 and -3. Septic tank TA-6-43 serves TA-6-6. TA-6-1 was used as a 
carpenter's shop, and TA-6-3 was used as a silkscreen facility. TA-6-6 is used as an office, laboratory, and shop. 
These tanks are used infrequently at present. According to HSE-8's Active Septic Tank Systems survey, the drainline for 
TA-6-40 was plugged in 1988 and the drainline for TA-6-43 was plugged in 1989. 

WASTE INFORMATION 

Septic tanks TA-6-40 and TA-6-43 currently handle only sanitary waste. However, since laboratory operations have taken 
place at TA-6, liquid wastes during previous years may have included HE solvents and other chemicals. 

RELEASE INFORMATION 

TA-6-40 and -43 overflow to drainlines. The discharge points for TA-6-40 and -43 are holding tanks. 

SWMU CROSS-REPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

6-001(a) 

6-001(b) 

TA6-5-ST/CA-A/I-HW 

TA6-5-ST/CA-A/I-HW 

6.004 
6.005 
6.004 
6.005 
6.009 

ASSOCIATED STRUCTURES 

TA-6-40, -1, -3 

TA-6-43, -6 



6-002 DECOMMISSIONED SEPTIC SYSTEMS 10/31/90 

SUMMARY 

LOCATION TA·6 MATERIALS MANAGED HAZARDOUS ~STE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPT! C SYSTEM 
TREATMENT/DISPOSAL 
DECOMMISSIONED 
1945 • 1965 
UNKNOWN 
NONE 

UNIT INFORMATION 

TA-6·41 was a septic tank that was installed in 1945 and removed in 1965. The tank was constructed of steel and had a 
capacity of 1,000 gallons. TA-6·41 served as a collection point for effluent from several buildings, including TA-6·10, 
which was used for HE assetlbly. The discharge point for the tank is unknown, but is assuned to have been a drain field. 

WASTE INFORMATION 

Septic tank TA-6·41 received wastes which included PETN, a type of explosive. When the tank was removed the sludge was 
placed in the HE burial pit and, after washing, the tank was placed in MDA·P. 

RELEASE INFORMATION 

It is not known whether the soils surrounding TA-6·41 were SarJllled for HE when the tank was removed in 1965. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

6·002 TA6·4·ST/CA·I·HW TA-6·41, ·10 



6-003 PIRING SITB 10/31/90 

SUMMARY 

LOCATION TA·6 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(s) FIRING SITE HAZARDWS WASTE 
UNIT USE TESTING 
OPERATIONAL STATUS INACTIVE 
PERICX) OF USE 1 940s · 1960s 
HAZARDWS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNc.Mi 

UNIT INFORMATION 

Several firing areas were used in TA-6: 1) a saucer-shaped concrete-lined depression, TA-6·37 [6·003(a)l, 200' in 
diameter, built in 1944 end abandoned in 1960; 2) a contairment vessel [6·003(b)], location unknown, used in HE tests; 
3) an asphalt pad [6·003(c)] measuring about 10' x 20' and located south of the road between the saucer and the magazine 
complex; 4) a reinforced concrete and steel plate structure (12' x 19' x 12' high) in the laboratory area at TA-6-7 
[6-003(d)l, used to conduct detonator tests; and 5) two reinforced concrete and steel plate structures at TA-6·9 
[6-003(e)l, one 10' x 19' x 10' and the other 16' x 10' x 10', also used to conduct detonator tests. 

WASTE INFORMATION 

Shots fired in the saucer-shaped depression included uranium and tubelloy. The depression was washed after tests and 
the rinsate was filtered to recover some of the material. Shots using uranium were also fired on the asphalt pad. It 
is unknown what other materials may have been present in the shots, but barium, lead, end beryll il.n may have been 
included. Shots in the laboratories (TA-6·7 and TA-6·9) probably included only HE. 

RBLBASB INFORMATION 

S&q)ling in 1978 indicated uranium at levels above background on the asphalt pad. Additionally, the area around the 
asphalt pad has elevated levels of phoswich counts. Detailed SBq)l ing activities for nonradionucl ides have not been 
undertaken. 

SWMU CROSS-RBPBRBNCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

6·003(a) 
6-003(b) 
6·003Cc) 
6·003(d) 
6·003(e) 

TA6·1·CA·I·HW/RW 
TA6·1·CA·I·HW/RW 
TA6·1·CA·I·HW/RW 
TA6·1·CA·I·HW/RW 
TA6·1·CA·I·HW/RW 

6.007 

6.013 

ASSOCIATED STRUCTURES 

TA-6·37 

TA-6·7 
TA-6-9 



6-004 SUMP 10/31/90 

SPMMARY 

LOCATION TA-6 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) SlJ4P 

UNIT USE STORAGE/DISPOSAL 

OPERATIONAL STATUS INACTIVE 

PERIOD OF USE 1940s 

HAZARDOUS RELEASE SUSPECTED 

RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The s~ and associated drain were located about 170 yards east of TA-6·10. The di~~~en~ions and construction of the s~ 
are not known. The drain line extended fr011 the s~ to about 30 yards east/southeast where it opened to grOU'ld level. 

WASTE INFORMATION 

The s~ received liquids that are suspected to have contained PETN (a type of HE) from the recrystallization facility 
in Building 10. 

RELEASE INFORMATION 

Present infield surveys have failed to find the s~ area and the decant drain region. These may have been removed. 
The extent of cont•ination, if any, is unknown. A memo indicates that soluble nitrates MY be present at elevated 
levels arOU'ld the sump. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

6-004 TA6·3·S·I·HW TA-6·10 



6-005 PIT 10/31/90 

SUMMARY 

LOCATION : TA-6 
: PIT 

MATERIALS MANAGED UNKNOWN 
TYPE OF UNIT(s) 
UNIT USE : UNKNCMI 
OPERATIONAL STATUS : DECCM41SSIONED 
PERIOD OF USE 1940s 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

TA-6-42 was an enclosed pit, about 16' x 16' x 8•, with timbered sides. The pit was constructed in June 1945. The 
purpose of the pit is not known. According to LANL staff it may have been a firing pit. The pit is reported to have 
been backfilled with soil in 1952. As reported in CEARP, engineering records indicate the pit to be 1000 feet northeast 
of TA-6·37. 

WASTE INFORMATION 

Information on the type of waste is lacking. If the l61it was used as a firing pit, uraniUII and HE residuals could be 
waste constituents. If the pit was used for a different purpose, the composition of any residuals cannot be 
ascertained. 

RELEASE INlORMATION 

It is l61known whether a release of hazardous waste occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

6-005 TA6·10-CA-I·HW TA-6·42 



6-006 STORAGB AREAS 10/31/90 

SUMMARY 

LOCATION TA-6 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
SUSPECTED PCBs 

UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE LATE 1970s - 1980s 
HAZARDOUS RELEASE SUSPECTED 
RADIOAColVE RELEASE NONE 

UNIT INFORMATION 

A storage area for drums was located near buildings TA-6·5 and TA-6-6; they were identified in the CEARP and in the RFA. 
The area was estimated to be 300' x 20' and was partially surrOU'Ided by a 4' ber111. Old equipment, in addition to 
drummed wastes and raw materials, was also stored in this area. A November 1988 field survey verified that drums, which 
appear to contain oil, capacitors, and other equipment, remain at the site. 

WASTE INFORMATION 

The wastes stored consisted of capacitors, transformer oil, and other unknown wastes. The oil from the capacitors and 
transformers)n8y have contained PCBs, according to the RFA. 

RELEASE INFORMATION 

During the CEARP field survey, evidence of spills and leaks were noted. The RFA stated that an "organic" sheen was 
observed on the concrete and soil during the VSI. The November 1988 field survey reported similar findings. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

6·006 TA6·8·CA·A·H~/PP 6.003 
6.010 

ASSOCIATED STRUCTURES 

TA-6·6, ·5 



6-007 MATERIAL DISPOSAL AREA F AND OTHER LANDFILLS 10/31/90 

LOCATION 
'iYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA·6 
LANDFILL 
DISPOSAL 
INACTIVE 
1940s · 1950s 
UNKNOWN 
UNKNOWN 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

MDA·F [6·007(a)] contains two pits inside a fenced area. It is believed that other pits may be just outside the fenced 
area, including a pit [6·007(b)], estimated to be 40' x 70', observed on photos taken during an aerial survey conducted 
in the 1940s. Additionally, there are work orders for pits measuring 6' x 6' x 6' [6·007(c)l and 2' x 2' x 4' 
[6·007(d)l, which are believed to have been excavated at TA-6. These pits are assu.ed to be those sampled in the DOE 
Environmental Survey in 1987, along with one other pit [6·007(e)l. Several other pits may also have been constructed. 
A magnetometer survey was conducted in 1986; the results indicate that there is probably little ferrous material within 
the fenced area and that there were additional pits outside the fenced area. Sa.e surface stabilization at MDA·F was 
completed in FY-86. The RFA describes four contaminated surface disposal areas near TA-6·3. It is unknown whether 
these disposal areas are actually one in the same unit; they are designated SWMU No. 6·007(f). 

WASTE INFORMATION 

The wastes in these units probably include experimental pieces, small quantities of radionuclides, and possibly some 
unexploded HE material. 

RELEASE INFORMATION 

The air at the perimeter of this site is sampled annually for radioactivity; the site is at background levels. It is 
unknown whether releases to soil have occurred or if unexploded HE remain (if so, any decommissioning activities could 
potentially be dangerous). Some surface stabilization has been undertaken. The DOE Environmental Survey, Problem 22, 
present results of radionuclide sampling at inactive landfills. Several samples were taken at three pits in TA-6, south 
of Two Mile Mesa Road and west of TA-6·37 (concrete saucer-shaped firing site). These sites have been designated 
6·007(c) through (e). One sample taken from the perimeter of one of the pits showed activity above background levels 
(>300 pCi/Kg). 

SJMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

6·007(a) 

/,-007(b) 
6·007(c) 
6·007(d) 
6·007(e) 

TA6·9·L·I·HW/RW 
MDA·F 
TA6·9·L·I·HW/RW 
TA6·9·L·I·HW/RW 
TA6·9·L·I·HW/RW 
TA6·9·L·I·HW/RW 

6.001 
6.002 

ASSOCIATED STRUCTURES 

MOA·F 



6-008 DECOMMXSSXONED UNDERGROUND STORAGB TANK 10/31/90 

SUMMARY 

LOCATION TA-6 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) UNDERGROUND STORAGE TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE : 1940s - 1980s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNXT XNFOBMATXON 

The underground storage tank designated TA-6-47 was intended for storage of diesel fuel. At the time of 
decommissioning, the tank was thought to store diesel fuel for a back-up generator. The tank's capacity was 2,000 
gallons. The tank was _..,tied and removed in 1987. The area was backfilled and the tank disposed of at the county 
landfill. The former location of the tank is near TA-6-37 [see 6·003(a)], a concrete, saucer-shaped firing site. 

WASTE XNPORMATXON 

At the time of decommissioning, the tank was approximately 1/3 full of a watery substance. A 1959 survey of vacated 
LASL structures reported that TA-6-47 was contaminated with HE. An undated inventory of TA-6 structures indicated that 
the tank received washdown water from firing site TA-6-37. 

RELEASE XNfORMATXOH 

At the time of decommissioning, the tank was reported not to have been leaking. Before removal, the liquid in the tank 
was analyzed for radioactivity and no detectable levels were found. Until site characterization yields information that 
indicates there were no releases, it must be assumed, based on historic information, that old underground storage tanks 
have leaked. 

SWMU CROSS-REFERENCE LXST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

6-008 TA6-UST-I-HW/PP TA-6-47 I -37 



SWMU 

6-Q01 (a) 
6-Q01 (b) 
6-Q02 
6-Q03(a) 
6-Q03(b) 
6-Q03(c) 
6-Q03(d) 
6-Q03(e) 
6-Q04 
6-oos 
6-Q06 
6-Q07(a) 
6-Q07(b) 
6-Q07(c) 
6-Q07(d) 
6-Q07(e) 
6-Q07(f) 
6-QOS 

TA-6 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

6-1' 6-3 
6-1' 6-3 

6-2 
6-1 

Not shown, location unknown 
6-2 
6-1 
6-1 
6-2 

Not shown 
6-1 

6-1 ' 6-2, 6-4 
6-1 ' 6-2, 6-4 

6-1 
6-1 
6-1 
6-1 
6-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 713/90 
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NOTES 

UNIT 6-003 (c): 

UNITS-004: 

UNIT IS A FIRING PAD; EXACT LOCATION UNAVAILABLE. 
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TA-7 

OPERATIONS AND ENVIRONMENTAL SETTING 

As a result of the 1989 Laboratory redefinition of the technical area boundaries, the former 

TA-7 was incorporated into Technical Area 6. Currently, Technical Area (TA) 7 is inactive. 

The area was used for weapons stockpile storage, a detonator destruction pit, and a few 

field experiments. Any buildings that may have been present were decommissioned and 

decontaminated (DOE, 1987a). 

The area lies at about 7,390 feet asl. It is located near the eastern end of Two Mile 

Mesa, where it is divided by small branch canyons of Pajarito Canyon. The location of 

TA-7 is in the Ponderosa Pine overstory vegetation zone. The soil consist of Carjo loam. 

The area is underlain by welded Bandelier Tuff, which is about 200 feet thick at this 

location (Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies at about 6,200 

feet asl at former TA-7 {IT, 1987a). Therefore, over 1 ,000 feet of unsaturated tuff and 

other volcanic rocks are present beneath the former technical area. The unsaturated 

conditions limit infiltration and downward flow rates, and little effect on moisture content due 

to precipitation is seen in these rocks below about 15 feet . 

WP:LAN:TA-164911 0 



7-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-7 

FIRING PITS AND DETONATOR DISPOSAL 

WP:LAN:TA-1724-9 



7-001 FXRXNG PXTS AND DETONATOR DXSPOSAL 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-7 
FIRING SITE 
DISPOSAL/TESTING 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDClJS WASTE 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1944 • LATE 1940s 
HAZAROClJS RELEASE KNOWN 
RADIOAC•IVE RELEASE KNOWN 

UNXT XNFORMATXON 

Two firing pits, [7-001(a)] and [7·001(b)l, were used in TA-7 for explosives experiments using radioactive materials 
until the late 1940s. Later one pit was used for destroying detonators and scrap HE. They are located on the eastern 
portion of the Gomez Ranch site. The pits today are approximately 30' in diameter and surrounded by earthen banks about 
5' high. 

WASTE XNFORMATXON 

The residues from experiments and destruction activities included shot debris, depleted uranh.m, and pieces of 
detonators. Some scrap HE and PBX pellets may also be present. 

RELEASE XNFOBMATXON 

Presently, the only visible evidence of activity is the firing pit areas. The area was surveyed for scrap and all 
pieces located were removed. It is possible that some 111111ll buried items may re1111in. 

NOTES 

The location of this SWMU is within the current boundaries of TA-6. 

SWMU CROSS-REFERENCE LXST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

7·001(a) 

7-001(b) 

TA7·1·CA·I·HW 
TA7·2·CA·I·HW 
TA7·1-CA·I·HW 
TA7·2·CA·I·HW 

7.001-
7.003 
7.001-
7.003 

ASSOCIATED STRUCTURES 



SWMU 

7-001 (a) 
7-001 (b) 

TA-7 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

7-1 
7-1 

NOTE: Some structure locations may contain more than one SWMU. 

LAN:TA-Units/15 
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TA-8 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 8 is the site of non-destructive testing and administration. Structures 

in the area include a laboratory and office building containing a large photographic facility, 

x-ray machines, and Fabrication and Assembly Group's betatron. A small amount of 

explosive material is stored at TA-8 (DOE, 1987a). 

Elevation ranges from about 7,550 feet asl at the eastern edge of TA-8 to 7,800 feet asl at 

the western edge. TA-8 lies in the northwestern section of the Laboratory on a broad 

mesa drained by branches of Pajarito Canyon on the north and east and by Canon de 

Valle on the south. Canyons are not as deeply incised nor are their walls as steep as the 

slopes and cliffs of the finger mesas further east on the Pajarito Plateau. The area is 

underlain by the Bandelier tuff which is welded at the surface. The technical area lies 

mostly in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone, with small areas in 

Ponderosa Pine-fir and Shrub-Grass-Forb overstory vegetation zones. Soils in TA-8 include 

Ca~o loam, fine and clayey-skeletal Typic Eutroboralfs, and Tocal very fine sandy loam 

(Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies at about 6,300 

to 6,400 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock separates the 

surface from the underlying aquifer. Studies have shown the potential for downward 

movement of water from the surface is very low because of the hydraulic properties of the 

tuff and its very low moisture content (IT, 1987a). 

WP:LAN:TA-1649111 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs} IN TA-8 

8-001 
8-002 
8-003 
8-004 
8-005 
8-006 
8-007 
8-008 
8-009 
8-010 
8-011 

WP:LAN:T A-1724-1 0 

OFF-GAS FACILITIES 
FIRING SITE 
INACTIVE SEPTIC TANKS 
DRAINS AND SUMPS 
WASTE STORAGE VESSEL 
MATERIAL DISPOSAL AREA Q 
SILVER RECOVERY RESIN BED 
TRANSFORMER STORAGE AREA 
DRAINS AND OUTFALLS 
WASTE CONTAINER STORAGE AREA 
DECOMMISSIONED UNDERGROUND STORAGE TANKS 



8-001 OPP-GAS FACXLXTXES 10/31/90 

SUMMARY 

LOCATION TA-8 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOA,TIVE RELEASE 

OFF-GAS SYSTEM 
TREATMENT/DISPOSAL 
DECOMMISSIONED/INACTIVE 
EST. 1940s - 1960s 
UNKNOWN 
NONE 

UNXT XNPORMATION 

Buildings TA-8-1 end TA-8-2 were used as laboratories in the development and storage of explosives at TA-8 (Anchor Site 
West). The buildings were built prior to 1947 end currently remain in place. Various types of che~~ical operations 
including HE formulation and crystal growing were conducted in TA-8-1. These processes caused the off-gas duets 
[8-001(a)] to become chemically contaminated. The ducts are thought to have been removed. Building TA-8-2 was also 
used in the production of HE, but the status of the off-gas system [8-001(b)] is rinown. The buildings IIIBY potentially 
contain smell amounts of residual HE from leaks in the ducts. 

WASTE INFORMATION 

Chemicals used in these processes included terphenyl and alpha naphthyl phenyl oxasole which were added as scintillators 
to styrene. Methyl chloroform was also used. Flammable residues were possible fro. work with styrene. HE formulation 
work was also conducted. Contaminants identified at TA-8-1 include explosives, styrene, thallus iodide, cyanogen, and 
methyl chlorofor~~. Cyanogen was reported to have been used at TA-8-1, at least in 1960. Memos fr011 1967 and 1971 
mention storage of a source, high flash point oil, styrene, and HE containers. 

RELEASE ZNPORMATION 

Explosives contamination was identified at TA-8-2; it is possible that the contamination came from the ducts. There are 
no known releases associated with the contaminated ducts in TA-8-1 or with their possible removal. 

SJMU CRQSS-BBFEBENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

8-001(a) 

8-001(b) 

TA8-2-CA-I-HW/RW 
TA8-4-CA-I-HW 
TA8-2-CA-I-HW/RW 

Tsk 36 21 

Tsk 36 23 

ASSOCIATED STRUCTURES 

TA-8-1 

TA-8-2 



8-002 I':IR:IHG S:ITB 10/31/90 

StJMMARY 

LOCATION TA-8 
TYPE OF UNIT(s) FIRING SITE 
UNIT USE TESTING/DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1943 - 1945 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE KNOWN 

UH:IT :IHPORMAT:IOH 

A gun firing site was believed to have been Located south of TA-8·1 and east of TA-8·23 and was used during the war for 
gun firing tests. A three-inc:h gun was fired in 1943, and at the end of 1943 and begiming of 1944 a series of 
balListic tests were performed. Some of the projecti Lea contained urani~.a cores. Tests of Large SIU'\8 were also 
performed. In 1945, TA·8 was turned over for explosives research, and firing end testing of SIU'\8 was discontinued at 
the site. 

WASTE :INlORMAT:IOH 

Some of the projectiles contained uraniun and possibly Lead and other metals. Explosives contamination is also Likely. 

RELEASB :INFORMAT:IOH 

Above-background Levels of radioactivity are present at the site. It is unknown whether a hazardous release has 
occurred. 

SWMU CROSS-REFERENCE L:IST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

8-002 TA8·1·CA·I·HW/RW Tsk 36 : 39 TA-8·1, ·23 



8-003 INACTIVE SEPTIC TANKS 10/:2: -

SUMMARY 

LOCATION TA·8 MATERIALS MANAGED SANITARY ~STE 
TYPE OF UNIT(s) SEPTIC SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE SEE BEL~ 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE UNKNOWN 

The inactive septic tanks in TA-8 include: 

STRUCTURE 
TA-8·59 
TA-8·64 
TA-8·67 

S...U NO. 
8·003(a) 
8·003(b) 
8·003(c) 

CAPACITY/DIMENSIONS 
51 10" X 101 4" X 61 

500 gallons 
500 gallons 

UNIT INFORMATION 

CONSTRUCTION 
reinforced concrete 
steel 
not available 

BUILT/ABANDONED 
1943/unknown 
1949/1949 
1949/1968 

SUSPECTED HAZARDCXJS i.!. ~

SUSPECTED MIXED wt'·" 

BUILDING SE;:. :: 
TA-8- i 
TA-8-11 
TA-8-9 

Currently, domestic sewage is routed to TA-9. TA-8·67 has been filled with earth. TA-8·67 also incluc:ies :··. 
and septic tank lines from the inactive septic tank. The outfall discharged to the west of the tanic:. H.·- • 
located north of TA-8·1. Structures TA-8·9 and TA-8·11 were removed in 1968 and 1950, respectively. 

WASTE INFORMATION 

The tanks handled sanitary waste. In addition, liquids in tanks TA-8·59 and ·67 may have contained spent pi'ot:c 
processing solutions, chemicals, and HE residues. 

RELEASE INFORMATION 

The extent of possible hazardous releases from the septic systems is not known. S~les were taken from the •: 
[8·003(a)] septic tanks as part of the DOE Environnental Survey Environnental Problem 24. The SllfT1Jles were d'"• 
Cs-137, U-235, Pu-238, Pu-239, Pu-240, Sr-90, and total uranhn. Analytical results indicated the presence c' 
radionucl ides at concentrations above detection limits. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

8·003(a) 
8·003(b) 
8·003(c) 

TA8·5·CA/ST/O·A/I·HW/RW 
TA8·5·CA/ST/O·A/I·HW/RW 
TA8·5·CA/ST/O·A/I·HW/RW 

Tsk 36 
Tsk 37 
Tsk 37 

3 
89 
87 88 

ASSOCIATED STRUCTURE~· 

TA-8·59, ·1 
TA-8·64, ·11 
TA-8·67, ·9 



8-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SWMU NO. 
8-004(a) 
8-004(b) 
8-004(c) 

8-004(d) 

TA-8 
Sl.M' 

DISPOSAL 
INACTIVE 
EST. 1940s- 1960s 
KNOWN 
KNOWN 

DESCRIPTION 
Floor drain 
Drainl ine 
Floor drain 
2s~ 
Drain 

DRAINS AND SUMPS 10/31/90 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT INFORMATION 

LOCATION 
TA·8-1, Laboratory and Shop Building 
TA-8-2, East Bay, Shop and Storage Building 
TA-8-3, Laboratory Building 
Behind TA-8·3 
TA-8-24, Isotope Building 

Buildings 1, 2, and 3 [8-004(a), (b), and (c)] were used as laboratories for explosives development and storage. These 
buildings still remain in place. TA-8-24 [8-004(d)l is a radiographic facility that contains a control room and a 
source. TA-8-24 was used for studies on high explosives, plutonium, uranium, and other ~terials, including arsenic, 
lithium hydride, and titanium dioxide. It was the practice in the 1960s to dispose of water-miscible solvents, acids, 
alkali, and other chemicals in laboratory sinks and drains after they were diluted with water. In 1972, a 
recommendation was made to seal and mark the floor drains in Building 1, the East Bay of Building 2, and Building 3 as 
explosive-contaminated, as well as the sumps outside of Building 3. The drains in Building TA-8-24 are reported to be 
contaminated with strontium-90 [8-004(d)l. 

WASTE INFORMATION 

The waste in Buildings 1, 2, and 3 drains consisted of HE residues and chemicals. TA-8-24 drains contain strontium-90 
from wash water that was poured down the drain. Possible contaminants at TA-8-3 include uranium-235 and plutonium. 

RELEASE INFORMATION 

Drain release points for Buildings 1, 2, and 3 are unknown. A drain from TA-8·24 is believed to have connected to a 
septic tank, TA-9·81. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

8-004(a) TAS-5-CA/ST/O·A/1-HW/RW 8.003 Tsk 36 4 TA-8·1 
TAS-2-CA·I·HW/RW 

8-004(b) TAS-5-CA/ST/0-A/I·HW/RW 8.003 Tsk 37 90 TA-8-2 
TA8·2·CA·l·HW/RW 

8-004(c) TA8·5·CAIST/O·A/l·HW/RW 8.003 Tsk 36 5 6 TA·8·3 
TA8·2·CA·I·HW 25 

8-004(d) TA8·5·CAIST/O·A/l·HW/RW 8.003 Tsk 36 28 TA-8·24 



B-OOS WASTB STORAGE VESSEL 

SUMMARY 

LOCATION TA-8 MATE~IALS MANAGED HAZA~DOUS ~STE 

TYPE OF UNIT(s) CONTAINE~ STORAGE A~EA 
UNIT USE STORAGE 
OPE~ATIONAL STATUS INACTIVE 
PE~IOO OF USE EST. 1960s 
HAZA~DOUS ~ELEASE NONE 
RADIOACTIVE RELEASE NOHE 

UNIT INFORMATION 

A vessel believed to contain crystal-growing residues is located outside, west of TA-8-2. 

WASTE INFORMATION 

The waste is suspected to contain crystal residues consisting of some type of naphthol compound. 

RELEASE INFORMATION 

There nave been no known hazardous releases from this vessel. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBE~ CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.~. ~ELEASE SITE INFO. AS SOC I ATEC ST~UCURES 

8-DOS ** Tsk 36 : 17 TA-8-2 

** No corresponding E. R. Pr09ram unit. 



8-006 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIO~~TIVE RELEASE 

TA-8 
LANDFILL 
DISPOSAL 
INACTIVE 
EST. LATE 1940s 
UNICNCMI 
UNKNOWN 

MATERXAL DXSPOSAL AREA Q 10/31/90 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

UNXT XNFORMATXON 

MDA-Q is located to the south of TA-8-1 and to the east of TA-8-23 [8-006(a)]. Although specific information is 
tacking, it is believed to be a pit approximately 30ft x 32ft. The landfill was used to dispose of waste from the gun 
firing area. A 1964 memo lists the following items as buried at this location: six or seven gun barrels, ranging from 8 
to 18 ft long; 70 to SO inert projectiles; about 15 1411 x 2411 steel blocks with 311 projectiles embedded in them; a 
l"'llltler of spent casings; and "Little BoY" bontl parts. There is no indication of live 81111U1ition being buried here. An 
old, undated memo suggests a waste disposal area was present west of TA-8-21 [8-006(b)]. During construction of a 
building c~lex, an old waste disposal site was uncovered which NY have been the area referenced in the memo. The 
disposal site was not removed during the excavation. 

WASTE XNFORMATXON 

The waste in MDA-Q, and possibly the landfill west of TA-8-21, consists of gun barrels, projectiles, and casings. Some 
HE and uraniu. residues may be contaminants associated with the debris. 

RELEASE XN70RMATXON 

There have been no known releases from either disposal area. 

SWMU CROSS-REFERENCE LXST 

S~ NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

8-006(a) 
8-006(b) 

TA8-7-L-1-HW/RW 
TAS-7-L-1-HW/RW 

8.001 
8.001 

Tsk 36 35 
Tsk 36 38 

ASSOCIATED STRUCTURES 

TA-8-1, -23 
TA-8-21 



8-007 SILVER RECOVERY RESIN BED 10/31/90 

SUMMARY 

LOCATION TA-8 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) RESIN BED 
UNIT USE TREATMENT/RECOVERY 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE EST. 1970s - PRESENT 
HAZARDOUS RELEASE KNOWN 

RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

In TA-8·22 spent photo solutions containing silver pass through ion exchange resin bead units where the silver is 
removed. The spent resins are collected for silver recovery. The canisters which contain the beads are approximately 
12" high with a 4N O.D. 

WASTE INFORMATION 

The waste liquids are from processing x-ray film. 

RELEASE INFORMATION 

The treated liquid is released through an outfall. Before the silver recovery unit was installed, the solutions 
containing silver were discharged to the outfall. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

8-007 ** TA·8-22 

** No corresponding E. R. Program unit. 



8-008 TRANSFORMER STORAGE AREA 10/31/90 

SUMMABY 

LOCATION TA-8 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 

MATERIALS MANAGED HAZARDOUS WASTE 
PCBs 

UNIT USE STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : SEE BELOW 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INFORMATION 

Inactive transformers are stored at several locations in TA-8: 

SWMU NO. 
8-008(a) 
8-008(b) 
8·008(C) 
8-008(d) 

LOCATION 
Southwest of TA-8-22 
West of TA-8-21 
East of TA-8-24 
Southeast of TA-8-21 
near Anchor Ranch Rd. 

PCB CONCENTRATION 
922 pplll 
<50 pplll 
64ppm 

WASTE INFORMATION 

DATE STORED 
May 1986 
Oct. 1987 
July 1987 
1968 

PCB levels in several of the transformers, sampled at the time they were placed in storage, are shown above. 

RELEASE INFORMATION 

It is not known or doc~ted whether releases fr0111 these sites have occurred. 

SWMU CROSS-BEFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

8-008(a) 
8-008(b) 
8·008<c> 
8·008(d) 

** 
** 
** 
** 

Tsk 37 : 93 
Tsk 37 : 94 
Tsk 37 : 95 
Tsk 37 : 96 

ASSOCIATED STRUCTURES 

SOUTHWEST OF TA-8·22 
WEST OF TA-8·21 
EAST OF TA-8·24 
SOUTKEAST OF TA-8·21 

- No corresponding E. R. Progr• U"'it. 



8-009 DRAINS AND OUTFALL& 10/31/90 

SUMKABY 

LOCATION TA-8 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) DRAINS AND OUTFALLS 
UNIT USE DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1940s • PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

The drains and outfalls in TA-8 include: 

SloMU NO. 
8·009(a) 

8-009-(b) 

8·009(c) 

8-009(d) 

8·009Ce> 

LOCATION I RELEASE POINT 
Drain inlet west of TA-8-2, 
outfall east of TA-8-1 dis· 
charges into Pajarito Canyon 

Industrial drain outfall from 
TA-8-70 into Pajarito Canyon 
(discharge is noncontact cooling 
water) 

Stonn sewer and outfall frOM 
TA-8-23 perking lot discharges 
to the north 

Drain fro. TA-8-22 fluorescent 
penetration experiments to outfall 

OUtfall frOM TA-8·21 photo
developing processes 

EPA OUTFALL NO. 
none 

04A 

none 

WASTE INFORMATION 

There is no record of contamination at these units. 

RELEASE INFORMATION 

The extent of hazardous releases to the outfall receiving areas is unk~. 

SWMV CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IREMTIFICATIQN HUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

8-009(a) 
8-009(b) 
8-009(c) 
8-009(d) 
8-009(e) 

** 
** 
** 
** 
** 

Tsk 37 : 84 
Tsk 37 : 85 
Tsk 37 : 86 92 
Tsk 37 : 91 

NPOES NO. 
none 

115/076 

none 

074 

075 

ASSociATED STRUCTURES 

TA-8-1, -2 
TA-8-70 
TA-8·23 
TA-8·22 
TA-8·21 

** No corresponding E. R. Progr• unit. 



8-010 WASTB CONTAINER STORAGB AREA 10/31/90 

SUMMARY 

LOCATION TA·8 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 

MATERIALS MANAGED : HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1940s • PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The following waste container storage areas are listed in the 1/90 LANL Active Container Storage Area Database: 

SWMU NO. 
8·010(a) 

8·010(b) 
8·010(c) 

STRUCTURE 
TA·8·70 

TA·8·21 
TA·8·30 

LOCATION 
Ultrasonic, EM testing Bldg. 

Laboratory office building 
Radiation laboratory 

WASTB INFORMATION 

MATERIALS 
acetone, butyl acetate, freon 
(absorbed on rags); trichloroethane; 
ethyl alcohol 
annonium hydroxide 
Metallic mercury, zinc chloride, 
xylene, toluene, acetone, naphtha, 
TCE, potassium dichromate, sodium 
hydroxide, sodium dichromate, furfural 
alcohol 

Waste is generated at 8·010(a) by cleaning equipment in a ..all ..chine shop. Waste is generated at 8·010(b) by diazo 
printers. 

RELEASB INFORMATION 

There is no information on releases from these units. However, past operations at .est container storage areas have 
resulted in systematic releases of solid wastes, including RCRA·regulated constituents. 

SWMU CROSS-REPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

8·010(a) 
8·010(b) 
8·010(c) 

TA8·3·CA·A/I·HW/RW 
TA8·3·CA·A/I·HW/RW 
TA8·3·CA·A/I·HW/RW 

Tsk 36 : 27 

ASSOCIATED STRUCTURES 

TA·8·70 
TA·8·21 
TA-8·30 



8-011 DECOMMISSIONED UNDERGROUND STORAGE TANKS 

SUMMARY 

LOCATION : TA-8 MATERIALS MANAGED : DIESEL OIL 
TYPE OF UNIT(I) : UNDERGRWNO STORAGE TANK 
UN IT USE : STORAGE 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : AT LEAST 1971-1987 
HAZARDWS RELEASE : UNKNOWN 
RADIOA~TIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

10/31/90 

Two 2,000-gallon underground storage tanks, TA-8-60 and ·61 [8-011(a) and (b), respectively] were removed in 1987. Both 
were used to store diesel oil. 

WASTE INFORMATION 

At the time of removal, the tanks were~ of all r ... ining diesel oil. 

RELEASE INFORMATION 

At the time of removal, soil cont8111ination was noted around the fill stems of the tanks. About 6 dru. of 
diesel-contaminated soil was removed and landfarmed at Area G, TA-54. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

8-011(a) 
8-011(b) 

TA8·6·UST-I-PP 
TA8-6-UST·I·PP 

ASSOCIATED STRUCTURES 

TA-8-60 
TA-8-61 



SWMU 

8-001 (a) 
8-001 (b) 
8-002 
8-003(a) 
8-003(b) 
8-003(c) 
8-004(a) 
8-004(b) 
8-004(c) 
8-004(d) 
8-005 
8-006(a) 
8-006(b) 
8-007 
8-008(a) 
8-008(b) 
8-008(c) 
8-00S(d) 
8-009(a) 
8-009(b) 
8-009(c) 
8-009(d) 
8-009(e) 
8-010(a) 
8-010(b) 
8-010(c) 
8-011 (a) 
8-011 (b) 

TA-8 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 

8-1' 8-2 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 
8-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1,5123190 
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A(MA R~5 
NUMBER DESIGNATION GRID LOCATION GRID LOCATION NUM8ER iOE..51C.NATION! GRID LOCATION NUMBER OESIGNATI')N r---·--- - ----· ---···- ---·. -·------··- -· 

TA.- e - I AW I LABORATORY L 3HOP BLOC • N 10 • Qll '!' ~Q.:.QQj c--··- ·+ .. ------- ------
TA - e - 2 AW 2 ' SHOP L 'ii;)PAG£ !l D N12• ~0W!'.I2·~0 .,.... 

C\1 .,.... 
TA- e - 3 AW 3 lABORATORY ?;ILCING NIO•OOW!IO•OO 
TA- & - 4 'AW- 4 RE~VEO IQ~O 

0 TA - & - ~ AW- !I REMOVED IQ~O 

C') TA- e- e 'AW e I REMOVED IQ4-8 
TA- & - 7 AW- 7 REMOVED IQS!> 
T!.-&-& AW- & REMOVED 1968 

TA- 8 - Q i AW- fJ REMOVED 1968 

TA-&-IO'AW-10 REMOVED IQ~O -
TA- & - AW- II REMOVED IQ.50 
T ... - 8- I 2 : AW- 12 REMOVED lg.5Q 
TA-0-13 1 AW 13 ' REMOVED 1g.5o 
TA-8-14lAW 14 ' REMOVED lg~~ 

T"- e - IS : A W - IS R c ... ovto IQ Sv 
TA-8-IIS:AW-18 RE ... OVEO IQ4Q 
TA-8-17 1 AW-17 I ~.ANHOLE WATER •BANJ)QNEO 19~5 NI2•SO W !10•00 
T ... -&-18'AW-18 R E "'ovED IQSO 
TA- 8 - I g AW- I g REMOVED IQ4Q 
TA-8- 20 AW- 20 GUARD HOUSE CONST. NO. 8Q NI7•~0W47+!10 

TA-8-211AW-21 LABORATORY & OffiCE BLDG CONST NO. 88 NI!>•OOW!>O•OO 

T"- 8 - 22 AW- 22 I X-RAY I!UILOING CONST NO. 81 1 N17•!>0W~7·~o 
T"-8- 23 AW- 23 BETATRON BUlL INC CONST NO. 82 N 7•SOWS!>•OO ' i 
T"-8 -Z4 AW- 24 ISOTOPE BUILDING : CONST. NO. 83 N 7•SOW82•50 I 

TA-8-ZSIAW-Z~ UTILITY BUILDING i CONS T NO 84·A·I INIS•OOW&2•SO 
TA- 8 - 28 AW- 28 RADIATION LABOR A TORY ' NST NO 8"-A NI!>•OOW&S•OO I 
TA- 8 - 27 ' A W- 27 VAULT I C: NST NO 8~ NI7•!>0W82•SO I 
TA- 8 - 2& 1 AW- 28 UTILITY BUILCINC NI7•~0W82•~0 I ' 
T"- 8 - 2g AW- 211 UTILITY BUILDING I CONST. NO. 84•8·1 N20•oow82·~ol I 
TA- 8 -30 AW 30 RADIATION LABORATORY <.uNST NO M·S <N22•50W82•50I I 
TA-8-31 ·AW-31 MAGAZINE CO'IST NO. 86 ' INZ7 ·sow ~7 •5o I 
TA-8 -32, AW 32 MAGAZINE COr-1ST. NO. 88-S NZ7•50WS7•~0 I 
T"- 8 - 33 AW- 33 BARRICADE N12•SOW50•00 
T ... -8 -J<IIAW- 34 RE ... OVEO IQ47 
TA- 8 - 3!> AW 35 TRA NSF'O R MER STATION Nl~ •oow~o·oo 
TA- & - 8.AW 38 TR ... NSF'ORMER STATION ' NI7•~0W!>7•~0 

TA- 8 - 37 I AW- 37 TRANSF'ORMER STATION ' N 7 • ~0 W ~5 •00 
TA-8-38 AW 38 RE.,.OVED 1968 
TA-8-3Q AW- 311 r REMOVED 19!! I 
TA- 8-40 I AW 40 ROAD BLOCK NIO•OOW!)O+OO I 
:"A-8 -41 AW- 41 ' REMOVED 1955 I 

TA- 8 - 42 , AW 42 ' MANHOLE, ELECTRICAL , ABANDONED 1968 NIO•OOW~O•OO 

TA- 8 - 43 AW- 43 'MANHOLE ELECTRICAL ABANDONED 1968 NIO•OOW!>O•OO I 
TA-8-4<1•AW-44 MANHOLE SANITARY I Nl!>•oowso•oo ' I 
TA-8-4~ AW 4!> '-4ANHOLE STORM NI~•OOW30•00I I I I 
TA-8 -48 I AW- 48 I hAANHOLE SANITARY NI2•50W!>O•OO 
TA-8-47 AW- 47 '-4ANHOLE ELECTRICAL N12•SOW50•00 ' 

ITA-8 -48 AW- 48 "'ANHOLE SANITARY I N 12 • SOW 52 • ~0 ' 
TA- 8- 4Q I AW 411 • MANHOLE SANITARY NI2•SOW5~·00 
TA-8-SO AW- ~0 ' "'ANHOLE SANITARY NI2•SOW!>!>•OO I 
TA-8-51 :AW-51 MANHOLE SANITARY N 7•SOW5~•00 
TA- 8- 32 I AW 52 MANHOLE SANITARY N 7•SOW~!>•OO I 
TA-8- !>3 AW- 53 MANHOLE SANITARY ' NIO•OOW57•50 I 

TA-8-~4 AW- ~4 ' "'ANHOLE SANITARY I NIO•OOW!I7•!10 I I : 
TA-8-~~ 'AW 55 MANHOLE SANITARY 'N 7•SOW82•50 
TA-6 -38 lAW se I "'ANHOLE SANITARY NI2•50W!>~•OO I 
TA-8-57 •AW- 57 I ' RE'-40VEO IQ8~ ' 
TA- e - !le '" w 58 MANHOLE SANITARY 

' NI7•50W47•50 ' 
TA-8-511 AW 5Q TANK. SEPTIC NI2•SOW~O•OOI I I I 
TA- 6 - 60 AW eo TANK <UEL NIO•OOW~O·OO ' 

I 

TA-8-CI ;A,W-81 1 TANK FUEL NIO•OOW~O•OOi ' 
TA-8-82 AW e2 OF'OP IN<.ET STORM CRAIN N 12•!)QW52•3QI ' I 

' u-e-_e3•AW 8; MANHOLE SANITARY NIO•OOWCO•OOI I 
TA- 8- 84 AW 84 TANK SEPTIC I ABA~L:CNED 1949 N12·sowso•oo I 
r...- 8 8~ AW- 85 SOURCE STORAGE SlJILOINC NIO•OQW83•0QI I I ' 
TA-8-88iAW 88 I '-4ANHOLE: STEAM N 10 .. OQW!IO .. OOI I 

TA-8-87•AW 87 TANK SEf'TIC .ol8ANCONEO 1968 N IO•OOW50•00 I • ll'\1">i""." 
I 1 C~NCC'' ':~ u··-, -, -. 

' CANCEc,ED ' ! .._,·I-.. ....... ~ • i -M'J 
rA-8-70'AW 70 ' NON-DESTRUCTIVE TEST F'AC NI7•5QW50•00I 
TA-8-71 'AW 71 MANHOLE SANITARY I N 17•!)QW!IO•OO 

FIGURE 8-3 T"-a-12 AW- 1Z T~ANSrORMER STATION NIO•OOW~O•OO 
TA- 8-73 AW- 73 .CR~FT SHII :K raR ... ERLY TA-411-e NIO•OOW~O•OO 
T A- e - 74 ! AW - 74 MANHOLE SANITARY 1 N 17• ~OW!>7 • ~0 
TA-8-7~ AW - 7~ MANHOLE ELECTRICAL CONTROL NIO+OOW5Z+SO TA-8 STRUCTURE LOCATION INDEX 
TA - 8- 76 AW • 6 TRANSFORMER STATION Nl2 • 50W 47• 50 
TA - 8- 77 AW- 77 TRANSFORMER STATION N I~ • 00 W ~2 • ~ 
TA - 8 - 78 ' AW - 78 TRANSFORM( R STATION I Nl o5 w 62+ 
TA - 8 - 79 · AW - 79 TRANSFORMER STATION I N 7 t 5 W 62• >C 

' I 

' ' UNIVERSITY OF CALIFORNIA 

I ll©s ~[fffi)@~ Loa Alamo• Notlonol Laboratory 
Lo1 Alamo•. New W•a•co 87545 

I 

' 
I FACILITIES ENGINEERING DIVISION 

' : IIC Cl.AII.,ICAfiO. 

INDEX SHEET 
Ct...Ut u 

STRUCTURE LOCATION PLAN .,.,, .... ~ 
TA-8 ANCHOR SITE WEST OUI ., iJ ,, 

.t.I"-•OwlD 

~-rTLJ:.-r 
•o. r , ....... : n. 

ENG-R ~~ps 
--····----



TA-9 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 9 includes the location of former TA-23, an old part of TA-9 (Anchor 

Site East), and the active site south of Anchor Site East. Facilities at Anchor Site East 

included an x-ray laboratory to study charges, open and closed firing chambers, high 

explosive casting, magazines, solvent storage, and a chemical pilot plant. Chemicals that 

may have been present were those used in production of HE, such as solvents, organics, 

acids, and plasticizers. Also present were probably uranium, cyanogen, as well as the HE 

used in tests. As a result of the 1989 Laboratory redefinition of the technical area 

boundaries, TA-9 has been expanded and now includes a SWMU, Material Disposal Area 

M (9-013), which was previously listed in TA-O (0-009). 

The active section of TA-9 is occupied by the Explosives Technology Group, which is 

involved with the development and testing of explosives and other special materials. 

Activities include organic synthesis of explosives, pressing and machining explosives, 

handling and synthesis of plastic-bonded explosives. Explosives, brass, steel, aluminum, 

graphite, and plastics are also machined at TA-9. Radionuclides are handled at this facility 

(DOE, 1987a). 

The elevation of TA-9 ranges between 7,300 and 7,600 feet asl. The TA is located on a 

broad mesa bounded by a branch of Pajarito Canyon on the north and by Canon de Valle 

on the south. The canyon walls range from steep to moderate slopes in this area. 

Vegetation is from the Ponderosa Pine/Pinon-Juniper and Ponderosa Pine-fir overstory 

vegetation zone. Soil types include Carjo loam, Tocal very fine sandy loam, clayey-skeletal 

Typic Eutroboralfs, Seaby loam, and rock outcrop (Nyhan et al., 1978). The area is 

underlain by Bandelier Tuff. The potentiometric surface of the main aquifer in the Los 

Alamos region lies at about 6,275 to 6,375 feet asl at TA-9. Over 1 ,000 feet of 

unsaturated tuff and volcanic rock separate the surface from the aquifer. There is little 

potential for downward flow from the surface because of the low moisture conditions of the 

tuff (IT, 1987a). 

WP:LAN:TA-1649112 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-9 

9-001 
9-002 
9-003 
9-004 
9-005 
9-006 
9-007 
9-008 
9-009 
9-010 
9-011 
9-012 
9-013 
9-014 
9-015 
9-016 

WP:LAN:TA-1724-11 

OLD ANCHOR EAST FIRING SITES (DECOMMISSIONED AREA) 
OLD ANCHOR EAST BURN PIT (DECOMMISSIONED AREA) 
OLD ANCHOR EAST DECOMMISSIONED SUMPS 
ACTIVE HE SUMPS 
SEPTIC SYSTEMS 
DECOMMISSIONED SEPTIC SYSTEM 
INACTIVE SUMP 
OXIDATION POND 
LAGOON AND SAND FILTER 
WASTE CAN SHELTERS 
ACTIVE CONTAINER STORAGE AREAS 
POSSIBLE WASTE PIT 
MATERIAL DISPOSAL AREA M 
FIRING SITE 
INDUSTRIAL WASTE MANHOLE 
DECOMMISSIONED UNDERGROUND STORAGE TANK 



9-001 OLD ANCHOR EAST FIRING SITES (DECOMMISSIONED AREA) 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-9 
FIRING SITE 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

Firing sites at the original TA-9 included TA-9-4, -5, and -15 [9-001(a), (b), and (c)] and an open chamber in TA-9-1 
[9-001(d)l. Information on these units is summarized as follows: 

SWMU NO. 
9-001(a) 
9-001(b) 
9-001Cc> 
9-001(d) 

STRUCTURE 
TA-9-4 
TA-9-5 
TA-9-15 
TA-9-1 

DESCRIPTION 
Far Point firing site and pit 
Far Point firing site 
recovery pit located NW of firing site 
open firing chamber 

DATE REMOVED 
1965 
1965 
1963 
1965 

The sites were used for field testing of explosive charges. One of the firing areas at the Old Anchor Site East was 
known as Far Point, and it consisted of two firing sites, TA-9-4 and TA-9-5. TA-9-4 also included a firing pit 
(possibly an area northwest of Far Point near the edge of the mesa). TA-9-1 consisted of a closed x-ray chamber, where 
small shots were fired, and a larger open chamber. TA-9-4, completed in 1944, was 8' x 10' x 8' high of reinforced 
concrete with metal doors and an earth berm on three sides. TA-9-5, completed in 1947, was 10' x 12' x 8' high of 
reinforced concrete, metal doors and earth berm on three sides. TA-9-15, completed in 1943, was 12' x 12' x 8' with 
timbered sides, and was covered with a 3/4" steel plate and metal cover. For TA-9-1, completed in 1943, the firing 
chamber was steel faced concrete. 

WASTE INFORMATION 

The waste in TA-9-4 and TA-9-5 includes residues of HE, steel, aluminum, and possibly tungsten carbide, beryllium, and 
uranium. The TA-9-15 recovery pit was contaminated with HE. TA-9-1 was contaminated with HE and radionuclides. 

RELEASE INFORMATION 

The radioactive contaminated portion of TA-9-1 is believed to have been taken to the radioactive material disposal area 
(probably MDA-C) in 1965. Firing areas TA-9-4, -5, and -15 were burned in 1960, and the debris was later removed. 
Documentation has not been found describing in detail the decommissioning procedures for these sites. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

9-001(a) TA9CAE)-1-CA-I-HW/RW Tsk 36 78 n 
TA9CAE)-3-CA/ST/S-I-HW 

9-001 (b) TA9(AE)-1-CA-I-HW/RW Tsk 36 78 
TA9(AE)-3-CA/ST/S-I-HW 

9-001(c) TA9(AE)-1-CA-1-HW/RW Tsk 36 : 79 
TA9(AE)-3-CA/ST/S-I-HW 

9-001(d) TA9(AE)-1-CA-1-HW/RW Tsk 36 : 76 
TA9(AE)-3-CA/ST/S-I-HW 

ASSOCIATED STRUCTURES 

TA-9-4 

TA-9-5 

TA-9-15 

TA-9-1 



9-002 OLD ANCHOR EAST BURN PIT (DECOMMISSIONED AREA) 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED : UNKNOWN 
TYPE OF UNIT(s) PIT 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE EST. 1940s - 1950s 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

The exact location of this unit, a burn pit, is not known. It is known that the pit was used for incineration of 
classified and no-longer-needed material. The pit was apparently an irregularly shaped excavation about 20' x 40' x 3' 
deep. The frequency of use is not known. An undated note (probably from the early 1950s) to the Engineering File lists 
the pit areas in TA-9. One of the pits listed is a burn pit established in June, 1949 near TA-9-15. The dimensions of 
the burn pit are 20' x 40' x 3'. 

WASTE INFORMATION 

Specific composition or final fate of the burned material is not known. Activities at the pit may have resulted in HE 
contamination. 

RELEASE INFORMATION 

The only known releases associated with the use of this unit are combustion products. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-002 TA9(AE)·2·CA·I·HW/RW Tsk 37 : 132 UNKNOWN 



9-003 OLD ANCHOR EAST DECOMMISSIONED SUMPS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-9 
SUMP 

MATERIALS MANAGED SUSPECTED RADIOACTIVE ~ASTE 
HAZARDOUS ~ASTE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

The following industrial sumps and associated drains were located in TA-9: 

SIJMU NO. 
9-003(a) 
9-003(b) 
9·003(c) 
9-003(d) 
9-003(e) 
9-003(f) 
9-003(g) 
9-003(h) 
9-003(i) 

STRUCTURE 
TA-9-83 
TA-9-84 
TA-9·85 
TA-9-88 
TA-9-62 
TA-9-199 
TA-9-2 
TA-9-3 
TA-9-13 

BUILT 
1943 
1943 
1943 
1943 
1950 
1952 
1940s 
1940s 
1940s 

DECOMMISSIONED 
1965 
1965 

(est.) 1965 
1965 
1965 
1952 
1960 
1965 
1965 

DIMENSIONS 
4' X 4' X 41 deep 
41 X 5' X 31 deep 
unknown 
4' X 7' X 7 1 deep 
41 211 X 41 211 X 41 1011 deep 
unknown 
unknown 
unknown 
unknown 

SUSPECTED MIXED ~ASTE 

DESCRIPTION 
sump serving TA-9-14 
sump serving TA-9-12 
basket wash pit near TA-9-14 
sump near TA-9-1 
basket washing facility near TA-9-14 
sump for TA-9-51 
sump and pipes serving TA-9-2 
sump and pipes serving TA-9-3 
sump and pipes serving TA-9-13 

All of these sumps and their associated drainlines, with the exceptions of TA-9-199, -2, -3, and -13, were built of 
reinforced concrete and were decommissioned in 1965 by removal and burial at TA-54; details on the construction, 
dimensions, and decommissioning of TA-9-199, -2, -3, and -13 are unknown. Drain/sump TA-9-83 served Building TA-9-14; 
drain/sump TA-9-84 served Building TA-9-12; and TA-9-199 served the Test Laboratory, TA-9-51. Sump TA-9-62 was a basket 
washing sump. Additionally, other sanitary septic tanks, industrial sumps, and drain lines served Buildings TA-9-1, -2, 
-3, -13, and -14. These buildings housed HE formulations, experiments, and manufacturing operations. TA-9-1 was an 
x-ray facility used to study implosions. TA-9-2 was a photo darkroom and boiler plant. TA-9-3 was used for 
remote-control mixing and housed a hydraulic press. TA-9-13 was a machine shop for explosives. TA-9-14 was a 
large-scale laboratory building which contained uranium-238, beryllium, and HE. TA-9-1 was removed in 1965; TA-9-2, -3, 
-13, and -14 were removed in 1960. During a utility upgrade in 1985, excavations uncovered an additional structure, 
possibly TA-9-85, and drain lines that had not been removed in 1965. The structure and drain lines were removed during 
the utility upgrade. 

WASTE INFORMATION 

The industrial wastes received by the sumps and drain lines contained HE residues and possibly solvents and other 
chemicals used in the manufacture of HE. Small quantities of radionuclides may have been present in some waste streams. 

RELEASE INFORMATION 

There is no evidence that surrcxn:Hng soils were sampled during decommissioning. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-003(a) TA9(AE)·3-CA/ST/S-I·H~ Tsk 37 112 109 TA-9-14, -83 
9-003(b) TA9(AE)·3·CA/ST/S·I·H~ Tsk 37 113 TA-9-12, -84 
9-003(c) TA9(AE)-3-CA/ST/S-I·H~ Tsk 37 111 TA-9-14, -85 
9-003(d) TA9(AE)-3-CA/ST/S-I·H~ Tsk 37 114 TA-9-1, -88 
9·003(e) TA9(AE)-3-CA/ST/S·I·H~ Tsk 37 110 TA-9-14, -62 
9-003(f) TA9-2-CA/ST/S/O/SI·A/I·H~/R~ Tsk 37 115 74 TA-9-51 I -199 
9-003(g) TA9(AE)·3·CA/ST/S·I·H~ Tsk 37 107 TA-9-2 
9-003(h) TA9(AE)·3·CA/ST/S·I·H~ Tsk 37 106 TA-9-3 
9-003(i) TA9(AE)-3-CA/ST/S·I·H~ Tsk 37 108 TA-9-13 



9-004 ACTIVE HE SUMPS 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) SUMP 
UNIT USE DISPOSAL/TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1952 - PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The following sumps in TA-9 are currently active: 

DIMENSIONS BUILDING OUTFALL 
SWMU NO. STRUCTURE (APPROXIMATE) SERVED NPDES tl 
9-004(a) TA-9-184 TA-9-21 05A066 
9-004(b) TA-9-185 TA-9-21 05A066 
9-004(c) TA-9-186 13' X 3 1 X 5' deep TA-9-37 05A067 
9-004(d) TA-9-187 13' X 3' X 5' deep TA-9-38 05A067 
9-004(e) TA-9-188 13' X 3' X 51 deep TA-9-45 05A067 
9-004(1) TA-9-189 13' X 3' X 5' deep TA-9-46 05A067 
9-004(g) TA-9-190 TA-9-50 outfall 
9-004(h) TA-9-191 13' X 3' x 5' deep TA-9-32 05A066 
9-004( i) TA-9-192 13' X 3' x s• deep TA-9-33 05A066 
9-004(j) TA-9-193 TA-9-34 05A067 
9-004(k) TA-9-194 TA-9-35 05A067 
9-004(l) TA-9-195 TA-9-40 05A066 
9-004(m) TA-9-196 TA-9-42 05A067 
9-004(n) TA-9-197 TA-9-43 05A067 
9-004(0) TA-9-198 TA-9-48 05A068 

Sump TA-9-190 shares a leach field and outfall with septic system TA-9-109 [see 9-00S(g)J; the outfall is northeast of 
building TA-9-50. TA-9-188 is an aluminum settling pit which was destroyed by acid. 

WASTE INFORMATION 

The waste is primarily HE residues and may also contain acids, chemicals and solvents, particularly from past 
operations. 

RELEASE INFORMATION 

Pieces of HE caught in the baffles are taken to TA-16 for burning. Soils sampled 0.5 meters from the sump TA-9-198 
outfall contain 2.6X acetone solubles and <2.5X (by weight) total HE. Other units may have released hazardous waste as 
the settling basin serving TA-9-45 was destroyed by acids placed in the drain. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-004(a) TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.005 Tsk 36 37 TA-9-184, -21 
9-004(b) TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.006 Tsk 36 56 TA-9-185, -21 
9-004(c) TA9-2-CA/ST/S/O/SI-A/l-HW/RW 9.007 Tsk 36 58 TA-9-186, -37 
9-004(d) TA9-2·CA/ST/S/O/SI-A/I-HW/RW 9.003 Tsk 36 59 TA-9-187 I -38 

9.008 
9-004(e) TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.004 Tsk 36 73 TA-9-188, -45 

TA9-2-CA/ST/S/0/SI-A/I-HW/RW 9.009 
9-004(f) TA9-2-CA/ST/S/O/SI·A/I·HW/RW 9.010 Tsk 36 60 TA-9-189, -46 
9-004(g) TA9-2-CA/ST/S/O/SI-A/1-HW/RW 9.011 Tsk 36 40 61 TA-9-190, -so 
9-004(h) TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.012 Tsk 36 62 TA-9-191, -32 

(continued) 



9-004 

SWMU NUMBER 

9-004(i) 
9-004(j) 
9-004(k) 
9-004(l) 
9-004(m) 
9-004(n) 
9-004(0) 

ACTIVE HB SUMPS 

Page 2 

SWMU CROSS-REFERENCE LIST 
{continued) 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

TA9-2-CA/ST/S/0/SI-A/I-HW/RW 9.013 Tsk 36 : 63 
TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.014 Tsk 36 : 64 
TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.015 Tsk 36 : 65 43 
TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.016 Tsk 36 : 66 42 
TA9-2-CA/ST/S/O/SI-A/I·HW/RW 9.017 Tsk 36 : 67 
TA9·2-CA/ST/S/O/SI-A/I-HW/RW 9.018 Tsk 36 : 68 
TA9-2-CA/ST/S/O/SI-A/I-HW/RW 9.019 Tsk 36 : 69 41 

10/31/90 

ASSOCIATED STRUCTURES 

TA-9-192, -33 
TA-9-193, -34 
TA-9-194, -35 
TA-9-195, -40 
TA-9-196, -42 
TA-9-197, -43 
TA-9-198, -48 



9-005 SEPTIC SYSTEMS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-9 
SEPTIC SYSTEM 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

The following are inactive and active septic tanks in TA-9: 

BUILDING(S) CAPACITY 
SWMU NO. STRUCTURE BUILT SERVED (GALLONS) STATUS OVERFLOW EID REGISTRATION NO. 
9-00S(a) TA-9-81 1950 TA-8-20, -21, abandoned 1 970 leach field 

-22, -23, 
-24 

9-00S<b> TA-9-105 1952 TA-8-21, -28, active 
-29 

9-00S(c) TA-9-106 1952 TA-8-21, -33, inactive 
-34, -37, 
-38 

9-00S(d) TA-9-211 1961(est.) 4000 abandoned 
9-00S(e) TA-9-107 1952 TA-9-42, -43, 540 active NPDES outfall LA-03 

-41, -45, 
-46 

9-00S<f> TA-9-108 1952 TA-9-48 1360 active NPDES outfall LA-04 
9-00S(g) TA-9-109 1952 TA-9-50 600 active buried outfall LA-05 
9-00S(h) TA-9-110 1952 TA-9-51 425 active outfall LA-06 

Tank TA-9-211 is constructed of concrete and has dimensions of 41 x 30' x 6' deep. 9-00S<e> ,. (f), and (g) have 
drainlines measuring approximately 100' with outfalls into Pajarito Canyon. 

WASTE INFORMATION 

The waste is generally sewage. There is some possibility that spent photo solutions and small quantities of industrial 
waste were, at times, discharged to these septic systems. A spill in TA-8 may have resulted in strontium-90 in the 
leach field of TA-9-81. 

RELEASE INFORMATION 

Septic system TA-19-109 shares a leach field and outfall with sump TA-9-190 [see 9-004(g)]. This outfall is northeast 
of building TA-9-50. Utility drawings from 1956 (ENG-R606 and ENG-R615) indicate a complex network of septic tanks and 
industrial waste drains. Overflow from septic tanks went to industrial waste lines, and the combined discharge was 
routed to outfalls in the canyon. With the exception of drains from TA-9-51, these same outfalls appear to continue to 
be used for industrial waste, according to the CEARP. The active septic systems have overflows to outfalls; inactive 
septic systems overflowed to seepage fields or drain lines. Some strontium-90 was released in washwater to the drains 
at TA-8; thus the leach field of TA-9-81 may have received strontium-90. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

9-00S(a) 

9-00S(b) 

9-00S(c) 

TA9-2-CA/ST/S/O/SI-A/I-HW/RW 

TA9-2-CA/ST/S/O/SI-A/I-HW/RW 

TA9-2-CA/ST/S/O/SI-A/I-HW/RW 

Tsk 36 44 48 

Tsk 36 49 

Tsk 36 50 

(continued) 

ASSOCIATED STRUCTURES 

TA-9-81 
TA-8-20, -21, -22, -23, -24 
TA-9-105 
TA-8-21, -28, -29 
TA-9-106 
TA-8-21, -33, -34, -37, -38 



9-005 SEPTI:C SYSTEMS 

Page 2 

SWMU CROSS-REFERENCE LI:ST 
(continued) 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

9·005(d) 
9-00S(e) 
9-00S(f) 
9·005(g) 
9-00S(h) 

TA9·2·CA/ST/S/O/SI·A/I·HW/RW 
TA9·2·CA/ST/S/O/SI·A/I·HW/RW 
TA9·2·CA/ST/S/O/SI·A/I·HW/RW 
TA9·2·CA/ST/S/O/SI·A/I·HW/RW 
TA9·2·CA/ST/S/O/SI·A/I·HW/RW 

7 9.023 
7 9.024 
7 9.025 
7 9.026 

Tsk 36 : 55 
Tsk 36 : 51 
Tsk 36 : 52 
Tsk 36 : 40 53 
Tsk 36 : 45 54 

10/31/90 

ASSOCIATED STRUCTURES 

TA-9·211 
TA-9-107, ·42, ·43, ·41, ·45, ·46 
TA-9·108, ·48 
TA-9-109, -so 
TA-9-110, ·51 

7 Indicates uncertainty with RFA Unit correlation. 



9-006 DECOMMISSIONED SEPTIC SYSTEM 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1943 - 1965 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

Septic tank TA-9-203 was built in 1943 of reinforced concrete with a wood cover. The dimensions of the tank were 4' x 
9' x 4'. It was reported to have been removed in 1965. The tank served Building TA-9-3, and it is the only septic tank 
that has been identified for the old original TA-9 buildings. 

WASTE INFORMATION 

The waste handled by this septic tank was primarily sanitary although there is a possibility that spent photo processing 
solutions and other small quantities of industrial wastes were occasionally discharged to the tank. In a 9/29/59 
contamination inspection of vacated LASL structures, building TA-9-3 was reported to be contaminated with HE and 
radionuclides, which may have entered the septic system. 

RELEASE INFORMATION 

The tank probably overflowed to a seepage field or an open drain; it is unknown whether a release beyond the seepage 
field or outfall has occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-006 TA9-2-CA/ST/S/O/SI-A/I-HW/RW Tsk 36 : n TA-9-203, -3 



9-007 J:NACTJ:VB SUMP 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) Sli4P 
UNIT USE TREATMENT 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1952 - ? 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNJ:T J:NFORMATJ:ON 

Sump TA-9-202 is a basket pit that was built in 1952 of reinforced concrete and served Building 51 (the Environmental 
Test Chanber). The dimensions of the sump are 4'311 x 3'8" x 7' deep. This sump appears to have replaced TA-9-199. It 
is believed to be inactive. According to CEARP, the sump is contaminated with HE. 

WASTE J:NFORMATJ:ON 

The waste consisted of HE residues. 

RELEASE J:NFORMATJ:ON 

It is unknown whether there has been a hazardous release from this unit. 

SWMU CROSS-REFERENCE LJ:ST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-007 TA9-2-CA/ST/S/O/SI-A/I-HW/RW Tsk 36 : 70 TA-9-202, -51 



9-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-9 
SURFACE IMPOUNDMENT 
TREATMENT/DISPOSAL 
INACTIVE 
EST. 1950s - 1980s 
UNKNOWN 
UNKNOWN 

OXIDATION POND 

SUMMARY 

10/31/90 

MATERIALS MANAGED SANITARY WASTE 
UNKNOWN 

UNIT INFORMATION 

An old lagoon [9-008(a)] and oxidation pond TA-9-212 [9·008(b)l were used for the oxidation of sewage. The lagoon has 
been excavated; its dimensions were 50' x 150' x 7'. The oxidation pond is inactive; it measures about 65' x 15' x 6' 
deep, has clay plating and emulsified asphalt waterproofing, and has overflow lines and drainlines. It is surrounded by 
an 8' high chain-link fence. 

WASTE INFORMATION 

Both units received sanitary waste. It is unknown whether the waste contained hazardous constituents. Waste formerly 
managed by the lagoon are now in the TA-9 oxidation pond. 

RELEASE INFORMATION 

The pond drained to an outfall with NPDES serial number 025. It is unknown whether hazardous materials were released to 
this outfall. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9·008(a) ** 8.002 Tsk 36 : 75 
9-008(b) ** 8.004 TA-9-212 

** No corresponding E. R. Program unit. 



9-009 LAGOON AND SAND FILTER 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SURFACE IMPOUNDMENT SUSPECTED HAZARDOUS WASTE 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A lagoon, TA-9·218, and two sand filters are used to treat sanitary waste from buildings TA-9-20, -28, -29, -21, -32, 
-33, -34, -37, -35, and -38 in TA-9 and TA-8 sanitary waste. The lagoon is 62' x 39' x 7' deep. The pond has concrete 
sides and bentonite bottom. Its dimensions are 30' x 70'. The pond discharges to the sand filters, which are 50' x 
30'. The sand filters contain flexible membrane liners and are surrounded by a concrete curb. After flowing through the 
sand filter, the effluent is discharged to a NPDES-permitted outfall, EPA no. 555 025. 

WASTE INFORMATION 

The lagoon receives sanitary waste and possibly spent photo processing solutions. In previous years small amounts of 
industrial liquids may have been discharged to the lagoon. 

RELEASE INFORMATION 

It is unknown whether hazardous waste has been discharged. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

9-009 ** 9.020- Tsk 36 : 47 71 
9.022 

ASSOCIATED STRUCTURES 

TA-9·218, ·20, ·28, ·29, ·21, ·32, 
-33, -34, -37, -35, -39 

** No corresponding E. R. Program unit. 



9-010 WASTE CAN SHELTERS 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS UNKNOWN 
PERIOD OF USE 1961 - ? 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Structure TA-9-48 [9·010(a)l was built in 1961 and is described as a waste can shelter. The structure has a steel frame 
construction with corrugated steel siding; it measures 2'6" x 11' x 6'6" (average height). Structures TA-9-206 and -207 
[9-010(b) and (c)] have also been identified as waste can shelters. TA-9-206 is located northeast of the TA-9-142 
laboratory building. TA-9-207 is located north of TA-9-48. 

WASTE INFORMATION 

The wastes stored in TA-9-48 consist of HE-contaminated rags which are burned at TA-16. Waste solvents may also be 
stored here. Stained ground has been identified around a chemical and explosive storage bin on the northeast side of 
TA-9-48. The wastes stored in TA-9-206 and -207 are unknown. 

RELEASE INFORMATION 

It is unknown whether hazardous releases have occurred from these units. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

9-010(a) 
9-010(b) 
9-010(c) 

** 
** 
** 

Tsk 37 : 126 

ASSOCIATED STRUCTURES 

TA-9-48 
TA-9-206, ·142 
TA-9-207, ·48 

** No corresponding E. R. Program unit. 



9-011 ACTIVE CONTAINER STORAGE AREAS 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED UNKNOWN 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 1 - PRESENT 
HAZARDOUS RELEASE UNKNorwN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

According to the 4/90 LANL Active Container Storage Areas database, there are three active container storage areas in 
two buildings in TA-9: 1) TA-9-21 [9-011(a)] has satellite storage; 2) TA-9-39 [9-011(b)l has a satellite storage area 
west of the building. A November 1988 field survey identified an additional storage area on the south side of TA-9-38 
[9-011(c)], which contained 2 drums. Another waste container storage area might be located north of TA-9-43, but the 
exact location is unknown. 

WASTE INFORMATION 

The waste stored in the TA-9-21 and -39 areas is HE waste, generated by experiments. The storage area near TA-9-38 
stores isobutyl acetate and methyl sub-oxide. A LANL archive memo stated that TA-9-21 was ranked a moderate hazard in 
1979 due to operations involving HE and tritiun. 

RELEASE INFORMATION 

It is unknown whether hazardous releases have occurred from these units. However, past operations at most container 
storage areas have resulted in systematic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

9-011(a) 
9-011(b) 
9-011(c) 

** 
** 
** 

9.001 
9.002 

Tsk 37 104 
Tsk 37 124 
Tsk 37 125 

ASSOCIATED STRUCTURES 

TA-9-21 
TA-9-39 
TA-9-38 

** No corresponding E. R. Program unit. 



9-012 POSSIBLE WASTE PIT 10/31/90 

SUMMARY 

LOCATION : TA-9 MATERIALS MANAGED : UNKNOWN 
TYPE OF UNIT(s) : PIT 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : ? 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

Engineering file 1757 indicates a possible waste pit in TA-9. It is unknown whether the pit was located in the old TA-9 
or the new TA-9, or even if the disposal area existed. It has not been found during field surveys. 

WASTE INFORMATION 

The type of waste is unknown. 

RELEASE INFORMATION 

It is unknown whether a hazardous release has occurred from this disposal area. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9·012 TA9(AE)-4-L-I-HW/RW 



9-013 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

MATERIAL DISPOSAL AREA M 10/31/90 

TA-9 
SURFACE DISPOSAL 
DISPOSAL 
INACTIVE 
EST. 1940s- 1960s 
SUSPECTED 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
SUSPECTED RADIOACTIVE ~ASTE 
SOLID ~ASTE 

UNIT INFORMATION 

This material disposal area (MDA-M) is a surface disposal site Located in a remote area east of TA-8 and north of the 
main area of TA-9. It is estimated to cover approximately 3.2 acres. 

WASTE INFORMATION 

The wastes identified by a visual inspection include construction debris, Land-clearing debris (e.g., tree stumps), 
asbestos, and Laboratory waste. A number of discarded gun barrels, chemical bottles, and paint cans were buried in this 
Location in the 1950s. The Laboratory waste may be contaminated with chemicals, explosives, and uranium. 

RELEASE INFORMATION 

It is suspected that releases may have occurred from natural mobilization processes. 

NOTES 

This SWMU was formerly SWMU No. 0·009. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-013 MDA-M Tslc 36 : 37 MDA-M 



9-014 FIRING SITE 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

FIRING SITE 
TESTING/DISPOSAL 
DECOMMISSIONED 
EST. 1945 
UNKN~N 

NONE 

UNIT INFORMATION 

Engineering records indicate that the TA-23 firing area, renumbered TA-9-176, was constructed of reinforced concrete, 
15' x 15' x 8', with an earth barricade on 3 sides. It included an irregularly shaped reinforced concrete structure 
consisting of two firing pits in a concrete apron measuring 31 611 x 12' x 1211 thick. The pits were used for the testing 
of lens charges of up to 135 lbs. of HE. The site was used actively during the war, but was decommissioned in 1952. 

WASTE INFORMATION 

HE residues and metals may have dispersed at and around the site. 

RELEASE INFORMATION 

There is no evidence of past low-order shots that may have scattered HE or of any current residues remaining at the 
site. 

NOTES 

This SWMU was formerly SWMU No. 23-001. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-014 TA23-1-CA-I-HW/RW TA-9-176 



9-015 INDUSTRIAL WASTE MANHOLE 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

MANHOLE 
TREATMENT/DISPOSAL 
DEC(MIISSIONED 
EST. 1945 
UNKNOWN 
NONE 

UNIT INFORMATION 

Engineering records indicate an industrial waste manhole, TA-9-178, formerly located within TA-23. Further information 
is lacking. Whether there were other liquid waste handling systems is not known; however, they would be expected. 

WASTE INFORMATION 

The waste is assumed to have been laboratory type wastes and perhaps HE residues. It is not known how sanitary wastes 
were handled. 

RELEASE INFORMATION 

Information on the manhole, its drainline, or possible releases is lacking. 

NOTES 

This SWMU was formerly SWMU No. 23-002. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-015 ** TA-9-178 

** No corresponding E. R. Program unit. 



9-016 DECOMMISSIONED UNDERGROUND STORAGE TANK 10/31/90 

SUMMARY 

LOCATION TA-9 MATERIALS MANAGED PROOUCT 
TYPE OF UNIT(s) UNDERGROUND TANK ' 
UNIT USE STORAGE 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOO OF USE ? - 1959 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The underground storage tank TA-9-182 was located east of TA-9-1. It was abandoned in 1959 and removed in 1965. 

WASTE INFORMATION 

The tank stored petroleum fuel product. There is no record of hazardous/radioactive waste storage associated with this 
tank. 

RELEASE INFORMATION 

There is no information on the extent of any releases associated with leaks or the removal of the tank. However, until 
site characterization information is acquired which indicates that there were no releases, it must be assumed, based on 
past tank removals at the Laboratory, that the tank may have leaked. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

9-016 ** Tsk 37 : 123 TA-9-182 

** No corresponding E. R. Program unit. 



SWMU 

9-Q01 (a) 
9-Q01 (b) 
9-Q01 (c) 
9-Q01 (d) 
9-Q02 
9-Q03(a) 
9-Q03(b) 
9-Q03(c) 
9-003(d) 
9-Q03(e) 
9-Q03(f) 
9-Q03(g) 
9-Q03(h) 
9-Q03(i) 
9-004(a) 
9-Q04(b) 
9-Q04(c) 
9-Q04(d) 
9-Q04(e) 
9-004(f) 
9-004(g) 
9-Q04(h) 
9-Q04(i) 
9-Q040) 
9-Q04(k) 
9-004(1) 
9-004(m) 
9-Q04(n) 
9-Q04(o) 
9-QOS(a) 
9-00S(b) 
9-QOS(c) 
9-00S(d) 
9-00S(e) 
9-00S(f) 
9-QOS(g) 
9-QOS(h) 
9-QOG 
9-Q07 
9-QOS 
9-Q09 

Rev. 1, 7/2100 

LAN:TA-Units/17 

TA-9 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

9-1 
9-1 
9-1 
9-1 

Not shown, location unknown 
9-1 
9-1 
9-1 
9-1 
9-1 
9-1 
9-1 
9-1 
9-1 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-2 
9-3 
9-2 
9-2 
9-4 
9-2 
9-2 
9-2 
9-2 

Not shown 
9-2 
9-3 
9-2 



SWMU 

9-010(a) 
9-010(b) 
9-010(c) 
9-011 (a) 
9-011 (b) 
9-Q11 (c) 
9-012 
9-013 
9-014 
9-015 
9-016 

TA-9 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

9-2 
9-2 
9-2 
9-2 
9-2 
9-1 

Not shown, location unknown 
9-6 
9-1 
9-1 

Not shown 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 7/2190 
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STRUCTUII[ STRUCTURE 
-11[11 D[SICNATION 

STRUC.TUR[ NOW[NCLATUA[ R[WARKS 

fA-e- At I R~'-'Q\/1:: rees 
T• - 11-z -~- 2 

Rt'-'OV[Q 111110 
TA-11-l At- l R['-'OV£0 111110 
TA II-~ At- ~ Rt ... OV[ 1911~ 
TA-11-~ ... ~- ~ R£~ II liS 
TA- II- II At- II Rt..,ovto 111110 
TA- 1- 7 At; 7 R[t.IOVE 111110 
TA-11- A[- Rt..,ovto 111110 
TA-l- At- REMOVED 111110 
TA II •Q A[ 0 R[WOVED 111110 
TA-t- I A[- I REMOVED 111110 
TA II- l A[ 2 Rt ... OVED 111110 
TA t- l A[- 3 REMOVED 111110 
A-t- ~ A[ - .. REMOVED 11180 

TA-e ~ A[- !I F'.~"'OVED 1118!1 
TA-e- t At • REMOVED 1<1110 
TA ·8- 7 A 7 REMOVED 111110 
TA-t- t A[ • RtWOVtD 111110 
TA-8- • A[ II ~[WOVED 111~2 
TA- II- 20 A[ zo GUARD HOUSE 
TA-ll Z I At 21 LAIIORATORY L orrrct IK.DG. 
TA 11-22 A[ 22 '-'AGAZETT[ 
TA II 2 A[ 23 WAGAZtTT[ 
TA- 8- 2o4 A[ 2• '-'AGAZETT£ 
TA II 2!1 A[ - 2!> . WAGAZtTTE 
TA II- 21 A[ 211 WAGAZ[TT[ 
TA- <1- 27 A[ 27 MAGAZtTTE 
TA- II 21 A[ 21 SHOP BUILDING 
TA-<1-21 A( 28 STOCK lo EQUIP .. [ NT BUILD! NG 
TA-e lO A[ lO GAS STORAGE 
TA-<1 li'A[-31 GAS STORAGE 
TA 8-32 A[ 32 A80 .. AT0"Y !lUI DING 
TA 11-lJIA[ 33 LAIIORATORY I!IUILDING 
TA- Il-l• I A[ 3"' PIIOCESS LABORATORY 
TA-<1-3!\IA[ l!l PfiiOCtSS AIIO,.ATOIIY 
TA 11-31 AE 31 WACOAZIN! 
TA 8-371A[ 37 '""OCtSS LAIIOAATORT 
TA- 1- 3111 A[ lt PROCESS AIIOAATOIIY 
TA 8-311 A[ 3e 'WAGAZINE 
TA- e-~0 A[ •o DRY HOUSE I!IUILDING 
TA-II-o41 A[ "'' COMf"ORT STATION IK.DG. 
TA-II-~2•A[ •2 PROCESS LAIIORATORY 
TA 8-o431A[ .. 3 PAOC[SS LAIIOIIr"ORY 
TA-e-•• •A[ ..... 'loiAGAZINl 
TA-11-~~ A[ .. !I PAOCtSS LAIIORA'.OIIY 
TA ·-~II I A( .... PIIIOC[SS AIIORATORY 
TA-<I-o47 A( •7 WAGAZINI: 
TA- II-~~ lA( ... loiACHINING BUILDING 
TA · 1- ~~ A[ ~. MAGAZINE 
TA- 8 ~0 A( !10 RECI:IVING L SHIPPING !I LOG 
TA-e-~1 A( !II i [NVI .. ONMI:NTA E!ITCHAMIIE 
TA- 8-sz A[- !>2 WAGAZIN[ 
TA-11-SliA[ 53 'WAGAZIN[ 
TA-11-S~IA[ !I~ iloiAGAZIN[ 
TA 9-SS•A[ S!l MAGAZINI: 
TA • 511 I A[ !II "EMOVED 11110 
TA- II- !>7 A[ - ~7 REMOVED 11111!1 
TA ·e-St AI:- !It "tW VE I <IllS 
TA-8-Se At- !le REMOVED 18~0 
TA •- eo A[- 110 RE!!!OY1:D !Ull 
TA ·-II A[ .. Rt..,u:~o 111115 
TA-_1_- 82 A[- 112 REMOVED I <IllS 
TA-1-U A[- 113 ••~ooovED 1<1112 
TA t- ... 1 A[- 8"' IIA""ICAOI: 
TA ·-II, All:- II, ,.A .. AICAD!: 
TA-11-811 A[ til IAII .. ICADI: 
TA-e-87'A[ 117 IIAIII-.CADt 
TA-_t_- .. ... r::.- Ill IIA""' AD[ 
TA ·I- 81 A Ill , IA""IC:APE 
TA- 1- 70 AI: - 70 IIA""ICADI!: 
TA-t-71 A[- 71 lA""' ADt 
TA- 11- 72 A[- 72 IA""ICAD[ 
TA- e- 73 A[ 73 IIA""ICADt 
TA- e-1• AI:- 7"' IAA .. ICADl 
TA- e- 75 I A[ n LIA""Ic.ADI: 
TA-_L-71 A -71 A[...OVED 1<1.52 
TA-1-77. A 77 "[loiOVEO 18!12 
TA- e- 71 A - 71 R[MOVED 1<1!'12 
TA-e-7e A - 7. II[MOV[Q 19!12 
TA- 1-10 A - eo "Et.OOVED 19.52 
TA-I-II A Ill TANK SEPTI ABANDONED 1970 
TA- 8-12 A - 112 MANHOLE SAHITARI' A8AN00Nt 1970 
TA-ll· •l AE- l.l REMOVED 11111!1 
tA-e-t•IA[- I"' R[loiOVtD IIIII !I 
TA •-t, A[- 115 ''!:MOVED IIIII~ 
TA- e- II A[- II AEWOVEO liltS 
TA •-a A[- t7 "!MOVED IIIII !I 
TA- 1- Ill A[- Ill - A[MOV[D Ill !I~ 
TA •-••'At-ee A[WOVED l<le!'l 
TA-t-110 AI: to !~[MOVED 1~11!1 
A-e-er A[- I II[MOVLC' rees 

TA- II- 12 A[- IZ II[MOY(O 1111!1 
TA-_t- Ill At- e:s l't[MQV[D I <IllS 
rA-e- •• AI!:- 4 AEWOVI:D rells 
TA-t- 11!1 A[-,, 
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STRUCTUAE STRUCTURE STRUCTUf•t: NOWtNC.LATUR£ JII[WAAKS APPROXIMATE 
NUWIIER DESIGNATION GRID LOCATION 

TA -11-<10 At - 1111 R [ '-'Q\1[1) IIIII~ 

r.o.- e-1111 A RE;..ooVED rea~ 

TA -II- I 00 A[ 100 R['-'OVEO '"~ TA- II- 10 I A[ 101 REr..ovEO IIIII~ 

TA-11-102 A[ 102 pfr.i()v-to IIIIlS 
TA- 11-103 A[ 103 REMOVED 1962 
TA- 9-104 A[ 10~ niANSI'ORMER STATION O•OOW20•00 
TA-9-IOS A[ 10~ TANK SEPTIC N ~ •OOW4~•00 

TA- II- I 0 AE lOll TANK I SEPTIC N ~·OOW35'•00 
TA-11-107 A[ 107 TANK SEPTIC N ~-oow3Q•O 

TA- II- I 011 A[ lOll TANK SEPTIC N ~·OOW2S•OO 

TA- II- I 0 A[ lOll TANK SEPTIC s s •oow~o·oo 
TA- 11-1 I 0 A[ 10 TANK ; S PTI N S•OOWIS•OO 
TA-g- I I I A[ II MANHO.f SANITARY N ~·oow•~·oo 
TA- 9- I I A[ 12 '-'AN HOLE ST[AW N ~·oow~!l·oo 
TA- 9- I I 3 A[ 13 "'ANHOL( SANITARY N ~-oow•~·oo 
TA-9-1141A[ '"' loiANHOLt INDUSTRIAL WAST[ N ~ •oo w•~·oo 
TA-11-II~IA£ I~ WANHOL[ INOUSTRIA WAST[ O•OOW"''•OO 
TA- II II AE ,. '-'AN HOLE SANITARY O•OOW"''•OO 
TA- II I I 7 A[ 17 "'ANHO STEAW N ~·OOW"''•OO 
TA- 11-1 Ill A[ Ill "'ANHOLE SANITARY N ~-oow•o•oo 
TA- II- I I AE I <I "'AN HOLE INDUSTRIAL WASTE N !>•OOW"''•OO 
TA- II 12 At 20 MANHOLE INDUSTRIAL WAST[ N !>•OOW"''•OO 
TA-11-121 A[ 21 "'ANHOLE INDUSTRIAL WAST[ N !I•OOWl~•OO 
TA- II- 12 AE 22 WANHO .[· INDU~TRIA -.5Tt N ~-oow"''•oo 
TA-11-123 A[ 23 "'ANHOLE ~ANITARY N !>•oow•o•oo 
TA- II- 12~ AE 12 .. MANHO .E I SANITARY N ~·OOW"''•OO 
TA-9-12!1 AE 12!1 WANHO STEAM N 5•oow.-o•oo 
IT~ --~-12.6 ··~ ! Z.Jl 1• CANCE EO 
TA- II -12 7 A[ 127 '-'ANHOL{ ~ANITART N ~·OOW40+00 

TA- 8-1211 A[ 1211 MANHOLE INDUSTRIA WASTE N S•O w ~·o 
TA- <1- 12 A[ 12<1 '-'AN HOLE SANITARY N !•OOW3~•00 
TA- II- 13 A[ 130 WAN HOLE STEAM O•OOWlS•OO 
TA- 11-131 AE Ill WANHO STEAM O•OOWJ~•OO 
TA- II- 13 A[ 132 MANHO _[ SANITARY O•OOWl~•OO 
TA 8-133 A[ 133 '-'ANHO E INDUSTRIA -STt N ~-oowJO•O• 
TA- II- 13 A[ 13"' WANHO.E SANITARY N !1•0 WlO•O 
TA-11-13~ At Ill! '-'ANHO .[ INDUSTRIA -~TE N S•QQ W3Q•QC 
TA- II 1311 A[ 1311 MANHOLE INDUSTRIA WAST~ N ~-oowJO•oo 

TA 8-137 AE 137 '-'ANHOL[ SANITARY N !I•OOWlO•OD 
TA- II 1311 A[ 1311 WAN HOLE• INDUSTIIIA WASTE N !>•OOWlO•OO 
TA-11-tliiA[ 1311 MANHOLE' !>TEAM O•OOWlO•OO 
TA-·-I~OA[ lo40 '-'ANHO .t· SANITARY O•OOWJO•OO 
TA-11-r•r A[ '"'' WANHOLE ·I NDU~TRIAL WAST[ O•OOWlO•OO 
TA- II- io42 A[ - 1~2 WA"!l'!QI I NDUSTIIIAL .~Tt. O•OOW3~•00 
TA-II-Io43 A( 1~3 '-'ANHO . SANITARY O•OOWl!I•OO 
TA-II-i"'o41A[ '""" MANHO NDUSTRIA -ST[ O•OOWlS•OO 
TA- <a-r•s AI: 1~5 WANHOL IND ISTRIA -.5TE s 5•00W20•00 
TA -ll-lo4 A[ ~~· WANHO SANITARY. s ~-oow20•oo 

TA-II-I~ AE 1~7 WANHO .t SANITARY o•oow•s•oo 
TA- II- I~ AE ~~· PUMPING STATION STEAM N !>•OOW2!>•00 
TA-8-Io4 AE ,~. TliANSI'O I ME" STATION o·oow•s·oo 
TA- <1- I~ Al 1~0 WANHOL[ WATER ""v N S•OOW!IO•OO 
TA- 9- IS I A[ '" MANHO GAS D"IP POT N S•OOW!IO•OO 
TA :-'l.-1 ~ A[ I ~-z CANCE 'FO 
TA -9 IS 3 AE 153 CANCElcED 
TA- II- I~ A[ ~~· MANHOL TELEPHONE, ELECTRICAL N !I•OOWlO•OD 
TA- 8- I~ AE I !Ill WANHO lEL ,pH NE, tl TRIClll.. N !I•OOW30•00 
TA-II-I~ A[ ~~· WANHO .1 E ECTRICAL TELEPHONE O•OOW3,•00 
TA <I- I ~7 A[ IS1 WANHO .f TELEPHONE ELECTRICAL N !1•00-5•00 
TA- <l-IS A[- ISII MANHOLE. T[L[PHO>i£, ELECTRICAl. N 5•00W35•00 
TA_-_1-15 ... t. I !Ill "-'ANHO TELEP'IO>iE ELECT!liCAl. O•ODWlS•OO 
TA-ll reo AE 180 WANHO E I EI.ECTRICA 0•00 W 1~•00 
TA- II- ill A[ ill I WANHOL[ TELEPHONE, ELECTRrc.AI.. N !I•OOWlS•OO 
TA- <l-1 8 A[ 1112 REMOVED 19 2 
TA- 8-1113 A[ Ill ROAD BlOC~ N S•OO W"''•OO 
TA- 11-18• AI; , ... ROAD 8l.OC~ N !I•O W"''•OO 
TA- II- Ill A[ 111!1 ROAD BLOCK N !I•OOWJS•OO 
TA- 11-111 A[ IIIII ROAD B c~ N 5•00W"''•OO 
TA <1-1117 AE 1117 ROAD 8l.OC~ RELOCATED TO TA·Io4·U 
TA-8-1111 AE IIIII ROAD !ItO~ N 5•00W30•00 
TA- <I- I 8 A[ 189 ROAD 1!1 c~ N ~-oow2s•oo 

TA-<1-170 AE - 170 ROAD BlOCK O•OOW30•00 
TA- II- I 71 A( 171 ROAD II.OCK O•OOWl~·OO 
TA- 9- I 7 A[ 172 ROAD BO~ O•OOW35•00 
TA-11-173 AE 173 ROAD 8t,QC:K O•OOW"''•OO 
TA- II- I 7 A[ 17~ ~t'-'OVEC. IN !I 
TA- 11-1 B A[ IB P(W0V[D IIIII~ 

TA-11-17 A[ 1711 R[WOV[D 11152 
TA-11-17 AE 177 •REWOVtD 19.52 
TA- <1- I 7 A[ 1711 REr..ovtD 19!12 
TA- II- I 7 A[ 17<1 !AANHO.J. . INDUSTRIA W'\!ITE 0•00Wo4~•00 
TA- <1- 1110 A[- 1110 RE"'OVED 19o4S 
TA- <1- 1111 A[ fill GlA~ t<<JUSE RE OCATEJ.L TO TA·I~-ZQI_ 
TA-t- Ill A[ 1112 I RiMOIIEO 1'16!1 
TA- II- 1113 A[ 1113 ROAD Bl.OC~ N ~-oowl!l•oo 
TA- e- Ill A[ Ill"' 1ANK SETTLING, INO WASTE o•oow•~·oo 
TA- <1-111 A[ ill~ TANK SETTLING IND WASTE O•OOW40+00 
TA- II- Ill A[ 1118 TANK 5ETTLING, IND WAST[ O•OOWl!I•OO 
TA -11-111 A[ lt7 TAIOK 5ETTLING INO. WASTE O•OOWl!I•OO 
To\- 8 -Ill AE I til TANK . SETT rNG. IN WAST[ - W.l!l• 
TA-e-ra AE Itt TANK SETTLING. IND. WAST[ O•OOWlO•OO 
TA-_'f-18 A[ I <10 TANK Sl TT IN IND '/loASTt O•OOWZS•OO 
TA-8-111 AE ,,, TANK S[TTLING,IND WAST[ N S•OO'N"'5•00 

A[WOYI:D 1111!1 TA-t- I e At 112 TANK $[TT LINC. IN:l W"ST[ N !l•oow•o•oo 
TA-t-18•A[ e8 II[WC>V[C ,.11!1 TA- 8 I <I A[ 183 TANK S[TT LINC:. IND. WA~ T[ N !l•oow•o·oD 
TA-I-111Al- 17 arLAI"\u&ft lOA Ill TA.- Cll- ta..a ., ..... T.a.wllll. t~Y'W"I ,...,. oa.lt\ .a.••'Yr .... a.nt't.Uo~'l.""•"'"' I .. --· ··• o· •• 0"? •z· I ...... 1"'""7"'=1"'"' omr•z I"-., .. __ 77' 
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AEC 
ASL 
BTX 
CEARP 
CERCLA 
CFR 
CMP 
CMR 
D&D 
DOE 
dU 
EETF 
EID 
EM 
EPA 
EP TOXIC 
ER 
FP 
HE 
HEPA 
HSE 
HSWA 
IWMP 

LAAO 
LAMPF 
LAM PRE 
LANL 
LAPRE 
LASCP 
LASL 
LL 
MAP 
MDA 
ME GAS 
MFP 
N.C. 
NMEID 
NPDES 
O.D. 
OWR 
PAH 
PCB 
PHERMEX 
P.N. 
PPB 
PPM 
RCRA 
RH 
SARA 
SRF 

WP:LANL:Ust-1 

UST OF ACRONYMS 

Atomic Energy Commission 
Above Sea Level 
Benzene, Toluene, Xylene 
Comprehensive Environmental Assessment and Response Program 
Comprehensive Environmental Response, Compensation and Uability Act 
Code of Federal Regulations 
Corrugated Metal Pipe 
Chemical Metallurgical Research (Building) 
Decontamination and Decommissioning 
U.S. Department of Energy 
Depleted Uranium 
Experimental Engineering Test Facility (Building) 
New Mexico Environmental Improvement Division 
Electromagnetic 
U.S. Environmental Protection Agency 
Extraction Procedure Toxicity 
Environmental Restoration 
Fission Products 
High Explosive 
High Efficiency Purified Air (Filter) 
LANL Health, Safety, and Environment Division 
Hazardous and Solid Waste Amendment to RCRA 
Interim Waste Management Program (DOE's Department of Defense Waste 
and Transportation Management) 
U.S. Department of Energy Los Alamos Area Office 
Los Alamos Meson Physics Facility 
Los Alamos Molten Plutonium Reactor Experiment 
Los Alamos National Laboratory 
Los Alamos Power Reactor Experiment 
Los Alamos Site Characterization Program 
Los Alamos Scientific Laboratory 
Low Level (Radioactive Waste) 
Mixed Activation Products 
Material Disposal Area 
Multiple Energy Gamma Assay Spectrometer 
Mixed Fission Products 
Non-Compactible (Radioactive Waste) 
New Mexico Environmental Improvement Division 
National Pollution Discharge Elimination System 
Outside Diameter 
Omega West Reactor 
Polycyclic Aromatic Hydrocarbons 
Polychlorinated Biphenyls 
Pulsed High-Energy Radiographic Machine Emitting X-rays 
Property Numbers 
Parts Per Billion 
Parts Per Million 
Resource Conservation and Recovery Act 
Remote Handled (Radioactive Waste) 
Superfund Amendments and Reauthorization Act 
Size Reduction Facility 



SWMU 
TA 
TCE 
TRU 
Tsk 
TSTA 
UST 
WIPP 

WP:LANL:Ust-2 

UST OF ACRONYMS 
(Continued) 

Solid Waste Management Unit 
Technical Area 
Trichloroethylene 
Transuranic 
Task 
Tritium Systems Test Assembly (Building) 
Underground Storage Tank 
Waste Isolation Pilot Plant 



TA-10 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 10 was decommissioned and decontaminated in the early 

1960's. Its location lies outside the northeastern comer of the Laboratory and is presently 

owned by Los Alamos County with restricted use provisions suggested by DOE. The area 

was used as a firing site and, for a period of years, included a chemical laboratory (DOE, 

1987a). Radioactive materials, acids, metals, and laboratory wastes were disposed of or 

released. 

TA-1 0 was decommissioned from 1960 to 1963. It was recognized at the time of 

decommissioning that some radioactive materials probably remained in the canyon. 

Consequently, several follow-up surveys were conducted over the years. In 1976, TA-10 

was reevaluated as part of the Formerly Utilized Sites Remedial Action Program (FUSRAP). 

Investigations and subsequent excavation during this program left unacceptable levels of a 

radioactivity between 10 and 40 feet below the pits (see 10-003), but acceptable 

radioactivity levels at depths less than 1 0 feet. In 1983, concrete monuments were 

installed delineating a "Designated Restricted Area." 

The site of former TA-1 0 lies along the streamed of Bayo Canyon at about 6,600 to 6,800 

feet asl. The bedrock in the area is a non-welded member of the Bandelier Tuff. The site 

lies in the Pinon-Juniper overstory vegetation zone. Soils have not been surveyed in this 

area. 

The potentiometric surface of the main aquifer in the Los Alamos area is at 5,850 feet asl 

at the site of TA-10. Over 700 feet of unsaturated tuff, basalt, other volcanic rocks, and 

conglomerate separate the surface from the ground water table. There is little potential for 

downward flow of surface water through the unsaturated zone to the aquifer (IT, 1987a). 

However, because a stream runs in Bayo Canyon occasionally, surface water presents a 

transport mode for any contamimation that may be present at the site. 

WP:LAN:TA-1649113 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-10 

1Q-001 
10-002 
1Q-003 
10-004 
10-005 
10-Q06 
10-007 

WP:LAN:TA-1724-12 

FIRING SITES 
DISPOSAL PITS 
LIQUID DISPOSAL COMPLEX 
SEPTIC SYSTEMS 
SURFACE DISPOSAL AREA 
BURN SITES 
LANDFILL 



10-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERICX) OF USE 

HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-10 
FIRING SITE 
TESTIIIG/D I SPOSAL 

: DECOMMISSIONED 
1944 - 1963 
KNOWN 

KNOWN 

J'IRIIJG SITBS 

StlJOIARY 

11/01/90 

MATERIALS MANAGED HAZARDOUS WASTE 

RADIOACTIVE WASTE 

UHIT INrORKATIOB 

Four firing sites were located in Beyo Canyon at TA-10. Firing Point 1 [10-001(8)] was near TA-10·22 (X·unit chamber) 
end TA-10·23 (electronics chalber). Firing Point 2 [10·001(b)] was near TA-10·24 (X·unit chamber) and TA-10·25 
<electronics chamber). Firing Point 3 [10·D01(c)l was near TA-10·26 (X·unit cha.ber) and TA-10·27 (electronics 
chamber). Firing Point 4 [10·001(d)] was near TA-10·28 (X·unit chamber) and TA-10·29 (electronics chalber). The firing 
sites were used for experiMnts using HE •• en explosive driving force i..,.eting on •tela. Shots usually contained • 
radioactive source, lenthenu~~-140, for diagnostic purposes. The SSM firing areas were used .any tiM&. They were 
dec011111issioned in 1963. Additionally, TA-10 MY have been the area in which sand pile detonation experi~~~nts were 
conducted [10·001(e)]. A 6/8/44 photograph shows • send pile with en estiMated height of 24 inches and • bese diameter 
of 68 inches. There has been no verification that the photo was taken in TA-10. The sand pile detonation progr• 
objective was to deterMine the ratio of send to explosive to deterMine 1> how to retain active .. teriel in the send, 2> 
probable recovery, and 3) ~~~echeni1111 of explosion. This site has been transferred to Los AliiiiiOS County. 

WASTI INlORKATIOB 

According to the CEARP, a total of about 2,000 kg of natural ureniu., 3,380 kg of ureniu.-238, 39.6 Ci of strontiu.-90, 
lead, and possibly beryll fUll were included in the shots. Other •terials included alu.inu., steel, cable, and 
electronics ccnponents. The lenthenu.-140 used in diagnostics has since decayed to below detection levels. Sand pile 
detonation experi~~ents used non-radioactive cobalt nitrate as • tracer end HE. 

RELEASB IBPOBMATIOB 

Deposition of residuals around the firing point ~~ on the ..aunt of HE end the configuration of the shot. Much of 
the residual meterial was deposited near the firing area. Fine particulates were dispersed further, up to several 
mi lea. In 1963, the area surrounding the firing sites to a radius of about 760 •ters was swept end 90 truck loads of 
debris, including asphalt and soil, was transported to IIIA·G for disposal. The firing peds were washed with water end 
swept after eech shot. Wesh water flowed into natural surface drainages and the natural stre• channel to the north of 
the firing sites. Further surface cleanup hu been undertaken at periodic intervals in the years since. Today, SMll 
amounts of residuals such as firing cable end shrep1el reMin at the site. Radiation levels slightly above background 
ere occasionally .. aaured there, particularly in soils surrounding the firing ereu. 

SJKQ CROSS-RIPBRIBCI LIST 

SWMU NlJ!!BER C£ARP IDEITIFICATION pg!BERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRucTYRES 

10·001(a) TA10·1·CA·J·HW/RW 10.002 Tsk 15 : 5 10 14 TA-10·22, -23 
10·001(b) TA10·1·CA·I·HW/RW 10.002 Tsk 15 : 5 11 14 TA-10·24, -25 
10·001(c) TA10·1·CA·I·HW/RW 10.002 Tsk 15 : 5 12 14 TA-10·26, -27 
10·001(d) TA10·1·CA·I·HW/RW 10.002 Tsk 15 : 5 13 14 TA·10·28, -29 
10·001(e) TA10·1·CA·I·HW/RW Tsk 15 : 9 



10-002 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-10 
:PIT 
: DISPOSAL 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE EST. 1945 - 1950 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

DISPOSAL PITS 

SUMMARY 

10/31/90 

MATERIALS MANAGED : RADIOACTIVE ijASTE 
MIXED ijASTE 

UNIT INfORMATION 

Two pits were dug for the disposal of spent chemicals and laboratory equipment. TA-10-44 [10-002(a)l measured 8' x 5' 
x 12' deep (2' x 2' x 5' deep, according to engineering records). TA-10-48 [10-002(b)l was divided into two sections, 
each 5' x 5' x 10' deep (6•6• x 5'4" x 10' deep according to engineering records). This site has been transferred to 
Los Alamos County. 

WASTB INFORMATION 

TA-10-48 received gloves, bottles, laboratory equipment, and at least some of the liquid residuals from the lanthanum 
extraction process which contained an estimated 117 Ci of strontium-90. TA-10-44 received gloves, rags, acid bottles, 
and similar items. 

RILIASB INFORKATION 

In 1963, all solid wastes were r1110ved fr011 TA-10-48 and soil was removed to a depth of 26 feet. Excavated material was 
taken to MDA-G at TA-54. At a depth of 26 feet, slight stronti~ contamination reained; because gross beta levels were 
approaching backgr~, the pit was filled. TA-10-48 is included in the area with posts recomnending no excavation 
before 2142 A.D. TA-10-44 was also decommissioned; waste iteMS were removed and soil excavated to a depth of 15 feet. 
At that depth, the bott011 of the pit indicated 1.5 mR/h beta/gamma. The pit was then refilled. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

10-002(a) 
10-002(b) 

TA10-3-L-I-HW/RW 
TA10·3-L·I-HW/RW 

Tsk 15 : 26 
Talc 15 : 25 

ASSOCIATED STRUCTURES 

TA-10-44 
TA-10-48 



10-003 LIQUID DISPOSAL COMPLEX 10/31/90 

LOCATION : TA-10 MATERIALS MANAGED : MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: DISPOSAL SYSTEM 
: TREATMENT/DISPOSAL 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE 1944 - 1950 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

UNIT INlORKATION 

A liquid disposal complex served the Radiochemistry Laboratory, TA-10-1. The laboratory was used to separate, 
precipitate, end encapsulate lenthenuR-140 into sources. Radioch111ical separation generated liquid end solid 
radioactive and chemical wastes that discharged to the liquid disposal complex. The complex consisted of six pits, 
three identified as TA-10-41, -42, -43 [10-003(a), (b), and (c)] end three unidentified [10-003(d), (e), and (f)]; two 
manholes, TA-10-50 end -51 [10-003(g) and (h)l; one tank, TA-10-39 [10-003(i)l; end three stainless steel tanks 
[10-003(j), (k), end (l)]. The entire complex, along with associated drain lines, ulti-.tely discharged to leach fields 
and other areas. The system has been decommissioned. One of the unidentified pits [10-003(d)] was 1 ft in diameter and 
was located 2 ft south of TA-10-42. Another of the unidentified pits [10-003(e)l was a 2-ft square pit located 40 ft 
north of TA-10-41. The third unidentified pit [10-003(f)l was located 6ft south of TA-10-50. During decommissioning, 
a common clay drain pipe [10-003(m)l connectina pits TA-10-41, -42, end -43 was discovered. The drain was 10 ft deep. 
A leach field was found beneath TA-10-43. A drain pipe from -.nhole TA-10-40 discharged to a leach field [10-003(n)] in 
the stream channel approximately 125 ft north of TA-10-50. TA-10-41, -42, -43 were constructed of reinforced concrete, 
measured 2' x 2' x 5' deep, and had steel covers. TA-10-50 end -51 were constructed of reinforced concrete 4' x 5' x 5' 
deep. The three stainless steel tanks had capacities of 200 gallons each. In addition, a chemist who worked at the 
Radiochemistry Laboratory remembers decontamination holes [10-003(0)] located near the stre• bed leach field. It is 
possible that the decontamination holes were part of the stre• bed leach field. This site has been transferred to Los 
Alamos County. 

WASTE IHPORKATION 

The liquid wastes included nitric acid, hydrochloric acid, hydrofluoric acid, sulfuric acid, strontiua-90, as well as 
lantharu~~-140 (now decayed to below detection levels), ... u .ounts of beriua, cadlliua, platinua, benzene, carbon 
tetrachloride, other organics, and inorganic&. 

RILEASI INFORMATION 

The ultimate disposition of the liquids was discharge to the arroyo. In 1963, the pits, tanks, drain lines, and large 
amounts of cont•inated sol l were removed. Low levels of radionucl ide contamination remain at depth with a maximum of 
24,000 pCi/g gross beta detected at 430-440 Clll below the surface in 1974. The area is today posted to prohibit 
excavation prior to 2142 A.D. The area around the liquid waste disposal complex was investigated during the DOE 
environmental survey aa pert of Envirornental Probl111 24. Soil SIIIIIPle& collected fro. borings were -lyzed for metals, 
radionucl ides, volatiles, end s•fvolati les. Metals end radionucl ides (uraniua-235, cadlliua-109, end strontium-90) were 
detected. Volatiles 8nd s•ivolati les were not detected. 

S!MV CROSS-REFEREHCI LIST 

SWMU NUMBER CEARP IDENTIFJCftTION NYMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

10-003(a) 
10-003(b) 
10-003(c) 
10-003(d) 
10-003(e) 
10-003(f) 
10-003(g) 
10-003(h) 
10-003(i) 
10-003(j) 

TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O-I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 

10.001 Tsk 15 15 
Tsk 15 16 
Tsk 15 17 
Tsk 15 18 
Tsk 15 19 
Tsk 15 20 
Tsk 15 22 
Tsk 15 22 
Tsk 15 22 
Tsk 15 28 

(conti~) 

ASSQCIATED STRucTURES 

TA-10·41 
TA-10·42 
TA-10·43 
NEAR TA~10·42 
NEAR TA-10·41 
NEAR TA-10·50 
TA-10·50 
TA-10·51 
TA-10·39 
NEAR TA-10·50 



10-003 

S\oMJ NUMBER 

10-003(k) 
10-003(l) 
10-003(~) 
10-003(n) 
10-003(0) 

LIQUID DISPOSAL COMPLEX 

Page 2 
SWMU CROSS-BBPBRENCB LIST 

(continued) 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

TA10·2·S/ST/CA/O·I·HW/RW Tsk 15 : 28 
TA10·2·S/ST/CA/O·I·HW/RW Tsk 15 : 28 
TA10·2·S/ST/CA/O·I·HW/RW 10.001 Tsk 15 : 21 
TA10·2-S/ST/CA/O·I·HW/RW Tsk 15 : 29 
TA10·2·S/ST/CA/O·I·HW/RW Tsk 15 : 3 

10/31/90 

ASSOCIATED STRUCTURES 

NEAR TA-10·50 
NEAR TA-10·50 
NEAR TA-10·41, -42, -43 
NEAR TA-10·50 
NEAR TA-10·1 



10-004 SIPT:IC SYSTBMS 10/31/90 

StJMKARY 
LOCATION TA-10 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

: DECOMMISSIONED 
SEE BELcal 
SUSPECTED 
KNcaiN 

VN:IT :INFOBMAT:IOH 

SUSPECTED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

Two septic tanks handled sanitary wastes and other liquids. Tank TA-10·40 [10·004(a)] served personnel In Building 
TA-10·21, had a capacity of 550 gallons, and discharged to a pit 118asurlng 8' x 8• x 12' deep. An engineering drawing, 
ENG R-637, indicates that the TA-10·40 septic system discharged to a drainline and outfall located in a strea. channel, 
200ft north-northeast of TA-10·40. Tank TA-10·38 [10-004(b)l, of reinforced concrete, 4' x 10• x 4' deep, handled 
sanitary waste, but is suspected to have also received liquid wastes from the lab at TA-10·1. Its overflow drained 
through a 4" vitrified clay open- joint drain pipe to the arroyo. TA-10·38 was used fr011 1944 to 1963. TA-10-40 was 
used to serve the personnel building fr011 1949 to 1963. This site has been transferred to Los Alamos County. 

WASTB :IHPORMAT:ION 

The septic systems handled pri118rily sanitary waste, but 1118Y have potentially received laboratory liquids. The 
materials used in the laboratory included strontiua-90, beri.,., cachi~o~~~, platlnun, benzene, carbon tetrachloride, acids, 
and organics. A long-time LANL ~loyee reports that there is very little possibility that cont•inents were discharged 
to the TA-10·40 septic syst .. as it served the personnel building where workers ate 118als. 

BBLIASI :INlOBMAT:IOH 

Both tanks were re1110ved and were taken to TA-54, MDA·G, according to engineering records. No infor.tion is available 
concerning the fate of the disposal pit associated with TA-10·40. It is not clear whether the 4-inch tile pipe to this 
outfall or soil around the outfall was re1110ved during dec011111issioning. The outfall area fr011 TA-10·38 was located in a 
stream channel about 100 ft north-northeast of TA-10·38. In 1974, the outfall area was noted to have above background 
levels for gross beta. 

SWMU CROSS-RBPBRINCI L:IST 

SWMU NUMBER CEARP IDENTIFitaTIQN NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

10-004(8) 
10·004(b) 

TA10·2·S/ST/CA/O·I·HW/RW 
TA10·2·S/ST/CA/O·I·HW/RW 

Tsk 15 2 4 23 
Tsk 15 1 24 

ASSOCIATED STRUCTURES 

TA·10·40 
TA-10·38 



10-005 

LOCATICII 
TYPE OF IJNIT(s) 
UNIT USE 
OPERATICIIAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA·10 
SURFACE DISPOSAL 
DISPOSAL 

: DECCJIUSSICIIED 
1940s • 1957 
NONE KNOWN 
NONE KNOWN 

SORPACB DISPOSAL AREA 10/31/90 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

This surface disposal site is located up-canyon frOM the TA·10 firing sites on the south side of the road. There is no 
information on the size of the area; it is believed to have been s.all. This disposal area was excavated in 1957. 
During en E.R. site reconnaissance visit in 1988, the re~~~~ining depression of this excavation was observed 100 ft west 
of Firing Point 3. This site has been transferred to Los Al.-os County. 

WASTE INPORMATION 

The site received residuals swept frOM the firing pads after each shot. Smell quantities of uranh.11, lead, possibly 
beryll iun, and strontillll·90 IMY have been present. 

RELEASE INPORMATION 

In 1957, the wastes frOM the disposal area were burned and the ash taken to II>A·C. No additional wastes are believed to 
have been disposed of at the site. In 1961, radioactivity at the site ranged fraa background to 0.6 11/h. 

SWMU CROSS-REPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

10·005 TA10·3·L·I·HW/RW Tsk 15 : 27 NEAR TA·10·26 



10-006 

LOCATION 

TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOO OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

: TA-10 

: OPEN BURNING 

TREATMENT 

INACTIVE 

1944 - 1963 

NONE KNOWN 

NONE KNOWN 

Bt:JRJI Sl:TBS 10/31/90 

MATERIALS MANAGED : SUSPECTED HAZARDOUS WASTE 

RADIOACTIVE WASTE 

SOLID WASTE 

UNKNOWN 

VNJ:T l:HFOBMATJ:ON 

Various burning operations were conducted at TA-10. These fnclucted two burns u.ing dru~~. Other operations used 
ten.,orary burn pits, or burned the it- in place. In 1955, there were two burrw of uraniu. solutions. In 1956, 
radioactively contaminated combustibles were burned (the ashes were taken to MDA·G). In 1960 and 1963, buildings were 
burned. This site has been transferred to Los Ala.oe Ccx.nty. 

JASTI l:NlORKATl:OH 

The uraniu. solutions contained uraniUII-238. The structures burned MY have contained uraniu.-238, strontfUII-90, and 
HE. 

BBLIASI INFOBMATIOH 

It was possible that during the burns releases of radionuc:lides and other rinown cOI!tlustion products occurred; however, 
there is currently no evidence of residual cont•inatfon. 

S!MU CRQSS-RIPIRIHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

10-006 TA10·4·CA·I·RW Tsk 15 : 7 



10-007 LAHDP:ILL 10/31/90 

SUMMARY 

LOCATION : TA·10 MATERIALS MANAGED : SOLID WASTE 
TYPE OF UNIT(s) : LANDFILL 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE : 1963 
HAZARDOUS RELEASE : NONE 
RADIOACTIVE RELEASE : NONE 

'QN:IT :Ilfli'ORHAT:IOH 

The landfill, located in the arroyo at TA-10, was used to dispose of building debris fro. the decommissioning of TA-10. 
The size of the landfill is not known; however, because it is located in the excavation created by the removal of the 
liquid disposal complex, it is probably about 20 feet deep. This site has been transferred to Los Alamos County. 

WASTB :Ilfli'OBMAT:IOH 

The waste is nonhazardous, consisting of ~n:ont•inatecl building debris, .ast of which is believed to be concrete. 

RBLBASI I:NlQRMAT:IOH 

There have been no known hazardous releases associated with this unit. 

SWMU CROSS-RBPBRBHCI L:IST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

10·007 TA10·3·L·I·HW/RW Tsk 15 : 8 NEAR TA·10·41 



SWMU 

10-001 (a) 
10-001(b) 
10-001(c) 
10-001 (d) 
1Q-001 (e) 
10-002(a) 
10-002(b) 
10-003(a) 
10-003(b) 
10-003(c) 
1Q-003(d) 
10-003(e) 
10-003(f) 
1Q-003(g) 
1Q-003(h) 
10-Q03(i) 
10-0030) 
10-003(k) 
10-003(1) 
1Q-003(m) 
10-003(n) 
1Q-003(o) 
10-004(a) 
10-004(b) 
10-005 . 
1Q-006 
10-007 

TA-10 SOUD WASTE MANAGEMENT UNrrs 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

10-1 
10-1 
10-1 
10-1 

Not shown, location unknown 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 
10-1 

10-1, 10-2 
10-1 
10-1 

Not shown 
10-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1 • 4130190 
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TA-11 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 11, known as K site, is the location of a drop tower and other 

equipment used to perform tests on explosive systems and components. High explosives 

may fracture or detonate during drop tests. The resulting scattered debris in the immediate 

vicinity of the drop tower is picked up and removed. In addition to explosives, radioactive 

materials have been used at the area. A test of explosive decomposition has included 

burial of a series of high explosives at the site. In addition, the area has housed a 

betatron, a burning area, laboratory facilities, gun firing area, sumps, a landfill, and storage 

buildings (DOE, 1987a). 

TA-11 lies at an elevation ranging from about 7,280 to 7,420 feet asl. It is located on a 

broad mesa bounded on the north by Canon de Valle arid on the south by Water Canyon. 

TA-11 is bordered by T A-16 to the north, west and south; and by T A-37 on the east. The 

canyon walls are steep sided or cliffs in this area. The technical area lies on welded 

Bandelier Tuff in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone. The soil 

consists primarily of Tocal very fine sandy loam and Frijoles very fine sandy loam, with a 

small area of rock outcrop (Nyhan et al., 1978). 

At TA-11, the potentiometric surface of the main aquifer in the Los Alamos area lies at 

about 6,150 to 6,200 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the ground· water table. Studies indicate that there is very low 

potential for downward flow of water or water-borne contaminants from the surface to the 

aquifer (IT, 1987a). 

WP:LAN:TA-1649.'14 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-11 

11-001 
11-002 
11-003 
11-004 
11-005 
11-006 
11-007 
11-008 
11-009 
11-010 
11-011 
11-012 

WP:LAN:TA-1724-13 

FIRING PITS 
BURN SITE 
MORTAR IMPACT AREAS 
DROP TOWER COMPLEX 
SEPTIC SYSTEMS 
SUMPS AND CATCH BASIN SYSTEMS 
SURFACE DISPOSAL 
BONEYARD 
MATERIAL DISPOSAL AREA S 
CONTAINER STORAGE 
DRAINLINES AND OUTFALLS 
SOIL CONTAMINATION AT FORMER BUILDING SITES 



11-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-11 
FIRING SITE 
TESTING/DISPOSAL 
INACTIVE 
1940s - 1950s 
UNKNOWN 
UNKNOWN 

!'IRING PITS 

SUMMARY 

10/31, 

MATERIALS MANAGED SUSPECTED RADIOACTIVE 
SUSPECTED NIXED WASTE 
SUSPECTED HAZARDOUS W 

UNIT INlOBMATION 

Three firing pits or chambers were used for the test firing of shots at TA-11. TA-11-14 [11-001(1)] and the ch: 
between TA-11-2 end -3 [11-001(b)] were first used in 1945, end the site near TA-11-15 [11-001(c)] was first us• 
1944. It has been reported that shots up to 200 lbs. were fired in TA-11 in 1945. The total nunber of shots f 
each firing area is not known. TA-11-14 is described as a se.icircular concrete wall 12•6• x 37' x 4•6• deep. 
near TA-11-15 appears to have been similar in construction. Early memos indicate that the firing chamber was b 
the "steel noses" of TA-11-2 and -3. TA-11-14 was either next to or under the present drop tower pad. 

WASTE INPORMATION 

Shots fired at these sites reportedly contained natural uranium and aluninum and 11111y have included hazardous 
constituents, including HE and barium. 

RBLBASB INPORMATION 

The areas have been covered with soil and a layer of concrete. Data on any residuals is lacking. 

SWMU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

11-001(a) 
11-001(b) 
11-001(c) 

TA11·1·CA·I·HW/RW 
TA11·1-CA·I·HW/RW 
TA11·1·CA·I·HW/RW 

11.008 
11.008 
11.008 

Tsk 12 33 
Tsk 12 31 
Tsk 12 32 

ASSOCIATED STRUCTURES 

TA-11·14 
BETWEEN TA-11-2 AND -3 
TA-11-15 



11-002 BU1UI SITB 10/31/ 

StlMKARY 
LOCATION 
TYPE OF UNIT(S) 
UNIT USE 

TA-11 
PIT 
TREATMENT/DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 
SOLID WASTE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

1948 - PRESENT 
SUSPECTED 
ICNCMI 

QNIT INFORMATION 

A burning area is located northeast of TA-11-41 and contains two sand peds in an area approximately 10' x 10' in 
The pads have been used to burn propellant, HE residues, and damaged ...,its. Infrequent burns have occurred in t~ 
1980s. 

WASTE INFORMATION 

Wastes which have been burned include uraniun-238 and HE-cont•inated materials. In 1975, a burn test involving 
was performed at the burning area. Earlier, undocunented burns may have contained other .aterials. 

RELEASE INlORKATION 

Solid residues were observed during the VSI in the vicinity of the sand pads. No MOnitoring data exists to char1 
the residues. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

11-002 TA11·2-CA·I·HW/RW 11.001 Tsk 12 : 49 
11.002 

ASSOCIATED STRUCTURES 

NORTHEAST OF TA-11·41 



11-003 MORTAR IMPACT AREAS 10/3: 

SUMMARY 

LOCATION : TA·11 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: MORTAR IMPACT AREA 
: TESTING/DISPOSAL 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : EST. 1950s 
HAZARDOUS RELEASE : UNKNOWN 
RADI~TIVE RELEASE : NONE 

VNIT INFOBMATION 

K Site's activities in the 1950s included acceleration end f~t tests of explosive syste.a contained in 
impact-resistent vehicles. Large mortars such es 155-m. launchers have been used. A 1973 drawing CENG·13Y102 
en impact eree to the north of TA-11·2 end ·3 [11·003(e)]. No documentation on possible contamination in the 
impact eree hes been fOI.Ild. For another experiment, en air·gwt building, TA-11·24, was constructed. Using co 
gases, projectiles were shot from the sir gun toward concrete blocks (the target ares) [11·003(b)] located to 
of the gun. Apparently, no detonations of explosives occurred fn the acceleration end impact tests. The proj 
may have been inert. Some of the targets for the air UWt r ... in at the site end were observed to be in a stet 
disrepair during the 1986 CEARP field survey. The former sir gun building is now used es en office end shop. 

WASTE INlOBMATION 

The waste consists of projectiles. 

RELEASE INFORMATION 

Because of dense vegetation in the eree, it fa unknown whether eny projecti lea r ... in. 

SWMU CROSS-RBPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

11-003(8) 
11-003(b). 

TA11·4·CA·I·HW/RW 
TA11·4·CA·I·HW/RW 

Tsk 12 39 
Tsk 12 40 41 

ASSOCIATED STRUCTURE' 

NORTH OF TA-11·2 AND ·3 
SOUTH OF TA-11-24 



11-004 

LOCATION : TA·11 
TYPE OF UNIT(s) : DROP TOWER 
UNIT USE : TESTING 
OPERATIONAL STATUS : ACTIVE 

DROP TOWER COMPLEX 10/31 

SUMMARY 

MATERIALS MANAGED : HAZARDOUS YASTE 
MIXED YASTE 
RADIOACTIVE YASTE 

PERIOO OF USE 1956 • PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE SUSPECTED 

VNIT INlORKATIOB 

The drop tower complex consists of a hoist, tower, peds and associated equipment that have been used for drop 
experiments since the 1950s. After a drop, materials used in the tests MBY scatter fro. the pad into the surro 
environment in a reclius of up to 350 feet. The drop tower complex consists of: a drop tower which is 165 ft h 
TA-11·25 [11·004(a)l; a concrete pad, TA-11·26 [11·004(b)l; two hoists, TA-11·27 and ·28 [11·004(c) and (d)l; 
drop pads, TA-11·41 and ·42 [11·004(e) and (f)]. 

WASTE IBPORKATIOB 

Drop tests over the years at this site have included experiMents containing various types of HE, depleted urani' 
possibly small BIIIOU'lts of beryll iun. 

RELEASE IBFORKATIOB 

Large pieces of HE which have not detonated on impact are picked up fro. the pad area at the drop tower. Data 
sufficient to describe any potential release fr0111 the unit is unavailable; however, HE and uraniun cont•inatio 
suspected. 

SWKQ CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

11·004(a) 
11·004(b) 
11·004(c) 
11·004(d) 
11·004(e) 
11·004(f) 

TA11·5·CA·A·HW/RW 
TA11·5·CA·A·HW/RW 
TA11·5·CA·A·HW/RW 
TA11·5·CA·A·HW/RW 
TA11·5·CA·A·HW/RW 
TA11·5·CA·A·HW/RW 

Tsk 12 : 42 
Tsk 12 : 43 
Tsk 12 : 46 
Tsk 12 : 47 
Tsk 12 : 45 
Tsk 12 : 44 

ASSQCIATED STRUCTURES 

TA-11·25 
TA·11·26 
TA·11·27 
TA·11·28 
TA·11·41 
TA·11·42 



11-005 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-11 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : SEE BELOW 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

SEPTIC SYSTBKS 10/31, 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED HAZARDOUS W 

UNIT INFORMATION 

Two active septic tanks are located in TA-11. Septic tank TA-11·20 [11·005(a)] has been in use since 1944. It 
capacity of 500 gallons, with the overflow going to a drainline that allows seepage into the soil. The septic · 
serves both the TA-11·4 Control Building and the TA-11·1 Storage Building. Septic tank TA-11·43 [11·005(b)] ha! 
use since 1963 and has a capacity of 300 gallons, with overflow also going to a drainline and an outfall that d 
to the canyon to the south. The tank serves Control Building TA-11·3. Engineering drawing R646 indicates that 
steel sanitary sewer Line [11·005(c)] may have served building TA-11·2. The drawing shows the drainline origi~ 
the west side of TA·11·2 and discharging to the north without an associated septic tank. It is believed that tl 
drainl ine served a sink in the building. These septic systems are registered with the EID as Unpenaitted lndiv 
Liquid Waste SysteMS; TA-11·20 has EID Registration Number LA·07, and TA·11·43 has EID Registration Number LA·1: 

WASTI INlORKATION 

TA-11·20 possibly received photographic chemical wastes in the pest. It is not known whether HE contamination 
present, or whether any other chemicals were discharged to the tanks, but the tanks MOSt likely connect only to 
and sanitary facilities. 

RELEASE INFORMATION 

Hazardous wastes .. y have been discharged through the tank drains. Documentation of releases is unavailable. 

SWMU CROSS-BBPERENCB LIST 

SWMU NUMBER CEARP IQENTIFICATIQN NUMBER($) RFA U!IT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

11·005(a) 
11·005(b) 
11·005(C) 

TA11·6·ST·A·HW 
TA11·6·ST·A·HW 
** 

11.009 Tsk 12 11 3 
Tsk 12 12 2 
Tsk 12 1 

TA-11·20 
TA-11·43 
TA-11·2 

- No corresponding E. R. Progr• unit. 



11-006 SUMPS AND CATCH BABIK SYSTBKS 10/31, 

LOCATION 
TYPE OF UNIT(s) 

TA·11 
SUMP 

MATERIALS MANAGED SUSPECTED HAZARDOUS W 
SUSPECTED RADIOACTIVE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1961 • PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

Sump TA-11·39 [11·006(a)] was put into service in 1961 to separate liquid wastes frOM entrained HE. According 
engineering records, it measures 4'6" x 5'4" x 4'3" deep and is constructed of reinforced concrete. Three rein 
concrete catch basins TA-11·50, ·51, and -52 [11·006(b), (c), and (d)] were added in 1970. Each catch basin me, 
x 6' x 2' and has overflow drains. These units are associated with the drop tower ca.plex (11-004). After a d 
occurs, the large pieces of HE are re1110ved and the pads are hosed down. The residues are washed into the sump 
basins. All decant liquids are discharged from the s.....- through NPOES·permitted outfalls (see Appendix A). Tl 
outfalls from catch basins TA-11-50, -51 and ·52 have NPOES serial I'Uitlers 069, 096, and 097, respectively. Th 
basins and sump are cleaned regularly, and the HE is taken to TA·16 for burning. 

WASTI INlORKATION 

The liquids discharged to the sump and catch basins lilY contain HE. Depleted uraniua, beryll h•, and barhn ha· 
been used at the drop tower facility. 

RILEASI INFORMATION 

It is suspected that HE containing bariua has been discharged frOM the sump and catch basins. 

SWMU CROSS-REPIRINCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

11-006(1) TA11·7-0/S/CA·A·HW 11.003· Tsk 12 : 50 TA·11-39 
11.005 

11-006(b) TA11-7·0/S/CA·A·HW/RW 11.003- Tsk 12 51 8 TA·11·50 
11.005 

11·006(c) TA11·7·0/S/CA·A·HW/RW 11.003· Tsk 12 52 9 TA·11·51 
11.005 

11-006(d) TA11·7·0/S/CA·A·HW/RW 11.003· Tsk 12 53 10 TA·11·52 
,, .005 



11-007 SURFACE DZSPOSAL 10/31/~ 

SUMKARY 

LOCATION : TA-11 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNlT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER l(l) OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: SURFACE DISPOSAL 
: DISPOSAL 

INACTIVE 
EST. 1960s 
NONE 

NONE 

UNZT ZNlORKATZON 

This surface disposal area is located at the head of the canyon south of TA-11-4, and is approximately 10' x 25' 
deep. The area contains large concrete slabs which may have served as targets for the air gun or for mortars. B 
demolition debris also appears to be present. 

WASTE ZNFORMATZON 

The waste consists of building and target debris. 

RELEASE ZNlORMATZON 

There are no known hazardous releases associated with this unit. 

SWMU CROSS-REFERENCE LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

11-007 TA11-9-0L·I·HW Tak 12 : 24 SOUTH OF TA-11·4 



11-008 BOHBYARD 11/01/~ 

SOMMARY 
LOCATION : TA-11 MATERIALS MANAGED : SOLID WASTE 
TYPE OF UNIT(s) : SURFACE DISPOSAL SUSPECTED HAZARDOUS WAS 
UNIT -USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : EST. 1960s • 1970s 
HAZARDOUS RELEASE : NONE 
RADIOA=TIVE RELEASE : NONE 

UXIT INlOBMATION 

A boneyard is located south of the old air gun target area. A 1989 E.R. field recomaissance survey noted, howev' 
that other materials are stored at this site. 

WA8TB IHlOBMATION 

The material consists of scrap concrete, iron, equipment, and other nonhazardous debris. 

RILBASI IHlOBMATION 

There are no known hazardous releases associated with this unit. Monitoring data is unavailable. 

SWMU CROSS-BBPBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

11·008 TA11·10·CA·I·HW Tsk 12 : 25 



11-009 MATERIAL DISPOSAL AREA S 10/31/ 

SUMMARY 

LOCATION TA-11 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

MATERIAL DISPOSAL AREA 
: TESTING/DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1965 • PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INlOBMATION 

MDA-S is a landfill that is 10' x 10', located approximately 80 feet southeast of TA-11-36. The area is used for 
experiment to determine the decomposition rate of buried HE material. In 1965, different types of high explosivl 
deliberately buried at designated locations in Areas. Periodically, samples are excavated and analyzed to evall 
rates of decomposition of HE in soil. 

WASTE INFORMATION 

Twelve different types of HE were buried in cylinders in a soil matrix for this experiment. 

RELEASE INFORMATION 

The cylinders have been removed, and presently, no more than 3 ounces of HE remain in the soil matrix. There ar1 
known releases of any HE beyond the boundaries of the experimental area. 

SWMU CROSS-REFERENCE LIST 

SWMU NYMBER ·ceARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

11-009 MDA·S 11.007 Tsk 12 : 27 NEAR TA-11·36 



11-010 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

CONTA:IHER STORAGB 10/31/ 

TA-11 
CONTAINER STORAGE AREA 
STORAGE 
ACTIVE/INACTIVE 
LATE 1950s • PRESENT 
NONE 

NONE 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 

UN:IT :INFORMAT:ION 

There ere two container storage areas at TA-11. Magazine TA-11·36 [11·010(a)] is 1 concrete building that has ar 
of approximately 200 square feet. This building is used to store HE fragments picked up frCIII the pad of the drot 
on the few occasions when there are HE residuals. The HE materiel is stored for a short period awaiting trenspot 
the burning ground. The second container storage area consisted of a wooden pallet near the air gU"' building, TJ 
[11·010(b)l. The pallet was used for satellite storage of suspected hazardous waste. During 1 1989 E.R. Progr• 
reconnaissance survey, the storage area was found to be inactive and the location was serving as office space. 

WASTB :INFORMAT:ION 

The waste stored at the magazine is HE. The pallet storage area near the air gU"' building was used to store was1 
suspected of being hazardous. 

RILBASB :INFORKAT:ION 

There have been no known releases fra. these storage areas. These areas are inspected regularly by LANL steff. 
However, past operations at most container storage areas have resulted in systeaetic releases of solid wastes, ir 
RCRA·regulated constituents. 

SWMU CROSS-REFBRENCB L:IST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

11-010(1) 
11-010(b) 

** 
** 

11.006 Tsk 12 23 
Tsk 12 26 

ASSOCIATED STRUCTURES 

TA-11·36 
TA-11·24 

** No corresponding e. R. Progr• U"'it. 



11-011 DRAXNLXNES AJlD OUTJ'ALLS 10/31, 

SUMMARY 
LOCATION TA-11 

DRAINLINES/OUTFALLS 
MATERIALS MANAGED SUSPECTED HAZARDOUS W 

TYPE OF UNIT(s) 
UNIT USE DISPOSAL 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOO OF USE 
HAZARDOUS RELEASE 

: ? • PRESENT 
: UNKNCMI 

RADIOACTIVE RELEASE : UNKNCMI 

UNXT XNlOBMATXOif 

Several buildings in TA-11 have drainlines that discharge to outfalls. TA-11·30 contained an electrodynamic vii 
facility in which electrical equipment was water-cooled. The blowdown from the associated wet cooling tower wat 
discharged northward to a tributary of Water Canyon [11-011Ca)]. The outfall is NPDES per.itted with serial ~ 
It became inactive following the removal of the water-cooled equipment. A non-sanitary sewer line has been obs1 
originating fro. TA-11-30 and extending north frcm the building to an outfall [11·011Cb)]. The drainline is bel 
have discharged waste fro. floor drains in TA-11·30. A boiler located in TA-11·24 has a discharge pipe that ou1 
onto the pavement outside the building [11·011(c)]. Another drainline extends south of TA-11-24 [11·011Cd)]. 1 
original purpose of this pipe is unknown, although it is thought to be connected to a sink in the building. 

WASTB XNlOBMATXON 

&lowdown from the cooling tower was treated prior to release. It is thought that the floor drains in TA-11·30 r 
only condensate from compressors located within the building. It is r~~likely that hazardous constituents were F 
in the water discharged from the boiler. The types of waste discharged through the sink in TA-11-24 are not knc 

RELEASE XHPORMATXOH 

It is not known whether any hazardous constituents have been released through discharge from the outfalls. 

SWMU CROSS-BBPERIHCB LXST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

11-01 1(a) 
11-011(b) 
11·011(C) 
11 -011(d) 

** -** 
** 

Tsk 12 6 
Tsk 12 7 
Tsk 12 4 
Tsk 12 5 

TA-11·30 
TA-11·30 
TA-11-24 
TA-11·24 

- No corresponding E. R. Progr• r~~it. 



11-012 SOXL CONTAMXNATXOH AT ~ORNER BUXLDXHQ SXTES 10/31J 

SUMMARY 

LOCATION : TA-11 
TYPE OF UNIT(s) : SOIL CONTAMINATION 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1944 - 1960 
HAZARDOUS RELEASE : SUSPECTED 
RADIOACTIVE RELEASE : UNKNOWN 

UNXT XNPORMATION 

Soil contamination MY have occurred beneath buildings end structures in TA-11. Several structures were destroy 
result of a fire in the area in 1960. 

SWMU NO. 
11-012(a) 
11-012(b) 
11-012(c) 
11-012(d) 

STRUCTURE 
TA-11-7 
TA-11-8 
TA-11-9 
TA-11-10 

TYPE 
storage magazine 
storage magazine 
storage magazine 
personnel shelter 

LOCATION 
fon~erly located near buildings TA-16-360 and -370 
fonnerly located near buildings TA-16-360 and -370 
fon~erly located southwest of TA-11-4 
fonaerly located south of TA-11-4 

WASTB INPORMATION 

The structures that burned in the 1960 fire were all surveyed In the 1950s end fOU'Id to be contaminated with hiG 
explosive material. 

RELBASB INPORMATION 

It is not known whether releases to the soil beneath these structures have occurred. 

SWMU CROSS-REFBBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION HUMBER<S> RFA YNIT E.R. RELEASE SITE INFO. 

11-012(a) 
11-012(b) 
11-012(c) 
11-012(d) 

TA11-3-CA-I-HW/RW 
TA11-3-CA-I-HW/RW 
TA11·3·CA-I·HW/RW 
TA11-3-CA-I-HW/RW 

Tsk 12 : 21 
Tsk 12 : 22 
Tsk 12 : 15 
Tsk 12 : 35 

ASSOCIATED STRucTURES 

TA-11-7 
TA-11-8 
TA-11-9 
TA-11-10 



SWMU 

11-001(a) 
11-001 (b) 
11-001 (c) 
11-002 
11-003(a) 
11-003(b) 
11-004(a) 
11-004(b) 
11-004(c) 
11-004(d) 
11-004(e) 
11-004(1) 
11-QOS(a) 
11-QOS(b) 
11-005(c) 
11-006(a) 
11-006(b) 
11-006(c) 
11-006(d) 
11-007 
11-008 
11-009 
11-010(a) 
11-010(b) 
11-o1 f(a) 
11-011(b) 
11-011 (c) 
11-011 (d) 
11-012(a) 
11-012(b) 
11-012(c) 
11-Q12(d) 

TA-11 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

11-2 
11-1 
11-2 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-1 
11-2 
11-2 
11-2 
11-2 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1 • &'20190 
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TA-12 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 12, known as L Site, was constructed in 1945. Most of the 

sti"'Jctures were decontaminated and decommissioned in 1960. TA-12 was an old firing site 

that was also used in conjunction with several other types of experiments. Structures at 

the former site included a generator building, a junction shelter, and a steel-lined pit. 

Materials used included explosives, lead, aluminum, copper, and uranium-238 (DOE, 

1987a). As a result of the 1989 Laboratory redefinition of the technical area boundaries, 

former TA-12 was incorporated into the new boundaries of TA-14 and TA-67. 

The former site of TA-12 lies at an elevation of 7,300 feet asl. It is located on Pajarito 

Mesa, which narrows to less than 1 ,000 feet width between steep-walled Pajarito Canyon 

on the north and a steep-sided branch of Pajarito Canyon on the south. TA-12 lies on 

welded Bandelier Tuff in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone. The 

soil is primarily Nyjack loam and Frijoles very fine sandy loam (Nyhan et al., 1978). 

At TA-12, the potentiometric surface of the main aquifer in the Los Alamos are lies at 

about 6,100 to 6,200 feet as I. There are over 1,000 feet of unsaturated tuff and volcanic 

rock between the surface and the ground water table. Studies indicate that there is very 

low potential for downward flow of water or water-borne contaminants from the surface to 

the aquifer (IT, 1987a). 

WP:LAN:TA·164W15 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-12 

12-001 
12-002 
12-003 
12-004 

WP:LAN:TA-1724-14 

FIRING SITES 
BURN SITE 
GAS CYLINDER STORAGE AREA 
SOURCE EXPERIMENT 



12-001 FIRING SITBS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(&) 
UNIT USE 

: TA-12 
FIRING SITE 
TESTING/DISPOSAL 

MATERIALS MANAGED NAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1945 - 1953 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : KNOWN 

UNIT INfORMATION 

A large steel-lined and steel-covered pit, TA-12-4 [12-001(a)], was once used in firing experiments at TA-12. It 
measures (according to the RFA) 30' x 40' x 20' deep. Another smeller open pit is located east of TA-12-4 [12·001(b)]. 
It measures approxiNtely 5' x 5' end is also inactive. It is suspected to have been used in firing experiments using 
uranium. The firing pits were used fra. 1945 until the •id-1950s. 

WASTB INFORMATION 

The waste remaining at the site consists of firing residues potentially containing uraniu. and lead. A 1959 survey of 
vacated LASL structures indicated that the H ring pit was cont•inated with HE; however, the presence of undetonated HE 
is unlikely. 

RELEASE INfORMATION 

There are no residues presently remaining in the covered pit based on visual obaervatlons in 1987. It is unknown 
whether releases of hazardous wastes have occurred from the SMBller pit, although radiation has been ~asured at levels 
greater than background. 

NOTES 

The location of this SWMU is within the current boundaries of TA-67. 

S!KU CROSS-REPBRINCB LIST 

SWMU NUMBER CEARP IDENTIFIC!TIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

12-00Ha> 
12-001(b) 

TA12·1·CA·I·HW/RW 
TA12·1·CA·I·HW/RW 

12.002 
12.005 

ASSQCJAT£D STRUCTURES 

TA-12·4 
NEAR TA-12·4 



12-002 BORH SITB 10/31/90 

StOO!ARY 

LOCATION : TA-12 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(&) : BURN SITE 
UNIT USE : TREATMENT/DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1962 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SUSPECTED RADIOACTIVE WASTE 

UNIT INFORMATION 

This unit, located about 200' fr0111 TA-12·4, 111easures a few aquere feet at most and was used on one occasion in 1962 to 
burn residual HE found around the site. 

JASTI INFORMATION 

The unit was originally used to burn HE .aterial. The RFA reports that depleted uranium .ay also have been disposed of 
here. Residuals are not expected to remain at the site. 

BBLBASB INlORNATION 

There are no known releases of hazardous wastes fr0111 this unit. 

NOTES 

The location of this SWMU is within the current boundaries of TA-67. 

SWMU CRQSS-REPBBENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO, ASSOCIATED STRUCTURES 

12-002 TA12·4·CA·I·HW 12.004 NEAR TA-12·4 



12-003 GAS CYLINDER STORAGB AREA 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-12 
CONTAINER STORAGE AREA 
STORAGE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1968 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

SUMMARY 

MATERIALS MANAGED : UNKNCMI 
SOLID WASTE 

QNIT INfORMATION 

10/31/90 

This unit is a foMRtr gas cylinder storage area located on the south side of the road about 1 mfle east of TA-12-4. Two 
gas cylinders were located here; the unit is no longer in ac:tive use. This area was used in 1968 for 1110rtar locator 
experiments using an acetylene-gas gun. The cylinders were removed by HS£-7 in the su.er of 1989. 

WASTI INfORMATION 

One of the cylinders was 11111rked "acetylene". Information on the contents of the other cylinder was unavailable. 

RILEASB INFORMATION 

There have been no known hazardous releases fro. this unit. However, pest operations at most container storage areas 
have resulted in systematic releases of solid wastes, including RCRA·regulated constituents. 

NOTES 

The location of this SWMU is within the current boundaries of TA-67. 

SWMU CBOSS-BEPIBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

12·003 TA12·3·CA· I ·HW NEAR TA-12-4 



12-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADI~TIVE RELEASE 

: TA-12 
: EXPERIMENT 

TESTING 
INACTIVE 
1950 
SUSPECTED 
KNOWN 

SOURCB BXPBRXHBNT 10/31/90 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT INlORKATIOJf 

In 1950, TA-12 was the site of a radiation experi~~ent on ani•ls. A radiation shelter, a telephone pole, and a lead pot 
[12·004(a)] were used for the tests. The radiation shelter and pole are still present at this site. The shelter has 
dimensions of 50' x 30' x 6' high. During the 1987 CEARP field survey, an aluminuM pipe [12·004(b)], approximately 18 
inches in diameter and rinown length, was observed at grOIIld level. The pipe was filled with liquid. 

WAS'l'B INPOBHA'l'ION 

The source for the experi111ent was radioactive lantharu~~. A 1959 survey reported the shelter and pole to be cont•inated 
with HE and strontiun-90. The constituents of the liquid in the pipe are unknown. The liquid will be s.,.,led for HE 
and radioactivity during Supplemental Phase I. 

BELBASB INFOBMA'l'ION 

In 1966, the area was surveyed and all remaining structures and equip~~~ent were fOIIld to be cont•inated. It is rinown 
if the pipe has released hazardous waste. 

NOTES 

The location of this SWMU is within the current boundaries of TA-67. 

SWMU CROSS-RIFIRJNCB LIST 

SWHU NYMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

12·004(a) 
12-004(b) 

TA12·2·CA·I·H~/R~ 
TA12·5·CA·I·H~/R~ 

12.003 
12.003 

ASSOCIATED STRUCTURES 



SWMU 

12-001{a) 
12-001 {b) 
12-002 
12-003 
12-Q04(a} 
12-004{b) 

TA-12 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

12-1 
12-1 

Not shown 
12-1 
12-1 
12-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 713/90 
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TA-13 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 13, called P Site, is no longer operational. It was constructed in 1944 

for '<-ray work in connection with explosives experiments. It consisted of an office and 

shop building, laboratory and test buildings, and experimental chamber, a magazine, and a 

storage building. By the 1950's, most of the buildings were removed. The remaining 

buildings were absorbed into the S Site complex, TA-16, and were renumbered TA-16-476, 

-4n, and -478. These buildings are now used during remote machining, in which 

"overtests" are conducted on new processes to ensure that the machining can be safely 

performed during routine operations (DOE, 1987a). The entire site is now part of TA-16 

and the SWMUs identified in this area are discussed under TA-16. 

The elevation of the site of former TA-13 is 7,500 feet asl. It is located on a broad mesa 

that is bounded on the north by Canon de Valle and on the south by Water Canyon. 

Canyon walls are steep in this area. The site lies on welded Bandelier Tuff in the 

Ponderosa Pine/Pinon-Juniper overstory vegetation zone. Soil consists of Pogna fine sandy 

loam and fine Typic Eutroboralfs (Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies at about 6,275 

feet asl at T A-13. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate the 

surface from the ground water. Studies indicate that there is very low potential for 

downward flow of water or water-borne contaminants from the surface to the aquifer (IT, 

1987a). 

WP:LAN:T A-1649116 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-13 

13-001 
13-002 
13-003 
13-004 

WP:LAN:TA-1724-15 

FIRING SITE 
LANDFILLS 
SEPTIC SYSTEM 
BURN SITES 



13-001 FIRING SITB 10/31/90 

SUMMABY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-13 
FIRING SITE 
TESTING/DISPOSAL 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
HAZARDOOS WASTE 

OPERATIONAL STATUS : DECQIIMISSIONED 
PERIOD OF USE : EST. 1944- 1949 
HAZARDOOS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

This firing site was located between TA-13-3 and TA-13-4, two battleship bunker buildings that have been renumbered to 
TA-16·4n and -478, respectively. It was used for firing explosive experiments. Because the size of the shots fired is 
not known, the i~cted area is not well delineated. (One shot has been reported as 203 lba.) Some shot areas were 
reportedly covered with soil by bulldozers. Two ditches, which have since been backfilled, were reportedly located in 
the firing site area. Their function is not known. 

WASTE INFORMATION 

The debris fr0111 firing experiments probably included steel, iron, poloniun (now decayed), and possibly uraniun. No 
records exist as to whether any of the shots went low order. 

RELEASE INFORMATION 

There is no docl.lllll'ltation on any possible residual cont111ination. 

NOTES 

The location of this SWMU is within the current boundaries of TA-16. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

13-001 TA13-1·CA·I·H~/RW 
TA13-4·ST·I·HW/R~ 

Tsk 12 : 62 64 54 55 

ASSOCIATED STRUCTURES 

BETWEEN TA·16·4n AND -478, 
fonaerly TA-13-3 AND ·4 



13-002 LANDPILLS 10/31/90 

LOCATION TA-13 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(s) LANDFILL HAZARDOUS WASTE 
UNIT USE DISPOSAL 
OPERATIONAL STATUS DEC(M41SSIONED 
PERIOD OF USE LATE 1940s 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

Miscellaneous experiments which had taken place resulted in radioactiv~ contamination scattered on the shelf area 
leading down into the canyon on the southeast side of the firing area. A 1948 ..o 11entions that contaminated items in 
the canyon at TA-13 had been removed and disposed of in the disposal area for cont•inated 111terial. Whether all the 
contamination on the shelf area was removed is not clear. 

WASTE INFORMATION 

Possible wastes included radionucl ides and HE. 

RELEASE INlORMATION 

The area has been at least partially or perhaps c~letely dec01111issioned. It is not known whether all contaMinated 
materials were removed at the ti~ of decommissioning. 

NOTES 

The location of this SWMU is within the current boundaries of TA-16. 

SWMU CROSS-REPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

13·002 TA13·2·CA/L/OL·I·HW/RW 13.001 Tsk 12 : 56 61 TA·13 



13-003 SEPTIC SYSTEM 10/31/90 

SUHMARY 

LOCATION TA-13 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS : DECCJIIISSIONED 
PERIOD OF USE : EST. 1940s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SUSPECTED HAZARDOUS WASTE 

UNIT INFORMATION 

An engineering drawing indicates that TA-13-12 [13-003(a)] was a septic tank removed in 1951. Details on its removal 
and possible contamination, as well as possible contamination frCIIII its overflowing, are IM'lllvailable. A U.S. Engineer's 
Office construction drawing of TA-13 shows the septic tank to have a drain field [13-D03Cb)] to the northwest of the 
tank. 

WASTE INFORMATION 

The type of liquid wastes discharged to the septic tank is not known. 

BELEASB INlOBMATION 

Information on possible releases frOIR the septic tank and drain fields is IM'lllvai lable. 

NOTES 

The location of this SWMU is within the current boundaries of TA-16. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

13-003(a) 
13-003(b) 

TA13·4·ST-J-HW/RW 
TA13·4·ST-I-HW/RW Tsk 12 106 

ASSOCIATED STRUCTURES 

TA-13·12 
NW OF TA-13·12 



13-004 BORN SITES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

: TA-13 
: PIT 

MATERIALS MANAGED : SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : EST. 1940s - 1950 
HAZARDOUS RELEASE : UNKNOWN 
RADI~TIVE RELEASE : NONE 

ONIT INFORMATION 

According to CEARP, a 1951 memo mentions burning pits at TA-13. The number of pits and the locations are unknown. 

WASTB INFORMATION 

The type of waste burned in the pits is unknown. 

RELEASE INFORMATION 

It is unknown if a hazardous release has occurred fro. these pits. 

NOTES 

The location of this SWMU is within the current boundaries of TA-16. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

13-004 TA13·3·CA·I-HW/RW Tsk 12 : 65 TA-13 



SWMU 

13-001 
13-002 
13-003(a) 
13-003(b) 
13-004 

TA-13 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

13-1 
13-1 

Not shown 
Not shown 
Not shown 

NOTE: Some structure locations may contain more than one SWMU. 

LAN:TA-Unils/22 
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TA-14 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 14, called a Site, is occupied by the Explosives Technology and the 

Exp!osives Application Groups. The technical area has been used for the same purpose 

since construction in 1944: the development and testing of explosives, many involving 

radioactive materials. When the site was renovated in 1952, a number of structures were 

removed and a new firing complex and gun firing site were built. These structures are still 

being used (DOE, 1987a). Future plans for TA-14 are continued use in high explosives 

research, development, and testing. 

The elevation of TA-14 ranges from 7,200 to 7,400 feet asl. It is located on a broad mesa 

that is bounded on the north by a branch of Pajarito Canyon and on the south by Canon 

de Valle. The canyon walls range from steep to moderate slopes in the area. TA-14 is 

underlain by welded Bandelier Tuff. Plant life consists of vegetation from the Ponderosa 

Pine/Pinon-Juniper and Ponderosa Pine-fir overstory vegetation zones. Soil types include 

Frijoles very fine sandy loam, Seaby loam, Carjo loam, Pogna fine sandy loam, fine Typic 

Eutroboralfs, and rock outcrop (Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 6,100 

to 6,275 feet asl at TA-14. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649117 



LIST OF SOLID WASTE MANAGEMENT UNITS {SWMUs) IN TA-14 

14-001 
14-002 
14-003 
14-004 
14-005 
14-006 
14-007 
14-008 
14-009 
14-010 

WP:LAN:TA-1724-16 

FIRING SITES 
DECOMMISSIONED FIRING SITES 
TRASH BURNING AREA 
WASTE STORAGE AREAS 
INCINERATOR 
SUMP AND OUTFALL 
SEPTIC SYSTEM 
LANDFILL I SURFACE DISPOSAL 
SURFACE DISPOSAL 
DECOMMISSIONED SUMPS AND DRAINS 



14-001 FIRING SITES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA·14 
FIRING SITE 
TESTING/DISPOSAL 
ACTI VEil NACTI VE 
1944 • PRESENT 
KNOWN 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

ICNQJN 

UNIT INFORMATION 

Several active and inactive firing sites are present in TA-14: 

SWMU NO. 
14·001(a) 
14·001(b) 
14·001(c) 
14·001(d) 
14·001(e) 
14·001(f) 
14·001(g) 

STRUCTURE 
TA-14·25 
TA· 14·26 
TA-14·27 
TA-14·28 
TA·14·29 
TA-14·34 
TA-14·35 

DESCRIPTION 
pull box structure 
pull box structure 
pull box structure 
pull box structure 
pull box structure 
bullet test facility, reinforced concrete, 13'4" x 13'8" x 8' high 
firing pad, reinforced concrete, 5' x 5' x 2' thick 

The CEARP describes some of these sites as open and closed chanb!rs and firing pads. Of the original firing sites, 
several were removed during the renovation in 1952 (see 14·002) and new firing sites were added. These latter 
structures remain active today. Active areas are shown on engineering drawing ENG·R5109. The following pull box 
structures are associated with firing areas: TA-14·25 [14·001(a)]; TA-14·26 [14·001(b)l; TA-14·27 [14·001(c)]; TA-14·28 
[14·001Cd>l; TA-14·29 [14·001(e)]. No information on shots fired fro. the 1950s to the present has been collected, but 
the records are available from Group M-1, according to the CEARP. TA-14·35 [14·001(g)] is a firing pad that was 
completed in 1964. To safely dispose of the scrap HE, the pieces are detonated at TA-14·35. A gun firing site was 
constructed in 1957. This facility, TA-14·34 [14·001(f)], is referred to as a bullet test facility. Apparently, sa.e 
uranium-238 from sa.e of these shots flew into the nearby woods. 

WASTE :INlORKATiON 

Explosives used in shots at this site included pentolite, torpex, t~ tetryl, C~ition B, baratol, and TNT. Lead 
was involved in at least the early shots. Several shots involving radioactive lanthanu., which has now decayed, were 
also made. The extent of strontium cont•ination in these shots is not known. Records indicate that uranium and 
beryll fum were used in shots. 

RBLBASB :INFORMATION 

The testing scmeti111es results in high explosives being scattered. Although ·larger pieces are collected, ._ller pieces 
are left in the surrounding area. It is not known how nuch residual high explosive IIIBY be in the surrounding area. No 
comprehensive field studies of this area are currently available; however, uraniu. has been detected. 

SJMU CROSS-RIPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

14·001(a) 
14·001(b) 
14·001Cc> 
14·001(d) 
14·001(e) 
14·001(f) 
14·001(g) 

TA14·1·CA·A/I·HW/RW 
TA14-1·CA·A/I·HW/RW 
TA14·1·CA·A/I·HW/RW 
TA14·1·CA·A/I·HW/RW 
TA14·1·CA·A/I·HW/RW 
TA14·1·CA·A/I·HW/RW 
TA14-1·CA·A/I·HW/RW 

ASSOCIATED STRucTURES 

TA-14·25 
TA·14·26 
TA-14·27 
TA-14·28 
TA-14·29 
TA-14·34 
TA-14·35 



14-002 DECOMKZSSZONED PZRZNG SZTES 10/31/90 

SUMKABY 

LOCATION 
TYPE OF UNIT(s) 

TA-14 
FIRING SITE 

MATERIALS MANAGED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 

UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS DECCMU SS I ONED 
PERIOD OF USE 1940s - 1950s 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNZT ZNFORKATZON 

Since its construction in 1944, TA-14 has had many firing sites. The following sites have been decornnissioned: a 
closed chamber in TA-14·2 [14·002(a)l; a firing pedestal, TA-14·17 [14-002(b)l; the area around TA-14-5, TA-14-14, 
TA-14-15 and TA-14-12 [14-002(c), (d), (e), and (f), respectively]. In 1952, TA-14 was completely renovated and 
TA-14-12 and -17 were removed. TA-14-2 was removed in 1973, and TA-14-14 and -15 were removed in 1957. 

WASTE ZNFORMATZON 

The wastes consisted of residues fr0111 firing experiments. Explosives probably included pentol ite, torpex, t~ 
tetryl, composition B (65X TNT I 35X HMX), baratol and TNT. Lead, uraniun and beryll iun were used in SOllie shots and 
others contained radioactive lanth.,._. and stronthn-90. Records indicate that TA-14-2 was heavily contaminated with 
radionuclides and HE, and TA-14-5 was contaminated with HE. 

RILEASE ZNPORMATZON 

Although very little sampling has been undertaken to deten.ine if releases occurred, LANL staff with knowledge of the 
area believe hazardous releases may have occurred. 

S!KO CROSS-RIPBRINCB LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

14-002(a) 
14-002(b) 
14-002(c) 
14-002(d) 
14-002(e) 
14-002(f) 

TA14-1-CA-A/I-HW/RW 
TA14·1-CA·A/I·HW/RW 
TA14·1-CA·A/I-HW/RW 
TA14·1·CA·A/I·HW/RW 
TA14·1·CA·A/I·HW/RW 
TA14·1-CA·A/I-HW/RW 

14.006 

ASSOCIATED STRUCTURES 

TA-14-2 
TA-14·17 
TA-14-5 
TA-14·14 
TA-14-15 
TA-14-12 



14-003 TRASH BORH:IHG AREA 10/31/90 

StJMMABY 

LOCATION TA-14 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) BURN SITE 

UNIT USE DISPOSAL 

OPERATIONAL STATUS : INACTIVE 

PERIOD OF USE : EST. 1950s - 1960s 

HAZARDOUS RELEASE : UNKNOWN 

RADIOACTIVE RELEASE : UNKNOWN 

UH:IT :INlORKAT:IOI 

In the 1950s, a trash burning area was located to the east of TA-14-23, near the eastern site boundary, as shown on 
drawing ENG-R129 (Figure 14-2). The site appears to have been a s .. i-circular enclosure. 

WASTE :IHPORHATIOH 

The waste is bel i eved to have consisted of HE contaminated i tems. Residuals f r0111 trash burning may have included 
bariun, lead, uraniun, and other contaminants. 

RILBASB :IHPORMAT:IOH 

The TA-14 burning areas were s...,ted as pert of the DOE EnvirOIWer'ltal Survey CProbll!lll 12). Soil s...,les were collected 
and analyzed for 111etals, HE c~, and radioru:lides. Results showed elevated levels of several •tals, fnchJding 
bariun and beryll h.a. A gamna screen on the s...,tes showed elevated Cs-137 activity. It fs not known whether any 
contamination fr0111 the burn areas is present beyond the locations sllq)led <tiring the DOE Environmental Survey. 

SWMU CROSS-REPBRENCB L:IST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

14-003 TA14·2-CA-I·HW/RW NEAR TA-14·23 



14-004 WASTB STORAGB AREAS 10/31/90 

SUMMARY 

LOCATION TA-14 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE 1950s • PRESENT 
HAZARDOUS RELEASE NONE 
RAOIOAC~IVE RELEASE NONE 

UNIT INlORMATION 

According to the RFA, there are approximately 20 to 30 55-gallon drUMS on a 40' square concrete pad in Building 
TA-14·23. The drUMS contained experimental material and have been removed. TA-14-22 and ·23 [14-004(a) and (b)] are 
used for satellite storage of scrap HE. Another satellite storage area is located adjacent to TA-14-35 [14·004(c)]. 

WASTB INFORMATION 

The drums at TA-14·23 that were removed contained waste experimental material and product fuel oil. According to the 
CEARP, the scrap HE is stored at TA-14·22 and -23 in less than 5 gallon IIIIIOU'lts and is removed fr011 the area at frequent 
intervals. The material stored near TA-14·35 was contaminated with HE. TA-14-23 also contains paper and smell 
nonccrilustible laboratory items potentially contMinated with HE. 

BBLIASB INFORMATION 

There is no evidence of releases frOM these areas. However, past operations at MOSt container storage areas have 
resulted in systematic releases of solid wastes, including RCRA·regulated constituents. 

SWMU CROSS-BBPERENCB LIST 

S~ NUMBER C£ARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

14-004(1) 
14-004(b) 
14-004(c) 

TA14·7·CA·A·HW 
TA14·7·CA·A·HW 
TA14·7·CA·A·HW 

ASSOCIATED STRUCTURES 

IN TA-14·22 
IN TA-14·23 
NEAR TA-14·35 



14-005 INCINERATOR 10/31/90 

SUJDIARY 

LOCATION 
TYPE Of UNIT(S) 

TA·14 
INCINERATOR 

MATERIALS MANAGED : HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE DISPOSAL/TREATMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE EST. 1950s - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNICNCMI 

UNIT IlfPORMATIOlf 

This unit is an incinerator made of a 55-gallon drum with approximately 3 cubic feet burn capacity set on a steel tray. 
It is used to burn paper contaminated with explosives as well as small pieces of laboratory equipment potentially 
contaminated with HE. The incinerator is located near TA-14·35. The RFA incorrectly describes this area as two thermal 
treatment units containing metal canisters used to burn HE waste. 

WASTE IlfPORMATIOlf 

The waste consists of paper and smell equipment contaminated with HE. 

BBLIASB INlOBMATIOlf 

Ash sarrples were collected fro. the incinerator during the DOE Environ.ntal SUrvey (Environaental Probl• 12). The 
sarrples were analyzed for metals, semivolati le organics, and radi~l ides. R"ul ts indicated the presence of runerous 
metals, PAHs, and radi~lides ccs-137). It is unknown whether a hazardous release has occurred beyond the area 
·~led. 

S!KU CROSS-BBPBRilfCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

14-005 TA14·3·1N·A·HW/RW 14.001 
14.002 
14.004 

ASSOCIATED STRUCTURES 

NEAR TA-14-35 



14-006 SUMP AND OUTFALL 10/31/90 

SUMMARY 
LOCATION TA-14 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE Of UNIT(s) 
UNIT USE 

SU4P 

TREATMENT/DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOD Of USE 1952 - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INPOBMATION 

This unit consists of a sump and associated plumbing. The su.p is structure number TA-14-31 and is a steel and concrete 
unit used to separate a.Ll HE pieces from liquid. The decent discharges to an outfall. Sludge in the sump is picked 
up for burning. A drain in Control Building 23 is comected to the sump, TA-14-31, as shown on ENG-R109. The sump is 
4'6" X 81 411 X 41 9.5" deep. 

WASTB INPOBMATION 

The waste consists of sludge from HE-contemin.ted wash water. The sump, filter, end drain are therefore probably 
contaminated with HE. 

RELBASB INJ'ORMATION 

The extent of HE contamination of the soil around the su.p, associated plumbing, and in the outfall receiving area is 
unknown. 

SWMU CROSS-REFBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

14-006 TA14·5·CA/ST-A-HW/RW 14.005 TA-14-31 



14-007 SEPTIC SYSTBX 10/31/90 

SUMMARY 

LOCATION : TA-14 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNJT(s) : SEPTIC SYSTEM SUSPECTED HAZARDOUS WASTE 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : 1955 - PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

The CEARP states that according to engineering drawings R635 and R636, Building TA-14-6 is served by septic tank 
TA-14-19, which has an overflow to a drain line. This building was used as a shop and darkroom. The tank is 
constructed of reinforced concrete, is 4' x 6'8" x 6• deep and has a capacity of 640 gallons. The system discharges to 
a leach field; a new leach field was installed in 1988. The EID Registration Number assigned to the septic system is 
LA-14. 

WASTE INFORMATION 

The system currently manages sanitary waste. There is some possibility that in past years wastes other than sanitary 
may have been discharged to this tank. 

RELEASE INFORMATION 

It is unknown whether a hazardous release has occurred from previous discharges. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

14-007 TA14-5·CA/ST·A·HW/RW TA-14-19, ·6 



14-008 LANDFILL / SURFACB DISPOSAL 10/31/90 

SUMMARY 

LOCATION : TA-14 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) : LANDFILL 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE : 1950 - ? 

HAZARDOUS RELEASE : NONE 
RADIOACTIVE RELEASE : NONE 

UNIT INFORMATION 

One possible landfill at TA-14 was described by a long-tiM lq)loyee. The lq)loyee recalls placing some classified 
waste in a drainage system and covering it. The lq)loyee does not rellleri)er the exact location of the burial and does 
not believe that the material contained hazardous substances. 

WASTB INFORMATION 

There is no known hazardous waste in the landfill. 

BELBASB INFORMATION 

There have been no known releases of hazardous materials fraa this landfill. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

14-008 TA14-8·L·I·HW 
TA14·4·0L-A-HW/RW 

ASSOCIATED STRUCTURES 



14-009 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-14 
SURFACE DISPOSAL 
DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE ? • PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

SURFACE DISPOSAL 10/31/90 

StJMKABY 
MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 

RADIOACTIVE WASTE 

UNIT INlOBMATION 

This surface area is a waste pile that consists of ruptured unci)ags. During explosives testing activities, a c0111110n 
practice is to place sandbags arOU"'d a firing site to contain the detonation. When the sandbags rupture, the sand is 
then used for erosion control arOU"'d the firing site. The sand has been placed over a slope with an ares of 
approximately 45 1 X 50'; the sand is generally about 1 ft deep. 

WASTE INFORMATION 

Sancbtgs used at firing sites could be contaminated with uranhn, lead, possibly beryllium, and HE c~. 

RILIASB INJOBMATION 

Some uranium has been noted in soils in some areas at TA-14. Whether the source of the uranium was the surface disposal 
of sandbags, storage, or firing activities is not known. The waste pile was surveyed for radioactivity as part of the 
DOE Enviromental Survey in 1987. The survey indicated detectable radioactivity at the site. 

SWMU CROSS-RIPIRINCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

14-009 TA14·4·0L·A·HW/RW 



14-010 

LOCATION 

TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOD OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

DBCOKKISSIOHBD SUMPS AHD DRAINS 10/31/90 

: TA-14 

: SU4P 

: DISPOSAL 

: DECOMMISSIONED 

1940s - 1970s 

KNOWN 

KNOWN 

StJMMARY 

MATERIALS MANAGED HAZARDOUS ~STE 

RADIOACTIVE ~STE 

UNIT INFORMATION 

In the early 1970s, a floor drain was discovered in TA-14-2, the closed firing chamber. In 1973, the contaminated 
sections of TA-14-2 were removed and disposed of at TA·54. The rest of the building was then burned. The s~ and 
associated drainl ines were also removed at this time. The s~ was located outside of TA-14·2, and the drainl ines ran 
across the road fro. TA-14-2 to an unknown release point. 

WASTE INFORMATION 

TA-14·2 was heavily cont•inated with HE and radioruclides. A 1973 memo stated that the floor drain "nust be assuned 
contaminated for reiiiOVal purposes". 

RILBASB INFORMATION 

There fa no info,.tion on the extent of cont•ln~~tlon resulting fr0111 the TA-14-2 s.._., and drainlines. 

SWMU CROSS-REPBRENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

14-010 TA14·1-CA·A/I·HW/RW TA-14-2 



SWMU 

14-001 (a) 
14-001 (b) 
14-001(c) 
14-001(d) 
14-001(e) 
14-001(f) 
14-001 (g) 
14-002(a) 
14-002(b) 
14-002(c) 
14-002(d) 
14-002(e) 
14-002(f) 
14-003 
14-004(a) 
14-004(b) 
14-004(c) 
14-005 
14-006 
14-007 
14-008 
14-009 
14-010 

TA-14 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

14-1 
14-1 
14-1 
14-1 
14-1 
14-1 
14-1 
14-2 

Not shown· 
14-2 
14-2 
14-2 

Not shown 
14-2 
14-1 
14-1 
14-1 
14-1 
14-1 
14-1 
14-1 
14-1 
14-2 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1,6122190 
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NOTES 

UNIT 14-004(c): 

UNIT 14-008: 
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TA-15 
OPERATIONS AND ENVIRONMENTAL SElTING 

Technical Area {TA) 15 is principally a firing site that has been active almost from the 

beginning of Laboratory operations. Activities center around two facilities: the Pulse High 

Energy Radiographic Machine Emitting X-Rays (PHERMEX) and Ector, which make 

radiographs of exploding or imploding systems. The primary work proceeding in TA-15 is 

detonator development for high explosives (DOE, 1987a). TA-15 is a large area that 

incorporates several separate units connected by roads. 

T A-15 lies at elevations between 6,800 and 7,280 feet asl. It is located on a mesa that is 

bifurcated by Potrillo Canyon. The mesa is bounded on the north by unnamed branches of 

Pajarito Canyon and on the south by Canon de Valle and Water Canyon. Canyon walls 

are steep slopes or cliffs in this area TA-15 lies on welded Bandelier Tuff. This technical 

area includes vegetation from the Ponderosa Pine/Pinon-Juniper, Pinon-Juniper, Ponderosa 

Pine-fir, and Shrub-Grass-Forb overstory vegetation zones. Soil types include Carjo loam, 

Seaby loam, Pogna fine sandy loam, Nyjack loam, Hackroy sandy loam, Hackroy-Aock 

outcrop complex, Tocal very fine sandy loam, fine Typic Eutroboralfs, Frijoles very fine 

sandy loam, Totavi gravelly loamy sand, and rock outcrop (Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 5,950 

to 6,140 feet asl at TA-15. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649t'18 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-15 

15-001 
15-002 
15-003 
15-•104 
15-005 
15-006 
15-007 
15-008 
15-009 
15-010 
15-011 
15-012 
15-013 
15-014 

WP:LAN:TA-1724-17 

BONEYARD 
BURN SITE 
OPEN DETONATION AREA 
DECOMMISSIONED FIRING SITES 
CONTAINER STORAGE AREAS 
ACTIVE FIRING SITES 
LANDFILLS 
SURFACE DISPOSAL 
ACTIVE SEPTIC SYSTEMS 
INACTIVE SEPTIC SYSTEMS 
SUMPS, DRY WELL 
OPERATIONAL RELEASES 
UNDERGROUND STORAGE TANKS 
DRAINLINES AND OUTFALLS 



15-001 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-15 

IIOIIEYARD 

STORAGE 
ACTIVE 
EST. 1960s ·PRESENT 
UNICNCMI 
UNICNCMI 

BOHBYARD 10/31/90 

S'QJQWtY 

MATERIALS MANAGED SUSPECTED MIXED WASTE 

UHXT IHlOBKATXOB 

The unit is • boneyard, an eree used to store equipDent, to the east of TA-15·233. The unit stores steel, equipment, 
end experimental vessels. 

JASTI INlORKATIOB 

Some of the experimental vessels ere labeled with radioactive signs. The vessels ere suspected of containing mixed 
waste when they were used in experiments. 

RILIASB INFOBMATION 

It is unknown whether releases fr011 this unit have occurred. LANL steff consider releases unl ilcely, because there is no 
visible residual cont•inetion on the vessels; however, no soil S81111Pling has been done. 

SJKU CROSS-RBPBBBNCB LIST 

SWNU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

15-001 - NEAR TA-15·233 

** No corresponding E. R. Progr8111 unit. 



15-002 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-15 
PIT 
TREATNENT/DISP<>SAL 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE EST. 1950s- 1970s 
HAZARDC1JS RELEASE UNKNOWN 
RADIOACTIVE RELEASE KNOWN 

BORN SITB 

StJMMABY 

10/31/90 

MATERIALS MANAGED HAZARDC1JS WASTE 
RADIOACTIVE WASTE 

UNIT INlORMATION 

On 1 few occasions, depleted uranii.JII and/or natural urani1.11 turnings were burned with gasoline and HE or mixed with oil 
and burned near or at the E·F site. The CEARP states that an employee reported one site to be located 100-150 yds. west 
of E-F site. 

WASTE INFORMATION 

Waste still present might include uranii.JII. The RFA reports suspected hazardous waste that lillY include blri1.111 and 
nitrates from the HE. However, LANL staff believe the amount of HE •ixed with the uraniu. to have been very small. 

RELEASE INFORMATION 

Releases of combustion products to the air are known to have occurred. Urani1.11 fro. detonations at the E-F site and 
from burning is anticipated to remain in the soil. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

15-002 TA15·4-CA·I·HW/RW 15.009 NEAR TA-15-26 



15-003 OPEN DETONATION AREA 10/31/90 

SUMMARY 

LOCATION : TA·15 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) : OPEN DETONATION 
UNIT USE : TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1960s • PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

QNIT INFORMATION 

The 111it is en open detonation eree at TA-15·184. It is pen1itted for disposal of waste HE scraps by detonation, but, 
to date, has not been used for this purpose. The 111it is e steel peel approximately 12' x 24' end 6• thick. Two bunkers 
are used to store scrap HE for short periods of time 111til it is detonated. A closure end Slll!1lling plan for this 111it 
hes been submitted es p.rt of the Pert B Pennit Application. 

WASTE INFORMATION 

The waste managed by this 111it is scrap HE. LANL steff believe the only toxic compound at the site from detonations is 
beriun, present only when beriun·containing HE is detonated. The detonation products will be oxides of carbon and 
nitrogen. 

RELEASE IN70BMATION 

It is known that bariu. has been released. The extent of beriu. cont•inetion in the environment ia l.nknown. 

SWMU CROSS-REFERENCE LIST 

SWNU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

15·003 TA15·12·CA·A·HW/RW 15.003 Tsk 23 : 1645 TA·15·184 



15-004 DECOMMISSIONED PIRIHG SITES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(S) 

TA-15 
FIRING SITE 

MATERIALS MANAGED MIXED WASTE 
HAZARDOUS WASTE 

UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS DECCMII SSIONED 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INlORMATION 

Several firing areas were used In the 1940s: 1) Two~ firing points [15·004(a)] were built in 1944 end removed in 
1947. 2> Firing Point A [15-004Cb)l was probably in use by late 1944 end was used only a short time. Three personnel 
shelters were also associated with this firing point. 3) Firing Point B [15-004(c)] was used in the •id-1940's end is 
believed to have not been used after 1947. 4) Firing Point C [15-004(d)] was built in 1947 and is believed to have been 
abandoned in 1949. It was removed in 1969. 5) Firing Point D [15-004(e)] was built in about 1946, abandoned in 1949, 
and removed in 1967. 6) Firing Point E was built between 1944 and 1947. Firing Point E and Firing Point F were later 
combined to make the E-F Firing Area t15-004(f)]. The E-F Area was used extensively and was probably in use until the 
1970s. The E-F site was probably used for larger shots, requiring a 4000-ft free-and-clear zone. It was used for a 
full-seale test of "Mike", which used 5,500 lbs. of TNT. One~ indicates that over its operating history, tests at 
the E-F site included 39 times more uraniUI than all other TA-15 firing sites combined. 7) Firing Point G t15·004(g)] 
was built in 1948 and was probably used until 1953. Several of the structures were removed in 1967. 8) Firing Point H 
t15-004Ch)l was built in 1948 and was also probably used until 1953. 9) Firing Point 1-J was in TA-15 until TA-36 was 
expanded to Include this area. The I·J site is discussed under TA-36 as 36·004(e). Possible soil eont•lnatlon 
associated with the former 1-J site is described in 15-006(e). Decom.issioned components of firing areas at TA-15 
include: 

SIMJ NO. STRUCTURE FIRING PT./TYPE BUILT-REMOVED DIMENSIONS 
15-004(a) TA-15·176 unnamed/plat for. 1944-1947 12' x 12' x 2'/eonerete 
15-004(8) TA-15·177 unnamed/platfona 1944-1947 12' x 12' x 2'/eonerete 
15-004(b) TA-15·6 A/control chamber 1944-1959 10' x 10' x 9'/wood frame 
15-004(b) TA-15·14 A!x-unl t chamber 1947-1967 4' x 4' x 8'/eonerete 
15-004(e) TA-15-73 B/plate barricade 1944-1967 5' x 4' x 2'/eonerete 
15-004(e) TA-15·74 8/x-unlt chamber 1944-? 4' x 8' x 2'/eonerete 
15-004(d) TA-15·35 C/eontrol chamber 1947-1969 4'9" X 4' X 8'/wood 
15-004(e) TA-15·34 D/eontrol chamber 1946-1967 9' x 9' x 8'/eonerete 
15-004(f) TA-15·26 E/x-unlt chamber 1944-1952 
15-004(f) TA-15·27 E/eontrol chamber 1947-? 14 1 X 40 1 X 91 /wood 
15-004(g) TA-15· 16 G/barrleade 1948-1967 40 1 X 6' X 121 

15-004(g) TA-15·28 G/x-unlt chamber 1948-1967 concrete and steel 
15-004(g) TA-15·9 G/eontrol chamber 1948-present 11' x 27' x 11'2"/eonerete 
15-004(h) TA-15·17 H/lnstrument chamber 1948-1967 
15-004(h) TA-15-92 H/eamera ehanmer ?-present unknown 

According to engineering recorda, the non-radioactively eont .. lnated buildings associated with some of the firing areas 
were burned and the noncombustible reslcaala were placed In the canyon adjacent to TA-40-5 end TA-40-15. The CEARP 
indicates that a 1944 blast teat was eonduc:ted in "the Gulch" [15·004(1)], 1 •ile below TA-15. Charges of up to 300 lba 
of Coq:IOSition B and 500 lbs of ...,; ... picrate were used. Apparently this site was not used In further testing. 
According to engineering drawing ENG·R5110 (1983), the Firing Point H e.-era ehMber was removed In 1967; however, this 
information is incorrect as the presence of this structure has been verified. 

JASTB INFORMATION 

Extensive documentation on the quantities of .. teriala used in experiments in these firing areas fa not publicly 
available, but uraniUI, lead, beryll hill, thoriUI, bariUI, •rcury, boron, eaciiiiUI, and other hazardous .. teriala are 
potential waste residues. More lnfor-.tlon can be potentially obtained fr0111 classified recorda. 

(conti~) 



15-004 DBCOKMISSIOBBD ~IRIHG SITES 10/31/90 

Page 2 

BBLEASI INPOBMATION 

Firing Pointa A, 1, C, end D were thought to have left few reaiduea. H0111ever, a firebreak waa constructed between 
Firing Pointa A and I after the firing points were inactivated. Soil within the firebreak was sampled at 9 grid points. 
Analysia of the aoil sa~~~ples indicated the presence of bariua, beryl! iuw, lead, and uraniun at concentrations above 
detection li11its; concentrations of caciniun, mercury, and explosivea were detected at detection limits. The firebreak 
fon~& a surface water channel that drains into Water canyon [see 15-014(c)]. Further sampling during ER-TSO site 
reconnaissance was conducted within the hazard radius of firing sites A and B, at the proposed site of the DARHT support 
lab. Rari1.111, beryll iua, lead, mercury, and total uraniua were present in concentrations above their detection l i111its. 
Cadmiun, mercury, and exploaives were present in concentrations at their detection l i•its. These data were reported in 
Record 1534, Task 22 of the Site Release Database. Firing Points E and F continued operating and have extensive 
cont .. ination of uraniua, lead and other toxic 111terials. Water seepage was observed in the control chamber, TA-15-27, 
during the E.R. site reconnaissance visit. Visual yellow uraniUIII oxide residuals are present in Slllllll BIIQ.flts at Firing 
Points G and H. Firing Point G was investigated during the DOE Environmental Survey as Environmental Probll!lll 26. Twelve 
samples were collected fr011 around the firing point, principally fr011 the pad and the fr011 southwest corner of building 
TA-15-233. The S8111plea were analyzed for HE, ~~etals, radionucl ides, and volatile organic c~. HE was not 
detected. Several netals were detected and one volatile organic was detected in one sample. Uraniun-234, -235, -238, 
thoriUR-230, potassiu.-40, cobalt-60, and cesiuw-37 were the radionucl ides detected. Sol l sampling in and near the E-F 
site indicated the following: 1) berylliUI is present at slightly elevated levels in surface soils, but not in soluble 
for~~~, 2) lead is preaent in levels bordering on phototoxic levels, and 3) uraniUI is present at the several thousand ppm 
level in the surface soil and is of concern as a toxic .. tal. Analysis of soil a.-plea from the hazard radius of firing 
points G and H indicated the presence of bariua, beryll lUI, lead, and total uraniUI at concentrations above detection 
l ilaits. Concentrations of cacilliua, .. rcury, and exploaivea were at detection l i•i ts. 

NOTES 

Units were reorganized so that firing areaa are addreaaed as single unita inclusive of the structurea within the area 
and the hazard radius of the area. 

SWMU CROSS-REFERENCE LIST 

SWM!J NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

15-004(a) TA15·1·CA·I·HW/RW 15.014 Tsk 23 1632 1633 TA- 15-176, -1n 
15-004(b) TA15·1-CA·I·HW/RW 15.014 Tsk 22 1534 1536 1537 NEAR TA-15-285, TA-15·6, TA-15-14 

1544 1549 
15-004(c) TA15·1-CA·I·HW/RW 15.014 Tslt 22 1534 1550 NEAR TA-15-285, TA-15-73, -74 
15·004(d) TA15·1·CA·I·HW/RW 15.014 Tsk 23 1635 TA-15·73 
15-004<e> TA15·1-CA·I·HW/RW 15.014 Tak 23 1636 TA-15·34 
15·004(f) TA15-1-CA-I-HW/RW 15.017 Tak 23 1637 TA-15-26, -27 
15-004(11) TA15·1·CA·I·HW/RW 15.014 Tak 22 1538 1551 1552 TA-15·16, -9 
15-004(h) TA15·1·CA·I·HW/RW 15.014 Tsk 23 1641 TA-15·17, -92 
15-004(1) TA15·1-CA-I·HW/RW 15.014 Tsk 23 1634 SClJTH TA·15 



15-005 CONTAINER STORAGB AREAS 10/31/90 

St1MMARY 

LOCATION TA·15 MATERIALS MANAGED HAZARDOUS YASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE 7 · PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

A satellite storage area [15·005(a)] in Room SH27, TA-15·20, is used to store lead for the Bench Shop and Laboratory 
Building. A second container storage area [15·005(b)] is located in Bunker TA-15·242, the Make·Up Building. The 
material stored in this area is scrap HE. A third satellite storage area [15·005(c)] is located in Bunker TA-15·41. 
Lead bricks [15·005Cd)] stacked by the guard station, TA·15·30, were noted during the 1988 E.R. site reconnaissance 
visit. 

WASTE INFORMATION 

The storage areas at TA-15·20 and ·30 manage lead. The material stored in storage areas at TA-15·242 and TA-15·41 fa 
scrap HE. The satellite storage area at TA·15·41 also stores chem·wipes contaMinated with acetone, ethanol, and •ineral 
oil. 

RBLBASB INFORMATION 

Information on releases from these units is lacking, however, releases are unlikely because the storage areas, except 
for the lead bricks, are inside buildings. 

SWMU CROSS-REPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> 

15·005(a) ** 
15·005(b) TA15·13·CA·A·HW 
15·005(c) TA15·13·CA·A·HW 
15·005(d) -

RFA UNIT E.R. RELEASE SITE INFO. 

Tsk 24 : 1592 
15.014 
15.014 Tsk 23 1629 

Tsk 24 : 1591 

ASSOCIATED STRUCTURES 

TA·15·20 
TA·15·242 
TA·15·41 
NEAR TA·15·30 

- No corresponding E. R. Progr• unit. 



15-00, ACTIVB FIRING SITES 10/31/90 

StlMMABY 

LOCATION TA-15 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) FIRING SITE 
UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1960s • PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

Active firing sites at TA-15 include the following. 1) PHERMEX consists of chamber TA-15-184 C15-006(a)], related 
equipment in a building c~lex, and a firing pad. PHERMEX is an acrony11 for Pulsed Hi;h Energy Radiographic Machine 
Emitting X-rays. This facility was built in the early 1960s. The firing pad at PHERMEX is permitted for treatment and 
disposal of scrap HE by detonation; to date, however, it has not been used for this purpose Csee 15-003). 2> Ector 
facility [15-006(b)] was built in the early 1980s and consists of a firing pad and related structures TA-15-276 and 
-280. Ector is a machine that makes radiographs of shots. 3) The R-44 firing site control building, TA-15-44 
[15-006Cc)], was c~leted in 1951. In 1964, the R-44 site was ree~~ for a 4000-ft free-and-clear zone. It was 
used for Larger shots, in the 200-300 Lb range. 4) The R-45 firing site control building, TA-15-45 [15-006(d)], was 
also built in 1951. It was used for smeller shots, in the 50-Lb range. The two sites, R-44 and R-45, have had heavy 
use. The R-45 site has llldergone extensive changes including Large soil disturbances in the firing area. 5) A 120-nm 
gun site C15-006Ce)l is located below the former 1-J site [see 36·004(e) for 1-J site description]. Bullets containing 
depleted uranium are fired into a cliff face. Some of the bullet material is recovered, but much of it remains in the 
cliff and in the rubble pile at the base of the cliff. 

WASTB INlOBMATION 

Materials fired at the PHERMEX and Ector facilities include uranium, Lead, mercury, thorium, berylliu., gallium, and 
other hazardous Mterials. Uranium and Lead have been used in Large ~titles. Some barium-containing explosives have 
also been fired. Firing Areas R-44 and R-45 both have uranium, beryllium, Lead, other hazardous materials, and tritium. 
Waste materials at the 120-11111 gun site include depleted uranium, tungsten, and steel. 

RELEASE INFORMATION 

Residues of the shots are present in the soil surrounding the PHERMEX and Ector sites. LANL staff indicated that 
uraniUI appears to be rapidly oxidizing into IIIObile uranium oxide. The firing pad at R-44 has been extended to the 
canyon. R-44 was used for shots containing tritiUI. A layer of oiled sand was placed over the site to prevent trithn 
fr0111 IIIObilizing. In 1965, the oiled sand Layer was re1110ved because is was concentrating tritium. Uranium concentration 
in the soil was 14) to 0.28 IJIIIVsq ft, •asured in 1965. Yellow urMiUI oxide has been observed on the R-44 pad and in 
erosion chMMLs to the CWIYQn. It is expected that the pad at R-45 would have si•ilar releases. During the 1988 E.R. 
site reconnaissance visit, uranium, lead shot, and aLUiinu. and plastic scintillation .. terial were observed littering 
both the R-44 and R-45 sites. The extent of releases at the 120-• gun firing site is unkllOWI. '- radiation above 
background was •asured at the site ca..ring the E.R. site reeonnaissMCe visit. The R-44 firing site was investigated in 
the DOE Envir~tal SUrvey as pert of Envir~tal Probl• 1. S~las that were c~ites of several sl&ls...,Les 
collected at different distances fraa the center of the firing site were analyzed for gamma .. itters, alpha e.itters, 
total uranium, Wid HE. Arwlytfcal results indicate the presence of cesium-137, uranium-234, -235, Wid -238, cobalt-56, 
and thorium-230. llo II£ wu detected. 

SJMV CRQSS-BEPERINCB LIST 

S\MJ NUMBER CEARP IQENTIFICATIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTURES 

15-006(a) TA15·2·CA·A·HW/RW 15.013 Tsk 23 1643 TA-15·184 
15·006(b) TA15·2·CA·A·HW/RW 15.007 Tsk 23 1642 TA-15·276, -280 
15·006Cc) TA15·1·CA·I·HW/RW 15.006 Tsk 23 1639 TA-15·44 
15-006(d) TA15·1-CA·I·HW/RW 15.014 Tsk 23 1640 TA-15·45 
15-006Ce) - Tsk 23 1628 SOUTH OF TA-15·58 

- No corresponding e. R. Progr• unit. 



15-007 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-15 
LANDFILL 
DISPOSAL/TESTING 
INACTIVE 
SEE BELOW 
KNOWN 
KNOWN 

LAIIDPILLS 

SUMMARY 

10/31/90 

MATERIALS MANAGED MIXED WASTE 
HAZARDOUS WASTE 

PHIT INPOBMATIOB 

Three inactive landfills are present at TA-15. 1) Material Disposal Area N CMOA·N) [15-007(a)] is located southeast of 
TA-15-23. The area consisted of a trench that occupied an area of about 0.10 acre. The trench was used prior to 1965. 
2> Material Disposal Area Z CMOA·Z> £15-007Cb)] is located near the road turn-off for TA-15-233. It consists of an open 
surface disposal area on a bench constructed on the side of the canyon and has been estimated to cover an area of one 
acre or less. It was used to dispose of PHERMEX and perhaps other waste between 1965 and the 1980's. 3) Two shafts 
located near the aouth riM of a branch of Pajarito Canyon at structure locations TA-15-264 [15-007Cc>l and TA-15-265 
[15-007(d)]. The shafts are 6' in diameter and 125' - 130' deep (engineering recordl note ahaft depth aa 120'). The 
shafts were used for experiments in 1970 and the residues re.ein in place. Shaft TA-15-264 was involved in an 
experiment involving detonation of 4,000 lbs. of TNT. There are two other shafts in the same area, however, these 
shafts are empty and no waste was ever placed in them. 

WASTB INlOBMATIOB 

The wastes in MOA-N are reported to be remnants of several structures fraa TA-15 which had been exposed to explosive or 
chemical contamination. The wastes in MOA·Z contain sand bags and firing debria contaminated with uraniut, lead, 
berylliun, and potentially mercury and bariut. The waste in TA-15-264 may contain lead and reaction products frDII TNT 
detonation. Shaft TA-15-265 contains a 111111ll IIIIIOU'It of berylliLn, tritiun, lead and HE reaction products. 

RELEASE INFORMATION 

No releases from the MOA-N landfill are known to have occurred. The aurface of MOA-N has been reclaimed and ia covered 
with vegetation. Natural IIIObi l ization may be occurring at MOA·Z. Uraniun shrapnel was observed at MOA-Z 6.1ring the 
1988 E.R. site reconnaiasanee viait. MOA-Z was investigated 6.1ring the DOE EnvirorMntal Survey as part of 
Envi ronnental Probl• 23. s...,les were collected fr0111 8 locations within the landfill and from 8 points adjacent to the 
landfill. The s_..,les were analyzed for radionucl ides, HE, •tala, and volatile organics. Alunii"'UUII-26, uraniut-234, 
-235, and -236, coblll t-56, thoriut-230, and cesiua-137 were detected in the s1111ples. Several ~~~etals and some volatile 
organic c~ were also detected. HE was not detected in the Sllq)les. Tritiua in shaft TA-15·265 •Y have 
undergone sene Migration in the gaseous phaae; however, .uch of the tritiUM haa decayed. 

SWMU NUMBER 

15-007(a) 
15-007(b) 

15-007Cc> 
15-007(d) 

SWMU CROSS-BEPERBHCB LIST 

CEARP IDENTIFICATION NUMBERCSl RFA UNIT 

MOA·It 15.001 
MOA·Z 15.012 

? 15.004 
TA15·3·CA·I·HW/RW 
TA15·3·CA·I·HW/RW 

E.R. RELEASE SITE INFO. 

Tak 24 1595 1597 
Tak 24 1596 1598 

Tsk 23 1644 
Tsk 23 1644 

ASSOCIATED STRucTURES 

NEAR TA-15·23 
NEAR TA-15·233 

TA-15·264 
TA-15·265 

? Indicat .. uncertainty with RFA Unit correlation. 



15-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA·15 
: SURFACE DISPOSAL 
: DISPOSAL 

OPERATIONAL STATUS INACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

SORPACB DXSPOSAL 10/31/90 

St7MMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNXT INFOBMATION 

Nondesigneted irwc:tive sur-face disposal ar-eas pr-esent at TA·15 include the following. 1) Some mater-ial fr-c.n Fir-ing 
Point E·F was r-epor-tedly dumped at the canyon edge south of the fir-ing ar-ea [15·008(a)] between 1950s • 1970s 
(estimated). In 1965, a lar-ge concr-ete chamber- was r-epor-ted to have exploded on the edge of the canyon, appr-oximately 
500 ft south of E Point. The debris fr-om this chamber- may be par-t of this sur-face disposal ar-ea. 2> A bench of waste 
mater-ial fr-om fir-ing ar-ea TA-15·44 [15·008(b)] was constr-ucted adjacent to the nor-th side of the fir-ing site. It was 
used 1110st heavily fr-o. 1950s • 1970s (estiMted). Dur-ing an E.R. site r-econnaissance visit, a soil pile appr-oximately 
100' x 25' x 12' was ot.er-ved at this site. 3) Residues fr-o. sever-al exper-i111ents Ner-e disposed of In one ar-ea which 
consisted of sever-al ... ll ar-eas near- TA-15·233 [15·008Cc)], west of TA-15·233 and south of the r-oad. The E.R. site 
r-econnaissance noted stained soil in this ar-ea in 1988. 4) Building debr-is is disposed of in a SA18ll ar-ea to the south 
of TA-15·22 [15·008(d)]. Another- dir-t mound [15·008(e)] is pr-esent within the leach field of septic syste. TA-15·195 
[see 15·009(f)]. The E.R. site r-econnaissance descr-ibes the~ as 10' x 10' x 4' with concr-ete and pipe debris. Two 
soil .ounda [15·008(f)l that include old sand bags Ner-e obaer-ved west of TA-15·29 dur-ing an E.R. site r-econnaissance 
visit. Another- sand bag pile [15·008(g)] was pr-esent near- .anhole TA-15·116 and on top of bar-r-ier- TA-15·142 at the R-45 
site. 

JASTI INFORMATION 

The wastes contained in the Fir-ing Point E·F, TA-15·44, and TA-15·233 may include ur-anil•, lead, ber-ylliun, bar-iUR, and 
with the exception of TA-15·233, tr-itiua. Metal scr-aps and plastic chunks have been obser-ved at the TA-15·44 disposal 
ar-ea. The ar-ea south of TA-15·22 appear-s to contain only r-ubble; however-, extensive 1110nitor-ing or- sampling has not 
taken place. The ar-eas near- TA-15·195 and ·29 had soil .ounda with sand bags. No fur-ther- infor-mation on the contents 
of these mounds is available. 

BBLBASB INlOBMATXON 

The disper-sion and migr-ation of yellow ur-aniua oxide has been obser-ved at sever-al of the sur-face disposal sites. It is 
expected that other- non·visible cont .. inants ar-e si•ilar-ly 1110ving in the soil sur-r-ounding the contaminated sites. The 
likelihood of both the pr-esence of cont .. inants and of possible r-eleases fr-o. the soil ~ is unknown. 

S!MV CROSS-RIPBRENCB LIST 

S\o!!J NUMBER C£ARP IDEMTIFIC&TIQN NUMIERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

15·008(a) TA15·5·CAIOL·I·HW/RW Tsk 23 1621 SOUTH OF TA·15·27 
15·008(b) TA15·1·CA·I·HW/RW Tsk 23 1623 NORTH OF TA·15·44 
15·008(c) TA15·7·CA·I·HW/RW Tsk 22 1531 NEAR TA·15·233 
15·008(d) TA15·5·CAJOL·I·HW/RW Tsk 24 1594 NEAR TA·15·22 
15·008(e) - Tsk 22 1533 NEAR TA·15·195 
15·008(f) - Tsk 23 1625 WEST OF TA·15·29 
15·008(g) - Tsk 23 1626 1627 TA· 15· 116, • 142 

** No cor-r-esponding E. R. Pr-ogr-• unit. 



15-009 

LOCATION : TA·15 
TYPE OF UNIT(s) : SEPTIC SYSTEM 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : SEE BELOW 
HAZARDOUS RELEASE : UNICNCMI 
RADIOACiiVE RELEASE : UNKNOWN 

ACTIVB SBPTIC SYSTBKS 10/31/90 

SUMMARY 

MATERIALS MANAGED : SANITARY WASTE 

miX% IlflQRMA%1011 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 

Active septic syst..a at TA·15 include: 

CAPACITY EID BUILDING 
S~ NO. STRUCTURE BUILT (gal.) REGISTRATION NO. OVERFLOW SERVED OUTFALL AREA 
15·009(a) TA·15·51 1949 505 LA·15 seepage pit TA-15·20 none 
15·009(b) TA·15·61 1951 540 LA·16 seepage pit TA·15·45 none 
15·009(c) TA·15·62 1951 540 LA·17 drainl ine TA·15·44 Potrillo Canyon trib. 
15·009(d) TA·15·63 1951 2,060 LA·18 seepage pit TA·15·40 none 
15·009(e) TA·15·n 1947 1,200 drainl ine TA·15·27 Potrillo Canyon 
15·009(f) TA·15·195 1961 4,000 LA·20 seepage pit TA·15·183 none 
15·009(g) TA·15·205 1961 605 LA·21 leach field PHERMEX facility none 
15·009(h) TA·15·282 late •70s 975 LA·22 leach field ECTOR facility none 
15·009(i) TA·15·284 1979 750 LA·23 drainline TA·15·233 Water Canyon 
15·009(j) TA-15·286 1981 1,500 LA·37 seepage pit TA· 15·285 none 
15·0090c> TA·15~00 ~.nknown 1,000 leach field Hydrotest Site 

Radiographic Lab 

Septic tanks TA·15·51 and TA·15·n are constructed of reinforced concrete. TA·15·n is 3' x 4' x 5' deep; TA-15·282 is 
6' X 4' X 51 deep; TA·15·284 is 7' X 4' X 51 deep. Septic tank TA·15·n is presently s•i·active. Another tank, 
TA·15·293, was planned, but was canceled before construction. Interviews with LANL personnel during the E.R. site 
reconnaissance confiMIIed that the TA·15·293 tank was never built. However, a field survey noted a tank Mrked as 
TA-15·293. It is probable that tanks TA-15·286 and TA·15·293 are the same tank. There are discrepancies in the size 
and shape of the TA·15·284 septic tank; one engineering drawing (ENG·RF110) shows a rOLnd tank, 3.6 ft in diameter and 
28 ft deep. The tanks are registered with the New Mexico Envir~tal l...,rov.-nt Division (EID) as 11~.npermitted 
individual liquid waste systems"; their registration numbers are shown in the table above. Septic syst .. TA·15·n may 
have previously drained to a canyon outfall. Septic syst .. TA·15·195 was upgraded in 1976 from a 1,280-gallon tank, 
distribution box, and leech field to a 4,000-gallon tank and a seepage pit. 

JASTI INlQRKATIOH 

Tanks TA·15·61, ·62, -n, ·282 receive priMrily sanitary waste. It is unknown whether hazardous constituents have been 
discharged to these tanks. Tank TA·15·51 serves an asseMbly shop. It was a.-pled for HE in 1981 and none was detected; 
no analyses were perfoMIIed for other ch .. icals. Tank TA·15·63 serves an office and My have received photo processing 
waste. Tank TA·15·195 serves a laboratory and office building; this tank had required ~fng due to sc~ development 
which might have indicated the presence of ch .. icals. Tank TA·15·205 serves the PHERMEX complex and could possibly 
receive 11ixed waste; however, LANL staff consider this ~.nlikely. Septic syst• TA·15·284 served the Betatron building; 
however, it was installed after the letatron equipMent had been reaoved. It is possible that this septic syst .. 
received solvents such u keroaene and ec:etone. More infor.tlon is needed for tanks TA·15·286 and ·293, which serve 
the confinement and test fec:Hfty. Recently TA·15·62 and ·195 were • ..,led and no volatiles were detected. 

RILEASB INlOBMATIOH 

The tanks generally overflow to seepage pits and outfalls; the extent of conta~~lnation surrounding the pits and 
outfalls, if any, is unknown. Al~i~ sharde were fOLnd in the area of tank TA·15·62 during an E.R. site 
reconnaissance visit. 

NOTES 

Septic syst .. TA·15·293 [15·009<k>l hu been deleted u an individual ~.nit because the syst• was never constructed. 

(contii'Y.Jed) 



15-009 

SWMU NlJIIIBER 

15-009(a) 
15-009(b) 
15-009(c) 
15-009(d) 
15-009(e) 
15-009(f) 
15-009(11) 
15-009(h) 
15-009( i) 
15-009(j) 
15-009(k) 

ACTIVB SEPTIC SYSTBKS 10/31/90 

Page 2 

SWMU CROSS-BEFBRENCB LIST 

CEARP JDENTJFJCATJON NlJIIIBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

TA15·9·S/ST/O·A·HW/RW ? 15.005 Tslc 24 : 1554 1571 15n TA-15·51 
TA15·9·S/ST/O·A·HW/RW Tslc 23 : 1613 TA-15-61 
TA15·9·S/ST/O·A·HW/RW Tslc 23 : 1609 1614 TA-15·62 
TA15·9-S/ST/O·A-HW/RW Tslc 24 : 1555 1567 1573 TA-15·63 
TA15-8·S/ST/O-A·HW/RW Tslc 23 : 1608 1612 TA-15-n 
TA15·9·S/ST/O·A·HW/RW Tslc 22 : 1526 TA-15-195 
TA15·9·S/ST/O·A·HW/RW Tslc 23 1615 TA-15·205 
TA15·9·S/ST/0-A·HW/RW Tsk 23 1616 TA-15·282 
TA15·9·S/ST/O·A·HW/RW Tsk 22 1527 TA-15·284 
TA15·9·S/ST/0-A·HW/RW Tsk 22 1528 TA-15·286 

** TA-15·00 

? Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progr• unit. 



15-010 IKACTIVB SEPTIC SYSTBMS 10/31/90 

SOMMARY 

LOCATION TA·15 MATERIALS MAMAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM SUSPECTED HAZARDOUS WASTE 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

VNIT INPORKATION 

Septic tank TA-15·80 [15·010(a)] was built in 1944 of reinforced concrete. The di..nsions of the tank were 3' x 5' x 4' 
deep. OVerflow fr0111 the tank probably went to a seepage pit or siMilar ~it. It was abandoned in 1961. Septic tank 
TA-15·147 [15·010(b)] served Building TA-15·8, a shop building. The tank was built in 1947. In a 1972 survey, this 
tank was noted to have possible HE contamination. The tank waa used between the 1940'1 end 1950'•· There fa 
conflicting daU on thia tank. s~ engineering records indicate it waa a 5• x 5' x 5'6" reinforced concrete industrial 
waste settling tank. Other records indicate it waa a septic tank. However, since HE ..chining took place in the shop, 
it would be expected that TA-15·147 may have been used as an HE s~. The CEARP, based on engineering drawing ENG·R716, 
described a sanitary sewer which served the camera firing point, Building TA-15·92 [15·010(c)].· The sewer drained to a 
seepage field or an outfall at the edge of the canyon. It is not known whether the sewer line has been removed. 
However, this infon111tion appears to be incorrect, based on interviews with operating gr~ lllefti)ers. The drain lilY have 
been a stonm drain. 

WASTE IHlORMATION 

Tank TA-15·80 served sa.e of the early facilities; information on the type of waste that was handled by thfs tank is 
unavailable. Tank TA-15·147 may have HE contamination. The ca.poaition of the .. teriala in the TA-15·92 sewer line is 
not available. 

BELEASB INFORMATION 

lnfonmetion on location of overflow, possible contaminants, and releases fr0111 these ~its is unavailable. 

NOTES 

New information on SWMU No. 15·010(c), a drain fro. building TA-15·92, suggests that this ~it is actually a storm drain 
and therefore should not be considered a SWMU. This ~it includes an outfall for.arly addressed as SWMU No. 15·012(b). ~ 

S!KU CROSS-BEPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMIERCS> RFA UNIT E.R. RELEASE SITE INFO. 

15·010(a) 
15·010(b) 
15·010(c) 

TA15·1·1/ST/O·I·HW/RW 
TA15·1·S/ST/O·I·HW/RW 
TA15·1·S/ST/O·I·HW/RW 

Tsk 24 
Tsk 24 
Tslt 23 

1569 
1570 
1607 1611 

ASSOCIATED STRucTURES 

TA-15·80 
TA-15·147 
TA-15·92 



15-011 StJXPS, DRY WELL 10/31/90 

LOCATION : TA·15 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) : SlW 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : SEE BELOW 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INlORMATION 

1) A sump [15·011(a)] was located on the west aide of TA-15·20. M.nhole TA-15·150 is aaaociated with this sump. 
Mamole TA-15·151 ia located in thia same area and IMY also be associated with the aump. The sump was constructed in 
1949 and is believed to have been used into the 1950s. The sump waa 6' x 3' x 2•4• deep. Its current status is 
unknown. 2> A dry well [15·011(b)] is located west of TA-15·194, near tne edge of the canyon. The dry well was 
connected to an exiating drain at TA·15·194 that received liquids fro. a vapor degreaser. The well fa 4' in diameter, 
50' deep and it was used to dispose of liquids from TA-15·194. The well is covered with soil and is difficult to 
locate. The well was constructed in 1978; when it was put out of service is unknown. 3) A sump NY have been located 
at the edge of the canyon [15·011(c)] and received acid waste from drains in Building TA-15·50. This sump may have been 
used in the 1960s. There is confl feting data as to whether there was a sump that received these wastes or whether they 
discharged directly to the canyon. 

JASTI INlORKATION 

The sump near TA-15·20 handled waste liquid that poaaibly contained HE. The dry well received l iquida fro. industrial 
lines that probably contained degreaser solutions, sulfuric and hydrochloric acid, and chromate solutions. The sump for 
TA-15·50, if it received any waste, would have handled acid waste and perhaps other industrial waste. 

BBLEASI INFORMATION 

The decant frCII sump near TA·15·20 is believed to have gone to lllll'lhole TA-15·150 and then to an outfall. Release 
information fro. the dry well is lacking. Available information suggests that the sump for TA-15·50 may have discharged 
into the canyon. 

SWMU CROSS-BEPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

15·011(a) 
15·011(b) 
15·011(c) 

TA15·8·S/ST/O·I·HW/RW 
TA15·8·S/ST/O·I·HW/RW 
TA15·8·S/ST/O·I·HW/RW 

15.011 
7 15.002 

Tsk 24 
Tak 24 
Tsk 24 

157'9 1580 1582 
15n 1581 
1556 1578 

ASSOCIATED STRUCTURES 

WEST OF TA·15·20 
WEST OF TA·15·194 
NEAR TA·15·50 

7 lndicatea uncertainty with RFA Unit correlation. 



15-012 OPBRATXOHAL RELEASES 10/31/90 

LOCATION TA·15 
TYPE OF UNIT(s) OPERATIONAL RELEASE 

MATERIALS MANAGED SUSPECTED KAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE ? 

HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE UNKNCMI 

UNXT XNlORKATXOlf 

The RFA notes a vacuum pump oil disposal area [15·012(a)]. A location fa not given. During contain.ent experiments, 
vessels were washed out in a bermed area near TA·15·285 [15·012(b)]. one .-ploy .. r....C.red uraniua conta.ination of 
the soil in this area and the sol l being re1110ved from the area. The exact location is rinown. 

JASTI XNlOBKATIOlf 

The pump oil disposal area is suspected to contain 111ercury and tritiun. Contaiment experiment shots contained uranhn, 
beryll iun, lead, boron, cacniun, gold, alunii'UII, and tLngsten. 

BELBASB INJORMATXON 

Lateral and vertical extent of any contamination is rinown. During a 1988 E.R. site reconnaissance, the containment 
vessel washing area was 22 microReoVhour and 300 to 700 cpa beta·gamme above background. 

NOTES 

Unit 15·012(b) was an outfall from a septic syat .. described In 15·010(c). Units 15·012(c), (d), (e), (f), and (g) were 
outfalls from drainlinea that are described as 15·014(M), (k), (l), (1), and (j), respectively. 

S!MU CRQSS-BBFIBINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

15·012(a) 
15·012(b) -TA15·5·CA/OL·I·HW/RW 

15.008 Tsk 24 1589 
Tsk 22 1529 

ASSOCIATED STRUC!U!ES 

UNICNCMI 
NEAR TA·15·285 

- No corresponding E. R. Progr• unit. 



15-013 UHDERGROOHD STORAGB TAHU 10/31/90 

LOCATION : TA-15 MATERIALS MANAGED PRODUCT 
TYPE Of UNIT(&) 

UNIT USE 

: UNDERGRClJND T ANIC 
: STORAGE 

OPERATIONAL STATUS : DECCM41SSIONED 
PERIOD Of USE : ? 
HAZARDClJS RELEASE : UNICNCMI 

RADIOA~TIVE RELEASE : NONE 

VNIT INFORMATION 

The following l.lldergrcu-d storage tanks have been riiiiOVed. No docunentation is available on whether the tanks or lines 
had leaked. 

S\MJ NO. 
15-013(a) 
15-013(b) 

STRUCTURE 
TA-15·192 
TA-15-266 

SUBSTANCE STORED 
~~ 
dielectric oil 

CAPACITY 
U'lknown 
U'lknown 

STATUS 
re1110vad, rerlU!Cered TA-49-56 
r.-oved 

According to engineering drawing ENG-R5110, tank TA-15-192 was removed and taken to TA-49. 

WASTB INFORMATION 

The substances stored in tank TA-15-192 before its removal to TA-49 are unk~. Tank TA-15·266 stored dielectric oil. 

RELEASE INFORMATION 

The integrity of these tanks was not tested and examination of the soil arcu-d th .. at the time of removal was not 
docunented. It is unk~ whether releases have occurred. However, until site characterization information is acquired 
which indicates that there were no releases, it IILISt be assl.llled, based on past tank removals at the Laboratory, that the 
tanks NY have leaked. 

8WMQ CROSS-RIFIRINCE LIST 

SWMU NUMBER CEARP IDENTifiC!TIQN NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

15-013Ca) ** Tsk 24 : 1605 
15·013Cb) TA15·10·UST·A·PP 15.019 

ASSOCIAT£0 STRUCTURES 

TA-15·192 
TA-15·266 

** No corresponding E. R. Progr• unit. 



15-014 DRAXBLXDS AHD OUTFALL& 10/31/90 

SUXKABY 
LOCATION : TA·15 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(a) : OOTFALL 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : SEE BELIJI 
HAZARDOOS RELEASE : UNKNCMI 
RADIOACTIVE RELEASE : UNICNCMI 

UBXT XNlOBMATXOH 

The following are drainlinea and their associated outfalla In TA-15: 

BUILDING PERIOD EPA 
S\MJ NO. SERVED USE OF USE DRAINLINE TYPE PERMIT NO. OOTFALL LOCATION 
15·014(a) TA-15·183 photographic wastes 1961-pra. vitrified clay EPA06A1Z3 water Canyon 
15·014(b) TA-15·183 1) atol'll drain 1) 1961-pra. 1) 16•-dia corr. •tal 1) none 1) Water Canyon 

2) building drain 2> 1961-pra. 2) 2• PVC 2> none 2> water Canyon 
15·014(c) TA· 15·242 sink drain 1961 ·pra. Wnown none area behind building 
15·014(d) TA·15·185 unknown 1961-pra. unknown none water Canyon 
15·014(e) TA-15·184 floor drains & ?·pra. ditch EPA04A139 water Canyon 

cool in; water 
15·014(f) TA-15·263 cooling water ?·pra. ditch EPA04A121 Three Mile Canyon 
15·014(g) TA· 15·203 cooling water ?·? dhch none Water canyon 
15·014(h) TA-15·40 1) noncontact cooling 1> ?·pra. 1) 8··dia vitr. clay 1) EPA04A013 1) Three Mile Canyon 

water 
2> noncontact cool in; 2> ?·pra. 2) 8•-dia vitr. clay 2) EPA04A102 2) Three Mile Canyon 

water 
3) atol'll drains 3> ?·pra. 3> 12•-dta corr. •tal 3> none 3) Three Mile Canyon 

15·014(i) TA-15·194 1) Industrial wastes 1> ?·pra. 1> unknown 1) none 1 > water Canyon 
2> noncontact cool in; 2> ?·pra. 2) lftcnown 2) EPA04A093 2> water t.nyon 

water 
15·014(j) TA-15·50 1) sink drain 1) ?·? 1) ditch 1) none 1) Water Canyon 

2) floor drains 2> ?·pra. 2> lftcnown 2> none 2> water Canyon 
3) diffusion pu11p1 3) ?·pra. 3) lftcnown 3) none 3 > water Canyon 

15·014(k) TA-15·20 floor drains ?·? 3•·dia cast iron & none water canyon 
4•·dia vitr. clay 

15·014(1) TA-15·202 treated cool in; Wnown EPA03A028 water Canyon 
water 

15·014<•> TA·15·306 noncontact cool In; lftcnown EPA04A143 Potrillo Canyon 
water tributary 

Approximately six chennela were observed draining the parking lot of TA-15·40 during the E.R. site reconnaissance visit. 
These atol'll drainage ditches are In addition to ator11 drains noted around TA-15·40 [15·014(h)]. 

pra. • present 

JASTI XNlOBMATXOI 

Potential wastes fraa the photographic waste outfall at TA-15·183 are silver, lead, end organics. Waste fraa the other 
two TA-15·183 outfalla end the atonl draina could include beriUI, beryll iUI, cadlliUI, lead, •rcury, uraniUI, and HE. 
The outfall fraa buildings TA-15·242 end ·20 could contain HE and beriUI. Organics could be anticipated in the 
TA·15·184 outfall end berylliUI .. y be present in the TA-15·50 outfall. Potential wastes In the r ... tning outfalla are 
unknown, but My contain .. tala and ME. 

ULQSI XNFOJUIATIOH 

The extent of releases to outfall receiving areaa Ia unknown. 

!fO'l'BS 

Drainlinea 15·014(i), (j), (k), (l), and <•> include outfalla fon~erly addressed aa 5\oMJ Nos. 15·012(f), (g), (d), (e), 
and (c), respectively. 

(conti....::l) 



15-014 DRA:IHL:IHBS AJID OU'ri'ALLS 10/31/90 

Page 2 
SWMU CROSS-RIFBR!NCB LIST 

$!A! OBER teARP IQENTIFIC!TIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

15·014(1) TA15·9·S/ST/O·A·HW/RW Talc 22 : 1524 TA·15·183 
15·014(b) - Talc 22 : 1525 TA·15·183 
15·014(c) - Talc 22 : 1553 TA·15·242 
15·014(d) ** Talc 23 : 1610 TA·15·185 
15·014(1) TA15·9·S/ST/O·A·HW/RW Talc 23 : 1619 TA·15·184 
15·014(f) TA15·9·S/ST/O·A·HW/RW Talc 23 : 1620 TA·15·263 
15·014(1) TA15·8·S/ST/O·I·HW/RW Talc 23 : 1557 1586 TA-15·203 

TA15·9·S/ST/O·A·HW/RW 
15·014(h) TA15·8·S/ST/O·l·HW/RW Talc 24 : 1558 1559 1564 TA·15·40 

1565 1566 1568 
15·014(0 - Talc 24 1560 1563 TA·15·194 
15·014(j) - Talc 24 1561 1562 1574 TA·15·50 
15·014(1c) TA15·8·S/ST/O·l·HW/RW Talc 24 1575 1576 TA·15·20 
15·014(l) - TA·15·202 
15·014<•> - TA-15·306 

- No corresponding E. R~ Proor• ...,;t. 



SWMU 

15-001 
15-002 
15-003 
15-Q04(a) 
15-004(b) 
15-004(c) 
15-004(d) 
15-004(e) 
15-004(f) 
15-Q04(g) 
15-004(h) 
15-Q04(i) 
15-005(a) 
15-005(b) 
15-Q05(c) 
15-005(d) 
15-00S(a) 
15-00S(b) 
15-00S(c) 
15-00S(d) 
15-00S(e) 
15-007(a) 
15-007(b) 
15-007(c) 
15-007(d) 
15-00S(a) 
15-00S(b) 
15-00S(c) 
15-00S(d) 
15-00S(e) 
15-00S(f) 
15-00S(g) 
15-009(a) 
15-Q09(b) 
15-009(c) 
15-Q09(d) 
15-009(e) 
15-009(f) 
15-Q09(g) 
15-009(h) 
15-009(i) 
15-0090) 
15-009(k) 

Rev.1,5123190 

TA-15 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

15-1 
15-1 
15-1 

Not shown, location unknown 
15-2 
15-2 
15-2 
15-2 
15-2 
15-2 
15-2 

Not shown, location unknown 
15-1 
15-1 
15-1 
15-2 
15-1 
15-1 

15-1,15-2 
15-1, 15-2 

15-2 
15-1, 15-6 
15-1' 15-7 

15-1 
15-1 
15-1 
15-1 
15-1 
15-1 
15-1 
15-2 
15-2 
15-1 
15-1 
15-1 
15-1 
15-1 
15-1 
15-1 
15-1 
15-1 
15-1 

Not shown 



SWMU 

15-010(a) 
15-010(b) 
15-010(c) 
15-011 (a) 
15-011 (b) 
15-011 (c) 
15-012(a) 
15-012(b) 
15-013(a) 
15-013(b) 
15-014(a) 
15-014(b) 
15-014(c) 
15-014(d) 
15-014(e) 
15-014(f) 
15-014(g) 
15-014(h) 
15-014(i) 
15-014(j) 
15-014(k) 
15-014(1) 
15-014(m) 

TA·15 SOUD WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

15-2 
15-2 
15-2 
15-2 
15-1 
15-2 

Not shown, location unknown 
15-1 

Not shown, moved to TA-49 
15-1 
15-3 
15-3 
15-3 
15-5 
15-5 
15-4 
15-3 
15-3 
15-3 
15-3 
15-3 
15-5 
15-4 

NOTE: Some structure locations may contain more than one SWMU. 

Rev.1,5123190 
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l STRUCTURE I :STRUCTURE l :STRUCTURE NOMENCLATURE REMARKS NUMBER IOE:SIGNATION 
rA-ts=-1--r- R-1- - - - REMOVED 1962 
TA-IS -l R-l REMOVED 1967 
TA-IS-3 R-J REMOVED 1955 -
T"-IS-4 R-4 REMOVED 1955 
TA-15-S R-5 REMO\IEO 19112 
TA-IS-8 R-0 REMO\I{O 1959 
T"-IS-7 R-7 REMOVE~ 1902 
T"-15-e R-11 SHOP BUILDING 
T"-IS-9 R-9 CONTROL CH"MBER FIRING POINT G 
TA-IS-10 R- 10 REMOVED 1967 
T"-IS- I I R- II REMOVED 1967 
T"-15-12 R- 12 REMOVED 1967 
T"-IS-13 R- 13 REMOVED 1967 
TA-15-14 o R- 14 REMOVED 1967 
TA-15-15 R- IS REMOVtD 19tii 
T"-IS-1111 R-Ill REMOVED 1967 
TA-15-17 R- 17 REMOVED 1967 
TA-IS-111 R-Ill REMOVED 1967 
T"-IS-19 R- 19 REMOVED 1960 
TA-15-20 R-20 ·BRANCH SHOP & LAB BLOC. 
TA-1~-21 R-21 I HEM VED 196 
TA-IS -22 R-22 EXPLOSIVES PREPARA110N BLDG 
T"-15 -23 R-23 I LABORATORY BUILDING FORioAERLY TA-20-1 
TA-IS-24 R-24 REioAOVED 1951 
TA-15-25 I R-25 I REMOVED 19SI 
TA-IS-211 R-20 REMOVED 1952 
TA-15-27 R-27 CONTROL BUILDING FIRING POINTS E'r 
TA-IS -211 R- 211 REMOVED 1967 
TA-IS-29 R-29 REMOVED 1967 
TA-15-30 R-30 GUARD ST.l.TION 
TA-IS -J I R-31 CONTROL BUILDING RENUMBERED TA-36-SS 
T"-15-32 R-32 REMOVED 1967 
TA-IS-33 R-33 REMOVED 1967 
TA-15-34 R-34 REMOVED 1967 
TA-15- 35 R-35 REMOVED 1967 
TA-15-311 R-311 REioAOVEO IIIS4 
TA-IS-37 R-37 AIR C loAPRE.SSOR BUI DING 
T"-15-38 R-311 REMOVED 1967 
T"-IS-311 R- 39 REioAOVEO 1951 
TA-15-40 R-40 OFFICE BUILDING 
TA-1.5-41 R-41 STORAGE BUILDING 
T"-15-42 R-42 MAGAZINE 
TA-15-43 R-43 'MAGAZINE 
T"-15-44 R- 44 CONTROL BUILDING 
TA-IS-45 R-4S 'CONTROL BUILDING 
T"-IS -48 R-~ .LABOR~TORY BUILDING 
TA-IS-47 R-47 IW ... TER TOWER 
TA-IS-411 ' R- 411 TANI<, FUEL U. G. 
TA-15-49 fl-49 'REioAOVED 11159 
TA-IS- 50 R-50 SHOP & LABORATORY BLDG. 
TA-IS-SI R- 5I TANK SEPTIC 
T"-15-S2 R-S2 I lANK, FUEL U. G 
T"-IS-53 R-S3 REioAOVEO IIISII 
T"-15-~4 R-54 TRANSFORMER STATION 
TA-IS-SS R-5S TRANSFOR!AER STATION 
T"-15-SII R-SII TRANSFORMER STATION 
T"-15-S7 R- S7 TRANSFORioAER STATION 
TA-IS-SII R-511 TRANSFORMER STATION RENUMBEREI TA-16-59 
TA-15-S9 R- S9 WIGW"G 
T"-•5 -eo R-eo WiGW"G 
TA-15-11 I R-81 TANK _SEP IC_ I 
TA-IS -02 R-112 TANK SEPTIC 
TA-l!> -113 I R-03 T"NK SEPTIC 
TA-15 -84 R-04 TRANSFORMER STATION 
TA-IS -8S I R-es TRAN:SFORioAER STATION 
TA-l~ -08 I R-Oll T"NK WATER U. G. 1 RENUMBERED TA-36-60 
T"-15-117 R-$7 . T"NK SEpTIC 'RENUMBERED TA-36-61 
TA-IS-011 R-Oll ,REMOVED 1967 
T"-IS-89 R-09 • REMOVED 1967 
TA-IS-70 R-70 TANK WATER U.G. 
T "-IS -7 I R-71 REMOVED 1967 
TA-IS-72 R-72 TANK. SEPTIC 
TA-IS-73 R-73 1REMOVED 1967 
T"-IS-74 R-74 FIRING UNIT CHAMBER ABANDON . C ~~82 

TA-15-75 R-75 REMOVED 1967 
TA-15-711 R-78 REM( VE 196 
TA-IS-77 R-17 REMOVED 1967 
TA-15-78 R-711 fltMOVtD 196 
T"-IS-79 R-79 REioAOVEO 1952 
T"-15-110 R-eo ANK, JEP'CIC ABANDONED 1961 
TA-15-111 R- II I GUARD HOU~E RELOC ... TEO TO TA-18-1000 
TA-IS-112 R-112 REMOVED 196S 
TA-15-113 R-113 REMOVED i9SO 
TA-U-84 R- 114 REMOVED 1951 
TA-IS-115 R- 115 REioAOVEO 19112 
TA-IS-118 R-ee REioAOVED 19SII 
TA-IS -117 R-117 .ROAD BLOCK RELOC" TEO TO T"A-33-iOff 

TA-15-1111 R- 1111 ROAD BLOCK RELOCATED TO TA-33-115 
T"-15-119 R- 119 RE!A VED 11159 
T"-15 -90 R-110 WIGWAG 
TA-IS-91 R-Ill REMOVED 1967 
T"-15-92 R-112 l<t.MUV•ou 19 .. , 
T"-tS-93 A-93 REioAOVED 1951 
TA-15-94 R-94 WIGWAG 
TA-15- 95 R-<J!> CANCELLED 
T"-15-98 R-9e REioAOVED 1951 
T"-15 -97 R- 97 REiohlVEO l~tiT 

APPROXILIATE STRUCTURE 
GRID LOCATION NUMBER 

TA-15-98 
TA-IS-99 
TA-15 -100 
TA-1.5 -10 I 
TA.-1~-102 ·- TA-15-103 
TA-15 -104 

S 20•00 E 85•00 TA-15-IOS 
S 05•00 E 110•00 T"-15-1011 

T"-IS-107' 
T"-IS-1011 
T"-15 -109 
T"-IS-110 
TA-15-111 
TA-IS-112 
TA-15-113 
TA-IS-114 
TA-15-IIS 
TA-IS-1111 

S3S•OOE IIS•OO TA-15-117 
TA-15-1111 

s 30•00 E 55•00 T"-15-119 
S30•00E 70•00 TA- IS -120 

TA-IS-121 
TA-IS-!22 
TA-IS -123 

S SO•OO E 95+00 TA-15-124 
TA-IS-125 
TA-IS-128 

S 3S•OO E 115•00 TA-l!> -127 
TA- 15- 1211 
TA-IS-129 
TA- 15-130 
TA-15-131 
T"- IS-132 
TA-IS-133 

S20•00E 85•00 TA-IS-134 
TA- IS-135 
TA-15- LJII 

S 30•00 E 70•00 TA- IS -137 
S 35 •00 E 90•00 TA-IS-136 
S35•00EIIO•OO TA- IS -139 
S3S•OO EIIO+OO TA-IS-140 
S 35•00 E 120•00 TA-IS-141 
S 25 •00 E 115•00 TA-IS-142 
S 30•00 E 70•00 TA-15-143 
S25•00E IIS•OO TA-15-144 
S20•00E 8S•OO TA-IS-i4S 

TA-IS-148 
5 3S+OO E 115+00 TA--15-147 
53S•OO E 8S•OO TA- IS-148 
S3!>•00 E 85•00 TA-IS-149 

TA- IS- 150 
S 4S+OO E 90•00 TA-15- lSI 
S30•00E 70•00 TA-IS-152 
S!>O•OOE IIS•OO TA- 15 -IS3 
S30•00EIOS•OCI TA" 15-154 

TA-IS- ISS 
S3S•OOEIOS•OO TA-IS-158 
S 35•00 E 110•00 TA-15-157 
S30•00E 95•00 TA-IS -158 
535•00£120•00 TA- IS- 1511 
S 30•00 E 70•00 TA-15-1110 
S 35•00 E 110•00 TA-15-181 
52S•OOE 70•00 TA- IS -1112 

TA-15- 183 
TA-IS-1114 
TA-IS -185 
TA-IS-188 

S50•00EIOO•OO TA-IS-187 
TA-IS-1811 

S50•00E 95•00 TA-15-1811 
I TA-15-170 

S50•00~ TA-15-171 
TA-15 -172 
TA-15-1!3 
T"-15-174 
TA-IS-17S 
TA-15-1711 

S30•00E 70•00 TA-15-177 
TA-IS-1711 
TA- IS-179 
TA-IS-1110 
TA-1~-181 

TA- 15-182 

'*:;=::! 
T"-IS-18S 
TA-IS-1118 

54S•OOEIIO•OO TA-IS-1117 
TA- IS -IIIII 
TA-15 -11111 
TA-15 -190 

S40•00E 95•00 T"-15-191 
TA-15-19 
T"- 15-193 
TA-15-194 

:STRUCTURE 
:STRUCTUIIE NOMENCLATURE REMARKS APPROXIMATE.! !!TPV(',.UAf" NOMENCLATURE REMARKS 

APPROXIMATE 
DE51GNATION GRID LDCATIONj 1

(iRI0 LOCATIO •. 

R- l Q~------:;__!AN~1--~~PTIC __ I -~--

R-98 R~MOVEO 1967 I TA-I~-IQ5 ·s 4S•OO £ 8S•OO 
i----

R-99 TANK FLEL I RELOCATED TO TA-33-1.57 . ·TA-is- •98L R IQ8 TRANSf-ORMEq STATIO~ t~n:~~~ :~ R- IQQ REMOVED 1967 TA-1~·197! R- 197 , SUBSTATION 
R-101 REMOVED 1967 R- 1911 1 TUNNEL --+U ~~ r!Q~~ TA-IS-1911 ------
R-102 REMOVED 1967 TA-IS-199 R- 19G TUNNEL s 7 5•00 E 105•00 
R-103 REMOVED 1967 TA-15 -zoo R-200 1 TUNNEL S 7S•OOE 110+00 
R-104 REMOVED 1967 T"-15 -201 R-201 I TUNNEL 5 75•00£110•00 
R-IOS REMOVED 1967 T"-IS -202 R-202 ,-COOLING TOWER S 7 S•OO E 100•00 
R-1011 REMOVED 1967 TA- IS- 203 R-203 PHERMEX CAVITY SHELTER S3S•OOE 115•00 
R -107 STOR ... GE BUILDING RELOCATED TO TA-3&44• T"-IS- 204 R-204 : CDU CHAMBER S 7 5•00 E 105•00 
R-1011 MANHOLE PUMP PIT S25•00E IIS•OO TA-IS-20S R-20S TANK. SEPTIC 5 7S•OO E IOS•OO 
R-109 REMOVED 1967 TA-15-2001 R-200 I SUBST ... TION F'OR~ERLY TA·III· 5711 S35•00E IIS•OO 
R-110 REMOVED 1967 TA-IS-207 R-207 GUN EloAPLACEMENT , RENUMBERED TA-36-56 
R-Ill REMOVED 1967 ·- A-1 - ZOB R- 208 I REMOVED 1961 
R-112 REM VE 1967 TA-IS -209 R-209 'ROAD BLOCK FORMERLY'"' TA-3-911 5 40+00 E II S•OO 
R-113 REMOVED g.,, I I 

5115•00E ~ R-114 DESTROYED TA-IS-211 R-2 I I PLATFORM 
R-IIS DESTROYED TA-IS-2121 R-212 I TR ... NSFORioAER STATION 5 2S•OO E 70 •OO 
R-110 DESTROI'EO TA-IS-2131 R-213 • PLATFORM •53S•OOE IIS•OO 
R-117 DESTROYED TA-IS-214 

==~:~~~~~~ BLOCK 

'5 70 •00 E 100+00 
R-116 DESlf!.Q'{_ED TA-15-21~ FORMERLY TA-111-212 S3S•OOE 11!1+00 
R-t 19 DESTROYED TA-15-21 II R- 2111 I MANHOLE ELECTRICAL s 70•00£100+00 
R-120 'DES ROY~D T"-15-2171 R- 217 • MANHOLE ELECTRICAL IS70+00EIOO+OO 
R-121 MANHOLE ELECTRICAL ·S 3S•OO E120•00 TA-IS-2181 R- 2111 • M"NHOLE ELECTRICAL '57 5 •00 E 100 +00 
R-122 MANHOLE ELECTRICAL S 3S•OO E120•00 TA-I~-219 R- 219 • M"NHOLE ELECTRICAL 5 75 +00 E 100 •00 
R-123 I MANHOLE SANITARY S 3S•OO E 120•00 TA-I~-220 R- 220 ,·loA ... NHOLE ELECTRICAL ·s 7S•OOEIOS+OO 
R-124 MANHOLE ELECTRICAL 5 SO+OO E 9S•OO TA-15-2211 R- 221 I MANHOLE ELECTRICAL 57S+OOEIOS•OO 
R-12S REMOVED 1967 TA-IS-222 R-222 • MANHOLE SANITARY 57S+OOEIOS+OO 
R-128 REMOVED 1967 T"-15-223 R- 223 loAANHOLE SANITARY S 7S +00 E lOS +00 
R-127 MANHOLE, ELECTRICAL 5 SO•OO E 11~•00 T"-IS-224 R-224 OI:STRIBUTION BOX SANITARY I 5 7S+OOEIOS+OO 
R-1211 M"NHOLE ELECTRICAL S SO+OO EIOO•OO TA-15-225 R- 22S loAANHOLE SANITARY 545•00 E &S+OO 
R-129 MANHOLE ELECTRICAL 5 50•00 E 100+00 TA-1~-2261 R-228 DISTRIBUTION BOX SANITARY S4!I•Oo£ es•oo 
R-130 I MANHOLE ELECTRICAL 1! .50•00 E 100•00 T"-IS- 227 R-227 'M"NHOLE WATER s 70•00 £ 100•00 
R-131 t.AANHOLE ELECTRICAL S SO•OO E 100•00 TA-IS-22111 R-2211 !AOTOR GENERATOR PAD S 3S+OO E IIS+OO 
R-132 MANHOLE ELECTRICAL IS SO•OO E 100•00 TA-1!1-229 R-229 , loAANHOLE WATER s3o+OoE es•oo 
R-133 loAANHOLE ELECTRICAL S 50•00 E 100•00 T"-IS-230 R- 230 ESTROYE 
R-134 FiRING u~iT CHAMBER REPLACED TA-IS -26 IS 4S •00 E 100•00 TA-IS-231 I R-231 , RADIO STATION 52S+OOE 115+00 
R-135 REMOVED 196 TA-15-232 R 232 GAS CHAMBER 5 75 +00 E 105 +00 
R-1311 SHOP BU•L.DING RELOCATED TO TA-36-4S A-15- R-233 I BET~TRON BUI lNG 'REPLACES R-193 lses too E UtOO_ 
R-137 I REMOVED 196 TA-15-234 R-234 ·ROAD BLOCK :sse+ 00 E 115+00 
R-136 ' ESTROYED TA-15-235 R-235 I SIREN CONTROL PANEL I S70 t 00 EIOO+OO 
R-139 I REMOVED 1965 I TA-15-238 R-2311 0 BARRICAilE_ ISSO+OO E!OOtOO 
R-140 STORAGE BUILDING js 2!>•oo!???1 TA-15-237 R-237 I !AONITOR CONDUIT PAD I 575 +00 EIOS+OO 
R-141 TA-IS-2311 R-2311 !AONITOR CONDUIT PAD 575 +00 EIIO+OO DESTROYED 
R-142 DESTROYED I TA-IS-239 I R-239 , PASSAGEWAY S 35• 00 E 65•00 
R-143 I RE!AOVED 11182 

! s 35•oo E 115•ooi 
' I 

R-144 RETAININI; WALL TA -IS- 241 R-241 I READY MAGAZINE ' sso• oo E70•00 
R-145 REioAOVED 11159 I TA -IS- 242 R-242 1 MAKE UP BUILDING iS45 • 00 E 70+00 
R-148 UNASSIGNED TA-IS-243 R-243 --j MAIN MAGAZINE S45+ 00 E70+00 
R-147 TANK SEPTIC IS 20•00 E 8S•OO 
R 148 REMOVED 1967 I TA-15-245 R-245 ' PASSAGEWAY S3S+ 00 E6S+00 
R-1411 MANHOLE SANITARY S 30•00 E 70•00 TA-IS-246 I R-246 TRANSFORME~ STATION I S25+ 00 EGO +00 
R-150 MANHOLE. INDUSTRIAL WASTE 1 S 35•00 E IIS•OOI TA -I~- 247 I R-247 TRANSFOR!AER STATION RENUMBERED TA-0-4n 
R-151 MANHOLE, INDUSTRIAL WASTE I · S 35•00 E 8S•OOI TA-15-2481 R-248 1 TRANSFORMER STATION S 35+ 00 E6!> •00 
R-IS2 1 REMOVED 1967 i TA -15-249 I R-249 I TRANSFORMER STATION S65+00E80+00 
R-IS3 I REMOVED 1967 TA -15-250 R-250 EXTERNAL SHOT ALIGNMENT MOUNT S75+ 00 EIIO+OO 
R- IS4 ' REMOVED 1967 TA -15-251 R-251 BARRICADE SSO + 00 E70 +00 
R-1~5 REMOVED 1967 TA -IS- 252 I R-2S2 BARRICADE S45+ 00 E70+00 
R- IS& I R:'!IOVED 1967 TA-1~-253 R-2S3 BARRICADE S45+00~~ 
R-157 MANHOLE TELEPHONE IS30•00EIOO•OO TA-l!> -2541 R-25~ VOLTAGE REGULATOR STAnON S35+00 E65+00 
R-158 I MANHOLE TELEPHONE IS JO•oo £100+00 TA -15-255 R-255 RETAINING WALL S35. 00 E65 +00 
R-159 loAANHOLE, TELEPHONE 'S30•00EIO!>•OOI TA -15-256 R-256 TRANSFORMER STATION SSO+OO E70+00 
R-180 MANHOLE, TELEPHONE I · S 30•00 E II 0+001 TA-15-257 R-257 TRANSFORMER STATION S 6S • 00 E 100+00 
R-ill I loAANHOLE TELEPHONE 'S 30•00 Ell 0•001 IA-10- <~8 R-2S8 CAPAC I ToR STATION S6~+_00 ~00 
R-182 loAANHOLE TELEPHONE 'S 30•00 E I IS•OO TA -15-259 R-2S9 I METERING STATION S25+ 00 E 65+00 
R-183 loAANHOLE TELEPHONE I ~SJO•OOEII~+OO TA- 15-260 R-260 METERING STATION S 30 + 00 E 65+00 
R-184 MANHOLE, ELECTRICAL 

I ~~~~~~i:~ ·TA-36-62 TA -15- 261 R- 261 TANK OIL STORAGE S35+ 00 E 65+00 
R-IllS MANHOLE ELECTRICAL Tll-36-6 TA -15-262 R-262 ' TRANsFORMER s· ATION S SO+ 00 E ':15+00 
R-188 I REMOVED 1967 TA -15-263 R-263 ( LABOR A TORY BLDG. S 25+ 00 E 95+00 
R-187 loAANHOLE, ELECTRICAL I REN_U_MBERED TA-36-64 TA -15- 264 R-264 TEST HOLE S 25+ 00 EIOO+OO 
R-1811 MANHOLE ELECTRICA 5 SO•OO EIOO•OO TA-15- 265 R-265 TEST HOLE S 25 • 00 El()()>()() 
R-1811 MANHOLE, ELECTRICAL I IS 45+00 EIOO+QO TA -•5- 266 R-266 TANK STORAGE U. G. S 75 • 00 EIOS+CJ9 
R-170 REMOVED 19110 I FIGU~E H~-9 R-171 REMO\IED IIISII 
R-172 , FIRING UJIIT BARRICADE 15 4S•OO EIOO•OO TA-15 STRUCTURE LOCATION INDEX 
R-173 TANK W•TER U.G. 5 20•00 E 85•00 
R-174 REMOVED 1945 (1 OF 2) 
R-17S REioAOVED 194S 
R-1711 REioAOVEO 1947 
R-177 ' REioAOVEO 1947 18 9--19-83 REVISED TTTLE BLOCK a OWG. TO STATU 

R-178 REioAOVEO 1947 
... OAT I llfVtSIOM 

-
R-1711 I REMOVED 1967 ' UNIVERSITY 0, CALl FOIINIA 
R-1110 I< cMUVt.U ~~ .. 

[L©~~lMJ©~ R-Ill I REMOVED 1967 Loa Alamoe National Laboratory 
R-1112 SOLVENT. STORAGE SHED 5 30•00 E 70•00 Loa Alomoo, Now lolootco 87545 
R-1113 LABORATO;no & OFFICE BUILDING s 4&•oo E 11 5•oo 
R-1114 PHERioAEX CHAMBER s 7 5•00 EIO!>•OO FACILITIES ENGINEERING DIVISION R-ISS POWER CU•ITROL BUILDING S 1 5•00 EIOS•OO 
R-1118 DETECTIC.·N CHAMBER 57 5•00 Ell 0•00 
R-1117 MANHOLE ELECTRICAL 5 75•00 Ell 0•00 INDEX SHEET 

IIC C&.AIM'ICAYI-

R· 1118 MANHOI..f: ELECTRIC A 5 75•00 Ell 0•00 CL.AII. 
R-1119 FIRING FOINT SUBSTATION 57S•OOEIO!>•OO STRUCTURE LOCATION PLAN 
R-190 DESTR YEO TA-15 R- SITE R-1111 :SUBST ... TI.lN 5 35•00 E 115•00 DAti 
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STRUCTUR! 
NUMBER 

.rA-·~- ?f:7 

TA·I~·l68 
~--~~- 269. 
TA-l~- 270 
TA-15-271 
TA-15- 272 
TA-15- 273 
TA-15- 274 
TA-15- 275 
TA-15 • 276 
TA-15 • 277 
TA·I~ • 278 
TA ·15 • 279 
TA-<5 • 280 
TA-<5- 281 
TA-<5 · 262 
TA-<5- 283 
TA·I5- 284 
TA -15- 285 
TA-15- 2B6 
TA·I5 - 287 
TA-<5- 288 
TA·I5 • 2B9 
TA-<5- 290 

*H:~ 
TA·I5- 293 
TA-<5- 294 
TA-15- 295 
TA-15- 296 
TA-15- !97 
TA-15- 298 
TA-<5- 299 
TA-15- 300 

TA-<5 - 305 

... ....---==-

STRUCTURE 
DESIGNATION 

R- ?6! 

R· 268 
R-269 
R-270 
R- 271 
R- Z72 
R-273 
R-274 
R- 275 
R· 276 
R- 277 
R· 27B 
R· 279 
R-2BO 
R-2BI 
R- 282 
R-2B3 
R-284 
R-285 
R-286 
R- 2B7 
R-28B 
FI-Z89 
R·290 

==m 
R-293 
R-294 
R-295 
R- :>q& 

R-297 
R-298 
R-299 
1'1-300 

. 

R-305 

. 

APPRO X I MATE 
STRUCTURE NOMENCLATURE REMARKS 

GRID LOCATION 
.... ANHOI f Fl F!TR!f'AI s 3~•110 "2'2.'.QQ 
TRANSFORMER STATION NOT SHOWN 

CANCELLED 
TEST HOLE ----· ~2.~• 00 EIOO• OC 
TEST HOLE 25•00 EIOO+ 
TEST HOLE 525+00 EIOO•OC 

TES" HOLE s 25• 00 EIDO•OO 
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TRANSFORMER STATION NOT SHONN 
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PUMP SHE' 540>00 E 105+00 
GATE N<l 
TRANSFORMER STATION S 40> 00 E ICil+OC 
TRAILER SHOP FORMERLY TA-<:- 7 4!\oOC E6C •OC 
rRAI-ER. S' RAGE FORMER Y TA-o-= S 70.00 E105.0C 
TRAILER STORAGE FORMERLY TA-0-543 75+00 E105•0C 
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TA-16 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 16 operations center around the production of high explosives for 

weapons and non-weapons research and development. TA-16 is a large complex, with a 

total of over 200 buildings and structures, divided into separate operational units connected 

by roads. Operations include explosive pressing, assembly, casting, coating, machining, 

development of new materials, and non-destructive testing (DOE, 1987a). Storage is 

available in the area, and administration and shop facilities are included at TA-16. TA-16 

includes the locations of former Technical Areas 13, 24, 25 and 29. 

T A-16 lies at elevations between about 7,1 00 and 7, 700 feet as I. It is located mostly on a 

broad mesa that is bounded on the north by Canon de Valle and on the south by Water 

Canyon. The southern boundary of TA-16 is south of Water Canyon at the Laboratory's 

edge at State Highway 4. The mesa also slopes eastward toward branches of Water 

Canyon and Canon de Valle. Canyon walls are steep in this area. The technical area lies 

on welded Bandelier Tuff. Vegetation in this technical area is from the Ponderosa 

Pine/Pinon-Juniper, Pinon-Juniper, Ponderosa Pine-fir, and Shrub-Grass-Forb overstory 

vegetation zones. Soil in the area consists of clayey-skeletal and fine Typic Eutroboralfs, 

Tocal very fine sandy loam, Pogna fine sandy loam, Frijoles very fine sandy loam, Ca~o 

loam, Totavi gravelly loamy sand, Sanjue-Arribe complex, and rock outcrop (Nyhan et al., 

1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies at about 6,085 

to 6,400 feet asl at TA-16. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the row moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649r'19 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-16 

16-001 
16-002 
16-003 
16-004 
16-005 
16-006 
16-007 
16-008 
16-009 
16-010 
16-011 
16-012 
16-013 
16-014 
16-015 
16-016 
16-017 
16-018 
16-019 
16-Q20 
16-021 
16-Q22 
16-Q23 
16-024 
16-025 
16-026 
16-Q27 
16-028 
16-029 
16-030 
16-031 
16-032 
16-033 
16-034 
16-Q35 
16-036 
16-Q37 

WP:LAN:TA-1724-18 

DRY WELLS I TANK 
TRITIUM TANK (deleted) 
ACTIVE HE SUMPS 
SANITARY WASTE TREATMENT PLANT 
DECOMMISSIONED SEPTIC SYSTEMS 
ACTIVE I INACTIVE SEPTIC SYSTEMS 
DECOMMISSIONED WASTE PONDS 
INACTIVE SURFACE IMPOUNDMENTS 
DECOMMISSIONED BURN AREA 
ACTIVE I INACTIVE BURN AND TREATMENT AREAS 
INCINERATORS 
WASTE STORAGE AREAS 
DECOMMISSIONED WASTE STORAGE AREAS 
OFF-GAS PROCESS (deleted) 
LAUNDRY AND STEAM WASHING 
LANDFILL I SURFACE DISPOSAL 
WORLD WAR II HE COMPLEX 
MATERIAL DISPOSAL AREA P 
MATERIAL DISPOSAL AREA A 
SILVER RECOVERY I OUTFALL REGION 
OPERATIONAL RELEASES 
SOIL CONTAMINATION FROM LEAKING USTs 
DECOMMISSIONED INCINERATORS 
SOIL CONTAMINATION FROM DECOMMISSIONED MAGAZINES 
SOIL CONTAMINATION AT DECOMMISSIONED HE FACILITIES 
INACTIVE OUTFALLS FROM BUILDING DRAINS 
LEAKAGE FROM PCB TRANSFORMERS 
ACTIVE OUTFALLS FROM COOLING TOWERS AND TANKS 
INACTIVE HE SUMPS 
ACTIVE OUTFALLS FROM BUILDING DRAINS 
INACTIVE OUTFALLS: COOLING TOWERS/INDUSTRIAL LINES 
DECOMMISSIONED HE SUMPS 
DECOMMISSIONED FUEL TANKS 
SOIL CONTAMINATION FROM MISCELLANEOUS BUILDINGS 
SOIL CONTAMINATION FROM FORMER CONTROL BUNKER 
SOIL CONTAMINATION FROM BATTLESHIP BUNKERS 
INDUSTRIAL WASTE TANK 



16-001 

LOCATION 
HPE OF UNIT(s) 

: TA-16 
: WELL 

UNIT USE : DISPOSAL/TREATMENT 
OPERATIONAL STATUS : INACTIVE/ACTIVE 
PERIOD OF USE :EST. 1950s-? 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

DRY WELLS / TANK 10/31/90 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 

UNIT INlOBMATION 

Several dry wells end tenlcs were constructed for the disposal of blowdown fr011 the 1te11111 plant end wastewater fre~~~ HE 
operations at the 300 complex: 1) A field survey found that the blowdown frOM the ate .. plant, TA-16-540, is routed to 
a blowdown tank, TA-16-456 [16-001(a)]. The tank is constructed of steel end has en inside diameter of 6'. It is 7' 
long end has 2000 gallon capacity. After exiting the blowdown tank, the liquid goes through two dry wells [16-001(b)] 
that discharge to outfall no. EPA 02A007 (see Appendix A). Tank: TA-16-456 was installed in 1968 and replaced tank 
TA-16-541 [16-001(c)] which was installed in 1962. Tank TA-16-541 was filled with dirt end abandoned. The two dry 
wells are located just east of the ste11111 plant. 2) A 1959 engineering drawing (ENG-R867) shows a 3' x 5' dry well 
located to the east of TA-16-208 [16-001(d)]. The wells have not been located in field surveys. 3) A dry well 
[16-001(e)l was constructed at the outfall area of the Building 300 series process line. The dry well was installed in 
nonpermeable rock and did not function properly. A "T" pipe was added which allowed liquids to discharge from this dry 
well to a NPDES outfall (EPA 05A058, see Appendix A). 

WASTE INFORMATION 

The blowdown tank and the two dry wells received only ste11111 plant blowdown. Corrosion inhibitors end algicides were 
present in the blowdown liquid. It is l.l'lknown whether blowdown contained chrometes in the early days of operation. The 
waste discharged to the dry wells east of TA-16-540 and east of TA-16-208 is unknown. The liquids received by the 300 
series process line lilY have contained solvents. 

RBLBASB INFORMATION 

It is unknown whether any of the wells or the blowdown tank have caused a hazardous release. 

SWMV CROSS-RBPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

16-001(a) 

16-001(b) 

16-001(c) 
16-001(d) 
16-001(e) 

TA16·7·CA·I·HW 
TA16•2-S·A/I·HW 
TA16·2-S·A/I·HW 
TA16·7-CA·I·HW -TA16·7-CA·I·HW 
TA16·7·CA·I·HW 

16.047 

Tsk 14 : 401 470 467 

Tsk 14 568 

Tsk 14 
Tsk 14 
Tsk 14 

566 567 
565 
564 

ASSOCIATED STRUCTURES 

TA-16-456, -540, ·541; 
EAST OF TA-16·208 

TA-16·568 

TA-16·541 
TA-16·208 
TA-16·300 

•• No corresponding E. R. Progr11111 unit. 



16-002 TRITIUM TANK 

NOTES 

This SWMU has been deleted because the facility has not become 
operational and does not generate waste. 

11/05/90 



1,-003 ACTIVB BB SUMPS 10/31/90 

SUMMARY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-16 
SUMP 

TREATMENT/DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE EST. 1950s- PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

For many years it has been the practice at TA-16 to route any industrial process water containing HE through catchment 
baffle-filter s~ before discharge. Open floor drains in each roan also comect with these collecting s~. The 
baffle-filters or settling areas have been regularly cleaned aince they were put into use. The following table 
describes these s~. 

SWMU NO. STRUCTURE DIMENSIONS OUTFALL LOCATION SWMIJ NO. STRUCTURE DIMENSIONS OUTFALL LOCATION 
16-003(a) TA-16·410 111"x41 11x31" EPA05A053 16·003(j) TA-16·267 76"x41"x31" EPA05A057 
16·003(b) TA-16·400 1n"x41"x31" EPA05A063 16·003(k) TA-16·260 90"x36"x31 11 EPA05A056 
16·003(c) TA-16·460 90"x41 11x31" EPA05AOn 16·003(k) TA-16·260(12) 17611x36"x31" EPA05A056 
16·003(d) TA-16·300 123"x41"x31" EPA05A058 16·003(1) TA-16·430(2) 88"x41"x31" SOUTH OF BUILDING 
16·003(d) TA-16·300 20311x41 11x31" EPA05A058 16·003(1) TA-16·430 11411x41"x31" SOUTH OF BUILDING 
16·003Ce) TA-16·302 12311x41 11x31" EPA05A058 16·003(m) TA-16·380 19211x41 11x31" EPA05A052 
16·003(e) TA-16·302 203"x41 11x31" EPA05A058 16·003Cm> TA-16·380 EPA05A057 
16·003(f) TA-16·304 123"x41 11x31" EPA05A058* 16·003(n) TA-16·342 88"x41"x31" EPA05A062 
16·003Cf) TA-16·304 203"x41"x31 11 EPA05A058 16·003(0) TA-16·340(3) 81"x41 11x31" EPA05A062 
16·003(g) TA-16·306 123"x41"x31 11 EPA05A058 16·003(0) TA-16·340(3) 124"x41 11x31" EPA05A062 
16·003(g) TA-16·306 20311x41 11x31" EPA05A058 16·003(p) TA-16·478 
16·003(h) TA-16·280 117"x41 "x31 11 NORTH OF BUILDING 16·003(q) TA-16·450 
16·003( i) TA-16·265 76"x41"x31" EPA05A057 

(12): number of sumps at that location; if not specified, the number is one (1). 

Sumps in TA-16·304 and ·306 do not currently handle HE waste. In addition, the 1u.p in the truck washing facility, 
TA-16·400, receives truck washwater. It was constructed in 1952. The following HE sumps receive bari111 precipitation 
treatment: 

STRUCTURE 
TA-16·260 
TA-16·260 

BAY tis 
22,23 
24,25 

I OF SUMPS 
1 
1 

STRUCTURE 
TA-16·300 
TA-16·302 

BAY tis I OF SUMPS 
2 
2 

Residual HE in these sumps is removed by a vacUUI syst1111 and destroyed by burning. Barilll sulfate reslcluea are filtered 
to collect bariu.. The filter• are dried and buried. It is posaible that other inactive or decamaissioned lumps exist 
for which infor .. tlon i1 not available. 

WASTB INFORMATION 

The waste consiats pri .. rily of HE. Solvent• are discharged to the following: TA-16·400, and ·260. Sumpa TA-16·460, 
-342, ·340 and ·300 used to diacharge aolvents; currently the solvents fr011 these buildings are drunned before reaching 
the s~. The entrapped HE Ia picked up for burning. The •....- that receive bari111 precipitation treatment initially 
receive l iquidl frc:. walh dow\ of baratol ..chining operations. After pH adjust..nt, all bariua is precipitated as 
insollble bari111 aulfate by adding 1odi111 aulfite to the s~ aolution. Radioactive waatea are also prnent in some of 
the s.....,_. 

(contii'Uid) 



1&-003 ACTIVB BB SUMPS 10/31/90 

Page 2 

BBLBASI IHPORKATIOI 

The sumps have discharged hazardous waste from outfalls. There was an attempt -.de to eli•inate volatile organic 
c~ from the TA-16·340 outfall by installing a fish ladder weir that fUY:tioned as an air stripper. This 
structure caused outfall liquid to be disseminated over a larger area due to splash. All material from sumps that 
receive barium precipitation treatment is taken to the TA-16 burn site (16·010) for treatment. There is no decant or 
outfall from the SUI!pa when bari1.111 precipitation operations take place. Known releases of acetone and methyl ethyl 
ketone solubles have occurred from sumps TA-16·300, ·302, ·304, ·306, and ·430. The outfall in which residual HE is of 
particular concern TA-16·478. TA-16-306 also contains numerous plastics. Barium, TNT, RDX, and HMX have been 
identified in soil samples in the vicinity of the TA-16·260 outfalls. OUtfalls from TA-16·340 and ·300 were 
investigated as part of Environnental Problem 10 in the DOE Environnental Survey. Thirteen water and three soil s~les 
were collected from the TA-16·340 outfall (NPDES 54). Of six water samples analyzed for garrma radioactivity, one s~le 
had a detection of U-235, and one sample contained natural U-238 chain. Of the seven water s~les analyzed for gross 
alpha and beta, the nonzero values ranged from 2.4 to 19 pCi/l. One water sample was analyzed for Sr-90, Th-230, U·235, 
U-238, Pu-238, Pu-239+240, Am-241 and total uranium. Of these analyses, only U-235 (32 pCi/l) and total uranium (1.5 
micrograms/l) were detected. At the TA-16·300 outfall (NPDES 58), three water samples were screened for gamma, gross 
alpha, and beta radioactivity. No radioactivity was detected. Three soil samples were collected and screened for gamma 
radioactivity. Cs-137 was present in one sample (166 pCi/ICg) and natural activities were detected in all three s~les. 
The pipe outlet from TA-16·478 was plugged in July, 1987. 

NOTES 

SWMU Nos. 16·003(p) through (v) have been renumbered to 16·029(a) through (g). 

S!MU CRQSS-RIPBBEBCB LIST 

5\o!IU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSClCIATED STRUCTURES 

16-003(a) ** 16.050 Tsk 14 : 456 650 TA-16·410 
? 16.012 

16·003(b) TA16·5·0/CA·A/I·HW/RW 16.054 Tsk 14 417 628 TA-16·400 
? 16.022 

16·003(c) ** 16.060 Tsk 14 629 TA· 16·460 
? 16.013 

16-003(d) TA16·5·0/CA·A/I·HW/RW 16.056 Tsk 13 190 339 340 TA-16·300 
? 16.026 

16·003(e) ** 16.038 Tsk 13 190 337 338 TA-16·302 
? 16.027 

16-003(f) TA16·5·0/CA·A/I·HW/RW 16.038 Tsk 13 190 335 336 TA-16·304 
16-003(g) TA16·5·0/CA·A/I·HW/RW 16.038 Tsk 13 190 333 334 TA-16·306 
16·003(h) •• 16.057 Tsk 13 349 TA-16·280 
16-003(i) •• 16.055 Tsk 13 209 372 TA-16·265 
16·003(j) •• 16.038 Tsk 13 208 348 TA-16·267 
16-003(k) TA16·5·0/CA·A/I·HW/RW 16.053 Tsk 12 77 174 175 TA-16·260 

? 16.023 
16-003(l) TA16·5·0/CA·A/I·HW/RW 16.059 Tsk 14 442-450 TA-16·430 

? 16.013 
16-003Cm> TA16·5·0/CA·A/I·HW/RW 16.049 Tsk 12 100 168 101 TA-16·380 
16·003(n) - 16.058 Tsk 12 71 171 TA-16·342 

? 16.024 
16·003(0) TA16·5·QICA·A/I·HW/RW 16.052 Tak 12 : 69 172 173 TA-16·340 

? 16.025 
16·003(p) TA16·5·0/CA·A/I·HW/RW 16.038 Tak 12 :68 TA-16·478 
16·003(q) - Tsk 14 : 436 437 439 TA-16·450 

? Indicates UY:ertainty with RFA Unit correlation. 
** No corresponding E. R. Progr• unit. 



1&-004 SANITARY WASTI TRBATMBH'l' PLAH'l' 10/31/90 

StlMMARY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-16 
WASTE TREATMENT PLANT 
TREATMENT/DISPOSAL 

MATERIALS MANAGED : SANITARY WASTE 
HAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : 1952 - PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACilVE RELEASE : UNKNOWN 

UNIT INlORMATION 

A sanitary wastewater treatment plant is operating at TA-16. Components of the plant include: 

S\o'MU NO. 
16-004(a) 
16-004(b) 
16-004(c) 
16-004(d) 
16-004(e) 
16-004(f) 

STRUCTURE 
TA-16·530 
TA-16-531 
TA-16-532 
TA-16·533 
TA-16·534 
TA-16-535 

STRUCTURE TYPE 
lmoff Tank 
trickling filter 
final tank 
sludge drying bed 
screen 
sludge drying bed 

The wastewater treatment plant has an outfall CEPASSS03S; see Appendix A). The sanitary sewer systa. consists of 
thousands of feet of line, including nunerous 111anholes and lift stations. Manholes and lift stations are ~red 
TA-16-700 through -792 and TA-16-813 through -817. Possibly .anholes TA-16-27 and -1339 are associated with tha syste.. 

JASTI IHPORMATIOB 

The waste is sanitary, radioactive, and industrial waste. 

RELEASE IBPORMATIOB 

1 t is ~.nknown whether hazardous releases have occurred fr0111 the plant structures. A leaky sewer line was observed 
between 1111nholes TA-16-710 and -711 during the E.R. site recomaissance. Three soil s_..,les fr0111 the NPOES 03s outfall 
region were screened for 81111111 as part of Envirorwental Probl• 110 of the DOE Enviror.ental SUrvey. Cs-137 and natural 
activities were present In all three s~les. The Cs-137 activity Increased with distance fr011 the discharge point. 
Soil s~les collected fr011 the drying beds indicate the presence of Cs-137 and natural activities. Alpha spectral 
analyses shQWed the presence of Pu-239, Pu-238, and Pu-240 In all three s~les. 

S'oMJ NUMBER 

16-004(a) 
16-004(b) 
16-004(c) 
16-004(d) 
16·004(e) 
16-004(f) 
16-004(11isc) 

SJMV CROSS-RiliBBBCI LIST 

CEARP IDENTIFICATION NYMBERCS> RFA UNIT 

** 
** 16.048 
** 
** 16.048 
** 16.048 
** 16.048 

E.R. RELEASE SITE INFO. 

Tsk 12 : 
Tsk 12 : 
Tsk 12 : 
Tsk 12 : 
Tsk 12 
Tsk 12 
Tsk 12 

116 76 
112 
117 
113 
114 
115 75 
74 118 119 

ASSQCIATED STRucTURES 

TA-16·530 
TA-16·531 
TA-16·532 
TA-16·533 
TA-16·534 
TA·16·535 

** No corresponding E. R. Progr• ~.nit. 



16-005 DBCOKKZSSZONED SBPTZC SYSTBKS 10/31/90 

SUJIMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-16 
: SEPTIC SYSTEM 

MATERIALS MANAGED SANITARY WASTE 
HAZARDCXJS WASTE 

: TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : SEE BELOW 
HAZARDCXJS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

SWMU NO. STRUCTURE STRUCTURE TYPE 
16-005(a) TA· 16-161 septic tank 
16-005(b) TA-16·174 septic tank 
16-005(c) TA- 16· 176 septic tank 
16-005(d) TA·16·1n septic tank 
16-005(e) TA-16-179 septic tank 
16·005(f) TA-16·2n septic tanlt 
16-005(g) TA-16-393 filter bed 
16-005(h) TA-16·431 septic tank 
16-005( i) TA- 16·486 septic tank 
16·005(j) TA-16-504 septic tank 
16·005(k) TA-16·1132 septic tank 
16-005(l) TA-16- 1137 grease trap 
16-005(m) TA-16-507 chemical pi t 
16-005(n) TA-16·173 septic tank 
16-005(0) TA-16-420 

UNZT ZNFORMATZON 

BUILT REMOVED CAPACITY/DIMENSIONS BUILDINGS SERVED ClJTFALL LOCATION 
1945 11 1611 X 13 1611 X 9•7• TA-16-42 thru -45 Water Canyon 
1945 4' X 81 X 4'611 TA-16·502 Valle Canyon 
1945 8 1 X 6 1 X 4' Water Canyon 
1945 1968 10 1 X 6' X 41611 TA-16-141 Valle Canyon 
1948 TA-16-37 Water Canyon 
1951 1500 gallons TA-16-260 Valle Canyon 

1965 Valle Canyon 
1952 1968 TA-16-430 Water Canyon 
1951 1951 7' X 41 X 4' unknown 
1948 1963 4' X 51 X 3' Valle Canyon 

1956 unknown 
Water Canyon 

1944 1960 8 16• X 4'611 X 5 
1949 1971 600 gallons 
1952 1962 unknown 

Septic tank TA-16-260 was associated with dosing chanbtr TA-16-273 and distribution box TA-16-274. Septic tank 
TA·16-431 was associated with Manholes TA-16-764 and -763. Tanks TA-16-161, -174, -176, -1n were constructed of 
reinforced concrete. Construction details on the other tanks is lacking. In addition to these systellll, engineering 
drawings indicate several ~n~arked tanks that were also dec011111issioned including an unmarked tank south of TA-16-515. 
It is unknown whether septic tanks TA-16-174 and TA-16-504 have been removed. OUtfalls were associated with tanks 
TA-16·2n, -1n, -431, -1132, -174, -179, and -1137. 

WASTB ZNFORMATZON 

The waste consisted of domestic and, for some systems, industrial sewage. It is possible that TA-16-2n received TNT, 
HMX, RDX, boron, and barium. Tank TA-16-504 received solvents and possibly photographic solutions. Tank TA-16-431 may 
have received solvents and HE. 

RILBASB ZNlORKATZON 

Information on possible residuals in the associated drain fields and outfall areas is lacking. 

NOTBS 

SWMU No. 16-005<•> h .. been r..,.,.._red to 16-029(h2) because it is part of an inactive HE s~~~~p syst•. SWMU Nos. 
16-00S(g) and (h) are the doaing chariler and distribution box for the TA-16·2n septic syst•; all three are considered 
one system and are addressed as 16·005(f). 

SWMU CROSS-REFBRINQI LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

16-005(a) 
16·005(b) 
16-005(c) 
16·005(d) 
16-005(e) 

TA16·1·CA·I·HW 
TA16·1·CA-I·HW 
TA16·1·CA·I·HW 
TA16·1·CA-I·HW 
TA16·1-CA·I·HW 

Tsk 14 
Tsk 14 
Tsk 14 
Tsk 13 
Tsk 14 

(contirued) 

460 
458 399 
461 
238 246 
462 

ASSOCIATED STRUCTURES 

TA-16·161 
TA·16·174 
TA·16·176 
TA-16·1n 
TA-16·179 



16-005 

SWMU NUMBER 

16-005Cf) 
16-005(g) 
16-005Ch> 
16-005Ci) 
16-005(j) 

16-005Ck) 
16-005Cl) 
16-005(m) 

16-005(n) 
16-005(0) 

DECOMMISSIORBD SBPTIC SYSTEMS 

Page 2 

SWMO CROSS-RilBRINCB LIST 
(continued) 

CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

TA16-1-CA-I-HW Tsk 12 : 80 104 
TA16-1-CA-I-HW Tsk 12 : 178-180 
** Tsk 14 : 463 451 
TA16-1-CA-I-HW Tsk 12 : 105 106 
TA16-1-CA-I-HW Tsk 13 : 376 3n 
TA24-2-S/UST-I-HW/RW 
TA16-1-CA-I-HW Tsk 14 : 411 464 
TA16-1-CA-I-HW Tsk 14 : 407 468 
TA24-2-S/UST-I-HW/RW Tsk 13 : 389 
TA16-2-S-A/I-HW 
TA16-1-CA-I-HW 
** 16.030 Tsk 13 : 245 
** Tsk 14 : 452 465 

10/31/90 

ASSQCIATEQ STRUCTURES 

TA-16-272 
TA- 16-393 
TA- 16-431 
TA-16-486 
TA-16-504 

TA-16-1132 
TA-16-1137 
TA-16-507 

TA-16-173 
TA- 16-420 

** No corresponding E. R. Progr• 111it, 



16-006 ACTXVB / XNACTXVB SBPTXC SYSTBMS 10/31/90 

StJMMABY 

LOCATION TA-16 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPT! C SYSTEM SUSPECTED HAZARDOUS WASTE 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOO OF USE : SEE BELOW 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNXT XNFORMATXON 

The following are active and inactive septic systems in TA-16: 

S\MJ NO. STRUCTURE CONSTRUCTED STATUS CAPACITY DIMENSIONS/CONSTRUCTION EID NO. 
16-006(a) TA· 16· 175 1946 active 500 gal 10' x 6' x 4'6"/reinforced concrete LA-38 
16-006(b) TA-16·178 1952 active 380 gal LA-39 
16-006Cc> TA-16-371 1953 active 1,216 gal LA-24 
16-006(d) TA-16·381 1952 active 540 gal LA-25 
16·006Ce> TA-16·385 1963 active 385 gal steel LA-26 
16-006(f) TA-16·1153 1987 active 1,000 gal 
16-006(g) TA-16·527 1944 inactive 1,500 gal 10' X 6' X 41 611 

16-006(h) TA-16·526 1945 unknown IM"'known 6 1 X 6 1 X 61 611 

16-006(i) TA-16·00 ? active 1,000 gal 

Of the active septic systems, TA-16-178, -371, and -381 overflow to leach fields and TA-16-175 and -385 overflow to 
drain lines. The active systems appear to be operating properly. The Environmental Restoration Release Site Database 
indicates that a septic system and drainage system may have served TA-16-24 and -490. It also indicates that the 
capacity of TA-16·381 Is 450 gallons. TA-16·00 serves Building 370 and overflows to a seepage bed. 

WASTE XNFORMATXON 

The waste consists of domestic sewage and industrial waste. In November 1988, TA-16-175 and ·385 were sampled. The 
results of the analyses indicated that volatiles were present and EP Toxic metals were below detection limits. Tank 
TA-16·527 may have handled liquids containing HE residues. There is no information on TA-16-526. 

RELEASE XNFORMATXON 

It is unknown whether any of these septic syst ... have caused a hazardous waste release. Outfalls are asociated with 
tanks TA-16-175, ·178, ·385, and ·371. 

NOTES 

SWMU Nos. 16·006(a) and (g) are decaa.issioned and are now addressed as SWMU Nos. 16-005(n) and (o), respectively. 

S\!lJ N!JMBER 

16-006(a) 
16-006(b) 
16·006Cc) 
16-006(d) 
16·006Ce) 
16-006(f) 
16-006(g) 
16-006(h) 
16-006(1) 
16·006Cmisc) 

SJMV CROSS-RJPERINCI LIST 

CEARP IDENTIFICATIQN NYMBERCS) RFA UNIT 

TA16·8·ST/UST·A!I·HW/RW ? 16.030 
** ? 16.030 
TA16·8·ST/UST-A/I·HW/RW ? 16.030 
TA16·8-ST/UST·A/I·HW/RW ? 16.030 
** 
** 
TA16-8·ST/UST·A/I·HW/RW ? 16.030 
TA25·2·CA/ST·I·HW ? 16.030 -- 16.062 

E.R. RELEASE SITE INFO, 

Tsk 14 : 400 459 
Tsk 14 : 398 457 
Tsk 12 : 98 108 
Tsk 12 : 111 110 
Tsk 12 : 89 107 
Tsk 12 : 99 109 
Tsk 13 : 392 
Tsk 13 : 396 

Tsk 13 374 375 

ASSOCIATED STRucTURES 

TA-16-175 
TA-16·178 
TA-16-371 
TA-16-381 
TA-16-385 
TA-16·1153 
TA-16·527 
TA-16·526 
TA-16·00 

? Indicates IM"'Certainty with RFA Unit correlation. 
** No corresponding E. R. Progr8111 IM"'it. 



16-007 DECOMKISSIOHBD WASTB PONDS 10/31/90 

SUMMARY 
LOCATION TA·16 MATERIALS MANAGED HAZARDQJS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDaJS RELEASE 
RADIOACTIVE RELEASE 

SURFACE IMPQJNOMENT 
STORAGE/0 I SPOSAL 
DECCMU SS I ONED 
LATE 1940s · 1970s 
NONE 
NONE 

SUSPECTED RADIOACTIVE WASTE 

VNIT INlORKATIOH 

There were four ponds [16·007(a)] to the northeast of explosives n.chining buildings TA-16·30, ·31, ·32, ·33, and -34. 
Aerial photos from the 1940's show the ponds full of liquid. The drains from the explosives machining buildings 
connected to the ponds. The HE was removed before the ponds were filled and the area was graded. The buildings have 
also been decommissioned. The Environmental Restoration Releese Site Database indicates that in 1970, floor drains in 
TA-16-89 through ·93 emptied into a small earth pond [16·007(b)] west of the buildings. The pond is no longer in place. 

WASTE IHFORKATIOH 

The ponds are believed to have received HE cont81'11inated liquid and radioactive •terials. 

RILBASB INlOBMATIOH 

The pond contents were removed before the ponds were filled and graded. There is no evidence that a hazardous waste 
release occurred while the ponds were active. Eight sedi..nt and three water SMples were collected fr0111 the four ponds 
northeast of TA-16-30 through ·34 as part of Environaental Probl .. 124 of the DOE Environmental Survey. Of the eight 
sediment Slq)les that were screened for 11 .... radiation, four Indicated the presence of Cs-137 and all s...,les hed 
natural activities. No ~. gross alpha or gross beta activities were detected. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16·007(a) TA16-3-SI·A/I·HW 16.006 Tsk 13 248-251 TA·16·30, ·31, ·32, ·33, ·34 
16.001· 
16.004 

16·007(b) - Tsk 13 252 NEAR TA·16·89 THRQJGH ·93 

- No corresponding E. R. Progr• unit. 



16-008 

LOCATION 
TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOD OF USE 

HAZARDOUS RELEASE 

RADIOA~TIVE RELEASE 

IHACTIVB StJIUI'ACB IXPOUHDMEH'l'S 10/31/90 

SUKKARY 

TA·16 

SURFACE IMPClJNDMENT 

STORAGE/DISPOSAL/TREATMENT 

MATERIALS MANAGED : HAZARDOUS ~STE 

RADIOACTIVE ~STE 

MIXED ~STE 
INACTIVE 

EST. 1940s • 1980s 

: UNKNOWN 

: NONE 

QNIT INFORKATION 

An inactive, unlined pond [16·008(a)] received liquid waste fro. process buildings TA-16-89, -90, -91. The pond was 
approximately 100' X 250•. Remains of the pond were docunented in the RFA. There was a hypalon·l ined pond [16·008(b)] 
at the TA- 16 burning ground. According to the RFA, the pond was 60' x 35' x 4'. The pond received liquid from two 
filtration beds to the south of the pond. To reduce the beriua nitrate level in the pond, liquid sodium sulfate was 
added on one occasion to precipitate barium as beril.- sulfate. When beril.- nitrate levels had been reduced to less than 
100 ppm, the liquid was discharged to an outfall. A closure plan has been approved by the state and closure will be 
CCJq)leted in June, 1990 in accordance with the approved plan. 

WASTB INlORKATION 

The waste in the unlined pond may have consisted of HE, including beriun and ch11111icals used in electroplating 
operations. Samples of the unlined pond sludge did not contain high levels of HE. The sludge in the lined pond 
contained bariun sulfate, beriun nitrate, and HE resiclJe. 

BBLBASB INFORMATION 

There is no evidence of hazardous releases from the inactive process building pond. Sampling indicates that there has 
been no release below the liner. The lined pond discharged to an outfall. The receiving canyon below the outfall was 
sampled for berhn on February 11, 1987. Analytical results indicate bariun concentrations in the soil of 26 mg/l at 3 
feet below the outfall, 6.6 mg/l at 10 feet below the outfall, and 2.7 mg/l at 40 feet below the outfall. The 
background for bari1.111 in soil near the outfall is 0.8 mg/l. As part of Environnental Problem #24 of the DOE 
Envi ronnental Survey, three soil samples were collected fro. the unlined drainage pond below the TA-16·93 plating shop. 
Gamma screens indicated the presence of cs-137 and natural activities in all three samples. 

SWKU CROSS-RElBRINCB LIST 

SHMU NUMBER CEARP IDENTIFICATIQN NYMBER<S> BFA UNIT E.R. RELEASE SITE INFO. 

16·008(1) 
16-008(b) 

TA16·3·SI·A/I·HW 
TA16·3·SI·AJI·HW 

16.005 
16.019 

Tsk 13 247 252 
Tsk 12 120 

ASSQCIATEQ STRUCTURES 

TA-16·89, -90, ·91 
TA-16-392 



16-009 DECOMMISSIONED BURR AREA 10/31/90 

SUIQlARY 

LOCATION TA-16 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) OPEN BURNING 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : EST. 1940s - 1960s 
HAZARDOUS RELEASE : SUSPECTED 
RADIOACTIVE RELEASE : NONE 

UNIT INPORKATION 

A 1948 engineering drawing (ENG-R134) indicates a burn area at 525+50, W62+50. The decommissioned burn area was located 
approximately 200' northwest of TA-16-54. No infonmation regarding the decommissioning of the area is available. 

WASTE INlORKATION 

The waste consisted of HE, some of which contained barium. 

BBLBASB INlORKATION 

It is suspected that barium was released. 

NOTES 

SWMU No. 16-009(b) was a burn area that was part of MDA-R; this unit is addressed as SWMU No. 16-019. 

SJMU CROSS-REFBBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

16-009(a) TA16-4-CA-A/I·HW/RW 16.031 Tsk 12 : 159 
16-009(b) TA16·4·CA-A/1-HW/RW ? 16.033 Tsk 12 : 160 161 167 

ASSOCIATED STRUCTURES 

NEAR TA-16·54 
NEAR TA-16-260 

? Indicates uncertainty with RFA Unit correlation. 



16-010 AC'l'IVB / INAC'l'IVB BURJI AHD 'l'RBA'l'MEN'l' AREAS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-16 
OPEN BURNING 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACT I VEil NACTI VE 
PERIOD OF USE 1940s · PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

TA-16 appears to have had a HE burning grOU"td at the present location since the begiming of operations in the technical 
area. A 1948 topographic map shows what appears to be a burning grOU"td with two burn pads located at the present burn 
site. Equipment contaminated with HE and waste HE are burned at this area. The following table includes many of the 
structures associated with this burning grOU"td: 

S\KI NO. STRUCTURE TYPE BUILT DIMENSIONS CURRENT USE 
16·010(a) TA-16·386 burning area 1951 1001 X 100' storage area 
16-010(b) TA-16·387 burning area 1951 100' X 100' flash p8d 
16·010Cc) TA-16·388 burning slab 1951 12 1 X 20 1 burn table (4' X 161 ) 

16-010(d) TA-16·399 burning slab 1951 20' X 20' burn table (4' X 16') 
16·010(e) TA-16·401 pressure filter tank 1961 8' dia x 10' high, steel same 
16-010(f) TA-16·406 pressure filter tank 1965 8' dia x 10' high, steel SBe 
16-010(g) TA-16·228 filter/treatment unit 1988 wastewater treatment 
16-010(h) TA-16·390 basket wash facility 1951 equipment storage 
16-010( i) TA-16·392 filter bed 1951 burning pad (inactive) 
16-010(j) TA-16·394 filter bed 1951 121 X 12' X 11 open burning tray 
16-010(k) TA-16·1129 trough 1951 inactive 
16-010(1) TA-16·1134 trough 1951 inactive 
16·010(m) TA-16·1135 trough 1951 inactive 
16·010(n) TA-16·1136 trough inactive 

Several processes for HE treatment and disposal are conducted at the burning grOU'lds: 1) Equipment contaminated with HE 
is flashed at the flash pad, TA-16-387. The pad consists of a layer of sand several inches thick over a soil surface. 
In the past, the it ... that required disposal by flashing were disposed of at MDA·P. 2) Waste HE is disposed of at burn 
tables, TA-16·388 end ·399. These tables, which were constructed near former burning slabs, are about 2' above the 
ground and hold burn trays that are about 4' x 16' in size. 3) HE sludge is processed through pressure filter tanks 
TA-16·401 and ·406. These tanks are cone shaped steel containers with a surface layer of sand overlying layers of fine 
and coarse gravel. The sludge is dried and then burned in the tanlcs. Approximately 750 pOU'lds· of sludge can be burned 
at one time. Recently (1988) a carbon filter treatment unit, TA-16-228, was installed to treat wastewater draining from 
the tanks. 4) Oil cont8111inated with solvents is burned at TA-16-394. This structure was IIIOdified fr011 a filter bed and 
now consists of a 12' x 12' x 1' metal tray filled with 6 to 8 inches of sand. This tray contains four shallow steel 
pans that are lined with fire bricks onto which the contaminated oil is poured end ignited. The following disposal 
units were used in the past in the burning grounds, but are not currently active: 1) The basket washing facility, 
TA-16·390, was operated fr011 1951-1961. The HE residues in the washwater went into floor drains in this building to 
filter beds TA-16·392, ·393, end ·394 via troughs TA-16·1129, ·1134, ·1135, and ·1136. After drying in the filter beds, 
the sludge was burned. About 400 pounds of HE could be burned in one day. The filter bed sand was raked after the 
initial burning end-the raked M8terial was taken to the scrap HE burning pit and reburned. Filter bed TA-16-393 was 
taken to TA-54 for di~~pcMaal in 1965. 2) Uraniun cont8111inatad objects were also burned at this area at one time. Filter 
bed TA-16·392 waa ~ified to a pad for this purpose. 

WASTB INlOBMATION 

The waste consists of HE residues containing bariu. and a small 81110unt of uranfu. that was used in SOlie of the burna 
conducted fn the past. 

RELEASE INFORMATION 

It is unknown the extent to which these areas may have caused a release of hazardous waste. 

(contirued) 



16-010 

Slo'MU NUMBER 

16·010Ca) 

16·010(b) 

16·010(c) 
16·010(d) 
16·010Ce> 

16·010(f) 
16·010Cg) 
16·010Ch) 
16·010(i) 
16·010(j) 

16·010(k) 
16·010CL> 
16·010Cm) 
16·010Cr:~> 

ACT:IVB / IHACTIVB BtnUf AlfD TRBATMBIIT AREAS 10/31/90 

Page 2 

SWKQ CROSS-RIFBRINQB LIST 

CEARP IDENTIFICATION NUMBERCS) 

TA16·4·CA·A/I·HW/RW 

TA16·4·CA·A/I·HW/RW 

TA16·4·CA·A/I·HW/RW 
TA16·4·CA·A/I·HW/RW 
** 

** 
** 
TA16·4·CA·A/I·HW/RW 
TA16·4·CA·A/I·HW/RW 
TA16·4·CA·A/I·HW/RW 

TA16·4·CA·A/I·HW/RW 
TA16·4·CA·A/I·HW/RW 
TA16·4·CA·A/I·HW/RW 
TA16·4·CA·A/I·HW/RW 

RFA UNIT 

16.015 
16.009 
16.032 
16.008 
16.016 
16.033 
16.017 
16.051 
16.018 

? 16.037 
16.031 
16.020 
16.021 

? 16.032 

E.R. RELEASE SITE INFO. 

Tsk 12 : 163 

Tsk 12 : 164 

Tsk 12 : 165 84 
Tsk 12 : 166 
Tsk 12 : 187 87 

Tsk 12 : 188 
Tsk 12 : 182 
Tsk 12 : 176 
Tsk 12 : 177 85 
Tsk 12 : 181 86 177 

Tsk 12 : 183 
Tsk 12 : 184 
Tsk 12 : 185 
Tsk 12 : 186 

ASSOCIATED STRUCTURES 

TA·16·386 

TA·16·387 

TA-16·388 
TA·16·399 
TA·16·401 

TA-16·406 
TA·16·228 
TA·16·390 
TA·16·392 
TA·16·394 

TA·16·1129 
TA·16·1134 
TA·16·1135 
TA-16·1136 

? Indicates uncertainty with RFA Unft correlation. 
** No corresponding E. R. Progr• 111it. 



16-011 ZNCZNERATORS 10/31/90 

SUJIMABY 

LOCATION TA·16 MATERIALS MANAGED HAZARDCXJS WASTE 

TYPE OF UNIT(s) INCINERATOR 

UNIT USE TREATMENT 

OPERATIONAL STATUS INACTIVE/ACTIVE 

PERIOD OF USE 1950s • PRESENT 

HAZARDCXJS RELEASE NONE 

RADIOACTIVE RELEASE NONE 

UNZT ZNFORMATZON 

An incinerator, TA-16·412, was used to burn HE-contaminated paper and rags at TA-16. It was built in 1962. It is a 
cage-type unit with a basement pit and measures approxiMately 20• x 20'. This incinerator replaced TA-16·403, a 
deconmissioned incinerator (see 16·023). Incinerator TA-16·412 has been replaced by incinerator TA-16·1409 at the 
burning ground, which is currently active. The active incinerator consists of priMry and secondary contlustion chanbers 
and a settling chllllbtr. Trash is loaded into the primary chllllbtr by a front·end loader, and the burn cycle is 
initiated. After two to three weeks of burning, the ash is removed, placed on the scrap metal pile and transferred by 
HSE·7. Each 810·pound burn proctJces approxi11111tely two cubic feet of ash. Up to four burns may occur each day. 

WASTB ZNFORMATZON 

The waste presently incinerated fa paper and rags contaminated with HE. BariUII ia not suspected to be preaent. HE 
contaminated oil/solvents may be burned in TA-16·1409 with approval; however, they are currently open-burned at 
TA-16·293 and ·294. 

RBLBASB ZNPOBMATZON 

Emissions frcn the present incinerator confol'lll to federal and state standards when operated at lllllnufacturer·specified 
conditions, and consist of combustion proctJcts. 

SWMU CROSS-RIPIRINCI LZST 

SWMV NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16·011 TA16·6·1N·A·HW 16.011 Tsk 14 : 624 627 TA-16·412, ·1409 



16-012 WASTB STORAGB ARBAS 11/01/90 

StlJIMARX 

LOCATION TA-16 MATERIALS MANAGED HAZARDOOS WASTE 
TYPE OF UNIT(a) 
UNIT USE 

CONTAINER STORAGE AREA 
STORAGE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE ? • PRESENT 
HAZARDOOS RELEASE NONE 
RADIOACf!VE RELEASE NONE 

UJIT IlflQRKATIOIJ 

The following table includes active container storage aren at TA-16. 

STRUCTURE 
TA-16·221 
TA-16·223 
TA-16·225 
TA-16-260 
TA-16·261 
TA-16-263 
TA-16-281 
TA-16·285 
TA-16-300 
TA-16·302 
TA-16-303 
TA-16·304 
TA-16·306 
TA-16·340 

S\IIJ NO. 
16-012(a) 
16-012(b) 
16·012(C) 
16-012(d) 
16·012(e) 
16-012(f) 
16-012(g) 
16-012(h) 
16-012(i) 
16-012(j) 
16-012(k) 
16·012(l) 
16-012(m) 
16·012(n) 

TYPE OF STORAGE 
rest house 
rest house 
rest house 
satellite 
rest house 
rest house 
rest house 
rest house 
satellite 
satellite 
rest house 
aatell ite 
aatell ite 
aatell ite 

STRUCTURE 
TA-16·341 
TA-16·386 
TA-16·343 
TA-16·345 
TA-16·360 
TA-16-370 
TA-16·430 
TA-16·435 
TA-16·437 
TA-16·460 
TA-16·463 
TA-16-283 
TA-16·88 

5\IIJ NO. 
16·012(0) 
16-012(p) 
16-012(q) 
16·012(r) 
16-012(&) 
16·012(t) 
16·012(u) 
16·012(V) 
16·012(W) 
16·012(x) 
16·012(y) 
16·012(Z) 
16·012(a2) 

TYPE OF STORAGE 
rest house 
<90 day 
rest house 
rest house 
rest house 
satellite 
aatell ite 
rest house 
rest house 
satellite 
rest house 
rest house 
<90 day 

A rest house is a transfer and temporary storage area for HE materials in between operations; .oat .. terial in the rest 
houses is product. 

WASTB IHFOBMATIOB 

The containers, depending on the location, store spent solvents, HE·cont•inated ~~ateriala, scrap HE, bllriUII nitrate, 
floor sweepings, and rinown wastes. 

RBLIASI ID'OlUQTIOJI 

There have been no known releases fro. the active storage areas. However, peat operations at .oat container storage 
areas have resulted in ayste.~tic releases of solid wastes, including RCRA-regulated constituents. 

NOTES 

SWMU No. 16·012(Z) waa fo~rly 5\IIJ No. 16·013(b). 

SJKQ CROSS-BIIIRIBCI LIST 

SWMU Nt.MBER CEARP IDENTIFIC!TIQN NYMBERCS) RFA UNIT E.R. REL£ASE SITE INFO. ASsociATED SIBUCTURES 

16-012(8) ** Tak 13 279 TA-16·221 
16·012Ca2) ** TA-16·88 
16-012(b) ** Tsk 13 280 TA-16·223 
16·012(c) ** Tak 13 281 TA-16·225 
16·012(d) ** Tak 12 132 TA-16·260 
16·012(e) ** Tsk 13 268 TA-16·261 
16-012(f) ** Tsk 13 269 TA-16·263 
16-012(g) ** Tak 13 272 TA-16·281 
16-012(h) ** Tak 13 274 TA-16·285 
16-012( i) ** ? 16.007 Tsk 13 278 TA-16·300 

(contfRJed) 



16-012 

S\MJ NUMBER 

16-012(j) 
16-012(k) 
16·012(l) 
16-012(m) 
16·012Cn) 
16-012(0) 
16-012(p) 
16-012(q) 
16·012Cr> 
16-012(1) 
16-012(t) 
16·012(u) 
16-012(v) 
16·012(W) 
16·012(X) 
16-012(y) 
16·012(Z) 

WASTB STORAGB AREAS 

Page 2 

SJKU CROSS-RilBRINCB LIST 
(continued) 

11/01/90 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

** 
** 
** 
** 
** 
** 
** 16.014 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

Tsk 13 : 270 
Tsk 13 : 271 
Tsk 13 : 286 
Tsk 13 : 285 
Tsk 12 : 126 
Tsk 12 : 127 

Tsk 12 : 129 
Tsk 12 : 130 
Tsk 12 125 
Tsk 12 124 
Tsk 14 562 
Tsk 14 : 561 
Tsk 14 : 563 
Tsk 14 560 
Tsk 14 559 
Tsk 13 273 

TA-16·302 
TA-16-303 
TA-16·304 
TA-16·306 
TA-16·340 
TA-16·341 
TA-16·386 
TA-16·343 
TA-16·345 
TA-16·360 
TA-16·370 
TA-16-430 
TA-16·435 
TA-16-437 
TA-16·460 
TA-16·463 
TA-16-283 

7 Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Program unit. 



16-013 DECOMMISSIONED WASTE STORAGE AREAS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-16 
CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : ? 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INlOBMATION 

The courtyard by TA-16·518, ·519, ·520 was a container storage area [16·013(a)] that was noted In the CEARP. The dru.s 
have been removed and the area is reported to have been cleaned up according to a recent field survey. TA-16·342 was 
listed in a 1988 printout of the Active Container Storage Area database. It was a satellite storage area for hazardous 
waste. The storage area is not listed in the 1990 update of the database. 

WASTE INFORMATION 

The areas near TA-16·518, ·519, and ·520 stored used solvent, hydraulic fluids, and unknown waste. 

RELEASE INFORMATION 

The 1987 CEARP field survey noted that a few of the drums at TA-16·518, ·519, end ·520 were leaking. The areas have 
been cleaned up and it is unknown whether hazardous materials remain. However, pest operations at 110st container 
storage areas have resulted in systematic releases of solid wastes, including RCRA·regulated constituents. 

NOTES 

Active waste storage area 16-013Cb) has been renumbered to 16-012Cz). 

SWMU CROSS-REPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) BFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16·013 TA16·11·CA·A·HW/RW 16.034 Tsk 13 : 282 283 284 TA-16·518, ·519, ·520 



16-014 OFF-GAS PROCESS 11/05/90 

NOTES 

This SWMU has been deleted because, according to LANL staff, the 
Tritium Facility is not currently operational and does not generate 
waste. 



16-015 LAUNDRY AND STEAK WASBZNG 10/31/90 

StniJlARY 

LOCATION TA·16 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) LAUNDRY 
UNIT USE TREATMENT 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : SEE BELOW 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNZT ZNFORMATZON 

Structure TA-16·15 [16·015(a)] is listed as a laundry and locker roaa built in 1945 and removed in 1956. A steam 
washing house, TA-16·18 [16·015(b)], was also built in 1945, and it was destroyed by burning in 1960. An outfall. 
originated from a drain on the north corner of TA-16·18. It is unknown whether the drainlines were removed with the 
building. Steam cleaning building TA-16·36 [16·015(c)] waa built in 1944 and burned in 1960. Ste• cleaning building 
TA-16·51 [16·015(d)] waa built in 1944 and destroyed by burning in 1960. Other cleaning operationa May have been 
present in the early days. 

WASTE ZNPOBMATZON 

Specific waste information ia lacking. The waste .ay have contained HE residuea and/or oila and greaae. 

RELEASE ZNlORMATZON 

It is unknown whether hazardous constituent• were releaaed. The buildinga have been decaaalssioned. 

S!KU CROSS-REFERENCB LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

16·015(a) 
16·015(b) 
16·015(c) 
16·015(d) 

TA16·1·CA·I·HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 

Tsk 14 : 496 
Tsk 14 : 406 649 
Tsk 14 : 647 
Tsk 14 : 648 

ASSOCIATED STRUCTURES 

TA-16·15 
TA·16·18 
TA·16·36 
TA·16·51 



16-016 LANDPXLL / SORFACB DXSPOSAL 10/31/90 

SUJIMARY 

LOCATION TA-16 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER IC:'O OF USE 
HAZARDOUS RELEASE 
RADIOAC:tvE RELEASE 

LANDFILL 
DISPOSAL 
DECOMMISSIONED/INACTIVE 
1960s 
UNKNOWN 
NONE 

ONXT XHFORMATXON 

SUSPECTED HAZARDOUS WASTE 

There are several landfills or surface disposal areas in TA-16. 1) In 1965, a magnetometer survey indicated an area 
where metal material had been buried [16·016(a)]. The material was located in the old exclusion area of TA-16. The 
area was excavated and the material was taken to MDA-P. It is possible that other buried material still exists in the 
area. 2> The 1987 CEARP field survey noted a surface disposal area consisting of broken concrete and debris with an 
illegible sign posted in front of the disposal area [16·016(b)]. The area is located in an area east of West Jemez Road 
and northwest of TA-16-540. 3) In the late 1940s, a possible landfill or storage area for barium nitrate may have been 
located at the site of the present TA-3·386 [16·016(c)]. The Environ.ental Restoration Release Site Database indicates 
that the bari1.111 nitrate stockpile is located near TA-16-386 on the edge of Del Valle Canyon, and rain has washed bariun 
into the canyon. 4) A debris area is located near TA-16·222 [16-016(d)]. 5> A white, fibrous mass, ash, and firebrick 
are located southeast of TA-16·360 [16·016(e)]. 6) An area south of TA-16-360 contains construction debris [16·016(f)]. 
7) Scattered debris is located in the canyon south of TA-16·370 £16-016(g)]. 

WASTE XNlORMATXON 

The waste in the old exclusion area is metal. The CEARP field survey noted concrete and other debris possibly 
contaminated with HE In a surface disposal area. The possible landfill beneath the present TA-3-386 contains bari1.111 
nitrate. The waste near TA-16·222 contains general trash, CMPs, and paint cans. The waste near TA-16·360 May contain 
asbestos. The debris south of TA-16·370 contains c-, pipes, and buckets. According to the Environ~~ental Restoration 
Release Site Database, all of the surface disposals have the potential to be contaminated with HE. 

RELEASE XHFORMATXON 

It is unknown whether any of these areas have caused a release of hazardous waste. 

SWMO CROSS-REPERENCE LXST 

SW!!J NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

16-016(a) TA16~10·L·I·HW Tsk 12 139 
16·016(b) TA16·10·L·I·HW Tsk 12 133 
16·016(C) - Tsk 12 138 
16-016(d) - Tsk 12 134 
16·016(e) ** Tsk 12 135 
16·016(f) ** Tsk 12 136 
16·016(g) - Tsk 12 137 

ASSOCIATED STRUCTURES 

NEAR TA-16·540 
TA-16·386, NEAR TA-16·389 
NEAR TA-16·222 
NEAR TA-16·360 
NEAR TA-16·360 
NEAR TA·16·370 

** No corresponding E. R. Progr• unit. 



16-017 WORLD WAR II HB COMPLEX 10/31/90 

SUMMABY 

LOCATION TA·16 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) BUILDING/STRUCTURE 
UNIT USE STORAGE/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1940s • PRESENT 
HAZARDOUS RELEASE : UNKIIOWtl 

RADIOACTIVE RELEASE : NONE 

VNIT INlORKATION 

Approximately 30 buildings in the central portion of TA-16 were pert of the World War II HE operationa. Most of the 
buildings are in poor repei r and many have been abandoned. None are work areas, although several of the 1110re 
structurally scx.nd buildings are used as storage faeil ities. Some of the buildings are contaminated to the extent that 
recrystallized HE has fonaed stalactites under the floors. There is a continual threat that detonation will occur as 
the buildings continue to deteriorate and collapse. Stabilization of the structur .. Is not practical as the operation 
could endanger workers. A few of these buildings are on the historical preservation list. Any liquid waste handling 
facilities associated with the structures are believed to be contaminated with HE. 

WASTB INFORMATION 

The buildings are contaminated with HE. 

RELBASB INFORMATION 

It is unknown whether the structures have caused a release to the environaent. 

SWKU CROSS-RBFBRBNCB LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUC!URES 

16·017 TA16·12·CA·I·HW 16.036 Tsk 14 : 623 



16-018 MATERIAL DISPOSAL AREA P 10/31/90 

SUMMABY 

LOCATION TA-16 
LANDFILL 
DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE LATE 1940s - 1985 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE UNKNOWN 

SUSPECTED RADIOACTIVE WASTE 

UNIT INJ'OBMATION 

MDA-P is a 6.71 acre landfill at the edge of Canon de Valle. Materials disposed in MOA-P are the noncombustible debris 
remaining fr011 burned structures that were HE contaminated. A forn~er detonator burning area is indicated as having been 
located within MOA-P. The debris consists of residuals of old .. gazines end explosives buildings fro. TA-6-9, -11, and 
-16. Other waste includes ashes fr0111 the incinernor, it- suspected of being HE cont•inated, ch1111ical bottles end 
buckets, and general trash. Although 1 major portion of MOA-P has been covered with soil and leveled, sane debris has 
fallen into the canyon bottom and the material on the edge of the filled area is still uncovered. A closure plan has 
been submitted to NMEID for MDA-P. 

WASTE INlORMATION 

The waste consists of HE·cont1111inated building debris containing bariUII, lead, end chemicals. The Environaental 
Restoration Release Site Database suggests that radioactive waste may also have been disposed. 

BELEASB INlOBMATION 

Debris from MDA-P has fallen into the canyon. A culvert draining runoff water fro. 1 waste explosive burning pad was 
directed across the top of the site end caused erosion end subsidence in 1985. It is currently directed arcx.nd the 
edge. The Environnental Restoration Release Site Database and DOE Environmental Survey indicate that soil samples 
collected fr0111 MDA-P contained EP toxic bariUII. The samples analysis was 1 a result of DOE Environmental Survey 
Enviromental Probl• 122. 

S!MU CRQSS-RIFIBBNCB LIST 

SWMY NMMBER C£ARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16·018 MOA·P 16.028 Tsk 12 : 140 162 MOA·P 



16-019 MATERIAL DISPOSAL AREA R 10/31/90 

LOCATION TA-16 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

LANDFILL 
DISPOSAL 
INACTIVE 
1940s 

: UNKNOWN 
: UNKN<Mi 

UNIT INFORMATION 

SUSPECTED RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

In the 1940s, an area in the northern part of TA-16 was used as a burning ground for waste explosives prior to the 
construction of the present burn site. The Envlrorwental Restoration Release Site Database Indicates that two pits are 
visible on a 1948 topographical map, and that the burning ground was bulldozed Into the canyon In the 1950s. The site 
was abandoned and during the construction of the 132-group buildings, gr8ding of the surface ceused soil to be pushed 
Into the canyon. This area Is known as MDA·R. It Is about 2.27 acres In extent. lnfon.atlon regarding this area Is 
lacking, but there is no evidence that the site was ever used for the disposal of objects or debris. The surface has 
not been disturbed for .any years. 

JASTB IHPOBMATIOH 

The waste consists of HE burn residues, possibly containing bariua. During early years of operation, uraniua and lead 
were suspected to have been used. 

RILBASB INlORKATIOH 

It Is unknown whether there has been a release from this site. 

SJKU CROSS-BBFBBEHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16-019 MDA-R Tsk 12 : 141 MDA·R 



16-020 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERUJ) OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SILVBR RBCOVBRY / OUTFALL REGIOH 10/31/90 

TA·16 
SILVER RECOVERY 
RECYCLING/DISPOSAL 

: ACTIVE 
1960s • PRESENT 
KIKMI 

NONE 

SllMKARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

For many years, an X-ray filM processing laboratory has been operating in TA-16·222. Currently, liquids are treated for 
silver recovery before being released to an outfall (EPA06A073; see Appendix A). Prior to 1979, the liquids were 
discharged directly to the environment. 

WASTB INFOBMATION 

The waste discharged prior to 1979 was spent photo processing solutions and associated silver. Currently, the solutions 
are treated by the silver recovery unit prior to discharge. 

ULBASB INJ'OBMATION 

Hazardous releasea occurred to the outfall region before the silver recovery unit was put into service. A LANL report 
indicates the presence of silver concentrations up to 45,000 ~in the soil at the outfall and above-background 
concentrations up to 450 •ters fra. the outfall. 

SIMP CROSS-BBPBRIBCB LIST 

$WMU NYMBER CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

16·020 TA16·5·0/CA·A/l·HW/RW 16.039 Tsk 12 : 81 TA·16·222 · 



1&-021 OPBRATIOBAL RBLBABBS 10/31/90 

StJMKARY 

LOCATION : TA-16 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 

OPERATIONAL RELEASE 
DISPOSAL 

OPERATIONAL STATUS INACTIVE/ACTIVE 
PERIOD OF USE 1950s - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOAC~IVE RELEASE NONE 

SUSPECTED HAZARDOUS WASTE 

UNIT INlOBKATION 

A plating operation was located at TA-16-450 [16·021(a)]. The building was constructed between 1951 and 1953. Spent 
liquids are believed to have been discharged to a drainage east of the facility. A hydraulic press located in an 
equipment pit 5' below the floor in TA-16-430 leaks oil through the pit drain [16·021Cb)]. For over 30 years, TA-16-260 
[16·021(c)l was used for ..chining explosives, sa.e of which contained barium nitrate. An outfall discharged wastewater 
from floor drains. 

WASTB IHlORKATION 

The wastewater from the plating operation probably contained cyanide and sodiUR hydroxide. The TA-16-430 pit drain 
receives hydraulic oil. Wastewater fro. TA-16·260 contained bariua nitrate. 

RILBASB INlOBKATION 

It is suspected that the TA-16-450 discharge contained hazardous constituents. Tha pit drain at TA-16-430 discharges 
directly to an outfall south of the building. The soil around the TA-16-260 outfall is bleached end the vegetation in 
the area appears stressed. 

81fMU CROSS-UPBRINCB LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

16-021(a) 
16-021(b) 

** 
** 

ASSQCIATED STRUCTURES 

TA-16·450 
TA-16-430 

** No corresponding E. R. Progr• unit. 



ua-o22 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SOIL CONTAKINATIOB ~ROM LEAKING USTa 

TA-16 
SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
1984 • PRESENT 
KNCMI 
NONE 

StJMKARY 

MATERIALS MANAGED FUEL 

UNIT INJ'ORKATION 

10/31/90 

Two underground storage tanks were found to have leaks during a volu.etric testing progr... TA-16-205 [16-022(a)] is a 
steel tank with a capacity of 560 gallons, a di&~~~eter of 4', and a length of 6'. It was installed in 1984. When 
tested, the tank had a loas rate of >10 gallons/hour. The second tank, TA-16-197 [16-022(b)l, is listed as having a 
capacity of 4,000 gallons. It also failed a volUMetric test. Tank TA-16-197 Is schedule to be re.oved in 1990. Both 
tanks were excavated, repaired, and passed a second voluaetric test. 

WASTI INFORMATION 

TA-16-205 stores diesel, and TA-16-197 stores unleaded gasoline. Previously, TA-16-197 stored leaded gasoline. 

RELIASI INFORMATION 

The tanks have released diesel and gasoline to the surrounding soil. 

SJHU CROSS-RIFIRINCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

16-022(a) 
16-022(b) -** Tsk 14 : 665 

Tsk 14 : 658 

ASSOCIATED STRUCTURES 

TA-16·205 
TA-16·197 

** No corresponding E. R. Progr• unit. 



16-023 DBCOMHISSIOHBD IBCIHBRATORS 10/31/90 

SUJDIARY 
LOCATION TA-16 

INCINERATOR 
TREATMENT 

MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS : DECCII41SSIONED 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INlORKATIOH 

An incinerator, TA-16·199 [16·023(a)], was apparently used in the late 1950s. It had been removed by 1961. The 
Environmental Restoration Release Site Database indicates that the incinerator operated from 1961 to 1967 and was 
removed in 1968. It gives dimensions of 9' x 10' x 17'2" and describes the incinerator as a cage attached to the east 
wall of TA-16·43. The incinerator was replaced by TA-16-412 (see 16·011). Another incinerator, TA-16·403 [16·023Cb)l 
was constructed of steel wire cloth on a steel frame. It was used frc. 1961 to 1962. This incinerator was removed in 
1967. 

WASTB IHFOBMATIOH 

The waste consisted of HE·cont .. inated paper and rags. 

RBLBASB INFORMATION 

There is no evidence that hazardous releases occurred fro. these incinerators. 

SWMU CROSS-REFBRBHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

16-023(a) 
16-023(b) 

TA16·1-CA·I·HW 
TA16·1·CA·I·HW 

Tsk 14 : 625 
Tsk 14 : 626 

ASSOCIATED STRUCTURES 

TA- 16-199 
TA-16·403 



16-024 SOIL CONTAMINATION FROK DECOMMISSIONED MAGAZINES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UIUT(s) 
UNIT USE 

: TA-16 
: SOIL CONTAMINATION 
: DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1940s - 1960s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

lt is possible that during the operation and dee011111issioning of the following magazines, the soil beneath them became 
contaminated. The magazines were flash-burned prior to demolition, due to health and safety concerns. 

S\MJ NO. STRUCTURE DATE OF REMOVAL S\MJ NO. STRUCTURE DATE OF REMOVAL 
16-024(a) TA-16·488 1951 16-024(l) TA-16-n 1960 
16-024(b) TA-16·74 1960 16-024(111) TA-16-66 1960 
16·024(c) TA-16-30 1960 16-024(n) TA-16-84 1960 
16-024(d) TA-16·34 1960 16-024(0) TA-16-67 1960 
16·024(e) TA-16·33 1960 16-024(p) TA-16-70 1960 
16-024(f) TA-16-493 1960 16-024(q) TA-16·71 1960 
16-024(g) TA-16·494 1960 16-024(r) TA-16-68 1960 
16-024(h) TA-16-497 1960 16-024(s) TA-16-60 1960 
16-024(i) TA-16·64 1951 16-024(t) TA-16-424 1966 
16-024(j) TA-16·65 1951 16-024(u) TA-16·481 1951 
16-024(k) TA-16·57 1960 16·024(V) TA-16-62 1968 

WASTB INFORMATION 

The waste consists priMarily of HE. TA-16·497 May have had depleted uranium, Strontium-90, and barium. 

RELBASB INFORMATION 

lt is "'known whether the contaminated magazines released hazardous waste to the soil. 

81KQ CBOSS-REFERENCB LIST 

S\MJ NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

16·024(a) 
16-024(b) 
16·024(C) 
16-024(d) 
16·024(e) 
16-024(f) 

16-024(g) 

16-024(h) 

16-024(i) 
16-024(j) 
16-024(k) 
16-024(l) 
16-024(11) 
16·024<n> 
16-024(0) 
16-024(p) 
16-024(q) 

TA 16~ 1·CA·l-IIW 
TA16·1-cA·l·HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 
TA24·1·CA·I·HW/RW 
TA16·1·CA·l·HW 
TA24·1·CA·I·HW/RW 
TA16·1·CA·I·HW 
TA24·1·CA·I·HW/RW 
TA16·1·CA·I·HW 
TA16·1·CA·I-HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 
TA16-1·CA·I-HW 
TA16·1·CA·I·HW 
TA16-1·CA·I·HW 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 

Tsk 12 : 131 
Tsk 13 : 275 
Tsk 13 : 276 
Tsk 13 : 277 
Tsk 13 : 326 
Tsk 13 : 384 

Tsk 13 : 385 

Tsk 13 : 387 

Tsk 13 : 547 
Tsk 14 : 548 
Tsk 14 : 549 
Tsk 14 : 550 
Tsk 14 : 551 
Tsk 14 : 552 
Tsk 14 : 553 
Tsk 14 : 554 
Tsk 14 : 555 

(continued) 

ASSOCIATED STRUCTURES 

TA-16·488 
TA-16·74 
TA-16-30 
TA· 16·34 
TA-16·33 
TA-16·493 

TA-16·494 

TA-16·497 

TA-16·64 
TA-16·65 
TA-16·57 
TA-16-n 
TA-16·66 
TA-16·84 
TA-16·67 
TA-16·70 
TA-16·71 



16-024 SOIL CONTAMINATION PROK DBCOKKISSIONED MAGAZINES 

Page 2 

SWMU CROSS-IIlBRINCB LIST 
(continued) 

10/31/90 

SWMU NUMBER CEARP JQENTJFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STBUCTURES 

16·024(r) 
16·024(5) 
16·024(t) 
16·024(u) 
16·024(V) 

TA16·1·CA·J·HW 
TA16·1·CA·I·HW 
** 
TA16·1·CA·I·HW 
TA16·1·CA·I·HW 

Tak 14 : 556 
Tak 14 : 557 
Tak 14 : 558 
Tak 12 : 60 
Tak 14 : 542 

TA-16·68 
TA·16·60 
TA-16·424 
TA-16·481 
TA·16·62 

- No corresponding E. R. Progr• 111it. 



16-025 SOIL CONTAMINATION AT DBCOKKISSIONED BB FACILITIES 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-16 
: SOIL CONTAMINATION 
: DISPOSAL 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1940s • 1960s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOA~IVE RELEASE : UNKNOWN 

SUMMARY 

MATERIALS MANAGED : HAZARDOUS WASTE 
MIXED \IASTE 

UNIT INFORMATION 

It is possible that, during the operation and decommissioning of the following HE facilities, the soil beneath the 
buildings became cont•inated. The facilities were flash-burned prior to demolition due to health and safety concerns. 

SIHJ NO. 
16-025(a) 
16-025(b) 
16-025Cc) 
16-025(d) 
16-025(e) 
16-025(f) 
16-025(g) 
16-025(h) 
16-025Ci) 
16-025(j) 
16-025(k) 
16-025(l) 
16-025(11) 
16-025Cn) 
16-025(0) 
16-025(p) 
16-025(q) 
16-025(r) 
16-025(s) 
16-025(t) 
16-025(u) 
16·025(V) 
16-025Cw) 
16-025(x) 
16-025(y) 
16-025(z) 
16~025(a2) 

16-025(b2) 
16-025Cc2) 
16-025(d2) 
16·025Ce2) 
16-025Cf2) 
16-025(g2) 
16-025Ch2) 

STRUCTURE NO. 
TA-16·39 
TA-16-40 
TA-16-35 
TA-16·94 
TA-16-31 
TA-16-32 
TA-16-95 
TA-16·96 
TA-16·97 
TA-16·98 
TA-16·25 
TA-16·26 
TA-16·495 
TA-16·499 
TA-16·500 
TA-16·44 
TA-16·45 
TA-16·46 
TA-16·48 
TA-16·38 
TA-16·42 
TA-16-43 
TA-16·81 
TA-16·100 
TA-16·55 
TA-16·37 
TA-16·50 
TA-16-52 
TA-16·56 
TA-16·480 
TA-16·106 
TA-16-107 
TA-16·108 
TA-16·109 

REMOVED 
1966 
1966 
1960 
1960 
1961 
1960 
1960 
1960 
1960 
1960 
1961 
1968 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1951 
1949 
1950 
1950 
1950 

BUILDING OPERATION 
radiograph 
radiograph 
equipnent roaM 
equipment and control 
HE IIIIIChining 
HE IIIIIChining 
HE IIIIIChining 
HE machining 
HE IIIKhining 
HE IIIKhining 
HE casting and electroplating 
HE casting 
x-ray hutlllent 
x-ray hut~~ent 
x-ray hutment 
physical inspection 
x-ray building 
in~process storage 
IIIIIOk i ng roaM 
equipnent casting 
-.lting and casting 
casting 
nitrocellulose drying 
HE process 
HE grinding 
explosives testing 
experi..ntal casting 
HE casting 
HE testing lab 
firing chaMber 
HE storage 
HE storage 
HE storage 
HE storage 

JASTB INfORMATION 

The waste consists pri•rfly of HE. TA-16-495 and -39 •Y have used radioactive 11111terials in addition to HE. 

RILBASB INlORKATIOH 

It is U'lknown whether the buildings have caused a release to the soil. LANL persomel indicated that soils were 
excavated a r..oved U'lti l • concentration of 0.5X HE was reached. 

Ccontfr.Md) 



16-025 SOIL COHTAKINATIOH AT DBCOKKISSIONED BB PACILITIES 10/31/90 

Page 2 

SJXU CROSS-RIPBBENCB LIST 

SW'MU NUMBER CEARP IDENTIFICATIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STRUCTURES 

16-025(8) TA16-1·CA·I·HW Tslc 13 : 255 TA-16·39 
16-025(82) TA16·1·CA·I·HW Talc 14 : 619 TA-16·50 
16-025(b) TA16·1-CA·I-HW Talc 13 : 256 TA-16·40 
16-025(b2) TA16-1·CA-I·HW Talc 14 : 620 TA-16·52 
16-025(c) TA16-1·CA·I-HW Tslc 13 : 257 TA-16·35 
16-025(c2) TA16·1-CA-I-HW Talc 14 : 621 TA-16·56 
16-025(d) TA16·1·CA·I·HW Talc 13 : 258 TA-16·94 
16-025(d2) TA16-1·CA·I·HW Talc 12 : 63 TA-16·480 
16·025(e) TA16·1·CA·I·HW Talc 13 : 324 TA-16·31 
16-025(e2) TA16·1·CA·I·HW Talc 14 : 543 TA-16-106 
16-025(f) TA16·1-CA·I·HW Talc 13 : 325 TA-16·32 
16-025(f2) TA16-1·CA·I-HW Talc 14 : 544 TA-16·107 
16-025(9) TA16-1·CA·I-HW Talc 13 : 327 TA-16·95 
16-025(g2) TA16·1·CA·I·HW Talc 14 : 545 TA-16·108 
16-025(h) TA16·1·CA-I·HW Talc 13 : 328 TA·16·96 
16-025(h2) TA16·1·CA·I·HW Talc 14 : 546 TA·16·109 
16-025(i) TA16·1·CA-I·HW Talc 13 : 329 TA-16·97 
16-025(j) TA16·1-CA·I-HW Talc 13 : 330 TA-16·98 
16-025(1c) TA16-1·CA-I·HW Talc 13 : 331 TA-16·25 
16-025(l) TA16·1·CA·I·HW Talc 13 : 332 TA-16-26 
16-025(m) TA16·1·CA·I-HW Talc 13 : 379 TA·16·495 

TA24·1-CA·I·HW/RW 
16-025(n) TA16·1·CA·I·HW Talc 13 : 380 TA-16·499 

TA24·1·CA·I·HW/RW 
16-025(0) TA16·1·CA·I·HW Talc 13 : 381 TA-16·500 

TA24·1-CA-I·HW/RW 
16-025(p) TA16·1·CA·I-HW Talc 14 : 507 TA-16·44 
16-025(q) TA16·1·CA-I·HW Talc 14 : 508 TA-16·45 
16-025(r) TA16·1·CA·I·HW Talc 14 : 537 TA-16·46 
16-025(a) TA16·1·CA·I·HW Talc 14 : 538 TA-16·48 
16-025(t) TA16-1·CA·I·HW Talc 14 : 612 TA·16·38 
16·025(u) TA16·1-CA·I-HW Tslc 14 : 613 TA-16·42 
16·025(V) TA16·1-CA-I-HW Talc 14 : 614 TA-16·43 
16·025(W) TA16-1·CA-I·HW Talc 14 : 615 TA-16-81 
16-025(x) TA16-1·CA·I·HW Talc 14 616 TA·16·100 
16-025(y) TA16·1-CA·I·HW Talc 14 617 TA-16·55 
16·025(Z) TA16·1·CA·I·HW Talc 14 618 TA-16·37 



16-026 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

IHACTIVB OtJTPALLS PROM BUILDING DRAINS 10/31/90 

: TA-16 
: OUTFALL 
: DISPOSAL 

INACTIVE 
1940s -
KNOWN 

ICIKMI 

1980s 

SUMMARY 

MATERIALS MANAGED : HAZARDOUS WASTE 
MIXED WASTE 
SOLID WASTE 

UNIT INlORKATION 

The following table lists inactive outfalls resulting fraa building drains in TA-16. 

SWMU NO. 
16-026(a) 
16-026(b) 
16·026(c) 
16-026(d) 
16·026(e) 
16-026(f) 
16-026(g) 
16-026(h) 
16-026( i) 
16-026(j) 
16-026(k) 
16-026(l) 
16-026(11) 
16·026(n) 
16-026(0) 
16-026(p) 
16-026(q) 
16·026(r) 
16-026(S) 
16-026(t) 
16·026(U) 
16·026(v) 
16-026(w) 
16·026(X) 
16-026(y) 
16·026(Z) 
16-026(a2) 
16-026(b2) 
16-026(c2) 
16-026(d2) 
16·026Ce2) 
16-026(f2) 
16-026(g2) 
16-026(h2f 
16-026(i2) 
16-026(j2) 
16-026(k2) 

STRUCTURE NO. 
TA-16·370 
TA-16·307 
TA-16·305 
TA-16·303 
TA-16·301 
TA-16·308 
TA-16·280 
TA-16·281 
TA-16·224 
TA-16·226 
TA-16·221 
TA-16·220 
TA-16·92 
TA-16·91 
TA-16·90 
TA-16·89 
TA-16·27 
TA-16·180 
TA-16·5 
TA-16·207 
TA-16·195 
TA-16·460 
TA-16·45 
TA-16·437 
TA-16-411 
TA-16·306 
TA-16·200 
TA-16·202 
TA-16·462 
TA-16·435 
TA-16·415 
TA-16·413 
TA-16·285 
TA-16·360 
TA-16·54 
TA-16·345 
TA-16·260 

BUILDING DRAIN LOCATION 
east/south sides 
north side 
northeast side 
south side 
south side 
northeast/east sides 
northeast side 
northeast side 
northeast/northwest sides 
south/southwest sides 
northeast side 
northeast/southeast/south sides 
east side 
east/southeast sides 
northeast side 
southeast/northeast sides 
north/south sides 
south side 
northeast side 
east side 
southeast side 
EPA05AOn 
rinow'l 
south side 
east side 
south side 
southeast side 
northeast side 
southeast side 
northeast side 
north side 
north side 
southeast side 
west/east/north/south sides 
rinow'l 
north side 
north/south sides 

(continued) 

OUTFALL LOCATION 
Water Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
Valle Canyon 
rinow'l 
Water Canyon 
Valle Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Valle Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Water Canyon 
Valle Canyon 
Water Canyon 
Valle Canyon 
Water Canyon 
Water Canyon 



16-026 INACTIVE OUTPALLS PROM BUILDING DRAINS 10/31/90 
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JASTI INFORMATION 

The building drains fro. TA-16·437, -411, ·415, ·285, -435, ·221, and ·281 received ca~pressor condensate. Building 
drains from TA-16·303, ·308, ·345, ·260, and ·27 received HE and barium. OutfaLLs fro. TA-16·224, -226, and -220 -.y 
have contained HE and raclioru:L ides. Outfal ls fro~~ TA-16·92, -90, ·91, and ·89 11111y have contained bari~ in .cidi tion to 
HE and radionuclides. The following table summarizes waste constituents in the remaining outfalls: 

BUILDING 
TA-16·370 
TA-16-307 
TA-16·5 
TA-16·305 
TA-16·301 
TA-16·180 
TA-16-207 
TA-16·460 
TA-16·360 
TA-16-45 
TA-16·462 
TA-16·200 
TA-16·54 

WASTE TYPE 
barium, metals, solvents 
solvents, HE 
oils, solvents 
HE, barium, solvents 
·solvents, HE, barium 
oil, grease, unknown 
uranium 
HE, barium, mercury, solvents 
possible HE, unknown 
HE, silver, barium, lead, Raclium-226, ·228 
solvents 
unknown 
barium nitrate 

RELEASB INFORMATION 

The extent to which the outfalls may have caused a release of hazardous waste is unknown. 

SWMU CROSS-UPIRENCB LIST 

SIMJ NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSociATED STRUCTURES 

16-026Ca) ** Tsk 12 : 95 96 97 TA-16·370 
16-026(a2) ** Tsk 14 : 414 TA-16-200 
16·026(b) TA16·5·0/CA·A/I·HW/RW Tak 13 : 193 194 192 TA-16-307 
16·026Cb2) ** Tsk 14 : 416 TA-16·202 
16-026Cc> TA16·5·0/CA·A/I·HW/RW Tsk 13 : 195 197 TA-16·305 
16·026Cc2) ** Tak 14 : 423 TA-16·462 
16-026(d) TA16·5·0/CA·A/I·HW/RW Tsk 13 : 198 200 TA-16·303 
16-026(d2) ** Tsk 14 : 440 TA-16·435 
16-026(e) TA16·5·0/CA·A/I·HW/RW Tak 13 : 201 203 TA-16·301 
16·026Ce2> •• Tsk 14 : 453 TA-16·415 
16-026(f) •• Tsk 13 : 204 205 TA-16·308 
16-026(f2) ** Tsk 14 : 454 TA-16·413 
16-026(g) ** 16.057 Tak 13 : 210 211 TA-16·280 
16-026(g2) ** Tak 13 : 206 TA-16·285 
16-026(h) ** Tak 13 : 207 212 TA-16·281 
16-026Ch2) •• Tak 12 : 91 92 93 TA-16·360 
16-026( i) ** Tak 13 : 214 215 TA-16·224 
16-026(i2) •• Tsk 13 : 207 TA-16·283 
16-026(j) - Tsk 13 : 216 217 TA-16·226 
16·026(j2) - Tsk 12 : 73 TA-16·345 
16·026(k) - Tsk 13 : 219 TA-16·221 
16-026Ck2) - Tak 12 : 78 TA-16·260 
16-026(l) ** Tak 13 : 220 221 222 TA-16·220 
16-026(m) - Tsk 13 : 227 TA-16·92 
16·026(n) ** Tak 13 : 228 TA-16·91 
16-026(0) - Tsk 13 : 229 230 TA-16·90 
16-026(p) •• Tak 13 : 231 232 TA-16·89 
16-026(q) •• Tak 13 : 235 236 237 TA-16·27 
16·026(r) •• Tsk 14 : 402 403 TA-16·180 
16-026(8) ** Tsk 14 : 405 TA-16·5 
16-026(t) - Tsk 14 : 410 TA-16·207 • 
16·026(U) •• Tak 14 : 412 413 TA-16·195 
16·026(v) •• 16.060 Tsk 14 : 418·422 TA-16·460 

Ccontir.Jed) 



16-026 

Slotlll NUMBER 

16·026(W) 
16·026(X) 
16·026(y) 
16-026(1) 

INACTIVE OUTPALLS PROM BUILDING DRAINS 10/31/90 

Page 3 

SWMU CROSS-RBPBRBNCB LIST 
(continued) 

CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

** Tak 14 : 425 
** Tsk 14 : 441 
** Tsk 14 : 455 
TA16·5·0/CA·A/l·HW/RW Tsk 13 : 191 192 

ASSOCIATEQ STRUCTURES 

TA-16·45 
TA-16-437 
TA-16-411 
TA-16·306 

** No corresponding E. R. Progr1111 l.l'lit. 



16-027 LEADGB I'ROK PCB TRANSFORMERS 10/31/90 

LOCATION : TA·16 
TYPE OF UNIT(s) : OPERATIONAL RELEASE 

MATERIALS MANAGED SOLID WASTE 
PCBS 

UNIT USE : DISPOSAL SUSPECTED HAZARDOUS WASTE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1950s • PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOAC;IVE RELEASE NONE 

UNIT INlORHATION 

The following is a list of transformers with a doeunented history of leaks. 

SWMU NO. 
16·027(a) 

16·027(b) 

16·027(C) 

16·027(d) 

LOCATION 
TA-16·260, Rm 110 

TA-16·540 

TA·16·563 

TA·16·430 

DESCRIPTION 
This transformer Is listed as having a moderate leak. It contains 100·500 gallons 
of PCB dielectric oil. PCB ID 15608. It Is 31·35 years old. 

The transformer Is located on the second floor of the bul ldlng. It contains 100·500 
gallons of PCB dielectric oil and vents to the Inside of the building. It Is listed 
as having a moderate leak. PCB ID 15020. It Is 31·35 years old. 

The transformer contains 100·500 gallons of 25,000 ppm PCB oil. It is listed as 
having a moderate leak. It is located 100 1 from the building. The pad has a drain, 
cracks, and open spaces arOI.nd conduit and grOI.nd wire. PCB ID #14997. The spill 
containment is listed as <10X of total volume. It is a pad·~ted transfon.er. 

A slowly leaking transformer was discovered in July, 1987. The oil contained 
approxi .. tely 25,000 ~ PCBs. 

WASTB INlORKATION 

The waste consists primarily of PCB·contalnlng oil. Other oil constituents are unknown. 

BELBASB INI'OBMATION 

There have been documented releases of PCBs to concrete and soil. The TA-16·430 transfonaer has been repaired and 
contaminated sol l and concrete removed. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16·027(a) 
16·027(b) 
16·027Cc> 
16·027(d) 

-** --
Tsk 12 152 
Tsk 14 573 
Tsk 14 590 
Tsk 14 591 

TA-16·260 
TA-16·540 
TA·16·563 
TA·16·430 

- No corresponding E. R. Progr• 111it. 



16-028 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

ACTIVB OUTFALL& FROM COOLING TOWERS AND TANKS 10/31/90 

TA·16 
OUTFALL 
DISPOSAL 

: ACTIVE 
1940s • 
KNOWN 
NONE 

PRESENT 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

QNIT INlORKATION 

The following table lists outfall& resulting fr011 cooling towers, blowdown tanks, and noncontact cooling water. 

SWMU NO. 
16·028(a) 

16·028(a) 

16·028(b) 

16·028(c) 
16·028(d) 

16·028(e) 

STRUCTURE 
TA-16·228 

TA·16·228 

TA-16·370 

TA·16·220 
TA·16·202 

TA·16·450 

DESCRIPTION 
A drainage system discharges to the canyon between TA-16·228 and the closed liquid 
i~t 
Outfall discharges water from the treatment of HE sludge through an activated 
charcoal treatment facility CEPA05A055; see Appendix A) 
Outfall from west side of building discharges treated cooling water CEPA03A092; see 
Appendix A) 
Outfall discharges noncontact cooling water (EPA04A070; see Appendix A) 
An outfall originating at the southeast side of the machine discharges noncontact 
cooling water 
Outfall originates from the southeast side of TA-16·450 (EPA04A091; see Appendix A) 

WASTB INFORMATION 

The outfall between TA-16·228 and the i~t IMY discharge HE and, in the past, may have discharged bariUII. The 
TA-16·228 outfall discharges hazardous waste. The outfalls frOM TA-16·220, ·202, and ·450 discharge noncontact cooling 
water. The outfall frOM TA-16·370 possibly discharges solvents and, in the past, possibly discharged bariUM. 

RELEASE INFORMATION 

It is unknown whether hazardous releases have occurred frOM outfells TA-16·228, ·220, and ·202. · The Environmental 
Restoration Release Site Database indicates that bariUM has been identified in soil samples collected 50 yards south of 
TA-16·370. 

SJMU CROSS-RIFERENCB LIST 

SW!!J NUMBER CEARP- IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTURES 

16·028(a) ** Tsk 12 102 88 TA·16·228 
16·028(b) ** Tsk 12 94 TA·16·370 
16·028(c) - Tsk 12 223 224 225 TA·16·220 
16·028(d) - Tsk 14 415 TA·16·202 
16·028(e) - Tsk 14 438 TA-16·450 

** No corresponding E. R. Progre~~ unit. 



16-029 INACTIVB BB SUMPS 10/31/90 

SUMMARY 
LOCATION : TA-16 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) : SUMP 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PER I 00 OF USE 1950s - 1980s 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

For many years, it has been the practice at TA-16 to route any industrial process water containing HE through catchment 
baffle-filter sumps before discharge. Open floor drains in each room also connect with the sumps. The baffle-filters 
and settling areas were cleaned regularly when in use. The following table describes the inactive HE s~ in TA-16. 

SloMU NO. STRUCTURE DIMENSIONS OUTFALL LOCATION S\HJ NO. STRUCTURE DIMENSIONS OUTFALL LOCATION 
16-029(a) TA-16-307 84x41x31 east of building 16-029(p) TA-16-98 unknown rinown 
16-029(a) TA-16-307 160x41x31 east of building 16-029(q) TA-16-99 rinown rinown 
16-029(b) TA- 16-305 84x41x31 north of bui ldi ng 16-029(q) TA-16-99 rinown rinown 
16-029(b) TA-16-305 16x41x31 north of bui ldi ng 16-029(q) TA-16-99 rinown rinown 
16-029(c) TA-16-303 84x41x31 north of building 16-029(r) TA-16-25 ~.nknown rinown 
16-029(c) TA-16-303 160x41x31 north of building 16-029(r) TA-16-25 rinown rinown 
16-029(d) TA-16-301 84x41x31 north of building 16-029(s) TA-16-91 unknown rinown 
16-029(d) TA-16-301 160x41x31 north of building 16-029(t) TA-16-90 rinown rinown 
16-029(e) TA-16-360 160x41x31 west of building 16-029(t) TA-16-90 rinown l.f'lknown 
16-029(f) TA-16-345 88x41x31 west of building 16-029(u) TA-16-89 rinown rinown 
16-029(g) TA- 16-450 159x41x31 east of building 16-029(u) TA-16-89 unknown rinown 
16-029(h) TA-16-487 ~.nknown SE of building 16-029(v) TA-16-49 rinown l.f'lknown 
16-029(i) TA-16-342 ~.nknown NW of building 16-029(W) TA-16-100 rinown l.f'lknown 
16-029(j) TA-16-260 unknown south of building 16-029(X) TA-16-515 rinown rinown 
16-029(k) TA-16-93 ~.nknown SE of building 16-029(y) TA-16-38 rinown rinown 
16-029(k) TA-16-93 Lnknown NW of building 16-029(Z) TA-16-42 thru rinown rinown 
16-029(l) TA-16-92 ~.nknown west of building TA-16-45 
16-029(11) TA-16-95 rinown Lnknown 16-029(a2) TA-16-55 rinown l.f'lknown 
16-029(11) TA-16-95 unknown north of bui ldi ng 16-029(b2) TA-16-53 rinown rinown 
16-029(n) TA-16-96 unknown Lnknown 16-029(c2) TA-16-37 ~.nknown rinown 
16-029(n) TA-16-96 Lnknown east of building 16-029(d2) TA-16-50 rinown l.f'lknown 
16-029(0) TA-16-97 Lnknown ~.nknown 16-029<e2) TA-16-52 rinown rinown 
16-029(0) TA-16-97 unknown Lnknown 16-029(f2) TA-16-24 unknown l.f'lknown 
16-029(p) TA-16-98 l.f'licnown unknown 16-029(g2) TA-16-523 1920x132x51 l.f'lknown 

All dimensions are given in inches. 

A manhole, TA-16-801 [16-029(h2)l is associated with sumps fro. TA-16-95, -96, -97, and -98. It is not known whether 
16-029(h2) is the ...e pit that is designated TA-25-9 in S\HJ No. 25-001. 

WAS~I INFORMA~IQII 

The weste conaists pri•rily of HE. The outf8ll fro. TA-16-92 •Y have received ~.ntreated plating shop weatea. 

RILBASI INlOBMATION 

The sumps have discharged hazardous waste fro. outfalls. HE and beriu. have been identified in the drain.ge ways around 
the buildings. 

SWMU CROSS-REPBREICI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

16-029(8) TA16-5-0/CA-A/I-HW/RW 
TA16-1-CA-I-HW 

Tsk 13 : 196 347 

(conti~) 

ASSQCIATEQ STRucTURES 

TA-16-307 



16-029 

S\MJ NUMBER 

16-029(82) 

16-029(b) 

16-029(b2) 

16·029Cc) 

16-029Cc2) 

16-029(d) 

16-029(d2) 

16·029Ce> 

16·029Ce2> 

16-029(f) 

16-029(f2) 
16-029(g) 

16-029(;2) 

16-029(h) 

16-029(h2) 
16-029(i) 

16-029(j) 

16-029(k) 

16-029(l) 

16·029Cm) 
16-029Cn) 
16-029(0) 
16-029(p) 
16-029(q) 
16·029(r) 
16·029(s) 
16-029(t) 
16·029(U) 
16-029(v) 

16-029(w) 
16·029(x) 
16-029(y) 

16·029(Z) 

IHACTIVB BB S'OMPS 

Page 2 

SWKU CROSS-REFERENCE LIST 
(continued) 

CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

TA16-8-ST/UST·A/I·HW/RW Tsk 13 : 427 635 
TA16-1·CA·I·HW 
TA16·5·0/CA-A/I·HW/RW Tsk 13 : 345 346 196 
TA16·1-CA·I·HW 
TA16·8·ST/UST·A/I·HW/RW Tsk 13 : 428 637 
TA16·1-CA·I·HW 
TA16·5·0/CA·A/I·HW/RW Tsk 13 : 199 343 344 
TA16·1-CA·I·HW 
TA16·8-ST/UST·A/I·HW/RW Tsk 13 : 429 636 
TA16·1·CA-I-HW 
TA16·5·0/CA·A/I·HW/RW Tsk 13 : 202 341 342 
TA16·1-CA·I·HW 
TA16-8-ST/UST-A/I·HW/RW Tsk 13 : 430 431 638 639 
TA16·1·CA-I-HW 
** Tsk 13 : 90 169 
TA16·1·CA-I-HW 
TA16·8·ST/UST·A/I·HW/RW Tsk 13 : 433-435 641-643 
TA16·1-CA-1-HW 
** Tsk 13 : 170 
TA16·1·CA·I·HW 
TA16-1-CA·I·HW Tsk 13 : 242 
** Tsk 13 : 630 
TA16·1-CA·I·HW 
TA16·1·CA·I·HW Tsk 13 : 395 
TA25·1-CA·I·HW/RW 
TA16·1·CA·I-HW 16.012 Tsk 12 : 189 
TA16·5·0/CA-A/I·HW/RW 
TA16-1-CA·I·HW Tsk 13 : 373 
** Tsk 13 : 70 
TA16·1·CA-I·HW 
** Tsk 13 : 79 
TA16-1·CA·I·HW 
** Tsk 13 : 350 351 226 
TA16-1-CA·I·HW 
** Tsk 13 : 227 352 353 
TA16-1-CA·I·HW 
TA16-1-CA·I·HW Tsk 13 : 373 233 362 
TA16·1·CA·I·HW Tsk 13 : 233 363 373 
TA16·1·CA·I·HW Tsk 13 : 233 364 373 
TA16·1·CA·I·HW Tsk 13 : 233 365 373 
** Tsk 13 : 234 360 361 
TA16·1·CA·I·HW Tsk 13 : 241 366 
** Tsk 13 : 354 355 
** Tsk 13 : 356 357 
** Tsk 13 : 358 359 
TA16-8-ST/UST·A/I·HW/RW Tsk 13 : 432 640 
TA16·1·CA·I·HW 
TA16·1·CA·I-HW Tsk 13 : 371 
TA16·8·ST/UST·A/I·HW/RW Tsk 13 : 397 
TA16·8·ST/UST·A/I·HW/RW Tsk 13 : 408 631 
TA16·1·CA·I·HW 
TA16·8·STIUST·A/I·HW/RW Tsk 13 : 426 632-634 651 
TA16·1·CA·I·HW 

10/31/90 

ASSOCIATED STRUCTURES 

TA-16·55 

TA-16·305 

TA-15-53 

TA-16-303 

TA-16·37 

TA-16-301 

TA-16-50 

TA-16-360 

TA-16·52 

TA-16·345 

TA-16-24 
TA-16-450 

TA-16-801 

TA-16·478 

TA-16-523 
TA-16-342 

TA-16·260 

TA-16·93 

TA-16-92 

TA-16·95 
TA-16·96 
TA-16·97 
TA-16·98 
TA-16·99 
TA-16-25 
TA- 16-91 
TA-16-90 
TA-16-89 
TA-16·49 

TA-16·100 
TA-16·515 
TA-16-38 

TA-16·42 through ·45 

** No corresponding E. R. Progr• ~it. 



16-030 ACT:IVB OUTPALLS PROM BU:ILD:IBG DRA:IBS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

: TA-16 
: OUTFALL 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERICX> OF USE : ? • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

VN:IT :INlORMAT:ION 

The following table is a list of active outfalls originating from building drains. 

S\MJ NO. 
16·030(a) 
16·030(b) 
16·030Cc> 
16·030(c) 
16·030(d) 
16·030(e) 
16·030(f) 
16·030(g) 
16·030(h) 

STRUCTURE 
TA-16·344 
TA-16·343 
TA-16·222 
TA-16·222 
TA-16·280 
TA-16·225 
TA-16·223 
TA-16·380 
TA-16·430( 10) 

C10) : number of outfalls 

BUILDING DRAIN LOCATION 
back wall of building 
north side 
northwest side 
northeast side 
EPA05A061 
south side 
north side 
south side 
south side 

WASTE :INPORMATION 

TA-16·225, ·343, ·380, and ·223 building drains receive compressor condensate. The outfalls frOM TA-16·22 originate 
from roof drains. The building drain in TA-16·344 may receive solvents. The outfall frc. TA-16·280 contains HE. One 
outfall from TA-16·430 receives steam condensate. The other outfalls received washwater and treated water. 

RBLBASB INPORKAT:ION 

It is unknown whether hazardous waste has been released through the outfalls. 

SJKU CROSS-RiliRINCI LIST 

S\MJ NUMBER CEARP IDENTIFICATIOW NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRucTURES 

16·030(a) ** Tsk 12 : 66 TA· 16·344 
16·030(b) - Tsk 12 : 72 TA-16·343 
16·030(C) TA16·5·0/CA·A/I·HW/RW Tsk 12 : 82 83 TA-16·222 
16·030(d) - Tsk 13 : 210 TA-16·280 
16·030(e) - Tsk 13 : 213 TA-16·225 
16·030(f) - Tsk 13 : 218 TA-16·223 
16·030(g) TA16·5·0/CA·AJI·HW/RW TA-16·380 
16·030(h) TA16·5·0/CA·AJI·HW/RW TA·16·430 

- No corresponding E. R. Progr• U"'it. 



16-031 INACTIVE OUTPALLS: COOLING TOWERS/INDUSTRIAL LINES 10/31/90 

SUMMARY 

LOCATION : TA-16 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) : OUTFALL SOLID WASTE 
UNIT USE : DISPOSAL SANITARY WASTE 
OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1940s - 1970s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOAC~IVE RELEASE : NONE 

UNIT INFOBMATION 

The following table lists inactive outfalls that originated fro. cooling towers and industrial lines. 

SWMU NO. 
16·031(a) 
16·031(b) 
16·031(c) 
16·031(d) 

16·031(e) 
16·031(f) 
16·031(g) 
16·031(h) 

STRUCTURE 
TA-16-372 
TA-16-262 
TA-16·515 
TA-16-28 

TA-16·560 
TA-16-21 
TA-16-189 
TA-16-478 

DESCRIPTION 
cooling tower discharged to an outfall approxi11111tely 10 years ago 
cooling tower removed in 1957 discharged to an outfall 
drainl ine received both sanitary and industrial waste and discharged to an outfall 
outfall discharged through a sump from a cooling tower; tower, sump, and drainline removed 
in 1968 
industrial drain from a chlorination station discharged to an outfall 
outfall discharged from the southeast side of the pumping station 
outfall discharged blowdown from a cooling tower 
outfall discharged noncontact cooling water 

WASTE INlOBMATION 

The outfalls from TA-16-372, -262, -28, and -189 may have contained chromium. The outfall from TA-16-515 contained HE 
and sanitary waste, end the outfall fro. TA-16-560 contained chlorine. The outfall from TA-16-478 discharged noncontact 
cooling water, and it is unknown what was discharged through the TA-16-21 outfall. 

RILBASI INFORMATION 

It is unknown whether hazardous waste was released fro. the outfalls. 

SWKU CROSS-BBFIRIICB LIST 

SWMV NYMBER CEARP IDENTIFICATIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

16-031(a) ** Tsk 12 : 103 
16-031(b) TA16~5-0/CA-A/I-HW/RW Tsk 13 : 244 

TA16-1--c:A-I-HW 
16-031(c) TA25-1-CA-I-HW 16.062 Tsk 13 : 390 391 
16-031(d) TA16-5-0/CA-A/I-HW/RW Tsk 13 : 240 370 260 

TA16·1·CA·I·HW 
16-031(e) 
16·031(f) 
16-031(g) 
16·031(h) 

** -TA16·5·0/CA·A/I-HW/RW 
TA16·5·0/CA·A/I·HW/RW 

Tsk 14 : 404 
Tsk 14 : 409 
Tsk 14 : 509 424 
Tsk 12 : 67 

ASSQCIATED STRUCTURES 

TA-16-372 
TA-16-262 

TA-16-515 
TA-16-28 

TA-16-560 
TA-16-21 
TA-16-189 
TA-16-478 

- No corresponding E. R. Progr• unit. 



16-032 DECOMMISSIONED HB SUMPS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-16 
: StN 

: TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DEaJ4MISSIONED 
PERIOD OF USE : 1940s • 1960s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SUMMARY 

MATERIALS MANAGED : HAZARDOUS WASTE 
HAZARDOUS WASTE 
MIXED WASTE 

QNIT INFORMATION 

Four decommissioned HE sumps are identified in the Environmental Restoration Release Site Database. An industrial drain 
system that included a sump and drainline served former X-ray inspection building TA-16-45 [16-032(a)], former HE 
machining building TA-16-26 [16·032(b)], former analytical laboratory TA-16-24 [16·032(c)], and fon.er HE storage 
building TA-16-148 [16·032(d)]. A water pump pit was located at TA-16·20 [16·032(e)]. A .anhole for the pit remains in 
place. 

WASTE INFORMATION 

The waste consisted of HE. The drainllne at TA-16-45 may have received lead and radiua, in addition to HE. 

RELEASE INFORMATION 

It is unknown whether there has been a release of hazardous waste fra. the drainlines or sumpa. 

SWMU CROSS-REFERENCE LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

16-032(a) 
16-032(b) 
16-032(c) 
16-032(d) 
16-032(e) 

TA16·1·CA·I·HW 
TA16·1-CA·I·HW 
TA16-1·CA-I·HW 
TA16-1·CA·l·HW 
TA16-1-CA·I-HW 

Tsk 14 : 651 
Tsk 13 : 369 243 
Tsk 13 : 367 239 
Tsk 13 : 368 
Tsk 14 : 610 

ASSOCIATED STRUCTURES 

TA-16·45 
TA-16·148 
TA-16·26 
TA-16-24 
TA-16-20 



16-033 DECOMMISSIONED PUEL TANKS 10/31/90 

SUMMARY 

LOCATION : TA-16 MATERIALS MANAGED PETROLEUM PRODUCT 
TYPE OF UNIT(s) 
UNIT USE 

: UNDERGROUND TANK 
: STORAGE 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : 1950s - 1987 
HAZARDOUS RELEASE : KIKMI 
RADIOACTIVE RELEASE : NONE 

QNIT INlORKATIOH 

The following table lists underground storage tanks that have been reMOved. 

S\11.1 NO. 
16-033(a) 
16-033(b) 
16-033<c> 
16-033(d) 
16-033(e) 
16-033(1) 
16-033(g) 
16·033Ch) 
16-033(i) 
16-033(j) 

STRUCTURE 
TA-16·16 
TA-16·196 
TA-16·29 
TA-16·1140 
NW of TA-16·10 (2) 
TA-16·512 
TA-16·1138 
TA-16·1139 
TA-16·1341 
TA-16-1342 

CAPACITY 
1,000 gal. 
4,000 gal. 

52,000 gal. 
~known 
~known 
1,000 gal. 
~known 
~known 
5,000 gal. 
5,000 gal. 

REMOVAL DATE 
1987 
1987 
1956 
1956 
~known 
1968 
~known 
early 1960s 
1980 
1980 

Soil removed fr011 the TA-16-16 and -196 land excavations was taken to Area G and landfarmed. 

WASTE INlORMATIOH 

The following table lists products stored in underground storage tanks that have been removed. 

TANK 
TA-16·16 
TA-16·196 
TA-16·29 
TA-16·1140 
TA-16·10 
TA-16-512 
TA-16-1138 
TA-16·1139 
TA-16·1341 
TA-16·1342 

PRODUCT 
diesel 
leaded gasoline 
fuel oil 
propane 
gasoline 
oil 
fuel 
fuel 
leaded gaso l i ne 
leaded gasoline 

BBLEASB INFORMATION 

There were docl.lllented relHses fr011 tanks TA-16-16, -1341, -1342, and -196. Contaminated soil was removed from TA-16·16 
and replaced with cleen beekflll. Attempts were ..ae to reMOVe contaminated soil fr011 around TA-16·196 but further 
excavation would have thrHtenad overlying building integrity. The excavation was backfilled with clean fill. It is 
rinown if the other tria lHked. However, ~til site characterization information is acquired which indicates that 
there were no rela .... , It .uat be assURed, based on past tank reMOvals at the Laboratory, that the tanks MIY have 
leaked. 

SWKU CROSS-BBPBRINCB LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

16-033(8) 
16·033(b) 
16·033(c) TA16·9·UST/SST·A/I·PP 

Tsk 14 : 476 

Tsk 14 : 471 

(continued) 

ASSOCIATED STRUCTURES 

TA-16·16 
TA-16·196 
TA-16·29 



16-033 DECOMKXSSXORBD FUEL TANKS 

Page 2 

SWMU CROSS-RIPBRENCI LIST 
(continued) 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

16·033(d) 
16·033(e) 
16·033(f) 
16·033(g) 
16·033(h) 
16·033( i) 
16·033(j) 

TA16·9·UST/SST·A/I·PP 

TA16·9·UST/SST·A/I·PP 
TA16·9·UST/SST·A/I·PP 
TA16·9·UST/SST·A/I·PP 
TA16·9·UST/SST·A/I·PP 
TA16·9·UST/SST·A/I·PP 

Tsk 14 : 4n 
Tsk 14 : 473 474 
Tsk 14 : 653 
Tsk 14 : 654 
Tsk 14 655 
Tsk 14 656 
Tsk 14 657 

10/31/90 

ASSOCIATED STRUCTURES 

TA-16·1140 

TA-16·512 
TA-16·1138 
TA-16·1139 
TA-16·1341 
TA-16·1342 



16-034 SOIL CONTAMINATION PROM MISCELLANEOUS BUILDINGS 10/31/90 

SOJIMARY 
LOCATION : TA-16 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: SOIL CONTAMINATION 
: DISPOSAL 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1940s - 1981 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT IN70RMATION 

It is possible that during the operation and cleconmissioning of the following buildings the soil beneath the buildings 
became contaminated. These structures were flash-burned prior to demolition due to health and safety concerns. 

S\oiMU NO. 
16-034(a) 
16-034(b) 
16-034(c) 
16-034(d) 
16-034(e) 
16-034(f) 
16-034(g) 
16-034(h) 
16-034(i) 
16-034(j) 
16-034(k) 
16-034(l) 
16-034(11) 
16-034(n) 
16-034(0) 
16-034(p) 

STRUCTURE 
TA- 16-24 
TA-16-490 
TA-16-491 
TA-16-492 
TA-16-496 
TA-16-498 
TA-16-517 
TA-16-137 
TA- 16-141 
TA-16- 139 
TA-16-140 
TA- 16-47 
TA-16-86 
TA-16-83 
TA-16-49 
TA-16-41 

REMOVED 
1961 
1960 
1960 
1960 
1960 
1960 
1981 
1955 
1955 
1955 
1955 
1960 
1960 
1960 
1960 
1960 

BUILDING TYPE 
laboratory 
laboratory 
hutlllef'lt 
hutment 
hutment 
hutment 
equ i p~~~ent 
pl\I!Cing & electrical shop 
storage 
storage 
storage 
equipment storage 
laboratory 
laboratory 
laboratory 
process laboratory 

WASTB INlORMATION 

The waste consists primarily of HE. Other constituents that may have been present are unknown. 

RBLBASB INFORMATION 

It is unknown whether the buildings released hazardoul waste to the soil. 

SWKU CROSS-BBFBRBNCI LIST 

S\oiMU NUMBER CEA!P IDENTIFIC6TIQN NUMIER<S> RFA UNIT E.R. RELEASE SITE INFO. 

16-034(8) TA16·1-CA·IIW Tsk 13 : 261 
16-034(b) TA16·1-CA·IIW Tsk 13 : 378 

TA24·1·CA·I-HW/RW 
16-034(c) TA16·1-CA·HW Tsk 13 : 382 

TA24-1-CA·I-HW/RW 
16-034(d) TA16-1-CA-HW Tsk 13 : 383 

TA24-1-CA-I·HW/RW 
16-034(e) TA16-1-CA-HW Tsk 13 : 386 

TA24-1-CA-I-HW/RW 
16-034(f) TA16·1-CA-HW Tsk 13 : 388 

TA24-1-CA-I-HW/RW 
16-034(g) TA25-1-CA·I-HW/RW Tsk 13 : 394 
16-034(h) TA16·1-CA-HW Tsk 14 : 481 
16-034(i) TA16-1-CA-HW Tsk 14 : 483 
16-034(j) TA16-1-CA-HW Tsk 14 : 484 

( cont i I'U!d) 

ASSOCIATED STRUCTURES 

TA-16-24 
TA-16-490 

TA-16-491 

TA-16-492 

TA-16-496 

TA-16-498 

TA-16-517 
TA-16-137 
TA-16-141 
TA-16-139 



16-034 SOIL CONTAMIHATIOM ~ROK KISCBLLAHEOUS BUILDIMGS 10/31/90 

Page 2 

S!MU CROSS-RI~BRBNCB LIST 
(continued) 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

16·034(k) 
16·034(1) 
16·034"(m) 
16·034(n) 
16·034(0) 
16·034(p) 

TA16-1·CA·HW 
TA16·1·CA·HW 
TA16·1·CA·HW 
TA16·1·CA·HW 
TA16·1·CA·HW 
TA16·1·CA·HW 

Tsk 14 : 486 
Tsk 14 : 506 
Tsk 14 : 510 
Tsk 14 : 511 
Tsk 14 : 536 
Tsk 14 : 622 

ASSOCIATED STRUCTURES 

TA-16-140 
TA·16·47 
TA·16·86 
TA-16·83 
TA·16·49 
TA·16·41 



16-035 SOIL COHTAMINATIOH PROK FORMER CONTROL BUHKER 10/31/90 

SUJIMARY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA·16 
: SOIL CONTAMINATION 
: DISPOSAL 

MATERIALS MANAGED : RADIOACTIVE WASTE 
UNKNOWN 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1944 • 1948 
HAZARDOUS RELEASE : UNICNCMI 
RADIOACTIVE RELEASE : UNKNOWN 

QNIT INlORMATION 

Storage bunker TA-16·476 (formerly TA-13·2) was used as a control bunker and laboratory from 1944 to 1948. It is 
possible that radioactive contamination was released to the soil beneath the building during this ti.e. 

WASTB INFORMATION 

Polonium is the primary waste constituent. Other waste constituents are unknown. 

RBLBASB INFORMATION 

It is unknown whether hazardous waste was released fraa the building to the soil. 

SWMU CROSS-RBFERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

16·035 TA13·1·CA·HW/RW Tsk 12 : 59 TA·16·476 



16-036 SOIL CONTAMINATION ~ROK BATTLESHIP BOHKBRS 10/31/90 

SUMMARY 

LOCATION : TA-16 MATERIALS MANAGED HAZARDOUS YASTE 
TYPE OF UNIT(s) 
UNIT USE 

: SOIL CONTAMINATION 
: DISPOSAL 

OPERATIONAL STATUS : INACTIVE/ACTIVE 
PERIOD OF USE : 1940s 
HAZARDOOS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INFORMATION 

It is possible that residual soil contamination could be present beneath TA-16-4n and ·478 (formerly TA-13-3 and -4, 
respectively), "battleship t;u,kers" from explosives experiments conducted in the 1940s. TA-16·478 currently houses 
hazardous machining operations performed on new HE products. 

WASTE INFORMATION 

The waste consists pri.arily of HE. 

RILBASB INFORMATION 

It is unknown whether the operations and the buildings caused a hazardous release to the soil. 

SWMU CROSS-BEFBRINCB LIST 

SWMY NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

16-036 TA13-1·CA-HW/RW Tsk 12 .: 62 TA-16·4n, ·478 



16-037 INDUSTRIAL WASTB TANK 10/31/90 

StJMKARY 
LOCATION : TA·16 

: TANK 
MATERIALS MANAGED : UNKNOWN 

TYPE OF UNIT(s) 
UNIT USE : TREATMENT/DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PER IC:O OF USE : UNKNOWN 
HAZARDCliS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

VNIT INFORKATION 

An industrial waste tank, TA-16·215, is listed on the 1983 Engineering Drawing R511 Structure Index. No other 
information is available. It is not included on the 1989 update of the ENG·R511 Structure Index. 

WASTB INlOBMATIOH 

The tank stores industrial waste. Specific constituents are unknown. 

RILIASB INlORKATION 

It is unknown whether the tank has released hazardous waste. 

SJMU CROSS-RIFEBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

16·037 APPENDIX V Tsk 14 : 466 TA-16·215 



SWMU 

16-001 (a) 
16-001(b) 
16-001 (c) 
16-001 (d) 
16-001 (e) 
16-003(a) 
16-003(b) 
16-003(c) 
16-003(d) 
16-003(e) 
16-003(f) 
16-003(g) 
16-003(h) 
16-003(i) 
16-003(j) 
16-003(k) 
16-003(1) 
16-003(m) 
16-003(n) 
16-003(0) 
16-003(p) 
16-003(q) 
16-004(a) 
16-004(b) 
16-004(c) 
16-004(d) 
16-004(9) 
16-004(f) 
16-005(a) 
16-005(b) 
16-005(c} 
16-005(d} 
16-005(e} 
16-005(f) 
16-Q05(g) 
16-005(h) 
16-005(i} 
16-0050) 
16-Q05(k) 
16-005(1) 
16-005(m) 

Rev 1,06127190 

LAN:TA-Units/26 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

16-1 
16-1 
16-4 
16-4 
16-2 
16-2 
16-1 
16-1 
16-2 
16-2 
16-2 
16-2 
16-1 
16-2 
16-2 
16-2 
16-1 
16-2 
16-2 
16-2 
16-3 
16-1 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-4 
16-4 
16-4 
16-4 
16-4 
16-3 
16-3 
16-4 

Not shown, location unknown 
16-9 

Not shown, location unknown 
16-4 
16-9 



SWMU 

16-00S(n) 
16-00S(o) 
16-006(a) 
16-006(b) 
16-006(c) 
16-006(d) 
16-006(e) 
16-006(f) 
16-006(g) 
16-006(h) 
16-007(a) 
16-007(b) 
16-00S(a) 
16-00S(b) 
16-009(a) 
16-010(a) 
16-010(b) 
16-010(c) 
16-010(d) 
16-010(e) 
16-010(f) 
16-010(g) 
16-010(h) 
16-010(i) 
16-0100) 
16-010(k) 
16-010(1) 
16-010(m) 
16-010(n) 
16-011 
16-012(a) 
16-012(b) 
16-012(c) 
16-012(d) 
16-012(e) 
16-012(f) 
16-012(g) 
16-012(h) 
16-012(i) 
16-0120) 
16-012(k) 

Rev 1, 06127/90 

LAN:TA-Units/27 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

16-1 
16-2 
16-1 
16-1 
16-2 
16-2 
16-2 

Not shown, location unknown 
16-10 
16-10 
16-4 

Not shown, location unknown 
16-4 
16-3 
16-4 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-3 
16-2 
16-2 
16-2 
16-2 

Not shown, location unknown 
16-1' 16-2 

16-1 
16-1 
16-1 
16-2 
16-1 

16-2, 16-3 
16-1 

16-1' 16-2 
16-2 
16-2 
16-2 



SWMU 

16-012(1) 
16-012(m) 
16-012(n) 
16-012(0) 
16-012(p) 
16-012(q) 
16-012(r) 
16-012(s) 
16-012(t) 
16-012(u) 
16-012(v) 
16-012(w) 
16-012(x) 
16-012(y) 
16-012(z) 
16-012(a2) 
16-013 
16-015(a) 
16-015(b) 
16-015(c) 
16-015(d) 
16-016(a) 
16-016(b) 
16-016(c) 
16-016(d) 
16-016(e) 
16-016(f} 
16-016(g) 
16-017 
16-018 
16-019 
16-020 
16-021 
16-022(a) 
16-022(b) 
16-023(a) 
16-023(b) 
16-024(a) 
16-024(b) 
16-024(c) 
16-024(d) 
16-024(e) 

Rev 1, 06127/90 

LAN:T A-Unils/28 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-1 
16-1 
16-1 
16-1 
16-1 
16-2 
16-1 
16-1 

Not shown 
16-4 
16-4 
16-4 

Not shown 
Not shown 
Not shown 

16-1 
16-2 
16-2 
16-2 
16-4 

16-2, 16-5 
16-2 16-6 

16-1 
16-1 

Not shown 
Not shown 
Not shown 

16-1 
Not shown 

16-4 
16-4 
16-4 
16-4 



SWMU 

16-024{1) 
16-024{g) 
16-024{h) 
16-024{1) 
16-0240) 
16-024{k) 
16-024{1) 
16-024{m) 
16-024(n) 
16-024{0) 
16-024(p) 
16-024(q) 
16-024(r) 
16-024{s) 
16-024(t) 
16-024{u) 
16-024(v) 
16-025(a) 
16-025{b) 
16-025(c) 
16-025(d) 
16-025(e) 
16-025(1) 
16-025(g) 
16-025(h} 
16-025(1) 
16-0250) 
16-025(k} 
16-025(1) 
16-025(m) 
16-025(n) 
16-025(0) 
16-025(p) 
16-025(q) 
16-025(r} 
16-025(s) 
16-025(t) 
16-025(u) 
16-025(v) 
16-025(w} 
16-025(x) 
16-025(y) 

Rev 1, 06/'Zl 19() 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

{CONTINUED) 

FIGURE NUMBER 

16-4 
16-4 
16-4 

Not shown 
Not shown 

16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 

Not shown 
Not shown 
Not shown 

16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 



SWMU 

16~025(z) 

16-025(a2) 
16-025(b2) 
16-025(c2) 
16-025(d2) 
16-025(e2) 
16-026(a) 
16-026(b) 
16-026(c) 
16-026(d) 
16-026(e) 
16-026(f) 
16-026(g) 
16-026(h) 
16-026(i) 
16-0260) 
16-026(k) 
16-026(1) 
16-Q26(m) 
16-026(n) 
16-026(0) 
16-026(p) 
16-026(q) 
16-026(r) 
16-026(s) 
16-Q26(t) 
16-Q26(u) 
16-026(v) 
16-Q26(w) 
16-Q26(x) 
16-026(y) 
16-026(z) 
16-Q26(a2) 
16-Q26(b2) 
16-Q26(c2) 
16-026(d2) 
16-026(e2) 
16-Q26(f2) 
16-026(g2) 
16-026(h2) 
16-Q26(i2) 
16-02602) 
16-026(k2) 

Rev 1, 06127/90 

• 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

16-4 
16-4 
16-4 
16-4 

Not shown 
Not shown 

16-8 
16-2 
16-2 
16-2 
16-2 
16-2 
16-7 
16-1 
16-1 
16-1 
16-1 
16-1 

16-11 
16-11 
16-11 
16-1 
16-1 
16-1 

Not shown 
16-1 
16-1 
16-7 
16-4 
16-1 
16-3 
16-2 
16-1 
16-1 
16-1 
16-1 
16-2 
16-2 
16-1 
16-2 
16-1 
16-2 
16-2 



SWMU 

16-027(a) 
16-Q27(b) 
16-027(c) 
16-027(d) 
16-028(a) 
16-028(b) 
16-028(c) 
16-028(d) 
16-028{e) 
16-029(a) 
16-029(b) 
16-029(c) 
16-029(d) 
16-029(e) 
16-029(f) 
16-029(g) 
16-029(h) 
16-029(i) 
16-0290) 
16-029(k) 
16-029(1) 
16-029(m) 
16-029(n) 
16-029(0) 
16-029(p) 
16-029(q) 
16-029(r) 
16-029{s) 
16-029(t) 
16-029(u) 
16-029(v) 
16-Q29(w) 
16-029(x) 
16-Q29(y) 
16-029(z) 
16-029(a2) 
16-029(b2) 
16-029{c2) 
16-029(d2) 
16-Q29(e2) 
16-029(f2) 
16-029(g2) 

Rev 1, 06127/90 

LAN:TA-Units/31 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

16-2 
16-11 

Not shown 
16-1 

Not shown 
16-8 
16-7 
16-7 
16-7 
16-2 
16-2 
16-2 
16-2 
16-2 
16-2 
16-7 

Not shown 
16-8 
16-8 
16-1 

16-12 
16-4 
16-4 
16-4 
16-4 
16-1 
16-4 

16-11 
16-11 
16-1 
16-4 
16-4 
16-1 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 

Not shown 



SWMU 

16-029(h2) 
16-030(a) 
16-030(b) 
16-030(c) 
16-030(d) 
16-030(e) 
16-030(f) 
16-030(g) 
16-031 (a) 
16-031(b) 
16-031 (c) 
16-031 (d) 
16-031 (e) 
16-031 (f) 
16-031(g) 
16-031 (h) 
16-032(a) 
16-032(b) 
16-032(c) 
16-032(d) 
16-032(e) 
16-033(a) 
16-033(b) 
16-033(c) 
16-033(d) 
16-033(e) 
16-033(f) 
16-033(g) 
16-033(h) 
16-033(i} 
16-0330) 
16-034(a} 
16-034(b} 
16-034(c} 
16-034(d} 
16-034(e} 
16-034(f) 
16-034(g) 
16-034(h} 
16-034(i} 
16-0340) 
16-034(k} 

Rev 1, 07127/90 

LAN:T A-Units/32 

TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

16-4 
16-2 
16-2 
16-7 
16-7 
16-1 
16-1 
16-8 
16-3 
16-3 
16-1 
16-4 
16-4 
16-4 
16-4 
16-3 
16-4 
16-4 
16-4 
16-4 
16-4 
16-1 
16-1 

Not shown 
Not shown 

16-1 
16-4 

Not shown 
Not shown 
Not shown 
Not shown 

16-4 
16-4 
16-4 
16-4 
16-4 
16-4 
16-4 

Not shown 
Not shown 
Not shown 
Not shown 



TA-16 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

SWMU FIGURE NUMBER 

16-034(1) 
16-034(m) 
16-034(n) 
16-034(0) 
16-034(p) 
16-035 
16-036 
16-037 

NOTE: Some structure locations contain more than one SWMU. 
Rev. 1, 6127190 

LAN:TA-Units/33 

16-4 
16-4 
16-4 
16-4 
16-4 
16-3 
16-3 

Not shown 
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8TAUCT~ loiJI1KR INDEX 

··················································-····-······ 
STAUCTURE S TAUCT'-"'£ 

STAUCT~ IO'IIENCl..ATURE 

STRUCTURE 
LOCATOR 

TA--·CI! D£SiGHATiON SHEET ,_ 
NO. KEY 

~-····································------·-················ 

~~- 7 
lb- 10 
lb- 13 
lb- lb 
lb- 21 
lb- 27 
lb- 5<o 
lb- 58 
lb- 5~ 

lb- bl 
lb- bl 
lb- 73 
lb- 75 
lb- 7b 
lb- 77 
lb- 78 
lb- 7~ 

to- BB 
lb- 8~ 

lb- 90 
lb- 91 
lb- 92 
lb- 93 
lb- 9~ 

lo- 101 
lb- lb4 
lb- 171 
lb- 180 
~~- 192 
lb- 193 
lb- 195 
lb- 200 
lb- 201 
to- 202 
1~- 203 
lo- 204 
lb- 205 
lb- 20o 
1~- 207 
lb- 208 
1~- 2M 
lb- 210 
lb- 218 
lb- 220 
lb- 221 
a- 222 
lb- 223 
lo- 224 
lb- 225 
lb- 22o 
to- 230 
~~- 231 
1~- 232 
lo- 233 
~~- 234 
~~- 235 
1~- 23o 
lo- 237 
lb- 238 
lb- 23'9 
lb- 2"2 
lb- 243 
~~- 2 .. 4 
~~- 2 .. 5 
~~- 2 .... 
~~- 2 .. 7 
a- 2"8 
1·- 2..0 
to- 2•1 
lb- 2 .. 3 
1·- 2 .. 5 
lb- 2b7 
,.,_ 2o8 
lb- 2b9 
~~- 270 
1·- 271 
~~- 277 
lb- 278 
10- 280 
lb- 281 
lb- 282 

~~- 7 
lb- 10 
lb- 13 
lb- lb 
lb- 21 
lb- 27 
,.,_ 54 

1·- 58 
lb- 5~ 

1·- bl 
,.,_ b3 

lb- 73 
lb- 75 
lb- 7b 
,.,_ 77 

1·- 78 
1·- 7~ 
1~- B8 
,.,_ 9~ 

lb- 90 
lb- 91 
1·- 92 
lb- 93 
lo- 9~ 

lo- 101 
lb- lb4 
lb- 171 
,.,_ lBO 
!b- 1~2 
,.,_ 193 
1•- I~ 
lb- 200 
to- 201 
to- 202 
lb- 203 
lb- 204 
lo- 205 
lb- 20o 
lb- 207 
lb- 208 
lo- 20~ 

lo- 210 
lo- 219 
lb- 220 
1~- 221 
~~- 222 
lo- 223 
lb- 22" 
lb- 225 
lo- 22o 
lb- 230 
a- 231 
1~- 232 
1~- 233 
~~- 23 .. 
~~- 235 
1~- 230 
1~- 237 
10-2311 
lo- 23'9 
1~- 242 
~~- 2 .. 3 
~~- 2 .. 4 
lo- 2"5 
10- 2 ... 
lo- 2,.7 
lb- 2 .. 8 
lo- 2oo 
t•- 2ol 
to- 2o3 
lo- 2b5 
lo- 2b7 
lo- 2o8 
lo- 2o~ 

lb- 270 
lb- 271 
1•- 277 
lo- 27B 
lb- 280 
,.,_ 281 
lo- 282 

STOR.-. BUILDING 
I.IAREHOUSE 
DOCK 
OFFICE BUILDING 
PUI'IPING STATION 
STORAGE BUILDING 
GRINDING BUILDING 
MAGAZINE 
I'IAGAZINE 
MAGAZINE 
STORAGE BUILDING 
PERSONNEL SHELTER 
PERSONNEL SHELTER 
PERSONNEL SHELTER 
PERSONNEL SHELTER 
PERSONNEL SHELTER 
PERSONNEL SHELTER 
CASTING REST HOUSE 
PROCESS BUILDING 
PROCESS BUILDING 
PROCESS BUILDING 
INSPECTION BUILDING 
PROCESS BUILDING 
STORAGE BUILDING 
GUARD HOUSE 
STORAGE BUILDING 
lolA TER TANI< 
FIRE STATION •5 
CAFETERIA 
CHANGE HOUSE 
SERVICE STATION 
ADI'IINISTRATION BUILDING 
GUARD STATION 
SHOPS BUILDING 
LU11IIER STOAAGE 
PROGRAI'I SUPPORT FACILITY 
TRITIUI1 PROCESSING FAC. 
PAINT ~ BOTTLE STORAGE 
WAREHOUSE 
STORAGE BUILDING 
SAFETY OFFICE 
GUARD HOUSE 
OFFICE BUILDING 
X-RAY BUILDING 
REST HOUSE 
DARK ROOI'I 8U I LD I NG 
REST HOUSE 
x-RAY BUILDING 
R£&T HOUSE 
X-RAY BUILDING 
PAS&AG£1.1AY 
PAS&AG£1.1AY 
PASSAG€1.1AY 
PASSAGEI.IAY 
PA1i&AG£1.1AY 
PAS&AG£1.1AY 
PASIIAGEI.IAY 
PAS&AG£1.1AY 
PA&SAGEI.IAY 
PASSAGEI.IAY 
TRAHSPORTAa.E 
TRAH&PORTAa.E 
TRAH&PORTAa.E 
TRAH&PORTAa.E 
TRAH&PORTAa.E 
I.IATER T-

OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 

TRAIL£ .. , OFFICE 
~ES& BUILDING 
REST HOUSE 
REST HOUSE 
REST HOUSE 
R£ST HOUSE 
PASSAG€1.1AY 
PASSAGEI.IAY 
PASSAGEWAY 
PASSAGEI.IAY 

81..00. 
BLDG. 
BLDG. 
BLDG. 
BLDG. 

EQUIPI'IENT STORAGE BLDG. 
EOUIPI'IENT STORAGE BLDG. 
INSPFCTION BUILDING 
REST HOUSE 
PASSAGEI.IAY 

3 C-5 
3 C-5 
3 D-<o 
3 C-5 
3 C-5 
3 E-5 
3 D-<o 
4 F-B 
4 F-B 
4 F-7 
3 B-4 
3 E-5 
4 D-B 
4 D-7 
<o D-b 
3 D-5 
3 E-5 
3 E-<o 
3 F-<o 
3 F-<o 
3 F-4 
3 E-3 
3 E-3 
3 E-4 
<o G-9 
3 E-<o 
3 A-3 
3 B-4 
3 A-5 
3 B-5 
4 B-b 
<o A-6 
3 A-5 
4 A-b 
4 B-b 
4 A-b 
4 8-~ 

4 8-b 
" B-b 
4 B-b 
4 8-b 
3 D-2 
3 A-5 
3 E-2 
3 E-1 
3 E-i! 
3 E-1 
3 F-2 
3 F-3 
3 F-2 
3 F-2 
3 F-1 
3 F-2 
3 F-2 
3 E-2 
3 F-2 
3 F-2 
3 F-2 
3 E-2 
3 E-2 
<o A-b 
3 B-5 
4 A-b 
3 B-5 
3 B-5 
3 A-3 
4 a-~ 

5 H-i! 
3 G-2 
5 H-2 
5 H-3 
5. H-3 
5 H-1 
5 H-2 
5 H-2 
5 H-3 
5 H-3 
5 H-i! 
3 G-4 
3 G-4 
3 G-4 

lb- 283 
lb- i!B4 
lb- i!85 
lo- 2Bb 
lb- 287 
lb- i!88 
lb- 300 
lb- 301 
lb- 302 
lb- 303 
lb- 304 
lb- 305 
lb- JOb 
lb- 307 
lb- 308 
lb- 309 
lb- 310 
lb- 311 
lb- 31i! 
t•- 313 
,.,_ 314 
lb- 315 
lb- Jib 
lb- 317 
lb- 318 
lb- 319 
lb- 332 
lb- 339 
lb- 340 
1~- 3 .. 1 
lb- 342 
!b- 3 .. 3 
:b- 344 
!b- 345 
lb- 350 
lb- 351 
lb- 352 
lb- 353 
lb- 354 
lb- 3~0 

lb- 3~2 

t•- 3o3 
,.,_ 370 
lb- 372 
lb- 380 
,.,_ 380 
,.,_ 387 
lo- 388 
,.,_ 389 
,.,_ 3~0 
,.,_ 392 
10- 394 
lb- 399 
to- 400 
lo- loOI 
lb- lo02 
lb- 404 
,.,_ 410 
lb- loll 
lb- lo!2 
lb- loll 
lb- .. 1 .. 
lb- lol5 
t•- lol~ 
,.,_ 419 
lb- lol~ 
,.,_ lo21 
lo- ~o3o 

lb- 435 
1~- 437 
lb- 1,42 
lb- 443 
lb- lo44 
lb- 450 
1·- <,59 
tb- 4~0 

lb- ... 1 
lb- 4 .. 2 
lb- lob3 
to- 47b 
,.,_ <,77 

lo- ~o78 

lb- 515 
lb- 51 .. 
lb- 517 
~~- 519 
,.,_ 5!9 
lo- 520 
,.,_ 530 
~~- 531 
a- 532 
1~- 533 
~~- 540 
~~~ 542 

lb-
lo-
lb-
lo-
!b-
Ib-
!b-
Ib-
16-
lb-
I b-
Ib-
lb-
llt-
llt-
lb-
I b-
Ib- 3 
lb- 3 
lit- 3 
lb- 3 t•- 3 
lb- J 
to- 3 
lb- 3 
lb- 3 
lb- 3 
~~- 3 
,.,_ J 

lb- 3 
lit- 3 
lb- 3 
Ia- 3 
lb- 3 
to- J 
lb- 3 
lb- 3 
to- J 
lb- 3 
lb- 3 
lb- 3 
lb- 3 
lb- 3 
lo- 3 
lb- 3 
lb- 380 
lb- 317 
lo- 381 
lb- 3 

··- 3 to- 3' 

·~- 3 lb- 3 
,1~- 4 
16.- 4 

·~- 4 
·~- 4 ··- .. ··- .. ··- .. to- .. 
to- 4 ··- .. lo- 4 
lb- .. 
lb- .. 

••- " 16o- 4 
to- ,.J, 
lo- <oJ 
lb- lt4 
lo- <o4 
to- 44 
~~- <o50 
lb- <o59 
lb- "..0 
to- 4ol 
lo- 402 
lo- 4o 
to- 47 
to- It? 

·~- <o7 
lo- ~~ 

a- 51 

·~- ~· ~~- 51 
lo- ~~ 

~~- 52 
to- ~3 

to- 53 
lb- 53 
to- 53 
~~- 54 
to- 54 

REST HOUSE 3 
PASSAGEI.IAY 3 
REST HOUSE 3 
COFFEE HOUSE 3 
PASSAGEI.IAY 3 
PASSAGEI.IAY 3 
PROCESS BUILDING 5 
REST HOUSE 5 
PROCESS BUILDING 5 
REST HOUSE b 
PROCESS BUILDING b 
REST HOUSE b 
PROCESS BUILDING b 
REST HOUSE b 
PROCESS BUILDING 5 
PASSAGEI.IAY 5 
PASSAGEI.IAY 5 
PASSAGEI.IAY 5 
PASSAGEI.IAY b 
PASSAGEI.IAY .. 
PASSAGEI.IAY .. 
PASSAGEWAY b 
PASSAGEI.IAY b 
PASSAGEI.IAV b 
PASSAGEI.IAY b 
COFFEE HOUSE b 
STORAGE BUILDING .. 
STOAAGE BUILDING 5 
PROCESS BUILDING 5 
REST HOUSE 5 
BLENDING BUILDING 5 
REST HOUSE 5 
DRUI'I STORAGE 5 
REST HOUSE 5 
PASSAGEWAY 5 
PASSAGEI.IAY 5 
PASSAGEWAY 5 
PASSAGEI.IAY 5 
PASSAGEI.IAY 5 
PROCESS BUILDING b 
TRANSPORT A I NER 5 
TRANSPOATAINER 5 
PROCESS BUILDING • COO.. I NG TOWER ~ 

PROCESS BUILDING b 
lkJANING AAEA 5 
lllJAN I NG AREA 5 
8UAN I NG AREA 5 
CONTROL SHELTER 5 
BA&I<ET I.IASHING BUILDING 5 
FILTER BEDS 5 
FILTER BED 5 
8UAN I NG AREA 5 
TAUCIC I.IAiiHING BUILC,ING .. 
PI'I£8SI.M T- 5 
AIR HEATER 5 
I'U Cf'OSTRA I NER BU I L[• I NG 3 
A&BEI'Ia.v BUILDING b 
R£ST HOUSE .. 
INCINERATOR .. 
REST HOUSE 0 
STOR.-. BUILDING • R£ST HOUSE 0 
PAIISAGEWAY 0 
PASSAGEWAY b 
PASSAGEWAY b 
F.D. TRAINING FACILITY 3 
PROCESS BUILDING 4 
R£ST HOUSE .. 
REST HOUSE .. 
PASSAGEWAY .. 
PASSAGEWAY .. 
PASSAGEWAY .. 
PROCES& BUILDING .. 
TRAILER, OFFICE 4 
LA80fiATORY BUILDING 4 
PASSAGEWAY ... 
STORAGE BUILDING .. 
R£ST HOUSE .. 
LABORATORY BUILDING 5 
LABORATORY dUILDING 5 
PROCESS BUILDING 5 
PROCESS BUILDING .. 
PROCESS BUILDING .. 
EQUIPf'IENT BUILDING .. 
STORAGE BUILDING 4 
STORAGE BUILDING 4 
TEST BUILDING 4 
I~FT- ~ 
TRICkLING FILTER ~ 
FINAL SETTLING TANC 5 
SLUDGE CAVING BED 5 
STEAI'I PLANT J 
GAS REGULATOR BUILD: NG 3 

G-4 ~~- 5oo a- 5oo CHLORINATION STATION 3 A-<o 
G-4 1~- 599 1~- 5"" SWITCHGEAR STATION 3 1-3 
G-5 1~-IJoi! 1~-1302 TRANSPQATAINER 5 J-5 
G-4 tb-13o3 ~~-13o3 TR~TAINER • J-7 
G-<o tb-13o4 t•-tJo4 TRAH&PORTAINER 3 F-4 
G-5 to-13o5 lb-13o5 TRANSPQf!TA I NER b L-10 
J-5 to-t3o7 a-tJo7 TRAH&PORTAINER b 1(-11 

H-5 lo-!l.a lb-13.a TR~TAINIER b 1(-11 

J-5 lb-1371 lb-1371 TRAH&PORTAIN€R 3 C-'o 
J-b lb-1373 lb-1373 SATELLITE DIIH 3 A-5 
J-b lb-1380 lb-1380 TRAHSPORTAINER .. 1-" 
J-7 lb-1381 lb-1381 TRANSPOATAINER .. 8-" 
1<-7 lb-1382 lb-1382 TRANSPORTAINER b J-7 
J-7 lb-1385 tb-t3e TRAH&PORTAINER .. lil-7 
H-5 lb-!loOB lb-l'oOI TRAHSPOATAINER 3 F-4 
H-5 lb-l<oO" lb-l<t09 INCINERATOR 5 P-i! 
H-5 lb-l<o!O lb-1410 STOAAGE BUILDING 5 ]-<o 

H-5 
J-o 
J-b 
J-7 
]-b 
J-7 
J-b 
J-7 
]-b 
D-e. 
L-4 
L-<o 
K-<o 
L-4 
K-5 
L-5 
L-5 
1<-<o 
L-" 
L-5 
L-4 
L-5 
K-B 
P-2 
P-3 
L-10 
L-10 
N-10 
1'1-i! ~ N-i! 
N-3 
N-3 
P-i! 
P-3 
N-3 
N-3 
a-• 
P-3 
P-3 
A-4 
J-9 
G-10 
D-b 
H-q 
H-9 
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Ill 
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0 

N 
0 

It) .,.. 
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0 
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STRUCTURI!: I, 3TAUCTURI!:'! 
NUMBER DESIGNATION I STRUCTUR[ NOM[NCLATURE REMARKS c~~o"R~~~~~i~N~ 

[A_-[§- 16- I REMOVED 1950 ' 
TA-18-2 r 8- 2 REMOVED 11158 
TA-18-J 18- 3 REMOVED 1958 
TA-ta-• ; "- .. · RtMOVED 1958 
TA-18-5 18- 5 ' R[M~Vto_ l!l:!O '--- --------1 
TA-18-8 1e- e oREMOVED 11158 I ~:,8:-7 18 - 7 !:sTOR.O.G( 8UILOINC 

IROWVW •1138 
~B •QQ !'f8~~<22j 

TA-18- 8 1_e __ - a 
'~ T--·-·-·· 

TA-18- II II - II ------lR!:'Movi:D 11158 

TA-18-10·18- 10 WAR[HOU:S[ i:S35+00WfiO+OOI 
TA-18-t I '18- It REI.IC VED 11158 
TA-Ifl-12'18- t2 I 'REMOVED 11150 ! ' 
TA-10-13118- 13 DOCK ,FORMERLY S-10 F r33, •00 weo +00 

''!:A_-lfl-14:11- 14 'REt.!OVE:D 1!158 
,TA-18-15118- IS I iREI.IOVto 11158 
TA-Ifl-rllire- re ICA~TERIA I F"ORMERLY :S-13 ·s3!t•OO we,•OO 
TA-18-17 ',lfl- I 7 I REI.IOVED l'i~8 
TA-ll-Ill 18- I 8 REMOVED 11180 I 
TA-18-1111111- Ill REMOVED 1958 I 

~A-111-20 '18- 20 IRfMOV~ I 

TA-18-21 lfl- 2 I JUMPING STATION FORI.IERLY S-17 A ,3J!I•oo we~ •Oo 
TA-Ifl-22 Ill- 22 RE .. OVEO JQ&I I ' 
TA-18-Zl "8- 23 'REMOVED li'l ' 
TA-18-24 Ill- 24 I REMOVED 1968 ' 

:TA-Ifl-25 •Ill- 2~ REMOVED 1968 
TA-Ifl-28'18- 28 REMOVED 1968 I 

TA-Ifl- 27 I 8 - 2 7 STORACE BUILDING ABANDONED 1970 ·S35+00W50+001 
TA-Ifl-28 •Ill- 28 REMOVED 1968 
TA-I0-211 · 18- 211 REMOVED 1956 ' ' ITA-Ifl-30 Ill- 30 REioiOVEp !lifO 

I I 
TA-18-31 'Ill- 31 ,R(IoiOVED 1960 ' 
TA-lfl- 32 Ill- 3 2 •REMOVED 11180 
TA-18-33 ·Ill- 33 REioiOVED I II flO I I 
TA-18-34 •Ill- 34 •REMOVED 1960 I 

TA-111-35 "- 3S ,REMOVED 1960 
TA-18-38 ·tfl- 38 I 'REI.IOVED tg60 
TA-Ifl-37 Ill- 3 7 R (MOVED I 1100 : 
TA-18-38118- 311 REMOVED 11180 
TA-to-39, re- 311 I •REMOVED 11180 
TA-111-40 lfl- 40 l •REMOVED 11180 I 

ITA_, 8-41 I 8 - 4 I REMOVED 11180 
~ 

TA-Ifl-42 18- 42 I !:~~~~g ::: ' 
ITA-lfl-43 ., II- 43 ' 
TA-t fl-44 I 8- 44 REMOVED 11160 ' 
TA-l fi-4S I 8 - 4 5 REMOVED 11180 
'T'A-IIS-"'8 !I&-"'" !REMOVED 111110 I 
TA-18-47 'ill- 47 'REMOVED 11160 
TA-tfl-48 1111- 48 !REMOVED 11180 
TA-18-411 •lfl- 411 REMOVED 11180 I I 
TA-18-50 <ill- SO •REMOVED 11180 
TA-' e-" 1 r 11 - s 1 REMOVED 1980 
TA-I0-52 I lfl- 52 !REMOVED 11180 
TA-18-53 1111- 53 .REI.IOVED 11180 : ' 
TA-Ifl-54 '18- 54 GRINDING BUILDING I FORMERLY S-4:1 'SJO+QQWfiQ•QQI 
TA-18-55 I II- S~ REMOVED 11160 I 
TA-l 8- 5 fl II II - S fl REMOVED 11160 
TA-l 8- 57 'I 8 - 57 REioiOVED 11160 ' I 

fTA-re-se ·•e- 58 MAGAZINE FORMERLY S-57 , S50 +00 W40 +00 
TA-18-511 ilfl- 511 >.4ACAZINE :FORMERLY ~-~a IS~5•00W45•00I 

TA-18-SO •lfl- flO IR[MOVED 11150 
TA-lfl-81 I II- 8 I '"'ACAZINE I FORMERLY :s-eo s4s • oo w .. :s •o 01 
TA-18-02 I II - 82 'REMOVED 1968 

ITA-18-eJ I 8- 113 ·STORACE BUI DINC 'A!!ANDON~I 1951 ·SJ:S•oc w ro• 01 
TA-Ifl-84 I II- 84 I REMOVED 111~1 I 
TA-l 8- fl.~ 't II - 8 5 REMOVED 19~1 
TA-Ifl-flfl liS- 88 REMOVED 11160 i 
TA-Ifl-07 :011- 87 REMOVED 11160 ' 
TA-Ifl-811 r e- ee REMOVED 11160 
T,A.-10-4111 I 8- fig REMOVED 11160 
TA-Ifl-70 t 4- 70 !REMOVED 11160 I TA-Ifl-71 I 8 - 7 I REI.IOVEO 11160 
TA-18-72 I II- 7 2 REMOVED I 11110 I 
TA-l 8- 73 II 8 - 7 3 PERSONNEL SHE' rER FORMERLY S-77 S35•00 wso •00 
TA-l 8-74 1 e - 74 REI.IOVEO 11160 I 

TA-Ifl-75 I 8- 7 5 PER SONNE SHELTER FORI.IERLY s-ilo s5o •oo wee +oo 
TA-18-7flllfl-7fl IPER!IONNE SHE TER FORI.IERLY s-er s-45•00W~5-+00I 

TA-Ifl-77 18- 77 PERSONNEL SHELTER FORMERLY S-82 S4.5+00W5~-+00 
TA-Ifl-78 14- 78 PERSONNEL SHELTER FORI.IERLY s-83 SJ!I .. oo w'~ •oo 
TA-Ifl-7illfl- 711 PERSONNEL SHELTER FORI.IERLY S-&4 S3~+00 WSO•OO 
TA-Ifl-110 114- SO STORAGE BUILDING ORMERLY S-85 530+00W5o•OO 
TA-Ifl-a I 1 a- a 1 RE,_.OVED 11180 
TA-18-82 'Ill- 82 REMOVED 1968 
TA-r e-el· re- 113 REI.IOVED 11160 
TA-10-84 118- 84 REI.IOVED 11180 
TA-Ifl-fiS 1 18- 85 REI.IOVEO 1947 
TA-18-88 1 18- 88 REMOVED 111"0 
TA-Ifl-117 '18- 57 REMOVED 
TA-re-ee 118- ee CASl1 N_G RE~T !'lOUSE__ fORMER Y S-10 SJO+oC W~ +OC 
TA-18- fill "-fill PROCESS BUILDING I"ORI.IERLY S-104 I S30•o0W4~+00l 
TA-lfl-110 I 8- 110 PROC!:SS BIJILDINC FORI.IERLY !1-102 S30•00W45+00 
TA-rfl-91 18- 91 PIIOCESS I!UILOINC FORioi[R Y S-103 :S2~~0_W!!O•Jl• 
TA-18-112 1 a- 112 · .NSPECfKlN BUILDING I"ORI.IERLY ~-101 Sl:s •OOW50 +00 
TA-18-93 I 8- 113 PROCESS BUILDING A8Ah00NEO 1970 52S +OOW50 +_Q_Q 
TA-l 8-94 18- 94 REM~ VIE' 111110 
TA-18-95 18- 115 REMOVED 111110 
TA-11-118 .. -118 REI.IO\IED 11160 
TA-18- 97 18- 117 R[MOVEO 11160 

-~-----··-·- --·- -

... r-=--=-

10 I HOUSE 
102 = 103 
ID4 
IDS 
108 
ID7 

I ID8 
:TA I fl-10111 lfl- lOll I e 
!TA-18-110118- 110 
,T~-18-III',Ifl- Ill 1 BARRICADE 
rTA-Ie-112 18-112 'BARRICADE 
ITA-10-113118- 113 
ITA-I0-1141 lfl- 114 
,TA-Ifl-11~1111- II~ 

ITA-tfl-1111118- llfl 
TA- I 8-11 7 I 8 - It 7 
TA- I fl-11 8 I 8- I I e 

I TA-l 8- I! Ill I 8- I I II 
iTA-Ifl-120118- 120 
:TA-111-121 Ill- 121 
ITA-111-IZZ lfl- 122 
TA-Ifl-1231!8- 123 

I ITA- 1e- 1241re- r24 
•TA-111-12~118- 125 
ITA-18-128118- 128 
TA-Ifl-127! lfl- 127 
TA-Ill-128 Ill- 128 
TA-10-1211118- 1211 

•TA-18-130 Ill- 130 
TA-rfl-131 lfl- 131 

A-10-132 lfl- 132 
TA-18-133118- 133 
TA-18-1341 18- 134 
T -lfl-135118- 135 
TA-Ifl-1381 18- 138 

ITA-tfl-1371 Ill- 137 
ITA-10-138118- 138 
1TA-Ifl-13111111- 1311 i 
ITA-I fl-1401 lfl- 140 

I 

·TA-tfl-1411 lfl- 141 
•TA-Ifl-142jlfl- !42 
ITA-111-1431 lfl- 143 
TA-IIS-1441 liS- 144 

! TA-le- !4SI t 8- 145 
TA-l fl-1481 Ill- 148 
TA-111- 147' I 8- 147 
TA-l 8-1411 I 8- 1411 
TA-l 8-1411 I 8- 1411 
TA-Ifl-150 18- !50 
TA-Ifl-1511 18- IS! 
TA-111-152 lfl- 152 
TA-Ifl-1531 tO- IS3 BARRICADE 
TA-lfl-154118- 1~4 BARRICADE 
TA-Ifi-!SS!Ifl- IS~ BARRICADE 

----~ 
TA-Ifl-158!18- l~fl i BARRICADE 
TA-18-IS7118- 157 BARRICADE 
TA-tfl-1581 18- ISII 

•TA-111-1511!18- 1511 
ITA-Ifl-11101 lfl- 180 
TA-18-1111118- lfll 
TA-18-182 18- 182 
TA-111-183118- 183 I BARRICADE 
TA-Ifl-1841 lfl- 184 :STORACE 3UILDINC 
TA-18-185 r e- res 
TA-18-Iflfl 111- lflfl 
TA-Ifl-187 111- 1117 
TA-18-Iflll re- roe 
TA-Ifl-11111 18- 111• T.O.NK 
T.O.-Ifl-170 ro- 110 I TANK 
TA-l fl-171 18- 171 1 TANK 
TA-18-172 1 e- 172 TANK WATE~ 
TA-18-173 10- 173 TANK SEPTIC 
TA-l fl-174 1 e- 174 
TA-Ifl-175 18- 175 --TANK 
TA-l fl-178 lfl- 178 
TA-l 8-177 r e- 111 
TA-Ifl-178 I fl- 1711 :ANK 
TA-l 0-1711 r e- 1111 
TA-r e-180 18- !ISO FlRE STAn ON NO. !I 
TA-Ifl-181 I fl- lfl I 
TA-Ifl-182 lfl- 1112 
T - e-1 3 ro- 183 
T"-lfl-1114 18- 184 
TA-18-IISS Ill- Ill~ 

TA-Ifl-188 18- 188 
TA-Ifl-1117 1 e- re7 ---TA-18-1118 18- Ifill 
TA-18-1119 lfl- 1811 
TA-111-1110 18- 1110 
TA-18-1111 18- 1111 STORAGE 8 JlLOING 
TA-111-1112 ro- re2 CUARD HCUS[ 
TA-18-193 18- 1113 CHANGE ~JUSE 

TA- fl-1114 lfl- 194 JIB CRANE 

--~~-~- ~ 

REMARKS Sl'RUCTURE! STRUCTURE I lTRUCTlJRE NOMENCLATURE I REMARK:! 
APPROXIWAT[ 

NUMBER I DESICNATIONI CRID LOCATION 

'REMOVED 1980 TA-18-1115110 - Ill~ I ~ERVIC[ STATION S<&O+QQW70+Q!) 
FORMERLY :S-107 TA-l 8-190118 - 1118 ~ lANP\ •FUEL UNDERGROUND 4Q~OW70+00 

, REMOVED 11180 TA- I 8-111711 fl - 1117 , TANK 'UEL:_, U_NI)E RCROUND s•O•OOW'J'O•OO 
TA-18-IQe !e - 1 ga 

t JOa...l 'U3TRATi0N HUlL DING. 

IREMOY~[l 
'REMOVED 1988 ITA-18-11111I1e - I 119 REMOVED 

- !:s40+00W 75+001 REMOVED 1968 rTA-•ft-.c?OO~!e zco 
AE .. OVED 11180 ITA-' e -20' ! ' e - '2D 1 ; FROl'fCTIVE -FORCE STA NO 5601 1535·00 w 75•00 
REMOVED 1968 I ~HOP' BUILDING :S45•00W70+00 TA-Ifl-202 18 - 202 
REMOVED 111411 TA-tfl-203118 - 203 1 L'JMBER :STORACE S4:S+OOW70+00 
REMOVED 11150 TA- I 8 -204l I 0 - 204 · P"'GRA"' SUPPORT FACILITY S40•00W75•0_0 

·RE .. OVEO 1§!5Q TA-10-2D~IIfl - 205 , TRITUW PROCESSING FACILITY 6 +UI; W rO•OO 

REMOVED 11150 I TA-l 0-200118 - 208 1 FAINT I. BOTTLE STORACE :S40+00W70+00 
REMOVED 1968 I TA-18-207 lfl - 207 , VIAREHOUSE :s4o•oo w7o•oo 

A!IMilONEil 12~!1 ,SJO +QO W:SO•OOI TA-18-~08118 - 208 I STORAGE BUILDING S40+00W70+00 
·ABANDONED 1959 ISJO +00 W:SO+OOI TA-t fl-201111 8 - 2011 I !AFETY OFFICE :S45•00W70+oo 
REMOVED 11180 TA-Ifl-210 lfl- 210 ICUARD HOUSE ~ 15 +OO W55+00 
REMOVED I flo TA-Ifl-211 lfl - 21 t I 
REI.IOVED I iiiO I 

TA-Ifl-212 tfl - 212 I 
REMOVED 1980 

I I 
TA-Ifl-213 18 - 213 · ~·ANHOLE "'ATER NOT SHOW"' 

RtloiOVED 11151 TA-18-214ilfl - 214 I EXHAUST STACK NOT SHOWN ' 
REMOVED 11150 TA-l fl-215 I II - 21 s 1 TANK, INDUSTRIAL WA_STt_ I NOl _SHOWN 

'REMOVED 11148 I TA- I II -21 8 I 8 - 21 8 lANK FUEL 'NC SHOWN 

REMQVE~~8 TA-Ifl-217118 - 217 • ~IAN HOLE SANITARY NO SHOW"' I 
REMOVED 1968 _. TA-111-ZIIIIII - 218 ' I UNA:S:SI"NED : 
REMOVED -1962 TA-18-2111118 - 2111 I I UNASSI"HED ! 
RE .. OVED 195~ TA-tfl-220 Ill - 220 I'- RAY BUILDING CONST. NO 131-1 'S20•00W55•()_0_ 
REMOVED llloOa TA-18-221 lfl - 221 . PE:ST HOUSE CONST. NO. 131- A S I S +00 W 55+_2_Q 

' 6 TA-ifl-2221111 - 222 I C:ARJ< ROOM BUILDING CONST NO. 131-2 'S 15•00W50•00 
REMOVED t II flO TA-l fl-223 I II - 223 I !'EST HOUSE CONST. NO. 131- II ·.5 1!1•0 W50+0 
REI.IOVEO 111110 --- TA-l fl-22411 8 - 224 I)- RAY BUILDING 'CONST NO 131-4 s 20+00 w 50•00 
RE .. OVED 19110 TA-tfl-225118 - 225 • PEST HOUSE . CONST. NO 31- c S20+QOW45+0Q 
REMOVED 111110 TA-18-228118 - 228 I);- RA'I' BUILDING CONST NO. t31- 3 :S 5+00 W4S•OO 

, REMOVED 11150 TA-l fl-227 I 8 - 227 ' 
- 228 REMOVED 111110 I TA-111-2281111 11:1::.A MI::.N FA y 

REMOVED!!!!~~---

i I 
TA-18-22111111- 2211 ~ 

REMOVED 11155 ---- TA-Ifl-230 ro - 230 'FASSACEWAY '· BLDG. 228 TO PASS. 233 .sIS+ 0 W45+o0 
'REMOV~D~ TA- I e- 23111 8 - 2.11 · FASSACEWAY BLDG. 223 TO PASS 233 •S 15+00WSo+o0 
REI.IQ_~~~-

I 
I TA-l fl-230!1111 - 232 FASSACEWAY' BLDG. 22S TO PASS 2311 •S20•QQW4S+OOj 

REMOVED 1955 I TA-l fl-2331 I 8 - 233 F"SSACEWAY PASS. 231 TO PASS. !38 'S 5+00W~O+OO 
REMOVED Ill~~ TA-l fl-23..,18 - 234 FA!I~AGEWAY SLOG. 221 TO BLDG.220 •S ~+oOW5S+OO 
RE .. OVED 195L ___ 

I 
TA-l 3-235118 - 23~ PASSAGEWAY I BLDG. 222 1'0 PASS. 233 IS 15 +00 WSO+OO 

'REMOVED 1115~ TA-18-2311118 - 238 FASSACEWAY PASS. 233 TO PASS. 237 ·S2o+oow5o•ool 
·REMOVEDiil~~ - TA-l e-2371 8 - 237 1 BLDG 224 ·S2o• ow50•oo FASSACEWAY PASS. 2311 
REMQY!:Q 11!~--- - TA-Ifl-2381111 -2311 'FASS,.CEWAY BLOC 222 TO PASS. 234 s 15 •oow5o•oo 
REMOVED 11155 TA-l 11-2311118 - 2311 . F"SSACEWAY BLDG. 220 TO PASS. 234 S 15+00W5~+QQ 
REMOVED 11155 TA-l fl-2401111 - 240 ' TRANSFORMER STATION "'OT SHOWN I 

,REMOVED 1115~ TA-l fl-2411 I e - 241 'AN HOLE STEAM I NCT SHOWN 
REMOVED 111~5 TA-111-2421111 -242 · TRANSPORTABLE OFFICE BLDG. FORMERLY TA-0-1041 'S40 •DOW" +0 

·REMQV!:Q li5~ TA-l fl-24311 e - 243 : TRANSPORTABLE OFF1CE BLDG. FORMERLY TA-0-1192 :S40 •00W75 '()Q 

REMOVED li54 TA-111-244118 - 244 1 TRANSPORTABLE OFF1CE BLI:>_G. lFD_RMt::RLY rA-o-rl99 : S40 •00 W 75 •00 
REMoVED t 968 TA-l 8-245118 - 245 UNASSIGNED 
REMOVED 111~0 TA-Ifl-241:118 - 248 UNA:S:SI GN ED 
REMOVED 111~11 TA-111-247 18 - 247 UNASSIGNED 
REM V 1958 TA-l fl-2411 I fl - 248 I UNASSIGNED I 
REMOVED 19~B TA-l e-24QII 8 - 249 : UNASSIGNED 

S30+0 W4~•00 A-lfl-2~018 - 250 UNASSIGNED 
SJO+OO W45+QQI TA-18-251 lfl - 251 : UNASSIGNED 
ls2s•oo wso•Qoj TA-l 8-252 Ill - 252 UN-"SSJCNED 
l:s25 +OQ W50+00j TA-Ifl-2.53118 - 253 : UNAS51"NED 

!.525 •00 W50+00I TA-Ifl-254llfl -254 IJNASSIGNED 
REMOVED TA-111-255 lfl - 255 UNASSIGNED 
REMOVED TA-111-2511(111 -2511 UNASSIGNED 
REMOVED 111~8 I 

I 
TA-Ifl-2~7\_14 -257 • • a II ~AoSSI(O;H~ _ ~ , ~'11 .• ~.- .-

REMOVED I TA-Ifl-2511!18 - 258 I if'\.• UNASSICNEQ. ' REMOVED 1971 ! TA-l fl-2511 Ill - 2511 a J 1 ·.: UNAS!IICHED I 

~BANDONEO 1972 1 !12~•00 W4~+00 TA-l a-28 I 8 - 280 'FROCESS !!UILDING ONST. NO. 132- S 'S2o+'OO W3S•O 
!130•0 WSS+OO TA-111-28118- 281 ~_EST MOUS CONST NC 132- A S20+0C W40+00 

I 

FIGlJRE 16-13 
tf,..,T[R S2S+OO W7.5+00 

TA-16 STRUCTURE LOCATION INDEX I WATE.R S25+00W7.5+0 
I Vfji.Tr:P. S30+00W75+00 (1 OF 5) I ELOCATED TO TA -49-66 
ABANDONED 1971 S25 • oo w~·oo REV.1 6/27/90 !REMOVED J 
'~CPTIC SJO+OO WOQ+Oo I 
REMOVED zo J<r22-e3 REVISED nn.E !!lOCI< a DWO. TO .1Jlll~ OF_ 7-2l~ I liS I~ 1;1, 

'REMOVED "68 II IV. 04fl aiVIIIO• .. uo """I I PTIC 
REMOVED UNIVERSITY O' CALif'OitNIA I 

w~~©~ t:: ::::::,N,:!o".:!a~c~~r;;c:;~ I 

I 

FACILITIES ENGINEERING DIVISION 

INDEX SHEET 
IIC CL.A&WICATIOII 

CI..AII. ~ STRUCTURE LOCATION PLAN 
TA-16 

.. ., ..... i,.l,l_ 
S-SITE ••n ,__ .. !J I 

IJ}'~·&,A •ceo.•••"• AJ!P"--'f'll 

"£::4.,.:__ ~ w.r.~.~ 
..... ~..~a,_....'.-,.,}' 

'"" DATI ~~ IMIIT ... . ........ .. 
...... [j!J(~ 9-U-e3 ..!_w.,L ENG-R ~Ill 



co -0 

C\1 
0 

II) -C\1 -0 
(") 

STRUCTURE! STRUCTURE 1 STRUCTURE NO ... ENCLATURE 
NU ... IIER DESIGNATION 

RE ... ARKS 

t-::'~~~~:t-!-':-~:-7~-l-:==---,.,==:;--------t' R';2:~':i~.E~o.1 g~;2 - 8 

TA-18-264lie-:.·-20-4 !TANK. AIR 
TA-18-28SI18- 285 iAEST HOUSE •CON:!T. NO. 132- C 
TA-18-2881 18-288 

I 
APPROXI ... ATE J 

GRID LOCATION I 

~20+00 W3~+00 

S"+OO W35•00 
szs+oo .,...3s~O: 

TA-18-287{ 18-- 287~T HOUSt:___ TcoN~. NO. 132 - 0 -3JO~OO WJS •00
1 ITA-1e-2eel'8- 2ee ,fi.t:3s.i.c~w.t.y BLoc. zco TO-BLDC. 2111 s2o+oo w3s•oo 

TA-1e-2ee 1e -.zet 'PAS~ACEWAY 18LDG. 2eo T0 SLOG. 2e3 '-.20•00 wJ~·OOi 
TA-111-2701 18- 270 :,0A3SAGEWAY IBLDC. 21!0 TO BLDG, 285 --~23•.QQ Wl!>~) 
TA-18-271[18- 271 'PASSAGEWAY 'BLOC. 280 TO BLOC. 21!7 325•00 W30+QO 
TA-111-272118- 272 'REMOVED 
TA-18-273118:. 273 I ----- 'REMOVED 
/TA-18 -27-41 18 - 27-4 I - --- I REMOVED 
TA-18-27Sile- 275 .f!CIADBlDCK 
TA-18-278[1e- 278 'ROAD BLOCK 
TA:.-,e;:-277[111- 277 "Eou:P~ENT STORAGE BUILDING 
TA-18-27&IIe:. 27& -;-~lp~EN~ STORAGE BUILDING 
TA-III-27a[i8- 2711 NA -~~-~ GNED 
TA-le-2!101 Ill - 2eO 'INSPECTION BUILDING •CON:!T. NO. 133- I 
TA-18-2&1[18-281 "REST HOU-~ .CONST. NO. 133 - A 
T,O.- I 8-2&2~2 __ · ~:I:!,O.GEWAY BLOC. 2110 TO BLOC. 2111 
TA-le -2831 I e - 2&3 'REST HOUSE ICONST. NO. 133- B 
TA-18-211-411&- 211-4 'PA:S:!ACEWAY 'BLDG. 2!13 TO PASS. 2118 
'A- 1e -285[ I 8 - 211:1 -REST _!iOUSE 'CONST. NO~ 133- C_ 

TA-le-21111118- 2811 •COF"I'EE HOUSE 
TA-111- 2871 I 8 - 2117 'PASSAGEWAY BLOC. 2!10 TO PAS:!. 2118 
TA-18-288118- 2118 PASSAGEWAY BLOC. 2~ TO PASS. 2117 
TA-18-28111 18- 21111 -- --- ----:UNAS3iCNEO 
TA-l 8 -280) I 8 - 2110 iUNA3.51CNED 
TA-1e-21111 Ill- 2111 [UNA3SICNED 
TA-111- 21121 1 e - 2112 1 iuNA.S.SiCNED 
TA...;IS-2113[ It- 2113 I 'UNA.s31GNED 
TA-18-2~~ -j!ll-4 - -- ,UNA5jlc;-,;jEO 
'TA-III-211Sll8- 211S I ------JUNA!IS[cNfO 
TA-111-2881 18 - 2tll : tUNA3.SICNED 
TA-18-2117118- 2117 -[UNASSIGNED 
TA-le-2118[1e- 2118 I [UNA3SIGNED 
TA-le-211111 II- 2U I ------;UNASSIGNED 
TA-Ie-3001 18-300 !PROCESS BUILDING 'CONST. NO. 134- I 
TA-Ie-301)18- 301 IREST HOUSE iCONST. NO. 13-4-A 
TA-Ie-302fH - 302 iPROCE:IS BUILDING - -[CON .ST.- NO. 134- 2 
TA-Ie-3031 18 - 303 •REST HOUSE >CONST. NO. 13-4-!! 
TA-111-J0-41 Ill -30-4 :PROC!:SS BUILDiNG iCONST. NO. 13-4-3 
TA-111-3031 18 -303 tREST HOUSE - -iCON:IT. NO. 13-4- C 
TA-18-3011118- 308 IPROCESS BUILDING --,CON:ST. NO. 13-4-4 
TA-l 8 -3071 18 - 30 7 I REST HOUSE ICON ST. NO. 13-4 - D 
TA-18-308IIe- 3011 !PROCESS BUILDING !CONST. NO. 13-4- S 
TA-18-3011118- 3011 -PA:SSACEWAY___ BLDG. 300 TO PASS~ JIO 
TA-18-310118- JIO ;PASSAGEWAY_ !BLDG. 301 TO PASS. 309 
TA-18 -Jill I 8 - 31 I IPA:SSAGEWAY I BLOC. 302 TO PA:!:S. 310 
TA-le-312118- 312 'PASSAGEWAY- -BLDG. 304 TO PASS. 313 
TA-le-313118- 31-l !PASSAGEWAY llll.OG. 302 TO PA3S. 312 
TA-Ie-3!4118- 31-4 IPA:I:!ACEWAY l&.oC. 3011 TO PA3S. 317 
TA-Ie-JIS!i8-31:S IPA:!~CEWAY i8LDC.303TOO~J.312 
TA-111 -3101 18- 318 iPA:I:IACEWAY 'Bl.OC.-3oll TO 9LQG. 307 
TA-18-317118- 317 IPAS:IACEWAY iBLDC. 304 TO PA3S. 314 
TA-IS-llllj it --318 i~A:I:IACEWAY !BLOC. 30~ TO PASS. 314 
TA-18-31;1 18- 31; ICOF"I'EE HOUSE 
TA-18-3201 18- 320 [CONDENSER ---;REF"-RIGERANT 
TA-111-3211 18-321 tCONDENSER 1REFFHGE?.ANT 
TA-18-3221111- 322 ]CONDENSER [Rfi'OJGERANT 
TA-111-323118- 323 ! CONDENSE-R 'REfqiGERANT 
TA-l 8 -32-41 I 8 - 32-4 i UNASSIGNED 
TA-le -3231 I 8 - 32 ~ :UNASSIGNED 

520t00 W35+001 
525+00 WJOtOO 
52~+00 W30+00 
52~+00 W3St00 

~30+00 W40•00 
~30+00 W40+00 
.530+00 W40+00 
-'J0-..00 W3~+00' 
.SJO+OO W40+00 
~3~+00 WAO+OOI 
':30•00 W-40+001 
330•00 Wo&O•OOI 
333+00 W-40•001 

,33+00 W30~ 
!<40+00 WJ~•OOI 
!"'-O•oo w30•0ot 
.543+00 W30+0Q 1 

34~+00 "N2~+00 
3<1&3+00 W30•00i 
343+00 W2!1•00i 
330+00 W2!1+001 
S35~00 W33+001 
333•()0 W30+001 
340•00 wJ~+OO 
340+00 W30+00 
3.&3+00 W30+00 
340 +00 W30 +00 
3 ... 5+00 W30+001 
~~·oo w30•00I 
330+00 'N23•001 
34~+00 W2!1+00 
~·~•00 WJO•COr 
!!.&0+00 'NZO•OO' 
S~~·CO 'N~O•CJ 
5~ •·."XJ ';\I~O .. •X> 
S4~··.:'0 'N2~"CO 
$4~ t CO 'NZS •00 

TA-l 8- 328] I 8 - 32 8 1 I ;:U:-:N~A.s~S"-I:;:C:-:Nc;:E"'D'-------------
TA-18-327 Ill- 327 I ,UNASSIGNED 
A-18-328 18-328 UNASSIGNED 

TA-le -3291 I 8 - 3211 I UNASSIGNED 

I
TA-18-330,1e- 330 I ~UNASSIGNED 
.TA-18-331.18- 331 .u ;:;';;NC,:A'-;S;,;S;.:I:;;C:;'N~E,.,D;--------------i 
TA-111 -332 18 - 332 . UNASSIGNED 
TA-18-3331111- 333 I !UNASSIGNED 
T,l\-1 8 -33-41 I 0 - 33-4 I I UNASSIGNED 

UNASSIGNED 
UNASSIGNED 
UNASSIGNED 

TA-Ie-33&118- J3& _l 'UNASSIGNED 
TA-le-33111 I e - 3311 
TA-Ie-3-40118- 3-40 
TA-le -3-41[ I 8 - 3-41 
fA- I 8-3-421 I 8 - l-42 
TA- 18 -J-431 I e - 3-43 
TA-le-344llll- 3-4-4 
TA-18 -3-4-'11 8- 3-4~ 
TA-le-3~1111- 3-4e 
TA-Ie-3-47! 18-3-47 
TA-111-.l-4&110- 3-48 
TA-le-.l-49110- 3-411 
TA-le-350118- 3SO 
TA-111-l!lli II- l31 
TA-111-3!1211 8 - 332 
TA-18 -lSJ 18 - 3!13 
TA-111-3!'1-4118- 35-4 
!A.-III-355IIe- 35:1 
TA-li-3S8Ii II - 35e 
TA-tll-lS7I18- 357 
TA-18 -3581 18 - 3S8 

... r=--=' 

l'Q_RAGE BLDG. _S!~·OO w I~.,, 
PROCE3S BUILDINC CONST. NO. 1-40- I .53~+00 WI~+OOl 

REST HOUSE CONST. NO. , .. 0- A 3J~·oo W20•00 
8U:NDINC BUILDING CONST. NO. 1-40- 2 SJO •00 W20 +001 

'REST HOUSE CONST. NO. 1-40- B S3 S +00 W20 +0 
IOAUU STORACE .5 .. 0•00 WI~•OQ 
·REST HOUSE CONST. NO. 1-40- c S-40•00 WIS•OOI 

RE ... OVED 111&2 
·RE ... OVED I'H2 
REI.OOVED 1962 

ROAD IILOCK I ·s30+00W20+0 
PA:ISACEWAY I&.oG. 341 TO ~Ass. 3~1 s.B•oo wzo•oOJ 
PASSACEWAY illl.OG. 3-40 TO PASS. 3~ 'S3S•OO WlS +001 
PASSACE. WAY illl.OG. 3-40 TO PASS. 343 -SJ!I•OO Wl3+0Clj 
PAS3AC!:WAY lll.DG. 342 TO PA3S. 3SO :S30•00 W20+00' 
PASSAGEWAY J&.oG. 3-40 TO BLOC. ~ i Sl!I•OO W IS •001 
ROAD 81..0CI< I ;530 +00 W20•001 
ROAD 8LOCI< I !!133+00 WI!I•OO 

UNASSIGNED 
UNASSIGNED 

JTRUCTUREI sTRUCTURE I sTRUCTUt.E NO.,.ENCLATURE 
NUUBER IOESICNATION[ 

TA-l e-J~Ql 18- .3~~ 

n-1 c-Jeo 1 e- 3 oo PROCESS BUILDING 
TA-l 8-3111' 1 e- Jel 
TA-111-382 10-31!2 
TA-11!-3831 18-3113 

REJ.IARK:I 

UN~SSIGNED 

CON:!T. NO. 1311-1 
UNASSIGNED 
UNASSIGNED 
UNA.SSIGN[t) 

APPROXI~ATE i 
CRID LOCATION I 

S3S+OOW20+00 

--------, 

t
TA-1 e-3fJ .. I I 8- JfJ.. i UNASSIGNED 
T A- I 11-3 113 II II - 3 II S liJN~,'J_S I GN (;';f)--:_--:_-_--:_--:_--:_--:_--:_-_-_--:_4r1,~~~~~~--~--~~--~-= I TA-, 11-30111 111- 31111 UNASSIGNED . 
TA-l c-3117' 1 o- 3117 i uNA-SSIGNED I 
TA-111-31161 I II- 31111 lUNASSICNED : 
TA-18-311;1 10- 30; 1UNASSIGNED , 
TA-l &-3 701 I & - 3 70 PROCE'SS BUILDING , CON~T. ~0. 130- I 1.S 0~•00 WI~ •00 i 
TA-18-J71' 1&-371 TANK 3£1T•C ~~e~+OOW20•001 

TA-l e-3 72' I II - 3 72 COOL! NC TOWER i:!II3+00W20+00 1 
TA-10-3731 Ill- 373 ,UNASSIGNED 
TA-l ll-374i I II- 3 74 :UNAS-SIGNED 
TA-l 0-375' I 8- 3 75 : UNASJICNED 

, TA- I 0-37111 I II - 3 7 8 __:_l,JNASStGNED 
)TA-111-377'18-377 •UNASSIGNED I 
'-:-A-t e-J7e· 1 e- J 7e UNASSiGNEo~---~-----.---

'H-I0-370- Ill- 370 'UNASSICHED 
~~-.,-::-380-le:;--j8Q~c~-BUILOING CONST. •.0. 137- I :~70:;-00W 5+oQ; 

i~~::::;:~-: ~ = ~~~ TANK, 3Ecr~r: UNASSIGNED jS70+00W 5+00~ 

TA-l 11-38-4· 10- 38-4 REMOVED •970 - ! -- -----, 
~TA-l fJ-38~1 ! 6- J&~ TANK, )[~,.,C iS25•00W 5•00 ~ 

ITA-I 11-31111• ! II- 3811 BURNING AREA 'S20+00W 5•00' 
1 TA-1e-3a7· 1e-.Ja7 •BuRNING AREA ·S20•oow ~·oo· 

TA-10-38111111-380 BURNING AREA !___ _ _____ 1325+00W 5+00) 
ITA-I 11-3811, 1 o- 3e; CONTROL SHELTER 1S2S•oo w ~·oo 1 
TA-l 11-31101 I II- 3110 BASKET \IAS!iflotG_liUll.DII'lJi IS20+00 0+00 1 
TA-111-3111, 111-3;1 TANK,FUt:L ,ABANDO.~EO 1970 --!520+00 0+001 

ITA-111-31121 111-3;2 FILTER BEDS '323•99 E S•OOJ 
TA-l 11-3;31 111- 303 REJ.tOVED 1964 I : 
TA-l 11-311-41 I II- 311-4 FlLTER B'D 1 [:12:1+00 0+00 i 
~11-J;SJ I 8- 311S BARRICAD: -- - --- --,-----------~-<!~+QQW_~+QQ, 

TA-l e-3;01 I 8- 3118 REMOVED 1968 1 
•TA-111-31171 111-307 REMOVED 111110 -f 
-T-'<-111-3081 I II- 308 MANHOL~. 'NATER Q2~QW-5+QQ' 
jTA-111-3;;118-31111 BURNING AREA '523•00 0+00' 
, TA- I 8-400 I I 0- 400 TRUCK N,,SHINC BUILOINC ~BAIIIOONEO 1970 IS45+00W70 tOO' 
ITA-111--401· 111--401 TANK, ,;,ESSURE '525+00 0+001 
jTA-111-402)18--402 AIR HEATER 1~25+00 OtOO' 
TA-III-40JI Ill- 403 REMOVED i968 I 
iTA.-Ie-40•1 115-404 I.AICROSTA:IN(R BUILDING lS30+00W75+00l 
1TA-lll-40!>' 111-405 TANK, su.~GE !SJO•OOW7S+OO' 
TA-II!-401!L 18--408 TANK, PI'ESSURE \525+90 O+OOI 

.TA-111-407: 111- ... 07 "'ANHOLE1 ~IR VENT 1523+00 0+00• 
I I 
TA-l 11-40;1 I 8- 4011 .. ANHOLE ~IR VENT --- -- -- 'SZS00WCi0001 
TA-111-4101111-410 A:ISEI.4BL~ gU,ILOINC CONST. >.tO 1-43-1 iSII3•00W3Q•90i 
TA-l ~-.. II, I II- 4 I I REST HOO,:SE CONS"t '<0 '-43- C ISIIO•OOW3S•OO I 

;TA-l e-41 2! I 8-4 I 2 :NCINERAT JR S40't"OO W!>S +00 I 
iTA-18-4131 111-413 REST HCL•!IE CONST. '<0. ,-43- A ISIIO+OOW3S•OO[ 
ITA-18-.. 14i 111-414 STCRACE eUiLDINC SIIO~OOW3S+QQ 1 
. TA-l ~-•~ s: 111- 4 IS ~EST 'iOLISE CON ST. '<O [43- !! l~eo+oow3o+oo 1 
'TA-111-41111 111--41 II PA:!SACEI'AY BLOC. 413 70 PASS.4111 /580+0QW3Q+QQI 
TA-t 15-'""' 7' t ~- 4 1 1 ::Ru~ ~T~R~cc:: .se~·oo w.Jo+oo 1 

7A-18-4131 Ill - ... 1 a ?•SSACE\o'AY BLDG. 41~ TO PASS 4111 'SIIO+OOW30•00' 
TA-1~--t.w: i.e-41Q ?4.~s.ACE\'•'AY BLOC&. 410 iO P.A..S3~41e ~e~+?OW~ 

!TA-le-4t:01 :a-..a.zo 7'~NK,.3E:1 T': ABANOO~E;, 962 ~eQ•OOWJ~+OO• 

iTA-18-421! ~~-·21 F~. TRAH·.I~G -AGILITY 1 S65•00W2~•001 
'TA-111-•221 1'1--422 UNASSIGNEn I 
TA-l d-4231 I 8-.23 -UNASSIGNED- --~ 

TA-10-4241 18--42-4 UNAS51CNttl ' 

~~~::::::~;! ::::~~ -~~~:g~~ 
ITA-18-•27! 18--427 'UNASSIGNED I I 
TA-18--4201 te--4211 -UNASSIGNED I I 
TA-18--4211118--4211 U SIGN 
TA-le-•3011e-•3o PROCEss BUILOINC ic=r Ng:'i311- Jseo•oow•5•oo 

~~=:=~~~~ ::::~~ ~~~~~xrcoNE109Ill 
ITA-Ie--4331111--433 !U-SSICNID 

I'TA-18--43-41 I II- .3-4 
TA-111-4..3!>118--43!> FIEST HO,USE 
TA-18--4381 18--438 
TA-l 8-4.171 I II- -43 7 REST HCUSE 

~~=::=:~:: :: ::~: 'lOAD Bp._C=K-------*.'S~<;';!S""'"<>-='-'-'=--f"-"'"-'-><><-==-'-""'-
TA-l 11-4-401 I 8- -4-40 i UNASSIGNED 
TA-15-4411' 18- ..... 1 --··---- iUNA.;;S;CNED 
TA-18-4-42118--4-42 ~ASSAC!:'IAY 'BLOC. 4.35 TO '""'SS ....... 3 'SS5+00W-4S+OQ 
TA-18-4-43t 18--4-43 PASSAGEWAY 'BLDG. -430 TO PASS.4-42 I580•00W-45+0Q 
TA-le-~1 le--4-4-4 PASSAC!:'IAY [BLDG. 437 TO AO.S5.443 j3!IO+OOW-4S+OO 
TA- I e--4-431 1 8- -4-4~ ! UNA.SSICNED 
TA-111-4-481111--4-48 [UNASSIGNED 
TA-l 8...W71 1e- -4<47- ;--- [UNA!jlGN 
TA-18-4481 11--4-411 !UNASSIGNED 
TA-18-...._118--4-411 i ______ _ 
TA-le-4SOJIO --450 PROCESS BUILDING 555+00W 0+ 
TA-18-~11 18--4!11 

ITA-Ie-~311 e -•sl : juNA.sSICNED 
TA-111-4!1-4 18--4 S-4 1 UNAS:ilC,;ED 

I I APPROXlo.4ATE 
STRUCTURE! STRUCTURE I STRUCTURE NO ... ENCLATURE R( ... ARKS GRID LOCATION 

NUo.48ER DOIGNATIONI 

TA-I0--4!>81 18- -4~8 'IAM_._B~_QQ_WN STEA114 I __ )!UQ•QQ_jl(lll_o_OO_ 
·VALVEHOUSE WATER S30+00W70+00 

UNASSIGNED 
f:::'-'-===.1-!."-':....:=-"---'- UNASSIG~JQ _______ _. 

LAeORATORY BUILD~> G coN sT. NO 1•1- 1 s~~o w•s•oo 1 
~'--'--'0--:::.~=+77---''-7~-PASSAGEWAY I s•s .oo wGs.oo 

~ ST0;:;;ad,e; !ju!LO!~G ·--...... ,·cQN,T. NO. r•1 --2 r~45•00W~~Oc)~ 
RESr HOUSE 15'4'1 +00 w6'l.00 

ITA-lii--411-41JII- -411-4 __ RE~OVED 1966 
[TA-Io-4e5TI-e:.~~ BARRICADE I 
1TA-III-4dl!llll- 41111UNASSICNED ! I 
TA-111--411711 II- 4117 [UNA531GNf0 
TA-18--4110111!- -408 IUNASSICNED 
TA-111-41111[1 8- 4119 I UNASSIGNED 
TA-18-4701111- -470 [UNASStCNfD 
TA-18--471[10: -471 [UNASSIGNED 
TA-111--472111!;; -47-2 [UNAS31CNED 
[TA-lll--473[1e- -473 _li.J__NA3_-!IGNED 
TA-18--47-41111- -47-4 CONCRETE PAD 53~ •00 w 10 +00 

TA-10-473[111- 473 iFIEUCNEO 111~1 
TA-111-4781111- 478 LA80RATORYBUiLDIN-G \F"ORUERLY P-2 '.SJS+OOWIO•OO I 

;TA-111--4771111- 477 LABORATORY BUILDING IF"ORMERLY P-3 [:!lS+OOWIO+OO 
iTA-111-478110- 4711 ~FIOCESS BuiCOiNC \F"ORUERLY P--4 ISJS+OOWIO+OO 
[TA-!8-4711[18--47; ------- IREMOV~O 19'!~ 

:TA :(o:-4 80\1 a-:- •e-O iREUCNED 11131 
TA-18-481116 - 48 I iRE ... OVED 11151 
TA-11!-482 Ill- 4112 !REMOVED 111-411 
TA-111--483!18- -483 !REMOVED 11151 
iTA-18-•e•lte- •o• ~ANHOLE IF"OR.,.ERLY P-lo CONTJIOL!S3S•OO WIO+OO 
'TA-18--4S5fii~- -IRE ... OVED 19113 
TA-111-488118--41111 !REMOVED 1951 
TA-18.--4117118- 4&7 !RE ... OVED 11151 
TA-10-48811 0 - -41111 IREI.40VED 11151 
TA-111--489118- -4eg CHARCE STATION !F"OR ... ERLY P-IS 
TA-111--4;0 18--4110 IRE ... OVED 11180 
TA-18--4111 I II- 4; I RE ... OVED 11180 
TA-I0-4;2 I II- -492 RE ... OVED 111eo 
iTA-I0-4;31 Ill- -4g3 iRE1.40VED 111eo 
,TA-18--411-4118- -4;-4 IREJ.tOVED 19110 
iTA-18--411!>118- -4115 IRE ... OVED 11180 

1TA-10--4118JI 8--490 IREuCNED 11180 
ITA-111-411711 11 - •;7 IREuovto 111eo 
iTA-111--4;8110- -4;8 'REUOVED 11180 
TA-11!--411111111- 4119 IREuOVED 11180 
TA-111-500118- 300 [REMOVED 11180 
[TA-18- SO lj I I!- SO I jREMOVED 11150 
'TA-18- 502[1 II - 302 IREuCNED 11180 
TA -I II- 5031 I 8 - S D-3 i RE ... OVED 11180 
TA -1 e- 30-41 1 e - 3o• /REMOVED 
TA-111- SOSI I II- 503 REMOVED 
TA-111-3011118- so8 IMMOVED 
\TA-111-5071 18- S07REMOVED 
ITA-Ie- 3oell 11- so a I REMOVED 
,TA-111- 50811 e- Sog REMOVED 
TA- I e- S I 01 I 0 - 3 I 0 [REMOVED 
TA-111-311118-311 !REMOVED 

,TA-111-512118- 312 RE~ 
TA~I8- S 13[1 II - S 13 REUOVE:D 
TA -18- 3 141 I 8 - ~ I 4 rRANSFOR~ER STATiON 

11180 

Ill 51 

:T.J.-ie-~fs!ill --~, ~ 
ITA-I0-5161111- ~~6 

-~OC!SS'- 6UILDINC 
PROCE:55 BUILDING 

~FCRMEru.yj~l ~V-Z ·- WY~· 
TA- I 6- 5 I 711 II • ~ I ' 
rA - '11- 3 1 8 1 11 - 5 1 e 
TA- I II- !> I II[ I 8 - ~ I 9 
TA-t6-SZOI16- ~20 
TA-111-521[18- 521 
TA-111-522118- 522 

EQUIPuENT 6UILDING 
5 TOR •.;£ BUILDING 
stoRAGE 6UILOINC 
TEST BUtLDING 

u ••ru;:~:~" .' -
FORMERLY V-7 
roRuERLY v-e 
REMOVED lt41-l 
REioiOVED 1845 

FIGURE 16-13 

S35+00 WIO+OO 

I 535 +00 W45 +00 
33!>+00 W43+00 
- .............. W4~+00 

·• }4Q+OO W43+00 
S-40+00~0+00 

S-40+00 W40+00 
5-40+00 W40+00 

TA-16 STRUCTURE LOCATION INDEX 
(2 OF 5) 

REV.1 6/27/9Q- I I I 

_1.9 h-22.- TITLE !UlCK ll DWG. m STATIJ! ~ I_.,ZZ.8l._~H! 12fJtp., 
-no. I DATI ....... ,o. IT I c•O I """ 

UNIVERSITY ~ CALifOIINIA 

WS~!Jm)(Q)~ ~:: ::::::. NNe.:!.o".:a~~~r;~:l 

FACILITIES 

INDEX 
STRUCTURE 

TA-16 

ENGINEERING DIVISION 

SHEET 
LOCATION PLAN 

S -SITE 

ICC CLAIWICAII-

U.AII. 1.( 

.......... .Jrttl.. 

IAtl ~~~'9 .. ! 

-{O;l~oa.:····i2::.- lt!dr zzt; t..... . .... ,.. •• 
........ ENG-R 5111 I 



Ill ... 
0 

N 
0 

10 ... 
N ... 
0 
C') 

STRUCTURE STRUCTURE 
NUMBER DESIGNATION 

TA-16-323 '6 - 323 
TA-16-324 16 - 324 
TA- I & -323 16 - ~23 
TA-16-3 II Ill - 326 
TA- 16-327 I II - 52 7 
TA-111-32& Ill- 5211 
fil.::le-52111 •e- 3211 
TA-le -~OJ Ill· 'JO 
U~ro·-~jf1io·- 33 I 
TA- I e- 332 18 - 332 
TA-18 -333 1 e - 3 33 
TA-16-33<4 le - 334 
TA- 16 • 333 I 8 - 333 
TA-16-338 I 6 - 3 3e 
TA-1!1-537 1 e - 331 
TA-Ie-336 le - 33& 
TA- I !I- 33~ 1!1 - 3311 
TA-1!1 -.540 1e - s•o 
TA-le -3-411 oe - 34 I 
TA-16- 3-42 I !I - ,.. 2 
TA-16 -3-431 I !I - 3 .. 3 
TA-Ie-.5•41 I&- 3-44 
TA-16 -34!11 16 - .54.5 
TA-1!1-.546 18-.5411 
TA-l !I- 3-47 1 e - 341 
TA- I 6- 3-461 I 6 • 54 8 
TA-1!1 -.5•~1 I !I- !14~ 

TA-l 6-350 I !I- 3.50 
TA-1!1 -331 1!1 - .5.51 
TA-1!1-5.52 Ill- .532 
TA-1!1 -5~ 16 - 333 
TA-1!1 -!1341 Ill - .554 
TA-16-3331 16- .53.5 
TA-1!1-3.5& 16- .53!1 
TA-16-337 1!1- .537 
TA-16-3311 Ill- 33& 
TA-16-33111 16- 3311 
TA-16-.560 18- 3!10 
TA-1!1-31~11 18- 361 
TA-1&-.5621 1!1- .562 
TA-16-363 1!1- .5!13 
TA-Ie-3!1<4l 1!1- 3e4 
TA-1!1-!Ie31 16-363 
TA-16-36!11 16- .see 
TA-ll~ -.5!17: 16- .5!17 
TA-l !I- 3!181 I 6 - .56 & 
TA-1e-.se~1 16- sell 
TA-1!1-3701 16- .570 
TA-Ie-3711 16-.571 
TA-le -572 I 6 - .572 
TA-1!1-3731 16- .573 
TA-16-.5741 16 • 574 
TA-HI-.575' 16- .57.5 
TA-1!1-37!11 1!1- 376 
TA-Ie-377' 16-.577 
TA-le -5781 I !I - 3711 
TA-1!1-5711; 16-.5711 
TA-16-360: 1!1- .5eO 
TA-Ie-581 I 6 - 38 I 
TA-16-3&~ I e- 3&2 
TA-l !1-3&31 I 8- .5&3 
TA-16-384J 16-584 
TA-1!1-5831 I !I- 3113 
TA-1!1-.5861 16- .5&6 
TA-l !1-.51171 I 6- 587 
TA-1!1-3881 16- 56& 
TA-Ie-s8~1 16- s8g 
TA-16-!IIIOi 16-.5110 
TA-16-3gl 1 1!1- 3111 
TA-111-311~ Ill- .5g2 
TA-16-!1113 16- 3113 
TA-16-3g4< 1e- !19 .. 
TA-18-.511.5J 16- 3g3 
TA-•e-.sgeJ 1e- .sge 
TA-1!1-!11171 1e- .5117 
TA-l e-.sg61 1e- s~e 

TA-18-!111111 16-31111 
TA-l 6 -eo01 LO - eoo 
TA-1!1-!1011 1!1- eO I 
TA-1!1-6021 18- eo 
TA-16-6031 16-603 
TA-Ie-604< 1e- 604 
TA-1e-eos: 1e- eo.s 
TA-J6-eo81 1e- eoo 
TA-l e-eo7' 1e - eo1 
TA-Ie-6061 16- eo11 
TA-1!1-eOIII 10- 6011 
TA-l 6 -e I 01 I !I - !I I 0 
TA-1!1-&111 1&- 611 
TA-1!1-6 12 I 8 - 6 I 2 
TA-l !I -e 13 I 8 - 6 I 3 
TA-l o -6 1•1 1 o - 6 14 
TA-18-61 16 -el.!> 
TA-1!1-616 1e - e 16 
TA-l 8- !I I 1e - e 11 
TA-le -e I 1e -e111 
TA-1!1-&111 1& -Bit 

tter-=..-::" 

APPROXIMATE 
.STRUCTURE NOr.4ENCLATURE REMARKS GRID LOCArJON 

REr.40V~O IQ4~ 

R(r.40V(0 Ill .. !I 
STORAGE BUILDING S 40+00 W60+00 
PU""' PIT f"ORI.IER Y V-II 3 .. 0+00 W43+00 
TANM. SEPT I FORMERLY V·J2_ -·n40+00 W43+00 
BARRICADE FORMERLY V-13 S 40+00 w•3•001 
RETAINING WALL FOR....,ERLY V-1<4 13 ~0+00 W4~t~ 
TA!"fP'I. , Jtr.4HlHF ~fWACE PLANT 540t:00Wf6+6"'6i 

-~--

TRICKLING ni:ri:io !!(WAGE PLANT 3 4 0+00 WI 0+001 
TANK FINAL SEWAGE PLANT S 4 O't'OO W I 0+001 

.SLUDGE DRYING BED !IE WAG( PLANT ~ 40+00 w 10+00 
SCR((N !!(WAGE PLANT 3 40+00 WI 0+00 
SLUDGE DRYING BED 5EWAGE PLANT S40+00WIO+OO 
TRANSFORMER STATION S 2 0+00 W43+0 
TRANSFORWER STATION S 30+00W30+00 
TRANSFORWER STATI~ SJ5+00W63+001 
TRANSFORWER STo\TIOtl S 2.5 + 00W70+00 
STEAr.4 PLANT s 3 0+00 w 70+00 
TANK AeANDONE IS 30+ w 70+00 
GA3 REGULATOR BUILDING S 30+00 W70+00 
TAN~ FUEL UNDERGROUND :5 30+00 W70+00 
TANK •ur UNOEAG~OUND '.5 3 0+00 w 70+00 
TANK FUEL UNDERGROUND '5 30•00 W70•00 
TANK ruE UN OERGROUND IS 30+00 W70+00 
r.4ANHOLE GAS P.R.V. !S 30+00W70+00 
TRANSFORWER STATION 's 20+00 w 40+00 
TRANSFORWER STAriON 'S 20 .. 00 W I O+OC 
TRANSFORWER STATION S 23+00W 3+-00 
TRAN.SF"0Rr.4ER STATION SERIES LIGHTING Is 30 +00 WSO •001 
TRANSF"0Rr.4ER STATION SERIES LIGHTING 53 5+00 w 1.5 +00 
TRANSFORMER STATION SERIES LIGHTING S 30+00 W40+00 
TRAN.SF"OR ... ER STATION SERIES LIGHTING .s 70+00 w 3+00 
TRANSF"ORMER STATION SERIES LIGHTING : s 4 .5+00 w 23+00 

REMOVED 1~31 

REMOVED 19.56 I 
TRANSF"ORI.IER STATION I SERIES LIGHTING s 2 0+00 w .50+001 
TRAN.SF"ORMER STATION SERIES LIGHTING 's 4 .5+oo we5+oo 
CHLORINATION STATION ' S 30+00 W7.5+00 

• TRANSFORMER STATION SERIES LIGHTING I 54 0+00 W 70 .. 00 
UNIT SUBSTATION I , s 4 ~·oo we.s+oo 
UNIT SUBSTATION S 60+00 W4.5+001 
U~IT SUBSTATION · S 3 5+00 W2 3+001 
UNIT SUBSTATION · S 4 5+00 W30+00I 

REr.40VED 1113~ I 

• REWOVED 1966 Is 4 0+00 W4.5+00 
TRAN.!>F"OR~ER STATION SERIES LIGHTING S 65+00 W30+001 
TRANSFORMER STATION SERIES LIGHTING S 60 • DC W 4~ +00' 

I UNI1" SUBSTATION s eo•oo wes•oo 
TRAN.5FORr.4ER STATION 1 SERIES LIGHTING S 25+00 W40+001 
UNIT SUBSTATION : S 3 0+00 W4 3+00 
UNIT SUBSTATION s 30 •oo w1o •oo 

REMOVED 19611 I 

REWOVEil 1966 \ 
i TRANSF"ORr.4ER STATION. --r*~~~TDED1 S~ TA·IS·208 
' I REMOVED 1960 

: REMOVED 1960 I 
REMOVED 1966 
REMOVED IU4 

•REMOVED IS60 
: REMOVED IS60 
I REMOVED IS66 

UNIT SUBSTATION S 30 +00 WI 0+001 
UNIT SUBSTATION 3 3.5+00 w 13+001 

· UNIT SUBSTATION s 3.5 +00 w 30+001 
• TRANSFORMER STATION SERIES LIGHTING S 35+00 W3S+OO\ 
• UNIT SUBSTATION • s 4 o+oo w 30+00I 
'UNIT SUBSTATION S45+00W2.5+001 

UNIT SUBSTATION 'S 50+00 W25•001 
· UN:T SUBSTATION • s e s•oo w 20•oo 
1 UNIT SUBSTATION I • s 'o•oo w !I+OOI 

UN:T SUBSTATION · s 6 .5+00 W3o+oo 
'UNIT SUBSTATION 'S 3 0+00 W40+00 

UNIT SUB STATION IS 20+00 W30+00 
UIOIT SUBSTATION 1 s zo•oo W!SO•oo 
UNIT SUBSTATION :s I 3+00W43•001 

i SWITCHGEAR 'S 2 S+OO W63+001 
' BARRICADE ' s 2 0+00 w 3!>+001 
I BARRICADE S 2 0+00 W4 0+00 
'BARRICADE : s 2 0+00 w 33+00 
1 BARRICADE 3 2 0+00 w 33+001 
I BARRICADE 5 2!1+00W33+001 
'BARRICADE ' . s 2 .5+00 w 35+00 
I BARRICADE \ ,s 2 .5+00 W33+00 

BARRICADE IS 2 3+00 W 33+00 
TRANSFORWER STATION I 'S 40+00W 43+00 

I TRANSFORMER ST4nON I 'S 40i-OOW4~+0 
I TRANSFORWER STATION S 3~+00W45+0CI 

TRAHSFORM£R STATIIJOt I S JS+ OOW .50+0C 
BARRICADE • S I 3+00 W .. 3+001 

I BARRICADE .S I ~•00 W4~+00 
BARRICADE IS I 3+00 W30+00 
BARRICADE 13 I 3+00 W30+00 
IIARRICADE S 1.5+00 W.53+0Cif 
BARRICADE 'S I !1+00 W 30+001 
!IARRICAO( S 20+00 W30+0 
!IARRICAOE S ZO+OO W43+00i 

.!>TRUCTURE STRUCTURE 
NUMBER DE .SIGNA TION 

16 - 820 
I 6 - t12 I 
1 e - 6 

1 e - e 211 
le- 627 
I !I- 828 
le - !1211 
1 e - e3o 

TA-Ie-!131 1e - e 31 
TA-le -e32 le- e32 
TA-l e-633 le -!133 
TA-I!I-tl3<4l I !I- e34 
TA- I e -635 1 e - e3.5 
TA-le -e36 1 e - 63e 
TA-16-!1371 I !I- !137 
TA-16-6361 1!1 -!136 

TA-l e-!1401 I e - !140 
TA-Ie-641 16 - e4 I 
TA-Ie-642 16 - 642 
TA-1!1-6431 le- 643 
TA-Ie-6441 16- !144 
TA-le -643 I 8 - !143 
TA-Ie-e4e I !I - !148 
TA-I!I-e471 1e- !147 

ITA-16-6481 le- 648 
TA-1!1-!14111 1e- e4g 
TA-Ie-e.SOI I !I- 650 
TA-1!1-6311 16-651 
TA-le -!1!12 le - !132 
TA-l 6-6331 16-633 
TA-Ie-!1341 16- 6!14 
TA-l 6 -!133 16- 655 
TA-1!1-e!l!ll 1e- 656 
TA- I 6-657 16-!137 
TA-l 6-e.sB 1 e- 1156 
TA-1!1-e5111 I e- e.Sg 
TA-le -eeo 1e- 6eo 
TA-16-6611 1e- ee1 
TA-16-662 18- !162 
TA-Ie-ee31 16- ee3 
TA-Ie-ee-4l 1e- ee4 
TA-Ie-ee5 16-663 
TA-IB-6eel 1e -eee 
rA-Ie-ee7 e - ee 1 
TA-le -eee1 1 e - 6 e 8 
TA-le -eeg I e - !IIIII 
TA 1 e -e 10 1 e - e1o 
TA-le -6111 'e - e 1 1 
TA-Ie-6721 16- e72 
TA-16-e73 le-e73 
TA- 1 e -e 741 1 e - e 74 
TA-1!1-!1751 Ill- !17.5 
TA-111-e1e1 1e- e1e 
rA-1e e 77 1 e - e 11 
TA-16-!1781 16- !178 
TA- I e -II 791 I 6 - e 7 9 
TA-1e-eeo1 16- eeo 
TA- I 6 -6e II I 6 - 6 8 I 
TA-Ie-6821 I e- 682 
TA-16-6831 16- !183 
TA-1!1-eB<I/ 1e- e84 

ITA-Ie-683 le-!18.5 
TA-Ie-68el 111- e8e 
TA-1!1-!11111 I e- !167 
TA-16-!1811116-688 
TA-1!1-!1891 1 e- 68g 
TA- 16-61101 I e- !I 110 
TA-Ie-!1111 Ill -6 91 
TA-111-BgGI 1e- 6112 
TA-I!I-6113116-ell3 
TA-1!1-!111-4 1 e - e 114 
TA-1e-e11311e-e113 
TA-1!1 -6116 le 6116 
TA-I!I-e97 16 -!1117 

1TA-16-61181 1e- ese 
TA-Ie-e9111 1e- !IIIII 
TA-Itl -7001 I !I- 700 
TA-1!1-7011 1e- 701 
TA-16 -702 1!1-702 
TA- I !I -703 1 e - 103 
rA-1!1-70<&1 1e- 704 
TA-le -703 1 e - 1o.s 
TA-16 -70e 1 e- 7oe 
TA-16-7071 I !I -707 
TA-1!1-7081 I !I- 708 
T A- I e - 7 0111 I 8 - 1 0 g 
TA-16-7101 1!1 -710 
TA-Ie-711 le-711 
TA-1!1-7121 I e- 712 
TA-1!1-713 1 e - 1 13 

I 
TA-18 -713 1 e- 11 ~ 
TA-1!1-716 1 e- 11 e 

.STRUCTURE NOMENCLATURE REMARKS 
APPROXIMATE STRUCTURE STRUCTURE 3 .. RUCTURE NOMENCLATURE REr.4ARKS 

APPROXIMATE 
GRID LOCATION NUMBER DESIGNATION GRID LOCATION 

BARRICADE TA- 16-7 I 7 16 - 7 I 7 r.41NHOL( SANITARY 3 ZO+o0W3~ 
TRANSFORWER STATION TA-16-71& It! - 71 & I•II•NHCLE SANITARY 3 23+00 W30.00 
TRANSFOR"E R STATION TA-18-7111 Ill - 7 I II SEWAGE Llf"T 3TATJQ~ .. 3 2 0.00 W40!_00 
TRANSFOR .. ER STATION TA- I 6-720 Ill - 7 20 MINHO E 'ANITARY 3 23+00 W40+00 
BARRICADE TA-Itl-721 I 6- 72 I MI•NHOLE .SANITARY , JO•OO W40+00 

.. -···-~---
BARRICADE ----- T• 18 1:2i -}e "72.?. ~ .. NHOl..l r 3ANITARY 3 30+00 W33+00 
BARRICADE 1"11--le -72 -~ e -:: ]2~ _NHCLE .SANITARY S 33+00 W30+00 
BARRICADE TA- I 8-72 16 - 1 2• MINHOLE SANITARY S 1~+00 W30+00 
BARRICADE 5 3.5•00 W40• TA-1!1-72 16 - 123 r.4ANHOLE .SANITARY 3 33+00 W23.00 
BARRICADE !l 33+00 W40+0 TA-Ie-72 I 6 - 7 2e r.4.<NHOL£ SANITARY !l .. 0+00 W20+00 
TRANSFOR .. ER STATION s 23 +00 0+0 TA- I e -72 18-727 r.41 NHOLE SANITARY s •o+OO w2o.oo 
TRANSFORMEI' STATION IS 33 •00 W65+00 TA-Ie-7211 16- 72& r.4~NHOLE SANITARY .s•o+OO w•.s.oo 

UNA!l31GNED TA-l 6 -72P I 6 - 7211 M .. NHOLE SANITARY S .. 0+00 WI 3!(>0 
UNA351GNED TA-1!1 -73 1 e - 730 r.41·NHOLE .SANITARY s•o.oo w13~ 

BARRICADE s •o•oo w 3o+oo TA-1!1-731 16- 7 31 MJ NHOLE .SANITARY 3 33+00 w 13+00 
BARRICADE , s •o•oo W30-t-a TA-16-732 1 e - 732 r.4~NHOL( 5JiNITARY s 3!1+00 w 1.5+00 

' BARRICADE S43+00W2.5+00 TA-16 -73 16-733 r.4~NHOL( .SANITARY 5 40+00 w 10+00 I BARRICADE s 4 o+oo W3.5+oo TA-1!1-73<1 1!1 - 734 r.4~-NHOLE SANITARY 5 .. 0+00 WIO+OO 
BARRICADE S40+00 W30+00 TA-1!1-73 1 e - 733 M/NHOLE SANITARY S40+00 W IO+QO 

TA- 16 -73!1 I 6 - 736 M~ NHOLE .SANITARY 540+00 W20.00 
'BARRICADE s 4 5+00 w 30+00 TA-1!1-737 1!1- 737 r.4~NHOLE SANITARY S 4 3+00 W20+_00 

BARRICADE s 4 3+00 w 30+00 TA-16-73 Ill- 738 r.4J NHOLE SANITARY s•3+00W2.S+OO 
BARRICADE 's 5 0+00 w 2!1+00 TA-Ie-739 16- 7311 M~NHOL( .SANITARY 3 30+00 W23.00 

· DEADMAH : s .5.5+00 w 30t00 TA-1!1 -740 le- 740 , r.4~NHOLE SANITARY 5 30+00 W23+00 
DEADMAN I ! s 3.5 + 00 w 4.5+00j TA-l & -7·1 Ill - 1 .. I r.4,lNHOLE .SANITARY S .50+00 W23+00 
DEADMAN 

I 
I S 60 + 00 w 4.5+001 TA-1!1-742 1!1 --742 MINHOLE SANITARY 3 •.S+OO W23+00 

DEADMAN is 60+00 w 45.001 TA-16-743 I !I- 743 MolNHOL( 'SANITARY 1!143+00 W23+00 
DEADMAN 

~~:~~:~t~ TA-I!I-74<4l 1!1-74 .. r.4~NHOL( I SANITARY S .50+00 W30+00 
DEADMAN I TA-111-74 16 - 743 r.4~NHOLE .SANITARY S43+00 W30+00 

I OEAO~AN I 
1 s 60+ oowso@ TA-1!1-746 1 e - 74 e r.4JNHOLE .SANITARY s 4 3+00 w 30+00 

10EA~ • S 60+ 00 W50-400 TA-111-747 16- 1 .. 7 ...... -NHOLE SANITARY S .. 3+00 W30+00 
• UNA5SIGNED ' TA-16-74 1 e - 74& r.4JNHOLE SANITARY IS 4 0+00 W30+0 

UNA5SIGNEO TA-l 6-7411 16- 7 .. 11 MJNHOLE SANITARY S 4 0+00 W3.5+00 
UNASSIGNED I TA-l 6-730 16 - 7.50 r.4~NHOLE SANITARY S 35+00 W30+0 
UNASSIGNED TA-16-731 16-731 r.4olNHOLE SANITARY S .50+00 W2.5+()Q 
UNASSIGNED TA-Ie-7.52 1 e - r.sz r.4,ANHOLE .SANITARY S 35+00 W23+00 

BARRICADE ' 's 6 o•oo w•.5+ac TA-18-7!1 1!1 - 7!13 ' ....... NHOLE SANITARY S !13+00 W2.5+00 
BARRICADE 

! •S 5+00 W43+0 TA-18 -754 16 - 7.54 r.4olNHOLE SANITARY S .53+00 W30+00 
I BARRICADE , S .55+00 W43+0CJI TA-Ie-753 I & - 75.5 r.4 .. NHOL( .SANITARY S .53+00 W30.00 

• UNASSIGNED I TA-111-75 1 e - 1 3e r.4olNHOLE .SANITARY S_li__O+OOW~ 
• UNASSICNED TA-1!1 -7371 16- 7.57 r.4ANHOLE .SANITARY s eo+oo w 3o.oo 
'UNASSIGNED TA-16-758 1 e - 7.511 r.4olNHOLE SANITARY S 65+00 W30+00 

I . UNA!531GNED TA-1!1-75 1&-7311 'r.4olNHOLE SANITARY s eo+oo w•o.oo 
' UNASSIGNED I TA-16-76 18 - 760 I M .. NHOLE SANITARY S 60+00 W40+00 
' UNASSIGNED TA-1&-7!11 I !I- 76 I 1. r.4ANHOLE .SANITARY s e o+oo w•~+ao 
' UNA.!>SICNED TA-16 -1e2 1 e - 1 e2 r.4olNHOLE SANITARY s oo•oo w•5+ao 

BARRICADE I S .5 5+00 W23+00 TA-Ie-7631 Je -783 I r.4ANHOL£ SANITARY s !10+00 w.so.oo 
I I UNA.531GNED TA-I0-7e4 1 e - 164 r.4ANHOLE SANITARY S 60+00 W.!>D+OC 

UNASSIGNED I TA-1&-7!1 1e- 1e.5 r.4ANHOLE SANITARY S 60+00 W30+ 
. UNASSIGNED I TA- 1e -766 16 - 76!1 : r.4ANHOLE SANITARY S 60+00 W5S+DO 

I UNAS5JGNE0 I TA-1!1-767 Ill -7!17 r.4ANHOLE .SANITARY IS 33+00 W55+00 
' BARRICADE IS 33+00 W 20+0 TA-l 6- 7e8 16 - 768 ~ANHOLE .SANITARY •S 53+00 W60+00 
' BARRICADE 's 35•00 w 20•001 TA- I e- 7elll I 6 - 16 II I r.4 .. NHOLE I .SANITARY Is 3 5+00 W60+00 
I BARRICADE S33+00WIS+OOI TA- 16-770 16-770 r.4olNHOlE SANITARY '.5 .55+00 W63+00 
I : UNAS31GNEO ' i TA- I 6-771 16- 771 MANHOLE SANITARY S 55+00 Wll5+00 

' UNASSIGNED I TA-18-77 1!1 - 772 r.4,ANHOL£ SANITARY 1 s .s O•OO weo+oo 
! UNASSIGNED 

! I 
TA-16-773 le- 773 M.-N~OL£ SANITARY .S 50+00 W60+0 

· UNA3.5JGNED TA-16-774 le- 774 I r.4A'4HOLE SANITARY 54.5+00 W60+00 
uNASSIGNED I TA-16-77.5 16 - 77 5 '• r.4ANHOLE SANITARY -s 43+00 weS•a<: 
UNASSIGNED 

' 
TA-16-77!1 1!1 - 716 1 MA.~HOLE SANITARY S 4 3+00 W!15+0 

UNASSIGNED 

I 
TA-1!1-77 I !I- 111 'MANHOLE SANITARY. 's 4 3+00 w 70+00 

I UNASSIGNED TA-16-7781 16-778 I r.4ANHOLE SANITARY • I ,5 4 0+00 W 7 0+0 
UNASSIGNED TA- 1e -779 16 - 1111 r.4ANHOLE SANITARY IS 4.5+00 W70+00 
UNAS5JGNEO i TA-16-780 16 - 780 . MANHOLE SANITARY •S 40+00 W70+0 
UNASSIGNED ' 

I 
rA-1!1-7111 1 e - 181 I r.4ANHOLE SANITARY S 40+00 W73+0C I 

UNASSIGNED 
I 

TA-18-78 1e- 782 r.4A'<HOLE SANITARY S 33+00 W70+00 
UNASSIGNED : TA-16-783 1 e - 1 &3 'r.4A'IHOLE .SANITARY s 4 o•oo weO+oo 

I ·UNASSIGNED , I 
BARRICADE : Is 60+00 W30+00j 
BARRICADE S ~0+00 W30+00 .,_, .....,._ ..,.,.._ FIGURE 16-13 'BARRICADE ' IS63+00W30+00U' ?C" :; . :"'"'" - J 
BARRICADE I S !IO+OOW3.5+00 • j l..- f ,. '• , " • . 
BARRICADE S 60+00 W3!1'!22 . ·J . '_:...., · '.·~ · . - ... TA-16 STRUCTURE LOCATION INDEX 
MANHO E _STEAM is 30 +00 w 65 :00 
MANHOL STEAM s 30 +00 w 65 •0 (3 OF 5) 
MANHOLE ! STEAM 1 s 30 •OO w 63 .oo/ 
'-'ANHOLE I 5 30 •00 W 63 iOO/ I REV.1 6/27/90 J ; STEAM 
'-'AN HOLE I STEAM 1 s 3o •oo w 63 'ogj I I MANHOLE STEAM ' s 30 +00 w 65 +0 
MANHOLE . STEAM ' s 3D •00 w 65 +OOI :0 •3-23-B3 EVISEO nTLE BLOCK B OWG. TO STATUS OF 7-Z7· 83 HS lkl~ 
YANHOL£ .SANITARY I S 2 0+00 W 30+001 

... O.t.YI IIIY1110N .. CI.O I .t.l'-

MANHOLE SANITARY Is 2o+aow.so+aol UNIVERSITY 0, CALIFORNIA MANHOLE ·SANITARY 's 2o+oo w 3o•ool 
' r.4ANHOLE !lANITARY 's 2 o•oo w 50+001 w~~mru©5> Lo1 Alamoa Notlonol Laboratory 
I MANHOLE I SANITARY · s I.S+oo W.50+ool L01 Alamo•. New M•alco 87545 

r.4ANHOLE I .SANITARY : s 1 .s•oo w ~o·ool 
I MANHOLE :SANITARY •S I 3+00W43+00! FACILITIES ENGINEERING DIVISION • r.4ANHOL[ ·.SANITARY 1 s 1 5+00 w•5•00I 
' MANHOLE • SANITARY s 2o+ao w•.s+o 

r.4ANHOLE 'SANITARY Is 20•00 W4S+O 

I INDEX SHEET 
tiC Cl,.AIWICATIOII 

I ~ANHOL.( SANITARY s 20+00 w .. 3+0C C&.AII. -« 
r.4ANHOL( ,ANITARY 1 s zo•oc W43+0C STRUCTURE LOCATION PLAN 

~ r.4ANHOLE SANITARY .s 20+00 w•o•oo ••v•cn• 
r.4ANHOLE SANITARY S 20+00W33+0C TA-16 S- SITE 

DATI .,¥,.,, I 

I r.4ANHOLE SANITARY S 20+00WJ3+00 <-{ ~"&.~.A. ~~~o·_r;::__ • ., .... o ... •• I 
r.4ANHOLE SANITARY s 0!0+00 w 33+00 w.-r.zz:. ,k...;...--1 

o•••• w,_ .ft. .... I ........ o•••••• .. 
I --· ~fn.. 9-u-as L., L ENG-R~III 

~--------- ----- -- - I 
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STRUCTURE! :STRUCTURE J :STRUCTURE NOLIENCLATURE 
NULIIIER , DESIGNATION 

REt.IARKS APPROXILIATE 
GRID LOCATION 

TA-111-784,111- 784 I REMOVED 
TA-18-78S Ill- 78liMANHOLE :SANITARY •:S40+00W8S+OO 
TA-18-7811 Ill- 7811 LIANHOLE :SANITARY :S3:S+OOWIIS•OO 
TA-111-787 18-787 MANHOLE :SANITARY ':S3li+OOW88+00 
TA-18-7811 I II - 71111 MANHOLE :SANITARY ':53:S+OO WIIS+OO 
TA-111-789 I 8 - 788 MANHOLE :SANITARY 1:530+00 W8S+OO 
TA-18-~0 I 8 - 790 MAN!iOI.f; SANITARY 530+00 W70+00 
ITA-10-781!10- 781 !UANHOLE 13ANITAAY _3JO+OOW7Q+OQ 
iTA-18-792 18- 792MANHOLE !:sANITARY _ -'330+00 W70+00 
~TA _l ~ ~~i9~L'! :~,) MANHOLE ~ ~--~~ ~ INDU:SrRrA~ WA:STE ____ :S4<J•OQ W4:S+OO 
•TA-l 8-794• I 8 - 794 MANHOLE INDUSTRIAL WASTE '540+00 W4S+OO 
TA-18-79!1 Ill- 79S MANHO .E INDU-STRIA WASTE S40+00W4S+OO 
TA-l 8-7981 I 8 - 7118 MANHOLE INOUSTRIAL WASTE ':540+00 W4S•OO 
TA-18-797 I 8 - 7117 MANHOLE INDUSTRIAL WASTE t:S40+00 W4S+OO 
TA-18-71111 18- 798 MANHOLE INDUSTRIAL WASTE ':S40•00W40+00 
TA-18-799 I 8 - 799 IAANHO .E INDUSTRIA WASTE IS4~+00 W40+00 
TA-l 8-8001 I 8 - 800 ,REMOVED 
TA-111-8011 Ill- 801 I 'REMOVED 
TA-18-11021 I 8- 8021AANHOLE !sTORM DRAINAGE 
TA-l 11-803[ I 8 - 803 'IAANHOLE IS TORt.4 DRAINAGE 

ITA-18-8041 18 - 804 \IAANHOLE !STORM DRAINAGE 
TA-18-80St 18- 80S (IAANHOLE [STORM DRAINAGE 

tTA-111-80111 I II - 808 I MANHOLE !sTORM DRAINAGE 
•TA-18-807! I II -807 iMANHOLE [INDUSTRIAL W•!ITE: 
iTA-18-8081 18-808 IIAANHOLE !INDUSTRIAL WASTE 
TA-l 8-80111 I 8 - 809 it.oANHOLt \INDUSTRIAL WASTE 
TA-111-810118 -810 !IAANHOLE !INDUSTRIAL WASTE 
tTII-18-B[H_I~ -_8[1 !IAANHOLE !INDUSTRIAL WASTE 
.TA-IB-8121 18 -81Z !MANHOLE !INDusTRIAl.. wAsT 
ITA-18-8131 Ill -813 'IAANHOLE !SANITARY 
•TA-18-8141 18-814 IIAANHOLE tSANITARY 
TA-l 11-8 lSI I 8 - 8 IS I MANHO!.._E_ __ ~--~-~IINIT!<_RY 
!TA-18-81 81 18 - 81 8 !IAANHOLE !SANITARY 
•TA-18-8 171 I 8 - 81 7 lt.oANHOLE !sANITARY 
•TA-t 8-8 I !II I 8 - 818 UNASSIGNED 
-TA-18-81111 10-819 UNASSIGNED 
'TA-111-8201 I II - 820 I [UNASSIGNED 
TA-18-821! 18-821 I [UNASSIGNED 
TA-18-822! I II- 822 ~!UNASSIGNED 
TA-18-11231 Ill- 823 }UNASSIGNED 

1S30+00 W40+00 
•:520+00 W3S+O 
-S20+00 W30+00 
'S23+00 W30+00 
"~~·oows~·oo 
S33+00 W30+00 

•:540+00 W30+00 
·S4,+00 W2!>•oo 
':54,+00 W2S+OO 
'S3,+00 WI S+OO 
S3S+OO WI S+OO 

•:58,+00 WZO+OQ 
,SJO•OO W40+00 
•:553+00 W70+00 
·:SSS•OO W40+0 
S50•00 W40•0 

TA-l ll-e24t 1 a - e24 1 \uNASSIGNED ' 1 
·TA-l 0-82!11 I 0 - 8 2!1 't.IANHOLE ELECTRICA Sl 3+00 WSO+OO 
TA-l 11-8211 I II - 828 lA AN HOLE ELECTRICAL :S I 3•00 W!IS+OOI 

~~=: :::~~: :: : =~~ I ~~~~~L~ ~~t~~~=:~~t ~: ;:~~ :;;:~~~ 
·TA-111-8291 Ill- 829 IAANHO .E ELECTRICA ·SIO•OOWSO+OO 
TA-111-830 I -830 •IAANHO E.f:CTRICA SIS•OOW!IO+OO 
TA-l 11-831 1 I - 831 lA AN HOLE E ECTRICA !I I 3+00 WSO+OO 
TA-l 8-8321 I - 832 IAANHO .E ELECTRICA S I !1+00 WSO+OO 
TA-111-8331 I -833 IAANHOLE ELECTRICAL SI3+00W4S+OO 
TA-111-8341 I -834 •IAANHO .E E ECTRICAI !12Q+QQW43+00J 
TA-l B-83S 1 I - 83S 't.IANHO .E ELECT RICA !120+00 W4!1+00' 
TA-18-8381 I -8311 IMANHO .E E ECTRICA :S20+QOW4S+OO 

iTA-111-8371 I - 837 IAANHO .E ELECT RICA !120•00 W4S+OO 
TA-111-8381 I - 838 MANHOLE \ELECTRICAL S30+00 W40+00J 
TA-111-8391 I - 839 iiAANHOLt ELECTRICAL !130+00 W3S+OOI 
'TA-111-840 I - 840 IAANHOLE \ELECTRICAL !130+00 WJ!I+OO 
TA-l 8-841 I I - 841 'IAANHOLE ELECTRICAL S30+00 W40+00 
TA-18-8421 I - 842 IAANHOLE 'ELECTRICAL SJO+OO W40+00 

:TA-18-8431 I II - 843 I IAANHO .E LECTRICA SJO•OO W40+001 
TA-111-844• I II - 844 t.4ANHOLE ELECTRICAL :533•00 W40+00' 
•TA-18-~4S' I II - 84S 'MANHO .E E E TRI :A' 530+0 W20•00 
TA-18-8481 Ill- 8411 IAANHOl.E El,ECTRICAl. S33+00WI3+00J 

•TA-18-847' I II -847 't.IANHOLE \ELECTRICAL 333+00 W20+0Qj 
TA-l 11-8481 I II - 848 IAANHOLE ELECTRICAL 533+00 W20•00I 

:TA-18-8491 I II - 849 t.IANHO .E IE ECTRICA 333•00 W20+001 
TA-18-8SO I 8 - 8~SO I.I•NHO .E ELtCTRI A :533+00 WI 3+001 

'TA-111-851 I I' - 8' I t.IANHO E :ELECTRICA :533+00 W30_•QJ)J 
TA-III-8S21 I II - 832 •M•NHOLE .E~TRICA S3!1•0QW30+0_Qj 

-TA-18-8!131 I 8 - 8S3 IMANHO .E E _( "RICA S .. O+OO W30+00' 
TA-III-8S41 I 8 - 8!14 'IAANHOLE ELECTRICA S40+0C W30+0t 
.TA-III-8S!I I 8- 8SS ti.IANHO .E IEI.E• TRI A -s .. O•OO W3S+OOi 
1TA-III-8S8 I 8 - 8!18 MANHO E E ECTRICA 'S .. O+OO W30+00 
TA-18-8!17 18- 8!17 IIAANHO .E IELECTRICA 1 :S40+00W30•00 
TA-111-0SOJ I 8 - 880 ·!,!ANHOI.E ,ELECTRICAL :540+00 W3Q+OO 

'TA-18-870 -870 'MANHOLE 'ELECTRICA -S!IO•OOW2S+QQJ 
•TA-111-8 I I -871 ·MANI'!Q.LE IELECTR!CA· SIIO•OO W3Q•~OJ 
·TA-18-872 - 872 t.IANHO _E ,[l..[CTR!CA' ':5110+00 W30•QOJ 
TA-18-8731 -873 t.IANHOLE ELECTRICAL •:SIIO•OOW30•001 

.TA-18-8741 - 874 MANHOLE ELECTRICAl •:5110+00 WJS•OOI 
TA-l II-87S - 87!1 IAANHO E ELE• TRICA ' 110+00 WJS+OOI 
TA-18-8781 8-878 t.IANHO .E TRICA' SIIO+OOW3!1+00 
TA-18-8771 I -877 IAANHO E E E TRICA IIS+OO W3!1+QQ] 
TA-l 8-8711 I - 8 78 t.IANHOLE E ECTRICA 110•00 W4S+OOJ 
TA-18-8791 18-879 "'ANHOLE ELECTRICA :SIIQ+OQW4S+~OJ 
TA- 8-880' 10 -OIQ •t.IANHO.E 'CTRICA :S!I!I•OOW +0~ 

... r=--::: 

STRUCTURE I STRI.'CTURE I :STRUCTU::E NOLIENCLATURE 
NUUBER DE:II<ONATION 

RELIARKS APPROXI ... ATE 
GRID LOCATION 

TA-l 8-1181[ 18 - 881 ILIANHOLE- !ELECTRICAL-__ -_--_-_f~4S•OO-WIIS+OD 
TA-111-882 - ~---T~LtcTRICAL J'4S+99 WIIS+Qol 
TA-18-883 _ ELE!;TRICAL ~~S•QQ WIIS•OO 
TA-18-1184[ 18 - 1184 JUANHOLE [ABANDONED 19611 !!140+00 W70•00 

rTA-1 8-IIBS 18 - IIBS MANHOLE ; ABANDONED 1966 jS.JS+OO W70+0 

1TA-III-888 Ill- 81111 MANHO .E iABANOONED 1966,30•00 W]Q+QQ 
ITA-111-8117 111 -1187 MANHOLE ELtCTRICAL J:s4o•oo WIS+OO 
~-=~~Bill~~~~ ____ --~~~Oil EO t972 ~~ 
TA-111·889 18-889 _LR!MOVED 1972 
TA-18-690 18-890 MANHOLE ELECTRICAL :54:5•00 WIIS•OO 
TA-111-891 18-891 LIANHOLE .l_ELtCTRICAL _ _l:S4S+QO W70+0DI 
TA-18-81121 18 - 8112 !MANHOLE ]Et;£c;TRIC,.;L:--~-:-----_-_lsll~•oow2o+OOJ 
TA-111-893! Ill- 893 !MANHOLE ifL(CTRICAL isiiO+OQ W3~+oo1 
TA-111-694\111- 8114 \MANHOLE lf:LECTRIC~AL - - ~-lS30<-00 W6,+00 
TA-III-69SI 18 -89, I IUI~ASSIGNED 
TA-111-898[ 18- 898 I !UNASSIGNED 
TA-18-89 71 18 - 8117 I !UNASSIGNED 
TA-111-8981 Ill- 698 !UNASSIGNED 
TA-18-6991 Ill- 8911 I :uNASSIGNED 

NOTE: 

TA-111-1000 
TA-111-100 I 
TA-111-IOOZ 
TA-18-1003 
TA-l 11-10041 
T·-18-100!1 
TA-l 11-10011 
TA-18-1007 
TA-l 8-1008 
TA-111-10091 
TA-18-10 I 0• 
TA-111-1011 
TA-111-10 IZ 
TA-IB-1013 
TA-18-10 141 
TA-111-IOIS 
TA-l 8-10 I II 
TA-18-1017 
TA-l 8-10 I 8 
TA-18-10 19 
TA-l 8-1020 
TA-l II -102 I 
TA-111-102 
TA-l 8-102 
TA-18-1024 
TA-111-102!1 
TA-18-1020 
TA-111-1027 
TA-18-1028 
TA-111-1029 
TA-l 8-1030, 
TA-111-103 I 
TA-l 8-10321 

TA-l 8-1033 
TA-l 8-1034 
TA-l 0-103!1 
TA- I (!-10311 
TA-18-1037 
T•-1 e-1038 
TA-l 8-103g, 
TA-l 11-1040 
TA-1(!-10411 
TA-10-1042 
TA- I 11-1043 
TA-111-10441 
TA-l (!-104 
TA-111-104 81 
TA-l 11-104 
TA-10-1048 
TA-18-1049 
T•-IO-t050i 
TA-1(!-1051 
TA-l 8-1052 
TA-18-IOS 
TA-l e-10!1 
TA-111-IO!IS 
TA-l 11-1050 
TA-111-•0S 
TA-l 0-105 
TA-l 8-105 
TA-18-1000 
TA-18-1011 I 
TA-10-1011 
TA-10-108 
TA-l 8-100 
TA-18-108 
TA-18-1080, 
TA-l 8-108 
TA-l 8-10081 
TA-18-108 
TA-111-1070 
TA-10-10 71 
TA-111-1072 

TA-16-900 THRU TA·t6-999 CANNOT SE USED FOR STR NO ASSIGNMENT 

I II - I 000 I , RELOCA TEO TO TA-18-11:? 
18- 1001 RELOCATED TO TA·I-288 
Ill- 1002 !IAANHOLE ~STEAM ist,+OO W:SO+OO 
18 - 1003 JIAANHOLE :sTEAM S 15+00 W'O•OO 
18- 1004 IIAANHOLE ':STEAIA 'S 1'•00 WSO+OO 
18 - IOOS lMANHOLE 'STEAIA ':stS+OO W:SO+OO 
Ill- 10011 /IAANHOLE tSTEAt.4 IS20+00 WSO+OO 
Ill- 1007 !LIANHOLE I:STEAIA [:520+00 W4!1+0 
18- 1008 JIAANHOLE iSTEAt.l ISZS+OO W43•00 
18 - 1009 I ... ANHOLE !:STEAM IS2!1+00 W40+00 
Ill- 1010 liAANHOLE 1:STEAt.l !32S+OO W40:+.Q_Q_ 
Ill - 101 I [MANHOLE tSTEAM i:s20•00 W3S+OO 
Ill- 1012 IIAANHOLE ISTEAt.l IS30+00 W40+00 
Ill- 1013 \t.IANHOLE :STEAIA ':530+00 W4Q+QOI 
Ill- 1014 lt.oANHOLE 'STEAt.4 530+00 W3!1+00J 
18- 101 S /MANHOLE •:HEAIA :S3S+OO W3!I+OOI 
18- 1018 lt.oANHOLE ;-~TEAM ___ ----_--Sj~~ow3i+Q.Q:' 
18 - 1017 \MANHOLE :sTEAM S40+00 W30+00 
Ill- 1016 tt.4ANHOLE •:STEAM S3S+OO WJQ+OO 

::: :~~~ ~~~~~~t~ ';i~~~ ~;;:~~ :~;~~ 
Ill- 1021 [IAAHHOLE '~TEAM iS3S+OO W20+00 
Ill- 1022 it.4ANHOLE .:STEAM -:535+00 W20+00 
18 - 1023 !MANHOLE !:STEAM S3S+OO W20+00 
Ill - 1024 MANHOLE STEAIA s3!1+00 WIS+OO 
18- 102S /MANHOLE !!TEAIA 'S3S+OO WIS+OO 
Ill- 10211 IIAANHOLE •sTEAM S:)S+QQ_ WIO+OO 
Ill - 1027 ;I.IANHOLE !STEAM :540+00 W30+00 
Ill - 1028 \t.4ANHOLE :STEAIA 5-40+00 WJO+OOI 
18 - 1029 IIAANHOLE STEAt.l :54!1+00 W30•00 
I II - 1030 'IAANHOLE STEAIA !145+00 WJO+OO 
Ill- 1031 :MANHOLE STEAt.4 S50+00 W2S+OO 
111 - 1o32 IIAANHOLE :~TEAt.o sso•oo w2s•oo 
Ill - 1033 .MANHOLE STEAIA :530+00 W30+00 
18 - 1034 lt.oANHOLE STEAt.4 SSS+OO W2S+OO 
18 - 103!1 i!,IANHOl.E STEAM S!I!I•OO W2S+O 
Ill • 103(! !MANHOLE STEAIA S00+00 W25+00 
10- 1037 'MANHOLE STEAt.4 SOO+OO W20+00 
I(! - 1038 iMANHOLE STEAM 5(!5+00 W15+00 
10- 1039 )MANHOLE STEAt.l 1SS5+00 W35+00 

:~ : :~:~ ~~~~~~~~ ;~~~~ :;;;:~~ =~:~~ 
I(! - 1042 tMANHOLE STEAM S(!O+OO W35+00 
10 - 1043 IM•NHOLE ~STEAM 'SIIO+OO W35+00 
I(! - 1044 1,MANHOLE ·STEAM 'S55+00 W40+00 
18 - 1045 'MANHOLE STEAM ·S55+00 W45+00 
10 - 1040 !MANHOLE STEAM 1555+00 W45+00 i 
1e- 1047 I"'ANHOLE ·STEAM 1333+oo W45+00l 
I(! - 1048 MANHOLE STEAM '!><50+00 W4S+OO I 
18- 104~ •MANHOLE :STEAM '555+00 W:SO+OOt 
18 - 1050 1MANHOLE STEAt.4 '535-.QoW!,o+ooJ 
18 - I 0!11 !MANHOLE 'STEAt.4 S5S+OO W55•00: 
I(!- IOS2 iMANHOLE ,sTEAM S55+00 WIIO+OO[ 
18 - IOS3 ;t.4ANHOLE STEAM 550+00 Wll5+00 I 
18- 10!14 'MANHOLE STEAM S55+0Q WO!l+QQJ 
ill- lOSS t.4ANH0l.E STEAM 5SS+OO W70+0Cli 
I(! - 1050 MANHOLE STEAM S4S+OO WO!l+OO 
18- 10!17 .,.,;Nt:«5L( STEAM S4S+OO WOS+OO 
18- 1058 1 t.4ANHOLE STEAM 540+00 W70+001 
18 - lOS~ MANHOLE STEAM 540+00 W70+00 
18 - 1000 iM•HHOLE STE•t.o S40•00 W70•00 
Ill - lOll I it.4ANHOL[ :STE•M :540+00 W7S+OO 
Ill - 10112 !MANHOl.E ~STEAM 530+00 W70+00 
Ill- 10(!3 IMAHHOL~_ •STEAM 530+00 W8S+OO 
I(! - 10114 !MANHOL~ :STEAt.l :330+00 W80+00 
Ill - 108S I MANHOLE ~STEAM •53S+OO W85+00 
Ill - 10011 !MANHO!.E_·__ _ _,,TEAM "5.35+00 W(!Q+OO 
10- 10(!7 !MANHOLE_~ :STEAM 1540+00 WOO+OO 
Ill- 10118 it.4AHHOLE__ \STEAM :S40+00 W8S+00 
18 - 1009 lt.4ANHOLE 'STEAM i.$40-+09 WOS+OO 
1a- 1010 !"'""HoLE !sTEAM :s3o•oo wes•oo 
(!- 1071 t.IANHOLt __ ~~ ST(AM ! 25+00 'Ne$+00 

18- 1072 /MANHOLE -!STEAM---~- IS2S+OO W85+00 

STN~':.=~:E ;:,~~~~::,~ :STRUCTURE NO"'ENCLATURC RE ... ARK:S G~~:R~~~'!~~~N 
TA-18-107 I 11-1073 t.IANHOLE STEAM :520+00 WIIO+OO 
TA-111-1074 111-1074 .MANHOLE :STEAM :520+00 WIIO+OOI 
TA-111-1 075 I II- I 07 S t.4ANHOLE STEAM :520+00 Wll 0+00 
TA-111-107 I 11-10711 MANHOLE S"!!_AM 51S+OO W:SS+OO 
T•-111-107 111-1077 t.4ANHOL£ -:STEAM I:S20+00WS5+00 
TA-111-10711!111~1078 t.IA,.HOLE ;sT£~ ... ~----- 1:S20+00WS0+00 
T4-18-10 10-I07o 'REM II 
~ 1~8-.:/0iio- ... ANHOL[ .HEAM 330+00W70+00 
TA-10-10111 111-1081 LIAHHOLE ISTtAM S40+00WIIO+OO 
TA-IIi-i0112ffe- I 082 MANHOLE !STEAM [S40+00 W 110+00 
TA-111-IOeailll-1083 .t.IANHOLE [ABANDONED 19S8 IS3S+OO WIIO+OO 

TA-111-1o~ 1 a-1oe4 1 REMOVED 
TA-111-10 III-lOBS ~MANHOLE SfEAM SS() +Q()_ W30 +00 
TA_;I 8-IOaflilil~ I RE"iiOv~lll91 
TA-111-1087110--1087 !REMOVED 1970 
TA-l 0-10aell8=-ro8& 'MANHOLE iS TEAM SSS+OO W~_!OQ: 
TA-111-10811! I O_;-IOS9 'MANHOLE I STEAM Is-, •oo w 'o •oo 
TA-l 8-10~ 1 e --10!10- , I REMOVED 1910 
TA-10-IOIIITT4-109IiliANHOLE- - i STEAM $45,_00 WIIS+OO 

j$4,,_00 WIIS +{)() TA-111-IQ~_I e-IOIIT~JJ,jANfiO~£- - - i STEAM 
s 20 +00 'N6.:r •9Q_ TA-18-101131 I 0-1093 ,MANHOLE I STEAM 

TA-III-1094i IO_;IOiil4 \MANHOLE I STEAM ISZO+OQ W~~~ 
TA-18-10~18=-ibg!l~- IUNASSIGNED 
TA-18-10~ I 8-10911 i UNASSIGNED 
TA-18-101171111-10117 i !UNASSIGNED 
TA-10-109111 I e-101111 I I UNASSIGNED 
TA-10-1011111 18-1099 iCOHDENSATE PUMP !ST'EAM SSO+OO w 30+00 
TA-18-11001 I 0 -II 00 IIAAHHOLE I ABANDONED lllil~ S25+00 W35+00 
TA-i8-IIOII18-1101 I \REMOVED 1966 
TA-10-11021 I 8-1102 I I RO.OVED 1966 
TA-111-1103! 111-1103 I 'Ll!~ _liH 
TA-10-1104[ I(! -I I 04 [REMOVED 
TA-18-1105!18-IIOS i !REMOVED 
TA-10-110~ 10-1100 I I REMOVED 
TA-l 8-IIO'f I 8 -I I 0 7~ rEMOVED 
TA-l e-1 108! I e- I I 0 8 TREMOVED 19~6~ 
TA-111-110111 111-1109 i I REMOVED 1950 
TA-l 8-1 1101 I e -1 I 1 0 --- TREMOVED~- 1958 
TA-18-1111! I II -II I I i REIIOVED 1961 
TA-10-1112/ I 8- I I 12 1 M•NHOLE -- lc;A-s -DRIP POT lz4s+QQ\Ii7o+OO 
TA-111-11131 I (!-II 13 lt.4ANHOLE , GAS nR·o POT S40+00 W70+00 
TA-111-11141 I 8- II 14 'IAANHOLE ~-GAS OkP- POT /540+00 W 73 +00 
TA-l 11-11151 I 8- II IS I MANHOLE · w•TER P~R.II. [S4!1+00 W 70+00 
TA-111-11101 I II- I I I II !MANHOLE . WATER P.RV. !S2S+00 W3S+00j 
TA-l 11-11171 I 8- I I I 7 'MANHOLE I WATER PR.V. !53!1+00 W40+00 
TA-l 8-1 118[ I II- II I 8 I MANHOLE ; WATER Js40+00 WII!I+OO 
TA-l 0-1 1191 I II- I I I II I MANHOLE I WATER ls2s+OO W40+00 
TA-l 11-1 IZ!ll I II- I I 20 1 t.4AN>io[.C - -- ----~,~WATER 1505+00-WZO+OO 
TA-l (!-1 1211 I 8 -II 21 !MANHOLE lAIR RELlEr VALVE 1530+00 WOO+OO 
TA-10-1122JI0-1122 !MANHOLE I WATER PRY. SSS+OO W30+00 
TA-18-1123J18-1123 MANHOLE GAS P.RY. 85+00W 5+00 
TA-l (!-11241 I 8- I I 24 !MANHOLE WATER I 530+00 W 7 5+00 
TA-l Il-l 12!11 I II- I I 25 [I.IANHOLE I ._TEA !S30+00 W 75+00 
TA-10-1 12111 I(! -1120 i I,IANHOLE -;WATER 'S30+00 W8S+00 
TA-111-1127118-1127 I MANHOLE 'WATER JS20+00 W5S+OO 
TA-l 0-112 t.IANHOLE ·GAS PR.V. ls8S+OO W 5+00 
TA-l o-1 1211 , TROUGH I s2stoo o+oo

1 
TA-18-1 I~ REMOVED 1349 
TA-10-113( ~-1131 ! IIEMOVED 1949 
TA-l 8-1132! I 0 -II 32 REMOVED 1936 
TA-l 0-1 I~ I 0- I I 33 I GUARD HOUSE 'RELOCATED TO TA·21-IIIe I I 
TA-l e-1 1 1 8- 1 1 34 , TROOGH , BAsKET wAsHING rAc. I S2s+oo o+oo 
TA-l 11·1 13!11 I(!- I 13 5 i TROOGH I BASKET WASHING rAC. 1325+00 0+00 
TA-10-113~ 111-1138 I lRtM-OV-EO 
TA-18-1 13 18-1137 REMOVED 
TA-I0-1138il8-1138 i ------- --[REMOVE'_[ 
TA-l 0-11311! I e- II 311 I I REMOVED 
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!STl<UCTVII[ lTRUCTVII[ I 
NLAIIIER DE!IICNATION !STRUCTURE NOMENCLATURE 

TA-t6-tl4 16- 114 
TA-16-1141 16 - II 41 

-· ·-

'"TAI6'-1,4'~t-.b l14'f I -..ANHOLE 
-- ~·~~· 

ii::T6-=Ii 56 i6-- II ~0 INC INERA DR 
TA -16 -II 5 I 16 - II~ I 
TA-16-1152 16- 1152 
TA-16- II 16 - I I~ 
TA-16 -1154 16-1154 
TA-16-11~~ IS-11~~ 
TA 16- II~ 16 - II ~6 
TA-16- II ~7 16-11~7 

TA-16-1158 16- 11~8 
TA-o6-11~9 16-11~9 

TA-16-116 16-1160 
TA-16-1161 16 - 116 I 
TA-16-1162 16-116l 
TA-16-116 16- 1163 
TA-16-1164 16- 1164 
TA-16-116~ 16- 116~ 

TA-16- 16ti 16- I 166 
TA-16-1167 16 - I 167 
TA-16-1168 16 ... I 168 
TA-16-1169 16-1169 
TA-16-117 16- 1170 
TA-16-1171 16- I 17 I 
TA-16-117 16- I I 2 
TA-16-117 16 - I 17 3 
TA-16- 1174 16- 1174 

I TA-16- II 16- ·~ 
TA-16-1176 16- I 176 

ITA-16- I 16- I I 
TA-16-1178 16- 1178 
TA -16-1179 16- I 179 
TA-16-118 16- I 180 
TA-16- 181 16 - I 181 
TA-16-1182 16 - I 182 
TA -16-1183 16- 1183 
TA-16-118 16-1184 
TA -16-118 16 - I 18~ 
TA -16-1186 16- I 186 
TA-16-118 16- 1187 
TA-16-118 16 - I 188 
TA-16-1189 16-1189 
TA -16-119 16- 1190 
TA-16-1191 16- 1191 
TA -16-1192 16- 1192' 
TA-16-119 iS - II 93 
TA-16-1194 16- I 194 
TA -16-119~ 16- 119~ 

TA -16-1196 16- 1196 
ITA-16- 16- 9 
TA-16-1198 16-1198 
A-16-119 16- 1199 

TA -16 -12CX 16- 1200 
TA -16 -1201 16- 1201 MANHOLE 
TA-16-120< 16 - 02 "'AN HOLE 
TA -16-120 16- 1203 MANHOLE 
TA -16- ~~ 16- I J4 JUN ION BC X 
TA -16-120 16 - 120~ "'AN HOLE 
TA -16-120 16 - 1206 MANHOLE 
TA -16 -120 16 - 1207 MAN HOLE 
TA-16-120 16 - 1208 MANHOLE 
TA -16 -120 16 - 1209 MANHOLE 
TA -16-1210 16 - 1210 MANHOLE 
TA-16-1211 16-1211 JUNCTION BOX 
TA -16-1212 16- 1212 MANHOLE 
TA -16-1213 16- 1213 MANHOLE 
TA-16-1214 16 - 1214 JUNCTION BOX 
TA-16 -121~ 16 - 121 ~ MANHOLE 
TA-16 -1216 16- 1216 JUNCTION BOX 
TA-16-1217 16- 1217 MANHOLE 
TA -16-1218 ,6 - 1218 MANHOLE 
TA -16-1219 16- 1219 MANHOLE 
TA -16-122 i6- 1220 MANHOLE 
TA -16- 1221 16 - 122 I "'AN HOLE 
TA -16-1222 16- 1222 MANHOLE 
TA-16-122 16- 1223 MANHOLE 
TA-16-122 16- 1224 "'AN HOLE 
TA-16-122 16- 122~ MANHOLE 
TA -16-122 16 - 1226 MANHOLE 
TA -16 -1227 16 - 1227 JUNCTION BOX 
TA-16-1228 16 - 1228 JUNCTION SOX 
TA-16-122 16 - 1229 MANHOLE 
TA -16 -123< 16 - 1230 MANHOLE 
T.ll-16- ,31 16 - I I MANHOLE 
TA -16 -123 16- 1232 MANHOLE 
TA -16 -1233 16 - 1233 MANHOLE 
T4 -16-123 16 - 1234 MANHOLJ:. 
TA-16-123 16 - 123!1 JUNCTION 80X 
TII-16-123E 16 - 1236 MANH LE 

-r=---=-. 

APPROXIMATE !ITRUCTVR£ D~!l~~~:~~'6~ REMARK!! GRID LOCATION NUM8(R 

REMOVED 19~6 TA-16-1237 16-1237 
REMOVED 1946 TA-16 -1238 16 -1238 
CANCELLED TA-16-1239 16- i239 
CANCE LED TA -16- 1240 16-1240 
CANCE .l:D TA-16-1241 16 -12 41 
CANCELLED TA-16-1242 16-1242 
CA'<CELLED TA-16-124 3 16 -1243 
CANCELLED ~:!4 16 - 1244 

--· 
16-124~ (A~rE~L~C , TA-•6-124~ 

WATER ARV _______ -rf45•00 
w 70•00 TA -16-1246 16 -1246 

UNAS5 IGNEO TA-16-1247 16-1247 
TA-16 -1248 16-1248 . TA-16-1249 16 -1249 . 
TA-16-12~0 16 -12~0 

" TA-16-1251 16 -12~1 
" TA-o6-1252 16 -12~2 

TA-16-12~3 16 -12~3 

' TA-16-1254 16-12~4 

TA-r6-125!> 16- !2~5 

TA-16-12 5S !6 -12~6 
I TA-16-1257 16 -12~7 

" I TA-16-1258 16-1258 

" TA-16-12~9 i6 -1259 

" ' TA-16 -1260 16 -1260 
TA-16-1261 16-1261 
TA-16-1262 16 -1262 

" TA-16-1263 16-1263 
TA-16-1264 16-1264 

" TA-16-126~ 16 -126~ ,, 
I TA-16-1266 !6 -!266 

" TA-16 -1267 16 -1267 
" TA-16-1268 16 1268 . TA-16-1269 16 1269 

" TA-16-1270 16-1270 
TA-16-1271 16 -1271 

" TA -16-1272 16 1272 
" TA-16-1273 16- r273 

TA-16-1274 16- •274 
TA-16-127~ 16- 127~ . TA -16-1276 16-ll76 
TA -16-1277 16-1277 
TA -16-1278 16-1278 
TA-16-1279 16-1279 . TA-16-1280 16-1280 

" ' TA-16-1281 16 - 12 81 
" TA-16-1282 16- 1282 

TA -16-1283 16-1283 
TA -16-1284 16 -1284 . TA-16-1285 6- 12 8 ~ 
TA-16-1286 16- 1286 . TA-16-1287 16-1287 

" TA-16-1288 16- 1288 . TA-16-1289 16- 1289 
" TA-16-129 16 -129 

TA-16-1291 16- 1291 . TA-16-1292 16-1292 
" TA-6-1293' 6 -129'"3' . TA-16-1294 16- 1294 

TA-16-129~ 16-1295 
TA -16-1296 16- 1296 . TA-16-1297 16-1297 

TELEPHONE 5 I~ +00 W4~+00 TA-16- 1298 16- 1298 
TELEPHONE 5 1~+00 W4~+00 TA-16-1299 16 - 1299 
TELEPHONE ·5 15 +00 W4~+00 TA-16-1300 16- 1300 
TELEPHONE ·S I~ •00 W~+OO T'A-Tb-rn 1 06-rrell 
TELEPHONE S 15 •00 W50+00 TA-16-1302 16-1302 
TELEPHONE IS 10+00 W~O+OO TA-16-13 16-1303 
TELEPHONE 5 15•CO W~O+OO rA-16- 304 16 - 30 4 
TELEPHONE Sl5+00 W~O+OO TA-16-130~ 16 -1305 
TELEPHONE 5 :5 +OO w~o• oo TA-16-1306 16 1306 
TELEPHONE 5 20+00 W~O+OO TA-16-1307 16 -1307 
TELEPHONE 5 zo •00 w~o. oo TA-16-1308 16 1308 
TELEPHONE S 15+00 W~~+OO TA-16-1309 16- 1309 
TELEPHONE 5 ~~ +OO w~~· o TA-16-1310 16-1310 
TELEPHONE 520+00 w~o.oo TA-16-1311 16- 1311 
TELEPHONE 5 20•00 w~~· oo TA-16-1312 16-1312 
TELEPHONE 5 20+00 W60+00 TA-16-1313 16- 1313 
TELEPHONE 5 2C+OO W60t00 TA-16-1314 16-1314 
TELEPHONE S 2~+00 W65+ 0 TA-16-1315 16- 131 ~ 
TELEPHONE 52~+00 W6~+00 TA-16-1316 16-1316 
TELEP .. ONE 5 35•00 W70+00 TA-16- 1317 16-1317 
TELEPHONE S ~0+00 W70+ 00 TA-16-1318 16-1318 
TELEPHONE S 40+00 W6~+00 TA-16-1319 16-1319 
TELEPHONE 5 40+00 w 70+ 0 TA-16- 1320 16- 1320 
TELEPHONE 40+00 W7~+00 TA-16- 1321 16-1321 
TELEPHONE 5 40+00 W65+00 TA-16-1322 16-1322 
TELEPHONE 5 ·~·oo W6~+ oo TA-16- 323' 6 -I 
TELEPHONE S 45+00 W6~+0 TA-16-1324 16-1324 
TELEPHONE S 4~ +00 W6~+00 TA -16- 1325 16-13'2~ 
TELEPHONE S 4~ +00 W6~+00 TA-16-1326 16- 1326 
TELEPHONE 54~ +00 W65+ OC TA-16-1327 16-1327 
TELEPHONE 5 4~+00 W70+0 ITA-16- 128 16- I r21f 
TELEPHONE s ~·oo w6~+00 TA- 16- 1329 16- 1329 
TELEPHONE 5 5~+00 W65+ 0 TA-16· 1330 16- 1330 
TELEPHONE S ~~+00 W70+()(l TA ·16-1331 16- 1331 
TELEPHONE 5 60+00 W70+00 TA-•"-''u It!- 13~2 
TELEPHONE 5 ~~+00 W65t00 

!STRUCTURE NOMENCLATURE REMARKl APPROXIMATE !STRUCTURE STRUCTURE ~TRUCTURE NOMENCLATURE REMARKl APPROXIMATE 
CRID LOCATION NUM8ER DE!IICNATION GRID LOCATION 

MANHOLE TE ~PH NF s~~.oD W6D+OO A-IFi-1 4 16 1334 r.~ANSFOR"'ER STATION NOT SHOWN 
MANHOLE TELEPHONE 5~~·oo w~~·oo TA-16-133~ 16-133~ TRANSFORMER STDJ"ION NOT SHOWN 
MANHOLE TELEPHONE s ~~ +00 w ~~ +00 
MANHOLE TELEPHONE 5~~+00 w~O+OO TA-16·1~37 16-1337 '·IANH L~ ST~AM "<OT SHOWN 
JUNCTION EOX TELEPHONE s~~·oo W4~+00 TA·t6-t338 •6 -1338 'IAN HOLE STEA"' I NOT SHOWN 
"'ANHOLE TELEPHONE s 60+00 w 45 .. 00 TA-16- 1339 16-1339 llANHOLE, SEWER I ~OT SHOWN -+-
MANHOLE TELEPHONE s;;:~g-~ TA-·~-~~41) '6 '!~'2 VI NO fG~~£L ! ".40f SHOWN 
MANHOLE i£L£PMONE TA-t6- t.341 r6 1.341 rANK FUEL U. G. '<OT SHOWN ----
"AN HOLE TELEPHONE S~•OO W4o.oo TA-16·1342 16 1342 ANK FUEL UG 11/0T SHOWN 
MANHOLE TELEPHONE s ~~ +00 w 3~+00 TA-16·1343 16-!343 iALVE PIT ~or SHOWN 
JUN<'TION fOX TF FPHflNF 5 ~~·oo w 3~ +00 
"'ANHOLE TELEPHONE 5 511+00 w 3~ +00 
MANHOLE TELEPHONE 560+00 W35+00 
JUNCTION i!OX TELEPHONF 60+00 W30+0 
MANHOLE TELEPHONE 560+00 W30+00 
MANHOLE TEL [PHONE S60+00 W30 •00 
JUNCTION II OX TELEPHONE 560+00 w 30+00 
JUNCTION !lOX TELEPHONE 560+00 w 3~ +00 
MANHOL TL f PHONF 6~+00 W3~+00 

"'ANHOLE TELEPHONE '565+ W3~ +OC 
"'AN HOLE TELEPHONE 560+00 w 35+00 
MANHOLE TELEPHONE .560+00 w 3~+00 
JUNCTION :lOX TELEPHONE 5 5~+00 W2~+00 
MANHOLE TELEPHONE 5~~·oo W2~+00 
~IAN HOLE TELEPHONE s ~~ +00 W2~+00 : 
JUNCTION 'OX TELEPHONE s ~~+00 W2~+00 ' 
MANHOLE TELEPHONE 5 60+00 W25+00 
MANHOLE TELEPHONE 560+00 W2~+00 

MANHOLE TELEPHONE s 60+00 W20+00 ' 
MANHOLE TELEPHONE 5 60+00 W20+00 
MANHOLE TELEPHONE 5 65+00 W20+00 
JUNCTION II OX TELEPHONE S65+00 W20+00 I 
"'ANHOLE TELEPHONE 56~+00 Wl5 +00 
MANHOLE TELEPHONE 6~+00 WIO+OO 
MANHOLE TELEPHONE 56~+00 WIO +00 I 
MANHO-i' TFI .. I>HnN .. l<7n>flfl w ''"" I 
JUNCTION SOX TELEPHONE s 70+00 w ~ +00 
MANHOLE TELEPHONE 5 50+00 W2~+00 

JUNCTION lOX TE .EPHOIIE 15~0+ 0 W25+0C 
MANHOLE TE :fP~NE 1s~ •oc w2~• 
JUNCTION II OX TELEP,'lNE S50+00 w 25+ 00 I I 
"'AN HOLE TELEPHONE S~O+OO W2~+ oo ' 
MANHOLE TELEPHONE S~+OO W2~+00 I ' 
MANHOLE TELEPHONE 550+00 W2~+00 
MANHOLE TELEPHONE 54~+00 W2~t0 -JUNCTION .'lOX TELEPHONE S4~+00 W25+00 
JUNCTION ·lOX TELEPHONE 1~4~+00 W25+00 
MANHOLE TELEPHONE S4~+00 W25+00 
MANHOLE TELEPHONE 54~+00 W30+00 
MANHOLE TELEPHONE S45+00 W2~+00 

MANHOLE TtLEPHONE 540+00 W25+00 
JUNCTION 30X TELEPHONE 540+00 w 30+00 
MANHOLE TELEPHONE 54~+00 W30+00 I 
"'ANHOLE T LEPHONE 545+00 w 30+00 ' 
JUNCTION 30X TELEPHONE 535+00 W2~+00 
MANHOLE TELEPHONE 535+00 w2~•o 
MANHOIT TELEPHONE 5 35+ 00 w 25+00 
.JUNCTION 30X TELEPHONE 5 3~+00 W2~+00 

MANHOLE TELEPHONE 53~+00 W20+00 I 
JUNCTION !OX TELEPHONE 53~+00 W20+00 
MANHOLE TELEPHONE 5 3~+00 w 20+00 
MANHO<-E TELEPHONE 535+00 w 20+00 I 
JUN I JN 3( T LEPHONE 53~+00 WI~ +00 I 

' MANHOLE TELEPHONE 53~+00 WI~ +00 I 
MANHO E TELEPHONE 53~+00 WI~ tOO 
MAN.,OLE T~<-EPHONE 535+00 WI~ +00 ' 
JUNCTION lOX TELEPHONE 5 3~+00 WIO +00 
MANHC LE "ELEPHONE 535+00 W30+00 
MANHOLE TELEPHONE 540+00 w 30+00 FJGURE 16-13 JUNCTION SOX TELEPHONE 5 40+00 w 30+00 
MANHOLE TELEPHONE S4C+00 W3~t00 'C' .. --.-.~ro;r-D MANHOLE TELEPHONE 540+00 W3~<1l !\ .. , .1& --.... ••• ..• - :- 1 . TA-16 STRUCTURE LOCATION INDEX JUNCTION BOX TELEPHONE 53~+00 W3~0 ......... '.>I f! . 

MANHOLE TELEPHONE 535+00 W3~.Q; i \~ . L. . ......, -- ' D " ~ . (5 OF 5) MANHOLE TELEPHONE 530+00 W30+00 
MANHOLE TELEPHONE 5 30+00 w 2~+ 00 

REV.1 6/2 7/90 JUNCTION BOX TELEPHONE 530+00 W40t00 
MANHOLE TELEPHONE s 30+00 w 40+00 
MANHOLE TELEPHONE 530+00 W40+00 
MANHOLE TELEPHONE 5~+00 W40+00 
MANHOLE TELEPHONE 530+00 W3~+00 
MANHOLE TELEPHONE 530+00 W3~00 UNIVERSITY Of' CALIFOI'NIA 
MANHOLE TELEPHONE 5 30+00 w 40+ 00 

WS~@~ MANHOLE TELEPHONE S2~+00 W40+00 t:: ::::::. HH•=-:~~~,:~C::l MANhOLE TELEPHONE 52~+00 w 40+00 
MANHOLE TELEPHONE 525+00 W4~+00 
MANHOLe TELEPHONE 5 0+00 W~+OO FACILITIES ENGINEERING DIVISION MANHOLE TELEPHONE 520+00 w ~·oo 
JUNCTION BOX TELEPHONE 520+00 W45t00 

ICC C\.AIWCAYIOII 
MANHOLE TELEPHONE 520+00 W4~00 INDEX SHEET 
MANHOLE TELEPHONE 520+00 W45+00 

_E H +00 W45t STRUCTURE LOCATION PLAN 
CANCE LED TA-16 S-SITE fA PAC TOR . STATinN l<,li'l+M llf'VhM 

VALVE HO.'_SE N(l "HOlliN ...... -o••• VALVE Ha:SE NOT SHOWN w. ~L--.4-r .... , .. 00 

ENG-R 5111 
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TA-18 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 18 is occupied by the Advanced Nuclear Technology Group, 

responsible for critical assembly research and for nuclear emergency operations. 

Hazardous materials utilized at TA-18 include special nuclear materials and supporting 

materials for nuclear criticality studies. The site was originally used as a firing site, and 

hazardous and radioactive materials may possibly be present as contaminants from these 

activities (DOE, 1987a). Plans for TA-18 include further development as the focus of 

criticality research. 

TA-18 lies at elevations ranging between 6, 780 and 6,900 feet asl. It is located in Pajarito 

Canyon at the intersection of the main canyon with a large branch of the canyon, Three 

Mile Canyon. The adjacent canyon walls are steep in this area. The canyon floor consists 

of alluvial silt, sand, and gravel, and the underlying bedrock is welded and non-welded 

Bandelier Tuff. Drill-holes 1,000 to 2,000 feet downstream of TA-18 encountered 8 to 11 

feet of alluvium in the center of the channel, thinning toward the canyon walls (Apt and 

Lee, 1975). 

The area is in the Ponderosa Pine/Pinon-Juniper and Ponderosa Pine-fir overstory 

vegetation zones. Soil types include Typic Ustorthents-Rock outcrop complex, Hackroy 

sandy loam, and rock outcrop (Nyhan et al., 1978). At TA-18, the potentiometric surface of 

the main aquifer in the Los Alamos area lies at about 5,870 to 5,900 feet asl. There are 

over 800 feet of unsaturated tuff and volcanic rock between the surface and the ground 

water table. There is little potential for downward flow from the surface because of the low 

moisture conditions of the tuff (IT, 1987a). 

Stream flow in Pajarito Canyon in the area of TA-18 is ephemeral, flowing only in response 

to storm runoff and snow melt (IT, 1987a). Perched ground water occurs in the alluvium of 

Pajarito Canyon at TA-18, but it is not connected hydraulically with the main aquifer. The 

saturated thickness of the alluvium in Pajarito Canyon varies, but average 1 0.01 feet in a 

monitoring well closest to TA-18. Seasonal fluctuations are noted in the saturated 

thickness of the alluvium, with the highest water levels occurring in the summer. The 

range in flow rate of this perched ground water is 8 to 23 feet per day (IT, 1987a). 

WP:LAN:TA-1649120 



The quality of the perched ground water in Pajarito Canyon is generally good and meets 

most drinking water standards. Some parameters rarely exceed numeric limits for drinking 

water, such as manganese, total uranium, and total dissolved solids (Apt and Lee, 1975). 

No routinely analyzed volatile organic compounds have been detected in the water. 

TA-18 is located within the Pajarito Canyon channel and, therefore, may be subject to 

flooding. The Final Environmental Impact Statement shows that, with the restriction due to 

a bridge at TA-18 (maximum discharge allowed= 42 cubic meters, or 1,500 cubic feetls}, 

the channel should carry the 10Q-year flood event (31 cubic meters or 1,080 cubic feetls} 

(DOE, 1979). 

WP:LAN:TA-16491'21 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs} IN TA-18 

18-001 
18-002 
18-003 
18-004 
18-005 
18-006 
18-007 
18-008 
18-009 
18-010 
18-011 
18-012 

WP:LAN:T A-1724-19 

LAGOONS AND DRAINLINES 
FIRING SITES I DROP TOWER 
SEPTIC SYSTEMS 
TANKS I LINES 
SOIL CONTAMINATION AT FORMER MAGAZINE SITES 
URANIUM SOLUTION PIPE 
SUSPECTED BURIAL SITE 
UNDERGROUND STORAGE TANK 
LEAKAGE FROM PCB TRANSFORMERS 
STORM SEWER OUTFALLS 
POTENTIAL CONTAMINATION BENEATH FORMER STRUCTURE 
SUMPS, ACID DRAINLINES, OUTFALLS 



18-001 LAGOONS AND DRAIHLIHES 10/31/90 

SUMMARY 

LOCATION TA-18 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDClJS RELEASE 
RADIOACTIVE RELEASE 

LAGOON 

TREATMENT/DISPOSAL 
ACTIVE 
1975 - PRESENT 
SUSPECTED 
SUSPECTED 

UNIT INFORMATION 

SUSPECTED HAZARD<lJS WASTE 
SUSPECTED RADIOACTIVE WASTE 

Two 60' x 120' lagoons [18·001(a)J are constructed of Gunite, are enclosed by an 8' chain link fence, and have 6' high 
earth berms. The lagoons are identified by structure I"'UUt)er TA-18-162 and serve the sanitary syst• of TA-18, except 
kivas 1-3 (TA-18-23, -32, and -116), all of which are served by septic systems (see SWMU No. 18-003). There are an 
estimated 12,000 ft of sanitary sewer lines in TA-18 [18-001(b)J connecting most of the buildings to the lagoons. 
TA-18-30 is identified as having a sump with a gravity drain [18-001(c)J that e.pties into the sanitary sewer lines and 
lagoons. 

WASTB INFORMATION 

The sump and gravity drain [18-001(c)] potentially contained uranium-235, beryllium, and photographic ch•icals. The 
lagoons [18·001(a)] and sanitary sewer lines [18·001(b)J contain sanitary sewage, and possibly uraniua-235, barylllua, 
and photographic ch•icals fr011 TA-18-30. The lagoons contain sanitary sewage and possibly photographic waste 
solutions, according to the RFA. At one time the lagoon received liquids pul.,ed and transported by truck fro. septic 
tanks at other technical areas. The lagoons have been sampled and analyzed for volatile organics, s .. i-volatile 
organics (samples from the south lagoon) and EP toxic metals (samples fr011 the north lagoon). The results of the 
analyses indicate all constituents are below detection l i11its. 

RELBASB INFORMATION 

The lagoons [18·001(a)J discharge to Pajarito Canyon via an NPDES outfall (serial no. 04S) <see Appendix A). Presently, 
there are no releases of hazardous wastes, although residues fr011 past discharges may potentially be found at the 
discharge point. 

SWMU CROSS-REPBRENCB LIST 

S\MJ NlJI4BER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRucTURES 

18-001(a) TA18-4·CA/ST/0·A/I·HW/RW 18.001 Talc 16 : 2 4 TA-18·162 
18.002 

18-001(b) TA18·4·CA/ST/O·A/I·HW/RW Talc 16 : 3 
18-001(c) TA18·4·CA/ST/O·A/I·HW/RW Talc 18 : 54 TA-18·30 



18-002 FIRING SITES / DROP TOWER 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA·18 
FIRING SITE/DROP TOWER 
DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS DECOMMISSIONED/INACTIVE 
PERIOD OF USE 1944 • EARLY 1950s 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

According to the CEARP, two firing sites were present in thia technical area. The firat site [18·002(a)J, located at 
the west end of Pajarito Canyon, was used for smell charges of several hlrldred lbs end included a firing cheni)er, 
TA-18·3, constructed of 1·inch thick steel and measuring 2' x 2' x 2'2" deep. The cheni)er has been retnOved. The first 
firing site also includes a battleship building, TA-18·2. Instruments recording experi.ental data were located in this 
building during the experimental firings. The battleship building has not been removed. The second site [18·002(b)l, 
located at the south end of the canyon, was used for charges of a few lbs each. This firing chamber, TA-18·4, was 
similar to TA·18·3, was constructed of 1·inch thick steel, and Measured 2' x 2' x 2' deep. This chamber has also been 
removed. The second firing site also includes a battleship building, TA·18·5, which is still present. A drop tower 
[18·002(c)l was used in tests involving inert, HE, and ballistic objects. The location of the drop tower is not known. 

WASTB INlORMATION 

Suspected contaminants include uranium, possibly bariUII from HE, cadmium, beryll h.111, end lead. 

RELEASE INFORMATION 

Information on decommissioning of these sites is not available, however, LANL staff indicate the possibility that 
residuals remain is smell. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

18·002(a) TA18·1·CA·I·HW/RW ? 18.003 Tsk 18 : 64 74 
TA18·2·CA·I·HW/RW ? 18.004 

18.078· 
18.080 

18·002(b) TA18·1·CA·I·HW/RW 7 18.003 Tsk 18 65 75 

18·002(c) 

TA18·2·CA·I·HW/RW 7 18.004 

TA18·1·CA·I·HW/RW 

18.078· 
18.080 

ASSOCIATED STRUCTURES 

TA·18·2, ·3 

TA·18·4, ·5 

7 Indicates uncertainty with RFA Unit correlation. 



18-003 SEPTIC SYSTEMS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-18 
SEPT! C SYSTEM 
DISPOSAL/TREATMENT 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 
SOLID WASTE 

OPERATIONAL STATUS ACTIVE/INACTIVE SUSPECTED MIXED WASTE 
PERIOD OF USE 1944 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

Four active septic syste!IIS and four inactive septic syst- are present in TA-18. 

Sloi4U NO. STRUCTURE PER I OD OF USE CAPACITY DIMENSIONS CONSTRUCTION DISCHARGE BUILDING 
18-003(a) TA-18-105 1946-present 2500 gal. 5'4"x 5'4"x 12'deep rein. concrete leach field TA-18-23 
18·003(b) TA-18·39 1947-present 524 gal. 4'x 7'x 5'6" deep rein. concrete leach field/outfall TA-18·105 
18·003(c) TA-18·42 1952-present 587 gal. 6 1 dia. x 7' deep rein. concrete leach field/outfall TA-18-32 
18·003(d) TA·18·120 1960-present 500 gal. Ll'\knolol'l Ll'\knolol'l leach field/outfall TA·18·116 
18·003(e) TA-18-40 1952·? unknolol'l 6' dia. x 6' deep rein. concrete leach field/outfall TA·18·31, ·37 
18-003(f) TA·18·41 1952·? unknown 9 1 X 51 X 51 deep rein. concrete drain field/outfall TA·18·30 
18·003(g) TA-18·43 1944·? unknown 3' X 5' X 5' deep concrete outfall TA-18-1, ·47 
18·003(h) TA·18·152 ? . ? 500 gal. 4'4"dia x 5' long steel unknown TA·18·28 

Inactive outfalls into Pajarito Canyon associated with TA-18·40 and -43 do not have NPOES serial numbers. TA-18·41 is 
associated with an inactive outfall into Pajarito Canyon with NPOES number 104. TA-18·39, ·42, and -120 are Unpen.itted 
Individual Liquid Waste Systems (numbers LA-27, ·28, and -29, respectively). TA-18-40, ·41, and ·43 were reportedly 
removed before March, 1980. SWMU Nos. 18-003(&), (b), (c), and (d) are active. SWMU Nos. 18·003(e), (f), (g), and (h) 
are inactive. Building TA-18·23 is Kiva 1; Building TA-18-32 is Kiva 2; Building TA-18-116 is Kiva 3. TA-18·152 .ay 
have been removed. TA-18·105 is a settling pit that is a component of the septic systeM that includes TA-18-39 and 
serves Kiva 1, TA-18·23. 

WASTE INFORMATION 

Septic tanks TA-18·39, TA-18·42, and TA-18·120 received wash water from their respective Kiva drains; this water 
potentially contains radionuelides. Additionally, high oil content has been reported in TA-18-120. The inactive 
systems (TA-18·40, ·41, -43, and ·152) received primarily sanitary waste. It is possible that small quantities of 
solvents and other chemicals may have been included in the waste. Waste in TA-18·40, ·41, and -43 .. y have included 
beryl L h.111, uraniun-235, and photo processing che~~icala. Waste in TA-18·152 may have Included uraniUII-235 and beryll iua. 
TA-18·40, ·41, and -43 are potentially conta.inated with berylliu., U-235, and hazardous cheMicals. 

RELEASE INFORMATION 

The septic syst..a associated with the kivaa discharge to Leach/drain fields, and to the outfalla associated with 
TA-18-39, ·42, and -120. These fields are probably cont&~~inated with uraniu., plutoniUII, and perhapa hazardous 
materials. The extent of cont•ination and possible IIObil ization fra. the leach fields and outfalls is not known. 
TA-18-40, ·41, and ·43 discharged waste to outfalla or drain fields, and TA-18·152 .. y have as well. 

SWMU CROSS-BEPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTU!ES 

18·003(a) TA18·4·CA/ST/O·A/I·HW/RW Tsk 17 : 13 TA-18·105, SERVES TA-18·23 
18·003(b) TA18-4·CA/ST/O·A/I·HW/RW Tsk 18 : 46 TA-18·39, ·105 
18·003(c) TA18·4·CA/ST/O·A/I·HW/RW Tsk 17 : 10 11 TA-18·42, SERVES TA-18·32 
18·003(d) TA18·4·CA/ST/O·A/I·HW/RW Tsk 18 : 47 TA-18-120, SERVES TA-18·116 
18-003(e) TA18-4·CA/ST/O·A/I·HW/RW ? 18.077 Tsk 18 44 50 TA·18-40, SERVES TA·18·31 

? 18.081 
18-003(f) TA18·4·CA/ST/O·A/I·HW/RW ? 18.077 Tak 18 : 42 48 TA·18·41, SERVES TA·18·30 

TA18·11·CA·I·HW/RW ? 18.081 

(contii'Uld) 



18-003 SEPTIC SYSTBKS 10/31/90 

SWKJ NUMBER 

18-003(g) 

18-003ooih) 

Page 2 

SWKU CROSS-RilBBENCB LIST 
(continued) 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

TA18·4·CA/ST/O·A/I·HW/RW ? 18.077 Tsk 18 : 41 49 
TA18·11·CA·I-HW/RW ? 18.081 
TA18·4·CA/ST/O·A/I·HW/RW ? 18.077 Tsk 18 : 45 

? 18.081 

ASSOCIATED STRUCTURES 

TA-18·43, SERVES TA-18·1 

TA-18·153, SERVES TA-18·28 

? Indicates uncertainty with RFA Unit correlation. 



18-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-18 
TANK 
STORAGE 
DECCJ4MISSIONED 
1950s - 19n 
UNKNOWN 
UNKNOWN 

TAJfltS / LINES 

StJJIMARY 

10/31/90 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT INFORMATION 

This unit consisted of tanks in a containment pit used for storing liquid waste. Acid waste lines [18·004(a)] from the 
sinks on the west side of Building 30 connected to a pit, TA-18-38 [18-004(b)], which was a subsurface concrete pit (4' 
x 9' x 8') that contained two small stainless steel tanks that stored the waste until a tank was full. These tanks 
received radioactively contaminated liquid waste from Building 30. The full tank was then removed for waste collection 
and for cleaning and was then returned. In 19n, these tanks were removed and the inlet lines capped. The walls of the 
pit were knocked down and left in place, and the area was then backfilled to grade. A segment of the feed line is still 
buried under TA-18-30. 

WASTB INFORMATION 

The tanks and pit at TA-18-38 managed liquids suspected to contain radionuclides, solvents and other ch•icals. 

BELBASB INFORMATION 

No releases of hazardous materials from this unit are known. Until site characterization yields infor.etion that 
indicates there were no releases, it must be assumed, based on historic information, that old underground storage tanks 
have leaked. 

SWMU CROSS-REPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

18-004(a) 
18-004(b) 

TA18-5-CA/UST-I-HW/RW 
TA18-5-CA/UST-1-HW/RW 

Tsk 17 : 14 
Tsk 18 : 56 

ASSOCIATEp STRUCTURES 

SERVES TA-18-30 
TA-18-38 



18-005 SOZL CONTAMZNATZOK AT FORKER KAGAZZHB SZTES 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-18 
SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
EST. 1950s - 1978 

: UNKNOWN 
: UNKNOWN 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNZT INFORMATION 

Building TA-18·15 [18·005(a)l was used first as a magazine for the firing group and later as a storage area for 
contaminated materials. The building was demolished in 1978. TA-18·11 [18-005(b)] and TA-18·12 [18·005(c)l were high 
explosives storage magazines. They were located at the far north end of TA-18. Both were removed in 1960. 

WASTB INFORKATION 

The materials stored at 18·005(a) contained uranium and beryllium oxide and, according to LANL staff, there is a slight 
possibility that residues may be present in the area surrounding this former building. Storage magazines 18·005(b) and 
(c) stored high explosives. 

RELEASE INFORMATION 

The CEARP does not state evidence of any releases from 18-005(a) either during its operational lifetime or during 
dec011111issioning. It is not known if any sampling was l.l'ldertaken to verify the absence of contamination. HE 
contamination was reported in 18·005(b) and (c) in 1959. A 1988 E.R. progr8111 site visit showed slightly elevated 
beta/g8111111 and g11111111 reedings. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER~Sl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

18-005(a) TA18-1-CA·I·HW/RW Tsk 17 : 19 TA-18·15 
TA18·6·CA·I·HW/RW 

18·005(b) TA18·1-CA·I·HW/RW Tsk 16 5 TA-18·11 
18-005(c) TA18·1·CA·I-HW/RW Tsk 16 : 6 TA-18-12 



18-006 URANIUM SOLUTION PIPB 10/31/90 

SUJIMARY 

LOCATION TA-18 

TYPE OF UNIT(s) UNOERGROONO PIPE 

MATERIALS MANAGED RADIOACTIVE WASTE 

SUSPECTED MIXED WASTE 

UNIT USE STORAGE 

OPERATIONAL STATUS INACTIVE 

PERIOD OF USE 1969 • 1970s 

HAZARDOUS RELEASE UNKNOWN 

RADIOACTIVE RELEASE UNKNOWN 

UNIT INlORMATION 

This unit is described by CEARP as an l.ndergrcxn:l pipe used for storage of ursniUII solution associated with the Kinglet 
reactor. The solution is believed to have been r11110vec:t. However, the piping and pu1p r ... in in plsc:e. The pipe 
apparently runs from Building 168 southwesterly toward the fence. 

WASTE INlORMATION 

Urani1.111 solution was stored in this pipe. Residuals may be present in the pipe and ~· 

RBLBASB INFORMATION 

There have been no known releases to the envirOI"'IIent fr011 the pipe and associated equipment. Dec011111issioning 
information on the pipe and pu1p is currently not available. 

SWMU CROSS-RBFBRBNCB LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

18·006 TA18·7·UST·I·RW Tslc 17 : 15 TA-18·168 



18-007 SUSPECTED BURIAL SITE 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

: TA-18 
: LANDFILL 

MATERIALS MANAGED : SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : EST. 1949 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

A memo in ~ineering file 1757 indicates the possibility of Mterial buried beyond the old Kiva at TA-18. An ~loyee 
remen'bers l:iurying a tank in this suspected site about 1.25 miles up the canyon fr011 Kiva 2 (TA-18-32> in 1949. 

WASTE INFORMATION 

The tank may have been cont8111inated with radionuel ides or HE residues. 

RELEASE INFORMATION 

The site has not been investigated. No releases are known. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

18-007 TA18·8·L·l·HW/RW Tsk 17 : 30 31 WEST OF TA-18·32 



18-008 UNDERGROUND STORAGE TANK 10/31/90 

SUMMARY 

LOCATION : TA·18 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(S) 
UNIT USE 

: UNDERGROUND TANK 
: STORAGE 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE :EST. 1950s • 1966 
HAZARDOUS RELEASE : UNKNOWN 
RADIOA~TIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

Underground storage tank TA-18·104 was located approxi•tely where TA-18·250 is presently located, according to a 1957 
engineering drawing (ENG·R 136). It was abandoned in 1966 and subsequently re1110ved. 

WASTE INFORMATION 

The tank contained fuel oil. 

RELEASE INFORMATION 

Until site characterization yields information that indicates there were no releases, it RUSt be assl.llled, based on 
historic information, that old underground storage tanks have leaked. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

18·008 TA18·9·UST·I·PP 7 18.082 Tsk 18 : 76 TA-18·104 

7 Indicates uncertainty with RFA Unit correlation. 



18-009 LEAKAGE PROM PCB TRANSPORKBRB 10/31/90 

SUMMARY 

LOCATION TA·18 MATERIALS MANAGED SOliD WASTE 
TYPE OF UNIT(s) SOIL CONTAMINATION PCBS 
UNIT USE DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED 
PERICX) OF USE ? - 1988 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

A transformer located at TA-18·136 [18·009(a)] leaked in 1982. Transformers at stations TA-18·46 [18·009(b)l and 
TA-18·48 [18·009(c)l were both removed in 1988. A transformer at TA-18·142 [18·009(d)) leaked in 1988. Transformers 
removed since 1985 are visually inspected before removal. If stains are observed on the soil or concrete, the soil is 
analyzed for PCBs and appropriate cleanJP procedures are !n.,l..nted. A 1983 capacitor fire in the Pajarito Mesa Well 
No. 2, TA-18·252, resulted in the PCB contamination of walls, ceiling, floor and Installed equipment [18·009(e)). 
Firefighters used extinguishers and water to douse the blaze, resulting in conta.intion of the floor drain pipe and soil 
surrounding the door. The soil was reportedly removed to MDA·G after removal operations reached soil depths at which 
PCBs were no longer detected. The building was cleaned with Fantastic brand cleaner and repainted. The equipment was 
not cleaned and may be releasing PCBs each time it is started up. 

WASTE INFORMATION 

All the transformers [18·009(a) through (d)] contained <50 ppm PCBs. The equipment in the pumphouse contained PCBs. 

RELEASE INFORMATION 

Approximately 50 cubic ~~eters of soil contMinated by the leak at 18·009(a) were removed in 1982. No information is 
available on the extent of the PCB·contaminated oil leaks at 18·009(b), (c), and (d), nor if residual contamination 
remains. It is not known whether residual PCB conta.ination re~Mins at 18·009(e). 

SWKU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

18·009(a) 
18·009(b) 
18·009(c) 
18·009(d) 
18·009(e) 

TA18·9·UST·I·PP 
** 
** 
** 
** 

Tsk 18 57 
Tsk 18 62 
Tsk 18 68 

ASSOCIATED STRUCTURES 

TA-18·136 (NE OF TA-18·116) 
TA-18·46 
TA-18·148 
TA-18·142 
TA-18·252 

** No corresponding E. R. Progra. unit. 



18-010 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDilJS RELEASE 
RADIOACTIVE RELEASE 

TA-18 
llJTFALL 
DISPOSAL 
ACTIVE 
? - PRESENT 
UNKNCMi 
UNKNCMi 

STORK SBWBR OU'r~ALLS 10/31/90 

SUMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE ~ASTE 

UNIT INFORMATION 

Storm sewer outfalls are associated with the main building complex at TA-18, buildings TA-18-28, -30, -31, -37, and 
-147. One storm sewer outfall [18-010(a)l is located along the west side of the main complex. A second storm sewer 
outfall [18-010(b)] is located on the west side of TA-18-30. A third storm sewer outfall [18-010(c)] is located south 
of TA-18-30, and it receives drainage from the area east of TA-18-30 and around TA-18-31. A fourth storM sewer outfall 
[18-010(d)] receives drainage from the paved area near TA-18-37. A final outfall [18-010(e)] receives drainage from the 
area between TA-18-28 and TA-18-147. There is a storm sewer [18-010(f)] leading from Kiva 2, TA-18-32. 

WASTE INFORMATION 

These units manage storm water. Radioactive source and waste material, lead bricks, and flanmable liquids are stored on 
paved areas around 18-010(a) through (e) and contamination frOM this storage could have reached the stona sewers and 
outfalls. There is no waste information available for 18-010(f). 

RBLBASB INlORMATION 

It is unknown whether releases have occurred fro. these areas. 

S\o'MU NUMBER CEARP 

18-010(a) ** 
18-010(b) ** 
18-010(c) ** 
18-010(d) ** 
18-010(e) ** 
18-010(f) ** 

SWMU CROSS-RBFBRBNCB LIST 

IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

Tslc 18 : 39 
Tsk 18 : 39 
Tsk 18 39 
Tsk 18 39 
Tslc 18 39 
Tslc 18 51 

ASSOCIATED STRUCTURES 

~ST OF TA-18-30 
~ST OF TA-18·30 
SOUTH OF TA-18·30 
NEAR TA-18·37 
BET~EN TA-18·28 AND ·147 
SERVES TA-18·32 

** No corresponding E. R. Progr• unit. 



18-011 POTENTIAL CONTAMINATION BENEATH FORMER STRUCTURE 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-18 
: SOIL CONTAMINATION 
: DISPOSAL 

OPERATIONAL STATUS : DECOMMISSIONED(?) 
PERIOD OF USE : 1940s - 1950 
HAZARDOUS RELEASE : KNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 

UNIT INPOBMATION 

Generator building TA-18-22 was reportedly contaminated with .ercury in the mid-1950s. Engineering drawings ENG·R5112 
(9/21/83) and ENG-R136 (7/30/57) indicate the building was removed in 1950. 

WASTE INPOBMATION 

Mercury was handled in TA-18-22. 

RELEASE INPORMATION 

Generator building TA-18-22 has been removed. No fnfon~etion is available concerning the decommissioning efforts and 
contamination at time of removal, nor is any available on any residual contamination. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

18-011 ** Tsk 17 : 16 TA-18·22 

** No corresponding E. R. Program lllit. 



18-012 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SUMPS 1 ACID DRAIHLIDS 1 OU'l'FALLS 10/31/90 

: TA-18 
: DRAINS 
: DISPOSAL 

ACTIVE 
? - PRESENT 
SUSPECTED 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNIT INFORMATION 

A combined acid/storm sewer [18-012(a)] serves Kiva 3, TA-18-116. Two sumps in the basement of TA-18-30 have pumped 
water through an outfall into Pajarito Canyon [18-012Cb)]. A sump and two drains of unknown origin [18-012(c)] are 
located northeast of TA-18-141. Drains of unknown origin and purpose [18·012Cd)] are located behind building TA-18-129 
and are marked with a cement post. 

WASTE INFORMATION 

Acid/storm sewer 18·012(a) may have handled radioactive waste and acids. Building TA-18-30 [18·012(b)] is known to have 
handled polonium, and also possibly handled photographic chemicals, uranium-235, and beryllium. Possible wastes handled 
by 18-012(c) include uranium-235, plutonium-238, and photo processing chemicals. No information is available concerning 
the waste material handled by 18-012(d). 

RELEASE INFORKATION 

In early 1965, acid/stoMI sewer 18-012(a) overflowed, possible releasing uranium-235 and plutonium-238. At least one 
major contamination event involving polonium occurred at TA-18-30; the possibility of contamination of Sl.lllp water and 
the outfall area [18·012(b)] by polonium or by photographic ch•icals, uranium-235, or beryll ha is unknown. There are 
no known releases fr~ 18·012(c) or (d). Beta and gamma readings taken in the vicinity of 18·012Cd) during an E.R. 
program site visit in 1988 indicated slightly elevated gamma exposures. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

18-012(a) ** Tsk 17 : 12 SERVES TA-18·116 
18-012(b) TA18·4·CA/ST/O·A/I·HY/RY Tsk 18 : 40 43 55 IN TA-18·30 
18-012Cc> ** Tsk 18 : 53 NEAR TA-18-141 
18-012(d) ** Tsk 18 : 52 BEHIND TA-18·129 

** No corresponding E. R. Program unit. 



SWMU 

TA-18 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 
.. -------------------------------------------------------

18-001(a) 
18-001(b) 
18-001 (c) 
18-002(a) 
18-002(b) 
18-002(c) 
18-003(a) 
18-003(b) 
18-003(c) 
18-003(d) 
18-003(e) 
18-003(f) 
18-003(g) 
18-0Q3(h) 
18-004(a) 
18-004(b) 
18-005(a) 
18-005(b) 
18-005(c) 
18-006 
18-007 
18-008 
18-009(a) 
18-009(b) 
18-009(c) 
18-009(d) 
18-009(e) 
18-010(a) 
18-010(b) 
18-010(c) 
18-010(d) 
18-010(e) 
18-010(f) 
18-011 
18-012(a) 
18-012(b) 
18-012(c) 
18-012(d) 

18-1, 18-2, 18-5, 18-7 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1 , 6120/90 
I AII..I•TA II ......... MA 

18-2, 18-7 
18-1 
18-3 
18-3 

Not shown 
18-1 

18-1' 18-7 
18-1, 18-7 

18-1 
18-1 
18-1 
18-1 
18-1 

18-1' 18-4 
18-4 

18-3, 18-4 
18-3, 18-4 
18-3, 18-4 

18-1 
18-1, 18-6 
18-1' 18-4 

18-1 
18-1 
18-1 
18-1 
18-5 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
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STRUCTURE 
NUUIIER 

TA-18- I 
TA-18-2 
TA~I&-3 

TA-18·• 
TA-18-!1 
TA-18-8 
TA-18-7 
TA-18-8 

T.&.-18-e 
TA-111-10 

~II 
TA-18-12 
T4-18- 13 
TA-18- 1• 
TA-18-15 
TA-18- Ill 
TA-18-17 
TA-18- 18 
TA-18- Ill 
TA-18-20 
TA-111-21 
TA-111-22 
TA-111-23 
TA-18-24 
TA-111-2!> 
TA-111-211 
TA-18-27 
TA-111-211 
TA-18-211 
TA-111-.30 
TA-111-31 
TA-111·32 
TA-111-33 
TA-18·34 
TA-18-~ 

TA-18-38 
TA-111-37 
TA-111·311 
TA-18- II 
TA-111·40 
TA-1&-•1 
TA-111-42 
TA-1&-•3 
TA-111·._. 
TA-111-45 
TA-111-411 
TA-111-47 
TA-l&·•& 
TA-1&-•11 
TA-111·!>0 
TA-18·51 
TA-18·52 
TA-111-53 
TA-111-54 
TA-111-!>!> 
TA-111-!>e 
TA-111·57 
TA-111-!>e 
TA-111·511 
TA-111-80 
TA-111-111 
TA-111-82 
TA-18-83 
TA-18·8· 
TA-1&-es 
TA-18-Be 
TA-111·117 
TA-111-88 
TA-18·811 
TA-111-70 
TA-18-71 
TA-111-72 
TA-18·73 
TA-111·7• 
TA-18-75 
TA-18-711 
TA-111·77 

f{:: ::: ~: 
TA-111·80 
TA-18·111 
TA-111-82 
TA-111-113 
TA-111·&4 
TA-111-~ 

TA-111-ae 
TA·III-117 
TA·III·I!e 
TA· 111-811 
TA-111·110 
TA-111·111 
TA-18-112 
TA-18·113 
TA·III·IM 
TA-111-115 
TA-111·118 
TA-111·117 

... ~-=-

STRUCTURE 
DESIGNATION 

PL- I 
PL -2-
PL -J 

PL-• 
PL -3 
PL -8 
PL-7 
PL-8 
PL-9 
PL-10 
PL- II 
PL- 12 
PL- 13 
PL-1• 
PL-15 
PL- !8 
PL-17 
PL-18 
P -Ill 
PL-20 
PL-21 
PL-22 
PL-23 
PL-24 
PL-2S 
PL-211 
PL-27 
PL-211 
PL-211 
PL-.30 
PL-31 
PL-32 
PL-33 
PL-34 
PL-3!> 
PL-38 
PL-37 
PL-38 
PL-311 
PL-•O 
PL-•1 
PL-•2 
PL-•3 
PL-44 
PL-•S 
PL-411 
PL-•7 
PL-•a 
PL-•11 
PL-50 
PL-!>1 
PL-32 
PL-53 
PL-54 
PL-55 
PL-511 
PL-57 
PL-511 
PL • 511 
PL-eo 
PL-111 
PL-112 
PL-113 
PL·II• 
PL-11!> 
PL-1111 
PL-117 
PL-1111 
PL-1111 
PL-70 
PL-71 
PL-72 
PL-73 
PL·7• 
PL-7!> 
PL-711 
PL-77 
PL -711 
p -711 
PL-80 
PL-111 
PL-112 
PL-83 
PL·&• 
PL-85 
PL-I!e 
PL-117 

" -ee 
PL-1111 
PL-110 
PL-111 
PL-112 
PL-IQ 
PL·IM 
PL-95 
PL-118 
PL-117 

'TAU("TUAr NOU( NC l ATURE 

! LABORUORY BUILDING 
8ATT~E3>11P BuiLDING 

BATTLESHIP BUILDING 

5U8UARINE 8 I DING 
SU81.<4RINE BUILDING 
INSTRUUENT CHAU8ER 
4SSEUBLY BUILDING 

"'AGAZINE 

WAREHOUSE 

STORAGE BUILDING 

ASSE ... IILY BUILDING 

VAULT 
GUARD H~E 
WAREHOUSE 
LOG CABIN 
LABORATORY &. OFFICE BLDG. 
UTILITY BUILDING 
ASSEI.ABLY B ILDING 
TA.trott<. 
TANK 

-
GUARD HOUSE 
WASTE PIT ' HOIST 
TANI'\ 
T_.NK 
TANK 

TAN!'\ 

TANI'o 
!.WITCHGCAR STATION 
TRANSFORMER STATION 
TRANSFORMER STATION 
MANHOLE 
'-IAN HOLE 
MANHOLE 

MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
t.AANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
t.AANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
MANHOLE 
HOSE HOUSE 
I.IANHOLE 
MANHOLE 
I.IANHOLE 
MANHOLE 
MANHOLE 

REUARKS I APPROXIUATE STRUCTURE STRUCTUM 
I GRID ~DCATION NUUBER DESIGNATION 

t~ •2·~-~ ~~7!~- TA-18·98 PL-1111 
I 5 37•!>0 ( 187.!><) TA-18-W PL-99 

REUOVED IIJ<4~ TA-1&·100 PL· 100 
REUOVED 19.3 TA-111-101 PL- 101 

5 !>0•00 E I 82•~ TA-111-102 PL- 102 

REUOVED 1952 TA-111·103 PL- 103 
REI ·JCJ.; :D 0 TA·Z1-I TA-18·1~ p - 10. --
RELDCAT[O TO T4-27-2 T4-18-10!> PL- 10~ 

RELOC~TED TO TA-27- 3 T4-lll-108 PL- 1011 
ALLOCATED TO TA·S-1 TA-18- 107 PL- 107 

REUOVED 1980 T4-18-108 PL- 108 
REt.OOVED 11180 TA-18-1011 PL- 109 
RE~.<OVED 1950 TA-18-110 PL- 110 
RE ... OVED 198. TA-18- Ill PL- Ill 
DEMOLISHED 1977 TA-18·112 PL- 112 
REt.IOVED 1952 , T4-18-113 PL- 113 
RlLOCATEu TO TA-~ TA-18- I t• PL· 11• 
RE ... OVED 1983 TA-18-115 PL- liS 
REMOVED 1983 TA-18·118 PL· 118 

REMOVED 11152 TA-111-117 PL- 117 
PL• ... ~TED ·o TA-Z-1~ TA-18-118 PL- 118 
REMOVED 11150 TA-18· II II PL- ll'il 

KIVA NO. I S 35.00 E 1&7.~ TA-18· 120 PL- 120 

REt.OOVED Ill!> II TA-18-121 PL- 121 

RE,.OVED 19511 TA-18-122 PL- 122 
S 42•~ E IG7+~ T4-18· 123 PL· 123 

OEMOUSHEO 1977 TA-18·124 PL- 124 
S 42.50 E 1117•!10 TA-18-125 PL- 12~ 

s •5.oo E 111s.oo TA-18-128 PL- 128 
S •2·!10 E 111!1•00 TA- 18-127 PL· 121 
S 45.00 E 111~00 TA-111- 128 PL-128 

KIVA NO. 2 5 50.00 E 1112•!>0 TA-l&- 1211 PL-1211 
WATER UNDERGROUND I 5 25.00 E 187·!10 TA-111•130 p - 1.30 
WATER. UNDERGROUND S 35.00 E 1115<00 TA-111·131 PL-131 
REMOVED 19!>3 I TA-111-132 PL-132 
REMOVED 11153 TA-111·133 p -133 

5 45•00 E I 117•!>0 TA-18-134 p -134 
DEMOLIS_HED 1977 TA•III·I3S PL-135 
5lPTIC 5 37•!>0 E 1115.00 TA-18-1311 PL-1311 
SEPTIC ! 5 •5•00 E 1117•~ TA-18-137 PL-137 
SEPTIC t 5 A.:)..OV E 182+!10 TA-111· 1311 PL- 1311 
SEPTIC 5 50•00 E 1112•!>0 TA-111- 1311 PL- 139 

SEPTIC S •2•!10 E 1117•!>0 TA-111•140 PL- 1•0 
5 •S.OO E 1117-!10 TA-18- 14111 Pl- 14.1 

5 42•!10 E 1117•!>0 TA-18- 142 PL- 1•2 
5 37·!>0 E 185.00 TA-111·1•3 PL- 143 

SANITARY S 45.00 E 1117+!>0 TA-l( -144 PL- 1441. 

SANITARY S 4!>•00 E 1117-!10 TA-,&-14!> PL·I•5 
ELECTRICAL 5 •2•!>0 E 111!>+00 TA-18- 146 p -146 

REMOVED 1968 TA-18•147 PL- 147 

REMOVED 196 7 TA-18-148 PL- 148 
REMOVED 19 67 TA-18- 149 PL· 149 

ELECTRICAL 5 40.00 E 1112+!>0 TA-18· 150 PL • 150 
ELECTRICAL S 37•!10 EIIIO.OO TA-18-151 PL • lSI 
ELECTRICAL 'S 37•!>0 E IQO.OO TA-18·1!>2 PL· 1!>2 
ELECTRICAL 5 37•!>0 E 187+!>0 TA-18· 153 PL· 153 
ELECTRICAL IS 35.00 EIB7+!>0 TA-18-154 PL· 154 
ELECTRICAL S •O•OO E 1112•~ TA-18- ISS PL· 155 
ELECTRICAL s 42~ E 1112•!>0 TA-18- 156 PL • 156 
ELECTRICAL s •2·!10 E 1112•!>0 TA- 18· 157 PL· 157 
ELECTRICAL s •2•!>0 E 1112•!>0 TA-18- 158 PL-i58 
ELECTRICAL IS • 2•!>0 E IIIS.OO TA-18• 159 PL- 159 

TELEPHONE 15 42•!>0 E 111~00 TA-18- 160 PL- 160 
ELECTRICAL S •2·~ E 1112•!>0 TA-18•161 PL· 161 
TELEPHONE s •2•!10 E 1112•!>0 TA-18· 162 PL· 162 
EL~CTRICAL S 40.00 E 1112•!10 TA-18· 163 PL- 163 
TELEPHONE S •o.oo E 1112•~ TA-18· 164 PL· 164 
ELECTRICAL s 40.00 E 1110+00 TA-18-165 PL- 165 
TELEPHONE S • 0.00 E I 90.00 TA-18- 166 PL- 166 
ELECTRICAL s 40.00 E 187•!10 TA-18-167 PL· 167 
TELEPHONE 15 40.00 E 1117•!>0 TA-18·168 PL • 168 
ELECTRICAL s 40.00 E 187•!10 TA-18· 169 PL· 169 
TELEPHONE s 3 7•!>0 E 1117•!10 TA-18- 170 PL- ITO 
E LEC lAICAL 5 37•!>0 E 1115•00 TA-18·171 PL- 171 
TELEPHONE 5 37-~ E 111!>+00 TA-18-172 PL· 172 
ELECTRICAL 5 43.00 E 1115•00 TA-18-173 PL· 173 
ELECTRICAL s •~.OO E 1112•!>0 TA-18- 17. PL- 174 
ELECTRICAL s •s.oo E 1112>!10 TA-18· 175 PL· 175 
ELECTRICAL s •7•!10 E 1112>!10 ~-18- I 6 PL-176 

ELECTRICAL S • 7•~ E 1112•!>0 TA-18-177 PL· 177 
ELECTRICAL S • 7•!10 E IIIOoOO TA-18·178 PL- 178 
ELECTRICAL 5 •r.!>O E 1110.00 TA-18· 179 p - 179 
ELECTRICAL ~ "'7•!10 E 187•!10 TA-18·180 PL· 180 
ELECTRICAL 5 •7•!>0 E1117•!>0 TA•IB-181 PL· 181 

ELECTRICAL S •7•!>0 E 1117+!10 TA-18·182 PL • 182 
ELECTRICAL 5 4 7+!10 E IIIS.OO TA-18·183 PL • 183 

E LECTRICA S ~7.SO E 18~•00 
ELECTRICA 5 ~.00 E 1115<00 
E CTRICAL S !>O+OC' E 1112+!10 
ELECTRICAL S !>0.00 E 1112<!>0 
ELECTRICAL s 50+00 E 182+!>0 
TRANSFERRED TO ZIA 1957 S •2•50 E 1115<00 
!.ANITARY s •2•!10 E 1112•50 
A~>:DON'D 11153 S •!>+OO E 1112+!10 
E LE RCA S •2•50 E IIIS.OO 
ELECTRICAL 5 ~0.00 E 1112•!10 
ELECTRICAL S !10.00 E 1112+!10 

STRUCTURE NOUENCLATURE REUARKS I APPIIIOXIUATE I I STRUCTURE I STRUCTURE I S''RU'TUR( NOUENCLATURE I :G~io"R~~~'!~i5N I GRID LOCATION I I NUUBER IOESIGNATION I ' ~ 
R(UARKS 

MANHOLE 1 SANil"~RY 5 4>00 E 19~0. ! I 

i'RE ... OVED IiilO § ~ --r----~ -- ~-~ -- -t -- -----t--
._.ANHOLE I WATER P,!'IY s •2•!>0 E 111~•00 
._.ANHOLE 'WAT~B PB~ IS _2~00 £1110•00 

! REMOVED 111•11 
I REMOVED IQ<4& 

TANK, FUEL UNDERGROUND ABANDONED JUNE 1966 s •2·-~-~~~ I 
MANHOLE ACID 5ETTUNG PIT S 37•30 E 18~00 I 

REMOVED 11132 
REMOVED I'M& 
REMOVED 11153 I 
REMOVED 11147 I I 

DRUM STOR,_.GE PLAT FOR._. S •<•!>0 E-19!)':00 
REMOVED 1\1111 I 

• RE ... OVED 19~1 

DISTRIBUTIC -~ BOX SANITARY S •2•!>0 E rv.!•!>O I 

I CANCELLED 
EXPERIMENT\L SLAB I IS !>OoOO E 182•50 I 
ASSEMBLY 'lUlL DING KIVA NO. 3 s ~o.oo E tQ7.~o 

I CANCELLED ; 
CANCELLED I 

STORAGE B1IILDING S ~.00 E 185.00 I I I 
TANK SEPTIC S 50+00 E I 97•!>0 
MANHOLE ·, SANITARY S 32.!>0 E 1117•!>0 
STORAGE BUILDING I IS 50>00 E 182+~0 
ROAD BLOCi~ I 1 5 47•50 EIQ2•~ I i 
ROAD BLOC\ S 47•~ E 1112•50 
ROAD BLOC-~ IS •2•!>0 E hi~·OO I I 

POWER PEDI;STAL I IS • ~•00 E 1112•!10 I 

PULSED ACC-:L. BUILDING I 1S •2•!>0 E 111!>+00 
ASSEI.ABLY ,:ovER S 50+00 E 1112+50 
REACTOR ~B-ASSY. BLOC. s ·~·oo E1117+50 
MANHOLE ~ ..J"Cn.IC• S 42·~ E19b•OO 
TANK ; SHIELD 5 50•00 El&2•!>0 
CONn.O 8•)X I ELECTRICA s •1•so E1112·~ I 
CONTROL BOX ELECTRICA S 47•~ E182•~ 
CONTROL BIIX ELECTRICA s "'7·~ El112·~ 
DISTRIBUTIOII BOX SANITARY S 47•~0 E187•!0 
UNIT <liBSTA,- on• S 50+0D E200+00 
BRIDGE s •s+OO E 1 112•!>0 
WAREHOUSE S ~0->00 E 197+50 
CONTROL BCX ELECTRICAL s 42~ E 1112+50 I 
TRANSfORM£~ STATION 1S 45+00 ~ 195+00 I 

ULTRA•SONIC. CLEANING BLDG S 42 +!>0 E 197+!>0 I 

SUBSTATION S 42+!>0 E 195+00 
MANHOLE I ELECTRICAL S 42+!>0 E19!>+00 
MANHOLE ELECTRICAL s •2•~ E 1117+!>0 
"'AN HOLE • TELEPHONE S 42+~ EIG7+~ 

I 
OFFICE BUILDING S 42 +50 E 197+!>0 
TRANSFORMER STATION S 42 +50 E 197+!>0 
TRANSFORMER STAT ION S 42 +50 E 197+!>0 
TRANSFORMER :TAllON S !>0+ 00 E197+50 

CANCELLED 
TANK SEPTIC 42 + !10 E 197+00 
"'ANHOLE SANITARY S 42 +50 E 195+00 
MANHOLE SANITARY S 45 + 00 E 195+00 
MANHOLE SANITARY s 43+00E195+00 
MANHOLE SANITARY S 45+ 00 E197+50 
MANHOLE SANITARY S 45+00 E195+00 
MANHOLE SANITARY S 47 • 50 E2CJC>OO 
MANHOLE SANITARY S 47 + !10 E202<!>0 
MANHOLE S;oNITARY 410 SE OF STRUCT 159 
MANHOLE S!\NI TARY 460' SE OF STRUCT 160 
LAGOON SANITARY 40 N P ·161 N OF PAJAR ITO RD 

RE,.OVEO 1968 
REMOVED 1968 
CANCELLED 
CANCELLED 
CANCELLED 

DYNAMIC CRiriCAL ASSAY FA BLDG. s 37 +50 E18!1+00 FIGURE 18-8 MANHDL E S>N I TARY 425 SE OF PL-161 
MANHOLE, SlNITARY 318 SE OF PL -169 U~'r· -~ ~,_ ~·-·:-o if ·~ J: ~ - --~ 
"'ANHOLE S~NI TARY 2D5 SE OF PL-170 '\! ~ !..,., ~.,._,..; •. j : •• ' 
MANHOLE S~NITARY 333 SE OF P -171 TA-18 STRUCTURE LOCATION INDEX 
MANHOLE S~NITARY 425 SE OF PL-172 
MANHOLi: S .• NITARY 425 SE OF PL-173 
MANHOLE s•NITARY 380 SE OF PL - H 
MANHOLE S.~NITARY 360 SE OF PL-175 
MANHOLE S~NITARY 360 SE OF PL-176 18 I<>-2HI REVISED TITLE IIUlCI< a OWG. TO STATU!! OF 7·27-113 IHS I'm 1--. 
"'ANI FOLD S !>D+OOE197+5D 

...... Q.UI •cw•••o• .. COD ... 
TRANSFQ_RMER STATION 37 • !lO F IA!>t<X 
DISTRIB TIOj BOX 60 SE OF PL-177 

UNIVE .. SITY Of' CALIP'OftNIA 

FLOW CONTRCL BOX SANITARY 65 SEOF PL-180 Ws~mruoo ~== :::::.·.:.-~~,:~~~ "'ANHOLE W4TER S 25 + OOE 190+00 
CANCELLED 

FACILITIE~ ENGINEERING DIVISION 

INDEX SHEET 
ICC C\.A ... ICAt ... 

CLAII. ~ 
STRUCTURE LOCATION PLAN 

....--.TA-Ut_, PAJAR ITO 
........ ~ LABORATORY .... II·~ •f-' 
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TA-19 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 19 was known as the East Gate Laboratory. The site was 

used for a variety of experiments, some of which utilized radioactive sources and 

chemicals. Several buildings were removed in 1956. The remaining structures were 

transferred to the DOE Los Alamos Area Office (LAAO) in 1962 for Civil Defense purposes. 

LAAO later authorized the Los Alamos Radio Club to use the site. All buildings at the site 

have been removed (DOE, 1987a). The former site of TA-19 lies within the current 

boundaries of TA-72. The eastern end of this former technical area is within Santa Fe 

County. 

The property on which TA-19 was located is about 6,91 0 feet asl. It is located on the 

eastern end of East Mesa, east of the Los Alamos Airport. The mesa is bounded on the 

north by Pueblo Canyon and on the south by a small tributary of Pueblo Canyon. Canyon 

walls are steep in this area. TA-19 lies on welded Bandelier Tuff. The area is in the 

Pinon-Juniper overstory vegetation zone. Soils have not been surveyed in this area. 

At TA-19, the potentiometric surface of the main aquifer in the Los Alamos area lies 

between about 5,860 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649/22 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-19 

19-001 
19-002 
19-003 

WP:LAN:TA-1724-20 

SEPTIC SYSTEM 
SURFACE DISPOSAL 
DRAINLINE AND OUTFALL 



19-001 SBPTIC SYSTBX 10/31/90 

SUMMARY 
LOCATION TA-19 MATERIALS MANAGED SANITARY ~STE 
TYPE OF UNIT(s) SEPT! C SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE EST. 1944- 1962 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

This septic tank, TA-19·6, which remains on site, is believed to have served only the guard house. The tank drained to 
an outfall in Pueblo Canyon. 

WASTB INFORMATION 

The septic tank is believed to have received only sanitary waste; detailed information, however·, is lacking. 

BBLBASB INlORKATION 

There are no known releases of hazardous waste associated with this unit. Analysis of a soil sample from this outfall 
area indicated no radioactive contamination. 

NOTBS 

The location of this SWMU Is within the current boundaries of TA-72. 

SWMO CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

19-001 TA19-1·ST·I·HW/RW 19.001 Tsk 45 : 18 19 TA-19-6 



19-002 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA· 19 
: SURFACE DISPOSAL 
: DISPOSAL 

OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : UNKNCMI 
HAZARDOUS RELEASE NONE KNOWN 
RADIOACTIVE RELEASE : NONE KNOWN 

SURPACB DISPOSAL 10/31/90 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 

UBIT INFOBMATION 

This site is located on the canyon floor at the north end of TA-19. It appears to have received building debris that 
was pushed over the edge of the mesa. A 1990 field survey noted approximately eight piles of debris scattered in this 
area. 

WASTB INFORMATION 

The debris appears to consist of concrete and other rubble generated during decommissioning of TA-19. 

RELBASB INFORMATION 

There are no known releases associated with this unit. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SJMU CROSS-BEFBBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCSl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

19·002 TA19·2·CA·I·HW Tsk 45 : 20 NORTH OF TA-19·1 



19-003 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I OD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-19 
ClJTFALL 
DISPOSAL 
INACTIVE 

: 1944 - 1962 
UNKNCMI 

: UNKNCMI 

DRAIHLIHB UtD OUTFALL 10/31/90 

MATERIALS MANAGED SANITARY WASTE 

UNIT INlOBMATION 

SUSPECTED RADIOACTIVE WASTE 
SUSPECTED HAZARDClJS WASTE 

A 1947 technical management group report indicated that a aewer line fro. the laboratory building, TA-19-1, discharged 
to an outfall in Pueblo Canyon. 

WASTI INlOBMATION 

The sewer line and outfall probably managed sanitary waste. However, since radioactive and hazardous materials were in 
use at this laboratory, they could have been discharged to the outfall. 

RBLEASI INFORMATION 

Soil S81J1)les collected from the outfall had no radioactive cont•ination. It is ~nown whether releases of hazardous 
materials occurred. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SJMU CROSS-REI'ERENCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

19-003 ** Tsk 45 : 17 TA-19-1 

** No corresponding E. R. Progr• unit. 



SWMU 

19-001 
19-002 
19-003 

TA-19 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

19-1 
19-1 
19-1 

NOTE: Some structure locations may contain more than one SWMU. 
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TA-20 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 20, situated in Sandia Canyon, was abandoned in the late 

1940's so that East Jemez Road could be built. The remaining buildings in the area are 

used a firing range for Laboratory security forces. The area had been used to test 

initiators, devices used to add neutrons to nuclear explosions. High explosives, metals, 

possibly short-lived radioactive materials, and uranium were used at the site. Some 

disposal pits associated with TA-20 may be present in the canyon (DOE, 1987a). The 

former site of TA-20 lies within the current boundaries of TA-72 and TA-53. 

The former site of TA-20 lies at an elevation ranging from 6,600 to 6,850 feet asl. The 

potentiometric surface of the main aquifer in the Los Alamos region lies at about 5,840 to 

5,900 feet asl. The streamed at the bottom of the canyon is underlain by a layer of 

alluvium, ranging in thickness from thin to about 36 feet. This layer is underlain by 

Bandelier Tuff. The technical area is located in the Ponderosa Pine/Pinon-Juniper 

overstory vegetative zone. The soil consists of Totavi gravelly loamy sand and rock 

outcrop (Nyhan et at., 1978). 

Sandia Canyon receives cooling tower discharges from the TA-3 power plant and some 

treated sanitary effluents from TA-3 facilities. Treated effluents from a sanitary treatment 

plant form a perennial stream in a short reach of the upper canyon. Only during heavy 

summer thundershowers in the Sandia Canyon drainage area does stream flow reach the 

Laboratory's eastern boundary (Environmental Surveillance Group, 1986). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 5,850 

to 5,875 feet asl. Over 700 feet of unsaturated tuff and volcanic rock separate the surface 

from the aquifer. There is little potential for downward flow from the surface because of 

the low moisture conditions of the tuff (IT, 1987a). 

WP:L.AN:T A-164Sr'23 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-20 

20-001 
20-002 
20-003 
20-004 
20-005 

WP:LAN:TA-1724-21 

LANDFILLS 
DETONATION PIT AND FIRING AREAS 
GUN FIRING SITES 
SEPTIC SYSTEM 
DECOMMISSIONED SEPTIC SYSTEM 



20-001 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: TA-20 
: LANDFILL 
: DISPOSAL 

INACTIVE 
1945 
UNKNOWN 
UNKNOWN 

LAHDI'ILLB 

SUMMARY 

10/31/90 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

VNIT INFORMATION 

As many as three landfills mey have been created for the disposal of contaminated .etal scrap, gun barrels, and other 
gun pieces. Their exact locations are not known, although the general areas have been identified. Area 1 [20·D01(a)] 
is thought to contain a pit not more than 5 feet deep, whereas Areas 2 and 3 [20-001(b) and (c) respectively] were 
excavated by a bulldozer in a trench configuration. Preliminary data obtained fro. a geophysical survey provide no 
indication of Area 1 but did find anomalies in the suspected areas of 2 and 3. Results from the geophysical survey have 
not been obtained. 

WASTE INlORMATION 

Possible waste constituents in these disposal areas include depleted urani1.111, HE, and beryll i1.111. Poloni1.111 (now decayed) 
and stronti1.111 are additional possible cont8111inants. Any polonium initially present has since decayed. 

BELBASB INFORMATION 

A 1948 memo stated that three burial grounds at the Sandia Canyon site were excavated and that the ground was checked 
for radioactivity and was found to be free of radioactivity. As part of the DOE Environnental Survey (Problem 20), 
samples were collected at one of the suspected landfill locations near the Sandia Canyon truck route. Results indicated 
above-background radionucl ide activity, as well as the presence of beryll i1.111, chromi1.111, and zinc in the soil. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SWMV CROSS-BBFBBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

20-001(a) 

20-001(b) 

20-001(c) 

TA20·1·L·I·HW/RW 

TA20·1·L·I·HW/RW 

TA20·1·L·I·HW/RW 

20.001-
20.003 
20.001-
20.003 
20.001-
20.003 

ASSOCIATED STRucTURES 



20-002 DBTONATIOB PIT ABD ~IRIHG AREAS 10/31/90 

SUJIKARY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-20 
FIRING SITE 
TESTING/DISPOSAL 

MATERIALS MANAGED : HAZARDOUS WASTE 
MIXED WASTE 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE EST. 1944- 1947 
HAZARDOUS RELEASE NONE 
RADIOA~TIVE RELEASE KNOWN 

UNIT INFORMATION 

Structure TA-20-6 was a steel-lined pit 20' x 20' x 20' used for contained shots using 25 lbs or 200 lbs of HE. The pit 
was removed by 1955, and was possibly buried in Area 3 (see 20-001). Apparently at least a few other shots were done in 
the open. One of these shots, involving 500 lbs of HE, went low order, scattering the explosives. 

WASTB INFORMATION 

HE, poloni~ (now decayed), stronth.~n-90, berylllun, and nickel were used in the initiator developnent tests. Urani~ 
may also have been used in some of the experiments. 

RBLBASB INFOBMATIOH 

Slightly elevated levels of radioactivity have been .. asured in the area of TA-20-6. The pieces of HE fro. a low order 
shot were removed during several survey sweeps. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SWMU CROSS-RBFBRBHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCSl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

20-002 TA20·2·CA-I-HW/RW 20.005 TA-20·6 



20-003 GUN PIRIBQ SITES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-20 
FIRING SITE 
TESTING/DISPOSAL 

MATERIALS MANAGED : HAZARDOUS WASTE 
MIXED WASTE 

OPERATIONAL STATUS : DECCI4MISSIONED 
PERIOO OF USE : EST. 1944 • 1945 
HAZARDOUS RELEASE : NONE 
RADIOACTIVE RELEASE : KNOWN 

UNIT INFORMATION 

Testing initiators involved the firing of Navy guns against steel plates along the cliffs. Structures associated with 
the site (TA-20-2 [20-003(a)], TA-20·13 [20-003(b)], TA-20-16 [20-003(c)l, and TA-20-29 [20-003(d)]) were removed by 
1955. 

WASTE INFOBMATION 

C~ts may have included beryllh.m, nickel, strontiun, uranh.m, tungsten, and HE. 

RELEASE INFORMATION 

one former LANL ~loyee indicated possible cont•ination on the sloughed material fr0111 the cliffs. A recent survey 
found levels of radioactivity to be slightly above background at TA-20-29. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SWMQ CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

20·003(a) 
20-003(b) 
20-003(c) 
20·003(d) 

TA20·2-CA·I·HW/RW 
TA20-2-CA·I·HW/RW 
TA20·2·CA·I·HW/RW 
TA20·2-CA·I·HW/RW 

20.004 

ASSOCIATED STRUCTURES 

TA-20·2 
TA-20·13 
TA-20·16 
TA-20-29 



20-004 SEPTIC SYSTEM 10/31/90 

SUMMABY 
LOCATION TA-20 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM SUSPECTED HAZARDOUS WASTE 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INPORMATION 

Tank TA-20-49 is now numbered TA-0-276. It serves up to 30 people for a few hours per day and has a capacity of 540 
gallons. Its overflow goes to a 100'-long drainline. Its EID Registration NUMber is LA-10. 

WASTE IBFOBMATION 

The septic tank receives sanitary waste. It may have received chemicals and solvents in the pist. 

RELEASE INFORMATION 

Data on possible hazardous releases are not available. 

NOTES 

Septic tank TA-20-27 [20-004(a)J has been removed and is now discussed as SWMU No. 20-005. The location of this SWMU is 
within the current boundaries of TA-72. 

SWMU CROSS-RBPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

20-004 ** TA-0-276, formerly TA-20-49 

** No corresponding E. R. Progr• unit. 



20-005 DECOMMISSIONED SEPTIC SYSTEM 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-20 
: SEPTIC SYSEM 
: TREATMENT/DISPOSAL 

OPERATIONAL STATUS : DECCJ4MISSIONED 
PERIOD OF USE : 1944 • 1947 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SUMMARY 
MATERIALS MANAGED SOLID WASTE . 

UNIT INFORMATION 

Septic tank TA-20·27 has been removed. There are no structural data available on this tank. 

WASTE INlORKATION 

The septic tank received sanitary waste. It may have received chemicals and solvents in the past. 

RELBASB INFORMATION 

Data on possible hazardous releases are not available. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SWMU CROSS-REFERENCE LIST 

10/31/90 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

20-005 ** TA-20·27 

** No corresponding E. R. ProgrM unit. 



SWMU 

20-001 (a) 
20-001 (b) 
20-001 (c) 
20-002 
20-003(a) 
20-003(b) 
20-003(c) 
20-003(d) 
20-004 
20-005 

TA-20 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

20-1 
20-1 
20-1 
20-1 
20-1 
20-1 
20-1 
20-2 
20-1 

NOTE: Some structure locations may contain more than one SWMU. 
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TA-21 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 21 is a complex facility incorporating many varied activities in separate 

buildings. These activities include (DOE, 1987a): 

• Plumbing and electrical repair 
• Preparation of cold salts for plutonium metal production 
• Electronic equipment repair 
• Geophysical research 
• Labeled compounds preparation for biologicaVhealth research and biological 

studies 
• Radioactive waste treatment 
• Waste capacitors, transformers, and oils storage 
• Tritium handling, storage, and usage research 
• Basic research 
• TRU chemistry 
• Storage 

Several laboratory material disposal areas exist at T A-21. The area is not slated for 

development because of the problems associated with its location. Several structures are 

currently being decontaminated and destroyed. 

TA-21 lies at elevations between 6,680 and 7,220 feet asl. It is located on the eastern 

end of South Mesa, which is bifurcated by DP Canyon, a branch canyon of Los Alamos 

Canyon, separating TA-21 from the Los Alamos Airport to the north. The mesa is bounded 

on the south by Los Alamos Canyon. Canyon walls are steep or cliffs in this area. TA-21 

lies on welded Bandelier Tuff in the Ponderosa Pine/Pinon-Juniper and Pinon-Juniper 

overstory vegetative zones. Soil is comprised of Hackroy sandy loam, Totavi gravelly loam 

sand, and rock outcrop (Nyhan et al., 1978). 

At TA-21 , the potentiometric surface of the main aquifer in the Los Alamos are lies at 

about 5,870 to 5,990 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a; Purtymun, 1974). 

WP:LAN:TA·164Sr'24 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-21 

21-001 
21-002 
21-003 
21-004 
21-005 
21-006 
21-007 
21-008 
21-009 
21-010 
21-011 
21-012 
21-013 
21-014 
21-015 
21-016 
21-017 
21-018 
21-019 
21-020 
21-021 
21-022 
21-023 
21-024 
21-025 
21-026 
21-027 
21-028 
21-029 

WP:LAN:TA-1724-22 

RADIOACTIVE WASTE CONTAINER STORAGE AREA 
INACTIVE CONTAINER STORAGE AREAS 
PCB STORAGE AREA 
ABOVEGROUND TANKS AND DRAINLINES 
ACID PIT 
UNDERGROUND SEEPAGE PITS 
SALAMANDERS 
INCINERATOR 
WASTE TREATMENT LABORATORY 
INDUSTRIAL LIQUID WASTE TREATMENT FACILITY 
NEW INDUSTRIAL WASTE TREATMENT PLANT 
DRY WELLS 
SURFACE DISPOSAL 
MATERIAL DISPOSAL AREA A 
MATERIAL DISPOSAL AREA B 
MATERIAL DISPOSAL AREA T 
MATERIAL DISPOSAL AREA U 
MATERIAL DISPOSAL AREA V 
FILTER HOUSES/EXHAUST STACKS SOIL CONTAMINATION 
DECOMMISSIONED FILTER HOUSES 
STACK EMISSIONS 
ACID WASTE LINES AND SUMPS 
DECOMMISSIONED SEPTIC SYSTEMS 
INACTIVE SEPTIC SYSTEMS I OUTFALLS 
OFF-GAS SYSTEM 
WASTEWATER TREATMENT PLANT AND OUTFALL 
SURFACE DISCHARGE 
ACTIVE CONTAINER STORAGE AREAS 
DP TANK FARM 



21-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 

RADIOACTIVB Wl\STB COIJ'l'AIDil STORAGB ARBA 10/31/90 

TA-21 
CONTAINER STORAGE AREA 
STORAGE 
ACTIVE 
1950s - PRESENT 
NONE 

SUJIJQ\RY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

RADIOACTIVE RELEASE : UNKN~ 

VNIT IHFOBMATIOH 

This unit is described in the RFA as a drum storage area Uled to hold sludge fro. the TA-21 industrial wastewater 
treatment plant. There was a tarp covering the dru.s during the VSI. These dru.a are stored here prior to transfer to 
TA-54. A November 1988 field survey found 57 dru.s southwest of TA-21-257. The dru.a southwest of Building 257 are 
~ty·. 

WASTB IHPORMATIOH 

The waste consists of radioactive sludges. LANL staff with knowledge of the area believe that hazardous constituents 
may be present. 

RELBASB IHPORMATIOH 

No known releases of hazardous wastes fro. this unit have occurred. However, pest operations at MOSt container storage 
areas have resulted In systeaatic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-001 ** 21.018 SOUTHWEST OF TA-21·257 

- No corresponding E. R. Progr• unit. 



21-002 IHACTIVB CONTAINBR STORAGB AREAS 11/01/90 

StJMMABY 

LOCATION TA-21 MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE ? • 1988 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

These container storage areas were observed during the VSI and by CEARP. Abandoned druns [21-002Ca)] were identified 
during the VSI. There were several old 55-gallon druns of l.ndefined purpose lying on their sides on the ground inside a 
fenced area. The druns are believed to be empty. The CEARP notes that additional druns and gas cylinders are stored in 
several locations throughout TA-21, some of which are leaking. One of these was noted in the CEARP: it was a barrel 
storage area located southeast of TA-21·38; it was removed in 1966 [21-002Cb)l. A recent field survey found that most 
of the druns have been re.oved. Based on the LANL container storage area database, these areas are no longer active. 

WASTB INFORMATION 

The removed containers were saq:~led and then disposed of or stored at another area. 

RELBASB INFORMATION 

SOllie of the drURS were observed to be leaking in the past. 

SWKU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

21-002(a) TA21·13·CA·A·HW 

21-002(b) TA21·1·CA·I/A·RW/HW 

21.020 
21.021 
21.029 

Tsk 10 174 

ASSOCIATED STRUCTURES 

TA-21 

SOUTHEAST OF TA-21-31 



21-003 PCB STORAGB AREA 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA·21 
CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SOLID WASTE 
PCBS 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1981 • PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

VNIT INFOBMATIOH 

This ~it consists of drun storage at Building 61 and at a nearby bel'llled asphalt pad. Up to 20 boxes of capacitors, 5 
drain-type transformers and 30 druns of PCB·contaminated oil .. y be held here. Bulk storage consists of (1) 4000 gallon 
tank end (1) 2000 gallon tank that contain >50 ppb PCBs. The oil from the bulk storage and capacitors Is shipped to 
Enseco in Eldorado, AK for incineration and the transfonner oil is shipped to GNL Recovery (Unison) in Ashtabula, Ohio. 
The PCB storage was moved to TA-54, Area L in August, 1989. 

WASTB INFORMATION 

The waste consists of oil containing PCBs. 

RBLBASB INFORMATION 

Soil around the storage pad is stained and has a sheen. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·003 TA21·14·CA·A·HW 21.016 TA-21·61 



21-004 ABOVEGROUND TANU AND DRA:INL:INES 10/31/90 

SUMMARY 

LOCATION TA-21 
AIOVEGRClJNO TANK 
STORAGE 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDClJS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UN:IT :INlOBMAT:ION 

Aboveground tank TA-21·335 [21·004(a)] is a 6,000-gallon tank designed to receive any liquids discharged from TA-21-21 
in the event of an emergency release, i.e. if the fire sprinklers in the building are used. To date, no liquid has been 
discharged to this tank. The tank is 8' in diameter and 16' long. It was installed in 1974. In addition to this tank, 
there are two tanks [21·004(b) and (c)] located in a bermed area north of structures TA-21·223 and TA-21·213. These 
tanks receive liquid fro. TA-21-223 if the pump is inoperative or there iss siMilar problem. These tanks were 
installed in the 1970s. Prior to the installation of these tanks, sump/pump TA-21-223 discharged, if necessary, into DP 
Canyon via a 61' long, 6"-diameter drain line [21-004(d)]. They are surrounded by an asphalt berm. 

WASTB :INFORMATION 

Currently, no waste has been discharged to Tank TA-21·335. When the tank is used, the waste may contain radionuclides. 
The waste discharged to the tanks from TA-21·223 is industrial waste from DP East. It may contain tritiUM. Chemical 
contaminants to these tanks have not been docunented. 

RELBASB INFORMATION 

There has been no release of any kind fro. any of these tanka. 

SWMU CROSS-REPIRINCI L:IST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21-004(a) 
21-004(b) 
21·004Cc> 
21·004(d) 

TA21·5·S·I·HW/RW 
TA21·5·S·I·HW/RW 
TA21·5·S·I·HW/RW 
TA21·5·S·I·HW/RW 

? 21.022 
? 21.022 

Tsk 9 : 27 
Tsk 9 : 114 
Tsk 9 : 114 
Tsk 10 : 134 
Tsk 9 : 81 

ASSOCIATED STRUCTURES 

TA-21-335 
NORTH OF TA-21·223, ·213 
NORTH OF TA-21·223, ·213 
TA-21·223 

? Indicates uncertainty with RFA Unit correlation. 



21-005 ACID PIT 10/31/90 

SUMMARY 

LOCATION TA·21 MATERIALS MANAGED HAZARDOOS WASTE 
TYPE OF UNIT(s) PIT 
UNIT USE DISPOSAL 
OPERATIONAL STATUS DECtMUSSIONED 
PERIOO OF USE 1946 • 1967 
HAZARDOUS RELEASE UNKNCMI 
RADIOACTIVE RELEASE NONE 

UBIT INlOBMATION 

Structure TA-21·70, an acid pit, was used to dispose of classified correspondence by digesting the ~r in concentrated 
acid. The pit was southeast of existing Building TA-21·30 shown on a 1957 engineering drawing. It was built of 
reinforced concrete and was 3' x 3• x 4' deep with a sheet-iron cover. The pit end contents were r..,.,ed in 1967 end 
taken to the contaminated waste disposal site at TA-54. This area is currently occupied by the west end of trailer 
TA-21·363. 

WASTE INFORMATION 

The waste disposed of in this unit consisted of paper dissolved in acid. 

RBLBASB INFORMATION 

There are no known releases. 

SWMU CROSS-BBPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STRUCTURES 

21·005 TA21·5·S·I·HW/RW Tsk 9 : 21 TA-21·70 



21-006 

LOCATION TA-21 
TYPE OF UNIT(s) PIT 

UNDERGROUND SEEPAGE PITS 10/31/90 

S'OMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNI'r USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1940s - 1950s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : KNOWN 

UNIT INFORMATION 

The following seepage pits were used in TA-21. 1) An underground seepage pit for liquid disposal between TA-21·2 and -3 
[21·006(a)] received liquids from the Hanford container washing operations. The LANL "Radioactive Waste Management Site 
Plan" of 1978 indicates that estimated radioactivity was high and plutonium is the principal radionuclide. 2) A 
seepage pit [21·006(b)l on the south side of the complex, possibly TA-21·118, discharged to Los Alamos Canyon. 
TA-21·118 was built in 1945 and was constructed of brick. It was 13' x 4' x 6' deep with a wood cover. A 200-ft long, 
311 -diameter jennite·coated cast iron ether waste line connected building TA-21·2 to pit TA-21·118 and discharged to an 
outfall on the north ri~ of Los Alamos Canyon. 3) A third pit [21·006(c)], was believed to have been located 15 feet 
outside the door of room 322 of Building 3. It was reported that the pit received plutonium, ethylene glycol, and 
11phosphourous acid". 4) A stone pit [21·006Cd>l, possibly near TA-21-272, was reported to be contaminated. It is 
possible that pits 21·006(a), (c), and (d) are all the same pit based on reported locations in the same area. 5) A 
seepage pit [21·006(e)l was located south of Building 4. 6) A seepage pit [21·006Cf>l adjacent to room 413 of Building 
TA-21·4 received fluorine waste contaminated with plutonium. This pit has been paved over. 

WASTE INFORMATION 

Wastewater discharged to the pits contained plutonium and is suspected to have contained solvents, hydrofluoric acid and 
nitric acid with specific chemicals and concentrations probably varying in the different pits. Waste discharged to the 
stone pit probably contained radionucl ides. The waste discharged to the seepage pit south of Building 4 is L.t'lknown. 
The waste discharged to the gravel pit adjacent room 413 was reported to have received up to 4000 l/day of fluorine 
waste which had 0.18 ~icrogr..Vl plutonium. 

BBLBASB INFORMATION 

It is L.t'lknown whether release of haurdous wastes have occurred fr~ the pit between TA-21-2 and ·3. Although there is 
no documentation that hazardous constituents have been released fr~ this pit, LANL staff with knowledge of these 
facilities believe that hazardous constituents could have been released. There are reports of discharges from at least 
some of the pits to the north side of Los Alamos Canyon and the south side of DP Canyon. 

NOTES 

The gravel seepage pit north of DP West Complex, formerly SWMU No. 21·006(b), is interpreted to be MOA-T (21·016); the 
description of the pit was therefore deleted and the remaining SWMU Numbers were renumbered accordingly. 

SWMU NUMBER 

21-006(a) 
21·006(b) 

21·006(c) 
21·006(d) 
21·006(e) 
21·006(f) 

SJMV CRQSS-BBPEBENCB LIST 

CEARP IDEHTIFICATIQN NYMBER<S> RFA UNIT 

TA21·2·SI·I·HW/RW 7 21.019 
TA21·2·SI·I·HW/RW 7 21.019 

(see Hotn) 
TA21·2·SI·I·HW/RW 7 21.019 
TA21·2·SI·I·HW/RW 7 21.019 
TA21·2·SI·I·HW/RW 7 21.019 
TA21·2·SI·I·HW/RW 7 21.019 

E.R. RELEASE SITE INFO. 

Tsk 9 : 15 
Tsk 9 : 59 38 
Tsk 10 : 141 

Tsk 9 : 15 
Tsk 9 : 37 
Tsk 9 16 
Tsk 9 : 19 

ASSOCIATEp STRUCTURES 

TA-21·3, ·2 
TA-21·118, ·2 

TA-21·3 
TA-21·272 
TA-21·4 
TA-21·4 

7 Indicates uncertainty with RFA Unit correlation. 



21-007 10/31/90 

SUMMABY 

LOCATION 
TYPE OF UNIT(s) 

TA-21 
INCINERATOR 

MATERIALS MANAGED : RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNIT USE TREATMENT 
OPERATIONAL STATUS DECCMU SS I ONED 
PERIOO OF USE 1960s - 1970s 
HAZARDOUS RELEASE SUSPECTED 
RAOIOAc:;vE RELEASE KNOWN 

UNIT INFORMATION 

In the 1960s and 1970s, several incinerators called sal-.ndera located at DP West were used to burn varioua types of 
oils contaminated with radionuclides. The salamanders were associated with the radioactive waste treatment facility. 
According to LANL staff, the ~.r~i ts were long trays used for open burning of waste. These incinerators have been 
removed. 

WASTE INFORMATION 

The incinerated waste consisted of oils contaminated with radionucl ides. 

RELEASE INlORKATION 

Oil spills from the salamanders are known to have occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO, ASSOCIATEp STRUCTURES 

21-007 TA21·4-IN-I·HW/RW Tsk 10 : 175 NEAR TA-21-35 



21-008 INCINERATOR 10/31/90 

StJMKABY 

LOCATION TA-21 
INCINERATOR 
TREATMENT 
DECOMMISSIONED 
? - 1977 

MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE : UNIC~ 
RADIOACTIVE RELEASE : KNOWN 

UNIT INFORMATION 

The plutonium facility at DP West, TA-21-2, operated a SMall incinerator to recover certain elements. During operation 
the ash was leached for recovery. Spent solutions went to the liquid waste treatMent facility. Off-gases were treated 
for radionuel ide removal before they were released to the environnent. The incinerator was removed during the building 
dec011111 i ss i on i ng • 

WASTB INfORMATION 

The waste was mixed radioactive and hazardous materials. 

RBLEASB INfORMATION 

A small amount of radioactivity and oxides of nitrogen were released as off-gases and particulates fro. the stack. 

SWMU CROSS-RBPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-008 TA21·4·1N·I·HW/RW 21.044 Tsk 10 : 175 



21-009 WASTB TREATMENT LABORATORY 10/31/90 

SPMMARY 

LOCATION : TA-21 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: WASTE TREATMENT PLANT 
: TREATMENT/TESTING 

OPERATIONAL STATUS : DECCM41SSIONED 
PERIOD OF USE : 1948 • 1965 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

The old waste treatment lab, TA-21-33, was a wood frame building, 16' x 48' x 12' high ceiling. It was found to be free 
of contamination except for two pipes lrlder the building. An engineering doe1.111ent shows that the building was removed 
by controlled burning, and the remains were taken for burial in 1965 to MDA-G but does not indicate whether the pipes 
were removed. 

WASTB IHlORMATION 

The only known residual waste is associated with the pipes which may remain. lhe waste has not been characterized in 
detail. 

RBLBASB INFORMATION 

It is unknown whether hazardous wastes have been discharged through the pipes. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-009 TA21-1·CA·I/A·RW/HW Tsk 10 : 156 TA-21-33 



21-010 INDUSTRIAL LIQUID WASTB TREATMENT ~ACILITY 10/31/90 

SPMMARY 

LOCAl' ION 
TYPE OF UNIT(s) 
UNIT USE 

TA-21 
WASTE TREATMENT PLANT 
TREATMENT/DISPOSAL 

MATERIALS MANAGED RADIOACTIVE ~ASTE 
MIXED ~ASTE 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1952 - 1967 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

The liquid waste treatment facility, TA-21-35, and its associated tanks, p1p1ng, etc. [21-010(a)l began operation in 
1952. A new facility was put in operation in 1967. A 1,445-ft long, 3"-diameter drainline connected the treatment 
plant to a sump/pump at TA-21-223. The TA-21-223 sump/pump pumped waste from buildings TA-21·152, ·155, and ·209 in 
DP·East to the treatment plant in DP-~est. Buildings TA-21·152, ·155, and ·209 were connected to the sump/pump 
(TA-21·223) via a 6"·diameter drainline. The old plant was found to have loose alpha contamination and its waste 
storage tanks and waste processing tank were highly contaminated. The old building, tanks and piping were removed. 
This included TA-21-93, -145, -147, -185, -192, -255, and -271 [21-010(b), (c), (d), (e), (f), (g), and (h), 
respectively]. TA-21-93 and -271 were manholes on the southwest corner of building TA-21·35. No evidence of these 
sites was seen during an ER Program site visit on 3/13/89. TA-21-145 and -147 were 500 gallon steel tanks installed in 
1959; TA-21·185 was a 390 gallon septic tank that was installed in 1956. A sewage disposal field was associated with 
this septic tank, according to engineering drawing ENG-C18171; the tank and field were connected by a 2"-diameter 
drainline. No evidence of this sewage disposal field was observed during the ER Program site visit on 3/13/89. 
TA-21-192 was a grit chamber, 8' x 3' x 7', constructed of reinforced concrete with an insulated built-up cover. All 
material and tanks removed fr011 the dec011111issioning of the old facility were hauled to the radioactive disposal site at 
MDA-G. The raw waste storage tanks and cement silo were moved to the new plant, DP-257, and incorporated into its 
operation. The old facility had a raw holding tank which was connected to a series of acid waste lines and a septic 
tank. The treatment plant, TA-21·35, had an outfall to the east riM of DP canyon. 

WASTB INFORMATION 

The facility treated liquid radioactive wastes generated at DP-~est. The waste contained fluorine, iodine, cadmium, 
beryllium, lead, mercury, sodium, nitrates, chlorine, in addition to radionucl ides. The liquid probably contained 
solvents and other organics fr011 the various laboratory operations including solvent extraction. 

RBLBASB INFORMATION 

Most equipment and the building have been r1110ved, although the tanka and silos are in use at the new facility. The 
area had spills and leaks associated with it and radioactivity in the downhill area below the facility is reported to be 
above background. LANL staff believe that chemical and radioactive contamination below the tanks is likely. There is 
no report of soil r..aval below these tanka. The outfall was into the canyon to the north of the site. This canyon 
outfall and the downatr ... areas contain residual radionuclides and cheMicals discharged during operation. 

SWMU NUMBER 

21-010(a) 

21-010(b) 
21·010(c) 
21-010(d) 
21-010(e) 
21-010(f) 
21-010(g) 
21-010(h) 

S!MU CROSS-RBPBRBNCB LIST 

CEARP IQENTIFIC!TION !UMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

TA21·1-CA·I/A·RW/HW Tak 10 168 
Tsk 9 80 95 100 

TA21·1·CA·I/A·RW/HW Tsk 9 33 
TA21·1·CA·I/A·RW/H~ Tsk 9 109 
TA21·1·CA·I/A·R~/HW Tsk 9 110 
TA21·1-CA·I/A·RW/HW Tsk 9 48 35 111 
TA21-1·CA·I/A·RW/HW Tsk 9 30 
TA21·1·CA·I/A·R~/H~ Tsk 9 112 
TA21·1·CA·I/A·R~/H~ Tak 9 34 

ASSOCIATEQ STRUCTURES 

TA-21·35 

TA-21 ·93 
TA-21·145 
TA-21·147 
TA-21-185 
TA-21·192 
TA-21·255 
TA-21·271 



21-011 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

NEW INDUSTRIAL WASTB TREATMENT PLANT 

TA-21 
WASTE TREATMENT PLANT 
TREATMENT 
ACTIVE 
1967 - PRESENT 
ICNaJN 

KNOWN 

SUMMARY 

MATERIALS MANAGED MIXED WASTE 

UNIT INFORMATION 

10/31/90 

After the waste treatment plant at TA-21-35 was closed in 1967, a new waste treatment facility began operation at 
TA-21-257 [21-011(a)]. Waste lines link DP East with DP West, which ties to the new waste treatment facility. Sump 
TA-21-223 [21-011(b)], built in 1965, serves as the pump house for transporting DP East waste to the treatment plant. A 
311 -diameter drainline connects sump/pump TA-21-223 with the TA-21-257 treatment facility. Before TA-21-257 was built, 
this same line connected the TA-21·223 sump/pump with the old treatment facility (TA-21-35, 21-010). The sump/pump is 
connected to buildings TA-21-152, -155, and -209 via a 6"-diameter drainline. The plant includes a clarifier, a 
flocculator tank, four vertical storage tanks, a pumping station, several sumps that are part of MOA-T, tank TA-21-120 
[21-011(c)], several aboveground acid tanks TA-21-110, -111, -112, -113, -256, -288, -289 [21-011(d), (e), (f), (g), 
(h), (i), and (j), respectively], and several chemical holding tanks. Raw waste storage tanks and a cement silo were 
moved from the old waste treatment plant (see 21-009). Tanks TA-21-110, -111, -112, and -113 were acid holding tanks 
that were installed in 1952 at old waste treatment plant and moved to TA-21-257 In 1967. Tank TA-21-120 had a 4000 
gallon capacity. Tanks TA-21-288 (1000 gallon) and -289 (1600 gallon> were installed in 1968. Drainl ines that connect 
buildings TA-21-2 and -3 to the TA-21-257 treatment plant are 1.511 -diameter stainless steel pipe. The drainline from 
building TA-21-3 was previously split and also discharged to acid tank TA-21-256, until the tank was relocated in 
1967-1968. Presently the liquids are piped to TA-50 for release: however, an outfall from the plant can discharge to 
the canyon. The outfall is under a NPDES permit and is designated 050. 

WASTE INFORMATION 

The treatment plant handles radioactive-mixed waste. 

RELEASE INFORMATION 

Before TA-50 began operating, an outfall into the canyon north of the site discharged the liquids from the plant. The 
receiving canyon contains a radioru:lide and chemical inventory from this practice. Sump TA-21-223 may have discharged 
to the canyon on occasion through a drain pipe before the holding tanks were installed. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-011(a) TA21-10-UST-A/I·RW/HW Tsk 9 95 96 97 TA-21-257 
21-011(b) TA21·5-S-I-HW/RW Tsk 9 31 TA-21·223 
21-011(c) - 21.006 TA-21-120 

21.009 
21.012 

21-011(d) - Tsk 9 : 116 TA-21-110 
21·011(e) - Tsk 9 : 116 TA-21-111 
21-011(f) ** Tsk 9 : 116 TA-21-112 
21-011(g) ** Tsk 9 : 116 TA-21-113 
21-011(h) ** Tsk 9 : 97 TA-21-256 
21-011( i) ** Tsk 9 : 116 TA-21-288 
21-011(j) ** Tsk 9 : 116 TA-21-289 

** No corresponding E. R. Progr• unit. 



21-012 DRY WBLLS 10/31/90 

LOCATION : TA-21 MATERIALS MANAGED : UNKN~ 
TYPE OF UNIT(s) : WELL 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : UNKN~ 
PERIOD OF USE ? 

HAZARDOI.:S RELEASE UNKN~ 

RADIOACTIVE RELEASE NONE 

UNIT IVORMM'ION 

There is a dry well inside the steam plant (TA-21-357) that receives liquids fra. the steam plant [21-012(a)]. There 
was another dry well associated with the old ste .. plant, TA-21-9 [21-012(b)]. Prior to the construction of this dry 
well, the blow down was discharged to the surface via a 6N-dia.eter steel drainline. 

WASTB INlORMATION 

The liquid from the plants could have contained chromi~; further data characterizing the waste is not available. 

BELEASB INFORMATION 

There is no information currently available regarding releases from this unit. 

SWMU CROSS-REFERENCB LIST 

SWMV NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21·012(a) 
21-012(b) 

** 
** Tsk 9 : 32 78 

ASSQCIATED STRUCTURES 

TA-21-357 
TA-21·9 

** No corresponding E. R. Progr• unit. 



21-013 

LOCATION TA-21 
TYPE OF UNIT(s) SURFACE DISPOSAL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PER I 00 OF USE ? 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

SURPACB DISPOSAL 10/31/90 

SUMMARY 

MATERIALS MANAGED SANITARY WASTE 
UNKNOWN 
SOLID WASTE 

UNIT INFORMATION 

There is a small surface disposal area [21-013Ca>l possibly consisting of sand frOM the drying beds, TA-21-230, of the 
sanitary waste treatment plant. This area is located near the north rim of the MeSa near the plant, along the southern 
edge of DP Canyon. Normally the sludge from the plant is taken to the contaminated disposal facility at TA-54. A 
second disposal area [21·013Cb)l was noted in Los Alamos Canyon near MDA-V during the CEARP field reconnaissance. The 
area contained building debris. A third possible disposal area [21-013(c)] is northeast of TA-21-209, just south of the 
road to the sanitary treatment plant. During an ER Progr .. site visit on 12/14/88, this surface disposal was located 
approximately 122 ft frOM LASL Marker KI 1968 and 85 ft fro. the DP East fence where it makes right angles east of 
MDA-U. Another possible disposal area C21-013Cd>l is the disturbed area north of TA-21-20 and DP road, referred to as 
the "cold ~." Geophysical surveys and the ER Program site visit noted that the area has been scraped and that the 
cold ~may have been removed. A fifth possible disposal area C21-013Ce)] northwest of the "cold dumpY may have been 
used for construction refuse. Construction debris, soil piles, and drain pipes were observed during the ER ProgrMt site 
visit on 12/14/88. This site is 308 ft east of fence adjacent to the Lobo Lift building and 175 ft north of the fence 
along DP Road. A sixth possible disposal area [21·013Cf)] was identified on a 1949 aerial photo (photo 12244) as a 
series of mcx.nds. Another aerial photo (15927), taken in 1950, shows the IIICX.Ilds had been removed and replaced by 
TA-21-61. No information is available on the contents of the IIOU'Ids, or whether they were waste material. No physical 
evidence of this disposal area was fOU'ld during an E.R. Progra111 site visit on 12/14/88. Two drainl ines were observed 
during an E.R. Program site visit, located immediately south of MDA-V [21-013Cg)]. These drainlines appeared to have 
been disposed of and are not associated with drainage frOM MDA-V. These drainl ines may have been left in this location 
when the old acid waste line was replaced. 

WASTE INFORMATION 

The waste in the area at the north canyon edge probably consists of sand from the drying beds at the sanitary waste 
treatment plant. Further information characterizing the waste is not available. The surface disposal area in Los 
Alamos Canyon contained asphalt, concrete pipe, reinforcing rods, booties, and a tank. The area by TA-21-209 is 
disturbed and appears to contain building debris. It is unknown if there is subsurface burial here. Waste contents of 
the "cold du!V' are 111known; however, analytical results suggest that 1, 1, 1-Trichloroethane 11111y have been present in the 
waste. The disposal area northwest of the •cold dump" appears to contain construction debris. Contents of the mounds 
in the 1949 aerial photo are 111known. 

RBLBASB INFORMATION 

There is no information available indicating the release of hazardous waste fro. .ast of these surface disposal areas. 
The "cold dump" was identified by the DOE Enviror..ntal Survey as Probl• 22. Soil gas s~l ing In this location 
detected an estimated 0.5 to 1.0 .;/cubic Meter of 1,1,1-Trichloroethane in the 1.7- to 4-ft depth interval. 

SWMU NUMBER 

21-013(a) 
21-013(b) 
21-013(c) 
21-013(d) 
21-013Ce) 
21-013(1) 
21-013(g) 

SJMU CROSS-BEPBRBNCB LIST 

CEARP IDENTIFICATIQN NYMBERCS> RFA UNIT 

TA21-12·0L·I·RW/HW ? 21.024 
TA21·12·0l·I·RW/HW ? 21.024 
TA21·11-L-I-RW/HW/SW ? 21.024 
** ? 21.024 
** ? 21.024 
** ? 21.024 
** ? 21.024 

E.R. RELEASE SITE INFO. ASSQCIATEQ STRUCTURES 

Tsk 
Tsk 
Tsk 
Tsk 
Tsk 
Tsk 
Tsk 

8 : 14 TA-21-230 
8 13 NEAR MDA·V 
8 1 NORTHEAST OF TA-21·209 
8 8 NORTH OF TA-21-20 AND DP ROAD 
8 11 NORTHWEST OF TA-21·20 AND DP ROAD 
8 12 SITE OF TA-21-61 
9 107 108 SOUTH OF MDA·V 

? Indicates ~~~Certainty with RFA Unit correlation. 
** No corresponding E. R. Pro;r• 1111t. 



21-014 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
LANDFILL 

MATERXAL DXSPOSAL AREA A 10/31/90 

SUMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

STORAGE/DISPOSAL 
INACTIVE 
1944-1947, 1969-1978 
UNKNOWN 
UNKNOWN 

UNXT XNPORMATXON 

MDA-A is about 1.25 acres in size and consists of 5 pits and 2 underground storage tanks (50,000 gallons each> known as 
the "General's Tanks" CTA-21·107 and ·108). The tanks were each 12' in diameter and 62'10" long. The tanks were 
connected to the treatment plant, TA-21-257 (see SWMU 21-011), via a mild steel drainline. Waste solutions containing 
plutonium and americium were stored in these tanks with the hope that some day chemical recovery processes would improve 
so that the plutonium in them could be recovered. Liquids (48,877 gallons> in the tanks were removed for processing in 
1983. The tanks contained a few inches of semisolid precipitate in 1986. There is sa.e evidence that rainwater has 
been leaking into the tanks since recovery operations. Site stabilization was done in FY1985 and included sealing and 
covering openings in the tanks to prevent further water entry, removing surface contamination, adding cover material and 
recontouring and reseeding the area. The reseeding operation was largely unsuccessful. The four Sllllll disposal pits 
(125' x 18' x 12') are believed to contain solid waste contaminated with polonhn (now decayed away), trace amounts of 
beta-gamma activity, and probably some trace amounts of long-lived alpha-emitters (probably plutonium). These pits were 
used between 1944 and 1947. However, geophysical surveys indicate only 2 of these pits were actually present. A larger 
pit c1n• x 134' x 22'), constructed in 1969, contains building debris fr0111 the dec011111issioning of several facilities at 
TA-21. The pit was covered in Nay 1978. Additionally, hundreds of drums of radioactive iodide waste were stored on the 
surface at MDA·A; sa.. of the dru.s Leaked. The druma were taken to TA-45 in 1960. Residual radioactive iodide would 
have decayed by now. The site shares a conmon watershed and is on the same mesa as MOA-T and MDA-U. 

WASTB XNPORMATXON 

The waste is described as radioactive waste solutions containing plutonium, amer1c1um, and polonium. LANL staff 
indicate that the waste .. y also have included solvents and other chemicals. 

RBLBASB XNPOBMATION 

No releases of hazardous wastes are known to have occured fro. this landfill. The drainlines from TA-21·257 to the 
General •s Tanks were never used and are assumed to have been abendoned in-place. Radiation s...,L ing in 1974 in the are 
around the General's Tanks resulted In gross-alpha and gross-beta measurements that were indistinguishable from 
background s...,les. The site undergoes routine radiological lalitoring under IWNP. 

SJMU CROSS-RBPBR£NCB LIST 

SWMU NUMBER gEARP IDENTIFICATIQN NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO, 

21-014 TA21·11·L·I·RW/HW/SW 21.017 Tsk 8 3 
Tsk 9 103 

ASSQCIATED STRUCTURES 

MDA·A, TA-21·107, ·108 



21-015 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
LANDFILL 
DISPOSAL 
INACTIVE 
1945 - 1948 
UNKNCMI 
UNKNCMI 

MATERIAL DISPOSAL AREA B 10/31/90 

StJXKARY 

MATERIALS MANAGED MIXED WASTE 
RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

MOA-B is approximately 6 acres and is an inactive landfill located south of DP Road near TA-21. It Is not clearly 
docunented whether the ~.nit consists of several pits or one large pit covered and expanded as necessary. Chemical 
wastes were buried in slit trenches 3' to 4' deep, 2' wide and <40', long along the eastern edge of the ~.nit. A section 
of the western portion has been paved and the surface has been leased to Los Alamos C01.nty, which in turn rents parking 
places to store trailers, old cars, etc. Erosion on the south perimeter is a continuing problem. The surface of the 
eastern part was extensively renovated in 1982 and replanted in 1984. All vegetation was removed and it was divided 
into two areas for treatment. The control was adding (from the top) a 611 layer of topsoil followed by 30" of crushed 
tuff with 6" of top soil below the tuff. Grass plugs (sand dropseed) and rabbit brush were then planted. The other 
treatment, starting from the top, was to spread 6" of topsoil, 18" of crushed tuff and 2' of cobble (for a biobarrier) 
and 6" top soil on the bottom. Grass plugs and rabbit brush were also planted in the area. The effectiveness of this 
new trench cap is being studied by the LANL Environmental Science Group (HSE-12). 

WASTB INFORMATION 

The wastes consist pri111111rily of sol ids with various radioactive cont&~~~inants such as plutonhn, polonh111 (now decayed 
away), uranium, americium, curium and actinium. At least one truck contaminated with fission products fraa the Trinity 
test is buried in the pit. The slit trenches contain old bottles of organics, perchlorate&, ethers, solvents, etc. 
Lecture bottles of mixtures, spent chemicals, old chemicals and corrosive gases .. Y be in the slit trenches. 

RELEASB INFORMATION 

A study of the area in 1966 by the U.S.G.S. indicated possible lateral movenent of water--probably fro. the pit(s). The 
amount of water moving through the tuff was well below the effective porosity of the tuff. Radiochemical analysis of 
the soil and tuff from 13 test holes around the perimeter showed no indication of radioactive contamination. 
Investigations of the eastern end of the site in the late 1970's showed plant root penetration of the waste and animal 
intrusion. The area is being monitored for radioactive transport l.l'lder the UIIP. 

NOTES 

The possible trenches south of MDA·B are being addressed l.l'lder townsite tasks. 

SJMU CRQSS-BEFEREHCB LIST 

SWMU NUMBER CEARP IDENTIFIC&TION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·015 TA21·11·L·I·RW/HW/SW 21.001 Tsk 8 : 4 MDA·B 



21-016 

LOCA'TION 

TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOO OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

MATERIAL DISPOSAL AREA T 10/31/90 

TA-21 

MATERIAL DISPOSAL AREA 

DISPOSAL 

INACTIVE 

1945 - 1980s 

KNOWN 
KNOWN 

SPMJWtY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 

RADIOACTIVE WASTE 

UNIT INFORMATION 

MOA-T covers an area of about 2 acres. This disposal area included adsorption beds, s~, and shafts. There are four 
adsorption beds [21-016(a)l each 120' long, 20' wide and 4' deep. The beds received a total of 14,010,500 gallons of 
plutoniun processing waste which included 10,500 gallons of effluent containing highly concentrated arnnoniun citrate. 
The adsorption beds received untreated waste from 1945 to 1952; after construction of the industrial liquid waste 
treatment facility (TA-21-35; SWMU 21-010) in 1952, these beds received treated waste until 1967, when the new 
industrial waste treatment plant (TA-21-257; SWMU 21-011) went into operation. Located near and within the adsorption 
beds were fours~: TA-21-121, -122, -131, and -132. The s~ were built in 1946 of reinforced concrete and are 
2'6" x 4' x 81 • MDA-T received waste liquids from most of the buildings in TA-21. Building TA-21-12 was connected to 
MOA-T by a 125-ft long, 611 -diameter jennite-coated black iron drainline. Building TA-21-34 was connected to the 
drainline from TA-21-12 by another drainline. A 250-ft long, 611 -diameter cast iron drainline connected TA-21-35 with 
tanks TA-21-112 end -113 and the tanks with adsorption bed 4 in MDA-T. In 1952, the volume of waste exceeded the 
capacity of the adsorption beds and the waste was routed to TA-21-35 for treatment. The beds sporadically received a 
few hundred gallons of waste at a ti• up until 1967. ·A pit, TA-21-186 [21-016(b)], was built in 1959 of redwood and it 
was about 6' x 10' x 30' deep. The pit was located between two rows of adsorption beds. This pit, referred to as the 
"Snake Pit," was used for monitoring purposes end did not contain waste. From 1974 to 1982, transuranic wastes were 
mixed with cement and~ into corrugated metal pipes into the pit. There were 115 corrugated metal pipes (2.5 ft in 
diameter, 20 ft long) in the pit, which was located between adsorption beds 1 end 3. In 1984 to 1986, the pipes were 
transported to TA-54 with the intention of shipping th .. to the WIPP site near Carlsbad, NM. There were 62 shafts 
[21-016Cc)], 15' to 68' deep and 4' to 8' diameter, augered between adsorption beds 2 and 4 and cemented batch americiun 
wastes were~ down the shafts. The shafts were sprayed with heated roofing asphalt prior to ..,lacing the cemented 
mixture. The shafts were used for transuranic cement peste disposal from 1968 to 1983. 

WASTE INFORMATION 

The waste in the adsorption beds consists of liquids generated during plutonhn processing. Americiun-241 and 
plutoniun-239 have been 111easured at sampling points in the adsorption beds. As stated, the shafts contain batch 
americiun wastes and the pit at one time contained transuranic wastes. Information on hazardous chemical 
co-contaminants is unavailable. Chemicals discharged to the adsorption beds are reported to include fluorine, arnnoni1.111 
citrate, citric acid and nitrogen and chlorine compounds. According to LANL staff, lead, mercury and cadMiun are 
suspected to have been waste constituents. 

RELEASE INFORMATION 

Subsurface 111igration of redionuclides end surface overflow have been documented. According to LANL staff, hazardous 
releases are suspected. Several studies have been done over the years to characterize the movement of radionucl ides 
through the tuff. Five teat holes were dug around the pits in 1953; two were through the pits and one was a 45 degree 
hole that angled below pit 1. A 30' deep caisson (the "Snake Pit") was dug to obtain horizontal cores in 1961 and 
several test holes were drilled in 1967. In a study completed in 1918, four sampling holes were drilled to a depth of 
100' through two eOaorption beds. The holes were drilled in the vicinity of the place where the wastewater entered the 
beds. Two other holes were drilled further away fro. the entrance point for the waste. Data starting in 1952 provide 
the 111ineral c~ition of the waste; before that date, it is unknown. MDA-T is being IIIOI"'itored for radioactive 
transport under the IWMP. The drainlines are assu.ed to have been aD.~~ in-place, except the drainline fr0111 
TA-21-12 to MDA-T wlch was reMOVed in 1912-1913. 

NOTES 

SWMU Nos. 21-016(b), (C), (d), and (e) were·~ located near and in the adsorption beds. The s~ are now addressed 
as part of the adsorption bed in SWMU No. 21-016(a). 

(contir.Jed) 



21-016 MATERIAL DISPOSAL AREA T 10/31/90 

Page 2 

SWMU CROSS-RilBRINCB LIST 

SWNU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

21-016(a) NDA-T 21.002 Tsk 8 : 1 2 TA-21·121, ·122, -131, -132, MDA·T 
18.067- Tsk 9 : 56 58 67 
18.070 

21-011'"' b) MDA-T 21.002 Tsk 8 : 1 2 TA-21-186, MDA-T 
21-016(c) MDA-T 21.002 Tsk 8 : 1 2 MDA-T 

18.005-
18.066 



21-017 MATERIAL DISPOSAL AREA U 10/31/90 

SDMMARY 

LOCATION TA-21 
TYPE OF UNIT(s) 
UNIT USE 

MATERIAL DISPOSAL AREA 
DISPOSAL 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 
SUSPECTED PCBs 

OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1945 - 1968 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

UNIT INlORMATION 

MDA·U covers about 0.25 acres and contains two adsorption beds, formerly TA-21-162 and -163 [21-017(a) and Cb)l (since 
1951 these adsorption beds have had no structure nubmers) that were used for the subsurface disposal of contaminated 
liquid wastes from DP East from 1948 to 1968. MDA·U received liquid wastes fro. buildings TA-21·152, -153, and ·155. 
Building TA-21·152 was connected with both adsorption beds in MDA·U by an 86-ft long, 6M-diameter jennite·coated black 
iron drainline which went through acid manhole TA-21·173. Building TA-21-153 was connected to MDA-U adsorption bed 2 
(formerly TA-21·163) by a 45-ft long, 611 -diameter jennite·coated black iron drainline. Building TA-21-155 was connected 
to MDA·U adsorption bed 1 (formerly TA-21-162), via acid pit TA-21·222, by a 200-ft long, 411 -diameter cast iron 
drainline. Engineering drawing ENG·R4821 indicates that this drainline formerly discharged to the surface. The primary 
radionuclide in these wastes was polonium-210 which, with its 138-day half-life, has since decayed away. In 1953, an 
estimated 2.5 curie of actinium-227 were also discharged to these beds, principally from the effluents from a filter 
building (TA-21·153) that scrubbed actinium-227 out of the air in several process buildings at TA-21. Early problems 
with the pits included oil washing down from the precipitators which in 1946 was observed to be lying on top of the 
grOI.nd. This was noted to be contaminated to a high degree. The area arOI.nd the filter building was decontaminated 
when the building was removed in 1978. MDA-U was in.,roved in 1985 with the removal of the piping from the adsorption 
beds and the associated sun.,, TA-21-164 [21·017(c)]. The sun., was built in 1946 of reinforced concrete, about 2'6" x 4' 
x 8•. In addition, a san.,l ing trench was dug in the length of the beds, and soil contaminated with actinium was removed 
to MDA-G. Not all contamination was removed. The CEARP reports the trench dimension as 20' wide, 100' long and 4' to 
13' deep. A plastic lining was placed in the trench to indicate the excavation boundary, and then the trench was filled 
with uncontaminated tuff. The area was covered with 6M of topsoil. There is a graded drainage ditch outside of the 
fence to divert stona water around MDA-U. 

WASTE INFORMATION 

The liquid waste ~~~&naged by MDA-U included radionucl ides (polonium, actinium) and possibly some organics. Oils from the 
precipitators that were discharged to the beds may have contained beryllium and PCBs. 

RELEASE INFORMATION 

There was no release oblerved during the VSI, however, sa.e erosion of surface soil was observed. Several stona water 
outfalls (non-NPDES) were observed to discharge into the canyon. Memos suggest that releases have occurred from surface 
overflow in the early days. The location of the fonner surface discharge from the drainline serving building TA-21·155 
is unknown. The drainline fro. building TA-21-153 to MDA·U was removed in 1978. 

S!MU CROSS-REPERENCI LIST 

SWMU NUMBER !;;~ARe ID~NTIFICATION NUMBgR,Sl RFA UNIT E.R. RELEASg SITg INFO. ASSOCIATED STRUCTURES 

21-017(a) MDA·U 21.002 Tsk 8 5 TA·21·162 (pre-1951) 
21.003 Tsk 9 65 66 79 MDA·U 
21.004 
18.071 
18.072 

21-017(b) MDA-U 21.002 TA-21·163 (pre-1951), MDA-U 
21.003 
21.004 
18.071 
18.072 

21·017Cc> MDA·U Tsk 8 5 TA-21·164, MDA-U 



21-018 MATERIAL DISPOSAL AREA V 10/31/90 

S'QMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-21 
MATERIAL DISPOSAL AREA 
DISPOSAL 

MATERIALS MANAGED SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1945 • 1961 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

UNIT iNFORMATiON 

MDA-V [21-018(a)], an area of approximately 1 acre, was used for the disposal of radionuclide-contaminated wastewater 
from laundry operations from 1945 to 1961. The laundry, TA-21-20 [21-018Cb)l, was in use between 1945 and the 1950's; 
its purpose was cleaning contaminated clothing. Wastewater was discharged to three •adsorption bedsM or seepage pits 
that were used in series. There is documentation that these pita discharged to the canyon. An estimated 2 Ci of 
strontium-89, barium-140 and lanthanum-140, now decayed to undetectable levels, was discharged to these pits. Small 
quantities of strontium-90 and plutonium-239 were also discharged to the pits. NOA-V was connected to the laundry 
(TA-21·20) by a 90-ft long, 611 ·diameter jennite·coated black iron drainl ine. Within NOA·V, connecting the adsorption 
beds, was 775 feet of 4M·diameter jennite-coated black iron drainline. 

WASTE iNFORMATiON 

The laundry wastewater contained radionuclides Cbarium-140, stronti~-90, plutonium-239, plutonium-240, triti~. and 
probabl.y uranium) and may have contained chemicals including solvents. 

RELEASE INFORMATION 

The seepage pits did not always function properly, and on occasion there were discharges to the canyon. It is assumed 
that the drainline frOM the laundry CTA-21·20) to NOA-V was abandoned in·place, since no records exist regarding its 
removal. Surface stabilization efforts were completed in 1985. Sanitary sludges were used to aid re-vegetation of the 
unit in the s1.11111er of 1987. Soil s....,les of NOA·V taken in 1985 fCUld that surface s....,les Cfr0111 0·30 CM deep) had 
traces of tritium, uranium, plutonium-239, and plutonium-240. Sllq)les of adsorption bed ~~aterials (from 30 to 120 em) 
and of the underlying tuff (from below 120 an) indicated traces of uranium fr0111 0.9 to 4.0 111 deep and plutonium-239 anr 
plutonium-240 fr0111 the surface to 17.7 111 deep. The vertical distribution of plutonium suggests that other contaminant~ 
may have moved downward into the tuff under the influence of wastewater to at least 17.7 111. NOA·V is being 111onitored 
under the lloMP. 

SWMU CROSS-REFERENCE LIST 

SloMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-018(a) NOA·V 21.005 Tsk 8 6 NOA·V 
Tsk 9 55 

21·018Cb) NOA·V 21.005 Tak 9 55 TA-21·20 
18.073- Tsk 10 171 
18.075 



21-019 PILTER HOUSES/EXHAUST STACKS SOIL CONTAMINATION 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

: TA-21 
: SOIL CONTAMINATION 

MATERIALS MANAGED : SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

UNIT USE : TREATMENT 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOO Of USE : 1958 · PRESENT 
HAZARDOUS RELEASE : SUSPECTED 
RADIOACTIVE RELEASE : ICN~ 

UNIT INFOBMATION 

There are several filter houses and exhaust stacks that are used to treat the radioactive off-gases in TA-21. The 
effluents from the active units are sampled monthly for radionuclides. In some labs, filters are in use before the 
gases discharge to the main filter houses. 

STRUCTURE S\MJ NO. STATUS FAN NO. SAMPLED FOR 
TA·21·3 21-019(a) active FE-6 U235 
TA-21·4 21·019(b) active FE·1 Pu, ~ixed fission products 
TA-21·4 21-019(b) active FE-3 U235 
TA-21·146 21·019(c) inactive(?) 
TA-21-150 21-019(d) active FE-1 Pu 
TA-21·155 21·019(e) active FE·S triti~ gas, triti~Jn oxide 
TA-21-209 21·019(f) active FE-1,-10,-12 triti~Jn gas 
TA-21·257 21-019(g) active FE·4 Pu 
TA-21·313 21 ·019(h) active FE-2 Pu 
TA-21·314 21-019( i) active FE-1 I ·1 Pu 
TA-21·315 21-019(j) active FE·1 Pu 
TA·21·322 21·019(k) inactive (?) 
TA-21·323 21·019(l) inactive (?) 
TA-21·324 21·019(~) active FE-1 Pu 

TA-21·146 is a filter house built between 1958 and 1960 of punice block with a steel deck roof; it is about 40'8" x 18' 
x 13'11.511 • TA-21·324 is also a filter house that is about 18' x 58' x 10'. 

WASTB INlORKATION 

The off-gases contain radionuclides and possibly hazardous che.icals. 

RILBASB INlOBMATION 

Detailed data on ant releasee other than radionucl ides is lacking. 

S!KU CROSS-RBPBRINCB LIST 

S\MJ NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

21·019(a) 

21·019(b) 

21·019(C) 
21-019(d) 

21·019(e) 

21·019(f) 
21·019(g) 

21·019(h) 

TA21·1·CA·I/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·1·CA·J/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·J·HW/RW 
TA21·8·CA·I/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·8·CA·J/A·RW/HW 
TA21·9·CA·J·HW/RW 
TA21·9·CA·I·HW/RW 
TA21·8·CA·I·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 

Tsk 10 180 

(continued) 

ASSOCIATED STRUCTURES 

TA-21·3 

TA-21·4 

TA-21·146 
TA-21·150 

TA-21·155 

TA-21·209 
TA·21·257 

TA-21·313 



21-019 PILTBR BOUSBS/BXBAUST STACKS SOIL COHTAXIHATIOH 11/01/90 

Page 2 
SWMU CROSS-JIPIRIHCB LIST 

(continued) 

SWMU NUMBER CEARP lDENTlFlCATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

21·019(i) 
21·019(j) 
21-019(k) 
21·019(l) 
21·019(m) 

TA21·9·CA·l·HW/RW 
TA21·9·CA·l·HW/RW 
TA21·9·CA·l·HW/RW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 

ASSOCIATEp STRUCTURES 

TA-21·314 
TA-21·315 
TA-21·322 
TA-21·323 
TA-21·324 



21-020 DECOMMISSIONED FILTER HOUSES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA·21 
SOIL CONTAMINATION 
TREATMENT 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED NIXED WASTE 

DECCMU SS I ONED 
1945 • 1973 
NONE 
KNOWN 

UNIT INFORMATION 

Filter house TA-21·12 [21·020(&)] began operating in May 1945. It treated air fr~ DP West rooms and processes with 
electrostatic precipitators and filters. Decontamination and dec011111issioning occurred, and in 1973 the ductwork was 
removed and the filter house was demolished. The interior was cleaned and painted and the steeles, filters, frames and 
other items were removed for burial. The building was careful! y demolished inside to outside and contaminated i terns 
were removed for disposal. The drain pipe to the tile field and contaminated soil were also reported to have been 
removed. The tile field itself was removed at an earlier date. The deconmissioning residues were taken to NDA·A and to 
TA-54 for disposal and, if wastes contained >10 nCi/g of plutonium, to retrievable storage. Filter Building TA-21·153 
[21·020(b)l was constructed in 1945 to clean air from some of the process operations at DP East. The building contained 
filters and electrostatic precipitators. In 1970 the building was shut down and in the 1970's the radioactive and 
contaminated accessible parts of the building were removed. The building, its contents, and contaminated soil were 
disposed of or were placed in retrievable storage at TA-54. 

WASTE INFORMATION 

The off-gases contained radionuclides. Further infonnation characterizing the chemicals or other constituents that may 
have been present is not available, however, various acid vapors including hydrofluoric acid were probably discharged. 

RELEASE INFORMATION 

Radioactive waste is known to have been released through the stacks due to above background samples in the area around 
DP. Soil samples fro. a depth of 30 em below building TA-21·12 had 1.3 to 70 pCi/g of plutonium-239. The area was 
backfilled with soil, a composite of which contained 1.3 +/· 0.1 pCi/g plutonium. Clean-up of building TA-21·153 in 
1978 was to less than or equal to 30 pCi gross alpha/g of soil, which is the detection liMit of the ZnS gross alpha 
measurement systeM. No information on releases of hazardous constituents is available. 

SWMU CROSS-REFBBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21·020(a) 
21·020(b) 

TA21·1·CA·I/A·RW/HW 
TA21·1·CA·I/A·RW/HW 

Tsk 10 155 
Tsk 10 170 

ASSOCIATED STRUCTURES 

TA-21·12 
TA-21·153 



21-021 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERICX) OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: TA-21 
: SOIL CONTAMINATION 
: DISPOSAL 

INACTIVE/ACTIVE 
1940s • PRESENT 
UNKNOWN 
KNOWN 

STACJt BXISSIONS 

SUMKARY 

10/31/90 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

VNIT INlORKATION 

In 1970, above background levels of plutonium and strontiu.-90 were .. asured in the vicinity of TA-21. The study 
concluded that the plutonium was probably deposited frcn DP Site air stacks. The esti111ated area of soil contaminated by 
TA-21 is approximately 300,000 square meters, with plutonium-239 concentrations ranging fro. 0.005 to 0.6 pCi/g. The 
saq:~ling locations are located throughout TA-21 extending to the airport. The soil a~les were not ~~n~~lyzed for 
constituents other than radionuclides. 

WASTB INFORMATION 

The emissions consisted of particulate metter containing plutoniu.-239 and stronth•. LANL staff suspect che~~ical waste 
constituents. 

JELBASB INlOBMATION 

Docunentation on releases of hazardous non·radionuclide constituents frc. this ll"'it is lacking; however, airborne 
releases of radionucl ides are indicated by the concentrations of plutonium and strontiu. in the soil surrounding the 
ll"'it. 

SWKV CROSS-BIPBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

21-021 TA21·9-CA·I·HW/RW ? 21.030 
? 21.033 
? 21.036 

Tsk 10 : 189 

? Indicates uncertainty with RFA Unit correlation. 



21-022 ACID WASTB LINES AND SUMPS 10/31/90 

SUMMABY 

LOCATION TA-21 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) WASTE LINE/SUMP 
UNIT USE DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1950s - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

There were acid lines running fro. Building 2 to Building 3 and also from Building 2 to an ether pit. These acid lines 
were in a concrete trench and the trench may still connect TA-21-2 to TA-2-3, although, if present, it has been filled 
in and paved over. These lines are reported to be removed and replaced with a nitric acid supply line and a 
5,200-gallon tank. A four-inch waste line connected Buildings 2, 3, 4, and 5 to the old treatment plant, TA-21-35. A 
six-inch waste line was abandoned when the four-inch line was installed in 1952. Information on other possible 
abandoned waste lines is lacking. Industrial waste wells were located at the northeast corners of Buildings TA-21-2, 
-3, ·4, and -5 and on the northwest corner of TA-21-150 with structure numbers of TA-21-81, -84, -87, -89, and -189, 
respectively. The wells were removed during the 1978-1981 cleanup. They were liquid-waste collection and Sllq)ling 
wells that received liquid from the buildings and discharged to MOA-T <21-016) via 6"-diameter jennite-coated black iron 
drainlines. In 1952, a new 411 -diameter waste line connecting the wells to the treatment plant (TA-21-35, 21-010) was 
installed. The following are acid manholes (industrial waste wells) and manhole sumps in TA-21: 

STRUCTURE 
TA-21-74 
TA-21-81 
TA-21·84 
TA-21-87 
TA-21·89 
TA-21-173 
TA-21-189 
TA-21·202 

STRUCTURE 
TA-21-74 

TA-21·81 
TA-21·84 
TA-21·87 
TA-21·89 
TA-21·173 
TA-21-189 
TA-21-202 

S~ NO. 
21-022(a) 
21-022(b) 
21-022(c) 
21-022(d) 
21-022(e) 
21-022(f) 
21-022(g) 
21-022(h) 

DRAINLINE 

DATE BUILT 
1946 
1945 
1945 
1945 
1945 
1945 
1962 
1962 

MANHOLE 
DIMENSIONS 
s• dia, brick, wood cover 
5'3" dia, 10' deep, brick, steel cover 
51311 dia, 10' deep, brick, steel cover 
5'3" dia, 10• deep, brick, steel cover 
5'3" die, 10' deep, brick, steel cover 
5'6" die, 6' deep, brick 
unknown 
unknown 

LOCATION 
northwest corner TA-21-21 
northeast of TA-21-2 
northeast of TA-21-3 
northeast of TA-21-4 
northeast of TA-21-5 
northwest of TA-21-152 
northwest of TA-21-150 
southeast of TA-21-150 

4"-di ... ter fro. old section of TA-21-21 to su.p TA-21-74 and a 4"-dia.eter from new section of 
TA-21·21 to SUMp TA-21-74 
611 -dia.eter, jennite-coated black iron, 670 ft long, to MOA-T 
6"-dia.eter, jennite-coated black iron, 670 ft long, to MOA-T 
611 -di~~~~~eter, jennite-coated black iron, 670 ft long, to MOA-T 
6•-di ... ter, jennite-coated black iron, 670 ft long, to MOA-T 
6•-di ... ter, jennite-coated black iron, 86 ft long, to MOA-U 
6"-di ... ter, jennite-coated black 1ron, 670 ft long, to MOA-T 
150-ft long, 6" line fro. TA-21-150 through TA-21-202 to outfall in Los Alamos Canyon 

The DP West acid -.Moles, TA-21-81, -84, -87, -89, and TA-21-189 were re1110ved in the 1978-81 cleanup. Contaminated 
soil around these ..moles was reaoYed to the point that further excavation would have jeopardized the integrity of the 
adjacent buildings. The statUI of ..moles and sunp TA-21-74, -173, -189, and -202 is unknown. S""' ~. that may 
have been cont•in.ted, were reported to have been present in equipment roa111 in the south end of Buildings TA-21-2 and 
-3 [21··022(i), (j)]. An ER Progr• site visit on 3/13/89 found no physical evidence of these sites. 

WASTB INlORKATION 

The waste is described as radioactive 11ixed. Data characterizing the waste discharged to the manholes is not available. 
However, s0111e of the waste received by the wells was wash water fro. floor drains. A 111e1110 indicates that floor wash 
water containing approxi•tely 28 11icrogr .. of plutoniUM a day was poured down floor drains, but the 111e1110 does not 
indicate in which building this occurred. The wastes 1118111ged by the su.p ~ are unknown. 

(continued) 



21-022 ACZD WASTB LZHES AND SUMPS 10/31/90 

Page 2 

RELEASB INFORMATION 

There is no documentation indicating whether the waste lines leaked; however LANL staff suspect the early lines may have 
leaked. The DP West lllenholes and associated radioruc:l ide cont•inated soil have been excavated to the point that the 
integrity of the adjacent buildings could be preserved. It is 111known whether hazardous releases have occurred fran the 
other manholes or sumps. 

SWMU CROSS-RIPERINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

21-022(8) 

21-022(b) 

21-022(c) 

21-022(d) 

21-022Ce> 

21-022(f) 

21-022(g) 

21-022(h) 

21-022(i) 

21-022(j) 

TA21-5-S-I·HW/RW 
TA21-7-CA-A/I·HW/RW 

TA21-5-S·I-HW/RW 
TA21-7-CA-A/I·HW/RW 

TA21-5-S·I-HW/RW 
TA21-7-CA-A/I·HW/RW 

TA21-5-S-I-HW/RW 
TA21·7-CA-A/I-HW/RW 

TA21·5-S·I·HW/RW 
TA21-7-CA-A/I·HW/RW 

TA21·5-S-I·HW/RW 
TA21-7-CA-A/I·HW/RW 
TA21-5-S·I-HW/RW 
TA21-7-CA·A/I·HW/RW 

TA21·5-S·I·HW/RW 
TA21·7-CA·A/I·HW/RW 

TA21-5·S·I·HW/RW 
TA21·7-CA-A/I-HW/RW 
TA21-5·S-I-HW/RW 
TA21-7-CA·A/I-HW/RW 

Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 36 92 93 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 22 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 23 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 24 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 25 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 26 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 54 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 29 

ASSOCIATED STRUCTURES 

TA-21-74 

TA-21-81 

TA-21-84 

TA-21-87 

TA-21-89 

TA-21-173 

TA-21-189 

TA-21-202 

TA-21·2 

TA-21-3 



21-023 DECOXKXSSIOHED SEPTIC SYSTEMS 10/31/90 

SUMMABY 

LOCATION TA-21 
TYPE OF UNIT(s) SEPTIC SYSTEM 

MATERIALS MANAGED SANITARY ~STE 
SUSPECTED MIXED ~STE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED 
PER I OD OF USE SEE BELOW 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE SUSPECTED 

UNIT IHPORMATION 

The following septic systems in TA-21 have been decommissioned: 

LOCATION SIMJ NO. DATES BUILT/REMOVED CONSTRUCTION/CAPACITY DISCHARGE DRAINLINES 
TA-21-225 21-023<•> 1966/1966 5' x 9' x 6' deep, reinforced concrete l..nknown unknow~ 

TA-21·142 21-023(b) 1945/1965-66 500 gallons, steel TA-21-84 unknow~ 

TA-21-62 21-023(c) 1948/1965 5' x 10' x 7', reinforced concrete outfall 4"-dia. vitrified 
clay pipe 

TA-21·187 21-023(d) 1960/1966 5' x 3' x 5'6" deep, reinforced concrete unknown unknown 

The septic syste.a included septic tanks, piping from the building to the tank, and piping from the tank to the 
discharge. TA-21-62 was buried in MDA-G in 1966; TA-21-142 served shower room in TA-21-3. The previous locations of 
TA-21-142 and -225 are currently covered with asphalt or the addition to the north side of building TA-21-3, as noted on 
ER Program site visit, 4/4/89. 

WASTB IHPORMATION 

The waste was sanitary, but some of the tanks probably contained radioactive-mixed constituents. Tank TA-21-187 
received industrial waste. 

BBLIASB INFOBMATION 

It is rinow~ whether a hazardous waste release has occurred. At one time the canyon south of TA-21 was fenced to 
prevent entry due to high radioactivity levels. The radionucl ides were believed to have come from the septic systems 
and/or other units with canyon outfalls. 

S!KU CROSS-RIFIRINCI LXST 

SIMJ NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-023(a) - Tsk 9 : 53 106 TA-21·225 
21-023(b) TA21·6-ST·I·HW/RW Tsk 9 : 49 TA-21·142 
21-023(c) TA21·6-ST·I·HW/RW Tsk 9:3975 TA-21-62 

Tsk 10 : 145 
21-023(d) - Tsk 9 : 20 TA-21·187 

- No corresponding E. R. Progr• unit. 



21-024 INACTIVE SEPTIC SYSTEMS / OUTFALL& 10/31/90 

LOCATION TA-21 MATERIALS MANAGED SUSPECTED MIXED ~STE 
TYPE OF UNIT(s) SEPTIC SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE UNKNOWN . 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

The following are abandoned septic systems in TA-21. Septic systems include the septic tank, plplllg from the building 
to the tank, and piping from the tank to the outfall. The systems had outfalls to the north rim of Los Alamos Canyon or 
the south rim of DP Canyon. 

STRUCTURE 
TA-21·53 
TA-21·55 
TA-21·56 
TA-21·106 
TA-21·123 
TA-21·124 
TA-21·125 
TA-21·163 
TA-21·181 
TA-21·194 
TA-21·219 

SIMJ NO. 
21-024(a) 
21·024(b) 
21-024(c) 
21-024(d) 
21·024(e) 
21-024(f) 
21-024(g) 
21-024(h) 
21-024(i) 
21·024(j) 
21-024(k) 

BUILT 
1945 
1945 
1945 
1945 
1945 
1952 
1945 
1945 
1945 
1961 
1966 

CONSTRUCTION 
8 1 X 16 1 X 7'911 deep 
41 X 81 X 6'611 deep 
4' X 8' X 6' deep 
9 1 611 X 181 X 51 deep 
1000 gal., steel, 6'4" die, 11'4" long 
1000 gal., metal 
9 1 611 X 181 X 51 

6 1 X 14 1 X 51 deep 
51 X 101 X 71 911 deep 
51 X 3 1 X 6 1 deep 

BUILDING(S) 
SERVED 
TA-21·9 
TA-21·17 
TA-21·54 
TA-21·1 
TA-21·21 
TA-21·45 
TA-21·7, ·31 
TA-21·151 
TA-21·152 
TA-21·155 
TA-21·155(?) 

DRAINLINES * 
6"-diameter v.c.p. 
611 -diameter v.c.p. 
4"-diameter v.c.p. 
6"-diameter v.c.p. 
6"-diameter v.c.p. 
4"-diameter v.c.p. 
4"·diameter v.c.p. 
6"-diameter v.c.p. 
6"-diameter v.c.p. 
111known 
111known 

OUTFALL ** 
LA 
LA 
LA 
LA 
LA 
DP 
OP 
OP 
LA 
LA (?) 

lf 

Prior to 1965, septic tank TA-21·181 also received waste fra. buildings TA-21·166 and -167; the drainlines fro. 
buildings TA-21-166 and -167 intersected the drainline frOM building TA-21·152 at manhole TA-21·175. After 1965, 
liquids from TA-21-166 and ·167 discharged to an outfall in Loa Alamos Canyon via a 4"-diameter vitrified clay pipe. 
All of the septic tanks were abandoned in place by backfilling with earth, except for tank TA-21·56 for which 
information is lacking and tank TA-21·194 which had only the inlet and outlet filled. The tanks were abandoned in 
1964··1966. All of the septic tanks were built of reinforced concrete, except where noted differently above. Septic 
tank TA-21-106 was noted to have contained two beds by the ER Prot~r• site visit on 4/4/89. Tank TA-2·124 was located 
north of OP Road, across from TA-21-69, according to engineering drawing ENG·R5113. However, according to the ER 
Prot~ram site visit on 4/4/89, the engineering drawing location end the outfall location do not confor~~. Septic tank 
TA-21·219 was noted to have two manholes, one open pipe and one pipe with a cap, during the ER Prot~r• site visit on 
4/4/89. A 3"·diameter drainline from the mechanical room of TA-21-21 discharges to an outfall in DP Canyon [21-024(1)]. 
Another drainline, from building TA-21-209, discharges to an outfall in Loa Alamos Canyon via a 112-ft long, 811 -diameter 
vitrified clay pipe [21-024(m)]. This is listed as an industrial waste line on engineering drawing ENG-R4816. A third 
drainline connects floor drains in TA-21·155 to an outfall in DP Canyon [21·024(n)]. This line is 116ft long, 
411 -diameter cast iron, and is also listed as an industrial waste line on engineering drawing ENG·R4816. Engineering 
drawing ENG·R1193 (1956) shows a 4"·diameter vitrified clay pipe and indicates that this pipe is connected to the former 
diesel plant, TA-21·46 [21·024(0)]. However, this drainline is not shown as connected to the building on the drawing. 
This drainline discharged to an outfall in Loa Alamos Canyon. No septic tanka are currently in use at TA-21 because all 
sewage is treated at the sewage treat~t plant (21-026). 

* v.c.p. 
** LA 

DP 
lf 

• vitrified clay pipe 
• Loa A la.oa Canyon 
= DP Canyon 
= leach field 

WASTB INFORKATION 

The waste was sanitary, but Is suspected to have contained radioactive·•ixed constituents in at least sa.e of the tanks. 
The wastes managed by the drainllne frOM the IIIIChanlcal rOOM of TA-21·21 are Lnknown. The wastes ~~~~n~ged by the 
drainline from building TA-21·209 are expected to be industrial wastes; building TA-21·209 Ia a high-temperature 
che~~istry building. The wastes 1111n1ged by the drainline fro. building TA-21·155 are expected to be liquid wastes poured 
down floor drains. The wastes frOM the fo,-.er diesel pl8nt, TA-21·46, are Lnknown. 

(contirued) 



21-024 INACTIVB SEPTIC SYSTEMS / OOTFALLS 10/31/90 

Page 2 

BELBASB INlOBMATION 

It is ~.r~k.nown in which tria a hazardous or radioactive release has occurred. At one ti11e the canyon south of TA-21 was 
fenced to prevent entry u to high r8dioectivity level. The redionur:lides are believed to have COlle fro. the septic 
syste.a end/or other ~.r~ita with canyon outfalla. 

SWMO CROSS-RBFBBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-024(a) TA21·3-CA/0·1/A·HW/RW ? 21.023 Tsk. 9 : 40 77 TA-21-53 
Tsk. 10 : 133 

21-024(b) TA21-3·CA/0·1/A·HW/RW ? 21.023 Tsk. 9 : 41 70 TA-21·55 
Tsk. 10 : 127 

21·024(C) TA21-3·CA/0·1/A·HW/RW ? 21.023 Tsk. 9 : 42 57 TA-21-56 
TA21·6·ST·I-HW/RW Tsk. 10 : 128 

21-024(d) TA21·3·CA/O·I/A·HW/RW ? 21.023 Tsk. 9 : 43 69 TA-21-106 
Tsk. 10 : 126 

21·024Ce) TA21-3·CA/O-I/A·HW/RW ? 21.023 Tsk. 9:4468 TA-21-123 
Tsk. 10 : 125 

21··024(f) ** ? 21.023 Tsk. 9 : 50 73 TA-21·124 
Tsk. 10 : 131 

21 ··024(11) TA21·3-CA/O·I/A·HW/RW ? 21.023 Tsk. 9 : 47 76 TA-21·125 
Tsk. 10 : 132 

21·024(h) TA21-3·CA/O-I/A·HW/RW ? 21.023 Tsk. 9 : 45 71 TA-21-163 
Tsk. 10 : 129 

21 .. 024( i) TA21·3·CA/O-I/A·HW/RW ? 21.023 Tsk. 9:467298 TA-21·181 
Tsk. 10 : 130 

21 .. 024(j) - ? 21.023 Tsk. 9 : 51 104 TA-21·194 
21··024(k.) ** ? 21.023 Tsk. 9 : 52 105 TA-21-219 
21··024( l) ** ? 21.023 Tsk. 9 : 94 FRIJ4 TA-21-21 

Tsk. 10 : 144 
21·024(111) ** ? 21.023 Tsk. 9 : 99 FRIJ4 TA-21-209 

Tsk. 10 : 146 
21·024(n) ** ? 21.023 Tsk. 9 : 101 FRIJ4 TA-21·155 

Talc. 10 : 147 
21-024(0) ** ? 21.023 Tsk. 9 : 102 FRIJ4 TA-21-46 

Tsk. 10 : 148 

? Indicates uncertainty with RFA Unit correlation. - No corresponding E. R. Progr• ~.r~it. 



21-025 OPP-GAS SYSTEM 10/31/90 

StJMMABY 
LOCATION TA-21 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(S) OFF·GAS SYSTEM 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PER I 00 OF USE ? • PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INlORHATIOH 

In both the TA-21·155 [21·025(a)] (TSTA facility) and the adjacent tritiu. facility (TA-21·209) [21·025(b)], a tritiu. 
treatment train is in operation. On each train, gases which .. y contain tritiUM are stored in a tank until a given 
pressure is exceeded. The gases are then released and passed through a catalyst bed operated at high temperatures in 
order to oxidize the tritiUM to tritiated water. The water is then collected in a series of .olecular sieves. When a 
sieve is near breakthrough, it is removed, and hot nitrogen gas is used to strip the water from the sieve unit. The now 
concentrated tritiated water vapor is collected on a second series of ..,lecular sieves. Before breakthrough, the sieves 
are placed in asphalt-lined 55 gallon drums for collection by HSE-7. The TSTA tritiUM storage.tank is approximately 
seven cubic meters. The entire off-gas treatment trains, including the tanks, are located entirely within the 
buildings. 

WASTI IHPORMATIOH 

The waste consists of tritium. 

RILBASB INlOBHATIOH 

There is no known release of hazardous waste from these syste~&. 

SWMV CROSS-RIPIRINCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

21·025(8) 

21·025(b) 

TA21·1·CA·I/A·RW/HW 

** 

21.014 
21.015 

ASSQCIATED STRUCTURES 

TA-21·155 

TA-21·209 

- No corresponding E. R. Progr• unit. 



21-026 WASTEWATER TREATMENT PLANT AND OUTFALL 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA·21 
: WASTE TREATMENT PLANT 
: TREATMENT 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1966 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

SUMMARY 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED MIXED WASTE 

UNIT INFORMATION 

The TA-21 sewage treatment plant, TA-21·227 [21·026(a)], treats sanitary wastes and noncontact cooling water from TA-21 
facilities. All of the TA-21 buildings that have sanitary facilities are connected to this sewage treatment plant by 
sewer lines. Sludge is discharged to drying beds TA-21·230 [21·026(b)]. Non.elly, the sludge is taken to the 
contaminated disposal facility at TA-54. TA-21·348 [21·026(c)] is a chlorine contact chamber, 3' x 3' x 5' deep located 
next to the sewage plant. 

WASTE INfORMATION 

The waste consists of sanitary waste and non·contact cooling water. The treatment plant received water from a 
decontamination area. Hence, the sludge contained small IIIIIOU'Its of plutoni~JR, uraniua, americi~JR, and triti~JR. 
Janitors also poured scrub water into sanitary waste drains on a daily basis. 

RELEASE INFORMATION 

There have been no known releases of hazardoua constituents from these units. The sewage treatment plant discharges 
through an NPDES·peMiitted outfall, EPASSS055 (see Appendix A). 

SWMU CROSS-BBFERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·026(a) ** 21.025· Tsk 9 : 86·91 TA-21·227 
21.028 Tsk 10 : 143 

21·026(b) ** 21.025· Tsk 9 : 86·91 TA-21·230 
21.028 

21·026Cc) TA21·2·SI·I·H~/R~ 21.025- Tsk 9 : 86·91 TA-21·348 
21.028 18 

** No corresponding E. R. Progr• unit. 



21-027 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-21 
OPERATIONAL RELEASE 
DISPOSAL 

OPERATIONAL STATUS UNKNOWN 
PERIOD OF USE 1950s - 7 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

SORPACB DISCBARGB 10/31/90 

SOMMARY 
MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 

SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

VNIT INFORMATION 

Floor drains fran TA-21-3 and drainage from surface areas around buildings TA-21-2, -3, -4, and -5 are believed to have 
gone to storm drains. Small quantities of radionuclides My have riM'l into Los AlaMOS Canyon through the culverts. The 
drainpipe from building TA-21-3 consists of two separate drainpipes: a 311 -diameter line from the floor drain in room 3A 
inside of a 1211 -diameter storM drainline. The effluent fro. both lines outfalls south of building TA-21-143; a 
drainline from building TA-21-143 also outfalls at this sa.e location. The liquid fro. all three drainlines discharges 
to a small ponded area. This ponded area is drained by a corrugated ~~etal pipe into Los Alamos Canyon. lui lding 
TA-21·152 had a cooling tower that discharged to an outfall in Los Alamos Canyon. In 1971, the BIIICU'It of cooling tower 
discharge was 16,700 gallons/year. Another surface discharge came from a 4"-diameter vitrified clay drainline that was 
connected to the southeast corner of building TA-21-6. Building TA-21-6 contained a ..chine shop, a cafeteria, two 
electronics shops, a lucite machine shop, and stock r00111. The benned contail"'llent area surrounding fuel tank TA-21-47 
was drained by a 4"-di 11111eter steel drainl ine into Los Al81110S Canyon fr0111 1945 to 1960. 

WASTB INFORMATION 

The waste is described as radioactive and is suspected to contain che~~icals. The waste IIIINiged by the drainline fr011 
building TA-21-6 is U'lknown; however, the lucite 11111chine shop did have acid sinks. Wastes fr011 the floor drain in 
building TA-21-3 are unknown; however, the floor drain is in an equipment roo.. The drainline fro. the TA-21-47 
containment area is assumed to have discharged surface water, although leaks or spills fro. the tank would also have 
been discharged. Building TA-21-152 cooling tower discharge was reported to have been treated with biogdegradable and 
nontoxic chemicals. 

RILBASB INFORMATION 

There has been no 1110ni toring in the receiving area. The drainl ine fro. building TA-21-6 is assumed to have been 
abandoned in-place. It is IM'lknown whether there were hazardous releases frOM the drainline. The surface discharge 
point could not be identified during an ER Progr .. site visit. The drainline fro. the floor drain of building TA-21-3 
was observed at an outfall area during an ER Progr .. site visit. It Is unknown whether there were hazardous releases 
from the TA-21-47 drainline. The outfall fro. the TA-21-152 cooling tower could not be located during the ER Progr .. 
site visit. 

SJMU CROSS-BBPBRBNCB LIST 

SWMU NUMBER CEAftP IDENTIFIC&TIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

21-027 TA21·3·CA/O·I/A·HW/RW Tsk 9 60-64 74 
Tsk 10 123 124 136 

137 151 152 

ASSQCIATED STRUCTURES 

TA-21-2, ·3, ·4, ·5, ·6, ·47 
-·143, -152 



21-028 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

ACTIVB COHTAIHBR STORAGB AREAS 10/31/90 

TA·21 
CONTAINER STORAGE AREA 
STORAGE 

SUMMARY 

MATERIALS MANAGED : HAZARDOUS ~STE 
MIXED WASTE 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? • PRESENT 
HAZARDOUS RELEASE UNKNOWN . 
RADIOACTIVE RELEASE UNKNOWN 

VNIT INFORMATION 

The following are active storage areas. All of these units are based on 10/88 and 1/90 versions of the LANL container 
storage area database, except 21-028(d). 

LOCATION 
TA-21·121 
TA-21·150 
TA-21-3 

TA-21·209 
TA-21-210 

S1.MJ NO. 
21-028(a) 
21·028(b) 
21·028(c) 

21-028(d) 
21·028(e) 

FACILITY TYPE 
satellite 
satellite 
satellite 

<90 day storage 
satellite 

MATERIALS STORED 
alcohol, acetone, freon, inactive as of 1/90 
solvents, Miscellaneous chemicals; 3 satellite storage areas 
solvents, Miscellaneous chemicals; halogenated organics, non-halogenated 
organics, possible radioactive contamination; 4 different satellite storage 
areas 
radioactive-contaminated waste 
solvents, freon, waste oil; 3 satellite storage areas 

The less than 90 day storage area at TA-21-209 loading dock was noted during a Noventler 1988 field survey. These drUIIS 
were awaiting transport to TA-54. 

WASTB INFORMATION 

TA-21·121 stores alcohol, acetone and freon; TA-21-150, TA-21-3 and TA-21-210 store solvents and Miscellaneous 
chemicals. TA-21-209 stores wastes containing radionuclides. One of the storage areas at TA-21-3 may store mixed 
waste. 

BELBASB INlORMATION 

TA-21-121 and the TA-21-209 storage areas are located outside on loading docks. The TA-21-150 storage areas are located 
in the building and the storage areas at TA-21 -3 are located in the building and in an outside cabinet. No releases 
from these Units are known. However, past operations at MOSt container storage areas have resulted in systematic 
releases of solid wastes, including RCRA-regulated constituents. 

SJXU CROSS-BBPBRBNCB LIST 

SWMU HUMBER CEAftP IDENTIFICATIQN NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21-028(a) 
21-028(b) 
21-028(c) 
21-028(d) 
21·028(e) 

** 
** 
** 
** 
** 

ASSOCIATED STRUCTURES 

TA-21-121 
TA-21-150 
TA-21-3 
TA-21-209 
TA-21-210 

** No corresponding E. R. Progr• unit. 



21-029 

LOCATION 

TYPE OF UNIT(&) 

UNIT USE 

TA-21 

SOIL CONTAMINATION 

DISPOSAL 

OPERATIONAL STATUS : DECOMMISSIONED 

PERIOO OF USE 1946 - 1988 

HAZARDOUS RELEASE KNOWN 

RADIOACTIVE RELEASE NONE 

DP 'l'UK I'ARK 10/31/90 

StJMKM.Y 

MATERIALS MANAGED HAZARDOUS YASTE 

UNI'l' INlOBMATION 

The DP Tank Farm consisted of 15 product storage tanks, .oat of which were underground. The tank fana was a rectangular 
area, with the long axis parallel to DP Road. It was on a slope from the DP Road toward the canyon, end the edge of the 
tank farm nearest the Canyon was enclosed by a 4' high, 397' long earth bena. Fill ports for the tanks were located 
along DP Road. Two loading docks were present downslope, toward the earth bena. A stona drain was located within the 
DP Tank Fann to collect end discharge surface water. The atona drainline went through the earth bena and discharged to 
an outfall in DP Canyon. The DP Tank Fana was dec011111issioned in 1988; all tanks, linn, end surface equipment were 
removed. Spills fro. overfilling the tanks were noted around the fill ports end the loading docks. The tanks and lines 
were reported to have been in good condition when removed, with no evidence of leakage. 

WASTB INlORKATION 

The products spilled on the soil include Nl.lllber 2 fuel oil, kerosene, and diesel. Melloa Indicate that two of the tanks 
may have stored gasoline end ethanol alcohol. 

BBLEASB INlOBMATION 

Soil S8q)les collected around loading docks ~ring dec011111issioning were analyzed for benzene, toluene, end xylene (BTX) 
and by the Extraction Procecilre (EP) toxicity 111ethod for lead. Visibly contaminated soil was removed; ohowever, 
verification sampling showed that soil with ppb concentrations of BTX were left in place. EP toxicity lead 
concentrations were not present. Analysis of S8q)les fro. the outfall receiving area indicated ppb concentrations of 
BTX and below EP toxic concentrations of lead. 

SWKU CROSS-RIFBRBNCB LIST 

SWMU NUMBER CEARP IQENTIFitaTIQN NYMBERCS> BFA YNIT E.R. RELEASE SITE INFO. ASSQCJATEQ STRucTURES 

21-029 TA0-14-UST·I·PP 1 21.037 
1 21.040 
1 21.043 

Tsk 27 : 1083·1097 

1 Indicates uncertainty with BFA Unit correlation. 



SWMU 

21-001 
21-Q02(a) 

21-002(b) 
21-003 
21-004(a) 
21-004(b) 
21-004(c) 
21-004(d) 
21-005 
21-006(a) 
21-006(b) 
21-006(c) 
21-006(d) 
2'1-006(9) 
21-006(f) 
21-007 
21-QOS 
21-009 
21-010(a) 
21-010(b) 
21-010(c) 
2'1-010(d) 
21-010(9) 
21-010(f) 
21-010(g) 
21-010(h) 
21-011 (a) 
21~011(b) 
21-011 (c) 
21-011 (d) 
21-o11 (e) 
21-011 (f) 
21-Q11 (g) 
21-011 (h) 
21-011 (i) 
21-0110) 
21-012(a) 
21-012(b) 
21-013(a) 
21-Q13(b) 
21-013(c) 
21-013(d) 

Rev. 1, 217190 

TA-21 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

21-1 
Not shown, located 
throughout TA-21 

21-1 
21-2 
21-1 
21-2 
21-2 
21-2 
21-7 
21-1 
21-6 
21-1 
21-6 

Not shown 
21-1 

Not shown 
Not shown 
21-7,21-8 

21-7 
21-7 
21-5 
21-5 
21-5 
21-5 
21-5 
21-5 
21-1 
21-4 

21-3, 21-7 
21-1 
21-1 
21-1 
21-1 
21-3 
21-3 
21-3 
21-1 
21-1 
21-2 
21-1 

21-2, 21-4 
21-1 



SWMU 

21-013(e) 
21-013(f) 
21-013(g) 
21-014 
21-015 
21-016(a) 
2'1-016(b) 
21-016(c) 
21-017(a) 
2'1-017{b) 
2'1-017(c) 
2·1-018(a) 
21-018(b) 
2'1-019(a) 
21-019(b) 
2'1-019(c) 
21-019{d) 
21-019(e) 
21-019(f) 
21-019(g) 
21-019(h) 
2'1-019(i) 
21-0190) 
21-019(k) 
21-019(1) 
21-019(m) 
21-020(a) 
21-020(b) 
21-021 
21-022(a) 
21-022(b) 
21-022(c) 
21-022(d) 
2'1-022(e) 
21-022(f) 
21-022(g) 
21-022(h) 
21-022(i) 
21-0220) 
21-023(a) 
21-023(b) 

Rev. 1, '2fl/90 

TA-21 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

• 

FIGURE NUMBER 

Not shown 
21-2 
2-1 

21-2, 21-9 
21-1,21-5,21-10 

21-8, 21-11 
21-3 

21-11 
21-8,21-12 
21-8,21-12 
21-8, 21-12 

21-1,21-7,21-13 
21-7 
21-1 
21-1 
21-1 
21-1 
21-2 
21-1 
21-1 
21-1 
21-1 
21-1 
21-4 
21-4 
21-1 
21-7 
21-7 

Not shown 
21-7 

21-6, 21-7 
21-7 
21-7 
21-7 
21-7 
21-3 
21-3 
21-1 
21-1 
21-5 
21-6 



TA-21 SOLID WASTE MANAGEMENT UNITS 
{SWMUs) FIGURE INDEX 

(CONTINUED) 

SWMU FIGURE NUMBER 

21-023(c) 
21-023(d) 
21-024(a) 
21-024(b) 
21-024(c) 
21-024(d) 
21-024(e) 
21-024(f) 
21-024(g) 
21-024{h) 
21-Q24(i) 
21-0240) 
21-024(k) 
21-024(1) 
21-Q24(m) 
21-024(n) 
21-024(0) 
21-025(a) 
21-025(b) 
21-026{a) 
21-Q26(b) 
21-026(c) 
21-027 
21-028(a) 
21-028(b) 
21-028(c) 
21-Q28(d) 
21-028(e) 
21-029 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 2/7190 

LAN:TA-Unils/39 

21-7, 21-8 
21-6 
21-3 
21-3 
21-3 
21-3 
21-3 
21-3 
21-3 
21-4 
21-4 
21-4 
21-4 
21-1 
21-2 
21-2 
21-1 
21-2 
21-2 
21-2 
21-2 
21-2 

Not shown 
21-3 
21-1 
21-1 
21-2 
21-1 

Not shown 



TA-21 

OPERAnONS AND ENVIRONMENTAL SETnNG 

Technical Area (TA) 21 is a complex facility incorporating many varied activities in separate 

buildings. These activities include (DOE, 1987a): 

• Plumbing and electrical repair 
• Preparation of cold salts for plutonium metal production 
• Electronic equipment repair 
• Geophysical research 
• Labeled compounds preparation for biologicaVhealth research and biological 

studies 
• Radioactive waste treatment 
• Waste capacitors, transformers, and oils storage 
• Tritium handling, storage, and usage research 
• Basic research 
• TAU chemistry 
• Storage 

Several laboratory material disposal areas exist at TA-21. The area is not slated for 

development because of the problems associated with its location. Several structures are 

currently being decontaminated and destroyed. 

TA-21 lies at elevations between 6,680 and 7,220 feet asl. It is located on the eastern 

end of South Mesa, which is bifurcated by DP Canyon, a branch canyon of Los Alamos 

Canyon, separating TA-21 from the Los Alamos Airport to the north. The mesa is bounded 

on the south by Los Alamos Canyon. Canyon walls are steep or cliffs in this area. TA-21 

lies on welded Bandelier Tuff in the Ponderosa Pine/Pinon-Juniper and Pinon-Juniper 

overstory vegetative zones. Soil is comprised of Hackroy sandy loam, Totavi gravelly loam 

sand, and rock outcrop (Nyhan et al., 1978). 

At TA-21, the potentiometric surface of the main aquifer in the Los Alamos are lies at 

about 5,870 to 5,990 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a; Purtymun, 1974). 

WP:LAN:T A-1649r'24 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-21 

21-001 
21-002 
21-003 
21-004 
21-005 
21-006 
21-007 
21-008 
21-009 
21-010 
21-011 
21-012 
21-013 
21-014 
21-015 
21-016 
21-017 
21-018 
21-019 
21-020 
21-021 
21-022 
21-023 
21-024 
21-025 
21-026 
21-027 
21-028 
21-029 

WP:LAN:TA-1724-22 

RADIOACTIVE WASTE CONTAINER STORAGE AREA 
INACTIVE CONTAINER STORAGE AREAS 
PCB STORAGE AREA 
ABOVEGROUND TANKS AND DRAINLINES 
ACID PIT 
UNDERGROUND SEEPAGE PITS 
SALAMANDERS 
INCINERATOR 
WASTE TREATMENT LABORATORY 
INDUSTRIAL LIQUID WASTE TREATMENT FACILITY 
NEW INDUSTRIAL WASTE TREATMENT PLANT 
DRY WELLS 
SURFACE DISPOSAL 
MATERIAL DISPOSAL AREA A 
MATERIAL DISPOSAL AREA B 
MATERIAL DISPOSAL AREA T 
MATERIAL DISPOSAL AREA U 
MATERIAL DISPOSAL AREA V 
FILTER HOUSES/EXHAUST STACKS SOIL CONTAMINATION 
DECOMMISSIONED FILTER HOUSES 
STACK EMISSIONS 
ACID WASTE LINES AND SUMPS 
DECOMMISSIONED SEPTIC SYSTEMS 
INACTIVE SEPTIC SYSTEMS I OUTFALLS 
OFF-GAS SYSTEM 
WASTEWATER TREATMENT PLANT AND OUTFALL 
SURFACE DISCHARGE 
ACTIVE CONTAINER STORAGE AREAS 
DP TANK FARM 



21-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

RADZOACTZVB WASTB COIJTAZIIBR STORAGB AREA 10/31/90 

SUJIKARY 

TA·21 
CONTAINER STORAGE AREA 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

STORAGE 
ACTIVE 
1950s • PRESENT 
NONE 
UNKNOWN 

QNZT ZNlORKATZON 

This unit is described in the RFA as a drUM storage area uaed to hold sludge fraa the TA·21 industrial wastewater 
treatment plant. There was a tarp covering the dru.a during the VSI. These dru.a are stored here prior to transfer to 
TA-54. A November 1988 field survey found 57 dru.a southwest of TA-21-257. The dru.a southwest of Building 257 are 
~ty. 

WASTB ZNlORMATZON 

The waste consists of radioactive sludges. LANL staff with knowledge of the area believe that hazardous constituents 
may be present. 

RELEASE ZNPORMATZON 

No known releases of hazardous wastes fro. this unit have occurred. However, past operations at most container storage 
areas have resulted in systeMatic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTURES 

21-001 ** 21.018 SOUTHWEST OF TA-21·257 

- No corresponding E. R. Proer• unit. 



21-002 l:HACTI:VB CONTAI:NBR STORAGE AREAS 11/01/90 

SUMKARY 

LOCATION TA·21 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 7 • 1988 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

These container storage areas were observed during the VSI and by CEARP. Abandoned druns [21·002Ca>l were identified 
during the VSI. There were several old 55-gallon druns of lrdefined purpose lying on their sides on the grcx.n::l inside a 
fenced area. The druns are believed to be empty. The CEARP notes that additional druns and gas cylinders are stored in 
several locations throughout TA-21, some of which are leaking. C>ne of these was noted in the CEARP: it was a barrel 
storage area located southeast of TA-21·38; it was removed in 1966 [21-002(b)]. A recent field survey fcx.n::l that most 
of the druns have been r..oved. Based on the LANL container storage area database, these areas are no longer active. 

WASTE INFORMATION 

The removed containers were saq:~led and then disposed of or stored at another area. 

RELEASE INFORMATION 

Some of the druas were observed to be leaking in the past. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

21-002(a) TA21·13-CA·A-HW 

21-002(b) TA21·1-CA-I/A·RW/HW 

21.020 
21.021 
21.029 

Tsk 10 174 

ASSOCIATED STRUCTURES 

TA-21 

SOUTHEAST OF TA-21-31 



21-003 PCB STORAGB AREA 10/31/90 

SUMMABY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-21 
CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED : SUSPECTED HAZARDOUS YASTE 
SOLID YASTE 
PCBS 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1981 • PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNIT IHlOBMATIOH 

This unit consists of drum storage at Building 61 and at a nearby benaed asphalt pad. Up to 20 boxes of capacitors, 5 
drain-type transformers and 30 drums of PCB·contaminated oil May be held here. Bulk storage consists of (1) 4000 gallon 
tank and (1) 2000 gallon tank that conuin >50 ppb PCBs. The oil frcn the bulk atorege 8nd capacitors fa shipped to 
Enseco in Eldorado, AK for incineration and the transforMer oil is shipped to GNL Recovery (Unison) fn Ashtabula, Ohio. 
The PCB storage was moved to TA-54, Area L in August, 1989. 

WASTB INFORMATION 

The waste consists of ofl containing PCBs. 

RELBASB INFORMATION 

Soil around the storage pad is stained and has a sheen. 

SWMU CROSS-REFBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-003 TA21·14·CA·A·HW 21.016 TA-21-61 



21-004 ABOVEGROUND TANltS AND DRA:INL:INES 10/31/90 

SUMMARY 

LOCATION : TA-21 MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: ABOVEGROUND T ANIC 
STORAGE 
ACTIVE 
SEE BELOW 
NONE 
NONE 

ON:IT I:NlOBMAT:ION 

Aboveground tank TA-21-335 [21-004(a)] is a 6,000-gallon tank designed to receive any liquids discharged from TA-21·21 
in the event of an emergency release, i.e. if the fire sprinklers in the building are used. To date, no liquid has been 
discharged to this tank. The tank is 8' in diameter and 16' long. It was installed in 1974. In addition to this tank, 
there are two tanks [21·004(b) and (c)] located in a bermed area north of structures TA-21·223 and TA-21·213. These 
tanks receive liquid frOM TA-21·223 if the pump is inoperative or there iss siMilar problem. These tanks were 
installed in the 1970s. Prior to the installation of these tanks, sump/pump TA-21·223 discharged, if necessary, into DP 
Canyon vi a a 61' long, 6"·diameter drain line [21 ·004(d)]. They are surrou-ded by an asphalt berm. 

WASTE I:NlORMAT:ION 

Currently, no waste has been discharged to Tank TA-21·335. When the tank is used, the waste may contain radionuclides. 
The waste discharged to the tanks from TA-21·223 is industrial waste from DP East. It may contain tritiu.. Chemical 
contaminants to these tanks have not been documented. 

RBLBASB INFORMATION 

There has been no release of any kind frOM any of these tanks. 

SWKV CROSS-BEPBRINCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21·004(a) 
21·004(b) 
21·004(c) 
21·004(d) 

TA21·5·S·I·HW/RW 
TA21·5·S·I·HW/RW 
TA21·5·S·I·HW/RW 
TA21·5·S·I·HW/RW 

7 21.022 
7 21.022 

Tsk 9 : 27 
Tsk 9 114 
Tsk 9 114 
Tsk 10 134 
Tsk 9 81 

ASSOCIATED STRUCTURES 

TA-21·335 
NORTH OF TA-21·223, ·213 
NORTH OF TA-21·223, ·213 
TA-21·223 

7 Indicates uncertainty with RFA Unit correlation. 



21-005 ACID PIT 10/31/90 

S'OMKARY 

LOCATION : TA-21 
: PIT 

MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: DISPOSAL 
DECCMU SS I ONED 
1946 - 1967 
UNKNOWN 
NONE 

UNIT INPOBMATION 

Structure TA-21·70, an acid pit, was used to dispose of classified correspondence by digesting the peper in concentrated 
acid. The pit was southeast of existing Building TA-21·30 shown on a 1957 engineering drawing. It was built of 
reinforced concrete and was 31 x 3' x 4' deep with a sheet-iron cover. The pit and contanta were r8110Ved in 1967 and 
taken to the contaminated waste disposal site at TA-54. This area ia currently occupied by the west end of trailer 
TA-21·363. 

WASTB INFORMATION 

The waste disposed of in this unit consisted of paper dissolved in acid. 

RBLBASB INFORMATION 

There are no known releases. 

SWMO CRQSS-BBlBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTURES 

21-005 TA21·5·S·I·HW/RW Tsk 9 : 21 TA-21·70 



21-006 

LOCATION TA·21 
TYPE OF UNIT(s) PIT 

UNDERGROUND SEBPAGB PITS 10/31/90 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1940s • 1950s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : KNOWN 

UNIT INFORMATION 

The following seepage pits were used in TA-21. 1) An l.lldergr~ seepage pit for liquid disposal between TA-21·2 and -3 
[21·006(a)] received liquids from the Hanford container washing operations. The LANL "Radioactive Waste Management Site 
Plan" of 1978 indicates that estimated radioactivity was high and plutonil.n is the principal radionucl ide. 2) A 
seepage pit [21·006(b)] on the south side of the complex, possibly TA-21·118, discharged to Los Alamos Canyon. 
TA-21·118 was built in 1945 and was constructed of brick. It was 13' x 4' x 6' deep with a wood cover. A 200-ft long, 
311 -diameter jennite·coated cast iron ether waste line connected building TA-21·2 to pit TA-21·118 and discharged to an 
outfall on the north ri• of Los Alamos Canyon. 3) A third pit [21-006(c)], was believed to have been located 15 feet 
outside the door of room 322 of Building 3. It was reported that the pit received plutonium, ethylene glycol, and 
"phosphourous acid". 4) A stone pit [21·006(d)l, possibly near TA·21·2n, was reported to be contaminated. It is 
possible that pits 21·006(a), (c), and (d) are all the same pit based on reported locations in the same area. 5) A 
seepage pit [21·006(e)] was located south of Building 4. 6) A seepage pit [21-006(f)] adjacent to room 413 of Building 
TA-21·4 received fluorine waste contaminated with plutonium. This pit has been paved over. 

WASTE INFORMATION 

Wastewater discharged to the pits contained plutonium and is suspected to have contained solvents, hydrofluoric acid and 
nitric acid with specific chemicals and concentrations probably varying in the different pits. Waste discharged to the 
stone pit probably contained radionuclides. The waste discharged to the seepage pit south of Building 4 is unknown. 
The waste discharged to the gravel pit adjacent room 413 was reported to have received up to 4000 l/day of fluorine 
waste which had 0.18 •icrogr..Vl plutonium. 

RELEASE INFORMATION 

It is unknown whether release of hazardous wastes have occurred fra. the pit between TA-21·2 and ·3. Although there is 
no documentation that hazardous constituents have been released fra. this pit, LANL staff with knowledge of these 
facilities believe that hazardous constituents could have been released. There are reports of discharges from at least 
some of the pits to the north side of Los Alamos Canyon and the south aide of DP Canyon. 

NOTES 

The gravel seepage pit north of DP West Complex, formerly SWMU No. 21·006(b), is interpreted to be MDA·T (21·016); the 
description of the pit was therefore deleted and the remaining SWMU Numbers were renumbered accordingly. 

SWMU NUMBER 

21-006(a) 
21-006(b) 

21·006(C) 
21·006(d) 
21·006(e) 
21·006(f) 

SJMV CROSS-BEPEBENCB LIST 

CEARP IDENTIFitaTIQN NYMBERCS> RFA UNIT 

TA21·2·SI·I·HW/RW ? 21.019 
TA21·2·SI·I·HW/RW ? 21.019 

(see Notes) 
TA21·2·SI·I·HW/RW ? 21.019 
TA21·2·SI·I·HW/RW ? 21.019 
TA21·2·SI·I·HW/RW ? 21.019 
TA21·2·SI·I·HW/RW ? 21.019 

E.R. RELEASE SITE INFO. 

Tsk 9 : 15 
Tsk 9 : 59 38 
Tsk 10 : 141 

Tsk 9 : 15 
Tsk 9 : 37 
Tsk 9 : 16 
Tsk 9 : 19 

ASSQCIATEQ STRUCTURES 

TA-21·3, ·2 
TA-21·118, ·2 

TA-21·3 
TA·21·2n 
TA-21·4 
TA-21·4 

? Indicates uncertainty with RFA Unit correlation. 



21-007 SALAMANDERS 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-21 
INCINERATOR 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNIT USE TREATMENT 
OPERATIONAL STATUS DEC(MIISSIONED 
PERIOO OF USE 1960s - 1970s 
HAZARDOUS RELEASE SUSPECTED . 
RADIOALiiVE RELEASE KNOWN 

UNIT INlORMATION 

In the 1960s and 1970s, several incinerators called sal~rs located at DP West were used to burn various types of 
oils contaminated with reclionuclides. The salamanders were associated with the radioactive waste treatment facility. 
According to LANL staff, the units were long trays used for open burning of waste. These incinerators have been 
removed. 

WASTE INFORMATION 

The incinerated waste consisted of oils contaminated with reclionuclides. 

RELEASE INlORKATION 

Oil spills from the salamanders are known to have occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-007 TA21-4-IN·I·HW/RW Tsk 10 : 175 NEAR TA-21·35 



21-008 IlfCINERATOR 10/31/90 

SUMMARY 

LOCATION TA-21 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) INCINERATOR 
UNIT USE TREATMENT 
OPERATIONAL STATUS DECtMIISSIONED 
PERIOO OF USE ? - 1977 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE KNOWN 

UlfiT INlOJMATION 

The plutonium facility at DP West, TA-21-2, operated a SMell incinerator to recover certain elements. During operation 
the ash was Leached for recovery. Spent solutions went to the liquid waste treat~t facility. Off-gases were treated 
for radionuclide removal before they were released to the environnent. The incinerator was removed during the building 
dec011111 i ss i on i ng • 

WASTE INFORMATION 

The waste was mixed radioactive and hazardous materials. 

RBLBASB INFORMATIOif 

A small amount of radioactivity and oxides of nitrogen were released as off-gases and particulates from the stack. 

SWMU CROSS-RBPERBNCB LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-008 TA21·4·1N·I·HW/RW 21.044 Tsk 10 : 175 



21-009 WASTB TREATMENT LABORATORY 10/31/90 

StlMMARY 
LOCATION TA-21 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 

WASTE TREATMENT PLANT 
TREATMENT/TESTING 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : 1948 • 1965 
HAZARDOUS RELEASE : UNICNCMI 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

The old waste treatment lab, TA-21·33, was a wood frame building, 16' x 48' x 12' high ceiling. It was found to be free 
of contamination except for two pipes U'lder the building. An engineering doc~J~ent shows that the building was removed 
by controlled burning, and the remains were taken for burial in 1965 to MDA·G but does not indicate whether the pipes 
were removed. 

WASTB INlORMATION 

The only known residual waste is associated with the pipes which may remain. The waste has not been characterized in 
detail. 

RELEASE INFORMATION 

It is unknown whether hazardous wastes have been discharged through the pipes. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-009 TA21·1-CA·I/A·RW/HW Tsk 10 : 156 TA-21-33 



21-010 INDUSTRIAL LIQUID WASTB TREATMENT ~ACILITY 10/31/90 

SDMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
WASTE TREATMENT PLANT 
TREATMENT/DISPOSAL 
DECCJ4MISSIONED 

MATERIALS MANAGED RADIOACTIVE WASTE 
MIXED WASTE 

1952 - 1967 
KNOWN 
KNOWN 

UNIT INFORMATION 

The liquid waste treatment facility, TA-21-35, and its associated tanks, p1p1ng, etc. [21-010(a)] began operation in 
1952. A new facility was put in operation in 1967. A 1,445-ft long, 311 -diameter drainline connected the treatment 
plant to a sump/pump at TA-21-223. The TA-21-223 sump/pump pumped waste from buildings TA-21-152, -155, and -209 in 
DP-East to the treatment plant in DP-West. Buildings TA-21-152, -155, and -209 were connected to the sump/pump 
(TA-21-223) via a 6"-diameter drainline. The old plant was found to have loose alpha contamination and its waste 
storage tanks and waste processing tank were highly cont•inated. The old building, tanks and piping were removed. 
This included TA-21-93, -145, -147, -185, -192, ·255, and -271 [21-010(b), (c), (d), (e), (f), (g), and (h), 
respectively]. TA-21-93 and -271 were manholes on the southwest corner of building TA-21-35. No evidence of these 
sites was seen during en ER Program site visit on 3/13/89. TA-21-145 and -147 were 500 gallon steel tanks installed in 
1959; TA-21-185 was a 390 gallon septic tank that was installed in 1956. A sewage disposal field was associated with 
this septic tank, according to engineering drawing ENG-C18171; the tank and field were connected by a 2"-diameter 
drainline. No evidence of this sewage disposal field was observed during the ER Program site visit on 3/13/89. 
TA-21-192 was a grit chamber, 8' x 3' x 7', constructed of reinforced concrete with an insulated built-up cover. All 
material and tanks removed from the dec0111nissioning of the old facility were hauled to the radioactive disposal site at 
MDA-G. The raw waste storage tanks and cement silo were .oved to the new plant, DP-257, and incorporated into its 
operation. The old facility hed a raw holding tank which was connected to a series of acid waste lines and a septic 
tank. The treatment plant, TA-21-35, had an outfall to the east ri• of DP canyon. 

WASTE INFORMATION 

The facility treated liquid radioactive wastes generated at DP-West. The waste contained fluorine, iodine, cadmium, 
beryllium, lead, mercury, sodium, nitrates, chlorine, in addition to radionucl ides. The liquid probably contained 
solvents and other organics from the various laboratory operations including solvent extraction. 

RBLBASB INFORMATION 

Most equipment and the building have been raoved, although the tanks and silos are in use at the new fecit ity. The 
area hed spills and leaks associated with it and radioactivity in the downhill area below the facility is reported to be 
above background. LANL staff believe that chemical and radioactive contamination below the tanks is likely. There is 
no report of soil re110val below these tanks. The outfall was into the canyon to the north of the site. This canyon 
outfall and the downstre .. areas contain residual radionuclides and ch~icals discharged during operation. 

SWMU CROSS-RBFBRBNCB LIST 

S~ NlJ4BER CEARP IDENTIFICATIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-010(a) TA21-1·CA·I/A·RW/HW Tsk 10 168 TA-21-35 
Tsk 9 80 95 100 

21-010(b) TA21·1·CA·I/A·RW/HW Tsk 9 33 TA-21·93 
21-010(c) TA21·1·CA·I/A·RW/HW Tsk 9 109 TA-21·145 
21-010(d) TA21·1·CA·I/A·RW/HW Tsk 9 110 TA-21·147 
21-010(e) TA21·1·CA·I/A·RW/HW Tsk 9 48 35 111 TA-21-185 
21-010(f) TA21·1·CA·I/A·RW/HW Tsk 9 30 TA-21·192 
21-010(g) TA21·1-CA·I/A·RW/HW Tsk 9 112 TA-21·255 
21-010(h) TA21·1·CA·I/A·RW/HW Tsk 9 34 TA-21·271 



21-011 NEW INDUSTRIAL WASTB TREATMENT PLANT 10/31/90 

SUMMARY 

LOCATION : TA-21 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: WASTE TREATMENT PLANT 
TREATMENT 
ACTIVE 
1967 • PRESENT 
KNOWN 
ICN~N 

UNIT INFORMATION 

After the waste treatment plant at TA-21·35 was closed in 1967, a new waste treatment facility began operation at 
TA-21·257 [21·011(a)]. Waste lines link DP East with DP West, which ties to the new waste treatment facility. S~ 
TA-21,·223 [21·011(b)], built in 1965, serves as the pump house for transporting DP East waste to the treatment plant. A 
311 -diameter drainline connects s~/pump TA-21·223 with the TA-21·257 treatment facility. Before TA-21·257 was built, 
this same line connected the TA-21·223 s~/pump with the old treatment facility (TA-21·35, 21·010). The s~/pump is 
connected to buildings TA-21·152, ·155, and ·209 via a 6"·diameter drainline. The plant includes a clarifier, a 
flocculator tank, four vertical storage tanks, a pumping station, several sumps that are part of MDA·T, tank TA-21·120 
[21·011(c)l, several aboveground acid tanks TA-21·110, ·111, ·112, ·113, ·256, ·288, ·289 [21·011(d), (e), (f), (g), 
(h), (i), and (j), respectively], and several chemical holding tanks. Raw waste storage tanks and a cement silo were 
moved from the old waste treatment plant (see 21·009). Tanks TA-21·110, ·111, ·112, and ·113 were acid holding tanks 
that were installed in 1952 at old waste treatment plant and moved to TA-21·257 in 1967. Tank TA-21·120 hid a 4000 
gallon capacity. Tanks TA-21·288 (1000 gallon) and ·289 (1600 gallon) were installed in 1968. Drainlines that connect 
buildings TA-21·2 and ·3 to the TA-21·257 treatment plant are 1.511 -diameter stainless steel pipe. The drainline from 
building TA-21·3 was previously split and also discharged to acid tank TA-21·256, until the tank was relocated in 
1967·1968. Presently the liquids are piped to TA-50 for release; however, an outfall from the plant can discharge to 
the canyon. The outfall is under a NPDES permit and is designated 050. 

WASTE INFORMATION 

The tl"eatment plant handles radioactive-mixed waste. 

RELEASE INFORMATION 

Before TA-50 began operating, an outfall into the canyon north of the site discharged the liquids from the plant. The 
receiving canyon contains a radionuclide and chemical inventory from this practice. S~ TA-21·223 may have discharged 
to the canyon on occasion through a drain pipe before the holding tanks were installed. 

SWMO CROSS-REFERENCE LIST 

S\o'MU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·01 1(a) TA21·10·UST·A/I·RW/HW Tsk 9 95 96 97 TA-21·257 
21·011(b) TA21·5·S·I·HW/RW Tsk 9 31 TA·21·223 
21·011(c) - 21.006 TA·21·120 

21.009 
21.012 

21·011(d) - Tsk 9 : 116 TA·21·110 
21·01 1(e) - Tsk 9 : 116 TA·21·111 
21·011(f) ** Tsk 9 : 116 TA·21·112 
21·011(g) ** Tsk 9 : 116 TA-21·113 
21·011(h) ** Tsk 9 97 TA·21·256 
21·011( i) ** Tsk 9 116 TA-21·288 
21·011(j) ** Tsk 9 116 TA-21·289 

** No corresponding E. R. Progr• unit. 



21-012 DRY WELLS 10/31/90 

SUMKARY 

LOCATION TA-21 MATERIALS MANAGED UNKNOWN 
TYPE OF UNIT(s) WELL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS UNKNOWN 
PERIOO OF USE ? 

HAZARDcc.:s RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT IIQ'ORKATION 

There is a dry well inside the ate .. plant (TA-21-357) that receives liquids fra. the steam plant [21-012(a)]. There 
was another dry well associated with the old ste .. plant, TA·21-9 [21-012(b)]. Prior to the construction of this dry 
well, the blow down was discharged to the surface via a 6•-dia.eter steel drainline. 

WASTB INlORMATION 

The liquid from the plants could have contained chromiu.; further data characterizing the waste is not available. 

RELEASB INFORMATION 

There is no information currently available regarding releases fro. this unit. 

SWMU CROSS-BEPERENCB LIST 

SWMY NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21-012(a) 
21-012(b) 

** 
** Tsk 9 32 78 

ASSOCIATED STRUCTURES 

TA-21-357 
TA-21-9 

** No corresponding E. R. Progrem unit. 



21-013 

lOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
SURFACE DISPOSAL 
DISPOSAL 
INACTIVE 
? 

UNKNOWN 
UNKNCNN 

SURFACE DISPOSAL 10/31/90 

SUMMARY 

MATERIALS MANAGED SANITARY WASTE 
UNKNOWN 
SOLID WASTE 

UNIT INFORMATION 

There is a small surface disposal area [21-D13(a)] possibly consisting of sand fro. the drying beds, TA-21-230, of the 
sanitary waste treatment plant. This area is located near the north rim of the ~• near the plant, along the southern 
edge of DP Canyon. Normally the sludge from the plant is taken to the contaminated disposal facility at TA-54. A 
second disposal area [21·013(b)l was noted in Los Alamos Canyon near MDA·V during the CEARP field reconnaissance. The 
area contained building debris. A third possible disposal area [21-013(c)] is northeast of TA-21·209, just south of the 
road to the sanitary treatment plant. During an ER Progra. site visit on 12/14/88, this surface disposal was located 
approximately 122 ft from LASL Marker KI 1968 and 85 ft fro. the DP East fence where it Makes right angles east of 
MDA-U. Another possible disposal area [21-013(d)l is the disturbed area north of TA-21-20 and DP road, referred to as 
the "cold ~-" Geophysical surveys and the ER Program site visit noted that the area has been scraped and that the 
cold ~may have been removed. A fifth possible disposal area [21-013(e)] northwest of the "cold cUJV' may have been 
used for construction refuse. Construction debris, soil piles, and drain pipes were observed during the ER Program site 
visit on 12/14/88. This site is 308ft east of fence adjacent to the lobo Lift building and 175 ft north of the fence 
along DP Road. A sixth possible disposal area [21·013(f)] was identified on a 1949 aerial photo (photo 12244) as 1 
series of mounds. Another aerial photo (15927), taken in 1950, shows the mounds had been removed and replaced by 
TA-21-61. No information is available on the contents of the .ounds, or whether they were waste Material. No physical 
evidence of this disposal area was found during an E.R. Program site visit on 12/14/88. Two drainlines were observed 
during an E.R. Program site visit, located immediately south of MDA-V [21-013(g)]. These drainlines appeared to have 
been disposed of and are not associated with drainage from MDA-V. These drainl ines 111ay have been left in this location 
when the old acid waste line was replaced. 

WASTE INFORMATION 

The waste in the area at the north canyon edge probably consists of sand from the drying beds at the sanitary waste 
treatment plant. Further information characterizing the waste is not available. The surface disposal area in los 
Alamos Canyon contained asphalt, concrete pipe, reinforcing rods, booties, and a tank. The area by TA-21·209 is 
disturbed and appears to contain building debris. It is unknown if there is subsurface burial here. Waste contents of 
the "cold~~~ are unknown; however, analytical results suggest that 1, 1, 1-Trichloroethane 1118Y have been present in the 
waste.. The disposal area northwest of the "cold cUJV' appears to contain construction debris. Contents of the IIICUlds 
in the 1949 aerial photo are unknown. 

BBLBASB INFORMATION 

There is no information available indicating the release of hazardous waste fro. .aet of these surface disposal areas. 
The "cold duJV' was identified by the DOE EnvirOI'IIIentll Survey as Proble111 22. Soil gas s~l ing in this location 
detected an estimated 0.5 to 1.0 -a/cubic .eter of 1, 1,1-Trichloroethane in the 1.7- to 4-ft depth interval. 

SWMU NUMBER 

21-013(a) 
21-013(b) 
21·013(c) 
21-013(d) 
21-013(e) 
21-013(f) 
21-013(g) 

SJMV CROSS-BBFERBNCB LIST 

CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT 

TA21-12·0l·I·RW/HW ? 21.024 
TA21·12·0l·I·RW/HW ? 21.024 
TA21·11·L·I·RW/HW/SW ? 21.024 
** ? 21.024 
** ? 21.024 
** ? 21.024 - ? 21.024 

E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

Tsk 8 
Tsk 8 
Tsk 8 
Tsk 8 
Tsk 8 
Tsk 8 
Tsk 9 

14 
13 
7 
8 
11 
12 

TA-21·230 
NEAR MDA·V 
NORTHEAST OF TA-21-209 
NORTH OF TA-21·20 AND DP ROAD 
NORTHWEST OF TA-21·20 AND DP ROAD 
SITE OF TA-21·61 

107 108 SOUTH OF MDA·V 

? Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progr• 111it. 



21-014 MATERIAL DISPOSAL AREA A 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-21 
LANDFILL 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT USE STORAGE/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1944-1947, 1969·1978 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

MDA-A is about 1.25 acres in size and consists of 5 pits and 2 underground storage tanks (50,000 gallons each> known as 
the "General's Tanks" (TA-21-107 and -108). The tanks were each 12' in diameter and 62'10" long. The tanks were 
connected to the treatment plant, TA-21-257 (see SWMU 21-011), via a Mild steel drainline. Waste solutions containing 
plutonium and americium were stored in these tanks with the hope that some day che.ical recovery processes would improve 
so that the plutonium in the. could be recovered. Liquids (48,877 gallons> in the tanks were removed for processing in 
1983. The tanks contained a few inches of semisolid precipitate in 1986. There is sa.e evidence that rainwater has 
been leaking into the tanks since recovery operations. Site stabilization was done in FY1985 and included sealing and 
covering openings in the tanks to prevent further water entry, removing surface contamination, adding cover material and 
recontouring and reseeding the area. The reseeding operation was largely l.rlsuccessful. The four S1118ll disposal pits 
(125' x 18' x 12'> are believed to contain solid waste contaminated with polonium (now decayed away), trace amounts of 
beta-gamma activity, and probably some trace amounts of long-lived alpha-emitters (probably plutonium). These pits were 
used between 1944 and 1947. However, geophysical surveys indicate only 2 of these pits were actually present. A larger 
pit <1n' x 134' x 22'), constructed in 1969, contains building debris fr0111 the dec011111issioning of several facilities at 
TA-21. The pit was covered in Nay 1978. Additionally, hundreda of druns of radioactive iodide waste were stored on the 
surface at MDA-A; SOlie of the dri.IRII leaked. The drUII8 were taken to TA-45 in 1960. Residual radioactive iodide would 
have decayed by now. The site shares a COIIIIIOI"' watershed and is on the same •sa as MDA-T and MDA-U. 

WASTE INFORMATION 

The waste is described as radioactive waste solutions containing plutonium, amer1c1um, and polonium. LANL staff 
indicate that the waste .. Y also have included solvents and other chemicals. 

RELEASE INFORMATION 

No releases of hazardous wastes are known to have occured fr0111 this landfill. The drainlines from TA-21-257 to the 
General's Tanks were never used and are assUMd to have been abandoned in-place. Radiation s~ling in 1974 in the are 
around the General's Tanks resulted in gross-alpha and gross-beta measurements that were indistinguishable from 
background s~les. The site undergoes routine radiological Monitoring under 1114P. 

SJMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTJFICATIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

21-014 TA21·11·L·J-RW/HW/SW 21.017 Tsk 8 3 
Tsk 9 103 

ASSQCIATEO STRUCTURES 

MDA-A, TA-21·107, ·108 



21-015 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
LANDFILL 
DISPOSAL 
INACTIVE 
1945 - 1948 
UNKNOWN 
UNKNOWN 

MATERIAL DISPOSAL AREA B 10/31/90 

MATERIALS MANAGED MIXED WASTE 
RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNIT INlORMATION 

MOA-B is approximately 6 acres and is an inactive landfill located south of DP Road near TA-21. It is not clearly 
documented whether the unit consists of several pits or one large pit covered and expended as necessary. Chemical 
wastes were buried in slit trenches 3' to 4' deep, 2' wide and <40' long along the eastern edge of the unit. A section 
of the western portion has been paved and the surface has been leased to Los Alamos County, which in turn rents parking 
places to store trailers, old cars, etc. Erosion on the south perimeter is a continuing problem. The surface of the 
eastern part was extensively renovated in 1982 and replanted in 1984. All vegetation was removed and it was divided 
into two areas for treatment. The control was adding (fro. the top) a 6" layer of top soil followed by 30" of crushed 
tuff with 6" of top soil below the tuff. Grass plugs (sand dropseed) and rabbit brush were then planted. The other 
treatment, starting from the top, was to spread 6" of topsoil, 1811 of crushed tuff and 2' of cobble (for a bioberrier) 
and 611 top soil on the bottom. Grass plugs and rabbit brush were also planted in the area. The effectiveness of this 
new trench cap is being studied by the LANL Environmental Science Group (HSE-12). 

WASTB INPORKATION 

The wastes consist primarily of sol ids with various radioactive contMinants such as plutoniun, polonil.11 (now decayed 
away), uraniun, americiun, curiun and actiniun. At least one truck contaminated with fission products fraa the Trinity 
test is buried in the pit. The slit trenches contain old bottles of organics, perchlorate&, ethers, solvents, etc. 
Lecture bottles of ~ixtures, spent chemicals, old chemicals and corrosive gases .. Y be in the slit trenches. 

RELBASB INFORMATION 

A study of the area in 1966 by the U.S.G.S. indicated possible lateral moveMent of water--probably fraa the pit(s). The 
amount of water moving through the tuff was well below the effective porosity of the tuff. Radiochemical analysis of 
the sol l and tuff from 13 test holes around the perimeter showed no indication of radioactive contamination. 
Investigations of the eastern end of the site in the late 1970's showed plant root penetration of the waste and animal 
intrusion. The area is being monitored for radioactive transport under the IWMP. 

NOTES 

The possible trenches south of MDA·B are being addressed under townsite tasks. 

SWKU CBOSS-BEFERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·015 TA21·11·L·I·RW/HW/SW 21.001 Tsk 8 : 4 MDA·B 



21-016 MATERIAL DISPOSAL AREA T 10/31/90 

SUMMARY 

LOCATION TA-21 
TYPE OF UNIT(s) 
UNIT USE 

MATERIAL DISPOSAL AREA 
DISPOSAL 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1945 • 1980s 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

MOA-T covers an area of about 2 acres. This disposal area included adsorption beds, sumps, and shafts. There are four 
adsorption beds [21-016(a)] each 120' long, 20' wide and 4' deep. The beds received a total of 14,010,500 gallons of 
plutoniun processing waste which included 10,500 gallons of effluent containing highly concentrated anmoniun citrate. 
The adsorption beds received untreated waste from 1945 to 1952; after construction of the industrial liquid waste 
treatment facility (TA-21·35; SWMU 21·010) in 1952, these beds received treated waste until 1967, when the new 
industrial waste treatment plant (TA-21-257; SWMU 21·011) went into operation. Located near and within the adsorption 
beds were four sumps: TA-21·121, -122, ·131, and -132. The sumps were built in 1946 of reinforced concrete and are 
2'611 x 4' x 8'. MOA-T received waste liquids from most of the buildings in TA-21. Building TA-21-12 was connected to 
MOA-T by a 125-ft long, 6"-diameter jennite-coated black iron drainline. Building TA-21-34 was connected to the 
drainline from TA-21·12 by another drainline. A 250-ft long, 611 -diameter cast iron drainline connected TA-21·35 with 
tanks TA-21-112 and ·113 and the tanks with adsorption bed 4 in MOA-T. In 1952, the vol1.111e of waste exceeded the 
capacity of the adsorption beds and the waste was routed to TA-21·35 for treatment. The beds sporadically received a 
few hundred gallons of waate at a ti.e up until 1967. ·A pit, TA-21-186 [21·016(b)], was built in 1959 of redwood and it 
was about 6' x 10' x 30' deep. The pit was located between two rows of adsorption beds. This pit, referred to as the 
"Snake Pit," was used for monitoring purposes and did not contain waste. From 1974 to 1982, transuranic wastes were 
mixed with cement and ~ into corrugated metal pipes into the pit. There were 175 corrugated metal pipes (2.5 ft in 
diameter, 20 ft long) in the pit, which was located between adsorption beds 1 and 3. In 1984 to 1986, the pipes were 
transported to TA-54 with the intention of shipping the. to the WIPP site near Carlsbad, NM. There were 62 shafts 
[21-016(c)l, 15' to 68' deep and 4' to 8' diameter, augered between adsorption beds 2 and 4 and cemented batch americiun 
wastes were ~ down the shafts. The shafts were sprayed with heated roofing asphalt prior to emplacing the cemented 
mixture. The shafts were used for transuranic ce~~~ent paste disposal from 1968 to 1983. 

WASTE INFORMATION 

The waste in the adsorption beds consists of liquids generated during plutonh.n processing. Americiun-241 and 
plutoniun-239 have been 111easured at s~l ing points in the adsorption beds. As stated, the shafts contain batch 
americiun wastes and the pit at one time contained transuranic wastes. Information on hazardous chemical 
co-contaminants is unavailable. Chemicals discharged to the adsorption beds are reported to include fluorine, anmoniun 
citrate, citric acid and nitrogen and chlorine compounds. According to LANL staff, lead, mercury and c~ium are 
suspected to have been waste constituents. 

RELEASE INFORMATION 

Subsurface 111igration of radionuclides and surface overflow have been documented. According to LANL staff, hazardous 
releases are suspected. Several studies have been done over the years to characterize the movement of radionuclides 
through the tuff. Five test holes were dug around the pits in 1953; two were through the pits and one was a 45 degree 
hole that angled below pit 1. A 30' deep caisson (the "Snake Pit") was dug to obtain horizontal cores in 1961 and 
several test holes ~~ere drilled in 1967. In a study c~leted in 1978, four s~ling holes were drilled to a depth of 
100' through two adsorption beds. The holes ~~ere drilled in the vicinity of the place where the wastewater entered the 
beds. Two other holes were drilled further away fro. the entrance point for the waste. Data starting in 1952 provide 
the 111ineral c~ition of the waste; before that date, it is unknown. MOA-T is being ~a~itored for radioactive 
transport under the IWMP. The drainlines are assu.ed to have been abandoned in-place, except the drainline from 
TA-21·12 to MOA-T wich was reiiiOVed in 1972·1973. 

NOTES 

SWMU Nos. 21·016(b), (c), (d), and (e) were sumps located near and in the adsorption beds. The sumps are now addressed 
as part of the adsorption bed in SWMU No. 21-016(a). 

(continued) 



21-016 MATERIAL DISPOSAL AREA T 10/31/90 

Page 2 

SWMU CROSS-BEliBENCI LIST 

SWMU NlJ4BER CEARP IDENTIFICATION NlJ4BERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·016(8) II>A·T 21.002 Tsk 8 : 1 2 TA-21·121, -122, ·131, -132, II)A-T 
18.067· Tsk 9 : 56 58 67 
18.070 

21-01(')o b) II>A· T 21.002 Tsk 8 : 1 2 TA-21-186, MDA·T 
21·016(C) II>A·T 21.002 Tsk 8 : 1 2 II)A- T 

18.005-
18.066 



21-017 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

MATERIAL DISPOSAL AREA U 10/31/90 

TA-21 
MATERIAL DISPOSAL AREA 
DISPOSAL 
INACTIVE 
1945 - 1968 
SUSPECTED 
KNM 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 
SUSPECTED PCBs 

QNIT IN70BMATION 

MDA-U covers about 0.25 acres and contains two adsorption beds, formerly TA-21·162 and ·163 [21-017(a) and (b)] (since 
1951 these adsorption beds have had no structure nubners) that were used for the subsurface disposal of contaminated 
liquid wastes from DP East from 1948 to 1968. MDA-U received liquid wastes from buildings TA-21-152, -153, and -155. 
Building TA-21-152 was connected with both adsorption beds in MDA-U by an 86-ft long, 6"-diameter jennite·coated black 
iron drainline which went through acid manhole TA-21·173. Building TA-21-153 was connected to MDA-U adsorption bed 2 
(formerly TA-21·163) by a 45-ft long, 611 -diameter jennite·coated black iron drainline. Building TA-21-155 was connected 
to MDA·U adsorption bed 1 (formerly TA-21·162), via acid pit TA-21·222, by a 200-ft long, 411 -diameter cast iron 
drainline. Engineering drawing ENG·R4821 indicates that this drainline formerly discharged to the surface. The primary 
radionuclide in these wastes was polonium-210 which, with its 138-day half-life, has since decayed away. In 1953, an 
estimated 2.5 curie of actinium-227 were also discharged to these beds, principally from the effluents from a filter 
building CTA-21·153> that scrubbed actinium-227 out of the air in several process buildings at TA-21. Early problems 
with the pits included oil washing down from the precipitators which in 1946 was observed to be lying on top of the 
ground. This was noted to be contaminated to a high degree. The area around the filter building was decontaminated 
when the building was removed in 1978. MDA-U was i~roved in 1985 with the removal of the piping from the adsorption 
beds and the associated s~, TA-21·164 [21-017Cc)]. The s~ was built in 1946 of reinforced concrete, about 2'6" x 4' 
x 8 1 • In addition, a SBq)ling trench was dug in the length of the beds, and soil contaminated with actiniLJn was removed 
to MDA-G. Not all contamination was removed. The CEARP reports the trench dimension as 20' wide, 100' long and 4' to 
13 1 deep. A plastic lining was placed in the trench to indicate the excavation boundlry, and then the trench was filled 
with uncontaminated tuff. The area was covered with 6" of topsoil. There is a graded drainage ditch outside of the 
fence to divert ston. water around MDA-U. 

WASTE INFORMATION 

The liquid waste managed by MDA·U included radionucl ides (polonium, actinium) and possibly some organics. Oils from the 
precipitators that were discharged to the beds may have contained berylliu. and PCBs. 

RELEASB INFORMATION 

There was no release ob8erved during the VSI, however, sc.e erosion of surface soil was ob8ervad. Several ston1 water 
outfalls Cnon·NPDES) were observed to discharge into the canyon. Metnos suggest that releases have occurred from surface 
overflow in the early days. The location of the forMer surface discharge frOM the drainline serving building TA-21·155 
is unknown. The drainline from building TA-21·153 to MDA-U was removed in 1978. 

SWMU CROSS-REPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-017Ca) MDA·U 21.002 Tsk 8 5 TA-21·162 Cpre-1951) 
21.003 Tsk 9 65 66 79 MDA·U 
21.004 
18.071 
18.072 

21-017(b) fi)A·U 21.002 TA-21·163 Cpre-1951), MDA·U 
21.003 
21.004 
18.071 
18.072 

21-017Cc> MDA·U Tsk 8 5 TA-21·164, MDA·U 



21-018 MATERIAL DISPOSAL AREA V 10/31/90 

StJMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-21 
MATERIAL DISPOSAL AREA 
DISPOSAL 

MATERIALS MANAGED SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1945 • 1961 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

HDA-V [21·018(a)], an area of approximately 1 acre, was used for the disposal of radionuclide-contaminated wastewater 
from laundry operations from 1945 to 1961. The laundry, TA-21-20 [21·018(b)], was in use between 1945 and the 1950's; 
its purpose was cleaning contaminated clothing. Wastewater was discharged to three •adsorption beds• or seepage pits 
that were used in series. There is documentation that these pits discharged to the canyon. An estimated 2 Ci of 
strontium-89, barium-140 and lanthanum-140, now decayed to undetectable levels, was discharged to these pits. Small 
quantities of strontium-90 and plutonium-239 were also discharged to the pits. MDA-V was connected to the laundry 
(TA-21-20) by a 90-ft long, 611 -diameter jemite·coated black iron drainl ine. Within MDA·V, connecting the adsorption 
beds, was 775 feet of 4•-diameter jennite-coated black iron drainline. 

WASTE INFORMATION 

The laundry wastewater contained radionuclides (barium-140, strontium-90, plutonium-239, plutonium-240, tritium, and 
probably uranium) and may have contained chemicals including solvents. 

RELEASE INFORMATION 

The seepage pits did not always function properly, and on occasion there were discharges to the canyon. It is assumed 
that the drainline fro. the laundry (TA-21·20) to MDA·V was abandoned in-place, since no records exist regarding its 
removal. Surface stabilization efforts were completed in 1985. Sanitary sludges were used to aid re-vegetation of the 
111it in the sunner of 1987. Soil s~les of MDA-V taken in 1985 found that surface s~les (fro. 0·30 Cll deep) had 
traces of tritium, uranium, plutonium-239, and plutonium-240. Samples of adsorption bed .. terials (from 30 to 120 em) 
and of the underlying tuff (frOIII below 120 an) indicated traces of uranium fr0111 0.9 to 4.0 111 deep and plutonium-239 anc 
plutonium-240 fr0111 the surface to 17.7 111 deep. The vertical distribution of plutonium suggests that other contaminant: 
may have moved downward into the tuff lllder the influence of wastewater to at least 17.7 •· MDA·V is being 1110nitored 
lllder the IMMP. 

SWMU CROSS-REFERENCE LIST 

S\oMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·018(a) MDA·V 21.005 Tsk 8 6 MDA·V 
Tsk 9 55 

21·018(b) MDA·V 21.005 Tsk 9 55 TA-21·20 
18.073- Tsk 10 171 
18.075 



21-019 PILTER HOUSES/EXHAUST STACKS SOIL CONTAMINATION 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-21 
: SOIL CONTAMINATION 
: TREATMENT 

MATERIALS MANAGED : SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOD OF USE : 1958 - PRESENT 
HAZARDOUS RELEASE : SUSPECTED 
RADIOACTIVE RELEASE : KNOWN 

UNIT INlOBMATION 

There are several filter houses and exhaust stacks that are used to treat the radioactive off-gases in TA-21. The 
effluents from the active units are sampled monthly for radionuclides. In some labs, filters are in use before the 
gases discharge to the ~in filter houses. 

STRUCTURE SWMU NO. STATUS FAN NO. SAMPLED FOR 
TA-21-3 21-019(a) active FE-6 U235 
TA-21-4 21-019(b) active FE-1 Pu, •ixed fission products 
TA-21·4 21·019(b) active FE-3 U235 
TA-21-146 21·019(C) inactive(?) 
TA-21·150 21-019(d) active FE-1 Pu 
TA-21-155 21-019(e) active FE-5 tritiu. gas, tritiun oxide 
TA-21-209 21-019(f) active FE-1,-10,·12 tri thn gas 
TA-21·257 21-019(g) active FE-4 Pu 
TA-21·313 21-019(h) active FE-2 Pu 
TA-21·314 21-019(i) active FE- 1 I -7 Pu 
TA-21·315 21-019(j) active FE-1 Pu 
TA-21·322 21-019(k) inactive (?) 

TA-21-323 21-019(l) inactive (?) 
TA-21·324 21-019(11) active FE-1 Pu 

TA-21-146 is a filter house built between 1958 and 1960 of pu11ice block with a steel deck roof; it is about 40'8" x 18' 
x 13'11.5". TA-21-324 is also a filter house that is about 18' x 58' x 10'. 

WASTI INfORMATION 

The off-gases contain radionuclides and possibly hazardous chemicals. 

RILBASI INlORKATION 

Detailed data on any releases other than radionucl ides is lacking. 

S!KU CROSS-BBPBBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

21-019(a) 

21-019(b) 

21·019(c) 
21·019(d) 

21·019(e) 

21·019(f) 
21-019(g) 

21-019(h) 

TA21-1·CA·I/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·1·CA·I/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·9-CA·I·HW/RW 
TA21·8·CA·I/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·8·CA·I/A·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 
TA21·8·CA·I·RW/HW 
TA21·9·CA·I·HW/RW 
TA21·9-CA·I·HW/RW 

Tsk 10 : 180 

( cont i !'Lied) 

ASSOCIATED STRUCTURES 

TA-21-3 

TA-21 ·4 

TA-21-146 
TA-21·150 

TA-21·155 

TA-21·209 
TA-21·257 

TA-21·313 



21-019 PILTBR BOOSBS/BXHAOST STACKS SOIL COBTAXIHATIOB 11/01/90 

Page 2 
S!MV CROSS-RBlBRIBCB LIST 

(continued) 

SWMU NUMBER CEARP JQENTJFJC&TJON NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

21·019(i) 
21·019(j) 
21·019(k) 
21·019(l) 
21·019(m) 

TA21-9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 
TA21·9·CA·I·HW/RW 

ASSQCIATEQ STRucTURES 

TA-21·314 
TA-21·315 
TA-21·322 
TA-21·323 
TA-21·324 



21-020 DECOMMISSIONED FILTER HOUSES 10/31/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
SOIL CONTAMINATION 
TREATMENT 
DECIM41SSIONED 
1945 - 1973 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

NONE 
KNOWN 

UNIT INFORMATION 

Filter house TA-21-12 [21-020(a)] began operating in May 1945. It treated air fra. DP west rooms and processes with 
electrostatic precipitators and filters. Decontamination and dec011111issioning occurred, and in 1973 the ductwork was 
removed and the filter house was demolished. The interior was cleaned and painted and the stacks, filters, frames and 
other items were removed for burial. The building was carefully demolished inside to outside and cont11111inated items 
were removed for disposal. The drain pipe to the tile field and contaminated soil were also reported to have been 
removed. The tile field itself was removed at an earlier date. The decannissioning residues were taken to MDA-A and to 
TA-54 for disposal and, if wastes contained >10 nCi/g of plutonium, to retrievable storage. Filter Building TA-21-153 
[21-020(b)] was constructed in 1945 to clean air from some of the process operations at DP East. The building contained 
filters and electrostatic precipitators. In 1970 the building was shut down and in the 1970's the radioactive and 
contaminated accessible parts of the building were removed. The building, its contents, and contaminated soil were 
disposed of or were placed in retrievable storage at TA-54. 

WASTE INFORMATION 

The off-gases contained redionuclides. Further infonnation characterizing the chemicals or other constituents that may 
have been present is not available, however, various acid vapors including hydrofluoric acid were probably discharged. 

RELEASE INFORMATION 

Radioactive waste is known to have been released through the stacks due to above background samples in the area around 
DP. Soil samples fra. a depth of 30 em below building TA-21-12 had 1.3 to 70 pCi/g of plutonium-239. The area was 
backfilled with soil, a composite of which contained 1.3 +/- 0.1 pCi/g plutonium. Clean-up of building TA-21-153 in 
1978 was to less than or equal to 30 pCi gross alpha/g of soil, which is the detection li•it of the ZnS gross alpha 
measurement system. No information on releases of hazardous constituents is available. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

21-020(a) 
21-020(b) 

TA21·1-CA·I/A·RW/HW 
TA21·1-CA·I/A·RW/HW 

Tsk 10 155 
Tsk 10 170 

ASSOCIATED STRUCTURES 

TA-21·12 
TA-21-153 



21-021 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 

TA-21 
SOIL CONTAMINATION 
DISPOSAL 
INACTIVE/ACTIVE 
1940s • PRESENT 

HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : KNOWN 

STACK BXISSIONS 

S'OMMARY 

10/31/90 

MATERIALS MANAGED RADIOACTIVE ~STE 
SUSPECTED HAZARDOUS ~STE 

VNIT INlOBMATIOH 

In 1970, above background levels of plutoniu. and strontiua-90 were .easured in the vicinity of TA-21. The study 
concluded that the plutoniun was probably deposited fr0111 DP Site air stacks. The estiMted area of soil contaminated by 
TA-21 is approximately 300,000 square meters, with plutoniun-239 concentrations ranging frOM 0.005 to 0.6 pCi/g. The 
s..,ling locations are located throughout TA-21 extending to the airport. The soil s..,les were not analyzed for 
constituents other than radionuclides. 

WASTB INFORMATION 

The emissions consisted of particulate matter containing plutoniua-239 and strontiua. LANL staff suspect che~~ical waste 
constituents. 

RILBASB INlORMATION 

Docunentation on releases of hazardous non·radionuclide constituents frOM this unit is lacking; however, airborne 
releases of radionucl idea are indicated by the concentrations of plutoniun and strontiua in the soil surrounding the 
unit. 

SJKU CROSS-RIPBBBHCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21-021 TA21·9·CA·I·HW/RW ? 21.030 
? 21.033 
? 21.036 

Tsk 10 : 189 

? Indicates uncertainty with RFA Unit correlation. 



21-022 ACID WASTB LINES AND SUMPS 10/31/90 

SUMMARY 

LOCATION TA-21 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

WASTE LINE/SlW 
DISPOSAL 
DECOMMISSIONED 
1950s - PRESENT 
UNKNOWN 
UNKNOWN 

UNIT INFORMATION 

There were acid lines running fra. Building 2 to Building 3 end also from Building 2 to an ether pit. These acid lines 
were in a concrete trench end the trench .ay still connect TA-21·2 to TA-2·3, although, if present, it has been filled 
in and paved over. These lines are reported to be removed and replaced with a nitric acid supply line and a 
5,200-gallon tank. A four-inch waste line connected Buildings 2, 3, 4, and 5 to the old treatment plant, TA-21-35. A 
six-inch waste line was abandoned when the four-inch line was installed in 1952. Information on other possible 
abandoned waste lines is lacking. Industrial waste wells were located at the northeast corners of Buildings TA-21-2, 
-3, -4, and -5 and on the northwest corner of TA-21-150 with structure numbers of TA-21-81, -84, -87, -89, and -189, 
respectively. The wells were removed during the 1978-1981 cleanup. They were liquid-waste collection and Sllll'pling 
wells that received liquid from the buildings and discharged to MOA-T (21-016) via 6"-diameter jennite·coated black iron 
drainlines. In 1952, a new 411 -diameter waste line connecting the wells to the treatment plant (TA-21·35, 21·010) was 
installed. The following are acid manholes (industrial waste wells) and manhole sumps in TA-21: 

STRUCTURE 
TA-21·74 
TA-21-81 
TA-21·84 
TA-21·87 
TA-21·89 
TA-21·173 
TA-21·189 
TA-21·202 

STRUCTURE 
TA-21·74 

TA-21·81 
TA-21·84 
TA-21·87 
TA-21·89 
TA-21··173 
TA-21·189 
TA-21·202 

S\MJ NO. 
21-022(a) 
21-022(b) 
21·022(C) 
21·022(d) 
21·022<e> 
21·022(f) 
21-022(g) 
21-022(h) 

DRAINLINE 

DATE BUILT 
1946 
1945 
1945 
1945 
1945 
1945 
1962 
1962 

MANHOLE 
DIMENSIONS 
51 dia, brick, wood cover 
5'3" dia, 10' deep, brick, steel cover 
51 311 dia, 101 deep, brick, steel cover 
5•3• dia, 10• deep, brick, steel cover 
5'3" dia, 10• deep, brick, steel cover 
5'6" dia, 6' deep, brick 
unknown 
unknown 

LOCATION 
northwest corner TA-21·21 
northeast of TA-21-2 
northeast of TA-21·3 
northeast of TA-21-4 
northeast of TA-21·5 
northwest of TA-21·152 
northwest of TA-21-150 
southeast of TA-21·150 

4•-di ... ter fra. old section of TA-21-21 to su.p TA-21-74 and a 4"-diameter from new section of 
TA-21·21 to su.p TA-21·74 
611 -dia.eter, jennite·coated black iron, 670 ft long, to MOA-T 
6"-dia.eter, jennite-coated black iron, 670 ft long, to MOA-T 
611 -diameter, jennite-coated black iron, 670 ft long, to MOA-T 
611 -di..eter, jennite·coated black iron, 670 ft long, to MOA-T 
6•-di ... ter, jennite-coated black !ron, 86 ft long, to MOA-U 
6•-di ... ter, jennite-coated black 1ron, 670 ft long, to MOA-T 
150-ft long, 6• line fra. TA-21-150 through TA-21-202 to outfall in Los Alamos Canyon 

The DP West acid .Moles, TA-21·81, ·84, -87, -89, and TA-21-189 were re110ved in the 1978-81 clea~. Contaminated 
soil around these ..nholes was reaoved to the point that further excavation would have jeopardized the integrity of the 
adjacent buildings. The stat~ of ..nholes end ~ TA-21·74, -173, -189, and -202 is unknown. s~ ~. that may 
have been cont•irwted, were reported to have been present in equipment r~ in the south end of Buildings TA-21·2 and 
-3 [21-022(i), (j)]. An ER Progr .. site visit on 3/13/89 found no physical evidence of these sites. 

WASTB INlORKATION 

The waste is described as radioactive 11ixed. Data characterizing the waste discharged to the manholes is not available. 
However, some of the waste received by the wells was wash water fra. floor drains. A 111e1110 indicates that floor wash 
water containing epproxi•tely 28 •icrogr- of plutonh• a day was poured down floor drains, but the 111e1110 does not 
indicate in which building this occurred. The wastes ..naged by the su.p ~ are unknown. 

(contir.Jed) 



21-022 ACXD WASTB LXNES AND SUMPS 10/31/90 

Page 2 

RELEASE INlORMATION 

There is no documentation indicating whether the waste lines leaked; however LANL staff suspect the early lines may have 
leaked. The DP West llllnholes and associated raclioru:l ide cont1111inated soil have been excavated to the point that the 
integrity of the adjacent buildings could be preserved. It is unknown whether hazardous releases have occurred from the 
other manholes or s~. 

SWMU CROSS-RIPBRINCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

21-022(a) 

21-022(b) 

21-022(c) 

21-022(d) 

21-022(e) 

21-022(f) 

21-022(g) 

21-022(h) 

21-022(i) 

21-022(j) 

TA21-5-S-I·HW/RW 
TA21-7-CA-A/I·HW/RW 

TA21-S·S·I-HW/RW 
TA21-7-CA·A/I·HW/RW 

TA21·5-S·I·HW/RW 
TA21-7-CA-A/I·HW/RW 

TA21-5-S·I·HW/RW 
TA21-7-CA-A/I-HW/RW 

TA21-S-S-l·HW/RW 
TA21·7·CA·A/I·HW/RW 

TA21·5-S·I·HW/RW 
TA21-7-CA·A/I·HW/RW 
TA21-S·S·I-HW/RW 
TA21·7-CA·A/I-HW/RW 

TA21·5-S·I·HW/RW 
TA21-7-CA-A/I-HW/RW 

TA21·5-S·I·HW/RW 
TA21·7-CA·A/I-HW/RW 
TA21-S·S-1-HW/RW 
TA21·7-CA·A/I·HW/RW 

Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 36 92 93 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 22 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 23 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 24 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 25 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 26 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 54 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 28 82 83 84 85 
Tsk 10 : 173 
Tsk 9 : 29 

ASSOCIATED STRUCTURES 

TA-21 -74 

TA-21-81 

TA-21·84 

TA-21-87 

TA-21·89 

TA-21·173 

TA-21-189 

TA-21-202 

TA-21·2 

TA-21·3 



21-023 DECOMMISSIONED SEPTIC SYSTEMS 10/31/90 

SUMMABY 

LOCATION 
TYPE Of UNIT(s) 

TA-21 
SEPTIC SYSTEM 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED MIXED WASTE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD Of USE : SEE BELOW 
HAZARDOUS RELEASE : UNICIKMI 

RADIOACTIVE RELEASE : SUSPECTED 

UNIT INPOBMATION 

The following septic systems in TA-21 have been decommissioned: 

LOCATION S\MJ NO. DATES BUILT/REMOVED CONSTRUCTION/CAPACITY DISCHARGE DRAINLINES 
TA-21-225 21-023(a) 1966/1966 5' x 9' x 6 1 deep, reinforced concrete rinown IM'lknown 
TA-21··142 21-023(b) 1945/1965-66 500 gallons, steel TA-21-84 IM'lknown 
TA-21·62 21-023(c) 1948/1965 5' x 10' x 7', reinforced concrete outfall 4"-dia. vitrified 

clay pipe 
TA-21-187 21-023(d) 1960/1966 5' x 3' x 5'6" deep, reinforced concrete IM'lknown 1M" known 

The septic syste1111 included septic tanks, piping fr0111 the building to the tank, and piping fr0111 the tank to the 
discharge. TA-21·62 was buried in MDA-G in 1966; TA-21-142 served shower room in TA-21-3. The previous locations of 
TA-21··142 and -225 are currently covered with asphalt or the addition to the north side of building TA-21-3, as noted on 
ER Program site visit, 4/4/89. 

WASTB INFORMATION 

The waste was sanitary, but SOllie of the tanks probably contained radioactive-mixed constituents. Tank TA-21-187 
received industrial waste. 

RILBASB INlORKATION 

It is rinown whether a hazardous waste release has occurred. At one ti111e the canyon south of TA-21 was fenced to 
prevent entry due to high radioactivity levels. The radionucl ides were believed to have COllie fr0111 the septic systems 
and/or other units with canyon outfalls. 

S\MJ NUMBER 

21-023(a) 
21-023(b) 
21·023(c) 

21-023(d) 

SWKU CROSS-BEPEBENCB LIST 

CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT 

** TA21·6·ST·I·HW/RW 
TA21·6·ST·I·HW/RW 

** 

E.R. RELEASE SITE 

Tsk 9 : 53 106 
Tsk 9 : 49 
Tsk 9:3975 
Tsk 10 145 
Tsk 9 : 20 

INFO. ASSOCIATED STRUCTURES 

TA-21·225 
TA-21·142 
TA-21·62 

TA-21·187 

** No corresponding E. R. Progr• unit. 



21-024 XNACTXVB SBPTXC SYSTEMS / OUTFALLS 10/31/90 

S'QMKARY 

LOCATION TA-21 MATERIALS MANAGED SUSPECTED MIXED YASTE 
TYPE OF UNIT(&) SEPTIC SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE SUSPECTED 

UNXT XNFORMATXON 

The following are abandoned septic systems in TA-21. Septic systeRB include the septic tank, piping from the building 
to the tank, and piping from the tank to the outfall. The systems had outfalls to the north rim of Los Alamos Canyon or 
the south rim of DP Canyon. 

STRUCTURE 
TA-21-53 
TA-21·55 
TA-21-56 
TA-21-106 
TA-21-123 
TA-21·124 
TA-21·125 
TA-21·163 
TA-21·181 
TA-21·194 
TA-21-219 

S\KI NO. 
21-024(a) 
21-024(b) 
21-024(c) 
21-024(d) 
21-024(e) 
21-024(f) 
21-024(g) 
21-024(h) 
21-024( i) 
21-024(j) 
21-024(k) 

BUILT 
1945 
1945 
1945 
1945 
1945 
1952 
1945 
1945 
1945 
1961 
1966 

CONSTRUCTION 
8 1 X 16' X 71911 deep 
4' X 8' X 6 1611 deep 
41 X 81 X 6' deep 
9 1 611 X 18' X 51 deep 
1000 gal., steel, 6'4" dia, 11'4" long 
1000 gal., metal 
9 1611 X 18' X 51 

6 1 X 14 1 X 51 deep 
51 X 101 X 71911 deep 
5' X 31 X 6' deep 

BUILDING(S) 
SERVED 
TA-21-9 
TA-21·17 
TA-21-54 
TA-21·1 
TA-21-21 
TA-21·45 
TA-21·7, -31 
TA-21-151 
TA-21-152 
TA-21-155 
TA-21-155(?) 

DRAINLINES * 
611 -diameter v.c.p. 
6•-diameter v.c.p. 
4"-diameter v.c.p. 
6"-diameter v.c.p. 
611 -diameter v.c.p. 
4"-diameter v.c.p. 
4"-diameter v.c.p. 
6"-diameter v.c.p. 
6"-diameter v.c.p. 
~.nknown 
111known 

OUTFALL ** 
LA 
LA 
LA 
LA 
LA 
DP 
DP 
DP 
LA 
LA (?) 

lf 

Prior to 1965, septic tank TA-21-181 also received waste frOM buildings TA-21-166 and ·167; the drainlines frOM 
buildings TA-21-166 and -167 intersected the drainline frOM building TA-21-152 at manhole TA-21-175. After 1965, 
liquids from TA-21-166 and -167 discharged to an outfall in Loa Alamos Canyon via a 4"-di.-eter vitrified clay pipe. 
All of the septic tanks were abandoned in place by backfilling with earth, except for tank TA-21-56 for which 
information is lacking and tank TA-21-194 which hed only the inlet and outlet filled. The tanks were abandoned in 
1964-1966. All of the septic tanks were built of reinforced concrete, except where noted differently above. Septic 
tank TA-21-106 was noted to have contained two beds by the ER Progr• site visit on 4/4/89. Tank TA-2-124 was located 
north of DP Road, across from TA-21-69, according to engineering drawing ENG-R5113. However, according to the ER 
Program site visit on 4/4/89, the engineering drawing location and the outfall location do not confora. Septic tank 
TA-21-219 was noted to have two manholes, one open pipe and one pipe with a cap, during the ER Progr• site visit on 
4/4/89. A 3"-diameter drainline from the mechanical room of TA-21-21 discharges to an outfall in DP Canyon [21-024Cl)l. 
Another drainline, from building TA-21-209, discharges to an outfall in Loa Alamos Canyon via a 112-ft long, 8"-diameter 
vitrified clay pipe [21-024(m)]. This is listed as an industrial waste line on engineering drawing ENG-R4816. A third 
drainline connects floor drains in TA-21-155 to an outfall in DP Canyon [21·024(n)]. This line is 116ft long, 
411 -diameter cast iron, and is also listed as an industrial waste line on engineering drawing ENG-R4816. Engineering 
drawing ENG-R1193 (1956) shows a 4"-diameter vitrified clay pipe and indicates that this pipe is connected to the fon.er 
diesel plant, TA-21-46 [21·024(o)]. However, this drainline is not shown as connected to the building on the drawing. 
This drainline discharged to an outfall in Loa Alamos Canyon. No septic tanka are currently in use at TA-21 because all 
sewage is treated at the sewage treat~t plant (21-026). 

* v.c.p. 
** LA 

DP 
lf 

= vitrified clay pipe 
= Loa Al_,. Clln'fon 
= DP Canyon 
= leach field 

JASTB XNFOBMATXOH 

The waste was sanitary, but fa suspected to have contained radioactive·•ixed constituents in at least sa.e of the tanks. 
The wastes managed by the drainl ine frOM the mechanical rOOM of TA-21-21 are lllknown. The wastes _,.ged by the 
drainline from building TA-21-209 are expected to be industrial wastes; building TA-21-209 fs a high-temperature 
chentistry building. The wastes 1118n&ged by the drainl ine frOM building TA-21- 155 are expected to be liquid wastes poured 
down floor drains. The wastes frOM the foraer diesel pl81"1t, TA-21-46, are lllknown. 

(conti...-d) 



21-024 . XHACTXVB SBPTXC SYSTBMB / OUTFALL& 10/31/90 
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RBLEASB INFORMATION 

It is unknown in which tanks a hazardous or radioactive release has occurred. At one ti.e the canyon south of TA·21 was 
fenced to prevent entry M to high redio.ctivity level. The redionucl ides ere believed to have co.e fro. the septic 
syst..a end/or other units with canyon outfella. 

sou 

S\MJ NUMBER CEARP IDENTIFICATIQN NUMBER<S> 

21·024(8) TA21·3-CA/0-1/A-HW/RW 

21-024(b) TA21-3-CA/0-1/A-HW/RW 

21-024(c) TA21-3-CA/O-I/A-HW/RW 
TA21-6-ST-I-HW/RW 

21-024(d) TA21-3-CA/O-I/A-HW/RW 

21-024(e) TA21-3-CA/O-I/A-HW/RW 

21-024(f) ** 

21-024(g) TA21-3-CA/0-1/A-HW/RW 

21-024(h) TA21-3-CA/O-I/A-HW/RW 

21-024( i) TA21-3-CA/O-I/A-HW/RW 

21-024(j) ** 
21-024(k) ** 
21-024(l) ** 

21-024(111) ** 

21-024(n) ** 

21-024(0) ** 

CROSS-RBFEBEHCB LIST 

RFA UNIT 

? 21.023 

? 21.023 

? 21.023 

? 21.023 

? 21.023 

? 21.023 

? 21.023 

? 21.023 

? 21.023 

? 21.023 
? 21.023 
? 21.023 

? 21.023 

? 21.023 

? 21.023 

E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

Tsk 9:4077 TA-21-53 
Tsk 10 : 133 
Tsk 9 : 41 70 TA-21-55 
Tsk 10 : 127 
Tsk 9 : 42 57 TA-21-56 
Tsk 10 : 128 
Tsk 9 : 43 69 TA-21-106 
Tsk 10 : 126 
Tsk 9:4468 TA-21-123 
Tsk 10 : 125 
Tsk 9 : 50 73 TA-21-124 
Tsk 10 : 131 
Tsk 9 : 47 76 TA-21-125 
Tsk 10 : 132 
Tsk 9 : 45 71 TA-21-163 
Tsk 10 : 129 
Tsk 9:467298 TA-21-181 
Tsk 10 : 130 
Tsk 9 : 51 104 TA-21-194 
Tsk 9 : 52 105 TA-21-219 
Tsk 9 : 94 FRIJ4 TA-21-21 
Tsk 10 : 144 
Tsk 9 : 99 FRIJ4 TA-21-209 
Tsk 10 : 146 
Tsk 9 : 101 FRIJ4 TA-21-155 
Tsk 10 : 147 
Tsk 9 : 102 FRIJ4 TA-21-46 
Tsk 10 : 148 

? Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progr• unit. 



21-025 OI'P-GAB SYSTEM 10/31/90 

SUMMARY 

LOCATION TA-21 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNlT(s) OFF-GAS SYSTEM 
UNIT USE TREATMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE ? - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE UNKNOWN 

UNI'l' INPOBMA'l'ION 

In both the TA-21·155 [21-025(a)] (TSTA facility) and the adjacent tritiUM facility (TA-21-209) [21·025Cb)], a tritiUM 
treatment train is in operation. On each train, gases which .. Y contain tritiUM are stored in a tank until a given 
pressure is exceeded. The gases are then released and passed through a catalyst bed operated at high temperatures in 
order to oxidize the tritiUM to tritiated water. The water is then collected in a series of MOlecular sieves. When a 
sieve is near breakthrough, it is removed, and hot nitrogen gas is used to strip the water from the sieve unit. The now 
concentrated tritiated water vapor is collected on a second series of MOlecular sieves. Before breakthrough, the sieves 
are placed in asphalt-lined 55 gallon drums for collection by HSE-7. The TSTA tritiUM storage· tank is approximately 
seven cubic meters. The entire off-gas treatment trains, including the tanks, are located entirely within the 
buildings. 

WASTE IN!'ORMA'l'ION 

The waste consists of tritium. 

RELBASB INlOBMA'l'ION 

There is no known release of hazardous waste from these systa.a. 

SJMU CROSS-BEFBRIHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

21-025(a) 

21·025Cb) 

TA21·1·CA·I/A·RW/HW 

•• 
21.014 
21.015 

ASSOCIATED STRUCTURES 

TA-21·155 

TA-21-209 

- No corresponding E. R. Progr• unit. 



21-026 WASTEWATER TREATMENT PLANT AND OUTFALL 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-21 
: WASTE TREATMENT PLANT 

TREATMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : 1966 • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SDMMARY 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED MIXED WASTE 

UNIT INFORMATION 

The TA-21 sewage treatment plant, TA-21·227 [21-D26(a)], treats sanitary wastes and noncontact cooling water from TA-21 
facilities. All of the TA-21 buildings that have sanitary facilities are connected to this sewage treatment plant by 
sewer lines. Sludge is discharged to drying beds TA·21·23D [21-D26(b)]. Non~&lly, the sludge is taken to the 
contaminated disposal facility at TA-54. TA-21·348 [21·026(c)] is a chlorine contact chamber, 3' x 3' x 5' deep located 
next to the sewage plant. 

WASTB INFORMATION 

The waste consists of sanitary waste and non·contact cooling water. The treatment plant received water from a 
decontamination area. Hence, the sludge contained small IIIIIOU'Its of plutoni1.111, uranil.111, americi1.111, and triti1.111. 
Janitors also poured scrub water into sanitary waste drains on a daily basis. 

RELEASE INFORMATION 

There have been no known releases of hazardous constituents from these units. The sewage treatment plant discharges 
through an NPOES·per11itted outhll, EPASSS055 (see Appendix A). 

SWMU CROSS-BBPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

21·026(a) •• 21.025· Tsk 9 : 86·91 TA-21-227 
21.028 Tsk 10 : 143 

21·026(b) •• 21.025- Tsk 9 86-91 TA-21·230 
21.028 

21·026<c> TA21-2·Sl·I·HW/RW 21.025- Tsk 9 : 86-91 TA-21·348 
21.028 18 

** No corresponding E. R. Progr• unit. 



21-027 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-21 
OPERATIONAL RELEASE 
DISPOSAL 
UNKNOWN 
1950s - ? 
SUSPECTED 
SUSPECTED 

SURFACB DZSCBARGB 10/31/90 

StlMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE 

QNZT ZNlORKATZON 

Floor drains from TA-21-3 and drainage from surface areas around buildings TA-21-2, -3, -4, and -5 are believed to have 
gone to storm drains. Small quantities of radion.JClides •Y have run into Los Al.os Canyon through the culverts. The 
drainpipe from building TA-21-3 consists of two separate drainpipes: a 3"-diameter line from the floor drain in room 3A 
inside of a 1211 -diameter stor. drainline. The effluent from both lines outfall& south of building TA-21-143; a 
drainline from building TA-21-143 also outfall• at this same location. The liquid from all three drainlinea discharges 
to a small ponded area. This ponded area is drained by a corrugated 1111tal pipe into Los Alamos Canyon. Building 
TA-21-152 had a cooling tower that discharged to an outfall in Los Alamos Canyon. In 1971, the 811101.1"1t of cooling tower 
discharge was 16,700 gallons/year. Another surface discharge came from a 411 -diameter vitrified clay drainline that was 
connected to the southeast corner of building TA-21-6. Building TA-21-6 contained a .-chine shop, a cafeteria, two 
electronics shops, a lucite machine shop, and stock room. The bermed contail"'llerrt area surrounding fuel tank TA-21-47 
was drained by a 4"-di..eter steel drainline into Los Alamos Canyon from 1945 to 1960. 

WASTB ZNPORKATZON 

The waste is described as radioactive and is suspected to contain che111icals. The waste 1118n8ged by the drainline fr011 
building TA-21-6 is unknown; however, the lucite machine shop did have acid sinks. Wastes fr0111 the floor drain in 
building TA-21-3 are unknown; however, the floor drain is in an equipment room. The dralnllne from the TA-21-47 
containment area is assumed to have discharged surface water, although leaks or spills from the tank would also have 
been discharged. Building TA-21-152 cooling tower discharge was reported to have been treated with biogdegradable and 
nonto.Kic chemicals. 

RILEASB ZNPORKATION 

There has been no lllor'litoring in the receiving area. The drainline from building TA-21-6 is assumed to have been 
abandoned in-place. It is unknown whether there were hazardous releases from the drainl ine. The surface discharge 
point could not be identified during an ER Progr .. site visit. The drainline from the floor drain of building TA-21-3 
was observed at an outfall area during an ER PrograM site visit. It is unknown whether there were hazardous releases 
from the TA-21-47 drainl ine. The outfall fr011 the TA-21-152 cooling tower could not be located during the ER Progr .. 
site visit. 

S!MU CROSS-RBPIRBNCB LIST 

SWMU NUMBER CEABP IDENTIFIC&TIQN NVMBEBCS> RFA UNIT E.R. RELEAse SITE INFO. 

21-027 TA21·3·CAJO·I/A·HW/RW Tsk 9 60-64 74 
Tsk 10 123 124 136 

137 151 152 

ASSQCIATEQ STRucTURES 

TA-21-2, ·3, -4, -5, -6, ·47 
-·143, -152 



21-028 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

ACTIVB CONTAIHBR STORAGB AREAS 10/31/90 

TA-21 
CONTAINER STORAGE AREA 
STORAGE 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
MIXED WASTE 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? - PRESENT 
HAZARDOUS RELEASE UNKNOWN . 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

The following are active storage areas. All of these units are based on 10/88 and 1/90 versions of the LANL container 
storage area database, except 21-028Cd). 

LOCATION 
TA-21-121 
TA-21-150 
TA-21-3 

TA-21-209 
TA-21-210 

S\HJ NO. 
21-028(a) 
21-028(b) 
21-028<c> 

21-028(d) 
21-028(e) 

FACILITY TYPE 
satellite 
satellite 
satellite 

<90 day storage 
satellite 

MATERIALS STORED 
alcohol, acetone, freon, inactive as of 1/90 
solvents, Miscellaneous cheMicals; 3 satellite storage areas 
solvents, Miscellaneous cheMicals; halogenated organics, non-halogenated 
organics, possible radioactive contaMination; 4 different satellite storage 
areas 
radioactive-contaminated waste 
solvents, freon, waste oil; 3 satellite storage areas 

The less than 90 day storage area at TA-21-209 loading dock was noted during a Noventler 1988 field survey. These drUIIS 
were awaiting transport to TA-54. 

WASTB INFORMATION 

TA-21-121 stores alcohol, acetone and freon; TA-21-150, TA-21-3 and TA-21-210 store solvents and Miscellaneous 
chemicals. TA-21-209 stores wastes containing radionuclides. One of the storage areas at TA-21-3 may store mixed 
waste. 

BELIASI INlOBMATION 

TA-21·121 and the TA-21-209 storage areas are located outside on loading docks. The TA-21-150 storage areas are located 
in the building end the storage areas at TA-21-3 are located in the building and in an outside cabinet. No releases 
from these Units are known. However, past operations at .oat container storage areas have resulted in systematic 
releases of solid wastes, including RCRA-regulated constituents. 

SJKV CROSS-RBPERENCI LIST 

SWMU NYMBER CEARP IDENTIFIC&TIQN HUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

21-028(a) 
21-028(b) 
21-028Cc> 
21-028(d) 
21-028<e> 

** 
** 
** 
** 
** 

ASSOCIATED STRUCTURES 

TA-21-121 
TA-21-150 
TA-21-3 
TA-21-209 
TA-21-210 

** No corresponding E. R. PrograM unit. 



21-029 

LOCATION 
TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOO OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

TA-21 

SOIL CONTAMINATION 

DISPOSAL 

DECOMMISSIONED 

1946 - 1988 
KNOWN 
NONE 

DP TUX J'AlUI 10/31/90 

SDMMARJ 
MATERIALS MANAGED HAZARDOUS WASTE 

UNIT INFORMATION 

The DP Tank Farm consisted of 15 product storage tanks, .oat of which were underground. The tank far. was a rectangular 
area, with the long axis parallel to DP Road. It was on a slope from the DP Road tow.rd the canyon, and the edge of the 
tank farm nearest the Canyon was enclosed by a 4' high, 397' long earth ben11. Fill ports for the tanks were located 
along DP Road. Two loading docks were present downslope, tow.rd the earth ben.. A stortl drain was located within the 
DP Tank Farm to collect and discharge surface water. The stortl drainline went through the earth bert1 and discharged to 
an outfall in DP Canyon. The DP Tank Fam was dec011111isaioned in 1988; all tanka, lines, and surface equir;ment were 
removed. Spills fr0111 overfilling the tanks were noted around the fill ports and the loading docks. The tanks and lines 
were reported to have been in good condition when removed, with no evidence of leakage. 

WASTI INFORMATION 

The products spilled on the soil include NI.JIIber 2 fuel oil, keroa-, and diesel. MeiiOII indicate that two of the tanks 
may have stored gasoline and ethanol alcohol. 

BBLEASB INlOBMATION 

Soil s~les collected around loading docks during dec011111issioning were analyzed for benz-, toluene, and xyl- (BTX> 
and by the Extraction Procedure (EP) toxicity •thod for lead. Visibly cont•inated soil was removed; -however, 
verification s~ling showed that soil with ppb concentration~ of BTX were left in place. EP toxicity lead 
concentrations were not present. Analysis of slq)les fr0111 the outfall receiving area indicated ppb concentrations of 
BTX and below EP toxic concentntions of lead. 

SWHU CROSS-RBFBBBNCB LIST 

SWMU NUMBER CEARP IDENTIF!taTIQN NYMBER<S> BFA UNIT E.R. RELEASE SITE INFO. ASSQC!ATED STRucTURES 

21-029 TA0-14-UST·I·PP ? 21.037 
? 21.040 
? 21.043 

Tsk 27 : 1083-1097 

7 Indicates uncertainty with RFA Unit correlation. 



SWMU 

21-001 
21-002(a) 

21-002(b) 
21-003 
21-004(a) 
21-004(b) 
21-004(c) 
21-004(d) 
21-005 
21-00S(a) 
21-00S(b) 
21-00S(c) 
21-00S(d) 
21-00S(e) 
21-00S(f) 
21-007 
21-008 
21-009 
21-010(a) 
21-010(b) 
21-010(c) 
21-010(d) 
21-010(e) 
21-010(f) 
21-010(g) 
21-010(h) 
21-011 (a) 
21~011(b) 
21-011 (c) 
21-011 (d) 
21-011 (e) 
21-011 (f) 
21-011 (g) 
21-011 (h) 
21-011 (i) 
21-011 (j) 
21-012(a) 
21-012(b) 
21-013(a) 
21-013(b) 
21-013(c) 
21-013(d) 

Rev. 1, 217190 

TA-21 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

21-1 
Not shown, located 
throughout TA-21 

21-1 
21-2 
21-1 
21-2 
21-2 
21-2 
21-7 
21-1 
21-6 
21-1 
21-6 

Not shown 
21-1 

Not shown 
Not shown 
21-7,21-8 

21-7 
21-7 
21-5 
21-5 
21-5 
21-5 
21-5 
21-5 
21-1 
21-4 

21-3, 21-7 
21-1 
21-1 
21-1 
21-1 
21-3 
21-3 
21-3 
21-1 
21-1 
21-2 
21-1 

21-2, 21-4 
21-1 



SWMU 

21-013(e) 
21-013(1) 
21-013(g) 
21-014 
21-015 
21-016(a) 
21-016(b) 
21-016(c) 
21-017(a) 
21-017(b) 
21-017(c) 
21-018(a) 
21-018(b) 
21-019(a) 
21-019(b) 
21-019(c) 
21-019(d) 
21-019(e) 
21-019(1) 
21-019(g) 
21-019(h) 
21-019(i) 
21-0190) 
21-019(k) 
21-019(1) 
21-019(m) 
21-020(a) 
21-020(b) 
21-021 
21-022(a) 
2.1-022(b) 
21-022(c) 
21-022(d) 
21-Q22(e) 
21-022(1) 
21-022(g) 
21-022(h) 
21-022(i) 
21-0220) 
21-023(a) 
21-023(b) 

Rev. 1 , 2fT 190 

I At..t·T& 11-...... 1'20 

TA-21 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

• 

FIGURE NUMBER 

Not shown 
21-2 
2-1 

21-2, 21-9 
21-1,21-5,21-10 

21-8, 21-11 
21-3 

21-11 
21-8, 21-12 
21-8, 21-12 
21-8, 21-12 

21-1,21-7,21-13 
21-7 
21-1 
21-1 
21-1 
21-1 
21-2 
21-1 
21-1 
21-1 
21-1 
21-1 
21-4 
21-4 
21-1 
21-7 
21-7 

Not shown 
21-7 

21-6,21-7 
21-7 
21-7 
21-7 
21-7 
21-3 
21-3 
21-1 
21-1 
21-5 
21-6 



SWMU 

21-023(c) 
21-023(d) 
21-024(a) 
21-024(b) 
21-024(c) 
21-024(d) 
21-024(e) 
21-024(f) 
21-024(g) 
21-024(h) 
21-024(i) 
21-024(j) 
21-024(k) 
21-024(1) 
21-024(m) 
21-024(n) 
21-024(0) 
21-025(a) 
21-025(b) 
21-026(a) 
21-026(b) 
21-026(c) 
21-027 
21-028(a) 
21-028(b) 
21-028(c) 
21-028(d) 
21-028(e) 
21-029 

TA-21 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

21-7, 21-8 
21-6 
21-3 
21-3 
21-3 
21-3 
21-3 
21-3 
21-3 
21-4 
21-4 
21-4 
21-4 
21-1 
21-2 
21-2 
21-1 
21-2 
21-2 
21-2 
21-2 
21-2 

Not shown 
21-3 
21-1 
21-1 
21-2 
21-1 

Not shown 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1' 217190 
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STRUCTURE NUMBER INDEX 
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~"!"~C~URE STRUCTURE 

STRUCTURE NOMENCLATURE 
TA-Nl·''·~ER DESIGNATION 

STRUCTURE 
LDCATCR 

SHEET MAP 
NO. KEY 

----~~-------·----------------------------------------------· 
21- I 
21- 2 
21- 3 
21- 4 
21- :1 
21- .:.·· 
21- !!I 
21- :.1 
21- 30 
21- :<.; 
21- ... ? 
21- !~6 

21- 57 
21- :;q 
21- ;,~ 

21- ~:1 

21- ~b 

21-1' 0 
21- 11 
21-1;2 
21-: .. 3 
21-: to 
21-'·~3 

21-;44 
21-:46 
21-' l..t~ 

21-·:10 
21-'~2 

21- :ss 
2t-::,~ 

21-:l..b 
21-l ;.7 
21-i J9 
21-t.:o 
21-< :2 
21-Ci3 
21-<. :o 
21-t: 17 
21-t. ;3 
21-C: ~<:) 
21-C. zo 
21-C :~. 
21-t: ::7 
21-t:' 3 
21-i=~~ 

21-:·:2 

DP- I 
DP- 2 
DP- 3 
DP- 4 
DP- 5 
DP- 14 
21- IB 
DP- 21 
DP- 30 
DP- 31 
DP- 42 
DP- 4b 
21- 57 
DP- 59 
DP- bl 
DP- b5 
21- bb 
21-110 
21-111 
DP-112 
DP-113 
21-llb 
21-143 
21-144 
DP-14o 
21-14<;1 
21-150 
DP-152 
DP-155 
21-lbO 
DP-Ibb 
DP-Ib7 
DP-20G> 
21-210 
DP-212 
DP-213 
21-220 
DP-227 
21-22B 
21-22<;1 
21-230 
DP-254 
DP-257 
21-25B 
DP-2Bb 
21-312 

OFFICE BUILDING 
LABORATORY 
LABORATORY 
LABORATORY 
LABORATORY 
INSTRUMENT BUILDING 
PASSAGEWAY 
VAUl.T 
PAINT SHOP 
ELECTRONICS SHOP 
PUMP HOUSE 
WAREHOUSE 
FUEL TANK 
LABORATORY 
LABORATORY 
EXPERIMENTAL BLDG. 
CYLINDER STORAGE 
ACID TANK 
ACID TANK 
ACID TANK 
ACID TANK 
EQUIPMENT WAREHOUSE 
COOLING Ta.ER 
PASSAGEWAY 
f'IL TER BUILDING 
PASSAGEWAY 
PLUT. FUEL SERVICE BLDG. 
LABORATORY 
FURNACE BUILDING 
OPEN SHELTER 
EQUIPMENT BUILDING 
EQUIFMENT BUI~DING 
HIGH TEMP. CHEMISTRY BLDG. 
PLUT. RESEARCH SUPPORT BL. 
CALCIUM BUILDING 
LAB. SUPPLY WAREHOUSE 
COOLING TOWER 
SEWAGE TREATMENT PLANT 
REP~ACEMENT WAREHOUSE 
CONTROL BUILDING 
SLUDGE DRYING BEDS 
GUARD HOUSE 
WASTE DISPOSAL PLANT 
WATER TANK 
HOT STORAGE REPL. WHSE. 
CORRIDOR STRUCTURE 

FIGURE 21-1 

2 C-3 
2 D-3 
2 D-3 
2 E-4 
2 E-4 
2 B-2 
2 C-3 
2 D-3 
2 C-2 
2 C-2 
2 G-4 
2 B-2 
2 G-4 
3 A-4 
3 A-4 
3 A-4 
3 A-4 
2 G-4 
2 G-4 
2 G-3 
2 G-3 
2 E-4 
2 D-4 
2 E-4 
2 E-3 
2 F-4 
2 F-<. 
3 c-.. 
3 c-.. 
3 C-3 
3 C-4 
3 C-4 
3 C-4 
2 C-3 
2 D-2 
3 C-3 
3 B-3 
3 G-:S 
2 E-3 
3 G-5 
3 G-5 
2 B-2 
2 G-" 
2 B-2 
2 E-2 
2 D-3 
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STRUCTURE -8£R INDEX 

-···························································· STRUCTURE 
STRUCTUR£ STRUCTURE LOCATOR 

STRUCTURE NO~NCLATURE 

T~-~BER DESIGNATION SHEET "'AP 
NO. KEV 

s•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;: 1-313 
C.l-31~ 

c 1-315 
21-32C. 
2 1-328 
21-334 
21 -33:5 
~ 1-342 
'1-3~0 
Cl-3~1 

21 -3:52 
21-3:53 
~ l-3~C. 

:;'1-3:5:5 
;·! -35& 
ol-3:57 
21-3:59 
.:'i -301 
21-31>3 
i:! -3b!i 
21-367 
?i -309 
;·! -Joq 
2.!-370 
.:.1~)7b 

;l-3B2 
'1-383 
21-39 .. 
C.l-387 
21-391 
:1-3'12 
21-393 
~- l-3q'-
'l-39b 
:·1-3q.., 
;ct-398 
'1-39" 
''1-'-00 
~~-~02 

21-.. 03 

REV. 1 2/7/90 

21-313 CORRIDOR STRUCTURE 2 D-3 

21-31 .. CORA I 00A STRUCTURE 2 E-"' 
21-31:5 CORRIDOR STRUCTURE 2 E-• 
DP-324 FIL7EJ; HOUSE 2 E-3 
DP-328 MATERIALS RECEIVING BLDG. 2 C-3 
21-334 UTILITY SHED 2 B-2 
21-33:5 CONTAINMENT VESSEL 2 D-2 
21-342 "'HER T- 2 

._ .. 
OP-3:50 TRAILER. OFFICE • 2 D-3 
DP-3:51 TRAILER. OFFICE 2 C-3 
DP-3:52 TRAILER, OFFICE 2 0-4 
DP-353 TRAILER, CHANGE ROOM• 2 C-3 
OP-3:54 TRAILER, OFFICE 2 E-3 
OP-3:5:5· TRAILER, OFFICE 2 F- .. 
DP-3:5& TRAILER. OFFICE 2 D-3 
OP-3:57 STE"" F>U>NT 2 G-" 
OP-3:59 TRAILER, OFFICE 2 C-2 
DP-3&1 TRANSPORTABLE OFF. BLDG. 2 F-.. 

OP-3o3 TRAILER, OFFICE 2 C-2 
DP-3&:5 TRANSPORTABLE DFF. BLDG. 2 ;;:_.,. 
DP-307 TRANSPORTAINER 3 D-3 
DP-3&B ::OLD STORAGE UNIT 2 C-3 
~P-31>'1 TRAILER. OFFICE ] B-• 
OP-370 "'ECHANICAL EQUIP. BLDG. 3 ·=-~ 
OP-37& TRAILER, OFFICE 2 6-2 
DP-392 TRAILER. OFFICE 2 =-'* 
DP-393 TRAILER. OF~ ICE 2 •-3 
DP-39" STORAGE SH€0 2 &:~.-: 

00-387 STORAGE SHED 3 G-~ 

OP-3'11 TRAILER, STORAGE 2 D-2 
DP-392 TRAf•.ER. STORAGE 2 D-2 
OP-393 TRAh.EJ;, EQUIP,.,ENT = o-~ 

OP-394 TIOAILER. EQUIPMENT 2 D-3 
OP-391> TRA~'JSP(''lTAlNER 2 C-3 
OP-397 TRANSPORT~INER 2 C-3 
OP-3'19 TRAHSPORTAINER 2 £- ... 
0"-3'19 'RANSPORTAINER 2 o-~ 

OP-.:..00 TRAHSPORTAINER 2 D-• 
OP-.:..02 OPEN SHED 2 ~-3 

OP- .. 03 TRANSPORT A I HER 2 D-3 

FIGURE 21-2 
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21-001 SWMU LOCATION 
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LOCATION OF OUTFALL INDICATING 
ASSOCIATED PIPING AND NPDES 
SERIAL NUMBERS (SEE APPENDIX A) 

NOTES 

UNIT 21-002(al: 

UNIT 21-021: 

GRAP~IIt SCALE T 

DRUMS AND CYLINDERS WERE AT DIFFERENT LOCATIONS THROUGHOUT TA-21. THE 
PLACEMENT OF DRUMS CONSTANTLY CHANGES. 

SOIL CONTAMINATION FROM ~>TACK EMISSIONS IS THROUGHOUT TA-21 TO THE AIRPORT. 
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TA-21- 1 t~- Qp:..-~----~OFFICE, VAULT BUILDING 

REMARKS I APPROXIM~TE "'I GR!O LOCATION. 
-------+N-e-7• ~o E '!lo•oo .,~ 

TA-21·2 OP -2 I LABORATORY BUILDING 
TA-21·3 i DP-3 i LABORATORY BUILDING 
T"·21·4 [ DP-4 I LABOR .. TORY BUILDING 

;::~:=~ j g::~ ! ~~~~R~~g=~ c.!'~~~~~~ 
T .. ·21·7 DP-7 I W"REHOUSE 
T .. ·21·tl OP-e i W"REHOUSE 
T"·21·9 DP-9 I STEAM PLANT 
TA-21· 10 I DP-10 I STORAGE BUILDING 
TA-21· II [ DP- II I STORAGE BUILDING 
T"·21· 12 I DP-12 I FILTER BUILDING 
T"·21·t31 OP-13 !STORACE BUILDING 
TA-21- 14 I OP-14 I INSTRUMENT BUILOI"G 
TA-21·•5 OP-t5 !PASSAGEWAY 
TA·21· Ill OP- ttl j PASSAGEW..V 
T .. ·21·17 DP-17 IPASS .. GEWAY 
T .. ·21· 18 i DP-18 I PASSAGEWAY 
T .. •21·191 OP-19 P"SSAGEW .. Y 
T"·21·20 I DP-20 I LAUNDRY 
TA-21·21 I DP-21 I VAULT 
TA· 21· 22 I OP -22 , WAREHOUSE 
TA-21·23 I OP-23 :STORAGE BUILDING 
TA-21-24: DP-24 I STORAGE BUILDING 
TA-21·25 i DP-25 i STORAGE BUILDING 
TA-21·28 DP-211 ! STORAGE BUILDING 
TA-21·27 DP-27 I STOR .. GE BUILDING 
TA-21·28' OP-211 1 STORACE BUILDING 
TA-21·29 I OP-29 I EMERGENCY EQUIP BLDG. 
T"·21·30 OP-30 I PAINT SHOP 
TA-21·31 i DP-31 ELECTRONICS BUILDING 

REMOVED 19tl8 
1 REMOVED 1967 
' REMOVED 1967 

REMOVED tte~ 

REMOVED 19tl~ 
REMOIIED 197 

I REMOVED IQtl~ 

; REMOVED 196 9 
• REMOVED 1969 

REMOVED 19 69 

1 REMOVED 19 65 
· REMOV~O 1Qtl5 

REMOVED 1!67 
REMOVED 1954 
REMOVED 1953 

!REMOVED 11153 
REMOVED 1954 

I I=I~MOV£0 1954 
, REMOVED 1954 
: RCMOVfO 11159 

TA-21·32 DP-32 I WAREHOUSE ·REMOVED 1980 
1A·21·33 I OP-33 I WASTE TREATMENT LAB . REMCNED 19tl5 
TA-21-34 i OP-34 i LABORATORY BUILDING --,-REM(NEO 1969 
TA-21·35 I OP-35 I WASTE DISPOSAL LAB I REMOVED _jj.§JI_ 
TA•21·38 I DP-3tl , GUARD TOWER I REMOIIED 1980 
TA-21·37! OP-37 iGUARO TOWER IREMOIIEO 19tl0 
TA-21·311 i DP-311 i BARREL STORAGE i P•I,AOVFD 19118 
TA-21·39! DP-39 I GU .. RO QUARTERS :REMOVED 194tl 
T"·21·40 1 OP-40 I TANK SHELTER 
TA-21·41 I DP-41 I GUARD TOWER 'REMOVED 19110 
TA-21·42 DP-42 IPUMP HOUSE 
TA· 21· 43 OP -43 i PUMP HOUSE !.Bl'~\110_0 111110 
TA-21·4.4 I DP-44 I GUARD HOUSE I REMOVED 1984 
TA-21·45 i OP-45 i SAF'ETY TRAINING BLDG. REMOVED 1954 

N&7•~0E1~2•~0 

N&7+~0EI~~·OO 
N 8 7 ·~0 E 1~5•00 
'N&7•~0E1~7·~0 

N8S+OOEI~ 

N90•00E 147• 50 

N87>50E152-t50 

N90•00E152•50 

N92•~0EI47•50 

'N92•50EISO•OO 

~87•50Eit12•50 

:N es ·DOE tiiO•oo 

TA-21-48 DP-411 I W .. REHOUSE 1N90•00E147•50j 
T .. ·21·47 DP-47 , TANK F'UEL 1 REMOVED tQIIO 
T .. ·21·48 I DP-~ GUARD HOUSE I REMOVED •958 
TA-21·49 I DP-49 I STORAGE BUILDING I REMOVED 1958 
TA-21·50 1 DP-50 I DRUM STOR .. GE 'REMOVED 19tll 
TA-21-51 I DP-51 I CYLINDER STOR .. GE I REMOVED t967 
TA·21·5-21--DP-52 ! CYLINDER STORAGE I REMOVED 1955 
TA-21-~3 I DP-53 TANK, SEPTIC · /,;:::.NOONED 19tltl N 82•50 E itl2•50 
TA-21-54 I DP-54 LABOR .. TORY BUILDING REMOVED 1968 I T"·21-55 DP-55 TANK sEPTIC • ABANDONED t9tlll IN&S•OOEtss·oo 
TA-21·58 OP-511 TANK: SEPTIC •ABANDONED 1966 'N82•50Eiti!I•OOj 

I TA-21-~7 OP-57 TANK 'FUEL iNBS•OOE182•50I 
' TA· 21· 511 OP- 58 TANK, F'UCL REittfOVED 19!17 I 

T"·21·59 I DP-59 LABORATORY BUILDING 
TA-21-eO I OP-eC l TANK FUEL RLittfOVEO 
TA-21-ea f OP-e I I LABORATORY BUILDING . 
T"·21-e2 1 OP·t12 · TANK 1 SEPTIC REMO"ED 
T"·21·113 1 DP-113 I TRANSFORMER STATION 'REMOVED 
TA·21·e4 i OP-84 I TANK ~JEL R:MOVEO 

~TA=-21:&31 OP-eS EXPERIMENT"L BUILDING 
1 TA-21·1511 I DP-118 1 CYLINDER STORAGE 

TA·21·e7 i OP-87 I TR .. NSFORMER STATION ~E ... cvro 
TA-21-e&i DP-118 iMANHOLE !w .. TER 
TA-2HI9 I DP-119 I MANHOLE 1 w .. TER 

19~7 

19tl~ 

iieT 
tlle3 

11158 

TA-21·701 OP-70 !MANHOLE. ACID !REMOVED 1967 
'TA-21·71 i OP-71 iMANHOLE, STEAM IRE ... OVEO 1968 
' TA-21·72 i OP-72 !MANHOLE, ELECTRIC I ABANDONED 19tl4 
'TA-21·73 I DP-73 !MANHOLE. STEA1t4 -··-·TREMClVED 1968 

TA-21·741 DP-74 'MANHOLE [ACID SUMP 
T"·21·75 i DP-75 ~M .. NHOLE ----Tsn:AM 
T"·21·7tll DP-78 !MANHOLE !STORM DRAINAGE 
TA-21·77 I OP-77 [MANHOLE I STEAM 

N85•00 E teS•OO 

Nll2•lOE18S•OOI 
I 

N8S•OOE1tiS•OO 
i<8S•OOEitiS•OO 

N92•~0E14S•OO 

N92• 50 E 145•00 

Ne7•50E150•00 

N90•00E152•50 
N90•00 E 152•50 
N 90•00 E 152•50 
N 90+00 E 152•50 

TA-21·78! oP-711 I MANHOLE 1 sTEAM IN9·o~aor 152•501 
'TA-21·79 I oP-79 IMANHOLE I ELECTRICAL- IN8T;-.50Et52•5o 

TA-21·110 i OP-110 i PR.V ST .. TION [WATER - ·----------TN87•~0EH2•50 

I T .. ·21·111 j OP-111 •MANHOLE 'ACID IN"87•50E152•50t 
TA-21·1121 OP-112 IMANHOLCW .. TER P.RV. tN87•50E152•5DI 

1 TA•21·113 I OP-83 IPRV -STATION IW .. TCR 'TN870TOEi35•00 
> T"•21·114l DP-84 !MANHOLE !ACID --------,NII7•~0n5s•OO 
' TA·2t-e5 1 oP-es 'MANHOLE 1 RE~tttOvEo 19511 
i TA-21·118 i OP-&11 PRV STATION IWUER N87•50E157•50 
TA~2tC8'7 T OP-87 !MAN-HOLE ·-----!ACID N87•50Et57•50 
TA-21·88 I DP-111! .. IP.RV STATION I w"TER IN87•~0E157•~0 
TA· 21-119 I DP- 89 I MANHOLE I .. CID NII7•SOEIS7•50 
T"•21·90 I OP-90 [MANHOLE : RE ... OVEO 1968 
T .. ·21-91 I DP-91 [MANHOLE I RE ... OVEO 1981 

N87~E180•00 

TA· 21-92 I R[lttfOV[O 1118 8 I I 
T"·21·93 ACID REWOVED 196~ 
TA• 21•94 I ELECTRICA 
TA· 21· 95 EI.ECTRICAL RE ... OIIED t9fl7 
TA-21-911 E ECTAICA NB ~•00£ lli2•SO 
74•21·97 rUt!. STRAII!£.JLPIT NII~•OOE 182•50 

... r--~ 

[
STRUCTURE! STRUCTURE 

NlJUBER , DESIGNATION I STRUCTU,lE NOMENCLATURE REMARKS ~G~~;R~~~"!~;;N 
JA•c:.J•ya I ur--98 !MANHOLE- I~TEAM PIT !Ns~·OOEI&2-;-~-o 
T .. ·21·99 TRANSFQ1ii£R ST .. TION IN90•00EI4~•00 
TA· 21·100 TRANSFOflMER STATION N87+~0 El47·~0 
TA-21•101 TRANSFO:.lMER ST .. TION REMOVED 1977•' 
T .. ·2i·I021 TRANSFOitMER STATION REMOVED 1977 
TA· 21·1031 DP-103 TRANSFOIWER STATION REMOVED 1977• 
TA-21-104 OP-104 TRANSFOIIUER ST .. TION REMOVED 1977· 
TA· 21-105! DP-tOS TRANSFOtiMER STATION REMOVED 1977· 
TA-21-108 1 OP-108 I TANK;s(pTIC I ABANDONED 19tltl tN8~•00 E 1~0•00 
r ... 21·t07 1 DP-t07 1 TANK____ [UNDERGROUND, ACID 
T .. - 21·1081 OP-108 I TANK - UNDERGROUND. ACID 

:N87•50 E 182•50 
1N&7·50E182•50 

TA-21·109 I DP-109 TRANSFOHMER STATION REMOVED 1977 
TA· 21-110 OP-11 0 TANK---- ACID iN87•50 EltiO•OO 

TA-21-111 1 OP Ill TANK :~:g ~~:~:;g~:~~:g~' 
· TA-21~112 1 DP-112 1 TANK I TA-21-1131 DP-113 I TANK .. CID IN87•50EitiO•OO 

TA-21-1141 DP-114 I EXPERIMENT.AL TOWER REMOVED 1968 
TA-21-115 I DP-115 i INSTRu'i.Af.NT BUILDING REMOVED 19~8 

I TA-21·11tll DP-IItl !EQUIPMENT WAREHOUSE I :NtiS+OOEISS•OO 
TA-21-1 11' DP-117 [TOWER -~ ·Ne5•00Ett12·~o 
TA·21-11tll OP-IItl ACID PI\' N85•00Et52•50 
TA-21·119 I OP-119 i TANK I FUEL ·N85•00Eit15•00 
TA-21-120' DP-120 I TANK_____ I ACID N87•~0Eit10•00 

I TA-21·121 DP-121 i ACID SU.AP I .N87•50E180•001 
I T"-21-122: DP-t22 :ACID su~P N90•00E t80•oo 

TA-21·1231 DP-t23 ! TANK ... CID : .. BANDONEO letltl ·NII7•~0E147·~0 
TA-21·1241 DP-124 i TANK;s'f'PTft I ABANDONED 1966 'N92•~0E145•001 
TA-21-1251 DP-125 TANK, SEPTIC ! .. BANOONED 19118 N95•00Ei50•00 
TA·21-12tll DP-1211 : MANHOIT;-E:LECTRIC i .. BANDONED 198 I N90•00 E 147•50 
TA-21-1271 DP-127 I MANHOLE, ELECTRIC I ABANDONED 19111 -N90•00E147•501 
T"·21·12111 DP-128 !MANHOLE. ELECTRIC .. BANOONED 19tll N87•50E147•~0 
TA-21-1291 DP-129 [MANHOLE--·· -!REMOVED lllti.S 
T"·21·130 I DP-130 !MANHOLE_-- I WATER P.R.V. 'N8S•OOE1112•~0 1 TA-21-131' DP-131 ACID SUAP I N87•50E180•00 
TA-21·1321 DP-132 [ACID SU'AP I 'NII7•~0Eitl0•00 
TA-21-1331 DP-133 I STORAGE --BUILDING REMOVED 1982 
TA-21-134.1 DP-134 PUMP HC.USE REMOVED 1948 
TA-21·135 DP-135 I PUMP HCUSE REMOVED 1948 
TA· 21-138 I DP-1311 RETAININi; WALL N92•50 E 150•00 
T"·21·137 t DP-137 I PUMP HOUSE ! CANCELLED 
TA-21-1311 I DP-1311 I GUARD l_OWER I REMOVED 19!12 I 
TA·21·13g I DP-139 . GUARD lOWER REMOVED 19!12 
TA-21·140 DP-140 I GUARD lOWER I REMOVED 19!12 ~ 
TA-21·141 DP-t41 1 MANHOLE CA.,.CELLED 

! TA-21·142 DP-142 ! T.ANK, SE"TIC I REMOVED llltl5 
T .. ·21-1431 DP-143 [COOLING '!"OWER I tN85•00E152•~0 
TA-21·1441 DP-144 IP .. SSAGEI''Jiy !BLOG.IItl TO PASS.315 N8.'1•00Ei~5•001 
TA-21-1451 DP-145 'TANK REMOVED 1968 • 
TA·21·14tll DP-1411 ·FILTER BJILOING N90•00 E 155•00 
TA-21·1471 DP-147 TANK I REMOVED 19t;8 · 

I TA-21·1481 DP-148 :suBSTATICN 'NII~·oOEIIIO•oo 1 TA-21-1491 DP 149 I CORRIDOR STRUCTURE I BLDG. 5 TO 1~0 iN8S•OOE157•~0 

TA-21-150 I DP-150 i PLUT. FUEl. SERVICE BLDG. IN&5•00E157•50 
TA-21-151 [ DP lSI t ADMIN B!.DG. L SHOP 
TA· 21·152' DP-152 LABORATORY BUILDING I N85•00 E 170•00 
TA-21-1531 DP-153 :FILTER DEMOLISHED 1978 
TA-21-1541 DP-154 DOUBLE iUTMENT l REMOVED 1949 ' I 
TA· 21-155 I DP-155 :FURNACE ~UILDING !N8S•OO E 170•0-
TA-21-158 I DP-158 :PUMP HCIUSC -'REMOVED 1984 
TA-21-1~7' DP-157 , GUARD ~:ousE REMOVED 1950 
TA-21-158 1 DP-158 I GUARD T'.JWER P.EMOV!D 19110 
TA-21-1591 DP-159 ! PASSAGEW .. Y REMOVED 19tl5 
TA-21-itiO I DP-180 ! ----· - fREtti.CVED 1971 
TA-21-181 I DP-Itll 'TANK, WA''ER !RELOCATEO-TO.TA'35·311 
TA-21-1t121 DP-Itl2 : T.l.W<. WATFR I ReLOCATED TO TA-3-7311 
TA-21-11131 DP-1113 I TANK. SE!~TIC ---rA[ANO()NEb 1966 NII7•50E1117·~0~ 
TA-21·11141 DP-1114 ACID Slb·fP I 'N87•50Et72•50 
TA-21-11151 DP-185 I STORAGL BUILDING REMOVED 1984 
TA-21-itltll DP-ttl8 i EQUIP .... ENT BUILDING 1 N&~•OOE!70•00 
TA-21-1117! DP-tt17 lEQUIPM~r BUILDING 'NII5•00E170•00 
TA-21-1811 I DP-11111 I GUARO___I±l.USE :REMOVED 1966 
TA-21-1tl91 MANHOLE '/VATER P.RV. ·rREMOIIED 1966 
TA-21-170 MANHOL_i RCMOIED tee. 
T"·21-171 I DP-171 IMANHOL~ -~WATER VALVE BOX NII7•50E170•00 
TA-21-1721 DP-172- rFflV STAIION I WATER INIIS•OO Et70+00 
TA-21·173[ DP-173 I MANHO!..i..__ -~-ACID NII5•00E170•00 
TA-21-174[ DP-174 [MANHOLJ; I WATER NIIS•OOE170•00 
TA-21-175 i.<ANHOLE 1985 
TA-21-1711 MANHOLE 19tl5 
TA-21-177 I DP-177 IMANHOL_1.. llltl!l •NII2•50 ( 172•50 
TA-21-1711 TRANSFOFMER STATION INII2•50E 172•~0 
TA-21-1791 TRANSFOFMER STATION I REMOVED 1977 
TA-21-illo"j DP-=ieO "TRANSFOF·MER STATION -C"ffEMOVECl ___ ig'e5 
TA-21-181 I OP-1111 TANK 5E"TIC IBANDONED 19tl5 NI!2;50E172•50 
TA-21-1112 DP-182 DRUM 51-0R .. GE REMOVED 1984 
TA-21-IIIl DP-1113 GUARD T•'W R REittfOVEO 1g4e 
TA-21-184 OP-184 SUBSTATIO.. RE'IIOV;;D 1"77 
TA-21•1115 I DP-185 T .. NK.~ RC ... OVED 19ii8 
TA-21-11111 OP-1118 ACID PIT. . r --. . -----~N90•00E-1~7.50

1 TA-21·1117 DP-187 TANK ACIC::::: RE ... OIIED 1966 
TA-21-111111 DP-1118 I!IUIISTATIO'I__ N8Z•~OE170•00 
TA·2i·l119l DP-1119 I MANHOLE_ \ACTO N8,.50E157+~0 
TA-21-190 SA"'PLING BUILDING i. ~ 
TA-21-191 CEME~ STORACE SILO N8 7+50 E I flO-tOO 
r1..:-2r:11121 DP -1112 I C.RIT ~~ER 1 Rr "'0VED 191>8 

ABAN.OONEC. _]MJ N~•OO[J!I~ 
TA- 21-IQ I -DP -1113 I SUiliSTATIOII N8S•OO E 157•50 
TA-21-11141 DP-1114 ITA- S!!J'IC 

·rsTRUCTURE i sTRucTuRE 1 •
1 

1 APPROXIIttfAT( 'I 
. NU,.BER jDESIGNATIONI STRUCTURE NOMENCLATURE REM .. RKS GRID LOCATION 

f TA-il·li!. OP-19~-----<I~ANIFOLO iH[UU.... N87•~0t.l!l~ 
TA-21·196 OP-198 MANIFOLD OXYGEN IN87•~0·E~7~iQ 
T .. -21-1!17 DP-Ii7 MANIFOLD HELIUittf N85+00 E157+50 
TA-21·198 I)~ M .. NIFOLO CANCELLED 
"-21-199 0~ lttf .. NIFOLO HELIUittf N 85+00 E170+00 

TA-21-200 oP=20Q-· ilt4ANIFOLD HELIU" N85t00 165 +00 
T .. -21-201 DP-201 MANIFOLD OXYGEN NIIH50 [1~~+00 
TA-21·202 DP-202 M .. NHOLE .. CIO :N&S+OO [1~7+50~ 
T .. -21·203 DP-203 I DRY .. IR SYSTEM BUILDING CANCELLED 
T"·21-204 DP-204 VALVE PIT "CIO N 117+50 £180-tOO 

T .. -21·205 DP- 205 I VALVE PIT ACI 0 
T .. - 21-206 DP-2011 DEVELOPMENT BUILDING INCORPORATED DP·I55 ~ffi%-~ 
T .. - 21-207 DP-207 I FUR>I .. CE BUILDING INCORPORATED OP-155 
TA-21·208 DP-2011 ,·RETAINING WALL I 

I NIIS+OO E170 tOO 

------+'1"!85+00 [157+50 
T ... 21·209 I DP- 209 ! HIGH TEMP CHEMISTRY BLDG Nll5+00 E172-t50 

N81t50 EI!!>OtOO T"-21-210 I DP-210 i PU RESEARCH SUPPORT BLDG 
TA-21-211 I DP-211 I MANIFOLD NtiS tOO (170+00 

N92+50 El52 +~0 T .. ·21 2121 OP 212 i CALCIUM BUILDING 
N87+50 E170 tOO TA-21·213! OP-213 ! LAB. SUPPLY WAREHOUSE 

TA- 21-214 I·-· DP-214 i GUARD HOUSE [ fl.iLOCAH:D TO TA-49·1 
TA-21·2151 DP-215 ! MANIFOLD ARGON Nt15+00 E157+SO 
TA -21·21tl I DP· 21tl I MANHOLE STEAM N85+00 E170 +00 
TA- 2f'2T7T0P.:217 i MANHOLE i SANITARY .. _ _lN8!)!.QILE_170 +00 
TA-21·218 I DP-218 J MANi'fOLE :SANITARY ]N82+50 E170t00 
TA-21-219 j DP-219 ! TANK, SEPTIC I ABANDONED 19tl8 IN82+50 £170+00 
TA- 21-220[ OP-220 I COOLING TOWER I I N85+00 Eltl7+50 
TA-21-2211 OP-221 I MANHOLE 'ACID IN85t00 E170+001 
T .. -21·222 OP-222 lttfANHOLE ACID N85t00 E170t00 
t .. c21-=223! DP-~3 i MANHOLE I ACID SUMP IN87+!!>0 E170+00 
TA- 21-2241 DP-224 I MANHOLE I ELECTRIC 1N87+!10 E150+001 
TA-21·22!11 DP-225 , TANK, SEPTIC REMOVED 1966 
TA-21'.2281-" DP-2211 I MANIFOLD I REMOVED 1968 I d 
TA· 21·227! DP· 227 i SEWAGE TREATittfENT PLANT I Nll2t50 E182+!>o" 
l'A-21-2281 OP- 228- j REPLACE1t4ENT-WAREHOUSE N90+00 E157+50 
TA- 21·229 OP- 229 1 CONTROL BUILDING N82+50 E182+50 
T_,_ 21·2301 DP-230 I SLUDGE DRYING BEDS N82+50 E182+~0 
TA- 21·23JT"'DPC231 I lttfANHOLE I SANITAFfY I N82+50 E180+00 
TA- 2!"23~"232 ,-MANHOLE- I SANITARY N82+50 E180+00 
TA-21·233 DP-233 MANHOLE I SANITARY Nll2+50 E17!>+00 
TA- 21-2341 OP-234 I lttfANHOLE I SANITARY I N82+50 E172+50 
TA·2~-0P"235 II..IANHOLE SANITARY 
TA- 21·23tl! DP-?38 MANHOLE SANITARY 
TA- 21-2371 D P-237 I MANHOLE SANITARY 
TA- 21·23tli 0 P-238 MANHOLE SANITARY 
TA-21·23!11-0P-239 i MANHOLE I SANITARY iN82+50 Eltl2t50 
TA- 21·240,--0 P-240 I lttfANHOLE I SANITARY I N82t50 EUIO+OO 
TA- 21-241[ OP-241 I MANHOLE SANITARY I N8!!+00 EIIIOtOOI 
TA- 21 2421 OPC242 I MANHOLE I SANITARY I N87+50 EltiO+OO 
TA- 21·243[ DP-243 ! MANHOLE i SANITARY I N82t50 E157+50 
TA- 21-2441 OP-244 I MANHOL_E_- I SANITA~-- fN82+50 E157+50 
TA- 21-24~ DP-245 I MANHOLE SANITARY i N85+00 E157+50 
TAC;2~DP-24tl I MANHOLE I SANITARY !N8!!t00 E152~50 
TA- 2F2471- OP- 247 I MANHOLE SANITARY N8!1+00 EI!IO+OO 
TA-21·2481 DP-248 MANHOLE SANITARY N8!1+00 E150+00 
TA-21-24111 DP-249 I MANHOLE I SANITARY I N111t50 E147t50 
TA- 2F2'!or- 0 P-?!!U lttfAN!1Q\.._E_ I SANITARY I NQOtOO E147+!IO 
T'·?F251 -- DP-251 MANHOLE T SANITARY N90t00 E147+!10 
TA-21·252 DP·2~2 "ANHOLE SANITARY Nll2t50 El47+50 
TA-21·2!13 OP-253 lttfANHOLE ELECTRIC N92t50 E147+50 
TA-21·2~4 OP-254 GUARD HOUSE t 
TA-21·25~ DP-255 TANK REMOVED 1968 
TA-21·25tl DP-25tl TANK _j ACID N87+!17 E157+50 
TA-21·2571 DP-257 I WASTE DISPOSAL -PLANT I I N87+50 £160+00 
TA- 21·258 TANK WATER Nll2+50 Ef47t 50 
TA-21·2~9 MANHOLE WATER N92t50 El~ 
T"·21·2tl0 .MAI';HOLE SH'Aittf PIT. 1 NIIO!OO....E.l.41±.!>ll 
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OP· 20i! ) MANHOLE I STEAM PIT N 85+00 E 102+50 
DP·207 !MANHOLE I STEAM PIT N85t00 E182+50 
DP-2CICI l TA~- ----- [FUEL .NB5+00 E182+50 
DP~ 21111 ,-MANHOLE --- TWATER PRV N92 +50 El45t0D 
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DP-271 ! MANHOLE.ACID FLOW METER-- I REMOVE 19 6 8 
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OP-265 ; TRANSFORMER STATION 
DP- 266 I HOT STORAGE REPL. WHSE. N90 +00 E157t50 
DP- 267 I TANK LIQUID ARGON N65 +oo E17o+oo 
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TA-22 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area {TA) 22 is used principally for developing and fabricating detonation 

syst~ms. The main explosive used is pentaerythritol tetranitrate {PETN) {DOE, 1987a). 

TA-22 lies at elevations between 7,300 and 7,500 feet asl. It is located on Two Mile 

Mesa, a broad and moderately sloping mesa. The mesa is bounded on the north by 

unnamed branches of Two Mile Canyon and on the south by Pajarito Canyon. Canyon 

walls are steep slopes or cliffs in the area. TA-22 lies on welded Bandelier Tuff in the 

Ponderosa Pine/Pinon-Juniper and Ponderosa Pine-fir overstory vegetative zones. Soil 

types include Carjo loam, Tocal very fine sandy loam, and rock outcrop (Nyhan et al., 

1978). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 6,280 

to 6,330 feet asl at TA-22. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff {IT, 1987a). 

WP:L.AN:TA-1649t'25 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-22 

22-001 
22-002 
22-003 
22-004 
22-005 
22-006 
22-007 
22-008 

22-009 
22-010 
22-011 
22-012 
22-013 
22-014 
22-015 
22-016 

WP:LAN:TA-1724-23 

HE WASTE STORAGE AREA 
CONTAINER STORAGE AREAS (renumbered) 
SATELLITE WASTE STORAGE AREAS 
SUMP AND DRY WELL (renumbered) 
BUILDING 34 SUMPS (renumbered) 
BUILDING 91 DRY WELLS (renumbered) 
BUILDING 25 SUMP SYSTEM (renumbered) 
BUILDING 52 DISCHARGE REGION I HILLSIDE DISPOSAL 
(renumbered) 
BUILDING, HE SUMP SYSTEM (renumbered) 
ACTIVE SEPTIC SYSTEMS 
DISPOSAL PIT 
WASH PAD 
LIQUID WASTE TREATMENT I STORAGE 
ACTIVE SUMPS, DRY WELLS, AND OUTFALLS 
INACTIVE SUMPS, DRY WELLS, AND OUTFALLS 
INACTIVE SEPTIC SYSTEM 



22-001 HB WASTB STORAGB AREA 10/31/90 

SUMMARY 

LOCATION TA-22 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) BUILDING/STRUCTURE 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE EST. 195Ds - 1982 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INlORMATION 

Concrete and soil magazine l:u'lker TA-22-24 was used for the storage of HE-cont•inated waste. The U1it was closed 1n: 
an approved RCRA closure plan in 1988. 

WASTB INlOBMATION 

The building was used for the storage of scrap HE and other HE-contaminated waste. 

RELEASB INFORMATION 

The RFA states that no past releases are known to have occurred frOM this U1it. 

SWMU CROSS-REPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

22-001 TA22-1-CA-A/I-HW/RW 22.001 TA-22-24 



22-002 CONTAINER STORAGE AREAS 11/05/90 

NOTES 

SWMU Nos. 22-002(a) and (b) have been renumbered to 22-003(a) and (q), 
respectively. 



22-003 SATELLITB WASTB STORAGB AREAS 10/31/90 

SUMMARY 
LOCATION TA-22 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SATELLITE STORAGE AREA 
STORAGE 
ACTI VE/1 NACTI VE 
1983 - PRESENT 
NONE 
NONE 

UNIT INFOBMATIOH 
The following buildings have satellite storage areas: 

NUMBER OF AREAS DESCRIPTION S\14U NO. 
22-003(a) 
22-003(b) 
22-003<e> 
22·003(d) 
22-003(e) 
22-003(f) 
22-003(g) 

STRUCTURE 
TA-22·5 
TA-22·96 
TA-22·34 
TA-22-91 
TA-22-95 
TA-22-93 
TA-22·52 

2 active, 2 inactive 
1 

electronics lab & warehouse; 55-gel. drum for waste solvents 
Cubicle 3 in concrete end ell.aii"UUI BU"'ker 96 

SWMU NO. STRUCTURE R~ 
22-003(a) TA-22·5 101 
22-003(8) TA-22·5 103 
22-003(a) TA-22·5 116 
22-003(a) TA-22·5 SE end, 

outside 
22-003(b) TA-22-96 3 

22·003(e) TA-22-34 101 
22-003(e) TA-22·34 102 
22-003(e) TA-22-34 103 

22·003(e) TA-22-34 105, 106 

22-003(e) TA-22-34 107, 108 

22-003Ce> TA-22·34 110 

22-003(e) TA-22·34 111 

22-003(e) TA-22·34 112 

22-003(e) TA-22·34 113 
22-003(e) TA-22-34 NA 
22-003(e) TA-22·34 hallway 
22·003(d) TA-22·91 B107 
22-003(d) TA-22·91 8111 

22-003(d) TA-22·91 B121 

22·003(d) TA-22·91 B145 

22-003(e) TA-22-95 
22-003(f) TA-22-93 C111 
22-003(f) TA-22·93 C114 
22-003(f) TA-22·93 C116 
22-003(f) TA-22-93 C122 
22-003(f) TA-22·93 C123 
22-003(f) TA-22·93 C125 
22-003(f) TA-22-93 C126 
22-003(g) TA-22·52 

11 
4 
1 
7 
1 

detonator explosives building; has locked e~rtments 
inert fabrication building; has locked e~rtments 

detonator explosives building 

WASTE INFORMATION 

WASTES STORED 
acetone, alcohol 
acetone, alcohol, HCl 
acetone, alcohol 
acetone, alcohol, ehlorofo~ 

HE waste, detonators, acetone, alcohol, 
subassemblies 
HE waste, subassemblies, detonators 
HE waste, subassemblies, detonators 
HE waste, subassemblies, detonators, acetone, 
alcohol 
HE waste, subasseft)l i es, detonators, acetone, 
alcohol 
HE waste, subasslllllblies, detonators, acetone, 
alcohol 
HE waste, subasseMblies, detonators, acetone, 
alcohol 
HE waste, subassemblies, detonators, acetone, 
alcohol 
HE waste, subassemblies, detonators, acetone, 
alcohol 
developer, fixer, sodiu. sulfite 
HE waste 
acetone end alcohol eont•inated with HE 
acetone end alcohol 
alcohols, NeF2, NeOH, ammonium persulfete, 
sulfuric acid, HCl 
acetic acid, ennoniu. chloride, eerie ennoniu. 
nitrate, nitric acid, sodiu. bifluoride, sodiu. 
hydroxide, ..,iu. persulfate, eaiu. sulfide, 
eerie sulfate, ehra.iu. oxide, hydrofluoric acid, 
sulfuric acid, hydrogen peroxide, eupie nitrate, 
organics 
acetone, alcohol, ehlorofo~, hydrochloric acid, 
hydrofluoric acid 
circuit etch, sodiu. hydroxide, acetone, alcohols 
detonators, HE waste, subasseMblies 
acetone/HE, alcohol/HE 
detonators, subassemblies, HE waste 
detonators, subasseft)l ies, HE waste 
detonators, subasseMblies, HE waste 
detonators, subasseMblies, HE waste 
detonators, subasseMblies, HE waste 
acetone, Stoddart solvent, TCA, ..0·40, 
•gnes i u. eh ips 

PROCESS GENERATING WASTE 
parts cleaning and potting 
parts cleaning 
machine cleaning 
inactive; cleaning detonator 
parts 
inactive; HE pressing 

explosives experiments 
explosives experiments 
cleaning assembly parts 

cleaning assembly parts; 
explosives experiments 
cleaning asse.bly parts 

cleaning assembly parts; 
explosives experiments 
cleaning assembly parts; 
explosives experiments 
cleaning assembly parts; 
explosives experiments 
cleaning asseMbly parts 

cleaning assembly parts 
cleaning 
printed circuit process 

chemistry development lab 

cleaning parts for soldering 

printed circuit process 
HE pressing 
cleaning parts for HE pressing 
HE pressing 
HE pressing 
HE pressing 
HE pressing 
HE pressing 
cleaning and ..chining 

Wastes that do not contain HE ere taken to TA-54. Wastes containing HE are taken to TA-16 to be flashed before disposal 
in TA-54. Materiels fro. 22-003(b) are re.oved regularly and burned at TA-16 or detonated at TA-36 or TA-39. 



22-003 SATBLLZTB WASTB STORAGB AREAS 10/31/90 

Page 2 
RBLBASB IQ'OBXATIOlf 

There have been no known releases from these storage areas. However, pest operations at MOst container storage areas 
have resulted in systeMatic releases of solid wastes, including RCRA-reguleted constituents. 

SWMU CROSS-JEPERElfCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

22-003(1) 
22-003(b) 

22-003(c) 
22-003(d) 
22-003(e) 
22-003(f) 
22-003(g) 

** 
TA-22-8-CA-A-HW 

** 
** 
•• 
** 
** 

22.003-
22.005 

22.002 

TA-22-5 
TA-22-96 

TA-22-34 
TA-22-91 
TA-22-95 
TA-22-93 
TA-22-52 

** No corresponding E. R. Program 111it. 



22-004 SUMP AND DRY WELL 11/05/90 

NOTES 

SWMU Nos. 22-004(a) and (b) have been renumbered to 22-014(a). 



22-005 BUILDING 34 SUMPS 11/05/90 

NOTES 

SWMU No. 22-005 has been renumbered to 22-014(b). 



22-006 BUILDING 91 DRY WELLS 11/05/90 

NOTES 

SWMU No. 22-006 has been renumbered to 22-0lS(a). 



22-007 BUILDING 25 SUMP SYSTEM 11/05/90 

NOTES 

SWMU No. 22-007 has been renumbered to 22-0lS(b). 



22-008 BUILDING 52 DISCHARGE REGION / HILLSIDE DISPOSAL 11/05/90 

NOTES 

SWMU No. 22-008 has been renumbered to 22-0lS(c). 



22-009 BUILDING 1 BE SUMP SYSTEM 11/05/90 

NOTES 

SWMU No. 22-009 has been renumbered to 22-015(d). 



22-010 ACTIVB SEPTIC SYSTBMB 10/31/90 

ltlKKARY 

LOCATION TA-22 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
DISPOSAL/TREATMENT 

OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : 1952 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

Two active septic tanks are present at TA-22: 

S\oMlJ NO. 
22-010(a) 
22-010(b) 

STRUCTURE 
TA-22·50 
TA-22-51 

EID REG. NO. 
LA-30 
LA-31 

COMPLETED 
1952 
1952 

CAPACITY 
1,365 gal. 
8,775 gal. 

SUSPECTED RADIOACTIVE WASTE 

BUILDING($) SERVED 
TA-22·34 
TA-22·5, ·32, ·52, 

•90, •91 1 •93 

OVERFLOIJ 
leach field 
subsurface sand filter 

After 1973 industrial flows were separated from sewage flows, and the surfacing of sewage was discontinued. The leach 
field associated with TA-22-50 covers 800 sq ft. Septic tank TA-22-51 formerly served building'TA-22-1. 

WASTE INlORMATION 

Contaminants, if present, are most likely HE such as PETN, RDX, tetryl, and PBX. Septic tank TA-22-50 received sanitary 
waste from TA-22-34. Septic tank TA-22-51 receives waste fro. TA-22-5, -32, -52, -90, -91, and -93, and .ay be 
contaminated with HE. Engineering drawings ENG-R1227 and ENG-R1228 indicate that septic tank TA-22-51 also served 
TA-22·4 and -5. 

RELEASE INPORKATION 

In 1972, tank TA-22-50 was indicated to be free of cont~ination fraa HE. It is unknown whether hazardous waste has 
been discharged. 

NOTES 

SWMU No. 22-010(a), TA-22-42, is an inactive septic systeM and is addressed as 22-016. 

S!MU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

22-010(a) 
22-010(b) 

TA22·4-ST/CA·I/A·HW/RW 
TA22-4·ST/CA·I/A·HW/RW 

22.012 
22.012 

ASSOCIATED STRUCTURES 

TA-22-50, -34 
TA-22-51, -32, ·52, ·90, ·91, ·93, 

-4, -5 



22-011 DISPOSAL PIT 10/31/90 

SUJIMARY 

LOCATION : TA-22 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) :PIT SUSPECTED RADIOACTIVE WASTE 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : 1946 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

In 1946, a pit had been prepared for the disposal of discarded objects and shapes at TA-22. The pit was to remain open 
until June 1. No further information on this pit is available. However, there are warning signs at this area. 

WASTE INlOBMATION 

The waste was most likely discarded devices. The pit may also contain radioactive waste. 

RBLBASB INFORMATION 

It is unknown whether there have been releases fro. the burial pit. 

SJMU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

22-011 TA22·6·L·I·HW/RW 22.007 
22.009 

ASSOCIATED STRUCTURES 



22-012 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-22 
: WASH PAD 
: DECONTAMINATION 

OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : 1961 - ? 

HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

WASH PAD 10/31/90 

SOMXABY 

MATERIALS MANAGED : UNKNOWN 
SUSPECTED HAZARDOUS WASTE 

UNIT INFORMATION 

This ~.r~it is a reinforced concrete pad 8' x 8' x 10• thick uaed for decontaminating equipment. The pad is designated 
TA·22-n. 

WASTE INFORMATION 

The waste probably consisted of HE residues. An undated survey of TA-22 structures reports TA-22-n as contaminated; 
contaminants are ~.r~known. 

RELEASE INJORMATION 

It is ~.r~known whether there have been releases of hazardous constituents from this ~.r~it. 

SWKU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

22-012 ** TA-22-n 

** No corresponding E. R. Progr8111 ~.r~it. 



22-013 LIQUID WASTB TRBATKBBT / STORAGB 10/31/90 

SOMMARY 

LOCATION : TA-22 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) : ABOVEGROUND TANKS 
UNIT USE : TREATMENT/STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : 1987 • PRESENT 
HAZARDOUS RELEASE : UNICNOJN 
RADIOACTIVE RELEASE : NONE 

UNIT INlOBKATION 

In TA-22·91, there are two 1000-gallon tanks that are used to neutralize and precipitate contaminants frOM liquid waste 
solutions generated fro. the etching processes. The sludge that contains ~st of the copper originally in the waste 
solutions is stored for pick-up by HSE-7. The treated liquid Is discharged through NPDES outfall No. 128. 

WASTI INlORHATION 

The etching wastes undergoing treatment contain organics, hydrochloric acid, copper, ferric chloride, sodium carbonate 
and sodhn hydroxide. 

RELEASE INFORMATION 

The extent of any hazardous release through the outfall is unknown. 

SWMU CROSS-REPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

22-013 ** TA-22·91 

** No corresponding E. R. ProgriM unit. 



22-014 AC'l'J:VB SUMPS, DRY 1fBLLS 1 AND OUTFALL& 10/31/90 

SUMMARY 
LOCATION TA-22 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) SlJ4P 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDOUS RELEASE KNOWN 

RADIOACTIVE RELEASE NONE 

QNJ:T J:NlOBMATJ:OI 

The unit at TA-22-93, where HE is compacted for use in detonators, has been operating since 1985. The wash water goes 
to a baffle/catchment basin (4' deep, 9'2" long, 3'2" wide) and then to a seepage well (4' diameter and approximately 
25' deep). According to the CEARP, the wastewater volume is approximately 100 gallons per week. The basin and seepage 
well are designated SWMU No. 22·014(a). TA-22-34 housed a chemistry laboratory for many years. It was later converted 
to a laser laboratory. This part of the building also houses an active photographic laboratory that does not have a 
silver recovery unit. There is a sump for the liquid wastes. Drains from the side of the building used in explosive 
experimental work are cornected to an explosives settling basin. Currently no HE waste is routinely discharged to the 
settling basin. The sump and settling basin are constructed of concrete and are approximately 4' x 2' x 3• deep. The 
sump and settling basin are designated SWMU No. 22-014(b). 

WASTB J:IPORMATJ:OI 

The wash water from TA-22-93 operations may contain HE. The settling basin at TA-22-34 at one time received HE waste. 
The sump receives photoprocessing waste and may have received silver and other chemicals and solvents. 

RELEASE J:IPORMATJ:OI 

Small quantities of decanted wash water have been absorbed by the dry well soil. The sumps at TA-22-34 have a decant 
outlet to NPDES outfall no. 064/078. Silver and other chemicals have probably been discharged through the outfall. 

NOTES 

SWMU Nos. 22-014(a) and (b) were formerly SWMU Nos. 22·004(a) and (b), respectively. SWMU No. 22-014(c) was formerly 
SWMU No. 22-005. 

SWMQ CROSS-REPERENCB LJ:ST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

22-014(a) 
22-014(b) 

TA22·3·S/O·I/A·HW 
TA22·3·S/O·I/A·HW 

22.008 

ASSOCIATED STRUCTURES 

TA-22·93 
TA-22-34 



22-015 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

IHACTIVB SUMPS 1 DRY WBLLS 1 AND OUTI'ALLS 

TA-22 
SUMPS, DRY WELLS, OUTFALL$ 
DISPOSAL 
INACTIVE 
SEE BELCII 
KNOWN 
NONE 

SUMKARY 
MATERIALS MANAGED 

UNIT INlOJUIATIOJf 

10/31/90 

HAZARDOUS WASTE 

The industrial drains fro. TA-22-91 [22-015(a)] discharged in series to two dry wells before the liquid flowed to the 
outfall located southeast of the building. Each dry well is stone-lined and Is 25' deep, with an outside di..eter of 
6'. These wells are no longer used, but they r-in in place and have not been filled in. The 111it was active fro. 
1985-87. Building TA-22-25 [22-015(b)] was used pri~rily for PETN recrystallization. The CEARP states that this 
building had a s~ and an associated outfall that were used to dispose of 111ixtures of PETN and solvents. The concrete 
s~, containing an alUIIIinun tank, is 4'6" x 3' x 3'6" deep (outside dimensions). The s~ and outfall operated from 
1949 111til the 1960s. TA-22-52 [22-015(c)] housed etching and plating operations. Wastewater was sent to drains that 
were connected to the outfall behind the building. The fon~~er outfall area has left a residue of sorbed contaminants. 
The area which can be visually noted as having contMination extends an estimated drop of 100' to the streambed. The 
liquids previously discharged to this outfall are now piped to building TA-22-93, and are discharged to a seepage well 
[see 22-014(a)). TA-22-1 was used for detonator developaent fr011 1945 111til the group 110ved to TA-22-91 in 1984. Room 
108 of TA-22-1 had a drain [22-015(d)] which apparently emptied onto the ground about 100' fr0111 the building. The 
location of the drain and associated outfall is llldeten11ined. A s~ [22-015(e)] 111easuring approxiiMtely 4'6" x 3' x 
3'6" deep is associated with TA-22-1. This s~ was noted by the CEARP to have been filled with concrete. 

WASTB IJII'ORMATIOJI 

The waste received by 22-015(a) is described as etching solutions containing organics, hydrochloric acid, copper, ferric 
chloride, sodiUIII carbonete, and sodiUIII hydroxide. The liquids discharged to 22-015(b) included mixtures of PETN and 
solvents (acetone and ethanol) generated at TA-22-25. Che111icals fr011 plating and etching operatione were the primary 
c~ts of the WIIStewater fr011 22-015(c). Che111icals reported to be used include sodiUIII hydroxide, perchloroethylene, 
sodiUIII thiosulfate, gold, hydrogen peroxide, sodiUIII cyanide, nickel, copper, zinc:, cachiUIII, and sulfuric, hydrochloric, 
fluoroboric, nitric, chr0111ic, hydrofluoric, and phosphoric acids. The CEARP also states that ferric chloride, sodiUI 
carbonate, thall iUIII, and lead had also been used in the plating work during the 20 - 25 years of operation. The plating 
facility operators were instructed not to flush cyanide solutions dowl the site drains, however, rinse water containing 
up to 3.2 pp11 cyanide wu sent to the drains and thus to the outfall. TA-22-1 handled explosives such as PETN, ROX, 
tetryl, PBX, and ... ll 81110Unts of acetone and ethanol. 

BBLIASB INFOBMATIOJI 

After a past overflow to an outfall, the 22-015<a> wells were re1110ved fr0111 service. Decant fr011 the TA-22-25 s~ 
apparently went to a drainage area north of the building. Signs reading •High Explosive• were seen in the general 
outfall area during the 1987 CEARP field survey. The CEARP reports that discolored Mterial was obaerved fr0111 the 
TA-22-52 outfall all the way to the strea111 at the bott0111 of the canyon. This apparently resulted fr0111 the ferric 
chloride in the waste strea~~~. Discolored soil was a_..,led in 1988; however, analytical results are not available. The 
SUIIIP [22-015(d)l had an outfall to the south, and what is believed to be the discharge area is currently •rked with 
signs Wllrning of HE. 

JIOTBS 

Sub-SWMUs 22-015(a), (b), and (c) were for~~~erly SWMU Nos. 22-006, 22-007, and 22-008, respectively. SWMU Nos. 22-015(d) 
and (e) were fo,...rly addressed in SWMU No. 22-009. 

SJMQ CROSS-RII'ERBJICB LIST 

5WMU NYMBER CEARP IDEMTIFIC&TIQN NUMIER<S> RFA UHIT E.R. RELEASE SITE INFO. 

22-015(8) TA22·3·S/O·I/A·HW 22.006 
22.010-
22.011 

( cont i I'U!d) 

ASSQCIATED STRucTURES 

TA-22-91 



22-015 IHAC'l'IVB SUMPS, DRY WBLLS, AND OU'l'FALLS 10/31/90 
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SJMU CROSS-RBPBRBNCB LIST 
(continued) 

SWMU NUMBER CEARP IDENTIFIC!TION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

22·015(b) 
22·015(c) 

22·015(d) 

22·015(e) 

TA22·3·S/0·1/A·HW 
TA22·2·CA/O·I/A·HW 

TA22·2·CA/0·1/A·HW 
TA22·3·S/O·I/A·HW 
TA22·2·CA/O·I/A·HW 
TA22·3·S/O·I/A·HW 

22.013· 
22.014 

ASSQCIATEp STRucTURES 

TA-22·25 
TA-22·52 

TA-22·1 

NEAR TA·22·1 



22-01, IDCTIVB SBP'l'IC SYSTEM 10/31/90 

SUJIIIARY 
LOCATION : TA-22 MATERIALS MANAGED : SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: SEPTIC SYSTEM 
: DISPOSAL/TREATMENT 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1945 - 1952 
HAZARDOOS RELEASE : UNKNCMI 
RADIOACTIVE RELEASE : UNKNOWN 

SUSPECTED HAZARDOUS WASTE 

UNIT INlOBMATION 

Septic tank TA-22-42 was constructed of reinforced concrete and measured 6' x 9' x 5'. Its overflow discharged to a 
leach field. The tank was abandoned in-place in 1952. 

WASTB INlORHATION 

It is ll'lknown whether TA-22-42 contains radionucl ides or HE cont•inantl. 

BBLBASB IHFORMATION 

It is unknown whether a hazardous or radioactive release occurred fra1 TA-22-42. 

S!KU CROSS-BEPBBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

22-016 TA22·4·ST/CA·I/A·HW/RW 22.012 TA-22·42 



SWMU 

22-001 
22-003(a) 
22-003(b) 
22-003(c) 
22-003(d) 
22-003(e) 
22-003(1) 
22-003(g) 
22-010(a) 
22-010(b) 
22-011 
22-012 
22-013 
22-014(a) 
22-014(b) 
22-015(a) 
22-015(b) 
22-015(c) 
22-015(d) 
22-016 

TA-22 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 
22-1 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 6128190 

LAN:TA-Units/40 
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REV.1 6/28/90 

SOLID WASTE MANAGEMENT UNITS 
(SWMUs) IN TA-22 

REDRAWN Ill REVISED~TUS Of 10-31-84 

AfVI!illlM 

UNIVERSITY OF CALIFORNIA 
n .....-~ L• U- ~l ... ll_.8t.-y 
~ Ln ,,_., ...,. ... ,,. •~ 

FACILITIES ENGINEERING DIVISION 
Sit a..USlftCAlt. 

STRUCTURE LOCATION PLAN 

TO- SITE 
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STRUCTURE! STRUCTURE I STRUCTURE NOMENCLATURE REMARKS I APPROXIMATE I 
' NUMBER CE:.iC.N,:;.T!ON i 1CR!O LOCATiON, 

TA- 22 1 TO- 1 :LOADING BUILDING N22+~0 W 10+00 
TA- 22- 2 TO- 2 5TORAGE BUILDING INI~+OO E 2 + ~ 1 
TA- 22-3 TO- 3 'STORAGE BUILDING i ·NIH~O E7. 50 I 
TA-22-4 T0-4 •REMOVED 1984 
TA -22-5 TO-~ WAREHOUSE & PLASTIC SHOP ·N22+50 Wl2+50' 
TA-22-e TO-e !REMOVED 1984 
TA- 22- 7 TD- 7 I PROCESS BUILDING w 10+ 00 
TA-22- ~ TO- 8 I PROCESS BUILDING WIO+OO 
TA- 22- 9 TD- 9 j MAGAZINE I 
TA- 22- IQ TO- 10 MAGAZINE 
TA - 22- II TO- II MAGAZINE 
TA- 22- •2 · TO- 12 MAGAZINE 

TA -22-13 I TD- 13 ! REMO\IED 1952 
TA -22-14, TO- 14 1 MAGAZINE 1N22+50 W 7+50 
TA-22-•5, TD-·5 I PROCESS BUILDING :N22+50 W7+~0 I 
TA-22-HI!I TD-1!5 !MAGAZINE 'N20+00 W7t50I 

ITA-22-•7 TD-17 !MAGAZINE N22+50W5+00~ 
1 TA -22- •e · ro- ,e 1 MAGAZINE N zo+oo w 1 .,.~ 1 

TA-22-•9 TD-10 I PROCESS BUILDING N22+50 W~+OO I 

TA - 22- 40: TO- 20 I MAGAZINE N 20+00 w!;. +00 I 

TA-22-21 T0-21 iM.AC.AZINE N22+!;.0 W~-+00· 

TA -22-22: TD- 22 I MAGAZINE ' N20+00 W 2+~ ! I TA -22-231 TD- 23 ! MAGAZINE : N20+00 N 2•50 ', 
I TA-22-241 TO- 24 ! MAGAZINE I IN20+00 N2+50' 

TA -22- 251 TO- 2~ I PROCESS BUILDING I 'N 20+00 w 2+~ I 

TA -22-281 TO- 28 , I REMO'IED 1960 
TA-22-271 T0-27 IREMCVED 1949 
TA-22-261 TD-28-[VALVEHOUSE I 'N22+50WI2•~! 
TA-22-291 TD-29 , •REMOVED 1964 ' 
TA -22- 30: TO- 30 I CANC£LLED I -- -· ---.... _ . .-.... . ·-· ·-- .................. ,., '"' ........ ' TA -22- 31 • 1 u- ~~ I SPRINKLER HOUSE N22+~0 W 10 +00 

TA -22- 321 TD- 32 ' GUARD HOUSE 
TA-22-331 T0-33 1 STEAM PIT 
TA -22- 34l TO- 34 LABORATORY BUILDING 
TA -22-351 TO- 35 MAGAZINE 
TA -22- 361 TD- 38 I MAGAZINE 
TA -22-371 TO- 37 ! MAGAZINE 
TA -22- '!81 TO- 38 MAGAZINE 
TA-22-391 T0-39 MAGAZINE 
TA -22- 40• TD- 40 1 IN(~T PREPARATION BLOC 

TA -22-41 TO- 41 : LABORATORY BUILDING 
TA -22- 42' TD- 42 : TANK.SEPTIC 
TA -22-43 TO- 43 TRANSFORMER STATION 
TA -22-.W. TO- 44 WOOD FENCE 
TA -22- 4~1 TO- 45 
TA -22-451 TO- 46 
TA -22- 47l TO- 47 I MANHOLE 
TA -22-461 TO- 46 I MANHOLE 
TA -22-491 TO- 49 1 BARRICADE 
TA -22- ~I TO- 50 i TANK 

TA -22-51 TO- 51 'TANK 
TA -22- 52! TD- o2 : SHOPS BUILDING 
TA-22-531 TD-~3 'MANHOLE 
TA -22-541 TO- 54 'MANHOLE 
TA -22- ~5 TO- ~5 i MANHOLE 

I~~=~~=~ ~g= ;~ ~:~~~~~RMER STATION 
TA-22-:8 TD-58 
TA -22- o9· TD- ::9 MANHOLE 
TA-22-60' TD-60 MANHOLE 
TA-22-61 TD-61 MANHOLE 
TA-22-62! TD-e2 MANHOLE 
TA-22-63· TD-63 MANHOLE 
TA -22- 641 TO- 04 
TA -22- 65· TO- 65 I TRANSFORMER STATION 
TA-22-661 TO-tle ' STORAGE BUILDING 
TA-22-!:37 T0-67 STORAGE BUILDING 
TA -22-681 TO- 68 STORAGE BUILDING 
TA -22- 691 TD- 69 STORAGE BUILDING 
TA -22- 70, TO- 70 
TA -22-" TO- 71 I TRANSFORMER STATION 
TA -22- 72! TO- "2 EQUIPMENT BUILDING 
TA-22-'31 TD-73 
TA -22- ""41 TD-74 ' TRANSFORMER STATION 
TA -22-751 TO- 75 I ~ANHOL£ 
TA -22-781. TD- 78 , MANHOLE 
TA -22- 77' TO- 77 CONTAIA, WASH PAD 
TA- 22- CSI TO- 75 , MANHOLE 
TA -22- 791 TO- 79 TRANSFORMER STATION 
TA -a- so: ro- 60 TRANSFORMER STATION 
TA -22 - ~I 1 TD- 81 MANHOLE 
TA -22 - 82: TO- 62 MANHQl..f_ 
TA -22- ~31 TO- 83 
TA -22 - d41 TO- d4 
rA -22- a~1 ro- B5 1 MANHOLE 
TA -22- ~6• TO- 86 I SHIELDED ENCLOSURE 
TA-22·d71 T0-87 MANHOLE 
TA-22·861 TD·d8 >.4ANHOLE 
TA-22-d91 T0-89 

'N22+~0 Wl5+00 
ABANDONU) 1964 :N22+~0 W 10+00 

·N22-t50 WI0-+00 

N22+~0 W 7+ ~0 
N20+00 0+00 I 
N20-+00 O+OO 

· N20+00 0+001 
N20+00 0+00~ 

Nl7 +50 E 2-+501 
:N20+00 E 21'50 

AB.:.~.:;c~~ED ,952 N20+00 W 10+001 

'N22-t-50 W 10+00! 
I REMOVED 1949 -- -____.,--- -

REMQ',ED 1964 
REMOVED 1949 
STE.A"-4 N20+00 WIO+OOI 
SANIT~RY !N20+00 WIO+OOI 

I N22+50 W 10 +00 
SEPTIC ;N22+50 W7+~0 

1 SEPT~--- 'N20+00 WIO+OOi 

: SANI7.l.AY 

'SANI-""qy 
I 5ANI-.l..MY 

: ELEC-~:C.l.L 

I ABAN:.C~..j££) ·984 

REMC'•~c 964 
WAT£~ 

I ELEC-':liCAL 

ELEC~'liCAL 

ELEC ~'!CAL 
SANl~.)..Q:y 

REMOVE~ '984 

REMOVED 1952 

REMO\::~ 

H.E, SUMP 
WATER 

STEAM "liMP PIT 

TELE?"C'NE 
TELE~~CNE 

UNASSIJNED 
REMO'E~ 1984 
WATE~ 

SANIT>RY 
SANIURY 
CANCELLED 

N22+50 Wl5;+001 
N22+50 W 15.,.001 
N22+5Q W 12 +501 
N22+50 W 12 +SOl 
N22+~0 W 10 +001 
N22+50 W 10..-001 

N22+5Q W 10 +00 I 
N25..,00 W 15+0'Jj 

IN 22+50 W 12 +50 

'N22+50 W t5 +00 I 
; N22+50 W 10+001 

1 N22+~0 W 10 +OQ 
• N22+50 W 17 +50 

• N22+'=>0 w ~~·co 
N22+!>0 W 17 +50 
N22+50 W 15 +00 

I N 22+ 50 E 2 • ~0 
·N20+00 E2+~ 

I N22•5o w 2+ so 
N20+00 E 2+~ 

IN20+00 E 2+50 

N20+00 WIO•OO 
N22:50 W12•">0 
N17+50 E 5t00 

•N20t00 E 5+00 
111122• 50 1'115• 001 
I N22+50 Wl5+00 

111117+50 E 6+00 
N22+50 WIO•O 

N20+00 WIO•O 
N20•00 WIO•OO 

TA -22 - ~0 1 TO- 90 I ADMINISTRATIVE BUILDING IN 27• 50 W 15• 00 
TA -22 • 911 TO- 91 i DETONATOR SUPPORT BLDG I I N25•00 Wl2+50 
TA - 2Z • 92' TO- n NASS!!iNEO r - -·-- --- -~~ 
TA -22 • 93 TO- 93 DETONATOR EXPLOSIVES BLDG 11112~•00 WIO•O 
TA- 22- -;141 TO- 94 I BUNKER IN 25•09~0~ 
TA -22 • -l5 TD- 95 SOLVENT STORAGE SHED N25•00 Wl2•50 
TA-22-~01 TO-i6 \4AGAZINE N25t00 WIO•OO 
TA-22-.,71 T0-'17 t coVE-REO _WALKWAY ;N25•00 WIO•C 

I STRUCTURE I STRUCTURE T STRUCTURE NOMENCLATURE 
~ NUMBER DES!GNATIONj 

: tA • 22 • 98 TO- 98 I PASSAGEWAY 
'TA • 22 • 99 TO· 99 I PASSAGEWAY 
TA- 22 ·ICC I TO- 100 I MANHOLE 
TA-22- 1011_ T0-101 \MANHOLE 
TA- 22-1021 To- 102 1 uFT srATION'a vALvE vAuLr 

ITA- 22- 1031 TO -103 I MANHOLE 
TA-22·1041 TD-104 .. ANHOLE 

I 

REMARKS 

SANITARY 
SANITARY 
SANITARY 
SANITARY 
ACID 

I APPROXI .. ATE I 
1 GRIO LOCATrONt 

''127t50 Wl2•50 
:N25•00 Wl2•50 
N2~•00 WI~+OO 
N25 .. 00 Wl2•50 
N25•00 Wl2+50 
N25 •00 WIO+OO 
N2~•00 WIOtOO 
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TA-23 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 23 is a small decommissioned area that contained a firing point, 

ma;azine, office, and laboratories. It was used principally as a firing site. It lies within the 

current boundaries of TA-9. Two SWMUs have been identified in former TA-23. They 

have been renumbered to 9-014 and 9-015. 

The elevation of the former site of T A-23 is about 7,540 feet asl. It is located on a broad 

mesa bounded by a branch of Pajarito Canyon on the north and by Canon de Valle on the 

south. The canyon walls range from steep to moderate slopes in this area. It is in the 

Ponderosa Pine/Pinon-Juniper overstory vegetative zone and the soil consists of Ca~o loam 

(Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos area lies at a little over 

6,300 feet asl at the site of the former TA-23 (IT, 1987a). Over 1,000 feet of unsaturated 

tuff and volcanic rock separate the surface from the aquifer. There is little potential for 

downward flow from the surface because of the low moisture conditions of the tuff (IT, 

1987a). 

WP:LAN:TA-1649126 



23-o01 
23-002 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-23 

FIRING SITE (renumbered) 
INDUSTRIAL WAf,TE MANHOLE (renumbered) 

WP:LAN:TA-1724-24 



23-001 FIRING SITE 

NOTES 

This SWMU has been renumbered to 9-014. 

11/05/90 



23-002 INDUSTRIAL WASTB MANBOLB 

NOTES 

This SWMU has been renumbered to 9-015. 

ll/05/90 



TA·24 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 24 is no longer operational. It was used for x-ray examination of 

high-explosive charges. A large storage magazine and laboratories were part of the facility 

(DOE, 1987a). It now lies within TA-16. One SWMU has been identified in TA-24. It has 

been renumbered to 16-024. 

The former site of TA-24 lies at 7,590 feet asl. It is located on a broad mesa that is 

bounded on the north by Canon de Valle and on the south by Water Canyon. Soil 

consists of clayey-skeletal Typic Eutroboralfs. Plant life is from the Ponderosa 

Pine/Pinon-Juniper overstory vegetation zone (Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos lies at about 6,340 feet 

asl at the former location of TA-24. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649.'27 



24-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-24 

SEPTIC SYSTEM (renumbered) 

WP:LAN:TA-1724-25 



24-001 SEPTIC SYSTEM 11/05/90 

NOTES 

This SWMU has been renumebered to SWMU Nos. 16-00S(j) and (m). 



TA-25 

OPERAnONS AND ENVIRONMENTAL SETnNG 

Technical Area (TA) 25, called V Site, was constructed in 1944 for experimental work in 

connection with special assemblies. In 1945, the site underwent extensive alterations to 

become a part of TA-16, allowing process work on explosive charges to be done. 

Structures at the site included an laboratory buildings, an equipment building, a warehouse, 

and museum buildings (DOE, 1987a). Two SWMUs were originally identified in TA-25. 

One of these, a septic system, is renumbered to 16-006(g) and 16-006(h} in this revision of 

the report. The second SWMU, a pit that was decommissioned in 1945, is listed as part of 

former T A-25 because it was never actively used as part of T A-16. 

The site of fanner TA-25 has elevation of about 7,600 feet asl. It is located on a broad 

mesa that is bounded on the north by Canon de Valle and on the south by Water Canyon. 

It lies in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone. Soil consists of 

Tocal very fine sandy loam and Totavi gravelly loamy sand (Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 6,300 

feet asl at the site of TA-25. Over 1,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649128 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-25 

25-001 
25-002 

WP:LAN:TA-1724-26 

PIT 
SEPTIC SYSTEM (renumbered) 



25-001 PIT 10/31/90 

SUMMARY 

LOCATION : TA-25 
:PIT 

MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE : UNKNOWN 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE : 1944 • 1945 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INlORKATION 

Pit TA-25-9 was associated with HE work at TA-25; it was reaoved in 1945. No details on the size or capacity of the 
unit are available. It is not known whether this is the sa.e pit designated as TA-16-523 in SWMU No. 16·029(g2). 

WASTB INrORMATION 

The pit contained HE and beryllhn. Details on the removal of these materials is lacking, as is any docunentation about 
the possibility that any residual contamination remains. 

RELBASB INFORMATION 

It is not known whether hazardous releases from this unit have occurred. 

NOTES 

The location of this SWMU is within the current boundaries of TA-16. 

SWMU CRQSS-RIPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NVMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

25-001 TA25·1·CA·I-HW/RW TA-25-9 



25-002 SEPTIC SYSTEM 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU Nos. 16-006(g) and (h). 



SWMU 

25-001 

TA-25 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

Not shown 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 713190 

LAN:TA-Units/43 
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AEC 
ASL 
BTX 
CEARP 
CERCLA 
CFR 
CMP 
CMR 
D&D 
DOE 
dU 
EETF 
EID 
EM 
EPA 
EP TOXIC 
ER 
FP 
HE 
HEPA 
HSE 
HSWA 
IWMP 

LAAO 
LAMPF 
LAM PRE 
LANL 
LAPRE 
LASCP 
LASL 
LL 
MAP 
MDA 
ME GAS 
MFP 
N.C. 
NMEID 
NPDES 
O.D. 
OWR 
PAH 
PCB 
PHERMEX 
P.N. 
PPB 
PPM 
RCRA 
RH 
SARA 
SRF 

WP:LANL:Ust-1 

LIST OF ACRONYMS 

Atomic Energy Commission 
Above Sea Level 
Benzene, Toluene, Xylene 
Comprehensive Environmental Assessment and Response Program 
Comprehensive Environmental Response, Compensation and Uability Act 
Code of Federal Regulations 
Corrugated Metal Pipe 
Chemical Metallurgical Research (Building) 
Decontamination and Decommissioning 
U.S. Department of Energy 
Depleted Uranium 
Experimental Engineering Test Facility (Building) 
New Mexico Environmental Improvement Division 
Electromagnetic 
U.S. Environmental Protection Agency 
Extraction Procedure Toxicity 
Environmental Restoration 
Fission Products 
High Explosive 
High Efficiency Purified Air (Filter) 
LANL Health, Safety, and Environment Division 
Hazardous and Solid Waste Amendment to RCRA 
Interim Waste Management Program (DOE's Department of Defense Waste 
and Transportation Management) 
U.S. Department of Energy Los Alamos Area Office 
Los Alamos Meson Physics Facility 
Los Alamos Molten Plutonium Reactor Experiment 
Los Alamos National Laboratory 
Los Alamos Power Reactor Experiment 
Los Alamos Site Characterization Program 
Los Alamos Scientific Laboratory 
Low Level (Radioactive Waste) 
Mixed Activation Products 
Material Disposal Area 
Multiple Energy Gamma Assay Spectrometer 
Mixed Fission Products 
Non-Compactible (Radioactive Waste) 
New Mexico Environmental Improvement Division 
National Pollution Discharge Elimination System 
Outside Diameter 
Omega West Reactor 
Polycyclic Aromatic Hydrocarbons 
Polychlorinated Biphenyls 
Pulsed High-Energy Radiographic Machine Emitting X-rays 
Property Numbers 
Parts Per Billion 
Parts Per Million 
Resource Conservation and Recovery Act 
Remote Handled (Radioactive Waste) 
Superfund Amendments and Reauthorization Act 
Size Reduction Facility 



SWMU 
TA 
TCE 
TRU 
Tsk 
TSTA 
UST 
WIPP 

WP:LANL:Ust-2 

LIST OF ACRONYMS 
(Continued) 

Solid Waste Management Unit 
Technical Area 
Trichloroethylene 
Transuranic 
Task 
Tritium Systems Test Assembly (Building) 
Underground Storage Tank 
Waste Isolation Pilot Plant 



TA-26 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area {TA) 26, D Site, operations consisted of a storage vault for nuclear 

materials, a sentry station, and a guard tower. The buildings were removed or demolished 

by 1966. The technical area was located on the north boundary of the Laboratory south of 

and adjacent to East Road on the narrow mesa between Los Alamos Canyon on the south 

and Pueblo Canyon to the north {DOE, 1987a). The site is within the current boundaries 

of TA-73. 

The site of former TA-26 lies at an elevation of about 6,980 to 7,060 feet asl in the Pinon

Juniper overstory vegetation zone. Soil consists of Hackroy sandy loam. The 

potentiometric surface of the main aquifer in the Los Alamos region lies at about 5,850 feet 

asl at the site. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate the surface 

from the aquifer. There is little potential for downward flow from the surface because of 

the low moisture conditions of the tuff {IT, 1987a). 

WP:LAN:T A-1649129 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-26 

26-001 
26-002 
26-003 

WP:LAN:TA-1724-27 

CANYONSIDE DISPOSAL AREA 
SUMP SYSTEM 
SEPTIC SYSTEM 



2'-001 CAHYOBSIDB DISPOSAL AREA 10/31/90 

StJMMABX 

LOCATION : TA-26 MATERIALS MANAGED RADIOACTIVE WASTE 

TYPE OF UNIT(&) 

UNIT USE 

OPERATIONAL STATUS 

PERIOO OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

: CANYONSIDE DISPOSAL 

: DISPOSAL 

INACTIVE 

EST. 1965 

NONE 

UNKNOWN 

QNIT INlOBMATIOB 

A concrete building measuring 26'9" x 41'6" x 10'6" tall containing a vault was broken up end the concrete pieces 
disposed of over the edge of the mesa into Los Al81110s Canyon south of TA-26. Most of the rubble fell on a ledge halfway 
down. Soil was then placed over the rubble. During the 1986 CEARP field survey, pieces of pipe and other material were 
seen projecting fro. the fill soil. The disposal area ~asures about 30' x 10' and is several feet deep. 

WASTE INlOBMATIOB 

The debris included radionuc:l ide-cont8111inated concrete. Counts on the intact concrete before breakup were thought to 
have been less than 1,000 dis/min gross alpha. The activity possibly originated fro. uranh.~n-233 end -235. 

RILBASB INlORMATION 

Most of the rubble now rests on a ledge on the side of Los Al811108 Canyon. No recent surveys have been undertaken to 
detel'lline possible waste IIOVelllent. Radioactive 110nitoring was conducted on the ~•• top in 1985. No above-background 
readings were obtained. 

NOTES 

The location of this SWMU is within the current boundaries of TA-73. 

SWKU CRQSS-RIFBRENCB LIST 

SWMU NUMBER CEARP IDENTIFIC6TIQN NUMBERCS) RFA YNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

26-001 TA26·1·L·I·RW 26.001 Tsk 43 : 16 NEAR TA-26·1 



21-002 SUMP SYSTEK 10/31/90 

SUMMABY 

LOCATION : TA-26 MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
TYPE OF UNIT(s) : SlltP 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS : DECOfiiiiSSIONED 
PERIOD OF USE EST. 1946 - 1950s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

The sump (TA-26-6) [26-002(a)l was connected via a drainline to the vault floor drains in TA·26-1. Engineering recorda 
note the sump as having a 4' internal diameter and a depth of 10'. A drainline fro. the sump ran to the edge of the 
canyon. The sump and associated drainlines were decommissioned in the •id-1960s. Additionally, a 4-inch diameter 
drainline [26-002(b)] fro. the equipment roo. in TA-26·1 discharged to an outfall in Loa Alamos Canyon. 

WASTB INFORMATION 

Uraniun and tritiut potentially were present in the liquids discharged to the sump. These contaminants NY also have 
been present in the liquid discharged to the drainline. 

RBLEASB INFORMATION 

The sump and drainl ines are believed to have been taken to MDA-C during deca.issioning, although engineering recorda 
indicate that they were disposed of over the edge of the canyon. In ten.a of discharges during the sump's active life, 
although utility drawings show the overflow discharging to the canyon edge, there is no record of this actually 
occurring and if so, what the liquids may have contained. The extent of releases fro. th~drainline to the outfall area 
is l.a'lknown. 

NOTES 

The location of this SWMU is within the current boundaries of TA-73. 

SWMO CROSS-RBPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

26-002(a) 
26-002(b) 

TA26·2·0/CA·I·RW 
TA26·2·0/CA·I·RW 

26.001 Tsk 43 12 
Tsk 43 13 

ASSQCIATED STRUCTURES 

TA-26·6 -1 
NEAR TA:26-1 



21-003 SBPTIC SYSTEM 10/31/90 

LOCATION TA-26 MATERIALS MANAGED : SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE EST. 1948- 1950s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

SUSPECTED RADIOACTIVE WASTE 

UHIT INlOBMATION 

This septic tank, TA-26-5, served Building TA-26-1 (vault). It served the toilet and sink in the east room of TA-26-1, 
which was considered the least contaminated. The tank was constructed of steel and had a capacity of 250 gallons. In 
1966, the tank was removed and disposed of in the canyon just south of the site, according to engineering records. 

WASTB INFORMATION 

The septic tank 1110st likely handled sanitary waste. However, because radioactive contamination was fou-od in the 
building (uranium and possibly tritium), these conta.inants .ay potentially have entered the tank. 

BBLEASB INFOBMATION 

The tank overflow discharged through a line to .., outfall in Los Al..os Canyon. Whether the piping that connected the 
building to the tank wes r11110ved is unlcnown. No infoi'1Mtion is available to docURent the existence of any radioactive 
releases. 

lfOTBS 

The location of this SWMU is within the current boundaries of TA-73. 

SWMU CROSS-REFBRElfCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

26-003 TA26·3·ST·I·RW Tsk 43 : 14 15 TA-26·5 



SWMU 

26-001 
26-002(a) 
26-002(b) 
26-003 

TA-26 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

26-1 
26-1' 26-2 
26-1' 26-2 

26-2 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 4130190 
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TA-27 

OPERAnONS AND ENVIRONMENTAL SETnNG 

Former Technical Area {TA} 27, called Gamma Site, was used during the war years in a 

plutor1ium gun assembly program. It also included firing sites at which large shots could 

be tested. These shots contained uranium or thorium and beryllium. One test firing went 

low order and scattered high explosives. Sweeps to recover the explosive have taken 

place. The army also used the area as a mortar impact area. Gamma Site has been 

decommissioned (DOE, 1987a). The former site now lies within the boundaries of TA-36. 

The site was located in Pajarito Canyon southeast of TA-18 and south of TA-54 at 

elevations between 6,650 and 6, 700 feet asl. The present Pajarito Road covers some of 

the old area and obscures the former topography. The adjacent canyon walls are steep in 

this area. The canyon floor consists of alluvial silt, sand, and gravel, and the underlying 

bedrock is welded and non-welded Bandelier Tuff. Drill-holes near the former location of 

TA-27 encountered 8 to 11 feet of alluvium in the center of the channel, thinning toward 

the canyon walls (Apt and Lee, 1975). Vegetation is from the Ponderosa Pine/Pinon

Juniper, and Pinon-Juniper overstory vegetation zones. A non-forested, Shrub-Grass-Forb 

component also exists within the site. Soil consists primarily of Totavi gravelly loamy sand 

(Nyhan et al., 1978). 

At the site, the potentiometric surface of the main aquifer in the Los Alamos area lies at 

about 5,800 to 5,850 feet asl. There are over 800 feet of unsaturated tuff and volcanic 

rock between the surface and the ground water table. There is little potential for downward 

flow from the surface because of the low moisture conditions of the tuff (IT, 1987a). 

Stream flow in Pajarito Canyon in the area of former TA-27 occurs only in response to 

storm runoff and snow melt {IT, 1987a). Perched ground water occurs in the alluvium of 

Pajarito Canyon at TA-27, but it is not connected hydraulically with the main aquifer. The 

saturated thickness of the alluvium in Pajarito Canyon varies, but average 1 0.01 feet in a 

monitoring well closest to the site of TA-27. Seasonal fluctuations are noted in the 

saturated thickness of the alluvium, with the highest water levels occurring in the summer. 

The range in flow rate of this perched ground water is 8 to 23 feet per day (IT, 1987a). 

The quality of the perched ground water in Pajarito Canyon is generally good and meets 

most drinking water standards. Some parameters rarely exceed numeric limits for drinking 

WP:LAN:TA-1649130 



water, such as manganese, total uranium, and total dissolved solids (Environmental 

Surveillance Group, 1986; Apt and Lee, 1975). No routinely analyzed volatile organic 

compounds have been detected in the water. 

TA-27 was located within the Pajarito Canyon channel and, therefore, may be subject to 

flooding. The Final Environmental Impact Statement shows that, with the restriction due to 

a bridge at TA-18 (maximum discharge allowed= 42 cubic meters, or 1,500 cubic feet/s), 

the channel should carry the 100-year flood event (31 cubic meters or 1,080 cubic feet/s) 

(DOE, 1979). Pending of runoff has been noted in the area of TA-27. 

WP:LAN:TA-164001 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-27 

27-001 
27-002 
27-003 
27-004 

WP:LAN:TA-1724-28 

GAMMA SITE TRENCH 
FIRING SITES 
MORTAR IMPACT AREA 
SOIL CONTAMINATION 



27-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-27 
LANDFILL 
DISPOSAL 
INACTIVE 

: EST. 1945 
: UNKNOWN 
: UNKNOWN 

GAMMA SITB TRENCH 10/31/90 

S'QMMARY 

MATERIALS MANAGED SUSPECTED RADIOACTIVE ~ASTE 
SUSPECTED HAZARDOUS ~ASTE 

UNIT INFORMATION 

Around 1945, a trench is believed to have been dug near the base of the south-facing cliff at TA-27, downcanyon from 
TA-18. It was used to dispose of experimental pieces. The physical condition of the land makes establishing the exact 
location of the unit difficult. Results from a recent geophysical survey have been archived and were not reviewed. 

WASTE INFORMATION 

The buried it- are believed to have been ;una end gun barrels, and possibly ;un assetrblies which may have been 
cont8111inated with redionuc:lides. It is possible that, in addition, live IIII'IIU'Iition IIIBY have been placed in the trench. 

RELEASE INFORMATION 

No information is available to document the existence of radioactive or hazardous waste releases from this unit. 

NOTES 

The location of this SWMU is within the current boundaries of TA-36. 

SJMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

27-001 TA27-1-L-1-H~/RW 27.001 
18.076 

Tsk 16 : 9 

ASSOCIATED STRUCTURES 



27-002 I'IRIBQ SITES 10/31/90 

SUMKARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA·27 
FIRING SITE 
TESTING/DISPOSAL 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1944 • 1947 
HAZARDOUS RELEASE KNOWN 

RADIOACTIVE RELEASE KNOWN 

UBIT INlOBMATIOB 

These were five firing pits located in an area that was about a mile downeanyon fro. what is now TA-18. The sizes of 
experimental shots conducted in the pits ranged to a .aximu. of 2 tons of HE. 

WASTE INlOBMATIOI 

The shots included HE, uraniUR, thoriun, and berylliun. Lead is a suspected constituent. 

RELEASE INlORMATION 

In one experiment, a shot went low order scattering HE into the surrounding area. The large size of shots would have 
widely dispersed material. HE pieces were gathered during surface sweeps conducted in the 1960's and 1970's. Surveys 
conducted in 1985 indicated background levels for uraniUR in soil at Firing Sites 1, 4 and 5; however, uranha levels at 
Firing Sites 2 and 3 were two to ten ti111es greater than background. 

NOTES 

The location of this SWMU is within the current boundaries of TA-36. 

S!KU CROSS-BBPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

27·002 TA27·2·CA·I·HW/RW 27.002 Tsk 17 : 32·36 



27-003 KORTAR IMPACT AREA 10/31/90 

StootARY 
LOCATION TA-27 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(S) MORTAR IMPACT AREA 
UNIT USE TESTING/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE EST. 1944 - 1948 
HAZARDOUS RELEASE UNKNOWN 
RADIOACT-1 VE RELEASE NONE 

UNIT INlORMATION 

This site, located on the south side of the present location of Pajarito Road, was used by the military to fire large 
gU'lS. The impact area is fenced and posted. 

WASTE INFORMATION 

Not all the shells that were fired detonated. Waste has consisted of unexploded munitions and pieces of ME, as well as 
pieces of shell casings. 

RILIASE zNlOBMATION 

A fatal accident occurred when a civilian found an unexploded shell. A continuing progr .. to periodically sweep all 
munition impact areas was then in.,lemented to retrieve residuals. Any residuals potentially remaining would be located 
subsurface. 

NOTES 

The location of this SWMU is within the current boundaries of TA-36. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

27-003 TA27·2-CA·I·MW/RW 27.003 
27.004 

Tsk 16 : 1 

ASSOCIATED STRUCTURES 



27-004 SOIL CO~AKIBATIOB 10/31/90 

SUJIKARY 
LOCATION TA·27 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
? 

UNKNOWN 
KNCMI 

QNIT INlOBMATION 

Control building TA-27-2 was located at the northwest end of TA-27. The building has been removed. 

WASTB INFORMATION 

The waste materials associated with this structure are unknown. 

RILBASB INFORMATION 

Beta and glllllllt cont•ination was identified on the concrete floor in 1958. DecontMination efforts in 1959 were 
unsuccessful. A 1960 survey showed thori1.111 contMination r .. ining inside the concrete structure. A 1988 betl and 
gamma screening of the building rubble did not reveal g~ exposure rates above background. 

SWMU CROSS-BEFERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

27-004 TA27·3·L·I·RW Tsk 16 : 7 TA-27·2 



SWMU 

27-001 
27-Q02 
27-003 
27-004 

TA-27 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

27-1 
27-1 
27-2 
27-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev.1,5123190 
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TA-28 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 28 consists of five magazines used to store high explosives. The 

containers are not opened at TA-28 except for periodic inspections (DOE, 1987a). TA-28 

does not have any solid waste management units. 

TA-28 lies at elevations between 7,260 and 7,560 feet asl. It is located on a narrow mesa 

formed between Water Canyon on the south and a small unnamed branch of Water 

Canyon on the north. The technical area lies on welded Bandelier Tuff. The soil series 

present at TA-28 include Tocal very fine sandy loam, Carjo loam, and rock outcrop. The 

area is in the Ponderosa Pine/Pinon-Juniper and Ponderosa Pine-fir overstory vegetation 

zones (Nyhan et al., 1978). 

At T A-28, the potentiometric surface of the main aquifer in the Los Alamos area lies at 

about 6,230 to 6,31 0 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:T A-164St'32 



TA-29 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area {TA) 29 consisted of a small magazine area, composed of two magazines, 

a wl:lter tower, and a latrine. The magazines were used for storage of high explosives. 

The structures were removed in 1958 or 1959 (DOE, 1987a). The former site of TA-29 

lies within the current boundaries of TA-16. There are no solid waste management units at 

this technical area. 

The site of former T A-29 is located at an elevation of about 7,560 feet asl. It is located on 

a mesa formed between Water Canyon on the north and northwestern branch of Frijoles 

Canyon on the south. Canyon walls are steep slopes or cliffs in this area. The area lies 

on welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone. 

Soil consists of Pogna fine sandy loam and Carjo loam (Nyhan et al., 1978). 

At the site of TA-29, the potentiometric surface of the main ·aquifer in the Los Alamos area 

lies at about 6,340 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-164Q'33 



TA-30 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 30, a small site with a single hutment built in 1945, was an 

electronics test area that was decommissioned in 1948 (DOE, 1987a). The former site of 

T A-30 lies within the current boundaries of T A-3. 

The site of former TA-30 is on Anchor Ranch Road at the intersection with Pajarito Canyon 

Road, at an elevation of about 7,500 feet asl. It is located on South Mesa, between Los 

Alamos Canyon on the north and Two Mile Canyon on the south. It lies in the Ponderosa 

Pine/Pinon-Juniper overstory vegetation zone. The soil at the site consists of Ca~o loam 

(Nyhan et al., 1978). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 6,280 

feet asl at the former technical area. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649134 



30-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-30 

SURFACE DISPOSAL 

WP:LAN:TA-1724-29 



30-001 SURPACB DZSPOSAL 10/31/90 

StlMJIABY 

LOCATION TA-30 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOJS RELEASE 
RADIOACTIVE RELEASE 

SURFACE DISPOSAL/LANDFILL 
DISPOSAL 
INACTIVE 
UNKNOWN 

NONE 

NONE 

VNZT INFORMATION 

TA-30 was used for electronics testing and has been inactive since 1948. Engineering drawing A5-R35, dated 1947, shows 
a box drain at the side of the hutment. This may be a ston1 drain. Fuel oil for the hutment's oil stove was stored in 
a tank outside the building. The status of this tank is rinown. A small IIIIIOU"tt of surface debris remains at TA-30, 
and there is speculation regarding the possible existence of a landfill uphill fro. the site. 

JASTB ZNlORMATION 

The wastes in the surface disposal appear to be building debris, including asphalt. The contents, if any, of the 
landfill are unknown. 

RELBASB INFORMATION 

There have been no known releases of hazardous constituents. 

NOTES 

The location of this SWMU is within the current boundaries of TA-3. 

SIMU CROSS-REPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

30-001 TA-30 INSIDE TA-3 



SWMU 

30-001 

TA-30 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

30-1 

NOTE: Some structure locations may contain more than one SWMU. 

LAN:T A-Units/46 
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TA-31 

OPERAnONS AND ENVIRONMENTAL SETnNG 

Technical Area (TA) 31, known as the east receiving yard, was mainly a receiving area 

and warehousing operation, including drum storage. The buildings were removed in 1954 

(DOE, 1987a). It is presently outside the current laboratory boundary, near the west end 

of the Los Alamos Airport. The area is now built over with private housing in what is 

called the "Eastern Area". 

The site of former TA-31 is located at an elevation of about 7,200 feet asl. The mesa on 

which it is located, East Mesa, is bounded on the north by Pueblo Canyon and on the 

south by a branch of Los Alamos Canyon. Canyon walls are steep slopes or cliffs in this 

area. The area is underlain by welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper 

overstory vegetation zone. Soils have not been surveyed in the area, but they probably 

consist of Hackroy sandy loam. 

At the location of TA-31 , the potentiometric surface of the main aquifer in the Los Alamos 

region lies at about 5,950 feet asl. Over 1,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649135 



31-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-31 

SEPTIC SYSTEM 

WP:L.AN:T A-1724-30 



31-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-31 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE EST. 1949- 1954 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

SBPTXC SYSTBH 10/31/90 

SUJIKARY 
MATERIALS MANAGED SANITARY YASTE 

VNXT XHlOBMATIOB 

This septic tank in TA-31, numbered TA-D-7, was constructed of reinforced concrete end has been estimated to measure 
approximately 4' x 3' x several feet deep. It was abandoned in 1955 and removed in 1988. At the time of removal soil 
samples were collected. The analytical results for the samples are pending. It .oat likely drained to a leach field 
which discharged to Pueblo Canyon. 

WASTB INFORMATION 

The tank received sanitary wastes. 

RILBASB INFORMATION 

There are no known releases of radioactive or hazardous constituents associated with this unit. 

SJMQ CROSS-RBPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFIC6TIQN NYMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRucTURES 

31-001 TA31·1-ST·I·HW/PP ? 31.001 TA-0-7 

? Indicates uncertainty with RFA Unit correlation. 



SWMU 

31-001 

TA-31 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

31-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 4130190 
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32-001 

LOCATION : TA-32 
TYPE OF UNIT(s) : INCINERATOR 
UNIT USE : TREATMENT 

IBCIDRATOR 

SJDIKABY 

10/31/90 

MATERIALS MANAGED : SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOO OF USE : 1948 - ? 

HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

VBIT INPOBMATIOH 

The incinerator, TA-32-9, was constructed of brick and .easured 2'6" x 2'6" x 10' tall. It was decommissioned in 1954. 

WASTB INlOBMATIOH 

The incinerator received cOIIIbustible wastes fr011 the llledical research laboratory. Wastes 1110st likely included animal 
bedding and residues. Additional wastes may have included radionuclides of short-lived activity. 

RILIASB INlOBMATIOH 

Data on any off-gas cleanup syst..a and other releases have not been obtained. The fate of the ash residues is unknown. 

S!MV CROSS-RIPBRBHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

32-001 TA32·3·1N·I·HW/RW Tsk 40 : 9 TA-32·9 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-32 

32-001 
32-002 

WP:LAN:TA-1724-31 

INCINERATOR 
SEPTIC SYSTEM 



TA-32 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 32, the medical research facility, was located outside the 

current Laboratory boundaries on the south side of Trinity Drive. The Los Alamos County 

Department of Roads now occupies the space. The Technical Area included three 

laboratories, an office building, and two other buildings. It is unknown when these 

buildings were removed. Work at the site included biological research involving 

radionuclides (DOE, 1987a). 

The former site of T A-32 is located at about 7,260 feet asl. The mesa on which it is 

located, East Mesa, is bounded on the north by Pueblo Canyon and on the south by a 

branch of Los Alamos Canyon. Canyon walls are steep slopes or cliffs in this area The 

area is underlain by welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper overstory 

vegetation zone. The soil consists of Pogna fine sandy loam (Nyhan et al., 1978). 

At the site of TA-32, the potentiometric surface of the main aquifer in the Los Alamos 

region lies at about 6,050 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-164Sr'36 



32-002 SBPTIC SYSTEM 10/31/90 

SUJIKARY 
LOCATION 
TYPE OF UNIT(I) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 

TA-32 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
INACTIVE/DECOMMISSIONED 
EST. 1948 - 1950 
SUSPECTED 

MATERIALS MANAGED SANITARY WASTE 
HAZARDOUS WASTE 

RADIOACTIVE RELEASE : UNKNOWN 

UNIT INFORMATION 

SUSPECTED RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

There were two septic tanks in TA-32. Septic tank TA-32-7 [32-002(a)] was of wood frame construction, .easuring 4' x 8' 
x 4' deep. Septic tank TA-32-8 [32-002(b)l was constructed of reinforced concrete and .easured 9' x 5' x 6' deep. The 
tanks probably overflowed through drains to Los Alamos Canyon. Septic tank TA-32-8 was removed in 1988 and taken to 
MDA-L. The tank was later removed from MDA-L, pulverized, and disposed of in MDA-G. The drain inlet, piping, and drain 
field remain in place. Tank TA-32-7 is assumed to have reMeined in place. 

WASTB INFORMATION 

The tanks handled sanitary waste from the Medical research laboratory. Because an industrial waste systeM was no' 
associated with the laboratory, the sanitary lines ~t likely also served lab sinks and drains fra. the aniMal handling 
facilities. Thus, the waste is suspected to have contained short-lived radionuclides and hazardous cheMicals. 

BELEASB INlORMATION 

The tanks appear to have had overflow drains to outfalls in the canyon. Before the tank was removed, a.-plea of the 
sludge and liquid in the tank were collected. The s~les were analyzed for organics, •tala, and radionuclides. 
Acetone and other common laboratory organics were detected. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

32-002(a) TA32-2-ST/O/CA-I-HW/RW 32.001 Tsk 40 : 1 3 
32.003 

32-002(b) TA32-2-ST/O/CA-I-HW/RW 32.002 Tsk 40 : 2 11 

ASSOCIATED STRUCTURES 

TA-32-7 

TA-32-8 



SWMU 

32-001 
32-002(a) 
32-002(b) 

TA-32 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

32-1 
32-1 
32-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 4130190 

LAN:TA-Units/48 
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TA-33 

OPERATIONS AND ENVIRONMENTAL SETIING 

Technical Area (TA) 33, called the Hot Point Site, includes gun firing areas, a tower area, 

offices, and laboratories. The gun/tower activities have been discontinued. The area 

principally is used by earth scientists for the Hot Dry Rock Project, and other research. An 

aging tritium facility handling facility is being phased out. The area consists of several 

operational units joined by roads (DOE, 1987a). 

TA-33 lies at elevations between 5,400 and 6,540 feet asl at the southern edge of the 

Laboratory. T A-33 structures are located on a mesa top bounded on the north by Ancho 

Canyon and on the south by Chaquehui Canyon. The technical area extends southeast to 

the Rio Grande River, southwest to Frijoles Canyon, northeast to include the southern wall 

of the lower part of Ancho Canyon, and northwest to State Road 4. Canyon walls are 

steep in this area. Most of TA-33 lies on welded Bandelier Tuff, in the Pinon-Juniper, 

Juniper/Saltbrush/Sagebrush/Rabbitbrush!Cholla Cactus/Grama Grass/Needle & Thread 

Grass, Ponderosa Pine/Pinon-Juniper, and Shrub/Grass/Forb overstory vegetation zones. In 

addition to rock outcrop, the surficial material at TA-33 consists of Hackroy-Rock outcrop 

complex, and Hackroy sandy loam (Nyhan et al., 1978). 

At T A-33, the potentiometric surface of the main aquifer in the Los Alamos area lies 

between about 5,370 and 5,815 feet asl. Over 800 feet of unsaturated tuff and volcanic 

rock separate the surface around the structures of T A-33 from the aquifer. There is little 

potential for downward flow from the surface because of the low moisture conditions of the 

tuff (IT, 1987a). 

WP:LAN:TA-164QI37 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-33 

33-001 
33-002 
33-003 
33-C-54 
33-005 
33-006 
33-007 
33-008 
33-009 
33-010 
33-011 
33-012 
33-013 
33-014 
33-015 
33-016 
33-017 

WP:LAN:TA-1724-32 

MATERIAL DISPOSAL AREA E 
MATERIAL DISPOSAL AREA K 
MATERIAL DISPOSAL AREA D 
SEPTIC SYSTEMS I OUTFALLS 
DECOMMISSIONED BUILDING 21 DRAIN SYSTEM 
SHOT FACILITIES 
GUN FIRING AREAS 
FIRING AREA LANDFILLS 
AREA 6 LANDFILL 
CANYON-SIDE DISPOSAL SITES 
INACTIVE STORAGE AREAS 
ACTIVE CONTAINER STORAGE AREAS 
TRITIUM-CONTAMINATED LIQUID WASTE STORAGE 
BURN SITE 
INCINERATOR 
HE SUMP 
TA-33 OPERATIONAL RELEASES 



33-001 

LOCATION 

TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PER I 00 OF USE 

HAZARDOUS RELEASE 

MATERIAL DISPOSAL AREA B 10/31/90 

TA-33 

MATERIAL DISPOSAL AREA 

TESTING/DISPOSAL 

INACTIVE 

1949 - 1956 

UNKNOWN 

SUMMABY 

MATERIALS MANAGED : RADIOACTIVE WASTE 

MIXED WASTE 

SOLID WASTE 

SUSPECTED HAZARDOUS WASTE 

RADIOACTIVE RELEASE : NONE 

UNIT INFORMATION 

MDA·E lies on a point formed by Chaquehui Canyon and one of its tributaries. It has been used for storage and burial of 
low-level radioactively contaminated equipment and shot debris. Engineering drawings show six pits located in MDA-E, 
although two of the pits, numbers 5 and 6, may never have been used. 

Information on the four pits known to have been used is as follows: 

SWMU NO. 
33-001(a) 
33-001(b) 
33-001(c) 
33-001(d) 

PIT NO. 
1 
2 
3 
4 

SIZE (ft) 
15 X 75 X 6·7 
15 X 45 X 6·7 
5 diameter 
15 X 100 X 6·7 

PER I 00 OF USE 
1949-1951 
1949-1963 
1949-1951 
1949-1963 

CtM4ENTS 
West side of MDA·E 
South side of MDA·E 
Hand dug, SE corner of MDA- E 
East side of MDA·E 

An l.rdergrou-ld IM'lit, Chamber 3, TA-33-29 [33·001(e)], collapsed during an experin~ent in 1956 and contains the residuals 
of the experiment, possibly including berylli~a. The chamber was a 6 x 8 x 48ft deep shaft with an octagonal test 
chamber to one side. The chamber was 14 ft in diameter, 11 ft high, and had 2-ft thick concrete walls, floor, and 
ceiling. Two additional l.rdergrou-ld chambers, TA-33·70 and ·71, were constructed north of MDA-E. These chantlers were 
never used and have been filled in with clean fill. In 1963, apparently, same or all of the pits open at that time were 
filled and CGq)Kted to MiniMize erosion and the ponding of water. There may be additional pits outside of the fenced 
area. 

WASTB INFORMATION 

The waste consists pri.arily of low-level radioactive (uranium) contaminated equipment, and test and shot debris 
possibly containing beryllh.lll. The contents of two of the six pits are tM'lknown, and these pits may not have been used. 
Pits 1-4 contain •terials cont•inated with polonh.111 (decayed out), beryllium, and uranium. Documentation exists that 
Pit 3 contains a can of beryllium dust inmersed in kerosene. Testing in TA-33·29 1118Y have involved explosives, 
beryllium, depleted uranium, nickel, cadftium, or lead. 

BBLIASB INFORMATION 

Sof l samples in 1952 and 1954 showed polonium (now decayed out) and uranium. A recant radiation survey showed no 
contaMination. It is not known whether releases of hazardous constituents have occurred. 

SJKU CROSS-REFBRENCB LIST 

S\o!!J N!JMBER CEARP IQENTIFIC&TIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

33·001(a) MDA·E ? 33.009 Tsk 2 : 8 WEST SIDE OF MDA·E 
33.013 

33-001(b) MDA·E 7 33.009 Tsk 2 : 9 SOUTH SIDE OF MDA·E 
33.013 

33-001(c) MDA·E ? 33.009 Tsk 2 10 SOUTHEAST CORNER OF MDA·E 
33.013 

33-001(d) MDA·E 7 33.009 Tsk 2 11 EAST SIDE OF MDA·E 
33.013 

33-001(e) MDA·E 33.013 Tsk 2 16 TA-33-29 
33-001(misc) 33.014 Tsk 2 7 12 13 

Tsk 3 73 

7 Indicates uncertainty with RFA Unft correlation. 



33-002 MATERIAL DISPOSAL AREA K 10/31/90 

LOCATION 

TYPE OF UNIT(S) 

UNIT USE 

OPERATIONAL STATUS 

TA-33 

MATERIAL DISPOSAL AREA 

TREATMENT/DISPOSAL 

ACTI VE/1 NACT I VE 

PERIOD OF USE 1950s • PRESENT 

HAZARDClJS RELEASE SUSPECTED 

RADIOACTIVE RELEASE KNOWN 

StlMKARY 

MATERIALS MANAGED SANITARY WASTE 

MIXED WASTE 

HAZARDClJS WASTE 

RADIOACTIVE WASTE 

UNIT INFORMATION 

MDA·K is e~sed of a septic system, two s.....-, and associated leach field that serve lui ldii"'SS TA-33·86. The septic 
system, which serves buildii"'SSS TA-33-86 and ·90, includes a drainline, a septic tri, and a siphon tri. This syste111 
has EID Permit Number LA-35. The septic tank, TA-33·93 [33·002(1)], was installed in 1954. The sumps were probably 
used for treatment of tritha and solvent-contaminated solutions between 1955 and 1959. One of the~~~, an acid sewer 
sump, TA-33·134 [33·002(b)l, was built in 1955. It is an unlined seepage pit and is 6' in diameter and 8' deep, and has 
a 3" concrete cover overlain by soil. The sump has been inactive since 1959. The other sump, TA-33·133 [33·002(e)], 
was also built in 1955 and is an unlined seepage pit that is 6' In diameter, 8' deep, and has a 3" concrete cover 
overlain by 1" of soil. It is located a few feet west of sump TA-33·134. The SUIIP has been inactive since 1959. 
Drainage lines connect a large sink and floor drains once used in the maintenance and repair of an old-style triti1.111 
transfer ~ to the sU!!pS. Non-contact cooling water from buildii"'SS TA-33·86 is discharged ·to an NPOES-permi tted 
outfall via a dralnline [33-002(d)]. The portion of the drainline from buildii"'SS TA-33-86 to the inactive sump, 
TA-33-133, is the east-iron pipe that was originally used to discharge to the sump. This line has been connected to a 
vitrified clay drainllne in the inactive sU!!p. The 4" vitrified clay pipeline extenda approximately 90' frc:. the sump. 
A roof drain, servil"'ll buildii"'SS TA-33·86, discharges to an outfall east of buildii"'SS TA-33·86 [33·002(e)]. The 211 

drainl ine is approxi1111tely 90' lOI"'II and is used intel'lllittently, cilrii"'SS precipitation events. The active portion of 
MDA-K covers approximately 0.01 acre. 

WASTB INFORMATION 

Septic tank TA-33·93 has received tritl1.111 and possibly uranil.ll-233, ·235 and -238. In 1961, It received two e~~~ergeney 
releases of plutoniiJII·eontaminated liquid. The septic syste111 is presently used pri1111rfly for sanitary waste but also 
for disposal of triti..--eontaminated liquids. Sump TA-33·134 received organic contaminants such as ethanol and methanol 
(less than 5 gallons/year) and triehloroethene, benzene, and acetone contaminated with triti1.111 (about 5 gallons/year). 
The sump may also have received beryll iun, mercury, and depleted uranhn. Sump TA-3·133 received tritiUII and small 
quantities of solvents (triehloroethene, methanol, ethanol, acetone, propanol). The noneontact eoolii"'SS water contains 
triti1.111, and no other contaminants are expected to be present. The roof drain serves to drain water frCIII the roof of 
TA-33-86; it is expected to contain tritiu. that has been released frOM the stacks (see 33-017). 

RILEASB INFORMATION 

The septic syste111 discharges to adjacent soils via a leach field. It is unknown whether releases of hazardous materials 
have occurred beyond the syste111 bcu-deries. The sumps, TA-33·134 and ·133, discharged to adjacent soils. The 
non-contact coolil"'ll water drainl ine discharges to an NPOES-per~~itted outfall (EPA I'UIIber 04A, serial I"UUIber 147; see 
Appendix A). The TA-33·86 roof drain intel'lllittently discharges to an outfall. Tritl..- contamination of soils 
surroundii"'SS buildlne TA-33·86 have been doc..-ented (see 33·017). 

Slo'MU NIJIIBER 

33-002(1) 

33-002(b) 

33-002(e) 

33·002(d) 
33·002(e) 

SJMQ CROSS-RBPERBNCI LIST 

CEARP IDENTIFICATION NYMBER<S> 

MDA·K 
TA33·7·ST·A/I·HW/RW 
MDA·K 
TA33·7·ST·A/I·HW/RW 
MDA·K 
TA33·7·ST·A/I·HW/RW 
MDA·K 
MDA·IC 

RFA UNIT 

? 33.011 

? 33.011 

E.R. 

Tsk 

Tsk 

Tsk 

Tsk 
Tsk 

RELEASE SITE INFO. ASSOCIATED STRucTURES 

2 3 TA-33·93, -86 

2 4 TA-33·134, -86 

2 5 TA-33·133, -86 

2 2 6 TA-33·86 
2 1 6 TA-33·86 

? Indicates uncertainty with RFA Unit correlation. 



33-003 

LOCATION 

TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PER ICXl OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

KATBRIAL DISPOSAL ARBA D 10/31/90 

StJMMARY 
TA-33 

MATERIAL DISPOSAL AREA 

MATERIALS MANAGED : RADIOACTIVE WASTE 

SOLID WASTE 

TESTING/DISPOSAL SUSPECTED HAZARDOUS WASTE 

INACTIVE 

1948 and 1952 

UNKNOWN 

NONE 

UNIT INFORMATION 

MDA-D is located on top of a 111e1a fonned by Anc:ho Canyon and White Rock Canyon, which drain into the Rio Grande. It 
consists of two areas, each approxiMately 20' x 30', and each containing an underground concrete chamber, TA·33·4 and ·6 
[33-003(a) and (b)l. The shaft to each chamber was 6' x 8' x 46' deep and was shored with 2' x 12' timbers. The 
chambers, located at the bott011 of each shaft, were used for testing involving the detonation of explosives. 
Engineering recorda show that Chlllllber TA-33-4 was an octagonal shape 16' x 18' x 11' high, outside di~~en~~ions, and 30' 
below grade. This chamber was destroyed during testing in April, 1948. Chamber TA-33-4 was covered with an earthen 
berm. The benn was removed in 1989 in order to locate the exact location of the shaft. Engineering recorda for chamber 
TA-33-6 show that it was an octagonal shape 18' x 18' x 16' high, outside dimensions, about 30' below grade. This 
chamber was destroyed during testing in April, 1952; a 10·ft deep crater that fon.ed over the cha.ber was subsequently 
filled. 

WASTB INFORMATION 

The residue fr011 the testa My contain beryll h• and lead. Any of the original poloni1.11 has since decayed. 

RILBASB INFORMATION 

ChBIDr TA-33·4 was used for an experi111ent in 1948. A survey of the filled- in shaft after the experi.ent detected no 
radioactivity. Cha.ber TA-33-6 was used for two experiMents, one in 1948 and one in 1952; the area around the shaft and 
chamber was bulldozed in 1953. A radiation survey was then Mde and the results were negative. It is unknown whether 
hazardous wastes have been released fr011 the units. 

SWXQ CROSS-REFBRENCB LIST 

S\MJ NI.MBER CEARP IDENTIFICATION NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

33·003(a) MDA-D 33.004 Tsk 2 14 TA·33·4 
33.005 

33-003(b) MDA·D 33.004 Tsk 2 15 TA-33·6 
33.005 



33-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SBPTXC SYSTBXS / OUTFALL& 10/31/90 

TA-33 
SEPT! C SYSTEM 
TREATMENT/DISPOSAL 

: ACTIVE/INACTIVE 
: SEE BELOW 
: UNKNOWN 
: UNKNOWN 

SOMMABY 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 
SANITARY WASTE 

UNIT INlORMATIOH 

In addition to septic tank TA-33·93, described under MDA·K (see 33·002), the following septic syst ... , drsinlines, and 
outfalls are present in TA-33: 

TA-33-31 [33-004(a)l: Serves 56 people (1360 gal. volu.e) as the septic syste. fraa buildings TA-33-19, ·39, -113, 
-114, and -168. The syste. appears to be operating properly. The present TA-33-31 septic 
systen connects the six buildings via a drainline through .anholes 80 and 81 to the septic 
tank (TA-33·31). The tank discharges to two seepage pita vis a PVC drainline. Prior to 
1951, waates from building• TA-33·19 and ·27 diacharged to the septic tank through Manhole• 
73 and 77. The tank diacharged to a 90' x 80' tile field via a vitrified clay pipe through 
11181'1hole TA-33-78. The 4" tile drains in the drainage field are spaced 10 ft apart and r~.r~ 
roughly north to south. After 1951, the sanitary sewer from TA-33-19 was rerouted and the ole 
drainlines were tr~.r~eated. The new lines connected both TA-33·19 and TA-33·39 to the septic 
tank (TA-33·31) through .. nholes TA-33-80 and ·81. In 1975, buildings TA-33·113, ·114, ·168, 
and ·27 were connected to the septic tank TA-33·31. From 1949 to 1951, the irdatrial waste 
fro. building TA-33·19 discharged to an outfall via a 65' long, 811 diameter vitrified clay 
pipe. In 1951, this drainline was connected to the TA-33-31 septic syst... Thia syste. has 
EID Per.it Number LA-32. 

TA-33-33 [33-004(b)]: Serves 0 people (730 gal. volume> and originates from control building TA-33·24. The syste. 
is .ada up of a 6" steel drainline from the building to the septic tank and a si•llar 
drainline to the canyon outfall. Two additional drainlines r~.r~ from the building to the 
canyon, bypaasing the septic tank, within the s..a trench. Although it receives little use, 
the syste. appears to be operating properly. The tank has been active from 1950 to present. 
This syst .. has EID Per.it Number LA-33. 

TA-33-96 [33-004(c)]: Now serves 0 people (768 gal. vol~~~~e) but was previously used to route sewage fraa the firing 
site control building TA-33-87. Zia Company drawing SE-52 indicates that effluent discharged 
from septic tank TA-33·96 to a drain field of 411 drain tile. The tank has been active frOM 
1955 to present and appears to be operating properly. This syste. has EID Per.it No. LA-34. 

TA-33-121 [33·004(d)]: Inactive syste.. Originally served portable lab building TA-33·1, which is inactive. The 
syste. currently receives runoff from the north side of the access road. A drainage line 
collects runoff and discharges to the 500-gallon tank; a 4• PVC pipe drains from the tank to 
an outfall in Chaquehui Canyon. 

TA-33-161 [33·004(e)]: Served 17 people (volu.e is l.rlknown) from the portable office building TA-33·169, now removed. 
OVerflow want to a seepage pit at TA-33·188, approxi .. tely 20' west of the tank CTA-33·161). 

TA-33-23 [33·004(f)]: The tank north of the building, TA-33·23, was constructed in 1987. It consists of a 1,000· 
gallon fiberglass septic tank that serves a residential trailer, TA-33-181. The tank is 
pulped and has no discharges to the anviror.ent. This syst .. has EID Per.it Nu.ber LA-124. 

TA-33-16 [33-004(g)]: Drsinline from the gun-firing building (TA-33·16) discharges to the northwest to an outfall ir 
Ch~ul canyon. TA-33·16 was originally built for office space, but was converted to the 
gun-firing building in 1961. 

TA-33-20 [33·004(h)]: Drsinline from TA-33·20, a warehouse used to store uranl~ and beryll hn, to an outfall east 
of TA-33-20. The drainllne is 75' long and is an 8• di-ter vitrified clay pipe. It was 
installed in 1950 and is currently Inactive. 

TA-33-39 [33·004(1)]: Two drainlines from building TA-33·39, the .achine shop, discharged to an outfall east of the 
building. The .achine shop was used to store urani~ and also housed a furnace to •l t lead. 
The drsinlines were installed in 1951, when the .chine shop was bull t, and are now inactive. 

TA-33·26 [33-004(j)]: outfall syst• from building TA-33·26, an x·~.r~it vault and associated shot J*l, and from 
TA-33·146, the rail gun. The outfall syst• includes a building drainline, a chsmel cut 
into the tuff, a culvert, and an arroyo draining to Chaquehui Canyon. The TA-33-26 shot J*1 
was built in 1948, and the associated support building was constructed in 1950. The outfall 
syst• is currently inactive. 

( cont i r.Aed) 



33-004 SBPTIC SYSTBHS / OUT~ALLS 10/31/90 

Page 2 

VNIT IIPOBMATIOH, continued 

TA-33-87 [33-004(k)J: Two drainlines exit building TA-33-87, are parallel to each other and .. rge prior to 
daylighting near TA-33-116, the gun .aunt. The .. rged drainlines discharge to an outfall. 
The control building was built in 1955 and the outfall Is currently inactive. 

TA-33-89 [33-004( l)]: A perforated corrugated metal pipe drains fr011 building TA-33-89, an x-unit vault and 
discharges to an outfall on the ri• of White Rock Canyon. 1986 aerial photos show light 
colored soils down gradient fr011 the outfall. The outfall is currently inactive. 

LANL engineering drawing and building records CR01e and R04r) show a septic tank identifier TA-33-122, but indicate that 
the structure was canceled. The septic syst1111 (if it exists), its location, and potential contamination are not known. 
However, during site visits, a LANL structure sign for TA-33-122 was observed east of building TA-33-40 and very close 
to the septic systeM TA-33-21. If the septic systa. does exist, it .. y serve the .... buildings as septic systa. 
TA-33-31. The Active Septic Tank Syst .. List (Decellber, 1989) provided by the Envir~tal Surveillance Section 
CHSE-8) shows two additional septic syst... TA-33-17'9 [33-004C•>l was installed in 1987 and has a capacity of 1,000 
gallons. It serves the NRAO Building and discharges to a leach field. TA-33-206 [33·004(n)l was installed in 1987 and 
has a capacity of 1,000 gallons. It serves a trailer and discharges to a holding tank. 

WASTB INlORKATIOI 

The wastes in these septic tanks is pr~inantly sanitary sewage. However, there Is a possibility that beryllium, 
mercury, lead, various organic constituents, and radioactive li~id wastes (trithn and depleted uranium) •Y have been 
discharged to drains serving several of the tanks, especially TA-33-31. The tank north of the tri• building, TA-33-23, 
may have received HE previously. Septic syst111 TA-33-121 IMY have received photo processing waste (including silver and 
other metals) and volatile organic compounds fra. TA-33-1 fra. the 1940s to the 1960s. Waste constituents discharged 
currently are unknown. The drainl ines and outfall a fra. the buildings .. Y have contained uraniu., lead, bariu., 
propellants, and HE. 

RELEASB IIPORMATIOI 

The septic syst~~~~& appear to be in good working order. There is no specific infoi'IIIBtion on whether releases of hazardous 
wastes have occurred, although waste handling procedures at TA-33 as of 1971 required that li~ids be discarded down 
designated drains. A radiation survey for tritiUI at tank 31 was negative. Wastes fr0111 septic syst ... TA-33-24 and 
TA-33-121 were discharged to Chaquehui Canyon via individual outfalls. It is unknown whether releases of hazardous 
materials occurred fra. the drainlines and outfalls. 

SWMQ CROSS-BBFEREICB LIST 

SWMU Nl!48ER CEARP IDENTIFICATIQN NUM8ERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATEQ STRUCTURES 

33-004(a) TA33·7·ST·AJJ·HW/RW 1 33.002 Tsk 3 21 TA-33·31 
1 33.016-

33.018 
33-004(b) TA33·7·ST·A/I·HW/RW 1 33.002 Tsk 3 19 TA-33·33 

1 33.012 
? 33.016-

33.018 
33-004(c) TA33·7·ST·AJI·HW/RW ? 33.002 Tsk 4 : 85 TA-33·96 

? 33.012 
33-004(d) TA33·7·ST·AJJ·HW/RW ? 33.002 Tsk 3 : 18 TA-33·121 

1 33.012 
? 33.016-

33.018 
33·004(e) - 1 33.002 Tsk 4 :88 TA-33·161 

? 33.018 
33-004(f) ** ? 33.002 Tsk 4 89 NORTH OF TA-33·23 

? 33.018 
33-004(g) ** ? 33.016- Tsk 3 20 TA-33-16 

33.017 
33-004(h) - ? 33.016- Tsk 3 22 TA-33·20 

33.017 
33·004(f) - ? 33.016- Tsk 3 23 TA-33·39 

33.017 

(contii'Uid) 



33-004 

SWMU NUMBER 

33-004(j) 

33-004(k) 

33-004(l) 

33-004(m) 
33-004(n) 
33-004(misc) 

SEPTIC SYSTBKS / OUTPALLS 

Page 3 

SWKU CROSS-BBPBRINQI LIST 
(continued) 

10/31/90 

CEARP lDENTlFlCATlQN NUMBERCSl RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRucTURES 

** 7 33.016-
33.017 

** 7 33.016-
33.017 

** 7 33.016-
33.017 

** 
** 

Tsk 3 : 24 

Tsk 3 : 25 

Tsk 3 : 26 

Tsk 4 : 87 

TA-33·26 

TA-33-87 

TA-33·89 

TA-33·179 
TA-33·200 
TA-33·122 

7 lndic•tes uncert•inty with RFA Unit correl•tion. 
** No corresponding E. R. Progr• W"~i t. 



33-005 DBCOJDl:ISSl:ONED BUl:LDl:NG 21 DRAl:N SYSTBX 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-33 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
DEca4MISSIONED 
1950 - 1971 
UNKNOWN 
KNOWN 

S'OMMARY 

MATERIALS MANAGED SANITARY WASTE 
RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

UNl:T l:NFORMATl:ON 

This unit includes three drainage systems that received effluent from Building 21. The drainage systems include the 
septic system [33-005(1)], the "noneontaminated" drainage system [33-005(b)], and the industrial waste drainage system 
[33-00S(c)]. The septic system served the restroom and change room lavatories, urinals, and conmodes. The septic 
drainlines discharged to the manhole (TA-33-74), which drained to the septic tank (TA-33-32). OVerflow from the septic 
tank surfaced a few 111eters south of the septic tank. The septic tank was dec011111issioned in the 1950s. No radioactive 
contamination was found. In addition to the sanitary system, TA-33-21 was served by two liquid waste drain systems: 1> 
a contamination-free drainline that served a sink, a floor drain, and a safety shower in the counting room and 2) a 
cont•inated industrial waste system that served the sink, shower, glovebox drains in the process room, and glovebox 
drains in the hot change roaa. The industrial waste system discharged to a leach field approximately 16 meters south of 
TA-33-21. In 1974, the conteminated material from the associated leach field was removed and buried at TA-54, MDA-G. 
During removal of the industrial waste line distribution system, only 10 meters of trench were found to be contaminated 
to levels of 80 pCi/g gross alpha. Approximately 2.5 cubic meters of contaminated soil and all of the clay pipe were 
buried at MDA-G as nonretrievable (<10 •icrOCUries/g) waste. After the decommissioning program was completed, a 10- to 
15-centimeter deep depression at the site was backfilled with topsoil and seeded with native grasses to restore the 
site. The septic tank, drain .anhole, and industrial wasteline/leach field may have discharged to three separate 
outfalls. 

WASTB l:NFORMATl:ON 

The leach field contained radioactive waste (plutonium) at the time of decommissioning. It is unknown whether hazardous 
constituents were present. 

RILBASB l:NFORMATl:ON 

After removal of cont .. inated drain lines, leach field, and soil, the reMaining soil contained less than 20 pCi/gm gross 
alpha. 

S\MJ Nyt!BER 

33-005(1) 

33-005(b) 

33-005(c) 

S!KU CRQSS-RBPBRBNCB Ll:ST 

CEARP IDENTIFICATIQN !UMBERCS) RFA UNIT E.R. 

TA33·2·0/S·A/I·RW/HW ? 33.012 Tsk 
TA33·7-SFA/I·HW/RW 
TA33·2·0/S·A/I·RW/HW Tsk 
TA33·7·SFA/I·HW/RW 
TA33·2·0/S·A/I·RW/HW Tsk 
TA33·?·SFA/I·HW/RW 

RELEASE SITE 

3 82 

3 82 

3 82 

INFO. ASSOCIATED STRUCTURES 

TA-33-32, ·74 

SERVES TA-33·21 

SERVES TA-33-21 

? Indicates uncertainty with RFA Unit correlation. 



33-006 

LOCATION 

TYPE Of UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOO OF USE 

TA-33 

FIRING SITE 

TESTING/DISPOSAL 

DECCM4ISSIOIIED 

LATE 1940s • 1960s 

HAZARDOUS RELEASE : UNKNOWN 

RADIOACTIVE RELEASE : KNOWN 

SHOT I'ACXLXTXES 10/31/90 

SUMMARY 
MATERIALS MANAGED : MIXED WASTE 

QNXT INlOBMATION 

RADIOACTIVE WASTE 

SUSPECTED HAZARDOUS WASTE 

Full· and half-scale pad shots for initiator development and other tests were conducted at TA·33. Each pad measured 
about 10'x 10' in size. The shots, being ~.neontained, spread contamination at the firing areas, with the 111110111t of 
contamination dependent on the shot size. A half-scale site was on the southern .esa, including a shot pad, TA-33·26, 
and a rail gun, TA-33·146 [33·006(a)l, and a full-scale site was on the eastern mesa. The eastern mesa site [33·006(b)] 
had firing pads TA-33·97 and TA-33·98. In addition to the firing pads, the site included a ben11 to the north and east 
of the pads, a gun mount (TA-33·130) and gun building (TA-33·127). There were two additional sites located on the east 
mesa. Shot sizes at TA·33 ranged from 275 to 5000 lbs. of HE, with only a few of the larger shots. 

WASTE INFOBMATION 

Possible constituents of the residues fr0111 shots at these sites include HE, beryll ha, beryll iu. oxide, poloniu. (now 
decayed out), uranfun, tritiLR (nuch of which has decayed), and lead. 

RELEASE INFOBMATION 

During the sUIIller of 1984, selected areas at the firing sites near MDA·D and MDA·E were cleaned up of radioactive 
contamination and debris. Soil and Nterials known to be contaMinated were taken to TA·54, MDA·G. A radiation survey 
was conducted after the clelnJP, and no residual radiation was detected. The survey did not include sBq)l ing for 
nonradioactive contamination. Nonradioactive residuals were disposed of in one of two landfills in TA-33 (see 33·008). 

SWMU CROSS-BEPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

33·006(a) 
33·006(b) 

TA33·4·CA·I·HW/RW 
TA33·4·CA·I·HW/RW 

7 33.019 
7 33.019 

Tsk 3 74 
Tsk 3 75 

ASSOCIATED STRUCTURES 

TA-33·26, ·146 
TA·33·97, ·98, ·127, ·130 

7 Indicates ~.neertainty with RFA Unit correlation. 



33-007 

LOCATION TA-33 
TYPE OF UNIT(s) FIRING SITE 
UNIT USE TESTING/DISPOSAL 

GUM PXRXNG AREAS 

S'OMKARY 
MATERIALS MANAGED MIXED WASTE 

SOLID WASTE 

10/31/90 

SUSPECTED HAZARDOUS WASTE 
OPERATIONAL STATUS DECOMMISSIONED/INACTIVE 

PERIOO OF USE EARLY 1950s·1960s 

HAZARDOUS RELEASE SUSPECTED 

RADIOACTIVE RELEASE KNOWN 

QNXT XNFOBMATXON 

Most of the work performed at TA-33 has involved g~.n asseri»ly design and testing for weapons projects. This program 
started in the early 1950's and continued ~.ntil the •id-1960's. All three testing areas, eastern .esa g~.n firing area, 
tower area, and Area 6 [33·007(a), Cb), and Cc), respectively) at TA-33 were used for this work, but the most extensive 
activities took place in the east aesa area. The east ... a site consisted of 3 91.n .aunts (TA-33·116, ·117, and -135) 
and two foMIIer "catcher boxes" or recovery chutes (benM) (TA-33·118 and ·136). Additionally, there waa a IIIObile 8" 
howitzer g~.n (tracked vehicle) which occasionally fired Into several embenlcmentl on the east mesa. The tower area 
firing area consisted of 91.n .aunt TA-33-85, ben11 TA-33-43, and an area west of the berM used to test a free recoil 
weapon. The free recoil weapon fired projectiles into earthen ~ts to the west and north of the weapon. Also in 
the tower area was a separate firing site that included a g~.n building CTA-33·25) and a barricade <TA-33-63). The Area 
6 firing area consisted of two firing areas. One area included a g~.n building <TA-33·16), a g~.n mount (TA-33-64), and a 
barricade (TA-33·60). Projectiles were fired fr011 two 91.n1 at MOdel initiators placed in front of the barricade. 
Barricade TA-33·60 waa destroyed in 1952, but site visitl obaerved that part of the barricade remains. Thia site has 
been dec011111issioned. The second Area 6 ft ring area included a large 9U'1 (TA-33·65), a hillside erilanlaRent (TA-33-61), 
and two small barricades <TA-33-62 and ·72> located north and east of the g~.n. The large g~.n was fired into the 
hillside enOinkment. G~.n sizes ranging frOM 4" to 8" bore fired projectiles into beriiS ("catcher boxes") full of soil, 
wood chips, and ver~~icul ite. Projectiles were retrieved and studied. These assemblies incorporated combinations of 
various metals with redionuclides and HE. Occasionally during testing, projectiles would stray frOM the target or break 
open, thereby spreading contMinatfon. Typical incidents involved cracks in the asselllbly. In general, grease was 
applied to broken asseri»l ies to stop or retard redionucl ide leakage. Broken or dissected assemblies were taken to MDA·E 
for disposal (see 35-001). 

WASTB XNFORMATXON 

Potential cont•inants include polonh.- (now decayed out), beryllha, triti1.111, cobalt-60, urani1.111, HE, oil, and possibly 
metals. 

RILIASB INFOBMATION 

Projectiles occasionally strayed fr011 the target or broke open and spread cont•ination. During test firing at the east 
mesa site on J~.ne 4, 1962, a projectile was lost and scattered Cobalt-60 and 30 kg of uranil.lll-238. In 1984, radioactive 
~~~eterials were reiiOVed and taken to TA-54, MDA·G, for disposal. Nonradioactive residual• were disposed of in one of two 
landfills located in TA-33 (see 35·0<>8). A radiation survey was conducted after the cleanup and no residual 
cont8111ination was detected. The survey did not include a...,ling for nonradioactive waste constituents. 

S!KU CRQSS-BBPBRBNCB LIST 

SWMU NYMBER CEA8P IDENTIFIC6TIQH NUMIERCS) RFA UNIT E.R. RELEASE SITE INFO. 

33-007(a) 
33-007(b) 
33·007(c) 

TA33·6·CA·I·HW/RW 
TA33·6·CA·I·HW/RW 
TA33-6-CA·I·HW/RW 

7 33.019 
7 33.019 
7 33.019 

Tsk 3 
Tsk 3 
Tsk 3 

76 81 
n18 
7980 

ASSQCIATEQ STRUCTURES 

TA-33·116, ·117, -118, ·135, ·136 
TA-33-25, -43, ·63, ·85 
TA-33-16, -60, ·61, ·62, ·64, ·65, 

-72 

7 Indicates uncertainty with RFA Unit correlation. 



33-008 FIRING AREA LAHDFILLS 10/31/90 

LOCATION : TA-33 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) : LANDFILL SUSPECTED HAZARDOUS WASTE 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1984 
HAZARDOUS RELEASE NONE 
RADIOACT!VE RELEASE . NONE 

UNIT INlOBKATIOB 

Two landfills were created to dispose of nonradioactive wast• reiROved c1Jring the cle!n.!p of TA-33 firing areas in 1984. 
One is located inside the berm of TA-33-43 [33-008(a)]. The debris was placed inside the horseshoe-shaped ben11 and 
covered with soil. The other landfill is located near TA-33-151 [33-008(b)]. Barricades from firing sites and other 
operational debris were placed near building TA-33-151 and covered with soil. 

WASTB INPORMATIOB 

The waste in the landfills may have included 11111terial fr011 firing sites and cont•inated facilities and therefore 11111y 
possibly contain tinmers with small amounts of lead, berylliun, HE, and rinown che~~~icals. 

BBLBASB INPOBMATIOB 

There have been no known releases of hazar~ wastes fr011 these U"'its. 

SWMU CROSS-RIPBRBNCB LIST 

SWMY NYMBER CEARP IDENTIFICATION NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

33-008(a) TA33-4-CA-I-HW/RW 7 33.008 Tsk 3 45 
33-008(b) TA33-4-CA-I-HW/RW 7 33.008 Tsk 3 : 46 

ASSOCIATED STRucTURES 

INSIDE TA-33-43 
NEAR TA-33-151 

7 Indicates U"'Certainty with RFA Unit correlati~ 



33-009 AREA ' LANDFILL 10/31/90 

SUMMARY 

LOCATION TA-33 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(s) SURFACE DISPOSAL HAZARI)(lJS WASTE 
UNIT USE DISPOSAL PCBs 
OPERATIONAL STATUS DECtMMISSIONED 
PERIOD OF USE EST. 1962 • 1974 
HAZARDOUS RELEASE UNKJKMI 
RADIOACTIVE RELEASE UNKJKMI 

VNIT INlORMATION 

This large surface disposal area ~~~easuring 6500 square f .. t, was actively operated at Area 6. In 1974-1975, it was 
excavated and the debris removed to TA-54. This disposal area was at the edge of a canyon. It was used for disposal of 
approximately 100 defective energy storage capacitors, begiming in 1967. While in use, elevated readings on a 
dose-rate ~~~eter were as high as 5 IIIR/hr at contact. 

WASTB INFORMATION 

The waste disposed of in this unit was removed in 1974. Complete records on the characteristics of the wastes are not 
available, however, based on interviews with LANL personnel, some waste materials are known. The oil in the capacitors 
contained PCBs. An estimated four to five pounds of depleted uraniUI in the for11 of 111etal chunks and turnings were 
reported. Also present at the site were 55-gallon drUIIS, old autOIIIObile tires, and fluorescent lighting tubes. 

RBLBASB INFORMATION 

There is no docunentation of pest releases fra~ this unit. Because the waste in the unit was removed, no current 
releases are expected in the area having undergone deca.missioning. After the 1974 clean-up operations were completed, 
a radiation survey of the dec~issionad region showed that radiation levels at the site in the range of 15 to 30 
microRem/hour were found. Even after the cleanup, debris remains in the area, especially downslope, in the canyon. 
Downslope migration was not surveyed. 

SJMV CRQSS-RIJ'BRBNCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

33·009 TA33·3·L·I-HW/RW ? 33.008 Tsk 3 : 43 AREA 6 

? Indicates uncertainty with RFA Unit correlation. 



33-010 CANYON-SIDB DISPOSAL SITES 10/31/90 

SUMMARY 

LOCATION TA·33 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) SURFACE DISPOSAL SUSPECTED MIXED WASTE 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WASTE 

UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PER I OD OF USE 1950s • 1960s 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

QNIT INlOBMATION 

Debris remaining at firing pits and peds in TA·33 was in the pest bulldozed to the canyon side. The debris included 
contaminated soil, firing wires, connectors, shrapnel, wood, foaM rubber, glass, end conduit. One of the sites 
[33-010(a)] is located to the south on a gently sloping side of White Rock Canyon, south of former catcher box, 
TA-33-118. The debris volume is not large, but is scattered and ~Y be from the fonaer catcher box. Another site 
[33·010(b)] is on a cliff shelf of White Rock Canyon to the southwest of TA-33·89. The third site [33·010(c)] is at th 
Tower Area, south of TA-33-26, and to the west of MDA·E. There is a ditch that passes immediately east of the debris 
pile. A 1987 ER Progr• reconnaissance observed that debris is scattered in the drainage ditch and that closer to 
TA-33-26, material appears to have been bulldozed down the hill. A fourth site, 33-010(d), is northwest of TA-33·6. I 
is an area formerly scattered with debris from the east mesa firing sites. During a 1984 surface cleanup, this debris 
was removed. A fifth site, 33-010(e), is located in a canyon southeast of TA-33·2. It consists of Area 6 firing site 
barricade debris identified during an ER Program site reconnaissance in 1987. A sixth disposal site, 33·010(f), was 
identified during an ER Progr• site reconnaissance in 1987. It is located east of building TA-33-86 where concrete, 
old cans, and other ~tal pieces litter the area. South of MDA·E is a seventh surface disposal site [33-010(g)]. Thit 
site consists of debris scattered along the canyon ri• and upper pert of the canyon walls. An eighth surface disposal 
area, 33-010(h), was observed during a 1987 ER Progr• site reconnaissance around TA-33·43 where discarded .. terials 
were scattered over the mesa surface. 

WASTB INFORMATION 

Uraniun, berylliun, lead, and residual HE material are suspected. The debris fr011 the east Mesa firing sites .. y have 
contained beryllium, tungsten, and other metals. The materials in the TA-33·2 surface disposal area .. y contain 
uranium, HE and ~tala. wastes present in the disposal area near TA-33·86 are unknown except for the concrete, cans, 
and metal pieces observed at the site. The debris area south of MDA-E and near TA-33-43 contained shrapnel, cables, ar 
operational •terials, probably originating fr011 shot ped and gw1 firing activities; thua uranh.-, berylliua, ~tala ar 
HE may be present. 

RBLBASB INPOBMATION 

Although no &-.>ling has been conducted to confirM whether a release has occurred, surface drainage and wind erosion • 
have mobilized waste constituents. At the Tower Area disposal site, a beta-gamma radiation survey conducted by the ER 
Progr• Reconnaissance in 1987 observed levels four tiMes background levels on top of the debris. In addition, S-.>l ir 
conducted by the DOE Environmental Survey at the s~ site indicated the presence of alpha and gamma •itters in the 
soil. A radiation survey of the east .... debris site indicated no radiation levels above background. Non·radioactivt 
contMinants have not been evaluated. 

S~ NUMBER 

33·010(a) 
33-010(b) 
33·010(c) 
33·010(d) 
33·010<e> 
33·010(f) 
33·010(g) 
33·010(h) 

SJMV CROSS-BEFERINCB LIST 

CEARP JDENTJFICATIQN HUMBER<S> RFA UNIT 

TA33·3·L·J·HW/RW ? 33.008 
TA33·3·L·I·HW/RW ? 33.008 
TA33·3·L·I·HW/RW ? 33.008 - ? 33.008 - ? 33.008 - ? 33.008 - ? 33.008 - ? 33.008 

E.R. RELEASE SITE INFO. ASSQCIATED STRucTUBES 

Tsk 3 51 
Tsk 3 52 
Tsk 3 44 
Tsk 3 36 
Tsk 3 47 
Tsk 3 48 
Tsk 3 49 
Tsk 3 50 

SOUTH OF TA-33·118 
SOUTHWEST OF TA-33·89 
SOUTH OF TA·33·26 
NORTHWEST OF TA·33·6 
SOUTHEAST OF TA·33·2 
EAST OF TA·33·86 
SOUTH OF MDA·E 
ARQUM) TA·33·43 

? Indicates uncertainty with RFA unit correlat· 
** No corresponding E. R. Progr• W\it. 



33-011 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 

XHACTXVB STORAGE AREAS 10/31/90 

TA·33 
CONTAINER STORAGE AREA 
STORAGE 
INACTIVE 
1948 • 1988 

SUMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~STE 
SOLID ~STE 
PCBS 
RADIOACTIVE ~STE 

HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

VNXT INlOBMATION 

One storage area [33·011(a)J, approximately 0.25 acre, was located at the drilling storage yard and contained 55-gallon 
steel druns placed on pallets or directly on the soil. The unit was intended for the storage of waste oils until 
recycling. The drums have been removed from the drilling storage yard. Another storage yard [33·011(b)], started in 
1948, was located in the area around the elevator building, TA-33·3. It was used to store equipment used at the firing 
sites. The equipment was stored until a sufficient quantity was accumulated to allow a strategic materials recovery 
program to recover materials such as tungsten, uraniun, and beryll iun. This storage area was cleaned up in 1984, 
although a few pieces of iron scrap and a large, insulated tank remain on the site. A third soil contamination area is 
near TA-33·63, a soil ben. [33·011(c)]. Tritiua·containing reservoirs, called "blivits", were placed at this location 
and the tritiun was allowed to leak into the tuff after undergoing acceleration experiments. The blivit storage area 
was fenced off during use. A fourth possible soil contamination area is around TA-33-20 [33-011(d)]. Uraniun and 
beryll iun were stored in and outside of building TA-33·20. Additionally, recovered scrap from shots containing uranh111, 
beryll iun, and tungsten were stored south of building TA-33·20. A fifth area of soil contamination is located northwest 
of TA-33·22 [33-011(e)]. The DOE Environmental Survey observed and sampled an area where materials stored in druns have 
contaminated the soil. In response to this environ~~ental probl•, LANL will iAipleNnt i~roved methods of storage. 

WASTB INFORMATION 

The druns contained waste oils potentially contaMinated with PCBs. Potential cont .. inants at the TA-33-3 storage yard 
are tungsten, berylliua, uraniun, and HE. Soil in the fonner blivit storage area received tritiun, although its 
physical fom (gas or liquid) is unknown. Materials stored in and near TA-33·20 include uranha, beryll iua, and 
tungsten. The types of materials maintained in drua storage near TA-33-22 are unknown. 

BBLBASB INlOBMATION 

The RFA reports that the soil samples have shown 1-2 ~ PCBa. The drums and soil have been removed. The presence or 
extent of contaminants beneath the fon.er TA-33·3 storage yard are unknown. Tritiua was released to the tuff in the 
former blivit storage area. Contaminants fraa .. terials stored outside of TA-33-20 may have been released. A 1987 site 
reconnaissance visit did not identify any .. terials r ... ining in the area. Soil sampling near building TA-33·22 has 
detected uraniua and ganna •itters above natural activity. 

SWMQ CROSS-REFERENCE LIST 

SWMU Nl!MBER CEARP IDENTIFIC6TIQN NUM§ER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

33·011(a) - 33.006 Tsk 3 34 54 NEAR TA-33·21 
33-011(b) - Tsk 3 32 AROUND TA-33-3 
33·011(c) - Tsk 3 35 NEAR TA-33·63 
33-011(d) ** Tsk 3 37 AROUND TA-33·20 
33·011Ce> - NORTHWEST OF TA·33·22 

- No corresponding E. R. PrograM unit. 



33-012 ACTIVB COIITAIIIBR STORAGB AREAS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-33 
CONTAINER STORAGE AREA 
STORAGE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 7 - 1988 
HAZARDClJS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

SUJCHABY 

MATERIALS MANAGED : SOLID WASTE 
HAZARDClJS WASTE 
SUSPECTED PCB& 

VNIT INFORMATION 

The following container storage areas are active areas according to the LANL container storage area database of October 
1988. 1) A drum storage area [33-012(a)] is satellite storage for the shop at TA-33-39. The unit consists of 55-gallon 
steel drt.IIIS on an asphalt pad. The area is designed to store wastes generated frc. vehicle 11111intenance and equipment 
repair operations. Additional drUIII are stored either on pallets or directly on the pad and contain waste oils that mey 
be recycled. 2> A satellite storage area [33-012(b)] consists of drums to store photo-processing cheMicals at TA-33-114 
in Room 116. 3) Another satellite storage area [33-012Cc>l manages waste organics at TA-33-114 in Roam 117. 4) A 
satellite storage area for solvents [33-012(d)] is located at TA-33-19. 

WASTB INlOBMATION 

The wastes stored at TA-33-39 consist of solvents and solvent·cont .. inated oil potentially containing PCB& and -.tala. 
The area in Room 116 in TA-33-114 stores photo-processing ch .. icals including silver, and Room 117 in TA-33·114 stores 
waste organics. The storage area at TA-33-19 manages solvents, particularly freon. 

RELEASB INFORMATION 

Multiple oil stains have been observed around unit at TA-33-39. It is unknown whether hazardous releases have occurred 
from the other units, although releases are unlikely because the areas are inside buildings. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

33-012(a) ** 
33-012(b) ** 
33-012(c) ** 
33-012(d) ** 

33.001 Tsk 
Tsk 
Tsk 
Tsk 

3 38 
3 39 
3 40 
3 41 

ASSOCIATED STRUCTURES 

STORAGE FOR TA-33·39 
STORAGE FOR TA-33·114, Rill. 
STORAGE FOR TA-33·114, Rill. 
TA-33·19 

** No corresponding E. R. ProgrM unit. 

116 
117 



33-013 TRITIUH-CONTAHIBATBD LIQUID WABTB STORAGB 

LOCATION 

TYPE OF UNIT(s) 

UNIT USE 

TA-33 

CONTAINER STORAGE AREA 

STORAGE 

OPERATIONAL STATUS : ACTIVE 

PER JCI) OF USE : LATE 1960s • PRESENT 

HAZARDOOS RELEASE : SUSPECTED 

RADIOACTIVE RELEASE : KNCMI . 

SUJIKARY 

MATERIALS MANAGED : MIXED WASTE 

UNIT INJOBMATIOH 

10/31/90 

This drum storage eree was noted during the VSI. The eree Is used for the storage of tritium-contaminated liquid end 
solid waste. The unit is located within e fenced eree et TA-33-86, next toe tritiu. receiving site. The drums ere 
underlain by en esphelt ped. The eree measures about 50 square feet. 

WASTB INJORKATIOH 

The wastes consist of oil end~ contaminated with tritiu.. The oil may elso contain metals end solvents. 

ULIASI IlflORKA'l'IOH 

Steins heve been observed on the esphelt ped. It Is not known whether the underlying soil wes cont•inated. The drums 
end equipment stored in this aree were 1110ved to the south side of building TA-33-86 in the spring of 1989. Sol ls in the 
area fr011 which the dru.s were re1110ved were not disturbed. 

SJMU CROSS-RIFBRIHCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

33-013 ** 33.003 Tsk 3 : 53 
33.007 

ASSOCIATED STRUCTURES 

TA-33-86 

** No corresponding E. R. Progr8111 unit. 



33-014 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: TA-33 
: BURN SITE 
: DISPOSAL 
: INACTIVE 
: EST. 1950s 
: UNKNOWN 
: NONE 

BU1U1 SITB 

S'OMKAIY 

10/31/90 

MATERIALS MANAGED : RADIOACTIVE WASTE 
HAZARDOUS WASTE 
SOLID WASTE 

QNIT INFORKATION 

Little is known about the TA-33 burning pit. LANL staff interviewed by the ER PrograM remember that this pit" was used 
to burn tinbers and sawdust used in firing bern8 at TA-33. These materials contained depleted uranh.111, beryll iun black 
powder, propellant powders, and residual HE. Propellants used at TA-33 included LA-148 and LA-248. References as to 
their potential toxicity are cited In CEARP. 

WASTE INlORMATION 

HE, including propellant powders, depleted uraniun, and berylliun black powder are reported to have been burned. 

RBLBASB INFORMATION 

It is unknown whether hazardous releases have occurred fro. this unit; however, caaplete combustion of the HE would be 
expected. 

SWKU CROSS-BEFERBNCB LIST 

SWMU NYMBER CEARP IDENTJFJCATJQN NVMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQClATED STRUCTURES 

33-014 TA33·5·CA·J·HW/RW 33.010 Tsk 2 : 17 



33-015 INCIIJBRATOR 10/31/90 

SUJQIARY 

LOCATION TA-33 MATERIALS MANAGED SOliD WASTE 
TYPE OF UNIT(s) INCINERATOR 
UNIT USE TREATMENT 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1955 - ? 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE : UNKNCMI 

VNIT INJOBMATION 

A a.ell incinerator, TA-33-110, was once used at this site. It Is located In the .. In laboratory area and Is no longer 
in use. The incinerator was utilized fra. 1955; it fa not known when use was discontirutd. 

WASTB INlORKATION 

The wastes burned in this incinerator were noncont•fneted waste paper and office trash. 

RILBASB INFORMATION 

The characteristics of any calbustion products potentially released to the at.asphere are expected to have been 
nonhazardous. It can be expected that there are no resldulils of hazardous wastes r .. infng. Considering the 
nonhazardous nature of the wastes Mneged by this unit, no further investigation is warranted. 

SWMU CROSS-BBPBRINCB LIST 

~ NYMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

33-015 ** Tsk 3 : 42 TA-33-110 

** No corresponding E. R. Progr• unit. 



33-016 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA·33 
SU4P 

TREATMENT/STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE : UNKNOWN 
HAZARDClJS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

BB SUKP 

SUJIKARX 

10/31/90 

MATERIALS MANAGED ~ SUSPECTED HAZARDClJS WASTE 
SOLID WASTE 

QNIT IHlOBMATION 

A sump is located outside TA-33·23. Its dimensions are approxiMately 3' x 2' x 2' deep. The sump discharged to an 
outfall In Chaquehui Canyon, approximately 150 feet away frcm building TA-33·23. 

WASTB INFORMATION 

The sump may have received HE and oil. 

RILIASI INJOBMATION 

The sump discharged to an outfall. It is unknown whether hazardous releases occurred fro. the outfall. 

SWKU CROSS-RIPBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

33·016 ** Tsk 3 : 27 28 ClJTSIDE TA·33·23 

** No corresponding E. R. Pro;r• unit. 



33-017 TA-33 OPBRATXOKAL RBLBASBS 10/31/90 

StlJQW\Y 

LOCATION 
TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

: TA·33 

: OPERATIONAL RELEASE 

: DISPOSAL 

MATERIALS MANAGED RADIOACTIVE WASTE 

HAZARDOUS WASTE 

INACTIVE/ACTIVE 

PERIOO OF USE : VARUlJS 

HAZARDOOS RELEASE : UNICNCMI 

RADIOACTIVE RELEASE : KNOWN 

UNIT IHPORKATION 

Materials handled at TA·33 have included trith.a, deuterha, uraniun, plutoni111, poloni111, berylli111, beryllilll oxide, 
mercury, trichloroethylene, and other materials utilized in the lllllnUfacture of epoxies, resins, and niobi111 crystals. 
The CEARP notes several significant one·ti .. spills, and there is evidence of routine releases of uraniun and tritium 
through uncontrolled stacks. one ex~le of past routine releases was from building TA-33·40. This building housed a 
slit saw that was used to cut depleted uraniun alloy. Air s-..,les Inside the building during operations indicated 
urani111 air concentrations of up to 36.5 ti ... the allowable occupational levela. Exhauat fans were supposed to r11110ve 
dust fr0111 cutting operations via uncontrolled stacka. Building TA-33·40 was built in 1951 at the present location of 
TA-33·90. In 1953 building TA-33·40 was relocated to ita present location. Additionally, plutoniUIII was known to have 
been accidentally released from building TA-33·21. Tritilll releases to the at.osphere have been reported from building 
TA-33·86, the high-pressure tritium handling facility, ranging from 0.0 Curies in 1985 to 2000 Curies in 1984, although 
all releases were below the EPA air e~~~ission standards. 

JASTB IHPOBMATION 

Releases have included radioactive waste, organics, metals, and other Materials listed above. 

RILBASB INFORMATION 

Above background levels of uraniua and tritiua have been .. asured in soils at TA·33 at s~le locations near TA-33·86, 
TA-33·21, and TA-33·40. Analytical data is not available to document whether residuals of nonradioactive .aterials 
remain fr0111 these releases. 

SWKU CROSS-BBPIRBNCB LIST 

SWMU NYMBER CEAftP IDENTIFICATIQN NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

33·017 TA33·1·CA·A/I·RW/HW 33.015 Tsk 3 : 29 30 31 NEAR TA·33·21, ·40, ·86 



SWMU 

33-001 (a) 
33-001 (b) 
33-001 (c) 
33-001 (d) 
33-001 (e) 
33-002(a) 
33-002(b) 
33-002(c) 
33-002(d) 
33-002(9) 
33-003(a) 
33-003(b) 
33-004{a) 
33-004(b) 
33-004(c) 
33-004(d) 
33-004(e) 
33-004(1) 
33-004{g) 
33-004(h) 
33-004(i) 
33-0040} 
33-004(k) 
33-004(1) 
33-004(m) 
33-004(n) 
33-005(a) 

. 33-005(b) 
33-005(c) 
33-00S(a) 
33-00S(b) 
33-007(a) 
33-007(b) 
33-007(c) 
33-00S(a) 
33-00S(b) 
33-009 
33-010(a) 
33-01 O(b) 
33-01 O(c) 
33-01 O(d) 
33-010(9) 

Rev. 1, 2114190 

TA-33 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

33-1 ' 33-2, 33-5 
33-1 ' 33-2, 33-5 
33-1 ' 33-2, 33-5 
33-1 ' 33-2, 33-5 
33-1 ' 33-2, 33-5 

33-1, 33-5 
33-1,33-5 
33-1,33-5 
33-1,33-5 
33-1, 33-5 

33-2, 33-3, 33-5 
33-2, 33-3, 33-5 

33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 

Not Shown 
Not Shown 

33-2 
33-2 
33-2 
33-1 
33-3 

33-2,33-3 
33-2 
33-2 
33-1 
33-1 
33-4 
33-1 

33-1,33-3 
33-1 
33-1 
33-1 



SWMU 

33-Q10(f) 
33-Q10(g) 
33-Q10(h) 
33-Q11 (a) 
33-Q11 (b) 
33-Q11 (c) 
33-Q11 (d) 
33-Q11 (e) 
33-Q12(a) 
33-Q12(b) 
33-Q12(c) 
33-Q12(d) 
33-Q13 
33-Q14 
33-Q15 
33-016 
33-017 

TA-33 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 
33-1 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 2/14190 

LAN:T A-Units/50 
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TA-35 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 35 is used in safeguard studies, primarily for laser research and 

development, physics research, fusion work, and other experimental research. The work 

involves theory, materials development, and basic research in physics and chemistry. 

Formerly, the area was used in source manufacturing, manufacturing of specialty materials, 

and reactor development (including the building of several reactors) (DOE, 1987a). The 

area will continue to be developed for laser and fusion science. 

TA-35 lies at elevations between about 6,950 and 7,250 feet asl. TA-35 structures are 

located on a finger mesa between Mortandad Canyon on the north and Ten Site Canyon 

(a branch of Mortandad Canyon) on the south. Canyon walls are steep slopes or cliffs in 

this area. TA-35 lies on welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper 

overstory vegetative zone, although small areas in the Ponderosa Pine-fir and 

Shrub-Grass-Forb overstory vegetation zones exist. Soil consists of Hackroy sandy loam, 

Totavi gravelly loamy sand, Hackroy-Rock outcrop complex, Carjo loam, Nyjack loam, and 

rock outcrop (Nyhan et al., 1978). 

At TA-35, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,950 to 6,050 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649138 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-35 

35-001 
35-002 
35-003 
35-004 
35-005 
35-006 
35-007 
35-008 
35-009 
35-010 
35-011 
35-012 
35-013 
35-014 
35-015 
35-016 
35-017 
35-Q18 

WP:LAN:TA-1724-33 

MATERIAL DISPOSAL AREA W 
MATERIAL DISPOSAL AREA X 
WASTEWATER TREATMENT PLANT AND RECEIVING CANYON 
ACTIVE I INACTIVE CONTAINER STORAGE AREAS 
INACTIVE SURFACE IMPOUNDMENTS 
DECOMMISSIONED SURFACE IMPOUNDMENT 
WASTE OIL TREATMENT 
SURFACE DISPOSAL I LANDFILL 
SEPTIC SYSTEMS 
SANITARY LAGOON AND SAND FILTER 
ACTIVE UNDERGROUND TANKS 
UNDERGROUND STORAGE TANKS 
SUMPS 
OPERATIONAL RELEASES 
DECOMMISSIONED WASTE OIL TREATMENT 
DRAINS AND OUTFALLS 
SOIL CONTAMINATION FROM REACTOR OPERATIONS 
LEAKING PCB TRANSFORMERS 



35-001 KATBRIAL DISPOSAL AREA W 10/31/90 

LOCATION : TA-35 MATERIALS MANAGED : MIXED WASTE 
TYPE OF UNIT(s) 

UNIT USE 
OPERA T1 ONAL STATUS 

PER I OD OF USE 
HAZARDOUS RELEASE 
RADIOACJIVE RELEASE 

: MATERIAL DISPOSAL AREA 
: DISPOSAL 

INACTIVE 

EST. 1970s 

NONE 
NONE 

UNIT INlORMATION 

This unit, Material Disposal Area W CMDA·W), consists of two vertical tubes used to dispose of liquid sodium coolant 
from the dec011111issioned LAMPRE reactor. The liquid sodiUI coolant was placed in 120' long stainless steel tubes with a 
4" outer diameter. The stainless steel tubes were placed in carbon steel sleeves that lined 115' deep drill holes. The 
portion of the tubes that extend above grade (about 5') are entombed in concrete. The tubes are esti .. ted to contain 
500·650 lbs. of sodii.R and NaiC (a reactive Mtal alloy) with plutoniUI-239 and traces of fission products. 

WASTB INJ'ORJIATION 

The steel tubes contain sodiUI and sodh.lll/potassii.R alloy cont•inated with plutoniUI and fission fragments. 

BILBASB IHlOBMATIOJ 

There have been no known releases fr0111 this unit. 

SJMD CBOSS-BBFBBBNCB LIST 

SWMY NUMBER CEARP IQENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35·001 TA35·1·CA·A/I·HW/RW 35.001 Tsk 7 : 112 MDA·W 
MDA·W 35.002 



35-002 MATERIAL DISPOSAL AREA Z 10/31/90 

SJJJIKUY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-35 
MATERIAL DISPOSAL AREA 
DISPOSAL 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDOUS WASTE 

INACTIVE 
1968 - PRESENT 
UNICNOWN 

UNKNOWN 

UNIT Ilfi'ORKATIOlf 

A reactor, LAPRE-II, was built in a steel-lined subgrade pit south of Building 2. The reactor had an associated 
subsurface fuel reservoir located north of the reactor pit. The stainless steel reactor vessel is approxi.ately 1.8 • 
in diameter and 3 m long. The fuel reservoir is a stainless steel tank about 0.3 • in diameter and 3 • long. The 
uranium-235 fuel solution was drained fra. the reactor and fuel reservoir in 1959 and the area was later covered with 
soil and asphalt. It is now known as Material Disposal Area X (MDA-X). LAPRE-II is to be removed fra. MDA-X in 1990. 

WASTE INlOBMATIOlf 

Traces of the liquid Metal solution and activation and fission products are believed to re.ain within the reactor pit 
and fuel reservoir. 

RILEASE INlOBMATIOH 

Above background activity level a are found in the area around MDA-X. This is believed to be due to the residuals in the 
vessels within MDA-X and not Migration of radionuclides. 

SWMU CROSS-RIPEREliCE LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

35-002 TA35·1·CA·A/I·HW/RW 
MDA·X 

Tsk 7 : 111 

ASSOCIATED STRUCTURES 

MDA·X 



35-003 WASTEWATER TREATMENT PLABT AHD RECEIVING CANYON 10/31/90 

LOCATION 
TYPE OF UNIT(s) 

UNIT USE 

: TA-35 

: WASTE TREATMENT PLANT 

: TREATMENT/DISPOSAL 

SUMKARY 

MATERIALS MANAGED : SUSPECTED MIXED WASTE 

SUSPECTED HAZARDOUS WASTE 

RADIOACTIVE WASTE 

OPERATIONAL STATUS : DECCMUSSIONED/INACTIVE 

PERIOD OF USE 

HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

SEE BELOW 

SUSPECTED 

KNOWN 

UNIT INlOBMATION 

A waste treatment plant was located at the end of the mesa, near the eastern boundary of TA-35. It consisted of waste 
lines, storage tria, an air filter building, ion exchange colUIInS, and chetnical treatment and precipitation tanks. The 
facility covered an area of 1.7 acres. The receiving canyon was the disposal area for the treated liquids as well as 
.. rgency discharges of 111treated liquids. Two waste lines, nl.lltlers 95 and 70, had outfalls that discharged directly 
into Ten Site Canyon. 

STRUCTURE S\MJ NO. STRUCTURE TYPE STATUS STRUCTURE SWMU NO. STRUCTURE TYPE STATUS 
TA-35·4 35-003(a) tank inactive TA-35-96 35-003(j) storage tank removed 1976 
TA-35·5 35-003(b) tank inactive TA-35-97 35-003(k) storage tank removed 1976 
TA-35·6 35-003(c) tank inactive TA-35·8 35-003(l) ~pit removed 1984 
TA-35·10 35-003(d) hold-up tank bldg removed 1984 TA-35·22 35-003(111) sludge tank removed 1981 
TA-35·36 35-003(e) storage tank removed 1980 TA-35·3 35-003(n) phase separator pit inactive 
TA-35·37 35-003(f) flocculator tank reiiiOVed 1980 TA-35·12 35-003(0) lllllnhole removed 1984 
TA-35-38 35-003(g) regenerant tank removed 1980 TA-35·7 35-003(p) air filter bldg inactive 
TA-35·31 35-003(h) retention tank retiiOVed 1984 TA-35·9 35-003(q) pipe trench removed 1984 
TA-35·78 35-003(i) surge tank removed 1976 

Many of these structures have been removed; however, TA-35-4, -5, -6 and -7 (with .any treatment units removed) remain. 
The phase separator pit (TA-35·3) was noted, during the 1988 E.R. Progr8M site reconnaissance visit, to have been 
abandoned in place. TA-35·4, -5, and -6 were 600-gallon reinforced concrete underground storage tanks used for storage 
of liquid radioactive waste fr0111 building TA-35-2. Tank TA-35-36 was a 28,500-gallon tank used for storage of liquid 
radioactive waste. The tank was comected to the air filter building (TA-35-7) via two lines, each 3 inches in 
diameter, totaling 156 ft in length. A second line between the filter building and the tank was 150 ft long and 2 
inches in dia~~~eter. S.ll segments of piping also r111111in. In particular, an 18 ft·long cont8111inated section of 4-inch 
diaMeter stainless steel pipe was 6 ft under the foundation of a transformer oil storage bank. Another 17 ft-long 
section of this .._ pipe r-ins under two concrete-encased water •ins. In 1985, dec011111issioning of this facility 
included reiiiOVal of TA-35-8, -9, -10, and associated waste lines. The treatment plant had an associated outfall 
[35-003(r)l. 

JASTI INlOBMATION 

The waste going into the treatment plant included radioactive-cont8Minated air fra. the work areas in building TA-35-2 
and liquid cont8Minated with radioactive constituents (Minty stronth.11, but fission frag~~ents, plutoniu., and uranh• 
were also present). The liquids probably also contained solvents and other chetaicals. 

BBLIASB INlORKATION 

The treated liquids (and In soa~e cases 8111ergency discharges of untreated liquids) were discharged fra. the end of the 
~~~esa into Mortandad Canyon. After an accidental spill in 1952, radioactive cont8Mination was found in Ten Site Canyon 
and as far as 3 •lles ... t of TA-35 In Mortandad Canyon. Pools of water were found 1 •I le downstre•. The TA-35 
discharge arM In the canyon has been estiNted as 10,000 square •ters. The residues are being IIIObi lized es evidenced 
by elevated radioactivity levels in the canyon (cited in the CEARP); residues of hazardous, nonradioactive 111terials 
My also be present in the canyon. SOlie s'"urface cont8Mination r .. ins near the old structures at TA-35. Removal of 
the holding tank structures in 1985 required r.aval of approxiNtely 340 cubic •ters of cont•inated soil. The 
excavation reached a depth of 18-20 ft. Up to 346 pCi/g gross beta (Sr-90/Y-90) activity r..ains in the soil at this 
depth. The arM was backfilled to grade. The sludge tri, TA-35-22, and a drainl ine were removed in 1981. Sol l 
surrounding and under the tank had up to 46,000 •/g of soil fra. strontlu.-89 and ceslu.-137. The soil was excavated 
laterally 111tll no further radioactive cont8Mination could be detected. Excavation extended 10 ft downward, 4 ft below 
the botta. of the tri, In tuff. Activity levels in cracks in the tuff ranged between 180 and 5000 pCi/g gross beta. 
Further excavation waa not fMsible. 

<contii'U!d) 



35-003 WASTEWATER TREATKBIJT PLAJIT DD RBCBIVIHG CAHYOH 10/31/90 

Page 2 

SWMU CROSS-BBFEBBNCB LIST 

S\MJ NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STRUCTURES 

35·003(a) TA35·3·SIUST/CA·A/I·HW/RW 35.012 Tsk 7 : 114 TA·35·4 
35·003(b) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 115 TA·35·5 
35·003(c) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 116 TA·35·6 
35·003(d) TA35·3·S/UST/CA·A/I·HW/RW 35.003 Tsk 7 : 124 134 TA·35·10 
35·003(e) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 125 TA·35·36 
35·003(f) TA35·3·S/UST/CA·A/I·HW/RW TA·35·37 
35·003(g) TA35·3·S/UST/CA·A/I·HW/RW TA·35·38 
35·003(h) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 129 TA·35·31 
35·003(i) TA35·3·S/UST/CA·A/I·HW/RW TA·35·78 
35·003(j) TA35·3·S/UST/CA·A/I·HW/RW TA·35·96 
35·0030c) TA35·3·S/UST/CA·A/I·HW/RW TA·35·97 
35·003(l) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 124 TA-35·8 
35·003(m) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 126 TA·35·22 
35·003(n) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 73 TA-35·3 
35·003(0) TA35·3·S/UST/CA·A/I·HW/RW TA·35·12 
35·003(p) TA35·3·S/UST/CA·A/I·HW/RW TA·35·7 
35·003(q) TA35·3·S/UST/CA·A/I·HW/RW Tsk 7 : 124 TA-35·9 
35·003(r) TA35·4·0/CA·I·HW/RW 7 35.023 Tsk 7 : 124 
35·003(misc) TA35·3·S/UST/CA·A/I·HW/RW 35.003 Tsk 7 : 127 128 130·133 

TA35·4·0/CA·I·HW/RW 

7 Indicates uncertainty with RFA Unit correlation. 



35-004 ACTIVE / IHACTIVB CONTAINER STORAGB AREAS 10/31/90 

SUMMARY 
LOCATION TA·35 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

CONTAINER STORAGE AREA 
STORAGE 

OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOD OF USE ? • PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

VNIT INFOBKATIOH 

The following table deac~ibel active satellite sto~age a~eas at TA·35. 

STRUCTURE 
TA·35·25 
TA-35·85 
TA-35·125 
TA-35·125 
TA-35·2 
TA-35·207 
TA-35-67 
TA-35-11 
TA-35·58 
TA-35-128 
TA-35-2 
TA-35·27 
TA-35·86 
TA-35·87 
TA-35·213 

SIMI NO. 
35-004(a) 
35-004(b) 
35·004(C) 
35-004(d) 
35-004(e) 
35-004(f) 
35-004(g) 
35-004(h) 
35-004(i) 
35-004(j) 
35-004(k) 
35-004(l) 
35-004(11) 
35·004Cn> 
35-004(0) 

LOCATION 
east and south sides 
east end, Roo. 109 
south side 
basement, Roo. 1 04 
ROOIR C18 
Roo. 102 

Roo. A135 
Roo. 105 
south side 
Roo. 175, Roo. 158 
no~th dock, outide 

One sto~age a~ea at TA-35-50 was seen du~ing the visual site Inspection. This sto~age a~ea is cu~~ently inactive. 

WASTB INFORMATION 

The following table desc~ibes the sto~ed waste In these a~eas. 

LOCATION 
TA-35-25 
TA-35·85, ·125 
TA-35-125 CbaseRent) 
TA-35·2 
TA-35·207 
TA-35·67 
TA-35·11, ·58, ·128 
TA-35·27 
TA-35·86 
TA-35·87 (Roo. 175) 
TA-35·87 (Roo. 158) 
TA-35-213 

WASTE 
Stodda~d solvent, oil, solvents 
acetone, alcohols, oils, solvents, cont .. inated ~ags, o~ganics 
lase~ dyetsolvents(oil), acetone 
solvents, lase~ dyes, PCB oil, o~ganics, lithiUM chlo~lde 
lase~ dye/solvents, oil, acetone, alcohol 
oils, solvents, f~eon 
oil, cepecito~s, f~eon, solvents 
cont•lnated ~ags, Stodda~d solvent, solvents 
solvents, f~eon, oil, cont .. inated ~ega 
photo wastes, acid 
solvents, oil, alcohol 
solvents, ch .. icals, kl• wipes 

RILBASB INlOBMATIOH 

Releases we~• epp.~ent at TA-35·25 and ·125 du~lng the VSI, howeve~ these a~eas we~e ~epo~tedly cleaned~. Howeve~, 
du~ing an E.R. P~og~ .. site ~econnaissance in 1988, stained soils we~e noted at TA-35-25, -85, -125, -2, -67, -11, and 
-128. The sto~age a~ea at TA-35-2 is inside ~oo. C18; howeve~, a spill that oecu~~ed inside the ~oo. ~an out of the 
~OOIR and onto the soil outside the doo~. The CEARP ~epo~ted leaking d~..- and capec:ito~s in these ... a~eas. The 
sto~age a~ea nea~ TA-35·67 was investipted u pa~t of Envi~or.ental P~obl .. 19 in the DOE Envl~~tal su~vey. Th~ee 
soil seq:~les we~e collected an analyzed fo~ alpha and s- activities, Mtals, pesticidea/PCBs, and volatiles. The 
s_..,les hed low alpha and g._ activities; s.-e Mtals and acetone we~e the only cont .. inants detected. It is rinown 
if the~• have been hazardous ~eleases f~a. the othe~ a~eas. Sto~age a~eas a~e inspected ~egula~ly. 

(contii'Uid) 



35-004 ACTZVB / XNACTZVB COHTAZHER STORAGB AREAS 10/31/90 

Page 2 

SWMQ CROSS-RIFBRINCB LZST 

S~ NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

35-004(8) 
35-004(b) 
35-004<c> 
35-004(d) 
35-00"" e) 
35-004(f) 
35-004(g) 
35-004(h) 
35-004(1) 
35-004(j) 
35-004(k) 
35-004(l) 
35-004(m) 
35-004<n> 
35-004(0) 

TA35-11-CA-A-HW/PP 
TA35-11·CA·A-HW/PP 
TA35·11-CA·A·HW/PP 
TA35·11·CA·A·HW/PP 
TA35-11·CA·A-HW/PP 
TA35·11·CA-A-HW/PP 
TA35-11-CA-A·HW/PP 
TA35-11·CA·A-HW/PP 
TA35-11·CA-A-HW/PP 
TA35·11-CA·A-HW/PP 
TA35-11-CA-A-HW/PP 
TA35-11·CA-A·HW/PP 
TA35-11-CA·A·HW/PP 
TA35·11·CA·A·HW/PP 
TA35·11-CA·A·HW/PP 

Tsk 7 : 102 
? 35.008 Tsk 7 : 103 

Tsk 7 : 104 
Tsk 7 : 104 
Tsk 7 : 105 
Tsk 7 : 106 
Tsk 7 : 107 

35.011 Tsk 7 : 108 
35.004 Tsk 7 : 109 

Tsk 7 : 110 

TA-35-25 
TA-35·85 
TA-35·125 
TA-35·125 
TA-35-2 
TA-35·207 
TA-35·67 
TA-35·11 
TA-35·58 
TA-35·128 
TA-35·2 
TA-35-27 
TA-35·86 
TA-35·87 
TA-35·213 

? Indicates uncertainty with RFA unit correlation. 



35-005 IHACTIVB SURJ'ACB IMPOUNDMENTS 10/31/90 

SUMMARY 

LOCATION TA-35 MATERIALS MANAGED PCBs 
TYPE OF UNIT(s) 

UNIT USE 

OPERATIONAL STATUS 

PERIOD OF USE 
HAZARDOUS RELEASE 

RADIOACTIVE RELEASE 

SURFACE IMPOUNDMENT 

DISPOSAL 

INACTIVE 

1980s 

KNOWN 

NONE 

UBIT INlOBMATION 

HAZARDOUS WASTE 

SOLID WASTE 

There are two surface i~ts currently awaiting closure according to submitted closure plans. One pond is located 
to the east of TA-35-85 [35-005(a)]. It was a Gunite-lined waste oil i~t that had overflowed in the past, as 
indicated by stained soil and rock along the North Mesa rill. The pond was built to collect oil that 111ay be spilled from 
the oil handling syate111 at the chemical laser facility <TA-35-85). Drains in the berllld areas surrounding the oil 
handling facilities discharged to this pond. Additionally, drains from oil-handling equipment inside of TA-35-85 may 
also have discharged to this pond. When the pond was in use, it was periodically~ and the oil was recycled (see 
35-0D7>. The other pond [35-00S(b)] is located on a bench south of TA-35·125. This pond was also a Gunite·lined waste 
oil i~t that received waste oil frcn electrical equipment inside buildings TA-35-124, -125, and -126. When the 
pond was in use, it was periodically ~ and the oil was recycled (see 35-007). A stained area from past overflow 
was 6 ft wide and extended to the canyon floor. 

WASTB INFORMATION 

Ston. water and liquids containing waste oil frOM TA-35·85 and TA-35-125 were discharged to the ponds. Solvents were 
also present in the liquid discharged to the TA-35·85 and TA-35·125 ponds. 

RBLEASB INFORMATION 

Both ponds show evidence of continued releases through overflows. Soil samples frOM the stained areas around both 
i~ts were analyzed for PCBs in 1985 for the site characterization progr• although no analysis for volatile or 
semi-volatile cont•inants were conducted. Samples from both areas were below the PCB detection limit of 1 microgram/g. 
The TA-35-125 l~t was investigated as Environmental Problem 16 in the DOE Environmental Survey. Three soil or 
sludge samples were collected frOM within the impoundment. Gamma activity screens of the samples indicated only natural 
activities. A few Metals and organic c~ were detected. EP toxicity tests of the sludge· indicated elevated lead 
concentrations, but they were far below the EP·toxic level. Both the TA-35·85 and ·125 ponds were drained in August, 
1988. The overflow area frOM the TA-35-125 pond was also investigated as Environmental Problem 21 in the DOE 
Environmental Survey. Three samples, taken at 50 ft intervals down the slope below the impoundment, were analyzed for 
alpha and g ... activity, pesticides/PCBs, and volatile organic cCiq)Ounds. Alpha and gaA~M •ltters were detected, at 
low levels, as were sOMe PCBs and volati lea. In 1988, the lIquid and sludge frOM both ponds were sampled. The lIquid 
sample frOM TA-35·85 was analyzed for volatile organics, PCBs, E.P. toxicity metals, and radionuclide activity. 
Analytical results indicate that the TA-35·85 liquid contains sa.e volatile organics and above-background alpha 
activity. The concentratiorw of •tala were below E.P. toxicity Mini- concentratiorw, and no PCBs were detected. 
Sludge fr011 TA-35-85 was analyzed for volatile organics and E.P. toxicity Metals. Volatile organics were detected and 
lead was the only •tal above E.P. toxicity Mini- concentration. Liquid SMPles frOM TA-35·125 were analyzed for 
volatile organics, PCis, radionuclide activity, and E.P. toxicity metals. Volatile organics were the only analytes 
detected, radionucl ide ectfvfty was at bec:kground and Metals were far below E.P. toxic Mini- concentratlorw. Sludge 
saq>les frOM TA-35-125 were analyzed for volatile organics; several c~ were present in the saq>le in detectable 
concentrations. 

SJKU CROSS-RBFERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

35-00S(a) TA35·8·CA/SI-A-PP 35.005 Tsk 7 : 75 
35-00S(b) TA35·8·CA/SI-A·PP 35.006 Tsk 7 : 76 

ASSOCIATED STRUCTURES 

NEAR TA-35·85 
SOUTH OF TA-35-125 



35-00& DBCOMKISSIORED StJIUPACB IXPOUHDMBN'l' 10/31/90 

LOCATION TA-35 MATERIALS MANAGED SUSPECTED HAZARDOOS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SURFACE IMPOONDMENT 
STORAGE/0 I SPOSAL 

OPERATIONAL STATUS : DECCIIMISSIONED 
PERIOD OF USE : ? - 1985 
HAZARDOOS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNIT INlORMATION 

A lagoon was removed and the pond east of TA-35-85 (see 35-005(a)l was built in its place in 1985. The chemical laser 
facility used the lagoon to dispose of waste oil. 

WASTB INlORMATION 

The liquids discharged to the pond contained waste oil. It is U'\known if other wastes, such u solvents, were also 
present. 

BBLBASB INFORMATION 

It is unknown whether the pond released hazardous waste. However, the CEARP survey noted that the lagoon had 
occasionally overflowed to the canyon. 

SWMU CROSS-BEFBRBNCB LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35-006 TA35·9·SI/O·I·PP Tsk 7 : 77 TA-35·85 



35-007 WASTB OIL TRBATKBft 10/31/90 

SUJIKARY 

LOCATION : TA-35 MATERIALS MANAGED SOLID WASTE 
TYPE OF UN IT (a) : WASTE TREATMENT SUSPECTED HAZARDOUS WASTE 
UNIT USE : TREATMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 7 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

TA-35 has an active waste oil treatment system. The ayst .. includes an oil recovery unit that is enclosed in a trailer 
located in a curbed area behind TA-35-125. The syste11 IIIIINIIIft waste oil from TA·35 operations. This system includes a 
vacuum system and molecular sieves for water and carbon removal. The systa. also utilizes an underground storage tank, 
TA-35-197, located behind TA-35-125. Total capacity is 1,000 gallons. However, according to u.s. DOE description of 
underground storage tanks, the capacity of TA-35·197 is 24,000 gallons. 

WASTB IHlORMATION 

Wastes handled are waste oils fr0111 TA-35 operations. These oils contain water and other contaminants which nust be 
removed in order for the oil used in the Marx units to function properly. 

RILBASB INlORMATION 

This unit does not discharge to the environment. However, the curbed area discharged to the waste oil pond south of 
TA-35-125 [see 35-005(b)]. There have been no known hazardous releases. 

SWKU CROSS-BBPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35-007 ** 35.021 Tsk 7 : 97 NEAR TA-35-125, TA·35-197 

** No corresponding E. R. Progra111 unit. 



35-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SURFACB DZSPOSAL / LANDFZLL 10/31/90 

TA-35 
SURFACE DISPOSAL 
DISPOSAL 
INACTIVE 
? 

NONE 
NONE 

81lMKARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SOLID WASTE 

VNZT XNlOBMATXON 

There is an open surface disposal area on the north side of TA-35. This area consists of material thrown over the 
canyon rim near the center portion of TA-35-85. The debris extends frcn the canyon rill to the canyon floor. 

JASTI XHlOBKATZON 

The debris in the canyon behind TA-35-85 included scrap metal and pipe, paint cans, a 55-gallon drun, and miscellaneous 
building materials. Nonhazardous debris included concrete, conduits, asphalt, pipe, reinforcing rod, and dirt. 

RELEASB ZNFORMATXON 

There have been no known releases of hazardous ~~aterial frcn this surface disposal area. 

SWMU CROSS-BEFERBNCI LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35-008 TA35-12·0L·I·SW 35.009 Tsk 7 : 100 101 TA-35-85 



35-009 SBP'l'J:C SYSTBKS 10/31/90 

S'QMKARY 
LOCATION TA-35 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM SUSPECTED HAZARDOUS WASTE 
UNIT USE TREATMENT/DISPOSAL 

; 

OPERATIONAL STATUS : ACTIVE/INACTIVE 

PERIOO OF USE : SEE BELOW 

HAZARDOUS RELEASE : UNKNOWN 

RADIOACTIVE RELEASE : NONE 

VHIT IHFOBMATION 

Two active and two inactive septic systems are present at TA-35. The c~ts of these systems are: 

STRUCTURE 

INACTIVE 
TA-35·14 
TA-35·15 
TA-35·16 
TA-35·76 

TA-35-n 

ACTIVE 
TA-35·44 
TA-35·45 
TA-35·65 

S\11.1 NO. PERIOO OF USE UNIT TYPE 

35·009(a) 1951 - 1975 tank 
35·009(a) 1951 - 1975 dosing chamber 
35·009(a) 1951 - 1973 distribution box 
35·009(b) 1966 - 1975 tank 

35·009(b) 1966 - 1975 distribution box 

35·009(c) 1961 • present tank 
35·009(c) 1961 • ? distribution box 
35·009(d) 1966 • present tank 

CAPACITY 

1500 gal. 

1290 gal. 

1600 gal. 

CONSTRUCTION 

reinforced concrete 
71 X 14.5' X 6' 
reinforced concrete 
2.7' X 3.3 1 X 2.7' 

OVERFLOW 

dosing chamber (TA-35·15) 
distribution box CTA·35·16) 
drain field and outfall 
distribution box CTA-35-n> 

drain field and outfall 

~weekly 
leach field and 2 outfalls 
~ weekly/leach field/ 
outfall 

Additionally, a sewer drainline [35·009(e)] fro. the sodiUM building, TA-35·25, discharges to an outfall in Ten Site 
Canyon approxi1111tely 30 ft fro. the building. 

The inactive systems discharged to drain fields. SysteM TA-35·14, ·15, and ·16 discharged to a drain field on the south 
rill. This systeM was abendoned in place in 1975. Syst• TA-35-76 and -n discharged to a drain field. During an E.R. 
site visit in 1988, an outfall that had an odor of sanitary waste was noted near TA-35-n. This suggests that this 
septic systeM lillY be active, although it was reported as abandoned in place in 1975. System TA-35·44 discharges to a 
leach field that consists of three trenches covering a total area of 1600 square feet. The outfall fro. this syst• Ia 
registered as an ~l'llitted indiviQJ&l l !quid waste stre• with EID registration runber LA-40. Syste11 TA-35·65 
discharges to a leach field that consists of three trenches covering a total area of 1800 square feet. It is also 
registered as an ~l'llitted indivickJal liquid waste stre• with EID registration runber LA-41. TA-35-65 is ~ 
because its leach field is saturated. Tank TA-35·44 is believed to have gone to a distribution box, TA-35·45 
[35·009(c)l,· before being~ on a weekly schedule. TA-35·16 has been removed. 

JASTB IBPORKATION 

The septic syst .. .anage pri•rily sanitary waste. Sa.e industrial waste ... y have been discharged to the tanks. 

ULJASB J:lflORJIATIOI 

The presence and extent of cont .. lnants In the drain fields and outfall areas are unknown. 

IOTBS 

Units formerly identified as 35·009Cb) and (c) were all c~ts of a single septic syst•; these CClq)Onents are now 
identified as 35·009Ca). Units fol'llerly Identified as TA-35·76 and -n are c~ts of a single septic syst•; both 
are now designated 35·009(b). Unit fon~erly identified as 35·009Cf) is part of a septic syste. with newly identified 
distribution box TA-35·45; these structures are both designated 35·009(c). Septic ayste. TA-35·65 has been renumbered 
to 35·009Cd). 

(conti....cl) 



35-009 SBPTIC SYSTBHS 10/31/90 

Page 2 

SWKQ CROSS-RIPBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35-009(8) 
35-009(b) 
35-009(c) 
35-009(d) 
35-009(e) 

TA35-6-ST-I/A-HW/RW 
TA35-6-ST-I/A-HW/RW 
TA35-6-ST-I/A-HW/RW 
TA35-6-ST-I/A-HW/RW 
** 

Tsk 7 : 63 
Tsk 7 : 48 64 

? 35.010 Tsk 7 : 65 
Tsk 7 : 66 

? 35.022 Tsk 7 : 67 

TA-35-14, -15 -16 
TA-35-77, -76

1 

TA-35-44 -45 
TA-35-65

1 

TA-35-25 

? Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progr• ~:nit. 



35-010 SANITARY LAGOOB AHD SAHD PILTBR 10/31/90 

SQJQWtY 
LOCATION : TA·35 MATERIALS MANAGED : SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: SURFACE IMPCIJNOMENT 
: TREATMENT/DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PER lCD OF USE : SEE BELOW 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT IHPOBMATIOH 

SUSPECTED MIXED WASTE 
SUSPECTED HAZARDOUS WASTE 

This unit is three lagoons and four sand filters designed for biological treatment of liquid waste. 

STRUCTURE 
TA-35·144 
TA·35·145 
TA-35·146 
TA·35·215 

SWMU NO. 
35·010(1) 
35·010(b) 
35·010(C) 
35·010(d) 

TYPE 
lagoon 
lagoon 
lagoon 
sand filter 

DIMENSIONS 
240 1 X 591 

1001 X 115' 
105 1 X 115 1 

1001 X 45 1 

YEAR INSTALLED 
1975 
1975 
1975 
1980 

The sides of the lagoons are concrete; the bottOMS are lined with a •ixture of bentonite and topsoil. The four sand 
filters are plastic lined. The lagoons and the sand filter are located in the canyon 300 ft east of TA-35. This 
info,...tion was at.tractad fr011 engineering recorda. The lagoons receive liquid waste fr011 TA-50, TA-55, TA-48, and 
TA·35. 

WASTI INlORKATIOH 

Most of the waste is sanitary; however, s0111e waste fr011 photo processing and other industrial drains is present. In 
past years, smell quantities of radionuclides, solvents, and other ch .. icals were present in the waste streams. 

RILIASB INFOBMATIOH 

Liquids flow fr011 the lagoona through the sand filter to a NPDES·pel'lllitted outfall (see Appendix A) in a tributary of 
Mortandad Canyon. The extent of any hazardous release, if any, is not known. 

S!MU CROSS-RIPIRINCB LIST 

SWMl.! HUMBER CEABP IQENTIFIC6TIQN NVMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATEQ STRUCTURES 

35·010(a) TA35·10·SI·A·HW 35.013 Tsk 7 : 78 TA-35·144 
35·010(b) TA35·10·SI·A·HW 35.014 Tsk 7 : 79 TA-35·145 
35·010(C) TA35·10·SI·A·HW 35.015 Tsk 7 : ao TA-35·146 
35·010(d) TA35·10·SI·A·HW 35.016· Tsk 7 : 74 TA-35·215 

35.019 
35·010(111iSC) TA35·10·SI·A·HW 35.013· Tsk 7 : 53 TA-35·215 

35.019 



35-011 ACTIVB UHDBRGROUHD TANKS 10/31/90 

LOCATION 
TYPE OF UN!T(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA·35 
UNDERGROUND TANK 
STORAGE 
ACTIVE 
1969 • PRESENT 
UNKNCMI 
UNKNOWN 

SQJQIABY 

MATERIALS MANAGED : RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 

UNIT INFORMATION 

Two storage tanks [35·011(a)l are located in the basement of TA-35·2. The tanks hold about 1,000 gallons each and are 
active. HSE-7 removes the liquid from the TA-35·2 tanks and transports the liquid to TA·SO for treatment. An 
underground storage tank of 10,000 gallon capacity, TA-35·159 [35·011(b)], is located on the west side of Building 
TA·35·85. The U.S. DOE description of underground storage tanks specifies the capacity of TA-35·159 to be 4,000 
gallons. Another tank, TA·35·197 [35·011(c)], is located on the east side of TA-35·125 (an aboveground tank is also 
associated with this system). Two underground storage tanks [35·011(d)] are located 50ft south of the high voltage 
development laboratory, TA·35·188. The tanks are used to store dielectric oil. They are 9ft Long and 10.6 ft in 
diameter, with capacities of 6,000 gallons each. These tanks were installed in 1969 and they are presently active. 

WASTB INFORMATION 

The TA-35·2 tanks receive plutonium-contaminated solutions frOM activities in Building TA·35·2. The solutions probably 
include solvents and other chemicals. The waste in the 10,000 gallon tank consists of contaminated oil frOM TA·35·85. 
The TA-35·125 and the associated aboveground tank store hazardous waste. The two tanks near TA·35·188 reportedly store 
contaminated dielectric oil. 

RELEASE INFORMATION 

There have been no known hazardous releases to the environment. However, until site characterization yields information 
that indicates there were no releases, it must be assumed, based on historic infonaation, that old underground storage 
tanks have leaked. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

35·011(a) 
35·011(b) 
35·011(c) 
35·011(d) 

** 
TA35·7·UST/SST·A/I·PP 
TA35·7·UST/SST·A/I·PP 
** 

35.020 
Tsk 7 : 68 
Tsk 7 121 
Tsk 7 123 
Tsk 7 122 

ASSOCIATED STRUCTURES 

TA·35·2 
TA-35·159 
TA·35·197 
SOUTH OF TA·35·188 

** No corresponding E. R. Progr• unit. 



35-012 UNDERGROUND STORAGE TAHltS 10/31/90 

LOCATION : TA-35 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 

: UNDERGROUND TANK 
: STORAGE 

OPERATIONAL STATUS : UNKNOWN 
PERIOD OF USE EST. 1976- 1985 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT IHPORMATION 

Underground storage tank TA-35-158 [35-012(a)] was located neer the Chemical Laser Facility, TA-35-85. The tank had a 
capacity of 1,000 gallons and was used to contain liquids fro. spills in TA-35-85. Engineering drawing ENG-R5117 
indicates that the tank was removed in 1985; the tank •Y, however, still be present. Two lnierground storage tanks 
(TA-35-278 and -279) [35-012(b)l are referred to as "oil siege tanks". The tanks are located southwest of the 
experimental support laboratory (TA-35-207). The actual contents of the tanks and their function are unknown. These 
tanks have been removed. 

WASTE IHPORMATION 

Waste oils and possibly solvents and chemicals are believed to have been in the liquid discharged to TA-35-158 
[35-012(a)]. The siege tanks are assumed to have .anaged oil; other possible cont .. inants are unknown. 

RILEASE IHPORKATION 

It is unknown whether the tanks leaked. However, until site characterization yields infonmetion that indicates there 
were no releases, it .ust be assUMed, based on historic infor.ation, that old underground storage tanks have leaked. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

35-012(a) TA35-7-UST/SST-AJI-PP Tsk 7 : 117 
35-012(b) ** 7 35.024 Tsk 7 : 95 96 

7 35.025 

ASSOCIATED STRUCTURES 

TA-35-158 
TA-35-278, -279 

7 Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progr .. unit. 



35-013 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-35 
SUIP 

DISPOSAL/STORAGE 
: ACTIVE 

LATE 1970s - PRESENT 
SUSPECTED 
SUSPECTED 

SUMPS 10/31/90 

SUMMARY 

MATERIALS MANAGED SANITARY WASTE 

VNIT INlOBMATION 

SUSPECTED MIXED WASTE 
SUSPECTED HAZARDOUS WASTE 

Some liquid waste generated at TA-35 is stored in sumps prior to treatment. There are SUIPS [35-013Ca)] located in the 
basement of TA-35-213. These sumps have capacities of 50-100 gallons. If the liquid in the sumps exceeds a standard 
for radioactivity the wastes are taken to TA-50 for treatment, otherwise, the wastes are discharged to the lagoons Csee 
35-010). Liquid wastes from TA-35-2 [35-013Cb)l and TA-35-27 [35-013Cc)] are collected in sumps located in the basement 
of each building. There are two sump pumps in TA-35-27 and one sump~ in TA-35-2. These wastes are also discharged 
to the TA-35 lagoon system. There are four sumps in the ground floor of TA-35-85 [35-013(d)]. The drains on the sumps 
are sealed and oil and grease now fill the sumps. The drains of these sumps are believed at one time to have gone to 
Tank TA-35-158 (see 35-012). 

WASTB INFOBMATIOB 

The wastes at TA-35-213 are sanitary and industrial with possible radionuclide conta.ination. Wastes collected in 
TA-35-2 and TA-35-27 are believed to be sanitary, but some industrial waste could be present and lillY include solvents 
and other chemicals and small quantities of radionuclides. TA-35-85 sumps currently hold oil and grease; substances 
previously discharged to these sumps are unknown. 

BBLEASB INFORMATION 

The wastes from TA-35-213, -2, and -27 that do not go to TA-50 are discharged to the sanitary lagoon, sand filter, and 
outfall. Presently, materials remain in the sumps at TA-35-85. 

SWMU CROSS-BBPBBBBCB LIST 

SWMU NUMBER. CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35-013(a) - Tsk 7 : 69 TA-35·213 
35-013(b) ** Tsk 7 : 70 TA-35·2 
35-013(c) ** Tsk 7 : 71 TA-35-27 
35-013(d) ** Tsk 1: n TA-35·85 

** No corresponding E. R. Progra. unit. 



35-014 OPERATIONAL RELEASES 10/31/90 

SUJIKUY 

LOCATION TA-35 
TYPE OF UNIT(s) OPERATIONAL RELEASE 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 
RADIOACTIVE WASTE UNIT USE DISPOSAL 

OPERATIONAL STATUS INACTIVE PCBS 
PERIOO OF USE 1950s - 1970s 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

QNIT IBPORKATION 

The soils at the east end of TA-35 have, in some places, above-background levels of radionuclides and perhaps other 
materials due to spills, air releases, and other routine releases which occurred during early operations at TA-35. High 
levels of radionuclide uptake have been measured in vegetation along the southwest area of TA-35-2 [35-014(a)). An area 
with peach or nectarine trees outside TA-35-2 has been s~led, begiming in 1977. The vegetation S&q)les were found to 
have above-background levels of tritium, strontium-90, plutonium-239, and natural uranium. Additionally, a leaking drum 
[35-014(b)l was near TA-35-2. The drum has been removed. A stained area [35-014(c)] 10 ft wide by 20 ft long was 
observed near TA-35-29 during an E.R. Progr1111 site recorn~~issance visit. This staining •Y be the result of past oil 
spills from aboveground tanks located in the area. The tanks are labeled as PCB-free. Two additional stained areas 
[35-014Cd>l were noted at siege tanks 1 and 2, near TA-35-29. This staining may be the result of dielectric oil leaks 
from the valve system of the siege tanks. Three dielectric oil spill areas [35-014(e)] are associated with past 
operations at the Chemical Laser Facility, TA-35-85. Two areas are located on the north side of TA-35-85 and the third 
is on the west side, between TA-35-85 and -222. Stained soil [35-014(f)] was also noted on the east side of the high 
voltage development laboratory, TA-35-188. The staining appears to be from a leaking dielectric oil handling syst .. 
that connects an underground storage tank to the building. Three stained soil areas [35-014(g)] are present near the 
carbon dioxide laser facility, TA-35-86. One stain is 4ft long by 2 ft wide in the discharge area of the ston. drain 
system. The second area is directly south of TA-35-86. The third stained area is froa an oil spill which ran into a 
ston. culvert, across a parking lot at TA-35-207, and over the canyon ri~ into Ten Site Canyon. 

WASTB INFORMATION 

The wastes consist of radionuclides and possibly chemicals. The drum near TA-35-2 contained oil with 50.4 
micrograms/gram of PCB in the oil. The stained areas near TA-35-25, -85, -86, and -188 probably contain oil. 

RBLEASB INFORMATION 

The wastes may be undergoing IIIObi l ization by natural processes. The extent of cont1111ination is unknown. Soil s&q)les 
from stained areas near TA-35-85 and -188 showed detectable concentration of PCBs. The carbon dioxide laser facility 
presently uses only •ineral oil with no PCBs. Types of oil used in past operations are unknown. The oil spill area 
from TA-35-86 that ran across the parking lot by TA-35-207 and into the canyon was investigated as part of Environmental 
Probl*' 25 in the DOE Environ~~ental Survey. Eleven SIIIIPles were collected along the stained trace of the spill to the 
canyon bottom and 100 ft downstre1111. The slq)les were analyzed for •tals, pesticides/PCBs, alpha-, beta-, and 
gllllllll·t!lllitters, s1111ivolatile organics, and volatile organics. So. cont1111inants of each type were detected, except for 
beta- e111i tters. 

SJMU CROSS-REFERENCE LIST 

~\MJ NUMBER k~ABe IRi~IIFICATION ~liR'~~ RFA UNIT ~~R. R~bEAS~ SITE INFQ 1 ASSOCIATED STRUCTURES 

35-014(a) - Tsk 7: 88 EAST END OF TA-35 
35-014(b) TA35·2·CA·I/A·HW/RW TA-35·2 
35·014Cc> TA35·2-CA·I/A·HW/RW Tsk 7 81 TA-35·29 
35-014(d) TA35·2-CA·I/A·HW/RW Tsk 7 8283 TA-35·29 
35·014Ce> TA35·2·CA·I/A·HW/RW Tsk 7 84 TA-35·85 
35-014Cf) TA35·2·CA·I/A·HW/RW Tsk 7 85 TA-35·188 
35-014(g) TA35·2·CA·I/A·HW/RW Tsk 7 86 87 TA-35·86 

** No corresponding E. R. Progr• unit. 



35-015 DBCOMXISSIOHBD WASTB OIL TREATMENT 10/31/90 

S'OMXARY 

LOCATION : TA-35 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: WASTE TREATMENT 
: TREATMENT 

DECOMMISSIONED 
? 

NONE 

NONE 

UNIT INFORMATION 

At one time a tank far. [35·015(a)] that included tanks TA-35·149, ·150, ·151, ·152, ·153, and -154, a grease trap, and 
oil treatment unit was used to treat waste oil. These have been removed. Another oil handling facility [35·015Cb>l was 
located near TA-35·29 for treating oil from the Gemini Syst•. This syst• has been re110ved. 

WASTB INPORMITION 

These units treated waste oil. 

RBLBASB INFORMATION 

Spills from the tank far. were discharged to a stol'lll s-r and into the canyon by TA-35-207. lll'p8Cts fro. thfa practice 
have not been assessed. Stained areas have been noted throughout the tank far.. Existing data verifies that there are 
no hazardous constituents in the oil at the tank farm or TA-35-29. 

SWMU CROSS-REFBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RElEASE SITE INFO. 

35·015(a) TA35·7·UST/SST·A/I·PP 35.008 Tsk 7 : 89·94 

35·015(b) TA35·7·UST/SST·A/I·PP 

ASSOCIATED STRucTURES 

TA-35·149, ·150, ·151, ·152, ·153, 
·154 

NEAR TA-35·29 



35-01& DRAINS UD OUTJ'ALLS 10/31/90 

SUMMARY 

LOCATION TA-35 MATERIALS MANAGED PCBs 
TYPE OF UNIT(s) ClJTFALL 

UNIT USE DISPOSAL 

OPERATIONAL STATUS ACTI VE/1 NACTI VE 

PERIOD OF USE SEE BELOW 

HAZARDOUS RELEASE SUSPECTED 

RADIOACTIVE RELEASE KNOWN 

tJNI~ INFORMATION 

The following are drainlines and outfalls in TA-35: 

STRUCTURE PERIOD 
SIMJ NO. SERVED USE OF USE STATUS 

35·016(8) TA-35·34 sodiun testing 1958 - ? inactive 
cooling water 

35·016(b) TA-35·87 photo processing 1977 • present active 
35·016(c) TA-35·67 warehouse 1964 - ?/ inactive/ 

1964 - 1987 inactive 
35·016(d) TA-35·46 reactor components 1962 - ? inactive 
35·016(e) TA-35·85 chen~ical laser 1977 - ? inactive 
35·016(f) TA-35·85 stom drains ? • present active 
35·016(11) TA-35·213 target fabrication 197'9 • present active 
35·016(h) TA-35·213 ston~ drains 197'9 • present active 
35·016(1) TA-35·249 atom drains ? • present active 
35·016(j) TA-35·125 aton1 drains 1975 • present active 
35·016(k) TA-35·29 gas laser 1961 - 1987 inactive 

35·016(l) TA-35·29 storm drains 1961 • present active 

35·016(m) TA-35·33 cooling tower 1966 - 1982 inactive 
35·016(n) TA-35·86 ston1 drains 1977 • present active 
35·016(0) TA·35·2 ston1 drains 1951 • present active 
35·016(p) TA-35·27 ru:lear safeguards 1968 • present active 

research 
35·016(q) TA-35·34 stom water col· ? • present active 

lection basins 

DRAINLINE 
LENGTH 

70 ft 

175 ft 
75 ft/ 
125 ft 
50 ft 
50 ft 
50 ft 
100 ft 
300 ft 
50 ft 
50 ft 
40 ft 

55 ft 

10 ft 
75ft 
125 ft 
20 ft 

? 

SUSPECTED RADIAOCTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

SOLID WASTE 

NPDES OUTFALL 
NO. LOCATION 

04A089 Ten-Site Canyon 

06A132 Ten-Site Canyon 
04A088/ Ten-Site Canyon 
04A012 
04A087 Ten-Site Canyon 
04A090 Upp. Mortandad Cyn. 
(none) Upp. Mortandad Cyn. 
04A127 Upp. Mortandad Cyn. 
<none> Upp. Mortandad Cyn. 
(none) Upp. Mortandad Cyn. 
(none) Ten-Site Canyon 
04A116 Ten-Site Canyon 

tributary 
(none) Ten-Site Canyon 

tributary 
034039 Upp. Mortandad Cyn. 
(none) Ten-Site Canyon 
(none) Upp. Mortandad Cyn. 
(none) Upp. Mortandad Cyn. 

(none) Ten-Site Canyon 

An E.R. Progr81R site recOIY\Iissance in 1988 located the locations of .ost of these outfalls. Oil spills have occurred 
in the source areas of TA-35·85, TA-35·29, end TA-35·86 stom drainage systems. 

YASTB INFORMATION 

Wastes managed by IIIOSt of these drainl ines end outfalls are unknown. The outfall fr011 TA-35·87 is sampled for silver 
and cyanide l.nder NPDES pemit requir...,..ta. Drainlinea fr011 TA-35·213 are suspected of containing trith.11. The 
concrete catch basin for the TA-35·29 atom drains was noted to have direct a- radiation readings SOX above 
backgrOU1d during the 1988 E.R. Progr• site visit. 

ULBABI INlOBMATIOJI 

The extent of hazardous or radioactive releues fra. the outfalla is unknown. The atom water collection basin near 
TA-35·34 was investigated as pert of Envirorwental Probl• 24 in the DOE Envirorwental Survey. Three samples of 
sedi111ent in the basin were analyzed for volatile and ••!volatile organics, Peas, end alpha·, beta·, end pnna·•itters. 
SeMivolatile organics, PCBs, .. tala, alpha· and ~-.. itters were detected in the samples. No volatile organics or 
beta·e111itters were present in detectable concentrations. 

(continued) 



35-016 DRAXIIS AIID OU'l'I'ALLB 10/31/90 

Page 2 

SWXU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

35·016(8) ** Tsk 7 : 44 TA-35·34 
35·016(b) ** Tsk 7 : 45 TA-35·87 
35·016(c) ** Tsk 7 : 46 TA-35·67 
35·016Cd> ** Tsk 7 : 47 TA-35·46 
35·016Ce) TA35·5·0·A·HW Tsk 7 : 49 TA-35·85 
35·016(f) ** Tsk 7 : 50 TA-35·85 
35·016(g) TA35·5·0·A·HW Tsk 7 : 51 TA-35·213 
35·016(h) ** Tsk 7 : 52 TA-35·213 
35·016( i) ** Tsk 7 : 54 TA-35·249 
35·016(j) ** Tsk 7 : 55 TA-35·125 
35·016(k) TA35·5·0·A·HW Tsk 7 : 56 TA-35·29 
35·016(l) ** Tsk 7 : 57 TA-35·29 
35·016(m) ** 35.022 Tsk 7 : 58 TA-35·33 
35·016(n) ** Tsk 7 : 59 TA·35·86 
35·016(0) ** Tsk 7 : 60 TA-35·2 
35·016(p) ** 35.023 Tsk 7 : 61 TA-35·27 
35·016Cq) ** NEAR TA-35·34 

** No corresponding E. R. Progr811 ~Alit. 



35-017 SOIL OOHTAKIHATIOH •aoK REACTOR OPERATIONS 10/31/90 

SUJIKABY 

LOCATION : TA·35 MATERIALS MANAGED RADIOACTIVE YASTE 
TYPE OF UNIT(s) 
UNIT USE 

: SOIL CONTAMINATION 
: DISPOSAL 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1953 • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : SUSPECTED 

UNIT IHPORKATIOH 

Three reactors, LAPRE I, LAPRE 11, end LAMPRE, were operated at TA-35·2 from 1953 to the early 1970s. LAPRE I was built 
in 1953 end went critical in 1956. LAPRE II was constructed in a steel-lined pit to the south of TA-35·2. LAPRE II was 
defueled in 1959 and all associated equipment, except the vessel end fuel storage reservoir, were removed. The 
remaining portions of LAPRE II were covered with soil end asphalt in 1968, and this area is Material Disposal Area X 
(see 35·002). LAMPRE was built in the 1960s in the area for~~~erly occupied by LAPRE I. LAMPRE operated ~til 1964 and 
was decommissioned in the 1970s. Some of LAMPRE's sodiua coolant was placed in Material Disposal Area W (see 35·001). 
During FY 1980, the reactor vessel, graphite rods, control rods, and associated syste• were removed and disposed of at 
Area G, TA·54. 

WASTB IHPOBMATIOH 

Operational atmospheric releases and spills MIY have contained radionuclides and hazardous contaminants. 

BBLBASB IHPOBMATIOH 

The extent of soil cont•ination fra. reactor operations is ~nown. 

SWMO CROSS-RIPBREHCB LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

35·017 TA35·1·CA·A/I·HW/RW 35.001 Tsk 7 : 98 99 
35.002 

ASSOCIATED STRUCTURES 

TA·35·2 



35-018 LEAKING PCB TRANSFORMERS 10/31/90 

StJMMARY 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-35 
SOIL CONTAMINATION 
DISPOSAL 

MATERIALS MANAGED SOLID WASTE 
PCB a 
SUSPECTED HAZARDOUS WASTE 

INACTIVE ( 7) 

SEE BELOW 
UNKNOWN 
NONE 

UNIT INlORMATIOH 

Transformers reported to have been leaking during a transfonaer assessment survey include: 

TRANSFORMER 
PURCHASE PCB ASSESSMENT 

S\MJ NO. STRUCTURE LOCATION DATE ID NO. DATE ASSESSMENT 
35-018(a) TA-35-32 south of building ? 5024 9/23/85 active leak requiring drip 

pan; no spill containnent; 
located on porous concrete pad 

35-018(b) TA-35-2 basement ? 5547 ? moderately active leak; no 
spill containment 

The transformer at TA-35-32 was placed on a list of leaking transformers requiring daily inspection on 7/23/87. The 
current status of both transformers is unknown. 

WASTB IHPORMATIOH 

The transformers were leaking dielectric oil containing PCBs. Other potentially hazardous constituents are unknown. 

BBLBASB INlOBMATIOH 

The transformer near TA-35-32 was dripping onto a porous concrete pad. The extent of release to the underlying and 
surrounding soil is unknown. It is unlikely that the transformer in the basement of building TA-35-2 released to the 
environment. 

SWKU CROSS-BBPEREHCB LIST 

S\MJ NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

35-018(a) 
35-018(b) 

** 
** 

ASSOCIATED STRucTURES 

TA-35-32 
TA-35-2 

** No corresponding E. R. Progr• unit. 



SWMU 

35-001 
35-002 
35-003(a) 
35-003(b) 
35-003(c) 
35-003(d) 
35-003(e) 
35-003(f) 
35-003(g) 
35-003(h) 
35-003(i) 
35-0030) 
35-003(k) 
35-003(1) 
35-003(m) 
35-003(n) 
35-003(0) 
35-003(p) 
35-003(q) 
35-003(r) 
35-004(a) 
35-Q04(b) 
35-004(c) 
35-004(d) 
35-004(e) 
35-004(f) 
35-004(g) 
35-004(h) 
35-004(i) 
35-004(j) 
35-004(k) 
35-004(1) 
35-004(m) 
35-004(n) 
35-004(0) 
35-005(a) 
35-Q05(b) 
35-006 
35-007 
35-008 

Rev. 1, 411 Ot'90 

LAN:T A-Unils/51 

TA-35 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

35-1' 35-2 
35-1' 35-2 

35-1 
35-1 
35-1 
35-2 
35-2 
35-2 
35-2 
35-2 
35-2 

Not shown 
Not shown 

35-2 
35-2 
35-2 
35-2 
35-2 
35-2 
35-2 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-2 
35-2 
35-1 
35-3 
35-3 
35-3 
35-3 
35-3 
35-1 
35-1 
35-1 
35-1 
35-1 



SWMU 

35-009(a) 
35-009(b) 
35-009(c) 
35-009(d) 
35-009(e) 
35-010(a) 
35-010(b) 
35-010(c) 
35-010(d) 
35-011 (a) 
35-011 (b) 
35-011 (c) 
35-011 (d) 
35-012(a) 
35-012(b) 
35-013(a) 
35-013(b) 
35-013(c) 
35-013(d) 
35-014(a) 
35-014(b) 
35-014(c) 
35-014(d) 
35-014(e) 
35-014(f) 
35-014(g) 
35-015(a) 
35-015(b) 
35-016(a) 
35-016(b) 
35-016(c) 
35-016(d) 
35-016(e) 
35-016(f) 
35-016(g) 
35-016(h) 
35-016(i) 
35-0160) 
35-016(k) 
35-016(1) 

Rev. 1 , 411 0/90 

LAN:TA-Units/52 

TA-35 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

35-1, 35-2 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-3 

Not shown 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-1 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-3 



SWMU 

35-016(m) 
35-016(n) 
35-016(0) 
35-016(p) 
35-016(q) 
35-017 
35-018(a) 
35-018(b) 

TA-35 SOUD WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

35-3 
35-3 
35-3 
35-3 
35-3 
35-3 
35-2 
35-1 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 4/10190 

LAN:TA-Units/53 
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STRUCTURE 
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A- 3~- I 

TA-3~-2 
A-~~- 3 
A-3s-• 
A- 3~ -~ 

TA-35-e 
A- 3~ -1 

TA-35-11 
TA-35-9 
TA-3~-10 

TA-35-11 
TA- 3~ -12 
A-3~-13 

A-3~-1· 

T.t.-35·1~ 
TA-3~-1& 

TA-3~-17 

TA-3~-111 

TA- 3~ -19 
TA-3~ -20 
TA-3~-21 
TA-35-22 
TA-l~-23 
TA--35 --24 
TA-l~-2~ 
TA-l~-28 

TA-3~-27 
A-35 -211 

TA-35-29 
TA-35-30 
A-l~-31 

A-3!>-32 
T.t.-35-33 
T.t.-35-34 
TA-35-3!> 
TA-35 -38 
TA-35-37 
TA-35-38 
TA-35-U 
TA-35 -40 

A- 35 -•1 
TA-35 -42 
TA-35-•3 
TA-3!>-4• 
TA-35-•5 
T.t.-35-4& 
TA- 35-47 
TA-3!> -•II 
TA -35 -.e 
TA-35-51 
TA -35 -!>I 
TA-35 -52 
TA-35 -~3 
TA-35 -54 
TA-35 -55 
TA-H -58 
TA- 35-57 
TA-35 -~ 

1 TA-35 -59 
TA-35-eo 
TA -35 -61 
TA-35-62 
TA- 35-63 
TA-35 -&4 
TA-35-65 
TA-35 -66 
TA-.15 -67 
TA-35 -ee 
TA-35 -89 
TA-35-70 
TA-35 -71 
TA-3~ -72 
TA-3!> -73 

A-35 -74 
TA-35 -75 
TA----7& 
TA-35-77 
TA- 3~ - 78 
TA- 35- 79 
TA- 35- ~" 
TA- 35- 81 
TA -35- 82 
TA-35- 83 
TA-35- 84 
TA-j - B5 
TA -35- 86 
TA -35- 87 
TA- J5- 88 

..!!.::35- 89 
TA-35- 90 
TA-~-91 

TA..;lS- 92 
TA--.35- 93 
TA-35- 94 
TA-35- 95 
TA- 35- 96 
A- l5- 9 

tt~o;--.-=-

STRUCTURE 
STRUCTURE OESIGNA TION NO .. ENCLATURE 

TSL- 1 GUARD HOUSE 
TSI.- 2 LABORATORY Ill OFFICE BUILDING 

51.-3 PHASE SEPARATOR PIT 
·sl.-• : HOLC:IINCi TANK, A Cit 
·s~o- 5 HOLDING TANK ACID 

TSI.- e HOLDING TANK, ACID 
Sl.- 1 AIR-FILTER BUILDING 

TSI.- II .PUMP PI 
TSL- 9 PIP[ TRENCH 
TSI.-10 CONCRETE TANK BUILDING 
TSI.-11 MANHOLE MP DRAIN 
TSI.-12 MANHOLE WATER 
TSI. -13 M.t.NHOL£ SEWER 

5 -14 SEP'riC 
TSI.-15 OSING H.t.MBER SANITARY 
TSI. -Ill DISTRIBUTION BOX SANITARY 
TSI. -17 MANHOL~:;, PR.V. BOX, WATER 
TS -Ill IIESEL FUEL T.loNK 
TSI. -19 FUEL 011. T .loNK 
TSI.- 20 FUEL OIL T .loNK 
TS -21 M.t.NHOLE GAS DRIP POT 
TSI.-22 SLUDGE TANK 

51.-23 DISCHARGER 
T'! - 14 
TSI.- 25 SI:IDIUM BUlL lNG 
T51.-211 POWER RE.IoCTOR TEST BLDG 
TSL- 27 NUCLEAR SAFEGUARDS RESEARCH 
TSI.- 28 PUMP PIT 
TSI.- 29 GAS LASER BUILDING 
TSI.-30 OFFICE BUILDING 
r!f~o- 31 P TENTION TANK 
TSI.- 32 cllANSF'ORMER, SUBS" A I N 
TSI.- 33 COOLING TOWER 
TSI.-J4 SOOilJM TESTING BUILDING 
TSI.- 35 ;oN TR( TUNNf: 
TSI.- 38 STORAGE TANK 
TSI. -37 FLOCCULATOR ANK 
TSI.- 311 REGENERANT T.loNK 
TSI.- 39 ION-rANK 
TSL-•o ION TANK 

51.-41 CAUSTIC TREATER BUlL lNG 
TSI.- 42 MANHOLE ELECTRICAL 
TSI.- •3 SODIUM DISPOSAL TANKS 
TSI.- .... I SoP 1<.: TANK 
TSI.- 4!> DISTRIB•JTION !!OX SANITARY 
TSI.- 48 REACTOR COMPONENTS DEY BLDG 
TSI.- 47 MANHOLE, E ~ECTRICAL 
TSL -48 EXHAUST STACK 
TSI. -•9 S• OR AGE BUILDING 
TS -~c 

TSL- 51 ENG FIELD OFFICE 
TSL -!>2 CONTROL PANEL 
TSL -!>3 , E -f:( TRI CAL 
TSL -54 MANHOLE ELECTRICAL 
TS -55 RETAINING WALL 
TSI. -58 .. ANI FOLD 
TSI.- 57 .. ANI FOLD 
TSI.- 58 MANIFOLD 
TSI.- 59 MANIFOLD 
TSI.- 60 MANHOLE SANITARY SEWER 
TSI.- 61 MANHOLE ACID SEWER VALVE 
TSL- t!2 MANHOLE ELECTRICAL 
TS L- 63 MANHOLE SANITARY s;wER 
TSI.- 64 MANHOLE SANITARY SEWER 
TSI.- es SEPTIC TANK, SANITARY SEWER 
rs L·- ee SWITCHGEAR STATIO:-! 
1 S L- 61 WAREHOUSE 
TSL- 611 OFFICE BUILDING 
TSI.- 61 OFFICE II AlLER 
TSI.- 70 OI'I'IC fiAIL£11 
TSI.- 71 01"1 lt;t r "AILll< 
TSI.- 72 OFFit;E RAILER 
TSI.- 73 OFFICE TRAILER 
TSI.- 74 OFF ICE riiAII.ER 
TSI.- 75 )FFIC~ 'RAILER 
TSL- 76 TANK, SEP II;; 
TSI - 7"r DISTRIBUTION BOX 
TSI. -78 SURGE TANKS 
TSL -79 OfFICE TRAILER 
TS -eo ' OFFICE TRAILER 
TSL- 81 RETAINING WALL 
TSL - 8Z MANHOLE, ELEC. PRIMARY 
TSL- 83 RANSFORMt:R STA. 'ION 
TSl -84 
TSL -85 CHE .. ICAL LASER FACILITY 
TSL -86 . C02 LASER BUILDING 
TSI. - 87 LAB OFFICE BUILDINoi 
TS -88 PUMP HOUSE 
TSI.- 89 
TSL -90 TRANSFORM£?. STATION 
TSL -'II 
TSL ..:92 
tsi. ..:93 
TS -94 
T!.l. -9'5 
TSI.- 96 ' 5TOifACit. T ANI< 
TS~ 1 STORACit. TANK 

APPROlii .. ATE REMARI<S 
~~o LOCATION 

STRUCTURE STRUCTURE 
NU .. 8£R O£SICNATION 

N37+~0 E II ~+OC TA·l~·98 TSL- 98 
N 3~+00 E II ~+OC TA-~-99 SL-99 

UNOE .. CROUNO N35+00 El 17+~C TA-35·100 TSL -100 
UNOERGROUNO N3S+OO Ell +~c TA·35-101 T ·101 
UNOEIICROUNO N3S+OO E 117+5C 
UNDERGAOUNO N35+00 EIIT+~C TA -35- 103 TSl ·103 

N35+00EIIH~C A-~-104 TSL -104 
REMOV£0 198• TA-311·1 r~• -~~",~ 

REMO.E~ 1984 . TA:"' -106 TS ·I 6 
REMO.E~ 1984 TA·J!I· 107 TSL-107 
REMOVE~ 1986 TA-35-IOB TSL -108 
REMOVED 1984 TA-35· 109 TSL-109 

N35+00 Ellit"OC TA-35· 110 TSL • 110 
ABAN~: '•ED 1975 N3S+OO E 115+0C TA·~-111 TSL-111 
A8AI<C.C'oED 1975 N32+50EII~+OC TA-~-112 TSL- liZ 
REh'O'IE~ 1973 TA-35-113 TSL- 113 

N3~+00 E 112+5C fA-35-114 TSL· 114 
~B.~N1Y.:'If0 1973 N35+00EII~+OC TA·35·115 TSL- II 5 
AS:.f\:CC't£0 1973 N32+~0EIIHSC tA· 35- 116 TSL· 116 
ABANDC ·.r;~ 19 r J N 32+~0 E II 7+~C TA-35·117 TSL· 117 

N3~+00EII2+5C ~·33-118 TSL- 118 
REMOvE~ 1984 tA·35-119 TSL" 119 
Rt .. ovc 1957 tA-35- 120 TSL· 120 

I C.O.NCI'I ;:~ TA-35· 121 TSL· 121 
N 35+00 E II ~+00 TA-35- 12~ TSL-122 

INCORPOPITED WITH TSI.- 2 N3'H50 E II ~tOO ~-35-12~ TSL-123 
WAS CCR;: 7EST FACILITY N3S+OO E 120+00 A-35- 124 TSL-124 
REMO·•EJ •965 TA-35-125 TSL-125 

N 35+00 E 117+50 T.lo-35- 126 T'<L-1?6 
I RELuo;;;.. o- TO TA·l-255 TA·35-127 TSL-127 
REMOVEJ 1984 TA-35- 128 TSL-128 

N 35+00 E 117+~0 TA- 35- 129 TSL- 129 
N35+00 E120+00 T.0.·~5-13( TSI.- 130 
N32 +SO E 115+00 TA-3'5·131 TSL-131 

UNDERC~OUND N 35+00 E II 7+50 TA-35- 132 fSL-13Z 

REMOVE: 1980 TA-35- 133 TSL- 133 
REMOVD 1980- TA-35- 134 TSL- 134 
REMOV"- 1980 TA- 35- 135 TSL-135 
REMOv:: 1980 TA-35- 136 TSL- 136 
REMOvE: 980 TA-3·5-lo TSL- 10 
REMOVE:: <984 TA-35- 138 TSL- 138 

N 3!>+00 E117+50 TA-35· 139 lSL- 139 
N30+00 EII~+OO TA::;s- 140 TSL- 140 
N37+50 EII!>+OO TA-35- 141 TSL· 141 
N37+50EII!>+OO TA ·35- 142 TSL- 142 
N35+00 EIIZ+!>O TA -3~· 143 TSL- 143 

ABANDC'cE ~I_5_ N32~50E117+50 TA-35· 144 TSL- 144 
N35 +00 E 117+~0 TA ·35- 14 TSL- 145 

RELOC.>-D TO TA-J-378 TA· 35-146 TSL- 146 
CANCEL TA-35- 147 TSL·~47 

RELOC:.7:'J TO TA-0-189 TA-35- 148 TSL- 14B 
REMOVE~ 19B4 TA-35- 149 TSL- 149 

N35 +00 E 120+0t TA-~- 150 TSL- 150 
N3S +00 E 1201'00 TA· 35- 151 TSL- 151 

I N35 +OC +5: JA·35- 152 TSL- 152 
REMOVE ~74 TA-35- 153 TSL- 153 
REMOVE: >T4 TA·35-154 TSL-154 
REMOvE: ~74 TA-3 - 155 SL- •55 
REMOVE: >74 T.0.-35- 156 TSL- 156 

N37 +50 E 120t00 TA-35- 157 TSL- 157 
N37 +50 E 120+00 TA-35· 158 TSL- 158 
N37+50E117t50. TA-35- 159 TSL- 159 
N37 +50 E 120+00 TA· 35· 160 TSL- 160 
N35 +00 E 122+50 Tll-35- 161 TSL- 161 
N35 +00 E 122+50 TA-35- 162 TSL- 62 
N37 +50 E 115+00 TA-35- 163 TSL- 163 
N32 +50 [ 112+50 TA-35- 164 TSL- 164 
N35 +00 E 112+50 TA- 35· 165 TSL- 165 

. RELQC~-~;' TQ TA-Q·300 i I REL C~7~~ 7 TA- -31 
TA- 35- 166 TSL- 166 
TA- 35- 167 TSL- 167 

I RELOC:.7:'~ TO TA·O- 299 I TA- 35- 168 TSL- 16B 
RELOC~':';:J TO TA·O- 298 TA-35· 169 rsC- 169 
RELOC:.-:'J TO TA·O- 297 TA·35- 170 TSL- 170 
IIEL0~7o. T ··0- 45!1 IA-35- I TSL-1 
A E LOCAT£J TO TA-O- 296 TA-35- 172 fSi.:- r72 
ABANDON£: 1975 N"S2 +~0 Ell2 >50 TA-35- 113 TSL· 173 
ABANDONED 1975 N 3:! +50 E112+ 50 TA-35- 174 TS • 174 
REMOVE~ 1976 TA- 35- 175 TSL-175 
RELOCAT:J TO TA·0-3B5 TA-35· 176 TSL- 176 
RELOCAT::l Tt:l TA.._o_-J84 TA- 35- 177 TSL· 177 

N37+ ~o Ell! .. oo TA-35· 178 TS • 178 
N 3S + 00 E117+50 TA-35-179 TSI. • 179 

CANcaLE!i -- N35+ 00 E112•50 

N37 • SO EI07• 50 
N3S • 00 E107• 50 
N3'5 • 00 EIIO.OO TA·"~- IR4 ,... - 184 
N35 • 00 EIIO~OO TA-3!1· IB5 SL- 185 

CANCELL~!) 
No): • OifEii5+-0~ 

TA-35· IB6 TSI.- 186 
TA-35- 187 TSL- IB7 

CANCE '· TA-35· IBB TSL- 18B 
CAN~ •_!!) TA·"'- 189 TS - 18Q 
CANCEL ~0 A·"· l<>n ,... - I"" 
CANCI'l· ;'D TA·35- 191 TSL- 191 
CANCEl · < TA·35- 192 r5L.- 192 
REMOVE: '976 TA-3 • 193 TSL- 193 
RErAOIIE ~ 976 I TA-35- 194 TSL-19• 

:sTRUCTlRE NOMEN CI.ATURE REMARKS APPROXIMATE 
GRID LOCATION 

CANCELLED 
TRANSFO.lMER STATION NOT SHOWN- POLE MOUNTED 
~·1<. IN3~•00 'IO,.(lQ su TA l'lN EL oCTRI:AL N35+00 110+00 

MANHI)J ~· STEAM N35•00 E115•00 
ANC£1 . ~n 

CANCELLED 
CANCELLED 

MANHOLE TELEPHONF N32;-50 E105+0 
MANHOLE TELEPHONE N40+00 £107 +SO 
TRANSPOtiTABLE OFFICE BLDG. N32•00 E115•00 

~ ..... r-" Fn 
CANCE _Ei 

TRANS FOllMER STATION N32+SO EllS tOO 
TRANSPO•ITABLE OFFICE BLDG N32•50 EII7•5C 
SOLVENT STORAGE SHED N37+50 E117 +50 
CONCRET:~ PAD N32• 50 E112 •50 
MANIFOLf, N 5•00 E120.00 
MANHOLE: ELECTRICAL R~MOVE '"'a MANHOLE. ELECTRICAL N35+00 EIO~OO 
MANHOLE ELECTRICAL N35+ 00 E 10~00 
MANHOLE, ELECTRICAL N37•50 E107•50 
MANHOLE ELECTRICAL N37+50 EIIO+OO 
.. ANHOL~, EL tl:' Rlt;AL N35+00 E'IIO+OO 
TARGET IAJILDING N35~00 EIOO•OO 
LASER BJILDING N32 •5( EIOO+OC 
TRUCK At.CESS TUNNEL N35+00 E102+SO 
OFFICE EUILDINil" N35 +00 E102+SO 
WAREHOUJE ,..,., ·~o IC5•~ 
WATER Sf.JRAGE TANK N35+00 EIIO+OO 
RETAININ( w• Ll. N35+00 £107+50 
MANHOLt• SANITARY SEWER N37+50 ID7+:i0 
MANHOLE, SANITAR1'-sE'Wt:R IN35•0C E107•5C 
MANHOLE, SANITARY SEWER 102+50 E107•50 
MANHOLE, SANITARY SEWER N 32+50 EIIO+OO 
"'ANHOLE; SANITARY S WER N32•50 EIIO+OO 
MANHOLE• SANIT.IoRY SEWER N31•50 E112+50 
MANHOL-E. SAN I rARY ~t.WUi IN 32+5 c.us ... oc 
MANHOLE SANITARY SEWER N32+50 E117•50 
MANHOLt.o SANITARY SEWER N 32+~0 EIZ2•50 
MANHOLE, SAI'II'f'ARY SEWER N 32•50 E125+00 
MANHOLE ~SAN I AR SEWEll N 2•50 12~00 
MANHOLE, SANITARY SEWER N32+50 E125+00 
MAN'iOLE, SANITARY SEWER N32+50 127•50 
SEWAGE LAGOON N32+50 E130o0 
SEWAGE _AGOON N32+50 £127• 50 
SEWAGE .AGOON N32+50 E130.0C 
MANHOL£,TELt~HUNt N 35+00 E102•50 
MAN HOI. f, tELEPHONE N 37+50 E107+50 
., .. I~!K N35+00 E107+50 
SEIGE TAIIK· N 35+00 E107•SO 
SEIGE T.loiK N32+~0 EI07+50 
SEIG<: TA<K N 32+50 E107+50 
SEIGE ujtt N35•00 ~~o~oo 

OIL HOLOi~G TANK N32+50 EIOS+ 
REFRIGER\TOR COOLANT PAO N 35•00 E107+SO 
REFRIGER 1 TOR COOL ANT PAD N35•00 EI07+ SO 
REFRIGER.ITOR COOLANT FAD N37+50 EIIO• 
ACIDSEWo~R STORAGE TANK REMOVED 19B5 
OIL STOR.IGE TANK UNDERGROUND N37+ 50 E107+~0 
"MANHOLI , ELECTRICAL N 35•00 E105>00 
MANHOLE U(;TRIIOAL N3~UO EIIO•OO 
MANHOLE: ELE(;l RICAL N 37• 50 EI07•SO 
"'ANHO~i.._S.IoNITARY SEWER N 32• SO ~ 117 + 5C 
"'ANHOLI , SANITARY SEWER N .l5+ 00 £102+5 -MANHOL! , SANITARY SEWER N37•~ E 105+00 

CANCELLED 
CANCELLED 
CANCELLED 
CANCELLED 

UQUIO tiTROGEN TANK N 32 +50 EIOO +00 

N~OO E97~~ MANHOLE. TELEP110NE 
CANCELLED 
CANCE LEO 
CANCELLED 
CANCELLED 
CANCELLED 
CANCELLED 
CANCEL ED -----CANCELLI'O 
CANCELLED 

- -
F1 ·lr.HT !cSi: REMENT INE N35+00 EJ()()+ oc 
TIME 0'' FLIGHT ~ SHED~ N32• 50 E97·~ 
MOOULA!' OFFICE BUILDING N35•00 E112. 5( 
TRANSFOillo!ER STATION N35•0~ E112• st 
HtGH VOI,T. DEVELOPMENT LAB. N37• 5C E107•51 
OPTlCS EVALUATION .All. N37•~ EIOS+ 
MANHOLE. SANITARY SEWER N35• 00 EIOZ• 
MANHOLE SANITARY SEWER NlS•OO EIOS+ 
MAN HOt. E SAN I TAR' SEWER N32+ <;!) Ela!-t• 
TRAILER .STATION N32t50 EIOO 
TRAILER STATION N32t50 EJOO+ 

!sTRUCTURE! STRUCTURE 
NU .. BER OE51GNATION 

I ·-· ·-· ~~_:_ I~;~~;;~ 

JO I TSL- 200 
1.-

~-3 

~-3 

~~~ 

--~ 
L-
L-'Zoi" 
~ 
~ 

TA-35-214 I TSL· 21• 

TA-35~iu;- T$!.- 216 

T.o.·:!!l-218 TSL-ZIB 

STIIUCT0RE NO.,.ENCI.ATURE 

Tf!!IJ.O.R Sl 
AlLER STATION 
ltiC., OIL 
~R STAfli:)N 

ffiiC.O.I 
TRICAL 
!RICAL 

TRICAL 
GEAR STATION 

IMSTATION 
i MANHOLE. ELECTIIICAI. 

!;UPPORT LAB 

STAn ON 
S'fATiON 

STCR.IoGE SHED 
TARGET FABRICATION BLDG. 

MANHOLE.ELECTRICAl., 

GUARD STATION 

REMARKS 

CANCE!.l.,EO 

:ANCEL!-~ 

APPROXI .. ATE 
GRID LOCATION 

I N32+ ~0 BOO 
tNJZ•~O _EIO()~ 
I N3Z•~O EIOO•( 
IN35•00 Et02+~ 
rN·~-;-oo E97 -~ 
L!<:lO• 00 EJOO•OO 
LN:!!•OO E102~0 

7 • ~0 E102 ·~0 
~·00 EI05•0C 
1•00 EIOZ •50 
!+50 E102•50 
~.50 E102 •50 
~ • ~0 -EI07 ·56 
~+00 E 97+50 - r.!-

Eli5. 

IJ1137-_~Q-_B02+50 

I N:lO • iJO E92 ·~ 

TA-3~·-2~0 fSL• 220 GA' METERING-STATiON---~--- - I N35+0() E'37 +~0 

L·Z22 _·,SUBSTATION. ELECTRICAl I I N37·~0 
L-W I TRAILER, Ol'I'ICE--==--:::J£~MERLY - TA-0-306 I N35 •00 
~ 1'RAILER, OFFICE I FORMERLY TA-0-309 I N35 •OC 
!,:_225 i TRAILER, OFF1CE FORMERLY TA· 0· 445 I_N~7_• ~0 

1 ,,.-,..-u.a 1 NlS • 00 Ell' -
TL':I.IL.,~'? N~·OO-Eii2 

1.- ~~ TRt.ILER; OF!'l_CE _ ____ {£oRf.£Ri..i- Tll.-0-,17 I NJ!I-00 E112 TA· 
L- ZZ9-- TRAILER1 OFFICE j FORMERLY ~ TA·0-51B IN:!! •I)Q _E!!Z ~ TA-35-

TA·' 
!'II· 
~ 

1-3 
TA· 
;.;: 
T.O. 
i'A-:!!1~'238 
TA·:!!I-239 
TA·~- Z4C 
JA-~-_2 .. 1 

~ 
~-35-j 

l--

c_-

\,:_ 
L-
1.-
~,._ 

L-237 
L=2:3B 
L- 239 
;L· 240 
<L-
!,.- -242 
L- 243 
L- 24• 

~4!:: 

IlLER, _ OFFIC!r 
Fl'll 
Ffl( 
,Ff1( 
•FFII 
IF!'IC 

IFFIC 

~~ 
~ 

I·-~~~~-· . .>L-246 
-~.~~~4I_l ~L~ 24r _: TfiAil FIC 

~ 
r~ 

~~~1. o- ~ 

oRLY U· ~ 
:Rt. 0-' 
oRL -'2:.5 

IMJ 
~ 

LY TA-• 

'oRi.i£ 
FORME 

CY 

!,'!'_ "A-( 
TA· 
TA-·•· 
'TA·O-i 

!!ELOCATEI :H~ 
~U:ILI:Q_ !.:!Qj_ 

•00 E112 +50 
• -oo E115_•il 

•_'J· 

~·()! 

•5< 
~ 
~ 
[~N3Z •54 
lli~~oo Ell: 

I N35 •CO E112 +50 
I NJ!I • 00 E117-•50 
I N35 •QQ_:J;i!1 -50 
[_N35 • 00 E117 •!iO 

~-:!!1- 24111 TSL- 248 TRAIL nAMERLY TA- 0· 717 I N37 • ~ EI02•5C 
I· 35-249 I TSL- 249 't'RAIL E ' FORMERLY TA-0- 718' 
~. ~- 250 I 1'SL- 250 TRAIL 

_T;,)5-251 ' TSL- 251 TRAIL 
~ ' ~ORMERI.Y TA-·0-722 

ORMERL.. Y __ T;-• '·SO E102~ 
TA-35-252 : 1'SL" 252 -:'RAIL )RMER\,Y TA-< 
TA-35- 253 I "SI.- - -- ~OFFIC-E -BLI)G.l FORMERLY TA··)-'0 
TA-35-254 • T~5L-
n-~-255 

DL~·2561 
35·25 

A-]5-25B 
~59 I 

!60 

A• 35- 262 
TA- 35- 26; 
TA- 35-264 
JA~~5-2fi5 
TA-35· 266j 

!,.-_ 

L· 

L-262 
-26-3 
264 

·265 
TSL-266 

C#ICE BLDG.; •ORMERLY TA·J-'0 
OFI'lt;E SI.OG.i FORMERLY TA-0-1046 

~ANSPORT.O.BLE OFFICE_ BI.DG.L•OO!oiEIU.'I' _ ~--L1 04 
iJARD ___ ~~I'Qil_ 

TRAit_[_RLQF£1g 
[ R Alt_I;_R~_Qffjg_ 

_!;TORAGE SHED 
TRAILER, OFFICE 
TR.lidR • OFFIC 
TRAIL ElL 
TRAIL~R, 
TRAilER POWER PEDESTAL 

O"CRETE PAl 

FORMEIII.Y fA-0·748 

17~: 

:·:. 
l_!!37 -o· 
I N35 •.:0 EI02•' 
I N35•c 
I N35• 

7~~0_E_!_I_l~ 
r·:o E117·· 

rnt.:o E117• 5a 
'N35·~0 EIIZ• 50 

'·'r'~ ·"' :- ·- . ··-. ~'"""' ·- i l . :- '.-1 
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CD -0 STAIJ'JURE STRuCTURE 

STRUCTURE NOMENCLATURE REMARKS HUM ER DESIGNATION 
~ .,.., 

N 
0 

It) -N -0 
(") 

,._ 35-261 f5L·267 CANCEL.L..EO 
, .•• l~- 268 TSL-268 TRANSPORTABLE OFFt<!~ 8LO_f;. 
TA-3~-269 fSL- 269 fAANSPORfABLE OfFtC( BLDG. 
,._ 35- 270 TSL-270 TRANSPORTABLE OFFICE BLDG 
TA- 35- 211 TSL- 271 CANCELLED 
TA-35- 272 TSL-272 CANCELLED 
TA- 35-271 TSL-Pl CANCELLED 
TA-35- 270 TSL-274 
TA-15-27 TSL-275 CANCELLED 
TA· 35-216 TSL-276 CANCELLED 
TA- 35-217 TSL- 217 CANCELLED 
TA-35· 218 TSL-278 SIEGE TANKS 
TA·35-27g TSL- 27g SIEGE TANKS 

A- D SL·28C 
TA-35- 281 TSL-281 
TA- 35-282 TSL-282 
TA-35- 281 TSL- 283 STORAGE SHED 
TA- 35-284 TSL- 284 
TA- 35-285 TSL-2B5 RETAINING WALL_ 
TA-35-286 TSL- 286 LASER GAS TANK 
TA•l5· 287 TSL- 28 7 MANHOLE SANITARY FORMERLY TA-50·43 
TA-15-288 TSL-288 MANHOLE, SANITA~Y FOR-MERLY TA-50- 43 
T&· J5· 89 TSL-289 MANHOLE SANITARY FORMERLY TA-50-43 
TA-15-290 TSL- 290 MANHOLE, SANITARY FORMERLY TA-50-45 
TA-35-291 TSL-291 AIR COMPRESSOR BLDG 
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TA-36 

OPERATIONS AND ENVIRONMENTAL SETIING 

Technical Area (TA) 36, called Kappa Site, is principally a firing site designed to study the 

phetlomena associated with the detonation of high explosives. Several hundred shots are 

fired each year. TA-36 encompasses several widely dispersed operational units connected 

by roads. Uranium has been used at the area, and other materials present include lead, 

zinc, barium, and beryllium (although beryllium is currently not used) (DOE, 1987a). The 

technical boundary of TA-36 also includes the location of former TA-27. 

TA-36 lies at elevations ranging from 6,3&0 feet asl at State Road 4 to 7,120 feet asl at 

the western boundary of the Technical Area .. Several operational units are located on 

separate mesa tops between a major branch of Pajarito Canyon on the north and Water 

Canyon on the south. Potrillo Canyon and Fence Canyon dissect the area, as do several 

other small, unnamed canyons. Other units are within Potrillo Canyon or branches of 

Fence Canyon. Canyon walls are steep in this area. TA-36 is underlain by welded 

Bandelier Tuff except for the bottom of Pajarito Canyon, which is underlain by allwium. 

The area includes vegetation from the Pinon-Juniper, Ponderosa Pine/Pinon-Juniper, and 

Shrub-Grass-Forb overstory vegetation zones. Soil in the Technical Area includes 

Sanjue-Arribe complex, Nyjack loam, Hackroy-Rock outcrop complex, Hackroy sandy loam, 

Penistaja sandy loam, Prieta silt loam, Servilleta loam, and rock outcrop (Nyhan et al., 

1978). 

At TA-36, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5, 710 to 5,970 feet asl. Over 600 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-164~9 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-36 

36-001 
36-002 
36-003 
36-004 
36-005 
36-006 
36-007 
36-008 
36-009 

WP:LAN:TA-1724-34 

MATERIAL DISPOSAL AREA AA AND LANDFILLS 
SUMP 
SEPTIC SYSTEMS 
FIRING SITES AND TEST FACILITIES 
BONEYARD 
SURFACE DISPOSAL AREAS 
WASTE HIGH EXPLOSIVES CONTAINER STORAGE AREAS 
WASTE EXPLOSIVE TREATMENT (renumbered) 
MORTAR IMPACT AREA 



36-001 KATERIAL DISPOSAL ARBA AA AND LANDFILLS 10/31/90 

SUMMARY 

LOCATION TA-36 

TYPE OF UNIT(s) LANDFILL/SURFACE DISPOSAL 

MATERIALS MANAGED RADIOACTIVE ~STE 

HAZARDOUS ~STE 

UNIT USE DISPOSAL 

OPERATIONAL STATUS INACTIVE 

PERIOD OF USE 7 - 1989 

HAZARDOUS RELEASE NONE 

RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

Materiel Dispoael Area AA is loceted near TA-36-12 in en erH of TA-36 tenned "Lower Slobbovie". JC)A·AA fa shown on 
engineering drawings as consisting of three trenches. According to the CEARP, since that time, it is believed that et 
leeat one more trench was exceveted end covered. The moat recently active trench was epproxi.ately 30' x 200' x 10' 
deep. The trench was used for burning HE-contaminated cOIIIbuatibles ll"'til 1988. This firing site debris is no longer 
burned at TA-36, end it was closed in 1989 U"'der New Mexico Solid Waste Reguletions. The IIOSt recent trench is now 
being used as • surfece disposal area for potentielly HE·cont•inated materiel. The exec:t location for these most 
recent disposal U"'ita is not known. In 1990, • new fec:ility was constructed in this eree; it is U"'known how nuc:h of 
JC)A-AA fa effected by this construction. 

WASTE INFORMATION 

The waste consists of potentially HE-contaminated cOINluatibles, such as cables end broken pieces of wooden tables. Very 
S1118ll quantities of depleted urenhn may ecllere to the coni:lustiblea end may be present in the ash. The eah from the 
burned teat it .. would be expected to contein depleted urenii.JI end perhaps leed. 

RELEASE INFORMATION 

There ere no known releases other then ca.bustion products. DOE Environmental Problem t2 eddressed the presence of 
detectable levels of U-235, U-238, Th-230, Th-232, poteasiua-40, cs-137, zinc, barium, chromium, end lead at 36·001. 
LANL responded in the Revised lq)lementetion Plan in Response to DOE Environmental Survey Te8111 Prelil11inary Report, 
J~nJ~~ry 12, 1990, Section 4.1.5.3, numer 7. 

S!KU CROSS-BBFERINCE LIST 

SWMY HUMBER CEARP JDENTIFIC&TIQN NUMIER<S> RFA UNIT E.R. RELEASE SITE INFO. 

36·001 TA36·6·L·I/A·HW/RW 
TA36·8·L·I·HW/RW 
JC)A·AA 

36.002 
36.005 

7 36.006 

ASSQCIATED STRUCTURES 

JC)A·AA, NEAR TA-36·12 

7 Indfcetes uncertainty with RFA Unit correlation. 



36-002 StJXP 10/31/90 

SJDIKMY 
LOCATION : TA·36 

: SUMP 

MATERIALS MANAGED SUSPECTED IIAZARDClJS WASTE 
TYPE OF UNIT(s) 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : 1965 • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NONE 

QBIT IJflOBMATIOH 

In previous years TA-36·48 was used as an asssly building end for t~rature·controlled experiMnts. A s~, 
TA-36·49, receives liquid wastes from TA·36·48 •. The SI.IIP is 4' x 4' x 8' deep with a redwood cover. 

WASTB IJflOBMATIOH 

Small amounts of HE, acetone, zinc chloride, glue, end acids •Y have been in the liquid discharged to the s~. It is 
believed that the amount of liquid discharged has been very BMll. 

ULBASB IJflORKATIOH 

It is unknown whether hazardous releases fro. the s~ have occurred. 

SWKU CROSS-UFBUHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

36·002 TA36·4·S/ST/O·I/A·HW/RW 36.003 
36.010 

ASSQC!ATED STRucTURES 

TA-36·49; IN TA-36·48 



36-003 

LOCATION 
TYPE Of UNIT(s) 
UNIT USE 

TA·36 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : SEE BELOW 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SEPTIC SYS'l'BMB 

SUMKARY 

10/31/90 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 
SANITARY WASTE 

VNI'l' INFOBMA'l'IOH 

Several septic systems are present in TA-36: 

S~ NO. 
36·003(1) 
36-003(b) 
36·003(c) 
36·003(d) 

STRUCTURE 
TA-36·17 
TA-36·61 
TA-36·70 
TA-36·100 

USE PERIOO 
1950-present 
1949-present 
1985-present 
1988-present 

BUILDING($) SERVED 
TA-36·1 ·22 
TA-36·5S (formerly TA-15-31) 
Guard Station 
TA-36·1 

CAPACITY 
1,360 gal 

420 gal 
500 gal 

1,000 gal 

OVERFLOW 
distribution box & seepage pit 
holding tank 
seepage pit 
leach field 

Tank TA-36-61, formerly TA-15·67, was once connected to 1 drainline, but it was plugged in 1989. Tank TA-36-100 is 
located next to TA-36·17 and was previously numbered TA-36-00. TA-36·17 has EID Registration Number LA-42. TA-36·100 
has CID Number 025795. 

WASTE IHPORMATIOH 

Sanitary waste and, in past years, potential laboratory wastes in TA-36·17 were discharged to the TA-36·17 seepage pit. 
Laboratory wastes lilY have included depleted uranha, solvents, and spent photo liquids. Septic tanks TA-36·61, 
TA-36·70, end TA-36-100 1101t likely receive only sanitary waste. 

RELEASE INFORMATION 

Cont .. inants in TA-36·17 lilY have been discharged to the associated seepage pit. It is unknown whether hazardous 
releases have occurred. 

S\o!!U N!JMBER 

36·003(a) 
36·003(b) 
36·003(C) 
36-003(d) 

SWMU CROSS-REFERENCE LIST 

CEARP IDENTIFICATION NYMBER<S> RFA UNIT 

TA36·4·S/ST/0·1/A·HW/RW 36.004 
TA36·4·S/ST/0·1/A·HW/RW 36.004 
** 36.004 - 36.004 

E.R. RELEASE SITE 

Tsk 23 1618 

INFO. ASSOCIATED STRUCTURES 

TA-36·17, ·1, ·22 
TA-36·61, ·55 
TA-36·70 
TA-36-100, -1 

** No corresponding E. R. Progr• ~.nit. 



36-004 FIRING SITES AND TBST FACILITIES 11/01/90 

StJMKARY 

LOCATION 
TYPE OF UNIT(&) 
UNIT USE 

TA-36 
SOIL CONTAMINATION 
DISPOSAL 

MATERIALS MANAGED MIXED WASTE 
HAZARDClJS WASTE 

OPERA Tl ONAL STATUS ACT I VEil NACTI VE 
PERIOD OF USE EST. 1950- PRESENT 
HAZARDClJS RELEASE KNOWN 
RADIOAGTIVE RELEASE KNOWN 

UNIT INFOBMATIOI 

Several firing sites are Located in TA-36. The CEARP identifies the following units: Eenie [36·004(a)], associated with 
Buildings 3 and 4; Meenie [36-004(b)], associated with Buildings 5 and 6; Minie [36·004(c)], associated with Buildings 7 
and 8; Lower Slobbovia [36-004(d)], associated with Buildings 11 and 12, and 1-J [36·004(e)], which was part of TA-15 
until 1982, associated with Building 55 and associated trailers. A LANL employee also recalled the possibility of a few 
500-Lb test shots near the Moe site [36-004(f)]. A sled track is Located at Lower Slobbovia. In the early 1950s, drop 
tower TA-36-36 was also Located in Lower Slobbovia. Asselllbly drop tests were conducted. During that ti• the assenbly 
was damaged and the equipment was burned. No cont•ination was found except in the bum pit. Burning occurred after 
one drop, and readings indicated radioactivity. Pieces fr0111 the drop tower experiments, which included uranha-238, 
were reportedly pulled frOM the pad area and burned near where the "dead 1118n" (the anchor used to stabilize the tower) 
for the tower is Located. Disks and uranh.n-238 MY re~~~~in in the soil if the ash and debris were not removed to burial 
pits at MDA-AA (see 36-001). In previous years, some firing areas have been used to burn or detonate scrap explosives. 
The Minie site is used to detonate scrap HE, and unstable gas cylinders are detonated near the margin of this site. 
Detonators were disposed of by adding nitromethane and exploding the cOIIIbination at Lower Slobbovia. Between March and 
October, 1959, 248 cans of detonators were destroyed. There is ~tion of burning test items cont•inated with uraniUII 
in a pit at Lower Slobbovia. Ash fr0111 burns in adjacent areas •Y have been disposed of at this site. Cables and 
perhaps conbJstibles were burned near the firing pad at each firing site. So. cables were also burned near magazines 
TA-36-9 and -10 at the Moe site, and the residue removed. The CEARP indicates that there was s burn pit across the road 
from the Minie site. However, the operating group indicates that this area was never used as a burn site; it is used 
for detonation of unstable gas cylinders and, in the Mid-1960s, the area caught on fire as a result of an explosives 
experiment. A burn site was also noted on the north side of the road about halfway between Moe and Lower Slobbovia, and 
may have copper, aLUMinua, and steel residues. At one tiMe, dithekite, a •ixture of nitric acid, nitrobenzene, and 
water, was used in firing experiMents at TA-36. The standard operating procedJre Listed the proper disposal technique 
as "pouring on the ground not Less than 100 feet frOM any building or road at Kappa Site.• 

JASTI INlORKATIOI 

Materials used in the shots have included depleted uraniUM, berylliUM, lead, copper, iron, bariun, aLUIIirun, steel, and 
various plastics. (BerylliUM has not been used since 1977.) Other types of .. terials have included HE, nitric acid, 
nitrobenzene, liquid cyanogen, and tetranitra.ethane. 

RILBASB INrORMATIOI 

Since the firing residues are exposed to the at~N)SJ)here they can be IIObilized through natural processes such as 
precipitation and wind. In 1962, barf1.11 concentrations at the Meenfe site ranged frOM 0.028·3.89 ~~g/g and urani1.11 
concentrations ranged frOM 0.055 to 0.114 ~~g/g. A 1986 LANL report presents s_..,le results for beryll i1.11, Lead, and 
mercury in water &a~~ples obtained frOM Fence Canyon at Meenfe site. These were <50, <100, and <.02 •icrogr ... /l iter, 
respectively. Sedi..nts showed concentrations of 2, 74, and <0.03 •icrogr ... /liter, respectively. In 1957, soil 
sampling for urani1.11 at Lower Slobbovia found 0.64 •icrogr ... /g at the pit, 0.68 •icrogr ... /g at the firing point, and 
0.68 microgr ... /g at the bunker. In a field study at Lower Slobbovia in 1974, the MeXi.u. .. asured concentration of 
uraniua in soil was 220 +/-22 •icrogr ... /g, wherees for Meenie site it was 12.3 +/·1.2 •icrogr ... /g. Searches of Lower 
Slobbovia have been Made to recover any r-ining intact detonators or explosive •terial. On these occasions only 
metal and plastic fragMents were feud. The HE •terial was not recovered. At the 1-J site, uranil.11 shards were 
visible on the soil cl.lring the E.R. site reconnaissance visit in 1988. DOE Envirorwental Probl• t1 addressed the 
presence of thoriua-230, thoril.ll-232, urani1.11 (all isotopes), potassiua-40, and cesil.ll-137 in analyses frOM TA-36 firing 
sites. LANL response is contained in Section 3.2.4.3, nuaber 2 of the Revised IIIIPl..,tation Plan in Response to DOE 
Envirot'lllental Survey T ... Preli•inary Report, January 12, 1990. Routine surveillance is conti~ing to detel'llline any 
radionucl ide accUMUlation or accelerated transport, and reMCiial actions will be deterMined by the results. 

IOTBS 

S\IIJ No. 36-004(c) now includes for..r S\IIJ No. 36-008, waste Explosive Treat~t. 

< cont i i'"AMd) 



36-004 

SW!1J NIJ!BER 

36·004(8) 

36·004(b) 

36·004(C) 

36·004(d) 

36·004(e) 

36·004(f) 

PIRIBG 8ITB8 AKD TBST PACILITIBS 

Page 2 

S!KU CBQ88-RilBRIICB LIST 

CEA@P IQENTIFICATIQH HUMBER($) 

TA36·1·CA·I/A·HW/RW 
TA36·6·L•I/A·HW/RW 
TA36·5·CA·I·HW 
TA36·1·CA·A/I·HW/RW 
TA36·6·L·I/A·HW/RW 
TA36·5·CA·I·HW 
TA36·1·CA·A/I·HW/RW 
TA36·6·L·I/A·HW/RW 
TA36·9·CA·A·HW 
TA36·5·CA·I·HW 
TA36·1·CA·A/I·HW/RW 
TA36·3·CA·I·HW 
TA36·6·L·I/A·HW/RW 
TA36·5·CA·I·HW 
TA36·2·CA·I·HW/RW 
TA36·1·CA·A/I·HW/RW 
TA36·6·L·I/A·HW/RW 
TA36·5·CA·I·HW 
TA36·1·CA·A/I·HW/RW 
TA36·6·L·I/A·HW/RW 
TA36·5·CA·I·HW 

RFA UHIT 

? 36.008 
? 36.009 

? 36.008 
? 36.009 

? 36.008 
? 36.009 

? 36.008 
? 36.009 

15.010 
? 36.008 
? 36.009 
? 36.008 
? 36.009 

E.R. RELEASE SITE INFO. 

Tslt 23 : 1638 

11/01/90 

ASSQCIATED STRUCTURES 

EENIE, TA-36·3, ·4 

MEENIE, TA·36·5, ·6 

MINIE, TA·36·7, ·8 

LOWER SLOBBOVIA, TA-36·11, ·12, 
·36 

I·J, TA·36·55 

MOE, TA·36·9, ·10 

? Indicates uncertainty with RFA Unft correlation. 



3,-005 BOIIBYAJU) 10/31/90 

SUJQIABY 
LOCATION TA·36 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) BONEYARD RADIOACTIVE WASTE 
UNIT USE STORAGE IIAZARD<lJS WASTE 
OPERATIONAL STATUS ACTIVE 

PERIOO OF USE 7 • PRESENT 

HAZARDOUS RELEASE UNKNOWN 

RADIOACTIVE RELEASE UNKNOWN 

UNIT INPOBMATIOH 

During 1987 CEARP field survey and in follow·141 surveys, cans Mrked •isopentane" end several unmerked drUIIS and 
cylinders were noted. Since the CEARP survey, the boneyard hu U"dergone a 1118jor cleanup. Cans Mrked •isopentane• end 
several unmerked drUIIS end cylinders have been properly disposed. Uranh•·cont811ineted iron end steel are no longer 
stored in this area. In addition, a large outdoor .. terial storage area at Minie Site was noted to be used for storage 
of iron and steel (which are in some cases cont•ineted with uraniua) end other pieen of seldcll·uaed Mterial. The RFA 
indicates that the boneyard is across the road from Bunker 7. 

WASTB INlOBMATIOH 

The boneyard forMrly stored 2 to 3 leed sheets, uranhn·cont•ineted steel, and iron. It is unknown what is in the 
unmarked drums and cylinders. A 1988 field survey reports isopentane in sOMe of these containers. The boneyard stores 
lead and uraniua·cont•ineted iteiiiS. 

RILBASB INPORKATIOH 

Whether any soil cont•inetion has resulted fro. the storage operation is not known. DOE ~nvironnental Problem t23 
addressed the presence of barium, berylliua, chra.ium, copper, lead, silver, zinc, thalliua, thoriua-232, uranium (all 
isotopes), potassiua-40, cesiua-137, and possibly Terpene C10H16 in samples fro. the boneyard. LANL response is 
contained in Section 4.5.2.3, f"'UU'ber 4 of the Revised lq:,lementation Plan in Response to DOE Environnental Survey Te• 
Prel hninery Report, Jaru~ry 12, 1990. The Discussion indicates this to be an inactive waste site to be covered by the 
DOE Environnental Restoration Progr• once a second RCRA pen1it for 11ixed waste cleanup is received. 

SWKU CROSS-RBFBRBHCB LIST 

SWMU NUMBER CEARP IDENTIFICATION !UMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATEQ STRUCTURES 

36·005 TA36·7·CA·A·HW/RW 36.001 



31-001 SURPACB DISPOSAL AREAS 10/31/90 

LOCATION : TA·36 MATERIALS MANAGED : SOLID WASTE 

TYPE OF UNIT(s) 

UNIT USE 

: SURFACE DISPOSAL 

: DISPOSAL 

OPERATIONAL STATUS : INACTIVE 

PERIOD OF USE : ? 
HAZARDOUS RELEASE : NONE 

RADIOACTIVE RELEASE : NONE 

VNIT INlOBMATIOH 

Cables end si•i lar residuels are reported to heve been dispoud of to the north of Eenie along the cenyon. 

!ASTB IKlQRQTIOI 

The Gebris is solid wute. Hazerdous constituents ~~re W\lltely. 

BILBASI IIIJ'ORKATIOH 

There have been no known releases fro. this disposel erea. 

HOTBS 

S\oMU No. 36·006(b), identified by the CEARP as a surface disposal site, was later deten~inec:l by field checking to be 
soil excavated on site, end destined to be used for fill Mterial. It has been .oved to Appendix C. 

SJMV CBOSS-RiliRIHCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

36·006 TA36·8·L·I·HW/RW NORTH OF EENIE 



36-007 WASTB HIGH BXPLOSIVBS COBTAIIJBR STORAGB ARBA8 10/31/90 

LOCATION TA-36 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 

MATERIALS MANAGED HAZARDOUS WASTE 
PROOUCT 

UNIT USE STORAGE 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOO OF USE ? • PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INPORKATIOH 

Preparation buildings TA-36-4, -5, -7, and -11 r.56-007(a), (b), (c), and (d)] are uaed to store ... ll quantities of 
solvents and waste explosives for short periods. In lllllnY cases the •terial stored in these buildings is product HE 
stored for upcoming shots. These four sites are active satellite storage areas. Building TA-36-8 r.56-007(e)] is a 
small permitted treatment/storage CTS) area. Another storage area was at the Minie Site r.56-007(f)]. 

WASTB INlORKATIOH 

The material stored includes solvents, HE waste, and product HE. 

RILBASB INlORKATIOH 

There have been no known hazardous releases. Past operations at .oat container storege areas have resulted in 
systematic releases of solid wastes, including RCRA-regulated constituents. The waste HE not detonated is taken to 
TA-16 for burning, and the active storage areas are inspected regularly by LANL staff. 

SWMU CROSS-RBPEBEHCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

36-007(8) 
36-007(b) 
36·007(c) 
36-007(d) 
36-007(e) 
36-007(f) 

TA36·10·CA·A·HW 
TA36·10·CA·A-HW 
TA36·10·CA·A·HW 
TA36·10·CA·A·HW 
TA36·10·CA·A·HW 
TA36·10·CA·A·HW 

ASSOCIATED STRUCTURES 

TA-36·4 
TA-36·5 
TA-36·7 
TA-36-11 
TA-36-8 
MIN IE 



36-008 WASTB EXPLOSIVB TREATMENT 11/05/90 

NOTES 

This SWMU has been renumbered to SWMU No. 36-004(c). 



36-009 KORTU IXPACT AREA 10/31/90 

LOCATION : TA·36 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: MORTAR IMPACT AREA 
TESTING 
INACTIVE 
1944 - 1948 
ICNCMI 

NONE 

UNIT INlORMATION 

This unit consists of a possible mortar impact area located fn Upper Pajarito Canyon. 

WASTB IBPOBMATIOB 

The waste that may be present at the impact area is HE 8nd buried shell residuals. 

RILBASB INPOBMATIOB 

Ordnance and HE could have been present fn this area; the extent of releases, ff any, fro. these wastes is unknown. 

NOTES 

This SWMU was formerly SWMU No. 0·011(g). 

S!MU CROSS-RBPERBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

36-009 TA0·11·CA·I·HW PAJAR ITO CANYON 



SWMU 

36-Q01 
36-Q02 
36-Q03(a) 
36-Q03(b) 
36-Q03(c) 
36-Q03(d) 
36-004(a) 
36-Q04(b) 
36-Q04(c) 
36-Q04(d) 
36-Q04(e) 
36-004(f) 
36-QOS 
36-006 
36-Q07(a) 
36-Q07(b) 
36-Q07(c) 
36-Q07(d) 
36-007(e) 
36-Q07(f) 
36-Q09 

TA-36 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

36-1' 36-2 
36-1,36-3 
36-1, 36-3 

36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-1 
36-4 

NOTE: Some structure locations contain more than one SWMU. 

Rev.1., 07/11/90 
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FIGURE 36-1 

SOLID WASTE MANAGEMENT UNITS 
( SWMUs) IN TA-36 
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IH.AUCnJAEI STRUCTURE I 5TRUCTURE NOMENCLATURE he. ~BEll DESIGNATION 
, A-38-1 I KAPPA- I I LABORATORY L OffiCE BLDG. 
TA-38·2 I KAPPA- 2 
TA-38·3 I KAPPA-3 I CONTROL BUILDING 
TA•38-4 I KAPPA-~~REPAJIATION BUILDING 
TA-38·:1 I KAPPA- :1 I PREPARATION BUILDING 
TA· 38-8 I KAPPA- 8 I CONTROL BUILDING 

1 ~::~~-~ I~~~~~-! I ~~~~~~~n_o~. ~UI':_DING 
TA-38-9 !KAPPA-II !MAGAZINE 
TA-38·10 I KAPPA- 10 I MAGAZINE 
TA-38-1 I I KAPPA- I I I PREPARATION BUILDING 
TA-38-1 2 I KAPPA- I 2 I CONTROL BUILDING 
TA-38-1 3 I KAPPA- I 3 [INSTRUMENT CHAMBER 
TA•38·1~ I KAPPA- I~ I fiRING BOX, DOUBlE: 
TA-38~1:1 I KAPPA- I~ [fiRING -i!lox,OOUBL£ 

REMARK.5 

UNASSIG><(D 

APPROXIMATE 
GRID LOCATION 
S .5:1•00 E 17:1-;-00 

S 7:1•00 E I~ :liD< 
s 1:1•00 E 1:1:1•0 
s &:1•00 E 1:1:1•0 
s &:1•00 EI:I:I•O 
s Q:I•OO E I:I:I•OC 
SQS•OO E 1:1:1•0< 
s 8:1•00 EI&:I•OO 
S 8:1•00 [I 8:1•001 
s &:1•00 £22:1'0 
s 9:1•00 £23:1•001 
S 9:1•00 E23:1o00 
s 11:1•00 E 1:1:1•0 
s &:1•00 E 1:1:1•00 

TA•38•18 I KAPPA- 18 I I REIIIOIIED :9!15 
TA-38-17JKAPPA-17JTANK SEPTIC ~[17:1•001 
TA-311-1 & KAPPA- I 8 TANK WATER S IT•OO E17:1•00 
TA-3!1-111 KAPPA- Ill INSTRUMENT CHAMBER S 8:1•00 EI:I:I•OO 
TA-3!1-20 KAPPA-20 IN.STRUMENT CHAMBER S 11:1•00[1:1:1•001 
TA- 30-21 ' KAPPA- 21 I fiRING BOX DOUBLE S 11:1•00 E23:1'COI 
TA-30-22 : KAPPA-22 GUARD STATION STATION • 460 S :1:1•00 E17:1•00 
TA-30-23 KAPPA- 23 ANTENNA TOWER S :1:1•00 E17:1•001 
TA-30-:!4 'KAPPA·2~ TRANSfORMER STATION S :1:1•00 E17:I•OOI 
TA-38-2:1 KAPPA- 2:1 TRANSFORMER STATION S 7:1•00 E14S•OO 
TA-30-211 KAPPA- 20 TRANSFORMER STATION S &:1•00 EIS:I•OO 
TA-38-27 I KAPPA- 2 7 TRANSFORMER STATION S 11:1•00 EI:I:I•OOI 
TA-30- II KAPPA- 8 TRANSFORMER STATION S 8:1•00 E22S•OO 
TA-38-211 KAPPA- 211 WIGWAG S 8:1•00 EI:I:I•OO 
TA-311-30 KAPPA-30 WIGWAG S 8:1•00 E1:13•0oi 
TA-30-31 KAPPA-31 WIGWAG S 113•00E21S•OO 
TA-30-32 KAPPA- 32 SIREN PLATFORM S 113•00 E2&001 
TA-311-33 KAPPA-33 RETAINING WALL S 83•00 EI:I:I•OO 
TA-311-3~ KAPPA-3~ MANHOLE WATER S :1:1•00 E17:1•00 
TA-311-3:1 KAPPA-3:1 MANHOLE. STORM DRAINAGE S :I:I•OOEI7:1•001 
TA-30-311 I KAPPA-30 TEST STANCHION HOIST S 9:1•00 E23:1o001 
TA-38-37 1 KAPPA-37 WIGWAG I S 1:1•00 E13:I•OO 
TA-30-311 I KAPPA-311 MANHOLE SANITARY .S 5:1•00 E175•001 
TA-30-311 I KAPPA- 311 I RETAINING WALL S :1:1•00 E17S•OOI 
TA-311-~0 'KAPPA-~0 'RETAINING WALL I Is 9:1•00 E1:15•001 
TA-311-~1 'KAPPA-~ I 'riRING BOX SINGLE S 113•00 E235-'001 
TA-311-~2 KAPPA-~2 I F"IRING BOX SINGLE S 8:1•00 EI:I:I•OOI 
TA-311-43 KAPPA-~ 3 riRING BOX SINGLE I S 9:1•00 EI:IS•OOI 
TA- 311-~~ i KAPPA-~~ 1 STORAGE BUILDING ABA NOONE~ 1963 .S 75•00 £215•001 
~311-~:1 KAPPA-~:1 STORAGE BUILDING AB.AN00"C 1983 S 7:1•00 E21:1•001 
iTA- 30-~11 KAPPA-~ II STORAGE BUILDING S :15•00 E175•00 
TA- 3&-~7 KAPPA-o& 7 STORAGE BUILDING S :1.5+00 E18S+OO 

ITA· 30-,.8 KAPPA-48 CONTROLLED ENVIRONMENT BlDG S .5.5+00 E18S•OO 
TA- 311-o&ll i KAPPA-49 SUMP PIT S 55+00 E18S•OO 

: TA- 36-50 KAP~A -:10 1 TRANSfORMER STATION S 55 •00 E165•00 
1 TA- 36-51 I KAPPA -51 I TRANSFORMER STATION S 85 +00 EIBS.OO 

TA- 36-52 KAPPA -52 I ME rERING STAT I N S 75 +00 E 145•00 
1 TA- 36:-53 'I<APPA -53 I STORAGE SHED S 55•00E175•00 
l.JA- 36-54 • KAPPA -54 ' TRACTOR SHED 55+ 00 E165 •00 
~A- 36-55 . KAPPA -55 ' CONTROL BLDG. FORMEFILY "l·IS- 31 . S 55+ 00 EllS • CiJi 
ciA- 36-56 KA~ -56 ' GUN EMPLACEMENT FORMERL~ "l-15-2J7 S 55+ 00 E115 :Q<ll 
j TA- 36-~APPA ·57 TRAILER OFFICE FORMERL~ l-0-304 S 5 • 00~ 
, TA• 36-58 I KAPPA ·58 TRAILER, OFFICE FORMERL' "l-0-598 S 55 •00 E175·00 
'TA- 36-59 <APPA -59 TRANSFORMER STATION I FORMERL- "l-15-58 s 55•00 EllS •. x:.; 
.J_A-36-60 KAPPA-60 ~ANK, WATER UG FORMERL- -l-15-66 ·S55•00E115··:0 

TA- :36-61 ~APPA -61 TANK, SEPTIC ! FORMERL' "l-15--<;7 . 5 55•00E115 •::0 
TA- :36·62 KAPPA ·62 IAANHOLE ELECTRICAL I FORMERL• "l-15-164 S 55•00E115 .. :a 
TA- -63 '~APP& -63 MANHOLE ELECTRICAL FORMERLr "A~5-165 • S 55•00 Ell5 ··XI 
TA- -64 1 KAPPA ·64 MANHOLE ELECTRICAL FORM ERL' "A-<5-<67 1 S 55 •00 E115 ••:::0 

I 1 - ------ -------~ 

I 

.... ,----=:-

STRUCTURE I STRUCTURE I I ---1 APPROXIMATE 
NUMBER DESIGNATION I STRUCT•JAE NOMENCLATURE REMARK.5 GRID LOCATION 

I I 

~-----. 
-.,.-------, 

I 

f ~ TRuC TURE1 ~TAu(. Tufl£ 1 
NUMB(R I DESIGNATION I STRUCTURE NO .. ENCLATL.ft[ I RE .. AAKS 

APP"CJMAT( I 
GRID ...:;CATION i 

I ....., 

1 

)---

' l r- ____, 
~ r 
, I 

I i ; ----+----------1 

' 

I ! 

r 

----

~=-

- • • • --~ ! ~ !\. ~ .._ ..... ~ : ; ;a _D~!l._ _____ _, 
U P~ll :U!\v::: ~ r ~ c.Lf : 

~ ! - - -- - -- - - ----~' 

~-- ·r mn __ j 
REV.1 7/11/90 

FIGURE 36-5 

TA-36 STRUCTURE LOCATION INDEX 

I I 
I I 

I 5 ~~_z:~3 fEV1SEO TITLE IJ.!lCK !l.,-~~ TO STAnJS OIF 8-8-§3 . H.~ f]~~ 
lllll'9'1SIO• •T 1 c•o 1 "'' •tv 1 ....... 

UNIVERSITY OF CALIFOIINIA 

~~~m:nJ©~ Lot Alamoa National L:.aoratory 
LOI Alamoa, New Wea1c:t a754' 

FACILITIES ENGINEERING DIVISION 

INDEX 

STRUCTURE 
TA-36 
~ sue•u~~ 
I f ; L/ r, . .J...o. , ..... 1- '.:w 
" •• , ... ~ fi)'\Q 

1£:: CL.AIIIPC.UIOII 

SHEET :...us I ei. 
LOCATION PLAN 

KAPPA SITE 
·~ ... , ... ~ 

: ... ,. I~ .z.J t-' 
arco••••oaD ••--OviD 

'D.....::::...~ !u ~ _.:. ..C.d"" 
IUTI l IMllT 110. 

'J-7-83 ..l.. .. ...l..... 
o•••·•• •o 

ENG-~5118 



TA-37 

OPERA110NS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 37, called the ·Permanent Magazine Area: consists of twenty-four 

magazines used to store high explosives. These magazines are not opened at TA-37 

except for periodic inspections (DOE, 1987a). 

TA-37 lies at elevations between 6,820 and 7,320 feet asl. It is located on a narrow mesa 

formed between Water Canyon on the south and a small unnamed branch of Water 

Canyon on the north. The technical area lies on welded Bandelier Tuff, in the Ponderosa 

Pine/Pinon-Juniper, Shrub-Grass-Forb, and Ponderosa Pine-fir overstory vegetation zones. 

Soil at TA-37 consists of Tocal very fine sandy loam, Frijoles very fine sandy loam, Carjo 

loam, Typic Ustorthents-Rock outcrop complex, and rock outcrop (Nyhan et al., 1978). 

At TA-37, the potentiometric surface of the main aquifer in the Los Alamos area lies at 

about 6,000 to 6,140 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-164W40 



37-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-37 

SEPTIC SYSTEM 

WP:LAN:T A-1724-35 



37-001 10/31/90 

SUJIQRY 

LOCATICII : TA-37 MATERIALS MANAGED : SOLID WASTE 
TYPE OF LIIIT(a) : SEPTIC SYSTEM 
LIIIT USE : TREATMENT 
OPERATIONAL STATUS : INACTIVE 
PER JCJ) OF USE : 7 

HAZARDCl.IS RELEASE : NONE 
RADIOACTIVE RELEASE : NONE 

VHIT IHFOBMATIOB 

This septic tank, TA-37-28, served Building TA-37-1, ..tlich fa en office building or a guard house. According to the 
registration of en U'lpeMiitted individual liquid waste ayst•, TA-37-28 served a storage building. This tank is 
currently inective. TA-37-28 hed a capacity of 540 pllona end overflowed into a 2,400-aq ft trench. The tank has EID 
registration nu.ber LA-43. 

DSTB IllQRJIA'l'IOI 

The aeptfc tank .,.t l fkely received only sanitary waste. 

RILBASI IllQRJIM'IOB 

Becauae ft fa not known ..tlether this tank discharged or waa ~. there are no known releases fro. thfa unit. 

SJMV CROSS-BBPIRIBCB LIST 

SWMU !UMBER CEARP IDENTIFIC6TIQN NUM&ER<S> RFA UIIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTURES 

37-001 TA37-2-ST-A-SW TA-37·28 



SWMU 

37-001 

TA-37 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

37-1 

NOTE: Some structure locations may contain more than one SWMU. 

LAN:TA-Unil:s/55 
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FIGURE 37-1 

SOLID WASTE MANAGEMENT UNITS 
(~WMUs) IN TA-37 
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STIIUCTURI STIIUCTUII( 
-Mil 0(31(0-TION 

Tl••l7•1 WC·I 
TA ·lf·:t WC·2 
TA ·37• 3 WC•3 
A•l7•4 ....c-• 

n.-n-s ....c-s 
n.-37-• we-• 
TA· 17 ·7 ....c:-7 
:A•;n-e --· TA•37·· WAC•t 

TA-37•10 ...c-oo 
TA•l7 •II WC•II 
A•37•12 WAC-12 

TA•l7•1l ...e-ll 
TA • 37·,. WAC·,. 
TA•37·tS .... C-IS 
TA•)7·te ....c-oe 
A-)7·17 WAC-17 ,. -n-• WAC·· 
... -37 _,. woe-oe 

TA-37 ·20 woe- 20 
TA·37 ·ZI woe- 21 
TA• 37 ·<12 woe-u 
7A•37 -2: woe- 231 
TA• 37 • 24 -C-24 
TA·l7·2S woe- 2s 
TA • 37·2 woe- 2e 
TA•_l7- 7 woe- z1 
TA·JI7· II woe- ze 
TA•31· I UAC·2t 
TA•)l• ~· woe-30 
TA • H· 31 ,.AC- 31 
T&· 37-311 .... - 3Z 
TA •_>r- »I MAo;;->> 

I 

I 

' 

' ' 

I 

' 

' 

I 

i 

' 

I 

' i 

-~--:-

5TIIUCTVII( NOWI:NCLATUIII[ 

or"c lVI .OIHC 
TIIIM BLDG 
WAGAZINIE: 
WAGAZINI[ 
I.WOAZINIE: 
loloiGA ZJNI[ 

WIIGAZINIE: 

I.WOAZM 
I.WOAZINI[ 
I.WOAZINIE: 
MACAZINIE: 
MACAZINIE: 
WIIGAlll« 
MACAZINIE: 
WACAZIN[ 
MACAZIN£ 
WIIGAZIN[ 
MACAZt 
MACAZIN£ 
......... ZIN£ 
a.IAGAZIN£ 
a.IAGAZIN£ 
WACAZINIE: 
MACA liN£ 
MACA liN£ 
STQIIACit IIUI lNG 
TANK 
TANK 

I .........:ILl 
TIIANSI'DIIMER STATION 
Tlt&NSI' IIMEII STATION 
TIIANSI'ORMEII STATION 

I 

' 
I 

I 

API'IIOXIWAT[ IIID.IAIIIKS 
C".IIIO LOCATION 
570+00 £ ~·oo 
570+00 [3S+OO 

roll~ liLY 301 SlO+OO £»+00 
rQIIW[II T 302 570+00 £ ..0+00 
roiiWlRLY l03 570+00 [..0+00 
roiiWIE:IIlT ~ 5~+00 ..0+00 
roiiWliiLY ~S 5n•oo £•s•oo 

. ""'"'"'"'-' ..... •7!>+ +00 
roiiWliii.Y 307 5~+00 [45+00 
roiiWlAI.Y lOt SYS+OO ESO+OO 
FQII~III.Y 701 5~+00 ESO+OO 
rQIIW[III.Y 702 15~+00 ESO+OCl 
f'OIIW[RU' 703 5~+00 ESS+OO 
Ft IIIW[AI.Y 704 5~+00 :ss+oo 
rQIIWlRLY SOl 1575+00 £35+00 
FQA .. [AI.Y S02 S7S+OO E..a.oo 
FOIIW[Ac.J SOl 15~+00 E ..0+00 
FQAW[R so• I SliD+ r 4~t_QCl 
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TA-39 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 39 is used as a remote high explosives firing site. Experiments 

conducted at the site involve research on equations of state, shock wave phenomena, 

development of implosion systems, development and application of explosively produced 

pulses of electrical power, and production of high magnetic fields. The area includes 

active and inactive open-air firing sites and a high-velocity gas gun facility. Materials used 

in shots have included beryllium, mercury, aluminum, copper, brass, iron, lead, steel, 

thallium, cadmium, chromium, thorium, and natural and depleted uranium {DOE, 1987a). 

The area will continue to be used for high explosives research. TA-39 includes the 

location of former TA-56. 

TA-39 lies at elevations between about 6,300 and 6,960 feet asl in the southern part of 

the Laboratory, northeast of TA-33. The area includes much of the mesa between Water 

Canyon on the north and Ancho Canyon on the south. It is dissected by a northwestern 

branch of Ancho Canyon and by Indio Canyon. Structures are located on the floor of the 

branch of Ancho Canyon. Canyon walls are steep slopes or cliffs in this area. The area 

is underlain by Bandelier Tuff, except on the bottom of the two dissecting canyons, where 

it is underlain by a layer of alluvium. The area lies in the Ponderosa Pine/Pinon-Juniper, 

Pinon-Juniper, and Shrub-Grass-Forb overstory vegetation zones. Soil consists of 

fine-loamy Typic Eutroboralfs, Seaby loam, Hackroy-Rock outcrop complex, Hackroy sandy 

loam, Nyjack loam, Frijoles very fine sandy loam, and rock outcrop {Nyhan et al., 1978). 

At TA-39, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,675 to 5,940 feet asl. Several hundred feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-16491-41 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-39 

39-001 
39-002 
39-003 
39-~04 
39-QOS 
39-006 
39-007 
39-QOS 
39-Q09 

WP:LAN:TA-1724-36 

MATERIAL DISPOSAL AREA Y AND OTHER LANDFILLS 
ACTIVE WASTE STORAGE AREAS 
INCINERATOR 
FIRING SITES 
SUMP AND DRAIN FIELD 
SEPTIC SYSTEMS 
INACTIVE WASTE STORAGE AREAS 
SOIL CONTAMINATION AT GUN FIRING SITE 
DRAINLINE AND OUTFALL 



39-001 MATERIAL DISPOSAL ARBA Y AND OTHER LANDFILLS 10/31/90 

LOCATION TA-39 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) LANDFILL SUSPECTED PCBs 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE UNICNOIJN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INJOBMATIOH 

This unit consists of a number of disposal pits. Since 1953, when TA-39 was built, .ast of the waste venerated has been 
disposed of in on-site pits because of the distance to the Laboratory landfills. Trenches were constructed, filled, end 
covered with a soil cap. They were constructed in two separate areas in the floor plain within Ancho Canyon. The first 
area [39-001(a)l consists of 2 trenches, constructed in the 1960s, that were located east of Ancho Road, just north of 
TA-39·69 (LANL coordinates S215+00, E245+00). One trench fs shown on an engineering drawing; a second trench may be 
closer to Ancho Road. A 1974 memo indicates that both trenches were 8·10 ft wide end 10 ft deep. The engineering 
drawing of 39·001(a) indicates that it was 80' x 20'. Both trenches have been covered end a building CTA-39·69) and a 
volleyball court have been constructed on top of portions of the trenches. A geophysical survey of this area was 
conducted as part of Environnental Problem 22 during the DOE Environ~~ental Survey. The results of this survey are not 
available. The other area [39·001(b)] to the north, is located to the east of Ancho Road, across frOM TA-39-56, et 
approximately 5180+00, E215+00 CLANL coordinates). This area includes four trenches that were used in succession. The 
first trench in this area, known as Material Disposal Area Y CMDA·Y) is estimated to have been about 20' x 150' x 12' 
deep. A second trench was constructed edjacent end parallel to MDA-Y. This second trench was also estiMted to have 
been 20' x 150• x 12'. MDA·Y was used fr011 the late 1960's to 1970's end the second trench was in use frOM about 1976 
to 1981. Together they covered an area of approxi•tely 100' x 150'. A third trench in this area was constructed in 
1981, south of and parallel to MDA·Y. This third trench was about 150' x 40' x 10' deep. It was filled by 1986 end was 
covered with soil. The fourth trench is adjacent and parallel to the third trench. It was about 150' x 40' x 10• deep. 
It was constructed in 1986 and was backfilled and covered with soil in accordance with state solid waste regulations in 
1989. 

WASTI INlOBMATIOH 

The earlier trenches near TA-39-69 reportedly contain waste that includes uranium, lead, .arcury, and possible solvents, 
chemicals, beryllium, and PCB·containing oil. MDA·Y and the adjacent trenches received wastes from TA-39 firing sites, 
laboratories, and office buildings, including uranium, leed, mercury, cheRicals, and oil (possible containing PCB). The 
fourth trench was used to dispose of nonhazardous Mterial generated at TA-39. 

RILIASI INFORKATIOB 

These sites have not been monitored in detail, and it is unknown whether there have been hazardous releases. The MDA·Y 
area was investigated as Environ~~ental Probl• 14 during the DOE Enviror.ntal Survey. Three soil slq)les were obtained 
from the fourth trench, which was open, and one s~le frOM a borehole located between the trench and the stre•. The 
samples were analyzed for .. tals, HE, alpha .. itters, g...a .. itters, and YOlatile organics. Several .. tala were 
detected and acetone was detected fn one s1111ple. No HE was detected. The a- screerw indicated the presence of 
uranium-235 and total uranium. Potassium-40 was the only alpha •itter detected. 

I!KU CROSS-BIPBRINCI LIST 

SWMU NUMBER CEARP IDENTIFIC6TIQN NUMIERCS) RFA UNIT E.R. RELEASE SITE INFO. 

39·001(a) 

39·001(b) 

TA39·2·L·I/A·HW/RW 

TA39·2·L·I/A·HW/RW 
MDA·Y 

39.004 
39.005 
39.001 

ASSQCIATEQ STRucTURES 

UNDER TA-36·69 

NEAR TA-39-56 



39-002 ACTIVB WUTB STORAGB AREAS 10/31/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-39 
: CONTAINER STORAGE AREA 
: STORAGE 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : ? • PRESENT 
HAZARDCliS RELEASE : UNICIKUI 
RADIOACTIVE RELEASE : NONE 

SJOOU\RY 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

VNIT INPOBMATION 

Several active satellite storage areas in TA-39 are listed on the 4/90 LANL Container Storage database: 

S\IIJ NO. STRUCTURE OTHER LOCATION INFORMATION MATERIAL STORED 
39-002(a) TA-39·2 NW corner ethanol, acetone, trichloroethane, solvent-cont .. inated wipes 
39-002(a) TA-39-2 hallway outside R• 184 used photo chemicals in 5-gallon containers 
39-002(a) TA-39-2 north end, outside used vaci.UII ~ oil cont .. inated with solvents, ethanol, 

acetone, trichloroethane, trensfon.er oil 
39-002(b) TA-39·6 outside ethanol, acetone, trensfon.er oil, trfchloroethene, VaCUUI 

grease 
39·002(C) TA-39·56 outside paper end cloth cont .. inated with ethanol, acetone, trichloro· 

ethane, vacUUM grease 
39-002(d) TA-39-57 outside l:u*er rinown 
39-002(e) TA-39-69 outside, north well cloth rags, spent propellent, alUIIirun, brass, lead, steel, 

polyethylene, gloves, paraffin, quartz, carbon 
39-002(f) TA-39-88 outside ethanol, acetone, copper sulfate, trichloroethane, V8CUUM 

grease, cont .. inated transforMer oil 
39-002(g) TA-39·98 shop freon, trichloroethane 

JASTB INPORKATION 

The wastes stored, as Indicated above, Include solvents, vacUUII ~oil, vecUUI grease, spent photo che~~icals, 111etals, 
spend propellent, transforMer oil, end freon. 

RILIASB INFORMATION 

It is unknown whether the dru.a in the storage areas have leaked. However, past operations at most container storage 
areas have resulted tn syat .. tlc releases of solid wastes, Including RCRA·regulated constituents. 

IIOTBS 

Inactive storage ar ... are addressed in S\IIJ No. 39-007. S\IIJ Noe. 39-002(b), (c), (g), end (h) are now addressed in 
S\IIJ Noe. 39·007(b), (a), (c), end (d), respectively. S\IIJ Noe. 39-002(e) end (f) have been deleted because only eq:~ty 
dru. were noted at theM areas. 

SWKU CRQSS-BBPBBBICB LIST 

$WMU NUM8ER C£AftP IQENTIFitaTIQH NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATEQ STRucTURES 

39-002(a) 
39-002(b) 
39·002Cc> 
39-002(d) 
39-002<e> 
39-002(f) 
39-002(g) 

-------
39.002 TA-39·2 

TA-39·6 
TA-39·56 
TA-39-57 
TA-39·69 
TA-39·88 
TA-39-98 

** No corresponding E. R. Progr .. unit. 



39-003 :INC:INBRATOR 10/31/90 

StlJQWlY 

LOCATION TA-39 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) INCINERATOR 
UNIT USE TREATMENT 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOO OF USE EST. 1955- 1964 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

VNIT INlORKATIOB 

An incinerator, TA-39-55, burned waste generated at TA-39. The 111it was r_,ved In 1977 and placed in the landfill 
(39-001). The 111it was a .odel C-15 with a 15 bushel capacity. It .. asured 3' x 3' x 4' high and was located between 
TA-39-2 and the nearest site security fence. The Incinerator was used to burn ca.bustlble office waste. It has been 
reported that the former site of the incinerator was cleaned at the ti .. of deca..issioning. The incinerator itself was 
monitored for redioactivity and found to be "clean" before disposal in the landfill. 

JASTI INFORMAT:IOB 

Constituents of the waste are unknown. 

RBLIASI :INFORMAT:IOB 

It is unknown whether the incinerator caused a hazardous waste release. 

SWKU CROSS-BEFBBENCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEAse SITE INFO. ASSQCIATED STRucTURES 

39-003 TA39-5-IN·I·SW 36.009 TA-39·55 



39-004 I'IRilfG SITES 10/31/90 

LOCATION TA-39 MATERIALS MANAGED HAZARDaJS WASTE 
TYPE OF UNIT(s) FIRING SITE RADIOACTIVE WASTE 
UNIT USE TESTING PCBs 
OPERATIONAL STATUS INACTIVE/ACTIVE 
PERIOO OF USE SEE BELOW 
HAZARDaJS RELEASE KNOWN 

RADIOACTIVE RELEASE KNOWN 

UNIT Ilfi'OBMATIOif 

There are several ec:tive end inactive firing sites at TA-39. The two in.c:tive sites were c~Leted in 1953 end were 
designated TA-39-7 end -8 [39-004(a) end (b)]. One ec:tive firing site was c~Leted in 1953 and is designated TA-39-6 
[39-004(c)]. The other two ec:tive firing sites are TA-39-57 end -88 [39-004(d) end (e)]. The active firing sites are 
pulsed power sites, which use electrical energy in llddftion to energy frc. detonating HE. These sites have Large 
cepecitor banks in bunkers beneath the firing peds end require that the assemblies be covered with dielectric oil. LANL 
persomel estimate that approximately 100 gallons of oil are used with each shot, ~h of which soaks into the soil that 
comprises the firing pad. Typical shots involve 10 to 100 Lba of HE; Larger shots with up to 1,000 Lbs of HE have been 
made. TA-39-57 was ca.pleted in 1958. This firing site included a 4' x 4' x 4' pit that was used for recovery of 
materials frc. the shot. When in use, the pit was filled with water to slow the velocity of the materials and aid In 
their recovery. After recovery was c~Leted, the water was drained out and discharged to the ground at the site. This 
pit was in use in 1962, but it was replaced by plastic garbage containers full of water. TA-39-88 was built more 
recently and covers approxia.tely 970 square feet. TA-39-57 is occasionally used for scrap HE detonation. 

WASTE INlOBMATIOif 

C~ts of the shots have included uranlun, •rcury, Lead, end beryll h111. A 1955 ..., indicates that thall iUIII, 
platlnun, paladh.-, ge,...,illll, zirconi1111, nlobi1111, tantah111, end rhuth•illll were used In the shots. In 1959, an H-5 Air 
s...,Le Data Sheet indicates that as ~h as 20 Lba of •rcury was used in indfvicbll shots. In 1965, the Level of 
.ercury in the air near the focal point was >20 tiMeS the tolerance of the instrument 1.-.diately after the shot. 
Dielectric oil containing Pels was used in the peat. Currently, all oiL used in shots fa PCB-free. In 1963, a safety 
report noted that TCE was used on the firing peds to clean parts. SCrap HE fa disposed of at TA-39-57. 

BBLEASE Ilfi'OBMATIOif 

Any resfcbll debris frc. the shots or detonations that has not been picked up r ... ins in the iq:Mtct zone. The CEARP 
reports that in 1957, soil sa.ples taken at TA-39-8 indicated a maxi.u. of 1.0 •icrograna berylliumtgra. of soil and 
TA-39-7 indicated a maxi.u. of 0.8 •fcrogr- beryl Lillll/gr• of soil. 

S!KU CRQSS-RII'ERilfCB LIST 

SWMU NUMIER C£A8P IDENTIFIC6TIQI MUMBERCS) RFA YNIT E.R. RELEASE SITE INFO. 

39-004(a) 
39-004(b) 
39-004(c) 
39-004(d) 
39-004(e) 

TA39-1-CA·I/A-HW/RW 
TA39·1·CA·I/A·HW/RW 
TA39·1-CA·I/A·HW/RW 
TA39·1-CA•I/A·HW/RW 
TA39·1·CA•I/A-HW/RW 

39.007 
39.008 

ASSOCIATED STRucTURES 

TA-39-7 
TA-39-8 
TA-39-6 
TA-39-57 
TA-39-88 



39-005 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-39 
: St.MP 

: TREATMENT/DISPOSAL 
OPERATIONAL STATUS : DECCMIISSIONED 
PERIOD OF USE :EST. 1953 • 1987 
HAZARDOUS RELEASE : UNKNOWN 
RADIOAC~!VE RELEASE : NONE 

SUMP UD DRAXB I'XBLD 10/31/90 

SUJIKARY 
MATERIALS MANAGED HAZARDOUS WASTE 

UNXT XNlOBMATXOI 

A sump served the trim building, TA-39·4. The decant fra. the su.p discharged to a drain field. The sump and 
associated drain field have been removed. 

JASTI XllORKATXOI 

The sump received suspected HE liquid wastes fra. the trl• building and possibly solvents. Any ... ll pieces of HE would 
have separated fra. the liquid in the sump. 

BBLBASI XNlOBMATXOI 

Contaminated soil was removed fra. the drain field area during deeCIIIIIissioning. No HE residuals are thought to r .. fn. 

SJMV CROSS-RBI'BRBHCI LXST 

SWMU NYMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRucTURES 

39-005 - NEAR TA-39·4 

** No corresponding E. R. Progr• W"~ft. 



39-006 SEP'l'IC SYSTBXS 10/31/90 

StJJQWtY 

LOCATION TA·39 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(S) SEPTIC SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PER ICX) OF USE SEE BELOW 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE UNKNOWN 

QNIT INFORMATION 

Two septic systems are currently active at TA·39. One system [39·006(a)] consists of a tank, TA-39·104 (formerly 
TA-39·12), a sand filter, end connecting drainlines. The tank has a capacity of 2,500 gallons and is registered as an 
Unpermitted Individual Liquid Waste System with EID Registration Number LA-44. This tank was built in 1952. In 1985, a 
subsurface sand filter was installed to prevent the daylighting of septic tank effluent directly to the Canyon Stream 
bed, according to the Envir~tal Assessment for the project. The sand filter is 30• x 60'. Engineering drawing 
ENG·R1437 (1955) shows that building TA-39·2 is connected to septic tank TA-39·12 (now TA-39·104), which is connected to 
the sand filter by 380 ft of 6"·dia vitrified clay pipe. Effluent from the sand filter is discharged to the stream bed 
via 210 ft of 4"·dia vitrified clay pipe. A 1972 memo indicates that septic tank TA-39·12 (now TA-39-104) was not 
functioning properly because photo processing solutions discharged to the tank were interfering with the sewage 
digestion processes in the tank. The practice of disposing of these solutions in the tank largely stopped. The LANL 
Photo-Waste Generators (1990) database indicates that approximately 1 gallon/month of tray and sink photo waste is 
discharged to the septic system. The filter was destroyed in 1977, end was rebuilt and returned to service in 1978. 
The Active Septic Tank Syst ... List (12/89) docu.ents septic tank TA-39-132 [39-006(b)]. TA-39·132 was installed in 
1985 and presently serves the pulsed power building. Its overflow discharges into a leech field and it has a capacity 
of 1,000 gallons. 

WASTE INlORMATION 

The TA-39-104 septic system handles sanitary and possibly photo processing wastes. Until recently small quantities of 
solvents and other chemicals from labs may have been discharged to the septic system. The TA-39-132 system receives 
only sanitary waste. 

BBLEASE INlOBMATION 

overflow from TA-39·12 (now TA-39·104) was noted to be daylighting in 1973. lq:M~Cts to the soil are unknown. As of 
March 1988, no flow had emerged from the TA-39·104 sand filter. No releases from the TA-39-132 septic system have been 
noted. The extent of hazardous releases are not known. 

S!MU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFIC6TIQN HUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

39·006(a) 
39·006(b) 

TA39·3·CAJST·I/A·RW/HW - 39.006 

ASSOCIATED STRUCTURES 

TA·39·104, -12 
TA-39·132 

- No corresponding E. R. Progr• unit. 



39-007 IHACTIVB WASTB S'l'ORAGB AUAS 10/31/90 

LOCATION TA-39 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

CONTAINER STORAGE AREA 
STORAGE 
INACTIVE 
7 - 7 
UNKNOWN 
UNKNOWN 

UNIT INlOBMATION 

Waste storage areas have been noted at several locations in TA-39; as these areas are not identified on the 4/90 LANL 
Container Storage Area database, they are assumed to be inactive. 1) The RFA noted a used oil container storage area at 
TA-39-63 [39·007(a)]. It is described as a 12 sq ft area with 2 steel drUMS on pallets. The waste oil had been removed 
by 1988. 2) Building TA-39-4 [39-007Cb)] was listed as a satellite storage area in the 1988 LANL Container Storage Area 
database. The CEARP notes that TA-39-4 was also used for short-term storage of ... 11 quantities of scrap HE. This 
building has residual HE contamination. 3) A 1988 field survey noted additional container storage areas at TA-39-103 
[39·007(c)] and at a boneyard south of TA-39-24 [39·007(d)]. The boneyard area consisted of a benned asphalt pad for 
oil storage. 4) A waste storage area consisting of a shelter was noted north of MDA·Y [39-007Ce>l on the 1988 field 
survey. This area was established to receive hazardous wastes to prevent hazardous waste disposal in the MDA-Y area 
trenches to prevent hazardous waste disposal in the MDA·Y area trenches. This storage area was removed in 1989 when the 
fourth landfill trench was closed. 

WASTB INrOBKATION 

The wastes stored at these areas are as follows: 

SWMU NO. 
39-007(a) 
39-007(b) 
39·007(c) 
39-007(d) 
39·007Ce) 

STRUCTURE 
TA-39·63 
TA-39·4 
TA-39·103 
boneyard 
near MDA·Y 

WASTES STORED 
waste oil containing lead and solvents 
scrap HE, rinown waste liquids 
rinown waste liquids 
waste oil 
lead, oil, organic solvents 

RELEASE INlORJIATION 

It is unknown whether the dr1.1111 that were in storage leaked. TA-39-4 is contaminated with HE, and it is unknown whether 
a release has occurred. However, past operations at most container storage areas have resulted in systematic releases 
of solid wastes, including RCRA·regulated constituents. 

S!MV CBOSS-RIPIBENCB LIST 

SWMU NYMBER CEARP IDENTIFICATION NYMBERCS> RFA UNIT E.R. REL£ASE SITE INFO. ASSQCIATED STRUCTURES 

39-007(a) 
39-007(b) 
39·007(C) 
39-007(d) 
39·007Ce) 

-TA39·7·CA·A·IIW --** 
39.003 TA-39·63 

TA-39·4 
TA-39·103 
SOUTH OF TA-39-24 
NORTH OF MOA·Y 

- No corresponding E. R. Progr• unit. 



39-008 SOXL CONTAMXNATIOH AT GUN FIRING SITE 10/31/90 

S'QMMARY 

LOCATION 

TYPE OF UNIT(s) 

: TA-39 

: SOIL CONTAMINATION 

MATERIALS MANAGED : RADIOACTIVE WASTE 

HAZARDOUS WASTE 

UNIT USE : DISPOSAL 

OPERATIONAL STATUS : INACTIVE 

PERIOO OF USE : 1960 • PRESENT 

HAZARDOUS RELEASE : UNKNOWN 

RADIOACTIVE RELEASE :UNKNOWN 

tTNXT INI'ORKATXON 

There was a ,..., firing area located west of TA-39-137. The 81.6\ uaed gas as a propellant and projectiles were shot at 
targets on the cliff face. Neither the projectiles nor the targets were renoved fra. the cliff face or from the talus 
at the base of the c li f f. The 111.6\ was uaed f r~ 1960 to 1975. 

WASTB INFORMATION 

The projectiles and targets included beryll iun, leed, aluninun, and depleted uraniun. 

RELEASI INFORMATION 

The extent of any releases is 1.6\known. 

SWMU CROSS-BBPERENCB LXST 

S\MJ NlJ48ER CEARP IDENTIFICATION NlJ48ERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

39-008 TA39·1·CA·I/A·HW/RW WEST OF TA-39-137 



39-009 DRAl:ltLl:KB AND OU'l'I'ALL 10/31/90 

SUJIKUY 

LOCATION : TA-39 MATERIALS MANAGED : SOLID WASTE 
TYPE OF UNIT(S) : ClJTFALL 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : 7 • PRESENT 
HAZARDClJS RELEASE :UNKNOWN 
RADIOACTIVE RELEASE : NONE 

UNl:T l:NPORKATJ:ON 

A drainl ine from building TA-39-69, light gas IILn facility, discharges noncontact cooling water to .., outfall with NPOES 
l'lU!ber 04A141. The NPDES peMRit application for this outfall was sut.itted to EPA in 11/87. 

WASTB l:NPORKATl:OI 

Constituents of the cooling water are unknown. 

RILBASI l:NlORKATl:ON 

It is Ll"'known whether hazardous releases have occurred. 

NOTES 

The location of this SWMU is within the current boundaries of TA-72. 

SWMV CROSS-RBFBRBNCB Ll:ST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

39-009 ** TA-39-69 

- No corresponding E. R. Progr• Ll"'it. 
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TA-40 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 40 was built in the 1950 as a firing site for detonator firing tests. 

Support structures such as magazines, preparation buildings, laboratories, offices, and a 

darkroom are present in the area. A burning pit for high explosive contaminated 

combustibles and a firing pit were also located here (DOE, 1987a). They are no longer 

operational. 

TA-40 lies at elevations between 6,960 and 7,480 feet asl. It is located on a narrow finger 

of Two Mile Mesa. The finger mesa is bounded on the north by an unnamed branch of 

Two Mile Canyon, and on the south by Pajarito Canyon. Canyon walls are steep slopes or 

cliffs in this area. 

TA-40 lies on welded Bandelier Tuff. The area is in the Ponderosa Pine/Pinon-Juniper and 

Ponderosa Pine-fir overstory vegetation zones. The soil consists of Tocal very fine sandy 

loam, Carjo loan, and rock outcrop (Nyhan et al., 1978). 

At TA-40, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,000 to 6,260 feet asl. Over 900 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649142 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-40 

40-001 
40-002 
40-003 
40-004 
40-005 
40-006 
40-007 
40-008 
40-009 

WP:LAN:TA-1724-37 

SEPTIC SYSTEMS 
CONTAINER STORAGE AREAS 
BURNING AREA I OPEN DETONATION 
DECOMMISSIONED CONTAINER STORAGE AREA 
SUMP 
FIRING PADS 
HE STORAGE AREAS 
DECOMMISSIONED HE STORAGE 
LANDFILL 



40-001 SBP'l'IC SYSTBXS 10/31/90 

SUMKARY 
LOCATION TA-40 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM SUSPECTED HAZARDOUS WASTE 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE SUSPECTED 
RADIOAColVE RELEASE NONE 

UNIT INlOBMATION 

Septic Tank TA-4D-22 [40-D01(a)] is inactive, and apperently was used only during construction activities in 1950. 
Engineering drawing ENG·R1474 shows drains fro. TA-40-1 discharging into TA-40·22. The contents of the discharge are 
unknown. Two active septic tanks, TA-40·24 and TA-40-25 were installed in 1950 and continue to operate, although the 
latter is used only infrequently. TA-40·24 [40·001(b)l serves 37 people, has a capacity of 1,215 gallons, and overflow 
drains to a seepage pit. Drains from buildings TA-40·1, ·19, and -23 discharge into TA-40·24. TA-40-25 [40-001(c)] was 
installed in 1949, serves 2 people in TA-40·11, has a capacity of 540 gallons, and must be pumped when full (about every 
three months). According to the Active Septic Tank Syst .. dltabase, TA-40·24 has EID Registration No. LA-45 and 
TA-40·25 has EID Registration No. LA·40. 

WASTB INFORMATION 

The septic tanks receive sanitary and other liquid wastes fro. TA-40. Solvents and other chemicals fro. previous years 
are suspected. 

RELBASB INFORMATION 

There are no current releases associated with TA-40·22. It is not known whether TA-40-24 has discharged hazardous waste 
to its seepage pit. Engineering drawings show TA-40·25 as having a drain line, and it is not known if hazardous 
discharges have occurred. 

SJMU CBOSS-BBPBBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

40·001(a) 
40·001(b) 
40·001(c) 

TA40·6·CA/ST/O·A/I·HW 
** 
** 

ASSOCIATEQ STRUCTURES 

TA·40·22 
TA·40·24 
TA-40·25 

** No corresponding E. R. Progr• U"lit. 



40-002 COBTA:IHBR STORAGB AREAS 10/31/90 

SJJMXARY 
LOCATION TA·40 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 

CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 

ACT IV£ 
PERIOD OF USE ? • PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INlOBMATION 

Active container storage areas in TA·40 include: a) A container storage area [40·002(a)l, located near TA-40·23, is 
approxi .. tely 15' long by 6' wide, and is 161derlain by asphalt. Wastes are stored here t...,orarily in two closed steel 
drums. Oils and solvents are stored in separate dru.s. The quantity of waste never exceeds 55 gallons total. b) 
Containers kept near the firing areas (see 40·006) are used to store shot wastes [40·002(b)l before they are taken to 
TA-16 for disposal. Separate containers are used for combustible and noncombustible debris. TA-40 has a photo 
processing unit, TA·40·5 [40·002(c)], which consists of one processor and 6 trays and sinks. 3 gallons/.anth of waste 
is produced and stored in this area. 

JASTB INFORMATION 

The waste stored in the area near TA·40·23 consists of oil and solvents which are stored separately. The waste is fraa 
various TA·40 operations, and it is ulti .. tely sent to TA·54 prior to off·site shipment. The wastes stored near the 
firing areas consist of firing residues (e.g., wood, .atal, wire). Wastes stored in TA-40·5 consist of developer and 
fixer che111icals. 

RILIASB INFOBMATION 

There are no known hazardous releases associated with these units. However, past operations at most container storage 
areas have resulted in syst ... tic releases of solid wastes, including RCRA·regulated constituents. 

S!XU CROSS-RIPERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

40·002(a) 
40·002(b) 
40·002(c) 

** -- 40.002 

ASSQCIATED STRUCTURES 

TA-40·23 
TA·40·15 
TA·40·5 

- No corresponcUng E. R. Progr .. unit. 



40-003 BURNING ARBA / OPBN DBTOKATION 10/31/90 

StlJIQBY 

LOCATION : TA-40 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(S) : OPEII DETONATION 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERICO OF USE : EST. 1950s • 1970s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : NOliE 

UNIT INlQBKATION 

This unit consists of two sites. One site [40·003(a)] is located about 450 feet east of TA-40·15. It was used for the 
disposal of scrap HE Material and detonators. According to the RFA, this site has an area of 2 acres. The site was 
later (in the 1960s) used for conducting burn and blast tests. This site is now inactive. A closure plan for this site 
is currently being written. In 1958, there was at least one incident in which detonators were not destroyed and were 
discharged up to 100 yards away from the site. Search operations may have failed to recover all of the intact 
detonators. A burning site [40·003(b)] east of TA·40·15 and east of the detonator area was used for burning HE 
contaminated combustible materials. This site was used fra. 1961 to the 1970•s. 

WASTI INlQBMATION 

The waste at these sites contained HE material. According to a 1961 MeRO, vegetation within a 200 ft radius was cleared 
using a herbicide. During a 1990 field investigation, it was noted that SOllie of this area is being used to stockpile 
construction debris. 

RELEASB INFORMATION 

In 1985, samples were taken on the hillside above the scrap site [40·003(a)l, approximately 100ft. to the south, and 
also on the pad. Samples indicated nondetectable levels of arsenic, bariua, cacni~, chromi1.111, lead, ~~~ercury, selenh.n, 
and silver. Small pieces fra. detonators (nonhazardous) are visible on the surface at the site. It is unknown whether 
hazardous releases froa the other site [40·003(b)] have occurred. 

S!MU CBOSS-RIFBRINCB LIST 

SWMU NUMBER CEARP IDENT!FICAT!QN NUM8ER<S> RFA UNIT E.R. RELEASE SITE INFO. 

40·003(a) 
40-003(b) 

TA40·2·CA·I·HW 
TA40·1·CA·I·HW 

40.003 
40.004 

ASSQCIATED STRucTURES 

NEAR TA-40·15 
NEAR TA-40·15 



40-004 DBCOMKISSIONBD COMTAIBBR STORAGB ADA 10/31/90 

StlJQIARX 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-40 
: CONTAINER STORAGE AREA 
: PRODUCTION 

MATERIALS MANAGED : SOLID WASTE 
HAZARDOUS WASTE 

OPERATIONAL STATUS : DECOMMISSIONED 
PERIOD OF USE :EST. 1980s 
HAZARDOUS RELEASE : NONE 
RADIOACTIVE RELEASE : NONE 

VNIT IHPQRKATION 

This \.l'lit was located outdoors near TA-40·9 end was confined within e 15' by 15' eree. It was used to store product 
chloroethene end vecUUII ~oil. During the RFA, oil staina were observed on the surreu'lding soil end on the wooden 
pellets under the drums. 

JASTI INlOBKATION 

The products stored were chloroethene end vecUUII pump oil. 

IBLIASI INrOBMATIOI 

Oil steins have been observed in the pest; ell cont•ineted soil has, however, been re1110ved, placed in driJRB, end 
disposed. Pest operations et ~t container storage areas have resulted in syst..atic releases of solid wastes, 
including RCRA-regulated constituents. 

SJHU CROSS-RIFBBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEp STRUCTURES 

40-004 TA40·7·CA·I·PP 40.008 TA-40-9 



40-005 SlJXP 10/31/90 

LOCATION : TA·40 
: SlJ4P 

MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE : TREATMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : EARLY 1950s·PRESENT 
HAZARDOUS RELEASE : UNKN<MI 
RADIOACTIVE RELEASE : NONE 

UNIT INfORMATION 

Liquids which might contain smell quantities of HE fraa Building TA-40·41 drain to this unit, which is a HE separation 
baffle-type s~ outside the building. The s~ is used only infrequently at present. The building and s~ were part 
of TA·22 before being incorporated into TA·40 when TA-40 was expanded. The sump is concrete with a set·in aluminu. 
tank. The dimensions of the sump are 4•6• x 6•4• x 5• deep. The SumP is shown as TA-22·75 in engineering drawing 
C-22705 and ENG·R 5114. The LANL standard operating procedures (WX·3 SOP 12.1.0 and 12.1.4) call for the sludges in HE 
settling tanks to be picked up on request and transported to TA·16 for treatment and burning. 

JASTI IHlOBMATION 

The waste consists of liquids contaminated with HE that •Y contain bariun. In past years solvents •Y have been 
present. 

BILIASB IBPOBMATIOI 

The s~ has an outfall which drains to a ..all tributary of Pajarito Canyon. 

SJMV CROSS-RJFBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES . 

40-005 TA40·5·S-A·HW 40.006 TA·40·41 



40-006 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOOS RELEASE 
RADIOACiiVE RELEASE 

TA-40 
FIRING SITE 
TESTING/DISPOSAL 

: ACTIVE 
1950s - PRESENT 
KNOWN 

NONE 

I'XRXIIG PADS 

SUMKABY 

10/31/90 

MATERIALS MANAGED HAZARDOOS WASTE 
SOLID WASTE 

QNXT XNlORHATIOH 

Three outside firing peds are used at TA-40 for HE detonation experiMents. TA-40-15 [40-006Ca)) is the largest and has 
an iron wall and firing l:ulker on two sides of the pad to provide SOllie confil"'eelllnt of shot debris. After firing, the 
sand and very small pieces of shot debris are leveled. SOM of the residues fr011 firing are pushed over the canyon rim. 
over the years, a bench about 15' high has been created by sand and residuals on the side of the canyon. The other two 

firing peds, TA-40-8 [40-006(b)] and TA-40-5 [40·006(c)), are ... ller and have ... ller benches associated with them. 
TA-40-5 has associated soil berms. 

WASTB INlORKATIOH 

Bench residues consist of sand with fragments of glass, 111etal, cables, wood, and occasionally small pieces of HE. In 
the past, shot constituents included thallium azide, lead azide, ClF3, and diethanol. Large pieces of shot residuals 
are picked up after firing. 

RILIASB INFORMATION 

Shot residue and other ft .. are found on the south-facing slope of the canyon adjacent to the firing sites. Firing Pad 
TA-40-15 was investigated as Environmental Probl .. 11 in the DOE Environmental Survey. Soil samples were collected at 
different distances fr011 the center of the firing pad, and galn8 screens indicated the presence of only the natural 
activities of potassiu.-40, thoriu.-232, and uraniu.-238. 

S!MQ CROSS-RIPBRIHCB LIST 

SWMU NlltBER CEARP IDENTIFICATION NlltBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

40-006(a) TA40·3·CA·A-HW 40.005 TA-40·15 
TA40·4·0L-l·HW 

40-006(b) TA40·3·CA·A·HW 40.005 TA-40·8 
40-006(C) TA40·3·CA·A·HW 40.005 TA-40·5 



40-007 BB STORAGE ARBA8 10/31/90 

StlJIQRY 

LOCATION TA-40 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE EST. 1950 - 1980s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

VNIT INFOBMATIOI 

Some bunkers, TA-40-3, -6, ·11, -14, and a bunker wtth fon~er dlsi;n.tion TA-22-41 [40-007(a), (b), (c), (d), and (e), 
respectively] are believed to have been used for very short periods of ti• to store scrap HE conta111inated waste. 

WASTI IIPOBMATION 

The RFA describes the waste as detonators, live charges, and HE. Currently the HE is reused and is no longer considered 
waste. 

RILIASI INFORKATION 

There are no known releases associated with these storage areas. However, past operations at 1110st container storage 
areas have resulted in systenetic releases of solid wastes, including RCRA-regulated constituents. 

S!MU CROSS-BBPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

40-007(a) 
40·007(b) 
40-007(c) 
40-007(d) 
40-007(e) 

TA40-9-CA-A-HW 
TA40-9·CA·A-HW 
TA40·9-CA-A-HW 
TA40-9·CA·A·HW 
TA40·9-CA-A·HW 

ASSOCIATED STRUCTURES 

TA-40·3 
TA-40-6 
TA-40·11 
TA-40·14 
TA-22-41 



40-008 DECOMMISSIORBD HB STORAGB 10/31/90 

8UMKARY 

LOCATION TA-40 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(I) 

UNIT USE 
CONTAINER STORAGE AREA 
STORAGE 

OPERATIONAL STATUS : DEC<M4ISSJONED 
PERIOD OF USE EST. 7 - 1988 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

VNIT INlORKATION 

A lx.nlter, TA-40-2, was used for • short time to store scrap HE contMineted waste. This l.l'lit measures 10' x 6' x 7' 
high. This storage erH hes been closed l.l'lder en approved RCRA closure plan. 

WASTI INJOBMATION 

The waste wes scrap HE. 

RELEASI INrORMATION 

There hes been no known release of hazardous waste fra. this dee~issloned storage eree. However, peat operations et 
11101t container storage erees have reaul ted In ayst111111tlc releases of solid wastes, including RCRA·r~uleted 
constituents. 

SJMU CROSS-RIPBBBBCB LIST 

SWMU NUM8ER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO, ASSOCIATED STRUCTURES 

40-008 ** 40.001 TA-40·2 

** No corresponding E. R. Progr8111 l.l'lit. 



40-009 . LAJJDI'ILL 10/31/90 

S'QMMARY 

LOCATION : TA·40 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) : LANOFILL SUSPECTED HAZARDOUS WASTE 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : 1967 
HAZARDOUS RELEASE : UNKNOWN 

RADIOACTIVE RELEASE : NONE 

UNIT INlOBMATIOH 

In 1967, a major decommissioning effort was undertaken at TA·15. Several structures were burned. After .anitoring the 
remaining nonc:OIID.Istibles for radioactivity, according to engineering recorda, the debris was taken to TA·40 and 
disposed of in the canyon between TA-40·15 and TA-40·5. 

JASTI INlORKATIOH 

The wastes were nonc:oamustible residues. There is no record that s~les were analyzed for hazardous constituents. The 
waste did not contain radioactive constituents. 

RILIASB INlORMATIOH 

It is unknown whether a hazardous release has occurred. The debris was not sampled for hazardous constituents. 

S!MU CROSS-BEFEREHCI LIST 

SWMU NUMBER CEARP IQENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STRUCTURES 

40·009 •• BETWEEN TA·40·15 AND TA-40·5 

- No corresponding E. R. PrograM unit. 



SWMU 

40-001(a} 
40-001(b} 
40-001(c) 
40-002(a) 
40-002(b) 
40-003(a) 
40-003(b) 
40-004 
40-005 
40-00S(a) 
40-00S(b) 
40-00S(c) 
40-007(a) 
40-007(b) 
40-007(c) 
40-007(d) 
40-007(e} 
40-008 
40-009 

TA-40 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

40-1 
40-1 
40-1 
40-1 
40-1 
40-1 
40-1 
40-1 
40-3 
40-1 
40-1 
40-1 
40-1 
40-1 
40-1 
40-1 
40-3 
40-1 
40-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 07/11/90 
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TA-41 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 41 is used in developing weapon subsystems, boosting systems, and 

long~term studies on critical weapons subsystems. Materials used or stored on at the site 

include uranium, plutonium, tritium, lithium isotopes, mercury, beryllium, lead and cadmium 

for shielding, nickel-cadmium and mercury batteries, explosives, and thermite type heat 

generators. There are also office and photographic laboratory facilities in the area. 

Formerly, operations required use of radioactive materials, toxic gases, mercury, and 

various organic chemicals (DOE, 1987a). 

TA-41 lies at elevations between about 6,900 and 7,200 feet asl. It is located within Los 

Alamos Canyon, west of TA-41. Los Alamos Canyon receives treated industrial effluents 

and some sanitary effluents from T A-2 as well as T A-21 and -53, all downstream of T A-41. 

There are also occasional releases of cooling water from the Omega West Reactor at 

TA-2. On the flanks of the mountains, Los Alamos Reservoir impounds run-off from 

snowmelt and rainfall. Stream flow from this impoundment into the canyon is intermittent, · 

dependent on precipitation, and may reach the Laboratory's eastern boundary. Infiltration 

of treated effluents and natural run-off maintains a shallow body of water in the alluvium of 

Los Alamos Canyon (Environmental Surveillance Group, 1986). 

The soil at TA-41 consists of Typic Eutroboralfs-Rock outcrop complex and rock outcrop 

(Nyhan et al., 1978). The area lies in the Ponderosa Pine/Pinon-Juniper and Ponderosa 

Pine-fir overstory vegetation zones. At TA-41, the potentiometric surface of the main 

aquifer in the Los Alamos region lies at about 6,01 0 to 6,090 feet asl. Over 800 feet of 

unsaturated tuff and volcanic rock separate the surface from the aquifer. There is little 

potential for downward flow from the surface because of the low moisture conditions of the 

tuff (IT, 1987a). 

Because TA-41 structures lie within the Canyon itself, flooding has been investigated as a 

potential environmental problem. The characteristics of the drainage basin indicate that a 

1 00-year flood would result in a flow of 25 cubic meters per second (870 cubic feet per 

second). A 500-year flood event would produce about 37 cubic meters per second (1 ,290 

cubic feet per second). The channel at TA-41 is capable of carrying a maximum flow of 

46 cubic meters per second (1 ,600 cubic feet per second). Flooding of parking lots and 

roadways may occur in such an event only if the channel were to become clogged with 

WP:LAN:T A-1649143 



debris. Flooding of pennanent buildings is unlikely. (DOE, 1979). Flooding of TA-41 by 

failure of the Los Alamos Canyon Reservoir Dam is unlikely assuming complete drainage in 

45 minutes (15 minutes to crest, and 30 minutes recession). 

WP:LAN:TA-1649144 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-41 

41-Q01 
41-Q02 
41-Q03 
41-Q04 

WP:LAN:TA-1724-38 

SEPTIC SYSTEM 
SEWAGE TREATMENT PLANT 
SUMP 
CONTAINER STORAGE AREA 



41-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-41 
: SEPTIC SYSTEM 
: DISPOSAL 

OPERATIONAL STATUS : INACTIVE 
PERIOD OF USE : 1949 - 1953 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SBPT:IC SYSTBK 10/31/90 

StJXKARY 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED RADIOACTIVE WASTE 

UN:IT l:NfORMAT:IOB 

Septic Tank TA-41·11 appears in an engineering drawing to be connected to Building 2, a guardhouse. The tank was 
abandoned in 1953. 

WASTB l:NlOBMAT:IOB 

The tank received sanitary waste. The tank is noted to be radioactively contaminated in one report; however, there are 
no known discharges to this tank which could account for radioactive .. terial in the systeM. 

RBLBASB l:NlORMAT:IOB 

It is unknown whether hazar~ releases have occurred fro. this unit. 

SWMU CROSS-RBPBRENCB L:IST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

41-001 TA41·2·ST·I·RW ? 41.001 TA-41-11 

? Indicates uncertainty with RFA Unit correlation. 



41-002 SBWAGB 'l'RBA'l'KBRT PLAN'l' 10/31/90 

StJMKABY 
LOCATION 
TYPE OF UNIT(s) 

: TA-41 
: WASTEWATER TREATMENT PLANT 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED MIXED WASTE 

UNIT USE : TREATMENT 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE 1950 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RAOIOACTIVE RELEASE UNKNOWN 

UNI'l' INlOIMA'l'ION 

The components of the TA-41 sewage treatment plant consist of an Imhoff tank and a 10' x 8' x 10' chlorinator, TA-41-7 
[41-002(a)l; a contact tank, TA-41-8 [41-002(b)l; and a sludge drying bed, TA-41-9 [41-002(c)]. This smell treatment 
plant has received sanitary waste from TA-41 and TA-2. Presently these wastes are pumped to TA-3 for treatment. The 
treatment plant has been retained as a standby unit for use in the event of a lift pump failure. If the sewage 
treatment plant is in use, it discharges to a NPDES pen.itted outfall in loa Alamos Canyon (NPDES ISSS 06s; see Appendix 
A). In 1955, samples were taken of sewage entering tank TA-41-7 and effluent from the chlorine contact tank. Gross 
alpha counts ranged fra. 216 to 244 dis/min/l. 

WAS'l'B INPOBMA'l'ION 

The treatment plant, when active, treats sanitary waste. In previous years, the waste may have contained radioactive 
mixed constituents. 

BBLIASB INlOBMA'l'ION 

It is unknown whether hazardous releases have occurred. 

SJMU CROSS-BBPIBENCB LIS'l' 

SWMU NUMBER CEA8P IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

41-002(a) 

41-002(b) 
41·002(C) 

TA41·3·CA/0·1/A·H~/R~ 

TA41·3·CA/0·1/A-~/R~ 
TA41·3·CA/0·1/A·H~/R~ 

41.002 
41.003 

7 41.005 

41.004 
7 41.005 

ASSOCIATED STRUCTURES 

TA-41·7 

TA-41·8 
TA-41-9 

7 Indicates uncertainty with RFA Unit correlation. 



41-003 SUXP 10/31/90 

StJJDIARY 
LOCATION : TA-41 

: SlJtP 

MATERIALS MANAGED : SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE : STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : 1950 • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACiiVE RELEASE : UNKNOWN 

UIIT INFORIATJOI 

Site drawing ENG-R5122 indicates a sump pit, TA-41·10. It is 3'7·3/4" x 2' x 2'6" deep end discharges to Los Alamos 
Canyon. 

WASTB INJOBMATJOI 

The sump reportedly handles ston~ water. 

BBLBASB INFORMATION 

It is unknown whether a release has occurred fro. the au.p pit. 

NOTIS 

This SWMU was fon~erly SWMU No. 41-XXX. 

SWKU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUM&ER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

41·003 TA41·4·UST/S·A·RW TA-41·10 



41-004 COIJ'l'AIIJBR STORAGB ARB.& 10/31/90 

SUJQIU.Y 

LOCATION TA-41 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNJT(s) STORAGE 
UNIT USE STORAGE 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE ? - PRESENT 
HAZARDOUS RELEASE UNKN<MI 

RADIOACTIVE RELEASE NONE 

VNIT INrORKATIOB 

There fs an active satellite container storage area in Roo. 310 of TA-41-30. It stores waste fra. a photo processing 
lab end office machines. 

WASTB INFORMATIOB 

The waste consists of photo chemicals with sodiu. and .nmoni~ hydroxide, silver salts and kerosene-based chemicals. 

RILEASB INFORMATIOB 

There have been no known releases from this site. However, pest operations at most container storage areas have 
resulted in syst.-tic releases of solid wastes, including RCRA-regulated constituents. 

SWKU CRQSS-RilBREBCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

41-004 - TA-41-30 

** llo corresponding E. R. Progr• unit. 



TA-41 SOUD WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

SWMU FIGURE NUMBER 

41-001 
41-002(a) 
41-002(b) 
41-002(c) 
41-003 
41-004 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1, 712/90 

LAN:TA-Units/58 

41-1 
41-1, 41-2 
41-1,41-2 
41-1, 41-2 

41-1 
41-1 
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TA-42 

OPERATIONS AND ENVIRONMENTAL SETTING 

Fonner Technical Area (TA) 42 was designed and built in 1951 as an incinerator site for 

radionuclide contaminated waste. It was never fully operational, and all buildings were 

removed in 1978. In the interim, the area was used for storage and decontamination work. 

Some radionuclide contamination of the site occurred, although subsequent cleanup 

activities have removed most of the contamination (DOE, 1978). The fonner site of TA-42 

lies within the current boundaries of T A-55. 

The location of former TA-42 is at an elevation of about 7,250 feet asl. It is located on 

the narrow mesa fonned between Mortandad Canyon on the north and Two Mile Canyon, a 

branch of Pajarito Canyon, on the south. The former site is near the north edge of the 

mesa. Canyon walls are steep slopes or cliffs in this area. The site of TA-42 lies on 

welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone. Soil 

consists of Carjo loam (Nyhan et al., 1978). 

At the site, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,050 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate the 

surface from the aquifer. There is little potential for downward flow from the surface 

because· of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649145 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-42 

42-001 
42-002 
42-003 
42-004 

WP:LAN:TA-1724-39 

INCINERATOR COMPLEX 
DECONTAMINATION FACILITY 
SEPTIC SYSTEM 
CANYON DISPOSAL 



42-001 

LOCATION TA-42 
TYPE OF UNIT(&) INCINERATOR 
UNIT USE TREATMENT 

INCINERATOR COXPLEX 10/31/90 

StlMKARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

OPERATIONAL STATUS DECCI4MISSIONED 
PER I 00 OF USE 1951 - 1952 
HAZARDOUS RELEASE UNICIKMI 

RADIOACTIVE RELEASE KNOWN 

UNIT INlORMATION 

The incinerator [42-001(a)] was in Building TA-42·1. It had a design throughput of 45.5-90.8 kg/hr. The off-gases were 
routed through an off-gas cleanup system prior to discharge to the atmosphere. Ashes fra. the off-gas system and 
incinerator were placed in two holding tanks TA-42-2 and TA-42-3 [42-001(b) and (c)]. The tanks had capacities of 
140,000 litera each and had drainlinea that extended beneath building TA-42-1. Because of operational problems, the 
system was used only irregularly and was removed (including the tanks) in 1978. When the tanks were deconmissioned, a 
door was cut in each tank. One tank contained 2,000 litera of dry sludge with plutoniu.-239 in concentrations of 130 
nCi/g. The other tank contained 2,600 liters of wet sludge with plutonium concentrations of 1000 nCi/g. The sludges 
were taken to Area G, TA-54. The piping was reported to have been filled with an unknown material. 

WASTE INFORMATION 

Radionuclide·contMinated wastes generated in the laboratory were to be incinerated in this unit; however, very little 
was actually incinerated due to its poor performance. 

RILBASI INlORMATION 

Operational probl- associated with the off-gas cleanup syst• resulted in releases of radionucl ide particulates. When 
the building was r..oved in 1978, soils were 11onitored for radioactive contMif'llltion. Details on the removal of the 
incinerator, tanks, associated piping, and soil are not available. Wflen the fOU"tt»tion and incinerator wre remoV«< in 
1978, 600 cu 11 of debds and '\200 cu 11 of soH w\th an act\'1\tv tess than \() t'C.\1~ oi so\t oi 9u-'2."!1q 'tlere rele'led ior 
burial in Area G, TA-54. Five cu 11 of a&h residue conta\ning 110re than '\0 nC\Jg of Pu-239 were pac\r.aged and stored to 
meet DOE's 20-year retrieval storage criteria. Sixty of 61 soil samples taken on site contained less than 25 pCi gross 
alpha per g of soil, and one sample contained 29 pCi/g. Backfill, approximately 20ft in depth, was placed over the 
site. 

SJMU CROSS-BBPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

42·001(a) 
42·001(b) 
42-001(c) 

TA42·1·CA·I·RW/HW 
TA42·1·CA·I·RW/HW 
TA42·1·CA·I·RW/HW 

Tsk 6 5 
Tak 6 4 
Tsk 6 4 

ASSOCIATED STRUCTURES 

IN TA-42·1 
TA-42·2 
TA-42·3 



42-002 DBCOHTAKZHATZOB FACZLZTY 10/31/90 

StlMKUY 
LOCATION 
TYPE OF UNIT(s) 

: TA·42 
: DECONTAMINATION FACILITY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

UNIT USE : TREATMENT/STORAGE 
OPERATIONAL STATUS : DECCMUSSIONED 
PERIOD OF USE EST. 1956 • 1970 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE KNOWN 

UNZT ZHFORMATZOI 

A vacublaster [42·002(a)] used to remove radioru:l ides fro. various lllboratory equif.llllll"t was located at TA-42·1. Dry 
boxes were typical ite~~~a decont•inated. The area also served as a storage area for cont•inated equipment. According 
to a long-time LANL employee, objects that were too large to take inside of TA·42·1, such as trucks, were cleaned at the 
end of the asphalt driveway [42·002(b)l located west and northwest of TA·42·1. 

WASTB ZNPORMATZOI 

The waste treated consisted of radioru:lides and other possible residues such as grease and oil removed from equipment. 
The wastes generated by the W~it probably consisted of fine solid residues and liquids containing radioru:l ides and 
possibly acids and solvents. 

RILBASB ZHrORIATZOI 

The decontBIIIination facility MY have had very BNll releases to the air. The liquids apparently went to the septic 
system. It is assUIIed that fine solid residues were bagged and sent to a •terial disposal area. Liquids fro. the 
outdoor washJng area ran down the ~t below the parking lot. It is Wlknown whether the soil in this area was 
cleaned.._., during the cleca.issioning of TA-42·1. 

S!MV CROSS-RBPERBNCB LZST 

SWMU NUMBER CEARP IQENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

42-002(a) 
42·002(b) 

TA42·1·CA·I·RW/HW 
** 

Tsk 6 : 5 AT TA-42·1 
WEST OF TA-42·1 

** No corresponding E. R. Progr• W~it. 



42-003 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-42 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE : 1951 - 1952 
HAZARDOUS RELEASE UNKNOWN 
RADIOAC.TIVE RELEASE : KN(MI 

SEPTIC SYSTBX 11/01/90 

MATERIALS MANAGED SANITARY WASTE 
RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

VNIT IHPORKATIOI 

This U"'it includes a septic syste111 and surr~ing cont•inated soil. The septic syst• included a drainline fr011 
building TA·42-1, a 565-gallon septic tank, a filter trench, a tile field, and an outfall in Mortandad Canyon. The tile 
field daylighted at the edge of the canyon wall. Building TA-42-1 and its septic syst• were abandoned in 1952. In 
1973, the septic tanlc was observed to contain water, and possibly to have overflowed. The liquid and sludge were 
analyzed and f~ to contain 4,116,800 COU"'ts/•inll gross alpha, 1,376,DOO COU"'ts/Min/l gross beta, and 39,000 
cOU"'ts/min/l gross gamma. The tank was pumped and the liquid treated at theTA-50 wastewater treatment plant [50·001]. 
The septic syste111 and cont .. inated soil were removed in 1978 and taken to Area G in TA-54. The excavated area was then 
backfilled. 

WASTB IHPOBMATIOI 

The tank received radioactive liquid waste containing plutonium, uranium, tritium, and fission products from activities 
at TA·42. Because a decontamination operation took place at TA-42 (see 42-002), solvents and perhaps acids lillY have 
also been present. Liquid fr011 the septic tank s~led in 1973 contained plutonhn·239, uraniun-235, triti1111, and 
fission products. When the tank was decommissioned, the sludge contained 350 nCi/g of plutonium-239. 

RILBASB INlORMATIOI 

The tank liquids were periodically removed and either placed in Pit 4, Area G, TA-54, or treated at TA-50. In 1952, 
s~l ing in Mortandad Canyon downstrea~~ of this outfall showed cont .. ination in the canyon. During decontamination in 
1978, liquid fr011 the tank was discharged into the canyon. The liquid contained Pu-239, U·235, tritium and fission 
products. Phoswich surveys indicated general contamination in the tile field and outfall area. During removal of the 
outfall, soi( was excavated fraa an area 3.2 • wide, 3.8 • long and 3.2 • deep. The soil, approximately 1,200 cuM, was 
taken to Area G in TA-54. After the soil was removed, the following s~ling results were reported: 1) gross alpha 
measurements indicated all septic tank area s~les had a value of less than 25 pCi/g of soil, 2) 4 of the 17 tile field 
s~les had an activity greater than 25 pCi/g of soil, the highest being 99 pCi, and 3) 5 of 8 s~les fr011 U"'der the 
tile drain [ines were greater than 25 pCi and the highest was 400 pCi. It is believed a liquid discharge fr011 TA·42 
reached Mortandad Canyon. No inforMtion is available on non-radicnJCl ide constituents of any possible residuals. 

SJKU CRQSS-RIPEBEICB LIST 

SWMU HUMBER CEARP IDENTIFIC6TIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

42·003 TA42·2·ST/O/CA-I·RW Tsk 6 : 1 2 TA-42-4 



42-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: TA-42 
: CANYONSIDE DISPOSAL 
: DISPOSAL 
: INACTIVE 
: EST. 1950s 

NONE 
: NONE 

CUYOII DISPOSAL 

MATERIALS MANAGED : SOLID WASTE 
UNKNOWN 

UNIT IIIPOBMATIOII 

Debris, including pipes, was disposed over the canyon edge at TA-42. 

WABTB IllOBMATIOII 

11/01/90 

The waste consists of building debris. It fa unknown whether the debris contained hazardous constituents. 

RILBASB IHPORMATIOII 

There have been no known hazardous releases froa this disposal site. 

IIOTBS 

This SWMU was formerly SWMU No. 42-XXX. 

SWMQ CROSS-RIFIRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

42-004 TA42-3-0L·I·HW/RW Tsk 6 : 3 



SWMU 

42-001(a) 
42-001(b) 
42-001(c) 
42-002(a) 
42-002(b) 
42-003 
42-004 

TA-42 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

42-1 
42-1 
42-1 
42-1 
42-1 
42-1 
42-1 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 316190 

LAN:TA-Unitsf59 
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TA-43 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 43 is used for biomedical research and, in the past, industrial hygiene 

research. The research is a mixture of basic and applied programs to study the 

mechanisms of action and to assess the health effects of radiation and materials 

associated with energy production. These studies are both structural and functional and 

are conducted at the molecular, cellular, and whole animal levels. Radioactive materials 

are utilized in this research. Occasional work with human pathogens is conducted in a 

level-3 biocontainment laboratory. Spills involving radioactive materials have been recorded 

at TA-43 (DOE, 1987a). 

TA-43 lies at an elevation ranging from 7,000 to 7,300 feet asl. The structures are located 

on East Mesa, which is bounded by Pueblo Canyon on the north, within the Los Alamos 

town site, and by Los Alamos Canyon on the south. The technical area also includes both 

north and south walls of a portion of Los Alamos Canyon. Canyon walls are steep slopes 

in this area. TA-43 lies on welded Bandelier Tuff, in Ponderosa Pine/Pinon-Juniper and 

Ponderosa Pine-fir overstory vegetation zones. Soil types include Typic Ustorthents-Rock 

outcrop complex, Pogna fine sandy loam, and rock outcrop (Nyhan et al., 1978). 

At TA-43, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,100 to 6,240 feet asl. Over 800 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649146 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-43 

43-001 
43-002 
43-003 
43-004 
43-005 

WP:LAN:TA-1724-40 

SANITARY AND INDUSTRIAL WASTE LINES 
INCINERATOR 
WASTE CONTAINER STORAGE AREAS 
CARCASS STORAGE 
RADIOACTIVE LIQUID WASTE STORAGE 



43-001 SANITARY AND INDUSTRIAL WASTB LINES 11/01/90 

SUMMARY 

LOCATION TA-43 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) WASTE LINE SANITARY WASTE 
UNIT USE DISPOSAL HAZARDWS WASTE 
OPERATIONAL STATUS INACTIVE/ACTIVE RADIOACTIVE WASTE 
PERIOD OF USE 1953 - PRESENT 
HAZARDWS RELEASE SUSPECTED 
RADIOAc;;VE RELEASE SUSPECTED 

UNIT INFORMATION 

Industrial waste lines have been used in TA-43 over the years to dispose of radioactive-mixed waste generated by the 
Health Research Laboratory. Beginning in 1953, the drains handling sanitary and industrial waste from TA-43 [43-001(a)J 
were connected to the TA-45 treatment plant. In about 1963, the drains were connected to the county sanitary sewer line 
for treatment at the Bayo Sewage Plant (see SWMU No. 0-018). At that time, the waste continued to contain 
radioactivity, although at very low levels. All liquid wastes (sanitary and industrial) passed through the sewer line 
until 1975 when containers for radioactive liquid waste were placed in the laboratories for later transport to TA-50. 
Sanitary waste from drains continued to go to the Bayo Sewage Plant. In 1981, the building drains in TA-43 were 
redirected into the TA-3 sanitary sewer system. Most of the industrial waste line has been removed and the only 
remaining line is between the Health Research Laboratory, TA-43-1, and TA-0·60. Reports indicate that this section is 
contaminated with low levels of plutoni1.111 and fission products. In 1985, once-through coolant water and treated coolant 
water from TA-43-1 was identified as being disposed of through the sanitary collection system. This water was 
potentially radioactive. It was recommended that this non-sanitary flow source be eliminated from the sanitary waste 
system. Appendix A of the 1988 Solid Waste Managa.nt Unit Report indicated an active outfall of noneontact cooling 
water from TA-43-1 (NPDES serial number 040/041), and Figure 43-1 of that report located it west of TA-43-1. The 1987 
CEARP notes an old NPDES map showing a similar outfall location; thus, the outfall may also have been active prior to 
1985 connections to the sewage system. The outfall is no longer considered active, since it is not listed in the 1990 
NPDES active outfall inventory. Photo processing occurs in TA-4-31, and until 1987 all photo chemicals were disposed of 
down the drains and into the sanitary waste system. After 1987, recovery units, collection points, and the types of 
photo chemicals were upgraded in an attempt to eliminate hazardous constituents. However, some photo chemicals are 
still discharged to the sanitary sewer. The 1987 CEARP also noted a pipe at the back of TA-43-24 that discharged from a 
drinking fountain [43-001(b)]. 

WASTB INFORMATION 

The wastes from 43-001(a) include hazardous, sanitary, mixed and radioactive wastes. Specific constituents are unknown. 
The wastes from 43-001(b) are sanitary wastes. 

RELEASE INFORMATION 

There have been no known, doe~.~~~.nted leaks in the lines serving TA-43. Radioactive and/or hazardous substances are 
suspected to have been released fro. the coolant water outfall at 43-001(a). No hazardous or radioactive releases are 
known at 43-001(b). 

SWKQ CROSS-BBFBRINCB LIST 

SWMU NUMBER CEARP IDENTIFitaTIQN NUMIERCS> RFA UNIT E.R. RELEASE SITE INFO. 

43-001(a) 
43-001(b) 

TA43·2·CA/O-A/I·HW/RW 
TA43·2-CA/O·A/I·HW/RW 

43.001 

ASSOCIATED STRUCTURES 

TA-43 
TA-43-24 



43-002 INCINERATOR 11/01/90 

SUJIMAR.Y 

LOCATION TA-43 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) INCINERATOR 
UNIT USE DISPOSAL/TREATMENT 
OPERATIONAL STATUS DEctMIISSIONED 
PERIOO OF USE EST. 1960s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT IHlOBMATIOH 

The unit was an incinerator used in TA-43-1 to dispose of wastes generated by health research activities. The 
incinerator was 400,000 Btu/hr, gas fired, and could burn 100 lbs/hr. 

WASTB IHFORMATIOH 

The waste consisted of small animal carcasses, paper, and other health research-generated wastes. 

BBLBASB INlORMATIOH 

OUtside of combustion products, there were no known releases fro. this unit. 

SWMU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFIC!TION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

43-002 TA43-1·CA-A·HW/RW TA-43·1 



43-003 WASTB COHTAIHBR STORAGB AR.BAS 11/01/90 

SOMHARY 

LOCATION TA-43 
BUILDING/STRUCTURE 
STORAGE 

MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 7 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A smell area within TA-43-1 is used as a satellite storage area. The materials are kept in a locked closet in room 
B-127. A photo processing lab in TA-43-1 stores waste chemicals for later silver recovery. 

WASTE INFORMATION 

The wastes in the satellite storage area include chemicals, and spent organics and inorganics. The photo processing lab 
stores photo chemical wastes. 

BELBASB INlOBKATION 

There have been no known releases from these areas. However, past operations at .ast container \torage areas have 
resulted in systf!IMtic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-RBPERBNCB LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

43-003 ** TA-43· 1 

** No corresponding E. R. Program unit. 



43-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

: TA-43 
: STORAGE 
: STORAGE 

ACTIVE 
: ? - PRESENT 
: UNKNOWN 
: UNKNOWN 

CARCASS STORAGE 

SPMMARY 

MATERIALS MANAGED : SOLID WASTE 
UNKNOWN 

UNZT ZNlORMATZOH 

11/01/90 

Remains of animals that have been used in experiments are stored in freezers at TA-43-1. When enough carcasses are in 
storage, they are placed in 30 gallon drums and taken for shaft disposal in MDA·G. 

WASTE ZNlOBMATZOH 

The waste is reported to be carcasses and parts of dead animals. 

RELEASE ZNFOBMATZON 

There have been no known releases. 

SWMU CROSS-REPBREHCB LZST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

43-004 ** TA-43·1 

** No corresponding E. R. Program unit. 



43-005 RADIOACTIVB LIQUID WASTB STORAGE 11/01/90 

SUJIKARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA·43 
TANKS 
STORAGE 

MATERIALS MANAGED : MIXED WASTE 
RADIOACTIVE WASTE 

OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE : 1975 • PRESENT 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

UNIT INlOBMATION 

Containers were placed in the TA·43·1 laboratories in 1975 for the storage of radioactively conta.inated liquid waste. 
The waste is periodically collected for treatment at TA-50. Prior to 1975, radioactive liquid waste was disposed of 
down the drains [see 43·001(a)]. 

WASTB INFOBMATION 

The waste is radioactive or mixed waste in liquid form. 

RILBASB INFORMATION 

There are no known releases from these storage units. 

SJHU CROSS-BBPBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

43·005 TA43·2·CA/O·A/I·HW/RW TA·43·1 



SWMU 

43-001(a) 
43-001(b) 
43-002 
43-003 
43-004 
43-005 

TA-43 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

43-1 , 43-2, 43-3 
43-1 
43-1 
43-1 
43-1 
43-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 7/5190 

LAN:TA-Units/60 
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TA-44 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 44, which was located in Los Angeles, California, was a 

custom machine shop. The site was abandoned in 1958 (DOE, 1987a). The site has no 

solid waste management units from laboratory use. 

WP:LAN:T A-1649.'4 7 



TA-45 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 45 was included a plant to treat liquid industrial radionuclide

contaminated waste; treated effluent was discharged to Acid Canyon. It was built by 1951. 

The site is now outside the Laboratory boundary in the Los Alamos townsite. The plant 

and outfalls were shut down between 1963 and 1966 (DOE, 1987a). 

The location of the TA-45 outfall is near the present intersection of Canyon Road and 

Central Avenue. Acid Canyon is a tributary to Pueblo Canyon, which joins Los Alamos 

Canyon. The areas of Acid, Pueblo, and Los Alamos Canyons between the Rio Grande 

and the TA-45 site are included with TA-45 as part of an area to be investigated for its 

potential impacts from the SWM Us identified at the former TA-45. The T A-45 site is at an 

elevation of about 7,240 feet asl. It lies on welded Bandelier Tuff, in the Ponderosa Pine 

overstory vegetation zone. Soils have not been surveyed in this area. 

At the site, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,1 00 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate the 

surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649148 



45-001 RADIOACTIVE WASTEWATER TREATMENT PACILITY 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-45 
WASTEWATER TREATMENT 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1951 - 1964 
HAZARDOOS RELEASE KNOWN 
RADIOAGTIVE RELEASE KNOWN 

StJJQIARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
MIXED WASTE 
HAZARDOOS WASTE 

UNIT INlOJUIATIOH 

The Radioactive Waste Treatment Facility, TA-45-2, received Industrial liquid waste from, at various times, TA-1, TA-3, 
TA-43 and TA-48. The treatment plant consisted of storage, flocculation, sedimentation, and filtration equipment. 
Effluent was discharged through two outfalls to Acid-Pueblo Canyon (which had previously received effluent from the TA-1 
industrial system). These outfall& were northeast of the abandoned acid waste line outfall from TA-1 (see 1-002). 
Sludges were taken to a material disposal area. The treatment facility was removed in the fall of 1966. After its 
transfer to Los Alamos County, this site was reported to have been used as a Los Al..as community landfill. The Larry 
A. Walkup Aquatic Center is located south to southwest of this property on the other side of the "draw". 

WASTB INFORMATION 

Influent consisted of liquids containing redionucl idea, solvents, and other ch•icals. Minute amounts of TNT were 
processed at TA-45; approximately 10 grams of TNT .. Y have entered the sewer syst .. over a period of several years, but 
no hazardous amounts of HE are believed to be present at TA-45. 

RILBASI IBPORKATIOH 

Effluent was discharged to Acid-Pueblo Canyon, a tributary to Pueblo Canyon. Cleanup operations have removed most of 
the redionucl ide contaminated rock and soil at the illlllediate outfall area. Radiation surveys since 19n documented that 
the canyon system contains plutonhn at above-background levels in all chamels and banks from discharge points through 
lower Los Alamos Canyon. Areas of subsurface (greater than 25 Cit depth) soil conta•ination at the former location of 
this facility may be present. A spill in the parking area resulted in plutoniUM cont~ination. The facility included 
two waste settling pits that were contaminated with 3,000 CPM alpha before their removal. The receiving Acid-Pueblo, 
Pueblo, and Lower Los Alamos Canyons, also contain the residual inventory of chemicals that were in the wastewater 
discharge. 

S!KU CROSS-RIPBBBMCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NYMBER<Sl RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

45-001 TA45·1·0/CA·I·HW/RW Tsk 53 : 2 9 TA-45·2 



45-002 VBBZCLB DBCONTAKZHATZOH PACZLZTY 11/01/90 

SJlMXUY 

LOCATION 
HPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 

TA-45 
DECONTAMINATION FACILITY 
TREATMENT 

MATERIALS MANAGED RADIOACTIVE WASTE 
SOLID WASTE 

DEC1JI41SSIONED 
1951 - 1964 

HAZARDOUS RELEASE : UNKNOWN 
RADIOACTIVE RELEASE : KNOWN 

SUSPECTED HAZARDOUS WASTE 

UNZT ZNlOBMATZON 

This unit was located at TA-45·1 and served as a radionuclide decontamination facility for trucks. The facility 
included a building, a sump, and a drain system used to collect water for treat.ent in the waste treatment facility, 
TA-45-2 (see 45-001). There was a 2-inch diameter force main acid sewer line fr~ the sump in the southeast corner of 
the building (TA-45-1) to manhole TA-45-8 and to the treat.ent facility. The unit and related equi~t were removed in 
1966. This land was transferred to Los Alamos County and is west of the Larry A. Wllkup Aquatic Center. 

WASTB ZNPORMATION 

The waste generally consisted of residues such as dirt, oil, and grease contaminated with radionuclides removed during 
decontamination. 

RBLBASB INPORMATZON 

The wash water originally drained to an outfall that discharged to Acid-Pueblo Canyon. Decontamination and 
decommissioning of this facility began in 1966. The structure was demolished and taken to TA-54. A significant amount 
of soil was removed in the vicinity of the facility and its outfall. Additionally, sa.e of the rock at the outfall was 
removed during decommissioning. Later, the wastewater was sent to TA-45-2 for treatment prior to discharge. Some areas 
of subsurface (greater than 25 em depth) radioactive contamination may remain at the former location of this facility. 

SWMU CROSS-RBPBRENCB LZST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

45-002 TA45-1-0/CA·I·HW/RW Tsk 53 : 3 8 TA-45-1, ·8 



45-003 DBCOMMXSSXONBD WASTB LXHBS 11/01/90 

LOCATION TA-45 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) WASTE LINE 
UNIT USE DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE EST. 1951 - 1964 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNiT iNFOBMATXON 

A number of waste lines connected TA·1, ·3, ·43, and ·48 to the TA·45 waste treatment facility (see 45·001) at various 
times between 1951 and 1964. These lines have been removed, along with any associated radionuclide-contaminated soil, 
at the detection limits in 1964. Prior to the construction of the TA·45 waste treat~t facility, the acid waste lines 
from TA·1 discharged untreated waste to Acid Canyon, a tributary to Pueblo Canyon. This outfall is described in 1·002. 
The land in Acid and Pueblo Canyons was transferred to Los Alamos County. 

WASTE XNFORMATXON 

The waste consisted of radioactive-mixed waste liquids generated by industrial operations. 

RELBASB XNPORMATXON 

General leaks from the waste lines had been reported in the past but were usually cleaned up for radionucl ides. It is 
possible that radioactive contamination may re11111in in an area which had a leak in the lines fr011 the TAa that crossed 
the Loa Alamos Canyon region. The waste linea, manholes, and cont•inated sol l were re.oved and taken to TA·54. About 
516 ~-truck loads of IMterial were removed during these operations. Dec01111issioning operations extended from 
October, 1966 to July, 1967. A second deconmissioning operation was undertaken in 1982, under FUSRAP, with lower levels 
mandated for radionucl ides in sol l. The 1982 deconmissioning addressed only surface soils, and SOllie areas of subsurface 
(greater than 25 Cll depth) radioactive contamination lillY remain. No analyses or clelll'q) operations have been directed 
at hazardous components that may be present. Soil samples fr011 a portion of the waste line from TA·1 to the TA-45 
treatment plant that was beneath the old Central School site were collected and analyzed in 1990. Anal ytes included 
volatile and semivolatile organic compounds and inorganics. No significant concentrations of organic or inorganic 
compounds were detected. 

SWMO CROSS-REPBRENCB LiST 

SWMY NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSQC!ATED STRUCTURES 

45·003 TA45·1·0/CA·I·HW/RW Talc 53 : 1 10 NEAR TA·45·1 



45-004 

LOCATION : TA·45 
TYPE OF UNIT(s) : ClJTFALL 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1951 • 1967 
HAZARDClJS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

OUTFALLS 11/01/90 

SUMMARY 
MATERIALS MANAGED SANITARY WASTE 

UNIT INFORMATION 

SUSPECTED RADIOACTIVE WASTE 
SUSPECTED HAZARDClJS WASTE 

A sewer line fr~ lift station TA-45·3 discharged station overflow to an outfall in Pueblo Canyon. The sanitary sewer 
line also discharged to this outfall. The sanitary sewer line connected buildings TA-45·1 and -2 and included manholes 
TA-45-5 and ·6. According to engineering drawing ENG·R1513, the outfall was directly north of TA-45·3. However, a LANL 
employee recalls the outfall to have been directly west of TA-45·3. The land in Pueblo and Acid canyons was transferred 
to Los Alamos County. 

WASTE INlORKATION 

The sanitary sewer lillY have received 1111111 BIIIOU"'ts of radioactive 1111terials. Liquids containing sol vents and other 
chemicals lillY also have been discharged to the sewer. 

RILBASI INFORMATION 

The sanitary sewer lines between buildings TA-45·1 and ·2 were re1110ved during decontamination and dec011111issioning of 
TA-45 in 1967. The lift station, TA-45·3, and Manholes TA-45-5 and ·6 were transferred to Los Alamos County. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

45-004 TA45·1·0/CA·I·HW/RW Tsk 53 : 4 5 TA-45·1, ·2, ·3, ·5, ·6 



SWMU 

45-001 
45-002 
45-003 
45-004 

TA-45 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

45-1 
45-1 
45-2 
45-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 4130190 

LAN:TA-Units/61 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-45 

45-Q01 
45-002 
45-003 
45-004 

WP:LAN:TA-1724-41 

RADIOACTIVE WASTEWATER TREATMENT FACILITY 
VEHICLE DECONTAMINATION FACILITY 
DECOMMISSIONED WASTE LINES 
OUTFALLS 
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TA-46 

OPERAnONS AND ENVIRONMENTAL SETnNG 

Technical Area (TA) 46 has been used for a variety of projects including the Rover 

program to design a nuclear reactor for use as a rocket; applied photochemistry research 

including laser isotope separation technology and laser enhancement of chemical reactions; 

engineering technology; accelerator technology; materials, electronics, and computer 

simulation research; and solar energy research (DOE, 1987a). Various types of laser 

research are currently being done at TA-46. 

TA-46 lies at elevations between about 6,820 and 7,140 feet asl. It lies near the center of 

the Laboratory on a mesa top between Pajarito Canyon and Canada del Suey. Canyon 

walls are steep slopes in this area. TA-46 is under1ain by Bandelier Tuff that is welded 

near the surface, but variable in the subsurface. The site rests in the Ponderosa 

Pine/Pinon-Juniper and Pinon-Juniper overstory vegetation zones. Soil consists of Hackroy 

sandy loam, Hackroy-Rock outcrop complex, Typic Ustorthents-Rock outcrop complex, and 

rock outcrop (Nyhan et al., 1978). 

At TA-46, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,900 to 5,980 feet asl. Over 800 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649149 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-46 

46-001 
46-Q02 
46-003 
46-004 
46-005 
46-006 
46-007 
46-008 
46-009 
46-010 

WP:LAN:T A-1724-42 

SIX ACID STORAGE TANKS 
SANITARY LAGOON AND SAND FILTER 
SEPTIC SYSTEMS 
SUMPS, DRAINS, AND OUTFALLS 
SANITARY LAGOONS (FORMER SOLAR PONDS) 
OPERATIONAL RELEASES 
CESIUM TREATMENT DITCH 
INACTIVE DRUM STORAGE AREAS 
CANYONSIDE DISPOSAL 
ACTIVE WASTE STORAGE AREAS 



46-001 

LOCATION 
TYPE OF UNITCs) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

S:IX AC:ID STORAGB TABU 11/01/90 

TA-46 
ABOVEGROUND TANK 
STORAGE 
ACTIVE 
EST. 1974 - PRESENT 
NONE 
NONE 

StJMJIABY 

MATERIALS MANAGED HAZARDOUS ~STE 

UN:IT :INFORMAT:ION 

The unit consists of six tanks located on the south side of TA-46-88. Four of the tanks are 3' x 3.5' x 4' C220 gallon 
capacity), are made of polyethylene in a steel mesh protective cage, and are being used for t~rary (<90 days) storage 
of waste sulfuric acid. The sulfuric acid tanks are portable and only one is used at any given time. While one tank is 
filled with sulfuric acid inside a concrete berm area, the other three empty tanks are stored outside the bermed area on 
asphalt. When the one tank is filled, it is transported to TA-50 and the contents of the tank are diluted with acid 
waste from TA-55. The fifth tank is a 5000-gallon capacity stainless steel tank used for <90 day storage of waste 
nitric acid. The nitric acid tank is fixed and is also located inside the concrete berm. Waste nitric acid is 
periodically transferred by gravity to a 1000-gallon stainless steel dumpster tank (owned by HSE-7), which is 
transported to TA-50 where the contents are neutralized. During the period of 1979 - 1980, the tanks were not used. 

WASTB :INlORMAT:ION 

Four of the tanks are used to store waste sulfuric acid, although only one tank is used at any one time. The fifth and 
sixth tanks store waste nitric acid. 

BBLIASB :INFORMAT:ION 

The site is addressed in the Revised I~lementation Plan in Response to DOE Environmental Survey Te11111 Preliminary 
Report, January 12, 1990. The discussion notes that one of the two unbermed tanks released hazardous waste (at least 5 
gallons of 6 to 7 Nolar nitric acid) in 1987. The tanks were subsequently bermed, emptied and cleaned, and no longer 
contain hazardous waste. The DOE Environmental Problem is not available. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

46-001 ** 46.001 
46.002 
46.005 

ASSOCIATED STRUCTURES 

TA·46-88 

** No corresponding E. R. Progr11111 unit. 



46-002 SANITARY LAGOON AND SAND PILTER 11/01/90 

SQMMARY 
LOCATION TA-46 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SURFACE IMPOUNDMENT 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1973 - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

SUSPECTED MIXED WASTE 

UNIT INFORMATION 

Sanitary lagoon TA-46-149 is a fenced, Gunite-lined lagoon located on the east edge of TA-46. The lagoon's dimensions 
are 62' x 102' x 11' deep. Liquids in the lagoon are treated and then discharged fro. the lagoon through a sand filter 
to Canada del Buey. The sand filter consists of three plastic-lined compartments .easuring approximately 22' x 38' x 3' 
deep and separated by a concrete wall. The outfall from the sand filter to the canyon is permitted and is identified by 
NPDES serial number 07s (see Appendix A). The 1987 CEARP report identified chemical drains connected to the sanitary 
drainlines that empty into this lagoon. In 1973, a lime-lined pit was proposed for use as a stabilization pit for 901 
1650-lb submarine batteries. Up to 25,000 gallons of acid was proposed to be emptied into the lime-lined pit, or else 
the actual batteries would be submerged in the pit. The 1987 CEARP identified TA-46-149 as potentially being the 
stabilization pit proposed for the battery disposal. No information is available on the fate of the batteries or the 
battery acid, although the 1987 CEARP also indicates that one employee remembered some batteries being sold as salvage, 
and others being used for other programs. Sanitary waste formerly handled by septic tanks TA-18-8, -22, -49, -53, -66, 
and -94 [S...U Nos. 46-003(a) through (f)] are now handled by the sanitary lagoon. Sand removed from the filter beds is 
addressed in 46-009, Canyons ide Disposal • 

WASTE INFORMATION 

Battery acid (sulfuric acid) or subMarine batteries containing acid .ay have been disposed of in the ponds during the 
1970s. Liquid wastes from TA-46 are biologically treated. In past years, the liquids may have contained small 
quantities of solvents, acids, and radionuclides. 

RELEASE INFORMATION 

It is suspected that the lagoon has discharged radioactive - Mixed waste through its outfall (see Appendix A). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

46-002 TA46·3·SI/CA·A·HW/RW 
TA46·8·SI·I·HW 

46.003 
46.004 

ASSOCIATED STRUCTURES 

TA-46-149 



46-003 SBPTl:C SYSTEMS 11/01/90 

LOCATION 
TYPE OF UNIT(S) 

TA-46 
SEPTIC SYSTEM 

MATERIALS MANAGED SUSPECTED MIXED WASTE 
SANITARY WASTE 

UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS : ACTIVE/INACTIVE 
PER ICX) OF USE : SEE BEL~ 
HAZARDOUS RELEASE : UNKNOWN 
RADIOACtiVE RELEASE : SUSPECTED 

VNJ:T l:NlORMATl:ON 

There are several inactive septic tanks and one active septic tank in TA 46: 

5\MJ NO. 
46·003(a) 
46-003(b) 
46-003<c> 
46-003(d) 
46·003(e) 
46-003(f) 
46-003(g) 

STRUCTURE 
TA-46-8 
TA·46·22 
TA-46·49 
TA-46·53 
TA-46·66 
TA·46·94 
TA-46·230 

ESTIMATED 
USE PERIOD 
1954 - 1973 
1956 - 1973 
1956 - 1973 
1956 - 1973 
1960 - 1973 
1960 - 1974 
7 - present 

STATUS 
abandoned 
abandoned 
abandoned 
abandoned 
abandoned 
abandoned/backfilled 
active 

CONSTRUCTION/CAPACITY 
unknown 
steel/500 gal. 
U'lknown 
U'lknown 
U'lknown 
U'lknown 
1000 gal. 

OVERFL~ 

drain field 
drain field 
drain field 
drain field 
drain field 
U'lknown 
surface, unless pumped frequently 

Septic tanks 46·003(a) through (e) may have been backfilled. Sanitary wastes formerly handled by septic tanks TA-46-8, 
-22, ·49, ·53, -66, and ·94 [46·003(a) through (f)l are now handled by the sanitary lagoon (46-002). The septic systems 
include at least 3 abandoned sanitary manholes, 15 active sanitary manholes, and 3 active sanitary distribution boxes. 
TA-46·49 may have had a drainl ine that dayl ighted into Canyon del Buey. TA-46·230 received EIO Registration Nl.llber 
LA-47 in 1987 as an Unpermitted Indivic1Jal Liquid Waste Systllll. In 1976, Warehouse TA-46-n was fOU'ld to be discharging 
U'ltreated sanitary waste [46·003(h)l, and a request was made to connect the warehouse with the sanitary lagoon. The 
1987 CEARP indicates an open pipe was connected to TA-46-n in 1986. A LANL ~loyee said that the building is not 
currently discharging waste fra. the pipe. 

WASTI l:NlORMATl:ON 

Sanitary wastes were handled by the tanks. However, the inactive tanks (TA-46·8, -22, -49, -53, -66, and -94) may also 
have handled industrial wastes since they all are reported as having possible radicnJClide contamination. Plutonii.JII was 
fOU'ld in the sludge fra. TA-46-53 when the tank was pumped. Other contaminants could include organics, acid, and 
beryll.fi.JII. Tank TA-46-230 is believed to IRinage only sanitary waste but may be suspect for other wastes. It is not 
known whether the sanitary discharge from TA-46-n also contained hazardous or radioactive contaminants. 

RELEASI l:NPORMATJ:ON 

Active Tank TA-46-230 must be pumped frequently because it drains to the surface with heavy use and generates strong 
odors that are particularly notable in the summer months. Any contaminants that entered the inactive tanks may have 
contaminated the associated drain fields. 

SWMU CROSS-REPERENCI Ll:ST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

46·003(a) 
46·003(b) 
46·003<c> 
46-003(d) 
46·003(e) 
46-003(1) 
46·003(g) 
46-003(h) 

TA46·4·ST·A/I·HW/RW 
TA46·4·ST·A/I·HW/RW 
TA46·4-ST·A/I·HW/RW 
TA46·4·ST·A/I·HW/RW 
TA46·4·ST·A/I·HW/RW 
TA46·4-ST·A/I·HW/RW 
TA46·4·ST·A/I·HW/RW 
TA46·4-ST·A/I·HW/RW 

7 46.007 
7 46.007 
7 46.007 
7 46.007 
7 46.007 
7 46.007 
7 46.007 

ASSQCIATEP STRUCTUBES 

TA-46·8 
TA-46·22 
TA-46-49 
TA-46·53 
TA-46·66 
TA-46·94 
TA-46·230 
TA-46-n 

7 Indicates uncertainty with RFA Unit correlation. 



46-004 SUMPS 1 DRAI:HS 1 AJID OUTFALL& 11/01/90 

SUMMARY 

LOCATION TA-46 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) SlJ4P HAZARDClJS WASTE 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTI VE/1 NACTI VE 
PERIOO OF USE 1958 - present 
HAZARDClJS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UHI:T I:HFORMATI:OH 

Sumps and drains in TA-46 include: a) Acid drains from Building TA-46·31 and Tank TA-46-81 [46-004(a) and (b)] went to a 
sump, TA-46-61 [46·004(c)]. TA-46·81 was a reactive metal cleanup tank constructed of concrete and used to clean alkali 
metal containers and c~ts. It was removed in 1973. b) Sumps TA-46-69 and -70 [46-004Cd) and (e)] connect in 
series to either a laboratory and shop building, TA·46-S8, or from TA-46-16. The s~ were abandoned after 1973. c) A 
drain in Building TA-46·24 [46·004(f)] was used during a cleaning operation. d) The ducts and drains in TA-46·1 and 
TA-46·16 [46·004(g) and (h)] are believed to have uranium contamination. Several facilities have discharged blowdown 
into adjacent canyons: ~ouse TA-46-87 and its associated cooling tower, TA-46·86 [46·004(1)]; laboratory building 
TA-46- 1 [46·004( j )] ; and cooling tower TA-46·169 [46·004(k)l. Cooling tower TA-46·39 [46-004( l )] , re1110ved in 1968, may 
have been designed to recirculate fluids back to TA-46·24. Hydraulics laboratory TA-46·30 [46·004(m)] and warehouse 
TA-46·41 [46-004Cn)] release noncontact cooling water to the ground, and Spectrometer Facility TA-46·200 [46·004Co)l 
releases treated cooling water to the environment. 

ASSOCIATED 
5\M.I NO. STRUCTURE 
46-004(a) TA-46·31 

46·004(b) TA-46·81 

46-004(c) TA-46·61 

46-004(d) TA-46·69 

46-004(e) TA-46·70 

46-004(f) TA-46-24 

46·004(g) TA-46·1 

46·004(h) TA-46·16 
46·004(0 TA-46·86, ·87 

46·004(j) TA-46·1 

46·004(k) TA-46·169 

46-004( l) TA-46·39 
46·004<m> TA-46·30 
46·004(n) TA-46·41 
46-004(0) TA-46·200 

KNOWN/SUSPECTED WASTE 
industrial liquid waste 

industrial liquid waste 

industrial liquid waste fran 
46·004(a) and (b); plutonium, 
uraniu. thoriu. (1977) 
plutoniu., uranium, thoriu. 
(1977); acids, mixed waste, 
solvents 
plutonium, uranium, thorii.JII 
(1977); cesium, uranium, 
thoriu. (1989); acids, mixed 
wastes, solvents 
SOX nitric acid, SOX hydro· 
chloric acid 
uraniu. 

uraniu. 
cooling tower blowdown contain
ing organic chelate, che.icals 
and acids 
to control scale, corrosion, 
algae growth, etc. 
cooling tower blowdown contain
ing organic chelate, chemicals 
and acids to control scale, 
corrosion, algae growth, etc. 
cooling water 

cooling water 
noncontact cooling water 
noncontact cooling water 
treated cooling water 

(continued) 

RELEASE INFORMATION 
drains into sump TA-46-61 
[see 46-004Cc>l 
drains into sump TA-46·61 
[see 46-004(c)l 
NPOES outfall 043 
into Canada del Buey 

assumed to have outlet into 
Canada del Buey 

assumed to have outlet into 
Canada del Buey 

NPOES outfall 018 into Canada 
del Buey via stom drain 
possible release into Canada 
del Buey 
unknown 
NPDES outfall 044 into 
Canada del Buey 

NPOES outfall 042 into 
Canada del Buey 

NPOES outfall 124 into 
CI!Mda del Buey 

NPOES outfall 013 
NPOES outfall 117 
NPOES outfall 136 



46-004 SUMPS, DRAINS, AND OUTPALLS 11/01/90 

Page 2 

WASTB INFORMATION 

LithiUII hydroxide fra. cleaning operations at TA-46·31 was diluted to 0.041. molar (96 PJllll) in cooling tower blowdown, 
most likely fra. TA-46·86, which would then be released to the environment through ~ouse TA-46·87 [46·004( i )]. 

RELEASE INFORMATION 

Lithium hydroxide CLiOH) discharges from 46·004(i) may have occurred no more than 15 times/year, for a lithium discharge 
of 50 to 100 lbs/year. An estimated 453,000 gallons of blowdown was discharged from 46·004(i) each year. The amual 
estimated blowdown discharge from 46·004Ck) was 10,500 gallons. No information is available to indicate whether cooling 
water from TA-46·39 [46·004Cl>l was discharged to the environment. DOE Environmental Problem 24 addressed sump 
TA-46·70, which was listed as abandoned. The Environmental Problem is discussed in the Revised l~lementation Plan in 
Response to DOE Environmental Survey Team Preliminary Report, January 12, 1990. 

S\HJ NUMBER 

46·004(a) 
46·004(b) 
46·004(c) 

46·004(d) 
46·004(e) 
46·004(f) 

46·004(g) 

46·004(h) 
46·004(i) 

46·004(j) 

46·004(k) 

46·004( l) 

46·004(RI) 

46·004<n> 

SWMU CROSS-REFERENCE LIST 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT 

TA46·1·CA/O·I·HW/RW 
TA46·1·CA/O·I·HW/RW 
TA46·1·CA/O·I·HW/RW ? 46.009 
TA46·7·S·I·HW/RW/PP ? 46.013· 

46.016 
TA46·7·S·I·HW/RW/PP ? 46.009 
TA46·7·S·I·HW/RW/PP ? 46.009 
TA46·1·CA/O·I·HW/RW ? 46.013· 

46.016 
TA46·1·CA/O·I·HW/RW ? 46.013· 
TA46·5·CA·A/I·HW/RW/PP 46.016 
TA46·5·CA·A/I·HW/RW/PP 
TA46·1·CAIO·I·HW/RW/PP ? 46.013· 
TA46·2·0/CA·A·HW/PP 46.016 
TA46·1·CA/O·I·HW/RW ? 46.013· 
TA46·2·0/CA·A·HW/PP 46.016 
TA46·2·0/CA·A·HW/PP ? 46.013· 

46.016 
** ? 46.013· 

46.016 
** ? 46.013· 

46.016 
** ? 46.013· 

46.016 

E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

TA-46·31 
TA-46·81 
TA-46·61 

TA-46·69 
TA-46·70 
TA-46·24 

TA·46·1 

TA-46·16 
TA-46·87, ·86 

TA-46·1 

TA-46·169 

TA·46·39 

TA·46·30 

TA-46·41 

? Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progra111 l.l"'i t. 



46-005 SAH:ITARY LAGOONS (FORKER SOLAR PONDS) 11/01/90 

SUMMARY 

LOCATION TA·46 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) SURFACE IMPOUNDMENT 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE LATE 1980s • PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UH:IT :INFORMAT:IOH 

These units are lined surface impoundments that were used in experiments for LANL's solar energy progr-. in the early 
1980s, and contained sodi~a chloride solutions. In 1987, the sodi1.111 chloride solution was removed by a salt disposal 
coq:>any. In the late 1980s, the surface impoundments were connected to TA-46 sanitary waste lines. The i~ts 
currently treat sanitary waste and are fenced. An outfall is associated with these new sanitary lagoons (NPDES serial 
~"~UlCer 12s), but as of May, 1990, no waste had been discharged to Canada del Buey. \lien used for solar experiments, 
these surface i~ts were listed as TA-46·170 and ·171. There is no structure number currently associated with 
these impoundments. 

WASTB :INFOBMAT:IOH 

Sllq)les from the ponds were collected and analyzed in 1987 for EP·toxic metals and s•i·volatile organic con.,ouncls. 
Results of the analyses showed concentrations to be below detection li111its. There were no known hazardous constituents. 
The impoundments now treat sanitary waste. No information is available to indicate how sanitary wastes are treated or 
whether other wastes enter the lagoons. 

RELEASB :INFORMATION 

There have been no known hazardous releases frOM these ponds. 

SWMO CROSS-REPERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

46·005 TA46·9·SI·I·HW 46.010 formerly TA-46·170, ·171 



46-006 OPERATIONAL RELEASES 11/01/90 

SUMMARY 

LOCATION TA-46 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) OPERATIONAL RELEASE HAZARDClJS WASTE 
UNIT USE DISPOSAL FUEL 
OPERATIONAL STATUS INACTIVE/ACTIVE PCBs 
PERIOO OF USE 1956 • PRESENT 
HAZARDClJS RELEASE UNKNCMI 
RADIOACTIVE RELEASE UNKNCMI 

UNIT INFORMATION 

According to CEARP, several working areas of TA-46 may have been subject to spills and releases during the Rover program 
and more recently. The drainage ditch to the east of Manifold TA-46-71, which stored 15 drums containing dielectric oil 
[46-006(a)l, and the drainage ditches near shed TA-46·197 [46-006(b)] and Building TA-46-158 [46·006(c)] were noted to 
contain oil. The CEARP survey noted evidence of oil spills in several areas at TA-46, including discoloration of the 
soil along the canyon edge behind TA-46·31 [46-006(d)]. TA-46·1 released effluent fra. ~tallurgical polishing 
[46-006(e)] into Canada del Suey. The effluent was estimated in 1965 to contain approximately 15 g/year of uranium. 

WASTE INFORMATION 

Petroleum products, chemicals, and radionuclides have been used at TA-46. 

RELEASE INFORMATION 

DOE Envi ronnental Problem 19 addressed the area of 46·006(a), between and north of TA-46-1 and TA-46·42, that was 
believed to be contaminated by storage druns. The following were detected: barium, cactnium, chromh.n, copper, and zinc, 
alpha-BHC, Endosulfan I and II, gamma chlordane, 4,4'-DDD, 4,4'-DDT, Arochlor-1221 (a PCB) and ·1254, and thorium·232, 
uranium-235, uraniu.-238, uranium (all isotopes), plutonium-238, plutonium-239, -240, strontium-90, potassium-40, and 
cesium-137. The problem has beeOOE Environnental Problem 19 addressed the area of 46·006(a), between and north of 
TA-46-1 and TA-46-42, that was believed to be contaminated by storage drums. The following were detected: barium, 
cactnium, chromium, copper, and zinc, alpha·BHC, Endosulfan I and II, gamma chlordane, 4,4'-DDD, 4,4'-DDT, Arochlor-1221 
(a PCB) and ·1254, and thorium-232, uranium-235, uranium-238, uranium (all isotopes>, plutonium-238, plutonium-239, 
·240, strontium-90, potassium-40, and cesium-137. The problem has been addressed in the Revised Implementation Plan in 
Response to DOE Environmental Survey Team Preliminary Report, January 12, 1990. An oil-like substance leaking from and 
around shed TA-46·197 is addressed also; the DOE Environmental Problem associated with this structure is not available. 
Past spills at TA~46-197 included one at the southeastern corner of the shed, upgradient from a stormwater drain. The 
drain daylights outside theTA fence and stained soils were noted at the discharge point. A gThere is an outfall area 
north of TA-3·141 which received wastes fran a floor drain, a roof drain, and possibly other drains. It is probable 
that prior to the NPDES penait progra. the soils in the outfall area received uranium. Uranium is no longer discharged 
to the outfall, and TA-3·141 currently discharges to a NPDES outfall. The outfall has EPA No. 04A and NPDES Serial No. 
140. 

SJKU CROSS-REPBRENCB LIST 

SWMU NYMBER CEARP IDENTIFJCATIQN NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

46-006(8) 
46-006(b) 
46-006(c) 
46·006(d) 
46·006(e) 

TA46·2·0/CA·A·HW/PP -** 
TA46·5·CA·A/I·HW/RW/PP 
** 

? 46.017 
7 46.017 
? 46.017 
? 46.017 

TA-46·71 
NEAR TA-46·197 
NEAR TA-46-158 
BEHIND TA-46·31 
TA-46·1 

? Indicates uncertainty with RFA Unit correlation 
** No corresponding E. R. Program unit. 



46-007 CESIUM TREATMENT DITCH 11/01/90 

SUMMARY 

LOCATION TA-46 MATERIALS MANAGED RADIOACTIVE YASTE 
TYPE OF UNIT(s) TREATMENT DITCH 
UNIT USE TREATMENT 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1960s - ? 

HAZARDOUS RELEASE UNKNOWN 
RADIOAC~IVE RELEASE KNOWN 

UNIT INFORMATION 

This unit consisted of a ditch located near the southwest corner of Building 1. Cells containing cesium metal were 
placed in the ditch and a stream of water was run over the cells to remove the cesiu.. Glassware containing cesium 
metal and cesium oxide were treated similarly. The glassware was broken and left in the ditch until periodic cleanup. 
This was reportedly a routine operation; however, the total quantities of cesium that were treated in the ditch are not 
known. 

WASTB INFORMATION 

The waste consisted of cells containing cesium metal and cesium oxide and broken glassware containing cesium. 

BBLBASB INlOBMATION 

The amount of cesiUII released is not known. 

SWKU CROSS-BBPBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

46-007 TA46·1·CA/O·I·H~/R~ SOUTHWEST OF TA-46·1 



46-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-46 
STORAGE 
STORAGE 
INACTIVE 
7 - 1980s 
SUSPECTED 
NONE 

INACTIVB DRUM STORAGE AREAS 11/01/90 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
PCBS 
SOLID WASTE 

UNIT INFORMATION 

The 1986 CEARP field survey noted several locations where barrels, cans, and drums were stored. The RFA noted storage 
at TA-46-88 [46-008(a)l near manholes TA-46-6 and -15 [46-008(b)l and a storage area inside of a fenced area at TA-46 
[46·008(c)]. A November 1988 field survey noted 2 unlabeled barrels of oil on the south side of TA-46-262 [46·008(d)l. 
Four barrels of what may have been waste vacuum oil were found on the east side of TA-46-255 [46-00S(e)]. Four barrels 
of oil which may have been either product or waste were located on the southeast side of TA-46-31 [46-00S(f)]. The 
Revised I~lementation Plan in Response to DOE Environnental Survey Team Preliminary Report, January 12, 1990, noted 
storage of 20 drums directly on the ground south of TA-46-76 [46-008(g)]. All the container storage areas are 
inactive; these sites are not listed in the 4/90 LANL Active Container Storage Area Database. There was no DOE 
Environnental Problem that specifically addressed this site. 

WASTE INFORMATION 

Contents of the drums in the storage areas were reportedly waste acids, chemicals, oils, out-of-service transformers, 
power supplies, and waste oil. 46-008(g) contained dielectric oil which had not been tested for PCBs, chlorinated 
solvent, nor hydraulic fluid. 

RILEASB INFORMATION 

In the container storage areas there is evidence of spills and leaks. The extent of possible soil contamination is 
unknown. No leaks were observed in those storage areas noted during the November 1988 field survey. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

46-008(a) 

46-008(b) 
46-008(c) 
46-008(d) 

46-008(e) 

46-008(f) 

46-008(g) 

** 

** 
** 
** 

-
** 

-
46-008(Misc) TA46-6-CA·A/I·HW/PP 

46.006 
? 46.011 

? 46.008 
? 46.011 
? 46.012 
? 46.008 
? 46.011 
? 46.012 
? 46.008 
? 46.011 
? 46.012 
? 46.008 
? 46.011 
? 46.012 

TA-46-88 

TA-46·6, -15 
FENCED AREA AT TA-46 
TA-46-262 

TA-46-255 

TA-46-31 

SOUTH OF TA-46-76 

7 Indicates uncertainty with RFA Unit correlation. 
** No corresponding E. R. Progr• unit. 



46-009 

LOCATION 
TYPE OF UNIT(S) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 

TA·46 
SURFACE DISPOSAL 
DISPOSAL 
INACTIVE 
? 

UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

CAHYONSIDB DISPOSAL 11/01/90 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

During the 1986 CEARP field survey, a material fill area was found at the head of a tributary to Canada del Buey 
[46·009(a)]. A second area is immediately to the south of the sanitary lagoon, TA-46·149 [see 46·002]. 

WASTB INFORMATION 

The fill area at 46·009(a) contains building debris, soil, and asphalt. The canyonside disposal site at 46·009(b) 
contains sand from the sanitary lagoon sand filter on the mesa above that has lost its filtering capability. Sanitary 
waste treated by the sand filters may have contained solvents, acids, and radionuc:l ides. 

RELEASB INFORMATION 

It is unknown whether a hazardous release has occurred from 46·009(a) or (b). DOE Environmental Problem 22 addressed 
46·009(a) as an inactive landfill. Amosite, mineral wool, chrysolite, and cellulose were found in quantities of less 
than 1X each. Bariun, beryll iun, caaniun, chromiun, silver, and zinc were also detected. 

SWMU CROSS-BEFERENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

46·009(a) 
46·009(b) 

TA46·10·L·I·HW·Unknown 
TA46·3·SI·CA·H·HW/RW 
TA46·8·SI·I·HW 

46.003 
46.004 

ASSOCIATED STRUCTURES 

TA·46·149 



46-010 ACTIVB WASTB STORAGB AREAS 11/01/90 

St1MMARY 

LOCATION TA-46 MATERIALS MANAGED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) STORAGE 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

The following ere active container storage areas (satellite), based one 4/90 LANL database: 

SIHJ NO. STRUCTURE 
46-010(a) TA-46·1 

46-010(b) TA-46·24 

46-010(b) TA-46-24 

46-010(b) TA-46·24 
46-010(c) TA-46-31 
46·010(c) TA-46·31 

46-010(d) TA-46-41 

46·010(e) TA-46·154 
46-010(f) TA-46·158 

SETTING 
outside, S~ corner of South Bey 

location will very; can be near 
point of generation end include 
adjacent buildings (TA-46-59, 
TA-46-76, etc.) 
outside, south side 

south side of building 
hall 
outside, Rm 103, south gas reck <11) 

south side of building near the road 
lrlder covered shed 
outside, and in Rm 114B 
outside, east side 

MATERIALS MANAGED 
acetone, ethanol, ethylene glycol, hydrofluoric 
acid, sodium hydroxide, freon TF, acetic acid, 
hydrochloric acid, nitric acid, vacuum pump oil 
vacuum pump oil (possibly with fluorine/chlorine), 
solvents, Leser dye 

used vacuum pump oil (possibly with fluorine/ 
chlorine) 
spent photo chemicals 
methanol, ethylene glycol, ethanol, DMSO 
methanol with laser dye, rags or tissue with: 
methanol with or without dye, acetone, hexane, 
trichloroethylene 
acetone, methanol, ethanol, liquid and absorbed 
on wipes, vacuum pump oils 
methanol, ehtylene glycol 
acetone, ethanol, freon, trichloroethane, rags 

Active container storage areas ere inspected regularly. The schedule is dependent on the type of materiel stored. 

WASTE INFORMATION 

~astes stored included solvents, dyes, pump oil, spent photo chemicals end acids as indicated above. 

RELBASB INFORMATION 

There have been no known releases from the storage facilities. However, past operations at most container storage areas 
have resulted in systenetic releasea of solid wastes, including RCRA-regulated constituenta. 

S\MJ NUMBER 

46-010(a) 

46-010(b) 

46·010(c) 

46-010(d) 

46·010(e) 

46-010(f) 
46-010<•isc> 

SJMU CROSS-REFERENCE LIST 

CEARP IDENTIFICATIQN NUMBER<S> RFA UNIT 

** ? 46.008 
? 46.012 

** ? 46.008 
? 46.012 

** ? 46.008 
? 46.012 

** ? 46.008 
? 46.012 

** ? 46.008 
? 46.012 

** 
TA46-6-CA·A/I·H~/PP 

E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

TA-46-1 

TA-46-24 

TA-46-31 

TA-46·41 

TA-46·154 

TA-46·158 

? Indicates uncertainty with RFA Unit correlat:..,., •• 
** No corresponding E. R. Progr111 unit. 



SWMU 

46-001 
46-002 
46-003(a) 
46-003(b) 
46-003(c) 
46-003(d) 
46-003(e) 
46-003(1) 
46-003(g) 
46-003(h) 
46-004(a) 
46-004(b) 
46-004(c) 
46-004(d) 
46-004(e) 
46-004(1) 
46-004(g) 
46-004(h) 
46-004(i) 
46-004(j) 
46-004(k) 
46-004(1) 
46-004(m) 
46-004(n) 
46-004(0) 
46-005 
46-006(a) 
46-006(b) 
46-006(c) 
46-006(d) 
46-Q06(e) 
46-007 
46-00S(a) 
46-00S(b) 
46-00S(c) 
46-00S(d) 
46-00S(e) 
46-00S(f) 
46-00S(g) 
46-009(a) 
46-009(b) 

Rev. 1 • 6118190 
I A~I·TA It-;.../.::') 

TA-46 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

46-1 
46-1 

46-1, 46-2 
46-1, 46-2 
46-1, 46-2 
46-1, 46-2 
46-1, 46-2 

46-1 
46-1 
46-1 

46-1, 46-3 
46-3 

46-1, 46-3 
46-1 
46-1 
46-1 
46-1 
46~1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 

Not shown 
46-1 
46-1 
46-1 
46-1 
46-1 
46-1 



SWMU 

46-010(a) 
46-010(b) 
46-01 O(c) 
46-010(d) 
46-010(e) 
46-010(1) 

TA-46 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

46-1 
46-1 
46-1 
46-1 
46-1 
46-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1 , 6118190 
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TA-47 

OPERATIONS AND ENVIRONMENTAL SETTING 

Former Technical Area (TA) 47 was located in Santa Fe, near the intersection of Cerrillos 

Road and St. Michael's Drive. It was a receiving point for materials shipped to the 

Laboratory in the early years. The site was abandoned in 1958 and no longer exists as a 

site (DOE, 1987a). The technical area does not have any solid waste management units 

from laboratory activities. 

WP:LAN:T A-1649150 



TA-48 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 48 is used for chemical and radiochemical analyses. Activities are 

related to weapons, waste disposal, basic research, and radio-isotope production for 

nuclear medicine. Materials handled on-site include very small quantities of uranium, 

transuranics, fission products, tritium activation products, various acids, and organic 

chemicals (DOE, 1987a). 

TA-48 lies at elevations between about 7,100 and 7,320 feet asl. It is located on the long, 

narrow finer mesa formed between Mortandad Canyon on the north and Pajarito Canyon 

on the south. Canyon walls are steep slopes or cliffs in this area. TA-48 lies on welded 

Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper, Pinon-Juniper and Ponderosa Pine-fir 

overstory vegetation zones. Soil types in the technical area include Carjo loam, Tocal very 

fine sandy loam, and rock outcrop (Nyhan et al., 1978). 

At TA-48, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,030 to 6,180 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649151 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-48 

48-001 
48-002 
48-003 
48-004 
48-005 
48-Q06 
48-007 
48-008 
48-009 
48-010 

WP:LAN:TA-1724-43 

AIR EXHAUST SYSTEM 
CONTAINER STORAGE AREAS 
INACTIVE SEPTIC SYSTEM 
SUMPS AND TANKS 
WASTE LINES 
ACTIVE SEPTIC SYSTEM 
DRAINS AND OUTFALLS 
LEAKAGE FROM PCB TRANSFORMERS 
SOIL CONTAMINATION FROM AIR COMPRESSOR OPERATIONS 
SURFACE IMPOUNDMENT 



48-001 AIR BXHAUST SYSTBK 11/01/90 

SUJIJIARY 
LOCATION 
TYPE OF UNIT(s) 

: TA-48 
: OPERATIONAL RELEASE 

MATERIALS MANAGED RADIOACTIVE WASTE 
HAZARDWS WASTE 

UNIT USE : DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1950s - PRESENT 
HAZARDQJS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

In the Alpha Wing in the northeast corner of TA-48-1, some hoods have filters. However, other hoods do not have filters 
because of possible problei!IS with clogging and corrosion. No air scrubbers are currently being used. Approximately 
one-half to one-third of the Major acids used are vented to the hoods. 

WASTE INFORMATION 

The wastes discharged contsin acids including hydrochloric, hydrofluoric, nitric and perchloric. Mixed fission 
products, ursniUIII and plutoniUIII sre In the airborne relesses. 

RBLBASB INFORMATION 

Because of the long history of operation at this fscfllty, ground deposition of airborne releases may have resulted in 
cont•ination surrounding the building. In 1984, airborne releases were 1566, 1.3 and 2.6 microcuries of mixed fission 
products, uranium and plutonium, respectively. Since not all hoods have filters, it is expected that acidic vapors have 
also been released. 

SWMU CROSS-REFERENCE LIST 

SWMU NYMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

48-001 TA48·1·CA-A-HW/RW 
TA48·7·CA-A-HW/RW 

Tsk 6 : 17 

ASSOCIATED STRUCTURES 

TA-48-1 



48-002 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

CONTAINER STORAGB AREAS 11/01/90 

TA·48 
CONTAINER STORAGE AREA 
STORAGE 
ACTIVE/ INACTIVE 
EST. 1957 ·PRESENT 
SUSPECTED 
UNKNOWN 

SUJOIARY 

MATERIALS MANAGED HAZARDOUS WASTE 
UNKNCMI 

UNIT INFORMATION 

Five container storage areas have been identified at TA·48. A container storage area [48·002(a)] is located on the 
south end of TA-48·1. High purity mercury was stored there during the period starting between 1976 to 1981, and ending 
in approximately 1989. No leaks were noted at this area. A second container storage area [48·002Cb)] was located on 
the south side of TA-48·1. The 1986 CEARP field survey noted labeled and unlabeled dru.a at this site. The 1989 LANL 
subcontractor envi ronnental audit noted only a long, unlabeled cylinder. A third container storage area [48·002Cc>l is 
located midway along the east side of TA-48·1, on the asphalt. Drums, lead pigs and batteries were stored in this area 
in 1988·89. Some drums were labeled as containing chemical waste, decont8111ination waste, or pump oil. A fourth 
container storage area [48·002(d)] was reported in 1989. It is located on the west side of TA-48·1. LANL personnel 
indicated that the containers may contain waste from a hot cell. A fifth storage area [48·002(e)] was identified as an 
active satellite container storage area in the 1988 LANL Active Container Storage Area Database. According to LANL 
personnel, it is located on the east side of TA-48·1. 

SWMU NO. 
48·002(a) 
48·002(b) 
48·002(C) 
48·002(d) 
48·002(e) 

WASTB INFORMATION 

KNOWN WASTE INFORMATION 
Mercury 
Unknown dru. and cylinder waste 
Lead pigs, batteries, unknown dr1.11 waste 
Possible hot cell waste 
Solvents (cutting oil) 

RELEASE INFORMATION 

Records do not indicate releases in 48·002(a), (c), (d), or (e). The November 1988 field survey noted spills at 
48·002(b), apparently due to leaky drums. Past operations at MOSt container storage areas have resulted in systematic 
releases of solid wastes, including RCRA·regulated constituenta. 

SWMO CROSS-REPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

48·002(a) 
48·002(b) 
48·002(c) 
48·002(d) 
48·002(e) 

TA48·4·CA·A·HW 
TA48·5·CA·A/I·HW/RW/PP 
** -** 

Tsk 6 18 
Tsk 6 19 

ASSQCIATED STRUCTURES 

SOUTH END OF TA·48·1 
SOUTH END OF TA-48·1 
EAST SIDE OF TA·48·1 
WEST SIDE OF TA·48·1 
EAST SIDE OF TA·48·1 

** No correaponding E. R. Progr• unit. 



48-003 INACTIVE SEPTIC SYSTEM 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 

TA·48 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
INACTIVE 
1957 • 1986 

: UNKNOWN 
RADIOACTIVE RELEASE : UNKNOWN 

SUMMARY 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 
SANITARY WASTE 

UNIT INlORMATION 

This unit consists of a septic tank, TA-48·5, a filter bed, TA-48·6, and an inactive outfall into Mortandad Canyon. 
This septic system served building TA-48·1 and was installed in 1957. Sanitary wastes from this building went to the 
tank, with the decanted liquid going to the filter bed. The tank and filter bed were re1110ved from service in 1986. The 
tank and filter bed were re1110ved and buildings TA·48·44 and TA-48·45 now occupy the septic tank and filter bed site. A 
1988 ER Program site reconnaissance located the outfall north of the former location of the filter bed. The inactive 
outfall had an NPDES serial runber (08&) and an EPA ID runber (SSS), both of which were slbsequent l y del is ted and 
combined with NPDES serial number 10s. The waste that was handled by this septic systeM now discharges to sanitary 
lagoons in Mortandad Canyon below TA·35. 

WASTE INFORMATION 

The septic system managed sanitary waste; there is a possibility that chemical waste, such as photo processing 
solutions, radionuelides, and chemicals were discharged to this tank. 

RELEASE INFORMATION 

It is unknown whether a hazardous release has occurred. Readings taken in a 1988 ER Progran site reconnaissance 
indicated 14 microRemthour gamma activity three feet from the surface near the filter bed. 

SWKU CROSS-REPEBENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

48·003 TA48·6·CA/ST·A/I·HW/RW Tsk 6 : 6 13 TA-48·5, ·6, ·1 



48-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACilVE RELEASE 

TA-48 
SUMP/TANK 
TREATMENT 
INACTIVE 
EST. 1950s -
NONE 
NONE 

1970s 

SUMPS UD TAJIU 

SUJIMARY 

11/01/90 

MATERIALS MANAGED : HAZARDOUS YASTE 
RADIOACTIVE YASTE 
MIXED YASTE 

UNIT INFORMATION 

The sumps and tanks at TA-48 were all part of the neutralization process in TA-48-1 and were used before the waste was 
piped without pre-treatment to TA-50 for treatment. The tanks and sumps were not used after the 1970s and were 
abandoned in place in 1982, some of which were subsequently removed. The inactive sumps and tanks remaining in TA-48·1 
include the following: 1) Two sumps are below the floor of the shop roan [48·004(a)l; one is approximately 41 x 3' x 
2' deep and the other is about 6' x 61 x 5' deep. 2> Three sets of tanks are in the south basement, Roan 80 
[48·004(b)]. one set is located in a pit. In addition, there is a sump in the pit area. 3) Two tanks are located in 
the north basement [48-004(c)l. 4) A tank is located below a hot cell in the basement [48-004(d)l. This tank may never 
have been used. The treated liquids were sent to TA-50 for further processing. The IIUd was drUIIIIed and buried in the 
contaminated disposal area. 

WASTE INFORMATION 

The mixed wastes were liquid wastes generated in the chemical operations at TA-48. The waste mud in the second set of 
tanks in the south basement [48-003(b)l had radionucl ide cont•ination. The tanks in the north basement [48-003(c)l 
contained sodh.n hydroxide solutions. 

RELEASE INFORMATION 

There were no known releases of hazardous materials. 

SWMU CROSS-RIPIRINCE LIST 

Slo'MU NU148~8 CEARP IDENTIFICATION NUMBER~i~ RFA UNIT E.R. R~~~AS~ SIT~ INFO. ASSOCIATED STRUCTURES 

48-004(a) TA48·2-CA/SST/S·I·HW/RW Tsk 6 16 TA-48-1 
48·004(b) TA48-2·CA/SST/S·I·HW/RW Tsk 6 16 TA-48·1 
48-004(c) TA48·2-CA/SST/S·I·HW/RW Tsk 6 16 TA-48-1 
48-004(d) TA48·2-CA/SST/S·I·HW/RW Tsk 6 16 TA-48-1 



48-005 WASTB L:IHES 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-48 
WASTE LINE 
DISPOSAL 

MATE~IALS MANAGED ~ADIOACTIVE WASTE 
MIXED WASTE 

OPE~TIONAL STATUS INACTIVE/DECOMMISSIONED 
PE~IOO OF USE 1957 - 1984 
HAZA~DOUS ~ELEASE UNKNOWN 
~ADIOACTIVE ~ELEASE KNOWN 

UN:IT :INFORMATION 

During the operational history of TA-48, various liquid waste lines transported waste to treatment facilities. Two 
radioactive waste lines, lines 36 and 37, were located northwest of TA-48-1. In 1981, line 37 was e~letely removed 
from the north end of TA-48-1 northward to canyon outfall. The east iron pipe was 56 ft long and 2 inches in diameter. 
Line 36 is a 311 -diameter east iron pipe that runs from the north wing of TA-48-1 to line 34. A 330-ft section of line 
36 remains inside the security fence at a depth of approximately 11 ft. On March 19, 1982 an investigation to determine 
the cause of pending water at the northwest corner of TA-48-1 revealed a broken radioactive waste main over a leaking 
water main. The break and leaks were repaired and eont .. inated soil was r~ved. The sources of the radioactive waste 
were connected to the new collection system so that the radioactive waste main could be drained and abandoned. Most of 
the inactive lines have been removed. During January-February 1984, line 34 outside the TA-48 fenced area was removed. 
The 330-ft section of line 36 which connected TA-48-1 to line 34 was not removed. No activity was detected in line 36. 

WASTB :INlORMATION 

The liquid wastes contained radion.x:l ides and ehen~ieals. 

RELEASE :INFORMATION 

In March 1982, an investigation deterMined that the source of pending water at the northeast corner of TA-48-1 was a 
broken radioactive waste Line over a leaking water main. The break and leaks were repaired, and the contaminated soil 
was removed. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBE~ CEA~P IDENTIFICATION NUMBE~CS> ~FA UNIT E.~. ~ELEASE SITE INFO. ASSOCIATED STRUCTURES 

48-005 TA48·2·CA/SST/S·I-HW/~W Tsk 6 : 15 NORTHWEST OF TA-48·1 



48-006 ACTIVB SBPTIC SYSTBK 11/01/90 

SUKKARY 
LOCATION TA-48 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
ACTIVE 

: MID 1980s - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE : NONE 

UNIT INFORMATION 

An active septic system is structure I"'UDr TA-48-32, located northwest of TA-48-29. The system consists of two 1,000 
gallon tanks connected in parallel. However, according to the registration of an ~l'llitted individual liquid waste 
system (1983), this system is a 2,000-gallon tank. The overflow fro. this unit goee to a seepage pit. It serves about 
70 people in 6 transportable office buildings. The system required frequent ~ing prior to 1986 when a blockage was 
removed from the line between the tank and the pit. 

WASTE INlOBMATION 

The system is believed to manage only sanitary wastes as the buildings served consist of offices. 

RBLBASB INPOBMATION 

This system has not Meneged hazardous waste so far as is known. 

SJMU CROSS-RBPBBBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRucTURES 

48-006 TA48·6·CA/ST·A/I-HW/RW Tsk 6 : 14 TA-48·32 



48-007 DRAINS AND OOTPALLS 11/01/90 

SOMMARY 

LOCATION TA-48 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) OUTFALL SUSPECTED HAZARDOUS WASTE 
UNIT USE DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE ? • PRESENT 
HAZARDOUS RELEASE UNICNCMI 
RADIOACTIVE RELEASE UNICNCMI 

UNIT INFORMATION 

During a 1986 field survey, four liquid waste outfalls to Mortandad Canyon were noted [48·007(a), (b), (c), and (d)]. 
It is believed that water from three cooling towers on the roof of building TA-48-1 discharges to these outfalls, and 
includes industrial noncontact cooling water. Outfall 48-007(a) also discharges treated cooling water. Outfall 
48·007(d) has created a wetlands area. Outfalls 48·007Ce) and (f) discharge noncontact cooling water into Mortandad 
Canyon from buildings TA-48·8 and TA-48-46, respectively. 

OUTFALL SWMU NO. 
48·007(a) 

48-007(b) 
48-007(c) 
48-007(d) 
48-007(e) 
48-007(f) 

NPDES PERMIT NUMBER 
045/046EPA03A 
015/045EPA04A 
016EPA04A 
131EPA04A 
(none) 
126EPA04A 
137EPA04A 

WASTE SOURCE 
TA-48·1 

TA-48-1 
TA-48-1 
TA-48-1 
TA-48-8 
TA-48·46 

OURFALL LOCATION 
East of TA-48-1 

North of TA-48-1 
Northeast of TA-48-1 
East of TA-48-1 
Northwest of TA-48-8 
Northeast of TA-48·46 

WASTB IN70BMATION 

Water treatment chemicals are added to cooling towers to control scale, corrosion, •icrobiological growth, algae and 
slime. Chemicals, including organics and major solvents such as acetone, alcohol and benzene, are used in building 
TA-48-8. Materials used in TA-48-46 are unknown. 

RELEASE INFORMATION 

The origin of the cooling water for each discharge point in building TA-48·1 is not known, and it is possible for leaks 
to have occurred that would have resulted in contamination of the cooling water and, hence, outfalls 48·007(a), (b), 
(c), and (d). There is no release history for 48·007(e). Possible releases to the receiving canyon of outfall 
48·007(f) are unknown. 

SJMV CROSS-RBPEBENCB LIST 

SWMU NYMBER CEARP IDENTIFIC!TIQN NUMIER<Sl RFA UNIT E.R. RELEASE SITE INFO. 

48-007(a) 
48-007(b) 
48·007(c) 
48·007(d) 
48·007(e) 
48-007(f) 

TA48·3·0/CA·A·HW/RW 
TA48·3·0/CA·A·HW/RW 
TA48·3·0/CA·A·HW/RW 
TA48·3·0/CA·A·HW/RW -** 

Tsk 6 : 7 
Tsk 6 : 8 
Tsk 6 : 11 
Tsk 6 : 12 
Tak 6 : 9 
Tsk 6 : 10 

ASSQCIATEO STRUCTURES 

EAST OF TA-48·1 
NORTH OF TA-48·1 
NORTHEAST OF TA-48·1 
EAST OF TA-48-1 
NORTHWEST OF TA-48-8 
NORTHEAST OF TA-48·46 

** No corresponding E. R. Program unit. 



48-008 LBAKAGB FROM PCB TRANSFORMERS 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-48 
: OPERATIONAL RELEASE 
: DISPOSAL 

OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 7 - 1986 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
PCBs 

UNIT INlORMATION 

11/01/90 

A transformer (identification number 5549) located in Raa. 26 of TA-48-1 is mentioned on a 1987 memo regarding leaking 
PCB transformers requiring daily inspections. It was noted to have been leaking fr0111 the top valve. In Septentler, 1989 
both this transformer and the transformer next to it (identification number 5548) leaked a combined total of 
approximately 4 gallons of PCB-containing oil. Transformer 5549 had 40.3 ppm of PCBs and transformer 5548 had 51.9 ppm 
of PCBS. 

WASTB INFORMATION 

The transformer contained < 50 ppm PCBs. 

RELEASE INFORMATION 

Cleanup operations were conducted. It is l.l'lknown whether cont1111ination was evident, or if residual cont1111ination 
remains. 

SWMU CROSS-RBFBRBNCB LIST 

S~ NUMBER CEARP IDENTIFICATION NYMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

48-008 ** TA-48-1 

** No corresponding E. R. Progr1111 l.l"'it. 



48-009 SOIL CONTAMINATIOH ~ROM AIR COMPRESSOR OPERATIONS 11/01/90 

StJMKARY 

LOCATION TA-48 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) SOIL CONTAMINATION 
UNIT USE DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE 1970s - PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACilVE RELEASE NONE 

UNIT INPOBMATION 

Two compressors are located in a caged area on a loading dock east of TA-48-1. Each compressor is approximately 3' x 
4'611 x 3'6" and contains 35 gallons of oil. One of the 1.11its compresses air for TA-48·1; the second acts as a backup. 
Since the begiming of 1989, the active compressor has periodically broken down (every 2 to 3 months), blowing 
approximately 2 to 3 gallons of oil fro. its crankcase to the ground and activating the backup compressor. An absorbent 
clay material has been placed below the compressors to absorb the oil. The material is removed and replaced after each 
breakdown. A trail of visible oil stains approximately 200ft in length has been seen begiming at the caged area, 
leading across the paved parking lot, and proceeding down to a level area that drains into Mortandad Canyon. 

WASTE INFORMATION 

The waste consists only of oil. It was sampled for PCBs in 1989 and found to contain none. 

RILEASB INFORMATION 

Oil is occasionally released. 

SJKU CRQSS-RIPEBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

48-009 ** TA-48·1 

** No corresponding E. R. Program 1.11it. 



48-010 SUR.PACB J:KPOUHDKENT 11/01/90 

StJKMARY 

LOCATION TA-48 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 

SURFACE IMPOUNDMENT 
DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1978 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNJ:T J:NFORMATJ:ON 

Surface i~t 48-010 is associated with outfall 48·007(a) that discharges into Mortandad Canyon. It is believed 
that water from cooling towers on the roof of TA-48·1 discharges to this outfall and surface i~t, and includes 
industrial noncontact cooling water and treated cooling water. LANL personnel report that the surface impoundment is 
located 500ft southeast of TA-48-1 [250ft east of outfall 48-007(a)]. It is an unlined pond that was excavated into 
the tuff in 1978. 

WASTB l:NlORMATJ:ON 

Water treatment chemicals are commonly added to cooling towers to control scale, corrosion, microbiological growth, 
algae and slime. 

RELEASB l:NlORMATION 

The origin of the cooling water for each discharge point in building TA-48-1 is not known, and it is possible for leaks 
to have occurred that would have resulted in contamination of the cooling water and, hence, of the surface impoundment 
48-010. 

SWKU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

48-010 ** EAST OF TA-48·1 

** No corresponding E. R. Progr• unit. 



TA-48 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

SWMU FIGURE NUMBER 

48-001 
48-002(a) 
48-002(b) 
48-002(c) 
48-002(d) 
48-002(e) 
48-003 
48-004(a) 
48-004(b) 
48-004(c) 
48-004(d) 
48-005 
48-006 
48-007(a) 
48-007(b) 
48-007(c) 
48-007(d) 
48-007(e) 
48-007(f) 
48-008 
48-009 
48-010 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 2127190 

LAN:T A-Unils/64 

48-1 
48-1 
48-1 
48-1 
48-1 
48-1 

48-1' 48-2 
48-1 
48-1 
48-1 
48-1 
48-3 
48-1 
48-2 
48-2 
48-2 
48-1 
48-2 
48-2 

Not Shown 
48-1 
48-1 
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TA-49 

OPERAnONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 49 has served primarily as a buffer zone for the explosives testing at 

TA-15. Early experiments using fissile material, high explosives, and small quantities of 

radioactive tracers were performed here (DOE, 1987a). Other types of small experiments 

(including one presently on-site) have been conducted at TA-49. 

T A-49 lies at elevations between about 6,460 feet asl at its eastern edge and 7,240 at its 

western edge. It is located on Frijoles Mesa, which is a broad mesa between Water 

Canyon on the north and Frijoles Canyon on the south. Ancho Canyon dissects the area. 

Canyon walls are steep slopes or cliffs in this area. TA-49 lies on welded Bandelier Tuff, 

in the Ponderosa Pine/Pinon-Juniper and Pinon-Juniper overstory vegetation zones. Soil in 

the technical area consists of fine-loamy Typic Eutroboralfs, Hackroy-Rock outcrop complex, 

Seaby loam, Frijoles very fine sandy loam, Hackroy sandy loam, Nyjack loam, and rock 

outcrop (Nyhan et al., 1978). 

At TA-49, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,900 to 6,11 0 feet asl. Several hundred feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:T A-164St'52 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-49 

49-001 
49-002 
49-003 
49-004 
49-005 
49-006 
49-007 
49-008 
49-009 

WP:LAN:T A-1724-44 

MATERIAL DISPOSAL AREA AB 
UNDERGROUND EXPERIMENTAL CHAMBER 
RADIOCHEMISTRY LAB LEACH FIELD 
TRASH BURNING AREA AND LANDFILL 
LANDFILL 
SUMPS 
SEPTIC TANKS 
SURFACE CONTAMINATION AT AREA 12 
DECOMMISSIONED UNDERGROUND STORAGE TANK 



49-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

MATERIAL DISPOSAL AREA AB 11/01/90 

TA-49 
MATERIAL DISPOSAL AREA 
TESTING/DISPOSAL 
INACTIVE 
1959 - 1961 
SUSPECTED 
KNOWN 

StlMKARY 

MATERIALS MANAGED MIXED WASTE 
HAZARDOUS WASTE 
RADIOACTIVE WASTE 

UNIT INfORMATION 

Six separate areas, collectively known as Material Disposal Area AB, contain the remains of 35 hydronuclear and nine 
related types of experiments. These experiments were usually conducted in 3 or 6 ft. diameter holes at depths of 31 to 
108 ft. The experimental configurations were placed near the bottom of each hole and the associated high explosive was 
subsequently detonated. After the completion of measurements and Sllq)les, each hole was usually backfilled with sand 
and sealed with concrete, with the exception of Area 3, which does not have concrete caps. Holes in Areas 1 
[49-001(a)l, 2 [49-001(b)l, and 3 [49-001(e)] were bored on 25ft. centers in 100ft. square grid patterns. Areas 2A 
[49-001(c)], 2B [49-001(d)], and 4 [49-001(f)] were irregularly shaped. Experiments with fissile material were 
conducted in experimental areas 1, 2, 2A, 2B, and 4, but not in Area 3, which was used for high explosive confinement 
tests, possibly involving radioactive tracers. Contaminated materials were left in the experimental areas. One or more 
holes in each experimental area were used to permit confined expansion of gases, including particulates containing some 
radionuclide contamination, passing through the Sllq)le collection devices. Some of the 6-ft-diameter holes were used to 
dispose of pipes and other equipment contaminated during the experiments. Steel boxes buried adjacent to the 
experimental holes were used to contain Sllq)le collection equipment and became contaminated. These boxes were usually 
filled with concrete and left in place. Migrant contamination has been documented in the natural drainage occurring 
northeast of Area 11 and Area 2 and trending toward Water Canyon [49-001(g)]. LANL personnel estimate that 
approximately 0.8 acres downgradient from the TA-49 exclusionary fence may be contaminated with low levels of 
radionuclides which could have •igrated there before Area 2 was asphalted. 

WASTE INlORMATION 

Waste in MDA-AB consisted of the radionuclides uranium-235 and -238, plutonium, fission products, and a small amount of 
tritium (which has now greatly decayed). Beryllium, large quantities of lead, aluminum, steel, iron, cables, rock 
debris and trace amounts organics are also present. One of the areas contains a small quantity of barium. Plutonium 
and americium contamination have been fou-d in the soil downgradient from Area 2 and Area 11. 

RELEASE INFORMATION 

Above-backgrou-d levels of gross alpha were .easured at the surface in Experimental Area 2 in December 1960 and were 
traced to cuttings from Experimental Hole 2-M. Radioactive Material had apparently been dispersed through fractures in 
the tuff by detonation of an experi11ent in an adjacent experimental hole. All surface soil contamination measurable by 
standard procedures and instru.ents was collected and placed back in Experimental Hole 2-M. The experimental hole was 
then filled with clean sand and capped with concrete. The entire surface of Area 2 was covered with compacted aggregate 
in January 1961 and sealed with a 4- to 6-in.-thick asphalt pad in Septeamer 1961. This inadvertent contamination 
incident left sa.. r ... ining trace ..aunts of radionuclides on the surface in the vicinity of TA-49. The experimental 
area to the west (Area 2A> and south (Area 28> were not covered and sealed. Occasionally, sample recovery resulted in 
some slight surface cont•ination in Areas 2 and 4. Analytical studies have confil"llled contamination in the natural 
drainage downgradiant fra. Material Disposal Area AB, trending toward Water Canyon. Waste residues from the experiments 
remain in situ; residuel Mterials dispersed by detonation relll8in in the shafts. Samples collected from wells completed 
in the main aquifer show no grCUldwater conta•ination. 

SJKU CROSS-RIFERENCB LIST 

SWMV NUMBER CEARP IDENTIFIC!TIQN NYMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

49·001(a) 
49-001(b) 
49-001(c) 
49-001(d) 

** --** 
(contii'U!d) 

ASSQCIATED STRUCTURES 

MDA·AB, Area 1 
MDA·AB, Area 2 
MDA·AB, Area 2A 
MDA·AB, Area 2B 



49-001 MATERIAL DISPOSAL AREA AB 

Page 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

SWMU NUMBER CEARP IDENTIFICATIQN NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

49-001(e) ** 
49-001Cf> ** 
49-001>.;> ** 
49-001(misc) MDA-AB 

TA49-3-CA-1-HW/RW 
49.001 
49.005 

Talc 51 1-13 

11/01/90 

ASSQCIATED STRUCTURES 

MDA-AB, Area 3 
MDA-AB, Area 4 
MDA-AB 
MDA-AB 

** No correspondil"'lii E. R. Program ~.r~it. 



49-002 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

UNDERGROUND EXPERIMENTAL CHAMBER 11/01/90 

TA-49 
CHAMBER 
OTHER: CALIBRATION 
INACTIVE 
EST. 1960s 
UNKNOWN 
UNKNOWN 

S'OMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 

UNIT INPORMATION 

This unit, located at TA-49-62, consisted of two shafts, an elevator shaft and a calibration shaft 64'3" deep and 6' in 
diameter connected at the bottom by a gallery 4' wide, 7' long and 7' high with a 14' diameter x 10'(max. height) 
calibration room. The room was lined with 811 reinforced concrete faced with 111 steel plate. 

WASTE INPORMATION 

At one time the calibration room contained a lead-containing canister and lead bricks used as shielding. Radioactive 
materials were handled in the complex. Berylliu. pieces may have been utilized also. 

RELEASE INFORMATION 

It is believed that all lead and other possible contaminants have been removed, although written documentation is 
lacking. 

SWKU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

49-002 TA49·3·CA·I·HW/RW Tsk 52 : 27 AREA 10, TA-49-62 



49-003 RADIOCBBXISTRY LAB LEACH FIBLD 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(&) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 

TA-49 
LEACH FIELD 
TREATMENT/DISPOSAL 
INACTIVE 

MATERIALS MANAGED SUSPECTED RADIOACTIVE WASTE 
SUSPECTED MIXED WASTE 
HAZARDOUS WASTE 

1960 - 1961 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

This leach field, located at Area 11, once served the sink drain for the radiochemistry facility which has since been 
removed. The leach field and associated pipes remain in place. 

WASTE INFORMATION 

Wastes include acids, organics and other laboratory chemicals in addition to plutonium, uranium; fission fragments, 
lead, and possibly very small BIIIOU'Its of beryllium. 

RELEASE INFORMATION 

Alpha contamination has been detected in the pipes that le!td to the leach field. In addition, samples taken from the 
leach field during the DOE Environmental Survey in 1988 were fOIIId to contain above backgrOIIId levels of plutonium, 
americium and alpha activity. The area was identified as Environmental Problem No. 3; it is now being addressed under 
the i""lementation plan developed to respond to the Survey. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

49·003 TA49·1·CA·I·HW/RW 49.003 Tsk 52 : 14 AREA 11, SERVED TA-49·15 
TA49·3·CA·I·HW/RW 49.004 



49-004 TRASH BtJRH:ING ARBA AND LANDP:ILL 11/01/90 

StJJOIABY 
LOCATION TA-49 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) OPEN BURNING/LANDFILL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1959 - 1984 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

ON:IT :INPOBMAT:ION 

The landfill which included open burning was used for disposal of residues from TA-49 during 1959 to 1961. This area 
was located in the north part of the site. During the 1971 cleanup operations, a pit was excavated in this same area 
and was used for disposal of uncontaminated material from Area 11. In 1984, the area was reopened by digging a region 
approximately 15' x 30' x 100' for burial of debris collected from the 1984 cle.nup of TA-49. 

WASTB :INPORMAT:ION 

The wastes reportedly contained ash and solid wastes free of radionuclides. Although only radiation was checked for 
during decommissioning, the presence of.hazardous materials is unlikely. 

RBLBASB :INlORMAT:ION 

There have been no known releases other than combustion products associated with this unit. 

SWMU CROSS-RBFBRBNCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

49-004 TA49-2-L·I-HW/RW 49.006 Tsk 52 : 24 NORTHEAST PART OF TA-49 



49-005 LANDFILL 11/01/90 

SUMMARY 
LOCATION TA-49 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) LANDFILL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1984 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

In addition to reopening the old landfill area in 1984 (see 49·004), two small disposal areas were created. One is 
described as a small pit north of the road and to the east of Area 10 [49·005(a)]. The other is described as utilizing 
an existing sump or pit in Area 5 [49-005(b)]. 

WASTE INFORMATION 

The waste consisted mainly of noneontaminated debris removed from the site during 1984 clea~ operations. 

RBLBASB INFORMATION 

There are no known releases associated with these units. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

49-005(a) 
49·005(b) 

** 
** 

Tsk 52 : 26 
Tsk 52 : 25 

ASSOCIATED STRUCTURES 

EAST OF AREA 10 
IN AREA 5 

** No corresponding E. R. Progra. unit. 



49-006 SUMPS 11/01/90 

LOCATION : TA-49 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(S) : SlW SUSPECTED HAZARDOUS WASTE 
UNIT USE : DISPOSAL 
OPERATIONAL STATUS : INACTIVE 
PERIOO OF USE : EST. 1959 • 1960s 
HAZARDOUS RELEASE : UNKNOWN 
RADIOAC~IVE RELEASE : NONE 

UNIT INFORKATION 

Structural information and total number of units is unavailable. The sumps were located in TA-49, Area 5. 

WASTB INFORMATION 

Liquids were collected in the sumps. In one case, these probably included spent photo solutions. One of the sumps wa 
used only for emergency collection of water to prevent r0011 flooding. 

RELBASB INFORMATION 

There are no known hazardous releases associated with these units. 

SWMU CROSS-RBFBRINCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

49-006 ** Tsk 52 : 17 AREA 5 

** No corresponding E. R. ProgrBIII unit. 



49-007 SEPTIC 'l'ANltS 11/01/90 

SUMMARY 

LOCATION TA-49 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPTIC SYSTEM 
TREATMENT 
ACTIVE 
EST. 1985- PRESENT 
NONE 
NONE 

UNI'l' INFORMATION 

Septic Tank TA-49-118 [49-007(a)] has a volume of 1,000 gallons and EID Registration Number LA-50. Septic Tank 
TA-49-119 [49-007(b)] has a volume of 1,500 gallons and EID Registration Number LA-49. The systems were designed to use 
an evapotranspiration mcx.nd, but the mcx.nds were not c~leted and no outlets were constructed frcn the tanks. The 
tanks are pumped periodically as a result. It is believed that the two septic tanks served the Blast Overpressure Test 
Facility, which was never used. Neither system is used extensively. Two open ponds remain on site as the IJ'le~leted 
mcx.nds. 

WASTE INFORMATION 

The tanks receive only sanitary wastes. 

RELEASE INFORMATION 

The tanks are periodically pumped. There are no hazardous releases associated with these units. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

49-007(a) 
49-007(b) 

TA49-5-ST-A-HW 
TA49-5-ST-A-HW 

Tsk 52 15 
Tsk 52 : 16 

ASSQCIATED STRUCTURES 

TA-49-118 
TA-49-119 



49-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 

SURFACB CONTAKZHATZOH AT AREA 12 11/01/90 

TA-49 
SOIL CONTAMINATION 
DISPOSAL 
INACTIVE 
1959 • 1961 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE KNOWN 

UNZT ZNFORMATZON 

Subsurface soil cont111inetion may have occurred beneath buildings end structures, Mny now decommissioned, which were 
located within four separate areas of TA-49. Various operations were conducted inside the buildings during the 1959·61 
period in which hydronuclear experiments were conducted at TA-49. There is a possibility of soil contamination from 
smell-scale radiochemistry operations in Area 5 [49·008(a)]. A photo processing trailer was present in the area, along 
with a photo tower, a timing end firing building, and several sheds. All structures in Area 5 were removed in 1984. 
Unknown operations were conducted in Area 6 [49·008(b)l during 1959·61. Two craft shacks and two sheds were located in 
the area during that time. All of the structures have been decommissioned with the exception of shed TA-49·83. 
Structures located in Area 11 of TA-49 [49·008(c)l were used for radiochemistry operations. Experiments were performed 
in a trailer during the early period of operations from which spent solutions were drained to containers that were later 
taken for disposal. The change house/radiochemistry building TA-49-15 replaced the trailer and contained hoods and 
sinks for perforMing chemical operations. In September, 1971 all the surface structures in Area 11 were decontaminated, 
demolished and removed. High explosive confinement experiments were conducted in steel vessels placed in one or more 
10-ft diameter, 30-ft deep shafts in Area 12 [49·008(d)]. The tests involved use of depleted uranium, and most of the 
energy absorbent for the experiments was salt. The salt was removed after each experiment and disposed of off-site. 
Multiple tons of salt were used during the experiments. In addition, a building in Area 12 was converted to a control 
room with hydraulic equipment, making hydraulic oils a potential contaminant. By 1983, the bottle house TA-49-23 was 
the only structure reneining in Area 12. 

WASTB ZNFORMATZON 

Waste consisted of the radionuclides plutonium, americium, urani~JR, cesium-137, end gross g8111118, alpha, and beta 
emitters. Berylliu., lead, and silver may have been present, as well as acids, organics, volatiles, hydraulic oil, and 
grease. High explosive residues may have been present at Area 12. 

RELEASE ZNPORMATZON 

A 1987 DOE field survey found above-background levels of plutoniu.-238, -239, and -240 and americium in the soil to the 
north of the radiocheMistry laboratory TA-49·15 and its associated leach field in Area 11. Beryllium was also found at 
above background levels in the sane area. The field survey at Area 12 discovered gross beta and g8111118 activity, as well 
as lead and beryllh.11, in the soil. Depleted uranh.111 and HE residues are potentially present at the site. Sllq)ling of 
soil in Areas 5 end 6 has not been conducted; it is not known whether contMinetion has occurred in these areas. 

SWMU NUMBER CEARP 

49·008(a) -
49·008(b) -49·008(c) •• 
49·008(d) •• 

SWMQ CROSS-REFERENCE LZST 

IDENTIFICATIQN NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

Tsk 52 19 

Tsk 52 23 
Tsk 52 18 
Tsk 52 22 31 

ASSOCIATED STRUCTURES 

TA-49·3 -6 -8 ·20 -96 -104, 
-105,' -1o6, AREA 5' ' 

TA-49-5, ·82, -83, ·86, AREA 6 
TA-49-4, ·15, ·55, AREA 11 
TA-49-22, ·23, ·35, AREA 12 

•• No corresponding E. R. Program l.l"'it. 



49-009 DECOMMISSIONED ONDERGROOND STORAGB TANK 11/01/90 

StlMMARY 

LOCATION TA-49 MATERIALS MANAGED PROOUCT 
TYPE OF UNIT(S) UNDERGROUND TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS : DECOMMISSIONED 
PERIOO OF USE ? - 1971 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

VNIT IHlOBMATiON 

According to engineering drawings, en underground fuel storage tank was relocated from TA-15-192 to TA-49-56. The exact 
date of relocation is ~.~"~known; however, it was sometime between 1954 end 1963. In 1971, the tank was removed from 
TA-49, according to engineering drawing ENG-R5126. No information regarding the size, construction, removal, and 
disposal of this tank is available. 

WA8TB INlOBMATiON 

The tank stored fuel. 

RELEASB INFORMATION 

No information on releases from this tank is available. However, l.l'ltil site characterization information is acquired 
which indicates that there were no releases, it MUSt be assumed, based on pest tank removals at the Laboratory, that the 
tank may have leaked. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

49-009 ** Tsk 52 : 30 TA-49-56 

** No corresponcli ng E. R. Program l.l'li t. 



SWMU 

49-001 (a) 
49-001(b) 
49-001 (c) 
49-001(d) 
49-001(e) 
49-001 (f) 
49-001 (g) 
49-002 
49-003 
49-004 
49-00S(a) 
49-00S(b) 
49-006 
49-007(a) 
49-007(b) 
49-00S(a) 
49-00S(b) 
49-00S(c) 
49-00S(d) 
49-009 

TA-49 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 
49-1 

Not Shown 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 413190 
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NOTE: 

LEGEND: ARCHY SITE STATUS 

~ EXCAVATED 

0 UNEXCAVATED 

FOIII DI:TAIL£0 LAYOUT OT AMAS ~ 3. 4, 7, 10. 
N#D I~ Sl:[ 3HIXT 3, DW5. ND. ENI. ·115121 

FOil DI:TAIL[D LMOUT OT AMAS 2, 2- A, 2 -II. 
!!, e. N#D 12. Sl:£ 3HIXT 4, DW5. ND. ENI. • 11518 

EXPLANATION 

49-001 SWMU LOCATION 
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FIGURE 49-1 

SOLID WASTE MANAGEMENT UNITS 
(SWMUs) IN TA-49 
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~TRUCTUR£ 

NUMBER 

TA-49· 1 
TA ·411- Z 
TA-48-l 
TA-•ll·• 
TA-49-!) 

TA-49-8 
TA-49-7 
A-49-e 

TA-•e-8 
TA-49·10 
TA-49-11 
TA-49-12 
TA-49-13 
TA-49-14 
TA-•8-15 
TA-49·1 8 
TA-48-17 
TA-•9-111 
TA-•8·19 
TA-49-20 
TA-•8-21 
A- .. 8-22 

TA-•9-23 
TA-49-24 
TA·49-2S 
TA-49-211 
TA-49-27 
TA-49·20 
TA-48-29 
TA-49-30 
A-49-31 

TA-49•32 
TA-49 -33 
TA-49-34 
TA-49-3S 
TA-49·311 
TA-•9·37 
TA-•9-311 
TA-•9-39 
TA-41·40 
TA-49-41 
TA-•?-40Z 
TA-•9-43 
TA-49-44 
TA- .. 8-45 
TA-•9-•e 
TA-49·o4 7 
TA- .. 9-411 
TA-48-49 
TA-•9-~0 
TA-49-~1 

TA-•9·S2 
TA-49-~3 

TA-•9-~ 
TA-49·5~ 
TA-49-~11 

TA-•8-~7 

TA-•9-511 
TA-•8-~9 
TA ·48 -110 
TA-4e·lll 
TA·o49·62 
TA-•9-113 
TA-•9·114 
TA-49 -85 
TA-49·88 
TA-•9-117 
TA-•9-1111 
TA-•9-89 
TA-•9-70 
TA-•9-71 
TA-•9-72 
TA-49·73 
TA-49-74 
TA-o49-7S 
TA-•11-78 
TA-•9-77 
TA-49·71 
TA-49·78 
TA-•11·110 
TA-49-81 
TA-•11-82 

A-49-113 
TA-4e-84 
TA-4e-u 
TA-49-1111 
TA-49-&7 
TA-4e-aa 
TA-•a-ell 
TA-48-eG 
TA-•11-91 
TA·••-n 
TA-48·93 
TA-•t-84 
TA-•t-85 
TA-411-ell 
TA -•11·87 

-
5TRUCTUR£ 

DESIGNATION 

FU- I 
FM-2 
FM·l 
FM·4 
Fl.t- 5 
Fl.t-6 
Fu- 1 
Fl.t-8 
FU-9 
F._. .. 10 
F U- II 
Fl.t- 12 
Fl.t- 13 
F U- 14 

Fl.t· IS 
FU·I& 
Fl.t· I 7 
Fl.t· Ill 
FU- 19 
Fl.t- 2() 
F ... ·21 
F ... -22 
Fl.t-23 
FM-24 
Fl.t-25 
Fl.t-211 
F M· 27 
FM-211 
FM-29 
Fl.t-30 
Fl.t-31 
FM-]2 
FM-3l 
FM-34 
FM-35 
F ... ·36 
Fl.t-37 
FM-38 
FM-39 
FU-40 
F ... -41 
FM-42 
FM-•3 
F ........ 
F ... ·4S 
FW-•8 
FM-47 
FM-o48 
FM-o49 
FM-50 
Fl.l- 5I 
Fl.t- ~2 
FM-~3 
F .... ~4 
FM- ~S 
FM-~8 

FM-S7 
i F ... -~11 
I FM-~9 

FM-110 
I F.,.-81 

Fl.t-112 
FM-113 
F .. -114 

I FM-11.' 
FM-1111 
,.,._67 
FM-611 
Fl.t-119 
FM-70 
Fl.t-71 
Fl.t-72 
FM-73 
Fl.t- 74 
FM- 75 
Fl.t- 78 
FM-77 
FM-711 
FW- 711 
FW-110 
Fl.t-111 
FM-12 
FM-83 
FM-84 

I Fl.t-115 
Ft.•-1111 

I FM-87 
F"'-ea 
'""·&9 
Fl.t-90 
Fl.t-111 
FW-82 
FM··8l 
F""·94 , ..... ~ , ..... 
Fl.t-97 

~TRUCTURE NOMENCLATURE 

GUARD ><OUSE 
OFFICE BUILDING RELOCATED 
CRAFT SHACK 

CRAFT SHACK 
CRAFT SHACK 

THE ~HED 

TRAN5FORI.tER STATION 

GRAY HOUSE NO. I 
LATRINE 

BOTTLE HOU:IE 
... AN HOLE 
TRANSFORMER 
POW[R PANEL 
MANHOLE 

PORTABLE SHIELD 
PORTABLE GENERATOR 

SIGNAL PANEL 
SIGNA PANEL 
MANHOLE 
MANHOLE 

SIGNAL PANEL 

CA8LE BUILDING 
:IIGNAL PAN( 

~TORAG[ BUILDING 

LATRINE 

POWER & SIGNAL PAN( 
MANHOLE 
PORTABLE SHIELD 
ELEVATOR BUILDING 

LATRINE 
ANK 

TANK WATER -

LATRINE 
LATRINE 
MANHOLE PORTABLE 
MANHOLE iPORTAI!l..E 
MANHOLE PORTABI..E 
MANHOLE PORTABLE! 
.. ANHOLE IPORTAI!l..El 
MANHOLE PORTABLE 
l.tANHOLE PORTABLE 
MANHOLE PORTABLE 
MANHOLE PORTA8LE 
MANHOLE PORTAI!l..EI 
"'ANHOLE (PORTAISLl 

CARPENTRY & ELECT.-ICIAN SHE 
TOOL ISUtLDNG 

POWER PANEL A 
POWER PANEL II 
Powr• PAN[ -c. 
POWER PANE 0 
:IIGNAL PANEL w 
:IIGNAL PANEL • 
SIGNA PANF y 

SIGNAL PANEL z 
PHOTO TOWER 
PORTA8LE ~HIEL 

REMARKS 

AREA 7 
0 TA-53, N W TA·-0·14~ 

RELOCATED TO TA- 35-51 
REMOVED 19 I 
RELOCATED TO TA- 52·2 
RELOCATED ro "tA-8-73 
REMOVED 1970 
AREA 5 
REMOVED 1910 
REMOVED 191'lr 
REMOVED 197 
REMOVED 197( 
REMOVED 19 
AREA 5 
REMOVED 1971 
REMOVED 19· 
REMOVE 19 
AREA I ELECTRICAL 
REMOVED 1970 
AREA 5 
AREA 12 
REMOVED 1970 
AREA 12 
AREA 12 ELECTRICAL 
AREA 12 
AREA 12 ELECTRICAL 
AREA 12 ELECTRICAL 
REMOVE I 19. 

REM VE I'J69 
REMOVE I'J69 
REMOVED 1970 
REMOVED 1969 
AREA 2•A 
RfMOVE 1<>79 
REMOVED 191'lr 
AREA s ELECTRICAL 
AREA 2 ELECTRICAL 
AREA 2-8 ELECTRICAL 
AREA 2 ELECTRICAL 
DESTROYED 19110 
REMOVED 197D 
REMOVED 1969 
REMOVE I 1969 
REMOVED 1970 
AREA l ELECTRICAL 
REMOVED 1970 
AREA 4 
AREA .. ELECTRICA 
REMOVED 1969 
REMOVED 1969 
REMOVED IIJII4 
REMOVED 1970 
REMOVED 1971 
REMOVE I 19 I 
AREA II 
REMOVED 19 I 
AREA 10 
RE!o~OVED 1970 
REMOVED 1979 

I RF\4nvFn 1q7q 
AREA 10 
REMoVED 1979 
REMOVED 1970 
AREA 7 
AREA ~ I'UEL 
RELOC)oT£D TO TA-3•178 
REMOVE 197( 
REMOVCO 1969 
Tr~"Sf.-rtd to Lio 9-1-
AREA s 
AREA s ELECTRICAL 
AREA s ELECTRICAL 
AREA s ELECTRICAL 
AREA 5 ELECTRICAL 
AREA ~ ELECTRICAL 
AREA 5 ELECTRICAL 
AREA s ELECTRICAL 
AREA s ELECTRICAL 
AREA s ELECTRICAL 
AREA 5 ELECTRICAL 
AREA s ELECTRICAL 
REMOVED 1970 
AREA 8 
RELOCATlD ro TA-3•179 
REMOVEt 197 
REMOVEC 19 
REMOVED 1970 
AREA 5 ELECTRICAL 
AREA s ELECTRICAL 
AREA 5 E _E RICAL 
AREA ~ r O'CTRICA 
AREA 5 ELECTRICAL 
AREA s ELECTRICAL 
AREA 5 ELECTRICAL 
AREA 5 ELECTRICAL 
AA[A ~ IOR ... ERLY TA- 29-l 
AREA 2·B 

5TRUCTURE STRUCTURE STRUCTURI. NOMENCLATURE REMARKS STRUCTURE ~TRUCTURE I NO ... ENCLATURE REMAR"S 
NUMBER DESIGNATION NU ... BER DESIGNATION HRUCTUR( 

TA-49 .. ~8 Fl.A-9& PORTABLE SHIELD AREA 2-B 
TA-48-98 n.-.ee REMOVED 1970 
TA-48-100 Ft.ol· I 00 TEST WI.LL NO. 10 
TA-48 -10 I Ft,,t. I 0 I TEST WI.LL NO. 5 AREA 5 
TA-49-102 Fl.t- I 02 TEST W~LL NO. 9 
T .... 41J-103 FM-103 REMOVED 1970 
TA-41-104 Fl.t-10• REMOVt.o lli/U 
TA·•ll-105 Fl.t·105 REMOVE 197C 
TA-•ll-1011 Fl.t-100 RECORDIN' BUILDI"G AREA 5 
TA-4'J -101 FM-107 TRANSFOrMER STATION SIOO+OO E40+00 
TA-49-IU~ 'M•IU~ I t<AN>"UH·.~ER ~ A ION SIUU+UU E 7C +00 
TA-4'J-109 FM-109 TRANSFORMER STATION Rtlocattd TA- ': -8' 
TA-49 -II 0 FM-110 TRANSFORMER STATION E 80+00 SilO+ 00 
TA-49- II FM•III TRANSFOR<.tER STATION AREA 5 

I 

I 

I 

I 

I 

' 
' 

' 

I I 
1 • r ·' ~ . ·--:-. ,;,..u I I ! . l ;· .... .. -· IW- J.ol 'ft • ...,"'-" ... ·-
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TA-49 STRUCTURE LOCATION INDEX 1 
I I I I 

6 9-22·!13 REVISED nTLE 8LOOC AHO OWG. TO STATUS Of' 11·1·83 VM 1:;;..' 1:-po.. 
••• o.au •IYISIO• .. c•o ,..,.,. 

UNIVERSITY Of CALifORNIA 

lb©s ~11mJ©S loe AleMOI NettOftel laMro1ory 
LOI AIOMol, N .. MoiiCO 87545 

FACILITIES ENGINEERING DIVISION 

INDEX SHEET IIC CLUIIItCATIOII 

STRUCTU~ LQCAll<W PLAN CUll I (,( 
TA-49 FRIJOLES MESA SITE ........ ~ 

.... L ... :u-.~ 

f L:ZZ~ •~eo•~ a•••oviO 
.,.,. 1::A.-:- :. .... r"["~.r 

'd'o ... IV.A-- o•u I •••n ... o•••••• .. 
........ llfl(~ ,.zz.u ..L. .. _!.. ENG-R~I26 

-----



co 
It) 

tn 
.... 
0 

C\1 
0 

It) .,... 
C\1 .,... 
0 
(') 

~TRucTuRE !ITRucTuRE ~TRuCTURE NOMENCLATURE REMARKs sTRuCTURE STRucTuRE sTRuCTURI NOMENCLATURE REMARKs STRucTuRE ~rRucTuRE j HRu-TuRE NOMENCLATURE REMARKs 
NUMBER DESIGNATION NUMBER DESIGNATION NUMBER DESIGNATION '-

TA-•09· 1 FIA• 1 GUARD HOUSE AREA 7 TA-4V·ill FI.A·VII PORTABLE SHIELD AREA 2. B r-=~-=---j.:..::.:;_:;_::..:..;_..:_+------------+-----------l 
TA-·U-2 FM-2 OFFICE BUILDING RELOCATED 0 TA·53, N IIi rA-0·149 TA-4V·99 FM-VV REMOVED 1970 
TA-4V-3 FM·3 CRAFT SHACK RELOCATED TO TA-35·51 TA-49-100 FU-100 TEST w:·LL NO. 10 
TA-4e. 4 FM-4 REMOVED 19 I TA-49-101 FU-101 TEsT WlcLL NO. S AREA S 
TA-41·5 FM-~ CRAFT SHACK RELOCATED TO TA-52·2 TA-49-102 FM-102 TEST W!.LL NO. 9 
TA-4V·II FM·II CRAFT !>HACK RELOCATED TO 'tA-8-73 T..._49-103 FM-103 REMOVED 197D 
TA-49·7 FM-7 REMOVED 1970 TA-49-104 Fl.t•l04 REMOVED 197 
A·4V·II FU·& THE SHED AREA 5 TA-49-105 FU-105 REMOVED 1970 

TA-49·9 FM-9 REMOVED 1970 TA-49-1011 FM•IOII RECORDINC' BUILDII"G AREA 5 
TA-49·10 FM·IO REMOVED 1910 T.l-49-107 FM-107 TRANSFOFMER STATION 5100+00 E40+00 
TA·41-II FM·II REMOVED 19 TA-4~-Iu~ FM-108 rRANSFO~£R s· A I N -SIOO+Oll "E"7lr'+O<l 
TA-41·12 FM· 12 REMOVED 1970 TA·4 9-109 FM-109 TRANSFORMER STAT ION Rolocotod TA· 35· 
TA-49·13 FM-13 REMOVED 19'0 TA-49·110 FM-110 TRANSFORi~ER STATION E 80+00 SIIO+OO 
TA-49-14 FM· 14 TRANSFORMER STATION AREA S fA•49• II ·M-Ill TRANSFOR.~ER STATION AREA 5 
TA·49·15 FM-15 REMOVED 1971 
TA-49·18 FM- 18 REMOVED 19< 
TA-49-17 FM-17 REMOIIED 197• 
TA-49·1 8 FM· I 8 AREA I ELECTRICAL 
TA·49·19 FM-19 REMOVED 1970 
TA-49·20 FM· 20 GRAY HOUSE NO. I AREA 5 
TA-49·21 F"'·21 LATRINE AREA 12 
A-•9-22 FM- 22 REMOVED 1970 I 

TA-49-23 FM-23 BOTTLE ,_.OUSE AREA 12 
TA-49-24 FU-24 MANHOLE AREA 12 ELECTRICAL 

~:::::~: ~~=~~ !~~~!FORP~~~L ::~: ..,:~~~""'E"L""'E"'C"'T=R=IC'"'A"'L--1 
TA-49-27 FM-27 MANHOLE AREA 12 ELECTRICAL 
TA-49-28 FoA·28 REMOVE 197 
TA-49·29 FM-211 REMOVE 1969 
TA-49-30 FM-30 REMOVED 1969 
A-49·31 FM·31 REMOVED 1970 

TA-49·32 FM·" REMOVED 1969 
TA-411-33 f"'·3l F'ORTABLE SHIELD AR [A 2·A 
TA-41·34 FM-34 F'ORTABLE GENERATOR REM VEl 1979 
TA-41·35 FM-35 REMOVED 19 70 
TA-41·38 FM-311 SIGNAL PANEL AREA S ELECTRICAL 
TA-49·37 FM-37 SIGNA PANEL AREA 2 ELECTRICAL ' 
TA-411·38 FM-38 MANHOLE AREA 2·B ELECTRICAL 
TA-411·39 FM-JII MANHOLE AREA 2 ELECTRICAL 
TA-411-40 FM-40 DESTROYED 111110 
TA-411..-o F"'·41 REMOVED 1970 
TA-41·42 F~-42 REMOVED 1969 
TA-411-43 FM-43 R MOVE 1969 ' 
TA-49..... F~-44 REMOVED 1970 I 

TA-•9..-s F~-4~ SIGNAL PANEL AREA 3 ELECTRICAL 
TA-411·48 fl•·411 REMOVED 1970 
TA·49·47 flol-47 CABLE BUILDING AREA 4 
TA-49..-e FM-48 SIGNAL PANE AREA 4 ELECTRICA 
TA-411-411 F~-411 REMOVED 1969 
TA-411-50 F~-50 REMOVED 1969 
TA-411-~1 F~-51 RE"'OVED 111114 
TA-49-~2 F~- ~2 REMOVED 1970 
TA-411·53 F~·53 REMOVED 1971 
TA-411·54 FM- ~4 REMOVED 19i I 
TA-411-55 F~-55 ~TORAGt 8UILDING AREA I I 
TA-411-~11 r .... ~8 REMOVED I 9 I J 
TA-411-~7 F"'-57 L ... TRINE AREA I 0 
TA-49-58 I F"'-~8 REMOVED 1970 
TA-411·511 I F"'·511 POWER & SIGNAL PANE REMOVED 197q ' 
TA-49·60 FM-&0 "'ANHOLE RE ... OV 1g7q 
TA-411·111 I F~-111 PORTABLE SHIELD AREA I 0 , 

1 

TA-411·112 Ft.•-112 ELEVATOR BUILDING REMOVE 1979 
TA-411·83 '"'·83 F>EMOVED 1970 
TA-49-114 FM-84 LATRINE AREA 7 
TA-49-85 I F~-~ ... NK AREA 5 FUEL 
TA-411-&11 F"'·&e TANK WATER R(LOC .. TED TO TA-3·1711 1 1 ~ • r , ~ .< r " _;_ ~ 
TA-411-117 F"'·ll7 REMOVEC 1970 - • . .. .• · - u 
TA-411-88 FM-118 REMOVCO 1969 I I! j j -~- - 0 • .,j .:_ 1 
TA-49-811 '"'·811 LATRINE Tro.,.f•Ttd 10 Zlo 9-1- ~~ ~!-""""-~' 
TA-49-70 F"'·70 LATRINE AREA 5 
TA-49-71 FM-71 UANHOLE PORTABLE AREA ~ ELECTRICAL 1 

TA-411-72 F"'·72 ~ANHOLE !PORTABLE AREA 5 ELECTRICAL 
TA-49-73 r"'-73 uANHOLE PORTABLE AREA 5 ELECTRICAL FIGURE 49 2 
TA-411-74 FU-74 UANHOLE PORTABLE! AREA 5 ELECTRICAL • 
TA-49·75 F"'·75 MANHOLE !PORTABLE! AREA ~ ELECTRICAL 
TA-49-78 FU-711 "'ANHOLE PORTABLE AREA 5 ELECTRICAL 
TA-49-77 F~-71 MANHOLE PORTABLE AREA 5 ELECTRICAL TA-49 STRUCTURE LOCATION INDEX I 
TA-49· 71 Ft.•-711 MANHOLE PORTABLE AREA 5 ELECTRICAL 
TA-49· 111 n•- 79 "'ANHOLE PORTABLE AREA 5 ELECTRICAL I I I 
TA-411·80 Ft.•-110 "'ANHOLE PORTABLE! AREA 5 ELECTRICAL 6 9-22·83TREVISEO n11..E lllOO< ANO OWG. TO STATUS OF 8·1·83 VM 1-;...i ~ 
TA ... 49-&1 FW·&I UANHOL.£ PORTABL AR[A 3 ELECTRICAL. •tv OAtil aC'IItStO• ,., cao ••~ 
TA-411·112 FM-12 REMOVED 1970 
A·49·&3 '"'·63 CARPENTRY I. ELECTRICIAN 5 HE AREA a UNIVERSITY Of CALifORNIA 

TA-49-114 FM-114 TOOL IIUILDNC AELOCATlD TO TA-3•1711 n ~0~ f& n~~©~ LOI AIOIIIOI NoiiOftll Loborolory 
TA-41·15 I '"'·U REMOVED 197 ~<i;a) ~U U U ~ LOI Al011101, Now Moolco en•5 
TA-.. 11-88 FM-111 REMOVED 19 
TA-49-67 I F"'•87 REMOVED 1970 
TA-49-88 F"'-ee POwER PANEL A AREA ~ ELECTRICAL FACILITIES ENGINEERING DIVISION 
TA·4t-at FU-89 POWER PANEL II AREA 5 ELECTRICAL 
TA-49-110 F _..., ~ POWER P"NI c AREA s TRICAL INDEX SHEET ... c ........... .. 

TA-48-111 F"'-" POWER PAI'I£1 D AREA 5 .EC TRICA I 
TA-49-12 FM-U SIGNAL P"NEL ., AREA 5 ELECTRICAL STRUCTU~E l.QCAllCl\1 PLAN ..... (,.( 
TA-4t-u Fw .. u SIGI'IAL PANEL • AREA 5 ELECTRICAL TA-49 FRI..JOLES MESA SITE ....... ......, 
TA-41-114 FM-94 5 CNA PANEl Y AREA 5 ELECTRICAL 
TA-49·115 FW-1~ SIGNAL PANEL Z. AREA S ELECTRICAL Uti ~ ... U'9~ 
TA-4e-te F .. ·IA PHOTO TOW(R A"fA ) f~WEAL'I' TA-29-l f ) su"t••~o acco•~OII &II'P•ovco 
TA-49-17 FU-17 PORTAIILE 5HI LD AREA 2·8 ,1,.li /'.~_, ~ ~ ~ ~._,_r"'["t.-.e..~ 

--y .... I Jl,.l#--.,_ DAti I ,.,., .... , ... 1.. .. • 

....... 1v~ ,.zz.8s • ... 4 ENG-R~12s 



TA-50 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 50 serves as the waste treatment plant for radioactive liquid wastes 

from Laboratory facilities including TA-2, -3, -43 and several technical areas along Pajarito 

Road. Operations began in 1963 and have continued to the present time. The industrial 

waste line coming into TA-50 from outlying sites is double-encased, with lead monitors in 

the manholes to which the outer line drains. In addition to collecting radioactive wastes via 

the industrial waste line network and by truck pick-up, certain hazardous chemical wastes 

are collected in batches and trucked to TA-50 for treatment onsite. Other chemical wastes 

and oils are trucked directly to storage at Material Disposal Area L, at TA-54, for eventual 

disposal by off-site organizations (DOE, 1987a). 

The Treatment Development Facility, located at TA-50-37, contains a controlled-air 

incinerator (CAl) that was designed to develop methods to reduce volume, stabilize 

chemical composition, and eliminate combustibility of defense transuranic (TRU) wastes. 

The TRU program was successfully completed and the CAl has been subsequently 

modified to process other wastes, including beta-gamma radioactive waste, ion exchange 

resins, carcinogens, and other hazardous chemical wastes in both liquid and solid form. 

Building TA-50-69 houses the TRU Waste Size Reduction Facility, which is a 

production-oriented prototype designed to reduce the volume and repackage various types 

of metallic waste items such as glove boxes, process equipment, and ductwork. A 

radioactive decontamination facility for the Laboratory is located in the lower level at the 

south end of Building TA-50-1. (DOE, 1987a) 

TA-50 lies at elevations between about 7,000 and 7,280 feet asl. It is located on the 

narrow mesa formed between Mortandad Canyon on the north, Ten Site Canyon (a branch 

of Mortandad Canyon to the east), and Two Mile Canyon, a branch of Pajarito Canyon, on 

the south. Canyon walls are steep slopes or cliffs in this area. T A-50 lies on welded 

Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper overstory vegetation zone. Soil in the 

area consists of Nyjack loam, Seaby loam, Tocal very fine sandy loam, Hackroy-Rock 

outcrop complex, Carjo loam, and rock outcrop (Nyhan et al., 1978). 

At TA-50, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,010 to 6,050 feet asl. Over 900 feet of unsaturated tuff and volcanic rock 

WP:LAN:TA-1649153 



separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649154 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-50 

50-001 
50-002 
50-003 
50-004 
50-005 
50-006 
50-007 
50-008 
50-009 
50-010 
50-011 

WP:LAN:TA-1724-45 

RADIOACTIVE WASTE TREATMENT FACILITY 
TANKS AND DRAINLINES 
WASTE STORAGE AREAS 
DECOMMISSIONED TANKS AND WASTE LINES 
NONRADIOACTIVE WASTE TREATMENT PLANT 
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50-001 RADIOACTIVE WASTB TREATMENT FACILITY 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-50 
TREATMENT PLANT 
TREATMENT 
ACTIVE 
1963 - PRESENT 
KNOWN 
KNOWN 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE YASTE 
HAZARDOUS WASTE 
SUSPECTED MIXED YASTE 

UNIT INFORMATION 

The radioactive liquid waste treatment facility [50·001(a)] at TA-50 covers 37,000 square feet (60,000 square feet total 
floor space) and is designed primarily to remove transuranics. Its design capacity is 250 gpm. The facility provides 
neutralization, flocculation/clarification, pH control, ion exchange and filtration. The facility includes a wiped film 
evaporator (not yet operational), located in Room 71, Building 1; two clariflocculators, located in ROOM 116; a pH 
adjustment tank, located in Room 16; a horizontal evaporator storage tank, located in ROOM 70A; a decant storage tank 
(used as an auxiliary sludge storage tank), located in R0011 61; a rotary drUII vacUUII filter, located in R0011 1168; two 
gravity filtration devices, located in Room 116; a 100,000 gallon steel emergency holding tank, TA-50·90, added in 1982; 
and two waste mixers where chemicals are mixed with waste for treatment, located in Roo. 116. A drum-tumbler operation 
in Room 60A is used for cementation of TRU sludge prior to shipment to the Waste Isolation Pilot Plant. The facility 
has an outfall to Mortandad Canyon regulated \rider an NPOES permit (see "Operational Releases"). Liquid waste is 
transferred to the radioactive waste treatment facility fraR many of the active technical areas. Drainlines [50·001(b)] 
that transport liquid waste to the treatment facility are identified below. 

FROM STATUS WASTES MANAGED 
TA-55 to TA-50·66 Active Acidic and caustic waste 
Collector manhole TA-50·72 to Active LL radioactive industrial waste 

grit chamber in TA-50-1 
TA-50·69 and TA-50-37 Active LL radioactive industrial waste 
TA-2, -3, -35, -43, ·48 and Active LL radioactive industrial waste 

-52, via manhole TA-50·72 
Manhole TA-50-7 Active LL radioactive industrial waste 
TA-55,via monitor pit TA-50·57 Active LL radioactive industrial waste 

and manhole TA-50-72 

The majority of waste flows to TA-50 through double-encased polyethylene and stainless steel piping. There was a 
low-level radioactive industrial waste line fraa TA-50·3 until 1989, when the structure was removed. 

LL : low-level 

WASTB INFORMATION 

The waste treated at this facility is radioactive waste. It is suspected that SOlie waste stre.,. entering the plant 
contain hazardous constituents. 

RILIASB INFORMATION 

Releases fro. the treat-.nt facility are described In 50·006. 

SWMU CROSS-REFIRINCB LIST 

SWMU NYMBER CEARP IOENTIFICATIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

50-001(a) TAS0-3-CA·A-RW 

50-001(b) TA50·1·UST·A·HW/RW 

50.006-
50.011 
50.019 
50.022-
50.024 

Tsk 5 11·17 

ASSOCIATED STRUCTURES 

TA-50·1, ·90 

TA-50·1 ·2 ·7 ·35, -37, ·43, 
-48, :52,' -57: -66, -69, -12 



50-002 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-50 
UNDERGROUND TANK 
TREATMENT/STORAGE 
ACTIVE/INACTIVE 
1963 - PRESENT 
UNKNOWN 
UNKNOWN 

TAHU AND DRAIIILINES 11/01/90 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSEPCTED MIXED WASTE 

UNIT INFORMATION 

The Radioactive Waste Treatment Facility includes three sets of underground storage tanks. The first set of tanks is a 
tank fann known collectively as TA-50-2 [50-002(a)] and includes six flow-through process tanks, the largest having a 
volume of 75,000 gallons. Two of the tanks handle the incoming waste, one is for sludge, and the other two are for 
treated liquid waste storage. The sixth tanlc receives liquid from decontamination and dec011111issioning activities. The 
wastes are transported from TA-50-1 to TA-50-2 via a systeM of waste transfer lines. Six buried cast-iron lines 
transport liquid wastes and sludges from treatment and holding tanlcs in TA-50-1 to their associated tanks in TA-50-2. 
Four buried steel linea transport wastes fr0111 R00111 61 in TA-50-1 to holding tanks in TA-50-2. Three additional 
cast-iron lines transport waste fr0111 drains in TA-50-1 to a tank in TA-50·2. In addition, two tanks TA-50-67 and 
TA-50-68 [50-002(b) and 50-002(c)l in an underground vault, TA-50-66, handle the caustic and acid liquid wastes 
respectively from two underground lines from the Plutonium Facility at TA-55. From TA-50-66 these wastes are 
transported via two double encased stainless steel lines to R00111 60 in the TA-50-1 treatment plant. These liquids 
contain significant amounts of transuranics and are monitored carefully for criticality control before treatment. An 
outdoor, aboveground storage tank, TA-50-5 [50-002(d)l, is located adjacent to the north wall of TA-50-1. The tank is 
used to store nitric acid and is associated with a concrete containment structure. TA-50-12 was used to hold limestone 
chips to neutralize nitric acid vapors. The l hnestone chips were removed when the containment wall was built around 
TA-50-5 in 1988. TA-50-5 does not handle waste but stores nitric acid for ion exchange column regeneration. 

WASTE INFORMATION 

The waste treated or stored as a part of the radioactive waste treatment facility is identified as radioactive. It is 
suspected that sa~e waste streams contain hazardous constituents. 

RELEASE INFORMATION 

In July, 1990, the Laboratory initiated drilling activities to test the integrity of the waste tanks. Cuttings from 
some of the boreholes around the grit chamber were wet and, upon surveying, found to be radioactively contaminated. 
Results of further investigation suggest that the pipeline connecting to the grit chamber was the source of a leak. 
S&q)les of the wet soil were collected and aut.itted to the HSE-9 analytical laboratory for analysis. Analytical 
results are pending. 

NOTES 

Three stainless at .. l tanks that were fon~erly 50-002(b) have been decom.issioned and are described as 50-004(b). 

SJMU CROSS-REFERENCE LIST 

SWMU NlJ4BER CEARP IDENTIFICATIQN NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 'ASSOCIATED STRUCTURES 

50-002(a) TA50·1-UST-A-HW/RW 50.029- Tsk 5 3-5 TA-50-2 
TA50·3-CA-A-RW 50.032 

50-002(b) TA50-3-CA·A-RW Tsk 5 7 8 TA-50-67 
50-002(c) TAS0-3-CA-A-RW ? 50.014 Tsk 5 7 8 TA-50-68 
50-002(d) TAS0-3-CA-A-RW ? 50.014 Tsk 5 18 23 TA-50-5, -12 

? Indicates uncertainty with RFA Unit correlatio 



50-003 WASTB STORAGB AREAS 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 

TA-50 
CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED SUSPECTED MIXED WASTE 
HAZARDOUS WASTE 
RADIOACTIVE WASTE 

ACTIVE 
1963 - PRESENT 

HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

There are five drum storage areas In conjunction with the Radioactive Waste Treat.ent Facility. The primary storage 
area is located in Building 1, Room 60D [50-003(a)]. The source of the waste is the cementing unit in ROOM 60A. A 
second container storage area is located in Room 130 of building TA-50-1 [50-003(b)]. The area is a satellite storage 
area for the analytical laboratory. The waste stored is samples from the laboratory. There is a temporary storage 
(less than 90 days) area at TA-50-2 [50-003(c)l that has been active since 1985. It consists of polyethylene 200 or 30 
gallon tanks and numerous 55 gallon drums. The drums are stored on asphalt. The source of the waste is the isotope 
processing unit and the waste goes either into the radioactive waste tank or the neutralization tank. The polyethylene 
"tuff" tanks are enclosed within a steel cage. Recently a modular shed [50-003(d)l has been constructed behind TA-50-1 
in which acidic wastes picked up from the ICON facility (TA-46) are stored. There is also an inflatable berm in this 
area which is also used for storage. A November 1988 field survey found four barrels under a tarp near TA-50-125 
[50-003(e)]. 

WASTB INFORMATION 

The waste in Room 60D is transuranic. The waste in ROOM 130 and TA-50-2 is low level, transuranic, and/or hazardous. 
The waste in the shed and berM is acidic waste. The contents of the four barrels is unknown. 

RELBASB INFORMATION 

There are no known releases from these container storage areas. 

SJMU CROSS-REPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

50-003(a) 
50-003(b) 
50·003(c) 
50-003(d) 
50-003Ce) 

** 
** 
** 
** 
TAS0-11-CA-A·HW/RW 

50.025 

50.033 

Tsk 5 28 
Tsk 5 29 
Tsk 5 30 
Tsk 5 31 

ASSOCIATED STRUCTURES 

IN TA-50·1 
IN TA-50-1 
AT TA-50·2 
BEHIND TA-50-1 
NEAR TA-50-125 

** No corresponding E. R. Progr .. unit. 



50-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

DECOMMISSIONED TAHKS ARD WASTB LINES 11/01/90 

TA-50 
WASTE LINE 
TRANSPORT 
DECCM41SSIONED 
1963 - 1989 
UNKNOWN 
KNOWN 

SOMMARY 

MATERIALS MANAGED SUSPECTED NIXED WASTE 
RADIOACTIVE WASTE 
HAZARDOUS WASTE 

UNIT INFORMATION 

In 1975, 520 feet of radioactive contaminated waste line [50·004(a)] was removed at TA-50 in the region where the 
incinerator is now located, TA-50·37. Contaminated soil and the. vitrified clay pipe were taken to Area G and buried. 
In 1989, the underground concrete vault and three tanks that made up the TA-50-3 Tank Farm [50-004(b)] were removed. 
These were stainless steel underground storage tanks, ranging in volune from 1,000 to 4,500 gallons. The tanks were 
used to store waste from the Omega West reactor and could be used in an emergency for the storage of other wastes. The 
tank vault also received waste from undefined experiments in TA-50·1, via inactive waste line no. 50. Several other 
drainlines and associated manholes [50·004(c)] have been removed in TA-50. 

STRUCTURE NO. 
Waste line no. 44 

waste line no. 45 

Waste line no. 45a, 
manhole no. 55, 
manhole no. 56 
waste line no. 46 

Waste line no. 47 

waste line no. 48 

Waste line no. 48a 
Waste line no. 49 
Waste line no. 54 

Waste line no. 55 

Waste line no. 56 
Waste line no. 65 

Waste line no. 67 

Waste l i ne lllllnho l e 
no. 6 

YEAR 
SIZE/MATERIAL RENOVED 
28', 611 dia, vitrified clay 1984 

588', 511 dia, PVC 1984 

671 
I 6" dia, PVC 1984 

41 1 
I 6" dia, cast iron 1984 

141 
I 4" dia, cast iron 1984 

95' I 6" dia, cast iron 1984 

44', 3" dia, cast iron 1984 
3051 , 311 dia, cast iron 1981 
65', 3" dia, cast iron 1981 

611 dia, 244' of cast iron, 1981 
165' of vitrified clay pipe 
29', 4" dia, cast iron 1983 
3150', 311 dia, cast iron 1989 

611 dia, 26' of cast iron, 1981 
250' of vitrified clay pipe 

1984 

WASTB INlOBMATION 

DESCRIPTION 
Connected waste line no. 45 to waste line no. 46 
at manhole no. 6 
Connected waste line no. 43 at Pecos Dr. to 
waste line no. 44 near manhole no. 6 
Drained from manhole no. 73 to manhole no. 56 
via manhole no. 55. Manhole nos. 55 and no. 56 
were also removed. 
Influent line connecting 1118nhole no. 6 to 
TA-50·1 
Connected the soil lab in TA-50·1 to manhole no. 
6. 
From tank TA-50-3 to manhole no. 6 via manhole 
no. 7. 
Connected manhole no. 78 to manhole no. 6. 
Connected TA-35 with TA-50-3. 
Connected waste line no. 49 to overflow tank at 
TA-50·2. 
Connected TA-50·1 and TA-50-2 to outfall in Ten 
Site Canyon 
Connected TA-50-1 to waste line no. 58 
Connected TA-52 to a waste line junction at 
TA-50·3 Tank Far.. 
Connected an eaergency drain in TA-50-2 to an 
outfall in Ten Site Canyon 
Main collector manhole for influent waste lines 
42, 44, 45, 46, 47, and 65. 

The waste consisted of constituents in an acidic matrix. It is suspected that some waste streams contained hazardous 
constituents. 

RBLBASB INPOBMATION 

The lines in the vicinity of TA-50-37 [50-004(a)] were known to have leaked occasionally. Generally, soil contamination 
by radionucl ides, if discovered during waste line decc.aissioning activities [50·004(c)J, was cleaned up to as low as 
reasonably achievable by ra.wing affected soil and pipe. Ch•ical constituents which •Y have been present were 
usually not s11111pled for at the ti• of decc.aissioning. During excavation of the TA-50·3 vault and tanks [50-004(b)], 
soil surrounding and beneath the vault ware screened for both radioactive and che~Rical cont•inatlon. Levels of 
cont•ination were found to be below cleanup levels; the trench was backfilled with soil. 

(contii'U!d) 



50-004 DECOMMISSIONED TANKS AND WASTB LINES 11/01/90 

Page 2 

NOTES 

SWMU No. 50·004Cb) waa for.erly SWMU No. 50·002Cb). 

SWMU CROSS-RilBBENCB LIST 

SWMU NUMSER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. 

50-004(8) 
50-004(b) 
50·004(c) 

TA50·12·CA·I·HW/RW 
TA50·2·UST·I·HW/RW 
** 

Tsk 5 
Tsk 5 
Tsk 5 

53 
10 54 
49 51 52 
55·57 59-65 

ASSQCIATED STRUCTURES 

NEAR TA-50·37 
TA-50·3 
TA-50·1, ·2, ·3; MANHOLES 6, 7, 
55, 56, 73, 78 

** No corresponding E. R. Progra. ~~tit. 



so-oos HONRADIOACTIVB WASTB TREATMENT PLANT 11/01/90 

LOCATION TA-50 MATERIALS MANAGED HAZARDOUS ~ASTE 

TYPE OF UNIT(s) TREATMENT PLANT 

UNIT USE TREATMENT 

OPERATIONAL STATUS ACTIVE 

PERIOO OF USE 1983 - PRESENT 

HAZARDOUS RELEASE NONE 

RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A liquid waste batch treatment system is located in Building 1, Room 24, at TA-50. wastes that have been treated 
include cyanide, chromate plating solutions and solutions of acids and bases, and heavy ~~etals. The unit is underlain 
by concrete and includes a Kynar-lined tank and associated Kynar-lined and stainlesa ateel pipeline. The tank is used 
to treat electroplating waste containing copper and lead. It was put into use in May 1988. The plant also has a 
Kynar-lined blowdown tank in Room 24. This tank had not been used at the time of the VSI. Mercury reclamation is done 
on an intermittent basis in Room 34. Mercury is washed in acid and/or solvents. and double distilled. The capacity has 
been estimated at 35 pcxrds per day. The process is not operated regularly because of the current lack of persomel. 
The area is estimated to be 60 square feet. 

WASTB INlORMATION 

The wastes handled at the Room 24 unit are cyanide, chromate plating solutions, acids, bases, and heavy metals including 
lead. Mercury is handled by the unit in R00111 34. 

RELEASE INFORMATION 

There is no evidence of release from this facility. 

SWMU CROSS-BEPBRENCB LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NVMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

50-005 TAS0-7-CA-1/A-H~ 50.026 Tsk 5 : 24 25 
50.027 

ASSOCIATED STRUCTURES 

TA-50-1 



50-006 OPERATIONAL RELEASES / Otrri'ALLS 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-50 
OPERATIONAL RELEASE 
DISPOSAL 
ACTIVE 
1963 - PRESENT 
SUSPECTED 
KNOWN 

SUMMARY 

MATERIALS MANAGED SUSPECTED MIXED ijASTE 
RADIOACTIVE ijASTE 
HAZARDOUS ijASTE 
SOLID WASTE 

UNIT INFORMATION 

There have been several releases of radioactive wastes and unknown chemicals at TA-50 over the years. Upper Ten Site 
Canyon is reported to have contamination [50-006(a)l fr011 overflow of a s~. Stained, potentially contaminated soil 
[50-006(b)l is present directly beneath an active radiator that is part of the west wall of building TA-50-37. Routine 
airborne releases of plutonium fr011 the radioactive liquid waste treatment plant have deposited on the surrounding soils 
[50-006(c)]. Treated liquid effluent from the treatment plant has discharged to Mortandad Canyon since 1963 
[50-006Cd>l: the discharge is now regulated under an NPDES penRit. More recently, the liquid effluent from the TA-21 
Treatment Plant has been piped to TA-50 for discharge to Mortandad Canyon as well. The area surrounding an aboveground 
tank for diesel fuel [50-006(e)] was contaminated by releases from the tank. It was located south of TA-50-37. 
Underground lines extended from the tank to TA-50-37. The tank and the lines were removed in May, 1990. 

WASTE INFORMATION 

The spill into upper Ten Site Canyon [50-006(a)] consisted of liquid from theTA-50 Waste Treatment Facility (see 
50-001>: it was primarily radioactive waste, but may have contained hazardous constituents. The stained soil beneath 
the radiator at TA-50-37 [50-006(b)l contains hydraulic oil. Airborne releases [50-006(c)] included plutonium: other 
constituents, if present, are unknown. Outfall of effluent frOM the treatment plant at TA-50 [50-006(d)] is currently 
monitored under the routine environnental surveillance progrMI. Analysis of effluent in the early 1980s indicated the 
presence of radionuclides and metals. The area around the diesel tanks [50-006(e)] received diesel fuel. 

RELEASE INFORMATION 

Releases through the outfall have caused an inventory of chemicals, heavy metals, and radionuclides to be present in 
Mortandad Canyon. Sampling near the outfall will continue in response to the 1988 DOE Environnental Survey Report, 
which cited the stream channel as Environmental Problem 9. In addition, elevated plutonium is present in surface soil 
at TA-50 from airborne stack emissions. The hydraulic oil beneath the fan at TA-50-37 is unlikely to have caused 
hazardous releases. Contaminated soil fr0111 around the diesel tank was re1110ved and landfarmed. 

SWMU CROSS-REI'ERENCB LIST 

Sloi4U NlMBER CEARP IDENTIFICATION NlMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSQCJATED STRUCTURES 

50-006(a) TA50-5·CA-I-HW/RW Tsk 5 21 SOUTHEAST OF TA-50-1 
50-006(b) ** Tsk 5 20 22 WEST WALL OF TA-50-37 
50-006(c) TAS0-6-CA-A-RW Tsk 5 19 AROUNO TA-50-1 
50-006(d) TAS0-4-0/CA-A-HW/RW Tsk 5 1 6 FROM TA-50-1 
50-006(e) TA50-3-CA-A-RW Tsk 5 48 SOUTH OF TA-50-37 

** No corresponding E. R. Progr8111 unit. 



50-007 INCIHBRATOR COMPLEX 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA·SO 
INCINERATOR 

MATERIALS MANAGED MIXED WASTE 
HAZARDOUS WASTE 

UNIT USE TREATMENT/STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 1975 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE KNOWN 

UNIT INFORMATION 

The incinerator c~lex CTA-50·37) was designed and constructed to develop incineration ~~~ethods for wastes containing 
tranauranics. The design matrix feed rate of this facility is 50 kg/hr. Upgrades are under way to convert the unit 
from a research and development facility to a production facility. These changes should be on line by the end of 1991. 
The incinerator is located in Room 112 and the feed syste11 is located in Room 115 of Building 37. The liquid feed 
system prep room is bel"llled and contains no floor drains. The inventory per111itted in this room is 600 gallons and 
release contairwnent is designed to hold 110 percent of the IIIIXinun inventory. Containers are opened and handled under a 
barrel hood with an exhaust blower capacity of about 1000 cf•. An off·gas treatment unit is associated with the 
incinerator complex. The exhaust air system fr~ the room includes two HEPA filters. Room 115 of TA-50·37 is permitted 
to store radioactive waste for the indoor feed system for the incinerator. At one ti111e, Room 115 was used to empty 
glass vials containing scintillation liquid. The liquid is stored at TA-54, AreaL awaiting startup of the incinerator. 
The solids were disposed of at TA-54, MDA·G as empty containers. The waste comes from throughout the facility. 

WASTB INFORMATION 

The wastes incinerated include organic liquids; chlorinated, fluorinated hydrocarbons; carcinogenic materials; and 
tranauranic waste from the plutonila processing facility. Liquid effluent generated by the off-gas aqueous scrub system 
is filtered for solids removal prior to transfer via a double contained instrumented pipeline to theTA-50 Building 1 
Industrial Waste Treatment Facility. Ash will be immobilized in concrete prior to shipment to the Waste Isolation Pilot 
Plant. 

RELEASE INFORMATION 

The unit has many release controls associated with it. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUM§ERCS> RFA UNIT E.R. RELEASE SITE INFO. 

50·007 TA50·9·1N·A·HW/RW 50.035 Tsk 5 : 26 
50.036 

ASSOCIATED STRUCTURES 

TA·50·37 



50-008 SIZB RBDUCTIOB FACILITY 11/01/90 

S'OJIMARY 
LOCATION TA-50 MATERIALS MANAGED : MIXED WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

VOLUME REDUCTION 
OTHER: VOLUME REDUCTION 
ACTIVE 
1983 • PRESENT 
NONE 

NONE 

UNIT INFORMATION 

The Size Reduction Facility in Building TA-50·69 is a prototype facility designed to reduce the volu.e of and repackage 
various types of metallic waste contaminated with transuranics. Operations were Initiated in August of 1983. Through 
FY85, a total volume of 3,106 cubic feet of transuranic waste had been reduced by a factor of 3.7 to 1. This facility 
is moderately contaminated with transuranics and associated radlonuclides. 

WASTB INlORMATION 

The waste consists of transuranic and metallic waste, including lead. 

RELEASB INFORMATION 

There is no evidence of release at this facility. There are no outfalls associated with this unit; all liquid wastes are 
processed at the radioactive waste treatment facility. Stack eMissions also are .anitored. 

SWMU CROSS-REFEBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NYMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

50-008 TA50-8-CA·A·RW Tsk 5 : 27 IN TA-50·69 



50-009 MATERIAL DISPOSAL AREA C 11/01/90 

SUMMARY 
LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-50 
MATERIAL DISPOSAL AREA 
DISPOSAL 

MATERIALS MANAGED MIXED WASTE 
HAZARDOOS WASTE 
SOLID WASTE 

OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1948 - 1969 
HAZARDOOS RELEASE UNKNOWN 
RADIOACtiVE RELEASE KNOWN 

UNIT INFORMATION 

MDA-C is located on the north side of Pajarito Rd adjacent to TA-50. There is approximately 3,650,000 cubic feet of 
waste at MDA-C within an area of 11.8 acres. MDA-C is composed of six radioactive pits, one chemical pit and 107 
shafts. Pits 1 through 4 were approximately 185.9 m x 12.2 • in area. Pit 5 was approxi .. tely 214.9 • long x 33.5 m 
wide x 5.5 m deep. Pit 6 was approximately 153.9 • long x 30.5 m wide x 7.0 m deep. The chemical pit was approximately 
54.9 m long x 7.6 m wide and may have been 3.7 m deep. The shafts vary in diameter and depth, and .any are lined with 
corrugated metal pipe. Pit 1 was used from 1948-1951; Pit 2 was used from 1950-1951; Pit 3 was used from 1951-1953; Pit 
4 was used from 1951-1955; Pit 5 was used from 1948-1951; and Pit 6 was used from 1956-1959. The che~~~ical pit was 
active from 1960-1964. Pit disposal ended in 1964 and shaft disposal ended in 1969. Studies in the late 1970s 
indicated animal intrusion into the waste and other probleiiB. The surface was iq:~roved in 1984 by adding soil cover at 
a depth greater or equal to six inches with an average cover of approximately two feet, recontouring, and seeding with 
native grasses. The new surface cover was applied to the eastern half and the extreme western end of the site and 
consisted of an additional 0.15 meter of topsoil over 0.5 meter of crushed tuff. The new cover was not applied to the 
extreme southwest corner of Area c because this area does not include any of the waste trenches. 

WASTB INFORMATION 

The types of radioactive waste buried in Area C include building debris from the dellol it ion of TA-1 and TA-10, routine 
contaminated trash, sludge from waste treatment plants and depleted uranh.111 chipa. Plutonium-contaminated sodium loopa 
from TA-35 were buried in shafts. Noncombustible waste was put in the west end of pit 5 in 1957. The chemical pit 
contained, according to reports, a variety of che.icals, pyrophoric metals, hydrides and powders, sealed vessels 
containing sodium potassium alloys or compressed gases, and equipment not suitable for salvage. No high explosives have 
ever been disposed of in the pit. Natural uranium contaminated objects were placed in the pit, according to reports. 
Before closing Area C, the safety office placed approximately 200 gas cylinders which were full or partially full and 
covered them with approximately ten feet of compact fill. The record indicates that warnings were made that some full 
nickel carbonyl cylinders MBY have been put into the chemical pit. Carboys of di- or triethylbenzene from the whole 
body c0111ter at TA-43 were deposited on the ground where the solar panels were located (the solar panels have since been 
removed). Parts of the Clementine Reactor (see SWMU No. 2-003) are buried in MDA-C. 

RBLEASB INFORMATION 

During the 1986 DOE Envir~tal Survey (Envir~tal Probl• 22), above background levels of radioactivity were found 
adjacent to the site. The source of elevated radioactivity has not been detei'Wiined. 

S!MU CROSS-RBPBBBNCB LIST 

SWMY NUMBER CEARP IDENTIFICATIQH NUMIER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

50-009 MDA-C 50.034 Tsk 5 : 32-42 MDA-C 



50-010 RADIOACTIVB DECONTAMINATION FACILITY 11/01/90 

SUMMARY 
LOCATION TA-50 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(s) DECONTAMINATION FACILITY 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PER UX> OF USE 1963 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A radioactive decontamination facility for the laboratory is located in the lower level at the south end of TA-50-1. 
The feci l i ty is used to clea" radioactive contamination fran vehicles and other objects. L !quid wastes produced during 
decontamination go to the tank farm at TA-50, via floor drain and drainline, and solid wastes go to TA-54 for storage 
(TRU) or burial (LL). The decontamination takes place at the facility in hoods, gloveboxes, and open areas. 

WASTE INFORMATION 

The wastes generated are generally radioactive. 

RILEASE INlOBMATION 

There is no evidence of routine or systenatic releases at this facility. 

SJMU CROSS-BEFEBENCB LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSQCIATED STRUCTURES 

50-010 TA50-10-CA-A·RW Tsk 5 : 9 IN TA-50-1 



50-011 SBPTIC SYSTBMS 11/01/90 

SUMMARY 

LOCATION TA-50 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNJT(s) SEPT! C SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE/ACTIVE 
PERIOO OF USE 1963 • PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

A decommissioned septic system [50·011(a)] included a septic tank, TA-50-10, a manhole, TA-50-9, and a sanitary 
distribution box, TA-50·11. In addition, Zia Company engineering drawing Z-4856 indicates that a seepage pit was 
installed on the east side of the sanitary distribution box in 1978. All c~ta of the septic system were removed 
in 1983. An active sanitary waste system of drainlines [50-011(b)J was installed in 1983 to discharge sanitary sewage 
from TA-50 to the treatment lagoons at TA-35. The lines are 6-inch ductile iron pipe and were installed to replace the 
earlier septic tank system. The drainl ines are operational and subject to monitoring. 

WASTB INFORMATION 

The septic systems .anaged sanitary waste only. 

BBLEASB INlOBMATION 

The septic syst1111 was re110ved in 1983; it is lllltnown if there were hazardous releases. No known releases have occurred 
from the active sanitary waste system. 

NOTES 

Former SWMU Nos. 50-011(b) and (c) were contiguous parts of the septic system and have been included within 50-011(a). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

50-011Ca> ** 
50-011(b) ** 
50·011(111iSC) 

Tsk 5 50 
Tsk 5 2 
Tsk 5 58 

ASSOCIATED STRucTURES 

TA-50·10, ·9, ·11 

** No corresponding E. R. Progr1111 wtit. 



SWMU 

50-001 (a) 
50-001 (b) 
50-002(a) 
50-002(b) 
50-002(c) 
50-002(d) 
50-003(a) 
50-003(b) 
50-003(c) 
50-003(d) 
50-003(e) 
50-004(a) 
50-004(b) 
50-004(c) 
50-005 
50-00S(a) 
50-00S(b) 
50-00S(c) 
50-00S(d) 
50-00S(e) 
50-007 
50-008 
50-009 
50-010 
50-011(a) 
50-011 (b) 

TA-50 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 

Not shown 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-1 
50-2 
50-2 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 311/90 
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AEC 
ASL 
BTX 
CEARP 
CERCLA 
CFR 
CMP 
CMR 
D&D 
DOE 
dU 
EETF 
EID 
EM 
EPA 
EP TOXIC 
ER 
FP 
HE 
HEPA 
HSE 
HSWA 
IWMP 

LAAO 
LAMPF 
LAM PRE 
LANL 
LAPRE 
LASCP 
LASL 
LL 
MAP 
MDA 
ME GAS 
MFP 
N.C. 
NMEID 
NPDES 
O.D. 
OWR 
PAH 
PCB 
PHERMEX 
P.N. 
PPB 
PPM 
RCRA 
RH 
SARA 
SRF 

WP:LANL:List-1 

LIST OF ACRONYMS 

Atomic Energy Commission 
Above Sea Level 
Benzene, Toluene, Xylene 
Comprehensive Environmental Assessment and Response Program 
Comprehensive Environmental Response, Compensation and Uability Act 
Code of Federal Regulations 
Corrugated Metal Pipe 
Chemical Metallurgical Research (Building) 
Decontamination and Decommissioning 
U.S. Department of Energy 
Depleted Uranium 
Experimental Engineering Test Facility (Building) 
New Mexico Environmental Improvement Division 
Electromagnetic 
U.S. Environmental Protection Agency 
Extraction Procedure Toxicity 
Environmental Restoration 
Fission Products 
High Explosive 
High Efficiency Purified Air (Filter) 
LANL Health, Safety, and Environment Division 
Hazardous and Solid Waste Amendment to RCRA 
Interim Waste Management Program (DOE's Department of Defense Waste 
and Transportation Management) 
U.S. Department of Energy Los Alamos Area Office 
Los Alamos Meson Physics Facility 
Los Alamos Molten Plutonium Reactor Experiment 
Los Alamos National Laboratory 
Los Alamos Power Reactor Experiment 
Los Alamos Site Characterization Program 
Los Alamos Scientific Laboratory 
Low Level (Radioactive Waste) 
Mixed Activation Products 
Material Disposal Area 
Multiple Energy Gamma Assay Spectrometer 
Mixed Fission Products 
Non-Compactible (Radioactive Waste) 
New Mexico Environmental Improvement Division 
National Pollution Discharge Elimination System 
Outside Diameter 
Omega West Reactor 
Polycyclic Aromatic Hydrocarbons 
Polychlorinated Biphenyls 
Pulsed High-Energy Radiographic Machine Emitting X-rays 
Property Numbers 
Parts Per Billion 
Parts Per Million 
Resource Conservation and Recovery Act 
Remote Handled (Radioactive Waste) 
Superfund Amendments and Reauthorization Act 
Size Reduction Facility 



SWMU 
TA 
TCE 
TRU 
Tsk 
TSTA 
UST 
WIPP 

WP·I ANI ·I i<ot-? 

LIST OF ACRONYMS 
(Continued) 

Solid Waste Management Unit 
Technical Area 
Trichloroethylene 
Transuranic 
Task 
Tritium Systems Test Assembly (Building) 
Underground Storage Tank 
Waste Isolation Pilot Plant 



TA-51 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 51 is being used for environmental studies of waste isolation in semi

arid environments to determine rates and mechanisms of surface and subsurface transpo11 

of contaminants associated with radioactive and hazardous waste. These studies focus on 

hydrologic processes as they mediate waste transport (DOE, 1987a). TA-51 will be further 

developed as the focus of environmental science. 

TA-51 lies at elevations between 6,900 and 7,060 feet asl. It is located on Mesita del 

Buey, bounded on the north by Canyon Canada del Buey and on the south by Pajarito 

Canyon. The technical area extends north to the Laboratory boundary with Sandoval 

County. Canyon walls are steep slopes or cliffs in this area. TA-51 lies on welded 

Bandelier Tuff, in the Pinon-Juniper and Ponderosa Pine/Pinon-Juniper overstory vegetation 

zones. Soil types in the area include Hackroy sandy loam, Totavi gravelly loamy sand, 

and rock outcrop (Nyhan et al., 1978). 

At T A-51 , the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,880 to 5,920 feet asl. Over 1 ,000 teet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from thE! 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:TA-1649155 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-51 

51-001 
51-002 

WP:LAN:TA-1724-46 

SEPTIC SYSTEM 
ENVIRONMENTAL RESEARCH SITE 



51-001 SEPTIC SYSTEM 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

: TA-51 
: SEPTIC SYSTEM 

MATERIALS MANAGED SANITARY WASTE 
SOLID WASTE 

: TREATMENT/DISPOSAL 
OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE 1984 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A 1000-gallon septic tank serves TA-51-30 and discharges to seepage pit TA-51-31. Its EID Registration Number is LA-

WASTE INFORMATION 

The septic system generally handles sanitary waste. No toxic or radioactive material is documented as being dischars 
to this unit. 

RELEASE INFORMATION 

It is unknown whether hazardous waste has been released to the environnent. 

NOTES 

SWMU Nos. 51-001(a) and (b) are now in TA-54; see 54-007(d) and (e). SWMU No. 51-001(d) (seepage pit TA-51-31) has t 
deleted as a sub-unit because it is part of septic system 51-001. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

51-001 TA51-2-ST-A-HW TA-51-30, -31 



51-002 ENVIRONMENTAL RESEARCH SITE 11/01/90 

SUMMARY 

LOCATION TA-51 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) CAISSON 
UNIT USE RESEARCH 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1982 - 1986 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The Experimental Engineering Test Facility CEETF) at TA-51 is used for research to develop effective isolation 
techniques for buried waste materials in semi-arid climates. This unit includes subsurface caissons that are used in 
experiments on subsurface water mass balance and solute transport and soil used in experiments to evaluate biological 
intrusion of plants and animals into trench caps. Several subsurface open caissons, TA-51-38 and -39 [51-002Ca> and 
(b)], are in an area that is fenced and posted with signs. The caissons are someti.es pumped to remove experimental 
liquid. On occasion, the liquid contains small quantities of tracers such as stable strontium. The water is discharg, 
to Canada del Buey. Soil is stored in drums at the experimental complex. The soil contains stable cesi.um tracers tha 
are used in biological intrusion experiments. 

WASTE INFORMATION 

Small quantities of chemicals such as stable strontium, cesium, and cobalt are used as tracers in the caissons. The 
soil in the drums contains stable cesium tracer material. 

RELEASE INFORMATION 

The infrequent caisson pumpings released to the canyon from experiments do not contain radioactive or hazardous waste. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

51-002(a) 
51-002(b) 

TA-51-3-S-A-HW 
TA-51-3-S-A-HW 

ASSOCIATED STRUCTURES 

TA-51-38 
TA-51-39 



SWMU 

51-001 
51-002(a) 
51-002(b} 

TA-51 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) AGURE INDEX 

FIGURE NUMBER 

51-1 
51-1,51-2 
51-1,51-2 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1 , 6128190 
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TA-52 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA} 52 houses safety assessment, safety code development, and reacto1r 

design and analysis groups that do not entail hazardous materials use. For about one 

year, TA-52 was the location of the Ultra-High-Temperature Experimental Reactor (DOE, 

1987a). The fuel fragments which remained in the reactor vessel and reactor parts weret 

removed in the summer of 1990. TA-52 also includes the eastern portion of former TA-4. 

TA-52 lies at elevations between 7,140 and 7,200 feet asl. It is located on Mesita del 

Buey, bounded on the north by Ten Site Canyon (a tributary of Mortandad Canyon) and on 

the south by Canada del Buey. Canyon walls are steep slopes or cliffs in this area. 

TA-52 lies on welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper and 

Shrub-Grass-Forb overstory vegetation zones. Soils in the technical area consist of 

Hackroy-Rock outcrop complex, Totavi gravelly loam sand, Nyjack loam, and rock outcrop 

(Nyhan et al., 1978). 

At TA-52, the potentiometric surface of the main aquifer in the Los Alamos ~egion lies at 

about 5,940 to 6,000 feet asl. Over 1,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:T A-1649156 



LIST OF SOLID WASTE MANAGEMENT UNITS {SWMUs) IN TA-52 

52-001 
52-002 
52-003 
52-004 

WP:LAN:T A-1724-47 

UHTREX WASTE TREATMENT 
ACTIVE SEPTIC SYSTEMS 
TREATMENT FACILITY 
OUTFALL FROM HAMMER MILL BUILDING 



52-001 UHTREX WASTE TREATMENT 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-52 
WASTE TREATMENT 
TREATMENT 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED HAZARDOUS WASTE 

OPERATIONAL STATUS INACTIVE/DECOMMISSIONED 
PERIOD OF USE 1965 • 1968 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

This unit consists of waste treatment equipment associated with the Ultra-High Temperature Reactor Experiment CUHTREX: 
(TA-52-1). Criticality of the reactor was achieved in 1967 and the reactor ran for one year on an experimental basis. 
The fuel from the reactor was removed in 1970. The liner of the reactor vessel was later removed. Included in this 
complex are the reactor building CTA-52-1), which contains a sump pump room, ducts, and hot cells, and separate 
buildings for a filter pit, a heat dump, and a heat dump pad. The UHTREX complex was actively used for reactor 
experiments from 1965 to 1968. The filter pit, TA-52-14 [52·001(a)l, consists of HEPA and charcoal filter banks in a 
subsurface pit. The heat dump building is structure number TA-52-15 [52-001(b)]; the heat dump pad is TA-52-16 
[52-001(c)]. The filter pit, heat dump, and heat dump pad were screened for radiation during the 1988 UHTREX 
radiological characterization, and measurements were found to be at background levels. The heat dump [52-001(b)] was 
also surveyed in 1989 by HSE-7 and radiological readings were above background. 52-001(a), (b), and (c) were removed 
1989. No information concerning their removal is available. The remainder of the units (sump pump room, ducts, and I 
cells) are located within the UHTREX building, TA-52-1 [52-001(d)]. In addition to the reactor vessel, numerous larg1 
pieces of equipment such as heat exchangers, gas cleanup systems, pumps, filters, and a stack are located in TA-52-1. 
There is an inactive outfall associated with TA-52-1, but its exact location is uncertain. It is believed to have 
discharged noncontact cooling water. The EPA outfall number is 04A, and the NPDES serial number is 111. The UHTREX 
facility is currently being decontaminated and decommissioned. 

WASTE INFORMATION 

The filter pit [52-001(a)] was designed to filter radioactive liquid, uranium, and fission products. It is not known 
whether the filter pit was used. A filter was removed from TA-52-1 [52-001(d)l in 1971 that was contaminated with 
fission products and cobalt-60. No waste information is available for the heat pump [52-001(b)] or heat dump pad 
[52-001 (C)]. 

RELEASE INFORMATION 

Although the reactor housing and some of the equipment are radioactively contaminated and remain in place, there is~ 
evidence that a hazardous release has occurred at 52-001Cd). No release information is available for 52-001(a), (b), 
and (c). 

SWMU CROSS-REFERENCE LIST 

SW'MU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

52-001(a) TA52·1·CA-I-RW 52.001 Tsk 7 : 147 TA-52-14 
52-001(b) TA52-1-CA-I-RW Tsk 7 : 149 TA-52·15 
52-001(c) TA52-1-CA-I-RW Tsk 7 150 TA-52-16 
52-001(d) TA52-1-CA·I·RW 52.004 Tsk 7 : 148 TA-52-1 



52-002 ACTIVE SEPTIC SYSTEMS 11/0.1/90 

SUMMARY 

LOCATION TA-52 MATERIALS MANAGED SANITARY ~ASTE 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Several active septic systems are present at TA-52: 

SWMU NO. STRUCTURE NO. PERIOD OF USE CAPACITY OVERFLOW 
52-002(a) TA-52-3 1963 - present 2,580 gal. leach field/ 

drainl ine 
52-002(b) TA-52-34(a) 1983 - present 2,000 gal. seepage pit 

TA-52-34(b) 1983 - present 2,000 gal. seepage pit 

52-002(b) TA-52-97 ? - present 2,500 gal. 1.11known 
52-002(b) TA-52-98 ? - present 1,000 gal. 1.11known 
52-002(c) TA-52-46 1984 - ? 500 gal. 1.11known 
52-002(d) TA-52-47 1984 - ? 500 gal. 1.11known 
52-002(e) TA-52-49 est. 1984 - present 1,000 gal. seepage pit 
52-002(f) TA-52-99 ? - present 2,500 gal. seepage pit 
52-002(g) TA-52-95 ? - present 3,000 gal. holding tank 

SUSPECTED HAZARDOUS ~ASTE 

ASSOCIATED STRUCTURE 
Distribution Box TA-52-4 

Tanks TA-52-97 and -98 
Seepage pit received effluent from 
TA-52-34(a) and (b) 
TA-52-34 
TA-52-34 

Seepage Pit TA-52-50 

The overflow from tank TA-52-3 goes to a leach field located 230 ft north of TA-52-1. The field may be saturated, and 
the tank is routinely~. The 1987 EID "Registration of an Unpermitted Individual Liquid ~aste System" indicates 
that a 300-ft long drainl ine has replaced the leach field. The EID Registration NU~ber is LA-54. The seepa!ge pit for 
both TA-52-34 tanks is not working (it may be overloaded) so that the TA-52-34 tanks are routinely~. and the tan• 
that discharge into TA-52-34 (TA-52-97 and -98) are occasionally pumped. Tanks TA-52-34(a) and (b) have EID 
Registration NU~bers LA-57 and LA-58. Tanks TA-52-97 and -98 have EID Registration NU~bers LA-55 and LA-56. Septic 
systems TA-52-46 and -47 are believed to be actively serving th~ TA-52 transportables. Septic tank TA-52-49 and seepas 
pit TA-52-50 serve maintenance shop TA-0-155. Sanitary septic system TA-52-97 is thought to serve TA-52-45, a 
transportable office building. It is frequently pumped and also believed to discharge into septic system TA-52-34. 
TA-52-98 is reportedly serving transportable office building TA-52-44. Septic tank system TA-52-99 served 
transportables TA-52-35 and -36. Septic system TA-52-99 has EID Registration NU~ber LA-59. The 1988 ER Program 
radiation screening measurements taken in the g~ral area of TA-52-3, -97, -98, and -99 were found to be at backgr<XM'lC 
levels. Engineering r~ords indicated the placement of tanks TA-52-46 and -47, however, further information as to the' 
locations is not available. 

WASTE INFORMATION 

The tanks presently handle only sanitary waste and the laboratory staff believe that it is unlikely the tan•:s (and 
associated seepage pits) have ever r~eived radioactive material. Tanks TA-52-3 and -49, distribution box l'A-52-4, an 
seepage pit TA-52-50 may be suspect for solvents and chemicals discharged in previous years from the UHTREX building, 
TA-52·1. 

RELEASE INFORMATION 

It is unknown whether hazardous releases have occurred from these septic systems. 

NOTES 

The TA-52-3 septic system includes TA-53-4 distribution box, which was formerly 52-002(b). The tank and distribution 
box are combined as a single 1.11it, 52·002(a). Septic system TA-52-34 consists of 4 septic tanks [TA-52-34(a), (b), 
TA-52-97, and TA-52-981, a seepage pit, and an outfall. All of these have been combined into one 1.11it: 52-002(b). 
Septic tank TA-52-154 is now in TA-63; see 63-001(b). 

(continued) 



52-002 ACTIVE SEPTIC SYSTEMS 11/C)1/90 

Page 2 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

52-002(8) 
52-002(b) 
52-002(c) 
52-002(d) 
52-002(e) 
52-002(f) 
52-002(g) 

TA52-2-CA/S/UST/ST-I/A-HW/RW ? 52.002 
TA52-2-CA/S/UST/ST-I/A-HW/RW 
TA52-2-CA/S/UST/ST-I/A-HW/RW 
TAS2-2-CA/S/UST/ST-I/A-HW/RW 
TA52-2-CA/S/UST/ST-I/A-HW/RW 
TA52-2-CA/S/UST/ST-I/A-HW/RW 
•• 

Tsk. 7 : 136 
Tsk. 7 : 144 138 139 
Tsk. 7 : 141 
Tsk. 7 : 142 
Tsk. 7 : 143 
Tsk. 7 : 140 

TA-52-3, -4 
TA-52-34, -97, -98 
TA-52-46 
TA-52-47 
TA-52-49, -so 
TA-52-99 
TA-52-95 
TA-0-462 

? Indicates uncertainty with RFA Unit correlat 
** No corresponding E. R. Program ~it. 



52-003 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-52 
TREATMENT FACILITY 
STORAGE/TREATMENT 
DECOMMISSIONED 
1965 - 1968 
NONE 
NONE 

TREATMENT FACILITY 11/0:1/90 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE ~ASTE 
SUSPECTED HAZARDOUS ~ASTE 

UNIT INFORMATION 

TA-52-2 is the neutralizing facility and pumping station for the liquid wastes from TA-52-1, which was active from 1965 
to 1968. There are two underground storage tanks in back of TA-52-2 with a capacity of 5000 gallons each. There are 
two underground tanks in the basement of TA-52-2. The size of one of these concrete tanks is unknown and the other tan~ 
is a mixing basin of less than 50 gallon capacity used to neutralize caustics. There is a 150 gallon tank on the first 
floor. TA-52-2 was removed in 1988 or 1989. The 1988 UHTREX radiological characterization of the general site area 
found measurements to be at background levels. This neutralizing and pumping station also includes the 3-in acid waste 
lines (lines 65 and 66) that exited the north end of TA-52-1, passed through TA-52-2, and then ran west along the cany~ 
edge behind the north fence line of MDA-C in TA-50. The waste line was sampled in 1988 by HSE-8 for radioactivity. 
Alpha and beta were found to be below detection limits of 25 pCi/g. Gross gamma analyses were no greater than 1 pCi/g. 
The waste lines were removed in late 1988 and early 1989. The RFA notes an outfall at TA-52-2, but no other sources 
confirm this information. 

WASTE INFORMATION 

Radionuclides and chemicals are suspected to have been in the liquid wastes from building TA-52-1 (UHTREX). Sodium 
hydroxide is stored in the 150-gallon tank. 

RELEASE INFORMATION 

There have been no known hazardous releases from any of the tanks. No information is available on releases 1From the 
waste lines. Analyses for contaminants other than radionucl ides were not conducted. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

52-003 TA52-2-CA/S/UST/ST-I/A-H~/R~ 52.003 Tsk 7 : 137 146 TA-52-2 



52-004 OUTFALL FROM HAMMER MILL BUILDING 11/01/90 

SUMMARY 

LOCATION TA-52 MATERIALS MANAGED SOLID \JASTE 
TYPE OF UNJT(s) OUTFALL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1965 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

TA-52-11 is the Mechanical Assembly building. No information is available on the exact operations conducted here from 
1965 to approximately late 1970, when engineering drawings were completed for the installation of a hammer mill. The 
hammer mill is used to destroy documents and film. The CEARP notes that the Q-6 group also used TA-52-11 facilities as 
a wind tunnel, and conducted experiments in which water was run over sinulated fuel rods and discharged as 1'14Xl·Contact 
cooling water to an outside ditch. This discharge point is located southeast of TA-52-11; it is inactive and has EPA 
outfall nuroer 04A, and NPDES serial nunber 112. A 1988 E.R. Program site recornaissance found radioactive 1neasurement 
in the area of TA-52-11 to be at background levels. 

WASTE INFORMATION 

No was information is available for activities in the Mechanical Assembly building in its early years, or for the wind 
tunnel or sinulated fuel rod activities. The hammer mill activities involve paper and film waste. 

RELEASE INFORMATION 

There have been no known hazardous releases from this unit. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

52-004 TA52-4·0-I·R\J Tsk 7 : 135 TA-52·11 



SWMU 

52-001(a) 
52-001 (b) 
52-001(c) 
52-0Q1(d) 
52-002(a) 
52-002(b) 
52-002(c) 
52-002(d) 
52-002(e) 
52-002(f) 
52-002(g) 
52-003 
52-004 

TA-52 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

52-1 
52-1 
52-1 
52-1 
52-1 
52-1 

Not shown 
Not shown 

52-1 
52-1 

Not shown 
52-1 
52-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 413/90 

LAN:TA-Units/68 
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TA-53 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 53, the Los Alamos Meson Physics Facility (LAMPF) is a proton 

accZ31erator. The subatomic particles produced are used in basic research, isotope 

production, radiochemistry, solid-state physics research, and accelerator technology. 

Support units such as shops, warehouses, trailers for instruments and data logging, offices, 

and facilities for accelerator technology research also exist on-site (DOE, 1987a). The 

technical area also includes the location of a portion of former TA-20. The Southern end 

of TA-53 has been developed for use by the Strategic Defense Initiative. 

T A-53 lies at elevations between about 6,600 and 7,140 feet asl. A portion of the technical 

area extends east into Santa Fe County. Structures are located on Mesita de Los Alamos, 

which is bounded on the north by Los Alamos Canyon and on the south by Sandia 

Canyon. Canyon walls are steep slopes or cliffs in this area. TA-53 lies on welded 

Bandelier Tuff, in the Pinon-Juniper and Ponderosa Pine/Pinon-Juniper overstory vegetation 

zones. Soil consists of Hackroy sandy loam, fine-loamy Typic Eutroboralfs, Nyjack loam, 

Hackroy-Rock outcrop complex, Totavi gravelly loamy sand, and rock outcrop (Nyhan et al., 

1978). 

At TA-53, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,820 to 5,980 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:L.AN:T A-1649157 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-53 

53-001 
53-002 
53-003 
53-004 
53-005 
53-006 
53-007 
53-008 
53-009 
53-010 
53-011 
53-012 

WP:LAN:T A-1724-48 

WASTE STORAGE AREAS 
LAGOON SYSTEM 
HOLDING TANK 
BEAD BLASTER 
DISPOSAL PIT 
UNDERGROUND STORAGE TANKS 
ABOVEGROUND STORAGE TANKS AND SUMPS 
BONEYARD 
BERMS 
SOIL CONTAMINATION 
LEAKING PCB TRANSFORMERS 
DRAINS AND OUTFALLS 



53-001 

LOCATION 
TYPE OF UNIT(s) 

WASTB STORAGE AREAS 11/01/90 

TA-53 
CONTAINER STORAGE AREA 

SUMMARY 

MATERIALS MANAGED HAZARDOUS ~STE 
RADIOACTIVE ~STI: 

UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE 1970s - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The RFA and the CEARP note a storage area at TA-53-2 [53-001(a)] that consists of a 55 gallon steel drum~, a concret 
and asphalt pad. The RFA also notes another storage area used for temporary (<90 day) storage [53-001(b)l. The CEAR 
also notes spent oil storage areas and a storage yard southeast of TA-53-16 [53-001(c)]. Additional storage was 
observed at TA-53-14 [53-001(d)]. The following are satellite storage areas cited by the 4/90 LANL Active Container 
Storage Area database: 

S\HJ NO. 
53-001(c) 
53-001(d) 
53-001(e) 
53-001(f) 
53-001(g) 

53-001(h) 

53-001( i) 

~3-001( j) 
53-001(k) 
53-001( l) 
53-001(111) 
53-001(n) 
53-001(o) 

STRUCTURE 
TA-53-16 
TA-53-14 
TA-53-25 
TA-53-18 
TA-53-1031 

TA-53-365 

TA-53-15 

TA-53-30 
TA-53-7 
TA-53-26 
TA-53-17 
TA-53-19 
TA-53-622 

LOCATION 
south side of building 
outside, southwest side of bldg 
east side of shop 
1st floor; center aisle 
inside, NE corner 

- 1st floor, east end of high 
bay (2) 

- east end of beam tunnel 
- mezzanine 
- Room 302 

west side of building 
Room 103 

- Room 105 
SE corner 
north side, middle of road 
ouside, north wall 
ROOIII 103 
inside, west end of building 
Room 317 

MATERIALS STORED 
solvents on rags 
solvent rags, acetone, ethanol, tricholorethane, freon 
solvents, freon, vacuum pump oil 
solvents, freon, epoxy, resins 
solvents, lead sheets, lead bricks, cadnium sheets, 
gasoline, waste oil 
freon, ethanol, acetone, trichloroethane, sol•tent rags 

solvents, e~Tpty reagent bottles, organics, solvent rags 
waste solvents, solvents rags, organics 
waste solvents, solvents rags 
solvents on rags 
solvents on rags 
solvents on rags, freon on rags 
acetone/ethanol on kimwipes/rags 
solvent rags, acetone, ethanol, tricholoroethane, freon 
photo chemicals 

WASTE INFORMATION 

According to the RFA and the CEARP, the tell'pOrary storage area at TA-53-2 was used for spent solvents and acids. 
Currently, LANL notes only solvents and 111iscellaneous storage at TA-53-2. The CEARP stated that drums of ethylene 
glycol, organic solvents, and epoxy resins were stored in the storage yard southeast of TA-53-16. TA-53-16 contains 
organic solvents. The storage area at TA-53-14 is used to store solvents (acetone, alcohols, toluene, trichloroethan 
cont~inated oils, freon, and organics. The satellite storage areas store solvents, organics, freon, low llevel 
radioactive waste, photo ch•icals, and s0111e solid wastes. VacUUII pump oil cont•inated with radionucl ides was mixed 
with venaicul ite, and ~ont•inatad oil was kept in Slllllll drUIII at TA-53. Many of the storage areas are located on 
concrete pada with curbing. 

RELEASE INFORMATION 

Stains on the U'lderl ying asphalt pad at TA-53-2 were observed during the VSI. There are no new stains. There was 
evidence of leaking epoxy resin in the old yard southeast of TA-53-16. It is unknown whether a release has occurred 
fr0111 the storage area at TA-53-14 or fro. other storage areas. However, past operations at most container storage ar 
have resulted in syat-tic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

53-001(a) TA53-5-CA-A-HW/RW 53.001 TA-53-2 

(continued) 



53-001 

SWMU NUMBER 

53-D01(b) 
53-001(c) 
53-001(d) 
53-001(e) 
53-001(f) 
53-001(g) 
53-001(h) 
53-001( i) 
53-001( j) 
53-001(k) 
53-001 (l) 
53-001<m> 
53-001(n) 
53-001(0) 

WASTB STORAGB ARBAB 

Page 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

11/01/90 

CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

** 
TA53-5-CA-A-HW/RW 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

53.007 
TA-53-16 
TA-53-14 
TA-53-25 
TA-53-18 
TA-53-1031 
TA-53-365 
TA-53-15 
TA-53-30 
TA-53-7 
TA-53-26 
TA-53-17 
TA-53-19 
TA-53-622 

** No corresponding E. R. Progr,am l61,it. 



53-002 LAGOON SYSTEM 11/01/90 

SUMMARY 

LOCATION TA-53 
LAGOON 
TREATMENT 
ACTIVE 

MATERIALS MANAGED SANITARY ~ASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

1960s - PRESENT 
SUSPECTED 
ICNCMI 

UNIT INFORMATION 

SUSPECTED HAZARDOJS ~ASTE 
RADIOACTIVE ~STE 

Before 1986, only two clay-lined lagoons, TA-53-166 [53-002(a)], were in use at TA-53. The lagoons are 210' x 210' x 
with capacity of 1,511,952 gallons and were constructed to treat TA-53 waste. The lagoons were operated in series and 
then discharged to a nearby canyon. In 1986, a third pond [53-002(b)] approximately 1.3 times larger than either of t 
other two was constructed with a plastic liner underlain by Gunite. The outfall from the new lagoon is at the same 
location as the outfall from previously described lagoons. A sprinkler system was installed in the third ~Xld to aera 
the effluent to cause it to evaporate and eliminate discharge into the canyon. Freeboard in the lagoons is dependent 
time of year and scheduling of experiments. The sludge within these lagoons has never been removed. In 1989, 
segregation of the lagoons was performed to separate radioactive liquid from sanitary waste. The third pond [53·002Cb 
now receives the radioactive waste liquids. Piping from the buildings that discharge to this lagoon is double-walled 
with a leak monitoring system. The two other lagoons [53-002(a)] now receive only sanitary waste. The radiioactive 
lagoon is managed by evaporation an has no outfall. The sanitary lagoons outfall to an NPDES-permitted out1fall. 

WASTE INFORMATION 

The liquid waste consists of domestic sewage, cooling water from the experimental area of the linear accele•·ator, leak 
in the accelerator system, and other industrial waste including liquid from the janitors' sinks and ch~ical drains. 
Radioactive constituents include tritiun, berylliun-7, cesiun-134, sodiun-22, cobalt-57, and other radionucllides. 
Sludge in the lagoons contains radionuclides and possibly chemical contaminants. 

RELEASE INFORMATION 

The lagoons have discharged to Los Alamos Canyon. The outfall from the sanitary lagoons is under a NPDES permit, seri 
number 095 (see Appendix A). The TA-53 lagoons were investigated as Environmental Problem 13 in the DOE Environmental 
Survey. Six samples of sludge were collected and the following radionuclides were detected in all six samples: 
berylliun-7, sodiun-22, manganese-54, cobalt-56, -57, -58, -60, zinc-65, seleniun-75, rubidium-83, yttriun-88, and 
cesium-134. In addition, scandiun-46 and zirconiun-88 were detected in 3 samples. Silver-110m was detected in 2 
samples and cadllliUM-109 was present in one s&q)le. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATIQN NUM8ER(S) RFA UNIT E.R. RELEASE SITE INFO. 

53-002(a) 

53-002(b) 

TA53·2-0/SI/CA·A·H~/~ 

TA53·2·0/SI/CA·A·H~/RW 

53.002-
53.004 
53.002-
53.004 

ASSOCIATED STRUCTURES 

TA-53-166 

TA-53·166 



53-003 BOLDING TANK 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 1967 - PRESENT 
HAZARDOUS RELEASE NONE 
RAD I OM.: I VE RELEASE NONE 

UNJ:T J:NFORMATJ:ON 

A holding tank, TA-53-1016, (also known as TA-0-190) serves two offices and a trailer. It is a metal tank 4'4" in 
diameter, 5' long, has a capacity of 500 gallons, and serves approximately 4 people. The tank has no overflow system 
and is pumped on a regular schedule. This was the first septic system at the site. 

WASTE l:NFORMATJ:ON 

The tank presently manages sanitary waste, and there are no known industrial contaminants discharged to the tank. 

RELEASE l:NFORMATJ:ON 

There are no known hazardous releases associated with the holding tank. 

SWMU CROSS-REFERENCE Ll:ST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

53-003 ** TA-53-1016 

** No corresponding E. R. Program Ll'lit. 



53-004 BBAD BLASTER 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED RADIOACTIVE WASTE 
TYPE OF UNIT(s) BUILDING/STRUCTURE 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 1970s • PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

The ~it is a facility referred to as a "bead blaster". It is used for cleaning ion~ parts. The bead blaster is 1 

enclosed facility with structure number TA-53-56. 

WASTE INFORMATION 

The waste consists of spent beads and residues removed from the ion ~ parts U"'dergoing cleaning. The beads and 
residues may be contaminated with radionuclides. 

RELEASE INFORMATION 

At periodic intervals the spent beads and residues are removed from the bead blaster and taken to TA-54 for burial in 
MDA-G. There have been no known releases. 

SWMU CROSS-REFERENCE LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBERCS> RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATEQ STRUCTURES 

53-004 ** TA-53-56 

** No corresponding E. R. Program ~it. 



53-005 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-53 
PIT 
DISPOSAL 
DECCM4ISSIONED 
EST. 1969 - 1986 
NONE 
NONE 

DISPOSAL PIT 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
PCBs 

UNIT INFORMATION 

11/01/90 

According to the CEARP, this disposal pit was associated with operations at a shop, TA-53-2. This pit was ~~lined and 
originally contained an oil and water mixture covered by a steel grate. The disposal pit was approxi~tely 4' x 6' x, 
deep. This pit was removed in 1986. Liquid in the pit was sucked out, s~led, and drl.llllled. The pit sides were 
scraped out and also drummed. The drummed waste was picked up by HSE-7. Drain lines are currently served by a sewage 
system. 

WASTE INFORMATION 

The pit contents included waste oils. 

RELEASE INFORMATION 

The pit was removed in 1986. Analytical results from the soil taken from the pit were negative for hazar~JS and 
radioactive constituents. The liquid portion showed 4-5 ppb PCBs. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

53-005 ** NEAR TA-53-2 

** No corresponding E. R. Program ~.niit. 



53-006 UNDERGROUND STORAGE TANKS 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-53 
UNDERGROUND TANK 

MATERIALS MANAGED RADIOACTIVE ~STE 
SUSPECTED MIXED IJASTE 

UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE SEE BELOW 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

There are five active and one inactive underground storage t.nks at TA-53. The tanks are described in the fc•llowing 
table. 

SIJMU NO. STRUCTURE DIMENSIONS MATERIAL USE PERIOD CAPACITY 
53-006(a) TA-53-59 28" dia. I 65' high l.l'lknown 1974 - 1980s (est.) l.l'lknown 
53-006(b) TA-53·68 6' di a. 1 18' long steel 1973 - present 2,500 gal. 
53·006(c) TA-53·69 6' dia. I 18 1 long steel 1973 - present 2,500 gal. 
53-006(d) TA-53-144 8' X 8' X 10' deep concrete 1977 - present 4,000 gal. 
53·006(e) TA-53·145 8' X 8' X 10' deep concrete 1977 - present 4,000 gal. 
53-006(f) TA-53·1 l.l'lknown concrete 19n - present 3,000 gal. 

TA-53-59 may have discharged to the lagoons (53-002). Liquids in tanks TA-53-68, -69, -144, and -145 are ~litored; if 
the liquids fall below a standard activity, they are discharged to the radioactive lagoon [53·002(b)]. If the liquids 
are above the standard activity, they are pumped out and taken to TA-50 IJastewater Treatment Plant for treatment. Prio1 
to 1989, the liquids were held in the tanks l.l'ltil short-lived radionuclides decayed. Tank TA-53-1 liquids are picked~ 
and sampled prior to treatment at TA-50 IJastewater Treatment Plant. If organics or solvents are present, the waste is 
drunned and stored for eventual disposal. 

WASTE INFORMATION 

TA-53-59: The tank stored waste consisting of spent resin containing radionuclides removed from circulating 
water from the Meson Facility. 

TA-53-68 and -69: The tanks are used for the storage of cooling water from experimental areas and other radioactive!• 
contaminated water frORI other operations in the accelerator building. The water contains 
activation products. In past years, solvents and chemicals may have been stored. 

TA-53-144 and -145: The tanks store water containing activation products and serve the WNR facitity. In past years, 
the Liquids IIIBY have contained SNLL IIIIICUlts of solvents and other chemicals. 

TA-53·1: This tank stores radioactive waste. According to the LANL Active Container Storage Are~• database, 
TA-53·1 holds organics and acidic wastes. 

BELEASI INFOBMATION 

To date, the Liquids in tanks TA-53-68, -69, ·144, and ·145 have always been discharged to the lagoons. There have beef 
no known releases fro. any of the tanks. However, past operations at .oat container storage areas have resulted in 
systematic releases of solid waates, including RCRA·regulated constituents. 

SWHU CROSS-REFBBENCI LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

53-006(a) 
53-006(b) 
53·006<c> 
53-006(d) 
53·006(e) 
53·006(f) 

TA53·4·SST/UST·A·HWIRW 
TA53·4·SST/UST·A·HW/RW 
TA53·4·SSTIUST·A·HW/RW 
TA53·4·SSTIUST·A·HIJ/RW 
TA53·4·SST/UST·A·HW/RW -

53.006 
53.006 
53.006 
53.006 
53.006 

ASSOCIATED STRUCTURES 

TA-53·59 
TA-53·68 
TA-53·69 
TA-53·144 
TA-53·145 
TA-53·1 

** No corresponding E. R. Program l.l'lit. 



53-007 ABOVEGROUND STORAGE TANKS AND SUMPS 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) ABOVEGROOND TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PER I 00 OF USE 1970s - PRESENT 
HAZARDOOS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

There are three aboveground waste storage tanks at TA-53. One of the tanks has an associated sump. The tanks and s~ 
are described in the following table. 

S\o'MU NO. STRUCTURE STRUCTURE TYPE DIMENSIONS MATERIAL BUILT OVERFLOIJ 
53-007(a) TA-53-1 tank 2' dia. I 2' high unknown 1973 sump 
53-007(a) TA-53-1 sump 8' X 8' X 6' unknown 1973 pick up HSE-7 
53-007(b) TA-53-3 tank 4' dia. I 4' high stainless steel 1974 pick up HSE-7 
53-007(b) TA-53-3 tank unknown fiberglass 1974 not used 

The tank in TA-53-1 is used for neutralization. The two tanks in TA-53-3 are located below the hot cell in the 
experimental hall area. 

WASTE INFORMATION 

The tanks contain radioactive-mixed waste except for the fiberglass tank which is believed to have never been used. 
According to the 4190 LANL Active Container Storage Area databese, the TA-53-3 tanks contain solvents, organics, and 
carcinogens. 

RELEASE INFORMATION 

There have been no known hazardous releases from these tanks. 

SWMU CROSS-REFERENCE LIST 

S\o'MU NUMBER CEARP IDENTIFICATION NUMBER<S> RFA UNIT E.R. RELEASE SITE INFO. 

53-007(a) 
53-007(b) 

TA53-4-SSTIUST-A-HWIRW 
** 

53.006 
53.006 

ASSOCIATEp STRUCTURES 

TA-53·1 
TA-53·3 

- No corresponding E. R. Progr11111 unit. 



53-008 BONEYARD 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOA~riVE RELEASE 

BONEYARD 
STORAGE 
ACTIVE 
EST. 1960 

UNKNOWN 
UNKNOWN 

- PRESENT 

UNIT INFORMATION 

SUSPECTED HAZARD<lJS WASTE 
RAD I CACTI VE WAST!: 

The RFA states that a boneyard located near the lagoons (see 53-002) covers 3 to 4 acres and is l..rlderlain by soil. T1 
boneyard contains several locked trailers, the contents of which are unknown. Several drums of unknown c~'tents are 
also present. The CEARP identifies three main boneyard areas containing material of various shapes and descriptions 
including steel shielding blocks, concrete, radioactively cont111inated or activated equipllll!nt and general debris. In 
1990, an effort was made to clean up the boneyard. 

WASTE INFORMATION 

The RFA states that no hazardous c~tituents were identified during the VSI. Other material is radioacti·~ely 
contaminated. 

RELEASE INFORMATION 

It is unknown whether any past or current hazardous releases have occurred. 

SWMU CROSS-REFERENCE LIST 

SWNU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

53-008 TA53-5-CA-A-HW/RW 53.009 



53-009 BERMS 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) BERMED AREA 
UNIT USE CONTAINMENT 
OPERATIONAL STATUS : ACTIVE 
PERIOO OF USE 1980s - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Three aboveground tanks that store liquid scintillation fluid are located to the north of the lagoons. These tanks ar< 
surrounded by an earthen berm that would contain liquids in the event of a spill. 

WASTE INFORMATION 

The waste would consist of spilled scintillation fluid. 

RELEASE INFORMATION 

There have been no known releases. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

53-009 •• TA-53-166 

•• No corresponding E. R. Program uniit. 



53-010 SOIL CONTAMINATION 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) BERMED AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS DECCM41SSIONED 
PERIOO OF USE 1989 - 1990 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Two large (3,000 gallon) tanks and eighteen 55-gallon dru.a labeled "Mineral Oil Based Liquid Scintillator" were not~ 
during a 1989 RCRA audit. The tanks and druns were stored in a plastic lined, soil ben.d area southeast o,f TA-53-30. 
The druns and tanks of oil have since been moved into secondary containnent prior to reuse. Two small areas of 
oil-stained soil were noted before removal of the tanks and dru~~~. This soil was disposed of in TA-54, Are·a G. 

WASTE INFORMATION 

The oil, used in a be~ line experiment in the spring of 1989, consists of mineral oil and a small percentage of 
pseudocumin. It contains no hazardous constituents. 

RELEASE INFORMATION 

A small area (less than a cubic foot) of oil-stained soil was created near one of the tanks when a spigot dripped. LJ 
personnel also noted a few instances of soil contamination beneath dr~a~~~ in the drUII storage area. The cont81Aination 
was less than two inches deep. This soil has been excavated and disposed of in TA-54, Area G. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S} RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

53-010 ** TA-53-384 

** No corresponding E. R. Program unit. 



53-011 LEAKING PCB TRANSFORMERS 11/01/90 

SUMMARY 

LOCATION TA·53 
TYPE OF UNIT(s) SOIL CONTAMINATION 

MATERIALS MANAGED HAZARDOUS ~ASTE 
PCBs 

UNIT USE DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? · PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Transformers reported, during a transformer assessment survey, to have had moderate leaks requiring a drip pan include: 

PCB ASSESSMENT 
S\KJ NO. STRUCTURE LOCATION 10 NO. DATE 
53·011(a) TA-53·67 5036 
53·011(b) TA-53·196 5043 
53·011(c) TA-53·184 5054 
53·011(d) TA·53· 71 north of Sector A 5034 9/21/85 

Transformer TA-53·67 is between 16 and 20 years old. TA-53· 71 has a capacity of 205 gallons and dimensions of 6' 10" x 
4'5" x 5'11" deep. It has been suggested that the leak in TA-53·71 can be controlled by means of a drip pan. Accordir 
to engineering records, there is a leaking transformer at TA-53·123 [53·011(e)]. 

WASTE INFORMATION 

The transformers were leaking oil containing PCBs. Other potentially hazardous constituents are suspected. 

RELEASE INFORMATION 

Transformer TA-53·71 was dripping into a porous concrete block. The extent to which the other transformers released tc 
the environment is unknown. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

53·011(a) 
53·011(b) 
53·011(c) 
53·011(d) 

** 
** 
** 
** 

ASSOCIATED STRUCTURES 

TA-53·67 
TA-53·196 
TA-53·184 
TA·53· 71 

** No corresponding E. R. Program 111it. 



53-012 DRAXNS AND OUTPALLS 11/01/90 

SUMMARY 

LOCATION TA-53 MATERIALS MANAGED RADIOACTIVE WASTE: 
TYPE OF UNIT(s) ClJTFALL HAZARDOOS IJASTE 
UNIT USE DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 7 - PRESENT 
HAZARDOOS RELEASE SUSPECTED 
RADIOACTIVE RELEASE KNOWN 

UNXT XNPORMATXON 

The following are drainlines and outfalls in TA-53: 

SIHJ NO. 
53-012(a) 
53·012(b) 
53·012(c) 
53·012(d) 
53·012(e) 
53·012(f) 
53·012(g) 
53·012(h) 

STRUCTURE 
SERVED 

TA·53·60 
TA-53·62 
TA-53·64 
TA-53·7 
TA·53·2 
TA-53·293 
TA-53·274 
TA·53·19 

USE 
cooling tower of injector 
cooling tower of acceleration area 
cooling tower of beam stop 
weapons neutron research facility 
equipment test laboratory 
cooling tower 
cooling tower 
accelerator technical labs 

WASTE INFORMATION 

NPDES NO. 
047 
04S 
049 
125 
114 
113 
113 
none 

OUTFALL LOCATION 
Los Alamos Canyon 
Los Alamos Canyon 
Los Alamos Canyon 
Sandia Canyon 
Sandia Canyon 
Sandi a Canyon 
Sandi a Canyon 
Sandi a Canyon 

It is not known whether the cooling tower water could be cont81Ainated with radionuc:lides because of leaks in the heat 
exchangers. Various scale and corrosion control c~, as well as chemical cleaners, have been added t:o the wate1 

RELEASE INFORMATION 

140,000 gallons per day of water is discharged into Los Alamos Canyon by TA-53·60, ·62, ·64. The extent o1' hazardous 
radioactive releases is 111known. 

S\o'MU NUMBER CEARP 

53·012(a) ** 
53·012(b) ** 
53·012(c) ** 
53·012(d) ** 
53·012(e) ** 
53·012(f) -53·012(g) -

SWMV CROSS-REPERENCB LIST 

IDENTIFICATION NUMBER~Sl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

TA-53·60 
TA-53-62 
TA-53·64 
TA-53·7 
TA-53·2 
TA-53-293 
TA-53·294 

** No corresponding E. R. Progr8111 u-1it. 



SWMU 

53-001 (a) 
53-001 (b) 
53-001 (c) 
53-001 (d) 
53-001 (e) 
53-001 (f) 
53-001 (g) 
53-001 (h) 
53-001 (i) 
53-0010) 
53-001 (k) 
53-001 (I) 
53-001(m) 
53-001 (n) 
53-001 (o) 
53-002(a) 
53-002(b) 
53-003 
53-004 
53-005 
53-006(a) 
53-006(b) 
53-006(c) 
53-006(d) 
53-006(e) 
53-006(1) 
53-007(a) 
53-007(b) 
53-008 
53-009 
53-010 
53-011 (a) 
53-011(b) 
53-011(c) 
53-011 (d) 
53-011 (e) 
53-012(a) 
53-012(b) 
53-012(c) 
53-012(d) 
53-012(e) 
53-012(1) 
53-012(g) 
53-012(h) 

TA-53 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

53-1 
53-1 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 

Not Shown 
53-2, 53-5, 53-6 

53-6 
53.:3 
53-1 
53-1 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 
53-2 

Not Shown 
Not Shown 

53-5 
53-2 
53-2 
53-2 
53-2 
53-1 
53-2 
53-2 
53-2 
53-2 
53-3 
53-2 
53-2 
53-2 

NOTE: Some structure locations contain more than one SWMU. 
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STAIJCT\.11[ I STJM:TUII[ I STRUCTURE 101£1<CLATUA( 
~ D£SICNIITIONJ 

TA-53- II 11PF- I ILR8 Of"riCE ILOC 
TA-53- 21 MPf"- 2 IEQU1Pt1EHT TEST LR8 
rA-53- 3i MPF- 3 ACCELERATOR BLOC 
TA-53- 41 MPF- 4 OP(RATIOI'IS 8\.0C 
TA-53- 51 MPF- 5 :SERVICE CORRIDOR 

·TA-53- 6}_ MPr- 6 .ATQ OFFICE BUILOINC 
ITA-53- 7 MPr- 7 i~ BUILOINC 
.TA-53- a MPF- a 
"TR-'5J-'" 9 MPF- 9 

RE-KS APPROXII1AT( 
CRID LOCATIOI'I 
1160+00 E I aO+OO 
1160+00 ( 165+00 

• li'Cl.UOES ;ECTORS 'A"-'5"11160+00 El85+00 
1160+00 £210+00 
1160+00 E210+00 
H55•00 E210+00 
H55+00 E210+00 

TA-53- 10 MPr- 10 1 1 1 
TA-53- 11 MPr- 11 l I ' 
TA-53- 12 MPr- 12 1 1 : 
TA-53- 13 MPF- 13 1 I , 

TA-53- 14 MPr- 14 ATL CENERAL LR80RATORY :H55+00 E20S•OOI 
TA-53- 15' MPr- 1:5 ~ LR8 SUPPORT ILDC iN55+00 E215+001 
TA-53- 16 MPr- 16 -EHOUSE N55•00 E215+001 
TA-53- 17 MPf"- 17 PROTON STACINC BLOC iH55+00 E210+00' 
TA-53- 18 MPr- 18 rMIT -[HOUSE 1N5:5+00 E205+00 
TA-53- 19 MPr- 19 ACCELERATOR TECH LR8 1H55+00 £205+00 
TA-53- zo ,..,._ 20 MOCULAR orne£ BLOC rORt1ERLY TA-21-336 IN55•oo E2to•oo 
TA-53- 21 MPr- 21 MODULAR orrlCE 8LCC rCRt1ERLY TA-21-337 :N5:5+00 E210+00l 
TA-53- 22 MPf"- 22 .Q[V[L0Pt1ENT & TEST LR8 •1160+00 E215+001 
TA-53- 23 MPr- 23 COMPUTER 11AIHTE~( BLO :1160+00 E210+001 
TA-~3- 24 MPr- 24 OATA ANALYSIS ILOC :1160+00 E205+001 
TA-53- 25 MPF- 25 iiCCELERATOR MAINT ILOC N60+00 £195+001 

'TA-53- 26 MPr- 26 -£HOUSE ·1160+00 E200+001 
TA-~3• 27 MPf"- 27 ZIA CRAFT SHOP N60+00 £225+001 
TA-~3- 28 MPr- 28 PROTON STOR RINC EQP Bl.O 'H55+00 E215+00 
TA-53- 29 MPr- 29 40 11(TER EXP(Rit1ENT STA iH55+00 E~l5+001 
TA-:'!3- 30 11Pr- 30 ! 1 
TA-53- Jt ,..,._ 31 :cANCELLED • I 
TA-53- 32 MPF- 32 CANCELL£0 I I 
TA-53- n MPr- 33 ; 
TA-53- 34 MPr- J4 SERVICE BLOC iN55+00 E215+00j 
TA-53- 35 MPF- J5 DETECTOR SHED 'H55+00 £215+001 
TA-~3- 36 MPr- J6 DETECTOR SHED 

1
N50+00 £220+00 I 

TA-53- 37 MPr- J7 CURRO STATION •H55•00 E215+00l 
TA-53- 31 MPr- 38 CURRO STATION ill60+00 £165+001 
TA-53- l9 MPr- 39 SHOP & STORACE BUILOINC N60+00 E215+00t 
TA-53- 40 MPr- 40 orrtCE BUILOINC ·H55+00 E185+001 
TA-53- 41 MPr- 41 -(HOUSE •1160+00 £205+00 
TA-53- 42 . MPF- 42 STAIRWAY '1160•00 (185+00 
TA-:'!3- 43 MPr- 43 orr!CE BLOC ;1160+00 E215•00j 
TA-53- 44 MPr- 44 VINfi£LL BlOC orne£ 1H55+00 (185+001 
TA-53- 45 MPF- 45 VINfi£LL BLOC orriCE •N55+00 (115+00 
TA-53- 46 MPr- 46 VINfi£LL BlOC orriCE N55+00 E185+00l 
TA-53- 47 MPr- 47 VINN(LL BLOC orriCE 'N:I5+00 ~ 
TA-53- 48 MPF- 48 MANIFOLD N:15+00 El65+00j 
TA-53- 49 MPF- 49 RECTirltR PAD 1160+00 £165+00 
TA-53- 50 MPF- 50 R r POUER SU8STATION 1160+00 (16:1+00 
TA-53- 51 MPF- 5I UNIT SU8STATION 11160+00 £165+00 1 

TA-53- 52 MPF- 52 UNIT SU8STATIOI'I ·1160+00 £16:1+00 
TA-53- 53 11Pr- 53 TRAHSrOAftER STATION ·1165+00 £170+00 
TA-53- 54 MPr- 54 I'UtPHOUSE I 11165+00 (170+00 
TA-53- 5!1 ftl'f"- 55 TAHI(, UIITER 

1 
11165+00 (170+00 

TA-53- 56 MPr- :56 BEAD BLASTER BLOC IN:I5+00 El65+00 
TA-53- 57 MPF- :57 RETAININC I«.L -1160+00 £190+00 
TA-53- 5I MPr- 58 METERINC STATION, WATER :N70+00 E165+00 
TA-53- 59 I'IPf'- 59 TAHI( ICONTAftiNATEO WRSTEI' jll60+00 £215+00 
TA-53- 60 MPF- 60 COOL INC TOWER • 1165+00 E 190+00 
TA-53- 61 11Pr- 61 UTILITY BUILOINC !1165+00 £190+00 
TA-53- 62 MPF- 62 COOLINC TOWER oll65+00 £200+00 
TA-53- 63 MPF- 63 UTILITY BUILOINC 11165+00 £200+00 
TA-53- 64 MPF- 64 COOLINC TOWER 

1 
•1165+00 £210+00 

TA-53- 65 11Pr- 65 UTILITY IIUILOINC 1 iiC!I•OO £210+00 
TA-53- 65 11Pr- 66 UNIT SU8STATION jll65+00 £210+00 
TA-53- 67 MPF- 67 UNIT SUBSTATION :1160+00 £215+00 
TA-53- 68 MPF- 68 TAHI( ICONTAftiNATEO WASTE!· !1160+00 £215+00 
TA-53- 69 MPF- 69 TAHI(ICONTAftiNATEO WRSTEI 1160+00 E215+00 
TA-53- 70 MPF- 70 115 KV SU8STATION 11165+00 (185+00 
TA-53- 71 MPF- 71 UNIT SU8STATION 1160+00 (185+00 
TA-53- 7Z MPF- 72 RECTIFIER SU8STATION > 1160+00 (185+00 
fA-53- 73 MPr- 73 AECTirltR PAD . 1160+00 (185+00 
TA-53- 74 MPF- 74 UNIT SU8STATION 1160.+00 £190+00 
TA-53- 75 MPF- 75 SUBSTATION 1160+00 (190+00 
TA-53- 75 MPF- 76 SUBSTATION H60+00 £195+00 

,!!!:.53- 77. MPr- 77 UNIT SUBSTATION I 11160+00 El95+00 
TA-53- 78 j MPF- 78 :sues TAT! ON 1160+00 £195+00 

STRUCTURE I STIIIJCTIR:T ON I STRUCTUA£ 101£1<CL.HIJRE NUtt11ER D£SICMI I REI1ARICS 

TA-53- 791 11Pr- 79 UNIT SUBSTATION 
TA-53- BOI MPF- 80 UNIT SUBSTATION 
TA-53- 81 I 11Pr- 81 SUBSTATION 
TA-53- B21 11Pr- 82 UNIT SUBSTATIOI'I 
TA-53- 831 11Pr- 83 SUBSTATION 
TA-53- B41 11Pr- 84 UNIT SU8STATION 
TA-53- B51 I'IPf'- B5 SU8STATION 
TA-53- 861 11Pr- B6 UNIT SUBSTATION 
TA-53- B71 11Pr- B7 SUBSTATION 

;TA-SJ- 881 MPr- 88 UNIT SUBSTATION 
•TA-53- 891 11Pr- 89 TRAHSrORMER STAT! CN 
TA-53- 901 ,..,._ 90 I iREMOVED 1971 

Af'PROXII1ATE 
CRIO LOCATIOfl 
1160+00 (195+00 
116:5+00 (200+00 
1160+00 E200+00 
1160+00 (200+00 
1160+00 (205+00 
1160+00 £205+00 
1160+00 (2015+00 
1160+00 (205+00 
1160+00 E210+00 
1160+00 E210+00 
1160+00 E185+00 

. TA-53- 91! ,..,._ 91 I - IAEMOVEO 1970 I I 
ITA-53- 921 11Pr- 92 'RECTiriER SUBSTATION 1116o•oo £t9o+oo· 
ITA-53- 931 ,.,..._ 93 ;REClinER SUBSTATION I 11160+00 (195+00 
[TA-53- 941 11Pr- 94 !RECTIFIER SUBSTATION I 11160+00 £195+00 
TA-53- 951 MPr- 95 'AECTirltR SUBSTATION I 11160+00-£200+00 
TA-53--961 11Pr- 96 IRECTirltR SUBSTATION I 11160+00 £205+00 

;TA-53- 971 MPr- 97 jRECTiriER SUBSTATION I IIC2+50 (207+50 
•TA-53- 981 11Pr- 98 :RECTirltR SUBSTATION I 11160+00 £210+00 

ITA-53- 99i MPF- 99 jTRAHSrORftER STATIC~ I 11160+00 (185+001 
TA-53-1 00 j MPr -1 00 i TRAHSrORMER STAT I CN'--+'· NO=T-::SHO=I4N:::..:... _____ -I-· ----,=-=-=. 
TA-53-1011 MPr-101 1.-o..t. SANITARY 1160+00 £210+00 

1 TA-53-102! MPF-102 i-.JLE. SANITARY I 11160+00 E205+00 
, TA-53-103! MPF-103 1-.JI..E. SANITARY I IICO+OO E205+00 
; TA-53-104 I 11Pf";;io4 [-.JL(, SANITARY I 11160+00 £200+00 
I TA-53-1051 11PF-105 !-.JLE. SANITARY J 11160+00 £200+00 
i TA-53-106: 11PF-J06 I-.JL(, SANITARY . 1160+00 (195+00 
jTA-53-1071 11Pr-I07 ILirT STATION. sAN•TARY 1160+00 EI90+DO 
1 TA-53-108! MPr-108 !.-o..t. SANITARY 1160+00 (190+00 I TA-53-1091 MPr-109 j-.JLE. SANITARY I IH60+00 £190+001 
TA-53-110 11Pr-IIO 1-.JL(. CRS H60+00 [185+00 
TA-53-1111 11PF-111 i-.JLE. SANITARY I 11160+00 (115+00 

I TA-53-112 i MPF-112 T.-o..t. SANITARY I IICO+OO (185+00 
[l'A-53-113 L MPr-113 :..-o...t. CRS I 11160+00 £185+00 
[TA-~3-1141 MPr-il4 II1AHHOLE. SANITARY I 11160+00 £185+00 
1 TA-53-115 j 11Pr-115 _l.-o..E. CRS I IIC5+00 E175+00 
/TA-53-1161 11Pr-116 tMANHOLE. WATER AR1 ' I 11165+00 E170+00 

iTA-53-1171 MPF-117 i-.JLE. WATER ··---+----------1'-':::':---~--=o.::=~ 
, TA-5J-11BI MPr-IIB 1..-o...t. WATER Alii' 
ITA-53-1191 I'IP.f'-119 ;-.Jl(. WATER AII'':-.--+----------+.C::::~::--;:7-:::--c:-=-1 
• TA-53-120; 11PF-120 1-.JLE, WATER I IN70+00 E160+00 
, TA-53-1211 11Pr-121 1-.JLE. WATER I IN70+00 El50+00 
1 TA-53-122 11Pr-122 -.Jl(. WATER Alii' 

i TA-53-123 MPF-123 -.JL(. WATER AR•i---+----------E~-=-;:::=.:..:;=-t 
I TA-53-124 11PF-124 -.JLE. WATER 
rT~3=iZ5iliiif'"'i~ '.-o..t. CRS I IN75•DO £115+00 
: TA-53-1261 11P'r-126 ;.-o..E. WATER All\' I IN75+00 (110+00 
i TA-53-1271 MPF-127 I11AHHDLE. WATER I IN75+00 (105+00 
itA-53"'128i P1Pr-128 [-.JLE. WATER ME"ER I IN75+00 E 90+00 
I TA-53-129 i MPr-129 !11(TERINC STATION. CRS I IN75+00 E 90+00 
TA-53-130 I MPr-130 ITAHI(, SlJRC( I IH50+00 (165+00 
TA-53-1311 MPF-131 i-.JLE. WATER I IH55+00 £185+00 
TA-53-132 i 11PF-132 1-.JLE. SIIHITARY I 11155+00 £185+00 
TA-53-133 i 11Pf'-133 :.-o..t. SIIHITARY I IICI5+0D £180+00 

'TA-53-134 t MPr-134 1-.JLE. SIIHITARY I IH55+DO £110+00 
, TA-53-135; 11Pf'-135 i-.JLE. SANITARY I IH50+00 £175+00 
[TA-53=il61Jiif'-=-i36 tiWHlLc:--siiiiTAII!_ I IICO+OO £175+00 
'TA-53-137! MPF-137 1-.JLE. WATER I IH50+0D (170+00 
TA-53-1381 MPF-138 !-.JLE. SANITARY I IH50+00 (170+00 

· TA-53-1391 MPr-139 1-.JLE. SANITARY I IICD+OD £170+00 
I TA-53-140 I 11PF-140 -.JLE. SANITARY 
TA-53-141 11PF-141 f'\.USH TAHI(, SANIT•;:;lRY:::--+-----------1:=.~~:-;.:~3 
TA-53-142 11Pf'-142 -.JL(. SANITARY ---f.:NO:=:T:::SHOI4H=:::=::=-----+-----~ 
TA-53-143 MPF-143 I , CANCELL£0 
TA-53-1441 11PF-144 ITAHI( ICOHTAftiNAT£0 14ASTEIIUNOERCROUHO IICI5+00 £21:5+00 
TA-53-1451 MPF-145 ITAHI( ICOHTAftiNATED 14ASTEJIUNOERCROUHO 11155+00 £21:5+00 
TA-53-1461 11PF-146 liWIHDLE. SANITARY I IH50+00 E220+00 I TA-53-1471 11Pf'-J47 [iiAHHoLt. SANITARY I IH50+00 (220+001 
TA-53-148 11Pf'-148 -.JLE. STORII IC5+00 £215+00 

· TA-53-1491 MPF-149 1-.JLE. SANITARY I IIC5+00 £215+00 
TA-53-150 I MPF-150 1-.JLE. STORII I IIC!I+OD £215+00 
TA-53-1511 11Pf'-151- JtiNiiLE. STORII I IIC5+00 £21:1+00 I TA-53-1521 11Pf"-i52~11fii0..E.. SANITIIn'- I IH50+0D £210+001 
TA-53-153 11PF-153 iMo.£. SANITIIn'.H50+0D £210+00 
TA-53-1541 MPF-154 1-.JLE. SANITARY I 11150+00 £210+00 
TA-53-1551 11Pf'-155 1-.JLE. SANITARY I IH50+00 £215+00 
TA-53-1561 MPF-156 1-.JLE. SANIT!In' I IH50+00 £215+00 

I STRUCTUA£ I STIIOCTI.II[ I STAIJCTI.ft£ ..at1DICLATUA£ I RE-s I CR~~I~ ~ D£SICMITION 

TA-53-1:571 MPF-1:57 1..-o..t. ~ITARY I 1"'0+00 (21:5+001 
TA-:53-t5a MPF-158 ..-o..t. Sl!tliTARY ICO+OO (220+00 
TA-53-1:591 MPF-1:59 IIWIHOL[. WlTARY I IICO+OO £22:1+00 
TA-53-160 I MPF-160 1..-o..t. SAI<•'ITARY I IICO+OO (22:1+00 
TA-53-1611 MPF-161 1..-o..t. Sl!t11TARY I IICO+OO (22:1+00 
TA-53-1621 MPF-162 1..-o..E. SAOITAiiY I IICO+OO (230+00 
TA-53-163 I MPF-163 1-.JLE. SAMITARY I IICO+OO £230+00 
TA-53-1641 MPF-164 IOISTRIBUTION BOX I IICO+OO £230+00 
TA-53-1651 MPF-16:5 I FLOW CONTRL aox, sANITARY I IH55+00 £230+00 
TA-53-1661 MPF-166 iLRCOOH. SAN:TARY I IICO+OO £230+00 
TA-53-1671 MPF-167 jtt(C-ICAL PAD I 11160+00 (215+00 
TA-53-1681 MPF-168 1-.JLE. STURft I 11165+00 £215+00 
TA-53-1691 lll'f"-169 ITRAHSFORftER STATION I 11160+00 £165+00 
TA-53-170 I P1Pr-!70 I~IT SUBSTA''IOH -1 IICO+OO £21:1+00 
TA-53-171 I MPF-171 !UNIT SUBSTA1IOH I 11160+00 £215+00 
TA-53-1721 MPF-172 IUNIT SUSSTA'IION I IICO+OO £21:5+00 
TA-53-1731 MPF-173 IUNIT SU8STA7IOH I IICO+OO £21:5+00 
TA-53-1741 MPF-174 !UNIT SUBSTA?IOH I • 11160+00 £215+00 
TA-53-1751 MPF-175 !UNIT SUIISTA'fiON I IICO+OO (215+00 
TA-53-1761 MPF-176 !UNIT SUSSTATIOH I 11165+00 £21:5+00 
TA-53-1771 MPF-177 IUNIT SUSSTATIOH I IIC5+00 £215+00 
TA-:53-1781 MPF-178 !UNIT SUBSTATION I IIC5+00 £21:5+00 
TA-:53-1791 MPF-179 IUNIT SUIISTAHON I IIC5+00 £21:5+001 
TA-:53-1801 MPF-tao IUNIT SUSSTATIOH I IIC5+00 £21:5+00 
TA-:53-tatl MPF-111 ITRANSFORftER STATION I IICO+OO E220+00 
TA-:53-1821 ftl'f"-182 IUNIT SU8STATIOH I 1,.0+00 £21:5+00 
TA-53-ta3i 11PF-183 !UNIT SU8STAT!Oft I IIC5+00 £21:5+001 
TA-53-1841 ftl'f"-184 IUNIT SUIISTAHON I IIC5+00 E215+001 
TA-53-1851 ftl'f"-185 IUNIT Sl.aSTA-r!Oft I IIC5+00 £215+00 
TA-53-11161 11PF-186 IUNIT SUIISTAHON I IIC5+00 £215+00 
TA-53-1871 ftl'f"-117 ITRAHSrOAtt(R STATION I IN:15+00 £185+00 
TA-53-1811 11PF-181 ITRAHSrQRI't(R STATION I IICO+OO £185+00 
TA-53-1891 11PF-IB9 ISUIISTATIOft I IIC:5+00 £21:5+00 
TA-53-190 I ftl'f"-190 ITRANSFOAtt(R STATION I IIC5+00 (215+00 
TA-53-191 I ftl'f"-191 ITRAHSrQAI't(R STATION I IIC5+00 £215+00 
TA-53-1921 ftl'f"-192 ITRANSf"QAtt(R STATION IHOT SHOI4H 
TA-53-1931 ftl'f"-193 ITRANSf"OAtt(R STATION IHOT SI04H 
TA-53-1941 ftl'f"-194 ITRANSFQAI't(R STATION H5:5+00 £21 0+00 
TA-53-1951 MPF-195 ITRANSFORtiER STATIOI'I IC5+00 (170+00 
TA-53-1961 11PF-196 ITRAHSrOR11ER STATION IC5+00 (180+00 
TA-53-1971 MPF-197 1-.JLE. T('-.(PHOI1( ICO+OO (185+00 
TA-53-1981 MPF-198 1..-o..E. T(i..EPHONE ICO+OO El85+00 
TA-53-1991 MPF -199 1-.JLE. TE;.EPHONE ICO+OO £215+00 I 
TA-53-2001 I'IPf'-200 

UNCLJI. ~.-,...-~:--. 
~~ ..._, .... .- . 
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STIIUCTIJR( STIU'IIIII( STRUCTURE I'IOtiENCLATURE REI1AAICS AI'PROXII'AT[ STRUCTURE ST1I.CTIJI( STRUCTURE IQI£11CLATURE ~s 
APPROX I nAT[ STRUCTURE STIIUCT\JII[ STRUCT\11[ I'IOtiENCLATURE ~ CRIO LOCATION IU«.R IXS ICNITIOII CRIO LOCATION IU1IIER IXSICNITIDN CRIO LOCATION Nl.t111ER IXSICNITIOII 

TA-53-201 MPf"-201 -.ot.E. ELECTRICAl. 1160+00 E185+00 TA-53-273 11Pf"-273 TA-53-357 MPf"-357 

1ft - TA-53-202 MPf"-202 -.ot.E. ELECTRICAl. 1160+00 E185+00 TA-53-ZIIO 11Pf"-280 TA-53-358 MPf"-358 
TA-53-203 MPf"-203 -.ot.E. ELECTRICAl. 1160+00 [185+00 TA-53-Z81 11Pf"-281 A-53-359 11Pf"-359 

N TA-53-204 MPf"-204 -.ot.E. ELECTRICAl. 1160+00 El90+00 TA-53-282 11Pf"-282 TRAILER PEilESTI\. !e5+00 (205+00 TA-53-360 11Pf"-360 -0 
t') 

TA-53-205 11Pf'-205 -.ot.E. ELECTRICAl. 1160+00 E190+00 TA-53-283 MPf"-283 TRAILER PEOESTI1.. !e5+00 [205+00 TA-53-361 11Pf"-361 
•TA-53-206 MPf"-206 -.ot.E. ELECTRICAl. 1160+00 [195+00 TA-53-284 11Pf"-284 TA-53-362 11Pf"-l62 
ITA-53-207 MPf"-207 -.ot.E. ELECTRICAl. 1160+00 E195+00 TA-53-285 11Pf"-285 TA-53-363 11Pf"-l63 
TA-53-208• HPr-208 ·-.ot.E. ELECTRICAl. 1160+00 E195+00 TA-53-286 11Pf"-286 TA-53-364 11Pf"-l64 
TA-53-209 MPf"-209 ·MANHOLE. ELECTRICAl. 1160+00 El95+00 TA-53-287 11Pf"-287 TA-53-365 11Pf"-l65 
TA-53-210! MPf"-210 '-.oi.E. ELECTRICAl. 1160+00 E200+00 TA-53-288 11Pf"-288 TA-53-366 11Pf"-l&& 
TA-53-211 · MPf"-211 '-.oi.E. ELECTRICAl. 1160+00 E200+00 TA-53-283 11Pf"-289 TA-53-367 11Pf"-367 
TA-53-212 MPf"-212 -.ot.E. ELECTRICAl. 1160+00 E200+00 TA-53-290 11Pf"-290 TA-53-368 MPf"-368 
TA-53-213: MPf"-213 ·-.ot.E. ELECTRICAl. 1160+00 E205+00 TA-53-291 11Pf"-291 TA-53-369 MPf"-369 
TA-53-214 MPf"-214 '-.oi.E. ELECTRICAl. 1160+00 [205+00 TA-53-292 11Pf"-292 TA-53-370 MPf"-370 
TA-53-215 MPf"-215 -.ot.E. ELECTRICAl. 1160+00 E205+00 TA-53-293 11Pf"-293 COOLING TOUER !e5+00 (205+00 TA-53-371 HPr-371 
TA-53-216 MPf"-216 ~E. ELECTRICAl. 1160+00 E205+00 TA-53-294 11Pf"-294 COOL! NC TOUER !e5+00 (205+00 TA-53-372 IW'f"-372 
TA-53-217. MPf"-217 -.ot.E. ELECTRICAl. I 1160+00 E21 0+00 TA-53-295 IW'f"-295 TA-53-373 IW'f"-373 
TA-~3-218, MPf"-218 .-.ot.E. ELECTRICAl. : 1160+00 E21 0+00 TA-53-296 11Pf"-296 LlrT STATION, SI.'HITARY NOT SHOWN TA-53-374 IW'f"-374 
TA-53-219· MPf"-219 -.ot.E. ELECTRICAl. i 1160+00 E210+00 TA-53-297 11Pf"-297 TA-53-375 IW'f"-375 
TA-53-220 MPf"-220 MANHOLE. ELECTRICAl. ; 1165+00 E215+00 TA-53-298 11Pf"-298 TA-53-376 IW'f"-376 
TA-53-221 : MPf"-221 .~E. ELECTRICAl. le5+00 E220+00 TA-53-299 11Pf"-299 TA-53-377 IW'f"-377 
TA-53-222 MPf"-222 SU8STATION le5+00 E215+00 TA-53-300 IW'f"-300 ~E. STORI1 1165+00 E215+00 TA-53-378 IW'f"-378 
TA-53-223· MPf"-223 SUBSTATION I le5+00 E215+00 TA-53-301 IW'f"-301 MANHOLE. SANITI•r 1165+00 E215+00 TA-53-379 IW'f"-379 
TA-53-224 IW'f"-224 TRANSrOR~R STATION le5+00 E21 0+00 TA-53-302 MPf"-302 ~(, SANITiiRY 1165+00 (215+00 TA-53-310 111'f'-380 
TA-53-225 • IPf" -225 TRAHSr~R STATION NOT SHOUN TA-53-303 11Pf"-303 ~(, SANITI•Y 1165+00 [220+00 TA-53-381 111'f'-311 

•TA-53-226 MPf"-226 ·TRANSr~R STATION le5•00 £215+00 TA-53-304 11Pf"-304 ~(, SANITiliiY 1165+00 (220+00 TA-53-382 111'f'-382 
TA-53-227' nPt-227 'SUBSTATION ' le5+00 E205+00 TA-53-305 111'f'-305 ~(, SANITflRY 1165+00 E210+00 TA-53-383 111'f'-J83 
TA-53-228 11Pf"-2Z8 TA-53-306 ---306 ~ SANIT.''IRY 1160+00 E210+00 TA-53-384 111'f'-J84 
TA-53-229 IW'f"-229 TA-53-307 IW'f"-307 HEAT EXCHCR VAl V[ PIT •1 1165+00 E210+00 TA-53-~ 111'f'-385 
TA-53-230 MPf"-230 TRAILER PEDESTAl. 1165+00 E220+00 TA-53-308 11Pf"-301 ~E. SANIT·WIY !e5+00 E210+00 TA-53-311 111'f'-311 
TA-53-231 , nPt-231 TRAILER PEDESTAl. 1160+00 E220+00 TA-53-309 111'f'-309 HEAT EXCHCR VN..V[ PIT R 1160+00 E210+00 TA-53-317 ---317 
TA-53-232 MPf"-232 TRAILER PEDESTAl. ! 1160+00 E215+00 TA-53-310 IW'f"-310 TA-53-381 111'f'-J81 
TA-53-233 MPf"-233 TRAILER PEDESTAl. ! 1165+00 £215+00 TA-53-311 IW'f"-311 ~(, SANIT;111Y !e5+00 E215+00 TA-53-319 111'f'-JI9 
TA-53-234 MPf"-234 'TRAILER PEDESTAl. 1165+00 E215+00 TA-53-312 IW'f"-312 MANHOLE. SAN IT'.liiY 1160+00 E215+00 TA-53-390 111'f'-390 
TA-53-235 nPt-235 TRAILER PEDESTAl. 1160+00 E220+00 TA-53-313 ---313 TA-53-391 111'f'-391 
TA-53-236 IW'f"-236 TRAILER PEDESTAl. 1165+00 E215+00 TA-53-314 IW'f"-314 TA-53-392 IW'f"-392 
TA-53-237 MPf"-237 TRAILER PEDESTAl. 1165+00 E215+00 TA-53-315 IW'f"-315 TA-53-393 111'f'-393 
TA-53-238 nPt-2311 TRAILER PEDESTAl. 1165•00 E215+00 TA-53-316 IW'f"-316 TA-53-394 111'f'-394 
TA-53-239 MPf"-239 TRAILER PEDESTAl. 1165•oo Ec 15+oo TA-53-317. ---317 ~E. SANIT•liiY 1160+00 £210+00 TA-53-395 IW'f"-395 
TA-53-240 ---240 R[I1QV[0 TA-53-3111 111'f'-318 TA-53-396 ---396 
TA-53-241 MPf"-241 ·R[I1QVE0 TA-53-319 11Pf"-319 TA-53-397 IW'f"-397 
TA-53-242 IW'f"-242 R[I1QV[D TA-53-320 ---320 TRAHSrORf1ER sTi:lTt ON NOT SHOWN TA-53-398 111'f'-398 
TA-53-243 MPf"-243 TRAILER PEDESTAL 1165+00 E21 0+00 TA-53-321 111'f'-321 CANCELLED TA-53-399 IW'f"-399 
TA-53-244 111'f'-244 TRAILER PEDESTAl. 1165+00 E21 0+00 TA-53-322 IW'f"-322 TRANSrOAtiER ST.'HION NOT SHOWN TA-53-400 IW'f"-400 TRANSPORTAIIL£ OfrJ CE IILD F'ORI1ERL Y TA-O-I 024 1160+00 (205+001 

TA-53-245 ,.,.-245 . REI10VEO I TA-53-323 111'f'-323 
TA-53-246 ,.,.-246 TRAILER PEDESTAl. ;1165+00 E210+00i TA-53-324 ---324 SUBSTATION NOT SHOWN 
TA-53-247 MPf"-247 TRAILER PEDESTAl. . 1165+00 £215+00 TA-53-325 111'f'-325 SUSSTATIOH NOT SHOWN 
TA-53-248 ,.,.-248 R[I1QVED TA-53-326 ---326 •1-.JLE. ELECTiliCAI. NOT SHOWN 
TA-53-249 ---249 TRAILER PEDESTAl. '·1165+00 E215+00 TA-53-327 ---~7 ~E. ELECHICAI. NOT SHOWN 
TA-53-250 ,.,.-250 TRAILER PEDESTAl. .1160+00 E215+00 TA-53-3281 11Pf"-J28 ·~[, ELECHICAI. 'NOT SHOWN Ul''C' '~- ·--· --TA-53-251 ,.,.-251 TRAILER PEDESTAl. I 1160+00 E215+00 TA-53-329 ---329 

. l ' ·., -. .- . 3 ; 

TA-53-252 ,.,.-252 TRAILER PEDESTAl. H55+00 E210+00 TA-53-330 ---330 
I - .. -·.., ..._., ,....,. .. ~ - .-. ..._,~· 

TA-53-253 MPf"-253 ~110VED TA-53-331• IW'f"-331 
TA-53-254 ,.,._254 TRAILER PEDESTAl. le5+00 E215+00 TA-53-332 11Pf"-332 
TA-53-255 ,.,.-255 TRAILER PEDESTAl. H55+00 E215+00 TA-53-3331 11Pf"-333 
TA-53-256 MPf"-256 TRAILER PEDESTAl. ·leO+OO E220+00 TA-53-334• 11Pf"-334 
TA-53-257 ,.,.-257 TRAILER PEDESTAl. :1165+00 E215+00 TA-53-333; 11Pf"-335 

FIGURE 53-7 TA-53-258 ---258 R[I1QV[D 1978 I TA-53-336 11Pf"-336 
TA-53-259 IW'f"-259 ·CANCELLED TA-53-3371 11Pf"-337 I 
TA-53-260 ,.,.-260 TRAILER PEDESTAl. !1160+00 £215+00 I TA-53-338 I IPf"-338 TA-53 STRUCTURE LOCATION INDEX TA-53-261 MPf"-261 'TRAILER PEDESTAl. . 1160+00 £215+00 TA-53-3391 IW'f"-339 
TA-53-262 ,.,.-262 TRAILER PEDESTAl. 1160+00 E215+00 TA-53-340 ---340 (2 OF 5) 
TA-53-263 ,.,.-263 TRAILER PEDESTAl. 1165+00 £215+00 TA-53-341 11Pf"-J41 
TA-53-264 ,.,.-264 TA-53-342• ---342 
TA-53-265 ,.,.-265 jCANCELLEO I I 

TA-53-343, ---343 
TA-53-266 ---266 TA-53-3441 ---344 
TA-53-267 ,.,.-267 TRAILER PEDESTAl. ·1160+00 E215+00 TA-53-3451 ---345 
TA-53-268 ,.,.-268 TRAILER PEC£STAI. .1160+00 El85+00 

1TA-53-3461 ---346 / 
TA-53-269 MPf"-269 TRAILER PEDESTAl. !e5+00 E 170+00 I ITA-53-347' 11Pf"-347 I 
TA-53-270 ,.,.-270 TRAILER PEDESTAl. 1 ~e2•oo El85•oo 1 iTA-53-3481 MPF'-341 -TA-53-271 ,.,.-271 TRAILER PEDESTAl. '1160+00 E185•00 ITA-53-349; 11Pf"-349 • 
TA-~3-272 ,.,.-272 TRAILER PEDESTAl. ;1160+00 E 185+00 I TA-53-350 I IW'f"-350 l.ltlVOSITT fiT Cft.IF'IJIIHIII 
TA-53-273 MPf"-273 TRAILER PEDESTAl. '1160+00 [185+00 ITA-53-3511 11Pf"-351 IL©s~ 

Lal ..__ _,_ .-

' 
TA-~3-274 MPf"-274 TRAILER PEDESTAL :1160+00 E185+00 jTA-53-352 ---352 ' Lal ........ - ICIIICII-

TA-53-275 MPf"-275 TRAILER PEDESTAL 1165+00 E215+00. ·TA-53-3531 MPF'-353 
TA-53-276 ---276 REI10V[Q I TA-53-354 I MPF'-354 rACiliTIES ENCINEERINC DIVISION 
TA-53-277 ,.,.-277 TRAILER P(D(STAL 1165+00 E215+00l I TA-53-355 i MPF'-355 

. TA-53-278 ,.,.-271 l ITA-53-356 11Pf"-356 I --INDEX SHEET --STRUCTURE lDCRT ION PUif -TA-53 ttESON PHYSICS rACiliTY -.... --ENC~l30 
------
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STRIJCTUM: STIU:TIJI: STRUCTUM: Hllttt:NCLATUR£ 11£-S 
APPROX 111ATE STRIJCTUR£ STRUCTI.IIE STRUCTUR£ HOIIEHClATUR£ API'IIOX I11ATE STRUCTUR£ STIIUCTI.II[ STRUCTUR£ HOttt:NCLATI« IIOWIKS ~I""TE 

ICJI18ER DES IOIITICH CAIO lOCATION ICJI18ER OCSIOIITIIIII A£..-.c:S CAIO LOCATION ICJI18ER DESIOIITIIIII CillO LOCIITION 

TA-53.-.ol lft"-401 T-.sPili!TAIILE Of-rl C£ Bt.O f"OAI1EIIL Y TA-0-1025 1460+00 £203+00 TA-53-479 MPf"-479 TRAILER, STORACE f"OAI1EIILY TA-0-612 N60+00 £200+00 TA-53-557 lft"-557 rRAILER OFFICE H60+00 £225•00 

TA-53.-.04! ,.,._.04! T~TAIILE OfTIC£ Bt.O FORt1ERL Y TA-O-I OZ6 1460+00 £203+00 TA-53-480 MPF-480 TRAILER. STORACE FORt1ERLY TA-0~613 re•oo E215 •OC TA-53-558 lft"-558 T:lAILER, OFFICE 1165•00£215•00 

TA-53-403 lft"-403 T~TAIII..E OfTIC£ Bt.O F"OIIt1ERL Y TA-O-I 028 N60+00 E205+00 TA-53-481 MPF-481 TRAILER. STORACE FORt1ERL Y TA-0-&14 N&O+OO £190+00 TA-53-~59 lft"-559 TRAILER, OFFICE N60-00 E 205+00 

TA-53-404 MPF-404 T~TAIII..E OFrJC£ Bt.O FORt1ERL Y TA-O-I 029 H60+00 E205+00 TA-53-48Z MPF-48Z TRAILER. ~AI F"OAI1EIILY TA-0-615 N60+00 E215+00 TA-53-560 MPF-560 TRAILER, OFFICE H60•00 £205•00 

TA-53-405 _.-405 T~TAIII..E OFrJCE Bt.O FORI'tERL Y TA-O-I 034 H60+00 E205+00 TA-53-483 MPF-483 TRAILER. LAI I F"ORI't[Rl Y TA-0-616 TA-53-561 ---561 TRAILER, OFFICE FORMERLY TA-55·109 H60•00 E 205+00 

TA-53-40& MPF-40& T~TAIII..E OFFIC£ Bt.O FORt1ERL Y TA-0-1036 N55+00 £210+00 TA-53-484 MPF-484 !TRAILER, STORACE f"ORI't[RL Y TA-0-617 1460+00 E19CI+OO TA-53-562 lft"-562 TRAILER, OFFICE N55+00 EZIO•OO 

TA-53-407 lft"-407 T~TAIII..E OFFICE Bt.O F"ORI'tERL Y TA-O-I 038 N55+00 E210+00 TA-53-4&:1 MPF-485 ! TRAILER. STORACE " FORHERLY TA-0-618 N60+00 [185•00 TA-53-563 MPF-563 TRAILER, OFFICE N55•00 EZIO•OO 

TA-53-408 MPF-408 T~TAIII..E OFFICE BLO f"ORI'tERLY TA-0-1044 N60+00 [220+00 TA-53-486 MPF-486 oTRA:LER. STORACE FORI'tERL Y TA-0-619 N&O+OO E 1&:1+00 TA-53-564 ---564 TRAILER, OFFICE N55•00E210+00 

TA-53-409 MPF-409 T~TAIII..E OFF"ICE BLO F"ORI'tERLY TA-0-1049 N55+00 E205+00 TA-53-487 MPf"-487 j TRAILER. STORACE f"OIIt1ERL Y TA-0-620 N65+00 E210+00 TA-53-565 I'Pf"-565 TRAILER, OFFICE N55•00E210•00 

TA-53-410 lft"-410 TRAILER. MONITORING IF"ORI't[RL Y TA-0-186 N55+00 El70+00 TA-53-488 MPf"-488 !TRAILER, STORACE FORt1ERL Y TA-0-621 H65+00 E190+00 TA-53-566 ---566 TRAILER, OFFICE N55•00E210+0 

TA-53-411 MPF-411 TRAILER. OFFICE fFORI'tERLY TA-0-196 N55+00 E180+00 TA-53-489 MPF-489 !TRAILER. STORACE FORt1ERL Y TA-0-622 N65+00 El90+00 TA-53-567 ---567 TRAILER, OFFICE N55+00E210•00 

TA-53-412 MPF-412 TRA I LEA. OFF! CE F"QRI't[RLY TA-0-197 N65+00 £210+00 TA-53-490 MPF-490 TRAILER. LAI FOAMERL Y TA-0-623 1465+00 £210+00 TA-53-568 111'f"-568 

TA-53-413 MPF-413 TRAILER. OFFICE ; F"ORI1£RL Y TA-0-297 N&O+OO £210+00 TA-53-491 11Pf"-491 TRAILER, STORACE FORt1ERL Y TA-0-624 1460+00 El90+00 TA-53-569 lft"-569 

TA-53-414 lft"-414 TRAILER, LA8 :roRI'tERL Y TA-0-298 N&O+OO £215+00 TA-53-492 MPF-492 TRAILER. STORACE FORt1ERL Y TA-0-625 TA-53-570 ---570 

TR-53-415 MPF-415 TRAILER. OFFICE "F"CRI1£RLY TA-0-299 H60+00 £1&:1+00 TA-53-493 MPF-493 TRAILER. STORACE f"OAI't[RL Y TA-0-626 1465+00 E190+00 TA-53-571 ---571 

TA-53-416 MPF-416 TRAILER. OFFICE ,f"ORMERLY TA-0-300 H60+00 E183+00 TA-53-494 MPF-494 TRAILER. STORACE FORt1ERL Y TA-0-627 H60+00 EZlO•OO TA-53-572 ---572 

TA-53.-.17 lft"-417 -TRAILER. OFFICE 'FORI1£RL Y TA-0-301 N60+00 £185+00 TA-53-495 MPF"-495 TRAILER. STO~ FORt1ERL Y TA-0-628 N65+00 E 190+00 TA-5:;-573 lft"-573 

TA-53-418 lft"-418 TRAILER. OFF ICE ·FORMERLY TA-0-302 H60+00 E205+00 TA-53-496 P1PF -4'16 TRAILER. STORACE f"OAI't[RLY TA-0-630 N60+00 E190+00 TA-53-574 lft"-574 

TA-53-419 lft"-419 TRAILER. OFFICE IF"ORI'tERL Y TA-0-311 H60+00 E210+00 TA-53-497 MPF-497 ITRAILER. STORACE f"OIIt1ERL Y TA-0-631 N55+00 £165+00 TA-53-575 ---575 TRAILER OFFICE N65•00E215•00 

TA-53-420 111'f"-42C TRAILER. OFFICE if"CRI'tERL Y TA-0-325 H60+00 E185+00 TA-53-498 MPf"-498 ; TRAILER, STORACE FORt1ERL Y TA-0-632 N60+00 E170+00 TA-53-576 lft"-576 

TA-53-421 lft"-421 TRAILER. OFFICE F"ORI'tERLY TA-0-326 N60+00 E185+00 TA-53-499 MPF-499 , TRAILER. STORACE FORHERL Y TA-0-633 TA-53-577 ---577 TRAILER, OFFICE N60•00 E205+00 

TA-53-422 lft"-422 TRAILER. OFFICE F"ORI'tERLY TA-0-327 H60+00 E215+00 TA-53-500 1ft" 500 ·TRAILER, STORACE FORt1ERL Y TA-0-634 N60+00 E215+00 TA-53-578 lft"-578 TRAILER, OFFICE N55+00 E205+00 

TA-53-423 MPF-423 TRAILER. OFFICE FCRMERL Y TA-0-328 1460+00 E185+00 TA-53-501 lft"-501 TRAILER. STORACE FORt1ERL Y TA-0-635" N60+00 E 195+00 TA-53-579 lft"-579 TRAILER OFFICE N55+00 E205+00 

TA-53.-.24 lft"-424 TRAILER. OFFICE F"ORMERL Y TA-0-329 NliO+OO E185+00 TA-53-502 MPF-502 TRAILER. LA8 f"OIIt1ERL Y TA-0-636 H60+00 E215•00 TA-53-580 I'Pf"-580 TRAILER OFFICE N!I5•00E205•00 

TA-53-425 lft"-425 TRAILER. OFFICE f"CRI'tERLY TA-0-330 N&O+OO E185+00 TA-53-503 I MPF-503 :TRAILER. LA8/0FF:_CE" f"OIIt1ERL Y TA-0-637 TA-53-581 lft"-581 

TA-53-426 lft"-426 TRAILER. OFFICE 'FORMERLY TA-0-395 N6C •00 E 205•00 TA-53-504 MPF-504 .TRAILER. STORACE FORHERL Y TA-0-638 N60+00 E190+00 TA-53-58Z 111'f"-58Z TRAILER OFFIC£ N55•00 E205•00 

TA-53-427 lft"-427 TRAILER. OFFICE FCRMERL Y TA-0-396 H60•00 E205+00 TA-53-505 t1Pf" -505 :TRill LER. REI10TE !00NTROL FORHERL Y TA-0-639 1460+00 £215+00 TA-53-583 lft"-583 

TA-53--428 lft"-428 TRAILER. OFF! CE F"CRHERL Y TA-0-397 N55+00 E 180+00 TA-53-506 lft"-506 TRAILER. STORACE f"OIIt1ERL Y TA-0-641 TA-53-584 ---584 
TA-53-429 lft"-429 TRAILER. OFF"ICE oFOAI'tERL Y TA-0-391 1465+00 E215+00 TA-53-507 lft"-507 iTRRILER. STORACE FORt1ERLY TA-0-643 1465+00 EZIO>OO TA-53-5&:1 I'Pf"-585 

TA-53-430 lft"-430 TRAILER, STORACE IF"ORMERLY TA-0-502 NliO+OO E165+00 TA-53-508 lft"-508 TRAILER. STORACE FORHERLY TA-0-644 N55+00 [170+00 TA-53-586 ---586 

TA-53.-.31 lft"-431 TRAILER. LA8 1 FCRI1£RL Y TA-0-504 1460+00 £220+00 TA-53-509 MPf"-509 'TRAILER. STCRAC£ F"ORHERL Y TA-0-645 TA-53-587 lft"-587 

TA-53_.32 11Pf"-432 TRAILER. OFfiCE •FORMERLY TA-0-432 1460+00 £220+00 TA-53-510 11Pf"-510 •TRAILER, REMOTE ~ONTROL FORt1ERLY TR-0-647 N60+00 £21 :5+00 TA-53-588 lft"-588 

TA-53-433 lft"-433 TRAILER. OFfl CE FORI'tERLY TR-0-433 H60+00 £215+00 TA-53-511 . 1ft" -511 TRAILER. STORACE FORI't[RLY TA-0-648 N6:5+00 £210+00 TA-53-589 MPr-589 

TA-53-434 lft"-434 TRAILER. OFfiCE FIJRI'tERL Y TA-0-434 H60+00 £21 0+00 TA-53-512 MPF-:H2 TRAILER. STORACE f"OAI't[RLY TR-0-649 N&O•OO E190+00 TA-53-590 MPF-:590 

TA-53-435 lft"-435 TRAILER. OFF"I CE FORMERLY TA-0-435 1465•00 E220+0C TA-53-513 lft"-513 TRAILER. OFF"ICE FORI't[RL Y TA-0-651 N60+00 E 190+00 TA-53-591 lft"-591 

TA-53-436 lft"-436 TRAILER, OfFICE F"OfiMERL Y 7A-0-436 1465+00 £215•00 TA-53-514 MPF-514 TRAILER. LP9 f"OAI't[RL Y TA-0-674 1460+00 E220+00 TA-53-592 ---592 

TA-53-437 lft"-437 TRAILER. STORACE F"CAHERLY TR-0-505 1465+00 £215+(10 TA-53-515 MPF-515 TRill LER. OF"F"l CE FOAI'tERLY TR-0-800 N55+00 E180+00 TA-53-593 lft"-593 

TA-53-438 lft"-438 TRAILER. STORAC£ oF"ORHERL Y TA-0-507 N60•00 [165•00 TA-53-516 lft"-516 TRAILER. CONTROL FORI'tERLY TR-0-903 1465•00 £215+00 TA-53-594 lft"-594 

TA-53-439 lft"-439 TRAILER, ELECTRONICS LRI F"ORI'tERL Y TA-0-508 N60•00 £190•00 TA-53-517 MPf"-517 TRAILER. LA8 FORHERLY TR-0-810 1465+00 E210+00 TA-53-595 MPF-595 

TA-53-440 lft"-440 TRAILER, LRI/OFF"ICE FORHERL Y TA-0-509 1465+00 £210+00 TA-53-518 MPf"-518 TRAILER, CONTROL f"OAI'tERLY TA-0-811 1460+00 E 190+00 TA-53-596 lft"-596 

TA-53-441 lft"-441 TRAl LER, SHOP FORI'tERL Y TA-0-510 N65•00 E190•00 TA-53-519 MPF-519 TRAILER, STORAGE DESTROYED 1983 TA-53-597 lft"-597 

TA-53-442 lft"-442 TRAILER. OfTICE F"ORI't[RL Y TA-0-511 N55+00 E 185+00 TA-53-520 MPF-520 •TRAILER. OFF"ICE FORHERL Y TA-0-826 N65+00 £215+00 TA-53-598 lft"-591 

TA-53-443 lft"-443 TRAILER. OFF! CE FCRI't[RL Y TA-0-539 1460+00 £215+00 TA-53-521 lft"-521 • TRAILER. OfFICE f"OAI't[RL Y TA-0-8Z7 N60+00 £205+00 TA-53-599 lft"-599 

TA-53-444 lft"-444 Tllfll LER. coPII'UTER FORI'tERL Y TA-0-550 1465•00 E215•00 TA-53-522 MPF-522 .TRAILER. LAI FORt1ERL Y TA-0-842 TA-53-600 lft"-600 

TA-53-445 lft"-445 TRAILER. LRI FORI'tERL Y TA-0-551 N65+00 £190+00 TA-53-523 lft"-523 TRAilER. OFFICE FORt1ERL Y TA-0-858 N55+00 E170+00 

TA-53-446 --446 TRAILER. STDIIRCE F"ORHEALY TR-0-553 N60+00 E185+00 TA-53-524 lft"-524 :TRAILER. Of"F"ICE f"OIIt1ERL Y TA-0-859 N55+00 E180+00 

I 
TA-53-447 lft"-447 TRAILER. LRI/OFF"ICE F"ORHERL Y TA-0-554 N60•00 [195•00 TA-53-525 lft"-525 TRAILER. OFF"IC£ F"OIIt1ERL Y TA-0-862 1460+00 £21 0+00 
TA-53-448 lft"-448 TllfiiLER. RI:ST ~ F"CAI'tERLY TR-0-448 TA-53-526 lft"-526 TRANSPORTABLE OI"F. BLDG. N55+00 E 185•0C 
TA-53-449 lft"-449 TllflllER. LA8 F"ORHERL Y TA-0-555 N&O+OO £215+00 TA-53-527 lft"-527 TRAILER LOUNGE H60+00 E205+ OC 
TA-53-450 lft"-450 TllfiiLER, OFFIC£ F"ORHERL Y TA-0-450 N55+00 [180+00 TA-53-528 lft"-528 'TRAILER. SHOP FOAI'tERLY TR-0-506 N55+00 £205+00 U!\'C~ 'I---., ........ -~ 

I TA-~51 11PF-451 TMILER. Sl.lli'ER f"()AI't[RL Y TA-0.-.51 1460+00 £203+00 TA-53-529 lft"-529 TRAILER, ElECTRON.' CS LA8 FORHERL Y TA-0-521 N55+00 £205+00 I .: : - -.. - ~ . 
TR-53-452 11PF-452 TMILER. OFF"IC£ F"OIIt1ERL Y TA-0-452 N60+00 E185+00 TA-53-530 ---530 CANCELLED . . I .. _~ 4 ........, ._,. ~ • - .....1 
TA-~53 ,.,._.53 TRAILER. OfTIC£ F"OAI'tERL Y TA-0-453 N&O+OO £210+00 TA-53-531 lft"-531 TRAILER. ElECTRON'CS LA8 FORt1ERL Y TA-0-531 N55+00 £205+00 
TA-53_.54 ,.,._.54 TRAilER. OFFICE F"OAI'tERL Y TA-0-454 N60+00 [185+00 TA-53-532 lft"-532 TRAILER. ElECTRONICS LA8 FORt1ERL Y TA-0-547 N55+00 £205+00 
TA-53_.55 lft"-455 TRAI LEA. OFF"l CE FQRI't[AL Y TA-0-455 N55+00 [170+00 TA-53-533 MPF-533 :TRAILER. LR8 FORHERL Y TR-0-552 1101 ,_ 

TA-53-456 11PF-456 Tllfll I LER. OFF"I C£ F"ORI't[RL Y TA-0-556 1465+00 £215+00 TA-53-534 lft"-534 !TRAILER. STORAC£ lf0Rt1ERL Y TA-0-561 N55+00 E215+00 

TA-53-457 11PF-457 TRAILER. STORACE lf"CRHERL Y TA-0-557 H65+00 E190+00 TA-53-535 MPF-535 !TRAILER. STORACE f"OAI'tERLY TR-0-574 N55+00 £215+00 

TR-53-458 _._.:sa TIMILER. ELECTRONICS LRI F"CIII't[RL Y TA-0-558 1465+00 £21:1+00 TA-53-536 lft"-536 TRAILER. STORACE f"ORfiERL Y TA-0-575 N50•00 E2 ZO.OC FIGURE 53·7 ' 

TA-53_.59 11PF-459 TllfiiLER. STOflfiC( 'F"ORHERL Y TA-0-559 1460+00 £210+00 TA-53-537 MPF-537 CANCELLED 
TR-53--460 11PF-4610 TJIIII LER. LRI fORI'tERL Y TA-0-563 1465+00 E215+00 TA-53-538 lft"-538 ITAAILER. t10NITOAIIC FORHERL Y TA-0-58Z NOT SHOWII 

TA·53 STRUCTURE LOCATION INDEX TA-53-461 11PF-46ll TRAilER. STORCAE F"ORHERL Y TA-0-564 N60+00 [165+00 TA-53-539 lft"-539 TRAILER. ElECTRON';CS LA8 FOAI'tERL Y TA-0-600 N60+00 £210+00 

TA-:13-462 lft"-462 TRAILER, LAIIOFF"ICE F"ORHERL Y TA-0-565 N&O+OO £215+00 TA-53-540 lft"-540 TRAILER. LA8/0FFiC:: F"ORHERL Y TA-0-602 N55+00 E210+00 (3 OF 5) 
TA-:13-4613 lft"-4613 TllfiiLER. OFF"IC£ FORMERLY TA-0-566 N60+00 £215+00 TA-53-541 lft"-541 TRAILER. LA8/0Frlr.£ F"ORHERLY TR-0-603 N55+00 £21 0+00 

TA-53-4614 lft"-464 TRAILER. SHOP FORt1ERL Y TA-0-567 N&:S+OO £210+00 TA-53-542 lft"-542 "TRAILER. LA8/0Frlr.£ FORt1ERL Y TA-0-605 N55+00 £203+00 

TR-53-465 11PF-4615 TllfiiLER. SHOP f"CRI'tEAL Y TA-0-568 1460+00 £215+00 TA-53-543 lft"-543 TRAILER. ElECTRON'CS LA8 FORHERL Y TA-0-606 ~+00 E205+0C 

TA-53--465 11PF-4616 TRAILER. OFfiCE FORIIERL Y TA-0-569 1465+00 £215+00 TA-53-544 lft"-544 TRAILER. OFF"IC£ f"ORHERL Y TR-0-629 1460+00 £225+00 

TA-:13-467 11PF-467 TRAILER. OFfiCE F"ORHERL Y TA-0-570 N60+00 El90+00 TA-53-545 lft"-545 TRAILER. LAI F"ORHERL Y TA-0-640 N60+00 E 190+00 

TA-53-468 lft"-468 TRAILER. STORACE f"ORI'tERL Y TA-0-572 TA-53-546 ---~6 TRAILER. CRAFTS - RELOCATED TO TA-21·374 6 •-•Z-17 II(YIS(O TO STATUS 011 I • I •., .... _ h.:... 
TA-53-469 MPr-469 TRAILER. STORACE F"OR11£RL Y TA-0-578 N&O+OO E195+00 TA-53-547 ---~47 CANCELLED .. ' ... mu II.IXX a -. ro srarus aF 1-o-a H~ Ia!' ..... 
TA-53.-.70 .....,.-470 TRAILER, LA8 F"ORI'tEAL Y TA-0-579 1460+00 £215+00 TA-53-:148 lft"-548 TRAILER. OFF"l CE f"OIIt1ERL Y TA-0-802 N&O•OO E205+00 ... - - --~ TA-53-471 lft"-471 TRAILER. OFFICE REioiOVED 1984 TA-53-549 lft"-549 ; TRAILER. LA810Fr!CE f"ORfiERL Y TA-0-131 N55+00 £205+00 

TA-53-472 lft"-472 TRAILER. STORACE f"OAI't[RLY TR-0-584 1465+00 £215+00 TA-53-5:10 MPF-5511 IMIVOIIITY fiT OILI,.._III 
TA-53-473 lft"-473 TRAILER, LA8 F"ORMEiiL Y TA-0-585 1460+00 £215+00 TA-53-551 lft"-5:51 IL©S~ .... ---·-~ TR-:13-474 lft"-474 TRAI LEA. OFrt CE F"OAI'tEALY TA-0-607 1460+00 E 185+00 TA-:13-552 lft"-552 TRAILER LA810FF•CE H60+00 EZ20+0C 

.... ____ 
TA-53-475 lft"-475 TRAILER. OFFICE F"ORMERL Y TA-0-608 1465•00 E210+00 TA-53-553 lft"-553 
TA-53-476 lft"-476 TRAILER. OFFICE f"OAI'tEALY TR-O-S09 1465+00 [215•00 TA-53-554 lft"-554 .F'ACILITIES ENCINEDUNC DIVISION 
TA-53-477 MPF-477 TRAILER. STDRAC£ f"OAI't[RL Y TA-0-610 TA-53-555 lft"-555 
Tlt-53_.78 11PF-478 TRAILER. STORfiCE FORHERLY TA-0-611 1460+00 E190+00 TA-53-5':16 lft"-5':16 --INDEX SHEET - .,. 

\ 
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STRUCTIJRE STIIIJCT1JII( STAIJCTUR( NOt1£HCLATIJRE R~S 
RPPROXII'IITE STRUCTUR( STJII.ClUI[ STRUCTIJRE HOttEJ«:LATIJRE ~s 

RPPROXII'IITE STRUCTIJRE ~ STAIJCT\JR£ NOt1£HCLATIJRE ~s RPPROXI""'Tt 
NU1111ER OESIQIITIOM CRJO LOCRTIOH NUI1IIER OESJQIITIOII 

' CRIO LOCRTION NUI1IIER OESICIIIfiOII CRID LOCATION 
TA-53-601 lll'f"-601 TA-53-679 11Pf"-679 TA-53-757 11Pf"-757 

10 - TA-53-602 I'IPf"-602 TA-53-680 11Pf"-680 TA-53-751 11Pf"-758 
TA-53-603 I'IPf"-603 TA-53-681 11Pf"-681 TA-53-759 ..r-759 

N TA-53-604 I'IPf"-604 TA-53-682 11Pf"-682 TA-53-760 11Pf"-76D -0 TA-53-605 lll'f"-605 TA-53-683 11Pf"-683 TA-53-761 lll'f"-761 

"' TA-53-606 ..r-606 TA-53-684 11Pf"-6M TA-53-762 ..r-762 
TA-53-607 I'IPf"-607 TA-53-685 11Pf"-685 TA-53-763 ..r-763 
TA-53-608 lll'f"-608 TA-53-686 11Pf"-686 TA-53-764 lll'f"-764 
TA-53-609 I'IPf"-609 TA-53-687 11Pf"-687 TA-53-765 lll'f"-765 
TA-53-610 lll'f"-610 TA-53-688 11Pf"-688 TA-53-765 lll'f"-765 
TA-53-611 lll'f"-611 TA-53-689 11Pf"-689 TA-53-767 lll'f"-767 
TA-53-612 lll'f"-612 TA-53-690 11Pf"-690 TA-53-768 lll'f"-768 
TA-53-613 lll'f"-613 TA-53-691 11Pf"-691 TA-53-769 lll'f"-769 
TA-53-614 I'IPf"-614 TA-53-692 11Pf"-692 TA-53-770 ..r-770 
TA-53-615 I'IPf"-615 TA-53-693 11Pf"-693 TA-53-771 I'IPf"-771 

'TA-53-616 lll'f"-616 TA-53-694 11Pf"-694 TA-53-772 ..r-772 
TA-53-617 I'IPf"-617 TA-53-695 11Pf"-695 TA-53-773 ..r-773 
TA-53-618 lll'f"-618 TA-53-696 11Pf"-696 TA-53-774 ---774 
TA-53-619111Pf"-619 ' TA-53-697 11Pf"-697 TA-53-775 lll'f"-775 

•TA-53-620 lll'f"-620 ' TA-53-698 11Pf"-698 TA-53-776 ..r-776 
, TA-53-621: lll'f"-621 TA-53-699 11Pf"-699 TA-53-777 lll'f"-777 
TA-53-622.11Pf"-622 i TA-53-700 11Pf"-700 TA-53-778 lll'f"-778 

'TA-53-623 lll'f"-623 I TA-53-701 11Pf"-701 TA-53-775 I'IPf"-779 
'TA-53-624 I'IPf"-624 TA-53-702 11Pf"-702 TA-53-780 ..r-780 
TA-53-625 I1Pf" -625 i TA-53-703 11Pf"-703 TA-53-781 lll'f"-781 
TA-53-626!11Pf"-626 TA-53-704 lll'f"-704 TA-53-782 I'IPf"-782 
TA-53-627 I,.,. -627 TA-53-705 11Pf"-705 TA-53-783 ..r-783 

ITA-53-628!11Pf"-628 I TA-53-70& 11Pf"-706 TA-53-784 11Pf"-7M 
TA-53-629 I1Pf" -629 TA-53-707 11Pf"-707 TA-53-785 ..r-785 

'TA-53-630:I1Pf"-630 TA-53-708 11f'f'-708 TA-53-78& ..r-78& 
.TA-53-631•11Pf"-631 TA-53-709 11f'f'-709 TA-53-787 lll'f"-787 
·TA-53-632:11Pf"-632 TA-53-710 11Pf"-710 TA-53-788 ..r-788 
TA-53-633:11Pf"-633 ' TA-53-711 Hl'f'-711 TA-53-789 lll'f"-789 . 
TA-53-634111Pf"-634 TA-53-712 11Pf"-712 TA-53-790 lll'f"-790 

• TA-53-635 . I1Pf" -635 TA-53-713 11Pf"-713 TA-53-791 ..r-791 
TA-53-636·11Pf"-636 TA-53-714 Hl'f'-714 TA-53-792 lll'f"-792 
TA-53-637 lll'f"-637 TA-53-715 Hl'f'-715 TA-53-793 lll'f"-793 
TA-53-638 lll'f"-638 TA-53-716 Hl'f'-716 TA-53-794 ..r-794 
TA-53-639 lll'f"-639 TA-53-717 Hl'f'-717 TA-53-795 lll'f"-795 

.TA-53-640 lll'f"-640 I TA-53-718 11Pf"-718 TA-53-796 lll'f"-796 
TA-53-641 lll'f"-641 TA-53-719 lll'f"-719 TA-53-797 lll'f"-797 
TA-53-642 lll'f"-642 TA-53-720 11Pf"-720 TA-53-798 ..r-798 
TA-53-643 lll'f"-643 .. TA-53-721 !HI'f'-721 TA-53-799 lll'f"-799 
TA-53-644 lll'f"-644 I TA-53-722:11Pf"-722 TA-53-800 lll'f"-800 
TA-53-645 lll'f"-645 TA-53-723'11f'f'-723 
TA-53-64& lll'f"-646 TA-53-724•11Pf"-724 
TA-53-647 lll'f"-647 TA-53-725!11Pf'-725 
TA-53-648 I'IPf"-648 TA-53-726111Pf"-726 
TA-53-649 I1Pf" -649 1 : TA-53-727 111Pf"-727 
TA-53-650 11Pf"-li50 j_ TA-53-728111Pf"-728 

UNCL~~.SSIF~ED TA-53-651 .lll'f"-651 I TA-53-729111Pf"-729 
TA-53-652 I'IPf" -652 TA-53-730111Pf"-730 
TA-53-653 I1Pf" -653 j_ TA-53-731 :HI'f'-731 
TA-53-694 lll'f"-654 TA-53-732'11Pf"-732 
TA-53-655 lll'f"-655 TA-53-733111Pf"-733 
TA-53-65& lll'f"-655 TA-53-7J4,11Pf"-734 
TA-53-657 lll'f"-657 TA-53-735'11Pf'-735 

.TA-53-658 lll'f"-658 I TA-53-731iii1Pf'-736 FIGURE 53-7 
· TA-53-659 · I1Pf" -659 I ITA-53-737 Hl'f'-737 
TA-53-6&0. lll'f"-660 ' TA-53-738.11Pf"-738 
TA-53-66 I I1Pf" -66 I I LTA-53-739 Hl'f'-739 TA-53 STRUCTURE LOCATION INDEX 

• TA-53-662 I1Pf" -662 LTA-53-740 11Pf"-740 (40F 5) TA-53-663 I'IPf" -663 [TA-53-741 .11Pf"-741 
;TA-53-6&4 lll'f"-664 [TA-53-742'11Pf"-742 
TA-53-665 I'IPf" -665 TA-53-743111Pf"-743 

• TA-53-666 I'IPf" -666 I ·TA-53-744·11Pf"-744 
TA-53-667 lll'f"-667 TA-53-745'11Pf"-745 

· TA-53-668 lll'f"-668 ' ITA-53-746ii1Pf"-746 
I · TA-53-669 I'IPf" -669 I TA-53-747 Hl'f'-747 s ~I-Z9-G I!!\IIKO ll1l.f ILOCII 8 1M& TO ST&l'IIS fiT 7-- ~ JL ~ TA-53-670 lll'f"-670 l jrA-53-748·11Pf"-748 I ~ - - .. --TA-53-671 lll'f"-671 ' ; TA-53-749 11Pf"-749 

TA-53-672 lll'f"-672 I I TA-53-750 Hl'f'-750 tiel 'tOll TY f1l' CJI..IF'DIIIII" 
TA-53-673 lll'f"-673 I TA-53-751 11Pf"-751 

!L©s~ .... -.--.-.~ 
TA-53-674 lll'f"-674 ; TA-53-752 Hl'f'-752 

-~----•TA-53-675 lll'f"-675 TA-53-753 111Pf'-753 
· TA-53-676 I'IPf" -676 I I TA-53-754 Hl'f'-754 rACILITIES EHCINEERINC DIVISION ,ffl-53-677 lll'f"-677 • TA-53-755 lll'f"-755 

\~/' 
jTA-53-67811'1Pf"-678 

' TA-53-756'11Pf"-756 --INDEX SHEET -- ~ 
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STRUCTURE ~CJII STRIJCTUAC 101£1'1Ct.ATURE REtoARKS APPIIOX 111ATE STRIJCTIJAE STRIJCTlJI[ 

STRIJCTUR£ IOIEI'Ct.ATUR£ ~5 
APPIIOX I11AT[ STR\JCTUR£ STAUCTIJII[ STRUCTIJil£ NOriEI'ICt.IITIJAE ~s 

N'PIIOX I11AT[ 
~ CRIO LOCATION tua:R OESICMITICJI CRIO LOCATIOII IUI8EA OESICMITICJI CR I C LOCATI 011 

TA-:53-BOI l"''f"-801 TA·53·879 MPF·879 TRAHSPORTAIII[R STORAGE 1160•00 E z2o-oc 
TA-53-802 t'l'f"-BOZ . TRANSPORTAl HER, STORAGE N60•00 E190•00 TA·53·8BO MPF·8BO TRAILER, OFFIC; N50•00 EZ 15-<X 
TA-53-B03 t'l'f"-803 TRANSPORTAl HER STORAGE 1160-00 El90•00 TA·53·8BI MPF·8BI TRAHSPORTAINER STORAGE 

N -0 
(') 

TA-53-804 i t'l'f"-804 'T~TAINER. STORACE 1160+00 E215+00 TA·53·88Z MPF·8B2 TRANSPORTABLE OFF. 8LOii 1155+00 EZIO.OC 
TA-53-805 t'l'f".-805 TRANSPOATAINER, STORACE 1160+00 E215+00 TA·53·8B3 MPF·8B3 STORAGE BLDG. 1160+00 E215•0C . 
TA-53-806 t'l'f"-806 T~TAINER. STORACE 1165+00 E215+00 TA·53·BB4 MPF·884 STORAGE SLOG. N60•00 [215+0< 
TA-53-807 t'l'f"-907 .f~TAINER. STORACE 1160+00 [ 195+00 TA-53·885 MPF-885 TRANSPORTABLE OFF. BI.IX 1155•00 E2()So()(: 
TA-53-B09 t'l'f"-909 j~TAINER. STORACE 1160+00 E200+00 TA-53·886 MPF·8B6 TRANSPORTABLE OFF B _or. 1155+00 f:2~·0C 
TA-53-809 t'l'f"-909 TRANSPORTAINER. STORACE 1155+00 E1BO+OO 
TA-53-910 l"''f"-810 !TRAILER OFFICE N65•00 EZ15•00 TA·53·8BB MPF·BB8 TRAILER OFFICE 1160•00 £205-0C 
TA-53-911 t'l'f"-911 ' TA-53·889 MPF·BB9 TRAILER, REST !OOM N55•00 EZ05.0C 
TA-:53-912 t'l'f"-812 ~TAINER. STORACE 1160+00 [190+00 
TA-53-913 l"''f"-813 :T~TAINER. STORACE 1155+00 [180+00 
TA-53-814 t'l'f"-914 !~TAINER. STORACE 1160+00 E165+00 
TA-53-915 t'l'f"-915 :~TAINER, STORACE 1155+00 EIBO+OO ' 
TA-53-816 l"''f"-816 .T~TRINER, STORACE 1160+00 (220+00 
TA-53-9171 t'l'f"-817 T~TAINER. STORACE 1165+00 E215+00 

:TA-53-8181 t'l'f"-818 TRRfSPORTAINER, STORACE! N60o00 E 190o00 ! 
TA-53-819· l"''f"-819 T~TAINER. STORACE N60o00 E 190o00 

: TA-53-820 . t'l'f" -820 T~TAINER, STORACE! TA·53·898 MPF·89B TRANSPORTABLE, OFF. BLDG N65+00 E210•0C: 
: TA-53-821 i t'l'f"-821 T~TAINER, STORACE 1 

• TA-53-822 · l"''f"-822 T~TAINER, STORACE 
!TA-53-823' t'l'f"-823 i 
. TA-53-824 I t'l'f" -824 T~TRINER, STORACE, REMOVED 19B5 
.TA-53-825' t'l'f"-825 T~TAINER. STORACE 1160+00 E21 0+00 
: TA-53-826 t'l'f"-826 
' TA-53-827 · t'l'f" -827 STORAGE SHED ·--•TA-53-828. t'l'f"-828 TRANSPORTAINER, STORACE 1160+00 ( 165+00 
TA-53-8291 t'l'f"-829 T~TAINER. STORACE 1160+00 [165+00 i ·------r TA-53-830 : t'l'f" -BJo TRANSPORTAINER, STOIWICE ' 1160+00 [165+00 -:TA-53-831. t'l'f"-331 :T~TAINER. STORACE 1160+00 (165+00 
TA-53-832 t'l'f"-832 :TRANSPOATAINER. STORACE --1160+00 EJ65+00 

f TA-53-833 • t'l'f" -833 TRANSPOATAINER. STOIWICE 1155•00 EZ~·OO 
ITA-53-834. t'l'f"-934 TRANSPOATAINER. STOIWICE N55•00 EZZO+OO 
TA-53-935 t'l'f"-935 TRANSPOATAINER. STORACE 1155+00 E205+00 

.TA-53-836 l"''f"-836 TRANSPOATRINER. STORACE N55•00 EZZO.OO -'TA-:53-837 t'l'f"-937 TRANSPOATRINER. STOAACE R£MOVEO 1984 
· TA-53-938 t'l'f"-938 
.TA-53-939 t'l'f"-939 , T~TAINER. STORACE 1160+00 E2J 5+00 I 
·TA-53-840 l"''f"-840 TRANSPOATAJNER. STOIWICE NIO+OO EZIO+OO 
: TA-53-941 t'l'f"-941 TRANSPOATAINER. STORACE 1160+00 E21 0+00 
·TA-53-842 t'l'f"-942 TRAHSPORTAINEit, STORAGE: N60o00 EZIO+OO 
TA-53-843 t'l'f"-943 TRANSPOATAINER. STORACE 1160+00 E2 I 5+00 
TA-53-844 t'l'f"-844 TRANSPOATRINER. STORACE 1160+00 E210+00 I 

·TA-53-945 t'l'f"-945 TRANSPOATAINER. STOIWICE ! 1155+00 EIBO+OO 
TA-53-946 t'l'f"-946 TRANSPORTAINER. STOIWICE •1150+00 E21 0+00 
TA-53-847 l"''f"-947 TRANSPOATAINER. STORACE ' 11150+00 E210+00 I 
TA-53-848 t'l'f"-841 TRANSPOATAINER. STOIWICE : 11150+00 E21 0+00 

• TA-53-849 t'l'f"-849 TRANSPORTAINER. STOIWICE 
· TA-53-850 t'l'f"-850 TRANSPORTAINER. STOIWICE : 115:5+00 EZ20>00 
: TA-53-851 t'l'f"-851 TRANSPOATRINER. STOMCE , 115:5.00 EZZO+OO 
TA-53-852 l"''f"-852 TRANSPOATRINER. STOAACE . .~·00 EZ05+00 

. TA-53-853 l"''f"-853 T~TRINER. STORACE . 115:5.00 EZZOoOO, 
:TA-53-854 l"''f"-854 TRANSPOATAINER. STOAACE , 115:5•00 EZZOoOO ! 
·TA-53-855 l"''f"-855 TRANSPORTRINER. STORACE · 1155+00 EZ20o00 ' 
· TA-53-856 t'l'f"-856 T-.sPQR'MINER. STORACE .N55o00 [220+00 ! 
TA-53-857 t'l'f"-857 TRANSPOATRINER. STORACE . '1155•00 EZZO•OO ' I 

TA-53-858 t'l'f"-858 TRANSPORTAl NER STORAGE, 1155-QQ[~ I ' FIGURE 53-7 
[TA-53-859 t'l'f"-859 TRANSPORI'AINEit, STORAGE 1155•00 EZ05+00 I 
!TA-53-860 t'l'f"-860 TRANSPOATAINER. STOIWICE 11155'00 E 165•00 I ' 
ITA-53-861 t'l'f"-861 TRANSPOATRINER. STOAACE I ! I TA-53 STRUCTURE LOCATION INDEX 
:TA-53-MZ --852 TltANSPQitfAINEit STOIUGE I (5 OF 5) TA·53·863. --813 TltANSPQin'AINEit STORAG€: I I 
·TA·53·H4 --864 TltANSPO!n' A I HER. STOIUGE I ! I 
TA-53-~ 

__ ., 
TRANSPORTAINEit, STOitAGE . I I T~-53-.... __ ... TltAieSPOin AI N£1t STOitAGE 1155•00 EZ05•00 r 

' ! TA·53·867: --887 TltANSPOin'AI NEit STORAG€: 1155'00 EZ20o00 I ! TA·53·868' --161 TltAieSPOin AI N[lt STOIUIG€, I I I ·t·tl·~"f:-D TD STATVS 01 t·e·l? jtt.e. ~ 
~ ·TA-53-869· -·869 TltANSPO!n' AIN[It STORAG€: I ! ... 

s •a-e~ mu ILilOI a_~~- 01 7-IMI 

'"' 
,. 

TA·53-B70 --870 r.uNSPORfAINER STORAG€ · 115:5•00 E2ZOoOO ~ 
i loa - - .. -1--TA-53-671 --B71 TltiiHSPORT AIN E II STOll AGE 

) 

TA·53·B12 --en TRAHSPOR'rAINER STORAGE 115:5•00 EZ20+0C 

I I I 

LIIIVIMITT f1l' CIILlf'CIIIUI 
TA·53-B73 --·73 TltAH5PQRT A IN[ II STOIIAG£ I I ~·00 EZZO•OO 

!L©s~ 
... ..._ __ ,_ 

TA-53·B74 --874 TltAHSPORTAINER STOll AGE 115:5+00 EZ05+0C 

... ._ ____ 
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TA-54 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 54 contains four waste handling/disposal areas (G, H, J, and L) and 

supporting office space. The main function of the site is solid radioactive and hazardous 

waste management (DOE, 1987a). 

TA-54 lies at elevations between about 6,400 feet asl near its eastern edge and 6,920 feet 

asl near its western edge. The technical area extends in an northwest-southeast direction 

along the Laboratory boundary with Sandoval and Santa Fe counties. The structures and 

waste handling areas are located on Mesita del Suey, a finger mesa that is bounded by 

Ca_ada del Suey Canyon on the north and by Pajarito Canyon on the south. TA-54 lies on 

welded Bandelier Tuff, in the Pinon-Juniper, Ponderosa Pine/Pinon-Juniper and 

Shrub-Grass-Forb overstory vegetation zones. Soil types in the area include Hackroy 

sandy loam, Totavi gravelly loamy sand, Nyjack loam, Hackroy-Rock outcrop complex, 

Servilleta loam, Penistaja sandy loam, Prieta silt loam, and rock outcrop {Nyhan et al., 

1978). 

At TA-54, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 5,680 to 5,880 feet asl. Over 700 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

The floor of Pajarito Canyon south of TA-54 is underlain by alluvial silt, sand, and gravel, 

and the underlying bedrock is welded and non-welded Bandelier Tuff. Drill-holes in the 

canyon encountered 8 to 11 feet of alluvium in the center of the channel, thinning toward 

the canyon walls. Perched ground water occurs in the alluvium of Pajarito Canyon south 

of TA-54, but it is not connected hydraulically with the main aquifer. The saturated 

thickness of the alluvium in Pajarito Canyon varies, but average 10.01 feet in a monitoring 

well closest to TA-54. Seasonal fluctuations are noted in the saturated thickness of the 

alluvium, with the highest water levels occurring in the summer. The range in flow rate of 

this perched ground water is 8 to 23 feet per day (IT, 1987a). A perched water table was 

not found in Canada del Suey. 

WP:LAN:T A-1649/58 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-54 

54-001 
54-002 
54-003 
54-004 
54-005 
54-006 
54-007 
54-008 
54-009 
54-010 
54-011 
54-012 
54-013 
54-014 
54-015 
54-016 
54-017 
54-018 
54-019 
54-020 
54-021 
54-022 

WP:LAN:TA-1724-49 

HAZARDOUS WASTE CONTAINER STORAGE IN AREAS G & L 
COMPRESSED GAS STORAGE IN AREA L 
MATERIAL DISPOSAL AREA G (renumbered) 
MATERIAL DISPOSAL AREA H 
MATERIAL DISPOSAL AREA J 
MATERIAL DISPOSAL AREA L 
SEPTIC SYSTEMS IN AREAL AND TA-54 WEST 
SEWAGE TANK IN AREA L 
TREATMENT TANKS IN AREA L 
UNDERGROUND TANK IN AREA G 
TAU WASTE PACKAGING (renumbered) 
COMPACTORS IN AREAS G AND L 
TRUCK WASHING PITS AND OPERATIONAL RELEASES 
RADIOACTIVE WASTE STORAGE SHAFTS AND PITS 
SURFACE STORAGE OF RADIOACTIVE WASTE 
SUMPS IN AREA G AND TA-54 WEST 
MDA-G DISPOSAL PITS ACTIVE BEFORE 11/19/1980 
MDA-G DISPOSAL PITS ACTIVE AFTER 11/19/1980 
MDA-G DISPOSAL SHAFTS ACTIVE BEFORE 11/19/1980 
MDA-G DISPOSAL SHAFTS ACTIVE AFTER 11/19/1980 
WASTE OIL STORAGE TANKS IN AREA G 
LEAKAGE FROM PCB TRANSFORMER 



54-001 HAZARDOUS WASTE CONTAINER STORAGE IN AREAS G ' L 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 

TA-54 
CONTAINER STORAGE AREA 
STORAGE 
ACTIVE 
1963 · PRESENT 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
PCBs 
MIXED WASTE 
HAZARDOUS MATERIALS 

HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

Several container storage areas for hazardous waste are present in TA-54: 1) A site in Area L contains a bermed storl 
area for pails and drums [54-001(a)]. This site is constructed over an old lab burial site [pit A, see 54-006(a)] whi 
was in operation from 1964 to 1975. The area is permitted for storage of hazardous waste. 2> There is a site in Arel 
where chemical waste containers are accumulated for packaging and storing at TA-54-31 [54·001(b)]. 3) A bermed asphal 
pad area stores waste oil and hazardous materials at AreaL [54-001(c)]. 4) PCB building, TA-54-39 [54-001(d)l, is u1 
to store PCB waste in AreaL. The building's dimensions are 40' x 40'. 5) Another permitted storage area in AreaL, 
TA-54-32 [54-001(e)], is a concrete pad divided into six cells, each with a collection sump. The area is roofed and 1 
drums are stored on grating and pallets. 6) East of TRU storage pads 1-4 in Area G, there is a storage area for 
equipment such as empty drums [54-001(f)l. 

WASTE INFORMATION 

Most hazardous waste types are managed at these locations. This includes the storage of solvents, oils, gas cylinders 
mixed waste, miscellaneous chemicals, and coolants. The packaging site [54-001(b)l manages primarily lab pack 
quantities of hazardous waste. The bermed asphalt pad [54-001(c)] stores containers of waste oil that could contain 
metals and solvents but is primarily used for hazardous material storage. No waste information is available on 
54-001(f). 

RELEASE INFORMATION 

LANL employees state that a spill has occurred in the AreaL storage area [54-001(a)l. No evidence of release was 
observed at the packaging facility [54-001(b)] during the VSI. Oil staining on the asphalt at 54-001(c) was observed 
during the VSI. 

SWMU NUMBER CEARP 

54-001(a) ** 

54-001(b) ** 
54-001(c) ** 

54-001(d) ** 
54-001(e) ** 
54-001( f) ** 

SWMU CROSS-REFERENCE LIST 

IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

? 54.007 Tsk 46 
? 54.056 
? 54.055 Tsk 46 

54.047 Tsk 46 
? 54.056 

Tsk 46 
54.002 Tsk 46 

Tsk 46 

39 

32 
41 

99 
25 
37 

ABOVE PIT A, AREA L 

TA-54-31, AREA L 
AREA L 

TA-54-39, AREA L 
TA-54·32, AREA L 
EAST OF TRU PADS, AREA G 

? Indicates uncertainty with RFA Unit correlati 
** No corresponding E. R. Program unit. 



54-002 COMPRESSED GAS STORAGE IN AREA L 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-54 
COMPRESSED GAS STORAGE 

MATERIALS MANAGED HAZARDOUS ~ASTE 
MIXED ~ASTE 

UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 7 - PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

The compressed gas cylinders are stored at various locations throughout AreaL. The cylinders contain hazardous and 
mixed waste. They are stored at these locations until detonated by LANL. 

WASTE INFORMATION 

Cylinders containing various types of compressed gases are stored in these areas. 

RELEASE INFORMATION 

Some of the cylinders may be leaking their contents to the air when they are brought to the area. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-002 ** 54.045 Tsk 46 : 42 AREA L 

** No corresponding E. R. Program unit. 



54-003 MATERIAL DISPOSAL AREA G 11/05/90 

NOTES 

SWMU No. 54-003(a) has been deleted because MDA-G is addressed in SWMU 
Nos. 54-014, 54-017, 54-018, and 54-019. SWMU No. 54-003(b) has been 
renumbered to SWMU No. 54-015(h). 



54-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
SHAFT 
DISPOSAL 
INACTIVE 
1961 - 1986 
UNKNOWN 
KNOWN 

MATERIAL DISPOSAL AREA H 11/01/90 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
RADIOACTIVE WASTE 
HAZARDOUS WASTE 
HE 
MIXED WASTE 

UNIT INFORMATION 

Material Disposal Area H (MOA-H) consists of nine 6-ft diameter shafts with depths up to 60 feet. Shafts 1-8 were us' 
for disposal of waste prior to implementation of RCRA regulations on November 19, 1980. Shafts 1-8 are apparently 
capped with soil to an unknown depth. Shaft 9 was used for disposal of waste before and after November 19, 1980. It 
was used from July 1980 to 1986; no radioactive or RCRA-regulated waste has been placed in Shaft 9 since 1984. A 
closure plan was submitted for MDA-H under RCRA regulations and it is no longer used. The period of use for all MDA-1 
shafts is as follows: 

SHAFT NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

PERIOO OF USE 
1961 
1961-1963 
1963-1964 
1964-1966 
1966-1967 
1967-1969 
1967-1971 
1971-1979 
July 1980·1986 

There are no shafts or pits in MDA·H that are used for waste storage. 

WASTE INFORMATION 

Materials that were not radioactively contaminated were intended for MDA-H. However, it is known that parts 
contaminated with or containing depleted uranium have been placed in MDA-H and there is a possibility that some 
transuranic-contaminated parts were placed in Shafts 1-8. Tritium, beryllium, lithium, and HE-contaminated items wer• 
also placed in Shafts 1-8. Two containers with 15 lbs of solid lithium hydride were placed in Shaft 9 in 1981. Othe1 
material in Shaft 9 includes beryllium, magnesium, depleted uranium, tritium, and various foams. 

RELEASE INFORMATION 

Tritium at trace levels was detected in subsurface samples taken near one of the shafts. 

SWMU CROSS-REFERENCE LIST 

SIJMU NUMBER CEARP IDENTIFICATION NUMBER~Sl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-004 TA54-1-L-A-HW/RW 54.005 Tsk 46 85 SHAFT 1 I MDA-H 
MDA-H 
TA54-1-L-A-HW/RW 54.005 Tsk 46 86 SHAFT 2, MOA·H 
MOA-H 
TA54-1-L-A-HW/RW 54.005 Tsk 46 87 SHAFT 3, MOA-H 
MDA-H 
TA54-1-L-A-HW/RW 54.005 Tsk 46 88 SHAFT 4, MDA·H 
MOA-H 
TA54-1-L-A-HW/RW 54.005 Tsk 46 89 SHAFT 5, MOA-H 
MDA-H 
TA54-1-L-A-HW/RW 54.005 Tsk 46 90 SHAFT 6, MDA-H 
MOA-H 
TA54-1-L-A-HW/RW 54.005 Tsk 46 91 SHAFT 7, MDA-H 
MOA-H 

(continued) 



54-004 

SW'MU NUMBER 

54-004 

MATERIAL DISPOSAL AREA H 

Page 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

TA54-1-L-A-H~/R~ 54.005 Tsk 46 : 92 
MDA-H 
TA54-1-L-A-H~/R~ 54.005 Tsk 46 : 93 
MDA-H 

11/01/90 

ASSOCIATED STRUCTURES 

SHAFT 8, MDA-H 

SHAFT 9, MDA-H 



54-005 

LOCATION TA-54 
TYPE OF UNIT(s) LANDFILL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE PRE 1966 -
HAZARDOUS RELEASE UNKNOIJN 
RADIOACTIVE RELEASE UNKNOWN 

MATERIAL DISPOSAL AREA J 11/01/90 

PRESENT 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 
SUSPECTED RADIOACTIVE WAS" 

UNIT INFORMATION 

Material Disposal Area J (MDA-J) is a 2.65-acre site that is used for disposal of wastes over which LANL wishes to 
maintain administrative control. Pit 1, located outside the intrusion fence, was used for waste disposal until 19~ 
Pits 2-4 and Shafts 1-2 were used for disposal of waste after implementation of RCRA regulations on November 19, 19~ 

These 3 pits and 2 shafts are located inside the intrusion fence. The shafts are 6 ft in diameter; Shaft 1 is 65 f1 
deep. During the VSI, drums of ammonium bifluoride were observed in Pit 3 prior to the drums being covered with soi 
The period of disposal for each pit and shaft are as follows: 

UNIT 
Pit 1 
Pit 2 
Pit 3 
Pit 4 
Shaft 1 
Shaft 2 

PERIOD OF USE 
? - 1966 

1966 - 1984 
1984 - 1989 
1989 - present 
1984 - present 
1984 - present 

There are no pits or shafts in MDA-J that are used for waste storage. 

WASTE INFORMATION 

MDA-J received equipment wastes that were possibly contaminated with HE. All wastes currently buried at MDA-J must 
certified to be free of detonatable quantities of HE. Other wastes include asbestos and possibly hazardous and low
level radioactive waste. 

RELEASE INFORMATION 

It is unknown whether hazardous or radioactive releases have occurred from MDA-J. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-005 TA54-1-L-A-HW/RW 
MDA-J 
TA54-1-L-A-HW/RW 
MDA-J 
TA54-1-L-A-HW/RW 
MDA-J 

TA54-1-L-A-HW/RW 
MDA-J 
TA54-1-L-A-HW/RW 
MOA-J 
TA54-1-L-A-HW/RW 
MDA-J 

54.050- Tsk 46 94 
54.052 

? 54.050- Tsk 46 95 
54.052 
54.006 Tsk 46 43 96 

? 54.048 
? 54.049 
? 54.050-

54.052 
54.048 
54.049 
54.053 Tsk 46 97 
54.054 
54.053 
54.054 

ASSOCIATED STRUCTURES 

PIT 1 I MDA-J 

PIT 2, MDA-J 

PIT 3, MDA-J 

PIT 4, MDA-J 

SHAFT 1 I MDA-J 

SHAFT 2, MDA-J 

? Indicates l.l'lCertainty with RFA Unit correl 



54-006 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
LANDFILL 
DISPOSAL 
INACTIVE 
1964 - 1986 
UNKNOI.IN 
NONE 

MATERIAL DISPOSAL AREA L 11/01/90 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
RADIOACTIVE WASTE 
HE 

UNIT INFORMATION 

Material Disposal Area L (MDA-L) is a 2-acre site that was the principal chemical waste disposal area for LANL from 19 
to 1985. The area consists of one pit, three surface impoundments, and 34 shafts. The pit was used for all wastes fr 
1964 to 1975. From 1975 to 1985, the waste was placed in shafts that range from 2 to 8 feet in diameter and up to 65 
feet deep. The waste was segregated into different shafts (organics, inorganics, oils, acids, bases, reactive metals) 
to assure that incompatible chemicals did not mix. The shafts have been filled and capped with concrete. The surface 
impoundments were used to dispose of bulk quantities of treated aqueous waste. The water evaporated and left a salt 
cake in the bottom of the pit. When a salt cake reached 1 yard from the top of the impoundment, the pit was backfille 
Use of all three surface impoundments was discontinued in 1984, and they have all been backfilled. Pit A only receive 
waste prior to implementation of the RCRA regulations on November 19, 1980; surface impoundments and shafts received 
waste after November 19, 1980. The period of disposal for each pit, impoundment, and shaft is as follows: 

UNIT 
Pit A 
Surface Impoundment B 
Surface Impoundment C 
Surface Impoundment D 
Shaft 1 
Shaft 2 
Shaft 3 
Shaft 4 
Shaft 5 
Shaft 6 
Shaft 7 
Shaft 8 
Shaft 9 
Shaft 10 
Shaft 11 
Shaft 12 
Shaft 13 
Shaft 14 
Shaft 15 
Shaft 16 
Shaft 17 
Shaft 18 
Shaft 19 
Shaft 20 
Shaft 21 
Shaft 22 
Shaft 23 
Shaft 24 
Shaft 25 
Shaft 26 
Shaft 27 
Shaft 28 
Shaft 29 
Shaft 30 
Shaft 31 
Shaft 32 
Shaft 33 
Shaft 34 

PERIOD OF DISPOSAL 
1964 - 1975 
1964 1984 
1964 1984 
1964 1984 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1975 1986 
1982 1985 
1982 1985 
1982 1985 
1982 1985 
1982 1985 
1982 1985 
1983 1985 
1983 1985 
1983 1985 
1983 1985 
1983 1985 
1983 1985 

Pit A was about 200' x 12' x 12' deep. The surface impoundments were each about 20' x 10' x 10' deep. The disposal 
shafts were 3 to 8 ft in diameter, and up to 60 ft deep. Some shafts in Area L were used for waste storage and are 
addressed in 54-014. 

(continued) 



54-006 MATERIAL DISPOSAL AREA L 11/01/90 

Page 2 

WASTE INFORMATION 

MOA-L received chemical wastes, including liquids, which were not contaminated with radionucl ides. Pest icicles, 
asbestos, and HE may have been disposed of in shafts 23-28. "Normal uranium powders" (presumably meaning natural 
uranium) were also disposed of in Pit A. 

RELEASE INFORMATION 

DOE is conducting a Vadose zone characterization program to comply with the NMEID interim-status groundwater waiver 
application compliance order. The study shows an organic vapor plume (solvents) extenting past the east and west 
borders of MDA-L. The exact plume size and location are still being determined. 

NOTES 

The drum crusher has been renumbered to SWMU No. 54-012. 

SWMU CROSS-REFERENCE LIST 

SIJMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-006 TA54-1-L-A-HW/RW 54.008- Tsk 46 80 PIT A 
MDA-L 54.011 
TA54-1-L-A-HW/RW 54.008- Tsk 46 8 SURFACE IMPOUNDMENT B 
MDA-L 54.011 
TA54-1-L-A-HW/RW 54.008- Tsk 46 9 SURFACE IMPOUNDMENT C 
MDA-L 54.011 
TA54-1-L-A-HW/RW 54.008- Tsk 46 10 SURFACE IMPOUNDMENT D 
MDA-L 54.011 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 1, AREA l 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 2, AREA l 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 3, AREA l 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 4, AREA l 
MDA-L 54.012-

54.038 
TA54·1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 5, AREA l 
MDA-l 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 6, AREA l 
MOA-L 54.012--

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 7, AREA l 
MOA-l 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 8, AREA l 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 9, AREA l 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 10, AREA l 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 11' AREA l 
MOA-l 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 81 SHAFT 12, AREA l 
MOA-L 54.012-

54.038 

(continued) 



54-006 

SW'MU NUMBER 

54-006 

MATERIAL DISPOSAL AREA L 

Pa e 3 

SWMU CROSS-REFERENCE LIST 
(continued) 

CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MDA-L 54.012-

54.038 
TA54-1-L -A-HW/RIJ 54.056 Tsk 46 : 81 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 81 
MDA-L 54.012-

54.038 
TA54-1-L-A-HIJ/RW 54.056 Tsk 46 : 81 
MDA-L 54.012-

54.038 
TA54-1-L-A-Hioi/RW 54.056 Tsk 46 81 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 82 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 82 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 82 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 82 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 82 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RIJ 54.056 Tsk 46 82 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 :83 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 83 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 83 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 :83 
MDA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 83 
MOA-L 54.012-

54.038 
TA54-1-L-A-HW/RW 54.056 Tsk 46 : 83 
MOA-L 54.012-

54.038 
Tsk 46 : 17 18 84 

11/01/90 

ASSOCIATED STRUCTURES 

SHAFT 13, AREA L 

SHAFT 14, AREA L 

SHAFT 15, AREA L 

SHAFT 16, AREA L 

SHAFT 17, AREA L 

SHAFT 18, AREA L 

SHAFT 19, AREA L 

SHAFT 20, AREA L 

SHAFT 21, AREAL 

SHAFT 22, AREA L 

SHAFT 23, AREA l 

SHAFT 24, AREA L 

SHAFT 25, AREA L 

SHAFT 26, AREA L 

SHAFT 27, AREA L 

SHAFT 28, AREA L 

SHAFT 29, AREA L 

SHAFT 30, AREA L 

SHAFT 31 I AREA L 

SHAFT 32, AREA L 

SHAFT 33, AR.EA L 

SHAFT 34, AREA L 



54-007 SEPTIC SYSTEMS IN AREA L AND TA-54 WEST 11/01/90 

LOCATION TA-54 
TYPE OF UNIT(s) 
UNIT USE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

Five septic systems are present in TA-54. 

SloiMU NO. 
54-007(a) 
54-007(b) 
54-007(c) 
54-007(d) 
54-007(e) 

STRUCTURE 
TA-54-16 
TA-54·28 
TA-54-West 
TA-54-4 
TA-54-9 

CAPACITY 
1000 gal. 
750 gal. 

2000 gal. 
972 gal. 

1500 gal. 

SUMMARY 

MATERIALS MANAGED SANITARY WASTE 
SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 

UNIT INFORMATION 

OVERFLOW 
900 sq ft leach field 
seepage pit 
1820 sq ft septic system and evapotranspiration bed 
leach field 
leach field 

EID NO. 
LA-60 
LA-61 

? 
LA-51 
LA-52 

TA-54·16 serves one person and TA-54-28 serves 13 people, both systems appear to be operating adequately. TA-54-16 a~ 
TA-54·28 are both in Area G. TA-54-16 serves the compactor building, TA-54-2, and the waste management control 
facility, TA-54·11. TA-54·28 serves office building TA-54-22. The new septic system and evapotranspiration bed are 
located in TA-54-West. Their EID licence number and certification for an Individual liquid Waste System is 026795. 
This septic system serves office building TA-54·34 and TRU drum assay building TA-54-38. 

WASTE INFORMATION 

These systems generally receive sanitary waste; however, because they are located in hazardous, mixed and transuranic 
waste handling areas, they may contain hazardous constituents. TA-54-4 and TA-54-9 have received animal waste and 
sanitary waste. 

RELEASE INFORMATION 

It is unknown whether there have been hazardous releases beyond the boundaries of the overflow areas for these systems. 

SWMU CROSS-REFERENCE LIST 

SloiMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54·007(a) TA54-2-ST-A-HW/RW Tsk 46 2 
54·007(b) TA54-2-ST-A-HW/RW 
54-007(c) ** Tsk 46 5 
54-007(d) TA54-2-ST-A-HW 
54-007(e) TA54-2-ST-A-HW 
54-007(misc) Tsk 46 7 

ASSOCIATED STRUCTURES 

TA-54-16 
TA-54·28 
SERVES TA-54-34, ·38 
TA-54·4 
TA-54-9 

** No corresponding E. R. Program unit. 



54-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
UNDERGROUND TANK 
STORAGE 
ACTIVE 
1988 - PRESENT 
UNKNOWN 
UNKNOWN 

SEWAGE TANK IN AREA L 11/01/90 

SUMMARY 

MATERIALS MANAGED SANITARY ~ASTE 
UNKNOWN 

UNIT INFORMATION 

According to engineering records TA-54-43 is a 1700-gallon sewage tank located northwest of TA-54-39 in Area L. This 
tank is believed to have been built in 1988. The sewage tank is used as a holding tank and has no seepage trenches or 
beds. It serves a trailer building and the PCB ~aste Storage Facility, TA-54-39. The EID Licence Number and 
Certification for an Individual Liquid ~aste System is 027797. 

WASTE INFORMATION 

The waste is sanitary waste. Because of its location, however, hazardous or radioactive contamination may be possible. 

RELEASE INFORMATION 

There is no information on releases from this unit. It is unknown whether hazardous constituents are present or whethe 
they might have been released. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-008 ** Tsk 46 : 4 TA-54-43 

** No corresponding E. R. Program unit. 



54-009 TREATMENT TANKS IN AREA L 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-54 
ABOVEGROUND TANK 
STORAGE/TREATMENT 

MATERIALS MANAGED HAZARDOUS WASTE 
MIXED WASTE 

OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1984 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

Four treatment tanks (TA-54-35) are present in Material Disposal Area L. The tanks are 1,665 gallons each and are 
constructed of carbon steel and lined with plastic. One mixing tank is also present. It has a 210 gallon capacity a1 
is constructed of stainless steel. The tanks are located on a bermed concrete pad. 

WASTE INFORMATION 

These tanks treat ammonium bifluoride solutions and lithium hydride solutions that were used to clean cooling towers. 
Other wastes are barium sand and radioactively contaminated lithium hydride. 

RELEASE INFORMATION 

No hazardous releases are known to have occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-009 ** 54.040- Tsk 46 : 11 12 
54.044 

ASSOCIATED STRUCTURES 

TA-54-35, AREA L 

** No corresponding E. R. Program unit. 



54-010 UNDERGROUND TANK IN AREA G 11/01/90 

SUMMARY 

LOCATION TA-54 MATERIALS MANAGED SUSPECTED MIXED ~ASTE 
TYPE OF UNIT(s) UNDERGROUND TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1978 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

TA-54-17 is a steel, 600-gallon underground storage tank in Area G. The tank is used to hold washwater from 
decontamination in TA-54-2 of items from waste compaction operations, and shower water from the ~aste Management Conti 
Facility, TA-54-11. This tank has no release controls, however the liquid in the tank is picked up for transport to 
TA-50. 

WASTE INFORMATION 

The wastes consist of washwater that may contain mixed waste. 

RELEASE INFORMATION 

It is unknown whether there have been hazardous releases from this tank. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-010 ** 54.057 Tsk 46 : 3 28 TA-54-17, AREA G 

** No corresponding E. R. Program unit. 



54-011 TRO WASTE PACKAGING 11/05/90 

NOTES 

SWMU No. 54-011 has been renumbered to SWMU No. 54-015(h). 



54-012 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
Cc.4PACTOR 
TREATMENT 
ACTIVE 
? - PRESENT 
NONE 
NONE 

COMPACTORS IN AREAS G AND L 11/01/90 

SUMMARY 

MATERIALS MANAGED MIXED ~ASTE 
RADIOACTIVE ~STE 
HAZARDOUS ~ASTE 

UNIT INFORMATION 

A compactor [54-012(a)] used to compact radioactive solid waste is located at Area G, inside operations building 
TA-54-2. A drum crusher [54-012(b)l is designed to crush 55-gallon drums. During the VSI, the drum crusher was locat 
on bare soil. The crusher is presently located on a shallow (approx. 6"-deep) concrete containment area that retains 
any liquids that may leak from drums during crushing. 

WASTE INFORMATION 

The wastes compacted by 54-012(a) contain radionuclides. In previous years, hazardous wastes may also have been 
present. ~aste drums crushed by 54-012(b) contained chemicals, including liquids, which were not contaminated with 
radionucl ides. 

RELEASE INFORMATION 

There have been no known hazardous releases from the compactor. The RFA noted a lack of release controls and stains o 
the soil below the drum crusher. The crusher is now in a containment area and stained soil has been removed. It is n 
known whether hazardous constituents have been released by the crusher. 

NOTES 

SWMU No. 54-012(b) was formerly addressed under 54-006. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-012(a) TA54-3-CA-A·H~/R~ Tsk 46 : 26 
54-012(b) ** 54.039 

ASSOCIATED STRUCTURES 

IN TA-54-2, AREA G 
AREA L 

** No corresponding E. R. Program unit. 



54-013 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TRUCK WASHING PITS AND OPERATIONAL RELEASES 11/01/90 

TA-54 
PIT/OPERATIONAL RELEASE 
TREATMENT/DISPOSAL 
ACTIVE 
? - PRESENT 
SUSPECTED 
NONE 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SOLID WASTE 
SUSPECTED MIXED WASTE 

UNIT INFORMATION 

Trucks carrying equipment and TRU waste drums are washed in a decontamination pit [54-013(a)l in TA-54-West to remov« 
small amounts of radionuclides. The liquid from the washing operation is discharged to the ground. The exact locati 
of the decontamination pit is not known. A second truck monitoring/washing facility [54-013(b)] is located at thee< 
edge of MDA-G. 

WASTE INFORMATION 

The wastes consist of washwater with low levels of radioactivity. The washwater may also contain oil and grease. 

RELEASE INFORMATION 

The extent of releases of hazardous constituents is unknown. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-013(8) 
54-013(b) 

** 
** 

Tsk 46 35 
Tsk 46 19 

ASSOCIATED STRUCTURES 

IN TA-54 WEST 
AREA G 

** No corresponding E. R. Program unit. 



54-014 RADIOACTIVE WASTE STORAGE SHAFTS AND PITS 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-54 
PIT/SHAFT 

MATERIALS MANAGED RADIOACTIVE WASTE 
MIXED WASTE 

UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE 1974 - PRESENT 
HAZARDOUS RELEASE UNKNOIJN 
RADIOACTIVE RELEASE UNKNOIJN 

UNIT INFORMATION 

lead stringers are stored in two shafts [54-014(a)] at the southwest corner of Area l. The RFA indicates that one sh1 
is 30ft deep, and has a metal liner and a concrete bottom. The lead stringers are steel rods filled with lead shot, 
and are noted to be "very hot 40 R/l". The two shafts are capped with concrete. Storage pit 9 in Area G [54-014(b)] 
first received retrievable TRU/mixed waste in 1974 and is now full. Its dimensions are 30' x 400' x 20' deep. All 
other pits in TA-54 are used for disposal and are discussed in 54-004, 54-005, 54-006, 54-017, and 54-018. Storage 
shafts 200-233 [54-014(c)] are located in Area G and contain TRU waste. Each is 1 ft in diameter, 18 ft deep, and is 
lined with concrete. Waste was received for storage as follows: 

s~u NO. UNIT DATES WASTE RECEIVED WASTE DESCRIPTION 
54-014(c) Shaft 200 1981 hot cell wastes, trash, trash cans 
54-014(c) Shaft 201 1978 hot cell wastes, trash, trash cans 
54-014(c) Shaft 202 1980 hot cell wastes 
54-014(c) Shaft 203 1980 hot cell wastes 
54-014(c) Shaft 204 1978-1979 hot cell wastes, fuel cans 
54-014(c) Shaft 205 1980 hot cell wastes, trash, fuel cans 
54-014(c) Shaft 206 1980 cell trash and fuel sample 
54-014(c) Shaft 207 1981 cell trash, fuel cells 
54-014(c) Shaft 208 1981 hot cell trash, waste 
54-014(c) Shaft 209 1981 hot cell paint, trash 
54-014(c) Shaft 210 1981 hot cell trash 
54-014(c) Shaft 211 1981 hot cell trash 
54-014(c) Shaft 212 1980 LAMPF fuel vessel 
54-014(c) Shaft 213 1981 hot cell wastes, trash 
54-014(c) Shaft 214 closed 1982 hot cell wastes 
54-014(c) Shaft 215 1982 hot cell trash 
54-014(c) Shaft 216 1982 hot cell wastes 
54-014(c) Shaft 217 1982 hot cell wastes 
54-014(c) Shaft 218 1982 hot cell wastes 
54-014(c) Shaft 219 1982 hot cell wastes 
54-014(c) Shaft 220 1982 hot cell wastes 
54-014(c) Shaft 221 1982-1983 hot cell wastes 
54-014(c) Shaft 222 closed 1983 hot cell wastes 
54-014(c) Shaft 223 closed 1983 hot cell wastes 
54-014(c) Shaft 224 closed 1983 hot cell wastes 
54-014<c> Shaft 225 1984 hot cell wastes 
54-014(c) Shaft 226 1984 hot cell wastes 
54-014(c) Shaft 227 1984 hot cell wastes 
54-014(c) Shaft 228 no dates hot cell wastes 
54-014(c) Shaft 229 1984 hot cell wastes 
54-014(c) Shaft 230 1984-1985 hot cell wastes 
54-014(c) Shaft 231 1985 hot cell wastes 
54-014(c) Shaft 232 1987 hot cell wastes 
54-014(c) Shaft 233 no dates hot cell wastes 

All others shafts in TA-54 are used for disposal, and are covered in 54-004, 54-005, 54-006, 54-019, and 54-020. 
Storage trenches A-D in Area G [54-014(d)l contain TRU waste. Waste was received for storage as follows: 

SWMU NO. 
54-014(d) 
54-014(d) 
54-014(d) 
54-014(d) 

UNIT 
Trench A 
Trench 8 
Trench C 
Trench D 

DATES WASTE RECEIVED 
1974 

1974-1976 
7 
7 

SIZE 
262.5' X 13' X 6' deep 
218.75' X 13' X 6' deep 
218.75' X 13 1 X 8' deep 
60' x 13' x 6' (est) 

Trenches E, F, G, and H are noted on some maps, but have never been excavated. 

(continued) 

BACKFillED 
yes 
yes 
yes 
no 



54-014 RADIOACTIVE WASTE STORAGE SHAFTS AND PITS 11/01/90 

Page 2 

WASTE INFORMATION 

Waste at 54-014(a) consists of radioactively contaminated lead. Storage pit 9 [54-014(b)J contains 55-gallon drums a~ 
fiberglass crates containing retrievable TRU wastes (>nCi/g Pu-239 or U-233 or >100 nCi/g Pu·238). The activity level! 
are >10 nCi/g Pu-239 or U-233 and >100 nCi/g Pu-238. Shafts 200-233 [54-014(c)J contain hot cell waste and trash. Th1 
LAMPRE reactor is stored in Shaft 212. Trenches A-D [54-014(d)J contain retrievable heat source Pu-238 TRU waste. Ea< 
trench holds a single layer of concrete casks, each containing 2 30-gallon drums. Trench A has 120 casks averaging 18 
Pu-238; Trenches B and c are each storing 100 casks. 

RELEASE INFORMATION 

The extent of releases is unknown. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER~S2 RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-014(a) ** 54.046 Tsk 46 108 SW CORNER OF AREA L 
54-014(b) TA54-1-L-A-HW/RW Tsk 46 102 PIT 9, AREA G 

MDA-G 
54-014(c) TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 200, AREA G 

MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 201, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 202, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 203, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 204, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 205, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 206, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 207, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 208, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 209, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 210, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 211, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 212, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 213, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 214, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 215, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 216, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 217, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 218, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 219, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 220, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk 46 103 SHAFT 221, AREA G 
MDA-G 

(continued) 



54-014 RADIOACTIVE WASTE STORAGE SHAFTS AND PITS 11/01/90 
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SWMU CROSS-REFERENCE LIST 
(continued) 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-014(c) TA54-1-L-A-HW/RW 
MDA-G 
TA54-1·L~A-HW/RW 
MDA-G 
TA54·1-L-A-HW/RW 
MDA-G 
TA54-1-L-A-HW/RW 
MDA-G 
TA54-1-L-A-HW/RW 
MDA-G 
TA54-1-L·A·HW/RW 
MDA-G 
TA54-1-L-A-HW/RW 
MDA-G 
TA54-1-L-A-HW/RW 
MOA-G 
TA54-1-L-A-HW/RW 
MDA-G 
TA54-1-L-A·HW/RW 
MDA-G 
TA54-1-L·A·HW/RW 
MDA-G 
TA54-1-L-A-HW/RW 
MDA-G 

54-014(d) TA54-1-L-A-HW/RW 

54-014Cmisc) 

MDA-G 
TA54-1-L-A-HW/RW 
MDA·G 
TA54-1-L-A-HW/RW 
MDA-G 
TA54-1-L·A·HW/RW 
MDA·G 

Tsk 46 : 103 

Tsk 46 : 103 

Tsk 46 : 103 

Tsk 46 : 103 

Tsk 46 : 103 

Tsk 46 103 

Tsk 46 103 

Tsk 46 : 103 

Tsk 46 : 103 

Tsk 46 103 

Tsk 46 103 

Tsk 46 : 103 

54.059- Tsk 46 : 104 
54.066 
54.059- Tsk 46 : 105 
54.066 
54.059- Tsk 46 : 106 
54.066 
54.059- Tsk 46 : 107 
54.066 

Tsk 46 : 15 

ASSOCIATED STRUCTURES 

SHAFT 222, AREA G 

SHAFT 223, AREA G 

SHAFT 224, AREA G 

SHAFT 225, AREA G 

SHAFT 226, AREA G 

SHAFT 227, AREA G 

SHAFT 228, AREA G 

SHAFT 229, AREA G 

SHAFT 230, AREA G 

SHAFT 231, AREA G 

SHAFT 232, AREA G 

SHAFT 233, AREA G 

TRENCH A, AREA G 

TRENCH B, AREA G 

TRENCH C, AREA G 

TRENCH D, AREA G 

** No corresponding E. R. Program unit. 



54-015 SURFACE STORAGE OF RADIOACTIVE WASTE 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
STORAGE 
STORAGE 
ACTIVE 
1 • PRESENT 
SUSPECTED 
UNKNOWN 

SUMMARY 

MATERIALS MANAGED MIXED ~ASTE 
RADIOACTIVE ~ASTE 

UNIT INFORMATION 

Several areas used for the surface storage of TRU waste are present in TA-54 ~est and in Areas L and G. There is a T~U 
drum storage area [54·015(a)J at TA·54·8 where drums are stored on plywood inside a 15' x 40' x 12' high metal shed 
prior to being sprayed with a corrosion inhibitor. There is also a site [54-015(b)] 100 ft southwest of TA-54-11 in 
Area G where TRU waste is stored in 20-year retrievable containers and low-level radioactive waste is stored in 
dumpsters. TRU waste storage pads 1-4 [54-015(c) through (f)] are located at the northwest corner of Area G. Pads 1 
[54-015(c)l, 2 [15-015(d)l, and 4 [15-015(f)l each contain six levels of retrievable contact-handled TRU waste in 
55-gallon drums. Pad 2 is completely filled and covered over with tuff; pads 1 and 4 are partially filled and partiall~ 
covered; pad 3 [15-015(e)] is covered by a temporary dome structure (TA-54-48), will be permitted for mixed waste 
storage, and will also be used for contact-handled TRU waste storage. Storage began on pads 1-4 in 1974. Pads 1-4 
overlie disposal pits 2, 4, and 5, which are addressed in 54-017. On the east side of AreaL, uranium-contaminated le~ 
casks [54·015(g)] are being stored on the surface near disposal shaft 4, and are covered by plywood. TRU waste is 
prepared for shipment off-site at TA-54-38 in TA-54 ~est [54-015(h)]. A radioactively-contaminated forklift battery is 
stored just north of the lead stringer shafts in AreaL [54-015(i)]. A temporary dome structure (TA-54-49) [54-015(j)J 
is located on pit 32 in Area G for storage of mixed waste sludge. Above disposal pit 29 in MDA-G [addressed in 
54·018(e)] and above grade, one layer of retrievable TRU waste has been stored and backfilled [54·015(k)]. The waste 
consists of 158 20-ft long by 2.5-ft dia cement-filled sections of corrugated pipe in 5 layers. 

WASTE INFORMATION 

~aste at TA-54-8 [54-015(a)] consists of TRU waste, oil, and grease. Stored waste near TA-54-11 [54-015(b)] contains 
TRU and low-level radioactive waste. Pads 1-4 [54-015(c) through (f)] store retrievable, contact-handled TRU waste. 
Lead contaminated by uranium is stored at 54·015(g). TA-54-38 [54·015(h)J waste consists of possible mixed waste 
constituents containing >100 nci/g activity. The waste at 54-015(i) consists of a radioactively contaminated battery. 
~aste at 54·015(j) consists of mixed waste sludge. 

RELEASE INFORMATION 

Stains on the soil were noted at 54-015(a) during the VSI. No visible releases have been observed at the other sites. 

NOTES 

SWMU No. 54-015(a) was formerly SWMU No. 54·003(b). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-015(a) TA54·1·2·A·H~/R~ 54.001 Tsk 46 27 
MOA·G 

54-015(b) TA54·1·2·A·H~/R~ Tsk 46 38 
fi>A·G 

54-015(c) TA54·1·2·A·H~/R~ 54.058 Tsk 46 20 
fi>A·G 

54-015(d) TA54·1·2·A·H~/R~ Tsk 46 21 
fi>A·G 

54-015(e) TA54·1·2-A·H~/R~ Tsk 46 22 
fi>A-G 

54-015(f) TA54·1·2·A·H~/R~ Tsk 46 23 
fi>A·G 

(continued) 

ASSOCIATED STRUCTURES 

TA-54·8, AREA G 

SOUTH~ST OF TA-54·11, AREA G 

TRU PAD 1 

TRU PAD 2 

TRU PAD 3, TA-54-48 

TRU PAD 4 



54-015 

SI.'MU NUMBER 

54-015{g) 

54-015{h) 

54-015( i) 

54-015(j) 
54-015(1c) 

SURFACE STORAGE OF RADIOACTIVE WASTE 11/01/90 

Page 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

TA54-1-2-A-HW/RW Tsk 46 : 40 
MOA-G 
TA54-1-2-A-HW/RW Tsk 46 : 34 
MOA-G 
TA54-1-2-A-HW/RW Tsk 46 : 108 
MOA-L 
** Tslc 46 : 24 
TA54-1-L-A-HW/RW Tsk 46 : 67 
MOA-G 

ASSOCIATED STRUCTURES 

NEAR SHAFT 4, AREA L 

TA-54-38, TA-54 WEST 

SW CORNER OF AREA L 

ABOVE PIT 32, AREA G, TA-54-49 
ABOVE PIT 29, AREA G 

** No corresponding E. R. Program U'lit. 



54-016 SUMPS IN AREA G AND TA-54 WEST 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
SUMP 

STORAGE 
ACTIVE 
1989 - PRESENT 
NONE 
NONE 

SUMMARY 

MATERIALS MANAGED SUSPECTED RADIOACTIVE ~ASTE 
SUSPECTED MIXED ~ASTE 

UNIT INFORMATION 

A sump [54-016(a)] is Located in the new TRU building, TA-54-38, in TA-54 ~est. The purpose of the sump is to receive 
any Liquids that drain onto the floor at TA-54-38. The sump drain discharges to a canyon outfall on the north side of 
the building. There is also a sump [54-016(b)] that collects waste from the removal of the corrosion inhibitor (greas 
that is sprayed on TRU waste drums. This sump is associated with TA-54-33 in Area G. 

WASTE INFORMATION 

The Liquids at TA-54-38 are anticipated to be snow melt from trucks driving into the rece1v1ng area. However, if spit 
occur, the sump will also receive the spilled Liquids. The sump at TA-54-33 collects waste from the removal of grease 

RELEASE INFORMATION 

No release information is available. 

NOTES 

This S~ was formerly SWMU No. 54-XXX. 

SWMO CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

54-016(a) 
54-016(b) 

•• 
** 

Tsk 46 1 6 
Tsk 46 31 

ASSOCIATED STRUCTURES 

TA-54-38, IN TA-54 WEST 
NEAR TA-54-33, AREA G 

** No corresponding E. R. Program unit. 



54-017 MDA-G DISPOSAL PITS ACTIVE BEFORE 11/19/1980 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
PIT 
DISPOSAL 
INACTIVE 
1959 - 1980 
UNKNOWN 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE WASTE 
SUSPECTED NIXED WASTE 

UNIT INFORMATION 

Material Disposal Area G (MDA-G) is the main radioactive waste disposal site for LANL. There are 19 disposal pits thi 
received waste prior to implementation of RCRA regulations on November 19, 1980. 

FIELD MEAS. PIT 
UNIT PERIOD OF USE VOLUME (CU. YD.) 
Pit 1 1959 - 1961 37,080 
Pit 2 1961 - 1963 42,911 

Pit 3 1963 - 1966 56,759 

Pit 4 1966 - 1967 44,950 

Pit 5 1967 - 1974 41,258 

Pit 6 1970 - 1972 43,933 
Pit 7 1974 - 1975 17,101 
Pit 8 1971 - 1974 6,528 
Pit 10 1979 - 3/80 15,549 
Pit 12 1971 - 1975 7,303 
Pit 13 1976 - 1977 12,107 
Pit 16 1971 - 1975 8,081 
Pit 17 1972 - 1974 17,399 

Pit 18 1978 - 1979 46,685 

Pit 19 1975 - 1979 1,371 
Pit 20 1975 - 1977 37,454 
Pit 21 1972 - 1974 13,328 
Pit 22 1976 - 1978 17,690 

Pit 24 1975 - 1976 23,388 
contaminated 

dU - depleted uranium 

VOLUME OF WASTE IN 
PIT (CU. YO.) 

5,529 
6,407 

9,473 

8,212 

6,624 

6,696 
4,343 
2,311 
4,016 
2,363 
1,931 
2,235 
4,962 

12,358 

? 
14,889 
3,607 
3,744 

7,327 

WASTE DESCRIPTION 
wing tanks, dryboxes, "normal waste" 
classified Bendix waste, 55-gal. drums, P.N.s, dU, 

hot dirt, misc. material 
misc. material, lumber, pipe, 55-gal. drums, P.N.s, 
classified Bendix waste, dU, D & D 
D & D, graphite, wooden boxes, dU, 55-gal. drums, 
classified Bendix waste, P.N.s 
scrap material, 0 & 0, graphite, 55-gal. sludge 
drums, P.N.s 
misc. scrap, wood, D & 0 
low-level transuranic waste 
55-gal. sludge drums, non-retrievable TRU waste 
building debris, lab wastes, sludge drums 
non-retrievable TRU waste in 30 & 55-gal. drums 
uranium, NFP, NAP 
crates & drums with uranium-contaminated waste 
misc. scrap wastes, crates, filter plenuns, low-lev' 
Pu TRU (<10 mCi/g) 
0 & D, 55-gal. drums, lab waste, N.C. waste, 
contaminated dirt 
asbestos and carcinogens (old decon pit) 
lab waste, oil, sludge, trash, contaminated dirt 
U, classified material, boxes, drums, scrap metal 
filter plenum, sludge drums, lab waste, graphite f~ 

rods, contaminated dirt 
U, graphite, lab wastes, 22 truckloads of 

soil 

D & D 
P.N.s 
N.C. 
MFP 
MAP 

- decontamination and decornnissioning 
- property numbers 
- non-compactable 
- mixed fission products 
- mixed activation products 

Pit 1 was used in 1957-58 to burn combustibles. The surfaces above Pits 2, 4, and 5 are now occupied by TRU storage 
pads 1-4 [see 54-015(c) through (f)l. Pits 6 and 7 had topsoil applied in 1976 that was contaminated with plutonium. 
Pit 16 had topsoil applied in 1975. Pit 19 was used for truck/~ter decontamination from 1971-75. Pit 24 was used 
in 1974 to fire-test radioactive waste containers. All pits were backfilled with excavated tuff. Pit 9 is used for 
storage and is discussed in 54-014. Pits 25 to 37 received waste on or after November 19, 1980 and are discussed in 
54-018. Pits 11, 14 ,15, 23, 31, and 34 were never excavated. 

(continued) 



54-017 MDA-G DISPOSAL PITS ACTIVE BEFORE 11/19/1980 11/01/90 

Page 2 

WASTE INFORMATION 

As shown above, waste consists of radioactive, mixed and TRU waste (non-retrievable). It includes wing tanks, dryboxe1 
building debris, sludge druns, lab waste, hot dirt, decontamination and decommissioning waste, filter plenuns, uraniun, 
and other waste forms. 

RELEASE INFORMATION 

Surface soil contamination may have occurred around the pits and shafts of MDA-G as a result of fires caused by 
incompatible wastes, or from releases from vehicles hauling waste to the shafts and pits. Environmental monitoring o1 
MDA-G has been conducted since 1970 and includes soil moisture measurements, vertical and horizontal drill holes, air 
sampling, surface sampling, and direct radiation measurements. The monitoring program results indicated that: 1) 
tritiun is diffusing from its disposal location; 2) there is surface contamination and elevated local air Pu-239 
concentrations; 3) Pu-238 and -239 are in near-surface soil; 4> stream sediments had 0.73 pCi/g of Pu-238 and 0.44 pCiJ 
of Pu-239 in 1984. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-017 TA54-1-L·A·H~/R~ Tsk 46 : 44 PIT 1, AREA G 
MOA-G 
TA54-1-L-A·H~/R~ Tsk 46 45 PIT 2, AREA G 
MOA-G 
TA54-1-L-A·H~/R~ Tsk 46 46 PIT 3, AREA G 
MDA-G 
TA54-1-L·A·H~/R~ Tsk 46 47 PIT 4, AREA G 
MDA-G 
TA54-1-L·A·H~/R~ Tsk 46 48 PIT 5, AREA G 
MOA-G 
TA54-1-l-A·H~/R~ Tsk 46 49 PIT 6, AREA G 
MDA·G 
TA54-1-L-A·H~/R~ Tsk 46 50 PIT 7, AREA G 
MDA-G 
TA54-1-l·A·H~/R~ Tsk 46 51 PIT 8, AREA G 
MDA-G 
TA54-1-l·A·H~/R~ Tsk 46 52 PIT 10, AREA G 
MOA-G 
TA54-1-l-A·H~/R~ Tsk 46 53 PIT 12, AREA G 
MDA-G 
TA54·1-l-A·H~/R~ Tsk 46 54 PIT 13, AREA G 
MDA-G 
TA54-1-l-A·H~/R~ Tsk 46 55 PIT 16, AREA G 
MDA-G 
TA54-1·L-A·H~/R~ Tsk 46 56 PIT 17, AREA G 
MDA-G 
TA54·1-L-A·H~/R~ Tsk 46 57 PIT 18, AREA G 
MDA-G 
TA54-1-l·A·H~/R~ Tsk 46 58 PIT 19, AREA G 
MDA·G 
TA54-1-L-A·H~/R~ Tsk 46 59 PIT 20, AREA G 
MDA-G 
TA54-1-l-A·H~/R~ Tsk 46 60 PIT 21, AREA G 
MDA·G 
TA54-1-L-A·H~/R~ Tsk 46 61 PIT 22, AREA G 
MDA-G 
TA54-1-L-A·H~/R~ Tsk 46 : 62 PIT 24, AREA G 
MOA-G 

54-017(misc) Tsk 46 : 13 14 16 



54-018 MDA-G DISPOSAL PITS ACTIVE AFTER 11/19/1980 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PER I 00 OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-54 
PIT 
DISPOSAL 
ACTIVE 
1979 - PRESENT 
UNKNOYN 
SUSPECTED 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE ~ASTE 
HAZARDOUS ~ASTE 
MIXED ~ASTE 

UNIT INFORMATION 

Material Disposal Area G (MDA-G) is the main radioactive waste disposal site for LANL. There are 11 disposal pits that 
received waste on or after implementation of RCRA regulations on November 19, 1980, and therefore may be subject to RCRA 
closure regulations. 

UNIT 
Pit 25 

Pit 26 

Pit 27 
Pit 28 

Pit 29 

Pit 30 
Pit 32 

Pit 33 

Pit 35 
Pit 36 

Pit 37 

D & D 
P.N.s 
N.C. 

FIELD MEAS. PIT VOLUME OF ~ASTE 
PERIOO OF USE VOLUME (CU. YD.) PIT (CU. YD.) 
1979 - 1981 47,000 6,530 

1984 - 1985 22,209 4,312 

1981 - 1982 26,946 7,44-1 
1981 - 1983 21,381 4,422 

1984 - 1986 45,795 9,784 

1988 - present ? ? 
1985 - 1987 36,364 5,367 

1982 - 1984 59,930 7,n6 

1987 - 1988 20,957 3,361 
1988 28,057 4,491 

current 57,213 ? 

- decontamination and decommissioning 
- property numbers 
- non-compactable 

IN 
~ASTE DESCRIPTION 
reactor control rods, D & D, scrap drums, lab wastes, 
test drums 
building debris, TRU culverts, asbestos, alpha box 
soil, ll.lltler 
lab waste, contaminated soil and pipe, D & D 
Ba nitrate, PCB soil, lab waste, P.N.s, transformers, 

clay pipes, building debris, soil sample 
lab waste., glove boxes, plywood boxes, contaminated 
soil, D & D 
currently in use 
PCB asphalt, transformers, contaminated soil, glove 
boxes, plywood boxes, capacitors, building debris 
mixed compactable and N.C. trash, P.N.s, Be stored 
in stainless steel, lab waste, building debris 
compactable trash, plywood boxes, asbestos, lab waste 
plywood boxes, compactable and N.C. waste, rubble, 
building waste, beryllium, PCB soil (<200 ppm) 
excavated; not yet in use 

The surface above Pit 29 is used to store retrievable TRU waste [see 15-015(k)l. The surface above Pit 32 is now 
occupied by temporary dome storage building TA-54-59 [see 54-015(j)]. Filled pits are backfilled with excavated tuff. 
Pits 1-24 received waste only prior to November 19, 1980, and are discussed in 54-017. Pit 9 is being used for storage 
and is discussed in 54-014. Pits 11, 14, 15, 23, 31 and 34 were never excavated. 

WASTE INFORMATION 

As noted above, waste consists of radioactive, mixed and TRU waste (mostly non-retrievable). It includes reactor 
control rods, wing tanks, decontamination and decommissioning waste, lab waste, building debris, PCBs, asbestos, glove 
boxes and other waste forms. 

RELEASE INFORMATION 

Surface soil contamination may have occurred around the pits and shafts of MDA-G as a result of fires caused by 
incompatible wastes, or from releases from vehicles hauling waste to the shafts and pits. Environmental monitoring of 
HDA-G has been conducted since 1970 and includes soil moisture measurements, vertical and horizontal drill holes, air 
sampling, surface sampling, and direct radiation measurements. The monitoring program results indicated that: 1) 
tritium is diffusing from its disposal location; 2) there is surface contamination and elevated local air Pu-239 
concentrations; 3) Pu-238 and -239 are in near-surface soil; 4> stream sediments had 0.73 pCi/g of Pu-238 and 0.44 pCi/g 
of Pu-239 in 1984. 

(continued) 
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SWMU CROSS-REFERENCE LIST 

~NUMBER CEARP IDENTIFICATION NUMBERCS} RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-018 TA54·1-L-A-HW/RW Tsk: 46 : 63 PIT 25, AREA G 
MDA·G 
TA54-1-L-A-HW/RW Tsk: 46 : 64 PIT 26, AREA G 
MOA-G 
TA54-1-L·A-HW/RW Tsk: 46 : 65 PIT 27, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk: 46 : 66 PIT 28, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk: 46 : 67 PIT 29, AREA G 
MOA-G 
TA54-1-L-A-HW/RW Tsk: 46 68 PIT 30, AREA G 
MOA-G 
TA54-1-L-A-HW/RW 54.003 Tsk: 46 69 PIT 32, AREA G 
MOA-G 54.004 
TA54-1-L-A-HW/RW 54.003 Tsk: 46 : 70 PIT 33, AREA G 
MOA-G 54.004 
TA54-1-L-A-HW/RW Tsk: 46 : 71 PIT 35, AREA G 
MDA-G 
TA54-1-L-A-HW/RW Tsk 46 : 72 PIT 36, AREA G 
MOA-G 
TA54-1-L-A-HW/RW PIT 37, AREA G 
MOA-G 

Tsk: 46 13 14 16 



54-019 MDA-G DISPOSAL SHAFTS ACTIVE BEFORE 11/19/1980 11/01/90 

SUMMARY 

LOCATION TA-54 MATERIALS MANAGED RADIOACTIVE YASTE 
TYPE OF UNIT(s) SHAFT MIXED YASTE 
UNIT USE DISPOSAL HAZARDOUS YASTE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1966 - 1980 
HAZARDOUS RELEASE UNKNOYN 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

Material Disposal Area G (MOA·G) is the main radioactive waste disposal site for LANL. There are 91 disposal shafts 
that received waste prior to implementation of RCRA regulations on November 19, 1980. Shafts range in diameter from · 
to 6ft, and are 25 to 60ft in depth. Many shafts are of unknown size. Most shafts are unlined, with the remainder 
being cement lined; information of shaft lining is unavailable for several shafts. Shafts are separated by a minimum 
distance of 7.5 ft. Shafts are layered with 0.5 ft layers of crushed tuff between waste layers, filled to within 3 fl 
of the surface, and capped with 3 ft of clean concrete. 

DIAMETER I DEPTH YASTE VOLUME 
UNIT PERIOD OF USE (FEET) liNING (CU. FT.) YASTE DESCRIPTION 
Shaft 1 1966 - 1967 2 I 25 u.l. 63 cell trash, irradiated metal, animal tiss~ 
Shaft 2 1966 - 1967 2 I 25 u.l. 42 dU chips, animal tissue, irradiated Pu cell 

waste 
Shaft 3 1966 - 1967 2 I 25 u.l. 35 Pu·contaminated Na & metal, neutron 

generators 
Shaft 4 1967 - 1968 2 I 25 u.l. 44 u-contaminated metal, U-238 samples, dU 
Shaft 5 1967 - 1968 2 I 25 u.l. 29 dU, tritium-contaminated materials, U-238 

contaminated metal 
Shaft 6 1967 - 1968 2 I 25 u.l. 21 tritium-contaminated materials, U-235 
Shaft 7 1967 - 1968 2 I 25 u.l. 52 animal tissue, PTC waste, tritium, dU 
Shaft 8 1968 - 1969 2 I 25 u.l. NA Pu cell waste, animal tissue, end boxes 
Shaft 9 1968 - 1969 2 I 25 u.l. 70 hot cell waste, Pu cell waste, EBR-11 waste 

fuel elements 
Shaft 10 1969 2 I 25 u.l. 54 animal tissue, Pu-239 waste, U-contaminated 

chemicals 
Shaft 11 1967 - 1969 3 I 25 u.l. n Pee Yee waste & trash, U-235 cell waste, 

graphite 
Shaft 12 1966 - 1970 3 I 25 u.l. 83 cell waste, Rover waste, tritium 
Shaft 13 1966 - 1970 3 I 25 u.l. 122 animal tissue, EBR hardware, reactor parts 
Shaft 14 1966 - 1969 1 I 25 c.l. NA U-235 vermiculite, neutrized solution HCL + 

U-235 
Shaft 15 1969 - 1970 1 I 25 c.l. 8 tritium in H3P04, hot cell waste 
Shaft 16 1969 1 I 25 c.l. 4 tritium 
Shaft 17 1970 - 1974 1 I 25 c.l. NA tritium pump, U-235 in Na 
Shaft 18 1970 - 1973 1 I 25 c.l. 13 neutrized Na, Cs-137 + Ba-140 
Shaft 19 1971 - 1974 1 I 25 c.l. NA Pu-239 solution, reacted Pu-239 
Shaft 20 1974 - 1975 1 I 25 c.l. 8 sorbed Pu-239 solution 
Shaft 24 1969 - 1970 2 I 25 u.l. 44 animal tissue, dU, unloaded fuel elements 
Shaft 25 1969 - 1971 2 I 25 u.l. 45 dU, U-238 residue, U-238 contaminated metal 
Shaft 26 1969 - 1970 2 I 25 u.l. 56 hot cell trash, fuel elements, dU-contami-

nated metal 
Shaft 27 1970 2 I 25 u.l. 13 irradiated material, dU-contaminated metal 
Shaft 28 1970 2 I 25 u.l. 14 LA notebooks, U-235 residues 
Shaft 29 1970 - 1971 2 I 25 u.l. 24 thermocouple waste, U-235 residue 
Shaft 30 1970 - 1971 2 I 25 u.l. 11 animal tissue, Pu-239 hot cell waste 
Shaft 31 1970 - 1971 2 I 25 u.l. 47 dU 
Shaft 32 1970 - 1971 2 I 25 u.l. 33 LAPRE-II lines and valves, animal tissue, 

irradiated stainless steel 
Shaft 33 1970 - 1971 2 I 25 u.l. 15 Pu-239 hot cell waste 
Shaft 34 1970 - 19n 6 I 60 ? 932 u-contaminated oil 
Shaft 38 1970 - 1974 3 I 40 u.l. 69 Rover reactor parts, LAMPRE-11 tank 
Shaft 39 1970 - 1973 6 I 60 ? 537 tritium-contaminated equipment 
Shaft 40 1971 2 I 25 u.l. 28 animal tissue 
Shaft 41 1971 - 19n 2 I 25 u.l. 71 animal tissue, graphite 
Shaft 42 19n 2 I 25 u.l. 56 animal tissue, U-contaminated metal 
Shaft 43 1971 - 19n 2 I 25 u.l. 43 u-contaminated metal, dU 
Shaft 44 1971 - 1972 2 I 25 u.l. 61 animal tissue, Pu-239 contaminated 

vermiculite, dU with graphite 
Shaft 45 1971 - 19n 2 I 25 u.l. 70 Pu-contaminated steel, U-235 residues 

<continued> 
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UNIT INFORMATION, continued 

UNIT 
Shaft 46 
Shaft 47 

Shaft 48 
Shaft 49 
Shaft 50 
Shaft 51 
Shaft 52 
Shaft 53 
Shaft 54 
Shaft 55 
Shaft 56 
Shaft 57 
Shaft 58 
Shaft 59 
Shaft 60 
Shaft 61 

Shaft 62 
Shaft 63 
Shaft 64 
Shaft 65 
Shaft 66 
Shaft 67 
Shaft 68 
Shaft 69 
Shaft 70 
Shaft 72 

Shaft 73 
Shaft 74 
Shaft 75 
Shaft 76 
Shaft n 
Shaft 78 

Shaft 79 
Shaft 80 
Shaft 81 
Shaft 82 
Shaft 83 
Shaft 84 
Shaft 85 
Shaft 86 
Shaft 87 
Shaft 88 
Shaft 89 
Shaft 90 
Shaft 91 

Shaft 92 
Shaft 96 

Shaft 109 
Shaft 110 

Shaft 111 

Shaft 112 

Shaft 150 

PERIOD OF USE 
1972 
1972 

19n 
19n 
1974 - 1976 
1975 
1975 - 1976 
1975 - 1976 
1976 
1976 - 19n 
19n 
19n 
1972 - 1973 
1973 - 1974 
1972 - 1974 
1973 - 1974 

1976 
1976 
1976 - 19n 
1976 - 19n 
1976 - 1979 
19n 
19n 
19n 
1975 - 1976 
1972 - 1973 

1973 
1973 
1973 
1973 - 1974 
1974 
1974 - 1975 

1974 - 1975 
1975 - 1976 
1976 
1978 
1978 
1978 
1978 
19n 
19n 
19n - 1978 
19n - 1978 
1978 
19n - 1978 

19n - 1978 
19n - 1979 

3180 - 7180 
1979 

1979 - 6180 

1978 I 1979 

1976 - 1979 

dJ - depleted urani~ 
FP - fission products 

DIAMETER I DEPTH 
(FEET) 
2 I 25 
2 I 25 

2 I 25 
2 I 25 
6 I 60 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
3 I 25 
6 I 60 
3 I 25 
3 I 25 

3 I 25 
3 I 25 
3 I 25 
3 I 25 
3 I 25 
2 I 25 
2 I 25 
2 I 25 
6 I 60 
2 I 25 

2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 

2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
2 I 25 
3 I 50 

3 I 50 
6 I 50 

? 
? 

? 

? 

6 I 60 

MFP - mixed fission products 
MAP - mixed activation products 
AC - [for definition, see lab notebooks] 

LINING 
u.l. 
u.l. 

u. L. 
u.l. 

? 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 

? 
? 

u.l. 

u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 

? 
u.l. 

u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 

u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 

u.l. 
? 

? 
? 

? 

? 

u.l. 

~ASTE VOLUME 
(CU. FT.) 

38 
32 

19 
21 

581 
52 
6 

560 (?) 

6 
20 
11 
8 

88 
120 

1165 (?) 
143 

141 
28 
32 

123 
25 
48 
23 
NA 
NA 
61 

43 
69 
61 
75 
33 
80 (?) 

46 
25 
NA 
1 

44 
NA 
12 
NA 
23 
NA 
12 
25 
54 

60 
2155 (?) 

53 
79 

106 

130 

86 

~ASTE DESCRIPTION 
animal tissue, Pu-239 contaminated steel 
animal tissue, contaminated metal, fuel 
waste (no vol.) 
hot cell trash, fuel waste (no vol.) 
animal tissue 
triti~ (1,110 Ci.) 
hot cell waste 
Pu, U, MFP, MAP, hot cell wastes 
MFP, cell wastes, Pu-239, U-235 
MFP, cell trash 
hot cell trash 
cell waste, contaminated parts from SRL 
hot cell waste 
hot cell waste, dJ 
triti~-contaminated steel, tools, and wast 
oil contaminated with U-235, Pu-239 
Be waste, U-238 contaminated metal, animal 
tissue 
animal tissue, Pu-238, P-32 
dJ, residues 
animal wastes, U·235 
classified U wastes, targets, animal tissue 
animal tissue 
targets, cell trash 
cell trash, classified notebooks 
AC parts from recovery 
contaminated oil 
irradiated stainless steel, hot cell waste 
and trash 
hot cell, trash 
Pu·239 waste 
Pu-238 waste, cell trash 
hot cell trash 
hot cell trash, Pu-239 hot cell trash 
cell wastes, reactor wastes, irradiated box 
ends 
hot cell waste, irradiated metal 
sodalime, Ta-182 chips, animal tissue 
animal tissue (12 boxes) 
trash, chemical wastes 
animal tissue, depleted U 
trash from SRL, cell trash 
neutralized Na Dowanol, cell trash 
spalation products, classified materials 
cell wastes 
cell wastes 
animal tissue (5 boxes), cell wastes 
d.J, hot cell trash 
spalation products, animal waste, cell tras~ 
trash cans 
spalation products, uranyl-nitrate in HN03 
U-contaminated oil, nibbi~, zirconi~, 
chlorides, al~i~ shell 
spalation products, trash cans 
spalation products, animal tissue, mixed 
combustible trash 
cell waste, spalation products, niobi~ and 
tantal~ perchloride 
classified pieces, animal waste, cell waste, 
spalation products 
low level triti~ 

SRL - Size Reduction lab 
PN - Property Number 
NC - non-compactable 
PTC - [for definition, see lab notebooks] 
D&o - decontamination & decommissioning 

(continued) 
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UNIT INFORMATION, continued 

No information is available for Shafts 71, 98, and 102, so it is assumed that they received waste on or after Nov~ 
19, 1980. Shafts receiving waste for disposal on or after that date are covered in 54-020. Area G shafts used for 
storage are covered in 54-014. The following numbers were not assigned for shafts: 113, 116, 117, 161 to 188, and 11 
to 195. 

WASTE INFORMATION 

These shafts contain radioactive, TRU, and mixed waste. The waste includes cell trash, solvents, animal tissue, fuel 
elements, waste contaminated with tritium, uranium-235 and -238, plutonium-239, cesium-137, barium-140, beryllium anc 
other radionuclides, and a wide variety of other radioactive and mixed waste forms. ~aste volume for each shaft is 
listed above; volume figures with(?) notation exceed the reported volume of the shaft, and are therefore suspect. 
waste volumes are not available and are indicated "NA". Information from different sources for shaft sizes are 
inconsistent in some cases. 

RELEASE INFORMATION 

Core samples from disposal shafts drilled in June, 1970 indicated significantly elevated levels of tritium that had 
migrated from previously used shafts in the disposal field containing Shafts 1-135. Tritium concentrations were alsc 
elevated in surface samples collected during environmental surveillance activities in 1985. Surface soil contaminati 
may have occurred around the pits and shafts of HDA-G as a result of fires caused by incompatible wastes, or from 
releases from vehicles hauling waste to the shafts and pits. Environmental monitoring of HDA-G has been conducted si 
1970 and includes soil moisture measurements, vertical and horizontal drill holes, air sampling, surface sampling, ar 
direct radiation measurements. The monitoring program results indicated that: 1) tritium is diffusing from its dispc 
locations; 2> there is surface contamination and elevated local air Pu-239 concentrations; 3) Pu-238 and -239 are in 
near·surface soil; 4) stream sediments had 0.73 pCi/g of Pu-238 and 0.44 pCi/g of Pu-239 in 1984. 

SWMU CROSS-REFERENCE LIST 

Slo/MU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-019 TA54-1-L-A·H~/R~ ? 54.067- Tsk 46 73 SHAFT 1, AREA G 
MDA·G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 2, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 3, AREA G 
MDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 4, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 5, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 6, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 7, AREA G 
MDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 8, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 9, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 10, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 11, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 12, AREA G 
HDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 13, AREA G 
MDA-G 54.185 
TA54-1-L-A-H~/R~ ? 54.067- Tsk 46 73 SHAFT 14, AREA G 
HDA-G 54.185 

(continued) 
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SWMU CROSS-REFERENCE LIST 
(continued) 

SWMU NUMBER CEARP IDENTIFICATION NUMBER~Sl RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-019 TA54-1-L-A-HW/RW 7 54.067- Tsk 46 : 73 SHAFT 15, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 16, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW 7 54.067- Tsk 46 73 SHAFT 17, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 18, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 19, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 20, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 24, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 25, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 26, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 27, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 28, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 29, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 30, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 31, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 32, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 33, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 34, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 38, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 39, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 40, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 41, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 42, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 43, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 44, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 45, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 46, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 47, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 48, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 49, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 50, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW 7 54.067- Tsk 46 73 SHAFT 51, AREA G 
HDA-G 54.185 
TA54·1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 52, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 53, AREA G 
MOA-G 54.185 

(continued) 
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SWMU CROSS-REFERENCE LIST 
(continued) 

SW'MU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-D19 TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 54, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 55, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 56, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 57, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 58, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 59, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 60, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 61, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 62, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 63, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 64, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 65, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 66, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 67, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 68, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 69, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 70, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54_067- Tslc 46 73 SHAFT 72, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 73, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 74, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 75, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 76, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT n, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 78, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 79, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 80, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 81 I AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 : 73 SHAFT 82, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 83, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 84, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 : 73 SHAFT 85, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 : 73 SHAFT 86, AREA G 
MOA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 : 73 SHAFT 87, AREA G 
MOA-G 54.185 

(continued) 
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SWMU CROSS-REFERENCE LIST 
(continued) 

CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

TA54·1·L·A·HW/RW 1 54.067- Tslc 46 : 73 
M>A·G 54.185 
TA54·1·L·A·HW/RW 1 54.067- Tslc 46 : 73 
M>A-G 54.185 
TA54·1·L·A·HW/RW 1 54.067- Tslc 46 : 73 
MDA·G 54.185 
TA54·1·L·A·HW/RW ? 54.067- Tsk 46 : 73 
MOA·G 54.185 
TA54·1-L·A·HW/RW ? 54.067- Tslc 46 : 73 
MOA-G 54.185 
TA54-1-L-A·HW/RW ? 54.067- Tslc 46 : 73 
MDA-G 54.185 
TA54-1-L-A·HW/RW ? 54.067- Tslc 46 : 73 
MOA·G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 75 
MDA-G 54.185 

? 54.067- Tsk 46 : 13 14 16 74 
54.185 

ASSOCIATED STRUCTURES 

SHAFT 88, AREA G 

SHAFT 89, AREA G 

SHAFT 90, AREA G 

SHAFT 91, AREA G 

SHAFT 92, AREA G 

SHAFT 96, AREA G 

SHAFT 109, AREA G 

SHAFT 110, AREA G 

SHAFT 111' AREA G 

SHAFT 112, AREA G 

SHAFT 150, AREA G 

? Indicates uncertainty with RFA Unit correlat 



54-020 KDA-G DISPOSAL SHAFTS ACTIVE AFTER 11/19/1980 11/01/90 

lOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAl STATUS 
PERIOO OF USE 

.HAZARDOUS RElEASE 
RADIOACTIVE RElEASE 

TA-54 
SHAFT 
DISPOSAl 
ACTIVE 
1970 - PRESENT 
UNICNOioiN 
SUSPECTED 

SUMMARY 

MATERIAlS MANAGED RADIOACTIVE ~ASTE 
MIXED ~ASTE 
HAZARDOUS ~ASTE 

UNIT INFORMATION 

Material Disposal Area G (MOA-G) is the main radioactive waste disposal site for lANl. There are 89 or 90 disposal 
shafts known to have received waste on or after implementation of RCRA regulations on November 19, 1980 and therefore 
may be subject to RCRA closure regulations. The 89 or 90 shafts are associated with 84 designated shaft numbers; Shafts 
189 and 192 are "triplet shafts" where 3 shafts are associated with one shaft number, and Shaft 191 (and possibly 190) 
is a "doublet shaft" where 2 shafts are associated with one shaft number. No information is available for Shafts 71, 
98, and 102, so it is assumed that they received waste on or after November 19, 1980, because shafts in close sequential 
order with these were used in the late 1970s and 1980s. Shafts range in diameter from 1 to 8 ft, and are 25 to 65 ft in 
depth. Many shafts are of unknown size. Most shafts are unlined, although a few are lined with cement or corrugated 
metal pipe (CMP), or the lining method is unknown. Shafts are separated by a minimum distance of 7.5 ft (separation 
distance between doublet and triplet shafts is unavailable). Shafts are layered with 0.5 ft-thick layers of crushed 
tuff between waste layers, filled to within 3 ft of the surface, and capped with 3 ft of clean concrete. Shafts 142 to 
149 are not yet in use. 

UNIT 
Shaft 21 
Shaft 22 
Shaft 23 
Shaft 35 

Shaft 36 
Shaft 37 
Shaft 71 
Shaft 93 

Shaft 94 
Shaft 95 
Shaft 97 
Shaft 98 
Shaft 99 
Shaft 100 
Shaft 101 
Shaft 102 
Shaft 103 
Shaft 104 
Shaft 105 
Shaft 106 
Shaft 107 

Shaft 108 
Shaft 114 
Shaft 115 
Shaft 118 
Shaft 119 
Shaft 120 
Shaft 121 
Shaft 122 
Shaft 123 
Shaft 124 
Shaft 125 
Shaft 126 
Shaft 127 
Shaft 128 
Shaft 129 
Shaft 130 
Shaft 131 
Shaft 132 
Shaft 133 

PERIOO OF USE 
? - present 
1989 - present 
? - present 
1971 - 1985 

1970 - 1985 
1970 - 1985 
? 
1978 - 1984 

1978 - 1984 
1984 
1978 - 1984 
? 
1983 - 1984 
1983 
1981 
? 
1981 - 1983 
1982 
1982 - 1983 
1980 - 1981 
1978 - 1981 

1980 - 1982 
1979 - 1982 
1981 - 1982 
1983 - 1984 
1983 
1983 - 1984 
1984 - 1985 
1984 - 1985 
1984 
1984 - 1987 
1984 
1985 - 1987 
1985 
1986 
1986 
1986 - 1987 
1987 - 1988 
1987 - 1988 
1986 - 1987 

(FEET) 
1 I 25 
1 I 25 
1 I 25 
3 I 40 

3 I 40 
3 I 40 
2 I 25 
3 I 50 

3 I 50 
3 I 50 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 

? 

DIAMETER I DEPTH 
liNING 
c.l. 
c.l. 
c.l. 
u.l. 

u.l. 
u.l. 
u.l. 
u.l. 

u.l. 
u.l. 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 

? 
? ? 
? ? 

8 I 65 u.l. 
8 I 63 u.l. 
8 I 63 u.l. 

? u.l. 
? u.l. 

6 I? u.l. 
6 I? u.l. 
6 I 65 u.l. 
6 I 65 u.l. 
6 I 65 u.l. 
4 or 6165 u.l. 
3 I 65 u.l. 
6 I 65 u.l. 
6 I 65 u.l. 
6 I 65 u.l. 
4 I 65 u.l. 

(CU. FT.) 
NA 
>1 
NA 

125 

198 
198 

NA 
139 

29 
142 
81 
NA 

189 
3 

75 
NA 

118 
10 
2 

69 
27 

149 
1253 

>1 
112 

NA 
357 
244 
295 
147 

1 
275 

6905 (?) 
NA 

391 
132 
793 
160 
115 
24 

(continued) 

~ASTE VOlUME 
~ASTE DESCRIPTION 
no description 
no description 
no description 
hot cell wastes, animal tissue, herbicide 
containers, FP 
hot cell wastes, ~palation products 
animal and chemical wastes 
no description 
spalation products, fuel elements, cell 
waste, animal tissue 
hot cell waste, depleted U, control rods 
cell wastes, animal tissue 
U chips and turnings, vials, animal waste 
no description 
hot cell waste, animal tissue, machine parts 
hot cell waste, target and stinger 
spalation products, hot cell waste 
no description 
hot cell waste, spent fuel elements 
U chips, scrap metal 
animal tissue 
spalation products, cell trash, animal tissue 
hot trash, animal tissue, 
chemical waste 
spalation products, solvent, animal tissue 
shielding blocks, graphite design assembly 
hot trash, tritium scrap 
vials 
dU chips, hydrocarbons, HF leach solids 
shielding blocks, scrap metal 
animal tissue, cell trash 
hot cell waste, waste cans 
dU chips & turnings, firing residue 
vials, organics 
dU chips & turnings 
meson and hot cell waste 
dU chips & turnings, 1,13 08 oil and wax 
animal tissue, mustargem 
mixed spalation products 
dU chips, metal trash 
activated shielding 
classified material 
spalation products, hot cell waste 
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UNIT INFORMATION, continued 

UNIT 
Shaft 134 
Shaft 135 
Shaft 136 
Shaft 137 
Shaft 138 
Shaft 139 
Shaft 140 
Shaft 141 
Shaft 142 
Shaft 143 
Shaft 144 
Shaft 145 
Shaft 146 
Shaft 147 
Shaft 148 
Shaft 149 
Shaft 151 
Shaft 152 
Shaft 153 
Shaft 154 
Shaft 155 
Shaft 156 
Shaft 157 
Shaft 158 
Shaft 159 
Shaft 160 
Shaft 189 
Shaft 190 
Shaft 191 

Shaft 192 
Shaft 196 
Shaft C1 
Shaft C2 
Shaft C3 
Shaft C4 
Shaft C5 
Shaft C6 
Shaft C7 
Shaft C8 
Shaft C9 
Shaft C10 
Shaft C11 
Shaft C12 
Shaft C13 

PERIOD OF USE 
1986 
1986 - 1987 
1986 - 1987 
1987 - ? 
198? - 1987 
1987 
1987 - 1989 
1988 - 1989 
~ed 
ln.ISed 
ln.ISed 
unused 
ln.ISed 
unused 
unused 
unused 
1982 - 1986 
1980 - 1983 
1983 - 1984 
1984 - 1986 
1988 - 1989 
1987 
1987 - 1988 
1989 
1989 
ln.ISed 
1987 - 1988 
1983 - 1984 
1984 - 1986 

1987 
1989 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
1 
1986 - 1987 
1987 

dJ - depleted uranium 
FP - fission products 

DIAMETER I DEPTH 
(FEET> 
3 I 7 
3 I ? 
6 I 65 
6 I 65 
4 I ? 
4 I 1 
6 I 61 
6 I 60 
4 I 65 
4 I 65 
6 I 65 
6 I 65 
6 I 65 
4 I 65 
4 I 65 
4 I 65 

? 
? 
? 

3145 or 65 
3145 or 65 
3 I 45 
3 I 45 
3 I 45 
3 I 45 
3 I 45 

? 
? 

8 I 7 

8 I ? 
6 I 56 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 60 
6 I 65 
6 I 65 
6 I 65 

MFP - mixed fission products 
MAP - mixed activation products 
AC - [for definition, see lab notebooks] 

LINING 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
u.l. 
u.l. 
u.l. 

u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 
u.l. 

WASTE VOLUME 
(CU. FT.) 

NA 
225 
50 
1 

119 
259 
569 
42 

0 
0 
0 
0 
0 
0 
0 
0 

131 
NA 
12 

135 
NA 
NA 
NA 
NA 
NA 
0 

1743 
1077 
1470 

1537 
728 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

WASTE DESCRIPTION 
animal tissue 
animal tissue 
low level tritium 
low level tritium 
animal tissue 
hot cell waste 
animal tissue 
hot cell waste, reactor parts 
empty 
empty 
empty 
empty 
empty 
empty 
empty 
empty 
tritium 
trtttum scrap, tubing, hardware 
contaminated pump, P.N.s 
high level tritium, molecular sieves 
high level tritium 
dry box trash, molecular sieve 
tritium 
high level tritium 
high level tritium 
empty 
LAMPF activated shielding (triple shaft) 
scrap metal 
LAMPF scrap metal, graphite target (double 
shaft) 
LAMPF scrap metal (triple shaft) 
LAMPF inerts 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 
PCB oil 

SRL - Size Reduction Lab 
PN - Property Number 
NC - non-compactable 
PTC - [for definition, see lab notebooks] 
D&o - decontamination & decommissioning 

Shafts receiving waste for disposal prior to November 19, 1980 are discussed in 54-019. Area G shafts used for storage 
are covered in 54-014. The following numbers have not been assigned to shafts: 113, 116, 117, 161 to 188, and 193 to 
195. 

(continued) 
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WASTE INFORMATION 

These shafts contain radioactive, hazardous, and mixed waste. The waste includes hot cell waste, animal tissue, fuel 
elements, control rods, uranium chips and turnings, spalation products, low and high level tritium, reactor parts, PC 
oil and a wide variety of other radioactive, hazardous, and mixed waste forms. Waste volume for each shaft is list~ 
above; volume figures with (?) notations exceed the reported volume of the shaft, and are therefore suspect. Some w< 
volumes are not available and are indicated "NA". Information from different sources for shaft sizes are inconsister 
in some cases. 

RELEASE INFORMATION 

Core samples from disposal shafts drilled in June, 1970 indicated significantly elevated levels of tritium that had 
migrated from previously used shafts in the disposal field containing Shafts 1·135. Tritium conentrations were also 
elevated in surface samples collected during environmental surveillance activities in 1985. Surface soil contaminati 
may have occurred around the pits and shafts of MDA-G as a result of fires caused by incompatible wastes, or from 
releases from vehicles hauling waste to the shafts and pits. Environmental monitoring of MDA-G has been conducted si 
1970 and includes soil moisture measurements, vertical and horizontal drill holes, air sampling, surface sampling, ar 
direct radiation measurements. The monitoring program results indicated that: 1) tritium is diffusing from its dispc 
location; 2) there is surface contamination and elevated local air Pu-239 concentrations; 3) Pu-238 and -239 are in 
near-surface soil; 4) stream sediments had 0.73 pCi/g of Pu-238 and 0.44 pCi/g of Pu-239 in 1984. 

SWMU CROSS-REFERENCE LIST 

SIJMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-020 TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 21, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 22, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 23, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 35, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 36, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 37, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 71 I AREA G 
MDA-G 54.185 
TA54-1-l-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 93, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 94, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 95, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 97, AREA G 
MDA-G 54.185 
TA54-1-l-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 98, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 99, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 100, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 101, AREA G 
MDA-G 54.185 
TA54-1-l-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 102, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 103, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 104, AREA G 
MDA-G 54.185 

(continued) 
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SWMU CROSS-REFERENCE LIST 
(continued) 

Slot4U NUMBER CEARP IDENTIFICATION NUHBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-020 TA54-1-L-A-HW/RW ? 54.067- Tsk 46 : 73 SHAFT 105, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 : 73 SHAFT 106, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 107, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 108, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 114, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 : 73 SHAFT 115, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 118, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 119, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 120, AREA G 
HDA-G 54.185 
TA54-1-L-A·HW/Rw ? 54.067- Tsk 46 73 SHAFT 121, AREA G 
HDA-G 54.185 
TA54··1-L·A-HW/RW ? 54.067- Tsk 46 73 SHAFT 122, AREA G 
HDA-G 54.185 
TA54-1·L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 123, AREA G 
HDA-G 54.185 
TA54-1-L·A-HW/RW ? 54.067- Tslc46 73 SHAFT 124, AREA G 
MDA·G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 125, AREA G 
HDA-G 54.185 
TA54-1-L-A·HW/RW ? 54.067- Tsk 46 73 SHAFT 126, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 127, AREA G 
HDA-G 54-185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 128, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 129, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 130, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 131, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 132, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 133, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 73 SHAFT 134, AREA G 
MDA-G 54.185 
TA54-1·L-A-HW/RW ? 54.067- Tslc 46 73 SHAFT 135, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 79 SHAFT 136, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 : 79 SHAFT 137, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 79 SHAFT 138, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 79 SHAFT 139, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 79 SHAFT 140, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 : 79 SHAFT 141, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tslc 46 79 SHAFT 142, AREA G 
HDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 79 SHAFT 143, AREA G 
MDA-G 54.185 
TA54-1-L-A-HW/RW ? 54.067- SHAFT 144, AREA G 
MOA-G 54.185 

(continued) 



54-020 MDA-G DISPOSAL SHAFTS ACTIVE AFTER 11/19/1980 11/01/9 

Page 5 

SWMU CROSS-REFERENCE LIST 
(continued) 

SIJMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-020 TA54·1·L·A·HW/RW ? 54.067- SHAFT 145, AREA G 
MDA·G 54.185 
TA54·1·L·A·HW/RW ? 54.067- SHAFT 146, AREA G 
MDA-G 54.185 
TA54·1·L·A·HW/RW ? 54.067- SHAFT 147, AREA G 
MDA·G 54.185 
TA54·1·L·A·HW/RW ? 54.067- SHAFT 148, AREA G 
MDA·G 54.185 
TA54·1·L-A·HW/RW ? 54.067- SHAFT 149, AREA G 
MDA·G 54.185 
TA54-1·L·A-HW/RW ? 54.067- Tsk 46 75 SHAFT 151, AREA G 
MDA·G 54.185 
TA54-1·L·A-HW/RW ? 54.067- Tsk 46 76 SHAFT 152, AREA G 
MDA-G 54.185 
TA54·1-L-A-HW/RW ? 54.067- Tsk 46 76 SHAFT 153, AREA G 
MDA·G 54.185 
TA54-1-L·A·HW/RW ? 54.067- Tsk 46 76 SHAFT 154, AREA G 
MDA-G 54.185 
TA54·1-L-A·HW/RW ? 54.067- Tsk 46 76 SHAFT 155, AREA G 
MDA·G 54.185 
TA54-1-L·A·HW/RW ? 54.067- Tsk 46 76 SHAFT 156, AREA G 
MDA-G 54.185 
TA54·1·L·A-HW/RW ? 54.067- Tsk 46 76 SHAFT 157, AREA G 
MDA-G 54.185 
TA54·1-L·A·HW/RW ? 54.067- SHAFT 158, AREA G 
MDA·G 54.185 
TA54·1-L-A-HW/RW ? 54.067- SHAFT 159, AREA G 
MDA·G 54.185 
TA54-1·L·A·HW/RW 7 54.067- SHAFT 1~0, AREA G 
MDA·G 54.185 
TA54·1-L·A-HW/RW 7 54.067- Tsk 46 77 SHAFT 189, AREA G 
MOA·G 54.185 
TA54·1-L-A-HW/RW ? 54.067- Tsk 46 77 SHAFT 190, AREA G 
MDA-G 54.185 
TA54·1·L·A-HW/RW ? 54.067- Tsk 46 77 SHAFT 191, AREA G 
MDA·G 54.185 
TA54-1·L·A·HW/RW ? 54.067- Tsk 46 77 SHAFT 192, AREA G 
MDA·G 54.185 
TA54·1-L-A-HW/RW ? 54.067- Tsk 46 77 SHAFT 196, AREA G 
MDA-G 54.185 
TA54·1·L-A-HW/RW ? 54.067- Tsk 46 78 SHAFT C1 I AREA G 
MDA-G 54.185 
TA54·1·L·A·HW/RW ? 54.067- Tsk 46 78 SHAFT C2, AREA G 
MDA-G 54.185 
TA54·1·L-A-HW/RW ? 54.067- Tsk 46 78 SHAFT C3, AREA G 
MOA-G 54.185 
TA54·1·L·A·HW/RW ? 54.067- Tsk 46 78 SHAFT C4, AREA G 
MDA·G 54.185 
TA54-1-L-A-HW/RW ? 54.067- Tsk 46 78 SHAFT C5, AREA G 
MDA-G 54.185 
TA54-1-L-A·HW/RW ? 54.067- Tsk 46 78 SHAFT C6, AREA G 
MDA·G 54.185 
TA54·1·L·A-HW/RW ? 54.067- Tsk 46 78 SHAFT C7, AREA G 
MDA·G 54.185 
TA54·1-L-A-HW/RW ? 54.067- Tsk 46 78 SHAFT C8, AREA G 
MDA-G 54.185 
TA54·1·l·A-HW/RW ? 54.067- Tsk 46 78 SHAFT C9, AREA G 
MOA·G 54.185 
TA54-1-L-A·HW/RW 7 54.067- Tsk 46 78 SHAFT C10, AREA G 
MOA·G 54.185 
TA54·1·L·A-HW/RW ? 54.067- Tsk 46 78 SHAFT C11, AREA G 
MDA·G 54.185 
TA54·1·L·A-HW/RW ? 54.067- Tsk 46 78 SHAFT C12, AREA G 
MOA·G 54.185 
TA54·1·L·A-HW/RW ? 54.067- Tsk 46 78 SHAFT C13, AREA G 
MDA·G 54.185 

54-020(misc) Tsk 46 13 14 16 74 

? Indicates uncertainty with RFA Unit corr 



54-021 WASTE OIL STORAGE TANKS IN AREA G 11/01/90 

SUMMARY 

LOCATION TA-54 MATERIALS MANAGED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) TANK 
UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE 1987 - 1988 
HAZARDOUS.RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Six empty tanks are currently in storage in Area G (in front of building TA-54-33) awaiting closure under RCRA. 

DIMENSIONS 
17.67' long, 7' dia. 
21.58 1 X 7' X 5' deep 
7' long, 4.33' dia 
7' long, 4.33' dia 
7' long, 4.33' dia 
7' long, 4.33' dia 

CAPACITY 
5,086 gal. 
5,650 gal. 

771 gal. 
771 gal. 
771 gal. 
771 gal. 

NOTES 
stainless steel, truck mounted 
steel, rectangular 
Fiberglass resin, saddle mounted, Tank 5 
Fiberglass res1n, saddle mounted, Tank 6 
Fiberglass resin, saddle mounted, Tank 7 
Fiberglass resin, saddle mounted, Tank 8 

These tanks were used to composite and store waste oil from throughout the Laboratory prior to off-site recycling or 
disposal. ~hile in service, the tanks were located in soil bermed areas in Area L, near TA-54-31 (see 54-001). In 
1989, the tanks were emptied and moved to Area G. The tanks are scheduled for decontamination in FY 90. 

WASTE INFORMATION 

Material stored in the tanks consisted exclusively of waste oil. The 5,058 gallon tank contained EP Toxic 
concentrations of arsenic, chromium, and mercury. The 5,650 gallon tank and Tanks 5, 7, and 8 contained EP Toxic 
concentrations of lead, identifying the oil in these tanks as characteristic hazardous waste. All of the tanks 
contained PCB contaminated oil, although the 5,650 gallon tank contained less than 5 ppm PCBs. Although analyses ar 
not available, it is likely that the tanks also contained solvent-contaminated oil. Radiological analyses have meas 
no detectable activity in any of the tanks. 

RELEASE INFORMATION 

There have been no known releases from the tanks during storage in Area G. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-021 TA54-1-L-HIJ/RIJ TA-54-33 



54-022 LEAKAGE FROM PCB TRANSFORMER 

LOCATION TA-54 
TYPE OF UNIT(s) SOIL CONTAMINATION 
UNIT USE DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE ? - 1989 
HAZARDOUS RELEASE KN~N 

RADIOACTIVE RELEASE NONE 

SUMMARY 

MATERIALS MANAGED SOLID ~ASTE 
PCBs 

UNIT INFORMATION 

11/01/90 

A transformer located at the ~hite Rock Pump Station, TA-54-75, is known to have leaked. The transformer, with a 
maximum capacity of 10 gallons of oil, was removed on October 1, 1989. All transformers removed since 1985 are visuall 
inspected before removal. If stains are observed on the soil or concrete, the soil is analyzed for PCBs and appropria1 
cleanup procedures are implemented. 

WASTE INFORMATION 

The transformer contained oil contaminated with PCB concentrations of less than 634 ppm. 

RELEASE INFORMATION 

Cleanup operations have been implemented. It is unknown whether residual contamination remains. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER{S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

54-022 ** Tsk 27 : 1081 TA-54-75, formerly 00-1057 

** No corresponding E. R. Program U'lit. 



SWMU 

54-001(a} 
54-001(b} 
54-001 (c) 
54-001 (d) 
54-001 (e) 
54-001 (f) 
54-002 
54-004 
54-005 
54-006 
54-007(a} 
54-007(b) 
54-007(c} 
54-007(d} 
54-007(e} 
54-008 
54-009 
54-010 
54-012(a} 
54-012(b} 
54-013(a} 
54-013(b} 
54-014(a} 
54-014(b }-(d) 
54-015(a} 
54-015(b} 
54-015(c} 
54-015(d} 
54-015(e} 
54-015(1} 
54-015(g} 
54-015(h} 
54-015(i} 
54-0150} 
54-015(k} 
54-016(a) 
54-016(b} 
54-017 
54-018 
54-019 

Rev. 1, 6/18190 

LAN:TA-Units/70 

TA-54 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

54-1 
54-1 
54-1 

54-1, 54-5 
54-1 
54-2 
54-1 

54-1' 54-3 
54-1, 54-4 
54-1' 54-5 

54-1 
54-1 
54-1 
54-1 
54-1 

54-1' 54-5 
54-1' 54-5 

54-1 
54-1 
54-1 
54-1 
54-1 

54-1' 54-5 
54-1, 54-2 
54-1' 54-2 
54-1' 54-2 
54-1, 54-2 
54-1, 54-2 
54-1, 54-2 
54-1, 54-2 
54-1, 54-5 

54-1 
54-1' 54-5 

54-1 
54-2 
54-1 

54-1' 54-2 
54-2 
54-2 

54-1' 54-2 



SWMU 

54-020 
54-021 
54-022 

TA-54 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

(CONTINUED) 

FIGURE NUMBER 

54-1, 54-2 
54-1, 54-2 

Near White Rock, Not shown 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 6/18190 

LAN:TA-Units/71 
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TA-55 

OPERATIONS AND ENVIRONMENTAL SETTING 

Plutonium handling operations were consolidated into Technical Area {TA} 55 in the 1970s. 

Principal operations are fabrication of plutonium metal components and plutonium 

processing, including scrap reclamation and purification. Basic research on transuranic 

{TAU} materials is also conducted here {DOE, 1987a}. TA-55 also includes the location of 

former TA-42. 

TA-55 lies at elevations between about 7,1 00 and 7,300 feet as I. Structures are located 

on a narrow mesa formed between a branch of Mortandad Canyon on the north and 

Pajarito Canyon on the south. The technical area also includes the north wall of Pajarito 

Canyon. Canyon walls are steep slopes or cliffs in this area. TA-55 lies on welded 

Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper and Pinon-Juniper overstory vegetation 

zones. Soil types in the technical area include Carjo loam, Tocal very fine sandy loam, 

Pogna fine sandy loam, and rock outcrop {Nyhan et al., 1978). 

At TA-55, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,040 to 6,100 feet asl. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a}. 

WP:LAN:T A-1649/59 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-55 

55-001 
55-002 
55-003 
55-004 
55-005 
55-006 
55-007 
55-008 
55-009 
55-010 
55-011 
55-012 
55-013 

WP:LAN :T A-1724-50 

CEMENT PLANT 
RADIOACTIVE WASTE CONTAINER STORAGE AREAS 
CONTAINMENT AREA 
EVAPORATOR 
FILTRATION UNIT 
GLASS BREAKER 
INCINERATOR 
SUMPS AND TANKS 
SUMP 
SOLVENT SPILLS 
DRAINS AND OUTFALLS 
INACTIVE HAZARDOUS WASTE CONTAINER STORAGE AREA 
ACTIVE HAZARDOUS WASTE CONTAINER STORAGE AREAS 



55-001 CEMENT PLANT 11/01/90 

SUMMARY 

lOCATION TA-55 MATERIAlS MANAGED MIXED ~ASTE 
TYPE OF UNIT(s) CEMENT PlANT 
UNIT USE TREATMENT 
OPERATIONAl STATUS ACTIVE 
PERIOD OF USE EST. 1980 - PRESENT 
HAZARDOUS RElEASE NONE 
RADIOACTIVE RElEASE NONE 

UNIT INFORMATION 

A cement silo, TA-55-53, is located near the southwest corner of TA-55-4 and near the cement plant (TA-55-4). The 
purpose of the cement plant is to place various types of mixed waste in cement. The cement paste is placed in 55-gall 
drums and transported to TA-54 for storage. Eventually these drums may be emplaced in ~IPP. 

WASTE INFORMATION 

The wastes used to make the cement slurry consist of TRU material containing: 1) acidic wastes from a filtration unit, 
2) organic liquids, and 3> other liquids. The wastes placed in the cement slurry include 1) hydroxide cake, 2) 
non-recoverable incinerator ash, 3) plastic, 4) acidic filtrate salts, 5) pyrochemical salts, and 6) other 
TRU-containing particulate solids. Oils which have TRU material are placed in the cement through use of an emulsifier 

RELEASE INFORMATION 

There have been no known hazardous releases from this unit. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RElEASE SITE INFO. ASSOCIATED STRUCTURES 

55-001 ** TA-55-53 

** No corresponding E. R. Program unit. 



55-002 

LOCATION 
TYPE OF UNIT(s, 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

RADIOACTIVE WASTE CONTAINER STORAGE AREAS 11/01/90 

TA-55 
CONTAINER STORAGE AREA 
STORAGE 
ACTIVE 
7 - PRESENT 
UNKNOIJN 
UNKNOIJN 

SUMMARY 

MATERIALS MANAGED RADIOACTIVE ~ASTE 
MIXED ~ASTE 

UNIT INFORMATION 

TA-55-4 [55-002(a)], the plutonium building, has several areas where radioactively contaminated waste is stored. Vac1 
pump waste oil is stored in 55-gallon drums in Room 421. Several gloveboxes in Room 124 contain waste from a special 
project conducted with Hanford in 1988 on uranium oxide development. Low level waste is stored in basement room 838 
prior to Multiple Energy Gamma Assay Spectrometer (MEGAS) surveying. If the waste has a count of greater than 5 
milliRoentgens (mR), it is sent to Room 432 to repackaging. If the waste has a count of less than 5 mR, it is placed 
dempster dumpsters [55-002(b)] northeast of TA-55-4, adjacent to TA-5-8 and TA-55·18. 

WASTE INFORMATION 

The waste oil in Room 421 of TA-55-4 may be mixed with vermiculite and have <100 nanocuries per gram of TRU, or the 
waste may consist entirely of oil, probably contaminated with various radionuclides. The glovebox waste in Room 124 c 
TA-55-4 consists mostly of equipment contaminated with U-235. The waste in Rooms 838 and 432 of TA-55-4, and in 
dumpsters near TA-55-8 and -18 consists primarily of rags, plastic, paper, glassware, packaging material, and metal 
scraps contaminated with various radionuclides. 

RELEASE INFORMATION 

There have been no known hazardous releases from these units. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

55-002(a) 
55-002(b) 

** 
TASS-4-CA-A-H~/R~ 

ASSOCIATED STRUCTURES 

TA-55-4 
NEAR TA-55-8 AND -18 

** No corresponding E. R. Program unit. 



55-003 CONTAINMENT AREA 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) CONTAINMENT AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE EST. 1980s- PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A nitric acid tank at TA-55 is surrounded by a benmed containment area. The containment area and tank are located sou 
of Building 4. 

WASTE INFORMATION 

The containment area would store nitric acid if the tank leaked. The tank contains product. 

RELEASE INFORMATION 

There have been no known hazardous releases from the tank or the containment area. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-003 ** SOUTH OF TA-55-4 

** No corresponding E. R. Program unit. 



55-004 EVAPORATOR 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) EVAPORATOR 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE EST. 1980s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Wastes from TA-55 are treated by a thermosyphon evaporator, located in Building TA-55-4, in batches of 600 liters. T~ 
waste liquids are distilled in the evaporator, and the liquid distillate goes to TA-50 for pretreatment. The bottoms 
to cooling trays after which they are subjected to a filtration process. In the near future they will be fixed in 
cement (see 55-001). The filtered liquids go to theTA-55 cement plant. The solids are stored at TA-54 at present. 
The cooling water circulates in an enclosed loop unit. Should contamination of the cooling water occur, the water is 
treated in the evaporator. 

WASTE INFORMATION 

Wastes entering the evaporator are all acidic nitrate wastes generated at TA-55. After the distillation process, the 
distillate wastes are composed primarily of nitric acid (approximately 575 liters of the original 600 liters). The 
solids from the nitrate salt bottoms filtration process are above 100 nanocuries per gram TRU content. 

RELEASE INFORMATION 

Off-gases are released through a HEPA filtration system (see Appendix B). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-004 TA55-1-CA-A-HW/RW IN TA-55-4 



55-005 FI:LTRATI:ON UNI:T 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED MIXED ~ASTE 
TYPE OF UNIT(s) FILTER 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE EST. 1979 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNI:T I:NFORMATI:ON 

Filtration units located in TA-55-4 treat caustic waste containing TRU material and acidic liquids from the evaporat 
(see 55-004). After the filtration process, the filtered caustic liquids go to TA·50 for treatment. The solids roo 
during filtration are usually subjected to a recovery process. If the TRU content is low, the solids are taken tot 
TA-55 cement plant (see 55-001). The filtration system is a closed loop system wherein all residuals are handled by 
other treatment units. 

WASTE I:NFORMATI:ON 

The treated wastes consist of caustic wastes that contain TRU material and acidic bottoms from the evaporator (see 
55-004). 

RELEASE I:NFORMATI:ON 

There have been no known hazardous releases from this unit. 

SWMU CROSS-REFERENCE LI:ST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-005 TA55-1-CA-A-HW/RW IN TA-55-4 



55-006 GLASS BREAKER 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGEP MIXED ~ASTE 
TYPE OF UNIT(s) GLASS BREAKER 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOO OF USE EST. 1980s - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A breaker is used to break glassware and any other glass which has been contaminated with mixed waste. The broken gl< 
is placed in containers for suitable disposal. 

WASTE INFORMATION 

The waste is broken glass which may be contaminated with mixed waste. 

RELEASE INFORMATION 

There have been no known hazardous releases from the glass breaker. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-006 ** IN TA-55-4 

** No corresponding E. R. Program unit. 



55-007 INCINERATOR 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED MIXED WASTE 
TYPE OF UNIT(s) INCINERATOR 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PER I 00 OF USE ? - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

A small incinerator in TA-55-4 is used to burn small quantities of combustible wastes. After incineration, the ashes 
are sent through a recovery process to recover the radionuclides if the TRU content is high. If the content is low, 
ashes are sent to the cement plant (see 55-001). Incinerator gases are scrubbed before passing into the glovebox 
ventilation system. The scrubber solution goes to TA-50 for treatment. 

WASTE INFORMATION 

The combustible wastes contain chemicals such as nitric acid and small quantities of radionuclides. 

RELEASE INFORMATION 

Gases are treated to remove radionuclides before they are discharged. 

SWMU CROSS-REFERENCE LIST 

SYMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-007 TA55-3-IN-A-HW/RW IN TA-55-4 



55-008 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-55 
SUMP 

TREATMENT/STORAGE 
ACTIVE 
LATE 1970s - PRESENT 
NONE 
NONE 

SUMPS AND TANKS 

SUMMARY 

MATERIALS MANAGED MIXED ~ASTE 

UNIT INFORMATION 

Sumps, tanks, and pumps in TA-55-4 include: 

UNIT TYPE 
S~/pull> 
condensate tank pull> 

blowdown tank 

II OF UNITS 
6 
4 
8 

DIMENSIONS 
3 1 X 3' X 3' deep 
8" dia x 4' long 
8" dia x 4' long 

USE 
receive spills, mop water 
receive condensate from cooling coils 
receive condensate from cooling coils 

WASTE INFORMATION 

The liquids discharged to these units may contain a small amount of mixed waste constituents. 

RELEASE INFORMATION 

There have been no known hazardous releases from these units. 

SWMU CROSS-REFERENCE LIST 

11/01/90 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-008 TA55-2-CA/S-A·H~/R~ IN TA-55-4 



55-009 SUMP 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED SUSPECTED MIXED ~STE 
TYPE OF UNIT(s) SUMP 
UNIT USE STORAGE 
OPERATIONAL STATUS UNICNOJN 
PERIOD OF USE 1976 - ? 

HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

TA-55-71 was a monitoring sump located northeast of TA-55-6. It was used to allow monitoring of TA-55 liquids prior t 
discharging them to the sewage treatment lagoons at TA-35. It is believed that this sump is no longer operational anc 
may have been deconmissioned. The sump is a concrete pit about 7' x 7' x 5'5" deep. It was connected to building 
TA-55-4 by approximately 250 ft of 6"-diameter vitrified clay pipe. The sump was connected, via the TA-50 and -35 se~ 
systems, to the TA-35 lagoons by approximately 4000 ft of 8"-diameter vitrified clay pipe. 

WASTE INFORMATION 

The wastes were liquids believed to be free of significant levels of radionuclides, but which may have contained small 
quantities of chemicals and solvents. 

RELEASE INFORMATION 

The liquids were discharged to the TA-35 lagoons. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-009 TA55-2-CA/S-A-HW/RW Tslc 6 : 9 TA-55-71 



55-010 SOLVENT SPILLS 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) SPILL 
UNIT USE SPILL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE UNKNCMI 
HAZARDOUS RELEASE KN~N 

RADioACTIVE RELEASE NONE 

UNIT INFORMATION 

According to the CEARP, methyl ethyl ketone and other organic solvents were observed to be present in core samples takl 
during drilling at the southwest side of Building 4 in 1984. The soil boring from which the core samples were obtai~ 
was located 6 to 8 ft from the basement wall. Vapor s~les from the boring were analyzed by HSE-9 and found to be a 
solvent for plasite paint, an organic solvent-base epoxy paint. The soil that was contaminated was later covered with 
asphalt pavement. These contaminated areas resulted from inadvertent releases. 

WASTE-INFORMATION 

The CEARP states that methyl ethyl ketone and other organic solvents were present in cores taken from this area. Vapor 
samples contained methyl ethyl ketone, toluene, methyl isobutyl ketone, and a chlorinated hydrocarbon. 

RELEASE INFORMATION 

These chemicals are present in the soil. 

NOTES 

This SWMU was formerly SWMU No. 55-XXX. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-010 TA55-6-CA-I-PP Tsk 6 : 37 SOUTHWEST SIDE OF TA-55-4 



55-011 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDWS RELEASE 
RADIOACTIVE RELEASE 

TA-55 
WTFALL 
DISPOSAL 
ACTIVE 
1970s - PRESENT 
UNKN04JN 
UNKN04JN 

DRAINS AND OUTFALLS 11/01/90 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDWS WASTE 
RADIOACTIVE WASTE 

UNIT INFORMATION 

The storm drainage system for TA-55 consists of catch basins equipped with storm drains that discharge to outfalls. Tl 
catch basins, storm drains, and outfalls that serve TA-55 are as follows: 

SWMU No. 

55-D11(a) 
55-011(b) 
55-D11(c) 
55-011(d) 
55-011 (e) 

Catch basin structure no. 

TA-55-79 
TA-55·82 
TA-55-83 
TA-55-78 
TA-55-81 

Collects water from 

NW side of TA-55-4 
NE side of TA-55-4 
NE side of TA-55·4 
SW side of TA-55-4 
NE side of TA-55-4 

OUtfall location 

Mortandad Canyon 
Mortandad Canyon 
Mortandad Canyon 
Two Mile Canyon 
Mortandad Canyon 

The storm drains serve to drain building TA-55-4 where moderate contamination by transuranic radionuclides has been 
docl.lllented. Additionally, some residual solvent contamination has been observed in the environment. 

WASTE INFORMATION 

The storm drains manage storm water that could contain transuranic radionuclides, solvents, or metals. 

RELEASE INFORMATION 

It is unknown if hazardous or radioactive constituents have been released from the catch basins, storm drains, or 
outfall receiving areas. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S2 RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-011(a) ** Tsk 6 21 25 TA-55-79 
55-011(b) ** Tsk 6 22 26 TA-55-82 
55-011(c) ** Tsk 6 23 28 TA-55-83 
55-011(d) ** Tsk 6 24 29 TA-55-78 
55-011(e) ** Tsk 6 27 TA-55-81 

** No corresponding E. R. Program unit. 



55-012 INACTIVE HAZARDOUS WASTE CONTAINER STORAGE AREA 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

CONTAINER STORAGE AREA 
STORAGE 
INACTIVE 
1988 - 1990 

NONE 
NONE 

UNIT INFORMATION 

About 100 ml of waste acid containing heavy metals generated during reagent preparation for plutonium analysis was 
stored in a bottle on a shelf in Room 503, building TA-55-4. The storage site was not listed as active in January, 

WASTE INFORMATION 

The waste consisted on nitric acid solution containing non-radioactive heavy metals. 

RELEASE INFORMATION 

No known release occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

55-012 ** IN TA-55-4 

** No corresponding E. R. Program unit. 



55-013 ACTIVE HAZARDOUS WASTE CONTAINER STORAGE AREAS 11/01/90 

SUMMARY 

LOCATION TA-55 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

UNIT INFORMATION 

According to an April, 1990 LANL database, several container storage areas for hazardous waste are presently in use in 
TA-55 in TA-55-3, Room 186. The fume hood [55-013(a)] in the northeast quadrant of TA-55-3, Room 186 is a satellite 
facility, and stores acetone, trichloroethylene, tetrahydrofuran, pyrodine, toluene, ethanol, freon-113, diethyl ether 
pentane, dichloromethane, solvent contaminated hydrolysis products of alkali, diatomaceous earth (celite), metals, 
hydrides, and molecular sieves. In TA-55-4, Room 208, intro hood XB-206 in southeast corner of room [55-013(b)] is a 
satellite facility, and stores tetrahydrofuran, pyrodine, dimethoxyethane (ethylene, hexane, glycol, dimethyl ether). 
Active container storage areas are inspected regularly. The schedule is dependent on the type of material stored. 

WASTE INFORMATION 

As noted above, these areas store hazardous waste. 

RELEASE INFORMATION 

No hazardous releases are known to have occurred at these sites. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

55-013(a) 
55-013(b) 

** 
** 

ASSOCIATED STRUCTURES 

TA-55-3 
TA-55-4 

** No corresponding E. R. Program unit. 



SWMU 

55-001 
55-002(a) 
55-002{b) 
55-003 
55-004 
55-005 
55-006 
55-007 
55-008 
55-009 
55-010 
55-011 (a) 
55-011 {b) 
55-011 (c) 
55-011 (d) 
55-011 (e) 
55-012 
55-013(a) 
55-013{b) 

TA-55 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

55-1 
Not shown 

55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 
55-1 

NOTE: Some structure locations contain more than one SWMU. 

Rev. 1, 7/9/90 

LAN:TA-Units/72 
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TA-56 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (T A) 56, known as the Subterrene Basalt Site, was used in the early 1970s 

for a program that attempted to substitute melting for drilling to penetrate rock, with 

electricity used as the heat source in the experimental tests. In a field test, basalt was 

melted in Ancho Canyon. There are no current operations at the site (DOE, 1987a). The 

former site of TA-56 lies within the current boundaries of TA-39. There are no solid waste 

management units in this Technical Area. 

WP:LAN:TA-1649160 



TA-57 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area {TA} 57 is the site of Hot Dry Rock geothermal energy research. It lies on 

the western flank of the Valles Caldera, about 20 miles west of Los Alamos. Fluids have 

been produced at temperatures suitable to generate electricity. Mud pits used in drilling 

and experimental operations are removed when no longer required (DOE, 1987a). 

WP:LAN:T A-1649161 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-57 

57-001 
57-002 
57-003 
57-004 
57-005 

WP:LAN:TA-1724-51 

DECOMMISSIONED DRILLING MUD PITS 
DISPOSAL AREAS 
SATELLITE STORAGE AREA 
INACTIVE DRILLING MUD PIT I ACTIVE HOLDING POND 
WATER FILTER 



57-001 DECOMMISSIONED DRILLING MUD PITS 11/01/90 

.SUMMARY 

LOCATION TA-57 MATERIALS MANAGED SOLID ~ASTE 

TYPE OF UNIT(s) SURFACE IMPOUNDMENT SUSPECTED HAZARDOUS ~ASTE 

UNIT USE STORAGE 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE 1970s - 1980s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Three decommissioned mud pits/ponds were used to support drilling and experimental activities for the hot dry rock 
project. 1) The earliest pit [57-001(a)] was a pit for drilling mud located in Barley Canyon. It was in use during 
1970s. ~hen drilling activities were moved to Fenton Hill, this pit was backfilled and reseeded. It has been filled 
since 1973. 2) ~hen Fenton Hill Site, TA-57, began operation, a pond designated GT-2 [57-001(b)l was constructed. T 
pond was triangular in shape, approximately 150' on each side and 12' deep. It was in use for a number of years. In 
1988, some of the sludge from this pond was removed, taken to a landfill, and the pond was backfilled. 3) After 
construction of GT-2, another pond [57-001(c)J was constructed to the north. This was a fairly small pond and in 
approximately 1978 the bottom sludge was removed to a landfill and this pond was also backfilled. Trailer TA-57-26 i 
now located on top of this area. The Fenton Hill ponds were used both as drilling mud ponds and as holding ponds dur 
circulation experiments. 

WASTE INFORMATION 

Materials stored in the drilling pits and ponds consisted of drilling mud, cuttings and, for the Fenton Hill ponds, ar 
minerals which precipitated during circulation experiments. Sludge from the GT-2 pond [57-001(b)] was analyzed and 
found not to be E.P. Toxic for metals. 

RELEASE INFORMATION 

There is no evidence that a hazardous release occurred from the mud storage ponds. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

57-001 (a) 
57-001(b) 
57-001(c) 

TA57-2-CA-A-H~ 
TA57-2-CA-A-H~ 
TA57-2-CA-A-H~ 

ASSOCIATED STRUCTURES 

GT-2 
NEAR TA-57-26 



57-002 DISPOSAL AREAS 11/01/90 

SUMMARY 

LOCATION TA-57 
LANDFILL 
DISPOSAL 
ACTIVE 

MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

1975 - PRESENT 
NONE 
NONE 

SUSPECTED HAZARDOUS WASTE 

UNIT INFORMATION 

Drilling rrud and cuttings from the old Fenton Hill ponds and EE-1 drilling rrud pond (see 57-D01) have been disposed of 
in a former gravel pit located on Forest Service property, about 5 miles west of TA-57. 

WASTE INFORMATION 

The waste consists of sludge removed from the TA-57 rrud ponds. 

RELEASE INFORMATION 

No known releases have occurred from this unit. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

57-002 TA57-4-L-I-Hiol loiEST OF TA-57 



57-003 SATELLITE STORAGE AREA 11/01/90 

SUMMARY 

LOCATION TA-57 MATERIALS MANAGED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE ? - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A storage area, TA-57-56, is used for product storage as well as satellite storage of solvents and waste oil at TA-57 
The satellite storage area consists of two drums on a wooden palette. It is located outside the Fenton Hill shed whe 
the containers are picked up and transported off-site. 

WASTE INFORMATION 

The wastes consist of spent solvents and waste oil. The waste is generated by cleaning machine parts. 

RELEASE INFORMATION 

Stained ground was observed during an E.R. site visit on 6/21/90. Past operations at most container storage areas he 
resulted in systematic releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

57-003 ** TA-57-56 

** No corresponding E. R. Program unit. 



57-005 WATER FILTER 11/01/90 

SUMMARY 

LOCATION TA-57 MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
TYPE OF UNIT(s) FILTER 
UNIT USE TREATMENT 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1980s - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Liquids from the EE-1 surface impoundment [see 57-004(a)] are passed through a filter system before they are discharge 
into a 5-million gallon holding pond. The filter system consists of 4 cylindrical filter columns, two with sand/grave 
filter composite followed by two filters with activated carbon. The filter is periodically backflushed to remove the 
solids. The solids are placed in the EE-1 pond. 

WASTE INFORMATION 

The wastes consist of suspended solids in the liquid. 

RELEASE INFORMATION 

There have been no known releases of hazardous constituents. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER{S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

57-005 ** EE-1 

** No corresponding E. R. Program unit. 



57-004 INACTIVE DRILLING MUD PIT / ACTIVE HOLDING POND 11/01/90 

SUMMARY 

LOCATION TA-57 MATERIALS MANAGED SOLID ~ASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SURFACE IMPOUNDMENT 
STORAGE 
SEE BELOW 
1978 - PRESENT 
NONE 
NONE 

SUSPECTED HAZARDOUS ~STE 

UNIT INFORMATION 

There is a drilling mud circulation pit [57-004(a)] at TA-57 that is used to store wastes from deep drilling operatior 
and experiments. It is currently being refurbished for use as a holding pond with a PVC underliner and a Seaman Corp. 
Style 8130, XR-5 top liner. The pit is approximately 300' x 75' x 30' deep. The drilling muds are removed as necessa 
and transported to a landfill (see 57-002). The pit is designated EE-1. A new surface impoundment [57-004(b)] has 
recently been constructed. The new surface impoundment replaced 57-004(a). 

WASTE INFORMATION 

~astes stored in the pond include drilling mud, cuttings, and precipitates from circulation experiments. The water 
could include dissolved arsenic, cadmium, boron, lithium, and fluorine. 

RELEASE INFORMATION 

The mud pit has NPDES-permitted outfall No. 001 (see Appendix A). The outfall is assigned NMEID No. NM0028576 for 
geothermal discharge. 

SWKU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

57-004(a) 
57-004(b) 

TA57-2-CA-A-H~ 

** 

ASSOCIATED STRUCTURES 

EE-1, TA-57-1 

** No corresponding E. R. Program unit. 



TA-57 SOLID WASTE MANAGEMENT UNITS 
(SWMUs} FIGURE INDEX 

SWMU FIGURE NUMBER 

57-001 (a) 
57-001 (b) 
57-001 (c) 
57-002 
57-003 
57-004(a) 
57-004(b) 
57-005 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1 , 6/28/90 

LAN:TA-Units/73 

57-2 
57-1 
57-1 
57-2 
57-1 
57-1 

Not shown 
57-1 
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TA-:57-36 
TA-:57-37 
TA-:57-38 
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TA-57-46 
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TA-59 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 59 is occupied by health, safety, and environmental operations at the 

Laboratory. An environmental laboratory uses samples for chemistry and radiological 

measurements. These samples are solid, water, vegetation, animals, foodstuffs, and 

bioassay samples (DOE, 1987a). 

TA-59 lies at elevations between about 7,200 and 7,380 feet asl. The area is located on 

the narrow mesa formed between Mortandad Canyon on the north and Two Mile Canyon, a 

branch of Pajarito Canyon, on the south. Canyon walls are steep slopes or cliffs in this 

area. TA-59 lies on welded Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper and 

Ponderosa Pine-fir overstory vegetation zones. The soils at TA-59 include Carjo loam, 

Tocal very fine sandy loam, and rock outcrop (Nyhan et al., 1978). 

At TA-59, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,170 to 6,250 feet asl. Over 900 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:T A-1649/62 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-59 

59-001 
59-002 
59-003 
59-004 

WP:LAN:T A-1724-52 

SEPTIC SYSTEM 
DRUM STORAGE 
SUMPS 
OUTFALL 



59-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-59 
SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
DECOMMISSIONED 
1966 - 1979 
UNKN~N 

NONE 

SEPTIC SYSTEM 

SUMMARY 

11/01/90 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
UNKN~N 

UNIT INFORMATION 

According to the CEARP, this unit (TA-59-4) was located 115 ft southwest of Building 1. This septic system was 
completed in 1966. The septic tank was constructed of reinforced concrete in two compartments, was 4'3" x 7' x 7' dee 
and had a capacity of 1,500 gallons. The septic tank had an overflow to a leach field through a distribution box. Th 
distribution box was located 160' southwest of the southwest corner of TA-59-1. The box was constructed of reinforced 
concrete and had dimensions of 1'6" x 6' x 2'3" deep. The tank was removed in 1979. 

WASTE INFORMATION 

According to LANL staff this tank could have received photo processing wastes. Other industrial wastes may also have 
been present. 

RELEASE INFORMATION 

It is unknown whether the soil surrounding the tank was s~led during the tank decomnissioning. It is unknown whethe 
hazardous release has occurred. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

59-001 TA59-1-ST-I·H~/R~ TA-59-4 



59-002 DRUM STORAGE 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-59 
CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED RADIOACTIVE YASTE 
HAZARDOUS YASTE 

OPERATIONAL STATUS INACTIVE/ACTIVE 
PERIOD OF USE 7 - PRESENT 
HAZARDOUS RELEASE UNKNDYN 
RADIOACTIVE RELEASE UNKNDYN 

UNIT INFORMATION 

In 1986, the CEARP field survey found debris and drums stored at several outside locations in TA-59. Some of the drums 
were marked as being radioactive. Most of the drums have been removed. According to LANL staff, there was a satellite 
drum storage area at TA-59-1 in Room 123. The 1990 Active Container Storage Area inventory lists an active satellite 
storage area for inorganics and organics outside TA-59-1 at the dock on the south side. 

WASTE INFORMATION 

Some of the drums contain radioactive waste and the contents of the other drums are unknown. The drums at TA-59-1 
contain spent inorganic and organic solutions. 

RELEASE INFORMATION 

No information is available in the CEARP indicating whether the drums have leaked. There have been no known releases 
from the storage area in TA-59-1. However, past operations at most container storage areas have resulted in systematic 
releases of solid wastes, including RCRA-regulated constituents. 

SWMU CROSS-REFERENCE LIST 

SUMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

59-002 TA59-4-CA-A-HY/RW TA-59-1 



59-003 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-59 
SUMP 
TREATMENT 
ACTIVE 
1980s - PRESENT 
UNKNOWN 
UNKNOWN 

SUMPS 

SUMMARY 

11/01/90 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
SUSPECTED RADIOACTIVE ~ASTE 

UNIT INFORMATION 

Four sumps are located in the basement of the Occupational Health laboratory (TA-59-1). One sump has a capacity of 
between 35 and 50 gallons and the capacity of the other sump is approximately 10 gallons. Each sump is equipped with a 
pump that feeds the liquid into the industrial acid line which goes to TA-50. 

WASTE INFORMATION 

The sumps handle waste from laboratory sinks which could contain radioactive materials. In past years, solvents and 
other chemicals may have been in the waste. 

RELEASE INFORMATION 

There have been no known releases from these units. 

SWMO CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

59-003 •• TA-59- 1 

** No corresponding E. R. Program unit. 



59-004 OUTFALL 11/01/90 

SUMMARY 

LOCATION : TA-59 MATERIALS MANAGED HAZARDOUS ~STE 
TYPE OF UNIT(s) 
UNIT USE 

: OUTFALL 
: DISPOSAL 

OPERATIONAL STATUS : ACTIVE 
PERIOD OF USE : 1966 - PRESENT 
HAZARDOUS RELEASE KN~ 

RADIOACTIVE RELEASE : UNKN~ 

UNIT INFORMATION 

The 1987 CEARP notes an outfall that discharges waste from basement drains in TA-59-1 and once-through cooling water 
from cooling tower TA-59-10. The NPDES serial number is 098. 

WASTE INFORMATION 

liquids discharged from the outfall are cooling water, treated with biodegradable scale and corrosion inhibitors, and 
unknown liquids from TA-59-1 basement drains. 

RELEASE INFORMATION 

The outfall discharges into Two Mile Canyon. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

59-004 TA59-3-0/CA-A·H~ TA-59-1, -10 



TA-59 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

SWMU FIGURE NUMBER 

59-001 
59-002 
59-003 
59-004 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1 , 6128190 

LAN:TA-Units/74 

59-1 
59-1 
59-1 
59-1 
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TA-60 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area {TA) 60 operations currently consist primarily of the Laboratory's 

Maintenance Contractor Services physical support operations and of activities associated 

with the Test Fabrication Facility. This technical area was created during the 1989 

laboratory redefinition of the technical areas wherein portions of TA-3 were designated as 

TA-60. SWMUs located on Sigma Mesa have been renumbered from TA-3 to TA-60 

SWM U designations. 

TA-60 lies at elevations ranging between 7,1 00 and 7,350 feet asl. It is located on the 

eastern end of Sigma Mesa, between Sandia Canyon on the north and Mortandad Canyon 

on the south. Canyon walls are steep in this area. Most of TA-60 lies on approximately 

800 feet of welded Bandelier Tuff. The mesa top is in the Ponderosa Pine/Pinon-Juniper 

overstory vegetation zone, and the canyon walls are in the Ponderosa Pine-fir overstory 

vegetative zone. A small non-forested Shrub-Grass-Forb component also exists in TA-60. 

The soil in TA-60 consists of rock outcrop along the canyon walls, Carjo loam and Seaby 

loam on the upper mesa, Nyjack loam on the lower mesa, and Tocal very fine sandy loam 

in the canyon at the east end of theTA (LANL, 1989}. 

The potentiometric surface of the main aquifer in the Los Alamos region lies at about 5,900 

to 6,1 00 feet asl at TA-60. Over 1 ,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a}. 

WP:LAN:T A-1649163 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-60 

60-001 
60-002 
60-003 
60-004 
60-005 
60-006 
60-007 

WP:LAN:TA-1724-53 

ACTIVE CONTAINER STORAGE AREAS 
LANDFILL I SURFACE DISPOSAL 
VEHICLE MAINTENANCE OIL AND WATER SEPARATORS 
SIGMA MESA STORAGE FACILITIES 
INACTIVE SURFACE IMPOUNDMENTS 
SEPTIC SYSTEMS 
OPERATIONAL RELEASES 



60-001 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

ACTIVE CONTAINER STORAGE AREAS 11/01/90 

SUMMARY 

TA-60 
CONTAINER STORAGE AREA 

MATERIALS MANAGED HAZARDOUS ~ASTE 
SUSPECTED PCBs 
SOLID ~ASTE STORAGE 

ACTIVE 
EST. 1970s - PRESENT 
KN04JN 
NONE 

UNIT INFORMATION 

The following are active container storage areas, based on a 10/88 LANL database: 

S\.14U NO. 
60-001(a) 
60-001(b) 

LOCATION 
TA-60-1, formerly TA-3-382 
TA-60-7, formerly TA-3-383 

UNIT TYPE 
satellite 
satellite 

SETTING 

20' sq concrete pad 

The active container storage areas are inspected regularly. The schedule is dependent on the type of material stored. 
A November 1988 field survey noted the 60-001Ca) container storage area outside. A large number of drums were stored 
there at the time. A 1/90 LANL Active Container Storage Areas database noted the following additional active container 
storage areas in TA-60: 

SWMU NO. 
60-001(a) 
60-001(a) 
60-001(c) 
60-001(d) 

LOCATION 
TA-60-1 
TA-60-1 
TA-60-17 
TA-60-29 

UNIT TYPE 
satellite 
satellite 
satellite 
satellite 

SETTING 
outside, east side 
at the motor pool 

at the pesticide shed 

WASTE INFORMATION 

TA-60-1 container storage area has stored spent solvents, drums of wastewater and paint from the paint booth, used 
batteries, empty drums, and waste oil. Containers of product have also been stored in the area, including heat transfE 
oils, diesel fuel, transmission fluid, anti-freeze and solvents. Soil from this storage area was stained and possibly 
contaminated. Soil samples were collected in May, 1990 and analytical results indicate the presence of volatile and 
semivolatile organic compounds. Solvent waste is stored at TA-60-7, along with various materials, such as paint and 
paint thinner, copper pipe, denatured alcohol, and MEK. The satellite storage at TA-60-17 contains rags contaminated 
with solvents. The pesticide shed stores pesticide products, as well as pesticide-contaminated rinse water. 

RELEASE INFORMATION 

Some of the drums are noted to be leaking. Past operations at most container storage areas have resulted in systematic 
releases of solid wastes, including RCRA-regulated constituents. 

NOTES 

S\.14U Nos. 60-001(a) and 60-001(b) were formerly SWMU Nos. 3-001(g) and 3-001(h), respectively. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

60-001(8) 
60-001(b) 
60-001(c) 
60-001(d) 

TA3-1-CA-A/I-H~/R~ 
TA3-1-CA-A/I-H~/R~ 

** 
** 

Tsk 19 85 93 100 
Tsk 19 86 

TA-60-1, formerly TA-3-382 
TA-60-7, formerly TA-3-383 
TA-60-17 
TA-60-29 

** No corresponding E. R. Program unit. 



60-002 LANDFILL / SURFACE DISPOSAL 11/01/90 

SUMMARY 

LOCATION TA-60 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SURFACE DISPOSAL 
DISPOSAL 
INACTIVE 
? 

UNKN~N 

NONE 

SUSPECTED HAZARDOUS WASTE 

UNIT INFORMATION 

There is a boneyard southeast of TA-60-2, formerly TA-3-381. An additional area used for the storage of piles of 
broken-up asphalt is located on Sigma Mesa, just west of the drilling mud pit. Also on Sigma Mesa, there is a mound of 
concrete debris with wood, steel piping, and discarded metal. The mound is located about 100 ft east of the fence for 
the test rack facility, TA-60-17. The surface disposal area appears to be inactive. 

WASTE INFORMATION 

The boneyard consists of large piles of asphalt, metal debris, wood crates, old drums, and other materials. The asphal 
piles were probably created during road repair. 

RELEASE INFORMATION 

No known hazardous or radioactive release has occurred. 

NOTES 

This s~u was formerly s~u No. 3-009(h). 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

60-002 TA3-10-0L/L-A/I-HW Tsk 19 : 63 64 105 

ASSOCIATED STRUCTURES 

TA-60-2, formerly TA-3-381 
SIGMA MESA 
TA-60-17 



60-003 VEHICLE MAINTENANCE OIL AND WATER SEPARATORS 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-60 
SUMP 
TREATMENT 
ACTIVE 
? - PRESENT 
UNKNCMI 
NONE 

SUMMARY 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
SOLID ~ASTE 

UNIT INFORMATION 

The motor vehicle facility at TA-60 contains several oil and water separators. In the motor repair shop, TA-60-1 
(formerly TA-3-382), the floor drains are connected to grease/oil traps. The grease/oil- residue from the traps is sent 
to two 560-gallon waste oil tanks and the decantation (water separated from the grease/oil) is routed to the sanitary 
sewer. Behind TA-60-1 is an oil and water separator. OUtside, at the motor repair shop, vehicles may be washed/steam 
cleaned. Runoff from vehicle washing operations goes to a drain and then into the oil/water separator before the liquid 
decants to the sanitary sewer. 

WASTE INFORMATION 

The waste consists of oil and grease. 

RELEASE INFORMATION 

Decantation from the sumps discharges to sanitary and storm sewers. Releases from the tanks have been noted in a 
drainage channel that is present north of TA-60-1, trending east toward Sandia Canyon (see S~U No. 60-007). There have 
been no known hazardous releases from this unit. 

NOTES 

This s~ was formerly s~u No. 3-027(a). 

SWMU CROSS-REFERENCE LIST 

S~ NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. 

60-003 TA3-4-S-A/I·PP 
TA3-1-CA-A/I/H~/R~ 

Tsk 19 : 26 31 45 156 
157 

ASSOCIATED STRUCTURES 

TA-60-1, formerly TA-3-382 



60-004 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SIGMA MESA STORAGE FACILITIES 11/01/90 

TA-60 
CONTAINER STORAGE AREA 
STORAGE 
ACTIVE 
1 - PRESENT 
UNKNOWN 
NONE 

SUMMARY 

MATERIALS MANAGED HAZARDOUS WASTE 
SOLID WASTE 
PCBS 

UNIT INFORMATION 

Several storage areas are present on Sigma Mesa. A storage area [60-004(a)] is located about halfway to the end of the 
mesa. This storage area appeared to contain mainly old, out-of-date equipment and general debris. Near the end of the 
mesa, twelve drums [60-004(b)] containing diesel sludge cleaned out of underground storage tanks at the Western Steam 
Plant during its decommissioning were noted. An area approximately 100' x 3', covered with plastic sheeting, is also 
within the mesa-end storage area. In the experimental pond area [see 60-005(a)], several drums are also stored 
[60-004(c)]. The contents of the drums are not known. On occasion, decommissioned underground storage tanks from the 
TA-3 area are brought to the eastern end of Sigma Mesa to be cut up and to await salvage. The cutting area [60-004(d)] 
is located adjacent to the cement pad for the geothermal well, directly north of the drilling mud pit. Drums containing 
residues from cleaning the tanks are also present in this area. Just east of the geothermal test well pad is a storage 
area [60-004(e)]. An E.R. Program site reconnaissance survey in 1989 observed 5 transformers, 4 large dumpsters, 
stainless steel piping, corrugated tin, 6 large cooling fans and 5 storage tanks, which ranged between 3,000 and 5,000 
gallons, at the site. 

WASTE INFORMATION 

LANL staff report that a large number of drums marked soil and diesel waste, a drum in poor condition that contained 
sodium hydroxide solution, and non-PCB containing oil are stored in the storage area halfway to the end of Sigma Mesa. 
Drums of soil and diesel waste, transformers containing oil, and very large vessels (contents unknown) are stored in the 
mesa-end storage area. In the tank salvage area, the drums and tanks contain petroleum prodUcts. 

RELEASE INFORMATION 

It is unknown whether a hazardous release has occurred from any of these Sigma Mesa storage areas. However, tanks are 
virtually empty before transport to the cutting area at Sigma Mesa, so the extent of contamination would be minimal. 

NOTES 

SWMU Nos. 60-004(a), (b), and (c) were formerly SWMU Nos. 3-005(a), (b), and (c), respectively. 

SWMU CROSS-REFERENCE LIST 

Slo'MU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

60-004(a) ** Tsk 19 74 SIGMA MESA 
60-004(b) ** Tsk 19 167 SIGMA MESA 
60-004(c) ** Tsk 19 68 SIGMA MESA 
60-004(d) ** Tsk 19 43 SIGMA MESA 
60-004(e) ** Tsk 19 67 SIGMA MESA 

** No corresponding E. R. Program unit. 



60-005 INACTIVE SURFACE IMPOUNDMENTS 11/01/90 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 

TA-60 
SURFACE IMPOUNDMENT 
DISPOSAL 
INACTIVE 
1970s - ? 

HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE UNKNOWN 

SUMMARY 

MATERIALS MANAGED SOLID WASTE 
HAZARDOUS WASTE 
RADIOACTIVE WASTE 
SUSPECTED PCBs 

UNIT INFORMATION 

Two inactive surface impoundments are present in TA-60. A solar pond [60-005(a)] was used in a study to evaluate the 
evaporation of radioactive liquids. Approximately 25,000 gallons of treated effluent from theTA-50 treatment plant 
were placed in the pond at one time. The pond is fenced and posted as radioactive. A large pit [60-005(b)] is located 
just west of the easternmost storage area on Sigma Mesa. The pit served as the drilling mud pit for an experimental 
geothermal well being drilled in the same area in 1979. The pit is still present and is 60 ft wide, 120 ft long, and 20 
ft deep. At one time, the pit was lined, but the lining lasted only a short time before it became torn and weathered. 

WASTE INFORMATION 

The solar pond contains tritium and other low level radionuclides. Most of the drilling mud placed in the pit during 
the drilling of the well is still present. There is also evidence of dumping in the pit, including piles of sand, 
gravel, concrete, rebar, and asphalt. Approximately four large transformers and other electrical equipment were 
observed to be stored on the geothermal pad, located on the eastern side of the pit. The transformers were observed to 
be leaking oil but, according to LANL personnel, were sampled and found to be free of PCBs. 

RELEASE INFORMATION 

The solar pond was equipped with a plastic liner underlain by sand/bentonite/sand. No releases of hazardous materials 
have been reported from the two inactive impoundments. 

NOTES 

SWMU No. 60-005(a) was formerly SWMU No. 3-D29(a). SWMU No. 60-005(b) was formerly SWMU No. 3-030(a). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

60-005(a) 
60-005(b) 

TA3-8-SI-A/1-HW/RW/PP 
TA3-8-SI-A/I -HW/RW/PP 

Tsk 19 37 
Tsk 19 36 

ASSOCIATED STRUCTURES 

SIGMA MESA 
SIGMA MESA 



60-006 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-60 
SEPT! C SYSTEM 
DISPOSAL 
ACTIVE 
1979 - PRESENT 
SUSPECTED 
UNKNOWN 

SEPTIC SYSTEMS 

SUMMARY 

11/01/90 

MATERIALS MANAGED SUSPECTED HAZARDOUS WASTE 
SANITARY WASTE 

UNIT INFORMATION 

Septic tank TA-3-1885 [60-006(a)J is located northeast of the Pan Am Test Rack facility, TA-60-17, on Sigma Mesa (see 
Notes). The tank has a 1000-gallon capacity and overflows to seepage pit TA-3-1886, located just north of the septic 
tank. The bathrooms in TA-60-17 all discharge to the septic tank, along with six floor drains in the building and one 
sink drain from the building's paint booth. A 1989 E.R. Program site reconnaissance survey located a buried septic tanl 
[60-006(b)J just north of the storage area at the end of Sigma Mesa. The tank is a 700-gallon, fiberglass unit that wa! 
installed in 1979. It served the trailers that were located these during the drilling of the geothermal well. The 
Active Septic Tank Systems List (December 1989) supplied by the Environmental Surveillance Section (HSE-8) lists septic 
tank TA-60-00 [60-006(c)]. It is unknown when this tank was installed; it presently serves the test track. It has a 
capacity of 1,000 gallons and its overflow discharges to a seepage pit. TA-60-00 serves from 30 to 35 people. 

WASTE INFORMATION 

It is possible that paints, solvents, or oils may have entered the drains to septic tank TA-3-1885 from operations in 
the paint booth. 

RELEASE INFORMATION 

It is not known whether releases have occurred from these units. 

NOTES 

TA-3-1885 and -1886 were previously identified as SWMU numbers 3-016(c) and 3-016(d), respectively. Although the unit! 
are located in the newly designated TA-60, revised structure identifier numbers to reflect the change have not yet ~ 
assigned. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

60-006(a) 
60-006(b) 
60-006(c) 

** 
** 
** 

Tsk 19 15 16 21 
Tsk 19 18 

ASSOCIATED STRUCTURES 

TA-3-1885, -1886 
SIGMA MESA 
TA-60-00 

** No corresponding E. R. Program unit. 



60-007 OPERATIONAL RELEASES 11/01/90 

SUMMARY 

LOCATION TA-60 MATERIALS MANAGED SOLID ~ASTE 
TYPE OF UNIT(s) OPERATIONAL RELEASE SUSPECTED HAZARDOUS ~ASTE 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE 1979 - 1 

HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

An area of stained soil is located about 20 ft east of the concrete pad for the geothermal well on the eastern end of 
Sigma Mesa [60-007(a)]. Over a period of several months in 1979, while the geothermal well was being drilled, the dri 
rig and associated equipment were oiled and greased in this area. The area of stained soil was noted to be about 20 s 
ft. Releases into Sandia Canyon have occurred as a result of operations at the motor vehicle facility, TA-60-1 
[60-007(b)]. Leaks and spills have occurred from the product distribution area located near the building, from trans1 
operation practices at two 560-gallon waste oil tanks present in the area, and from steam cleaning operations. These 
leaks and spills were collected in storm drainage systems adjacent to building TA-60-1. The storm drains discharge t< 
Sandia Canyon via an outfall. 

WASTE INFORMATION 

Because of the type of drilling activities that were conducted at the geothermal well, it is assumed that drums of oil 
grease, and solvents were stored at the site. The waste associated with the motor vehicle facility would also consis1 
of oil, grease, and solvents. 

RELEASE INFORMATION 

A 20-ft square area of stained soil is present near the geothermal well. Stained soil associated with the waste oil 
tanks was removed in 1986, according to a memo. The soil was placed at Sigma Mesa for interim storage, until sample 
analysis had been completed. Analytical results and disposal information are not available. Stains are present in t 
drainage channel that runs north of TA-60-1 and trends toward Sandia Canyon. A 1986 memo indicates that the visibly 
contaminated soils in the drainage channel were removed and stored along with the soil from near the waste oils tanks 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

60-007(a) 
60-007(b) 

** 
** 

Tsk 19 : 47 

ASSOCIATED STRUCTURES 

SIGMA MESA 
TA-60-1 

** No corresponding E. R. Program unit. 



TA-60 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) AGURE INDEX 

SWMU FIGURE NUMBER 

60-001(a) 
60-001(b) 
60-001(c) 
60-001(d) 
60-002 
60-003 
60-004(a) 
60-004(b) 
60-004(c) 
60-004(d) 
60-004(e) 
60-005(a) 
60-005(b) 
60-006(a) 
60-006(b) 
60-006(c) 
60-007{a) 
60-007(b) 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1, 5121/90 

LAN:TA-Units/75 

60-2 
60-2 
60-2 
60-2 
60-2 
60-2 

Not Shown 
Not Shown 

60-1 
60-1 
60-1 
60-1 
60-1 
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TA-61 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 61 operations include the county sanitary landfill, Los Alamos and 

Mountain Mobile transit mix areas, and the radio repair shop. These structures serve the 

function of physical support and infrastructure for the Laboratory. The remaining land in 

the TA serves non-programmatic needs. In the future, TA-61 will be the site of the 

Materials Management functions and other Laboratory public access support functions. 

TA-61 structures are located on South Mesa and include several that were previously 

considered part of TA-3. The former site of Area No. 2 of TA-2 also lies within the current 

boundaries of TA-61, near the Technical Area's eastern edge. Additionally, SWMUs in this 

area, previously identified as TA-O, are renumbered to TA-61 SWMU designations in this 

revision. TA-61 includes the mesa, which is bounded by Los Alamos Canyon on the north 

and Sandia Canyon on the south, and the north wall of upper Sandia Canyon. 

The elevation of TA-61 ranges from about 7,000 feet asl at the eastern boundary to about 

7,300 feet asl at the western boundary. TA-61 lies in the Ponderosa Pine/Pinon-Juniper 

overstory vegetation zone. The area is underlain by welded Bandelier Tuff, forming steep 

cliffs at the top of the canyon walls. The soil consists primarily of rock outcrop and Carjo 

loam, with small areas of Tocal very fine sandy loam and Nyjack loam (LANL, 1989). 

The potentiometric surface of the main aquiferin the Los Alamos region lies at about 5,950 

to 6,225 feet asl at TA-61. Over 1,000 feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:T A-1649164 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-61 

61-001 
61-Q02 
61-Q03 
61-004 
61-005 
61-006 
61-007 

WP:LAN:TA-1724-54 

ACTIVE CONTAINER STORAGE AREA 
PCB STORAGE AREA 
BURN SITE 
INACTIVE SEPTIC SYSTEMS 
ACTIVE LANDFILL 
USED OIL CONTAINER STORAGE AREA 
LEAKING PCB TRANSFORMERS 



61-001 ACTIVE CONTAINER STORAGE AREA 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-61 
CONTAINER STORAGE AREA 
STORAGE 

MATERIALS MANAGED HAZARDOUS ~STE 
SUSPECTED PCBs 
SOLID WASTE 

OPERATIONAL STATUS ACTIVE 
PERI<>D OF USE EST. 1970s- PRESENT 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A November 1988 field survey noted a container storage area outside of TA-61-23 (formerly TA-3-282). 

WASTE INFORMATION 

The storage area stores capacitors, unmarked drums, and several oil-filled vessels. The contents of the oil-filled 
vessels were analyzed prior to disposal. 

RELEASE INFORMATION 

Some of the drums are noted to be leaking. Past operations at most container storage areas have resulted in systematic 
releases of solid wastes, including RCRA-regulated constituents. 

NOTES 

This SWMU was formerly SWMU No. 3-001(q). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

61-001 TA3-1-CA-A/I-HW/RW TA-61-23 



61-002 PCB STORAGE AREA 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-61 
CONTAINER STORAGE AREA 

MATERIALS MANAGED HAZARDOUS WASTE 
PCBs 

UNIT USE STORAGE 
OPERATIONAL STATUS INACTIVE/DECOMMISSIONED 
PERIOD OF USE 7 - 1988 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A fenced area outside TA-61-23, formerly TA-3-282, included e storage area for capacitors, transformers, and other 
electrical equipment. Some of the PCB-marked equipment was noted to have been leaking during the CEARP field survey. 
The capacitors containing PCBs were shipped off site. Several inches of soil were placed over the storage area and th 
area was covered with asphalt. 

WASTE INFORMATION 

The capacitors and other electrical equipment contained oil, some containing PCBs. Drums in this area were unmarked. 

RELEASE INFORMATION 

The PCB-containing equipment has been removed and the contaminated soil was covered. 

NOTES 

This SWMU was formerly SWMU No. 3-003(c). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

61-002 TA3-1-CA-A/I-HW/RW 3.067 Tsk 21 : 1164 1165 TA-61-23, formerly TA-3-282 



61-003 BURN SITE 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

TA-61 
PIT 
DISPOSAL/TREATMENT 
DECOMMISSIONED 
1943 - 1949 
UNKN~N 

MATERIALS MANAGED SUSPECTED RADIOACTIVE ~ASTE 
SUSPECTED HAZARDOUS ~ASTE 

UNKN~ 

ON:IT :INFORMATION 

There were burning pits for both nonexplosive and explosive materials at South Mesa. Yhere all pits were located and 
how many pits there were is unknown. Aerial photos taken in the 1940s show what appears to be the burn pit on E. Jeme 
Road near where the trailer court is today. 

WASTE :INFORMATION 

HE and other combustible materials are believed to have been burned in these pits. Depleted uranium may also have bee1 
treated or disposed of in these pits. 

RELEASE :INFORMATION 

It is believed that no releases of hazardous materials occurred. 

NOTES 

This SWMU was formerly SWMU No. 3·006(a). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

61-003 TA3-12-CA-I·H~/R~ 3.092 Tsk 20 : 109 SOUTH MESA 



61-004 INACTIVE SEPTIC SYSTEMS 11/01/90 

SUMMARY 

LOCATION TA-61 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPTIC SYSTEM 
DISPOSAL/TREATMENT 
INACTIVE 
1970 - ? 
UNKNOJN 
NONE 

UNIT INFORMATION 

SUSPECTED HAZARDOUS WASTE 
SUSPECTED MIXED WASTE 

Inactive septic tank TA-3-689 [61-004(a)] is located northeast of TA-61-23, formerly TA-3-282, and was probably built 
serve that building. Information on TA-3-689 is lacking. During trenching activities conducted in September, 1989, 
cinder block structure [61-004(b)] was encountered in the soil along the south side of East Jemez Road. The site is 
located approximately seven-tenths of a mile east of the intersection of East Jemez Road and Diamond Drive. The bloc 
structure was approximately 6' x 8' x 6' deep. It had a corrugated tin roof that had been covered with poured concre 
There was a 6" feeder pipe in the top and a 611 effluent pipe that was located on the side wall. The structure was 
encountered at approximately 1' below grade. It is suspected to be a septic tank, probably placed in that location 1 
solid waste disposal from one of the contracting firms that operated in the vicinity in the past. 

WASTE INFORMATION 

The septic tanks probably managed primarily sanitary waste. Detailed information on possible discharges of industri~ 
liquids to the tanks is lacking. 

RELEASE INFORMATION 

It is unknown whether the tanks have released hazardous waste. 

NOTES 

SWMU No. 61-004(&) was formerly SWMU No. 3-017(b). SWMU No. 61-004(b) was formerly SWMU No. 0-022. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

61-004(a) TA3-2-CA/ST-A/I-HW/RW Tsk 21 : 126 

61-004(b) •• 

ASSOCIATED STRUCTURES 

TA-3-689 
NORTHEAST OF TA-61-23, formerly 

TA-3-282 
SOUTH MESA 

•• No corresponding E. R. Program unit. 



61-005 ACTIVE LANDFILL 11/01/90 

SUMMARY 

LOCATION TA-61 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

LANDFILL 
DISPOSAL 
ACTIVE 
1974 - PRESENT 
UNKN(MI 
UNKN(MI 

UNIT INFORMATION 

SUSPECTED HAZARDOUS ~ASTE 
SUSPECTED RADIOACTIVE ~ASTE 
SUSPECTED PCBs 

An active III.Jnicipal landfill is located on East Jemez Road. The landfill is operated by Los Alamos County for both 
county and LANL use. It occupies about 24.3 acres of land that is owned by DOE. The landfill is excavated into bedr 
and has no release controls associated with it. The waste is covered with soil at intervals. 

WASTE INFORMATION 

The landfill generally manages nonhazardous waste including laboratory and municipal solid wastes from the town of lo 
Alamos. It is unknown whether hazardous constituents have been included with the waste, but potential contaminants 
could include volatiles, semivolatiles, pesticides, PCBS, metals, and possibly radioactively contaminated material. 

RELEASE INFORMATION 

The RFA reported that leachate was ponded below the landfill as noted during the VSI. LANL staff believe that the 
liquid noted during the VSI was storm runoff. It is unknown whether the liquid contains hazardous constituents. 

NOTES 

This s~ was formerly s~ No. 0-006. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

61-DOS TA0-6-L-A·S~ 0.002 Tsk 27 : 1018 SOUTH MESA 



61-006 USED OIL CONTAINER STORAGE AREA 11/01/90 

SUMMARY 

LOCATION TA-61 MATERIALS MANAGED SOLID ~ASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

CONTAINER STORAGE AREA 
STORAGE 
ACTIVE 
7 - PRESENT 
SUSPECTED 
NONE 

UNIT INFORMATION 

SUSPECTED HAZARDOUS ~ASTE 

A used-oil management area is maintained at the active landfill located on East Jemez Road (see 61-005). This area 
owned and operated by Los Alamos County. The area is used for the storage of drums and three storage tanks of waste 
oil, as noted in the RFA. The storage tanks were underground at the time of the VSI. Subsequently, the tanks were 
excavated and are presently aboveground. In 1989, two of the tanks were given to a recycler as scrap metal and were 
crushed and removed from the site at DOE's request. The tanks were estimated to be 12 ft long with a 5-ft diameter • 
a 2,500-gallon capacity. The oil is brought by local residents for recycling. The oil stored at the site is picked 
periodically by an oil recycler. The dr1.111 storage area manages quantities of less than ten drums and measures 
approximately 50 square feet. It is underlain by soil. 

WASTE INFORMATION 

The used-oil management areas manage primarily waste oil. An acid battery was also noted on site during the VSI. Tl 
waste oil may contain metals. It is unknown whether the oil is analyzed prior to shipment off-site. 

RELEASE INFORMATION 

The RFA noted soil discoloration at the used-oil management area that extended over the edge of the canyon. 

NOTES 

This SWMU was formerly SWMU No. 0-002. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

61-006 ** 0.001 Tsk 26 : 23 
0.003 
0.004-
0.006 

ASSOCIATED STRUCTURES 

SOUTH MESA 

** No corresponding E. R. Program unit. 



61-007 LEAKING PCB TRANSFORMERS 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 
UNIT USE 

TA-61 
SOIL CONTAMINATION 
DISPOSAL 

MATERIALS MANAGED HAZARDOUS ~ASTE 
PCBs 

OPERATIONAL STATUS INACTIVE 
PERIOD OF USE UNKNOWN 
HAZARDOUS RELEASE KNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

During sewer construction activities conducted in August 1989, detectable concentrations of polychlorinated biphenyls 
(PCBs) were encountered in the soil along the south side of East Jemez Road. The site is located approximately 
three-quarters of a mile east of the intersection of East Jemez Road and Diamond Drive. The location is thought to be 
near the transformer staging area of an electrical contracting firm that once operated in this vicinity. The firm is 
longer in existence and its years of operation are not known. The contaminated soil is characterized as a brown, sand 
clay with an organic odor. Initial analyses of the soil indicated the presence of PCBs in specific subsurface 
locations. The contamination is thought to be a result of the release of transformer oils containing PCBs. 

WASTE INFORMATION 

The soil contains PCBs, possibly due to releases of transformer oil. 

RELEASE INFORMATION 

Detectable concentrations of PCBs were encountered at several subsurface locations along the south side of East Jemez 
Road. Soil samples were taken along a 15' by 200' rectangular trench running parallel to the roadway. The soil sampl 
with the high concentration of PCBs were collected from the eastern portion of the sampling area. These contained 43C 
ppm PCBs. The majority of samples collected from the trench, however, indicated concentrations of less than 10 ppm or 
below the detection limit. In the trench itself, soil was removed to the point that PCB residuals were of 
concentrations below 10 ppm, although higher levels of contamination are thought to be present in nearby areas. The 
extent of vertical and lateral contamination is not known. 

NOTES 

This S~ was formerly S~ No. 0-023. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

61-007 ** SOUTH MESA 

** No corresponding E. R. Program unit. 



-· 

TA-61 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

SWMU FIGURE NUMBER 

61-001 
61-002 
61-003 
61-004{a) 
61-004{b) 
61-005 
61-006 
61-007 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1, 5/21/90 
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TA-62 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 62 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:TA-164S/65 



TA-63 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 63 houses a Laboratory engineering section office and several 

supporting office trailers. This technical area was created during the 1989 Laboratory 

redefinition of the technical areas wherein the western portion of T A-52 was designated as 

TA-63. 

TA-63 lies at about 7,220 feet asl. It is located on Mesita del Buey, bounded on the north 

by Ten Site Canyon (a tributary of Mortandad Canyon) and on the south by Canada del 

Buey. Canyon walls are steep slopes or cliffs in this area. TA-63 lies on welded 

Bandelier Tuff, in the Ponderosa Pine/Pinon-Juniper and the Pinon-Juniper overstory 

vegetation zones. Soils in the technical area include Hackroy-Rock outcrop complex and 

rock outcrop (LANL, 1989). 

At TA-63, the potentiometric surface of the main aquifer in the Los Alamos region lies at 

about 6,000 feet asl. Over 1 ,000 teet of unsaturated tuff and volcanic rock separate the 

surface from the aquifer. There is little potential for downward flow from the, surface 

because of the low moisture conditions of the tuff {IT, 1987a). 

WP:LAN:TA-1649/66 



63-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-63 

SEPTIC SYSTEMS 

WP:LAN:T A-1724-55 



63-001 SEPTIC SYSTEMS 11/01/90 

SUMMARY 

LOCATION TA-63 MATERIALS MANAGED SANITARY ~STE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
ACTIVE 
1965 - PRESENT 
UNKNOWN 
NONE 

SUSPECTED HAZARDOUS ~STE 

UNIT INFORMATION 

Two active septic systems are listed on the LANL 12/89 Active Septic Tank Systems database. The first system 
[63·001(a)] consists of a 1000-gallon septic tank (TA-63·12), a seepage pit, and connecting drainlines. It is not kr 
when this system was constructed. It serves approximately 20 to 30 people. The second system [63·001(b)l consists c 
920·gallon septic tank (TA-63·14, formerly TA-52·154), a seepage pit (formerly TA-0-462), and connecting drainlines. 
was constructed in 1965 and has been active to the present. This septic system is registered as an Unpermitted 
Individual Liquid Waste System with EID registration number LA-09. This system serves building TA-63·1, an office 
building with 30 to 40 people. This building was previously used as a maintenance shop. 

WASTE INFORMATION 

Both systems currently handle sanitary waste. The TA·63-14 system may be suspect for solvent and chemicals discharge 
in previous years from the maintenance shop. 

RELEASE INFORMATION 

It is unknown whether there have been hazardous releases from these units. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

63·001(a) 
63·001(b) 

** 
TA52·2-CA/S/UST/ST-I/A-HW/RW Tsk 7 145 

ASSOCIATED STRUCTURES 

TA-63·12 
TA·63-14 

** No corresponding E. R. Program unit. 



TA-63 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) AGURE INDEX 

SWMU FIGURE NUMBER 

63-001 (a) 
63-001 (b) 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1 , 6/25190 

LAN:TA-Units/77 

Not shown 
63-1 
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64-001 

LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-64 

ACTIVE WASTE CONTAINER STORAGE AREA 

WP:LAN:T A-1724-56 



64-001 ACTIVE WASTE CONTAINER STORAGE AREA 11/01/90 

SUMMARY 

LOCATION TA-64 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) CONTAINER STORAGE AREA 
UNIT USE STORAGE 
OPERATIONAL STATUS ACTIVE 
PERIOD OF USE 1988 - PRESENT 
HAZARDOUS RELEASE UNKNOWN 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A satellite container storage area in TA-64 is listed in the 4/90 LANL Active Container Storage Area database. It is 
located in the armory room of building TA-64-1. The armory room is used to store and clean firearms. Most of the wa 
generated is from an ultrasonic cleaner that uses freon. Other solvents are used to remove carbon. HSE-5 has found 
high lead concentrations on the surfaces in the room. 

WASTE INFORMATION 

The waste materials stored in this area include freon, RBC cleaning Compound, 2-butoxy ethanol, acetone, and 
monoethanolalamine. lead is also likely to be present in the waste. 

RELEASE INFORMATION 

The storage area is located within a building. Hazardous releases to the environment are unlikely. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

64-001 ** TA-64-1 

** No corresponding E. R. Program unit. 



SWMU 

64-001 

Rev. 1, 7/3/90 

LAN:TA-Units/78 

TA-64 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

FIGURE NUMBER 

64-1 



TA-64 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 64 operations currently consist of physical support and infrastructure 

and administrative and technical services. Structures in the area include the Central Guard 

Facility, two water tanks, a storage area, and a pumping station. 

TA-64 lies at an elevation ranging between 7,100 feet asl and 7,375 feet asl. TA-64 

structures are located on the narrow mesa formed between Mortandad Canyon on the 

north and Two Mile Canyon, a branch of Pajarito Canyon, on the south. The technical 

area also includes a portion of the north wall of Two Mile Canyon. Canyon walls are steep 

slopes or cliffs in this area. TA-64 lies on Bandelier Tuff, in the Ponderosa 

Pine/Pinon-Juniper and Ponderosa Pine-fir overstory vegetation zones. Soil consists of 

steep rock outcrop and Tocal very fine sandy loam (LANL, 1989). 

The potentiometric surface of the main aquifer in the Los Alamos region lies at 6,100 to 

6,175 feet asl at TA-64 (IT, 1987). Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separate the surface from the aquifer. There is little potential for downward flow from the 

surface because of the low moisture conditions of the tuff (IT, 1987a). 

WP:LAN:T A-1649167 
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TA-65 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA} 65 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:TA-1649/68 



TA-66 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 66 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:T A-1649/69 



TA-67 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 67 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:T A-1649/70 



TA-68 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 68 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:TA-1649171 



TA-69 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA} 69 includes a guardhouse and a building in which documents were 

once shredded and incinerated. A portion of TA-69 is planned to be developed for use in 

Laboratory transportation and circulation. Another part will be used as a security and 

safety buffer zone. 

TA-69 is located on near the northwest comer of the laboratory on Two Mile Mesa, a 

broad mesa bounded by Two Mile Canyon on the north and Pajarito Canyon on the south. 

The elevation of the area ranges between 7,600 feet asl at its eastern boundary and 7,800 

feet asl at its western boundary. The area is underlain by welded Bandelier Tuff. Soil 

consists of Frijoles and Tocal very fine sandy loam, Carjo loam, fine Typic Eutroboralfs, 

and a very small area of rock outcrop. Vegetation is in the Ponderosa Pine/Pinon-Juniper 

and Ponderosa Pine-fir overstory vegetation zone (LANL, 1989). 

The potentiometric surface of the main aquifer in the Los Alamos area lies over 6,200 feet 

asl at TA-69 (IT, 1987). Over 1 ,000 feet of unsaturated tuff and volcanic rock separates 

the surface from the underlying aquifer. Studies have shown the potential for downward 

movement of water from the surface is very low because of the hydraulic properties of the 

tuff and its very low moisture content (IT, 1987a). 

WP:LAN:TA-1649172 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-69 

69-001 
69-002 

WP:LAN:T A-1724-57 

TWO-MILE MESA INCINERATOR 
SEPTIC SYSTEMS 



69-001 TWO-MILE MESA INCINERATOR 11/01/90 

SUMMARY 

LOCATION TA-69 MATERIALS MANAGED SOLID ~ASTE 
TYPE OF UNIT(s) INCINERATOR 
UNIT USE TREATMENT 
OPERATIONAL STATUS INACTIVE 
PERIOO OF USE EST. 1959 - ? 

HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

Two inactive incinerators and a shredder are located in a building, TA-69-3, formerly TA-0-139, just outside the gate 
leading to the Two-Mile Mesa site (TA-6). A LANL employee reported that they were used by the DOE to incinerate 
classified docllllellts. During a 1986 CEARP survey, a pipe was seen protruding from the building. The pipe was part of a 
drain leading into the canyon. 

WASTE INFORMATION 

The incinerators at TA-0-139 burned classified docllllellts. 

RELEASE INFORMATION 

There have been no known hazardous releases from these incinerators. 

NOTES 

This SWMU was formerly 0-013. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

69-001 TA0-17-0/IN-1-HW TA-69-3, formerly TA-0-139 



69-002 SEPTIC SYSTEMS 11/01/90 

SUMMARY 

LOCATION TA-69 MATERIALS MANAGED SANITARY YASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPTIC SYSTEM 
TREATMENT/DISPOSAL 
ACTI VEil NACTI VE 
? - PRESENT 
NONE 
NONE 

UNIT INFORMATION 

Two active septic systems are listed in the LANL 12/89 Active Septic Tank Systems database. The first is tank TA·69·9 
[69-002(a)], formerly TA-0·69, which was installed in 1954, serves a guardhouse (TA-69-1), and is built of reinforced 
concrete. It measures 5'4" x 5'4" x 3' deep and overflows to a 90-ft long drainline that discharges to an outfall. 
This system is registered as an Unpermitted Individual Liquid Waste System with EID Registration Number LA-08. The 
Active Septic Tank System database indicates that the drainline was plugged in 1988, and that the waste is now collecte 
in a holding tank and pumped. The second system [69-002(b)] includes a 1000-gallon septic tank (TA-69·10) and a seepag• 
pit. TA-69·10 was constructed in 1986 and presently serves a trailer (TA-69-2). 

WASTE INFORMATION 

These tanks are believed to handle only sewage. 

RELEASE INFORMATION 

There have been no known hazardous releases from these tanks. 

NOTES 

SN'MU No. 69·002(a) was formerly Slo'MU No. 0-xxx. 

SWMU CROSS-REFERENCE LIST 

SN'MU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

69·002(a) 
69·002(b) 

TA0-22-ST-1/A-HW 
** 

Tsk 27 : 1013 

ASSOCIATED STRUCTURES 

TA-69-9 (formerly TA·0-69) 
TA-69·10 

** No corresponding E. R. Program unit. 



SWMU 

69-001 
69-002(a) 
69-002(b) 

TA-69 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) RGURE INDEX 

FIGURE NUMBER 

69-1 
69-1 
69-1 

NOTE: Some structure locations may contain more than one SWMU. 

Rev. 1, 7/3/90 

LAN:TA-Units/79 
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TA-70 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 70 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:L.AN:TA-1649{73 



TA-71 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 71 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:T A-1649173 



TA-72 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA} 72 is currently used primarily for essential but currently 

non-programmatic needs, including environmental restoration and acting as a security 

buffer. Several pumping stations for the Laboratory's water supply are located in lower 

Sandia Canyon, within TA-72. TA-72 also includes some of former TA-20 and a portion of 

former TA-19. The Mason & Hanger Firing Range, once a part of TA-20, is still active in 

TA-72. 

TA-72 lies at elevations ranging from 6,900 feet asl near the TA's western boundary to 

about 6,300 feet asl near its eastern boundary. It is located on the eastern boundary of 

the Laboratory, mostly in Santa Fe County, and includes parts of Sandia and Los Alamos 

Canyons surrounding Mesita de Los Alamos. Canyon walls are steep slopes or cliffs in 

this area. Most of TA-72 is underlain by Bandelier Tuff. The stream bed at the bottom of 

the canyons is underlain by a layer of alluvium, ranging in thickness from thin to about 36 

feet in Sandia canyon and from six to 20 feet thick in Los Alamos Canyon. This layer is 

underlain by Bandelier Tuff in Sandia Canyon. Following the Los Alamos Canyon east, 

starting at the western edge of TA-72, the alluvium is underlain by Bandelier Tuff, by Puye 

Formation and by basalt (Purtyman, 1975). 

Vegetation in TA-72 consists of the Pinon-Juniper, Ponderosa Pine/Pinon-Juniper, and 

Shrub-Grass-Forb overstory vegetation zones and a shrub-grass-forb component. A soil 

survey has not been performed on the soils of TA-72 (LANL, 1989). The potentiometric 

surface of the main aquifer in the Los Alamos area lies between 5, 700 and 5,850 feet asl 

at TA-72 (IT, 1987a). Several hundred feet of unsaturated tuff and volcanic rock separate 

the surface from the aquifer. There is little potential for downward flow from the surface 

because of the low moisture conditions of the tuff (IT, 1987). 

To the west of TA-72 Los Alamos Canyon receives treated industrial effluents and some 

sanitary effluents from TA-21 , -41, -2 and -53. There are also occasional releases of 

cooling water from the research reactor at TA-2. On the flanks of the mountains, Los 

Alamos Reservoir impounds run-off from snowmelt and rainfall. Stream flow from this 

impoundment into the canyon is intermittent, dependent on precipitation, and may reach the 

Laboratory boundary at the eastern edge of TA-72. Infiltration of treated effluents and 

natural run-off maintains a shallow body of water in the alluvium of Los Alamos Canyon. 

WP:LAN:TA-1649174 



Sandia Canyon receives cooling tower discharges from the TA-3 power plant and some 

treated sanitary effluents from TA-3 facilities. Treated effluents from a sanitary treatment 

plant form a perennial stream in a short reach of the upper canyon, west of TA-72. Only 

during heavy summer thundershowers in the Sandia Canyon drainage area does stream 

flow reach the Laboratory boundary at the eastern edge of TA-72 (Environmental 

Surveillance Group, 1986). 

WP:I..AN:T A-1649176 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-72 

72-001 
72-002 
72-003 

WP:LAN:T A-1724-58 

ACTIVE FIRING RANGE 
OPEN DETONATION AREA 
SEPTIC SYSTEM 



72-001 ACTIVE FIRING RANGE 11/01/90 

SUMMARY 

LOCATION TA-n MATERIALS MANAGED HAZARDOUS ~ASTE 
TYPE OF UNIT(s) FIRING SITE 
UNIT USE TESTING 
OPERATIONAL STATUS : ACTIVE 
PER I 00 OF USE 1966 - PRESENT 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

An active firing range used by Mason and Hangar, the LANL security force, is located in Sandia Canyon at TA-n-11, 
formerly TA-0-274, just south of TA-53. The range is 175' x 250' and is surrounded by earthen berms to prevent bullt 
from exiting the site. 

WASTE INFORMATION 

The waste at this site consists of spent lead bullets and metal cases. 

RELEASE INFORMATION 

The lead bullets are not removed. The extent of soil contamination, if any, by lead is unknown. 

NOTES 

This SWMU was formerly SWMU No. 0-015(a). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

72-001 TA0-2-CA-A·H~ TA-n-11 



72-002 OPEN DETONATION AREA 11/01/90 

SUMMARY 

LOCATION TA-72 MATERIALS MANAGED HAZARDOUS WASTE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOO OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

OPEN DETONATION AREA 
TESTING 
INACTIVE 
1944 - 1948 
KNCJJN 

NONE 

UNIT INFORMATION 

This unit consists of a mortar impact area in Sandia Canyon, located in the former TA-20. It was reportedly used fc 
tank practice. 

WASTE INFORMATION 

The waste that may be present at the impact area is HE and buried shell residuals. 

RELEASE INFORMATION 

Ordnance and HE are known to have been present in this area; the extent of releases, if any, from these units is 
unknown. 

NOTES 

This SWMU was formerly SWMU No. 0-011(f). 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

72-002 TA0-11-CA-1-HW TA-20 



72-003 SEPTIC SYSTEM 11/01/90 

SUMMARY 

LOCATION TA-72 MATERIALS MANAGED SANITARY WASTE 
TYPE OF UNIT(s) SEPTIC SYSTEM 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS ACTIVE/INACTIVE 
PERIOD OF USE 1 - PRESENT 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

One active septic system in TA-72 is listed in the 12/89 Active Septic Tank Systems database. It consists of a 
2000-gallon septic tank (TA-72-18), a leach field, and connecting drainlines [72-003(a)]. This system was installed 
1989 and it serves the pistol range and 0 to 40 people. This system replaced a previous septic system [72-003(b)] wh 
included a 540-gallon septic tank (TA-0-276) and a 100-ft long drainline. In 1987, a previous system was registered 
an Unpermitted Individual Liquid Waste System with EID registration number LA-10. 

WASTE INFORMATION 

These septic systems manage sanitary waste. 

RELEASE INFORMATION 

There have been no hazardous releases from these tanks. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER($) RFA UNIT E.R. RELEASE SITE INFO. 

72-003(a) 
72-003(b) 

** 
** 

ASSOCIATED STRUCTURES 

TA-72-18 
TA-0-276 

** No corresponding E. R. Program unit. 



SWMU 

72-001 
72-002 
72-003(a) 
72-003(b} 

TA-72 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) AGURE INDEX 

FIGURE NUMBER 

72-1 
Not Shown 

Not Shown, Location Unknown 
72-1 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1, 713/90 

LAN:TA-Units/80 
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TA-73 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 73 operations currently include the Los Alamos Airport (formerly 

designated as TA-O) and some building debris disposal. The airport was built on a landfill 

that was used by DOE, its predecessors, and by Los Alamos County. TA-73 also includes 

the location of former TA-26. SWMUs previously identified in this area that were 

designated TA-O are renumbered to TA-73 in this revision. See Table 1-1 in the 

introduction to this report for renumbered SWM Us. 

The elevation of TA-73 ranges between 6,600 feet asl and 7,200 feet asl. The technical 

area lies at the northern boundary of the Laboratory. It includes the eastern edge of East 

Mesa and half of DP Canyon. East Mesa is bounded by Pueblo Canyon on the north and 

DP Ganyon on the south. DP Canyon is a branch canyon to Los Alamos Canyon. The 

area is underlain by welded Bandelier Tuff. TA-73 soil consists of Hackroy sandy loam on 

the mesa top, steep rock outcrop on the northern DP Canyon wall, and Totavi gravelly 

loamy sand on the bottom of DP Canyon. Vegetation is in the Pinon-Juniper and 

Ponderosa Pine/Pinon-Juniper overstory vegetation zones (LANL, 1989). 

The potentiometric surface of the main aquifer in the Los Alamos area lies between 5,860 

and 5,940 feet asl at TA-73. Over 1 ,000 feet of unsaturated tuff and volcanic rock 

separates the surface of the mesa from the underlying aquifer. Studies have shown that 

the potential for downward movement of water from the surface is very low because of the 

hydraulic properties of the tuff and its very low moisture content (IT, 1987a). 

WP:LAN:T A-1649/76 



LIST OF SOLID WASTE MANAGEMENT UNITS (SWMUs) IN TA-73 

73-001 
73-002 
73-003 
73-004 
73-005 
73-006 

WP:LAN:T A-1724-59 

LANDFILL 
AIRPORT INCINERATOR I SURFACE DISPOSAL 
GARBAGE TRUCK AND CAN CLEANING 
INACTIVE SEPTIC SYSTEMS 
SURFACE DISPOSAL 
AIRPORT BUILDING OUTFALLS 



73-001 LANDFILL 11/01/90 

SUMMARY 

LOCATION 
TYPE OF UNIT(s) 

TA-73 
LANDFILL 

MATERIALS MANAGED SUSPECTED HAZARDOUS ~ASTE 
RADIOACTIVE WASTE 

UNIT USE DISPOSAL SOLID ~ASTE 

OPERATIONAL STATUS INACTIVE 
PERIOO OF USE EST. 1943 - 1986 
HAZARDOUS RELEASE SUSPECTED 
RADIOACTIVE RELEASE SUSPECTED 

UNIT INFORMATION 

An extensive landfill used for nonradioactive townsite and laboratory trash is now near the airport landing strip 
[73-001(a)]. On April 3, 1953, 125 lbs of natural uranium were accidentally picked up by the refuse crew and dispos 
of in this landfill. Approximately 25 lbs were later recovered and the remaining activity was covered with several 
loads of dirt. In 1959, a memo noted that disposal practices could cause an explosion, thus indicating that the tra 
may have contained small quantities of high explosives. Oil from the motor pool and vehicle shop was disposed in an 
open pit at this landfill [73-001(b)]. This pit was shown as early as 1947 on drawing SFA-ZZ-2/1 where it was label 
"Sludge Drying Pit". A 1963 topographic map (Drawing LA-FM-54) shows the pit area as a depression with water ponded 
it. A 1974 engineering drawing (LA-NH-2) shows the waste oil pit with the label "Buried ~aste Oil Pit". In 1974 th 
pit is shown as approximately 40' x 15'; the depth is unknown. A former Zia employee recalls receiving work orders 
place clean sand in the waste oil pit in an attempt to solidify the oil. Laboratory trash was burned at the edge of 
Pueblo Canyon adjacent to the airport. Once a month, combustion residues were moved to the landfill. Los Alamos Co 
assumed operation in 1966. Use of this landfill for disposal of construction debris continued into the late 1980s. 
Five bunkers for HE storage, built on four pads, were located east of the airport landfill. The bunkers were built 
1947 of concrete covered by an earth berm. Each bunker was approximately 46.7' square. In 1974, the bunkers were 
decommissioned, and the debris was placed at the southeast corner of the airport landing strip fenced area [73-001(c 
In addition, a hot mix asphalt batch plant was located at the east end of the airstrip in the late 1940s. lnformati 
on the decommissioning of the asphalt batch plant is unavailable. In 1984, a portion of this landfill, located unde 
what is now a private plane tie down area, was removed. Landfill debris was removed from an area that extended 10' 
12' past the eastern boundary of the planned tie down area. This material was buried in two pits [73-001(d)] near t 
northeast end of the runway. These pits were excavated to approximately 60 ft and were used until late 1986 when th 
were filled with dirt and hydroseeded. 

WASTE INFORMATION 

The waste in the landfill near the airport strip is primarily municipal and laboratory trash. The waste could 
potentially include volatiles, semivolatiles, metals, pesticides, and PCBs. Approximately 100 lbs of uranium is pre 
as well as possible explosive material from pre-1959 disposal. The waste oil pit contained motor oil. 

RELEASE INFORMATION 

Uranium remains in the landfill; combustion products were released to the air during burning and methane is currentl 
being generated and released to the air from the landing strip landfill. There are no release controls associated w 
this unit. The waste oil pit has been covered over, but the waste remains in place. The possible contaminants and 
extent of releases are unknown. The landfill was investigated as a part of Environmental Problem 22 in the DOE 
environmental survey. Fourteen samples were collected from sampling points spaced approximately every 60 ft along t 
north side of the runway. The samples were analyzed for HE, metals, pesticides/PCBs, alpha, beta, and gamma emitter 
and volatile organic compounds. No HE or beta emitters were detected. Metals, PCBs, alpha emitters, gamma emitters 
and volatiles were present in the samples. Some debris is present on Los Alamos County land on the hillside of Pueb 
Canyon. 

NOTES 

SWMU Nos. 73-001(a) and (b) were formerly SWMU No. 0-007. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

73-001(a) TA0-4-L-1-H~/R~/PP 0.007 Tsk 26 : 26 27 29 AIRPORT LANDING STRIP 

(continued) 



73-001 LANDFILL 

Pa e 2 

SWMU CROSS-REFERENCE LIST 
(continued) 

11/01/90 

SWMU NUMBER CEARP IDENTIFICATION NUMBERCS) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

73-001(b) 
73-001(c) 
73-001(d) 

** 
TA0-5-CA-01-HW 
** 

Tsk 26 : 28 
Tsk 27 : 1082 

AIRPORT LANDING STRIP 
SOUTHWEST OF AIRPORT LANDING STI 
NORTHEAST OF AIRPORT LANDING STI 

** No corresponding E. R. Program unit. 



73-002 AIRPORT INCINERATOR / SURFACE DISPOSAL 11/01/90 

SUMMARY 

LOCATION TA-73 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNIT(s) INCINERATOR/SURFACE DISPOSAL 
UNIT USE TREATMENT/DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE LATE 1940s - 1950s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

An incinerator was located in a two-story building, TA-73-2, formerly TA-0-1123, next to the present airport terminal 
The incinerator and stack have been removed and the building is now used for storage. Noncombustible materials 
(including many cans) were deposited on a canyon ledge in back of the incinerator building. The noncombustible& may 
have been deposited from the concrete staging area that extends over the mesa edge into Pueblo Canyon. This incinera· 
may have been used to burn townsite wastes, but documentation is lacking. 

WASTE INFORMATION 

The incinerator may have burned domestic debris. The surface disposal area, by visual inspection, appears to contain 
burned cans and other noncombustible&. 

RELEASE INFORMATION 

There have been no known hazardous releases from this incinerator. A radiation, HE, toxic contamination, and 
environmental hazardous survey of the incinerator building was requested in 1973. HSE-1 conducted the radioactivity 
survey and found no radioactive contamination. HSE-5 found no significant chemical or toxic. contamination. HSE-8 
determined that demolition or removal of the building would not present a unique environnental problem. Sampling at 
surface disposal area has not been undertaken. The receiving area of the surface disposal may be on Los Alamos Count· 
land in Pueblo Canyon. 

NOTES 

This SWMU was formerly SWMU No. 0-014. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

73-002 TA0-3-IN/OL-1-HW 0.012 Tsk 25 : 11 22 TA-73-2, formerly TA-0-1123 



73-003 GARBAGE TRUCK AND CAN CLEANING 11/01/90 

SUMMARY 

LOCATION TA-73 MATERIALS MANAGED SOLID ~ASTE 
TYPE OF UNIT(s) SOIL CONTAMINATION 
UNIT USE DISPOSAL 
OPERATIONAL STATUS DECOMMISSIONED 
PERIOD OF USE EST. 1940s - 1950s 
HAZARDOUS RELEASE NONE 
RADIOACTIVE RELEASE NONE 

UNIT INFORMATION 

A garbage truck and can cleaning plant was located about 30ft south of the incinerator building, TA-73-2, formerly 
TA-0-1123. It is assumed that the trucks and cans were from the townsite or from noncontaminated areas of the lab. 
According to a 1949 engineering drawing (Z-436), this plant consisted of an open-sided truck cleaning area, a 
concrete-block enclosed can cleaning area, and an open storage yard. The storage yard was surrounded by a 6" concret 
curb and a 4.5 ft-high wood fence. The wash areas had no concrete curbs, gutters, catch basins, or storm sewers. Tn 
washwater discharged to a septic tank [see 73·004(b)]. 

WASTE INFORMATION 

The waste was washwater and domestic waste. 

RELEASE INFORMATION 

There were no known releases of hazardous constituents from this unit. 

NOTES 

This SWMU was formerly SWMU No. 0-020. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUHBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

73-003 ** NEAR TA-73·2, formerly TA-0-1123 

** No corresponding E. R. Program unit. 



73-004 INACTIVE SEPTIC SYSTEMS 11/01/90 

SUMMARY 

LOCATION TA-73 MATERIALS MANAGED SANITARY ~STE 
TYPE OF UNIT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SEPT! C SYSTEM 
TREATMENT/DISPOSAL 
INACTIVE 
? 

NONE 
NONE 

Inactive septic systems in TA-73 include: 

UNIT INFORMATION 

LOCA Tl ON SloM.J NO. USE PERIOD SIZE 
West of incinerator 73-004(a) 1 - 1955 ,61 X 10.5' X 7.3' 

CONSTRUCTION 
concrete 

BUILDING SERVED 
incinerator 
(TA-73-2, 
formerly 
TA-0-1123) 

OVERFlor.l 
outfall 

bldg 

NW of garbage truck & 73-004(b) 
can cleaning plant 

N of Control tower 73-004(c) 

Airport landfill 73-004(d) 

1947 - 1 7 1 X 4' X 5.5' 

1 - 1 ? 

? - ? 1 

WASTE INFORMATION 

concrete 

1 

? 

Garbage truck 
& can cleaning 
plant 

Control tower 

landfill office 

outfall 

outfall 

leach fi, 

The tanks associated with the incinerator building, control tower, and landfill office are believed to have handled 
sanitary waste. The garbage truck cleaning plant tank probably received wash water, as well as sanitary waste. 

RELEASE INFORMATION 

There have been no known releases of hazardous constituents from these tanks. The outfalls and leach field may have 
released sanitary waste to los Alamos County land in Pueblo Canyon. 

NOTES 

SWMU Nos. 73-004(a) and (b) were formerly SWMU Nos. 0-021(a) and (b), respectively. 

SWMU CROSS-REFERENCE LIST 

SUMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. 

73-004(a) 
73-004(b) 
73-004(c) 
73-004(d) 

** 
** 
** 
** 

Tsk 27 1010 1012 
Tsk 27 1011 

ASSOCIATED STRUCTURES 

W OF TA-73-2, formerly TA-0-1123 
NW OF TA-73-2, formerly TA-0-112: 
NORTH OF CONTROL TOWER 
AIRPORT lANDFill 

** No corresponding E. R. Program unit. 



73-005 SURFACE DISPOSAL 11/01/90 

SUMMARY 

LOCATION TA-73 MATERIALS MANAGED SOLID WASTE 
TYPE OF UNJT(s) 
UNIT USE 
OPERATIONAL STATUS 
PERIOD OF USE 
HAZARDOUS RELEASE 
RADIOACTIVE RELEASE 

SURFACE DISPOSAL 
DISPOSAL 
INACTIVE 
7 

NONE 
NONE 

UNIT INFORMATION 

Just north of TA-21 and south of East Road and the airport, some mounds, concrete, and other debris were seen on the 
mesa. It is suspected that the debris is the remains of some small buildings that were shown on 1948 topographic maps 
The history of laboratory activities in this area is not known. This area is on land currently under the laboratory's 
control. 

WASTE INFORMATION 

The mounds are suspected to contain building debris. 

RELEASE INFORMATION 

No known hazardous releases have occurred from this unit. 

NOTES 

This SWMU was formerly SWMU No. 0-010. 

SWMU CROSS-REFERENCE LIST 

SWMU NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

73-005 TA0-13-0L-1-RW/HW Tsk 27 : 1017 TA-73, formerly TA-0-195 



73-006 AIRPORT BUILDING OUTFALLS 11/01/90 

SUMMARY 

LOCATION TA·73 MATERIALS MANAGED SOLID loiASTE 
TYPE OF UNIT(s) OUTFALL 
UNIT USE DISPOSAL 
OPERATIONAL STATUS INACTIVE 
PERIOD OF USE LATE 1940s · ? 

HAZARDOUS RELEASE UNKN~N 

RADIOACTIVE RELEASE UNKN~N 

UNIT INFORMATION 

This unit includes building drains and storm drains that discharged to outfalls at the airport. The incinerator, 
TA-73·2, had two drainlines that discharged to separate outfells into Pueblo Canyon. One drainline served a 511 floor 
drain on the east side of the stoking room. The drainline was e 6"-dia vitrified clay pipe that extended approximately 
18ft from the north side of the building into Pueblo Canyon. The second drainline served a 511 floor drain on the west 
side of the stoking room. It was also a 6"-dia vitrified clay pipe that exited the east side of the building, had a 
90-degree turn, and extended 21 ft from the building into Pueblo Canyon. 

WASTE INFORMATION 

The incinerator floor drains are ass~ to have handled washwater. 

RELEASE INFORMATION 

It is unknown whether any hazardous or radioactive contaminants were present in the waste or if they were released to 
the outfall receiving areas. These outfalls released solid waste to Los Alamos County land in Pueblo Canyon. 

SWMU CROSS-REFERENCE LIST 

S~U NUMBER CEARP IDENTIFICATION NUMBER(S) RFA UNIT E.R. RELEASE SITE INFO. ASSOCIATED STRUCTURES 

73-006 ** TA-73-2, formerly TA-0·1123 

** No corresponding E. R. Program unit. 



TA-73 SOLID WASTE MANAGEMENT UNITS 
(SWMUs) FIGURE INDEX 

SWMU FIGURE NUMBER 

73-001 (a) 
73-001(b) 
73-001 (c) 
73-001 (d) 
73-002 
73-003 
73-004(a) 
73-004(b) 
73-004(c) 
73-004(d) 
73-005 
73-006 

NOTE: Some structure locations may contain more than one SWMU. 
Rev. 1 , 415190 
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73-1 
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73-2 
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73-1 
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TA-74 

OPERATIONS AND ENVIRONMENTAL SETTING 

Technical Area (TA) 74 was established in 1989 when the Laboratory redefined the 

technical area boundaries. This site is primarily a buffer zone of the Laboratory, and has 

not been used for any Laboratory operations. This area has no solid waste management 

units from Laboratory use. 

WP:LAN:TA-1649177 



APPENDIX A 

OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

EPA NPDES ESTIMATED 
TECH AREA BUILDING TYPE OF OUTFALL SERIAL SOLID WASTE 
NUMBER NUMBER DISCHARGE NUMBER NUMBER STATUS VOLUME 

TA-O TA-0-1051 Boiler Slowdown 02A 108 Inactive 
Pajarito Well #4 Noncontact Cooling Water 04A 118 Active 
Pajarito Well #5 Noncontact Cooling Water 04A 119 Inactive 

TA-1 TA-1 Chemical Drain N/A N/A Inactive 
TA-1 Septic Systems N/A N/A Inactive 

TA-2 TA-2 Industrial Waste N/A N/A Inactive 
TA-2 Treated Cooling Water N/A N/A Inactive 
TA-2-43 Septic System N/A N/A Inactive 
TA-2-44 Treated Cooling Water 03A 019 Active 1.56 GPM 
TA-2-49 Treated Cooling Water 03A 020 Active 4.0 GPM 

TA-3 TA-3 Sewage Treatment Plant sss 01s Active 0.2899 MGD 
TA-3 Geothermal Discharge 120 120 Inactive 
TA-3-22 Power Plant 01A 001/002/003/ Active 

004/005 
TA-3-22 Noncontact Cooling Water 04A 051 Active 
TA-3-29 Treaied Cooling Water 03A 021 Active 3.0 GPM 
TA-3-31 Storm Drain N/A N/A Inactive 
TA-3-38 Storm Drain N/A N/A Unknown 
TA-3-66 Industrial Waste N/A N/A Inactive 
TA-3-73 Asphalt Plant Discharge 04A 109 Active 1.0 GPM 
TA-3-73 Noncontact Cooling Water 04A 110 Inactive 1.0 GPM 
TA-3-102 Noncontact Cooling Water 03A 009 Active 12.5 GPM 
TA-3-105 Noncontact Cooling Water 04A 010 Inactive 
TA-3-127 Treated Cooling Water 03A 022/138 Active 3.25 GPM 
TA-3-141 Noncontact Cooling Water 04A 140 Active 
TA-3-156 Treated Cooling Water 03A 023 Active 2.0 GPM 
TA-3-170 Noncontact Cooling Water 04A 094 Active 1.5 GPM 
TA-3-170 Cylinder Cleaning Waste 04A 095 Inactive 

Rev. 1, 08/14/90 
WP:LAN:TA-1646 A-1 



TECH AREA 
NUMBER 

TA-3 

TA-4 

TA-5 

TA-6 

TA-8 

TA-9 

TA-10 

Rev. 1. 08/14/90 
WP:LAN:TA-1646 

BUILDING 
NUMBER 

TA-3-187 
TA-3-208 
TA-3-216 
TA-3-285 
TA-3-382 
TA-3-1499 

TA-4 

TA-5 
TA-5-8 

TA-6-10 
TA-6-40 

TA-8-21 
TA-8-22 
TA-8-70 

TA-9 
TA-9-21-A 
TA-9-21-B 
TA-9-48 
TA-9-203 
TA-9-212 

TA-10-1 
TA-10-38 
TA-1 0-41,42 

OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES ESTIMATED 
TYPE OF OUTFALL SERIAL SOLID WASTE 

DISCHARGE NUMBER NUMBER STATUS VOLUME 

Treated Cooling Water 03A 024 Active 1.0 GPM 
Treated Cooling Water 03A 025/026 Active 1.75 GPM 
Noncontact Cooling Water 04A 086 Inactive 
Treated Cooling Water 03A 027 Active 14.0 GPM 
Motorpool N/A N/A Inactive 
Treated Cooling Water 03A 148 Active 

Photo Waste N/A N/A Inactive 

Photo Waste N/A N/A Inactive 
Floor Drain N/A N/A Inactive 

Sanitary Drainline N/A N/A Inactive 
High Explosive Discharge (ST) N/A N/A Inactive 

Photo Wastes 06A 075 Active 1.2 GPM 
Photo Wastes 06A 074 Active 2.5 GPM 
Noncontact Cooling Water 04A 115/076 Active 1.0 GPM 

Oxidation Pond sss 02s/11s Active 
High Explosive Discharge 05A 066 Active 4.33 GPM 
High Explosive Discharge 05A 067 Active 6.0 GPM 
High Explosive Discharge 05A 068 Active 10.0 GPM 
Septic System N/A N/A Inactive 
Septic System N/A N/A Inactive 

Sanitary Drainline N/A N/A Inactive 
Industrial Waste N/A N/A Inactive 
Sanitary N/A N/A Inactive 

A-2 



OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES ESTIMATED 
TECH AREA BUILDING TYPE OF OUTFALL SERIAL SOLID WASTE 
NUMBER NUMBER DISCHARGE NUMBER NUMBER STATUS VOLUME 

TA-11 TA-11-30 Treated Cooling Water 03A 130 Active 
TA-11-50 High Explosive Discharge 05A 069 Active .062GPM 
TA-11-51 . High Explosive Discharge 05A 096 Active .0925 GPM 
TA-11-52 High Explosive Discharge 05A 097 Active .12 GPM 

TA-14 TA-14-31 High Explosive Discharge 05A N/A Active 

TA-15 TA-15-20 High Explosive Discharge N/A N/A Inactive 
TA-15-40 Noncontact Cooling Water 04A 102 Active 
TA-15-40 Noncontact Cooling Water 04A 103 Active 
TA-15-R45 Noncontact Cooling Water 04A 122 Inactive 
TA-15-50 Industrial Waste N/A N/A Inactive 
TA-15-63 Sanitary Waste (ST) N/A N/A Inactive 
TA-15-92 Sanitary Waste N/A N/A Inactive 
TA-15-138 Noncontact Cooling Water 04A 105 Inactive 
TA-15-R183 Photo Wastes 06A 123 Active 0.5 GPM 
TA-15-184 Noncontact Cooling Water 04A 139 Active 
TA-15-194 Noncontact Cooling Water 04A 093 Active 2.0 GPM 
TA-15-202 Treated Cooling Water 03A 028 Active 0.875 GPM 
TA-15-203 Industrial Waste N/A N/A Inactive 
TA-15-263 Noncontact Cooling Water 04A 121 Inactive 
TA-15-306 Noncontact Cooling Water 04A 143 Active 

TA-16 TA-16 Sewage Treatment Plant sss 03s Active 0.0171 MGD 
TA-16-28 Treated Cooling Water N/A N/A Inactive 
TA-16-45 Photo Wastes N/A N/A Inactive 
TA-16-175 Sanitary Waste (SS) sss N/A Inactive 
TA-16-178 Sanitary Waste (SS) sss N/A Inactive 
TA-16-189 Treated Cooling Water N/A N/A Inactive 
TA-16-202 Noncontact Cooling Water 04A 083 Active 2.0 GPM 
TA-16-220 Noncontact Cooling Water 04A 070 Active 1.0 GPM 
TA-16-222 Photo Wastes 06A 073 Active 

Rev. 1, 08/14/90 
WP:LAN:TA-1646 A-3 



TECH AREA 
NUMBER 

TA-16 

Rev. 1, 08/14/90 
WP:LAN:TA-1646 

BUILDING 
NUMBER 

TA-16-260 
TA-16-262 
TA-16-265 
TA-16-267 
TA-16-280 
T A-16-300 Line 
TA-16-301 
TA-16-303 
TA-16-305 
TA-16-307 
TA-16-340 
TA-16-340 
TA-16-342 
TA-16-345 
TA-16-360 
TA-16-370 
TA-16-372 
TA-16-380 
TA-16-400 
TA-16-401,406 
TA-16-410 
TA-16-430 
TA-16-430 
TA-16-450 
TA-16-450 
TA-16-460 
TA-16-460 
TA-16-478 
TA-16-540 

OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES 
TYPE OF OUTFALL SERIAL 

DISCHARGE NUMBER NUMBER 

High Explosive Discharge 05A 056 
Treated Cooling Water N/A N/A 
High Explosive Discharge 05A 057 
High Explosive Discharge 05A 149 
High Explosive Discharge 05A 061 
High Explosive Discharge 05A 058 
High Explosive Discharge N/A N/A 
High Explosive Discharge N/A N/A 
High Explosive Discharge N/A N/A 
High Explosive Discharge N/A N/A 
Treated Cooling Water 03A 029/054 
High Explosive Discharge 05A 054/029 
High Explosive Discharge 05A 062 
High Explosive Discharge N/A N/A 
High Explosive Discharge N/A N/A 
Treated Cooling Water 03A 092 
Treated Cooling Water N/A N/A 
High Explosive Discharge 05A 052 
High Explosive Discharge 05A 063 
High Explosive Discharge 05A 055 
High Explosive Discharge 05A 053 
Treated Cooling Water 03A 060 
High Explosive Discharge 05A 071 
Noncontact Cooling Water 04A 091 
High Explosive Discharge N/A N/A 
Noncontact Cooling Water 04A 059/072 
High Explosive Discharge 05A 072/059 
Noncontact Cooling Water 04A 134 
Boiler Slowdown 02A 007 

A-4 

ESTIMATED 
SOLID WASTE 

STATUS VOLUME 

Active 1.25 GPM 
Inactive 
Active 0.12 GPM 
Active 
Active 0.31 GPM 
Active 15.0 GPM 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Active 15.0 GPM 
Active 0.05 GPM 
Inactive 
Inactive 
Active 1.0 GPM 
Inactive 
Active 0.0625 GPM 
Active 0.625 GPM 
Active 5.25 GPM 
Active 0.125 GPM 
Active 2.63 GPM 
Active 0.5 GPM 
Active 
Inactive 
Inactive 
Active 2.5 GPM 
Active 
Active 



TECH AREA 
NUMBER 

TA-18 

TA-21 

Rev. 1, 08/14190 
WP:LAN:TA-1646 

BUILDING 
NUMBER 

TA-18 
T A-18-30-31 
TA-18-40 
TA-18-43 

TA-21 
TA-21-2 
TA-21-2 
TA-21-3,6 
TA-21-3,6 
TA-21-3,6 
TA-21-35 
TA-21-53 
TA-21-55 
TA-21-106 
TA-21-123 
TA-21-124 
TA-21-125 
TA-21-143 
TA-21-149 
TA-21-150 
TA-21-152 
TA-21-163 
TA-21-166 
TA-21-181 
TA-21-194 
TA-21-210 
TA-21-219 
TA-21-220 
TA-21-257 

OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES 
TYPE OF OUTFALL SERIAL 

DISCHARGE NUMBER NUMBER 

Oxidation Pond sss 04s 
Photo Wastes 06A 104 
Septic System N/A N/A 
Septic System N/A N/A 

Sewage Treatment Plant sss 05s 
Treated Cooling Water 03A 030 
Acid Sewer N/A N/A 
Storm Drain N/A N/A 
Sanitary and Industrial Waste (SS) N/A N/A 
Sewer Drains N/A N/A 
Treated Industrial Waste N/A N/A 
Septic Systems N/A N/A 
Septic Systems N/A N/A 
Septic Systems N/A N/A 
Septic Systems N/A N/A 
Septic Systems N/A N/A 
Septic Systems N/A N/A 
Treated Cooling Water 03A 031 
Noncontact Cooling Water 04A 142 
Treated Cooling Water 03A 032 
Treated Cooling Water 03A 033 
Septic Systems N/A N/A 
Treated Cooling Water 03A 034 
Septic Systems N/A N/A 
Septic Systems N/A N/A 
Treated Cooling Water 03A 035 
Septic Systems N/A N/A 
Treated Cooling Water 03A 036 
Industrial Waste 050 050 

A-5 

ESTIMATED 
SOLID WASTE 

STATUS VOLUME 

Active 
Inactive 
Inactive 
Inactive 

Active 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Inactive 
Active 2.0 GPM 
Active 
Active 0.31 GPM 
Inactive 
Inactive 
Active 7.5 GPM 
Inactive 
Inactive 
Active 0.185 GPM 
Inactive 
Active 1.1 GPM 
Inactive 



OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES ESTIMATED 
TECH AREA BUILDING TYPE OF OUTFALL SERIAL SOLID WASTE 
NUMBER NUMBER DISCHARGE NUMBER NUMBER STATUS VOLUME 

TA-21 TA-21-314 Treated Cooling Water 03A 037 Active 0.25 GPM 
TA-21-357 Boiler Slowdown 02A 006 Inactive 
TA-21-357 Boiler Slowdown 02A 129 Active 

TA-22 TA-22 Plating Solutions/Industrial N/A N/A Inactive 
TA-22 (N) Noncontact Cooling Water 04A 011 Inactive 
TA-22-1 High Explosive Discharge 05A 065 Inactive 
TA-22-5 (S) Noncontact Cooling Water 04A 084 Inactive 
TA-22-6 Boiler Slowdown 02A 008 Inactive 
TA-22-6 Noncontact Cooling Water 04A 085 Inactive 
TA-22-25 High Explosive Discharge N/A N/A Inactive 
TA-22-34 High Explosive Discharge 05A 064/078 Inactive 0.125 GPM 
TA-22-34 Photo Wastes 06A 078/064 Active 1.75 GPM 
TA-22-52 Printed Circuit Board 077 077 Inactive 
TA-22-91 Printed Circuit Board sss 128 Active 
TA-22-91 Industrial Wastes N/A N/A Inactive 

TA-26 TA-26 Unknown N/A N/A Inactive 

TA-33 TA-33-32 Sanitary Runoff N/A N/A Inactive 
TA-33-32 Sanitary Waste (SS) N/A N/A Unknown 
TA-33-86 Noncontact Cooling Water 04A 147 Active 
TA-33-114 Treated Cooling Water 03A 038 Active 0.12 GPM 

TA-35 TA-35 Oxidation Pond sss 10s Active 0.0140 MGD 
TA-35 Sewage Treatment Plant N/A N/A Inactive 
TA-35-25 Industrial Waste N/A N/A Inactive 
TA-35-29 Noncontact Cooling Water 04A 116 Inactive 
TA-35-33 Treated Cooling Water 03A 039 Inactive 
TA-35-34 Noncontact Cooling Water 04A 089 Inactive 
TA-35-36 Unknown N/A N/A Inactive 
TA-35-46 Noncontact Cooling Water 04A 087 Inactive 

Rev. 1, 08/14190 
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OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES ESTIMATED 
TECH AREA BUILDING TYPE OF OUTFALL SERIAL SOLID WASTE 
NUMBER NUMBER DISCHARGE NUMBER NUMBER STATUS VOLUME 

TA-35 TA-35-67 Noncontact Cooling Water 04A 012 Inactive 
TA-35-67 Noncontact Cooling Water 04A 088 Inactive 
TA-35-85 Noncontact Cooling Water 04A 090 Inactive 
TA-35-87 Photo Wastes 06A 132 Active 
TA-35-213 Noncontact Cooling Water 04A 127 Active 

TA-36 TA-36-1 Photo Wastes 06A 106 Active 2.0 GPM 

TA-39 TA-39-69 Noncontact Cooling Water 04A 141 Active 

TA-40 TA-40-1 Photo Wastes 06A 099 Inactive 
TA-40-4 Photo Wastes 06A 079 Active 1.0 GPM 
TA-40-5 Photo Wastes 06A 080 Active 0.5 GPM 
TA-40-8 Photo Wastes 06A 081 Active 
TA-40-9 Photo Wastes 05A 101 Inactive 
TA-40-12 Photo Wastes 06A 082 Active 0.375 GPM 
TA-40-15 Photo Wastes 06A 100 Reactivated 
TA-40-23 Photo Wastes 06A 099 Active 0.5 GPM 

TA-41 TA-41 Sewage Treatment Plant sss 06s Active 0.0217 MGD 

TA-43 TA-43 Sanitary N/A N/A Inactive 
TA-43-1 Treated Cooling Water 03A 040/041 Active 3.0 GPM 

TA-45 TA-45 Industrial Waste N/A N/A Inactive 
TA-45 Waste Treatment Plant N/A N/A Inactive 

TA-46 TA-46 Oxidation Pond sss 07s Active 0.0068 MGD 
TA-46 Sewage Treatment Plant sss 12s Active 
TA-46 Ditch N/A N/A Inactive 
TA-46 Storm Drain N/A N/A Inactive 
TA-46-1 Treated Cooling Water 03A 042 Active 0.375 GPM 

Rev. 1, 08/14190 
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OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA NPDES ESTIMATED 
TECH AREA BUILDING TYPE OF OUTFALL SERIAL SOLID WASTE 
NUMBER NUMBER DISCHARGE NUMBER NUMBER STATUS VOLUME 

TA-46 TA-46-24,59,76 Noncontact Cooling Water 04A 018 Active 5.5 GPM 
TA-46-30 Noncontact Cooling Water 04A 013 Active 0.35 GPM 
TA-46-31 Treated Cooling Water 03A 043 Active 0.375 GPM 
TA-46-41 Noncontact Cooling Water 04A 117 Inactive 
TA-46-81 Wash Solutions N/A N/A Inactive 
TA-46-86 Treated Cooling Water 03A 044 Inactive 
TA-46-88 Noncontact Cooling Water 04A 014 Active 2.5 GPM 
TA-46-169 Treated Cooling Water 03A 124 Active 0.16 GPM 
TA-46-200 Treated Cooling Water 03A 136 Active 

TA-48 TA-48-1 Treated Cooling Water 03A 045/046 Active 8.5 GPM 
TA-48-1 Noncontact Cooling Water 04A 015/045 Inactive 
TA-48-1 Noncontact Cooling Water 04A 016 Active 10.0 GPM 
TA-48-1 Noncontact Cooling Water 04A 131 Active 
TA-48-5 Septic Tank/Sand Fitter sss 08s/010s Inactive 
TA-48-8 Noncontact Cooling Water 04A 126 Active 10.0 GPM 
TA-48-46 Noncontact Cooling Water 04A 137 Active 

TA-50 TA-50-1 Industrial Waste 05A 051 Active 44,355 GPO 

TA-51 TA-51 Industrial N/A N/A Inactive 

TA-52 TA-52-1 Noncontact Cooling Water 04A 111 Inactive 
TA-52-11 Noncontact Cooling Water 04A 112 Inactive 

TA-53 TA-53 Oxidation Pond sss 09s Active 0.0113 MGD 
TA-53-2 Treated Cooling Water 03A 114 Active 9.0 GPM 
TA-53-2 Noncontact Cooling Water 04A 017/114 Inactive 
TA-53-6 Treated Cooling Water 03A 145 Active 
TA-53-14 Treated Cooling Water 03A 146 Active 
TA-53-18 Noncontact Cooling Water 04A 135 Active 
TA-53-19 Noncontact Cooling Water 04A 133 Active 

Rev. 1, 08/14190 
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OUTFALLS REGULATED UNDER NATIONAL POLLUTANT 
DISCHARGE ELIMINATION SYSTEM (NPDES) 
AT LOS ALAMOS NATIONAL LABORATORY 

(CONTINUED) 

EPA 
TECH AREA BUILDING TYPE OF OUTFALL 
NUMBER NUMBER DISCHARGE NUMBER 

TA-53 TA-53-28 Treated Cooling Water 03A 
TA-53-60 Treated Cooling Water 03A 
TA-53-62 Treated Cooling Water 03A 
TA-53-64 Treated Cooling Water 03A 
TA-53-293,294 Treated Cooling Water 03A 

TA-57 TA-57 Geothermal Discharge 001 

TA-59 TA-59-1 Treated Cooling Water 03A 

NOTES: 

NPDES = National Pollutant Discharge Elimination System 
05A =EPA OUTFALL Number 
017, 004/001 = NPDES Serial Number of Discharge/NPDES Serial Number of Combined Outfall 
N/ A = Not Applicable 
MGD = Million Gallons Per Day 
GPM = Gallons Per Minute 
? = Unknown, Data Not Available 

Rev. 1, 08/14190 
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NPDES 
SERIAL 

NUMBER 

125 
047 
048 
049 
113 

001 

098 

ESTIMATED 
SOLID WASTE 

STATUS VOLUME 

Active 0.5 GPM 
Active 1.5 GPM 
Active 4.5 GPM 
Active 7.5 GPM 
Active 1.46 GPM 

Active 

Active 2.0 GPM 



TECHNICAL 
AREA 

TA-O 

TA-3 

WP:LAN:TA-1647 

BUILDING 
NUMBER 

TA-0-1051 

TA-3-4 
TA-3-16 
TA-3-22 
TA-3-29 
TA-3-29 
TA-3-32 
TA-3-34 
TA-3-35 
TA-3-37 
TA-3-38 
TA-3-39 
TA-3-40 
TA-3-43 
TA-3-66 
TA-3-66 
TA-3-70 
TA-3-86 
TA-3-1 00 
TA-3-1 02 
TA-3-1 05 
TA-3-141 
TA-3-216 
TA-3-218 
TA-3-223 
TA-3-287 
TA-3-316 
TA-3-381 
TA-3-382 

APPENDIX B 

AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 

CONTROL 
TYPE 

Caustic Scrubber 
Fabric Filter 

Fabric Filter 

Dry Scrubber/Fabric Filter 

by PEl, August, 1988) 

ROOM 
LOCATION OF 

CONTROL TYPE 

B-1 

103 
H107 

13 

139 

Metals 

TYPE OF 
WASTE 

Solvents 
Solvents/Metals/Corrosives 
Unknown 
Solvents/Metals 
Solvents/Metals 
Solvents/Corrosives 
Solvents/Corrosives 
Solvents 
Solvents 
Solvents/Metals 
Solvents 
Solvents/Corrosives 
Solvents 
Unknown 
Unknown 
Nonhazardous 
Solvents 
Solvents/Corrosives 
Solvents/Reactives/Radionuclides 
Solvents/Corrosives 
Solvents 
Solvents 
Solvents 
Nonhazardous 
Solvents 
Solvents 
Flammables 
Unknown 

COMMENTS 



AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 
by PEl, August, 1988) 

(CONTINUED) 

ROOM 
TECHNICAL BUILDING CONTROL LOCATION OF TYPE OF 

AREA NUMBER TYPE CONTROL TYPE WASTE COMMENTS 

TA-3 TA-3-410 Unknown 
TA-3-473 Solvents 
TA-3-494 Solvents/Corrosives 
TA-3-1485 Metals 
TA-3-1559 Carbon Adsorber 109 Solvents 

TA-8 Scrubber water 
is discharged 
to the canyon. 

TA-8-22 Nonhazardous 

TA-9 Scrubber water 
is discharged 
to the canyon. 

TA-9-21 Solvents/Corrosives There are two 
stacks. 

TA-9-34 Unknown 
TA-9-37 Solvents 
TA-9-45 Wet Scrubber 101 Solvents/Corrosives 

TA-11 TA-11-1 Solvents 

TA-14 TA-14-23 Unknown 

TA-15 TA-15-20 Solvents 
TA-15-50 Corrosives 
TA-15-183 Solvents 
TA-15-194 Solvents 
TA-15-233 Unknown 
TA-15-280 Solvents 
TA-15-285 Possible Reactives 
TA-15-291 Nonhazardous 

WP:LAN:TA-1647 B-2 



TECHNICAL BUILDING 
AREA NUMBER 

TA-16 

TA-16-7 
TA-16-38 
TA-16-202 
TA-16-204 
TA-16-300 
TA-16-300 
TA-16-302 
TA-16-304 
TA-16-340 
TA-16-340 
TA-16-342 
TA-16-380 
TA-16-389 
TA-16-412 
TA-16-430 
TA-16-450 
TA-16-460 

TA-18 TA-18-30 

TA-21 TA-21-3N 
TA-21-4 
TA-21-150 
TA-21-152 
TA-21-155N 
TA-21-209 
TA-21-210 
TA-21-210 
TA-21-213 

WP:LAN:TA-1647 

AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 
by PEl, August, 1988) 

(CONTINUED) 

ROOM 
CONTROL LOCATION OF TYPE OF 

TYPE CONTROL TYPE WASTE 

Nonhazardous 
Reactives 
Solvents 
Nonhazardous 

Fabric Filter All Solvents/Metals 
Wet Scrubber All Solvents/Metals 
Wet Scrubber All Solvents/Reactives 

Solvents 
Wet Condenser 102 Solvents 
Wet Condenser 104 Solvents 
Set Scrubber 101 Unknown 
Wet Scrubber All Reactives 

Toxics 
Reactives 

Wet Scrubber All Reactives 
Solvents 
Solvents 

Solvents/Metals/Corrosives 

Solvents/Corrosives 
Fabric Filter Solvents 

Solvents/Corrosives 
Solvents/Corrosives 
Unknown 
Solvents/Corrosives 
Solvents/Corrosives 
Solvents/Metals/Reactives/Corrosives 
Solvents 

B-3 

COMMENTS 

Scrubber water 
is discharged 
to the canyon 



TECHNICAL 
AREA 

TA-21 

TA-22 

TA-33 

TA-35 

TA-36 

WP:LAN:TA-1647 

BUILDING 
NUMBER 

TA-21-357 

TA-22-34 
TA-22-52 
TA-22-91 

TA-33-39 
TA-33-86 
TA-33-113 

TA-35·2 
TA-35-25 
TA-35-67 
TA-35-85 
TA-35-125 
TA-35-125 
TA-35-128 
TA-35-128 
TA-35-188 
TA-35-207 
TA-35-213 
TA-35-213 

TA-36-1 
TA-36·3 
TA-36-4 
TA-36-5 
TA-36-6 
TA-36-7 
TA-36-8 
TA-36-11 
TA-36-12 

AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 

CONTROL 
lYPE 

Caustic Scrubber 
Caustic Scrubber 
Caustic Scrubber 

Carbon Adsorber 
Soda Limetrap/Caustic Scrubber 

by PEl, August, 1988) 
(CONTINUED) 

ROOM 
LOCATION OF 

CONTROL lYPE 

B-4 

820 
A-20 
All 

102 
C116 

Corosives 

lYPE OF 
WASTE 

Solvents/Reactives 
Nonhazardous 
Solvents/Corrosives 

Solvents 
Solvents 
Solvents 

Solvents/Corrosives/Reactives 
Solvents 
Metals 
Reactives 
Solvents/Reactives/Corrosives 
Solvents/Reactives/Corrosives 
Solvents/Reactives/Corrosives 
Solvents/Reactives/Corrosives 
Metals/Reactives 
Solvents/Corrosives 
Solvents/Corrosives 
Solvents/Corrosives 

Solvents 
Solvents 
Solvents 
Solvents 
Nonhazardous 
Solvents 
Solvents 
Solvents 
Nonhazardous 

COMMENTS 



TECHNICAL 
AREA 

TA-36 

TA-39 

TA-40 

TA-41 

TA-43 

TA-46 

WP:LAN:TA-1647 

BUILDING 
NUMBER 

TA-36-47 
TA-36-55 
TA-36-82 

TA-39-2 
TA-39-6,7 
TA-39-15 
TA-39-57 
TA-39-88 

TA-40-12 
TA-40-15 
TA-40-23 

TA-41-4 

TA-43-1 

TA-46 
TA-46-1 
TA-46-16 
TA-46-24 
TA-46-30 
TA-46-31 
TA-46-31 
TA-46-31 
TA-46-31 
TA-46-41 
TA-46-58 
TA-46-76 
TA-46-77 
TA-46-88 

AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 

CONTROL 
TYPE 

Flammables 

Caustic Scrubber 
Caustic Scrubber 
Caustic Scrubber 
Caustic Scrubber 

by PEl, August, 1988) 
(CONTINUED) 

ROOM 
LOCATION OF 

CONTROL TYPE 

B-5 

102C 
103 
115 
140 

TYPE OF 
WASTE 

Solvents 
Nonhazardous 
Solvents 

Solvents/Corrosives/Reactives 
Solvents 
Solvents 
Nonhazardous 
Reactive 

Unknown 
Nonhazardous 
Nonhazardous 

Unknown 

Solvents/Metals/Corrosives/Reactives 

Unknown 
Solvents/Corrosives 

Solvents/Reactive/Corrosives/Flammables 
Reactives 
Solvents/Reactives/Corrosives/Fiammables 
Solvents/Reactives/Corrosives/Fiammables 
Solvents/Reactives/Corrosives/Fiammables 
Solvents/Reactives/Corrosives/Fiammables 
Solvents/Flammables 
Solvents/Corrosives/Flammables 
Solvents/Flammables 
Corrosives 
Solvents/Fiammables/Reactives 

COMMENTS 



AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 
by PEl, August, 1988) 

(CONTINUED) 

ROOM 
TECHNICAL BUILDING CONTROL LOCATION OF TYPE OF 

AREA NUMBER TYPE CONTROL TYPE WASTE COMMENTS 

TA-46 TA-46-154 Dry Scrubber 111 Solvents/Reactives/Corrosives 
TA-46-154 Caustic Scrubber 114 Unknown 

TA-48 TA-48-1 Dry Scrubber 314 Solvents/Metals/Corroslves/Reactives/Fiammables 
TA-48-8 Solvents/Corrosives 
TA-48-17 Solvents/Flammables 

TA-50 
TA-50-1 Solvents/Metals/Flammables/Corrosives 
TA-50-37 Solvents/Flammables 
TA-50-69 Metals/Solvents 

TA-53 TA-53-1 Solvents/Corrosives/Flammables 
TA-53-2 Solvents/Corrosives 
TA-53-3 Solvents/Corrosives 
TA-53-4 Solvents/Flammables 
TA-53-14 Solvents 
TA-53-15 Solvents 
TA-53-16 Solvents/Metals 
TA-53-17 Solvents 
TA-53-18 Solvents 
TA-53-19 Solvents 
TA-53-21 Unknown 
TA-53-29 Solvents 
TA-53-39 Solvents 

TA-54 AreaL Corrosives 
A~ea 4 Nonhazardous 

TA-55 TA-55-1 Solvents 
TA-55-3 Soda Limetrap 177 Solvents/Corrosives!Reactives 
TA-55-4 Dry Scrubber 113 Solvents/Corrosives/Fiammables/Reactives 

WP:LAN:TA-1647 B-6 



TECHNICAL 
AREA 

TA-55 

TA-59 

WP:LAN:TA-1647 

BUILDING 
NUMBER 

TA-55-4 
TA-55-4 
TA-55-4 
TA-55-4 
TA-55-4 
TA-55-42 

TA-59-1 

AIR STACK LOCATIONS AT LOS ALAMOS NATIONAL LABORATORY 
(Source: Los Alamos National Laboratory 

Toxic Air Pollutant Database Developed for HSE-8 
by PEl, August, 1988) 

(CONTINUED) 

ROOM 
CONTROL LOCATION OF TYPE OF 

TYPE CONTROL TYPE WASTE 

Caustic Scrubber 177 
Scrubber ? Solvents/Corrosives 
Condenser and Scrubber ? Unknown 
Caustic Scrubber ? Unknown 
Scrubber ? Unknown 

Solvents/Reacti vas/Corrosives 

Caustic Scrubber 180 Solvents/Reactives/Corrosives 

B-7 

COMMENTS 



Site No. 

C-O-Q01 

C-0-002 

C-0-003 

C-0-004 

C-0-005 

C-0-006 

C-0-007 

C-0-008 

C-0-009 

C-0-01 0 

C-0-011 

C-0-012 

C-0-013 

C-0-014 

C-0-015 

C-0-016 

C-0-017 

WP:LAN:AppC/1 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

Guaje Canyon 

Rendija Canyon 

Barrancas Canyon 

Bayo Canyon 

Pueblo/ Acid Canyon 

Los Alamos Canyon 

Sandia Canyon 

Mortandad Canyon 

Canada del Suey 

Two Mile Canyon 

Pajarito Canyon 

Three Mile Canyon 

Potrillo Canyon 

Canon de Valle 

Fence Canyon 

Water Canyon 

Indio Canyon 

TA-O 

Description 

Canyon bordered by T A-7 4, residences 

Canyon bordered by T A-7 4, residences 

Canyon bordered by T A-7 4, residences 

Canyon bordered by TA-O, -1 0, -7 4, 
residences 

Canyon bordered by TA-O, -1 , -21, -72, -73 

Canyon bordered by TA-O, -1, -2, -3, -21, 
-41, -43, -53, -61, -62, -72, -74 

Canyon bordered by TA-3, -53, -60, -61, -72 

Canyon bordered by TA-3, -5, -35, -48, -50, 
-55, -59 

Canyon bordered by TA-5, -18, -46, -51, 
-52, -54, -65 

Canyon bordered by TA-3, -55, -58, -59, -64 

Canyon bordered by T A-6, -18, -22, -40, 
-46, -50, -51' -54, -65, -66, -69 

Canyon bordered by T A-18, -36 

Canyon bordered by T A-14, -15, -36, -67 

Canyon bordered by TA-9, -11, -14, -15, 
-16, -37' -67 

Canyon bordered by T A-70, -71 

Canyon bordered by T A-11, -16, -28, -36, 
-37' -68, -71 

Canyon bordered by T A-39, -70 



Site No. 

C-0-018 

C-0-019 

WP:LAN:AppC/2 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

Ancho Canyon 

Chaquehui Canyon 

TA-O 
(Continued) 

Description 

Canyon bordered by T A-33, -39 

Canyon bordered by T A-33 



Site No. 

C-3-001 

C-3-002 

C-3-003 

C-3-004 

C-3-005 

C-3-006 

WP:LAN:AppC/3 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-3-1844 

TA-3-35 

TA-3-39 

TA-3-66 

TA-3-73 

South of T A-3-29 

TA-3 

Description 

A gas trap is located southeast of T A-3-
1498. It is believed to have been installed 
in 1987. A gas trap manhole is adjacent to 
TA-3-28 and is designated TA-3-1872. The 
function of the gas trap is unknown. (Task 
19, Record 151 and 152) 

A leak from an asphalt laydown machine 
occurred about 30 feet northeast of T A-3-
35. (Task 20, Record 40) 

An area of stained asphalt was noted on the 
east side of T A-3-39; source unknown. 
(Task 20, Record 43) 

An empty can of kerosene, lying on its side, 
was observed near an area of stained soil 
at the northeast corner of TA-3-66 (Task 20, 
Record 45) 

In May 1985, a large oil emulsion spill 
occurred at the kerosene washdown area of 
the asphalt plant, T A-3-73, when a tank on 
an oil distributor truck was accidentally 
opened. The oil emulsion flowed 
downgradient to the storm drain that serves 
as the main outfall for the asphalt plant into 
Sandia Canyon. (Task 19, Records 44, 51) 

In 1974, there was an overflow from an 
industrial waste line at manhole ULR-736, 
located south of TA-3-29. The incident 
reportedly released between 500 to 1 ,000 
gallons of potentially mixed waste into the 
soil. (Task 20, Record 25) 



Site No. 

C-3-007 

C-3-008 

C-3-009 

C-3-010 

C-3-011 

C-3-012 

WP:LAN:AppC/4 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-3-35 

TA-3-164 

TA-3-169 

TA-3-19 

Near T A-3-73 

TA-3-29 

TA-3 
(Continued) 

Description 

The Press Building TA-3-35 was used for 
fuel element production. The process 
requires uranium-238 and -239 and graphite 
materials. At one time the building was also 
used for the storage of uranium-235. (Task 
20, Record 53) 

The storage building TA-3-164 is suspected 
of being contaminated. It is used for the 
storage of radioactive materials, possibly 
including uranium and transuranic materials. 
(Task 20, Record 68) 

The storage building TA-3-169 is used to 
store oil, acids and equipment to be used 
for research and development activities. 
(Task 20, Record 69) 

Remnant contamination may be present at 
the site of a decommissioned cooling tower 
TA-3-19, removed in 1966. The leaks and 
spills may have contained chromates. (Task 
21, Record 1222) 

A decommissioned 250-gallon leaded 
gasoline tank is located near T A-3-73. The 
tank has no secondary containment. Spills 
have occurred from the tank to the 
surrounding soil in the past, as evidenced 
by stains in the area. (Task 19, Record 58) 

A product storage area is located outside on 
the south side of Wing 5 of T A-3-29. The 
cabinet contains photoprocessing and 
organic chemicals and a plastic bag labeled 
"hot material inside." (Task 20, Record 58) 



Site No. 

C-3-014 

C-3-015 

C-3-016 

C-3-017 

C-3-018 

C-3-019 

C-3-020 

WP:LAN:AppC/5 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-3-35 

TA-3-36-2 

Near T A-3-73 

Northside of T A-3-28 

TA-3-157, north of 
TA-3-28 

Near TA-3-16 

TA-3-1 07,-108,-109 

TA-3 
(Continued) 

Description 

A product storage area is located at TA-3-
35. The area is used to store scrap metal, 
presses and molds with the potential for 
radionuclide contamination. (Task 20, 
Record 59) 

An underground product storage tank is 
located near TA-3-36. 5000 gallon capacity; 
storage for unleaded gasoline. (Task 19, 
Record 153) 

An underground oil distributor clean-out tank 
is located near T A-3-73. The material 
stored consists of asphalt emulsion, 
kerosene, oil and water. A spill report from 
7/7/88 describes an incident that occurred 
when the valve was not closed properly 
after a distribution truck had filled up with 
emulsion oil. The spill material was 
reportedly cleaned up and removed to the 
county landfill. (Task 19, Record 159) 

An underground fuel storage tank is located 
near TA-3-28. (Task 19, Record 160) 

A 1 00-gallon, underground diesel 
fuel storage tank is located at TA-3-157. 
(Task 19, Record 161) 

An underground storage tank for petroleum 
product is located near TA-3-16. (Task 21, 
Record 1215) 

Three inactive underground storage tanks 
are located near TA-3-1 05. The tanks were 
used to store petroleum products. They 
were filled with sand in 1978. (Task 21, 
Record 1216) 



Site No. 

C-3-021 

C-3-022 

WP:LAN:AppC/6 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-3-191 

Near T A-3-73 

TA-3 
(Continued) 

Description 

Underground storage tank TA-3-191 is used 
for storage of gasoline. It serves an 
emergency generator in TA-3-16. (Task 21, 
Record 1217) 

A tanker trailer was used to store kerosene 
product near T A-3-73. The trailer was 
removed in 1989. (Task 19, Record 164) 



Site No. 

C-4-001 

WP:LAN:AppC/7 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-4-3, -4, -5, 
-6, -1, -2, -8, -13 

TA-4 

Description 

Potential soil contamination associated with 
former structures T A-4-3, -4, -5, -6, -1 , -2, 
-8 and -13, which were decontaminated and 
decommissioned in 1986. (CEARP ID No. 
TA-4-2-CA-1-HW/RW) 



Site No. 

C-5-001 

WP:LAN:AppC/8 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-5-8, -21 

TA-5 

Description 

Potential soil contamination associated with 
former structures TA-5-8 and -21 , which 
were decontaminated and decommissioned 
in 1986. (CEARP 10 No.; TA-5-2-CA-1-
HW/RW) 



Site No. 

C-6-001 

C-6-002 

C-6-003 

C-6-004 

C-6-005 

C-6-006 

WP:LAN:AppC/9 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-6-4 

TA-6-10 

TA-6-11 

TA-6-12 

TA-6-13 

TA-6-14 

TA-6 

Description 

Former location of magazine "M" and 
associated soil HE contamination; removed 
in 1972. Reportedly, the combustible 
portions of the magazine were burned, and 
the concrete and other non-combustibles 
were disposed of in Area P. (CEARP ID 
No. TA-6-2-CA-1-HW) 

Former location of laboratory and any 
associated soil contamination; formerly listed 
as a detonator pressing hutment. Reported 
as HE-contaminated in 1959; removed on 
1/16/60 by burning. (CEARP ID No. TA-6-
2-CA-1-HW) 

Former location of laboratory and any 
associated soil contamination; formerly sited 
as a detonator loading shack, relocated to 
the contaminated dump on Pajarito Road; 
retired on 8/17/55. (CEARP ID No. TA-6-2-
CA-1-HW) 

Former location of storage building and any 
associated soil contamination; formerly listed 
as a detonator pressing hutment; removed 
approximately 1949. (CEARP ID No. TA-6-
2-CA-1-HW) 

Former location of storage building and any 
associated soil contamination; formerly listed 
as a small explosives lab. The building was 
reported to be HE-contaminated in 1959; 
removed on 1/16/60 by burning. (CEARP 
[BID No. TA-6-2-CA-1-HW) 

Former location of pressing hutment and any 
associated soil contamination. The building 
was reported to be HE-contaminated in 
1959; removed on 1/16/60 by burning. 
(CEARP ID No. TA-6-2-CA-1-HW) 



LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 

TA-6 
(Continued) 

Site No. Structure Description 
----------------------------------~---------------------------

C-6-007 

C-6-008 

C-6-009 

C-6-01 0 

C-6-011 

C-6-012 

C-6-013 

C-6-014 

WP:LAN:AppC/10 

TA-6-15 

TA-6-16 

TA-6-17 

TA-6-21 

TA-6-22 

TA-6-23 

TA-6-24 

TA-6-25 

Former location of boiler house and any 
associated soil contamination; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination~ reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil HE-contamination; reported 
to be HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 



Site No. 

C-6-015 

C-6-016 

C-6-017 

C-6-018 

C-6-019 

C-6-020 

C-6-021 

WP:LAN:AppC/11 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-6-27 

TA-6-28 

TA-6-29 

TA-6-30 

TA-6-38 

TA-6-49 

TA-6-26 

TA-6 
(Continued} 

Description 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW} 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW} 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW) 

Former location of generator building and 
any associated soil contamination; reported 
to be HE-contaminated in 1959; removed in 
1960 by burning. (CEARP ID No. TA-6-2-
CA-1-HW} 

Former location of building and ramp, and 
any associated soil contamination; removed 
by burning in 1960. (CEARP ID No. TA-6-
2-CA-1-HW} 

Former location of magazine and any 
associated soil contamination; reported to be 
HE-contaminated in 1959; burned on 
1/16/60. (CEARP ID No. TA-6-2-CA-1-HW} 



Site No. 

C-8-001 

C-8-002 

C-8-003 

C-8-004 

C-8-005 

C-8-006 

C-8-007 

C-8-008 

C-8-009 

C-8-010 

WP:LAN:AppC/12 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-8-4 

TA-8-5 

TA-8-6 

TA-8-10 

TA-8-11 

TA-8-12 

TA-8-13 

TA-8-15 

TA-8-18 

TA-8-34 

TA-8 

Description 

Former location of the field test building 
used for explosives development and/or 
storage and associated soil. It was built 
before 1947 and removed in 1950 (Task 36, 
Record 7). 

Former location of the field test building 
used for explosives development and/or 
storage. It was built before 1947 and 
removed in 1950 (Task 36, Record 8). 

Former location of the carpenters shop 
which may have been used for explosives 
development and/or storage. It was built 
before 1947 and removed in 1948 (Task 36, 
Record 9). 

Main ranch house with vault in basement. 
The building and vault were removed in 
1950 (Task 36, Record 1 0). 

Guest house at Anchor Ranch; removed in 
1950 {Task 36, Record 11 ). 

Guest house at Anchor Ranch; removed in 
1950 (Task 36, Record 12). 

Bunk house at Anchor Ranch; removed in 
1950 {Task 36, Record 13). 

Ranch barn at Anchor Ranch; removed in 
1950 (Task 36, Record 14). 

Ranch bam at Anchor Ranch; removed in 
1950 (Task 36, Record 15). 

Drum storage building, possibly soil 
contamination from hydrocarbons or 
solvents; removed in 1947 (Task 36, 
Record 16). 



Site No. 

C-8-011 

C-8-012 

C-8-013 

C-8-014 

C-8-015 

C-8-016 

C-8-017 

C-8-018 

C-8-019 

C-8-020 

WP:LAN:AppC/13 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-8-7 

TA-8-8 

TA-8-9 

TA-8-21 

TA-8-31 

TA-8-32 

TA-8-27 

TA-8-65 

TA-8-30 

TA-8-76 

TA-8 
(Continued) 

Description 

Storage building associated with explosives 
development and/or storage; built before 
1957 and removed in 1960 (Task 36, 
Record 18). 

Former location of storage building 
associated with explosives development; 
built before 1947, transferred to the Zia Co. 
in 1968, then removed (Task 36, Record 
19). 

Former location of storage building 
associated with explosives development; 
built before 1947, transferred to the Zia Co. 
in 1968, then removed (Task 36, Record 
20). 

Laboratory and administrative building (Task 
36, Record 22). 

HE magazine (Task 36, Record 30). 

HE magazine (Task 36, Record 31 ). 

Storage vault (Task 36, Record 32). 

Storage building (Task 36, Record 33). 

Storage building (Task 36, Record 34). 

Buried material area north of Old Anchor 
West. Dates back to 1945, located in 1956. 
(Task 36, Record 36). (CEARP ID No. TA-
8-7-L-1-HW/RW) 



Site No. 

C-9-001 

C-9-002 

C-9-003 

C-9-004 

C-9-005 

C-9-006 

C-9-007 

WP:LAN:AppC/14 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-9-31 

TA-9-9 

TA-9-16 

TA-9-19 

TA-9-58 

T A-9-6, -11 , -12, -16 

(AE -6, -11 , -18) 

TA-9-7, -8 

TA-9 

Description 

Stained ground associated with the outfall 
from a chemical storage area; chemicals 
could consist of organics. (Task 37, Record 
105). 

Former location of two trimming buildings, a 
personnel shelter, and any associated soil 
contaminated with HE. The structures were 
burned in 1960 and debris removed in 1965 
(Task 37, Record 116). 

Location of former pump building and any 
associated soil contaminated with HE. The 
building was burned in 1960; unburned 
building residues were removed in 1965 
(Task 37, Record 117). 

Building containing an oven and HE (Task 
37, Record 118). 

Location of former X-unit chamber at Far 
Point Site. Associated soil contaminated 
with HE and cesium-137; structure removed 
in 1965 (Task 37, Record 119). 

Former location of magazines at Far Point, 
which were contaminated with HE. All were 
burned in 1960 and unburned building debris 
was removed in 1965 (Task 37, Record 
121 ). 

Location of former storage building and 
associated soil contaminated with HE, 
beryllium, and uranium-238. The buildings 
were burned in 1960, and unburned building 
debris was removed in 1965 (Task 37, 
Record 122). 



Site No. 

C-9-008 

C-9-009 

C-9-010 

C-9-011 

WP:LAN:AppC/15 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-9-182 
east of T A-9-1 

TA-9-28 

TA-9-2b 

TA-9-2c 

TA-9 
(Continued) 

Description 

UST which stored petroleum products. 
The tank was abandoned in 1959 and 
removed in 1965 (Task 37, Record 123). 

Oil stains found on northeast deck of TA-9-
28 (Task 37, Record 127). 

Burning pit; location unknown. Potential 
contaminants are HE and radionuclides 
(Task 37, Record 133). 

Burn area associated with decommissioning 
of TA-9-1 at Anchor Site East (Task 37, 
Record 134). 



Site No. 

C-11-001 

C-11-002 

C-11-003 

WP:LAN:AppC/16 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-11-5 

TA-11-12 

TA-11-12 

TA-11 

Description 

Former location of T A-11-5 laboratory, 
darkroom, and associated soils contaminated 
with HE, radionuclides. Structure was 
removed in 1956 (Task 12, Record 14) 

Former location of TA-11-12 laboratory and 
associated soil contaminated with HE. 
Structure was removed 1959 (Task 12, 
Record 16). 

In 1949, a 9 Ci lanthanum source was 
dropped at TA-11. It was found to be 
leaking. Soil contamination occurred when 
the source was hung between two trees and 
washed with a hose. (Task 12, Record 13) 



Site No. 

C-12-001 

C-12-002 

C-12-003 

C-12-004 

C-12-005 

C-12-006 

WP:LAN:AppC/17 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-12-1 

TA-12-2 

TA-12-3 

TA-12-5 

TA-12-6 

TA-12-8 

TA-12 

Description 

Former location of trimming building and 
associated soil, reported in a 1959 
inspection to be contaminated with HE; 
building was destroyed by burning in 1960, 
but debris remains in place. (CEARP ID 
No. TA12-1-CA-I-HW/RW) 

Former location of control chamber and 
associated soil, reported in a 1959 
inspection to be contaminated with HE; 
building was destroyed by burning in 1960, 
but debris remains in place. (CEARP ID 
No. TA12-1-CA-I-HW/RW) 

Former location of magazine, reported in a 
1959 inspection to be contaminated with HE. 
The building was destroyed by burning in 
1960, but debris remains in place. (CEARP 
ID No. TA12-1-CA-1-HW/RW) 

Former location of generator shelter, 
reported to be free of radioactive or HE 
contamination; destroyed by burning in 1960. 
(CEARP ID No. TA12-1-CA-I-HW/RW) 

Former location of junction shelter, reported 
to be free of radioactive of HE 
contamination; destroyed by burning in 1960. 
(CEARP ID No. TA12-1-CA-I-HW/RW) 

A tall pole with a plastic tube near TA-12-8, 
which became contaminated with HE and 
Sr-90 as a result of a release during a 
radiation experiment in 1950. (CEARP ID 
No. TA 12-2-CA-1-HW/RW) 



Site No. 

C-14-001 

C-14-002 

C-14-003 

C-14-004 

C-14-005 

C-14-006 

C-14-007 

WP:LAN:AppC/18 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-14-1 

TA-14-3 

TA-14-4 

TA-14-7 

TA-14-8 

TA-14-9 

TA-14-10 

TA-14 

Description 

Former location of magazine and associated 
soil contamination; building was reported to 
be contaminated with HE in 1959; destroyed 
by burning in 1960. (CEARP ID No. TA14-
1-CA-A'I-HW/RW) 

Former location of control room and 
associated soil contaminated with hazardous 
waste and radionuclides; removed in 1952. 
(CEARP ID No. TA14-1-CA-A'I-HW/RW) 

Former location of explosives preparation 
building and associated soil contaminated 
with hazardous waste and radionuclides; 
removed in 1952. (CEARP ID No. TA14-1-
CA-A'I-HW/RW) 

Former location of electronic shop and any 
associated soil contaminated with hazardous 
waste and radionuclides; removed in 1952. 
(CEARP ID No. TA14-1-CA-A'I-HW/RW) 

Former location of storage building and any 
associated soil contaminated with hazardous 
waste and radionuclides; removed in 1952. 
(CEARP ID No. TA14-1-CA-A'I-HW/RW) 

Former location of magazine and any 
associated soil contaminated with hazardous 
waste and radionuclides; removed in 1952. 
(CEARP ID No. TA14-1-CA-A'I-HW/RW) 

Former location of storage building and any 
associated soil contaminated with hazardous 
waste and radionuclides; removed in 1952. 
(CEARP ID No. TA14-1-CA-A'I-HW/RW) 



Site No. 

C-14-008 

C-14-009 

WP:LAN:AppC/19 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-14-11 

TA-14-13 

TA-14 
(Continued} 

Description 

Former location of magazine and any 
associated soil contaminated with hazardous 
waste and radionuclides; removed in 1952. 
(CEARP ID No. TA14-1-CA-A/1-HW/RW) 

Former location of magazine and any 
associated soil contaminated with hazardous 
waste and radionuclides; building was 
reported to be HE-contaminated in 1959; 
destroyed by burning in 1960. (CEARP I D 
No. TA 14-1-CA-A/1-HW/RW) 



Site No. 

C-15-001 

C-15-002 

C-15-003 

C-15-004 

C-15-005 

C-15-006 

C-15-007 

C-15-008 

WP:LAN:AppC/20 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

South of T A-15-9 

South of TA-15-285 

North of T A-1 5-45 

TA-15-56 

TA-15-1 

TA-15-7 

TA-15-194 

TA-15-261 

TA-15 

Description 

Soil pile contaminated with radionuclides 
noted during 1988 E.R. site reconnaissance 
visit (Task 22, Record 1530). 

Soil pile contaminated with metals, 
radionuclides, and HE noted during 1988 
E.R. site reconnaissance visit; located 200 
feet south of TA-15-285. (Task 22, Record 
1532) 

Pile of black granular material noted during 
1988 E.R. site reconnaissance visit. (Task 
23, Record 1624). 

A transformer station consisting of 2 
transformers: one containing 30 gallons of 
174 ppm PCB oil and the other containing 
18 gallons of 79 ppm PCB oil; removed 
12/3/89. (Task 23, Record 1631) 

Former location of T A-15-1, laboratory and 
shop. Potential soil contamination with 
thorium and mercury; removed in 1962. 
(Task 24, Record 1583) 

Former location of TA-15-7, office, darkroom, 
and associated soil contaminated with 
mercury; removed in 1962. (Task 24, Record 
1584) 

Stained soil on exterior southwest corner of 
building noted during E.R. site 
reconnaissance visit in 1988. (Task 24, 
Record 1585) 

Puddle of clear liquid north of oil storage 
tank TA-15-261 was noted during E.R. site 
reconnaissance visit in 1988. (Task 24, 
Record 1587) 



• 

Site No. 

C-15-009 

C-15-010 

C-15-011 

C-15-012 

C-15-013 

WP:LAN:AppC/21 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

TA-15 
(Continued) 

Associated 
Structure Description 

TA-15-48 Inactive underground fuel storage tank. (UST 
list to EPA) 

TA-15-52 Inactive underground fuel storage tank. (UST 
list to EPA) 

TA-15-274 An inactive 218 gallon underground gasoline 
storage tank. (UST list to EPA) 

TA-15-287 An active 15,000 gallon underground 
dielectric oil storage tank. (UST list to EPA) 

TA-15-291 An inactive 1200 gallon underground 
ethylene EPA glycol storage tank. (UST list 
to EPA) 



LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

TA-16 

Associated 
Site No. Structure Description 

~--------~~~------------------~----------------------------

C-16-001 TA-16-384 

C-16-002 TA-16-262 

C-16-003 TA-16-162 

C-16-004 TA-16-150 

C-16-005 TA-16-53 

C-16-006 TA-16-148 

C-16-007 TA-16-521 

C-16-008 TA-16-136 

WP:LAN:AppC/22 

A cross-over platform was identified on 
drawing ENG-R2441. It was built in 1962 
and removed in 1970. (No hazardous 
materials were ever handled or stored on 
the cross-over platform.) (Task 12, Record 
122) 

Former location of cooling tower; constructed 
in 1945 and removed in 1958. Available 
information indicates that no hazardous 
materials have ever been used, handled or 
stored at this site; therefore, no further 
action is warranted. (Task 13, Record 253) 

Former location of latrine; constructed in 
1945 and removed in 1971. (Task 13, 
Record 254) , 

Former location of hose house; constructed 
in 1945 and removed in 1958. (Task 13, 
Record 259) 

Former optical equipment storage building 
and associated soil contaminated with HE; 
constructed in 1945 and removed in 1960. 
(Task 14, Record 521) 

Former location of equipment building; 
constructed in 1950 and removed in 1968. 
(Task 13, Record 262) 

Former location of tank stand; constructed in 
1944 and removed in 1968. (Task 13, 
Record 263) 

Former location of implement shed; 
constructed in 1944 and removed in 1955. 
(Task 14, Record 477) 



Site No. 

C-16-009 

C-16-010 

C-16-011 

C-16-012 

C-16-013 

C-16-014 

C-16-015 

C-16-016 

C-16-017 

C-16-018 

WP:LAN:AppC/23 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-134 

TA-16-135 

TA-16-132 

TA-16-138 

TA-16-133 

TA-16-144 

TA-16-143 

TA-16-142 

TA-16-502 

TA-16-172 

TA-16 
(Continued) 

Description 

Former location of mess hall; constructed in 
1944 and removed in 1955. (Task 14, 
Record 478) 

Former location of storage building; 
constructed in 1944 and removed in 1955. 
(Task 14, Record 479) 

Former location of paint shop; constructed in 
1944 and removed in 1955. (Task 14, 
Record 480) 

Former location of blacksmith shop; 
constructed in 1944 and removed in 1955. 
(Task 14, Record 482) 

Former location of lumber storage area; 
constructed in 1944 and removed in 1955. 
(Task 14, Record 485) 

Former location of equipment room; 
constructed in 1945 and removed in 1955. 
(Task 14, Record 487) 

Former location of hose house; constructed 
approximately in 1945 and removed in 1955. 
(Task 14, Record 488) 

Former location of fire house; constructed in 
1944 and removed in 1955. (Task 14, 
Record 489) 

Former location of steam plant; constructed 
in 1945 and removed in 1960. (Task 14, 
Record 490) 

Former location of water storage tank; 
constructed in 1945 and removed in 1959. 
(Task 14, Record 491) 



Site No. 

C-16-019 

C-16-020 

C-16-021 

C-16-022 

C-16-023 

C-16-024 

C-16-025 

C-16-026 

C-16-027 

C-16-028 

WP:LAN:AppC/24 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-19 

TA-16-22 

TA-16-1 

TA-16-2 

TA-16-12 

TA-16-9 

TA-16-8 

TA-16-6 

TA-16-17 

TA-16-5 

TA-16 
(Continued) 

Description 

Former location of pump house; constructed 
in 1944 and removed in 1956. {Task 14, 
Record 492) 

Former location of office building; 
constructed in 1944 and removed in 1961. 
{Task 14, Record 493) 

Former location of Administration building; 
constructed in 1944 and removed in 1956. 
(Task 14, Record 494) 

Former location of office building; 
constructed in 1944 and removed in 1956. 
(Task 14, Record 495) 

Former location of warehouse; constructed 
in 1950 and removed in 1956. (Task 14, 
Record 497) 

Former location of motor pool dispatch 
office; constructed in 1945 and removed in 
1956. (Task 14, Record 498) 

Former location of Zia Cabinet Shop; 
·constructed in 1945 and removed in 1956. 
{Task 14, Record 499) 

Former location of Zia repair shop; 
constructed in 1945 and removed in 1956. 
(Task 14, Record 500) 

Former location of plumbing shop; 
constructed in 1945 and removed in 1956. 
(Task 14, Record 501) 

Former location of instrument shop; 
constructed approximately in 1945 and 
removed in 1956. (Task 14, Record 502) 



Site No. 

C-16-029 

C-16-030 

C-16-031 

C-16-032 

C-16-033 

C-16-034 

C-16-035 

C-16-036 

C-16-037 

C-16-038 

WP:LAN:AppC/25 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-3 

TA-16-181 

TA-16-182 

TA-16-167 

TA-16-85 

TA-16-1130 

TA-16-1131 

TA-16-145 

TA-16-23 

TA-16-11 

TA-16 
(Continued) 

Description 

Former location of Zia electric building; 
constructed in 1944 and removed in 1956. 
(Task 14, Record 503) 

Former location of tank housing; constructed 
in 1948 and removed in 1956. (Task 14, 
Record 504) 

Former location of diesel unit building; 
constructed in 1944 and removed in 1956. 
(Task 14, Record 505) 

Former location of hose house; constructed 
in 1946 and removed in 1971. (Task 14, 
Record 514) 

Former location of warehouse; constructed 
in 1945 and removed in 1947. (Task 14, 
Record 515) 

Former location of water tank; constructed 
approximately in 1944 and removed in 1949. 
(Task 14, Record 516) 

Former location of water tank; constructed 
approximately in 1944 and removed in 1949. 
(Task 14, Record 517) 

Former location of latrine; constructed in 
1944 and removed in 1955. (Task 14, 
Record 518) 

Former location of product storage area; 
constructed in 1945 and removed in 1957. 
(Task 14, Record 519) 

Former location of product storage area; 
constructed in 1956 and removed in 1956. 
{Task 14, Record 520) 



Site No. 

C-16-039 

C-16-040 

C-16-041 

C-16-042 

C-16-043 

C-16-044 

C-16-045 

C-16-046 

C-16-047 

C-16-048 

WP:LAN:AppC/26 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-151 

TA-16-152 

TA-16-198 

TA-16-511 

TA-16-1084 

TA-16-1079 

TA-16-168 

TA-16-1090 

TA-16-1101 

TA-16-1083 

TA-16 
(Continued) 

Description 

Former location of hose house; constructed 
in 1946 and removed in 1958. (Task 14, 
Record 522) 

Former location of hose house constructed 
in 1946 and removed in 1958. (Task 14, 
Record 523) 

Former location of hose house; constructed 
in 1945 and removed in 1958. {Task 14, 
Record 539) 

Former location of steam manhole; 
constructed in 1945 and removed in 1968. 
(Task 14, Record 604) 

Former location of steam manhole; 
constructed in 1944; removal date unknown. 
(Task 14, Record 605) 

Former location of steam manhole; 
constructed in 1944; removal date unknown. 
(Task 14, Record 606) 

Former location of manhole; construction 
date unknown and removed in 1952. (Task 
14, Record 607) 

Former location of steam manhole; 
construction date unknown, removed in 
1970. (Task 14, Record 608) 

Former location of oil switch; construction 
date unknown and removed in 1966. (Task 
14, Record 609) 

Former location of steam manhole; 
constructed approximately in 1944 and 
removed in 1951. (Task 14, RecG>rd 611) 



Site No. 

C-16-049 

C-16-050 

C-16-051 

C-16-052 

C-16-053 

C-16-054 

C-16-055 

C-16-056 

C-16-057 

C-16-058 

WP:LAN:AppC/27 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-475 

TA-16-482 

TA-16-1103 

TA-16-506 

TA-16-508 

TA-16-509 

TA-16-510 

TA-16-1087 

TA-16-1086 

TA-16-1102 

TA-16 
(Continued) 

Description 

Former location of office and shop building; 
constructed in 1944 and removed in 1951. 
(Task 1 2, Record 57) 

Former location of storage building; 
constructed in 1944 and removed in 1945. 
(Task 12, Record 58). 

Former location of oil switch; construction 
date unknown and removed in 1966. (Task 
13, Record 31 5) 

Former location of steam manhole; 
constructed in 1944 and removed in 1968. 
(Task 13, Record 316) 

Former location of water manhole; 
constructed in 1944 and removed in 1968. 
(Task 13, Record 317) 

Former location of steam manhole; 
constructed in 1944 and removed in 1968. 
(Task 13, Record 318) 

Former location of switch box; constructed in 
1945 and removed in 1960. (Task 13, 
Record 319) 

Former location of steam manhole; 
construction date unknown and removed in 
1970. (Task 13, Record 320) 

Former location of steam manhole; 
construction date unknown and removed in 
1970. (Task 13, Record 321) 

Former location of oil switch; construction 
date unknown and removed in 1966. (Task 
1 3, Record 322) 



Site No. 

C-16-059 

C-16-060 

C-16-061 

C-16-062 

C-16-063 

C-16-064 

C-16-065 

C-16-066 

WP:LAN:AppC/28 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-524 

TA-16-429 

TA-16-396 

TA-16-889 

TA-16-888 

TA-16-183 

TA-16-185 

TA-16-186 

TA-16 
(Continued) 

Description 

Former location of electrical pit; constructed 
in 1944 and removed in 1945. (Task 13, 
Record 323) 

Former location of storage building and 
associated soil contaminated with 
radionuclides; removed in 1951. (Task 12, 
Record 121) 

Former location of a crossover platform and 
associated soil contaminated with HE; the 
Release Site Database indicates that the 
platform was removed in 1970. Engineering 
Drawing R511 indicates that it was removed 
in 1968. Prior to removal, structure was 
burned. (Task 12, Record 123) 

Former location of electrical manhole; 
removed in 1972. (Task 12, Record 158) 

Former location of electrical manhole; 
removed in 1972. (Task 12, Record 157) 

Former location of chemical storage area 
and associated soil potentially contaminated 
with organics. It is unknown whether waste 
chemicals were stored; structure removed in 
1967. (Task 13, Record 264) 

Former location of chemical storage and 
associated soil contaminated with organics. 
It is unknown whether waste chemicals were 
stored. Drum storage area abandoned in 
place in 1960. (Task 13, Record 265) 

Former location of chemical storage and 
associated soil contaminated with organics. 
It is unknown whether waste chemicals were 
stored. Drum storage area abandoned in 
place in 1960. (Task 13, Record 266) 



Site No. 

C-16-067 

C-16-068 

C-16-069 

C-16-070 

C-16-071 

C-16-072 

C-16-073 

C-16-074 

WP:LAN:AppC/29 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-16-187 

TA-16-522 

TA-16-87 

TA-16-391 

TA-16-430 

TA-16-216 

TA-16-200 

TA-16-517 

TA-16 
(Continued) 

Description 

Former location of chemical storage area 
and associated soil contaminated with 
organics. It is unknown whether waste 
chemicals were stored. Drum storage area 
removed prior to 1961. (Task 13, Record 
267) 

Former building operations and associated 
soil contaminated with beryllium; removed in 
1945. (Task 13, Record 393} 

Former location of machine shop trailer; 
constructed in 1945 and removed in 1960. 
(Task 14, Record 513} 

Underground fuel storage (tank has capacity 
of 3,063 gallons); tank abandoned in 1970. 
(Task 14, Record 652} 

An unknown volume of hydraulic oil was 
spilled to the canyon shelf south of TA-16-
430 about 1985. The spi II has been 
cleaned up. (06/90} Since cleanup occurred 
ER will review existing documentation for 
further action, if warranted. 

Fuel tank; existence not verified. (Task 14, 
Record 475) 

Underground fuel tank located 6' south of 
TA-16-200. (Task 14, Record 660} 

The DOE Environmental Survey Team 
observed soil staining where 43 reportedly 
"empty" drums were stacked near TA-16-
517. The drums contained residual HE
contaminated hydraulic oil. (Revised 
Implementation Plan in Response to DOE 
Environmental Survey Team Preliminary, Los 
Alamos National Laboratory, 01/12/90} 



LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

TA-18 

Associated 
Site No. Structure Description 

~~------~~~------------------~--------------------------

C-18-001 

C-18-002 

C-18-003 

WP:LAN:AppC/30 

? or TA-18-1 
or TA-18-30 

TA-18-10 

TA-18-1 

A photoprocessing lab reportedly operating 
in the 1940s. It may have been removed in 
1945, or it may be TA-18-1 or TA-18-30. 
Structure designated as photolab will be 
further investigated and dealt with 
accordingly. (CEARP ID No. TA18-4-
CAJST/O-AJI-HW/RW) 

Assembly building TA-18-1 0 was moved to 
TA-5 in 1947-1948. (CEARP ID No. TA18-
4-CAJST/O-A/1-HW /RW) 

A possible radioactive waste storage area 
behind TA-18-1. 



Site No. 

C-19-001 

WP:LAN:AppC/31 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-19-1, -2, -3, 
-4, -5, -7 

TA-19 

Description 

Potential soil contamination beneath former 
structures. TA-19-1, -2, -3, -4, -5, -7 
(CEARP 10 No. TA19-1-ST-1-HW/RW; Task 
45, Records 21-26). 



Site No. 

C-20-001 

C-20-002 

C-20-003 

WP:LAN:AppC/32 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-20-11 

TA-20-12 

TA-20-14 

TA-20 

Description 

Former location of storage building and 
associated soil which was radioactive
contaminated; has been removed. 

Former location of storage building and 
associated soil reported to be HE
contaminated; destroyed by burning on 
2129/60. 

Former location of magazine and associated 
soil reported to be HE-contaminated; 
destroyed by burning on 2128/60. 



Site No. 

C-21-001 

C-21-002 

C-21-003 

C-21-004 

C-21-005 

C-21-006 

C-21-007 

C-21··008 

C-21-009 

WP:LAN:AppC/33 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-21-17 

TA-21-35 

T A-21-2 and -3 

TA-21-2 

TA-21-257 

TA-21-2 

TA-21-257 

TA-21-4 

MOA-T Shafts 

TA-21 

Description 

A hydrogen fluoride spill in a corridor of this 
building. (Task 10, Record 176) 

Leak of radionuclides from a waste storage 
tank to surrounding soil; soil was removed. 
(CEARP 10 No. TA21-8-CA-I-RW/HW; Task 
10, Record 177) 

Unknown releases to paved area between 
these two structures; area has been 
repaired. (CEARP 10 No. TA21-8-CA-I
RW/HW; Task 10, Record 178) 

Possible radionuclide and hazardous waste 
release to asphalt driveways. Soil was 
removed and area was repaved. (CEARP 10 
No. TA21-8-CA-I-RW/HW; Task 10, Record 
179) 

Release of Am-241 and plutonium on west 
side of building; soil was decontaminated. 
(RFA Unit 21.018, Task 10, Record 180) 
Addressed as part of 21-011. 

Release of Am-241 from a leaking transport 
trailer. The contaminated area was covered 
with asphalt. (CEARP 10 No. TA21-8-CA-I
RW/HW; Task 10, Record 182) 

Release of plutonium, americium, and 
uranium from a tank vent. (CEARP 10 No. 
TA21-8-CA-I-RW/HW; Task 10, Record 183) 
Addressed as part of 21-011. 

Release of radioactive material from a 
process exhaust line; soil was excavated. 
(Task 10, Record 184) 

Spill of Am-241 in a cement paste. Paste 
was removed and the area was 
decontaminated. (Task 10, Record 185) 
Addressed as part of 21-016. 



Site No. 

C-21-010 

C-21-011 

C-21-012 

C-21-013 

C-21-014 

C-21-015 

C-21-016 

C-21-017 

C-21-018 

C-21-019 

WP:LAN:AppC/34 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-21-35 

TA-21-155 

MOA-T 

TA-21-331 

TA-21-286 

TA-21-45 

TA-21-23 

TA-21-24 

TA-21-25 

TA-21-26 

TA-21 
(Continued) 

Description 

Leak of Am-241 and plutonium from drums; 
area was decontaminated. (CEARP ID No. 
TA21-8-CA-I-RW/HW; Task 10, Record 186) 

In 1963, a plugged scrubber on the roof of 
building 155 backed up and spilled material 
containing Uranium-235; area was cleaned. 
(Task 10, Record 187) 

Spill of Am-241 and plutonium in a cement 
paste. (Task 10, Record 188) Addressed as 
part of 21-016 

A waste storage pit next to Building TA-21-
212. It is possible that the pit was never 
built and therefore the CEARP field team 
was unable to locate this pit. (CEARP ID 
No. TA21-2-SI-I-RW/HW) 

A currently operational equipment warehouse 
used by HSE-1, -6, -7. (Task 10, Record 
154) 

A safety training building; building and soil 
were removed down to tuff. (Task 10, 
Record 157) 

A storage hutment removed in 1954. (Task 
1 0, Record 158) 

A storage hutment removed in 1954. (Task 
1 0, Record 159) 

A storage hutment removed in 1954. (Task 
1 0, Record 160) 

A storage hutment removed in 1954. (Task 
10, Record 161) 



Site No. 

C-21-020 

C-21-021 

C-21-022 

C-21-023 

C-21-024 

C-21-025 

C-21-026 

C-21-027 

C-21-028 

C-21-029 

WP:LAN:AppC/35 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-21-27 

TA-21-28 

TA-21-34 

TA-21-54 

TA-21-22 

TA-21-19 

TA-21-151 

TA-21-143 

TA-21-47 

TA-21-60 

TA-21 
{Continued) 

Description 

A storage hutment removed in 1954. {Task 
1 0, Record 162) 

A storage hutment removed in 1954. (Task 
1 0, Record 163) 

A laboratory that was demolished and 
disposed of in TA-54, Area G. (Task 10, 
Record 164) 

Former location of a laboratory building and 
associated soil. Structure was demolished 
and disposed of in TA-54, Area G. (Task 
1 0, Record 165) 

Former location of a warehouse and 
associated soil. Structure was demolished 
and disposed of in TA-54, Area G, Pit No. 
4. (CEARP ID No. TA21-1-CA-I/A-RW/HW, 
Task 1 0, Record 166) 

Former location of a corridor contaminated 
with radionuclides; structure demolished in 
1965. (Task 10, Record 167) 

Former location of an administrative building 
with shops; removed in 1966. (Task 10, 
Record 169) 

A chilled water recirculator which is still 
active. (Task 1 0, Record 172) 

A 12,788 gallon aboveground fuel tank that 
was removed. (CEARP ID No. TA21-10-
UST-A/I-RW/HW/PP, Task 9, Record 113) 

An above ground 3,000 gallon steel oil tank 
that was removed. (CEARP ID No. TA21-
1 0-UST-A/1-RW/HW/PP, Task 9, Record 119) 



Site No. 

C-21-030 

C-21-031 

C-21-032 

C-21-033 

WP:LAN:AppC/36 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-21-64 

TA-21-325 

TA-21-152 
Basement 

TA-21-257 

TA-21 
(Continued) 

Description 

A 320 gallon propane tank that was 
removed. (CEARP ID No. TA21-1 0-UST-A/1-
RW/HW/PP, Task 9, Record 120) 

A 5200 gallon stainless steel tank. This 
tank is described as half-buried. (CEARP ID 
No. TA21-10-UST-A/I-RW/HW/PP, Task 9, 
Record 115) 

A standby diesel generator served by a 
300-gallon day tank and a 1 000-gallon 
underground tank. (CEARP ID No. TA21-
1 0-UST-A/1-RW/HW/PP) 

1976 TRU cement paste spill. {Task 1 0, 
Record 181) Addressed as part of 21-011. 



Site No. 

C-25-001 

WP:LAN:AppC/37 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

Building V-3 

TA-25 

Description 

Former location of beryllium operations 
housed in Building V-3 and associated soil, 
as noted by CEARP; removed in 1945. 
(CEARP ID No. TA25-1-CA-I-HW/RW)) 



Site No. 

C-31-001 

WP:LAN:AppC/38 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-31-2, -3, -4, -5, 
-6, -7 

TA-31 

Description 

Potential soil contamination from beneath 
former structure locations TA-31-2, TA-31-
2, -3, -4, -5, -6, and -7. (CEARP ID No. 
TA31-1-ST-I-HW/PP; Task 49, Records 
29,30) 



Site No. 

C-32-001 

WP:LAN:AppC/39 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-32-1, -2, -3, -5, 
-12, -13 

TA-32 

Description 

Potential soil contamination from beneath 
former structure locations TA-31-1, -2, -3, -
5, -12, and -13. (CEARP ID No. TA32-1-
CA-I-RW/HW; RFA Unit 32.004; Task 40, 
Records 4-8) 



Site No. 

C-33-001 

C-33-002 

WP:LAN:AppC/40 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-33-124 

TA-33-95 

TA-33 

Description 

Transformer pad with stains; no active leak 
noted during transformer assessment on 
9/24/85; PCB ID No. 5031. (LANL 
Transformer Assessment Sheets} 

Transformer in vault with old stains present; 
no active leak noted during transformer 
assessment; PCB ID. No. 5606. (LANL 
Transformer Assessment Sheets} 



Site No. 

C-35-001 

C-35-002 

C-35-003 

C-35-004 

C-35-005 

WP:LAN:AppC/41 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-35-18 

TA-35-19 

TA-35-20 

TA-35-125 

TA-35-125 

TA-35 

Description 

Former location of underground storage tank 
for diesel fuel; removed in 1988 with no 
visible evidence of contamination. (Task 7, 
Record 118} 

Former location of underground storage tanK 
for fuel oil; removed in 1988 with no visible 
evidence of contamination. (Task 7, Record 
119} 

Former location of underground storage tank 
for fuel oil; removed in 1988 with no visible 
evidence of contamination. (Task 7, Record 
120} 

1 ,000 gallon shell, Dela Oil spill south of 
TA-35-125 that discharged into Ten Site 
Canyon through the storm water drain on 
1 0/9/86. The oil reached the canyon and 
extended 30 feet downstream. Analyses of 
the oil indicated less than the detection limit 
for PCBs. The spill was cleaned up with 
absorbent materials (memorandum). 

1 00 gallon oil spill from overfilling MARX 
Generator Tank on 12/3/86. The oil was 
spilling inside TA-35-125 and oil flowed out 
the door and into Ten Site Canyon. Oil and 
water were discharged to the canyon for a 
distance of 400 yards. Oil and water froze 
on the snow in the canyon and was easily 
cleaned up. Analyses of the oil in the 
MARX Tank and of the spilled oil indicated 
PCBs in concentrations between detection 
limit and 11.7 ppm. (memorandum}. 



Site No. 

C-35-006 

C-35-007 

C-35-008 

WP:LAN:AppC/42 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-35-213 

east of T A-35 
sanitary lagoons 

T A-35-2 basement 

TA-35 
(Continued) 

Description 

Spill of 5 gallons of organic waste (toluene, 
styrene, water mixtures) in the receiving 
area on 5/25/88. HSE-7 cleaned up the 
spill; all clean-up materials were placed in a 
30 gallon drum (spill report on file). 

Unknown spilled material observed over an 
area extending 0.25 mile on a dirt road. 
The spilled material was reported on 6/27/88 
when it was observed that it was killing 
vegetation. A spill report filed on 7/1/88 
indicated that a composite sample had been 
collected and corrective actions were 
pending analytical results. No records of 
analytical results or corrective action are 
available (spill report on file). , 

Leaking PGB transformer in basement; oil 
mixed with water leaking from condensate 
pipe; required two clean-up sessions (PCB 
ID No. 5618) (memorandum). 



Site No. 

C-36-001 

C-36-002 

C-36-003 

WP:LAN:AppC/43 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

? 

N/A 

TA-36-1 , -3, -4, -5, 
-6, -7, -8, -11' -12 

TA-36 

Description 

A building below the mesa at 1-J that had a 
large, spherical chamber for containment 
and recovery shots. Chamber reported free 
of contamination, but filter system 
contaminated with plutonium. [Building 
number and status unknown. May not even 
be a TA-36 site]. (CEARP) (CEARP ID No. 
TA36-1-CA-I/ A-HW/RW) Addressed as part 
of 36-004(e). 

A surface disposal [formerly 36-006(b)] on 
mesa near lab coordinates E200+00, 
S85+00; recent field check found it to be 
soil excavated on site, and destined to be 
used for fill material. (CEARP) No further 
action warranted under ER program. 

There are several storm drains associated 
with building in TA-36. It is believed that 
these drains carry storm water. However, 
the storm drain connected to T A-36-1 may 
also carry photochemical waste. This drain 
may also carry HCI and U-238. (CEARP ID 
No. TA36-4-S-S/ST/O-I/A-HW/RW; RFA Unit 
36.0007(?)) 



Site No. 

C-39-001 

C-39-002 

WP:LAN:AppC/44 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-39-8 

TA-39-1 

TA-39 

Description 

Spill of PCB-containing oil from a 
transformer; estimated 1 ounce of black tarry 
substance on the cement floor of the bunker 
on 9/16/86. Repaired leak and cleaned 
floor. (memo) 

Two small mercury spills inside building; one 
in 1965 and one in 1967. (CEARP ID No. 
TA39-4-CA-A-HW) 



Site No. 

C-40-001 

WP:LAN:AppC/45 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-40-3, -6, -11, -14 

TA-40 

Description 

Herbicide was used to remove vegetation for 
a 50' radius around preparatory structures 
TA-40-3, -6, -11, -14. (1961 office memo) 



Site No. 

C-41-001 

C-41-002 

C-41-003 

C-41-004 

C-41-005 

WP:LAN:AppC/46 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-41-10 

TA-41-W2 

TA-41-45 

None 

TA-41-W46 

TA-41 

Description 

A sump it indicated on site drawing ENG
R5122. Addressed as 41-003. 

Tank TA-41-W2; 560 gal. steel diesel 
tank, 2 years old. (Active Underground 
Storage Tank Database) 

CEARP TA41-4 notes an industrial waste 
tank TA-41-45. This tank is located 50' SW 
of W4. 1988 SWMU file indicates that this 
tank never existed. (Memorandum 3/11/81, 
41-XXX 1988 SWMU file). 

Storm drains shown on LASL Drawing No. 
ENG-R1490, 8/13/62. Surface contamination 
from operational releases. 

Identified by CEARP TA-41-5-UST-A-PP 
(Fuel Tank}, location unknown (ENG R-
5122, 9-22-83). It is unknown if tank is still 
in existence or whether it has leaked. 



Site No. 

C-42-001 

WP:LAN:AppC/47 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

Canyon Edge 

TA-42 

Description 

Debris, including pipes, was disposed over 
the canyon edge (CEARP ID No. TA42-3-
0L-HW/RW). Addressed as part of 42-004. 



Site No. 

C-43-001 

WP:LAN:AppC/48 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-43-1 

TA-43 

Description 

Storm drain around T A-43-1 ; 8" diameter, 
75' pipe which connects into a 12" diameter 
by 148' cmp and a 12" diameter by 137' 
cmp. This system drains toward or into Los 
Alamos Canyon. (CEARP ID No. TA43-2-
CA/O-A/I-HW /RW) 



Site No. 

C-45-001 

WP:LAN:AppC/49 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

Former T A-45 
parking lot 

TA-45 

Description 

On January 21, 1957, a spill of plutonium 
contaminated sludge was reported in the 
parking lot area south of T A-45. 
Contamination was detected in excess of 
20,000 cpm. Soil in the contaminated area 
was removed to a depth of 1 1 /2 feet. 
Addressed as part of 45-001, Radioactive 
Wastewater Treatment Facility. 



Site No. 

C-46-001 * 

C-46-002* 

C-46-003* 

WP:LAN:AppC/50 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-46-75 

TA-46-31 

T A-46-158 (?) 

TA-46 

Description 

Elemental mercury was spilled on the 
ground near TA-46-75 on July 22, 1975 
(Office memo - 7/23/75). 

Probable release of radioactive material from 
TA-46-31 stack in 1960. (Office memo-
4/8/60) 

1978 release of UF6 with U-237 as a tracer 
possibly from TA-46-158 (Office memo -
6/11/78). 

* DOE Environmental Problem 25, "Spills and Unplanned Liquid 
Releases," discussed the results of six samples taken along the north 
side of TA-46- 31. Analyses showed the presence of cesium, uranium, 
plutonium, and strontium. The problem was addressed in the 
"Revised Implementation Plan in Response to DOE Environmental 
Survey Team Preliminary Report, January 12, 1990." 



Site No. 

C-50-001 

WP:LAN:AppC/51 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-50-4 

TA-50 

Description 

Transformer with staining noted on pad; no 
active leak when inspected on 9/23/85. 
Serial no. E-687176. (LANL Transformer 
Assessment Sheet 5023) 



Site No. 

C-51-001 

C-51·002 

WP:LAN:AppC/52 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

Unknown 

North of T A-51-34 
North of TA-51-15 

TA-51 

Description 

Numerous unmarked drums at an 
experimental complex. The drums contain 
soil to be used in experiments. (CEARP ID 
No. T A51-5-CA-A-HW) 

Former location of two magazine structures 
and associated soils contamination. The 
structures are presumed to have been 
burned and no HE was observed during a 
1986 CEARP field survey. These structures 
have dimensions of 20' x 20'. (CEARP ID 
No. TA51-1-CA-1/A-HW) 



Site No. 

C-52-001 

C-52-002 

WP:LAN:AppC/53 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-52-9 

TA-52-9 

TA-52 

Description 

Transformer with stains on pad; no active 
leak when inspected on 9/21/85; Serial No. 
E-6884708. {LANL Transformer Assessment 
Sheet 5028) 

Transformer with stains on pad; no active 
leak when inspected on 9/21/85; Serial No. 
L-688470A. (LANL Transformer Assessment 
Sheet 5027) 



Site No. 

C-53-001 

C-53-002 

C-53-003 

C-53-004 

C-53-005 

C-53-006 

C-53-007 

C-53-008 

WP:LAN:AppC/54 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-53-51 

TA-53-67 

TA-53-170 

TA-53-171 

TA-53-172 

TA-53-173 

TA-53-175 

TA-53-67 

TA-53 

Description 

Transformer has no active leaks when 
observed on 8/21 /85; however, old stains 
are visible; Serial No. 16887. (LANL 
Transformer Assessment Sheet 5032) 

New small stains noted on 9/21/85, mainly 
around bushing and gaskets of this 
transformer; Serial No. G859183. (LANL 
Transformer Assessment Sheet 5036) 

New small stains noted on 9/21/85, mainly 
around bushing and gaskets of this 
transformer; Serial No. G853266A. (LANL 
Transformer Assessment Sheet 5037) 

New small stains noted on 9/21/85, mainly 
around bushing and gaskets of this 
transformer; Serial No. G853266B. (LANL 
Transformer Assessment Sheet 5038) 

New small stains noted on 9/21/85, mainly 
around bushing and gaskets of this 
transformer; Serial No. G853264A. (LANL 
Transformer Assessment Sheet 5039) 

New small stains noted on 9/21/85, mainly 
around bushing and gaskets of this 
transformer; Serial No. G853267 A. (LANL 
Transformer Assessment Sheets) 

New small stains noted on 9/21/85, mainly 
around bushing and gaskets of this 
transformer; Serial No. G853265B (LANL 
Transformer Assessment Sheet 5042) 

Transformer has no active leaks as 
observed on 9/21 /85; however, old stains 
visible on casing; Serial No. PCV71 06-01. 
(LANL Transformer Assessment Sheet 5043) 



Site No. 

C-53-009 

C-53-010 

C-53-011 

C-53-012 

C-53-013 

C-53-014 

C-53-015 

WP:LAN:AppC/55 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-53-176 

TA-53-191 

TA-53-177 

TA-53-178 

TA-53-179 

TA-53-180 

TA-53-182 

TA-53 
(Continued) 

Description 

Transformer has no active leaks as 
observed on 9/21 /85; however, old stains 
visible on casing; Serial No. G85263A. 
(LANL Transformer Assessment Sheet 5044) 

Transformer has no active leaks as 
observed on 9/21 /85; however, old stains 
visible on casing; Serial No. PCV7107-01. 
(LANL Transformer Assessment Sheet 5045) 

Transformer has no active leaks as 
observed on 9/21 /85; however, old stains 
visible on casing; Serial No. G8532630. 
(LANL Transformer Assessment Sheet 5046) 

New small stains were noted on transformer, 
on 9/21/85. These stains were mainly 
around the bushing and gaskets; Serial No. 
G853267C. (LANL Transformer Assessment 
Sheet 5047) 

Transformer has no active leaks as noted 
on 9/21 /85; however, old stains visible on 
casing; Serial No. G853264B. (LANL 
Transformer Assessment Sheet 5048) 

Transformer has no active leaks; however, 
old stains visible on casing; Serial No. 
G853265A. (LANL Transformer Assessment 
Sheet 5049) 

Transformer has no active leaks as 
observed on 9/21 /85; however, old stains 
visible on pads; Serial No. PFH3797. (LANL 
Transformer Assessment Sheet 5051) 



LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 

TA-53 
(Continued) 

Site No. Structure Description 
------------------------------------~----------------------------

C-53-016 

C-53-017 

C-53·018 

C-53·019 

WP:LAN:AppC/56 

TA-53-50 

TA-53-70 

Sector E, Salvage 
Staging Area 

Sector A, North 
{outside) 

New small stains were noted around 
bushings or gaskets of transformer. Serial 
number unknown. Date of inspection 
unknown. (LANL Transformer Assessment 
Sheet 5617) 

Approximately 3 gallons of PCB oil was 
spilled from this capacitor on 6/12/87; Serial 
No. is unknown. {LANL Transformer 
Assessment Sheets) 

2-4 ounces of pyranol capacitor 
oil was spilled. The asphalt around this 
area was removed; Serial No. unknown. 
{LANL Transformer Assessment Sheets) 

Approximately 1/2 cup of PCB oil was 
released from this transformer on 3-20-90; 
Serial No. unknown. {LANL Transformer 
Assessment Sheets) 



Site No. 

C-54-001 

WP:LAN:AppC/57 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-54-38 

TA-54 

Description 

A sump for receiving liquids that drain onto 
the floor at TA-54-38. The sump drain will 
discharge to a canyon outfall on the north 
side of the building. Facility built in 1989. 
(Interview with LANL employee) 



LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

TA-55 

Associated 
Site No. Structure Description 

----------------------------------~----------------------------

C-55-001 

WP:LAN:AppC/58 

TA-55-4 Methyl ethyl ketone and other organic 
solvents were present in core samples taken 
during drilling at the southwest side of this 
building in 1984. This contamination was 
from a one-time inadvertent release (CEARP 
ID No. TA55-6-CA-1-PP). Addressed under 
55-010. 



Site No. 

C-59-001 

WP:LAN:AppC/59 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-59-184 

TA-59 

Description 

Transformer has no active leak; however, 
old stains are visible around bushing and 
gaskets; PCB ID No. 5550. (LANL 
Transformer Assessment Sheet) 



Site No. 

C-60-001 

C-60-002 

C-60-003 

C-60-004 

WP:LAN:AppC/60 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

T A-3-382-2 (formerly 
located near T A-60-1 

T A-3-318, located on 
Sigma Mesa near the 
decommissioned com
munications bunker 
TA-3-219 

TA-60-29 

Near T A-60-1 
(formerly T A-3-382-2) 

TA-60 

Description 

Former location of decommissioned 
underground storage tank for diesel fuel; 
10,152 gallon capacity. A volumetric test 
conducted in 1986 indicated that the tank 
may have been leaking, but no visible signs 
of contamination were apparent at 
decommissioning. (Installed in 1978 and 
removed in July 1989.) (Task 19, Record 
184) 

Former location of the decommissioned 
underground storage tank for diesel fuel; 
5000 gallon capacity; abandoned in 1976 
and removed in 1986. {Task 19, Record 
183) 

In January 1989, a spill occurred at the 
Pesticide Storage Shed, TA-60-29, on Sigma 
Mesa east of the Test Rack Facility TA-60-
17. A water line into the storage shed froze 
and ultimately ruptured, spilling between 
2,000 and 10,000 gallons of water onto the 
floor of the storage shed and outside onto 
the soil. Pesticides may have been 
dissolved in the water that was released into 
the surrounding soil. Soil samples were 
taken near the shed, but pesticide levels 
were below the detection limit. (Task 19, 
Record 46) 

Former location of a tank near TA-60-1 was 
leaking with a loss rate of .2-.3 gal./hour 
according to a volumetric test performed in 
1986. The tank had a capacity of 1 0,152 
gal. It was installed in 1978 and removed 
in 1989. (CEARP ID No. TA3-3-
CA/UST/SST-A/1-PP; Task 19, Record 184) 



Site No. 

C-61-001 

WP:LAN:AppC/61 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-61-23 
(formerly TA-3-282) 

TA-61 

Description 

Soil beneath transformer was stained; no 
active leak when inspected on 6/12/86. 
(CEARP ID No. TA3-1-CA-A/I-HW/RW; RFA 
Unit 3.067) 



Site No. 

C-73-001 

C-73-002 

C-73-003 

C-73-004 

WP:LAN:AppC/62 

LOS ALAMOS NATIONAL 
LABORATORY POTENTIAL RELEASE SITES 

APPENDIX C 

Associated 
Structure 

TA-73-1-1 
(formerly TA-0-195-1) 

TA-73-1-2 
(formerly TA-0-195-2) 

TA-73-1-3 
(formerly TA-0-195-3) 

TA-73-1-4 
(formerly TA-0-195-4) 

TA-73 

Description 

Underground storage tank for 
black iron, 2,000 gallon tank installed in 
1965. Owned by a private aviation club, but 
located on DOE property. (Task 27, Record 
1 073) Addressed as part of 73-001, Airport 
Landfill. 

Underground storage tank for gasoline; 
black iron, 6,000 gallon tank installed in 
1965. Owned by a private aviation club, but 
located on DOE property. (Task 27, Record 
107 4) Addressed as part of 73-001, Airport 
Landfill. 

Underground storage tank for gasoline; 
black iron, 4,000 gallon tank installed in 
1965. Owned by a private aviation club, but 
located on DOE property. (Task 27, Record 
1 075) Addressed as part of 73-001, Airport 
Landfill. 

Underground storage tank for gasoline; 
black iron, 6,000 gallon tank installed in 
1965. Owned by a private aviation club, but 
located on DOE property. (Task 27, Record 
1 076) Addressed as part of 73-001, Airport 
Landfill. 



APPENDIX D 

LOS ALAMOS NATIONAL LABORATORY 
TECHNICAL AREA PROPERTY OWNERSHIP 

TA- 0: Various owners 
TA- 1: Private and Los Alamos County 
TA- 2: DOE 
TA- 3: DOE 
TA- 4: DOE 
TA- 5: DOE 
TA- 6: DOE 
TA- 7: DOE 
TA- 8: DOE 
TA- 9: DOE 
TA-10: Los Alamos County 
TA-11: DOE 
TA-12: DOE (Abandoned 8/1 0/51) 
TA-13: DOE (in TA-16) 
TA-14: DOE 
TA-15: DOE 
TA-16: DOE 
TA-17: Planned, but never built. 
TA-18: DOE 
TA-19: DOE (in TA-72) 
TA-20: DOE (East Jemez Road) 
TA-21: DOE 
TA-22: DOE 
TA-23: DOE (in TA-9) 
TA-24: DOE (in TA-16) 
TA-25: DOE (in TA-16) 
TA-26: DOE (in TA-73) 
TA-27: DOE (Pajarito Road) 
TA-28: DOE 
TA-29: DOE 
TA-30: DOE (in TA-3) 
TA-31: Private (Homes) 
TA-32: Los Alamos County (County Annex) 
TA-33: DOE 
TA-34: Planned, but never built. 
TA-35: DOE 
TA-36: DOE 
TA-37: DOE 
TA-38: Planned, but never built. 
TA-39: DOE 
TA-40: DOE 
TA-41: DOE 
TA-42: DOE 
TA-43: DOE 
TA-44: Los Angeles, California (Abandoned 8/1 0/57) 
TA-45: Los Alamos County (Aquatic Center) 
TA-46: DOE 

WP:LAN:TA-1648 



APPENDIX D 

LOS ALAMOS NATIONAL LABORATORY 
TECHNICAL AREA PROPERTY OWNERSHIP 

(CONTINUED} 

TA-47: Downtown Santa Fe (Abandoned in 1958} 
TA-48: DOE 
TA-49: DOE 
TA-50: DOE 
TA-51: DOE 
TA-52: DOE 
TA-53: DOE 
TA-54: DOE 
TA-55: DOE 
TA-56: DOE 
TA-57: DOE 
TA-58: DOE 
TA-59: DOE 
TA-60: DOE 
TA-61: DOE 
TA-62: DOE 
TA-63: DOE 
TA-64: DOE 
TA-65: DOE 
TA-66: DOE 
TA-67: DOE 
TA-68: DOE 
TA-69: DOE 
TA-70: DOE 
TA-71: DOE 
TA-72: DOE 
TA-73: DOE 
TA-74: DOE 

WP:LAN:T A-1648 2 
•U.S. GOVERNMENT PRINTING OFFICE: 1990-0-573-036/20122 
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Executive Summary 

4lt EXECUTIVESUMMARY 

• 

Purpose of the Work Plan 

The Technical Area 50 (TA-50) work plan, as part of the Los Alamos National 
Laboratory's Environmental Restoration (ER) Program, is designed to 

1 . Satisfy the regulatory requirements of the Hazardous and Solid Waste 
Amendment (HSWA) Module, Module VIII of the Laboratory's Resource 
Conservation and Recovery Act (RCRA) Part 8 operating permit, and 

2. Serve as the field characterization plan for personnel who will implement the 
RCRA Field Investigation (RFI). The results of the RFI will be the basis for 
deciding whether a Corrective Measures Study (CMS) is needed. 

The HSWA Module, issued by the Environmental Protection Agency (EPA), 
prescribes tt1e corrective action program to be followed by the Department of 
Energy (DOE). The Laboratory's ER program is consistent not only with those 
requirements but also with the requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). 

The T A-50 RFI work plan is designed to fulfill the requirements of Module VIII by 
addressing a certain percentage of the Laboratory's solid waste management 
units (SWMUs; i.e., potential release sites). The work plan is to be submitted to 
the EPA and the New Mexico Environment Department (NMED) by May 23, 
1992. TheTA-50 work plan thus contributes to the Laboratory's commitment to 
address cumulative totals of 35% of Table A SWMUs and 55% of Table 8 
SWMUs by May 1992, as required by the HSWA Module. It addresses 11 of the 
603 SWMUs listed in the HSWA Module as well as 15 that were added by the 
Laboratory's I:R Program. 

Conformance with Installation Work Plan 

The HSWA Module requires that an installation-wide work plan be prepared to 
describe the system for accomplishing all AFI/CMS work at the Laboratory. This 
requirement is satisfied by the Installation Work Plan (IWP}, originally submitted 
to the EPA on November 19, 1990 and updated annually. The IWP presents the 
Laboratory's overall management and technical approach for meeting the 
requirements of the HSWA Module, describes the Laboratory's SWMUs, and 
outlines their aggregation into 24 Operable Units (OUs). 

All Laboratory work plans conform to the IWP, and IWP information relevant to a 
work plan is incorporated by reference. The TA-50 work plan is part of the 
second set of OU work plans required by the HSWA Module, as defined in the 
IWP. 

Like the IWP, theTA-50 work plan addresses radioactive materials and other 
hazardous substances not subject to RCRA regulation. It is understood that 
those parts of the work plan are not enforceable under the RCRA Part B 
operating permit. However, the policy of the Laboratory and the DOE is to 

RFI Work Plan, OU-1147 (TA-50) March 1992 



Executive Summary 

include all hazardous materials in the RFI, whether or not they are regulated by • 
statute. 

Description and History of the TA·SO Operable Unit 

Operable Unit 1 147 makes up the north half of TA-50 (Fig. ES-1), located 
immediately northeast of the intersection of Pajarito Road and Pecos Drive, and 
occupies an area of about 21 acres, half {1 1 .8 acres) associated with the Area C 
landfill and the rest (8.7 acres) with the waste treatment facilities. The site lies 
on the narrow mesa between Mortandad Canyon on the north and Two Mile 
Canyon on the south, at an elevation of about 7200 feet, in the transition zone 
between pinon-juniper woodland and ponderosa pine forest. The canyons are 
sharply incised and vary from a few feet deep to over 1 00 feet deep. The 
semiarid, temperate mountain climate brings an average of about 1 8 inches of 
precipitation per year, about one-third of that falling as snow. Drainage from TA-
50 is to the east, into Ten Site Canyon, and runoff and erosion at the site can be 
large. The soils, consisting of loams and sandy loams, have been disturbed over 
most of the site by work-related activities. They are underlain by welded 
Bandelier Tuff and other volcanic strata, some 900 feet of unsaturated rock that 
separate the surtace from the drinking water aquifer. 

The fauna within the site are restricted to species able to survive among 
buildings, parking lots, and other such features. (The entire site is fenced, 
preventing access by larger species such as deer and elk.) The flora within the 
site are equally typical of disturbed environments, and most are the result of 
replanting. Current NEPA research has identified no critical species, habitats, or 
archaeological resources that will be adversely affected by this RFl. 

The Laboratory's November 1990 SWMU report lists a total of 1 1 T A-50 
SWMUs. These were subdivided into 26 units (Fig. ES-2), and all are addressed 
in theTA-50 work plan. {The SWMU report lists no areas of concern [AOCs] for 
TA-50, and the work plan proposes no additional SWMUs and no AOCs.) 
Twenty-three of the subunits are associated with the liquid waste treatment 
facility, two with the solid waste volume-reduction facilities, and one with the Area 
C landfill. Table 8 of the HSWA Module lists the spill area into Ten Site Canyon 
(50-00S(a]), which resulted in soil surtace contamination, and the Area C landfill 
(50-009) as priority sites. 

The TA-50 work plan proposes three SWMUs for no further action (NFA): 
SWMU 50-009, listed as an underground fuel tank, is believed never to have 
existed; SWMUs 50-007(a) and (b), septic systems, are recent NPDES
permitted systems with no credible source of contamination. 

Contaminants and Pathways of Concern 

TA-50 includes facilities for the treatment and disposal of liquid and solid 
radioactive and mixed waste. Treatment facilities include the liquid waste 
treatment plant and associated waste transfer and storage systems, equipment 
decontamination areas, and an experimental solid waste volume-reduction facility 
that includes a mechanical volume-reduction complex and a controlled-air 
incinerator. Disposal facilities include a mixed waste landfill (Area C) and a 

RFI Work Plan, OU-1147 (TA-50) II May 1992 
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treated-liquid effluent outfall in Mortandad Canyon. Use of the treatment facilities 
at TA-50 began in 1963, and most of the facilities are still in use. The Area C 
landfill was used from 1948 until 1969, and was decommissioned in 1974. It 
consists of pits and shafts that received solid (and small amounts of liquid) 
radioactive and hazardous waste. 

Because ra::tioactive liquid waste comes into TA-50 from diverse operations 
(such as shops, chemistry laboratories, target preparation facilities, and 
plutonium fabrication, recovery, and research facilities), any spills or leaks could 
release solvents and other organics, heavy metals, low-pH liquids, and/or 
radionuclides. The pits and shafts of the Area C landfill, in which a wide variety 
of chemicals, metals, and radionuclides were disposed of, were unlined with the 
exception of a few shafts that were lined with concrete. To date, there is no 
evidence of major · leaks in the waste transfer and storage system at the 
treatment facilities or of large-scale migration of contS~minants from the Area C 
landfill. 

Nearly all the existing data on contaminant concentrations from T A-so 
environmental s81mples concern radionuclides; concentrations in surface soils 
average just slightly above background. These come primarily from stack 
releases from the liquid waste treatment plant. For a localized area around the 
head of Ten Site Canyon, however, the primary sources are spills from the liquid 
waste treatment plant and possible migration via erosion of surface 
contamination from Area C. In this area, concentrations in the 10s to 100s of 
pCVg were recorded. Data on subsurface contS~mination comes largely from 
sampling done as a p81rt of interim actions (replacement of drainlines or tanks, 
etc.). Some very localized subsurface contamination was found during 
excavations. Most of these sites were cleaned up to Al.ARA standards. 

Although data on the concentrations of chemical contS~minants are very limited, 
the nature of the R&D activities that generated the solid and liquid wastes sent to 
TA-50 lead to the conclusion that a variety of inorganic and organic materials are 
potential contS~minants at the site. 

Given the low probability of contaminant movement to groundwater at TA-50, 
erosion-driven by wind and water-is likely to be the dominant pathway for 
transport of contS~minants to which workers and the public could become 
exposed. The primary human receptors are expected to be workers, both on the 
site and at adjacent technical areas. Visitors are much less likely to be exposed, 
given the current health and safety regulations governing visitors to technical 
areas such as TA-50. The public at large has an even lower probability of 
exposure, bocause TA-50 is located 3-4 km from White Rock and from 
Los Alamos, and the public is generally excluded from the site. Nonhuman 
receptors that will be subjected to continuous exposure to contaminants are 
native fauna and flora at the site. 

Technical Approach 

The DOEIUC approach and requirements for conducting the ER Program at Los 
Alamos are detailed in the IWP. That document also discusses the key concepts 
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that apply to RFI activities at all Los Alamos OUs, including the observational • 
approach to reduce costs, sequential sampling within a decision analysis 
framework to focus effort (and thereby reduce cost), end-point criteria such as 
action levels and risk assessments, and compliance with DOE Orders, CERCLA. 
NEPA, and the RCRA permit. 

The underlying assumption used in developing the T A-50 work plan is that the 
site will remain under institutional control for the foreseeable future, which would 
rule out any significant potential for exposure of persons other than site workers. 
Risk-based criteria, including action levels for hazardous contaminants and dose 
levels for radionuclides, will be used to evaluate remediation alternatives for the 
site. 

Investigative Strategy 

The large number of SWMU subunits (25 of the 26) associated with the ongoing 
liquid and solid waste treatment activities (and particularly with the active and 
decommissioned underground waste transfer and storage systems) makes it 
logical to structure the field investigations to deal with these SWMUs/subunits as 
one entity and with the remaining SWMU (the Area C landfill) as a second entity. 
Each will have its own surface and subsurtace sampling plan. (The treatment 
facility SWMUs will also be grouped into several aggregates, based primarily on 
physical location, to simplify the investigations.) 

The initial phase of the field investigations will be largely confined to T A-50 • 
proper. The main reason for this focus is that sampling already done or 
proposed as a part of current work plans at adjacent OUs (Canyon Studies, TA-
35), analysis of multiple sources of airborne radionuclides in theTA-50 area (e.g. 
TA-35), and ongoing environmental surveillance activities by the Laboratory's 
Environmental Protection Group show that radionuclide concentrations in the 
area surrounding TA-50 are well within DOE guidelines. If these initial field 
investigations find little or no evidence of contaminant migration from SWMUs 
associated with ongoing operations, further characterization will be delayed until 
facility decommissioning. However, if significant migration plumes (other than 
the permitted releases) are detected, sampling may be extended beyond the site 
boundaries. 

The Laboratory's Waste Management Group (EM-7) has an ongoing program to 
upgrade the liquid waste treatment facilities at TA-50, including removal of 
several of the SWMUs. In addition, line-item funding is being sought for 1 995, to 
replace TA-50. This plan plays an important role in the RFI sampling strategy, 
which calls for a single sampling phase for SWMUs associated with the liquid 
waste treatment plant at T A-50. As monitoring data from interim actions at the 
site become available, they can be incorporated into the RFI data base and/or 
used to confirm RFI results. 

During the Phase 1 investigation, 4431 linear feet of drilling will be done, and 
1971 samples will be taken as a basis for characterizing contaminant distribution 
around and beneath T A-50. An additional 255 samples will be taken for quality 
assurance and control. A total of 21 96 soil and rock samples will be analyzed for 
both radionuclides and nonradionuclides. Phase 2 investigations are estimated • 

RFI Work Plsn, OU-1147 (TA-50) vi May 1992 



• 

• 

• 

Executive Summary 

to potentially require about 1420 feet of drilling and 761 samples, plus 158 quality 
assurance/control samples. 

Analytical Strategy 

Localized radiological contaminants are considered to be the most significant 
potential source of contamination at TA-50, and thus are the primary focus of 
SWMU-specific investigations. Other contaminants are known or suspected to 
exist at T A-50 only in very limited quantities and generally in association with the 
primary contaminants. Sampling plans take these factors into account. 

Field radiological screening will be used to identify samples and areas of gross 
contamination. A mobile field laboratory will be used for the rapid, on-site 
quantitative analyses needed to guide field operations and to minimize the 
number of samples that must be sent off site for more expensive analyses. Off
site laboratories will be used, as appropriate, to provide high-quality analytical 
data and to verify field screening and field survey results. 

The primary T A-50 indicator analytes are: 

gross alpha, beta, and gamma emitters, 
total uranium, 

• isotopic plutonium, 
americium-241, 
cesium-137, and 
RCRA-rE,gulated metals (notably, lead and beryllium). 

We recommend that subsurface samples be analyzed for potential minor 
contaminants, such as volatile and semivolatile organic compounds (VOCS and 
SVOCs). 

Scope, Schedule, and Funding 

The field investigations described are expected to require about 5 years (FY93-
FY98) to complete, depending on the avallability of funding. For most SWMUs, 
the RFI should be complete after Phase 1 investigations (about 3 years), but for 
some, the Phase 1 results may signal the need for a second phase. A summary 
of the scope of the investigations and the projected budget is given in Table ES-
1. Table ES-2 summarizes the schedule for carrying out the field investigations 
and issuing reports. 

Reports 

Because the TA-50 RFI is scheduled to take about 5 years, the Laboratory is 
proposing to submit Phase Reports to EPA as work progresses. As needed, 
these reports can be used to revise the sampling plans. Phase 1 reports would 
also serve as input to Phase 2 work plans . 
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TABLE ES-1 
SUMMARY OF RFI SCOPE AND BUDGET 

SUMMARY DESCRIPTION SCHEDULED 
OUR X --·-- ...... ---- ---- - --- ---------- ····--······--·-···--····--~~~---····~~~~~~-- •• ~:~~~- FINISH 

379 0 

2 675 0 

3 1522 0 

' 663 0 

5 245 0 

6 569 0 

7 2240 0 

a 796 0 

REPORT TOTAL 

ASSESSMENT • RFI WORK PLAN 
515118.58 .00 

ASSESSMENT · RFI 
12!i11l288. 12 .00 

ASSESSMENT • RFI REPORT 
866935.92 .00 

ASSESSMENT • CMS PLAN 
46369.11 .oo 

ASSESSMENT · CMS . 
584779.00 .DO 

ASSESSMENT • CMS REPORT 
143219.92 .00 

ASSESSMENT • ADS MANAGEMENT 
1725332.56 .DO 

ASSESSMENT • VCA 
99227.00 .00 

---- ···-···-

S X 1000 

EST TO COMPLETION 

ESCALATION 

PRIOR YEARS 

TOTAL AT COMPLETION 

16499270.21 

$16,499 

$156 

$570 

$17,225 

.oo 
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10CT91 1ZAPR93 

13APR93 2BDEC95 

10CT91 11NOV97 

14JUL97 14MAROO 
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2JAN97 14MAROO 

• 

• 

• 
May 1992 



:0 
::!! 

• 
~ 
~ 
'tJ 
iii 
~::, '-

0 
~ .... .... .,. 
'I 

~ 
~ 

ii( 

~ 
"' ... 
II) 

~ 

ACTIVITY ID 

27M005 

2n1010 

27~1015 

27M020 

27H030 

27H0'10 

27M02S 

27H035 

27M045 

27~1040 

27M080 

27MOSO 

27M085 

27MOSS 

27M065 

27H060 

27M070 

27M075 

ACTIVITY EARLY 
DESCRIPTION START 

1147: DOE DRAFT RFI WORK PLAN COMPLETED 

1147: EPAtNMED DRAFT OF RFI WORK PLAN COMPLETED 

1147: RFI WORK PLAN COI1PLETED 

1147: START RFI 13APR'l3 

1147: START DEVELOPING Rfl REPORT 12AUGq3 

1147: EPA!NMED DRAFT PHI TECHtMEHO COMPLETED 

1147: Rfl FIELD WORK COMPLETED 

1147: EPAINMED DRAFT OF RFI REPORT COMPLETED 

1147: START DEVELOPMENT OF CMS PLAN 14JULq7 

1147: RFJ COMPLETED 

1147: EPA NOTIFICATION OF CHS REQUIREMENTS 

1117: EPAt~IMED DRAFT Of CHS PLAN COMPLETED 

1147: EPA APPROVED CMS PLAN 

1147: START CMS WORK 27MAY'l8 

1147, START DEVELOPMENT OF CMS REPORT 27HAY'18 

1147: CMS WORK COMPLETED 

1147, EPAINMED DRAFT OF CHS REPORT COMPLETED 

1147 ASSESSHErH COMPLETED 

• 
TABLE ES-2 

RFI SCHEDULE 

EARLY 
FINISH FY'12 I FY'13 T fYq4 

27HOOS 
FY'15 FY% fYq7 FY'l8 

24MAR'l2 01147: DOE DRAFT RFI WORK PLAN COMPLETED 
27M010 

FY'l'l 

1BMAY'12 01147: EPAINHEO DRAFT OF RFI WORK PLAN COMPLETED 
27H015 

22JAN'13 01147: Rfl WORK PLAN COMPLETED 
27M020 
01147: START Rfl 

27M030 
01147: START DEVELOPING RF! REPORT 

27MO'l0 

FYOO FY01 

310Cl'H 01147' EPAINMtD DRAFT PHI TECH !MEMO COMPLETED 
27H025 

2BDEC'15 01147, RFI fiELD WORK COMPLETED 
27M035 

11JUL'l7 1147: EPAINMED DRAFT OF RFI REPORT C 0 
27H045 

1147: START DEVElOPMENT Of CHS PlAN 0 
27H040 

11NOVG7 0 1147: RFI COMPLETED 
27H080 

11NOVG7 1147: EPA NOTIFICATION OF CHS REOUIREH 0 
27HOSO 

2FEB'l8 1147: EPAtNHED DRAFT OF CMS PLAN COHPLET (> 

• 
FY02 

27MOBS 
26MAY'l8 0 1117' EPA APPROVED CMS PLAN I 

27HOSS 
01117: START CMS WORK 
27M065 

1147: START DEVELOPMENT OF CHS REPORT 0 
27H060 

1'lHAY'1'l 1147: CHS WORK COMPlETED 0 
27H070 

3AUGG'l 1117, EPAtNMEO DRAFT Of CMS REPORT COMPLETED<) 
27M075 

14HAROO 1117: ASSESSMENT COMPLETED<) 
---

~ 
~ 
f") 
s::: 

~· 
~ 

V) 
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The HSWA Module specifies the submission of periodic reports, including • 
monthly programmatic status reports and quarterly technical progress reports. 
At the conclusion of the RFI, a comprehensive report will be prepared. 

Reports generated during the TA-50 RFI and the final report will be made 
available to the public at the ER Community Reading Room in Los Alamos, New 
Mexico. The Reading Room is open from 9 a.m. to 4 p.m. on Laboratory 
business days. 
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Chapterl Introduction 

1.0 INTRODUCTION 

1.1 Overview of the Environmental Restoration Program 

In March 1987, the Department of Energy (DOE) established an Environmental 
Restoration (ER) Program to address environmental cleanup requirements at all 
of its facilities. Los Alamos National Laboratory (the Laboratory) is operated for 
the DOE by the University of California (UC) and is subject to the requirements 
of DOE's ER Program. These requirements are set forth in the Resource 
Conservation and Recovery Act (RCRA), particularly in Module VIII, the 
Hazardous and Solid Waste Amendments (HSWA) Module. This module, issued 
by the Environmental Protection Agency (EPA) (EPA 1990, 0306), gives specific 
requirements for the conduct of the ER Program and became effective at Los 
Alamos on May 23, 1990. 

The HSWA Module requires the Laboratory to prepare an installation-wide plan 
on how DOE/UC will conduct the ER Program at the Laboratory, including the 
format for the RCRA Facilities Investigation (RFI) work plan. The Laboratory's 
Installation Work Plan (IWP) was first submitted to the EPA on November 19, 
1990 (LANL 1990, 0144) and is updated annually. It contains installation-wide 
descriptions of current conditions, identifies the Laboratory's solid waste 
management units (SWMUs) and their aggregation into a number of operable 
units (OUs), and presents the Laboratory's overall management and technical 
approach for meeting the requirements of the HSWA Module . 

Tables A and 8 of the HSWA Module were developed by EPA on the basis of the 
SWMU Report prepared in 1988 (International Technology Corporation 1988, 
0329). Subsequent investigations by Los Alamos culminated in a revised SWMU 
Report, submitted to EPA in November 1990 (LANL 1990, 0145). As discussed 
in Section 3.4.2 of the IWP, no sites were eliminated in the revised report, but 
some were added and some were combined. The Laboratory's current SWMU 
list for all OUs is presented in Appendix G of the IWP (LANL 1990, 0144; 1991, 
0553). 

The HSWA Module also requires the Laboratory to prepare work plans for 
specific investigations at each OU. The Technical Area 50 (TA-50) work plan is 
one of 24 such plans that will be prepared. Within the ER Program, the T A-50 
assessment task has the identifying numbers OU AL-LA-5, Activity Data Sheet 
(ADS) 1147. Additional information regarding the ER program and its 
implementation, as well as guidelines for preparation of specific work plans, are 
given in Section 3 of the IWP (LANL 1990, 0144; 1991, 0553). 

1.2 HWSA Requirements for TA-50 

The purpose of this work plan is twofold: (1) to satisfy the regulatory 
requirements of the HSWA Module with regard to T A-50 and (2) to serve as the 
implementation plan for personnel who will carry out the RFI field sampling. Its 
specific objective is to gather sufficient information for answering the following 
questions: 

RFI Work Plan, OU-1147 (TA-50) 1-1 May 1992 
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1. What contaminants are present at TA-50 and how are they distributed • 
(vertically and laterally)? 

2. How, at what rates, and to what locations are the contaminants being 
transported? 

3. What are the consequences ·of, or risks associated with, contaminant 
transport out of TA-50? 

4. What remediation alternative(s) are appropriate for T A-50? 

The work plan will describe the process for collecting the necessary information. 
It seeks to strike a rational balance between technical data needs, regulatory 
requirements, and costs. 

Table 1-1 presents both the original HSWA list of SWMUs for TA-50 and the 
current list, which includes those added in the November 1990 revised report. 
Several SWMU subunits are recommended for deletion from Table 1-1 on the 
basis of guidelines presented in Section 3.5 of the IWP. (A HSWA Module 
Class Ill permit modification can be proposed to remove SWMUs if existing 
information suggests that no further investigation is warranted.) Currently, seven 
SWMU subunits fall into that category. These are listed in Table 1-2, along with 
the reasons for excluding them from further consideration. Additional details on 
these subunits are presented in Chapter 6. 

TABLE 1-1 
EVOLUTION OF THETA-50 SWMU LIST 

Original 
SWMUsin 

RCRA Permit 

50-001 
50-002(a-d) 

50-004 

50-006 

50-009 

50-011 (a-c) 

Combined 
SWMUs 

50-011 (a-c) 

RFI Work Plan, OU-1147 (TA-50) 

New Number 
(Renumbered 

SWMUs) 

50-001 (a) 

50-004(a) 

50-00S(a) 

50-011 (a) 

1-2 

Added 
SWMUs 

50-001 (b) 

50-003(a-e) 

50-004(b,c) 
50-005 
50-00S(b-e) 
50-007 
50-008 

50-010 
50-011 (b) 

- ---~ - ... 

Current 
SWMU 

list 

50-001 (a,b) 
50-002(a-d) 
50-003(a-e) 

50-004(a-c) 
50-005 
50-00S(a-e) 
50-007 
50-008 
50-009 
50-010 
50-011 (a,b) 

May 1992 
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• 1.3 Description of TA-50 and Associated SWMUs 

• 

• 

TA-50 (Fig. 1-1) is located immediately northeast of the intersection of Pajarito 
Road and Pecos Drive and occupies an area of about 21 acres, half (11.8 acres) 
associated with the Area C landfill and the rest (8.7 acres) with the waste 
treatment facilities (Fig. 1-2). This area includes facilities for both treatment and 
disposal of liquid and solid radioactive and mixed waste. Treatment facilities 
include the liquid waste treatment plant and associated waste transfer and 
storage systems, equipment decontamination areas, and experimental solid 
waste volume-reduction facilities, including a mechanical size-reduction complex 
and a controlled-air incinerator. 

Disposal facilities include a mixed-waste landfill (Area C) and a treated-liquid 
effluent outlall in Mortandad Canyon. Use of the treatment facilities at T A-50 
began in 1963, and most of the facilities are still in use. The Area C landfill was 
used from 1948 until decommissioning in 1974 and consists of several pits and 
shafts that received solid (and small amounts of liquid) radioactive and 
hazardous waste. 

Twenty-six potentially contaminated areas (Table A of the HSWA Module lists 
1 1) were identified at T A-50 for further characterization as part of the ER 
Program (see Fig. 1-2 for locations). Twenty-three of these were associated with 
the liquid waste treatment facility, two with the solid waste volume reduction 
facilities, and one with the Area C landfill. Two of the SWMUs are listed as 
priority sites in Table B of the HSWA Module: the spill area into Ten Site Canyon 
(50-006 [a]) that resulted in soil surface contamination and the Area C landfill 
(50-009). 

A detailed list of the various structures included in each SWMU at TA-50 is 
presented in Table 1-3. 

1.4 Organization of the Work Plan 

The DOE/UC framework for the conduct of the ER Program at Los Alamos is 
detailed in the IWP (LANL 1991, 0553). The relationships between the 
requirements of the RCRA Permit , the IWP, and the RFI work plan for TA-50 
are presented in Table 1-4. 

A detailed discussion of the approach and requirements for conducting ER 
activities at the various OUs is presented in the IWP (LANL 1991, 0553). That 
discussion covers the key concepts that apply to RFI activities at all Los Alamos 
OUs, including the observational approach to reduce costs, sequential sampling 
within a decision analysis framework to focus effort (and thereby reduce cost), 
end-point criteria such as action levels and risk assessments, and compliance 
with DOE Orders, CERCL.A, NEPA, and the RCRA permit. 

Initial field sampling for theTA-50 RFI will be largely confined to the site proper. 
The main reason for this focus is that sampling already done in adjacent areas 
(Canyon Studies, TA-35), analysis of multiple sources of airborne radionuclides 

RFI Work Plan, OU-1147 (TA-50) 1-3 May 1992 
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TABLE 1·2 

TA·SO SWMUS PROPOSED AS NO-FURTHER-ACTION UNITS 

SWMU Number 

50-006(b) 

5(H)06(e) 

50-003(e) 

Basis For Proposal 

The double-containment system of Kynar within stainless 
steel in the tanks and piping, plus the concrete berm 
underneath the plant, provide triple-containment 
redundancy, rendering the probability very low that a leak 
could develop and transport contaminants out of the 
SWMU. Releases from this site, which would be readily 
visible, have never been observed. 

The SWMU no longer exists. On September 1 8, 1 990, a 
small-job ticket was issued to wash down the area around 
the radiator with a degreaser. The area was washed with 
a detergent, ttien the soapy liquid was picked up with a 
vacuum cleaner and disposed of in the acid waste drain in 
Building 37. The radiator, mineral oil fluid coupling, 
concrete foundation, and asphalt pad are scheduled for 
removal in the near future. The area will then be patched 
with new asphaltic concrete paving material. A new, 
direct-drive motor will be installed to power the blower. 

This SWMU no longer exists. On May 1 5, 1 990, work 
order 6-5737-17 was issued to Pam Am to remove both 
the diesel fuel tank and the supply and return lines (up to 
the concrete approach ramp to the door at the southwest 
corner of the incinerator building). The fuel tank was 
removed, steam-cleaned, and sent to salvage. The tank's 
foundations were removed, and the supply and return 
lines were dug up and capped near their entrance to the 
building. 

No evidence of this SWMU could be found. Visual 
inspection of the site could find no evidence of the drums 
nor any indication of a spill in the area. The building 
engineer for TA-50-69 had no knowledge of these drums 
ever being present. It is possible that the drums identified 
in the SWMU Report were empties awaiting use in the 
volume reduction facility. 

RFI Work Plan, OU-1147 (TA-50) 1-4 May 1992 
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SWMU Number 

50-003(b) 

S0-003(c) 

Introduction 

TABLE 1·2 (cont'd) 

Basis For Proposal 

This SWMU is a storage cabinet in Room 130 of TA-50-1 
(first floor, southeast corner of the building). Mixed waste 
generated in Building TA-50-1 is brought to Room 130 in 
small (quart- to gallon-sized) bottles. These bottles are 
periodically picked up and stored at T A-54. Bottled waste 
is stored in double (encased) containers, and the cabinet 
is checked daily during working hours. Releases from this 
SWMU, which would be readily visible, have never been 
observed. 

SWMU 50-003(c) is a temporary, less-than-90-day 
storage area located on the asphalt paving immediately 
south of the tank farm. Chemical wastes are stored here, 
until they are emptied into the tank farm, in the 200- to 
300-gal. "Tuff Tanks" in which they are hauled by truck 
from other technical areas. (These polyethylene tanks are 
enclosed in heavy-gauge steel and expanded metal 
cages.) This temporary storage site is inspected weekly 
for leaks. 

Another storage area listed as part of SWMU 50-003(c) is 
located between the north wall of the Vehicle 
Decontamination Facility and the south wall of the 
east wing of Building 1 . This is a temporary storage area, 
completely paved with asphaltic concrete, used to store 
mixed waste generated from the treatment of industrial 
wastes from many technical areas. No TAU waste is 
stored at this site. The waste is processed in Building 1-
first mixed with calcium hydroxide and ferric sulfate, then 
dewatered by a vacuum and filtering process until it is in 
the form of filter cake. About 30% solids and 70% water, 
the cake has the consistency of a damp clay. The filter 
cake is packed into 55-gal. drums, stored temporarily on 
site and then hauled to TA-54 for landfill disposal. There 
have been no documented releases from this SWMU. The 
area is monitored periodically for contamination on the 
storage pad, and the drums checked for any signs of 
leakage before they are moved onto the pad . 

RFI Work Plan, OU-1147 (TA-50) 1·5 May 1992 
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TABLE 1·3 

STRUCTURES WITHIN SWMUS AT TA-50 

RADIOACTIVE WASTE TREATMENT PLANT 

50-001 (a)--Liquid radioactive waste treatment facilities include 

wiped film evaporator (Room 71) 
• clariflocculators (Room 116) 
• pH adjustment tank (Room 16) 
• evaporator storage tank (Room 70A) 
• decant storage tank (Room 61) 
• rotary drum vacuum filter (Room 116B) 
• gravity filtration devices (Room 1 1 6) 

1 00,000-gal. emergency holding tank (T A-50-90) 
waste mixers (Room 1 16) 
drum tumbler operation (Room 60A) 

Chapter 1 

50..001 (b}- Drain lines that transport liquid waste to the liquid waste treatment 
facility include 

• collector manhole TA-50-72 to grit chamber in TA-50-1 
• TA-50-69 and TA-50-37 to Bldg 1 , via manhole TA-50-72 
• TA-3, -35, and -48, via manhole TA-50-72 
• manhole TA-50-7 
• T A-55 to tank vault T A-50-66, via monitor pit T A-50-1 06 

manhole TA-50-72 
• TA-50-66 to Bldg 1, Room 60A 

TA-50-66 to manhole TA-50-72 

TANKS AND QRAINUNES 

50-002(a}-Tank farm (TA-50-2) includes 

Six tanks 
- Two for incoming waste 
- One for sludge 
- Two for treated waste storage 
- One for storage of D&D liquid waste 

• Thirteen lines 
- Six cast-iron transfer lines 
- Four steel lines from Room 61, Bldg 1 
- Three cast-iron lines from drains in Bldg 1 

50-002(b}- Tank TA-50-67 in underground vault (TA-50-66) for caustic waste 
from TA-55. 

50-002(c}- Tank TA-50-68 in underground vault (TA-50-66) for acidic waste 
from TA-55. 

RFI Work Plan, OU-1147 {TA·SO) 1-8 May 1992 
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TABLE 1·3 (cont'd) 

50-002(d}-Aboveground storage tank (TA-50-5) adjacent to north wall of Bldg 1 

WASTE STORAGE AREA 

50-003(a)-Primary drum storage area in Room 600, Bldg 1 

50-003(b}-Satellite storage area in Room 130, Bldg 1 , for laboratory samples 

50-003(c}-Temporary (<90 days) storage area at TA-50-1. Uses polyethylene 
carboys and 55-gal. drums 

50-003(d}-Modular storage shed (TA-50-114) for containers in 50-003(c) 

50003(e)- Four barrels under tarp near TA-50-125 

DECOMMISSIONED TANKS ANQ QRAINL!NES 

50-004(a}- 520 ft of radioactive waste line from Building 1 west under 
incinerator building. Removed in 1975. Known to have leaked. 

50-004(b}- Concrete vault and underground tanks from the TA-50-3 tank farm. 
Removed in 1989. Soil beneath vault contained background levels 
of radionuclides. 

50-004(c}- Drainlines and associated manholes. Sixteen such structures were 
removed between 1981 and 1989. 

NONRADIOACTIVE L!OUIQ WASTE TREATMENT PLANT 

50-005 - Treatment system located in Room 24 of Building 1, for treating 
cyanide, chrome-plating solutions (copper and lead), acids, bases, 
and heavy metals. Mercury reclamation is also done on intermittent 
basis in Room 34. 

OPERATIONAL RELEASES 

50-00S(a}- Upper Ten Site Canyon contaminated from radioactive industrial 
waste sump overflow at TA-50-2. 

50-00G(b}- Stained soil beneath active radiator on the west wall of T A-50-37 
(incinerator). 

50-00G(c}- Airborne releases from liquid waste treatment plant. 

50-00G(d}- Treated liquid effluent from TA-50-1 into Mortandad Canyon 
(NPDES permitted). Monitored on a routine basis . 

RFI Work Plan, OU-1147 (TA-50) 1-9 May 1992 
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TABLE 1·3 (cont'd) 

50-006(e)- Soil around diesel fuel tank (aboveground) at the incinerator 
complex (TA-50-37). Tank and lines removed in May 1990. 

50-007 - Incinerator complex for combusting both solids and liquids 
containing radionuclides and organics. Many release controls on 
the facility. Liquid effluent from off gas treatment system goes to T A-
50-1. Exhaust air passes through HEPA system. Only treated air is 
released; the rest goes either to the Treatment Plant or to Area 
UAreaG. 

VOLUME REQUCTION FACILITY 

50-QOS - Facility in TA-50-69 to reduce volume and package metallic waste 
containing TRU. Liquids go to TA-50-1; air emissions are 
monitored. 

AREA C LANDFILL 

• 

50-oo9 - The Area C landfill received radioactive and mixed waste from 1948 
to 1974. It contains about 3.65 x 10S ft3 of waste in 11.8 acres, in 
both pits and shafts (including a chemical waste disposal pit). 
Waste includes radionuclides, metals, hazardous materials, liquids, 
solids, and gases. • 

RADIOACTIVE QECONTAMINATION FACILITY 

50-01 o - The decontamination facility is on the. south end of Building 1 and is 
used to clean radioactive contamination from vehicles and other 
objects. Liquids go to the tank farm (TA-50-2) via drain and line; 
solid wastes go to Area G at T A-54 (see Fig. 1-1) for storage (TRU) 
or burial (LLW). Wastes are primarily radionuclides. 

SANITARY SEWER SYSJEM 

50-011(a)- Decommissioned septic system including tank (TA-50-10}, manhole 
(TA-50-9), a sanitary distribution box (TA-50-11), a leach field, and 
an infiltration shaft on the east side of the distribution box. All but 
the infiltration shaft was removed in 1984. 

50-011 (b)- Active sanitary waste system of 6-in. vitrified clay drainlines. The 
drainlines are not monitored. 

RFI Work Plan, OU-1147 (TA-50) 1-10 May 1992 
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RFI GUIDANCE FROM THE LABORATORY'S RCRA PART B PERMIT 

Scope of the RFI 

The RCRA Facility Investigation 
consists of five tasks: 

Task 1: 
A. 
B. 

Task II: 
A. 

B. 
c. 
D. 

Task Ill: 
A. 
B. 
c. 
D. 

Task IV: 
A. 
B. 

Task V: 
A. 
B. 
C. 

Description of Current Conditions · 
Facility Background 
Nature and Extent of Contamination 

RFI Work Plan 
Data Collection Quality 
Assurance Plan 
Data Management Plan 
Health and Safety Plan 
Community Relations Plan 

Facility Investigation 
Environmental Setting 
Source Characterization 
Contamination Characterization 
Potential Receptor Identification 

Investigative Analysis 
Data Analysis 
Protection Standards 

Reports 
Preliminary and Work Pian 
Progress 
Draft and Final 

ER Program Equivalent 

lANllnstallation RVFS Work Plan LANL Task/Site RIIFS 

I. lANllnstallation RVFS Work Plan I. Quality Assurance Project Plan 
A. Installation Background A. Task/Site Background 
B. Tabular Summary of Contamination B . Nature and Extent of 

by Site Contamination 

II. lANllnstallation RVFS Work Pian II. LANL Task/Site RVFS Documents 
A. General Standard Operating A. Quality Assurance Project Pian 

Procedures for Sampling, and Field Sampling Plan 
Analysis, and Quality Assurance B. Technical Data Management Plan 

B. Technical Data Management Program c. Health and Safety Plan 
c. Health and Safety Program D. Community Relations Plan 
D. Community Relations Program 

Ill. Ill. Task/Site Investigation 
A. Environmental Setting 
B. Source Characterization 
c. Contamination Characterization 
D. Potential Receptor Identification 

IV. IV. LANL Task/Site Investigative Analysis 
A. Data Analysis 
B. Protection Standards 

V. Reports v. LANL Task/Site Reports 
A. LANllnstallation RIIFS Work Plan A. Quality Assurance Project Plan, 
B. Annual Update of LANL Field Sampling Plan, Technical 

Installation RIIFS Work Pian Data Management Plan, Health 
c. Draft and Final and Safety Plan, Community 

Relations Plan 
B. LANL Task/Site RVFS Documents 

and LANL Monthly Management 
Status Report 

C. Draft and Final 
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in theTA-50 area (e.g. TA-35), and ongoing environmental surveillance activities • 
by the Laboratory's Environmental Protection Group show that radionuclide 
levels in the area surrounding TA-50 are well within DOE guidelines. If 
significant migration plumes (other than the permitted releases) are detected, 
sampling may later be extended beyond the site boundaries. 

Many of the SWMUs at TA-50 are located beneath buildings with ongoing 
operations and, as such, will be difficult to characterize. Ideally, RFI activities 
should be delayed until decommissioning of the facilities; but given the possibility 
(however remote) of a significant tank and/or drainline leak, some level of 
sampling is needed to check the integrity of the liquid transfer and storage 
system. Only if the results of the initial sampling show little or no migration from 
SWMUs associated with ongoing operations will further characterization be 
delayed until facility decommissioning. 

The Waste Management Group (EM-7) has an ongoing program (often 
constrained by budget) to upgrade the liquid waste treatment facilities at TA-50, 
including removal of several of the SWMUs at this site (see Chapter 2 for interim 
action plans for TA-50). In addition, line-item funding is being sought to replace 
TA-50, beginning in 1995. This plan plays an important role in the RFI sampling 
strategy for SWMUs associated with the treatment plant, as described in 
Chapter 5. As monitoring data from interim actions at the site become available, 
they can be incorporated into the RFI data base and/or used to confirm RFI 
results. 

The large number of SWMUs associated with the ongoing liquid and solid waste • 
treatment activities (25 of the 26 total), and particularly with the underground 
waste transfer and storage structures, makes it logical to treat those SWMUs as 
a group during the field investigations and to treat the Area C landfill (the 26th 
SWMU) separately. The treatment facility SWMUs are further aggregated, 
primarily on the basis of physical location (see Chapter 5). The treatment facility 
SWMUs are addressed in Section 5.1 of Chapter 5, and the Area C SWMU in 
Section 5.2. 

Because the TA-50 RFI is scheduled to take about 5 years, the Laboratory is 
proposing to submit technical memoranda to EPA as work progresses. As 
needed, these memoranda can be used to revise the sampling plans to allow for 
new data and other relevant information. In other words, they would serve not 
only as RFI Phase 1 reports, but also as input to Phase 2 work plans. The 
schedule for submitting technical memoranda is presented in Annex I (Project 
Management Plan). 

RFI Work Plan, OU-1147 (TA-50) 1-12 May 1992 

• 



• 

••• 

• 

CHAPTER 2 

TA-50 Background Information 
• History of TA-50 

(Section 2.1) 
• SWMUs Associated With the Liquid and Solid Waste 
Treatment Facilities (Section 2.2) 

• Area C Landfill: SWMU 50-009 
(Section 2.3) 

• Current Conditions at TA-50 
(Section 2.4) 

• Potential Public Health and Environmental Impacts 
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Chapter2 TA-50 Background lnfonnation 

2.0 TA-50 BACKGROUND INFORMATION 

Los Alamos National Laboratory was established during World War II to design 
and test the first nuclear weapon. Following the success of that venture, nuclear 
programs involving most disciplines of science became the Laboratory's central 
mission. That mission continues today. 

In the 1950s, 60s, and early 70s, the Laboratory experienced tremendous growth 
in programs and facimies, mostly focused on nuclear energy research and 
development. Along with the indisputable gains, however, came wastes of a 
variety of forms-an unavoidable by-product of many of these programs. Liquid 
and solid wastes were an especially vexing problem because of their large 
volumes and radioactive and hazardous content. Facilities such as TA·SO were 
constructed in response to the need for treatment and disposal of these problem 
wastes. 

2.1 History of TA·50 

Throughout the 50-year history of the Laboratory, most of the potentially 
hazardous solid wastes were buried in landfills. Technical areas 1 and 21, in and 
near the present town of Los Alamos (see Fig. 1-1, Chapter 1 ), were the center 
of many of the R&D activities during the 1940s and 1950s, and several landfills 
were created at TA-21. But the area available for landfills at TA-21 was limited, 
the volumes of waste were increasing, and a conscious move was under way to 
develop the Laboratory to the south, away from the townsite. A very large fire in 
an open pit at Area 8 (TA-21) became a further spur to action, and in 1948 the 
11.8-acre Area C landfill (Fig. 2-1) was established. Like many old DOE landfills, 
Area C consists of several pits and shafts that contain a diverse mixture of 
contaminants, including low-level, TRU, hazardous, and mixed wastes. Until the 
early 1950s, liquid wastes were either stored (for later recovery of scarce 
plutonium) or released, untreated, into Pueblo Canyon (from TA-1) or to 
absorption beds (TA-21 ). Later, liquid waste treatment plants were established 
at TA-45 and TA-21 to improve the quality of the effluent to comply with existing 
and emerging regulations. 

TheTA-50 liquid waste treatment plant (see Fig. 2-1) was built in 1963, both to 
meet the need for expanded treatment capability for the growing volume of waste 
and to locate a treatment facility nearer the technical areas generating the waste. 
The plant, which is still operational, receives liquid wastes from many technical 
areas, treats them to remove target contaminants, and monitors and then 
releases treated liquid effluent (a permitted outfall) to Mortandad Canyon. 
Treatment sludges go to TA-54, Area G (see Fig. 1-1, Chapter 1}, for storage or 
disposal. Associated with the plant is an intricate system of drainlines and tanks 
to transfer, treat, and temporarily store the liquid waste and treatment sludge. 

The incinerator complex (TA-50-37), built in 1975, and the volume reduction 
facility (TA-50-69), built in 1983 (Fig. 2-1 ), were R&D and/or prototype facilities 
for developing and testing improved methods of handling and treating certain 
types of waste. The stimuli for these new treatment approaches were the need 
to reduce the cost of waste disposal (e.g., by reducing the volume of large metal 
objects contaminated with TRU) and to comply with more restrictive disposal 

RFI Work Plan, OU-1147 (TA-50} 2-1 May 1992 
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Chapter2 TA-50 Background Information 

regulations for PCBs, other organic wastes, and mixtures of organics and 
radionuclides. Both facilities have the potential to generate liquid, solid, and 
gaseous wastes. However, many controls have been designed into these 
operations that meet current regulations. In addition, all effluent waste streams 
are monijored before release from the facilities. 

By the time the liquid waste treatment facility began operating in 1963, the 
Area C landfill was being phased out in favor of the Area G landfill at T A-54, 
farther to the east. Most waste disposal at Area C ceased in 1969, and the 
landfill was officially decommissioned in 1974. The existing liquid waste 
treatment plant is antiquated and in some cases cannot meet new regulatory 
requirements. A new liquid waste treatment facility is planned, with design and 
construction activities to begin (given anticipated line-item funding) in 1995. 

2.2 SWMUs Associated with the Liquid and Solid Waste Treatment 
Facilities 

2.2.1 Description and History 

TA-50 contains liquid and solid waste treatment facilities for radioactive and 
nonradioactive wastes generated by the Laboratory. Liquid wastes are brought to 
TA-50 via an underground drainline system and, to a lesser extent, by tank truck. 
Some solid wastes are trucked to T A-50 for treatment in the volume reduction 
facility, while other wastes (solid and liquid) go to the incinerator complex . 

Because T A-50 receives liquid and solid wastes from a large number of technical 
areas, the wastes are often complex mixtures that contain chemicals and 
radionuclides, including TAUs. In addition, the composition of the wastes has 
changed markedly through the years, mirroring the changing research programs 
at the Laboratory. The liquid waste treatment plant was built specifically to 
remove plutonium, other transuranics, and beta-gamma contaminants from the 
waste stream; but later, special treatment processes were developed to meet 
specific needs (such as the nonradioactive batch liquid treatment facility and the 
distillation operation to recover mercury). A chronology of the major events 
related to the treatment plant is presented in Table 2-1. 

2.2.1.1 Process Wastes 

Process wastes are generated at T A-50 by the radioactive and nonradioactive 
liquid and solid waste treatment facilities. None of these wastes have ever gone 
into the Area C landfill. Liquid wastes are monitored, then released to Mortandad 
Canyon. The filter cake sludge that is left when contaminants are precipitated 
out of the low-level radioactive industrial influent or chemical influent from the 
Laboratory at large is packed into drums at T A-50 and, depending on the 
classification of the waste, is transported to eijher the hazardous waste or the 
low-level radioactive waste area at T A-54 for disposal. Some 200 to 300 drums 
of industrial waste are generated each year. The sludge from treating acidic and 
caustic liquid wastes from the Plutonium Processing Facility (TA-55), which are 
TRU wastes, is mixed with cement, temporarily stored in drums at TA-50, and 
then moved to storage at Area G for eventual disposal at the Waste Isolation 
Pilot Plant (WIPP). About 25 drums of TRU waste are generated each year. 
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TABLE 2-1 

CHRONOLOGY OF EVENTS 
RELATED TO LIQUID WASTE TREATMENT PLANT AT TA-50 

Event 

Radioactive liquid waste treatment 
facility becomes operational 

Sampling box and seepage pits installed to 
improve septic system performance 

Two spills of radioactive waste and unknown 
chemicals 

Waste line 45 installed 

Overflow of sump in WM-2 results in 
discharge of contaminated fluids into 
Ten Site Canyon through drainline 67 

Drainline 67 sealed with flexible plug 
at the outfall to Ten Site Canyon 

Waste line at T A-50-37 removed 

Aboveground storage tank for diesel 
fuel and buried fuel line to T A-50-37 
placed in operation 

Incinerator complex becomes operational 
as an R&D facility 

Acid tank 66 and caustic tank 67 placed 
in operation 

Analysis of surface soil samples 
demonstrate the presence of radioactive 
contamination in Ten Site Canyon below 
the outfalls from T A-50-1 and T A-50-2 

Samples collected from surface soils at T A-50 
show plutonium contamination from stack emissions 

Sediments collected 2.2 km below the outfall in 
Mortandad Canyon show radioactive contamination 
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Chapter2 TA-50 Background Information 

TABLE 2·1 (cont'd) 

CHRONOLOGY OF EVENTS 
RELATED TO LIQUID WASTE TREATMENT PLANT AT TA·50 

Event 

Acid waste lines 49 and 54 removed 

Waste line 55 decommissioned; soil 
removed from trench below waste line contains 
radioactivity (below soil-cleanup guidelines) 

Drainline 67 decommissioned and removed. 
Soil in trench below line shows combined 
radioactivity (below soil-cleanup guidelines) 

Waste line 48A decommissioned and area 
decontaminated 

Ten Site Canyon outfall area partially 
decontaminated 

Continuously monitored waste lines constructed: 

• I A-55 to I A-50-57 
• TA-50-72 to TA-50-1 
• TA-50-69 (volume reduction bldg) 
• TA-50-37 (incinerator bldg) to TA-50-72 

(manhole) via manholes TA-50-73 and 
TA-50-74 

• Main waste line to TA-50-1 
• T A-55 to T A-50-72 

Modifications to caustic tank 67 
recommended, to correct buildups of sludge 
containing plutonium-239 

Transformer substation TA-50-4, 
transformer pad TA-50-46, and 
transformer station T A-50-52 listed on 
TA-50 structures location plan 

Mercury reclamation system in Room 34, 
T A-50-1, begins operation 

Septic system leach field and contaminated 
soil removed in the area southeast of T A-50-2 
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TA-50 Background lnfonnation 

TABLE 2-1 (cont'd) 

CHRONOLOGY OF EVENTS 

Chapter2 

RELATED TO LIQUID WASTE TREATMENT PLANT AT TA-50 

Event 

Volume reduction facility placed in operation 

Vehicle decontamination pad enclosed in a 
building 

Liquid waste batch treatment system (nonradio
active) in Room 24, TA-50-1, placed in operation 

Sanitary system lines installed to replace 
T A-50 septic system 

Septic system decommissioned; septic tank, 
manholes, drainlines, leach-field pipes, and 
soil removed 

• Line 45A and manholes 73 and 56 removed 
• TA-50 waste line with manhole 6 removed; 

soil below manhole 6 determined to be 
radioactively contaminated 

• Waste lines 44, 45, 46, 47, and 48 removed 

Temporary waste storage area at TA-50-2 placed 
in operation 

Incinerator scheduled for conversion to a 
production facility 

Stainless-steel radioactive waste storage tanks 
and vault at tank farm (T A-50-3) removed. 
Inactive waste line 50 sealed during removal 
of vault 

Decommissioned sanitary leach-field pits 
covered by compacted soil and asphalt 

Acid waste line 65, from T A-52 to T A-50, 
removed. Monitoring during excavation and 
removal did not identify any leaks 
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Chapter 2 TA-50 Background Information 

Most of the liquid wastes from the volume reduction and incinerator facimies are 
transferred by drainline to the liquid waste treatmem plam, where they are 
treated as radioactive industrial waste. Liquid TAU wastes generated in a hood 
at the volume reduction facility are transferred to the special TAU treatment 
facilnies in the liquid waste treatment plant. Solid wastes from both facilnies are 
packaged as TAU waste and stored at Area G (for final disposal at WIPP). 

2.2.1.2 Airborne Emissions 

Stack air from hoods, off-gas, and/or ventilation systems in the liquid treatment, 
volume reduction, and incinerator facilities is monitored, and in many cases 
filtered, to remove particulates and contaminants. See Section 2.2.1.4.6.3 for 
more detailed information. 

2.2.1.3 Sanitary Wastes 

The original sanitary system at TA-50 consisted of a drain, septic tank, and leach 
field that were separate from the drainline and tank system serving the liquid 
waste treatment plant. The leach field was located at the head of Ten Site 
Canyon. The system did connect to some sinks, floor drains, and a lavatory in 
the liquid waste treatment plant, creating a certain potemial for the presence of 
contaminants. The system was removed in 1984 when the new sannary waste 
system went on line. 

The new system connects to the main sewer line going to the TA-35 sewage 
treatment facility. Although sewage going out of TA-50 is not monitored, all 
incoming sewage to the T A-35 treatment facility is monnored for a variety of 
chemical and radioactive constnuents. 

2.2.1.4 SWMUs Designated for Field Investigations 

Ten SWMUs. containing 25 potential SWMU subunits, have been identified as a 
part of the treatment facilities at TA-50. Seven of these 25, most associated wnh 
the liquid waste treatment system, are recommended for deletion from further 
consideration by the ER Program on the basis of record searches used in 
preparing this work plan. The rationale for deleting SWMUs 50-003(b,c,d,e), 50-
005, 50-006(b), and 50-006(e) is given in Chapter 6. The remaining 18 snes 
(see Figures 2-2 and 2-3 for locations), which will undergo RFI, are 

Radioactive Liquid Waste Treatment Facility: 50-001(a) and (b); 

Radioactive Waste Treatment Facility Tanks and Drainlines: 50-002(a), 
(b), (c), and (d); 
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Chapter2 TA-50 Background Information 

Transuranic Waste Storage Area: 50-003(a); 

Decommissioned Tanks and Waste Lines: 50-004(a), (b), and (c); 

Operational Releases/Outfalls: 50-006(a), (c), and (d); 

Incinerator Complex: 50-007; 

Volume Reduction Facility: 50-008; 

Radioactive Decontamination Facility: 50-01 O; and 

Septic Systems: 50-011 (a) and (b). 

The waste associated with these potential release sites includes acids, metals, 
inorganics, organics, semi-volatiles, volatiles, total dissolved solids, fission 
products, activation products, transuranics, and PCBs. The following sections 
give detailed information by SWMU. 

2.2.1.4.1 Radioactive Liquid Waste Treatment Plant: 50-Q01(a) and (b) 

2.2.1.4.1.1 50-Q01(a) 

Subunit 50-001 (a) is a radioactive liquid waste treatment plant (Building 1 in 
Fig. 2-2} that covers 37,000 ft2 of a total 60,000 ft2 in structure T A-50-1; it is 
designed to treat 250 gpm of liquid, primarily for removal of transuranic elements. 
In continuous operation since 1963, the plant provides for neutralization, 
flocculation/clarification, pH control, ion exchange and filtration of contaminated 
liquids. It includes a wiped film evaporator, located in Room 71 (recommended 
for deletion as a component of SWMU 50-001 (a) because it has never been 
used); two clariflocculators, located in Room 116; a pH-adjustment tank, located 
in Room 16; an evaporator storage tank, located in Room 70A; a decant storage 
tank (used as an auxiliary sludge storage tank), located in Room 61; a rotary 
drum vacuum filter, located in Room 1168; two gravity filtration devices, located 
in Room 116; a 1 00,000-gal. steel emergency holding tank, designated as 
structure TA-50-90 (also recommended for deletion since it has never been 
used); and two waste mixers in which chemicals are combined with waste during 
treatment, located in Room 116. A drum-tumbler operation in Room GOA is used 
for cementation of TRU sludge that is temporarily stored at Area G awaiting final 
disposal at the Waste Isolation Pilot Plant (WIPP). The treatment plant has an 
outfall in Mortandad Canyon, regulated under an NPDES permit. 

All of the industrial (low-level) waste that flows into TA-50-1 passes through a 
flow meter in Room 16. Samples are taken and the pH is adjusted with sodium 
hydroxide to minimize corrosion of the cast-iron lines leading to the tank farm 
(TA-50-2, WM-2). The pH is given a final adjustment in the 75,000-gal. tank at 
WM-2 and then pumped back to TA-50-1. 

In the flash mixer (Room 116), calcium hydroxide and ferric sulfate are mixed 
into the waste; then the solution is transferred to a flocculator in Room 116 and 
slowly mixed for about 45 min to allow the sludge to settle .. The remaining liquid 
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TA-50 Background Information Chapter2 

waste is sent to a clarifier, where further settlement takes place, again fed 
through a flash mixer, flocculator, and clarifier tank treatment cycle, and finally 
drained through a gravity filter to the treated waste tanks at T A-50-2 for eventual 
release to Mortandad Canyon. 

The sludge is drained to the 25,000-gal. sludge holding tank at WM-2, pumped 
from this tank to a vacuum filter in TA-50-1, dewatered to the consistency of filter 
cake, and packaged in 55-gal. drums for temporary storage at TA-50. These 
drums (200-300/yr) are eventually taken toT A-54, Area G, for burial. 

Caustic and acidic TAU liquid wastes from TA-55 are transported to 2600-gal. 
holding tanks in underground vault TA-50-66. Each type is piped to TA-50-1, 
Room 60, in a separate, double (encased) stainless-steel line. There the wastes 
are commingled in a neutralizer storage tank equipped with cooling coils, to 
partially adjust pH. Chemical is added to further adjust pH, then the transuranic 
waste is pumped through a flash mixer, a flocculator, a clarifier, and a gravity 
filter, drained to the low-level raw waste storage tank atTA-50-2, and retreated 
as industrial liquid waste. The residual sludge is mixed with cement, water glass, 
and vermiculite in a drum tumbler and stored in 55-gal. drums for shipment to 
TA-54. (Room 600 has been certified by EPA as a mixed waste storage area, 
including the drum tumbler. This permit has been in effect since February 1991.) 

The TA-50-2 tank farm includes two 25,000-gal. treated waste holding tanks that 
are connected by a 6-in. cast-iron line to an outfall in Mortandad Canyon. 

• 

A section of this line had to be rerouted a few years ago because it was in the • 
way of a new building (TA-35-213) to be constructed on the north side of Pecos 
Drive. The tanks are emptied only when full, so there is no continuous discharge 
of treated liquids, and their contents are sampled for gross alpha count before 
emptying. If the count is 1000 counts/min/L or less, the treated waste is 
released into the canyon. If it exceeds 1 000 countstmintl, the contents of the 
tank are recycled through the Waste Treatment Plant. Treated wastes are 
sampled weekly and analyzed for a variety of constituents to satisfy EPA and 
New Mexico State regulations, as required to retain the NPDES permit. For 
record-keeping, a sample of each batch is taken before dumping, to be analyzed 
for radionuclides and many other hazardous materials. 

2.2.1.4.1.2 50-001 (b) 

This subunit is the underground drainline system through which liquid waste is 
transferred to the radioactive waste treatment facility from many of the active 
technical areas. Drainlines and manholes that make up the system are shown in 
Fig. 2-4. All of the manholes on the industrial waste lines that transport liquid to 
the TA-50 Treatment Facility are continuously monitored by a drip-tray and 
conductivity-probe leak monitoring system. 

Manhole TA-50-72 (see Fig. 2-4) is the central collection area for most of the 
industrial liquid waste coming into TA-50. A major line connecting several 
technical areas to this manhole was constructed in 1982 to replace the old line 
(50-004(a)) that transported low-level radioactive liquids to TA-50. The new pipe 
is a double (8-in. within 12-in.) polyethylene pipe that enters manhole 72 from the 
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TA-50 Background lnfonnation Chapter2 

north side of Pecos Drive. Building TA-35-213, located directly north and across • 
Pecos Drive from TA-50, is hooked into this line, but to date no industrial waste 
has been generated from Building TA-35-213. The original waste line connecting 
TA-35 to TA-50-3 has been removed, as has the waste line from TA-52 to 
manhole TA-50-7. (Note that low-level industrial waste from TA-2 (see Fig. 1-1, 
Chapter 1) enters the raw waste holding tanks in T A-50-2 via the 3-in. coated 
steel "cross-country• line from T A-21, and does not enter manhole 72 as 
described in the SWMU report [LANL 1990, 0145]) 

Another waste line into manhole 72, completed in 1982, transports low-level 
radioactive liquids from manhole 73, which receives wastes from both the volume 
reduction facility (TA-50-69) and the incinerator complex (TA-50-37) (Fig. 2-4). 
This is a 6-in. polyethylene line encased within a 1 0-in. polyethylene line that is 
equipped with a leak mon~or and vacuum test capabilnies. Radionuclides 
transported by this waste line may include isotopes of plutonium, americium, 
uranium, and cesium. (The small quant~ies of TAU waste--about1000 gal./yr
generated in Building 69 are transported in tanks for treatment in Room 60 of 
T A-50-1.) The waste line has been used little in the last 2 years because of a 
lack of staffing at T A-50-37 and T A-50-69. 

Another line, installed in 1982, transports low-level radioactive waste from TA-55 
to manhole 72 via monitoring manhole 106 and manhole 78 (Fig. 2-4). The line 
is double (inner stainless steel pipe, outer PVC pipe) w~h leak mon~ors and 
vacuum testing capability in manhole 1 06. The outer PVC pipe does not hold a 
vacuum at the present time, indicating a potential for leaks if the stainless steel 
line were breached. The leak detection system and visual inspection for liquids • 
at manhole 1 06 currently show no evidence of leaks in this line. 

Three other waste lines run from TA-55 to TA-50, through leak-mon~oring 
manhole TA-50-106, to tanks in the underground vault (TA-50-66) on the 
southwest corner of the treatment plant (Fig. 2-4). These 1.5-in. stainless-steel 
lines, each encased within a 3-in. PVC pipe, carry caustic and acid wastes with 
high radioactivity (as indicated in Chapter 6, one of these lines is a spare and 
has never been used; it is recommended for deletion as a component of SWMU 
50·001[b]). The lines operate by gravity flow to TA-50-66. The annulus of each 
is monitored continuously at TA-55, at manhole 57, and at TA-50-66 by a drip 
tray and a conductivity probe system wired to a computer for continuous read
out. There is no regular schedule for testing these lines for leakage, but when all 
four were vacuum-tested in 1987, none held a vacuum. The lines were 
constructed in 1982 and are scheduled for replacement in March 1992, at which 
time extensive soil sampling will determine whether contaminants have leaked 
from the pipes. 

A single drainline carried all the influent from manhole 72 into the grit tank in T A-
50-1 until a leak was detected around the grit tank in 1990. The line now 
bypasses the grit chamber and connects directly to the T A-50·2 tank farm. It is 
double, consisting of an inner 8-in. schedule 40 stainless-steel pipe and an outer 
1 0-in. schedule 1 0 stainless-steel pipe. 
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Chapter2 TA-50 Background Information 

Manhole 7 (TA-50-7), another component of the influent waste system (Rg. 2-4), 
is connected to the waste line from the tank truck unloading station (structure 
TA-50-n). This manhole, placed in operation in 1963, is no longer in use, and a 
plan to remove it and clean up any associated soil contamination is under way. 

2.2.1.4.2 Tanks and Drainlines: 50-Q02(a), (b), (c), and (d) 

2.2.1.4.2.1 5D-002(a) 

The Radioactive Liquid Waste Treatment Facility includes three locations with 
underground storage tanks and associated drainlines. The first is the tank farm, 
designated 50-002(a), known collectively as TA-50-2, WM-2. It is a concrete 
underground vault containing an equipment room bounded on three sides by five 
concrete process tanks (Rg. 2·5): two 25,000-gal. tanks on the east, one 
25,000-gal. tank and one 75,000-gal. tank on the west, and one 25,000-gal. tank 
on the south. Two of the tanks handle the influent or raw waste, one is for 
sludge, and the other two are for storing treated liquid waste before discharge. 
Liquid wastes and sludges are transported from TA-50-1 to TA-50-2 via a system 
of 17 drainlines. 

The floor of the vault is about 17 ft below grade. The floors of the east and west 
tanks are 12 to 18 in. deeper, as the floors slope to form a sump in the center of 
each tank. The floor of the south tank is also shaped like an inverted pyramid, 
but its apex is 7 ft 6 in. below the floor of the vault . 

2.2.1.4.2.2 50-Q02(b) and (c) 

The second location consists of two acid and caustic waste tanks, T A-50-67 
(SWMU 50-002{b]) and TA-50-68 (SWMU 50-002[c]), contained in an 
underground vault (TA-50-66) about 18ft x 16ft x 14ft deep (Rg. 2-5). The 
tanks and vault are located about 30 ft from the southwest corner of Building 1. 
They were constructed exclusively to handle radioactive acid and caustic waste 
from TA-55. These transuranic wastes are processed separately from other 
wastes. (Before construction of these tanks and vault, the TRU waste from TA-
55 was mixed with industrial waste from other technical areas, all of which had to 
be processed as transuranic waste with its inherent high disposal costs. 

Four double stainless-steel-and-PVC influent lines from T A-55 enter the west 
end of the south wall of the vault. One line is a spare that is capped inside the 
vault wall. The second line carries radioactive acid waste to the acid tank. The 
third line carries radioactive caustic waste to the caustic tank. These acid and 
caustic wastes are transferred from the tanks via two double stainless-steel lines 
to Room 60 in the T A-50-1 treatment plant. Because these liquids contain 
significant amounts of transuranics, the operation is monitored carefully for 
criticality hazards, and necessary adjustments are made before treatment. Ten 
to twelve barrels of treated transuranic waste are generated each year. The 
fourth line, which passes through the vault and through manhole 78, carries 
radioactive industrial wastes into manhole 72, where they are mixed with the 
other radioactive industrial wastes entering manhole 72. About 300 barrels of 
treated radioactive industrial waste sludge are generated each year. (In 1990, 
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Chapter2 TA-50 Background lnfonnation 

294 barrels were processed.) No evidence of leaks or contaminant migration 
has been reported or documented. 

2.2.1.4.2.3 5Q-002(d) 

The third location is an aboveground, 4000-gal., stainless-steel storage tank for 
n~ric acid, designated TA-50-5 (see Rg. 2-5). It is located adjacent to the north 
wall of Room 60D of Building TA-50-1. The n~ric acid was intended to recharge 
an ion-exchange column for removing radionuclides not removed by the 
clariflocculator system. The tank is supported by concrete saddles and is placed 
over a p~ (TA 50-12) filled w~h limestone chips to neutralize any nitric acid fumes 
that escape the tank. The pit also has retaining walls to hold any spillage. The 
footings for the tank saddles are about 4 ft below grade and the bottom of the pit 
is about 2.5 ft below grade. 

The concentration of radioisotopes in the radioactive industrial waste influent has 
always been below the accepted DOE limits. For this reason, the ion-exchange 
column and n~ric acid tank have never been used as intended. At present, the 
tank is about one-quarter full. It is scheduled to be emptied and left empty 
unless the ion-exchange columns have to be operated. (In that event, the tank 
would be filled with sulfuric acid instead of n~ric acid because of the nitrate 
problems that develop when nitric acid is neutralized.) 

2.2.1.4.3 Transuranic Waste Storage Areas: 50-D03(a), (b), (c), (d), and (e) 

Rve waste storage areas (Rg. 2-6) were originally identified as constituting 
SWMU 50-003. Four of these (50-003 [b], [c], [d], and [e]) are recommended for 
no further action (see Chapter 6); the remaining one is described below. 

SWMU subunit 50-003(a) is a greater-than-90-day storage area located in 
Room 60D in the northeast corner of the east wing of TA-50-1. It contains TAU 
waste produced by treatment of the acid and caustic wastes from T A-55. The 
waste is mixed with water glass, vermiculite, and cement and then stored in 
drums, which are periodically hauled to TA-54. This waste will eventually be 
shipped to the WIPP s~e. 

2.2.1.4.4 Decommissioned Tanks and Waste Lines: 50-004(a), (b), (c) 

The three SWMU subunits (see Rg. 2-2) in this category are associated with the 
underground waste lines that used to carry influent industrial waste to TA-50 and 
the manholes to which it was routed. They were removed after the existing 
influent line became operational. 

2.2.1.4.4.1 50-D04(a) 

This subunit (Fig. 2-7) is a 520-ft section of the original 6-in.-diameter vitrified 
clay pipe that carried industrial waste to T A-50. In 1975, the line was removed 
from TA-50 out to Pecos Drive to clear the site for construction of TA 50-37. 
Later, Buildings TA-50-54 and TA-50-69 were built over portions of this 
decommissioned line. It was replaced by acid waste line 45, which bypassed the 
TA-50-37 construction zone. In 1984, line 45 was also removed (see 2.2.1.4.4.3, 
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TA-50 Background lnfonnation Chapter2 

50-004[c]). A large portion of the original trench that carried the pipe is now 
under Buildings T A-50-37, T A-50-54, and TA-50-69. The clay pipe was known to 
have leaked. When it was removed, contaminated soil was also removed, and 
both were interred at Area G. Cleanup was done to levels dictated by the 
sensitivity of hand-held radiation detection instruments of the day. No 
measurements for nonradioactive constituents were ever made on the pipe or 
the soil. 

2.2.1.4.4.2. 50-004(b) 

This subunit was an underground structure, designated TA-50-3 (Rg. 2-7), that 
contained three stainless-steel-lined concrete tanks used to store waste from the 
Omega Reactor and other sources. Tank no. 1 had a capacity of 1000 gal., tank 
no. 2 of 2000 gal., and tank no. 3 of 4500 gal. The structure was 13ft 8 in. 
square, and its bottom was 9ft. 6 in. below grade. Lines into the structure 
included line 49 from TA-35 and line 50, a stainless-steel line that carried waste 
from special experiments conducted in the treatment plant. The latter line was 
abandoned in place. 

This subunit, which was the original tank farm, was removed in 1989. Soil 
around the outside walls of the vault was removed and the entire structure, with 
the tanks inside, was transported to Area G and buried. The soil from around 
and underneath the vault was screened for radioactive and chemical wastes, 
which were found to be below cleanup levels: the excavation was then backfilled 
with clean soil. 

2.2.1.4.4.3 5Q-004(c) 

This subunit consisted of sixteen drainlines and associated manholes that were 
removed between 1981 and 1989 (Rg. 2-7). The radioactive industrial waste 
lines listed as having been removed are nos. 44, 45, 45a, 46, 47, 48, 48a, 49, 
54, 55, 56, 65, and 67. The manholes listed as removed are TA-50-6, TA-50-55, 
and TA-50-56. Except for line 56, all of these lines and manholes were verified 
as removed. Line 56 is still in service and connects a floor drain in Room 36 of 
Building T A-50-1 to an active, 1 0-in., cast-iron radioactive industrial waste line. 
The 1 0-in. line connects the liquid waste treatment plant to the current tank farm. 
The point of connection between line 56 and the 1 0-in. cast-iron line is under the 
floor slab of the Vehicle Decontamination Facility. The depths of these drainlines 
and manholes are given in Table 2-2. 

Radionuclide contamination of soil, if discovered during waste line 
decommissioning, was cleaned up to ALARA levels by removing affected soil 
and pipe. Hand-held radiation-detection instruments were used to evaluate the 
need for soil cleanup. Sampling for chemical constituents usually was not done 
at that time. 

2.2.1.4.5 Nonradioactive Waste Treatment Plant: 50-005 

This subunit, the nonradioactive liquid waste batch plant in Room 24B of 
Building 1, is not being operated at this time. Most nonradioactive liquid waste 
from the Laboratory is sent to an off-site EPA-approved treatment facility, but a 
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Chapter2 TA-50 Background Jnfonnation 

TABLE 2-2 

DEPTHS BELOW GRADE OF SUBSURFACE 

AND PARTIALLY SUBSURFACE TREATMENT FACILITIES SWMUS 

(Approximate, at Bottom of Unit) 

50-002: Tanks and Drainlines 

50-002(a) 
Tank farm (TA-50-2) concrete tanks 17ft 

(except sludge tank) 
Sludge tank 25ft, 6 in. 

50-002(b) and 50-002(c) 
Vault containing these two tanks 14ft 

50-002(d) 

Footings of concrete saddles that Sft 

support aboveground nitric acid 

storage tank. 

50-004: Decommissioned Tanks and Waste Lines 

50-004(a) 

Acid waste line 5 to 6ft 

50-004(b) 
Underground reinforced concrete 10ft 

tank farm containing three 
stainless-steel-lined tanks. 

50-004(c) 

Thirteen underground waste lines and 

three manholes (all removed except line 56): 

1. Waste line 44 Sft 
2. Waste line 45 Sft 
3. Waste line 45(a) 7ft 
4. Waste line 46 16ft 
5. Waste line 47 8ft 

RFI Worlc Plan, OU-1147 (TA-50) 2-21 May 1992 
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TABLE 2-2 (cont'd) • 
6. Waste line 48 6ft 
7. Waste Line 48(a) 6ft 
8. Waste Line 49 5ft 
9. Waste Line 54 4ft 
10. Waste Line 55 5ft 

11. Waste Line 56 5ft 

12. Waste Line 65 Sft 
13. Waste Line 67 17ft at exit 

from T A-50-2; 
1 ft at canyon 
outfall 

14. Manhole T A-50-55 8ft 
15. Manhole TA-50-56 8ft 
16. Manhole T A-50-6 19ft 

5()-{)08: Volume Reduction Facility (T A-So-69) 5ft 

SQ-010: Radioactive Decontamination Facility • Footing details for the extension walls 
have not been found. Drilling depth -4 ft 

50-D11 : Septic Systems 

SWMU 50-011 (a) 
Decommissioned septic system leach 
field and main from septic tank 4ft 

• 
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very small amount is treated in open tanks at T A-54 (Area L). Mercury 
reclamation (also a part of SWMU 50-005) is done intermittently in a hood in 
Room 34. The hood has a discrete exhaust system that is not monitored. This 
SWMU is recommended for no further action (see Chapter 6). 

2.2.1.4.6 Operational Releases/Outfalls: 50-o06(a), (b), (c), (d), and (e) 

2.2.1.4.6.1 5o-oo6(a) 

This SWMU subunit comprises the sites of two accidental releases of untreated 
radioactive wastes and unknown chemicals at TA-50, in July and September, 
1974, to the head of Ten Site Canyon immediately to the southeast of TA-50-1 
(Rg. 2-8). The cause of the releases was overflow of a sump in TA-50-2. The 
drainline (No. 67) from the floor drain in T A-50-2 was sealed with a flexible plug 
at the Ten Site Canyon outfall on February 28, 1975. A biased soil sample 
collected the same day at the outfall and analyzed on March 5, 1975, showed a 
gross alpha activity of 30,000 dim-g. Analysis of soil samples collected on 
September 9, 1976 indicated that samples near the drainline 67 outfall contained 
as much as 50,000 pCilg gross alpha contamination, and samples collected at 
distances ranging from 30 to 300 m from the outfall had gross alpha 
contamination up to 300 pCilg; but of 27 soil samples collected on the canyon 
bottom, only one had gross alpha contamination greater than 20 pCilg. 
(The concentration in that one soil sample was 70 pCilg.) Drainlines 55 and 67 
to the Ten Site Canyon outfall were completely removed in 1981 (Elder et al. 
1986, 0456). Contaminants encountered during the removal were primarily 
plutonium-239, ruthenium-106, cesium-137, strontium-89, and yttrium-90. The 
outfall area east of TA-50 was partially decontaminated in 1981 by soil removal 
(70 m3 total). Maximum surface contamination levels left after decontamination 
were 400 pCilg of gross alpha activity and 40 pCilg of gross beta activity. The 
contaminated area in Ten Site Canyon is marked with temporary signs and tape. 

2.2.1.4.6.2 50-Q06(b) 

This subunit is recommended for no further action (see Chapter 6). 

2.2.1.4.6.3 5o-oo6(c) 

This subunit refers to the airborne contaminants that have been routinely 
released from the liquid waste treatment plant and other treatment facilities at 
T A-50 (Rg. 2-9) via stack emissions. The stacks provide ventilation for hoods or 
for specifiC operations within the liquid waste treatment plant, volume reduction 
facility, or incinerator complex. All the exhaust stacks on Buildings 1, 37, and 69 
have monitoring systems that measure _mixed fission products and plutonium. 
Samples are taken once a week. All stacks on the incinerator complex and the 
volume reduction facility, and some on the liquid waste treatment plant, have 
HEPA filtration systems to reduce emissions. The locations of the stacks and 
information on the filtration and monitoring system of each are summarized in 
Table 2-3. Extensive monitoring data on mixed fission products and plutonium 
from this source are summarized in Rg. 2-10 and Table 2-4 . 

RFI Worlc Plan, OU-1147 (TA-50) 2-23 May 1992 
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Figure 2-8 Location of outfalls at TA-50. 
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:n TABLE2-3 
~ ::!l SOURCES OF STACK EMISSIONS ATTA-SOTREATMENT FACILITIES 

~ ~ 
~ c:::> , Frequency ~ iii Facility Discharge Source Start-up or f') 
il Station Point Operation Filtering System Monitoring System Date Sampling :: 0 
II= a ... a:: ... ~ ... Liquid Waste 1A Northeast stack FE-1 Hoods Medium- efficiency HV-70 filter paper counted on Weekly c:a. ..., - :; ~ Treatment fillers Impulse system 

' Plant ~ 
~ 2A Southeast hood FE-2 Hoods Medium-efficiency HV-70 filter paper counted on - Weekly i ..... 

flhers Impulse system Q 

3A South stack FE-3 Hot cells, High-efficiency HV-70 filter paper counted on - Weekly ~ 
glove box, fillers Impulse system 

~ 

hoods 
4A FE-25 Plutonium HEPA fillers (one Sampling head with HV-70 filler - Weekly 

sludge filtering bank) media 2 ft from probe Inlet. Filter 
counted on Impulse system 

SA FE-17 Caustic and HEPA filters (two Sampling head with HV-70 filter - Weekly 

~ 
~~ acid waste banks) media 4 ft from probe Inlet. 

treatment Filter counted on Impulse 
system 

9A Room 60, FE-6 Pre-treatment HEPA filters Air sampling during operation of 1983 Weekly 
of TAU wastes plant, LB-5211 

10A FE-27 (Room and hood Decontaml natl HEPAfillers Air sampling, LB-5211 1983 Weekly 
exhaust for new on of probes, 
decontamination area) respirators, 

etc. 
Incinerator 6A Bldg. 37, FE-1 Sorting and High-energy Sampling head with HV-70 filter - Weekly 
Complex Incineration of aqueous scrub paper 19 ft from probe Inlet. Filter 

contaminated system plus HEPA counted on Impulse system 
waste material filtration 

Volume 7A FE-1 (Room exhaust) Plutonlum-239 HEPA filters In-line f!Her (downstream from March Weekly 
Reduction HEPA filters) 1982 
Facility SA FE-3 (Process exhaust) Plutonlum-239 HEPA fillers In-line filter (down-stream from March Weekly 

HEPA filters) 1982 
11A WM-69, FE-2 (Blower- Size reduction Prefllters and Continuous collection on f!Her - Weekly 

~ ~ stack exhaust) of plutonium- HEPA filters paper disc 
'oo: contaminated "C::: ... materials iii :g ., 
~ w 

• - • 
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:0 IAEILE 2~ 
~ :!:! ANNUAL DISCHARGES OF PLUTONIUM-239 AND 

~ MIXED RSSION PRODUCTS BY STATION (refer to Table 2-3) ~ 
~ 

<::) 

"0 ~ Qi' !") 
.:t~ §llllliD !A §llllliD 2A SlltlliD :lA " 0 Volume MFP Pu-239 Volume MFP Pu-239 Volume MFP Pu-239 <:1 cr: ... Year (m~ (CI) (CJ) (m~ (CI) (CI) (m~ (CI) (CI) I:: ... :::1 
~ ~ ..... 

~ 1963 :;-
1964 ~ 

~ 
~ .g 1965 

1966 
~ 

go 
1967 - 4.2E~ - 5.9E~ .. .. :::1 
1968 .. 2.6E-05 - 4.1E~ .. 1.8E-06 
1969 .. 1.3E-05 - 2.8E~ .. 1.0E-06 
1970 6.7E-06 7.9E-06 8.7E-06 1.2E~ 3.3E-07 4.8E-07 
1971 3.100E+08 7.129E~ 4.029E-06 6.500E+08 1.105E-03 1.105E-05 5.500E-Kl7 4.509E-06 9.348E-07 
1972 3.100E+08 5.579E~ 1.116E-05 6.500E+08 8.448E~ 1.365E-05 5.500E-Kl7 4.234E-06 2.365E-06 

~ 1973 3.900E+08 7.798E-06 1.992E-06 5.300E-Kl8 9.008E-06 1.325E-06 4.200E-Kl7 4.031E-07 9.238E-08 

~ 1974 3.075E+08 3.494E~ 8.671E-07 8.482E+08 5.269E-05 1.257E-06 5.449E-Kl7 2.392E-06 2.812E-06 
1975 3.700E-Kl8 1.889E~ 1.091E-06 5.729E-Kl8 2.541E-05 2.591E-06 4.376E+07 9.490E-07 4.611E-07 
1976 3.564E-08 6.831E-06 3.959E-07 6.360E-Kl8 2.000E~ 4.229E-07 4.717E-Kl7 6.489E-07 2.830E-07 
1977 3.497E+08 3.166E~ 4.311E-06 8.240E-Kl8 4.307E-05 1.329E-06 4.628E-Kl7 1.106E-05 6.399E~ 

1978 3.497E+08 1.937E-05 5.510E-07 6.240E-Kl8 1.850E-05 5.599E-06 2.136E-Kl7 2.032E-06 1.627E~ 

1979 3.497E+08 2.430E-06 4.108E-07 6.240E+08 7.736E-06 5.119E-07 2.492E-Kl7 3.349E-07 1.910E-06 

1980 3.497E+08 5.706E-06 2.749E-07 6.240E+08 1.827E-06 2.550E-07 4.628E-Kl7 1.799E-07 5.090E-07 

1981 3.497E-Kl8 1.730E-06 3.819E-07 6.240E-Kl8 4.999E-06 9.890E-07 4.665E-Kl7 2.589E-07 7.861E-08 

1982 3.560E-Kl8 8.680E-06 1.100E-06 8.150E+08 4.380E.o6 1.810E-06 4.540E-Kl7 2.270E-07 2.800E-07 

1983 3.500E+08 3.560E-06 2.360E-06 6.250E-Kl8 4.530E-06 2.120E-06 4.640E-Kl7 1.930E-07 9.200E-08 

1984 3.490E+08 3.620E-06 1.360E-06 6.240E+08 4.27DE-06 1.620E-06 4.620E-Kl7 3.400E-08 2.500E-08 

1985 3.580E+08 4.270E-06 1.040E-06 6.390E+08 3.520E-06 4.240E-07 4.740E-Kl7 7.200E-08 4.700E-08 

1986 3.480E+08 7.600E-06 1.530E-07 8.390E-Kl8 9.210E-06 2.470E-06 4.690E-Kl7 2.320E-07 7.oooe.oe 

1987 3.140E-Kl8 7.900E-06 2.700E-07 6.560E+08 9.500E-06 2.390E.07 4.740E-Kl7 6.670E.07 3.620E-06 

1988 2.540E+08 3.980E-06 1.460E.07 6.600E+08 7.370E-06 9.460E.07 3.610E-Kl7 4.600E-07 1.300E-08 

1989 2.440E-Kl8 2.200E-06 1.370E-07 6.350E-Kl8 6.930E-06 1.710E-07 3.150E-Kl7 1.500E-08 5.000E-09 
&1 ~ 

""= {; .... 
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TABLE 2-C (cont'd) 

::n ~ ::!:! 

~ fiiiii!:ID~A fiiiii!!D :iA fiiiii!!D !iA "1:1 

~ Volume MFP Pu-239 Volume MFP Pu-239 Volume MFP Pu-239 i;:' 

(mi (mi (mi 
., , Veer (CI) (CI) (CI) (CI) (CI) (CI) w 

;-
.:::s 
0 1963 
cr: 1964 ... ... 1965 
""' 'I 1966 

~ 1967 . 
~ 1968 ..... 

1969 
1970 
1971 
1972 
1973 
1974 
1975 

~ 1976 

~ 19n 
1978 
1979 3.296E+07 7.398E.CS 6.798E.CS 1.579E+07 2.299E.CS O.OOE+OO 3.300E+07 .... -... O.OOOE+OO 

1980 5.356E+07 2.350E~7 1.200E~7 2.821E+07 3.029E~7 3.999E~ 8.567E+07 ......... 3.999E-19 

1981 5.356E+07 5.096E~7 2.870E~7 2.821E+07 2.329E-o7 4.499E~ 2.145E+OB ....... _ 1.760E~7 

1982 5.340E+07 2.570E~7 3.990E~7 2.820E+07 3.710E~7 2.870E-06 2.280E+OB 2.540E-06 6.960E.CS 

1983 5.350E+07 1.690E~7 1.480E~7 2.830E+07 6.400E.CS 1.590E~7 2.140E+OB 5.450E~7 1.500E.CS 
~ 1984 5.340E+07 1.950E~7 2.400E.CS 2.820E+07 3.400E-o8 1.930E~7 2.140E+OB 1.350E.07 O.OOOE+OO 
~ 

1985 5.370E+07 9.100E.CS 6.500E-o8 2.830E+07 3.sooe-oe· 1.230E~7 2.170E+OB 1.750E~7 1.390E~7 c:> 
1986 5.420E+07 2.720E~7 3.100E-o8 2.860E+07 1.070E~7 9.400E.CS 1.880E+OB 1.880E-06 1.700E.CS ~ 
1987 4.100E+07 3.170E~7 9.300E-o8 1.730E+07 1.260E.07 6.600E.CS 2.130E+OB 1.580E-06 O.OOOE+OO f') 

1988 2.180E+07 1.300E~7 3.000E~ 1.050E+07 6.800E.CS 1.000E~ 1.360E+OB 7.590E-o7 2.300E.CS :: 
1989 2.140E+07 3.200E.CS 9.000E~ 8.100E+06 1.000E-o8 1.000E~ 1.290E+OB 4.990E~7 7.100E.CS ~ 

r:: 
::1 
~ 

~ 
~ 

~ ~ 
~ ~ ... ~ co 
~ ::1 



::0 ~ ::!! IAIILE H (conrd) 

~ 
c:,. 
~ 

~ ~ "a StaUonZA Station SA Sta!lon 9A 
ii f') 

.? Volume MFP Pu-239 Volume MFP Pu-239 Volume MFP Pu-238 ll 
0 Year (m:; (CI) (CI) (m:; (CI) (CI) (m:; (CI) (CI) a c;: s:: ... ::s ... .... Q. 
..... 

1963 ~ 
~ 1964 ~ 
~ 1965 ~ -S! 

1966 
~ g. 

1967 ;a 

1968 
1969 
1970 
1971 
1972 

~ 
1973 
1974 
1975 
1976 
ttn 
1978 
1979 
1980 
1981 
1982 4.850E-K>S -- 2.900E-09 -- O.OOOE+OO 

1983 1.480E+07 ---- -·· 1.480E+07 -·· 5.770E-07 4.560E+05 1.900E-08 1.500E-08 

1984 1.480E+07 ·---- 1.000E-08 1.480E+07 - 9.000E-09 1.570E+05 O.OOOE+OO O.OOOE+OO 

1985 1.450E+07 ........... 7.000E-09 1.450E+07 - 2.200E-08 8.100E+05 O.OOOE+OO 1.000E-09 

1986 1.350E+07 ·-· 1.200E-08 1.350E+07 - 1.000E-09 6.570E+04 3.000E-09 1.100E-08 

1987 1.520E+07 ......... 8.500E-08 1.520E+07 --· 2.800E-08 3.620E+05 4.210E-07 O.OOOE+OO 

1988 8.760E+06 ---- 9.200E-08 1.380E+07 -- S.OOOE-09 2.010E+07 2.420E-07 3.000E-09 

1989 8.420E-K>S -· 4.000E-09 1.330E+07 --- 1.000E-08 1.970E+07 1.500E-08 4.000E-09 

~ ~ "t:s ... ~ 
~ N 

- • • 
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lADLE Z~ (cont'd) 

ll 

~ :.:0 

~ '1::1 

~ fiiiiiS!D l !!A &IIIISlD 116 J.QIIII ~ 
Volume 

., 
"tt MFP Pu-239 Volume MFP Pu-239 Volume MFP Pu-239 N 
ili Year (m~ (CI) (CI) (m~ (CI) (CI) (Log m3) (LogCI) (Log Cl) ,il 
0 
Cj:: ... ... .... 1963 

"' 1964 

~ 1965 

u. 1966 .s 1967 -3.996 .............. ·---
1968 ---· ---- -4.162 

1969 .......... ---- -4.3n 

1970 .......... -4.803 -4.691 

1971 9.006 -2.928 -4.796 
1972 9.006 -3.840 -4.566 
1973 8.983 -4.764 -5.601 

:!! 
1974 9.004 -4.046 -5.383 

1975 
~ 

8.994 -4.344 ·5.383 ... 
1978 9.017 -4.561 ·5.958 

19n 9.009 -4.067 -4.166 

1978 8.999 -4.399 -4.649 

1979 9.033 -4.975 -5.537 

1980 9.074 ·5.083 ·5.933 

1981 9.120 -5.112 ·5.717 

~ 1982 9.124 -4.840 -5.185 

1983 6.370E+07 ·-· 6.400E-06 9.150 ·5.042 -5.256 ~ 
<::) 

1984 1.500E+08 6.120E-07 4.260E-07 9.175 ·5.051 -5.436 t:l:l 
1985 1.540E+08 3.230E-07 1.490E-07 9.184 ·5.071 ·5.695 ~ 

f") 

1986 1.530E+08 8.420E-07 2.000E-06 9172 -4.696 ·5.541 it 
1987 1.500E+08 1.120E-06 8.300E-06 3.800E+07 ..... _ .. 2.500E.()8 9.178 -4.665 ·5.346 C:! 
1988 1.410E+08 7.820E-07 ··- 5.010E+07 -- 7.970E-07 9.131 -4.860 -5.692 s:::: 

::::1 
1989 1.350E+08 8.400E-06 O.OOOE+OO 4.910E+07 ··- 2.000E-09 9.112 ·5.010 -6.383 ~ 

;r 
~ 

~ s 
'-.:: ~ ... S'· l8 
~ ::::1 



TA-50 Background lnfonnation Chapter2 

2.2.1.4.6.4 50-006(d) 

This subunit is the treated liquid waste discharge line (No. 64) from the treatment 
plant to the stream channel outfall in Mortandad Canyon (Rg. 2-8). The 6-in.
diameter iron discharge pipe was rerouted in 1983 to accommodate the 
construction of TA-35-213, the Target Fabrication Facility. The release of 
treated waste into Mortandad Canyon since 1963 has resuhed in an 
accumulation of chemicals, heavy metals, and radionuclides in stream channel 
sediments, bank soils, and underlying tuff. On February 12, 1985, USEPA 
Region VI issued an administrative order to DOE requiring modification of the 
outfall; the order was prompted by the ongoing erosion of the stream bank 
because the discharge pipe ~nded about 25 ft short of the stream channel. A 
letter submitted to EPA from DOE stated that corrective action was taken at 
outfall 051 (T A-50) by extending the pipe down into the stream channel. On 
October 15, 1986, USEPA issued notice to DOE that the administrative order 
was closed. This outfall is on record as having 13 NPDES outfall permit 
violations for iron and copper. Contaminants in Mortandad Canyon will be 
addressed by the ER Program as part of the Canyon Studies. 

2.2.1.4.6.5 50-00S(e) 

This subunit is recommended for no further action (see Chapter 6). 

2.2.1.4.7 Incinerator Complex: 50-Q07 

• 

The incinerator complex (TA-50-37; Rg. 2-9) was designed and constructed in • 
1975 to develop incineration methods for solid and liquid wastes containing 
chlorinated, fluorinated hydrocarbons, carcinogenic materials, and TAUs from 
the plutonium processing facility. The design feed rate for solid waste is 
50 kg/hr. Between 1985 and 1989, the unit was converted from an R&D facility 
to a production facility. The incinerator is located in Room 112, and the solid and 
liquid waste feed system in Room 115, of Building 37. The liquid feed system 
prep room is bermed and contains no floor drains. The inventory permitted in 
this room is 600 gal.; the release containment system is designed to hold 110 
percent of that maximum. An offgas treatment unit is associated with the 
incinerator complex. The exhaust air system from the incinerator includes two 
HEPA filters. Liquid effluenl generated by the offgas aqueous scrub system is 
filtered to remove solids before transfer via a double, instrument-monitored 
pipeline to the TA-50-1 Industrial Waste Treatment Facility. Ash is immobilized 
in concrete before shipment to WIPP. 

The incinerator is not operating at this time. The 5-yr plan originally called for 
incineration to resume in the latter part of FY93 but, because of delays caused 
by a funding shortage, the new scheduled start date is the latter part of FY94. 
Work is in process on an environmental assessment for the hours of operation, 
and a permit for incineration of toxics is being worked on by the EPA. A 
permanent work permit for handling mixed waste is expected to be issued in the 
near future (at present, the operating group has an interim work permit). A New 
Mexico state permit is not required to operate the incinerator. 
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Incinerator equipment is currently being upgraded. All process piping has been 
changed from fiberglass to CT76-Hasteloy. A sampling train (to take samples off 
the process line) and a gravity ash system have been designed, but construction 
has not yet been scheduled. Once begun, these two projects should take about 
6 months to complete. 

2.2.1.4.8 Volume Reduction Facility: 50-008 

The Volume Reduction Facility (Rg. 2-9) in Building TA-50-69 is a prototype 
facility designed to reduce the volumes of and repackage various types of 
metallic waste contaminated with transuranics, such as metal ducts, plenums, 
and gloveboxes. These are cut up, compacted, and packaged for storage at TA-
54. Operations were initiated in August of 1983. Through FY85, a total of 
3,106 tt3 of transuranic and metallic waste, including lead, has been reduced by 
a factor of 3. 7 to 1. This facility is moderately contaminated with transuranics 
and associated radionuclides, but there is no evidence of release. There are no 
outfalls associated with this unit; all liquid wastes are processed at the 
radioactive waste treatment facility. Stack emissions are also monitored. 

Because of the loss of key personnel, this facility has not been operated since 
January 1991. Operation is scheduled to restart as soon as January 1992 and 
will continue for the next 10 to 15 years. Long-range plans call for a larger unit to 
be set up at T A-54 by 1998, to cut up the waste at T A-54 and package it for 
shipment to WIPP . 

2.2.1.4.9 Radioactive Decontamination Facility: 50-Q10 

The vehicle decontamination pad (Rg. 2-9) is located between Buildings TA-50-1 
and T A-50-2. This active site is used to clean radioactive contamination from 
vehicles and large objects. Only radioactive industrial waste (LLW) is brought to 
this area. Liquid wastes go to the tank farm (T A-50-2) via floor drain and line, 
and solid wastes go to Area G for burial. Contaminated acids from the "Tuff 
Tanks" hauled in from other technical areas are also pumped into the floor drain, 
either directly to T A-50-2 or to T A-50-1, where they are neutralized and then sent 
to TA-50-2. 

The vehicle decontamination pad has been in use since 1963. In 1983, it was 
enclosed in a metal building. There is no evidence of routine or accidental 
releases at this facility. 

All TAU-contaminated equipment is decontaminated in Room 36 of Building TA-
50-1, not in the vehicle decontamination facility. For TAU decontamination, the 
floor drain in Room 36 is blocked and the equipment is manually wiped down. 
The wiping material and the waste are collected in plastic bags, which are then 
sealed in steel, 55-gal. drums . 
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2.2.1.4.10 Septic Systems: 5Q-011(a) and (b) 

2.2.1.4.10.1 50.011 (a) 

This subunit is the original (now removed) septic system that was installed about 
1964 at the south end of Building 1 and the existing tank farm (Fig. 2-11 ). It 
consisted of an effluent line from Building 1 to manhole TA-50-9 andthatm to 
septic tank TA-50-10. The effluent line ran east from the septic tank to a 
distribution box, TA-50-11, and then into four parallel, perforated pipes running 
across a leach field. As TA-50 grew, the field would not handle all of the effluent, 
leaving standing water on the ground surface. To correct this problem, in 1978 a 
4-ft-diameter hole was drilled 50 ft 9 in. deep at the east end of the leach field. A 
4-in. perforated pipe was installed down the center of the hole, and the annulus 
was back-filled with 314-in. aggregate to within 4 ft of the surface. The east end 
of the four parallel pipes were then tied into the 4-in. perforated pipe. The entire 
septic system, with the exception of the 50-ft-deep hole, was removed in 1983. 
Currently, the leach field and a section of the effluent line between the septic 
tank and the field are the only portions of the old system that can be reached for 
core drilling. 

Data on soil contamination that could be attributed to the septic system are not 
available. The leach field and seepage pits are located in an area of T A-50 
where surface spills of liquid waste occurred (SWMU 50-006[a]). Consequently, 
obtaining unambiguous contaminant concentration data for this site may be 
impossible. 

2.2.1.4.1 0.2 SQ-011 (b) 

This subunit is the new septic system (see Fig. 2-4), installed in 1983. Effluent 
lines exit near the southwest and the northwest comers of Building 1 and drain to 
lift stations. The sewage is pumped through 4-in. laterals at each lift station to a 
new 6-in. main on the west side of the building. The 6-in. main runs across 
Pecos Drive to a sanitary sewer manhole, then it joins the 5-in. gravity main to 
the disposal plant in the TA-35 area. 

2.2.2 Existing Data 

Data characterizing contamination levels associated with treatment facility 
SWMUs is very limited for radionuclides and nonexistent for hazardous 
chemicals. This section summarizes what is known about contaminant levels in 
soil at TA-50 (see also Chapter 4, Section 4.2.1.2). 

5Q-001(a}-The only documented unintentional release from the liquid waste 
treatment plant was associated with the grit chamber (see Figs. 2-12 and 2-13). 
Sampling was done to depths of about 13 ft below the concrete floor; at 3-4 ft, 
wet soil containing contaminants typical of influents to the plant was encountered 
(Table 2-5). Very limited follow-up sampling (Table 2-6) showed the 
contamination was localized in a narrow (i.e., a few feet) vertical and horizontal 
band around and beneath the south side of the grit chamber. Input of waste to 
the grit chamber was stopped in July 1990 to eliminate further release of 
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Figure 2-11 Location of septic systems at TA-50. 
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Figure 2-12 Location of IT Corporation samples around grit chamber in T A-50-1, Room 16. 
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Figure 2-13 Location of IT Corporation sample boreholes in TA-50-1 and TA-50-2 . 
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TABLE2-5 
ANALYTICAL RESULTS 

Chapter 2 

FROM GRIT CHAMBER SAMPLES (SEE FIGURE 2-12) 
TA-5Q-1, 7/31190 

Hole Depth 
No. (ft) Field Instrument Observations Laboratory Analyses* 

1 3.0 Dry, radio nuclides at bottom of hole Not done 

2 3.3 Dry, no radionuclide5 detected Not done 

3 3.3 Dry, no radionuclides detected Not done 

4 13.3 Entered wet soil at 3 ft, Radionuclides 
exited wet soil at 6 ft; 
radionuclides detected in wet soil 

5 13.3 Entered wet soil at 4.5 ft; Radionuclides 
radionuclides detected in wet soil 

6 9.0 Dry, no radionuclides detected Not done 

7 9.0 Dry, no radionuclides detected Hazardous waste and 
radionuclides 

8 9.0 Dry, radionuclides detected Hazardous waste and 
at 4ft radionuclides 

9 9.0 Entered wet soil at 3 ft; Hazardous waste and 
radionuclides detected radionuclides 

10 9.0 Entered wet soil at 4.5 ft Hazardous waste 

• Bis-2-Ethylhexyl phthalate ppb levels 
Methylene Chloride 9ppbsample 
1,2,4-Trimethylbenzene 6ppbsample 
Americium-241 26 nCilg 
Europium-152 0.8 nCilg 

· Cesium-137 0.4 nCilg 
Gross Alpha 60 nCilg 
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TABLE2-6 
RADIONUCLIDE CONCENTRATIONS IN BOREHOLE SOIL SAMPLES 

COLLECTED AROUND THE GRIT CHAMBER (TA-50-1, ROOM 16) 
ON 8/6/90 AND 8f7/90 

Location 
(see Fig. 2-12) 

3 

5* 

Radionuclide 

Gross Alpha 
Americium-241 
Europium-152 
Cesium-137 
Cobalt-60 
Plutonium-239 
Plutonium-238 

Gross Alpha 
Americium-241 
Europium-152 
Cesium-137 
Cobalt-60 
Plutonium-239 
Plutonium-238 

*Two samples analyzed for radionuclides . 

RF/ Worlc Plan, OU-1147 (TA-50) 2·39 

Concentration 

1.3 nCilg 
640 pCilg 
190 pCilg 
50 pCilg 
140 pCilg 
900 pCilg 
110 pCilg 

2516.3 n!Cilg 
13/1.8 nCilg 
160/200 pCilg 
50/60 pCilg 
40/40 pCilg 
17/4.8 nCilg 
1.11280 pCilg 

May 1992 
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contaminants, but no cleanup of the contaminated soil around the chamber has • 
been attempted. 

5Q-001(b}-No releases from the current influent waste lines and manholes have 
been documented. Although the double (encased) waste lines from TA-55 do 
not pass a vacuum test for integrity, leak detection systems have never indicated 
the presence of liquids. 

5Q-002{a), (b), (c), and (d}-No releases have been documented from the tanks 
and drainlines currently used to transport wastes between storage and treatment 
areas. 

5Q-003(a), {b), (c), (d), and (e}-No releases from the drum storage areas have 
been documented. 

5Q-004(a), {b), and (c}-The old influent waste line (50-004[a]) into TA-50 was 
known to have leaked, on the basis of samples taken when the line was removed 
in 1975. Soils surrounding the old line were cleaned to ALARA standards using 
portable radiation-detection instruments to guide the effort. The old tank farm 
(50-004[b]) was also known to have leaked, from two accidental spills to Ten Site 
Canyon (SWMU 50-006[a]) and from sampling during removal of the structures 
in 1989. Contaminated soil was cleaned up to ALARA standards. Finally, the 
lines and manholes making up the original waste transfer system were known to 
have leaked, from sampling done during structure removal (1981-1989). Again, 
cleanup was to ALARA levels. Levels of contaminants remaining after cleanup • 
of these SWMUs ranged from a few pCilg to a few nCilg (Elder et al. 1986, 
0456). 

SQ-005-This SWMU is recommended for no further action (see Chapter 6). 

50-Q06(a) is the site of two spills of raw waste into Ten Site Canyon, caused by 
overflows at the new tank farm (50-002[a]). Gross alpha levels up to 
50,000 dpmlg were measured soon after the leaks were discovered and were 
probably due primarily to americium-241. A partial cleanup at the spill discharge 
area (i.e., a few feet from the overflow outfall area in Ten Site Canyon) reduced 
levels of alpha emitters to a few hundred pCilg, within the range of background. 

5Q-006(b) and 5Q-006(e) are the sites of suspected mineral oil and diesel fuel 
spills for which no evidence was found. They are recommended for no further 
action during this RFI (see Chapter 6). 

5Q-006(c) relates to surface soil contamination (plutonium and mixed fission 
products) from stack emissions at the three treatment facilities (see Rg. 2-2). 
The sources of these emissions are given by facility in Table 2-3. Annual 
discharges of plutonium-239 and mixed fission products are summarized in 
Table 2-4 and Fig. 2-10. In general, the plutonium and mixed fission product 
releases in stack air have declined or remained steady over the years of 
operation, even though the volume of stack air has increased in recent years. 
Discharges are now regulated under an NPOES permit. 

RFI Work Plan, OU-1147 (TA-50) 2-40 May 1992 



• 

• 

• 

Chapter2 TA-50 Background Infonnation 

5Q-006(d) is the treated liquid waste effluent outfall from Building 1. The 
quantities of radionuclides in treated liquid waste discharged to Mortandad 
Canyon are given in Table 2-7, and concentrations of nonradioactive inorganic 
contaminants are given in Table 2-8. Ftgure 2-14 shows the quantities of several 
contaminants released as a function of time. The quantity of plutonium-238 in 
treated liquid effluent exceeded those of plutonium-239 and americium-241 
during the early years of operations, then dropped below them when the 
plutonium production facility at TA-55 went on line in 1978. Some of the 
nonradioactive inorganic contaminants released to Mortandad Canyon were 
found at levels above drinking water standards. However, the water in 
Mortandad Canyon does not supply any industrial, agricultural, or municipal 
needs (ESG 1989, 0308). 

so-oo7-The incinerator complex has had no documented releases that were 
unauthorized by the operating permit. 

so-ooS-The volume reduction facility has had no documented unauthorized 
releases. 

so-o10-The decontamination facility has had no documented releases of 
contaminants. 

50-o11-The old and new septic systems have had no documented releases of 
radionuclides or hazardous chemicals . 

In summary, most of the data that do exist on radionuclide levels in surface and 
subsurface soils associated with treatment facility SWMUs are of limited value in 
assessing contamination at the site, because they are qualitative (instrument 
readings} and poorly distributed in space, and the sampling locations cannot be 
reliably identified. Very little data exist on nonradionuclides around potential 
release sites. 

2.3 Area C Landfill: SWMU 50-Q09 

2.3.1 Description and History 

The Area C Landfill at T A-50 (Rg. 2-15} was established in May 1948 as a .. 
replacement for Area B at TA-21. Area C IS completely fenced, covers 
11.8 acres, and consists of 7 pits, 107 shafts, and one unnumbered shaft that 
was used for a single strontium-SO disposal. The landfill was used from May 
1948 to April 1974 but received waste only intermittently from 1968 to 1974. A 
chronology of the major events pertinent to Area Cis presented in Table 2-9 and 
a list of interred contaminants (based on site logbooks) in Table 2-10. 

The pits and shafts at Area C were excavated into the overlying soil and the 
Tshirege member of the Bandelier Tuff (a consolidated, but fractured, pyroclastic 
rock}. About 1300 feet of unsaturated rock separates the trenches and pits from 
the main aquifer (Rogers 19n, 0216). Surface drainage is to the northeast into 
Ten Site Canyon, a branch of Mortandad Canyon (see F~g. 2-15) . 
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::0 ~ ::!:! I~B!..E 2-Z 
~ ~ RADIONUCLIDES DISCHARGED IN TREATED ~ 

~ LIQUID WASTE VIA MORTANDAD OUTFALL ~ ~ to) 
Ql :: ~ 
0 Nuclides Ccurlesl ~ 
Cj: s::: ... Volume Alpha Beta & Gamma :::r ... ~ ~ Year (L) Pu-239 Pu-238 Am-241 Sr-89 Sr-90 (unidentified) (unidentified) Cs-137 "' :;-
~ ~ 

I 

~ g: 
1963 2.738E+07 1.600E-Q3 1.486E-01 3.970E-02 3.708E-03 1.594E-01 ..... 
1964 5.139E+07 1.940E-03 6.074E-02 8.865E-02 1.198E-03 2.525E+OO g. 
1965 4.899E+07 3.490E-03 4.229E-02 6.177E-02 1.886E·03 7.084E-01 :::r 
1966 5.280E+07 1.620E·03 2.436E-02 3.558E-02 2.092E·03 3.382E-01 
1967 5.967E+07 4.220E·03 5.350E-02 1.340E-02 3.420E·03 3.091E-01 
1968 6.028E+07 2.590E-03 3.260E-02 8.200E-04 2.570E-03 2.858E-01 
1969 5.447E+07 6.780E-03 5.460E-02 1.31 OE-02 6.600E-03 2.893E-01 
1970 5.317E+07 4.980E-03 1.360E-02 1.980E·02 3.300E·03 1.614E·01 

J: 1971 4.567E+07 6.910E-03 1.253E-02 3.159E·02 3.940E-03 1.849E+00 
~ 1972 5.707E+07 1.022E-03-- 7.687E-03 3.523E-03 S.SOOE-03 5.131E-03 3.747E-01 

1973 5.372E+07 5.810E-04 8.394E-03 1.356E-03 4.546E-03 7.09BE·03 4.239E-03 9.586E-01 2.927E-01 
1974 4.060E+07 3.880E-04 1.140E-02 1.660E-03 2.870E-03 1.590E·02 1.81 OE-01 1.560E-01 
1975 3.972E+07 6.720E-04 1.480E-02 1.130E·03 1. 700E-03 5.440E·03 1.200E-01 1.740E-01 
1976 3.989E+07 1.050E-03 7.480E-03 1.140E-03 9.200E-04 4.170E-03 1.550E-02 1.930E-01 
1977 4.209E+07 1.470E-03 2.570E-03 1.930E-03 2.260E-03 3.040E-02 7.630E-02 1.420E-01 
1978 4.054E+07 1.830E-03 4.050E-03 1.730E-03 2.640E-03 1.040E-02 9.630E-02 3.170E-01 
1979 4.858E+07 1.710E-03 5.500E-04 4.680E-03 6.070E-03 1.420E-02 7.070E-02 1.700E-01 
1980 5.283E+07 8.200E-03 1.300E-03 5.700E-03 4.090E-02 1.800E·02 1.320E-01 
1981 5.533E+07 S.SOOE-02 2.900E-03 2.300E-02 4.200E-02 2.300E-02 1.200E-01 
1982 3.976E+07 1.660E-02 3.000E-03 1. 780E-02 1.180E-02 1.280E-02 2.090E-01 
1983 3.450E+07 4.200E-02 1.100E-02 3.800E·02 5.7000E-02 2.300E-03 
1984 3.503E+07 8.100E-03 6.100E-03 8.200E-03 2.600E-01 6.800E-03 
1985 2.860E+07 5.750E-03 3.930E-03 5.420E·03 9.040E-03 1.250E-03 
1986 3.050E+07 3.550E-03 1.500E-03 3.240E-03 9.200E-03 6.930E-04 1.800E-02 
1987 2.660E+07 3.200E-03 1.400E-03 3.600E-03 6.400E-02 1.00E-03 8.100E-03 ~ ~ 1988 2.930E+07 3.200E-03 1.1 OOE-03 3. 700E·03 8.1 OOE-02 2.00E-04 3.100E-02 

"C 1989 2.280E+07 2.000E-03 5.100E-04 4.100E-03 1.800E-02 1.100E-03 3.900E-02 "1::1 ... ~ 
~ Total 1.1713E+09 1.905E-01 8.972E-02 1.264E·01 1.060E+00 4.647E-01 3.858E·02 8.524E+00 2.001E+OO N 
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TABLE 2·7 (cont'd) 

::n ~ ::!] 

~ 
~ 

t:l!.!!<ll!;!tl (!<!,![ltll ~ 
~ Year H-3 lJ-235 lJ-238 U-NAT U-234 Mn-54 Co-56 Co-57 Co-58 

., 
"':l 

N 
Qj' 
~ 
0 1963 Cj:: ... 1964 ... 
"" 1965 "" ~ 1966 
I 1967 
~ 1968 ..... 

1969 
1970 
1971 
1972 5.971E+OO 
1973 1.747E+01 
1974 4.050E+00 1.920E-03 
1975 2.600E+01 6.430E·OS 

~ 1976 1.870E+02 - 3.097E-OS 
1977 3.6SOE+01 3.596E-05 
1978 1.230E+01 5.861E·05 
1979 3.270E+01 2.000E-04 2.100E·04 
1980 4.490E+01 4.600E-04 
1981 1.700E+01 9.000E·04 
1982 1.420E+01 1.200E·03 

~ 1983 8.700E+OO 7.200E-03 
1984 1.300E+01 3.800E·03 ~ 

0 
1985 6.940E+01 4.300E·04 b:J 
1986 7.250E+01 2.430E-03 1::1 

I') 

1987 1.000E+02 1.600E-03 It 
1988 2.100E+01 8.000E·04 a 
1989 1.600E+01 4.700E·04 2.700E-03 5.700E·03 2.000E-02 1.900E·02 

;: 
::1 

Total 6.987E+02 1.920E-03 3.312E-04 5.861E·05 1.955E·02 2.700E·03 5.700E·03 2.000E-02 1.900E·02 Q, 

~ 
~ 

~ ~ 
1::1 ... ~· :g ::1 

~ 
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~ ~ 

<::1 
~ b:l 
"tt t::l 
ii Nuclides (curies) ~ 

;s it 
0 a 
4j:: ;:: ... Year Co-60 Se-75 Rb-83 Rb-84 Sr-85 Total ::I ... ~ .co. .... ~ 
~ ~ 

I 1963 3.530E-01 ~ ~ ..__ 1964 2.678E+00 
1965 8.178E-01 5'· 
1966 4.019E-01 

::I 

1967 3.836E·01 
1968 3.244E-01 
1969 3.704E-01 
1970 2.081E-01 
1971 1.904E+OO 

* 
1972 6.369E+00 
1973 . 1.875E+01 
1974 4.421E+00 
1975 2.632E+01 
1976 1.872E+02 
1977 3.676E+01 
1978 1.273E+01 
1979 3.297E+01 
1980 4.511E+01 
1981 1.727E+01 

1982 1.447E+01 

1983 8.857E+OO 

1984 1.329E+01 

1985 6.943E+01 

1986 7.254E+01 

1987 1.001E+02 

ir 
1988 2.112E+01 ~ 1989 4.800E-03 1.100E-01 2.300E-01 2.600E-02 1.000E-01 1.658E+01 

"oc: Total 4.800E-03 1.1 OOE-01 2.300E-01 2.600E·02 1.000E-01 7.117E+02 
~ 
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~ 
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TABLE 2-8 
~ ~ 
~ ~ 

AVERAGE CONCENTRATIONS OF NONRADIOACTIVE INORGANIC CONTAMINANTS 
., 

"t:: w 
iii RELEASED TO MORTANDAD OUTFALL 
,;J 

(mg/L) 
0 
cr: .. .. ,. 

Volume Cr ..... 

~ (L) Cd Cs Cl (total) Cu F Hg Mg 

"' .s 
1963 
1964 
1965 
1966 
1967 
1968 

~ 
1969 
1970 
1971 
1972 
1973 5.370E+07 0.036 33 60 <0.027 <0.32 1.5 0.016 5 
1974 
1975 
1976 

~ 19n 
1978 4.058E+07 0.003 26 48.4 0.04 0.27 3.8 0.009 1.4 ~ 

1979 4.858E+07 0.001 74.4 50 0.022 0.41 2.9 0.003 6.3 
~ 

1980 5.283E+07 0.003 81 50 0.02 0.18 3.6 0.002 2.7 ~ 
1"1 

1981 5.533E+07 0.003 85 57 0.037 0.23 15.1 0.006 4.8 :: 
1982 3.976E+07 0.029 56 82 0.046 0.23 20 0.007 2.3 a 
1983 2.873E+07 0.007 47 90 0.05 0.41 15.8 0.008 3.3 I:: 

:::1 
1984 3.500E+07 0.003 120 84 0.13 0.44 12 0.0013 4 tl. 

1985 2.860E+07 0.001 47 100 0.06 1.0 28 0.001 1.6 ~ 

I 1986 3.000E+07 0.00057 140 170 0.029 0.36 18 0.0022 0.55 ~ 

"'': 1987 2.660E+07 0.0011 170 150 0.024 0.33 12 0.00049 1.1 ~ .. 1988 2.930E+07 0.00029 205 102 0.016 018 6 0.00042 0.4 g. :g 
1989 2.280E+07 0.011 201 182 0.032 0.15 10 0.0004 0.8 ~ :::1 
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TABLE 2-8 (cont'd) ~ 
~ 

~ b:: 
"0 l:l 
ii NA Pb Zn CN COD N03 Po. IDS pH ~ 

~ ~ 
I1Q 

0 a 
~ = ... ::s ... 1963 <II. ~ 
..... 1964 :;-
~ 1965 ~ 
:S 1966 ~ ....-

1967 l:l 

1968 S"· 
::s 

1969 
1970 
1971 
1972 
1973 310 <0.41 <0.03 38 310 0.3 1148 7.1-11.7 

~ 
1974 
1975 
1976 
1977 
1978 354 0.04 0.46 0.04 51 90 0.44 1345 6.8-12.3 
1979 489 0.04 0.22 0.04 60 156 1.07 2302 9.1 -12.8 
1980 690 0.00 0.22 0.034 59 176 0.43 2060 6.8-12.7 
1981 645 0.02 0.25 0.032 44 262 1.5 2625 6.9-12.6 
1982 883 0.03 0.07 0.086 59 335 0.91 3400 10.9-12.5 
1983 1063 0.03 0.13 0.02 75 384 2.2 4060 7.0-12.8 
1984 972 0.02 0.24 0.082 73 331 0.62 3400 7.0-12.8 
1985 896 0,01 0.10 0.3 84 376 1.6 3570 6.9-11.7 
1986 850 0.01 0.16 0.26 180 410 0.29 3780 7.6-12.7 
1987 920 0.05 0.32 0.3 100 476 1.5 4150 6.98-7.77 
1988 693 . 0.04 0.08 0.26 38 384 0.24 3120 7.0-7.9 
1989 833 0.02. 0.11 0.27 44 488 0.29 4070 7.5-7.9 

~ ~ 
"t:: ... &' :g 

~ N 

- • • 
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Figure 2-14 Concentrations of radioactive and chemical constituents in treated liquid effluent released to 

Mortandad Canyon . 
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Chapter2 TA-50 Background lnfonnation 

TABLE 2-9 

CHRONOLOGY OF MAJOR EVENTS 
DURING USE OF THE AREA C LANDFILL 

Use of Pits 

Pit No. 

1 
2 
3 
4 
5 
6 

Chemical Pit 

Other Events 

Became Actjye 

11/24/48 
04/29/50 
10/01/51 
10/01/51 
04/28/53 
10/22156 
early 1960 

Shafts 56-67 drilled and used 

Six Standard Operating Procedures for waste 
disposal operations prepared 

Idea of 60-ft-deep disposal shafts considered 
by USGS 

One infiltration test performed in Pit B, 
north of Pecos Drive (near Area C) 

Solid Waste Operations personnel proposed 
that H-1 seal the disposal shafts 

Shafts 1-55 drilled and used 

Shafts 68-107 drilled and used 

Strontium-90 shaft drilled and used 

Rve fires occurred 

Infiltration tests performed in Pits A and B 
(near Area C) 

RFI Work Plan. OU-1147 (TA-50) 2-49 

Became lnactjye 

09/28/51 
09/28/51 
04/27/53 
02109/55 
09/24/59 
09/24/59 
06/01/64 

02128/58 - 1 0/20/59 

1961 

1962 

1966 

1967 

11/10/59- 05/26/67 

1 0/08/62 - 02111/66 

early 1950s 

1950-1958 

09/56-1960 

May 1992 
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TABLE 2-9 (cont'd) 

Other Events (cont'd) 

One infiltration test performed in Pit 8, 
north of Pecos Drive (near Area C) 

Soil samples collected for geotechnical testing 

Soil and vegetation samples collected at 
861ocations 

Soil samples collected for radiochemical analysis 

Animal intrusion into pits, other problems 

Phoswich and micro R meter survey at 5 locations 
along perimeter of Area C 

Soil samples collected at 18 locations within 
AreaC 

Gross alpha, gross beta, and gross gamma 
soil survey 

Soil samples collected at 2 locations 
within AreaC 

Area C surface improved by adding a surface 
cover, recontouring, and seeding 

Soil samples collected at 161 locations 

Phoswich and RASCAL mete,r survey on soil 
and vegetation • 

Soil gas survey at 18 locations 

RFI Work Plan, OU-1147 (TA-50) 2-50 

Chapter2 

1966 

04/14/71 • 04/15/71 

09/09/76 • 09/14/76 

Late 1970s 

1980 

03/18/81 

1982 • 
1983 

1984 

1985 

1986 

1988 

• 
May 1992 
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TABLE 2·10 

::n ~ ::!:! LIST OF CONTAMINANTS PRESENT IN AREA C 
~ "C::: 

~ 
~ 

., 
" 

~ 

iii 
.? 
0 

Pit Pit Pit Pit Pit Pit Chern 90sr Shafts Shafts Shafts c;: ... 1 2 3 4 5 6 Pit Shaft* 1-55 56-67 68-107 ... 
ol:l. ....., 

~ 
~ Trichloroethylene X X X X X X .... Boron (Total) X X X X X X 

Tritium X X X X X X X 

Americium-241 X X X X X X X X 

Uranium (Total) X X X X X X X X X 

Sulfuric Acid X X X X X X X 

Biological Waste X X X X X X X X 

Graphite X X X X X X X 

~ 
Classified Material X X X X X X X X X 

Plutonium (Total) X -X X X X X X X X ... 
Cyanide X X X X X 

Mercury (Total) X X X X X X 

Actinium-227 X X X X X 

Radium-226 X X X X X X X X 

Acids (unspecified) X X X X X X X 

Lead (Total) X X X X X X X X X 
~ Zirconium (Total) X X X X 

Waste Oil X X X X X X ~ 
Q 

Silver (Total) X X X X X ~ Beryllium (Total) X X X X X X (') 

Strontium-90 X X X X it 
Mixed fission products X X X a 
R.S. (Radiation Sources) X X X 

r:::: 
::I 

I.A. (Induced Activity) X X ~ 

:;-
*This shaft received only a single strontium-90 source before being sealed with concrete. ~ 

ii= ~ 
~ 1::1 ... g . 
~ ::I 
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2.3.1.1 Disposal Pits 

Disposal Pits at Area C were used for burial of hazardous chemicals, 
uncontaminated classified materials, and radioactive materials. Enders (personal 
communication 1990, 07-0003) stated that TAU waste was buried in unknown 
quantities in these pits. 

Pits 1-4 are located in the southwest quarter of the area (see Rg. 2-15). Enders 
(personal communication, 1990, 07-0003) recalled the dimensions of Pits 1-4 as 
about 610ft long by 40ft wide and no more than 25 ft deep (Table 2-11). On 
LANl Engineering Drawing ENG-A 1264, the pits are shown as scaled 
dimensions. However, there is no record that the Engineering Department ever 
surveyed these pits before they were dug or while they were open. (The Area C 
landfill was put into use with some urgency, because a serious fire had occurred 
at Area 8.) 

Pit 5, located to the north of Pits 1-4, measures 110 ft x 705 ft x about 18 ft at its 
deepest point; Pit 6, in the northwest quarter of Area C, is 100ft x 505ft x about 
25 ft at its deepest point. The seventh pit, the chemical pit, is located south of 
Pit 6 and measures 25ft x about 180 ft and is estimated to be 12 ft deep 
(Enders, personal communication 1990, 07-0003). 

Pit 1 was used from 11/24/48 to 09/28151. Notes from LANllogbooks (LASl 
1973, 07-0017) 2587 and 3478 indicate that trichloroethylene (TCE), boron, 

• 

sulfuric acid, graphite, medical lab solutions (biological waste), and contaminated • 
materials and trash (specifiC contaminants unknown) were interred in Pit 1 (see 
Table 2-10). The TCE originated from the TAU building, the boron from the 
Sigma Units, and the sulfuric acid from the Rat lab. Pit 2 was used from 
04/29/50 to 09/28151. Notes from LANl logbooks 2587 and 3478 indicate that 
TCE and contaminated materials and trash (specific contaminants unknown) 
were disposed of in this pit. Again, the TCE originated from the TAU building. 
Pit 3 was used from 10/01/51 to 04/27/53. Notes from LANl logbook 4644 
indicate that mercury teplers, tritium glassware, cyanide solutions, and 
contaminated materials and trash (specific contaminants unknown) were interred 
in this pit. Pit 4 was used from 10/01/51 to 02109/55. Notes from LANl 
logbooks 4644 and 6030 indicate that tritium-contaminated glassware, boxes, 
and urine samples, mercui'Y. teplers, actinium-227, vials of radium-226, cyanides 
and cyanide solutions, a '5-gal. can of actinium waste, empty bottles, and 
contaminated materials and trash (specific contaminants unknown) were 
disposed of in Pit 4. 

Pit 5 was used from 04/28153 to 09/24/59. Notes from LANllogbooks 6030, 
nn, and 9593 indicate that batteries (acids and lead), a 5-gal. can of actinium-
227 waste, lead bricks, vials of radium-226, zirconium shavings, cyanides and 
cyanide solutions, "hot" (radionuclide-contaminated) waste oil, empty bottles, 
silver nitrate, beryllium chips, tritium-contaminated boxes and urine samples, and 
contaminated materials and tras(1;pecific contaminants unknown) were 
disposed of in Pit 5. 

RFI Worlc Plan, OU-1147 (TA-50) 2-52 May 1992 
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• TABLE 2-11 
LOCATIONS AND DIMENSIONS OF PITS AND SHAFTS 

AT AREA C LANDFILL 

Pit 
Length/ 
Shaft 

O~eratlon Oates Diameter Width Depth 
Location Start End (ft) (ft) (ft) 

Pit 1 SW Quarter May 1948 June 1949 610 40 NA [2] 

Pit2 SW Quarter Apr 1950 Apr 1953 610 40 NA[2] 

Pit 3 SWQuarter Apr1950 Apr1953 610 40 NA [2] 

Pit4 SW Quarter Apr1950 Feb 1955 610 40 NA[2) 

Pit 5 N of Pits 1-4 Apr 1953 Nov or 705 110 18 
Dec 1964 

Pit 6 NWOuarter Feb 1956 Aug 1960 505 100 25 • Chemical S of Pit 6 Early 1960 Sum 1964 180 25 12 
Pit 

Shafts Between Pits Fall1959 [1] 2 NA 15 
1-55 1 and 3 

Shafts Between Pits 1959 (1] 2 NA 10 
56-67 4 and 5 

Shafts West of Pits 1964 [1] 1 or 2 NA 20 to 25 
68-107 1-4 

Shaft 108 SWofPit1 NA (1] NA NA NA 

(1] Last shaft plugged with concrete on April 8, 197 4. 
[2] Not more than 25 ft. 
NA = not available . 

• 
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Radioactive materials disposed of in Area C, and presumably in Pits 1-5, include • 
uranium-233, -235, -236, and -238; depleted uranium; tritium; americium-241; 
and plutonium-238 and -239. 

Pit 6 was used from 10/22/56 until late 1959. Notes from LANL Logbooks 9593, 
11363, and 9293 indicate that •hot• oil~ tritium-contaminated oil, copper sheets, 
cobalt chips, bottles of cadmium boron tungstate, tritium contaminated boxes 
and cans, a can of oil (specific type unknown), ,approximately 100 Ci of source
strength cobalt-60, a lanthanum source, 10 bottles of platinum chloride, beryllium 
chips, carbon-14-contaminated graphite, a plutonium slug, and contaminated 
materials and trash (specific contaminants unknown) were disposed of in Pit 6. 
Tungsten may also be present in this pit. 

As pit use was being phased out in Area C and started in Area G, the idea of a 
separate disposal pit for hazardous (nonradioactive) chemicals was accepted. 
Through the years, chemical wastes were responsible for many fires at Areas 8 
and C (Enders, personal communication 1990, 07-0003). A memo dated 
November 12, 1959 (Rogers 19n, 0216) proposes that part of Pit 6 be used as 
the •permanent chemical disposal area.• Another memo (dated November 2, 
1959), however, states that covering of Pit 6 to ground level began 
September 24, 1959, and was finished October 2, 1959. 

It appears that the chemical pit was dug in early 1960 and was used from that 
time until 06/01/64. The pit was fenced off from the rest of Area C and was used 
for burial of a variety of chemicals, pyrophoric metals, natural uranium powders • 
and hydrides, sealed vessels containing sodium-potassium alloy, compressed 
gases, and unspecified equipment. Undoubtedly, some plutonium- and uranium
contaminated objects were inadvertently placed in the pit. It should therefore be 
assumed that the pit is mildly alpha-contaminated. No high explosives were ever 
interred in this pit. Over the course of its use, low-level radioactive waste placed 
in the pit may have included cardboard boxes containing materials from the 
chemistry labs, as well as 55-gal. barrels of sludge from the waste treatment 
plants at Building 35, OP West, and T A-45. Hazardous chemical disposal at 
Area C ceased in 1964, when AreaL at TA-54 became the new site. 

2.3.1.2 Disposal Shafts 

2.3.1.2.1 Group 1 

The first disposal shafts at Area C were used from 02/28159 to 10/20/59, for 
burial of beta- and gamma-contaminated waste derived from the CMB-00-GS 
(known as the CMB dogs) at TA-35. (These shafts would later be used by other 
groups as well, for disposal and storage.} They are locarted between Pits 4 
and 5, are on 7-ft-6-in. centers, and measure 2ft in diameter by 10 ft deep. 
Originally numbered 1-12, the shafts were renumbered 56-67 by S. E. Russo, 
ENG-3, on 11/03/62, to keep the numbers sequential with those of other shafts 
that were subsequently constructed. 

Notes from LANL Logbook 9593 indicate that shafts 56-67 received barium, 
tritium, radium, lanthanum-140, strontium-89 and -90, tantalum, cerium waste, 
two cerium sources, fission products, one lanthanum-140 static source, 
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phosphoric acid, depleted uranium, a charcoal trap, and pollonium-beryllium
fluorine compounds (see Table 2-10). 

2.3.1.2.2 Group 2 

Shafts 1-55, the second group drilled at Area C, were used from 11110/59 to 
05126/67 for continued burial of beta- and gamma-contaminated waste derived 
from the CMB-00-GS at TA-35 and elsewhere. These shafts were also used by 
other groups for disposal and storage. Located between Pit 1 and Pit 3, they are 
on 7-ft-6-in. centers and measure 2ft in diameter by 15ft deep. 

Notes from LANL Logbooks 9593 and 11363 show that shafts 1-55 received 
barium-140, lanthanum-140, fission products from the Omega Reactor, uranyl 
phosphate, graphite slugs, a cobalt-60 capsule, radioactive graphite waste, 
radioactive tantalum, 1 g of irradiated plutonium, thallium, irradiated uranium 
graphite, lead-beryllium sources, thorium, cesium, strontium, plasma 
thermocouples, fuel elements (rods), cobalt-60 slugs and sources, sulfuric acid 
solution, zirconium carbide, a copper sphere, two "Rabbit" tubes of beryllium, 
reactor seals, alpha emitters in solution, acid solutions, actinium components, 
uranium (miscellaneous isotopes), depleted uranium, strontium, cerium-141, 
yttrium, silver-110, sodium-22, cerium-137 and -144, plutonium waste, oralloy, 
benzene, isopropol alcohol, neptunium-237, and contaminated materials and 
trash (specific contaminants unknown). 

2.3.1.2.3 Group 3 

The third group of disposal shafts drilled at Area C, numbers 68-107, were used 
from 10/08/62 to 02111/66 for continued burial of beta-gamma-contaminated 
waste derived from the CMB-00-GS (gamma sources for exposive shots) at TA-
35 and elsewhere. These shafts were also used by other groups for disposal 
and storage. They are on 7-ft-6-in. centers and run south to north immediately 
past the western ends of Pits 1-4. The shafts include both 1-ft-diameter shafts 
lined with 12-in.-thick concrete (nos. 98-107) and unlined 2-ft-diameter shafts 
(nos. 68-97), with depths varying from 20 to 25 ft. 

Notes from LANL Logbooks 11363 and 12442 indicate that shafts 68-107 
received plutonium-contaminated trash, fission products, aluminum sheets and 
tubes, acids, cesium-137, sodium, cobalt-60, antimony, lanthanum-140, cobalt
so sources, pollonium, beryllium, vacuum-pump oil, empty glass bottles, 
graphite, plutonium, beryllium, boron, fuel-element end caps, thermocouples, 
acetone, uranium, zirconium carbide, zinc and aluminum residues, barium, 
irradiated tantalum, tuballoy, shell waste, yttrium-91, "hot" (radioactive) 
chemicals, hydrochloric acid waste, plutonium in ether solution, zinc and mercury 
solutions, depleted uranium chips, radioactive organic solutions, miscellaneous 
sources, oralloy (enriched uranium) solution, iridium-192, tantalum, indium-114, 
animal tissues, solvents, a LAMPRE (plutonium recycle reactor) rod assembly, 
waste oil, detonator components, NRX (Navy experiment) reactor parts, TNT 
element samples, americium-242, aluminium-105, zinc-65, neptunium-237, and 
contaminated materials and trash (specific contaminants unknown) . 
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Radioactive materials disposed of in all Area C shafts include tritium, sodium-22, • 
cobah-60, strontium-90/yttrium-90, radium-226, uranium (isotopes 233, 234, 235, 
236, and 238), fission products, and activation products. 

The strontium-90 disposal shaft (no number assigned) at Area C was used in the 
1950s or 60s (exact time unknown) for burial of a single strontium-90 source. 
The shaft is located a few feet from the south fence near the entrance· gate at 
Area C (see FIQ. 2-15). It is assumed that the disposal shaft is approximaaely the 
same size as the other Area C shafts. 

2.3.2 Existing Data 

Over the years, various attempts have been made to document radionuclides in 
surface soils at Area C. Unfortunately, many of the results are of limited value 
because the methods and data were not properly recorded. In addition, data on 
radionuclide and hazardous chemical concentrations in subsurface soil and rock 
are nearly nonexistent. Records of solid radioactive waste going into Area C can 
be found in LANL Notebooks 2587, 3478, 4644, 6030, 72n, 8453, 9293, 9593, 
and 12442 (see Table 2-10). These official notebooks were used to log 
information on date, location, and type and volume of wastes disposed of in the 
area. Records of activity before 1954 are incomplete. The estimates shown in 
Table 2-12 were decay-corrected from original magnitudes to those as of 
January 1989. Rough estimates of the total number of curies are 196 for the pits 
and 20,280 for the shafts. 

TABLE 2-12 
SOUD RADIOACTIVE WASTE DISPOSAL 

AT AREA C (1954-1972) 
(decay-corrected to January 1989) 

Waste Material Amount (CI) 

Pits 

Shafts 

Uranium-234, -235, -236, -238 
Plutonium-239 
Americium-241 

Tritium 
Sodium-22 
Cobalt-60 
Strontium-90/Yttrium-90 
Radium-226 
Uranium-233 
Uraniurn-234, -235, -236, -238 
Fission products* 
Activation products* 

Total 

Total 

*Not corrected because exact compositions unknown. 
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1 
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Very little data exists on hazardous and tox~ metal contaminants buried in 
Area C (other than the list garnered from the site logbooks-Table 2-10). The 
quantities of such materials present in Area C are unknown. Personal 
communications with the retired individual who operated the site (Enders 1990, 
07-0003) suggest that many species of hazardous and metallic wastes were 
interred in Area C. Although some liquid wastes were buried at the site, the 
volume was "small•; there certainly were no large introductions of liquids to the 
site, as was the case at some other disposal areas (e.g., V and Tat TA-21). 

Those data judged to be useful (properly recorded and interpretable) for 
understanding contaminant distribution and transport at Area C are discussed 
below. 

2.3.2.1 Infiltration Tests 

From 1956 to 1961, the USGS conducted several studies of water infiltration into 
the soil and tuff at Area C and other areas at the Laboratory (Abrahams et al. 
1961, 0015; Abrahams 1963, 0011). Infiltration pits were dug, and with a static 
head of water applied, a neutron moisture gauge was used to measure the 
distribution of water in the soil and tuff as a function of time, during and after the 
addition of the water. 

The results of one of these studies (Fg. 2-16) led the authors to conclude that 
water would not percolate into the unweathered tuff (8 ft beneath the soil surface 
at Area C). In that study, a constant 0.75-ft head of water was maintained on the 
infiltration pit over a 99-day period, and the extent of infiltraton was evaluated by 
neutron moisture gauge measurements around the pit. Under constant head 
conditions, the wetting front moved 4.5 ft into the soil during the first 2 days and 
to 6.5 ft during the next 97 days; water did not move through the weathered tuff 
into the unweathered tuff. On the basis of soil moisture measurements made 
lateral to the infiltration pit, the authors concluded that after the first few days, 
water was probably moving laterally rather than downward. After 8 months of 
drainage (no head of water), soil moisture returned to pretest levels. The 
influence of snowmelt on soil moisture to depths of 6 ft was readily apparent (see 
data at 16 1/2 months into the drainage cycle-i.e., May 1961-in Rg. 2-16). 
After 21 months, soil moisture had again returned to pretest levels, probably as a 
result of evapotranspiration. 

2.3.2.2 Radionuclide Surveys 

2.3.2.2.1 1976-1984 

Soil and vegetation sampling in 1976, 1977, and 1980-83 confirmed the 
presence of pCilg levels of radionuclides in localized areas on the surface of 
Area C. Because most of these data were never published, it is difficult to 
evaluate the analytical quality of the data or to correlate them with sampling 
locations on the site. 

In 1984, as part of an interim action to cover the contaminated soil surface, a 
new soil cover, consisting of 0.5 to 3 ft of topsoil over about 1.5 ft of crushed 
tuff, was placed over most of Area C (the northeast corner of the site was not 
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covered with new soil because this area contains no pits or shafts [ESG et al. 
1986, 07-0004]). Following this interim action, racf10nuclide contamination in 
surface soil was most prevalent in the northeast quadrant of the landfill. This 
includes areas outside the perimeter fence, suggesting that at least part of the 
landfill surface had radionuclide contamination before the interim action and that 
some lateral migration had already occurred. 

2.3.2.2.2 1985 and 1986 

The most comprehensive information available on radionuclide concentrations in 
surface and near-surface soils and vegetation at Area C comes from an 
intensive field-instrument and soil-sampling effort conducted in 1985 (ESG et al. 
1986, 07-0004) and a smaller effort in 1986 (ESG et al. 1987, 07-0005). 
Dosimeters and other field instruments were used to estimate external 
penetrating radiation doses at Area C. Readings taken in 1985 with 
therrnoluminescent dosimeters (TLD). at 18 locations on the perimeter fence 
(Fig. 2-17), were all near background levels (about 125 mremlyear-see Table 
2-13). The maximum and mean annual doses measured were 124 mrem and 
118 mrem, respectively. Thus, perimeter TLD monitoring did not identify 
significant penetrating radiation source-areas within Area C. 

A field instrument radiation survey was conducted on a 20-m-x-20-m (64-ft-x-64-
ft) grid to detect the presence of x- and gamma-ray emitters on the soil surface. 
A Phoswich detector was used for the low end of the energy spectrum and a 
High-Pressure lon Chamber (HPIC) for measuring radiation doses at the high 
end. Kriged (Journel and Huejbregts 1967, 07-0015) contour maps of the data 
are shown in Figs. 2-18 and 2-19. 

The Phoswich data (Fig. 2-18), which show primarily low-energy x- and gamma
ray sources, indicate background conditions over most of the site, perhaps from 
the surface cover renovation in 1984. The low-energy x rays detected by this 
instrument are from alpha emitters such as plutonium, americium, and uranium. 
A very few measurements exceeded the background level of about 500 
counts/200 sec, particularly in the north and east perimeter locations (outside of 
the area receiving the new cover in 1984). Recall that drainage from most of 
Area C is to the northeast, into Ten Site Canyon. The dose rates (J,J.rlhr) 
measured with the HPIC (FIQ. 2-19) were also at bacJ<ground, with the exception 
of a small area in the northeast quadrant (both inside and outside the perimeter 
fence). However, even in that quadrant the dose rates were at most a few 
percent above background levels. 

The radionuclide data collected in 1985 for the 0-to-1-cm depth profile appear in 
Rgs. 2-20 to 2-22. Tritium concentrations in soil water were at or below the 
average Laboratory background of about 4 pCilml in about half of the samples 
and above that level in the remaining samples (Fig. 2-20). Samples from the 
eastern half of the site were consistently low in tritium. whereas samples from 
the north and east perimeter and the west third of the site exceeded background 
levels. In many cases, tritium levels in soil water samples increased with 
sampling depth (ESG et al. 1986, 07-0004), suggesting that the tritium was 
emanating upward from a subsurface source. On a curie basis, most of the 
radioactivity in Area Cis associated with tritium (Table 2-12). 
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TABLE 2·13 
ANNUAL EXTERNAL PENETRATING RADIATION DOSES 

AT AREA C DURING 1985 
AS MEASURED BY lliERMOLUMINESCENT DOSIMETERS 

Sampling Dose 
Location (mrem) 

1 113 
2 121 
3 120 
4 124 
5 123 
6 112 
7 119 
8 116 
9 117 

10 121 
11 117 
12 113 
13 120 
14 118 
15 108 
16 110 
17 117 
18 118 

108minimum 
124maximum 

118 mean 
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Figure 2-18 Phoswich counts/200 sec (uncorrected for background of about 500 c/200 sec) at Area C in 
1985. 

RFI Work Plan, OU-1147 (TA-50) 2-62 May 1992 

• 

• 



• 

• 

• 

Chapter 2 

JP 
~ 

1~ 
0~ 

t¢ 
\~ 
9 10 

~--------------------- ~ ~ 

Disposal pit 
(location approximate) 

Boundary of Area C 

0 20011 

I I I I I I I I I 

Contour interval • 21Jrlhr 

TA-50 Background Information 

Three-dimensional 
representation of 
HPJC data 

0 
4 

Figure 2-19 Contour map of HPIC-measured dose rates (J.u/hr) across Area C in 1985 . 

RFI Work Plan, OU-1147 (TA-50) 2-63 May 1992 



TA-50 Background Information 

Disposal pit 
(location approximate) 

Boundary of Area C 

0 20011 

I I I I I I I I I 

Contour interval • 2 pCVg 

Chapter 2 

Three-dimensional 
representation of 
tritium data 

Figure 2-20 Tritium concentrations (pCilml) in soil solution (0-1-cm depth) from Area C in 1985. 
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Figure 2-21 Plutonium-239, -240 concentrations (pCilg) in soil solution (0-1-cm depth) from Area C in 1985 . 
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Figure 2-22 Plutonium-238 concentrations (pCilg) in soil solution (0-1-cm depth) from Area C in 1985. 
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Relatively few samples from within the site showed concentrations exceeding the 
background levels of about 0.1 pCilg for plutonium-239 and -240 (F~g. 2-21) and 
<0.01 pCilg for plutonium-238 (Rg. 2-22). However, low-level contamination (up 
to 10 pCilg of plutonium-239 and -240 and 30 pCilg of plutonium-238) was 
present in perimeter soils on the north and east sides of Area C; and elevated 
concentrations were found on the west ends of Pits 2, 4, and 5 (and in the 
associated disposal shafts), in areas corresponding to those where elevated 
tritium levels were observed in soil water samples. 

Concentrations of plutonium generally decreased with sampling depth (ESG et 
al. 1986, 07-0004), although in some cases this pattern was reversed. The 
reason(s) for the presence of plutonium on and near the surface of Area C within 
1 year of the cover remediation have not yet been identified, but could include 
the mechanical disturbance associated with the remediation itself, stack 
emissions, and other environmental factors (including plant and animal 
mobilization). 

Concentrations of uranium in the 0-to-1-cm soil samples from within the site 
boundary and most perimeter locations were all less than the 4-ppm background 
level. However, a very few samples on the north and east perimeter of the site 
yielded as much as 17 ppm (ESG et al. 1986, 07-0004). 

The contour maps based on the kriging procedure identify several discrete 
source areas for tritium (Fig. 2-20) and only one, or perhaps two, for plutonium-
238 and -239/240 (Figs. 2-21 and 2-22. Within the site boundary, the discrete 
sources of tritium appear to be at the west ends of Pits 1, 5, and 6, with more 
diffuse elevated levels across the western half of the site. A discrete source of 
both plutonium isotopes was identified on the northeast perimeter as well as one 
for plutonium-239/240 on the southeast perimeter. Plutonium concentration 
patterns within the site generally followed those observed for tritium, but were 
less discernible. 

In 1986, more samples were collected from the 18 perimeter locations shown in 
Fig. 2-17. As shown in Table 2-14, these data confirmed the results obtained in 
1985: the northeast corner of the site showed the highest field-instrument 
readings and concentrations of radionuclides. Some vegetation samples showed 
slightly elevated levels of cesium-137. 

In summary, measurements made with the TLD monitoring array at 18 perimeter 
locations failed to detect signifacant sources of penetrating radiation. Reid
instrument and radionuclide concentration data for soils, however, identified a 
consistent pattern of low-level contamination in the northeast quadrant of Area C, 
independent of the radionuclide measured. For example, slightly elevated 
concentrations of tritium, plutonium-2391240, plutonium-238, and uranium were 
found in soils on the north and east perimeter of the site, in an area that had 
been excluded from the soil-cover remediation of 1984. Within the site 
boundary, radionuclide levels in excess of background were associated largely 
with the west ends of Pits 2, 4, 5, and 6 and/or the associated disposal shafts. 

Attempts to correlate field-instrument measurements with the concentrations of 
specific radionuclides, using only the soil data that exceeded background levels, 
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were unsuccessful (ESG et al 1986, 07-0004). Correlation coeffiCients from 
least-squares regressions of field-instrument data versus radionuclide 
concentrations were all nonsignificant (p <0.05). The lack of relationships 
between the Phoswich and plutonium concentration data could not be explained. 

2.4 Current Conditions at TA-50 

In general, operations continue at most of the facilities at TA-50. Table 2-15 
gives the current status of the 25 SWMU subunits related to the treatment 
facilities, and Table 2-16 the short- and long-term plans for upgrading or 
replacing components of the solid and liquid waste treatment facilities. The liquid 
waste treatment plant, antiquated in light of present regulatory standards, will be 
replaced but is expected to continue to perform at least some treatment functions 
even after the new plant comes on line-probably at least until 2010. The 
incinerator complex meets all current regulatory requirements and is being 
modified to handle additional waste forms; it is expected to be back on line by 
1994. The volume reduction facility will continue to be used for the foreseeable 
future but will gradually be replaced by a production-size facility, scheduled for 
construction at Area G beginning in 1998. 

The Area C landfill will remain in its decommissioned state pending the outcome 
of ER activities at the site. The site is monitored by the Laboratory's 
Environmental Protection Group, under both the routine environmental 
surveillance program and the periodic intensive monitoring program funded by 
the Waste Management Group at Los Alamos. An in-depth resurvey of the 
Area C landfill by the Environmental Protection Group is scheduled for 1992, with 
a focus on radionuclides in surface soils. The Area C sampling plan for the 
surface of the landfill (see Chapter 5) will be based on the Environmental 
Protection Group resurvey, augmented to include analyses for nonradionuclides. 

2.5 Potential Public Health and Environmental Impacts 

The limited monitoring data from T A-50 (including the Area C landfill both inside 
and outside the perimeter fence) indicate the presence of radionuctides on and 
near the ground surface, but the levels measured are low-either because 
releases were small or the area was cleaned up after a release. Dosages to 
members of the public are estimated annually, on the basis of monitoring data 
from the general Laboratory area, and are reported in the annual Environmental 
Surveillance Report. (Although the estimates are not based on T A-50 data, they 
are considered representative of this site.) 

According to the air-monitoring data from the Laboratory's current landfill, 
Area G, the maximum 50-yr dose relative to the DOE Radiation Protection 
Standard for the public was estimated to be less than 0.45 mrenvyr to the bone 
surface (ESG 1990, 0309). That dose represents 0.6% of the DOE's standard of 
75 mremtyr to any organ by the inhalation route. (It also represents the worst 
case dose by all possible routes.) 

Possible doses via ingestion of contaminants from Laboratory operations were 
estimated to be less than 0.1% of the DOE's 100-mremtyr Radiation Protection 
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TABLE2-15 
STATUS OF SOLID WASTE MANAGEMENT UNITS AT TA-50: 

50-001 THROUGH 50-011 

I. 50-001: Radioactive Liquid Waste Treatment Plant 

50-001 (a). 

1. 

Treatment facilities: 

Wiped film evaporator (Room 71, Building 1) 

The wiped film evaporator equipment was installed during the T A-50 Upgrading 
Program in 1984-1985. Its purpose was to remove salts, mainly nitrates, from 
the influent. It has never been used. 

2. Two clariflocculators (Room 1 16) 

These clariflocculators are the mainstay of the liquid waste treatment process. 
They are always in use when the treatment plant is operating. 

3. pH adjustment tank (Room 1 6) 

Before July 30, 1990, all radioactive industrial waste flowed into the 2000-gal. grit 
chamber in Room 16, where the pH was adjusted. On July 30, 1990, leaks were 
found in the grit chamber. Now the influent bypasses the grit chamber and flows 
directly to the 75,000-gal. raw waste tank in TA-50-2, where the pH is adjusted. 

4. Evaporator storage tank (Room 70A) 

This 30,000-gal. tank was installed as a feed tank for the wiped film evaporator. 
It is now used to store treated waste. 

5. Decant storage tank (Room 61) 

This 10,000-gal. tank is used in the TRU waste treatment process in Room 60. It 
is being modified to replace the sludge tank in TA-50-2 . 

• 
6. Rotary drum vacuum fiber (Room 116B) 

This fiber is used to process all of the precipitates generated by the chemical 
treatment process. 

7. Two gravity fibration devices (Room 116) 

All of the overflow from the clariflocculators goes through these filters. 

8. One 100,000-gal. emergency holding tank (TA-50-90) 

This tank is located outside of and south of the Decontamination and Laundry 
Area in Building T A-50-1. It was constructed as part of the TA-50 Upgrading 
Program but has never been used. 
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TABLE 2-15 (cont'd) 

9. Twowastemixers(Room 116) 

These mix chemicals with the raw waste before it goes to the clariflocculators. 

1 0. Drum tumbler operation (Room 60A) 

This drum tumbler is used to mix water glass, vermiculite, and cement with the 
TRU waste from TA-55. The tumbler has its own enclosure and HEPA filter 
system. 

11. Liquid effluent outfall (Mortandad Canyon) 

This is the only outfall for treated liquid waste from T A-50-2. 

50-001 (b). Drainlines (for transporting liquid waste to the treatment facility) and 
manholes: 

1 . 

2. 

T A-55 to T A-50-66 

Four stainless steel lines encased in plastic connect TA-55 to TA-50-66. One 
line carries acidic radioactive liquid waste, one carries caustic radioactive liquid 
waste, and one carries radioactive industrial waste. The fourth line is a spare 
and has never been used. These lines will not vacuum-test and are scheduled to 
be replaced with double-encased polypropylene lines in March 1992. 

Collector manhole TA-50-72 to grit chamber in TA-50-1 

This is the last manhole in the liquid radioactive industrial waste system that 
carries influent to T A-50. It is located in the parking lot on the west side of 
Building T A-50-1. (Since detection of leakage, the liquid waste flow has been 
rerouted. It now goes through T A-50-1, where a sample is collected and a 
caustic added if necessary, ahd then to TA-50-2, bypassing the grit chamber.) 

3. T A-50-69 and T A-50-37 

Liquid radioactive industrial waste from T A-50-69 flows to manhole T A-50-72 via 
manholes TA-50-76 and TA-50-73. Radioactive industrial waste from TA-50-37 
flows to manhole TA-5D-72 via manhole TA-40-73. 

4. TA-2, -3, -35,-43,-48, and -52 via manhole TA-50-72 

a. 

RFI Work Plan, OU-1147 (TA-50) 

T A-2 -The radioactive industrial waste from T A-2 does not flow into 
manhole TA-50-72, but into the "cross-country" line that runs from TA-21 
to TA-50. This line connects directly into TA-50-2 . 
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TABLE 2-15 (cont'd) 

b. TA-3- The radioactive industrial waste from TA-3 flows into manhole 
TA-50-72. 

c. T A-35 - A radioactive industrial waste line runs from Building T A-35-
213, the Target Fabrication Building, to manhole TA-50-72 via manhole 
71 on the north side of Pecos Drive. It has never been used. No other 
buildings in TA-35 are now connected to TA-50. 

d. TA-43- The effluent from TA-43 is nonradioactive sanitary sewage. It 
is pumped from TA-43 into a line that originally came from the (now 
demolished) Central Wastewater Treatment Plant, crossed Los Alamos 
Canyon east of TA-43, and furnished water to the cooling towers at the 
TA-3 power plant. At present, after crossing Los Alamos Canyon, the 
effluent from T A-43 is diverted to the T A-3 waste disposal plant via 
manhole No. 690 on the south side of East Jemez Road. 

Liquid radioactive industrial waste generated by T A-43 is stored in small 
containers, usually less than 5 gallons, and is periodically picked up by 
EM-7 and brought to TA-50. 

T A-48 - Radioactive industrial waste from T A-48 flows into manhole T A-
50-72. 

T A-52 - There is currently no radioactive industrial waste line from T A-
52 to T A-50. Line No. 65, along with the pump station, was removed in 
1989. 

5. Manhole TA-50-7 

This manhole, adjacent to and immediately east of TA-50-66, is not in use. 
Future plans include building a new unloading pad to replace T A-50-77, at which 
time manhole TA-50-7 will be removed. 

6. · T A-55, via monitor pit T A-50-57 

The monitoring pit T A-50-57 is currently in use but has been renumbered T A-50-
1 06. The four lines from T A-55 to T A-50-66 run through this pit. 

7. Manhole TA-50-72 

This is the final manhole on the radioactive waste collection system. From this 
manhole, all such waste flows into Building T A-50-1. 
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TABLE 2-15 (cont'd) 

II. 50-002: Tanks and Drain lines 

50-002 (a). Tank farm (T A-50-2) 

TA-50-2, WM-2, is an underground reinforced concrete structure. The roof is a few 
inches above grade and the bottom of the floor slab is about 17 ft below grade. 

1. Six flow-thru process tanks (maximum capacity 75,000 gal.): 

2. 

3. 

- two for incoming raw waste 
- one for sludge 
- two for treated waste storage 
- one for storing decontamination and decommissioning 

(0&0) wastes 

Cast-iron transfer lines 

Six cast-iron lines connect TA-50-1 to the equipment room in TA-50-2: one 1 0-in . 
and two 6-in. influent lines, and one 8-in. and two 2-in. effluent lines. They were 
installed when the T A-50 waste plant was constructed. 

Steel lines 

Four steel lines were added during the major upgrading project in 1984-1985, to 
connect Room 61 in Building T A-50-1 to the equipment room in T A-50-2. They 
comprise three influent lines (one 6-in., one 3-in., and one 1/2-in.) and one 6-in. 
effluent line. 

4. Cast-iron lines from drains 

' ' When the T A-50 waste plant was constructed, three cast"iron lines were installed 
to connect drains in Building TA-50-1 to the 0&0 tank in TA-50-2. They include 
one 3-in. and two 4-in. influent lines. 

5. In addition to the above-mentioned radioactive industrial waste lines, the follow
ing lines are in place and active: 

a. A 3-in. cast-iron line from a sink in the Vehicle Decontamination Facility 
to the 0&0 tank in T A-50-2. 

b. A 4-in. cast-iron line from the Decontamination and Laundry Area in 
Building TA-50-1 to the D&D tank in TA-50-2 . 

c. 

RFI Work Plan, OU-1147 (TA-50) 

A 4-in. effluent line and a 6-in. influent line in a buried concrete trench 
connect TA-50-2 with the 1 00,000-gal. emergency holding tank, T A-50-

2-73 May 1992 



TA-50 Background lnfonnation Chapter 2 

50-002(b). 

TABLE 2-15 (cont'd) 

90. The 4-in. effluent line comes out of the equipment room in T A-50-2 
and the 6-in. influent line dumps into the 25,000-gal. raw waste tank in 
T A-50-2. Neither line has ever been used. 

d. A 3-in. cast-iron radioactive industrial waste line connects the Hot Cell 
Area in T A-50-1 to the D&D tank in T A-50-2. 

Tank T A-50-67 

This tank is located in the underground vault (T A-50-66) and is being used for caustic 
waste from TA-55. 

50-002(c). Tank TA-50-68 

This tank, also in the underground vault (TA-50-66), is being used for acidic waste from 
TA-55. 

50-002(d). Aboveground storage tank designated T A-50-5 

• 

This stainless-steel, 5000-gal. nitric acid storage tank is located adjacent to the north wall • 
of the east wing of Building T A-50-1. It is part of the ion-exchange column system, which 
was built to remove radioisotopes that were not removed by the clariflocculator system. 
Because the concentration of these radioisotopes in the radioactive industrial waste 
influent has always been below DOE limits, there has been no need to use the system. 
At present, the tank is about one-quarter full. Future plans are to empty the tank and 
leave it empty until the ion-exchange columns have to be operated. (The tank would then 
be filled with sulfuric acid instead of nitric acid, because of the nitrate problems that 
develop when nitric acid is neutralized.) 

Ill. 50-003: Container Storage Areas 

50-003(a). Primary drum storage area·. 

This storage area, in Room 600 of Building T A-50-1, is used to store drums of TRU 
waste that has been mixed with cement, vermiculite, and water glass. 

50-003(b). Satellite storage area 

This area in Room 130 is used to store small amounts of radioactive industrial waste that 
is generated within the laboratories of Building T A-50-1. 

50-003(c). Temporary (<90 days) storage area at TA-50-2 

This SWMU is really in two storage areas. One is the paved area immediately south of 
TA-50-2. Polyethylene carboys, known as "Tuff Tanks," are stored here and eventually 
dumped into TA-50-2. The second area is a space on the asphalt paving between the 
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north wall of the Vehicle Decontamination Facility and the south wall of the east wing of 
TA-50-1. Here, 55-gal. drums containing radioactive industrial waste in the form of filter 
cake are stored. 

50-003(d). Modular storage shed designated TA-50-114 

This modular steel shed sits on a concrete pad. It is used for greater-than-90-days 
storage of various wastes from SWMU 50-003(c). 

50-003(e). Four barrels under a tarp near TA-50-125 

T A-50-125 is a small metal shed set against the perimeter fence south and west of 
Building TA-50-69. At the present time there are no barrels anywhere near the shed, and 
Robert Gonzales, the building engineer for T A-50-69, has no knowledge of any drums 
being stored under a tarp near TA-50-125. 

IV. 50-004: Waste Lines 

50-004(a) . Radioactive waste line from Building 1 west under incinerator building 

This 6-in. vitrified clay pipeline that came to TA-50 from the Pajarito Road sites was 
known to have leaked and was removed in 1975. Five hundred and twenty feet of it was 
removed from a point east of Pecos Drive to a point near the western edge of the parking 
lot on the west side of Building T A-50-1, to clear the construction area for Building T A-50-
37. Later, Buildings T A-50-54 and T A-50-69 were constructed over the original line 
location. A new line was installed south of the future building construction areas. The 
removed pipe and contaminated soil were hauled to the disposal pits at T A-54. 

50-004(b). Concrete vault and underground tanks from the TA-50-3 tank farm 

T A-50-3 was an underground reinfor~ed concrete structure divided into three stainless
steel-lined tanks having capacities o( 1 ,000 gal., 2,000 gal. and 4,500 gal. In 1989 the 
earth was removed from around the outside walls of the tank farm and the structure was 
removed in one piece, loaded on a truck, and taken to TA-54 for disposal. The soil under 
the tanks was sampled after the structure was removed. Isaac Suazo does not recall any 
soil being removed deeper than the bottom of the slab after the structure was removed. 

50-004(c). Drainlines and associated manholes 

Thirteen radioactive industrial waste lines and three manholes were listed as being 
removed between 1981 and 1989: lines 44, 45, 45a, 46, 47, 48, 48a, 49, 54, 55, 56, 65, 
and 67; and manholes T A-50-6, T A-5Q-55, and T A-50-56. All of these lines and man
holes were confirmed as removed except line 56. This line is in service and connects a 
floor drain in Room 36 of Building T A-50-1 to an active 1 0-in., cast-iron radioactive 
industrial waste line that goes to structure T A-50-2. (The point of connection to the 1 0-in . 
cast-iron line is under the floor slab of the Vehicle Decontamination Facility.) 
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V. 50-005: Nonradioactive Liquid Waste Treatment Plant 

This treatment system is located in Rooms 24B and 34 of Building T A-50-1. The Room 
24B facility, used for cyanide, chrome-plating solutions (copper and lead), acids, bases, 
and heavy metals, has been used very little and is not in operation at this time. 

A mercury reclamation facility, located inRoom 34, has been operated intermittently for 
the past several years. This facility is scheduled for regular operation in the near future, 
to reclaim mercury from solutions stored within the laboratory. 

VI. 50-006: Operational Releases 

50-00S(a). Upper Ten Site Canyon 

This area was contaminated following a sump overflow at TA-50-2. Radioactive wastes 
were present in the released liquid. 

50-006(b). Stained soil (mineral oil) beneath active radiator on the west wall of TA-50-
37 (incinerator building) 

This radiator cools the mineral oil that drives a fluid coupling between an electric motor 
and a blower. It is not on the west wall of Building TA-50-37, but mounted on a concrete 
foundation approximately 25 ft west of the wall. The radiator leaked some mineral oil on 
the asphalt paving around the concrete foundation. 

On 9/18190 a small-job ticket was issued. The area around the radiator was washed with 
a degreaser and steam, and the fluid was picked up with a vacuum cleaner. The spots 
were removed and the soapy fluid disposed of in the acid waste drain in Building 37. In 
the near future, the radiator, the fluid coupling, the concrete foundation on which the 
radiator is now secured, ~nd the asphalt near the concrete foundation will be removed. A 
new direct-drive motor will be install~d. on a new concrete foundation, and the area will 
be patched with new asphaltic concrete paving material. 

50-006(c). Airborne releases (plutonium and mixed fission products) from radioactive 
waste plant (hoods, etc.) 

50-006(d). Treated liquid effluent from TA-50-1 into Mortandad Canyon (NPDES permit
ted) 

Monitoring done on a routine basis. 

50-006(e). Soil around diesel fuel tank (aboveground) at the incinerator building (TA-50-
37) 

On May 15, 1990, work order 6-5737-17 was issued to Pan Am to remove both the diesel 
fuel tank and the supply and return lines as far as the concrete approach ramp to the 
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door at the southwest corner of Building TA-50-37. The diesel fuel tank was located a 
few feet from the paved area south of Building 37 and about 30ft south of the building's 
southwest corner. The tank was removed, steam cleaned, and sent to salvage. The 
tank's foundations were removed, and the supply and return lines were dug up and 
capped near the building. There is no record of any leaks from this tank. 

VII. 50-007: Incinerator Complex 

This incinerator complex, for combusting both solids and liquids containing radionuclides 
and organics, incorporates many release controls. Liquid effluent from the offgas treat
ment system goes to the treatment plant and solid wastes to the Area UArea G landfill. 
Exhaust air passes through the HEPA system. The only release is treated air. 

The facility is not being used at present. Incineration was originally scheduled to resume 
in late FY93 but, because of funding shortages, a new date {latter part of FY94) has been 
set. An environmental assessment for the hours of operation and level of toxicity is being 
worked on by the EPA; a permanent permit for handling mixed waste is expected to be 
issued in the near future. The operating group currently has an interim work permit for 
handling mixed waste. (A New Mexico state permit is not required to operate the incin
erator.) 

Incinerator equipment is being upgraded: all fiberglass process piping has been replaced 
with CT76-Hasteloy. A sampling train (to take samples off the process line) and a gravity 
ash system have been designed (these two projects should take about 6 months to 
complete once construction has been scheduled). 

VIII. 50-008: Volume Reduction Facility 

This facility cuts up metallic waste containing TRU (ducts, plenums, gloveboxes, etc.), 
compacts them, and packages the waste for storage at TA-54. Liquids go to TA-50-1, 
and air emissions are monitored. Because of the Joss of key personnel, this facility has 
been inactive since January 1991. dperations are scheduled to start again in early 1992 
and to continue for the next 1 0 to 15 years. 

Long-range plans call for a larger unit to be set up at T A-54 by 1998. This unit will cut up 
the waste and package it for shipment to the WIPP site. 

IX. 50-009: Area C Landfill 

This landfill for radioactive and mixed waste was in use from 1948 to 1969. It contains 
about 3.65 x 1 ()6 ft3 of waste in pits and shafts, including a chemical waste disposal pit, 
covering a total of 11.8 acres. Waste includes radionuclides, metals, hazardous waste, 
liquids, solids, and gases . 
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X. 50-010: Decontamination Facility 

This facility is on the south end of Building 1 and is used to clean radioactive contamina
tion from vehicles and other objects. It was built in 1 984 as part of the T A-50 Upgrading 
Program. Only radioactive industrial waste (LL W} is handled in this area. Liquids go to 
the tank farm (T A-50.2) via drain and line, and solid wastes go to Area G for burial. 
Wastes are primarily radionuclides. Contaminated acids, hauled in from other technical 
areas in "Tuff Tanks," are pumped either directly to TA-50-2 or to TA-50·1 for neutraliza
tion and then to T A-50-2. 

XI. 50-011: Septic Systems 

50..011(a). Decommissioned septic system, including tank (TA-50-10}, manhole (TA-
50.9}, a sanitary distribution box (TA-50-11), and an infiltration shaft on the 
east side of the distribution box 

The entire original septic system was removed in 1984 as part of the T A-50 Upgrading 
Program. In 1978, a 4-ft-diameter 50-ft shaft was drilled at the east end of the leach field 

• 

to increase the capacity of the field to handle effluent from the septic tank. The shaft was 

1 filled with 3/4-in. aggregate and is probably still in place. 

50..011(b). Active sanitary waste system of drainlines 

According to a Ralph M. Parsons Company drawing, LA-RV-CS, Lab Job 5872-50, ENG
C-44430, the existing sanitary system was installed aspart of theTA-50 Upgrading 
Program. Sewage drains from Building T A-5Q-1, via 6-in. ductile iron drainlines, to lift 
stations. One station is located near the northwest corner of the building and one near 
the southwest corner. From the lift stations, 4-in. and 6-in. vitrified clay pipes carry the 
waste to a main west of Building TA-50-1, which runs to a manhole on the north side of 
Pecos Drive. This sanitary sewer system is not monitored. 
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LONG-RANGE AND INTERIM PLANS FOR TA-50 SWMUs 

50-001 THROUGH 50-005,50-010, AND 50-011 

I. 50-001: Radioactive Liquid Waste Treatment Plant 

50-001(a). Treatment facility 

This facility is to be replaced. The new facility will be located at the intersection of Pajarito Road 
and Puye Road (current site of TA-63 ). It will take over all of the functions now being carried out 
at T A-50 except the Room 60 transuranic waste treatment (to be discussed later). The new 
facility will be designed to meet the DOE 6431A requirements and the DOE 5480-11 As Low As 
Reasonably Achievable (ALARA) requirements (the latter ensuring that operating personnel will 
be protected to the greatest extent possible from radiation). 

Present plans call for this facility to be a Major Systems Acquisition project in the 1995 presiden
tial budget. Money is available for the preliminary (pre-conceptual design) work, and money has 
been allocated from the 5-year plan activity data sheet to proceed with Title I and Trtle II work. 

Plans and projected funding for the principal distinct operations within the liquid waste treatment 
facility are described below. 

1 . Wiped film evaporator 

Long-range plan: This operation will be included in the new facility. 

• Interim plan: The equipment has been inactive because of a lack of personnel. 
It is planned to start the operation so that the existing facility can meet the 
biological monitoring requirements. 

Funding has been allocated in the 5-year plan, but operating staff can be ac
quired only when the funds are approved. 

2. Two clariflocculators (Room 116) · 

', 
• Long-range plan: These will continue to operate until the new facility is con

structed. 

Interim plan: None 

• Funding: None 

3. pH adjustment tank (Room 16) 

• Long-range plan: The existing tank (grit chamber) leaks and is being bypassed. 

• 

The new facility will include a new unit for flow metering and pH adjustment. 

Interim plan: The old grit chamber will be decontaminated but probably not 
decommissioned. 
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• Funding: This project is high on the GPP priority list. Money is expected to be 
available. 

4. Horizontal-evaporator storage tank (Room 70A) 

• Long-range plan: This tank is part of the wiped film evaporator equipment and 
will come on line at the same time. 

• Interim plan: None 

Funding: None required. 

5. Decant storage tank (Room 61) 

• Long-range plan: This 1 0,000-gal. tank, used in TAU waste treatment, is being 
modified to replace the 25,000-gal. sludge tank at T A-50-2. It should be operable 
by January or February of 1992. 

• Interim plan: None 

• Funding: Funds are available . 

6. Rotary drum vacuum filter (Room 1168) 

• Long-range plan: A sludge dewatering process of some type will be installed in 
the new facility. 

• Interim plan: None. 

• Funding: None required. 

7. Two gravity filtration devices (Room "\ 16) 

• Long-range plan: A filtration process of some type will be installed in the new 
facility. 

• Interim plan: None. 

• Funding: None required. 

8. 100,000-gal. emergency holding tank (TA-50-90) 

• Long-range plan: None. 

• Interim plan: None . 
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• Funding: None . 

9. Two waste (flash) mixers (Room 116) 

Long-range plan: None. 

• Interim plan: None. 

• Funding: None. 

1 0. Drum tumbler operation (Room 60A) 

• Long-range plan: This operation will be part of a new pre-treatment facility that 
will be constructed south and east of WM-66. The new facility will replace the 
existing TRU waste treatment operation in Room 60, which will be decontami
nated and decommissioned. 

• Interim plan: None . 

• Funding: This project is a 1996 line item estimated at about $10,000,000. Title I 
is now complete. 

11. Liquid effluent outfall (Mortandad Canyon) 

• 

• 

50-001(b). 

Long-range plan: The present system will continue to be used as long as T A-50-
1 operates. When the new facility near TA-63 is completed, a new double 
(encased) line will be used to carry treated waste to the outfall. 

Interim plan: None . 

Funding: The new line to the outfall in Mortandad Canyon is included in the 1995 
line item money for the new plant near TA-63. 

Drainlines (for transporting liquid waste to the treatment facility) and 
manholes 

1. TA-55 to TA-50-66 

• Long-range plan: A new 8-ft-diameter utility tunnel is planned, from 
TA-55-PF4 to the new pre-treatment facility that will be built south and east of 
WM-66 at TA-50. (see I, 50-001(a), 10, above). This tunnel will carry the acidic 
and caustic TRU waste from T A-55; it will make possible both visual inspection 
and the addition of other lines, as needed, in a cost-effective manner. A prelimi
nary estimate is $8 million to $9 million . 
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A new buried line is also planned, to carry the effluent from the TRU waste pre
treatment plant to the new facility near T A-63. 

• Interim plan: The existing lines from T A-55 to T A-50-66 will not vacuum-test and 
are suspected of leaking. They will be removed and replaced with buried, double 
(encased) polypropylene lines in March 1992. Title I and Title II are complete. 

• Funding: The interim plan has been funded as a line item and the money has 
been approved. The utility tunnel is to be funded as a 1997 line item in the 
presidential budget. 

2. Collector manhole TA-50-72 to grit chamber in TA-50-1 

• Long-range plan: This line will remain active until the new facility near 
TA-63 comes on line. It will include a new radioactive waste line from manhole 
72. 

• Interim plan: None. 

Funding: The new line will be funded as a 1995 line item. 

3. T A-50-69 and T A-50-37 

• long-range plan: None. 

• Interim plan: None. 

• Funding: None. 

4. TA-2, -3, -35,-43, -48 and -52 via manhole TA-50-72 

• long-range plan: None. 

• Interim plan: None. 

• Funding: None. 

5. Manhole TA-50-7 

• long-range plan: This manhole will be decontaminated and decommissioned as 
part of a project to build a new unloading station to replace TA-50-77. 

• Interim plan: None. 

Funding: Construction of the new unloading station will be funded as a part of 
the 5-year GPP plan. 
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T A-55 via monitor pit TA-50-57 (now designated T A-50-1 06) 

• Long-range plan: This pit will be eliminated when the utility tunnel from T A-55-
PF4 to T A-50 is constructed. 

Interim plan: The pit will be enlarged when the new buried lines between T A-55 
and T A-55-60 are installed in March 1992. 

• Funding: Funds to enlarge the pit are included in the project to install the new 
lines. 

7. Manhole T A-50-72 

• Long-range plan: None. 

• Interim plan: None. 

• Funding: None. 

• II. 50-002: Tanks and Drainlines 

• 

50-002(a). Tank farm (TA-50-2) 

1 . Row-thru process tanks 

2. 

• Long-range plan: It is assumed that T A-50-2 is leaking. This structure will be 
phased out as storage for raw radioactive industrial waste and a new tank farm 
will be installed as part of the new plant near T A-63. 

• Interim plan: For the short term, the concrete top of the 25,000-gal. raw waste 
storage tank will be removed and the tank will be decontaminated. A 20,000-gal. 
steel tank will be installed and attached to the existing effluent and influent 
systems. The new top will include an access manhole. The 25,000-gal. sludge 
tank will also be replaced, with the 1 0,000-gal. decant storage tank in Room 61 
(see I, 50·001 (a), 5). The two 25,000-gal. treated waste tanks will continue to be 
used, as will the treated waste line to Mortandad Canyon. 

• Funding: Funds will have to come from the 5-year GPP plan. No priority has yet 
been assigned to these projects. 

Cast-iron transfer lines 

Long-range plan: Option 1 is to construct a utility tunnel between 
TA-50-1 and TA-50-2. Option 2 is to dig up the cast-iron lines and replace them 
with double (encased) lines. 
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• Interim plan: None. 

• Funding: 5-year GPP plan. No priority yet assigned. 

3. Steel lines from Room 61 

• Long-range plan: A dedicated utility tunnel will be constructed. 

• Interim plan: None. 

Funding: 5-year GPP plan. Priority has not yet been assigned. 

4. Cast-iron lines from drains in Building T A-50-1 

• Long-range plan: None. 

Interim plan: None. 

• Funding: None . 

5. Additional radioactive industrial waste lines (3-in. line from sink in the Vehicle Decontami
nation Facility, 4-in. line from Decontamination and Laundry Area, and 3-in. line from Hot 
Cell Area run to the D&D tank at T A-50-2; a 4-in. effluent line and a 6-in. influent line 
connect TA-50-2 to the 100,000-gal. emergency holding tank). 

• 

• 

• 

50-002(b). 

50-002(c). 

• 

• 

• 

Long-range plan: The lines associated with the 100,000-gal. emergency holding 
tank will be rerouted to the new T A-50-2 if it is constructed. 

Interim plan: The 6-in. influent line from the 1 00,000-gal. emergency holding 
tank will be connected to the planned 20,000-gal. steel tank. 

Funding: 5-year GPP plan. No priority has been set. 

Tank TA-50-67 (caustic waste holding tank in underground vault TA-50-66) 
and 
Tank TA-50-68 (acid waste holding tank in underground vault TA-50-66) 

Long-range plan: Once the pre-treatment plant for TRU waste from T A-55 is 
constructed, these tanks will be used only for emergency storage. 

Interim plan: None . 

Funding: Line item in pre-treatment plant project . 
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Aboveground nitric acid storage tank (designated TA-50-5) 

long-range plan: If it becomes necessary to use the tank, it will be emptied of 
nitric acid and refilled with sulfuric acid. This will eliminate the nitrate problem 
that occurs when the nitric acid is neutralized. 

Interim plan: None . 

Funding: None . 

Ill. 50-003: Waste Storage Areas 

50-003(a). Primary drum storage area (Room 600) 

long-range plan: This storage area will be replaced by a new area in the pre
treatment plant that is to be constructed (see 1., 50-001 (a), 1 0). 

• Interim plan: None . 

• Funding: None . 

50-003(b). Satellite storage area for analytical laboratories 

long-range plan: None. 

• Interim plan: None 

• Funding: None . 

50-003(c). Temporary(< 90 days) storage areas 

• 1. Area on asphah paving immediately south of T A-50-2 

• long-range plan: None. 

• Interim plan: None. 

Funding: None. 

2. Asphah-paved area between north wall of Vehicle Decontamination Facility and south 
wall of east wing of T A-50-1. 

• long-range plan: This area will be covered with a roof, and a drum elevator will 
be installed to the first floor of TA-50-1. The present chain hoist and cantilever 
monorail will be decommissioned. 
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• Interim plan: None . 

• Funding: 5-year GPP plan . 

50-003(d). Modular shed designated TA-50-114 

• Long-range plan: None . 

• Interim plan: None . 

• Funding: None . 

IV. 50-004: Decommissioned Tanks and Waste Lines 

Long-range plan: None. 

• Interim plan: None. 

• Funding: None. 

V. 50-005: Nonradioactive Waste Treatment Plant (Rooms 24B and 34 of Building 1) 

• Long-range plan: The operations of the nonradioactive waste treatment facility will be 
taken over by the new plant to be constructed near T A-63. 

Interim plan: None. 

• Funding: Included as a line item in the 1995 project to build the new plant. 

VI. 50-010: Radioactive Decontamination Facility 

• Long-range plan: This facility will not be replaced as part of the new plant. It will remain 
in use at TA-5D-1. 

• Interim plan: None. 

Funding: None. 

VII. 50-011: Septic Systems 

50-011(a). Decommissioned septic systems 

• Long-range plan: None . 

• Interim plan: None . 

RFI Work Plan, OU-1147 (TA-50) 2-86 May 1992 

• 

• 

• 



• 

• 

•• 

Chapter 2 

• 

50-011(b). 

• 

• 

TABLE 2-16 (cont'd) 

Funding: None . 

Active sanitary waste system 

Long-range plan: None . 

Interim plan: None . 

Funding: None . 
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Standard, which applies to all· routes, including ingestion (ESG 1990, 0309). 
There is currently no evidence of any man-made radionuclides in Los Alamos 
drinking water (ESG 1990, 0309). 

The current lack of data on hazardous waste constituents in environmental 
samples from TA-50 precludes any assessment of health and environmental 
impacts. 

With regard to possible effects of theTA-50 RFI itself on public health and the 
environment, NEPA documentation is in process. The biological survey found no 
significant impacts on wetlands, critical habitat, or threatened or endangered 
species. The archaeological survey is not complete, but no signifiCant findings 
are expected. 
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3.0 ENVIRONMENTAL SETTING OF TA-50 

The climate, geology, topography, stratigraphy, soil characteristics, and 
hydrology of T A-50 are discussed in this section. An understanding of these 
factors is essential for determining potential contaminant migration pathways. 

3.1 Climate 

Los Alamos County has a semiarid, temperate mountain climate. Detailed 
climate information, including frequency analyses of extreme events, is given in 
Bowen (1990, 0033) and summarized in Section 2.5.3 of the IWP. Climatic 
aspects of interest include 

• atmospheric transport of contaminants: speed, frequency, direction, and 
stability of winds; 

• surface water runoff, infi~ration, and evaporation potential: precipitation 
form, frequency, and intensity. 

3.1.1 Winds 

Wind speed and direction are measured at five locations around the Laboratory 
(ESG 1989, 0308). Wind speeds are generally less than 2.5 mls (5.5 mph) 
about 40% of the time and greater than 5 rnls (11 mph) about 20% of the time. 
Strong winds occur mainly in the spring. The predominant wind direction, 
especially for strong winds, is to the north-northeast. 

3.1.2 Precipitation 

Forty percent of the precipitation on the Pajarito Plateau occurs as brief, intense 
thunderstorms during July and August, which often produce signifiCant runoff of 
surface water. Winter snowfall averages 130 em (51 in.) annually (ESG 1989, 
0308). The prevalence of short, intense precipitation events suggests that water
driven erosion of surface soils is an important mechanism in transporting surficial 
contaminants at T A-50. 

3.2 Topography 

The geographic setting of the Laboratory is described in Section 2.1 of the IWP. 
The Los Alamos National Laboratory is in Los Alamos County, north-central New 
Mexico, approximately 100 km (62 mi) north-northeast of Albuquerque and 40 
km (25 mi) northwest of Santa Fe. The Laboratory and the adjacent 
communities of Los Alamos and White Rock are on the 111-km2 (43-mi2) 
Pajarito Plateau, which is a series of finger-like mesas separated by deep 
canyons oriented east-west to northwest-southeast. Mesa tops range in 
elevation from about 2400 m (7870 ft) on the west (eastern flank of the Jemez 
Mountains) to about 1800 m (5900 ft) at their eastern margins above the 
Espanola Valley and White Rock Canyon. 

T A-50 is located along Pajarito Road in the central northern half of the 
Laboratory, on the Mesita del Suey; it is bounded by Two Mile Canyon, Canada 
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del Suey, Ten Site Canyon, and Mortandad Canyon. Mesa elevations range 
from 2194 to 2218 m (7200 to 7280 ft). 

3.3 Geology 

The geology of TA-50 reflects its position on the Pajarito Plateau, which extends 
east from the Jemez Mountains, and on the western margin of the Espanola 
Basin segment of the Rio Grande rift. The following discussion is specifiC to the 
geology in the immediate vicinity of TA-50 and is restricted to those rock units in 
the vadose zone and the upper saturated zone that are considered relevant to 
site characterization and remediation. 

Numerous geologic maps cover regional and local areas, including those of 
Griggs and Hem (1964, 0313) for geohydrologic studies in the los Alamos area 
and those of Smith et al. (1970, 07-0061) for volcanological mapping of the 
Jemez Volcanic Reid. Kelley (1978, 0534) prepared a regional tectonic map of 
the Rio Grande rift in the Jemez Mountains area. Maps showing local 
stratigraphic and structural features include Galusha and Blick 1971, 01 08; 
Aubele 1978, 07-0034; Dethier and Manley 1985, 0249; and Goff et al. 1990, 07-
0041). There are also unpublished maps by D. E. Broxton and M. A. Rogers. 
The most recent maps have focused on the Pajarito fault system (Dransfield and 
Gardner 1985, 0082; Gardner and House 1987, 0110). Vaniman and Wohletz 
(1990, 0541) have produced a geologic map centered on TA-55 that synthesizes 
previous work with new studies of the structure of the Rendija Canyon and Guaje 
Mountain fault branches of the Pajarito Fault system (Color Plate 3-1 ). 

TA-50 is underlain by Miocene through Pleistocene volcanic and sedimentary 
rocks. Ftgure 3-1 shows schematically the stratigraphy of the site, as well as 
anticipated depths of stratigraphic contacts and thicknesses of rock units 
projected from lithologic logs of drillhole EGH-LA-1 (Sigma Mesa) and Test 
Well 8 (Mortandad Canyon). SignifiCant deviations may occur between projected 
and actual unit depths and thicknesses, particularly for the lower sedimentary 
units, because of the unique setting of TA-50. Factors that may affect the 
geometry of subsurface units include frequent and abrupt lateral and vertical 
facies variations in the lower sedimentary rock units, significant relief on 
paleotopographic surfaces on which rock units were deposited, and fault offsets 
in the older sedimentary units that are masked by younger volcanic rocks (which 
themselves show little or no 'displacement). 

3.3.1 Stratigraphy 

The stratigraphy of the upper rock units at T A-50 can be observed qirectly in 
exposures of outcrops on canyon walls and slopes south and north of the site 
(Vaniman and Wohletz 1990, 0541). The stratigraphy of lower units is inferred 
from some of the drillholes described above, from regional exposures to the 
north and east, and from regional geologic maps. Dransfield and Gardner (1985, 
0082) combined well data with geophysical investigations to develop structural 
contours of the base of the Bandelier Tuff of the Pajarito Plateau; their 
paleogeology shows the pre-Bandelier rocks to be dominated by Polvadera 
Group dacitic rocks in the west, Puye Formation fanglomerates in the northeast, 
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and basaltic lava flows of the Cerros del Rio in the southeast. More recent wori< • 
has modified this stratigraphy (Vaniman and Wohletz 1990, 0541). 

Figure 3-2 shows the stratigraphy and lithologies of rock units encountered in 
Test Well 8. Formational assignments for subsurface units in these drillholes 
should be considered preliminary until detailed petrographic studies can be 
performed. 

In the following paragraphs, we describe the major stratigraphic units at TA-50, 
from youngest to oldest. 

3.3.1.1 Soils 

The soils of the Pajarito Plateau are discussed in Section 2.6.2.3 of the IWP. 
Soils in the vicinity of TA-50 are poorly developed, as is typical of soils derived 
from Bandelier Tuff bedrock and formed under semiarid climate conditions. Soils 
in the vicinity of the Laboratory were mapped and described by Nyhan et al. 
(1978, 0161). Relevant soil data include 

• presence/absence, disturbed/undisturbed: 
• potential for wind and water erosion (particle size distribution and 

classification, vegetative soil cover); and 
• contaminant retardation/neutralization capability: ion-exchange capacity, pH, 

Kd, clay content, permeability. 

Soils on the mesa top surrounding TA-50 are mainly shallow, well-drained sandy • 
loams of the Hackroy series. As described by Nyhan et al. (1978, 0161}, "The 
surface layer of the Hackroy soils is a brown sandy loam, or loam, about 10 em 
thick. The subsoil is a reddish brown clay, gravelly clay, or clay loam, about 
20 em thick. The depth to tuff bedrock and the effective rooting depth are 20 to 
50 em." Hackroy soils are classified as Alfisols, in part reflecting the clayey 
subsurface horizons. Intermixed with the Hackroy soils on the mesa tops are 
small areas of deeper foams of the Nyjack series and patches of bedrock. The 
Nyjack soils are texturally similar to Hackroy soils but are thicker (50 to 102 em) 
and frequently exhibit pumice fragments in the lower levels (Nyhan et al. 1978, 
0161). 

Section 2.6.3.1.2 of the IWP. describes a distinct clay layer often found beneath 
the Hackroy and Nyjack soils. This layer has been cited, perhaps erroneously, 
as a possible barrier against infiltration of soil water into the underlying bedrock 
(Abeele et al. 1981, 0009; Weir and Purtymun 1962, 0228). In areas where soils 
have been removed or disturbed (such as most of OU-1147), this barrier may no 
longer exist (Abrahams et al. 1961, 0015). 

Within T A-50 there is limited natural or undisturbed soil cover because of building 
and parking lot construction. Soil on the surrounding mesa is approximately 0.9 
to 1.5 m (3 to 5 ft) thick (Rogers 1977, 0216). At the Area C landfill, each pit was 
back-filled to ground level with crushed tuff after it had been filled to capacity with 
waste. In 1984, clean fill, comprising 0.5 m {1.5 ft) of crushed tuff and 1 m (3ft) 
of topsoil, was brought in and used to cover a large part of Area C. The area 
was then seeded with a native gramagrass mixture. I 
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Figure 3-2 Simplified stratigraphy of Mortandad Canyon, based on cliff sections and Test Well 8 (from 
Baltz et al. 1963) . 
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3.3.1.2 Tshirege Member, Bandelier Tuff (1.13 Ma) 

The uppermost rock unit at TA-50 is the Tshirege Member of the Bandelier Tuff, 
which was erupted from the Valles caldera to the west (Smith and Bailey 1966, 
03n}. Rgure 3-3 is a schematic stratigraphic section that shows the lithologic 
features of the Tshirege Member. It is a compound cooling unit composed of at 
least four flow units of pale orange, crystal-rich ignimbrite. Upper flow units tend 
to be more welded than lower units. Row-unit boundaries are locally separated 
by surge deposits of fine-grained, cross-bedded crystal and pumice fragments 
(FISher 1979, 07-0007; Self et al. 1986, 0375}. 

Vapor-phase aheration in lower flow units is caused by post-emplacement 
cooling and migration of entrained magmatic gases (Crowe et al. 1978, 0041). 
Individual flow units contain vertical cooling joints that may or may not cross flow
unit boundaries. The spacing of cooling joints varies primarily with thickness of 
unit, emplacement temperature, substrate temperature, and topography (Crowe 
et al. 1978, 0041 ). The locations and relative quantities of cooling joints in the 
Tshirege Member along the southern border ofT A-50 are shown in Rgure 3-4. 

The Tshirege Member is composed of high-silica rhyolite with low concentrations 
of calcium, magnesium, iron, and high concentrations of incompatible trace 
elements (Gardner et al. 1986, 0310). It contains phenocrysts of sanidine and 
quartz and rare hypersthene and fayalite in a groundmass of shards, crystal 
fragments, and pumice. Lithic clasts consisting of Tschicoma dacites and 
andesites (Eichelberger and Koch 1979, 0083) are ubiquitous in the unit and 
commonly make up 1 to 2% of the rock. 

The groundmass mineralogy of the Tshirege Member has not been 
systematically mapped and characterized. Some preliminary field and laboratory 
studies indicate that the matrix in the central part of the Member has been 
devitrified to a mixture of alkali feldspar, quartz, and cristobalite. Vapor-phase 
zones also occur and are characterized by the presence of tridymite. The upper 
and lower parts of the Member are not devitrified and generally contain abundant 
volcanic glass. No studies have been done to determine whether alteration of 
the glassy zones has produced potentially sorptive minerals, such as zeolites 
and clays. In addition, the nature of the minerals within the tuff is not well 
understood. 

The Tshirege Member is only partially exposed in the Mortandad and Two Mile 
canyons near TA-50. Where exposed elsewhere on the Pajarito Plateau, the 
base of the Tshirege Member consists of 0.5 to 3 m (1.6 to 9.8 ft) of bedded 
ashfall tuff of the Tsankawi Pumice Bed (Bailey et al. 1969, 0019). The 
Tsankawi Pumice Bed consists of pumice lapilli and crystal fragments in a 
porous, massive-to-cross-bedded matrix of glass shards and pumice fragments. 
The unit is nonwelded and forms a thin, white, discontinuous marker bed near 
the break in slope in the canyons north of TA-50. This unit is generally poorly 
recognized in drill bit cuttings because rotary drills commonly pulverize the soft 
materials. 
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Unit 4: sandy tuff with small pumice fragments 

Mappable surge interval 

Unit 4b: nonwelded slope-forming interval 

Unit 3: poorly-welded cliff-forming tuff 
of Pajarito Mesa surface 

Unit 3b: nonwelded slope-forming interval 

Unit 2: moderately to densely 
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Figure 3-3 Schematic stratigraphy of the Tshirege Member in theTA-55 area . 
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Figure 3-4 Schematic geologic cross section for TA-50 and TA-55. 
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3.3.1.3 Cerro Toledo Rhyolite (1.13 to 1.50 Ma) 

Although the Cerro Toledo Rhyolite is present in channels north of Sandia 
Canyon (Heiken et at. 1986, 0316), it is not certain whether it is present beneath 
the Tshirege Member at TA-50. Because the Cerro Toledo Rhyolite is thin and 
its deposition was partially controlled by paleo-drainage patterns, it may not 
occur everywhere on the Pajarito Plateau. It was not found during drilling of well 
EGH-LA-1 (Sigma Mesa) just north of TA-50 but is well exposed in Pueblo 
Canyon north of DP Mesa. In that area, the Cerro Toledo Rhyolite consists of up 
to 10 m (32 ft) of interbedded ashfall tuffs, pumice beds, and epiclastic 
sediments in paleochannels. Pumice lapilli consist of high-silica rhyolite (Stix et 
al. 1988, 0218) and are typically aphyric except for rare, black biotite 
microphenocrysts. Sources of pyroclastic materials are rhyolitic vents, mostly in 
the Toledo embayment of the Valles caldera. 

In lower DP Canyon, the Cerro Toledo Rhyolite consists of four to five Plinian 
beds intercalated with discontinuous, channelized fluvial sands and gravels. The 
fluvial matrix consists mainly of dacitic fragments and rhyolitic pumice; lenses of 
dacitic gravels and cobbles are also common. Thin, discontinuous soil horizons 
are seen at the top and bottom of the unit, which is about 10 m (33 ft) thick at 
this location. 

On the north side of Los Alamos Canyon below T A-21, the Cerro Toledo Rhyolite 
consists of three ashfall (Plinian) beds with localized surge deposits. Lower 
horizons are reworked by fluvial processes and contain a high proportion of 
dacitic clasts derived from the Tschicoma Formation (Smith et at. 1970, 07-
0061 ). The Plinian sequence is overlain by a discontinuous soil horizon marking 
the contact with the overlying Tshirege Member. The Plinian deposits are 
draped over a course conglomeratic bed that contains dacite boulders in a dacitic 
sand-and-gravel matrix. the contact of this boulder bed with the underlying Otowi 
Member is covered by talus. The entire Cerro Toledo sequence is exposed at 
this location, and is about 7 m (23ft) thick. 

3.3.1.4 Otowi Member, Bandelier Tuff (1.50 Ma) 

The Otowi Member of the Bandelier Tuff was emplaced during the formation of 
the Toledo caldera, which is now known to be 'coincident with-but mostly 
obliterated by-the later Valles caldera (Nielson and Hulen 1984, 0151; Self et al 
1986, 0375; Heiken et at. 1986, 0316; Potter and Oberthal1987, 0182). At DP 
Mesa, where it is exposed, the Otowi Member is a nonwelded vitric ignimbrite 
(ashflow tuff) that is made up of several flow units. It is a highly porous, poorly 
indurated, slope-forming unit that is partially exposed in the lower part of the Los 
Alamos Canyon. Generally speaking, the Otowi Member is lighter colored and 
less welded than the overlying Tshirege Member and is more prone to forming 
conical mounds (called "tent rocks") during erosion (Crowe et at. 1978, 0041). 

The phenocryst assemblage and rock chemistry of the Otowi Member are nearly 
identical to those of the Tshirege Member, and individual hand samples of the 
two units are difficult to distinguish. However, lithic clasts are typically more 
abu11dant in the Otowi Member. The matrix mineralogy of the Otowi Member has 
not been systematically studied and should be more fully characterized. 
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Preliminary field studies in the northeastern part of L.ANL indicate that the Otowi 
Member is vitric throughout. Zones of devitrification and vapor-phase alteration 
appear to be absent. 

The base of the Otowi Member consists of the Guaje Pumice Bed (Griggs and 
Hem 1964, 0313), a pumice fall unit that reaches a thickness of about 7 m (23ft) 
around the Pajarito Plateau. Pumices in the unit are as large as 15 em (6 in), 
and the unit is extremely permeable. The Guaje Pumice is not exposed at T A-
50, but excellent exposures can be found in deep canyons north and east of the 
site. 

3.3.1.5 Puye Formation (1.5 to 7? Ma) 

The Puye Formation is an extensive, volcanogenic, alluvial-fan complex that 
spreads eastward from the Tschicoma volcanic center in the Jemez Mountains 
(Griggs and Hem 1964, 0313; Turbeville et al. 1989, 0221 ). The Puye Formation 
is not exposed at TA-50, but its presence is known from nearby drill holes. In 
general, the Puye Formation is a conglomeratic unit consisting of dacitic to 
andesitic cobbles and boulders in a volcanic sand matrix. The volcanic clasts 
are usually porphyritic and contain abundant phenocrysts of feldspar, 
hornblende, biotite, pyroxene, and quartz. White ash beds of dacitic to rhyolitic 
composition are interbedded with the conglomerates and serve as useful 
stratigraphic markers; unfortunately, these ash beds are rarely recognized in 
cuttings from drillholes. · 

Puye deposits are commonly interbedded with basaltic lava flows and ashfalls of 
the Cerros del Rio near the top of the section, particularly on the east side of the 
Pajarito Plateau (Smith et al. 1970, 07-0061). In drillhole Otowi 4, a basalt flow 
38 m (125 ft) thick is interbedded with gravels in the upper part of the Puye 
Formation. The lateral extent of this basalt beneath TA-50, and its possible 
correlation with basalts that occur at a similar stratigraphic level east of the site, 
cannot be determined without relatively deep drilling. The Puye Formation is 
183 m thick beneath Sigma Mesa (well EGH-LA-1) and is interbedded with 
Tschicoma dacite/andesite flows and Cerros del Rio basalt flows. Similar lava 
flows could exist beneath T A-50. 

The age of most exposed Puye deposits is bracketed between 1.9 and 3.5 Ma 
(Turbeville et al. 1989, 0221), but this age estimate is based largely on dating of 
the intercalated ash beds and volcanic clasts derived from the Tschicoma 
Formation. It is likely that fanglomerates of the lower Puye Formation 
interfingered with fluvial deposits of the upper Santa Fe Group as volcanic 
detritus shed from the Jemez Mountains into the developing Espanola Basin. 
These deposits may also be interbedded with axial gravels of the ancestral Rio 
Grande (Totavi Lentil), as indicated by the lithologic logs from EGH-LA-1. 

3.3.1.6 Santa Fe Group (>12.4 to -7 Ma) 

Rocks of the Santa Fe Group consist of grey to tan to pale orange arkosic, fluvial 
sandstone, siltstone, and conglomerate with subordinate eolian deposits, ash 

• 

• 

beds, and lacustrine rocks (Galusha and Blick 1971, 0108; Manley 1979, 0349; • 
Cavazza 1989, 0242; Aldrich and Dethier 1990, 0017). A true appreciation of the 
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complexity of this unit and its depositional history can be obtained only through a 
study of the literature. Deposits of the Santa Fe Group are interbedded with 
basalts of the Cerros del Rio and andesites and dacites of the Tschicoma 
Formation. Santa Fe rocks also interfinger with lower fanglomerates and the 
Totavi Lentil of the Puye Formation. 

Present interpretation suggests that within the Pajarito Plateau area, Santa Fe 
Group rocks to the east belong to the Tesuque Formation and to the west to the 
Chamita Formation. The Tesuque Formation rocks are typically pale pink and 
have abundant Precambrian fragments from sources to the northern and eastern 
parts of the Rio Grande rift. The Tesuque Formation is well exposed east of the 
Rio Grande and is observable in drillhole Otowi 1 below 1738 m (5700 ft). In 
drillhole Otowi 4, a thin pink siltstone at an elevation of 1698 m (5570 ft) may be 
ofTesuque affinity. 

3.3.1.7 Chamlta Formation 

Chamita Formation rocks are similar in appearance to Tesuque rocks but contain 
a higher percentage of limestone and volcanic fragments (Dethier and Manley 
1985, 0249}. Gravel and sand units in the bottom of drillhole Otowi 4 may be 
correlative with the Chamita Formation because they contain primarily porphyritic 
volcanic fragments and do not appear to be typical Tesuque rocks. On the other 
hand, these units may represent an unusually thick accumulation of the Puye 
Formation interbedded with the Santa Fe Group. Correct formational 
assignments will require detailed sedimentological and petrographic studies of 
these units in available cuttings and exposed outcrops. Irrespective of 
formational assignment, sedimentary rocks penetrated by Otowi 4 contain much 
more coarse sand and gravel than rocks at similar elevations in drillhole Otowi 1. 
The differences between the lithologies of the deep sedimentary units in Otowi 1 
and 4 indicate that frequent and abrupt lateral facies variations are an additional 
complication that must be considered in site characterization. 

Two Java flows interbedded with the upper Santa Fe Group have tentatively been 
identified in drillhole Otowi 4. Hand lens examination suggests that these units 
are porphyritic andesites or dacites of the Tschicoma Formation. Additional work 
is required to determine their compositions and stratigraphic assignments. 

3.3.2 Structure 

TA-50 is part of the Pajarito Plateau, which lies within the Espanola Basin of the 
Rio Grande rift. The plateau, which dips several degrees to the east and 
northeast, is cut by the Pajarito fault system. The Pajarito fault forms the 
western margin of the Espanola Basin and has had Holocene movement and 
historical seismicity (Gardner and House 1987, 0110). In addition to the main 
trace of the Pajarito Fault, two other faults rupture the surface of the Bandelier 
Tuff just west of TA-50: the Guaje Mountain and Rendija Canyon faults. Where 
exposed to the north, these faults are characterized by zones of gouge and 
breccia up to several meters wide and have produced a visible offset of 
stratigraphic horizons. Displacement on the Guaje Mountain and Rendija 
Canyon faults decreases south of DP Mesa, and discrete faults are replaced by 
zones of intense fracturing superimposed on the network of cooling joints in the 
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Bandelier Tuff. These fracture zones are more likely to cross the flow-unit and 
lithologic-unit boundaries than are cooling joints (Gardner 1990, 07-0010); thus, 
they may provide more continuous and more deeply penetrating flow paths for 
groundwater migration than cooling joints. Many of these fractures are filled with 
clay ancllor caliche. 

Dransfield and Gardner (1985, 0082) integrated a variety of geologic data to 
produce structure contour and paleogeologic maps of the pre-Bandelier Tuff 
surface beneath the Pajarito Plateau. Their maps reveal that subsurface rock 
units are cut by a series of normal fauhs that dip westward; the overlying 
Bandelier Tuff is not displaced by these buried faults. 

Purtymun et al. (1978, 0207) drilled five semi-horizontal coreholes beneath the 
waste pits on Mesita del Suey, near the contact between subunits 2a and 2b of 
the Bandelier Tuff (see Rg. 1-1, Chapter 1). The holes range from 73 to 92 m 
(240 to 301 ft) long and are about 12 to 14 m (40 to 46ft) below the mesa top. 
Numerous cooling joints (37 to 100 per 100ft) were encountered; 19% are open 
with slight weathering of the joint face, 72% are filled or plated with brown clay, 
and 9% are filled or plated with caliche. Some joints are filled with clay beneath 
a thin layer of soil at the mesa top and are open at deeper levels. Major joints 
are vertical or with dips of >70°. 

• 

Fracture mapping by D. Vaniman and K. Wohletz (1990, 0541) for the LANL 
Seismic Risk program has shown that fracture frequency and aperture widths 
increase toward mesa margins, where large blocks· tend to shift outward as the • 
mesa erodes, and also increase over projected fauh traces. One such fauh trace 
passes along the eastern edge of TA-50 and another 580 m (1900 ft) west of the 
margin of the technical area (Color Plate 3-1 and Rg. 3-1). Numerous 
microstructures characterize the Bandelier Tuff. These include micrograbens up 
to 76 m (25 ft) across and 23 m (75 ft) long that present vertical displacements of 
up to 3 m (1 0 ft) and joint sets that in places form zigzag fracture patterns along 
which greater erosion is evident (Vaniman and Wohletz 1990, 0541). The 
fractures trend north and northeast and are nearly vertical. Such fractures are 
typical features of welded tuff and are usually attributed to contraction during 
cooling of the tuff. Vaniman and Wohletz (1990, 0541) found that the frequency 
and average width of these fractures were greater over subsurface projections of 
the Rendija Canyon and Guaje Mountain fauh splays: vertical displacement is 
1.8 to 2.7 m (6 to 9ft) spread out over a distance of 274 m (900 ft) for the former 
and 487 m (1600 ft) for the latter. This indicates that tectonic movement has 
affected the nature of these fractures. Mesa-top and canyon-bottom topographic 
gradients show inflections supporting this conclusion. Characterization studies 
should determine whether the fauh near the eastern margin of TA-50 plays an 
important part in the distribution of subsurface units and whether these fauhs are 
potential pathways for contaminant transport in the vadose zone. 

3.3.2.1 Physical Properties of the Bandelier Tuff 

3.3.2.1.1 Grain Size 

Because of welding and vapor-phase alteration, traditional grain-size analyses by • 
sieving are limited to nonwelded tuffs from pumice fallouts and surge deposits. 
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Samples from nonwelded zones within the Tshirege Member of the Bandelier 
Tuff ignimbrite are all poorly to very poorly sorted, with mean grain sizes of 
multiple samples ranging from 61 to 412 ~m. 

Pumice fallout deposits associated with the Bandelier Tuff have not been sized, 
but similar near-vent pumice fallout deposits in the Medicine Lake highland in 
California are all poorly sorted, with mean grain sizes ranging from 7 to 15 mm 
(Heiken 1978, 07-0012). 

Some of the surge beds near the base of the Tshirege Member and within the 
Cerro Toledo Tuffs are very fine grained, with some beds having mean grain 
sizes of around 50 ~m (Heiken et al. 1986, 0316). 

3.3.2.1.2 Surface Area 

The surface area of pyroclasts that will interact with vapor or fluids was 
calculated for nonwelded tuff of the Tshirege Member (Crowe et al1978, 0041). 
The surface areas ranged from 521 to 713 cm2 per cm3 of rock. These would 
be much larger in the finer-grained surge beds. 

3.3.2.1.3 Bulk Density 

Bulk density has not been systematically measured for the Bandelier Tuff. 
Within nonwelded Bandelier Tuff (Tshirege Member) with porosities of 50~60%, 
bulk densities range from 1.0 to 1.7 g/cm3 (Heiken 1979, 0600). Comparable 
nonwelded tuffs from the Kamchatka Peninsula have bulk (dry) densities ranging 
from 0.89 to 1.38 g/cm3 (Cherkasov et al. 1971, 07-0002). In contrast, densely 
welded rhyolitic tuffs, includi!'lQ a sample from the Jemez Mountains, have 
densities of 2.34 to 2.47 g/cm3 (Ross et al. 1961, 07-0026). 

The only systematic study of the relationship between the porosity and bulk 
density of tuffs was published in a monograph by Atsagortsian and Martirasian 
(1962, 07-0001). Their work shows variations, as a function of increasing 
welding, ranging from 60%JX>rosity with a density of 0.95 g/cm3 to 16% porosity 
with a density of 1.65 glc!W. 

3.3.2.1.4 Seismic P-Wave Velocity 

Gardner and House (1987, 0110) have determined seismic P-wave velocities for 
the Bandelier Tuff. These range from 2500 Wsec for vapor-phase-altered 
Tshirege Member tuff to 15 000 Wsec for densely welded tuff from an area 
immediately west of S-Site. 

3.3.2.1.5 Thermal Conductivity 

Partly welded tuff collected from the lower portion of the ignimbrites of the 
Tshirege Member have thermal conductivities of 0.2 to 0.4 W/m°K (Sibbett, 
personnel communication, 1978, 07-0031). In contrast, granite has a thermal 
conductivity of 3.5 W/m°K . 
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3.3.2.1.6 Crushing Strength 

Nonwelded tuffs having a porosity of 50-60% show crushing strengths of 70-
500 kg/cm2 (Zalessky 1961, 07-0033). Data on welded tuffs could not be found 
(much of this information is in the building stone literature, and only the 
nonwelded to poorly welded tuffs make decent building stone). 

3.3.2.2 Geochemical Studies 

Whole-rock chemical analyses and electron-microprobe mineral analyses of the 
Bandelier Tuff are available from Smith and Bailey (1966, 03n), Crowe et al. 
(1978, 0041), Gardner et al. (1986, 0310), Kuentz (1986, 0602), Heiken et al. 
(1986, 0316), Stix et al. (1988, 0218), and Warshaw and Smith (1988, 07-0032). 
In Si02 content, the Otowi Member ranges from 75.8 to n.9 wt% and the 
Tshirege Member from 72 to n wt%; other major constituent variations are 
summarized in the RFI work plans for the TA-33 and DP sites. Both Crowe et al. 
(1978, 0041) and Kuentz (1986, 0602) present trace element data showing 
uranium concentrations in the range of 4 to 18 ppm, lead from 6 to 49 ppm, and 
mercury <5 ppm. Phenocrysts constitute from 5 to 35% of the volume of the 
Tshirege Member, increasing as follows: sanidine> quartz> clinopyroxene> 
magnetite> fayalite (Smith and Bailey 1966, 03n). Lithic clasts occupy a 
volume of ·25% in some parts of the tuff; the remainder of the volume is (or was) 
glass. In many parts of the Bandelier Tuff, glass has been altered to a mixture of 
clays, zeolites, and vapor-phase minerals. In many canyons, decimeter-thick 
zones of zeolitized tuff may mark paleogroundwater tables (Hawley 1978, 07-
0014). 

3.4 Hydrology 

3.4.1 Surface Water Hydrology 

Los Alamos area surface water consists primarily of intermittent streams. 
Springs on the flanks of the Jemez Mountains supply base flow into the upper 
reaches of some canyons, but the amount is insufficient to maintain surface flow 
across the Laboratory site before it is depleted by evaporation, transpiration, and 
infiltration. Runoff from heavy thunderstorms or heavy snowmelt reaches the Rio 
Grande several times a year. Effluents from sanitary sewage facilities, industrial 
waste treatment plants, and cooling towers are released to some canyons at 
rates sufficient to maintain surface flow for about 1.5 km (1 mQ. 

3.4.1.1 Runoff 

Runoff in the ephemeral streams of Pajarito and Mortandad Canyons, adjacent 
to TA-50, arise from effluent releases, summer thunderstorms, and spring 
snowmelt. Effluent releases result in flow along limited stream segments. 
Runoff from summer storms reaches a maximum discharge in less than 2 hours 
and generally dissipates in less than 24 hours. The high discharge rate causes 
large masses of suspended and bed sediments to be carried for long distances
sometimes to the Rio Grande River. Spring snowmelt takes place over a period 

• 

• 

of several weeks to several months at low discharge rates. Although the long • 
duration of flow results in the movement of significant masses of suspended and 
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bed sediments, the total mass transported by snowmelt runoff is small compared 
to that carried by summer runoff (Purtymun et al. 1990, 0215). 

Other data on naturally occurring surface runoff from mesa tops at Los Alamos 
are lacking. Experimental data from a rainfall simulator study at TA-51, 
approximately 1 mile east of TA-50 (Nyhan et al. 1984, 0167; Nyhan and Lane 
1986, 0159), indicate that runoff is more than three times greater from an area of 
back-filled soil than from natural, vegetated soil. Studies needed to· obtain 
additional data include mapping of disturbed and undisturbed soil areas, drainage 
areas, and channels; and estimates of erosion and sediment transport rates. 
These data needs are discussed further in Chapter 5. 

3.4.1.2 Infiltration 

The context of infiltration information is important because differences may exist 
depending on whether the infiltration takes place 

• through native soils, 

• where the native soil profile has been disturbed or removed, or 

• from deeper in the geologic profile (e.g., liquid waste pits or leaking sumps 
excavated into the tuff). 

Studies summarized in several IWP sections indicate that for native soil profiles, 
infiltration of water into the tuff bedrock is not a significant mechanism for the 
movement of contaminants. (Even with the prolonged presence of a water 
source, transfer of moisture to the tuff is limited; strong evaporative potential 
coupled with transpiration in vegetated areas quickly removes water from the soil 
and upper tuff profiles.) 

• 

• 

• 

IWP Section 2.6.3.1.2, Movement of Ruids Through Tuff, notes that much 
infiltrating water is quickly lost through evapotranspiration, that a natural clay 
layer in native soil profiles may form an infiltration barrier, and that clay filling 
of joints and fractures in the tuff may inhibit infiltration. 

IWP Section 2.6.3.3.1, Pit Infiltration Studies, r~ports on a study in which a 
continuous supply of water to a pit dug in soil above the natural clay layer did 
not significantly increase the moisture content of the underlying tuff., 

IWP Section 2.6.3.4.2, Fracture Orientation Patterns, describes jointing and 
fracturing of the tuff and notes that many joints are filled with caliche, brown 
clay, or limonitic material, which can block flow along fractures. 

• IWP Section 2.6.3.4.3, Moisture Studies, indicates that little precipitation 
passes through undisturbed soil profiles, whereas a greater amount 
penetrates to the tuff in areas where the soil has been disturbed. Moisture 
from a single storm has been found to penetrate as deep as 6.5 ft through 
disturbed fill, but is rapidly depleted by evaporation. Evidence of seasonal 
moisture fluctuations has been detected both in the bedrock tuff and in fill to 
depths of 13 ft. 
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• IWP Section 2.6.3.4.6, Vadose Zone Studies, indicates that precipitation 
moisture does not penetrate more deeply than 10 to 22ft into tuff. 

Studies of water balance where the native soil profile has been destroyed are 
being conducted as part of the capping design pilot studies at MDAs B, F, and G 
at the Laboratory. Moisture profiles need to be done in soil and tuff at T A-21, in 
areas of present and historical liquid releases, to evaluate infiltration depths. 

3.4.2 Groundwater 

Groundwater exists in three modes in the Los Alamos area: (1) water in shallow 
alluvium in canyons, (2) perched water, and (3) the main aquifer of the Los 
Alamos area. The alluvium is quite permeable, in contrast to the underlying 
Bandelier Tuff, which impedes infiltration and causes downgradient movement of 
water in the alluvium. Perched water is found in limited areas beneath the lower 
Pueblo and Los ~larnos canyons and is not known to exist below T A-50. 

The main aquifer, which is mostly in Santa Fe Group clastic rocks, is the only 
aquifer capable of sei'Ving as a municipal water supply. The aquifer surtace rises 
westward from the Rio Grande within the Tesuque Formation into the lower part 
of the Puye Formation beneath the central and western parts of the plateau. The 
depth to this aquifer decreases from 365m (1200 ft) along the western margin of 
the plateau to 180m (600ft) at the eastern margin; it is isolated from alluvial and 
perched water by 34 to 207 m (110 to 680 ft) of dry tuff and volcaniclastic 
sediments with no hydrologic connection or potential recharge from these 
shallow groundwaters (see Fig. 3-1). Under the western and central portions of 
the plateau, the aquifer is under water-table conditions but is artesian in the 
eastern part, along the Rio Grande. The Rio Grande receives groundwater from 
the main aquifer at the rate of 4300 to 5500 acre-feet per year along White Rock 
Canyon. 

Pajarito Canyon, of which a branch (Two Mile Canyon) forms the southern 
boundary of TA-50, has a drainage area of 27.5 km2 (10.61 mi2), starting at the 
flanks of the Jemez Mountains. Alluvium in the canyon is derived from the 
Bandelier Tuff and the Tschicoma Formation. The alluvium is underlain by 
Bandelier Tuff and is 3 to. 6 m (10 to 20 ft) thick. Seven test holes were 
completed through alluvium to the top of the Bandelier Tuff in 1985. The tuff 
cuttings were dry, indicating little infiltration of water from the alluvium. A small 
perched aquifer is confined to Pajarito Canyon and does not extend below Mesita 
del Buey. A test hole drilled in the canyon in 1947 to a depth of 91 m (300 ft) 
encountered no water in the underlying tuff or sedimentary rocks (Devaurs and 
Purtymun 1985, 0049). 

Canada del Buey, which begins near the eastern boundary of TA-50, has a 
drainage area of 8.8 km2 (3.4 mi2) within the Laboratory boundary. Streams are 
ephemeral and flow only during storm runoff or periods of snowmelt. The 
alluvium is thin, ranging from 2. 7 to 3.6 m (9 to 12 ft), and is derived from 
weathered Bandelier Tuff. It contains no perched water. 
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4.0 TECHNICAL APPROACH FOR DETERMINATION OF RFI DATA NEEDS 

The technical approach to designing a remediation plan for T A-50 focuses on 
meeting site characterization requirements in a cost-effective manner. This 
approach incorporates a health-risk-based decision-making process (consistent 
with the IWP and proposed Subpart S to 40 CFR 264) for recommending 
SWMUs or SWMU aggregates for No Further Action (NFA) or for further study of 
possible remediation alternatives under a CMS. It also incorporates a phased 
site-characterization methodology that follows EPA and IWP guidelines. 

The basic elements of this technical approach are as follows: 

Existing data are used as the initial basis for understanding the processes 
and events that produced each SWMU and the contaminant(s) that may be 
present at each. 

The data are evaluated to identify those SWMUs or SWMU aggregates for 
which no potential hazard exists, as a means of reducing the number of sites 
that must undergo field investigation. 

The SWMUs or SWMU aggregates that do require field investigation are 
assessed on the basis of the existing data on each, to decide how extensive 
the Phase 1 investigation should be. 

Phase 1 field investigations are carried out for each SWMU or SWMU 
aggregate for which a potential for significant contamination, however small, 
cannot be categorically ruled out. Phase 1 is designed to ascertain or verify 
the presence or absence of contaminants and to supplement the existing 
data on known contaminants and site conditions. 

Phase 1 data are used to decide which SWMUs or SWMU aggregates need 
further characterization and which may be recommended for NFA. For those 
that require further study, Phase 1 data become a guide for designing Phase 
2 sampling and analysis plans. The RFI work plan will be amended and 
submitted for EPA review and approval when all required Phase 2 
investigations have been completed. Interim Phase Reports will be 
submitted at least quarterly as work proceeds. '• 

Phase 2 field investigations are conducted where appropriate to fully 
characterize the nature and extent of contamination and to obtain the data 
necessary for assessing the risk posed by that contamination. 

A quantitative risk assessment is conducted for each SWMU. 

• The results of the field investigations and the recommendations for SWMUs 
or SWMU aggregates (arrived at via the decision analysis process described 
below) are presented in detail in a final RFI report . 
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4.1 Evaluation of Contaminant Levels 

The primary potential contaminants at TA-50 are believed to be limited to a small 
set of radionuclides and metals. As discussed in Chapters 2 and 5, there is a 
high probability that minor contaminants will also be present and will be 
associated with the primary contaminants. For this reason, we believe that the 
nature and extent of contamination at TA-50 SWMUs or SWMU aggregates can 
most efficiently be characterized through a limited number of analyses for 
particular indicator contaminants. The primary analytical methods for identifying 
indicator contaminants at TA-50 are the following: 

alpha spectrometry (which detects plutonium-238, plutonium-239/240, and 
americium-241), 

gamma spectrometry (which detects gross gamma radioactivity, americium-
241, and cesium-137), 

• inductively coupled plasma/mass spectroscopy (ICP/MS) or delayed neutron 
counting (total uranium), 

gas-flow proportional counting (Gross alpha/beta radioactivity), and 

RCRA-regulated metals (SW846 6010) 

• 

For specific SWMUs or SWMU aggregates discussed in Chapter 5, it may be 
appropriate to lengthen or shorten this list (e.g., volatiles, semi-volatiles, PCBs, • 
and isotopic uranium might be added). 

4.1.1 Action Levels 

Action levels are decision criteria used to determine whether any action is 
required at a known release site. The philosophy underlying the application of 
action levels is described in proposed Subpart S and in Section 3. 5. 2. 2 of the 
IWP (LANL 1991, 0553). For areas where action levels are exceeded, a 
Corrective Measures Study (CMS) may be required, but remedial action may not 
always be necessary. For example, for the Area C landfill, long-term institutional 
control will probably be required for the foreseeable future, regardless of other 
corrective measures that might ultimately be applied. 

Table 4-1 shows background and previously proposed action levels (see 
reference in footnote a, Table 4-1) for indicator contaminants for TA-50 soils and 
sediments (the dominant contaminated media at TA-50). The action levels are 
based on extremely conservative exposure scenarios, such as residential use (a 
much more conservative scenario than that assumed for the TA-50 OU). A 
baseline risk assessment using such conservative criteria is likely to yield some 
measured site concentrations exceeding lifetime risks of 1 o-6. (The specific 
concentrations of particular contaminants that will be considered representative 
of this risk level, and that will therefore trigger Phase 2 investigations, are 
currently being developed by the Laboratory ER Program's Risk Assessment 
Technical Team and will be available in time for analysis of Phase 1 data from 
the T A-50 RFI.) 
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TABLE 4-1 

ACTION LEVELS, BACKGROUND LEVELS, 
ANAL YTJCAL METHODS, AND DETECTION 

LIMITS FOR TA-50 INDICATOR CONTAMINANTS 

Action 
Level Minimum 

Indicator (Solis and Background Level a Detection 
Contaminant Sediments) Soli Sediment Llmltb Method 

Total U 35 pCI/gc 3.8 f.lg/9 3.2 f.lg/g 0.5 f.lg/9 ICP/MS or delayed 
neutron counting 

Cs-137 80 pCi/gd 0.88 pCi/g 0.28 pCi/g 0.1 pCi/g Gamma 
spectrometry 

Am-241 e 0.002 pCi/g Alpha 
spectrometry 

Gross gamma 10 pCi/g 2.6 pCi/g 0.1-2 pCi/g Gamma 
spectrometry 

Pu-238 e 0.003pCI/g 0.006 pCi/g 0.01 pCi/g Alpha 
spectrometry 

Pu-239 e 0.019 pCi/g 0.006 pCi/g 0.01 pCI/g Alpha 
spectrometry 

Gross alpha 4-10 pCi/g Gas-flow proportional 
counter 

Gross beta 5-12 pCi/g Gas-flow proportional 
counter 

a) Soil and sediment background levels for radionuclides are taken from Table G-32 of the 1989 
ESG report (ESG 1990, 07-0049). The values given are maximum observed values. 
(Because soil and sediment are derived from tuff, these values also represent upper limits for 
tuff.) 

b) Detection limits and methods are as specified in the Generic QA Project Plan. 
c) A level of 35 pCi/g corresponds to about 50 ppm for natural uranium. 
d) Cs-137 ref. 
e) TAU action levels proposed for unrestricted (residentiaQ site use have ranged from 17 to 1 00 

pCi/g . 
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In this work plan we make no attempt to establish action levels for TA-50 
indicator contaminants, but instead use those listed in Appendix F of the IWP, 
which were used during past cleanup efforts at other sites. For total uranium, a 
surface soil action level of 35 pCVg (or approximately 50 ppm for natural 
uranium) has been adopted as appropriate for unrestricted site use at numerous 
locations throughout the United States (NRC 1981 , 07 -0045). This action level 
was developed from the Nuclear Regulatory Commission (NRC) Branch 
Technical Position on uranium mill tailings sites, and similar action levels for 
uranium have been developed by DOE for its Formerly Utilized Sites Remedial 
Action Program (DOE 1987, 07-0040). 

For the sum of all TRU constituents, a surface soil action level of about 17 pCi/g 
was proposed (but not finalized) by EPA in 19n for unrestricted (i.e., residential) 
site use (EPA 19n, 0661). Recently issued guidance from EPA indicates a soil 
action level for plutonium-239 of about 39 pCVg for 1 a-s lifetime risk for 
residential use (EPA 1991, 07-0048). Both of these action levels probably are 
overly conservative for the site worker/visitor exposure scenarios that are 
proposed for estimating risk at TA-50. Indeed, higher values have been 
proposed or actually used in TRU site cleanups (Healy 19n, 07-0042; Healy et 
al. 1979, 07-0020 and -0021). For example, for cleanup of Eniwetok Island, a 
TRU action level of 35 pCVg was used for residential-use areas, whereas 
substantially higher values were used for agricultural and recreational areas. 

Judging from available information, the RFI is very likely to show that 
contamination at some TA-50 SWMUs or SWMU aggregates is very localized • 
and discontinuous. For this reason, the proposed field investigation will evaluate 
the spatial heterogeneity of hot spots, particularly on the ground surface. The 
maximum number of geographical areas and contaminant concentrations for 
which it is appropriate to average hot spots may be specified as part of risk 
assessment following the RFI. For example, for the Area C landfill, the area 
might be the size of a trench or of a small cluster of disposal shafts. A TRU 
concentration of ten times the action level set by risk assessment might be 
proposed as an appropriate maximum for an individual sample, which can then 
be used for area averaging. 

4.1.2 Screening Levels 

Screening levels are analytical survey levels, established at or below the action 
levels set for the exposure scenario selected for the site; they are used to 
determine whether action levels are exceeded over the areas being examined. 

Screening and survey techniques for radioactive constituents in soils and 
subsurface samples will be used heavily during the T A-50 RFI. Appendix B 
describes the hand-held and tripod-mounted survey instruments that will be used 
for radiological surveys. These instruments detect gamma and low-energy x-ray 
emissions characteristic of TRU and fission products. The screening level 
chosen for TA-50 is 10 pCVg. This value is below reasonable action levels, well 
above background levels, and within the detection limits of the radiological 
survey instrumentation to be used (see Table 4-1). This screening level will be 
used as a criterion for sampling hot spots and for deciding whether to terminate 
the RFI, conduct Phase 2 sampling, or move directly to a CMS. 
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• 4.1.3 Background Levels 

Background levels are the levels of contaminant elements or compounds that are 
expected to occur naturally (or at fallout levels, In the case of some 
radionuclides) in site media. 

4.1.4 Applicable or Relevant and Appropriate Requirements 

The HSWA Module establishes the basic "applicable or relevant and appropriate 
requirements• (ARARs) governing cleanup of radioactive and hazardous waste 
sites. ARARs can be divided into three categories: 

contaminant-specific requirements, 

location-specific requirements, and 

action-specific requirements. 

Given the lack of adequate information about contaminant types and 
concentrations at the SWMUs or SWMU aggregates being investigated, 
identification of specific ARARs for T A-50 at this time would be premature. The 
full tabulation of contaminant-specific, location-specific, and action-specific 
ARARs will be provided in future technical reports as information is gathered and 
analyzed. 

• 4.2 Decision Analysis 

• 

The decision analysis methodology for the Los Alamos ER Program is still being 
developed and cannot be fully documented in this work plan. The final protocol 
will be applied to T A-50 during the first year of field work and will be described in 
future documents on the RFI work at TA-50. (For a general discussion of how 
decision analysis will be used in the ER program, see Appendix I of the IWP.) 
Pending completion of the ER Program decision analysis methodology, the Data 
Quality Objectives (DOO) process (Fig. 4-1) will be used to identify possible 
remediation alternatives for TA-50 and to develop the criteria against which those 
alternatives will be evaluated. 

'< 
The DOO process is a seven-step process developed by the EPA for planning 
effective and efficient data collection programs (EPA 1987, 0086). It is designed 
to ensure that the data collected will be of the type, amount, and quality needed 
to form a solid basis for defensible environmental decisions. The seven steps in 
the process are 

(1) problem statement (defining the problem) 
(2) remediation alternatives 
(3) decision input 
( 4) decision domain 
(5) evaluation logic 
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Alternative 1: NFA Alternative 2: Engineering Controls I Alternative 3: Clean if Needed I 

Decision Input 

Technical Regulatory I 1 SociaUPoliticall Economic 

Evaluation Logic 

Perform Phase 2 data collection and modeling 

Perform risk assessment 

Recommended for CMS; Alternative 2 or 3 

Acceptable Uncertainty Umits on Phase 1 and 2 Data 

I Type I Errors I I Type II Errors I 
Data Needs 

Perform Phase 1 data collection 

NO 

*Pending ER Progtam Office guidance, volunlary 
corrective adlon (VCA) may be earned out. 

Figure 4-1 Identifying data needs through the Data Quality Objectives process. 
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DEFINITIONS OF TERMS IN FIGURE 4-1 

Existing Data: Information collected to date, from published and,lor unpublished 
records, pertaining to the history and operation of a SWMU. The data may 
include written communications (reports, memoranda, letters, notes, calculations) 
and verbal communications. Some existing data is of unknown quality. 

Potential Risk: An estimate, based on existing data, of the risk that 
contaminants have been released to the environment at a SWMU and have 
entered a migration pathway leading to off-site receptors. No potential risk is 
associated with the SWMU if NFA criteria (see Table 4-2) are met. 

Contaminants: Organic, inorganic, or radioactive solids, liquids, or gases that, 
due to quantity, concentration, and/or physicaVchemical characteristics, may 
cause or contribute to causing . a threat to human health or the environment. 
Contaminants may consist of one or more RCRA- or CERClA-regulated 
constituents or of radioactive elementS/daughter products. 

Phase 1 Investigation: The initial phase of sampling and analysis for site 
assessment, aimed at collecting information to confirm the presence or absence 
of contaminants of concern in the environment. Phase 1 activities can also 
include restricted data collection to further define the extent of contamination or 
the site conditions that could lead to migration. 

Phase 2 Investigation: The second, more detailed, phase of sampling and 
analysis for site assessment. Information from Phase 1 sampling and analysis 
will determine whether Phase 2 is necessary. For those SWMUs that do require 
it, the Phase 2 investigation will help determine the physicaVchemical 
characteristics of the site and will attempt to delineate the nature and extent of 
contamination. Phase 2 data will be used for contaminant fate and transport 
modeling, risk assessment, and design of treatability and corrective measures 
studies, as required. 

Human Health or Environment: Under RCRA, these terms pertain specifically 
to the health and environment of the general public (the health and environment 
of Laboratory employees is regulated by OSHA) . 
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(6) acceptable uncertainty limits 
(7) data needs 

4.2.1 Problem Statement 

4.2.1.1 Site History 

Chapter4 

TA-50 occupies about 21 acres and comprises a mixed waste landfill that was 
operated from 1948 to 1969 and liquid and solid waste treatment facilities that 
began operations in 1963 (Fig. 4-2). The treatment facilities have liquid, 
atmospheric, and solid waste effluent releases that are regulated under operating 
permits and a liquid waste transfer and storage system that has been 
documented to leak. Very little data exists on the distribution of radionuclides or 
chemicals in the surface or subsurface environment around the treatment 
facilities. The landfill (Area C) consists of 7 pits and 1 07 shafts that have been 
used to dispose of low-level radioactive, TRU, chemical, and mixed waste. 
Area C surface soils have been sampled for radionuclides (but not chemicals) 
several times over the years; the subsurface soils and rock of the landfill have 
not been investigated for either radionuclides or chemicals. What data does 
exist on chemical contaminants suggests that some vapor-phase transport of 
volatile wastes took place at Area C. 

4.2.1.2 Potential Contaminant Sources 

Past site activities involving hazardous and radioactive materials at T A-50 • 
include solid waste disposal at the Area C landfill, from 1948 to 1969, and 
treatment of solid and liquid wastes, from 1963 to the present. Because 
radioactive liquid waste comes into TA-50 from diverse operations, including 
shops, chemistry laboratories, target-preparation facilities, and plutonium 
fabrication, recovery, and research facilities, the possibility exists that spills, 
leaks, etc. could contain solvents and other organics, heavy metals, low-pH 
liquids, and/or radionuclides. Constituents of the treated liquid effluent released 
to Mortandad Canyon are listed in Tables 2-7 and2-8 in Chapter 2. Nearly all of 
the existing data on contaminant concentrations in the TA-50 area are for 
radionuclides. 

Measured atmospheric rele~es of radioactivity from the stacks at T A-50 are 
summarized in Fig. 2-10 and Table 2-4 in Chapter 2. In 1989, for example, 
about 0.4 11Ci of plutonium and 10 11Ci of mixed fission products were released 
via stack emissions. Data from the 1970s on plutonium concentrations in 
surface soils around TA-50 (Purtymun et al. 1980, 07-Q046) suggest that levels 
are above background but still average less than 2 pCVg for plutonium-239 and 
less than 0.01 pCi/g for plutonium-238. Ten on-site soil and sediment samples 
collected in 1987 had average plutonium-238 and plutonium-239 concentrations 
of 0.002 pCi/g and 0.038 pCi/g, respectively (ESG 1988, 0408). Whether the 
plutonium in TA-50 soils is only from the site itself is debatable; plutonium
containing emissions from stacks in other, nearby OUs could be additional 
sources. 
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Figure 4-2 Technical Area 50 site map. 
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In 1974, raw waste overflowed from a storage tank in TA-50-2 (tank farm) into • 
Ten Site Canyon. Discolored soil, sampled at the overflow outfall from the tank 
farm, registered about 30,000 dpm/g of gross alpha activity. Subsequent 
samples from within 30 m of the outfall showed gross alpha levels of as much as 
50,000 dpm/g. The area was partially decontaminated in 1981. 

The Area C landfill was used to dispose of a wide variety of chemicals, metals, 
and radionuclides in pits and shafts, most of which were unlined (a few of the 
shafts were lined with concrete). Contaminants associated with the waste are 
listed in Table 2-10 in Chapter 2. 

In 1985, surface soils at Area C were intensively sampled for radionuclides. The 
results, described in detail in Chapter 2, indicate very low level radionuclide 
contamination (plutonium, cesium, tritium, americium, and uranium) in a few 
isolated locations within the Area C perimeter fence and slightly higher levels (up 
to a few tens of pCVg) outside the northeast corner at the head of Ten Site 
Canyon. Thermoluminescent dosimeters placed around the perimeter of Area C 
were unable to detect radiation in excess of background. 

Although data on the concentrations of chemical contaminants are very limited, 
the nature of the solid and liquid wastes received at TA-50 suggest the presence 
of a wide spectrum of inorganic and 01ganic potential contaminants at the site. 

4.2.1.3 Potential Migration Pathways 

The conceptual migration model for the SWMUs at TA-50 is presented in • 
Fig. 4-3. Sources of contamination at the treatment facility SWMUs include 
atmospheric emissions from stacks, liquid effluent outfalls, and spills and leaks 
from the waste transfer and storage system. In a localized area around the very 
head of Ten Site Canyon, radionuclide concentrations in the tens to hundreds of 
pCVg were the result of spills from the liquid waste treatment plant and, possibly. 
erosional transport of surface contaminants from Area C. Sources of 
contamination at Area C are not understood. For the subsurface environment, 
aqueous and/or vapor-phase transport can occur. However, surface migration 
can involve not only buried contaminants but also contaminants that were on the 
surface when the landfill was decommissioned in 1974. The major contaminant 
reservoirs include surface soils and sediments, subsurface soil and rock, and 
biota Pathways by which'•receptors can be exposed include direct contact, 
transport by wind and water erosion, transport by subsurface water percolation 
and vapor diffusion, and food-chain transport. The primary human receptors of 
potential releases from TA-50 would be workers, on site and in adjacent 
technical areas. Visitors are much less likely to be exposed, given the current 
ES&H requirements governing visitors to technical areas such as TA-50. (The 
public at large has an even lower probability of exposure because of the 3- to-4-
km distances that separate TA-50 from both White Rock and Los Alamos. But 
non-human receptors-native fauna and flora-may be continuously exposed to 
contaminants from this site. 

An assessment of the level of hazard associated with each of the pathways 
ranks erosional transport of soils and sediments as relatively high; direct 
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exposure and food-chain transport as medium; and percolation/diffusion of • 
contaminants in the subsurface environment as low. (It is important to re-
emphasize that this model is conceptual and that the elements and their relative 
importance will probably change during the RFI.) 

4.2.1.3.1 Wind And Water Erosion 

Erosion of soil and sediment can deliver contaminants to receptors both within 
and near the site and at considerable distances from the site. Most radionuclides 
bind tightly with soil particles, particularly fine-grained silts and clays; these can 
be inhaled, ingested, or deposited on the skin. They can also be carried by 
hydrologic erosion within the narrow confines of a stream channel · to 
considerable distances downstream (Nyhan et al. 1982, 07-Q023; Nyhan et al. 
1976, 0160; Hakanson and Bostick 1976, 0679; Hakanson and Nyhan 1 980, 
0117; Essington and Romney 1 986, 07 -0050). Depending on the characteristics 
of the watershed and the distribution of the contaminant, concentrations can be 
higher in downstream areas than on the watershed containing the contaminant 
source (Mueller et al. 1981, 07-0029). 

Wind can also transport fine-grained contaminated soil particles considerable 
distances, but because these particles usually mix rapidly with uncontaminated 
soil, the hazard typically decreases with distance downwind. Mechanical 
disturbances, such as caused by mowing, add to the importance of erosion as a 
migration pathway. 

Assuming that chemical contaminants have a distribution similar to that of • 
radionuclides in surface soils and sediments, they can be transported by the 
same erosional processes. It will be important to verity this assumption through 
data on the spatial distribution of chemical contaminants. 

4.2.1.3.2 Direct Exposure 

Workers at TA-50 and surrounding sites could be exposed to radiation through 
ingestion, inhalation, and/or physical contact with contaminants on the soil 
surface; At Area C, mechanical disturbance of the site, such as that caused by 
mowing of the vegetation cover, could resuspend contaminants, allowing them to 
be inhaled by workers. With ,the exception of tritium, the radionuclides at TA-50 
are not readily absorbed throJgh the skin. The waste does contain radionuclides 
to which workers could be exposed if they came into contact with the waste. All 
workers at TA-50 and surrounding areas wear dosimeters to record beta, 
gamma, and neutron exposures. In addition, all workers at TA-50 have pre
employment urinalysis to establish background body burdens of radionuclides, 
and those in the treatment facility are on a monthly urinalysis schedule. All 
workers entering Area C must have OSHA training for working at hazardous 
sites. Nonetheless, the wide variety of contaminants at the site, the monitored 
releases, and the known past spills and leaks reinforce the need for 
characterization data to evaluate this migration pathway. 

Plants and small animals living in radionuclide-contaminated areas can be 
continuously exposed to surface and subsurface radiation sources. Studies 
using small mammals implanted with dosimeters (Miera et al. 19n, 0148) show • 
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that doses can be several orders of magnitude above background for animals 
living in a contaminated area. 

Workers at the site could be exposed to vapors and solids of acids, bases, and 
other chemicals (at the treatment facilities) or of organics, metals, and other 
chemicals (at Area C) co-existing with radionuclide contamination. Data are 
needed to evaluate this migration pathway for nonradionuclides. 

4.2.1.3.3 Food-chain Transport 

The importance of biological uptake of contaminants by plants relative to other 
transport pathways is largely unknown. Uptake of waste-site radionuclides by 
plants is known to occur (Klepper et al. 1979, 07 -0016; Hakanson and Bostick · 
1 976, 0679; Hakanson and Nyhan 1980, 0117), and modeling studies (McKenzie 
et al. 1984, 07-0018) suggest that it may be an important contributor to human 
exposure. Studies at Los Alamos show that most radionuclides in vegetation 
come from deposition of contaminated soil onto vegetation surfaces (Hakanson 
and Nyhan, 1980, 0117). The paucity of data on radionuclides in vegetation from 
T A-50 precludes any analysis of this pathway. 

One known food-chain migration pathway for radionuclides to humans and 
animals is the soil water--plant nectar--honeybee--honey pathway for tritium 
(Hakanson and Bostick 1976, 0679). This pathway has been verified for tritium 
buried in Area C, released in treated radioactive liquid effluent, and emitted from 
stacks. · 

Very little is known about the environmental transport of chemicals through food 
chains at Los Alamos. The lack of information precludes any definite 
conclusions, but it is assumed that ingestion and/or inhalation would be the most 
important route(s). 

4.2.1.3.4 Subsurface Water Percolation and Vapor Diffusion 

The potential for movement of radionuclides to groundwater is considered low at 
TA-50 (Purtymun and Kennedy 1971, 0200). Many radioactive constituents of 
waste are retarded by the soil and rock that constityte the subsurface geology of 
the site. The role of fractures in retarding or enhanCing contaminant migration at 
TA-50 is not yet documented. 

With the exception of tritium, none of the radioactive waste constituents would be 
expected to move in vapor phase. (Tritium could emanate to the ground surface 
and be inhaled and/or ingested by both humans and animals.) 

Volatile chemicals can diffuse much more rapidly in dry soil and rock than 
nonvolatiles, and vapors emanating from the ground surface could be inhaled by 
humans and biota Given the several hundred feet of unsaturated rock beneath 
T A-50, diffusion of vapors to groundwater is less likely, but if it does occur 
ingestion of groundwater could also be a route for exposure to chemicals . 
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4.2.2 Remediation Alternatives 

In the observational approach, an attempt is made to identify the most likely 
remediation alternatives ultimately to be carried out at the OU, given the current 
state of understanding of the release, so that the RFI/CMS can be focused as 
tightly as possible. A particular alternative will be selected strictly according to 
risk-based evaluation criteria, including the exceeding of action levels and/or 
calculated risk levels of 1 o-4 to 1 o-S: The primary concern is exposure of 
workers, both on the site and in nearby technical areas. In considering the 
following three alternatives as the most likely ones, we assumed that institutional 
control will be maintained indefinitely. (If institutional control were lost, a new set 
of alternatives would need to be developed.) 

4.2.2.1 No Further Action 

If risk assessments based on RFI data demonstrate compliance with current 
standards Q.e., risk-based action levels conferring protection at the 1 o-4 to 1 o-6 
leveQ, all that may be required is a long-term monitoring and maintenance 
program on the site to ensure continued compliance with the standards. 
Although identification of migration pathways specific to T A-50 is tentative, it is 
certain that the potential for erosion of soil and sediment, vadose-zone transport 
of contaminants, and biological uptake of contaminants to the ground surface will 
largely determine the structure of the monitoring program. 

• 

Periodic visual inspections coupled with some vegetation sampling and surface 
and subsurface soil sampling for radionuclides (from monitoring holes, as is now • 
done by the Laboratory's Environmental Protection Group) should be sufficient to 
effectively monitor the site. Tritium can be used as a surrogate for volatile and 
semi-volatile hazardous waste. If, in addition, both soil loss due to erosion and 
changes in vadose-zone moisture and contaminants are monitored, this 
information could provide early warning of contaminant transport at the site. 

This alternative could be implemented immediately for any T A-50 SWMUs 
judged to pose no threat to worker health and the environment. It also would be 
the most cost-effective, because monitoring would require at most some 
supplementary activities. 

4.2.2.2 Engineering Conti'als Coupled With Monitoring 

Erosion of surface soils that contain contaminants exceeding action levels could 
result in the transport of contaminants and present inhalation hazards to workers. 
Erosion control can be important in limiting the migration of contaminants, 
thereby reducing its impact on health and the environment. Nyhan and Lane 
(1 986, 0159) present a user's guide for designing soil covers to optimize 
stabilization and control erosion. Their technology combines an optimum surface 
slope and vegetation density with a thin gravel mulch cover to protect the soil 
surface. These three design features work together to reduce the velocity and 
volume of runoff and, hence, soil erosion. 

On the other hand, reduced runoff volume results in increased infiltration of water 
into the soil. Special consideration may therefore need to be given to the 
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potential for increased movement of moisture through contaminated zones. 
Such movement can be controlled or eliminated through plant transpiration 
(evapotranspiration) of water back to the atmosphere, by optimizing the mix of 
vegetation species on the site (Barnes and Rodgers 1988, 0025; Lopez et al. 
1989, 0146). 

The principles governing hydrologic erosion control also apply to wind erosion 
control; the use of engineering techniques to counter hydrologic erosion, 
therefore, will also protect against wind erosion of soil. 

For Area C, if additional control of hydrologic erosion is needed, an enhanced 
capping technology may be called for that controls both erosion of the cap and 
percolation of water into the contaminated zone. The technology not only 
controls erosion of cover soils as described above, but also provides both 
primary and secondary barriers to downward movement of water. The primary 
barrier consists of an optimum combination of soil, vegetation, surface slope, and 
gravel mulch. The secondary barrier is an engineered capillary or hydraulic 
barrier (either of which retards vertical flow by using the differences between the 
hydrologic properties of the materials in the primary barrier and those of the 
underlying secondary barrier.) An example of a hydraulic barrier is a layer of 
compacted clay. An example of a capillary barrier is a finer-grained soil over a 
coarser-grained sand or gravel. Such barriers make more of the water available 
for evapotranspiration. In addition, sloping the interface between the soil and the 
underlying capillary/hydraulic barrier can convert vertical water flow to lateral and 
carry more moisture off site . 

Ten years of research at Los Alamos, funded by DOE and DoD, has resulted in 
an enhanced capping design (Hakanson et at. 1992, 07-Q013; Hakanson et al. 
1 986, 0126; Nyhan et at. 1990, 0173; Nyhan and Barnes 1989, 0156; Nyhan et 
al. 1984, 0167) that effectively controls erosion, deep percolation and bio
intrusion, as demonstrated in field testing at TA-21 Area 8, approximately 2 km 
north of Area C (Barnes and Rodgers, 1988, 0025; Lopez et at. 1989, 0146}. 
This capping design offers advantages over EPA's RCRA cap design: 

it has been field-tested at pilot scale (the EPA design has not}, 

it is relatively simple and cost-effective, and 

it controls both erosion and deep percolation of water. 

Portions of the Los Alamos design have been included as an alternative to the 
EPA cap in the EPA document on landfill capping technology (EPA 1989, 0092). 

The Los Alamos capping technology is also being field-demonstrated on a large 
scale as part of a LANL treatability study, to verify its appropriateness as a 
remediation alternative for Los Alamos sites. The results of this study will apply 
not only to Area C, but to many other Los Alamos waste disposal sites. 

This alternative would take 1 to 2 years to implement and, depending on the 
course of action, would be much more cost-effective than the third alternative 
(see below). Estimated costs for stabilizing the ground surface against wind and 
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water erosion are less than $50 thousand/acre; for capping, they range from I 
$500 thousand to $2 milliO!Vacre. 

4.2.2.3 Removal of Contaminants Where Needed 

If contaminant concentrations are found that exceed a risk-based action level, 
and subsequent assessments with more sophisticated risk-assessment models 
still find excess levels, the areas in question will be remediated by excavating the 
contaminated soil or rock and reburying or storing it, as appropriate. This 
remedy is particularly effective for tanks and short sections of drainlines. 

In the case of Area C, the presence of TRU waste makes the issue of 
institutional control a critical one. Unlike other radionuclides, which will 
completely decay in 200 to 300 years, TRUs will be present for several millenia. 
This long life does not necessarily spell unacceptable hazard as long as the 
TRUs remain isolated from the biosphere; but such isolation can be guaranteed 
only as long as institutional control is guaranteed. 

This alternative would require a minimum of 1 year and as much as 4 years to 
implement, depending on the number of SWMUs involved and the complexity of 
the approvals process necessary for the removal operation. While the specific 
costs of such an operation cannot yet be calculated, DOE estimates that the 
excavation, transport, and reburial of hazardous wastes would cost on the order 
of $500 to $1000 per cubic meter. 

4.2.2.4 Voluntary Corrective Action 

Some SWMUs or SWMU aggregates may be candidates for voluntary corrective 
action r;CA}, which essentially means they can be removed, precluding the 
need for further investigations. Criteria for identifying and handling such SWMUs 
or SWMU aggregates are expected to be developed outside the work scope of 
theTA-50 RFI. Voluntary corrective actions are not addressed in this work plan 
except for those conducted by the operatonal group at TA-50 (see Table 2-16, 
Chapter 2). 

4.2.3 Decision Input 

'• 
Answers to the following questions will be needed as part of the information base 
for evaluating the three remediation alternatives. 

4.2.3.1 Technicallnput 

What are the concentrations of contaminants in soil, sediment, and rock 
within TA-50? 

• Are health-risk-based criteria appropriate to support a decision for this 
alternative, or should DOE's dose-based criteria be used? 

Over what time frames should risks be calculated considering the presence 
of TRU wastes in Area C? 
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Is the proposed RCRA Subpart S methodology acceptable to EPA as the 
decision criterion for chemical constituents at TA-50? 

Will EPA allow long-term institutional control ofT A-50? 

What are the ARARs for TA-50? 

4.2.3.3 Social Input 

Is the concept of health-based risk understood and accepted by the public? 

How would the public react to leaving TRU and chemical wastes in a landfill 
that does not meet current disposal requirements for these wastes? 

4.2.3.4 Political Input 

For how long can the Laboratory and DOE guarantee institutional control of the 
Area C landfill and the TAU waste contained therein? 

4.2.3.5 Economic Input 

What will it cost to gather the data needed to support each alternative? 

Will potential changes to more stringent regulations require further 
investigation and remediation in the future? 

Will the cost of educating and informing the public about the remediation of 
T A-50 be significant? 

4.2.4 Decision Domain 

This step deals with the spatial and temporal limits of the TA-50 OU and the 
potential receptors of contamination at the site. 

4.2.4.1 Spatial Limits .. 
This OU is spatially delimited by a perimeter fence that encloses the waste 
treatment facilities and the Area C landfill. The treatment facilities occupy about 
half of the site's 21 acres (8.7 acres) and the Area C landfill occupies the other 
half (11.8 acres). Effluents and spills that go outside the perimeter fence are 
covered by the work plan for TA-35 and the Canyon Studies. Risk assessments 
and comparisons with ARARs will use 5000 sq ft as an exposure unit. 

4.2.4.2 Temporal Limits 

Many of the radionuclides handled in theTA-50 treatment facilities and/or buried 
in Area C have half-lives of 30 yrs or less. This means that the inventory of 
these materials in spill, effluent, and disposal areas is changing relatively rapidly 
compared with that of some of the TAUs at the site, and there would be a 
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concomitant potential change in the level of exposure of receptors to particular • 
contaminants. For example, on a curie basis, tritium dominates in Area C and is 
probably one of the more important contributors of radioactive contamination to 
potential receptors. However, its 11-yr half-life ensures its fairly rapid 
disappearance from the waste in Area C. {Tritium interred in Area C in 1 948 
currently retains about 5% of its initial activity.) 

The persistence of chemical wastes at the site is conjectural, but some are 
undoubtedly long-lived. 

4.2.4.3 Receptors 

For all three alternatives, receptors would consist of occupationally exposed 
workers at the site, anyone in the pathway of stack releases, and anyone 
affected by the erosion of soils and sediment at TA-50. 

4.2.5 Evaluation Logic 

All SWMUs or SWMU aggregates will be evaluated using the decision process 
illustrated under Evaluation Logic in Ftg. 4-1. Each of the four ovals represents a 
point at which a decision will be made about the adequacy of the data for 

· selecting a particular remediation alternative for the SWMU under consideration. 
To keep the process simple, each question posed has only two possible 
answers, "yes• and •no. • The process is designed to identify those SWMUs or 
SWMU aggregates that can be recommended for NFA as early as possible and 
with the least expenditure of resources. Those SWMUs or SWMU aggregates • 
that cannot be recommended for NFA after Phase 1 and Phase 2 investigations 
and risk assessment are complete, will be candidates for a CMS (on the basis of 
which the optimum remediation alternative will be selected). 

4.2.5.1 Decision Point 1 

On the basis of existing data, is there any significant potential risk to 
human health or the environment at this SWMU? 

Section J of the LANL HSWA permit allows the Laboratory to apply for a permit 
modification when available, information demonstrates that releas.es from a 
SMWU do not pose a threat to human health or the environment The function 
of Decision Point 1 is to identify such SWMUs or SWMU aggregates and to 
separate them from those that will require further investigations. This decision 
requires professional judgment in interpreting the existing data and applying the 
criteria for NFA given in Table 4-2. 

A •yes• decision means that the SWMU under consideration poses some degree 
of potential risk or that the existing data are insufficient to preclude the possibility 
of risk. All such SWMUs or SWMU aggregates are recommended for further 
consideration, and the process moves to Decision Point 2. A •no• decision 
means that the SWMU poses no potential risk and is recommended for NFA. 
Because of its judgmental nature, this decision cannot be made unless existing 
data and/or site inspections clearly show that no release of contaminants has 
occurred or, if a release is documented, that (1) contaminants are physically • 
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JABLE4-2 

CRITERIA USED TO IDENTIFY NO-FURTHER-ACTION SWMUS 
AT DECISION POINT 1 

a. The SWMU was never the location of hazardous or radioactive waste 
generation, treatment, storage, or disposal. 

b. The SWMU was either never constructed, never installed, or never used. 

c. No release has been observed or documented at the SWMU, and the 
design, construction, and/or institutional controls of the SWMU are such that 
a release to the environment and transport to off-site receptors is highly 
unlikely. 

d. The SWMU is operating under a current facility permit, such as the RCRA 
Mixed-Waste Interim Status, the National Pollutant Discharge Elimination 
System (NPDES), or National Emission Standards for Hazardous Pollutants 
(NESHAP). 

e. The SWMU has undergone or is scheduled to undergo remediation or VCA 
under the RCRA Operating Permit (subject to approval by the EPA) . 

f. Existing data indicate that contaminants at the SWMU are not present in 
concentrations that exceed health-risk-based action levels. 

prohibited from migrating to on-site and/or off-site receptors, (2) the site has 
been adequately remediated, or (3) the release is permitted under current 
regulations. 

Because existing data are used for Decision Point 1, all TA-50 SWMUs or 
SWMU aggregates have already been evaluated to this point. (See Chapter 6 
for a discussion of those recommended for NFA.) 

4.2.5.2 Decision Point 2 

Are the existing data sufficient for development of a Phase 2 sampling 
plan for this SWMU? 

At Decision Point 2, the set of SWMUs or SWMU aggregates requiring further 
characterization are sorted into those for which Phase 2 sampling can be done 
directly and those that will require a Phase 1 sampling plan. (Existing TA-50 
data will not be used directly for action level comparisons or risk calculations, but 
only for NFA recommendations and sampling plan design.) 

The objective of Phase 1 sampling is not complete characterization of the site, 
but detection of contaminants above action or screening levels, as a means of 
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defining the "worst case• condition of the site, and acquisition of the field and • 
analytical data needed to make a defensible decision at Decision Point 3 (see 
below). The sampling points chosen for Phase 1 are those judged to have the 
greatest chance of yielding confirmatory results. Information on site history, 
physical site characteristics, chemical and physical behavior of suspected 
constituents, and other factors must all be considered in determining the 
appropriate locations and depths at which samples must be collected. Field 
survey methods and a field laboratory will be used as needed to expedite 
turnaround and speed evaluation of data needs for Decision Point 3. As 
analytical results become available, sampling plans will be revised as necessary 
to focus additional data collection. 

To help determine whether Phase 1 or Phase 2 sampling is more appropriate, 
existing data are reviewed against several criteria: 

• the probability that contaminants are present in concentrations exceeding 
action levels, 

the probability that contaminants were correctly identified, 

• the probability that the lateral and horizontal extent of contamination are 
known with sufficient accuracy, 

• the suitability of existing analytical data (in terms of both locations and 
analytes represented) for the design of a Phase 2 sampling plan, and 

• the adequacy of knowledge concerning experimental or operational 
processes that contributed to the SWMU wastes. 

For most TA-50 SWMUs or SWMU aggregates, the existing data provides 
limited insight into the nature and extent of contamination; in most cases, then, 
Phase 1 investigations would be called for and would be designed to lead either 
to a recommendation for NFA or to a more focused Phase 2 investigation. 
Further, much of the data that does exist is of unsubstantiated quality or is 
concerned only with radionuclides, so that some confirmatory field investigation 
and analysis would be needed going into Decision Point 2. For these reasons, at 
the present time we do not P.ropose that any TA-50 SWMU or SWMU aggregate 
go directly into Phase 2. 

4.2.5.3 Decision Point 3 

Do the data collected during Phase 1 confirm the presence of 
contaminants exceeding action levels at this SWMU? 

Decision Point 3 is designed so that SWMUs or SWMU aggregates for which 
Phase 1 sampling has confirmed the absence of contaminants exceeding action 
levels can be recommended for NFA. For those in which sampling confirms the 
presence of such contaminants, Phase 1 data will be used to develop Phase 2 
sampling plans. 
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The absence of contaminants is considered confirmed if none of the suspected 
constituents is detected or none exceeds its established background level. The 
presence of contaminants is considered confirmed if (1) any sample contains any 
contaminant in a concentration that exceeds the detection limit for that 
constituent when the appropriate analytical methods are used, and (2) the 
concentration of that contaminant exceeds its established background level. 
(Regional background concentrations for naturally occurring constituents are 
available from Purtymun et at. (1990, 0215]). Data on background levels at 
specific Laboratory locations will be provided by the ER Program's Framework 
Studies effort in time for analysis of Phase 1 data.) 

Decision Point 3 is the second point in the evaluation logic step at which a 
recommendation of NFA can be made. A •no• answer means that the absence 
of contaminants at the SWMU has been confirmed and that a recommendation 
of NFA is justified. A •yes• answer at Decision Point 3 means that the presence 
of contaminants at the SWMU has been confirmed by a technically sound and 
quality-assured (QA) sampling effort and that a Phase 2 sampling plan must be 
designed and implemented. 

The purpose of Phase 2 sampling is to acquire a detailed picture of the nature 
and extent of contamination for a SWMU or SWMU aggregate, sufficient for risk 
assessment and CMS planning. The design of the Phase 2 sampling plan will 
vary significantly from one SWMU to another as a function of the amount and 
type of data available from previous work, including Phase 1 investigations and 
Framework Studies. (Framework studies are discussed in IWP Chapter 3, 
Section 3.3.11.) 

Health-based risk assessment is integral to the Laboratory RCRA process and 
will be performed for all TA-50 SWMUs or SWMU aggregates that undergo 
Phase 2 investigation. The assessment will consider all data pertaining to the 
SWMU, from previously existing data to data acquired during Phase 1 and/or 
Phase 2 sampling activities. The methodology used for risk assessment will 
conform to that set out in proposed Subpart S to 40 CFR 264 and to that in the 
1992 IWP (to be published). The risk assessment will serve as input to Decision 
Point 4. 

4.2.5.4 Decision Point 4 

Do contaminants at this SWMU exceed action levels or have an aggregate 
risk that exceeds the ER Program threshold risk level? 

Decision Point 4 is the final point in the evaluation logic step of the decision 
process. At this point, SWMUs or SWMU aggregates that have undergone field 
investigation will be recommended either for CMS or NFA. The total set of 
validated data now available for each SWMU is evaluated in making this 
decision. Concentrations of contaminants are compared with action-level 
concentrations for all contaminants present, and the calculated aggregate risk 
from contaminants is compared with the acceptable aggregate risk values 
determined by the Laboratory ER Program Office. (It is assumed that risk 
calculations for sites with muHiple contaminants will be cumulative.) 
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A recommendation of NFA at Decision Point 4 is justified for a SWMU if the • 
following two criteria are met: 

no contaminant is found at a mean sample concentration in excess of the 
risk-based action level for that contaminant, and 

• the aggregate health-risk-quantified value of the contaminants present does 
not exceed the threshold risk level established by the Laboratory ER 
Program Office. 

A CMS (or alternative response action) is required for SWMUs or SWMU 
aggregates at which one or more contaminants is present at a level that exceeds 
the risk-based action level specified in 40 CFR 264 Proposed Subpart S or in the 
IWP for that constituent, or at which the cumulative risk posed by two or more 
contaminants exceeds acceptable ·levels. However (pending further Laboratory 
ER Program Office guidance), if additional site-specific risk assessment indicates 
that human health and the environment are not at risk (i.e., if there is no 
plausible pathway from source to potential receptors), NFA may still be 
appropriate. Criteria for this circumstance are expected to be promulgated by 
the ER Program Office. 

4.2.6 Acceptable Uncertainty Umits 

Qualitative and quantitative criteria were used to establish a range of acceptable 
uncertainties that enter into the decision to apply a particular remediation 
alternative to a particular exposure unit. These criteria specify the quality of • 
sampling data and the consequences of errors in selecting the alternative (see 
Neptune et ai. (1 990, 0511] for a discussion of the effects of errors in decision 
making). 

The potential consequences of deciding that a particular remedial alternative is 
not needed for a particular exposure unit when it really is required (Type I error
false negative) include 

not identifying unacceptable risks 

• loss of credibility 

The potential consequences of deciding that a particular action is required for an 
exposure unit when it really is not (Type II error-false positive) include 

waste of resources to impose remedial actions on areas that are not a health 
and/or environmental problem 

• loss of credibility 

Type I errors-failing to identify unacceptable risks-could have severe political, 
legal, and social consequences; Type II errors are judged to have moderate 
consequences. Acceptable probabilities for making Type I and II errors for given 
levels of risk (Neptune et at. 1990, 0511) are shown in Table 4-3. 
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TABLE+3 
ACCEPTABLE PROBABIUJIES FOR TYPE I AND TYPE II ERRORS 

TYPE I ERRORS 

Postulated True Risk Levels Acceptable Probability of Error 

>10-4 

1o-5- 1o-4 

10-6-10-5 

TYPE II ERRORS 

0.05 

0.15 

0.25 

Postulated True Risk levels Acceptable Probability of Error 

<10-8 

10-8- 5 X 1CT8 

5 x 1o-8- 1o-7 

10-7- 5 X 10-7 

0.05 

0.15 

0.25 

0.30 

Achieving a given level of uncertainty in estimating risk is easier said than done 
given the many causes of variation and the typically large variances associated 
with environmental contaminant data The decision analysis protocol mentioned 
sample collection and analysis activities to be coordinated with the remediation 
alternatives being proposed, to ensure compliance with the regulations. 

4.2.7 Data Needs 

4.2.7.1 Contaminant Concentrations 

Health and safety issues cannot be addressed until contaminant concentrations 
have been measured for each SWMU. The primary data needed are estimates 
of the radionuclide and hazardous chemical concentrations over the surface of 
the site and around and beneath the subsurface SWMUs, trenches, and pits. 
Recall that all treatment facility SWMUs have been aggregated for sampling 
because of the difficulty of interpreting data when SWMUs are close together 
(and particularly when they are under buildings). If a comparison of 
concentration data to action levels indicates it is warranted, further sampling will 
be done to better define the levels and distribution of contaminants in problem 
areas. However, if the pathway-based risk assessment indicates compliance 
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wHh health and safety requirements, further sampling will be deferred until the • 
site is decommissioned, at which time comprehensive sampling will be possible. 

4.2.7 .2 Physical Characterization 

According to the latest NEPA documentation on TA-50, no further data will be 
needed on the biological or archaeological impacts of this RFI. Some 
characterization of the physical setting (e.g., fractures, topography, erosion 
potentiaQ will be needed to complement the field investigations. 

4.2.7.3 Migration Pathways 

Umited data will be needed to enable contaminant transport calculations to be 
incorporated into risk models in the event that concentrations of contaminants 
exceed action levels. For surface pathways, a water balance and erosion 
analysis, including flood frequency, will be needed to estimate parameters for 
existing hydrologic and erosion models (USDA models such as CREAMS 
[Chemicals, Runoff, and Erosion in Agricultural Management Systems] or WEPP 
{Water Erosion Prediction Project]) for TA-50 conditions; and a good topographic 
map of the site will be needed to define the watershed. Basic soil characteristics 
(particle size distribution, porosity, and bulk density) will need to be studied. 

Finally, data on the physical and chemical characteristics of rock, from 
boreholes, will be needed to calculate aqueous and vapor-phase transport of 
contaminants: fracture patterns, porosity, stratigraphy, hydraulic conductivity, 
and mineralogy. • 

4.2.7.4 Potential Receptors 

Workers at TA-50 are considered to be the primary human receptors of any 
potential release from the site, and adequate data on this subject already exists. 
Inhalation of contaminants associated wHh particulates is likely to be the primary 
route of exposure of workers to both radionuclides and chemicals. 

Very little is known about the biological components of theTA-50 environs as 
receptors of contaminants. They will not be included in Phase 1 sampling 
activities, but may be in possJble subsequent phases of the RFI . 

• 
4.2.8 Quality Levels for Field and Analytical Data 

The level of quality of field and analytical data collected at T A-50 is governed by 
the need to make defensible, risk-based decisions for each SWMU. Five quality 
levels will be used in collecting Phase 1 and Phase 2 data In general, Levels I 
and II are associated with on-site, portable field instrumentation or tests that yield 
"real-time• survey or screening data Levels Ill and IV are associated with mobile 
or off-site laboratory facilities and documentation that will generate high-quality, 
defensible data Level V covers all special analytical methods that are not 
covered by standard level Ill or IV methods. The TA-50 RFI will use a 
combination of analytical levels, as appropriate for specific project needs. 
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Phase 1 investigations will be performed under analytical Levels I, II, and Ill. 
Level I and II data will be collected as part of a field-screening program to enable 
qualitative, real-time evaluations of site conditions. Level I field screening and 
surveys employ a variety of portable field instruments and field test kits that can 
continually or periodically give information on site conditions (see Appendix B for 
details). Level I observations are also used as a critical part of the site health 
and safety plan and to determine proper shipping procedures for samples. 

Level II data collection uses field survey methods and portable field laboratories 
(see Appendix B). Field surveys use geophysical techniques on the surface or in 
boreholes to assist in· identifying subsurface features to help locate sampling 
points. Field laboratories can provide the rapid-turnaround, quantitative 
information needed to make field strategy decisions. 

Mobile field laboratories or off-site laboratories will be used during Phase 1 to 
obtain the Level Ill-quality analytical data needed for making RFI/CMS decisions 
for each SWMU. In particular, the data used for an NFA recommendation must 
be in strict conformity with Level Ill ONQC and sample documentation 
procedures (see Annex II). 

In general, Phase 2 data collection will use quality levels similar to those used in 
Phase 1 (Levels I, II, and Ill), but some Level IV data will also be needed . 
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5.0 SAMPUNG PLAN 

TA-50 is located on a mesa top formed over the Tshirege Member of the 
Bandelier Tuff, which slopes gently toward the east. The slope is related to the 
original depositional slope and thinning of the tuff to the east. The total thickness 
of the Bandelier Tuff in this area is between 650 and 700 ft (Baltz et al. 1963, 
0024), as recently confirmed by drilling along the western edge of TA-55, where 
the thickness was 680 ft (Gardner 1990, personal communication, 07 -0009). 

Vaniman and Wohletz (1990, 0541) mapped faults and fractures crossing an 
area that includes TAs 48, 55, 50, 35, 63, 52, 66, and 41. The Rendija Canyon 
fault zone, some 800ft east of theTA-50 boundary, and the Guaje Canyon fault 
zone, some 1900 ft west of the westernmost edge of TA-50, trend roughly north
south and enclose TA-50. Between the faults, the Bandelier Tuff is deformed. 
Structural features include rock fractures, micrograbens caused by the downdrop 
of blocks measuring up to several feet, and "zipper joints• (sets of joints incised 
by erosion). Most of the fractures are oriented NNW to NNE. 

Vaniman and Wohletz (1990, 0541) measured fracture sets along Pajarito Road 
and East Jemez Road; they found fracture density (number of fractures per 
1 oo ft) to range from 10 to 50, increasing near the faults. The measurement 
closest to TA-50, at the eastern boundary of the site, is 31/100 ft. 

Baltz et al. (1963, 0024), measured joints within the walls of Mortandad Canyon, 
the canyon immediately north ofTA-50. Irregular polygonal joints, an average of 
1/yd2, break the upper Tshirege Member. Joint openings range from hairline 
cracks to fissures several inches wide. Many of the fissures have been filled 
with infiltrated sediment or clay from weathering of the tuff. Many joints in 
Mortandad Canyon can be classified as •major joints• (those that pass through 
several beds) and have dips of as· to vertical (some dip from 40" to 70j. Many 
can be traced across all exposed tuff units. A number of these joints appear to 
have been caused by cooling of the tuff deposits, but others are related to faults 
crossing the plateau near T A-50. Although joints may allow infiltration of surface 
water, soil moisture measurements indicate that the thin soil cover on the tuff 
inhibits infiltration of precipitation. 

Five semi-horizontal coreholes were drilled beneat,h the waste pits at T A-54 
(Area G), 3.2 miles southeast of TA-50, near the contact between subunits 2a 
and 2b of the Bandelier Tuff (Purtymun et al., 1978, 0207). The holes are 12 to 
14 m below the mesa top and range from 73 to 92 m in length. Numerous joints 
(37 to 1 oo per 1 00 ft) were encountered; 19% are open with slight weathering of 
the joint face, 72% are filled or plated with brown clay, and 9% are filled or plated 
with caliche. Some joints are filled with clay beneath a thin layer of soil at the 
mesa top and are open at deeper levels. Major joints are vertical or with dips of 
>70". 

From the studies cited above, we should expect to drill through nonwelded, 
vapor-phase-altered, massive rhyolitic tuff (Tshirege Member of the Bandelier 
Tuff). This massive block of tuff, perhaps 600-700 feet thick, may be broken by 
fractures trending more or less north-south and occurring at a frequency of 20 to 
40 per 100 feet (measured perpendicular to the fault and fracture trends). 
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Fractures range in width from a few millimeters to tens of centimeters, with an 
average of 1.81 em (Vaniman and Wohletz, 1990, 0541). The larger fractures 
may be filled with tuff rubble and the smaller ones with infiltrated clay and/or 
caliche. At TA-50, the tuff is likely to be uniform in physical properties but is 
probably cut by fractures-which, unless filled with clay or caliche, will be the 
most likely transport pathways for fluids from leaks or spills. 

The primary purpose of the RFI characterization activities at T A-50 is to 
determine the current distribution of contaminants in soil, sediment, and rock 
and, from that data and ancillary data, to infer transport mechanisms and 
estimate risks. Specific objectives of the sampling are to 

1. determine the concentrations of contaminants in soil, sediment, and tuff; 

2. investigate the vertical and lateral distribution of contaminants in selected 
areas of the site; 

3. using the distribution data, ascertain potential contaminant transport 
pathways in surface, near-surface, and subsurface zones; 

4. measure selected physical, chemical, and biological properties of the site 
that may affect contaminant migration; and 

5. use the contaminant concentration data to calculate risk (action levels), 

• 

incorporating transport pathways data into the calculations if necessary to • 
improve risk estimates. 

Recall that theTA-50 RFI is structured to investigate two categories of SWMUs: 
(1) sites associated with the solid and liquid waste treatment facilities (ten units), 
and (2) the Area C landfill (one unit). Sampling activities around the treatment 
facilities are complicated by the dense network of underground utilities, 
drainlines, tanks, manholes, asphalt and concrete parking lots and roads, and 
the existence of several SWMUs in and under structures currently in use. To 
facilitate sampling, the SWMUs in this first cateogory are grouped primarily 
according to physical location, and boreholes are located to intercept as many of 
them as possible to minimize drilling. 

Because of the ongoing inte;im actions to upgrade the treatment facilities at T A-
50 and the plan to replace the liquid waste treatment plant beginning in 1995 
(see Chapter 2, Table 2-16), only one phase of sampling is anticipated for the 
treatment facility SWMUs (two phases are described in the sampling plan). If it 
is verified that no releases from the site are occurring or that the releases are 
within regulatory limits, no further characterization will be done until the facility is 
decommissioned, enabling access to subsurface SWMUs. 

In contrast, more than one phase of sampling may be required at the Area C 
landfill to arrive at a defensible remediation alternative. The objectives of 
sampling at Area C are (1) to ascertain whether contaminants have migrated 
from the site, and (2) if they have, to determine their concentrations and 
migration pathway(s). Sampling will be aimed at gathering data on 
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concentrations and spatial distributions of contaminants, both radionuclides 
and nonradionuclides, in surface and subsurface soil, sediments, and rock; 
and, if concentrations exceed action levels, 

geotechnical and geomorphic surface and subsurface features, to support 
improved risk calculations. 

Most of the sampling plans outlined in this chapter follow protocols established in 
the IWP (LANL 1991, 0553) and in Environmental Restoration Standard 
Operating Procedures (LANL 1992, 0688). A list of engineering drawings that 
will be needed to set up sampling locations at TA-50 is presented in Appendix A, 
and additional details on sampling specific to the TA-50 RFI and not described in 
this chapter are presented in Appendix B. 

5.1 SWMUs Associated with the Liquid and Solid Waste Treatment 
Facilities 

5.1.1 Approach 

Surface and near-surface soils will be sampled by shallow vertical coring, to 
depths ranging from 1 in. to close to 10 ft, using tools such as scoops, ring 
samplers, and hand and power augers (see Appendix B for details). For 
subsurface sampling, the overall approach will be to sample multiple SWMU 
aggregates with a few strategically placed coreholes. (Because of the dense 
concentration of SWMUs near the Radioactive Waste Treatment Facility, 
sampling of individual units would be costly if not impossible.) Given the 
relatively uniform nature of the bedrock underlying TA-50, subsurface sampling 
can most effectively be done by multi-aggregate, shallow-angle drilling combined 
with geophysical surveying. The shallow-angle technique can (1) intersect 
fractures and faults in the underlying Bandelier Tuff that may be migration 
pathways; (2) efficiently intersect multiple SWMUs at subsurface to sample for 
the presence of contaminants: and {3) enable horizontal sampling beneath 
SWMUs. Two types of shallow-angle coreholes will be used. 

5.1.1.1 East-to-West Horizontal Coreholes 

Horizontal coreholes, or drillholes (HDH), are drilled FpOre or less horizontally and 
will pass westward beneath the Radioactive Waste Treatment Facility from 
various points at the eastern boundary of T A-50 (to intersect the north-south 
faults of the Bandelier Tuft). 

5.1.1.2 Radial Coreholes 

Radial coreholes, or drillholes (RDH), are also drilled more or less horizontally 
but have a common point of departure from which they radiate in different 
directions. These coreholes will originate in the topographic low adjacent to the 
south end of Building TA-50-1 . 
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5.1.1.3 Geophysical Surveying 

The locations of some buried features (lines, etc.) at T A-50 are not precisely 
known. Where feasible, attempts will be made to establish these locations 
before drilling, by geophysical survey. In general, the best geophysical technique 
for mapping buried metallic lines is electromagnetic surveying. A second 
technique, useful for subsurface objects containing iron or other ferromagnetic 
material, is magnetic surveying. 

Electromagnetic survey instruments use electromagnetic induction to locate 
conductive targets. Such instruments are available in a variety of configurations 
and operate at various frequencies. In general, instruments operating at higher 
frequencies offer better spatial resolution than lower-frequency systems, but 
have less penetration capability. Less penetration can be an advantage at 
cluttered sites, because the likelihood of interference from distant objects (such 
as fences) is also less. 

A magnetic survey measures either the total magnetic field existing at a location 
or a component of the field (usually the verticaQ. Note that stainless steel may 
not be detectable with magnetic techniques. 

The utility of both magnetic and electromagnetic methods at T A-50 is likely to be 
limited by interference from metallic objects and electrical fields. Ground
penetrating radar shows great promise, but results at Los Alamos (Gerety 1 991 , 

• 

personal communication, 07 -0019) and some other, sites have not been good to • 
date. Some buried objects, such as clay pipes, may present insufficient 
physical-property contrast with the material in which they are buried to be 
detectable with any of these techniques. 

5.1.2 SWMU Aggregates 

The field measurements and laboratory analyses for all treatment facility SWMU 
aggregates during the Phase 1 investigations are summarized in Tables 5-1 and 
5-2. The strategy for field and laboratory analyses is presented in the flow chart 
in Fig. 5-1. 

5.1.2.1 Aggregate 1: Radioactive Waste Treatment Plant 
• 

This plant, which covers 37,000 ft2 of the 60,000 ft2 of floor space in 
Building TA-5Q-1, is designed primarily to remove transuranics. Within this 
aggregate (Fig. 5-2), three ofthe SWMUs (50-001 [a), 5Q-003[a), and 50-010) are 
within Building 1. The fourth, 50-002( d), is located adjacent to the northeast side 
of the building. These SWMUs are described in detail in Chapter 2. 

5.1.2.1.1 Existing Information 

Before July 30, 1990, all radioactive industrial waste flowed into the 200Q-gal. pH 
adjustment tank, or "grit tank," in Room 16, part of SWMU subunit 5Q-001 (a). 
On July 30, 1990, borings through the floor around the chamber produced wet 
cuttings, leading to the conclusion that the pipeline to the chamber, or the 
chamber, had leaked. (See Fig. 2-12 and Tables 2-5 and 2-6 in Chapter 2; 
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SWMU Aggregate 

1-Radioactive Waste Plant 

2-Active Waste Lines 

3--Decommissioned Waste Lines 

4-Underground Tanks 

5-lncinerator, etc. 

6--0utfalls 

?-Decommissioned Septic 

TOTAL 

• 
TABLE 5-1 

SUMMARY OF SAMPLE SIZES FOR PHASE 1 BY AGGREGATE 

Survey Areas Surface Near-Surface Soil Water 
Soil Samples Samples 

Radio- Geo- Samples 
No. of Total No. of Land logical physcial Locations Footage Samples 

5 0 

2 2 0 

3 3 0 4 150 80 

2 0 

1 55 55 

2 71 213 

1 4 40 21 

16 5 126 8 190 101 268 

• 

Shallow-Angle Coreholes 
(HDH and RDH) 

No. of Total No. of 
Locations Footage Samples. 

8 1340 715 I 

1 107 57 

9 1447 n2 
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TABLE 5-2 

SCREENING AND ANALYSIS REQUIREMENTS 
FOR PHASE 1, TA-50 SWMU AGGREGATES 

x .. Every Sample 
E- Every Third Sample 

Sampling Method fampling 
Location Interval 

Ag~egate 
o. 

Air Core ROH-1 _fvef'llfi It"' 11? :t 4 
at Frar.hrre 

Air Core RDH·2 Everv 5 ft + 1 2 3 4 
at Fracture 

Air Core RDH-3 Everv 5 tt + 1 2 3 4 
at Fracture 

Air Core RDH-4 Every 5 ft + 1 2 3 4 
at Fracture 

Air Core RDH-5 Every 5 tt + 1 2 3 4 
. at t-racture 

Auaer VIT-15 to Everv5 tt + 1 2 3 4 
VIT28 at Fracture 

Auoer VM-1 to Everv 5 ft + 11.2.3. 4 
VM-2 at Fracture 

Air Core HDH-4 Every 5 ft + 1 2 3, 4 
1 to a at t-racture 

Core or Auger NSS-1 to -SF 6 inches 5 
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Initiate Fteld Survey • 
1. Evaluate existing engineering drawings to locate SWMUs. 
2. Perform geophysical surveys to verly location of pipelines. 

t 
PHASE 1 INVESnGATION PHASE 2 INVESTIGATION 

1. Angled or horizontal coreholes: Drill 9 core-
holes E to W or radialy under TA-50 at various 1. Conlinue sampfing to determine lateral and 
depths and angles. Coiled core samples for vertical extent of contamination. 
analysis from fractures and every 5 ft. Also 
coiled samples in vicinly of possible souroe; 2. Decide whether vertical, angled, or near-
e.g. trenches, pipes, etc. [172 samples totaQ horizontal boreholes would be most efficient 
2. Shallow vertical auger for samples pane- means of ldentlying the extent of contamination. 
Ira ling decommissioned drainliMs, every 100 fl This applies to all four modes of sampling in the 
and at junctions (101 samples totaQ. , initial investigalion. 
3. Drill vertical sampling holes on opposite sides 1 
of radial hole on MH-6. 1 

4. Surface sampling of Ul"lpaved areas l 
(55 samples total). ! 

~ 
Perform field screening on al samples as required. "'""7 analysis required? 

lYES 
AELD LABORATORY 

Analyze al samples 
PHASE 1 INVESTIGATION: 1141 tolal; PHASE 2 INVESTIGATION: 382 total • 1 

Continue sampling as ~-~-required. tcate additional 
ning is required? 

lNO 
ANALYTICAL LABORATORY 

Submit one-third of fiald samples to analytical tab for the following analyses: gamma spectrometry, 
isoCopic & total uranium, isolopic plutonium, tritium, stronlium-90, volatiles, semivoletiles. PCBs. & metals. 

PHASE 1 INVESnGATION: 285 samples;,, PHASE 2 INVESTIGATION: 95 samples 

t 
Data Assessment 

+ 
Generate Phase Reports and wort< plan modifications 

i 
N .. -.o~ Cany out subsequent site 

needed for site charaderlzatlon 
charaderlzation7 

f"o 
Perform oorredive measures studies 

Figure 5-1 Logic flow for the field investigation of the Treatment Facility SWMUs at TA-50. • 
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Sampling Plan ChapterS 

Gardner 1990, 07-0010). IT Corporation investigated the comtaminated area • 
(International Technology Corporation 1990, 0628) and identified nCi/g levels of 
alpha contamination, consistent with characteristics of raw influent wastes, on 
the north side of the grit chamber. Influent liquid wastes were rerouted to flow 
directly into the 75,00Q-gal. raw waste tank in TA-50-2 for pH adjustment. 

This is the only known uncontrolled release from Aggregate 1 SWMUs. The 
sampling holes, which were closed and sealed, will be reopened for sampling 
during the RFI. 

5.1.2.1.2 Field Investigation: Phase 1 

Samples to be taken at Aggregate 1 are summarized in Table 5-3. 

so-001 (a)-Radioactive Waste Treatment Plant 

Use of the existing IT holes (see Fig. 2-13 in Chapter 2) will allow new sampling 
without the risk of puncturing any in situ lines. Two of the holes (Nos. 28 and 15) 
will be reopened to sample for contaminants, and some holes will be deepened 
to enable additional investigations. 

Because of the potential for leaks in the waste transfer and handling system in 
Building 1, three horizontal coreholes will be drilled westward from the east 
perimeter of TA-50. From north to south, these holes will be designated HDH-1, 
HDH-2, and HDH-3. They will pass under the general area (within 30 ft) of 
13 SWMUs. In addition, two radial drillholes, designated RDH-1 and RDH-2, will • 
be cut from the topographic low adjacent to the southwest corner of Building 1 
(Fig. 5-3). 

The locations for these fiVe drillholes will be identified and surveyed following 
SOP pn preparation]. Geophysical survey methods (SOP 03.02, in preparation) 
and engineering drawings (Appendix A) will be used to confirm the locations of 
the various waste lines, conduits, and other in situ features that will be 
intersected by the HDH and RDH boreholes. 

so-002(d)-Nitric Acid Storage Tank 

The absence of any historic~lly documented leaks, confirmed by an extensive 
records search (Francis 1991, 07-0036), supports the recommendation that 
SWMU-specific sampling not be performed. Moreover, the tank is above ground 
and contained within a concrete retaining wall and overflow tank. Hole HDH-1 
will pass within 30 feet of the bottom of this tank. 

so-003(a)-Container Storage Area 

No specific sampling will be done in this area. which is operational and already 
actively monitored. Holes HDH-1 and HDH-2 will pass beneath the area. 

RFI Work Plan, OU-1147 (TA-50) 5-10 May 1992 
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TABLE 5-3 

COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 1 

Degree a 
Core hole Approximate Dip From Traverse Actual Vertical SWMU Drilling 

Designation Location Angle North Len£1!h Length Deeth Aggregate{ a} Method 

RDH-1 W.LY[1] 10° 35° 170ft 170ft (2] 1,2 Air core 

HDH-1 E. fence 70 270° 224ft 226ft [2] 1, 2, 3 Air core 

HDH-2 E. fence 70 270° 224ft 226ft [2] 1, 2, 3 Air core 

RDH-2 W. LY[1] 10° 71° 189ft 192ft [2] 1, 2, 3 Air core 

HDH-3 E. fence 10° 270° 225ft 228ft [2] 1, 2, 3, 4 Air core 

Sampling Percent Specific Sample Maximum Sampling 
Method SampleOD Sampled Points Required Depth Criterion 

WLCC[3) 2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC[3) 2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC[3) 2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC[3) 2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC[3) 2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

[1] L Y = Laundry Yard 
[2] Angle hole-depth varies with lateral position 
[3] Wire line continuous core 
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ChapterS Sampling Plan 

so-01 o--Radioactive Decontamination Facility 

The subsurface area of the Radioactive Decontamination Facility will be sampled 
via hole HDH-2; hole RDH-2, near the southwest corner of Building 1, will pass 
beneath this SWMU. 

5.1.2.1.3 Field Investigation: Phase 2 

If contaminants exceeding action levels are identified under SWMU Aggregate 1, 
further sampling will be conducted in the target area(s) to better define the lateral 
and vertical concentrations of the contaminants. Most of the coreholes in 
Phase 2 would be vertical, oriented around the point at which contamination was 
identified. The work plan will be modified as needed to include Phase 2 
sampling. 

5.1.2.2 Aggregate 2: Active Waste Unes 

The SWMU aggregate for active lines (Fig. 5-4) includes the radioactive waste 
influent lines, 50-001 (b), and the active sanitary sewer line, 50-011 (b). (These 
SWMUs are described in detail in Chapter 2.) 

5.1.2.2.1 Existing Information 

Four lines were constructed in 1982 to carry waste from TA-55 to TA-so-66. 
These lines pass from widely separated points of origin within TA-55 to Building 
T A-50-1 and to T A-50-2. Three of the lines, for highly radioactive caustic and 
acid wastes, are 1.5-in. steel pipe encased within 3-in. PVC pipe (one of the 
three is a spare that has never been used). The fourth line is for industrial 
waste, and is 2-in. steel within 3-in. PVC. Any leakage of the inner line is 
conveyed by the outer line to electronic detectors and drip pans in monitoring 
manholes. There is some concern about contamination from these lines 
because the original vacuum seals have lost their integrity, but the drip pans 
have never collected fluid indicative of a leak in the inner lines. (It is not known 
whether a leakage could occur that would not be detectable in the monitoring 
manhole.) 

The area where these active lines run into Building 1 and the area to the west 
and north of the tank farm, TA-50-2, were sampled as part of the IT Corporation 
investigation in August 1990 Onternational Technology Corporation 1990, 0628). 
All samples from the areas of the Aggregate 2 SWMUs showed only background 
levels of radionuclides. 

5.1.2.2.2 Field Investigation: Phase 1 

Samples to be taken at Aggregate 2 are summarized in Table 5-4 (see Fig. 2-13, 
Chapter 2, for original IT sampling locations). 

50-001 (b) Radioactive Waste Influent Lines 

Because there is no evidence of any releases associated with this SWMU 
aggregate, there is no need for specific vertical sampling. The horizontal 

RFI Work Plan, OU-1147 (TA-50) 5-13 May 1992 
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TABLE 5-4 

COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 2 

Degrees 
Corehole Approximate Dip From Traverse Actual Vertical SWMU Drilling 

Designation Location Angle North Length Length Depth Aggregate(s) Method 

RDH-1 W. LY[1] 100 35° 170ft 173ft [2] 1,2 Air Core 

RDH-2 W.LY[1] 100 71° 189ft 192ft [2] 1, 2, 3 Air Core 

RDH-3 W. LY[1] 8.5° 348° 157ft 159ft [2] 2,3, Air Core 

RDH-4 W. LY [1] 170 263° 64 f1 67 f1 [2] 2,3,4 Air Core 

HDH-5 W.LY[1] 170 290° 66ft 69 f1 [2] 2,3,4 Air Core 

VIT-15 S.E. of 50-2 nla nla n/a nla 35 f1 2,4 Reamed Core 

Sampling Sample Percent Specific Sample Maximum Sampling 
HoleiD Method OD Sampled Points Required Depth Criterion 

•4.25 in. WLCC[3] •2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

=4.25 in. WLCC(3] "'2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

=4.25 in. WLCC(3] =2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

.. 4.25 in. WLCC(3] •2.5 in . 100% Fractures, features, & every 5 ft Background level + 5 ft 

.. 4.25 in. WLCC[3] .. 2.5 in . 100% Fractures, features, & every 5 ft Background level + 5 ft 

.. 4.25 in. WLCC(3] •2.5 in . 100% Fractures & every 5 ft Background level + 5 ft 

[1) LV= Laundry Yard 
[2) Angle hole- depth varies with lateral position 
[3) Wire line continuous core 
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Sampling Plan ChapterS 

coreholes HDH-2 and HDH-3, which will pass under TA-50-2 and TA-5Q-1 • 
(Fig. 5-3}, will furnish information on this SWMU subunit; radial coreholes RDH-1 
and RDH-2 will pass beneath the areas of greatest concentration of active waste 
lines under and on the west side of Building 1; and radial corehole RDH-3 will 
also pass beneath the active waste lines on the west side of Building 1. Finally, 
IT Corporation monitoring hole No. 28 (Fig. 2-13 in Chapter 2} will be deepened 
because its location-near many active lines and near the TA-50-2 tank farm-
will provide information for this and other SWMU aggregates. This hole will be 
located using the IT Corporation August 1990 report and will be designated VIT-
15. Geophysical survey methods (SOP 03.02, in preparation) will be used to 
confirm the locations of the various waste lines, conduits, and other in situ 
features that will be intersected by the horizontal and radial coreholes. 

50-011 (b) Active Sanitary Sewer Line 

No specific sampling is planned for this active sanitary waste pipeline. This line 
has no documented history of releases and does not transport hazardous 
wastes. Radial hole RDH-3 will sample beneath portions of the line. 

5.1.2.2.3 Field Investigation: Phase 2 

If contamination is detected in the Phase 1 coreholes, additional information on 
the lateral extent of contamination may be required in specific target areas. The 
work plan will be modified to include this additional sampling program should it be 
needed. 

5.1.2.3 Aggregate 3: Decommissioned Waste Unes 

This aggregate includes numerous lines and a tank farm (SWMU subunits 50-
004(a], 5Q-004[b], and 5Q-004(c]) that were decommissioned during the last 
17 years. Their locations are shown in Fig. 5-5 and they are described in detail 
in Chapter 2. 

5.1.2.3.1 Existing Information 

Most of the decommissioned lines were removed, and the soil in the line trench 
was cleaned to ALARA stancjards. A few lines or portions of lines were left in 
place because of the difficul\ies or hazards involved in removing them. The 
decommissioned lines near TA-50-37, 50-004(a), were used to transport 
radioactive waste from Pajarito Road sites to TA-50. According to the SWMU 
report, these lines "were known to have leaked occasionally.• Francis (1991, 07-
0035) confirms this on the basis of a records search. 

The decommissioned tank farm, TA-50-3 (50-004(b]), was used primarily to store 
waste from the Omega West reactor. In an emergency, the tanks could also be 
used to receive other wastes, and in fact received waste from experiments in TA-
50-1 via lines from TA-35 and TA-50-1. According to the SWMU report, soil 
sampled during decommissioning was screened for both radioactive and 
chemical contamination but was found to be "below cleanup levels." The soil 
beneath the vault "contained background levels of radiation" and may not have 
been removed. 

RFI Work Plan, OU-1147 (TA-50) 5-16 May 1992 
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Sampling Plan ChapterS 

SWMU 50-004(c) indudes miscellaneous decommissioned lines (Nos. 44, 45, • 
45a, 46, 47, 48, 48a, 49, 54, 55, 56, 65, and 67), all of which were removed 
except No. 56; and manholes TA-50-6, TA-50-55, and TA-50-56 (Francis, 1991, 
07-0037). The lines were used for the transport of various wastes. 
According to the SWMU report, decommissioning involved removing the lines, 
screening for radionuclides, and cleaning to ALARA standards. 

Manhole TA-50-6 has a documented release of contaminants that may be above 
present acceptable limits. At the time of decommissioning in 1984, the manhole 
structure and about 20 yd3 of soil were excavated to approximately 19 ft below 
grade, but the site was left with up to 3.8 nCi/g of alpha contamination in the soil 
at the bottom of the excavation. 

In summary, many of the SWMUs in this aggregate have contaminated the soil 
surrounding them to some (unknown) extent, cleanup was to ALARA levels, and 
portable field instruments were the primary means of judging contaminant levels. 

5.1.2.3.2 Field Investigation: Phase 1 

Samples to be taken at Aggregate 3 are summarized in Table 5-5. 

50-004(a}-Oecommissioned Lines Near TA-50-37 

The backfilled trenches left after decommissioning will be sampled via vertical 
holes drilled through to the contact between trench fill and trench bottom. These • 
coreholes, designated OWL, will be approximately 100ft apart (Fig. 5-3). 

50-004(b}-Oecommissioned Tank Farm 

Sampling for this SWMU will be done via two multi-aggregate, shallow-angle 
radial coreholes, ROH-4 and ROH-5 (Fig. 5-3). These will begin at the low area 
on the southwest corner of Building 1. Corehole ROH-4 will pass beneath 
decommissioned acid waste lines 65 and 49, the decommissioned tank farm, 
and vault T A-60-66. Corehole ROH-5 will cross beneath several tank farm feed 
lines and directly beneath manhole WM-7. 

50-004(c}-Miscellaneous O~commissioned Waste Lines 
' 

As in the case of subunit 50-004(a), sampling will be done via vertical holes 
(designated OWL) drilled through to the contact between trench fill and trench 
bottom and located approximately 100ft apart (Fig. 5-3). 

Corehole ROH-3 will sample specifically in the vicinity of manhole TA-50-6. 
Angled 8.5" downward, it will cross below the deepest point of previous 
excavation of the manhole. Several vertical coreholes (designated VM-1 and 
VM-2) will also furnish data on manhole TA-50-6: they will be located 
approximately 10 ft from a line perpendicular to ROH-3 and centered on the 
manhole. Phase 1 sampling depth will be 40 ft, about 20 ft deeper than the 
existing excavation. 

RFI Work Plan, OU-1147 (TA-50) 5-18 May 1992 
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TABLE 5-5 

COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 3 

Degrees 
Corehole Approximate Dip From Traverse Actual Vertical SWMU 

Designation Location Al'\gle Nortll_ Length Length Depth Aggregate(s) 

HDH-1 E. Fence 70 270° 224ft 226ft (3) 1,2, 3 

HDH-2 E. Fence 70 270° 224ft 226ft (3) 1, 2, 3 

HDH-3 E. Fence lQO 270° 224ft 228ft (3) 1, 2, 3, 4 

RDH-2 W.LY(1] •. lQO 71° 189ft 192ft (3] 1, 2, 3 

RDH-3 W.LY(1] 8.5'' 348° 157ft 159ft (3] 2,3 

RDH-4 W.LY(1] 17° 263° 64ft 67ft (3] 2,3,4 

RDH-5 W.LY[1] 17° 290° 66ft 69ft [3] 2,3,4 

VM-1 S.W. of MH 6 [2] goo n/a n/a 40ft 40ft 2, 3, 

VM-2 N.E.of MH 6 goo n/a n/a 40ft 40ft 2, 3, 

DWL-1 to Various goo n/a n/a 15ft 15ft 3 
DWL-38 Various goo n/a nla 15ft 15ft 3 

Drilling 
Method 

Air Core 

Air Core 

Air Core 

Air Core 

Air Core 

Air Core 

Air Core 

Auger 

Auger 

Auger 
Auger 
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~ Sampling Sample Percent Specific Sample Maximum I 

~ Method 00 Sampled Points Required Depth Criterion 

WLCC(4) -2.5in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC (4} -2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC(4} -2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

If! 
~ 

WLCC(4} •2.5 in. 100% Fractures, features, & every 5 ft ~ackground level + 5 ft 

WLCC(4) "'2.5in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC (4) -2.5in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

WLCC[4) •2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

Cont. Samp. ..2.5in. 100% Fractures & every 5 ft Background level + 5 ft 

Cont. Samp. ..2.5 in. 100% Fractures & every 5 ft Background level + 5 ft 

Cont. Samp. ...2.5 in. 100% Fractures & every 5 ft Background level + 5 ft 

Cont. Samp. •2.5 in. 100% Fractures & every 5 ft Background level + 5 ft 

--
[1] LV= Laundry Yard 
[2] MH = Manhole 
[3) Angle hole-depth varies with lateral position g 
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[4) WLCC =Wire line continuous core 
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Locations for all coreholes have been identified (Fig. 5-3 and Table 5-5) and will 
be surveyed per SOP (being prepared). Geophysical survey methods (SOP 
03.02, in preparation) will be used to confirm the locations of the various waste 
lines, conduits, and other in situ features that will be intersected by the HDH, 
RDH, VM, and OWL coreholes. 

5.1.2.3.3 Field Investigation: Phase 2 

If contamination is detected in any of the Phase 1 coreholes, additional 
information on its lateral extent may be required. This information will be 
obtained via vertical boreholes around the target area The work plan will be 
modified to include the additional sampling protocol if needed. 

5.1.2.4 Aggregate 4: Active Underground Tanks 

This aggregate consists of SWMU subunits 50-002(a), 50-002(b), and 50-002(c). 
Their locations are shown in Fig. 5-6, and they are described in detail in 
Chapter 2. The location of these tanks in accessible underground vaults 
facilitates leak detection. 

5.1.2.4.1 Existing Information 

50-002(a)-Tank Farm (TA-50.2) 

These tanks (Fig. 5-6) have been used to store treated and untreated waste from 
T A-50-1. The tanks are 16 to 18 ft below grade (with the exception of the sludge 
tank, which extends to the south of the building; this tank is approximately 26 ft 
below grade). Although overflow from the raN waste tanks has contaminated 
Ten Site Canyon (see Chapter 2 and Section 5.1.2.6), no releases as a 
consequence of tank failure have been documented. The floor drains and 
overflow lines involved in the releases to Ten Site Canyon have been 
decommissioned. 

50-002(b) and (c)-Underground Vault, Caustic Waste Tank, and Acid Waste 
Tank (TA-50.66) 

These underground tanks and vault (see Fig. 5-6) ~ve been used to temporarily 
store untreated caustic and acid wastes from TA-55. These wastes contain 
significant amounts of TRU and are monitored carefully for criticality before 
treatment. By segregating the acid and caustic wastes from other industrial 
waste entering TA-50, the volume of waste that must be treated as TRU waste is 
reduced from 300 barrels per year to 10 or 12. There are no documented 
reports of releases from these tanks. 

5.1.2.4.2 Field Investigation: Phase 1 

The TA-50.2 tank farm consists of an equipment room surrounded on three sides 
by concrete tanks: two for incoming raN waste, one for sludge, two for treated 
liquid waste storage, and one for liquid waste from the D&D facility. When the 
integrity of the tank farm and of the pipelines flowing to the grit chamber in 
Building TA-50-1 and vicinity was checked in August 1990 (International 

RFI Work Plan, OU-1147 (TA-50) 5-21 May 1992 
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ChapterS Sampling Plan 

Technology Corporation 1990, 0628), no leaks were found (nor had any been 
documented previously). 

To reduce the risk of damage to subsurface structures, Phase 1 sampling will re
use the IT Corporation vertical investigative/monitoring coreholes (Fig. 2-13, 
Chapter 2} located around the perimeter of T A-50-2. Holes 28 and 15 
(designated VIT-28 and VIT-15} will be deepened to serve as north and south 
perimeter investigative holes. The IT Corporation report will be used to locate 
these holes. In addition, one of the east-west shallow-angle coreholes (HDH-3) 
will pass beneath TA-50-2. 

The caustic and acid waste tanks, 50-002(b} and 50-002(c} respectively, are 
encased in a concrete underground vault (TA-50-66), so that no vertical 
perimeter sampling is possible. The multi-aggregate radial holes RDH-4 and 
RDH-5 will pass beneath the vault area in a near east-west direction. 

Locations for the horizontal and radial coreholes have been identified (Fig. 5-3, 
Table 5-6) and will be surveyed per SOP (being prepared). Geophysical survey 
methods (SOP 03.02, in preparation) will be used to confirm the locations of the 
various waste lines, conduits, and other in situ features that will be intersected by 
the coreholes. 

5.1.2.4.3 Field Investigation: Phase 2 

If contaminants exceeding action levels are identified under Aggregate 4 
SWMUs, additional drilling and sampling will be done to ascertain the lateral and 
vertical extent of contamination in the target area(s). Most of the Phase 2 
coreholes would be vertical, oriented radially around the point at which 
contamination was identified. Other existing IT Corporation coreholes may be 
used to further expand sampling if needed. The work plan will be modified to 
include the additional work decided upon. 

5.1.2.5 Aggregate 5: Sites Associated with Atmospheric Releases from 
the Radioactive Uquid Waste Treatment Plant, the Incinerator, 
and the Volume Reduction Facility 

The SWMUs in this aggregate are 50-006(c}, 50-007, and 50-00B.Their locations 
are shown in Fig. 5-7, and they are described in detail in Chapter 2. This 
aggregate comprises surface sites contaminated by several stacks at TA-50: 
airborne releases from the Radioactive Uquid Waste Treatment Plant (TA-50-1} 
are identified as 50-000(c); those from the Incinerator (TA-50-37) are part of 50-
007; and those from the Volume Reduction Facility (TA-50-69} are in 50-008. 
(The subsurface components of SWMUs 50-007 and 50-008 will be sampled as 
part of the field investigations for Aggregates 1 and 2.) 

Much of the surface area around structures at TA-50 is paved (Fig. 5-7). The 
unpaved areas are largely disturbed, by past construction and decommissioning 
activities. In general, the entire area slopes gently to the east and south, 
draining toward Ten Site Canyon at the southeast corner of the paved areas . 

RFI Work Plan, OU-1147 (TA-50) 5-23 May 1992 
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TABLE 5-6 I 
COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 4 

~-
"t:l 
§' 

Degrees 
Corehole Approximate Dip From Traverse Actual Vertical SWMU Drilling 

Deslg_natlon Location Angle __ North ---~119tl1_ l..~ngth pep!h . Aggrltg~te(s) Method 

HDH-3 E. Fence -10° -270° ·225ft 228ft [2] 1,2, 3, 4 Air Core 

HDH-4 W. LV [1] =170 =263° •64 ft 67ft [2] 2,3,4 Air Core 

RDH-5 W.LY[1] =170 =290° 66 fl 69ft [2] 2,3,4 Air Core 

VIT-15 S.E. of 50-2 90° 0 35 fl n/a 35ft . 2, 4 Reamed /Cored 

VIT-28 N. of 50-2 9QO 0 35ft n/a 35ft 4 Reamed/Cored 

Hole Sampling Sample Percent Specific Sample Maximum Sampling 
ID Method OD Sampled Points Required Depth Criterion 

•4.25 in WLCC[3] •2.5 in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

=4.25 in WLCC[3] -=2.5in. 100% Fractures, features, & every 5 ft Background level + 5 ft 

=4.25 in WLCC [3] =2.5 in. 100% Fractures, features. & every 5 ft Background level + 5 ft 

•4.25 in WLCC [3] .. 2.5 in. 100% Fractures & every 5 ft Background level + 5 ft 

.. 4.25 in WLCC(3] =2.5 in. 100% Fractures & every 5 ft Background level + 5 ft 

[1) L Y =Laundry Yard 

jQ [2) Angle Hole-depth varies with lateral position 
[3) WLCC = Wire line continuous core -§ 
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Sampling Plan ChapterS 

5.1.2.5.1 Existing Information 

The activities associated with TA-50-1 are described under Aggregate 1 
(Section 5.1.2.1). Several stacks (see Fig. 2-9, Chapter 2) serve the operations 
of this building; routine releases are monitored, and in certain cases filtered, 
before release. 

The Treatment Development Facility in TA-50-37 includes a controlled-air 
incinerator with associated feed systems and an offgas treatment facility with two 
HEPA filters. It was designed and constructed to develop incineration methods 
for wastes containing transuranics and has also been used for other types of 
wastes, both radioactive and hazardous. At present it is not in operation, and is 
being upgraded for future use as a production facility. An environmental 
assessment is in process, as Is an application to EPA for a permit to incinerate 
toxic waste. 

TA-50-69 is a prototype facility for volume reduction and repackaging of 
radioactively contaminated metallic waste. Operations began in 1 983. The 
facility is currently inactive, but should resume operations soon. Long-range 
plans call for the construction of a larger unit at TA-54. 

• 

Stack emissions from all three buildings are monitored, and many stacks have 
release controls. However, plutonium concentrations exceeding fallout levels 
have been measured in the nearby soils (Purtymun et al. 1990, 0215): up to 
0.017 pCI/g of plutonium-238 (compared with fallout levels of 0.001-0.003 pCi/g) 
and up to 6.98 pCi/g of plutonium-239 (compared with fallout levels of 0.005- • 
0.05 pCI/g). 

The major source of radionuclides in stack gases at TA-50 is undoubtedly the 
liquid waste treatment plant, since the other two buildings have HEPA filtration 
systems on their stacks. But there are also other stack sources of radioactive 
emissions in the areas around TA-50, which will make it difficult to ascertain the 
specific source(s) of soil radioactivity at the site. 

5.1.2.5.2 Field Investigation: Phase 1 

Although the plutonium level;; measured exceed fallout concentrations, they are 
still far below levels of concern. Phase 1 sampling will be designed to (1) confirm 
the information on radionuclide contaminant levels in surface soils in nonpaved 
areas, and (2) measure the levels of hazardous constituents, for which there is 
currently no data. 

Sampling locations on the unpaved areas around the TA-50 buildings will be 
categorized as {1) adjacent to the pavement (within 5 ft), (2) within drainage 
channels, and (3) any other location within the area of the TA-50 treatment 
facilities where there is surface soil. Samples will be collected from soils in each 
of these categories, and from soils in each of the unpaved areas surrounding the 
buildings, to evaluate the dependence (if any) of contaminant distributions on 
location category and/or direction with respect to the source(s). 

RFI Work Plan, OU-1147 (TA-50) 5-26 May 1992 
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ChapterS Sampling Plan 

Five distinct unpaved areas have been selected for sampling; these are 
designated A, B, C, D, and E in Fig. 5-7. After the areas have been surveyed 
(SOP [being prepared]) to locate natural drainage channels, sampling locations 
will be selected in each. Two to five locations will be selected in category 1, 
along the edge of the pavement bordering the area (This may be done 
systematically-<>ne location every 500 ft-or randomly, provided locations are 
not less than 300 ft apart.) Two to six locations will be selected in category 2, in 
drainage channels. (The number will depend on the size of the area and the 
number of channels.) Finally, two to fiVe locations will be selected in category 3, 
more than 5 1t from the pavement and outside drainage channels. (This may be 
done systematical(~ 1 QO-ft grids within each area-<lr randomly, provided 
locations are not less than 60 1t apart.) A total of 55 soil samples will be taken, 
using a 6-in.-diameter, stainless-steel coring tool, to a depth of 6 in. (fable 5-7). 

5.1.2.5.3 Field Investigation: Phase 2 

Analysis of Phase 1 samples, including spatial analysis using kriging, will be 
used to design follow-up sampling if it appears necessary. Locations in which 
contaminants exceed action levels will be sampled to greater depths within the 
soil profile to better characterize the distribution of contaminants. 

5.1.2.6 Aggregate 6: Outfalls 

This aggregate includes SWMU subunits 50-006(a), accidental spills from TA-50, 
and 50-006(d), intentional releases of treated liquids under an NPDES permit . 
They are described in detail in Chapter 2, and their locations are shown in 
Fig. 2-8. 

5.1.2.6.1 Existing Information 

50-006(a)-Ten Site Canyon 

Ten Site Canyon is a small canyon off the southeast corner of the pavement at 
TA-50; it formerly had two outfalls (see 50-004[c]). A sump in TA-50-2 
overflowed into the canyon on two occasions, releasing liquid waste containing 
radionuclides and an unknown quantity of hazardous constituents. The site was 
sampled and then partially decontaminated near the outfall by removing about 
70 yd3 of contaminated soil and covering the area with clean soil. Post-cleanup 
sampling indicated that residual contamination is no higher than 400 pCi/g of 
gross alpha activity and 40 pCi/g of gross beta activity. 

50-006(d)-Mortandad Canyon 

Mortandad Canyon contains an active, NPDES-permitted, outfall for the release 
of treated liquid wastes. The effluent line runs from the tank farm at TA-50-2 to 
the stream channel in the canyon. Known and suspected contaminants include 
chemicals, radionuclides, and heavy metals. Plutonium concentrations near the 
outfall measure a few hundred pCVg (see Tables 2-7 and 2-8 in Chapter 2 for 
concentrations and total amounts released). Release standards for iron and 
copper have also been violated on occasion . 

RFI Work Plan, OU-1147 (TA-50) 5-27 May 1992 
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TABLE 5-7 

COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 5 

Corehole Approxlmata VerUcal Coring Sample Percent Speclftc Sample Maximum Sampling 
DeslanaUon Location ~th _ Meth~ QP Sltmpled Point~ Reql!lred _ ~lh Criterion 

NSS·1 to NSS·55 Various Surface 6 ln. Stainless Steel Ring Sampler 

- • 

61n. 100% Next to Pavement & 
Drainages, 
Spill Areas 

See Phase 2 
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ChapterS Sampling Plan 

5.1.2.6.2 Field Investigation: Phase 1 

50-006 {a)-Ten Site Canyon Outfall {TSO) 

Two discrete outfalls, approximately 45 ft apart, empty into Ten Site Canyon near 
the southwest corner of the fenced yard of the Radioactive Waste Facility. 
Sampling will be done along two lines following the assumed discharge paths of 
the pipelines {Fig. 5-8), meeting at the convergence point of the paths, and 
thence becoming a single line following the assumed downgrade course. 

One sample will be taken from each of the two discharge paths (near the month 
of the outfaiQ and three samples Where the paths converge. From there, 
transects will be laid out at 1 OQ-ft intervals perpendicular to the stream channel, 
and samples will be taken at three points along each transect. Each vertical hole 
will be 3ft deep and will be sampled at the surface, at 12 in., and at 36 in. 
(fable 5-8). (fhe specific lateral spacing of the three sampling holes will be 
determined by surface morphology; spacing will increase downstream because 
of the widening of the effluent as it flows down the canyon.) Sampling along the 
line of drainage will go as far as the break of the bottom of Ten Site Canyon, 
which is approximately 1,250 feet from the outfall of the pipelines. A total of 132 
samples {3 from each of 44 locations) will be taken during Phase 1. The rest of 
the canyon will be evaluated for residual contamination as a part of the ER 
Program Canyon Studies. 

50-006(d)-Mortandad Canyon Outfall (MCO) 

The same sampling method will be used as for Ten Site Canyon. The transects, 
laid out at 1 OQ-ft intervals perpendicular to the stream channel, will extend along 
the line of drainage for 700 ft; samples will be taken at three points along each 
transect {Fig. 5-9). A total of 27 shallow holes (fable 5-8) will be required. 
Mortandad Canyon will also be investigated as part of the ER Program Canyon 
Studies. 

The sampling sites will be surveyed according to SOP (being prepared) to 
determine drainage patterns so that optimal locations for the sampling transects 
can be selected. Hand auger and coring techniques (LANL 1991, 0553; LANL 
1992, 0688; Annex II and Appendix B of this work'.plan) will be used to collect 
surface and near-surface samples. 

5.1.2.6.3 Field Investigation: Phase 2 

If contamination exceeding action levels is detected in the samples, additional 
sampling may be required to determine the lateral extent of contamination. All 
Phase 2 investigation holes will be vertical, using the same methods as in 
Phase 1 , and the lateral spacing of samples will be increased or decreased on 
the basis of Phase 1 results. The work plan will be modified to include these 
additional sampling activities . 

RFI Work Plan, OU-1147 (TA-50) 5-29 May 1992 
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TABLE 5-8 

COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 6 

Degrees 
Corehole Approximate Dip From Actual Vertical SWMU 

Designation Location Angl~ North Length Depth Aggregate(s) 

TS0-1 Ten Site Canyon Outfall n/a goo n/a 3ft 6 

TS0-44 Ten Site Canyon Outfall n/a goo nla 3ft 6 

MC0-1 Mortandad Canyon Outfall nla goo nla 3ft 6 

MC0-27 Mortandad Canyon Outfall nla goo nla 3ft 6 

Hole Sampling Sample Percent Specific Sample Maximum Sampling 
ID Method 00 Sam~ Points Regulred ~th Criterion 

~3.5 in TBD ~ 2.5 in 100% Surface, 12 in & 36 in See Phase2 

~ 3.5 in TBD ~2.5 in 100% Surface, ~2 in & 36 in See Phase2 

~3.5 in TBD ~2.5 in 100% Surface, 12 in & 36 in See Phase 2 

~3.5 in TBD ~2.5 in 100% Surface, 12 in & 36 in See Phase 2 

Drilling 
Method 

TBD 

TBD 

TBD 

TBD 
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ChapterS Sampling Plan 

5.1.2.7 Aggregate 7: Decommissioned Septic System 

SWMU 50-011 (a) consists of a decommissioned septic system, including a tank 
(TA-50-10), a manhole (TA-50-9), a sanitary distribution box (TA-50-11), and a 
leach field with a 50-ft-deep infiltration shaft on the east side of the distribution 
box (see Fig. 2-11 in Chapter 2). The leach field and the main from the septic 
tank are buried about 4 ft below grade. This system Is located south and east of 
T A-50-1, near the perimeter fence. 

5.1.2.7.1 Existing Information 

This septic system, in use from 1963 to 1983, was decommissioned in 1984 as 
part of theTA-50 upgrading program; pipes, leach lines, and leach-field soil were 
removed. The 4-ft-diameter by 50-ft-deep shaft drilled in 1978 at the east end of 
the leach field, to increase the field's capacity, is probably still in place. Because 
the septic system was located in an area of TA-50 where there were surface 
spills of liquid waste from the tank farm (R. M. Parsons, Co. 1981, 07-0025), it 
will be difficult to positively identify the source of the contaminants known to exist 
in the area (The spills of raw waste from the TA-50-2 tank farm, however, are 
likely to be the only important source.) There are no documented occurrences of 
hazardous material ever having entered the sanitary septic system. The system 
was decommissioned because of the poor absorption characteristics of the 
tuffaceous rocks. Clean fill replaced the soil over the leach field. 

The location of the decommissioned leach field was discovered during the ER 
Program reconnaissance visit in 1989 (Roy F. Weston Inc. 1989, 07-0047). 
Erosion had exposed a length of perforated PVC pipe from the field. 

5.1.2.7.2 Field Investigation: Phase 1 

Sampling for this SWMU will be done via four shallow vertical holes 
approximately 10ft deep, designated VLL-1 to VLL-4, and one 45" corehole, 
designated SP-1 (Fig. 5-3 and Table 5-9). The four vertical coreholes will 
sample the interface between the bottom and fill of the four leach-field pipe 
trenches. The 45" corehole will be drilled in an east-to-west direction through the 
center line of the 4-ft-x-50-ft infiltration shaft (Fig. 5-3) and will extend to a lateral 
point 15 ft west of the center line. 

Locations for the VLL-1 to -4 and SP-1 coreholes will be identified and surveyed 
using the protocol in SOP pn preparation]. Geophysical survey methods 
(SOP 03.02, in preparation) will be used to try to confirm the location of the 
infiltration shaft and other features to be intersected by the coreholes. 

5.1.2. 7.3 Field Investigation: Phase 2 

Results of the Phase 1 investigation will be used to develop the sampling plan for 
Phase 2 investigations, if Phase 2 is needed. The work plan will be modified to 
include a protocol for these further investigations . 

RFI Work Plan, OU-1147 (TA-50) 5-33 May 1992 
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TABLE 5-9 

COREHOLE REQUIREMENTS FOR SWMU AGGREGATE 7 

Degrees 
Corehole Approximate Dip From Traverse Actual Vertical SWMU Drilling 

Method Designation Location Angle North Length Length . Dept!t_ __ AJJgregate(s) 

VLL-1 

VLL-2 

VLL-3 

VLL-4 

SP-1 

-

N. Leach Line 

N.C. Leach Line 

S.C. Leach Line 

S. Leach Line 

E. of E. Fence 

Hole Sampling 

goo n/a 

goo n/a 

goo n/a 

9QO n/a 

45° ·270° 

Sample Percent 

0 

0 

0 

0 

103ft 

10ft 

10ft 

10ft 

10ft 

107ft 

Specific Sample 

10ft 

10ft 

10ft 

10ft 

AH 

ID Method OD Sampled Points Required 

--6.25 in cs .. 2.5 in. 100% Fractures & every 5 ft 

-=6.25 in cs •2.5 in. 100% Fractures & every 5 ft 

-=6.25 in cs •2.5 in. 100% Fractures & every 5 ft 

--6.25 in cs •2.5in. 100% Fractures & every 5 ft 

~.25in WLCC .. 2.5 in. 100% Fractures & every 5 ft L 

Angle Hole-depth varies with lateral position 
CS = Continuous Sample 
WLCC = wire line continuous core 

• 

7 

7 

7 

7 

7 

Auger if Accessible 

Auger if Accessible 

Auger if Accessible 

Auger if Accessible 

Air Core 

Maximum Sampling 
Depth Criterion 

Background level + 5 ft 

Background level + 5 ft 

Background level + 5 ft 

Background level + 5 ft 

Background level + 5 ft 
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ChapterS Sampling Plan 

• 5.2 The Area C Landfill 

5.2.1 Surface Sampling 

• 

• 

5.2.1.1 Approach 

A phased sampling approach will be used to determine contaminant 
concentrations, and spatial analysis techniques such as kriging (Journal and 
Huejbregts 1967, 07-Q015) to evaluate the level and extent of surface 
contamination. 

The specific tasks of this phased approach include 

• through chemical analysis, quantifying the concentrations and spatial 
distribution of contaminants; 

using this data to construct a probability-based model that will enable 
prediction of contaminant concentrations in unsampled areas; 

using field instruments to collect radionuclide survey data in unsampled 
areas, to verify the model's predictions; 

• estimating prediction errors; 

using spatial distribution data to infer migration pathways . 

The phased sampling approach uses the results of an initial sampling effort to 
decide whether further sampling is needed and, if It is, to guide the location and 
number of samples to be taken. The obvious benefits of this approach are that 
the level of sampling is matched to the level of contamination, and sampling is 
focused on key locations. {See Appendix H of the IWP for further information.) 
Sampling and analytical requirements for Area C are presented in Tables 5-10 
and 5-11, and the strategy for sampling surface and subsurface soils and rock is 
depicted in the flow chart in Figure 5-1 0. 

The construction of a model to predict the concentrations and spatial distributions 
of contaminants on the surface at Area C requires an understanding of the 
various components of total variance, including thoSe associated with analytical 
techniques and sample collection techniques. If the combined contributions of 
these sources of variability can be estimated, they can be removed from the 
model, allowing the component of natural spatial variability of contaminant 
distribution to be more clearly estimated. 

Estimates of the error contribution associated with sample collection and 
analytical techniques can be obtained from split samples, which we define as 
aliquots from a well-mixed sample. Estimates of natural variability in 
contaminant concentrations can be obtained from a combination of replicate and 
more widely spaced samples. The former are individual samples taken close to 
one another (which reflect variability on a local scale); the latter samples are 
farther apart {for example, from intersection points on a 6Q..ft-x-6Q..ft grid) and 
reflect natural variability on a larger scale . 

RFI Work Plan, OU-1147 (TA-50) May 1992 
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TABLE 5-10 • 
SAMPLE SIZES FOR PHASE 1 INVESTIGATION OF AREA C LANDFILL 

Survey Areas Surface 
Near-Surface 

Soil 
Soil Samples 

Land 
Radio- Geo- Samples Soil No. of 

Description logical physcial Samples Locations 

Surface Topography 1 1 240 
Field Instrument Survey 
Intensive Soil Sampling 48 48 
Surface Soil 223 223 
Soil Contingency 30 30 
Field Duplicate 12 12 
Rinsate Blank 8 8 

Trip Blank 3 3 
Field Blank 8 8 
Split Samples 12 12 
TOTAL 1 1 240 344 344 • 

Coreholes 

Vertical Shallow-angle 

Description Number 
Total Number of 

Number 
Total Number of 

Footage Samples Footage Samples 

Core 6 480 96 4 2314 463 
Core Contingency 30 140 
Trip Blank 12 60 
Field Blank 12 60 
Equipment Blank 12 60 
Field Duplicate 12 60 
Split Samples 12 60 
Fracture Contingency 32 140 
TOTAL 6 480 218 4 2314 1043 

• 
RFI Work Plan, OU-1147 (TA-50} 5-36 May 1992 
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• TABLES-11 

SAMPLE SIZES FOR PHASE 2 INVESTIGATION OF AREA C LANDFILL 

Survey Areas 
Near-Surface 

Water Soil Samples 

Land 
Radio- Geo- Samples Soil No. of 

Description logical physcial Samples Locations 

Surface Topography 1 1 

Surface Soil 100 100 

Soil Continoencv 30 30 

Reid Duplicate 10 10 

Equipment Blank 5 5 
Trip Blank 5 5 
Reid Blank 5 5 
Split Samples 8 8 

Reid Instrument Survey 100 

TOTAL 1 1 163 100 163 

• 
Core holes 

Vertical Shallow-angle 

Number 
Total Number of 

Number 
Total Number of 

Description Footage Samples Footage Samples 

Core 3 240 48 2 400 80 

Reid Duplicate 5 8 
Equipment Blank 5 8 

Reid Blank 5 8 
Trip Blank 5 8 
Core Contingency 5 8 
Fracture Contingency 5 8 

TOTAL 3 240 78 2 400 128 

• 
RFI Work Plan, OU-1147 (TA-50) 5-37 May 1992 
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lnllate Rekllmlesllgalion 

SURFACE SOIL CHARACTERIZATION 

PHASE 1 INVESTIGA TlON 
Coiled surface soH samples on a 60-11 by 60-11 
grid; coiled adc:ilional samples in 'hot spols' 

PHASE 2 INVESTIGATION 
(if required): 

Use rtJSulls from inniallnvesligation and other 
investigations 10 determine the need for 

subsequent samp&ng 

NO 

Subsurface 
Sampling 

SUBSURFACE SOIL CHARACTERIZATION 
to confirm contamlnanta are not mlgradng 

PHASE 1 INVESTIGATION: 
Oril and sample 4 shallow-angle boreholes and 

6 venical boreholes 

PHASE21NVESTIGATION 
Results from the innial investigation at this de 

will be used to plan subsequent 
characterizations 

Perform field screening on all samples as required 

FIELD LABORATORY 
Analyze all samples for const~uenls listed In Tables 5-12 and 5-15 

Continue sampling as 
required 

ANALYTICAL LABORATORY 

SURFACE SAMPLES SUBSURFACE SAMPLES 

Analyze one-third ol samples for constituents 
listed in Table 5-12 

Analyze one-third ot samples for constituents 
listed in Table 5-15 

Data AsSessment 

GeMrale Phase Reporls and work plan modiicationa 

Perform corrective measures studies 

Carry <M subsequelll site 
characterization 

Figure 5-10 Logic flow for the Area C field investigation. 
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ChapterS Sampling Plan 

• 5.2.1.2 Field Investigation: Phase 1 

• 

• 

About 223 surface soil and sediment samples will be collected at Area C, to a 
depth of 6 in. These samples will be analyzed for selected radionuclides, toxic 
metals, and hazardous chemicals during late FY93 and early FY94 (see Table 5-
12). The sampling technique, described In detail in Appendix 8, consists 
basically of using a 6-in. stainless-steel coring ring pushed into the ground. 
Sampling for radionuclides will be done by the Environmental Protection Group 
(EM-8) as a part of their routine decommissioned-waste-site surveillance 
activities (their sampling plan was unavailable for inclusion in this draft work plan 
but will be incorporated into the final version). EM-8 will analyze the samples for 
plutonium-239 and -240, plutonium-238, cesium-137, strontium-90, tritium, 
americium-241, gross gamma, and. total uranium. We propose to add semi
volatiles, and selected metals to the list of contaminants that EM-8 will both 
sample for and analyze, to avoid the need for a separate surface sampling 
program (see Table 5-12). 

Soil samples will be collected using a 60-ft-x-60-ft grid inside and just outside the 
Area C perimeter fence (Fig. 5-11). Recall that most samples collected in 1985 
showed concentrations of several radionuclides within the fence as at or very 
near background, whereas elevated radionuclide levels were observed in soils in 
the northeast quadrant of the site (ESG et al. 1 986, 07 -0004). These results will 
be verified by the new data. 

Two areas (to be selected on the basis of field instrument data) will be more 
intensively sampled using a 10-ft·x-10-ft grid, to provide data for existing local 
spatial variability (as a basis for assigning confidence limits to the surface 
concentrations). Ten samples will be randomly collected from each intensive 
sampling grid. As mentioned, split samples (see Table 5-12) will provide 
estimates of the errors associated with sampling and analysis techniques. 

Radiation survey instruments will be used as a relatively inexpensive way to 
extend sampling to more of the site. Both Phoswich and HPIC measurements 
will be made on a 60-ft-x-60-ft grid offset 30 ft from the soil sampling grid (Fig. 5-
1 1). These measurements will be the only source of data for these locations. 
(Soil samples for field laboratory and/or analytical laboratory analysis will come 
from those locations not sampled with field instrume(lts.) Additional contingency 
soil samples have been allowed for, for areas exliibiting elevated instrument 
responses and requiring further characterization. 

5.2.1.3 Field Investigation: Phase 2 

The number and locations of additional samples, and the specific analyses to be 
done, will be decided on the basis of the initial sampling results. An estimate of 
the sampling and analytical needs is presented in Table 5-13. The work plan will 
be modified to include the detailed sampling protocol • 
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ChapterS Sampling Plan 

• 5.2.2 Subsurface Sampling 

5.2.2.1 Approach 

• 

• 

Details of the subsurface sampling techniques to be used are given in Annex II 
and Appendix B. The basic approach is to use shallow-angle and vertical coring 
techniques to measure contaminant concentrations in soil and rock adjacent to 
and beneath Area C. Because of the dryness of the vadose zone, the low 
potential for percolation of water and solutes, and the solid (as opposed to liquid) 
form of most of the waste, no drilling is planned within the perimeter of the site. 
Extensive vadose zone monitoring by the Environmental Protection Group over 
the last 35 years has demonstrated the low probability of percolation of water into 
and through the waste. The major reason is evapotranspiration, the combined 
process by which moisture is removed from the soil surface (evaporation) and 
returned to the air through vegetation surfaces (transpiration). Studies at the 
Laboratory (Nyhan et al. 1990, 0173; Abrahams 1963, 0011) show that 75 to 
1 00% of the annual precipitation at Los Alamos is returned to the atmosphere by 
this process. 

5.2.2.2 Field Investigation: Phase 1 

Drilling locations (Rg. 5-12), all outside the perimeter fence, were selected on the 
basis of proximity to burial pits and shafts to increase the probability of detecting 
horizontal and vertical migration plumes with a minimum number of boreholes. 
Soil and rock samples from four shallow-angle boreholes (3° to 11 o ·from 
horizontaQ will identify major contaminant plumes beneath the pits and shafts. 
Six vertical boreholes will be drilled around the site to detect lateral migration of 
contaminants (Fig. 5-12). Sampling details are presented in Table 5-14. 

Vertical borehole depths will be determined by the depths of contaminant 
plumes, as indicated by field laboratory analysis (the depth will go two 5-ft 
intervals below the point at which laboratory measurements cease to detect 
contaminants). Drillholes will be dry-cored to minimize the chance of 
contaminant mobilization (by drilling fluids) and of disturbance of the moisture 
conditions in the tuff (Table 5-14). Holes will be completed and abandoned 
according to the drilling SOP, and drill cores not used for analytical samples will 
be archived for the duration of the RFI. 

A lithologic log will be kept for each Area C drillhole (Table 5-15). It will record 
lithologic changes with depth; stratigraphic contacts; alteration features; welding 
characteristics; color; and phenocryst and lithic content. It will also include 
information on fracture density, the occurrence of fracture-lining minerals, and 
dip angles of fractures. The log will be prepared immediately after samples have 
been removed to test for volatile compounds. The core will then be 
photographed in color and, finally, sampled for analysis of remaining 
contaminants. In this way, a compete lithologic description of the drill core will be 
available for site characterization and for permanent TA-50 records. 

Measurement of vertical variations in moisture content is important tor evaluating 
transport of contaminants. (Previous studies at the Laboratory have shown that 
moisture content can vary greatly over short vertical distances.) Samples to be 
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TABLE 5-14 

DETAILS OF SUBSURFACE SAMPLING AT AREA C DURING PHASE 11NVESTIGATION 

Dip --OigrMa HortZonill Hole VoniCil -~Dtlil ~ ........ _,.,.. 
M'/18 From l.englh t..nglh Deplt1 Melhocl ID a.mpnng Method ID Crhorla 

Not1ll 

II' 262' 61511 62711 12311 Air Cera 4.251n. Wire linG, Conllnuous 2.51n. Fractures, Futures 
8V8f)' 511 

6' 200" 48011 46311 51.211 Air Core 4.251n. Wire line, Continuous 2.5 ln. Fractur•. Feet ..... 
8V8fY 5 n 

6' 162' 495ft 49811 52.811 Air Core 4.251n. Wire line, Continuous 2.51n. Fracturwa, Fealurea 
every511 

3' 138' 70511 70611 37.611 Air Cera 4.251n. Wire line, Continuous 2.5 ln. FractuniS, Futures 
8V8fY 5 n 

Vertical NIA NIA 8011 BOll Air Cera 4.25 ln. Wire Line, Contlnuouo 2.51n. Fractures, Features 
eve<y 5 II 

Vertical NIA NIA 8011 8011 Air Cera 4.25 ln. Wire line, Continuous 2.Stn. Fractures, Features 
eve<y 5 II 

Vertical NIA NIA 80ft BOll Air Core 4.251n. Wire Line, Contlnuouo 2.51n. Fractures, Featuree 
8V8fY 5 n 

Vertical NIA NIA 80ft eon Air Core 4.251n. Wire Line, Contlnuouo 2.51n. Fracturee, Foeturee 
every Sit 

Vertical NIA NIA 8011 80ft AlrCcra 4.251n. Wire Line, Contlnuouo 2.5 ln. Fractures, Features 
every 51! 

Vertical NIA NIA 80ft eon Air Cera 4.251n. Wire Line, Contlnuouo 2.5 ln. Fracturee, Fealuree 
every 511 

Maximum 
Semple Deplt1 

Bockground Level + 5 II 

Bockground Lwei + 5 II 

Bockground level + 5 n 

Background Level + 5 II 

Background Level + 5 II 

Background Level + 5 II 

Bockground Level + 5 II 

Background LaYel + 5 II 

Background LaYel + 5 ft 

Background Level + 5 II 
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TABLE 5-15 (continued) 

e 

V •• VI Interval 
Angled Core CAH-2 0-485 ft 

(60\ 115-ft seg_ments 
Field Duolicate (15 samoles\ 
Eauioment Blank (15 samoles 
Field Blank (15 samples) 
TrioBiank (15 samoles\ 
Solit Samoles 115 samoles) 
Core Continaencv (35 samole~ -
Fracture Continaencv (35 sam les) 
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ChapterS Sampling Plan 

used for these measurements will be taken at 5-ft intervals from all Phase 1 
coreholes. 

A significant part of the subsurface investigation will be to evaluate the 
importance of fractures as preferential transport pathways. For this reason, any 
fractures encountered (particularly in shallow-angle boreholes) will be 
preferentially sampled (see Table 5-15). For a fracture encountered within a 5-ft 
interval, a sample will be taken from the fracture as well, for comparison with 
nonfracture samples. Up to frve additional samples are allowed for per borehole 
for fracture sampling. 

Fracture-lining minerals typically differ significantly from those found in the rock 
matrix, testifying to the flow of groundwater into fractures in the vadose zone. 
The number and locations of samples taken to characterize these minerals will 
depend on the number and nature of the fractures encountered during drilling, 
and samples appropriate for characterization will be identified by inspection of 
the drill core. Between three and nine fracture samples are allowed for per 
borehole (see Table 5-15). 

Phase 1 samples for both contaminant characterization and soil moisture 
determination will be collected at 5-ft intervals, and one-third of the samples will 
receive a full suite of analyses (radionuclides, metals, volatiles, and semi
volatiles) in an analytical laboratory. The screening and analysis requirements 
are presented in Table 5-15 . 

5.2.2.3 Field Investigation: Phase 2 

If the hypothesis is correct that no migration is occurring, then no Phase 2 
investigation will be needed. However, if Phase 1 results do show contaminant 
migration, additional sampling may be required. The need for further sampling 
will be determined by evaluating Phase 1 results with respect to risk-based 
action levels, and the location(s) of any additional drillholes will be selected on 
the basis of the data from the Phase 1 drillholes. If there appears to be a need 
for more detailed contaminant characterization, surface geophysics will be used 
to try to locate the buried solid waste disposal pits (a method previously used at 
Area A; see Gerety et al. 1989, 0112). Phase 2 samples would receive a 
reduced analytical suite, tailored according to the ~eds indicated by Phase 1 
(see Table 5-11) . 
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No-Further-Action Units 
• 50-005: Nonradioactive Liquid Waste Treatment Plant 

(Section 6.1) 
• 50-006(b ): Stained Soil Beneath Outdoor Radiator 

(Section 6.2) 
• 50-006(e): Stained Soil Around Diesel Fuel Tank 

(Section 6.3) 
• 50-003(e): Four Barrels Under Tarp Near TA-50-125 

(Section 6.4) 
• 50-003(b): Small Storage Cabinet 

(Section 6.5) 
• 50-003(c): Temporary Storage Area 

(Section 6.6) 
• 50-003(c): Temporary Storage Area 

(Section 6.7) 
• 50-003(d): Chemical Waste Storage Site 

(Section 6.8) 
• Other SWMU Subunits 

(Section 6.9) 
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Chapter6 No-Further-Action Units 

6.0 NO-FURTHER-ACTION UNITS 

6.1 50-Q05: Nonradioactive liquid Waste Treatment Plant 

6.1.1 Site Description and History 

This plant, for treating nonradioactive liquid waste, occupies about 150 ft2 of floor 
space in Building 1, Room 24B, at TA-50. This SWMU is a batch-type operation 
that was designed to keep the nonradioactive flquid wastes separate from the 
radioactive liquid wastes and to treat the nonradioactive wastes to make them 
less hazardous. The stainless-steel treatment tank is Kynar-lined, and the 
associated piping system is double (Kynar pipe within stainless-steel pipe). The 
plant sits on a concrete floor in an area enclosed by a ooncrete berm. Both floor 
and berm are painted with a corrosion-resistant, strippable, white epoxy paint 
trade-named ·plasite," making leaks highly visible. (Leaks have never been 
observed from this plant.) 

The plant was constructed in 1984-1985. It was part of a larger construction 
project and had funding problems from the start. Some items in the original 
design had to be deleted, including a dedicated exhaust system. The plant was 
put into operation in 1988, but only operated until 1989, when the operator was 
reassigned because of lack of funding. 

A mercury reclamation operation, also a part of SWMU 50-005, is located in 
Room 34 of Building 1. Although it has been operated infrequently sinee its 
inception in 1983, again because of manpower shortages, it is scheduled to be 
re-started to reclaim mercury stored on site. (Mercury that can be certified clean 
will be packaged in DOT-approved containers and sold on the open market; the 
balance will be consigned for DOE use.) 

6.1.2 Existing Information 

Wastes that have been treated in the batch plant include cyanide, chromate 
plating solutions, solutions of acids and bases, and heavy metals. The Kynar
lined tank and associated Kynar-and-stainless-steel pipeline are used to treat 
electroplating waste containing copper and lead. A Kynar-lined blowdown tank in 
Room 24 has not yet been used. '• 

The mercury reclamation operation is intermittent. Mercury is washed in acid 
and/or solvents and double-distilled. The capacity has been estimated at 
351blday. 

6.1.3 Contaminant Source Term 

No releases of contaminants that could have reached the environment have 
been documented from the nonradioactive liquid waste treatment plant. If any 
contaminants were released through the building's ventilation system, they will 
be identified during the RFI surface soil characterization activities (see 
Chapter 5, sampling plan for Aggregate 5) . 
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6.1.4 Basis for Recommending No Further Action 

The double-containment system of Kynar within stainless steel for the tanks and 
piping, plus the concrete berm underlying the treatment plant, provide triple
containment redundancy, rendering the probability very low that a leak could 
develop and transport contaminants out of the SWMU. 

6.2 5G-006(b): Stained Soli Beneath Outdoor Radiator 

6.2.1 Description and History 

This SWMU was described as "stained soil (probably mineral oil) beneath an 
active radiator on the west wall of Building T A-50-37" (the incinerator facility). 
This radiator cools the mineral oil that drives a fluid coupling between an electric 
motor and a blower. It should be noted that this radiator is not on the west wall, 
but on a concrete foundation about 15 ft west of that wall. In addition, the 
radiator leaked some mineral oil on the asphalt pad around the concrete 
foundation but did not "stain soil" as noted in the SWMU report (LANL 1990, 
0145). 

6.2.2 Existing Information 

On September 18, 1990, a small-job ticket was issued to wash the area around 
the radiator with a detergent degreaser and steam and to pick up the fluid with a 
vacuum cleaner. The soapy fluid was disposed of in the acid waste drain in 
Building 37. The radiator, mineral-oil fluid coupling, concrete foundation, and 
asphalt pad are scheduled for removal in the near future. The area will then be 
patched with new asphaltic concrete paving material, and a new, direct-drive 
motor will be installed to power the blower. 

6.2.3 Contaminant Source 

The source of any possible contamination has been removed. 

6.2.4 Basis for Recommending No Further Action 

This SWMU no longer exists! 

6.3 5G-006(e): Stained Soil Around Diesel Fuel Tank 

6.3.1 Description and History 

Soil stained presumably with diesel fuel was noted around the diesel fuel tank on 
the southwest side of TA-50-37, the incinerator building. The tank was located 
about 5 ft off the paved area south of Building 37 and about 30 ft south of the 
building's southwest corner. The tank provided fuel to the furnaces in the 
incinerator complex. Because the tank had never been observed to leak, it is 
assumed that the soil stain resulted from careless filling by the fuel supply 
vendor. 
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6.3.2 Existing Information 

On May 15, 1990, Work Order 6-5737-17 was issued to Pan Am to remove both 
the diesel fuel tank and the supply and return lines (up to the concrete approach 
ramp to the door at the southwest comer of the incinerator building). The fuel 
tank was removed, steam-cleaned, and sent to salvage. The tank's foundations 
were removed, and the supply and return lines were dug up and capped near 
their entrance to the building. The stained so~ apparently was also removed; 
none was visible during an October 1991 site visit. 

6.3.3 Contaminant Source 

All structures that could have been sources of contamination have been 
removed. 

6.3.4 Basis for Recommending No Further Action 

This SWMU no longer exists. 

6.4 50-003(e): Four Barrels Under Tarp Near TA-So-125 

6.4.1 Description and History 

The SWMU Report (LANL 1990, 0145) mentions four barrels (size unknown) 
under a tarp adjacent to a small metal shed (structure TA-50-125) located near 
the perimeter fence south and west of Building T A-50-69. There is no indication 
in the report whether the barrels contained anything or whether spillage was 
noted. 

6.4.2 Existing Information 

Visual inspection of this possible SWMU yielded no evidence of the barrels nor 
any indication of a spill in the area. The building engineer for T A-50-69 had no 
knowledge of these barrels ever being present. It is possible that what the 
SWMU Report was referring to were empties awaiting use in the volume 
reduction facility. 

6.4.3 Contaminant Source 

No source of contamination could be found in the reported location. 

6.4.4 Basis for Recommending No Further Action 

No evidence of this SWMU could be found . 
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6.5 5Q-003(b): Small Storage Cabinet 

6.5.1 Description and History 

Chapter6 

This SWMU is a storage cabinet in Room 130 of Building TA 50-1. Room 130 is 
on the first floor and is in the southeast comer of the building. Mixed waste 
generated within TA 5Q-1 is brought to Room 130 and stored in small (quart-to
gallon-size) bottles. These bottles are periodically picked up for storage at TA-
54. 

6.5.2 Existing Information 

There are no documented releases from this SWMU. Bottled waste has 
secondary containment, and the cabinet is checked daily. 

6.5.3 Contaminant Source 

There is no known source of contaminant release at this SWMU. 

6.5.4 Basis for Recommending No Further Action 

There is no evidence that this cabinet has ever leaked contaminants to the room 
or to the environment. 

6.6 50-003(c): Temporary Storage Area 

6.6.1 Description and History 

50-003(c) is a temporary (less-than-90-day) storage area located on the asphalt 
paving immediately south of the tank farm. The waste is chemical and is hauled 
by truck to TA-50 in 200- to 300-gal. polyethylene tanks from other technical 
areas. These polyethylene tanks, enclosed in heavy-gauge steel and expanded 
metal cages, are trade-named "Tuff Tanks." The waste from these tanks is 
emptied into the tank farm. 

6.6.2 Existing Information 

This storage site is inspected weekly for leaks. 

6.6.3 Contaminant Source 

There are no documented releases from this storage site. 

6.6.4 Basis for Recommending No Further Action 

This site has had no releases. 
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6.7 50-003(c): Temporary Storage Area 

6.7.1 Description and History 

Another storage area listed as part of SWMU 50-003(c) is located between the 
north wall of the Vehicle Decontamination Facility and the south wall of the east 
wing of Building 1. This is a temporary storage area, completely paved with 
asphaltic concrete, for mixed wastes generated from the treatment of industrial 
waste from many technical areas. No TRU waste is stored at this site. The 
waste is processed in Building 1: it is mixed with calcium hydroxide and ferric 
sulfate and then dewatered by a vacuum and filtering process until it is in the 
form of filter cake. The filter cake is about 30% solids and 70% water and has 
the consistency of a damp clay. The filter cake is packed into 55-gal. drums, 
stored temporarily on site, and then hauled to TA-54 for landfill disposal. 

6.7.2 Existing Information 

The area is monitored periodically for contamination on the storage pad, and the 
drums are checked for any signs of leakage before they are moved onto the pad. 

6.7.3 Contaminant Source 

There have been no documented releases from this SWMU. 

6.7.4 Basis for Recommending No Further Action 

There have been no releases from this site. 

6.8 so-oo3(d): Chemical Waste Storage Site 

6.8.1 Description and History 

SWMU 50-003(d) is used for greater-than-90-day storage of chemical waste, 
primarily acidic waste generated at the ICON facility. It comprises two 
structures: one is a canvas building about 12ft wide and 14ft deep, whose floor 
has an inflatable berm. The building is located qn asphalt pavement and is 
against the south wall of the east wing of Building 1, adjacent to the filter-cake 
drum storage area. 

The second structure is a modular 9-ft-x-24-ft steel shed set on a concrete pad. 
Designated TA-50-114, WM-114, this shed is located about 25 ft east of the 
northeast comer of the tank farm. 

6.8.2 Existing Information 

Both these storage areas are inspected frequently for possible leaks . 
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6.8.3 Contaminant Source 

No contaminant releases have ever been documented from either of these sites. 

6.8.4 Basis for Recommending No Further Action 

There have been no releases from this site. 

6.9 Other SWMU SubunHs 

Several other subunits of muhi-component SWMUs should also be eliminated 
from further consideration; these are facilities that were buih but never used: 

50-001(a) 

• The wiped film evaporator (Room 71, Building 1) was installed during the T A-
50 upgrading program in 1984-1985. Its intended purpose was to remove 
salts, mainly nitrates, from the influent. This equipment has never been 
used. 

• The 1 00 ,000-gal. emergency holding tank (T A-50-90) has never been used. 

50-001(b) 

• 

• This is one of four stainless-steel lines encased in PVC pipe, designed to • 
bring liquid wastes from T A-55 to T A-50-66. It is a spare line and has never 
been used to transport wastes. 

• Various influent lines drain into manhole TA-50-72. This one, designed to 
transfer radioactive industrial waste from T A-35 to T A-50, begins at T A-35-
213 (the Target Fabrication Building) and connects with manhole TA-50-72 
via manhole TA-50-71 on the north side of Pecos Drive. This line-the only 
one connecting TA-35 to TA-50-has never been used. 
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1.0 INTRODUCTION 

This annex presents the Project Management Plan-technical approach, 
management structure, schedule, budget, and reporting requirements-for 
implementation of the T A-50 RFI as set forth in this work plan. It is an extension 
of the ER Program management plan given in Annex I of the IWP (LANL 1991, 
0553) and addresses the requirements of the HSWA Module (Task 11-E, p. 39) of 
the Laboratory's RCRA Part B permit (EPA 1990, 0306) 

2.0 TECHNICAL APPROACH 

The technical approach for the T A-50 RFI is based on the ER Program's overall 
technical approach to the RFI/CMS process, described in Chapter 3 of the IWP 
(LANL 1991 , 0553) and in Chapter 4 of this work plan. The following are key 
characteristics of the ER Program approach: 

• an "observational" or "streamlined" overall philosophical framework, 
• use of action levels as criteria for whether a CMS should be done, 
• sampling as a means of site characterization, and 
• use of decision analysis and cost effectiveness models to decide among 

remedial alternatives. 

The methodology of this approach is to develop and iteratively refine a 
conceptual model for the RFI, through carefully planned stages of sampling, data 
analysis, and interpretation. Interim corrective measures, and/or a CMS, will be 
initiated using the minimum data necessary. 

The technical objectives of the T A-50 RFI, presented in Chapter 1, are to 

• identify the contaminants present at each SWMU; 
• determine the vertical and lateral extent of contamination; 
• identify contaminant migration pathways; and 
• collect sufficient information for predicting transport and estimating risk. 

3.0 MANAGEMENT STRUCTURE 

Records of qualifications and training of all personne't doing T A-50 RFI field work 
will be kept (see Annex IV, Records Management Plan [RMP]). The 
responsibilities of the various positions are as follows: 

3.1 Project Leader 

• oversees day-to-day operations, including planning, scheduling, and 
reporting on technical and related administrative activities, 

• ensures preparation of scientific investigation, planning, and procedures 
documents, 

• prepares monthly and quarterly reports for the Project Manager (PM), 
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• oversees RFI field work and manages the field teams, 

• oversees subcontractors, as appropriate, 

• coordinates w~h technical team leaders, 

• reviews interim and final reports, 

• coordinates with the ER Quality Program Project Leader (QPPL) to resolve 
quality concerns and prepare for audits, 

• complies with LANL ER Program Health and Safety (H&S), records 
management, and commun~y relations requirements, and 

• complies with LANL ER Program technical and QA requirements. 

3.2 Technical Team Members 

• provide technical input for their particular disciplines throughout the RFI/CMS 
process.; 

• having contributed to the development of the T A-50 work plan and the 
individual field sampling plans, participate in the field work, data analysis, 
report preparation, planning of ·subsequent investigations, and work plan 
modifications as necessary; 

• coordinate team contributions with the Project Leader (technical team 
leader). 

The primary disciplines currently represented on the T A-50 technical team are 
geology, geophysics, hydrology, statistics, geochemistry, health physics, and 
radioecology. The compos~ion of the team may change as the areas of 
technical expertise needed to implement the TA-50 RFI change. The 
qualifications of current members are presented in Appendix C. 

3.3 Field Teams Manager 

• oversees day-to-day field operations, 

• plans and schedules RFI field activities, 

• assigns field work to field team leaders, and 

• manages field team members. 

3.4 Field Team Leader 

• directs field sampling activities 

• organizes crews of field team members as appropriate for each activity 
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3.5 Field Team Members 

Reid team members carry out the activities detailed in the field sampling plans, 
under the direction of the field team leader: 

• sampling 

• site safety 

• geology 

• hydrology 

• heahh physics 

All teams will have, at a minimum, a site safety officer and a qualified sample 
taker. Reid team members may be contractor personnel. 

4.0 SCHEDULE 

The schedule for the entire RFI/CMS process at TA-50, through completion of 
the final CMS report, is set out in the IWP Program Management Plan (Annex I, 
Table 1-3) and detailed in IWP Appendix S. This schedule provides for surface 
and subsurface investigation of sites located in two distinct areas: 

• the liquid and solid waste treatment facilities, and 
• the Area C landfill. 

A detailed implementation schedule and budget summary is presented in 
Table 1-1. Implementation of theTA-50 RFI is contingent upon regulatory review 
and approval of this work plan and upon funding being available. (The work 
scheduled in the first two investigation years is constrained by the need to work 
within previously set DOE funding for fiscal years 1993 and 1994.) The current 
schedule is also based on the following assumptions: 

• The T A-50 RFI work plan and supporting pr,oject plans will have been 
reviewed and approved by regulatory agencies by October 1992. 

• An adequate number of support personnel (e.g., field technicians, trained 
drilling contractors) will be available to carry out plan tasks. 

• EPA approval of technical memoranda/work plan modifications (including 
EPA comments, Laboratory revision, and final EPA approval) will take 2.5 
months (1 month for EPA review and comment and 1.5 months for 
revisions). 

• By starting RFI Phase 1 investigations with those SWMUs most likely to 
require some Phase 2 work, enough time should be available to assess 
Phase 1 resuhs and to plan and carry out Phase 2 . 
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TAHLEI-1 • RFI IMPLEMENTATION SCHEDULE AND BUDGET SUMMARY 

...... -·--- ---- ---- - --- ---------- ---·----------------------------------------------------- -------- -------- -------- -----
ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 

ID DUR DUR X BUDGET EARWJ!:t> START FINISH 
----- ----- ---- ---- - --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----

270015 250 250 0 1147: Manage ADS During FY-92 (LOE) 10CT91 30SEP92 

71340.00 .oo 

270030 249 249 0 1147: Manage ADS During FY-93 (LOE) 10CT92 30SEP93 

368608.56 .o:e 
270040 250 250 0 1147: Manage ADS During FY-94 (LOE) 10CT93 30SEP94 

19211o.n .oo 
270050 247 247 0 1147: Manage ADS During FY-95 (LOE) 30CT94 29SEP95 

202675.52 .00 

270070 249 249 0 1147: Manage ADS During FY·96 (LOE) 20CT95 30SEP96 

213825.60 .00 

270080 249 249 0 1147: Manage ADS During FY-97 (LOE) 10CT96 30SEP97 

225590.n .oo • 270090 249 249 0 1147: Manage ADS During FY-98 (LOE) 10CT97 30SEP98 

225s9o.n .00 

270110 249 249 0 1147: Manage ADS During FY-99 (LOE) 10CT98 30SEP99 

225590.n .00 

270112 248 248 0 1147: Manage ADS During FY 2000 (LOE) 10CT99 28SEPOO 

.00 .00 

270115 76 . 76 0 1147: Develop LANL Internal Draft of RFI WP 20CT91 27JAN92 

·, 23042.00 .oo 

270125 20 20 0 1147: LANL/VE Review Internal Draft RFI Report 28JAN92 25FEB92 

108615.00 .00 

• 
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----- ----- ---- ---- - --- ---------- ------------------------------------··---------- -------- -------- -------- -------- -----
ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 

10 OUR OUR X BUDGET EARNED START FINISH ----- ........ ---- ---- - --- --------·- ------------------------------------------------ -------- -------- -----
270135 20 20 0 1147:1ncorp LANL Rev Comments in lnt Oft RFI liP 11fEB92 10MAR92 

5457.00 .00 

270145 10 10 0 1147: Publish DOE Drah of RFI Work Plan 11MAR92 24MAR92 

10588.00 .00 

270150 22 22 0 1147: Cond DOE Review of DOE Draft of RFI WP 25MAR92 23APR92 

1634.00 .00 

270155 20 20 0 1147: lncorp DOE Rev.Cormoents in DOE Oft RFI liP 21APR92 18MAY92 

32794.00 .00 

270160 5 5 0 1147: Publish EPA/NMED Draft of RFI Work Plan 12MAY92 18MAY92 

65044.00 .00 

270165 44 44 0 1147: Conduct NMED Review of RFI ~rk Plan 10CT92* 7DEC92 • 1723.81 .00 

270170 44 44 0 1147: Conduct EPA Review of RFI Work Plan 19MAY92 21JUL92 

1634.00 .oo 
270185 245 245 0 · 1147: Conduct RFI PH1 Field Work 12AUG93* 4AUG94 

504515.74 .00 

270190 245 245 0 1147: Conduct RFI PH1 Sa~le Analysis 12AUG93* 4AUG94 

5042143.00 .oo 
270195 245 245 0 1147: Conduct RFI PH1 Data Assessment 12AUG93* 4AUG94 

72857.16 .oo 
270200 60 60 0 1147: Write RFI PH1 Te~h Memo/liP Modification 5AUG94 310CT94 

51861.24 .00 

• 
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..... ----- ---- ---- - --- --------·-
ACTIVITY ORIG REM 

ID OUR OUR " ··--- ----- ---- ---- - --- ----------
270205 20 20 0 

270210 zz 22 0 

270215 zz 22 0 

270220 20 20 0 

270225 245 245 0 

270230 245 245 0 

270235 20 20 0 

270240 245 245 0 

270300 100 100 0 

270305 110 110 0 

270310 65 65 0 

TABLE I-1 (rnnt'd) 

ACTIVITY DESCRIPTION 
BUDGET 

1147: Demobilize RFI PH1 Field Work 

EARNED 

8Z95.DO .00 

SCHEDULED 
START FINISH 

5AUG94 1 SEP94 

1147: EPA/NHED Rev PH1 Tech M~/WP Modification 1NOV94 5DEC94 

.00 .00 

1147: DOE Review PH1 Tech Memo/WP Modification 1NOV94 5DEC94 

6049.39 .00 

1147: Write PH2 Contract; Mobilize for RFI 1NOV94 1DEC94 

28861.80 .00 

1147: Conduct RFI PH2 Field Work 2DEC94 28NOV95 

626894.61 .00 

1147: Conduct RFI PH2 S~le Analysis 2DEC94 28NOV95 

6054211.00 .00 

1147: Demobllze RFI PH2 Field Work 29NOV95 280EC95 

8295.00 .00 

1147: Conduct RFI PH2 Date Assessment 2DEC94 28NOV95 

114304.18 .oo 

1147: Conduct RFI Report Facility Investigation 29NOV95 23APR96 

n605.o3 .00 

1147: Conduct RFI Report Investigation Analysis 29NOV95 7MAY96 

·, 299897.85 .00 

1147: Develop NEPA Documentation for RFI WP 10CT91 8JAN92 

42837.00 .oo 
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......... ----- ...... ---- - --- ---------- ------------------------------------------------ ·------- -------- -------- --------
ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 

ID OUR DUll X BUDGET EARNED START FINISH 
----- ----- ---- ---- - --- ---------- ------------------------------------------------ -----···- -------- -----

270320 132 132 0 1147: Prepare Internal Draft of RFI Report SMAY96 14NOV96 

314619.08 .00 

270325 20 20 0 1147: LANL/VE Review Internal Draft of RFI Rpt 15NOV96 16DEC96 

12581.61 .oo 

270330 40 40 0 1147: lncorp.LANL Rev.Comments lnt Oft RFI Rpt 17DEC96 14FEB97 

12160.79 .00 

270335 20 20 0 1147: Publish DOE Draft of RFI Report 18FEB97 17MAR97 

43531.82 .00 

270340 22 22 0 1147: Conduct DOE Review of DOE Draft of RFI Rpt 18MAR97 16APR97 

5406.68 .00 

270345 40 40 0 1147: Jncorp. DOE Rev. Comments DOE Drft RFI Rpt 17APR97 12JUN97 

• 5406.68 .00 

270350 20 20 0 1147: Publish EPA/NMED Draft of RFI Report 13JUN97 11JUL97 

45703.76 .oo 
270355 44 44 0 1147: Conduct EPA Review of RFI Report 14JUL97 12SEP97 

5472.01 .00 

270360 44 44 0 1147: Conduct NMED Review of RFI Report 14JUL97 12SEP97 

5472.01 .00 

270365 245 . 245 0 1147:Cond Bench/Pilot Studies for CMS Plan (LOE) 14JUL97 7JUL98 

.00 .00 

270370 35 35 0 1147: Establish Current Situation for CMS Plan 14JUL97 29AUG97 

2719.68 .oo 

• 
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TABLE I-1 <s:ont'dl • 
....... ----- ---- ---- .. --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----

ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 
ID OUR OUR X BUDGET EARNED START FINISH ----- ----- .. --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----
270375 35 35 0 1147: Establish CA Objectives fo~ CMS Plan 14JUL97 29AUG97 

4145.51 .oo 

<.70380 35 35 0 1147: Dev Sc~eening Technologies fo~ CMS Plan 14JUL97 29AUG97 

3647.511 .00 

2703115 245 245 0 1147: Develop NEPA Documentation fo~ CMS Plan 14JUL97 7JUL911 

2579.116 .oo 

270390 15 15 0 1147: Develop Alte~natives fo~ CMS Plan 2SEP97 22SEP97 

3647.511 .00 

270395 10 10 0 1147: Develop lnte~l D~aft of CMS Plan 23SEP97 60CT97 

1620.57 .oo 

270400 10 10 0 1147: LANL/VE Review lnte~nal D~aft of CHS Plan 70CT97 210CT97 

.oo .• 00 • 270405 10 10 0 1147:1ncorp. lANL REV Comments Intern Dft CMS PL 220CT97 4NOV97 

.00 .00 

270410 5 5 0 1147: Publish DOE D~aft of CMS Plan 5NOV97 12NOV97 

846.1111 .oo 
270415 22 22 0 1147: Conduct DOE Review of D~aft of CMS Plan 13NOV97 16DEC97 

.oo .oo 
270420 20 20· 0 1147:1ncorp~ DOE Rev.Comments DOE Dft.of CHS Pl. 17DEC97 19JAN98 

.00 .00 

270425 10 10 0 1147: Publish EPA/NIIED D~aft of CMS Plan 20JAN911 2FEB98 

7557.87 .00 

• 
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Annex I Project Management Plan • TABLE 1-1 (ropt'd) 

----- ........ ---- ---- ---------- -------------------------·---------------------- -------- -------- -------- -------- -----
ACTIVITY . ORIG REM ACTIVITY DESCRIPTION SCHEDULED 

ID OUR DU1 X BUDGET EARNED START FINISH 
----- ----- ---- --·- - --- ---------- ------------------------------------------------ -------- -------- -----

270430 44 44 0 1147: Conduct EPA Review of CMS Plan 3FEB98 6APR98 

.oo .00 

270435 44 44 0 1147: Conduct NHEO Review of CHS Plan 3FEB98 6APR98 

.00 .oo 

270440 245 245 0 1147: Conduct CHS Bench/Pilot Studies (LOE) 27HAY98 19HAY99 

584779.00 .00 

270445 30 30 0 1147:Conduct Technical Evaluation for CHS Report 27HAY98 8JUL98 

205l!6.33 .00 

270450 30 30 0 1147: Cord Envir Evaluation for CHS Report 27HAY98 8JUL98 

20212.74 .oo 

270455 30 30 0 1147: Conduct Human Health Eval for CHS Report 27HAY98 8JUL98 

• 19044.15 .oo 

270460 30 30 0 1147: Cord Comm Relations Eval.for CHS Report 27HAY98 8JUL98 

17722.77 .oo 
270465 30 30 0 1147: Corduc:t Cost Evaluation for CHS Report 27HAY98 8JUL98 

18836.20 .oo 
270470 30 30 0 1147: Develop NEPA Docunentatfon for CHS Report 27HAY98 8JUL98 

37158.40 .00 

270475 10 "10 0 1147: Prepare Internal Draft of CHS Report 9JUL98 22JUL98 

'• 1538.21 .00 

270480 10 10 0 1147: LANL/VE Review Internal Draft of CHS Rpt 23JUL98 5AUG98 

588.11 .00 

• 
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Project Management Plan Annex I 

TABLE 1-1 Cropt'dl • 
····- ----- ---- ---- .. --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----

ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 
ID OUR OUR X BLOGET EARNED START FINISH 

----- ----- ---- ---- .. --- ---------- ------------------------------------------------ -------- -------- -----
270485 35 35 0 1147:1ncorp.LANL Rev Comments lntern.Dft CMS Rpt 1APR99 19MAY99 

588.11 .oo 

270490 10 10 0 1147: Plbl ish DOE Draft of CMS Report 20MAY99 3JU~99 

2868.66 .00 

270495 22 22 0 1147: Conduct Review of DOE Draft of CMS Report 4JUN99 6JUL99 

316.27 .00 

270500 10 10 0 1147:1ncorp. DOE Rev Comments DOE Oft CMS Report 7JUL99 20JUL99 

316.27 .oo 

270505 10 10 0 1147: Publish EPA/NHED Draft of CMS Report 21JUL99 3AUG99 

2494.89 .00 

270510 120 120 0 1147: Conduct EPA Review of CHS Report 4AUG99 31JANOO 

316.27 .00 • 270515 120 120 0 1147: Conduct NHED Review of CMS Report 4AUG99 31JANOO 

316.27 .00 

270525 65 65 0 1147: Yrite PH1 Contracts for RFI;Mobilize 8JAN93 12APR93 

25930.96 .oo 
270530 20 20 0 1147: Incorporate EPA/NMEO Comments RFI WP 80EC92 7JAN93 

1723.81 .00 

270535 10 . 10 0 1147: Publish Final Rfl York Pl1111 8JAN93 22JAN93 

.00 .00 

270555 20 20 0 1147: Incorporate EPA/NMED Comments on Rfl Rpt 15SEP97 100CT97 

.00 .00 

• 
RFI Worlc Plan, OU-1147 (TA-50) I-tO May 1992 



Annex I Project Management Plan • TABLE 1-J (ront'dl 

........ ----- ---- ---- - --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----
ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 

ID DUR DUR X lllllG£T EARNED START FINISH 
----- ----- ---- --·- .. --- ---------- ------------------------------------------------ -------- -------- -----

270560 20 20 0 1147: Publish Final RFI Report 140CT97 11NOV97 

1241.60 .00 

270565 20 20 0 1147: Incorporate EPA/NMED Coamenu on CMS Plan 7APR98 4MAY98 

316.27 .oo 

270570 10 10 0 1147: Publish Final CMS Plan 5HAY98 18MAY98 

15607.07 .00 

270575 5 5 0 1147: EPA Approves CHS Plan 19MAY98 26MAY98 

1840.12 .00 

270580 20 20 0 1147: Incorporate EPA/NMED Coaments on CMS Rpt 1FEB00 29FEBOO 

316.27 .oo 

270585 10 10 0 1147: Publish Final CMS Plan 1MAR00 14MAROO 

• 1840.12 .oo 

270590 12 12 0 1147: Scope RFI Work Plan 10CT91 170CT91 

34659.00 .00 

270595 40 40 0 1147: Analyze Existing Data & Dete~ Rfl Data Nds 10CT91 27NOV91 

66432.00 .DO 

270620 77 77 0 1147: Write RFI s..,l ing Plans 10CT91 27JAN92 

135841.00 .oo 

700000 189 ·189 0 2113: Remed • Conduct VCA (LOE) 2JAN97* 30SEP97 

'. 42353.00 .00 

700005 249 249 0 2113: Remed • Conduct VCA (LOE) 10CT97 30SEP98 

56874.00 .00 

• 
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TABLE J.1 (ront'dl • 
----- ----- ---- ---- - --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----

ACTIVITY ORIG REM ACTIVITY DESCRIPTION SCHEDULED 
ID DUR DUR X BUDGET EARNED START FINISH 

----- ----- ---- ---- - --- ---------- ------------------------------------------------ -------- -------- -------- -------- -----
27MOOS 0 0 0 1147: DOE DRAFT RFI WORK PLAN COMPLETED 24MAR92 

.00 .00 

27M010 0 0 0 1147: EPA/NMED DRAFT OF RFI WORK PLAN COMPLETED 18MAY92 

.• 00 .oo 

27M015 0 0 0 1147: Rfl ~K PLAN COMPLETED 22JAN93 

.00 .oo 

27M020 0 0 0 1147: START Rfl 13APR93 

.00 .oo 
27M025 0 0 0 1147: Rfl FIELD WORK COMPLETED 280.EC95 

.oo .oo 
27M030 0 0 0 1147: START DEVELOPING RFI REPORT 12AUG93 

• 00 .oo • 27M035 0 0 0 1147: EPA/NHED DRAFT Of RFI REPORT COMPLETEO 11JUL97 

.00 .00 

27M040 0 0 0 1147: RFI COMPLETED 11NOV97 

.oo .00 

27M045 0 0 0 1147: START DEVELOPMENT OF CMS PLAN 14JUL97 

.00 .00 

27M050 0 0 0 1147: EPA/NMED DRAFT Of CMS PLAN COMPLETED 2FEB98 

.00 .00 

27M055 0 0 0 1147: START CMS WORK 27MAY98 

.00 .00 

• 
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Annex I Project Management Plan • TABLE 1-J (ront'dl 

---- ---- - --- ---------- ~----------------------------------------------- -------- -------- -------- -------- -----
ACTIVITY ORIG REM 

ID DUR DUR 

27M060 0 0 0 

27M065 0 0 0 

27M070 0 0 0 

27M075 0 0 0 

27M080 0 0 0 

27M085 0 0 0 

0 0 0 

REPORT TOTAL 

• 

ACTIVITY DESCRIPTION 
BLOGET EARNED 

1147: CMS WORK COMPLETto 

.oo .oo 
1147: START DEVELOPMENT OF CMS REPORT 

.00 .oo 
1147: EPA/NMED DRAFT OF CMS REPORT COMPLETED 

.00 .00 

1147: ASSESSMENT COMPLETED 

.oo .00 

1147: EPA NOTIFICATION OF CMS REQUIREMENTS 

.oo .00 

1147: EPA APPROVED CMS PlAN 

.oo .oo 
1147: EPA/NMED DRAFT PH1 TECH/MEMO COMPLETED 

.00 .00 

............ .. •••••• c ... 

s X 1000 

EST TO COMPLETION 

ESCALATION 

PRIOR YEARS 

TOTAL AT COMPLETION 

16499270.21 

Sl6,499 

Sl56 

S570 

s 17,225 

.00 

RFI Worlc Plan, OU-1147 (TA-50) 1-13 

SCHEDULED 
START FINISH 

19MAY99 

27MAY98 

3AUG99 

14MAROO 

11NOV97 

26KAY98 

310CT94 

May1992 
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5.0 BUDGET 

The fixed budget amounts for FY93 and FY94 are based on expected DOE 
funding levels. (Because DOE funding requests are set 2 years in advance, the 
first year in which the T A-50 RFI will not be constrained by past budget estimates 
is FY95.) Funding requests for FY95 and beyond will be based on careful 
analysis of the level of effort needed to efficiently complete the RFI. Following 
DOE guidance, the cost estimate shown in Table 1-1 incorporates a contigency 
fund of 25% for tasks that may have to be added, depending on the initial results 
of the RFI. It does not include any provision for the event that full funding is not 
received in a given fiscal year. 

6.0 REPORTING 

As the T A-50 RFI is implemented, quarterly progress reports will be issued, as 
required by the HSWA Module of the Laboratory's RCRA Part 8 operating permit 
(Task V, C, page 46). These reports will summarize day-to-day activities during 
the quarter. 

Technical memoranda/work plan modifications will summarize the results of 
Phase 1 site characterization activities and describe follow-on activities being 
planned for Phase 2 (including modifications to field sampling plans suggested 
by initial findings). 

• 

As required by the HSWA Module of the Laboratory's RCRA Part 8 operating 

1 permit (Task V, D, page 46), the Laboratory will submit an RFI report within 60 
days of completing the RFI. It will summarize the results of all RFI field 
investigations. Further, as directed in Section 3.5.7 of the IWP (LANL 1991, 
0553), it will describe the procedures and methods used to conduct the field 
investigations and will furnish information on the type, extent, sources, and 
migration pathways of contaminants and on actual and potential receptors. 
Rnally, the report will contain a thorough discussion of the evaluation and 
selection of remediation alternatives. 
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Annex II Quality Assurance Project Plan 

• 1.0 SIGNATURE PAGE 

Approval for Implementation 

1. NAME: Robert Vocke 
TITLE: ER Program Manager, Los Alamos National Laboratory 

SIGNATURE: DATE: 

2. NAME: Karen F. Warthen 
TITLE: Quality Assurance Project Leader, ER Program, los 

Alamos National 
laboratory 

SIGNATURE: DATE: 

3. NAME: Craig Leasure 
TITLE: Group leader, HeaHh and Environmental Chemistry 

Group (EM-9), Los Alamos National Laboratory 

SIGNATURE: DATE: 

• 4. NAME: Margaret Gautier 
TITLE: Quality Assurance OffiCer, Health and Environmental 

Chemistry Group (EM-9), Los Alamos National 
laboratory 

SIGNATURE: DATE: 

5. NAME: Barbara Driscoll 
TITLE: Geologist, Region VI, Environmental Protection Agency 

SIGNATURE: DATE: 

6. NAME: Alva l. Smith 
TITLE: Chief of Office of Quality Assurance, Region VI, 

Environmental Protection Agency 

SIGNATURE: DATE: 

7. NAME: Thomas E. Hakonson 
TITLE: Project Leader, Los Alamos National laboratory 

• SIGNATURE: DATE: 
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Quality Assurance Project Plan Annex II 

2.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPjP} for Operable Unit (OU} 1147 
supplements the Los Alamos National Laboratory (Laboratory) Environmental 
Restoration (ER) Program's Quality Assurance Program Plan [Annex II of the 
Installation Work Plan for Environmental Restoration (IWP)] (LANL 1991, 0553) 
as specified in the ER Program's generic QAPjP (Appendix T of the IWP}. 
Sections of this QAPjP for OU 1147 are incorporated by reference to the generic 
QAPjP and to the Resource Conservation and Recovery Act (RCRA) field 
investigation (RFI) work plan for OU 1147. In these cases, the appropriate 
document and section are given. The text in this QAPjP provides information 
specific to OU 1147, as directed by the generic QAPjP. To facilitate cross
referencing, the section titles and numbers in this QAPjP correspond directly to 
those contained in the generic QAPjP. 

This QAPjP integrates the Environmental Protection Agency's (EPA's} guidance 
on preparing quality assurance (QA) plans (EPA 1980, 0552), as well as the 
American Society of Mechanical Engineers (ASME) Quality Assurance Program 
Requirements for Nuclear Facilities (ANSI!ASME 1989,.. 0018), as specified in 
Department of Energy (DOE) Order 5700.6B (DOE 1986, 0067). 

• 

A facility description of the Laboratory is presented in Chapter 2 of the IWP, and 
a description of the laboratory's ER Program is presented in Chapter 3. 
Additional historical information on technical areas in OU 1147 is presented in 
Chapter 2 of this work plan. • 

3.0 PROJECT DESCRIPTION 

3.1 Project Objectives 

Project objectives are outlined in Chapter 1 of the RFI work plan for OU 1147. 

3.2 Project Schedule 

The schedule for the OU 1147 RFI appears in the project management plan, 
Annex I, of this work plan. 

3.3 Project Scope 

The technical approach for the OU 1147 RFI, using the data quality objectives 
process, appears in Chapter 4 of this work plan; a description of the RFI tasks 
and sampling plans appears in Chapter 5. 

3.4 Background Information 

Background information is presented in Chapter 2 of this work plan. 

3.5 Data Usage 

Data collected during the OU 1147 RFI will be used to determine whether a • 
source of contamination is present and, if present, to define the extent of 
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contamination at solid waste management units (SWMUs), SWMU aggregates, 
or SWMU subunits, as described in the field sampling plans in Chapter 5. The 
investigation should provide sufficient data for a baseline risk assessment and 
corrective measures studies. 

4.0 PROJECT ORGANIZATION AND RESPONSIBIUTY 

The overall organizational structure of the ER Program is presented in Section 2 
of Annex II of the IWP, in which ER Program personnel are identified down to the 
level of technical team leader and personnel responsibilities and line authority are 
described. In addition, the OA organizational structure is presented, and 
personnel qualifications are described. 

A Health and Safety Plan is currently being developed by the Los Alamos ER 
Program Office. When complete, it will be added to this work plan as Annex Ill. 
It will describe the responsibilities for health and safety issues of individuals 
ranging from deputy division leaders to field team members as well as the 
prerequisites for personnel involved in site work for OU 1147. 

The records management plan, Annex IV of this work plan, describes the 
responsibilities for records- and data-handling and retention. 

5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN 
TERMS OF PRECISION, ACCURACY, REPRESENTATIVENESS, 
COMPLETENESS, AND COMPARABILITY 

These topics are addressed in detail in Section 5 of the generic QAPjP. Details 
on developing DOCs for OU 1147 appear in Chapter 4 of this work plan. 
Chapter 5 of this work plan presents specifiC sampling and analysis objectives for 
each SWMU in OU 1147. 

6.0 SAMPLING PROCEDURES 

The standard operating procedures (SOPs) cited in this section are taken from 
the ER Program's SOPs (LANL 1992, 0688). 

Procedures for collecting samples of soil, water, volatife organics, and sludge will 
be selected, as applicable to the field investigation, from Volume II, Sampling 
Techniques (procedures with a -06 prefix), of the ER Program's SOPs (LANL 
1992, 0688) and from Section 6 of the generic OAPjP. 

Information on required sample containers, volume, preservation, and holding 
times is presented in LANL-ER-SOP-01.02, Sample Containers and 
Preservation, and in Section 6 of the generic OAPjP. 

The collection, management, and handling of environmental media samples is 
described in LANL-ER-SOP-01.04, Sample Control and Reid Documentation, 
and LANL-ER-SOP-01.03, Handling, Packaging and Shipping of Samples. 
Additional information on proper sample management and coordination is 
contained in Sections 6 and 7.5 of the generic OAPjP. 
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6.1 Quality Control Samples 

A discussion of quality control samples for the ER Program is presented in 
Section 6.1 of the generic QAPjP and in LANL-ER-SOP-01.05, Reid Quality 
Control Samples. During the RFI for OU 1147, the frequency and type of field 
quality control samples identified in the generic OAPjP will be followed for 
chemical analyses of samples. 

6.2 Sample Preservation During Shipment 

Information on sample preservation during shipment is presented in LANL-ER
SOP-01.02, Sample Containers and Preservation, and in Section 6.2 of the 
generic OAPjP. 

6.3 Equipment Decontamination 

Equipment decontamination is described in Section 6.3 of the generic QAPjP and 
in LANL-EA-SOP-02.07, General Equipment Decontamination. LANL-EA-SOP-
01.06, Management of AFt-Generated Waste, provides information for proper 
handling and disposal of wash water and other materials generated during 
equipment decontamination and other AFI field activities. 

6.4 Sample Designation 

• 

From the time of collection through analysis and rellorting, samples will receive a • 
unique alphanumeric identifier to provide chain-of-custody control while they are 
being transferred. This information is described in detail in LANL-EA-SOP-
01.04, Sample Control and Reid Documentation. 

7.0 SAMPLE CUSTODY 

7.1 Overview 

Reid and laboratory sample chain-of-custody procedures are described in 
Section 7 of the generic OAPjP. Sampling activities for the OU 1147 RFI will 
follow these procedures. The LANL-ER-SOP-01.04, Sample Control and Reid 
Documentation, provides additional guidance for chain-of-custody procedures, 
including examples of chain-of-custody records and tags. 

7.2 Field Documentation 

Guidance for field documentation procedures can be found in Section 7.2 of the 
generic QAPjP and in LANL-ER-SOP-01.04, Sample Control and Reid 
Documentation. 

7.3 Sample Management Facility 

Section 7.3 of the generic QAPjP and Appendix N of the IWP provide a 
discussion of the activities coordinated by the EA Program's Sample 
Management Facility. 
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7.4 Laboratory Documentation 

Laboratory custody procedures associated with sample receipt, storage, 
preparation, analysis, and general security are described in Section 7.4 of the 
generic QAPjP. 

7.5 Sample Handling, Packaging, and Shipping 

Sample-handling, packaging, and shipping procedures are described in LANL· 
ER-SOP-01.03, Handling, Packaging and Shipping of Samples. 

7.6 Final Evidence File Documentation 

Records documentation is described in Section 7.6 of the generic QAPjP and in 
the Records Management Program Plan, Annex IV, of the IWP. 

8.0 CALIBRATION PROCEDURES AND FREQUENCY 

8.1 Overview 

Section 8 of the generic QAPjP contains information on the requirements for the 
calibration of field and laboratory equipment. Additional information can be found 
in manufacturers' equipment manuals. 

• 8.2 Field Equipment 

• 

A list of analytical and health and safety screening procedures that may be used 
in the field during environmental investigations is presented in Section 8.2 of the 
generic QAPjP and in Appendix L of the IWP. 

8.3 Laboratory Equipment 

Section 8.3 of the generic QAPjP contains general information on the calibration 
procedures and frequency of calibration for laboratory equipment. 

9.0 ANALYTICAL PROCEDURES 

9.1 Overview 

Reid and laboratory analytical measurements for RFI samples obtained at 
OU 1147 will be performed in accordance with the appropriate Laboratory ER 
Program SOPs. 

9.2 Field Testing and Screening 

Reid testing and screening of samples during the OU 1147 RFI will follow 
appropriate ER Program SOPs. General information on the analytical levels 
desired in OU 1147 appears in Section 4.2.8, Chapter 4, and in Appendix B of 
the RFI work plan for OU 1147 . 
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9.3 Laboratory Methods 

The analytical methods to be used for the OU 1147 RFI are presented in 
Section 9.3 of the generic OAPjP. 

10.0 DATA REDUCTION, VALIDATION, AND REPORTING 

10.1 Data Reduction 

Reduction of field and laboratory data for the OU 1147 RFI will follow the 
protocols described in Section 10.1 of the generic OAPjP. 

10.2 Data Validation 

Validation of field and laboratory data for the OU 1147 RFI will follow the 
protocols described in Section 10.2 of the generic OAPjP. 

10.3 Data Reporting 

Reporting of field and laboratory data for the OU 1147 RFI is described in 
Section 10.3 of the generic OAPjP. 

11.0 INTERNAL QUALITY CONTROL CHECKS 

11.1 Field Sampling Quality Control Checks 

A discussion of field quality control samples for the ER Program is presented in 
Section 6.1 of the generic OAPjP. 

11.2 laboratory Analytical Activities 

The types and frequency of internal quality control samples for the ER Program 
are presented in Section 11.2 of the generic OAPjP. 

12.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system ~udits of field and laboratory operations will be 
conducted during the OU 1147 RFI. These audits will be performed as identified 
and referenced in Section 12 of the generic OAPjP. 

13.0 PREVENTIVE MAINTENANCE 

13.1 Field Equipment 

Preventive maintenance requirements for RFI field equipment used at OU 1147 
will follow the specifications described in Section 13.1 of the generic OAPjP . 
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13.2 laboratory Equipment 

Preventive maintenance requirements for laboratory equipment used during the 
RFI for OU 1147 will follow the specifications described in Section 13.2 of the 
generic QAPjP. 

14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 
PRECISION, ACCURACY, REPRESENTATIVENESS, AND 
COMPLETENESS 

14.1 Precision 

Analytical precision for RFI data obtained at OU 1147 will be calculated 
according to the formula presented in Section 14.1 of the generic OAPjP. 

14.2 Accuracy 

Analytical accuracy of RFI data obtained at OU 1147 will be calculated according 
to the formula presented in Section 14.2 of the generic QAPjP. 

14.3 Sample Representativeness 

The field sampling plans in Chapter 5 of this work plan were developed to meet 
the criteria for sample representativeness described in Section 14.3 of the 
generic OAPjP. 

14.4 Completeness 

Completeness of analytical data for the OU 1147 RFI will be calculated according 
to the formula presented in Section 14.4 of the generic QAPjP. 

15.0 CORRECTIVE ACTION 

15.1 Overview 

The procedures, reporting requirements, and authqrity for initiating corrective 
action during the OU 1 071 RFI will follow those defined in Section 15.1 of the 
generic QAPjP. 

15.2 Field Corrective Action 

Responsibilities regarding the need for field corrective actions are defined in 
Section 15.2 of the generic OAPjP. 

15.3 labor.atory Corrective Action 

Responsibilities for laboratory corrective actions are defined in Section 15.3 of 
the generic OAPjP . 
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

16.1 Field Quality Assurance Reports to Management 

The OUPL for OU 1147 or a designee will provide a monthly progress report to 
the laboratory's ER program manager. This report will consist of the information 
identified in Section 16.1 of the generic QAPjP. 

16.2 Laboratory Quality Assurance Reports to Management 

RFI laboratory QA reports for OU 1147 will be prepared as outlined in Section 
16.2 of the generic OAPjP. 

16.3 Internal Management Quality Assurance Reports 

Internal management OA reports, identified in Section 16.3 of the generic 
OAPjP, will be prepared during the OU 1147 RFJ. 
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Annex Ill Health and Safety Plan 

For consistency across operable units, a generic Health and Safety Plan is being 
developed by the Laboratory's ER Program Office. This plan is not yet available, 
but will be added to this work plan as soon as it is complete . 
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Annex IV Records Management Project Plan 

1.0 INTRODUCTION 

The Records Management Program Plan (program plan) for the ER Program at Los 
Alamos National Laboratory (the Laboratory) is described in Annex IV of the IWP. 
The purpose of the program plan is threefold: (1) to meet requirements for protecting 
and managing records (including technical data); (2) to provide ongoing support for 
ER Program technical activities; and (3) to provide a basis for management 
decisions over the life of the ER Program. 

The ER Program uses the following statutory definition of a record (44 USC 3301 ): 

Records are defined as " ... books, papers, maps, photographs, 
machine-readable materials, or other documentary materials, 
regardless of physical form orcharacteristics, ... appropriate for 
preservation ... because of the informational value of the data in 
them." 

The program plan establishes general guidelines for managing records, regardless 
of their physical form or characteristics, that are generated and/or used by the ER 
Program. The program plan will be implemented consistently to meet the require
ments of the Quality Assurance Program Plan (Annex II of the IWP) so that an 
auditable and legally defensible records management system is maintained. The 
program plan will also provide guidance for maintaining the publicly accessible 
administrative record required by the Comprehensive Environmental Response. 
Compensation, and Liability Act of 1980 (CERCLA) . 

2.0 IMPLEMENTATION OF THE RECORDS MANAGEMENT PROGRAM PLAN 

Section 2 of IWP Annex IV describes the implementation of the records manage
ment plan. Records management for theTA-50 (OU-1147) RFI will follow those 
procedures. As the program plan is developed further to meet changing ER Program 
needs, the IWP will be updated. 

The program plan is based on a commitment to quality records control. ER Program 
records are those specifically identified in quality procedures (QPs), administrative 
procedures (APs), standard operating procedures (SOF,'s), ER program and project 
plans. management guidance documents, and records identified by ER Program 
participants as being essential to the program. All records are handled through a 
structured work flow and processing scheme govern~ by the records management 
procedure (LANL -ER-AP-02.1) and by other existing procedures, such as LANL-ER
AP-01.3 (Review and Approval of Environmental Restoration Program Plans and 
Reports), LANL-ER-AP-01.4 (Distribution of Controlled Documents Prepared for the 
Environmental Restoration Program), and LANL-ER-AP-01.5 (Revision or Interim 
Change of Environmental Restoration Program Controlled Documents). This 
ensures that all stages-records identification, submittal, review, indexing, correc
tion, retrieval, and retention-use approved procedures and that an information 
base is maintained for reference. 

Records will be protected in and accessed through the information base, which 
includes all the information systems maintained at the Records Processing Facility 
(RPF) and the Facility for Information Management. Analysis, and Display (FIMAD). 
RPF personnel receive ER Program records, assign an ER identification number, 
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and process records for delivery to the FIMAD. The RPF will complement FIMAO 
in certain aspects of data capture, such as scanning. The RPF also functions as an • 
ER Program reference library for information that is inappropriate either in form (e.g., 
old records) or in content (e.g., Federal Register) for storage at the FIMAD. FIMAD 
provides the hardware and software necessary for data capture, display, and 
analysis. The information will be readily accessible through a network of work 
stations. Configuration management accounts for, controls, and documents the 
planned and actual design components of FIMAD. 

3.0 USE OF ER PROGRAM RECORDS MANAGEMENT FACILITIES 

The RPF and FIMAD will be used for managing records of work conducted at OU-
1147. Interaction with these facilities is described in LANL -ER-AP-2.01, the program 
plan, and other program procedures and management guidance documents, as 
appropriate. 

4.0 COORDINATION WITH THE QUALITY PROGRAM 

Records will be protected throughout the process, as described in Section 4 of the 
program plan and in LANL -ER-AP-02.1. The originator is responsible for protecting 
records until they are submitted to the RPF. The level of protection afforded by the 
originator will be commensurate with the value of the information contained in the 
record. Upon receipt of a record, the RPF will temporarily store the original of the 
record in 1-hour fire-rated equipment and will provide a copy of the record to the 
FIMAD. The RPF will then send the original record to a dual-storage area for long- • 
term storage in a protected environment. 

5.0 COORDINATION WITH THE HEALTH AND SAFETY PROGRAM 

The Laboratory's Occupational Medicine Group (HS-2) will maintain medical records 
because of their confidential nature. Training records will be maintained by 
appropriate custodians in coordination with Laboratory/DOE policy and will take into 
account the specific needs of the ER Program. The FIMAD will contain information 
about the completion of training, dates of required refresher training, and similar 
information, as well as the specific location of training records for program partici
pants. 

6.0 COORDINATION WITH THE ER PROGRAM'S MANAGEMENT INFORMA
TION SYSTEM 

Specific reporting requirements are ER Program deliverables and, as such, are 
monitored through the ER Program's management information system. Records 
resulting from work conducted at OUs contribute to the development of these 
deliverables. 

7.0 COORDINATION WITH THE COMMUNITY RELATIONS PROGRAM 

In response to the RCRA requirement that records be made available to the public • 
(and the CERCLA requirement that administrative records be made available), the 
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program plan provides for both hard copy and electronic access. Hard copies of 
relevant documents will be maintained in the ER Program Reading Room, and a 
work station and necessary data links are being prepared to allow public access to 
the FIMAD data base . 
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• Overview of Community Relations Project Plan 

(Section 1.0) 
• Community Relations Activities 

(Section 2.0) , 
' • Informal Public Review and Comment on the Draft 

TA-50 RFI Work Plan (Section 3.0) 
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AnnexV Community Relations Plan 

1.0 OVERVIEW OF COMMUNITY RELATIONS PROJECT PLAN 

The Community Relations Project Plan specific to TA-50 follows the directives. 
goals, and regulatory requirements set forth in the Community Relations Program 
Plan (Annex V of the IWP for the ER Program (LANL 1991, 0553). This annex 
describes the community relations activities associated with the T A-50 RFI. These 
are based on current knowledge of public information needs and resources available 
to the Laboratory's ER Program staff. 

As shown in Rg. V-1, public participation is required by regulation during the CMS; 
in addition, the Laboratory plans to provide opportunities for public participation 
throughout the 5-year RFI, as described in this plan and as illustrated in Rg. V-2. 

All information concerning ER Program activities at OU-1147 will originate with or be 
provided to the public through the community relations project leader: 

Community Relations Project Leader 
Environmental Restoration Program 
Los Alamos National Laboratory 
2101 Trinity Drive, Suite 20 
Los Alamos, New Mexico 87545 
(505) 665-2127 

• 2.0 COMMUNITY RELATIONS ACTIVITIES 

• 

The following activities are designed to respond to the requirements of the HSWA 
Module for community relations plans. The scope of each activity can be tailored to 
respond to public information needs. 

2.1 Mailing list 

The Community Relations office will add to the ER Program mailing list any residents 
and businesses identified as owning property on or adjacent to T A-50 and current 
and former workers at T A-50 to keep them informed of meetings, activities, and 
schedules pertaining to the OU. 

2.2 Fact Sheets 

The Community Relations Office has developed a fact sheet with a map inset that 
shows OU-1147. The fact sheet summarizes site history and use; known contami
nants of concern, and planned activities (Attachment 1 ). Subsequent fact sheets, 
updating progress at TA-50, will be developed as the RFI proceeds and according 
to public information needs . 
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Figure V-1 Opportunities mandated by regulation for public participation during the RCRA 
corrective process. 
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• DOE Operator Regulatory Agency 

Draft OU-1147 
Approval of Draft 

Work Plan 
OU-1147 

Work Plan 
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• Copy of Draft OU-1147 Work Plan in 

ER Reading Room 
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• Fact Sheet(s) 

t 
I Final OU-1147 Work Plan 
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Plan RFI Field 
• Public: Information Meeting(s) 
• Fact Sheet(s) 

Work • Rnal OU-1147 Work Plan in ER Reading 
Room 

Conduct RFI Field Public: Participation: 
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y Continue RFI Public Participation: l Field Work • Public OU-1147 Tours 
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Reid Work/ • Copy of Draft RFI Report in ER Reading 

Write Report Room 
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r • Fact Sheet(s) 

Draft RFI Report I Approval of Draft 
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I 
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• Fact Sheet(s) 
• Rnal RFI Report in ER Reading Room 

• Figure V-2 Opportunities for public participation during the OU-1147 RFI. 
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2.3 ER Program Reading Room 

As they are developed, documents and data associated with T A-50 (such as the RFI 
work plan, quarterly technical progress reports, a map showing SWMU locations, 
and the RFI report) will be made available to the public at the ER Program Reading 
Room from 9 am to 4 pm on Laboratory business days. A draft copy of the RFI work 
plan for T A-50 will be available at the reading room in May 1992. 

2.4 Public Information Meetings, Briefings, Tours, and Responses to 
Inquiries 

Public information meetings have been held in Los Alamos to introduce the 
community to the ER Program. The Laboratory and Department of Energy plan to 
hold quarterly public information meetings to discuss specific activities and signifi
cant milestones during the RFI. Tours will be conducted for interested parties upon 
request. 

If an issue of concern but of limited interest is raised at a public information meeting, 
a subsequent special briefing or a one-to-one meeting may be necessary. The 
community relations project leader and the OU project leader will coordinate 
responses to such inquiries. 

2.5 Quarterly Technical Progress Reports 

As theTA-50 RFI progresses, the Laboratory will issue quarterly technical progress 
reports, as required by the HSWA Module (TaskV, C, p. 46). These reports will be 
available at the ER Program Reading Room. 

2.6 Procedures for Public Notice 

The ER Program is preparing an administrative procedure to provide for notifying 
property owners and residents of any releases that might move off the Laboratory 
site. 

3.0 INFORMAL PUBLIC REVIEW AND COMMENT ON THE DRAFT TA-50 RFI 
WORK PLAN 

The Laboratory will encourage public comment on the field sampling proposed in the 
draft work plan after the Environmental Protection Agency has formally approved this 
document (submitted in May 1992). Public comment regarding numbers of samples, 
types of samples, and quality assurance samples (e.g., duplicate samples) will be 
incorporated, as appropriate, in the final RFI work plan. 
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ATTACHMENT 1 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMElii'TAL RESTORATION PROGRAM 

FACT SHEET FOR OPERABLE UNIT 1147 (TA-50) 

• An Operable Unit (OU) is a logical grouping of potentially contaminated sites called Solid 
Waste Management Units (SWMUs). OU 1147 consists of SWMUs identified in Technical 
Area 50 lTA-50). which occupies the area just northeast of the intersection ofPajarito Road 
and Pecos Drive. 

• TA-50 was established in 1948 to treat and dispose of liquid and solid radioactive and 
hazardous wastes. 

• TheTA-50 treatment facilities include a liquid waste treatment plant, associated waste 
transfer and short-term storage areas. equipment decontamination areas. and experimental 
solid waste volume reduction facilities. Operations began in 1963, and most of these facili
ties are still in use. 

• Disposal facilities include an inactive solid-waste landfill (Area C). a treated liquid effluent 
outfall (lnto Mortandad Canyon), emission stacks on the liquid waste treatment plant, and 
a sanitary sewer system. There have been some accidental incidents of soil contamination 
from some of these facilities in localized areas on Laboratory property. 

• For mar1y years. the Laboratory has conducted a comprehensive enVironmental monitoring 
and surveillance program in Los Alamos County and throughout northern New Mexico. The 
program is designed to identify releases from Laboratory operations that could pose a 
health risk to indiViduals living in the communities surrounding the Laboratory. According 
to technJcal data gathered from the monitoring program. no releases have resulted in 
contamination on private property or that threatens the health and safety of local resi
dents. If an imminent health threat is found. immediate action will be taken by the Depart
ment of Energy (DOE) and the Laboratory. 

Operable Unit 1147 (TA-50) Locator Map 



BACKGROUND OF OPERABLE UNIT 1147 

Twenty-six potentially contaminated areas have been identified. Twenty-three of these are 
associated with the industrial liquid waste facilities for treatment. transfer. temporary storage. 
and disposal of radioactive and/ or mixed waste. Two areas are experimental volume reduction 
facilities that treat radioactive and hazardous waste, both of which use highly redundant 
control systems. The Area C landfill is the twenty-sixth site. It encompasses 11.8 acres. con
taining a wide variety of waste forms, and is contaminated with radioactive and hazardous 
waste forms. The landfill operated from 1948 until 1969. and was shut down in 1974. 

Some of the contaminants that may be prevalent in OU 1147 include the following radionu
clides: plutonium. americium, uranium. cesium. strontium. and tritium. Hazardous waste 
constituents would include mercury. nitrates. cyanide, chromate plating solution, lead. chlori
nated and fluorinated hydrocarbons. waste oil. and beryllium. 

PREVIOUS CLEANUP ACTIVITIES AT OPERABLE UNIT 1147 

In 1984 a new cap was placed over part of the inactive Area C landfill to mitigate erosion and 
contaminant transport across the ground surface. Current monitoring data demonstrate that 
the new cap has been effective in stabilizing the surface of the site. 

FUTURE ACTION AND PROPOSED TIME FRAME 

In accordance With the Resource Conservation and Recovery Act (RCRA). the Laboratory is 

• 

developing a RCRA Facility Investigation (RFI) work plan. This plan will. outline procedures to • 
verify past ckanups and to determine the presence of residual contamination (if any). All of the 
sites Within OU 1147 are currently being investigated to identify all contaminant sources. 
detennine whether contaminant migration has occurred, and decide what corrective measures 
must be implemented to meet the RCRA requirements. This plan will also detail the steps to be 
taken if such contamination is found. These include defining the type and extent of contamina-
tion and identifying any potential receptors. Possible corrective actions range from long-term 
monitoring and institutional controls to dismantling of facilities and excavation of contami-
nated materials followed by treatment and/or approved disposal. TheTA-50 RFI work plan will 
be completed by May 1992. 

Implementation of the RFI work plan is scheduled to begin in late 1992 and Will be completed 
in 1996. A Corrective Measures Study (CMS). to identify and evaluate remediation alternatives. 
is scheduled to begin in 1996 or 1998. • 

Recognizing that the safe management of past, present. and future wastes requires the coop
eration of government.industiy. and the public. the Laboratory is committed to infonning the 
public, using tools such as this fact sheet, about actions taken throughout the entire RFI and 
cleanup process. If you have additional questions about OU 1147 or about the Laboratory's 
Environmental Restoration Program. please do not hesitate to visit. call. or wrtte 

Community Relations Project Leader 
Environmental Restoration Program 

Los Alamos National Laboratory 
_Bo:z: 1663, Mail Stop M3US 
2101 Trinity Drive, Suite 20 

Los Alamos, NM 87545 
(505) 665-2127 • 
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Appendix A List of Engineering Drawings 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Jerry Buchholz, EM-7, MS E518 

/d/·'E 
FRoM: William C. Francis • '- • 

DATE: JanUNY 27, 1992 

MAIL STOP/TELEPHONE: ]495/7-3331 

SYMBOL: 

SUB.JECT: 

EES15-92-058 

LIST OF DRAWINGS REVIEWED TO GATHER INFORMATION ABOUT 
UNDERGROUND LINES NEAR AND ENTERING SOLID WASTE 
MANAGEMENT UNITS ATTA-50 

The following list of drawings are categorized by Architect/Engineer and were used 
by me to compile the attached set of eleven drawings. The original purpose of these 
drawings was to locate underground lines near and entering the Solid Waste 
Management Units (SWMUs) at TA-50 that would be of concern when planning 
core drilling operations in the future . 

1. The Ralph M. Parsons Company 
Title-Upgrading of Industrial Liquid Waste Treatment Plant 
Lab Job 5872-50 Eng C-44430 
Drawing No. LA-RV-C-1 · Sheet No.2 
Drawing No. LA-RV-C-4 Sheet No.5 
Drawing No. LA-RV-C-5 Sheet No.6 
Drawing No. LA-RV-C-6 Sheet No.7 
Drawing No. LA-RV-C-7 Sheet No.8 
Drawing No. LA-RV-C-10 Sheet No.ll 
Drawing No. LA-RV-A-1 Sheet No.14 
Drawing No. LA-RV-S-1 Sheet No. 28 
Drawing No. LA-RV-PR-1 Sheet No. 39 
Drawing No. LA-RV-MP-1 Sheet No. 40 
Drawing No. LA-RV-P-1 Sheet No. 46 
Drawing No. LA-RV-P-2 Sheet No. 47 
Drawing No. LA-RV-P-3 Sheet No. 48 
Drawing No. LA-RV-P-4 Sheet No. 49 
Drawing No. LA-RV-P-5 Sheet No. 50 
Drawing No .. LA-RV-P-7 Sheet No. 52 
Drawing No. LA-RV-P-8 Sheet No. 53 
Drawing No. LA-RV-P-10 Sheet No. 55 
Drawing No. LA-RV-P-11 Sheet No. 56 
Drawing No. LA-RV-P-14 Sheet No. 59 
Drawing No. LA-RV-E-1 Sheet No. 67 
Drawing No. LA-RV-E-4 Sheet No. 70 
Drawing No. LA-RV-E-6 Sheet No. 72 
Drawing No. LA-RV-E-7 Sheet No. 73 
Drawing No. LA-RV-E-8 Sheet No. 74 
Drawing No. LA-RV-E-9 Sheet No. 75 
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Title--Upgrading of Industrial Liquid Waste Treatment Plant. Thermal 
Liquid System Modification 
Lab Job--None 
Drawing No. l.A-SK-6182-1 
Drawing No.l.A-SK-6182-2 
Drawing No. l.A-SK-6182-3 
Drawing No. l.A-SK-6182-4 

EngC-None 
Sheet No.-None 
Sheet No.-None 
Sheet No.--None 
Sheet No.--None 

2. DMJM 

3. 

Title--Radioactive Liquid Waste Collection System Improvements 
Lab Job. 5662-0 - Eng C-44249 
Drawing No. LA-UA-C-03.3 Sheet No. 5 
Drawing No.l.A-UA-C-04.5 Sheet No. 6 
Drawing No. l.A-UA-M-21.2 Sheet No. 52 
Drawing No.l.A-UA-M-22.2 Sheet No. 53 
Drawing No. l.A-UA-M-27.5 Sheet No. 58 
Drawing No. l.A-UA-M-28.5 Sheet No. 59 
Drawing No.l.A-UA-M-29A Sheet No. 60 
Drawing No.l.A-UA-E-11.2 Sheet No. 96 

Black and Veach 
Title--Contaminated Waste Plant 
Lab Job 2243 
Drawing No.l.A-EI-2001 
Drawing No. l.A-EI-6001 
Drawing No. l.A-EI-6004 
Drawing No. LA-EI-6007 
Drawing No. LA-EI-6008 
Drawing No. LA-EI-6009 
Drawing No. LA-EI-6014 
Drawing No. l.A-EI-6016 
Drawing No. LA-EI-7008.1 
Drawing No. LA-EI-7022 
Drawing No.l.A-EI-5019 

Title--Target Fabrication Facility, TA-35 
Lab Job 5934-35 
Drawing No. LNf-C-4.0 . 

Enc C-Various 
Sheet No.2 
Sheet No. 79 
Sheet No. 82 
Sheet No. 85 
Sheet No. 86 
Sheet No. 87 
Sheet No. 92 
Sheet No. 94 
Sheet No. 108 
Sheet No. 122 
Sheet No. 138 

EngC-441 
Sheet No.4 
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Appendix A 
List of Engineering Drawings 

4. Los Alamos Scientific Laboratory 
Title--Electrical Plot Plan, TA-0-440. Meteorological Tower. 
Lab Job 4671-0 Eng. C-None 
Drawing No. LA-JR-El Sheet No.4 

Title-Acid Waste Sewer Removal. LD-37, TA-50 
Lab Job 5150-50 
Drawing No. ENG. C-426B3 

Title--Contaminated Waste Line 
Lab Job 3575-0 
Drawing No. Eng. C-35008 
Drawing No. Eng. C-35011 

Sheet No. C-1 

Sheet No.1 
Sheet No.4 

Title--LASL Underground Lines Contaminated and Industrial Waste 

5. 

6. 

Lab Job--None Eng. C-None 
Drawing No. Eng. E 378 Sheet No. D2 
Drawing No. Eng. E 378 Sheet No. D10 
Drawing No. Eng. E 379 Sheet No. D 11 

Lab Job 5260-0 
Drawing No. Eng. C-42660 Sheet No. C-4 

Title--Emergency Drain From Pump Room, Mechanical, Bldg LD-2, TA-50 
Lab Job. 2243 F-50 
Drawing No. Eng C-21914 Sheet No.1 of 1 

Los Alamos National Laboratory 
Title--As Built Program Building 50-37 
Lab Job. 10901 
Drawing No. C-45960 

W. C. Kruger and Associates 
Title--UHTREX Facilities 
Lab Jo. 2325 (Maybe 2825) 
Drawing No. LA-EZ-2/1.1 

Sheet No. Al 

Eng. C-31837 
Sheet No. 2.1 

RFI Work Plan, OU-1147 {TA-50) A-3 May 1992 



List of Engineering Drawings 
Appendix A 

7. Kruger, Lake and Associates 
Title--Transuranic Contaminated Solid Waste Treatment Development 
Facility 
Lab Job 4790-50 Eng. C-43068 
Drawing No. I..A-NY-C-1 Sheet No.2 
Drawing No. LA-NY-M-1 Sheet No. 16 
Dra-vring No. l.A-NY-E-1 Sheet No. 33 
Drawing No.l.A-NY-E-8 Sheet No. 40 
Drawing No. LA-NY-E-9 Sheet No. 41 

8. Texas Automatic Sprinklers 
Title--Transuranic Contaminated Solid Waste Treatment Development 
Facility 
Lab Job. 4790-50 
Drawing No. C-43068 Sheet No. 1 of 2 

9. Gordon Herkenhoff and Associates, Inc. 
Title-TDF Warehouse ana Staging Area. Bldg. LD-54, TA-50 
Job No.--None Eng. C--None 
Drawing No.l.A-RM-A-4 Sheet No. 3 
Drawing No. LA-RM-A-6 Sheet No.4 

10. Burns/Peters Group--Architects and Planners 
Title--Airlock Entrance-Size Reduction Facility, Bldg. WM-69, TA-50, and 
Egress Bay Addition, Building WM-37, TA-50 
I...ab Job.-None Eng. C--None 

11. 

12 

Drawing No. l.A-Z1-L-Cl.l Sheet No.3 
Drawing No. LA-Zl-L-A1.1 Sheet No.4 

The Zia Company 
Title--Utilities 
Drawing No. R-8000 Water) 
Drawing No. R-8002 Fire Protection) 
Drawing No. R-8003 Fire Protection) 
Drawing No. R-8005 Gasl ~ 
Drawing No. R-8006 Gas 
Drawing No. R-8007 Gas 
Drawing No. R-8008 Sewer) 
Drawing No. R-8009 Electrical) 

Title--Seepage Shaft 
Drawing No. Z-4586 

Sheet No. NE-2 
Sheet No. NE-2 
Sheet No. NE-2 
Sheet No. NE-2 
Sheet No. NE-2 
Sheet No. NE-2 
Sheet No. NE-2 

. Sheet No. NE-2 

Kruger, Lake, Hutchinson. Brown, lnc. 
Title--Size Reduction Facility and Additions to Treatment Development 
Facility. 
Lab Job.--None 
Drawing LA-UB-C-1 
Drawing LA-UB-U-1 
Drawing LA-UB-U-2 

Eng. C-44022 
Sheet No.2 
Sheet No. 3.1 
Sheet No. 4.1 
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APPENDIX 8 

Field Sampling Protocols 
• Field Operations Management 

(Section 1.0) 
• Screening and Analysis Table 

(Section 2.0) 
• Soil Sampling 

(Section 3.0) 
• Physical/Chemical Characterization of the 

Site (Section 4.0) 
• Data Analysis 

(Section 5.0) 
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AppendixB Field Sampling Protocols 

1.0 FIELD OPERATIONS MANAGEMENT 

As indicated in the Project Management Plan (Annex 1), multiple field
investigation teams will be operating concurrently during the RFI. Each team will 
have individual responsibilities for health and safety, sample identifiCation, 
sample handling and chain of custody, and related activities. Other 
responsibilities may be shared ~cross field teams, such as operation of the field 
laboratory or of an equipment decontamination facility. 

1.1 Health and Safety 

The Los Alamos ER Program Office is developing a Health and Safety Plan for 
all RFI activities, which will be added to this work plan as Annex Ill. The plan will 
include OU-specific information on known or suspected contaminants and the 
personnel protection required for different activities. Samples acquired under 
this RFI work plan will be screened at the point of collection to identify the 
presence of gross contamination or conditions that may pose a threat to the 
health and safety of field personnel. The techniques listed in Section 2.2, Reid 
Screening, will be used. In particular, gross alpha and gross gamma radiation 
surveys and organic vapor surveys will always be done. Open excavations and 
borehole headspace will also be monitored routinely, using organic vapor 
instruments and combustible-gas and oxygen detectors. (For information on 
applicable SOPs, see Appendix 0.) 

• 1.2 Archaeological and Ecological Evaluations 

• 

In accordaoce with NEPA regulations, archaeological and ecological evaluations 
will be performed in all areas where the surface or subsurface is to be disturbed 
or vegetation is to be removed. These evaluations will be done using the 
Laboratory's ES&H Questionnaire process. Depending on the results, a DOE 
Environmental checklist for either categorical exclusion or environmental 
assessment wi!! be completed. 

1.3 Support Services 

Support services during the field investigations will be provided by Laboratory 
groups, including ENG-3, ENG-5, Johnson Controls, and contractors. Existing 
job-ticket procedures will be used. The services provided will ioclude, but not be 
limited to, excavating with backhoes and front-end loaders, moving pallets of 
containerized auger cuttings and decontamination solutions, and setting up signs 
and other warning notices around the perimeter of the work area. 

1.4 Excavation Permits 

The Laboratory requires a permit before any excavation, drilling, or other 
invasive activity may be undertaken. HS-3 and Johnson Controls oversee the 
issuance of these permits. The project leader (or designee) will schedule the 
acquisition of excavation permits as appropriate for each phase of field work. 
Each area designated for excavation, drilling, or sampling deeper than 18 in. will 
be marked in the field for formal approval before work begins . 
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1.5 Sample Control, Documentation, and Coordination 

Guidelines for sample handling are provided in Section 3.5.5 and Annex IV of the 
IWP. Sample packaging, handling, chain-of-custody, and documentation 
procedures are discussed in Annex II of this work plan and detailed in ER 
Program SOPs (see Appendix D). 

The ER Program has established a sample coordination facility in EM-9, to 
provide consistency for all investigations. The system is described in 
Section 3.5.5 and Appendix 0 of the IWP. 

1.6 Quality Assurance Samples 

Reid quality-assurance (QA) samples of several types are collected during a field 
investigation. Each type of sample, and the reason for its collection, are given in 
Annex II. The frequency of collection of field QA samples is detailed in Chapter 
5. 

1.7 Equipment Decontamination 

Decontamination is a quality assurance measure and a safety precaution. It 
prevents cross-contamination among samples and helps maintain a clean 
working environment for personnel. Equipment decontamination is done at the 
Vehicle Decontamination Facility: sampling tools are decontaminated by 

• 

washing, rinsing, and drying, whereas large machinery, vehicles, auger flights, • 
and coring tools used in borehole sampling are steam-cleaned. The 
effectiveness of the decontamination process is documented through laboratory 
analysis of rinsate blanks. Decontamination fluids, including steam-cleaning 
fluids, are processed in the liquid waste treatment plant. See Appendix D for the 
applicable SOP. 

1.8 Waste Management 

This discussion is based on Section 3.5.4 and Appendix B of the IWP. Wastes 
produced during sampling may include borehole auger cuttings, excess sample 
materials, excavated soil from trenching, decontamination and steam-cleaning 
fluids, and disposable equipr;nent such as wipes, protective clothing, and non
reusable sample bottles. Any of the following waste categories may be 
encountered at T A-50: hazardous waste, low-level radioactive waste, transuranic 
waste, and mixed waste (either low-level or transuranic mixed waste). 
Requirements for segregating, containing, characterizing, treating, and disposing 
of each type and category of waste are provided in the applicable SOP (see 
Appendix D). 

2.0 SCREENING AND ANALYSIS TABLE 

A standard table is used in this work plan to identify screening and analysis 
requirements, including the number of samples and types of analyses needed. 
Table B-1 shows this standard table, which will be referred to in several other 
sections of this annex. 

RFI Work Plan, OU-1147 {TA-50) 8-2 May 1992 

• 



Z66l ,{ew £-8 

I 
' 

S]O:JO/O.IJ :iUJ]dUIVS p]:JJd 

(os-ttJJ .lf1H·no 'uefd .lfJOM t:JI:J 

:: 
~ 
~ 
lll: 

I 

iJ 

l 
,. 
~ 
?-= 
~ 

GrossG~mma 

Low-Enelljy Gamma 

Eloctromaqnetic 

Land Survev 

Gross Gamma 

Gross Aloha 

IOfQanic Vapor 

Combustible Gas/Oxygen 

Uthoiogicat Loooinq 

Gross Aloha 

Gamma Spectrometry 

Tritium 

Volatile Oroanics 

PCB 

Soil Moisture 

Gamma Sooctrometry 

Tritium 

Total Uranium 

lsotooic Plutonium 

tsOIO<Jit Uranium 

S1ronlium90 

VOA rsw S240l 

Semivolatites ISW 8270l 

Metals rsw 60101 
PCB (SW 8080) 

Isotopic Thorium 
Americum- 241 

" .. 
~ ~ 
M 

.. .. 
ii 

"' 
~ 
;; 

.... .. 
~ 

i ~ 
~ 
3 

! 

.... 
M .. 
~ .. 
:0 

i 

I'Jl 
-l 
:1>
z 
:::: 
~ .... 
:::: 
I'Jl 
(") 
:::::: 

~~ z-: 
-:~» 
Z:;: 
:')=
:1;>" 
Z? 
::::
:1>-
z 
> 
~ 
I'Jl 

en 
~ 
:;: 
C""' 
l:"l 

[[ XJPU:Jddy 

• 

• 

• 



Field Sampling Protocols AppendixB 

The three columns on the left side of the table show, for each SWMU or SWMU 
aggregate, the sampling method, the sampling location, and the depth interval 
(as appropriate). (The sampling methods listed in the first column are discussed 
below in Section 3.0, Soil Sampling.) 

The other columns in the table provide measurement/analysis options. These 
are discussed below. 

2.1 Field Surveys 

These are primarily walking scans of the land surface, using direct reading or 
recording instruments. For T A-50, these surveys will include gamma radiation 
surveys and, possibly, electromagnetic geophysical surveys. Typically, these 
surveys provide Level I data. Although negative results from field surveys are 
not conclusive evidence of a complete absence of contaminants, positive results 
obtained at an early stage can enable sampling to be efficiently redirected. See 
Appendix D for information on applicable SOPs. 

2.1.1 Radiological Surveys 

2.1.1.1 Gross Gamma 

• 

Field instruments available for gamma surveys include micro R meters, Nal • 
detectors of various sizes with ratemeters or scalers, and Geiger-Mueller 
detectors. The preferred instruments are micro R meters capable of measuring 
to 5 J.1Rihr, and 2-in. by 2-in. Nal detectors with ratemeters capable of resolving 
1 00 cpm. The surveyor carries the instrument at waist height at a slow walking 
pace, observing and recording the ratemeter response. Measurements may also 
be made at fixed points at ground level to detect surface contamination. 

2.1.1.2 Low-Energy Gamma 

Two instruments commonly used for these surveys are the FIDLER and the 
PHOSWICH. Both are optimized for the detection of low-energy photons, such 
as the 60-keV gamma emission from americium-241 or the x rays that 
accompany the decay of '•most heavy radionuclides (uranium, thorium, 
plutonium, and other transuranic elements). Either instrument may be used for 
this work plan. The surveyor carries the instrument close to the ground surface 
while observing the ratemeter or scaler. Measurements may also be made at 
fixed points on the ground surface to detect localized contamination. 

2.1.2 Geophysical Surveys 

2.1.2.1 Electromagnetic Surveys 

An electromagnetic instrument is used to confirm the location of buried structures 
that contain metal and to trace the path of buried metallic waste lines. The 
selected geophysical instrument will be able to detect all types of metal (ferrous 
and nonferrous) and will be able to detect a 2-in.-diameter metal line buried as 
deep as 5 ft. The instrument will provide a direct meter readout of changes in 
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the electromagnetic response and, by means of an RS-232 port, will record the 
response electronically in an automated data recorder. A surveyor typically 
locates buried metal lines by walking along traverse lines that cross the 
suspected trend of the buried line at a right angle, while continuously observing 
the instrument meter response. An appropriate spacing of the parallel traverse 
lines is 20 ft. To locate buried metal structures, the surveyor typically takes 
measurements on a grid established over the suspected location of the structure. 
The grid spacing is determined by the size of the structure; it may be as close as 
2.5 by 2.5 ft. 

2.1.2.2 land Surveys 

Land surveys will be used to (1) document all sampling locations and (3) locate 
former or buried structures where needed. Land surveys to locate former 
structures are included in the standard screening and analysis table (see Table 
8-1). 

2.2 Field Screening 

Reid screening measurements are taken at the point of sample collection, in 
borehole headspace, and in excavations, to identify gross contamination and to 
assess conditions affecting the health or safety of field personnel. (Applications 
of screening for personnel health and safety are discussed in detail in Annex Ill, 
Health and Safety Plan. In general, every sample taken at TA-50 will be 
screened for gamma and alpha radioactivity, and all excavations and boreholes 
will be monitored for combustible gases, organic vapors, and tritiated water 
vapor. In addition, a noninstrument form of sample screening, lithological 
logging, will be performed for all borehole samples. In addition to the role of 
sample screening to identify gross contamination or situations of concern for 
health and safety, certain sampling plans use the screening information (Level I 
data) as a basis for deciding whether to do further sampling or what analyses 
should be dClne. See Appendix D for information on applicable SOPs. 

2.2.1 Radiological Screening 

2.2.1.1 Gross Gamma 

Reid samples will be screened for gamma radioactivity using a hand-held Nal 
detector probe and ratemeter. The detector, held close to the sample or core, is 
capable of identifying elevated concentrations of certain radionuclides (indicated 
by ratemeter readings above instrument background levels.) Quantification of 
the readings is difficult, and they are best interpreted as gross indicators of 
potential contamination. 

2.2.1.2 Gross Alpha 

Reid samples are screened for gross alpha contamination using a hand-held 
alpha scintillation detector and a ratemeter. The detector is held close to (almost 
in contact with) the sample or core; for a damp soil sample, it is capable of 
detecting approximately 100-200 pCilg but cannot identify specific radionuclides . 
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2.2.2 Nonradioactive Screening (Organic Vapors) 

Organic vapor detectors will be used to screen borehole cores and soil samples 
at the point of collection, and a combustible-gas indicator (CGI) to determine the 
potential for combustion or explosion of unknown atmospheres during drilling and 
intrusive activities. To improve the probability of detecting a wide range of 
vapors, two types of detectors (or their equivalents) will be used: 

• PID-A photoionization detector (PID) is a general survey instrument 
capable of detecting real-time concentrations of many complex organic 
compounds, and some inorganic compounds, in air. The instrument can be 
calibrated to a particular compound; however, it cannot distinguish between 
compounds in a mixture of gases. 

• FlO-A flame ionization detector (FlO), such as the Foxboro Model OVA-
128, can be used as a general screening instrument for many organic 
vapors. Its response to an unknown vapor is proportional to its response to 
one of known composition to which the instrument has been calibrated. 

A CGI, such as the Gastech Model1314, will be used to determine the level of 
organic vapors and gases present in an atmosphere as a percentage of the 
lower explosive limit (LEL} or the lower flammability limit (LFL). The Gastech 
Model 1314 also contains an oxygen detector to determine whether an 
atmosphere is deficient or enriched in oxygen. The CGI will be used to monitor 
atmospheres during all intrusive activities. 

2.2.3 Lithological Logging 

Lithological logging is a description of the physical nature of borehole cores. It 
will be performed by a geologist capable of describing subsurface lithologies and 
differentiating the various strata of the Bandelier Tuff. 

2.3 Field laboratory Measurements 

The field laboratory will be used to obtain fast-turnaround analysis of samples, 
using a limited number of relatively simple analytical methods. The techniques 
used in the field laboratory gi'.le primarily Level II data, ahhough some are Level I 
(more qualitative} or near level Ill (more quantitative). These techniques 
generally provide better quality information, including lower detection limits, than 
can be obtained with field screening. The three major uses of field laboratory 
data are 

• To aid in directing the course of field work, thereby increasing the efficiency 
of field operations. As an example, field laboratory measurements can be 
used to determine when to cease drilling a borehole. 

• To focus more quantitative analytical efforts on the key samples. Depending 
on the goals of the investigation, samples having particular characteristics 
can be selected-for example, those with no detectable contaminants to 

• 

• 

assess the edge of a plume: those with the highest levels of contaminants to • 
ascertain sources. 
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• To quickly and cost-effectively analyze a large number of samples for easily 
detectable contaminants. This can reduce the number of samples that must 
be sent for more costly analysis by the analytical laboratory: the large 
number of lower-quality measurements provides a broad base of comparison 
for the few high-quality measurements, which helps in determining whether 
the latter are representative and sufficient for decision making. 

See Appendix D for information on applicable SOPs. 

2.3.1 Radiological Measurements 

2.3.1.1 Gross Alpha 

Measurements of gross alpha radioactivity can be used to ascertain the 
presence of plutonium, uranium, and thorium in samples, but not to identify 
individual radionuclides. A typical method uses dried soil samples in a fiXed 
geometry. Level II measurements can detect alpha-emitting radionuclides at 
concentrations on the order of 25 to 40 pCi/g, sufficient for guiding field 
operations or selection of samples for further analysis. Typical measurement 
times are 15 to 20 min per sample using large-area, zinc-sulfide, alpha 
scintillation detectors and a scaler. A Model43·10 alpha scintillation detector, or 
the equivalent, and a Ludlum Model2200 scaler, are appropriate. 

2.3.1.2 Gamma Spectrometry 

Gamma-ray spectrometry can be used to quantify particular radionuclides 
present in soil samples, such as cesium-137, cobalt-60, and uranium-234, -235, 
and -238. It can also detect the 60-keV gamma ray from americium-241. Rapid
turnaround analysis can be Level II or close to Level Ill quality, using personal
computer-based, multichannel analyzers (MCA) and Nal or germanium photon 
detectors-for example, a Canberra MCA with a Ludlum 44-10 Nal detector. 
(Many equivalent instruments are available.) Dried soil samples in fiXed 
geometries can be analyzed in 20 to 30 min with detection limits on the order of 5 
pCilg for radionuclides such as cesium-137. 

2.3.1.3 Liquid Scintillation Counting 

Liquid scintillation techniques can measure tritium in soil moisture or water 
samples at Level II quality. Moisture is distilled from soil samples in a ventilated 
hood in the field laboratory as part of the process of drying soil samples. The 
liquid scintillation counting will be done by either HS-1 or EM-9, using 
documented laboratory procedures (ESG 1989, 0308). 

2.3.2 Organic Chemical Measurements 

2.3.2.1 Volatile Organic Compounds 

Rapid-turnaround analysis for volatile organic compounds at Level II quality is 
needed to guide field operations such as drilling. An instrument that can 
distinguish between compounds, such as the Laboratory's transportable purge
and-trap GC/MS, is preferred because it can provide qualitative and quantitative 
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analyses of most volatile organic compounds with low or slight solubility in water 
(boiling points below 2oo·c}. Volatile water-soluble compounds can also be 
detected, with higher detection limits. 

2.3.2.2 PCBS 

An inexpensive, fast-turnaround technique that can measure PCB levels less 
than the regulatory limit (25 ppm}, using numerous Level II analyses to minimize 
the need for Level Ill data from an· analytical laboratory, will be needed to 
establish the areal extent of contamination. Reid laboratory techniques are 
available that provide quick turnaround and detection down to 10 ppm. The 
DEXSIL L2000 PCB/Chloride Analyzer is an example. It uses a chloride-specific 
electrode to quantify PCBs in oil or soils. Samples are prepared by extracting 
the PCBs from the soil and reacting the sample with a sodium reagent; this 
transforms the PCBs into chloride, which can be quantified by the instrument. 
Oil samples take about 5 min to prepare, soil samples about 10 min. 
Documented field laboratory procedures for measurement of PCBs will be used. 

2.4 Laboratory Analysis 

In many of the sampling plans, the lack of existing data from a SWMU creates 
the need to verify the presence or absence of a wide spectrum of possible 
contaminants. Off-site analytical laboratories provide the highest quality (Level 
III/IV} data; all samples submitted to an analytical laboratory will be coordinated, 

• 

handled, and tracked by the ER Program Sample Coordination Facility. (Most • 
samples from this RFI will be submitted for Level III/IV analysis.} 

The •full suite of anaytes• usually called for includes the following: 

• Gamma Emitters-Quantification of radionuclides by measurement of photon 
emissions from homogenized, fixed-geometry samples. 

• Tritium-Measurement of tritium in soil moisture using liquid scintillation 
counting. 

• Total Uranium-Analysis.using EPA method 3050. 
' 

• Strontium-90-Radiochemical separation and beta counting with a gas 
proportional detector. 

• Isotopic Plutonium-Radiochemical separation of plutonium from soil 
followed by alpha spectrometry to quantify each isotope (plutonium-238 and 
-239/240}. Another method would be to use modern detectors and software 
to count x-ray emissions from plutonium in soil and sediment. 

• Volatile Otganics (SW 8240)-The standard EPA method for quantifying 
volatile organic compounds. 

• Semivolatiles (SW 8270)-The standard EPA method for quantifying 
semivolatile organic compounds. 
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• Metals (SW 6010}-The standard EPA method for quantifying metals and 
cyanide. 

For certain SWMUs, non-routine laboratory analyses may be required. The 
following four are listed in selected field sampling plans: 

• PCBs (SW 8080}--The standard EPA method for quantifying PCBs and 
pesticides. (Only the PCB resuhs are of interest for this work plan.) 

• TCLP Metals-The standard EPA method for defining a hazardous waste. 
The method also includes other compounds, but only the metals are of 
interest for this work plan. 

• Isotopic Uranium-Radiochemical separation of uranium from soil is followed 
by alpha spectrometry to quantify each isotope. 

• Isotopic Thorium-Radiochemical separation of thorium from soil is followed 
by alpha spectrometry to quantify each isotope. 

3.0 SOIL SAMPLING 

Soil samples, taken as described below, will be used for field screening, field 
laboratory, and analytical laboratory measurements and analyses. See 
Appendix D for information on applicable SOPs . 

3.1 Surface Soils 

Samples of disturbed surface soils are taken from the first 6 in., using a 
stainless-steel or Teflon scoop. Care will be taken to ensure that for each 
sample, the hole goes down a full 6 inches and the sides are cut vertically to 
obtain equal volumes of soil over the 6-in. depth. 

Undisturbed surface soil samples will be gathered from the first 6 in. using a ring 
sampler (a 4-in.-diameter stainless steel tube that is driven vertically into the area 
to be sampled). The soil around the ring sampler is then excavated and the tube 
removed. 

3.2 Near-Surface Soils 

The spade-and-scoop method is used to obtain near-surface soil samples from 
depths to 30 in. Spades and shovels are used to remove surficial material to the 
required depth, then a stainless-steel or Teflon scoop to collect the sample. 
(Devices plated with chrome or other materials are not acceptable for sample 
collection.) Unless otherwise specified, the sample interval will be 6 in. Care wiD 
be taken to ensure that, for each sample, the full 6-in. depth is auained, and the 
sides of the hole are cut vertically to obtain equal volumes of soil over the 6-in. 
depth. 

Small-volume soil samples can be recovered from depths approaching 10 ft by 
using a hand auger or a thin-wall tube sampler. The IaUer provides a less 
disturbed sample than that obtained with a hand auger. However, the hand 
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auger will need to be used for soils and tuff that are too hard for the thin-wall 
sampler. 

3.3 Subsurface Soils and Rock 

3.3.1 Vertical Coreholes 

Soil samples will be collected from vertical coreholes with a 5-ft-continuous, split
barrel sampler driven by a truck-mounted hollow-stem auger. Each sampling 
plan gives a nominal depth for each corehole; the corehole _will be sampled to 
a1.leas1 that depth, at 5-ft intervals. If contamination is detected by field 
screening or field laboratory measurements in the last interval above the nominal 
depth, sampling will continue at 5-ft intervals until contamination has dropped to 
background levels. This •stop criterion· will be used for all coreholes sampled, to 
ensure complete information on contaminant depth. In addition, the analytical 
set specified in each sampling plan will be followed for the complete depth of the 
core hole. 

3.3.2 Shallow-Angle Coreholes 

Angle drilling is employed when the rig cannot be placed directly over the point of 
interest. A 5-ft core interval is specified as the standard, with the same stop 
criterion as for vertical coreholes. Such drilling cannot be done with the standard 
rig described above, but requires one having angle-drilling capability (mechanical 

• 

specifications comparable to those of a Failing F-10 or CME-85}. Either a • 
hollow-stem auger or an air-rotary, continuous-coring drill may be used with the 
angle rig. 

3.3.3 Deep Coreholes 

Tuff coring deeper than 200 ft. requires a drilling rig with greater capabilities than 
those needed for the hollow-stem auger methods descnbed above. Initial plans 
(see Chapter 5) call for no boreholes deeper than 200 ft unless a contaminant 
plume is detected. Selection of rig and drilling method are matched to the goals 
of the investigation. 

3.3.4 Rock Coring 

Rock samples can be recovered from indurated rock formations with the use of a 
diamond bit. A small-diameter core of rock, 5-10 ft in length, is cut and 
simultaneously pushed into an inner barrel of the drill string, to be retrieved by a 
wire-line apparatus. This method works best in rock that is hard and relatively 
free of bedding planes, lithology changes, and fractures. It will be used in the 
lower reaches of deep boreholes beneath the relatively soft Bandelier Tuff. 

3.3.5 Trenching 

In this work plan, trenching may be used to (1) locate buried structures before 
drilling, (2) expose buried structures to be sampled, and (3) expose deeper soils 
for investigation or sampling. A back-hoe or track-hoe capable of excavating to a • 
depth of 15 ft will be used. (The bucket width and type will be decided by the 
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equipment operator on the basis of the structure to be exposed and the soil 
conditions.) The trench must be wide enough for soil sampling, field surveys, 
and screening to be safely performed. If the trench is 4 ft or deeper, OSHA 
standards 29 CFR 1926.650, for shoring and sloping, will be followed. Because 
the tuff at T A-50 is in stable rock, shoring and sloping will generally not be 
necessary; but each trench should be inspected by a competent engineer to 
ensure that there is no potential for cave-in. The maximum trench depth will be 
15ft. 

4.0 PHYSICAUCHEMICAL CHARACTERIZATION OF THE SITE 

Undisturbed borehole cores or crushed core samples are analyzed as follows: 

4.1 Hydrogeological Measurements 

• Gravimetric water content-The water content of the undisturbed core is 
measurE.'CI by weighing the moisture lost during oven drying (Method ASTM 
0-4531-86). 

• Bulk density 

• Dry density 

• Porosity 

These values are calculated from the gravimetric water 
Content data (Method ASTM 0-4531-86). 

• Porosity (He injection}-The porosity of the undisturbed core sample is 
measured quantitatively using the American Petroleum Institute Method (API 
40, Section 3.58). 

• Saturated hydraulic conductivity-This is quantitatively measured in the 
intact, undisturbed core sample (Method ASTM 0-2434-68). 

• Moisture characteristic curve-Wetting and drying cycles are characterized 
by measurements of the intact, undisturbed core sample. A psychrometer is 
used for verification when drying is complete. (Method: American Society of 
Agronomy, Chapter 24). 

• Air/water relative permeability-The van Genuchten method is used to 
calculate the value from the saturated hydraulic conductivity and moisture 
characteristic curve data. 

4.2 Geochemical Measurements 

• Mineralogy-X-ray diffraction tests on powdered rock samples yield data on 
type and relative abundance of clay minerals (kaolinite, illite, and 
mortmorillonite); zeolite minerals; matrix minerals (silica polymorphs, alkali 
feldspars, and volcanic glass): carbonate minerals: and iron and manganese 
minerals. 

• Total organic camon-Total organic carbon in crushed rock samples is 
measured by combustion in a muffle furnace (Method: ASTM 0-2974). 
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• Cation exchange capacity-The cation exchange capacity of core materials 
is measured on crushed samples by sodium absorption (EPA method 9080). 

• Slurry pH-pH is measured in a crushed-core and deionized-water slurry 
(Method: ASTM DG657). 

4.3 Environmental Isotopes Measurements 

• Chforide-35/chforide-37-lsotope ratio measurement by accelerator mass 
spectrometer on soluble chloride leached with deionized water from crushed 
core samples. 

• Carbon-12/carbon-13-lsotope ratio measurement by mass spectrometer on 
pore water extracted under vacuum from crushed core samples. 

• Strontium-86/strontium-87-lsotope ratio measurement by mass 
spectrometer on pore water extracted under vacuum frorn crushed core 
samples. 

• Hydrogen/deuterium-Isotope ratio measurement by mass spectrometer on 
pore water extracted under vacuum from crushed core samples. 

• Oxygen-18/oxygen-16-lsotope ratio measurement by mass spectrometer 

• 

on pore water extracted under vacuum from crushed core samples. • 

• Tritium-Measurement of tritium activity in pore water extracted under 
vacuum from crushed core samples by direct counting with the liquid 
scintillation method. 

• Carbon-14-lsotope age determination by accelerator mass spectrometer 
analysis on pore water under vacuum from crushed rock samples. Analytical 
results are corrected for carbon-13. 

• Chloride-36-lsotope age determination by accelerator mass spectrometer 
analysis on soluble chloride leached with deionized water from crushed core 
samples. 

4.4 Straddle Packer Tests 

• In situ air permeability-This is measured in the borehole by vacuum 
extraction over discrete depth intervals. Method: Donahue and Erekian 
(1982). 

• Volatile organic compounds-These compounds are measured on in situ gas 
samples extracted from discrete depth intervals. Test Method: USEPA 
T014. 

• Carbon dioxide-Quantitative measurement on in situ gas samples 
extracted from discrete depth intervals. Method: ASTM 1946. · 
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• Methane-Quantitative measurement on in situ gas samples extracted from 
discrete depth intervals. Method: ASTM 1946. 

• Carbon-12/carbon-13-lsotope ratio analysis by mass spectrometer on in 
situ gas samples extracted from discrete depth intervals. 

• Sulfur hexafluoride-Quantitative analysis of gas samples extracted from 
discrete depth intervals in an open borehole, to evaluate contamination of the 
subsurface environment by air from air rotary drilling. (Sulfur hexafluoride 
will be introduced as a tracer gas in the air supply.) 

4.5 Open-Borehole Geophysical Measurements 

• Gamma gamma density log-Rock properties that alternate and scatter 
gamma radiation are measured continuously using a 100-mCi cesium-137 
source. (The measured values are directly related to the bulk density of the 
rock.). 

• Spectral gamma radiation log-The natural gamma radiation is continuously 
measured in an open or a cased borehole. This spectrum is divided into 
three energy •windows• that differentiate quantities of uranium, thorium, and 
potassium. The log is used for stratigraphic correlation and to ascertain the 
presence of radioactive contamination. 

5.0 DATA ANALYSIS 

5.1 Sequential Sampling Approach 

Sequential sampling consists of collecting a set of samples, analyzing them, and 
using the results to (a) decide whether additional samples are required; and (b) 
select the second set, if needed. Although unbiased results can be based on a 
single set of samples, it is more efficient and cost-effective to use the first set as 
a guide for additional sampling (e.g., determining optimum locations for sampling 
that will yield the required accuracy). The second and further stages can furnish 
a more detailed characterization of the area and confirm the results and 
predictions coming out of the earlier one(s). 

Sequential sampling can also guide chemical analysis. Analytical results for the 
first set of samples will be used to determine whether further analysis is 
necessary and to focus any further analyses to minimize time and cost. 

5.2 Action Levels 

The action level concept is based on the EPA's proposed 40 CFR 264, 
Subpart S. (Proposed action levels are listed in Appendix F of the IWP .) Action 
levels will be used at TA-50 as described in Sec. 3.5.2.2 of the IWP (LANL 1991, 
0553) in conjunction with background levels, to assess the presence, magnitude, 
and importance of environmental contamination from individual SWMUs. 
Sample analysis results will be compared with action levels as part of the 
process of deciding whether further characterization is needed or remediation 
should be initiated. 
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5.3 Decision Analysis 

The decision analysis methodology for the los Alamos ER Program is currently 
being developed. Pending completion of that methodlogy, the DQO process 
described in Chapter 4 (and in Appendix I of the IWP) will ensure that all 
decisions regarding sampling and site characterization are systematic and 
documented by formal reports of data assessment. (These reports will become 
technical addenda to theTA-50 RFI work plan.) 
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AppendixC Work Plan Contributors 

I. Administrative Management 

Name and Affiliation 

Bob Vocke, EM-13 

Ted Norris, EM-13 

ER Program 
Education/Expertise Assignment 

Ph.D. Water Resources Program 
Manager, Group 

15 years experience in Leader 
hazardous waste site assess-
ment, including waste man-
agement, regulatory compli-
ance, and program manage-
ment. 

Ph.D. Chemistry Programmatic 

12 years experience in radio
nuclide migration; 3 years 
experience in atmospheric 
pollutant transport; and 3 
years experience as health 
and safety officer. 

Project Leader 

Tom Hakanson, EES-15 Ph.D. Radioecology Operable Unit 
Project Leader . 

Ken Bostick, EES-15 

27 years experience in radio
nuclide distribution and trans
port; 6 years in managing 
environmental resource pro
grams; 12 years on hydro
logic processes and their role 
in contaminant transport and 
land-fill remediation techno
logy. 

B.A. Business Administration 
' • 

27 years experience in envi-
ronmental radioactivity moni
toring and research; 20 years 
experience in logistics, bud
geting and scheduling of field 
studies on contaminants in 
the environment . 
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Project Admin
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Work Plan Contributors 

II Technical Contributors 

Na·me and Affiliation 

Laboratory personnel 

Grant Heiken, EES-1 

Sue Goff, EES-4 

John Conaway, EES-1 

E. Dow Davidson, Jr. 

Education/Expertise 

Ph.D. Geology 

23 years experience in volca
nology, plantetology, and 
geothermal exploration. 

M.S. Geology 

14 years experience in 
managing and designing 
drilling projects in hostile 
environments. Also designed 
and operated Curation 
Facility for the US DOE 
Continental Scientific Drilling 
Program. 

Appendix C 

Document 
Sections 

Chapters 3, 5 

Chapter 5 

Ph.D. Geophysics Chapter 5 

20 years experience in 
borehole surface, and air
borne geophysics techniques. 
Worked in the theory and 
application of various geo
physics techniques for 
geotechnical applications, 
mineral exploration, and 
petroleum exploration in 
university, Federal Govern
ment, industry, and National 
t:aboratory settings. Pub
lished 40 papers on geo
physics topics. 

B.A. Anthropology Chapter 5 
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AppendixC Work Plan Contributors 

13 years experience in the 
design of sample curatorial 
facilities and sample controls. 
Majority of experience gained 
in the development of sample 
curatorial systems for the US 
DOE high-level nuclear waste 
projects. 

George Trujillo, EES-15 A.A. Environmental Health Graphics, entire 
work plan 

Will Polzer, EES-15 

Vivienne Hriscu, IS-11 

UaMitchell 

Kristen Manias 

17 years experience in field 
sampling and analyzing 
contaminant data, including 
the use of automated data 
acquisition systems, com
puter data base management 
systems, statistical packages 
for data analysis, computer 
graphics, and GIS systems. 

Ph.D. Chemistry 

27 years experience in 
environmental research into 
geochemical processes in 
transporting waste contam
inants. Strong background In 
environmental transuranic 
research. 

Chapter 5 

M.A. Prehistoric Archaeology Entire document 

17 years experience in tech
nical writing and editing. 

A.A. Clerical Office 

15 years experience as 
secretary/Word processor in 
scientific fields. 

Document 
production 

BA Environmental Studies/ Graphics and 
Sociology Production 

1 year experience in tech
nology research and develop
ment and environmental 
science. 

Support 
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Andrea Kron, contractor B.A. Geology 

Patricia Leyba, IS-5 

William Francis, Retired 
Engineer 

15 years experience in 
cartography, geology, and 
technical illustration. 

B.B.A. (Business 
Administration) 

9 years experience in office/ 
information management 
systems. 

41 years experience in con
struction, engineering, and 
maintenance. 20 years in 
administration and personnel. 
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Environmental 
Restoration 

Standard Operating 
Procedures 



AppendixD Standard Operating Procedures 

• The following is a list of the SOPs provided in Environmental Restoration Standard 
Operating Procedures, Volumes 1 and 2 (l.ANL 1992, 0688). Some .soPs, n~tab~y 
those pertaining to Health and Safety, are still in process and are not 1ncluded 1n this 
list. They will be added as they are completed. 

• 

• 

Procedutt..Nl.!!!!hm. Title 

LANL-ER-SOP-Ol.Ol,RO 
LANL-ER-SOP-01.02,RO 
LANL-ER-SOP-0 1.03 ,RO 
LANL-ER-SOP-01.04,RO 
LANL-ER-SOP-01.05,RO 
LANL-ER-SOP-01.06,RO 

M. 

LANL-ER-SOP-03.04,RO 
LANL-ER-SOP-03.05,RO 
LANL-ER-SOP-03.06,RO 
LANL-ER-SOP-03.07 ,RO 

LANL-ER-SOP-03.09 ,RO 

LANL-ER-SOP-04.0l,RO 

LANL-ER-SOP-06.0l,RO 
LANL-ER-SOP-06.02,RO 
LANL-ER-SOP-06.03 ,RO 
LANL-ER-SOP-06.04,RO 
LANL-ER-SOP-06.05,RO 
LANL-ER-SOP-06.06.RO 
LANL-ER-SOP-06.09 ,RO 
LANL-ER-SOP-06.10,RO 
LANL-ER-SOP-06.ll,RO 
LANL-ER-SOP-06.13,RO 
LANL-ER-SOP-06.14,RO 
LANL-ER-SOP-06 .15 ,RO 
LANL-ER-SOP-06.16,RO 
LANL-ER-SOP-06.17 ,RO 
LANL-ER-SOP-06.18,RO 

LANL-ER-SOP-06.19,RO 
LANL-ER -SOP-06.2l,RO 
LANL-ER-SOP-06.22,RO 

RFI Work Plan, OU-1147 (TA-50} 

GENERAL INSI'RUCTIONS 

General Instructions for Field Investigations 
Sample Containers and Preservation 
Handling, Packaging, and Shipping of Samples 
Sample Control and Field Documentation 
Field Quality Control Samples 
Management of RFI-Generated Waste 

RECONNAISSANCE/FIELD SURVEYS 

Petrography 
Determination of Volume Constituents in Thin Sections of Rocks 
Fracture Characterization 
Characterization of Lithologic Variation Within the Rock Outcrop 
of a Volcanic Field 
Geologic Mapping of Bedrock: Units 

DRILLING. EXCAVATING. SAMPLING AND LOGGING 

Drilling Methods and Drill Site Management 

SAMPLING TECHNIO{]ES 

Purging of Wells for Representative Sampling of Groundwater 
Field Analytical Measurements of Groundwater Samples 
Sampling for Vol¥tile Organics 
Sampling Commercial/Municipal/Domestic Wells 
Soil Water Samples 
Tensiometer (Soil Suction Monitor) Installation and Measurement 
Spade and Scoop Method for Collection of Soil Samples 
Hand Auger and Thin-Wall Tube Sampler 
Stainless Steel Surface Soil Sampler 
Surface Water Sampling 
Sediment Material Collection 
Coliwasa Samples for Liquids and Slunies 
Thief Sampler for Dry Powders or Granules 
Trier Samples for Sludges and Moist Powders or Granules 
Collection of Sand, Packed Powder, or Granule Samples Using the 
Hand Auger 
Weighted Bottle Sampler for Liquids and Slunies in Tanks 
Volatile Organic Sampling Train 
Canister Sampling for Organics EPA Method T0-14 

D-1 May 1992 



Standard Operating Procedures 

Procedure N•JJ11bers 

LANL-ER-SOP-()7 .01 ,RO 
LANL-ER-SOP-()7 .02,RO 
LANL-ER-SOP-()7 .03,RO 
LANL-ER-SOP-()7 .04,RO 

LANL-ER-SOP-09.01 ,RO 
LANL-ER-SOP-09.02,RO 
LANL-ER-SOP-09 .03,RO 
LANL-ER-SOP-09.04,RO 
LANL-ER-SOP-09 .05 ,RO 
LANL-ER-SOP-09.06,RO 
LANL-ER-SOP-09 .07 ,RO 

LANL-ER-SOP-09.09.RO 

LANL-ER-SOP-lO.Ol.RO 

LANL-ER-SOP-ll.Ol,RO 

LANL-ER-SOP-11.02,RO 
LANL-ER-SOP-11.03,RO 
LANL-ER-SOP-11.04,RO 
LANL-ER-SOP-ll.OS,RO 
LANL-ER-SOP-ll.06,RO 

RFI Work Plan, OU-1147 (TA-50) 

AppendixD 

SUBSURFACE HYDROGEOLOGICAL SITE 
CHARACTERIZATION 

Pressure Transducers 
Fluid Level Measurements 
Well Slug Tests 
Aquifer Pumping Tests 

GEOCHEMISTRY 

Thin Section Preparation 
Operating the Microprobe 
Operation of the Siemens X-Ray DiffJ;actometcr 
Calibration and Alignment of the Siemens Diffractometers 
Clay Mineral Separation for X-Ray Diffraction Analysis 
Zeolite Purification and Separation 
Operating Instructions for lSI ModeiDS-130 Scanning Electron 
Microscope and Tracor Northern Series II X-Ray Analyzer 
Certification of Standards for Electron Microanalysis 

FIELD SCREENING TECHNIQUES 

Screening of PCB'S in Soil 

GEOTECHNICAL ANALYSIS 

Measurement of Bulk Density, Dry Density, Water Content and 
Porosity in Soil 
Particle Size Distribution of Soil/Rock Samples 
Permeability of Granular Soils 
Soil and Core pH 
Total Organic Car~n 
Cation-Exchange Capacity 
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Executive Summary 

EXECUTIVE SUMMARY 

T A-49 RFI Work Plan 

E. 1 Introduction 

E.1.1 Purpose 

The Technical Area 49 (TA-49) work plan, as part of the Los Alamos National Laboratory's 
Environmental Restoration (ER) program, is designed to serve two purposes. 

• Satisfy the regulatory requirements of the Hazardous and Solid Waste 
Amendment (HSWA) Module VIII of the Laboratory's Resource Conservation 
and Recovery Act (RCRA) Part 8 operating permit. 

• Serve as the field characterization plan for personnel who will implement the 
RCRA Field Investigation (RFI). Results from the RFI will lead to a decision 
about the necessity for a Corrective Measures Study (CMS). 

Module VIII of the RCRA permit was issued by the Environmental Protection Agency 
(EPA) to address the Department of Energy's (DOE's) Environmental Restoration 
Program. In addition to RCRA requirements, the Laboratory's ER program also is 
consistent with the requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). 

E.1.2 HSWA Requirements 

The TA-49 RFI work plan is designed to meet scheduled requirements of Module VIII that 
address a certain percentage of the Laboratory's solid waste management units (SWMUs; 
i.e., potential release sites) in an RFI work plan to be submitted to the EPA and the New 
Mexico Environmental Department (NMED) by May 23, 1992. The TA-49 work plan 
addresses two (0.3%) of the 603 SWMUs listed in Table A of the Laboratory's HSWA 
Module, and addresses one (0.6%) of the 182 SWMUs appearing on the Table 8 list of 
priority SWMUs. The TA-49 work plan thus contributes to the Laboratory's commitment to 
address cumulative totals of 40% of Table A SWMUs and 55% of Table 8 SWMUs by May 
1992, as required by the HSWA Module. 

The number of TA-49 SWMUs may seem small; however, it should be noted that a single 
TA-49 SWMU [#49-001, Materials Disposal Area A8 (MDA A8)], was estimated in 1986 to 
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contain over 80% of the Laboratory's inventory of buried transuranic waste (TAU) by 
radioactive content. The Laboratory's SWMU report lists no areas of concern (AOCs) for 
TA-49, and the TA-49 work plan proposes no new SWMUs or AOCs to add to this list. 
SWMU 49-009, listed as an underground fuel tank is believed never to have existed and 
is proposed for no further action (NFA). Two other SWMUs [49-007(a) and (b), septic 
systems) also are proposed for no further action because they are recent NPDES
permitted systems with no credible source of contamination. These SWMUs are listed in 
the Laboratory's November 1990 SWMU list, but are not listed in the HSWA Module. 

E.1.3 Installation Work Plan 

The HSWA Module requires that an installation-wide work plan be prepared to describe 
the system for accomplishing all RFI/CMS work at the Laboratory. This requirement is 
satisfied by a Laboratory-wide Installation Work Plan (IWP) originally submitted to the EPA 
on November 19, 1990, and is updated annually. The IWP presents the Laboratory's 
overall management and technical approach for meeting the requirements of the HSWA 
Module, describes the Laboratory's SWMUs, and outlines their aggregation into 24 
Operable Units (OUs). 

All Laboratory OUs are tiered to the IWP and relevant information in the IWP is 
incorporated by reference. The Technical Area-49 OU is in the second set of OU work 
plans that are necessary to meet the HSWA Module's requirements, as defined in the 
IWP. 

The IWP and the T A-49 work plan also address radioactive materials and other hazardous 
substances not subject to RCRA regulation. It is understood that language in this work 
plan pertaining to subjects outside the scope of RCRA is not enforceable under the 
RCRA Part B operating permit. However, the policy of the Laboratory and the DOE is to 
conduct the RFI taking into account all hazardous materials, whether or not they are 
regulated by statue. 

E.1.4 History and Location of the TA-49 Operable Unit 

The Laboratory's TA-49, also known as Frijoles Mesa site, occupies 1280 acres along the 
south-central boundary of the Laboratory. TA-49 is bounded by Bandelier National 
Monument to the south and west and by other Laboratory TAs to the north and east. 
SWMUs at the T A-49 OU are located on the mesa top at an elevation of approximately 
7140 ft. Figures E-1 and E-2 show the location of TA-49 in relation to regional and 
perimeter properties and to other Laboratory T As. Figure E-3 shows a site diagram and 
the location of SWMUs at the TA-49 OU. 
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The vast majority of TA-49 contaminants consist of buried radionuclides, lead 
andberyllium from underground hydronuclear and related experiments conducted from 
1959 to 1961. The experimental areas containing almost all of these residues are 
managed as MDA AB. Because the buried waste there includes about 40 kg of 
plutonium, 93 kg of uranium-235, approximately 170 kg of uranium-238, 11 kg of 
beryllium, and possibly more than 90,000 kg of lead, the TA-49 work plan emphasizes 
MDAAB. 

Because this site has been used primarily for experiments involving special nuclear 
material (SNM), the identity and quantity of wastes at TA-49 are know with an unusual 
degree of confidence. This knowledge is due to the accountability required by such 
experiments and this signifigantly reduces the types of contaminants that will be 
considered during the RFI. Thus a small set of analytes can be selected for determining 
the nature and extent of contamination at TA-49 SWMUs. 

E.1.5 Contaminants and Pathways of Concern 

The 21 SWMUs identified at TA-49 fall into several conceptual categories, as follows: 

• backfilled shafts containing significant quantities of explosively dispersed 
uranium, plutonium, lead, and beryllium; 

• highly localized surface and near-surface soil and debris, associated with the 
hydronuclear experiments, which are contaminated above levels of concern 
(as discussed in Chapter 5); 

• surface and near-surface soil that may be contaminated, but probably below 
levels of concern, by radionuclides, lead, beryllium, and possibly other 
materials; and 

• landfills, septic systems, and shafts with low potential for low-level 
radionuclide, lead, and beryllium contamination. 

The developed areas of TA-49 are located primarily near the center of the mesa top and 
lie about 1200 ft above the main aquifer. Prior site characterization indicates that perched 
water zones are absent at TA-49. 
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Because of the site's relatively remote location, existing institutional controls, and 
absence of known contaminant transport pathways of significance under current site 
conditions, no pathways or receptors are of short-term concern given current land use in 
the vicinity of TA-49. Groundwater pathways are not of immediate concern due to the 
great depth to groundwater and the lack of transport mechanisms. Surface water and air 
pathways are not of immediate concern because the great bulk of T A-49 contaminants are 
buried in shafts. 

In the context of this work plan, "short-term" will imply the 1 00-yr time frame assumed for 
institutional control by DOE Order 5820.2A, which addresses management of buried TAU 
waste. However, if land use changes beyond this time frame (e.g., through the loss of 
institutional control), or if dramatic climatic changes occur, exposure pathways of concern 
then would include: 

• exposure of buried contaminants through erosion, followed by surface run-off 
and sediment transport or aerial resuspension, 

• artificial site disturbance, 

• infiltration through the vadose zone, and 

• biological transport. 

The TAU wastes at T A-49 will remain hazardous for much longer periods of time than the 1 00 yr 
assumed for institutional control. However, the technical difficulties associated with buried TAU 
removal are formidable, as described in Chapter 5 of this OU work plan. For these reasons, 
capping/stabilization of the site, accompanied by long-term monitoring and maintenance, have 
been identified as the likely remedial actions to be taken at TA-49. This approach is consistent 
with the conditional remedy concept described in Section 3.8 of the IWP. Implementation of a 
conditional remedy for MDA AB requires confirmation by the AFI that significant waste migration 
from the MDA AB shafts has not occurred, and is unlikely to occur, over extended periods of time. 
Therefore, evaluation of the likelihood of waste migration is a key aspect of the TA-49 AFI work 
plan. 

E.2 Technical Approach 

The IWP provides for use of the observational approach to select an eventual remedy in 
the face of inevitable uncertainties about the site environment. The essence of the 
observational approach is that the most likely remedial actions eventually taken can be 
selected before full site characterization is accomplished, and these potential actions can 
be used to constrain the scope of the field investigation. 
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This approach accommodates other goals, including the use of action levels as criteria for 
identifying releases and determining the need for a CMS. The observational approach 
also advocates the use of discrete field work phases and a sequential sampling strategy, 
wherein the results gained from each sample set guide the nature and location of 
subsequent sampling events. 

The IWP also calls for the development of data quality objectives (DOCs) to establish the 
types, quantity, and quality of data required to meet the objectives of the RFI. The TA-49 
workplan embraces the philosophies of the observational and DOO approaches. 

E.2.1 Investigative Strategy 

The Laboratory ER Program will conduct site-wide background studies (Framework 
Studies) of hydrology, geology, geochemistry, and other topics to support OU-specific 
investigations. These studies will have general applicability for all OUs and will only be 
done once. The Baseline Characterization section of the T A-49 work plan is integrated 
with site-wide investigations that focus on general environmental characteristics to 
provide a context in which the migration potential of contaminants from T A-49 SWMUs will 
be evaluated. The balance of the T A-49 field sampling plan is directed toward groupings 
of related SWMUs and focuses on contaminant identification and the nature and extent 
of migration. T A-49 investigation groups addressed in specific sections of the wor:k R~ ~·.~ 
are listed below. 

• Material Disposal Area AB (hydronuclear shafts), 

• Area 11 (radiochemistry and small-scale shot area), 

• Landfills, trenches, and Area 6 soil contamination, 

• Area 5 (control area), 

• Area 10 (underground calibration chamber), 

• Area 12 (bottle house area), 

• Septic systems, and 

• No-investigation units. 
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Because the vast majority of T A-49 contaminants reside in MDA AB, the emphasis of the 
work plan is on this investigation group. 

To the extent possible, the TA-49 work plan also has been tailored to integrate with RFis 
of adjoining technical areas and with the Laboratory's routine environmental surveillance 
program. 

E.2.2 Analytical Strategy 

Highly localized radiological, lead, and beryllium contaminants represent by far the most 
significant contamination at TA-49, and thus are the primary focus of SWMU-specific 
investigations. Other contaminants are known or suspected to exist at TA-49 only in very 
limited quantities and generally will be associated with the aforementioned contaminants. 
Sampling plans take these factors into account to maximize the effectiveness of the RFI. 

Field radiological screening will be used to identify grossly contaminated samples and 
areas of contamination. In addition, extensive use of radiological area survey 
methodology is proposed to detect transuranic (TRU) hot spots above levels of concern. 

Field laboratory analyses can be used to provide rapid quantitative data to guide field 
operations. An on-site mobile laboratory and off-site laboratories will be used, as 
appropriate, to provide high-quality analytical data and to verify field screening and field 
surveys. 

The primary TA-49 indicator analytes are: 

• gross alpha, beta, and gamma radioactivity, 

• total uranium, 

• isotopic plutonium, 

• americium-241 , 

• RCRA-regulated metals (particularly lead and beryllium), and 

• gamma spectrometry. 

On a SWMU-specific basis, analysis for potential minor contaminants such as semivolatile 
organic compounds (SVOCs) is proposed. 
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E.2.3 Scope 

The RFI field work described herein is expected to require about 5 yr to complete, 
contingent upon the availability of funding. A single 2-yr phase of field work is expected 
to be sufficient to complete the RFI for most SWMUs, but a second phase will be 
executed if field results warrant. For MDA AB and Area 11, a second 2-yr phase of 
investigation probably will be necessary. 

A summary of the scope of the investigations is given in Table Exec-1, which lists the 
sections of the work plan in which investigations are described. Table Exec-2 and Figure 
E-4 summarize the schedule for the planned field investigations and reports. 

E.3 Repons 

The HSWA permit specifies the submission of periodic reports, including monthly 
programmatic status reports and quarterly technical progress reports. Execution of the 
TA-49 RFI will provide data for these reports. At the conclusion of the RFI, a 
comprehensive report will be prepared that summarizes the entire RFI investigation. 

Reports generated during the T A-49 RFI will be made available for review by the public at 
the ER Community Reading Room in Los Alamos, New Mexico. The final RFI report, as 
well as periodic progress reports, also will be made available. The Reading Room is open 
to the public from 9 a.m. to 4 p.m. on Laboratory business days. 

E.4 Technical Memoranda/Work Plan Modifications 

Because of the time required to complete the field work, interim reports will be generated 
and submitted as appropriate portions of the TA-49 effort are completed. These technical 
memoranda will serve both as partial RFI Phase I reports that summarize results to date 
and as the basis for partial Phase II work plans for any follow-up activities that might be 
required (including revisions of initial field sampling plans). These technical 
memoranda/work plan modifications will be submitted for work conducted on both 
individual SWMUs and aggregates of SWMUs. A summary of planned submission dates is 
given in Table E-2. 
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TABLE E-1 

SUMMARY OF THE SCOPE OF THE T A-49 RFI. 
THE NUMBER OF QA/QC SAMPLES INCLUDES BOREHOLE AND SURFACE SAMPLES. 

(a) Phase !Investigations 

Discrete Samples 

Number of Number of Number of Number of Number of Geophysical Radiological 
SoiVSediment Water QNQC Core Borehole Drilled/ Survey (tt2) Screening (tt2) 

Chapter/Section Samples Samples Samples Samples Borehole ft. Area Area Ollwr 
-- --~-

6.1 Baseline 9 24 6 0 010 0 0 

6.3 Area 6 38 0 12 34 14/190 12,800 236,400 

6.4 Area 5 30 0 6 2 2/20 94,000 94,000 

6.5 Area 10 18 0 3 0 010 13,000 13,000 

6.6 Area 12 20 0 3 0 0/0 0 14,000 

6.2 Area 11 40 0 12 40 15/124 64,000 64,000 

7.0 MDAAB 128 0 66 320 10/3,700 105,000 105,000 
--· -------

(b) Phase II Investigations 

Discrete Samples 
--· --- --· ·---

Number of Number of Number of Number of Number of Geophysical Radiological 
SoiVSediment Water QNQC Core Borehole Drilled/ Survey (ft2) Screening (ft2J 

Chapter/Section Samples Samples Samples Samples Borehole ft. Area Area Other 
I --· 

6.1 Baseline 6 : 
t 

6.2 Area 11 15 0 3 
r 

9/81 ,,. 

7.0 MDAAB 100 0 33 120 4/600 60,000 60,000 

- -- -------



Execuuve Summary 

TABLE E-2. SCHEDULE OF PHASE I FIELD WORK (FY 93 and FY 94) AND 
TECHNICAL MEMORANDA/ WORK PLAN MODIFICATIONS FOR THE TA-49 RFI 

Chapter and Section 

6.1 Baseline 

6.3 Area 6 
6.4 Area 5 
6.5 Area 10 
6.6 Area 12 

6.2 Area 11 
7.0 MDAAB 

TA-49 Operable Unit RFI Work Plan 

FY93 and FY94 
Quarterly 
Reports 

Will be submitted as follows: 

15 February 
15 May 
15 August 
15 November 

Field Work 

E·11 

Report Publication Dates 

Draft Final 

May 1992 



Table of Contents 

TABLE OF CONTENTS 

Executive Summary 

E.1 Introduction 
E.1 .1 Purpose 
E.1.2 HSWA Requirements 
E.1.3 Installation Work Plan 
E.1.4 History and Location of the TA-49 Operable Unit 
E.1.5 Contaminants and Pathways of Concern 

E.2 Technical Approach 
E.2.1 Investigative Strategy 
E.2.2 Analytical Strategy 
E.2.3 Scope 

E.3 Reports 
E.4 Technical MemorandunvWorkplan Modifications 

Table of Contents 

List of Figures 

List of Tables 

Abbreviations and Acronyms 

Chapter 1 Introduction 

Overview of the Environmental Restoration Program 
Hazardous and Solid Waste Amendments Requirements 

1 .1 
1.2 
1.3 
1.4 

Description of the TA-49 Operable Unit and Solid Waste Management Units 
Work Plan Organization 

Chapter 2 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 

Approach to Resource Conservation and Recovery Act Field 
Investigation 

Observational Approach 
Data Quality Objectives 
Decision Analysis 
Cost-effectiveness Analysis 
Aggregation of Solid Waste Management Units 
Technical Approach 
2.6.1 Action Levels 
2.6.2 Sequential Sampling and Work Plan Phases 
2.6.3 Risk Assessment 
2.6.4 Integration with other Laboratory Activities 

TA-49 Operable Unit RFI Work Plan 
Draft 

May 1992 



Table of Contents 

2. 7 Technical Objectives 
2. 7. 1 General Technical Objectives 
2. 7. 2 Baseline Characterization 
2. 7. 3 Individual SWMU Characterization 
2.7.4 Field Investigation Methods 

2.8 Integration with NEPA, CERCLA, and DOE Orders 
2. 9 Natural Resource Damage Assessment 
2.10 Voluntary Corrective Actions 
2.11 Modeling 
2.12 Framework Studies 
2.13 Conditional Remedies 

Chapter 3 Background Information for the TA-49 
Operable Unit 

3.1 Location 
3.2 

3.3 
3.4 

3.5 
3.6 

Chapter 4 

4.1 
4.2 
4.3 

4.4 

Histor; 
3.2. 1 Prehistoric Use 
3.2.2 Early Uses and Laboratory Acquisition 
3.2.3 Site Selection for Hydronuclear Experiments 
3.2.4 Hydronuclear and Related Experiments 
3.2.5 Other Past Laboratory Activities at TA-49 
3.2.6 Environmental Monitoring at TA-49 
Past Waste Management Practices 
Current Conditions at T A-49 
3.4. 1 Site Access and Control 
3.4.2 Migration Pathways 
Overview of SWMUs at the TA-49 OU 
Sources of Information 

Environmental Setting of the TA-49 Operable Unit 

Location and Topography 
Climate 
Surface Deposits 
4.3. 1 Erosional Deposits 
4.3.2 Mesa Top Soils and Sediments 
4.3.3 Soils and Sediments in Canyon Walls and Bottoms 
Hydrology 
4.4.1 Surface Hydrology 

4.4. 1 . 1 Surface Water Run-off 
4.4.1.2 Surface Water Infiltration (Soils and Upper Tuff) 

4.4.2 Vadose Zone Hydrology (Deep Formations) 
4.4.3 Saturated Zone Hydrology 

4.4.3.1 Alluvial AquHers 
4.4.3.2 Main Aquifer 
4.4.3.3 Background Tritium Levels in the Main Aquifer 

TA-49 Operable Unit RFI Work Plan 
Draft 

II May 1992 



Table of Contents 

4.4.4 Hydrogelogic Properties of Bandelier Tuft 
4.40401 Porosity 
4040402 Permeability 
4040403 Moisture Content 
4.4.4.4 
4.40405 
404.406 
4.4.407 

Hydraulic Conductivity 
Moisture Characteristic Curve 
Hysteresis 
Summary 

405 Geology 
40501 Bedrock Stratigraphy 
40502 Geologic Structure 
40503 Seismicity and Volcanism 

406 Geochemistry 
40 7 Environmental Monitoring at TA-49 

40 701 Bandelier Meteorological Station 
40 7 0 2 Radiation Monitoring 
40703 Surface and Groundwater Monitoring 
40704 Soil and Sediment Monitoring 
40705 Periodic Intensive Survey of MDA AB 
40 7 0 6 Foodstuff Monitoring 
40707 Special Studies 

408 Potential Pathways of Contaminant Migration 
4o9 Potential Receptors 

40901 Local Populations 
40902 Land Use 
40903 Routes of Exposure and Pathway-Specific Receptors 

40 1 0 Public Health and Environmentla Impacts 
4011 TA-49 OU Site Conceptual Model 

401101 Development of the Conceptual Model 
4 0 11 0 2 Elements of the Conceptual Model 
4011 03 Conceptual Model Refinement 

4 0 1 2 Summary of General Data Needs 

Chapter 5 Assessment and Remediation Considerations 

501 Action, Background, and Screening Levels 
5.1.1 Definitions 
5.1.2 Indicator Contaminants 
5.1.3 Action Levels 
5.1.4 Screening Levels 

5.2 Applicable, Relevant, and Appropriate Regulations 
5.3 Buried TAU Considerations 

5.3.1 Buried TAU Management 
5.3.2 MDA Surveillance Program 
5.3.3 TAU and LLW Waste Volumes in MDA AB 

5.4 Potential Remedial Actions 
5.4.1 General 
5.402 Potential Remedial Actions for Area 11 

TA-49 Operable Unit RFI Work Plan 
Draft 

Ill May 1992 



Table of Contents 

5.4.3 Potential Remedial Actions for MDA AB 
5.4.3.1 Long-term Institutional Control 
5.4.3.2 Excavation and Removal 
5.4.3.3 In Situ Treatment Options for MDA AB 
5.4.3.4 Criticality Considerations 

5.5 Technical Approach 
5. 6 Decision Process for the T A-49 OU 

5.6.1 Decision Point 1 
5.6.2 Decision Point 2 
5.6.3 Phase I Sampling Process 
5.6.4 Decision Point 3 
5.6.5 Phase II Sampling and Modeling Process 
5.6.6 Risk Assessment Process 
5.6.7 Decision Point 4 

5. 7 Data Quality Objectives Process 
5. 7. 1 Phase I Data Quality Objectives 

5. 7. 1 .1 Problem Statement 
5.7.1.2 Question to be Answered 
5. 7.1.3 Decision Inputs/Data Needs 
5.7.1.4 Problem Domain 
5. 7.1.5 Decision Rule/Logic Statement 
5. 7. 1 . 6 Uncertainty Contraints 

5.7.2 Phase II Data Quality Objectives 
5.7.2.1 Problem Statement 
5.7.2.2 Question to be Answered 
5.7.2.3 Decision Inputs/Data Needs 
5.7.2.4 Problem Domain 
5.7.2.5 Decision Rule/Logic Statement 
5.7.2.6 Uncertainty Contraints 

5.8 Field and Analytical Data Quality Requirements 
5.8.1 Analytical Data O...ality Levels 

5. 8. 1 . 1 Phase I Analytical Levels 
5.8.1.2 Phase II Analytical Levels 

5.8.2 Analytical Methods and PARCC Parameters 
5.8.3 Sample Collection Quality Requirements 

Chapter 6 Units Other Than MDA AB 
(Descriptions, Data Quality Objectives and 
Sampling Plans) 

6.1 Baseline Characterization 
6.1.1 Introduction 
6.1.2 Site Hydrogeologic Regulatory Requirements 
6.1 .3 Surface Characterization 

6.1.3.1 Background/Rationale 
6.1.3.2 Existing Information and Data Needs 

6.1.4 Surface Baseline Characterization Plan 
6.1.4.1 Soils and Sediments 
6.1.4.2 Geologic Base Map 

TA-49 Operable Unit RFI Work Plan 
Draft 

IV May 1992 



Table of Contents 

6.1.4.3 Geomorphic Characterization 
6.1.4.4 Lateral Groundwater Discharge Points 
6.1.4.5 Benchmark Resurveying 

6.1.5 Subsurface Characterization 
6.1.5.1 Background/Rationale 
6.1.5.2 Existing Information 

6.1.6 Subsurface Characterization Plan 
6.1.6.1 Approach 
6.1.6.2 Stratigraphic Sections 
6.1.6.3 Additional Deep Test Welt Near TA-49 
6.1.6.4 Characterization of Groundwater and Vadose Zone 
6.1.6.5 Perched Water Zones Encountered in Borehole Drilling 

6.2 Area 11 Radiochemistry and Small-scale Shot Area 
6.2.1 Introduction 
6.2.2 Description and Site History of Area 11 
6.2.3 Additional Information on Potential Source Terms at Area 11 
6.2.4 
6.2.5 

Data Needs and Objectives and Investigation Rationale 
Sampling Plan 
6.2.5.1 Area 11 Surface Soils Survey [SWMU 49-00B(c)] 
6.2.5.2 Leachfield Drainlines 
6.2.5.3 Leachfield Boreholes (SWMU 49-003) 

6.2.5.4 Interim Storage Container Area 
6.2.5.5 Small-scale Shot Holes 

6.2.6 Phase II Investigations at Area 11 
6.3 Landfills, Trenches, and Area 6 Soil Contamination 

6.3.1 Introduction 
6.3.2 Site Description, History, and Potential Source Terms 

6.3.2.1 Open Burning/Landfill Area 
6.3.2.2 Small Landfills 
6.3.2.3 
6.3.2.4 

Open Trenches 
Potential Soil Contamination in Area 6 

6.3.3 Data Needs and Objectives and Investigation Rationale 
6.3 .4 Sampling Plan 

6.3.4.1 Open Burning/Landfill Area 
6.3.4.2 Small Landfills 
6.3.4.3 Open Trenches 
6.3.4.4 Area 6 Surface Soils 

6.4 Area 5 Control Area 
6.4. 1 Introduction 
6.4.2 Description and Site History 
6.4.3 Additional Information on Potential Source Terms at Area 5 
6.4.4 Data Needs and Objectives and Investigation Rationale 
6.4.5 Sampling Plan 

6.4.5.1 Area 5 Surface Soils Survey-SWMU 49-00B(a) 
6.4.5.2 Sumps-SWMU 49-006 
6.4.5.3 Draintines 
6.4.5.4 Transformers 

6.5 Area 1 0 Underground Experimental Chamber 
6.5.1 Introduction 

TA-49 Operable Unit RFI Work Plan 
Draft 

v May 1992 



Table of Contents 

6.5.2 Description and Site History 
6.5.3 Existing Information on Potential Source Terms 
6.5.4 Data Needs and Objectives and Investigation Rationale 
6.5.5 Sampling Plan 

6.6 Area 12 Bottle House 
6.6.1 Introduction 
6.6.2 Description, Site History, and Potential Source Terms 
6.6.3 Data Needs and Objectives and Investigation Rationale 
6.6.4 Sampling Plan 

Chapter 7 MDA AB-Hydronuclear Shafts and Related Units 
(Description, Data Quality Objectives, and Sampling Plan) 

7.1 Introduction 
7.2 Description and History of MDA AB 

7.2.1 Generallnformation 
~ :.2 Hydrogeologic Studies at MDA AB 

7.3 Existing Information on Potential Contamination and Source Terms 
7.3.1 General 
7.3.2 Sediment Sampling from MDA AB Drainage 
7.3.3 Ground and Surface Water Monitoring 
7.3.4 Air Monitoring 
7.3.5 Area 1 
7.3.6 Area 2, 2A, and 2B 

7. 3. 6.1 General Description 
7.3.6.2 Surface Contamination from Experimental Hole 2-M 
7.3.6.3 Water in Core Hole 2 (1975-1980) 
7.3.6.4 Water in Core Hole 2 (1991) 
7. 3. 6. 5 Origin of Core Hole 2 in Water 
7.3.6.6 Special Studies of Soil and Vegetation 

7.3. 7 Area 3 
7.3.8 Area 4 

7.3.8.1 General 
7.3.8.2 Surface Soil and Vegetation Sampling 
7.3.8.3 Geophysical Survey 

7.4 Data Needs and Objectives and Investigation RatiOnale 
7.4. 1 Data Needs and Objectives 
7 .4.2 Investigation Rationale 
7.4.3 Coring Requirements 
7 .4.4 Characterization of Recovered Core 
7.4.5 Borehole Logging 
7.4.6 Contingency Plans for Borehole Drilling 

7.5 Phase !Investigations at MDA AB 
7. 5. 1 Continuous Monitoring for Water in Core Holes 1 , 2, 3, and 4 
7 .5.2 Chemical and Isotopic Analysis Water 
7.5.3 Analysis of Solids from Core Holes 1, 3, and 4 
7.5.4 Radiologic Screening 
7.5.5 Geophysical Survey of MDA AB 
7.5.6 Removal of Near-Surface Debris 

TA-49 Operable Unit RFI Work Plan 
Draft 

vi May 1992 



Table of Contents 

7.5. 7 Grid Surface Soil Sampling 
7.5.8 Vertical Borehole Characterization 

7.5.8.1 125ft Boreholes in Area 2 
7.5.8.2 
7.5.8.3 

150ft Boreholes in Areas 1. 3, and 4 
700 ft Boreholes in Area 1 and 2 

7.5.9 700ft Lateral Boreholes in Areas 1 and 2 
7.5.1 0 Shallow Boreholes Through the Area 2 Pad 
7.5.11 Sampling of Biota 
7.5. 12 Soil Characteristics Around Area 2 

7.6 Phase II Sampling Plan 

Chapter 8 No Further Actions Units 

8.1 Introduction 
8.2 Underground Fuel Tank-SWMU 49-009 
8.3 Septic Systems-SWMUs 49-007(a) and 49-007(b) 
8.4 HE Storage Area 
8.5 Borrow Pits Along State Road 4 
8.6 Other Disturbed Areas at TA-49 
8. 7 PCBs in Road Oil 
8.8 Firing Site Shrapnel 
8. 9 HOT Firing Pit 

T A-49 Operable Unit RFI Work Plan 
Draft 

vii May 1992 



Table of Contents 

ANNEXES 
ANNEX I Project Management Plan 

ANNEX II Quality Assurance Project Plan 

ANNEX Ill Health and Safety Project Plan 

ANNEX IV Records Management Project Plan 

ANNEX V Community Relations Project Plan 

APPENDICES 
APPENDIX A Topographic map of TA-49 

APPENDIX B T A-49 Engineering Drawings 

APPENDIX C Fieid and Laboratory Investigation Methods 

APPENDIX D Tabulation of data from previous TA-49 
Environmental Studies 

APPENDIX E Analytical Tables 

APPENDIX F In situ Radiological Survey Methods 

APPENDIX G Hydrogeologic Map of TA-49 

APPENDIX H T A-49 Operable Unit Work Plan 
Contributors: Education and Relevant Experience 

APPENDIX I National Environmental Policy Act Documents 

TA-49 Operable Unit RFI Work Plan 
Draft 

viii May 1992 



List of Figures 

LIST OF FIGURES 

Executive Summary 

Figure Exec-1 Regional Location of the TA-49 Operable Unit 

Figure Exec-2 Location of TA-49 in Relation to other TAs and Landholdings 
Surrounding the Laboratory 

Figure Exec-3 Site Diagram and SWMU list of the TA-49 Operable Unit 

Figure Exec-4 T A-49 RFI Schedule 

Chapter 1 Introduction 

No Figures 

Chapter 2 Approach to RFI 

No Figures 

Chapter 3 Background Information for TA-49 OU 

Figure 3.1-1 Aerial Photographs of TA-49 from 1965 to the Present 

Figure 3.1-2 Recent Low-altitude Photographs of TA-49 SWMU Areas 

Chapter 4 Environmental Setting of TA-49 

Figure 4.1-1 Geologic Section Showing the Location of TA-49 with Respect to 
Stratigraphy and Structure 

Figure 4.2-1 Wind Roses at Laboratory Stations During 1989 

Figure 4.3-1 Distribution of Soils at TA-49 

Figure 4.3-2 Soil Depths at TA-49 

Figure 4.3-3 Location of Experimental Areas, Deep Test Wells, and Soil/Sediment 
Sampling Stations at T A-49 

Figure 4.4-1 Moisture Measurements in Selected Test Holes at TA-49 

Figure 4.4-2 Locations of Existing TA-49 Boreholes Deeper than 150 ft 

Figure 4.4-3 Generalized Contours on Top of the Main Aquifer 

TA-49 Operable Unit RFI Work Plan 1 May 1992 



List of Figures 

Figure 4.4-4 Surface and Groundwater Sampling Locations within and Near the 
Laboratory 

Figure 4.5-1 Ashflow units 4 and 6 and Surge Deposit Unit 5 of the Tshirege Member 
of the Bandelier Tuff at T A-49 

Figure 4.5-2 Schematic of TA-49 Stratigraphy from Logs of Deep Test Well 

Figure 4.5-3 Schematic of MDA AB Stratigraphy beneath MDA AB 

Figure 4.5-4 Faults at Selected Laboratory Technical Areas 

Figure 4.11-1 Generalized Conceptual Model Diagram for TA-49 

Figure 4.11-2 TA-49 SWMU Specific Conceptual Models 

Figure 4.1 1 3 Conceptual Model for the Hydronuciear Shafts 

Figure 4.11.4 Conceptual Model of Subsurface Contaminant Transport 

Figure 4.11.5 Conceptual Model of Surface Contaminant Transport 

Chapter 5 Assesment Considerations 

Figure 5.6-1 Decision Process for the TA-49 OU 

Figure 5. 7-1 Data Quality Objectives for Phase I 

Figure 5. 7-2 Data Quality Objectives for Phase II 

Chapter 6 Units Other Than MDA AB 

Figure 6.1-1 Baseline Characterization Sampling Locations at TA-49 

Figure 6.2-1 Engineering Diagram of Area 11 around the Period of Peak Site Activities 

Figure 6.2-2 Layout and Hole Construction Information for Small-scale Shot Area 

Figure 6.2-3 Soil Sample Locations and Plutonium Levels for Area 11 from the 1987 
A411 Survey 

Figure 6.2-4 Interpretive Sketch of Area 11 Based on Geophysical Data 

Figure 6.2-5 Proposed Soil and Core Sampling Locations at Area 11 

Figure 6.3-1 Photographs of the Open Burning/Landfill Area, Possible Location 
of the Small Landfill, and the Open Trenches 

Figure 6.3-2 Photographs of the Open Burning/Landfill Area 

TA·49 Operable Unit RFI Work Plan 2 May 1992 



List of Figures 

Figure 6.3-3 Soil Sampling Locations for the 1987 A411 Soil Study of the Open 
Burning/Landfill Area 

Figure 6.3-4 Interpretive Sketch of the Landfill/Open Burning Area Based on 
Geophysical Data 

Figure 6.3-5 Engineering Drawing of Area 6 

Figure 6.3-6 Proposed RFI Sampling Locations at the Open BurningtLandfill Area 

Figure 6.3-7 Proposed RFI Soil Sampling Locations for Area 6 Soils 

Figure 6.4-1 Engineering Site Diagram for Area 5 

Figure 6.4-2 Earty Layouts of Structures in Area 5 

Figure 6.4-3 Area 5 Photographs Around the Time of Peak Site Activities 

Figure 6.4-4 Proposed Area 5 Sampling Locations 

Figure 6.5-1 Area 1 0 Engineering Site Drawing 

Figure 6.5-2 Engineering Drawings of the Underground Chamber Complex at-Ar:ea.JO~ 

Figure 6.5-3 Cross Section through the Area 10 Shafts 

Figure 6.5-4 Photograph of the Underground Experimental Chambers 

Figure 6.5-5 Proposed Sampling Locations at Area 1 0 

Figure 6.6-1 Engineering Drawing of Area 12 Around the Period of Peak 
Site Activities 

Figure 6.6-2 Area 12 Soil Sampling Locations and Results from the 1987 A411 
Survey 

Figure 6.6-3 Proposed Area 12 Soil Sampling Locations 

Chapter 7 MDA AB-Hydronuclear Shafts and Related Units 

Figure 7.1-1 October 1965 Aerial Photograph of MDA AB 

Figure 7.1-2 Logic Flow for Field Samples at MDA AB 

Figure 7.2-1 MDA AB Shot Hole Patterns and Depths (Figures a-e) 

Figure 7.3-1 1987 A411 Survey Sampling Locations for Area 1 

TA-49 Operable Unit RFI Work Plan 3 May 1992 



List of Figures 

Figure 7.3-2 Appearance of the Collapsed Section of Asphalt over 
Area 2 in 1975 

Figure 7.3-3 Approximate Location of Test Holes Adjacent to Areas 2, 2A, and 2B 

Figure 7.3-4 Moisture Profiles Measured in Area 2 Test Holes in 1981 and 1991 

Figure 7.3-5 1987 A411 and Special Study Soil Sampling Locations tor Areas 2, 2A, 
and 2B 

Figure 7.3-6 1987 A411 Soil Sampling Locations tor Area 3 

Figure 7.3-7 1987 A411 Soil Sampling Locations tor Area 4 

Figure 7.3-8 Interpretive Sketch of Area 4 Based on Geophysical Data 

Figure 7.5-1 Phase I Borehole and Soil Sampling Locations tor Area 1 

Figure 7.5-2 Phase I Borehole and Soil Sampling Locations tor Areas 2, 2A, and 2B 

Figure 7.5-3 Placement of Area 2 Lateral Borehole 

Figure 7.5-4 Phase I Soil Sampling Locations at Area 3 

Figure 7.5-5 Phase I Soil Sampling and Phase II Borehole Locations at Area 4 

Chapter 8 No Investigation Units 

Figure 8.3-1 Site Map Showing the Location of TA-49 Septic Systems 

Figure 8.4-1 Location of Former HE Storage Units at TA-49 

Figure 8.5-1 May 1954 Aerial Photograph Showing the Locations of Borrow Pits along 
State Road 4 

Figure 8.6-1 Map of Disturbed Areas at TA-49 

TA-49 Operable Unit RFI Work Plan 4 May 1992 



List of Tables 

LIST OF TABLES 

Executive Summary 

Table Exec-2 Summary of the Scope of the TA-49 RFI 

Table Exec-4 Schedule of Phase I Field Work and Reports 

Chapter 1 Introduction 

Table 1.2-1 TA-49 SWMU Investigation Groups and Designations 

Table 1.4-1 RFI Guidance from the Laboratory's RCRA Part B Permit 

Chapter 2 Approach to RFI 

No Tables 

Chapter 3 Background Information for TA-49 OU 

No Tables 

Chapter 4 Environmental Setting of TA-49 

Table 4.4-1 Results of Moisture Content Study in Soils and Upper Bandelier Tuff 
at TA-49 

Table 4.4-2 Characteristics of TA-49 Boreholes Deeper than 150ft 

Table 4.4-3 Summary of Aquifer Performance Tests of Deep Test Wells at TA-49 

Table 4.4-4 Summary of Low-level Tritium Analyses of Groundwater from TA-49 Deep 
Test Wells 

Table 4.6-1 Retardation Factors and Distribution Coefficients for Yucca Mountain Tuff 

Table 4.7-1 Radiochemical Analytical Results for Soil and Sediments at TA-49 in 
1983 and 1984 

Table 4.11-1 Summary of T A-49 Site Conceptual Model Elements 

Table 4.12-1 Summary of General Data Needs for the T A-49 OU RFI 

Table 4.12-2 Summary of SWMU-specific Data Needs for the T A-49 RFI 

TA-49 Operable Unit RFI Work Plan 1 May 1992 



List of Tables 

Chapter 5 Assessment Consideration 

Table 5.1-1 Action and Background Levels forT A-49 Indicator Contaminants 

Table 5.3-1 Inventory of Major Radionuclides at MDA AB as a function of Time 

Table 5.4-1 Most Probable Remedial Measures for TA-49 SWMUs. other than 
Area 11 and MDA AS 

Table 5.4-2 Most Probable Remedial Actions at Area 11 and MDA AB 

Table 5.6-1 Term Definitions 

Table 5.8-1 Summary of Analytical Levels Appropriate to Data Uses 

Table 5.8-2 Data Types. Uses. and Quality Levels for TA-49 OU-wide 
Characterization Activities 

Table 5.8-3 Data Types, Uses, and Quality Levels for SWMU Specific 
Charactenzation Activities 

Table 5.8-4 Instrumentation and Methods for Proposed Analytical Levels 

Table 5.8-5 Summary of Analytical Methods for the Analysis of Samples Collected 
at the T A-49 OU 

Table 5.8-6 Guidlines for Minimum QA/QC Samples for Field Sampling Program 

Chapter 6 Units Other Than MDA AB 

Table 6.1-1 Summary of Phase !Investigation for Chapters 6 and 7 (Tables a-c) 

Table 6.1-2 Summary of Samples and Analyses for Phase I Investigations forT A-49 
Baseline Characterization 

Table 6.1-3 Summary of Radiochemical Analyses of Sediments from T A-49 

Table 6.1-4 Volatile and Semivolatile Compounds Reported in Sediments at TA-49 

Table 6.1-5 Analytical Suite tor T A-49 Water Samples 

Table 6.2-1 Summary of Samples and Analyses for Phase !Investigations for Area 11 

Table 6.2-2 Summary of 1987 A411 Survey Results for Area 11. 

Table 6.3-1 Summary of Samples and Analyses for Phase I Investigations for TA-49 
Landfill, Open Trenches, and Area 6 Soil Contamination 

TA-49 Operable Unit RFI Work Plan 2 May 1992 



List of Tables 

Table 6.3-2 

Table 6.4-1 

Table 6.5-1 

Table 6.6-1 

Table 6.6-2 

Chapter 7 

Table 7.1-1 

Table 7.1-2 

Table 7.3-1 

Table 7.3-2 

Table 7.3-3 

Table 7.3-4 

Table 7.3-5 

Table 7.3-6 

Table 7.4-1 

Table 7.5-2 

Chapter 8 

No Tables 

Summary of 1987 A411 Survey Results for Open Burning/Landfill Area 

Summary ot Samples and Analyses for Phase !Investigations at Area 5 

Summary of Sampling and Analyses tor Phase I Investigation at Area 10 

Summary ot Samples and Analyses tor Phase I Investigations tor Area 12 

Radionuclide Analyses for Soils and Vegetation for Area 12 

MDA AB-Hydronuclear Shafts and Related Units 

Correlation Chart for MDA AS SWMU Numbers, Area Designations. and 
Contaminant Inventories 

Summary of Samples and Analyses for Phase I Investigations at MDA AS 

Summary of 1987 A411 Survey Results for MDA AS, Area 11, Area 12. 
and The Open Burning/Landfill Area 

Summary of 1987 A411 Survey Results for Area 1 

Analysis of Standing Water Collected from Core Hole 2 in May 1991 

Summary of 1987 A411 Survey Results for Areas 2, 2A, and 28 

Summary of 1987 A411 Survey Results for Area 3 

Summary of 1987 A411 Survey Results for Area 4 

Geophysical Logs to be Collected in MDA AS Borehole 

Summary of RFI Activities for MDA AB 

No Investigation Units 

TA-49 Operable Unit RFI Work Plan 3 May 1992 



Abbreviations and Acronvms 

ABBREVIATIONS AND ACRONYMS USED 
IN THE TA-49 OU RFI WORK PLAN 

AA 
ADS 
AEUC 
AP 
ARAR 
ASA" 
ASTM 
AT 
BDL 
BNM 
CA 
CEARP 

CERCLA 

CFR 
Ci 
CLP 
CMS 
COE 
COLIWASA 
DEC 
D&D 
DISPLAY 
DOE 
DOE/AL 

DOE/HQ 
DOE/LAAO 
DOT 
DQO 
EA 
EES-1 
EIS 
EM 
EM-7 
EM-8 
EM-9 
EM-13 
EPA 
ER 

TA-49 Operable Unit RFI Work Plan 

Atomic absorption 
Activity data sheet 
Alternate emergency center 
Administrative Procedure 
Applicable or relevant and appropriat requirements 
American Society of Agronomy, Inc. 
American Society of Testing Materials 
Accelerator Technology Division 
Below detection limits 
Bandelier National Monument 
Corrective activities 
Comprehensive Environmental Assessment and 

Response Program 
Comprehensive Environmental Response, 

Compensation, and Liability Act 
Code of Federal Regulations 
Curie 
Contract Laboratory Program 
Corrective measures study 
U.S. Army Corp of Engineers 
Composite Liquid Waste Sampler 
DOE enviornmental checklist 
Decontamination and decommissioning 

U.S. Department of Energy 
US Department of Energy Albuquerque 

Operations Office 
US Department of Energy Headquarters 
US Department of Energy Los Alamos Area Office 
Department of Transportation 
Data quality objectives 
Environmental assessment 
Geology and Geochemistry Group 
Environmental impact statement 
Environmental Management (Division) 
Waste Management Group 
Environmental Surveillance Group 
Health & Environmental Chemistry Group 
Environmental Restoration Group 
US Environmental Protection Agency 
Environmental restoration 

1 May 1992 



Abbreviations and Acronvms 

ES&H 
ESG 
FlO 
FIDLER 
FIMAD 

FSP 
FY 
FYP 
gal 
oc 
GIS 
GA 
H&S 
HOT 
HE 
HPIC 
HS 
Ft 
HSWA 
ICP-MS 
In 
INC 
IRM 
IWP 
J 
Kd 
Kg 
LANL 
LAMPF 
LASL 
M 
MCL 
MDA 
MDL 
Mi 
MS 
NAL DETECTOR 
NEPA 
NFA 
NIST 
NMEID 
NPDES 
OM 
OS 
OSHA 
ou 
OUPL 

TA-49 Operable Unit RFI Work Plan 

Environment. safety, and health 
Environmental Surveillance Group 
Flame ionization detector 
Field Instrument for Detection of Low Energy Radiation 
Facility for Information Management, Analysis. 

and Display 
Field Sampling Plan 
Fiscal year 
Five Year Plan 
Gallon 
Gas chromatography 
Geographical information system 
Geiger-Mueller 
Health and Safety 
Hazardous Devices Team 
High explosive 
High pressure ion chamber 
Health and Safety (Division) 
Foot 
Hazardous and Solid Waste Act Amendments 
Inductively Coupled Plasma-Mass Spectroscopy 
Inch 
Isotope and Nuclear Chemistry (Division) 
Interim remedial measure 
Installation wor1< Plan 
Field Testing (Division) 
Distribution coefficient 
Kilogram 

·---~ ,___,;; 

Los Alamos National Laboratory; the Laboratory 
Los Alamos Meson Physics Facility 
Los Alamos Scientific Laboratory (LANL before 1979) 
Dynamic Testing (Division) 
Maxim.Jm concentration level 
Material Disposal Area 
Minimum detection limit 
Mile 
Mass Spectrometry 
Sodium Iodide detector 
National Environmental Policy Act 
No further action 
National Institute of Standards and Technology 
New Mexico Environmental Improvement Division 
National Pollutant Discharge Elimination system 
Operational Management 
Operational Security and Safeguards 
Occupational Safety and Health Administration 
Operable unit 
Operable unit project leader 

2 May 1992 



Abbrevtations and Acronvms 

PCB 
PID 
PL 
PM 
PMP 
QAPjP 
QA 
QAP 
QA/QP 
QP 
QPP 
QPPL 
RA 
Rd 
RD 
RFA 
RCRA 
RFI 
Rl 
RMP 
RPF 
SARA 
SMF 
SNM 
SOP 
SSP 
svoc 
SWMU 
TA 
TAL 
TCL 
TLD 
TRU 
TU 
uc 
USATHAMA 
usc 
USGS 
UST 
VCA 
VCP 
VOA 
voc 
WBS 
WIN 
XRF 
J.J.Ci 

TA-49 Operable Unit RFI Work Plan 

Polychiorinated biphenyl 
Photoionization detector 
Project leader 
Program Manger (ER) 
Program Management Plan 
Quality assurance project plan 
Quality assurance 
Quality Assurance Plan 
Quality Assurance/Quality Control 
Quality administrative procedure 
Quality Program Plan 
Quality Program Project Leader 
Remedial action 
Retardation factor 
Remedial design 
RCRA facility assessment 
Resource Conservation and Recovery 
RCRA facility investigation 
Remedial investigation 
Records management plan 
Records Processing Facility 
Superfund Amendment Reauthorization Act 
Sample Management Facility 
Special Nuclear Material 
Standard operating procedure 
Site-specific plan 
Semivolatile organic compound 
Solid waste management unit 
Technical area 
Target analyte list 
Target compound list 
Thermoluminescent dosimeter 
Transuranic (waste) 
Tritium units 
University of California 
U.S. Army Toxic and Hazardous Materials Agency 
United States Code 
US Geological Survey 
Underground storage tanks 
Voluntary Corrective Actions 
Vitrified clay pipe 
Volatile organic analyses 
Volatile organic compound 
Work Breakdown Structure 
Waste Information Network 
X-ray fluorescence 
Microcurie 

3 May 1992 



Abbreviations and Acronyms 

RADIONUCLIDES8 AND METALS 

241Am 

137Cs 

239Pu, 240Pu, 241pu 

90sr 

3H 

23Su. 23Bu 

Pb 

Be 

Americium-241 

Cesium-137 

Plutonium-239, 240, 241 

Strontium-90 

Tritium 

Uranium-235, 238 

Lead 

Beryllium 

aNumbers refer to specific isotopes of radionuclides. 

TA-49 Operable Unit RFI Work Plan 4 May 1992 



IntroductiOn 

Chapter 1 

Introduction 

·ER Program Overview 
•HSWA Requirements 

Potential 
Response 

Acnons 

•TA-49 Operable Unit Description 
•Work Plan Organization 

T A·49 Operable Unit RFI Work Plan May 1992 



Introduction Chapter 1 

1 . 0 INTRODUCTION 

1 . 1 Overview of the Environmental Restoration Program 

In March 1987, the Department of Energy (DOE) established a nationwide Environmental 
Restoration (ER) Program to address environmental cleanup requirements at its facilities. 
Los Alamos National Laboratory (the Laboratory) is operated for DOE by the University of 
California (UC) and is subject to the DOE's ER program 

The Laboratory's operational requirements, outlined in the Resource Conservation and 
Recovery Act (RCRA) operating permit, are implemented by the Laboratory's ER program. 
In particular, the Hazardous and Solid Waste Amendment (HSWA) Module VIII and 
schedules of the Part 8 Operating Permit issued by the Environmental Protection 
Agency (EPA) give specific requirements affecting the conduct of the ER program 
(EPA 1990, 0306). The HSWA Module became effective on May 23, 1990. The 
Laboratory's ER program also is consistent with the requirements of the Compr~hensive 
Environmental Response, Compensation, and Liability Act (CERCLA). 

The HSWA Module requires the Laboratory to prepare an installation-wide work plan to 
contain the programmatic elements of a RCRA Facility Investigation (RFI) Work Plan. This 
requirement was satisfied by a Laboratory-wide Installation Work Plan (IWP) submitted to 
the EPA on November 19, 1990 (LANL 1990, 0145). The IWP, which is updated 
annually, serves as the plan by which DOEIUC will conduct the ER program at the 
Laboratory. The IWP describes the ER program and its history at the Laboratory, provides 
an installation-wide description of current conditions, identifies the Laboratory's Solid 
Waste Management Units (SWMUs) and their aggregation into a number of Operable 
Units (OUs), and presents the Laboratory's overall management and technical approach 
for meeting the requirements of the HSWA Module. The IWP is the document to which 
individual OU work plans are tiered. Relevant information presented in the IWP will be 
referenced but not repeated in OU work plans. 

1 . 2 Hazardous and Solid Waste Amendments Requirements 

The HSWA Module also requires the Laboratory to prepare dU work plans for specific 
investigations. The Technical Area 49 (TA-49) work plan is one of 24 OU work plans to be 
prepared. Within the ER program, the T A-49 assessment task is identified by Activity Data 
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Sheet (ADS) 1144 and is referenced as OU 1144. Additional information regarding the 
Laboratory's ER program, its implementation. and the guidance under which the TA-49 
work plan was prepared, is given in Chapter 3 of the IWP. 

The T A-49 work plan addresses two (0.3%) of the 603 SWMUs listed in Table A of the 
HSWA Module of the Laboratory's Part B Operating Permit and address one (0.6%) of the 
182 SWMUs appearing on the HSWA Module Table B list of priority SWMUs. The TA-49 
work plan thus contributes to the Laboratory's commitment to address 45% of Table A 
SWMUs and 55% of Table B SWMUs, by May 23, 1992, as required by the HSWA 
Module. The small SWMU percentages for the T A-49 OU are somewhat misleading 
because Materials Disposal Area AB or MDA AB, SWMUs 49-001 (a)-(h and 49-001 
(misc.), was estimated in 1986 to contain over 80% ot the Laboratory's inventory of buried 
Transuranic (TRU) waste by radioactivity content (Purtymun and Ahlquist 1986). 

Table 1.2-1 summarizes the designations and alternative identification schemes for the 
21 TA-49 SWMUs listed in the November 1990 Laboratory SWMU report (LANL 1990, 
0145). This table also identifies logical groupings tor SWMU investigations and the work 
plan section in which each SWMU is addressed. 

The November 1990 Laboratory SWMU report (LANL 1990, 0145) lists 9 TA-49 SWMUs 
that are subdivided into 21 SWMU subunits, of which only two are listed in the May 1990 
HSWA Module. Appendix G of the November 1990 IWP lists 20 SWMUs and omits 
SWMU 49-001 (misc.). The larger number (21) of SWMUs are addressed in this work plan. 
The HSWA module lists SWMU 49-001 (MDA AB) as a priority SWMU. No Areas of 
Concern (AOC) are listed for TA-49 in the 1990 SWMU report. No new SWMUs or AOCs 
were identified during the preparation of the work plan. 

Section 3.9 of the November 1991 IWP (LANL 1991, 0145) states that each OU work 
plan may propose a HSWA Module Class Ill permit modification to adjust the SWMUs 
listed in Table A of the HSWA Module. Such adjustments may be made to remove 
SWMUs if it is determined that they need no further investigation. As described in 
Chapter 8, no further action is proposed for three TA-49 SWMUs listed in the Laboratory's 
November 1990 SWMU Report (but not listed in the HSWA Module). These SWMUs 
consist of two recently installed NPDES-permitted septic systems which have no credible 
source term, and a SWMU listed as an "underground fuel tank" is believed never to have 
existed. The detailed basis for deletion of these SWMUs is given in Chapter 8. 

Because conduct of the TA-49 RFI is scheduled to take approximately 5 yr, contingent on 
the availability of funding, the Laboratory proposes to submit technical memoranda 
(Phase Reports) on site characterization activities for TA-49 SWMUs to update the EPA 
and other interested parties on RFI field work progress. These update memoranda also 
may serve as work plan modifications for revising field sampling plans, as appropriate, to 
reflect initial characterization results. Therefore, technical memoranda will be essentially 
partial RFI Phase I reports and partial RFI Phase II work plans. The schedule for these 
technical memoranda/Work plan modifications is presented in Figure E-4, Table E-2, and 
in Annex I (Project Management Plan) of this OU work plan. 
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1 . 3 Description of the TA-49 Operable Unit and Solid Waste 
Management Units 

Technical Area-49 occupies Frijoles Mesa at the southern boundary of the Laboratory. 
Figure E-1 shows the regional location of the Laboratory and Figure E-2 shows the 
location of TA-49 with respect to other Laboratory T As as well as public and private 
properties surrounding the Laboratory. Figure E-3 identifies the location of SWMUs and 
other salient site features at TA-49. TA-49 occupies approximately 1280 acres; its 
boundaries are defined by TA-15 to the north (the edge of Water Canyon), Bandelier 
National Monument to the west and south (State Road 4), T A-39 to the east, and TAs -16 
and -37 to the north and west. Appendix A contains a topographic map of T A-49 which 
indicates the location of SWMUs and other relevant aspects of the OU. Appendix B 
contains site maps and drawings, survey coordinates of shafts, and other engineering 
details relevant to the TA-49 RFI. These data are available from the period of peak 
experimental activity at T A-49 ( 1959-1961) to the present. Details of the T A-49 
environment. its past use, and known or potential release sites are given in Chapters 3-8. 

T A-49 has been used from the mid-1940's to the present as a buffer zone for firing sites 
in adjacent TAs -15 and -39. A period of intense experimental activity took place in 1959, 
1960, and 1961, during which hydronuclear and related experiments deposited 
significant amounts of plutonium, uranium, lead, and beryllium in underground shafts. 
These activities were responsible for almost all of the radioactive and hazardous materials 
existing at TA-49 at the present time. Much smaller amounts of highly localized 
contamination, predominantly radionuclides in the near surface at MDA AB and Area 11, 
also are known to be present at T A-49. 

As described in Chapter 3 of this OU work plan, other limited uses of TA-49 have occurred 
since 1961. Presently, small portions of the site are used as a training area by the 
Laboratorys' Hazardous Devices Team (HOT), for siting of the Laboratory's Alternate 
Emergency Operations Center (AEOC), for high power microwave experimentation by 
Group AT-9, and for ground-resistance experiments by Group OS-4. One of the 
Laboratory's meterological staions is also located at TA-49, (referred to as the Bandelier 
Meteroiogical station). However, other than the use of small amounts of explosives by the 
HOT during training exercises, current T A-49 activities involve no use of significant 
quantities of hazardous or radioactive materials. 

1 . 4 Work Plan Organization 

The purpose of the TA-49 Work Plan is twofold: to satisfy the regulatory requirements of 
the HSWA module and to serve as the detailed field sampling plan for personnel who will 
implement the RFI characterization activities discussed herein. The HSWA Module sets 
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out the general scope ot the work olan. establishes the expected correspondence 
between the RFI tasks identified in EPA gu1dance documents (EPA 1989. 0088) and the 
aoUivalent ER Program tasks. and spec1ties the requirements to be fulfilled. as outlineo in 
the IWP ano the OU work plans. These expectations are summanzed in Table 14-1. 
Nnich has oeen adapted from page 32 of the HSWA Module. 

Table 3.2 of the IWP proposes an outline for OU work plans. which may be modified 
somewhat to fit the needs of individual OUs. The T A-49 work plan includes all the 
elements specified by this outline. but the form has been modified to be more logically 
consistent with the T A-49 OU. 

EPA defines five general tasks within the RFI process (EPA 1989, 0088; EPA 1990, 
0306). These tasks are described below. with reference to the chapter of the TA-49 work 
plan that addresses each task. 

• RFI Task I, Description of Current Conditions. This task consists of a 
presentation of facility background information and a general discussion of the 
nature and extent of contamination. General historical background information 
on TA-49 is presented in Chapters 3 and 4. SWMU- specific information is 
contained in Chapters 6-8. 

• RFI Task II, RFI Work Plan. This task requires plans for Project 
Management, Quality Assurance, Data Management, Health and Safety, and 
Community Relations. These plans are presented in Annexes 1-V. 

• RFI Task Ill, Facility Investigation. This task sets out requirements for 
further environmental characterization of the site. The environmental setting is 
described in Chapter 4 and known data on the nature and extent of 
contamination at individual SWMUs are presented with the field investigation 
objectives and sampling plans in Chapters 6 and 7. Pathway and assessment 
considerations are discussed in Chapter 5. SWMUs proposed for no further 
action (NFA) are addressed in Chapter 8. 

• RFI Task IV, Investigative Analysis. This task, contains subsets of Data 
Analysis and Protection Standards and is addressed in the IWP. 

• RFI Task V, Repons. This task calls for preliminary, work plan, progress, 
draft, and final reports. As outlined in Chapters 1 and 2, Laboratory work plans 
are provided on an installation-wide basis (the IWP) and for specific ER 
program activities such as the TA-49 RFI. The site-specific TA-49 work plan has 
been prepared in accordance with this requirement: Table E-2 gives a 
schedule for TA-49 RFI reports. Periodic reports for the entire ER Program, as 
weD as draft and final RFI Reports, will be submitted as described in the IWP. 
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ACRA Facility lnvesligation 
epecllled !aSks: 

Task 1: Descriplion ol Cun801 Condilions 
A. Fadlily Background 
B. NaiUre and ExiBnr o1 Conlaminalion 

Task II: RFI Work Plan 
A. Dar:a Colleaion Quality Assurance 

Plan 
B. Dar:a Management Plan 
C. Community Relations Plan 

Talk Ill: Facility lnveadgallon 
A. Envlronmenlal Selling 
B. Source Characlarizallon 
C. Contamlnallon Characlarlzalion 
D. PoiBntlal Rec:epeor ldenlltk:adon 

Talk rv: lnveadgallve Analyllia 
A. Data Analyala 
B. Prolillellon Slandardl 

Talk V: Report~ 
A. Prellmi11111Y and WOOl Plan 
B. Progteea 
C. Draft and Final 

TABLE 1.4-1 
RFI GUIDANCE FROM THE LABORATORY'S RCRA PART B PERMIT (pg.32) 

AND CORRESPONDENCE TO THE TA-49 RFI WORK PLAN 

LANL Installation Work Plan 

I. LANL lnstallalion RIIFS Work Plan 
A. lnslaftalion Background 
B. Tabular SummBIY ol Contaminalion 

by Site 

II. LANL lnstallalion RIIFS Work Plan 

Ill. 

rv. 

A. General Slandatd Operating Proce
dures for Sampling, Analysis and 
Cluallry Assurance 

B. Technical Dar:a Management 
Program 

C. Heallh and Salary Program 
D. Community Relallons Program 

v. Report~ 

A. lANL lnllallalion AIIF S Work Plan 
B. ~ Updal8 at LAM. 

lnstalaJion RIIFS Work Plan 
c. Draft and Final 

ER Program Equivalent 

LANL Task/Sire RIIFS 

I. Task/Site Conditions 
A. Task/Sire Background 
B. Nature and Extent of Cunlomination 

II. LANL Task/Site AIIFS Dowrnonl~ 
A. Quality Assurance Project Plan and 

Field Sampling Plan 
B. Technical Data Manogonrcrrl Plan 
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TABLE 1.2-1 

TA-49 SWMU INVESTIGATION GROUPS AND DESIGNATIONSa 

lnvestigallon Work Plan Original SWMU CEAAP ER Release 
Group Chapter/for List In Table Current I. D. Site 

Section A,B of Permit SWMU List Location Descripllon Number RFA Unit Information 

Material Disposal 7 49-001 49·001 (a) Area 1 Experimental shafts b 49-001 
Area AB (Priority SWMU) 49-001 (b) Area 2 Experimental shafts b 

49-001 (c) Area 2A Experimental shafts b 
49-001 (d) Area 28 Experimental shafts b 
49-001 (e) Area 3 Experimental shafts b 
49-001 (I) Area 4 Experimental shafts b 
49-001 (g) Areas 2111 Soil contamination b 
49-001 (h) MDA-AB Miscellaneous TA49-3- 49.005 TSK51:1-13 

CA-1-HW/RW 49.001 

--- -·-- - ---·-------------~·--

Control Area 6.4 49-005(b) Area 5 Landfill 
(Area 5) 49-008(a) Area 5 Soil Contaminalion 

49-006 Area 5 Sump 
49-009 c Underground Tank 
49 OOS(a) Hot Area Landfill 

Landlills, Trenches, 6.3 49-004 Area 6 Landfill 
and Area 6 Soil 

Contamination 49-008(b) Area 10 Soil Contaminalion 

Calibration Chamber 6.5 49-002 Area 10 Underground Chamber 
(Area 10) 

Radiochemistry and 6.2 49-003(2) 49-003 Area 11 Leach field 
Small-Scale Shot Area 
(Area 11) 49-00B(c) Area 11 Soil Contamination 

BoUle House Area 6.6 49-008(d) Area 12 Underground Chamber; 
(Area 12) Soil Contamination 

Septic Systems 6.7 49-007(a) Area 6 Septic System 

49-007(b) HOT Area Septic System 

aBaseline characterization Is addressed in Section 6.1. 

bNo Corresponding ER Program Unit - covered In CEARP under Material Disposal Areas. 
CNonexlstent; no further action proposed (Chapter 8). 

b TSK52:25 
TSK52:19 

b TSK52:17 
b TSK52:30 
b TSK52:26 

T A49-2- 49.006 TSK52:24 
L-1-HW/RW 
b TSK52:23 

TA49-3- TSK52:27 
CA-1-HW/RW 

------ --
TA49-1- 49.003 TSK52:14 
CA-1-HW/RW; 
TA49-3- 49.004 TSK52:18 
CA+HW/RW 

---· 
b TSK52:22,31 

TA49-5- TSK52:15 
ST-A-HW 
TA49-5- TSK52:16 
ST-A-HW 
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2.0 APPROACH TO RESOURCE CONSERVATION AND RECOVERY ACT 
FIELD INVESTIGATIONS 

The IWP (LANL 1991, 0553) specifies the ER Program's technical and management 
approaches for compliance with the HSWA Module of the RCRA Part B operating permit (EPA 
1990, 0306) and other regulatory obligations. These approaches define the framework within 
which the TA-49 OU RFI work plan must function, as well as general concepts and objectives 
guiding the field investigation, are described in Chapter 2. 

2. 1 Observational Approach 

The observational approach embodies the philosophy that remedial action can, and often 
should, be initiated without "full" characterization of the nature and extent of contamination 
(IWP Appendix J). For many SWMUs, concepts for probable remedial action can be 
formulated before complete characterization information has been collected to define all 
uncertainties related to unit conditions. The goal is to collect only the data that is required to 
reduce uncertainties to an acceptable level. In some cases, there may be clear benefits from 
focusing on particular remedial actions while still in early stages of the characterization 
process. 

For example, application of the observational approach to the stabilization-in-place remedial 
option, the only characterization needed is that defining the consequences of leaving waste 
in place. For other SWMUs, removal will clearly be an appropriate remedial alternative, in which 
case, full characterization may be curtailed in preference to monitoring during waste removal. 

Probable remedial alternatives for the TA-49 OU are presented in Chapter 5 of this work plan. 
It is likely that for many TA-49 SWMUs, Phase I of the RFI will demonstrate that no further 
action (NFA) is the appropriate remedial decision. At the other extreme lies MDA AB, for 
which the RFI probably will require at least two phases extending over a 5 yr period. Given 
present information on MDA AB, the most likely remedial response is capping/stabilization 
accompanied by long-term institutional control, maintenance, and monitoring. Using the 
observational approach, the RFI for the TA-49 OU has been designed to provide that 
information required to evaluate the appropriateness of likely remedial responses. 

2. 2 Data Quality Objectives 

The data quality objective (DQO) process provides a step-by-step procedure for focusing the 
objectives of the field investigation and ensuring that proposed data collection activities are 
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carefully developed from, and tied back to, decision criteria and strategies. The result is a clear 
definition of the key remedial issues and specification of the types, quantity, and quality of 
data required to achieve RFI objectives. Philosophy and details of the DOO process are given 
in EPA publications and in the IWP (EPA 1987, 0086; LANL 1991, 0553). 

The DQO process has been embraced in the development of the T A-49 OU work plan. 
General DOOs are addressed in Chapter 5 and are developed more specifically for individual 
SWMUs in the relevant sections of Chapters 6 and 7. These portions of the work plan include 
discussions of DOO logic diagrams, decision points, and decision criteria. 

2 . 3 Decision Analysis 

The decision analysis approach, which provides for efficient identification and evaluation of 
corrective measures alternatives, is described in Appendix I of the IWP. This appendix 
describes how decision analysis will be used in the ER Program. Because the decision 
analysis process is being developed concurrently with the TA-49 OU work plan, the process 
will be applied to this operable unit during the first year of field work, reflecting the decision
making framework described in the IWP. Future documents describing work at the operable 
unit will also reflect this approach. 

2. 4 Cost-effectiveness Analysis 

Cost-effectiveness analysis compares the costs of alternative strategies for achieving 
remedial goals to the cost of the least expensive alternative, if appropriate. Coupled with the 
observational approach, the application of this philosophy during the RFI may lead to the 
decision that additional characterization for a SWMU is less cost-effective than proceeding 
directly to a remedial action. This decision requires an assessment of the uncertainties that 
would result from incomplete characterization against the probable costs and benefits of 
additional characterization. This general philosophy has been followed in the development of 
the T A-49 RFI work plan. 

2.5 Aggregation of Solid Waste Management Units 

TA-49 SWMUs have been aggregated into logical investigation groups on the basis of 
location and/or known physical characteristics (Table 1.2-1). Each grouping is assigned a 
section in Chapters 6 and 7, where the relevant field investigation plan is described the logic 
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tor these groupings diagrams, decision points, and decision criteria. The logic for these 
groupings and their relationship to the work plan design are discussed in Section 3.5 of this 
OU work plan. 

2. 6 Technical Approach 

The IWP outlines the technical approach generally employed in the Laboratory's ER Program 
and is summarized in this subsection as it pertains to the development of the T A-49 OU work 
plan. 

2. 6. 1 Action Levels 

The use of Action Levels (defined in EPA's proposed Subpart S regulations) as criteria tor 
identifying releases from SWMUs and tor determining the need tor a Corrective Measures 
Study (CMS) is discussed in Section 3.5.2.2 of this OU work plan and in IWP Appendix F. 
Chapter 5 of this work plan discusses action levels in relation to the T A-49 RFI/CMS. 

2. 6. 2 Sequential Sampling and Work Plan Phases 

Field sampling plans in this work plan are based on sampling concepts discussed in the IWP 
Appendix H. In general, sequential sampling uses the results from each sample set to 
determine if additional sets are required and to guide the selection of the subsequent sample 
set. In this iterative process, each incremental set of samples aids in determining the required 
number of additional samples and their optimal locations. 

Sequenced sampling is closely related to the concept of a phased approach to the RFI. Only a 
single phase of work is expected to be necessary for most TA-49 SWMUs, but two phases are 
planned for both MDA AB and Area 11, which contain the vast majority of site contaminants. 
Phase I will provide initial information required for detailed planning of the subsequent phase. 

2. 6. 3 Risk Assessment 

In general, RFI characterization leads to risk assessment which, with decision analysis, is used 
to determine the need for remedial action. Health-risk-based analyses will be used to set 
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clean-up levels at Laboratory SWMUs. The TA-49 RFI is designed to provide data for both 
radiological and nonradiological risk assessment following the RFI at individual SWMUs and 
over the entire OU. The ER Program is currently developing baseline r!sk assessment 
scenarios and criteria that will be presented in the 1992 version of the IWP. This approach will 
be developed in adequate time for data analysis. 

2. 6. 4 Integration with other Laboratory Activities 

To the maximum practical extent, the TA-49 RFI work plan has been integrated with other 
Laboratory-wide environmental activities. In particular. the ER Framework Studies program 
and the Laboratory's Environmental Surveillance Program have strong overlapping interests 
with the TA-49 RFI. The TA-49 RFI also will be integrated with work plans currently being 
developed for adjacent T As-15, -39, and -16, and for the Canyons Assessment work plan to 
be developed later. Specific examples of integrated activities are deep borehole placement 
and other subsurface characterization. Data needs for the TA-49 RFI that overlap with other 
environmental activities of this nature are pointed out in the T A-49 workplan. 

RFI coordination with non-ER operations at TA-49 is required also. Because both current and 
planned use of TA-49 for on-site Laboratory operations is light and the activities generally are 
located away from SWMUs, the impact of the RFI should be minimal on non-ER site activities. 
However, the RFI must be coordinated with these routine activities, as well as with TA-15JirjnQ. ~.~ 

site activities and Hazardous Devices Team activities which require occasional planned 
evacuation of TA-49. 

2. 7 Technical Objectives 

2. 7. 1 General Technical Objectives 

The technical objectives of the TA-49 RFi are summarized below. 

• Determine whether contaminants are present above action levels at each SWMU; 

• Identify those contaminants which are present above action levels; 

• Determine the vertical and lateral extent of contamination; 

• Identify contaminant migration pathways OU-wide and for each SWMU; 
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• Acquire sufficient information to allow quantitative migration pathways analysis and 
health-based risk assessment: 

• Provide data necessary for preliminary assessment of potential remedial 
alternatives: and 

• Provide the basis for detailed planning of the CMS. 

The approaches used to attain these objectives for the T A-49 OU are outlined in the next 
several sections. In addition to these technical objectives, management objectives require 
that the AFI be conducted in an efficient, cost-ettective manner and that the RFI be 
coordinated properly with institutional constraints of the Laboratory. 

2. 7. 2 Baseline Characterization 

Characterization of site-specific hydrogeologic properties is a specific requirement of Section 
P of the HSWA Module (EPA 1990, 0306). Limited baseline characterization during theTA-
49 AFI will help to define the variability of environmental factors relevant to the evaluation of 
the potential for contaminant migration from individual TA-49 SWMUs. Baseline 
characterization also will provide information necessary for distinguishing SWMU-related ··~ - ·--~ :-.. ... 
contaminants from OU-wide contamination and natural variations in background levels. 

Because this type of data is relevant Laboratory-wide, planning for this portion of the RFI has 
been deferred (to the .extent practical) to Framework Studies investigations, but the baseline 
characterization essential to the T A-49 OU is proposed in this OU work plan. 

2. 7. 3 Individual SWMU Characterization 

A combination of discrete surface sampling and surface radiological survey for transuranic 
(TAU) contaminants will be used to define the spatial extent and distribution of surface 
contamination at individual SWMUs. Characterization of additional vertical and lateral 
boreholes and recovered core samples (especially at MDA AB) and monitoring of the existing 
network of boreholes will be used to assess subsurface units. Details of the characterization 
plan for each SWMU are addressed in chapters 6 and 7. 
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2. 7. 4 Field Investigation Methods 

Common methodologies applicable to the conduct of T A-49 RFI activities are summarized in 
Appendix C of this work plan and are referenced in the individual SWMU sampling plans. Field 
survey, field screening, field laboratory, and analytical laboratory measurements will be used 
for individual SWMUs as appropriate. 

2. 8 Integration with CERCLA, NEPA, and DOE Orders 

Annex I of the IWP (Section 1 .4.4, Program Management Plan) discusses the integration of 
the RCRA-based ER Program with applicable requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) and the National 
Environmental Policy Act (NEPA). Additionally, the ER Program will comply with all other 
applicabl~ federal acts, state statutes, and DOE orders and policy statements identified in the 
IWP Program Management Plan. 

Appendix I of this OU work plan contains NEPA documents pertaining to cultural and 
biological assessments relevant to the TA-49 work plan, which have been generated to this 
point. It is expected that DOE will issue a categorical exclusion for RFI activities at the T A-49 
ou. 

DOE Orders applicable to the Laboratory's ER program are identified in the IWP Program 
Management Plan. Compliance with the requirements of these orders is an integral part of 
Laboratory operations and is ensured through the documented policies, planning, auditing, 
and work review procedures of the Laboratory. 

For the TA-49 OU, it is especially important to recognize two aspects of DOE Order 5820.2A 
on Radioactive Waste Management (DOE 1988, 0074) that are pertinent to the RFI process. 
First, in regard to buried TAU waste existing in experimental shafts at MDA AB, Sec. 11.3.i of 
this order identifies site characterization and closure requirements (see Section 5.6 of this OU 
work plan). Second, in regard to low-level radioactive waste that also is certain to exist at MDA 
AB, the order specifies requirements that may be applicable or may provide useful guidance 
for RFI assessment. The TA-49 work plan is designed to take these considerations into 
account. 

2.9 Natural Resource Damage Assessment 

The Environmental Restoration work at Los Alamos National Laboratory is performed in 
compliance with a RCRA Part B operating permit. However, this work is also performed in 
accord with applicable sections of CERCLA, as required by DOE Order 5400.4. CERCLA 
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Section 120 extends natural resource damage liability to federal facilities, which includes 
LANL. The first part of the natural resource damage assessment is a Preassessment Screen 
governed by regulations in 43 CFR 11. The Preassessment Screen will be used to 
determine whether a full natural resource damage assessment is appropriate. The 
Preassessment Screen will be integrated with the CERCLA ecological assessment process 
for the T A-49 operable unit. A general description of the Preassessment Screen and the 
ecological assessment will be written for inclusion in the IWP. Any modifications of the 
general procedure that might be necessary for this operable unit will be described in future 
reports of progress pertaining to the T A-49 R Fl. This is consistent with the Guidance for 
Natural Resource Trusteeship and Ecological Evaluation for Environmental Restoration at 
DOE Facj!Qies. 1991. 

2.10 Voluntary Corrective Actions 

Voluntary Corrective action (VCA) will be taken in situations encountered during the RFI 
where it is obvious that simple removal of highly localized source terms can be accomplished 
conveniently and with less expense than required for extensive characterization. The extent 
to which VCA can be taken at Laboratory SWMUs is limited until the Laboratory's mixed waste 
treatment/disposal facility can be used (1996 at the earliest). However, two types of situations 
are anticipated during the TA-49 RFI for which limited VCA may be appropriate. 

One situation arises when soil hot spots contaminated well above levels of concern are 
identified during field activities. If the contamination can readily be shown to be highly 
localized (as expected in most cases at TA-49), it may be desirable to simply remove the 
isolated contamination and to confirm its removal by sampling. 

The TA-49 RFI work plan also proposes the removal of small amounts of contaminated piping 
and related near-surface debris which will intefere with the field characterization and which 
represent potentially troublesome source terms. 

2.11 Modeling 

In Chapter 5, site-wide and SWMU-specific conceptual models for the TA-49 OU are 
presented. These models are based on available information and are used in the 
development of the field characterization activities described in Chapters 6 and 7. As 
appropriate, the conceptual models will be revised as additional information is acquired during 
the RFI. 

Computational models will be used to evaluate health-based environmental risk (following the 
RFI) and occupational risk (during RFI field work). Modeling of contaminant transport, 
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particularly over long time frames, will be performed as part of the environmental risk 
assessment. Important considerations in establishing the data quality objectives are the input 
required for conceptual and computational modeling. Therefore, input for the models in part 
drives the development of the field characterization plans. 

Representative examples and sources of the types of computational modelling codes which 
have been used in the DOO process, and which could be used during and after the RFI, 
include the following: 

• Dose asssessment: 

• Geochemical/equilibrium: 

• Hydrologic transport: 

• Surface/air transport: 

• Geostatistics/data analysis: 

2.12 Framework Studies 

RESRAD (DOE) 
CAP88 (EPA) 
GEOEAS (EPA) 
MILDOS (DOE) 

PHREEQE (USGS) 
MINTEQ (EPA) 

TRACER3D (DOE) 
SESIL (EPA) 
FEHMN 

CREAMS (USDA) 

GEOPAC (EPA) 
GEOEAS (EPA) 

Laboratory-wide framework studies will be conducted as part of the Laboratory ER Program's 
programmatic activities. The Framework Studies group currently is conducting a pilot study on 
soils and the Bandelier Tuff to determine the background concentration range of target list 
metals and radionuclides. The investigation also will collect data on some physical and 
chemical parameters that control constituents mobility. Initial results of the study will be 
presented in the 1992 revision of the IWP, and will be available in adequate time for use in 
data analysis. 
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2.13 Conditional Remedies 

The concept ot conditional remedies 1s addressed in Section 3.8 ot the IWP. The cona1tiona1 
~emedy of caopmg/stabilization accompamed by long-term monrtonng and mamenance 1s 
likely oe aopropriate for MDA AB because prompt remedial act1on prooably is not warranted 
and because practical remedial alternatives are not available at the present time (see Chaoter 
5 ot this OU work plan). Therefore. the field investigation for MDA AB focuses on obtammg 
information adequate to evaluate the effectiveness of the aforementioned conaitional 
remedy. 

As Section 3.8 of the IWP points out. in cases where the RFI concludes that a conditional 
remedy is the most appropriate remedial action. a formal CMS may not be required and the 
proposed remedy will be presented to EPA as part of an RFI report. The conditional remedy 
may be declared the final remedy at that time, or EPA may require further corrective action to 
supplement or replace the conditional remedy. 
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CHAPTER 3 - BACKGROUND INFORMATION FOR THE TA-49 
OPERABLE UNIT 

This chapter presents a brief overview of past and current use of T A-49. Greater detail is 
contained in Chapters 6 and 7 where SWMU field investigations are described. 

3.1 Location 

T A-49 is bounded by T A-15 to the north, State Road 4 to the south and west, T A-39 to the 
east, and TAs-16 and -37 to the north and west. While the relatively flat surface of Frijoles 
Mesa encompasses most of TA-49; Water Canyon traverses the northern site boundary and 
Ancho Canyon .. aiong with some of its primary tributaries. originates within T A-49 boundaries. 
Chapter 4 provides additional information on the T A-49 environmental setting. 

Figures E-1 and E-2 show the regional location of the Laboratory and the location of T A-49 
relative to other Laboratory sites and perimeter properties. Figure E - 3 shows a site diagram of 
TA-49 and indicates the location and nature of its associated SWMUs. A topographic map of 
T A-49 is contained in Appendix A. Detailed engineering drawings, site maps, survey 
coordinates for shafts and drill holes, and other information relevant to the T A-49 RFI are c - ·--~ :,....._,.,. 

contained in Appendix B. Figure 3.1-1 presents aerial photographs of TA-49 taken at various 
times since 1965. Recent photographs of TA-49 SWMU areas are given in Figure 3.1-2. 

3.2 History 

3.2.1 Prehistoric Use 

Frijoles Mesa has seen extensive prehistoric use (Steen 1977 LASL-77-4; Steen 1982 LA-
8860-NERP). Ruins and artifacts are widespread across the mesa top, including some SWMU 
areas. A NEPA survey is being carried out in conjunction with the TA-49 RFI to document this 
use and to assess the potential RFI impact on cultural resources (Appendix 1). It is expected 
that a categorical exclusion for TA-49 RFI activities will be issued by the DOE. 

3.2.2 Early Uses and Laboratory Acquisition 

Much of the Pajarito Plateau, including present-day TA-49, was part of the Ramon Vigil land 
grant. In the late 1800s and early 1900s the Pajarito Plateau, including portions of Frijoles 
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Mesa. was used for ranching, farming, and timber production. Aerial photographs of TA-49 
suggest that such uses of present-day T A-49 ceased well before 1935. Ruins of one 
homestead are still evident near the main landfiiVopen burning area ( Steen1 977 LASL-77-4: 
Steen 1982 LA-8860-NERP). 

Frijoles Mesa was added to the Santa Fe Forest Reserve along with the rest of the Jemez 
Section in 1915 (Pearce 1965). The area encompassing present-day TA-49 was acquired 
from the US Forest Service (Santa Fe National Forest) in two parcels. as is documented by 
memoranda of understanding with the Manhattan Engineering District dated July 5, 1943 
(544 acres) and April14, 1948 (4506 acres) (ENG-R 1656, 1968). The section between State 
Road 4 and the rim of Frijoles Canyon was transferred to the National Park Service by 
Presidential Proclamation on December 9, 1959, and thereby was included in Bandelier 
National Monument. Based on extensive archival search, examination of aerial photographs, 
and interviews of many former Laboratory employees, it is established that the Laboratory has 
made no use of any kind of the land between State Road 4 and Frijoles Canyon. 

From the time of its acquisition by the Laboratory in the 1940s to the present day, the portion 
of Frijoles Mesa north of State Road 4 has served as a shrapnel buffer zone tor tiring sites in 
adjacent TAs -15 and- 39. Historical information strongly suggests that there was no other 
Laboratory use of Frijoles Mesa until1959. 

3. 2. 3 Site Selection for Hydronuclear Experiments 

In 1959, potential safety problems with nuclear weapons, both in the design stage and in 
service in the US arsenal, were recognized through calculations at the Laboratory. These 
problems were related to the theoretical possibility of a significant nuclear yield as a result of 
accidental detonation of the device's high-explosive (HE) component. 

To assess this potentially grave problem, underground hydronuclear and related experiments 
were designed. In an atmosphere of national urgency, the hydronuclear experiments 
received the necessary approval in late 1959 from President Eisenhower and in early 1960 
from President Kennedy. Historical aspects of the decision to conduct the experiments are 
contained in a 1987 Laboratory report (Thorne and Westervelt 1987, LA-10902-MS). 

The US Geological Survey (USGS) was contracted in 1958 and 1959 to perform an intensive 
search for a Laboratory site suitable for the hydronuclear experiments from both operational 
and environmental viewpoints. Frijoles Mesa emerged as a leading candidate site, and the 
choice was confirmed after an extensive hydrogeologic study demonstrated that the lack of 
perched aquifers, lack of recharge waters, and great depth to the main aquifer (about 1200 tt 
at the main experimental area) made the potential for groundwater contamination negligible 
(Weir and Purtymun 1962, 0228). This early study greatly contributed to the present-day 
understanding of the Pajarito Plateau geohydrology. Data from these studies are described 
in detail in Chapter 4 of this OU work plan and have been summarized in reports in 1962 (Weir 
and Purtymun), 1986 (Purtymun and Ahlquist), and 1987 (Purtymun and Stoker 1987, 
0204). 
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The favorable environmental setting of Friioles Mesa, combined with its relatively remote 
location and flat terrain, which afforded desirable operational characteristics, led to its 
selection for the hydronuclear and related experiments. In the fall of 1959. TA-49 was created 
from TA-15, which had previously encompassed a portion of Frijoles Mesa. Experiments in 
underground shafts then were conducted at TA-49 from the fall of 1959 through August 
1961. 

\ 

A roughly rectangular central portion of T A-49 was devoted to the underground experiments 

',/
1 

(Figure E-3). F_g_ur.__ur~derground shaf~e_as_(Areas 1-4, later augmented by Areas 2A and 
2B) with a central control area (Area 5) were used for this purpose. These hydronu~!~a~f! 

, areas_n_ow_comprise Material DisposaLAreaAB ~J3). Supporti~ies were carried 
\ out in Areas 6 (crafts area and open burning/landfill area), Area 7 (security station), Area 10 
I (underground calibration chamber), Area 11 (radiochemistry and small-scale shot area), and 

! Area 12 (Bottle House area). Areas 8 and 9 were never created. 

3. 2. 4 Hydronuclear and Related Experiments 

Since the T A-49 experiments involved the use of limited quantities of special nuclear 
materials (plutonium and uranium-235 ) , sophisticated techniques were required to observe 
the nuclear reactions. The maximum fission energy release in any experiment was equivalent 
to only a few tenths of a pound of HE equivalent and was insignificant compared to the energy 
released by detonation of conventional explosives in the experimental assemblies. The 
experiments were carried out in underground shafts after preliminary experiments with 
conventional explosives determined the depths and backfilling methods required to ensure 
that contaminants were not vented to the surface. 

The hydronuclear and related experiments were conducted in Areas 1, 2, 2A, 2B, 3 and 4 in 
backfilled shafts varying from 31 to 142 ft in depth. Between January 1960 and August 1961, 
41 hydronuclear and related calibration, equation of state, and criticality experiments involving 
fissile special nuclear material (SNM) were conducted in these experimental areas. Thirty
seven of these experiments involved either plutonium or plutonium and uranium-235 SNM 
and four involved only uranium-235 as the fissile component. Other experiments involved 
larger amounts of HE than required in the TA-49 experiments to test containment, and 
sample recovery procedures also were conducted during this period. Some experiments 
incorporated very small amounts of radioactive tracers and many experiments with and without 
SNM used uranium-238. Additional details of these underground experiments in Chapter 7. 

An unusual aspect of the hydronuclear experiments is that the use of SNM required 
extremely close accounting of the quantities of uranium, plutonium, and beryllium, which are 
now the primary contaminants (as well as a large but imprecisely known quantity of lead) at TA-
49. The quantities and locations of these contaminants are therefore known with an 
unusually high degree of precision, as discussed in Chapter 7 and in a 1987 Laboratory report 
(Stoker and Purtymun 1987, 0204). Explosives used in the hydronuclear experiments 
consisted largely of TNT, RDX, HMX, and barium nitrate. It is highly likely that the explosives 
were essentially completely converted to innocuous products by the detonations, except for 
the barium. Based on the detailed historical information available, it is evident that chemicals 
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were used only in very limited quantities at T A-49, primarily for radiochemistry and 
photographic purposes; and probably only in Areas 5 and 11 to any significant extent. 

Therefore, substantial contaminant inventories are believed to be limited to the deep 
underground shafts in Areas 1, 2, 2A, 28. 3 and 4. Much lower, but above-background, near
surface contamination is known to be present in and near Areas 2 and 11, but the potential 
for significant contamination in other portions of TA-49 is considered very low. The bases for 
these expectations are described in greater detail in Chapters 6 and 7 of this work plan, where 
individual SWMUs are described and SWMU-specific investigations are proposed. 

3.2.5 Other Past Laboratory Activities at I A-49 

Since the hydronuclear experiments were terminated in the summer of 1961, TA-49 has 
been used only lightly and sporadically for Laboratory purposes (DOE 1987, 0264). In 1962 
and 1963, experiments performed in Area 10 involved the firing of assemblies ("squibs") to 
release pressurized gas that drove pistons against water in cylinders. In 1965, a Laboratory 
group studying atmospheric phenomena conducted lightning observation experiments using 
the photographic tower that remained in Area 5 from the hydronuclear experiments. In the 
early or mid 1960s, a cable-stretching facility with a powerful hydraulic ram system was built 
and used in Area 12. 

Pulsed gas laser and shock tube experiments were conducted briefly in 1967 and 1968 in 
unidentified parts of TA-49. In 1968, explosively driven plasma gun experiments were 
conducted in Area 1 or 2 and lightning flash experiments using large capacitor banks were 
carried out in Area 12. In the early 1970s, additional atmospheric observation was conducted 
from the Area 5 tower and further shock tube work was carried out at an unidentified location 
at TA-49. In 1977, a seismic study of TA-49 was performed employing explosives in 37 shot 
holes drilled to a depth of about 6ft in an area extending from Area 5 to Deep Test Well DT-9. 
No waste units were impacted by the seismic studies because SWMU areas were avoided and 
because the explosive quantities were very small.· 

The miscellaneous Laboratory activities conducted at TA-49 from late 1961 to 1977 appear to 
have involved no significant amounts of hazardous or radioactive materials (other than the 
small amounts of HEs that were consumed) and these activities are not believed to have 
dispersed pre-existing contaminants. 

Little visible physical evidence remains of the 1961 to 1977 activities at TA-49. The only 
surface structures currently existing at TA-49 that were associated with the early site activities 
are the cable-stretching facility structure, the "bottle house" used for containment 
experiments in Area 12, and a few portable concrete radiation shields scattered around the 
site. In 1977, the La Mesa forest fire burned over much of TA-49, destroying all remaining 
combustible structures then existing at the site. 
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3.2.6 Environmental Monitoring at T A-49 

As described in greater detail in Chapter 4, site monitoring has been carried out at TA-49 on a 
continuing basis since the initiation of experiments at TA-49 in 1959. These results have 
been reported in the Laboratory's annual environmental surveillance reports and other special 
reports which extend back to 1970 (e.g., ESG 1990; Purtymun and Ahlquist 1986; Purtymun 
and Stoker 1987, 0204). Contamination has never been detected in deep aquifer 
groundwater from annual monitoring of the three deep test wells located at TA-49 (see 
Figure E-3 for the locations of these wells and Chapter 4 for a discussion of their 
characteristics). Likewise, measurable surface contamination attributable to TA-49 has never 
been found beyond theTA boundary. 

The physical properties of the tuff and sand backfill appear to have efficiently absorbed the 
explosive energy released in the hydronuclear experiments and to have confined most 
materials to within 1 0 to 15 ft from the point of detonation at the bottom of the shafts. The 
lack of available water in the tuff makes it very unlikely that significant transport of contaminants 
has occurred from the shafts in the three decades since the experiments were terminated 
(see Chapters 4, 5, and 7 for additional discussion of this important point). 

Radionuclide, lead, and beryllium contamination, above background but well below action 
levels discussed in Chapter 5, have been observed on a few occasions from surface sampling 
of a few areas of TA-49. A few samples in locations at Areas 2 and 11, where low-level near
surface radionuclide releases are known to have occurred, have yielded individual soil 
samples with transuranic (TRU) concentrations above action levels discussed in Chapter 5. 
However, averages over reasonable surface areas generally fall far below levels of concern. 
This contamination appears to be highly localized and highly discontinuous in nature, based 
on the past sampling. Further details on the nature of this surface contamination is given in 
Chapters 6 and 7. 

Evidence of surface, vadose, or groundwater contamination at TA-49 has only been 
observed in Area 2. In March 1975, a small portion of the asphalt pad over Area 2 was found 
to have collapsed, leaving an opening for water to infiltrate. As detailed in Chapter 7, it was 
subsequently found that the 500-ft-deep borehole near the center of Area 2 (Core Hole 2) 
contained standing water with very low levels of plutonium. A special study initiated to 
determine the source of the water concluded that meteoric water had infiltrated through the 
collapsed zone, through contaminated soils, and down the borehole (Purtymun and Stoker 
1987, 0204). Eventually, the collapsed area was resealed and the borehole was bailed dry in 
1980. The bailed water was disposed of in the Laboratory's radioactive waste water treatment 
facility. Periodic monitoring through 1987 indicated that the hole remained dry, but in the 
spring of 1991, standing water with a very low level of plutonium (0.2 pCi/1 compared to 
about 6 pCVI in 1975) was again detected. In 1987, EPA and DOE used the EPA Hazard 
Ranking System (HAS) and the DOE-modified HRS to assess the potential for migration of 
chemical and radioactive contaminants (Purtymun and Stoker 1987, 0204). Despite the large 
radioactive source term in M DA AB, the maximum overall migration mode scores was 
determined to be only 5.3 for plutonium. A slightly greater value of 6.7 was derived for 
beryllium. These scores reflect low potential for contaminant migration and are far below the 
score of 28.5 required for the site to be included in the National Priorities List (CERCLA 
"Superfund" list). 
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3.3 Past Waste Management Practices 

Since 1960. radiological surveys at TA-49 have been carried out routinely with instruments 
having lower practical detection limits for alpha radiation of 100 to a few hundred 

disintegrations per minute over a surface area of about 100 cm2 (Penneman 1991; Eller 
1992). These limits are used throughout the TA-49 work plan as the historical threshold for 
determining whether surveyed material is radiologically "uncontaminated" or "contaminated." 

As described elsewhere in this OU work plan, by far the most significant wastes at TA-49 are 
contained in the shafts in Areas 1, 2, 2A, 2B, 3, and 4, which now comprise MDA AB. At 
various times, additional soil has been added and drainage has been improved over and 
around the shaft areas. The tops of shafts containing significant radioactive contamination 
have been covered with concrete. A regular maintenance and inspection program is 
conducted by Laboratory Group EM-7 to ensure the integrity of the protective soil and 
vegetative cover over the MDA. 

By far the most significant unplanned contaminant release at TA-49 occurred in 1960, when 
shaft 2-M was drilled in Area 2. The release was caused by drilling into a subsurface region 
contaminated by a prior experiment in an adjacent hole containing SNM. No significant 
personnel exposure resulted, but contamination was dispersed around the surface of Area 2. 
In response, surface contaminated materials were collected and buried in the contaminated 
shaft; an elevated clay and soil cover was installed to reduce the infiltration of water and 
eventually an asphalt cap was added. The incident is described in greater detail in Chapter 7. 

During the 1959-1961 timeframe, nonradioactive TA-49 wastes were burned or buried in 
trenches northwest of Area 6. This open burning/landfill area also was used for burial of 
uncontaminated wastes during general site cleanups in 19n and 1984. As part of 1984 
cleanup, two small areas (one east of Area 1 0 and one in Area 5) apparently were used as 
landfills to bury uncontaminated construction debris (DOE 1987, 0076; Weston 1989) 

Virtually all radioactively contaminated surface debris from the various T A-49 cleanup 
campaigns was transported to the Laboratory's low-level waste disposal sites at TA-50 and T A-
54. The one known exception to this generalization is the burning in Area 3 of several small 
structures with very low levels of alpha contamination (Eller 1992). Most radioactive and 
chemical wastes from TA-49 radiochemistry operations were collected in containers for off-site 
disposal. Very small quantities probably were drained into the Area 11 leachfield constructed 
for this purpose. Very small amounts of chemical wastes, primarily or exclusively photographic 
solutions, probably were dumped into one or more sumps in Area 5. Before 1987, latrines 
were used at TA-49 for sanitary wastes. In 1987, septic tanks were installed and were 
pumped periodically for off-site disposal. In 1990, the septic tanks were connected to 
evapotranspiration fields. 
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3.4 Current Conditions at T A-49 

The primary historic use of T A-49 as a buffer zone for activities at adjacent firing sites (T As- 15 
and-39) is expected to continue indefinitely, according to the Laboratory long-range Site 
Development Plan (LANL 1990). Appendix A shows the location of existing structures at TA-
49. 

Currently, there is only small-scale on-site use of TA-49. Laboratory group AT-9 (high-power 
microwave group) occasionally uses the Day Room building (TA-49-115) and its immediate 
vicinity for equipment development and the roadway between Areas 10 and 12 as a 
microwave test range. The Laboratory's Hazardous Devices Team (HOT) uses the Hazardous 
Devices Team Training Facility (TA-49-113) and the associated HE magazine (TA-49-114) for 
small-scale explosives training exercises. 

Building 113 also houses the Laboratory's Alternate Emergency Operations Center. This 
facility is equipped with extensive commumcations systems and comp~Jters. In addition, the 
building is used for routine classroom training and houses the HOT office Laboratory group 
OS-4 conducts electrical grounding measurements in a small area immediately west of the 
HOT Training Facility. The Lab also maintains one of its meteorological stations 

These current activities use only small areas of T A-49 and do not involve hazardous or 
radioactive materials, other than small amounts of conventional explosives for the HOT 
exercises. Sanitary wastes from structures associated with these activites are discharged to 
the existing septic systems. 

As discussed briefly above and in greater detail in Chapter 4, as part of the ongoing 
Laboratory Environmental Surveillance program, water samples are collected at least annually 
from the three deep test wells at TA-49. Fourteen soil and sediment stations around TA-49 
and sediment stations downgradient in Water and Ancho canyons also are sampled annually. 
Air and radiation monitoring stations are present at T A-49 near the State Road 4 gate and in 
Area 12, and a Laboratory meteorology station is located in the southeast portion of TA-49. 
Environmental measurements over three decades have given no evidence that contaminants 
attributable to past or present TA-49 operations have been transported beyond the T A 
boundaries. A network of thermoluminescent detectors (TLDs) around MDA AB and a 
second TLD network about one mile east of Area 4 has shown penetrating radiation levels to 
be in the range of regional backgrounds. 

3.4.1 Site Access and Control 

Access to TA-49 is controlled by the Emergency Management Office (EMO) and the 
Environmental Management (EM) Division Office of the Laboratory. Keys to locked gates 
must be obtained from these organizations, which also verify whether activities scheduled in 
adjacent firing sites or in the HOT area require scheduled site evacuation. A limited number of 
keys also are assigned to TA-49 operating groups and to the Laboratory's facilities 
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maintenance group (ENG-5). The accessible portion of TA-49 along State Road 4 is posted 
and fenced with sections of industrial chain link and barbed wire. 

The experimental areas now included in MDA AB Areas 1, 2. 2A. 28. 3 and 4 are maintained 
by Laboratory group EM-7 as a Controlled Area under DOE Order 5480.11 (DOE 1988, 
0264). These areas (except Area 3) and Areas 5 and 11 are enclosed within an additional 
locked security fence through which access is controlled by the EM Division Office. Access to 
and from Water Canyon is controlled by the Dynamic Testing (M) Division Office, which 
maintains control of keys to the canyon access road gate. Access to the HOT area is restricted 
by posting. A set of prehistoric ruins near Area 6 is also fenced and posted. Access, 
monitoring, and posting requirements for MDA ABare stipulated by Group EM-7 procedures 
( EM-7 1991). At this time, no further access restrictions or special maintenance/surveillance 
restrictions are applied to other areas (including SWMUs) at TA-49. 

3.4.2 Migration Pathways 

Because of the site's relatively remote location existing institutional controls, and absence of 
known contaminant transport pathways of significance under current site conditions, no 
pathways or receptors are of short-term concern given land use in the vicinity of TA-49. 
Groundwater pathways are not of immediate concern, due to the great depth to groundwater 
and lack of transport mechanisms. Surface water and air pathways are not of immediate 
concern because the majority of T A-49 contaminants are buried in shafts. 

In the context of this work plan, "short-term" will imply the 1 00-yr time frame assumed for 
institution control by DOE Order 5820.2A, which addresses management of buried TRU 
waste. However, if land use changes beyond this time tram (e.g., through the loss of 
institutional control), or if dramatic climatic changes occur, exposure pathways of concern then 
would include: 

• exposure of buried contaminants through erosion, followed by surface run-off and 
sediment transport or aerial resuspension, 

• artificial site disturbance, 

• infiltration through the vadose zone, and 

• biological transport. 

The TRU wastes at TA-49 will remain hazardous for much longer periods of time than the 1 00 
yr assumed for institutional control. However, the technical difficulties associated with the 
removal of buried TRU are formidable, as described in Chapter 5 of this OU work plan. For 
these reasons, capping/stabilization of the site, accompanied by long-term institutional 
control, monitoring and maintenance, have been identified as the likely remedial actions to be 
taken at MDA AB. This approach is consistent with the conditional remedy concept described 
in Section 2.13 of this OU work plan and in Section 3.8 of the IWP. Implementation of a 
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conditional remedy for MDA AB' requires confirmation by the RFI that significant waste 
migration from the MDA AB shafts has not occurred, and is unlikely to occur. over extended 
periods of time. Therefore, evaluation of the likelihood of waste migration from the 
hydronuclear shafts is a key aspect of the TA-49 RFI work plan. 

3. 5 Overview of SWMUs at the T A-49 OU 

This section provides a brief overview of the 21 SWMUs addressed in this OU work plan. The 
locations of these SWMUs are indicated on Figure E-3 and on the Topographic map 
contained in Appendix A. 

Table 1.2-1 assigns these SWMUs to investigation groups as follows: 

• 

• 

• 

• 

• 

• 

• 

Material Disposal Area AB (Areas 1, 2. 2A 28. 3, and 4) 

Control area (Area 5) 

Landfills, trenches and Area 6 soil contamination 
(Areas 6 and 1 0) 

Calibration chamber (Area 1 0) 

Radiochemistry and small-scale shot area (Area 11) 

Bottle House area (Area 12) 

No further action units . 

A detailed description of MDA AB and the corresponding field investigation plan is presented 
in Chapter 7. No further action units are discussed in Chapter 8. Descriptions and field 
investigation plans for the other SWMU investigation units are given in Chapter 6. 

For the purpose of developing data quality objectives which underly the proposed field 
investigations, the TA-49 SWMUs may be categorized alternatively as follows (see Chapter 5 
of this OU work plan for a discussion of future land use and possible remedial alternatives at 
TA-49): 

• MOA AB. Large source terms (uranium, plutonium, lead, and beryllium) exist in the 
hydronuclear shafts. Much smaller, highly localized source terms (soil and debris) 
above action levels exist near the surface at MDA AB. Several remedial options are 
conceivable for the near-surface contamination. However, because removal or 
treatment of the deeply buried wastes is likely to be impractical, and the likelihood 
for contaminant migration is low, this work plan considers the most likely remedial 
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measure for MDA AB to be selected following the RFI/CMS to be capping and 
stabilization accompanied by long-term institutional control. maintenance, and 
monitoring. 

• Area 11 and Area 5. The Area 11 leachfield is strongly suspected to contain a 
localized soil zone wrth TAU contamination above action levels but with a small total 
contaminant inventory. Area 5 may contain a small inventory of photochemical 
wastes, but is unlikely to contain other contaminants above levels of concern. 
Selective removal of contaminated soil is a possible remedial option for both areas. 
However, because these two areas are within the geographical area inscribed by 
individual areas of M DA AB which contain much larger source terms, they are 
almost certain to be managed contiguously with MDA AB, whether or not 
contaminant levels of concern are present. Therefore, it is assumed that long-term 
institutional control also will be maintained over Areas 5 and 11 and that remedial 
decisions for these areas will be considered within the context of actions to be 
taken for MDA AB. 

• All other areas. Based on available information, SWMUs other than those 
discussed above are unlikely to contain significant source terms and therefore the 
no further action (NFA) alternative is the likely recommendation from the RFI. Thus, 
the RFI is likely to show that these areas are suitable for unrestricted Laboratory 
use, subject to site-wide restrictions imposed by the use of TA-49 as a buffer zone 
.tor adjacent firing sites. 

Since highly localized radiological, lead, and beryllium contaminants represent by far the most 
significant contamination at TA-49, they are the primary focus of SWMU-specific 
investigations. Other contaminants are known or suspected to exist at TA-49 only in very 
limited quantities and generally will be associated with the aforementioned contaminants. 
Thus, sampling plans take these factors into account to maximize the effectiveness of the RFI 
by focusing on a set of TA-49 indicator analytes, listed as follows: 

• gross alpha/beta and gamma radioactivity, 

• total uranium 

• isotopic plutonium, 

• RCRA-regulated metals (particularly lead and beryllium), and 

• gamma spectrometry (includes americium-241 and cesium-137). 

On a SWMU-specific basis, analysis for potential minor contaminants such as semivolatile 
organic compounds (SVOCs) is proposed. 
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3.6 Sources of Information 

Available environmental data for TA-49 were acquired by using currently standard practices 
and methods. No attempt has been made to validate these data in the EPA sense of the 
term. These data are used in this document solely to guide RFI characterization and sampling. 

Extensive use was made of direct interviews of many key personnel involved in the 1959-
1961 hydronuclear activities. Of particular note in this group were the principal investigator for 
T A-49 hydrogeologic studies since 1959 and the supervisor responsible for all site activities 
conducted by the engineering contractor (the ZIA Company). The experimental test director, 
the director of radiochemistry operations, the health physics site supervisor, and dozens of 
individuals directly involved in day-to-day activities during the hydronuclear and related 
experiments also were interviewed. Access to these individuals, combined with the 
extensive historical documentation and environmental monitoring conducted since 1959, 
allows the status of this site to be described with an unusual degree of certainty and 
completeness. 

Other information sources also have been used, which are listed as follows: 

• Studies utilizing the Laboratory's environmental monitoring network, which 
includes on-site stations as well as perimeter and regional stations that are not 
influenced by Laboratory operations. These studies are reported in annual reports 
of the environmental surveillance group (EM-B). 

• Special studies conducted at the Laboratory and in the region, which collects 
environmental data in areas unaffected by Laboratory operations. These studies 
are described in periodic Laboratory reports. 

• General environmental data addressing the behavior of chemicals, elements, and 
radionuclides in natural systems. These data are available in peer-review scientific 
literature. 

• Unpublished internal Laboratory memoranda, reports, and drawings. 
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1a) 
rv1ay 1954 pnotograph. 
showing location of 
present day T A-49 

(b) 
June 1965 photograph of the 
western portion of TA-49, 
including MDA AB 

Figure 3.1-1 Aerial photographs of TA-49 from 1965 to the present. 
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!c) 
July 1977 photograph snowing 
!anafill/open-ourning area and 
open trenches 

(d) 
July 1977 photograph showing 
MDAAB 
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=:gure 3.1-2 . ..'...ugust '1991 low
aitJtuae photograpns of 
i A-~9 SWMU areas 

Ia) 
Areas 2, 12 and 10 (viewed to the 
East). The lines in the Area 2 pad 
represent cracks which were 
patched with asphalt in October of 
1991. 

(b) 
HOT and Area 3 (Viewed to the 
southwest). 

(c) 
Areas 1 , 5 and 11 (Viewed to the 
northwest). 

TA-49 OU RFI Work Plan 
DRAFT 

Chaorc; 

May 199 
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Seotemoer 1991 ::notograph 
of present day MDA AB. 
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(e) 
Area 6 and the open burning/landfill 
Area (viewed to the northwest). 
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CHAPTER 4.0 ENVIRONMENTAL SETTING OF THE TA-49 
OPERABLE UNIT 

Chapter 4 is intended to build a detailed understanding of the environmental setting at 
TA-49, leading to a conceptual model on which the SWMU-specific characterization plans 
(Chapters 6 and 7) and the recommendations for no further action (Chapter 8) are based. 
Reference is made, as appropriate, to information given in Chapter 2 of the IWP (LANL 
1991) which discusses the regional environmental setting. 

Chapter 4 presents and interprets existing information relevant to T A-49 by section, as 
follows: 

• 4.1 Topography 

• 4.2 Climate 

• 4.3 Surface Deposits 

• 4.4 Hydrology 

• 4.5 Geology 

• 4.6 Geochemistry 

• 4.7 Environmental Monitoring at T A-49 

• 4.8 Site Conceptual Model 

• 4.9 Summary of General Data Needs 

• 4.8 Potential Pathways of Contaminant Migration 

• 4.9 Potential Receptors 

• 4.10 Public Health and Enviommentallmpacts 

• 4.11 T A-49 OU Site Conceptual Model 

• 4.12 Summary of General Data Needs 

Chapter 4 {Sections 4.1 through 4.7) provide a general foundation on which the 
conceptual model discussed in Section 4.8 is based. This model identifies the potential 
tor contaminant migration at T A-49 using the environmental pathways and receptors that 
are identified further in Chapter 5. Chapter 4 also identifies additional information needs 
related to: (1) expanding our conceptual understanding of the environmental processes 
at T A-49 and (2) assessing the magnitude and importance of potential exposure routes. 

Chapter 4 also covers regional data on surface and groundwater quality, air quality, 
penetrating radiation levels, and the chemical and radiological concentrations in the soil at 
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TA-49. The discussion includes environmental conditions beyond the range of 
immediate influence of past and present T A-49 operations, as needed, to provide the 
basis against which T A-49 specific data can be compared. 

The development of general data needs and the site conceptual model in Chapter 4 are 
used to evaluate the nature, quantity, and quality of data required to support the 
purposes of the TA-49 RFI as summarized in subsequent chapters. These chapters 
address the primary objective of selecting remedial alternatives based on human health 
and environmental impact, implementability, and cost considerations. 

The general data requirements and conceptual model identified in Chapter 4 are also 
used to develop the SWMU-specific field investigation plans presented in Chapters 6 and 
7. As field results become available, an alternative process will begin in which the current 
conceptual model understanding will be updated, the sufficiency of the data for 
supporting the RFI objectives will be assessed, new data needs will be identified, and 
new investigations will be designed and carried out to fulfill those needs. 

4.1. Location and Topography 

T A-49 is located on the southern edge of the Laboratory and encompasses part of 
Frijoles Mesa. The mesa is centrally located on the Pajarito Plateau at an average 
elevation of approximately 7140 ft. The Plateau is roughly midway between the Jemez 
Mountains to the west and the White Rock Canyon of the Rio Grande to the east (see 
Figures 4.1-1 of this work plan and 2-4 of the IWP). 

The northern boundary of TA-49 is defined by the edge of Frijoles Mesa which overlooks 
Water Canyon; this also forms the southern boundaries of T As-15 and -37. State Road 4 
forms the southwest boundary of T A-49 as well as the Laboratory's boundary with 
Bandelier National Monument (BNM). The southeast boundary of TA-49 is formed by TA-
39. 

Ancho Canyon and Water Canyon, the major canyons at TA-49, are characterized by their 
east-west orientation and steep walls (see the large topographic map in Appendix A). 

Water Canyon originates on the flanks of the Sierra de los Valles and runs eastward to 
White Rock Canyon. Water Canyon is a major side canyon to White Rock Canyon and has 
cut deeply into the Tschicoma Formation, the Bandelier Tuff, and the Cerros del Rio 
basalt. (At TA-49, only the Bandelier Tuff is exposed). The drainage area of Water 

Canyon is approximately 13 mi2, of which TA-49 makes up only a small fraction. Ancho 
Canyon originates within TA-49 and runs eastward to White Rock Canyon, cutting deeply 
into the Bandelier Tuff. Surface water flow in both Water and Ancho canyons is 
ephemeral and intermittent near TA-49. Surface drainage patterns from the mesa top 
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generally are oriented to the east. north, and south: they feed into either Water Canyon or 
Ancho canyons. thereby contributing surface water runoff to the major drainage systems. 
Summer storm and snowmelt run-off in the major canyons occasionally reaches the Rio 
Grande. 

Bandelier Tuff consists of volcanic ash deposits and comprises approximately 800 ft of 
the bedrock beneath Frijoles Mesa (see Appendix G and Section 4.5 of this work plan and 
Chapter 2 of the IWP). The groundwater lies at a depth of approximately 1170 ft below 
deep test well DT-5A within MDA AB, the main SWMU area of TA-49. Groundwater flows 
to the east and discharges in springs and seeps along the Rio Grande. 

Existing topographic data are generally adequate except for MDA AB and Area 11. Aerial 
photographs taken over TA-49 in September 1991 allow preparation of topographic maps 
with 2-ft contour resolution. Current topographic maps of TA-49 have 1O-ft contour 
resolution. In Chapter 6 of this OU work plan, it is proposed that a topographic map with 2-
ft resolution, based on 1991 aerial photographs, standard surveying techniques, and 
field observations, to show surface drainage and deposition areas in these areas. This 
map would facilitate surface sampling, evaluation of sampling analyses, and assessment 
of remedial alternatives as described in later chapters. 

4.2. Climate 

Chaoter 4 
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The climate at TA-49 is important because it can affect the transportation of contaminants. 
For example, the speed, frequency, direction, and stability of the wind can influence 
airborne transport of TA-49 contaminants. The form, frequency, intensity, and 
evaporation potential strongly influence surface water run-off and infiltration at T A-49. 

Los Alamos County has a semiarid, temperate mountain climate which is summarized in 
Chapter 2 of the lWP. The Bandelier station, one of four meteorological stations around 
the Laboratory site, is located in the southeastern portion of T A-49 and has provided site 
climatological data since 1987. 

Surface winds measured at the T A-49 meteorological station are generally light, with 
strongest winds usually occurring in the spring. The predominant direction for all winds is 
from the south (Figure 4.2-1). In 1989, wind speeds at TA-49 were less than 5.5 mph 
34% of the time and greater than 11 mph 17% of the time ( ESG 1990). These data imply 
that any airborne contaminants from T A-49 SWMUs should be dispersed mainly toward 
the interior of the Laboratory and away from Bandelier National Monument. 

The average annual precipitation at TA-49 is approximately 16 in.lyr (LANL 1991). About 
50% of the precipitation on the Pajarito Plateau occurs as brief, intense thunderstorms 
during July and August, and often causing significant surface water run-off. The 
prevalence of short, intense precipitation events indicates that surface erosion of soils 
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and run-off are potential mechanisms for the movement of surficial contaminants at the 
TA-49 OU. About 20% of the precipitation occurs as snowfall in December, January, and 
February, and the remaining 30% is distributed over the other seven months of the year. 

Available climatological data are sufficient for the T A-49 RFI. Additional data will be 
collected on a continuing basis at the T A-49 meteorological station as part of the 
Laboratory's routine environmental monitoring program, thus enhancing the database. 

4.3. Surface Deposits 

4.3.1 Erosional Deposits 

Erosional deposits at T A-49 consist mainly of alluvium, colluvium, and landslide deposits 
in drainage networks (channels and canyons), as well as sediments on mesa tops and 
slopes. 

Erosion at TA-49 occurs by the following mechanisms: 

• shallow runoff on the relatively flat parts of the mesa; 

• deeper runoff in channels and canyons; 

• rockfall, landslide, debris flows, and colluvial shedding from the mesa edges or 
canyon walls; and 

• wind transport. 

Given these mechanisms, estimating the rates of erosion and deposition is relevant to 
assessment of the long-term stability of TA-49. However, erosion/deposition rates for 
mesa top soils, canyon sediments, and the Bandelier Tuff are not well understood 
(Chapter 2 of the IWP). It appears that cliff-forming units are eroded predominantly by 
lateral cliff retreat and block spallation rather than by vertical incision. Erosion rates are 
expected to vary greatly with gradient, vegetation, and slope orientation (for example, 
north vs south-facing locations). 

Because of their slow rate and obvious nature, mass wasting processes such as rockfall 
are not considered credible threats to the integrity of TA-49 SWMUs over assumed 
institutional time frames (100 yr). For example, records for the last four decades indicate 
that, on average, TA-2 in Los Alamos Canyon is invaded only by about one boulder of 
300 pounds or more every 2 yr (Mclin 1991). However, these low average rates are not 
relevant to massive cliff failure induced by a large seismic event. 

T A-49 Operable Unit RFI Work Plan 
DRAFT 

4·4 

Chapter 4 

May 1992 



5nvironmental Setting and Conceotual Model 

Alluvial sands in Frijoles Canyon (see Appendix A and Figure 4.4-4) to the south, and 
Water Canyon to the north. of T A-49 are likely to be interbedded with tine-grain debris 
flows. Trenches dug in alluvium in Rendija Canyon. about 10 km north of T A-49. revealed 
that the Holocene alluvial sequence was less than 6000 yr old and that over 50% of the 
sequence was deposited during a period of rapid aggradation roughly 3000 to 4000 yr 
ago (Gardner et at. 1990). Gardner et al. also reported a major unconformity in canyon-till 
deposits between 6000 and 700 000 yr ago. 

These observations are significant because drainages within the Laboratory boundaries 
may have been stripped of their unconsolidated sediment fill during extreme flood events 
more than 6000 yr ago and subsequently reaccumulated sediment. This scour and fill 
cycling of canyon alluvium might have occured in response to base level changes in the 
master Rio Grande or to climatic variations. The possibility of future cycling obviously 
exists. For TA-49, the significance is that such cycling could affect smaller tributaries and 
mesa-top erosion over long timetrames, thus influencing sediment-contaminant transport 
by surface waters (Hakonson and Nyhan 1980). 

A comprehensive study of a major Pajarito Plateau watershed such as Water Canyon to 
quantify erosion rates, water budget, sediment sources and storage, and scour and fill 
cycles has never been performed. 

For the TA-49 RFI, existing data on erosional and depositional processes is probably 
adequate except in the vicinity of MDA AB and Area 11. For these areas, a topographic 
map of erosion/deposition areas is desirable, as discussed in Section 4.1. 

4.3.2 Mesa Top Soils and Sediments 

Soils on the Pajarito Plateau, including TA-49, were mapped and described by Nyhan et 
al. ( 1978) and are discussed in IWP Chapter 2. Earlier studies by Weir and Purtymun 
(1962) defined the mesa-top soil depths at TA-49. Figures 4.3-1 and 4.3-2 show the 
distribution, depths, and designations of soils at TA-49. 

Different soil series occur on relatively flat portions of Frijoles Mesa and become 
intermixed with the Bandelier Tuff near the margins of the mesa tops. The soils were 
formed in a semiarid climate and are largely derived from Bandelier Tuff bedrock. 
Predominant soils mapped in the vicinity of TA-49 SWMUs are generally poorly 
developed and are designated by Nyhan eta/. as fine-loamy Typic Eutroboralfs, Hackroy
Rock Outcrop Complex, Frijoles Very Fine Sandy Loam, Nyjack Loam, and Rock Outcrop. 

Typic Eutroboralf soils occur at the western portion of TA-49 (e.g., Area 6) and consist of 
deep, well-drained materials that formed in gravelly fan material close to the mountains. 
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Other Eutroboralf soils at T A-49 consist of moderately deep, well-drained soils that 
formed in colluvium and material weathered from tuff. According to Nyhan, these surface 
soils range in thickness from 95 to 135 em. 

The thickest soil zones at T A-49 are found along shallow, slow-draining ditches, 
streambeds, and relatively flat areas where water has collected (Weir and Purtymun 1962). 
The soil consists of about 20% quartz sand, 30% silt, and 30% clay (Weir and Purtymun 
1962); its thickness depends upon the amount of water available for weathering the 
underlying tuff. Soil thickness measured in shallow test holes in TA-49 arranged from 0.5 
to 9 ft and the greatest thickness occurs in a flat area north of Area 6. 

Soils at areas of MDA AB and at Areas 5, 11, and 12 generally have been disturbed but 
originally were Hackroy Series soils. Intermixed with the Hackroy soils at TA-49 are 
patches of bedrock predominantly near the edges of the mesa east of developed T A-49 
areas. Hackroy soils are classified as alfisols, in part reflecting the clayey subsurface 
horizons, and are described by Nyhan et al. (1978) as follows: 

"The surface layer of the Hackroy soils is a brown sandy loam, or loam, about 
1 0 em thick. The subsoil is a reddish brown clay, gravelly clay, or clay loam, about 
20 em thick. The depth to tuff bedrock and the effective rooting depth are 20 to 
50 em." 

Chapter 4 

Area 10 soils' are classified as Frijoles Fine Sandy Loam. In Areas 2 and 10, a well-sorted, 
water-layed pumice zone (el Cajete pumice) lies between the weathered tuff interface and - c 
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the soil horizon. 

Chapter 2 of the IWP describes a distinct clay layer often formed at the soil-tuff interface 
on the Pajarito Plateau. This layer has been described as an effective seal against 
moisture infiltration into the underlying bedrock (IWP Chapter 2; Weir and Purtymun 
1962). However, areas where soils have been removed or disturbed may not form as 
effective a barrier against infiltration. 

The effectiveness of this clay barrier was established in part by water content 
measurements of the soil and upper Bandelier Tuff from 23 moisture-access holes at TA-
49 in the early 1960s. A number of subsequent studies elsewhere at the Laboratory 
have supported conclusions from the early T A-49 studies, which described several 
distinct soil zones overlying the tuff, as follows: 

• an uppermost zone from which most clay has been leached, 

• an intermediate zone containing montmorillonite, and 

• a lower transitional zone between the soil and unweathered tuff, with high clay 
content. 
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The results of the vadose-zone moisture content studies within the uppermost soil profile 
at T A-49 are described in more detail in Section 4.4 of this work plan. 

Although the soil classifications of Nyhan et at. and the soil depths and characteristics 
reported by Weir and Purtymun are adequate on a site-wide basis, they do not provide all 
the hydrogeochemical parameters required to assess the potential for erosional and 
solutional transport of contaminants at Area 11 and MDA AB (as defined in the 
Laboratory's HSWA permit and as discussed in Chapters 6 and 7). These requirements 
relate to subsequent modeling of runoff and aerial resuspension processes. Thus, some 
additional but limited soil characterization is needed for soils from Area 11 and MDA AB. 
including: 

• particle size distribution and surface area; 

• mineralogical properties including chemical composition, ion exchange 
capacity, pH, contaminant retardation factors for indicator contaminants. and 
clay and organic content: 

• hydraulic characteristics including permeability and conductivity; and 

• vegetative cover characteristics. 

Additional data also are needed about the spatial extent and level of soil contamination at 
TA-49 SWMUs, as addressed in Chapters 6 and 7. 

In addition, limited sampling away from SWMU areas is needed to verify that OU perimeter 
soil levels of indicator contaminants (particularly along the border with Bandelier National 
Monument) have not been impacted by T A-49 activities, as discussed in Section 6.1 . 
This activity also will be supported by the Laboratory-wide ER Framework Studies 
addressing Laboratory-wide soils issues. 

4.3.3 Solis and Sediments In Canyon Walls and Bottoms 

The slopes between the mesa tops and canyon bottoms have been mapped as mostly 
steep rock outcrops consisting of about 90% bedrock outcrop and patches of shallow, 
undeveloped soils (Nyhan eta/. 1978). Sediments in part of Water Canyon north of T A-
49 are designated as Typic Ustorthents-Rock outcrop complexes formed on colluvial 
material mantling the lower slope (Figure 4.3-1 ) . The Ustorthents are deep, well-drained 
soils. The surface layers are a pale brown, stony or gravelly sandy loam about 5 em thick. 
The substratum is about 150 em thick and generally consists of a very pale brown, or light 
gray, gravelly loamy sand, or sand. 
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The bottom of Water Canyon north and east of T A-49 contains deep, poorly developed, 
well-drained soils of the Totavi series which formed in alluvium. The surface soil is a 
brown, gravelly loamy sand, or sandy loam, 150 em thick or more, with about 15 to 20% 
gravel (Nyhan et al. 1978). Totavi soils are classified as entisols (Birkeland 1984). 

Existing canyon soil and sediment data appear to be adequate for the purposes of the 
T A-49 RFI. However, if Phase I of the RFI indicates that TA-49 contaminants could impact 
the canyons over a long period, mapping of canyon soil/sediment horizons may be 
necessary in subsequent investigations. 

4.4 Hydrology 

As discussed elsewhere in Chapter 4, the groundwater pathway is not likely to be of 
immediate significance at the TA-49 OU because of the great depth to the main aquifer 
and the current belief that credible pathways do not exist. This statement is based on the 
absence of large liquid waste discharges at TA-49 in the past, and the low likelihood for 
significant infiltration: as shown by numerous previous studies at TA-49 and other 
Laboratory locations. Nevertheless, vadose zone characterization below the existing 
depth of contamination in MDA AB is very important for the TA-49 RFI because of the 
magnitude of the source term and the uncertain source of water in Core Hole 2, as 
discussed in Chapter 7. It is likely that capping-in-place with in situ stabilization and long
term institutional control and monitoring will be the most reasonable remedial alternative to 
be identified by the RFI/CMS, which further drives the need for vadose zone study 
beneath MDA AB. These studies will directly test the hypothesis that significant 
contaminant migration has not occurred since the time of their implacement. In addition, 
vadose zone studies will provide information required for transport modeling over long 
time frames. The significance of small liquid radioactive releases into the Area 11 
leachfield also needs to be investigated, primarily to identify the vertical and lateral extent 
of contamination. 

4.4.1 Surface Hydrology 

The most significant aspects of surface hydrology at TA-49 are run-off and infiltration. 
These mechanisms are the predominant ways in which contaminants could be mobilized 
and transported off-site (see Sections 4.8 through 4.11). Surface hydrology aspects 
relevant to TA-49 SWMU areas include: 

• areas and pathways of surface water run-off and sediment deposition, 

• rates of soil erosion, transport, and sedimentation, 
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• locations and sizes of areas of disturbed and undisturbed surface soils in 
drainages. 

• infiltration vs run-off ratios. 

• presence and effectiveness of sorptive media and/or hydraulic 
properties in retarding infiltration of water-borne contaminants, and 

• fate of infiltrating water on mesa tops and in canyons. 

4.4.1.1 Surface Water Run-Off 

Run-off potentially can carry contaminants into surface waters that drain off-site and 
potentially concentrate surficial contamination downstream. Surface run-off from Frijoles 
Mesa flows either northward into Water Canyon, eastward into a tributary canyon to Ancho 
Canyon, or southward into Ancho Canyon (see Appendix A). There is no evidence for 
hydraulic connection of surface water and groundwater at TA-49 (IWP Chapter 2; 
Purtymun and Ahlquist 1986; Weir and Purtymun 1962). Permanent alluvial aquifers are 
unknown in these canyons, but run-off occasionally may recharge shallow ephemeral 
alluvial systems. 

Pajarito Plateau run-off from summer storms typically reaches a maximum discharge in less 
than 2 hr and generally has a duration of less than 24 hr (Purtymun et al. 1990a). The high 
discharge rate carries large masses of suspended and bed load sediments as far as the 
Rio Grande. 

Spring snowmelt occurs over a period of several weeks to several months, typically at a 
low discharge rate (Purtymun et al. 1990a). The long duration of flow from snowmelt 
results in the net movement of greater masses of suspended and bed sediments 
through the canyons than during summer run-off events. However, proportionately more 
mesa top erosion occurs during the intense summer run-off events than during 
snowmelt. Most infiltration occurs during the longer periods of snowmelt as a result of the 
length of the process and the lower rates of evaporation. 

In Ancho Canyon, only intermittent and ephemeral flow caused by runoff occurs, except 
during snowmelt and storm events. Water Canyon stream flow is intermittent and 
ephemeral in the vicinity of, and down-gradient from, T A-49. The Water Canyon drainage 
system receives input from permitted discharge points upgradient of TA-49. Permitted 
discharges to Water Canyon and its tributary Valle Canyon include boiler blowdown from 
steam plants, non-contact cooling water, and waste water from HE and photographic 
operations areas. None of these discharges contain hazardous or toxic materials. 
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As mentioned above, a comprehensive study, including water and sediment budgets, of 
surface run-ott from a major mesa top/canyons watershed on the Pajarito Plateau has 
never been conducted. A limited study of surface contaminant transport in Potrillo 

· Canyon north and east of TA-49 was completed recently (Becker 1991 ). Experimental 
data from a rainfall simulator study at TA-51, approximately 5 miles north of TA-49 ( Nyhan 
and Lane 1986) indicates that run-off is more than three times greater from an area of 
backfilled soil than from natural vegetated areas. Even over very long time frames, surface 
erosion rates at T A-49 almost certainly will not be great enough to directly affect the 
deeply buried waste in MDA AB, which comprises almost all of the TA-49 contaminant 
inventory. 

Surface water quality data has been collected for about 30 yr at the Beta Hole surface 
water station in Water Canyon (about 2000 ft north of MDA AS), in Water and Ancho 
canyons at State Road 4, and sporadically in drainages leading from MDA AB following 
intense rainfall events. The surface water chemistry results over this period have shown 
that contaminant levels are almost always at detection or background levels and show no 
evidence that detectable contaminant transport from T A-49 has occurred. Appendix D 
tabulates representative surface and groundwater analyses collected at TA-49. 

4.4.1.2 Surface Water Infiltration (soils and upper tuff) 

Surface water infiltration provides a potential mechanism by which contaminants may 
move into subsurface soils and allow contaminants to reach aquifers. 

Chapter 2 of the IWP summarizes a number of studies that have addressed the rate of 
surface water infiltration into the Pajarito Plateau. In general, these studies indicate that 
for native soil profiles, infiltration of water into the tuff bedrock is not significant on mesa 
tops. However, as mentioned above, the magnitude of the source term in the MDA AB 
shafts and the appearance of water in Core Hole 2 point out the need for further testing 
of this hypothesis for MDA AB. 

Surface water infiltration pathways at TA-49 include: 

• native or disturbed soils, 

• intact tuff, 

• backfilled shafts, 

• fracture systems, and 

• boreholes. 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

4-10 

Chapter 4 

May 1992 



Environmental Setting and Conceptual Model 

Even with a persistent surface water source, moisture transfer to the Bandelier Tuff is 
limited by the strong evaporative potential of the upper tuff and transpiration in vegetated 
areas. In addition, the naturally low moisture content and high porosity of the underlying 
tuff provides a huge storage capacity for infiltrating fluids. Relevant points which apply 
generally to mesa tops ot the Pajarito Plateau (including TA-49 SWMU areas) and which 
are specifically addressed in Chapter 2 of the IWP are listed below. 

• Infiltrating water is lost quickly through evapotranspiration in naturally 
vegetated areas. 

• A continuous supply of water to a pit dug in soil above the natural clay layer did 
not significantly increase the moisture content of the underlying tuff below a 
depth of about 8 ft. Where the soil cover is undisturbed, precipitation moisture 
typically does not penetrate deeper than 10 to 22 ft into the tuff. 

• Many joints and fractures in the Bandelier Tuff are filled with caliche, brown 
clay, or limonitic material that strongly impede flow along fractures. However, 
the existence of these filling materials at depth also demonstrates that fracture 
flow has occurred in the past. 

Chaoter 4 

• Little moisture passes through undisturbed soil profiles, whereas a greater 
amount of infiltration penetrates to the tuff in areas where the soil has been~ -~ 
disturbed. Moisture from single storm events penetrates as deep as 6.5 tt 
through disturbed fill but is rapidly depleted by evaporation. Seasonal 
moisture fluctuations were detected in both the bedrock tuff and fill, but only 
to a depth of about 13 ft. 

• Tests at TA-50 involved the injection of 335,000 gal. of water into the Tshirege 
member of the Bandelier Tuff and subsequent study over a period of about 1 
yr. The test results led the investigators to conclude that Bandelier Tuff is 
highly effective in arresting the movement of contaminants and liquids. A 
sufficient and nearly continuous water supply would have to be available 
before water-borne contaminants could completely penetrate the unsaturated 
zone. 

Studies have been carried out at TA-49 to address surface water infiltration, as 
summarized below. 

In 1960, 23 test holes were drilled at TA-49 around MDA AB to determine the thickness 
and distribution of moisture in soils and upper tuff (Weir and Purtymun 1962; Abrahams, 
Weir, and Purtymun 1961). Neutron moisture probe data from the 23 holes are 
summarized in Table 4.4-1 and Figure 4.4-1. In general, the moisture content was found 
to increase from the surface to a depth of several feet and then decrease rapidly from a 
depth of about 4 to 12 ft. Below a depth of about 15 ft, the moisture content of the tuff 
was about 5% or less by volume and remained almost unchanged at greater depths. 
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Results from this study showed the moisture content in the upper 5 to 6 ft of TA-49 soil 
was highest in March and April as a result of late winter snow and decreased to a minimum 
in October because of high evapotranspiration rates during the summer and early tall. 
There were some variations, however, that apparently were related to drainage and soil 
thickness. 

Test holes near arroyos, ditches, and poorly drained areas that received or retained water 
during periods of storm runoff are represented in Figure 4.4-1. In particular, construction 
near test-hole 1 M-3A caused 2 to 4 in. of water to pond during wet periods, resulting in 
greater moisture content at a depth of 6 to 13ft. Between 13 and 20ft, a small increase 
in moisture content is suggested, but below about 20 ft, the moisture remained about 6 
to 8%. 

Despite the conclusions of past studies indicating that water infiltration is generally 
insignificant through Pajarito Plateau mesa tops, there are several reasons to consider 
further the possibility of surface water infiltration at TA-49. The most important reason is 
the uncertain source of water that has appeared on at least two occasions in Core Hole 2. 
In addition, Weir and Purtymun (1962) report plant roots in fractures as deep as 58ft and 
alteration of the tuff along fractures in the test shafts. Also a "white alteration material" 
(probably amorphous silica or calcite) as well as clay was found to line some MDA AB test 
shaft fractures. These observations are clearty indicative of past water infiltration along the 
fractures that were revealed during drilling of shafts. 

In summary, the soil and tuft moisture profile information for areas of TA-49 other than 
MDA AB and Area 11 of TA-49 is adequate for the purposes of the TA-49 RFI. However, 
soil and tuft moisture will be measured routinely during all future T A-49 drilling operations 
in the vicinity of MDA AB because of the large underlying source term. These data are 
needed to evaluate infiltration depths at the highly contaminated shaft areas at MDA AB 
and the source of standing water in Core Hole 2. Some moisture profile data also are 
needed for the Area 11 leachfield to evaluate the significance of small liquid releases in 
the past. 

4.4.2 Vadose zone Hydrology (deep formations) 

An adequate understanding of the deep vadose zone beneath MDA AB is important 
because it encompasses both potential primary barriers and conduits for the movement of 
liquids. Past studies of the hydrogeologic properties and the movement of fluids through 
unsaturated Bandelier Tuff are discussed in Chapter 2 of the IWP and are mentioned 
briefly in the preceding section of this OU work plan. Although past hydrologic 
characterization of the Bandelier Tuff at most Laboratory study sites has concentrated on 
the top ·1 00 ft. these studies overwhelmingly support the general concept that the thick 
unsaturated tuff provides substantial impedance to downward movement of fluids. 
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Features of the unsaturated tuff relevant to contaminant transport include: 

• physical properties (density, porosity, specific gravity); 

• geohydrologic properties (saturated and unsaturated permeabilities. hydraulic 
conductivities, and moisture characteristic curves); 

• fractures and joints (frequency, orientation, degree of interconnectedness, 
and filling materials): 

• flow paths or barriers at unit contacts or paleo-surfaces; 

• geochemical properties (specific surface area. ion exchange capacity, 
retardation factors, and mineralogy); and 

• depth to groundwater. 

The subsurface hydrology at T A-49 is dominated by unsaturated flow conditions. The top 
of the saturated zone occurs approximately 1170 ft below the surface of the mesa at deep 
test well DT-SA near the center of MDA AB. About 800 ft of this vertical distance is within 
the Bandelier Tuff. 

Four boreholes were drilled to depths of 300 to 500 ft at the main experimental area of 
TA-49 (now MDA AB) during 1959 and early 1960. In addition, more than 50 
experimental holes were drilled as deep as 142 ft in Areas 1 , 2, 2A, 28, 3, and 4 from 
1959 to 1961. The locations and characteristics of core holes deeper than 150 ft are 
indicated in Figure 4.4-2 and Table 4.4-2. In no case was perched water encountered 
and, with the exception of Core Hole 2 (CH-2) to be discussed in detail in Chapter 7, the 
holes apparently have remained dry since they were drilled. 

In the logging of CH-2, a significant but unquantified amount of drilling fluid was lost, 
indicating the presence of a highly permeable formation in stratigraphic Unit 1 A and 1 B of 
Weir and Purtymun (1962) below a depth of about 300 ft. (Purtymun 1991 b). In the 
drilling of deep test well DT-SA, air circulation was lost at about 285ft. In the unsuccessful 
attempt to regain circulation, an estimated 2.5-10 million gallons of drilling fluid was 
expended in this hole. The drilling fluid loss is likely to be correlated with lithologic 
boundaries. A structural unit of particular concern for vadose zone transport is the 
permeable surge deposit (Unit 5 of Weir and Purtymun, 1962) described in Section 5. 

Natural cooling fractures that formed during the cooling of freshly deposited tuff, as well 
as fractures generated during underground detonations, potentially have created vertical 
and lateral networks in the vadose zone beneath TA-49. Weir and Purtymun (1962) 
reported that fractures in experimental holes in Area 2 were conduits for air movement. 
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Weir and Purtymun also examined the walls of an experimental shaft following a large 
detonation in a shaft 50 ft away. They discovered that fractures had opened and that 
fracture fillings had been expelled as a result of the shot concussion. In other studies at 
T A-49, Purtymun et a/. ( 1990b) measured substantial air volumes taken in or exhausted 
from the Alpha and DT-9 core holes in response to barometric changes. 

The observation of air movement in boreholes indicates the existence of a substantial 
underground open fracture system that is sealed to a significant degree from the surface. 
However, these observations do not necessarily imply that the fractures interconnect to 
great depth (i.e., across cooling unit boundaries). 

In summary, the significance of natural and explosively-induced fracture systems at MDA 
AB needs to be evaluated further. The lateral variability of potential transport zones, such 
as cooling fractures, fault zones, and surge deposits, needs further study. Information on 
the variability of potential retarding media beneath MDA AB, such as highly impermeable 
or sorptive zones, also should be evaluated further. Data needs include the 
measurement of key retardation factors, hydraulic properties, water content, and data on 
chemistry and isotopic content of pore fluids. These data are required as input tor 
mathematical and conceptual models to evaluate rates of surface recharge and sub
surface fluid movement. 

4.4.3 Saturated Zone Hydrology 

4.4.3.1 Alluvial Aquifers 

Surface water infiltration creates small, localized saturated zones in the alluvial fill of the 
canyon bottoms of the Pajarito Plateau (Chapter 2 of the IWP). Surface water apparently 
infiltrates through the alluvium until the downward movement is impeded by less
permeable layers. Depletion by evapotranspiration and movement into the underlying 
rock also limits the size of saturated zones. Chapter 2 of the IWP discusses alluvial 
aquifers in each of the canyons of the Pajarito Plateau. 

Although available information suggests that canyon alluvial aquifers are unlikely to be 
important to the the TA-49 RFI in general, they could be of significance if Phase 1 
unexpectedly indicates the potential for contaminant movement into the main canyon 
systems. In that case, alluvial aquifers would be of concern for several reasons. 

• Contaminated surface water from T A-49 potentially can recharge alluvial 
aquifers and be available for uptake by biota. 
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• Alluvial aquifers are potential zones for infiltration into the underlying tuff. They 
also are sources of water that could move toward the much deeper main 
aquifer or to spring outlets in White Rock Canyon. 

Details of three shallow monitor wells installed in Water Canyon downgradient from T A-49 
are shown in Appendix M of the IWP. These wells encountered no perched water when 
they were drilled in the summer of 1990, but ephemeral alluvial aquifers probably occur in 
the lower portion of Water Canyon. It is not known if an appreciable alluvial aquifer occurs 
in Ancho Canyon, although it is likely that at least a limited, and perhaps ephemeral, zone 
of saturation is present from recharge to the alluvial sediments from runoff events. 

Springs and seeps are known in the lower reaches of Water and Ancho canyon far 
downgradient from TA-49 (near the Rio Grande), but none are known within the 
boundaries of T A-49. 

Lateral groundwater flow is controlled by stratigraphic permeability barriers within the 
Bandelier Tuff. Lateral discharge from canyon walls or canyon bottoms theoretically 
provides a potential transport path for contaminant migration. However, tests and 
transport calculations described in Chapter 2 of this OU work plan and in Appendix P of 
the IWP show that for this pathway to be significant, quantities of water tremendously 
greater than those currently known to be available beneath any mesa top of the Pajarito 
Plateau would be required. 

4.4.3.2 Main Aquifer 

The groundwater beneath TA-49 is part of the main aquifer that serves all the municipal 
and industrial water use in Los Alamos county (Purtymun 1984). As discussed earlier in 
Chapter 4 and in Chapter 2 of the IWP, the groundwater pathway is not likely to be 
important at the TA-49 OU over the 1 00-yr time period assumed for over institutional 
control. Figure 4.4-3 shows generalized contours of the top of the main aquifer beneath 
TA-49. Figure 4.4-4 shows TA-49 surface and groundwater sampling locations in relation 
to stations elsewhere at the Laboratory. 

The preponderance of data to date suggests that, in general, there is little if any recharge 
through mesa tops of the Pajarito Plateau to the main aquifer (Chapter 2 of the IWP). 
However, recent field studies and a recent hydrogeologic review of existing information 
suggest that the existing database is insufficient to exclude this possibility categorically 
(Goff et al. 1991; Keart et al. 1991 ). 

Groundwater gradients of the main aquifer along the southern boundary of the Laboratory 
have been established by extrapolation between a cluster of 3 deep test wells at TA-49, 
spring discharge points in White Rock Canyon, and 19 water supply wells and 7 test holes 
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along the northern boundary of the Laboratory. The three deep test wells at TA-49 were 
drilled into the main aquifer in 19S9 (Weir and Purtymun 1962: Purtymun and Ahlquist 
1986). As Figures 4.4-2 and 4.4-3 indicate. well DT-SA is located in Area 5 in the center 
of the MDA AB areas and DT -9 and DT -10 are located downgradient of DT -SA. Well DT -9 
is approximately 0.7 miles south of DT-1 0 and 1.2 miles southeast of well DT-SA. 
Perched water was not detected during the drilling of these or other wells at TA-49. 

The elevation of the potentiometric surface of the aquifer rises westward from the Rio 
Grande through the Tesuque Formation, the lower part of the volcanics, and sediments 
beneath the central and western part of the Pajarito Plateau (Figures 4.1-1 and 4.4-3). 
Beneath T A-49, the potentiometric surface lies completely within the Puye sediments 
and the Tschicoma volcanics. It has been postulated that groundwater moves from a 
recharge zone in the Valles Caldera eastward toward the Rio Grande, where it discharges 
into the Rio Grande through seeps and springs (Chapter 2 of the IWP, Purtymun 1980). 

The gradient on the upper surface of the aquifer is 40 to 60 ftlmile beneath the western 
and central part of Frijoles Mesa in the volcanic-sedimentary section and probably 
increases to 80 to 120 ft/mile within less-permeable sediments of the Tesuque Formation 
(Purtymun and Johansen 1974). Movement of groundwater generally is parallel to the dip 
of the potentiometric surface in unfractured rock, as in the case at T A-49. Known 
groundwater flow beneath T A-49 is restricted to the lower portion of the volcanics and 
semidments and the upper portions of the siltsone and silty sandstone formations. 

Aquifer performance tests were performed on the three deep test wells at TA-49 (Table 
4.4-3). The average groundwater flow velocity in the upper 490ft of the aquifer beneath 
TA-49 (calculated using average values for thickness and coefficient of permeability) is 
approximately 34S ftlhr (Purtymun and Ahlquist 1986). 

Water-level measurements at well DT-SA from 1960 to 1964 indicated a water-level 
decline of about 4ft (Purtymun and Ahlquist 1986). Regional water-level declines are 
believed to result from pumping of supply wells located to the north. Well DT-SA was 
equipped with a pump in 1970 to facilitate collection of water samples for chemical and 
radiochemical analyses. Water pumped from DT -SA and DT -1 0 at low discharge rates did 
not affect water levels in DT-9. Well DT-9 was equipped with a water-stage recorder from 
1960 to 1968 and again from 1970 to 1982. The water levels in the well declined from a 
depth below land surface of 1003 ft in 1960 to 1006 ft in 1982. At DT-10, the water level 
declined about 4 ftlyr from 1960 to 1967. According to Purtymun and Ahlquist (1986), 
this reflects the normal water-level trend for the region. Well DT-1 0 was equipped with a 
pump in 1979 to facilitate sampling for water. 

Water from wells DT-5A, DT-9, and DT-1 0 is of a sodium-bicarbonate type and is similar for 
all three wells (Purtymun and Ahlquist 1986). Total dissolved solids (TDS) concentrations 
range from 124 to 142 mg/l. Radiochemical analyses of groundwater since 1960 has 
indicated no detectable contaminat~n of the main aquifer (Purtymun and Ahlquist 1986; 
LANL 1990). Typical water chemistry analyses from these wells are presented in 
Appendix D. 
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4.4.3.3 Background Tritium Levels In the Main Aquifer 

Weir and Purtymun ( 1962) reported low-level tritium analyses for three groundwater 
samples from two of the deep test wells at TA-49 (one sample from DT-SA and two 
samples from DT-9). Samples were collected from DT-SA at a depth of 1821 ft and from 
DT -9 at depths of 1325 and 1501 ft. The results, presented in Table 4.4-4, show a tritium 
content ranging from about 8.4 to 12.3 pCi/1 vs about 320 to 6500 pCi/1 for regional 
meteoric water during the period 1955 to 1965 (Goff 1991). The peak tritium content in 
meteoric water in northern New Mexico peaked in 1962 at about 20 000 pCi/1 (Vuatez and 
Goff 1986). 

With the assumption that the deep aquifer beneath TA-49 was neither enriched in tritium 
by local recharge nor diluted by older aquifer water. the ages of groundwater samples 
from wells DT-SA and DT-9 were calculated to be about 20, 13, and 15 yr, respectively. 
The ages apparently are correlated with the collection depth (Weir and Purtymun 1962). 
Weir and Purtymun postulated that groundwater deeper in the aquifer moves more slowly 
and is older than shallower groundwater in the main aquifer. thus accounting for the older 
age calculated for the sample collected deepest in the aquifer. They also speculated that 
the two shallower samples could be relatively younger waters that are mixtures of water 
originating near the water table and deeper waters. 

Weir and Purtymun also pointed out that the calculated water ages could imply local 
recharge from Water Canyon. The Pajarito fault zone, located approximately 3.7 miles to 
the west (upgradient) of TA-49, was pointed out as one possible recharge zone. A 
groundwater flow velocity of about 1260 ft/yr was calculated, based on an average 
groundwater age of 16 yr and a distance of 20 000 ft to the recharge zone. This flow rate 
contrasts with the average groundwater flow velocity beneath T A-49 of 345 ft/yr as 
determined from TA-49 aquifer performance tests. Using this information, the 
approximate distance to a possible local recharge area was calculated as 6300 ft, possibly 
along Water Canyon east of the Pajarito fault zone. 

Many assumptions underlie the derived ages in Table 4.4-4 and one of the original 
investigators has expressed concern about inadvertent contamination of the 
groundwater sample during collection and analysis and during sample storage with higher 
activity samples unrelated to TA-49. However, the inferred ages are near the lower age 
limits (8 yr for DT-9 and 15 yr for DT-5A) calculated with a piston flow model and well below 
the upper limits of 250 to 350 yr calculated with a model that assumed extensive mixing 
(Goff 1991). In any case, if the sampled water contains a component from very recent 
recharge, it is not large. 

Additional hydrogeologic characterization relevant to evaluating the potential for vadose 
zone transport beneath MDA AB is proposed in Chapter 7. Specifically, analyses of pore 
water and groundwater for isotope ratio (oxygen-16/oxygen-18 and deuterium/hydrogen) 
and low-level isotope contents (tritium, plutonium, carbon-14, and chlorine-36) will be 
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performed to define the origin, age, and recharge flux beneath MDA AB. Chapter 7 also 
proposes additional studies regarding potential flow across fault boundaries, fault zones, 
fracture systems, and other geologic structures in the vadose zone beneath MDA AB. 

In Phase II of the TA-49 RFI, additional studies may be proposed to better define vertical 
mixing within the saturated zone, presence of multiple aquifers within the Santa Fe 
Group, source(s) and origin of groundwater, possible perched zones, and flux of 
recharge to the main aquifer. If necessary, additional hydrogeochemical studies also may 
be proposed to determine aquifer mixing and to evaluate chemical and isotopic changes 
as a function of depth. 

As discussed earlier in Chapter 4, an additional deep monitor well along the southern 
boundary of the laboratory in the vicinity of TA-49 may be proposed in Phase II. In 
addition to the purposes mentioned previously, this well also would refine groundwater 
flow directions in the vicinity of T A-49. Additional aquifer performance tests also may be 
needed on existing T A-49 deep test wells to further define groundwater flow velocities 
and potential hydraulic boundaries across fault zones that may be present in the vicinity 
of TA-49. 

Further evaluation of the presence of potential alluvial aquifers within Water and Ancho 
canyons near TA-49 is not needed for the T A-49 RFI if, as expected, Phase 1 
investigations confirm that TA-49 contaminants have not (and are not likely to) enter the 
major canyon systems. 

4.4.4 Hydrogeolog leal Properties of Bandelier Tuff 

Hydrogeological properties of Bandelier Tuff such as porosity, saturated and unsaturated 
permeability, moisture content, hydraulic conductivity, and moisture characteristic curves 
are required for modeling the movement of fluids in the vadose zone beneath MDA AB. 
Geochemical data, including multiparameter absorption properties, particle surface area, 
vadose zone chemistry, and mineralogical characterization, are required for geochemical 
and solute transport modeling. 

Most available data of these types are for crushed tuff and are from a variety of locations 
across the Laboratory. Little data on in situ properties at TA-49 are available. Of course, 
the accuracy with which data on crushed tuff, or from studies at other locations, can be 
extrapolated to TA-49 is subject to some uncertainties. The Framework Studies technical 
team currently is assessing the magnitude of this uncertainty. 

Injection well studies at TA-50 (as described in Chapter 2 of the IWP) determined that four 
different forms of moisture movement can occur through moderately welded Bandelier 
Tuff with a typical effective porosity of about 38% by volume. Conclusions from this study 
include the following: 
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• No movement of moisture occurs at moisture contents below 6% by volume. 

• Fluid movement is governed by diffusion in the moisture range 6 to 12% by 

volume. 

• Movement is controlled primarily by capillary forces in the range 13 to 24% by 
volume. At the higher end of this range, gravity begins to supplement capillary 
forces. 

• At 24 to 38% moisture content by volume. gravity is the dominant force driving 
the movement of moisture. 

During the injection well tests, it was found that considerable pressure was required to 
inject water continuously into the tuff. In addition, it was found that while tuff near the 
injection point did become saturated, farther from the injection point, the three slower, 
unsaturated-flow mechanisms dominated and limited the rate of movement of fluid (both 
horizontally and vertically) in the saturated zone. Further, it was found that when injection 
ceased, the zone of saturation was gradually depleted as unsaturated flow mechanisms 
dispersed the fluid from the point of injection. With time, the system stabilized, and 
moisture content was sufficiently low that further moisture movement essentially ceased. 

Chaoter4 

Two aspects of this model of water movement in the Bandelier Tuff are importanUox~ ~·.~ 

TA-49. First, the unsaturated tuff effectively resists the rapid influx of water, supple
menting the clay layer in the lower soil profile in restricting infiltration to the low rates that 
have been observed in field studies. Second, fluids accepted by the tuff are not 
transmitted rapidly downward through the tuff, but rather are retarded strongly and 
dispersed outward through the tuff from the point of injection. 

The following discussion summarizes existing information on hydrogeologic properties 
specifically relevant to TA-49. 

4.4.4.1 Porosity 

The various units of the Bandelier Tuff tend to have relatively high porosities. At TA-49, 
porosity ranges from 19 to 55% by volume for cooling Units 2, 3, 4, and 6, as designated 
by Weir and Purtymun (1962). Porosity ranges from 30 to 60% by volume on other tuff 
samples collected within the Laboratory, generally decreasing for more densely welded 
tuff (see Chapter 2 of the IWP). The effective porosity, indicating the interconnected or 
fluid-accessible porosity, ranges from 18 to 52% for Bandelier Tuff. 
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4.4.4.2 Permeability 

Permeability refers to the potential for fluid movement through porous or fractured media. 
Permeability values tor the Tshirege member at T A-54, which were determined using in 
situ vacuum and water injection tests and laboratory analyses of cores, ranged from 0.1 to 
0.6 darcies (Kearl eta/. 1986; Stoker eta/. 1991). 

4.4.4.3 Moisture Content 

The moisture content of tuff beneath the mesa top at TA-49 is low, generally ranging from 
0.2 to 9% by volume (Weir and Purtymun 1962; Chapter 2 of the IWP). Tuff moisture 
content was measured as 13 to 36% by volume in Beta Hole, a 180-ft test hole through 
alluvium in Water Canyon north of MDA AB. Even though this hole is located within about 
20 ft of the stream channel, over a period of 30 yr it has never been found to contain 
standing water, even after prolonged periods of runoff. Infiltration into the borehole 
obviously is minimal even under conditions that would seem optimal for infiltration. The 
lack of infiltration apparently is related to sealing of infiltration routes by sediments and 
other native materials. Indeed, video logs show that fractures in the tuff at Beta Hole 
indeed are filled with secondary deposits, where as many fractures at Alpha Hole (189ft 
deep, on the mesa top between Area 2 and 4) remain open below the soil zone. 

As discussed in Section 4.4.1.2 of this work plan and in Chapter 2 of the IWP, numerous 
studies at T A-49 and other Laboratory sites have shown that tuff moisture content 
beneath mesa tops varies little below a depth of about 15 ft. The specific retention of the 
upper Bandelier Tuff at TA-49 ranges from 11 to 27% by volume, indicating a 
considerable field capacity for holding moisture (Weir and Purtymun 1962). 

4.4.4.4 Hydraulic Conductivity 

Hydraulic conductivity quantifies the permeability of the medium to fluids. Saturated 
Bandelier Tuff has a hydraulic conductivity ranging from 0.02 cm/hr for welded tuff to 1.1 
cm/hr for nonwelded tuff (Chapter 2 of the IWP). In situ hydraulic conductivity values 
measured at TA-54 ranged from 1.6 to 4.4 cm/hr as determined from air injection and 
vacuum tests, respectively (Keart et al. 1986). 

The hydraulic conductivity of unsaturated Bandelier Tuff varies with moisture content 

and has values 2 to 5 orders of magnitude lower than for saturated tuff (2 x 1 o-4 to 

2 x 1 o-7 cmlhr for welded tuff and 0.011 to 1 .2 x 1 o-5 cmlhr for nonwelded tuff) (Stoker et 
al., 1991 ). Based on the measured hydraulic conductivities, mass transfer rates 
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calculated for the Tshirege member of the Bandelier Tuff at T A-49 range from 0.04 to 22 

gal.lday/tt2 for consolidated samples and from 34 to 59 gal./day/ft2 for unconsolidated 
samples (Weir and Purtymun 1962). 

4.4.4.5 Moisture Characteristic Curve 

One of the key relationships in describing the movement of water in unsaturated porous 
media is the water characteristic curve that relates water content of the solid phase to 
suction, tension, or negative pressure head. The moisture characteristic curve also is 
used to determine the relative hydraulic conductivity so that flux values can be calculated 
for water contents below saturation. 

There have been numerous moisture characteristic determinations performed on 
crushed Bandelier Tuff but little in situ data are available, particularly for the low water 
content generally found in Bandelier Tuff (e. g., Abeele 1984). The applicability of 
crushed tuff data to intact tuff is open to some question. Moisture curves for intact cores 
from Mortandad Canyon have been reported (Stoker et at. 1991 ). Abrahams (1963) 
compared values for cores and cuttings from M DA T at T A-21 and concluded that cuttings 
could not be used to determine physical properties other than the water content. Similar 
conclusions were reached by Kearl et a/. in a study at T A-54 ( 1986). 

4.4.4.6 Hysteresis 

The moisture characteristic curve for Bandelier Tuff is hysteretic, meaning that it has a 
different shape when the matrix is wetting than when it is drying. If a system exhibits 
significant hysteresis, the time history of wetting and drying will be required in order to 
predict pressure head from water content values. Abrahams (1963) found that samples 
from MDA Tat TA-21 exhibited hysteresis. For example, the tuff water content at a 333-
cm pressure head had a value of 22% by volume on the wetting curve vs a value of 14 % 
by volume on the drying curve. Additional hydrologic information is given in Chapter 2 of 
the IWP and in reports on Mortendad Canyon tuff studies (Stoker eta/. 1991). 

4.4.4. 7 Summary 

The recent hydrogeologic review recognized the need for comparison of hydrogeologic 
results from laboratory and in situ methods on a Laboratory-wide basis (Kearl et al. 1991). 
The review also recommended further investigation of recharge processes involving the 
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alluvial and main aquifers on a Laboratory-wide basis. Additional studies of this type 
currently are being carried out by the ER Framework Studies and Environmental 
Surveillance groups. 

The presence of joints, fractures. and erosional surfaces at unit contacts at T A-49 in the 
Bandelier Tuff raises issues of interception and diversion of vertical flow by less
permeable horizontal surfaces. and enhanced flow across lithologic unit boundaries by 
fracture systems. Mapping of subsurface structure and hyrogeologic characteristics of 
the tuff beneath MDA AB is proposed in Chapter 7 to address these issues. The 
mapping will extend to at least a depth of 700 ft to ensure that the Tshirege-Otowi 
contact, a potential perching zone, is encompassed. 

Moisture content will be measured and correlated with geologic features during all future 
T A-49 coring operations. 

Although no springs or seeps are known or suspected at TA-49, during the TA-49 RFI, 
standard field geologic observation techniques will be used by site personnel to detect 
their possible presence. If springs or seeps are discovered, an evaluation may be 
needed of potential for hydraulic connection to alluvial or perched aquifers or to the main 
aquifer. 

4.5. Geology 

Chapter 2 of the IWP and earlier sections of the TA-49 work plan discuss the regional 
setting and general geology of the Pajarito Plateau. The following discussion pertains to 
the geology in the immediate vicinity ofT A-49. 

4.5.1. Bedrock Stratigraphy 

T A-49 lies on the east flank of the Jemez Mountains volcanic field and on the west margin 
of the Espanola Basin of the Rio Grande rift (Figure 4.1-1). Factors that may affect the 
actual geometry and distribution of subsurface units beneath TA-49 include abrupt lateral 
and vertical facies variations in rock units, significant relief on paleotopographic surfaces 
on which rock units were deposited, and fault offsets in the older units that are masked by 
the younger rocks, which themselves show little or no displacement. 

The rocks exposed in the area of TA-49 are entirely of the Tshirege Member (1.1 myr) of 
the Bandelier Tuff. Two relatively detailed geologic maps of the Bandelier Tuff exist for 
the TA-49 vicinity (E. Baltz in Weir and Purtymun 1962; Vaniman and Wohletz 1990). 
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Each of these divides the Tshirege Member into units that are based mainly on physical 
characteristics imparted by the cooling history of ignimbrite flow units. The Weir and 
Purtymun map is shown in Appendix G. 

In 1959, the stratigraphy beneath TA-49 was mapped from the three deep test holes 
discussed earlier in Chapter 4 and is depicted in Appendix G (Weir and Purtymun 1962). 
A surface map also was prepared that correlates with TA-49 borehole data. Schematic 
diagrams, compiled from logs for the three deep test wells and Core Holes 1 through 4 are 
shown in Figures 4.5-1 and 4.5-2. Additional borehole log data are contained in 
Appendix D. The rock column (from youngest to oldest) beneath TA-49 consists of: 

• approximately 640 to 670 tt of the Tshirege Member of the Bandelier Tuff, 
which Weir and Purtymun (1962) divided into six units, based mainly on 
physical and mineralogical characteristics imparted by cooling, multiple rhyolitic 
ignimbrite flow units. a widespread pyroclastic surge bed up to several feet 
thick, and numerous thin discontinuous surge deposits. 

• approximately 200 ft of the Otowi Member of the Bandelier Tuff, apparently 
two rhyolitic ignimbrite flows (Purtymun and Stoker 1987), but data and 
descriptions are sparse: also includes up to 91 tt of the Guaje Pumice bed. 
Note that earlier workers (eg., Weir and Purtymun 1962: Griggs 1964; 
Purtymun and Stoker 1987) distinguish the Guaje Pumice as a separate 
"member" of the Bandelier Tuff; 

• approximately 500 to 600 ft of deposits consisting of interbedded Puye 
Formation conglomerates and Tschicoma Formation latites and quartz latites: 

• approximately 50 to 90 ft of the Totavi Lentil conglomerate (of the Puye 
Formation ) with characteristic quartzite cobbles and other typical Precambrian 
lithologies: and 

• an undetermined thickness (at least 290 ft) of undivided siltstones and 
sandstones of the Santa Fe Group. 

Some inconsistencies exist in stratigraphic subdivisions of the Bandelier Tuff among 
various reports (Weir and Purtymun 1962; Baltz et al. 1963: Crowe et al. 1978: Vaniman 
and Wohletz 1990). Many of the stratigraphic discrepancies are caused by variations in 
nomenclature for different units. The TA-49 work of Weir and Purtymun was the first 
attempt to divide and correlate various Bandelier Tuff units, and their nomenclature is 
used in this work plan. However, as discussed below, Weir and Purtymun's TA-49 1962 
hydrogeological report describes what appear to be unusual stratigraphic relations given 
the current understanding of the stratigraphy of the area. 

The Guaje Pumice Bed in DT-5A is described as being 91 tt thick. Such a thickness at 
TA-49 is surprising because it is tar thicker (by 60 ft) than at localities along the dispersal 
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axis of the pumice fall (Griggs 1964; SeH et at. 1986). If the Guaje Pumice beneath T A-49 
is as thick as reported, it could strongly impact hydrologic behavior in the deep 
unsaturated zone beneath TA-49. 

Other surprising features in the Weir and Purtymun logs are the relations of "Tschicoma 
Formation quartz latites and latites." With one possible exception in deep well DT-9, all of 
the "quartz latite or latite" flows encountered in the TA-49 wells are about 30 ft thick, and 
one is described as overlying basalts of Chino Mesa (Griggs 1964). Gardner eta/. (1986) 
showed that the "quartz latites and latites" of earlier workers in this area are, in fact, 
dacites, which are relatively low temperature, high-viscosity lavas. Sequences of flows as 
thin as 30 ft for these kinds of lavas would be unusual. On the other hand, andesites are 
much more fluid lavas and typically form such sequences of thin flows. 

A major center of Paliza Canyon Formation andesitic (with minor basaltic) volcanism lies 
about 6 km southwest of TA-49. Andesite flows are exposed within about 2 km of TA-49 
(Goff et al. 1990). It is improbable that Tschicoma Formation rocks overlie basalts of Chino 
Mesa because the most recent Tsch1coma volcanism occurred around 3 to 4 million yrs 
ago and most volcanism of the Cerros del Rio basalt field, which includes Chino Mesa, 
occurred around 2 to 2.5 million yrs (Gardner et at. 1986). 

Whether or not the lavas penetrated by the T A-49 deep test wells are Paliza Canyon 
Formation, Tschicoma Formation, and/or Cerros del Rio basalts could be significant 
because the sources of these volcanics would lie to the south-southwest, west, and/or 
east of the site, respectively. Thus, depending on the direction to the volcanic source, 
the dips of the volcanic and volcaniclastic units could vary dramatically. The dips of these 
units could influence flow directions and, possibly, the recharge sources in the main 
aquifer. 

Noteworthy within the upper portion of the Tshirege Member at TA-49 is a widespread 
pyroclastic surge bed (designated as Unit 5 by Weir and Purtymun) which exists at a depth 
of about 60 to 80ft beneath MDA AB. This bed is well exposed along the road from TA-
49 to Water Canyon; it was mapped in the Area 10 Calibration Chamber shaft and in 
numerous experimental shafts in Areas 1 through 4 that were drilled from 1959 to 1961. 

Figures 4.5-3 and 6.5-4 show the surge deposit in the Water Canyon outcropping and in 
the Area 1 0 calibration shaft. Previously described as a fluvial, crossbedded sandstone 
(Purtymun and Stoker 1987), this surge bed provides a useful site-wide stratigraphic 
marker. Of much greater significance is its potential as a migration pathway, because its 
permeability is rruch greater than that of the surrounding tuff and because its location is 
near the highly contaminated zone of many experimental holes in MDA AB, as described 
in Chapter 7 of this OU work plan. 

Tuffaceous sediments of the Cerro Toledo rhyolite were deposited between the upper 
and lower members of the Bandelier Tuff throughout the Frijoles Mesa area. The 
Tsankawi Pumice is above the Cerro Toledo sediments and is distributed widely. The 
sediments include intercalated lenses of coarse boulder conglomerates and undulating 
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channel fills that may provide permeable horizontal pathways for fluid migration. Fluvial 
sedimentary rocks of the Puye Formation (which includes the Totavi Lentil) and the Santa 
Fe Group form the major hydrogeologic units beneath the Bandelier Tuff. Porous and 
permeable horizons within these sedimentary units are potential transport pathways. 
These rock units do not crop out at Frijoles Mesa, but excellent exposures occur in Los 
Alamos, Pueblo, Guaje, and White Rock canyons. 

Uncertainties about the thicknesses, ages, and identities of deep stratigraphic units 
beneath T A-49 need to be resolved and correlated with data tor other parts of the 
Laboratory. Resolution of stratigraphic uncertainties will lead to better understanding of 
the entire vadose zone beneath MDA AB. This activity will be facilitated by detailed 
documentation (including some geologic mapping) of the physical and chemical 
properties of the Bandelier Tuff in both canyon exposures around TA-49 and boreholes 
beneath MDA AB, as proposed in Chapters 6 and 7. Two and three-dimensional 
representation and interpretation of existing TA-49 data and data from the RFI, will be 
used to assist this evaluation. 

As mentioned earlier, implacement of an additional deep borehole in the vicinity of T A-49 
may be considered in Phase II of the T A-49 RFI. Continuous core samples to at least 
1500 ft would allow the classification of stratigraphic relations and provide samples for 
petrographic and radiometric dating studies, as well as ensuring additional confidence in 
the shape of the piezometric surface beneath TA-49. 

An additional deep borehole along the southern boundary of the Laboratory also would 
be useful for further constraining Laboratory-wide correlations of subsurface units and 
their geometries and attitudes. Therefore, siting and other requirements of an additional 
deep borehole will be coordinated with Framework Studies and Laboratory Environmental 
Surveillance groups and with future development of other OU work plans. 

4.5.2. Geologic Structure 

TA-49 is on the Pajarito Plateau, which lies at the western margin of the Espanola Basin of 
the Rio Grande rift, a major regional tectonic feature (Figure 4.1-1 ). The Pajarito fault 
system forms the western margin of the Espanola Basin and has experienced Holocene 
movement and historic seismicity (Gardner and House 1987; Gardner eta/. 1990). 

In addition to the main trace of the Pajarito Fault, other faults rupture the surface of the 
Bandelier Tuff near the Laboratory. The Water Canyon fault breaks the Bandelier surface 
west of TA-49. The Guaje Mountain fault has been mapped as far south as TA-55, about 
2 miles north of TA-49 (Figure 4.5-4). This fault is projected to pass directly beneath TA-
49. The Rendija Canyon and Guaje Mountain faults, exposed north of Los Alamos 
Canyon, are characterized by zones of gouge and breccia up to several meters wide, 
where there is visible offset of stratigraphic horizons. 
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Dransfield and Gardner (1985) integrated a variety of data to produce structure contour 
and paleogeologic maps of the pre-Bandelier Tuff surface beneath the Pajarito Plateau 
(Figure 4.5-4). Their maps reveal that subsurface rock units are cut by a series of down-to
the-west faults. The overlying Bandelier Tuff is not obviously displaced by these buried 
faults, showing that most displacements predate tuff deposition at least in the uppermost 
ashflow units. 

Displacement of Bandelier Tuff on the Guaje Mountain and Rendija Canyon faults 
apparently decreases south of Los Alamos Canyon, and discreet faults are replaced by 
wide zones of intense brecciation and fracturing superimposed on the network of cooling 
joints in the Bandelier Tuff (Vaniman and Wohletz 1990). 

Detailed fracture studies of the Pajarito Plateau have shown that fracture abundances and 
apertures increase over fault projections in the Bandelier Tuff. Unlike cooling joints, 
these tectonic fractures cross lithologic boundaries. Thus, tectonic fractures may provide 
more continuous and deeper penetrating flow paths for groundwater migration than 
cooling joints can. Dransfield and Gardner ( 1985) estimate about 140 ft of down-to-the
east offset on the pre-Bandelier Tuff surface along the projection of the Guaje Mountain 
fault near well DT-5A at TA-49. 

The position of the Guaje Mountain fault at T A-49 is poorly constrained, and it is not 
known if the fault manifests as a tectonic fracture zone at TA-49. If the Guaje Mountain 
fault exists beneath TA-49, it could have a significant influence upon the site's vadose 
and saturated zone hydrology and thus would be important in the evaluation of infiltration 
pathways. 

As discussed further in Chapter 7, the locations and character of subsurface faults and 
tectonic fracture zones in the vicinity of MDA AB should be determined because these 
structures are potentially important pathways for local recharge and contaminant transport 
through the vadose zone to groundwater. 

Existing data from T A-49 boreholes, along with data from proposed boreholes around 
and under MDA AB (see Chapter 7), will be used for stratigraphic, hydrologic, and 
structural characterization. Careful unit correlation among the holes, and fracture analyses 
will better constrain the locations and character of faults that ay exist beneath MDA AB. 
Correlation techniques will include mineralogical and geochemical fingerprinting and 
radiometric dating of volcanic units, as necessary. 

As proposed in Chapter 6, fracture analysis will be carried out for artificial and natural 
exposures to identify and locate tectonic fracture zones. The approach used by Vaniman 
and Wohletz (1990) addresses all fractures and provides methods for distinguishing 
cooling and tectonic fractures. Systematic aerial photograph mapping of all fractures at a 
scale no less detailed than 1 :1000 will complement the field studies. These studies will 
incorporate data from the detailed analysis of fracture maps of experimental shafts in MDA 
AB reported by Weir and Purtyrnun (1962). If possible, the open shaft in Area 10 will be 
re-entered for characterization of fractures and the surge deposit (Unit 5 as designated by 
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Weir and Purtymun 1962) should be characterized. Studies of fractures and rock 
alteration will be carried out to evaluate of fluid infiltration. 

If required as part of Phase II of the TA-49 RFI or Framework Studies activities. a shallow 
east-west trench about 2000 ft in length may be proposed to supplement surface and 
core studies at TA-49. This trench would provide data on the geological variability at TA-
49, including soil characteristics, structural geology, contact zones between different soil 
series and the Bandelier Tuff, as well as other geological information of value to both the 
T A-49 RFI and the Laboratory-wide ER program. 

4.5.3. Seismicity and Volcanism 

TA-49 lies within a region that possesses a rich geologic history including Late 
Pleistocene volcanic and very recent tectonic activity. Volcanism began in the Jemez 
Mountains volcanic field more than 13 myr ago and continued without significant hiatus 
until 130 000 yr ago (Gardner et at. 1986). Reports of questionable reliability describe 
what were apparently phreatic explosions and possible associated earthquakes within the 
volcanic field around 1 00 yr ago, as reported in the Santa Fe Daily New Mexican on 
October 15, 1882. 

Chapter4 

Given the long history of spatially focused, continuous volcanic activity, future volcanism-:;, _:; 
may be expected in the region. Examination of the area's tectonic history indicates that 
future volcanism would likely occur some tens of kilometers north of TA-49 (Gardner and 
Goff 1984; Self eta/. 1986). Although volcanic activity directly affecting TA-49 is very 
unlikely over time periods of interest, sufficient data to quantify the probabilities and 
nature of future volcanism are lacking. 

Seismic studies are of relevant to TA-49 because of its proximity to major fault zones of 
the Pajarito Plateau. Future seismic activity affecting TA-49 is likely, but quantification of 
probabilities is beyond present capabilities. Recent work has shown that three faults in 
Los Alamos County are seismically active and capable of generating Richter magnitude-7 
earthquakes (Gardner and House 1987; House and Cash 1988; Gardner et at. 1990; 
Gardner and House 1991 ). However, it is not known how frequently these and smaller 
earthquakes occur, nor what the potential is for generating surface rupture and mass 
wasting within the confines of the Laboratory. In a recent TA-21 safety analysis, the 
likelihood of a Richter magnitude-S earthquake was estimated to be about 1/100 yr (TA-
21 safety assessment -reference). 

The evaluation of future volcanism that could affect TA-49 and other portions of the 
Laboratory would require a very large effort. An ongoing Laboratory study apart from the 
ER program is currently evaluating the probabilities of future seismic activity that may 
affect the Laboratory. This work, combined with TA-49 field studies proposed in Chapters 
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6 and 7 of this OU work plan, will facilitate evaluation of surface rupture and seismically 
induced mass wasting at this site. Because such research is already under way, there is 
no immediate reason to initiate a separate study for the T A-49 RFI. 

4.6 Geochemistry 

Principal contaminants of geochemical concern at TA-49 are beryllium, lead, uranium, 
plutonium, and americium. Because all of these contaminants are expected to sorb 
strongly to the site soils and sediments, physical transport is expected to dominate over 
solutional transport (Nyhan and Lane 1986). The general insolubility of TAU 
contaminants under environmental conditions and low moisture conditions of the OU also 
minimize the potential significance of solutional transport. Uranium is expected to be in 
the hexavalent state at the surface, but in MDA AB shafts it could be present in either the 
tetravalent state or the more soluble hexavalent state. Lead and beryllium are expected to 
be present in the divalent state and to have relatively greater solubility than the actinides 
will have. 

Chapter 4 

There is a wealth of data related to radionuclide transport in volcanic tuff available from 
investigations of the proposed Yucca Mountain high-level waste repository, but few 
studies have been conducted on the Bandelier Tuff (e. g., see Thomas 1987). The Yucca 
Mountain data can be used to provide crude estimates of TA-49 retardation factors, even_~ ~-~ 
though the tuff of Yucca Mountain generally is much more highly welded than that of the 
Pajarito Plateau. General literature also is available on retardation factors for radionuclide, 
lead, and beryllium with porous materials. Examples of available retardation data for Yucca 
Mountain tuff are given in Table 4.6-1. 

The limited studies of retardation factors for tuff, soils, and sediments of the Pajarito 
Plateau are summarized in Chapter 2 of the IWP. No values are available for lead and 
beryllium (two key TA-49 contaminants), and only a few measurements have been made 
for radionuclides for any sorptive media collected at Laboratory locations. No retardation 
factors are available for sorptive media collected at TA-49. 

The only cation exchange datum for any T A-49 medium is the ion exchange capacity for 
plutonium on TA-49 tuff (unit unspecified), which is reported to range from 0.5 to 4.0 
meq/1 OOg ( Purtymun and Stoker 1987). 

Some additional mineralogical and chemical characterization of soils, sediments, upper 
Bandelier Tuff, and fracture filling materials are needed for Area 11 and MDA AB to obtain 
geochemical data necessary for solutional transport modeling. It is partia.Jiarly important to 
obtain estimates of hydraulic parameters and retardation factors for the principal TA-49 
contaminants of concern (plutonium, uranium, lead, and beryllium). 
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4.7 Environmental Monitoring at TA-49 

The Laboratory's routine environmental surveillance program is described in the IWP and 
in annual reports published by the Environmental Surveillance Group (EM-8). Data 
specific to Laboratory and regional background characterization of surface water, 
groundwater, soil and sediment, air quality, and ambiant penetrating radiation levels are 
provided in the IWP. Three categories of monitoring stations have been defined. 

(1) Regional stations are used to establish regional background at some 
distance from Laboratory operations. The regional stations are located within 
the five counties surrounding Los Alamos County at distances up to 50 miles 
from the Laboratory . 

(2) Perimeter stations are located closer to the Laboratory boundaries. 
These stations are not expected to be affected by routine Laboratory 
operations, although unexpected releases could affect these stations. They 
are used to confirm that any releases beyond the Laboratory boundary are 
evaluated and remain minimal, and to establish backgrounds closer to 
Laboratory operations. 

(3 ) On-site stations are in proximity to Laboratory facilities and monitor the 
effect of releases close to the source. Such on-site stations at TA-49 are 
described in this section. 

4.7.1 Bandelier Meteorological Station 

As discussed in Section 4.2, the Bandelier metereological station located in the 
southeastern portion of TA-49 has provided data continuously on air quality and 
meteorology since 1987. 

4.7.2 Radiation Monitoring 

Background neutron and total gamma flux is measured by detectors at a permanent 
monitoring station located at the main gate to TA-49 along State Road 4 (Air Monitoring 
Station 23). Levels of airborne radionuclides (tritium, uranium, plutonium, and americium) 
also are measured at this location and 1 00 ft northeast of Area 2 (Air Monitoring Station 32 
within Area 12). During more than 10 yrs of operation, the State Road 4 station has 
detected above-background radionuclide levels only for tritium, and then, only on a few 
occasions (e.g., see ESG 1989 and 1990; Purtymun and Stoker 1987). These events 
involved tritium levels far below air quality guidelines and are attributable to releases 
elsewhere at the Laboratory. Station 32 has detected levels of airborne plutonium and 
americium slightly above background only during one monitoring period. As discussed in 
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greater detail in Chapter 7, the levels were far below DOE action guidelines and no doubt 
are associated with known surface soil contamination in Area 2. 

A series of thermoluminescent dosimetry (TLD) stations located around MDA AB and a 
second array of background TLDs near well DT -9 have measured penetrating radiation 
levels at TA-49 for many years. The annual Environmental Surveillance reports indicate 
that doses at T A-49 are indistinguishable from regional background levels. 

4.7.3 Surface and Groundwater Monitoring 

As discussed earlier in Chapter 4, groundwater from deep test wells DT-SA, DT-9, and DT-
1 0 has been sampled at least annually since 1960 as part of the Laboratory's 
environmental surveillance program. 

Routine annual sampling of surface water from Water and Ancho Canyons is conducted at 
least annually at stations near State Road 4 approximately 2 miles downstream from 
TA-49 (Chapter 2 of the IWP). near Beta Hole in Water Canyon, and in springs and seeps 
along White Rock Canyon. Surface run-off is sampled in minor drainages around MDA AB 
on an opportunistic basis following intense precipitation events. 

Contamination of surface and groundwater by T A-49 contaminants (except for Core 
Hole 2, as discussed in Chapter 7) has not been detected in the thirty years of monitoring. 
Typical analyses for water samples collected at TA-49 are given in Appendix D. 

4.7.4 Soli and Sediment Monitoring 

Two soil stations, one near well DT-9 and one across State Road 4 from TA-49, are 
sampled annually as part of the Laboratory's ongoing environmental surveillance program. 
Sediment stations, which also are sampled annually, are located near Beta Hole in Water 
Canyon, downgradient where Water and Ancho canyons are intersected by State Road 4, 
and at sprfngs and seeps near the Rio Grande. Radionuclide levels measured at these 
monitoring stations over many years consistently are below detection limits or close to 
regional background (e.g., see ESG 1990). Appendix D contains repre-sentative results. 
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In 1975, an annual sediment sampling program was initiated at TA-49 as part of the 
Laboratory's routine environmental surveillance program. The location of soil and 
sediment stations around the Laboratory and TA-49 are shown in Figure 4.3-3. TheTA-
49 sediment stations are sited in all the significant drainage channels from the main 
experimental areas now comprising MDA AB. Eleven stations were established in 1975 
and a twelfth was added in 1981 as the drainage was modified. 

Analytical results from the annual sampling program at T A-49 are available in Laboratory 
memoranda from 1975 to 1986 and in annual Laboratory Environmental Surveillance 
Reports since 1987. Plutonium data for two representative years (1983 and 1984) are 
summarized in Table 4.7-1 and other data are given in Appendix D of this work plan. 
Results are discussed in detail in relation to individual SWMUs in Chapters 6 and 7. 

Soil sampling in the vicinity of Areas 2 and 11 at TA-49 has shown TAU and metal levels to 
be above regional background at a few sampling locations. However, the data strongly 
indicate that contaminants are transported only from near-surface contamination in Areas 
2 and 11, and not from waste buried in the MDA AB shafts (see Chapters 6 and 7; Soholt 
1990; Purtymun and Stoker 1987; Purtymun and Ahlquist 1986; ESG 1990). The 
surface soil contaminant distribution appears to be highly localized and highly 
discontinuous and, in almost all cases, contaminant levels are found to be well below 
action levels pertinent to unrestricted site use (see Chapter 5). 

In summary, the results generally indicate that radionuclide and metal contaminant levels 
are at regional background levels. Only a few sampling locations, in the vicinity of SWMUs 
at Area 11 and MDA AB, show levels significantly above background. Data from the entire 
network of routine surveillance stations at TA-49 has shown no evidence that detectable 
levels of any contaminants have migrated beyond the OU boundaries. 

4.7.5 Periodic Intensive Survey of MDA AB 

As part of DOE's management of MDAs containing buried radioactive waste, an intensive 
study of surface soils and vegetation at MDA AB and several other areas of TA-49 was 
conducted in 1987 (Soholt 1990). Results of this survey, referred to as the "A-411 
survey," are discussed in detail in Chapters 6 and 7. Another intensive survey is 
scheduled for MDA AB in 1993 or 1994. The TA-49 work plan has been designed to 
serve the purposes of the next intensive DOE survey as well as to fulfill the RFI 
requirements. 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

4-31 

Chapter4 

May 1992 



Environmenral Setting and Conceptual Model 

4.7.6 Foodstuff Monitoring 

Honey and bees from a hive maintained at the T A-49 meteorological station were sampled 
in 1988 for radionuclides and a few heavy metals (ESG 1989). No levels significantly 
above regional background were found (see Appendix D). 

4.7.7 Special Studies 

Other hydrogeologic and radiological studies of T A-49 have been carried out over the 
past 30 yr with emphasis on MDA AB and other SWMU areas. These are discussed on an 
individuai-SWMU basis in Chapters 6 and 7. 

4.8 Potential Pathways of Contaminant Migration 

The principal potential migration pathways for surface units at TA-49 SWMUs over the 
assumed period of institutional control ( 1 00 yr) are surface erosion (water and air) and 
exhumanation by burrowing animals notably at (Area 2), as will be discussed further in 
Chapter 7. For deeply buried wastes at MDA AB, infiltration and human intrusion are 
identified as potentially important scenarios over very long time frames. 

4.9 Potential Receptors 

This section identifies receptors for contaminants potentially released from TA-49, based 
on pathways described in Section 4.8.1. Generic receptor scenarios for the Laboratory as 
a whole are being developed programmatically for inclusion in the 1992 IWP. 

4.9.1 Local Populations 

Section 2.5 of the IWP describes the population distribution within a 50-mile radius of the 
Laboratory. The IWP presents a table documenting population density at 9 distance 
intervals for 16 compass directions, based on 1989 projections from 1980 census data. 
New data from the 1990 census gives the total number of residents within the 50-mile 
radius of the Laboratory as 213 000. 
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The closest residents to TA-49 are about 2 km to the southeast in Bandelier National 
Monument (BNL). About 50 people normally reside at BNL. BNL operates a remote radio 
transmitter near the main gate to TA-49, but no other use (including hiking trails) is 
currently made (or is planned) of BNL property south of TA-49 to Frijoles Canyon. Most 
people at Bandelier are visitors who spend only a few hours at the Monument. Visitation 
to BNL in 1990 was about 350 000 people. 

The next closest residents to T A-49 are located 6 km to the east in the residential area of 
White Rock, which includes the developments of Pajarito Acres and La Senda. The town 
of Los Alamos lies approximately 7 km to the north. The 1990 census gives the 
population of White Rock as 6800 and of Los Alamos as 11 400. 

State Road 4 is a lightly used, publicly accessible road along the southern boundary of 
T A-49 According to the Laboratory's Engineering Division, yearly average traffic on this 
road in the vicinity of TA-49 is about 700 vehicles per day. The point of closest public 
contact to a TA-49 SWMU (Area 3) is about 1500 ft. 

The laboratory currently has no employees who spend full time at TA-49. However 
during normal working hours, there usually are some employees on site. The site 
receives occasional use by small numbers of employees (typically 1 0 or fewer) involved 
with high-power microwave and electrical grounding experiments, operation of the TA-49 
meteorology station, Alternative Emergency Operations Center activities, and Hazardous 
Devices Team training. No activities are conducted in areas where significant 
contamination is expected. Laboratory service, environmental surveillance, and 
restoration personnel as well as other incidental visitors also are on-site on an occasional 
basis. 

The nearest Laboratory site with continuous use is the TA-15 Phermex facility about 1 
mile north of MDA AB. According to the TA-15 operating group leader, Phermex 
currently has about six regular employees present during a normal working day. About 70 
workers typically work at the rest of TA-15. 

4.9.2 Land Use 

Current uses of TA-49 are as a buffer zone for adjacent firing sites and for the limited 
purposes described in the preceding section . The possibility that the area encompassed 
by MDA AB and its immediate vicinity might revert to the general public is unlikely under 
foreseeable circumstances. Other portions of T A-49 conceivably could revert to the 
National Park Service (BNM) or the US Forest Service (Santa Fe National forest). In this 
case, possible exposure of recreational users would need to be considered by risk 
assessment before land transfer or alternative use occurred. Future residential use of 
TA-49 is specifically not considered a credible future land use scenario for the purposes 
of this OU work plan. 
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Land use in and around the Laboratory is described in Section 2.5 of the IWP. The 
likelihood is high that future land use in the vicinity of T A-49 will not change significantly 
over the 1 00-yr period assumed for institutional control. Also, land use outside the 
Laboratory boundary and in the vicinity of T A-49 also are expected to remain stable for the 
indefinite future. No significant changes in land use at the adjoining portions of BNM or in 
White Rock are expected. Thus, site workers will continue to represent the maximally
exposed population. 

4.9.3 Routes of Exposure and Pathway-specific Receptors 

For each contaminated T A-49 medium identified in Section 4.11, exposure routes for 
potential receptors are identified. As new data are obtained and assessed in the T A-49 
RFI, the focus on particular exposure scenarios may need to be reconsidered. 

The most critical human populations exposed to airborne and surface soil T A-49 
contaminants are on-site workers. In the case of contaminated surface soils, inhalation, 
dermal contact, and incidental ingestion are identified as the most likely human exposure 
scenarios that need to be considered for on-site workers. Lower risk scenarios involve 
the ingestion of and dermal contact with contaminated water. 

Workers in adjacent TAs, BNM visitors, State Road 4 travelers, and area residents are 
much less likely to be exposed to T A-49 contaminants than are on-site workers. Intruder 
scenarios are assumed to be unimportant in the near term at TA-49 because of existing 
controls at the site and the distance to points of public access. Likewise, the food chain 
scenario is assumed to be insignificant for T A-49 while institutional control is maintained. 

In the absence of Laboratory control, the exposed on-site human population is likely to 
consist primarily of recreational users. In addition to the above scenarios, ingestion of 
contaminated soil and vegetation becomes a potential exposure mechanism. Human 
intrusion scenarios (for example, deliberately or accidentally excavating MDA AB ) also 
would have to be considered if institutional control is lost. 

Exhumation and dispersal of contaminated soils by burrowing animals presently occurs at 
Area 2 of T A-49, and thus burrowing animals are known biological receptors. Uptake and 
dispersion of TA-49 soil contamination by plants also can occur at areas of TA-49 with 
known soil contamination. In addition, such biological activity potentially can lead to 
human exposure by direct contact and by air/surface water routes. 

No significant direct human exposure routes (other than those created by deliberate 
excavation of the wastes during remediation)over institutional time frames were identified 
for contaminants held in deeply buried waste units at TA-49. Over very long time frames, 
surface water infiltration to groundwater and intrusive scenarios must be considered 
because of the magnitude of the source term in MDA AB. 
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4.10 Public Health and Environmental Impacts 

T A-49 SWMUs represent no imminent threat to human health or environment, according 
to an assessment of currently available data. This statement is supported by the low 
Hazard Ranking System (HAS) and modified HAS scores that were derived by DOE and 
EPA during CEARP Phase I when TA-49 was considered under the prioritization process 
specified by CEACLA and DOE Order 5484.1A (Purtymun and Stoker 1987). The overall 
migration mode scores derived are 6.7 (based on beryllium) and 5.3 (based on 
plutonium). These values reflect relatively low potentials for contaminant migration and 
are far below the minimum cutoff score of 28.5 set for inclusion on the National Priority List 
(NPL). 

As part of the Laboratory's annual environmental surveillance activities, estimates are 
made of the radiation exposures and health risks presented by Laboratory operations to 
local populations. These estimates are based on known releases from operating facilities 
and on data collected at monitoring stations within and around the Laboratory. Data from 
monitoring stations at or near T A-490 are discussed in Chapter 4. Although annual risk 
assessments prepared for the surveillance program are performed for the Laboratory as a 
whole, they are summarized here to provide a perspective on potential risks related to T A-
49, which is a small part of the Laboratory. 
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The environmental surveillance report for 1989 (ESG 1990) indicates that the DOE 
Radiation Protection Standard (APS), under which the Laboratory operates, limits--~ ~--~ 

radiation doses (effective dose equivalent) to 100 mremtyrfrom all pathways. In addition, 
the air pathway exposure route is limited to 1 0 mrem/yr in accordance with EPA 
requirements. For comparison, the average background radiation exposure to individuals 
living in Los Alamos is approximately 336 mrem/yr from all sources. The primary 
Laboratory source of airborne radioactivity in recent years has been the Los Alamos 
Meson Physics Facility (LAMPF). TA-49 radiation monitoring stations have never 
measured radioactivity levels more than 1% of applicable DOE or EPA guidelines. 

The 1989 environmental surveillance report estimates that the maximum incremental risk 
of cancer from radiation to Los Alamos residents as a result of all 1989 Laboratory 

operations is about 1 x 10-8 (ESG 1990). Of that risk, the contribution from TA-49 is 
insignificant. 

New data relevant to TA-49 collected during the RFI will be used to further evaluate public 
health and environmental impacts for the near-and long-term time frames. It is anticipated 
that for all potential release sites except MDA AB and possibly Area 11, the RFI will show 
that contaminant levels are below action levels appropriate for unrestricted site use. 

4. 11 T A-49 OU Site Conceptual Model 
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4.11.1 Development of the Conceptual Model 

In this section, a site conceptual model of potential contaminant release, transport, and 
routes of exposure for the T A-49 OU is summarized. The model is based on present 
understanding of the TA-49 OU and considerations developed earlier in this work plan. 
The generalized model is presented diagramatically in Figure 4.11-1 and in summary form 
in Table 4.11-1. Figure 4.11-2 shows conceptual models for the specific categories of 
SWMUs existing at TA-49, and Figure 4.11-3 shows a site conceptual model for the 
hydronuclear shafts in MDA AB. The relationships between contaminated media, 
pathways, and receptors are illustrated in Figure 4.11-4 and 4.11-5. Key elements in 
these models include the sources, release mechanisms, receptors, transport pathways, 
and resulting exposure scenarios for each pathway. These issues are developed in 
further detail in portions of Chapter 5 and in Chapters 6 and 7 where SWMU-specific field 
investigations are developed. 

The SWMU-specific field investigations outlined in Chapters 6 and 7 are based on the 
conceptual models. Data acquired from Phase I of the RFI will provide information needed 
first to assess current conditions at each SWMU, and thereafter, to refine the conceptual 
models. Phase I data then provides the basis for initial risk assessment, preliminary 
modeling of contaminant distribution and transport, design of Phase II investigations 
(when required), and ultimately to corrective measures selection. It is expected that 
assessment of Phase I data for the T A-49 OU will allow the current SWMU list to be 
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reduced to a smaller number that includes those SWMUs from which contaminant relea~e - c 
":: --~- '---·• 

above action levels actually has occurred, or which have source terms with potential for 
migration and pose unacceptable risk to human health and environment. The field 
investigations also will identify the magnitude of past contaminant transport along each 
pathway and will allow the relative importance of future transport to be evaluated. When 
these assessments have been made, the need for application of quantitative 
mathematical models to describe contaminant transport will be determined. 

At present, the model for the T A-49 OU is conceptual and serves to focus the initial RFI 
investigation on contaminant sources and environmental factors that can influence 
transport. Because MDA AB contains by the far the great preponderance of site 
contaminants, it forms the primary focus for the investigation. If data acquired in the initial 
phase of the RFI demonstrates that a dHferent focus is appropriate, the conceptual model 
will be revised and investigations in subsequent phases will be planned accordingly. 

4.11.2 Elements of the Conceptual Model 

Key considerations in the TA-49 site conceptual model are summarized in the following 
paragraphs. These considerations are addressed for each SWMU in Chapters 6 and 7. 
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Land use/time frame assumptions: Under current land use patterns in the vicinity 
of TA-49, no pathways or receptors are of significant concern over the 100-yr time frame 
limit tor institutional control specified by 40 CFR 191 and DOE order 5820.2A. However, 
it land use patterns change in the future (tor example, as a result of land transfer to 
Bandelier National Monument), or it dramatic climatic changes occur, long-term exposure 
pathways such as infiltration or intrusion will need to be considered. 

Erosional processes: Erosion of T A-49 near-surface units and consequent transport 
of precipitation by runoff is a potential low-exposure pathway. Thus, the identity quantity, 
and distribution of surface and near-surface contamination needs to be characterized in 
Phase I of the RFI. In addition, the roles of precipitation run-ott and soil erosion and the 
subsequent movement and fate of water and contaminants in the TA-49 environment 
needs to be investigated. Aeolian processes represent another low-exposure pathway 
to be addressed, but they probably are of lesser significance than the surface water 
pathway. Canyon retreat processes are too slow and visually obvious to be of significance 
tor contaminant transport even over very long time frames. 

Infiltration: In general, transport of contaminants through the unsaturated zone to 
groundwater probably is not a pathway of immediate concern at TA-49, based on the 
great depth to the main aquifer and extensive past site characterization efforts which 
indicate the lack of credible groundwater pathways. The magnitude of the source term 
and the appearance of standing water in Core Hole 2, however, requires that this general 
hypothesis be tested for MDA AB. Therefore, infiltration will be addressed during the RFI 
for MDA AB. Shallow infiltration also needs to be addressed for the leachfield at Area 11, 
where small liquid radioactive releases may have occurred. Degraded caps, boreholes, 
and fracture systems represent potential transport pathways of buried contaminants by 
infiltration of surface water, over long time frames. These issues also will be addressed at 
MDA AB during the TA-49 RFI. 

Biological activity: The exhumation of contaminated soil by burrowing animals 
currently occurs at Area 2 of TA-49. This creates a pathway for contaminant dispersal by 
surface runoff and infiltration, as well as through uptake and dispersal by animals and 
vegetation. The environmental significance of this activity will be addressed during the 
TA-49 RFI. 

Human Intrusion: Accidental or deliberate human intrusion into surface and 
subsurface units represents an exposure scenario of low near-term probability but 
potentially high consequence at MDA AB because of the large, long-lived source term. 
Intrusive scenarios have increased significance over very long time frames, when the 
potential hazard of the buried TAU waste remains high but institutional control cannot 
necessarily be ensured. Assessment of this scenario for buried radioactive waste issue 
that is being considered by DOE on a national basis (Hora 1991). However, this scenario 
does not necessarily affect the remedial decision most likely to be selected (i.e., 
conditional remedy) for MDA AB for the assumed period of institutional control (1 00 yr). 

Food chain: The food chain pathway is not considered a credible pathway for the T A-
49 OU because long-term institutional control is assumed for all SWMUs expected to have 
significant source terms (i.e., MDA AB and Area 11 ). 
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Receptors: The maximally exposed human receptors are onsite employees and 
visitors. Other receptors are unlikely to be important.while institutional control is 
maintained. 

4.11.3 Conceptual Model Refinement 

·Additional site characterization data will enable further refinement of the conceptual 
model by providing data that tests hypotheses in the current model. Data obtained during 
the TA-49 RFI as well as new results from other OUs, the ER program's Framework 
Studies, and the Laboratory's Environmental Surveillance group will be integrated into 
updated models. 

Properly refining the site conceptual model is an integral part of building an accurate 
picture of the site processes and pathways important to contaminant migration. As 
appropriate, mathematical models will be derived from the conceptual model to guide later 
data collection, hypothesis testing , risk assessments, and design of the CMS. 

4.12 Summary of General Data Needs 

Table 4.12-1 summarizes the overall data needs for the TA-49 OU as generated from 
discussions of available information earlier in Chapter 4. While this list appears to be long, 
not all of this data is needed for each T A-49 SWMU and the level of detail required is not 
necessarily great. SWMU- specific data needs are summarized in Table 4.12-2 and the 
field sampling plans in Chapters 6 and 7 describe the plan for obtaining the required data. 
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TABLE 4.4-2 

CHARACTERISTICS OF TA-49 BOREHOLES DEEPER THAN 150 FTa 

Well 

DT-5P 

DT-5 

DT-5A 

DT-9 

DT-10 

1-200 (alpha) 

oso (beta) 

CH-1 (Area 1) 

CH-2 (Area 2) 

CH-3 (Area 3) 

CH-4 (Area 4) 

Location 

11131.61 S 9435.54 E 

11099.42 S 9303.06 E 

11147.97 S 9302.77 E 

14280.74 S 13127.35 E 

11327.10S 12994.48 E 

11 098.83 S 9875.97 E 
(SE of Area 2) 

8363.00 S 9189.00 E 
(Water Canyon) , 

10497.43 S. 8436.65 E 

12.5 ft E of hole M, 
Area2 

11494.23 S 8206.40 E 

12032.82 S 9568.7 4 E 

Log sa 

None 

IND, GRN, TEMP 

LL, IND, ML, SL 
GRN, TEMP 

IND, GRN, SL 
TEMP, LL 

IND. GRN, TEMP 
SL 

IND. GRN, VL 

VL 

GR 

EL, GRN, TEMP 

GR 

GR 

Comments; Depth (ft) 

Depth 692 tt: hole 
plugged and abandoned 

Depth 462 tt: hole cased 
0-180: 180-962 ft open 

Depth 1821 tt: cased 
1821 ft: pump 

Depth 1 ,501 tt: cased 
1 ,501 tt: pump 

Depth 1409 tt: cased 
1409 ft; pump 

Depth 189ft; 24-in dia.' 
hole; cased 0-7 ft; open 
hole 7 -_189 ft. 

Depth 180 ft; 24-in dia. 
hole; cased 0-13 ft; 
open hole 13-180 ft. 

Depth 501 tt; cased 
0-500 ft. 

Depth 507 ft; cased 
0-570 ft. 

Depth 300ft; cased 
10-300 ft. 

Depth 303ft; cased 
0-303 ft. 

aGeologlc logs are available for all holes. Other borehole logs which are available include: 

IND =Induction/Electrical and Spontaneous Potential. 
LL =Lateral 
SL =Sonic 
TEMP =Temperature 
GRN = Gamma Ray Neutron 
ML = Mlcrolog 
EL = ElectricaJ 
GR =Gamma Ray 
VL =Video 

TA-49 Operable Unit RR Wo11r Plan 4· May 1l 



Cj;! 
~a 
::!lo 

-a • il 
a .. 
~ 
~ 

:II 
:!I 

~ 
~ ., 
ii' 
:I 

i" 

i 
'< 
~ 

CD 
CD 
N 

15 test holes 
in well-drained 
areas 

a test holes 
near arroyos and 
ditches and in 
poorly drained 
areas 

TABLE4.4-1 

RESULTS OF MOISTURE CONTENT STUDY IN SOILS AND UPPER BANDELIER TUFF AT TA-49 
(Weir and Purtyrnan, 1962) . 

Thickness of Soil Depth at which Depth at which 
(ft) moisture content moisture content 

was less than was less than 
10% (ft) 5% (ft) 

Range Average Range Average Range Average 

0.5-12.4 3.5 2.5-9.0 4.7 7.0-14.0 

2.2-9.0 5.3 4.0-19.0+ 9.5 

Moisture content does not decrease significantly below 5%; the holes range i1 depth from 19 to 49ft. 
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Well 

No. 

DT-5A 

DT-9 

DT-9 

Table 4.4-4 

Summary of Low-Level Tritium Analyses of Groundwater 
from TA-49 Deep Test Wells (from Weir and Purtymun 1962) 

Date Date Well Depth Tritium Computed Ages of 
Same when units Samples 

Collected Analyzed Collected (ft) (T.U.) (yr) 

5-1-60 11--60 1821 2.6 20 

2-16-60 11--60 1325 3.8 13 

5-7-60 11--60 1501 3.5 15 
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Table 4.4·3 

SUMMARY OF AQUIFER PERFORMANCE TESTS OF DEEP TEST WELLS 
ATTA-49 (FROM PURTYMUN AND AHLQUIST, 1986)a 

Well 

Q.HA .Q.U 

Depth (ft) 1,821 1,501 

Depth of Water (ft) 1,178 1,006 

Saturated Thickness (tt) 643 498 

Rate (gal./min) 81 88 

Specific Capacity (gal./minlft) 5.7 22 

Transmissivity (gal./daylft) 11,000 61,000 

Field Coefficient of Permeability (ga.Jday/tt)2 17 122 

aAverage groundwater velocity beneath T A-49 is approximately 345 ftlyr. 
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1,091 
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TABLE 4.6-1 

RETARDATION FACTORS AND DISTRIBUTION COEFFICIENTSa FOR YUCCA 
MOUNTAIN TUFF (FROM THOMAS 1987). 

Element 

Americium 

Cesium 

Neptunium 

Lead 

Plutonium 

Strontium 

Uranium 

Distribution 
coefficient Kd 

(mUg) 
Welded Nonwelded 

1,200 4,600 

290 7,800 

7 11 

5 5 

64 140 

53 3,900 

1.8 5.3 

Retardation 
factor Rm 

Welded Nonwelded 

28,000 24,000 

6,700 41,000 

160 58 

120 27 

1,500 740 

1,200 21,000 

27 45 

acalculated using values of moisture content of 1 0 and 28% and bulk densities of 2.33 and 
1 .48 g/cm3 for welded and nonwelded tuff. Values are for aqueous solution/crushed tuff 
media. 
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Table 4.7-1 

PLUTONIUM RADIOCHEMICAL ANALYTICAL RESULTS FOR SOIL 
AND SEDIMENTS ATTA-49 IN 1983 AND 1984 

Location 

TA-49/Bandelier boundary 
Near DT-9 

Sedjments 

Water Canyon at State Road 4 
Water Canyon at Rio Grande 
Ancho Canyon at State Road 4 
Ancho Canyon at Rio Grande 
Frijoles at Bandelier 
Frijoles at Rio Grande 

Sedjments jn TA-49 

Station 1 
Station 2 
Station 3 
Station 4 
Station 4A 
Station 5 
Station 6 
Station 7 
Station 8 
Station 9 
Station 10 
Station 11 

Station 1 
Station 2 
Station 3 
Station 4 
Station 4A 
Station 5 
Station 6 
Station 7 
Station 8 
Station 9 
Station 10 
Station 11 

Year 

1984 
1984 

1984 
1984 
1984 
1983 
1983 
1984 

1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 

1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 
1984 

238pu 

(pCVg) 

0.000 ± 0.002 
-0.006 ± 0.010 

0.002 ± 0.003 
-0.001 ± 0.002 
0.003 ± 0.003 

-0.003 ± 0.008 
0.001 ± 0.000 

-0.002 ± 0.004 

0.004 ± 0.002 
0.006 ± 0.002 
0.086 ± 0.014 
0.001 ± 0.002 
0.003 ± 0.002 
0.002 ± 0.002 
0.000 ± 0.002 
0.000 ± 0.000 
0.005 ± 0.004 
0.005 ± 0.004 
0.003 ± 0.002 

-0.005 ± 0.002 

-0.001 ± 0.004 
-0.001 ± 0.004 
0.012 ± 0.006 

-0.002 ± 0.036 
0.000 ± 0.001 
0.001 ± 0.004 

-0.001 ± 0.004 
0.002 ± 0.005 
0.001 ± 0.005 

-0.001 ± 0.003 
-0.001 ± 0.003 
-0.004 ± 0.004 

239,240pu 

(pCi/g) 

0.024 ± 0.006 
0.035 ± 0.010 

0.003 ± 0.004 
0.001 ± 0.002 
0.008 ± 0.004 

-0.001 ± 0.004 
0.0011 ± 0.000 

-0.003 ± 0.004 

0.125±0.016 
0.356 ± 0.036 
3.10 ± 0.240 
0.004 ± 0.002 
0.009 ± 0.004 
0.041 ± 0.010 
0.018 ± 0.006 
0.000 ± 0.000 
0.007 ± 0.004 
0.071 ± 0.012 
0.006 ± 0.004 
0.017 ± 0.006 

0.003 ± 0.005 
0.009 ± 0.005 
0.535 ± 0.062 
0.007± 0.007 
0.078 ± 0.017 
0.013 ± 0.007 

-0.002 ± 0.004 
0.006 ± 0.006 
0.027 ± 0.010 
0.001 ± 0.004 

-0.004 ± 0.002 
0.008 ± 0.009 

RegionaiBackground 1978-1985 0.006 0.006 

Chapter4 

(a) TA-49 data from Purtymun and Ahlquist (1986). ±values represents twice the uncertainty term for 
that analysis. Negative results represent samples for which the net experimental count rate (sample 
rate - background) tess than zero. Background data are from Table G-32 of the 1989 ESG report 
(ESG 1990). 
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TABLE 4.11·1 

SUMMARY OF TA-49 SITE CONCEPTUAL MODEL ELEMENTS 

Pathway/Mechanism 

Atmospheric Resuspension 

Surface Water Run-Off 

Soils/sediments 

Alluvial Aquifers 

TA-49 Operable Unit RFI Wol1c Plan 4· 

ConceptS/Hypotheses 

• Entrainment is limited to contaminants in 
surface soils and sediments. 

• Entrainment and deposition are affected by soil 
properties. 

o Atmospheric conditions affecting entrainment, 
dispersal, and deposition include wind speed, 
direction, and stability. 

o Precipitation that does not infiltrate will become 
surface run-off, evaporate, or transpire. 

o Surface run-off is concentrated by natural 
topographic features or manmade diversions. 
Local topographic lows can cause water to pond 
on the mesa top, but most surface water will 
flow into canyons. 

o Solutional contaminant transport by surface run
off can occur, but mass movement by 
suspended particles or local bed sediments will 
dominate. 

o At the present time, surface run-off is unlikely to 
carry contaminants above action levels beyond 
the T A-49 boundary or into major side canyons. 

o Surface soil erosion and sediment transport Is a 
function of run-off intensity, vegetation, 
topography, and soil properties. 

o Contaminant movement will be retarded by 
sorption onto natural organics, clays, and other 
highly sorptive phases. 

o Contaminants dispersed on surface soils can be 
transported by run-off and concentrated in 
sedimentation areas of drainages. 

• Erosion of drainage channels can extend back 
to the source area. 

• Ephemeral alluvial aquifers may exist in Water 
and Ancho Canyons but are unlikely to receive 
detectable contaminants from TA-49. 

• Surface run-off In canyons may infiltrate into 
sediments of channel alluvium. 

• Flow in alluvial aquifers under saturated 
conditions will be down-channel and can be 
represented by a porous medium continuum 
model. 

• Water in alluvial aquifers may enter the 
underlying tuff. The process will depend on the 
properties of the interface between the 
saturated alluvium and unsaturated tuff. 

May1. 
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Vadose Zone Transport/Infiltration 

Saturated Flow 

Vapor Transport 

Lateral Flow at Unit Contacts 

Erosive Exposure/Soil Erosion 

TA-49 Operable Unit RFI Work Plan 4-

Chapter4 

• Infiltration into surface soils depends on the rate 
of rainfall or snowmelt, antecedent soil water 
status, depth of soil, rate of transpiration, 
antecedent soil and tuff water content, and soil 
and tuff hydraulic properties. 

• 1 ntiltration into the tuff depends on the 
unsaturated hydraulic properties of the tuft. 

• Joints and fractures in the tuff may provide 
additional pathways tor infiltration to enter the 
subsurface regime. 

• Unit contacts and unit characteristics (e.g. surge 
unit) can strongly affect lateral flow. 

• Movement of contaminants by liquids in the 
unsaturated zone would occur primarily by 
suspended solids. 

• Fractures may affect liquid transport. Their role 
is dependent upon soil water content. Above a 
critical water content, fractures are expected to 
facilitate flow and transport. Below the critical 
water content, only unsaturated flow is 
significant and rock matrix properties will 
dominate the hydraulic response. 

• Significant saturated flow in tuff is unlikely to be 
a factor at TA-49. 

• Transient rather than steady state conditions 
may describe the hydraulic character of the near 
surface, but equilibrium conditions prevail at 
depths below about 20 ft. 

• Liquid flow in tuff under ambient conditions can 
be represented by a porous medium continuum 
model. 

• A non flowing condition exists below the 
influence of transient surface moisture effects. 

• Contaminant movement will be retarded by 
sorption onto natural organics, clays, and other 
sorptive media in the soils and tuff. 

• Vapor-phase processes are not important for 
any TA-49 contaminants; volatile T A-49 
contaminants (notably tritium) are present only 
in very limited quantities. 

• Contrast in hydraulic properties between 
stratigraphic units may divert flow laterally, or 
cause a perched water zone to develop. 

• Laterally diverted flow may find surface 
expressions as springs or seeps. 

• Perched water zones may provide localized 
areas where saturated flow conditions occur. 

• The erosion of surface soils is dependent on 
soil properties and vegetative properties, slope 
and aspect, exposure to wind, and run-off 
intensity and frequency. 
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Mass Wasting 

Biological Transport 

Receptors 

Containment Release Mechanisms 

TA-49 Operable Unit RFI Wo'* Plan 4· 

• Erosion is controllable by natural and artificial 
surface features. 

• Depositional areas as well as erosional areas 
are determined by the above factors. 

• The loss of rock from canyon walls is a 
discontinuous, observable process. 

Chaf 

• The present rate of mass wasting is too slow to 
be significant at TA-49, even on a very long time 
frame. 

• Burrowing animals (mainly pocket gophers) 
represent the primary biological dispersal 
mechanism for T A-49 contaminants. 

• Biologically exhumed material can be dispersed 
subsequently by surface water, air erosion and 
vegetation. 

• On site workers represent the maximally 
exposed populations while institutional control is 
maintained. 

• Recreational users are assumbed to represent 
the maximally exposed population if institutional 
control is lost. 

• Surface erosion (run-off ana r.asuspension) and 
burrowing animals represent the most signific~nt 
(low-risk) current release mechanisms. 

• Over very long time frames, infiltration and 
human intrusion screnaries must be considered. 

May1 
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TABLE 4.12·1 

SUMMARY OF GENERAL DATA NEEDS FOR THE TA-49 OU RFI. 

Objective 

Site Hydrology 

1 . Characterize stratigraphic properties related 
to potential contaminant transport pathways at 
MDAAB 

2. Determine site physical, mineralogic, and 
hydrologic properties important to unsaturated 
transport 

3. Characterize role of joints and fractures as 
barriers or pathways for contaminant 
migration 

Site Morphology 

1. Identify surface geology, unit contact 
expressions, and paleoerosional surfaces 

2. Characterize drainage morphology at MDA 
AB 

3. Characterize fault zones under MDA AB and 
their potential impact on contaminant 
transport 

4. Determine rate of erosion 

TA-49 Operable Unit RFI Wonc Plan 4-

Data Need 

• Locations for subsurface characterization 
• Borehole cores and lithologic logs to confirm 

depths and nature of rock unit contacts 

• Physical, hydrologic, chemical, and mineralogic 
analysis of soils, tuff, and fill material in 
fractures and joints 

• Downhole borehole logs to identify changes in 
moisture, density, and mineralogy with depth 

• Downhole video and direct observation of 
subsurface fractures, joints, and unit contacts 

• Retardation factors for indicator contaminants 
with T A-49 tuff and soil 

• Isotope dating of water extracted from core 
holes and tuff 

o Moisture content and flux in bulk _tuff, soils, and 
fill materials -~ ----- ~-..; 

o Maps of fracture patterns from cores, boreholes, 
open shafts, and surface exposures 

o Hydrogeochemical characterization of filling 
materials 

o Characterization of impermeable zones and 
areas with elevated moisture 

o Geologic map of TA-49 OU from exposed units 
in Ancho and Water Canyons and borehole data 

o Map of erosional and depositional areas and 
drainage pathways 

o TA-49 fault map from field examination, 
seismology, and boreholes 

o Dates, frequency, and volumes of surface 
erosion and mass wasting events 

May 1992 
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Contaminant Sources 

1. Identify contaminants at each SWMU 

2. Quantify contaminants at each SWMU. 

3. Determine OU-wide background levels in soil, 
tuff, and groundwater 

contaminant Migration 

1. Identify any migration of contaminants at each 
SWMU 

Baseline Risk Assessment 

1. Identify potential receptors for each pathway 

2. Determine contaminant fate and transport 

3. Assess contaminant levels against action 
levels and other guides 

4. Assess exposure threat to human health for 
the no further action remedial alternative 

Potential Remedial Ahematlves 

1. Assess potential remedial measures 

TA-49 operable unn RFI Wottc Plan 4· 

Chap 

• Verify contaminants at release points 

• Field and laboratory analyses for chemical and 
radiological contaminants 

• Media background levels for TA-49 
contaminants 

• Sample analyses along preferential migration 
paths 

• Field screening and surveys to guide field work 
(verified by laboratory measurements) 

• Mobile contaminant identification 

• Exposure points for each major pathway and 
human access probabilities 

• Future land use scenarios 

• Physicochemical data on processes associated 
with site contaminants, as outlined above 

• Action levels or other applicable guides for site 
contaminants 

• Summary of reference doses and slope factors 
for site contaminants 

• Data and analysis regarding effectiveness of 
each reasonable remedial alternative 

• Identification of pathways to be blocked, 
exposure scenarios, and land use scenarios 

• Evaluation of ease of implementation, long term 
effectiveness, and cost 

Msy1 
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Figure 4.3-1 
Distribution of soils 
at TA-49 (adapted 
from Nyhan et. al., 
1978). 

State Road 4 

Soils Legend 
FR Frjoles fine sandy loam 
HA Hackroy sandy loam 
HR Hackroy-Rock outcrop complex 
NJ Nyjack loam 
PG Pogna fine sandy loam 
RF Rock outcrop, frigid 
RS Rock outcrop, steep 
TL Typic Eutroboralfs, fine loamy 
TR Typic Ustorthents-Rock outcrop complex 
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Figure 4.3-1 Locations of experimental areas, deep test wells, and 
3 soil/sediment sampling stations at TA-49 (adapted from ESG 1989). 
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MOISTURE CONTENT. IN PERCENT BY VOLUME 
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Figure 4.4-1 Moisture measurements in selected test-holes at TA-49. 
Test holes 5M-2 and 6M-1 were in well drained areas, test 
hole 1 M-3A was in a disturbed soil area which collected water 
(adapted from Abrahams, Weir, and Purtymun, 1961 ). 
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Fig. 4.4-3 Generalized contours on top of the main aquifer (adapted from Purtymun and Johansen 1974). 
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Figure 4.4-4 Surface and ground-water sampling locations within and near the Laboratory. 
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Figure 4.5-1 Ashflow units 4 and 6 and surge deposit unit 5 of the Tshirege Member of 
the Bandelier TufT at TA-49 (adapted from Purtymun ana Stoker 1987). 
The upper photograph shows the outcropping of Unit 5 one quarter mile 
northwest of well DT-9. The lower photograph shows units penetrated 

by the calilbration shaft at Area 10 at a depth of about 60ft below the surface. 
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CHAPTER 5 ASSESSMENT AND REMEDIATION CONSIDERATIONS 

This chapter contains a discussion of assessment and remediation considerations 
pertinent to the development of the T A-40 OU work plan. Sections of Chapter 5 are listed 
below. 

• 5.1 Action, Background, and Screening Levels 

• 5.2 Applicable, Relevant, and Appropriate Regulations 

• 5.3 Buried TAU Considerations 

• 5.4 Potential Remedial Actions 

• 5.5 Technical Approach 

• 5. 6 Decision Process 

• 5. 7 Data Quality Objectives Process 

• 5.8 Field and Analytical Data Quality Requirements 

The information described under these categories, combined with the environmental 
setting and conceptual model discussed in Chapter 4, lead directly to the SWMU-specific 
field characterization plans in Chapters 6 and 7 and the recommendations tor no further 
action (NFA) in Chapter 8. 

5. 1 Action, Background, and Screening Levels 

5.1.1 Definitions 

Action levels are decision criteria used to determine whether further action is required at 
known release sites. The philosophy underlying the application of action levels is 
described in proposed Subpart S and in Section 3.5.2.2 of the IWP. For areas where 
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action levels are exceeded, a Corrective Measures Study (CMS) may be required, but 
remedial action may not always be necessary. For example, this may be true for MDA AB. 
where long-term institutional control will probably be required for the foreseeable future, 
regardless of other corrective measures which might ultimately be applied. 

In this OU work plan, screening levels are preset analytical survey levels, at or below the 
most conservative action levels which are likely to be set for TA-49 SWMUs, which are 
used to survey surface areas and screen discrete samples for radioactivity levels. For the 
TA-49 OU, a screening level of 10 pCVg is proposed (see ensuing discussion). 

Background levels are the levels of contaminant elements or compounds that are 
expected to occur naturally (or at fallout levels, in the case of some radionuclides) in site 
media. 

Values for background levels and for action levels, which either are listed in Table F of the 
IWP or have been used in cleanup activities at other installations, for T A-49 indicator 
contamints are discussed in the following sections and are summarized in Table 5.1-1. 
Table 5.1-1 also lists detection limits tor the survey and analytical methods proposed for 
use in the TA-49 RFI. 

5.1.2 Indicator Contaminants 

Past site activities involving hazardous and radioactive materials at TA-49 were limited 
almost exclusively to well-documented hydronuclear and related experiments during the 
1959 to 1961 time frame, and significant contaminants are believed to be limited to a small 
set. As discussed in Chapters 4, 6, and 7, there is a high probability that minor 
contaminants that also might be present will be associated with the limited set of primary 
contaminants. These circumstances make it appropriate to select a set of indicator 
contaminants that can be used to limit the number of analyses required to characterize 
the nature and extent of contamination at TA-49 SWMUs. The primary analytical indicators 
for TA-49 contamination are the following: 

• alpha spectrometry (which yields plutonium-238, plutonium-239/240, 
and americium-241 levels); 

• gamma spectrometry (which yiek:is gross gamma radioactivity, americium-
241, and cesium-1371evels); 

• total uranium; 
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• gross alpha/beta radioactivity; and 

• RCRA regulated metals (which notably includes beryllium and lead) 

For specific SWMUs discussed in Chapters 6 and 7, it may be appropriate to expand or 
contract this list (e.g., SVOCs, PCBs, and isotopic uranium might be added). 

5.1.3 Action Levels 

Table 5.1-1 lists background and action levels for indicator contaminants for TA-49 soils, 
sediments, and shaft backfill materials (the dominant contaminated media at TA-49). 
Action levels for lead, beryllium, and semivolatile organic compounds (SVOCs) are taken 
from Appendix F of the IWP, which lists SubpartS action levels for soil, water and air as 
derived from the Safe Drinking Water Act and from health-risk-based criteria (EPA 1989). 
These action levels are applicable to extremely conservative exposure scenarios such as 
residential use, which are much more conservative than required for scenarios assumed 
for the TA-49 OU. Thus, there is the likelihood that baseline risk assessment following the 
T A-49 RFI will show that acceptable contaminant concentrations at the T A-49 OU may be 
significantly higher than these levels. Radiological levels which can trigger Phase II 
investigations currently are being developed by the Laboratory ER program's Risk 
Assessment technical team and will be available in sufficient time for analysis of Phase I 
data from the T A-49 RFI. 

Except for those cases where action levels are listed In Appendix F of 
the IWP, this OU work plan makes no attempt to suggest action levels. 
Instead, action levels tor TA-49 indicator contaminants which actually have been used for 
cleanup efforts at other installations, or which otherwise have been proposed, are noted 
below. These levels are then used to establish reasonable screening levels for theTA-
49 RFI which are appropriate for credible exposure scenarios at the OU. The screening 
levels also may be useful in the process of establishing criteria (including action levels) for 
deciding whether to terminate the RFI/CMS process, conduct Phase II sampling, or move 
directly to a CMS. 

A surface soil action level for total uranium of 35 pCi/g (approximately 50 ppm for natural 
uranium) has been adopted as appropriate for unrestricted site use at numerous sites 
throughout the United States (NRC 1981). This soil level was developed from the 
Nuclear Regulatory Commission (NRC) Branch Technical Position on uranium mill tailings 
sites and similar action levels for uranium have been developed by DOE for its Formerly 
Utilized Sites Remedial Action Program (DOE 1987 a,b). 
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A surface soil action level of about 17 pCilg for the sum of all TAU constituents was 
proposed (but not finalized) by EPA in 1977 for unrestricted (i.e., residential) site use 
(EPA 1977). Recently issued guidance from EPA implies a soil action level for plutonium-

239 of about 39 pCi/g for 1 o-s lifetime risk f;r residential use (EPA 1991 }. Both 
of these action levels probably are overly conservative for forseeable exposure 
scenarios at TA-49. Indeed, higher values have been proposed or actually used in TAU 
site cleanups (Healy 19n; Healy et al. 1979a,b). For example, for cleanup of Enewetak 
Island, a TAU action level of 35 pCi/g was used for a residential use scenario and 
substantially higher values were used for agricultural and recreational use. 

Based on available information, the AFI is very likely to show that contamination at some 
TA-49 SWMUs is very localized and discontinuous. Therefore, the proposed field 
investigation will evaluate the spatial heterogeneity and nature of hot spots. The 
maximum geographical areas and contaminant concentrations for which it is appropriate to 
average hot spots may be specified as part of risk assessment following the RFI. For 
example, for Area 1 an area might be proposed as 125 x 125 ft because this covers the 
hydronuclear shafts in Area 1 . A maximum TAU concentration of ten times the action 
level set by risk assessment might be proposed as an appropriate maximum concentration 
for an individual sample that can be used for area averaging. However, because such 
decisions are not essential to the purposes of the RFI, setting of these parameters is 
deferred to subsequent risk assessment activities. 

5.1.4 Screening Levels 

Screening and survey techniques for radioactive constituents in soils and subsurface 
samples will be used heavily during the TA-49 A Fl. Appendix F describes the hand held 
and tripod-mounted survey instruments and the vehicle-based spectrometry system 
which will be used for radiological surveys. These systems detect gamma and low-energy 
x-ray emmission characteristic of TAU, fission products, and uranium over the energy 
range 10 KeV to 2.0 MeV. A vak.Je of 10 pCVg is chosen for the radioactive screening 
level. This value is below the most conservative action levels that are likely to be set for 
the TA-49 OU, and are well above background levels and detection limits of the 
radiological survey instrumentation (see Table 5.1-1 and Appendix F). The radioactivity 
screening level will be used as a criterion for sampling hot spots and for guiding other 
aspects of the field investigation. 

5. 2 Applicable, Relevant, and Appropriate Regulations 

Module VIII of the HSWA Permit establishes Corrective Action Requirements (CARs). 
Task IV, Investigative Analysis, specifies that the permittee rrust identify all relevant and 
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applicable standards for protection of human health and the environment. Task VL 
Identification and Development of the Corrective Action Alternative or Alternatives. 
further specifies that based on the results of the RFI, the Permittee must identity, screen, 
and develop the alternatives for removal, containment, treatment, and/or remediation of 
contamination based on objectives established for corrective action. Cleanup 
requirements can be divided into three categories: 

• Contaminant-specific requirements which address specific contaminants; 

• Location-specific requirements which are based on a specific site 
setting; and 

• Action-specific requirements associated with specific response actions . 

In the absence of more information about contaminant types and concentrations at the 
SWMUs being investigated in this OU work plan, the identification of CARs at this time 
would be premature. The full tabulation of location-specific, contaminant-specific, and 
action-specific requirements will be provided in future technical reports as adequate 
SWMU information is obtained through the RFI process. 

5.3 Burled TRU Considerations 

The current definition of transuranic waste (TAU) can be found in 40CFA191 (EPA), DOE 
Order 5820.2A, and 10CFR61 (NRC). At present, TAU is defined as wastes with greater 
than 100 nCi/g of long-lived alpha emitters (half-life greater than 5 yrs). However, 
isotopes not strictly meeting this definition, such as the beta-emitter plutonium-241 , 
sometimes are considered TAU components. 

Preliminary identification of potential response actions, as well as exposure routes and 
receptors for potential contaminant transport pathways, are discussed for MDA AB in 
Sections 4.8-4.11 of this OU work plan. Long-term institutional control accompanied by 
site stabilization, monitoring, and maintenance is identified as the likely remedial 
alternative for MDA AB. Therefore, the focus of the field investigation of MDA AB is 
related to an evaluation of site hydrogeochemical factors related to modeling long-term 
migration potential, and not on source term characterization. 
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5.3.1 Burled TAU Management 

Areas 1 , 2, 2A, 2B, 3, and 4 were created during the underground hydronuclear and 
related experiments during the period 1959-1961 and contain the vast majority of 
contaminants at TA-49. By 1971, these areas had been designated collectively as a 
buried TRU disposal area (MDA Y). In 1986, the designation was changed to MDA AB 
and the site was listed as a RCRA hazardous waste site. 

Table 5.3-1 lists the major radionuclides contained in the MDA AB shafts as a function of 
time. It can be seen that (except for the beta-emitter plutonium-241) the radioactive 
content of MDA AB is almost unchanged in the 30 yrs since it was introduced to the site. 

Currently, MDA AB is managed pursuant to the requirements of DOE Order 5820.2A on 
Radioactive Waste Management (DOE 1988). This order defines "Buried Transuranic 
Waste" and specifies characterization, monitoring, and closure requirements applicable to 
MDA AB. Order 5820.2A references the "Comprehensive Implementation Plan for the 
DOE Defense Buried TAU-Contaminated Waste Program" (DOE 1987b). These two 
documents cite the following three basic site-closure strategies that could be used singly 
or in combination, depending upon site-specific and regulatory requirements: 

(a) leave waste in place with enhanced monitoring; 

(b) leave waste in place, use enhanced confinement or in-situ immobilization 
techniques, and provide enhanced monitoring; and 

(c) retrieve, process, and dispose of the TRU at the Waste Isolation Pilot Plant. 

According to the buried waste implementation plan, the costs of strategies ( a) and ( b) are 
comparable, but alternative (c) is more expensive by a factor of 7 (DOE 1987b). Because 
of the high costs and risks involved with option (c), this course of action is likely to be 
viable only if the potential for waste migration is found to be significant. 

In risk scenarios addressed in DOE Order 5820.2A, three premises are assumed explicitly 
in the analysis of potential remedial actions. These premises also are assumed in the TA-
49 RFI wori< plan. First, it is assumed that DOE will maintain institutional control over the 
buried TRU waste site for 100 yr beyond 1985. Second, the basic time period for long
term analysis is set at 1000 yr beyond 1985 because EPA and Nuclear Regulatory 
Commission (NRC) guidelines specify 1 000 yr as a reasonable time for projected 
calculations. Third, it is assumed that the entire current TRU waste source (>99%) would 
be removed if the waste removal and closure option were exercised. 

The choice of time domain crucially impacts the RFI/CMS for waste sites such as MDA AB 
because of the uncertainties introduced into risk assessment scenarios by the long half
lives of TRU radioisotopes. In the TA-49 wori< plan, the 1 00-yr institutional time frame is 
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used to develop the RFI, but long-term uncertainties with this approach are pointed out. 
As mentioned earlier in the T A-49 work plan, the Laboratory's Long-Range Site 
Development Plan assumes that the present institutional use and control of T A-49 will be 
continued for the indefinite future. 

5.3.2 MDA Surveillance Program 

In 1979, the DOE issued interim operational criteria for radioactive waste areas owned or 
operated by DOE and its contractors. In response, the Laboratory prepared an interim 
environmental surveillance plan for radioactive waste areas (Hansen et at. 1980). 
Because of classification difficulties, the plan originally did not include MDA AB, but 
subseque~tly this area was ad.Ped to the list of disposal areas covered by the sur:veil@_nce 
program. This program consists of abbreviated surveys of each buried waste area on an --annual basis and a more comprehensive study of each area approximately every 5 yr. 

General objectives and sampling strategies for the Laboratory's buried waste areas are 
given in Hansen et at. (1980). Although this plan calls for subsurface sampling as 
appropriate during the more intensive studies, thus far sampling at MDA AB has been 
limited to surface soils and sediments, vegetation, deep groundwater, and surface n.:rnott-~ 
on an opportunistic basis. A study in 1987, referred to as the "A411 survey," is the only 
intensive study of this type that has been carried out at TA-49. MDA AB is scheduled 
again for intensive study under this program in FY93 or FY94. It is intended that the RFI 
workplan also will serve the purposes of this surveillance program. 

The results of the 1987 A411 survey study are cited extensively in this OU work plan. 
The analyses were carried out by essentially the same methods and analytical quality 
levels as proposed in this OU work plan, i.e. analytical data quality of Level Ill was obtained. 
Detection limits for the A411 survey therefore are approximately those cited in 
Table 5.1-2. 

5.3.3 TAU and LL W Waste Volumes In MDA AB 

Under the Defense Buried Transuranic Waste Management Program and 40 CFR 191, 
wastes resulting from defense programs with TAU concentrations greater than 1 00 nCi/g 
require special consideration. A significant portion of the contaminated backfill material 
and tuff near the bottoms of the MDA AB experimental holes may be presumed to have 
concentrations of plutonium exceeding this criterion. A crude estimate of the maximum 
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volume of material meeting or exceeding the TRU criterion can be calculated by assuming 
that the alpha contamination is distributed uniformly through a spherical volume of about 

100m3 {diameter 5 to 6 m) at the bottom of each of the 44 experimental holes containing 

SNM, for a total volume of about 4400 m3 (Purtymun and Stoker 1987). With these 

assumptions, the TRU contamination would be distributed throughout the 4400 m3 

volume. By using an average density of about 1.5 g/cm3 for tuff, an average 
concentration of about 400 nCi/g then can be estimated for the dominant TRU 
contaminant (plutonium-239). 

A similar crude estimate of the total volume of contaminated material that might have to be 
removed to obtain all the TRU and low-level waste also can be made (Purtymun and 
Stoker 1987). Assuming uniform distribution of the plutonium throughout rectangular 
solids having a thickness of 5 m and the area encompassed by the experimental holes, 

the estimated volume is about 36,000 m3, with an average concentration of about 50 
nCilg of plutonium-239. 

5.4 Potential Remedial Actions 

5.4.1 General 

In the observational approach, an attempt is made to identify the most likely remedial 
actions ultimately to be carried out at the OU, given the current state of understanding of 
the release sites, so RFIICMS can be focussed as tightly as possible. In this section, 
potential response actions for TA-49 SWMUs are discussed. Tables 5.4-1 and 5.4-2 
summarize reasonable remedial measures that can be hypothesized for TA-49 SWMUs, 
based on current information and hypotheses. Testing the validity of these hypotheses 
is a key focus of the TA-49 RFI. The final selection of remedies will be based on risk 
assessment, using data gained from the RFVCMS process. 

For some TA-49 SWMUs, it is quite likely that cumulative releases above action levels, 
currently set or above the most conservative levels likely to be proposed, will not be 
found in the RFI, in which case no further action will be proposed. For other SWMUs, only 
minor remedial action, such as selective removal of surface debris and surface soils, 
backfill of the open Area 1 0 shaft, and revegetation is likely to be required. For Area 11 
and MDA AB, more extensive actions may be required as described below. 

Limited voluntary corrective action {VCA) to selectively remove near-surface 
contaminated piping and other debris is proposed in Phase 1 to facilitate site 
characterization and to eliminate easily-removed potential source terms. Other highly 
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localized contamination sources such as soil hot spots and lead bricks which might be 
found also will be removed in Phase I, if feasible. As discussed in Chapter 3. VCAs are 
highly limited by the Laboratory's present waste disposal capacity. 

5.4.2 Potential Remedial Actions for Area 11 

For Area 11, only the radiochemical leachtield is likely to be of environmental concern. 
Phase I sampling of the leachfield area is designed primarily to determine the extent of 
contamination so that reasonable remedial actions can be evaluated during the CMS (if 
required). Contiguous management of Area 11 with MDA AB, for which institutional 
control is the most likely remedial action, is likely. 

Excavation and disposal of the leactlfield is an option which the TA-49 OU work plan 
addresses in the field characterization plan. Assuming that the leachfield contamination 
is restricted to an area of about 50 x 30 ft and a depth of about 5 ft, that the waste fits the 

LLW criteria, and that a cost of about $300/yd3 will be incurred for disposal at a Laboratory 
waste disposal site, excavation costs of about $1 OOK would be incurred. These 
estimates do not, of course, include sampling costs to determine the boundaries of the 
plume, characterize the waste, and verify the efficiency of waste removal. 

lmplacement of a down-gradient sediment trap to capture slightly contaminated 
sediments transported by runoff from Area 11 will be considered as a VCA during Phase II 
of the RFI or during the CMS. 

5.4.3 Potential Remedial Actions for MDA AB 

Voluntary corrective actions will be carried out as appropriate, as discussed in Chapter 2 of 
this OU work plan. 

5.4.3.1 Long-term Institutional Control 

For the buried TRU waste at MDA AB, the preferred remedial action most likely to be 
identified by the AFIICMS is long-term institutional control accompanied by site 
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stabilization, monitoring and maintenance. This hypothesis assumes that the RFI will 
confirm that infiltration is not a credible pathway tor MDA AB. 

Potential site stabilization methods include capping with a vegetative cover to control 
erosion and infiltration. An engineered subsurface (e.g., a rock cobble layer) to reduce 
vulnerability to burrowing animals would be a logical component of the barrier. 

Removal of the asphalt pad and the contaminated till covering Area 2 prior to capping also 
is a remedial possibility, as described in the following subsection. Based on the RFI, it is 
possible that construction of a sediment trap downgradient from Area 2 will be considered 
to limit transport of contaminated sediments toward Water Canyon and Ancho Canyon. 

5.4.3.2 Excavation and Removal 

Selective removal of contaminated soil and near-surface debris at MDA AB is likely to be 
required and may be carried out as VCAs during the RFI/CMS. 

In principle, excavation and removal of the deeply buried wastes in MDA AB could be 
carried out. However, as described in this section, associated with this remedial option 
are profound technical, risk, and financial implications such that this option is reasonable 
only if significant potential for waste migration is found during the RFI. 

DOE estimated in 1987 that excavation of the buried waste at MDA AB, separation of the 
TRU and LLW components, on-site burial of the LLW and shipment of the TRU to an off
site facility would cost about 1 billion dollars (DOE 1987a). The estimate assumed a burial 

volume of 36,000 m3 within 1.8 acres. This option, therefore, is an extremely costly one, 
the expense of which would strongly impact the funding available for other remedial 
actions at the Laboratory. The value of the recovered TRU would have negligible value 
due to its dilution by subsurface materials. 

Excavation also incurs a significant risk of generating substantial hazards for on-site 
personnel and off-site populations. For example, remedial workers would bear the risk 
posed by the physical hazards of deep excavation work of the type which would be 
required. This risk would be aggravated further by significant waste recovery difficulties 
caused by the large volumes of structural metal and other debris present in the shafts. In 
addition, by its nature excavation would greatly disturb the stability of the site and 
tremendously increase the possibility for generating radioactive airborne contamination 
releases both on and off site. Disruption of the native soil cover also would strongly affect 
its ability to impede infiltration. 
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Other practical issues would attend the excavation and removal option for MDA AS. For 
example. it is unlikely that retrieval of >99% of the TRU contaminants. as specified by DOE 
Order 5820.2A, could be ensured by using current technology without removing a huge 
volume of tuff. Removal of such volumes would cause environmental disruption of a 
significant portion of TA-49 that currently is not affected by existing wastes. Further, 
because much or all of the retrieved waste would likely fit the criteria for mixed 
hazardous/radio-active waste (that is, both radioactive and hazardous components are 
present), the waste could not be disposed of until the Laboratory's mixed waste treatment 
and disposal facility is completed (1997 at the earliest). 

Also of significance is the impracticality of shipping the separated TRU fraction off-site 
under foreseeable schedules. Currently, the Laboratory plans to ship certified LANL TRU 

wastes to WIPP at a rate of about 120 shipments per year, with a restriction of 5.7 m3 of 
waste per shipment (Orypolcher, 1992). These Laboratory TRU waste restrictions apply 
to newly generated operational waste and stored wastes from past operations as well as to 
wastes recovered during environmental restoration activities. At least 700 to 800 
truckloads would be required to handle TRU wastes from MDA AS alone, assuming the 
waste volumes calculated earlier in this section. Such volume restrictions apply whether 
these shipments are made to WIPP 6r to another TRU disposal or storage facilitp In 
addition, the shipments probably woJia-go through Santa Fe and other populated areas, 
with attendant public concern and risk considerations. 

Although the TA-49 RFIICMS may show that massive excavation of the deeply buried 
wastes is not feasible for reasons discussed above, selective soil excavation clearly may 
be practical for localized surface/near-surface contamination at MDA AS, particularly in and 
around Area 2. For example, the contaminated backfill covering the Area 2 pad could be 

removed. Assuming that 4300 yd3 would have to be removed (120 x 120 tt area and an 
8-ft depth), that the waste meets the LLW criterion, and that costs for on-site disposal are 

about $300/yd3, excavation alone would amount to about $1.3 million. These costs, of 
course, do not reflect associated expenses, including sampling, to define the area to be 
excavated, waste characterization, verification sampling to confirm the effectiveness of 
waste removal, and site restoration costs . 

5.4.3.3 In situ Treatment Options for MDA AB 

If the RFIICMS for the TA-49 OU determines that further stabilization of the buried waste 
at MDA AB is desirable, a number of in situ treatment options could be considered. 
However, all such methods that might seem feasible at present, generally incur significant 
risk and expense because they require intrusion into a source that is highly contaminated 
with radioactivity and that is complicated by large amounts of buried structural debris. In 
situ technologies that are currently available also suffer drawbacks on an individual basis. 
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For example, vitrification has never been demonstrated at the depths required at T A-49 
and would be complicated by the large amounts of buried metallic debris. Liquid 
extraction technologies have never been demonstrated for this type of application and 
have nuclear criticality implications (see below). In situ extraction also presents the 
possibility of unintended solubilization and transport of contaminants. Grouting and clay 
injection schemes suffer from similar concerns. 

5.4.3.4 Criticality Considerations 

As long as water is not introduced into the MDA AB, the fissile inventory in any 
experimental hole is insufficient to attain criticality under any circumstances (Penneman 
1991 ). However, calculations show that the inventories of plutonium and enrich~Q. 
uranium within some ex erimental holes at MDA AB theoretical! are sufficient to form a 
critical mass when assembled under certain condttions in an aqueous environment - ----(Penneman 1991). The possibility for criticality conditions to be attained naturally are 
negligibly small, but cannot be ruled out categorically for some remediation schemes that 
could be contemplated. Recovery (concentration) with liquid extractants represents one 
such problematical scheme. Although criticality is extremely unlikely under any 
circumstances because of the dilution of SNM in subsurface materials, this issue would 
have to be considered seriously if remedial measures involving treatment with fluids were 
contemplated. 

5. 5 Technical Approach 

The goal of the RFI for the TA-49 OU is to ensure that the environmental impacts 
associated with past and present activities at T A-49 are investigated in compliance with 
the laboratory's RCRA Part B (HSWA module) permit. To accomplish this goal, the nature 
and extent of contamination must be identified, leading to assessment of risk to human 
and environmental receptors along any reasonable environmental pathways that may lead 
to potexposure. In addition, for MDA AB site geotechnical data must be developed which 
relates to modeling of contaminant transport over substantial periods of time. 

The technical approach used in this OU work plan focuses efforts on meeting required 
site characterization objectives in a cost-effective manner. This approach uses a health
risk-based decision-making process (consistent with the IWP and proposed SubpartS to 
40 CFR 264) for recommending SWMUs for no further action (NFA) or for further study of 
possible remedial actions under any CMS which might be required. As discussed in 
Section 2.3 of this OU work plan, a decision analysis approach will be employed in this 
process. 
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The basic technical approach for the RFI for the TA-49 OU is summarized as follows: 

• Archival data is gathered from available sources to help define a basic 
understanding of the processes and events that produced each SWMU and 
the contaminants of concern (COCs) that may be present at each SWMU. 

• The archival data is evaluated to identify those SWMUs for which no potential 
hazard exists so that the number of sites which must undergo field 
investigation can be reduced. 

• The SWMUs that require field investigation are assessed on the basis of 
archival information to determine whether the initial characterization effort will 
be a limited Phase I or more detailed Phase II investigation. 

• Phase I field investigations are carried out as needed to determine the 
presence or absence of COCs and to supplement existing information on 
known source terms or site conditions. 

• Data gathered during Phase I investigations are used to determine which 
SWMUs need further characterization and which may be recommended for 
NFA. For SWMUs that require further study, Phase I data are used and 
modeled to help design Phase II sampling and analysis plans (SAPs). The RFI 
work plan will be amended and submitted for EPA review and approval when 
Phase II SAPs are completed for sites requiring Phase II investigation. Interim 
Phase Reports (formerly referred to as technical memoranda) will be submitted 
at least quarterly as characterization work proceeds. 

• Phase II field investigations are conducted where appropriate to fully 
characterize the nature and extent of contamination and to obtain the data 
necessary for a quantitative assessment of risk posed by COCs. 

• Risk assessment is conducted for each SWMU once the data needs are 
satisfied by the field investigation. 

• An AFI report is compiled that contains the results of field investigations and 
recommendations for SWMUs evaluated by the decision process. SWMUs are 
recommended for CMS when the analytical or risk assessment results exceed 
certain values established during risk assessment. The remaining SWMUs are 
recommended for NFA. Recommendations of NFA will be supported by 
criteria which are discussed in the following text and in Chapter a of this OU 
work plan (No Further Action Units). 
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5.6 Decision Process 

All SWMUs within the T A-49 OU are evaluated using the four-step decision process 
illustrated in Figure 5.6-1. Italicized terms used in this diagram are defined in Table 5.6-1. 
Each of the four diamonds in the diagram represents a point at which a decision is or will 
be made for each SWMU under consideration. To ensure simplicity in the process, each 
questic JOsed has only two possible answers, "yes" and "no." The process is designed 
to identify those SWMUs which can be recommended for NFA as early in the process as 
possible, with the least expenditure of resources. Those SWMUs which cannot be 
recommended for NFA after Phase I and Phase II inves<tigations and risk assessment are 
complete will be candidates for a CMS. Pending ER Program Office guidance, candidate 
SWMUs for voluntary corrective action/interim action (VCA/IA) will be identified as 
appropriate within the process. Criteria for identifying and handling SWMUs which are 
candidates for VCA/IA candidates are expected to be developed outside of the work 
scope of the TA-49 RFI and are not addressed in this OU work plan, except for limited 
VCAs noted in Chapters 6 and 7. 

A more detailed discussion of the technical approach for the TA-49 RFI, which amplifies 
the general process flow illustrated in Figure 5.6-1, appears in the following subsections. 

5.6.1 Decision Point 1 

On the basis of archival data, Is there any significant potential risk to 
human health or the environment at this SWMU? 

Section J of the LANL HSWA permit allows the Laboratory to submit an application for a 
permit modification when available information demonstrates that releases from SMWUs 
do not exist which pose a threat to human health or the environment. The function of 
Decision Point 1 is to differentiate between SWMUs that clearly do not pose a potential 
risk to receptors, and those that require further investigations. This decision can be made 
on the basis of qualitative archival information and requires professional judgment on the 
part of the decision maker. 

A "yes" decision indicates that the SWMU under consideration poses some degree of 
potential risk, or that the available data are insufficient to deny the possible existence of 
risk. All such SWMUs are recommended for further consideration at Decision Point 2. A 
"no" decision indicates that, on the basis of professional judgement, the SWMU poses no 
potential risk and should be recommended for NFA. Because of the judgmental nature of 
this decision, a recommendation of NFA cannot be made unless the available 
documentation and/or site inspections clearly show that release of COCs is very unlikely 
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to have occurred, or if a release is documented, that the release is physically prohibited 
from migrating to off-site receptors, the site has been adequately remediated, or the 
release is permitted under current regulations. 

Evaluation at Decision Point 1 divides the TA-49 SWMUs into two sets. One set consists 
of SWMUs recommended for NFA and another set consists of SWMUs that must be 
evaluated at Decision Point 2. Because the first decision is based on existing information, 
all TA-49 SWMUs were evaluated at Decision Point 1 during the preparation of this OU 
work plan. TA-49 SWMUs and potential areas of concern recommended for NFA at 
Decision Point 1 and the criteria used for the basis of such recommendations are 
addressed in Chapter 8. 

5.6.2 Decision Point 2 

Are the archival data sufficient to allow development of a Phase II 
sampling plan for this SWMU? 

Decision Point 2 allows the set of SWMUs requiring further characterization to Q_e sortedc 
for development of Phase I or Phase II SAPs. It was decided that existing data for th-eTA-~ 
49 OU would not be used directly at this time for action level comparisons or risk 
calculations. Existing data is used only for NFA recommendations and for sampling plan 
design. Archival data was reviewed against several criteria to help determine if Phase I or 
Phase II sampling is more appropriate. These criteria include the following: 

• probability that COCs are present above the most conservative action levels 
that are likely to be set for the T A-49 OU 

• probability that the lateral and horizontal extent of contamination are known 
with sufficient accuracy for risk assessment 

• suitability of existing analytical and site geotechnical data (both location and 
analytes) for the design of a Phase II SAP 

• knowledge of experimental or operational processes that contributed to the 
SWMUwastes 

Most T A-49 SWMUs have an archival data set that provides significant insight into the 
nature and extent of contamination. For some of these SWMUs, Phase 1 investigation 
may be minimal and highly focused, and is expected to lead to a subsequent 
recommendation for NFA. However, some archival data is of unsubstantiated quality or is 
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concerned only with radionuclides. In most cases of this type, confirmatory field 
investigation and analysis is proposed for SWMUs going into Decision Point 2. At the 
present time, available information is not considered to be adequate to allow efficient 
design of a Phase II investigation for any TA-49 SWMU. 

Decision Point 2 does not provide a mechanism for recommending SWMUs for NFA. 
Instead, NFAs are addressed by the criteria presented in Chapter a. Decisions made at 
Decision Point 2 produce two sets of SWMUs. One SWMU set requires Phase I sampling 
and another set can proceed directly to Phase II sampling. Because Decision 2 is made 
on the basis of existing data, this decision has been made for each SWMU during Work 
Plan preparation. In no case was a decision made to proceed formallly to a detailed and 
statistically-based Phase II investigation, although some field characterization plans have 
aspects of Phase II investigations, as discussed in Chapters 6 and 7. 

5.6.3 Phase I Sampling Process 

The phased approach to site characterization used in this OU work plan is consistent with 
EPA and Laboratory IWP guidelines. The technical approach generally ses Phase 1 field 
investigations to confirm the presence or absence of COGs above the most conservati'/9 ~·~ 
action levels that are likely to be set at each SWMU. 

Phase I sampling will be performed at SWMUs for which the potential for significant 
contamination cannot be ruled out categorically, but is unlikely. In these cases, the 
objective of Phase I sampling is not complete characterization of the site, but simply 
detection of COGs. The Phase I sampling design process attempts to model the "worse 
case" condition of the contaminant scenario so that Phase I sampling points can be 
chosen with the maximum chance of yielding confirmatory results. As appropriate, fast
turnaround data will be obtained with the use of field survey methods and a field 
laboratory to rapidly evaluate data needs for Decision Point 3 (discussed below). As 
analytical results become available, SAPs will be revised as necessary to focus additional 
data collection. In this manner, an iterative process is established which retains flexibility 
as new data is obtained. Data acquired in Phase I will serve as input for Decision Point 3. 

The quantitative data from Phase I will be used to efficiently design Phase 11. Accepted 
statistical concepts for evaluating sufficiency of sampling and additional data needs for 
modeling waste migration will be identified with the aid of Phase I data. 
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5.6.4 Decision Point 3 

Do the data collected In Phase I sampling confirm the presence of 
cumulative COCs above the most conservative action levels that are likely 
to be set for this SWMU? 

Decision· Point 3 is designed so that SWMUs which have been confirmed by Phase I not 
to have COCs above levels of concern can be recommended for NFA. For those 
locations where COCs are confirmed, Phase I data will be used in the development of 
Phase II SAPs. The presence of COCs at a SWMU is considered confirmed if: 

1 . Any sample contains any COC in a concentration that exceeds the detection 
limit for that constituent when the appropriate analytical methods are used. 
alli1 

2. The concentration of that COC exceeds the natural background level for that 
constituent. 

The absence of COCs is confirmed if none of the suspected constituents are detected or 
no suspected COCs exceed their respective background levels. 

Regional background concentrations for naturally occurring constituents are available as 
noted in Chapters 6 and 7 of this OU work plan. Background data from Laboratory 
locations will be provided by the ER program's Framework Studies technical team in time 
for analysis of Phase I data. Section 6.1 also proposes limited studies at T A-49 to address 
this issue. 

A "yes" answer at Decision Point 3 indicates that the presence of COCs at the SWMU has 
been confirmed by a technically sound and quality assurance (QA)-validated sampling 
effort, and that the SWMU must then be evaluated at Decision Point 4. A "no" answer 
indicates that the absence of COCs at the SWMU has been confirmed and that a 
recommendation of NFA is justified. Decision Point 3 is the second point in the decision 
process at which a recommendation of NFA can be made for a SWMU (refer to Figure 
5.6-1). 

The data required to make a decision at Decision Point 3 include the concentrations of 
suspected COCs at selected sample locations at each SWMU. The purpose of Phase 1 

sampling is to acquire the analytical and field data needed to make a defensible decision 
at Decision Point 3. Information on site history, physical site characteristics, chemical and 
physical behavior of suspected constituents, and other factors must all be considered in 
determining the appropriate locations and depths at which samples must be collected to 
support confirmation of the presence or absence of potential COCs. The data quality 
objectives process to address these data needs are discussed in Section 5. 7.1. 
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5.6.5 Phase II Sampling and Modeling Process 

The purpose of Phase II sampling is to develop a picture of the nature and extent of 
contamination at SWMUs which is sufficiently detailed for risk assessment and planning of 
the CMS (if required). The constitution of Phase II SAPs will vary significantly for individual 
SWMUs as a function of the amount and type of data available from previously obtained 
information, Phase I and Framework Studies efforts, and other considerations. Sources 
of potential variation in the environmental measurement process will be included in the 
design of Phase II SAPs. 

Phase II will likely be an interative process for MDA AB in which rapid turnaround data will 
be used to track the progress of the investigation against the DOOs for the phase. The 
Phase II investigatin plan will be amended as data needs are refined by Phase I results and 
future program office guidance on risk assessment methods, modeling strategies, long
term institutional control, and other issues important to the TA-49 OU. 

As Phase II data becomes available, comprehensive data analysis and modeling of waste 
migration potential will be conducted. The initial SAPs will be reviewed against transport 
modeling results and against the intiial site conceptual model or sampling rationale for 
completeness and suitability, and will be revised as appropriate. The data set resulting 
from Phase II will serve as input to subsequent risk assessment. 

5.6.6 Risk Assessment Process 

Because health-based risk assessment is integral to the Laboratory RCRA process, risk 
assessment will be performed for all TA-49 SWMUs that undergo Phase II investigation. 
This assessment will incorporate the total data set for each SWMU, as obtained through 
archival review and Phase I and/or Phase II investigations. The risk assessment 
methodology will reflect the guidance set out in proposed SubpartS to 40 CFR 264 and 
guidance to be published by the ER Program Office in the 1992 IWP. Data quality 
objectives for Phase II investigations will incorporate any requirements specific to data 
gathering for risk assessment not otherwise noted, as they become available from the 
Laboratory ER program office. The risk assessment results will serve as input to Decision 
Point 4. 

5.6.7 Decision Point 4 

Do contaminants of concern at this SWMU exceed action levels or have 
an aggregate risk above the ER Program threshold value? 
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Decision Point 4 is the final step in the decision process and functions as a point at which 
SWMUs that have undergone field investigation will be recommended either for CMS or 
NFA. The purpose of Decision Point 4 is to allow an evaluation of the total set of validated 
data now available for each SWMU. Concentrations of COCs at each SWMU will be 
compared against the action levels for each COC present and the calculated aggregate 
risk from COCs at the SWMU will be compared against the acceptable aggregate risk 
values determined by the Laboratory ER Program Office. It is assumed here that risk 
assessment methodologies to be adopted by the Laboratory will reflect the basic 
concepts of proposed Subpart S to 40CFR264. Calculation of risk as additive for sites 
with multiple contaminants is assumed. A recommendation of NFA at this point in the 
decision process will be justified for a SWMU if each of the following criteria are met: 

• the mean sample concentration for any listed COC does not exceed the risk
based action level for that COC, and 

• the aggregate risk value for the sum of the health-risk-quantified COCs 
present does not exceed the acceptable risk value set forth by the Laboratory 
ER program office. 

The analysis of data during the RFI for the TA-49 OU will follow EPA and IWP guidance_ for 
using a 90% (one-tailed) confidence interval. Uncertainty will be handled in accora-ance~ 
with methods shown in Appendix H of the IWP and applicable EPA documents. 

A CMS (or an alternative response action) is required for SWMUs at which one or more 
COCs is present at a level that exceeds the risk-based action level specified in 40 CFR 
264 Proposed Subpart S or the Laboratory IWP for that constituent, or at which the 
cumulative risk posed by two or more COCs exceeds acceptable levels. For 
radionuclides, numbers for comparison to analytical values are expected to be published 
in a future IWP or some future EPA guidance. However, pending further Laboratory ER 
program office guidance, there may not always be a need for carrying a SWMU into the 
CMS or for corrective action whenever COCs are detected in concentrations that exceed 
Subpart S action levels. If further site-specific risk assessment indicates that human 
health and the environment are not at risk (e.g., if there is no plausible pathway from 
source to potential receptors), then no further action may be appropriate. Criteria for this 
circumstance is expected to be promulgated by the Laboratory ER Program Office. 

5. 7 Data Quality Objectives Process 

There are three stages in the decision process at which data must be collected. The first 
stage involves the initial collection of pertinent archival information. This information 
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serves as data input for Decision Points 1 and 2. The data required to make a decision at 
Decision Point 3 are collected during Phase I sampling, the second stage of data 
collection. Phase II sampling is the third stage of data acquisition. The data needs for 
Decision Point 4 determine the scope of Phase II efforts. 

Because these decisions must be technically sound and validated to be defensible, an 
attempt has been made to collect as much reliable archival information about each site as 
possible. To ensure that data of appropriate and sufficient type, quantity, and quality are 
collected during Phase I and Phase II sampling, the Data Quality Objectives (DQO) 
process has been applied to the development of the Phase I and Phase II SAPs. These 
SAPs are presented in Chapters 6 and 7 of this OU work plan. 

The DQO Process is a seven-step process developed by the EPA for planning effective 
and efficient data collection programs (EPA 1987, 0086). A well-planned data collection 
program will ensure that the right type, amount, and quality of data are collected on which 
defensible environmental decisions can be based. The level of uncertainty which is 
acceptable also is addressed in the DOO process. 

The DQO process is a valuable tool for the following reasons: 

• it provides a logical, iterative structure for study planning and ensures that the 
investigation is focused on the critical questions, 

• it provides a focused method to determine data needs, 

• it helps data users plan for uncertainty, and 

• it facilitates comroonication among the technical team members and minimizes 

the amount of time and money spent collecting data. 

The seven steps in the DQO Process, and the locations in this ou work plan where 
pertinent information is located (other than in the remainder of this section), are as follows: 

1. Statement of the problem: The environmental conditions at TA-49 are 
addressed generically in Chapters 3 and 4 and by specific SWMU in Chapters 
6 and 7. Assessment and remedial considerations are addressed in 
Chapter 5. 

2. Identify decisions that address the problem: Potential land use and 
remedial actions are developed elsewhere in Chapter 5. 

3. Identify Inputs affecting the decision: Decision inputs are 
addressed in Chapters 3 through 5. 
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4. Specify spatial and temporal domains of the decisions: Domains 
are addressed in C~apters 3-5. 

s. Develop logic statements: SWMU-specific logic statements (decision 
questions) pertaining to specific SWMU characterization are developed in 
Chapters 6 and 7. 

6. Establish constraints on uncertainty: Uncertainty issues are 
addressed generically in Chapter 5 and by specific SWMU in Chapters 6 
and 7. 

7. Optimize design for obtaining data: The characterization plan is 
addressed in Chapters 6 and 7 for each SWMU. 

Chapter 5 

This seven-step process was followed in developing DOOs for the T A-49 OU work plan. It 
was decided that, while Decisions 1 and 2 require decision maker confidence in archival 
data, decisions made from archival data of uncertain quality could be made without a 
formal set of DOOs. Although not formally documented, Laboratory ER project leaders 
have agreed that acceptance of archival data at face value sometimes is justified for the 
purposes of RFI planning. In developing the DQOs to support Decision 3 (post Phase I) 
and Decision 4 (post Phase II), a more formal process was used (refer to Figure 5.6-1 ). 

Decisions 3 and 4 require data of certain quality, for both determination of the nature and 
extent of contamination and for risk analysis. The TA-49 RFI work plan follows EPA and 
IWP guidelines for addressing sampling and analytical uncertainties. For the sampling and 
analytical effort to determine nature and extent, a confidence interval of 90% (one-tailed) 
will be used. Phase I data used in making Decision 3 will include data of at least analytical 
Levell II quality. These uncertainty constraints are adopted globally in the RFI process for 
the TA-49 OU. 

As previously stated, risk assessment data needs have not been defined fully for the 
methods to be used. However, the assumption used in this OU work plan is that methods 
similar to those in proposed Subpart S to 40CFR264 will be applied. Additionally, 
background concentration values are not yet available. It is assumed that guidance on the 
methodologies and uncertainties associated with those studies will be supplied by the 
Laboratory ER Program Office when they are complete. As required, DOOs for the T A-49 
OU will be reviewed and amended for consistency as information on risk assessment 
methodology becomes available. 

5. 7.1 Phase I Data Quality Objectives 

DQOs for Phase I SAPs have been developed using the seven-step process described. 
DOOs for Phase I SAPs are discussed in following sections and are shown in a diagram in 
Figure 5.7-1. 
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5.7.1.1 Problem Statement 

For some T A-49 SWMUs, COCs are suspected, but their presence has not been 
confirmed and no data are available on the concentrations or specific locations of 
contaminants. Environmental samples will be collected and analyzed to confirm the 
presence or absence and location of COCs at these SWMUs. For other TA-49 SWMUs, 
significant levels of COCs are known to be present, but their full extent and potential for 
migration are insufficiently known. Environmental data associated with these 
uncertainties must be collected for risk assessment purposes. 

5. 7 .1.2 Questions to be Answered 

Do Phase 1 data confirm the presence of COCs at this SWMU? 

If COCs are known to be present at this SWMU, do Phase I data provide sufficient 
information for design of a Phase II investigation? 

-- ·-~ ,__,;, 

Possible answers to these questions are discussed in Section 5.7.6. 

5.7.1.3 Decision Inputs/Data Needs 

Two sets of decision inputs (data needs) that are necessary to support the decisions 
made at Decision Point 3 have been identified. These sets include the following: 

• the information necessary to design an adequate Phase I SAP, and 

• the field and analytical data that will be collected during the·sampling program. 

The first set includes information that must be gathered before development of the 
sampling plan. The second set includes the concentrations of COCs at the site as 
determined by field and laboratory analyses of samples collected at the SWMU. 

To facilitate the development of the TA-49 work plan, SWMUs have been grouped into 
the following logical groupings, based on likely remedial actions to be recommended 
following the RFVCMS process: 
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• MQA AB. Large source terms (uranium, plutonium, lead, and beryllium) exist in 
the hydronuclear shafts. Much smaller, highly localized source terms (soil and 
debris) exist near the suriace at MDA AB. Several remedial options are 
conceivable for the near-suriace contamination. However, because removal or 
treatment of the deeply buried wastes is likely to be impractical, and the 
likelihood for contaminant migration is low, this work plan considers the most 
likely remedial measure for MDA AB to be selected following the RFI/CMS to 
be capping and stabilization accompanied by long-term institutional control, 
maintenance, and monitoring. 

• Area 11 and Area 5. The Area 11 leachfield is strongly suspected to contain a 
localized soil zone with TAU contamination but with a small total contaminant 
inventory. Area 5 may contain a small inventory of photochemical wastes, but 
is unlikely to contain other contaminants above levels of concern. Selective 
removal of contaminated soil is a possible remedial option for both areas. 
However, because these two areas are within the geographical area inscribed 
by individual areas of MDA AB which contain much larger source terms, they 
are almost certain to be managed contiguously with MDA AB, whether or not 
contaminant levels of concern are present. Therefore, it is assumed that long
term institutional control also will be maintained over Areas 5 and 11 and that 
remedial decisions for these areas will be considered within the context of 
actions to be taken for MDA AB. 

• All other areas. Based on available information, SWMUs other than those 
discussed above are unlikely to contain significant source terms and therefore 
the no further action (NFA) alternative is the likely recommendation to follow 
from the RFI. Thus, the RFI is likely to show that these areas are suitable for 
unrestricted Laboratory use, subject to site-wide restrictions imposed by the 
use of TA-49 as a buffer zone for adjacent firing sites. 

Since highly localized radiological, lead, and beryllium contaminants represent by far the 
most significant contamination at TA-49, they are the primary focus of SWMU-specific 
investigations. Other contaminants are known or suspected to exist at TA-49 only in very 
limited quantities and generally will be associated with the aforementioned contaminants. 
Thus, sampling plans take these factors into account to maximize the effectiveness of the 
RFI by focusing on a set of TA-49 indicator analytes, as discussed in Section 5.1.2. 

A general table of data needs is presented in Tables 5.7-1 and 5.7-2. Specific data needs 
on an individual SWMU basis also are called out in Chapers 6 and 7. Table 5.1-1 lists 
indicator contaminants that are proposed for the TA-49 OU, the appropriate analytical 
method, and analytical detection limits for each indicator. This table is meant to be a 
bridge between the development of DQOs and the preparation of the SAPs. 
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For the purpose of setting DQOs, OU-wide objectives of the T A-49 RFI are defined as 
follows: 

• Identify contaminants (if any) at each SWMU. 

• Determine the nature, quantity, and extent of contamination for each SWMU. 

• Identify contaminant migration pathways from each SWMU and from the OU as 
a whole. 

• Characterize the T A-49 environment sufficiently to allow quantitative migration 
pathway modelling and risk analyses, as necessary. 

• Provide the data needed for initial assessment of remedial alternatives. 

• Provide the basis for planning the CMS. 

5.7.1.4 Problem Domain 

The problem domain for Phase I sampling includes the definition of the location and types 
of COGs within each SWMU. 

5.7.1.5 Decision Rule/Logic Statement 

The decision made at Decision Point 3 will be based on the following rule: 

If, for all samples.collected for the SWMU in Phase I, the maximum 
concentration of any COC in any sample does not exceed established action 
levels or screening levels based on the most conservative action levels 
which are likely to be set for this SWMU, the SWMU will be recommended for 
NFA. Otherwise, the SWMU will undergo further study. 

This decision will not necessarily be based on a statistical characterization of the 
contamination levels at a SWMU for several reasons. First, any type of averaging of 
sample results would dilute maximum values and increase the chances of making a Type II 
error (i.e., false negative, or incorrect conclusion that COCs are present). Second, in 
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most cases the goal of Phase I is not complete characterization, but rather simply 
determining whether COCs are present or absent. In addition, for most T A-49 SWMUs. 
the location of the SWMUs is not in question. Therefore, it is not necessary to resort to 
geostatistically based schemes to locate areas with maximum probability of contamination. 

However, comparison of sample values to background concentration ranges ultimately 
could be statistically based, depending upon characterization methods employed by the 
Framework Studies technical team for background studies. Methodology for these 
comparisons will be added to the T A-49 OU work plan as it becomes available. 

5.7.1.6 Uncertainty Constraints 

To fully validate and define a decision to recommend a SWMU for NFA at Decision Point 3, 
Phase I SAPs have been designed so that the probability of a significant false negative 
result (Type II error) is very low. This has been done by focusing the sampling toward 
those areas determined judgmentally to most likely contain the highest concentrations of 
COCs and by including some low-cost redundancy in the field investigation (e.g., area 
radiological screening}. The most serious consequence of a Type II error is that a 
recommendation for NFA may be made inappropriately. 

No attempt is made in Phase I to limit the chances of false positive (Type I) errors, as these 
errors will be identified during Phase II sampling. Thus, the consequences of Type I 
errors is that some additional cost and time will be expended in Phase II. 

As.stated in Section 5.7.1.5 above, statistical constraints regarding the treatment and 
comparison of Phase I data to background or action levels depend upon the method the 
ER Program Office adopts. A comprehensive statistical effort is reserved for Phase II. 

5.7.2 Phase II Data Quality Objectives 

DQOs for Phase II SAPs have been developed using the seven-step process described 
above. DQOs for the Phase II SAPs are discussed below and shown in a diagram in 
Figure 5.7-2. 
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5. 7 .2.1 Problem Statement 

For SWMUs for which significant levels of COCs has been confirmed, either by archival 
information or data collected during Phase I sampling, a complete picture of the nature 
and three-dimensional extent of contamination and potential transport processes will not 
be known. Environmental data must be collected and analyzed to clarity these issues so 
that the health-based risk posed by the COCs can be assessed. Transport and exposure 
modeling tor future use scenarios must be employed to assess the risk. 

5.7.2.2 Question to be Answered 

Do contaminants of concern at this SWMU exceed action levels or have an aggregate risk 
above the ER Program threshold value, and is there potential tor waste migration? This 
question and its two possible answers are discussed in Section 5.7.5. 

5.7.2.3 Decision Inputs/Data Needs 

The purpose of Phase II sampling is to obtain the data needed to support the decision 
made at Decision Point 4. In general, enough must be known about the nature and 
extent of contamination at the site and potential transport processes to facilitate a health
based risk assessment. To meet this end, several sets of decision inputs must be 
defined during Phase II sampling. These sets include the following: 

• the nature and three-dimenstional distribution of the contamination; 

• the concentrations of COCs at various locations and depths; and 

• site geotechnical information related to the potential tor waste migration over 
time 

To develop a SAP that will obtain these data, all information obtained to date must be 
considered, including archival information and data collected during Phase 1 and other 
investigations. Consideration of these questions will help to determine the locations and 
depths at which samples should be collected and the types of analyses that should be 
run on each sample. 
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Phase II sampling efforts will be designed on the basis of Phase I or other data. Phase II 
sampling may use a random. stratified random, or 3-D random sampling approach, as 
appropriate. Data needs tor statistical sufficiency of sampling include number of samples, 
sample mean, and sample variability, as described in Chapter 9 of SW 846 and other EPA 
guidance documents for statistical analysis. Data needs tor transport and exposure 
modeling and for risk assessment will depend on which codes and methodolgoies are 
adopted by the Laboratory ER Program Office for these purposes. The T A-49 OU work 
plan will be amended as required to reflect guidance as it becomes available. As 
appropriate in developing Phase II SAPs, SWMUs recommended for Phase II 
investigation will be grouped into aggregates on the basis of proximity and similarity of 
sampling techniques and requirements to maximize the cost-effectiveness of Phase II 
investigations. 

5.7.2.4 Problem Domain 

The problem domain includes potential receptors, spatial boundaries (the area of a 
release and spatial limits of contaminant migration), and temporal constraints (the current 
chemicaUphysical form of contaminants and future migration potential). Under _presenL 
use, potential receptors are identified as Laboratory site employees and visitors~~ 
Indefinite institutional control is assumed for MDA AB, Area 11, and Area 5. For other 
areas of TA-49, recreational use by Bandelier National Monument is assumed after 100 
yrs of Laboratory institutional control. 

5.7.2.5 Decision Rule/Logic Statement 

If no individual COC exceeds its action level, and the aggregate risk value for all risk-based 
COCs does not exceed the ER Program risk-threshold value, the SWMU will be 
recommended for NFA. Otherwise, the SWMU will be recommended for CMS. 

5.7.2.6 Uncertainty Constraints 

Sample mean concentration estimates with a 90 percent (one-tailed) confidence interval 
will be used for comparison to action levels and for risk assessment. These constraints 
parallel those discussed in EPA SW-846 and other EPA publications for statistical analysis 
of solid waste sites. Refer to Sections 5.7.1.6 and 5.7.2.3 of this OU work plan for 
additional discussion of uncertainty constraints. 
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5.8 Field and Analytical Data Quality Requirements 

Data quality requirements for field and analytical data collected at the T A-49 OU are 
governed by the need to make defensible, risk-based decisions for each SWMU. The 
information collected will be based on sound professional judgment, required EPA 
protocol, statistical requirements, and overall data objectives for the project. This section 
contains a discussion of data quality requirements concerning analytical levels, analytical 
methods, PARCC (precision, accuracy, representativeness, completeness, and 
comparability) parameters, and field data quality requirements. 

5.8.1 Analytical Data Quality Levels 

The following five descriptors are used to define analytical data quality levels (EPA 1987): 

• Level 1: data from survey methods used to identify contaminants in situ, or 
field screening methods to be used at the point of sample collection; 

• Level 111111: field laboratory or field survey methods used to provide rapid 
quantitative discrete sample analyses or area surveys during field operations; 

• Level III/IV: field or off-site analytical laboratory methods used to provide 
accurate, precise, and defensible data; and 

• Level V: non-conventional methods. 

Additional characteristics of the five categories are given in Table 5.8-1. In general, 
Levels I and II are associated with on-site portable field instrumentation or tests that can 
yield "real-time" survey or screening data. Levels Ill and IV are associated with strict mobile 
or off-site laboratory protocol and documentation that will generate high-quality, 
defensible data. Level V will accommodate all special analytical methods that are not 
covered under standard Level Ill or IV parameters. Quality of Level V work can meet either 
Level Ill or IV standards. · 
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5.8.1.1 Phase I Analytical Levels 

Investigations for the TA-49 RFI will be performed under a combination of analytical data 
quality levels to meet SWMU-specific, contaminant-related field investigation 
requirements described in Chapters 6 and 7. 

Chaoter 5 

Phase 1 investigations generally will be performed under analytical Levels I, II, and Ill. Level 
I and II data will be collected as part of a field survey and screening program to allow for 
qualitative, real-time evaluations of site conditions. Level I field screening and survey will 
include a variety of portable field instrumentation or field test kits that can continually or 
periodically give information on site conditions. Level I observations also are used as a 
critical part of the site health and safety plan and for evaluation of samples to determine 
proper shipping procedures. Table 5.8-2 provides additional details concerning the 
instrumentation and methods for each analytical level. 

Level II activities will include the use of field survey methods and portable field laboratories 
(Table 5.8-2). Field surveys include the use of surface or borehole geophysics to assist in 
remote sensing activities or assist in the location of sample points. Mobile analytical 
laboratories can provide quantitative rapid-turnaround information of Level I, II, and II 
quality that can be used to support field strategy decisions. The vehicle-based gamma 
spectrometry system for radiological survey also yields data of Level II quality. 

Level Ill analytical data will be obtained during Phase I using mobile field laboratories or 
off-site laboratories that can support RFI/CMS decisions each SWMU. In general, data of 
at least Level II quality must obtained to support a recommendation of NFA. Strict Level 
QA/QC and sample documentation procedures will be followed (see Annex II of this OU 
work plan and the ER program's Generic QA/AC Plan). Laboratory protocol for sample 
analysis will be performed using EPA's "Test Methods for Evaluating Solid Waste," SW-
846, for organic compounds and metals. Radionuclide, high-explosive, or miscellaneous 
analyses will employ acceptable analytical methods as outlined in the IWP. 

Level IV data quality will be used as appropriate for confirmation of Level Ill or archival 
analytical data. Collection of Level IV data is not proposed in Phase I. 

Level V analyses can include measurements for nonconventional parameters, method 
modifications, analyte suites from 40 CFR 261 (Appendix VIII) or 40 CFR 264 (Appendix 
IX), physical testing of soils or rock, or other nonstandard methods that may be employed 
in the TA-49 RFI. Quality control and documentation for Level V will be equivalent to 
procedures defined for Levell II to maintain the defensibility and quality of data. 

If required, selection of analytical methods and data quality levels for COCs that have 
background or have action levels below standard MDL or PQL levels will be determined 
by future LANL ER project office guidance. 
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5.8.1.2 Phase II Analytical Levels 

Phase II analytical levels will be similar to those used in Phase I (Levels I, II, and Ill). 

5.8.2 Analytical Methods and PARCC Parameters 

Analytical methods selected for the analysis of soil, water, or air samples to be collected 
during the TA-49 RFI will follow standard laboratory protocol recognized by the EPA (see 
Tables 5.8-4 and 5.8-5). The analytical methods include a variety of techniques that 
potentially apply to over 300 individual analytes. Testing for semivolatile organic 
compounds, PCBs, and inorganic metals will be performed using EPA's "Test Methods 
for Evaluating Solid Waste," SW-846 protocol (EPA1987 0292). Analyses for 
radionuclides, high-explosives, and miscellaneous analytes will be performed under other 
acceptable analytical methods. Table 5.8-3 summarizes the analytical methods that will be 
used. 

Tables V.3 through V.12 and IX.1 in the Laboratory's Generic Quality Assurance Project 
Plan (QAPjP) (LANL-ER-OAPjP) contain additional information concerning analymiat-~ 
methods for constituents of interest at the TA-49 OU. The OAPjP lists the individual 
constituents analyzed under each method, the corresponding chemical abstract service 
numbers, and the practical quantitation (POL) or minimum detection limits (MDL) for each 
constituent using the specific method. 

PARCC parameters (precision, accuracy, representativeness, completeness, and 
comparability) are analytical and sampling quality assurance goals that are established to 
ensure that quality data are generated A thorough discussion of the PARCC parameters 
for the Laboratory ER Program is presented in Section 5.0 of the Generic OAPjP. 

5.8.3 Sample Collection Quality Requirements 

Numerous field activities have an impact on the overall data quality for an environmental 
restoration program. The activities that have a direct effect on data quality include 
equipment calibration schedules and procedures, sample method selection and 
technique, sample containers, preservatives, sample holding times, the number or type 
of quality control samples, sample documentation, and equipment decontamination. To 
ensure that data quality is maintained in the field, specific details for each of these 
activities addressed in Annex II of this OU work plan (OA Project Plan), in the Generic 
QA/AC plan for the Laboratory's ER program, and in the Laboratory Standard Operating 
Procedures (SOP) Manual for the ER Program. Table 5.8-6 contains guidelines for 
sampling frequency for OA/QC control samples of various types. 

TA-49 Operable Unit RFI Work Plan 5-30 May 1992 



Assessment and Remediation Considerations Chapter 5 

Chapter 5 References 

DOE (US Department of Energy), December 1979. "Final Environmental Impact 
Statement: Los Alamos Scientific Laboratory Site, New Mexico," DOE/EIS-0018, 
Washington, DC. (DOE 1979, 0051) 

DOE, 1987a - (US Department of Energy), September, 1987. "Comprehensive 
Implementation Plan tor the DOE Defense Buried TAU-Contaminated Waste Program". 
Joint Integration Office, Albuquerque, New Mexico. (DOE·J10·025) 

DOE 1987b- "U.S. Department of Energy Guidelines for Residual Radioactive Material at 
Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management AProgram Sites", Rev. 2, March 1987 

DOE (US Department of Energy) September 26, 1988. "Radioactive Waste 
Management," DOE Order 5820.2A, Washington, DC. (DOE 1988, 0074) 

DOE (US Department of Energy) April 1981. "Radiation Protection tor Occupational 
Workers," DOE Order 5480.11, Washington, DC. (DOE 1981, ) 

DOE, 1977 - (US Department of Energy). "Proposed Guidance on Dose Limits for 
Persons Exposed to Transuranium Elements in the General Environment". 
Washington, DC. (DOE 1977, ) 

EPA, September 1977- "Proposed Guidance on Dose Limits for Persons Exp(osed to 
Transuranium Elements in the General Environment," U.S. Environmental liilrotection 
Agency, Office of Radiation Programs, Cirteria and Standards Division, Report EPA 
540/4-77-106, Washington D.C., 1977. (EPA 19n, ) 

EPA (US Environmental Protection Agency), March 1987. "Data Quality Objectives for 
Remedial Response Activities, Development Process," EPA 540/G-87/003, OSWER 
Directive No. 9355.0-78, prepared by COM Federal Programs Corporation, Washington, 
DC. (EPA 1987, 0086) 

EPA (Environmental Protection Agency), December 1987. "Test Methods for Evaluating 
Solid Waste, PhysicaVChemical Methods," SW-846, proposed update package for third 
edition, Office of Solid Waste and Emergency Response, Washington, D.C. (EPA 
1987, 0292) 

EPA, 1989. Part 191, "Environmental Radiation Protection Standards for Management 
and Disposal of Spent Nuclear Fuel, High-level and Transuranic Radioactive Wastes", 
Code of Federal Regulations, Protection of Environment. Title 40, Part 191. (EPA 
1989, 0092) 

ESG, 1990. Environmental Survemance at Los Alamos Qurjng 1989. Los Alamos 
National Laboratory, Report No. LA-12000-ENV, UC-702 and UC-707, Los Alamos, New 
Mexico. (ESG 1990, 0497) 

TA-49 Operable Unit RFI Work Plan 5-31 May 1992 



Assessment and Remediation Considerations Chapter 5 

EPA 1991. "Health Effects Assessment Summary Tables. Annual FY-1991.". January 
1991. (EPA 1991, ) 

Ferenbaugh, Roger W., E. S. Gladney, George H. Brooks, Jr., October 1990. "Sigma 
Mesa: Background Elemental Concentrations in Soil and Vegetation, 1979". Los Alamos 
National Laboratory, Report No. LA-11941-MS, Los Alamos, New Mexico. 
(Ferenbaugh et al. 1990, 0099) 

Hansen et. at 1980. Hansen, W. R., Mayfield, D. L., and Walker, L. J. "Interim 
Environmental Surveillance Plan for LASL Radioactive Waste Areas", Los Alamos 
National Laboratory Report LA-UR-80-311 0. 

Healy 1977- J. W. Healy, April1977. "An examination of the Pathways from Soil to Man 
for Plutonium," Los Alamos Scientific Laboratory Report LA-67 41-MS. 

Healy and Rodgers 1979- J. W. Healy and J. C. Rodgers, January 1979. "Limits for the 
Burial of the Department of Energy Transuranic Wastes", Los Alamos Scientific 
Laboratory Report LA-UR-79-100 . 

Healy, Rodgers, and Wienke, 1979 - J. W. Healy, J. C. Rodgers, and C. L. Wienke, 
September 1979. "Interim Soil Limits for D&D Projects", Los Alamos Scientific Laboratory 
Report LA-UR-79-1865 Rev. 

LANL (Los Alamos National Laboratory), November 1990. "Installation Work Plan for 
Environmental Restoration," Los Alamos National Laboratory Report LA-UR-90-3825, 
Los Alamos, New Mexico. (LANL 1990, 0144) 

NRC 1981 -Nuclear Regulatory Commission (NRC) Branch Technical Position, "Disposal 
or On-Site Storage of Residual Thorium or Uranium (Either as Natural Ores or Without 
Daughters Present) from Past Operations", (1981 ). 

Penneman , R. A., 1991. "Criticality and Underground SNM at TA-49," Los Alamos 
Natonal Laboratory, Los Alamos, New Mexico. (Penneman 1991, 03-0012) 

Purtymun, W.O., R.J.Peters, T.E.Buhl, M.N.Maes, and F.H.Brown, "Background 
Concentrations of Radionuclides in Soil and River Sediments in Northern New Mexico, 
197 4-1986", Los Alamos National Laboratory Report LA-11134-MS, Los Alamos, New 
Mexico. (Purtymun et al., 1987, 0211) 

Purtymun, W. D., and A. K. Stoker, November 1987. "Environmental Status of Technical 
Area 49, Los Alamos, New Mexico," Los Alamos National Laboratory Report No. LA-
11135-MD, Los Alamos, New Mexico. (Purtymun and Stoker 1987, 0204) 

TA-49 Operable Unit RFI Work Plan 5-32 May 1992 



Assessmenr ana Pemeaiat1on Ccns;aeranons 

TABLE 5.1·1 

ACTION LEVELS, BACKGROUND LEVELS, ANALYTICAL METHODS 
AND DETECTION LIMITS FOR TA-49 OU INDICATOR CONTAMINANTS 

3acKgrouno \-iinimum 
!noicator Scil Action '_evetd DetectiOn 

Contammant Level Soli Seatmem Limni Method 

Be 400 IJ.Q/Qa , .9 IJ.Q/Q 0.3 IJ.gJL SW846 6010 

Pb 500 IJ.Q/gb 24 j.!gJQ 42 IJ.QIL SW846 6010 

Total U 35 pCVgC 3.8 IJ.Q/Q 3.2 ugJg 0.5 IJ.g/Q ICPIMS or dele 
neutron countil 

Cs-137 80 pCL'gd 0.88 pCL'g 0.28 pCL'g 0.1 pCL'g Gamma spectr 

Am-241 g 0.002 pCL'g Alpha spectror 

Gross gamma g 10 pCVg 2.6 pCL'g 0.1-2 pCi/g Gamma spectr 

Pu-238 g 0.003 pCVg 0.006 pCVg 0.01 pCL'g Alpha spectror 

Pu-239 g 0.019 pCVg 0.006 pCVg 0.01 pCVg Alpha spectror 

Gross alpha g 4-10 pCVg Gas-flow propc 
counter 

Gross beta g 5-12 pCVg Gas-flow propc 
counter 

a) From Appendix F, Table F-3 of the IWP. 
b) As per EPA Guidance (Draft Technicat Support Document on Lead, ECAO-CIN-757, September 1990), a 

level of 500 mglkg for lead In soU may no longer be applicable and a site-specific evaluation may be ~Ired. 
c) See Subsection 5.1.3 of this OU work plan. A level of 35 pCI/g corresponds to about 50 ppm. 
d) From EPA 19n. 
e) Soli and sediment background levels for radionuclldes are taken from Table G-32 of the 1989 ESG rape 

1990). The vwes given are maximum observed values. Lead and beryllium background values are taJ. 
Ferenbaugh et al. (1990). 

f) Detection limits and methods are as specified in the Generic OA Project Plan. 
g) TAU actions levels proposed for unrestricted (residential) site use have ranged from 17 to 1 oo pCI/g. See Su 

5.1.3 of this OU work plan. 
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TABLE5.3-1 

INVENTORIES OF MAJOR RADIONUCUDES AT MDA AB AS A FUNCTION OF TIME 

(Areas 1, 2, 2A, 2B, 3, and 4) 

Activity (Ci) 

Initial Haii-Lifea t=O t=30 t=100 t=1000 t=10,000 

Radionuclide Mass(kg) (yr) Ci/ga 1960 1990 2060 2960 11960 

Pu-239 37.7 24100 0.063 2380 2380 2370 2310 1780 
Pu-240 2.22 6563 0.230 511 509 505 460 178 
Pu-241 0.20 14.4 104 20800 4910 166 <10·20 ·0· 

-. ---------- - -- -~------
-~----

Total Pu 40.1 23700 7790 3040 2770 1960 

Am-241b ·0· 433 3.47 -0- 515 607 145 <10·4 

U-235 93 7.04 X 108 2.19 x 1o-6 0.204 
U-238 169 4.47 X 109 3.37 x 1o-1 0.057 

-
Total U 262 3.37 0.26 

aTaken from "Chemistry of the Actinide Elements", Katz, J.J., Seaborg, G.T., and Morss, LA. (Eds.). Chapman and Hall, New Yor1< (1986) 

boaughter of Pu-241. Maximum Am-241 activity at about the year 2030. 

The plutonium isotopic COR1JOSitlon used in the calculations was, (wt. %): Pu-239 (93.97), Pu-240 (5.53), Pu-241 (0.500). 
[The range of isotopic COillX>Sitlonwas: Pu-239 (93.5- 94.2%); Pu-240 (5.30- 6.05%); Pu-241 (0.458- 0.563%)). 
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TABLE 5.4·2 

MOST PROBABLE REMEDIAL ACTIONS FOR AREA 11 AND MDA AB, 
BASED ON CURRENT INFORMATION 

(No further action Is designated by NFA) 

SWMU No: Location 

49-001 (e) Area 3 

49-001 (h) MDAAB 

49-00S(c) Area 11 

49-003 Area 11 

49·001 Areas 1, 
(a, d, t 26,4 

49-001 (b,c) Areas 2, 2A 

49-001(g) Area 2 

TA4 ap.u• lid RFf WCJrir Plan 
DRAFT 

Descnpt1on 

Backfilled 
shafts and 
soils 

misc. 

Soil 

Leachfield 

Backfilled 
shafts and 
soils 

Backfilled 
shafts and 
soils 

Soils 

5· 

i 

Prooable Remedial Action 

NFA 

NFA 

Selective soil removal; 
revegetation 

Removal of near-
surface pipes; select-
ive soil removal; 
Installation of sedi· 
ment tr~p - c 

--~ ,___,. 

Removal of surface 
and near-surface 
debris; selective 
soil removal; capping; 
long-term monitoring 
and Institutional 
control 

Selective soil removal: 
measures to discourage 
burrowing animats; 
capping; long-term 
monitoring and lnstl-
tutional control 

Selective soil removal: 
revegetation; installation 
of sediment trap 
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TABLE 5.4·1. 

MOST PROBABLE REMEDIAL MEASURES FORT A·49 SWMUS, OTHER THAN AREA 11 AND 
MDA AB, BASED ON CURRENT INFORMATION AND HYPOTHESES. NO FURTHER ACTION IS 

DESIGNATED BY NFA. 

SWMU No: Location Descnption Probable remeaial action 

49-00S(a) Area 10 smaillanatill '.JFA 
49-00S(b) Area 5 small lanafill NFA 
49-006 Area 5 sumps NFA 
49-007(a) HOT area secuc system NFA 
49-007(b) Area 6 Septic systems NFA 
49-00S(b) Area 6 soil NFA 
49-009 nonexistent underground tank NFA 

C.'Jaoter 

---------------------------------------------------------------------------------------------
49-002 Area 10 

49-004 Area 6 

49-00S(a) Area 5 

49-008(d) Area12 

calibration 
chamber 

open burning/ 
landfill area 

soil 

soil 

5· 

removal of suriace 
debris. revegetation, 
and backfill of shaft 

revegetation 

removal of surface 
debris, selective 
soil removal, and 
revegetation 

removal of surface 
structures and debris 
and revegetation 
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iABLE 5.8-1 
SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES) 

Data Uses 

Site cnaractenzauon: 
monltonng aurrng 
,mplementatron: 
~dentificatJon ot gross 
contamrnatron 

Identification ci gross 
contam1nauon 

Site charactenzation; 
evaluatiOn ot a.Jterna-
tives: engmeenng aesign; 
momtoring durmg 
implementation 

Risk assessment; 
site characteriza
tion; evaluation 
of alternatives; 
engineering design; 
monitoring during 
implementation 

Risk assessment; 
evaluation of 
altematlves; engineer
ing design 

Risk asse&&ment 

aePA (1987) 

Analytical Type of Anarysrs Limrtations 
Level 

Level I Raoioloarcar Resoonse oeoenaent 
field screenrng on raaiauon type ana 

conaitions: resoonse 
:im1ted to uoper 1 ·2m 

Level I HE spot tests Matnx oependent 

Level II Variety of orgamcs ov Tentative identification; 
GC. inor~anrcs oy AA, ana1yte-spec1fic 
XRF,IC 

Radiolog1c fieid Resoonse dependent 
screentng on rao1ation type 

Field laboratorv anarvses T antative identification 
for some raatoicg1cai ana quanuficauon 

Level Ill 

constituents 

Organicslinorganics. 
using EPA proceoures 
other than CLP; 
analyte-spec1fic 

RCRA characteristic 
tests 

Radiological constituent 

Level IV TCUT Al organics/ 
inarganic:a by GCIMS, 
AA, lCP, etc. 

Law ppb detection limit 

LeveiV Nanoonventianal 
methods 

Specific identification; 
tentative identification 
in some cases 

Can provide data of 
same quality as 
Level IV 

Specific identification; 
detection limits below 
background; with 
suitable QC, gives 
quality comp8rable to 
SW846 methods 

Tentative identification 
of non-TCL parameters 

May ~uire time 
to validate 
packages 

May require method 
development 

Mechanism ta obtain 
services requires 
lead time 

Method-specific 
detection limits 

Data Quality 

Methoa-sceCJtic 

Qualitative 

Deoendent on OA/QC 
steps employed 

Qualitative or quantitath 
depenaing on method 

Deoenaent onQA/QC 
steps employee 

Detection limits similar 
to CLP 

Less rigorous QAIQC 
I 

QA/QC 
comparable to SW848 
methods 

Goal is data of known 
quality 

Rigorous QNQC 

Method-specific 

ct.P • Contract Laboralory Program EPA • Environmental Protsc11an NJeN AA • aiDmic absorpdan 
GC • ~ c:iTomalag~ 
RCRA • Asaaut8 CCI II8MIIIcn nl AeooYery /d. 

ICP • inductiYetf c:auPed plasma MS • mass spedrometry 
T AI.. • target ani11yte list TCL • target C:OrT4JOUnd list 

XRF • X-n~~ Unaclla 

TA_, ~ lAIII RR Wen,_, 
DRAFT 
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TABLE 5.6·1 

TERM DEFINITIONS 

Arcnjya1 Qata: Archival data comprise mformat1on collected to date from publishea and unpublished 
recoras pena1ning to the history or processes ot a SWMU. Records can include wrrtten commumcation 
such as repons, memoranoa, letters. notes. or caicuiat1ons. '/erbal communication can be considered 
as archival data. Archival data sometimes has unKnown aata quality. 

Potential Rjsk: Potential risk is a judgmental determmation ot risk ot the potential release of 
contaminants ot concern to the environment at a SWMU. based on archival data. The determination is 
based on the likelihood that a release may have occurred at a SWMU and may have entered a potential 
migration pathway leading to off-site receptors. No potential nsk is associated with the SWMU if NFA 
criteria discussed In Chapter 8 are met. 

Contamjoants of Concern: Contaminants ot Concern rCOCs) are organic, inorganic, or radioactive 
solids, liquids. or gases that. due to quantity, concentration, or physicaVchemical characteristics, may 
cause or contribute to a threat to human health or the environment. COCs may consist ot one or more 
RCRA· or CERCLA-regulated constituents or ot radioactive elements/daughter products. 

Phase 1: Phase 1 refers to the initial sa~ling phase ot site assessment work, which usually is intended 
to collect adequate informatiOn to confirm the presence or absence of contaminants of concern in the 
environment. Phase I activities also can include restricted data collection to tunher define the extent of 
contamination or site conditions relevant to the potential for waste migration. lnJo!'Tnatlon collected 
during Phase I s~llng and analysis will determine if more detailed Phase II sanip1tnqis nece~ or if 
NFA is warranted for the SWMU under investigatiOn. 

Phase II: Phase II constitutes the second sampling phase of site assessment at SWMUs that have 
contaminants of concern, and is based on archival or Phase I sampling investigations. Phase II 
sampling and analysis will help to determine the physical-chemical characteristics of the site and attempt 
to delineate the nature and extent of contamination. Phase II data will be used for contaminant fate and 
transport modeling, risk assessment, and design of treatability and corrective measure studies, as 
required. 

Human Health or Enyjronmem: Under RCRA, these terms pertain specifically to the health and 
environment of the general public (exclusive of health concerns for Laboratory employees, which is 
regulated by OSHA). 

...,1: 
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TABLE5.8-2 

DATA TYPES, USES, AND QUALITY LEVELS FOR TA-49 OU-WIDE CHARACTERIZATION ACTIVITIES (Continued) 

Data Type 

OlJ-Wide Subsurface Characterization 

Mineralogy/geochemistry (for example clay 
mineral content, zeolite mineralogy, cation 
exchange capacity, content, etc.) 

Hydrogeological parameters 
(for exa~le moisture content, bulk density, 
porosity, permeability, moisture 
characterization curve, hydraulic 
conductivity) 

Pore fluid composition 
(for exa~le Isotope characterization of 
water extracted from buk tuff) 

Intended Uses 

Predict contaminant movement through tuH 

Estimate flux and veolocity of contaminant 
movement in vadose zone; input to a flow 
and transport model 

Delineate depth of migration of water that 
has Infiltrated the subsurface; determine 
absolute ages of pore water In vertical 
hydrostratlgraphic sections. 

Required Data Quality 

Standard operating procedures. llw 
intended use is consistent with normal 11se 
ol these data. thus standard methods 
provide appropriate data quolily 

The required data uses can be suppo1ted IJy 
data provided by standard I..Jboralory 
methods. Excessive vanal)ility m ea1ly lldi.J 

may require additional sampling/analysis to 
identify source of variability 

Standard field and laboratory methods 
These were developed tor the intended data 
uses provided data of sufficient quality. 

:t. 
(I) 
(I) 
(1) 
(I) 
(I) 
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TABLE5.8-2 

DATA TYPES. USES. AND QUALITY LEVELS FOR TA-49 OU-WIDE CHARACTERIZATION ACTIVITIES 

Data TYJMt 

OU.Wide Surface Characterization 

Geomorphology 
(for exaq>le, geologic base map, drainage 
panems, sediment deposition areas) 

Map of Faultsnractures 

Background analyte levels 

Intended Uses 

Identify surface geologic features that may 
Influence contaminant movement, and 
distribution 

Determine if overtand or channel flow 
panems can result in oft-site transport 

Determine potential impact on site stability 
and contaminant transport pathways via 
faults and fractures 

Provide a basis for determining whether 
Individual SWMUs are contaminated 

----- ~9~!~ Q~~~ 9~~~!~~~ 

Standard geologicalli~kJ mcll•olls w111 
provide sufficient quality tor tlw idcntilied 
uses 

Standard docurnuntnd guologicallidl 
methods will provido sufficient (jll.llil y llll l11l; 

identified uses 

Level Ill analytical laboratory aniJiyses are 
required 
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TABLE 5.8-4 

INSTRUMENTATION AND METHODS FOR PROPOSED 
ANALYTICAL LEVELS 

LEYEL 1: F!ELQ SCREENING 

• Portable Instruments 

- Fidler 
- Geiger-Mueller 

Micro A Meter 
Organic Vapor Analyzer (OVA) 

- Photoionization Detector (PID) 
- E.xplosimeter 
- Oxygen Level Indicator 
- pH, Temperature. Conductivity Meter 

LEYEL II: EIELQ SURVEYS/INSTRUMENTATION 

- Mobile Analytical Lab (limited QA, documentation) 
- Surface Geophysics 
- Borehole Geophysics 
- Soil Vapor Surveys (portable instruments) 
- Radiological Screening Laboratory 
- Vehicle-based Gamma Spectrometry System 

· Field Test Methods/Kits 

OVA Heaasoace Test 
HNU Heaaspace Test 
Hanaby Kit 
Draeger Tubes 

- Hazcat Kits 
- Lab in a Bag® 
- Chloride Test Kits (soil) 

HacK Kitsno~ 

LEYEL Ill; LABORATQBY METHOQSDNSTBUMENTAT!ON 

- SW-846 Protocol for soil, air, and water analysis for volatile and semivolatlle organic compounds, 
organochlorine pesticides and PCBs, and metals using Los Alamos, off-site, or mobile laboratories 
(see Table 5.4-3 for more detail) 

- Laboratory, Department of Energy (DOE), US Army, or EPA analytical methods for radionuclldes, high 
explosives, or miscellaneous analyses (see LANL-ER-QAPjP) 

- Instrumentation typically includes gas chromatography (GC), gas chromatography/mass spectrometry, 
inductively coupled plasma atomic emission spectroscopy (ICAP), atomic absorption (AA) 

LEYEL Vi LABORAJQBY MEJHQQS 

- ASTM protocol for soiVrock testing 
- Method specific protocol 

TA..., Op«8ble Unit RFI Wotir Plan 
DRAFT 
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TABLE5.8-3 

DATA TYPES, USES, AND QUALITY LEVELS FOR SWMU-SPECIFIC CHARACTERIZATION ACTIVITIES 

Data 'JYpe 

Bald surveys 
(e.g., area radiological surveys and 
geophysical surveys) 

Field sqeeojog 
(e.g., gross alpha, area radiological, HEs, 
and , lithological logging) 

field laboralo(y measurement 
(e.g., gross alpha, gamma spectrometry, 
PCBs, soli moisture) 

Analytical laboratory measurements 
(e.g., SW846, radiochemistry) 

Intended Uses 

Direct reading/recording instruments 
to scan land surface and measure in 
situ conditions. 

Point of collection sample measurements; 

Identification of grossly contaminated 
samples; 

Documentation of sample lithology; 

Support of Heahh and Safety operations. 

Guidance for field operations (borehole 
stopping criteria, heahh and safety. sample 
transportation, etc.); 

Aid in selecting judgmental sampling 
locations (e.g., hot spot samples for 
contaminant identification); 

Reduction of analytical &a"llle load. 

High-quality, defensible data; 

Accurate, precise quantification of a broad 
list of analytes; 

risk assessment. 

Required Data Quality 
---------

level I and II data are acceplallle 

Level I and II data are accepli.tLle 

Primarily Level II data will be used since 
confirmatory analytical laboratory 
measurements will be obtained Some 
techniques may be L eve! I or I evel Ill, as 
well. 

level Ill data are required_ In some 
circumstances, well supported I evel II d.lta 
may be acceptable_ 
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TABLE 5.8-6 

GUIDELINES FOR MINIMUM QA/QC SAMPLES FOR FIELD SAMPLING PROGRAM 

cc 
Sampte Type 

Bottle Blank 

Field Duplicate 

Rinsate Blank 

Field Blank) 
(Trip BlanK 

Smear Blank 

TA_. ap..ble lmlt RFI Worlr 1'1m 
DRAFT 

Applicaole Sample 
Matnx 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Paper Smear 

.~opticaole ONCC Samote Frequency 
Samote Matnx , 1 per eacn analytical 

batch on 

Water 1 per 20 samples 
Water 1 per 20 samples 

Soil 1 per 20 samples 
Water 1 per 10 samples 

Water 1 per 20 samples 
Water 1 per 1 0 samples 

Water 1 per shipping cooler 
Water 1 per sn1pp1ng cooter 

Paper Smear 1 per sample event 

5· 
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TABLE 5.8·5 

SUMMARY OF ANALYTICAL METHODS FOR THE 
ANALYSIS OF SAMPLES COLLECTED AT THE T A·49 OU 

EPA MethodS 

o EPA SW-846 Method 8080 

o EPA SW-846 Method 8270 

o EPA SW-846 Method 6010 

o E? A SW-846 Method 7000 

Rad!onucl!des • LANL or DOE Methoda 

o Gas Flow Proportional Counting 

• Alpha Spectrometry 

• Gamma Spectrometry 

•ICP/MS 

• Liquid Sctntlllometry 

Other MltbQda 

Organocnlonne PestiCides ana PCBs 

Semivolatile Organics (SVOCs) 

lnorgan1c Metals by Inductively Coupled Plasma 
Atomic Em1ssion Spectroscropy (I CAP) 

Inorganic Metals by Atomic Absorption (AA) 

Gross Alpha, Gross Beta 

Am-241, Isotopic Pu, Isotopic U 

Am-241, Cs-137, Gross Gamma 

Total Uranium 

Tritium 

o High Explosives· USATHMA High Performance Liquid Chromatography (HPLC)a 

• Miscellaneous Analytesa 

• Physical testing of soil or rock - ASTMb Protocol 

aRefer to LabOratory ER OAPJP for additional information. 
bAmerican Society for Testing and Materials. 

TA..., OpeiU" emil RFI Wort l'lan 
DRAFT 
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Assessment and Remediation Conciderations 

Problem 
Statement: 

Question to 
be Answered: 

Data 
Needs: 

Problem 
Domain: 

Decision Rule/ 
Logic 

Statement: 

Uncertainty 
Constraints: 

Sampling and 
Analysis Plan: 

DATA QUALITY OBJE_CTIVES FOR PHASE I 

Contaminants of concern (COGs) are suspected for SWMUs 
within the TA-49 OU, but their presence has not been confirmed. 
For other SWMUs, u-." full extent and potential for migration are 

Insufficiently known. 

Do the data collected in Phase I Sampling confirm the 
presence of COGs at this SWMU? 

If sufficient levels of COGs are known to be present , are the 
extent and migration potential adequately defined? 

• Field data (survey and screening results) 
• Analytical data (concentrations of COGs) 
• Site Processes 
• Potential release mechanisms 
• Site history 
• Potential COGs 

Definition of the location and types of COGs within each 
SWMU. 

If concentrations of all analyzed COGs are below conservative 
action or screening levels, then recommended for No Further 

Action. Otherwise, Proceed to Decision Point 4. 

Sampling plans will be designed on the basis of professional 
judgement to minimize the chance of obtaining false negative 

results. 

See Chapters 6 and 7 

Figure 5.7-1 Data Quality Objectives for Phase I of the RFI for the TA-49 OU. 

T A-49 Operable Unit RFI Work Plan 
Draft 

Chapter 5 

May 1992 



Assessment and Remediation Conciderations 

Recommend 
forNFA 

NO 

Recommended 
for NFA 

* NOTE: Pending ER program office guidance, voluntary corrective action/interim 
action (VCA/IA) may be carried out at any of these points. 

ChapterS 

Figure 5.6-1 Decision Process for the TA-49 OU (Italicized terms are defined in Table 5.6-1). 

T A-49 Operable Unit RFI Work Plan 
Draft 

May 1992 



Assessment and Remediation Conciderations 

Problem 
Statement: 

Question to 
be Answered: 

Data 
Needs: 

Problem 
Domain: 

Decision Rule/ 
Logic 

Statement: 

Uncertainty 
Constraints: 

Sampling and 
Analysis Plan: 

DATA QUALITY OBJECTIVES FOR PHASE II 

For those SWMUs where contaminants of concern (COCs) are 
present, the nature and extent of the contamination and importance of 

potential transport processes must be clarified. 

I 
Do COCs exceed action levels or have an aggregate 

risk above the ER program threshold value, and is 
there potential waste migration? 

I 
Nature and Extent of Typical 

Contamination Media Characteristics 
·-·~~-- -~ 

• types of cocs present • soil and/or rock type 
• concentrations of COCs • porosity & permeability 
• physical I chemical characteristics • physical & chemical properties 

of COCs of soil (e.g., ion exchange, 
• vertical and lateral extent of COCs • absorption qualities, moisture 
• plume dimensions • content, grain size distribution) 

• heterogeneity in media 
• wind velocity and direction 

I 
The problem domain encompasses potential receptors, spatial boundaries, 

and temporal constraints. Potential receptors include site workers and 
visitors at present and occasional recreational users in the future 

Spatial boundaries of the SWMU are defined by 
the limits of migration of COCs. Temporal constraints are a function 

of constituent-specific chemical and physical properties 

1 
If no individual COC exceeds its action level, and the aggregate risk 

value for all COCs present does not exceed the ER Program 
risk-threshold value, then recommend this SWMU for NFA. 

Otherwise, recommended for CMS. 

_j_ 

Phase II sampling is designed to produce a 
90% (one- tailed) confidence rule in COC concentrations. 

Statistical methods sample mean (and data 
needs), for background comparison and risk 

assessment will be consistent with future 
program guidance. 

I 
See Chapters 6 and 7 

Figure 5.7-2 Data Quality Objectives for Phase II 

TA-49 Operable Unit RFI Work Plan 
Draft 

Chapter 5 

May 1992 



Units other than MDA - AB Units Description and Sampling Plan 

Introduction 

Project 
Management 

Plan 

Field 
Investigations 

Approach 

Chapter 6 

Potential 
Response 

Actions 

SMWU Aggregate Descriptions 
& Sampling Plans 

•Baseline 
•Area 11 
•Area 6 
·Septic Tank 

AreaS 
Area 10 
Area 12 

• Potential Areas of Concern 
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Baseline Characterization Section 6.1 

migration in soil and rock units above the water table. Characterization is specified to 
include, but is not limited to. the hydrogeological and geochemical information indicated 
below: 

• regional and facility-specific geological/hydrogeological characteristics 

affecting groundwater flow beneath the facility; 

• topographic features that might influence the groundwater flow system; 

• tectonic and cooling fractures within the tuff; 

• representative, accurate classification, and descriptions of hydrogeological 

units that may be part of the migration pathways at the facility (that is, the 
aquifers and any intervening saturated and unsaturated units). 

• structural geology and hydrogeologic cross sections showing the extent 

(depth, thickness, and lateral extent) of hydrogeologic units that may be part of 
the migration pathways, identifying: 

unconsolidated sand and gravel deposits, 

zones of fracturing or channeling in consolidated or unconsolidated 
deposits, and 

zones of high permeability or low permeability that might direct and 
restrict the flow of contaminants: 

• representative description of water level or fluid pressure monitoring; 

• manmade influences that may affect the hydrogeology of the site; and 

• geophysical information and remote sensing information such as infrared 

photography and Landsat imagery. 

Hydrogeologic investigations in Phase I of the TA-49 RFI will focus on Area 11 and MDA 
AB because they contain the only TA-49 SWMUs known or strongly suspected to have 
substantial levels of contaminants. Additional hydrogeologic investigations will be 
proposed in Phase II or under Framework Studies, if they are found to be necessary. RFI 
characterization activities for Area 11 and MDA AB are outlined in Section 6.2 and 
Chapter 7, respectively. 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

6.1-2 May 1992 



Baseline Characterization Section 6.1 

6.1 BASELINE CHARACTERIZATION 

6.1 .1 Introduction 

To properly assess the potential for contaminant movement within the site's 
hydrogeological system, a sufficient technical understanding of the T A-49 environmental 
setting is necessary. Baseline data provide the basis against which SWMU contaminant 
levels can be compared. Additional baseline data will allow more accurate risk evaluation 
and will form the basis for selecting remedial alternatives for T A-49 because that selection 
will be based in part on the influence of natural geological barriers and pathways to 
contaminant movement. Section 6.1 outlines the plan to obtain this needed data. The 
field investigation strategy for all RFI activities is summarized in Table 6.1-1. Table 6.1-2 
comprises a list of samples and analyses for baseline characterization. 

Required baseline geological, geochemical, and hydrological studies of T A-49 include 
surface and subsurface characterization. Because TA-49 is located at the south-central 
extremity of the Laboratory, this is ideal for providing information of Laboratory-wide 
relevance. Additional studies at TA-49 are planned by the Laboratory's wide Framework 
Studies and groups. 

To provide boundaries for transport model calculations for the vadose zone underlying 
MDA AB, which contains the vast majority of TA-49 contaminants, especially requires 
baseline geotechnical data. There is the strong likelihood that MDA AB contaminants will 
be isolated for extremely long periods of time because of the great thickness of the 
vadose zone, the low hydraulic conductivity of unsaturated soils and tuff, and the strong 
retardation of contaminant movement as a result of the inherent properties of subsurface 
sorptive media. Thus, the removal of buried wastes at T A-49 may not be warranted if 
institutional control can be ensured and if conditions remain stable over a defined time 
frame. Alternatively, if active remediation is necessary at MDA AB, geological, 
geochemical, and hydrological site characteristics will affect the selection of remedial 
actions and monitoring programs. 

Characterization activities within individual SWMU areas are discussed in the remainder of 
this chapter and in Chapter 7. Section 6.1 addresses only those supporting activities that 
will be conducted outside the formal SWMU boundaries but within TA-49. 

6.1.2 Site Hydrogeologic Regulatory Requirements 

Section P of the Laboratory's RCRA Part B Permit (EPA 1990) requires comprehensive 
characterization of hydrogeological and geochemical properties relevant to contaminant 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

6.1-1 May 1992 



Baseline Characterization Section 6.1 

Laboratory's routine environmental surveillance program. The T A-49 sediment station 
network was designed to sample sediments from all the significant drainages leading from 
MDA AB. These measurements, thus provide an upper limit on contammant background 
levels immediately downgradient from the surface over the largest known source term at 
TA-49. 

Tables 6.1-3 and 6.1-4 show analytical results for these sediment stations from the 
surveillance sampling in 1989 (ESG 1990). These results are typical of those reported 
approximately annually since about 1975 (see Appendix D). General observations on the 
analyte levels of TA-49 soils and sediments, based on the 1989 sampling, are presented 
here. 

• Cesium-137 was marginally above regional background at several stations. 

• Tritium and plutonium-238 were near regional background or the analytical 
detection limit at all stations; but plutonium-239/240 significantly exceeded 
background at station A-3. As discussed in Chapter 7, above-background 
levels at station A-3 are attributable to known radionuclide release from Area 2. 

• Uranium and gross alpha levels in sediments from all 12 stations were near 
regional background level. (Purtyman et al. 1987) 

• Total radionuclide concentrations at all 12 alluvial stations were far below the 
TAU action level discussed in Chapter 5. 

• In the 1989 sampling, levels of toxicity characteristic leaching procedure 
(TCLP) metals from the twelve TA-49 sediment stations were found to be 
below TCLP threshold values in all cases and below analytical detection limits 
in almost all cases (ESG 1990). The concentrations of 22 pesticides, 
5 herbicides, and mixed PCBs were below detection limits. 

• Measured levels of priority volatile organic compound (VOCs) and semi volatile 
organic compount(SVOCs) were found to be far below TCLP threshold criteria 
in all cases and below detection limits in the great majority of cases (Table 
6.1-4). Levels slightly above detection limits were reported from some of the 
12 stations for carbon disulfide, 2-butanone, and 1,1, 1-trichloroethene, 
p-isopropyltoluene, and 4-methyl-2-pentanone. The consistently low levels of 
these common laboratory chemicals over varied drainage areas, coupled with 
the improbability that any of these chemicals has ever been used at TA-49, 
suggests that inadvertent contamination probably occurred during sample 
collection and analysis. 

• The SVOC compound bis(2-ethyl-hexyl)phthalate was reported slightly above 

detection limits for sediments from six stations during the 1989 sampling. 
Phthalates are well-known ubiquitous contaminants (plasticizers) commonly 

TA-49 Operable Unit RFI Work Plan 
DRAFT 
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Baseline Characterization Section 6.1 

6.1.3 Surface Characterization 

6.1.3.1 Background/Rationale 

Surface studies are an important component of the T A-49 RFI because surface water and 
airborne processes potentially can expose and transport contaminants to receptors. 
Selective site-wide TA-49 surface characterization will support SWMU-specific activities 
by: 

• providing indicator analyte background levels against which possible T A-49 
SWMU releases can be compared. 

• providing additional confidence and documentation that contaminants have 
not been transported from TA-49 release sites to the boundaries of the OU, 
and in particular, to the boundary with Bandelier National Monument, 

• allowing the significance and potential of surface contaminant transport in the 
future to be evaluated more accurately, 

• determining the lateral and vertical variability in physicochemical properties 
related to surface transport, 

• delineating surface water flow paths, and 

• providing surface data to supplement subsurface structural information 
obtained from boreholes. 

6.1.3.2 Existing Baseline Information on TA-49 Solis and Sediments 
and Data Needs 

The extent of knowledge of the characteristics of TA-49 soils and sediments is discussed 
in Chapter 4 of this OU work plan. Although site soil types have been classified and 
mapped generally, little of the transport-related data specifically required in the Permit is 
available for any site soils, notably including those of Area 11 and MDA AB. 

Information on site background levels in surface media is primarily inferred from past data. 
These data are generated from 12 permanent sediment stations and 2 soil stations 
(indicated on Figure 6.1-1 ), which have been sampled annually since about 1975 for the 
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supplement the annual sampling by the Environmental Surveillance Group of the 14 
established surface stations (indicated in Figure 6.1-1) and will augment surface sampling 
at individual SWMUs, as described later in this chapters and in Chapter 7. 

The new soil sampling locations have been sited at sizable distances from M DA AB 
providing reasonable radial coverage from the main experimental area to the site's 
boundaries; especially to the south along the boundary with BNM. Data from these 
locations will provide confirmatory evidence that transport of detectable levels of T A-49 
contaminants to the site periphery has not occurred. A second consideration in the 
selection of the new sampling locations was coverage of the principal soil types at TA-49. 

The two new sediment sampling points are sited further downgradient from existing 
stations near Areas 2 and 4, for which radionuclide concentrations above background 
have been reported in the past. These new stations will permit more accurate delineation 
and documentation of the extent of detectable contaminant transport from MDA AB. 

RFI soil sample location 5 (see Figure 6.1-1) will provide an undisturbed Hackroy-series 
location for comparison with the disturbed Hackroy soils at Area 11 and MDA AB. For 
similar reasons, the Seaby Loam will be sampled at location 7. 

General soil characteristics also will be determined for the undisturbed Hackroy and Seaby 
Loam samples, as listed below. 

• surface soil distribution 

• ASTM soil classification 

• transects of soil stratigraphy 

• saturated hydraulic conductivity 

• porosity 

• cation exchange capacity (CEC) 

• soil pH 

• particle size distribution 

• moisture content 

• mineral and metal content 
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Baseline Characterization Section 6.1 

found in the environment and frequently are picked up during analysis in the 
laboratory. The low (and remarkably similar concentrations) at five of the six 
stations suggests laboratory contamination. 

Data from other TA-49 studies related to baseline contaminant levels are summarized 
below. 

• Analysis of sediments collected at the 12 ESG sampling locations in 1990 did 

not show detectable quantities of those VOCs and SVOCs detected in the 
1989 sampling. This further supports the hypothesis that the positive 
indications for some organics in 1989 are 3rtifacts. 

• Monitoring of the two permanent soil sampling stations (stations 54 and 515 
in Figure 6.1-1) in the vicinity of TA-49 over many years has shown 
radionuclide concentrations at or below regional background levels during 
every sampling round (ESG 1990). Sediment and water samples from Water 
and Ancho Canyons where State Road 4 intersects the two, approximately 2 
miles downgradient from TA-49, have shown radionuclide levels near 
background levels or below detection limits (Chapter 2 of the IWP). 

• In September 1982, an aerial radiological survey of TA-15 was performed, 
which overlapped the northern portion of TA-49, including Areas 1, 2, 2A, 28, 
6, 10, and 12. This survey, which is especially sensitive for depleted uranium 
and cesium-137, failed to detect any surface contamination by man-made 
radioisotopes at T A-49 above 1 0 to 12 IJ.A/hr (which is in the range of regional 
background) (EG&G 1989). 

• A beehive is located within the meteorology complex in the southeastern 
portion of T A-49. Analysis of honey and bees from this hive for a wide range of 
metals and radionuclides in 1988 showed that analytes for all levels except 
chromium were at or below levels for hives maintained in the region (ESG 
1989). Chromium levels in honey and bees were a factor of 2 to 3 times 
regional background, but near the range for Laboratory-wide levels. 

6.1.4 Surface Baseline Characterization Plan 

6.1.4.1 Solis and Sediments 

During the initial TA-49 baseline surface soil RFI characterization, seven surface soil and 
two sediment samples will be collected at an interval of 0-6 in from spatially distributed 
locations well separated from T A-49 SWMUs (Figure 6.1-1). These locations will 
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AB and Area 11. This map will include landforms and drainage patterns. sites of active and 
potential erosion, and potential infiltration areas. It also will indicate soil series. colluvium 
and artificial fill, and the degree of soil profile development. 

6.1.4.4 Lateral Groundwater Discharge Points 

Although no springs and seeps are currently known at TA-49, a search will be conducted 
by field geologic teams during the spring and summer months when flow on the Pajarito 
Plateau is greatest. The search will include areas of unusual vegetation that may indicate 
above-normal amounts of subsurface water. The bedrock and geomorphic characteristics 
will be determined at any site of groundwater emergence. In addition, geomorphic 
features such as amphitheater-shaped alcoves will be examined to identify potential sites 
of significant groundwater emergence during periods of wet climatic conditions. Water 
from any springs or seeps encountered will be analyzed for the water quality parameters 
indicated in Table 6.1-5. 

6.1.4.5 Benchmark Resurveying 

Errors up to several hundred feet are known to exist in the Laboratory's engineering 
survey data base for TA-49 benchmarks. Therefore, these benchmarks will be resurveyed 
by global position satellite or standard land surveying techniques to an accuracy of at least 
6 in. (vertical and horizontal). 

6.1.5 Subsurface Characterization 

6.1.5.1 Background/Rationale 

The available data discussed in Chapter 2 of the IWP suggests that, in general, infiltration 
through the vadose zone is not a pathway of immediate concern for Pajarito Plateau mesa 
tops. However, additional vadose zone characterization is a crucial investigative focus of 
the TA-49 RFI because of the large inventory of TAU wastes buried at MDA AB, the 
extremely long period of time over which they will remain hazardous, the anomalous 
occurrence of water in Core Hole 2, and the relative lack of subsurface characterization to 
detect potential contaminant movement. Vadose zone characterization also is important 
because capping-in-place with in situ stabilization and long-term maintenance and 
monitoring is a likely remedial atternative for MDA AB. 
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In Phase I. soil and sediment background levels for the key T A-49 indicator analytes gross 
alpha/beta and gamma radioactivity, gamma spectrometry (including americium-241 and 
cesium-137), total uranium, isotopic plutonium, isotopic uranium, tritium, and RCRA 
metals will be determined at Level Ill, as summarized in Table 6.1-2. It is probable that the 
Phase I investigation will yield sufficient baseline data on site soil and sediment 
characteristics for the purposes of the T A-49 RFI. However, if Phase I results are found to 
be inadequate based on decision criteria discussed in Chapter 5, additional 
characterization will be carried out in Phase II. Phase II could involve vertical soil profiling 
by means of shallow pits and an east-west trench that extends a few feet into bedrock at 
TA-49. 

6.1.4.2 Geologic Base Map 

Although Weir and Purtymun prepared a geologic map of TA-49 in 1962 (see Appendix G 
of this OU work plan) as discussed in Chapter 4, this work is not completely consistent 
with more recent studies and does not address important structural characteristics (e.g. 
faults and fractures) in sufficient detail for the purpose of the TA-49 RFI. Additional data is 
necessary and form the basis for correlation of hydrogeologic units, and the extrapolation 
of hydraulic properties relevant to modeling the movement of water in the vadose zone 
beneath MDA AB. By incorporating new data from the TA-49 RFI, as well as other 
information which was not available in 1962, the hydrogeologic map of T A-49 will be 
updated. 

Surface geologic field work will be carried out at TA-49 and outcroppings in adjacent 
canyons to supplement data that will be obtained from boreholes. The map will be 
updated as additional information is obtained during the RFI and will summarize existing 
baseline geologic information to support subsequent site characterization that maybe 
required. The map will show the distribution of TA-49 rock units and surficial materials as 
well as the orientation and dip of contacts, bedding planes, foliations, faults, and other 
discontinuities. The map also will show the lateral extent and thicknesses of rock units 
and major subunits, including their relative offsets, orientations, and fracture density. The 
TA-49 soil maps shown in Figures 4.3-1 and 4.3-2 will be updated as additional 
information is obtained during the RFI. 

6.1.4.3 Geomorphic Characterization 

Geomorphic characterization of Frijoles Mesa will identify significant erosional processes 
that may compromise TA-49 SWMUs over varied time scales. This characterization will 
generate a 1 :3600 scale map emphasizing erosion and deposition areas relevant to MDA 
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• 

• 

• 

• 

• 

• 

• 

confirmation that significant perched water zones are not present 

beneath MDA AB: 

confirmation that deeply buried contaminants in the experimental shafts have 
not moved significantly beyond the originally contaminated zone: 

determination of vertical and lateral changes in stratigraphy and lithology to a 
depth of 700 ft; 

determination of subsurface hydraulic, geochemical. and mineralogical 
properties needed to model transport of water and contaminants in the upper 
vadose zone; 

characterization of faults, fractures, partings, stratigraphic contacts, welding 
zones, and similar structural features; 

identification of potential natural barriers to, and conduits for, contaminant 

transport; and 

determination of the origin, age and recharge flux of vadose zone fluids . 

As described in Chapter 7, standard field protocols described in ER SOPs will provide 
appropriate data quality levels for geologic field work. Level Ill techniques will be required 
for analysis of soils, sediments, cores and groundwaters. 

Core samples collected during the T A-49 RFI will be archived for subsequent chemical, 
physical, and mineralogical analyses, as appropriate. 

6.1.6.2 Stratigraphic Sections 

During the Phase I TA-49 baseline surface and surface geologic investigation, of hydro
stratigraphic data will be compiled on the following: 

Characterize the following within cooling units 

• Welded tuff/nonwelded tuff 

• Zeolite zones 

• Lithic-rich zones 
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Thus, an important data gap for T A-49 involves hydrogeochemical data to improve the 
understanding of vadose zone processes immediately beneath MDA AB, as described in 
Chapter 4. The proposed baseline subsurface characterization will support the 
characterization activities within MDA AB. as addressed in Chapter 7. 

6.1.5.2 Existing Information 

As discussed in detail in Chapter 4, early studies (1959-61) of experimental holes and 
cores at T A-49 provided a considerable amount of geotechnical information on the 
vadose zone at TA-49. However, some subsurface structure interpretations in the earlier 
studies are not completely consistent with current understanding of the Pajarito Plateau 
geohydrology. 

Additionally, sufficient coring has not been conducted to fully establish the variability of 
subsurface structure over the site, particularly at depths below the shaft bottoms at MDA 
AB. For example, there are substantial uncertainties regarding the existence and/or 
significance of a fault zone under MDA AB. Also, core samples from the earlier 
investigations are no longer available for the detailed geotechnical characterization of the 
vadose zone beneath MDA AB now required. 

6. 1 . 6 Subsurface Characterization Plan 

6.1.6.1 Approach 

Subsurface characterization at TA-49 will be carried out in two phases. During Phase I, 
700-ft vertical boreholes and lateral coreholes beneath Areas 1 and 2 of MDA AB will be 
drilled. The rationale for the location and number of these boreholes, and the 
characterization to be performed, as well as other Phase I studies to be conducted within 
the boundaries of MDA AB, are described in Chapter 7. The result will be a network of 
boreholes and core samples providing direct information on water and contaminant 
movement, hydraulic properties, and the significance of fracture systems beneath TA-49. 
The Framework Studies and Environmental Surveillance Groups are involved in planning 
these activities to ensure that the resulting data is cost effective, and of the maximum 
utility and for the entire Laboratory ER program. 

Subsurface baseline studies at TA-49 will address the transport-related geological, 
geochemical, and hydrological properties of geological units that presently contain waste 
or that lie between waste disposal facilities and the main aquifer beneath the site. The 
borehole network will address the following issues for the vicinity of MDA AB (where the 
principal source term exists): 
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At least two detailed stratigraphic sections will be prepared for T A-49 and will be correlated 
with hydrologic properties to model movement in the vadose zone. These sections will 
incorporate data from past studies of upper Bandelier Tuff outcrops and boreholes at and 
around Frijoles Mesa, as well as new studies proposed in the T A-49 RFI. The stratigraphic 
sections will detail: 

• lithologies, stratigraphic contacts, welding and devitrification features: 

• zones of vapor phase crystallization; 

• major hydrogeological subunits, where matrix and fracture properties could 
control the movement of moisture and contaminants; 

• cooling joints and tectonic fractures and their orientations; and 

• Secondary minerals and filling materials in fracture zones and joints from 
selected core segments, to characterize their potential role as mineralogic 
barriers to upper vadose zone contaminant migration. 

The permeable surge deposit that comprises stratigraphic Unit 5 will receive particular 
attention since it lies at the level of the major source term at MDA AB. 

6.1.6.3 Additional Deep Test Well Near TA-49 

Contingent upon the results of Phase 1 investigations and according to the decision 
process outlined in Chapter 5, a deep bore hole into the main aquifer in the vicinity of TA-
49 may be proposed in Phase II of the TA-49 RFI. The purposes of an additional deep 
well at or near T A-49 would be consistent with recommendations of the recent ER
sponsored external review of the hydrogeology of the Laboratory site (Kearl et al. 1991) 
and would allow several issues to be addressed: 

• Deep core sections would be available to refine stratigraphic sections for 
deep-lying epiclastic rocks in the Cerro Toledo rhyolite and fluvial sedimentary 
rocks that occur in the Puye Formation and the Santa Fe Group. 

• Better definition of groundwater flow direction beneath TA-49 would be 
possible. 

• An additional deep aquifer station would be available for monitoring 
groundwater quality in the main aquifer. 
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• Dense. competent tuff 

• Fractured. jointed tuff 

• Open fractures. joints 

• Nature of mineral coatings on open surfaces 

• Clay-filled fractures, joints 

Characterize stratigraphic contacts between discrete cooling units 

• Weathered tuff in contact zones 

• Thin surge deposits in contact zones 

• Thin pumice, ash-fall deposits in contact zones 

-----~ ,___.;;. 

Characterize the following 

• Fluvial sands, gravels, and cobbles 

• Lacustrine fine sand, silt, and clay 

• Inter-layered alluvial, ash flow, and ash- fall deposits 

Characterize. stratigraphic contacts between contrasting lithologies 

Characterize the following 

• Zeolite zones 

• Lithic-rich zones 

• Inter-layered surge deposits 
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3etter flow definition is desirable because at present. flow directions are extraoo1atea 
~smg aata from the cluster ot three wells at TA-49 (the only wells along tt1e southern 
:Jenpnery of the Laboratory), spnngs m White Rock Canyon. and deeo wells a1ong the 
1onhern ooundary of the Laboratory. While the POtential for contammauon ot the mam 
aauifer IS very small. even a small realignment of the currently assumed tlowpaths could 
:JrOJect grounawater flow from T A-49 towaras Banaelier National Monument. 

Figure 4 4-2 shows the locations of ex1sting core holes at TA-49. The prec1se siting ot a 
:1ew aeeo well near TA-49, if required. would be aetermined in part by the results of the 
IA-49 Phase I RFI. The Laboratory-wide Framework Studies. and environmental 
surveillance programs. and RFI activities at adjacent OUs. will play an important role in 
determmg both the location and specific measurements to be earned out at this well. 

6.1 .6.4 Characterization of Groundwater and Vadose Zone Water 

Grounawater samples will be collected from deep test wells DT -SA, DT -9. and DT -1 0 on 
an annual basis and analyzed for the parameters listed in Table 6.1-5. In addition, any 
perched or spring waters or seeps that may be encountered in the RFI will be sampled on 
a quarterly basis for the duration of the TA-49 RFI. If no contaminants are found in the two 
initial sar11>lings, the quarterly samples will be analyzed for the reduced analytical s_urt~~ ~.~ 

judged to provide adequate indication for significant change in groundwater quality. The 
reduced suite is indiCated in Table 6.1-5. Level Ill analysis required to ensure that data are 
collected of sufficient quality for subsequent risk assessment. if necessary. 

Pore water from core sections obtained beneath Areas 1, 2, 3, and 4 also will be collected 
and analyzed as described in Chapter 7. 

6.1.6.5 Perched Water Zones Encountered In Borehole Drilling 

If perched groundwater is encountered during drilling of any TA-49 boreholes, drilling will 
stop and an evaluation will be made whether to resume drilling. In some cases, it may be 
advisable to complete the hole as a monitor well in the perched zone, or it may be 
appropriate to continue drilling. If subsequent drilling is needed, the drill rig will be moved 
to a new location at least 1 00 ft away from the perched zone monitoring well Any perched 
water encountered will be sampled and analyzed as described above. 
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Chapter/ 
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6.1 Baseline 

6.2 Area 11 

6.3 AreaS 
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6.5 Area 10 

6.6 Area 12 

7 MDAAB 
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TABLE 6.1-1(a) 

SUMMARY OF PHASE I INVESTIGATIONS FOR CHAPTERS 6 AND 7 

Area Surveys Discrete Samples 

Surface Subsurface Water 
(0-6 in.) 

Benchmat1< Radiological Geophl,sical Number of Number of Number of 
Surveys (tt2) (It ) Samples Samples Samples 

13 12 9 

64,000 64,000 46 46 

236,400 12,800 44 40 

94,000 94,000 36 2 

13,000 21 

14,000 20 

105,000 105,000 146 

13 526,400 275,800 325 9 
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Chapter/ 
Section Description 

6.1 Baseline 

6.2 Area 11 

6.3 Area 6 

6.4 AreaS 

6.5 

6.6 MDAAB 

6.7 

7 

Total 

TABLE 6.1-1(b) 

SUMMARY OF PHASE I INVESTIGATIONS FOR CHAPTERS 6 AND 7 

Boreholes 
Vertical (<50ft) Vertical (>50 ft) 

Number of Total Number of Number of Total Number of 
Hole Footaae Samples Hole Footaqe Samoles 

15 124 46 

14 190 40 

2 20 2 

4 36 12 8 2300 276 

35 370 100 8 2300 276 

Angled 

Number of rota) 
Hole Footaae 

2 1400 

2 1400 

Number of 
Sa moles 

92 

92 
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TABLE 6.1-1(c) 

SUMMARY OF PHASE II INVESTIGATIONS FOR CHAPTERS 6 AND 7 

Area Surveys Discrete Samples 

Surface Subsurface Water 

Chapter/ 
Benchmark Radiological Geoph{,sical Number of Number of Number of 

Section Description 
Surveys (ft2) (ft ) Samples Samples Samples Other 

6.1 Baseline 6 

7 MDAAB 60,000 60,000 115 138 

TABLE 6.1-1(c) 

SUMMARY OF PHASE II INVESTIGATIONS FOR CHAPTERS 6 AND 7 

Boreholes 
Shallow Vertical (>50 ft) Lateral 

Chapter/ Number of Total Number of Number of Total Numberot Number ot Total Number of 
Section Description Hole Footaae Sa moles Hole Footaae Samoles Hole Footaqe Samples 

6.2 Area 11 15 9 

7 MDAAB 4 600 138 
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TABLE 6.1-2 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE I INVESTIGATIONS 
FOR TA-49 BASELINE CHARACTERIZATION 

Number of Samplesa 

Analytical Samples 
QA/QC Samples 

Total Number of Samples 

Soil/Sediment 

9 
3 

12 

Groundwater 

6 
3 

9 

a All samples will be radiologically screened for gross alpha/beta and gamma contamination. Gamma 
spectrometry yields gross gamma americium-241 and cesium-137 levels. 

Number of Laboratory Analyses 

Soli/Sediment 

Total uranium 
Isotopic plutonium 
Gross alpha/beta 
Gross gamma, Am-241 , Cs-137 
Isotopic uranium 
RCRA metals 

Total number of analyses 

Other Characterization: 

12 
12 
12 
12 
12 
12 

72 

Groundwater 

9 
9 
9 
9 
9 
9 

54 

Method (Level Ill) 

ICPMS 
Radiochemical separation 
Gas flow proportional counter 
Gamma spectrometry 
Alpha spectrometry 
sw 6010 

Soil characteristics also will be determined for two samples and surface field geologic work will be 
performed as described in Section 6.1 . 
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Station 3H 
( 1 o-6mcVmL) 

A-1 0.4 (0.3) 

A-2 0.1 (0.3) 

A-3 0.8 (0.3) 

A-4 0.7 (0.3) 

A-4A 0.4 (0.3) 

A-5 0.6 (0.3) 

A-6 0.7 (0.3) 

A-7 0.5 (0.3) 

A-8 0.3 (0.5) 

A-9 0.1 (0.3) 

A-10 0.8 (0.3) 

A-11 0.0 (0.3) 

Arthimetic mean 
0.5 

Regional background 
SoliS 1.4 

SeiiBiS -

TABLE 6.1·3 

SUMMARY OF RADIOCHEMICAL ANALYSES OF SEDIMENTS 
COLLECTED IN 1989 FROM TA-49 

i37cs Total Uranium 238pu 239,240pu 

(pCVg) (J,J.g!g) (pCVg) (pCVg) 

0.31 (0.08) 4.2 (0.4) 0.002 (0.002) 0.006 (0.002) 

0.59 (0.15) 3.2 (0.3) 0.009 (0.002) 0.074 (0.005) 

0.27 (0.08) 3.1 (0.3) 0.015 (0.010) 0.902 (0.033) 

0.86 (0.17) 2.7 (0.2) 0.002 (0.001) 0.016 (0.002) 

0.44 (0.09) 3.5 (0.3) 0.001 (0.001) 0.020 (0.002) 

0.49 (0.15) 3.2 (0.3) 0.001 (0.001) 0.014 (0.002) 

1.7 (0.27) 3.8 (0.4) 0.003 (0.001) 0.058 (0.004) 

0.16(0.11) 3.3 (0.3) 0.001 (0.001) 0.002 (0.001) 

0.30 (0.09) 2.7 (0.3) 0.003 (0.001) 0.006 (0.001) 

0.20 (0.11) 3.3 (0.03) 0.002 (0.001) 0.008 (0.002) 

0.47 (0.11) 2.4 (0.2) 0.002 (0.001) 0.011 (0.002) 

0.39 (0.13) 0.9 (0.1) 0.001 (0.001) 0.004 (0.002) 

0.52 3.0 0.003 0.093 

0.88(0.18) 3.8(0.4) 0.003(0.003) 0.019(0.002) 

0.28(0.13) 3.2(0.3) 0.006(0.001) 0.006(0.001) 

Chapter 6 

Gross 
Gamma 

( countSiminiL) 

3.9 (0.5) 

3.4 (0.5) 

3.6 (0.5) 

3.0 (0.5) 

3.8 (0.5) 

4.1 (0.6) 

4.5 (0.6) 

3.7 (0.5) 

4.8 (0.6) 

4.3 (0.06) 

4.5 (0.6) 

1.2 (0.4) 

3.7 

10(1) 

2!(0.5> 

Data are from Tables G-32 and G-62 of the Laboratory's 1989 ESG report (ESG 1990). Statistical upper limits of the 
anaJyticat error are given In parentheses. Analytical quality level is approximately Level Ill (see Sections 5.3.2 and 
5.7 of this Operable Unit Work Plan). 

Regional background levels are maxirrum observed levels for soils and sediments. 
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TABLE 6.1·4 

VOC AND SVOC COMPOUNDS REPORTED 
IN TA-49 SOIL AND SEDIMENT SAMPLESa 

Station Number Concentration Action Levetb Detection Limit 
(JJ.g/kg) (mg;kg) (JJ.g/kg) 

Carbon disulfide 
A-2 51 8000 (Table F-3, IWP) 2 
A-3 57 2 
A-6 35 2 
A-7 280 2 
A-8 84 2 
A-9 120 2 
A-10 49 2 
A-11 130 2 

Trlchlorofluoromethane 
A-3 13 20,000 (Table F-3, IWP) 2 
A-7 16 2 
A-9 13 2 
A-11 21 2 

2-butanone 
A-3 95 4000 (Table F-3, IWP) 10 
A-4 32 10 
A-8 n 10 
A-10 71 10 

1.1.1-trlchloroethene 
A-3 12 64 (Table F-2, IWP) 10 
A-6 20 10 
A-7 50 10 
A-8 25 10 

4-methyl-2 pentanone 
A-5 14 4000 (Table F-2, IWP) 10 

10 

p-lsopropyltoluene 
A-5 11 2 
A-8 6 2 

Bls (2-ethylhexyl)phthalate 
330 A-2 470 2000 (Table F-3, IWP) 

A-3 2400 83 (Table F-2, IWP) 330 
A-4A 600 330 
A-7 410 330 
A-10 500 330 
A-11 510 330 

(a) Data are from Table 38 of the 1989 ESG report (ESG 1990). Analysis was conducted for 65 VOCs, 
68 SVOCs, 22 pectlcldes, 5 herbicides, and mixed PCBs. Only compounds that exceeded 
detection limits are listed in this Table. Analytical quality level is approximately Level Ill (see 
Sections 5.3.2 and 5.7 of this Operable Unit Work Plan). 

(b) Soil ingestion action levels are taken from Table F-3 (systemic toxicants) and Table F-2 (carcinogen) 
of the IWP. 
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TABLE 6.1·5 

ANALYTICAL SUITE FOR WATER SAMPLES COLLECTED 
FROM DEEP WELLS, SEEPS, PERCHED ZONES, AND ROCK PORES AT TA-49 

*Major Anions 
Bicarbonate 
Chloride 
Sulfate 
Fluoride 
Nitrate 
Nitrite 
Nitrate and nitrite 
Phosphate 

*Major Cations 
Ammonium 
Calcium 
Magnesium 
Sodium 
Silica 

*Radlonuclldes 
Gross alphabeta 
Gamma Spectrometry 
Isotopic uranium 
Isotopic plutonium 
Isotopic americium 

Other Parameters 
Total organic carbon 
Total dissolved organic carbon 
Total suspended solids (<1 0 IJ.I'Tl) 

*Field-Measured Parameters 
Temperature 
pH 
Eh 
Specific conductance 
Carbonate 
Alkalinity 
Dissolved oxygen 

*Included in reduced suite of analytes. 
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Minor and Trace Constituents 
Aluminum 
Antinony 
Arsenic 
Barium 
Beryllium 
Boron 
Bromide 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Thallium 
Uranium 
Vanadium 
Zinc 

Environmental Isotopes 
Hydrogen/deuterium ratio 
Oxygen-16/oxygen-18 ratio 
Low-level tritium 
Chlorine-36 
Low-level plutonium 
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6 . 2 Area 11 - Radiochemistry and Small-scale Shot Area 
Description, Data Needs, and Objectives, and Sampling Plan for 

SWMU 49-003 
SWMU 49-00S(c) 

6.2.1 Introduction 

(radiochemical leachfleld) 
(surface contamination) 

Secuono.2 

Section 6.2 describes Area 11 of TA-49 which includes SWMU 49-003 (a radiochemistry 
leachfield), SWMU 49-00S(c) (soil contamination), and the small-scale shot area. The 
objectives of the field investigation and the detailed sampling plan also are described in 
this section. Summaries of samples and analyses for Area 1 1 field investigations are 
given in Tables 6.2-1 and E-2 (Appendix E). 

For Area 11, data are needed primarily to define the distribution and extent of 
contaminants in surface and near-surface soils. A conceptual model, for Area 1 1, 
including potential transport pathways and receptors, is identified in Chapter 4. The 
principal potential contaminant-migration pathway is erosion (airborne particles and 
surface runoff). However, the significance of past infiltration from small radioactive liquid 
releases in the past also will be investigated. Although highly localized contamination 
above action levels may well be present in the leachfield, the likelihood of transport of 
significant levels of contaminants from Area 11 in the near term is considered unlikely for 
the following reasons: 

• Area 11 is located on a relatively flat portion of Frijoles Mesa, minimizing runoff, 

• the depth to the main aquifer is about 1200 ft and there 

are no aquifers known or expected in the area: 

• the distance to potential off-site receptors is large for the assumed exposure 
scenarios and no credible pathways are known: 

• access and use of the site is strictly controlled: and 

• a relatively low inventory of contaminants is anticipated at Area 11. 

For these reasons, the likelihood for significant impact to public health or environment 
from Area 11 contaminants is minimal over the assumed institutional time frame of 1 00 yr. 
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The near-term concern caused by contamination in Area 11 is the potential for runoff 
dispersal of very low (but above background) radionuctide levels downgradient thus 
complicating the interpretation of environmental data from other areas of TA-49. 

The criteria for preliminary identification of potential response actions at Area 11 are 
presented in Chapter 5. Site stabilization, accompanied by long-term institutional control. 
monitoring, and maintenance, and selective removal/disposal of soil hot spots and 
contaminated near-surface debris are identified as the most likely remedial alternatives. 
Installation of a sediment trap to intercept runoff immediately downgradient from the 
leachfield also is a possibility. Because Area 11 is encompassed by components of MDA 
AB, it is likely that Area 11 and MDA AB will continue to be managed contiguously tor the 
indefinite future. Thus, the degree of characterization and selection of remedial actions 
for Area 11 are logically considered jointly with those of MDA AB. 

6.2.2 Description and Site History of Area 11 

The general location of Area 11 within T A-49 is given in Figure E-3. A 1961 site diagram 
of Area 11 is given in Figure 6.2-1 and recent low-altitude photographs across Area 11 
are given in Figure 3.1-2. As Appendix A shows, the land surface gently dips to the east 
from Area 11 so that runoff primarily is directed from Area 11 towards Area 2. 

Significant Laboratory use of Area 11 was limited to activities related to the hydronuclear 
program at TA-49 from 1959 to 1961 (Purtymun and Stoker 1987). Area 11 activities 
during that period consisted exclusively of limited radiochemistry operations and small
scale containment experiments involving HE detonations in shallow shafts, where 
indicated in Figure 6.2-1. 

Area 11 was used first for small-scale containment experiments involving approximately 
thirteen 1 0-in. diameter by 12- ft-deep vertical holes that were cased in steel (Figure 6.2-
2). Explosive charges were set off at the bottoms of the holes, usually after backfilling the 
holes with sand to contain the explosive force. In some of the shots, irradiated uranium-
238 tracer was used. According to Laboratory records, a maximum of 10.5 g of uranium 
was used for this purpose and the irradiated samples are estimated to have contained 
initially only microcurie levels of neptunium-239. Neptunium-239 has a half-life of only 2.3 
days and thus has decayed completely to negligible levels of plutonium-239 (Minor 
1991). Some of the shot holes also may have contained small quantities of lead. Some 
holes probably were backfilled partially with concrete at the conclusion of the 
experiments. Two capped holes with 1 0-in. casing extending above ground are visible at 
the present time in this area. 

Radiochemistry operations were performed in Area 11 in structure TA-49-15, located 
where indicated in Figure 6.2-1. This building contained hoods and sinks for performing 
radiochemical operations. Eventually, a drain line was installed to connect the 
radiochemistry building to a leachfield located a few feet to the east. One site employee 
recalled that the drainline extended from the southwest portion of the building. Small 
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quantities of liquids may have been discharged to the soil beneath the building before 
the drainline was connected to the leachfield. The subsurface leachfield and associated 
pipes remain in place and now constitute SWMU 49-003. The approximate location of the 
leachfield now is marked by signs labeled "TA-49-15 Drain Field". Other structures in this 
area were support facilities that did not involve hazardous or radioactive materials. 

The structures shown in Figure 6.2-1 were located on a level. elevated construction pad 
created by backfilling the natural area with clean, crushed tuff (Francis 1991 ). Inspection 
of laboratory notebooks and interviews of radiochemists and health physicists who 
worked at Area 11 indicate that radiochemical wastes were limited in quantity and were 
mostly collected in containers for disposal at a Laboratory waste disposal facility. Total 
radioactivity involved in Area 11 radiochemistry operations is estimated to have comprised 
less than 10 mCi of TAU and much lower levels ot fission products (Barr 1991). 

The radiochemistry operations consisted of initial acid dissolution (by nitric, hydrochloric, 
hydrofluoric, sulfuric, and perchloric acids) of solid residues recovered from experiments 
conducted in Areas 2, 2A, 28, and 4. Quantities of acids were limited to a few tens of 
liters or less per dissolution. Solvent extraction with only several liters or less of 
methylisobutyl ketone, ammonium and sodium hydroxide, and a-hydroxyquinoline was 
used for chemical separation. Area 11 radiochemical wastes also consisted of low levels 
of plutonium, americium, uranium, cesium-137, and possibly minor amounts of other 
alpha, beta, and gamma emitters. Beryllium and lead also were present in very limited 
amounts. 

Most waste solutions were drained into containers that were taken to a Laboratory waste 
disposal site. However, it is likely that small quantities of very low level radionuclide 
solutions were discharged to the soil outside the radiochemistry laboratory. Waste 
radiochemical solutions sometimes were placed in bottles and stored in a steel box at the 
location indicated in Figure 6.2-1. The box was removed from TA-49 during or before 
cleanup of Area 11 in 1971. 

The precise location and details of the underground distribution system of the leachfield 
are unknown but the location is estimated in Figure 6.2-1. The estimate is based partially 
on interviews of the construction engineer who installed the field. The engineer stated 
that the underground distribution system most likely was constructed of terra cotta pipe 
laid in a gravel matrix (Francis 1991). Additional information was obtained from Laboratory 
documents, including a 1971 report which describes the field as a "settling area 20-25 ft 
east of 49-15" (Eller 1992). Former site radiochemists have estimated that less than 50 
gal of organics and less than several hundred gal of water could have been discharged 
into the leachfield during the entire period of operation (Penneman 1991 ). 

In 1970 and 1971, Area 11 radiochemistry structures were decontaminated, demolished, 
and removed (Eller 1992). Contaminated equipment, debris, and chemicals were 
packaged and sent to TA-54 for disposal. All equipment and building debris found to be 
free of contamination by field instruments of the time were taken to the open 

burning/landfill area in Area 6. Approximately 2160 tt3 of material went to the TA-49 open 
burning/landfill area, which was then covered with about 3 ft of topsoil. 
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Butane tanks T A-49-16 and T A-49-56 (both above-ground tanks) were shown to be 
radiological free of contamination and were taken to the Laboratory salvage yard (Tank 
ref). 

During removal of the Area 11 radiochemistry building in 1971, typical maximum alpha 
contamination levels ranged from 10,000 cpm (sinks) to more than 100,000 cpm (hood 
ducts and blowers), but roofs and other exterior surfaces were found to be essentially 
tree of detectable contamination (Eller 1992). 

During the operations from 1959 to 1961, and during the 1971 cleanup, extensive and 
frequent field monitoring for gross alpha, beta, and gamma radioactivity was conducted. 
Available information indicates that levels of contamination of concern at that time were 
not detected except for the Area 11 structufes as described above (Eller 1992). 
Additional information on the Area 11 cleanup in 1971 , including structure-contamination 
levels and demolition photographs are available in a detailed report (Eller 1971). 

During a reconnaissance investigation in 1987, alpha contamination was detected in 
pipes leading to the leachfield (DOE 1987). Soil samples were taken from the leachfield 
during a DOE environmental survey in 1988, in which the leachfield was identified as a 
prototypical Laboratory environmental problem (DOE 1988). The soils were found to 
contain above background levels of uranium, plutonium, americium, and alpha radio
activity. 

Contamination of Area 11 soils potentially has occurred from airborne transport of low 
levels of radionuclides from Areas 1 through 4. However, because of the isolated and 
limited nature of such potential releases, contamination levels at Area 11 resulting from 
this mechanism are expected to be undetectable. 

Currently Area 11 is within the locked exclusion fence that surrounds Areas 1, 2, 2A, 28, 
and 4 of MDA AB. Access also is controlled by the locked gate at State Road 4, which 
limits ingress/egress to and from TA-49. 

The extent of surface and subsurface contamination in the radiochemical leachfield has 
not been determined precisely, but based on the historical information summarized 
above, contaminant inventories are expected to be localized and limited in quantity. Only 
limited surface soil sampling has been conducted at Area 11, and no subsurface sampling 
has been carried out. 

6.2.3 Additional Information on Potential Source Terms at Area 11 

The most intensive study of Area 11 contamination was carried out in 1987 as part of the 
A411 survey discussed in Chapter 5. During this survey, soil and vegetation samples 
were collected in the general area formerly occupied by the radiochemistry building 
(Soholt 1990). Analytical results are summarized in Table 6.2-2. Figure 6.2-3 shows 
sampling locations and measured levels of plutonium-239/240 in Area 11 surface soils. 
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Apparently because of errors in the Laboratory's survey database, an adjustment of 
several hundred tt was necessary to make the plots in the A411 survey agree with field 
notebook and A411 survey stakes remaining in Area 11. Nevertheless. it appears that 
the A411 survey apparently sampled only the construction pad and the westernmost 
edge of the presumed leachtield area. Radionuclide levels were near background tor 
most sampling locations. but activities of total uranium, plutonium-238, plutonium-
239/240, and americium-241 were above background for a few samples. 

The most elevated radioactivity by tar was associated with a sample location near the east 
edge of the former radiochemistry building, possibly where the sink drain was located 
(see Figure 6.2-3). Contamination levels at this sampling point were 121 pCi/g 
(plutonium-239/240), 22 pCVg (americium), and 2.4 pCi/g (plutonium-238). Figure 6.2-3 
clearly shows the highly discontinuous distribution of radioactive contaminants in Area 11 
as has typically been observed at other T A-49 SWMUs as discussed later in this chapter 
and in Chapter 7. The total radionuclide level averaged over the sampling stations is 
about 0.6 pCVg (when this station is excluded) well below thediscussed TRU action levels 
in Chapter 5. 

During the A411 survey, levels of radionuclides were determined for 20 vegetation 
samples collected from Area 11 (Table 6.2-2) and found to be unexceptional. Statistical 
comparisons of mean activities in soils and vegetation suggested poor correlations 
between the two media (Soholt 1990). 

In May 1991, a geophysical survey of Area 11 was performed using magnetometry, 
electromagnetic, and ground-penetrating radar techniques (Geophex 1991). Figure 6.2-
4 displays an interpretive sketch of Area 11 based on these measurements. Additional 
technical information on the geophysical survey are given in Appendix D of this au work 
plan. In the likely location of the leachfield, the survey results suggested near-surface 
piping and electrically conductive areas possibly related to subsurface chemical 
contamination or elevated moisture levels. The survey also confirmed the location of 
some buried metal in the small-scale shot area. Other portions of the area surveyed 
appeared to be entirely free of artifacts. 

6.2.4 Data Needs and Objectives and Investigation Rationale 

The overall objective of the field investigation at Area 11 is to determine the feasibility of 
unrestricted Laboratory use, subject to general site restrictions from continued use of TA-
49 as a firing site buffer zone and its contiguous management with MDA AB. 

The key field objective is the determination of the distribution and level of contamination in the 
surface and subsurface, particularly in the leachfield area. 

Based on existing information described above and in preceding chapters of this au work 
plan, the observational approach implies that Area 11 characterization needs are limited to 
those which directly address the following decision questions: 
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• Do contaminants of concern exist above action 
levels, other than in the leachfleld subsurface? 

• What is the vertical and lateral extent of 
contamination above action levels in the 
leachtleld? 

• Are contamination levels and site properties 
such that runoff and Infiltration are significant 
transport mechanisms for the leachfleld? 

A single phase of investigation probably will be adequate to answer the first decision 
question. If the answer is negative, no further action will be proposed and the RFI/CMS 
will cease for areas addressed by this question. 

The second decision question also might be answered in Phase I, but its uncertainties are 
greater than those for the first question. Therefore, a second investigation phase is 
assumed to be necessary, for planning purposes, to adequately define the subsurface 
plume. 

The answer to third decision question is likely to be shown to be negative in Phase I, but 
is closely related to the second question. 

- ·--~ ,___;;, 

A combination of geophysical survey, surface area radiological screening, and Level Ill 
analysis of discrete surface and subsurface samples is proposed to answer the first and 
second questions. Limited characterization of soil and borehole characteristics is used to 
answer the third question. Specific data objectives for Area 11 include: 

• 

• 

• 

• 

Surface soils will be screened for radiological levels above the 10 pCi/g 
screening level proposed in Chapter 5 by radiological survey covering at 
least 90% of the area indicated in Figure 6.2-5. This survey will be 
supplemented by Level Ill analysis of any hot spots and grid samples for 
radionuclides, metals, and SVOCs. 

Soil samples from a network of shallow boreholes at the expected leachfield 
area will be collected and analyzed as described for surface soils. 

Hydrogeochemical properties pertinent to potential contaminant transport will 
be determined for selected soil and near-surface tuff samples from the 
leachfield area. 

Borehole samples from representative small-scale shot holes will be 
collected for Level Ill analysis of radionuclides and metals. Spot test and (if 
necessary) Laboratory analysis for HEs also will be carried out for these 
samples. 
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• A shallow core sample and a surtace sample will be collected at the former 
location of the steel box used tor interim storage of containers filled with 
radiochemistry waste solutions. Level Ill analysis will be carried out for 
radionuclides, metals and SVOCs. 

Based on the relatively detailed historical information on past uses of Area 11, the 
sampling rationale assumes that a limited set of analytes is sufficient to define areas of 
contamination through direct surface and subsurface sampling. It is further anticipated 
that surtace contamination will be highly discontinuous (see Figure 6.2-3), but that 
subsurtace leachfield contamination will be relatively continuous (but restricted to a small 
area) because it originated from small liquid discharges. 

6.2.5 Sampling Plan 

OAIOC :ield samples for the Area 11 investigation are listed in Tables 6.2-1 and E-2 
(Appenaix E). Surface sample and borehole locations will be surveyed by standard land 
surveying methods to an accuracy of at least 6 in. (vertical and horizontal). 

6.2.5.1 Area 11 Surface Solis Survey [SWMU 49-00S(c)] 

Characterization of Area 11 surface contamination will begin with radiological survey of at 
least 90% of the area over the leachfield, the construction pad that formerly supported 
Area 11 structures, and the small-scale shot area as indicated in Figure 6.2-5. The 
radiological survey will use either a hand held system or a mobile spectrometry system of 
the type employed by the DOE Remote Sensing Laboratory (operated by EG&G-Las 
Vegas) for site-wide radiological surveys. A description of the EG&G system, including 
detection limits for radionuclides of interest, is given in Appendix F. If hot spots above the 
TAU screening level of 10 pCilg are detected, a FIDLER or equivalent system will be used 
to precisely locate the hot spots and soil samples will be collected. The FIDLER survey 
instrument is described in Section 4 of Appendix C of this OU work plan. To determine 
spatial variability, one additional sample will be collected 1 m away and another will be 
collected at a depth of 6 to 12 in. below the hot spot. 

In addition to samples of hot spots, surface soil samples will be collected on a 20-ft by 20-
ft mesh square grid over the leachfield area as indicated in Figure 6.2-5. This mesh was 
chosen for its reasonable, but not excessive spatial sampling resolution of the potentially 
contaminated leachfield area that ultimately might be excavated. Separate surface soil 
samples will be collected at the leachfield borehole sampling points. 

For surface soil samples, Level Ill analysis will be carried out for total uranium, isotopic 
plutonium, gamma spectrometry (which yields gross gamma, americium, and cesium-137 
levels), SVOCs, gross alpha/beta radioactivity, and RCRA metals (which includes lead and 
beryllium). 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

6.2-7 May 1992 



Radiochemistrv and Small-scale Shot Area Sect!on6.2 

6.2.5.2 Leachfleld Dralnlines 

As appropriate, drainlines located by the 1991 geophysical survey will be removed as 
VCAs (see Section 2.1 0). At least one soil sample associated with each 1O-ft section of 
pipe will be collected and analyzed at Level Ill by the process described for Area 11 
surface soils. Based on available information, 1 0 ft is judged as a typical length of piping 
(i.e., distance between joints) and sampling at 10 ft intervals is judged to be adequate for 
the purposes of the investigation. Based on the 1991 geophysical survey, about 1 0 
samples of this type will be required. After it is believed that all the piping has been 
removed, a geophysical survey will then be repeated over the leachfield area to locate any 
remaining near-surface debris. 

6.2.5.3 Leachfleld Boreholes (SWMU 49-003) 

Shallow boreholes will be installed in the suspected leachfield area as shown in Figure 
6.2-5. The proposed area for coring and corehole depths are judgementally based on 
available information and are expected to bound the subsurface plume. The sampling 
grid interval was chosen to provide a reasonable but not excessive sampling density for 
subsequent statistical treatment of soil contaminant levels, and to serve as a convenient 
platform from which Phase II sampling can be designed (if necessary). 

Core samples will be collected in three-ft increments by auguring to a depth of about 9 ft, 
which should extend into intact tuff. Based on available information, this should 
encompass the entire vertical zone of contamination. If sample analysis does not show 
that the plume limit has been defined by this scheme, sampling over a wider and deeper 
area may be required in Phase II sampling. Core sections will be analyzed as described for 
Area 11 surface soils. 

Neutron moisture profiles will be run for allleachfield boreholes. Soil characterization as 
described in Section 6.1 will be performed on two sets of leachfield borehole samples 
(total of six samples). 

6.2.5.4 Interim Storage Container Area 

One surface soil sample will be collected and one 6-ft vertical bore hole will be augured at 
the former location of the radiochemical waste storage box. Analysis of the soil sample 
and two 3-ft sections from the bore hole will be carried out as described for Area 11 
surface soils. 
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6.2.5.5 Small Scale Shot Holes 

:orenores w1il be anilea into two ranaomry selectee (uncacpeal smart-scare snot hares tndicated 
n Figure 6.2-5. The operating assumctron rs that samoling or two at the snot holes w1il provtde 
sutficient data. coupled w1th histoncar intormatron. to determrne w1th aaequate confidence 
whether significant subsurface contamrnation does or does not exist in the holes. The coreholes 
are aesigned to intersect the shot cavrties and a single 5-ft sample section. centerea on the 
expected location of the cavity where contam1nants are most likely to occur. wilt be collected from 
each borehole. The samples will be field-screened using a HE spot test ana analyzed as 
descnbed for Area 11 sorls plus HEs (if any are detected in spot tests). 

6.2.6 Phase II Investigations at Area 11 

Although adequate definition at the extent ot surface and subsurface contamination is intended 
to be completed in Phase I, for planning purposes, it is assumed that Phase II characterization 
may be required to define, with adequate precision, the extent of contamination in the leachfield. 
In this case, sampling of additional surface soil and shallow borehole locations beyond the 
sampling area indicated in Figure 6.2-5 may be needed. For planning purposes, it is assumed that 
15 additional soil samples and 9 additional boreholes will be required in Phase II. 
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TABLE 6.2-1 

SUMMARY OF SAMPLES AND ANALYSES FOR INITIAL INVESTIGATIONS 
FOR AREA 11 [SWMUS 49-003 AND 49-008 (c)] 

Number of Samples 

Soli Borehole 
Sample Sample 

Analytical Samples 40 40 
QAIQC Samples 

Rlnsate blank 2 2 
Field duplicate 2 2 
Field blank 2 2 

Total Number of Field Samples 46 46 

Chapter6 

Routine field survey instruments will be used to screen for gross alpha and beta contamination. HE 
spot tests will be used to screen cores from the small-scale shot area. Where appropriate, and 
depending upon convenience and field laboratory availability, analysis of Area 11 samples will be 
performed in either the field laboratory or off-site analytical laboratory. Gamma spectrometry will 
yield gross gamma, americium-241, and cesium-137 levels. 

Number of Laboratory Analyses 

Total uranium 
Isotopic plutonium 
Gross alpha/beta 
Gamma Spectrometry 
SVOCs 
HEs 
RCRAmetals 

Total number of analyses 

Other Characterization: 
Number of boreholes = 15 
Linear feet of core • 124 ft 

Soli 
Sample 

46 
46 
46 
46 
0 
0 

46 

230 

Borehole Level Ill 
Sample Method 

46 ICPMS 
46 Alpha spectrometry 
46 Gas flow proportional counter 
46 Gamma spectrometry 
46 SW8270 
2 USATHMA 

46 SW6010 

278 

Radiological and geophysical surveys will be conducted over an area of 64,000 tt2 
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TABLE 6.2·2 

SUMMARY OF 1987 A411 SURVEY RESULTS AT AREA 1 1 

Regional Soli Background 
Area 11 (!Maximum} 

Radlonucllde Soli Vegetation 

(22 samples) (20 samples) 

Cs-137 (pCi/g) 
Mean 0.38 , .17 1.0 
Std dev 0.30 0.73 
No. samples 20 19 7 

Total Uranium (Jlg/g) 
Mean 4.1 0.44 2.6 
Std dev 1.73 0.26 
No. samples 20 20 7 

Pu-238 (pCilg) 
Mean 0.140 0.0008 0.002 
Std dev 0.542 0.0011 
No. samples 20 20 7 

Pu-239/240 (pCilg) 
Mean 7.52 0.0461 0.010 
Std dev 26.9 0.0653 
No. samples 20 20 7 

Am-241 (pCilg) 
Mean 1.39 0.1641 
Std dev 4.96 0.1922 
No. samples 20 20 

a Area 11 data are from the 1987 A411 report (Soholt 1990). Background levels are from Table 6-32 of 
the 1989 ESG report (ESG 1990). Analytical quality level is approximately Level Ill (see Sections 5.3.2 
and 5.7 of this Operable Unit Work Plan). 
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TABLE 6.2·1 

SUMMARY OF SAMPLES AND ANALYSES FOR INITIAL INVESTIGATIONS 
FOR AREA 11 [SWMUS 49-003 AND 49-008 (c)] 

Number of Samples 

Soli Borehole 
Sample Sample 

Analytical Samples 40 40 
QAJQC Samples 

Rlnsate blank 2 2 
Field duplicate 2 2 
Field blank 2 2 

Total Number of Field Samples 46 46 

Chapter6 

Routine field survey instruments will be used to screen for gross alpha and beta contamination. HE 
spot tests will be used to screen cores from the small-scale shot area. Where appropriate, and 
depending upon convenience and field laboratory availability, analysis of Area 11 samples will be 
performed In either the field laboratory or off-site analytical laboratory. Gamma spectrometry will 
yield gross gamma, americium-241, and cesium-1371evels. 

Number of Laboratory Analyses 

Total uranium 
Isotopic plutonium 
Gross alpha/beta 
Gamma Spectrometry 
svocs 
HEs 
RCRA metals 

Total number of analyses 

Other Characterization: 
Number of boreholes = 15 
Unear feet of core • 124 ft 

Soli 
Sample 

46 
46 
46 
46 
0 
0 

46 

230 

-
:- ·-~ :-.,: 

Borehole Level Ill 
Sample Method 

46 ICPMS 
46 Alpha spectrometry 
46 Gas flow proportional counter 
46 Gamma spectrometry 
46 SW8270 

2 USATHMA 
46 sw 6010 
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Radiological and geophysical surveys will be conducted over an area of 64,000 ft2 
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Landfills. Trenches and Soil Contamination Section 6.3 

6.3 Landfills, Trenches, and Area 6 Soil Contamination 
Description, Data Needs and Objectives, and Sampling Plan for 

SWMU 49-004 (open burning/landfill area in Area 6) 
SWMU 49-00S(a) (small landfill in Area 5) 
SWMU 49-00S(b) (small landfill near Area 1 0) 
SWMU 49-00S(b) (potential soil contamination in Area 6) 

6. 3.1 Introduction 

Section 6.3 d&scribes the objectives and details of the field investigation for the following 
four SWMUs: 

• open burning/landfill area in Area 6 (SWMU 49-004), 

• srnalllandfill in Area 5 (SWMU 49-005(a)) 

• small landfill near Area 10 (SWMU 49-00S(b)), and 

• potential soil contamination in Area 6 (SWMU 49-00S(b)). 

Four open trenches west of the open burning/landfill also are addressed in Section 6.3. 

The locations of SWMUs and open trenches addressed in Section 6.3 are shown in 
Figure E-3 and in the aerial photographs in Figure 3.1-1. Recent views across these 
areas are shown in Figure 3.1-2. Figures 6.3-1 and 6.3-2 show recent aerial and ground
level photographs of the open burning/landfill area, the possible location of the small 
landfill, and the open trenches. Figure 6.3-5 shows the location of structures in Area 6 
during the hydronuclear and related experiments at TA-49 from 1959 to 1961. 

Field measurements and laboratory analyses for the field investigations proposed in this 
section are summarized in Tables 6.3-1 and E-3 (Appendix E). 

The overall goal of the field investigation is to demonstrate and document the suitability of 
these SWMU areas for unrestricted Laboratory use, subject to site-wide restrictions 
resulting from the ongoing use of TA-49 as a firing site buffer zone. Indefinite 
continuation of present use of these areas by the Laboratory is assumed. 

For SWMUs addressed in Section 6.3, RFI data are needed primarily to determine the 
presence or absence of contaminants in the soils and subsurface relative to levels that 
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Landfills. -:-.-enches and Soil Contamination Section 6.3 

screened with field instruments to ensure the absence of radionuclides (Purtymun and 
Stoker 1987; Eller 1992). Although checks were made only for radioactive contam
ination. based on historical information, the disposal of significant amounts of hazardous 
materials also is considered unlikely. However. documentation is limited on this point and 
subsurtace sampling at T A-49 landfills and trenches apparently has not been pertormed. 

The landfill in Area 6 (SWMU 49-004) was used from 1959 to 1961 for open pit burning of 
combustible construction wastes and for burial of uncontaminated residues generated 
during hydronuclear and related activities in other areas of TA-49 (Purtymun and Stoker 
1987). During the 1971 cleanup of T A-49. the Area 6 landfill was reopened for disposal 
of uncontaminated materials, principally from Area 11. Figure 6.3-1 shows some of the 
debris placed in the Area 6 landfill during the 1971 cleanup operations. 

In 1984, the Area 6 landfill was reopened during the general T A-49 surfact cleanup in 
1984. A trench reported to be approximately 30 ft wide by 1 00 ft long and 15 ft deep was 
created for burial of uncontaminated debris collected during the cleanup (LANL 1990). 

During the A411 survey of TA-49 in 1987, part of the open burning/landfill area surface 
was sampled. However, results for this area are not discussed in the A-411 report (Schott 
1990). In the survey, about 60 soil and 10 vegetation samples were collected on an 
approximately 25 by 25-ft mesh grid in the open burning/landfill area. The survey covered 
the 80 ft by 275-ft area then believed to encompass the landfill limits. Analytical results 
and soil sampling locations are summarized in Table 6.3-2 and Figure 6.3-4. 

The A411 results indicate that average radionuclide concentrations in the open 
burning/landfill area may be marginally above regional background. For each set of 
analytes, the results are strongly biased by a few samples with analytical values notably 
above the mean, which is indicative of a highly localized, discontinuous distribution of 
contaminants. The individual analyte maximum concentrations and total radionuclide 
concentrations at each sampling point (and hence, the averages over the sampled area) 
are well below the TRU action levels for unrestricted site use discussed in Chapter 5. 
Radionuclide concentrations in vegetation at the open burning/landfill area also were 
found to be well below levels of concern. 

As Figure 6.3-3 shows, there is no geographical correlation between elevated soil 
concentrations of different radionuclides. Locations of slightly elevated concentrations 
appear to be concentrated toward the central portion of the sampled area. 

Lead and beryllium levels also appear to be slightly above regional background but are 
well below action levels. 

In June 1991, a geophysical survey was carried out at the open burning/landfill SWMU to 
define the limits of the landfill ( Geophex 1991). Figure 6.3-4 provides an interpretive 
summary of this work, and more detailed geophysical data are contained in Appendix D. 
Four metal posts present at the time of the survey (and still in place) outline a rectangular 
area approximately 35 by 200 ft. These stakes are believed to define the landfill area 
used in the 1984 burial operations. Strong magnetic and electromagnetic anomalies 
were observed for this area, no doubt as a result of the considerable quantities of cable 
and other metallic debris known to be buried in the landfill. 
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could threaten human health and the environment. Conceptual models for these 
SWMUs. including potential exposure routes, pathways, and receptors, are identified in 
Chapter 4. The principal potential contamination-migration pathways for these SWMUs 
are erosion (surface runoff and aerial resuspension) and (less likely) infiltration beyond the 
time period assumed for institutional control. However, the likelihood of significant 
contaminant transport from these SWMUs is considered low for the following reasons: 

• These SWMUs are located on relatively flat portions of Frijoles Mesa which 
minimizes runoff. 

• The distance to the main aquifer water is about 1200 ft, and there are no 
perched aquifers known or expected in the area. 

• The distance to potential off-site receptors is large with the assumed land-use 
scenarios and no credible pathways are known. 

• A significant inventory of contaminants is unlikely to exist at these SWMUs. 

The criteria for preliminary identification of potential response actions for the SWMUs are 
addressed in Section 6.3 are presented in Chapter 5. Available information discussed 
below suggests that the field investigation is likely to demonstrate that contamination 
levels above reasonable action levels are not present. Therefore, the no further action. 
(NFA) alternative (other than restoration of the soil and vegetative cover over thernarn~ 
open burning/landfill area) is likely to be a sufficient and appropriate remedial alternative to 
achieve the unrestricted use objective. If significant contamination is found, additional 
field work may be required in Phase II. If risk assessment then indicates that NFA is 
inappropriate, the most likely appropriate remedial measures are selective soil 
removaVdisposal or stabilization/capping/accompanied by long-term monitoring. 

Currently Area 6 contains the Day Room (structure T A-49-128, also known as the 
Antenna Test Facility, constructed in 1987) and structure and trailers (structures TA-49-
129 through 132). The septic system [SWMU 49-007(a)] associated with the Day Room is 
described in Section 8.3 (No Further Action Units). These facilities currently are used by 
the Laboratory's high-power microwave group (AT-9). 

6.3.2 Site Description, History, and Potential Source Terms 

6.3.2.1 Open Burning/Landfill Area 

Extensive site-employee interviews and archival searches indicate that none of the 
landfills addressed in Section 6.3 were used for operations other than the burial of 
uncontaminated debris. Wastes buried in the landfills are reported to have been 
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High-altitude photographs from 1935 do not show the trenches. However, aerial 
photographs of T A-49 for the 1935 to 1954 period are not available. and it has not been 
possible to precisely determine from other information when the open trenches were 
created. 

Section 6.3 

Extensive archival searches and interviews of key site employees has revealed no 
specific knowledge of the open trenches before 1959. Some anecdotal information 
suggests that the trenches may have been present as early as 1943 (W. Martinez 1991), 
and other anecdotal information suggests that the trenches were constructed in the late 
1940s (Penneman 1991). However, this information is not completely consistent with 
other information described below. It is noteworthy that until1959, this site was relatively 
remote from known Laboratory operations and disposal of debris at this site would have 
involved an unusual degree of effort. 

The ruin intersected by one of the trenches apparently has been described briefly by a 
Laboratory archeological survey and is designated as archeological Site Number LA 
15866 (Steen 1982). This document states that the ruin was excavated in 1977 and 
shows a photograph of the trench cut through the ruin. 

The 1982 archeological report contains the statement, "When T A-49 was abandoned, it 
was planned to bury scrap metal and other "garbage" in the three large trenches. 
Bulldozers bladed out the trenches and one of them was partly filled with trash when it 
was determined not to bury the scrap." Thus, this report implies that the trenches were 
created around 1961 when the hydronuclear and related experiments ended. The 
source of this information cannot be verified, but is questionable because aerial 
photographs show the trenches existed at least 13 yr before 1977. It is likely that the 
open trenches referred to in this archeological report have been contused with the 
known open burning/landfill area immediately to the east, which was created just before 
1961, as described in the report. 

The possibility that the trench was dug by individuals seeking cultural artifacts was 
considered, but this seems unlikely because other trenches are not associated with 
obvious cultural resources at T A-49 and the trench depths are unusually deep for such 
purposes. The trenches conceivably are related to mine-claim speculation activities 
before the AEC acquired the property in the 1940s. However, investigation of available 
regional mining records shows no reference to the TA-49 area before acquisition by AEC 
(W. Francis 1991). 

In summary, the purpose of these open trenches is unknown; however, as discussed 
below, the likelihood that they were created by the Laboratory tor waste disposal or other 
purposes is highly unlikely but cannot be excluded totally. 
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The observed geophysical anomalies allow the landfill boundaries to be defined with a 
high degree of confidence. It is apparent that the trench extends northeast about 130 ft 
beyond the staked area and nearly to the edge of the Water Canyon (the total landfill 
lateral dimensions are approximately 35 by 330ft). The extension appears to be in line 
with, and a continuation of, the area defined by the metal stakes. The northernmost 
detectable geophysical anomaly was about 50ft from the canyon edge. 

Attempts to use ground-penetrating radar to precisely define the depth to the detected 
metal were unsuccessful, but a minimum of 4 ft of overfill was estimated. 

6.3.2.2 Small Landfills 

During the 1984 cleanup, a small pit, now designated as landfill SWMU 49-005(b), was 
created north of the road that runs eastward from Area 10. Another small landfill in Area 5, 
SWMU 49-005(a), consists of a small pit that also was created during the 1984 cleanup 
campaign. Available information, primarily from employee interviews, indicates that these 
small landfills were used solely to dispose of uncontaminated debris from the 1984 
cleanup operations (Purtymun 1991; Weston 1991). Inspection of aerial photographs 
and field inspection of the most likely locations for therse small landfills has failed to 
indicate the exact position of these units. 

6.3.2.3 Open Trenches 

Aerial photographs of T A-49 reveal four previously undocumented open trenches that 
are located west of the Area 6 open burning/landfill area (Figures 3.1-1 and 6.3-2). The 
photographs show that the trenches were created between 1935 and 1954. 

Field inspection in 1991 showed that these trenches are about 10 ft wide by 4 to 6 ft 
deep and 50 to 1 00 ft long and probably were dug with mechanized equipment. One 
trench appears to have been backfilled partially and at least one other trench passes 
directly through a prehistoric ruin. Surface material indicative of burial of artificial debris 
was not evident at any of the trenches. The amount of excavated soil appears to be 
commensurate with the open space in the trenches. 

The open trenches are especially evident in 1977 photographs, which were taken after 
the La Mesa fire removed substantial vegetation, but they also are apparent in the 1965 
photographs (Figure 3.1-1). Because the trenches appear in 1954 aerial photographs, 
they obviously predate the hydronuclear and related experiments from 1959 to 1961. 
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6.3.2.4 Potential Soli Contamination in Area 6 

Where indicated in Figure 6.3-3, a portion of Area 6 just north of the access road to the 
main experimental area was developed as a general support area very early in the T A-49 
hydronuclear program (W. Francis 1991 ). Area 6 included storage and office buildings 
and structures used by carpenters and electricians. All of these structures had been 
removed by 1977. Anecdotal information suggests a slight possibility that a small lead
casting shop also was operated briefly at Area 6. A "boneyard" approximately 400 ft2 in 
area was used to store lumber, fencing, and steel. Cables, pipes, and sand for backfilling 
shafts also were stored at Area 6. 

Area 6 operations would have been greatly complicated by radioactive contamination and 
therefore, the presence of radioactive materials was very closely controlled (Francis 
1991). For example, after the initial TA-49 experiments, a directive was issued that 
"salvage material from shot holes will be marked as to the hole from which it came, and will 
be sorted in a separate area within Area 6 for future use or disposal" (Newman 1960). It is 
therefore conceivable that materials with trace contamination were stored in the area 
temporarily, but effective contamination controls no doubt were in place. It is known that 
low levels of contamination were tracked into some Area 6 structures during the 
unintended release of radioactivity in Area 2 (see Chapter 7). However, it is highly likely 
that this contamination was low level, very localized, and quickly cleaned up. 

Other than possible small-scale and infrequent lead-casting operations as mentioned 
above, no other operations involving other materials of environmental concern are known 

or suspected to have been carried out in Area 6. 

Documentation of soil sampling in the Area 6 crafts area has not been located. 

6.3.3 Data Needs and Objectives and Investigation Rationale 

The overall objective of the field investigation of the TA-49 landfills, trenches, and Area 6 
surface soil areas addressed in this section is to demonstrate and document their 
suitability for unrestricted Laboratory use, subject to general TA-49 site restrictions due to 
its ongoing use as a buffer zone for adjacent firing sites. Based on existing information 
described above and in earlier sections of this OU work plan, the observational approach 
implies that characterization needs for SWMUs addressed in this section are limited to 
those which directly address the decision question: 

• Do contaminants of concern exist above action levels at 
these SWMUs? 

To answer this question, a combination of radiological and geophysical surveys of the 
SWMUs and Level Ill analysis of discrete surface and subsurface samples is needed. 
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The rationale for data at Levell II quality is given in Chapter 5. The consequences of Type I 
and Type II errors are discussed in Chapter 5. 

The proposed field investigation include the following specific aspects: 

• 

• 

• 

• 

• 

• 

Geophysical surveys will be used to locate (if possible) the small landfills 

through detection of artificial buried debris. 

Area radiological survey methods will be used at Area 6 and the three landfills 
to detect radiological hot spots above 10 pCi/g. At least 90% of the area 
indicated in Figure 6.3-6 and 6.3-7 will be covered. If the small landfills can be 
located, the area over and immediately adjacent to the landfills will be 
radiologically surveyed to ensure that the entire burial surface area is covered 
by the survey. 

Discrete soil sampling will be carried out at Area 6, including the previously 
unsampled surface area over the open burning/landfill area. Surface soils at 
the small landfills also will be sampled. Level Ill analyses will be carried out for 
the indicator analytes: total uranium, isotopic plutonium, gamma 
spectrometry (which yields gross gamma radioactivity, americium-241 and 
cesium-137 levels), gross alpha/beta, radioactivity, and RCRA metals. 

Discrete soil samples will be collected at hot spots identified by radiological 

screening and where clusters of slightly elevated radionuclides were found in 
the A411 survey. Analysis will be performed as proposed for grid samples. 

Core samples will be collected to the bottoms of the landfills and analyzed as 

proposed for grid samples. In addition, the samples will be analyzed for 
SVOCs. 

At the open trenches, radiological surveys will be carried out to determine the 
presence or absence of near-surface radioactive contamination. A 
geophysical survey of the trenches will be carried out to determine the 
presence or absence of buried metallic debris. 

It is expected that only a single phase of investigation will be necessary for the areas 
discussed in this section, because the likelihood of detecting levels of contamination 
above action levels in Phase I is considered low (i.e., negative answer to the decision 
question). In this case the RFIICMS (will cease and NFA will be proposed. If this 
expectation is not fulfilled (i.e., positive answer to the decision question), Phase II 
investigation may be required and could potentially involve statistically-based surface and 
subsurface sampling over a greater spatial extent and for a wider analyte suite. 

The field investigation logic assumes that potential contaminants of concern will be 
detected by radiological screening and by discrete sampling and analysis for a limited set 
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of indicator analytes. A sampling interval of 0-6 in. is judged to be appropriate for surface 
soil samples based on historical information and intended uses of the data. The logic also 
assumes that historical information, coupled with the failure to detect above-background 
radioactivity or man-made debris, will constitute sufficient information to conclude that 
contamination levels of concern are absent at the open trenches. 

6.3.4 Sampling Plan 

The general investigation strategy for each unit addressed in this section is a sequential 
approach in which the investigation area is surveyed by nonintrusive radiological and 
geophysical methods, followed by discrete soil sampling. The radiological surveys will be 
extended beyond the denoted areas until background levels are recorded. QA/QC 
sample requirements are given in Tables 6.3-1 and E-3 (Appendix E). Surface sample 
and bore hole locations will be surveyed as described in Section 6.2. 

6.3.4.1 Open Burning/Landfill Area 

The landfill area first will be surveyed for radiological hot spots using hand-held or tripod 
mounted systems or mobile gamma spectrometry systems. At least 90% of the outlined 
area in Figure 6.3-6 will be covered. Any hot spots detected above the screening level of 
10 pCi/g will be located precisely and sampled to a depth of 6 in. for Level Ill analysis for 
total uranium, isotopic plutonium, gamma spectrometry, gross alpha/beta radioactivity, 
and RCRA metals. The spatial variability about any detected hot spots will be determined 
from samples collected at a depth of 6 to 12 in. below the hot spot, and another sample at 
a depth of 0 to 6 in, 1 m away from the hot spot. 

The areas directly over the landfill, defined by the 1990 geophysical survey but not 
covered by the A411 survey, will be sampled on a 25 by 25-ft grid as indicated in Figure 
6.3-7. Sampling will be conducted at 25% of the grid points (randomly selected). This 
grid size, location, and sampling frequency were chosen judgementally to ensure that 
adequate data are collected for subsequent statistical analysis which will include the 
previously collected A411 data (also on a 25ft by 25ft grid). In addition, supplemental 
samples will be taken as indicated in Figure 6.3-7 to more carefully define the apparent 
cluster of slightly elevated radio nuclides indicated in the 1987 survey. 

Figure 6.3-6 also shows locations of the boreholes for subsurface sampling by split spoon 
auguring at the open burning/landfill site. Ten boreholes spaced about 50ft apart will be 
drilled down to the level of undisturbed tuff (expected to be about 15ft). The borehole 
interval was chosen judgementally as reasonable but not excessive, based on the 
historical information and the intended use of the data. The total depth is judged to 
encompass the depth over which contamination (if it exists) is most likely to occur. Five-
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foot sections from each borehole will be analyzed at Level Ill for the suite of surface soil 
analytes mentioned above, as well as SVOCs. 

6.3.4.2 Small Landfills 

Section 6.3 

The small landfills will be located (if possible) by standard geophysical techniques and 
their locations surveyed to a site benchmark. If the small landfills can be located, their 
surface areas will then be screened for radiological contamination as described above for 
the open burning/landfill area. 

Two boreholes, well separated over the defined landfill area, will be drilled through each 
small landfill, to the level of the undisturbed tuff, which is expected to be within 10 ft of 
the surface. J_evellll analysis of the lowest 5 ft of the borehole samples will be carried out 
as described for the cores from the open burning/landfill area. Only the lowest 5 ft of the 
small landfills will be sampled, because it is judged to have the maximum likelihood for 
contamination. 

Two surface soil samples, well-spaced over each of the small landfill area, will be collected 
and analyzed for the same analyte suite used for the surface samples. 

Two borehole samples and two soil samples for each small landfill are judged to provide a 
minimum level of redundancy and measure of spatial variability. - ---. ~ ~ 

6.3.4.3 Open Trenches 

Radiological surveys will be conducted over at least 90% of the open trench surfaces and 
a border immediately adjacent to the trenches, as described for the open burning/landfill 
area The trenches will also be surveyed by standard geophysical methods to determine 
whether buried artificial materials is present. If the field radiological and geophysical 
surveys show no anomalies, it will be assumed that the trenches are free of contamination 
and no further action will be proposed. If artificial materials are indicated, Phase II sampling 
plan may be required that includes analysis of soil samples and cores. If radiological hot 
spots are detected, discrete soil sampling will be conducted as described for the open 
burning/landfill area and the radiological survey will be extended until background levels 
are recorded. 
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6.3.4.4 Area 6 Surface Soils 

The Area 6 investigation will begin with a suriace radiological survey over at least 90% of 
the area indicated in Figure 6.3-7. Any hot spots which are detected will be characterized 
as described for the open burning/landfill area. 

Section 6.3 

A 40-ft grid interval for discrete suriace soil sampling will be used over the area shown in 
Figure 6.3-7 and samples will be collected at 25% of the indicated grid points. The grid 
location was selected to cover the area used for craft activities during the hydronuclear 
program. The proposed grid size and sampling frequency were selected to ensure that 
sufficient data points are obtained for subsequent statistical analysis of Area 6 soil 
contaminant levels. This grid size is based on the available information which suggests 
low likelihood for significant contamination, and the fact that area screening and surveying 
also will be used. The suriace soil sampling protocol and analyte suite proposed above 
for the open burning/landfill area will be used. Suriace soil samples will be collected and 
analyzed similarly if areas of discolored soil or stressed vegetation are found. 
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Units other than MDA·AB 

TABLE 6.3·1 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE I INVESTIGATIONS 
FOR TA·49 LANDFILLS, OPEN TRENCHES, AND AREA 6 SOIL CONTAMINATION 

Number of Samples 

Surface Borehole 
Solis Samples Samples 

Analytical Samples 38 34 
QASamples 

Rlnsate blank 2 2 
Field duplicate 2 2 
Field blank 2 2 

Total Number of Samples 44 40 

Cha,: 

All soil and core samples will be screened for alpha and gamma contamination using field survey 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses will be performed In either the field laboratory or off-site analytical laboratory. Gamma 
spectrometry yields amerclum-241 and cesciurn-137 and gross gamma levels. 

Number of Analyses • Level Ill Laboratory Analyses 

Surface 
Soli 

Total uranium 44 
Isotopic Putonlum 44 
Gross alpha/beta 44 
Gamma spectrometry 44 
RCRA metals 44 
svoc 0 

Total number of analyses 220 

Number of boreholes 14 

Total linear feet of borehole: 190 ft 

Area screened radiologically: 236,400 ft2 

Geophysical survey area: 12,800 ft2 

TA-48 Operable Unit RFI Work Plan 
DRAFT 

Borehole 
Core 

40 
40 
40 
40 
40 
40 

240 

8 ·1 

Level Ill 
Method 

ICPMS 
Alpha spectrometry 
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Gamma spectrometry 
SW6010 
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TABLE&.a-2 

SUMMARY OF 1987 M11 SURVEY RESULTS FOR OPEN BURNINGILANDFitl AHEA SURFACE SOil S 

Nutmerof 
Analyle Samples ---

Am-2~1 60 

Ct-137 60 

Pu-2391240 84 

Pu-238 60 

Glougamma 60 

TolaiU 60 

U-2361238 ndlo 80 

Be 80 

fb 60 

Analyta 

Am-241 

C&-137 

Pu2381240 

Pu-238 

TOiaiU 

=~ 
WIJIIUI(1887) • 
.......... ., ,_ (1880). 

SOILS 
---- - r---- -

Regional 
Rqe Mean Back(Jmund Commu1 ll - --- -----
BDL-3.2 pCUg 0.2pCUg 0.007a 3 &cllllJh 5 >0.7pCilg 
- - -- - '---··-·-- --

BDL-3.5 pCUg 0.7pCVg 0.43a 3 san'lll ti ::.3.0 pCI/g 
---- -- -------

0.001.0.81 pCllg 0.032 0.007a 6~ s >0.10 pCilg 
- ---

BDL-G.031 pevg 0.0034 0.001a 1 sanp >0.015 pCily 
- -- --- ------- ·-·----

&-17pCWg apeug 3.2pCilg 3sampl es >1515 
--- ----

2-Dppm &ppm 2.4ppm 1 sampl >16ppm 
- --·-------

.0055-.0083 0.0067 0.0073 
- ------

BDL-3.5ppm 2.41JPR 1.9b 
-

1-55ppm 37ppm z.oeb 5sampl es 50 to 57 ppm 
-- ---

VEGETAliON 

tbdaof -, 
s ...... Rarva Mean I 

-
10 0.002-G.oo& pCt'g 0.003pCilg 

10 BDL-2.9 patg 0.9pCilg 
-

19 BOL.-Q.004 pC~ 0.002pCIIg 
--- . 

9 BDL-Q.0013 pCilg 0.0006 pCiJg --- -- ·- -

11 0.3-1.2ppm 0.6ppm 
-



Umrs Other Than MDA-AB 

i=igure 6.3-1 Photograpns of the Ooen 
3urnmg;Landfill Area, Possible location 
)f the Small Lanafill. ana the Open 

Trenches. 

(a) 
View across open burning/landfill 
area (SWMU 49-004). Nov 1990. 

(b) 
Open trench near open burning 
landfill area of TA-49 (Apr 1991). 

(c) 
Possible site of small landfill used in 
1984 cleanup (SWMU 49-005a). 
Nov. 1990. 
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Units Other Than MOA-AB 

Figure 6.3-2 Photographs of the Open 
Burning/Landfill Area 

(a) 
1971 photograph ofthe burial 
trench that was used for the 
disposal of noncontaminated items 
during operational periods . 

(b) 
Photograph of the Area 6 trench 
used to bury noncontaminated 
material removed from Area11 in 
1971 . The material volume was 
greatly reduced by crushing with a 
bulldozer before it was covered. 
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Figure 6.3-3 Soil sampling locations for the 1987 A411 study of the 
open burning/landfill area ofT A-49. 
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Figure 6.3-4 Interpretive sketch of the open burning/landfill area, based on geophysical data 
collected in 1991 (adaped from Geophex, 1991 ). 
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Present Structures Former Structures 
TA-49-115 Dayroorn TA-49-2 Office Building 
TA-49-128 Trailer, Storage TA-49-5 Craft Shack 
TA-49-129 Trailer, Storage TA-4963 Latrine 
TA-49-130 Trailer, Storage TA-49-82 Craft Shack 
TA-49-131 Trailer, Storage TA-49-83 Carpentry and Electrlcian Shed 
TA-49-132 l railer, Storage l A-49-84 Tool Building j 

TA-49-85 Storage Building 
TA-49-86 Storage Building 1, 
T A-49-99 Power Panel 
TA-49-1 03 Power Panel 
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Figure 6.3-5 Engineering drawing of Area 6 showing pre:;ent (shaded) and former 
structure locations (adaped from engineering drawing ENG-R 2487,ENG-R 5126). 
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Figure 6.3·6 Proposed RFl soil and bore hole locations for the open/burning 
Iandt:!! area. Twenty five percent of the RFI gnd points 
(randomly chosen) will be sampled. 
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Area 5 Section 6.4 

6.4 AREA 5 CONTROL AREA 
DESCRIPTION, DATA NEEDS AND OBJECTIVES, AND 
SAMPLING PLAN 

SWMU 
SWMU 

49-006 
49-00B(a) 

6. 4.1 Introduction 

(sump) 
(surface contamination) 

Section 6.4 provides a description of Area 5 and of two SWMUs located in this area. 

• Sump SWMU 49-006 

• Surface Contamination SWMU 49-00S(a) 

The Laboratory SWMU report also lists an underground fuel tank (SWMU 49-009) and a small 
landfill [SWMU 49-005(b)] within Area 5. The fuel tank is believed to never have existed and is 
discussed in Chapter 8, with other units recommended tor no further action (NFA). The small 
landfill [SWMU 49-005(b)] is discussed with other landfill SWMUs in Section 6.3. 

The objectives and details of the Area 5 field investigation are described in Section 6.4. The 
ultimate goal is to demonstrate and document the suitability of Area 5 for unrestricted 
Laboratory use, subject to site-wide restrictions resulting from the continuing use of T A-49 as 
a tiring site buffer zone and the present enclosure of Area 5 within the MDA AB exclusion 
fence. Future land use is assumed to be the same as that at present; that is, Area 5 will remain 
a controlled area within the fence enclosing MDA AB and will be managed contiguously with 
MDA AB for the indefinite future. 

For Area 5, data are needed primarily to document the presence or absence of contaminants 
relative to action levels in the soils and subsurface. The principal potential contamination
migration pathway over the assumed institutional control time frame is erosion (surface runoff 
and resuspension). A conceptual model for Area 5 SWMUs including exposure routes and 
potential environmental transport pathways, is identified in Chapter 4. 

The likelihood for significant contaminant transport from Area 5 is very low tor the following 
reasons: 

• This SWMU is located on a relatively flat portion of Frijoles Mesa, which minimizes 

runoff, 
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AreaS Section 6.4 

• the depth to the main aquifer is about 1200 ft and no other aquifers are known or 

expected in the area, 

• the distance to potential off-site receptors is large for the assumed exposure 
scenarios and no credible pathways are known, 

• access and use of Area 5 is strictly controlled, and 

• a significant inventory of contaminants is not likely to exist at Area 5. 

The criteria for preliminary identification of potential response actions at T A-49 SWMUs are 
presented in Chapter 5. The NFA alternative is likely to be sufficient and appropriate for the 
unrestricted use objective because the field investigation is likely to demonstrate that 
contaminants above action levels are not present in Area 5. If significant contamination is 
found, Phase II investigation may be necessary to further characterize the contamination. If 
subsequent risk assessment indicates that NFA is inappropriate, an appropriate remedial 
action may be selective soil removal and disposal. 

Field measurements and laboratory analyses for field investigations at Area 5 are summarized 
in Tables 6.4-1 and E-4. 

6.4.2 Description and Site History 

Area 5 served as the main control area for the hydronuclear and related experiments 
conducted at TA-49 from 1959 to 1961. Many experimental support activities also were 
located in this area. An engineering drawing showing the layout of Area 5 structures around 
the period of maximum use in 1961 is shown in Figure 6.4-1. A recent low-altitude 
photograph across this area is given in Figure 3.1-1 . Other engineering drawings of Area 5 
are contained inAppendix B. 

Several permanent structures and at least 18 easily relocated trailers were used for a variety of 
functions in Area 5 during the 1959 to 1961 period. Figure 6.4-2 shows the layout of these 
structures at two times during that period, and Figure 6.4-3 shows photographs of Area 5 
taken during this period. Essentially, all of the surface structures were removed or destroyed 
between 1961 and 1984. 

Extensive interviews have been conducted with personnel directly involved in Area 5 
activities during the 1959 to 1961 period of maximum usage. These personnel included the 
T A-49 site engineering supervisor, experimental test director, radiochemists, and 
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photography staff. Examination of the Zia Engineering Diary, which recorded the engineering 
work at TA-49 from 1959 to 1961, as well as other archival records has provided additional 
detail on potential contaminants associated with Area 5 activities. Current descriptions of 
selected structures, including those known or suspected to have contained hazardous or 
radioactive materials, are based largely on this information. 

Late in 1959, an elevated photo tower (structure TA-49-96, visible in Figure 6.4-3) was 
assembled in Area 5 to photograph hydronuclear and related experiments in Areas 1 through 
4. Photographic activities probably occurred for the most part in trailer J-13-3 [see Figure 6.4-
2(b)], which contained a darkroom with a drain line (Employee Interview 1987). In 1965 the 
photographic tower was used in a study of atmospheric phenomena. During both sets of 
activities, on-site film development and disposal of limited quantities of spent photochemicals 
into sumps at Area 5 may have occurred. The tower was removed during the 1984 cleanup 
campaign. 

During 1960 or 1961, an 8-ft-deep by 6-ft diameter hole in the floor of structure TA-49-8 was 
used in calibration activities (see Figure 6.4-1. Encapsulated cobalt-SO and polonium
beryllium radioactive sources were probably used for calibration on work in this structure and 
in adjacent structure TA-49-17. These radioactive sources later were removed from the site. 
There is no other historical or anecdotal reason to suspect that contaminant release resulted 
from these sources. 

Trailer J-11-4 was used as a radiochemistry laboratory from 1959 to 1961 [see Figure 
6.4-2(b)]. According to interviews with numerous personnel involved with these operations 
and examination of laboratory notebooks, the radiochemical operations involved sample 
dissolution with a few liters or less of perchloric, hydrofluoric, and hydrochloric acids. In 
addition, low levels of radioactivity from solid hydronuclear samples as well as a few liters or 
less of organic solvents and extractants were involved. Waste chemicals from these 
operations were collected in bottles for ott-site disposal. The radiochemistry laboratory was 
equipped with a sink and it is conceivable that small quantities of contaminants were 
discharged through drain lines to soils outside this facility. However, significant discharge of 
radioactive wastes in Area 5 is very unlikely to have occurred because this would have 
complicated general Area 5 operations, especially the very low-level radiochemical counting 
operations. 

Lead shields were used in trailers J-11-4 and J-16-8 and perhaps in other Area 5 facilities. 
Lead bricks also were stored on the north edge of Area 5. A few lead bricks scattered around 
the surface of Area 5 were noted during a site visit during the summer of 1991 (Eller 1992a). 
Lead bricks and lead sheet were used at TA-49 for shielding during the counting of low-level 
radioactive samples. Isolated low-level soil contamination from weathering of metallic lead is 
therefore a possibility. 
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The Zia Engineering diary indicates that in November 1959, two 24-in-diameter by 40-ft-deep 
sump holes were drilled in Area 5. The approximate location of these holes is suggested in 
Figure 6.4-2(b). Engineering drawings indicate that drainlines were to be run from the J-10-1 
phototrailer to a sump located under the scope rack. However, the exact number of sumps 
drilled and their ultimate use is unknown. The sump possibly was used to dispose of small 
volumes of waste chemicals, notably, spent photographic solutions. 

Engineering drawings indicated that the underground counting room (structure TA-49-67) 
was equipped with a concrete sump for drainage collection. It is unknown whether the sump 
ever collected contaminated liquids. However. the small size of the sump indicates that the 
volume of collected liquids (if any) was very small. 

Electrical transformers were located just west and north of the Area 5 fence but have been 
removed since 1961 (see Figure 6.4-1 ). Transformer oil of unknown composition probably 
was used, but the volume is likely to have been very small, according to available information. 
The likelihood that PCBs were present in these transformers is unknown and sampling 
apparently has not been performed. Staining is evident on the existing concrete pad which 
formerly supported the westernmost transformer station, structure TA-49-14 (Eller 1991). 

A small above-ground fuel tank (TA-49-65) was located outside the northwest portion of the 
fenced area of Area 5, as shown in Figures 6.4-1 and 6.4-3. This tank was used only for 
above-ground storage of butane and/or propane and was removed from TA-49 in 1971. This 
unit does not constitute a potential contaminant release site. 

Activities in Area 5 after 1961 were very limited and probably did not involve significant 
quantities of hazardous or radioactive materials. The photographic tower was used in the early 
1970s as an optical platform from which upper atmosphere phenomena were studied with 
cameras and television equipment. In June 1977, a seismic study was conducted during 
which 37 shot holes were drilled to a depth of 2 m in an area extending from Area 5 to test well 
DT-9. Small quantities of explosives were placed in the holes and detonated; all holes had 
complete detonation, after which the detonation wires were either cut ott or pulled from the 
holes (Purtymun and Ahlquist 1986). All unused explosives were removed from the site after 
the studies. 

Almost all Area 5 structures were removed or destroyed between 1961 and 1984, primarily 
during routine equipment removal in 1964 and major cleanup campaigns in 1971 and 1984. 
Remaining combustible structures were destroyed by the La Mesa forest fire in June 1977. 
At present, the only surface structures remaining in Area 5 are the DT-5A observation well 
enclosure (structure TA-49-1 01) and the concrete pads of the former transformer station and 
photographic tower. Small amounts of metallic debris (including some lead bricks) remain on 
the surface in Area 5. 

At least some of the debris collected during the 1984 cleanup of Area 5 is believed to have 
been disposed of in a small existing pit or sump in Area 5 (dimensions less than 1 0 tt by 10 ft 
by 10ft) (Purtymun 1991 ). This landfill, listed as SWMU 49-005(b) in the Laboratory SWMU 
report, is discussed in Section 6.3 with other T A-49 landfills. 
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6. 4. 3 Additional Information on Potential Source Terms at Area 5 

As discussed above, available information indicates that no operations carriEd out at Area 5 
involved large amounts of hazardous or radioactive materials. Therefore, only very small 
amounts of contaminants could have been released to soil under and around structures 
associated with these activities. 

Release of photographic solutions after film development in trailer J-13-3 may have occurred, 
although such a release has not been corroborated during extensive interviews and archive 
searches. Any release that might have occurred likely would have been through drains either 
to the previously mentioned sumps or to nearby soil areas within Area 5. The total quantity of 
waste photographic solutions generated during all Area 5 activities probably would have been 
less than a few hundred gallons (Penneman 1991b). 

Available information discussed earlier in Section 6.4 indicates that several sump holes were 
drilled in Area 5, and may have been used for disposal of small quantities of spent photo 
solutions and possibly other wastes. Drainlines leading to these sumps may also exist. No 
definitive information is available on the presence or absence of contaminants in the sumps 
and the precise location of the sumps is unknown. However, even if limited amounts of 
contaminants were discharged to the sump holes, they are not likely to be of environmental 
significance since no credible migration pathways are known to exist. 

Airborne and other inadvertent transport of low levels of radionuclides from Areas 2 (and 
possibly from Areas 1, 2A, 28 , 4, and 11) to Area 5 soils is a remote possibility. -Becaus~ of 
the small, isolated nature of any such releases, contamination levels from this mechanism at 
Area 5 are expected to be undetectable. 

During the 1959 to 1961 operations and during the 1971 and 1984 cleanups associated with 
Area 5, extensive and frequent field monitoring for gross alpha, beta, and gamma radioactivity 
was conducted. Interviews with health physics personnel who were on-site during these 
operations indicate that radioactie levels of concern were not detected in Area 5. However, 
only partial documentation is available and there is no information regarding analyses carried 
out for Area 5 surface or subsurface samples. 

6.4.4 Data Needs and Objectives and Investigation Rationale 

The technical objective of Phase I of the Area 5 field investigation is to determine the 
presence or absence of indicator contaminants above action levels, as required to assess the 
suitability of Area 5 for unrestricted Laboratory use, subject to the restrictions discussed 
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in Section 6.4.1. Based on existing information described above and in preceding chapters 
of this OU work plan, the observational approach implies that Area 5 characterization needs 
are limited to those which directly address the following decision question: 

• Do contaminants of concern exist above action levels at Area 5? 

A combination of geophysical survey, area radiological screening, and Level Ill analysis of 
discrete surface and subsurface samples is proposed to answer this question. Specific Area 
5 data objectives include: 

• a geophysical survey to locate sumps, landfills, and undocumented subsurface 
features of interest; 

• area radiological screening of at least 90% of the surface contained within the Area 

5 exclusion fence; 

• Level Ill analysis of discrete grid soil samples for radionuclides and RCRA metals. 
Soil Samples from two former transformer locations also will be tested for these 
analytes as well as SVOCs, and PCBs ; 

• Level Ill analysis of borehole samples from the sumps (if located) for radionuclides, 
metals, and SVOCs. -

-- ·--~ =-- . .: 

The rational for collecting data of Level Ill quality is discussed in Chapter 5. The 
consequences of Type lor II errors also are addressed in Chapter 5. 

Only a single phase of investigation is expected to be necessary for Area 5 because Phase 1 is 
likely to show with adequate confidence that contaminant levels above action levels are not 
present (i.e., negative answer to decision question). In this case, the RFI/CMS will cease and 
NFA will be proposed. If this expectation is not met (i.e., positive answer to decision 
question), Phase ll investigation may be required and could involve more extensive surface 
and subsurface sampling over a larger spatial volume of the site and over a wider analyte suite. 

Because of the detailed historical information, moderate confidence in the RFI field 
investigations is sufficient for the investigation objectives. This information suggests only 
limited quantities of contaminants could be present in Area 5. 

The sampling logic assumes that contaminant levels above action levels will be detected by 
radiological screening and by discrete sampling of soils (0-6 in. depth) and sumps for the 
indicator analytes isotopic plutonium, total uranium, gamma spectrometry (which yields gross 
gamma radioactivity, americium-241 and cesium-137 levels), gross alpha/beta, radioactivity, 
and RCRA metals. 
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6. 4. 5 Sampling Plan 

Field QAJQC samples for the Area 5 investigations described in this section ·viii be collected 
and analyzed as indicated in Tables 6.4-1 and E-4 (Appendix E). Surface sample and 
borehole locations will be established by standard land survey techniques to an accuracy of 
6 in. (vertical and horizontal}. 

6.4.5.1 Area 5 Surface Solis - SWMU 49-00B(a) 

The Area 5 field investigation will begin with a geophysical survey of the area inside the Area 
5 fence to confirm the location of the sumps (if possible) and the underground radiochemistry 
structure see Figure 6.4-4. This survey is intended to detect culverts, drainlines, and 
trenches as well as other buried structures and disturbed areas of interest that are not well 
documented. 

Area radiological screening of Area 5 will be conducted using a handheld detector or a 
vehicle-based detector array system. The survey will cover at least 90% of the fenced portion 
of Area 5. If hot spots are found above the 10 pCilg screening level proposed in Chapter 5, 
the hot spots will be located precisely by using a FIDLER or equivalent system and a soil 
sample will be collected to a depth of 6 in. tor Level Ill analysis tor gross alpha/beta and gross 
gamma radioactivity, total uranium, isotopic, plutonium, gamma spectrometry, and RCRA 
metals. The spatial variability at any detected hot spots will be determined from two additional 
samples, one collected at a depth of 6 to 12 in. below the hot spot and another collected to a 
depth of 6 in. at a distance of 1m from the hot spot. 

Discrete soil sampling will be conducted on a grid with a 40 ft interval over the fenced area of 
Area 5, as indicated in Figure 6.4-4. Level Ill analysis will be performed as described above for 
hot spots. Twenty-five percent of the grid locations will be sampled on a random basis. This 
grid is centered on the fenced enclosure because this was the area of maximum use in Area 
5, and thus has the maximum likelihood for contamination above levels of concern. The grid 
size and sampling frequency were chosen judgmentally to ensure an adequate but not 
excessive number of data points tor subsequent statistical analysis of soil contamination 
levels, and to supplement the historical information and radiological and geophysical surveys. 
The data also will be sufficient to allow a statistically-based Phase II sampling plan to be 
developed, if necessary. Supplemental surface samples will be collected from locations of 
former radiochemistry and photography structures. 
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6.4.5.2 Sumps • SWMU 49-006 

Available engineering information [e.g., Figure 6.4-1, Figure 6.4-2(a), and Figure 6.4-2(b)J 
and the geophysical survey will be used to locate the sumps, if possible. A single bore hole 
then will be drilled through each located sump to a level 5 ft below the level of the undisturbed 
tuff (total depth about 10ft). The lowest 5 ft of the bore hole will be collected and Level Ill 
analysis will be performed for the suite of analytes as well as for SVOCs. Sampling of this core 
depth is proposed because, based on available information, the sump holes were open when 
(and if) discharges were made to them. Therefore, maximum contaminant levels should exist 
at the bottom of the sumps. Sampling of two sumps are assumed for planning purposes. It 
the sumps cannot be located with a reasonable amount of effort, no further action will be 
taken in Phase I regarding the sumps. 

6.4.5.3 Dralnllnes 

Near-surface drainlines definitively located by geophysical techniques will be removed as a 
VCA and soils around the lines will be field screened for gross alpha and gamma radioactivity. 
At least one soil sample associated with each 1O-ft section of drainline will be collected tor 
analysis as described for the sumps. Based on available information, 1O-ft lengths are 
probably typical of drainline sections (distance between joints) in Area 5, and a 10ft sampling 
interval is judged to be adequate for the intended use of the data. Ten such samples are 
assumed tor planning purposes. 

6.4.5.4. Transformers 

At least two surface samples will be collected at each of the two former transformer locations 
for analysis as described for the sumps, plus PCBs. This scheme ensures that a minimal but 
adequate level of sample redundancy is attained for each of these areas. 
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TABLE 6.4-1 
SAMPLES AND ANALYSES FOR PHASE I INVESTIGATIONS AT AREA 5 

Number of Surface Boreholes 
Samples Solis Samples 

Analytical Samples 30 2 
QA/QC Samples 

Rinsate Blank 2 0 
Field Duplicate 2 0 
Field Blank 2 0 

Total number of samples 36 2 

All samples will be field screened for gross alpha and gamma contamination using routine instrument
ation. Gamma spectrometry will yield gross gamma, americium-241, and cesium-137 levels. Where 
appropriate, and depending upon convenience and field laboratory availability; analysis of Area 5 
samples will be performed in either the filed laboratory or an off-site analytical laboratory. 

Laboratory Analysis 

Surface Borehole Level Ill 
Solis Sample Method 

Total uranium 36 2 ICP/MS 
Isotopic plutonium 36 2 Radiochemical separation 
Gross aplhalbeta 36 2 gas-flow proportional count 
Gross gamma, AM-241 , Cs-137 36 2 Gamma spectrometry 
SVOCs 4 2 SW8270 
PCBs 4 2 SW8080 
RCRA metals 36 2 sw 8010 

Total number of analyses 188 14 

Other Characterization: 

Radiological screening and Geophysical survey will be conducted over an area of 94000 ft2. 

The 2 core samples will be collected from two 1 0 ft boreholes. 
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TA-49-71 MANHOLE (PORTABLE) 
TA-49-72 MANHOLE (PORTABLE) 
TA-49-73 MANHOLE (PORTABLE) 
TA-49-74 MANHOLE (PORTABLE) 
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TA-49-61 MANHOLE (PORTABLE) 

Figure 6.4-1 Engineering site drawing for Area 5 (adapted from ENG-A 2487}. 
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Figure 6.4-3 Area 5 photographs 
1round the time of peak site activities 

(a) 
Photograph of T A-49 tower (T A-49-
96) and butane fuel tank at 
Area 5. 

(b) 
Typical Area 5 structures. 
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Section 6.5 

6. 5 AREA 10 UNDERGROUND EXPERIMENTAL CHAMBER 
DESCRIPTION, DATA NEEDS AND OBJECTIVES, AND 
SAMPLING PLAN 

SWMU# 49·002 

6.5.1 Introduction 

Section 6.5 describes the Underground Experimental Chamber (SWMU# 49-002) 
located in Area 1 0 of T A-49 and provides the objectives and details of the field sampling 
investigation for this SWMU. 

Data are needed to demonstrate the presence or absence of contaminants in the surface 
soil around the calibration chamber shafts and in material at the bottom of the shafts. As 
discussed in Chapters 4 and 5, the principal potential contamination-migration pathway at 
Area 5 is surface erosion (airborne particles and run off). The likelihood of significant 
contaminant transport from Area 10 is very low for the following reasons: 

• This SWMU is located on a relatively flat portion of Frijoles Mesa. which 
minimizes runoff, 

• the depth to the main aquifer is about 1200 ft and no aquifers are known or 
expected in the area. 

• the distance to potential off-site receptors is large for the assumed exposure 
scenarios and no credible pathways are known. 

• access and use of Area 1 0 is controlled. 

• a significant inventory of contaminants is not likely to exist at Area 10. 

The criteria for preliminary identification of potential response actions at Area 5 are 
presented in Chapter 5. The field investigation is likely to demonstrate that Area 10 is not 
a release site, in which case, removal of the concrete radiation shields and backfilling of 
the open shaft may be a sufficient and appropriate remedial action for this unit. If 
contamination above conserative action or screening level is found, Phase II sampling 
may be required to further characterize the nature and extent of contamination. In this 
case. potentially appropriate remedial alternatives could include selective 
removal/disposal of soils and capping/stabilization. 

Area 10 
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Future land use of Area 10 is assumed to be similar to that at present, that is, indefinite 
institutional control by the Laboratory is assumed. Recreational use by Bandelier National 
Monument is assumed if institutional control is lost. 

6.5.2 Description and Site History 

The general location of Area 10 is shown in Figure E-4, and Figure 6.5-1 shows an 
engineering site drawing from the main period of site activity (August 1961 ). Figures 
6.5-2, and 6.5-3 show engineering drawings and a photograph of the shafts is shown in 
Figure 6.5-4. A recent photograph of the surface area is shown in Figure 3.1-2. 

At Area 10 two vertical shafts were drilled, each about 64 ft deep and 7 ft in diameter. 
These were connected at the bottom by a gallery 4ft wide, 12ft long, and 7ft high. One 
shaft (the elevator shaft that was used to transport personnel and equipment) presently is 
covered by a heavy but removable concrete cover and the shaft probably is open at least 
part way to the bottom. The second shaft (the calibration shaft) was used to position a 
portable pulse neutron source over calibration samples placed at the bottom of the shaft 
and probably has been backfilled with local soil and crushed tuff (Francis 1991 ). A 
hydraulic platform was located at the bottom of the calibration chamber and a hydraulic line 
led to an oil reservoir at the surface. The underground hydraulic system is probably still in 
place but the surface components have been removed. 

A 14-ft-diameter by 1O-ft-high calibration room was constructed at the bottom of the 
calibration shaft. This room was lined with 8 in. of reinforced concrete faced with 1-in. 
steel plate. Figure 6.5-4 shows the tunnel connecting the shaft bottoms, including a 
potentially significant surge deposit that is discussed in Chapter 4. No surface structures 
remain at the calibration chamber area other than several large concrete radiation shields 
(used during operation of the pulse neutron source) and the concrete and steel pads 
around the tops of the shafts. 

A disturbed soil area (see Figure 6.5-1) immediately to the south of the shaft complex and 
adjacent to the access road is believed to have been used solely as a parking and staging 
area (Francis 1991). 

The calibration chamber unit was used primarily during the hydronuclear and related 
experiments in 1960 and 1961. Subsequent use was minor, unconnected with the 
hydronuclear experiments, and apparently did not involve radioactive or hazardous 
materials with the possible exception of small radioactive sources for radiochemical 
counting. These sources are believed to have been removed at the conclusion of the 
experiments. 

Area 10 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

6.5-2 May 1992 



Section 6.5 Area 10 

6.5.3 Existing Information on Potential Source Terms 

During operation of the pulse neutron source over the calibration shaft, small amounts 
(milligrams or less) of enriched uranium may occasionally have spalled off the critical 
assembly ( Penneman 1991). When spallation was noticed during operations, this 
material routinely was collected, but very small amounts conceivably could have eluded 
cleanup and fallen to the bottom of the shaft or have been dispersed onto adjacent soils. 
Slight activation of surrounding structures and soils occurred during operation of the 
pulse neutron source, but only short-lived radionuclides (most with half-lives of a few days 
or less) were generated and residual contamination from this source should be 
undetectable at the present time. 

Other potential contaminant sources at Area 1 0 are canisters containing lead and lead 
shielding bricks that were used in the calibration chamber. Various low-level radioactive 
source materials were handled in the complex and beryllium pieces also may have been 
used. It is believed that all such potential contaminants have been removed; however, 
there is no written documentation. Leakage of oil from the hydraulic lifts in the chamber is 
not known to have occurred and the possibility of contamination from this source is 
considered remote (Francis 1991 ). The total volume of hydraulic fluid in this system was 
less than 1 00 gal. and it is considered improbable that the hydraulic fluid contained PCBs 
(Francis 1991). There is no evidence that organics other than hydraulic fluid, or 
hazardous materials other than those mentioned above, were ever used in Area 1 o, 
During a 1991 field inspection, a few small shards of possible asbestos concretewere: 
noted on the surface at Area 10 (Eller 1991). 

Routine monitoring by field instruments was commonplace at Area 10 during the 1960 to 
1961 operations and sporadic thereafter. However, documentation of environmental 
monitoring at Area 10 has not been located, except for the notes of health physics 
technicians associated with operation of the pulse neutron source. However, extensive 
interviews with operations personnel involved with Area 10 have given no indication that 
any significant radiological contamination was ever created or detected at Area 10, except 
that noted above. 

6.5.4 Data Needs and Objectives and Investigation Rationale 

The overall objective of the Area 1 0 field investigation is to demonstrate and document 
the suitability of Area 10 for unrestricted Laboratory use, subject to general site-wide 
restrictions that result from the use of TA-49 as a firing site buffer zone. The specific 
technical objective of the Phase I investigation is to demonstrate that contamination 
above action levels is not present in Area 11. 
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Based on existing information described above and in preceding chapters of this OU work 
plan, the observational approach implies that Area 1 0 characterization needs are limited to 
those which directly address the following decision question: 

• Do contaminants of concern exist above action levels in surface 
soils at Area 1 0? 

This question will be answered by a combination of area radiological survey, discrete 
sampling, and Level Ill analysis of surface soils. The rationale for analysis at Levell II is 
given in Chapter 5. 

Specific aspects of the field investigation include: 

(1) Field area radiological screening will be carried out over at least 90% of the 
surface in the immediate vicinity of the Area 1 o shafts to detect hotspots 
above the 17 pCilg TRU screening level proposed in Chapter 5. 

(2) Discrete surface soil samples will be collected around the shafts and former 
structure locations at Area 10 for Level Ill analysis for radionuclides and RCRA 
metals. Surface soil samples from the former hydraulic reservoir location also 
will be analyzed for SVOCs and PCBs. 

Area 10 

(3) Samples from the floors of the elevator shaft (if open to the bottom) will be 
collected for Level Ill analysis for radionuclides. RCRA metals, SVOCs,..and~ 
PCBs. 

Only a single phase of investigation is expected to be required at Area 10 because the 
likelihood of detecting contamination above conservative action or screening levels is 
very low. If this expectation is not borne out by the initial field investigation, a Phase 11 
investigation may be required that could involve surface and subsurface sampling over a 
larger area of the SWMU and possibly over a wider analyte suite. A moderate level of 
uncertainty is acceptable in connection with the Area 1 0 field investigation because the 
historical information strongly suggests that contaminant levels of concern are limited or 
nonexistent in Area 10. Chapter 5 addresses the potential consequences of type I and II 
errors. 

6.5.5 Sampling Plan 

Available information on past uses of Area 1 0 has led to the following assumptions in 
developing the sampling plan for Area 10. 

• The highest surface contamination levels will exist in the immediate vicinity of 

the tops of the shafts. Therefore, the Phase I investigation focuses on this 
area and emphasizes surface soils. 
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• If surface contamination exists in Area 10. it will be highly discontinuous 
(particulate) in nature. If surface hot spots exist, they will be indicated reliably 
by a combination of surface area radiological screening and discrete soil 
sampling to a depth of 6 in. 

• If contamination exists in the bottom of the shafts or in shaft backfill, the 
inventory is very small. Even if contamination exists in the shafts, no credible 
pathways exist for transporting minor amounts of shaft contaminants to 
receptors. (See NFA criteria listed in Section 8.1). Therefore the expense of 
sampling for shaft contaminants is not warranted by the information likely to be 
gained. 

Before sampling activities begin, the concrete shielding and pads around the Area 1 o 
shafts will be removed, if feasible, to allow unrestricted access to the soils. Area 
radiological screening of the area will then be performed using either manual detectors 
(e.g. FIDLER or PHOSWICH system) or a mobile detector array system. At least 90% of 
the area outlined in Figure 6.5-5 will be covered in this survey. If hot spots above the 
screening level are found, the locations will be located precisely with a FIDLER system 
and soil samples will be collected at these locations for Level Ill laboratory analysis for 
gamma spectrometry (yields gross gamma, americium-241 and cesium-137 levels), total 
uranium, isotopic plutonium, gross alpha/beta and gamma radioactivity, and RCR A 
metals. The spatial variability around any hot spots that are detected will be determined 
from analysis of one sample from a depth of 6 to12 in. beneath the hot spot, and one 
surface sample to a depth of 6 in. at a distance of 1 m from the hot spot. 

Discrete soil samples will be collected at the grid locations indicated in Figure 6.5-5 for 
Level Ill laboratory analysis, as described for hot spots. The radiological survey area and 
the grid spacing and placement are derived judgmentally by knowledge of site operations 
(as discussed above) to ensure effective coverage of the area having the maximum 
likelihood of elevated surface contamination levels. Two additional samples will be 
collected from the most probable surface location where hydraulic fluid could have leaked 
(the former reservoir location). These samples will be analyzed for SVOCs and PCBs in 
addition to radioactive and metal contaminants. 

If the floor of the elevator shaft is accessible after the concrete cover is removed, the shaft 
will be entered. Field instruments will be used to survey the shaft walls, bottom, and 
associated debris for gross alpha, beta, and gamma radiation. If obvious and easily 
removed contaminants such as lead bricks or sealed radioactive sources are found, they 
will be removed for disposal elsewhere at the Laboratory. 

If the elevator shaft floor is exposed and sampling can be accomplished in a sate and 
reasonable manner, four soil samples from equal-area sectors of the shaft floor will be 
collected. The samples from the shaft floor will be analyzed as described for the surface 
grid samples. with the addition of SVOCs and PCBs. If access to the floor shaft is not 
feasible, no subsurface sampling will be conducted. 

Area 10 
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If the elevator shaft is safely accessjble and is uncased, it provides a good opportunity for 
further geologic characterization of the soil horizon and the upper Bandelier Tuff at 
TA-49: as described in greater detail in Section 6.1. Further characterization of the surge 
deposit shown in Figure 6.5-4 would be of particular interest. 

Area 10 

Tables 6.5-1 and E-5 summarize the samples and analyses proposed for the Area 1 o field 
investigation. Area 1 0 samples will be analyzed by the indicated methods in either the field 
laboratory or an off-site analytical laboratory, depending upon scheduling and convenience. 

In accordance with guidelines specified in Section 6.1 and Annex II, three QAJQC samples (one 
rinsate blank, one field duplicate. and one field blank) will be collected for analysis during the 
Area1 0 investigation. 
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TABLE 6.5-1 

SUMMARY OF SAMPLES AND ANALYSES FOR INITIAL INVESTIGATIONS 
FOR AREA 10 (SWMU 49-002 Underground Experimental Chamber) 

Number of Samples 

Soli 
Sample 

Analytical Samples 18 
ONQC Samples 

Rinsate blank 1 
Field duplicate 1 
Field blank 1 

Total Number of Field Samples 21 

Routine field survey instruments will be used to screen for gross alpha and beta 
contamination. Where appropriate, and depending upon convenience and field laboratory 
availability, analysis of Area 10 samples will be performed in either the field laboratory or off
site analystlcallaboratory. Gamma spectrometry will yield gross gamma, americium-241, and 
cesium-137 levels. 

Number of Laboratory Analyses 

Total uranium 
Isotopic plutonium 
Gross alpha/beta 
Gamma Spectrometry 
SVOCs 
PCBs 
RCRA metals 

Total number of analyses 

Other Characterization: 

Soli 
Sample 

21 
21 
21 
21 
21 

2 
21 

128 

Level Ill 
Method 

ICPMS 
Alpha spectrometry 
Gas flow proportional counter 
Gamma spectrometry 
SW8270 
SW8080 
sw 6010 

Radiological and geophysical survey will be conducted over an area of 13,000 ft2 
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FIGURE 6.5-1 Area 10 engineering site drawing from the period of peak site 
activities (August 1961). Except for some concrete shields and pads and small 
quantities of metal debris, no surface structures exist in Area 1 0 at this time. 
(Adapted from engineering drawings ENG-R 2484 and 2486.) 
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at Area 10. Plan view at surface and floor levels. (Adopted from engineering drawings 
ENG-R 3236 and 3337.) 
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Area 1 0 Undergrour.a Exoerimentai Chamber 

Figure 6.5-4 
Photograph of underground 
experimental chambers and the 
interconnecting passageway. Note 
the stratifications and fracture detail 
of the surge deposit in the upper left 
hand corner of the photo. 
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Area 12 Section 6.6 

6 . 6 Area 12 Bottle House Area 
Description, Data Needs and Objectives, and Sampling Plan for 

SWMU #49-00S(d) Soil contamination and Backfilled Shaft 

6. 6. 1 Introduction 

This section addresses Area 12 of TA-49 including SWMU 49-00B(d) (soil contamination) 
and a backfilled underground chamber. Available information on Area 12 is reviewed and 
the objectives and details of the Area 12 field investigation are described in detail in this 
section. 

Data are needed for Area 12 to document the presence or absence of contaminants 
relative to levels of concern in surface soils around the existing structures T A-49-23 
(referred to as the Bottle House) and TA-49-121 (referred to as the Cable Pull Test 
Facility). No sampling of the shaft under the Bottle House is proposed since historical 
data discussed below suggests that it is very unlikely that significant contaminant levels 
exist in the backfilled shaft, and credible pathways do not exist even if minor 
contamination is present. The principal potential contamination-migration pathway over 
the assumed period of institutional control is erosion (airborne particles and surface 
runoff). A conceptual model for Area 12, including exposure routes and potential 
receptors for potential environmental transport pathways, is described in Chapter 4. The 
likelihood for significant contaminant transport from Area 12 is low for the following 
reasons: 

• Area 12 is located on a relatively flat portion of Frijoles Mesa, causing erosion 
to be minimal; 

• the depth to the main aquifer is about 1200 ft and there are no 
perched aquifers known or expected in the area; 

• the distance to potential off-site receptors is large for the exposure scenarios 
assumed at TA-49 and no credible pathways are known; 

• access and use of the site is controlled; and 

• historical information and previous sampling suggest that it is unlikely 
that contamination levels in Area 12 exceed action levels discussed in 
Chapter 5. 
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Potential response actions for Area 12 are presented in Chapter 5 and are summarized in 
Table 5.7-1. The overall objective of the field investigation is to demonstrate and 
document that Area 12 is suitable for unrestricted Laboratory use, subject to general 
restrictions imposed by the continuing use of T A-49 as a firing site buffer zone. The 
suitability for unrestricted Laboratory use will be established by surface radiological survey 
and discrete sampling and Level Ill analysis of surface soils. 

The field investigation is likely to demonstrate that the no further action (NFA) alternative, 
other than minor removal of structures from the site. is a likely and appropriate remedial 
alternative for the unrestricted use objective for Area 12. If significant contamination is 
found during the RFI, a statistically-based Phase II investigation may be required to further 
define the contamination. If risk assessment then indicates that NFA is inappropriate, the 
most likely remedial alternative is selective soil removal and disposal. 

To facilitate sampling, two small, seriously deteriorating surface structures in Area 12 (the 
"Bottle House" and the cable pull test facility, structures TA-49-23 and TA-49-121) as well 
as several portable concrete radiation shields left from the hydronuclear and related 
experiments will be removed for use elsewnere or disposed of at a Laboratory waste 
disposal facility, contingent upon the results of a radiological survey of the structures. 

6.6.2 Description, Site History, and Potential Source Terms 

As indicated in the site maps given in Figures E-3 and 6.6-1, SWMU 49-008(d) is located 
in Area 12 of TA-49, immediately east of Area 2 of MDA AS. Figure 3.1-2 shows a recent 
view across Area 12. 

The main historic activities in Area 12 were confinement experiments in 1960 and 1961 
related to the TA-49 hydronuclear program. These experiments consisted of HE 
detonations in sealed metal "bottles" (up to 5-ft in diameter by 16-ft in length) placed in a 
1O-ft-diameter by 30-ft-deep shaft. The shaft was surrounded by the "Bottle House" 
(structure TA-49-23), which is one of only two surface structures remaining in Area 12. 
There were small temporary structures to support the confinement experiments in Area 
12, and these are evident in Figure 6.6-1 and in some early aerial and ground-level 
photographs. 

Aproximately 26 confinement experiments involving HE detonations were carried out in 
the Area 12 shaft. Several experiments involved a few kilograms of uranium-238. Six 
experiments involved a few microcuries of irradiated uranium tracer (typically 3.5 g of 
uranium-238, and in one case, 10.6 g of uranium-235). Up to 7 tons of road salt were 
used as an energy absorbant for each of the major experiments. In each experiment, after 
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the HE was detonated, the containment vessel was unsealed and the salt was removed, 
sometimes with the help of jackhammers. According to several site-employees. the salt 
was disposed of at theTA-54 waste disposal site. Following the final experiment, the 
containment bottle also was disposed of ott-site, probably at TA-54. 

During the containment experiments, the area was monitored routinely for the release of 
radiation. For example, after several experiments in May 1961, low levels of gross alpha 
contamination were noted on the interior surfaces of the metal liner and the compressed 
salt (Perkins 1992). However, there is no indication from any records or interviews that 
contamination was released to the site environment from the confinement experiments 
or from any other Area 12 activities. 

After the containment experiments were concluded in 1961, Area 12 structures were 
used to support operations at the Cable Pull Test Facility, which was constructed in the 
early 1960s just across the access road from the Bottle House. The Bottle House shaft 
was backfilled with crushed tuff and a hydraulic system including a fluid reservoir, 
compressor, and hydraulic lines was installed in the building (Francis 1991 ). A buried 
hydraulic line, which probably is still present, connected the Bottle House to the cable pull 
test facility. The site construction engineer responsible tor Area 12 recalls that no spills of 
any type occurred and estimated that the total capacity of hydraulic fluid was less than 10 
gallons (Francis 1992). Field inspections in 1987 and 1991 noted that oil probably was 
still present in the Bottle House equipment and some leakage onto the Bottle House floor 
was noted (Eller 1992c; Weston 1987). During these inspections, a sign indicating that 
the hydraulic equipment is free of PCBs was noted. _ 

- ----~~ '--- . ..;;, 

Inspection of the cable pull test facility in September 1991 did not reveal obvious spill 
areas, but the seriously deteriorating condition was noted. A 1 O-tt-diameter depression 
that contained an unmarked, empty 3-gal. drum and a small area of discolored soil also was 
noticed. Historical information indicates that this area was used only as a staging area for 
activities in Area 2 and Area 12 (Eller 1992) . 

In 1987 as part of the A-411 survey of MDA AB, 12 soil samples and 11 vegetation 
samples were collected around the Bottle House area and analyzed for radionuclides 
(So holt 1990). Area 12 data are not specifically cited in the A411 report but are available 
for evaluation. The Area 12 data are presented in summary form in Table 6.6-2 and 
Figure 6.6-2. Although most samples indicated analyte levels near background or 
analytical detection limits, a few samples showed radionuclide levels slightly above 
background but well within the action levels discussed in Chapter 5. The most elevated 
contaminant level is for plutonium-239/240, for which one sample exhibited 0.69 pCi/g. 
The data indicate that surface contaminants at Area 12 are low in level and highly 
discontinuous in distribution, which is typical for other SWMU areas at TA-49. 

In 1990, soil samples from the roadway between the Bottle House and the cable pull test 
facility were surveyed tor gross alpha/beta and gamma radioactivity (Romero 1990). 
Levels of radionuclides were found to be at or below regional background levels or 
analytical detection limits. 
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Air-monitoring and dosimetry Station 32, part of the Laboratory's environmental 
surveillance network, is located about 100 ft northwest of the Bottle House. Air 
concentrations of tritium, total uranium, plutonium-238, plutonium-239/240, and 
americium-241, as well as penetrating radiation dose rates (TLD exposure), are measured 
at this station and compared to results from similar stations at the State Road 4 entrance to 
TA-49 and at other Laboratory sites. Results are reported in the A-411 report (Soholt 
1990) and in the annual Laboratory Environmental Surveillance reports (e.g., ESG 1990). 
TLD dose rates at Area 12 have remained within the statistical range of regional 
background levels since Station 32 was installed in 1987. 

A level of plutonium 239/240 slightly above background was recorded at Station 32 
during one quarter of 1987 (Purtymun and Stoker 1987). However, radionuclide 
concentrations observed in this quarter and in all other periods since the station was 
installed have been less than 1% of DOE concentration guides for on-site areas (Soholt 
1990; ESG 1990). The maximum ratio of measured TAU concentration to guideline 

concentration for any radionuclide was <<0.1% (32 x 1o-18 mCi/ml for plutonium 
239/240). 

Area 12 is located immediately adjacent to Area 2, where surface soil contamination by 
radionuclides is documented (see Chapter 7). It is possible that airborne transport ot 
Area 2 soils is the source of the slightly elevated (on one occasion) soil contamination and 
air concentrations of radionuclides that have been observed in Area 12. 

The 1990 Laboratory SWMU report also lists acids, organics, volatiles, and gr~aseas ~ 
potential contaminants in a grouping of T A-49 surface soil SWMUs including Area 12. 
However, the available historical information indicates no credible purpose for the past 
use of such materials in Area 12. Therefore, the likelihood that these contaminants are 
present at detectable levels at Area 12 is very low, except possibly for low levels of 
organics within the Bottle House and at the discolored soil area south of the roadway. 

Current use of Area 12 is limited to air-monitoring at Station 32 and occasional use of 
portable microwave experimental equipment in the roadway between Area 1 o and 12. 
Present use does not involve hazardous or radioactive materials, and no change in the 
use of Area 12 is foreseen for the indefinite future. 

6.6.3 Data Needs and Objectives and Investigation Rationale 

The technical objective of Phase I of the Area 12 field investigation is to further 
demonstrate and document that contaminants are not present above action levels 
discussed in Chapter 5. Thereby verifying its suitability for unrestricted Laboratory use, 
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subject to site-wide restrictions that result from the use of T A-49 as a firing site buffer 
zone. Based on existing information described above and in preceding chapters of this 
OU work plan, the observational approach implies that Area 12 characterization needs are 
limited to those which directly address the following decision question: 

• Do contaminants of concern exist above acton levels In surface 

soils at Area 12? 

This question will be answered by a combination of area radiological survey and discrete 
sampling and Level Ill analysis of surface soils. The rationale for analysis at Level Ill is given 
in Chapter 5. 

Specific aspects of the field investigation include: 

• radiological area survey of the area indicated in Figure 6.6-3; 

• collection of discrete surface soil samples (depth interval 0-6 in.) around the 
Bottle House and cable pull test facility areas for Level Ill analysis for 
radionuclides and metals; 

• collection of discrete soil samples (0-6 in.) from the Bottle House floor and the 
discolored soil area for Level ill analysis for radionuclides, metals, PCBs, and 
SVOCs. 

Based on site historical information, it is reasonable to focus the investigation primarily on 
the Bottle House area because this is by far the most likely location of Area 12 
contamination at levels of concern, if it exists. It is assumed that area radiological survey, 
discrete surface soil sampling, and Levell II analysis for total uranium, isotopic plutonium, 
gamma spectrometry (which includes gross gamma. americium-241 and cesium-137) and 
gross alpha/beta radioactivity will serve as sufficient indicators for Area 12 surface 
contamination above appropriate action levels. It is further assumed that sampling of the 
shaft is not required, as discussed in Section 6.6.1, and that soil sampling over a depth 
range of 0-6 in. will reliably indicate the presence of significantly elevated contaminant 
levels at Area 12. 

Only a single phase of investigation is likely to be necessary at Area 12 because the field 
investigation is likely to confirm that contamination levels above action levels do not exist 
(i.e., negative answer to decision question). In this case, the RFI/CMS will cease and NFA 
will be proposed. If this expectation is not borne out by the initial field investigation (i.e., 
positive answer to decision question), statistically-based Phase II sampling may be 
required which would involve more extensive surface and subsurface sampling and a 
wider analyte suite. 
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6.6.4 Sampling Plan 

The Bottle House and cable pull test facility have not been used in over 25 yr and have 
seriously deteriorated. Because no future use is planned for these structures and 
because they interfere with soil screening and sampling, the structures and surface 
hydraulic systems within the Bottle House will be removed and disposed of before soil 
sampling activities. It is anticipated that radiologic survey of the structures will show their 
suitability for disposal at a Laboratory waste disposal facility. Subsurface hydraulic llines 
will not be removed in the RFI. 

An area radiological survey then will be conducted using hand-held or tripod-mounted 
instruments or a vehicle-mounted spectrometry system as described in Appendix F. At 
least 90% of the areas indicated in Figure 6.6-3 will be covered by this survey. If above
background levels are detected, the survey will be extended beyond the indicated area 
until background levels are recorded. If hot spots are detected, they will be located 
precisely and sampled to a depth of 6 in. for Level Ill analysis for total uranium, isotopic 
plutonium, RCRA metals. and gross alpha/beta, radioactivity, and gamma spectrometry. 
The spatial variability around hot spots will be determined by survey instrumentation and 
collection of one sample at a depth of 6-12 in. below the hot spot and at least one other 
surface sample at a distance of 1 m from the hot spot. 

Discrete surface soil sampling will be carried out where indicated in Figure 6.6-3. The 
11 sampling locations around the Bottle House were selected to complement the earlier 
A411 data by providing supplemental sampling points immediately adjacent to the 
structure and at a slightly greater distance than in the A411 sampling. The combination of 
analytical results from these locations with data collected in the 1987 A411 survey should 
be sufficient to allow statistical analysis of Area 12 soil contamination levels. Sample 
collection and analysis for these samples will be conducted as described for hot spot 
samples. 

Four soil samples each will be collected from the Bottle House floor and soils beneath the 
cable pull test facility in locations where hydraulic fluid leaks most probably would have 
occurred (e.g, areas of discolored soil). These samples will be collected and analyzed as 
described for surface soil samples, with the addition of SVOC and PCB analysis. ONQC 
field samples will be addressed as indicated in Table 6.6-1 and E-6 (Appendix E). 

One sample also will be collected from the discolored soil area indicated in Figure 6.6-3 
and evaluted for the suite of analytes used for soils from the Bottle House floor. 
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TABLE 6.6-1 

SUMMARY OF SAMPLES AND ANALYSES FOR 
INITIAL INVESTIGATIONS FOR AREA 12 

All samples will be field screened for elevated alpha and gamma contamination using routine field 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses of Area 12 samples will be performed in either the field laboratory or off-site laboratory. 

Number of analytical samples 
Number of QA samples 

Ransite blank 
Field duplicate 
Field blank 

Total number of analyses 

Surface Soli Samples 

20 

1 
1 
1 

23 

Number of 
laboratory analyse• Surface Soli Level Ill Method 

Total uranium 23 
Isotopic Pu 23 
Gross gamma, AM-241 , Cs-13 23 
Gross alpha/beta 23 
RCRA metals 23 
SVOCs 23 
PCBs 23 

Total number of analyses 161 

ICPMS 
Alpha spectrometry 
Gamma spectrometry 
Gas-flow proportional counters 
SW6010 
SW8270 
SW8080 

- ·--~ --- ..... 

Other characterization: Radiological screening will be conducted over an area of 14,000 ft2. 
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Analyte No. Spls 

u235123a 5 
ratio 

Total U 12 

Pu239,240 8 

Pu238 8 

Gross gamma 12 

Am241 12 

cs137 12 

Analyte No. Spls 

Total U 10 

Pu239,240 10 

Pu238 11 

Am241 10 

cs137 10 

TABLE 6.6-2 

RADIONUCLIDE ANALYSES FOR AREA 12 SOILS AND VEGET ATIONa,b 

Range 

0.0053-.0080 

2.3-73.6ppm 

0.04-0.69pCi!g 

0.002-0.014pCi/g 

8-67pCilg 

BDL -0.45pCi/g 

BDl-0.84pCilg 

Range 

0.2-3.1ppm 

0.002-0.013pCilg 

0.002-0.014pCilg 

0.002-0.006pCilg 

0.15-3.1 pCi/g 

(a) Area 12 Solis 

Arhhmetlc 
Mean 

0.0065 

11.0 

0.31pCilg 

0.0067pCilg 

15pCi/g 

0.072pCilg 

0.43 

(b) Area 12 Vegetation 

ArHhmetlc 
Mean 

1.1 

0.005pCilg 

0.002pCilg 

0.003pCi/g 

1.1pCi/g 

Regional Soli 
Background 

38 (04) 

0 019 (0 002)pCilg 

0 003 (0 003)pCi!g 

10 (1)pCi/g 

0.88 (O.lU)pCilg 

Regional Soli 
Background 

Comment 

One spl >I ·I ppm 

Three spls >0 23pCi/g 

One spl > 12pCi/g 

I wo spls >0 OGpCi/g 

Comment 

One spl > 1 5ppm 

One spl >0 003pCilg 

One spl > 1 5pCi/g 

(a) Area 12 data are from the 1987 A411 study (Soholt 1990) BDL =below detection limit. The analytical quality level was essentially tlw same 
as that proposed for this RFI (i.e., lvellll, see Table 5.7-2 for detection limits and methods). 

(b: onal soil backgrounds are taken from Table G-32 of the 1989 Ef 
entheses. 

ort (ESG 1990), with the standard deviation is given in 
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FIGURE 6.6-1 Engineering drawing of Area 12. Area 12 structure numbers (T A-49-xx) are indicated. 
(Adapted from enginAPring drawing ENG R- 2487, 15 August 1961 ). 
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Figure 6.6·2 Area 12 soil sampling locations and summary of 
results from 1987 A411 survey (adapted from Soholt 1990). 
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FIGURE 6.6-3 Area 12 sampling locations. Four additional soil samples 
will be collected from the bottle nouse floor. 
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CHAPTER 7 MATERIAL DISPOSAL AREA AB 
DESCRIPTION, DATA NEEDS AND OBJECTIVES, 
AND SAMPLING PLAN 

SWMU 49-001 
SWMU 49-001 

7.1 Introduction 

(a through g) 
(mise) 

This chapter is concerned with Material Disposal Area AB (MDA AB), the most important 
waste unit at T A-49. The chapter outlines data needs and field investigation objectives for 
this unit and provides details of the field investigation to achieve these objectives. 
General historical and environmental information on T A-49 is given in Chapter 3 (TA-49 
Background) and Chapter 4 (T A-49 Environmental Setting and Conceptual Model). 
Section 4.11 outlines a conceptual model for TA-49, with special focus on MDA AB. 
Chapter 5 contains a discussion of assessment and remediation considerations pertinent 
to MDA AB, including consideration of exposure scenarios and the general data quality 
objectives (DQO) process used to develop the field characterization plan. 

Chapter 7 is organized as follows: 

• Section 7.2 provides the history and site description of SWMUs 
49-001 (a through g, and miscellaneous) located in or adjacent to experimental 
Areas 1, 2, 2A, 28, 3, and 4, which make up MDA AB. 

• Section 7.3 contains a detailed description of potential contamination 
and source terms in each of these areas. 

• Section 7.4 addresses data needs, objectives, and the rationale of the 
field investigation. 

• Sections 7.5 and 7.6 describe surface and subsurface investigations for 
Phase I. Phase II investigations are described in Section 7.7. 

Figure E-3 and Appendix A show the location of MDA AB at TA-49. Figures 4.3-3 and 
4.4-2 show the locations of permanent sediment sampling stations and of boreholes 
deeper than 150ft in the vicinity of MDA AB. Appendix B contains engineering drawings 
for this unit that extend back to 1961. Survey coordinates and depths for boreholes at 
MDA AB and other areas of TA-49 are given in Table 4.4-2. 

Figure 3.1-1 shows TA-49 site aerial photographs that include MDA AB. These 
photographs were taken in October 1965 when most structures still remained from the 
hydronuclear experiments, in July 1977 after several surface cleanup campaigns and 
immediately after the La Mesa forest fire, and in September 1991. 
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A close-up view of MDA AB shortly after the period of peak site activities ( 1959 to 1961) is 
shown in Figure 7.1-1. Figure 3.1-2 shows recent low-altitude oblique aerial photographs 
of MDA AB. Table 7.1-1 correlates MDA AB experimental areas with SWMU numbers and 
gives contaminant inventories believed to be present in each experimental area. 

Measurements and analyses for Phase I field investigations at MDA ABare summarized in 
Table 7.1-2. A logic chart for the MDA AB field investigation is provided in Figure 7.1-2. 

7.2 Description and History of MDA AB 

7 .2.1 General Information 

MDA AB was the location of the hydronuclear and related experiments from 1959 to 1961 
that deposited the vast majority of contaminants that currently exist at TA-49. As is 
discussed below in greater detail, very little other use has been made of MDA AB. In late 
summer of 1961, the hydro nuclear and related experiments at TA-49 ceased, but for a 
while TA-49 continued to be used as a staging and calibration area for equipment used at 
the Nevada Test Site. The final underground experiments at MDA AB were carried out in 
Area 4 in August 1961 . 

Except for Area 3, which is believed to contain little hazardous or radioactive materials, all 
of MDA AB currently is enclosed by a locked industrial fence, and access is controlled by 
the Laboratory's Environmental Management Division. The fenced portion of MDA AB 
also encloses Areas 5 and 11 . 

MDA AB comprises six separate experimental areas (1, 2, 2A, 28, 3, and 4). As indicated 
in Table 7.1-1 and in subsequent sections of this chapter, all of these areas (except Area 
3) contain significant TRU and heavy metal contamination from about 35 hydronuclear 
and 12 related calibration and equation of state experiments (Thorne and Westervelt 
1987). At least 23 additional underground containment, equipment development, and 
mockup experiments were carried out, which involved high explosives and, in a few 
cases, very small amounts of uranium-238 or radioactive tracer but no fissile materials 
(SNM, or special nuclear materials). Figure 7.2-1 gives additional information on the 
contents, layout, and depths of the experimental holes. 

The hydronuclear and related experiments involved high-explosive (HE) dispersal of 
significant quantities of SNM (uranium-235 and plutonium-239) as well as lead, beryllium, 
and uranium-238 at the bottom of the shafts. As a result, MDA AB is believed to contain 
about 40kg of plutonium, 93 kg of uranium-235, 169 kg of uranium-238, 11 kg of 
beryllium, and perhaps 90 000 kg or more of lead. Approximately 0.20 kg of americium-
241 has grown in from decay of plutonium-241 (see Table 5.6-1). During the entire series 
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of experiments. the maximum fission energy released from a single experiment was 
equivalent to four-tenths of a pound of HEs, which is an insignificant energy release 
compared to the energy released by the HEs. As discussed below, the maxiumum radius 
of underground contaminated zones directly resulting from detonations is believed to be 
limited to about 1 0 to 15 ft, and less in most cases. 

7.2.2 Hydrogeologic Studies 

As described in Chapters 3 and 4, site hydrogeologic characterization and periodic 
monitoring of TA-49 were conducted during a cooperative effort between the USGS and 
the Laboratory, starting before T A-49 experiments began in late 1959 and continuing 
until 1970. The initial investigation focused on ensuring that residual materials left in the 
experimental holes now comprising MDA AB, would be contained indefinitely in the 
shafts. The results of this extensive investigation are reported in Weir and Purtymun 
(1962), Purtymun and Ahlquist (1986), and Purtymun and Stoker (1987). Additional 
information is contained in a number of internal Laboratory reports. 

The fundamental conclusion of these studies was that "recharge to the ground water from 
Frijoles Mesa is very small or nonexistent: thus no contaminants in solution are likely to be 
carried to the ground water beneath TA-49." These conclusions are based in part on 
detailed study of a number of boreholes drilled in and around the experimental areas now 
included in MDA AB. 

In 1959, before the TA-49 experimental program began, deep test wells DT-5A, DT-9, 
and DT-10 were drilled through Frijoles Mesa into the main aquifer to determine the 
thickness of the tuff and volcanic sediments, the hydrologic characteristics of the main 
aquifer, and the presence or absence of perched water (none was found). Well DT-5A 
(1821 ft deep, cased to 1821 ft) is located in Area 5 near the center of the experimental 
areas now included in MDA AB. Wells DT-9 (1501 ft deep, cased to 1501 ft) and DT-10 
( 1409 ft deep, cased to 1409 ft) are located about 1 mile downgradient with respect to 
flow in the main aquifer (Figure EXEC-3). Two other deep boreholes (DT-5P, 692ft deep, 
plugged and abandoned; DT-5, 962ft deep, cased 0-180 ft, open 180 to 962ft) were 
drilled within 100 ft of DT-5A but did not penetrate the main aquifer. Stratigraphic 
diagrams derived from logs of these deep boreholes are shown in Figure 4.5-3 and 
available logs and well characteristics are listed in Table 4.4-2. 

During the initial site characterization, four boreholes (Core Holes 1-4, or CH-1, CH-2, CH-
3, and CH-4) were drilled beneath MDA AB and cased with 2-in. galvanized pipe. These 
boreholes, ranging in depth from about 300ft (Areas 3 and 4) to 500ft (Areas 1 and 2), 
were drilled in the centers of the four main experimental areas to detail the geologic and 
hydrologic characteristics of the underlying tuff. As was the case with the deep test wells, 
no perched water was found at the time of well construction. The boreholes have been 
used to the present day for subsurface monitoring. Surface geology of the area was 
mapped and correlated with subsurface geology, as determined from logs of the test 
wells and other holes around MDA AB. 
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Before pipe was set in Core Hole 1 and Core Hole 2. the holes were filled with fluid to 
facilitate geophysical logging. A large but unquantified volume of fluid was lost in Core 
Hole 2, as described later in this chapter. This fluid provides a possible source of standing 
water observed occasionally in this borehole. Large volumes (perhaps as much as 2.5 to 
10 million gallons - see ensuing discussion) of fluids also were lost in hole DT-5A below a 
level of about 285 ft during logging, further demonstrating the presence of highly 
permeable zones at depth beneath MDA AB. 

Neutron probes were used on several occasions to measure subsurface moisture in 
monitoring holes in and around MDA AB. The locations of existing moisture monitoring 
holes are indicated in Figure 4.4-2. As discussed in Chapter 4, in well-drained areas 
where the protective soil cover is relatively undisturbed, evapotranspiration processes 
dominate infiltration processes. Below a depth of about about 1 0 to 20 ft, the tuff 
moisture content is about 1 0% by volume or less and is hardly affected by precipitation at 
the surface. 

In addition to logs from the deep holes mentioned above, soil and tuff characteristics were 
examined and mapped to a maximum depth of about 120 ft for many 6-ft-diameter holes 
drilled in MDA AB (Weir and Purtymun 1962). Numerous Laboratory photographs, 
fracture maps, and field notes are still available from the mapping of the experimental 
holes, as indicated in Table 4.4-2 and Appendix D. 

In addition to the boreholes mentioned above, 2-ft-diam observation holes were drilled at 
TA-49. Appendix D contains logs for these holes, which are referred to as "Alpha Hole" 
(189ft deep, south of Area 12) and "Beta Hole" (180ft deep, in Water Canyon directly 
north of Area 5). A third hole, referred to as "Gamma Hole," was drilled to a depth of 54ft 
in Ancho Canyon southeast of Area 4. When they were drilled, none of these holes 
contained perched water. Alpha and Betaa holes have been dry during numerous 
observations since 1961, but about 50ft of water was found in gamma hole in the spring 
of 1960 shortly after installation. This water was attributed to infiltration of snowmelt 
through the canyon alluvial material through which the upper portion of the well was drilled 
(Purtymun and Ahlquist 1986). 

7.3 Existing Information on Potential Contamination and Source Terms 

7.3.1 General 

Almost all the waste residues at MDA AB were dispersed by detonation and are believed 
to remain in the shaft bottoms. It was reported in 1986 that " .... the material in the shafts 
represents 80% of the Laboratory's inventory of transuranic waste ... " (Purtymun and 
Ahlquist, 1986). This statement refers to radioactivity content (not waste volume) and still 
is qualitatively true. Unlike in Areas 1, 2, 2A, 28, and 4, SNM was never used in Area 3 
and only a few tens of grams of uranium were deposited (see Table 7.1-1). For this 
reason, Area 3 was not enclosed by the industrial fence that presently encompasses the 
rest of MDA AB. 
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Less than 1 0 mCi of fission products are believed to remain from the hydro nuclear and 
related experiments and only a few curies (or less) of tritium (now decayed through almost 
three half-lites) were expended in the experimental shafts (Barr 1991). Explosives 
containing RDX, HMX, barium nitrate, and TNT were used in the downhole experiments 
and (excluding barium) are believed to have been consumed with high efficiency in the 
detonations. While HE residuals may be present in the shafts, they are believed to be 
negligible in quantity and hazard when compared to the substantial radionuclide and 
heavy metal contamination known to be present. 

Individual downhole assemblies in the experimental shafts weighed as much as 8 tons 
and consisted of cable, steel, iron, aluminum, and other structural materials. Such large 
quantities of structural debris existing in the shafts could cause serious complications for 
any type of drilling, recovery, or stabilization remedial activities that might be contemplated 
for the deeply buried contaminants. 

Before the underground experiments involving SNM were conducted, containment 
experiments involving "quarter-scale" quantities of HEs were carried out in Area 11, as 
described in Section 6.2. Subsequently, "full-scale" containment experiments were 
carried out in Areas 1, 2, 3 and 4 which used much larger quantities of HEs than were 
used in any ensuing experiment with SNM. The purpose of the containment experiments 
was to characterize tuff fracturing from the underground detonations, thus providing 
information that would be used: 

• to ensure that experimental hole depth and shaft backfilling methods were 
sufficient to prevent venting of contaminants to the surface; 

• to ensure that experimental holes were adequately spaced so that, during the 
excavation of new experimental holes, contaminated tuff would not be 
encountered from a previous experiment; and 

• to develop sample recovery procedures. 

The containment experiments were highly successful, because venting of contaminated 
gases to the surface was not observed at any time during the experimental program and, 
with a single exception discussed in Section 7.3.6, contaminants were never 
encountered during excavation of new experimental holes adjacent to previously 
contaminated holes. 

Appendix D contains field sketches of the damage to the tuff caused by two HE 
containment experiments that used much larger amounts of HE than were present in any 
SNM experiments. Photographs of shaft walls after detonation also are available at the 
Laboratory. The containment experiments (in combination with subsequent 
hydronuclear experiments with SNM) serve to bound the maximum radius of tuff fracturing 
and contaminant dispersal to about 10 to15 ft from the point of detonation. In most 
cases, the radius is almost certainly much less than 1 0 to 15 ft because much smaller 
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quantities of HEs generally were used in experiments with SNM than in containment 
experiments. These conclusions are strongly supported by the fact that contamination 
was never encountered (with the exception noted above) during many drilling operations 
adjacent to previously contaminated holes. Detailed modeling of explosive-driven 
contaminant movement into Bandelier tuff has not been performed, but a rough 
calculation based on known or estimated engineering properties of Bandelier Tuff 
confirms the radius of fracture deduced from the experimental program (Gardner 1991). 

Experimental holes in Areas 1, 2, 3, and 4 were spaced at 25-ft intervals on 100-ft square 
grid patterns. Areas 2A and 2B have irregular shapes. Figure 7.2-1 shows the hole 
layout, depths, and designations by experimental area. Experimental holes were typically 
6ft in diameter (but there were exceptions) and ranged from 31 to 142ft in depth. These 
holes are referred to as "experimental holes" to differentiate them from the many other 
types of holes (usually smaller) which were drilled in and around the experimental shaft 
areas and which did not involve the implacement of experimental configurations. The 
experimental holes were not all drilled at one time, and holes were not drilled at all grid 
locations. Although most holes were used for experiments, some holes were drilled and 
backfilled without further use and some were used to bury contaminated debris. 

Auxiliary small-diameter holes were used for other purposes in all experimental areas. In 
particular, associated with many experimental holes in Areas 2 and 4 were small-diameter 
holes containing pipes that led from the main shaft base to sealed steel boxes placed 
near the surface to collect samples of radioactive particulates entrained in the explosive 
gases. These sampling boxes were connected by other pipes to large-diameter holes 
("gas expansion holes") to rerout detonation gases back underground. The sampling 
boxes and piping must be assumed to be contaminated. In addition, a number of "pipe 
dump" holes were excavated, filled with debris (often contaminated), and backfilled. It is 
believed that available information does not necessarily account for all of the auxiliary 
holes. 

IMPORTANT NOTE: In general, It must be assumed that all holes In and 
around the experimental shaft areas of MDA AB contain contaminated 
material. Not all holes and contaminated equipment currently existing In 
MDA AB are necessarily accounted for In Appendix B, Figure 7 .2·1 and 
other existing Information as summarized In the preceding discussion. In 
addition, the Interior of all near-surface piping and associated equipment 
that presently remains at MDA AB, and In particular that associated with 
radiochemical sampling, must be assumed to be contaminated. 

In typical hydronuclear and related experiments, an experimental configuration was 
placed in the bottom of a hole, instrument cables leading to the surface were installed, 
and the hole was backfilled with sand or crushed tuff. Usually, the downhole package was 
encased in a steel container with substantial amounts of metallic lead. After detonation 
and completion of measurements and radiochemical sample collection (if required), the 
cables were severed and hole subsidence caused by the detonation was backfilled with 
sand. Holes containing SNM routinely were capped with concrete. In most cases, the 
steel sampling boxes (when used) also were filled with concrete. 
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To minimize radiation exposure of personnel from pulsing of the pulse neutron source 
used in some experiments. large, portable concrete radiation shields were used. Short
lived activation products, which by now have decayed to undetectable levels, would 
result from operation of the neutron source. Occasional monitoring with routine field 
instrumentation has confirmed that the concrete shields have no detectable 
contamination. A number of the concrete radiation shields still remain in the vicinity of 
Area 2 and elsewhere at TA-49. 

According to Laboratory records and interviews of employees knowledgeable about this 
aspect of the TA-49 operations, the SNM expended at MDA AB agrees with the total 
recorded as taken from the Laboratory's inventory. This agreement suggests that all 
experiment holes and their contents have been properly recorded. In addition. the 
experimental shots reported in the Zia Diary covering T A-49 activities at this time agree 
with those listed as tired by Laboratory group J-10 (Zia Diary 1959 to 1962). However, as 
an additional precaution tor future activities at TA-49, it should not be assumed that this 
information is complete and accurate in all detail. Therefore, before Intrusive 
activities are Initiated In the future at MDA AB, field geophysical and 
other Investigations should attempt to verify the archival Information on 
past use of the drilling area. For example, it would be advisable to try to confirm 
that shafts for which there are work orders and/or engineering drawings but no inventory 
listing, indeed never were used. 

7.3.2 Sediment Sampling from Drainages 

Chapter 4 and Section 6.1 discuss environmental monitoring tor a network of 12 annually 
sampled sediment stations established in all the significant drainages leading from MDA 
AB. Surface soil and vegetation analyses from the A411 survey in 1987 tor each 
experimental area within MDA ABare summarized in Table 7.3-1 and are discussed in 
greater detail later in Section 7.3. Several special studies of soil contamination near Area 
2 also have been carried out in recent years. 

Data collected from the sediment stations over a period of about 15 yr have shown that 
contaminant levels significantly above background are limited to a few stations near Area 
2, adjacent to known surface contamination from an Area 2 drilling incident in 1960 (see 
Section 7.3.6). In particular, station A3 near Area 2 (Figure 4.3-3) generally has shown 
the highest radionuclide concentrations. 

The highest radionuclide concentration measured in a surface soil sample at MDA AB is 
about 1660 pCilg of plutonium-239/240 for an individual sample near the Area 2 asphalt 
pad, collected during a recent special study (see Section 7.3.6.6). This individual value far 
exceeds TRU action and screening levels discussed in Chapter 5. 

Elevated radionuclide levels in soils and sediments collected near and downgradient from 
the asphalt pad apparently are associated with excavation by pocket gophers of 
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contaminated soil covered by the fill beneath the asphalt pad. This contamination is 
believed to have been caused by the aforementioned drilling incident. From this source, 
it is conceivable that very small amounts of radionuclides attached to sediments may have 
been transported into Water Canyon. If so, the contaminants are dispersed over such a 
large area that resulting concentrations are indistinguishable from background. This 
conclusion is substantiated by the fact that sediment samples from station A-9, located 
about 1500 ft downgradient from A-3, have shown only background levels of 
radionuclides. The downgradient limit of above-background radionuclides between A-3 
and A-9. however, has not been defined. 

7 .3.3 Ground and Surface Water Monitoring 

As discussed in Chapter 4, groundwater samples have been collected from deep well DT
SA, located in the center of MDA AB, for over 30 yr. In addition, surface runoff samples 
have been collected from MDA AB drainages on occasion. Analysis of these samples has 
shown no evidence of water contamination from MDA AB or any other portions of TA-49, 
with the exception of Core Hole 2 (see Subsection 7.3.6.3). 

7.3.4 Air Monitoring 

Air Monitoring Station 32 is located about 100 ft northeast of Area 2. As discussed in 
Chapter 4 and Section 6.6, on one occasion Station 32 recorded airborne levels of 
americium and plutonium that are above regional background but orders of magnitude 
below DOE Concentration Guides for onsite areas (Soholt 1990). It is highly probable that 
this airborne radioactivity is derived from the transport of known low-level soil 
contamination in Area 2 during dry, windy periods. 

In 1987, dose measurements from 10 thermoluminescent dosimeters (TLDs) distributed 
around MDA AB showed exposures of 96 to 114 mrem (mean value 1 06, with an error of 
about 15%), which is statistically the same as the mean value of 1 03 mrem for 12 stations 
located at the perimeter of the Laboratory (Soholt 1990). These results are 
representative of TLD measurements obtained around MDA AB since 1987. 

7.3.5 Area 1 

Area 1 was developed initially for containment studies and was used later for downhole 
studies involving uranium-238 and plutonium. As Table 7.1-1 and Figure 7.2-1(a) show, 
these activities deposited significant quantities of uranium-238 and plutonium at the 
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bottoms of several experimental holes in Area 1. Six of these holes were shot with small 
amounts of plutonium and three were shot with uranium-238 or radioactive tracers as the 
oniy radioactive material. (The plutonium holes also contain uranium-238.) Six holes were 
used for containment experiments and should be contaminated only by HE residuals and, 
in a few cases, small quantities of tracer (for example, Hole 1-Y as shown in Figure 7.2-
1 (a)). Of the seven Area 1 holes which were drilled. six were backfilled without further use 
and the seventh was used as a gas expansion hole. Three grid locations were never 
used. 

Other than the initial logging of Area 1 boreholes as they were drilled and checking of 
Core Hole-1 for water on an approximately annual basis, no subsurface sampling of Area 1 
has been carried out. 

Available information indicates that sample recovery and other operations which could 
have caused significant surface contamination were not conducted in Area 1 . Site 
monitoring during and after the experimental program also suggests strongly that 
significant levels of surface contamination are unlikely to exist at Area 1 . However, firm 
documentation of this point is essentially limited to the 1987 A411 surface soils survey 
discussed below. There is some indication that slight contamination of an Area 1 
structure was found on at least one occasion (see Section 7.3.7). 

As described in Section 5.3.2 of this OU work plan, a detailed soils survey (the A411 
survey described in Chapter 5) was conducted at MDA AB in 1987. Results are 
summarized in Table 7.3-1 and described for each experimental area in Sections 7.3.5 
through 7.3.8. Soil sampling and analysis methods for the A411 were essentially the 
same as those proposed for use by this OU work plan (i.e., Level Ill data quality). 

The A411 survey included the collection of 34 surface samples on a grid with 25-ft 
intervals centered on Area 1, as shown on Figure 7.3-1. Ten vegetation samples also 
were collected in and around Area 1. Analytical results and sampling locations are 
summarized in Table 7.3-2. Except those of americium, the mean levels of all soil analytes 
were near regional background levels. Twenty six of the soil samples showed americium 
below detection limits, and only one sample indicated a level above 0.7 pCilg (1.4 pCilg, 
vs. a detection limit of about 0.002 pCilg). The vegetation samples essentially showed 
background levels except for one anomalous sample, which gave 24 pCi/g ash for 
cesium-137. The A411 results therefore strongly support the historical information, which 
indicates that surface contamination at Area 1 is negligible. 

7.3.6 Areas 2, 2A, and 28 

7.3.6.1 General Description 

Areas 2, 2A, and 28 were used for hydronuclear and related experiments, as described 
generally in Section 7.2. As Figures 7.2-1(b) and (c) and Table 7.1-1 indicate, significant 
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quantities of plutonium, uranium, beryllium, and lead remain at the bottom of the shafts 
used in these experiments. (Only three shafts in Areas 2, 2A, and 28 are believed to 
contain beryllium). Twenty shafts were used for plutonium experiments; and these also 
contain uranium-238 and, in some cases, uranium-235. Three shafts were used with 
uranium-235 and uranium-238, and three shafts contain only uranium-238. Four shafts 
should contain only HE residuals and (in a few cases) tracer as contaminants. Six 
experimental shafts were backfilled after drilling and not otherwise used, and seventeen 
grid locations were never used. (Hole 2-M is treated separately in Section 7 .3.6.2. Several 
gas expansion and pipe dump holes are documented in Areas 2, 2A, and 28 and others 
may be present as well. 

Experiments in Areas 2, 2A, 28, and 4 were distinguished from those in Areas 1 and 3 by 
the use of a pulse neutron source and radiochemical sample recovery. Some Area 2 
experiments also used a downhole neutron source, which expended a total of a few 
curies of tritium, now decayed through almost three half-lives. 

In Areas 2, 2A, 28, and 4, short horizontal side-drifts off the bottoms of the main shafts 
were used to direct explosive gases through piping to sealed steel radiochemical 
sampling boxes at the surface. In some cases, sampling pipes in Area 2 directly 
intersected the main shaft. Contaminated residual gases were directed back 
underground through pipes into a gas expansion hole that served a number of 
experimental holes. Surface piping to a gas expansion hole is still visible in Area 4. These 
operations almost certainly have left sampling pipes and boxes with contaminated 
interiors near the surface of Areas 2, 2A, 28, and 4. 

To collect a sa"1)1e for subsequent radiochemical analysis, researchers would detach the 
sampling box cover and remove the collection device. Despite the use of tarpaulins and 
tents over the sampling box, highly localized surface contamination occasionally resulted 
when the sampling boxes were opened. When it occurred, the resulting contamination 
was cleaned to field detection limits or covered with clean soil. 

After completion of the experiments, the sampling pipes usually were disconnected from 
the sa"1)1ing box and expansion hole and then either reused or buried in waste disposal 
holes (the aforementioned "pipe dumpholes") around the experimental area. The 1959 
to 1962 Zia Diary and other engineering documents indicate that at least four dump 
holes" (3-ft- diam by 30- ft depth) were drilled in Area 28. These are presumed to be 
located as shown in engineering drawings (ENG-C28506). However, as noted above, 
other undocumented holes of this type may exist in Areas 2 and 4, and possibly in Area 1 . 

Minor contamination from oxidation of lead bricks stored around experimental holes also 
may have occurred. 
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7.3.6.2 Surface Contamination from Experimental Hole 2-M 

The most significant unexpected contamination incident during the entire hydronuclear 
program at T A-49 occurred during the drilling of Hole 2-M after experiments were 
conducted with SNM in Hole 2-L in April 1960 (Purtymun and Stoker 1987). The 
succeeding experimental hole (2-M) was completed 25 ft to the east of Hole 2-L in 
October. In November, a drift toward the southwest was constructed in Hole 2-M. This 
drift was oriented (probably by mistake) toward the southeast-trending drift for hole 2-L. If 
drift orientation is accurately indicated in the drift diagram shown in Appendix B. the ends 
of the drifts for Holes 2-L and 2-M are only about 6 to 7 ft apart. This separation apparently 
was small enough for the HE detonation to disperse contamination through fractures in 
the tuff from the Hole 2-L drift to the Hole 2-M drift. 

In December 1960, alpha contamination in excess of 100 000 counts/min (cpm) was 
noted in the as-yet empty shaft 2-M. Monitoring indicated that surface contamination was 
as high as 800 000 cpm. Lower levels of contamination were found on clothing, tools, 
and vehicles. Contamination as high as 10 000 cpm and traceable to TA-49 was found in 
Area 6 and in the main engineering craft shops at T A-3. An investigation of the incident 
indicated that no personnel were contaminated. 

Apparently, in this incident the detonation in Hole 2-L drove the contamination through 
joints or fractures (either naturally occurring or produced by the detonation) into the area 
subsequently excavated for the Hole 2-M drift. Because down-hole cross contamination 
was never again encountered unintentionally in the TA-49 hydronuclear program (the 
minimum distance between holes or drifts was about 15ft in all other cases), the maximum 
probable down-hole radius of contamination resulting from the detonations can be 
inferred to be about 1 0 to 15 ft. This conclusion is consistent with containment 
experiments described earlier in this chapter. 

Equipment from this incident that could not be decontaminated, or was of little value, was 
placed in Hole 2-M with contaminated surface soil (as determined using field survey 
instruments available at that time. See Chapter 4 for definitions of the terms 
"contaminated" and "uncontaminated" in this context). Other contaminated items were 
sent to low-level disposal areas at other TAs. 

In January 1961, the surface of Area 2 was capped with compacted clay and gravel after 
all the open holes were filled with sand and crushed tuff. Historical estimates of the fill 
thickness range from 1 to 6 ft. Recent field inspection suggests a maximum fill thickness 
of about 6 ft. The cap was extended 12.5 ft beyond the outside shafts and then paved 
with 4 to 6 in of asphalt in September 1961 in an effort to retard infiltration of moisture. In 
April 1961 after snowmelt, a radiological survey was made of the surface from Area 2 to 
the wall of Water Canyon. In addition, the canyon wall and the floor of the canyon were 
checked for contamination. No detectable alpha activity was found. 

The Hole 2-M contamination incident left near-surface radionuclide contamination 
beneath the fill now covered by the Area 2 asphalt pad. It is almost certain that this is the 
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source of most or all of the above-background levels of radionuclides now observed in 
surface soils around the Area 2 pad and at short distances down the natural drainage 
toward Water Canyon (SWMU 49-001 (g)]. It is estimated that aproximately 0.8 acres in this 
drainage downgradient from the TA-49 exclusionary fence is contaminated with very low 
levels of plutonium and americium from this source (Purtymun and Stoker 1987). 

After the Area 2 contamination incident, newly drilled holes were carefully monitored as 
they were created and previously drilled holes were carefully checked. In no other case 
was contamination found. 

Area 2 was abandoned in the spring of 1961 and experiments were continued in adjacent 
experimental Areas 2A and 28. 

7.3.6.3 Water In Core Hole 2 (1975 to 1980) 

Core Hole 2 originally was drilled to a depth of 501 ft. After the asphalt pad was raised to 
cover the surface contamination from Hole 2-M, the casing was extended through the fill 
to the top of the pad. After it was partly filled with fluids to facilitate logging, the hole was 
cased with 2-in. galvanized pipe, of which the bottom 20ft were slotted. Currently, only 
about 1 o ft of slotted section is available as a result of backfilling with sediment. As 
mentioned earlier in this chapter, a large but unquantifiable amount of fluid was lost to the 
hole during these operations. No attempt was made to clear the fluid and lost circulation 
material from the hole before setting the pipe. Fluid levels in Core Hole 2 gradually 
declined from 146ft below land surface during logging in December 1959 to no standing 
fluid in June 1960 (USGS geophysical log). 

In March 1975, it was found that the asphalt pad over the backfilled Hole 2-M had 
collapsed, leaving an opening about 6 ft long by 3 ft wide and 3 to 4 ft deep in the asphalt 
and underlying fill (Purtymun and Ahlquist, 1986; Purtymun and Stoker 1987). Figure 
7.3-2 shOws the appearance of this hole. Inspection of Core Hole 2 indicated that the 
fluid level had risen since the previous inspection to give about 50 ft of standing water 
(about 10 gal. of water, water surface about 450ft below land surface). The hOle in the 
asphalt probably formed in the fall of 1974 and apparently collected snowmelt throughout 
the winter. A check of Core Hole 2 in December 1975 again indicated about 50ft of 
standing water. In September 1976, the opening over Hole 2-M was filled with crushed 
rock and clay and the entire pad covering Area 2 was repaved with another 4 to 6 in. of 
asphalt (Purtymun and Ahlquist 1986). 

Unfiltered samples of the water bailed from Core Hole 2 in October 1977 and August 
1978 contained 1.7 to 3.1 pCi/1 of plutonium-239, which is above background but well 
below the DOE guideline of 1 00 000 pCVI for controlled areas (Purtymun and Stoker 
1987). It was evident that water in Core Hole 2 had come into contact with contamination 
beneath Area 2. It was concluded that the opening in the asphalt pad had allowed water 
to collect, penetrate the pad, and contact contamination in shafts (most likely the 
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contaminated backfill in Hole 2-M). The contaminated water presumably moved through 
fractures to the Core Hole 2 borehole and sank down the annular spacing between the 
casing and the borehole. (Note that Core Hole 2 is located only about 10 ft west of 
experimental Hole 2-M.) 

At several times in April and May 1979 and from April to June 1980, about 150 ft of 
standing water was measured in the bore hole. During this period, water from several 
levels was bailed from Core Hole 2 and the filtered water and suspended sediments were 
checked for plutonium content, with the results shown below. 

Depth Below 
Land Surface to 
Water (ft) 

350 
420 
495 

Plutonium Content of Bailed Samole (pCVIl 
Solution Suspended Sediment (0.45 J.1 filter) 

2.5 
0.1 
5.5 

0.54 
0.72 
0.55 

Core Hole 2 was bailed dry in June 1980 and the bailed water was discarded at a 
radioactive waste solution disposal facility elsewhere at the Laboratory. From 1980 
through 1987, Core Holes 1 through 4 were checked for standing water on an 
approximately annual basis. No standing water was detected during this period in any~~~ 
49 borehole, including Core Hole 2. 

It is conceivable that the water in Core Hole 2 originated from local recharge rather than 
from infiltration through the hole in the asphalt pad. In particular, experimental holes in 
Areas 2, 2A, and 28, which had been backfilled with sand and crushed tuff, were 
considered to be possible recharge conduits. Accordingly, in the spring of 1980, access 
tubes for moisture measurements were installed to a depth of 68 to 80 ft in test holes 2A
O, 2A-Y, and 28-Y, as shown in Figure 7.3-3 (these holes were not used for experiments 
and therefore should contain no contaminants). In addition, five similar monitoring holes 
were drilled immediately adjacent to Areas 2, 2A, and 28. These holes penetrated the 
upper ashflow unit (designated as Unit 6 by Weir and Purtymun) and the surge deposit at 
about 60 to 80 ft below the surface (Unit 5) and were completed in the lower ashflow unit 
at a depth of about 120ft (Unit 4). Neutron moisture Jogging of the access holes showed 
that at depths greater than about 1 0 ft, moisture levels were about 5% by volume or less 
(Figure 7.3-4). The moisture moisture measurements gave no indication of any recharge 
or movement of water through the sand in the shafts or through the adjacent tuff. 

In 1981, the upper 2ft of sand in the sand-filled holes in Areas 2A and 28 was replaced 
with concrete. 
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7.3.6.4 Standing Water In Core Hole 2 (1991) 

In May 1991, cracks were noted in the Area 2 asphalt pad, and vegetation several feet tall 
was observed to be growing through the cracks (see Figure 3.1-2). Inspection of Core 
Hole 2 indicated the presence of about 100 ft of standing water. The previous check of 
the hole on October 28, 1987, showed no standing water, but did find condensation in 
the shaft. Through the summer and fall of 1991, the depth to the water level was 
measured approximately once a month, with results shown below. 

Depth from lland surface Depth of standing 
Date to water level (ft) water (ft) 

---------
4/3/91 398.6 97 

5/31/91 423.8 (water level was lowered to 72 
432.2 ft by sample collection) 64 

7/2/91 431.6 64 

8/22/91 430.8 65 

12/17/91 434.7 61 

In December 1991, a transducer was inserted in Core Hole 2 for continuous monitoring of 
the water level. Transducer readings from December 17, 1991 to January 28, 1992 
indicated that the depth of standing of water dropped about 0.5 ft. (Ed. note: water 
level data collected through April 1992 will be Included In Appendix D for 
the May 1992 submittal to EPA) 

The stability of the water level in Core Hole 2 during this period is very significant since it 
indicates that the response (if any) is very sluggish to intense rainfall that occurred 
throughout the summer of 1991. In addition, if the water is derived from a perched zone, 
then the source is either very small or the level is well defined by the observed level of the 
water. Further, if the source of water is intermittent, the stability of the water level shows 
that the borehole is well sealed from the surrounding tuff. However, infiltration from 
snowmelt is expected to be more significant than from rainfall. Water level data being 
collected through late winter and spring (the period of maximum snowmelt) will provide 
additional data to address the role of infiltration from snowmelt. 

Water quality analyses for a sample bailed from Core Hole 2 in May 1991 are summarized 
in Table 7.3-3. All analytes except plutonium were found to be at or below background 
levels or detection limits. Plutonium concentrations were above background, but well 
below the levels found in standing water in Core Hole 2 in 1975. 
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The most unusual aspects of the Core Hole 2 water chemistry are the high pH of 9.5 
(versus about 7.6 for regional surface- and groundwaters) and the elevated levels of 
sodium and sulfate. Based on comparison with analyses of a variety of drilling fluids 
recovered during a recent regional study, these data are consistent with Core Hole 2 fluid 
containing a minor component (probably less than 5 %) of drilling fluid (Gardner 1991b; 
Meeker et. al. 1990). 

The tritium content of the Core Hole 2 water was found to be near the detection limit 
(about 300 pCi) of the method used. The tritium analysis method used. therefore, was not 
precise enough to allow inference of the age of the water. 

In the spring of 1991, subsurface moisture was measured again in the existing access 
holes around Area 2 using a neutron moisture probe (Ferenbaugh 1991). As Figure 7.3-
4 shows. these measurements indicated no significant change in general subsurface 
conditions compared to similar measurements in 1981. In particular, below a depth of 1 o 
ft, moisture levels are about 5% or less by volume and show no evidence for saturated 
zones. Measurements in both 1981 and 1991 indicated a possible slight increase in 
moisture content below a depth of 100 ft in hole TH-1, but the significance of this 
observation is unclear. Similar observations have been made near transitions between 
tuff units, but measurements at greater depth are necessary to clarify this point for Area 2. 

In November 1991, cracks in the asphalt pad were resealed with asphalt. 

7.3.6.5 Origin of Water In Core Hole 2 

It is important to note that Area 2 is unique among the MDA experimental shaft areas in 
several respects. Any or all of the unique features listed below could have a strong 
bearing on the origin of water in Core Hole 2. 

• Area 2 is the only experimental shaft area in which a significant near-surface 
release of contamination occurred {drilling of Hole 2-M in 1960). 

• Core Hole 2 is one of few boreholes in MDA AB in which significant amounts of 
fluids were expended during drilling and characterization. 

• Area 2 is the only area (except for the tops of some shafts) that has been 
capped with material other than native soil and vegetation, specifically, the 
asphalt pad. The impervious layer of asphalt will significantly retard the 
transpiration of subsurface water to the atmosphere. 

• Areas 2, 2A, and 28 are the only MDA AB experimental areas which are 
located in a drainage system of any appreciable size (5-10 acres). 
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The stability of the water level and small volumes of standing water suggest that the 
occasional appearance of water in Core Hole 2 is the result of minor episodic events. but 
this point has not been proven beyond reasonable doubt. 

Various hypotheses have been considered to explain the appearance of water in Core 
Hole 2. 

(1) An obvious explanation is that collapse of the asphalt in 1975 and asphalt 
cracking prior to May 1991 have provided a pathway for infiltration of meteoric 
water. However, it is not intuitively apparent that the openings were large 
enough to capture sufficient water to cause saturation in the borehole. The 
apparent insensitivity of the Core Hole 2 water level to intense rainfall in the 
summer of 1991, when the cracks were still open, also shows that recharge 
from the surface by this (or any other mechanism) must be slow or 
insignificant. 

(2) Fluids expended in Core Hole 2 could have created an artificial perched water 
zone, which now is recharging the borehole. However, the observed water 
chemistry indicates this cannot be the only source of water. The observation 
of several different stable water levels during the 1975 to 1980 and 1991 
time frames also is not intuitively consistent with this idea. It is also unclear 
why the postulated water source should become available after long periods 

Chapter 7 

of unavailability, although it could be conjectured that the clay seal (formed by 
the use of drilling mud used to isolate the borehole from the permeabl~ ZQ~) ~·.~ 
may have deteriorated at various times, thus allowing fluid to reenter the 
borehole. 

(3) The surface drainage system upgradient from Area 2 could have created a 
recent recharge pathway that has not been detected by the network of 
moisture measurement holes. Because the monitoring-hole network 
appears to have reasonably good lateral and vertical coverage, such a 
recharge pathway would have to be of a very unusual nature. Although this 
possibility cannot be excluded completely, it seem unlikely, given tuff's 
capacity for storing and thus immobilizing large quantities of injected water 
(Chapter 2 of the IWP). The chemistry observed for Core Hole 2 water in 
1990 also is inconsistent with the hypothesis that this is the only source of 
water in Core Hole 2. 

(4) A natural perched zone that either was not detected during the initial site 
characterization, or is episodic in nature could exist under Area 2. This 
hypothesis also seems unlikely, given the relatively extensive site 
characterization performed in the past and the fact that this recharge pathway 
had to have developed recently. 

(5) Fluids expended in the logging of well DT-5A could have created an artificial 
perched zone, which subsequently has migrated down the stratigraphic 
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gradient to Core Hole 2. Because fluids these fluids were lost at a depth 
greater than 285 ft, they would not have been detected by the moisture 
monitoring holes around Area 2. However, the fluids were lost at depth less 
than the top of the water observed in Core Hole 2. 

In conclusion, the existing data are insufficient to allow a convincing determination of the 
source of water in Core Hole 2. This is a crucial conclusion for the TA-49 RFI, because 
confident understanding of the behavior of water under MDA AB is vital in assessing the 
potential migration of the large buried sourced term, and thus to the ultimate selection of 
remedial measures. Therefore, this issue is addressed early and aggressively in the RFI. 

7 .3.6.6 Special Studies of Soil and Vegetation 

During a special study in September 1987, about 20 soil samples and 20 vegetation 
samples were collected around Area 2, as shown in Figure 7.3-5 (Fresquez 1991 ). Of the 
soil samples analyzed, one sample from the northeast corner of Area 2 showed elevated 
levels of gross alpha activity (80 pCilg) and a nearby sample showed elevated plutonium-
239 activity (1660 pCilg). Replicate analyses for the first sample gave values of 41 and 
1.7 pCi/g of gross alpha activity, indicating a highly discontinuous surface-contaminant 
distribution. A Phoswich survey over the same area showed readings about twice the 
background level. Positive readings also were measured along the drainage channel 
leading to the culvert under the road on the north side of Area 2. One sample collected 
about 50 ft from the site of the most radioactively contaminated sample indicated 44 ppm 
Be, well above the regional background level of about 1.7 ppm. A vegetation sample 
from the same location exhibited 24 pCi/g of plutonium-239/240. Elevated levels of other 
potential contaminants from Area 2 were not detected in the soil and vegetation samples. 

During another special study in March 1991, 1 0 samples of pocket gopher soil diggings 
along the perimeter of the Area 2 pad were collected and analyzed (Ferenbaugh 1991 ; 
Fresquez 1991). Again, there was some indication that the exposed radioactive 
contamination had washed a short distance along the Area 2 drainage toward Water 
Canyon. As observed in 1987, elevated radioactivity was detected in a sample from the 
northeast comer of the asphalt pad: gross alpha (135 pCVg), americium-241 (38 pCilg), 
plutonium-238 (24 pCi/g), and plutonium-239/ 240 (43 pCi/g). Gopher diggings at the 
same location were resampled in April 1991. Elevated gross alpha activity (about 1200 
pCilg) was found again, but additional analysis indicated no VOC, SVOC, PCB, or TCLP 
metal levels above EPA guidelines. 

During the A411 survey in 1987, about 40 soil and 45 vegetation samples were collected 
around Areas 2, 2A, and 28. Analytical results are summarized in Table 7.3-4 and 
sampling locations are shown in Figure 7.3-5. The study indicated that levels of 
contaminants in Area 28 and in the portion of Area 2A away from the asphalt pad were at 
(or only slightly above) regional background levels. However, at several sampling 
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locations immediately adjacent to the asphalt pad, plutonium and americium levels well 
above background were observed. As was noted found in the later Area 2 special studies 
as described above, this trend was particularly the case at the extreme northeast corner of 
the pad. where the level of americium-241 in one sample was found to be 53 pCVg. 

In summary, the most elevated radionuclide levels in surface soils at Areas 2, 2A, and 28 
are concentrated in the northeast corner of Area 2 and appear to be associated with the 
exhumation of contaminated soil from beneath the asphalt pad by gophers. Based on 
past sampling, the highest contaminant levels in T A-49 surface soils are found in this 
portion of Area 2 and in a highly localized section of Area 11 . 

7.3.7 Area 3 

Area 3 was used exclusively for development of confinement and sample recovery 
techniques that were subsequently used in Areas 1, 2, and 4. Figure 7.2-1 (d) indicates 
that 11 shafts were used for containment experiments. Of these 11 shafts, 7 were used 
for experiments with uranium-238 and/or radioactive tracers. Two other shafts were 
excavated but backfilled without further use, and twelve grid locations were never used. 
The activated uranium tracer used in Area 3 shafts contained about 5 g of uranium-235 
and about 30 g of uranium-238. A maximum of several microcuries of neptunium-239 
tracer was used in Area 3 shafts which has decayed completely to insignificant levels of 
plutonium-239 (Minor 1991). No other plutonium is believed to be present in Area 3. As 
at other experimental areas of at MDA AB, downhole materials at Area 3 were left in place 
at the conclusion of experiments. 

Other than the initial logging of Area 3 holes as they were drilled and the checking of Core 
Hole 3 for water on an approximately annual basis (none was ever detected), subsurface 
sampling has not been carried out at Area 3. However, the detailed historical information 
that is available and past surface soil sampling (discussed below) strongly indicate that 
contamination above action levels is extremely unlikely in the surface or subsurface of 
Area 3. 

In 1969, low levels of alpha contamination were found in an Area 3 structure that was 
burned in place (Blackwell 1971). The source of this contamination is unknown but 
probably derived from elsewhere at MDA AB. Area 3 also was used for burning slightly 
contaminated structures that were removed from other areas of TA-49 (Eller 1992). Slight 
soil contamination at Area 3 could have occurred from this activity, but the levels are 
unlikely to be detectable. Anecdotal information suggests the burning area may have 
been near the curve in the road at the southwest comer of Area 3. 

Well-documented surface soil-sampling at Area 3 is essentially restricted to the 1987 
A411 survey. Results of this survey are summarized in Table 7.3-5 and sampling 
locations are shown in Figure 7.3-6. In this study, about 40 soil samples were collected 
on a grid with a 25 ft spacing, approximately centered on tne Area 3 shafts. Samples also 
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were collected from the leveled area (possibly used for burning structures) to the west of 
the Area 3 shafts and in a short extension to the southeast of the shafts. About 45 
vegetation samples also were collected for analysis. The analyte levels were found to be 
essentially at background or analytical detection levels. The A411 results therefore 
support historical information. which suggests that significant surface contamination does 
not exist at Area 3. 

7.3.8 Area 4 

7.3.8.1 General 

Area 4 was used for containment experiments and hydronuclear experiments involving 
radiochemical sample recovery, much as described for Area 2. As Table 7.1.1 indicates. 
these experiments dispersed significant amounts of uranium, plutonium, beryllium, and 
lead at the bottoms of the experimental shafts. Figure 7.2-1(e) shows that eleven shafts 
contain plutonium, one contains uranium-238 as the only radioactive contaminant, one 
contains uranium-235 and uraniumas the only radionuclide, and one was used as a gas 
expansion hole. The plutonium-containing shafts also contain uranium-235 and -238. 
One hole was used for a containment experiment and probably contains lead as the only 
significant contaminant. Three shafts were backfilled without use after being drilled and 
should contain no contaminants. Eight grid locations were never used. One gas 
expansion hole is evident in Area 4, and "pipe dump" holes containing contaminated 
debris (exact locations unknown) almost certainly are present. 

In many experiments in Areas 2, 2A, 28, and 4, liquid scintillation detectors were used 
downhole. These detectors used p-terphenylene fluor dissolved in about 2 gal. of 
toluene as phosphors. The experiments also used detectors with a fluor consisting of 
polystyrene and small amounts of p-terphenyl and zinc stearate may have been used. 
The organics are believed to have been consumed largely or completely in the HE 
detonations. 

Most Area 4 experiments involved the use of a few curies of tritium, which by now have 
decayed through almost three haH-Iifes. 

In July 1969, a skid-mounted structure in Area 4 was found to be slightly alpha 
contaminated from an unknown source (Eller 1992). The structure was moved to Area 3 
and burned. 

Other than the initial logging of holes of Area 4 as they were drilled and inspections of 
Core Hole 4 for water on an approximately annual basis (no water was ever detected), 
subsurface sampling has not been carried out at Area 4. 
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7.3.8.2 Surface Soil and Vegetation Sampling 

Results of the 1987 A411 survey of Area 4 surface soils and vegetation are summarized 
in Table 7.3-6. Sampling locations are shown in Figure 7.3-7. About 36 soil samples were 
collected on a grid pattern with a 25-ft interval, approximately centered on the Area 4 
shafts. An additional 25 soil samples were collected from the leveled area immediately 
southeast of Area 4. About 10 vegetation samples also were collected around the area. 

The average soil levels for americium-241 and plutonium-239/240 (and most other 
analytes) are slightly above regional background but 1 to 2 orders of magnitude below 
TRU screening levels. The average values are strongly skewed because only a few 
points have contaminant levels significantly above background (but far below screening 
levels). At most sampling locations the analyte levels were at or below regional 
background. The observed distribution indicates a highly discontinuous distribution of 
soil contaminants, as observed in the other experimental areas at MDA AB. 

7 .3.8.3 Geophysical Survey 

In June 1991, a pilot geophysical study was conducted in Area 4 to test the capability of 
standard geophysical techniques for detecting near-surface structures (Geophex 1991 ). 
Of particular interest was the capability to locate shafts and buried metallic debris. Figure 
7.3-8 shows an interpretive sketch based on the geophysical survey and other field 
observation. Superimposed on the sketch is a grid representing the approximate 
locations of Area 4 experimental holes. It is evident that the geophysical techniques used 
(proton magnetometry and electromagnetics) are moderately successful in locating shafts 
when the distance from the chain link perimeter fence is greater than about 20 ft and near
surface metallic debris is not present. However, strong interferences arise when these 
artifacts are present. It is also clear that a substantial amount of metallic debris (probably 
piping) lies near the surface of Area 4, and interferes with the capability to detect the 
shafts. : some cases where geophysics correctly identified a shot hole location, the 
deducec. ~enter of the hole was in error by 5 to 10ft, probably because of interference. 
The precision undoubtedly can be improved by using a finer geophysics grid interval (10 
ft was used in the 1991 study) and by removing magnetic debris at or near the surface 
before the survey. Temporary removal of the chain link fence undoubtedly would help as 
well. 

7.4 Data Needs and Objectives and Investigation Rationale 

For the purpose of developing characterization plans, MDA AB SWMUs conceptually can 
be divided into two categories: 
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backfilled shafts 

surface and and near surface units 

Relatively independent sampling plans are developed in this chapter to address these 
two distinct categories of units. 

Given the remedial actions that are likely to be recommended from the RFI/CMS process, 
and the assumed future use scenario for MDA AB, the observational approach limits the 
field investigation for the backfilled shafts to that relating to the evaluation of the potential 
for subsurface transport of the deeply buried waste over time. 

For the surface and near surface units, the observational approach limits investigations to 
those necessary for determining whether contamination of concern is present (except 
Area 2) in surface soils at MDA AB, and the environmental significance of contamination 
sources and surface pathways. 

7.4.1 Data Needs and Objectives 

As discussed in Chapters 4 and 5, the principal potential contamination-migration 
pathways of concern at MDA AB are erosion (surface runoff and aerial resuspensiQn).,~ 
infiltration, and biological transport. With proper maintenance and control of MDA AB, the 
likelihood for significant contaminant transport is considered to be low over at least the 
1 00-yr time frame assumed for institutional control. Despite the low likelihood for 
migration, the field investigation must test this hypothesis because of the size of the 
source term buried in the hydronuclear shafts and the existence of potential release 
sources near the surface. 

Realistic remedial options for MDA AB, given the status of current technology, are 
outlined in Chapter 5. At the present time, site stabilization and long-term institutional 
control, accompanied by site maintenance and monitoring, appears to be the most 
reasonabe remedial action for the deeply buried contaminants. Selective removal of 
contaminated soils and artifacts at or near the surface also is likely. Based on existing 
information, the likelihood appears to be high that this approach will ensure that heahh 
and environmental impacts resuhing from MDA AB contaminants will remain insignificant 
over at least a 1 00-yr period. 

General data needs for MDA AB are discussed in Section 4.12 of this OU work plan. Data 
are needed primarily to delineate the vertical and lateral extent of contaminants in the soils 
and shafts and the site hydrogeochemical factors that could influence contaminant 
migration. The location, nature, and inventory of the primary MDA AB contaminants 
already is known with an adequate degree of certainty. For this reason, and because of 
the risks involved in deliberate sampling of highly radioactive materials in the field, direct 
sampling of the source term is neither required nor desirable. The AFI for MDA AB 
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therefore focuses on whether and how waste in the near-surface and buried in the shafts 
might migrate from its original location. 

In addition to fulfilling the needs of the RFI, the field investigation of MDA AB also is 
intended to meet special DOE requirements for ongoing monitoring of buried TRU waste 
areas (that is, a new A411-type survey, the requirements of which are discussed in 
Section 5.3 of this OU work plan). 

In general, Level Ill analysis of discrete surface and subsurface samples is required 
because some data of this quality level is required for use in quantitative risk assessment. 
The Level Ill data will be combined with Levell and II data from area radiological surveys, 
geophysical surveys, and standard hydrogeological characterization methods for this 
purpose. 

The development of a better understanding of the behavior of water under Area 2 and 
confirmation that contaminants have not migrated (and have little likelihood to migrate) 
from their original locations in the shafts are two of the most crucial aspects of the T A-49 
RFI. These two issues must be addressed by additional hydrogeological characterization 
around and under the shafts. For this purpose, implacement and characterization of a 
system of vertical and lateral core holes is required in Phase I. Additional boreholes are 
likely to be required in Phase II. 

The borehole network will test the most Important working hypothesis for 
MDA AB: that the contaminants In the deep shafts have not migrated from 
their original location and credible mechanisms for future transport are 
absent. 

As outlined above in Section 7.3, substantial sampling of surface soils already has been 
carried out at MDA AS. As described in Subsection 5.3.2 of this OU work plan, continuing 
surveillance of MDA surface soils also is a DOE requirement. This sampling, coupled with 
detailed historical information, shows that significant near-surface contamination exists in 
Areas 2 and 4, may be present in Area 1, but is unlikely in Area 3. However, better 
definition is needed of the magnitude, nature, spatial variability, and lateraVvertical extent 
of near-surface contamination, especially under and adjacent to the Area 2 pad and 
downgradient toward Water Canyon, to allow modeling of the distribution and transport 
pathways. The significance of near-surface piping and other debris with probable internal 
contamination also must be assessed in the RFI, as well as the significance of burrowing 
animals in mobilizing contamination near the surface. 

As indicated earlier in this OU work plan, deep groundwater and surface water at TA-49 
has been monitored for over 30 years with no indication of water contamination, except in 
Core Hole 2. Water monitoring, as well as the ongoing air, ambient radiation, and soil 
monitoring around MDA AB, which forms part of the Laboratory's routine environmental 
surveillance program, will be continued through and beyond by the Environmental 
Surveillance Group. In addition, the TA-49 work plan proposes more extensive 
investigation of isotope and water chemistry data on water from Core Hole 2, the deep 
aquifer, and recovered pore fluids to infer the recharge rate from the surface of MDA AB. 
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Specific data needs for MDA ABare summarized as follows: 

• The magnitude, nature, and lateral/vertical extent of radionuclide and metal 
contaminants (especially lead and beryllium) in the surface and near-surface of 
the MDA AB experimental areas needs to be defined further. 

• Potential contaminant transport pathways of significance need to be identified 
and characterized for the near-surface and the vadose zone to a depth of at 
least 700 ft (i.e., across the potentially water-perching Tshirege-Otowi 
contact). This is particularly important tor Area 2 because of the appearance of 
water in Core Hole 2. 

• Further characterization is needed of hydraulic, lithologic, chemical, and 
mineralogic properties required for modeling long-term contaminant migration 
through soils and rock at M DA AB . 

• Data on the erosional stability of MDA AB is needed. 

• The significance of biologically induced transport pathways should be 
evaluated (especially burrowing animals). 

• Additional site information relevant to design of the CMS should be obtained. 

• More extensive water chemistry and isotopic analysis of Core Hole 2 water is 
needed to check mass balance of water constituents and to better infer the 
age and source of the water. Similar analyses are needed for deep 
groundwater and pore fluid waters that will be extracted from core sections 
recovered from the experimental shaft areas. 

• Analyses of solids from the bottoms of Core Holes 1, 3, and 4 are needed as a 
direct check on whether contaminated water has ever moved through these 
core holes. 

7.4.2 Investigation Rationale 

Based on the extensive historical information already available for MDA AB, the 
assumptions listed below have been made in developing the RFIIogic for MDA AB. 

• A limited set of contaminants are present that, with high certainty, 
overwhelmingly will dominate any reasonable risk scenario. The probability is 
very high that contaminants of lesser environmental significance will be 
associated with one or more of the major contaminants. Thus a limited set of 
indicator analytes, which are total uranium, isotopic plutonium, gamma 
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spectrometry (which yields americium-241, cesium-137, and gross gamma 
radioactivity levels), gross alpha/beta radioactivity, and metals (which notably 
includes lead and beryllium), can serve as reliable indicators to define the 
spatial extent of contaminants (including minor contaminants). 

• The extensive historical information which is available for the primary MDA AB 
source term (deeply buried contaminants at the bottoms of the experimental 
shafts) is sufficiently accurate. The value of data gained from direct sampling of 
the highly radioactive source term would not outweigh the non-trivial risks 
incurred by such sampling. 

• The distribution of near-surface soil contaminants of concern at MDA-AB 
probably is very likely highly discontinuous and point-like in nature, except 
those contained in piping and related debris. 

• Radionuclide levels at the surface of MDA AB, above the most conservative 
action levels which are likely to be set for this area, will be indicated by area 
radiological surveys. Radiological surveys also will provide valuable data on the 
distribution of contamination at or near the surface. Discrete sampling of MDA 
AB soils will be used to confirm the survey results. 

• Near-surface debris such as pipes and sampling boxes, which have 
contaminated interiors, are significant potential future source terms. These 
artifacts will be detected with high probability by standard geophysical~~ 
methods. 

• Except during the drilling of experimental Hole 2-M, contaminants placed in 
the bottoms of the shafts have been dispersed only by the original 
detonations and remain within a radius of about 1 0 to 15 ft of their original 
locations. Any migration beyond this radius will be detected with good 
probability by vertical coring through, and lateral coring under, the 
experimental areas. 

• The importance of infiltration and subsurface features (e.g., faults and 
permeable lithologic units) which could signHicantly influence waste migration 
beneath Area 2 can be assessed adequately by augmenting the existing 
borehole network with a limited number of additional boreholes in and around 
Area 2. 

7 .4.3 Coring Requirements 

During the hydrogeologic characterization of MDA AB during the RFI, a number of new 
boreholes are proposed. As discussed below in greater detail (Section 7.6), the 
proposed borehole locations and characterization have been designed to provide 
maximum information relating to the intended uses of the data. Some of the 
requirements for these boreholes are as follows: 
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• continuous high-quality core must be obtained with as high a recovery rate as 
possible; 

• drilling with fluids is undesirable, because the determination of the presence 
or absence of subsurface saturation is a primary object of the investigation; 
drilling fluids also complicate the chemical characterization of pore water: 
drilling with air is problematical because of the potential for contaminant 
dispersal if subsurface contamination is encountered; 

• a 4-in. minimum-diameter core hole is necessary to allow the use of down-hole 
logging instruments and the installation of well casing (when required); 

• both vertical and lateral boreholes are required; some vertical boreholes down 
to about 700 ft should penetrate the Tshirege-Otowi contact (Tsankawi 
Member) because it has the greatest potential to perch excessive moisture in 
the tuff beneath MDA AB (Stoker et al. 1991 ); lateral boreholes are intended 
to detect contaminant movement immediately beneath the shaft areas and to 
provide hydrogeologic data related to potential waste migration; and 

• the potential for encountering downhole contamination is significant when 
drilling within the experimental areas; health and safety measures, including 
control of cutting materials and continuous screening for elevated levels of 
gross alpha, beta and gamma contamination in core samples or cuttings, must 
be observed rigorously when 
drilling near the experimental areas of MDA AB. 

For these requirements, hollow-auger techniques are adequate for shallow (less than 
200-ft) vertical holes but are not suitable for deeper core holes or for lateral holes. For 
deeper coring without the use of fluids, experience with drilling in the Bandelier Tuff has 
shown that efficient core recovery can be problematical with any existing technique, 
especially in nonwelded units. The air-rotary diamond-tipped coring technique is the 
method of choice for recovering core from non-welded units (but see concerns 
mentioned above). Other techniques, such as rotosonic drilling, will be considered if core 
recovery is found to be poor using the specifically proposed techniques. 

An important objective of the investigation of the TA-49 OU is to evaluate the potential 
importance of fractures as potential transport pathways. Therefore, fractures will be 
preferentially sampled when they are encountered. For example, if a fracture is 
encountered over a 5-ft sampling interval, two samples may be taken (based on 
professional judgement) over the interval to compare properties of fracture and non
fracture units. A five-sample contingency is allowed for each borehole for this purpose 
(other than the very shallow boreholes in the Area 2 pad). 
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7 .4.4 Characterization of Recovered Core 

Recovered core sections will be logged as they are collected within regular intervals to be 
determined by professional judgement (typically 5-ft intervals). Longer sections will be 
laid out to facilitate their description. All core sections and cuttings from the vicinity of 
MDA AB shafts will be field screened for radioactivity. 

Based on recovered core and borehole measurements, logs will be prepared which 
describe lithologic changes with depth, stratigraphic contacts, alteration features, welding 
characteristics, color, and phenocryst and lithic contents for all MDA AB boreholes. The 
logs also will include descriptions of fracture density, occurrence of fracture-lining 
minerals, and the dip of fractures. Core sections will be photographed in color 
immediately after recovery. 

Geochemical characterization of recovered core is needed to provide input for 
geochemical models, as discussed in Sections 2.11 and 4.12 of this OU work plan. 
Selected core samples will be used to characterize fracture-lining minerals and zones of 
sorptive minerals. The following represent the needed geochemical measurements: 

rock and fracture lining mineralogy (clays, zeolites, rock matrix, 

carbonates, and iron/manganese minerals) 

total organic carbon 

cation exchange capacity 

slurry pH 

Hydrogeologic characterization of recovered core will include description of the following: 

hydrostratigraphic units 

porosity 

density 

redox state 

gravimetric moisture content. 

The analyses may be performed on crushed core samples. The number and distribution 
of samples selected for characterization will be dependent on the number and nature of 
fractures encountered by the boreholes and will be determined as the cores are 
obtained. For planning, purposes, collection of one sample for each 20-ft section of core 
is assumed. Some hydrologic tests (e.g., initial water potential, isotopic water analysis, 
and unsaturated moisture characteristics) will require special handling when core is 
recovered from the core barrels (as per approved SOPs). Analysis for contaminants will 
be carried out as specified in Section 7.6. 
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Additional core samples will be selected to characterize fracture-lining minerals, changes 
in lithology, or zones of sorptive minerals. One additional sample per 100 tt of borehole is 
assumed for planning purposes. Where possible, mineralogic and hydrologic testing will 
be done on the same suite of samples. Core samples will be selected by inspection and 
will include all the hydrostratigraphic units encountered. 

Characterization of the vertical variation in moisture content is a critical measurement for 
MDA AB. Because other investigations at the Laboratory have determined that moisture 
content can vary significantly over a short vertical distance near the surface, core moisture 
content for vertical boreholes will be measured every 5 ft to a depth of 30 ft, and then 
every 20 ft thereafter. Additional smples will be collected (based on professional 
judgement) in open and filled joints and from host rock away from joints. 

Hydrogeologic testing can be performed sequentially in a geotechnical laboratory on 
high-quality core that is collected for the gravimetric moisture test. Bulk density, dry 
density, and porosity values will be calculated for each core sample for which moisture 
content is measured. These results will be used to select core samples for measurement 
of porosity (helium gas injection), water characteristic curves, relative permeability, and 
saturated hydraulic conductivity. 

7.4.5 Borehole Logging 

Boreholes will be logged by standard techniques to extend the database assembled from 
previous information, surface studies, and tests performed on core samples. Table 7.4-1 
lists logs to be collected in open boreholes and describes the information to be obtained 
from each log. 

The logs will document stratigraphic correlations, identify and map orientation of fractures 
and joints, define the relative variation in moisture within the unsaturated zone, and 
define the variation in bulk density within the vertical hydrogeologic section. 

An inflatable straddle packer assembly will be used to determine in situ permeabilities for 
discrete depth intervals in open vertical boreholes, using the vaa.~um extraction method. 
The testing interval will be 20 ft for the first 150 ft, which encompasses the depth of the 
deepest hydronuclear shaft. Thereafter, measurements will be taken near the midpoint of 
each major lithologic unit and adjacent to each unit contact. Additional permeability 
measurements may be carried out based on professional evaluation of core geology, the 
borehole geophysical logs, and moisture content tests on recovered core samples. 

7. 4. 6 Drilling Contingency for Perched Water Zones or Unexpected 
Contamination 

If perched groundwater or unexpected contamination is encountered during drilling of 
any TA-49 core holes, drilling will be stopped and an evaluation will be made on whether 

Chaoter 7 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

7-27 May 1992 



MDAAB 

to resume drilling. In some cases, it may be advisable to complete the hole as a monitor 
well in the perched zone. In other cases, it may be appropriate to continue drilling or to 
move away from original hole and to install a new hole. Any perched water encountered 
will be sampled and analyzed as described in Section 6.1 of this OU work plan for the 
deep test wells at T A-49. 

7.5 Phase I Surface Investigations at MDA AB 

The surface investigations at MDA AB are designed primarily to answer the following 
decision-based questions: 

1) Does surface soli contamination currently exist In Areas 1-4 
(except Area 2) which Is above the most conservative 
action levels which are likely to be set for these areas? 

2) In Area 2, what Is the extent of contamination In surface 
soils around and under the asphalt pad at Area 2? 

3) What Is the significance of soli excavation by burrowing 
animals at Area 2? 

4) Where and how extensive are the surface and near-surface 
artifacts (piping, sample boxes, etc.) which represent 
potential contaminant release points In the future? 

5) What Is the potential for surface migration of contaminants 
from MDA AB? 

According to the observational approach and the assumed future use scenario for 
MDA AB (institutional control), only those data which address these questions 
needs to be collected. If satisfactory answers to these questions do not result from 
Phase I investigations, a Phase II study is likely to be triggered. 

OA/OC samples for the MDA AB surface investigation will be collected and analyzed as 
indicated in Table 7.1-2. 

7.5.1 Radiological Surveys 

The surface of Areas 1, 2, 2A, 28, 3, and 4 will be surveyed for radiological contamination 
using hand-held or tripod mounted detectors or mobile gamma spectrometry systems. 
This investigation primarily addresses questions 1 and 2 listed above in the introduction 
to Section 7.5. The objectives of the radiological survey are: 
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• to identify surface hot spots where radiological surface concentrations exceed 
the 10 pCilg screening level discussed in Chapter 5, and 

• to identify any surface areas with radionuclide concentrations sufficiently high 
to require enhanced health and safety precautions for subsequent 
operations. 

At least 90% of the area encompassed by the MDA AB shaft areas (approximately a 100-ft 
by 100-ft extending area over Areas 1, 2, 2A, 3, and 4), plus a 25-ft margin on each side of 
the areas, will be surveyed radiologically as indicated in Figures 7.5-1 through 7.5-5. (an 
irregularly-shaped area will be surveyed for Area 28 because of its shape). If hot spots are 
found, the radiological survey will be extended outward from these areas until elevated 
radioactivity levels are no longer detected. 

If hot spots are detected, hand-held instruments will used to define precisely the hot spot 
locations and the lateral distributions of contaminants. Hot spots will be sampled over a 
depth range of 0 to 6 in. The distribution of spatial contaminants will be determined by 
collecting one soil sample at a depth of 6 to12 in below the hot spot and another sample 1 
m away over a depth range of 0-6 in. Level Ill analysis will be carried out on the discrete 
soil samples for isotopic plutonium, total uranium, gamma spectrometry, RCRA metals, 
and gross alpha/beta radioactivity. 

The drainage area from the northern perimeter of the Area 2 pad towards sediment statiOf1 
A-3 also will be surveyed radiologically, as indicated in Figure 7.5-2. If hot l:fpothi"Ef 
found, they will be characterized as described above. The survey will be extended down 
the Area 2 drainage until elevated radioactivity levels no longer are detected. 

7.5.2 Geophysical Survey of MDA AB 

The radiological survey of MDA AB will be followed by a general geophysical survey over 
the experimental areas. This investigation primarily addresses questions 4 listed in the 
introduction to Section 7.5 and has the following specific objectives: 

• detect and locate all near-surface structures (piping, sampling boxes, etc.) that 
are potential sources of contamination and that may interfere with the 
geophysical detection of other subsurface features of interest (e.g., shaft 
locations); 

• provide confirmatory information on the location and number of underground 
shafts under the experimental areas; and 

• detect and locate any near-surface features that are anomalous, based on 
currently available information. 
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The geophysical survey will cover the same area proposed in subsection 7 .5.1 for 
radiological survey. Standard proton magnetometry and electromagnetic techniques will 
constitute the primary geophysical methods to be used. These methods will be 
augmented by ground-penetrating radar, seismic, and other techniques that are being 
refined at the present time tor application to Bandelier Tuff and which will be used as they 
become available. 

Temporary relocation of small sections of the exclusion fence may be required to avoid 
metallic interference during geophysical survey. 

7.5.3 Removal of Near-Surface Debris 

The geophysical survey and field observation at MDA AB will undoubtedly detect pipes, 
sample boxes, and other debris at or near the surface. These artifacts may interfere with 
the geophysical capability to find other subsurface features of interest, such as shaft 
locations, which ideally should be located by nonintrusive methods. Also, the location 
and removal of such artifacts is desirable since their interiors can be assumed to be highly 
contaminated by radio nuclides and are probable sources of contaminant release over the 
long term. Therefore, when feasible, such near-surface artifacts will be removed as a 
voluntary corrective action (VCA). Geophysical resurvey of some areas may be required 
after interfering debris has been removed. 

Soils adjacent to near-surface artifacts in the vicinity of the hydronuclear shafts must be 
presumed to be contaminated unless investigations prove otherwise. Therefore, artifact 
removal must be accompanied by frequent field screening for elevated radioactivity 
levels. In addition, at least one soil sample per 1 0 linear ft of artifact will be collected for 
analysis as described above in Subsection 7.5.1. A sampling interval of 10 ft is proposed 
because this is probably a typical length of piping to be encountered (i.e., typical distance 
between joints). Based on the geophysical survey of Area 4 conducted in 1991 and 
other available information, about 500 linear ft of such debris may be present at MDA AB. 
Therefore, for planning purposes, it is assumed that about 50 field samples of this type 
will be collected. 

7.5.4 Discrete Surface Soli Sampling 

Sampling of soils over the MDA AB experimental areas will be conducted as indicated in 
Figures 7.5-1, 7.5-2, 7.5-4, and 7.5-4. This investigation primarily addresses questions 1 
and 2 (and secondarily questions 3 and 5) listed in the introduction to Section 7.5. The 
investigation has the following specific objectives: 

• supplement the 1987 A411 survey and fulfill the requirements of the next 
A411-type survey of MDA AB; 
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• document changes (if any) in surface contamination levels since the 1987 
A411 and various special studies of the surface of MDA AB: and 

• detect areas of significantly elevated contaminants. thus complementing the 
radiological survey proposed in Subsection 7.5 .1 . 

It is expected that previous surface soil analyses from the 1987 A411 survey will be 
combined with new data collected in Phase I of the A Fl. If a distribution other than isolated 
hot spots exists, the combined data may allow the construction of spatial prediction 
surfaces (such as kriging) for the sampled areas. These surfaces then would be used to 
model radionuclide distributions and migration processes. If Phase I data turns out not to 
be adequate for this purpose, an excellent foundation will have been established for 
either proposing no additional surface soil sampling in Phase II or for designing a 
statistically-based Phase II surface investigation. 

Sampling of surface soils at Areas 1, 3, and 4 will be carried out on square grids with 25-ft 
intervals centered on the shaft areas. as shown in Figures 7.5-1 through 7.5-5. The grids 
were centered on the hydronuclear shaft areas because this covers the areas with 
maximum likelihood for contamination, based on the extensive historical information 
which is available for these areas. The mesh size was chosen for consistency with the 
previous A411 survey, which in turn was based on the grid size defining the locations of 
the hydronuclear shafts. The sampling locations were selected to exactly interleave the 
earlier A-411 grid, thus doubling the sampling resolution over the shaft areas and making 
subsequent analysis of the combined datasets convenient. Samples will be collected at 
each grid location indicated in the figures. Characterization of discrete soil samples will be 
carried out as described above in Subsection 7.5.1. 

Sampling of surface soils on a regular grid at Areas 2, 2A, and 28 is not practical because 
of the asphalt pad and irregular shape of Area 28. The soil sampling locations proposed 
in Figure 7.5-2 emphasize the need for data around and down gradient from the section 
of the pad where gopher activity has been most severe and the highest contamination 
levels historically have been recorded. The sampling interval has been maintained at 
about 25ft for consistency with the rest of the MDA AB surface soil sampling scheme. 

Proposed sampling locations from the northernmost edge of the Area 2 pad down the 
drainage toward Water Canyon are shown on Figure 7.5-2. The selection of these 
locations is based judgementally on previous studies in this area, the presence of the 
ditch between the roadway and pad (which strongly focusses the drainage), and the 
presence of natural collection areas in the canyon carrying drainage from Area 2 toward 
Water Canyon. 

Three samples will be collected from each of two transects perpendicular to the drainage 
downgradient from ESG sediment station A-3. The transects will be located 
approximately one hundred and two hundred ft from station A-3. If levels of 
contamination above background are found for the transect farthest removed from Area 
2, additional sampling locations will be established further downgradient until background 
levels are recorded. 
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7 .5.5 Sampling of Biota 

Vegetation sampling carried out in the 1987 A411 survey is considered to be adequate 
for the purpose of the TA-49 RFI. However, an attempt will be made to collect and 
bioassay gophers from Area 2 when the opportunity arises. In particular, assay of lung 
tissue for radionuclides will provide information about the respirable characteristics of the 
contaminated soil being excavated by the gophers. For planning purposes, five 
bioassays are assumed. This investigation primarily addresses question 5 listed in the 
introduction to Section 7.5. 

7.5.6 Soli Characteristics Around Area 2 

Soil characteristics will be determined as described in Section 6.1 for the uppermost core 
section from one of the shallow boreholes through the Area 2 pad (see Subsection 
7.6.1 0). Soil characteristics also will be determined at two locations in the vicinity of Area 
2, one location being about half-way between Area 2 and Area 11 and another near 
sediment station A-3. This investigation primarily addresses question 5 listed in the 
introduction to Section 7.5. 

7.6 Subsurface Investigations at MDA AB 

The subsurface investigations at MDA AB are designed to address the following decision
based questions: 

1) Have wastes migrated from the subsurface zones of 
contamination created In the original hydronuclear 
experiments? 

2) Are the site geotechnical properties adequately known to 
predict future waste migration? 

3) What Is the source and significance of water In Core Hole 2? 

4) What Is the distribution of contaminants beneath the 
asphalt pad at Area 2? 

According to the observational approach and the assumed future use scenario for 
MDA AB (institutional control), only those data which address these questions 
needs to be collected. If satisfactory answers to these questions do not result from 
Phase 1 investigations, a Phase II study is likely to be triggered. Otherwise, it may be 
possible to proceed directly to a corrective measures study. 
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7. 6.1 Continuous Monitoring for Water in Core Holes 1, 2, 3, and 4 and 
Moisture Test Holes 

Investigations proposed in this subsection are intended primarily to address question 3 
listed above in the introduction to Section 7.6. 

Continuous monitoring of the water level in Core Hole 2 will be extended for at least an 
additional 2 yr using a transducer and data logger. 

Although water has not been detected in Core Holes 1, 3, and 4, it cannot be stated 
without qualification that water has never been present in these holes because they have 
been checked only infrequently. Therefore, Core Holes 1, 3, and 4 also will be equipped 
with transducers and data loggers to detect the appearance of water, if it should occur in 
these holes. Continuous data will be collected for 2 yr to quantify the response of 
detectable infiltration (if any) into these holes as a result of seasonal and episodic events 
at the surface. At that time, an assessment will be made as to whether continuous 
monitoring should be extended beyond this period. 

The entire moisture test hole network in the vicinity of Area 2 (see Figure 7.3-3) will be 
monitored with a neutron moisture probe on a quarter1y basis through the Phase I studies, 
and more often if anomalous moisture content is detected. 

7.6.3 Chemical and Isotopic Analysis of Water 

Investigations proposed in this subsection are intended primarily to address questions 1 
and 3 listed above in the introduction to Section 7.6. 

Water retrieved from Core Hole 2 (and Core Holes 1, 3, and 4, if water is observed in these 
holes) will be analyzed quarterly during the expected two-yr duration of Phase I. Level Ill 
chemical and isotopic analysis will be carried out for T A-49 water samples for the list of 
analytes indicated in Table 6.1.5. Deep test wells DT-5A, DT-9, and DT-1 0 will be 
sampled quarterly during Phase I, and annually thereafter. (Ed. Note: some DT-5A 
water data of this type should be available for inclusion in the revised work plan draft). 
Stable and radioisotopic measurements (as indicated in Table 6.1.5) will be carried out to 
determine absolute ages of vadose water, which will be used to evaluate the rate of 
infiltration through the hydrostratigraphic column beneath MDA AB. 

Analysis for the same analyte suite will be carried out on pore fluids extracted from at least 
two sets of core recovered from Area 2 during Phase I. Similarly, two sets of pore fluids 
will sampled from Area 1 . Sampling depths of about 30 and 1 00 ft will be used to bracket 
most of the experimental shaft bottoms. 
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7.6.4 Analysis of Solids from Core Holes 1, 2, 3, and 4 

Investigations proposed in this subsection are intended primarily to address questions 1 
and 3 listed in the introduction to Section 7.6. 

One solid sample each will be collected from the bottoms of Core Holes 1, 2, :), and 4 and 
will be analyzed by Level Ill !Tlethods tor total uranium, isotopic plutonium, gamma 
spectrometry, RCRA metals, and gross alpha/beta radioactivity. 

7 .6.5 Vertical Borehole Installation and Characterization 

Investigations proposed in this subsection are intended primarily to address questions 1, 
2, and 3 listed above in the introduction to Section 7.6. These investigations also will 
provide some information pertaining to question 4. The vertical boreholes will be used to 
characterize geotechnical properties related to potential waste migration in the vadose 
zone beneath the MDA experimental areas. In addition, analysis of cores from these 
holes will test the critically important hypothesis that movement of contaminants beyond 
the assumed shot radius of about 10 to 15 tt has not occurred in the three decades since 
the original hydronuclear experiments. 

Ed. Note: A short section will be added here addressing special issues related to drilling 
in the vicinity of MDA AB (i.e., "hot drilling" issues). Borehole completion details and 
ultimate disposition of these holes also will be addressed in the revision. 

7.6.5.1 150·ft Core Holes In Area 2 

The existing moisture monitoring holes around Area 2 (see Figure 7.3-3) will be 
augmented by 150-ft deep holes drilled through the Area 2 pad at previously unused grid 
locations 2-G and 2-R (see Figures 7.2-1 and 7.5-1). Locations 2-G and 2-R were 
selected in part because historical information indicates that they do not contain 
subsurface contaminants, thus simplifying drilling operations. In addition, boreholes at 
these locations provide a good distribution of sampling locations around Core Hole 2 and 
experimental Hole 2-M and, these locations are surrounded by adjacent holes containing 
plutonium and uranium. The uppermost core sections also will provide information on the 
distribution of contaminants in the fill material under the asphalt pad and confirm the 
thickness and composition of the fill. 

The 150-tt holes will be drilled with a split-spoon hollow-stem auger rig, thus maximizing 
the probability of recovering intact core sections that can be characterized for excess 
moisture, lithology, and other subsurface characteristics. Three-foot core sections will be 
collected down to the level of the intact tuff (about 8 to 10ft below the surface) and 5-ft 
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core sections will be collected below the tuff interface. These core sections will be 
radiologically screened and analyzed by Level Ill methods for total uranium, isotopic 
plutonium, gamma spectrometry, ACRA metals, and gross alpha/beta radioactivity. Core 
geotechnical properties will be evaluated as described above in Section 7.5. Core and 
borehole logging will be carried out as outlined in Section 7.4 and summarized in Table 
7.4.1. 

7.6.5.2 150 ft Boreholes In Areas 1, 3, and 4 

It is proposed that two each 150 ft boreholes be installed in Areas 1, 3, and 4. The 
objectives, siting criteria, and sampling protocols are the same (except for sampling of the 
fill under the Area 2 pad) as those described in the preceding section for 150 ft boreholes 
in Area 2. Characterization of these boreholes and core sections recovered from them 
also will be carried out as described for the 150 ft vertical borehole in Area 2 . 

In Area 1, boreholes will be installed at the unused grid location 1-H and in experimental 
hole 1-J, which was backfilled after drilling and should not contain contaminants (see 
Figures 7.2-1(a) and 7.5-1). These drilling locations were selected because they lie near 
a number of plutonium contaminated shafts and because they represent both intact tuff 
and backfilled shaft locations. 

In Area 3, boreholes will be installed at unused grid location 3-H and in experimental Hole 
3-V, which was backfilled after drilling but should not contain contaminants (see Figures 
7.2-1 (d) and 7.5-4). 

In Area 4, boreholes will be installed at unused grid location 4-N and in experimental Hole 
4-P, which was backfilled after drilling and should not contain contaminants (see Figures 
7.2-1 (e) and 7.5-5). 

7.6.5.3 70Q-ft venlcal Boreholes In Area 1 and 2 

During Phase I, one 700-ft vertical borehole is proposed for Area 1 and another for Area 
2. These deeper holes will allow the characterization of geotechnical properties beneath 
MDA AB to a depth below the Tshirege-Otowi contact and to detect perched water (if any) 
beneath these areas. Logging of these holes, in combination with surface geologic 
studies outlined in Section 6.1 of this OU work plan, will facilitate the identification of 
north-south fault zones that may exist within MDA AB (Subsection 4.5.2 of this OU work 
plan addresses this point in greater detail). The objectives and sampling protocols are 
the same (except for sampling of the fill under the Area 2 pad) as those described for Area 
2 (see Subsection 7.6.5.1 ). Characterization of these boreholes and core sections 
recovered from them also will be carried out as described in Subsection 7 .6.5.1. 
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If the 150-ft boreholes drilled in Areas 1 and 2 are found to be uncontaminated, coring 
probably will be continued to the 700-ft depth in one of the 150-tt holes in each area. 
However, the 700-ft vertical borehole also might be sited immediately adjacent to the 
experimental areas, depending upon assessment of the situation after the 150 ft vertical 
boreholes are completed. 

Chemical and radiochemical analysis of recovered core samples will be discontinued 
below the 150 ft level when contaminants no longer are detected in two consecutive core 
samples. 

7.6.10 Shallow Boreholes Through the Area 2 Pad 

The investigation described in this subsection primarily addresses question 4 listed in the 
introduction to Section 7.5. Questions 2 and 3 are addressed secondarily. 

Four shallow boreholes will be implaced through the Area 2 pad to quantify the 
distribution of moisture in the fill and soil underlying the asphalt pad. Four holes located 
symmetrically with respect to the asphalt pad (see Figure 7.5-2) were judged to provide 
adequate and reasonably representative indication in Phase I for moisture beneath the 
pad. The proposed 150ft vertical boreholes will provide supplemental information of this 
type. Besides information on moisture in the fill material, the boreholes through the Area 
2 pad will provide informormation on the thickness, composition, and contaminant 
distribution. 

The shallow boreholes will be drilled until intact tuff is encountered (expected depth 
about 9ft). Three-ft core sections will be collected for analysis as described above for 
other recovered core samples. 

Soil moisture in the boreholes will be measured on at least a quarterly basis during Phase I 
with a neutron moisture probe, and more often if anomalous conditions are detected. 

7.7 Lateral Boreholes Under Areas 1 and 2 

Investigations proposed in this subsection are intended primarily to address questions 1 , 
2, and 3 listed in the introduction to Section 7.6. 

A lateral borehole is proposed for installation under Area 2, as indicated in Figure 7 .5-3. 
The primary purposes of this hole are to detect downward movement (if any) of water and 
contaminants through the shaft areas of MDA AB and to provide data on geologic 
structure under the MDA. The east-west orientation was chosen to maximize the 
likelihood of intersecting any tectonic structure that may be present because regional 
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tectonic features are oriented predominantly north-south (Gardner and House 1987). The 
locations of the drilling platform and the inclination of the hole were selected to provide a 
reasonably low borehole inclination under Area 2 while limiting the borehole to a 
reasonable length. 

The lateral borehole under Area 2 will be directed between the lines defined by two pairs 
of experimental holes, 2-P/2-T and 2-K/2-0 (see Figures 7.2-1 (b) and 7.5-3). This 
alignment was selected to be reasonably close to Core Hole 2 while underlying under 
several plutonium-contaminated shafts. A vertical clearance of 20ft (minimum) below the 
deepest shaft in Area 2 and 2A (Hole 2-Y, 78ft deep) is planned. The 20-tt clearance was 
selected to be outside the 1 0 to 15-ft radius expected for the original explosive dispersal 
of contaminants, but close enough to detect with reasonable confidence any 
contaminant transport that may have occurred thereafter. This borehole will be installed 
after evaulation of results from the 150 ft vertical boreholes in Area 2. 

Borehole characterization will be carried out as described as described in Section 7.6.5.1 
for the 150 ft vertical shaft in Area 2. Chemical and radiochemical analysis of 5-ft core 
sections recovered from the lateral boreholes will begin 50 tt from the shaft area and 
extend 50ft beyond the opposite side, unless the last two samples from the latter do not 
show background levels of contaminants. In this case, boring and sampling will be 
continued until this condition is met. 

Installation and sampling of the Area 1 lateral borehole will occur after the initial evalution 
of results from the Area 2 lateral borehole because specific refinement of borel:Jole~ 
alignment and depth might be suggested. It is likely that the Area 1 lateral borehole will be 
very similar to that for Area 2, except that it probably will be emplaced from west to east 
rather than from east to west (for operational convenience). The borehole will be directed 
to pass between the lines established by experimental Holes 1-F/1-J and 1-K/1-0. These 
rows were selected because they lie near the center of the Area 1 shaft complex and 
have a high density of shafts containing plutonium. 

If the proposed lateral drilling scheme proves not to be feasible for technical reasons, 
alternatives will be proposed. An alternative to the proposed scheme, for example, might 
be implacement of two shorter, more steeply angled holes from each side of Area 1 and 
Area 2. 

7.7 Phase II Sampling Plan 

Phase II is expected to consist of completion of Phase I investigations at MDA AB and 
Area 11, as well as other TA-49 areas (if Phase II investigations are required at the other 
areas). In Phase II, borehole and groundwater monitoring at MDA AB will continue as 
described above. Routine monitoring of air, ambient radiation levels, and sediment 
stations around MDA AB also will be continued in conjunction with the Environmental 
Surveillance Group. 
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The necessity for additional subsurface characterization at Areas 1 and 2 (other than bore 
hole monitoring) and additional surface characterization at all areas within MDA AB will be 
evaluated at the end of Phase I. The determination of the need for implacement of 
additional boreholes and collection of additional surface soil samples will be based on this 
evaluation. 

Depending upon the assessment of Phase I results, the following additional actions might 
be appropriate in Phase II: 

• implace lateral boreholes under Areas 3 and 4; 

• install additional vertical boreholes under, through, and around MDA AB 
experimental areas; 

• collect soiVtuff samples from soil pits and install a geologic trench north of 
MDA AB to assist the mapping of fractures (particularly tectonic); 

• remove localized hot spots around MDA AB; 

• conduct additional surface/near-surface characterization at MDA AB; and 

• install a new deep test well into the main aquifer in the vicinity of TA-49. 

The details of these activities can be refined after completion of Phase I and will be 
described in a revised work plan covering Phase II activities. For planning purposes, the 
installation of four additional 150-ft vertical boreholes and the collection of 100 soil 
samples is assumed. 
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TABLE 7.1·1 

CORRELATION CHART FOR MDA AB SWMU NUMBERS, AREA DESIGNATIONS, 
AND CONTAMINANT INVENTORIES 

SWMU MDA !Si!Qgrams 
Number Area Pu U-235 U-238 

49-001 (a) AREA 1 1.06 0.00 62.3 

49-001 (b) Area2 12.62 47.4 52.5 

49-001 (C) Area 2A 3.75 9.8 10.6 

49-001 (d) Area 28 5.67 6.4 14.7 

49-001 (e) Area3 0.00 0.005 0.030 

49-001 (f) Area4 17.04 29.4 29.0 

TOTAL 40.13 93.0 169.1 

The range of isotopic composition (wt. %) of the plutonium is as follows: 

239 (93.5-94.2%), 240 (5.30-6.05%), 241 (0.458-0.563) 

Chaot 

The amount of lead estimated to be in underground shafts at MDA AB probably exceeds 90,000 Kg. 
Eleven kg of beryllium also is believed to be present in the shafts. 

Approximately 0.20 kg of americium-241 will have been produced in the shafts from the decay of 
plutonium-241; the present amount is about 0.15Kg. However, 0.20Kg of americium is never reached, 
since the americium produced also decays. 
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TABLE 7.1·2(a) 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE !INVESTIGATIONS 
FOR AREA 1 OF MDA AB 

Number of Samples 

Analytical Samples 
QASamples 

Rinsate blank 
Field duplicate 
Field blank 

Total Number of Samples 

Surface 
Solis 

Samples 

20 

23 

Vertical 
Boreholes 
Samples 

60 

3 
3 
3 

69 

Lateral 
Boreholes 
Samples 

40 

2 
2 
2 

46 

Chapter 7 

All soil and core samples will be screened for alpha and gamma contamination using field survey 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses will be performed in either the field laboratory or off-site analytical laboratory. Gamma 
spectrometry yields americium-241, cesium-137 and gross gamma radiation levels. 

Number of Analyses - Level Ill Laboratory Analyses 

Surface 
Soli 

Borehole 
Core 

Total uranium 23 69 
Isotopic plutonium 23 69 
Gross alpha/beta 23 69 
Gamma spectrometry 23 69 
RCRA metals 23 69 

--
Total number of analyses 115 345 

?..../ 8s-O 
Number of vertical boreholes/linear feet 21000 

Number of lateral boreholes/linear feet 1/700 

Area screened radiologically: 18,750 tt2 

Geophysical survey area: 18,750 tt2 

TA-49 Operable Unit RFI Work Plan 
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TABLE 7.1-2(b) 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE I INVESTIGATIONS 
FOR AREA 2 OF MDA AB 

Number of Samples 

Analytical Samples 
OASamples 

Rinsate blank 
Field duplicate 
Field blank 

Total Number of Samples 

Surface 
Soils 

Samples 

68 

3 
3 
3 

77 

Vertical 
Boreholes 
Samples 

60 

3 
3 
3 

69 

Lateral 
Boreholes 
Samples 

40 

2 
2 
2 

46 

All soil and core samples will be screened for alpha and gamma contamination using field survey 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses will be performed in either the field laboratory or off-site analytical laboratory. Gamma 
spectrometry yields americium-241, cesium-137 and gross gamma radiation levels.·~ --- ~ ~ 

Number of Analyses - Level Ill Laboratory Analyses 

Surface 
Soli 

Borehole 
Core 

Total uranium 77 69 
Isotopic plutonium 77 69 
Gross alpha/beta 77 69 
Gamma spectrometry 77 69 
RCRA metals 77 69 

Total number of analyses 385 345 

z.l~~i) 
Number of vertical boreholes/linear feet moo 
Number of lateral boreholes/linear feet 1/700 

Area screened radiologically: 45,000 tt2 

Geophysical survey area: 45,000 ft2 

TA-49 Operable Unit RR Work Plan 
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TABLE 7.1-2(c) 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE !INVESTIGATIONS 
FOR AREA 3 OF MDA AB 

Number of Samples 

Analytical Samples 
QA Samples 

Rinsate blank 
Field duplicate 
Field blank 

Total Number of Samples 

Surface 
Soils 

Samples 

20 

1 
1 

23 

Vertical 
Boreholes 
Samples 

60 

3 
3 
3 

69 

Chapter 7 

All soil and core samples will be screened for alpha and gamma contamination using field survey 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses will be performed in either the field laboratory or off-site analytical laboratory. Gamma 
spectrometry yields americium-241, cesium-137 and gross gamma radiation levels. 

Number of Analyses - Level Ill Laboratory Analyses 

Surface Borehole 
SOli Core 

Total uranium 23 69 
Isotopic plutonium 23 69 
Gross alpha/beta 23 69 
Gamma spectrometry 23 69 
RCRA metals 23 69 

Total number of analyses 115 345 

Number of vertical boreholes/linear feet 2/300 

Area screened radiologically: 18,750 tt2 

Geophysical survey area: 18,750 ft2 

TA-49 Operable Unit RFI Work Plan 
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TABLE 7.1-2(d) 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE I INVESTIGATIONS 
FOR AREA 4 OF MDA AB 

Number of Samples 

Analytical Samples 
QA Samples 

Rinsate blank 
Field duplicate 
Field blank 

Total Number of Samples 

Surface 
Soils 

Samples 

20 

23 

Vertical 
Boreholes 
Samples 

60 

3 
3 
3 

69 

All soil and core samples will be screened for alpha and gamma contamination using field survey 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses will be performed in either the field laboratory or off-site analytical laboratory. Gamma 
spectrometry yields americium-241, cesium-137 and gross gamma radiation levels. 

Number of Analyses - Level Ill Laboratory Analyses 

Total uranium 
Isotopic plutonium 
Gross alpha/beta 
Gamma spectrometry 
RCRA metals 

Total number of analyses 

Surface 
Soil 

23 
23 
23 
23 
23 

115 

Borehole 
Core 

69 
69 
69 
69 
69 

345 

Number of vertical boreholes/linear feet 2/300 

Area screened radiologically: 22,500 tt2 

Geophysical survey area: 22,500 ft2 

TA-49 Operable Unit RFI Work Plan 
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TABLE 7.1·2(e) 

SUMMARY OF SAMPLES AND ANALYSES FOR PHASE II INVESTIGATIONS 
OF MDA AB 

Number of Samples 

Analytical Samples 
OA Samples 

Rinsate blank 
Field duplicate 
Field blank 

Total Number of Samples 

Surface 
Soils 

Samples 

100 

5 
5 
5 

115 

Vertical 
Boreholes 
Samples 

120 

6 
6 
6 

138 

Chapter 7 

All soil and core samples will be screened for alpha and gamma contai'T';nation using field survey 
instruments. Where appropriate, and depending upon convenience and field laboratory availability, 
analyses will be performed in either the field laboratory or off-site analytical laboratQ..fY:_~ Gamma 
spectrometry yields americium-241, cesium-137 and gross gamma radiation levels. 

Number of Analyses - Level Ill Laboratory Analyses 

Surface Borehole 
Soli Core 

Total uranium 115 138 
Isotopic plutonium 115 138 
Gross alpha/beta 115 138 
Gamma spectrometry 115 138 
RCRA metals 115 138 

--
Total number of analyses 575 690 

Number of vertical boreholes/linear feet 4/600 

Area screened radiologically: 60,000 ft2 

Geophysical survey area: 60,000 tt2 
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TABLE 7.3-2 

SUMMARY OF 1987 A411 SURVEY RESULTS FOR AREA 1 

Number of Arithmetic 
Units samples Maximum Minimum Mean 

Soils 

Am241 pC"'g 34 1.4 BOLa 0.09 
cs137 pCilg 34 0.90 0.19 0.52 
Pu238 pCi/g 34 0.0025 BDL 0.0012 
Pu239/240 pCi/g 34 0.024 0.005 0.014 
total Uranium pCi/g 34 5.6 1.7 3.1 
u235/238 ratio 34 0.010 0.004 0.007 
gross gamma pCilg 34 42 4.9 23 

Be Jlg/g 34 4.8 0.6 2.4 
Pb Jlg/g 34 75 BDL 26 

Vegetation (ashed sample) 

Am241 pCilg 34 0.0041 0.007 0.0022 
cs137 pC1/g 34 24.2 BDL 3.2 
Pu238 pCi/g 34 0.007 BDL 0.0018 
Pu239/240 pCilg 34 0.004 0.002 0.002 
total U pCi/g 34 0.80 0.01 0.30 

BDL = below detection limit. 

Data are adapted from the 1987 A411 Survey report (Soholt 1990) .. Data quality levels are 
approximately Level Ill and detection limits are approximately the same as those given in Table 5.4.1. 
(See Subsection 5.3.2 of this OU work plan.) Regional background is taken from Table G-32 of the 
1989 ESG report (ESG 1990). 
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Area 1 

Area 2 

/\rea 2A 

Area 28 

Area 3 

Area 4 

Area 11 

Area 12 

Landfill 

Total 

Regional 
Background 

Samples 
Soil Veg 

34 10 

20 20 

25 25 

22 0 

40 22 

55 10 

14 20 

12 10 

65 10 

287 117 

TABLE 7~1 

SUMMARY OF 1987 A411 SURVEY RESULTS FOR lmA AB AREA 11, AREA 12, AND THE OPEN BURNSJLANDFLL AREA 

Uranium 
Am-241 Be Cs-137 Gross Gamma Pb Pu-238 Pu239/240 Total Uranlurr Isotope Ratio 

Max/Mean Max/Mean Max/Mean Max/Mean Max/Mean Max/Mean Max/Mean Max/Mean Max/Mean 

1.4/0.09 4.8/ 0.90/ 42/ 75/ 0.003/ 0.024/ 5.6/ 0.0104/ 

53.1/2.8 43.7/3.6 3.6/1.0 51/ 21/ 0.53/0.031 11.1/2.25 3.3/3.1 0.0071 

0. 79/0.14 4.8 1.3/0.58 10.0/ 3.5/ 0.04/0.01 4.6/0.37 5.0/3.2 0.008/0.007 

0.13/0.04 6.0/ 1.7/0.54 4.9/ 108/ .01/0.003 0.36/0.05 3.1/8.8 0.008/0.007 

0.09/0.27 1.61 2.0/0.46 12/ 16 0.007/0.003 0.028/0.015 6.0/3.6 0.009/0.007 

1.5/0.027 3.21 1.1/ 20/ 119 0.041 2.11 14.2/ 0.029 

22.4/1.39 1.04/0.4 1.2/0.38 37/11 3.2/2.2 2.4/0.14 121/7.5 9.0/4.0 0.014/0.008 

0.45/0.07 0.84/0.43 67/15 0.014/.007 0.69/0.3 74/11 0.008/0.005 

3.2/ 3.5/2.4 3.5/ 17/ 55/ 0.0311 0.811 27/ 0.008/ 

0.007 1.9 0.33 6.6 24 0.001 0.007 2.4 O.OOI_ 

Data are adapted from the A411 Survey report (Sohoh 1990). Arithmetic means are given. Data quality levels are approximately Level Ill (see Subsection 5.3.2 ol this OU 
work plan). Detection limits are approximately the same as those given In TAble 5.4-1. Regional background Is taken from Table G-32 ol the 1989 ESG report (ESG 1990). 
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TABLE 7.3-3 

ANALYSIS OF STANDING WATER FROM BOREHOLE 2 COLLECTED 
IN MAY 1991 (STOKER 1991) 

Analyslsa Result Uncertainty 

Ba 28 3 
Ca 8.2 0.8 
Cl 1.1 0.1 
CN 0.01 0.01 
K 7.2 0.7 
Mg 1.0 0.1 
Na 33 3 
Nitrate 0.37 0.04 
Phosphate 0.26 0.05 
Sulfate 17 2 
Conductivity 147 7 
Dissolved solids 22 2 
pH 9.5 0.1 

RCRA-regulated metals were not detected above action levels (TCLP procedure). 

Radlonuclldes 

uranium 
plutonium-239/240 

(unfiltered) 
plutonium-239/240 

(filtered) 
gross beta 
gross gamma 

Organics: VOCs 
SVOCs 
PCBs 

21 
0.19 

1.1 

2 
0.12 

0.2 

6.2 0.7 
(values are below 300 pCi/1 LSC detection limit) 

None detected 
None detected 
None detected 

Units 

J.!g/l 
mgJI 
mgJI 
mg/1 
mg/1 
mgJI 
mg/1 
mg/1 
mg/1 
mgJI 
J.!mhos/cm 
g/1 

J.!g/1 
pCL'I 

pCL'g 

pCL'I 

Data are from Stoker (1991). Detection limits are approximately those given in Table 5.4-1. 
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TABLE 7.3-4 

SUMMARY OF 1987 A411 SURVEY RESULTS FOR AREAS 2, 2A, AND 28 
AREA2A 

Number of Arithmetic 
Units samples Maximum Minimum Mean 

Soils 

Am241 pCi/g 25 0.79 0.002 0.14 
cs137 pCi/g 23 1.25 0.077 0.53 
Pu238 pCi/g 25 0.0970 0.0012 0.011 
Pu239/240 pCi/g 25 4.59 0.016 0.36 
Total uranium pCi/g 25 496 2.32 3.25 
u235/238 Ratio 18 0.008 0.002 0.007 
Gross gamma pCi/g 25 10.0 0.60 5.25 

Be J,J.glg 7 4.8 1.6 3.2 
Pb llg/g 18 34.9 16.6 22.7 

Vegetation (ashed sample) 

Am241 pCi/g 25 0.57 0.002 0.244 
cs137 pCilg 25 3.48 BOLa 0.823 
Pu238 pCi/g 27 0.0635 BDL 0.0006 
Pu239/240 pCVg 27 0.0114 0.007 0.0025 
Total uranium pCVg 25 0.020 0.004 0.006 
Gross gamma pCVg 25 49. 2.00 18.68 
Pb llg/g 25 240.0 12. 69.6 

BDL = Below Detection Limit. 

Chapter 7 

Data are adapted from the 1987 A411 Survey report (Soholt 1990).. Data quality levels are 
approximately Level Ill and detection limits are approximately the same as those given in Table 5.4.1. 
(See Subsection 5.3.2 of this OU work plan.) Regional background is taken from Table G-32 of the 
1989 ESG report (ESG 1990). 
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TABLE 7.3·5 

SUMMARY OF 1987 A411 SURVEY RESULTS FOR AREA 3 

Number of Arithmetic 
Units samples Maximum Minimum Mean 

Soils 

Am241 pCilg 30 0.11 0.0020 0.026 
cs137 pCilg 41 1.96 0.13 0.473 
Pu238 pCilg 42 0.0062 BOLa 0.0026 
Pu239/240 pCi!g 24 0.049 0.0040 0.0149 
Total uranium pCilg 42 5.98 2.03 3.64 
u235/238 Ratio 41 0.0087 0.0048 0.0069 
Gross gamma pCilg 34 6.6 0.1 3.8 
Be !J.g/g 24 1.55 0.42 0.96 
Pb J.l.g/g 24 16.2 6.05 9.55 

Vegetation (ashed sample) 

Am241 pCi/g 42 0.42 0.0040 0.089 
cs137 pCilg 42 5.17 BDL .~ ·~ 1~~9 
Pu238 pCilg 45 0.0026 BDL 0.0010 
Pu239/240 pCilg 45 0.0142 BDL 0.0053 
Total uranium pCilg 22 3.00 0.13 1.27 
u2351238 ratio 20 0.0079 BDL 0.0006 
Be J.l.g/g 20 2.2 0.1 1.5 
Pb J.l.g/g 12 19.0 BDL 7.8 

BDL = Below Detection Umit. 

Data are adapted from the 1987 A411 Survey report (Soholt 1990) .. Data quality levels are 
approximately Level Ill and detection limits are approximately the same as those given in Table 5.4.1. 
(See Subsection 5.3.2 of this OU work plan.) Regional background is taken from Table G-32 of the 
1989 ESG report (ESG 1990). 
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TABLE 7.3-6 

SUMMARY OF 1987 A411 SURVEY RESULTS FOR AREA 4 

Number of Arithmetic 
Units Samples Maximum Minimum Mean 

Soils 
Am241 pCilg 56 1.50 BOLa 0.40 
cs137 pCilg 56 1.08 BDL 0.46 
Pu238 pCilg 56 0.041 BDL 0.004 
Pu239/240 pCilg 56 2.09 0.002 0.10 
Total uranium pCilg 56 14.20 1.40 2.79 
u235t23B ratio 56 0.0293 0.0045 0.007 
Gross gamma pCilg 56 20.0 3.4 7.4 
Be IJ.g/g 62 3.3 BDL 2.0 
Pb IJ.g/g 62 119.0 4.0 41.1 

Vegetation (ashed sample) 

Am41 pCilg 10 0.37 0.002 0.044 
cs137 pCilg 10 3.55 BDL 1.n 
Pu238 pCilg 10 0.043 BDL 0.16 
Pu239/240 pCilg 10 2.15 0.009 0.39 
u235t23B ratio 6 3.55 BDL 1.36 

BDL = Below Detection Limit. 

Data are adapted from the 1987 A411 Survey report (Schott 1990).. Data quality levels are 
approximately Level Ill and detection limits are approximately the same as those given in Table 5.4.1. 
(See Subsection 5.3.2 of this OU work plan.) Regional background is taken from Table G-32 of the 
1989 ESG report (ESG 1990). 
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TABLE 7.4-1 

GEOPHYSICAL LOGS TO BE COLLECTED IN MDA AB BOREHOLES 

Open Hole 

Thermal Neutron (Moisture) 

Gamma Gamma (Density) 

Caliper 

Axial Borehole Video 

Sidescan Borehole Video 

EM Induction (Geonics EM-39) 

Magnetic Susceptibility 
(Romulus) 

Natural Gamma 

Spectral Gamma (U, TH, K) 

Prompt Fission Neutron 

Geochemical (Califomium-252) 

Temperature Gradient 

Cased Hole 

Thermal Neutron (Moisture) 

Gamma Gamma (Density) 

EM Induction (PVC Casing) 

TA-49 Opllrab/11 Unit RR Work Plan 
DRAFT 

Characterization 
Hyd rogeoiogicai 

percent moisture, perched 
zones 

bulk density of rocks 

fracture 

fracture orientation 

fracture orientation 

stratigraphic correlation, 
perched zones 

stratigraphic correlation 

stratigraphic correlation 

stratigraphic correlation 

fissionable isotopes 

8 to 1 0 elements that undergo 
neutron activation and elastic 
scattering 

temperature profile 

percent moisture, perched 
zones 

percent moisture, perched 
zones 

perched zones 

7-

Contamination 

radioactive contamination 

radioactive contamination 

radioactive contamination 

chemical contamination 
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TABLE 7.5-1. 

SUMMARY OF RFI ACTIVITIES FOR MDA AB 

PHASE I· SURFACE 

-Conduct surface radiologic survey and hot-spot sampling 

-Conduct geophysical survey over MDA AB 

-Remove near-surface debris, as required 

- Conduct grid surface soil sampling 

- Bioassay gophers from Area 2 

PHASE I-SUBSURFACE 

- Continuously monitor Core Holes 1, 2, 3, and 4 for water 

- Conduct water chemistry and isotopic analysis for deep test wells 

- Analyze bottom solids from Core Holes 1 , 3, and 4 

- lmplace 150-ft moisture monitoring holes in Areas 1-4 

- lmplace 700-ft vertical boreholes in Areas 1 and 2 

-lmplace lateral boreholes under Areas 2 and 4 

- lmplace shallow boreholes through Area 2 pad 

PHASE II ·SURFACE AND SUBSURFACE 

- Continue borehole and groundwater monitoring 

- Continue routine ESG air, TLD, and sediment station monitoring 

The following may be carried out, contingent upon Phase I results: 

- lmplace lateral borehole under Area 4 

- lmplace additional vertical boreholes in Areas 1-4 

- lmplace east-west geological trench 

- Conduct additional sampling of subsurface soils and biota 

- Remove localized M OA AB hot spots 

- lmplace an additional deep test well near T A-49 

- Conduct additional radiological and geophysical surveys 
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Use radiological and geophysical 
surveys to guide surface sampling 

Chaoter 7 

INITIATE FIELD INVESTIGATION 

NO 

SURFACE SOIL CHARACTERIZATION 
Phase I 

SUBSURFACE SOIL CHARACTERIZATION 
Phase I 

Conduct geophysical and radiological surveys; 
collect surface soil samples on grids; 
collect additional samples in drainage 

channels and hot spots; conduct 
surface geologic surveys 

Drill and sample vertical and 
lateral vertical boreholes 

Perform field screening on all samples 
as required by FSP 

FIELD LABORATORY 
Perform field analysis 

Follow guidance 
in FSP to continue 

or terminate 
sampling 

Subsurface 
Sampling 

YES 

ANALYTICAL LABORATORY 
Submit samples for off site laboratory analysis as per FSP 

Data Assessment 

NO 

Implement guidance in FSP for 
Phase II site charactenzation 

Perform corrective-measures studies 

Figure 7.1-2 Logic flow for field investigations at MDA AB. 
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Figure 7.3-1. 1987 A411 Survey sampling locations for Area 1. 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

• 

----------

Shaft Area 
(shaded) 

• 

• 

• 

• 

• 

May 199: 



MDAAB 

Figure 7.3-2 
Appearance ot the collapsed 
section of aspnalt over Area 2 
in 1975, viewed to the west. 
Hole area was about 3 ft by 6 ft 
and the depth was about 3 to 
4ft. 

Chao 

TA-49 OU RFI Work Plan May H 
DRAFT 



MDAAB 

Tl-i-3 
123ft 

® 

0 

2A-E 
0 

2A.J 
0 

2A-O 
@ 
74ft 

2A-T 
0 

2A-Z 
0 

28-Z 
0 

0 

28-T 
@ 

0 

0 

Tl-i-2 
123ft 

Chapter 7 

~~:aueMoottO!ing ~ 

0 

28-H 
0 0 

0 0 

28-V 
@ 0 

($ tv1oisture Test Hole 

0 Pipe 0uf11) Hole 

0 Shot orGas 
Expansion Hole 

0 Nct Drilled 

@ Backfilled Not Shot 

'--------Core Hole 
CH-2 

28-A 28-8 2BC lH-1~ 
0 0 0 

123ft 

0 0 0 

2BJ 28-L 
0 0 @ 

0 0 

28-X 28-Y 
0 

@ 7 Moisture Ma1itorirg 80ft Holes 

Flgll'e 7.3-3 Approximate lcx:albn of moisture Test Holes Tl-i-1 througtllH-5 
ad;3cent to Areffi 2, 2A, ard 28. Holes 2A-Q, 2A-Y, ard 28-Y also 
'Nere used for Slb3urfac:e moisture measurrnents. Test t'de depths 
are ildk::ated. 

·= 
T A-49 Operable Unit RFI Work Plan 
DRAFT 

May 1992 



MDAAB Chapter 7 

TA- 49 TEST HOLE TH -1: MOIS11JRE PROFILES 
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CHAPTER 8 • NO-INVESTIGATION UNITS 

8. 1 Introduction 

This chapter presents information on SWMU 49-009, (underground fuel tank) and on 
SWMUs 49-007(a) and 49-007(b) (septic systems) listed in the 1990 Laboratory SWMU 
report (LANL 1990, 0145). In addition, this chapter discusses several unlisted potential 
areas of concern considered during the work plan development. Based on the 
information discussed below, no further action (NFA) is proposed for these units, and 
these areas should be considered suitable for unrestricted Laboratory use, subject to 
restrictions imposed by the ongoing use of T A-49 as a buffer zone for adjacent firing 
sites. 

The proposed no further action units are as follows: 

• underground fuel tank (nonexistent) SWMU 49-009, 

• septic systems SWMUs 49-007(a) and 49-007(b), 
·-~- ,____,: 

• HE storage area east of Area 4, 

• borrow pits along State Road 4, 

• other disturbed areas at TA-49, 

• PCBs in T A-49 road oil, 

• firing site shrapnel, and 

• HOT firing pit 

Archival data for these TA-49 OU SWMUs and potential areas of concern indicate that it is 
appropriate to propose NF A under guidance proposed in Subpart S because they pose 
no threat to human health or environment. Criteria used for proposing NFA for units listed 
above are as follows. 

• NFA Critedon 1 . The site or SWMU never has been used for the management 
(i.e. generation, treatment, storage, or disposal) of RCRA hazardous wastes or 
radionuclides. 
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• NEA Crjterjon 2. Site design, conditions, or institutional controls prohibit 
release from the SWMUs that would pose a threat to human health or 
environment. 

• NFA Criterion 3. The SWMU is part of a process operating under the 
Laboratory's current RCRA Part B permit, NPDES, or other applicable 
discharge permit. 

• NEA Crjterjon 4. The SWMU has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the 
available data indicate that contaminants of concern are either not present or 
are present in concentrations near background levels. 

8.2 Underground Fuel Tank - SWMU 49-009 

On the basis of engineering drawings, the Laboratory SWMU report states that structure 
R-192 was an underground fuel storage tank. The SWMU report further states that the 
tank was relocated from T A-15 to TA-49 and renumbered as T A-49-56 some time 
between 1954 and 1963. The SWMU report references engineering drawing ENG
R5126 in stating that the tank was removed from TA-49 in 1971 but gives IJOJ~:J!!h~! 
information regarding its size, construction, removal, or disposal. 

Engineering Drawing R511 0 (contained in Appendix B) documents the tank relocation 
noted in the SWMU report. 

Further document searches and extensive interviews with former site employees have 
shown that this tank actually was a 1 036-gal. butane tank located above ground in Area 
11 . Laboratory records show that the tank was taken to the salvage yard in September 
1971 and found to contain no significant levels of chemical or toxic contamination. (Eller 
1991a) 

The archival records and interviews also indicate strongly that no activities performed 
anywhere at TA-49 required on-site storage of fuels other than propane or butane for 
heating structures during the 1959 to 1961 time frame (Eller 1991b: Penneman 1991a). 
Gasoline and diesel fuel were brought on site as needed in tanker trucks to refuel 
vehicles and equipment. 

On the basis of this additional information, no underground fuel tank is believed to have 
been present at any time at TA-49. By NFA Criterion 1 of Section 8.1, no further action is 
proposed for SWMU 49-009. 
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8.3 Septic Systems - SWMUs 49-007(a) and 49-007(b) 

Two septic systems, comprising SWMUs 49-007(a) and (b), accommodate sanitary 
waste from structures in Area 6 and the HOT training area. Figures 3.1-2 and 8.3-1 
show the locations of these septic systems. Engineering records and employee 
interviews indicate that the septic tanks were installed in 1985, and until May 1991 
were used as holding tanks. During this period, contents of both septic tanks were 
pumped into septic truck collectors when necessary and disposed of off-site. In 
May 1991, evapotranspiration fields were completed and connected to the tanks. 
Discharge through the tanks and into the septic fields then commenced. Septic 
tank reports (HSES 1985; World Services, Inc. 1985 and 1990) and engineering 
construction drawings (see appendix B) provide siting and construction details. 

SWMU 49-007(a) consists of the area immediately around the septic tank in Area 6. 
This tank is designated as structure TA-49-115, NMEID Registration Number LA-
50. The tank has a volume of 1000 gal. and is 8ft long and 4ft wide by 4ft deep. 
The tank serves Building TA-49-115 (referred to as the Day Room, or the Antenna 
Test Facility), which is currently used by Laboratory Group AT-9. 

SWMU 49-007(b) consists of the area immediately around the septic tank that 
serves building TA-49-113 and associated structures, which currently are used by 
the Laboratory's Hazardous Devices Team. This tank is designated as structure 
TA-49-119, NMEID Registration Number LA-49. The tank has a capacity of 1500 
gal. and is 9.5 ft long by 4.5 ft wide by 4.5 ft deep. 

The Laboratory SWMU report (LANL 1990, 0145) states that both septic tanks 
serve a single building. Based on field inspection and analysis of engineering 
drawings, this report is in error. Two (and only two) physically unconnected and 
geographically well-separated septic systems exist (or ever have existed) at TA-49. 

Environmental monitoring apparently has not been performed in the immediate 
vicinities of the TA-49 septic tanks. However, the possibility is very low that 
contaminants above action levels are associated with these recently installed units. 
With the exception of small quantities of explosives that are detonated occasionally 
for training purposes at the HOT facility and the one-time detonation of small 
quantities of shock-sensitive chemicals (see Section 8.9)~ there is no evidence that 
hazardous or radioactive materials were ever associated with these septic systems. 
More specifically I there is no evidence that such materials were ever discharged 
into the TA-49 septic tanks nor that tank overflow or leakage has occurred. 
Consequently I it is very unlikely that the septic systems are release sites. 
Therefore, by NFA Criteria 1-3 listed in Section 8.1, no further action is proposed. 
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8.4 HE Storage Area 

Aerial photographs of T A-49 taken in 1965 and 19 77 show two leveled and devegetated 
areas of approximate dimensions 1 00 x 100 It located on the north side of the road 
opposite test well DT-10 about 2000 ft east of MDA AB (Figures 3.1-1 and 8.4-1 ). A small 
structure appears in the photographs. The cleared areas do not appear in 1954 aerial 
photographs and are not mentioned in any available documents. Because of the unusual 
and isolated location and tack of previous documentation, the origin and use of the 
cleared areas were investigated further. 

The site engineer responsible for this area during the 1959 to 1961 hydronuctear 
program has stated that the aforementioned areas were used for storage of dynamite and 
blasting caps solely during this time period \Eller 1991 a). He further stated that 
radioactive or hazardous materials (other than HEs) were never used in this area, that all 
unused material was removed, and that no spills occurred. The two storage structures 
were identical and consisted of 8- x 8-ft sheds covering 8-ft diameter holes dug 4 ft deep 
in the soil. The structure that appears in the 1965 and 1977 photographs probably was 
removed during the TA-49 cleanup campaign in 1984. 

Field inspection in 1991 showed no evidence of artificial surface debris at the cleared 
areas (Eller 1991b). 

Field sampling apparently has never been conducted at the site of the former HE storage 
area, but historical information indicates that the likelihood is very low that contamination 
above action levels presently exists at this site. HE residuals at a depth of about 4ft are 
the only conceivable contaminant, and these should have degraded substantially by 
natural processes in the three decades since the area was used (Dubois and Baytos 
1991 ). Therefore, no further action is proposed for the former HE storage area. 

8.5 Borrow Pits Along State Road 4 

Aerial photographs that cover the period 1954 to 1991 show disturbed areas distributed 
along both sides of State Road 4 along the southern boundary of TA-49 (Figures 3.1-1 
and 8.5-1). These features are not present in 1935 aerial photographs, and photographs 
for the intervening period are not available. 

Field inspection during the summer of 1991 showed these features to be open pits. 
Several of the pits have exposed bedrock marked by tracks from the heavy vehicles 
apparently used for the excavation (Eller 1991b). Several of the pits contain small 
amounts of routine trash, but evidence of hazardous or radioactive waste or significant 
burial of debris is not apparent. 
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The prts appear to be borrow pits of the type used regionally for road construction in the 
1950s and earlier. The pits appear relatively fresh in the 1954 photographs, which is the 
proper timing for their creation and use during the realignment and pav.ng of this portion 
of State Road 4 during the early 1950s. However, search of Laboratory, Los Alamos 
County, and State of New Mexico Engineering Records has not produced 
documentation of this supposition (Eller 1991b). Interviews of many former Laboratory 
employees has given no evidence that the area south of the State Road 4 boundary of 
the Laboratory ever was used for Laboratory operations. 

The likelihood is high that the pits are borrow pits associated with road construction and 
that hazardous or radioactive materials are not present. Thus no further action is 
proposed. 

8.6 Other Disturbed Areas At T A-49 

Aerial photographs taken after 1954 and a field inspection during the summer of 1991 
indicate a number of areas at TA-49 showing obvious soil disturbance. Extensive site
employee interviews, archival search, and examination of aerial and ground-level 
photographs from the period 1959 to 1965 have shown that essentially all of this soil 
disturbance occurred during the 1959 to 1961 experiments. Apparently, the soil 
disturbance was associated with routine site construction activities that did noUn~e~-~ 
radioactive or hazardous materials or any type of disposal (except as noted elsewhere in 
this work plan). The location and probable use of these areas, as reconstructed from the 
information discussed above, are shown in Figure 8.6-1. 

The likelihood is high that the disturbed areas are of no environmental concern and 
therefore by NFA Criterion 1 of Section 8.1, no further action is proposed. 

8.7 PCBS In Road 011 

Former TA-49 employees were asked whether PCB-contaminated road oil could have 
been used at TA-49 for dust control. The Zia Site Engineer for T A-49 during the 
hydronuclear and related experiments stated that such use would have been permitted 
only on a limited basis around MDA AB and that unused (uncontaminated) road oil would 
have been used for this purpose (Eller 1991b). This statement is supported by the fact 
that PCBs were not detected in the 1989 sampling of the 12 run-off stations around MDA 
AB (ESG 1990). The likelihood of PCB contamination from road oil is therefore 
insignificant and by NFA Criterion 1 of Section 8.1, no further action is proposed. 
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8.8 Firing Site Shrapnel 

MDA AB and essentially all of the northernmost portion of TA-49 currently lie within the 
hazard circle (theoretical shrapnel-impact zone) of the TA-15 Phermex firing site (see 
hazard radius diagram in Appendix B). In the past. portions of TA-49 also lay within the 
impact zones of other firing sites at TA-15 and -39. Field inspection and extensive site
employee interviews have provided no evidence that shrapnel has ever impacted Frijoles 
Mesa. The group leader currently responsible for T A-15 firing sites has stated that during 
the past 20 yr, no HE shots capable of projecting debris onto TA-49 have been 
conducted and that the likelihood is very small that fragments of metal were projected 
onto TA-49 even during larger shots in the 1950s and 1960s (Penneman 1991b). 

The possibility that small amounts of uranium-238 shrapnel have impacted T A-49 from 
adjacent firing sites is very small but cannot be excluded categorically. If impact has 
occurred, the shrapnel would be exceedingly difficult to locate and the likelihood is very 
small that levels of uranium exceeding action levels currently exist. By NFA Criteria 1 and 
2 of Section 8.1, no further action 1s proposed. 

8.9 HOT Firing Pit 

The Hazardous Devices Team (HOT) occasionally uses a firing pit in the HOT areil'Or- ~ 
training with common high explosives (Figure 1.3-3). Figure E-3 shows a recent view over 
this area. 

In 1989, the firing pit was used on a limited emergency basis for the detonation of small 
quantities (less than 1 kg) of unstable, reactive chemicals collected elsewhere at the 
Laboratory (Mcinroy 1991). This emergency activity, as well as the use of common 
explosives, is allowable under ACRA regulations. 

Gross alpha and gross gamma analysis of 15 soil samples from locations distributed 
around the HOT area showed only background radionuclide levels in 1990 (Eller 1991a). 

Neither the HE training activities nor the one-time small-scale chemicals detonation is 
expected to have generated contamination above action levels, and no other hazardous 
or radioactive materials are believed to have been used in this area at any time. No further 
action is proposed by NFA Criterion 1 listed in Section 8.1. 
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Figure 8.5-1 
May 1954 aerial photo showing 
the locations of possible borrow 
pits along State Road 4. 
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PROJECT MANAGEMENT PLAN 

This annex addresses the project management plan requirements of the HSWA Module (Task II, 
E., p. 39) of the Laboratory's RCRA Part B Permit (EPA 1991) and presents the technical 
approach, management structure, schedule, budget, and reporting milestones for 
implementation of the TA-49 OU RFI as set forth in this work plan. The project management plan 
for the TA-49 OU RFI is an extension of the ER Program project management plan given in Annex 
I of the IWP (LANL 1991) and contains no significant departures from the IWP guidelines. 

I. 1 Technical Approach 

The technical approach employed for investigation of the T A-49 OU RFI is described in Sections 
2.3.1 and 5.6 of this OU work plan. Figure 1.1-1 contains a logic diagram for the TA-49 RFI. The 
approach used for TA-49 is based on the ER Program's overall technical approach to the RFI/CMS 
process as described in Chapter 3 of the IWP (LANL 1991 ). The following key features 
characterize the ER Program approach: 

• 

• 

• 

• 

use of action levels as criteria to trigger a corrective measures study (CMS); 

phased sampling approach to site characterization; 

decision and cost effectiveness analysis to support the selection of remedial 
alternatives; and 

the application of the "observational" or "streamlined" approach to the RCRA 
Facility Investigation (RFI)/CMS process as a general philosophical framework. 

The general philosophy is to develop and iteratively refine the T A-49 OU conceptual model 
through carefully planned stages of investigation and data interpretation. The data gathered and 
subsequent interpretation will be used to define nature and extent of contamination, and the 
likelihood for waste migration, at the TA-49 OU. An objective is to support interim corrective 
measures or a corrective measures study using the minimum data necessary. 

The technical objectives of the TA-49 OU RFI, as presented in Chapters 5-7, of this OU work plan 
are as follows: 

• Identity contaminants present at each SWMU 

• Determine the vertical and lateral extent of the contamination at each SWMU 
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• 

• 

• 

• 

Identify contaminant migration pathways 

Acquire sufficient information to allow quantitative migration pathway modeling 
and risk assessment 

Provide data necessary for the assessment of potential remedial alternatives 

Provide the basis for detailed planning of corrective measures studies (CMS) 

I. 1 . 1 Technical Implementation Rationale 

The scheduling of the RFI investigations for the T A-49 OU is shown in Table 1.1-1 of this annex 
and in Table EXEC-2 and Figure EXEC-4 of the executive summary. Figure EXEC-3 of the 
Executive Summary contains a site diagram and SWMU list for the TA-49 OU. 

Several relatively independent investigation paths comprise the schedule logic and the 
investigation rationale, listed as follows: 

• SWMUs in areas other than Materials Disposal Area AB (MDA AB) or Area .11 
--~ '---·~ 

• Area 11 

• MDAAB 

• Baseline characterization (away from SWMU areas) 

• Borehole monitoring 

Investigations of SWMUs In areas other than MDA AB and Area 11 

Investigations of SWMUs located in areas other than MDA AB and Area 11 are described in 
Sections 6.3-6.6 of this OU work plan. The characterization studies are designed primarily to 
determine whether contaminants exist above levels of concern in these areas. Only a single 
phase of investigation requiring about one year to complete is expected to be required for these 
areas. The RFI is expected to lead to recommendations of minimal remedial action or no further 
action (NFA) for these SWMUs, because the lack of significant contamination at these SWMUs 
probably will have been demonstrated. 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

1-2 May 1992 



Project Management Plan Annex I 

Area 11 Investigations 

Phase I and II investigations of Area 11 are described in Section 6.2. These investigations 
primarily are designed to delimit the contaminated surface area and subsurface volume known to 
exist in Area 11. Limited characterization of transport-related properties of Area 11 soils also is 
proposed. Contingent upon the results of Phase I, a second phase of investigation may or may 
not be required. 

MDA AB Investigations 

Phase I and II investigations of MDA AB is described in Chapter 7 and primarily involves the 
following elements: 

• Characterization of the nature and extent of surface and near-surface 

contamination. 

• 

• 

Characterization of subsurface structure, hydrology, and other site geotechnical 

characteristics which relate to modeling of the transport of deeply buried 
contaminants in the hydronuclear shafts. 

Specific studies to clarify the origin and significance of water in Core Hole 2 . 

It is likely that Phase II investigations and a CMS will be required for MDA AB. 

Baseline Characterization (away from SWMU areas) 

In Section 6.1, lmited Phase I baseline characterization is proposed which consists of the 
following elements: 

• 

• 

• 

Analysis of a small number of soil and sediment samples well away from known 
TA-49 SWMUs to define site background levels and to confirm that contaminants 
have not migrated to the perimeter of the operable unit. 

Surface geologic characterization of site stratigraphy, structure, drainage, 

and erosional characteristics. 

Development of a hydrogeologic base map addressing stratigraphic sections, 
geomorphology, hydrology, and joint/fracture information. 
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Borehole Monitoring 

Sampling of the existing deep test wells DT-5A, DT-9, and DT-10 will be conducted on a quarterly 
basis during Phase I and on an annual basis thereafter. 

1.1.2 Priorities 

The management priorities for the TA-49 RFI are as follows: 

• MDA AB contains by far the largest inventory of contaminants at TA-49 
and is the most likely area to require a second phase of investigations and 
long-term surveillance. Therefore. the primary focus of the RFI is on 
MDA AB and work at this area should receive preferential scheduling 
and funding. 

• Characterization of the source of water in Core Hole 2 should receive the 

highest priority in the investigation of MDA AB. 

• 

• 

• 

--- ·--.........- - . .: 
Area 11 is the only other area of T A-49 which is likely to contain contaminants at 

levels of concern. Therefore, the investigation of Area 11 is second in priority 
only to that of MDA AB. 

SWMUs other than MDA AB and Area 11 are of lower priority because it is 

expected that the RFI will confirm that significant levels of contamination do not 
exist in these areas. 

Basic information and data obtained from the baseline characterization are 

needed as a basis for comparison with SWMU-specific data. Except 
for groundwater monitoring as mentioned above, the proposed baseline 

characterization can be carried out at any time during Phase I. 

1.2 Schedule 

General schedule requirements for the Laboratory's ER program are described in Annex I 
(Program Management Plan) of the IWP. Appendix S of the IWP contains a projected RFI/CMS 
schedule for the RFI/CMS process for the TA-49 OU, through the completion of the final CMS 
report. A revised version of this schedule was recently completed as Activity Data Sheet (ADS) 
1144 and submitted for incorporation in the DOE Environmental Restoration and Waste 
Management Five-Year Plan. This plan is a key budget planning document for the DOE-wide ER 
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program. The RFI/CMS schedule and proposed baseline budget submitted recently to DOE for 
the TA-49 RFI (ADS 1144) is provided in Table 1.1-1 of this OU work plan. 

Implementation of RFI activities is contingent upon regulatory review and approval of the TA-49 
OU Work Plan and upon the availability of funding. If the detailed costing of this OU work plan 
exceeds the planned budget for these years. budgetary resolution will have to be accomplished 
either by a petition to DOE for additional funding through a change-control procedure or by 
extension of the RFI schedule. 

The assumptions used to generate this schedule include the following: 

• 

• 

• 

• 

• 

• 

• 

Review and approval of the TA-49 OU RFI work plan. and supporting project 

plans by regulatory agencies will be completed by August, 1992. 

Certain tasks (e.g., baseline and Area 2 characterization) may be 

initiated before regulatory agencies grant final approval of the work plan. 

The schedule assumes that an adequate number of support personnel (e.g., 

HSE technicians and trained drilling contractors) will be available. 

EPA approval of technical memoranda/work plan modifications (including EPA 

comments, Laboratory revision, and final EPA approval) is assumed to take two 
months, of which one month is allowed for EPA review and comment, and one 
month for revisions. 

Phase II investigations are expected to be required only at MDA AB and Area 11 . 

The Phase I work scheduled in the first two investigation years (1993 and 1994) 

is constrained by planned DOE budgets for fiscal years FY 93 and FY 94. 

Where possible, extensive field work will not be scheduled between 
November 15 and March 15 each year, to allow for inclement weather. 

1.3 Reporting 

Results of RFI field work will be presented in three principal documents: quarterly technical 
progress reports, technical memoranda/work plan modifications, and the RFI Report. The 
purpose of each of these reports is detailed below. A schedule for submission of Phase I draft 
and final reports is summarized in Table EXEC-2 of the Executive Summary. 
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I. 3.1 Quarterly Technical Progress Reports 

As the TA-49 OU RFI is implemented, technical progress will be summarized in quarterly technical 
progress reports, as required by the HSWA module of the Laboratory's RCRA Part B operating 
permit (Task V, C, page 46). Detailed technical assessments will be provided in technical 
memoranda/work plan modifications. 

I. 3. 2 Technical Memoranda/Work Plan Modifications 

Technical memoranda/work plan modifications will be submitted for work conducted on TA-49 
SWMUs. These documents will function as interim reports on portions of the RFI effort because 
of the mutti-year time frame which will be required for completion of RFI field work. In other words, 
these technical memoranda will serve as partial RFI Phase I reports summarizing the resutts of 
initial site characterization activities and as panial RFI Phase II work plans describing the follow-on 
activities being planned (including any modifications to field sampling plans suggested by initial 
findings). 

1.3 RFI Report 

The RFI report for the TA-49 OU will summarize all field work conducted during the RFI. As 
required by the HSWA module of the Laboratory's RCRA Part B operating permit, the Laboratory 
will submit an RFI report within 60 days of completion of the RFI. As stated in Chapter 3 of the IWP 
(LANL 1991), the RFI Report will describe the procedures, methods, and results of field 
investigations and will include information on the type and extent of contamination, sources and 
migration pathways, and actual and potential receptors. The report will also contain adequate 
information to support delisting of sites that require no further corrective action. 

1.4 Budget 

The schedule presented above is based on fixed budgets for the first two years of the RFI and 
preliminary cost analysis which is subject to significant uncertainties. The fixed budgets in fiscal 
years 1992 and 1993 (FY 92 and FY 93) are based on expected DOE funding levels shown in 
Table 1.1-1, and these are subject to change depending upon funding allocations actually made. 
A change control process is required to augment these funding levels. Because DOE funding 
requests are set two years in advance, the first year in which the TA-49 OU RFI is not constrained 
by previous budget estimates will be FY 94. Funding requests for FY 94 and beyond will reflect 
the cost and schedule that most efficiently complete the RFI plans. As pointed out above, the 
costing is being refined and is subject to considerable uncertainties at the present time. 
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1.5 TA-49 OU Organization and Responsibility 

The organizational structure for the ER Program is presented in Section 2.0 of the LANL ER 
Program Quality Program Plan (QPP) (Annex II of the IWP, LANL 1991). ER Program personnel 
are identified to the Technical Team Leader and OU Project Leader level in the QPP and in 
Figures 1.5-1 and 1.5-2 of this annex. Section 2.0 of the QPP identifies line authority and 
personnel responsibilities tor each position identified in the figure. 

Records of qualifications and training of all field personnel wori<ing on the RFI for the T A-49 OU will 
be kept as ER Records [see Annex IV of the IWP, Records Management Plan (AMP)]. Technical 
Contributors to the TA-49 work plan are listed in Appendix H of this OU work plan. 

The following are the responsibilities of the positions identified in Figures 1.5-1 and 1.5-2: 

T A-49 OU Project Leader 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

oversees day-to-day RFI operations, including planning, scheduling, and 
reporting technical and related administrative activities; 

ensures preparation of scientific investigation planning documents and 

procedures; 

prepares monthly and quarterly reports for the Project Manager (PM); 

oversees subcontractors, as appropriate; 

coordinates with technical team leaders; 

conducts technical reviews of the milestones and final reports; 

Interfaces with the ER Quality Program Project Leader (QPPL) to resolve quality 

concerns and to coordinate with the QA staff for audits; 

complies with the LANL ER Program Health and Safety (H&S), records 

management, and community relations requirements; 

oversees RFI field work and manages the field teams manager; and 

complies with the Laboratory's technical and QA requirements for the 
LANL ER Program. 
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Technical Team Members 

Technical team members are responsible for providing technical input for their discipline 
throughout the RFI/CMS process. Technical team members have participated in the 
development of the T A-49 OU work plan and the individual field sampling plans and will continue 
to participate in the field work, data analysis, report preparation, work plan modifications, and 
planning of subsequent investigations as necessary. 

The primary disciplines currently represented on the T A-49 OU technical team are geology 
hydrology, geochemistry, statistics, biology, archeology, and health physics. The composition of 
the technical team may change with time as the technical expertise needed to implement the T A-
49 OU RFI changes. 

TA-49 OU Field Teams Manager 

• oversees day-to-day field operations; 

• conducts planning and scheduling for the implementation of the RFI field 

activities detailed in Chapters 6 and 7; and 

• manages field team members . 

Field Team Leader 

The Field Teams Manager will assign field work to Field Team Leaders for implementation in the 
field. Each Field Team Leader will direct the execution of field sampling activities, using crews of 
field team members as appropriate tor the activity. Field Team Leaders may be Laboratory or 
contractor personnel. 
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Field Team Member(s) 

Field Team Members may include, as appropriate 

• sampling personnel, 

• site safety officer, 

• geologists, 

• hydrologists, 

• health physicists, and 

• other applicable disciplines . 

All teams will have, at a minimum, a site safety officer and a qualified field sampler. They are 
responsible for conducting the work detailed in field sampling plans, under the direction of the 
field team leader. Field team members may be Laboratory or contractor personnel. 
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ANNEX II 

TECHNICAL AREA 49 OPERABLE UNIT 1144 
QUALITY ASSURANCE PROJECT PLAN 
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2. 0 LIST OF ACRONYMS 

A complete list of acronyms used in this QAPjP are given in the Section entitled 
"Acronyms" at the beginning of this OU Work Plan. 

3. o Project Description 

3. 1 Introduction 

This Technical Area (TA)-49 Operable Unit (OU) 1144 RFI [Resource Conservation and 
Recovery Act (RCRA) Facility Investigation] Quality Assurance Project Plan (QAPjP) is 
tiered to the Los Alamos National Laboratory (LANL) Environmental Restoration (ER) 
Program Generic QAPjP issued as a controlled document by the LANL ER Program. 
Information that is specific to the TA-49 OU RFI QAPjP is presented in detail in this 
document. Information that is covered by the LANL ER Program Generic QAPjP, or is 
presented elsewhere, has been referenced to that specific document chapter. The 
section titles and numbers in this T A-49 QAPjP correspond directly to those contained in 
the Generic QAPjP for the LANL ER Program. 

This TA-49 OAPjP integrates the U.S. Environmental Protection Agency (EPA) 16-point 
QAMS-005/80 guidance (EPA 1980), as well as the ASME NQA-1-1989 edition of 
"Quality Assurance Program Requirements for Nuclear Facilities (ASME 1989) (as 
specified in DOE Order 5700.6C). The integration is described in Section 3, Quality 
Assurance Program, of the LANL ER Quality Program Plan (QPP), which was issued as a 
controlled document by the ER Program. 

3.2 Facility Description 

A facility description of Los Alamos National Laboratory is presented in Subsection 2.0 of 
the IWP (LANL 1991, 0553). Historical information directly relevant toTA-49 is presented 
in Chapters 1-8 of this OU Work Plan. 

3.3 Environmental Restoration Program 

A description of the ER Program is presented in Sec. 3.0 of the IWP. 
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3.4 Project Description 

3.4.1 Project Objectives 

Project objectives are outlined in Chapter I of this OU Work Plan. 

3.4.2 Project Schedule 

Project activity dates are presented in the Executive Summary and Annex I (Project 
Management Plan) of this OU Work Plan. 

3.4.3 Project Scope 

The scope of this project is presented in Chapter 1 of this OU Work Plan. 

3.4.4 Background Information 

Background information is presented in Chapter 3 of this OU Work Plan. 

3.4.5 Data Usage 

Information regarding data usage and data users is presented in Chapter of this OU Work 
Plan. Data collected during the RFI at the T A-49 OU will be used to determine whether a 
source of contamination is present and, if present, to determine the extent of 
contamination at SWMUs or SWMU aggregates, as detailed in the field sampling plans in 
Chapters 6 and 7. The investigation should provide sufficient date for a baseline risk 
assessment and corrective measures study. Appendix C prov! 1es an overview of 
important aspects of data analysis for the TA-49 OU. Data collected c.uring the RFI will be 
input into the Facility for Information Management, Analysis and Display (FIMAD) following 
the ER Records Management Procedure AP-02.1 and analyzed, as appropriate, using 
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statistical techniques. kriging, 2- and 3-dimensional modeling, or other appropriate 
methods (see IWP Annex IV and IWP updates for additional details of FIMAD 
developments). 

4. 0 Project Organization and Responsibility 

The overall organizational structure of the ER Program is presented in Sec. 2.0 of the 
LANL ER Program QPP. Therein, ER program personnel are identified down to the 
technical team leader and operable unit project leader level, and personnel 
responsibilities and line authority are detailed. In addition, the Quality Assurance (QA) 
organizational structure is presented, and personnel quaiifications are detailed. 

Detailed information pertinent to the management organization tor TA-49 OU RFI is 
provided in Annex I of this OU Work Plan. Records of qualifications and training of all 
personnel working on the TA-49 OU RFI field work will be kept as ER Records (see Annex 
IV of this OU Work Plan). Additional information on general responsibilities of personnel 
is also in the Management Plan, Annex I of this OU Work Plan. 

5. 0 Quality Assurance Objectives for Measurement Data In terms of 
Precision, Accuracy, Representativeness, Completeness, and, 
Comparability 

5. 1 Level of Quality Control 

A table indicating the appropriate analytical levels for data uses at T A-49 is presented in 
table 5.8-1 of this OU Work Plan. Chapter 5 also outlines specific QA objectives for 
environmental media and parameters to be measured. 

5.1.1 Field Sampling 

A discussion of quality control samples for the ER Program is presented in Subsection 
6.1 of the LANL ER Program Generic OAPjP. The frequency and type of field quality 
control samples specified in the LANL ER Program Generic QAPjP will be used for 
chemical analyses of samples during the TA-49 OU RFI. 

Soil samples for geotechnical analyses will be collected during the TA-49 OU RFI as 
described in Chapter 6 of this OU Work Plan. These analyses will use either conventional 
laboratory procedures [e.g., American Society for Testing and Materials (ASTM)] or 

ANNEX/I 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

11-5 May 1992 



QA ProJect Plan 

SOPs. In contrast to samples submitted for chemical analyses, field quality control 
samples are not routinely associated with geotechnical samples. 

5.1.2 Field Measurements 

The quality control level for field measurements performed during the TA-49 OU RFI will 
follow the recommendations presented in Subsection 5.1.2 of the LANL ER Program 
Generic QAPjP. 

5.1.3 Analytical Laboratory 

The quality control level of effort for laboratory analyses for the TA-49 OU RFI will follow 
the recommendations specified in the EPA methods or the frequency presented in Table 
V.2 of Subsection 5.1.3 of the LANL ER Program Generic QAPjP (). 

5. 2 Precision, Accuracy, and Sensitivity of Analyses 

The quality control acceptance criteria for laboratory analyses for precision, accuracy, and 
sensitivity of analyses for the T A-49 OU RFI will use the methods and detection limits 
specified for the EPA and DOE methods presented in Subsection 5.2 of the LANL ER 
Program Generic QAPjP. Specifically, the following will be used at the TA-49 OU: 

• Table V.3 for volatile organic compounds 

• Table V.4 for semivolatiles 

• Tables V.5 and V.6 for polychlorinated biphenyls (PCBs) except that 
organochlorine pesticides are not included in the work at the T A-49 OU 

• Table V.7 for inorganics 

• Table v.a for radionuclides 

• Table V.9 for miscellaneous analytes 

• Table V.1 0 for high explosives 
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Any specific analyte identified in the tables listed above may be included in the RFI 
investigations at the TA-49 OU. Broad categories not included for work at the T A-49 OU 
are the pesticides (included in Tables V.5 and V.6). 

5.3 Quality Assurance Objectives tor Precision 

The quality assurance objectives for precision of laboratory analyses for TA-49 OU RFI 
samples will follow the EPA guidance specified in Subsection 5.3 and Table V.11 of the 
LANL ER Program Generic QAPjP. 

5.4 Quality Assurance Objectives for Accuracy 

The quality assurance objectives for accuracy of laboratory analyses forT A-49 OU RFI 
samples will follow the U.S. EPA guidance specified in Subsection 5.4 and Tables V.11 
and V.12 of the LANL ER Program Generic QAPjP. 

5.5 Representativeness, Completeness, and Comparability 

The field sampling plans in Chapters 6 and 7 of this OU Work Plan were developed to 
meet the sample representativeness criteria described in Subsection 14.3 of the ER 
Program Generic QAPjP. 

Completeness of analytical data from the T A-49 OU RFI will be calculated according to the 
formula presented in Subsection 14.4 of the ER Program Generic OAPjP (). The quality 
assurance objective for analytical data completeness for the LANL ER Program is 90%, 
which is also the objective for the TA-49 OU RFI. 

Data comparability for the TA-49 OU RFI will be achieved through the use of standard 
sampling and analytical techniques. Sampling will be performed according to LANL ER 
Program Standard Operating Procedures (SOPs) listed in Appendix L of the IWP. 
Sample analyses will be performed according to analytical methods referenced in the 
LANL ER Program Generic OAPjP or this TA-49 QAPjP. Data results will be reported in 
appropriate units consistent with existing site data and applicable regulatory levels. 

5.6 Field Measurements 

Field laboratory measurements for the TA-49 OU RFI will be performed according to the 
Field Screening Techniques (Section 1 0.0) procedures described in the LANL ER 
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Program SOPs listed in Appendix L of the IWP. Adherence to the LANL ER Program 
SOPs will ensure the accuracy, precision. and completeness of the field measurement 
data. 

5.7 Data Quality Objectives 

All Data Quality Objective (DQO) elements are covered in Chapters 5, 6, and 7 of this OU 
Work Plan and in the LANL ER Program Generic QAPjP. 

DQOs and the development process for the TA-49 OU RFI are described in Chapters 2 
and 5 of this OU Work Plan and present specific objectives for each investigation unit. 

Data analysis, interpretation, statistical reprPsentativeness, and applicability to the 
conceptual model are discussed in Chapters 5 through 7. 

T A-49 OU RFI budget and schedule information relative to anticipated field and laboratory 
activities are summarized in the Executive Summary and described in greater detail in 
Annex I (Project Management Plan). 

6.0 Sampling Procedures 

Procedures for collecting soil and aqueous samples will be selected, as appropriate to the 
field investigation. from the LANL ER Program SOPs listed in Appendix L of the IWP. 

Information on required sample containers, volume, preservation, and holding times is 
presented in LANL ER Program SOP-01.02, "Containers, Sampling and Preservation", 
and in Section 6.0 of the LANL ER Program Generic QAPjP. 

The collection, management, and handling of ER Program environmental media samples 
is detailed in LANL ER Program SOP-01.04, "Sample Control and Documentation," and 
SOP-01.03, "Handling, Packaging, and Shipping of Samples". Also refer to LANL 
Section 6.0 and Subsection 7.5 of the LANL ER Program Generic QAPjP for additional 
ppinformation on proper sample management and coordination. 

6.1 Quality Control Samples 

A discussion of quality control samples for the ER Program is presented in Subsection 
6.1 of the LANL ER Program Generic QAPjP and the LANL ER Program SOP-01.05, 
"Field Quality Assurance/Quality Control Blank Samples". The frequency and type of 
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field quality control samples identified in the LANL ER Program Generic OAPjP will be 
followea for chemical analyses of samples during the TA-49 OU RFI. 

Soil samples for geotechnical analyses will be collected during the TA-49 OU RFI. In 
contrast to samples submitted for chemical analyses. field quality control samples are not 
routinely associated with geotechnical samples. Quality control for geotechnical sample 
analysis results is prescribed in the specific laboratory procedure. An additional measure 
of quality control for geotechnical samples is achieved by the collection and submittal to 
the laboratory of a sufficient volume of sample. A large sample volume may provide for 
reanalysis of an individual sample in the event results from the initial aliquot did not meet 
specific method requirements. 

6.2 Sample Preservation During Shipment 

Information on sample preservation during shipment is presented in LANL ER Program 
SOP, "Containers, Sampling and Preservation" and in Subsection 6.2 of the LANL ER 
Program Generic QAPjP. 

6.3 Equipment Decontamination 

Equipment decontamination is described in Subsection 6.3 of the LANL ER Program 
Generic QAPjP and in LANL ER Program SOP-02.01, "General Equipment 
Decontamination" LANL ER Program SOP-01.06, "Management of RFI Generated 
Waste", provides information for proper handling and disposition of wash water and other 
materials generated during equipment decontamination and other RFI field activities. 

6. 4 Sample Designation 

Samples will be assigned a unique alphanumeric identifier to provide chain-of-custody 
control during the transfer of samples from the time of collection through analysis and 
reporting. This information is detailed in LANL ER Program SOP-01.04, "Sample Control 
and Documentation". 

7. 0 Sample Custody 
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7. 1 Overview 

Field and laboratory sample chain-of-custody procedures are described in Subsection 7 
of the LANL ER Program Generic QAPjP. These procedures will be followed for sampling 
activities conducted during the T A-49 OU RFI. The LANL ER Program SOP-01.04, 
"Sample Control and Documentation" (LANL 1991 a), also provides the guidance for 
chain-of-custody procedures, including example chain-of-custody records and tags. 

7. 2 Field Documentation 

A sample numbering system developed for the LANL ER Program uniquely identifies 
each boring location, monitor well, and sample collected. The LANL ER Program 
numbering system, including standard sample identifiers. identifiers for quality control 
samples, and the code system to be used is detailed in LANL ER Program SOP-01.04, 
"Sample Control and Documentation". 

Section 7.2 of the LANL ER Program Generic QAPjP provides sample documentation 
guidance for field personnel involved with sample collection activities. The LANL ER 
program numbering system will be followed for all sampling activities conducted during 
the TA-49 OU RFI. All field data collection forms will be reviewed by the TA-49 Field 
Teams Manager, or a technical reviewer designee, before being submitted to the LANL 
ER Records Processing Facility. Incorrect entries will be crossed out with a single line and 
signed and dated by the person originating the entry and the T A-49 field teams manager 
or a technical reviewer designee. 

7 . 3 Sample Management Facility 

Section 7.3 of the LANL ER Program Generic OAPjP provides a discussion of the ER 
Program activities coordinated by the LANL ER Program Sample Management Facility 
( SMF). The activities described will be accomplished for the TA-49 OU RFI effort. 

7. 4 Laboratory Documentation 

Laboratory custody procedures associated with sample receipt, storage, preparation, 
analysis, and general security are described in Subsection 7.4 of the LANL ER Program 
Generic QAPjP. These procedures will be followed by all laboratories participating in 
chemical analysis of samples generated during the TA-49 OU RFI. 
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Laboratories providing radiological and geotechnical analyses of TA-49 OU RFI samples 
also will follow chain-of-custody and record-keeping procedures as described in 
Subsection 7.4 of the LANL ER Program Genenc OAPjP. Sample storage for these 
samples will be according to requirements described in the analysis procedure or in the 
QA Plan of the laboratory. Sample tracking of these samples will be according to 
requirements described in the OA Plan of the laboratory. 

Acquisition of appropriate OA manuals for all TA-49 OU RFI participating laboratories. 
including LANL EM-9, is the responsibility of the LANL SMF. 

7. 5 Sample Handling, Packaging, and Shipping 

Sample handling, packaging, and shipping procedures are referenced in Subsection 7.5 
of the LANL ER Program Generic QAPjP and in LANL ER Program SOP-01.03, "Guide to 
Handling, Packaging and Shipping of Samples". 

7. 6 Final Evidence File Documentation 

Final evidence file documentation is described in Subsection 7.6 of the LANL ER 
Program Generic QAPjP and in the Records Management Program Plan, Annex IV of the 
IWP. TA-49 OU RFI activities will follow these ER Program-wide procedures. SOPs will be 
developed, reviewed, and approved if needed. 

8.0 Calibration Procedures and Frequency 

8. 1 Overview 

Section 8 of the ER Program Generic OAPjP contains information on the calibration 
procedures and frequency of calibration for both field and laboratory equipment. As 
appropriate, additional information is also referenced to the ER Program SOPs (listed in 
Appendix L of the IWP) and the manufacturer's equipment manual. 

8. 2 Field Equipment 

Section 8.2 of the ER Program Generic QAPjP contains general information on use and 
calibration of field equipment. Calibration procedures and frequency of calibration of any 
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equipment used in the field is described in the specific SOP governing the use of the 
equipment. 

8. 3 Laboratory Equipment 

Section 8.3 of the ER Program Generic OAPjP contains general information on the 
calibration procedures and frequency of calibration for laboratory equipment. Specific 
instrument calibration procedures for various analytical instruments are described in detail 
in the OA manuals of the participating laboratories. 

9. 0 Analytical Procedures 

9. 1 Overview 

Subsection 9.1 of the ER Program Generic QAPjP provides an overview of analytical 
procedures. Appropriate SOPs, as listed in Appendix L of the IWP, will be followed. 

9. 2 Field Testing and Screening 

Subsection 9.2 of the LANL ER Program Generic OAPjP describes field testing and 
screening. Appropriate SOPs, listed in Appendix L of the IWP, will be followed. 

9 . 3 Laboratory Methods 

The analytical methods to be used for the TA-49 OU RFI for aqueous and soil/sediment 
samples are those presented in Subsection 9.3 of the ER Program Generic QAPjP. All 
of the analytical methods presented there are applicable to the TA-49 OU RFI with the 
exceptions noted in Subsection 5.2 above; pesticides will not be analytes in this 
investigation. Where those analytes appear in Tables IX.1 and IX.2 of Sec. 9 of the LANL 
ER Program Generic QAPjP, they do not apply to the TA-49 OU RFI. 

1 0. 0 Data Reduction, Validation, and Reporting 
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1 0.1 Data Reduction 

Field and laboratory data reduction for the T A-49 OU RFI will follow the protocols 
described in Subsection 10.1 of the LANL ER Program Generic OAPjP. 

1 0.2 Data Validation 

Field and laboratory data validation for the T A-49 OU RFI will follow the protocols 
described in Subsection 10.2 of the LANL ER Program Generic OAPjP except no 
reagent blanks are planned. 

10.3 Data Reporting 

Field and laboratory data reporting for the TA-49 OU RFI will be as described in 
Subsection 10.3 of the LANL ER Program Generic OAPjP. 

11.0 Internal Quality Control Checks 

11.1 Field Sampling Quality Control Checks 

A discussion of field quality control samples for the ER Program is presented in 
Subsection 11.1 of the LANL ER Program Generic QAPjP. The frequency and type of 
field quality control samples identified in the LANL ER Program Generic OAPjP will be 
followed, in general, for chemical analyses of samples during the TA-49 OU AFI. 

11.2 Laboratory Quality Control 

The types and frequency of internal quality control samples that apply to TA-49 OU RFI 
laboratory activities will follow those presented in Subsection 11.2 of the ER Program 
Generic OAPjP. 

ANNEX/I 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

11-13 May 1992 



OA Project Plan 

1 2. 0 Peformance and System Audits 

Performance and system audits for field and laboratory operations will be conducted 
during the T A-49 OU RFI. These audits will be performed as identified and referenced in 
Subsection 12 of the LANL ER Program Generic OAPjP. 

1 3. 0 Preventive Maintenance 

1 3. 1 Field Equipment 

Preventive maintenance requirements for T A-49 OU RFI field equipment will follow 
specifications described in Subsection 13.1 of the LANL ER Program Generic OAPjP. 
Additional information is detailed in the ER Program SOPs and in the applicable 
equipment owner's manual, which define the required equipment checks for each type of 
field equipment. 

13.2 Laboratory Equipment 

T A-49 OU RFI preventive maintenance requirements for laboratory equipment will follow 
the specifications described in Subsection 13.2 of the LANL ER Program Generic 
QAPjP. 

1 4. o Specific Routine Procedures used to Assess Data Precision, 
Accuracy, Representativeness, and Completeness 

1 4. 1 Precision 

Analytical precision for T A-49 OU RFI data will be calculated according to the formula 
presented in Sec. 14.1 of the ER Program Generic OAPjP. 
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1 4. 2 Accuracy 

Analytical accuracy of TA-49 OU RFI data will be calculated according to the formula 
presented in Sec. 14.2 of the ER Program Genenc OAPjP. 

14.3 Representativeness 

The field sampling plans in Chapters 5 through 7 of this OU Work Plan were developed to 
meet the sample representativeness criteria described in Subsection 14.3 of the ER 
Program Generic OAPjP. 

1 4. 4 Completeness 

Completeness of analytical data from the TA-49 OU RFI will be calculated according to the 
formula presented in Subsection 14.4 of the ER Program Generic OAPjP 

The quality assurance objective for analytical data completeness for the LANL ER 
Program is 90%, which will also be the objective for the TA-49 OU RFI. 

1 5. 0 Corrective Action 

1 5. 1 Overview 

The procedures, reporting requirements. and authority for initiating corrective action 
during the T A-49 OU RFI will follow those defined in Sec. 15 of the ER Program Generic 
QAPjP and in LANL-ER-QP-01.30, "Deficiency Reporting." 

1 5. 2 Field Corrective Action 

Field corrective actions required during the TA-49 OU RFI will follow the process defined 
in Subsection 15.2 of the ER Program Generic OAPjP. 
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1 5. 3 Laboratory Corrective Action 

Laboratory corrective actions required during the T A-49 OU RFI will follow the process 
defined in Sec. 15.3 of the ER Program Generic OAPjP. 

1 6. 0 Quality Assurance Reports to Management 

1 6. 1 Field Quality Assurance Reports to Management 

The TA-49 Field Teams Manager or a designee will provide a monthly field progress 
status reoort to the LANL ER Program Manager. This report will consist of the information 
identified in Subsection 16.1 of the ER Program Generic OAPjP. 

1 6. 2 Laboratory Quality Assurance Reports to Management 

The laboratory QA reports identified in Subsection 16.2 of the ER Program Generic 
QAPjP will be prepared during the TA-49 OU RFI. 

1 6. 3 Internal Management Quality Assurance Reports 

The internal management QA reports identified in Subsection 16.3 of the ER Program 
Generic QAPjP will be prepared during the TA-49 OU RFI. 
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Attachment A ·-- Data Quality Objective 

Appendix A of The Generic QA Project Plan contains a scenario illustrating a data quality 
objective. 

General Data Quality Objectives and the development process for the TA-49 OU RFI are 
described in Sections 2.2 and 5.8 of this OU Work Plan. The sampling plan chapters 
(Chapters 6 and 7) describe more specific data quality objectives and contain lists of data 
needs, location figures, and sampling and anaiytical requirement tables that are specific to 
each SWMU. 

Data analysis. interpretation. statistical representativeness, and applicability to the 
conceptual moael are discussed in Chapters 5 through 7 of this OU Work Plan. 

Attachment 8 --- Quality Assurance/Quality Control Definitions 

Quality Assurance/Quality Control definitions presented in Appendix B of the LANL ER 
Program Generic OAPjP are applicable to activities described in this TA-49 OU RFI 
OAPjP. 

Attachment C --- List of References for T A-49 QAPjP 

LANL ER Program Generic QAPjP 

(EPA 1980); 

(ASME 1989); 

(LANL 1991, 0553); 

LANL ER Program SOPs: 

(Gladney and Gautier 1991); 

issued as a controlled document by the LANL 
ER Program 

US EPA QAMS-005/80 

NQA-1-1989 

LANL Installation OU Work Plan 

issued as controlled documents by the LANL 
Program 

HSE Chemistry Lab QAPP 
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Editor's Note: The following guidance has been issued by the 
Laboratory ER Program Office regarding operable unit-specific 
Health and Safety Plans (Annex Ill of the TA-49 RFI Work Plan): 

For consistency across Operable Units, a generic Operable Unit 
Health and Safety Plan is being developed by the Laboratory ER 
Program Office. This generic plan is not yet available but will be 
available in time for adaptation to the TA-49 Operable Unit and 
inclusion in the May 20, 1992 submission to EPA. 
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-:-,e ~ec8ras Management ProJect Plan : RMPiP1 for the Environmental Restoration i ERl 
:Jrogram :s descnbed in Annex IV of the lnstallatton Work Plan (IWPI. ~ile purooses ot the 
~MPjP e.re to meet requtrements for protecting ana managing records (tncluding tecllntcal 
jatal. ::; orovtde an ongoing tool to suppon the techntcal efforts of the Laboratory ER 
acttvttles. and to functton as a support system tor management dectstons throughout the 
!ife ot the ER program. The RMPjP establishes general guidelines for managing recoras. 
regardless of their physical form or characteristiCS. that are generated and/or used by the 
t:R Program at the Laboratory. The RMPjP wtll be tmplemented conststently to meet 
Quality Program requtrements and previae an audited and legally aefenstble system tor 
recoras management. The followtng statutory definition of a record will be used (44USC 
3301): 

;:iecords are defined as "books. papers. maps. photographs. machine 
·eadable materials. or other documentary materials. regardless of physical 
'orm or charactenstics aoproonate tor preservation.because of the 
nformational value of the data in them.· 

Section 2 of IWP Annex IV describes the implementation of the RMPjP. The TA-49 OU 
will follow those procedures. which are summarized briefly below. As the RMPjP is 
developed further to support OU needs, additional detail will be provided in annual 
updates to the IWP. 

The RMPjP incorporates a threefold approach based on records control and commitment 
to Quality Program guidelines: a structured work flow for record packages, the use of 
approved procedures, and the compilation of a referable information base. ER record 
packages will consist of records that are specifically identified in QP, AP, SOP, or ER work 
plans: or records identified at the discretion of ER personnel as being essential to the 
program. Record packages are handled through a structured work flow and processing 
scheme. All stages of records management. including records identification. review. 
indexing, submittal, correction, retrieval. access, and retention. are governed by the 
records management procedure (LANL-ER-AP-02.1, R1 ). Additionally, the document 
control procedures exist (LANL-ER-AP-01.3, RO: LANL-ER-AP-01.4, RO; LANL-ER-AP-
01.5, RO). 

Record packages and data will be protected in, and accessed through, the referable 
information base. The referable information base is comprised of two parts as follows: the 
records processing facility (RPF) and the Facility for Information Management, Analysis, 
and Display (FIMAD). The RPF assigns record package identifiers upon request from the 
originator and serves as the facility for receiving and processing ER Program record 
packages to prepare them for delivery to the FIMAD. The RPF also functions as an ER 
Program reference library for information that either is not feasible or not desirable to store 
in the FIMAD. The FIMAD will provide the hardware and software necessary for data 
capture. display, and analysis. Configuration management will be the means of 
accounting for, controlling, and reporting the planned and actual design components of 
the FIMAD. Specific details about the structure and use of the FIMAD are given in IWP 
Annex IV. Sec. 3.0. 
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Records w11l be protected throughout all stages of the process. as descnbed in Sec. 4 0 
of IWP Annex IV and in LANL-ER-AP-02.1. RO. The originator is responsible for 
protecting records until they are submitted to the RPF. Protection by the originator will be 
commensurate with the value of the information contained in the record. Upon receipt of 
a record package, the RPF will store the original of the record package in 1-hour, fire-rated 
equipment and send a copy of the package to the FIMAD. The FIMAD will electronically 
capture the record package and return the copy of the record package to the RPF. The 
RPF will then send the original record package to a dual storage area for long-term 
storage. 

Section 5.0 Of IWP Annex IV notes two exceptions to the records storage process. 
Because of their confidential nature, medical information will be maintained by the 
Laboratory·s Occupational Medicine Group (HSE-2). For convenience, training records 
will be maintained by the Safety and Risk Assessment Group (HSE-3); the FIMAD will only 
contain information about the completion of training, the dates of required refresher 
training, ana the location of training records. 

Regulatory requirements for reporting, including data types and report frequency, will be 
delineated. A records retention schedule will also be developed. 

RCRA requires that records be made available to the public. The following two 
complementary approaches are being implemented: hard copy and electronic access. 
Hard copies of relevant records will be retained in a reading room accessible to the public. 
A work station or optical reading device will also allow public access to the FIMAD data 
base. 
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COMMUNITY RELATIONS PLAN FOR THE TA-49 OU 

1.0 Overview of Community Relations Plan 

A goal of the ER program is to provide timely and accurate information 
concerning currrent environmental conditions at LANL, and any potential 
environmental impacts to adjacent areas. The Community Relations Plan specific 
to the TA-49 OU follows the directives, goals, and regulatory requirements set 
forth in the Community Relations Program Plan (Annex V of theiWP). The CR 
plan is based on a current knowledge of public information needs and resources 
available to the Laboratory's ER Program staff. This overview details the 
community relations activities for the TA-49 OU during the RFI. 
As shown in Fig. V-1, public participation is required by regulation during the 
CMS. However, the Laboratory will provide opportunities for public 
participation during the five-year RFI process as detailed in Fig. V-2 and in this 
Annex. 

All information concerning ER program activities at the TA-49 OU will originate 
with, or be provided to the public, through the Community Relations Project 
Leader: 

Patricia Trujillo-Oviedo 
Acting Community Relations Project Leader 
Environmental Restoration Program 
Los Alamos National Laboratory 
P.O. Box 1663, MS M314 
Los Alamos, New Mexico 87545 
(505) 667-0808 

2.0 Community Relations Activities 

The following is a brief description of community relations activities to be 
conducted during RFI activities at the TA-49 OU. These activities are designed to 
address key concerns identified by the TA-49 OU team and the IWP. Because of 
the proximity of TA-49 to Bandelier National Monument, the importance of 
keeping mangangement at Bandelier informed of the status of activities is 
specifically acknowledged. 
Each activity, outlined on the following pages, is flexible and can be expanded or 
diminished in response to public information needs. 

Community Relations will enhance the ER Program mailing list to include former 
workers at TA-49 and current Bandelier management to keep them informed of 
meetings, activities, and schedules pertaining to the TA-49 OU. Furthermore, an 
informal dialogue will be maintained with the management at Bandelier National 
Monument to compliment the mailings and provide a faster means of response. 
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2.2 Fact Sheets 

Community Relations has developed a fact sheet with a simple map inset, which 
shows the boundaries of the site and summarizes site history and use, known 
contaminants of concern, and planned activities. The initial fact sheet became 
available in June 1991. Additional fact sheets updating progress at T A-49 will 
be developed based on progress and public information needs. 

2.3 Community Relations Reading Room 

As they are developed, documents and data associated with the TA-49 OU, such as 
the TA-49 OU RFI Work Plan, technical memoranda, the RFI report, and other 
reports will be available to the public at the Community Reading Room located at 
TriSquare, 2101 Trinity Drive, Suite 20, in downtown Los Alamos from 9 a.m. 
to 4 p.m. on Laboratory business days. A copy of the TA-49 OU RFI Draft Work 
Plan will be available at the Reading Room in June 1992. 

2.4 Public Information Meetings/Briefings/Response to Inquiries 

Once initial information has been gathered and a specific mailing list developed, 
there will be a public information meeting held in Los Alamos to introduce the 
public to forthcoming activities described in the work plan for the TA-49 OU. 
The TA-49 OU Project Leader, with the assistance of the Community Relations 
Project Leader, will present information and respond to questions and concerns 
raised by the public. Additional public information meetings will be held as 
needed or when significant milestones within the RFI process are reached. 
If a limited interest issue of concern is raised at a public information meeting, it 
may be necessary to hold a special briefing or to respond on a one-to-one basis to 
the inquiry. These inquiries will be coordinated by the Community Relations 
Project Leader and the TA-49 OU Project Leader. 

2. 5 Informal Public Review and Comment on the Draft TA-49 OU 
RFI Work Plan 

Public input regarding the field sampling proposed in the draft T A-49 OU RFI 
Work Plan {during EPA formal review of this document in forthcoming months) 
is encouraged. As appropriate, public input regarding numbers of samples, types 
of samples, and quality assurance samples (e.g., duplicate samples) will be 
incorporated into the final TA-49 OU RFI Work Plan. 
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Editor's Note: 

Additional engineering drawings related to the TA-49 
RFI are being compiled and will be included in the 20 May 
1992 submission to EPA. 
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APPENDIX C 

Field and Laboratory Investigation Methods 

C.1 Introduction 

C.1.1 Approach 

This chapter has been prepared to describe, in one place, the common elements that 
apply to the conduct of field investigations at all T A-49 SWMUs. The outline of this 
chapter is as follows: 

The objectives and technical approach for investigations at the T A-49 OU are described in 
Chapters 1-8 of this work plan. Key concepts presented there include: 

1 . OU-wide investigations which focus on general environmental characteristics 
and ambient levels of contaminant indicators. These investigations provide 
the framework within which SWMU-specific data will be evaluated. 

2. SWMU-specific characterization which focuses on the nature and extent of 
contamination and the potential waste for migration. 

3. Identification and planning of explicit phases of investigation. 

4. Evaluation of analytical data and reassessment of data needs at intermediate 
stages (according to the decision analysis and observational approaches). 

Listed below are several general concepts that apply to the T A-49 field investigation. 

1 . Radiological contamination is a general characteristic of T A-49 and a primary 
focus of SWMU-specific investigations. 

2. For all TA-49 SWMUs, release of any hazardous constituents would have 
been associated with the release of radioactive materials. 

3. Field surveys and field screening of samples can be used to identify gross 
contamination and can serve as Levell/11 data. 

4. Field laboratory analyses can be used to quickly provide Level II/III data to help 
guide field operations. 
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C.1.2 Field Operations. This chapter identifies aspects of the Laboratory's 
implementation of the RFI that are not duplicated in the SWMU-specific field sampling 
plans. Such aspects include the standard activities that will be used to support field 
operations as follows: 

• health and safety aspects of field operations, 

• Laboratory-required preliminary activities and support procedures, 

• identification and documentation of sampling locations, 

• sample handling and laboratory coordination procedures, 

• equipment decontamination procedures, and 

• management of wastes generated by sampling activities . 

C.1.3 Investigation Methods 

TA-49 field investigation methods are addressed in Section C.S (Field Sampling 
Methods) of this OU workplan and are tiered to the Laboratory's Installation Work Plan 
(IWP) (LANL 1991a). Methods to be used at TA-49 are summarized in Table C.1-1. The 
methods presented in this chapter are specific examples of the options identified in the 
IWP. In addition, this chapter references the Laboratory's ER Program Standard 
Operating Procedures (SOPs) (LANL 1991b). Each of the brief method descriptions 
given herein refers to the applicable SOPs for detailed methodology. The methods 
described in Sections C.4 through C.B in this chapter include 

• 

• 

• 

• 

• 

sampling methods; 

in situ field survey methods to identify gross contamination areas and 
(Level 1111); 

field sample screening methods to identify grossly contaminated samples at 

the point of collection (Levell/11); 

field laboratory measurement methods to provide rapid quantitative or semi

quantitative sample analyses (Level II/III); and 

offsite analytical laboratory methods (Level Ill) . 
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The method descriptions are brief and provide some specific information that defines the 
application. More specific information is provided by the individual field sampling plan 
(such as sampling location or target depth of a borehole). The method descriptions 
presented here are not intended to supplant or reduce the importance of the Quality 
Assurance Project Plan (Annex II of this OU work plan) and the governing SOPs (LANL 
1991b). 

C.1.4 Data Analysis 

The final section of this chapter gives a general discussion of data analysis concepts that 
will be applied in assessing the meaning of collected information. These concepts 
include (see Section C.10): 

• 

• 

• 

comparisons of sample to local ambient levels, contaminant levels, to 
background levels, and to action and screening levels; 

decisions to conduct additional sampling or to stop sampling; 

role of the decision analysis and observational approaches: and 

• statistical methods. 

C.2 Field Operations 

·----- -.: 

As indicated in the project schedule (Annex 1), several investigations may be conducted 
concurrently at TA-49. The organizational structure for each field investigation team is 
identified in Figure C.2-1. Each team will have individual responsibilities for health and 
safety, sample identification, sample handling and chain of custody, and related activities. 
Other operations may be shared across field teams, such as the field laboratory or an 
equipment decontamination facility. A field laboratory will be operated to perform all field 
laboratory analyses required by the site characterization plans described in Chapters 6 
and 7. The field laboratory will be managed independently to assure rigorous QA/QC. 

In this section, several aspects of field operations are described that hereinafter will be 
assumed to occur as a part of all field operations. This assumption will be implied and not 
restated in each sampling plan in Chapters 6 and 7. 
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C.2.1 Health and Safety 

Annex Ill of this OU work plan presents the Health and Safety Plan tor all field activities tor 
the T A-49 RFI. The plan gives SWMU-specific information regarding known or suspected 
contaminants and personnel protection required tor different activities. All samples 
acquired under this work plan will be screened at the point of collection to detect gross 
contamination or conditions that may pose a threat to the health and safety of field 
personnel. The techniques listed in Section C.6 of this chapter, Field Sample 
Screening, will be used. In particular, gross alpha, gross beta, and gross gamma radiation 
surveys always will be conducted. Applicable SOPs are contained in Chapter 2 of the ER 
Program SOP document (LANL 1991b) and are referenced in Table C-1. 

C.2.2 Archaeological, Cultural, and Ecological Evaluations 

Prior to initiation of field work as part of the Laboratory's ES&H Questionnaire process, 
archaeological and ecological evaluations will be performed in all areas where the surface 
is to be disturbed, vegetation is to be removed, or invasive sampling is to be performed. 
Following the archaeological and ecological evaluations, a DOE Environmental Checklist 
(DEC) will be issued. It is anticipated that the DEC will lead to a recommendation for a 
categorical exclusion before RFI field work begins at T A-49 TA-49 RFI field work begins in 
late 1992. 

C.2.3 Support Services 

Physical services support during the field investigation will be provided by Laboratory 
support groups ENG-3, ENG-5, Johnson Controls, or contractors. Existing job ticket 
procedures will be used. The services these groups will provide include, but are not 
limited to, back-hoe and front-end loader excavations, moving pallets of drummed auger 
cuttings and decontamination solutions, and setting up signs and other warning notices 
around the perimeter of the working area. 

C.2.4 Excavation Permits 

As part of the ES&H Questionnaire process, excavation permits are required by the 
Laboratory prior to any excavation, drilling, or other invasive activity. Acquisition of the 
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permits will be coordinated with HSE-3 and Johnson Controls. Acquisition of excavation 
permits will be scheduled as appropriate for each phase of field work. All areas intended 
for excavation. drilling, or sampling deeper than 18 in. will be marked in the field for formal 
clearance prior to the work. 

C.2.5 Sample Control and Documentation 

Guidance for sample handling is provided in Section 13 of Annex II of the IWP. Sample 
packaging, handling, chain of custody, and documentation procedures are provided in 
the ER Program SOPs as follows: 

• General Instructions for Field Personnel 

• Containers, Sampling and Preservation 

• Guide to Handling, Packaging and Shipping of Samples 

• Sample Control and Documentation 

C.2.6 Sample Coordination 

A sample coordination facility has been established by the ER Program in Laboratory 
group EM-9 to provide consistency for all investigations. The system is detailed in 
Appendix N of the IWP. The applicable SOP is: 

• Sample Control and Documentation 

C.2. 7 Quality Assurance Samples 

Field quality assurance (QA) samples of several types are collected during the course of a 
field investigation. The definition for·each kind of sample and the purpose it is intended 
to fulfill are given in Annex II, Quality Assurance Project Plan (QAPjP) of this OU work 
plan. The frequency with which each type of field OA sample is to be collected also is 
detailed in the field sampling plans in Chapters 6-7. 
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C.2.8 Equipment Decontamination 

Decontamination is pertormed as a quality assurance measure and a safety precaution. It 
prevents cross contamination among samples and helps maintain a clean working 
environment for the safety of personnel. Sampling tools are decontaminated by washing, 
rinsing, and drying. The effectiveness of the decontamination process is documented 
through rinsate blanks submitted for laboratory analysis. Steam cleaning is used for large 
machinery, vehicles, auger flights, and coring tools used in borehole sampling. 
Decontamination fluids, including steam cleaning fluids, are considered wastes and must 
be collected and contained for proper disposal. The applicable SOP is: 

• General Equipment Decontamination 

C.2.9 Waste Management 

This discussion is based on the guidance provided in Appendix B of the IWP. Wastes 
produced during characterization sampling activities may include borehole auger cuttings, 
excess sample, excavated soil from trenching, decontamination and steam-cleaning 
fluids, and disposable materials such as wipes, protective clothing, and spoiled sample .. 
bottles. In different areas of TA-49, several of the following waste categories have-the~.~ 
potential to be encountered: hazardous wastes, low-level radioactive wastes, transuranic 
waste, and mixed waste (either low-level or transuranic mixed waste). Requirements for 
segregating, containing, characterizing, treating, and disposing of each type and 
category of waste are provided in the applicable SOP: 

• AFt-Generated Waste Management 

C.3 Standard Survey, Screening, and Analytical Tables 

For all sampling plans of this RFI work plan, a standard table has been developed which 
identifies certain field operations and sample analytical requirements. These tables are 
contained in Appendix E and will be referred to in several remaining sections of this 
chapter. Table C.3-1 is an example of one of these tables. 
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C.3.1 Samples and Sampling Methods 

The four columns on the left side of Table C.3-1 identify the sampling or activity to be 
conducted, the sampling location, and the depth interval (as appropriate), and a space for 
the sample identification number (to be identified when the sample is collected). The 
sampling methods or activities identified in the first column are specifically defined below 
in Section C.S, Field Sampling Methods. 

C.3.2 Survey, Screening and Analysis Methods 

Consistent language has been adopted in this work plan to refer to five categories of 
measurements as defined below, to avoid confusion regarding the type of measurement 
being discussed. 

1. Field Surveys (or "surveys"). Direct reading or recording instruments are 
used to scan the land surface to make measurements of in situ conditions. 
Typically, surveys provide Levell or II data. Gamma radioactivity is a common 
target of field surveys. Land surveys, geophysical surveys and borehole 
logging also are included in this category. 

2. Field Screening ("field sample screening" or "screening"). Instruments or 
observations are applied to samples at the point of collection to measure the 
presence of gross contamination or determine other properties of the 
sample. Usually, screening provides Levell data. Alpha radioactivity is a 
common target of field screening. Lithological logging of core samples also 
is included in this category. 

3. Field Laboratory Measurements (or "field laboratory analyses"). These 
are sample analysis methods that require minimal sample preparation and are 
readily adaptable to mobile laboratory analytical equipment. These methods 
measure contaminants or other sample properties at better detection limits, 
with better precision, or for different contaminants than can be obtained with 
field screening techniques. Level II data are common, although Level I and 
Level Ill technique also are generated. Gamma spectrometry on dried soil 
samples is a typical example. 

4. Offslte Analytical Laboratory Analysis. This category represents the 
primary analysis for which samples are collected, preserved, and sealed. 
Level Ill or IV data usually result. Analysis for RCRA metals is a typical 
application. 

5. Special Analysis (This category represents analyses which require special 
methods such as, low-level isotopic plutonium.) 
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For each category of measurements. several measurement techniques are identified by 
vertical columns. These represent the techniques that will be used most commonly at T A-
49 SWMUs. The individual measurement techniques represented by each vertical 
column are identified in the sections that follow: Section C.4, Field Surveys; Section C.6, 
Field Sample Screening; Section C.7, Field Laboratory Measurements; and Section C.B, 
Offsite Laboratory Analysis. 

Figure C.3-1 presents a generic flow diagram that presents the interaction between the 
four categories of measurement during the performance of field investigations. The exact 
logic flow and categories of measurements in individual field investigations, described in 
the field investigation chapters, may vary from the generic logic flow presented in Figure 
C.3-1. However, the structure that controls interaction between measurement types is 
uniformly applied in all field investigations. 

C.3.3 Use of the Standard Screening and Analysis Table 

The standard survey, screening, and analysis tables serves two major purposes. First, the 
tables clearly and concisely summarize the details of each sampling plan. These give 
sampling locations, indicates methods and intervals, and identifies the survey, screening, 
and analysis measurements for each sample as detailed in Chapters 6 and 7. The tables 
explicitly identify the collection and analysis of field quality assurance samples present 
options and uncertainties in collection and analysis of field quality assurance samples. 
The tables also provide much of the detail needed to estimate the costs of the 
investigation. 

As used in the individual sampling plans given in Chapters 6 and 7, the table identifies 
three types of sample selections defined below: 

• 

• 

• 

X. Planned sample screening and analysis are marked with an X at the 
intersection of the sample row with the analysis column. 

E. An example selection of samples is marked with an E in the table. This is 
used for cases where a plan allows an option or provides guidance to field 
personnel for selecting the particular samples to be submitted for 
analysis. The particular samples selected in the field may differ from 
those indicated by an E, but the number selected should be the same as 
the number marked. Where a sample marked E has an associated field 
QA sampling requirement, the QA requirement will be applied to the 
actual sample selected. 

C • A C is marked in the table for sample analyses that are provided by the 
plan as a contingency against foreseeable uncertainties that may be 
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encountered in the field. For example. the drilling of boreholes will 
continue beyond the nominal depth set in the plan if contaminants are 
still detectable in cores. It can be expected that this will occur in an 
unknown fraction of the boreholes. Explicit inclusion of contingency 
samples to account for such occurrences has been used in some of the 
plans. While the contingency samples are usually marked in conjunction 
with particular boreholes. they may be used as needed in any portion of 
the plan. 

C.3.4 The "Full Suite" of Analyses 

In many of the TA-49 SWMU sampling plans. a "full suite of analytical laboratory methods 
will be applied. The specific analyses are defined in Section C.8, Laboratory Analysis: 

• 

• 

• 

• 

• 

gamma spectrometry (includes americium-241, cesium-137, and gross 

gamma radioactivity levels) 

gross alpha/beta radioactivity 

total uranium 

isotopic plutonium 

RCRA metals (SW 6010) 

C.3.5 Additional Analyses 

For certain SWMUs, additional analyses are appropriate beyond those listed above. 
Some of the common additional analyses are shown in Table C.3-l and are detailed in 
Section C.8 and in other sections of this chapter, as well as in Chapters 6 and 7. Blank 
columns are provided in Table C.3-1 for listing other additional analyses required at 
particular SWMUs. 
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C.4 Field Surveys 

Field surveys (defined above in Section C.3.2) are primarily scans of the land surface 
using direct reading or recording instruments. For this OU work plan, these surveys 
include radiation surveys and geophysical surveys to identify and refine locations as 
indicated by other information and to identify the presence or absence of contaminants or 
structures in the field. In some plans, these techniques are used to identify locations for 
judgemental sampling. In other plans, they are used for preliminary assessment of areas 
where contaminants are not expected. While negative field survey results are not 
necessarily conclusive evidence of the absence of contaminants, they can greatly 
minimize the probability that gross contamination has been overlooked and can allow 
timely redirection of field sampling. 

C.4.1 Radiological Surveys 

Radiological survey methods are address in Appendix F of this OU work plan. 

C.4.2 Electromagnetic Surveys 

Field surveys will be performed with an electromagnetic instrument to confirm the location 
of buried structures such as shafts and landfills and to trace the path of buried metallic 
material such as piping. The selected geophysical instrument will be able to detect all 
types of metal (ferrous and nonferrous) and will be capable of detecting a 2-in.-diameter 
metal line buried at a depth of 5 ft. The instrument will provide a direct meter readout of 
changes in the electromagnetic response. The instrument also should allow the 
electromagnetic response to be recorded electronically. 

A geophysical survey to locate buried metal lines is typically performed by continuously 
observing the instrument meter response while walking along traverse lines that cross at a 
right angle over the suspected trend of the buried line. A typical spacing of the parallel 
traverse lines is 20 ft. A geophysical survey to locate buried metal structures is typically 
performed by taking measurements on a grid established over the suspected location of 
the structure. The spacing for measurements is determined by the size of the structure; 
the required spacing may be as close as measurements taken at nodes on a 2.5- by 2.5-ft 
grid. The applicable SOP is: 

• General Surface Geophysics 
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C.4.3 Land Surveys 

Land surveys will be used to document all sampling locations and to locate either former 
or buried structures (where needed}. Because sampling location surveys will be done for 
all sampling points. it is not specifically identified in the analytical table. In all cases, the 
documentation requirements for the surveys are the same: plus or minus 1-ft horizontal 
and plus or minus 0.5-ft vertical. The conventional survey procedures used are 
documented by Laboratory Facilities Engineering organizations. 

c.s Field Sampling Methods 

C.5.1 Introduction 

For the field sampling plans used in this work plan, a suite of specific sampling methods 
has been selected, and the details of their use and application in the field have been 
defined carefully. For example, a "surface soil sample" in this document is specifically 
defined as representing a 0- to 6-in. layer of soil collected by a hand scoop (see 
Subsection C.5.2.1 ), and a "core sample" is specifically defined as a 5-ft core interval of a 
specified length (see Subsection C.5.3). ~ --.. _ ~ 

Setting these common definitions and using them uniformly in all of the TA-49 OU field 
sampling plans provides several benefits: consistency of field operations, comparability 
of sample analysis results from location to location, and the ability to have each sampling 
plan refer to a method defined in this chapter without reproducing the information in each 
plan. For each method identified below, the specifically defined portion is detailed. 
However, complete specification of the method requires additional information that is 
referenced to the applicable SOP or provided in the field sampling plan (e.g., nominal or 
target depth for a borehole). 

C.5.2 Soli Sampling Methods 

c.s.2.1 Surface Soli Sample 

Surface soil samples are defined as samples taken from the first 6 in. of soil. This type of 
soil sample will be gathered using a stainless steel or Teflon scoop. Care will be used to 
take the sample to a full 6 in. depth and to cut the sides of the hole vertically to ensure that 
equal volumes of soil are taken over the full 6-in. depth the applicable SOP is: 

• Spade and Scoop Method 
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C.5.2.2 Near-Surface Soli Sample 

To obtain near surface soil samples to depths of about 30 in., the spade-and scoop 
method will be used. Spades and shovels are used to remove surficial material to the 
required depth and a stainless steel or Teflon scoop is used to collect the sample. Care 
will be used to take the sample to a full 6-in. depth and to cut the sides of the hole 
vertically to ensure equal volumes of soil are taken over the full 6-in. depth. Unless 
otherwise specified, the sample interval will be 6 in. Devices plated with chrome or other 
materials are not acceptable for sample collection. The applicable SOP is: 

• Spade and Scoop Method 

C.5.2.3 Undisturbed Surface Soil Sample 

Undisturbed soil samples will be gathered from the first 6 in. of soil using the ring sampler 
method. This method involves driving a 4-in.-diameter stainless steel tube (ring sampler) 
vertically into the area to be sampled. The soil around the ring sampler is then excavated 
so that the tube can be removed. An undisturbed core sample is obtained by pushing 
out the soil in the ring sampler. The applicable SOP is: 

• Stainless Steel Surface Soil Sampler 

C.5.2.4 Manual Shallow Core Sample 

Small volume soil samples can be recovered from depths approaching 1 0 ft with a hand 
auger or with a thin-wall tube sampler. The thin-wall tube sampler provides a less 
disturbed sample than that obtained with a hand auger. However, it may not be possible 
to force the thin-wall tube sampler through some soil or tuff, and sampling with the hand 
auger may be the more viable alternative. Usually it is not practical to use a hand auger or 
thin-wall sampler at depths below 1 0 ft. The applicable SOP is: 

• Hand Auger and Thin-Wall Sampler 
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C.5.3 Borehole Core Sampling Methods 

Split-barrel core sampling will be accomplished using an auger rig that drives a 4.25-in. 
internal diameter hollow-stem auger with 7.5-in. outer diameter auger flights. Soil samples 
will be collected using a 3.125-in. internal diameter, 5-ft continuous, split-barrel sampler. 
In each sampling plan, a nominal depth for each borehole is given. The borehole will be 
sampled to at least the nominal depth. If contamination is detected by field screening or 
field laboratory measurements in either of the last two core intervals above the nominal 
depth, drilling will continue until background concentrations are detected or the limits of 
detection are reached in two successive sample intervals. This stopping criterion will be 
applied as a means of ensuring that the maximum information on contaminant depth is 
acquired. Each sampling plan specifies an analytical plan tor cores down to the nominal 
depth. The pattern set by the analytical plan will be followed for the complete depth of the 
borehole as determined by the stopping criterion. 

C.5.3.1 Shallow Boreholes 

Several TA-49 sampling plans call for core samples to be collected from shallow boreholes 
limited to depths of about 30 ft where minimal penetration of contaminants is expected. 
For ease of setup and rapid drilling of shallow boreholes, the use of a light-weight drilling 
rig may be preferred over other methods. 

The stopping criterion described in Section C.5.3 will be used as appropriate and the 
applicable SOP for shallow boreholes is: 

• Hollow-Stem Auger 

C.5.3.2 Vertical Boreholes 

For boreholes to a maximum depth of 15ft, the standard hollow-stem auger, split-barrel 
core sampling method will be used. A 5-ft core interval is specified as the standard 
sample. Drilling equipment and stopping criterion described above in Section C.5.3 will 
be used. The applicable SOP is: 

• Hollow-Stem Auger 
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C.5.3.3 Angled Boreholes 

Angle drilling is employed to acquire horizontal contaminant information at MDA AB. As 
for vertical core sampling, a 5-ft core interval is specified as the standard sample. The 
auger rig used in this type of investigation should have mechanical specifications 
comparable to a Failing F-10 or CME-85, with angle drilling capability. In setting up for 
angle drilling, the drill rig will begin a borehole at a location specified in the sampling plan. 
The drilling angle and direction specified in the sampling plan will direct the auger string 
beneath the area to be investigated at the desired depth. The stopping criterion 
described in Section C.5.3 will be used. The applicable SOP is: 

• Hollow-Stem Auger 

C.5.3.4 Deep Core Sampling 

For tuff coring deeper than 150-200 ft, a drilling rig is needed with capabilities greater than 
those used for the hollow-stem auger rigs described above. Initial plans presented in 
Chapters 6 and 7 call for very few boreholes deeper than 200 ft. Selection of rig and 
drilling method are matched to the goals of the investigation, according to the app_lic~£._1e _ ~ 
SOP, which is: 

• Air Rotary Drilling 

C.5.3.5 Rock Coring 

Rock samples can be recovered from indurated rock formations with the use of a 
diamond-studded bit. In this method, the diamond bit cuts a small diameter core of rock 
about 5 or 1 0 ft in length. As the rock is cut, it is pushed into an inner barrel of the drill 
string and is retrieved by a wire-line apparatus. This method works best in rock that is 
hard, relatively free of bedding planes, lithology changes, and fractures. This method will 
be used in the lower reaches of deep boreholes beneath the relatively soft Bandelier 
Tuff. The applicable SOPs are: 

• Air Rotary Drilling 

• Cable Tool Drilling 
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C.5.3.6 Shallow-Angled Boreholes 

Investigations specific to MDA AB require core sampling of boreholes placed at shallow 
angles beneath the disposal pits. Such boreholes cannot be drilled with the standard 
hollow-stem auger rigs specified above. For these holes, air rotary drilling with continuous 
coring will be used and the stopping criterion described in Section C.5.3 will be used as 
appropriate. The applicable SOP is: 

• Air Rotary Drilling 

C.5.4 Swipe Sampling 

Standard filter paper swipes routinely will be taken from an area of 1 00 cm2. When it is 
not possible to cover this area, an estimate of the surface area sampled will be made. 
Sufficient pressure should be used on the swipe to pick up loose contamination without 
tearing or separating the swipe. The applicable SOP is: 

• Sampling for Removable Alpha Contamination 

c.s.s Surface Water Sampling Methods 

A Geotech Model 0700 peristaltic pump, or its equivalent, will be used to collect surface 
water samples. The Geotech Model 0700 allows the union of the filtration assembly with 
the pump and the sample container so that collection of a representative sample is 
simplified and the possibility of sample contamination is reduced. In this method, surface 
samples are filtered and collected directly with minimal elapsed time. 

An alternate method is to collect surface water as grab samples. This method involves 
dipping a beaker, flask, or some other transfer device into the surface water to retrieve 
samples. The water sample can also be collected directly by dipping the sample container 
into the water and filling, removing, and capping it. This method is less useful when 
sampling shallow waters such as seeps, springs, or shallow streams. The applicable SOP 
is: 

• Surface Water Sampling 
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C.5.6 Groundwater Sampling 

The sampling of the three existing groundwater wells at T A-49 is included in the general 
characterization of the OU. If perched water zones springs, or seeps are encountered at 
T A-49 OU, they also will be sampled. The applicable SOPs for groundwater sampling 
are: 

• Purging of Wells for Representative Sampling of Ground Water 

• Field Analytical Measurements on Ground Water Samples 

C.6 Field Sample Screening 

Field screening is defined above in Subsection 3.2. Screening measurements are 
applied to samples and the point of surface sample collection, to assess conditions 
affecting the health or safety of field personnel. Application of screening for personnel 
health and safety is detailed in Annex Ill (Health and Safety Project Plan) of this OU work 
plan. Individual sampling plans may not explicitly identify the use or role of sample 
screening measurements. However, the standard analytical table for each investigation 
will indicate the measurement to be made. In general, every sample taken at TA-49 will be 
screened for gross alpha, beta, and gamma radioactivity. In addition, a noninstrumental 
form of sample screening, lithological logging, will be performed for all borehole samples. 

In addition to the role of sample screening in monitoring for gross contamination or other 
health and safety concerns, some TA-49 OU sampling plans use the sample screening 
information explicitly as Level I data for making decisions on further sampling, or for 
selecting sample analysis options. 

C.6.1 Radiological Screening 

C.6.1.1 Gross Alpha 

Field screening of samples for gross alpha contamination is conducted using a hand-held 
alpha detector and a ratemeter. The detector is held close to contact with the sample or 
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core and is capable of detecting on the order of approximately 1 00-200 counts per 
minute for an undried sample. The instrument cannot identify specific radionuctides. The 
applicable SOP is: 

• Total Alpha Surface Contamination Measurements 

C.6.1.2 Gross Beta 

(Editor's Note: A short description of beta screening will be added in the OU work plan 
revision.) 

C.6.1.3 Gross Gamma 

Field screening of samples for gamma radioactivity will be done using a hand-held alpha 
detector probe and ratemeter as a gross indicator of potential contamination. The 
detector is held close to the sample or core and is capable of identifying elevated 
concentrations of certain radionuclides as an increased ratemeter reading above 
instrument background levels. The applicable SOP is: 

• Measurement of Gamma Radiation Using a Sodium Iodide (Nat) Detector 

C.6.2 Nonradioactive Screening 

C.6.2.1 Organic Vapor Detectors 

Organic vapor detectors may be used to screen specified borehole cores and soil 
samples at the point of collection. Two purposes are addressed: personnel safety and 
the identification of grossly contaminated samples. Two types of detectors, PID and FID, 
are used to detect a wide range of vapors. 

PI D. A Model PI 101 photoionization detector (PI D) or its equivalent will be used to 
detect organi vapors. This general survey instrument is capable of detecting real-time 
concentrations of many complex organic compounds and some inorganic compounds in 
air. The instrument can be calibrated to a particular compound. However, it cannot 
distinguish between detectable compounds in a mixture of gases. The applicable SOP 
is: 
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• Health and Safety Monitoring of Organic Vapors with a Photoionization 
Detector 

Appendix C 

FlO. A Foxboro Model OVA-128, or its equivalent, will be used. This flame ionization 
detector (FlO) can be used as a general screening instrument to detect the presence of 
many organic vapors. The instrumental response is relative to the response to a gas of 
known composition to which the instrument has been calibrated. The applicable SOP is: 

• 

C.6.2.2 

Health and Safety Monitoring of Organic Vapors with a Flame Ionization 
Detector 

Combustible Gas/Oxygen Detector 

A Gastech Model 1314, or its equivalent, will be used to determine the potential for 
combustion or explosion of unknown atmospheres during some drilling and intrusive 
activities. A typical combustible gas indicator (CGI) determines the level of organic vapors 
and gases present in an atmosphere as a percentage of the lower explosive limit (LEL) or 
lower flammability limit (LFL). The Gastech Model1314 also contains an oxygen detector 
to determine atmospheres that are deficient or enriched in oxygen. The applicable SOP 
is: 

• Health and Safety Monitoring of Combustible Gas Levels 

C.6.2.3 Lithologic Logging 

Lithological logging of recovered core will be performed to describe the physical nature of 
borehole cores. Lithological logging will be performed by a geologist qualified to describe 
subsurface lithologies and differentiate the various strata of the Bandelier Tuff. The 
applicable SOP is: 

• Lithological Logging of Borehole Cores 

c. 7 Field Laboratory Measurements 

The scope and nature of field laboratory measurements to be used in support of 
investigations at TA-49 are defined in this section. The field laboratory will provide fast 
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turn-around analysis of samples for a limited number of analytical methods. The 
techniques used in the field laboratory give primarily Level II data, although some are 
Level I or Level Ill methods as noted below. The field laboratory methods provide better 
quality information or lower detection limits than can be obtained with field screening. In 
some cases. they provide a type of information that cannot be obtained with field 
screening techniques. The intended uses of the field laboratory results are: 

1 . Guidance to Field Operations. The use of a field laboratory can provide 
fast turn-around results to aid in directing the course of field work, thus 
increasing the efficiency of field operations. An example is the use of field 
laboratory measurements to determine when to cease borehole drilling. 

2 . Judgemental Sample Selection. Field laboratory analyses of 
knowledge-based (judgemental) samples can enhance the effectiveness of 
the investigation. Based on field laboratory analyses, additional samples 
having particular characteristics can be selected: 

• those with no detectable contaminants to define the edge of a plume; 

• those with the highest levels, to identify contaminants during source 

characterization. 

3 . Analytical Sample Load Reduction. Field laboratory provides the ____ ~ ~ 

capability to quickly and inexpensively assess a large number of samples for 
selected analytes. As a consequence, the submittal of a smaller number of 
samples to an off-site analytical laboratory can be justified by a base of 
lower quality measurements. This approach provides assurance that high 
quality measurements are representative and sufficient for decision making 
and can limit the number of samples that must be sent for more costly 
analysis at an offsite analytical laboratory. 

The selection of samples to be submitted to an offsite analytical laboratory, based on field 
laboratory results, is required in the TA-49 OU field investigation. The criteria to be used 
for making this selection depend on the focus and goals of the particular investigation, 
described in the field characterization plans (Chapters 6 and 7 of this OU work plan). 

C.7.1 Radiological Measurements 

C.7.1.1 Gross Alpha and Gross Beta Radioactivity 

Measurements of gross alpha and beta radioactivity can be used to assess the presence 
of plutonium, uranium, and americium in samples, although identification of the individual 
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radionuclides is not possible by this method. These Level II measurements can be used 
to guide field operations or to bias sample selection. For example, the alpha emissions 
from plutonium-238 are indistinguishable from those of americium-241 by gross alpha 
counting. 

The method uses a thin-walled Na I detector in dried soil samples in a fixed geometry. A 
measurement time of approximately 15 to 20 min is typical. Detection limits are 
approximately 4-10 pCi/g for alpha emitters and 5-12 pCi/g for beta emitters. Additional 
detail is given in Annex II of this OU work plan and in the ER Program Generic OA Plan. 
The applicable SOP is: 

• Screening Soil Samples for Alpha Emitters 

C.7.1.2 Gross Gamma Radioactivity 

(Editor's Note: A short description of gamma screening will be added in the OU work plan 
revision.) 

C.7.1.3 Tritium by Liquid Scintillation 

Overnight turn-around Level II tritium analysis of soil moisture or water samples can be 
obtained by liquid scintillation techniques. The distillation of soil moisture from soil 
samples is done in a ventilated hood in the field laboratory, as part of the process of drying 
soil samples for gross alpha measurements. Liquid scintillation measurements will be 
done using documented laboratory procedures for this measurement. 

C.7.1.4 Gamma Spectrometry 

Gamma spectrometry can be used to quantify gamma-emitting radionuclides in soil 
samples. Rapid turn-around analysis can be Level II or Level Ill quality using personal 
computer-based, multichannel analyzers (MCA) and Nal or germanium photon detectors. 
An example is a Canberra MCA with a Ludlum 44-10 Nal detector, although many 
equivalent instruments are available. Dried soil samples in fixed geometries can be 
analyzed in approximately 20 to 30 min with a detection limit of about 5 pCi/g for 

radionuclides such as 137cs (detection limits are isotope-specific). The applicable SOP 
is: 
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• Use of Gamma Spectrometry Systems as a Screen for Gamma Ray-Emmitting 
Radionuclides in Soil Samples 

C.7.2 Organic Chemical Measurements 

C.7.2.1 Volatile Organic Compounds 

To guide field operations (primarily drilling), rapid turn-around Level II analysis might be 
needed to identify and quantify volatile organic compounds (VOCs). The Laboratory's 
transportable purge-and trap GC/MS can provide qualitative and quantitative analyses of 
most VOCs with boiling points below 200 degrees C that exhibit low or slight solubility in 
water. Volatile water-soluble compounds also can be detected with higher detection 
limits. The applicable SOP is: 

• 

C.7.2.2 

Portable Gas Chromatography for Field Screening of Volatile Organic 
Compounds 

PCBS 

The extent and variability of PCB contamination at T A-49 is expected to be limited or non
existent. An inexpensive, fast turn-around measurement technique with detection less 
than the regulatory limit (25 ppm) will be used to define the areal extent of contaminatiOn 
to minimize analytical laboratory analyses. A 1 0 ppm detection level is achievable with 
available analytical techniques that provide quick turnaround in a field laboratory. A 
DEXSlL L2000 PCB/Chloride Analyzer or an alternative method with suitable detection 
limit can be used. The L2000 uses a chloride-specific electrode to quantify PCBs in oil or 
soils. Sample preparation involves extracting the PCBs from the soil and reacting the 
sample with a sodium reagent to transform the PCBs into chloride, which can be 
quantified by the instrument. Oil samples take about 5 min to prepare and soils about 1 0 
min. Documented field laboratory procedures for measurement of PCBs in soil will be 
used. 

C.7.2.3 High Explosives Spot Tests 

(Editor's Note: A short description of HE spot tests will be added in the OU work plan 
revision. 
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C.8 Offsite Laboratory Analysis 

Subsection C.3 above, defines laboratory analysis levels as used in this OU work plan. 
Laboratory analysis are intended to provide the highest quality (Levell II/IV) data required. 
As described in above in Subsection C.2.5, samples to be submitted to an offsite 
analytical laboratory will be coordinated, handled, and tracked by the ER Program Sample 
Coordination Facility. The standard list of analytes and quantification limits is given in 
Annex II of this OU work plan and in the ER Program Generic QA plan. Standard 
commercial laboratory procedures will be modified as described in Section C.7.1 and 
Annex II of this OU work plan. 

Some TA-49 OU sampling plans rely exclusively on Level Ill data to support their 
objectives. Other plans use Level 1111 data for field guidance and use the higher quality 
results from an analytical laboratory for limited purposes. As discussed in Section C.3, the 
standard survey, screening and analysis tables identify the analyses for which each 
sample is submitted. Identification of methods frequently listed in the standard table 
follows. 

Gamma Spectrometry. Radionuclides are quantified by measurement of gamma ray 
photon emissions. 

Tritium. Tritium in water samples or in moisture distilled from soil is measured usiflg--Ul.e~:: 
low energy beta emission by liquid scintillation techniques. 

Total Uranium. Analysis will be done by LANL HSE-9 methods following sample 
digestion using EPA method 3050. 

Isotopic Plutonium. Radiochemical methods are used to separate plutonium from 
soil, followed by alpha spectrometry to quantify each isotope of plutonium. Special 
counting techniques with advanced instrumentation may be used to provide plutonium 
isotopic data in soil and sediment at low activity levels (Level V data). 

Volatile Organics. The EPA standard method (SW 8240) will be used to quantify 
volatile organic compounds. 

Semlvolatlles. The EPA standard method (SW 8270) will be used to quantify 
semivolatile organic compounds. 

Metals. The EPA standard method (SW 6010) will be used to quantify metals. 

The following analyses are called out detailed, but are not part of the common full suite of 
analyses in selected field sampling plans 
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• 

• 

PCBs. The EPA standard method (SW 8080) will be used to quantity 
PCBs. 

Isotopic Uranium. Radiochemical separation of uranium from soil is 
followed by alpha spectrometry to quantify each isotope of uranium. 

C.9 Geohydrologlc Characterization of Boreholes 

Appendix C 

Geohydrologic characterization of boreholes summarized in Table C.9-1 and described in 
the following discussion. 

C.9.1 Hydrogeologic Measurements on Recovered Core 

Gravimetric water content in intact core samples will be measured quantitatively by 
weighing moisture loss due to oven drying by ASTM method 0-4531-86. This procedure 
also yields bulk density, dry density, and porosity. 

Porosity (He Injection) will be measured quantitatively using intact core samples-by- ~ 
American Petroleum Institute Method API 40, Section 3.58. 

Saturated hydraulic conductivity will be measured using intact, core samples by 
ASTM method ASTM 0-2434-68. 

Moisture characteristic curves will be measured using intact core samples to 
characterize wetting and drying cycles with verification at the dry end with the 
psychrometer method, by the American Society of Agronomy method (Chapter 24). 

Air/water relative permeability will be determined by the method of van Genuchten, 
using data from saturated hydraulic conductivity tests and moisture characteristic curves. 

C.9.2 Geochemical Measurements 

Standard X-ray diffraction procedures will be applied to powdered rock and soil samples to 
characterize the type and relative abundance of mineral phases as follows. 

TA-49 Operable Unit RFJ Work Plan 
DRAFT 

C-23 May 1992 



Field and Laboratory Investigation Methods Appendix C 

• Clay mineralogy. Kaolinite. illite, and montmorillonite. 

• Zeolite mineralogy. 

• Matrix mineralogy. Silica polymorphs, alkali feldspars, and volcanic glass. 

• Carbonate mineralogy. 

• Iron and manganese mineralogy. Iron and manganese minerals. 

• Total organic carbon. Total organic carbon in crushed rock samples will be 
measured by combustion in a muffle furnace by ASTM method ASTM 
D-2974. Other geochemical measurements are as follows: 

• Cation exchange capacity. Cation ion exchange capacity will be 
measured on crushed core samples by sodium absorption using EPA method 
9080; 

• Slurry pH. The ph of slurries of crushed core samples and deionized water 
will be measured using ASTM method DG657; 

C.9.3 Environmental Isotopes Measurements 

Chlorlne-35/chlorlne-37. This isotope ratio will be measured by accelerator mass 
spectrometer on water samples of chloride leached with deionized water from crushed 
core samples. 

Carbon-12/carbon-13. This isotope ratio will be measured by mass spectrometer on 
water sample or pore water extracted under vacuum from crushed core samples. 

Hydrogen/deuterium. This isotope ratio will be measured by mass spectrometer on 
water samples or pore water extracted from crushed core samples. 

Oxygen-18/oxygen-16. This isotope will be ratio measured by mass spectrometer on 
water samples or pore water extracted under vacuum from crushed core samples. 
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Tritium. Tritium activity will be measured in water samples or pore water extracted under 
vacuum from crushed core samples by liquid scintillation counting methods. 

Carbon-14. Carbon-14 age determinations will be carried out by accelerator mass 
spectrometer analysis on pore water extracted from crushed rock samples. 

Chlorlne-36. Chlorine-36 age determinations will be carried out by accelerator mass 
spectrometer analysis on water sample, or soluble chloride leached with deionized water 
from crushed core samples. 

C.9.2 Straddle Packer Tests 

In situ air penneablllty tests will be performed over discrete depth intervals in open 
boreholes to measure in situ air permeability. The test is performed by vacuum extraction 
by the method of Donahue and Erekian (1982). 

Volatile organic compounds levels will be measured on in situ gas samples 
extracted from discrete depth intervals in open boreholes by Test Method EPA T014. 

Carbon-12/carbon-13 isotope ratio will be measured by mass spectrometer methods 
on in situ gas samples extracted from discrete depth intervals in open boreholes. 

Relative humidity will be measured on in situ gas samples extracted from discrete 
depth intervals in open boreholes using the thermocouple psychrometry method 
described in Agronomy Monograph #9, Chapter 4. 

C.9.3 Borehole Geophysical Measurement 

Thermal neutron logs in open boreholes continuously measure rock properties that 
capture thermal neutrons. Neutron capture is directly related to moisture content in 
unsaturated rocks and to porosity in saturated rocks. 

Gamma gamma density logs in open boreholes continuously measure rock 
properties that alter and scatter gamma radiation. The measured values are directly 
related to bulk density of the rock. The method uses a 100 mCi cesium-137 source. 

caliper logs continuously measure the diameter of an open borehole to identify zones 
of fractured rock. 
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Axial borehole video log provides a continuous television record of the walls of an 
open borehole. A wide angle lens provides a 360 degree view of the borehole wall. A 
compass mount provides directional orientation of discrete features such as fractures and 
joints. 

Sidescan borehole video log provides a continuous television record of a segment 
of the wall of an open borehole. The sidescan lens is motor driven and will rotate 360 
degrees to provide complete viewing. A compass mount provides directional orientation 
of discrete features such as fractures and joints. 

Electromagnetic Induction log continuously measures the electrical properties of 
the bulk rock medium in an open borehole. The measurement may be taken in 
unsaturated or saturated environments. 

Magnetic susceptibility log continuously measures the magnetic susceptibility of 
the rock matrix in open boreholes. The log is used for stratigraphic correlation. 

Natural gamma radiation log in open or cased boreholes in continuously measures 
of the natural gamma radiation emitted by the rock matrix. The log is used for stratigraphic 
correlation. 

Spectral gamma radiation log in open or cased boreholes continuously measures 
the natural gamma radiation emitted by the rock matrix. The gamma radiation spectrum is 
divided into three separate energy "windows" to differentiate abundances of uranium, 
thorium, and potassium. The log is used for stratigraphic correlation and to evaluate 
presence of radioactive contamination. 

Prompt fission neutron log in open boreholes continuously measures fissionable 
isotopes in the rock that may be related to radioactive contamination. 

Geochemical (callfornlum-252) log in open boreholes continuously measures the 
following suite of elements in the rock matrix: aluminum, calcium, iron, silicon, sulfur, 
titanium, carbon, oxygen, hydrogen, chloride, potassium, thorium, and uranium. The 
method measures gamma emissions that result from bombardment of the rock matrix by 
neutrons from a 252 Cf source. 

C.1 0 Data Analysis 

Several aspects of data analysis are integral to the use of the phased investigation and 
decision analysis approaches described in the IWP and in earlier sections of the TA-49 
OU work plan. An overview of several aspects of data analysis pertinent to the T A-49 OU 
is given below. 
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C.1 0.1 Phased Investigation 

Phased sampling involves the initial collection of one set of samples, with the results of 
measurements from this first set used to determine if additional sets of samples are 
required. Thus results from the initial investigation guide the selection of subsequent 
sampling. Although unbiased estimates of population parameters can be based on a 
single set of samples, efficient and cost-effective data practice entails the use of the first 
set of samples to determine the number of additional samples and their optimum locations 
for the required accuracy of the estimates. Subsequent sampling is used to give a more 
detailed characterization of the area, if required, and to confirm the predictions and 
parameter estimates of the earlier stages. 

The phased approach has been used to guide sample collection and chemical analysis for 
the TA-49 RFI to the extent possible. Analytical results for the first set of the samples 
collected will be evaluated to determine if further analysis is necessary and to provide 
guidance for minimizing required analyses on subsequent samples. 

C.1 0.2 Approaches to Data Analysis 

Use of Background Levels. The term background is used in the T A-49 RFI work 
plan to to mean the natural or fallout levels of elements, chemicals, or radionuclides. 
Comparison of measured sample to background levels will be used to assess whether 
contaminant release has occurred at TA-49 SWMUs. 

Use of Action Levels. The use of action levels in assessing TA-49 OU data will be in 
accordance with the usage described in Section 3.5 of the IWP. The action level concept 
is based on the EPA's proposed 40 CFR 264, Subpart S, and available action levels that 
have been proposed are listed in Appendix F of the IWP. These and other action levels 
for contaminants of concern are discussed in Chapter 5 of this OU work plan. Action 
levels will be used in conjunction with background levels to assess the presence, 
magnitude, and importance of environmental contamination from individual SWMUs. The 
comparison of sample analysis results to action levels will comprise part of the assessment 
of options for further characterization or the need for remediation. 

Decisions to Conduct Additional Sampling. Within some of the individual 
sampling plans, options are presented to expand the scope of sampling based on 
immediate information from field surveys, sample screening, and field laboratory 
measurements. These options allow the area covered by a sampling program to be 
adjusted. 
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After review and evaluation of analytical data from initial sampling, a decision to conduct 
subsequent investigations will be based on a need to further characterize contaminant 
concentrations, vertical and lateral extent, or migration along particular pathways, 
dependent upon objectives of the given SWMU investigation. 

Decisions Not to Conduct Additional Sampling. Characterization investigations 
may be terminated on the basis of one of several criteria as follows: 

1 . At many SWMUs, contamination is unknown or only suspected. In a number 
of these cases, initial results will be sufficient to determine that no significant 
contamination is present and that no further action is necessary. 

2. In some cases, data from initial characterization may identify significant levels 
of contamination. but the nature and probable extent of contamination may 
indicate an easily remediated situation. A commonly encountered example is 
underground piping or soil hot spots. In such cases, it may be judged more 
appropriate to remove the contamination as a voluntary corrective action than 
to do further characterization. 

3. Initial characterization may identify waste types or contaminant situations 
for which the most appropriate approach is the conduct of a pilot study to 
assess options for treatability or remedial alternatives. 

4. Further characterization may be curtailed so that effective planning of a 
corrective measures study can provide additional guidance. 

Decision Analysis Approach. In all of these situations, the decision analysis 
approach, described in Appendix I of the IWP, will ensure that the decision-making 
process, with regard to additional characterization sampling, will be systematic. This will be 
documented by formal reports of data assessment. These will be prepared as technical 
addenda to the TA-49 OU work plan to document on-going activities. 
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TABLE C.1·1 
SUMMARY OF FIELD INVESTIGATION METHODS 

TO BE USED AT THE T A-49 OU 

EDITOR'S NOTE: This table is being prepared for inclusion in the work plan revision. 
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TABLE E-2(a) (Appendix E) 
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TABLE E-2(a) (Appendix E) Continued 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

AT AREA 11. 
I!' 

~
~ 

0 
g 

II
~ 

Sample 
Type 

Sampling 
Location Interval 

~IJrface ~~ Sa'!IP!! . 
20 

21 

22 

23 

24 

0.0-6.0 In 

0.0-6.0 In 
---- -· -·- ··-

0.0- 6.0 In 
----·---
0.0- 6.0 In 

0.0-6.0 In 

25 ~ 0.0- 6.0 In 
·----- -------- ··-----

26 0.0- 6.0 In 

27 

28 

29 

0.0-6.0 In 

0.0-6.0 In 
----
0.0-6.0 In 

______ .]9 I__Q,9._:_§.() _In __ _ 

------1----~! 0.0-6.0 In 

32 0.0- 6.0 In --------- --- ------------
---~~ _Q,Q_:§.Qin __ _ 

34 0.0 - 6.0 In 
---~--- --------------
- __ ~l? . __ Q.Q_:_.§.() In 

36 0.0-6.0 In 
. -- -- ··----371 0.0 - 6.0 In -- ---------

___ -~!! __ Q.9._:_§,Qln __ . 

391 0.0 - 6.0 In 
40 0.0-6.0 In 

aA.iac (son> - -I -----
Filri5aie biank 

Fietd!:iiil>licate-

Fieid blaiii<-

Total number of screenings and analysis 

Sample 
Identification 

"' "' E .c .l!l E 
~~~ 

~ ~ ~ 
<!l <!l <!l 

~~ 
< "' 
~ ~ 
~ "' <!l <!l 

. ..,. ~ 

-~1:; ~ I!! 0... (I) CD 
:::1 .!,! ::E 
-1 0 (.) < 
.l!ll - 0 a: 0 :il > (.) 
1--(I)II: 

-+- 1--- --1----1---· 1-- -- --
XXX XXXXXX -- ---
XXX XXXXXX 
- - - --- - -- -- -- -
XXX XXXXXX 
- --- -- -- -- - -- -- - - --
XXX XXXXXX ------ --~x- x' x-~--~--- x -x- x x x · x 
xxx ~---xxxxxx 

----~x-cx- x x x xx x x 
-··-·-------- -1-- --1---- 1- - ·-.- - -

XXX XXXXXX 
-------1--1-- -1-1--- -- - -I 

XXX XXXXXX 
------- -1-1--1- -- -i- - - --

XXX XXXXXX -- --------x i x r--- -x i -x x x x 
----·--·::.:...1::.:...1-- --1--'----- - -

XXX XXXXXX ------:x--c:x-cx --1--- x X i x x x 
------ c- --1---1--- -- --- - -

---- !..r!. ! -1- ~ ! ___!_ ~ ! X 
_____ __ X X X 1-1--- ~ _! ! _! ~ ~ 

.!... .! .!.I-- JL! ! ! ~ ~ 
XXX XXXXXX 

-·- ------ - --. - - - - - --

- ___ .!_ ! !r- 1--- _! ! !c.! ! ! 
- ----- !__ ! ~ -1- ~ ~- -~ ! ! ~ 

XXX XXXXXX 
i i i ---- i i x i x x 

---- -J-=. ~=- = r_--r-:: = = =; --j: ::::-:: ·~·~ ~J:I:: 
--- -- -- -- .ij "46 ~4~46 46 

. f f ll . 
--

I 1-1 --



Field or Oil-Site 
Flllld Saeenng l..aboollay Measuemet1s 

TABLE E-2(b) (Appendix E) Continued 

0 
SCREENING AND ANALYSIS FOR i ~ 

PHASE I SUBSURFACE INVESTIGATIONS ... 

t 
§ ~ 

~ 
AT AREA 11 (SWMU 49-003) I 

e !:!? 
~ ~ 

e ·s !I! ~ e 
i ~ 

! 5 
~ 1 :I 

l! 11: I < j ~ ·t Sample Sampling Sample 
~ ~ ~ ~ ~ ~ Type Location Interval ldentitication an ~ ~ <!l <!l <!l :::t: <!l 1-

Borehole Sample 
---- --. -~ f.- -- ··- 1--. ··- -

8 0- 3ft X X X X X X X X X X -------- ---- ------ ---- --~----- -- t--- - - ---- -- -- . ---- -· -- --- --- -- -
8 3- 61t X X X X X X X X X X 
8 6- 91t X X X X X X X X X X 

··-f~ 1--· f- -- --- •.. 1---------
9 0- 3ft X X X X X X X X X X 

-- -- --!-1-- --~- - --- --- --
9 3- 61t X X X X X X X X X X 

1 --- 1-1-~ -- ... - ··-

9 6- 91t X X X X X X X X X X -j ··~ --1- --. -- -·· 1--· 
10 0-311 X X X X X X X X X X 
10 3- 61t X X X X X X X X X X I 

-------- tx - 1-- 1-- ~ -~ f.- --- --1--- ---- ,.~ ---- ---- -

I 10 6- 91t X X X X X X X X X --------- ------ - --- -- 1-- -- - -- -- --- -- 1-- -·- ---- - - --- -
I 11 0-311 X X X X X X X X X ,.! - . ----- 1-·-f.- -- . - -- 1--~ - --- - ~f--- ---1 

11 3- 61t X X X X X X X X X X 
--~- ---1-- f- -- -- 1--- 1--- -I -· -- -- ---- - -- -

11 6- 91t ·X xlx X X X X X X X --! 
-------- _ !g __ __ 0_-~! ___ 

---- ----·- X X xt--- _X X. X ~-X. ~ ~ ,_ -- --- - --- -- ... ---- --· ·- - - -- - . - -I 
-~1L. 3- 61t ---- X X xt--- -- X X X X rX .X X 1--- --- --- -- ·- ·- f- ·~ ·- -- --- -- .I 

12 __ 6:J!It ___ lx lx X X xix i X X (_x X - I -------- ~- 1-- 1-- f-1--
------------ __j.3_ _ ___o_.:..3ll ___ lx lx lx t--- -IX ~ Jt x_x .X X - -- f- -- ~ -· - - -- ·- - ---- - . -·-

13 3- 61t lx lx lx X i X lx lx X X y -I 
-----· 14 10 -1511 lx lx lx X X iX lx lx .X X X 1- - f.- _) 

15 1~5ft lx lx lx lx X X X lx X _x y 
1-1- -- -~ -1 

BeldQAIOC ! 

Rlnsate blank X X X X X X X X X X 
1- 1---

I 
xt-x --

Field duplicate X X X X X X X X I 
Field blank X X X X X X X X X X I f-- -

Total number of screening and analyses 46 46 46 2 46 46 46 46 46 46 46 I 

L-.-1.- --- - --- - - -- -



TABLE E-3a (Appendix E) 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 

Field or Oil-Site 
Field Saeening laboralay Measrn!merts 

0 

AT AREA 6 SOIL 
Contamination Area [SWMU 49-00S(a)] ~ i!! 5 

< dl (; 

~ .iii 1/) 

I 
i E ~ 

5 ~ :; ·- ~!! 
< ~g. ~ 

E- ~ Sample 
Type 

Surface Soli Sample 

-----

Sampling 
Location 

1 

2 

5 

6 

7 

8 

Interval 

0.0-6.0 In 

0.0-6.0 In 

Sample 
Identification ~ ~ J ~ ~ ~ ~ ~ 

X I X I X I I I XI X I X I X I X 

X I X I X I I I XI X I X I X I X 

X I X I X I I I XI X I X I X I X 

.y- y.y Ill -t-------1-'"--+~"-t--+-... -"+--
0.0-6.0 In .v -v.v "' f __ _ 
0.0-6.0 In -- -- --------1..<!-J'-"---f-!'--1-+--1--"''+-"+ 
0.0-6.0 In 

0.0-6.0 In X X X X 

-+-+-+--t-t--+--+---
-f- I I I !-+-+--·-·------·--·- -~ ··-

--·--~- t-1-t-+ --t-·1 - +-+-t-

·---+-+-·- -t--t--1-t-+-

9 0.0- r:. n In ···-· -t--1--l--+--+--+-+ 
-·- ... I I: I: I: t±t: !,_+-+-+---+-4--4 -+--ln- -·--·--·-n-nn. -·--

___ ,_______._ ___ .._ ~-·--6--------
10 
-
11 

12 

13 

14 

15 

16 

17 -
18 

19 
?II 

0.0-6.0 In 

o.o- 6.0 In lx xlxl 
0.0-6.0 In IX X X 

0.0-6.0 In X X X 

0.0 -.§,Qjn X X X 

~~i14-11=t=ll=r1=rT=r~r=~--~r--r~-=:= -Txi~t~t X 

I I Yl y 

X X 

X X 

X X ·-i-t-· 
0.0-6.0 In 
0.0-6.0 In 

X X X X X 
X X X X X 

- i~-·iJ·tlll-tlll 1-r-l-t--t--1-+--+-+-
·- -·- ... I 1- I •. I - I I : ~ " X X X 1IIIIJ=-lll TI=r-+-1---+--· -----
----1 

0.0-6.0 In r------
o.o- 6.0 In 

X X X X X 

X X X X X 
-- -·- ... I I"" I .. I •• I I I •l•l X I X I X 1- I 1---l l l I I I - X X X --. --, --.----r t--1-t--1----f --!--· ---··--·---

o.o- 6.0 In 

0.0-6.0 In --f ·-· ...... . ---=~~=riiitit±J;lli~iliti.-
Aeld QAIQC _ ~- ______ _ _ __ ... _____ _..._,. _______ .. ___ ..., ___ ~_ .. ___ _. ___ .,_ . --· -·--
~_!!!sat~ blan~_ ____ _ __ ___ _ _______ _ _ __ _ !_ !.

1 
!_ _ _ ! ! ! ~ ~ 

I Field duplicate X X X X X X X X I---t-+-+--+ I I I t---f--t-t --t-f -t---t-+ _ 
IFieldblank XXX xxxxxl 
I Total number of screenings and analyses: 23 23 23 2~ 23 23 23 23.1 



Field 01' 011-Sfie 
Field SaeerW1g Lllbaalc:xy ~ 

TABLE E-3b (Appendix E) 

SCREENING AND ANALYSIS FOR 0 
PHASE I INVESTIGATIONS THE ~ 2 

OPEN BURNING/LANDFILL AREA 

I J 
E 3: 

(SWMU 49-004} .iii !!?. 
~ 5 6 

i i ~ ·- !i j ~ ll. < ~ i ·t Sample Sampling Sample J J J J ~ Type Location Interval Identification ~ ~ ... -
Surface Soli sample 

1 0.0-6.0 In X X X X X X X X'--· - ·-- 1--- -· - ·- --· '---.. --- . ··- -·-

-------- 2 0.0-6.0 In - ------ X X X r- - ~ X 1-.!. X X 
'---· --- - 1--- .. - - --- -. - .... 

3 0.0-6.0 In X X X X X X X X 

·--------~-

_ ________A 0.0-6.01n_ X X X. 1-- - _x X~ X J~ --- - - -- - r-- . --- '--·· - ·--. ·-·-!-· 

-------- ____ _§ ___ 0.0-6.0 In X X X - '- .X xr.x X X --- ·-- --

6 0.0-6.0 In X X X X X X X !. r--- -· 1--- -·- - - -- - - - -- r--- ·-- -- ---- - --

7 0.0-6.0 In X X X X X X X X 
·- - r--- -- r·-1--- ·--

8 0.0-6.0 In X X X X X X X X 
9 0.0-6.0 In X X X X X X X X 

t--- -- 1--- -- - - --1---· - - ·f- - .. -- --
10 0.0-6.0 In X X X X X X X X 

t-- r--- -- -- -- -- i-- ---1--- ··- -- ·- - 1--- - --
11 0.0-6.0 In X X X X X X X X -- -
12 0.0-6.0 In X X X X X X X X 

. - - -·- -· - --

13 0.0-6.0 In X X X X X X X X 
14 0.0 -6.Q lo X X X _X _X_ X X X ---- --- -- -

--- ·- -- - r---- -- -. - - - -- ·- -- -- --· t--· -- ---· 

~Alae ----- t- --- - - - ------ r-- -- -- -- - --· - ---- -

BL11sate blan!L ___ --- ---- X X X I .X ~- X ...X. _x 
- - --- ·- ---- ·- ··-- -- ·- ·- -- ----- -- --

Field duolicate X X X X X X X X 
fJ~!<!~~~~---- ----- -------------- !_ Jl X - I_! !. ! ! ! ·- ... ... 

·' 
-- - -· -- ---. -.- -

I 
------------ ---- ---------- -- - - - ·- t--- -- --- --- --- -- --· -- -·- ·-- -- ---

I 
f 

!-1--- -- - -- -- ·- - r--- -- ·- --· -- -- --- -- - -· .. -

I! 
-- -r--- - ,_ 

1--- - - -·--- --

Total number of screenings and analyses: _____ 17 17 17 11 17 1717 17 



Sample 
Type 

TABLE E-3c (Appendix E) 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 
AT THE SMALL LANDFILLS 
[SWMUs 49-005 (a) and (b)] 

Sampling 
Location Interval 

Sample 
ldenlilication 

Field Of Off-SHe 
Flllld Saeening l..abolalory Meast.n!IOOfis 

~ 

iJ~ 
j ~ j 

0 

I
! E ~ 

I 

~ ; (/) 
Gl 5 !5 i 
!5 ·- ~ s 

I elg-~~ 
E ~ ~ ~ 5 ~~t--O: 

Surface Soli Semple_ 1 1 1 1 1 1 1 1 1 I I 

____ __ 1 0.0-6.0 In ~ l!f.r.l--+-1-++:++:o+--------~- -1 X X X 
2 0.0-6.0 In _JJlJJ_II1JfE~=r3-=r-YIYIYIXIXIXt__; __ 

X X X X X !-j-
3 0.0 - 6.0 In X X X X X X X X 

X X -~~- 1 __ -~~ o.o- 6.0 In 1 1 X 1 X I x+-+-1--Af~ , u , _ X --+-+-+-t--4--1- -l --1 --f-+---+ -+ - -

----=~=~~-1~=-=-1- t. ________ 3 lllii3Ifl=1J J ~-ujj~- ---~~J]JJ r=LT 

--------- ---------· ----~· -------- I --=Jjjj--t-)11-·--·-
-- --l-- --~-+-·- . -- ~:]~_]]]_]=! 

----·--t-+--·----·-- ·-·--·----·---
----+-~--+--1--1--1-!~-·---·--

I I I I Ill I tr- . _jjj==-. -·-· --· -
------------ -1---------

1-------- --l--"--+-~-1- -~--

I I I I I 1-t--1-·---- --·---~--1---+-·--· -· --· --

1-=1- ~-------t-r-H-t1-HI-r----
Totalnumberorscreenlng••ndanalyses: -~4f4t--n--J4f414141414 

--~~-----t-~-·-·-·--·---- --

-l--1--+-+---+-4 --l--1 --!~--

·-·--

r 
/J.t'' 



TABLE E-3d (APPENDIX E) 
Fteld Sa8ening 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 

AT THE OPEN BURING/LANDFILL AREA 
(SWMU 49-004) 

SMALL LANDFILLS [SWMUs 49-005 (a)] nl Ill 

J E 

! ~ 
(!I 

Sample Sampling Sample J J J Type Location Interval Identification 

Borehole SamDie 

1 1- 5h X X X 
1 ~ -10h X lx x 
1 10- 15h X X X 

-- - -- ~--------~-
____ 2 1- 5h ___ .. _ -·-··---- ~ .!_ !_ 1-

-----~-------
2 5 -10h 

~---------~-----

X ~ X -
2 10- 15h X X X 
3 1- 5h X X X 
3 5- 10h c! ~ X --- ---~ ----~--- ------- ---------

3 10- 15h X X X --------- ---- -

4 1- 5h X X X -

4 5 -10h X X X 
4 10 -15h X X X 
5 1- 5h X X X 
5 5 -10h X X X 
5 10 -15h X X X 
6 1- 5h X X X 
6 5 -10h X X X 
6 10 -15h X X X 

QAIQC (Core) 

Rinsate blank X X X 
-~--

Field duplicate X X X 
Field blank X X X 

------- ---- ------~--

--- ~-

Field 
lBbaalay Measu&merls 

0 

~ ~ 

iJ 
E -~ 
.iii! ~ en 

~ !5 ~ i 
-~ ~ ~ s 

~~ 

J j 
:::::1 -~ - e- 8 ~ 
~ ~ > 0 en a: 

X X X X X X -- ·-·- - --

X X 1X X X X - -·- L_ 

X X X X Xr! r---
X X X X _! ! . ·-

1.!_ r!. X !. .! ! 
X X X X X X 
X X X X X X 
X X X X X 

1--

- I--· 

-- ·--- --- -

--- -- -·- ---

Oft-Site 
lBbaalay Anal)'sis 

--

- -- -- 1--· 1----- -

-- ·--- -

I 

I 

I 

I 

I 

I 

I 

-- 1--- ··- 1---

-·-1-- - f--·· 

-- 1-- - -- ' 

-- - - I 
I 
I 

c.!. 1-- ----- -- -- - -- ·- --- ---- ·-. --
X X X X X X . f--· 1---- f. - 1--- 1--- --- ·- -

X X X X X X 1------ -
X X X X X X 
X X X X X X I 

·- ... - -1-- -1-- --1--- -- - --1-- -
X X X X X X 
X X X X X X 

I-- 1------ ·- 1-- 1-- --- ~-1--- . - - -- -- ----
X X X X X X 

1--- 1-- -- --- --- --1---· --- -

X X X X X X 
X X X X X X 
X X X X X X -1-- ----- ·-- ·-

·- 1-f--. ------ -- -- ---- -- 1---
X X X X X X 

- ·- 1- ' -- - . - - -- - -· -

X X X X X X I 
- --- 1-1--- - -- - .. ---- ----

X X X X X X I 

1 
1- -- -- - ,_ 

1--- -- f- -- - . 

I -



TABLE E-30 (APPENDIX E) 
(continued) 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 

AT THE OPEN BURING/LANDFILL AREA 
(SWMU 49-004) 

SMALL LANDFILLS [SWMUs 49-005 (a)] 

Sample Sampling Sample 
Type location Interval Identification 

Borehole Sample 

7 1-5ft 
~----- ----

1--------- _ ___J_ 5-10ft 

7 10- 15ft 

8 1-5ft ----- ---

8 5-10ft ---------- --- -----

8 10 -15ft 

9 1-5ft 

9 5-10ft 
----~- ---

9 10 -15ft ... -- -

10 1-5ft . --

10 5-10ft 

10 10- 15ft --------- ------- -- -

11 5-10ft 

12 5-10ft 
-----~-~--- ------- -----

13 5-10ft ------ ------ ---- ---

14 5-10ft 

9AIOC {Core) 
------ ~-----

Rinsate blank 

Field duplicate__ __ 
·-------

Field blank ------- ---- ---~~ ------ -----

Total number of screening and analyses 

Field 
Flllld Saeeni1g Laboralay Meast.191T18115 

0 

i 2 u E ~~ 
.iii ~ en 

~ ~ ~ !5 !If-

~ ~ ~ ·~ ~ ~ 3 _3 

~ ~ ~ ~ J ~ ·~ 8 ~ 
~ ~ > u en a: 

X X X X X X X X X 1---- - f-- f-
lx lx lx lx X X X X lx 
X X X X X X X X X 
X X X X X X X X X 
X X X X X Xc!- c!- X - r--- t--
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X r! X 

1---- -
X X X X X X X_ ~ X - -- 1--- -
X X X X X X X X X - - --I--

X X X X X X X X X 
X X X X X X X X X 

·- --. - --
X X X X X X X X X 
X X .-!- I~ c.! X ~.! X X --r-- t-- -- - -
X X X X X X X c.! X -- 1--- --
X X X X X X X X X 

- - ----

X X X X X X X X X 

-1--- -

--
1---

- -I--1---

1-1-- -- --

1- I--1-- ---

1-- I-- - -·-· 

- ---- 1--- -

-I-- -~-

1- -- - t-

-- f--- --1-

Off-Site 
l..aboralay Analysis 

-- -· -- - --

f-- I--

f-- -- f-- -- --- --

---- f-- -- --

-- --- --

---1----1--

--- I- f-- f- f-- - -- 1---- --. 

- --- f- f-- -- f--- ... --- ---

- --- -- -·-- -- - -- - ---

-- -- - -- -. -- -- --. 

- -- - ,_ f- - 1-I-- 1-- . 

-- -I- -- --- -- -- . 

f- 1- - - ---- ...... 

-- - --·- .. 

- --- -- --· -·--

- --- - - -- 1-- - --- ---- - - -- -- -

X X X X X X X X X -- - - -- -- -- -- ·-- --- - -
X X X !_ _.! X X X X 

r- r-- -- 1-- -- -- - -- - - ··- - - -. 

4o l4o ~0 040 40 4o 40 4o 
- --L- - -- ·--- ·-'- -

-------·---



Field Saeening 

TABLE E-4(a) 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 

AT AREAS. 

J i i 
Sample Sampling Sample 

~ ~ ~ Type Location Interval ldentnication 

Surface Soli 

1 0.0-6.0 In X X X 
2 0.0-6.0 In X X X 
3 0.0-6.0 In X X X 
4 0.0-6.0 In X X X 

-
5 o.o- 6.0 In X X X 
6 0.0-6.0 In X X X 
7 0.0-6.0 In X X X 
8 o.o- 6.0 In X X X 
9 0.0-6.0 In X X X 

10 0.0-6.0 In X X X 
11 0.0-6.0 In X X X ---------- -----
12 0.0-6.0 In X X X ---------- ----- -·---------
13 0.0-6.0 In X X X 

14 0.0-6.0 In X X X 
15 0.0-6.0 In X X X 
16 ...0.0 -60 In lx lx X 
lZ 0.0 .ll n In IY IY _x 

til 0.0-RO In lx lx X 
19 0.0-6.0 In X X X 
20 0.0-6.0 In X X X 

QA/QC{Soll) 

Rinsate Blank 0.0-6.0 In X X X -- --- -----
Field Duplicate 0.0-6.0 In X X X 
Field Blank 0.0-6.0 In X X X ----

0 

i § 

I I I 
E 

I ~ .iii 
~ ~ I -~ ~ ~ < " ~ = -~ J ~ ~ J ~ ! ~ ~ 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

Field or Off-Site 
Laboralay MeastJ-emens 

i 
~ 
aJ 
!( 

1--- 1---

-- --- -~ 1---- f---1---- - -

~- -- ---

1-- ~- -

-I-1-- - -- - -- ;-- ~ 

1---- -I- t--- --·- -- ~ -

-- -- -1---- --1--- -- -- ~ -- -- --- -- - c--- --
X X X X X X --- f---- 1------ -- - -- -
X X X X X X'--- -- ---~- ~~ 

X X X X X X 
X X X X X X - -
X X X X X X 

f-- - 1-- . - -~~ I-~ -
X X X X X X 

-- -- - f- 1---- 1----- -- 1-1-- ---1-- f--- - -- ----

X~ f-!_ X X X 
- -- - ~- -- -- -

X X X X X X 

X X X X X X 
-

X X X X X X -- --- - -- c- ~- ---

X X lx lx X X.. - 1- -- 1- -- --+- f--- -- -
_x _X Lx lx _X X_ X. IY 1-1- - 1-f---- - 1- -- ---

lx X lx IX X IX ix IY 
X X IX IX IX IX X !. -- -- f--- ---1---
X X X X X X X-r!- --1--t--- -- - -- 1---1-

-- -- f--1--1-- -- -- -~ ----
X X X X X XI- -I- - 1--f~ - - -- --- -
X X X X X X 
X X X X X X 

--- -1-- --f-- - -- - --f-- - - -- --- ---

----

! 

I 



TABLE E-4 (a) 
(continued) 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 

AT AREAS. 

piing Sample 
ype location Interval Identification 

Flllld Screer1ng 

~ 
! s ~ 
~~Cl 

~ ~ ~ 

0 

Field or Off-Site 
laboralory Measu'erTlllns 

I 
j E-~ 

I 

~ .ii! ~ ~ 0 
~ sl5!ll.!llco 
~ --~:r;sS! 

<Cl "'~-~!1!~ E < ~ 
Eii a:m ~~~~~~~~ 

XIXIXI IXIXIXIXIX 

I l:l:l:lt:l :l:l:l:f-~t--l-1 t-t-1-1-1-+~-~-·--·-
XIXIXI IXIXIXIXIXI IX --·--t-1-t---t--l-t-t-+---t-t--t---t--t- t-~--

t------t XXX XXXXX X . ·-·-+-+---+--+--1-1- t-1-t---t----1- +-·-- ---
_ XXX XXXXX X 

+------- X X X X X X X X·~_!~~~l=t-1=t=l=t=l=-l~ r.t=r-r-rr__r-_ 
XXX XXXXX X 

-1-t------
t- -~-1------'-+-__ t 1:1:1:11:1:1:1:1:tfu=Ltl I tttttttt~.--+-+-+-
--·-------r t I I I I I I I I I I t-1-1 =ttrJ=tf-t tftt-+-+-----
QA/QC 

Rinsate blank 

Field duplicate 

Field blank 

-- ·-·--·-·-+--· ·-- ·-··-· -==·==----~~~l~t:: ~~~:~=·--·-·---~-·----·---· ... ·--- --- ·----. 1- ·---

~-==~==~~~ _- I I I I I I I l--+--1-t-t-+-+----t--·---·---·---· -·---·---·----------l-t---t-+-1 I I 1--+---- ·-··-- ·--
I I I I I I I I I I I I I 1----+-f-1---+ I I I I I I I I 1--f---f----·--

-------r I r=---====n=ttt·--tiHI- ---· ---· --t-- ·--· ·- --------+---
-1----+----f~ ---· ... ··--· -l-u· --11-~- ·- ·--- -----··---

-·-- -- -- ----~·-4·--·..0.--

·--· -- --- -- ---------&----.0--·--·· _.,_ 

t----------1---+---+-1-1 I I I I - -- ---+ 
+--1--t-----+-----l ~-. . ..•.. 

··------- ------- ___ , _______ ... _____ _ I I I I 1-1-1-+-t-I 

361361361361361 4136[4 r--t---+--t--1-t---·--- ----~---Total number of screenings and analyses 36136136 



Field Sa&ering 

TABLE E-4 (b) 

SCREENING AND ANALYSIS FOR ~ 
PHASE I INVESTIGATIONS 

I gl AT AREAS. ~ 

i i ~ ~ <G 
Sample Sampling Sample 

~ ~ ~ J JJ Type Location lnlerval Identification 

Borehole samples 

1 X X X X X X -------- -----
2 X X X X X X 

-------- ---

--~---·-- -·--

Total number of screenings and analyses 2 2 2 2 2 2 

6 s 
e 
I ~ .01 

5 s .!ll 

-~ ~ ~ I 
~ -~ 

~ ~ ~ ~ !f 

X X X X 
XX rx- X 

1-f---

-- -
---

Field or OH-Site 
l..iiJoratay Mea5U'9111e11s 

i 
~ 
Ill 

~ 

X 
-- - --

X 
-·-~ 

1-

-- -I-

·-·-

-- -~ -
- -~ --

!------

-

r--1--

- ---- -- -- ·- -· -f- - --

- - - - ---

·-::- 2 ··- - !----- - -- - - - --
2 2 2 2 

·-c·-1-r--

-- - --- --

- - -- - 1-f--

... '--r-~ 

-- -- 1-

-- - -- ·- ·- --

1--- !----- ---

-- ---- -~ --- -- .. 

f- --- -- -·- -- --

--- - --· -- !----- -



Field()( Off-S~e 
Flllld SaeerWlg Laboralay Meastlemerts 

TABLE E-5 (APPENDIX E) 

SCREENING AND ANALYSIS FOR ~ 
0 

I PHASE I INVESTIGATIONS 

I I 
~ 

d I AT AREA 10. 

J j i I ~ 
Sample Sampling Sample 

~ ~ J ~ ~ J ~ 
!!! 
~ Type Location Interval Identification Ill 

~ g 
Surface Soli 1 0.0-6.0 In X X X X X X X X 

2 0.0-6.0 In X X X X X X X X 
r- - ---

3 0.0-6.0 In X X X X X X X X -- -I- !-- -- --- -- - -
4 0.0-6.0 In X X X X X X X X 

-- ~----~-~_, ____ 5 0.0-6.0 In X X X X X X X X ---- ------ --- 1---- - --· ··-- ----- - -- --· -- --- - -- ---
6 0.0-6.0 In ------- X X X X X X X - !_ - ·- -- 1---- - - - -- -- - --1-- ---- -

-------- -·-.- ---- ____ ?_ __Q.&_- 6.0_1n ___ 
-----

X X ~ !.__ ~ !._ ~L -- !._ - ---- --- - - -- --- --- 1- -- - ·-- --- --- -

-------- ---- 8 0.0-6.0 In ----- ~ !_ - !._ X ~ X !__ X 
~------ --------- - - - --- ---- --- --

9 0.0-6.0 In X X X X X X X X 
10 0.0-6.0 In X X X X X X X X --------- -- - ---- -- --c---
11 0.0-6.0 In X X X X X X X X 

- .. --
12 o.o- 6.0 In X X X X X X X X 

-- - --- --
13 0.0-6.0 In X X X X X X X X 

1---- --- - .. 

14 0.0-6.0 In X X X X X X X X 
15 O.Q- G.Q In X X X lx lx lx X x__ 

·- - ---

16 O.Q -6.0 In X X X IX IX lx X X ---1---- -- ·- - 1----
17 0.0-6.0 In X X X X X X X X X ---1---- -- - -- --
t8 0.0-6.0 In X X X X X X X X X 

-I-1---- --- - --

QAIQC (Soli) 

Rinsate Blank X X X X X X X X 
Reid Duplicate 

- t-- - --
X X X X X X X X 

--- ---
Field Blank X X X X X X X X 

f---- - -- - --- - -- --- -- ~-·- - -- - -·-

--------- -- - 1- ·-- -- - -- - c- -- ·-· -- -- -- -- --

Total number of scraanlngs and analyses 21 21 21 21 21 21 21 2 21 
----L... - --



TABLE E-6 

SCREENING AND ANALYSIS FOR 
PHASE I INVESTIGATIONS 

AT AREA 12. 

Sample Sampling Sample 
Type location Interval IdentifiCation 

SUrface Soli Sample 1 0.0-6.0 In 

2 0.0-6.0 In 

3 0.0-6.0 In 

4 0.0-6.0 In 

5 0.0-6.0 In 

6 0.0-6.0 In 

7 0.0-6.0 In 

e 0.0-6.0 In 

9 0.0-6.0 In 

10 0.0-6.0 In 

11 0.0-6.0 In 

12 0.0-6.0 In 

13 0.0-6.0 In 

1A nn-Rntn 

11; nn_Anln 

1!; nn-Rnln 

17 nn-Rnln 

18 0.0-6.0 In 

19 0.0-6.0 In 

20 0.0-6.0 In 

QAIQC(Soll 

Rinsate Blank 

Field Duplicate 

Field Blank 
Total number of screenings and •alyses 

FlllkiScreelq 

~ 
!I 

I ~ 
I I I I I 
J J J J j 

;:) 

J 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

lx IX ~X ~ ~ ~ lx lx IX IX IX 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

lx lx lx lx lx IX 
lx lx IX IX IX IX 
IY IY IY IY IY Jy 
lx lx lx lx I]( lx 
lx lx lx IX X lx 
lx lx IX IX IX IX 
X X X X X X 
X X X X X X 

' 
X X I~ X X X 
X X Xr X X X 
X X X X X X 

Flekl or ott-Site 
L.alaaby MeaslrelneRs 

0 .... 
Ia 

j ·~ 3C 

~ 
~ I &I I N ,.._ 

3C E C? 

~ :a .... -~ 

l ~ ~ 
~ ~ m J ~ ~ ~ 

X X X X X X 
X X X X X X 
X X X X X ,!. 1- --- -
X X X X X X 
X X X X X )(!~ 
X X X X .! ~ - 1- f---
X X X X ~ X 
X X X lx lx 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

IX X X IX X IY 
X X X lx lf IY 

I]( ll ]( Jy y IY 
lx ll X lx I ll: IY 
IX X X IX i ][ Ill: 
IX X X IX I ][ Ill: 
X X X X XX 
X X X X X X 

I--
X X X X X X 
X X X X X X 
X X X X X X 

123 Jz3 23 23 2323 231~ 2323 2323 
-'---- - - - --

1- -~ 1-1-- -~ -I- --- --1-- -

f-- 1- f--. 

1-- --1- - -- 1--1--
1- 1-1-1- --- I-- - f--- -~- - ~-

-- ~- ---
' 



Field or Olf-Sie 
Flakl ~ l..al:laaoly MaasuarnerD 

TABLE E-7(8) (APPENDIX E) 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

AT AREA 1. il 
Sample 
Type 

Surface Soli Sample 

Sampling 
location Interval 

Sample 
ldentifiCalion J J 

11 0.0-6.01n I IXIYI I I IXIXIXIXIX 
21 0.0-6.01n I IXIXI I I IXIXIXIXIX 
31 o.0-6.01n I IXIXI I I IXIXIXIXIX 
41 0.0-6.01n I IXIXI I I IXIXIXIXIX 
51 0.0-6.0in I IXIXI I I IXIXIXIXIX 
61 o.o- 6.0 In I I X I X I I I IX I X I X I X I X 
71 0.0-6.01n I IXIXI I I IXIXIXIXIX 
81 0.0-6.0in I IXIXI I I IXIXIXIXIX 
91 o.0-6.01n I IXIXI I I IXIXIXIXIX 

101 0.0-6.01n I IX IX I I I IX lXI XI XI X 
111 0.0-6.01n I IXIXI I I IXIXIXIXIX 
121 0.0-6.01n I IXIXI I I IXIXIXIXIX 

I 131 0.0-6.0in I IXIXIIIIXIXIXIXIXH-t-1 I I I I I I I t-+-+-+-f-f--+-
14 0.0- 6.0 In X X X X X X X 
1sl o.o-6.0in I lxlxl I I lxlxlxlxlx 
161 o.o-6.oln I lxlxl I I lxlxlxlxlx 
171 o.o- 6.0 In I I X I X I I I IX I X I X I X I X 
181 0.0-6.01n I IXIXI I I IXIXIXIXIX 
191 o.0-6.0in I IXIXI I I IXIXIXIXIX 
201 o.0-6.0in I IXIXI I I IXIXIXIXIX 

QAIQC (Soli) 

Rinsale Blank XIX XIXIXIXIX 
Field Dupic:ale XIX 1.X I X I X I X I X 
Field Blank XIX '"X I X I XI XI X 
Total number of scrMillngs end analyses ~123 t-z3123123123123 



TABLE E-7(b) (APPENDIX E) 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

ATAREA2. 

Sample Sampling Sample 
Type location Interval ldentifJCalion 

Surface Soli Sample 1 0.0-6.0 In 

2 0.0-6.01n 

3 0.0-6.0 In 

4 0.0-6.0 In 

5 0.0-6.0 In 

6 0.0-6.0 In 

7 0.0-6.0 In 

8 0.0-6.0 In 

9 0.0-6.0 In 

10 0.0-6.0 In 

11 0.0-6.0 In 

12 0.0-6.0 In 

13 0.0-6.0 In 

14 0.0-6.0 In 

15 Jl.O. -.6.0 In 

16 _D.O - 6~0 In 

17 0.0-6.0 In 
18 0.0-6.0 In 

19 0.0-6.0 In 
20 0.0-6.0 In 

QAJQC (Soli) 

Rilsate Blank 

Field Duplicate 

Reid Blank 

Field or 011-Sie 
FieldSouriw I.Jibaacry Measul!rnrns 

0 

i iii 

I I J 
E ~ .i! 

I j ~ I 
J J J J -J ~ l a ~ 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
lx lx lx lx X X IX 

lx lx lx lx _X _X lx 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X xt- t--

X X X X X X X 

·- ---

I 

I 

I 
' 

' 

I 

I 
I 

I 

t-- -r-r-



TABLE E-7(b) (APPENDIX E) Continued 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

AT AREA 2. 

Sample Sa roping Sample 
Type location Interval Identification 

Surface Soli sample 21 0.0-6.0 In 

22 0.0-6.0 In 

23 0.0-6.0 In 

24 0.0-6.0 In 

25 0.0-6.0 In 

26 0.0-6.0 In 

27 0.0-6.0 In 

28 0.0-6.0 In 

29 0.0-6.0 In 

30 0.0-6.0 In 

31 0.0-6.0 In 

32 0.0-6.0 In 

33 0.0-6.0 In 

34 0.0-6.0 In 

35 0.0-6.0 In 

36 0.0-6.0 In 

37 0.0-6.0 In 
38 0.0-6.0 In 

39 0.0-6.0 In 

40 0.0-6.0 In 

QAIQC (Soli) 

Rinsate Blank 

Field Duplicate 

Field Blank 
----- ----------

Field or Off-Site 
Field Saeri1g LabaaiOfY Measuemerts 

0 

i iii 
ca ca ~ ~ ~ .I ~ .I 

·I ~ I I I ~ s ~ i I B B B j ~ 
~ ~ ~ (!J (!J (!J 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X lx. J{ X X X 
lx lx lx lx X X X 
X X lx lx X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X xf- 1--
- -

f-- - --

! 

- c-- f-- - - - -· f-- - -

- -· 

f--



TABLE E-7(b) (APPENDIX E) Continued 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

AT AREA 2. 

Sample Sampling SaiJ1lle 
Type location lnlerval ldentifJCation 

Surface Soil Sample 41 0.0-6.0 In 
42 0.0-6.0 In 

43 0.0-6.0 In 

44 0.0-6.0 In 

45 0.0-6.0 In 

46 0.0-6.0 In 

47 0.0-6.0 In 

48 0.0-6.0 In 

49 0.0-6.0 In 

50 0.0-6.0 In 

51 0.0-6.0 In 

52 0.0-6.0 In 

53 0.0-6.0 In 

54 0.0-6.0 In 

55 o.o-6.0 In 

56 0.0-6.0in 

57 0.0-6.0 In 
58 0.0-6.0 In 
59 0.0-6.0 In 

QA/QC (Soil) 

Rinsate Blank 

Field Duplicate 

F~eld Blank 

Total number of unalyses 

F~eld or Oil-Site 
FieldSaeeri1g t.moraay Measuemens 

0 

~ 

I I J 
~ I 

~ i ~ I ~ 
J ~ J j - J ~ 

~ ~ ~ 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

lx lx lx IX lx X lx 
lx lx IX lx lx X lx 
X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 

Iss 68 1&&68686868 
L.......L-..-- ---

I 

I 

I 
I 

- f-- - - 1-1- -~- -

I 

I 



TABLE E-7(c) (APPENDIX E) 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

AT AREA3. 

Sample Sampling Sample 
Type Location Interval Identification 

Surface Soli Sample 1 0.0-6.0 In 

2 0.0-6.0 In 
-

3 0.0-6.0 In 

4 0.0-6.0 In 

5 0.0-6.0 In 

6 0.0-6.0 In 

7 0.0-6.0 In 

8 0.0-6.0 In 

9 0.0-6.0 In 

10 0.0-6.0 In 

11 0.0-6.0 In 

12 0.0-6.0 In 

13 0.0-6.0 In 

14 0.0-6.0 In 

15 0.0-6.0 In 

16 0.0-6.0 In 

17 0.0-6.0 In 

18 0.0-6.0 In 
19 0.0-6.0 In 

20 0.0-6.0 In 

QAIQC (Soil) 

Rinsate Blank 

Reid Duplicate 

Reid Blank 

Total number of screenings and analyses 
-------

Field or 011-Sie 
Flllld Sa9riv l.abcllllay Maasuamelts 

0 

i ~ 

I I J 
E ~ .il 

j ~ J ..!! I • ; I J J J 
E ~ 
~ ~ 

X X X X X X X 
X X X X X X X -- ---
X X X X X X X 

f-- ... 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X --
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
lx X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

--

---

1-

-- ~-

X X X X X X X 
X X X X X X X 
X X X X X X X 

23 23 ~ 23 23 23 23 

~--- f--. -- - r-- -- ·- - -- ---

- f-- - ·- - - ·- - - -

--- --

r- -

-- - --

' 

. 

r-- - --1 
I 

- - - -- --- ---



TABLE E-7(d) (APPENDIX E) 

SCREENING AND ANALYSIS FOR 
PHASE I SURFACE INVESTIGATIONS 

ATAREA4. 

Sample Sampling Sample 
Type location Interval Identification 

Surface Soli Sanple 1 0.0-6.0 In 

2 0.0-6.0 In 

3 0.0-6.0 In 

4 0.0-6.0 In 

5 0.0-6.0 In 

6 0.0-6.0 In 

7 0.0-6.0 In 

8 0.0-6.0 In 

9 0.0-6.0 In 

10 0.0-6.0 In 

11 0.0-6.0 In 

12 0.0-6.0 In 

13 0.0-6.0 In 

14 0.0-6.0 In 

15 o.0-6.0 In 

16 0.0-6.0 In 

17 0.0-6.0 In 

18 0.0-6.0 In 
19 0.0-6.0 In 
20 0.0-6.0 In 

QAJQC (Soli) 

Rinsate Blank 

F~&ldO~e 

F181d Blank 

Total number of screenings and analyses 

Field or 011-Sie 
Field~ l..abclaayMeasuemens 

i i s 

I I 
E 

I ~ q I ~ 
J J J J ~ 

~ ~ fi! 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

lx lx lx lx X X .X 
lx lx lx lx iX X .x 
lx X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 

123 ~ tz323232323 ---

I 

I 

I 
-- - f-- f-- f- f-- f--1 

I 

- -- --
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Radiological Survey Methods Appendix F 

APPENDIX F 

Radiological Survey Methods 

Editor's note: This section currently is undergoing-...ra'liew 
by the Remote Sensing Laboratory (Operated for DOE 
by EG&G/Las Vegas Energy Measurements Division) 
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Radiological Survey Methods Appendix F 

APPENDIX F - RADIOLOGICAL SURVEY METHODS 

F. 1 Introduction 

Field surveys are primarily scans of the land surface using direct reading or 
recording instruments. For this OU work plan, radiological surveys are used to 
identify and refine locations where contamination above screening levels may 
exist. While negative field survey results are not necessarily conclusive 
evidence for the absence of elevated levels of radioactive contaminants, the 
probability that such contamination exists can be minimized with the proper 
design and execution of radiological surveys. When elevated contamination levels 
are detected, survey equipment allows the precise location of hot spots to be 
determined for subsequent discrete soil sampling. 

Radiological surveys are exceptionally convenient and rapid to carry out to detect 
surface contamination. Survey methods have the disadvantage that the x-ray and 
gamma-ray signatures are strongly attenuated by solid matter, and therefore 
contamination below the surface (in most cases, depths greater than 1-2 in.) are 
not detected reliably. A second disadvantage is that minimum detection limits are 
highly isotope specific, depending upon the nuclear characteristics of the 
decaying isotope. 

F. 2 Gross Gamma Surveys 

Several instruments are available that are suitable for these surveys, including 
micro-A meters, Nal detectors of various sizes with ratemeters and scalers, and 
Geiger-Mueller detectors. The preferred instruments are micro-A meters with 
the ability to measure 51J.R/hr, and 2-in. by 2-in. Nal detectors with a 
ratemeter capable of displaying 100 cpm. Some discrete-measurement or 
continuous-measurement instruments also are available using the same 
detectors. Surveys typically are conducted by carrying these instruments at 
waist height at a stow walking pace and observing and recording the ratemeter 
response. Measurement also may be made at the ground surface to aid in 
identifying the presence of localized contamination. The applicable SOP is 

• Measurement of Gamma Radiation Using a Sodium Iodide (Nal) Detector 

F.3 Low-Energy Gamma Surveys 

The FIDLER and PHOSWICH instruments are most commonly used to detect 
radionuclides which emit low-energy gamma and x-ray radiation. Both 
instruments are optimized to detect low-energy photons, such as the 60 keV 
gamma emission from americium-241 or the x-rays that accompany the decay of 
most heavy radionuclides including uranium, plutonium, and other transuranics. 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

F-2 March 1992 



Radiological Survey Methods Appendix F 

Both instruments may be used in the execution of the field work proposed in this 
OU work plan. Discrete- or continuous-measurement recording options are 
available. Surveys typically are conducted by carrying the instruments close to 
the ground surface and observing the ratemeter or scalar. Measurements also 
may be made at the ground surface to indentify and precisely locate highly 
localized contamination. The applicable SOPs are: 

• Near Surface and Soil Sample Screening for Low-Energy Gamma 
Radiation using the FIDLER 

• Near Surface and Soil Sample Screening for Low-Energy Gamma 
Radiation using the PHOSWICH 

F. 4 Gamma Spectrometry Systems 

The Energy Measurements Division of EG&G-Las Vegas operates the Department 
of Energy's Remote Sensing Laboratory. This laboratory maintains state of the 
art airborne- and ground-vehicle based gamma spectrometry systems which 
have been valuable in a number of environmental studies involving radioactive 
contamination at DOE, Department of Defense, and other sites (see Table F.4-1). 
Figure F.4-1 contains photographs of typical tripod-mounted and ground-vehicle 
based in situ systems which were used in a recent radiological survey of surface 
soils at the DOE's Rocky Flats Plant. 

Airborne gamma spectrometry systems utilize arrays of sensitive detectors. The 
ground based (in situ) systems shown in Figure F.4-1 utilize liquid nitrogen
cooled high purity germanium (HPGe) detectors mounted on an easily moved 
tripod, or on a retractable arm attached to a four-wheel drive vehicle. The 
vehicle contains a computer processing facility so raw data processing and 
preliminary contamination mapping can be performed essentially in real time in 
the field. Subsequent refinement of the data occurs offsite and a map of individual 
radionuclide (or groups of radionuclides emitting gamma rays of similar energy) 
results. 

The retractable arm on the vehicle-based system allows the heigth of the detector 
above ground to be varied from essentially ground level to about ten. meters. A 
height of about 7.5 meters typically is used. Lead collimators can be used to vary 
the cone angle available to the detector sensor. 

F~-~ 
Minimum detectable activitieS' for several radionuclides of interest for the TA-
49 OU are listed in Table P-2. MDAs are listed for both ground vehicle based (in 
situ) and helicopter based systems. Because gamma rays are strongly attenuated 
by solid matter, gamma survey methods are useful only for the uppermost 
portion of the soil horizon. For example, for the 60 keV emission characterizing 
americium-241, for a uniform distribution with depth, approximately 95% of 
the unscattered gamma rays reaching the detector would originate within the top 
6 em of the soil and approximately 99% would originate within the top 9 em. 
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Minimum detectable activities also are strongly isotope dependent, as indicated in 
Tables F .4-2 and F .4-3. The dependency is due both to the energy of the emission 
(lower energies are more strongly attenuated and give lower detector response) 
and the branching factor (fraction of radioactive decays which give rise to gamma 
ray emission). Of particular relevance to the investigation for the TA-49 OU is 
the relatively low sensitivity for plutonium emissions, primarily due to the low 
branching factor. However, sensitivity is excellent for cesium-137, uranium-
235 and -238, and americium-241 (the daughter product of the relatively 
short lived isotope plutonium-241 ). All of these are important contaminants of 
concern at the T A-49 OU. The spectrometer system can be optimized for specific 
isotopes of interest in the survey. 

The usual approach for deducing plutonium distributions from gamma ray 
techniques is to measure the easily-detected signature from americium-241 and 
to apply a factor relating to the americium/plutonium ratio at the site. This 
approach, of course, assumes that the ratio does not vary over the site due to 
either partitioning of americium and plutonium by environmental processes or 
the existence of plutonium of various ages and initial isotopic mixtures. 

Fractionation of americium and plutonium in the environment has rarely been 
observed, and past studies generally have shown the process to be negligible at 
arid or semiarid sites such as TA-49. In addition, the plutonium and americium 
source history at TA-49 is unusually well defined. Therefore, the TA-49 OU is 
especially well suited for the use of americium surface survey results for the 
deduction of plutonium levels. In any case, the plutonium/americium levels will 
be measured at all T A-49 SWMUs from discrete sampling, and both the absolute 
value and variability of the ratio will be available to confirm that the 
americium/plutonium is well adequately known and the ratio is invariant across 
theOU. 

Results from radiological surveys usually are expressed in units of lJ.Citm2. 
Conversion to units of pCVg requires some knowledge or assumptions about the 
vertical and lateral distribution of the radionuclide in the soil. Table F4-3 and 
Figure F4-2 give some conversion factors and illustrates the lower sensitivity 
for point versus uniformly distributed sources. 
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Table F.4-1. Past environmental applications of the Remote Sensing Laboratory's 
gamma spectrometry systems. 

SURVEY 
SITE LOCATION PATE 

Enewetak Western 7/77-12/79 
Atoll Pacific 

Gnome Carlsbad, 8/77-9/77 
New Mexico 

Johnston Western 4/80-8/80 
Atoll Pacific 

Middlesex Middlesex, 7/80-11/80 
Plant New Jersey 

Kellex Jersey City, 9/80-11/80 
New Jersey 

Area 11 Nevada Test 6/81-9/81 
Site 

Areas 2, Los Alamos 9/82 
15, and 21 Natl. Lab. 

Areas 1-13, Nevada Test 6/81-3/86 
15-20, 25, Site 
26 and 30 

Maralinga South 5/87-7/87 
Australia 

Rocky Flats Golden, 12/90 
Plant Colorado 
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Table F.4-2. Typical minimum detectable activities (MDAs) for surface soils using 
the Remote Sensing Laboratory's in situ and helicopter-based gamma spectrometry 
systems. 1 

ISOTOPE 

Am241 

Pu239 

u23s 

u23B 

cs137 

ca60 

HEUCOPTOR2 
~Ci/mZ. 

0 01 

400 

0.03 

1.0 

0.02 

0.02 

0.01 

IN StTLf3 
uC i!m2. 

0.006 

30 

0.003 

0.04 

0.002 

0.002 

0.001 

1} An infinite (uniform) surface distribution of radionuclides is assumed. MD As are 
from the EG&G reports cited in the reference list. Actual values can vary by a factor of 
two or more at specific sites, depending upon background. 

2} Altitude 30m, speed 60 knots, 20 Nai(TI) detectors (12.7 em x 5.1 em), 1 second 
acquisition time. 

3) Height 1 m, 20% n-Type High Purity Germanium Detector, 1 0 min. acquisition 
time. 
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Table F.4-3. Factors influencing minimum detectable activities. 
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Figure F.4-1. Remote Sensing Laboratory in situ gamma spectrometry systems. 

TRIPOD-BASED SAMPLING SYSTEM 

I 
~ 

SUBURBAN SAMPLING SYSTEM 
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Figure F.4-2. Typical MDAs and distributed source MDA curve for Rocky Flats 
buffer zone surface soils. 

ISOTOPE MDA <pCilgl 

Am24 0.9 
cs137 0.1 
u23s 4.1 
Ra226 0.2 
Th232 0.2 
K40 0.2 

Data from the ESG (1991) in situ survey of Rocky Flats MDA = Minimum Detectable 
Activity = NB where 

A = Activity read on graph (pCi/g) for B=1 

B = Branching rates (gamma/disintegration) 
1 0:: 

0.1 

0.01 

... ~ • three standard deviation statistical uncertainty of typical 
background spectrum 

• 15 minute acquisition time 
• 20 % Bare N-type HPGe detector 
• 7.5 meter detector elevation 
• 46 meter grid 
• uniform distribution averaged over top 3 em 

I I I I I I I I I 
10 100 1000 

ENERGY (keV) 

DISTRIBUTED SOURCE MDA CURVE 
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APPENDIX H 
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I. Administrative Management 

NAME ANQ AFFILIATION 
P. Gary Eller 
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II. Technical Contributors 

NAME ANQ AFFILIATION 

Kathryn D. Bennett, EM-8 

EQUCATION/EXPERTISE 
Ph.D. Inorganic Chemistry 

·1a years experience in actinide 
and environmental chemistry research, 
process development and line/ 
project management. Over 1 00 pub
lications in peer-reviewed journals. 
Member of national/international com
mittees in actinide chemistry. 

Ph.D. Water Resources 

* 15 years experience in hazardous 
waste site assessment, including waste 
management, regulatory compliance, 
and program management 

Ph.D. Biology 

• 20 years experience in assessment 
of energy and waste management 
systems, including project management 
experience 

EQUCATION/EXPERTISE 

M.S.c. Environmental Science 

*2 years experience in NEPA 
biological activities including 
Laboratory wetlands evaluation 
and endangered threatened species. 
Database development. 
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Civil/mechanical engineering 
courses at University of Kansas and 
University of New Mexico. 40 years 
experience in field engineering and 
surveying, 35 years LANL supervisory 
experience. Extensive knowledge of 
maintenance/construction at 
virtually all Laboratory technical area. 

Ph.D. Geology 

*15 years experience as a petrologist 
and structural geologiston petrologic 
and geothermal problems in a variety 

of young volcanic systemsall over the 
western United States and Central America. 
Framework Studies technical team leader 

for the ER program. 

M.S. Economics 

*6 years experience in Laboratory NEPA 
programs and management experience in 
compliance and CEARP activities. 

B.A. Journalism 

*1 0 years experience in public 
relations including 5 years in 
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munications and community relations. 
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APPENDIX I 

NATIONAL ENVIRONMENTAL POLICY ACT 
DOCUMENTS 

Aooendix I 

EDITOR'S NOTE: The NEPA evaluation and document preparation for TA-49 is an 
ongoing process. Updates to this section will be made as documents become available. 

The status of TA-49 NEPA work as of March 20, 1992 is as follows: 

Descrjotjye Title 

• DOE Environmental Checklist (DEC) 

CuHural Resources 
• Survey 

• Report 

Bio!ogjcal Resources 
• Survey 
• Report 

TA-49 Operable Unit RFI Work Plan 
DRAFT 

1-1 

Completion pate· 

4/1/92 

4/30/92 
5/30/92 

completed 
3/31/92 

·----- '--.,: 
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BIOLOGICAL SUMMARY 
TA-49 

OPERABLE UNIT# 1144 

1.0 INTRODUCTION AND FURTHER INFORMATION --During 1991, field surveys were conducted by the Biological Resource ~; r$ i\ t. ~. 
Evaluations Team of the Environmental Protection Group (EM-8) for Opei ~~,\ ~ 
Unit 1144. Technical Area 49 (Site Characterization). Site Characterizati 
requires surface and subsurface sampling within theTA. Further information 
concerning the biological field surveys for Operable Unit 4144 is contained in the 
full report "Biological Assessment for Environmental Restoration Program, 
Operable Unit 1144". The Biological Assessment will contain specific information 
on survey methodology, results and mitigation measures. This assessment will 
also contain information that may aid in defining ecological pathways and 
vegetation restoration. 

2.0 LAWS 

Field surveys were conducted for compliance with the Federal Endangered 
Species Act of 1973, New Mexico's Wildlife Conservation Act. New Mexico 
Endangered Plant Species Act, Executive Order 11990 "Protection of Wetlands" 
and Executive Order 11988 "Floodplain Management", 10 CFR 1022 and DOE 
Order 5400.1 . 

3.0 METHODOLOGY 

The purpose of the surveys was three-fold. The first was to determine the 
presence or lack of presence of any critical habitat for any State or Federal 
sensitive, threatened, or endangered plant or animal species within the Operable 
Unit boundaries. Secondly, surveys were conducted to identify the presence or 
lack thereof of any sensitive areas such as floodplains and wetlands that may be 
present within the areas to be sampled and the extent of the areas and general 
characteristics. The third purpose was to provide additional plant and wili!P\RAFf 
data concerning the habitat types within the Operable Unit. 1IJ 'i 

This data provides further baseline information about the biological components 
of the site for site characterization and determination of pre~sampling conditions. 
This information is also necessary to support the NEPA documentation and 
determination of a Categorical Exclusion for the sampling plan for site 
characterization. Personnel of the Operable Unit propose to collect sediment 
sampl~_s jiD_d surface and subsurface samples. The sediment samples are to be 
taken from existing sediment basins within canyons located in the Operable Unit. 
Soil samples will be collected from surface and subsurface. In some locations, 
trenching maybe necessary. 

After searching the database maintained in EM-8 containing the habitat 
requirements for all State and Federally listed threatened, or endangered plant 
and animal species known to occur within the boundaries of Los Alamos National 
Laboratory and surrounding areas, a habitat evaluation survey (Level 2) was 
conducted. A Level 2 survey is performed when there are areas that are not 
highly disturbed and could potentially support threatened and/or endangered 
species. Techniques used in a Level 2 survey are designed to gather data on the 



percent cover, density, and frequency of both the understory and overstory 
components of the plant community. 

The habitat information gathered through the field surveys was then compared to 
the habitat requirements for species of concern as identified in the database 
search. If habitat requirements were not met, then no further surveys were 
conducted and the site was considered cleared for impact on State and Federally 
listed species. If habitat requirements were met, then specific surveys for the 
species of concern were conducted. The specific species surveys were done in 
accordance with pre-established survey protocols. These protocols often require 
certain meteorological and/or seasonal conditions. 

In each location, all wetlands and floodplains within the survey area were noted 
using National Wetland Inventory Maps and field checks. Characteristics of 
wetlands, floodplains, and riparian areas are noted using criteria outlined in the 
Federal Manual for and Identifying and Delineating Jurisdictional Wetlands 
(1989). 

4.0 SPECIES IDENTIFIED 

Database searches indicated that the species of concern for this Operable Unit 
were: 

* peregrine falcon (Falco peregrinus-Federally 
Endangered); 

* spotted bat ( Euderma maculatum- State Endangered); 
* Wright's fishhook cactus (Mammillaria wrightii- State 
Endangered); 

* Santa Fe cholla ( Opuntia viridiflora-State 
Endangered); and 

* gram a grass cactus ( Pediocactus papyracanthus-State 
Endangered and Federal Candidate). 

5.0 RESULTS AND MITIGATION 

5.1 Threatened and Endangered Species 

As a result of a habitat evaluation and previous data of the Operable Unit, none 
of the above (4.0) species appear to have potential for occurrence in the area. 

5.2 Wetlands/Floodplains 

There _are no wetlands located within the Operable Unit. Potential floodplains 
are found within the canyon systems. Although present, these floodplains will not 
be adversely impacted by the proposed action and therefor no mitigation 
measures are necessary. 

6.0 BEST MANAGEMENT PRACTICES 

Impacts to non-sensitive plant species should be avoided when possible. Off
road driving is especially harmful to plants and soil crust. Vehicular travel should 
be restricted to existing roads whenever possible. If off-road travel is required, 
EM-08 should be contacted to monitor the activity. Revegetation may be 
required at some sites. A list of native plants suitable for revegetation for 



Operable Unit 1144 is contained in the final report "Biological Assessment for 
Environmental Restoration Program, Operable Unit 1144". 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION6 
1445 ROSS AVENUE, SUITE 1200 

DALLAS •. TX 75202-2733 
April 19, 1994 

P I '"2 ,.., I -: 3 1" .... ) 7) lLt_ 

CtRTIFIED HAIL: RETURN RECEIPT QOtnSTED 

Mr. Dennis J. Erickaon 
Division Director 
ESH, Mailatop K491 
Loa AlaDoa National Laboratory 
Loa Alamoa, New Mexico 87~44 

·--
RE: Trans•ittal of Hazardoua Waata Perait tor 

Loa Alaaoa National Laboratory [KM0890010~1S] 

Dear Kr •. Erickaon: 

Encloaecl !a a copy of your~/perai~ to opez-ata a hazardoua waata 
facility, under the Haaar'doua and Solid Waat• ~ncbaenta of 1984 
(HSWA) aa modifiecl followin9 a Claaa III ~it .odification. Also 
enclosed is EPA'• response ca..aenta ancl th• chan9ea in th• draft 
permit. ' 

For clarity ancl convenienc•, we have revisecl Kodula·VIII of yo~r 
permit (issuacl Karch a, 1990) to incorporat• new lanquaqe •~ a 
result of thia aodification. The effectiv• dat• for Kodula VIII 
re.~aainl!' May 23, 1990. The r~ireJMnta of tbia •edification ~hall 
becom• effective thirty (30) daya after the data of thia 
transmittal letter. 

Procedures for r~esting the EPA Adainistrator to reviov ~it 
decision• are detailecl at 40 CT.R Part 124.19. Effectivft March 1, 
1992, juri~iction over petitions for review vaa chang•cl fro• the 
Administrator to the Znvironu:mtal ~l• Board. If y<N petition 
the Environaantal Appaala Board for euGb a review, pleaaa aencl a 
copy of your petition to the Reqion 6 ~f~ica. 

The filing for appeala abould be aent to the addr••• liatecl below: 

u.s. Environaental Protection Aqency 
Office of the Adainiatrator 
401 II Street S1f 
Roo• 1145 (Weat Tower) 
Waahinqton, D.C~ 20460 

/ 
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If you have any que•tion•, pleaae contact Mr. Dave Neleigh of my 
staff at (214) 655-6785. 

Sincerely yours, 

~'{~~ 
Allyn M. Davi•, Director 
Hazardoua Wa•t• Manag .. ent Divi•ion (6H) 

cc: ~. Kathleen M. Si•nero•, Director 
Nev Mexico Environaent Departaent 
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A. PEFINITIONS 

For purposes of this Corrective Action Schedule of Compliance the 
following definitions ahall apply: 

"7acility" meana all contiquoua property under the control of the 
owner or operator seeking a permit under Subtitle C of RCRA. 

"lalaaae" means any apillinq, laakinq, pouring, emitting, emptying, 
discharging, injecting, pumping, escaping, leaching, dumping, or 
diapoainq of hazardous wastes (including hazardous constituents) 
into the environment (including the abandonment or diacarding of 
barrels, containers, and other cloaed receptacles containing 
hazardous wastes or hazardous conatituanta). 

"8oli4 waste aanageaent unit• means any diacernible unit at which 
solid wastes have been placed at any time, irreapective of whether 
the unit was intended for the managaBent ot aolid or hazardous 
waste. such units include any area at or around a facility at which 
solid wastes have been routinely and syatematically releaaed. 

"Basardous waste" aeana a aolid waate, or co.bination of aoli4 _ • 
waatea, which·becauae of ita quantity, concentration, or phyaical,
chemical, or infectious characteristic• aay cauae, or ai911ificantly· · 
contribute to, an increase in aortality or an increase in aerioua 
irreversible, or incapacitatincJ reveraible, illnaaa, or poee a 
substantial present or potential hazard to hu.an health or the 
environment when improperly treated, ator~, transported, or 
disposed of, or otherwiae managed. The tara hazardous waate 
includes hazardoua constituent aa defined below. 

"Hazardous conatituuat.• aeana any conatituent identified in 
Appendix VIII of 40 CFR Part 281, or any conatituent identified in 
Appendix IX of 40 CFR Part 284. 

"Ad11iniatrative J.utboritJ" zeana the Director of the Nev Mexico 
Environment Department, or his/her desiqnee or, in case of HSWA 
provision• (Module VIII) for which the State is not authorized, the 
u.s. Environmental Protection Agancy ahall ba the Administrative 
Authority. 

If subeequant to the issuance ot this per11it, regulations 
proJDulgatecl which redefine any of the above tenaa, 
Administrative Authority aay, at ita diacretion, apply the 
definition to this perait • 
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B. SPECIFIC CONDITIONS 

1. Waste Minimization 

The Permittee shall aubmit to the Adminiatrative Authority a 
certified plan annually by December 1, tor the previoua year 
ending September 30th, that: 

(a) the Permittee baa a proqra. in place to reduce the voluae 
and toxicity of all hazardoua waatea which are generated by 
the Permittee'• facility operation to the degree determined to 
be economically practicable, and the propoaed method of 
treatment, atorage, or diapoaal ia that practicable method 
currently available to the Penaittee which •ini•izea the 
present and future threat to hwaan health and the enviroruaent. 
Thia certified plan suat addreaa the it ... belova 

(1) Any written policy or atate.JDent that outlinea qoala, 
objectivea, and/or •ethoda for aource reduction and 
recycling of hazardoua waate at the facility. 

(2) Any employee training or incentive progra•• deaigned • 
to identify and i•ple»ent aource reduction and recyclin9 
opportunitiea for all hazardou•J•ixed waataa1 

• 

(3) Any aource reduction and/or recyclin9' Deaaurea • 
implemented in the laat five yeara or planned for the 
near futureJ 

(4) An itemized liat of the dollar a•ount• of capital 
expend! turea (plant and equip.ent) ·and operatinCJ costa 
devoted to source reduction and recycling of hazardoua 
waate1 

(5) Factor• that. have prevented i•pleaantation of source 
re~uction and/or recyclinqJ 

(6) Source• of inforaation on aource reduction and/or 
racycliJl9 received at the facility · (e.CJ. local 
governaent, trade aaaociation•, auppller•, etc.)J 

(7) An inveatigation of additional waate •ini•ization 
ettorta which could be i•plawented at the facility. Thia 
inveatiqat!on ahall analyze the potential for reducing 
the quantity and toxicity of each waate atreaa through 
IJroduction proceea chan9e, production retor11ulation, 
recyclinCJ, and all other appropriate ••an•. The analyaia 
$hall include an asseas•ent of the technical feasibility, 

/coat, and potential vaate reduction for each optionf 

(8) The Plan shall include a tlov chart or JDatrix • 
detailing all hazardoua wast•• it produce•, by quantity 
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• 

and type, including mixed waste, and by building/area and 
program if consistent with security considerations; 

(9) The Permittee shall demonstrate the need to use those 
processes which produce a particular hazardoua waste due 
to a lack of alternative procesaea, available technoloqy, 
or available alternative processea that would produce 
leaa volume of toxic waste; and 

(10) The Peraittee shall demonstrate the applicability/
inapplicability of the tollowin9 wasta •inimization 
techniqueaz 

(a) A proqru that inventor!•• the amount of 
contaainated lead that exist• at the facility; 

(b) A proqraa that sul:>sti tutea steel for lead 
(whenever possible); 

(c) If it ia impossible to substitute steel for 
lead, the lead ia coated with a strippable coating 
to prevent ita' entire contaaination; 

• • 
(d) A prO<Jr&a or b.nch acale method to 
decontaminate the contaainated lead; . 
(e) Usa of non-hazardoua liquid scintillation 
cocktail solution; and 

(f) A proqra. desig-neeS to prevent commingling of 
radioactive waate. 

The Permittee shall include the certified plan in the 
·operating record. 

2. oust SupprtsliOQ 

Pursuant to 40 en 266.23(b), the Per.ittea shall not uaa 
waste or used oil or any other .. terial, which ia conta•inate4 
with dioxin, PCB, or any othar hazardoua wasta (other than a 
wasta identified solely on the basia of iqnitability), for 
dust supprtsaion or road treataant. 

3. Cowplianca yith P•rait 

Compliance with thia per11it durin9 ita terJI constitute• 
compliance, for the purpose• of enforc .. .nt, with 40 CFR Part• 
264 and 266 only tor those management practicea specifically 
authorized by thia perait. The Per.ittea ia also required to 
comply with Parta 260 1 261, 262 1 and 263 to the extent the 
requirement• of thoaa Parta are applicable • 
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4. Specific West• Ban 

(a) Th1 Permittee ahall not place in any land diapoaal unit 
the wastea specified in RCRA Section 3004 attar the effective 
date of the prohibition unl••• the Adminiatrator baa 
establi•hed dispoaal or treatment atandarda for the hazardoua 
waste, and the Permittee :meeta auch atandard• and other 
applicable condition• of thia parait; 

(b) The Permittee ••Y atore waat•• reatricted under •o CFR 261 
solely for the purpoae Of aCCUJIUlating quantitiea neceeaary to 
facilitate proper recovery, treataant, or diapoaal provided 
that it meeta the requirea•nta of 40 CF.R 268.SO(a)(2) 
including but not li:aited to clearly •arking each tank or 
container; 

(c) The Per»ittee ia required to coaply with the all the 
_requirement• of 40 CT.R-261.7 aa a:aende4. Chang•• to the waate 
analyaia plan will be proceaaed aa ainor modificationa, 
purauant to 40 CY.R 270.421 

(d) The Panaittee ahall perfora' a waate analyaia at leaat 
annually or on each batch aa neceaaary to deter:aine whether' 
the waste meeta applicable treataent atandarda. Resulta ahall 
be maintained in the operating record; and 

• 

(e) Compliance with a RCRA permit during ita tera constitute• • 
compliance, for the purpoae of entorce:m•nt, with Subtitle C of 
RCRA except tor thoae require•enta not included in the permit 
which become effective by atatute, or which are promulgated 
under Part 268 reatricting the plac .. ent of hazardoua wastea 
in or on the land. 

5. Closur• 

Pursuant to Section 3005 (j)(l) of the Hazardous and Solid 
Waste Amendment• of 1914, the Peraittee ahall close surface 
i~poundaent(a) in existence on Nov&mber 1, 1984 and qualifyin9 
tor interia atatua (aae F~eral Rec)iatu 24717-24720, 6/30/88) 
in accordance vith the following proviaiona: 

(a) Tbe Peraittee ahall not place hazardoua waste in the 
surface iapoundaent(a)l an4 

(b) The Permittee ahall close the surface impoundment(•) in 
accordance with the closure plan(•) approved by the New Mexico 
Environment Department. · · 

6. Qperation of L&nd Di1powal 

The Permittee shall not place bazardoua waate in any surface 
impou~dment or landfill unlesa such unit baa a permit meeting. 

' 



the minimUlll technological requirement• (MTR.s) outlined in 
Section 3004 (o) of the Resource Conservation and Recovery Act. 
_The Administrative Authority muat 2pprove the plana and 
specification• for retrofitting prior to commencement of 
conatruction. 

7. Additional Ha1t1 ~an Btquirement1 

The Permittee ahall not land diapoae any hazardoua waate 
restricted by 40 CFR 268 unleaa: 

(a) The wa1te meeta treatment atandarda •pacified in 40 CYR 
2 6 8 • 4 0 I • 41 1 • 4 2 1 or • 4 3J 

(b) A variance froa the treataent standard• baa been granted 
pursuant to 40 CFR ~61.441 

(c) A petition haa been c;ranted on a caae-by-caae extension to 
the effective date, purauant to 40 era 261.51 

(d) A •no-•igration• petition haa b4an qranted pursuant to 
40 CFR 261.61 or .. • 
(e) The aurface iapoundaant ia exampt under 40 CYR 261.4. 

C. SPECIAL PtRMIT CQHOITIOKI 

Within the designated tiaefra.ea the Permittee ehall undertake the 
following measure• concurrent with the RCRA Facility Investigation 
required in Module VIII D. Each aubaittal shall be clearly 
referenced aa to the requiraaant which ia being fulfilled. 

1. Perched Zont Konitoring 

In order to deteraine tht extant of dovn9radient saturation 
and contaaination, the Peraittee ehall inatall, at a minimum, 
the following vella and borin9a in the perched saturated 
alluviUJl in the apecified canyona, within 90 daya of the 
effectivt data of thia peraitl 

a) PUDLO CAHYOJI 
1 exploratory boring near TW-U 

b) LOS ALAMOS CAHYOII 
1 monitorin9 well near LA0-3 
1 monitoring well near LA0-4.5 
1 monitoring well near LAo-S 

c) SANDIA CANYOII 
1 monitoring well near PM-1 
1 monitoring vall near PK-3 
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d) MORTENOAD CANYON 
1 monitoring well near MC0-4 
1 monitoring well near MC0-6 
1 monitoring well near MC0-7.5 

e) POTRILLO CANYON 
1 monitoring well near State Road 4 

f) FENCE CANYON 
1 monitoring well near state Road 4 

9) WATER CANYON 
1 monitoring wall near State Road 4 
1 monitoring well appr. 1 •ile west of State Road 4 
l monitoring well appr. 2 miles west of State Road 4 

Within JO days of inatallation of wells, the Permittee ahall 
have gathered groundwatar elevation data, and developed and 
submitted a map to the Adminiatrative Authority which 
delineate• the known extent of perched groundwater at the 
facility. Within 90 daya of inatallation of vella, the 
Permittee ahall aa11ple each well tor Appendix IX constituent., . 
Grosa Gamma, Grcaa Alpha, Total U, 'H, 1"ca,231PU, 240pu_. • 
Analytical re•ulta troa thoae eamplea ahall be sent to the 
Adminiatrative Authority within 1~0 daya of well installation • 

• 
If walls are net inatalled in the above referenced saturated 

• 

zones, the Permittee ahall provide aufficient evidence to the • 
Administrative Authority that the referenced' zonaa do not 
exist at that particular location. Upon approval by the 
Administrative Authority the particular well(•) will be struck 
from further requiraaenta. 

The monitoring wella installed under thia and followinq 
section• of thia perait ahall be constructed using flush
joint, internal upaet, threaded (or an equivalent method of 
joining without rivet•, acrev• and glue•) casing manufactured 
from inert matariala. The borehole• tor casing• and screen• 
shall be a ainimua of eix (6) inchea greater in diameter than 
the well casing or scra&n outer diametar. Filter pack and 
screen slot opening• shall be sized baaed on formation grain 
size and charact4lriatica. Well screen len9tha shall be no aore 
than (10) tan feet in length. The filter pack shall extend no 
more than (2) two feet above the top of the screen and shall 
not crosa any clay layers which may act •• aquitarda. If a 
bentonite seal ia used, the bentonite shall be allowed to 
hydrate a minimua of (1~) twelve houra betore emplacement of 
grout. Grout shall be emplaced using a tremie pipe to ensure 
a consistent seal at deptha greater than 5 feet, and grout 
shall be allowed to set a •inimWI of twelve hour• before 
initiating developaent. 

• 
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Development procedures shall include purging of the well until 
contaminants introduced during drilling can be aaaured of 
being removed. Development ahall alao include aurging with a 
surge plug, and either bailing or pumping until the 
nephe 1 ometr ic turbidity uni ta (N. T. 0.) can be cons latently 
measured at five (S) or leas, if poaaibla. Well head 
construction shall include a well pad keyed into the well 
annulua and a ayat•• to aacura the well froa traffic and 
unauthorized ace•••· Within thirty (30) day• of conatruction 
and development of the laat well required under thi• aection, 
the Permittee ahall aubait to the Administrative Authority a 
report and map including: 

1) Survey of location of each welll 

2) Surveyed qround level, top of caaing and top of well 
pad referenced to known elevation datua (NGVD,1921)1 

3) Static water level, referenc~ to ••an ••• level; 

4) Well conatruction data (including a diaqraa for each 
well, detailing total depth, acreen plac .. ant, grave~ 
pack, annular aeal, borehole and caain9 aize [alr • 
meaaured to within 0.1 foot]), and well log data; and 

5) Well developaant data. 

After the infonaation froa theae walla ia review~, the 
Administrative Authority aay require the inatallation of more 
well• to mora fully define the extent of contamination. 

2. Monitoring of Surface and Ground !at-£ 

Extensive aonitorin9 of surface and qround water ia nov 
conducted and docu.ented annually by the Permittee'• 
Environmental SUrveillance Pr04;raa in accordance with DOl 
Ordera. Thia progTAll ahall be continued in ordu to 
demonstrate protection of the main aquifer, and the annual 
report• shall be aW.itted to EPA. Any pertinent ongoinCJ 
investigation• by the u.s.c.s. that are applicable to this 
module ahall be aumurize4 in the LANL EnviroruDental 
surveillance Report. Within 120 days of the effective data of 
this perait, the Penittee ahall aubait to the AdJiiniatrative 
Authority a auJDary deacribing the onqoiJl9 monitoring proqra..~ 
including sampling points, media, ancS constituent• analyzea ·, 
for. If EPA detenainea that thia ongoing aonitoring prograa ia 
not sufficient, then EPA may impoae additional aonitorinCJ 
requirement as a •odification to thia perait. __-

3. Sediment Tra;a Kortandad Canyon 

The Permittee ahall, through the maintenance of exiating 
, i ,· 
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sediment trapa or construction of nev aediment trapa, ensure 
containment of all residual sediment contamination within the 
facility boundary. 

~. Prottction ot tht Main Agyit•r 

Any boring drilled to a depth of JOO teet or dteper shall 
grout in o surface casing to prevent any downward migration of 
surface contamination alonq the wellbore. Any boring drilled 
into tht main aquifer that encounter• perched water shall set 
conductor pipe to the top of the main aquifer and 
hydraulically iaolat• the main aquifer fro• the perched 
aquifer. The annular apace muat be aeale4 with a bentonite 
grout or equivalent to prevent ahrinJtaga crac.kiJl9. 

5. Un•aturottd Zont Monitoring 

The Parmi ttet shall continua th• quarterly pore gaa samplinq 
progra• and reauaa the vadoaa zona pluaa delineation progra. 
at TA-~4. Due to the unique hydrogeologic condition• 
throughout thia facility, effective aonitorinq of the 
unaaturat~ zone vill be easential tor a succeaatul RFI/CKS. 
The information gathered troa thia proqr&JI nov vill help • 
provide direction tor inveatigationa to be conducted during~ 
the JUI'l. 

S. vertical txtent ot Saturatioa 

The Permi ttea shall conduct a subaurtace inveatigation of 
saturation by drilling teat holea through the ahallav alluvial 
perched aquifer in Kortandad Canyon. Conatruction of the teat 
hole• will hydraulically isolate the perched aquifer from the 
underlying unaaturate4 tuff. Thia perched aquifer i• recharged 
in part troa vaatewater treat..nt diachat9ea located upatrea•. 
The inveatigation sball provide an initial evaluation of the 
maxi•ua extent of the vertical and horizontal water and 
contaainant mov .. ant into the uneaturated tuff beneath the 
saturated alluviu.. The study •hall attaapt to recover corea 
froa the tuff to be uae4 to deteraine laboratory valuea for 
unsaturated hydraulic conductivitr conductance, specific 
retention and specific yield, effect ve poroaity and saturated 
permeability. The boring shall be analyzed for applicability 
of inatallation of neutron aoiature probe acceaa tubea to 
detex--J.ne »oiatura over ti... Che•ical and radioche•ical 
analya.. of the cor•• ahall alao be aade to aaaiat in the 
deter11ination ot fluid aov ... ent. fr011 the perched alluvial 
aquifer into the underlyiJl9 unaaturatacl tuff. 'nle chemical 
analysia shall include Appendix IX conatituent•, while the 
radiochemical analyaia shall include SS, '17C8, Total U, "'PU, 
2~'Pu, 240pu, 241A:a, Groaa Camaa, and Gro•• Alpha, aa appropriata. 
A report. detailin9 the reaulta . of thi• iltudy shall be 
submitted within one year of the effective date ot thia 
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permit. 

7. OA/OC 'EValuation 

Within 90 day• ot issuance of thi• permit, the Permittee •hall 
develop and submit to the Administrative Authority a complete 
detailed QA/QC description of currant RCRA/HSWA field sampling 
and laboratory analy•i• procadurea. 

8. ldentification_and ID1mmary of Preyiou• Studitl 

Within 120 daya of the effective date of thi• permit, the 
Permittee shall develop and submit to the Administrative 
Authority, a reference of all known geologic, hydrogeologic 
and all environmental studiea relevant to potential 
contamination or migration of contaaination froa SWKUa, 
previously performed at and/or by the facility, with a •ummary 
of the scope of the study, and significant finding• thereof. 

D. COBRtCTlYE ACTION fOR CONTINVIHG BELE.ASU 

Section 3004 (V) ot RCRA (Section 207 of the Hazardoua and Solid · 
Waste bendment• of 1984) and federal regulation• pro•ulgated aa. 40"' • 
CFR 264.101, require corrective action ~yond the facility 
boundary, where necasaary to protect hua&n health and the 
environment, unlesa the owner or operator waa unable to obtain the 
necessary permission to undertake aucb action•. The Permittee i• 
not relieved of all responsibility to clean up a release that ha• 
rDigrated beyond the facility boundary where offsite acceaa ia 
denied. 

Section 3004(u) of RCRA (Section 201 ot the Hazardou• and Solid 
Waste Alnendmenta of 1914) and federal requlation• pr011ulgated aa 40 
erR 264.101 require corrective action a a necessary to protect human 
health and the environment tor all release• ot hazardou• waste or 
hazardous constituent• froa any SWKU, r.gardles• of when waste wa• 
placed in the unit, for all peralta issued after Novamber a, 1984. 

This section of the perait req\Jir•• the Pen~ittae to perfona a RCAA 
Facility Inv .. tigation (JU'I) to addr••• known or suspected release• 
from specified SWKOa to affected •edia (i.e., aoil, groundwater, 
surface vat~ and air). For these unita, corrective •eaaure• will 
be proposed by the Par.ittee •• warranted by the raaulta of the 
RPI. 

failure to subait the required inforaation or falsification of any 
submitted info~ation ia ground• for tenination of thia penait (40 
erR 270.43). The Permittee ahall certify all information submitted 
a• required by 40 CF.R 270.11(4). 

The required information shall include each itaa epecitie4 under 
RFI Tasks I-V and CMS Tasks VI-X. Since these required items are 
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essential ele~enta of this permit, failure to submit any of these 
elements or submission of inadequate or .inautticient in!onnation • 
may subject the Permittee to enforcement action under Section 3008 
of RCRA ~hich ~ay include criminal penalties, tinea, auspenaion or 
revocation of the permit. 

It the Administrative Authority finds that corrective measure• are 
~arranted attar the approval of the RYI report, the AdDinistrative 
Authority will propoae a pennit modification and follow appropriate 
procedure• including a public notice period and a public hearing, 
if ~arranted. 

The Permittee shall undertake and complete each of the !ollowin9 
action• to the satisfaction of the Administrative Authority and in 
accordance with the term• and procedure• set forth in Condition p 
Scope of Work tor a RCRA Facility Inveatigation. If the Permittee 
beli11ves that certain raquireJDents are not applicable, the specific 
requirements shall be identified and the rationale for·inapplica
bility shall be provided. 

All raw data, such aa laboratory reporta, drilling loga, bench
scale or pilot-scale data, and other supportin9 information . 
gathered or generated during activities undertaken pursuant to thi~ • 
Corrective Action Schedule of Compliance shall be -.aintained at the 
facility during the tara of thia Perait, including any reissued 
Permita. 

All plana and schedule• raquired by the conditions of this 
Corrective Action Schedule of Coapliance are, upon approval of the 
Administrative Authority, incorporated into thia Schedule of 
Compliance by reference and beco•e an enforceable part of this 
Permit. Any noncompliance vith such approved plana and schedule• 
shall be termed noncompliance vith tbia Perait. Extension• of the 
due datea for subllittala may be granted by the Adainistrative 
Authority in accordance vith the per11it aodification procesa under 
40 CFR 270.42. 

The Permittee may propose aa the ~!valent procesa the applicable 
portion• of the ongoin9 U.S. Oepartaent of Enerqy (DOE) 
Environmental Restoration (ER) ProgTa.. which ia patterned after and 
also colllpli•• with the CERCLA roedial procesa. EPA will evaluate 
the procesa for equivalency with RCRA r~ireBenta. 

All ~ork (intoraation, reporta, investigation• re•ediationa, etc) 
required by thia Module (VIII) vill be de .. e4 aa "functionally 
equivalent" of an Environmental I11pact Stat .. ent (EIS). Therefore, 
the requirement• of the National Environaental Policy Act vill not 
apply to work required by Module VIII. (Notes See case Alabamiana 
tor a Clean tpyironmont y. Tboaaa, No CV87-0797-W (M.D.Ala. 
Oecember 7, 1987)). 

The Los Alamos National Laboratory (LANL) ia implesenting the ER 
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Program as a number of tasks (approxi~ataly ~0) due to the large 
number of potential release sites at LANL. The ER Program atrataqy 
for dealing with the large number of tasks is to prepare a single 
installation-wide work plan and task-specific RI/FS d~cuments for 
each task. Some generic aapects of the R.FI Operable Unit (00) 
Specific Worxplana ('l'aak II) will be incorporated into the 
Installation Workplan aa appropriate, and not repeated in the ou 
Worxplana. Dependinq on aite-apecific findings durin9 the 
Corrective Action Plan process, a site within a task may be removed 
by a determination that no further action is necaaaary. A aita .. y 
alao be aaaiqnad, to a different task, for example, by implementin9 
interim corrective meaaurea. !ither of these actions may be takan 
by the Permittee with the approval of the Adainiatrative Authority. 
Such changes will be processed aa aajor modifications, if 
appropriate, annually. 

These docwnenta and their associated activitiea ahall be equivalent 
to those described in the Scopt of Work for a ReBA Facilitx 
Investigation and the Scopt of Work for a RCRA Corrective Mtaaurt 
Stuc1X. 

The LANL inatallation RI/78 Wort PlLft ahall contain the 
programmatic elements of the R71 Work Plan, installation-vide 
deacriptiona of the currant conditions, tabular au-..ariaa (ait.e_ • 
type, type and volumes of vaate, potential conta•inanta, potentiar 
re~edial action, and annual sitt status) of tht potential release 
sit•• (by taak), prioritization of aitea/taaka, and a wort 
schedule. The task specific RI/lS documents/ process shall contain 
all the site specific eleaents of the RFI. The LANL installation 
RI/FS work plan shall ccntain outlines for the taak-a~cific RI/FS 
documents_to demonstrate equivalancy to Rll and CKS documents. 

The LANL Installation IU/18 Work Plan ahall be update<l annually, aa 
appropriate. The work schedule ahall be depicted on a time scale 
format, and will be five (5) years in lenqtb. The currant fiscal 
year shall ~ shown on a aonthly t.ia~cale, in suffi-cient--detail
to identify all- CERCLA prlaary dOCUllant aubaittala ·(task/site 
sampling and analysia plana, taakfsite Jle.JMdial Investigation 
reports, and task/site Feasibility study report•), aajor milestones 
(start and tiniab of Task/Sitt RI/lS'a), and Interia milestones 
(Draft Priaary docua&nta and Final Pria&ry Docuaenta; Start an4 
Completion or Field Activit!••)· The aecon4 year shall be shown on 
a quarterly scale, vitb the reaaininq three years on an annual 
scale in sufficient detail to identify •ajor •ilestonea for all 
primary docuaent subaittala. In addition, a listing deacribing eacb 
of the milestones depicted on the work schedule (each-task) shall 
be provided. 

The work schedule shall be updated, at a •ini•Ull, annually with the 
priroary purpose to expand the new currant fiscal year ancl follow-on 
year, and add an additional year at the end. In addition, any 
approved schedule changes shall be incorporated at this time, if 
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not previously incorporated. Thia annual update ahall be performed 
in the tourth quarter ot the previoua fiacal year. The draft LANL • 
installation RI/FS worxplan ahall be aubmitted to the 
Administrative Authority by November 19 of each year. The work 
schedule may be revised at any time during the year tor significant 
changes (e.g., major change in funding). The annual updatea, or 
revisiona due to aiqnificant changea, to the vork achedule ehall 
require new approval by the Adminiatrative Authority. 

!. DISPVTE BESOLU1IOI 

1. The partiea ahall uae their beat efforta to intoraally and 
in good faith reaolve all diaputea or ditterencea ot opinion. 
It, hovevar, diaputea ariae concerninq the corrective action 
which the partiea are unable to reaolve intorJDally, the 
follcwinq procedure• ahall apply. If J'eraittee'a diapute 
concern• ita inability to zeet a apecitie4 deadline, then 
Permittee ia o~ligatad to raiae the iaaue at leaat 30 daya in 
advance of the deadline. 

2. EPA ahall provide Per11ittee written notice of ita 
disapproval or modification of any inter!• aubaiaaion 
includinq, but not liaited to, i•pl .. antation of vorkplan•, 
approval of doCUllenta, achedulinq of any worJc, or aelection,"'• 
perfonaance, or coll})letion of any correction action. The 
written notice of diaapproval ahall aet forth the reaaona for 
the disapproval or aodification. If the Pe.naittee diaagreea, • 
in whole or in part, vith any auc!l vrittan notice, the 
Permittee ahall notify the RCRA Peralta Branch Chief, in 
writing, within 10 daya of receipt of the written notice. The 
Permittee and the RCRA Peralta Branch ataff ahall uae their 
best efforta to intonaally and in good faith reaolve the 
dispute. The Penaittee ia entitled to ••et with RCRA PenDita 
Branch ataff in peraon at the R~ion ' officaa or by 
teleconferenc•, if it ao d .. irea, in order to resolve the 
dispute. 

3. If Panaittee an4 the RCRA Peralta !ranch ataff are unable 
to xeaolve the diapute, the Peraittee aa.y request a final 
deciaion by the Hazardoua Waate Divieion Director (the 
official who baa delegated authority to a&ke final decision• 
on the per.it). Within 30 daya of ita receipt of EPA'• 
written notice, the Peraittee ahall eubait to the Hazardoua 
Waate Divieicn Director a written atatament of ita arqumenta 
and explanation• of ita position. The written statement 
should include, at a ainiaua, the specific pointe of dispute, 
the poaition the Penaittee aaintain• ahould be adopted aa 
consistent with the Perait requir .. ant• and the baaia 
therefore, any aattera which it conaidera nec••••ry for proper 
determination of the dispute, ancl vheth.r the Permittee 
requests an infonaal conference in front of the Hazardoua 
Wasta .Manac.~eaent Dividon Director. The l'ar.itte•'• failure. 
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to follow the procedures 1et forth in this paraqraph will 
constitute a waiver ot ita right to further conaideration of 
the diapute. . 

4. EPA, at ita diacretion, will determine whether an informal 
conference, if requested by the Permittee, will be held. 

5. The Hazardous Wasta Manag~•nt Division Director ahall 
consider the written position of the Peraittee and the oral 
arguments, it an informal conferanca ia convened, and shall 
provide a written state:aent of hia decision baaed on the 
record, which atate:ment shall be conaidere4 to be incorporated 
aa an enforceable part of the perait. The written atateJaent 
shall respond to the Penaittee'a arczu-enta and shall ••t forth 
the raaaona for the EPA's final decision. Such decision shall 
be the final resolution of the dispute and shall be 
i~plemented ia.ediately by the Perwi ttee accordinCJ to the 
schedule contained therein. Such decision doea not constitute 
final agency action for the purposes of judicial revi.v. 

6. Notwithstanding the invocation of this di•pute resolution 
procedure, the PenDittee •hall proceed to taJte any action 
required by those portion• of the sutmission and of the penai .. t• 
that EPA deteninea are not substantially affected by the 
di•pute. 

F. REPORTING REOUIBEMEMTI 

1. Copiea of other reporta (e.g. 1 inspection reports), 
drilling logs and laboratory data ahall be made available to 
the Administrative Authority upon r~aat. 

2. As specified under Perait Conditiona G and H, the 
Administrative Authority .ay require the Peraittee to conduct 
nev or more extenaive aaaeaaaenta, inveatigationa, or atudiea, 
as needed, baaed on infor.aation provid~ in theaa progreaa 
reporta or other supporting intoraation. 

G. NOTIFICATION BEQUlREHENTS FQB AND ASS!SSKEHT or NEWLY~ 
IPEHTIFIEQ SQLIQ WASTE MAHAGEKENT UHITCI) 

1. 'nle P.naittae •hall notify the Ad.inistrative Authority in 
writint of any newly-identified SWM'O(a) (e.CJ., a unit not 
specifically identified during the R1A) discovered during the 
course of <]round water •onitori1)4J, field inveatigationa, 
environmental audita, or other ••an•, no later that fifteen 
(15) calendar daya after discovery. Tha PenDittea shall 
propose the schedule tor corrective action•. 

2. Attar aucb notification, the AdJiiniatrative Authority may 
reque•t, in writing, that the Peraittee prepare a Solid Waste 
Manage•ent Unit (SWMU) Aaaeaeaent plan and a proposed schedule 
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·of impl~entation and completion of the Plan tor any 
additional SWMU(s) discovered subsequent to the issuance of 
this Permit. 

3. Within ninety (90) calendar days after receipt of the 
Administrative Authority's request tor a SWMU Assessment Plan, 
tha Permittee shall prepare a SWMU Assessment Plan for 
determining past and present operations at the unit, aa well 
as any sampling and analysia of ground water, land surface and 
subsurface strata, surface watar or air, as necessary to 
detsrmina whether a release of hazardous waata including 
hazardous consti tuenta froa such unit (a) has occurred, ia 
likely to have occurred, or is liltely to occur. The swxu 
Assess1nent Plan shall duonstrate that the sampling and 
analysis progr~, if applicable, is capable of yielding 
representative salllplea and shall include para11etera sufficient 
to identify miqration of hazardous wasta including hazardous 
constituants froa the newly-discovered SWMU(s) to the 
env iromaent. 

4. After the Permittee subaita the SWKU Assessment Plan, the 
Administrative Authority will either approve or disapprove that 
Plan in writing. • 

If the Administrative Authority approves the Plan, the 
Permittee shall begin to imple•ent the Plan witHin fifteen 
(15) calendar daya of receiving such written notification • 

If the Administrative Authority disapproves the Plan, the 
Administrative Authority will either (1) notify the Permittee 
in writing of the Plan's deficiencies and specify a due date 
tor submittal of a revised Plan, or (2) revise the Plan and 
notify the Per-ittea of the revision. This Administrative 
Authority-revised Plan becoaes the approved SWMU Assessment 
Plan. The Per.ittea shall i•pl ... nt the Plan within fifteen 
(15) calendar days of receiving writtan approval. 

5. The Permittee shall subait a SWMU ~seas•ent Report to the 
Administrative Authority no later than sixty (60) calendar 
daya troa co•pletion of the work specified in the approved 
SWMU ~aesa..nt Plan. The SWKU A•••••ment Report shall 
describe all reaulta obtained froa the implementation of the 
approv~ SWKU Assessment Plan. At a •ini.ua, the Report shall 
provide the following inforaation for each newly-identified 
-~WMtJI 

a. The location of the newly-identified SWKtr in relation 
to other SWM'OSI 

b. The type and function of the unit1 

c. The general dimensions, capacities, and structural 
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description of the unit (aupply any available drawings); 

d. The period during which the unit waa operated; 

e. The specific• on all vaatea that have been or are 
being managed at the SWMO, to the extent available; and 

t. The reaulta of any aampling and analyais required for 
the purpose of determining whether releaaes of hazardous 
~aatea including hazardous conatituents have occurred, 
are occurring, or are likely to occur froa the unit. 

6. Baaed on the reaults of thia Report, the Adminiatrative 
Authority ahall determine the need for further inveatigationa 
or correct! ve :meaaure • at apeci f ic unit ( s) covered in the SWMU 
Aeaees:ment. If the Adminiatrative Authority determine• that 
auch inveetigations are needed, the Adainistrative Authority 
may require the Permittee to prepare a plan for such 
investigations. This plan vill be reviewed for approval as 
part of the RFI Workplan under Perait Condition I. 

H. NOTIFICATION REOUIRl:MtHTS fOB HEKLX-DISCOYEREP RELEASES A% 
swxu<•l •• 

The Permittee shall notify the A~inistrative Authority, verbally, 
of any release(a) of hazardous waste includin9 •hazardoua 
constituents in which there ia a statistically significant increase 
over the background data for the •edia of concern, during the 
course of ground water aonitorin9, field investigation, 
environmental auditing, or other activitiea undertaken after the 
commencement of the RPI, no later than twenty four (24) hours after 
discovery. This notification must also be •ade in writing within 15 
days of discovery. such newly-discovered releases may be froa newly 
identified unita, froa unita for which, based on the findings of 
the RFA, the Administrative Authority baa previously determined 
that no furthar investigation waa necessary, or froa units 
investigated as part of the RFI. The Administrative Authority may 
require furthar investigation of the newly-identified release(a). 
A plan for such inveatigation will be reviewed for approval aa part 
of the RJ'I lfor)q)lan. 

I. RCRA Facility Investigation <Rlll 

(1) Prellainary Btport CLAHL In1tallation RfX work Plant 

Within one hundred eighty (180) days of the effective date of 
this permit, the Permittee shall eubait to the Adainistrative 
Authority a Preliainary Report deecribin9 the current 
conditions at the facility aa outlined in the RFI •cope of 
work, Task I (Section Q.l.). The PreliBinary Report is limited 
to sWMUa not identified in the Part B or to recent information 
not addressed in the RCRA Facility Asaessment or in the LANL 
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December 1988 SWMU report. The Preliminary Report shall 
~ddresa the background information pertinent to the facility 
and the nature and extent of contamination. 

The LANL Installation RFI Workplan (aa part of the RFI Taak I, 
p~rt A.) shall include an overview of the installation-wide 
Loa Alamos hydrogeological enviro~ent. Thia overview shall be 
a summary description of the •ajor feature• and conceptual 
interrelationship• of the hydrogeological environment at Loa 
Alamo•. It ahall addresa the reqional and installation-vida 
geologic settinq and hydrologic characteriatica affecting the 
occurrence, movement, and interaction of aurface and 
subsurface water with a view toward understanding potential 
p~thwaya for transport of conta•inanta. 

Thi• overview ahall provide a quide and reterencin9 to 
~ppropriate m~p• submitted witb the installation vorkplan and 
to appropriate detailed infcraation in the significant 
geoloqic and hydrologic reporta ancl atudiea listed and 
summarized in the task •Identification and SWilllary of Previoua 
studiea" required under Section C.l, Special Per.it 
Condi tiona. The overview ahall be reviewed and updated aa • 
appropriate annually (aa part of the Installation WorkplaD 
update) to incorporate the aajor finding• with inatallation
wide aiqnificance froa studiea conducted under either the 
Special Permit Condition• or the Taak/Site UI inveatigationa. 

(2) FFI Work Plan CLANL Installation RFI Work Plan) 

within one hundred eighty (180) daya of the effective date of 
this permit, the Peraittee shall aubait to the Adainietrative 
Authority tor approval a RFI Work Plan, aa outlined in the RPI 
scope of work, Condition Q., Task II. The scope of the RFI 
shall include unit• and release• to the affectecl media 
specified in the LAKL Installation RFI Work Plan, which shall 
be updated and approved annually. 

After the Peraittee subaita the UI Work Plan, the Admini
strative Authority vill approve, disapprove or modify the 
plan. If the Adainiatrative Authority approve• the plan, the 
Permittee ehall immediately initiate i•ple•entation of the 
plan according to the schedule contained therein. 

In the event of disapproval (in whole or in part) of the plan, 
the Administrative Authority will specify any deficienciea in 
writin9. The Peraittee shall aodity the plan to correct these 
within the ti•e fraae required by the Administrative 
Authority. If additional ti•• ia requir.d, the Permittee muat 
provide a written request for ti•• extension with justifi
cation for the extension. No extension i• granteeS unlesa the 
Administrative Authority provide• written notice of such 
extension within tan (10) daya of the Administrative 
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Authority'• receipt of the Permittee'• written requeat. The 
modified plan shall bt submitted in writinq to the Adminie
trative Authority for review. Should the Penittee take 
exception to all or part of the dieapproval, the Permittee 
shall aubmit to the Adminiatrative Authority a written 
statement of the grounda for the exception within 15 daya of 
receipt of the diaapproval by the Adainiatrative Authority. 

If disagr•~•enta cannot be reaolved, the Adlainiatrative 
Authority ~•Y make further ~odificationa •• required. If the 
Administrative Authority aodifi•• tile plan, thia Jaodified plan 
become a the approved lU'I Work Plan. The Perm! ttee ahall 
immediately initiate implaaentation of the approved RFI Work 
Plan according to the achedule contained therein. 

(3) Rli Work Plana- Schedule of sub8ittall 

The Permittee ahall aumait to the Acniniatrative Authority for 
approval an RFI Work Plan •• outlin.ct in the RFI acope of 
work, Task II, Section Q.2. The acope of the RFI Work Plan 
shall addr••• all neceaaary action to verify and determine the 
nature and extent of releaaea of hazardoua waste or hazardou1 . . 
constituent• fro• aolid waate unageaent unitl. Aa appropriat4 
and with the approval of the Ad.Jiiniatrative Authority, the UI 
Work Plan shall be developed and iapleaented uaing the phaaed 
approach aa described in EPA Corrective Action PlaR guidance 
docu~enta. Information obtained durin9 the preceding phaae 
shall be incorporated in the aodified RFI Work Plan for the 
subsequent phaae. 'l11e draft RFI Report ahall be prepared when 
all phases of the RFI have bean coapleted to the satisfaction 
of the Administrative Authority. The RFI shall gather all 
necessary data to aupport the Corrective Keaaure• Study (CKS) 
described belov. 'l11e CMS will be required if the data gathered 
during the RFI i1, in the judgalle.nt of the Adainistrative 
Authority, sufficient to require one. The scope of the RPI 
shall include, but not be liaited to, the following units and 
include releasee to all aedia (see Tablea A, B • C). These 
tables identify all sWKOa require4 for an RFI under thia 
permit. Table a il a aubaet of Table A and contain• the 
priority SWKO'•• The S'WKOI in theae table• were originally 
numbered uain9 the LANL SWKU Report, December, 1981. They 
have aince then bean renu•twued to be conaiatent with the DOE 
1990 SMMU Report. 

(a) The Penittee ahall include in the Task/Site Rl'I 
Workplan• within 1 year of the effective date of the 
permit, lOt of those SWKU• liated in Table A. Thia 
Workplan ~hall include 20t of tho•• SWMUa listed in Table 
B (Table B ia a aubaet of Table A). 

(b) The Per11ittee ahall include in the RFI Task/Site 
Workplans within 2 year• of the effective date of the 
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permit, an additional 25' (cumulative total of 35') of • 
tho•• SWMU• lilted in Table A. Thi• Workplan •hall 
include an additional 35' (cumulative total of 55') of 
thoae SWMU• liated in Table 8. 

(c) The Per11ittee •hall include in the Task/Site IU'I 
Workplana within 3 yeara of the effective date of the 
permit followinCJ the ataggered achedule ahown in Table D, 
an additional 20' (cu..ulative total of 55') of thoae 
SWMU• liated in Tabla A. Thia Workplan ehall include the 
remaining 45-t (cumulative total 100') of thoae SWMU• 
liated in Table 1. 

(d) The Penzittee ahall include in the Taalc/Site Rl'I 
Workplan• within 4 year• of the effective date of the 
per111it, all SW'M'Ua (CUliUlative total 100') liated in Table 
A. SWMU• identified after the LANL SWKU Report, Decamber, 
1988 may be required to do an RFI, if de .. ed neceaaary by 
the AdDinistrative Authority. 

(e) The Penaittee ahall include the eighty-one (81) SWMU• 
listed in Table c, coluan 1, in the RFI Workplan due to 
the Adminiatrative Authority JUly 7, 1994. • • 

(f) The Peraittee ahall include the fifty-one (51) SWKU• 
listed in Table c, coluan 2 in the RFI Workplan due to • 
the Administrative Authority JUly 7, 1995. 

(9) The CKS Final Report for all SWKU'• shall be 
submitted within 10 year• of the effective date of thia 
permit. 
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33-009 39-005 
33-010 (a-d)· ' 39-006 (a-b) 

33-010 ( f-h)-· 39-007 (a) 

33-011 (a)-- 39-008 
33-011 (c-e)~ 

33-012 (a)~ !~!:hDi!:al A.r:~a ~c 
33-013 ... 
33-014 40-001 (a-c) . 

33-015 40-003 (a) · •.. -
33-016 40-004 (11) 

33-017 40-005 • 40-006 (a-c) 

I0 ~1:mi~al ~r:f!a 35 40-009 
40-010 

35-002 . 
35-003 (a -q) - I~~hoi~:al B.r:~a ~l 
35-004 (a-b)~-

35-004 ( e} 41-001 (4) 

35-004 (g-h} . 41-002 (a-c) 

35-006 
35-008 Ie~hoi~:al n.r:~a ~' 
35-009 (a-e) 

35-010 (a-d) 42-001 (a-c) 
~ 

35-011 (a) . (!{, 42-002 (b) (S) 
35-013 (a-d) 42-003 
35-014 (a-b) 

35-014 (e) ro~!'mi~al t<::~a ~J 
35-014 (g) -
35-015 (a-b) - 43-001 (a) (2) 
35-0:6 (a) 43-002 
35-.J:.S (c-d) 

35-o:.s (. \ 
'-I 

35-016 (k) 

35-0lc (m) 

35-016 (o-q) (:c. 
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··--------... ,.::: .. . . --
~3:;-! ~:;::.-:: 

7echni;al !-c.:a 45 :-;::::-.:. -;3!. ~ .-c: =? 
~ ~= • , • •e x = ... 

' 
45-001 v"' 52-·JG:!. (a-d) .. 
45-002 (4) 52-002 (a-d)"/ (9) 
45-003 52-002 (f) 
45-00~ 

7'?(7~~!:;1 :.. '"ea C:":( 
X"( 

To;';!:mi :a l ?.:-~a Hi 
53-001 (a-b) 

46-002 53-002 (a-b)- V" 
46-003 (a-h)- 53-005 (12) 
46-004 (a-h)· 53-006- (b-f) 
46-004 (a2-d2} 53-007 (a-b) 
46-004 (m) -
46-004 (p-z} 'I/ T~!:b::li~al ~r-;a =~ 
46-005 (51) 

46-006 (a-d) 54-001 (a)-
46-006 (f-g) 54-001 (C) -
46-007 54-004 (excluding Shaft No. 9J 
46-008 (a-g) 54-005 
46-009 (a-b). 54-006 v 
46-010 (d) 54-007 (a-c) - (20) 

54-012 (b) .. 
I:!:bDi!:al B..t:ea. ~a 54-013 (a-b)-

54-014 (b-d) 
48-002 (a-b) 54-015 (h) . 
48-003 v 54-015 ( k) 

48-004 (a-c)·.- (13) 54-017 
48-005 54-018 
48-007 (a-d) 54-019 
48-007 (f) 54-020 
48-010 

I~!:hDi!:al 8.:-ea ~~ 
I~!:bDi!:al ~ • .tea ~~ 

55-008 (2) 
4 9-00"1 (a-g) - v 55-009 
49-003 (11) 

49-004- T~!:bDi!:al B.t~a ~~ 
49-005 (a)...-
49-006 59-001 (1) 

Tocbni!:al _a ,tea, 50 Te!:;hni;;a,l Area 60 

50-001 (a)~ 60-002 , _, 

50-002 (a-c) v 60-005 (a) (5) 
5C-OO~ (a-c) (12) 60-006 (a) 
5C-0C6 :al 60-007 (a-b) 
5:J-006 \C-d) 
50-009 
50-0 ll (a) (' . . ~ 
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!. ro.:~ ~, 
• ·- = .,e : * 

61-002-
61-004 (a) _ 
61-005 
61-006 
61-007 

/ 

(5) 

Technical Area 63 

63-00l{a-b) (2) 

Technical Area 69 

69-001 (1) 

Technical Area 73 

73-001 (a-d)-
7 3-002 '-
73-004 (a-d)--
73-005 -
73-006 

(19) 

v 
(11) 

-==:..-: . 

Total SWMOa in Table A • 891 

T&ble A.1 No Further Action 

:... ; 3 :._- l~: ! ~= :. : - : - ~ -
-:.-~--··---- --.. . .. 
=:a-~ •.•- . .: ---::- ..... -- ·:: .... -·-· 

• 

• 
SWMUs removed frcm Table A through a Class III Permit Modificatic~ :~; 

Date removed from Table A 

52-002 (e) 12-8-97 
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SWMU No. 

0-005 
1-001 (a-n) 
1-002 
1-003 (a) 
2-005 
2-008 (a) 
3-010 (a) 
3-012 (a-b) 
3-013. (a) 
3-015 

Table B - Priority SHMU•* 

SHMU Hg ... 

3-020 (a) 
3 029 (a) ba< ... .-..c l;C ..;::;(v-I 

16-019 
16-020 
16-021 (a) 
18-001 (a) 
18-003 (a-h) 
21-006 (a-e) 
21-010 (a-h) 
21-011 (a-i) 
21-012 (a) 
21-014 
21-015 
21-016 (a) 
21-017(a~) 
21-011 (a-b) 
22-015 (c) 
33-002 (a-c) 
33-017 
35-003 (a-q) 

5-005 (a) 
6-007 (a) 
8-003 (a-c) 
8-007 
9-008 (a-b) 
9-009 
9-013 
10-003 (a-f) 
10-006 
11-004 (a-e) 
11-005 (a-b) 
11-006 (a) 
13-004 
15-002 
15-006 (a-4) 
15-007 (a-d) 
15-008 (a-d) 
15-009 (a-b) 
15-012 (a-g) 
16-001 (b-e) 
16-005 (n-o) 
16-006 (a) 
16-006 (c-f) 
16-007 
16-008 (b) 
16-016 
16-018 

27 

"35-006 
35-010 (a-4) 
36-003 (a-c) 
39-001 (a-b) 
41-001 
46-002 
46-006 (a-4) 
46-007 
49-001 (a) 
50-006 (a) 
50-006 (c-4) 
50-001 
54-004 (except Shaft No. 9) 
54-005 
54-015 (h) 
60-005 (a) 
73-001 (a) 

* A8 RF% work progresse1, EPA 
may identify more SWM01 to be 
added to the li•t to be 
addre1aed in the installation 
workplana. 

• 
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• 

• 

RFI Work Plan due 
July 7, 199.&: 

16-·jD5 (a-f) 
16-005 (h) 
16-005 (j-m)-
16-006 (g-i)-
16-015 (a,b) 
16-017-
16-024 (e)-
16-025 (a)· 
16-025 (b-b2) . 
16-025 (c-c2) 
16-025 (d-fl . 
16-025 (g-g2)---
16-025 (h-z) · 
16-026 (i2)-
16-02 6 (m-q) -
16-026 (s). 
16-026 (W) 
16-028 (a)· 
16-029 ( a2-h2)-
16-029 (k-z)v-· 
16-031 ( c~d) 
16-031 (g) 
16-032 (a). 
16-032 (c-e)~ 

16-034 (a-g)-
16-034 (1-p)~ 

C-16-025 
C-16-026 

*Total ~· • 101 

• 20 additional 
3WMUs were added 
after workplan 
review 

RFI Work Plan due 
July 7, 1995: 

16-016 (d-e) 
16-016 (g) 
16-025 {a2) · 
16-025 {d2)-
16-025 {e2) 
16-025 {f2). 
16-025 (h2)---
16-026 {a-a2)·· 
16-026 {b2)-
16,-026 (c2) 
16-026 {d2)-
16-026 {e2) 
16-026 (f-f2)-
16-026 (g-g2)-· 
1 6- 0 2 6 { h- j ) ·-
16-026 {k-k2)·-
16-026 (1)-
16-026 (r)-
16-026 (t-u) 
16-026 {x-z)-
16-028 {b-e)··· 
16-029 {h-j >--
16-030 {a-c). 
16-030 { e- f) 
16-031 (a-b)-
16-031 (e-f) 
16-031 (h)..-
16-034 (h-k)--

Total SWHUs • 51 

:;:~~= ........ .. 

RFI Work Plan due 
May 21, 1995: 

Coerab 1 e Un!'; ' •• j 

3-C02(a) 
3-002{d) 
3-009 (c)- -
3-009{i) 
3-009(j) 
3-011 
3-019 .. 
3-021-
3-025 {a-b)-
3-026 (b-e)_. 
3-029-
3-031 . 
3-032-
3-034(a-b)'-
3-043(c)-
3-045(a-c)-
3-045(e-i). 
3-046 
3-049(a-e) 
3-0SO(a) 
3-050(d-g) 
3-052(a) 
3-052(c) 
3-052(e-f) 
3-054(a-e) 
3-055(a)· 
3-055(c-d)-
3-056(d) 
3-056(1-n) 
3-059-

Total SWMUs • 54 

SWMUs removed ::: 
Operable Unit 
list under Clas~ 
Modification: 

3-024 1?-=-

= , 

3-045(d) 12-3-. 



Table D 
Staggered Scbe~ule fer Group 3 lZI Wortplana 

Operable Unit Number Proposed Submittal Data • 
1093 OS/14/93 

1098 06/04/93 

1130 06/04/93 

1132 06/18/93 

1114 07/02/93 

1086 07/02/93 

1082 07/16/93 

1157 07/16/93 

1140 01/20/93 -· 
1111 01/27/93 

• 
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(4) RFI Work Plan ond Reports !Submittal and Preparation 

After the Permittee submit• the RFI Work Plan, the Adminis
trative Authority will approve, diaapprove, or modify the 
plan. I! the Adminiatrative Authority approves the plan, the 
Permittee shall immediately initiate implementation of the 
plan according to the schedule contained therein. Approved 
worxplana are incorporated into this perait. 

In the avant of diaapproval (in whole or in part) of the plan, 
the Administrative Authority will apecify any daficienciaa in 
writinq. The Permittee ahall JDodify the plan to correct 
deficiencies within the time frame required by the Adminia
trativa Authority (uaually 30 days). If additional time is 
required, the Permittee ahall provide a written requeat for 
time extenaion, with juatification for the extenaion. The 
modified plan ahall be aubmitted in writin9 to the Adainia
trativa Authority for review. Should the Paraittae taka 
exception to all or part of the diaapproval, the Permittee 
shall aubmit to the Adainiatrative Authority a written 
statement of the qrounda for the exception within 15 day• of 
receipt of the disapproval by the Adainiatrativa Authority. 

-
If disagreements cannot be reaolve4, the Adminiatrative 
Authority shall make further :aodificationa aa required. If the 
Adminiatrativa Authority JDodifie• the plan, thi• modified plan 
become a the approved RPI Work Plan. The Parmi ttee shall 
immediately initiate iJDple:aentation of the approved RFI Work 
Plan according to the achadula contained therein. 

The Permittee shall prepare the RPI Work Plan and undertake 
the facility inveatigation in accordance with the following: 

a. Development of the RFI Work Plan and reporting of data 
shall be conaiatent with the RCRA Facility Investigation 
Guidance Docwaant (EPA OSWER Directive 9~02. 00-Ec) or the 
equivalent tharaofl 

b. EPA and the NMED reaarva the right to split sample• 
with the Paraittee. The Permittee ahall notify EPA and 
the NKED at laaat 10 daya prior to any sampling activity 
which has bean identified fro• the field eaaplinq plan by 
EPA or HKED for aplit aamplintl 

c. When·developin9 groundwater related inveatigationa, 
the per.aittae ahall be consiatent witb the RCRA 
Groundwatar Monitoring Technical Enforcement Guidance 
Document (EPA OSWER Directive 99~0-1, September 1986) or 
the equivalent thereof to datenaina aethod• and material• 
that are acceptable to EPAI and. 

d. Any schedule deviations froa the approved RFI Work 
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Plan ._,hich are necessary durinq implementation of the • 
facility investigation shall be tully documented and 
described in the monthly reports and in the draft RFI 
report. Technical deviations fro• the approved RFI 
Workplan shall be tully documented and described in the 
draft RFI report •. 

The Permittee ahall submit a draft R7I report and Summary 
Report to the Administrative Authority in accordance with the 
schedule in the R1I Work Plan. The draft report shall include 
all the reaulta troa the facility investigation described in 
Condition Q., Taak III. The SWZlllary Report shall describe more 
briefly the procedures, ~ethod.-, and re•ults troa the facility 
investigation described in Scope of Work, Task III. An 
extension of the time required to subait the draft RFI report 
may be obtained only through the Permittee's written request 
and the written approval of the Administrative Authority. 

A!ter the Permittee subDits the RFI report, the Administrative 
Authority will either approve or diaapprove the adequacy of 
the report. If the AdBinistrative Authority disapproves the 
report, the Administrative Authority shall specify the • 
deficiencies and the Peraittee shall have thirty (30) days tcr 
submit a modified report. If this report is not approved, the 
Administrative Authority may aake furth~ :aodifications as 
required. If the Ad:ainiatrative Authority JDodities tbe report, 
this modified report becomes the approved RFI report. • 

5. RFI Work Plan. Canyon Syattpl 

The Permittee ahall eub:ait one or aore Task/Site Workplana for 
studies to evaluate the 15 aajor drainage areas or Canyon 
system• at the facility. 'J'heae studie• •uat address each 
systea as an integrat~ unit and evaluate thea for potential 
impacts of conta•inants froa SWMUs. The plans •uat address the 
existence of contaaination and the potential for movement or 
transport to or within Canyon wateraheds, and interactions 
with the alluvial aquifers and the aain aquifer. The studies 
shall evaluate the potential for offaite expoaure through 
these pathway• including the ground. water and possible impacts 
on the Rio Granda. 

J. INTERIM KEASUBEI 
1. If during the course of any activity initiated under this 
Corrective Action Schedule of Compliance, the Administrative 
Authority determine• that a releaae or potential release of 
hazardous constituents froa a SWKU pose• a threat to human 
health and the environaent, the Adainiatrative Authority ~ay 
specify interia measur... The Administrative Authority may 
deter111ine the specific measure, includinq potential permit • 
modifications and the schedule for implasentinq the required 
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measures. The Adminiatrative Authority ~ay require aubmiaaion 
of an interim measures workplan for approval. The 
Administrative Author! ty shall notify the PenDittee in 'Jriting 
of the requirement to perform auch interim measures. The 
Administrative Authority shall modify the Corrective Action 
Schedule of Compliance either according to procedures in thia 
Module, or according to the permit modification procadurea 
under 40 CFR 270.41, to incorporate such intari• measures into 
the Parmi t. If, !or inati tutional reaaona not related to 
permit work, i.e. routine conatruction, an interim measure ia 
required, the peraittee vill subait appropriate documentation 
to the Adminiatrative Authority for approval. 

2. The following factora •ay be considered by the 
Adminiatrative Authority in deteraining the need for interia 
~•••ureal 

a. Ti•e required to develop and i•pl .. ent a final ruady; 

b. Actual and potential expoaure to husan and 
environmental receptora1 

c. Actual and potential conta•ination of drinking water • 
supplies and aenaitive ecoayat ... , • 

d. The potential for furthar degradation of ~he mediua 
abaant interia •eaaurea1 

e. Presence of hazardoua vaate in container• that may 
pose a threat of release1 

f. Presence and concentration of hazardoua waste 
including hazardoua constituent• in aoil that have the 
potential to •igrate to ground vatar or surface water; 

q. Weather condition• that aay affect the current level• 
of conta•inationJ 

h. Riaka ·of fire, explosion, or accident; and 

i. Other situation• that .ay pose threata to bUJDan health 
an4 the anviro~e.nt. 

JC. DETERMIHATIOI OP NO FURTHER AC'I'IOI 

1. Baaed on the re:sul ta of the RFI and other relevan~ 
information, the Permittee .ay eub.it an application to the 
Administrative Authority for a Claaa III perait •edification 
under 40 CFR 270.42(c) to terminate the RFI/CKS procasa for a 
specific unit. Thia permit modific&tion application must 
contain information damonatrating that there are no releaaea 
of hazardoua wastea includi~CJ hazardoua conatituenta fro• 
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SWMUa at the facility that poae a threat to human health and 
the environment, aa well a• in!or=ation required in 40 CTR 
270.42.(c), which incorporates by reference 40 CFR 270.13 
through 270.21, 270.62, and 260.63. 

If, baaed upon review of the Permittee'• request tor a parait 
modification, the result• of the RFI, and other information, 
including comment• received during the aixty (60) day public 
comment period required tor Claaa III permit modifications, 
the Administrative Authority dataninaa that releaaea or 
suspected releaaea which ware investigated either are non
existent or do not poae a threat to human health and the 
enviroiUDent, the Acainiatrative Authority will grant the 
requested aodification. 

2. A determination of no further action aball not preclude the 
Adminiatrative Authority fro• requiring continued or periodic 
monitorin9 of air, aoil, ground water, or aurtace water, when 
si te-specitic circwastancaa indicate that release of hazardoua 
wastaa includinq hazardoua constituanta are likely to occur, 
it necessary to protect human health and the environment. 

3. A detenaination of no furthar action shall not preclude the 
Administrative Authority froa requ.irin9 turthei 
investigations, studie•, or r.mediation at a later date, if 

• 

new intoraation or subsequent analysis indicate• a releaae or 
likelihood of a release froa a SWKO at the facility that ia •. 
likely to pose a threat to hwaan health or the envirolllllent. In 
such a case, the Adainistrative Authority shall initiate 
either a modification to the Corrective Action Schedule of 
compliance accordinq to procedure• in thia Module, or a major 
permit modification according to 40 CFR 270.41 1 to rescind the 
~etermination ot no further action. 

L. COBREctiYE ACIIOH HEASURJS STUQY PLAI 

1. If the Administrative Authority baa reason to believe that 
a sWKU baa release4 concentrations of hazardous constituenta, 
or if the Ad:Jainiatrative Authority deterainea that 
conta•inant.. preaant a threat to hu.an health and the 
environaant givan site-specific exposure conditions, or may 
present a thre.at over the lifetiae of wastes, the 
Administrative Authority may require a Corrective Measure• 
study (CKS) and ahall notify the Peraittee in writinq. The 
notification ••Y also specify re•edial alternatives and pilot 
or bench scale atudie• to be evaluated by the Permittee durinq 
the eMS. 

2. The Permittee shall aubai t a draft CMS Plan to the 
Administrative Authority within ninety (90) calendar days froa 
notification of the requiruent to conduct a CMS. The Scope of 
Work for a Corrective Measure Study (CMS) ia in Section a . 
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The CMS Plan shall provide tha following information: 

a. A description of the general approach to investigation 
and potential ramadi••J 

b. A definition of the overall objective• of the atudy; 

c. Tha specific plana for evaluating remediea t~ ensure 
compliance with remedy atandard8J 

d. The schedule• for conductin9 the atudy; 

•. The proposed format for the praaentation of 
information' and 

f. Any pilot or bench scala atudiaa neceaaary. 

3. Attar the Peni ttaa aubai ta the draft CMS plan, the 
Administrative Authority will either approve or diaapprova the 
plan. If the plan ia not approved, the Adminiatrativa 
Authority will notify the Permittee in vritin9 of the plan'• 
deficienciea and •pacify a due data for aubJiittal of the 
revised plan. If thia plan ia not approved, the Administrative·• 
Authority will revise the Plan and notify the Permittee of the 
reviaiona. Thia Adainiatrative Authority-reviaed Plan beco••• 
the approved Plan. 

M. CORFECIIVE MEASURES STUPY IMPLEMtNTATIOI 

No later than fifteen (15) calendar daya attar the Permittee haa 
received written approval fro• the R~ional Adainiatrator for the 
CMS Plan, the Permittee shall begin to i•pleaent the Corrective 
Measure• Study according to the achadulea apecified in the CMS 
Plan. The CMS shall ba conducted in accordance with the approved 
Plan. 

N. C'OREECIIYE MEASURES STUDY PINAL REPQft 

1. Within sixty (60) calendar daya attar the cODpletion of the 
CMS, the PerBittee ahall aubait a CMS Final Report. The CMS 
Final Report shall awmariza the result• of the investigation• 
tor each raJDedy atudied and of any bench-acale or pilot testa 
conducted. The CMS Report •u•t include an evaluation of each 
remedial alternative. The CMS Report shall present all 
information gathered under the approved CKS Plan. The final 
report muat contain adequate information to support the 
Regional AdJainiatrator in the remedy selection decision makinq 
procesa. 

2. If the R~ional Administrator detenainea that the CMS Final 
Report doea not fully aatiafy the information requirement• 
specified under ?eniit ccr.diticn lf.l., the Regional 

, 
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~dministrator -may disapprove the ~S Final Report. It the 
Regional Administrator disapprove• the Final Report the 
Regional Administrator will notify the Permittee in writfnq of 
deficianciaa in the Report and specify a due date for 
submittal of a revised Final Report (e.g., thirty (30) day• 
after notification]. 

3. Based on preliminary result• and the final CMS report, the 
Administrative Authority may require the Pe~ittee to evaluate 
additional remediea or particular eluenta of one or more 
proposed remediea. · 

O. MODIFICATION or THIS MOPULI 

1. If at any time the Acbdniatrative Authority detendne• that 
modification of the Corrective Action Schedule of Compliance 
ia necessary, be or •he may initiate a aodification to the 
Schedule of Compliance according to the procedure• of thia 
Section. If the Administrative Authority initiatea a 
modification, he or •he will: 

a. Notify the Per11ittee in writing of the propoaed • 
modification and the date by which coJUDenta on th• 
propoaed •edification auat be receiV~I 

b. Publiah a notice of the proposed •edification in a 
locally distributed newapaper, aail a notice to all 
persona on the facility •ailing liat JDaintainec:l accordinq 
to 40 CYR 124.10 (c)(l)(ix), and place a notice in the 
facility'• information repository (i.e., a central aource 
of all pertinent docuaenta concerning the remedial 
action, usually maintained at the facility or some other 
public place, aucb •• a public library, that i• 
accessible to the public) if one ia requirec:lJ and 

1. If the Adlainiatrative Authority receive• · no 
written comment on the propos~ aodification, the 
modification will becoae effective five (5) 
calendar daya after the clo•e of the comment 
period. 

11. If the Administrative Authority receive• 
written co .. ent on the proposed •edification, the 
Adllini•trative Authority vill make a final 
determination concerning the aodification after the 
end of the comment period. 

c. Notify the Per.ittee in writing of the final decision. 

i. If no written co .. ant vaa received, the 
Adminiatrative Authority vill notify individual• on • 
the facility mailing liat in writing that the 
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modification has become effective and will place a 
copy of the modified corrective Action Schedule of 
Compliance in the intonnation repository, if a 
repository ia required tor the facility. 

ii. If written comlDent waa received, the 
Administrative Authority will provide notice of the 
final modification decision in a locally 
distributed newspaper and place a copy of the 
modified Corrective Action Schedule of Compliance 
in the information repository, if a repository ia 
required tor the facility. 

2. Modification• that are initiated and finalized by the 
Administrative Authority according to thia procesa •hall not 
be subject to administrative appeal. 

3. Modification• to the Corrective Action Schedule of 
Compliance do not constitute a reisauance of the Parait. 
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P. FACILITY SUBMISSION SUMMABl 

Below ia a •ummary of the planned reporting requirement• purauant • 
to this Schedule to Compliance: 

Facility Submit1ion Begyirtmtntl 

Written notification of newly-identified 
SWMUa 

Written notification of newly-di•covered 
relea••• 

Verbal notification of newly-diacovered 
releaaea 

Mont~ly Management Beporta 

Taak I 
Preliminary ~eport 
Description of current Conditiona 
Installation Workplan 

SWMU Assess~ent Plan tor newly-identified 
SWMUa 

Revised SWMO Aasesaaent Plan 

SWMU Assess~ent Report 

Taak II 
Inatallation RPI Workplan tor SWKO(a) 

Task/Site Workplana 

RFI Preliminary Report 

37 

Due Pat1 

fifteen (15) calendar 
daya after diacovery 

titte.n (15) calendar 
daya after diacovery 

24 hour• after relea•e 
diacovery 

111onthly no later than 
aixty (60) calendar 
daya after effective 
date of per.it 

one hundred eighty . 
( 18 0) calendar day a ... 
troa effective date 

of perait 

ninety (90) calendar 
daya after receipt 
of requeat 

aa deterainecl 

•ixty (60) calendar 
daya after coapletion 
of iaplementation of 
SWKU AsaeasJDent Plan 

one hundred eighty 
(180) calendar daya 
after the effective 
date of the perait 

aa apecifiacl in 
Installation RFI 
Workplan 

accordin9 to schedule 
in Rl'l workplan 

• 

• 
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fccility Submission Eequirementl Cont~ 

Revised RFI Workplan 

RFI Report and Summary Report 

Technological Progre•a Reporta 

Revised RFI Report and Summary Report 

Interim Measurea Plan tor inter!• 
~easurea required after perait iaauance 

Revised Interim Meaaure Plan 

CMS Plan 

Revised CMS Plan 

CMS Report 

Revised CMS Report 
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Due Data 

aa determined by 
Adlllini•trative 
Authority usually 
within 30 daya ot 
receipt ot NOD 

•ixty (60) calendar 
day• after completion 
ot Rl'I 

quarterly no latar 
than one hundrecl 
eighty (180) day• fro• 
effective date ot 
per.it 

thirty (30) calendar 
daya attar notifi
cation of deficiency 

thirty (30) calendar • 
daya after • 
notification 

aa deterairiecl 

ninety (90) calendar 
daya attar 
notification ot the 
require••nt to 
perton1 a CKI 

aa deter11ined 

sixty (60) calendar 
days attar completion 
of Ol8 

thirty (30) calendar 
daya after notifi
cation ot deficiency 

2 2 7 2 2 5 ? 



Q. SCOPE OF WORK fOR A RCRA fACILITY INVESTIGATION CBFil 
AT LOS AI...AMOS NATIONAL LABORATORX 

PUBPOSE 

The purpose of this RCRA Facility Investigation is to determine the 
nature and extent of releases of hazardoua waste or hazardoua 
constituents from solid waste 1aanage:aent unita. The Permittee shall 
furnish all personnel, ~ateriala, and aarvicaa necessary for, or 
incidental to, performing the RCRA Facility Investigation (RFI) at 
Loa Alamo• National Laboratory. . 

If the Permittee baliavaa that certain requirement• of the scope of 
work are not applicable, the specific requir.menta shall be 
identified and the rationale for inapplicability shall be provided. 
The acope of work ahould be modified •• necessary to require only 
that intonation necessary to complete the RCRA JUPI for each 
individual task. The EPA will review the scope of work to deter11ine 
if specific requirement• are applicable. 

§COP I 

The RYI consist• of five (5) taska. Those taaka, and the ER proqraa• 
document• that must be equivalent to the RFI docu.enta/activitiea 

• 

are listed on the following page. The Peraittee ahall prepare a 
single installation-wide work plan, which shall be updated • 
annually, and task-specific RI/FS for each task. The installation-
wide work plan together with the RI/FS do~enta for a task must 
complete the RFI equivalent docu:aant set for a task. The 
installation-wide work plan shall contain progra .. atic operating 
proceduraa, tabular awnmari•• of the potential release aitaa, 
prioritization of the aiteaJtaaka, and a work schedule by task 
(including a currant year work plan). The taalt-specific RI/FS 
documentsJactivitiea ahall be prepared aa taaka are iDplemented. 
The detailed outline• for the task-specific RI/FS documents shall 
be provided in the inatallation-wide work plan. 

• 31 

2.2 7 2 2 5 , 



• •• • 
Scope of the RFI ER Progr .. Equivalent 

2\) 

~ 

'.I 

N 

The RCRA Far.111ty Investigation 
consists of five tasks: 

Task 1: Description of 
Current Conditions 

A. Facility BackqrouAd 
B. NAture and Exteftt 

of Contamtnattoa 

Task II: RFI Workplan 
A. Data Collection Qualtty 

Assurance Plan 
B. Data MAnag .. nt Plan 
C. Health and S.fet.r Pia• 
D •. eo-untty 

Relattoas Pia• 

LANL Installation RI/FS Work Plan 

1. LAHL Installation Rl/FS Work 
Plan 
A. Installation Background 
a. Tabular Su..ary of 

Conta.1nat1on by Site 

11. LANL Installation RI/FS Work 
Plan 

A. General Standard Ooerattng 
Procedures for S .. pltng. 
Analysts and Quality Assurance 

a. Technical Olta Ml•ag .... t 
Prograa 

c. Health ~nd Safety Progr .. 
D. C018"fttt.r Relations Progr• 

Task Ill: Facility I 111. 
Investigation 

A. Envtron.ental Setting 
B. Source Charar.tertzattoa 
C. Contaa1nat1on 

Characterization 
D. Poteftttal Receptor 

ldentt f1clt1 on 

Task IV: Investigative Ana1JStsl IV. 
A. Data Analysts 
a. Protection Standards 

Task V: Reports I v. 
A. Preliatnary and WorkDl•• 
B. Progress 
c. Draft and Final 

Reports 
A. LAHL Installation Rl/FS Work 

Plan • 
a. Annual Uodate of LANL 

Installation Rl/fS Work Pllft 
C. oraft and Ftnal 

t~ I h 
• 

L"'l 

LANL Task/Site RI/FS 

1. Quality Assurance Project Plan 
· A. Tuk/Site Background 

a. Nature and Extent of Conta111tnattor 

11. LAHL Task/Stte RI/FS Ooc~nts 
A. Quality Assurance Project Plan ant 

Fteld Saaoltng Plan 
B. Technical O.ta Hanaqe.ent Plan 
C. Health and Safety Plan 
D. ea..untt.r Relations Plan 

111. Task/Site lnvesttgatton ' 

A. Environ.ental Setting I 
B. Source Characterization I 
C. Contaatnatton Charactertzatton ! 
o. Potefttial ReceDtor ldenttftcattdn 

I . ~ 

j 
IV. LAHL Task/Stte lnvesttqattve Analysjt~ 

A. Data Analysts , 
a. Protection Standards i 

v. lAHl Task/Stte Reports 
A. Qual1ty Assurance Projer.t Plan, f· 

Saapl1ng Plan. Techntr.al Data 
~nag..ent Plan. Health and Safetj 
Plan. Ca.auntty Relatfons Plan 

a. LANL Task/Stte RI/FS Documents '"' 
LANL Monthly Hanage.ent Status Re1 

C. Draft and Ftnal 



TAll It PB!LIMINABl EIPOBTI PlSCFlPTIOM or CVRRJNT COMQITIOJI 

The Permittee shall &ubmit to the Ad:mini•trative Authority a 
preliminary Report providing the background information pertinent 
to the facility, contamination and any type of ongoing corrective 
action aa set forth below. Thia report ia li•ited to SWMUa not 
identified in the Part B permit application or to recent 
information not addreeeed in the RCRA Facility Aeaeaament, or in 
the LANL December 1981 SWMD report. 

A. Facility !ackqround 

The Peraittee report ahall aummarize the regional location, 
pertinent boundary feature&, general facility phyaiography, 
hydrogeoloqy, and hiatorical uae of the facility tor the treataent, 
storage or diapoaal of aolid and hazardoua waate. The Permittee'• 
report ahall include: 

1. Map(a) depictin9 the follovin91 

a. General geographic location' 

b. Property linea, with the owner• ot all adjacent .. • 
property clearly indicatedl 

• 

c. Topography uainq available acalea, watervaya, all 
wetland• greater that 1 acre, tloodplaina, water • 
!eaturea, and drainage pattern&J 

d. All eolid vaate .anage•ent unital 

e. All known paat aoli4 or hazardoua waste treatment, 
storage or diapoaal areaa regardleaa of whether they were 
active on Noveaber 1t, 19101 

t. Surround!~ land u..a (reaidential, comaercial, 
agricultural, recreational)l and 

9. The location of all production ancl groundwater 
•onitoring vella. Tbeae vella ahall be clearly labeled 
and grouncl and top of casinq elevation• included (theae 
elevation• aay be include4 aa an attachJDant). 

All aapa ahall be coneietent witb the require•ent• ••t 
forth in 40 cr.R 5270.14 and be of sufficient detail and 
accuracy to locate and report all current anc:l future vor~ 
performed at the aiter 

2. A history and deacription of ownership ancl operation, aolid 
and hazardoua waate generation, treataent, storage and 
disposal activit!•• at the facilityJ 
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3. Approximate dates or periods of paat waste epilla, 
identification of the materials spilled, the amount spilled, 
the location where apilled, and a description of ~he response 
actiona conducted (local, atate, or federal reeponae unita or 
private partiea), includinq any inspection report• or 
technical report• generated aa a reault of the reaponae. 

B. Nature and txttnt of ContaminatioD 

The Permittee ahall include in the preli•inary Report the exiatinq 
information on the nature and extent of cont~ination. 

1. The Permittee'• report ahall .umBarize all poaaible aource 
areas of contamination. Thia, at a ainimua, ahould include all 
solid waate managaaent unita. lor each area, the Permittee 
shall identity the followinq: 

a. Location of unit/araa (vhich aball be depicted on a 
facility .. p); 

b. Quantitiea of aolid and hazardoua vaatea; 

c. Hazardoua vaate, radiocheaical and 
conati tuenta, to the extent known; and 

hazardoua . 
• .. 

d. Identification of areaa where additional information 
ia necessary. 

2. The Peraittee shall prepare an aaaes .. ent and description 
of the existing degree and extent of contaaination. Thia 
should include: 

a. Available monitoring data and qualitative information 
on location• and levela of conta.ination at the facility; 

b. All potential a!gration pathway• including infonaation 
on geoloqy, pedoloqy, hydrogeology, phr•ioqraphy, 
hydrology water quality, aeteoroloqy, and a r quality; 
a~ . . 

c. Ttle pot.ntial iapact (a) on blm&n health and the 
.nvirorm.nt, including d ... oqraphy, groundwater and 
surfaca-watar uae, ancl laneS uM. 

C. Summary Identitication of Other Ptraita 

A summary of past and preeent peraita requested, received, and/or 
denied for all environmental •edia and enforcement actiona 
associated with thea. Thia muat include State and Federal permita. 
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D. Implementation of Interim Meas~r•a 

The Permittee shall document and report on all interim meaaurea ~ 
which were or are being undertaken at the facility other than thoae 
&pacified in the permit. Thia •hall include: 

1. Objectives of the interim meaaurea: how the meaaure ia 
mitigating a potential threat to human health and the 
"environment and/or ia consistent vith and integrated into any 
long term solution at the facility; 

2. Deaiqn, construction, 
requir.menta; 

operation, and •aintenance 

3. Schedule• for deaiqn, construction and monitoring; and 

4. Schedule for proqreaa reporta. 

TAll III Ell !O~!ILAI IIOVIIIKIITI 

The Permittee ehall prepare a RCRA Facility Inveatigation (RFI) 
Wor:kplan. Thia RFI Wor:kplan •hall include the development of .. 
several plana, vhich shall be prepared concurrantly. During the' 
RPI, it aay be neceaaary to reviae the RFI Workplan to increaae or 
decrease the detail of inforaation collected to accommodate the 
facility specific aituation. The RFI Workplan shall iRclude the ~ 
follovin9: .. 

A. pata Collection QualitY Aaaurance Pl&Q 

The Permittee shall prepare a plan to docu•ent all monitorinCJ 
procedures: sa~plinq, field meaaur .. enta and sample analysia 
performed at the facility during the inveatlgation to characterize 
the environmental setting, source, and conta•ination, so aa to 
ensure that all information, data, and resulting decision• are 
technically sound, atatiatically valid, and properly documented. 

1. pata Collection Strategx 

The strataqy aection of the Data Collection Quality Aaaurance 
Plan shall include but not be li•itad to the following: 

a. Oeser iption of the intended uaea for the data, and the 
necesaary level of precision and accuracy for the•• 
intended uaeaJ and 

b. Description of method• and procedure• to be used to 
assess the precision, accuracy an4 co~pleteneaa of the 
meaaurement data. 
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2. Sampling and Field Meawurt~tnta 

The Sampling Fitld Meaaure~Denta Section of the Data Collection 
Quality Aaturance Plan thall at leaat diacua•: _ ... 

a. Selecting appropriate sampling and field meaaurament• 
locations, depth8 1 _etc.; 

b. Providing a wtatiatically aufficient number of 
sampling and field aeaaure•ent aite•; 

c. Determining condition• under which tampling or field 
measurements ahould be conducted; 

d. Determining which para.eters are to be •eaaured and 
where; 

e. Selecting the frequency of taapling and length of 
sampling period; 

f. Selecting the type• of aaaple (e.g., compoaite• v•. 
grabs) and nuaber of aaaple• to be collected; 

g. Meaaure• to be takan to prevent conta•ination o~ 
aa~pling or field aeaaureaent• equipaant and cro•• 
contamination betwaan aaapling pointa; 

h. Documenting field aa.11pling operations and procedure•J 

i. Selecting appropriate aample container•1 

j. Sample preaervation; and 

k. Chain-of-cuatody • 

. 3. sample Analy•ia 

a. Chain-of-cuatody procedure•; 

b. Saaple atorage procedures and holding tim••; 

c. Saaple preparation .. thod•J 

d. Analytical procedure•; 

•· Calibration procedure• and fr~ancyJ 

t. Data reduction, validation and reporting; an4 

g. Internal quality control check•, laboratory 
performance and ayatea• audit• and frequency. 
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B. Data Manaoement PlAD 

The Permittee •hall develop and initiate a Data Management Plan to • 
document and track investigation data and raaulta. This plan ahall 
identify and aet up data documentation material• and procedurea, 
project tile requirement•, and project-related proqreaa reporting 
procedures and documenta. The plan shall al•o provide the format to 
be used . to praaent the raw data and conclusion• of the 
investigation, •uch aa: 

1. Data Record; 

2. Tabular Di•playa; and 

3. Graphical Diaplaya. 

c. Health and Safety Plan 

The Permittee ahall prepare a facility Health and Safety Plan. 

1. Major element• of the Health and Saftty Plan shall includt: 

a. Facility de•cription including availability of 
resources such aa roada, water supply, electricity anCL• 
telephone aervica1 

b. Describe the known hazarda and evaluate the riaka 
associated with the incident and Yith eaclt activity • 
conducted' . 

c. List key personnel and alternative• responsible tor 
site safety, reapon•e• operation•, and for protection of 
public healthl 

d. Delineate work area1 

e. Oeacriba level• of protection to be worn by personnel 
in York area1 

t. Eatabllah procedure• to control •ita acceaaJ 

q. Deacriba deconta11ination procedure• for personnel and 
equipaentJ 

h. Eabbliab aita •••I'9•ncy procedur .. , 

i. Addresa .. ergency •edical care for injuria• and 
toxicological probl .. •l 

j. Describe requir .. anta tor an e.nviron•ental field 
monitoring proqr&aJ 
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k. Specify any routine and apecial training requirQd tor 
responder•; and 

1. !stahl ish procedures tor protecting workers !rom 
~eather-related problema. 

2. The facilitY Health and Safety Plan •hall be consistent 
with; 

a. NIOSH Occupation Safety and Health Cuidance Manual for 
Hazardous Waata Site Activities (198S); 

b. EPA Order 1440.1 - Reapiratory protection; 

c. EPA Ordar 1440.3 - Health and Safety Requirements tor 
Employees engaged in Field Activitiea; 

d. Approved Facility Contingency Plan; 

e. EPA Operating Safety Guida (1984); 

t. OSHA regulations particularly in 2t CFR 1910 and 1926; 

q. State and local regulations; and 

h. Other EPA guidance aa provided. 

D. Community Relations Plaa 

The Permittee shall prepare a Comaunity Relations Plan (CRP) aa 
part of the RFI Workplan which allows for public participation in 
the RFI process. The CRP will include& 

1. Establishing an active aailing liat of interested parties 
(to be updat..S annually), including thoaa on the official 
facility jailing list who wiah to be on LANL's liat; 

2. Inforaal meetinga, including briefinga and workshops as 
appropriate, with the public and local officiala before and 
during the RFI proceaa, which includes activities associated 
with tba JU'I Worltplan and JU'I reportJ 

3. Neva releaaea, fact aheeta, approved RFI Workplana, RFI 
final reports, Special Perait Conditions Reports and publicly 
available quarterly pr09reaa report• that explain the pr0<3rees 
and conclusion• of the R7II 

4. creation of a public infonaation repoaitory and reading 
rooa; 

s. Updates of materials in the infonaation repoaitory and 
.public reading rooa; 
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6. Public toura and briefing• to inform and to listen 
in!onally to public concern• and answer individual question•; 

7. Quarterly technical proqreaa report• tor the Acbliniatrative 
Authority; and 

8. Procedure• tor i~ediate notification of the San Idelfonao 
Pueblo or other affected partiea in caae of a newly discovered 
oft-site releaae which could impact thaa. 

E. Project Management Plaa 

The LANL Installation RI/FS WorJcplan ahall contain a Project 
Management Plan which will include a diacua•ion ot the technical 
apprcach, schedule•, budget, and Jcey projecta. The Project 
Management Plan shall include a deacription ot qualification• of 
key project performing or directinq the RFI, includinq contractor 
personnel. Thi• plan ahall alao docuaent the overall ~anaga.ent 
approach to the RFI. The Taak apecific WorJcplan au•t document any 
deviation• troa the Inatallation WorJcplan. 

TASI IIII lACILITX IIVJITIGATIOI 
• The Permittee shall condu~ thoae inveatigationa ot sWMUj 

previoualy identified with known or auapected releasea or potential 
releaaea tor the lifetiae of the waatea involved, ot contamination 

• 

aa necessary to protect hwaan health and the environment to: • 
characterize the facility (Environaental Setting); define the 
source (Source Characterization); define the degree and extent of · 
contamination (Conta•ination Characterization); and identify actual 
or potential receptora. 

Investigations should reault in data ot adequate technical quality 
to support the development and evaluation of the corrective ~easure 
alternative or alternative• during the Corrective Measure• Study, 
when necessary • 

.. 
The facility investigation activit!•• ahall when conducted follov 
the plans set forth in Taak II. All sampling and analyse• shall be 
conducted in accordance with the Data Collection Quality Assurance 
Plan. All aa..pl1Jl9 location• ahall be dOCUJiented in a loq and 
identified on a detailacS aite ••P• 

A. tnviron..ntal Setting 

Tha Permitt .. ahall collect information to suppleDent and verify 
existin9 intor.ation on the environmental aettin9 at the tacility. 
The Permittee shall characterize the follovinql 

1. HY~I29~2loa:t 

The Per11ittee a hall conduct • proqrua to evaluate 
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hydrogeologic conditions at the facility. This program shall 
provide the following information: 

a. A description of the reqional and facility specific 
geologic and hydrogeologic characteristic• affecting 
qround-water flow beneath the facility; 

b. An analyaia of any topoqraphic feature• that miqht 
influence the groundwater flov ayat••· (Note: Stereo
graphic analyaia of aerial photoqrapha may aid in thia 
analyaia)J 

c. An analyai• of fracture• within the tuft, addresainq 
tectonic trend fracture• veraua cooling fractur••l 

d. Based on field data, teata, (g~ and neutron logging 
of existing and new vella, piezometer• and boringa) and 
cores, a representative and accurate clasaification and 
description of the hydrogeologic unita which may be part 
of the uigration pathway• at the facility. (e.CJ., the 
aquitera and any intervening saturated and unsaturated 
unita)J 

-· e. Based on field atudiea and corea, atructural geology 
and hydrogeologic croaa section• showing the extant 
(depth, thicltneaa, lateral extent) of hydrogeologic unita 
which may be part of the •igration pathway• identifyinq;: 

i) Unconaolidated aand and qravel depoaita, 

11) Zone• of fracturing or channeling in 
consolidated or unconsolidated.depoaita, and 

iii) Zen•• of high peraeability or low permeability 
that aight direct and reatrict the flow of 
conta•inanta. 

f. Based on data obtained froa groundwater monitoring 
wella and piezoaetara inatalled upgradient and 
downqradient of the potential conta•inant aource, a 
representative deacription of water level or fluid 
preaaure •onitorinqJ 

q. A description of manmade influence• that may affect 
the hydrogeology of the site; and 

h. Analysi• of available geophysical information and 
remote sensing information such •• infrared photography 
and Landsat imagery. 
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2. soila 

The Permittee •hall conduct a program to characterize the •oil 
and rock units above the ~ater table in the Vicinity ot the 
contaminant releaae(s). Trace element geochemiatry •hould be • 
investigated as a means of differentiating units within the 
tutt. Such characterization •hall include, but not be limited 
to, the following information. · 

a. Surface aoil diatribution; 

b. Soil profile, including AST.M cla••ification of aoils; 

c. Transects of aoil atratigraphy; 

d. Saturated hydraulic conductivity; 

•· Poroaity; 

f. Cation exchange capacity (CEC); 

9• Soil Ph; 

i. Particle eize distribution; 

j. Oepth of water tablaf 

k. Moisture· contant1 
.. 
1. Effect of atratification on unsaturated flow; 

•· Infiltration; 

n. Evapotranspiration; 

o. Residual concentration of conta.inanta in soil; 

p. Mineral and ••tal content1 

q. Trace el .. ent geocheaistry •• a »eans of dif!erentiatinq 
units within tha tuff; and 

r. Water balance scenario.. 

B. Source CbaracterizatiQD 

The Pe~ittee shall collect analytical data to completely 
characterize the wastes and the areaa where waatea have been 
placed, including: type; quantity; physical fona; disposition 
(containment or natura of deposits); and the facility charac
teristics affecting release (e.g., facility security, and 

41 

2 2 7 2 

• 

• 

• 



engineered barriera). Thia shall include quantification of the 
following specific characteristica, at each aource area: 

1. Unit/Oiapoeol Area Cheracteriatica 

The RFI Work Plan ahall propoae the Task Site apecific mapa 
with an appropriate acale and the followin9 features; 
wetlands, floodplains, water features, drainage patterns, 
5pringa, faults, qravel deposita and alluviua. 

a. Location of unit/diapoaal area; 

b. Type of unit/diapoaal area; 

c. Oeaign featurea1 

d. Operating practices (past and present); 

e. Period of operation1 

f. Age of unit/dispoaal area1 

9• General phyaical conditional and 

h. Method used to cloae the unit/diapoaal area. 

2. R~ste Cbaracttri•t-1~1 

a. Type of waate plac~ in unit1 

b. Physical and cheaical characteristic•; and 

c. Migration and dispersal characteristic• of the waste. 

The Per111i ttee shall dOCUllent the procedures used in making the 
.above detenainationa. · 

c. Cont~mination ctaracttristica 

The Permittee ahall collect analytical data on groundwater, soils, 
surface water, sedi .. nt, and subsurface gaa contaaination when 
necessary to characterize contaaination fro• a SWMU. This data 
shall be aufficient to define the extent, origin, direction, and 
rate of mov~t ot conta•inant plu.••· Data ahall include time and 
location ot aaaplinq, media eampled, concentration• found, 
conditions during sampling, and the identity of the individual(•) 
per!orminq the aa•plin9 and analysia. The Paraittee shall addresa 
the following types of contaaination at the facility: 

1. Groundwattr Contamination 

t 

The Permittee ahall conduct· a groundwater investigation to 

so 
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c;haracterize any plwnes of contamination at the facility. This . 
1nvestigation shall at a minimum provide the following 
information: 

a. A description of the horizontal and vertical e~tent of 
any immiscible or dissolved plume (a) originating froa the 
facility; 

b. The horizontal and vertical direction of contamination 
movement; 

c. The velocity of contaminant movement; 

d. The horizontal and vertical concentration profile• of 
any ~ppendix IX constituent• and radiochemical 
constituent• in the plume(•); 

•· An evaluation of factora influencing the plume 
movement; and 

f. An extrapolation of future contaainant movement. 

The Pendttee shall doc\lllent the procedure• used in making the . 
above determination• (e.9., well deaiqn, well construction~ • 
geophysic•, modeling, etc.). 

2. Spil ContaminatioQ 

• 

The Permittee shall conduct an investigation to characterize • 
the contamination of the soil and rock unita above the water 
table in the vicinity of the contaminant relea••· The 
investigation shall include the followin9 information: 

a. A description of the v.rtical and horizontal extent of 
contallination; 

b. A description of contaDinant and soil chemical · 
propertiea within the contaainant source area and plume 
migration and tranaforaation; 

c. Specific contaainant concentrationa; 

d. The velocity and direction of contallinant movement; 
and 

•· An extrapolation ot future contaainant aovement that 
include• worst case scenario• over the life of the wastea 
involved. 

The Penittee shall document the procedure• used in making the 
above datarminationa. 
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3. surface Wottr cont~mination 

The Permittee shall Conduct a surface water investigation to 
characterize contamination in surface water bodiea reaultinq 
!rom contaminant relaaaea at the facility. The investigation 
shall include the followinv: 

a. A description of the horizontal and vertical extent of 
any immiscible or dissolved plu:aa originatinq !rom the 
facility, and the extant of contamination in the 
underlyinq aedimenta1 

b. The horizontal and vertical direction and velocity of 
contaminant moveaentl 

c. An evaluation of the physical, biological, chemical, 
and radioch .. ical factora influencincJ contaJDinant 
moveaent; 

d. An extrapolation of future contaminant movement; and 

e. A deacription of the ch .. istry and radioche•istry of 
the contaminated surface watera and sediJDenta. Thia • 
includea deter.inin9 the Pb, total diaaolved solida, .. 
specific conta.inant concentration•, etc. 

The Permittee ehall docu.ent the procedure• uaed in making the 
above deterainationa • 

4. Air ContaminatioD 

The Permittee shall conduct an investigation to characterize 
the particulate and gaaeoua contaainanta released into the 
atmosphere. 

This investigation shall provide the following information: 

a. A description of the horizontal and vertical direction 
and velocity of contaminant moveaent1 

b. The rata an4 a.Jiount of the releaaa. 

c. The cheaical, radiocheaical, and physical compositic 
of the conta•inanta releaae4, includin9 horizontal a: 
vertical concentration profileaJ and 

d. Possibility of. future airborne releasea. 

5. Subsurface Ctl 

The ~·-·-.~rmittee shall provide information charac·-crizi 
natu: ., rate and extent of releasea of reactive q; :£~s ~· 

J2 
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units. Such information •hall include, but not be limited to: 
provisions for monitorinq subsurface gases releaaed from the 
unit; and an as••••~•nt of the potential for these releases to • 
have a threat to human h~alth and environment. The Permittee 
shall document the procedures uaad in maJdn9 the above 
determination. 

o. Potential Receptor1 

The Permittee shall collect data deacribinq the human populations 
and environmental ayata11s that are auacaptible to contaminant 
exposure from the facility. Cha.ical and radiochemical analyais of 
biological samples may be needed. Data on obaarvable ettecta in 
ecosystems may alao be obtained. 

TAll IYI IHVEITIGATIJI AMALIIII 

The Permittee shall prepare an analysis and aumaary ot all facility 
investigation• and their results. The objective of thia task ahall 
be to ensure that the investigation data are autticient in quality 
(e.q., quality· ass~ance procedures have bean followed) and 
quantity to deacr ibe the nature and extant of contamination, 
potential threat to hwaan health and/or the environ•ent, and ta • 
support the Corrective Keaauras Study, if one is required. 

The Permittee shall analyze all facility inveatiqa~ion data 
outlined in Task III and prepare a report on the type and extent of • 
contamination at the facility includin9 aourcea and migration 
pathways. The report shall deacribe the extant of contamination 
(qualitative/quantitative) in relation to the baclcground levela 
indicative tor the area. 

The Permittee shall identify all relev&nt and applicable standard• 
tor the protection of bU&an health and the environment (e.q. 
National Ambient Air quality Standarda, Federally-approved state 
water quality standards, Groundwatar protection standards). 

Tl.SI ,, J.IIOI.fl 

A. preliminary an4 Workpl&D 

The Permitt .. •hall aut.it to the Administrative Authority tha 
Preliminary Report (Taalt I) and the RFI Wor:kplan (Task II) aa 
described in the Panai t:. 

B. Progre11 

within 60 days of the effective date of this permit, the Permittee 
shall provide the Adainistrative Authority with aigne4, monthly 
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management status reports containing: 

1. A deacription and estimate of the percentage of the RYI 
completed; 

2. Summaries of contacta pertaining to corrective action with 
representati vea of the local com.llluni ty, public interest group• 
or State governmant during the reporting period; 

3. Summari•• of problem• or potential problama encounter~ 
during the reporting period; · 

4. Action• being taken to rectify probl ... ; 

!5. Changes in key project peraonnel durin9 the reporting 
period; and 

6. Projected work for the next reporting period. 

c. Iechnicol Ouarttrly Progres• Btportl 

Ee9inning February 15, 1990, the Per.ittee ehall •ubait a technical 
pro9r••• report tor the previoua quarter, which ahall at a minimu.,•• 
summarize the work pertor.ed, and aupply the results of sampling 
and analy•ia. 

D. pratt and Final 

RCBA fACILITY INVESTIGATION REPQRT AND SUMMARI 

1. Within sixty (60) calendar days after the completion of 
either phase of the R7I, the Per.aittee shall submit an RFI 
Report and 1 SWDary Report. The R7I Report shall describe the 
procedures, methods, and reaults of all investi9ationa of 
SWMUa and their releases, including information on the type 
and extent of contBllination at the facility, source• and 
migration pathways, and actual or potential receptors. The 
Phase 2 RFI Report ahall preaent all infon&ation gathered 
under the approved RFI Work Plan. The Phaae 2 Report muat 
contain adequate inforaation to aupport further corrective 
action deciaiona at the facility. The Sumaary shall describe 
more briefly the procedure•, method•, and result• from the 
facility inveati9ation deacribed in the Scope of Work for RFI, 
Ta•k III. 

2. After the Peraittee aubaits either phase of the RPI Report 
and a SWIIllary, the Ad.Jainiatrative Authority shall either 
approve or disapprove the report• in vritin9. 

If the Administrative Authority approvecl the R?I Report and 
Summary, the Permittee shall mail the approved Summary Report 
to all individuals on the facility aailin9 list established 
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pursuant to 40 CFR 124.10(c) (l) (ix), within fifteen (15) 
calendar day• of receipt of approval. 

If the AdlDiniatrative Authority determine• the RPI Final 
Report and Summary do not fully detail the objective• stated 
under Permit Condition Q, the Administrative Authority ~ay 
disapprove the RYI Final Report and Sum.ary. If the 
Adminiatratiye Authority diaapprovea the Report, the 
Administrative Authority ahall notify the Per.ittee in vritin9 
of the Report' • def icienciea and apecity a due date for 
submittal of a reviaed Final Report and Summary. Once 
approved, the Summary ahall be .ailed to all individual• on 
the facility aailinq li1t. 

Two hard copi•• of all reporta, including the Taak I report, 
Task II workpl&n and both the Drat~ and Final RPI Report• 
(Teak III-IV) shall be provid.cl by the per.ittee to the 
Adminiatrative Authority. 

RFI Submission Sumaary 

A summary of the infor.ation reportinq requirement• contained i~' 
the RFI Scope of Work i• pr•••nted belova 

facility Submiswion 

LANL Installation RI/FS Workpl&n 

LANL Task/Site RI/FS Documanta•• 

Monthly Mana9ement Statua Reporta 

Technical Progresa Report• 

Due Oat1 , 

180 day•* 

Monthly 

Quarterly 

• Dates are calculated fr011 the effective date of thia penait 
un~esa otherwise apecifi~. 

•• Date• will be aa specified in tbe LANL In•tallation RifFS 
Workplan 
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R. SCOPI or WOJUt lOR A RCU COM!CTIVJ: MUBURI ITtm'l (ClUJ) 
AT LOI ALAMOS nTIOnL LA.BOUTOR'I 

PURPOSE 

The purpose of thia Corrective Measure Study (CMS) ia to develop 
and evaluate the corrective action alternative or alternative• and 
to recommend the corrective •eaeure or meaeurea to be taken at Loa 
Alamo• National Laboratory. The Pennittee will furniah the 
personnel, materials, and aervicea necessary to prepare the CMS, 
except aa otherwise apecified. 

If th·e Permittee believe• that certain requireaenta of the acope of 
work are not applicable, the apecific require.J~~enta ahall be 
identified and the rationale for inapplicability shall be provided. 
This scope of work ehould be modifi.d as neceeeary to require only 
that information neceeeary to complete the RCRA CKS. 

SCOPI 

The CMS coneieta of four taeka. Tho•• taaka, and the ER Proqr~ 
docuaentsfactivitiea that are equivalent to the CMS documental, 
activit!•• are listed on the following page. The permittee ahall 
prepare a single inetallation-wide work plan, which shall be 
updated annually, and task epecific RI/FS documents for each taak. 
The installation-wide work plan ehall contain p~oqrammatic 
operating procedurea, tabular au .. ariea of the potential release 
sites, prioritization of the aitettaska, and a work schedule by 
task (including a current year work plan). The task specific RI/FS 
documents/activities ehall be prepared as tasks are implemented. 
The detailed outline• for the taak specific RI/FS documents shall 
be provided in the installation-wide work plan. 
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Sc:ope of CHS ER Progra• Equivalent 

The Correc:tiv~ Measures Studt 
consists of four tasks: 

LANL lnstallltion RI/FS Wort Plln 1 feasibility Study 

Task VI: Identification and 
Develo~nt of the Corrective 
Heasure Alternative or 
Alternatives 

• 
' A. Description of Curr .. t 

Situation 
8. Establishment of Corrective 

Action Objectives 
C. Laboratory and Bench·Sc•l• 

Study 
D. Screening of Corrective 

Measures Technologies 
(. Identification of the 

Corrective Measure Alter
native or Alterftatives 

VI. 

last VII: Evaluation of the I VII •. 
Corrective Measure Alternative(s) 

N 

N 

'-1 

A. Tecnn1cal/Envtron .. ntal/ 
Huaan Health/lnstttutton•l 

8. Cost Esttaate 

T•sk VIII: Justification and I VIII. 
Rec...eftdatton of the Correcttve 
Measure or Measures 

A. Ter.nntcal 
B. HuMn Health 
c. EnvtroMental . 

N Tisk II: ReDOrts u. 

A. Progress 
B. Draft 

t~ c. Final 
U1 

. .C. • 

. 
ReDOrts 

A. LANL lnstallatia- 11/FS 
Work Plan 

a. Annual UDdate of LANL 
Installation RI/FS Work 
Plan •· 

c • Orlf. Fin1l 

VI. ldenttftcatton and Development 
of the Re.edtal Action Alternattve 
or AlterRattves 

A. Description of Current 
Situation 

a. Establ hn.-ent of Re.edtal 
Actton Objectives 

C. Bench-Scale and Ptlot Studies 
D. Sr.reentng of Re.tdtal 

Technologies 
E. Identification of the RPMPdtal 

Alternative or Alternatives 

VII. Evaluation of the Remedial 
• Alternattve(s) 

A. Techntcal/Envtron•ental/Human 
Health/lnstituttonal 

a. Cost Esttaate 

VIII. Justtftcatton and Recommendation 
of the a ... dta1 Measure or 
Measures 

A. Technical 
B. Huaan Health 
C. Envtronaentll 

U. Reports 

A. LAHL Tast/Stte RI/FS Oor.~nts 
1nd LANL Monthly ~nage~nt 

B. Draft 
C. Ftna1 
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TAS~ VII IDENllllCATlQK AND P~LOFMENT 01 TBI COFE!CTIVI ACTIOI 
~Lil~ATlVI OR ALTERNATIVJI 

~~sed on the rssults of the RCRA Facility Investigation (RPI) and 
consideration of the identified Preliminary Corrective Me~aure · 
Technologies (T~sk I) the Permittee ahall identify, acreen, and 
develop the alternative (a) for reJDoval, containment, treabent 
and/or other remediation of the cont&mination based on the 
objectivss establiahed tor the corrective action. 

A. Deecription of current Situation 

The Permittee shall aubmit an update to the information deacribing 
the currant •i tuation at the !acili ty and the known nature and 
extent of the contamination ~• docUDented by the RFI report. The 
Permittee shall provide an update to infor.ation presented in Ta•~ 
I of the RFI to the Adminiatrative Authority regarding previoua 
response activities and any interia :measure• which have or are 
being implemented at the facility. The Peraittee shall also aake a 
tacility-apecific statement of the purpose for the response, baaed 
on the results of the RFI. The atatsment of purpose ehould identify 
the actual or potential exposure pathways that ahould be addressed 
by corrective meaaurea. 

B. Establishment of Corrtctiye Action Objectiv•a 

The Permittee,. in conjunction with the Adainiatrative 'Authority, 
shall establish site specific objectives for the corrective action. 
These objectivsa ahall be baaed on public health and environmental 
criteria, information gathered durinq the RFI, EPA guidance and the 
requirements of any applicable Federal statutes. At a ainimua, all 
corrective actions concerning groundwater releases fro• solid waste 
management units must be consistent with, and aa stringent as, 
those required under 40 era 2,4.100. 

c. Laboratory and Sench-Scale Stu¢1 

When a nev technology is beinq proposed or similar waste streama 
have not routinely been treated or disposed usinq the technology 
the Peraittee shall conduct laboratory and/or bench-scale studies 
to deteraine the applicability of a corrective measure technology 
or t~chnologi .. to the facility conditions. The Permittee .shall 
analyze the technologiea, based on literature review, vendor 
contracts, and paa~ experience to c!etenaine the teating 
requirement.. 

The Permittee shall develop a testing plan identifying the type(a) 
and goal(•) of the atudy(ies), the level of effort needed, and the 
procedure• to be u11ed tor data :management and interpretation. 

Upon completion of teatinq, the Penaittee shall evaluate the 
testing results to aaseaa the technolO<JY or technologiea with 
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respect to the site-specific questicna identified in the teat plan. 

The Pe%")%li ttea •hall prepare a report a\lmllarizing the teating 
program and ita resulta, beth poaitiva and negative. 

o. Screening of Corrective Measure Technoloqitl 

The Psrmittee ahall review the reaulta of the RFI and reaaaeaa the 
technologies •pacified in Taalt II and identify any additional 
technologies which are applicable to the facility. The Permittee 
ahall acreen the preliminary corrective aeaaura technologiea 
identified in Taak II of the R7I and any aupplemental technologiea 
to eliminate thoaa that may prove not teaaible to implement, that 
rely on technologiea unlikely to parfora aatiafactorily or 
reliably, or that do not achieve the corrective measure objective 
~ithin a reasonable time period. Thia acreening proceaa focuaea on 
eliminating tho•• technologiea which have aevere liaitationa for a 
given set of waate and aite-apecific condition•. The acreening atep 
may also eliminate technologiea baaed on inherent technoloqy 
limitation•. · 

• site, waate, and technoloqy characteriatica ~hich are uaed ~o 
screen inapplicable technologiea are deacribed in mora detail 
below: 

1. Site Characteriatica 

site data ahould be reviewed to identify condition• that may 
limit or promote the uae of certain technologie•. Technoloqiea 
whose use ia clearly precluded by aita characteristic• should 
be eliminated froa further conaidaration1 

2. Wastt Characteriatis;a 

Identification of . waate characteriatica that li•it the 
effectivene•• or feaaibility of technolcqie• i• an important 
part of the scre•ninq proce••· Technolcqie• clearly lipited by 
theae waate cbaracteriatica ahould be eliainated froa 
consideration. Waate characteriatica particularly affect the 
feasibility of in-aitu aethoda, direct treataent method•, and 
land diapoaal (on/off-aite)l and 

3. Technology Liaitationa 

The level of technology development, parforaance record, and 
inherent construction, operation and aaintenance proble.m.a 
shall be identified for eacb technoloqy considere4. 
Technologies that are unreliable, perfora poorly, or are not 
tully demonstrated may be eliminated in the screening proceaa · 
For example, certain treatment aethoda have been developed to 
a point where they can be implemented in the field without 
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extensive technology transfer or development. 

~ !. Identitication o! the Corrective Meoayre Alternotiyel 

~ 

• 

The Permittee shall develop the corrective measure alternative• 
based on the corrective measure objective• and analysia of 
Preliminary Corrective Measure Technologie•, a• presented in Ta•k 
I of the RFI a• auppl.-entad following the preparation of the RPI 
report. The Permittee aha11· rely on enginaerimJ practice to 
determine llo'hich of the previou•ly identified technologiea appear 
moat suitable for the site. Technologiea can be combined to fora 
the overall corrective action alternativew. The alternative• 
developed should represent a workable n~r of optiona that each 
appear to adequately addres1 all aite problama and corrective 
action objective•. Each alternative •ay conaiat of an individual 
technology or a combination of technologiew. The Permittee ahall 
document the reaaon• tor excluding technologiel, identified in Taak 
I, aa supplemented in the development of the alternative. 

TZ,!I VIII JVALVZ,TIOI Ol DJ COUIC'I'XYI KV.BtzBI ALTEJUO,TIVI OJ. 
Z,LTZRNATITU 

The Permittee shall deacribe each corrective aeaaure alternative 
that pass~d the initial screening in Taak VI and evaluate eacb 
corrective measure alternative and ita componenta. The ·•valuation 
shall be baaed on technical, environJDental, human health and 
institutional concerna. The Peraittee shall also develop coat 
estimate• for each corrective meaaure. 

A. Technical/tnvironaental/Ruman Health/Institutional 

The Permittee shall provide a deacription of each corrective 
measure altarnative which includea but ia not limited to the 
tollowinq: preliainary procesa tlov sheet•; preliminary aizin~ and 
type. of construction for buildin91 and structurea; and rouqh 
quantities of utilitiea required. The Peraittee shall evaluate 
each alternative in the four following areaaa 

1. Technical 

The Per.ittee ahall evaluate each corrective measure 
alternative baaed on perfor.ance, reliability, 
impl .. entability and aatety. 

a. The Peraittee shall eval~ate performance based on the 
etfectiveneaa and useful lite of the corrective measure: 

, 

i) Effectiv.neaa shall be evaluated in terms of the 
ability to p•rtora intended tunctiona such a• 
contairuaent, divaraion, reaoval, deatruction, or 
treatment. The ettectiveneaa of each ·corrective 
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~aasure ahall be determined either through deeiqn 
specification• or by perfonDance evaluation. Any 
specific waste or eite characterietica which could 
potentially impede effactiveneaa ehall be 
considered. The evaluation ehould alao con•ider the 4ll 
effectivene•• of combination• of technoloqie•; and 

ii) Ueeful life i• defined a• the length of tiae 
the level of effectivene•• can be Daintained. Meet 
corrective meaaure technoloqie•, with the exception 
of deetruction, deteriorate with tiae. Often, 
deterioration can be •low~ through proper ayat .. 
operation and maintenance, but the technology 
eventually may require replacament. Each corrective 
meaeure ehall be evaluated in tera• of the 
projected aervice liv.. of it• co•ponent 
technoloqi••· ~eaource availability in the future 
life of the technology, a• well a• appropriatene•• 
of the technoloqie•, .uat be conaiderecS in 
estimating the useful life of the project. 

b. The Permittee ahall provide infor.ation on the 
reliability of each corrective measure including their• 
operation and •aintenance requiraaent• and the!i" 
demonatrated reliabilitya 

i) Operation and aaintenance requirement• include 
the frequency and co•plexity of neceaeary operation 
and maintenance. Technoloqi .. requiring frequent or · 
co111plex operation and zaintenance activitie• should • 
be regarded a• lea• reliable than technologie• 
requiring little or atrai9httorward operation and 
maintenance. The availability of labor and 
material• to aeet theae requir .. enta shall also ba 
consideradl and · 

ii) Demonstrated and expected reliability is a way 
of aeaauring the riak and effect of failure. The 
Peraittee should evaluate whether the technologie• 
have bean uaed effectively under analoqou• 
condition•; whether the coabination of tecbnologie• 
have bean usee! together effectivelyl whether 
failure of any one technoloqy baa an immediate 
iapact on recaptor•; and vhetber the correct! ve 
aeaaure ha• the flexibility to deal with 
uncontrollable chang•• at the aite. 

c. The Peraittee ahall describe the iBple•entability of 
each corrective zeaaure includin9 the relative ease of 
installation (conetructibility) and the- total time 
required to achieve a given level of reaponaaa 
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i) Constructibili ty ia detei"lDined by condi tiona 
both int&rnal and external to the facility 
conditions and includes auch itema as location of 
underground utilities, depth to water table, 
heterogeneity of aubaurtace aateriala, and location 
of the facility (e.g., remota location va. a 
congested urban area). The Peraittaa shall evaluate 
what Jleasuraa can be takan to facilitate 
construction undar these conditions. Extsrnal 
tactora which affect iapluantation include the 
need tor spacial paraita or aqreemanta, equipment 
availability, and the location of suitable off-site 
treat~ent or disposal faciliti••l 

ii) Ti:ae has two co~pona.nt• that shall be 
addressed: the tiaa it takaa to implement a 
corrective ~•asure and the tiaa it takaa to 
actually sea b.neficial results. !enaficial raaulta 
are defined as the reduction of contaainanta to 
so~• acceptable, pr•-••tablishad laval. 

d. The Permittee shall evaluate each corrective measur• 
alternative with regard to aatety. This evaluation shall 
include threats to the safety of nearby comaunitiaa and 
environment• a• wall a• tho•• to workers durinq 
imple~entation. Factor• to consider include tire, 
explosion, and exposure to hazardous substances • 

2. Environmental 

The Permittee shall parfora an Environaental Assessaent tor 
each alternative. The Environm&ntal Aaseasaent shall· focus on 
facility conditions and pathways of contaaination actually 
addressed by each alternative. The Environmental Assessment 
for each alternative "ill include, at a ainiauJI, an evaluation 
of: the short- and long-tara benet icial and adverse effects of 
the response altarnativa1 any adverse affects on 
environmentally sensitive araaa; and an analysis of measures 
to uitigate adverse iapact•. 

3. Hnvn HealtJa 

The Paraittae ahall assess each alternative in term• of the 
extent which it ait!gatea ahort- ancl long-tara potential 
exposure to any residual contaaination and protecta hwaan 
health both during and attar iDplementation of the corrective 
measure. The assessaent will describe the levela and 
chatacterizations of contaDinanta on-site, potential exposure 
routes, and potentially affected population•. Each 
alternative will be evaluated to determine the level of 
exposure to contaminant• and the reduction over time. For 
management of mitigation measures, the relative reduction ot 
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impact will be determined by comparing r••idual levels of each 
alternative with existing criteria, atandarda, or requlationa • 
acceptable to the Administrative Authority. 

4. In•titutional 

The Pennittee shall asseaa relevant institutional needa tor 
each alternative. Specifically, the etfecta of Federal, 
State, and local environmental and public health atandarda, 
requlationa, guidance, advi•oriea, ordinancea, or community 
·relation• on the deaicpl, operation, anc! timing of each 
alternative. 

B. Coat EatiBatl 

The Permittee •hall dev_elop an eatimata of the coat of each 
corrective measure alternative (and for each phaae or aegment of 
the alternative). The coat e•ti•ata •hall include capital, and 
operation and maintenance coata. 

1. capital coata conaiat of direct (construction) and 
indirect (nonconatruction anc! overhead) costa. • 

a. Direct capital coata include& 

i) Construction coataz Coat of •ateri'ala, labor 
(including fringe benefita and wor~er'• 
compensation), and equipment required to install • 
the corrective •eaaura alternative. . 

ii) Equipaent costa: Costa of treataent, contain
ment, disposal and/or service equipBent necessary 
to i•pl .. ant the action1 theae •atariala. remain 
until the corrective action ia co•pletedl 

iii) LaneS anc! •ita develop•ent costa: EX'pensea 
associated with purcha•• of land and development of 
existing propertyJ an4 

iv) Building and servicea coataa Coats of process 
and nonproceaa buildinqa, utility connectiona, 
purchaaed aervicea, and diapoaal costa. 

b. Indirect capiul costa inclucSe• 

i) Engineering expenaeaa Costa of administration, 
design construction superviaion, drafting and 
testing of corrective ••aaure alternativeaJ 

ii) Legal feea anc! licenae or perait costa: 
Administrative and technical costa necessary to 
obtain licenses and per.aita for installation and 
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• 
operation; 

iii) Start-up and shakedown coata: Cost incurred 
during corrective ~eaaure atart-up; and 

iv) Contingency allowance•: Funda to cover coata 
reaul ting fro• unforeaean circumatancea, auch •• 
adverse weather condition•, atrikea, and inadequate 
facility characterization. 

2. Operation and maintenance coata are poat-conatruction 
coata neceaaary to enaure continued effectiveneaa cf a 
corrective mea.ure. The Peraittee ahall conaider the 
following operation and Jaaintanance coat coapon.nta: 

a. Operatin9 labor coat•: Wagea, aalariea, traininq, 
overhead, and fringe benefit• aaaociated vith the labor 
needed for poat-conatruction operation1 

b. Maintenance material• and labor coata: Costa for 
labor, parta, and other resource• required for routine 
maintenance of tacilitiea and equipaant; 

-. c. Auxiliary aater.iala and enarqy: Costa cf euch itema aa 
chemica la and electric! ty tor treat.Jaent plant opera tiona, 
water and aewar aervice, and fuel; 

d. Purchased aervicea: Sampling costa, laboratory teea, 
and profesaional teea for whicb the need can be 
predicted I 

e. Dispoaal and treataent: Coata of transporting, 
treatinq, and diapoaing of waate aateriala, such aa 
treat»ent plant rea.iduea generated durin9 operation; 

f. Adlainiatrative coataa Coat. aaaociatecl with 
adminiatration of corrective •eaaure operation· and 
maintenance not included undar other categoriea1 

g. Insurance, taxea, and licensin9 coata: Costa of sucb 
it&aa aa liability and audden accidental insurance; real 
eatate taxea on purchaaed land or rights-ot-way; 
11canaiJl9 feea for certain technologiea; and permit 
renewal and report!~ coat. 1 

b. Maintanance resarve anc! contin9ency tunds: Annual 
pay.enta into eacrov funda to cover (1) coata of 
anticipated replac ... nt or rebuildin9 of equipment and 
(2) any large unanticipat.d operation and maintenance 
costa; and 

i. Other coata: It ... that do not fit any of the above 
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categoriea. 

TASZ VIII. JVITIPICATIOI AND ElCOKMENPATIOJ or Til CO&RIC1XVJ 
MEASVBI OB M!AIVRII 

The Permittee •hall juatify and recommend a correct! ve mea aura 
alternative usinq technical, human health, and environmental 
criteria. Thia recommendation ahall include eummary tables which 
allow the alternative or alternative• to be understood eaaily. 
Trade-offs amonq health riaks, environaental effects, and other 
pertinent factors •hall be highlighted. At a ainiau., the follovinq 
criteria will be used to juatify the final corrective aeaaura or 
meaaurea. · 

A. Technical 

1. PerfonDance - corrective meaaure or aeaaurea which are aoat 
effective at performinq their intended functions and 
Jnaintaininq the perfonu.nce over extended period• of time will 
be given preferenc•J 

2. Reliability- corrective aaaaure or aeaaur•• which do not• 
require frequent or coaplax operation and ·aaintenance 
activitiea and have proven effective under waate and facility 
conditions aimilar to thoae anticipated will • be given 
preference' 

3. Implementability - corrective aeaaure or lDeaaurea which can 
be constructed and operated to r~uce levels of contamination 
to attain or exceed applicable atandarda in the shorteat 
period of time will be preferredl and 

4. Safety - corrective aeaaure or aaaaurea which poae the 
least threat to the aafety of nearby resident• and 
environment• aa well aa wcrkara during laplementation will be 
preferred. 

B. Humon Htal~ 

The corrective •eaaure or ••••ur•• auat coaply vith exiatinq u.s. 
EPA criteria, atandarda, or requlationa tor the protection of hwaan 
health. corrective ••asurea which provide the minimUJI level of 
expo~ure to contaainanta and the aaxiaUll reduction in expo•ure vi t.b 
time are preferred. 

c. tDvironmental 

The corrective meaaure or meaaurea poainq the least adverse iDpact 
(or greatest illlprcv .. ent) en the environaent over the shorteat 
period of tim• will be favored. 
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• 
TAll Ill RliOR'l'l 

The Penni ttee •hall prepare a Corrective Mea aura Study Report 
presenting t.he reaulta of TasJca VII through IX recommendinq a 
corrective meaaure alternative. TWo (2) copiea and one compatible 
di•k copy of-the draft and final reporta ahall be provided to the 
Administrative Authority by the Peraittee. 

A. progr••• 

The Permittee •hall at a minimUJI provide the Adllini•trative 
Authority with signed mor,thly manage.ment atatua report• containing: 

1. A description and ••ti•ate ot the percantage ot the CKS 
completed; 

2. Summariea of contacta relevant to corrective action with 
representative• of the local comrunity, public intere•t group• 
or State governmant during the reportinq period; 

3. summariea of problema or potential probleza relevant to 
corrective action encountered during the reporting period; 

4. Action• being taken to rectify probl ... ; 

5. Change• in key project peraonnel durinq the, reporting 
period; and 

6. Projected work tor the next reporting period. 

I B. Drat~ 

I 

The Report shall at a aini•ua include& 

1. A s\lllllZlary of the corrective measure or measure• and 
rationale& 

a. Description of the corrective •eaaure or measure• and 
rationale tor •election; 

b. Pertoraance expectationa; 

c. Preli•inary de•iqn crit4ria and rationale; 

d. Cenaral operation and maintenance require•enta; and 

e. Long-tera ~nitoring requir .. anta. 

2. Design and imple.entation precautionaa 

a. Special technical problama; 
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b. Additional •ngineering data requir&d; 

c. Permits and regulatory requir•••nta; 

d. Access, easaments, right-of-way; 

e. Health and •afety require•enta; and 

f. Community relation• activit!••· 

3. Cost latimatea and Schaduleaa 

a. capital coat eatiaateJ 

b. Operation and saintanance coat eatia&te; and 

c. Project schedule (desiqn, conatruction, operation). 

c. Technical Quarterly Progreea Beport1 

The Per~ittee ahall •ubait quarterly proqreaa reporta ~hich 
aummarize environmental data collected durin9 the previoua quarter. 

D. Final 

The Permittee shall finalize the Corrective Keaaure Study Report 
incorporatin9 co~enta received froa the Adainiatrative Authority 
on the Draft Corrective Keaaure Study Repo~. 
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NOTICE The policies set out in this do cum en I are not final agency action, but are 
intended sole~y as guidance. They are not intended, nor can they be relied upon, to create 
any rights enforceable by any party in litzgation 1v ith the United States. EPA officia/.r m a_y 
decide to follow the guidance j?rovided in this document, or to act at variance with the 
guidance, based on an ana!Jsis ofJpec~fic rite circumstances. The a,gency also reserz,es the 
rigfot to c"hange this guidance at anytime u• ithottt publzc notice. 
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Foreword 

This document was issued by Bruce M. Diamond, Director, Office of\'Vaste 
Programs Enforcement, and Michael Shapiro, Director, Office of Solid Waste, in May, 
1994 as the RCRA Corrective Action Plan Guidance (Final), OSWER Direct1vc 
Number 9902.3-2A replacing the RCRA Corrective Action Plan Guidance (Interim 
Final), OSWER Directive 9902.3, dated June, 1988. The interim final guidance was 
updated with the help of a workgroup made up of representatives from several States 
and EPA Headquarters and Regions. The updated guidance reflects the experience the 
Regions and States have gained and changes that have occurred in the corrective action 
program. In addition, ne\7 technical information has been added. 

The purpose of the RCRA Corrective Action Plan (CAP) is to aid Regiom and 
States iu determining and directing the specific work that a Permitte-e/Respondent 
must perform, as part of a complete corrective action program. The CAP will assist 
the Regions and States in developing corrective action requirement!> in ?ermits under 
§3004(u) and (v) and §3005(c)(3) (omnibus) and corrective :JCtlOn orders under §300R(h) 
<1nd §7003. 

The CAP provides a framework for developing a site-<;pccific schedule of 
compliance to be included in a permit or a corrective action order. It dc•es ~o by 
~;tying out ,,cope'> ofw0rk for the four main component~ of a corrective action 
progn.m. -~'hese tour compon.enti' and their obj::ctives are ?.s follows: 

~ Tnt:?ri,w /Stabilization JVfeast~uJ· (lSiVl~)- IO contr(ll cr aba~e !:hreats to 
human health an.:.!/or the envuonment from rekasc::; and/or to 
prevent or minimize the turthec spread of contaminatio11 while ieng' 
rern1 ren1cdies are pursued. 

RCPc/I~Facili0' fnt'estigatiun (Rfi)- to evaluate tb_:,roug)1ly the natl're 
and e:ztent of the releases of hazardous 'Va5te a11J bazardous 
consticuents an::l to gather necessary data to ~upporr th~ Correctiv::' 
Measures Study and/or interim/stabilization mea~'..>res. 

Correclit'e Measures Stud] (CMS) -to develop crd evalmce a correr:tive 
measure alternative or alternatives :1nd to recCJmrr.end the final 
~orrective mea5ure(s). 

Correctit'e 1\1easures Im plern e.'J!ation (CMI)- w desigg, canstmct, 
operate, maintain and monitor the performance of the corrective 
measure(s) selected. 

,\chapter on interim/stabilization measures (Chapter H) ~a-: been added in the 
final CAP. This optional phase is generally the first phase of corrective action but 
may be conducted at any time in the process. The term "interim/stabilization 
measures'' is being used in this document to encourage the usc of interim measures to 
achieve stabilization. Interim/stabilization measures are actions to achieve the goal of 
stabilization, which is stated above and in Chapter II. 

Another optional phase, the Release Assessment or Phase I RF1, could be 
performed by the Permittee/Respondent before an RFI (or as a first phase of an RFI) 
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and after a RCRA Facility Assessment (RFA) to determine whether 
interim/stabilization measures are necessary and/or to focus an RFI. A release 
assessment should be used to minimize corrective action activities (i.e., by focusing 
the RFI) and not to add another step in the process. See section IIT.D. ("Phasing of 
Activities") of Chapter I and the beginning of Chapter III for further discussion and a 
model scope of work for release assessments. 

The CAP provides an overall model for the corrective action process. The 
scopes of work contained in the CAP should not be considered boilerplate; rather, 
they should be considered as a menu of possible activities to be required on a site-
3pecific basis. The model scopes of work in the CAP are intended to foster timely, 
concise, and technically adequate submissions by the Permittee/Respondent. 
Therefore, when modifying these scopes of work with site-specific information, only 
.information that is necessary for the subject facility should be required, in order to 
minimize the number and lecgth ofPermittee/Respondent submi~sions and 
implementing agency review time. The implementing agency decides which 
comronents will be included in the permit or order. 
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Chapter 1: Corrective Action Process Update 

Since the interim final CAP was published in June 1988, several changes have 
occurred in the RC RA corrective action program. New philosophies and strategies 
were expressed in the July 1990, RCRA Implementation Study (RIS), and new 
technical information has become available. The revised CAP reflects these changes, as 
well as the experience of the Regions and States in implementing the corrective action 
program. Some of the key changes are discussed below following an introduction to 
the corrective action program and an explanation of how to use the CAP. 

(. Introduction 

The objective of a Corrective Action Ptogram at a hazardous waste 
!!lan~gemcnt facility is to evaluate the n~ture and extent of the releases ofhazar.Jous 
waste or constituents; to evaluate facility characteristics; and to identify, develop, and 
.implement an appropriate corrective measure or measures ro protect human health 
?.nd environment. The following components are necessary to ensure a complete 
corrective action program. It should be recognized that the detail required in each of 
t~e.-e steps will vary depending on the facility and its complexity; only those tasks 
appropriate for a specific site :should be imposed on the Permittee/Respondent. 

1. 

') 

). 

6. 

7. 

8. 

Locate the source(s) oF the re:<.:ase(s) of contaminants (e.g., reguhted :111it~, solid 
wa,te management 1..'1ltts, and other sou1ce areas). 

Characterize the nature and extent of contamination rh:1t i.s boLh withir1 the 
f:>cility bound::>ry anc! :nigrating beyond the facility bocm-:lary. This would 
include defining the p:~thways ~md methods <Jf 1nigrat.ioi1 of ti1e ha~ardous 
waste or constituenrs, including the media affected, the extent, direction ;tnd 
~peed of the contamin~tnts, cmuplicatiug i8.-::tors influencing move!Tient, 
-::oncentration ?cofiles, etc. 

Identify areas and populations threaccneJ b~r releases frc.m the facility. 

Determine actJa1 and potential th;eats of releases from the facility to human 
health and/or the er,:vironment in both the short and long term. 

[dentify and implement an interim/st<~bilization measure or measures to abare 
[he further 3pread of contaminants, control the source of contamination, or 
otherwise control the releases themselves. 

Evaluate the overall integrity of containment structures and accivities at the stte 
intended for long-term containment. 

Identify, develop, and implement a corrective measure or measures to prevent 
and remediate releases of hazardous waste or constituents from the facility. 

Design a program to monitor the maintenance and performance of any interim 
or final corrective measure(s) to ensure that human health and the environment 
are being protected. 

The four main components of a complete corrective acrion program and their 
objectives are as follows: 



• Interim/ Stabilization Measures (ISMs)- to control or abate threats to 
human health and/or the environment from releases and/or to 
prevent or minimize the further spread of contamination while long
term remedies are pursued. 

• 

RClL4Facility Investigation (RFI)- to evaluate thoroughly the nature 
and extent of the releases of hazardous waste and hazardous 
constituents and to gather necessary data to support the Corrective 
Measures Study and/or interim/stabilization measures. 

Corrective 1\1easures Study (CMS) -to develop and evaluate a 
corrective mea5ure alternative or alternatives and to recommend the 
tinal corrective measure( s). 

Corrective .\1easurer Implementation (CMI)- to design, construct, 
operate maintain and monitor the performance of the corrective 
measure(s) selected. 

f'.s discu:-.sed in section VI of this chapter, ~.11 of tile componems may be streamlined 
or phased, and alternatives to the "traditional" corrective action process (i.e., RFI -+ 

CMS -> CMI) may be appropriate. 

A RCRA Facility J\ssessment (RF:\) or ~quiv:,]ult ~L,sessment will ha•·e been 
:-onducted at the faciliries that arc to receive perm~ts and for some facilities that aJ·e · 
is~;ued §3n08(h) Orders. The results of the RFi\ sho~1ld he •Jsed as tbe basis for 
;:·o·:using the RCRA Facility Investigation (P.FI) tor indivic1.ual sites and shou!d pwvi,;.: 
~he necc.:;,;<try d~.ta to complei.e rhe "Sackground information" components o~ the 
Ci\P. [n some cases, a Rele:1·e Assessment (Ph<;se I RFf) may be n~eded to further 
'c>c\JS the RFl or to deccrrnine '"hethe;: ISMs a;e necessary. 

E.;~haust1·.re charact~ri;~'ltiotJ and studies of a taciiity dL'ring the RFI/CMS, in 
'fle st:Ese of completely eliminating uncercainty, are gen--:rally not required to achi.::ve 
-;;nvircnrnentally protective results. Therefore, it is important for the implementing 
-:1gencies to clearly define scopes of work to be performed that require the appropriate 
amount of information to characterize cont<'.mination and identify the cleanup 
3lternative(s) without "going overboard." Re<J.sonable time frames should be set for 
<~ctiYitics such as gathering data and conducting studies. 

II. __ . How to Use the CAP 

Users of the CAP should understand that it is designed to identify actions that 
facility Permittees/Respondent" :nay be required to undertake as part of a corrective 
<tction program. It does not identify the steps that are the responsibility of the 
implementing agency. How ever, some guidance language is provided in the CAP for 
s'Jch agencies and is indicated by brackets ([]) and italics. Additional guidance 
language is found at the beginning of Chapters II, III, IV, and V, and before the model 
scopes of work. Specifying conditions that 'Vill be placed in orders and permits is one 
key area of responsibility for implementing agencies. The CAP incorporates certain 
provisions that are already required by statute or regulations. If the required 
information is already present in permits o£ permit applications, the implementing 
agency may allow the Permittee to reference the appropriate sections of such 
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documents. The remainder of the CAP is guidance, uot a rule, and has not gone 
through public comment; therefore, use of provisions in the CAP should be justifiable 
and tailored to fit site-specific conditions. 

Regions and States should incorporate the appropriate provisions of the 
corrective action plan in a draft permit. If public comments are received on these 
provisions, the implementing agency's response to comments should include a site
specific justification for the provisions in question, with supporting data as 
appropriate. For guidance on public involvement for corrective action under permits 
and RCRA §3008 (h) orders, see the RCRA Public Involvement Manual (EPA530-R-93-
006, September 1993). 

Limitations exist on the release or discussion of information during the 
enforcement process (particularly during negotiations or if a case is referred to the 
:'Jepartment ofJusrice). However, respondent~ that are issued RCRA §3008 (h) 
administrative orders have the right to request a hearing concerning any material fact 
in the oder or the cerms of the order which may include scopes of work deri.vecl from 
;he CAP. Re~pondents to §3008 (h) orders may request informal settlement 
conferec.ces. Agencies are encouraged to ~ettle such enforcement actions through 
informal discussions. 

Traditi<:mal ri~k .tsscs,;uent techniques m<:>y be a significant factor i11 dedgHin~ 
TFJ, C;\IS, and ISM~ work plans. Risk management decisions should be ~1sed in 
sel -:ctir;g ccrrective mulsme~ and IS1\1s, <>lo11p; with current and f:.ttu re land use 
:;,_:~nari.o~. t.1ckground ;evels, lvc-alth-!nsed and technology -based standards. 

-.i.·o ciari~r the interactiou betw~en the ~:genc:oi and the facility 
'',;·ntitree/!'.espondent, a tlow chart ofPermittee/Respondeet submittaL that may be· 
in')Osed and the agency actions +or the stage~ of the CJ\P is represented in Figure l 
~·,:::;ow. It is impc-rt.111t to n.ote that this is the ''traditional" model and many vari:J.tions 
cJ Ihe procesc' ?.re possJbl~ (see" Alternate ;~orcectivc Acticn Models" sectioc 'lT.F. on 
p·1ze nine). 

Fignte 1.RCRA Corrective Action Process 
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III. Modifications of CAP Scopes of Work 

The CAP scopes of work should not be considered boilerplate. The scopes of 
work in the CAP are models that should be modified based on site-specific situations. 
Information generated from investigations such as RCRA Facility Assessments (RFAs) 
should be used to tailor the scope of work to address facility-specific situations. The 
following are some examples of situations where modification to the CAP model 
scopes of work would be appropriate. 

• 

If the contamination problem at a facility is small or simple (e.g., a 
small soil contamination problem), then the implementing agency 
may decide to scale down the CAP accordingly. The agency could 
require excavation and removal by ISMs or by corrective measures 
after approviug a streamlined CMS (e.g., with only the nne alternative 
cvaluqted). 

If the contamination problem at a facility is compEcated, the Health 
anrl Safety Plan and Public Involvement Plans may need .:o be 
comprehensive. However, in less complicated contaminalion 
situations, these plans may be very brief. 

If site -specitic conciitiom, require more derail than whai: has been 
scoped our in any particular section of the CAP, then the~e 
requirecJe-.1ts should be enhanced accorc11ngly. 

• J"f there is information on air releases at a site which is sufficient to 
.mggest a remedy whi(:h would prevent such an air release, then it 
·.vould n0t be necessary to require the :f'crmittee/Responde'it to 
perform an air contami,latiof' characterization. The air 
~ontamiuation characterization work under the RFI should be 
deleced 

• 

If interim/stabtlization measures are underway, scheduled or 
contemplated at a facility, then the interim/stabilization measure::, 
section under the RFI should be modified to specifically reference 
such 1neasures. 

If possiole, the C "\P should focus the Permittee/Kesponckn':: en 
specific solid waste management units (S\\IMU s) and other areas of 
into::rest, as well as known waste management activity areas (e.g, waste 
recycling units). 

If only one corrective measure alternative is appropriate for a given 
situation, and it would not be necessary to require the 
Permittee/Respondent to further investigate the possibility of other 
corrective measure alternatives, then the scopes of work contain eel in 
this document should be modified to reflect this situation. 

I~ _ ____b._yailable Guidance 

The Regions and States are encouraged to make available to the 
Permittee/Respondent existing model plans that are relevant to RCRA activities. For 
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example, the Occupational Safety and Health Guidance Manualfor Hazardous Waste Site 
Activities Operating Safety Guidelines contains a model that can be used for the Health 
and Safety Plan outlined in the CAP. In addition, guidance documents such as the 
RCRA Facility Investigation (RFI) Guidance; Interim Final (May 15, 1989, document 
number PB89-200-299, four volumes available from NTIS, phone number (703) 487-
4650) may be referenced. Other corrective action guidance documents and sources of 
related information are provided in Appendix A. 

V. Tailoring the Work to be Performed for the Site 

It is necessary to stress the importance of sire-specitic technical cetail in 
Jcveloping corrective action orders, permits, and, particularly, scopes of work. Each 
facility has unique characteristics and circumstances that need to be con~idered and 
incorporated into any requirements for corrective action. Without this up-f.:o11t 
detail, many Permittees/Respondents will provide deficient submittals that lack the 
technical detail necessary to perform a thorough corrective measure program. In 
addition to providing a det1.iled scope of work, the implementing agency should also 
establish a site-specific time frame for completing the work. Enforc:ement of permit 
conditions or an order is always easier when specific detail is included. These 
documents should contain schedules for submittals such as reports and work plans. 
'X'it.hout a detailed ~chedule of compliance in a corrective action permit or a 
:orrectt''e llction order, submittals ~nd ~1ctions m2.y be delayed cr untimely. 

A. StreamJining the Corr~ctive Action Process 

T'he introductory rema.:ks in che original CAP Gune 1988) stres~et-1 tt1e 
:;·nportance of concise s~tbmi:-;sions based on site+pecific det:1il and th(lt lhe sec pes nf 
work cont:1ined in the C!\ P should not be comidered boilerula~e. The revi~ed CAP 
::on~inues to emphasize this policy as well as an overall goal of streamlining the 
;:>rocess in au effort to expedite cleanups. Of course, this goal must be balanced with 
~he goal of maintaining the technical integrity of the program. Decisions cor1ccrntng 
how and when to streamline the process are to be made at the discretion of the 
implementing agency. 

The revised CAP encourages using altema~ives to the traditional segueotial 
approach (e.g., the use of interim measures to achieve ~,tabilization). It preseut3 a 
menu of options that are to be tailored to individual sites, taking into account site
specific cor::ditions. In addition, some steps have been combined or dimina~ed to 
r.:-duce redundancy. 

B. Addition of Interim Measures to Achieve Stabilization (Chapter II) 

The following chapter, Interim A1easure.r to Achieve Stabilization has been added 
to the CAP as an optional phase to be conducted at the discretion of the implementing 
agency. The 1990 RIS suggested that the RC: RA corrective action program needed to 
adjust its longtime program emphasis. While final cleanup remains the long-term goal 
of the corrective action program, the RIS recommended more frequent use, where 
appropriate, of interim/stabilization measures in the early stages of corrective action 
to achieve near term environmental protection at facilities with the most serious 
problems. This approach, which may also be appropriate during later phases of the 
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process, emphasizes controlling sites by stabilizing identified releases to prevent the 
further spread of contamination and degradation of the environment. Note that the 
term "interim/stabilization measures" is being used in this document to encourage the 
use of interim measures to achieve stabilization. 

C. Corrective Action Management Units (CAMUs) and Temporary 
Units (I'Us) 

The February 16, 1993, Federal Register (58 FR 8658) finalized provisions for 
Corrective Action Management Units (CAMUs) and Temporary Units (TU s) under 
subpartS of 40 CFR Part 264. These units function solely to manage remediation 
wastes generated at aRC RA facility as a result of required corrective action activities. 
EPA reco6nized that the existing regulatory structure ofRCRA Subtitle C (e.g., 
permitting, land disposal restrictions), when applied to management ofhaz:1.rdous 
wastes for remedial purposes, can often in:. pede the ability to select and implement 
effective remedies. CAMU s/TU s were developed to expedite hazardous waste 
cleanups by reducing or eliminating certain waste management requirements of the 
current RCRA Subtitle C regulations. The use ofTTJ sat a site does nrJt in any way 
preclude the need for a final remedy to eventually be implemented at th~ site; whereas 
CAMUs may be included in a final remedy. 

The fiml C}\.:VfU /TU provisions are intended to provide flexibility for 
Je.::i'>iott- makers in implementing protective, reliable, and cost-effective remedies. The 
::: Alvi I_] /TU regu!ari.ons provide the Regional Adminis~rator (RA) with the authority 
co dt:s~gu<cte anci approve such units if the RA determines cr; teria sp~citied in 40 CFH. 
~i 26t.55~(c) will be met. lf the remedi:ltiou wastes are managed in accordance \Vith 
l:.est: provisions, remediation wast;: (as opposed to proc.-:'ss or ''as-g'=ne;:ated" waste) 

\vill not be subject to the RCRA land disposal re;;rrictions (LDRs) and the minimum 
1:::ch;:ology r~:quiremcnts (~ITRs). The Ci\.MU /TU regulations apply to corrective 
<!Ct;.c,n i1nplemented nnder RCRA permits and Section 300~(h) orders. 

D. Phash:tg of Activities 

J\ phased approach to corrective action may be appropriate where a variety of 
releases (or threats of releases) exist, particularly if some of the releases or threats can 
be stabilized. Under this approach, the initial investigation should first focus on the 
<~·:e:ts that pose the greatest threats to human health and rhe environment and then 
rccus on lower priority areas. Stabilization for the high priority units may be 
required before focusing the investigation on the lower priority units. Phasing may 
8.1sc' be appropriate when determining the extent of contamination if it is believed that 
:;ub~ta11tial migration of contaminants has occurred. 

Rdease Asses3ments (Phase I RFis), or other RFI phasing activities are also 
intended to streamline the corrective action process. They may be required to 
determine whether interim measures/stabilization are necessary and/or to focus an 
RFI. A release assessment may be performed between the RF A and RFI and may be 
desirable if there is some uncertainty about releases (e.g., due to subsequent activities) 
a( a facility after the RFA. Note that RFAs are conducted by implementing agencies 
acd release assessments or Phase I RFis are conducted by Permittees/Respondents. 
The release assessment should be viewed as a way of focusing an RFI or determining 
whether .interim/stabilization measures are necessary prior to the RFI. 
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It is important to note that a release assessment is generally used to minimize 
corrective action activities (i.e., by focusing or streamlining the RFI) and not to add 
another step in the process. See the beginning of Chapter III for further discussion 
and a model scope of work for release e1ssessments. 

The Cl'vfS may be phased as discussed in the CMS section of the document; 
however, all elements of the facility that are of concern eventually should be addressed 
i~ a CMS. Eventually, the CMS will most likely result in a comprehensive evaluation 
of corrective measures to be implemented at the entire site, even if the study is most 
logically conducted in phases. 

E. Qu::>.Jity As!mrance Project Plans and Data Quality Objectives 

A fundamental requirement of the RCRA corrective ~ction program is the 
.:olle.::tion of environmental data that can be documented and are of adequate quality 
to support decision making. To meet this requirement, data quality objectives 
(DQOs) shonld be established through the quality assurance project planning process. 
i\. July 7, 1993, memorandum transmitted to the EPA Regwns tiom Sylvia Lo,vrance, 
OSW Director, and H. Matthew Bills, Office of Modeling, Monitoring Systems and 
Quality Assurance Director within the Office of Research and Development, discusses 
the application of the DQO proces·; to the ground-water monitoring and corrective 
accion prc.gram. As;: fdlow-up to t~1e memorandum, the two office~ are developing 
c:xampies of Quality /1ssurance Project Plans (QAPjP3). These ~xamples are intenGed 
to derrH,_13!:rate tha.t Q1\PjP3 r::a•.1 ~c cf varying complexity depending upon their 
:',c::;oci:l~ed DQOo.; and th:>.t review a.1d approval of QAPjPs designed to achieve kss 
com~-;,~·- l)QO& ..:an be expe,iired ic. certain cases. 

As st::tted in the July 7, l9<J3, memotilndum, 'The overall level ofuncertaiuty 
that a tLcjston m?.ker is willing to a.:cept in this decioion ma!.;:ing process is known as'' 
DQO.'' The rr,enH1rand·Jm :tlso explains that QAPjPs 2.re u-;ed as:>. management 
t.:Gntrol ro t::Gmre <:hat DQO~ are defined and documented. QA.PiPs may vary in 
comflexitv (e.g .. in certain ca,.;e;, sampling and analysis plans may s'..!bstitute f.)r 2.no 

be the equivalent ofQJ\PjPs), but the minimum dements of3. quality assllrance 
program for all data collection activicies in RCRA are outlined in Chapter One 
(Quality Assurance) of"Test Methods for Evaluating Solid Waste, Physical/Chemical 
1\!Iethods" (E? A SW -846 Third Edition as amended by Update One, July 1992). For 
this reason, Chapter One or· SW -846 is included as an appe~dix (Appendix B) to the 
CAP. l<.eferences to this appeudix al<So are made in Chaprer Three (RFl) and Chapter 
Five (CMI). 

F. Alternate Corrective Action Models 

The. following sample altern::ttives to the traditional corrective action model 
(i.e., R.FI ~ CMS ~ CMI) are provided as examples. Note that an RFA would 
precede these activities. Except for use in the term "Interim/Stabilization Measures," 
the slashes indicate that activities may be conducted concurrently. In addition, more 
than one scenario may be taking place at a site at one time. 

1) Release Assessment ~ No further action 

2) Release Assessment ~ Stretmlined RFI ~ No further action 
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3) RelF:ase Assessment ---+ Streamlined RFI ---+ CMS ---+ CMI 

4) Interim/Stabilization Measues---+ RFI---+ CMS---+ CMI 

5) Interim/Stabilization Measures ---+ RFI -• Interim/Stabilization Measures ---+ 
CMS---+ CMI 

6) RFI ---+ Interim/Stabilization Measures ---+ CMS ---+ CMI 

7) RFJ/CMS ---+ CMI 

8) RFl/CMS/Interim/Stabilization Meas'.lfes---+ CMI 

0) RFI --+ Streamliued C MS __.. C MI 

J.O) Phased RFI/CMS --+ CMJ 

11) Phased RFI/CMS/Intetim/Stabilization Measures ---+ CMI 

i 2) Pha~ed RFI/CMS/C~H 

This is not inte11oul to be an exi.lau~tive list but rather exar..:1ple~ of sorne 
L:c~sible ':ceuaric·~- The follov.·ing c!1aprc•: _;:novicks rnore guidance on phasing inrcrim 
llhcar.urcs to achi~vc stabili:.:ation. 

G. Reimbun;ement oi Oversight Cosrs 

~F/'.. is examining varic"JS options for recovering oversight costs in tht> RC:R1\ 
program. The Agerl'~Y may i~sue guida<"!C'= on thio i~sue in the fut'.lre. 

H. :Definitions 

To facilitate use of the CAP, a Definitions Section has been added as an 
~1ppendix (Appendix C). For additional guidance on technical terms used in the 
Corrective Action Program, the U.S. EPA issued the "C orreccive Action Glossary" 
(OS\X-ER Directive N L'mber 9902.3-la) in July, 1992. The Glo:.;sny is availab1e 
through NTIS, phone number (703) 487-4650. 
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Chapter II: Interim Measures To Achieve Stabilization 

In traduction 

The RIS recommended using interim actions to ach1eve near-term 
cavironmental results at facilities with the most serious problems. The overall goal of 
this process, termed "stabilization," is to control or abate threats to human health 
and/or the environment from releases and/or to prevent or minimize the further 
spread of contamination while long-term remedies are pursued. Since 1992, the U.S. 
EPA and the States have been implementing a major initiative to achieve this goal. 
Interim/5tabili7:ation measures (ISMs) are the actions used to achieve the goal of 
stabi[ization. 

The stabi.i.ization effort builds on work rhat has already been initiated at many 
corrective action ~ites. Many of the ISMs implemented at numerous RCRA facilities 
across the country were undertaken to address actual or imminent threat:' to human 
health or the environment. Guidance on implementing ISMs was provided in the 
original CAP, the RCRA Corrective -'1ction Interim MeaJures Guidance (OSWER 
Directive 9902.4,June 1988), the proposed subpartS rule (55 FR 30880,July 27, 1990), 
and more recently in the RCRA Stabilization Strategy transmitted to the EPA 
"t":l,egions in a memurandum from Sylvia Lowraacc, OS\\7 Director, and Bruce 
Diamond, OWPE Dir~ctor (Octo~Jer 25, 1991). The subp>!tt S p1o?osal gener<:lly 
constitutes EP.t\'s most authoritativepol_:cy ~tate1~1ent on corrective <t.::Liou. 1'\s 
:!iscussed in thc~e guidance document!>, a release c.r threat of 2 release, nc.~d <)l}ly be 
po~-2ntid (i.e., it dots no~ have to he ~ctual or immir:~ot) •o re'-lui.re :he 
J)ermittce/Rt~5!Jcmdent to impl~ment IS~fs. 

/\Jthough in~cndtd to be implemcnt':'d more quic!dy tha11 traditional remeJial 
measures, lSi\·{, may be shon-tetm or long-terw. Examples of fSMs include: 
proYiding bottled water, erecting J fence around heavily contaminated :s-:.1il, hydraulic 
containment of :t contarninated ground-water plmne, ilnd c;<C2.'.Tating "-~H:! rr:moving 
neavily contaminared soiJ. 

To a large extent, the stabilization effort builds 011 work that has been ongoing 
~n the Regions and :)rates. These agencies historically have required facility 
Permittee/Resp011<.l~nts to undertake interim measures to address obvious 
environmental problems, particularly where actual or i.mminent exposure of lwman or 
environmental populations has been identified. However, these actions have often 
been pmsued in conjunction w.ith the tinal, comprehensivt~ 1emedy for a facility. 

The stabilization initiative focuse~ limited agency resources on near-term 
activities to control or abate threats and/or to prevent or minimize the further spread 
of contamination across many tacilities rather than following the traditional process of 
pursuing final, comprehensive remedies at a few facilities. By imposing such 
expeditious actions, the extent and incidence of continued environmental degradation 
from existing releases should be significantly reduced. In addition, the environmental 
benefit gained by taking this early action should enable greater efficiency in final 
remedies undertaken. 

Timing of Stabilization Activities 
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Interim/ stabilization measures are used to achieve the goal of stabilization and 
allow the implementing agency to redirect its resources or defer some corrective action 
activities to address the worst sites (or parts of sites) first. 

In many cases, it will be possible to identify early in the corrective action 
process the need for interim measures. The implementing agency may identify such a 
need through the combination of the RFA, the facility'!' rank (using the National 
Corrective Action Prioritization System (NCAPS)), and stabilization evaluation. 
Individual solid waste management units (SWMU s) with the worst releases and 
presenting the most imminent threats can also he identified by using these tools. A 
phased approach may be i:aken Juring the initial RFI information gathering stage to 
focus the investigation on collecting data to design, implement, and monitor interim 
measures at high priority SWMU s. The facility-wide RFI (and CMS) can be done 
cOncurr~ntly or be put on a slower track while interim measures are implemented ar 
the worst SWMU s first. Although the CMS will generally not be completed when 
deciding on interim measures, potential final remedies should be under consideration 
became rhe interim measures raken to acbi~ve stabilizatiLh1 should be consistent with 
~he tl.nal r~medy. In cases wh~re they will deviate due to the iuterim nat•Jre of the 
actions, the mterim measures "lwuld at a miniwum not cont1ict with the final remedy. 

Con d;_tic•113 ;\ ppropriate for Stabilization 

Se,rcr:Jl wnJitious sho•.1ld exist at :t facility (or part of a facility) .for 
·. ,d:->i itzarjon w be apprnpriare. G~nerally, interim me<:.sures are mo~c effective when ·:t 
"[J·:cific :•spect of tbe overall c0nt~tnination at the facility can be isoiated. l~s dis:.:usse(l 
earlier, ~xposure ~hreats tc> humans ·,)f ecosystems should be present. If these rrxeptors 
could !:Je ..::~~posed to comaminants within tlve w 10 y~ars or iuterim measure; could 
reduce the prese11t or ne·u-term (e.g., less than two yurs) risks, then this criterion has 
oeen met . .'\ddressing release~ expeditiously through interim ,ncasures may pre7cot 
·'i..lfther signiticaut c:ont:~minatiou of enviromnental medi·l. U contaminants are 
migrating off site, stabili;.;adon may be ·1ppropriate ro ';top or slow the migration. 
Also, if [Jt':\·iouslv implemented interim measures b~v~; heen unsuccessful in 
preventing t!:le fLI!ther spcead of contamination, new or modified measures may be 
:ae~ded. Sufficient information about the contaminants and the facility's 
environmental setting (e.g., site hydrogeology) must be known for stabilizatior, to be a 
·.riable option. Finally, a decision to proceed with stabili?ation activities should be 
r:1ade only if appropriate technologies are available ~o de;1l with the known 
·;::;)n tamlnants. 

F~xamples of Interim Measnres to Achieve Stabilization 

Stabilization can be achieved through a variety of interim measures that are 
based ou site-specific conditions. Stabilization can induJe .>ource control, 
contarr.inated mt:dia cleanup, and/or limiting exposure tr) contamination. As an 
ecological example of interim measures to limit exposure, migrating waterfowl could 
be prevented from using open surface impoundments, ponds, etc., with contaminants 
of ecological concern by placing a temporary cap over the surface impoundments or 
removing the hot spot contamination from such units. 

As another example of a facility that has implemented interim measures to 
achieve stabilization, consider the following: The initial screening at a chemic::~l 
manufacturing plant identified dioxin contamination in superficial soils and 
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trichlorobenzene non-aqueous phase liquid (N APL) in the bedding of the facility's 
sewer system. Both of the contaminated areas were located near the facility boundary 
and posed a threat to a nearby residential area. Interim measures included installing a 
fence to prevent access, capping the dioxin-contaminated soil and installing a grout 
wall for hydraulic .isolation, and initiating a free-product removal program to 
eliminate the source and prevent continued NAPL migration along the sewer system. 

As a third example, investigations at a wood treating facility identified past 
releases from unlined impoundments, which resulted in considerable quantities of 
creosote being present in the ground water as a dense NAPL or DNAPL. Dissolved 
hazardous waste constituents were present both on and off site in the underlying 
Karst aquifer. The facility installed a downgradient ground-water extraction tr~nch 
with excra.~tion sumps to remove free product and contaminated ground water. -~·he 
cxtraccion system was expanded throughouc the stages uf corrective action. Early 
<tction to remove product and contaminants and to limit the plume's exteut was 
particularly important at this facility because of the uncertain flow patterns associated 
':\rith m:my I<"...arst aquifer systems. 

The U.S. EPA has deve~oped guidance documents to facilitate implementation 
of the stabilization initiative. One such document, Stabilization Technologies for 
~CRA Corrective Actions (EP.A/625/6-91/026, August 1991) is a handbook which 
?tO\·ides guidance on idenrifying the types of ewrironmental sectings that are 
amenable to ~tabilizatiun, yariou<' technical approaches cO accelerare data g<~rheriDg, 
~md phasing the RFI. This guidanc.:: rJqcument also include;; a Corrective Action 
Stahihzation Qtteslionnairc (~ee 1\ ppendix D) that can b~ used immediately after a'1 
NCAPS r:tnking as a rtr~t ;;tep to gather srabilization-tdateci info:-matic'n. "fhe 
que3tion•nir~ examines individual solid waste management unit3 (S'v~'J\JU ,). ln 
addition, ~t'lbili:>:ation t:1ct sheets are under final review by the U.S. EPA and sho•jlrl 
;.>e rde.ised in the neat fut1.1re. 

The i(>llowing table provides <::xamples of iu~erim n'ea:-L•res that nuy be 
;mplerr:enred for specific media. Note that these may also be used for tiual remedie;. 

Example Interim Measur~s 

Ground Water 

• 
• 
• 

• 
• 
• 

Interceptor Trench/Sump/Subsurface Drain 
Pump and Treat System (Source Removal and CoutCJinment) 
Phv .>ical Barriers (Covers/Slurry \v' alls\ 

Run-off/Run-on Control (Diversion or Collection Device:>) 
Cap/Cover 
Source :Kemoval (Excavation) 
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Surface Water Release (Point and Non-Point) 

• Overflow/Underflow Dams 
• Filter Fences 
• Run-off/Run-on Control (Diversion or Collection Devices) 
• Regrading/Revegetation 

Gas Migration Control 

·> Barriers/Collection (e.g., vapor extraction)/Treacment/Monitoring 
• Evacuation (Buildings) 

l:.@.ttf.£'Jl~E_Emissi ons 

• Truck Wash (Decontamination Unit) ' 
• Revegetation 
• Application ofDust Suppre:;sant ., 

• Cover/Cap 

Interim Measures t~Jt Srabilization Scope of\X"ork Outline 

·:"he fol1owltlg ~-cGpf; ohvork outline may ue u:,cd as a mocel for the items th:1.t cm,]d 
i;e included to address ;;tabi!izalinn ~cLivi1ies at a facility. An example of a det:~iled 
scope of-.vod: fer implementing TSJ\ts is provided in ;\ppenclix E. 

INTERIM ~ifEASURES FOR STARILIZATlON SCC)PE OF WORK 

J. Introdaction/Executive Summary - A brtef description of any 
interim/stabilization measures that ~re being recommended in Secrion 3 below 
to acbieve stabilization. 

II. Current Conditions -A brief description of the current condi;:ions at the site 
including a review of any interim measures that are underwav at the site. 

III. Interim Measures for Stabilization (implementing agency will choose 
applic:1ble requirements) 
1\. Interim Measures Objectives 
B. Description of Interim Measures and Conceptual Design (may include 

performance-based design) 
C. Constfl.Jction/Implementation (may be phased) 
D. Operation and Maintenance 
E. Waste Management (e.g., CAMU /TU) 
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N. Sampling and Analysis (if applicable) 
A. Purpose/Data Quality Objectives (may not be as stringent as for RFI) 
B. Summary of Sam piing Activities 
c. Field Methods and Sample Analysis 

1. Sample Locations and Depths 
2. Sample Location Maps 
3. Summary Tables including sampling methods, holding times, 

analytical methods, preservation methods, sample depths, etc. 
4. Field Quality Control 

D. Quality Assurance/Quality Control 
-

V. Project Management 
A. Pro;er:t 0 rganization 

1. Permnnel/Organizational Chart 
8. Project Schedule 
c. Re£orting Re~uirements ~e.g., R.e~ort ofFindin~. 

VI. 0 ther Submit[als 
A. Health & Safety Plan 
F~. Public Jnvolve'Tient ?Ian (optional at implewenting :1gency' s 

discretion) 
r :•irul Report on the Succes;; of the 1Si>fs ~n meecing :'iLtteJ goal of -·. 

' stabili z:1tioa. 
' 
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Chapter Ul: RCRA Facility Investigation 

Introduction 

As stated in Chapter I, the objective of the RFI is to evaluate thoroughly the 
nature and extent of the releases of hazardous waste and hazardous constituents and to 
gather necessary data to support the CMS and/or interim/stabilization measures 
(ISMs). The RFI may be focused specifically on ISMs data needs. Alternatively, 
environmental threats may be discovered or other situations may arise that warrant 
the implementation of ISMs during the RFI. 

The RFI model ::::copes of work (SOWs) are intended to provide guidance for 
de-termining the specific work to be performed by the Permittee/Respondent and to 
foster timely, concise, and technically adequate submissions by 
IJermittees/Respondents. The !Dodd scopes of work arc also intended to :l.Ssist in 
streamlining the corrective action process. To achieve these goals, it is important 
when ming the model scopes cfwork to consider facility--;pecific conditions. 

Eased on facility-specific circumstan::es some data co!l~?ction steps may not be 
necessary. The implementing agency should endeavor to minimize unnecessary and 
unproductive investigations, and to focus resources on characterizing actual 
·,rtvironm~ntal problems at fa·:iliti c:s. For example, for iHacrive • .. mit<> that do not 
cont;~.in sub~ta!ltial vc.lumes of volatile organic compounds, RFJs will rarely need tu 
;:,dJres:.; ai.L releas~s. In additiou, RFis may be phase~! ~o aYoiu 11nnecessary 
i1westigations where a concern can be quickly dimina::ed. These determinaticm will 
he· mad': at the discretion of t1te impiementing ;~gencies. 

The info::mation collected during the RFI will b.:: used to either determi~1c the 
r,.::ed for the next step in t!1e corrt.crive 2.ction process - the C l\JS and/ or TS.!\l!' -- o.L 
alternatively, used to Sitpport the ·~ecommenda,~iorJ. fo•: no rurthcr action. If, as a result 
of the RFI, a C MS (or lSMs) i . .; determi.ned to be necessa7, data cr)llecced during the 
RFI (and release a.>ses3ment, if performed), should be used ~o support the decisiou
making process fo;: identifying potential technologies to o~ considered during the 
CMS (or ISMs). Appendix F presento, typical geologic data needs for standard 
technologies, which may be considered during the CMS or ISMs. These scopes of 
work should be modified as necessary at the discretion of the implementing agency 10 
require on !J that information Geccs,;ary to complete che RFI. 

The RFI stage of the c0rrective action process requires ongoing interaction 
be!weeG Lhe Permittee/Respondent and the implementing agency. At various times 
during the RFI, there arc requitements to submit reports to the implementing agency. 
1\ t the end of the following sections, where appropriate, the required report 
submissions are noted in detail. At the end of this chapter, a proposed schedule is 
presented, which would indicate wbere in the RFI process each required report would 
need to be submitted to the implementing agency. 

Release Assessment [optional phase] 

A release assessment may be performed as the first phase of an RFI. This step 
would take place between the RFA and RFI. The release assessment (or Phase I RFI) 
may serve as an update to the RFA if there is some uncertainty about releases after the 
RFA. Some examples of when the release assessment might be appropriate include 
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when the implementing agency believes confirmatory sampling is needed or when 
new waste management activities have begun at a facility. In addition, it may help 
determine if there has been a release to ecological/living resources. 

The release assessment may help determine if the RFI should focus on one area 
before another and/ or if interim/ stabilization measures are necessary. Therefore, the 
release a~>sessment should be viewed as an optional step to minimize corrective 
action activities (i.e., by focusing or streamlining the RFI) and not as an added 
step in the process. 

The following scope of work may be used as a mouel for a release assessment. 
Nate that it serves as an outline, and additional detail may be obtained from the 
dppropriate section of the l\.FI Scope ofW ark that follows it. 

Release As8essment Scope of Work 

1. Rdea'e Assessment Inv~stigation 

l.1 0 bjectives 
-Release Assessment Investigation Objectives 
-Ratioa::>Je for this Release Assessment Investiga~ion 

1 .• ~~ De,crjpti.on ofCurrent Conditions 
-F>!cilitv Background !include findings from RFA--address, at a 
:;tirc!·num, e~ch SWMU :>.nd AOC identified ;n the RFA) 
-S'l ~JH':'ary of previous field conditions/in ves~igations (~f :.ny) 

~'tc;.:,-r :Je~,:::iption /'N' ork plan 
1) i"~bjectives of'.'Vorkplan 
'~) F;i..:id InYestiguion (sample locations map, m..::di:t to be 
c;ampled, number and location of samples to be 7a'<:en, etc.) 
>) Field Sample Collection Proccr:lures 
·~)Field Measurements 
j) QA/QC Proceu11tc.s 
6) Sample Analysis: Methods, Laboratories 
7) Data Management: Data Recurds, Display Format (Tabular, 
Graphical) 
3) Schedule 

-Dates to submit Ptogress Reports tif necess<>.ry) 
-Dates to submit Findings Report 

9) Health and Safety Plan 
10) Public Involvement Plan (optional at impl~menting agency's 
discretion) 

2. Findings Report 

2.1 Overview 
-Confirmation of Adherence to Workplan 
-Identification and Logging of all Sample Locations 
-Summary of findings 

2 ° Dara Analysis and Determination of Further Action 
1) Analysis of all facility assessments and results 
2) Iissessment of type and known extent of contamination 

at each SWMU or area of concern (AOC) 
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3) Recommendation for further action (implementing 
agency makes decisions) 
-RFI 
-Phase 2 Release Assessment (conducted under rare or 
unusual circumstances) 
-Interim Measures to achieve stabilization 
-CMS 
-CMI 
-Combinations of the above 
-No Further Action 

2.3 Provide a Description of the Selected Recommendation 
-Ra tionale/0 bjectives 
-Process/Technology/ Actions 

3. Schedule for next phase (addressir.g m;1jor step(s)) 
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[NOTE With certain exceptions, the provisions set out in Sections I through VII are 
intended as guidance, and these provisions should be justifiable and tailored to site-specific 
conditions when incorporated in to perm its or orders. The exceptions are certain provisions 
which are based on specific regulatory or statutory requirements applicable to permitting. 
Regulatory and statutory requirements are binding and do not require site-spec~fic 
justification. Applicable requirements include: public notice requirements specified in 40 
CFR subpart D, requirements in 40 CFR §264.101, and applicable information 
requirements in 40 Cf<""R § 270.14, irtcluding information requirements for SW2V1Us in§ 
270.14(d).] 

Scope of Work for a RCRA Facility Investigation (RFI) 

Purpose 

The purpose of the RCRA F::~cility IrlYestigatioG (RFI) is to determine the 
nature and extent of releases of hazardous waste or constituents from regulated units, 
solid waste management units, and other source areas at a facility qnd to !Sather all 
necessary data to support a Corrective Measures Study. The Permittee/Respondent 
3hall furnish all personnel, matenals, and services necessary for, or incidental to, 
performing the RFI. 

Scop~ 

Tile IlCRA Facility Investigation 1s one step in th.: ,·oaecti·;,e 8ction program. 
The RFi CDnsjsts of th.~ folhwing components. which for ciari~y llwe o~e'1 designated 
;!s s~ction .:;. 

(1\!0TE The implonentin,fl, ag<nC] illUJI choose to combine or diminate sornl! of the Jecfio11s 
/Jelo .IV. Some t_ypical e:>.:am pin in elude com bin inl, sedirJtt s III, JT/; and f/ in to one "RH 
Report" rmd eb11 inating section IVJ 

:3ection t De;c:ription of C urrenr C ondirions 

A. Facility Background 

B. Preliminary Assessment of Nature. and Extent of 
C ontamin~tion 

C. Implementation oflnterim/Stabilization Measures 

Section II: RFI W orkplan 

A. Purpose/Objectives 

B. Project Management 

C. Data Collection/Quality Assurance 

D. Data Management and Reporting 

E. Health and Safety Plan 
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F. Public Involvement Plan 

G. Schedule for Facility Investigation 

Section III: Facility Investigation 

A. Purpose/Objectives 

B. Environmental Setting 

C. Source Characterization 

D. Contamination Characterization 

E. Potential Receptor Identification 

Section IV: Preliminary Evaluation of Corrective Measure Technologies by 
Laboratory or Bench-Scale Studies [optional] 

Section V: Investigation Results and Analysis 

;\.Data Analysis 

B. Medi1. Cleanup St~mdards [where applic.:~b!ej 

C. Analysis ofRisk [optional} 

S">~tion VI: Progress Reports 

:-;.,,~tion VII: Proposed Sc!v.::dul.: 
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Section I: Description ofCurrent Conditions 

The Permittee/Respondent shall submit, for implementing agency approval, a 
report (as set forth below) providing the background information on the facility, 
contamination, and interim measures. The Permittee/Respondent shall indicate in the 
applicable section if some of this information is not available. This report shall 
contain information that is consistent with the data gathered during the RF A (and the 
release assessment, if performed). The current condition report shall be submitted 
prior to, or concurrently with, the submission of the RFI to allow the implementing 
agency time to review it. 

[NOTE The Rf/l (and the release a.rseJ-sment, ~(performed) may be submitted as the 
current conditions report, w;th updates when applicable. The implementing ageniy also 
may allow the Permittee/Re.rpondent to r~ference the appropriate sections of the Rf-'/1 or 
other suth Jocum en !J (i.e., perm it a,oplicativn or perm it). For exam pie, if map inform at ion 
is already present in a perm it application, the agen ry may allow the Permittee to riference 
the apf>ropriatr: provision.r of the application.] 

1\. Facility Background 

The Permittee's /Respondent's report ~hall summarize the regionallocacion, 
pertinent boundary featur'=s, general facility physiography, hydrogeology, and 
historical u~e of the facility for the treatment, swrage, or disposal of solid ~!ld 
hazardous W'lste. The P~nnittee' s/Rcspoodent' s repo•:t shall include: 

l. Map(~). For permitted facilities, all maps shall oe cons~s~cnt with the 
:cquirements set forth in 40 CFR §2/0.14 and be of sufficient detail ~mel 
accuracy to locate and report all cuuent and future work performed at the site. 
(Aerial phmographs ~hould be inch:cled with SWMU sand AOC s 
superimposed on them.) Maps sball depict the following (to the extent not 
~1lready included in Pup rer1uirements u1Jder 40 CFR ~~270.1-J. (b)(19) fc)r 
permitted facilities): 

• 

• 

• 

General geographic location; 

Property lines, with the owners of all adjacent property clearly 
indicated; 

Topography and surface drainap:e (with a contour interval of 
rnumberj feet and a scale of 1 inch = 100 feet) depicting all 
waterways, wetlands, flood plains, water features, drainage 
patterns, and surface-water containment areas; 

All tanks, buildings, utilities, paved are.1s, easements, rights-Df
way, and other features; 

All solid or hazardous waste treatment, storage, or disposal areas 
active after November 19, 1980; 

All known past solid or hazardous waste treatment, storage or 
dispos;:tl areas regardless of whether they were active on or after 
November 19, 1980; 
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• 

• 

• 

All known past and pre:sent product and waste underground 
t:otnks or piping; 

Surrounding land uses (residential, commercial, industrial, 
agricultural, recreational); 

The location of all production and grourdwater monitoring 
wells on the facility and within a 2-mile radius of the facility 
boundary. These wells shall be clearly labeled and ground and 
top of casing elevations and comtruction details included (these 
elevations and details may be induced as an attachment); and 

'Wind rme and meteorology . 

2. A history and description of ownership and operation, solid and 
hazardous was[e generation, treatment, ~torage and disposal t~ctivities at 
the facility. 

3. Approximate dates or periods of past product and waste spills, 
ideo tification of the materials spilled, the amount: spilled, the location 
where sr::illecl, 1nd ::t description of the resp::moc actions .::onducted 
(lo•:al, s~a te, c,r feder? l resp·")tt:e unit~ or p;ivate p·uties), includiag a11y 
in;;pection reports or techn:c::.! rt:pvrts geuerarcd ?Sa resuit of the 
::_·e,nons;:. 

' 

,, }, summary ufpas[ permits applied for ;md/or receivr:d, any 
enforc~ment ac~iono. and their subs:::quem responses and a list M

docum~nu :wd nudies prepa r<:d for the facility. This may include 
inforr.1a1.ion [r•)tn p::eviom vwner/nperatcr-;_ if av:1ilable. 

13. J>reliminary As.>essment of Nature and Extent uf C ontamtnatwn 

The Permittee/Respondeac sha.ll prepare an.d submit, for implementing agency 
approval, a preliminary report describing the existing information on the 
nature and extent of contamination. 

1. The Permittee' s/Respondent' s report shall summarize all possible 
source areas of contamination. This, at a minimum, shall include all 
RCRA-regulated units, solid waste management units, spill areas, and 
other suspected source areas of contamination. For each area, the 
Permittee/Respondent shall identify the following: 

• 

• 

• 

Location of unit/ area (to be depicted on facility map provided 
in Section I); 

Quantities of solid and hazardous wastes (both managed and 
spilled or released); 

Type of Hazardous waste or constituents (both causing or 
potentially causing contamination), to the extent known; 
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• Identification of areas where additional information is necessary; 
and 

The results of both the RCRA Facility Assessment (RFA) and a 
summary of suggested further actions for all SWMU s and Areas 
of Concern (AOC s) and the release assessment (if performed). 

2. The Permittee/Respondent shall prepare a preliminary assessment and 
description of the existing degree and extent of contamination. This 
shall include: 

• For each medium where the permit ot order identities a release 
(e.g., soil, ground water, surface water, air, etc.), a description of 
the existing extent of contamin1-tion. This descripti•Jn rr.ust 
include all available monitoring data and qualitative information 
on the locations and levels of contamination at the facility (both 
onsite and offsite). Include biodata (e.g., fishkills, distressed 
veg..:ration, abnormal indi7iduals of a ~pecies, carcasses, tissue 
studie.>, etc.). Include a general assessment of the data quality, a 
map showing the location of all existing sampling points and 
potential source area~ and contour maps showing any existing 
groun~l water plumes at the faciliry (ifgrmmJ water release). 
Highlighc potential ongoing r-::lease areas that '.v::mld warrant 11-'e 
0fiuterim cotrectivc me:1sures (see Paragraph C. 
ItT: :J lcm•:ntation of lnterim/Stabi 1i£·,1tion Measures). 

1\. Ls;: :u•d brief rlescriprion of allJ?rcvious irlYestigatiPns that 
hav~ oc:urred at the ta::il.ity, who they were conducted for (i.e., 
a;~e~cy) and agency contacts. 

3. The lJccmittee/Respondent shall pn~pare a prdiminaty ;;.ssessment a11d 
description of potential migrat~on pHthways. This shall ~rJciude: 

.. 

All r,otential migration pathways including information on 
geology, pedology, hydrogeology, physiography, hydrology, 
water .:juality, foodwebs, meteorology, and air quality; 

Physical properties of contaminants; and 

An assessment of whether off-site migration of contaminants has 
occurred; (may include a conceptual model of contaminant 
migration). 

4. The Permittee/Respondent shall describe the potential impact(s) on 
human health and the environment, including demography, 
identification of possible sensitive subpopulations (e.g., schools, homes 
for the elderly, hospitals and ecosystems), ground water and surface 
water use, and land use. 

C. Implementation of Interim/Stabilization Measures 

[NOTE See Chapter Ilfor more guidance and a model scope of work] 
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The Permittee's/Respondent's report shall document past, present, or 
proposed interim/stabilization measures at the facility. This shall include: 

• Objectives of the interim/stabilization measures: how the 
measure is mitigating a potential threat to human health and the 
environment and/or is consistent with and integrated into any 
long-term solution at the facility; 

.. 

.. 

• 

Design, construction, operation, and maintenance requirements; 

Schedules for design, comtruction and monitoring; 

Schedule for progress reports; a11d 

Data in support of the potential ueecl fo~ future interim 
measures or related to any assessment undertaken to determine 
the need for future interie1/stabilization mea~ures. 

Section II: RFI W orkplan 

[NOTE 'Tt1e im piemr:nting agency JJ'j// rn;iew t;}P, RFT !f7orkplan to det~rm ine it.r 
!cchnical ac(uracy ,md com pleteaess and to Jeterm .ine it.' ~({ectiveil~s.r !rnvard 
,.~,.nJuc!tn,g a .;·ullllt1, rottJprehe~uive inPrstzgatioll oftdl contaJJJint~iioF at du 
facility.] 

J',. PLE2c,se/Objectives 

·rhc Permlttee/Re,.p,:,ndent shall prepar~ an RFI \V orkphn. The plH?Ose of 
the RFT \'V o~kp~an is to present to the implc:nenting agency the 
Pcrmittee's/Responclent's specific plans to chan.cterizc the nature :1nd ext~nt of 
contamiuation. This RFI \'X'' orkplan shall .include the de\·elopment of several 
plans, which shali be prepared concurrently. During the RC RJ\ Faciliq· 
Investigation, it may be necessary to revise the RFI W orkplan to increase or 
decrease the detail of information collected to accommodate facility-specific 
situations. 

[NOTE Tbe impieme11ting agency generai!J 1vill require t/1e 
Perm ittee/Re.rpondent to te.rt media to d~term ine the pre.rence and levels of 
bazarduu.r collstitue!l ts. The im plwli'n ti;zg age11u m a_y use /Jp;bell dix IX to 40 
CFR part 264- Ground-Water .Vlonitoring U.rt for ,groundwater. For purpnse.r 
of establi.rhing a list for ot/Jer JJ1 edia, the im plem e11 ling agen ~y m a_y use Appell dix 
){]- Cuncentration-Ba.red Ewmption Criteria for JvJedit~from the Hazardou.r 
Wa.rte Idet~tification Rule (Hif7lR) proposed rule (57 FR 2/450, A1a_y 20, 1992) 
Thi.r appendix li.rt.r coli .rtitue11 t.r for which ana!Jtical m ethod.r are available. To 
stream li11e the li.rt of con stitue11 t.r requiring ana!Jsi.r, the im plem en ting agen~y 
tn a_y u.re other information (e.g., li.rt.r of chem ical.r u.red at a facility) as 
appropriate.] 

B. Project Management 

The Permittee/Respondent shall prepare a Project Management Plan, which 
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will include a discussion of the technical approach, schedules, (including 
submittal of the CMS W orkplan, if required), budget, and personnel. The 
Project Management Plan will also include a description of qualifications of 
personnel performing or directing the RFI, including contractor personnel. 
This plan shall also document the overall management appro::~ch to the RFI. 

C. Data Collection/Quality Assurance 

To ensure that all information, data and resulting decisions are technically 
sound, statistically valid, and properly documented, the Permittee/Respondent 
shall prepa~e a Quality Assurance Project Plan (QAPjP) to document all 
monitoring procedures, sampling, field measurements and sample analyst:s 
performed during the investigation to characterize the environmental setting, 
source, and contamination. The Permittee/Respondent shall use quality 
assmance, quaLity control, and chain-of-custody proceciure" approvl?d iJy the 
implementing agency. 

These proceJures are described in the soon to be released EP Il Rcqui.rcments 
for Quality Assuranc.? Project Plans for Environmental Data Operations (EPA 
QA/R-5), which will replace Interim Guidelines and Specifications for 
?repadng Quality Assurance Project Plans, (QAMS-005/80, December 29, 
·t9RO). The tni.nimum elements of a quaLity assmance program for dat:J 
':cllection activirie~ nc in Cha?re;· One of ~\V -846;ier /}ppe'!dh: Bj a11d are 
s-:1tlim.d below. 

l.l-.JTRODUCTION 

OA PROfECT PLAN 
2~1 D;ra Quality Objectives 
2.L. Project 0 bjecti ves 
:2.3 Sample Collection 
2.4 Analysis and Testing 
2.5 Quality Control 
2.6 Project Documentation 
2.7 0rganization Performing Field or Laborawry Operations 

2. 7.1 Performance Evaluacion 
2.7.2 Internal Assessment by QA Function 
2.7.3 External Assessment 
2.7.4 On-Site EYduation 

2.7..+.1 Field Activities 
2.7.4.2 Laboratory ~1\ctivities 

2.7.5 QA Reports 

3.0 FIELD OPERATIONS 
3.1 Field Logistics 
3.2 Equipment/Instrumentation 
3.3 Operating Procedures 

3.3.1 Sample Management 
3.3.2 Reagent/Standard Preparation 

3.3.3 Decontamination 
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3.3.4 Sample Collection 
3.3.5 Field Measurements 
3.3.6 Equipment Calibration and Maintenance 
3.3.7 Corrective Action 
3.3.8 Data Reduction and Validation 
3.3.9 Reporting 
3.3.10 Records Management 
3.3.11 Waste Disposal 

3.4 FIELD QA AND QC REQUIREMENTS 
3.4.1 Control Samples 
3.4.2 Acceptance C riteri~ 
J.4.3 Deviati')ns 
3.4A Corrective Action 
3.4.5 Data Handling 

3.:"l QUALITY ASSURANCE REViEW 
3.6 FIELD RECORDS 

'LO LABORATORY OPERATIONS 
'U FACILITIES 
4.2 SQUlPMENT/INSTRUMENTATIO?>J 
4.3 OPERATING PROCEDURES 

11.3.1 Sample Management 
4.3.2 Reagent/Standani Prepat:.ition 
4.3.3 General Laboratory Techniyue~ 
~ . .:-• .4 Test Melhods 
+ .. ).5 Equipment Cali1Jratio11 aud 0-hwteuanu~ 
-l.3.~> QC 
+.3.? Corrective Action 
4.3.~1 Data Reduction and Validation 
4.3.9 Reporting 
4.3.10 Records Management 
4.3.11 W 8.ste Disposal 

4.4 LABORATORY QA AND QC PROCEDURES 
'1-.4.1 Method Prot1ciency 
'k4.2 Control Limits 
4.4.3 Laboratory Control Procedures 
4.4.4 Deviations 
4.4.5 Corrective Action 
4.4.6 Data Handling 

4.5 QUALITY ASSURANCE REVIEW 
4.6 LABORATORY RECORDS 

.!:_). Dat:. J\Ianagement and Reporting 

The Permittee/Respondent shall develop and initiate a Data Management Plan 
to document and track investigation data and results. Thi '>plan :;hall identify 
and establish data documentation materials and procedures, project file 
requirements, and project-related progress reporting procedures and 
documents. The plan shall also provide the format to be used to present the 
raw data and conclusions of the investigation. 
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l. Data Record 

The data record shall include the following: 

• 

• 

• 

• 

• 

• 

Unique sample or field measurement code; 

Sampling or field measurement location and sample or 
measurement type; 

Sampling or field measurement raw data; 

.Laboratury analy;:;is ID number; 

Property or cornpouent measured; and 

Result of analysis (e.g., concentration) . 

2. Tabular !)isplays 

The following data shall be presented in tabular displays: 

U .!.lSorted (raw) data; 

:n .. e:;ultf' ~·or each mediu~11 or for each constituent monitnr~d: 

~-hta reduction for ~tan,tical analy:,is; 

Soning of data hy potem.i?J st;:atifi.catior:. factou (e.g., bn,tJon, 
~oil layer. to!Jography); and 

Sumtnarv data. 

). Crapbical Displays 

The following data shall be presented in graphical formats (e.g., bar graphs, line 
gr<lphs, are·a or plan maps, isopleth plots, cro:;s-sectional ploto or transec~s, 
three dimensional guphs, et~.): 

• 

.. 

• 

• 

Sampling location and sampling grid; 

BounLlaries of sampling area, and areas where additional data are 
required; 

Levels of contamination at each sampling location; 

Geographical extent of contamination; 

Contamination levels, averages, and maxima; 

Changes in concentration in relation to distance from the 
source, time, depth or other parameters; 
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• Features affecting intramedia transport; and 

• Potential receptors . 

E. Health and Safety Plan 

The Permittee/Respondent shall submit a Health and Safety Plan for all tield 
activity, although it does not require review and approval by the implementing 
agency. The Health and Safety Plan shall be developed as a stand alone 
document but mav be submitted with the RFI Workplan. 

;\Iajor elements of the Health and Safety Plan :shaH include: 

• 

• 

• 

.. 

• 

• 

• 

• 

• 

• 

Facility description including availabiliry uf resources '>'.JCh as 
roads, water supply, electricity, and rdephone service; 

De~cription of rne known h:>.zards and eraluation c;[ th~ risks 
associated d with each activity concw:ted; 

A list of key personnel and alternates responsible for site safety, 
re~pouse operarions, and protection of public health; 

Delineajon ,,f work area; 

De;;c:iption or prokctlve clot~ling or ·A~ter pr;:;re:civc ir::rm, ::.o 
be worn ~.\' jJei'30il1'd in work ar~a; 

Procedures to control s~Le accej;;: . 

Description of deconramination p~ncedurt.:s for ptrsoHnel and 
equipment; 

S~re emetgen.~y procedu~es; 

Emergency medical care needed for injuries and toxicological 
problems: 

Description of requirements for an enviromnentitl surveillance 
program; 

R0utine and special training requi':ed for respome personnel; 
and 
Procedures for protecting workers from weather--related 
problems. 

2. The Facility Health and Safety Plan shall be consistent with: 

• 

• 

NIOSH Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities (1985); 

EPA Order 1440.1 -Respiratory Protection; 
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• 

• 

• 

• 

• 

EPA Order 1440.3- Health and Safety Requirements for 
Employees engaged in Field Activities; 

Facility Contingency "Plan; 

EPA Standard Operating Safety Guide (1984); 

OSHA regulations particularly in 29 CFR 1910 and !926; 

State and local regulations; and 

()thcr <tpplicable EPA guidance as provided. 

" P•1blic involvement Plan 

[NOTE- It introng!J recommended that the ililplemcnting agen,;y oversee 
Permittee '.r / ReJpo n den t'spu b/ic in v o /v em en t activities. Pub/it: in tJ :,!z, em er. tis an 
i.w portar.t part ojl{CA/1 con·ective action. The pubiic m 11sl be notified of 
;ign (fie ant changes to perm its and orders regarding corrective actzon. In .rome cases, 
they a/so must be provided with the opportun iry to review and comment on the 
~:Y,mgeJ·. Notice r::qu,·remcnt.rforpermits ar.~ set out at 4(} CFR Part 270 JHbpart D. 
Ft"'rfh,·r t,uidanre o '~this process is in t/;e CALi, and in the document entitll':.' XCRA 
f;~fzli.£ Tn t• o tl' et!!.J!...n t_i\ff:lli ua/ ,f8?"1/ 5 30-R -9 J (JOtS, September, 19Y 3).l 

:'.li !~ublic Im·olve11'ent f'hns prepared by the Permirtec/Respondcnt shall be 
s·.·bmitted to tb,; implementing agensy for comment and ;:tpprov::d [H:or to use 
1':::.:_-mittees/Rc~pondent~ mnst never appc::>.r to r.:·pr:::sent or speak for the 
L'::plemcuting ttgc:ncy before the pnblic, other government official::;, or the 
':ledia. 

T':•.blic Involv-ement ?.ctivitie::; that may be rcquireJ of the 
f ':rmi ttee /ResponJen t i:1clude the following: 

l. Conducting an open house or informal meeting (i.e .. availability 
session) in a public location where people can talk to agency 
officials and Permittee/Respondent on a one-to-one basis; 

2. Preparing fact sheets summarizing ccrrt>nt or prcJposed 
corrective action activities (all fact sheets should be reYiewed by 
the implementing agency prior to publi;:: distribution); 

3. Communicating effectively with people who have vested interest 
in the corrective action activities, (e.g., providing written or 
verbal information in the foreign language of a predomirnntly 
non-English-speaking community); and 

4. Maintaining an easily accessible repository (such as a town hall 
or public library or the facility itself, in some limited 
circumstances) of information on the facility -specific corrective 
action program, including the order or permit, approved 
workplans, and/or other reports. 
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A schedule for community relations acti vi tics shall be included in the Public 
Involvement Plan. 

G. Schedule for Facility Investigation 

LNOTE Schedules should be as detailed a.r possible, b?Jt can be represeilted as a 
series of contingent activ itie.r (e.g., sam piing /;egin n ing within 30 days ofRH 
Workplan approval). This schedule may be required or rez,ised during the next 
section entitled "l'acility Investigation".] 
1. Sampling 

2. Analysis 

:3. R.eports 

4. Public Involvement Activities 

5. Laboratory or Bench-Scale Studies 

Section III: Facility Investigation 

T~ie F aci litv lnvesliP"~tion phase of z..n RF I is the ri.rst st::p of riw 
,:,,~tJiement;iion pro~~ss. Prior to this imnlem~ntation phase, <>ll 
ckl~:.rm<:ntation .wJ repnrts for the Description of Current Conditions anJ RFl 
\'{T orkplan are dr:tfted \lnd submitreJ to the implerr.ent:ng agency fer revi~w 
:1r.d appi·m·al. The Permittee/Respondent must have approval prior to 
lJnplementing th~ pr,xedures outlined in the RFI \XT orkplatl. 'Throughout the 
l\.i•I implementation phase, it is critical that che Pe:.:mittec/l{espundent comply 
v.rith report su!Jmis~i.::>n requirements. Tb-= Permiaec/Respondent shall submit 
both progress repo~ts and a draft RFI Report, which must be ,:ubmirtcd to the 
implementing agency for review. At the dirf:ction of [he ic'1plementing agency, 
the Permittee/Respondent :;hall develop in final format the ~{FI Report, which 
will incorporate any comments received on the draft report. 

The Permittee/Respondent shall conduct those iovesc!g:Hion;;; (including 
sampling) as approved in the RFI W orkplan with all modific::ttioDs co: 
characterize the facility (Environmental Settirrg); define the source (Source 
Characterization); define the degree and three dimensional extent c'f 
contamination (Contamination Characterization); and idt>n tity actual or 
potential receptors. 

The investigations should result in data of adequate technical quality to 
support the development and evaluation of the corrective measure 
alternative(s) during the Corrective Measures Study (C MS) and/ or ISMs. 

[NOTE As distussed in the 40 CFR part 264 subpartS propfJsed rule (55 .f'~ 
30815-30876,July 27, 1990), the implementing agency may require the 
Permittee /Respondent to conduct a CMS whenever concentrationJ of hazardous 
constituents in an aquifer, surface water, soils, or air exceed action leve!rfor any 
environmental medium. Action levels are health- and environmental-based 
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levels de term in ed kY the age n ~y to be in dicato rsfo r protection of hum an health 
and the environm en!. EPA's recommended action levels are set out in the 
subpartS proposed rule. EPA current[y is working on revisions to the 
ruommended !eve/sand will provide nutice ofan_y changes to the subpartS 
recom men datio ns.J 

The site investigation activities (including sampling) shall follow the plans set 
forth in the RFI W orkplan. 

[NOTE The implementin,g agency may require the investigation to be phased 
(~.g., by media or SWAIT}/-1rea oJContaminatiot~), the amount .?_/information 
o'.?llet'!ed to be limited, and/or the lez,el of detail to be red11ced.] 

B. Environmental Setting 

The Permittee/Respondent shall collect information to supplement and verify 
existing infmmation on the environmental setting at the facility (when 
information alr<':ady submitted to the implementing agency is noc ~utficient). 
The implementing agency may request additional information not included on 
the following lists. The Permittee/Respondent shall characterize the following 
z•.reas (the implementing agency should require charactetization of some or a!l 
cf!he follm·1ing are~s dqwnding: on the specifics of the ~ite): 

E ydrogeol<)gy 

Tl1e Perrnittee/l<.es!Jondeut shall conduct a program to evaluate 
hydrc.genlogic conditions at the Clcility. Thi,; program shall provide :he 
[ollowtng iuformarion: 

"\ ..:le_;cription of the reg~onal and faciiity-specitlc geologi·~ anc.: 
hydrogeol.ogic ci1arastcrisrics affecting grc:wd-w2ter t~ow 
ben~1.rh the facility, including: 

Regional and facility-specific stratigraphy 1nduding: 
description of strata including strike and dip, and 
identification of stratigr;~phic contacts; 

Strucrural geology including: description of lccal and 
regional structural features (e.g., folding, faulting, rilting, 
jointing, etc.); 

Depositional history; 

Areas and amounts of recharge and discharge; 

Influence of tidal actions on groundwater flow regimes 
near coastal areas or large rivers; 

Regional and facility-specific ground-water flow patterns; 
and 

Seasonal variations in the ground-water flow regime. 
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• 

• 

• 

An analysis of any topographic features that might influence the 
ground-water flow system. (Nate: Stereographic analysis of 
aerial photographs may aid in this analysis.) 

A representative and accurate classification and description of 
the hydrogeologic units based on field data, tests, and cores that 
may be part of the migration pathways at the facility (i.e., the 
aquifers and any intervening saturated and unsaturated zones), 
including, but not limited to: 

Hydraulic conductivity, intrinsic permeability 
(particularly when non-aqueous phase liquids (NAPLs) 
are present), and poro.,ity (total and effective); 

Lithology, grain size, sorting, degree of cementation; 

An interpretation of hydraulic inter~onnections betwr::en 
saturated zones; and 

The attenuation capacity and mechanisms of the natural 
~arth :naterials (e.g .. ion exchange capacity, organic 
carbon content, 1nineral content, etc.). 

Based on ficl,J sLuJieo: and cores. structural geotogy and 
hydrogeologic cross senions ,-bowing thr:: extent (depth, 
th1ckn~ss, lateral exteat) ofhydrcgeologic anits that may be part 
of the migration pathw.1ys iLientifyiug: 

~;;;1nd and gravel in uC<con.,;oliJated deposits; 

Zone" oi fn.ct uring or channeling i.n consohdated aEd 
~tnconsolidated deposits; 

Zones of higher permeability or low permeability that 
might direct and restrict the flow of contaminants; 

The uppermost aquifer: geologic formation, group of 
formations, or part of a formation capable of yielding a 
signiticant amount of ground water to wells or springs; 

Water-bearing zones above the first confining layer that 
may serve as a pathway for contaminant migration, 
including perched zones of saturation; and 

All other geologic formations, or parts thereof, yielding 
a significant amount of ground water. 

Based on data obtained from ground-water monitoring wells and 
piezometers installed upgradient and downgradient of the 
potential contaminant source, a representative description of 
water level or fluid pressure monitoring including: 
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• 

Soils 

Water level contour and/or potentiometric maps; 

Hydrologic cross sections showing vertical flow 
gradients; 

The flow 3ystem, including the vertical and horizontal 
components of flow; and 

Any temporal changes in hydraulic gradients, (due to 
ridal or seasonal influences, etc.) 

A description of man-made influences that may affect the 
hydrogeology of the ~ite, identifying: 

Active and iuactive local 'Vater-supply and production 
wells with an approximate schedule of pumping; and 

Man-made hydraulic structures (pipelines, french drains, 
ditches, unlined ponds, septic tanks, NPDES outfalls, 
retention areas, etc.). 

,'NOTE· J~ui! .-!J,rac!c:r,::;_atiu,: i1uludes the cbem ical, physztal, and 
1.:• !It P.ralr)J!,ical t./11 a!J· .1is of soil.<. The im pie m e11 ling agency m ,lj v <~']' the r~qu in d 
i.·:•d ofdaracterizatiof! bas11d on da.ta nni.•for :he CAIS/ISi\.:fs. w·her.? r::mot•al of 
c.::- 11 ranz ;n a ted soil is the logical re111 cdia! action, tim i led physica/ info rt:'l atio n 
1· qy be requzred. U/hero· in-.ritu soil treatment mrq be the remedial actirtt, ,·1 full 
''~Jaracterization m<~y be apprapriate. ff/here rm e.ctim ation ·~(contaminant 
ir gn .lp<l rt iJ· n ectJ rary, .rowe ~Y/N of i.•t term ediate level charader/::;:atiiJ n .'11 c~v he 
:•-e 'itt ire d.) 

The Permittee/Respondent shall .:ondu-::t a program !o characterize the 
soil and rock units potentially affected by cont<tminant -:elease(s). Such 
characterization shall include, but not be linuted to, the following 
information: 

• Where remediarion by removal of ::.oii~ is the only correcrivc 
measure option, provide map(s) and perpendicular cross sections 
showing: 

The extent of contamination; 

Depth of groundwater; and 

The consistency and distribution of soils (using the 
Unified Soil Clas~ification System (USCS) (ASTM D 
2487)); 

/l..JOTE The above information is important for .rtabili!J' of cuts. ifJ11chfactor.r 
are not considered when excaz1 ating, piling, or sloping mate ria/, the stability of 
surrounding wails and piles of mate rial may be com prom i.red.} 
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• Where remediation by removal is the likely option, and it is 
necessary to determine the extent of migration (e.g., to assess the 
mobility of wastes from an unlined surface impoundment or 
landfill), provide the following in addition to the requirements 
immediately above: 

Depth to bedrock and the characteristics of the bedrock 
including discontinuities such as faults, fissures, joints, 
fractures, sinkholes, etc.; 

"~ detailed soil ~urvey conducted accordir:.g to lJ SDA Soil 
Conservation ~ervice (SCS) procedures including: 

USDA Textural Soil Classification and soil 
profile~ ~bowing stratifications or zones which 
may affect or direct the subsurface tlow; 

Hydraulic sonductivity and the SC S hydrologic 
group classification of A, B, C or D; 

l~elativc permeability (ou~y if the wa~te may have 
changed the soil's hydraulic conductiv iry, suc:1 as 
.~onccnrrJted organics); 

~tnnge c:Jpacity (if excavated so:! \V~Il !Je stored); 

Shrink-;;well potenti~1l (where extreme Jty 
weathe~ could lead to the format~on of ·:r:1cb); 

Potential For conUi'"linant transport vi·'l ero:;inn, 
using the U aiversal Soil Less Eq~1;~tion; 

Soil sorptive capacity; 

C atior:. exchange capacity; 

Soil organic contenc; and 

Soil pH. 

The follow.ing contaminant characteristics must be 
included: 

Physical state; 

Viscosity; 

pH; 

pKa; 
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• 

Density; 

Water solubility; 

Henry's Law Constant; 

Biodegradability; and 

Rates of hydrolysis, photolysis and oxidation. 

Where in-situ soil treatment will likely be the remediation, the 
above information and the following additional informat:ioP 
must be provided: 

Bulk density; 

Porosity; 

Grain size distribution; 

=dineral content: 

Soil tnoi stL' re pro tile; 

U ns?.turated hv clraulic conductivi~v: 

Effect of scratificat!on on un"ai:mated flow; ·aud 

1n~iltratiou and evapntranspir:Hion. 

Surf;:~ce Water and Sechment 

T l1c Permittee/Respondent shall conduct a program to characterize the ~urface 
,-;ater bodies likely to be affected by releases from the facility. Such 
ch:u<Jcterization shall include the tollowing activities a:1d information: 

• Description of the temporal and permanent sur bee water bodies 
including: 

Fc'r lakes and estuaries: location, elevation, surface area, iuflow, 
outflow, depth, temperature stratification, and volume; 

For impoundments: location, elevation, surface area, depth, 
volume, freeboard, and purpose of impoundment; 

For streams, ditches, drains, swamps and channels: location, 
elevation, flow, velocity, depth, width, seasonal fluctuations, and 
flooding tendencies (i.e., 100-year event); 

For wetlands obtain any available delineation; 
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• 

Containment measures in place (r:.g., levees, concrete lining, etc.) 

Drainage patterns; and 

Evapotranspiration rates. 

Description of the chemistry of the natural surface water and sediments . 
This includes determining: 

pH; 

total dissolved solids; 

total s•Jspended solids; 

biological oxygen demand: 

alkalinity; 

conductivity; 

dis~oh·ccl oxygcu profiles: 

chemical oxygen Jem~·nd; 

total organic carbon; and 

;;pe:::ifi.c contamin;uH concentrations. 

Description of sediment characteristics including: 

Deposition area; 

Thickness profile; and 

Physical and chemical parameters (e.g., grain stze, demity, 
organic carbon content, ion exchange capacity, pH, etc.). 

4. Air 

The~ Permittee/Respondent shall provide information characterizing the 
climate in the vicinity of the facility. Such information shall include: 

• A description of the following parameters: 

Annual and monthly rainfall averages; 

Monthly temperature averages and extremes; 

Wind speed and direction; 
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• 

Relative humidity /dew point; 

Atmospheric pressure; 

Evaporation data; 

Development of inverswns; ano 

Climate extremes that have been known to occur in the vicinity 
of the facility, including frequency of occurrence. 

}\. description of ropognphic and man-made features that affect air flow 
and emission patterns, including: 

Ridges, hills, or muuntain areas; 

Canyor:s or valleys; 

Surface water bodies (e.g., rivers, lakes, bays, etc.); 

Wind breaks and fores~s; and 

Buildings. 

JK>iE- The above de.>aiptieH.>shordd bf- updr;!ed io ilic·hJr u.'IJ' uirPtudelitzg. that 
t ·perfonn eel.} 

C. S0urce C haracteri ;.;atiou 

jZ\!OTE The imple!1Jt'ntittJ!, a,gnu)' 11tay_/fJC11J.roltrce cbaracteri.zation onlh 
Jj>ccijir units, :/irpesat' <1reas, or other ;;;reas (e.g., rxpo.rlf,~e }atb;JJaj'J) that /lm·e 
l·ee 11 identified L~y the age n '~Y to be of co 11 ;·eJ-r!.] 

The P~rmittee/ResponJent shall collect analytical data to characterize the 
wastes and the areas where wastes have been placed, collected or removed 
including- type:. quantity; physical form; disp•hition (containment or nature of 
disposal); ami any facility characteristics that may affect -.1r have affecrec\ a 
cele(lse (e.g., facility security, engineered barriers). This ~hall include 
quantification of the following specific ch(lracteristics, at each source area: 

1. Unit/Disposal Area/ Area of Concern <:::haracteristics: 

Location of unit/ disposal area; 

Type of unit/disposal area; 

0 Design features; 

• Operating practices (past and present) Including the history of releases; 

• Period of operation; 
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• 

• 

• 

• 

Age of unit/disposal area; 

General physical conditions; and 

Method used to close the unit/ disposal area. 

W asre C haracterisrics: 

Type of waste placed in the unit; 

Hazardous classification (e.g., flammable, reactive, corrosive, 
oxidizing or reducing agent); 

Quantity; and 

Chemical com posi tiou. 

Physical and chemical ch:u;:cteristics; 

Physical form (solid, liquid, gas); 

Physical description (e.g., powder, oily :::.ludge); 

Temperacucc; 

General chem1cal class (e.g., acid, base, solvent); 

Molecul;:r \veight; 

Density; 

Boiling point; 

Viscosity; 

Solubility in water; 

Cohesiveness of the W>lstc; 

Vapor pressure; and 

Flash point. 

Migration and dispersal characteristics of the waste; 

Sorption; 

Biodegradability, biocoucentration, biotransformation; 

Photodegradation rates; 
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Hydrolysis rates; and 

Chemical transformations. 

The Permittee/Respondent shall document the procedures used in making the 
above determinations. 

D. Contamination Characterization 

The Permittee/Respondent shall collect analytical data on ground water, soils, 
surface water, sediment, air, and subsurface gas likely to be affected by releases 
from the facility. This data shall be sufficient to define the extent, origin, 
direction, and rate of movement of contaminant plumes. Data shall include: 

,, time and location of sampling; 

• media sampled; 

• ~oncentrations found; 

cooditions during sampling; and 

<he identity of the individual~; performing rhe 3ampli,1g >1nd analysis. 

"fhe Permittee/Respo:H.ient shall address the following types of cuntamjnation 
:'.c the facility: 

1. Groundwater Contamination 

The Pcrmittee/Resr(Jndent shall condnct a :~roundwater investigatiOil to 
cb<nacteri:T.e any pl•Jr~es of contaminatwn at the facility. This inve:>tigat!on 
sr!:lll, provide the followi!1g infcHnution: 

• 

• 

A description of the horizontal and vertical extent of any immiscible or 
dissolved plume(s) originating from the facility; 

The horizontal ami vertical direction of contaminant movement; 

The velocity of contaminant movement; 

The horizontal and vertical concentration profiles of Appendix IX 
constituents in the plume(s); 

An ::valuation of factors influencing the plume movement; and 

An extrapolation of future contaminant movement over the time period 
specified by the implementing agency. 

The Permittee/Respondent shall document the procedures used in making the 
above determinations (e.g., \Vell design, well construction, geophysics, 
modeling, etc.). 
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[NOTE It may be helpful for the Permittee/ReJpondent to r~fer to applicable 
guidance documents such as "RCRA Ground-water lvlonitoring Technical 
Enforcement Guidance Document (TF£D), "OSWER Directive 9950.1, September 
1986.] 

2. Soil Contamination 

The Permittee/Respondent shall conduct an investigation to characterize the 
contamination of the soil and rock units above the water table in the vicinity 
of the contaminant release. The investigation shall include the following 
information: 

• A description of the vertical a,ld horizontal extent of contamination; 

A description of contaminant 1-nJ soil chemi:::al properties within the 
contaminant source area and plume. This includes contaminant 
solubility, speciation, :J.dsorption, leachability, exchang~ capacity, 
biodegradability, hydrolysis, photolysis. oxidation and other factors 
that might affect cont<tminant migration and transformation; 

Specific contaminant concentrations; 

Velocity and direction of contaminant movern C'nt; anC: 

All extrapolacion of future contaminant ill')Vemenc over the ::me period 
speci fi.ed by the im plcmen ti ng agency. 

~C:1e Permittee/Respondent shall document the procedures used in making the 
<tbove determinations. 

,;·· JCJ TE· ./1n otiy tiral data co /le::!ed 1{11 de r Sectio .'l II!. c. "Sott rce c.~a!'tA'dC rizatio Jl ", 

Number 2. "lf/ a.1te Characteri.•tic /'may be re fez' em I to thi:, JUlio n. Thi.~ tiat,, may 
i;r: I! sed to supplem e;z! t!Jis sr:ction or einn e/lt.r ojihe f;vo .r~dion.r l'f'-~ara'i!!g waste
cr:'aracteri.rtics may be com bined.J 

3. Surface Water and Sediment Contamination 

The Permittee/Rcspoc.dent shall conduct a surface w>~ter investigation to 
characterize contamination in surface water boclies resulting from contaminant 
t:eleases at the facility. The Permittee/Respondent may also be reguircd to 
characterize contamination from storm water runoff. 

'I he ~nvestigation shall include the following information: 

• 

• 

A description of the horizontal and vertical extent of any immiscible or 
dissolved plume(s) originating from the facility, and the extent of 
contamination in underlying sediments; 

The horizontal and vertical direction of ccntaminant movement; 

The contaminant velocity; 
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" An evaluation of the physical, biological, and chemical factors 
influencing contaminant movement; 

An extrapolation of future contaminant movement ovo::r the time period 
specified by the implementing agency; and 

• A description of the chemical and physical properties of the 
contaminated surface waters and sediments. This includes determining 
the pH, total dissolved solids, specific contaminant concentrations, etc. 

'~'he Permittee/Respondent shall document the pr,xedures used in making the 
above determinations. 

4. Air Contamination 

The Permittee/Respondent shall conduct an investigation to characterize the 
particulate and gaseous contaminants released into the ~tmosphere. This 
inveJtigation shall provide the followin?: information: 

A description of the horizontal and vertical direction and velocity of 
~ontaminant movement; 

~ Th~ rate a11d am<lllnt of the rei ease; and 

'l'he che,nical and !J!1j't;ical composition of the contaminants(~) releact::d, 
1ncluding 1:-:orizontal and vertical coc.ccnttarion profiles. 

~'he Permittee/Respondent: shall document the procedures used i~1 ~na!~ing .be 
<1 ;:.ov~ determinations. 

Sebsurface Ga> C ontamin::ttiou 

The Permittct:/Re~pondenc shall conduct an investigation to characterize 
subsurface gases emitted from buried hazardous waste and hazardous 
constituents in the ground water. This investigation shall include the following 
infarm,-,tion: 

A description of the horizontal and vertical extent o[ subsurface gas 
migration; 

• The chemical composition of the gases being emitted; 

Th~ rate, amount, and density of the gases being emitted; and 

• Horizontal and vertical concentration profiles of the subsurface gases 
emitted. 

The Permittee/Respondent shall document the procedures used in making the 
above determinations. 

E. Potential Receptor Identification 
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The Permittee/Respondent shall collect data describing the human populations 
and environmental systems that currently or potentially are at risk of 
contaminant exposure from the facility. Chemical analysis of biological 
samples may be needed. Data on observable effects in ecosystems may also be 
required by the implementing agency. The following characteristics shall be 
identified: 

1. Local uses and possible future uses of ground water: 

• 

• 

Type of use (e.g., drinking water source: municipal or 
residential, agricultural, domestic/non-potable, and industrial) 
and 

Location of ground water users including wells and discharge 
areas. 

2. Local uses and possible future uses of SJrf.tce waters charactetized in the 
"Environmental Setting'' oc "Contat"rlination Characterization" s~ctions 
above: 

~ Domestic and municipal (e.g., potable and lawn/gardening 
watering); 

Rtcreational (e.g., swimming, fishing); 

i\gricultural; 

Iudustrial; and 

• Environmental (e.g., tish ~.nd wildlife propagation) . 

• : 1 • J\utl1orlzed or unauthorized hu1nan use of or access to th~ f~"cility and 
adjacent lands, including but not limitr:d to: 

• 

• 

• 

• 

Recreation; 

Hunting; 

Residential; 

Commercial; 

Zoning; and 

Relationship between population locations and prevailing wind 
direction. 

4. A demographic profile of the people who use or have access (authorized 
or unauthorized) to the facility and adjacent land, including, but not 
limited to: age; sex; sensitive subgroups; and environmental justice 
concerns. 
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5. A description of the ecology of the facility and adjacent areas, including 
habitat and species present and expected to be present. 

6. A description of the biota in surface water bodies on, adjacent to, or 
affected by the facility. 

7. A description of any state and federal endangered or threatened species 
(both proposed and listed) near the facility. 

Section IV: Preliminary Evaluation of Corrective Measure Technologies by 
Laboratory or Bench-Scale Studies [optional) 

The Permittee/Responcent may conduct laboratory and/or bench scale studies 
to determine the applicability of a corrective me:-1.~ure technology or 
technologies to facility conditions. These scudies may be conducted at any 
rime during the RFI; the intent is to coller:t information that will be useful in 
evaluating potential technologies and to conduct additional studies when 
sufficient data is available and useful. The Permittee/Respondent shall analyze 
~he technologies, based on literature review, vendor contracts, and past 
experience to determie~ the testing requirements. 

[NOTE: A.p,ben di.Y F pre.ren ts dan dard s,eo/!lgi.: Jr1tq rt:quirem en t.rfor con.rideratio:r 
,',; th~ ta/.wology Jeci.rion proceJ·J, ,md /~hpet~di:;/l.pnvides refere;ueJjor t~ch;;ical 
:;.rsistanc.: (e.g., 'C:tidance for Condurtiny, Rem ?dial lnvesrigation:; and H'aJibi!ity 
";tudi(':; Under CBRCL4''_ C/1aprer J}.l 

The Permittec/ResponJent ':>hall develop a testir•g plan identifYing the type(s) 
<1nd goal(s) of the ~tudy or studies, the level of e{~ort needed, and the 
procedures to be used for data management and interpretJ.tion. 

Upon completion of the testing, the Permittee/Respondeilt shall evaluate the 
testing results to assess the technology or techn()logies with respect to rhe site
specific questions identified in the cest plan. 

The Permittee/Respondent shall prepare a report sun1marizing the testing 
program and its results (if studie~ are performed), both positive and negative. 

Section V: Investigation Results and A.nalysi~ 

The Permittee/Respondent shall prepare an analysis and summary of all facility 
investigations and their results. The investigation data should be sufficient in 
quality (e.g., quality assurance procedures have been followed) and quantity to 
describe the nature and extent of contamination, potential threat to human 
health and/or the environment, and to support the Corrective Measures Study 
and/or ISMs. 

A. Data Analyois 

The Permittee/Respondent shall analyze all facility investigation data outlined 
in Section III and prepare a report on the type and extent of contamination at 
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the facility including sources and migration pathways. The report shall describe 
the extent of contamination (qualitative/quantitative) in relation to 
background levels indicative for the area. 

B. Media Cleanup Standards 

The Permittee/Respondent shall provide information as required by the 
implementing agency to support the agency's selection/development for media 
cleanup standards of any releases that may have adverse effects on human 
health and the environment due to migration of waste constituents. Media 
cleanup standards are to contain such terms and provisions as necessary to 
protect human health and the environment, including, the provisions stated 
below. 

[NOTE: lm plem e.<J ting agencies sho u!rl deten11 in e 11/ hich of the fo !lo 1V z'ng items 
under 1 through 4 below are necessary on t.1 site-Jpecific basi.r.] 

1. Ground-water Cleanup Standards 

The Permittee/Respondent shall provide information to support the 
j crrplementir.g agency's selection/ development of ground-water cleanup 
o<;tndards for all of the Appendix IX constituents found in '::he ground water 
during the Facility Investigation (Sectic·n HJ). The implementing agency may 
:··::quire the following information: 

• 

• 

For any constitueGts for which an MCL has been promulgated 
under the Safe Drin~ine; Water Act, the MCL value; 

Background concentration of the constilU'=nt in the ground 
water; or 

An a1terna~e standard (.:.g., an alternate concentration limit 
(ACL) for a regulated unit) to be approved by the implementing 
agency. 

2. Soil Cleanup Standards 

'Th{~ Permittee/Respondent shall provide information to support the 
ia;plementing agency's selection/development of soil cleanup standards. 
Th~ implementing agency may reqmre the following information: 

• 

• 

• 

The volu!lle and physic;:~] and chemical characteristics of che 
wastes in the unit; 

The effectiveness and reliability of containing, confining, and 
collecting systems and structures in preventing contaminant 
migration; 

The hydrologic characteristics of the unit and the surrounding 
area, including the topography of the land around the unit; 
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• 

• 

.. 

• 

.. 

The patterns of precipitation in the region; 

The existing quality of surface soils, including other sources of 
contamination and their cumulative imp'lcts on surface soils; 

The potential for contaminant migration and impact to the 
underlying groundwater; 

The patterns of land use in the region; 

The potential for health risks caused by human exposure to 
waste constituents; and 

The potential for damage to domestic animals, wildlife, food 
chains, crops, vegetation, and physical structures caused by 
exposure to waste constituents. 

j_ Surface \\later and Sediment Cleanup Standards 

The Permittee/Respondent shall provide information to support the 
_;mplcmenting agency's selection/development of surface water and sediment 
dt:anup srandards. The implementing agency may require the following 
:nformatiorl: 

• 

• 

• 

, 

• 

• 

• 

Tbe ~rolu'.-rle and physical and chemic.1l characteristics oi the 
was res in the unit; 

The effectiveness aud reliability 01- cont:lining, confining, and 
collecting systems and structures in preve11ting contamin1.11t 
.-r,igr:1.tion; 

The hydrologic characteristics of the uuit and the surrc::unding 
~trea, including the topography of rhe land around the unit; 

The patterns of precipitation in the region; 

The quantity, quality, and direction of ground-water How; 

The proximity of the unit to surface waters; 

The current and potential uses ot nea..:by surface waters and any 
water quality standards established for those surface waters; 

The existing quality of surface waters, including other sources of 
coutamination and their cumulative impacts on surface waters; 

The potemial for damage to domestic animals, wildlife, food 
chains, crops, vegetation and physical structures caused by 
exposure to waste constituents; 

The patterns ofland use in the region; and 
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• The potential for health risks caused by human exposure to 
waste constituents. 

4. Air Cleanup Standards 

The IJermittee/Respondent shall provide informatioP.. to support the 
implementing agency's selection/development of air cleanup standards. The 
ir~1plementing agency may require the following information: 

• 

• 

• 

·• 

• 

The volume and physical and chemical characteristics of the 
wastes in the unit, including its potential for the emission and 
dispersal of gases, aerosols and particulates; 

The effectiveness and reliabilitv of svstems and structeres to 
reduce or prevent emissions of haza~dou~ constituents w the air; 

The operating characteristics of the unit: 

The atmospheric, meteorological, and topographic 
characteristics of the unit and the surrounding are:=t.; 

The existing quality of the air, i.nclDding ocher so:Jrccs of 
contamination and thei:- cumulative impact on the air; 

The potei1tial for health risks caused by human cxpo:mr~ to 
w~~~re constituents; and 

The potential fat damage to do1nestic animals, w:i.ldli fe, cmp~i, 
vc:gctatior:., and physical structures r:aused by exposure: to waste 
consutuents. 

r:; Othe~ Relevaut Cleanup Standards 

The Permittee/Respondent shall identify all relevant <tnd applicable standards 
for the protection of human health and the environment (e.g., National 
Ambient Air Quality Standards, Federally approved state water quality 
standards, etc.). 

C:. Analysis ofRisk [optional} 

The implementing agency may require the Permittee/Respondent to p<qnre 
an analysis of risk at che facility. This analysis may include ecological as well 
as human health risk. Generally a baseline risk assessment would be conducted 
during the R.FI stage with further analysis occurring during the CMS stage. 

(NOTE While some implementing agenciesmqy require the Permittee/Respondent 
to conduct a risk assessment, the policy on conducting risk assessments in the 
rorrectit'e action program is evolving. Currently, their use is optional at the 
discretion of the implementing agency and should be based on site-spec~fic 
conditions. AppendixG presents a list of available guidance for conductin,g risk 
assessm en tJ.j 
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Section VI: Progress Reports 

The Permittee/Respondent will, at a minimum, provide the implementing 
agency with sigued [monthly, bimonthly, or quarterly] progress reports. These 
reports may be required to contain the following information, but agency 
requirements are not limited to this list: 

1. A description and estimate of the percentage of the RFI completed; 

2. Summaries of all findings in the reporting period, including results of 
any sampling and analysis; 

j. Summaries of all changes made in the RFI during the reporting period; 

LL Summaries of ell contacts with represeut:ttive of the local community, 
public interest groups or State government during the reporting period; 

:..J. Summaries of all contacts made regarding acces~ to aff-site property; 

'). Summaries of all problems encountered dt'ring the reporting period: 

-; Actiou~ b~ing takf:n to recti(f probleilts: 

f:. Charlges in releiT:i'1t per~onncl during tl1c reporting period; 

). Drojc::ted wu;~: ±rJr the next reporting !Jeriod; ;1nd 

; c:. Cc·?i~s c t (biiy reports. iuspection repons, laboratory/m~>UitcJting data, 
e~c. 

St:cticr1 \TI.H: Ptopo~>cd Srhecble 

The Per1nittee,'Responcent will provide the impleme1ning agency 
\,.;.th RFI reports according to the following schedule: 

.E3f.iliu Submission 

Descripnon of C: urtent 
Conditions 
(Section I) 

RFI Worl\:plan 
(Section II) 

Draft RFI Report 
(Sections Ill and V) 

Final RFI Report 
(Sections III and V) 
comments on Draft RFI 
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[DATE] 

jDATEJ 

[NUMBER] days after 
RFI W orkplan Approval 

[NUMBER] days after 
the implementing agency 

Report, (date 



of approval 
of the CMS 

Laboratory and Bench
Scale Studies 
(Section N) 

may be tied to this submittal 
W orkplan, if required,) 

Concurrent with Final RFI 
Report 

Progress Reports on [MONTHLY, BI-
Sections I through V MONTHLY, other] 
free Section VI abovefor guidance on progress reports./ 
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Chapter IV: Corrective Measures Study 

In traduction 

The purpose of the Corrective Measures Study (C MS) portion of the RC RA 
corrective action process is to identify and evaluate pote11tial remedial alternatives for 
the releases that have been identified at a facility. The scope and requirements of the 
CMS, however, need to be balanced with the expeditious initiation of remedies and 
rapid restoration of contaminated media, both major goals of the RCRA corrective 
action program. In keeping with these goals, the implementing agency may allow a 
streamlined approach to remedy selection, eua.bling a facility to move from facility 
investigatioJJ. to corrective measures implementation more rapidly. Information 
gathered during the implementation of ISMs should be used to augment the CMS and 
avoid duplicative efforts. Aspects of the implemented ISMs may be viewed as an early 
and focused t::;l\fS. In some cases, the ISMs m'ly substitute tor the final C~1S/C:Ml 
after review and approval by the implementing agency. The Perm~ttee/Respoudent 
shall f11rnish all personnel, materials, and services necessary for, or incidental to. 
performing th~ CMS. 

It is anticipated that Permittees/Respondents oflarger sites with complex 
·~nvironmental problems may need to evaluate several alternative remedial approaches 
jn determining the most appropriate remedy for the facility. For otl-ter RCRA 
facilities, howc:ver, it may be appropriate for the implementing agency to i'.llow the 
Permittee/R.espondenc to evaluate only oue altern2.tivt':. 

S~udi:'S needed for developi11g sounc:, environmentally prot<::ctive remedies tna)r he 
relatively straightforw:-.rd at some RCRA facilitie>, and may not require exten~ive 
evaluation of a number of remcdi;1l alternative.::. Such '\;trea <nLined" C MS'" can bt:: 
tailored to fit the complexity and scope of the remedial :;ituation presented by the 
faciliry. Fo~ example, if the environmental problems at a facility were limited to a 
small :nea of soils with low-level ::ontamination, the CMS mighr be limited r_o <'. 3:ugle 
treatment approach that is known to be effective for such types of contamination. In 
a different situal~on, such as with a large municip<d-type laacifill, it may be obvious 
that the source control elen1ent of the Cl\IS should be focused on containment 
options, while contaminated media remediation may require more extensive study. It 
is anticipated that a streamlined or highly focused CMS may be appropriate in the 
iollowing types of ~ituat~ons: 

1. "Low risk" facilities. Facilities where environmental pr,-:>blems are 
relatively small, and where release~ present minimal exposur~ concerns. 
Such facilities might have limited on-site ~oil co11tamination. 

2. High quality remedies proposed by the Permittee/Respondent. The 
Permittee/Respondent may propose a remedy which is highly protective 
(such as an action which would remediate to non-detectable levels) and 
which is consistent with all other remedial objectives. 

3. Facilities with straightforward remedial solutions. For some contamination 
problems, standard engineering solutions can be applied that have proven 
effective in similar situations. An example might be cleanup of soils 
contaminated with PCBs by excavation, removal and treatment, then 
disposal. . 
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4. Phased remedies. At some facilities the nature of the environmental 
problem will dictate development of the remedy in phases, which would 
focus on one aspect (such as groundwater remediation) of the remedy, or 
one area of the facility that requires immediate measures to control further 
environmental and human exposure problems. In these situations, the 
CMS could be focused on that specific element of the overall remedy, with 
follow-up studies a~ appropriate to deal with the remaining remedial needs 
at the facility. Such studies should be documented in later CMS phases. 
For particularly large facilities, several phases should be designated. 

ft is :tlso recognized that, in contrast to the above situations, some facilities with 
7ery extensive or highly complex environmental problems willlikeiy require an 
assessment of a number of alternative remedial technologies or approaches. The 
following are examples of situations which would likely need relatively extenstve 
:tudiF:s to be done to support sound remedy sdectiou decisions: 

1. "High risk" facilities with complex remedial solutions. Such facilit~es 
rnighr have large volumes of both concentrated wastes and contaminated 
soils, tor which several treatment technologies could be applied to achieve 
varying degrees of effectiveness (such as reduction of toxicity or volume), in 
c:onjunction 'Vith rlifferent types of containmenc systems for residuals. 

2. Contaminant problems for which several differeGt approaches are 
practicable. There may be several. quite distinct technical appro<>-ches tor 
remediating a problem at a faciliry, each of which offers varying degrees of 
long-term reliability, and could be implemented over differcm ~ime frames. 
l.:n such case;;, remedy selection decisions will necessarily involve a difficult 
balancing of competing goals and interests . .:luch decisions must be 
supported with adequate information . 

.). Fa..::ilities fCJr \vhich innovative treatment technologies 111ay lJe viaole. 

In ad.C:ition to the above examples of situations calling tor eirher a limikd, or 
relatively complex CMS, other studies will fall in the middle of that range. Given the 
wide range of possibilities for structuring the CMS, this guidance encourages the 
implementing agency to focus the evaluation on appropriate remedies, tailoring the 
scope <Jnd substance of the study to fit the compJ.exity of the situation. It will also be 
;:he respc>Usibility of the implementing agency to determine what level of evaluation 
and documentation is necessary in order to support the ultimate remedy selection for 
the facility. 

The implementing agency has the discretion to not require sections of the plan 
and/or report that are specified in this guidance, in those site-specitic situations where 
all the requirements may not be appropriate. The implementing agency also may 
require the Permittee/Respondent to conduct additional studies beyond what is 
discussed in the scope of work in order to support the C MS. The 
Permittee/Respondent will furnish all personnel, materials and services necessary to 
conduct the additional tasks. 
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[NOTE With certain exceptions, the provisions set out in .rections I through IV are 
intended as guidance, and these proviJions shou/tl bejust~fiable and tailored to site-spec{fic 
conditions when incorporated into perm its or order.r. The exceptions are certain provisions 
1vhich are based on spec~c regulator] or statutory requirements applicable to permitting. 
Regulatory and statutory requirement.r are binding and do not require site-specific 

jH.rtijication. "4pplicable requirement.> include: public notice requirements specped in 40 
CFR subpart D and requirements in 40 CFR §264.101. The following Scope of Work 
(SO W)for the Corrective Measures Study is intended to be afle:xible document capable of 
addressing both sim pie and complex site situations.] 

Scope of Work for a Corrective Measures Study (CMS) 

Purpose 

The purpose of the Corrective Measures Study (CMS) portion of the RCRA 
::orrective action process is to .identifY and eval.uate potential remedial alternatives for 
~\c releases that have been identified at a facility. 

Scope 

A C orrecti\'e ivlcasurcs Study \'(7 orkplan and Corrective .\Jea~ures Sturly Report 
:.:.:c:, u~1l":'~~ 0t~1erwise speciried by the implementing agency, required element<; of the 
CM~. The CMS consists of the rollowing compor!ents: 

B 

C. 

D. 

E. 

F. 

G. 

s~ctioc III: 

Section N: 

Corrective ~\![easurcs Study \'Vorkplan 

(ntroductinn /Purpos~ 

De~::ripricu of C srter~t C onditioas 

Corrective "'\ ction 0 hjectives 

Identification, Screening and Development of Corrective Measure 
A I ternative~ 

Evaluation of A Final Corrective Measure Alternative 

Recommendation by a Permittee/Respondent for a Fina1 
Corrective Measure Alternative 

Public Involvement Plan 

Progress Reports 

Proposed Schedule 
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Section I: Corrective Measures Smdy W orkplan 

The Corrective Measures Study (CMS) Workplan may be required by the 
implementing agency. If required, it shall include the following elements: 

l. A site-specific description of the overall purpose of the Corrective Measure 
Study; 

2. A description of the corrective measure objectives, including proposed 
target media cleanup standards (e.g., promulgated federal and state 
standards, risk Jerived standards) and points of compliance or a description 
of how a risk assessment will be performed (e g., guidance documents); 

J. 1\ descripcion of the specific corrective measur~ technologies and/or 
corrective measure alternatives which will be studied; 

~l A description of the general appro-ach to inv-=stir;ati.,.g and evaluating 
potential corrective measures: 

5. A detailed description of any proposed pilot, laboratory and/ or bench scale 
st,_Idie~; 

[.l\JOTE /~'Jpqndi>.,_·/lprovideJ· re/er<'ncesfor technical asJistance (e.g., "Guidance 
jo;· C(lll dttcti n<~ Ran ea'i(1i Inv':rtigatio n sa!! d Fe :J.oi f,iJi ty Ji11dies U '' Jqr 
CERCLA"- Ct,1ptcr 5.~ 

6. A proposerl out:.in'..: for the CMS Report lllclt-.ding ~l dr~scri!Jtion r~f how 
intc>rmation will be presented; anti 

"/. A descript~on of overall project managemc:nt including overall :tpfJrO<lch, 
leveL of amhority (include organiz;<tion chart), lin2s of cGrnrnunic:acto:t, 
project scheJule~, budget and pr-:.-sonoel. Include a description of 
quqJifications for personnel directing or performing tne work. 

Section II: Corrective Measures Study Report 

-~'he C orrecriv:: Measures Study (C MS) Rep crt shall include the following ele,1:.ents: 

A. Introduction/Purpose 

The Perminee/Respondent shall describe the purrose of the document and 
provide a summary description of the project. 

B. Description of Current Conditions 

The Permittee/Respondent shall include a brief summary /discussion of any 
new information that has been discovered since the RFI current conditions 
report was finalized. This discussion should concentrate on those issues 
which could significantly affect the evaluation and selection of the 
corrective measures alternative(s). 

[NOTE The implementing agency may allow the Permittee/Respondent to 
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reference the RFI cttrrent conditions report in liett of additional discttssion in 
this sectio n.l 

C. Media Cleanup Standarcis 

The Permittee/Respondent may propose media cleanup standards. The standards 
must be based on promulgated federal and state standards, risk derived standards, 
all data and information gathered during the corrective action process (e.g., from 
interim measures, RC RA Facility Investigation, etc.), and/ or other applicable 
guidance Jocuments. lf no other guidance exists for a given c:outaminant and 
media, the Permittee/Respondent shall propose and justify a media cleanup 
standard. 

[NOTE The implementing agency may set cleanttp standards before the C1'vL'l stage. 
The information to sttpport the agen~y 's decision m i~Y be :ttbm it ted by the 
Permittee/Respondent as part of the investigation ana[ysis (reeJectign 1,/ 1f the R_Fi 
:·cope of work). The Permittee/Respoi!dent may propose to modify /he media cleanup 
standards dttring the CMS. .As a resttlt of this or other new information, the 
int p!e:n en ting agen CJ' may modify the clean ttp standards. 1-'zttal media cleanup 
!it~nt!tlrdsare determined by !he im,fJiementin~r, v,P,<'-''"Y ;vhen the remedy is.relec!ed and 
~;r.: '·' j{lfm 1: '1 !t:d itt th:: Jtaten en to f lJa.risj Re.rpo il se h Com men t.r (JB/ RTC) or perm it 
.~IJ&d~j!cation.J 

u. kkntifi.catwn, Screening, and Developme;1t of Corrective :Mea31.1re 
A ltfO:rnatives 

J. lden~ification: List an.d briefly describe put~ntially applic;~ble 
technulogi.·.·s f..:H each affected medi;~ chat may be used to achieve the 
coaenive actton objectives. Tl:e Permittee/Rcspc.nrlcnr shon[c! 
con;;id~r including a table that Sl1Jl1Pl;>_rizes tb-: avail<Jble 
[echt:ologies. Depending on the site-~pecitlc situatio:1, the 
implementing agency may require the Permittee/Respondent to 
consider additional technologies. 

The rermittce/Respondeut should consiJer irulO'lativ;? treatrnem 
technologies, especially in situations \Vhere rhere are a limited 
number of applicable corrective measure technologies. Innovative 
technologies are defined as those tEchnologies utilized for 
remediation other than incineration, solidification/stabilization, 
and pumping with conventional treatment for contaminated 
groundwater {see Appendix C). Innovative treatment technologies 
may require extra effort to gather information, to analyze options, 
and to adapt the technology to the site-specific situation. 
Treatability studies and on-site pilot scale studies may be necessary 
for evaluating innovative treatment technologies. 

2. Screening [optional]: When the Permittee/Respondent is required 
to, or chooses to, evaluate a number of corrective measures 
technologies, the Permittee/Respondent will evaluate the 
technology limitations to show why certain corrective measures 

51 



technologies may prove unfeasible to implement given existing 
waste and site-specific conditions. 

Likewise, if only one corrective measure alternative is being 
analyzed, the Permittee/Respondent must indicate any 
technological limitations given waste and site-specific conditions at 
the facility for which it is being considered. The Permittee/ 
Respondent should consider including a table that summarizes these 
findings. 

~'- Corrective Measure Development [optional]: As required by the 
implementing ager1cy, the Permittee/Respondent shall assemble the 
technologies that pass the screening step into specific alternatives 
that have potential to meet the corrective action objectives for each 
media. Options for addressing less com?lex sites could be relatively 
straight-forward and may only require evaluation of a single or 
limited number of alternatives. 

Each alternative may consist of an individual technology or a 
combination of technologies used in sequence (i.e., treatment train). 
Depending on the site specific situation, different alternatives may 
be cons!dered for separate areas of the facility. List and briefly 
describe each corrective measure alter,1ative. 

~ Evalu,lttu!l of a Final Corrective ·\1easure Alrernative 

?or <:-:tch r-.:.nedy which warrants a more <it~[ailed ..:valuat!o:I, iacludtilg 
:~wse situation.:: when only one remedy is being propmed, the 
?erl!'.ittee/Re~pondent shall provide detailed documentation ofh0w the 
putential remedy will com!Jly with each of the standards listed below. 
The~e standards reflect the major technical components of ::crnedie..; 
1.11cluding cleanup of releases, source control and managerr.er1t of wastes 
tha:: are generated by remedial activities. The specirl.c star1dard-; are 
provided below. 

1. Protect human health and the environment. 
2. Attain media cleanup standards set by the implcmen ting 1gency . 
. ). Control the source of releases :-o as to reduce nr eliminate, t<., the 

extent practicable, further releases that may pose a threat to human 
health and the environment. 

4. c omrly with any applicable standards for mauz.gement of wastes . 
.). Other Factors. 

In evaluating the selected alternative or alternatives the 
Permittee/Respondent shall prepare and submit information that 
documents that the specific remedy will meet the standards listed above. 
The following guidance should be used in completing this evaluation. This 
guidance provides examples of the types of information that would be 
supportive; the implementing agency may require additional information. 

1. Proten Human Health and the Environment 
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Corrective action remedies must be protective of human health and the 
environment. Remedies may include those measures that are needed to be 
protective, but are not directly related to media cleanup, source control, or 
management of wastes. An example would be a requirement to provide 
alternative drinking water supplies in order to prevent exposures to releases 
from an aquifer used for drinking water purposes. Another example would 
be a requirement for the construction of barriers or for other controls to 
prevent harm arising from direct contact with waste management units. 
Therefore, the Permittee/Respondent shall include a discussion on what 
types of short term remedies are appropriate for the particular facility in 
order to meet this standard. This information should be ptovided in 
:1ddition to a discussion of how the other corrective measure alternatives 
meet this standard. 

2. A(tain Media Cleanup Standards Set by the tmplernenting .Agency 

R~medies will be required to attain media clearmp standards ~,et ;Jy the 
implementing agency which may be derived from existing state or federal 
regulations (e.g. groundwater standards) or oth~r standards. The media 
cleanup standards for a remedy will often play a large role in determining 
the extent of and technical approaches to the remedy. In some cases, 
ce.ct1i n technic~~ aspects of the remedy, s~1ch as the pr~ctical capabilities of 
1.·emedial techlwlogies, may int11Jence tc:, son~e ;Iegree the media cleanup 
sLwdarJ~ tlnt ar-: established. 

As p::o.n of the :1ccessary information t~')r ~atidying this requirctHCilt, the 
Permittee/Respondent shall aJdre~s wherher the potential remedy Yv~U 
.tchieve the prdi,nin~ry remediation objective as identified oy the 
implemcming agency as ·.vell as other, alternative remediation objectives 
that may be propos~cl by the Permittee/Respondent. The 
Pcmittee/Respondent shali also includ~ au ·~~tim:1te of the time frame 
ner:'.'SS'lry to': each alternative to med these ~ta11dards. 

C outrol the Sources of Releases 

A critical objective of any remedy must be to stop further ::nviroumental 
Jegradacion by controlling or eliminating further releases that may ?ose a 
threat to human health and the environment. Unless source contrcl 
measures are taken, efforts to clean up releases may be ineffective or, at 
Lest, will e3~cntially involve a perpetual cleanup. Therefore, ail effective 
source control program is essential to ensure the long-term effectiveness 
<end protectiveness of the corrective action program. 

The source control standard is not intended to mandate a specific remedy 
or class of remedies. Instead, the Permittee/Respondent is encouraged to 
examine a wide range of options. This standard should not be interpreted 
to preclude the equal consideration of using other protective remedies to 
control the source, such as partial waste removal, capping, slurry walls, in
situ treatment/stabilization and consolidation. 

[NOTE IPhen ez,aluatingpotential alternatives, further releases from souras of 
con tam in ation are to be con trolled to the extent practicable. This qualifier is 
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intended to aaoun t for the techn icallim itation s that may in some cases be 
encountered in achieving ejfective StJUrce control. l"orsome very large landfills, 
or large areas of widespread soil contamination, engineering solutions such as 
treatment or capping to prevent further leaching may not be techn ical(y 
practicable, to eliminate further releases above health-based contamination 
levels. In such cases, .rource controls may need to be combined with other 
measures, such as plume management or e.'<)Josure controls, to ensure an ~ffective 
and protective remedy.] 

1\s part of the CMS Report, the Permittee/Respondent shall address the 
issue of whether source control measures are necessary, and if so, the ty?e 
of actions that would be appropriate. Any source control measure 
proposed should include a discussion on how well the method is 
anticipated to work given the particdar situation at the facility and the 
known trar:k recorJ of the specific technology. 

4. Comply With Any Applicable Standards for .Management ofWastes. 

The Permittee/Respondent shall include a discussion of how the specific 
waste management activities will be conducted in compliance with all 
applic1.ble state or federal regulations (e.g., closure n.:quirements, land 
disposal restrictions). 

:_:,_ Cthe1 Factors 

There are five general factor~ th:tc will be considered a~ appropriat,c by the 
implementing agency in selecting/approving a !"emedy that m~ets the four 
standards listed above. The~c iacto;,·~ represent a combination of te::.:hnical 
m~::tsures and tnanagement contr•)ls for addressing the environment~[ 
t-'roblems at the facihty. 'fhe fivc: ~ene:-al decision factors include: 

a. Long-term reliability and effectivene~s; 
!-:>. Reduction in the toxicity, mobility or volume of wastes; 
c. Short-term effectiveness; 
d. Implementability; and 
P Cost. 

The implementing agency may request the Permittee/ResponJenc to 
provide additional information to "up port the use of these factors in the 
evaluation of viable remedial alte;:natives. Examples of the types of 
information that may be requested arc provided below: 

z. Long-term Reliability and Eff~ctiveness 

Demonstrated and expected reliability is a way of assessing the risk 
and effect of failure. The Permittee/Respondent may consider 
whether the technology or a combination of technologies have 
been used effectively under analogous site conditions, whether 
failure of any one technology in the alternative would have an 
immediate impact on receptors, and whether the alternative would 
have the flexibility to deal with uncontrollable changes at the site 
(e.g., heavy rain storms, earthquakes, etc.). 
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Most corrective measure technologies, with the exception of 
destruction, deteriorate with time. 0 ften, deterioration can be 
slowed through proper system operation and maintenance, but the 
technology eventually may require replacement. Each corrective 
measure alternative should be evaluated in terms of the projected 
useful life of the overall alternative and ofits component 
technologies. U sefullife is defincd as the length of time the level of 
effectiveness can be maintained. 

b. Reduction in the Toxicity, Mobility cr Volume of Wastes 

As a general goal, remedies will be preft-rred that employ 
techniques, such as treatment technologies, that are Gipable of 
eliminating or substantially reducing the inherent potential for the 
wastes in SW!'v[U.s (and/or contaminated tTledia at the facility) to 
cause future environmental releases or other risks to human health 
and the environment. There may be some situations where 
acl1ieving :;ubstantial reductiom in toxidty, mobility or volume 
may not be practical or even desirable. Examples might include 
large, municipal-type landfills, or wastes such as uaexploded 
munitions that ·would be extremely dangerous t0 handle, and for 
which the short-t~rm risks of treatment o11tweigh pCJtential ~ong
term henefi ts. 

Estimates cf how much the corrective r::.."lC~tsures alternatives will 
reduce the waste toxicity, volume, and/or tnClhility may be helpful 
in app~ying this factor. This may be done through a comp.uimn of 
initial 3ite conditions to expeCted post-corrective meamre 
conditions. 

(. Short-term Eft~ctiveness 

Short-term effecti\reness may Le particularly relevant wheu remeoial 
activities will be conducted in densely populated area3, or where 
waste characteristics are such that risks to workers or to the 
environment are high and special protective measures are needed. 
Vossible factors to consider include fire, explosion, exposure to 
hazardous substances anci potential threats associated with 
treatment, excavation, transportation, and redisposal or 
containment of waste nuterial. 

ci. Implementability 

Implementability will often be a determining variable in shaping 
remedies. Some technologies will require state or local approvals 
prior to construction, which may increase the time necessary to 
implement the remedy. In some cases, state or local restrictions or 
concerns may necessitate eliminating or deferring certain 
technologies or remedial approaches from consideration in remedy 
selection. Information to consider when assessing implementability 
may include: 
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1. The administrative activities needed to implement the 
corrective measure alternative (e.g., permits, rights of way, 
off-site approvals, etc.) and the length of time these activities 
will take; 

2. The constructibility, time for implementation, and time for 
beneficial results; 

3. The availability of adequate off-site treatment, storage 
capacity, disposal services, needed technic;>.! services and 
materials; and 

4. The availability of prospective technologies for each 
corrective me~sure 'llternative. 

e. Cost 

The relative cost of a remedy may be an apt:nopriate 
consideration, especially in those situations where several 
different technical alternatives to remediation will offer 
equivaleo t protection of human health and the environment, 
but may vary widely in cost. How ever, in ~hose situations 
•.vher.-; only one remtdy is bein~ proposed, the issue of cc.s~ 
\vodci not need to be considered. C c•st estimates couid 
include costs for: enginee~ing, sire i'rcpAration, construc~ion, 
nutcrials, labor, sampling/analysis, w~ste 
r.;::m·ag::ment/ dispo::.al, permitting, health ·,:nd safety 
tJ1ca:mre2, training, opc.cation and maltlteflill1C~, etc. 

1' Recorn;neudatioc. by Permittee/Respoudent for ·J Fi•!al Cor .. :ectivc i'vie:tsure 
Alternative 

,.-. 
\.._!". 

In the CMS Report, the Permittee/Respondent may recommend a 
preferred remedial alternative for consideration by the implementing 
agency. Such a recommendation should include a description and 
suppo.cting ration:tle for the proposed remedy, consistent with the remedial 
:;tandards and the decision factors discussed ahove. Such a r~commenda::ion 
is not required and the implementing age~1cy still retains the role of remedy 
selection. 

Public involvement Plan 

After the CMS has been performed by the Permittee/Respondent and the 
implementing agency has selected a preferred alternative for proposal in the 
Statement of Basis, it is the agency's policy to request public comment on 
the Administrative Record and the proposed corrective measure(s). 
Changes to the proposed corrective measure(s) may be made after 
consideration of public comment. The implementing agency may also 
require that the Permittee/Respondent perform additional corrective 
measures studies. If the public is interested, a public meeting may be held. 
After consideration of the public's comments on the proposed corrective 
measure, the agency develops the Final Decision and Response to 
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Comments (RTC) ro document the selected corrective measure, the 
agency's justification for such selection, and the response to the public's 
comment. Additional public involvement activities may be necessary, 
based on facility specific circumstances. 

[NOTE Notice requirem en tsfor perm its are set out at 40 Cl-'~ Part 270 

Jubpart D. See RCRAPubiic Involvement Manual [EPA/530-R-93-006, 
September 1993 for further guidance.] 

SectioE HI: Progress Reports 

The Permittee/Respondent will, at a minimum, provide the implementing agency 
with signed [monthly, bimonthly, or quarterly] progress report~. These reports 
may be req~ired to conta~n the following informaticn, ::r.1t agency requirement~ 
are not limited to this list: 

1. A descriptioP ar:d est~mate of the percentage of the C:MS complet~d; 

2. Summaries of all tindings in the reporting period, including results of any 
pilot studies·. 

2•. Smumari,::s of ,t/1 ch.wge:: rn;de iu the CMS during the reponieg pc;:ioJ; 

'~. ~~ummaries of r:/.' cont7.cts with rcpres~r,tativ.e of the ]()(a[ com,nu.1ity, 
pubFc intere~t groups or State government du.::ing c:1e repor;:ing period; 

r 
(..•. 

8. 

9. 

10. 

Summaries ot <~,'1 coatacts m?de rcga.cding accc6s to off-site property. 

~'ummari.es of ,J!/ problems encountered duricg the :.:eporting fKri._:c_l.: 

f\ ctions being taken to rectify problems; 

Changes in relevant p'=rsonnel during the reporting penod; 

Projected work for the next reporting period; ancl 

Copies of daily reports, inspection report~, labora.tory /monitoring da~ca, 
etc. 

~~ection 1V: Proposed Schedule 

The Permittee/Re,pondent will provide the implementing agency wirh CMS report" 
~.ccording ro the following ~chedule: 

Facility Submission 

CMS Workplan 
(Section I) 

Draft CMS Report 
(Section II) 

[DATE] 

[NUMBER] days after 
CMS Workplan Approval 
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Final CMS Report 
(Sections II) 

[NUMBER] days after 
the 1mplementing agency 
comments on Draft CMS Report 

Progress Reports on [MONTHLY, BI-
Sections I and II MONTHLY, other] 
[see Section III above for guidance on pro,gress reports./ 
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Chapter V: Corrective Measures Implementation 

Introduction 

The purpose of the Corrective Measures Implemeutation (CMI) portion of the 
RCRA corrective action process is to design, construct, operate, maintain and monitor 
the performance of the corrective measure(s) selected by the implementing agency. 
Thus far 1n the corrective action program, the CMI process generally entailed a 
conceptual design phase tor the selected remedy, a detailed review of intermediate 
plans and specifications by the implementing agency, and the development of final 
plans and specifications. 

The new CAP encourages implementing agencies to make the process more 
flexible aad streamlined. Intermediate design plans may or may not be required at 
specific design pointE (30, 50, 60, YO, and/or 95% are given as examples). Other 
sections may be combined or eliminated. 

For exam11le, a CMI Workplan may be submittt:d to [he implementing agency 
rather than the Conceptual Design (Section I), Intermediate Plans and Specifications 
(Section III), and Construction W orkplan (Section V). The implementing agency may 
approve (or conditionally approve with comments) the CMI Workplan and riot 
;:equire submittal of Fi'1al Plans and Specifications (Section IV) and Construction 
Workplan (Section V). 1~, Health and ~\afety Plan (Section VIII) and Public 
Involvement Pbn (Section IX) also may be included in a CMI \'V' orkplan. 
lm]Jlementing agencies n-:ay cc,nsider other :-tpproa.:hr:s to r~xpediu: the pror.c's and 
:niti_;-k implemer.tatinn of corrective measure(s) mot:e CjUickly. 

~As discussed in Ciupter ll, one such approach involve:> initiating I~)J\'fs prior to the 
CMI. Plans sub1J.1ittcd for ISMs (e.g., health and ~afety plans, public involvemect 
phns) may be used or upciated during the C!\d, particularly sin:e ISMs should be 
cornpatible witlt tim.l corr:ecti\·c measures. In most cases this will :,c true, witb the 
only changes bt..ing an expansion/adjustment of the ISMs to •:o~stitute ?. rl.nal rewcdv. 

Anorher approach to ~xpeJite the CMI process .involves setting f!r:altemedial (or 
stabilization) media cleanup standards but not specifying the process by which the 
:: tandards would be attained. This performance-based approach should lower 
oversight by the implementing agency and promote faster cleanup. The implementing 
agency should give special consideration to the types of progress reports (see Section 
X) it will require from the Permittee/Respondent so that it can monitor progrt>ss 
toward achieving the media cleanup standards it this approach is takee. 
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[NOTE· With certain exceptions, the provisions set out in sections I through Xl are 
i!ltended as guidance, and these provisions should be justifiable and tailored to site-specific 
conditions when incorporated into perm its or orders. The exceptions are certain provisions 
which are based on spec~fic regulatory or statutory requirements applicable to prrmitting. 
Regulatory and statutory requirements are binding and do not require site-specific 
ju.rtification. Applicable requirements in elude: fin an cia/ responsibiliry requirements in 
RCRAsections 3004(u) and 3004(v) and 40 CFR § 264.101.] 

Scope of Work for Corrective Measures Implementation 

Purpose 

The purpose of the Corrective Measures Implementation (CMI) program is to 
design, construct, operate, maintain and monitor the performance of the corrective 
measure or mea:mres selected by !he implementing agency. Corrective measures are 
intended to protect human health and/or the environment from releases from the 
facility. The Permittee/Respondent w.ill furnish all personnel, mat~rials and services 
!H:'cess<>.ry to implement the corr~ctive measures program. 

Scope 

The documents required for Corrective Meas•.Hes Implemencation are, unless the 
implementin?: agency specifies otherwise, a Concptual Design, Operation and 
:\Iaintenance P:an, Intermediate Plans and Speciticatiom, Final Plans and 
::::?ecifications, Construction Workplan, Com!:ruction Completion Report, Couective 
},1easure Completion Report, Health z.nd Safety Plan, Public Involvement Plan, and' 
?rogress Repon3. The scope of work (SO\Xr) tor each Jocument is specified below.· 
''he SO\"V' s are intended to be flexible docuinents capable of addressing both .nmple · 

·c:-~d complex site situations. If the Permittee/Respondent can justify, to rhe 
o;ttisfaction of ~he implementing agency, that a pl~n <Uld/or report or portions thereor
H·~ 1Y1t needed in the given site-specific situation, then the implemen!ing agency may 
··nive that requirement. 

The implementiug agency may require the Permittee/Respondent to conduct 
additional studies beyond what is discussed in the SOW's in order to support the CMI 
?rogram. The Permittee/ Respondent will furnish all personnel, materials and 
services necessary to conduct the additional tasks. 

[NOTE- See introduction for discussion on streamlining section.r of the CMI Scope of 
ff/' o rk. J 

The C:MI consists of the following components, which for clarity are designated as 
sections in this Scope ofW ark. 

Section I: Conceptual Design (15% Design Point) 

A. Introduction/Purpose 

B. Corrective Measures Objectives 

C. Conceptual Model of Contaminant Migration 
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D. Description of Corrective Measures 

E. Project Management 

F. Project Schedule 

G. Design Criteria 

H. Design Basis 

I. Waste 1fanagement Practices 

J. Required Permits 

K Long-lead Procurement Considernions 

L Appendices 

Operarior and Maintenance Plan 

i\. Introduction/Purpose 

C. Svstem Desc::iption 

E. Start-up ·?rocedures 

F. C)pennion <1.ud Maintenance Procedures 

G. Replacement Schedule for Equipment ::nd lnstalleli Components 

H. Waste Management Practices 

I. Sampling and Analysis 

J. Corrective Measure Completion Criteria 

K. Operation and Maintenance Contingency Procedures 

L. Data Management and Documentation Requirements 

Section III: 

Section IV: 

Section V: 

Intermediate Plans and Specifications (30, 50, 60, 90 and/ or 95% 
Design Point) 

Final Plans and Specifications (100% Design Point) 

Construction Work plan 

A. Introduction/Purpose 
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B. Project Management 

C. Project Schedule 

D. Construction Quality Assurance/Quality Control 
Programs 

E. Waste Management Procedures 

F. Sampling and Analysis 

G. Construction Contingency Procedures 

H. Construction Safety Procedures 

I. Documentation Requirements 

J. Cost Estimate/Financi~l Assurancr: 

Section VI: Construction Completion Report 

:)c:c;:)n VII: Corrective l\feasure Completion Report 

~ction 1X: Public jtlY~Jlvetnent Pliln 

~~•::.:t:on X: Progre~s Repons 

3c;ction XI: Proposed Scl1ecl ule 
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Section I: Conceptual Design (15% Design Point) 

The Permittee/Respondent shall prepare a Conceptual Design (CD) that clearly 
describes the size, shape, form, and content of the proposed corrective measure; 
the key cornponen ts or elements that are needed; the designer's vision of the 
corrective measure in the form of conceptual drawings and schematics; and the 
procedures and schedules for implementing the cor;:ective measure(s). It should be 
noted that more that one conceptual design may be needed in situations where 
there is a complex site with multiple technologies being employed at different 
locations. The implementing agency may require approval of the CD prior to 
implementat10n. The CD must, at a minimum, include the following elements: 

A. Introduction/Purpose: Describe the purpose of the document and provide 
a summary description of the project. 

B. Corrective Measures Objectives: Discuss the corrective measure objectives 
including applicable media cleanup standards. 

C. C once.ptual Model of Contaminant Migration: Present a conceptual model 
of the site and contaminant migration. The conceptual model consists of a 
working hypothesis of how the contaminants may move from the release 
source to (he receptor population. The conceptual model if: developed hy 
looking at the appliclble physical paramcte;:,; (e.g., watu solubility, 
dF.ns.ity, Hen::y':; T.itw Constant, ftc.) for each coutan1ina'-"1t ;-:nd :>s~essir.g 
heY\\' the contaminant may mignte given the. existing site conditions 
(geologic ieatures, depth to grounJw2ter, etc.). Describe the phase (water, 
:.:oii., :zas, non-M.ueous) and location wh.::·re c0ntaminanL; <1r::: likdy to be 
~m:nd. Tb1s an~lysis may have already been doue as part of earlier work 
(e.g., Current CoPditions R'=port). If this is the case, then provid;c- a 
;;un~rnary of the conceptual model with a reference to the e1.rli.er document. 

[;. L)e~c.Liption of (=orrectlve l\1easures: Considering the ClJnceptu .. ll n1odel of 
contaminant migration, qualitatively de3cribe what the corrective mca:::11re 
is supposed to do and how it will function at the facility. Discuss the 
feasibility of the corrective measure and its ability ro meet the corrective 
measure objectives. 

i. Data Sufficiency: Review existing data needed to support the 
design effort and establish whether or not there is sufficient 
accurate data available for this purpose. The Permittee/Respondent 
must summarize the assessment findings and :;pecify any additional 
data needed to complete the corrective measure design. The 
implementing agency may require or the Permittee/Respondent 
may propose that sampling and analysis plans and/or treatability 
study workplans be developed to obtain the additional data. 
Submittal times for any new sampling and analysis plans and/or 
treatability study workplans will be determined by the 
implementing agency and will be included in the project schedule. 

E. Project Management: Describe the management approach including levels 
of authority and responsibility (include organization chart), lines of 
communication and the qualifications of key personnel who will direct the 
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correctin measure design and the implementation effort (including 
contractor personnel). 

F. Project Schedule: The project schedule must specify all significant steps in 
the process and when all CMI Jeliverables (e.g., Operation and 
Maintenance Plan, Corrective Measure Construction \X' orkplan, etc.) are to 
be submitted to the implementing agency. 

G. Design Criteria: Specify performance requirements for the overall 
corrective measure and for each major component. The 
Permittee/Respondent must select equipment that meets the performance 
r~guiremen ts. 

!-I. Design Basis: Discuss the process ~nd methods for designing <ill major 
cornponents of the corrective measure. Discuss the signitl.cant -assumptions 
made and possible source:;; of error. :2rovide justification for the 
::tssumptions. 

1. 

3. 

'1. 

Conceptual Process/Schematic Diagrams. 

Sitl:' plan showing preliminary plant layout and/or treatment al"ea. 

Tables li::;ting number a11d ryjJe ofm;~jnr c<,rr.po'Jents '.vith 
approximate dimensions. 

Tabl<"s giving preliminary :nass balances. 

Sire s.tfety and security provisions (e.g., fences, fire ::ootrol, etc.). 

\V:t~'lt.: Maaa;;ement Pr-actices: Des-::rihe the wastes geGerated by the 
const:ucrion or- the corr;:ctive mt:asure 2nd lww t:1ey will be managed. 
J\h;o discus~ drainage and indic;>.te how r\linwater runoff ·,vill be managed. 

J. Required Permlts: List and describe the permits aeeded to construct and 
0perate the corrective measure. Indicate on the project schedule when the 
permit applications will be submitted to the 1.pplictble agencies and an 
estimate of the permit issuance date. 

K. Long-Lead Procurement Considerations: The Permittee/Respondent shall 
prepare a list of any elements or compc•nents of the c-::>rrecti,·e measure that 
will require custom fabrication or for some other reason must be 
considered as long-lead procurement irems. The list must include the 
reason why the items are considered long-lead items, rhe length of time 
necessary for pr0curement, and the recognized sources of such 
procurement. 

L Appendices including: 

1. Design Data -Tabulations of signitl.cant data used in the design 
effort; 

2. Equations -List and describe the source of major equations used in 
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the design process; 

3. Sample Calculations -Present and explain one example calculation 
for significant or unique design calculations; and 

4. Laboratory or Field Test Results. 

Section U: Operation and Maintenance Plan 

The Permittee/Respondent shall prepare an Operation and Maintenance (0&.:\'1) 
Plan that outlines procedures for performing operations, long term maintenance, 
and monitoring of the corrective measure. A draft Operation and Maintenance 
Plan shall be submitted to the implementing agency simultaneously with the draft 
Plans and Spedfications (see Section III). A final Operation and l\faintenance Plan 
shall be submitted to the implementing agency simultaneously with the final Plans 
and Specifications. The O&M plan shall, at a minimum, include the following 
elements: 

i\. 

" D. 

,_ . 

E. 

Introduction/Purpose: Describe the purpose of the document and provide 
a summary description of the project. 

Project Management: Describe the management approach including levels 
c-f aut:1ority and responsibility (include or~;anization chart), lines of 
cnmm~11ication and the qualifications ofkt:y personnel who will opcrare 
,wd maintain the corrective measures (includit'fl: contractor personnel). 

Sy::rem Descri~tion: Describe the conective mcas'Jte and identit}
si;;ojficant equipment. 

I'c:rsorwd Training: D~scribe the training process for O&~v1 per~unr,el. 
The !'ermittee/Respondent shall pr~pare, and include in the technical 
:'pecificariom governing treatment systems, the contractor requirewents for 
!Jlmriding: <"~ppropriate service visits by ~xperienced personnel to supervi8e 
the installation, adjustment, start up and operation of the treatment 
systems, and training covering appropriate operational procedures once the 
start-up has been successfully accomplished. 

Start-Up Procedures: Describe system ~tart-up procedures including auy 
operational testing. 

OFeration and Maintenance Procedures: Describe normal operation and 
maintenance procedures including: 

l. 
') 

3. 
4. 

Description of tasks for operation; 
Description of tasks for maintenance; 
Description of prescribed treatment or operation conditions; and 
Schedule showing frequency of each O&M task. 

G. Replacement Schedule for Equipment and Installed Components. 

I-I. Waste Management Practices: Describe the wastes generated by operation 
of the corrective measure and how they will be managed. Also discuss 
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drainage and indicate how rainwater runoff will be managed. 

I. Sampling and Analysis: Sampling and monitoring activities may be needed 
for effective operation and maintenance of the corrective measure. To 
ensure that all information, data and resulting decisions are technically 
sound, statistically valid, and properly documented, the 
Permittee/Respondent shall prepare a Quality Assurance Project Plan 
(QAPjP) to document all monitoring procedures, sampling, field 
measurements and sample analyses performed during these activities. The 
Permittee/Respondent shall use quality assurance, quality control, and 
chain·of-custody procedures approved by the implementing agency. These 
procedures are described i.e. the soon to be relea&ed EPA Requiremeuts for 
0 uality Assurance Project Plans for Environmental Data Operations (EPA 
QA/R-5), which will replace Interim Guideline:'> and Specificati0ns for 
Prepari.n~uality Ass_ld,rance Project Plans, QAMS-005/80, Dec~mber 29, 
1980. 

J· Ccrrective Measure Completion Criteria: Describe the process and criteria 
(e.g., groumlwater cleanup goal met at all compliance points for 1 year) for 
determining when corrective measures have achieved media cleanup goals. 
Also describe the process and criteria for determining when maintenance 
and uwnitoring may cease. Criteria for corrective measures such as a 
landfill cap must reflect the need for long-term monitoring and 
"nl'i::1tenance. Satisfaction of the completion crirena will trigger 
prepar:>tion and submittal of tht: Corrective Measures Completion Report. 

''· 0 & M C outingency :Proceuures: 

• Procedures to address system breakdowm and operational problem~ 
including a list of redundant and emergency back-up equipment and 
procedures; 

2. Alternate procedures to be implemented if the corrective measure 
suffers complete failure. The alternate procedures must be able to 
prevent release or threatened releases of hazardous wastes or 
constituents which may endanger human health and/or the 
environment or exceed media cleanup standards; 

3. The O&M Plan must specify that, in the event of a major 
Greakdown and/or complete failure of the corrective measure 
(includes emergency situations), the Permittee/Respondent will 
orally notify the implementing agency within 24 hours of the event 
and will notify the implementing agency in writing within 72 hours 
of the event. Written notification must, at a minimum, specify 
what happened, what response action is being taken and/or is 
planned, and any potential impacts on human health and/or the 
environment; and 

4. Procedures to be implemented in the event that the corrective 
measure is experiencing major operational problems, is not 
performing to design specitlcations and/ or will not achieve the 
cleanup goals in the expected time frame. For example, in certain 
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circumstances both a primary and secondary corrective measure 
may be selected for the Facility. If the primary corrective measure 
were to fail, then the secondary would be implemented. This 
section would thus specify that if the primary corrective measure 
failed, then design plans would be developed for the secondary 
measure. 

L. Data Management and Documentation Requirements: The O&M Plan 
shall specify that the Permittee/Respondent collect and maintain the 
following information: 

1 Progress Report Information 
2. Monitoring and laboratory data; 
3. Records of ope:.:ating costs; ann 
4. Personnel, maintenance and inspection records. 

This data and information should be used to pr~pa':e Progress Reports ;Jud the 
Corrective Measure Completivn Report. 

~1VJ TE See Section X jo r guidance on w ha: kind o_f in Jo rm atio 11 may be required 
·'" fJrogre.r:; reports.] 

:iection ITI: lnterm~di:=tte Phns ;1.no Sp~ci!ications (JO, 50, 60, <JO ,·.ncl/ c1r 95~(. Design 
~) c~i:1 t) 

[i' .. rOTE T/1:: Perm ittee/Respo11dent mu_y j'r(l,L~oJe or th~ im plem r:n!ii.!g tiJ!.ell'j m ~v requin 
ih~ ::•; hn it: a/ of Jcv era! in term ediare plans and Jpec~fi<'a!in ru (e.,~., ,;r l.~c 60% De Jign l'v in t) 
? I . •·· , •· · ··z· tl'] • -(, r' ,, (; ~4 l 1/o. 

·::·~~·:.: Perminee/Resprmdent ~hall prepare draft Plans a11d Spe.:·itie<•.tioas that •lrc 
bz.sed on the Conceptual Design but include additional de~ign J~tail. A draft 
;_J?eration and 1'v1ainte'1J.nce Plan and Construction \X' orkplan shall be su~mitted 
'•::> the implem~n1ing agency simultaneously with the draft Plans and 
Specifications. The draft design package must include drawings and specifications 
needed to construct the corrective measure. Depending on the nature of the 
·~·::>ttt>ct~ve measu:e, many diffe<:ent types of drawings snJ specific:1tions may be 
needed. ~orne of the elements that may be required are: 

• 

• 
• 
• 
• 
• 
• 
• 
• 

General Site Plans 
Process Flow Diagrams 
Mechanical Drawings 
Electrical Drawings 
Structural Drawings 
Piping and Instrumentation Diagrams 
Excavation and Earthwork Drawings 
Equipment Lists 
Site Preparation and FieldWork Standards 
Preliminary Specifications for Equipment and Material 

General correlation between drawings and technical specifications is a basic 
requirement of any set of working construction plans and specifications. Before 
submitting the project specifications to the implementing agency, the 
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Permittee/Respondent shall: 

• 

• 

Proofread the specifications for accuracy and consistency with the 
conceptual design and 

Coordinate and cross-check the specifications and drawings . 

Section IV: Final Plans ai1d Specifications (100% Design Point) 

The Permittee/Respondent shall prepare Final Plans and Specifications that are 
sufficient to he included in a contract document and be advertised for bid. A final 
Operation and Maintenance Plan and Construction Workplan shall be submitted 
to the implementiug 2.gency simultaneously with the final Plans and Specifications. 
The final design package must consist of the detailed drawings and specifications 
n~edcd to construct the corrective measure. Depending on the nature of the 
corrective measure, many different types of drawings and specifications may be 
needed. Some of the elements that may be required are: 

• 
• 
• 

• 
• 

• 

General Site Plans 
Process Flow Diagrams 
Mechanical Drawings 
Electrical Drawings 
Piping anc ln,;tru;nentation Di~.grams 
~)trl'ctural Drawings 
Excixation and Earthwork Drawings 
Sit~ Prep~.ration aad Field 'X' ork Standards 
Construction Drawings 
TnstallatioP Drawings 
Equipment Li:;rs 
Detailed SpcLiftcations for Equipment and J\hteria~ 

Gcueral cor::ehtion between drawing" and techni<.:al specifications is a basic 
requirement of any set of working comtruction plans and specifications. Before 
submitting the final projecl specification.; to the impleme11ting agency, the 
Permittee/Respondent shall proofread the specifications for accuracy and 
consistency with the preliminary desi~r,n; 1nd coordinate and cross-check the 
:;J.xcifications and drawings. 

Section V: Construction W orkplan 

The Permittee/Respondent shall prepare a Construction \Vorkplan which 
documents the overall management strategy, construction quality assurance 
procedures and schedule for constructing the corrective measure. A draft 
Construction Workplan shall be submitted to the implementing agency 
simultaneously with the draft Plans and Specifications and draft Operation aud 
Maintenance Plan. A final Construction W orkplan shall be submitted to the 
implementing agency simultaneously with the final Plans and Specifications and 
final Operation and Maintenance Plan. Upon receipt of written approval from the 
implementing agency, the Permittee/Respondent shall commence the construction 
process and implement the Construction Workplan in accordance with the 
schedule and provisions contained therein. The Construction W orkplan must be 
approved by the implementing agency prior to the start of corrective measure 
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construction. The Construction \X! orkplan must, at a minimum, include the 
following elements: 

A. 

B. 

c. 

D. 

G. 

Introduction/Purpose: Describe the purpose of the document and provide 
a summary description of the project. 

Project Management: Describe the construction management approach 
including levels of authority and responsibility (include organization 
chart), lines of communication and the qualifications of key personnel who 
will direct the corrective measure construction effort and provide 
:onstruction quality assurance/quality control (including contractor 
personnel). 

Project Schedule: The project schedule must include timing for key 
elements of the bidding process, timing for initiacio11 and compled('n of all 
major corrective measure construction tasks as specified in the Final Plans 
-and Specifications, and specify when the Construction Completion Report 
is to be submitted to the impl~menting agency. 

Construction Quality Assurance/Quality Control Programs: The purpose 
of construction L(Uality assurance is to ensure, with a reasonable degree of 
-::ertainty, that a completed corrective l~easure will meet or exceed all des;gu 
:riteria, plans, 2.nd specifications. The Construction \X! orkplan nnut 
~ndude a complete Consrructiot! Quality Assuranct.: PtogLun to be 
imp!emer:ccd by the Permittee/Respondeat. 

'X'asr.c [,'[·auagcn1ent T:>ro_-:edures: Describe the wastes generated by 
cons~rucrion of the corrective measure and how they will be managed. 

::;ampling and Analpis: Sampling an,i monitoring :.1.ctivitics may be needed 
i(Jr construction CJ uality assurance/ quality control and/ or other 
.:oestruction related purposes. To ensure that ;dl information, data and 
resulting decistons are technically sound, statistically valid, and properly 
documented, the Permittee/Respondent shall prepare a Quality Assurance 
Project Plan (QAPjP) to document all monitoring procedures, sampling, 
t1eld measurements and sample analysis performed during these activities. 
The Permittee/Respondent shall use quality assurance, quality control, and 
chain-of-custody procedures approved b? the implementing agency. These 
procedures are described in the soon to be .Leleased EPA Requirements for 
Quality Assurance Project Plans for Environmenta! Data Operations (EPA 
QA/R-5), which replaces Interim Guidelines and Specificatiom for 
Preparing Quality Assurance Project Plans, QAMS--005/gO, December 2'J, 
1980. 

Construction Contingency Procedures: 

1. Changes to the design and/ or specifications may be needed during 
construction to address unforeseen problems encountered in the 
field. Procedures to address such circumstances, including 
notification of the implementing agency, must be included in the 
Construction W orkplan; 
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l--I. 

2. The Construction W orkplan must specify that, in the event of a 
construction emergency (e.g. fire, earthwork failure, etc.), the 
Permittee/Respondent will orally notify the implementing agency 
within 24 hours of the event and will notify the implementing 
agency in writing within 72 hours of the event. The written 
notification must, at a minimum, specify what happened, what 
response action is being taken and/ or is planned, and any potential 
impacts on human health and/or the environment; and 

3. Procedures to be implemented if unforeseen events prevent 
corrective measure construction. For example, in certain 
circumstances both a primary and secondary corrective measure 
may be selected for the Facility. Tf the primary corrective measure 
could not be constructed, then the secondary would be 
implemec.ted. Thi> section would thus S!Jecify that if the primary 
corrective measure could not be constructed, then design plans 
would be developed for the secondary measure. 

C onstruct.i.on Safety Procedures: Construction ~afety procedures should be 
specified in a separate Health and Safety Plan. [See Section VIII] 

Documentation I~eyuirements 

\Vi~l be evaluau:d, documented, s.nj ;nanaged. 

Cost Estimate/?inancial Assuran;:e 

r·uo·-.. F. c J.n -·Tn .f 261 101] LJ '\/ 1 i ~~ .. Jl}f ~ ll (_, l ·h .. . .v ]f. ~ 

Fin?.n..:ial a6~u~ance t"or correctiv;:e measute co~tstr,to:tion ;.,nd operation may 
bs required by an enforcement order, facility permit, or permit 
modification. The Construction W orkplan must include a cost estimate 
and specifv which f..nancial mechanism will be used and when the 
mechanism will be established. The cost estim~tte shall i!lciuue bo~h 
construction and operation ar.d maintenance cost3. -'\n 1nitial cost estim:.nc 
shall be included in the draft Construction Workplan and a fiml cost 
estim;tte shall be included in the final Constwctiou \\1 orkplan. The 
financial assurance mechanism may include a performance or <>Urety bond, a 
trust fund, :t Jetter of credit, tl.nancial test :tnd corporate guarantee 
equivalent to that in 40 CFR. § 26.5.143 or any other mechanism <J.cceptable 
to the implementing agency. 

Financial assurance mechanisms are used to assure the implementing agency 
that the Permittee/Respondent has adequate financial resources to 
construct and operate the corrective measure. 

Section VI: Construction Completion Report 

The Permittee/Respondent shall prepare a Construction Completion (C C) Report 
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which documents how the completed project is consistent with the Final Plans and 
Specifications. A CC Report shall be submitted to the implementing agency when the 
construction and any operational tests have been completed. The CC Report shall, at 
a minimum, include the following elements: 

2. 

3. 

4. 

S. 

,]. 

"' I. 

Purpose; 

Synopsis of the corrective measure, design criteria, and certification that the 
corrective measure was constructed in accordance with the Final Plans and 
Specifications; 

Explanation and de.>cription of any modifications ~o the Fmal Plans and 
Specifications and why these were necessary for the project; 

Results of any operational testing and/or monitoring, inuicating how 
initial operation of the corrective measure compares to the design criteria; 

Summary of signiflcant activitie;; that occurred during :onstruction. 
Include a disr:ussion of problems encountered and how they were 
addressed; 

Summary of any inspection findings (include copies of key inspection 
documl':llt!' in appendices); 

:\s buiit drawings :JC photog;:aphs; and 

Scht:~iule indicating when ?.ny rrutment systems will begin fuli scale 
o;wrations. 

::,":cjot1 ~!II: C arrective tvfeasuh' Complerion Report 

::'he Pc:nnittee/Respondent shall prep~.re :1 Corrective Measure Cornpletic'n (C?vfC) 
Keport when the Permittee/Re,:ponden~ btlieves that the correctiYe me<~.sure 
completion criteria have been satisfieu. The purpose of the CMC Report is to fully 
document how the corrective measure completion criteria have been satisfied and to 
j'Jstify ·;vhy the corrective measure and/oc monitot:ing may cease. The CMC Report 
shall, at ~'minimum, include t hi': following elements: 

1. Purpose; 

2 Synop::.is of the corrective measure; 

3. Corrective Measure Comple[ion Criteria: Describe the process and criteria 
for determining when corrective mea'iures, maintenance and monitoring 
may cease. Corrective measure completion criteria were given in the final 
Operation and Maintenance (O&M) Plan; 

4. Demonstration that the completion criteria have been met. Include results 
of testing and/ or monitoring, indicating how operation of the corrective 
meamre compares to the completion criteria; 

5. Summary of work accomplishments (e.g., performance levels achieved, 
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total hours of treatment operation, total treated and/ O.L excavated volumes, 
nature and volume of wastes generated, etc.); 

6. Summary of significant activities that occurred during operations. Include 
a discussion of problems encountered and how they were addressed; 

7. Summary of inspection findings (in elude copies of key inspection 
documents in appendices); and 

e. Summary of total operation and maintenance costs. 

Section VITI: Health and Safety Plan 

The Permittee/Respondent shall submit a Health and Safety Plan for all tield 
;~ctivity, although it does not require review and approval by the imlJlementing 
agency. The Health a11d Safety Plan shall be developed as a stand alone document 
o~t may be submitted with the C:MI Workplan. The Health and Safety Plan must,· 
~'t ~ minimum, [nd•ade the following elements: 

Objectives: Describe the goals and objectives of the health and 
safety program (must apply to on-site personnel and visitors). The 
he~dth and safety plan mustoe consistent with the Facility 
Continger.cy Plan, OSHA Regulations, NIOSH Occupational 
Safety and [lealth Guidance Manual for Hazarcious Waste Site 
Acti,;-ities (1985), all state and i:xal regulatiom at:J other 
implementing agency guidan·:e as provided. 

Hazard Assessment: List and descriLc the potentially hazardous 
:>ubstances that could be C!lcountered by field personnel during 
construction and/or :Jperation and rnaintenetnce :-tetlvities. Discus5 
th~ following: 

• 
• 
• 

Inhalation Hazards 
Dermal Exposure 
Ingestion Hazards 
Phy ~ical Hazards 
Overall Hazard Rating 

Include a table that, at a minimum, lists: known contarninants, 
highest observed concentration, media, symptoms/effects of acute 
exposure. 

3. Personal Protection/Monitoring Equipment 

• 

• 

• 

Describe personal protection levels and identify all 
monitoring equipment for each operational task. 

Describe any action levels and corresponding response 
actions (i.e., when will levels of safety be upgraded). 

Describe decontamination procedures ·and areas . 
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4. Site Organization and Emergency Contacts 

List and identify all contacts (include phone numbers). Identify the 
nearest hospital and provide a regional map showing the shorten 
route from the facility to the hospital. Describe site emergency 
procedures and any site safety organizations. Include evacuation 
procedures for neighbors (where applicable). 

Include a facility map showing emergency station locations (first 
aid, eye wash areas, etc.). 

Sec:tic~t lX: lJublic lnvolv~meut Plan 

;NOTE It is st'rong[y recommended that tht? implementing agency oversee the 
Pnmittee'.r/Respondent's public if17JolveJiJCII/ activities. Public i·nr,rJ!l'anent iJ· an 
important part of RCRA corrective action. The public tJJ uJt be notified of significant 
c-;!anges to perm its and orders rf'garding correctiz, e actiDtt. In some (use.•·. the_y '1lsu m us! 
be provided with tht? opportunity to re71 ieU' and comment un the chan,ges. Further 
guidance on thisproress is in the document t!ntitlf'd RCB .. APublic Involvement i\!lartual 
(EPA/530-R-93-006, September 1993).] 

/ ll Public Involvemenc Plar•s prciJared by the Perrr,ittee/Respondent shall be 
:.eiJmirted to th~ 1mp!.:-nl<~liring agency for ccmm·;:nr aud app~oval pri0r to u~e. 
L'ecnittecs/Responclcnts must ncv~r al1pe<1.r to repi:esent or speak Eor the 
;Jtq:lctneuting agency hefore rhe public, o~het govern~IJen;- of5c1als, or the 1~1edi~. 

,'-t.!ollc Iuvol~Te1r.ent ac.ivit:es ~hat etav b:~ reGuired of the l'e;·mirtee/Rewondem: 
i::•:i•Jde, the following: ' ' 

Cond•tLticg :111 oren house Oi: informal mc~ting (i.e., :lV:Jilabdity 
session) in a public loca~j,,!1 where people can calk to :1gency 
offici::ds and Permitte~/Resr~onder;t on ·1 onc-ro-one b,;sis; 

2. Preparing tact sheets summarizing current or proposed corrective 
action activities (all fact sheers should be reviewed by the 
implemeni:ing agency prior to public d~stribution); 

1 C ommuGic<Jting effectively w~th people who h:-,ve vesred interest in 
the corrective action ~ctivities, (e.3., providing writte!l or verbal 
information 111 the foreign language of a pred(Jlllin<tntly non
English-speaking community); and 

4. Maintain1r:g an easily accessible repository (such as a town hall or 
public library ur the facility itself, in some limited circumstances) of 
information on the facility-specific cor.cective action pwgram, 
including the order or permit, approved workplans, and/or other 
reports. 

A schedule for community rdatiom activities shall be included in the 
Public Involvement Plan. 
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Section X: Progress Reports 

The Permittee/Respondent will, at a minimum, provide the implementing 
agency with signed [monthly, bimonthly, or quarterly] progress reports during 
corrective measure design, construction, operation and maintenance. The 
implementing agency may adjust the frequency of progress reporting to address 
site-specific needs. For example, more frequent progress reports may be needed 
to track critical activities such as corrective measure construction and start-up. 
Progress reports must, at a minimum, include the following elements: 

1. A description of significant activities (e.g., sampling events, inspections, 
etc.) and work completed/work accomplishments (e.g., performance levels 
achieved, hoers of treatment operation, treated and/or excavated volumes, 
concentration of contami11ants in trea~ed ancl/nr excav-ated volumes, nature 
and volume of wastes generated, etc.) during the reporling period; 

2. Sum101ary of system ~ffectiv<:>nes,;. Provide a comparison of system 
oreration to predicted performance lc·rel:.; (applicable only during ope..:ation 
of the corrective measure); 

·'· Summaries of all findings (including any inspection results); 

- Summaries of all contacts with cepresent:itives of the loc<>l community, 
public interest grcmps or St2te g.wernment during t!1e reportiug periou; 

Summaries of all problems ur potf:utial problems enc1untered during the 
repcrting period: 

(:;. Actions being rak.~n a11d/or pla;1ned to ~ectify proi-JJer11~: 

f.::hanges in personnel during the reponing period; 

8. Projected work for the t•ext reporting period; anJ 

9. If requested by the implementing agency, the results of any sampling tests 
and/ or other data generated during the reporting period. 

Sect~on XI: Proposed Schedule 

The Permittee/Respondent will provide lhe im;:>lemenring agency with CMI 
reports according to the followmg >chedule: 

f.?:&i.Htr Submission 

Conceptual Design 
(Section I) 

[DATE] 

Operation and Maintenance [DATE] 
Plan (Section II) 

Intermediate Plans and [NUMBER] days after 
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Specifications 
(Section III) 

Final Plans and 
Specifications 
(Sections N) 

C onstructior. W orkplan 
(Section V) 

Construction Completion 
Report (Section VI) 

Corrective l\feasure 
Completion Report 
(Section VII) 

H ed th and Safety Plan 
(~ction "'liH) 

•,_,bhc rnvolYcment Plan 
··~::,,.-t; ()~ rx-) 

\ _, _..._.. ..:. 1 I l 

Conceptual Design Approval 

[NUMBER] days after 
the implementing agency 
comments on Intermediate Plans and Specifications 
(date of approval may be tied to submittal of the 

CMI W orkplan, if required) 

Concurrent with Final Plans and Specifications 
(or approval thereof) 

[DATE] 

[DATE] 
(based on wheu completion criteria are believed to 
have been satisfied) 

[ D il '~G 1 
~ ~ 1 _, J 

~DATE] 

,, n [ 1\l, ru- !'. "1' [_J TJ .'{, BI-t~rn.;;rcss Aeport'5 on Lv 1 'I n _ -

Sections I through IX MONTHLY, orher J 
{re~ Scrtion X above /orz,uidadce 011 pr';grc.l'.f rejNrt . .-.j 
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FOREWORD 

The U.S. Environmental Protection Agency (EPA) has developed the Data Quality 
Objectives (DQO) Process as an important tool for project managers and planners to 
determine the type, quantity, and quality of data needed to suppon Agency decisions. This 
guidance is the culmination of experiences in applying DQOs in different Program Offices at 
the EPA. Many elements of prior guidance, advice, statistics, and scientific planning have 
been incorporated into this document. This guidance supersedes all previous guidance. 
including the EPA's "Development of Data Quality Objectives, Description of Stages I and 
ll" (July 1986), and "Guidance for Plar.ning for Data Collection in Support of Environmental 
Decision Malting Using the Data Quality Objectives Process" (lntc:rim Final, October 1993). 
T:tis docu:nent is con~istent with the Office oi Emergency and Remedial Response guidance, 
"Data Quality Objectives Ior Superfuno" (EFA .Au-R-93-071). 

The purpose of this document is to provide general guidance to organizations on 
developing data quality criteria and performance specifications for decision maldng. This 
guidance assumes that an appropriate Quality System has been established and is operational. 

This guidance has been prepared in response to EPA Order 5360.1, entitled "Policy 
and Program Requirements to Implement the Quality Assurance Program." which establishes 
requirements for quality assurance when generating environmental data in support of Agency 
decisions. In addition, this guidance reflects the policy of the Agency to develop and 
implement the DQO Process as expressed by Deputy Administrator A. James Barnes in his 
memorandum on "Agency Institutionalization of Data Quality Objectives," dated November 
1986. 

This document is a product of the collaborative effon of many quality management 
professionals throughout the EPA and among the contractor community. It has been peer 
reviewed by the EPA Program Offices, Regional Offices, and Laboratories. Many valuable 
comments and suggestions have been incorporated to make it more useful. 
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INTRODUCTION 

Each year the U.S. Environmental Protection Agency (EPA) and the regulated 
community spend approximately $5 billion collecting environmental data for scientific 
research, regulatory decision making, and regulatory compliance. While these activities are 
necessary for effective environmental protection, it" is the goal of EPA and the regulated 
community to minimize expenditures related to data collection by eliminating unnecessary, 
duplicative, or overly precise data. At the same time, the data collected should have 
sufficient quality and quantity to suppon defensible decision making. The most efficient way 
to accomplish both of these goals is to establish criteria for defensible decision making before 
the .study begins, and then develop a data coilection aesign based on these criteria. To 
facilitate this approach, the Quality Assurance Management Staff (QAMS) of EPA has 
developed the Data Quality Objectives (DQO) Process, a systematic planning tool based on 
the Scientific Method for establishing criteria for data quality and for developing data 
collection designs. By using the DQO Process to plan environmental data collectivn effons, 
EPA can improve the effectiveness, efficiency, and defensibility of decisions in a resource
effective manner. 

What are DQOs? DQOs are qualitative and quantitative statements derived from the outputs 
of ~e first six steps of the DQO Process that: 

1) Clarify the study objective; 

2) Define the most appropriate type of data to collect; 

3) Determine the most appropriate conditions from which to collect the data; and 

4) Specify tolerable lii.nits on decision errors which will be used as the basis for 
establishing the quantity and quality of data needed to suppon the decision .. 

The DQOs are then used to develop a scientific and resource-effective data collection design. 

What is the DQO Process?· The DQO Process is a strategic planning approach based on the 
Scientific Method that is used to prepare for a data collection activity. It provides a 
systematic procedure for defining the criteria that a data collection design should satisfy, 
including when to collect samples, where to collect .samples, the tolerable level of decision 
errors for the study, and how I11any sample~ ·to collect. 

By using the DQO Process, the Agency will assure that the type, quantity, and quaiity 
of environmental data used in decision makir..6 will be aFprc?riate for the intended 
application. In addition, the Agency will guard against committing resources to data 
collection effons that do not suppon a defensible decision. 
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The DQO Process consists of seven steps. as shown in Figure 0-1. The output from 
each step influences the choices that will be made later in the Process. Even though the DQO 
Process is depicted as a linear sequence of steps, in practice it is iterative; the outputs from 
one step may lead to reconsideration of prior steps. This iteration should be encouraged since 
it will ultimately lead to ~ more efficient data collection design. During the fliSt six steps of 
the DQO Process. -the planning team will develop the decision. performance criteria (DQOs) 
that will be used to develop the data collection design. The final step of the Process involves 
developing the data collection design based on the DQOs. The fJISt six steps should be 
completed before the planning team attempts to develop the data collection design because 
this final step is dependent on a clear understanding of the fust six steps taken as a whole. In 
Figure 0-1, the iterative link between the DQOs and the Optimi:z.e the Design step is 
illustrated by double arrows, which signify that it may be necessary to revisit any one or 
more of the flJ'St six steps to develop a feasible and appropriate data collection design. Above 
all. every step should be completed before data collection begins. · 

State the Problem 

Identify the Decision 

Identify Inputs to the Decision 

Define the Study Boundaries 

Develop a Decision Rule 

Specify Limits on Decision Errors 

Optimize the Design for Obtainin.s_D_a_ta_--..~ 

Figure 0-1. The Data Quality Objectives Process. 
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Each of the seven steps is described briefly below. A more detailed description can be 
found in the subsequent chapters of this guidance. 

• Step 1: State the Problem - Concisely describe the problem to be studied. 
Review prior studies and existing infonnation to gain a sufficient understanding to 
define the problem. 

• Step 2: Jdentifv the Decision - Identify what questions the study will attempt 
to resolve, and what actions may result. 

• Step 3: Jdentifv the Inputs to the Decision - Identify the information that needs 
to be obtained and the measurements that need to be taken to resolve the decision 
statement. 

• Step 4: Define the Studv Boundaries - Specify the time periods and spatial 
area to which decisions will apply. Determine when and where data should be 
collected. 

• Step 5: Develop a Decision Rule - Define the statistical parameter of interest. 
specify the action level, and integrate the previous DQO outputs into a single 
statement that describes the logical basis for choosing among alternative actions. 

• Step 6: Specify Tolerable Limits on Decision Errors - Defme the decision 
maker's tolerable decision error rates1 based on a consideration of the 
consequences of making an incorrect decision . 

--- ·--~- _.;. 

... 
• Step 7: Optimize the Design - Evaluate information from the previous steps 

and generate alternative data collection designs. Choose the most resource
effective design that meets all DQOs. 

Who should read the DQO guidance? This guidance is intended for project managers and 
other members of a planning team that will use the DQO Process to structure the data 
collection planning process and to develop an appropriate data collection design. In addition, 
the guidance may be relevant to other staff members ~ho will participate in the study. 
Consult with an EPA Quality Assurance Manager, Quality Assurance Officer, or Quality 
Assurance Representative. to obtain additional advice on who should read this guidance. 

1 A decision error rate is the probability of making an incorrect decision based on data that inaccurately 
estimate the true state of nature. 
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What projects are covered by this guidance? This guidance document covers all projects 
where: 

1) the opjective of the study is to collect environmental data in support of an Agency 
program. and 

2) the results of the study will be used to make a speci~c decision. 

Every step of this guidance may not be applicable to data collection activities where specific 
decisions cannot be identified, such as studies that are exploratory in nature. The reason for 
this distinction is that pan of the DQO Process includes formulating statistical hypotheses. If 
a statistical hypothesis is not linked to a clear decision in which the decision maker can 
identify potential consequences of making a decision error, then some of the activities 
recommended in this guidance may not apply. Nonetheless, the DQO Process is still a . 
valuable tool that can be used to help plan studies where the data are not directly used to 
~upnort a specific decision. In these cases. it may be possible to frame a ·research' type study 
que~tion in the form of~ dec..:,ion cr moc:.fy the ::.c.~lVHi~s c.:~;:;;:beL i::1 ~".i.s ;;.:::ci __ :c;: lO 

. address the needs of the study. 

What is the value of using the DQO Process? 

• The DQO Process is a planning tool that can save resources by making data 
collection operations more resource-effective. Good planning will streamline the 
study process and increase the likelihood of efficiently collecting appropriate and 
useful data. 

• The structure of the DQO Process provides a convenient way to document 
activities and decisions and to coinmunicate the data collection design to ethers. 

• The DQO Process enables data users and relevant technical expens to panicipate 
in data collection planning and to specify their particular needs prior to data 
collection. The DQO process fosters communication among all participants, one 
of the central tenets of quality management practices. 

• The DQO Process provides a method for defining decision performance 
requirements that are appropriate for the intended use of the data. This is done by 
considering the consequences of decision errors and then placing tolerable limits 
on the probability that the data will mislead the decision maker into committing a 
decision error. A statistical sampling design can then be generated to provide the 
most efficient method for controlling decision errors and satisfying the DQOs. 

• The DQO Process helps to focus studies by encouraging data users to clarify · 
vague objectives and to limit the number of decisions that will be made. 
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When should the DQO Process be used? The DQO Process should be used during the 
planning stage of any study that requires data collection, before the data are collected. In 
general, EPA's policy is to use the DQO Process to plan all data collection effons that will 
require or result in a substantial commitment of resources. The Quality Management Plans 
(QMPs) of the Agency's National Program Offices, Regional Offices,_ and Research and 
Development organizations will specify which studies require DQOs. 

Can the DQO Process be used for small studies? The DQO Process applies to any study, 
regardless of its size. However, the depth and detail of DQO development will depend on the 
complexity of the study. The more complex a study, the more likely that it will have several 
decisions that could benefit from the DQO Process and that the decisions will require more 
intensive DQO development. 

Should the DQO Process be applied as intensively to all situations? No, the DQO Process 
is a flexible planning tool that can be used more or less intensively as the situation requires. 
For projects that have multiple decisions, where the resolution of one decision only leads to 
the evaluation of subsequent decisi0ns, the DQO Process can be used repeatedly throughout 
the life cycle· of a project. Often, the decisions that are made early in the project will be 
preliminary in nature. They might require only a limited planning and evaluation effon. As 
the study neari conclusion and the possibility of making a decision error becomes more 
critical, how~ver, the level of effon needed to resolve a decision generally will become 
greater. Figure 0-2 illustrates this point. 

INCREASING LEVEL OF EVALUATION EFFORT 

Figure 0-2. Repeated Application of the DQO Process Throughout the Life Cycle of a 
Single Project. 
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Who participates in the DQO Process? A DQO planning team generally consists of senior 
program staff, technical experts, senior managers, someone with statistical expenise, and a 
Quality Assurance (QA)/Quality Control (QC) advisor, such as a QA Manager. It is 
important that all of these people, including managers, participate (or stay informed) from the 
beginning of the DQO Process so that it can proceed efficiently. 

What are the outputs of the DQO Process? The DQO Process leads to the development of 
a quantitative and qualitative framework for a study. Each step of the Process derives 
valuable criteria that will be used to establish the fmal data collection design. The fl.rst five 
steps of the DQO Process identify mostly qualitative criteria such as what problem has 
initiated the study and what decision it attempts to resolve. They also defme the type of data 
that will be collected, where 3Ild when the data will be collected, and a decision rule ·that 
defines how the decision will be made. The sixth step defines quantitative criteria expressed 
as limits on decision errors that the decision maker can tolerate. The final step is used to 
develop a data collection design based on the criteria developed in the fl.rst six steps. The 
final product of the DQO Process is a data collection design that meets the quantitative and 
cw•;..dt~U\ (. .:-~e~:is cf t::;.! ~rucv~ . . 

Much of the information that is developed in the DQO Process will also be useful for 
the development of QualitY. Assurance Project Plans (QAPPs) and the implementation of the 
Data Quality Assessment (DQA) Process. The outputs of the DQO Process can be used 
directly and indirectly as inputs to a QAPP. To evaluate the data using.thc DQA Process, it 
is necess~ to have fJist established decision quality criteria using the DQO Process or its 
equivalent. Therefore, the DQO Process not only helps plan a study, establish decision 
quality criteria, and develop a data collection desi~n. but it also aids in the development of 
QAPPs and the DQA Process. 

What is a data colJection design? A data collection design specifies the fmal configuration 
·of the environmental monitoring or measurement effort required to satisfy the DQOs. It 
designates the types and quantities of samples or mobitoring information to be collected; 
where, when, and under what conditions they should be collected;· what variables are to be 
measured; and the QNQC procedures to ensure that sampling design and measurement errors 
are controlled sufficiently to meet the tolerable decision error rates specified in the DQOs. 
These QA/QC procedures are established in the QAPP. 

Where does the DQO Process fit into EPA's Quality System? The DQO Process is the 
pan of the Quality System that provides the basis for linking the intended usc of the data to 
the QNQC requirements for data collection and analysis. Tills document is one of a series of 
quality management requirements and guidance documents that the U.S. EPA Quality 
Assurance Management Staff (QAMS) has prepared to assist users. in implementing the 
Agency-wide Quality System. The current document list contai~: 

EPA QA/R-1 EPA Quality System Requirements for Environmental Programs 

EPA QA/G-1 Guidance for Developing, Implementing, and Evaluating Quality Systems for 
Environmental Programs 
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EPA QAIR-2 EPA Requirements for Quality Management Plans 

EPA QA/G-2 Guidance for Preparing Quality Management Plans for Environmental 
Programs· 

EPA QA/G-4 Guidance fo; The Data Quality Objectives Process 

EPA QA/R-5 EPA Requirements for Quality Assurance Project Plans for Environmental 
Data Operations 

EPA QA/G-5 Guidance for Quality Assurance Project Plans 

EPA QAJG-9 Guidance for Data Quality Assessments 

Agency policy statements are found in the requirements documents (QAIR-xx series). 
Advisory papers are found in the guidance documents (QA/G-xx series) .. 

Can existing data be used to support decisions using the DQO Process? Existing data can 
be very useful for supponing decisions using the DQO Process. There are three ways that 
existing data can be used: 

1) If sufficient documentation is available, existing data may be used alone or 
combined with new data. Deterntining whether data can appropriately be 

· combined can be a very complex operation that should be undertaken with great 
care. In many cases it will require the expenise of a statistician. 

2) The existing data ·may provide valuable information (such as variability) that can 
be used in the development of the data collection design. 

3) The existing data may be useful in guiding the selection of an efficient data 
collection design. 

Will the use of the DQO Process always result in statisticaUprobabllistfc: sampling 
methods for data collection? No. While statistical methods for developing the data 
collection design are strongly encouraged, this guidance recognizes that not every problem 
can be evaluated using probabilistic techniques. The DQO Process, however, can and should 
be used as a planning tool for studies even if a statistical data collection design ultimately 
will not be used. In these cases, the planning team is· encouraged to seek expen advice on 
how to develop a non-statistical data collection design and on how to evaluate the result of 
the data collection. When non-probabilistic, judgemental, or quota sampling methods are 
used, be sure to consult with an EPA QAManager, QA Officer, or QA Representative to 

.. ensure that program-specific QA requirements are satisfied. 

How should this guidance be used? This guidance should be used as a tool to structure the 
planning activities for collecting environmental data. It should be used to organize meetings, 
focus the collection of background information, and facilitate communication between 
technical expertS, program managers, and decision makers. 
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How is this guidance structured? This guidance contains seven chapters, four appendices, 
and a bibliography. Each of the remaining chapters describes one of the seven steps of the 
DQO Process. Each chapter is divided into four sections as follows: 

( 1) Purpose - This section explains the objective of the chapter. 

(2) Expected Outputs - nus section identifies the products expected upon completion 
of the DQO Process step. 

(3) Background -This section provides background infom1ation on the DQO Process 
step, including the rationale for the activities in that step. 

(4) Activities - This section describes the activities recommended for completing the 
DQO Process step, including how_ inputs to the step are used. 

Appendix A provides a brief overview of both the Quality Assurance Project Plan 
(QAPP) development process, which is used to document the operational and QNQC 
FXedures neec.ed to impiemc::t the da:.a c:::llecuon design, and the .Da~a Q'..:alicy Assessrr.~nt 
(DQA) Process, which is used after the data have been collected to evaluate whether the 
DQOs have been satisfied. Appendix B is a case study in which the DQO Process is applied 
to an environmental problem. Appendix C provides a derivation of the sample size formula 
used in Appendix B. Appendix D provides a glossary of terms used in this guidance. 

Where is it possible. to get statistical support? Access to 'statistical support i~ ~vail able 
through the EPA Quality Assurance Management Staff ( QAMS) at (202) 260-5763~ :_ ~ 

How long will this guidance be in effect? This guidance will remain in effect for five years 
from the publication date, unless superseded by an updated version. 

Where is it possible to get more information about the DQO Process? A DQO training 
course is available through the EPA at the U.S. EPA Headquaners in Washington, D.C. 
AdditiOI1al documents on DQO applications can be obtained from the Quality Assurance 
Management Staff at EPA Headquaners. · · · 

Two documents that can provide additional detail on the DQO Process are: 

• U.S. Environmental Protection Agency. 1993. Data Quality Objectives Process 
for Superfund: Interim Final Guidance . . EPA 54-0:R-93-071. 

• Bates, OJ., R.O. Gllbe:t. N.L. Has:;ig, R.F. O'Brien, B.A. Pulsipher, 1993. 

EPA QAIO-' 

Decision Performance Criteria: The Driver Behind The Data Quality Objectives 
Process -. A Statistical lotroductioi, (Draft). Pa,1fic No1thwest Laboratory, 
Richland. Washington. · 
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CHAPTER 1 

STEP 1: STATE THE PROBLEM 

THE DATA QUALITY OBJECTIVES PROCESS 

Specify Limits on Decision Errors 

Optimize the Design for Obtaining Data 

Puroose 

STATE THE PROBLEM 

Purpose 

To dearly deftne the problem ao that the 
foo.Js ottne S1IJdy will be unambiguous. 

Aelivitiel 

• Identity members of the planning learn. 

• Identity the pnmary decision maker. 

• Develop a c:cncise oescriplion of the problem. 

• Specify available 111S0UratS and relevant 
deadines lor the study. 

-- -- ............ ·-.: 

The purpose of this step is to define the problem so that the focus of the study will be 
unambiguo~. 

Expected Outputs 

• A list of the planning team members and identification of the decision maker. 

• A concise de.c;t'ription of the problem. 

• A summary of available resources and relevant deadlines for the study. 

EPA QAJ0..4 9 



Background 

The fll'St step in any decision making process is to d_efme the problem that has 
initiated the study. Since most environmental problems present a complex interaction of 
technical, economic, social, and political factors, it is critical to the success of the process to 
define the problem completely and in an uncomplicated format. A problem will have the 
greatest chance of being solved when a multidisciplinary team of technical expens and 
stakeholders can help to recognize all of the important facets of the problem and ensure that 
complex issues are described accurately. Generally teams will function more effectively 
when they have one clearly identified decision maker. 

Tills step in the DQO Process addresses development of a planning team that will 
define the problem and implement subsequent steps of the Process. It also calls for the 
identification of a decision maker who will lead the planning team and make final resolutions 
during the Process. The goal is to create a well-structured planning team that will work 
eff~ctivdv and pfficiently to develop a concise and complete description of the problem. 
which will prov1de tne b~is fo~ i.:•e res~ c~· .he DQO d~vei..;t-~ct.;,., 

Activities 

Identify members of the.planning team. The planning team is the group that will develop 
DQOs for the study. The number of planning team members will be directly related to the 
size• and complexity of the problem. The team should include representatives from all groups 
who are stakeholders in the project, including, but not limited to, samplers, chemists and other 
scientists and engineers, modelers, technical project managers, community representatives, 
administrative and executive managers, QAJQC expcns (such as a QA Manager), data users, · 
and decision makers. A reasonable effort should be made to include any decision makers 
who may use the study fmdings later. A statistician (or someone knowledgeable and 
experienced with environmental statistical design and analysis) should also be included on this 
team. 

Identify the primary decision maker of the planning teain and define each member's 
role and responsibility during the DQO Process. The planning team generally has a leader, 
referred to as the "decision maker." The decision maker has the ultimate authority for 
making final decisions based on the recommendations of the planning team. The decision 
maker is often the person with the most authority over the study, and may be responsible for: 
assigning the roles and responsibilities to the planning team members. In cases where the 
decision maker cannot attend DQO planning meetings~ a senior staff member should keep the 
decision maker informed of important plannin¥ issues. · 
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Develop a concise description of the problem. The problem description provides 
background information on the fundamental issue to be addres-sed by the study. Below is a 
list of steps that may be helpful during this phase of DQO development. 

• . · Describe the conditions or circumstances that are causing the problem and the 
reason for understanding the study. Typical examples for environmental problems 
include conditions that may pose a threat to human health or the environment, and 
circumstances of potential non-compliance with regulations. 

• Describe the problem as it is currently understood by briefly summarizing existing 
information. (See Table 1-1 for a list of elements that may be appropriate ·to 
include in the problem description.) 

• Conduct literature searches and examine past or ongoing studies to ensure that the 
problem is correctly defined and has not been solved previously. Organize and 
review relevant information, including preliminary Mudies, and indicate the source 
and reliability of the inf<'rmation. Take note of information about the performance 
of sampling and analytical methods observed in similar studies since this 
information may prove to be paniculaily valuable later in the DQO Process. -

• If the problem is complex, consider breaking it into more manageable pieces. 
Identify those pieces that could be addressed by separate studies. Assign priorities 
to and logical relationships among the pieces of the problem. 

Specify the a'·ai1able resources and relevant deadlines for the study. Stipulate the 
anticipated budget, available personnel, and contractual vehicles (if applicable). Also, 
enumerate any deadlines for completion of the study and any intermediate deadlines that may 
need to be met. 
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Elements of the Problem Description 
The following elements may be appropriate to include in the problem description. 
Note: this list only provides the basic elements of the problem description. Your 
elements may be slightly different. 

• 

• 

• 

• 

• 

• 

• 

EPA QA/Ci.4 

Study objectives/regulatory context . 

Persons or organizations involved in the study . 

Pe:sons or organizations that have an interest in the study . 

Political issues surrounding the study . 

Previous study results . 

Existing sampling design constraints (some aspects of sampling design 
may be specified in regulations or established through past planning 
efforts). 

Table 1·1. Elements of the Problem Description • 
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CHAPTER2 

STEP 2: IDENTIFY THE DECISION 

THE DATA QUALITY OBJECTIVES PROCESS 

State the Problem 

Specify Limits on Decision Errors 

Optimize the Design tor Obtaining Data 

Purpose 

IDENTIFY THE DECISION 

To define 1he oecision statement that !he 
study wiU I ttempt to 18.,olva. 

ActiYitin 

• Identity 1he principal study Queslion. 

• Define the attematiw actions that COUld 
result from rasolution of lhe principal nay 
QUellion. 

• Combine 1he principal study question and lhe 
alternative actions into a Clacision statement. 

• OrganiZe multiple Qecisiana. 

The purpose of this step is to define the decision statement that the study will attempt 
to resolve. 

Expected Outputs 

• A decision statement that links the principal study question to possible actions 
that will solve the problem. . 
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Background 

The goal of this step is to defme the question that the study will attempt to resolve 
and identify the alternative actions that may be taken based on the outcome of the study. In 
the DQO Process the combination of these two elements is called the decision statement or 
decision. The decision statement is critical for defming decision performance criteria later in 
the Process. 

The three activities in this chapter usually are most easily developed in the order that 
they appear. Sometimes, however, it is easier to identify alternative actions before the 
principal study question. In these cases, identify alternative actions that address the problem, 
then define the principal study question. · 

In some cases,· ·several decision statements are appropriate to address the problem 
ur.jer i:. :stiz:.tion. r_n !hese !ns~fl:1ces. t!'le r:-h:.nni:11:: tearn shcu]..J orz:miz= the deci~=~m 

~ . - -
statements in order oi priC\rity and identify the most logical and efficient sequence for 
analyzing and resolving them. If the principal study question is not obvious and specific 
alterative actions cannot be identified, then the study may fall in the category of exploratory 
research, in which case this step of the DQO Process may not" be applicable. 

Act hi ties 

Identify th~ principal study question. Based on a review of the problem stated in Step 1, 
identify the principal study question and state it as specifically as possible. A specific 
statement of the principal study question narrows the search for information needed to address 
the problem. The principal study question identifies key unknown conditions or unresolved 
issues that. reveal the solution to the problem being investigated. The following examples 
illustrate this point: 

• "Is the pennittee out of compliance with discharge limits?" 

• "Does the pollutant concentration exceed the National Ambient Air QuaJity 
Standard?" 

• "Is the contaminant concentration significantly above background levels (which 
would indicate that a release has occurred)?" 

Note that, in each case, the answer to the principal· study question will provide the basis for 
determining what course of action should be taken to solve the problem. 
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Define the alternative actions that could result from resolution of the principal study 
question. Identify the possible actions that may be taken to solve the problem. including the 
alternative that does not require action. The types of actions considered will depend logically 
on the possible answers to the principal study question. These alternative actions fonn the 
basis for defining decision performance criteria in Step 6: Specify Tolerable Limits on 
Decision Errors. · 

The following example illustrates how alternative actions are defined based on 
possible answers to the foJJowing principal study question: "Are the Ie.ad pelletc; that are fired 
by bird hunters and colJect on the bottom of ponds contributing to the decrease in the duck 
population in Adelayed County?" Possible resolutions of the principal study question are 
1) the lead pellets are a factor in the decre.ase of the duck population, or 2) the lead pelJets 
are not a factor in the duck population's decrease. If the lead is a contributing factor, the 
action may be to remove the lead from the bottom of the ponds and, at the same time, 
regulate the type of peiJets that hunters may use in the future. If lead pe~lets are not found to 
contribute to a decrease in the duck population, then no action will be taken. 

Combine the principal study question and the alternative actions into a decision 
statement. Combine the alternative actions identified in the previous activity and the 

. principal study question into a decision statement that expresses a choice among alternative 
actions. The following standard fonn may be helpful in drafting decision statements: 
"Determine whether or not [unknown environmental conditions/issues/criteria from the 
principal study question] require (or support) [taking alternative actions]." 

To illustrate the decision statement framing activity, consider the previous example. 
The principal study question is, "Are lead peJJets on the bottom of ponds in Adelayed County 
contributing to the decrease in the duck popu1atioiA?", and the alternative actions are to 
"remediate the lead and· regulate the use of lead pellets for hunting," or "take no action." 
Therefore the decision statement is, ."Determine whether or not lead pellets are contributing to 
the decrease in the duck population and require remediation and regulation." For a 
compliance monitoring problem, a decision statement that incorporates. the principal study 
question and expresses a choice among alternative actions might be, "Determine whether or 
not the permittee is out of compliance with dischar~e limits and requires enforcement action." 

Organize multiple decisions. If several separate decision statements must be def~ed to 
address the problem, list them and identify the sequence in which they should be resoived. It 
may be useful to document the decision resolution sequence an:! relationships in a diagram or 
flowchart (see example in Figure 2-1). 
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Determine extent of 
unacceptable contamination 

No 

No Document 
Findings 

No Document 
")._--- Decision 

Choose Remedy 

Apply remedy 

Investigate possible remedies. 

Yes 

No 

Document 
Decision 

Figure 2-1. Example of Multiple Decisions Organized Into a Flowchart. 
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CHAPTER3 

STEP 3: IDENTIFY THE Il\TPUTS TO THE DECISION 

THE DATA QUALITY OBJECTIVES PROCESS 

Optimize the Design for Obtaining Data 

Purpose 

IDENTIFY INPUTS 

~ 
To ioentify the informational inputs that wil be 
required to resolve the decision statement and 

determine wnictl inputs_ require environmental 
measurements. 

• Identity the information that wil be 
required to resolve the decision statement 

• Determine lhe IOUI'CII for each Item ol 
information identified. 

I 

• Identity lhe information that II needed 
to Htablilh the action level. 

• Conlinn that appropriate anatytiCal · ---. ~ ·~ 
mell'lodl exiltto provide the necesury 
data. 

The purpose of this step is to identify the informational inputs th~t will be required to 
resolve the decision statement and determine which inputs require environmental 

. ' 
measurements. 

Expected Outputs 

• A Jist of informational inputs needed to resolve the decision statement. 

• A list of environmental variables or characteristics that will be measured. 
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Background 

To resolve most decision statements, it is necessary to collect data or information. In 
this step, the planning tean1 identifies the different types of information that will be needed to 
resolve the decision statement. The key information requirements include the measurements 
that may be required, the source of data or information (e.g., historic or new data), and the 
basis for setting the action level. Once the planning team has determined what needs to be 
measured, they will refine the specifications and criteria for these measurements in later steps 
of the DQO Process. 

Activities 

Identify the information that will be required to resolve the decision statement. 
Determine which environmental variables or other information are needed to resolve the 
decision statement. Consider whether monitoring or modeling approaches, or a combination 
oi both, will be used to acquire tne information. Base~ on tbc sclec!ec dr.ta acquisiti:::-n 
approach, identify the types of information needed to support the decision statement. Ask 
general questions such as, '~Is information on the physical properties of the media required?" 
or "Is information on the chem~cal characteristics of the matrix needed?" These types of 
questions and their answers hdp identify the infom1ation needs. In compliance monltor~ug 
for pollutants discharged into surface water, examples of environmental variables of interest 
may include levels of lead, silver, total suspended solids, or temperature measurements. 

Determine the sources for each item of information identified above. Identify and list the 
sources for the information needed to resolve the decision statement. These sources may 
include results of previous data collections, historical records, regulatory guidance, 
professional judgement·; scientific literature, or new data collections. Next, qualitatively 
evaluate whether any existing data are appropriate for the study. Existing data will be 
evaluated quantitatively in Step 7: Optimize the D~sign for Obtaining Data. 

Identify the information that is needed to establish the action level. Define the basis for 
setting the action l~vel. The action level is the threshold value which provides the criterion 
for choosing between alternative actions. Action levels may be based on regulatory 
thresholds or standards, or they may be derived from problem-specific considerations such as 
risk analysis. In this step, simply determine the criteria that will be used to set the numerical · 
value. The actual numerical actiCin level will be set in Step S: Develop a Decision Rule. 

Confirm that appropriate measurement methods exist to provide the necessary data. 
Use the list of environmental measurements identified earlier in this step to develop a list o( 
potentially appropriate measurement methods. Note the method detection limit and limit of 
quantitation for each potential method; this performance information will be used in steps S 
and 7 of the DQO Process. 
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CHAPTER.4 

STEP 4: DEFINE THE BOUNDARIES OF THE STUDY 

THE DATA QUALITY OBJECTIVES PROCESS 

State the Problem 

Optimize the Design for Obtaining Data 

Purpose 

DEFINE BOUNDARIES 
~ 

To define the ~P&tial and tempcnl 
boundaries tl'lat are covered by ttw 
decision statement. 

Activitiel 

• Specify the characteristics that define 
the population of intereat. 

• Define the geographic .,.. 
within Which all decisions must apply. 

• When apprcpriate. divide ttw population inla 
strata ltlat hawt relatively hornogeneoul 
characteristicl. 

• Determine the timetrame 110 Whictl ttw 
~onappliel. 

• Determine when to ootlect data. 
--·~ ,_.; 

• Define the sc:ale of decision making. 

• Identity any praClical OOrll1rainll 
on data collection. 

The purpose of this step is to define the spatial and temporal boundaries of the 
problem. · 

. 
Expected Outputs 

· • A def..9jJed description of the spatial and temporal boundaries of the problem. 

• Any practical constraints that may interfere with the study. 
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Background 

It is ctifficult to interpret data that have not been drawn from a well-defined 
population. The term "population" refers to the total collection or universe of objects or 
people to be sructied, from which samples will be drawn. The purpose of this step is to 
define spatial and temporal components of the population that will be covered by the decision 
statement so that the data can be easily interpreted. These components include: 

• Spatial boundaries that define the physical area to be studied and from where the 
samples should be taken; and 

• Temporal boundaries that describe the tirneframe the study data will represent and 
when the samples should be taken. 

The boundaries will be used to ensure that the data collection design incorporates the 
time Fe:-:ods :n which the study should be impler:1e;1ted, are:lS that should be :;ampled. :.nd ·":e 
time period to which the study results should apply. This will help ensure that the study data 
are representative of the population being studied. Defming boundaries before. the data are 
collected can also prevent inappropriate pooling of data in a way that masks useful · 
information. 

Practical constraints that could interfere with sampling should also be identified in this 
step. A practical constraint is any hinderance or obstacle that potentially may interfere with 
the full implementation of the data collection design" 

Activities 

Specify the characteristics that define the population of interest. Specify the 
characteristics that define the population. It is imponant to clearly define the attributes that 
make up the population by stating them in a way that makes the focus of the study 
unambiguous. For example, the population rriay be PCB concentrations in soil, lead 
concentrations in the blood of children under the age of seven, or hourly ozone concentrations 

. within the metropolitan area. There may be several ways to define a population; always 
· choose the one that is most specific. For example, "tetrachlorodibenzodioxin" is more 

specific than "dioxin," and "hexavalent chromium" is more specific than "chromium". 

Define the spatial boundary of the decision statement. 

Define the geographic area to which the decision statement applies. The 
geographic area is a region distinctively marked by some pliysical features (i.e., 
volume, length, width, boundary). Some examples of geographic areas are the 
metropolitan city limits, the soil within the propeny boundaries down to a depth of six 
inches, or the natural habitat range of a particular animal species. 
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When appropriate, dh'ide the population into strata that have relatively 
homogeneous characteristics. Using existing infonnation, stratify or segregate the 
elements of the population into subsets or categories that exhibit relatively 
homogeneous. prope1ties o~ characteristics that may have an influence on the outcome 
of the study, such as contaminant concentrations, age, or height. Dividing the 
population into strata is desirable for studying sub-populations, reducing variability 
within subsets of data. or reducing the complexity of the problem by breaking it into 
more manageable pieces. See Figure 4-1 for an example of how to stratify a site with 
soil c.ontamination. · 

Define the temporal boundary of the problem. 

Determine the timeframe to which the decision applies. It may not be possible to 
collect data over the full time period to which the decision will apply. Therefore the 

·planning team should determine the time frame that the data shoul~ reflect; for 
example, ''The data will reflect the condition cf contami:lo.nt !::aching into ground 
water over a period of a hundred years." or "The data will be used to reflect the risk 
conditions of an average resident over their average length of residence which is 
estimated to be eight years." Time frames should be defined for the overall population 
·and any sub-populatioru; of interesL 

Determine when to collect data. Conditions may vary over the course of a study, 
which may affect the success of data ·collection and the interpretation of data results. 
These factors may include weather, temperature, humidity, or amount of. sunlight and 
wind. Determine when conditions will be most favorable for collecting data and select 
the most appropriate time period to collect data that reflect those conditions. For 
example, a study to measure ~bient airborne paniculate matter inay give misleading · 
information if the sampling is conducted in the? wetter winter mqnths rather than the 
drier summer months. 

Define the scale of decision making. Defme the smallest. most appropriate subsets of the 
population (sub-populations) for which decisions will be made based on the spatial or 
temporal boundaries. For example. in a study where the decision statement is, "Determine 
whether or not the concentration of lead in soil poses an unacceptable health risk to children 
and requires remediation", the geographic area is the top six inch~.s of soil within the 
property boundaries,' and the population is the lead concentration in surface soil. The scale of 
decision making could be set to an area which ha! a size that corresponds to the area whe~ 
children derive the majority of their exposure (such as a play area or an average residential 
lot size if the future land use will be residential). Study~ng the site at this scale will be 
protective of children, a sensitive population in risk assessmenL A temporal scale of decision 
making might be necessary for other types of studies; For example, in order to regulate water 
quality, it would be useful to set .a scale of decision making that limitS the time between 
sampling events. This would minimize the potential adverse effects in case the water quality 
was degraded between sampling events. 
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Identify any practical constraints on data collection. Identify any constraints or obstacles 
that could potentially interfere· with the full implementation of the data collection design, such 
as seasonal. or meteorological conditions when sampling is not possible, the inability to gain 
site access or informed consent, or the unavailability of personnel, time, or equipment. For 
example, it may not be possible to take surface soil samples beyond the east boundaries of a 
site under investigation because permission had not been granted by the owner of the adjacent 
property. 

Stratification 

Forested Drum Forested Oi"Um 

Ar• Oispoul ArU Oispoul 
Ar• Area 

.. (Stratln 1) 
(Stranm2) 

-'\ 
~-----/ Possible Po~sibla 

' Main Man · o&·WB;enr:-J 

~-···] Building treatment Building treatment 

andGrtU1ds areL BndGraundl 
.,... 

(Stratum3) (Stratum4) 

Site A 

Site stratification based on current and past land use. 

Large s1ained area 
w/pungent odor. 

Visibly rusted 
55 gallon 
druma. 

· Site B 

. (Stratum 3) 

~ 
~(S~2) 

Site stratification based on site inspecti"n or preliminary 
data. · 

Figure 4-1. An Example of How to Stratify a Site with SoU Contamination. 
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CHAPTERS 

STEP 5: DEVELOP A DECISION RULE 

THE DATA QUALITY OBJECTIVES PROCESS 

State the Problem 

Identify the Decision 

Optimize the Design for Obtaining Data 

Purpose 

DEVELOP A DECISION RULE 
Purpose 

To define the parameter of interest. 
specify the action level, and integrate previous 
000 outputs into a single statement that 
describes a logical basis for choosing among 
alternative actions. 

Activltiel 

• Specify the statistical parameter that 
characterizes the population. 

• Specify the action level for the study. 

• Combine the outputs of the previous 000 
steps into an "lf ••• then._" decision rule 
that defines the conditions that would 
cause the decision maker to choose 
among alternative actions. 

The purpose of this step is to define the parameter of interest, specify the action level, 
and ·integrate previous DQO outputs into a single statement that -describes a logical basis for 
choosing among alternative actions. 

Expected Outputs 

• The statistical parameter (the parameter of interest) that characterizes the 
population. 

• The action leveL 

• An· "ir •.. then.-" statement that defines the conditions that would cause the 
decision maker to choose among alternative actions.. · 
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Background 

The decision rule summarizes what attributes the decision maker wants to know about 
the population and how that knowledge would guide the selection of a course of action to 
solve the problem. The Decision Rule step combines criteria from past steps with the 
parameter of interest (statistical characteristic of the population) and the action level to 
provide a concise description of what action will be taken based on the results of the data 
collection. 

There arc four main elements to a decision rule: 

(1) The parameter ofinrerest, a descriptive measure (such as a mean, median, or 
proportion) that specifies the characteristic or attribute that the decision maker 
would like to know about the statistical population. The purpose of the data 
collection design is to produce environmental data that can· be used to develop 
a reasonable t>: .l.:T.:l!e of ~::e :mr:llaticn t=ara.-:Jet:r. 

(2) The scale of decision making, the smallest, most appropriate subset (sub
population) for which separate decisions will be made. (The scale of decision 
making was defined in Step 4: Define the Boundaries of the Study.) 

(3) The action level, a measurement threshold value of the parameter of interest 
that provjdes the criterion for choosing among alternative actions._:-~1l~tion . 
level can be based on regulatory standards, an exposure assessment, technology ·._,_ 
based limits, or reference-based standards. 

(4) The alternative actions, the actions that the decision maker would take, 
depending on the· true value of the parameter of interest. (The alternative 
actions were identified in Step 2: · Identify the Decision.) 

Activities 

Specify the statistical parameter that characterizes the population (the parameter or 
interest). The planning team should specify the parameter of interest (such as the mean, 
median, or percentile) whose true value the decision maker would like know and that the data 
will estimate. For example, to determine if the contamination level at a given site exceeds an 
action level, the planning team must specify the parameter that will be evaluated with respect 
to the action level (e.g., the mean concentration). Some regulations specify the parameter, but 
if this is not the case, it may ·be necessary to consult with a statistician to help select a 
parameter that is consistent with the intended application. Recognize that the parameter that 
is chosen in this siep may be changed to an equivalent descriptive measure as more 
information becomes available based on statistical considerations in Step 7 of the DQO 
Process and in the Data Quality Assessment Process. Infonnation about positive and negative 
attributes of conunonly used parameters is provided at the end of this chapter. 
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Specify the action )eve) for the study. The decision maker should specify the numerical 
value that would cause him/her to choose between alternative actions .. For example, the 
·decision maker would choose one action if the true value of the parameter of interest is above 
1 mg/L, and a different action otherwise. Conflrm that the action level is greater than the 
detection and quantitation limits for the potential measurement methods identified in Step 3: 
Identify the Inputs· to the Decision. 

Develop a decision rule. Develop a decision rule as· an "if ... then ... " statement that 
incorporates the parameter of interest, the scale of decision making, the action level, and the 
action(s) that would result from resolution of the decision. These four elements are combined 
in the following way: If the parameter of interest (e.g., true mean concentration of lead) 
within the scale of decision making (e.g., 1-acre plots) is greater than the action level 
(e.g., 1 mg!Kg), then take alternative action A (e.g., remove the soil from the site); otherwise 
take 'alternative action B (e.g., leave the soil in place). For example, "If the true mean 
concentration of cadmium in the fly ash leachate within a container truck. exceeds 1.0 mg!Kg, 
then the waste ash will be considered hazardous and will be disposed of in a RCRA 
hazardous waste landfill; otherwise, the waste ash will be disposed of in a municipal landfill." 
This statement is a functional decision rule that expresses what the decision maker ideally 
would like to resolve. It is not an operational decision rule which incorporates the decision 
maker's tolerable limits on decision ~rrors and the statistical hypothesis, and.describes how 
the data will be summarized. The operational decision rule is developed during the Data 
Quality Assessment Process, after the data have been collected (see Appendix A). 

Attributes of Different Statistical Parameters 

M:EAN 

EPA QA/0-4 

Positive Attributes 

• Useful when action level is based on long-term, average health effects 
(chronic conditions, carcinogenicity). 

• Useful when the population is uniform with relatively small spread. 
• Generally requires fewer samples than other parameters. 

Negative Attributes 

• Not a very representative measure of central tendency for highly skewed 
populations. 

• Not useful whe.n the population contains a large proportion of values that are 
less than measurement detection limits. (continued) 

Table 5-1. Attributes of Different Statistical Parameters to 
Characterize the Population 

25 Septrmber 1994 



Attributes of Different Statistical Parameters (continued) 

MEDIAN 

Positive Attributes 

• Useful when action level is based on long-term. average health effects (chronic 
conditions, carcin.ogenicity). 

• Provides a more representative measure of central ten~ency than the mean for 
skewed populations. 

• Useful when the population contains a large number of values that are less 
than measurement detection. limits. 

• Relies on few statistical assumptions. 

J"fe~ative Attributes 

• Will not protect against the effect of extreme values. 
• Not a very representative measure of central tendency for highly skewed 

populations. 

UPPER PROPORTION/PERCENTILE 

Positive Aruibutes 

• Useful for protection against extreme health effects. 
• For highly variable populations, provides best control of the extreme values. 
• Useful for skewed distributions. 
• May be appropriate when the population contains a large number of values 

less than the measurement detection limit, as long as this limit is less than the 
action level. 

• Relies on fe-.y statistical assumptions. 

Negative Attributes 

• Requires larger sample sizes than mean. 

RdcRncc: U.S. Environmcn&al Pro&cction Aacncy. 1989. Merlwds for £11Glu111ion AnciMWIII of CwGIUip Sllllld4rd.r: 
Vol~U~W I: Soils QIIIJ..Solid. MediA. EPA 23<W02-89.()42. Otr&c:c of Policy Plannin& and EvahWiOIL 

EPA Q1JCi..' 

Table 5-l. (cont.) Attributes of Different Statistlcal Parameters to 
. Characterize the Population 

26 



CHAPTER 6 

STEP 6: SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 

THE DATA QUALITY OBJECTIVES PROCESS 
A-----------------------~ 

State the Problem 

Optimize the Design for Obtaining Data 

Purpose 

SPECIFY LIMITS 
ON DECISION ERRORS 

~ 
To specify the decision maker's tolerable limits 
on dlleiiiiOfl em:n. 

• Determine ll'le possibie range of the 
parameter of inte11111. 

• Identify the deOsion erTCI'$ and choose the 
null hypothelia. 

• Specify a range of possibie J)atameter values 
wnere tl'le c:cnseouenees of deOsion emn 
a111 relatively !'linor (gray region). 

• Assi~ probability values to points above_t(!l _ · ~ 
below the ldion level 11'111 111ftect the 
tolerable prgbebiUty tor the 
OCQ.Irrencl of deCision emn. 

The purpose of this step is to specify the decision maker's tolerable limits on decision 
errors, which are used to establish performance goals for the data collection design. 

Expected Outputs , 

• The decision maker's tolerable d~:dsion error rates based on a consideration 
of the consequences of making an incorrect decision. 
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Background 

Decision makers are interested in knowing the true state of some feature of the 
environment. Since data can only estimate this state, decisions that are based on 
measurement data could be in error (decision error). Most of the time the correct decision 
will be made; however, this chapter will focus on controlling th~ less likely possibility of 
making a decision error. The goal of the planning team is to develop a data collection design 
that reduces the chance of making a decision error to a tolerable level. This step of the DQO 
Process will provide a mechanism for allowing the decision maker to define tolerable limits 
on the probability of making a decision error. 

There are two reasons why the decision maker cannot know the true value of a 
population parameter (i.e., the true state of some feature of the environment): 

(1) -" .... •1"•:,..,- ~f '..,t.,~"'""! .,1,.....,,...,.-t ~l ••• .,VS , . ..,,.;e .. OVe• t' .. ., ... ~ ~ .. T • . ' . n ... po!-'u . .- .. _.u -.~ lu-~- ~-· ~···-- •-· · ·•• · .... - .: .lr:::... ...... ~..: .,par .. ,_:::-::tee 
sampling will miss some features of this natural variation bec.ause it is usually 
impossible or imprac.tical to meRSl'l'e every point of a population. Sampling 
design error occurs when the sampling design is unabl~ to capture the 
complete extent of natural variability that exists in thC true sta.te of the 
environment. 

(~) Analytical methods and instruments are never absolutely _perfect, hence a 
measurement can ~:mly estimate the true value of an environmental sample. 
Measurement error refers to a combination of random and systematic errors 
that inevitably arise during the various steps of the measurement process (for 
example, sample collection, sample handling, sample preparation, sample 
analysis, data reduction, and data handling). · 

The combination of sampling design error and measurement error is called total study 
error, which may lead to a decision error. Since it is impossible to eliminate error in 
measurement data, basing decisions on measurement data will lead to· the possibility of 
making a decision error. 

The probability of decision errors can be controlled by adopting a_ scientific approach. 
In this approach, the data are used to select between one condition of the environment (the 
null hypothesis, HJ and an alternative condition (the alternative hypothesis, H.). The null 
hypothesis is treated like a baseline condition tha: is presumed to be true in the absence of 
strong evidence to the contrary. This feature provides a way to guard against making the 
decision error that the decision inaker considers to have the more undesirable consequences. 

A decision erior occurs when the decision maker rejects the null hypothesis when it is 
true, or fails to reject the null hypothesis when it is false. These two types of decision errors 
are classified as false positive and false negative d~c1sion errors, respectively. They are 
described below. 
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False Positive Decision Error - A false positive decision error occurs when the null 
hypothesis (H0 ) is rejected when it is true. Consider an example where the decision maker 
presumes that a .certain waste is hazardous (i.e., the null hypothesis or baseline condition is 
"the waste is hazardous"). If the decision maker concludes that there is insufficient evidence 
to classify the waste as hazardous when it truly is hazardous, then the decision maker would 
rtiake a false positive decision error. A statistician usually refers to the false positive error as 
a "Type I" error. The measure of the size of this error is called alpha (a), the level of 
significance, or the size of the critical region. 

False Negative Decision Error - A false negative decision error occurs when the 
null hypothesis is .!lQ1 rejected when it is false. In the above waste example, the false 
negative decision error occurs when the decision maker concludes that the waste is hazardous 
when it truly is .!lQ1 hazardous. A statistician usually refers to a false negative error as a 
"Type II" error. The measure of the size of this error is called beta (~). and is also known· as 
the complement of the power of a hypothesis test. 

The definition of false positive and false negative decision errors depends on the 
viewpoint of the decision maker.1 Consider the viewpoint where a person has been presumed 
to be "innocent until proven guilty" (i.e., ~ is "innocent"; H. is "guilty"). A false positive 
error would be convicting an innocent person; a false negative error would be not convicting 
the guilty person. From the viewpoint where a person is presumed to be "guilty until proven 
innocent" (i.e., H0 is "guilty"; Ha is "innocent"), the errors are reversed. Here, the false 
positive error would be not convicting the guilty person, and the false negative error would be 
convicting the innocent person. 

While the possibility of a decision error can never be totally eliminated, it' can be 
controlled. To control the possibility of making decision errors, the planning team must 
control total study error. There are many ways to accomplish this, including collecting a 
large number of samples (to control sampling design error), analyzing individual samples 
several times or using more precise laboratory methods (to control measurement error). 
Better sampling designs can also be developed to collect data that more acc~tely and 
efficiently represent the population of interest. Every study will use a slightly different 
method of controlling decision errors, depending on where the largest components of total 
study error exist in the data set and the ease of reducing those error components. Reducing 
the probability of making decision errors generally increases costs. In many cases controlling 
decision error within very small limits is unnecessary for maJdng a decision that satisfies the 
decision maker's needs. For instance, if the consequences of decision errors are minor, a 
reasonable deCision could be made based on relatively crude data (data with high total study 

1Note that these definitions are not the same as false positive or false negative instrument readings, where 
similar terms are commonly used by laboratory or field personnel to describe a fault in a single result; false 
positive and false negative decision errors are defined in the context of hypothesis testing, where the terms are 
defined with respect to the null hypothesis. 
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error). On the other hand, if the consequences of decision errors are· severe, the decision 
maker will want to control sampling design and measurement errors within very· small limits. 

To minimize unnecessary effon controlling decision errors, the planning team must 
determine whether reducing sampling design and measurement errors is necessary to meet the 
decision maker's needs. These needs are made explicit when the decision maker specifies 
probabilities of decision errors that are tolerable. Once these tolerable limits on decision 
errors are defined, then the effon necessary to analyze and reduce sampling design and 
measurement errors to satisfy these limits can be determined jn Step 7: Optimize the Design 
for Obtaining Data. It may be necessary to iterate between these two steps before fmding 
tolerable probabilities of decision errors that are feasible given resource constraints. 

Activities 

Determine the possible range of t!le ;:~rame1er ci imcrc.st. ::::~.::ish '.!::! ;<J~si~.:-le ra."!ge of 
the parameter of.interest by estimating its likely upper and lower bounds. This will help 
focus the remaining activities of this. step on only the relevant values of the parameter. For 
example, the range of the parameter shown in Figures 6-1 and 6-2 at the end of this chapter 
is between SO and 200 ppm. Historical and documen.ted analytical data are of great help in 
establishing the potential· parameter range. 

Identify the decision errors and choose the null hypothesis. Defme where each decision 
error occurs relative to the action level and establish which decision error should be defined 
as the null hypothesis (baseline condition). This process has four steps: 

(1) Define both types of decision errors and establish the true state of nature for. 
each decision error. Deflne both types of decision errors and detennine which 
one occurs above and which one occurs below the action level. A· decision 
error occurs when the data mislead the decision maker into concluding that the 
parameter of interest is on one side of the action level when the true value of 
the parameter is on the other side of the action level. For example, consider a 
situation in which a study is being conducted to determine if mercury 
contamination is creating a health hazard and EPA wants to take action if more 
·than 5% of a population of fish·have mercury levels above a risk·based action 

EPA QAIG-4 

leveL In this case, a decision error would occur if the ·data lead the decision 
maker to conclude that 95% of the mercury levels found in the flsh population 
were below the action level (i.e .• the parameter is the "95th percentile" of 
mercury levels in the flsh population) when the true.95th percentile of mercury 
levels in the fish population was above the action level (which means that more 
than 5% of the fish population contain mercury levels greater than the action 
level). The other decision error for this example would be that the data lead 
the decision ·maker to conclude that the 95th percentile of mercury levels in the 
flsh population is greater than the action level w~en the true 95th percentile is 
Jess than the action level. 
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The "true state of nature" is the actual condition or fearure of the environment 
that exists, but is unknown to the decision maker. Each decision error consists 
of two pans, the true state of nature and the conclusion that the decision maker 
draws. Using the example above, the true state of nature for the first decision 

. error is that the 95th percentile of mercury levels in the fish population is 
above the action level. · 

(2) Specify and.evaluate the potential consequences of each decision error. 
Specify the likely consequences of making each decision error and evaluate 
their potential severity in terms of economic and social· costs, human health and 
ecological effect.,, political and legal ramifications, and so on. Consider the 
alternative actions that would be taken under each decision error scenario, as 
well as secondary effects of those actions. For example, in dete.muning 
whether or not 95% of a fish population contain mercury levels above a risk
based action level, there may be a variety of potential consequences of 
committing a decision error. In :he first decision error described above, where 
the decision maker concludes that the 95th percentile is below when the true 
95th percentile was above the action level, the decision maker may decide to 
continue to allow fishing in the waters and not undenake any cleanup activity. 
The resulting consequences might include human health and ecological effects 
from consumption of contaminated fish by humans and other animals, 
economic and social costs of health care and family disruption, and damaged 
credibility of EPA when (and if) the decision error is detected. If the other 
type of decision error is committed, where the decision maker decides that the 
95th percentile exceeds the action level when the true 9~th percentile is below 
the action level, the decision maker might ban all fishing in the local waters 
and initiate cleanup activities. The consequences might include economic and 
social costs of lost revenues and job displacement in the fishing industry, 
damaged credibility for EPA when the cJeanup activities expose the nature of 
the decision error, and the threat of lawsuits by fishing interests. 

Evaluate the severity of potential consequences of decision errors at different 
points within the domains of each type of decision error, since the severity. of 
consequences may change as the parameter moves funher away from the action 
level. Consider whether or not the consequences change .abruptly at. some · 
value, such as a threshold health effect level; t}:le decision maker may want to 
change the tolerable limit on the dedsion error at such a point 

(3) Establish which decision error has more ·severe consequences near the action 
level. Based on the evaluation of potential consequences of decision errors, the 
decision maker should detennine which decision error causes greater concern 
when the trUe parameter value is near the acuon level. It is important to focus 
on the region near the action level because this is where tht: true parameter 
value is most likely to be when a decision error is made (in other words, when 
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the true parameter is far above or far below the action level, the data are much 
more likely to indicate the correct decision). 'This determination typically 
involves value judgements about the relative severity of different types of 
consequences within the context of the problem. In the fish contamination 
problem above, the decision maker would weigh the potential health 
consequences from allowing people to consume contaminated fish versus the 
economic and social disruption from banning all fishing in the community. In 
this case, the decision maker might carefully consider how. uncertain or 
conservative the risk-based action level is. 

(4) Define the null hypothesis (ba.seline condition) and the alternative hypothesis 
and a.ssign the terms 'Jalse positive" and 'Jalse negative" to the appropriat~ 
decision error. In problems that concern regulatory compliance, human health. 
or ecological risk. the decision error that has the most adverse potential 
consequences shoujd be defined as the null hypot.'le~!s (baseline condition).2 

In statistical hypothesis testing, tht: data must conclusively demonstrate that the 
null hypothesis is false. That is, the data must provide enough information to 
authoritatively reject the null hypothesis (disprove the baseline condition) in 
favor of the alternative. Therefore, by setting the null hypothesis equal to the 
true state of nature thht exists when tt.e more severe decision error occurs, the 
decision maker guards against making the more severe decision error by 
placing the burden of proof on demonstrating that the most adve~ ..:·.~ _c 

consequences will !!2! be likely to occur.. · · · -- ~ · 

It should be noted that the null.and alternative hypotheses have been 
predetermined in many regulations. If not, the planning team should define the 
null hypothesis (baseline condition) to correspond to the true state of nature for 
the more severe decision error and defin~ the alternative hypothesis to 
correspond to the true state of nature for the less severe decision error. 

Using the definitions of null and alteJ:Ilative hypotheses, assign the term "false 
positive" to the decision error in which the decision maker rejects the null 
hypothesis when it is true, which.corresponds to the decision error with the 
more severe consequences identified in task (3). Assign the term "false 
negative" to the decision error in which the decision maker fails to reject the 

=Note that this differs somewhat from the conventional us.: of hypodaesis testins in the context of planned 
experiments. There. the alternative hypothesis usually corresponds to what the experimenter hopes to prove, and 
the 11uil hypothesis usually correspo:tds to sorr.c: ba.i~line condition that represents an "opposite" assumption. For 

·instance. the experimenter may wish to pruve that a new water treaunent method works bcner than an ·existins 
accepted methOd. The experimenter might formulate the null hypothesis to correspond to "the new method 
performs no bener than the accepted method." and the alternative hypothesis as "the nc.w method perfonns better 
than the accepted method." The burden of proof would then be on f:bc experimental data to show that the new 
method performs better than the accepted method. and that this result is not due to chance. 
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null hypothesis when it is false, which corresponds to the decision error with 
the less severe consequences identified in task (3). 

Specify a range of possible parameter values where the consequences of decision errors 
are relatively minor (gray region). The gray region is a range of possible parameter values 

·where the consequences of a false negative decision error are relatively minor. The gray 
region is bounded on one side by the action level and on the other side by that parameter 
value where the consequences of making a false negative decision error begin to be 
significant Establish this boundary by evaluating the consequences of not rejecting the null 
hypothesis when it is false. The edge of the gray region should be placed where these 
consequences are severe enough to set a Jimjt on the magnitude of this false negative decision 
error. Thus, the gray region is the area between this parameter value and the action level. 

It is necessary to specify a gray region because variability in the population and 
unavoidable imprecision in the measurement system combine to produce .variability in the 
data such that a decision may be "too close to call" when the true parameter value is very 
near the action level. Thus, the gray region (or "area of uncertainty") establishes the 
minimum distance from the action level where the decision maker would like to begin to 
control false negative decision errors~ In statistics, the width of this interval is called the 
"minimum detectable difference" and is· often expresst:d as the Greek letter delta (A). ·The 
width of the gray region is an essential pan of the calculations for detennining the number of 
samples needed to satisfy the DQOs,. and represents one important aspect of th~ c!_ecisiQn 
maker's concern for decision errors. A more narrow gray region implies a desire iO detect 
conclusively the condition when the true parameter value is close to the action level ("close" 
relative to the variabi~ity in the data). When the true value of the parameter falls within the · 
gray region, the decision maker may face a high probability of making a false negative 
decision error, since the data may not provide conclusive evidence for rejecting the null 
hypothesis, even though it is actually false (i.e., the data may be too variable to allow the 
decision maker to recognize that the presumed baseline condition is, in fact, run true). 

From a practical standpoint, the gray region. is an area where it will not be feasible or 
reasonabJe to control the false negative decision error rate to low levels because of high costs. 
Given the resources that would be required to reliably detect small differences between the 
action level and the true parameter value, the decision maker must balance the resources spent 
on data collection with the expected consequences of making that decision error. For 
example, when testing whether a parameter (such as the mean concentration) exceeds the 
action level, if the ~.parameter is near the action level (reletive to the expected variability 
of the data), then the imperfect data will tend to be clustered around the action level, with 
some values above the action level and some below. In this situation, the likelihood of 
committing a false negative decision error will be large. To determine with confidence 
whether the true value of the parameter is above or below the action level, the decision maker 
would need to collect a large amount of data, increase the precision of the measurements, or 
both. If taken to an extreme, the cost of collecting data can exceed the cost of making a 
decision error, especially where the consequences of the decision error may be relatively 

EPA QA/0-4 33 Scpccmbcr 1994 



minor. Therefore, the decision maker should establish the gray region, or the region. where it 
is not critical to control the false negative decision error, by balancing the resources needed to 
"make a close call" versus the consequences of making that decision error. 

Assign probability limits to points above and below the gray region that reflect the 
tolerable probability for the occurrence of decision errors. Assign probability values to 
points above and below the gray region that reflect the decision. maker's tolerable limits for 
making an incorrect decision. Select a possible value of th~ parameter; then choose a 
probability limit based on an evaluation of the seriousness of the potential consequences of 
making the decision error if the true parameter value is located at that point. At a minimum. 
the decision maker should specify a false ~sitive decision error limit at the action level, and 
a false ne.gative decision error limit at the other. end of the gray region. For many situations, 
the decision maker may wish to specify additional probability limits at other possible 
parameter values. For example, consider a hypothetical toxic substance that has a regulatory 
o:..::tior:o .~vel c,. 10 ppn, a."ld '..vtdch poc:.::::~s threshold effec~ in hun:~.'1! exposed to me~'!l 
concentrations above 100 ppm. In this situation, the decision maker may wish to specuy 
more stringent probability limits at that threshold concentration of 100 ppm than those 
specified at 10 ppm. The tolerable decision error limits should decrease funher away from 
the action level as the consequences of decision error become more severe. 

Given the potentially high cost of controlling sampling design error and measurement 
error for environmental data, Agency decision making is rarely supponed by decision error 
limits more stringent than 0.01 (1 %) for both the false positive and false negative decision 
errors. This guidance reconunends using 0.01 as the staning point for setting decision etror 
rates. The most frequent reasons for setting limits greater (i.e., less stringent) than 0.01 an: 
that the consequences of the decision errors may not be severe enough to warrant setting 
decision error rates that arc this extreme. The value of 0.01 should !!.Q! be considered a 
prescriptive value for setting decision error rates, nor should it be considered as the policy of 
EPA to encourage the usc of any particular decision error rate. · R~ther, it should be viewed 
as a starting point from which to develop limits on decision errors that are applicable for each 
study. If the decision maker chooses to relax the decision error rates from 0.01 for false · 
positive or false negative decision errors, the planning team should document the reasoning 
behind setting the less stringent decision error rate and the potential impacts on cost, resource 
expenditure, human health, an.d ecological conditions. · 

The combined information from the activities section of this chapter can be graphed 
onto a "Decision Performance Goal Diagram" or charted in a ••Decision Error Limits Table" 
(see Figures 6-1 and 6·2 and Tables 6-t·and 6·2 below). Bo~ are useful tools for visualizing . 
and evaluating all of the outputs from this step. Figure 6-1 and Table 6-1 illustrate the case 
where the null hypothesis (baseline condition) is ·that the parameter of interest exceeds the 
action level (e.g., the waste is hazardous). Figure 6·2 and Table 6·2 illustrate the case where 
the null hypothesis (baseline condition) is that the parameter is less than the .action level (e.g .• 
the waste is not hazardous). · 
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Figure 6-1. An Example of a Decision Performance Goal Diagram 
Baseline Condition: Parameter Exceeds Action Level. 

True Correct Type of Tolerable Probability of 
Concentration Dedsion Error Incorrect Decision 

< 60 ppm Not exceed F(·) S% 

60 to 80 Not exceed F(-) 10% 

80 to IOO Not exceed F(-) gray region 

100 to ISO Does exceed F(+) S% 

>ISO Does exceed F(•) 1% 

Table 6-1. Decision Error Limits Table Cortesponding to Figure 6-1. 
(Action Level= 100 ppm) 
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Figure 6-2. An Example of a Decision Performance Goal Diagram 
Baseline Conditio-n: Parameter Is Less Than Action Level. 

True Correct :Type of Tolerable Probability of 
Concentration Dedsion Error Incorrect Decision 

< 60 ppm Not exceed F(+) S% 

60 to 100 Not exceed F(+) 10% 

100 to 120 Does exceed F(-) gray region 

120 to ISO Does exceed F(-) 20% 

> 150 Does exceed F(-) S% 

Table 6-2. Deci!ion Error Limits Table Corresponding to Figure 6-2. 
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CHAPTER 7 

STEP 7: OPTIMIZE THE DESIGN FOR OBTAINING DATA 

THE DATA QUALITY OBJECTIVES PROCESS 

State the Problem 

Purpose 

OPTIMIZE THE DESIGN 
~ 

To idBrlllly a~~~ aa• 
colacliorl CIN9I lor gerwtallng 
da. hi .,. axpec:tlld Ill Ullsfy Ina DCIOL 

ktMiiel 

• R...-w Ina 000 0J1PUt1 and uiGig 
envW'OI menial aatL 

• Develop ver-a' a.• c:ollectlon 
dlllign aiWTWW.. 

• Formullaihl rnat~~etnallcal ~ 
MeOid 10 ..... Gaaign problema 
tar ..ell Gaaign .,.,. .... 

• Select Ina cptirnaJ--c. .. 
ulisfiN Ina 0001 lor each 0..91 abmattva. 

• Select Ina 111011 --llec:IM Clea9't tal 
utldel al of lila DCIOL 

• Doc:urnanl Ina operaliarlal detaill and 
"-llc:lll uaumptiOnl of ........ 
dlllign In the gmping and analyU plan. 

The purpose of this step is to identify a resource-effective data collection design for 
generating data that are expected to satisfy the DQOs. 

Expected Outputs 

• The most resource-effective design for the study that is expected to achieve 
the DQOs. . 
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Background 

In this step, statistical techniques are used to develop alternative data collection 
designs and evaluate their efficiency in meeting the DQOs .. To develop the optimal design 
for this study, it may be necessary to work through this step more than once after revisiting 
previous steps of $e DQO Process. 

,' 

The objective of this step is to identify the most resource-effective data collection 
design expected to generate data that satisfy the DQOs specified in the preceding steps. 
While a. full explanation of the procedures for devdoping a data collection design is beyond 
the scope of this guidance document, it does provide a broad overview of the steps that need 
to be accomplished to reach this goal. The example in Appendix B illustrates some of these 
.activities in more detail. 

· Review the DQO outputs and existin~ environmental data. Review the DQO outputs 
generated in the preceding six steps to ensure that they are internally consistent. The DQOs 
should provide a ·succinct collection of information on the context of, requirements for, and 
constraints on the data collection design. Review existing data in more ~tail if it appears 
that they can be used to suppon the data collection design (e.g., analyze the variability in 
existing data if they appear to provide good information about the variance for the new data}. 
If exisiing data are going to be combined with new data to suppon the decision, then 
determine if there are any gaps that can be filled or deficiencies that might be mitigated by 
including appropriate features in the new data collection design. 

Develop general data collection design' alternatives. Develop alternative data collection and 
analysis designs based on the DQO outputs and other relevant information, such as historical 
panerns of contaminant deposition, estimates of variance, and technical characteristics of the 
contaminants and media. Generally, the goal is to find cost-effective alternatives that balance 
sample size and measurement performance, given the feasible choices for sample collection 
techniques and analytical methods. In some cases where there is a relatively high spatial or 
temporal variability, it may be m~re cost-effective to use less expensive yet less precise 
analytical methods so that a relativ\!ly large number of samples can be taken, thereby 
controlling the sampling design error component of total study error. In other cases where 
the contaminant distnbution is relatively homogeneous, or the action level is very near the 
method detection limit, .it may be more cost-effective to use more expensive yet more precise 
and/or more sensitive analytical methods and collect tewer samples, thereby controlling the 
analytical measurement error component of toul study erro(.-. Examp!es of general data 
collection design alternatives include: 

• factorial design • sequential random sampling 
• simple random sampling • systematic sampling 
• stratified random sam_pling • composite sampling (in conjunction 

with another sampling design) · 
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Formulate the mathematical expressions needed to solve the design problem for each 
data collection design alternative. Develop the following three mathematical expressions 
needed to· optimize the data collection design as follows: 

(1) Define a suggested method for testing the statistical hypothesis and defme a 
sample size formula that corresponds to the method if one exists 
(e.g., a Student's t-test). 

(2) Develop a statistical model that describes the relationship of the measured 
value. to the "true" value. Often the model will describe the components of 
error or bias that are believed to exist in the measured .value. 

(3) Develop a cost function that relates the number of samples to the total cost of 
sampling and analysis. 

Select the optimal sampJe size that satisfies the DQOs for each data c·ouection design 
alternative. Using the mathematical expressions from the previous activity, solve for the 
optimal sample size that satisfies the DQOs, including the decision maker's limits on decision 
errors. If no design will meet the limits on decision errors within the budget or other 
cons!raints, then the planning team will need to relax one or more constraints. For example: 

• increase the budget for sampling and analysis; 
• increase the width of the gray region; 
• increase the tolerable decision error rates; 
• relax other project constraints, such as the schedule; or 
• change the boundaries; it may be possible to reduce sampling and analysis costs by 

changing or eliminating subgroups that will·require separate decisions. 

Select the most resource-effective 'data collection design that satisfies all· of the DQOs. 
·Evaluate the design options based on cost and ability to meet the DQO constraints. Choose 
the one that provides the best balance between cost (or expected cost) and ability to meet the 
DQOs. 

The statistical concept of a power function is extremely useful in investigating the 
performance of alternative designs. The power function is the probability of rejecting the null 
hypothesis (H0 ) when the null hypothesis is fal.se (i.e., the alternative condition is true). If 
there was no error associated with a decision, the ideal power function would be 0 if Ho were 
true, and 1 if H., were false. Since decisions are based on imperfect data, however, it is 
Impossible to achieve this ideal power function. Instead, the power function will most likely 
yield values that are small when H., is true and large when H., is false. A perforinance curve 
is based on the graph of the power function.• The performance curve can be overlaid into 

11n this guidance. the perfonnance curve is based on either the power curve or the complement of the power curve. This 
ensures that the performance curve always rises from left to righL 
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the Decision Performance Goal Diagram to assess how well a test performs or to compare 
competing tests. A design that produces a very steep performance curve is preferred over one 
that is relatively flat. An example of a performance curve is shown in Figure 7-1. 
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Document the operational details and theoretical assumptionS of the selected design in 
the sampling and analysis plan. Document the selected design's key features that must be 
implemented properly to allow for efficient and valid statistical interpretation of the data. It 
is panicularly important to document the statistical assumptions-that could be violated through 
errors in or practical constraints on field sample collection· procedures or analytical methods. 

After all the activities have been completed it may be helpful to enlist the advice and 
review of a statistician with expertise in data collection designs. This will be particularly 
usrful if the initial data collection designs have been developed by an inexperienced 
statistician or an environmental scientist with limited ·statistical training. The experienced 
statistician may be able to offer innovative alternative data collection designs that may be 
more cost-effective or simpler to implement. 
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Overview 

APPENDIX·A 

BEYOND THE DQO PROCESS: 
THE QUALITY ASSURANCE PROJECT PLAN 

AND DATA QUALITY ASSESSMENT 

This appendix explains some imponant QA management steps that occur after the 
DQO Process has been completed. The DQO Process is pan of the planning phase of the 
data collection operation, as illustrated in Figure A-1. At the completion of the DQO Process, 
the planning team will have documented the project objectives and key performance 
requirements for the data operations in the DQOs, and will have identified a data collection 
oesign that is expected to achieve the [ :c. Os. The C<J.ta collec:ion design a."ld DQO:: will tbe:: 
be used to develop the Quality Assurance Project Plan (QAPP), which provides the detailed 
project-specific objectives, specifications, and procedures n~eded to conduct a successful data 
collection activity. During the implementation phase of the data. collection life cycle, the 
QAPP is executed and the data are collected. During the assessment phase, a Data Quality 
Assessment (DQA) is performed on the data to determine if the DQOs have been satisfied. 
The relationship between the DQO Process and these subsequent activities arc explained in 
more detail below~ 

Qualitv Assurance Project Plan Development 

' The QAPP is a formal EPA project document that specifies the operational procedures 
and quality assurance/quality control (QNQC) requirements for obtaining environmental data 
of sufficient quantity and quality to satisfy the project objectives. The QAPP is an imponant 
pan of the EPA Quality System, and is required for all data collection activities that generate 
data for use by EPA.1 The QAPP contains information on project management, measurement 
and ·data acquisition, assessment and oversight, and data vali~ation and useability._ 

The DQO Process may be viewed as a preliminary step in the QAPP development 
process, as shown in the right half of Figure A-1. DQOs are a formal element of the QAPP, 
yet information contained in the DQOs relates indirectly to many other elements of the 
QAPP. In essence, the DQOs provide statements about the expectations and requirements of 
the data user (such as a decision maker). In the QAPP, these requirements are translated into 
measurement performance specifications and QNQC procedures for the data suppliers, to 

1U.S. Environmental Protection Agency. EPA Requirements for Quality Assurance Project Plans for. 
Environmental Data Operations. EPA QAIR-S, 1994. 
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provide them with the information they need to satisfy the data user's needs. Thus, the 
QAPP integrates the DQOs, the data collection design, and QNQC procedures into a coherent 
plan to be used for collecting defensible data that are of known quality and that is adequate 
for the data's intended use. 

QA PLANNING FOR 
DATA COLLECTJON 
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, Quality 
Assurance 
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-Oata validation 
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-

. 
Figure A·l. QA Planning and the Data Life Cycle. 

The QAPP is structured into three sections: the Introduction. Requirements. and 
Elements. The Elements are the individual requirements of the QAPP that are listed 
separately. The Elements are grouped into four categories: Project Management. 
Measurement/Data Acquisition, Assessment/Oversight, and Data Validation and Useability. 
The outputs of the DQO Process will provide information or inputs to elements in the Project 
Management section. 
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Data Quality Assessment 

After the environmental data have been collected and validated in accordance with the 
QAPP, the data must be evaluated to determine whether the DQOs have been satisfied. EPA 
has developed guidance on Data Quality Assessm~nt (DQA) to address this need (see Figure 
A-2)} DQA involves the application of statistical tools to determine: 

• \\'hether the data meet the assumptions under which the DQOs and the data 
collection design were developed; and 

• whether the total error in the data is small enough to allow the decision maker to 
use the data to support the decision within the tolerable decision error rates 
expressed by the decision maker. 

It is important to verify the assumptions that underlie the DQOs and the data 
collection design so that statistical calcubltions performed on the data relate tc the decision 
maker's problem in a scientifically valid and meaningful way. lf the data do not support the 
underlying assumptions, then corrective actions must be taken to ensure that the decision 
maker's needs are met. Corrective action may be as simple as selecting a different statistical 
approach that relies on assumptions that are in betteragreement with the data, or it may be as 
complicated as revising the data collection design and collecting new data that satisfy the 
decision maker's needs. 

If the data support the conclusion that the assumptions are reasonable, then the next 
step of a DQA can be taken, which is to evaluate how well the data support the actual 
decision. This is determined by evaluating whether the data conclusively demonstrate that the 
population parameter of interest is above (or below) the action level. In essence, this is 
where the decision maker applies a more specific or "operational" version of the decision 'rule 
that was developed in Step 5 of the. DQO Process (in statistical terms, this .is performing the 
hypothesis test). Whether the data are "conclusive" or not will depend on the estimated value 
and variability of the statistical parameter in relation to the gray region and the limits on 
dedsitJn errors that were specified in Step 6 of the DQO Proces!'. If the decision cannot be· 
made in accordance with the decision maker's DQOs, then the decision maker must decide 
whether to take corrective actions (such as collect more or better data), relax the DQOs, or 
make a decision anyway, without the benefit of adequate data. 

2 U. S. Environmental Protection ABency. Guidance for Data Quality Assessments. EPA QAIG-9. 1994. 
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Thus, DQA is an essential element of the data operation because it helps to bring 
closure to the issues raised at the beginning of the DQO Process. By verifying the 
assumptions required to draw scientifically valid and meaningful conclusions from the data. 
and by implementing the decision rule, DQA helps the decision maker determine whether the 
DQOs have been satisfied. . 
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APPENDIX B · 

DQO CASE STUDY: CADMIUM-CONTAMINATED 
FLY ASH WASTE 

Introduction 

This appendix presents a functional, but realistic example of the DQO outputs for a 
decision that could be made within the Resource Conservation and Recovery Act (RCRA) 
hazardous waste management program. The example is intended to illustrate the types of 
outputs that are common to the DQO Process. It is !lQ! intended, however, to represent the 
policy of the RCRA program for actual situations that may be similar to the example. Please 
consult with a knowledgeable representative within the RCRA program office about the 
current policy for making waste classification decisions for fly ash or other types of 
hazardous waste. · 

The case study has been chosen because it is simple and straightforward, and because 
the outputs are uncm:nplicated. Although some of the outputs from this example may seem .. 
intuitive, this is not often the case in practice. For many studies, the DQO Process is 
complicated and thought-provoking. Even so, some steps will require more effort than others. 
Keep in mind that all of the steps in the DQO Process are necessary ·to develop a data · 
collection design. Once the first six steps have been completed and thoroughly thought-out, 
then development of the most resource-effective data collection design can proceed. .. 

-- -~ _;. 

Background 

A waste incineration facility located in the Midwest routinely removes fly ash from its 
flue gas scrubber system and disposes of it in a local sanitary landfill. Previously it was 
determined that the ash was not hazardous according to RCRA program regulations. The 
incinerator, however, recently began treating a new waste stream. The representatives of the 
incineration company are concerned that the waste fly ash could now contain hazardous levels 
of cadmium from the new waste sources. They have decided to test the ash to determine 
whether it should be sent to a hazardous waste landfill or continue to be sent to the municipal 
landfill. They have decided to employ the DQO Process to help guide their decision making. 

Cadmium is primarily used as corrosion protection on metal parts of cars and electrical 
appliances. It is also used in some batteries. Cadmium and cadmium salts have toxic effects 
fqr humans through both ing~stion and inhalation exposures. Ingestion exposure usually 
causes mild to. severe irritation of the gastrointestinal tract, which can be caused by 
concentrations as low as 0.1 mglkglday. Chronic (long-term) inhalation exposure can cause 
increased incidence of emphysema and chronic bronchitis, as well. as kidney damage. 
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Under the current Code of Federal Regulations, 40 CFR, Part 261, a solid waste can 
be considered "hazardous" if it me~ts specific criteria of ign.itability, corrosivity, reactivity, 
and toxicity. One method that is used to determine if a solid substance, such as fly ash, 
meets the criteria for toxicity under the RCRA program regulations is to test a "representative 
sample" of the waste and perform a Toxic.ity Characteristic Leaching Procedure (TCLP) 
described in 40 CFR. Pt. 261, App. II. During this process, the solid fly ash will be 
"extracted" using an acid solution. The extraction liquid (the TCLP leachate) will then be 
subjected to tests for specific.metals and compounds. For this example, the only concern is 
with the concentration of cadmium in the leachate. The primary benefit of the DQO Process 
will be to establish the data coHection design needed to determine if the waste is hazardous 
under RCRA regulations within tolerable decision error r~tes. 

As a precursor to the DQO Process, the incineration company has conducted a pilot 
study of the fly ash to determine the variability in the concentration of cadmium between 
loads of ash leaving the facility. They have determined that each load is .fairly homogeneous. 
There is a high variability between loads. ho···ever; due to thr ature 'Jf the waste stre::..-n. 
Most of the fly ash proauced is not nazardous and may be disposed of in a sanitary landfill. 
Thus, the company has decided that testing each individual waste load before it leaves the 
facility would be the most economical. Then they could send loads of ash that exceeded the 
regulated standards to the higher- cost RCRA landfills and continue to send the others to the 
sanitary landfill. · · 

DOO Development 

The fol1owing is a representative example of the output from each step of the DQO 
Process for the fly ash toxicity problem. 

State the Problem- a description of the problem(s) and specifications of available 
resources and relevant deadlines for the study. · 

(1) identify the members of the planning team -The members of the planning team will 
include the incineration plant manager, a plant engineer, a statistician, a quality 
assurance officer, an EPA representative who works within the RCRA program. and a 
chemist with sampling experience. · · 

(2) Identify the primary decision maker - There will not be a primary decision maker; 
decisions will be made by ~onsensus. . 

(3) Develop a concise description of the problem --:- The problem is to determine which 
loads should be sent to a RCRA landfill versus a sanitary landfill. 

(4) Specify available resources nnd releV(1.'1t deadUrze . .; fnr the st1.viy- While the project 
will not by constrained by cost, the waste generator (the incineration company) wishes 

· to hold sampling costs below $2,500. They have also requested that the waste testing 
be completed within 1 week for each container load. 
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Identify the Decision - a statement of the decision that will use environmental data and the 
actions that could result from this decision. 

(i) Identify the principal study question- Is the fly ash waste considered hazardous 
under RCRA regulations? · 

(2) Define alternative actions that could result from resolution of the pn'ncipal study 
question-. 

(a) The waste fly ash could be disposed of in a RCRA landfill. 

(b) The waste !1y ash could be disposed of in a sanitary landfill. 

(3) Combine the principal study question and the alternative actions into a decision 
statement - Decide whether or not the fly ash waste is hazardous under RCRA and 
requires special disposal procedures. 

(4) Organize multiple decisions- Only one decision is being evaluated. 

Identify the Inputs to the Decision - a list of the environmental variables or characteristics 
·that will be measured and other information needed to resolve the decision statement. 

(1) Identify the information that will be required f-0 resolve the decision statement -.To 
resolve the decision statement, the planning team needs to obtain measurements of the 
cadmium concentration in the leachate resulting from TCLP extraction. 

(2) Determine the sources for each item of information identified - The fly ash should be 
tested to detennine if it meets RCRA regulated standards for toxicity using the test 
methods listed in 40 CFR, Pt. 261, App. D. Existing pilot study data provide 
information about variability, but do not provide enough information to resolve the 
decision statement. 

(3) Identify the information that is needed to establish the action level -- nie action level 
will be based on the RCRA regulations for cadmium in TCLP leachate. 

(4) Confirm that appropriate measurement methods exist to provide the necessary data
Cadmium can be measured in the leachate according to the method specified in 40 
CFR, Pt. 261, App. U. The detection limit is below the standard. 

Define the Boundaries of the Study - a detailed description of the spatial and temporal 
·· boundaries of the problem, characteristics that defme the population of interest, and any 

practical considerations for the study. · 
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(1) Specify the characteristics that define the population of interest- Fly ash waste from 
the hazardous waste incinerator will be analyzed. The fly ash should not be mixed 
with any other constituents except water that. is used for dust control. Each load of 
ash should fill at least 70% of the waste trailer. In cases where the trailer is filled less 
than 70%, the trailer must wait on-site until more ash is produced and ·rills the trailer 
to the appropriate capacity. 

(2) Define the spatial boundary of the decision statement -

(a) Define the geographic area to which the decision statement applies. Decisions 
will apply to each container load of fly ash waste. 

(b) When appropriate, divide the population into strata that have relatively 
homogeneous characteristics. Stratification is not necessary since the waste ash is . 
relatively homogeneous within each container. 

(3) Define the temporal boundary of the decision statement -

(a) Detennine the timeframe to which the decision. statement applies. It will be 
assumed that the sampling data represent both the current and future concentration 
of cadmium within the ash. 

(b) Detennine when to collect data. Contained in the trucks, the waste~doer no1 pose 
a threat to humans or the environment. Additionally, since the fly ash is not 
subject to change, disintegration, or alteration, the decision about the waste 
characteristics does not warrant any temporal constraints·. To expedite decision 
making, however, the planning team has placed deadlines on sampling and· 
reponing. The fly ash waste will be tested within 48 hours of being loaded onto 
waste hauling trailers. The analytical results from each sampling round should be 
completed and reponed within S working days of sampling. Until analysis is . 
complete, the trailer cannot be used. 

(4) · Define the scale of decision making- The scale of decision making will be each 
container of waste ash. 

(5) Identify practical constraints on data collection- The most important practical 
consideration that could interfere with the study is the ability to take samples from the 
fly ash that is stored in waste hauling trailers. Although the trailers have open access, 
special procedures and methods will have to be implemented for the samples to be 
representative of the entire depth of the ash. It has been suggested that_ core samples 
may be one practical solution to this problem. To get additional samples from each 
truck and to minimize the cost, compositing of core samples has been suggested. 
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Dnelop a Decision Rule - to define the parameter of interest, specify the action level and 
integrate previous DQO outputs into a single statement that describes a logical basis for 
choosing among alternative actions. 

(1) Specify the statistical parameter that characterizes the population of interest- The 
planning team is interested in the true mean concentration of cadmium in the TCLP 
leachate for each container. 

(2) Specify the action level for the study·- The action level for the decision will be the 
RCRA regulatory standard for cadmium of 1.0 mg/L in the TCLP leachate. 

(3) Develop a decision rule (an "if. .. then ... " statem~nt) - If the me2.Il concentration of 
cadmium from the fly ash leachate in each container load is ~ater than 1.0 mg/L 
(using the TCLP method a5 defined in 40 CFR 261), then the waste will be considered 
hazardous and will be disposed of at a RCRA landfill. ·If the mean concentration of 
cadmium from the fly ash waste leachate is less than 1.0 mg/L (using the TCLP 
method as defined in 40 CFR 261), then t.'le w2..ste will be considered n~n-hazardous 
and will be disposed of in a sanitary landfill. · 

Specify Tolerable Limits on Decision Errors- the decision maker's toleraole decision 
error rates based on a consideration of the consequences of making a decision error. 

(1) Detennine .rhe possible range of the parameter of interest- From analysis of records 
of similar stUdies of cadmium in environmental matrices, the range of the cadmium 
concentrations is expected to be from 0-2 mg/L. Therefore the mean concentration is 
ex~cted to be between. 0-2 mg/L for this investigation. 

(2) Identify the decision errors and choose the null hypothesis-

(a) Define both types of decision errors and establish the true state of nature for each 
decision error. The planning team has detennined that the two decision errors are 
(i) deciding that -the waste is hazardous when it truly is not, and (ii) deciding that 
the waste is not hazardC'us· when it ·truly is. · . 

The true state of nature for decision error (i) is· that the w.aste is not hazardous. 

The true state of nature for decision en-or (ii) is that the waste is hazardous. 

(b) Specify and evaluate the potential consequences of each decision error. 

. EPA QAIG-4 

The consequences of deciding that the waste is. hazardous when it truly is not 
will be that the incinerator company will have to pay more for the disposal of 
the fly ash at a RCRA facility than at a sanitary landfill. 
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Under the current Code of Federal Regulations, 40 CFR, Part 261, a solid waste can 
be considered "hazardous" if it me~ts specific criteria of ignitability, corrosivity, reactivity, 
and toxkity. One method that is used to determine if a solid substance, such as fly ash, 
meets the criteria for toxicity under the RCRA program regulations is to test a "representative 
sample" of the waste and perform a Toxic.ity Characteristic Leaching Procedure (TCLP) 
described in 40 CFR. Pt. 261, App. ll. During this process, the solid fly ash will be 
"extracted" using an acid solution. The extraction liquid (the TCLP leachate) will then be 
subjected to tests for specific. metals and compounds. For this exainple, the only concern is 
with the concentration of cadmium in the leachate. The primary benefit of the DQO Process 
will be to establish the data coHection design needed to determine if the waste is hazardous 
under RCRA regulations within tolerable decision error rttes. 

As a precursor to the DQO Process, the incineration company has conducted a pilot 
study of the fly ash to determine the variability in the concentration of cadmium between 
loads of ash leaving the facility. They have determined that each load is .fairly homogeneous. 
There is a hiszh variabilitv between ]o::>ds. however. due to the nature af the waste !:ti'"e:!m. 

~ . . 
l•1ost of the !ly ...sh produced is not h~ardous a.."ld may be disposed of in a sanitary landfill. 
Thus, the company hf!S decided that testing each individual waste load before it leaves the 
facility would be the most economical. Then they could send loads of ash that exceeded the 
regulated standards to the higher- cost RCRA landfills and continue to send the others to the 
sanitary landfill. · . · 

DOO Development -- ·---........ .;__ . .: 
-:-- -~ . .___,:. 

The foJJowing is a representative example of the output from each step of the DQO 
Process for the ·fly ash toxicity problem. 

State the Problem - a description of the problem(s) and specifications of available 
resources and relevant deadlines for the study. ·· 

(1) identify the members of the planning team- The members of the planning team will 
include the incineration plant manager, a plant engineer, a statistician, a quality 
assurance officer, an EPA representative who works within the RCRA progr~ and a 
chemist with sampling experience. · · 

(2) Identify the primary decision maker - There will not be a .Primary decision maker; 
decisions will be made by ~onsensus. 

(3) Develop a concise description of the problem-. The problem is to determine which 
loads should be sent to a RCRA landfill versus a sanitary landfill. 

(4) Specify available resources and releV(1.'1t deo.dli'fle.t: fnr the st•viy- While the project 
will not by constrained by cost. the waste generator (the incineration company) wishes 

· to hold sampling costs below $2,500. They have also requested that the waste testing 
be completed within 1 week for each container load. 
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(4) Assign probability values to points above and below the action level that reflect the 
tolerable probability for rhe occurrence of decision enors- For this example, RCRA 
regulations allow a 5% decision error rate at the action level. The plaiming team has 
set the decision error rate to 5% from 1 mg/L to 1.5 mg/L and 1% from 1.5 mg/L to 2 
mg/L as the consequences of health effects from the waste disposed of in the 
municipal landfill increase. On the other side of the action level, the planning team 
has set the -tolerable probability of making a false negative error at 20% when the true 
parameter is from 0.25 to 0.75 mg/L and 10% when it is below 0.25 mg/L, based on 
both experience and an economic analysis that shows that these decision error rates are 
reasonable to balance the cost of sampling versus the consequence of sending clean 
ash to the RCRA facility (see Figure B-1). 

Optimize the Design - select the most resource-effective data collection and analysis design 
for generating data that ·are expected to satisfy the DQOs. Optimizing the design is the one 
step of the DQO Process that will most likely be completed by a statistician or someone who 
has data collection design expertise. Using the case study as an example, the following 
section has been included to provide the reader with a background on the overall process that 
the statistician might follow to optimize the final data collection design. 
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Figure B-1. Decision Performance Goal Diagram for Cadmium Compliance Testing 
Baseline Condition: Mean Exceeds Action Level 
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( 1) Specify the characteristics that define the population of interest - Fly ash waste from 
the hazardous waste incinerator will be analyzed. The fly ash should not be mixed 
with any other constituents except water that. is used for dust control. Each load of 
ash should fill at least 70% of the waste trailer. In cases where the trailer is filled less 
than 70%, the trailer must wait on-site until more ash is produced and ·fills the trailer 
to the appropriate capacity. 

(2) Define the spatial boundary of the decision statement -

(a) Define the geographic area to which the decision statement applies. Decisions 
will apply to each container load of fly ash waste. 

(b) When appropriate, divide the population into strata that have relatively 
homogeneous characteristics. Stratification is not necessary since the waste ash is 
relatively homogeneous within each container. 

(3) Define the remporai boundary OJ the decision statement-

(a) Detennine the timeframe to which the decision. statement applies. It will be 
assumed that the sampling data represent both the current and future concentration 
of cadmium within the ash. 

(b) Detennine when to collect data. Contained in the trucks, the waste does not pose 
a threat to humans or the environment. Additionally, since the fly ash is not 
subject to change, disintegration, or alteration, the decision about the waste 
characteristics does not warrant any temporal constraints·. To expedite decision 
making, however, the planning team has placed deadlines on sampling and· 
reponing. The fly ash waste will be tested within 48 hours of being loaded onto 
waste hauling trailers. The analytical results from each sampling round should be 
completed and reponed within S working days of sampling. Until analysis is 
complete, the trailer cannot be used. 

(4) · Define the scale of decision making- The scale of decision making will be each 
container of waste ash. 

(5) Identify practical constraints on data collection - The most imponant practical 
consideration that could interfere with the study is the ability to take samples from the 
fly ash that is stored in waste hauling trailers. Although the trailers have open access, 
special procedures and methods will have to be implemented for the samples to be 
representative of the entire depth of the ash. It has been suggested· that. core samples 
may be one practical solution to this problem. To get additional samples from each 
truck and to minimize the cost, compositing of core samples has been suggested. 
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In the case of the cadmium-contaminated ash, a fued number of random grab 
samples would be selected and analyzed. Standard lab splits and QC samples 
would be taken according to standard procedures for the RCRA program. Each 
sample would be chosen randomly in three dimensions. A Student's t-test is 
suggest~d as a possible method for testing the statistical hypothesis. 

(b) Composite Simple Random Sampling (composite sampling)- Tilis type of 
sampling consists of taking multiple samples, physically combining (compositing) 
them, and drnwing one or more subsamples for analysis. Composite samples are 
taken primarily when an nverage concentration is sought and there is no need to 
detect peak concentrations. By compositing the samples, researchers are able to 
sample n larger number of locations than if cornpositing was not used, while 
reducing the cost of analysis by combining several samples. 

In the case of the cadmium-contaminated ash, a fued number· of random grab 
samples would be taken and composited. The number of grab samples contained 
in a composite sample (g) i:; nlso fixed. To detennine sampling locations within 
the composite, a container would be divided into "g" equal-volume strata and 
samples would be chosen randomly within each strata. The use of strata ensure 
full coverage of each container. Standard lab sphts and QC samples would be 
taken according to standard procedures for the RCRA program. A Student's t-test 
is suggested as the possible method for testing the statistical hypothesis.· 

(c) Sequential Sampling - Sequential sampling involves making several rounds of 
sampling and analysis. A statistical test is performed after each analy.si~t.o arrive 
at one of three possible decisions: reject. the null hypothesis. accept the null 
hypothesis,• or collect more samples. This strategy is applicable wl:ien sampling 
and/or analysis costs are high, when information concerning sampling and/or. 
measurement variability is lacking, when the waste and site characteristics of 
interest are stable over the timeframe of the sampling effon. and when the 
objective of the sampling is to test a single hypothesis. By taking samples in 
sequence, the researcher can hold down the cost bf sampling and analysis. 

. . 
In the case of the cadmium-contaminated ash, a sequential probability sample 
could be performed. The samples in each sampling round would be chosen 

· randomly in three dimensions. If the decision to stop sampling has not been made 
before the number of samples required for the simpl~ random sample are taken. 
sampling would stop at this point and the simple random sample test ·would be 
performed. Standard laboratory splits and QC samples would be taken according 
to standard procedures for the RCRA program. An ll.pproximate ratio test is . 

'Dec:ide not to. reject the null based on tolerable decision error limits. 
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The consequences of deciding that the waste is not hazardous when it truly is 
will be that the incinerator company will dispose of the waste in a sanitary 
landfill which could possibly endanger human health and the environment. In 
this situation, they may also be liable for future damages and environmental 
cleanup costs. Additionally, the reputation of the incinerator company may be 
compromised, jeopardizing its future profitability. 

(c) Establish which decision error has more severe consequences near the action 
level. The planning team has concluded that decision error (ii) has the more 
severe consequences near the action level since the risk of jeopardizing human 
health outweighs the consequences of having to pay more for disposal. 

(d) Define the null hypothesis (baseline condition) and the alternative hypothesis and 
assign the terms 'Jalse positive" and 'Jalse negative" to the appropriate decision 
error. 

· The baseline condition or null hypothesis (H0 ) is "the waste is hazardous." 

The alt~mative hypothesis (H.) is "the waste is not hazardous." 

The false positive decision error occurs when the null hypothesis is rejected when 
it is true. For this example, the false positive decision error occurs when the . 
decision maker decides the waste i~ not hazardous when it truly is hazardous. The 
false negative decision error occurs when the null hypothesis is not rejected when 
it is false. For this example, the false negative decision error occurs when the 
decision maker decides that the waste is hazardous when it truly is not hazardous. 

(3) Specify a range of possible values of the parameter of interest where the consequences 
of decision 'errors·are relatively minor (gray region)- The gray region is the area 
adjacent to the action level where the planning team feels that the consequences o_f a 
false negative decision error are minimal. To decide how to set the width of the gray 
region, the planning team must decide where the consequences of a false negative 
decision error are minimal. Below the action level, even if the concentration of 
cadmium were very close to the action level, the monetary costs of disposing of the 
waste at a RCRA facility are the same as if the waste had a much lower concentration 
of cadmium. Clearly any false negative decision error (to the left of the action level) 
will cause the incinerator company and their customers to bear the cost of unnecessary 
expense (i.e., sending nonhazardous waste to a RCRA facility). The planning team. 
however, also realizes that they must define a reasonable gray region that balances the 
cost of sampling with risk to human health and the environment and the ability of 
measurement instruments to detect differences. Therefore the planning team has 
speciiied a width of 0.25 mg/L for tilis gray regim1 bas~d on their prefere11ces to detect 
decision errors at a concentration of 0.75 mg/L (see Figure B-1). 
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• U.S. Environmental Protection Agency. 1994. Statistical Methods for 
Evaluan·ng zhe Anainment of Clean-up Szandclrds: Volume 3: Reference
BasedStandards for Soils and Solid Media. EPA 230-R-94-004. Office of 
Policy, Planning and Evalutaion. · 

These fomiulas can also be found in many basic statistics textbooks. Different 
formulas are necessary for each data collection design, for each parameter, al)d for 

· each statistical test. These formulas are generally a function of ~ p; the detection 
difference, A (delta); and the standard deviation, a. The detection difference, .:1. is 
defined to be the difference between the action level (AL) and the other bound of the 
gray region (U); i.e., A = AL - U. In this case the standard deviation was derived 
from pilot data under approximately the same conditions as expected for the real 
facilicyr. 

For example, a· formula for computing the sample siz.e necessary to meet the DQO 
constraints for comparing a mean against a regulatory threshold, when a simple 
random sample is selected, is: 

where: 

n = ~(zl~+z~~)l +(0.5)z,2~ 
Al 

lf = estimated variance in measurements (from pilot study) 
n = number of samples required, . 
z, = the p111 percentile of the standard normal distribution (from standard 

statistical tables), and 
A=U-AL 

Simple Random Sample - Using the formula above, it was determined that 37 
samples are necessary to achieve the specified limits on decision errors. This 
sampling plan satisfies all the DQOs including budget, schedule, and practical 
constraints. · 

Composite Sampling - To determine sample siz.es for a composite sample, it is 
necessary. to compute the number of composites samples, n; the number of samples, g, 
within each composite; and the number of subsamples, m, to be measured for each 
composite. Usually m=l; however, since this design is to be used repeatedly, it is 
suggested that two subsamples from each composite sample be measured to estimate 
composite variability, which can then be used to re-optimiz.e the number of samples m 
~~ . 

For a composite sample, with random sample locations, it has been detennined that 
eight composite samples of eight samples each are sufficient to meet the limits on 
decision errors that have been specified. This design is more than sufficient to 
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Overview 

Developing a data collection design requires an understanding of the sampled medium 
and the information that was generated in previous DQO steps. The statistician's job is to 
review the background information, determine the appropriate statistical application to 
adequately solve the problem, and develop one or more appropriate data collection designs .. 
Once this is complete, the statistician will compare the cost and performance of the clifferent 
data collection designs. This process can be broken down into five distinct steps: 

(I) Review the DQO outputs and exjsting environmental.data. 

(2) Develop general data collection design alternatives. 

(3) For each data collection design alternative~ select the optimal sample size that 
satisfies ·the DQOs. 

(4) Select the most resource-effective data collection design that satisfies all of the 
DQOs. 

(5) Document the operational details and theoretical assumptions of the selected 
design in the sampling and analysis plan. 

Activities 

( 1) Review the DQO outputs and existing environmental data - Because the statistician 
has panicipated in the DQO Process for this problem, there is no need to review the 
DQO outputs funher. The only exjsting data relevant to this problem are the pilot 
study data. Based on the pilot study, the incineration company has determined that 
each load of ash is fairly homogeneous, and has estimated the standard deviation in 
the concentration of cadmium within loads of ash to be 0.6 mg/L. 

(2) Develop general data collection design alternatives.- Generally, the design 
· alternatives are based on a combination of design objectives developed in previous 

DQO Process steps and· knowledge of statistical parameiers about the medium or 
contaminant. Below are four examples of possible designs that could apply to the case 
study: 

(a) Simple Random Sampling- The simplest type of probability sample is the simple 
random sample. With this type of sampling, every possible point in the sampling 
medium has an equal chance of being selected. Simple random samples are used 
primarily when the variability of the medium is relatively small and the cost of 
analysis is relatively mexpensive. Simple random sample locations are generally 
developed through the use of a random number table or through computer 
generation of pseudo-random numbers. 
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This design meets all of the required limits on decision errors. The cost of this design 
is based on the cost of selecting ($10) and analyting ($150) a sample. Eight samples 
will be used to make each composite sample for a sampling cost of $80; two 
subsamples will be analyzed from this composite sample for a cost of $300. 
Therefore, each composite sample will cost $380. The total cost of this design is: 

Costa = 8 X $380 = $3040. 

Secuential Sampling - Sequential sampling will be performed similarly to random 
sampling. The primary difference is that the ultimate number of samples will be 
detennined by the results of one or more sampling rounds. 

This design has the potential to reduce the number of samples required in the simple 
random s~mpling design and still meet the decision error limits. The average costs of 
the two decisions are· used below: 

The ash is hazardous: 
The ash is non-hazardous: 

16 X ($160):::: $2,560 
22 X ($160) = $3,520 

To determine the expected cost, estimate the number of loads of ash that should be 
sent to a RCRA facility versus the number of loads that can be sent to a municipal 
facility. Suppose 25% of the loads are hazardous and should be sent to a RCRA 
facility. Then the expected cost (ECss) of this design should be 

ECss = 0.2!; x (cost of sampling when ash is hazardous) + (0.7S x cost of 
sampling when ash is non-hazardouS) 

= 0.2S X ($2,560) + 0.75 X ($3,520) = $ 3,280 

Selection of a Design 
. . . 

Because the simple random sampling design requires that many samples be taken and 
analyzed, it is ineffich~nt for the goals of this study. Sampling will cost aimost as 
much to determine whether the waste is hazardous or nonhazardous as it would. cost to 
serid all the waste "to a RCRA hazardous waste landfill. Therefore, this decision is not 
resource-effective. 

The sequential data collection .design is more resource-effective than the simple 
random sampling design. The potential savings over sending all waste to a RCRA 
hazardous waste facility is $6.750- $3.280 = $3,470. The site owner has expressed 
disapproval for this sampling plan because of the time it may take before a decision 
can be made. If tf:te ash was not homogeneous within a container, however, this data 
collection design m~y be the design of choice. 
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(3) 

suggested after each round of sampling is complete to decide whether or not to 
conclude that the waste is hazardous or to continue sampling. 

(d) Stratified Random Samp1ing- Stratified sampling involves dividing the study 
area into two or more non-overlapping subsets (strata) which cover the entire 
volume- to be sampled. These strata should be defmed so that physical samples 
within a stratum are more similar to each other than to samples from other strata. 
Sampling depth, concentration level, previous cleanup attempts, and confounding 
contaminants can be used as the basis for creating strata. Once the strata have 
been defined, each stratum is then sampled separately using· one of the above 
designs. Stratification is often used to ensure that imponant areas of a site are 
represented in the sample. In addition, a stratified random .sample may provide 
more precise estimates of contaminant levels than those obtained from a simple 
random sample. Even with imperfect information, a stratified sample can be more 
resource-effective. 

Since the incineration company has already determined that each load of ash is 
fairly homogeneous, stratification does not have any ~dvantages over a simple
random sample. In addition, since the company has decided to test each waste 
load individually before it leaves ·the facility, stratifying each waste load would be 
difficult and unnecessary. Therefore, this data collection design will not be 
considered funher. 

- ·--~ .__,: -
-- ·,----._ -.: 

For each data collection design alternative, select the oprimal sample size that 
satisfies the DQOs - The formula for determining the sarriple size (number of 
samples to be collected) is chosen based on the hypothesis test· and data collection . 
design. Standard formulas can be found in several references, including: 

• Cochran, W. 1977. Sampling Techniques. New York: John Wiley. 

• Desu, M.M., and D. Raghavarao. 1990. Sample Size Methodology. San Diego. 
CA: Academic Press. 

• Gilben, Richard 0. 1987. Statistical Methods for Environmental Pollution 
Monitoring. New York: Van Nostrand Reinhold. 

• U.S. Environmental Protection Agency. 1989. Methods for Evaluating the 
Anainment of Cleanup Standards: Volume 1: Soils and Solid Media. 
EPA 230/02-89-042, Office of Policy, Planning and Evaluation. 

• U.S. Environmental Protection Agency. 1992. Methods for Evaluating the 
Atrainmenr of Cleanup Standards: Volume 2: Ground Water. 
EPA 230-R-92-014, Office of Policy, Planning and Evaluation. 
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APP~l>IX C 

DERIVATION OF S~iPLE SIZE FORMULA FOR TESTING MEAN 
OF NORMAL DISTRIBUTION VERSUS AN ACTION LEVEL 

This appendix presents a mathematical derivation of the sample size formula used in 
the DQO example of Appendix B. 

Let X1, X2, ... .X. denote a random sample from a nonnal distribution with unknown 
mean J.1 and known standard deviation a. The decision maker wishes to test the null · 
hypothesis Ho: J.1 = AL versus the alternative H,4: J.1 > AL, where AL, the action .level. is some 
prescribed constant; the false positive (Type n error rate is a (i.e., probability of rejecting Ho 
when J.1 = AL is a); and for some fixed constant U > AL (where U is the other bound of the 
gray region). the false negative (Type m error rate is ~ (i.e .• probability of rejecting Ho when 
J.1 = U is 1-~). Let X denote the sample mean of the Xs. It will have a normal distribution 
with mean 1.1 and variance cr/n. Hence the random variable Z defmed by 

(1) 

will have a standard normal di::.tribution (mean 0, variance 1 ). Let z., denote the pm percentile 
of the standard normal distribution (available in most statistics bookS). Recall that the 
symmetry of the standard normal distribution implies that z., = -z,.,. 

Case 1: S~ndard Deviation Known 

The test of Ho versus H ... is performed by calculating the test statistic 

·a 

If T > Zt-a• the null hypothesis is rejected. 

Note that 

EPAQ~ 

T = [{X-JJ)+{JJ-AL)h/; = Z+t(~) 
a 
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achieve the specified limits on decision errors and satisfies all the DQOs including 
budget, schedule, and practical constraints. 

Sequential Sampling- For the purposes of comparing costs, the average number of 
samples in a sequential sampling design can be estimated, but these estimates are only 
averages. The average sample size for concluding that the waste is hazardous is 16 
and the average sample size for concluding the waste is not hazardous is 22. The 
average sizes are different because the burden of proof is placed on disproving the null 
hypothesis, thus, more samples on average are required to prove that the alternative 
hypothesis (the waste is not hazardous) is true. However, these sample sizes are only 
averages. In some cases, fewer samples are necessary; in others, more .may be 
necessary. This sampling plan satisfies all the DQOs including budget, schedule, and 
practical constraints. 

(4) Select the most resource-effective data collection design that satisfies the DQOs
Comoare the overall efticier>.cv of each =node] and choc~e the one !.hat will snlve the 

• < 

prcolem most effecuve1y. 

Cost Estimates for Each Design 

First, the costs for the three designs· alternatives will be evaluated: 

Simple Random Samplir.g - A simple random sampling scheme can be implemented 
for each load of fly ash by first generating three-dimensional random sampling points. 
This can most easily be done by using a computer. Samples can then be taken using a 
special grab sampler which will be forced into the ash, opened to take the sample, 
lhen closed and removed. The difficulty with this type of sampling scheme is 
measuring sampling locations in three dimensions, and it may be difficult to gain 
access to t_he correct sampling locations. 

. . 
. This design meets all of the required limits on decision errors. The= cost of this design 

is calculated based on the assumed cost of selecting a sample ($10), and the cost of 
analyzing a sample ($150). Since 37 samples need to be taken and analyzed, the cost 
of this design is: 

CostsRS . = 37 x $10 + 37 x $150 
= $370 + $5550 = $5920 

Composite SampJing - Composite sampling will be perfonned similarly to simple 
random sampling except that after.eight random samples are collected (one from each 
stratum). they will be combined and homogenize~!. Two sample aliquots for analysis 
will .then be drawn from the: homogeni.z.~t.l mixtLJre. Tllis process will be repeated 
eight times. 
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Type I and Type n error rate conditions requires an iterative approach in which the 
noncentral t probabilities are calculated for various n values until the desired properties are 
achieved. With the aid of a computer routine for calculating such probabilities, this is not 
difficult; however, a simple and direct approach for approximating n is available. This 
approach, whose derivation is described in the paragraphs below, leads to the following 
approximate but very accurate fonnula for n: 

(z, -a+ z, _,ycr 1 2 
n = + -Zt-a· 

t:,.l 2 
(8) 

In practice, since o is unknown, a prior estimate of it must be used in (8). _ 

The approach is based on the assumption that, for a given· constant k, the statistic 
X-kS is approximately normal with mean Jl·ko and variance (cr/n)(l+~/2) (Guenther, 1977 
and 1981). 

The classical t-test rejects Ho when T = ((X - AL)/(S/.Jii')] > D, where the critical 
value D is chosen to achieve the desired Type I error rate a. The inequality can be 
rearranged ~ X-kS>AL, where k = Dt..fn. Subtracting the mean (assuming Ho) and dividing 
by the standard deviation of X-kS on both sides of the inequality leads to 

X-kS-(AL-ka) > AL-(AL-ka) • ir.../n 
(atf;)J 1 +k 2fl (ot.Jn)J 1 +k 212 J 1 +k 2fl 

(9) 

~ -: 
By the distributional assumption on X-kS, the left side of (9) is approximately standard 
normal when J.l = AL, and the condition that the Type I error rate is a becomes 

(10) 

(11) 

One can show that (11) is equi~alent to 

1/[1 +k 2/2] • 1-z1
2_J2n. (12) 

The condition that the Type n error rate is ~ (or that power is 1-~) when J.1 = U means that 
the event of incorrectly accepting Ho given X-kS SAL should have probability p. 
Subtracting the mean (U- ko) and dividing by the standard deviation of X-kS on both sides 
of this inequality yields 
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X-kS-(U-ka) S 

(at./n)J 1 •k 212 

AL-(U-ka) 

(a!v'n)J 1 +k 212 

Again, the left side is approximately standard normal and the Type n error rate 
condition becomes · · 

which implies 

Subtracting (14) from (11) yields 

z +z . • (U-AL) 
l·a I·IS -;( -~;::=== 

at,.!n){t +k 212 

or 

Substituting (12) into the denominator on the right side of (16) yields 

Squaring both sides of (17) and solving for n yields equation (8). 
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• APPENDIX D 

GLOSSARY OF TERMS 

action level: the numerical value that causes the decision maker to choose one of the 
alternative actions (e.g., compliance or noncompliance). It may be a regulatory · 
threshold standard, such as a Maximum Contaminant Level for drinking water, a risk
based concentration level; a technological limitation; or a reference-based standard. 
[Note: the action level is specified during the planning phase of a data collection 
activity; it is not calculated from the sampling data.] 

alternative hypothesis: See hypothesis. 

bias: the systematic or persistent distortion of a measurement process- which causes errors in 
one direction (i.e., the expected sample measurement is different than the sample's 
true value). 

boundaries: the spatial and temporal conditions and practical constraints under which 
environmc;ntal data are collected. Boundaries specify the area or volume (spatial 
boundary) and the time period (temporal boundary) io which the decision will apply. 
Samples are then collected within these boundaries. 

data collection design: . A data collection design specifies the configuration of the 
environmental monitoring effort to satisfy the DQOs. It includes the types of samples 
or monitoring information to be collected; where, when, and under what conditions 

. they should be collected; what variables are to be measured; and the Quality 
Assurance and Quality Control (QA/QC) components that ensure acceptable sampling 
design error and measurement error to meet the decision error rates specified in the 
DQOs. The data collection design is the principal part of the QAPP. 

. . 

Data Quality Assessment (DQA} Process: a statistical and scientific evaluation of the data 
set to assess the validity and performance of the data collection design and statistical 
test. and to establish whether a data set is adequate for its intended use. 

Data Quality Objectives (DQOs): Qu~tative and quantitative statements derived from the 
DQO Process that clarify study objectives, define the appropriate type of data, and 
specify the tolerable levels of pot~ntial decision errors that will be used as the basis 
for establishing the quality and quantity of data needed to support decisions. 

Data Quality Objectives Process: a Quality Management tool based on the Scientific 
Method, developed by the U.S. Environmental Protection Agency to facilitate~ 
planning of environmental data collection activities. The DQO Process enables 
planners ·to focus their planning etTorts by specifying the intended use of the data (the 
decision), the decision criteria (action level), and the decision maker's tolerable 
decision eqor rates. The products of the DQO Process are the DQOs. 
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decision error: an error made when drawing an inference from data in the context of 
hypothesis testing, such that variability or bias in the data mislead the decision maker 
to draw a conclusi~n that is inconsistent with the true or actual state of the population 
under study. See also false negative decision error, false positive decision error. 

defensible: the a~ility to withstand any reasonable challenge related to the veracity, integrity, 
or quality of the logical, technical, or scientific approach taken iri a decision making 
process. 

false negative decision error: a false negative decision error occurs when the decision 
maker does not reject the null hypothesis when the null hypothesis actually is false. 
In statistical terminology, a false negative decision error is also called a Type n error .. 
The measure of the size of the error is expressed as a probability, usually referred to 
as "beta (~)"; this probability is also called the complement of power. 

f2lse posHive decision error: a false oos!tive decision er.-or ":curs when a dedsion mak:r 
reJeCts the nul~ hypotnesis when the null hypothesiS actually is true. In statistical 
tenninology, a false positive decision error is also called a Type I error. The measure 
of the size of the error is expressed as a probability, -usually referred to as "alpha (a)," 
the "level of sigruficance," or "size of the critical region." 

gray region: a range of values of the J'Opulation parameter of interest (such as mean· 
contaminant concentration) where the consequences of making a decision error are 
relatively minor. The gray region is bounded on one side by the action level. 

hypothesis: a tentative assumption made to draw out and test its logical or empirical 
consequences. In hypothesis testing, the hypothesis is labeled "null" or "alternative", 
depending on the decision maker's concerns ~or making a decision error. 

limits on decision errors: the tolerable decision error probabilities established by the 
deci~ion maker~ Potential economic, health, ecological, political, and social 
consequences of decision errors should be considered when setting the limits. 

mean: (i) a measure of cen'tral tendency of the population (population mean), or (ii) the 
arithmetic average of a set of values (sample mean). · 

measurement error: the difference between the true or actual state and that which is 
reponed from measurements. 

median: the middle value for an ordered set cif n values; represented by the central value 
when n is odd or by the average of the two most central values when n is even. The 

· median is the 50th percentile. 

medium: a substance (e.g., air, water, soil) which serves as a carrier of the analytes of 
interest 
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natural ,·ariability: the variability that is inherent or natural to the media, objects, or people 
being studied. 

null hypothesis: See hypothesis. 

parameter: a numerical descriptive measure of a population. 

percentile: the specific value of a distribution that divides the distribution such that p 
percent of the distribution is equal to or below that value. Example for p=95: "The 
95th percentile is X" means that 95% of the values in the population (or statistical 
sample) are less than or equal to X. 

planning team: the group of people that will carry out the DQO Process. Members include 
the decision maker (senior manager), representatives of other data users, senior 
program and technical staff, someone with statistic~ expenise, and a QA/QC advisor 
(such as a QA Manager). · · 

population: 'the total collection of objects, media, or people to be studied and from which a 
sample is to be drawn. 

power function: the probability of rejecting the null hypothesis (HJ over the range of 
possible population parameter values. The power function is used to assess the 
goodness of a hypothesis test or to compare two competing tests. 

quality assurance (QA): an integrated system of management activities involving planning, 
quality control, quality assessment, reponing, and quality improvement to ensure that a 
product or service (e.g., environmental data) meets defined standards of quality with a 
stated level of confidence. 

Quality Assurance Project Plan (QAPP): a formal technical document containing the 
detailed QA, QC and other technical procedures for assuring the quality of 
environmental·data prepared for tach EPA environmental data collection activity and 
approved prior to collecting the data. 

quality control (QC): the overall system of technical activities that measures the attributes 
and performance of a process, item, or service against defined standards to verify that 
they meet the stated requirements ·established by the customer. 

Quality Management Plan (QMP):. a fonnal document describing the management policies, 
objectives, principles, organizational authority, responsibilities, accountability, and 
implementation protocols of an agency, organization, or laboratory for ensuring quality 
in its products and utility to its users. In EPA, QMPs are submitted to the Quality 
Assurance Management Staff (QAMS) for approval. 

range: the numerical difference between the minimum and maximum of a set of values. 
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1sample: a single item or specimen from a larger whole or group, such as any single sample 
of any medium (air, water, soil, etc.). 

2sample: · a set of individual samples (s.pecimens or readings), drawn from a population, . 
whose properties are studied to gain information about the whole. 

sampling: the process of obtaining representative samples and/or measurements of a· subset 
of a population. 

· sampling design error: the error due to observing only a limited number of the total 
possible values that make up the population being stud!ed. It should be distinguished 
from errors due to imperfect selection; bias in· response; and errors of observation, 
measurement, or recording, etc. 

scientific method: the principles and proces!'es regarded as necessary fo~ scientific 
investigation. including rules for concept or hYpothesis formular~on. conduct of 
experiments, "--lO va:ida<wn of hypotheses by a:<alysis oi ooserv&uions. 

standard deviation: the square root of the variance. 

statistic: a function of the sample measurements; e.g., the sample mean or standard 
deviation. 

. -- ·----..... ,__ .. 
statistical test: any statistical method that is used to detennine which of several hypoth~ses 

arc true. 

total study error: the combination of sampling design error and measurement error. 

true: being in accord with the actual state of affairs. 

Type .I error: A Type I error occurs when a decision maker rejects the null hypothesis when 
it is actually true. See false positive decision error. 

Type n error: A Type II error occurs when the dt!cision maker fails to reject the null 
hypothesis when it is actually false. See false. negative decision e"or. 

variable: The attribute of the environment that is indetenn!nanL 

variance: a measure of (i) the valiabilirt or dispersion in a population (populatio~. ·:ariance). 
. or (ii) the sum of the . squ~ed deviations of the measurements about their mean divided . 

by the degrees .of freedom (sampie variance). · · 
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Faxback 11895 

9441.1995(05) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

February 17, 1995 

MEMORANDUM 

SUBJECT: Interpretation of Industrial Wastewater Discharge 
Exclusion from the Definition of Solid Waste 

FROM: Michael Shapiro 
Director 
Office of Solid Waste (5301) 

Lisa K. Friedman 
Associate General Counsel 
Solid Waste and Emergency Response Division (2366) 

TO: Waste Management Division Directors, Regions I-X 

This memorandum is to clarify that the Resource Conservation 
and Recovery Act (RCRA) requirements apply to discharges of 
leachate into groundwater from leaking waste management units, 
even when the groundwater provides a direct hydrologic connection 
to a nearby surface water of the United States. The definition of 
solid waste in RCRA section 1004(27) excludes certain industrial 
discharges which are point sources subject to permits under the 
Clean Water Act (CWA); and EPA has said that CWAjurisdiction 
(under section 402) extends to point source discharges to 
groundwater where there is direct hydrologic connection between 
the point source and nearby surface waters of the United States. 
However, discharges ofleachate from waste management units to 
groundwater are not excluded from the definition of solid waste in 
RCRA section 1004(27), because the exclusion extends only to 
"traditional," pipe outfall-type point source discharges, and not 
to discharges upstream of that point. This memorandum interprets 
the meaning of point source discharge" solely for the purposes of 
RCRA section 1 004(27), and not for CWA purposes.) 

Discussion 

RCRA section 1004 (27) excludes from the definition of solid 
waste "solid or dissolved materials in ... industrial discharges 
which are point sources subject to permits under [section 402 of 
the Clean Water Act]." For the purposes of the RCRA program, EPA 
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has consistently interpreted the language "point sources subject 
to permits under [section 402 of the Clean Water Act] "to mean 
point sources that should have a NPDES permit in place, whether in 
fact they do or not. Under EPA's interpretation of the "subject 
to" language, a facility that should, but does not, have the 
proper NPDES permit is in violation of the CWA, not RCRA. 

In interpreting and implementing the exclusion, the Agency 
promulgated a rule at 40 C.F.R. 261.4(a)(2) that states: 

The following materials are not solid wastes for the purpose 
ofthis part: 
... industrial wastewater discharges that are point 
source discharges subject to regulation under Section 402 of 
the Clean Water Act, as amended. 

EPA's interpretation of the rule's narrow scope is set out 
in an explanatory "Comment" that also appears in the Code of 
Federal Regulations following the final rule language: 

This exclusion on applies only to the actual point source 
discharge. It does not exclude industrial wastewaters while 
they are being collected, stored or treated before 
discharge, nor does it exclude sludges that are generated by 
industrial wastewater treatment. 

40 C.F.R. 261.4(a)(2) (comment) (emphasis added). This 
explanatory comment to the rule emphasizes that the exclusion is a 
modest and narrow one. Moreover, the comment reflects EPA's 
intent, at the time it promulgated the rule, that the exclusion 
apply solely to the traditional pipe outfall type situation (i.e, 
ultimate release to waters ofthe United States). As EPA 
explained in the preamble: 

The obvious purpose of the industrial point source discharge 
exclusion in section 1 004(27) was to avoid duplicative 
regulation of point source discharges under RCRA and the 
Clean Water Act. Without such a provision, the discharge of 
wastewater into navigable waters would be "disposal" of 
solid waste, and potentially subject to regulation under 
both the Clean Water Act and RCRA Subtitle C. These 
considerations do not apply to industrial wastewaters prior 
to discharge since most of the environmental hazards posed 
by wastewaters in treatment and holding facilities -
primarily groundwater contamination -- cannot be controlled 
under the Clean Water Act or other EPA Statues. 

45 Fed. Reg. 33098 (May 19, 1980) (emphasis added). 

Thus, EPA based this exclusion on the need to avoid 
duplicative regulation under two statutes for discharges that 
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occur at the end-of-the-pipe (i.e., discharges directly to surface 
water.) EPA did not intend that the exclusion cover groundwater 
discharges from treatment processes that occur prior to the 
"end-of-the-pipe" discharge. Thus, this exclusion only covers a 
subset of point sources regulated under the CW A. 

Therefore, wastewater releases to groundwater from treatment 
and holding facilities do not come within the meaning of the RCRA 
exclusion in 40 C.P.R. 261.4(a)(2), but rather remain within the 
jurisdiction ofRCRA. In addition, such groundwater discharges 
are subject to CW A jurisdiction, based on EPA's interpretation 
that discharges from point sources through groundwater where there 
is a direct hydrologic connection to nearby surface waters of the 
United States are subject to the prohibition against unpermitted 
discharges, and thus are subject to the NPDES permitting 
requirements. See 55 Fed. Reg. 47990, 47997 (Nov. 16, 1990) 
(storm water permit application regulations); 56 Fed. Reg. 64876, 
64892 (Dec. 12, 1991) (Indian water quality standards 
regulations); 58 Fed. Reg. 7610, 7631 (Feb. 8, 1993) (Region 6 
general permit for feedlots). 

If you have any questions on this memorandum, please call 
Kathy Nam of OGC at (202) 260-2737 or Mitch Kidwell of OSW at 
(202) 260-4805. 
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EXECUTIVE SUMMARY 

This sampling and analysis plan describes the Phase I Resource Conservation and Recovery 

Act (RCRA) facility investigation (RFI) at solid waste management unit (SWMU) 21-018(b), the 

former laundry facility (building TA-21-20), at Technical Area (TA) 21. The objective of Phase 

I sampling at SWMU 21-018(b) is to characterize the site by collecting data necessary to 

determine if hazardous or radiological contamination resulted from operation of the former 

laundry at TA-21-20. (Although radionuclides are not regulated under RCRA, they will be 

considered in Phase I sampling.) Results of the Phase I investigation will be used to propose 

the site for no further action or to recommend an appropriate corrective action. The approach . 

to Phase I sampling and analysis at SWMU 21-018(b) is to obtain enough analytical laboratory 

data to support a final recommendation. The exact location of Phase I sample points will be 

determined by using scaled measurements from the original construction drawings to determine 

the former locations of structures where contaminated materials were handled. Soil samples 

will be collected at 2-ft depth intervals until tuff is reached. Samples will be screened in the field 

using hand-held radiation detection instruments and mobile radiation lab<?ratory analyses. 

Samples will be sent for laboratory analyses and analyzed for gamma-,' beta-, and alpha

emitting radionuclides, volatile and semivolatile organic compounds, and metals. Results from 

all surveying, screening, and analysis will be used to identify the absence or presence of 

contamination at SWMU 21-018(b). 

Sampling and Analysis Plan for SWMU 21-01B(b) iii February 1996 



Sampling Plan 

t 

THIS PAGE LEFT INTENTIONALLY BLANK 

t 

I 
February 1996 iv Sampling and Analysis Plan for SWMU 21-01B(b) 



' 

' 

I 

Sampling Plan 

1.0 INTRODUCTION 

This sampling and analysis plan will be used to conduct the Phase I Resource Conservation 

and Recovery Act (RCRA} facility investigation (RFI} at solid waste management unit (SWMU} 

21-018(b}, the former laundry facility at Technical Area (TA} 21, TA-21-20. SWMU 21-018(b} 

is listed in the Hazardous Solid Waste Management (HSWA} Module (Module VIII} of the 

Laboratory's RCRA operating permit. The original TA-21 RFI work plan did not contain a 

sampling and analysis plan for SWMU 21-018(b) (LANL 1991, 0689}. 

1.1 Description and Site History 

TA-21 is located on DP Mesa, immediately east-southeast of the Los Alamos townsite and on 

the northern boundary of Los Alamos National Laboratory (LANL}. TA-21 is described in detail 

in the TA-21 RFI work plan (LANL 1991, 0689}. The former laundry facility, TA-21-20, was built 

in 1945 to launder radioactively contaminated clothing and was operated until1961." " ,. 

Liquid wastes from laundry operations were routed to three absorption beds located in Material 

Disposal Area (MDA} V. Sewage was routed to septic tank TA-21-123 and its outfall (Fig. 1). 

MDA V [SWMU 21-018(a}] and septic tank 123 and its outfall [SWMU 21-024(e}] were HSWA

Iisted SWMUs and were investigated in 1993 and 1994. In a 1995 notice of defieieAO.y (NOD}, 
> 

the Environmental Protection Agency (EPA} recommended SWMU 21-024(e} for a Class·-3-

permit modification with no further action (NFA} for RCRA hazardous constituents (LANL 1995, 

01-0014}. A voluntary corrective action (VCA} was completed at SWMU 21-024(e) in September 

1995 which verified that no plutonium-239 contamination remains above accepted cleanup 

levels in the septic tank or outfall (LANL 1995, 01-0021 }. A Phase I RFI report will be prepared 

and submitted to the EPA for SWMU 21-018(a). 

Building TA-21-20 (Fig. 1} was a wood-frame structure with both concrete slab floors and wood 

framing on pier floors. The eastern portion of TA-21-20 had wood framing on concrete pier 

floors resulting in the finished floor elevation between 3 to 4ft above the ground surface. This 

area of the building was used for sorting, mending, folding, radiation screening, and storing 

clean laundry, as well as for offices and general storage. The western portion of TA-21-20 had 

concrete slab floors on top of fill material placed so that the finished floor elevation was the 

same as the eastern portion of the building. The western portion of TA-21-20 was used for 

receiving, washing and drying laundry, and included a boiler room and a storage room. 
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The western portion of the laundry had several floor drains in the washing, drying, storage, and 

boiler rooms (Fig. 1 ). Because the finished floor elevation of the western portion of the building 

was above the grade that existed in 1945, all subfloor drain lines or structures in the western 

portion of the building were placed in the fill material that was used to raise the ground level. 

The wet laundry, room 2002, had concrete troughs that carried wastewater from the laundry 

machines to a concrete well that was 4-ft long x 4-ft wide x 4-ft deep. This well was drained by 

a 6-in. cast iron pipe leading to the MDA V absorption pits. Rooms 2014, 2015, and 2016 had 

floor drains that were also connected to the 6-in. cast iron drain line leading to the MDA V 

absorption beds. The boiler room had a concrete slab floor that was built at the existing grade. 

The boiler room contained equipment that generated hot water for washing and drying 

machines and for space heating in the laundry. The boiler equipment and three floor drains in 

•'"'e boiler room were connected to a blow-down sump ,,..,~,·ted outside the south wall of "ie 

ooiler room. The blow-down sump was connected to a drampipe that ran south approximately 

50ft to the surface of DP Mesa. There is anecdotal evidence that"the boiler eqUipment was not 

used extensively because steam supply lines from the main steam plant were connected to the 
' . 

laundry after 1945. 

A memorandum regarding contamination problems encountered during the razing of building 

TA-21-20 indicates widespread radioactive contamination on the interior of the building, 

especially in rooms 2002, 2013, 2014, 2015, and 2016 (Meyer ·1964,; 01-017). The eastern 

portion of the building contained one room, room 2013, where contamination was identified. 

Room 2013 was. identified in the- memorandum as having a small amount of 'radioactive 

contamination in the trap and drain line ,of a metal sink. Because this-contamination was 

contained within the drain line and the room was used to handle clean items, no samples will 

be collected from the footprint of this room. Sampling the main waste lines from TA-21-20 

should identify any contamination released to the environment from room 2013. Based on this 

memorandum and knowledge of the processes used in the eastern portion of the building, no 

significant contamination sources or releases are expected. Therefore, no samples will be 

collected from the soil beneath rooms 2003 through 2013. 

1.2 Physical Setting 

The laundry was located directly north of MDA V in approximately the center of the east-west 

axis of DP Mesa (Fig. 1 ). The facility operated for about 16 years, from 1945 to 1961. The 

structure was. decommissioned and decontaminated in 1965 and taken to TA-54, Area G, 

where it was burned. The site is now occupied by temporary office trailers and a paved parking 

lot. 
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Sampling Plan 

2.0 CONCEPTUAL EXPOSURE MODEL 

Potential exposure pathways were developed and are presented in Section 5.1 of the RFI Work 

Plan for TA-21 (LANL 1991, 0689). The pathways were subdivided into four categories: deep 

liquid releases, near-surface liquid releases, subsurface solid waste disposal, and surface 

contamination areas. SWMU 21-018(b) was incorrectly categorized as a deep liquid release 

(defined in part as a large volume resulting in relatively deep contamination) because of its 

association with the MDA V absorption beds, SWMU 21-018(a). SWMU 21-018(b) should have 

been categorized as a near-surface liquid release because the processes that produced waste 

materials at the former laundry were connected to engineered waste disposal systems. 

Relatively small release volumes, primarily as leakage from piping, are likely to have occurred 

and would have resulted in shallow contamination. Potential receptors are identified and 

c;;;,~us:;_ed in Cr.apter 6 of the RFI Work Plan tor TA-21 (U\NL-: 891, 0689). 

Sampling activitle~ proposed in this sampling and analysis plan are intended to co~firm the .. . . 

presence or absence of contamination at the site of the former TA-21 laundry. If contamination 

is present at levels greater than screening action levels (SALs), a Phase II sampling and 

analysis plan may be prepared to support a final recommendation for this SWMU. 

3.0 DATA QUALITY OBJECTIVES 

The objective of this plan is to determine if radioactive materials or RCRA hazardous materials 

were released to the environment from the former laundry facility.'--·· : o;_,_,.,_. ,.,"- .. 

The following are SWMU 21-018(b) data needs. 

1. Determine the location of the former laundry building, T A-21-20, and sample 

locations by surveying using scaled measurements from engineering drawings. 

2. Confirm the presence or absence of contamination in areas that were associated 

with the laundry operations by analyzing subsurface soil samples and comparing 

results to SALs. Because the purpose of this plan is to confirm the absence of 

contamination, contamination is defined as a release of hazardous or radioactive 

constituents to the environment at levels that exceed SALs. 

3. If contamination is identified, a Phase II sample and analysis plan may be needed 

to. determine vertical and lateral extent of contamination •. 
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4.0 SAMPLE AND ANALYSIS PLAN 

Samples will be collected from locations in and around the footprint ofT A-21-20. Samples will 

be field screened and analyzed in a mobile laboratory for radiological contamination prior to 

fixed laboratory analyses. The analyses will include a full suite of radiological isotopes that may 

be present at TA-21, RCRA metals, volatile organic compounds, and semivolatile organic 

compounds. (Although radionuclides are not regulated under RCRA, they will be considered in 

Phase I sampling.) 

4.1 Field Surveys 

4.1.1 Geodetic Survey 

Licensed surveyors will mark sample locations based on measurements taken from engineering 

drawings of TA-21-20 and its distance to existing structures. The survey coordinates of the 

northeast and the northwest corners of the footprint of TA-21-20 will be derived by scaling 

distances from existing structures, such as the centerline of DP Road and building TA-21-14. 

Survey markers will be placed at the corners of the building's footprint and these markers will 

be the basis for all other measurements to sample locations. 

4.1.2 Radiological Surveys 

Radiological surveys will be limited to screeni~g samples';ith hand~held instruments for beta, 

gamma, and alpha radi~tion to ensu~e worker health and safety . 
. ( \;.-.f • 

4.2 Sample Locations and Methods 

The former location of TA-21-20 is now occupied by temporary office trailers and a paved 

parking lot (Fig. 2). Comparison of topographical data from 1948 and 1995 indicates that there 

has been no significant change in the elevation of the ground surface. If contamination from 

laundry operations is present, it is expected to be in the fill material or at the existing interface 

of the soil and the underlying tuff. 
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4.2.1 Selection of Sample Locations 

Twelve sample locations (Fig. 1) were selected to represent areas with the greatest likelihood 

of receiving contaminated material and releasing it to the environment. The sample locations 

proposed in this plan are based on engineering drawings of building TA-21-20 and are typically 

at outlet pipes, floor drains, and areas where materials may have been released to the 

environment. Coordinates for the northeast and northwest corners of TA-21-20 will be 

determined by calculating survey coordinates from Engineering drawing ENG-R 1191. The 

accuracy of the coordinates will be checked, and adjusted if necessary, before sample 

locations are staked by measuring from the footprint of TA-21-20 back to the northwest corner 

of existing building TA-21-14 (which was built at the same time as TA-21-20) and comparing 

the scaled measurement to the actual distance. The distance and direction of TA-21-14 relative 

o T;\-21-20 is c!'JCUiT.ented in Eng::1eering drawi· J ENG-r! 1 ~ 01, Sheet 3 of .J. Sampie 

locations within the footprint of TA-21-20 will be staked based on scaled measurements ·from 

the original construction drawings (ENG-C 2308 through 2323 and ENG-C 2385 through 2388): 

The scaled distance to each sample location will be measured from the staked location of the 

northeast and northwest corners of TA-21-20. 

The former locations of floor drains will be sampled to confirm the absence-oi-(;Or{i~minatiorr._ 
One floor drain each in rooms 2014, 2015, 2016, and the boiler room will be sampled. Two floor 

drains in room 2002, the wet laundry, will be sampled because the receiving area ?f this room 

contained contaminated laundry and a floor drain near the concrete well in the southeast corner 
~ : ': •'1. • -.. ' . ..• . . . ~ . -· . . . . . ; . . : \. i 

of room 2002 was located near a storage unit(s) of an unknown function that could have leaked: 

A total of six floor drain locations will be sampled. 
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Sampling Plan 

The former locations of a blow-down sump and a concrete well will be sampled to confirm the 

absence of contamination that could have leaked into the surrounding soil. The blow-down 

sump was located outside the south wall of the boiler room and the concrete well was located 

in the southeast corner of room 2002 (Fig. 1 ). A total of two sump/well locations will be sampled. 

The discharge point of a former drain line outfall will be sampled to confirm the absence of 

contamination. The drain line was connected to the blow-down sump located outside the south 

wall of the boiler room. The three outfall sample points shown in Fig. 1 will be placed based on 

a field inspection at the time of collection. If a drainage channel from the discharge point is 

evident, three sample points will be placed along the channel where sediment traps are 

observed or, if no sediment traps are found, every 5 ft downgradient. If no drainage channel 

is evident, then three sample points will be placed in a line perpendicular to the flow of the drain 

line. One sample point w:!l be placed ir. the center of the Hpected f!ow line of tr-: ("~<1in line. 

The spacing and location of the two outer sample points will be based on field inspection of the 
- ·~ ' . . . 

area at the time of collection. A total of three drain line outfall locations will be sampled. 

The exit point where both the 6-in. cast iron drain line leading to MDA V and the 6-in. vitrified

clay pipe leading to septic tank TA-21-123 exited TA-21-20 will be sampled to confirm the 

' 

absence of contamination. The exit point would have been located near the southeast corner t 
of room 2014. A total of one exit point location will be sampled. 

- \ 

4.2.2 Sample Collection 

Samples will be collected i..ising. a hand-held auger and processed for shipping through the 

Laboratory's Sample Management Office. Appropriate LANL Environmental Restoration (ER) 

Project standard operating procedures (SOPs) will used to perform the work described in this 

plan. 

For each sample location described in Section 4.2.1, one sample will be collected from each 

2-ft sample interval (0-2 ft, 2-4ft, 4-6 ft, etc.) to a depth 6-in. below the interface of existing 

soil and undisturbed tuff. Sample locations that are in the paved area will require removal of 

a small amount of paving material before samples can be collected. A small amount of fill 

material is expected to be immediately under the paving and will be removed prior to sampling, 

but no more than 4 in. of fill material will be removed before sampling begins. 
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4.2.3 Number of Samples 

Twelve locations will be sampled. At least one sample will be collected from each sample 

location, resulting in a minimum of 12 samples. Additional samples will be collected from 2-ft 

intervals (0-2 ft, 2-4 ft, 4-6 ft, etc.) as needed to reach the interface of the existing soil and 

the tuff. Table 1 indicates that a total of 36 samples will be collected based on the assumption 

that three intervals are sampled at each location. 

4.2.4 Sample Quality Assurance and Quality Control 

Appropriate quality control (QC) samples, including one blank, one replicate, and one rinsate 

for every 20 or fewer soil samples, will be submitted to the analytical laboratory to provide the 

means to assess the quality of the data resulting from field samples. Blank samples will be 

analyzed to determine whether procedural contamination_ or ambient conditions at the site may 
~ ! .l 

have caused sample contamination.·Replicate sa!mples will be analyzed to verify sampling and 

analytical reproducibility. . L __ L ,-

4.3 Laboratory Analyses 

Table 1 identifies the field screening methods and the field laboratory and fixed laboratory 

analyses to be performed on each sample collected. All samples will be analyzed using the 

same methods and suite of analyses· listed in Table ·1. The fixed laboratory radiological suite 

of analyses is based on knowledge of processes that were performed at TA-21. Because there 

is insufficient knowledge of the·processes related to·;RCRA hazardous materials tb us~~a 
narrow suite of analyses, the nonradiological suite of analyses is broad and is intended to 

identify contaminants that may be present in the footprint of TA-21-20. 

5.0 FIELD DOCUMENTATION 

The following sampling documentation is required under LANL-ER-SOP-1.04, R2, ICN, Sample 

Control and Field Documentation: sample labels, sample collection logs, chain-of-custody/ 

request for analysis forms, and custody seals (LANL 1993, 0875). Sample information shall be 

collected and entered on the forms and subsequently initialed and signed by the field team 

leader. The data will be stored in a field management database and uploaded to the ER 

Project's central database repository, the Facility for Information Management, Analysis, and 

Display (FIMAD)._A field logbook will be used for detailed summaries of information pertaining 

to the field investigation and for recording field data. 
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Sampling Plan 

The field team leader will submit a daily sampling report to the field project leader and the field 

operations manager. This report will briefly summarize daily sampling activities and will be 

submitted in electronic format. The format of this report will follow Attachment G of LANL-ER

SOP-1.04, R2, ICN, Sample Control and Field Documentation and will contain all required 

information (LANL 1993, 0875). 

6.0 EQUIPMENT DECONTAMINATION 

Decontamination is performed as a quality assurance (QA) measure and a safety precaution. 

It prevents cross contamination among samples and helps to maintain a clean working 

environment for the safety of personnel. Sampling tools are decontaminated by washing, 

rinsing, and drying. All efforts will be made to minimize fluids used for equipment decontamination 

bees.!" e these f!uids are wastes and must be collected and contained fo1 proper disposaL The 

effectiveness of the decontamination process is documented through rinsate blanks submitted 

for laboratory analysis. 

7.0 WASTE MANAGEMENT 

Requirements for segregating, containing, characterizing, treating, and disposing of each type 

and category of waste are provided in LANL administrative procedure, LANL-ER-AP-05.3, RO, 

Management of Environmental Restoration Program Waste and in the approved site-specific 

waste characterization strategy (SSWCS). 

The on-site waste manager shall be responsible for completing all waste forms and ensuring . . 

that all waste containers are labeled in accordance with the SSWCS. Records will be kept of 

wastes generated on site. Waste analyses will be evaluated for appropriate waste disposal. 

The on-site waste manager will assist with the coordination of waste disposal. 
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8.0 HEALTH AND SAFETY 

Samples acquired as part of this sampling plan will be screened at the point of collection to 

identify the presence of gross contamination or other conditions that may pose a threat to the 

health and safety of field personnel. 

The site safety officer (SSO) is responsible for health and safety procedure development and 

implementation in accordance with the approved site-specific health and safety plan. The SSO 

coordinates health and safety monitoring activities and ensures that LANL's health and safety 

officers are kept informed of health and safety procedures and problems. In addition, the SSO 

ensures that safe and environmentally sound work practices are followed during the sampling 

campaign. 

9.0 SITE RESTORATION 

Sample collection methods used during the field investigation will create minor disturbances 

to the existing soils profile. Each sample location will be restored to its previous condition upon 

completion of the field investigation. 

- ·--~ --· 
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Polychlorinated Biphenyls, August 8, 1996 

NOTE: As of December 16, 1996, for the Oak Ridge Reservation this National Agreement was 
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Compliance Agreement on the Storage of Polychlorinated Biphenyls 
Attachment II- EPA Regional Points of Contact for the Federal Facility Compliance Agreement on 
the Storage of Polychlorinated Biphenyls 

I. Introduction 

1. The U.S. Environmental Protection Agency (EPA), the U.S. Department of Energy (DOE), 
and the U.S. Naval Nuclear Propulsion Program (NNPP) are the parties to this Federal Facility 
Compliance Agreement (FFCA or Agreement), entered into pursuant to. Executive Order 
12088, October 13, 1978 (43 FR 47707), and the Toxic Substances Control Act (TSCA), 15 
U.S.C. §2601 et seq. Certain Naval Shipyards identified in Section N (Statement ofFacts and 
Conclusions of Law), paragraph 3, are included in this Agreement based on the joint 
DOFJNavy nature of the Naval Nuclear Propulsion Program. 

2. This Agreement is entered into by the Parties because DOE and the NNPP are unable at this 
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time to comply with the regulations in 40 CFR 761.65(a), which require polychlorinated 
biphenyls (PCBs) stored for disposal to be removed from storage and disposed of within one 
year ofbeing placed in storage, and the Department of Transportation (DOT) container 
specifications in 40 CFR 761.65(c)(6), with respect to covered PCB wastes as described in 
Section III (Covered Materials). 

3. DOE and the NNPP recognize their obligation to comply with TSCA and its implementing 
regulations set forth in 40 CFR P~ 761, and Executive Order 12088, Sections 1-3, which 
authorize EPA to monitor Federal compliance with applicable pollution control standards. 

4. This Agreement does not address any legal or regulatory obligation other than those 
expressly provided herein. 

5. DOE and the NNPP consent to jurisdiction for purposes of entry and enforcement of this 
Agreement by EPA subject to requirements set forth in Section Xll (Access/Data/Document 
Availability), provided however, that DOE and the NNPP do not admit, accept, concede or 
acknowledge the determinations, allegations, findings of fact, and conclusions of laws set forth 
in this Agreement and specifically reserve the right to contest any such determinations, 
allegations, findings of fact, and conclusions of law in any proceeding other than actions 
brought by EPA to enforce this Agreement. By entering into this Agreement, DOE and the 
NNPP do not waive any claim of sovereign immunity they may have under Federal law that is 
not expressly waived by statute; nor do they waive any immunity from payment of fines or 
penalties or any claim of jurisdiction on matters reserved under the Atomic Energy Act. 

Go to Table of Contents 

ll. Definitions 

Except as provided below or otherwise explicitly stated herein, the definitions provided in TSCA 
shall control the meaning of the terms used in this Agreement. 

1. "Agreement" means this Federal Facility Compliance Agreement. 

2. "Atomic Energy Act (AEA)" shall mean the Atomic Energy Act of 1954, as amended, 42 
U.S.C. §2011 et seq. 

3. "Days" shall mean calendar days, unless otherwise specified. Any notice, deliverable, or 
other requirement under the terms of this Agreement that would be due on a Saturday, Sunday 
or holiday shall be due on the first work day following the Saturday, Sunday or holiday. 

4. "DOE" shall mean the United States Department of Energy and its authorized 
representatives. 

5. "EPA" shall mean the United States Environmental Protection Agency and its authorized 
representatives. 

6. "Fissionable Radioactive Waste" shall mean radioactive waste which contains nuclides (e.g., 
plutonium) capable of sustaining a neutron induced fission chain reaction (criticality), requiring 
accountability per DOE Orders. 
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7. "Low-Level Radioactive Waste Policy Act" shall mean the Low-Level Radioactive Waste 
Policy Act of 1980, 42 U.S.C. §2021, et seq., as amended by Pub. L. 99-240 (Jan. 25, 1986). 

8. "NNPP" shall mean the Naval Nuclear Propulsion Program, executed by both the 
Department of Energy and the Department of the Navy, and its authorized representatives. 

9. "Radioactive Waste" shall mean radioactive waste that is not high-level radioactive waste, 
spent nuclear fuel, or by-product material as defmed in Section 11e.(2) of the Atomic Energy 
Act of 1954 (42 U.S.C. 2014(e)(2)). 

10. "Resource Conservation and Recovery Act" shall mean the Resource Conservation and 
Recovery Act, 42 U.S.C. §6901 et seq., as amended by the Hazardous and Solid Waste 
Amendments of 1984, Pub. L. 98-616, and the Federal Facility Compliance Act of 1992, Pub. 
L. 102-386. 
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ill. Covered Materials 

1. Except as specifically set forth elsewhere in the Agreement, this Agreement shall apply only 
to the TSCA one year storage for disposal requirements as set forth in 40 CFR 761.65(a), and 
container storage requirements set forth in 40 CFR 761.65(c)(6), pertaining to past, on-going 
and future accumulations and storage at DOE facilities and the Naval Shipyards, specified in 
Section IV (Statement of Facts and Conclusion of Law), paragraph 3 of the PCB waste 
component of: 

(a) articles or containers of wastes which are managed by or for DOE or the NNPP as 
radioactive wastes under the AEA and accepted as a DOE responsibility under the Low
Level Radioactive Waste Policy Amendments Act of 1985, which also contain PCBs 
subject to TSCA; and 

(b) articles or containers ofwas~es which are managed by or for DOE or the NNPP as 
radioactive wastes under the AEA and accepted as a DOE responsibility under the Low
Level Radioactive Waste Policy Amendments Act of 1985, which also contain PCBs 
subject to TSCA and hazardous waste subject to RCRA. 

2. This Agreement applies to the PCB component of the radioactive PCB waste stored at Naval 
shipyards managed by the NNPP covered under Executive Order 12344 statutorily prescribed 
by Public Law 98-525 (42 U.S.C. 7158 note), and accepted as a DOE responsibility under the 
Low-Level Radioactive Wa8te Policy Amendments Act of 1985. 

3. The parties acknowledge that this'Agreement does not address TSCA PCB compliance 
issues other than those compliance issues specifically addressed herein. Except for the one year 
storage for disposal and the container requirements, DOE and NNPP agree to store wastes in 
Section ill (Covered Materials), 1(a) and (b) and 2 above, hereafter referred to as "covered PCB 
wastes", in accordance with the requirements of 40 CFR 761.65, unless alternative storage 
practices have been agreed to between an affected site and the cognizant EPA Regional office. 
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IV. Statement of Facts & Conclusions ofLaw 

1. The DOE and the NNPP are departments, agencies or instrumentalities ofthe Executive 
Branch of the Federal Government and must comply with the requirements ofTSCA, 15 
U.S.C. §2605 (e)(1)(A). 

2. Facilities covered by this Agreement for which DOE is responsible include the Los Alamos 
National Laboratory, Mound Plant, Sandia National Laboratory {NM), Argonne National 
Laboratory East~ Battelle Columbus Laboratory, Brookhaven National Laboratory, Idaho 
National Engineering Laboratory, West Valley Demonstration Project, Nevada Test Site, 
Fernald, Formerly Utilized Site Remedial Action Program Sites (Weldon Springs, Santa 
Suzanna), Grand Junction Projects Office, Hanford Site, Rocky Flats Environmental 
Technology Site, Lawrence Berkeley Laboratory, Lawrence Livermore National Laboratory, 
Energy Technology Engineering Center, Savannah River Site, Bettis Atomic Power 
Laboratory, and Knolls Atomic Power Laboratory (Nisknyuns, Windsor and Kesselring sites) 
and the Oak Ridge Reservation (ORR) with respect to the following facilities: Oak Ridge 
National Laboratory, Oak Ridge Y-12 Plant, Oak Ridge K-25, to the extent provided in 
paragraph 4 below. 

3. The Naval shipyards covered by this Agreement are Pearl Harbor Naval Shipyard, Puget 
Sound Naval Shipyard, and Norfolk Naval Shipyard. 

4. DOE Oak Ridge is currently negotiating a TSCA agreement with EPA Region IV, which 
will supplant the requirements of the existing Gaseous Diffusion Plant agreement between 
DOE and EPA Headquarters executed on February 20, 1992. The EPA Region IV agreement 
may also include provisions concerning compliance with the one year storage provision of 40 
CFR 761.65( a), as well as other TSCA compliance matters at other ORR facilities identified in 
paragraph 2 above. Pending execution of the EPA Region IV agreement, the ORR facilities not 
covered by the February 20, 1992 agreement and identified in this national Agreement shall be 
subject to, and comply with, the requirements of this national Agreement with respect to 
compliance with40 CFR 761.65(a) and 761.65(e)(6). Upon execution ofthe EPA Region IV 
·agreement, all ORR facilities included in the EPA Region IV agreement shall cease to be 
covered by or subject to the provisions of this national Agreement, unless otherwise provided 
in the EPA Region IV agreement. 

5. EPA has proposed regulations concerning the subject matter of this national Agreement (59 
FR 62788, December 6, 1994). This Agreement is intended to serve as a bridge between the 
current situation and the final regulations that are issued after considering public comment on 
the proposed regulations. Once a final rule is promulgated, the Parties intend that the new rule 
will supplant this Agreement. 

6. The DOE sites are either owned and operated by the United States and co-operated by 
contractors, or not owned by DOE but are sites where DOE has accepted contractual 
responsibility. 

7. The Naval shipyards are owned and operated by the United States. 
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8. The addresses of all the facilities covered under this Agreement are listed in Attachment I. 

9. According to DOE and the NNPP, they are unable to comply with 40 CFR 761.65(a), at all 
itemized facilities with respect to covered PCB wastes due to the lack of disposal capacity. 
Lack of disposal capacity includes insufficient time to complete the disposal process and/or the 
absence of a disposal technology. 40 CFR 761.65( a) requires that any PCB article or PCB 
container stored for disposal after January 1, 1983, be removed from storage and disposed of as 
required by Subpart D within one year from the date that it was first placed in storage. 

10. According to DOE and NNPP, the capacity currently available for the disposal of covered 
PCB wastes is not sufficient to accommodate the DOE and the NNPP current inventory of such 
wastes. Even when additional treatment facilities are constructed, it will take several years to 
process the volume of covered PCB wastes being stored. 

11. According to DOE and NNPP, they are unable to comply with the DOT container 
requirements specified in 40 CFR 761.65(c)(6) for some existing and newly generated covered 
PCB waste. This is because DOT has changed the packaging requirements (see 49 CFR 178) 
and production of containers meeting the old DOT specifications, such as 178 steel drums, has 
ceased. EPA proposed an amendment to 40 CFR 761.65(c)(6) (59 FR 62867, December 6, 
1994), which will be consistent with the new DOT container performance standards. Until such 
time as the container requirements found in 40 CFR 761.65(c)(6) are revised, containers 
outlined in Section V {Compliance Requirements) will be deemed as not presenting an 
unreasonable risk of injury to human health and the environment, and may be used. 

12. DOE also has fissionable radioactive waste that also contain PCBs at some sites, which 
must be stored in special containers designed to meet Nuclear Criticality Safety requirements 
specified in American National Standard Institute (ANSI) Standard Number 8.1, American 
National Standard for Criticality Safety Operations with Fissile Materials Outside Reactors. 

13. This Agreement is not to be C0!15trued as a justification for relaxing efforts to dispose of 
PCB waste. DOE and NNPP will apply best efforts to dispose of stored PCB waste as quickly 
as possible in existing disposal facilities and to develop alternative technologies to hasten 
disposal. The parties recognize, however, that pursuant to the Federal Facility Compliance Act 
of 1992, DOE is required to develop capacity and technology for the treatment of mixed 
(hazardous and radioactive) waste to the Land Disposal Restriction Standards under RCRA 
including PCBs that are commingled with mixed waste. Nothing in this Agreement affects 
DOE's or NNPP's obligation to comply with ordem or site treatment plans in place, pursuant to 
the Federal Facility Compliance Act of 1992. To tiate_ no solely ranioactive PCB waste has 
been identified that would require different treatment than mixed (hazardous and radioactive) 

~PCB. waste under the .l'ederaTFacility Compliance Act oll992: 

14. This Agreement covers PCBs and will not affect the treatment ofRCRA hazardous waste 
under the Federal Facility Compliance Act of 1992. 
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V. Compliance Requirements 
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1. Annually, starting six months after the effective date of this Agreement, DOE and the NNPP 
shall submit a joint Annual Status Report to the EPA's Federal Facility Enforcement Office and 
the affected EPA Regional Offices, as identified in Attachment II. The Annual Status Report 
shall contain the following information on the covered PCB wastes: 

(a) an identification and description of covered PCB wastes, including when the covered 
PCB wastes were placed in storage, contaminants (e.g., radioactive and/or hazardous) 
and physical form (e.g., solid, liquid, sludge); 

(b) a summary of covered PCB wastes, an identification and description (including 
quantity and location) of wastes which have exceeded, or are expected to exceed the one 
year storage limit over the next reporting period; 

(c) a justification of why the one year limit has been or is expected to be exceeded; 

(d) a summary of the TSCA compliance status of covered PCB wastes and steps taken to 
mitigate any TSCA storage deficiencies identified in any notice of deficiency or notice of 
violation received while this Agreement is in place, or based on an inspection of the 
storage facilities required under 761.65(c)(5). 

(e) an identification and description (including quantity and location) of covered PCB 
wastes being accumulated for shipment to another site(s) for consolidation or disposal; 

(f) an identification and description (including quantity and location) of estimated future 
generation rates over the next three years for covered waste; 

(g) a description of any current or known projected commercial, DOE or NNPP capacity, 
that is or will be available to dispose of covered PCB wastes, along with a description of 
efforts to obtain such disposal capacity; and 

(h) a description of any alternative technologies that are in development to allow removal 
of covered PCB wastes for disposal and an estimate of when such technologies may be 
available. · · 

2. For covered PCB wastes which doe not contain fissionable radioactive waste, DOE and 
NNPP will be allowed to use storage containers, other than those specified in 40 CFR 761.65 
(c)( 6) for covered PCB wastes, as long as the containers meet all applicable DOT specifications 
and, if applicable, are approved by DOT. However, covered PCB wastes which are currently 
packaged in the old DOT specified containers currently cited in 40 CFR 761.65(c)(6) will not 
have to be repackaged for storage to meet new DOT performance specifications until the waste 
is shipped, and then only if the existing container does not meet DOT requirements in effect at 
the time of shipment. 

3. Containers other than those meeting DOT performance standards referenced in 40 CFR 
761.65( c)( 6) may be used for covered PCB wastes that contain fissionable radioactive waste 
provided the following provisions are met: 

a) Containers used for storage ofliquid covered PCB waste combined with fissionable 
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radioactive waste must be non-leaking. 

b) Containers used for storage of covered PCB waste combined with fissionable 
radioactive wastes shall be stored in a manner which provides for protection of the 
environment from failure of the primary container(s), which meets the Nuclear Criticality 
Safety requirements specified in ANSI Standard No 8.1, "American National Standard 
for Criticality Safety in Operations with Fissile Materials Outside Reactors". 

Go to Table of Contents 

VI. Submittal and Review of Annual .Status Report 

I. The Annual Status Report shall be submitted by DOE and the NNPP to the EPA's Federal 
Facilities Enforcement Office and affected EPA Regional offices. The annual report must be 
postmarked to EPA's Federal Facilities Enforcement Office and the affected EPA Regional 
offices no later than the date established pursuant to this Agreement. 

2. EPA's Federal Facilities Enforcement Office and affected EPA Regional Offices will review 
the Annual Status Report and will consult with DOE and the NNPP as necessary. EPA's 
Federal Facilities Enforcement Office will coordinate comments from EPA headquarters and 
the affected EPA Regions, and will submit one set of consolidated comments to DOE, as EPA's 
comments. DOE and the NNPP shall consider the deliverable to be adequate unless EPA 
provides comments and requests revisions of the report within ninety (90) days of receipt or 
EPA requests an extension. 

3. DOE and the NNPP shall, within ninety (90) days of receipt of formal comments, consistent 
with the nature and extent ofEPA's comments, revise and resubmit the report. 

4. In the event that a resubmitted report, or portion thereof, is still deemed inadequate by EPA, 
EPA may again require DOE an<;l the NNPP to correct the deficiencies in accordance with the 
preceding paragraphs. 

5. Information submitted per this Agreement will not be claimed as Confidential Business 
Information. · · 
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Vll. Notification 

1. Unless otherwise specified, one copy ofthe Annual Status Report required by this 
Agreement, or any notice or notification required to be made or given by any Party under this 
Agreement shall be in writing and sent to the appropriate Project Manager at the address stated 
in Attachment II, with copies to the affected EPA Regions. Such documents may be sent by 
facsimile if followed within 24 hours by mailing via certified mail, return receipt requested or 
by courier. 

2. The documents referred to in Paragraph I of this Section will be considered to be timely 
submitted by DOE ifthey are postmarked to the EPA's Federal Facilities Enforcement Office 
and the affected EPA Regions, on or before the applicable due date. 
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3. All documents submitted to the DOE Project Manager should be sent to U.S. Department of 
Energy, Office of Environmental Management; Office of Waste Management, Director, Office 
of Technical Services (EM-37), Washington, DC 20585. 
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VIII. Dispute Resolution 

I. Except as specifically set forth elsewhere in this Agreement, if a dispute arises among the 
parties to this Agreement, the procedures of this Section shall apply. 

2. Copies of all notices and statements required by this Section shall be furnished to EPA 
Project Manager, if originated by DOE, and to the DOE Project Manager, if originated by EPA. 

3. If a dispute arises, the disputing party shall engage the other party in informal dispute 
resolution. This informal dispute resolution shall be for a period of thirty days, during which 
time EPA and DOE shall meet as many times as necessary to discuss and attempt resolution of 
the dispute. EPA and DOE shall make all reasonable efforts to informally resolve disputes at 
the Project Manager or immediate supervisor level. 

4. If the informal dispute resolution process is unsuccessful, within ten days after the expiration 
of the 30-day informal dispute resolution period, the disputing party shall submit to the other 
party a written statement of dispute setting forth the nature of the dispute, the wQrk affected by 
the dispute, the disputing party's position with respect to the dispute, and the information which 
the disputing party is relying upon to support its position. 

5. The disputing party shall forward the written statement of dispute to the Dispute Resolution 
Committee (DRC) for resolution. Upon submission of a dispute to the DRC, the other party 
shall, within 14 days, submit a written statement formally establishing its position on the 
dispute. 

6. The DRC shall be composed of EPA's Director of the Federal Facilities Enforcement Office, 
the DOE's Deputy Assistant Secretary for the Office of Waste Management, and the Associate 
Director for Regulatory Affairs ofthe NNPP. If any delegation of this DRC responsibility is 
made by a designated DRC representative, notification of such delegation shall be supplied by 
the other party. 

7. Following submission of a dispute to the DRC, the DRC shall have 21 days to unanimously 
resolve the dispute and issue a written position. If the DRC is unable to unanimously resolve 
the dispute within this 21-day period, the EPA DRC representative shall issue a written 
position on the dispute by the thirty-fifth day following submittal. Within 14 days after receipt 
of the EPA DRC representative's written position, DOE may submit a written notice of dispute 
to the Senior Executive Committee (SEC) for resolution. In the event that the dispute is not 
submitted to the SEC within the designated 14-day period, DOE shall be deemed to have 
agreed with the EPA DRC representative's position with respect to the dispute and such 
position shall constitute the fmal determination on the dispute. 

8. The SEC shall serve as the forum for resolution of disputes which are not resolved by the 
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DRC and shall be composed of the EPA Assistant Administrator of the Office of Enforcement 
and Compliance Assurance (OECA) and the DOE Assistant Secretary for Environmental 
Management. The SEC shall confer and use its best efforts to resolve the dispute and issue a 
written decision. If unanimous resolution of the dispute is not reached within 21 days, the 
Assistant Administrator shall issue a written position on the dispute within 14 days following 
the 21-day resolution process. 

9. The Secretary of Energy, within 14 days of the receipt of the EPA Assistant Administrator's 
written position, may issue a written notice submitting the dispute to the Administrator of EPA 
for resolution in accordance with all applicable laws and procedures. If DOE does not submit 
the dispute to the Administrator of EPA within the time frame designated, DOE shall be 
deemed to have agreed with the Assistant Administrator's written position with respect to the 
dispute and such position shall constitute the final determination of the dispute. 

10. Upon submission of a dispute to the EPA Administrator pursuant to this Section, the EPA 
Administrator or her designee will review and resolve such dispute within 21 days. Upon 
request by DOE, and prior to resolving the dispute, the EPA Administrator or her designee 
shall meet and confer with the Secretary of Energy or her designee regarding the issue(s) in 
dispute. Upon resolution, the EPA Administrator or her designee shall provide DOE with a 
written final decision setting for the resolution of the dispute. 

11. The pendency of any dispute under this Section shall not affect the parties' timely 
performance of their respective responsibilities pursuant to this Agreement, except that the time 
period for completion of the work affected by such dispute shall be extended for a period of 
time not to exceed the actual time taken to resolve any good faith dispute in accordance with 
the procedures specified herein. All elements of the work required by this Agreement which are 
not affected by the dispute shall continue and be completed in accordance with the applicable 
schedule. The determination of elements of work, deliverables, notices, or actions affected by 
the dispute shall be determined by EPA pending fmal resolution of the dispute. 

12. Upon resolution of a dispute pursuant to this Section, the resolution and final determination 
will be appropriately incorporated into this Agreement. DOE will implement this Agreement 
accordingly. 

13. The parties shall abide by all terms and conditions of any fmal determination of a dispute 
made pursuant to this Section. 
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IX. Extensions 

1. DOE and the NNPP agree to implement this Agreement in accordance with the schedules set 
forth herein. DOE and the NNPP further agree to adopt all reasonable measures to avoid or 
minimize any delays in implementation of this Agreement. 

2. A scheduled date shall be extended upon receipt of a timely request for extension where 
good cause exists for the requested extension. Any request for an extension shall be made in 
writing and received by EPA at least 30 days prior to the scheduled date, except an extension 
request for force majeure. EPA will render its decision within 21 days of receipt of the 
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extension request. If an oral decision is issued, it shall be confirmed in writing within 24 hours. 

3. Any request for an extension shall be provided to EPA in accordance with Section VII 
(Notification). The request shall specify: 

(a) The scheduled date that is sought to be extended; 

(b) The length of the extension sought; 

(c) The good cause( s) for the extension; and 

(d) Any related scheduled dates that will be affected if the extension is or is not granted. 

4. Good cause for an extension includes, but is not limited to, a force majeure event. Force 
majeure is. defined as any event or circumstance arising from causes beyond the control of 
DOE or the NNPP or entities controlled by DOE or the NNPP including, but not limited to, 
contractors and subcontractors which could not have been overcome by due diligence of DOE 
or the NNPP or entities controlled by DOE or the NNPP. DOE or the NNPP shall bear the 
burden of proof that a particular event constitutes an event ofjorce majeure; that any delay is 
due to an event ofjorce majeure and the length of any delay caused by such an event. 

5. If EPA determines DOE or the NNPP has not demonstrated that good cause exists for all or 
part of a requested extension, EPA may grant an extension for a lesser time or may deny the 
request subject to a determination resulting from the dispute resolution process. DOE and 
NNPP may seek a determination pursuant to the provisions of Section Vlll (Dispute 
Resolution) within 14 days of EPA's decision on the extension request. If DOE or NNPP fail to 
invoke dispute resolution within the 14-day period, DOE and NNPP are deemed to accept 
EPA's position or decision and the existing schedule. 

6. If EPA determines that the requested extension is warranted, the parties shall extend the 
affected schedule(s) accordingly, and EPA may take enforcement action only to compel 
compliance with the schedule as most recently extended. 

7. When a timely request for an extension is made and EPA fails ·to render a decision on the 
request by the affected schedule due date, EPA shall refrain from taking any enforcement 
action against DOE or NNPP regarding the affected schedule until a decision is reached on 
whether the requested extension will be approved. 
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X. Modification 

1. This Agreement may be modified by mutual consent of the Parties at any time prior to its 
termination. The Parties agree, subject to relevant considerations, including the facts, 
circumstances, and status of DOE and the NNPP compliance with this Agreement, to meet and 
negotiate in good faith any proposed modification of any provision of this Agreement. Any 
such modification shall be in writing, be effective when signed by all the Parties, and be 
incorporated into this Agreement by reference. EPA shall be the last signatory on any 
modification to this Agreement. 
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2. The discovery of covered PCB waste at DOE or NNPP sites other than those sites covered 
under Section IV (Statement of Facts and Conclusion of Law), shall be proper cause to 
consider modifications of this Agreement. 
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XI. Termination 

I. This Agreement shall terminate upon written notice of any party or on the effective date of 
any fmal rule promulgated by EPA which modifies the one year limit on storing radioactive 
PCB wa8te identified under Section lli (Covered Materials) and addresses the compliance 
issues covered in this Agreement. 

2. In the event that DOE and NNPP fail to comply with the schedules set forth herein subject to 
Funding, Modification, Extensions and Dispute Resolution Sections of this Agreement the 
parties agree that EPA shall have the right to terminate this Agreement by written notice to the 
parties. 
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XII. Access/Data/Document Availability 

1. EPA will be permitted to enter all areas of DOE and NNPP facilities covered by this 
Agreement that store covered PCB wastes or that contain information referred to in this 
Section. During such inspection, EPA will be permitted to inspect records, logs, and other 
documents relevant to implementation of this Agreement other than attorney work-product or 
other attorney-client privileged material to verify compliance by DOE and the NNPP with this 
Agreement; to review the progress of DOE and the NNPP in carrying out the activities under 
this Agreement; to conduct tests which EPA deems necessary; and to verify data submitted to 
EPA by DOE and the NNPP. DOE and the NNPP shall honor all requests for access to DOE 
and NNPP facilities made by EPA to fulfill the provision of this Section. 

2. Notwithstanding any provisions of the Agreement, all requirements of the AEA, as amended, 
and all Executive Orders and regulations concerning the handling of Unclassified Controlled 
Nuclear Information, Naval Nuclear Propulsion Information, Restricted Data and National 
Security Information, including "need to know" requirements, shall be applicable to any access 
to information or facilities covered under the provision of this Agreement. Access to facilities 
is subject to applicable health and safety requirements. 

3. EPA reserves its rights to seek access to any information or facilities in accordance with 
applicable law. Nothing herein shall limit the existing legal authorities of EPA to seek 
information, gather data or take samples: 
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XIII. Funding 

It is the expectation of the parties that all obligations and commitments established by this 
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Agreement will be fully funded by DOE and NNPP. DOE and NNPP shall take all necessary 
steps and use its best efforts to obtain timely and sufficient funding to meet its obligations and 
commitments under this Agreement, including but not limited to the submission of timely 
budget requests. Nothing herein shall affect DOE's and NNPP's authority over its budget and 
funding level submissions. Section 1-5 of Executive Order 12088 states that "the head of each 
agency shall ensure that sufficient funds for compliance with applicable pollution control 
standards are requested in the Agency budget". Any requirement for the payment or obligation 
. of funds by DOE or the NNPP established by the terms of this Agreement shall be subject to 
the availability of appropriated funds, and no provision herein shall be interpreted to require the 
obligation or payment of funds in violation of the Anti-Deficiency Act 31 U.S.C. §1341, as 
amended. In cases where payment or obligation of funds would constitute a violation of the 
Anti-Deficiency Act, the dates established requiring the payment or obligation of such funds 
shall be appropriately adjusted and this Agreement shall be modified pursuant to Section X 
(Modifications). 

Failure to obtain adequate funds or appropriations from Congress does not in any way release 
DOE and NNPP from its ultimate obligation to comply with TSCA. Subject to the terms of this 
Agreement, if appropriated funds are not available to fulfill DOE and NNPP's obligations 
under this Agreement, EPA may exercise any or all of its applicable statutory and regulatory 
authority. · 

Go to Table of Contents 

XIV. Enforcement Actions and Reservation of Rights 

1. EPA recognizes that DOE and NNPP are currently storing and will continue to generate and 
store the covered PCB wastes which are described in Section ill (Covered Materials) in excess 
of the one year limitation and that DOE and the NNPP have agreed to address the continued 
storage of covered PCB wastes as set forth in this Agreement. Based upon the aforementioned 
facts and circumstances and upon other facts and circumstances known to EPA and set forth in 
this Agreement, EPA agrees not to initiate any civil administrative enforcement action or to 
refer a civil judicial enforcement action to the Department of Justice for violations of 40 CFR 
76L65(a) and (c)(6) ofTSCA arising from the storage of covered PCB waste described in 
Section ill (Covered 'Materials) at specified DOE facilities and specified NNPP shipyards so 
long as this Agreement is in effect and DOE and NNPP are in compliance with the provisions 
contained in Section V through Xll of this Agreement. 

2. Nothing herein shall preclude any actions by EPA to enforce the terms ofthis Agreement or 
to address or bring any available legal or equitable claims for: 

(a) any preexisting, current, or future violations or conditions at any DOE or NNPP 
facility included in this Agreement which are not specifically covered by this Agreement; 

(b) any emergency condition or imminent hazard which may exist or arise at any such 
DOE or NNPP facility; or 

(c) any cleanup action pursuant to any available authority. 

3. The provisions of this Agreement shall constitute requirements which are enforceable in 

http://www.em.doe.gov/ffaalpcbtsca.html 4/25/2001 



Federal Facility Compliance Agreement on Storage ofPolychlorinated Biphenyls, August..Page 13 of 18 

accordance with the applicable citizen suit provisions ofTSCA section 20, 15 U.S.C. §2619. 

4. Except as otherwise set forth in this Agreement, each party expressly reserves ail other rights 
and defenses each may have, whether procedural or substantive, in law or in equity, with 
respect to any other party to this Agreement and with respect to any person not a party to this 
Agreement. 

Go to Table of Contents 

XV. Severability 

If any provision or authority of this Agreement or the application of this Agreement to any 
party or circumstance is held by any judicial or administrative authority to be invalid, the 
application of such provisions to other Parties or circumstances and the remainder of the 
Agreement shall remain in force and shall not be affected thereby. 

Go to Table of Contents 

XVI. Effective Date 

The effective date of this Agreement shall be the date on which it is signed by the last signatory, 
which shall be EPA. 

IT IS SO AGREED AND ORDERED: 

6/28/96 
Date 

7/19/96 
Date 

8/8/96 
Date 

Go to Table of Contents 

Stephen P. Cowan 
Deputy Assistant Secretary 

for Waste Management 
Environmental Management 
u.s. Department of Energy 

Bruce DeMars, ADM 
U.S. Navy 
Director, Naval Nuclear Propulsion 

Michael M. Stahl 
Deputy Assistant Administrator 
Office of Enforcement and Compliance Assurance 
U.S. Environmental Protection Agency 

Attachment I -Names and Addresses of DOE and NNPP Sites Covered Under the 
Federal Facility Compliance Agreement on the Storage of Polychlorinated 
Biphenyls 

EPA Region I 

1. Knolls Atomic Power Laboratory 

http://www.em.doe.gov/ffaalpcbtsca.html 4/25/2001 
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Windsor Site 
400 Prospect Hill Road 
Windsor, CT 06095 

EPA Region II 

1. Brookhaven National Laboratory 
P.O. Box 5000 
Upton, NY 11973-5000 

2. West Valley Demonstration Project 
10282 Rocksprings Road 
West Valley, NY 14171 . 

3. Knolls Atomic Power Laboratory 

a) Niskayuna Site 
2401 River Road 
Schenectady, NY 12301-1072 

b) Kesselring Site 
Atomic Power Road 
Ballston Spa, NY 12020-2817 

EPA Region ill 

1. Bettis Atomic Power Laboratory 
814 Pittsburg McKeesport Blvd. 
West Miffiin, PA 15122 

2. Norfolk Naval Shipyard 
Portsmouth, VA 23709-5000 

EPA Region IV 

1. Oak Ridge National Laboratory 
P.O. Box 2008 
Oak Ridge, TN 37831 

2. Oak Ridge (K-25) 
P.O. Box 2008 
Oak Ridge, TN 37831 

3. Oak Ridge, Y-12 Plant 
P.O. Box 2008 
Oak Ridge, TN 37831 

4. Savannah River Site 
P.O.BoxA 

http://www .em.doe.gov/ffaa/pcbtsca.html 4/25/2001 
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Aiken, SC 29801 

EPA Region V 

1. Mound 
1 Mound Ave. 
Miamisburg, OH 45343 

2. Argonne National Laboratory- East 
9700 S. Cass Avenue 
Argonne, IL 60439 

3. Battelle Columbus Laboratory 
505 King Ave 
Columbus, OH 43201-2693 

4. Fernald 
7400 Willey Road 
Cincinnati, OH 45030 

EPA Region VI 

1. Los Alamos National Laboratory 
P.O. Box 1663 
Los Alamos, NM 87545 

2. Sandia National Laboratory (NM) 
2301 Buena Vista SE 
Albuquerque, NM 87I 06 

EPA Region VII . 

I. Formerly Utilized Remedial Action Program Sites 
Weldon Springs · 
Saint Charles County Missouri 

EPA Region VITI 

I. Grand Junction 
P.O. Box 2567 
Grand Junction, CO 8I502-2567 

2. Rocky Flats Environmental Technology Site· 
P.O.Box928 
Golden, CO 80402-0928 

EPA Region IX 

I. Nevada Test Site 

http://www .em.doe.gov/ffaalpcbtsca.html 4/25/200I 
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P.O. Box435 
Mercury, NV 89023 

2. Formerly Utilized Remedial Action Program Sites 
Santa Suzanna Field Laboratory 
Santa Suzanna, CA 

3. Lawrence Berkeley Laboratory 
I Cyclotron Road 
Berkeley, CA 94720 

4. Lawrence Livermore National Laboratory 
7000 East Ave. 
P.O. Box 808, L-1 
Livermore, CA 94550 

5. Energy Technology Engineering Center 
6633 Canoga Avenue, T038 
Canoga Park, CA 91309 

6. Pearl Harbor Naval Shipyard 
401 AvenueE 
Suite 124 
Pearl Harbor, Hawaii 96860 

EPA Region X 

1. Idaho National Engineering Laboratory 
P.O. Box 1625 
Idaho Falls, ID 83401 

2. Hanford Site 
825 Jadwin Ave 
Richland, W A 99352 

3. Puget Sound Naval Shipyard 
1400 Farragut Ave. 
Bremerton, WA 98314 

Go to Table of Contents 

Attachment ll - EPA Regional Points of Contact for the Federal Facility 
Compliance Agreement on the Storage of Polychlorinated Biphenyls 

1. EPA Headquarters Project Manager 
Diane Lynne 
Federal Facilities Enforcement Office 
U.S. EPA (2261) 
401 M Street, SW 

http://www .em.doe.gov/ffaa/pcbtsca.html 4/25/2001 
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Washington, DC 20460 
Phone (202) 564-2587 

2. Kim Tisa 
PCB Contact 
U.S. EPA Region I 
John F. Kennedy Federal Building 
One Congress Street 
Boston, MA 02203 
Phone (617) 565-4939 

3. Dave Greenlaw 
PCB Contact 
U.S. EPA Region II 
2890 Woodbridge Avenue 
Edison, NJ 08837 
Phone (908) 906-6817 

4. EdCohen 
PCB Contact (3AT12) 
U.S. EPA Region ill 
841 Chestnut Street 
Philadelphia, PA 19107 
Phone (215) 597-7668 

5. Stuart Perry 
PCB Contact (4APT) 
U.S. EPA Region IV 
345 Courtland Street, N.E. 
Atlanta, GA 30365 
Phone (404) 347-3555 ext. 6907 

6. Tony Martig 
PCB Contact (SP 14-5) 
U.S. EPA Region V 
77 West Jackdos Boulevard 
Chicago, IL 60604-3507 
Phone (312) 353-2291 

7. Lou Roberts 
PCB Contact (GEN-AT) 
U.S. EPA Region VI 

. First Interstate Bank Tower at Fountain Place 
1445 Ross Avenue 
12th floor, Suite 1200 
Dallas, TX 75202-2733 
Phone (214) 665-7579 

8. Dave Phillippi 

http://www.em.doe.gov/ffaa/pcbtsca.html 4/25/2001 
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PCB Contact (ARTD!fSPP) 
U.S. EPA Region VII 
726 Minnesota A venue 
Kansas City, Kansas 66101 
Phone (913) 551-7395 

9. DanBench 
PCB Contact 
U.S. EPA Region VIII 
999 18th Street, Suite 500 
Denver, CO 80202-2466 
Phone (303) 312-6027 

10. Charles Berrey 
PCB Contact (A-4-4) 
U.S. EPA Region IX 
75 Hawthorne Street 
San Francisco, CA 94105 
Phone (415) 744-1117 

11. Dan Duncan 
PCB Contact (AT-083) 
U.S. EPA Region X 
1200 Sixth Avenue 
Seattle, WA 98101 
Phone (206) 553-6693 

go to Table of Contents 
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1.0 INTRODUCTION 

This report presents the results of a portion of the Phase I Resource Conservation and 

Recovery Act (RCRA) Facility Investigation (RFI) at Material Disposal Area T (MDA T) and Its 

drainage area at Technical Area (TA) 21 of los Alamos National laboratory (LANL). Included 

in this report are data from the surface investigation, the approach used to assess and analyze 

these data, conclusions drawn from these data, and recommendations for further surface 

investigations at MDA T. 

The history of operations at MDA T, data from previous investigations, and the sampling and 

analysis plan for surface and subsurface investigations are presented in Section 16.3 of the 

TA-21 Operable Unit RFl Work Plan (LANL 1991, 0689). 

The investiga~ions at MDA T addre·s~ seven potential release sites (PASs), which were defined 

in the TA-2·1 Operable Unit RF.I Work Plan (LANL 1991, 0689). Four of these sites 

(PASs 21-016(a, b,·and c] and PRS 21-011[c]) are Hazardous and Solid Waste Amendments 

(HSWA) solid waste management units (SWMUs} listed in Module VIII of LANL's RCRA 

• 

operating permit. Three of these sites, PAS 21-028(a} and areas of concern(AOCs} C-21-009 • 

and C-21-012, are not HSWA SWMUs. 

1.1 General Site History 

TA-21 is located on Delta Prime (DP) Mesa, immediately east-southeast of the Los Alamos 

townsl~e and on the northern boundary of LANL (Fig. 1.1-1 and Fig. 1.1-2). TA-21 was used 

primarily for plutonium research, metal production, and related activities from 1945 to 1978. 

Additional background information is presented in Chapter 3 of the TA-21 Operable Unit RFI 

Work Plan (LANL 1991, 0689). 

MDA Tis located !71idway along DP Mesa (Fig. 1.1-3) and measures approximately 2.21 acres. • 

QmtrJ!/.UJ.gL~\Q.,g!l:f<!~e. contami~ation at MDA _:"J" lnc!u~e spills of radioact~vely contaminated ~ 
..... £.~-m.~nt paste_Jhat were pumped mto ·asphalt-lined dtsposa1 shafts and retnevable corrugated ~ 

metal pjpes.. At the locations where the radioactively contaminated cement paste was spilled, 

two AOCs (C-21-009 and C-21-012) have been identified. Spilled material may also have run 

into the drainages below MDA T. A satellite container storage area, SWMU 21-028(a), may 

also have contributed to surface contamina.tion at MDA T, but its exact location Is unknown. In 

additi.on, activities at facilities surrounding MDA T, the old waste facility (Building 35 built In 

1952} to the south, and the new waste facility (Building 257 built in 1967) to the east, may have • 
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contributed to surface contamination at MDA T. The drainage from the new waste treatment 

facility was a national pollutant discharge elimination system (NPDES) permitted outfall 

(SWMU 21-011 [k]) but It may also have contributed to:surface contamination in the drainage 

below MDA T. Recent interviews with LANL staff involved with operating the waste treatment 

operations at building TA-21-257 indicate that there was at least one instance when the effluent 

that was intended to be discharged to the outfall at 21-011 (k) was directed to bed 4 of MDA T 

and overflowed across the north perimeter road and into DP Canyon. It is probable that MDA T 

drainage would affect the outfall at SWMU 21-011 (k). 

Major contributors to subsurface contamination at MDA T include (1) four absorption beds 

(SWMU 21-016[a]) used in the disposal of liquid wastes from TA-21 activitie·s, (2) the 

retrievable waste storage area located between absorption beds 1 and 3 from which all waste 

had been removed by 1986 (SWMU 21-016[b]), (3) the disposal shafts (SWMU 21-016[c]) 

located between absorption be as 2 and 4, and (4) a distribution box (SWMU 21-011 [c]) located 

between absorption beds 1 and 2. There is some confusion about the identity of SWMU 

21-016(b), which has been assigned to the retrievable waste storage area and to a caisson in 

the northwest corner of absorption bed 1. According to the 21-016 SWMU report, dated October 

31, 1990, •A pit, TA-21-186 (SWMU 21-016[b]), was built in 1959 of redwood and It was about 

6 ft by 10ft by 30 ft deep. The pit was located between two rows of adsorption beds. This pit, 

referred to as the 'Snake Pit', was used for monitoring purposes and did not contain waste. 

From 1974 to 1982, transuranic wastes were mixed with cement and pumped into corrugated 

metal pipes into the pit. There were 175 corrugated metal pipes (2.5 ft in diameter, 20ft long) 

in the pit, which was located between adsorption beds 1. and 3. In 1984 to 1.986, the pipes were 

transported to TA-54 with the intehtion of shipping them to the WIPP site near Carlsbad, NM.• 

The SWMU report also states, •A 30-ft deep caisson (the 'Snake Pit') was dug to obtain 

horizontal cores in 1961 •. : (LANL 1990, 0145). It is clear by the descriptions in the SWMU 

report that, although the physical description of the caisson is given, the retrievable waste 

storage area is actually the SWMU because • .. Jransuranic wastes were mixed with cement and 

pumped into corrugated metal pipes into the ptt.• 

In 1987, the surface of MDA Twas regraded to slope into DP Canyon and to control run-on and 

run-off. The regraded surface was capped with 6-12 in. of topsoil and reseeded . 
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The absorption beds at MDA T received americium-241, plutonium-238, plutonium-239/240, 

tritium, natural uranium, and possibly enriched uranium. For additional information see . ' 
Section 16.3.1 of the TA-21 Operable Unit RFI Work Plan (LANL 1991, 0689). Other chemicals 

received by the absorption beds may have included metals, carbonates, citrates, acids, bases, 

organic compounds, and solvents. The disposal shafts contained americium-241, 

plutonium-238 and plutonium-239/240 (including plutonium in several bathyspheres buried at . 

various depths), and mixed fission products (including strontium-90 and cesium-137}. The 

corrugated metal pipes stored in the retrievable storage area also contained americium-241, 

plutonium-238, plutonium-239/240, and other transuranic radionuclides, but they were all 

removed in 1984 and 1986. The chemicals stored at the satellite container storage area 

included alcohol, acetone, and Freon™. The two spills of contaminated cement paste that 

occurred in 1976 and 1978 and caused the respective locations to become AOCs included 

americiurn-241. 

Additional information is presented in Subsection 16.3 of the TA-21 Operable Unit RFI Work 

Plan (LANL 1991, 0689) • 

1.2 AFI Overview 

As stated in Sections 16.1.4 and 16.3.2 of the TA-21 Operable Unit RFI Work Plan, the 

objectives of the Phase I MDA T surface and drainage investigation were (1) to determine the 

nature and extent of contamination of surface soil both within the fence and beyond the fence 

to the canyon edge north of MDA T, and (2) to evaluate the possibility that contaminants may 

have migrated from the surface of MDA T into the drainage channels leading to .DP Canyon 

(LANL 1991, 0689). 

Planned soil sampling activities are detailed In Sections 16.1.4 and 16.3.4 of the TA-21 

Operable Unit RFI Work Plan (LANL 1991, 0689). At MDA T, sampling was planned for soli 

depths of 6 in. on the mesa and at depths up to 18 in. in the drainages. Based on historical 

TA-21 operations and results of previous investigations, analyses of radioactive contaminants 

were deemed of greatest concern, but other analyses were also planned to provide a complete 

understanding of surface contamination at MDA T. The following activities were planned for the 

1993 field season at MDA T • 



Internal Report 

1. Conduct a land survey of MDA T ona €35.6 x 65.6-ft grid. 

2. Conduct a radioactivity survey of flij)A" "'T. 

3. Collect 

• 40 samples from the top lim. c.of soil on the surveyed grid, 

• ten samples off the_grid (fue wiithin the fenced area and five in the 

area to the north) to de'iBmHne whether the sampling pattern 

accurately represents 1hearem, and 

• up to ten contingency .saupfms (from areas where the radiation 

survey identified eJevate.dDadlioactivity) to characterize the extent 

to which contamination may Htave migrated. 

4. Collect field radiological screeninJ sam1ples. 

5. Analyze all samples for radionucndes •. metals, and semivolatile organic compounds 

• 

(SVOCs). • 

6. Analyze contingency samples -'forwlaJlile organic compounds (VOCs), If needed. 

To help investigators assess the effects Of opJErations at and near MDA T In the MDA T 

drainage area, four activities were planned mmngrthe 1994 field season. These activities are 

listed below. 

1. Identify drainage channels antf10Collsmdiment storage sites based on geomorphic 

maps completed in 1992 and ·repcrt€ttf in the Phase Report 1A, RCRA Facility 

Investigation for OU TA-21 (LANl199S, 1076). . . 

2. Collect samples from depths oUHofi.irn.. 6 to 12 ln., and 12 to 18 ln. at each of five 

locations in the drainage channels. 

3. Collect field radiological screening samples. 

4. Analyze all samples for radionuclic.tes. rmetals, and SVOCs. 

Internal Reoort for MDA T. 
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To define the source term and the lateral and vertical extent of contamination, an initial 

subsurface investigation at MDA T will include vertical and angled boreholes. Migration of 

contaminants that has occurred since 1978 beneath ·absorption bed 1 will be evaluated by 

drilling a hole close to a previous borehole. This subsurface investigation is detailed in Section 

16.3.4.2 of the TA-21 Operable Unit RFI Work Plan (LANL 1991, 0689); results will be assessed 

in a separate RFI report. In addition, subsequent surface and subsurface investigations are 

planned to begin after all initial investigations have been complet~d and reported. 

1.3 Field Activities 

Field activities were conducted at MDA T in July 1993. A geodetic survey of MDA T was 

performed to establish the radiological survey grid and to mark locations of soil samples. 

Thirty-three locations on a 65.6 x 65.6-ft grid and seventeen locations off the grid were marked. . . 

A radiological survey of MDA T was conducted using the following instruments: a FIDLER 

G-5 sodium iodide scintillation detector that identifies low-energy gamma radiation, a Ludlum 

44-10 sodium iodide detector that identifies gamma radiation, a Ludlum 19· sodium iodide 

micro~ meter that also identifies gamma radiation, a Ludlum 44-9 pancake GM detector that 

identifies beta and gamma radiation, and a Ludlum 43-1 zinc sulfide detector that identifies 

alpha radiation. Part of the survey was conducted according to LANL-ER-SOP-06.23, RO, 

"Measurement of Gamma-Ray Fields Using a Sodium Iodide Detector: 

The field crew collected 33 samples on the surveyed grid, 17 samples off the grid, and 3 field 
. . 

duplicates from the top 6 in. of soil at MDA T by following LANL-ER-SOP-06.09, RO, •spade 

and Scoop Method for Collection of Soil Samples: Samples were handled according to 

LANL-ER-SOP-01.02, RO, "Sample Containers and Preservation," and LANL-ER-SOP-01.03, 

RO, "Handling, Packaging, and. Shipping of Samples." All samples were trac_ked according to . . 
LANL-ER-SOP-01.04, R1, "Sample Control and Field Documentation: 

The field crew screened samples for radiation to ensure worker health and safety. The mobile 

radiological analytical laboratory (MRAL) screened soil' samples for gross alpha, beta, and 

gamma radiation to ensure that radiological criteria for sample transport and for sample 

acceptance by analytical laboratories were not exceeded. Samples were also analyzed in the 

MRAL for cesium-137 . 
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Field activities at the MDA T drainage took place in August 1994. A field crew collected 15 

samples and 2 field duplicates from the top 12 in. of sediment by following the instructions In 

LANL-ER-SOP-06.09, RO, "Spade and Scoop Method for Collection of Soil Samples.• Samples 

were handled according to LANL-ER-SOP-01.02, RO, "Sample Containers and Preservation,• 

and LANL-ER-SOP-01.03, R1, "Handling, Packaging, and Shipping of Samples•; they were 

tracked according to LANL-ER-SOP-01.04, R2, "Sample Control and Field Documentation.• 

At the MDA T drainage, the field crew screened soil samples for radiation to ensure worker 

health and safety. Part of the screening was conducted according to.LANL-ER-SOP-10.07, RO, 

"Field Monitoring for Surface and Volume Radioactivity Levels.• The MRAL screened soil 

samples for gross alpha, beta, and gamma radiation to ensure that radiological criteria for 

sample transport and for sample acceptance by analytical laboratories were not exceeded. 

1.4 Deviations 

Field activities at MDA T and its drainage deviated from the planned approach when the 

sampling grid was changed. Because the number of samples required in the TA-21 Operable 

Unit RFI Work Plan was based on an incorrectly scaled map, there were more sampling 

locations than the expected number (LANL 1991, 0689). The originally planned grid contained 

fewer sample locations than the actual 65.6 x 65.6-ft grid when it was marked in the field. 

Although the originally planned total of 50 samples was collected, several planned sample 

locations at the northwest corner (near Building 21-286) and southeast corner (near Building 

21-257) of the planned grid were omitted. In addition, it appears that the actual sampling grid 

was shifted slightly to the east, and several locations that should have been sampled on the 

western edge of MDA T were omitted. Because the planned sampling grid was intended to 

cover MDA T fully and to extend beyond MDA Tin three directions, this deviation may prevent 

a complete assessment of contamination within and beyond MDA T. 

Another deviation occurred when drainage samples were collected at finer intervals than the 

0- to 6-ln., 6- to 12-in., and 12- to 1 8-in. intervals called for in the work plan. Samples were 

collected instead at 0- to 3-in., 3- to 6-in., and 6- to 12-in. intervals. This change was made 

because a geomorphic study at TA-21 indicated that sediments deeper than 12 in. would have 

been deposited in the drainages before 1940. 
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2.0 ENVIRONMENTAL SEITING 

The environmental setting of the Laboratory is describe9 in Section 2.4 of the Installation Work 

Plan (IWP) for Environmental Restoration (LANL 1995, 1164). A detailed discussion of the 

environmental setting for TA-21, including climate, geology, hydrology, and a conceptual 

hydrogeologic model for the area and its surroundings, is presented in the TA-21 Operable Unit 

RFI Work Plan (LANL 1991, 0689). A summary is presented in the following sections. 

2.1 Climate 

The Los Alamos area of northcentral New Mexico is classified as a semiarid, temperate 

mountain climate. Annual precipitation in the area normally reaches about 181n., 40% of which 

occurs as brief, intense thunderstorms during July and August. Winter snowfall averages about 

51 in. annually. In summer mor)ths, maximum daily temperatures in the Los Alamos area are 

usually below 90°F, dropping into the 50s at night. Winter temperatures typically range from 

30°F to 50°F during the day, and from 15°F to 25°F at night, occasionally dropping to ooF or 

·below. Winds in Los Alamos often vary greatly with the time of day and location, due in large 

part to the complex terrain. Wind speeds are less than 2.5 m/s (5.5 mph) about 40% of the time 

and greater than 5 m/s (11 mph) about 20% of the time. The predominant wind direction is from 

the south-southwest. 

2.2 Geology 

.. 
2.2. Geologic Setting 

A detailed discussion of the geology of the Los Alamos area can be found In Section 2.5.1.3 

of the IWP (LANL 1995, 1164). Reports of geological studies at TA-21 are presented in •Earth 

Science Investigations for Environmental Restoration-Los Alamos National Laboratory 

Technical Area 21" (Broxton and Eller 1995, 1162). A summary of that material, emphasizing 

conditions relevant to MDA T is presented below. 

TA-21 is located on DP Mesa at an elevation of 7 120-7 150ft. The area is bounded on the north 

by DP Canyon and on the south by Los Alamos Canyon. All PASs are mesa-top sites. Bedrock 

underlying the site is cooling unit 3 of the Upper (Tshirege) Member of the Bandelier Tuff 

(Fig. 2.2-1 ), comprised of fallout and. ash flow deposits of silicic volcanic rock erupted 

1.5-1.2 million years ago. Cooling unit 3 is a cliff-forming, nonwelded to partially welded unit. 

At this location, the Bandelier Tuff is approximately 710 ft thick. 
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Fig. 2.2·1. Generalized Stratigraphy at TA-21. 
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Bandelier Tuff is overlain by 0-20 ft of alluvium, which consists of poorly sorted, clay-rich sand 

and gravel. Alluvium is generally thickest near the center of the mesa and thin to absent at 

mesa edges. Much of the alluvium consists of angular·to subrounded lithic clasts of Tshicoma 

volcanic rocks, and of crystals of feldspar, quartz, and biotite and other ferromagnesian 

minerals derived from the Tshicoma Formation. In addition, the alluvium contains clasts of 

pumice and tuff probably derived from units of the Bandelier Tuff, the Cerro Toledo tuffs, and 

possibly from the El Cajete Tuff. 

Bandelier Tuff is underlain by sedimentary rocks of the Puye Formation, which consists of 

fine-to coarse-grained fan glome rates interbedded locally with axial river gravels and lacustrine 

siltstone and clay. Material comprising the fanglomerates is derived mainly from the Tschicoma 

Formation to the west. 

2.2.2 Soils 

A detailed discussion of the soils in the los Alamos area can be found in Section 2.5.1.3 of the 

IWP (LANL 1995, 1164). A summary of .that material specific to TA-21 is presented below. At 

undisturbed areas at TA-21, the soil is composed of moderate to well developed soils on 

Bandelier Tuff and alluvium. Soils belong to either the Hackroy or Nyjack soil series (Nyhan et 

al. 1978, 0161 ). The Hackroy series consists of very shallow to shallow, well-drained soils that 

have an A-Bt-R profile. Soil textures range from sandy loam to clay. The Nyjack series consists 

of moderately deep, well-drained soils that have an A-Bt-C-R profile. Texture ranges from 

gravely, sandy loam to clay loam. In the TA-21 area, the R horizon is ~ighly fractured Bandelier 

Tuff that shows signs of incipient weathering, and usually has clay-rich soli matrix along 

bedrock fractures. 

Most of TA-21 has been disturbed by construction and operation of the site for the last 

40 years, resulting in natural· soil profiles that are, in general, not well preserved. In some 

cases, soil has been removed or buried by fill during construction of pads for buildings, parking 

lots, and waste pits. 

2.3 Hydrology 

2.3.1 Surface water 

Surface flow occurs as sheetflow during precipitation events, mainly summer thunderstorms • 

Sheetflow may transport sediments from the mesa surface to adjacent canyons. 
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2.3.2 Groundwater 

The main aquifer beneath the former TA-21 is at an eJevation of approximately 5 900 ft 

(determined in Test Well2, Pueblo Canyon, and in Otowi 4,los Alamos Canyon), chiefly within 

sediments of the Puye and Tesuque Formations (LANl 1995, 1293; Broxton and Eller 1995, 

1162). Thus, for mesa-top sites at TA-21, more than 1 200ft of tuff and volcaniclastic sediments 

separate the surface from the main aquifer. In addition to the main aquifer, perched aquifers 

exist at TA-21. Shallow alluvial aquifers are present in sediments of both los Alamos Canyon 

and in DP Canyon, a side canyon that merges with los Alamos Canyon east of TA-21. These 

aquifers were intercepted by drill holes LADP 3, lAUZ-1, and lAUZ-2 (Broxton and Eller 1995, 

1162). Another perched aquifer, encountered in drill hole LADP-3, is present in the Guaje 

pumice bed at the base of the Bandelier Tuff, approximately 325 ft below the floor of Los 

Alamos Canycn (Broxton and Eller 1995, 1162). Unpublished information from drill cores at the . . 
former TA-1 b show that the top of the Puye Formation is a weakly to moderately developed 

paleosol (old soil profile) containing a significant amount of clay. The clay content of the 

paleosol apparently reduces the permeability enough for water, If available, to perch on top of 

the Puye Formation, within the overlying Guaje Pumice Bed (Fig. 2.2-1). That is, the paleosol 

at the top of the Puye acts as an aquitard. From borehole LADP-4, the aquifer at the base of 

the Bandelier tuff is known not to be present in DP Canyon, approximately 1 300 north of 

LADP-3, and therefore probably does not underlie TA-21. The perched aquifer continues up the 

canyon at least 3 280ft, based on well LAOI(A)-1.1, but the lateral continuity of the aquifer in 

other directions beyond TA-21 is not known at present. 
·. 

A perennial spring (DP Spring), located on the north side of lower DP Canyon 3 280 ft 

east-northeast of LADP-4 (Broxton and Eller 1995, 1162), discharges at a rate of 1-4 gal. 

per minute (LANL 1995, 1293). Possibly the source of water that emerges at DP Spring is from 

alluvial groundwater in DP Canyon, or, alternatively, from a water body perched within the 

Bandelier Tuff (between units 1 g and 1 v) beneath DP Mesa (Broxton and Eller 1995, 1162}. 

However, no perched zone with the Bandelier Tuff was encountered in LADP-4 to support the 

latter possibility. Study of DP Spring is ongoing. 

2.4 Biological Surveys 

Comprehensive plant and animal inventori~s are required by the Federal Endangered Species 

Act of 1973· the New Mexico Wildlife Conservation Act; Executive Order 11990, Protection of . . 

Wetlands; Executive Order 11988, Floodplain Management; 10 CFR 1 022; Compliance with 
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Floodplain/Wetlands Environmental Review Requirements (DOE 1979, 0633); and DOE Order 

5400.1, General Environmental Protection Program (DOE 1988, 0075). The required inventories 

have been performed for the area surrounding this s"ite and the habitat description will be 

included in the ecological RFI report prepared for the ecological exposure unit in which MDA T 

is located. 

The mesa top where MDA T is located has heavy commercial development and urban 

disturbance from past TA-21 operations and roadwork. The habitat in this area is described in 

detail in the biological survey of TA-1 and TA-21 (Bennett 1992, 01-0008). 

The preurban natural overstory for the eastern portion of the mesa was a pinion-juniper 

woodland. The understory currently includes grasses and forbs commonly found in disturbed 

soils (western wheat grass, Canada bluegrass, bottlebrush squirreltall, cheat grass, sand 

dropseed, summer cypress, prickly lettuce, and horseweed}. There are no threatened or 

endangered species in the immediate vicinity of this site. Drainages flow north from MDA T and 

into DP Canyon. DP Canyon receives drainage from many sites along the canyon rim, from its 

origin in the townsite to its confluence with lower Los Alamos Canyon • 

2.5 Cultural Surveys 

The National Historic Preservation Act requires a cultural resource survey. However, a survey 

was not conducted in the area of MDA T because the site is a developed, urban area and a 

survey would not be relevant. 
•. 

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES 

The decision approach used for MDA T involves a series of quantitative steps that occur after 

the field investigation, chemic'al analysis, and data reporting are complete. These steps begin 

with routine data validation and continue with more focused data validation, if necessary. 

Routine validation involves validating each dala item against specific targets and adding 

qualifier flags to the data to signify a potential deficiency. Focused validation consists of 

analyzing quality assurance/quality control (OA/OC) data for their potential impact on the 

succeeding data assessment steps (i.e., comparing site data to background concentration 

data, verifying the identities of detected-organic chemicals, comparing site data to screening 

action levels [SALs] for human health impacts, and performing human health risk assessments 

November 15. 1996 
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when necessary). The following sections provide overviews of the methods used to complete 

these quantitative steps. Further details can be found in the guidance document, Technical 

Approach to RFI Reports (LANL in preparation, 1281). 

3.1 Sample Analysis 

All samples requiring chemical analysis and documentation are submitted to the sample 

management office {SMO) and/or the mobile chemistry analytical laboratory (MCAL) for 

analysis. 

3.1.1 Analytical Methods 

All samples were analyzed using Environmental Protection Agency (EPA) SW-846 methods or 

equivalent. 

3.1.2 Data Validation 

Data verification and validation procedures are used to determine whether data packages have 

• 

been generated according to specifications and contain the information necessary to determine • 

data sufficient for decision-making. 

Data verification is a check of data deliverables against a set of stated requirements to ensure 

that what has been ordered has been delivered. All analytical data generated In support of the 

ER Project are verified. 

.. 
Data validation is the process of determining whether individual results (a datum) can be 

reliably used to support the decision-making process. During the process, validators determine 

whether data should be qualified or used with caution because of the potential impact of noted 

flaws or the failure to achieve an<:!lytical precision or bias constraints. 

Routine validation Is the comparison of quality indicators (such as surrogate recovery, 

measurements of method blanks, holding times, and differences between replicate 

measurements) with clearly defined limits to determine whether limitations may need to be 

placed on the use of the data. Routine validation is most suitable for routine analyses and for 

those nonroutine analyses for which clearly defined limits have been established. 

The focused data validation process. addresses those characteristics of the data 

(e.g., precision and bias) that directly affect the decisions to be based on the data. The same 

data set may undergo different focused validations for different decisions. 

·-·----· ,.., ___ ....... ,6 __ ··-· ... 
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3.2 Background Comparisons 

Once the data validation process is complete and the site data are finalized, the next step in 

the process is to compare site data with available background data. The results of a focused 

data validation should exclude from consideration for background comparison any contaminant 

that is identified as an artifact of laboratory or field contamination, analytical interference, or 

improper analyte identification or quantitation. The purpose of this decision step is to determine 

if chemicals that have natural or anthropogenic background distributions should be retained as 

COPCs or eliminated from further consideration. Background data are available from two 

sources: (1) soil samples collected throughout los Alamos County for which chemical analyses 

were performed for certain inorganic (metal) chemicals and naturally occurring radioactive 

chemicals (longmire et al. 1995, 1142; Longmire et al. 1995, 1266); and, (2) background 

concentrations of radioactive chemicals associated with global fallout from atmospheric . . 
nuclear testing (e.g., plutonium: cesium, strontium, and tritium) reported in LANL Environmental 

Surveillance reports (Purtymun et al. 1987, 0211; ESG 1988, 0408; ESG 1989, 0308; 

Environmental Protection Group 1990, 0497; Environmental Protection Group 1992, 0740) • 

Compari-sons between site data and background data are initially performed by comparing 

each observed concentration datum with a background screening value estimated from 

background data. Background screening values are upper tolerance limits (UTls}, maximum 

reported concentrations, or detection limits of nondetected chemicals. These background 

screening values are derived from LANL-wide soil background data. Details on the calculation 

of these bac!<ground screening values are presented in •Natural Background Geochemistry 

and Statistical Analysis of Selected Soil Profiles, Sediments, and Bandelier Tuff• (longmire et 

al. 1995, 1266). There is one inorganic chemical, silver, for which LANL-wide soil background 

data do not exist. In this chemical-specific case, PAS sample-specific detection limits for silver 

are used as nominal background screening values. 

Details of statistical methods used to generate UTLs from the background data sets and 

suggestions for statistical methods for comparing site and background concentration distributions 

are presented in the guidance document, Statistical Comparisons to Background, Part I 

(Environmental Restoration· Project Assessments Council 1995, 1295). Further statistical 

comparisons between site and background data might be performed when UTLs are exceeded. 

If a chemical has a reported concentration that exceeds its UTL, or fails other statistical 

background comparison tests (i.e., the site data are statistically greater than background data), 

then that chemical is carried forward through the screening assessment process. If a chemical 



Internal Report 

does not have a reported concentration that exceeds the UTL, then that chemical is removed 

from further consideration. 

The ER Project has developed UTLs for the most commonly sampled chemicals and the most 

commonly analyzed media. For chemicals and media not included in the LANL background 

data or in the Facility for Information Management, Analysis, and Display (FIMAD), UTLs will 

be developed by the Decision Support Council as needed. 

3.3 Evaluation of Organic Constituents 

Background data are not available for organic chemicals. The preliminary evaluation of organic 

chemicals considers detected chemicals and chemicals that were analyzed for but not detected 

in any sample. The purpose of this decision step is to determine if organic chemicals should 

be retained .as COPCs or elimina!ed from further consideration based on detection status. 

Detection status is determined by the analytical laboratory on a sample-by-sample, analyte-by

analyte basis. Estimated quantitation limits (EOLs) have been established for each analyte as 

reporting limits when the analyte is not detected. It should be noted that the EOLs reported for 

• 

individual samples are dependent on a number of factors and may vary from sample to sample • 

. and from analysis to analysis. Therefore, the sample-specific EOL for a chemical must be used 

in this comparison. 

If a chemical has a reported concentration that exceeds its reporting limits, then that chemical 

is generally carried forward through the screening assessment process. If a chemical does not 

have a reported concentration that exceeds its reporting limits, then that" chemical is generally 

removed from further consideration. Exceptions to these general rules may be made If 

site-specific process knowledge so indicates. A chemical that is detected may be removed from 

further consideration if It can be. determined that its presence is not due to Laboratory 

operations, and a chemical that ls not detected in any sample may be carried through the 

decision process if the chemical can be expected to be present at the site based on historical 

operations. 

3.4 Human Health 

3.4.1 Risk Due to Background 

Background risks can result from inorganics that are naturally occurring at a site. Calculation 

of background risks using the same methodology as site risk estimates provides a frame of 

reference for risk levels calcuiated at a site. This information provides a basis for determining 

•-•-·--• ,..,.. __ .., 6- .. a•nA~ ,. 
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risk-based remediation goals, which in some circumstances may be set at target risks 

comparable with background rather than default values (i.e., cancer risk of 1 E-6 or hazard 

index of 1 ). Background risks can also affect decisions at sites that have constituents for which 

there are thresholds of toxicity. For some inorganics, background intakes may be near a toxicity 

threshold such that incremental intakes associated with contamination may be unacceptable. 

Background risks calculated here use the same exposure assumptions by which SALs are 

calculated. SAls are based on health-protective assumptions for a residential scenario (EPA 

1995, 1307). For soil exposure, the pathways include incidental soil ingestion, inhalation of 

resuspended dust, and dermal contact with soil. Background soil data represent sev(lral soil 

horizons from geographically diverse locations. Background risks are estimated for both a 

median concentration and the UTL from the entire background data set to present the range 

of potential risk associated with different soil constituent concentrations found in and around . . 
los Alamos {longmire et al. ~ 995, 1142). The background risks based on the LANL SAL 

residential exposure model are provided in Table 3.4.1-1. 

Risks due to background are presented for both noncarcinogenic and carcinogenic outcomes. 

The potential for adverse noncarcinogenic health effects is estimated by a hazard quotient. 

Intakes leading to a hazard quotient up to 1 are not associated with adverse health effects. 

None of the median background concentrations result in hazard quotients greater than 1. The 

hazard quotient of the UTL concentration for manganese exceeds 1 (1.9). However, given the 

unlikely occurrence of this concentration, the conservative assumptions in the exposure 

assessment, the margin of safety in the reference dose, and the exceedanc_e of less than a 

factor of 2, this intake estimate is not expected to be associated with adverse health effects. 

Two of the background inorganics are also carcinogens. According to the default exposure 

assumptions used for SALs, the lifetime cancer risks due to background residential soil 

exposure are estimated at 1 to 2 in 100 000 each for arsenic and beryllium. 

These background risk estimates provide a frame of reference for the screening assessment 

and site decisions. If a site-specific risk· assessment is necessary to further evaluate risks, 

background risks can also be calculated using the site/scenario-specific assumptions to assist 

in the remedial action decisions for the site . 
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TABLE 3.4.1-1 

RISK DUE TO BACKGROUND CONCENTRATIONS OF SOIL INORGANIC$ ASSUMING A 
RESIDENTIAL SCENARIO& 

SOIL BACKGROUND HAZARD QUOTIENT LIFETIME CANCER 
INORGANIC SOIL CONCENTRATIONb RISK 

(mglkg) 

Median UTL Median UTL Median UTL 
Aluminum 10 000 38 700 0.13 0.5 nee nc 
Antimony 0.6 1.0 0.019 0.032 nc nc 
Arsenic 4.0 7.82 0.18 0.36 1.1E-5 2.1E-5 
Barium 130 315 0.025 0.059 nc nc 
Beryllium 0.895 1.95 0.0027 0.0059 6.4E-6 1.4E-5 
Cadmiumd 0.20 2.76 0.0053 0.071 1.4E-10 1.9E-9 
Chromium• 7.2 16.1 0.00009 0.0002 nc nc 
Cobalt 6.0 19.2 0.0013 0.0042 nc nc 
Copper 5.75 30.7 0.0021 0.011 nc nc 
lead' 12 23.3 0.03 0.058 nc nc 
Manganese 320 714 0.84 1.9 nc nc 

Mercury 0.05 0.1 0.0022 0.0043 nc nc 
Nickel 7.0 15.2 0.0047 0.01 nc nc 
Selenium 0.3 1.7 0.00078 0.0045 nc nc 

Thallium 0.2 1.0 0.033 0.16 nc nc 

Uranium 0.9 1.87 0.0039 0.0081 nc nc 
Vanadium 21 41.9 0.039 0.078 nc nc 

Zinc 30.7 50.8 0.0013 0.0022 nc nc 

• Risk estimates are based on reference doses, slope factors, and EPA Region 9 default exposure assumptions 
effective In Aprll1996. 

b Background soli concentrations taken from Longmire et al. 1995, 1142. 
c nc "' Noncarcinogen 
d Cancer risks for cadmium are based solely on Inhalation of resuspended dusl 
• Naturally occurring chromium Is assumed to exist In a trivalent state. 
' Hazard quotient based on uptake bioklnetlc model. 

3.4.2 Screening Assessment 

The purpose of this decision step is to determine if chemicals should be retained as COPCs or 

eliminated from further consideration based on comparisons with SALs. This is the last step in 

the screening assessment process for human health concerns. If COPCs remain after this step, 

then further action may be proposed. If no COPCs remain after this step, then no further action 
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(NFA) may be proposed based on human health concerns. SALs are medium-specific 

concentrations that are calculated using chemical-specific toxicity information and conservative, 

default exposure assumptions. For those chemicals· for which SALs are available, each 

observed concentration datum is compared with the chemical's SAL. If a chemical has a 

reported concentration greater than its SAL, then that chemical is retained as a COPC pending 

further analysis. If a chemical does not have a reported concentration greater than its SAL, then 

that chemical is generally removed from further consideration. If more than one chemical is 

present at the site, this decision is deferred pending the results of a multiple chemical 

evaluation (described below). The decision to identify a chemical as a COPC when a SAL is not 

available is made on a case-by-case basis, taking into account the availability of process 

knowledge and toxicological information. 

It is possible that COPCs should be retained because of the combined adverse health effects . . 
of several chemicals. This possibility is evaluated in a multiple chemical evaluation, in which 

the reported concentration for each chemical is divided by its respective SAL, and the resulting 

normalized values are incorporated into a simple additive model. If the sum of the normaliz.ed 

values (i.e., the total normalized value) is less than 1, then the chemicals are removed from 

further consideration. If the total normalized value is greate_r than 1, then chemicals having an 

individual normalized value greate.r than or equal to 0.1 are retained as COPCs pending further 

evaluation. 

Those chemicals that exceed background concentration thresholds (certain inorganics and 

radionuclides) or fail other background comparison tests, or exceed reporting limits (organics), 

and are less than the SAL (all analytes), are divided into three classes: noncarcinogens, 

chemical carcinogens, and radionuclides. Additive effects are assumed within each class, but 

each class is evaluated separately. For further information on multiple chemical evaluations, 

see Technical Approach to RF.t' Reports (LANL in preparation, 1281 ). 

3.4.3 Risk Assessment 

No human health risk assessment was performed for MDA T. 

3.5 Ecological 

Los Alamos National Laboratory is deve.Joping a new approach for ecological risk assessment 

• in cooperation with EPA Region 6 and the NMED. Further discussion of ecological risk 

assessment methodology will be deferred until the Ecological Exposure Unit methodology that 

is being developed has been approved by the regulators. 
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4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

All samples were submitted with chain-of-custody documentation to the sample coordination 

facility (SCF) or to the MRAL for analysis. Selected sampfes were analyzed for target analyte 

list (TAL) metals by electrothermal atomic absorption performed according to SW-846 method 

7041, cold vapor atomic absorption performed according to SW-846 method 7471, inductively 

coupled plasma mass spectroscopy performed according to SW-846 method 6020, or inductively 

coupled plasma emission spectroscopy performed according to SW-846 method 6010. TAL 

metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 

cobalt, copper, iron, lead, lithium, magnesium, manganese, mercury, molybdenum, nickel, 

potassium, selenium, silver, strontium, thallium, vanadium, and zinc. 

For SVOC analyses the method chosen was gas chromatography/mass spectrometry performed 

according to. -SW-846 method 827~ (also known as solvent extraction/direct injection). 

For radionuclide analyses, several methods were chosen. 

" Isotopic plutonium, isotopic uranium, and americium-241 were determined 

by alpha spectroscopy. 

• Total uranium was determined by kinetic phosphorescence analysis. 

• Strontium-90 was determined by gas flow proportional counting. 

• Tritium was determined by liquid scintillation. 

• Remaining radionuclides were determined by gamma spectroscopy. 

The following analyses were con~ucted in the MRAL: 

• percent soil moisture analyses for which a Denver Instruments IR1 00 

Moisture Analyzer was used, 

• tritium analyses by liquid scintillation counting,· 

• gross alpha and gross beta analyses by gas flow proportional counting, and 

• gross gamma and cesium-137. analyses by scintillation counting with a 

Bicron 5 x 7-in. sodium iodide well counter. 

Data validation was performed on all data from the analytical laboratories. Ten percent of the 

data were validated at the highest level, level3. All other data were validated at a level1 or 2. 

• 

• 

• 
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(Data validation levels are defined in Health and Environmental Chemistry Quality Assurance 

Program Plan [Gladney and Gautier 1991, 0410]). When data validated at level1 or 2 triggered 

specific questions, a level3 validation was performed. Validation was performed according to 

guidelines from the LANL ER Program guidance document, Generic Quality Assurance Project 

Plan for RCRA Facility Investigations (LANL 1991, 0412). 

4.1.1 Metals Analyses 

Seventy soli samples were analyzed for TAL metals under four separate requests: 15241, 

15245, 15246, and 19223. Only samples included under request 15246 did not present any QC 

problems. 

For request 15245, all lead results from soil samples are qualified as estimated detected 

quantity, 9r J, and lead results. from water samples are qualified as estimated undetected 

quantity, ·or UJ, for a potentiallo'w bias indicated by the negative values found for the laboratory 

blanks analyzed. All zinc results are qualified J for a false positive recovery in the QC blind 

sample. All other data are acceptable as reported • 

For request 19223, all results for antimony in soli samples and selenium in water samples are 

qualified UJ for low matrix spike recoveries (37% and 63%, respectively). All manganese 

results are qualified J or UJ for poor agreement between the duplicate samples. Soli samples 

included under request 19223 were analyzed well beyond the 28-day holding time for mercury. 

Although all mercury results in FIMAD are qualified by the laboratory as rejected, orR, because 

the holding time was exceeded, the results for mercury are considered acceptable for the 

following reasons: 

1. The holding time is based on unpreserved water samples; all the samples In 

question were solid· (collected from the top 6 ln. of soil). 

2. Surface soil samples are less likely to undergo biotransformation from elemental 

mercury to organomercury compounds than water samples because of the nature 

of the soil samples. 

3. 

4. 

The samples had been kept refrigerated until they were analyzed. 

The site was decommissioned more than ten years ago; therefore, any mercury 

biotransformation that occurred in the soil after samples were collected would be 

insignificant when compared with the mercury biotransformation that occurred in 

the soil before samples were collected. 
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It is reasonable to assume that the missed holding times do not have a substantial effect on the • 

data. Because mercury holding times were exceeded, all the mercury data are qualified J or UJ 

(depending on the individual value) and are used with the. understanding that the results are 

possibly biased low. All other data are acceptable as reported. 

4.1.2 Organics Analyses 

One trip blank sample was analyzed for VOCs under request 1 8603. There were no QC 

problems with the request. 

Seventy soil samples were analyzed for SVOCs under requests 15200, 15201, 15218, 15219, 

15231, 18600, and 18603. There were minor OC problems with requests 15200, 15201, and 

15219 that did not result in data qualification. The data qualified in requests 15218, 15231, 

18600, and 18603 are discussed below. 

For request 15218, sample AAA4005 had high internal standard recovery (above the +100% 

criterion). All results for this sample are qualified UJ. All other data are acceptable as reported. 

For request 15231, there were recoveries of approximately 10% in the QC blind sample for 

2,4-dimethylphenol and benzoic acid. Therefore, these analytes are qualified J or UJ in the 

samples associated with this request. All other data are acceptable as reported. 

For request 18600, all results for the phenol compounds are qualified UJ because the matrix 

spike, blank, and ac blind sample indicated poor recovery of the phenol compounds. In 

addition, 2,4-dimethylphenol results are qualified R because of a false negative result in the 

QC blind sample. All other data are acceptable as reported. 

Several samples under request 18603 were re-extracted 7 to 14 days past the 14-day 

extraction holding time. Because these samples were originally extracted within the appropriate 

holding time and the original analyses did not indicate the presence of any compounds, the 

data are not qualified. The polycyclic aromatic hydrocarbon (PAH) compounds are qualified J 

or UJ because of low recoveries in the QC blind samples. Benzo(b)fluoranthene, 

hexachloroethane, 2-methylphenol, and o- and p-dichlorobenzene results are qualified R 

because the OC blind recoveries are less than 10%. All other data are acceptcfble as reported • 
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4.1.3 Radiochemical Analyses 

Analyses were requested for the following number of soil samples: percent moisture, 73 

samples; tritium, 73 samples; strontium-90, 76 samples; actinium-227, 56 samples; 

cesium-137, 76 samples; americium-241, 76 samples; isotopic plutonium, 76 samples; and 

isotopic or total uranium, 76 samples. These samples were included under six separate request 

numbers: 15269,15271,15273,15282,19149, and 19490. For requests 15273 and 15282, all 

the OC parameters were within control limits, and all the data are valid without qualification. 

Detected OC values are considered within control limits when they are within ±20% of the 

actual OC value. For requests 15269 and 15271, there were false positive recoveries of tritium 

in the OC blind samples. Therefore, the results are qualified J for a possible high bias. All other 

data for these two requests are acceptable as reported. 

Several OC parameters of samples included under request 19149 were outside control limits. 

All gamma spectroscopy data are qualified J because the OC blind, laboratory control, and 

duplicate samples showed results outside control limits. The isotopic plutonium results are . . 

qualified J because of tow tracer and low OC blind sample results. In addition, all strontium-90 

results are qualified J because of low carrier recoveries, low matrix spike results, and high OC 

blind sample results. All other data are acceptable as reported. 

For request 19490, gamma spectroscopy results are the only .ones that are not qualified. All the 

other analytical results for this request are qualified J or UJ for a possible low bias indicated 

by the OC blind samples. In addition, the matrix spike and laboratory control sample for 
. . 

stro-r'ltium-90 indicated a possible high bias. Because these results contradict the QC blind 

sample results and because the OC blind sample results were not precise, the data are 

qualified. 

5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

5.1 MDA T PASs 

MDA T is composed of seven PRSs: 

• C-21-009 and C-21-012 are. the locations of radioactively contaminated 

cement paste spills • 

• SWMU 21-028(a} was a satellite container storage area. 

• SWMU 21-016(a) is the former location of four absorption beds used in the 

disposal of liquid wastes from TA-21 activities. 



Internal Repon 

• SWMU 21-016(b) is the retrievable waste storage area located between 

absorption beds 1 and 3 from which all waste had been removed by 1986. 

• SWMU 21-016(c) is made up of the disposal shafts located between 

absorption beds 2 and 4. 

• SWMU 21-011 (c) is a distribution box located between absorption beds 

1 and 2. 

5.1.1 History 

Major contributors to surface contamination at MDA T include spills of radioactively contaminated 

cement paste that was pumped into (1) asphalt-lined disposal shafts and (2) retrievable 

corrugated metal pipes. At the locations where the radioactively contaminated cement paste 

was spilled, -two areas of concerri (C-21-009 and C-21-012) have been identified. Spilled 

material may also have run into the drainages below MDA T. A satellite container storage area, 

SWMU 21-028(a) may also have contributed to surface contamination at MDA T, but Its exact 

location is unknown. In addition, activities at facilities surrounding MDA T, the old waste facility 

(Building 35 built in 1952) to the south, and the new waste facility (Building 257 built in 1967) 

to the east, may have contributed to surface contamination at MDA T. The drainage from the 

new waste treatment facility was into a national pollutant discharge elimination system 

(NPDES) permitted outfall (SWMU 21-011 [k]) but it may also have contributed to surface 

contamination in the drainage below MDA T. It is probable that MDA T drainage would affect 

the outfall at SWMU 21-011 (k). 

Major contributors to subsurface contamination at MDA T include four absorption beds 

(SWMU 21-016[a]) used in the disposal of liquid wastes from TA-21 activities, the retrievable 

waste storage area located betw~en absorption beds 1 and 3 from which all waste had been 

removed by 1986 (SWMU 21-016[b]), the disposal shafts (SWMU 21-016[c]) located between 

absorption beds 2 and 4, and a distribution box (SWMU 21-011 [c]) located between absorption 

beds 1 and 2. There fs some confusion about the identity of SWMU 21-016{b), which has been 

assigned to the retrievable waste storage area and to a caisson in the northwest corner of 

absorption bed 1. According to the 21-016 SWMU report, dated October 31, 1990, •A pit, 

TA-21-186 (SWMU 21-016[b]), was built in 1959 of redwood and It was about 6ft by 10ft by 

30 ft deep. The pit was located between two rows of adsorption beds. This pit, referred to as 

the 'Snake Pit', was used for monitoring purposes and did not contain waste. From 1974 to 

1982, transuranic wastes were mixed with cement and pumped into corrugated metal pipes into 

the pit. There were 175 corrugated metal pipes (2.5 ft in diameter, 20ft long) In the pit, which 

was located between adsorption beds 1 and 3. !n 1984 to 1986, the pipes were transported to 

• 

• 

• 
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TA-54 with the intention of shipping them to the WJPP site near Carlsbad, NM." The SWMU 

report also states, "A 30-ft deep caisson (the 'Snake Pit') was dug to obtain horizontal cores 

in 1961 .•. " (LANL1990, 0145). It is clear by the descriptions in the SWMU report that, although 

the physical description of the caisson is given, the retrievable wastestorage area is actually 

the SWMU because " ... transuranic wastes were mixed with cement and pumped into corrugated 

metal pipes into the pit." 

The absorption beds at MDA T received americium-241, plutonium-238, plutonium-239/240, 

tritium, natural uranium, and possibly enriched uranium. For additional information, see 

Section 16.3.1 of the TA-21 Operable Unit RFI Work Plan (LANL1991, 0689). Other chemicals 

received by the absorption beds may have included metals, carbonates, citraies, acids, bases, 

organic compounds, and solvents. The disposal shafts contained americlum-241, 

plutoniu~-238 and plutonium-2~9/240 (including plutonium in several bathyspheres buried at 

various depths), and mixed fission products (including strontium-90 and cesium-137). The 

corrugated metal pipes stored in the retrievable storage area also contained americium-241, 

plutonium-238, plutonium-239/240, or oth~r transuranic radionuclides, but they were all 

removed in 1984 and 1986. The chemicals stored at the satellite container storage area 

included alcohol, acetone, and Freon™. The two spills of contaminated cement paste that 

occurred in 1976 and 1978 causing the respective locations to become AOCs Included 

americium-241. 

Additional information is presented in Subsection 16.3 of the TA-21 Operalile Unit RFI Work 

Plan (LANL 1991, 0689). ~ 

5.1.2 Description 

In 1987, the surface of MDA Twas regraded to slope into DP Canyon. The regraded surface 

was capped with 6-12 in. of topsoil and reseeded. 

5.1.3 Previous Investigations 

In 1984, environmental surveillance data were collected at 29 locations at or near MDA T {but 

not in drainages; see Fig. 16.3-4 of the TA-21 Operable Unit RFI Work Plan {LANL 1991, 0689)) 

on a 65.6 x 65.6-ft grid at depths of 0 to 11 1 to 10, and 10 to 30 em. A total of 101 samples were 

analyzed for tritium, 75 samples for uranium, 63 samples for plutonium-238, and 66 samples 

for plutonium~239. 

In 1986, data were collected on a 65.6 x 65.6-ft grid at 108 sample locations at a depth of 0 to 1 em. 

Seventy-five sample locations were inside _the fenced area of MDA T, 16 were between the 
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fence and the North Perimeter Road, and 16 were across the road on the edge of OP Canyon 

(where MDA T drainages begin). A total of 72 samples were analyzed for americium-241, 73 

samples for cesium-137, 69 samples for plutonium-238, and 71 samples for plutonium-239 

(Figs. 16.3-7, 16.3-8, 16.3-9, and 16.3-1 0 of the TA-21 OU RFI Work Plan [LANL 1991, 0689]). 

Data were obtained from the 1992 baseline characterization samples collected at nodes of the 

131 x 131ft grid (TA-21 OU RFI, Phase Report 18) for seven sample locations in OP Canyon, 

downgradient of MDA Tin the MDA T drainages. Samples were collected from 0-to 1-in. and 

0-to 6-in. depths. 

The data described in this section have not been integrated with the Phase I data pending 

evaluation of data quality for risk assessment purposes. 

5.1.4 Field Investigation 

Field Surveys. Results of the radiological survey of MDA T indicate that although radiation 

levels were greater than the upper limit of background at several locations, only one location 

had significantly elevated radiation levels. Sample location 21-1639 showed gamma radiation 

at levels about ten times backgro~nd using two instruments, a Ludlum 44-10 gamma radiation 

detector and Ludlum 19 gamma survey meter. At this location, other instruments showed 

background radiation, suggesting that analytical data for this location should be carefully 

reviewed. 

Field Screening at MDA T. Results of soil samples screening in the field and in the MRAL are 

summarized separately below. Sampling locations are shown in Fig. 5.1".4-1 and summarized 

in Table 5.1.4-1. 

Several samples that were screenedin the field slightly exceeded the upper limits of background 

for alpha and beta/gamma radiation. Of these, only sample AAA3979 from location 21-1639 

(which during field surveying showed levels of gamma radiation at about ten times background) 

showed significantly increased levels of beta/gamma radiation (approximately five times 

background levels) during field screening. 

Results of soil sample screening for alpha and beta radiation by the MRAL were inconclusive. 

Four samples showed increase~ gamma radiation: sample AAA3976 had 23.4 ± 4.4 pCI/g, 

sample AAA3979 had 343.2 ± 4.4 pCi/g, SS;mple AAA3991 had 15.60 ± 4.4 pCI/g, and sample 

AAA3992 had 19.60 ± 4.4 pCi/g of gamma radiation. Results of fixed laboratory analyses for 

these samples are further discussed in Section 5.1.7. 

I,., ___ _., 6-- ••~""~~• .-
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Fig. 5.1.4-1. Sampling locations at MDA T • . 
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Results of soil sample screening for cesium-137 by the MRAL identified ten soil samples with 

cesium-137 concentrations greater than the screening action level of 5.1 pCi/g (Table 5.1.4-2). 

TABLE 5.1.4·2 

FIELD SCREENING RESULTS FOR CESIUM-137 

SAMPLE 10 CESIUM-137 (pCI/g) 

SAL 5.1 
AAA3979 331.89 ± 15.62 

AAA3980 16.49 ± 3.16 

AAA3982 (AAA3981 )• 5.8 ± 1.66 (3.56 ± 1.32) 

AAA3991 19.09 ± 2.14 

AAA3992 23.94 ± 2.39 

AAA3995 5.48 ± 1.7 

AAA4004 5.44 ± 1.51 

AAA4005 . 5.48 ± 1.6 

AAA4007 10.29 ± 1.64 

AAA4008 5.45 ± 1.64 

• Sample in parentheses represents a duplicate sample. 

Results of fixed laboratory analyses for these samples are further discussed in Section 5.1.6. 

Field Screening at the MDA T Drainage. Results from drainage area soil samples screened 

for alpha and beta/gamma radiation by the field crew showed that radiation levels in many 

samples exceeded the upper limit of background; however, no samples had significantly 

elevated radiation levels. Results of s<:!l sample screening for radiation by the MRAL showed 

no indication of increased alpha, beta, or gamma radiation. 

5.1.5 Background Comparisons 

5.1.5.1 Inorganic& 

Four metals were detected above LANL-wide UTls, as shown in Table 5.1.5-1. One metal, 

lithium, has no UTL. Other metals were not detected at levels above LANL-wide UTLs and, 

therefore, are not considered COPCs. 

At all locations; analyses for metals included all required contract laboratory analytes except 

mercury. Mercury was analyzed.in 17 samples at only five locations, all in the MDA T drainage 

• 

• 

area where radionuclide and PAH concentration exceeded their SALs. Mercury was not • 

measured above the EQL of 0.02 mg/kg in any sample. Because mercury was not found at the 

same place as other chemicals and has not been identified as a process-linked chemical at 

MDA T, additional mercury sampling at other locations in MDA Tis unwarranted. 

"" .. 
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TABLE 5.1.5-1 

METALS WITH SOIL CONCENTRATIONS GREATER 
THAN BACKGROUND UTLs AT MDA T AND DRAINAGES 

EACKGROUND 
ANALITE LOCATION ID SAMPLEID DEPTH UTL SAL 

On.) (mglkg) (mg/kg) 

Calcium 21-1628 AAA3966 0-6 6120 NA1 

lead 21-1861 AAA7513 0-3 39 400 

Nickel 21-1664 AAA4008 0-6 15.2 1 500 

Zinc 21-1645 AAA3986 0-6 50.8 23 000 

Zinc 21-1658 AAA4002 0-6 50.8 23 000 

Zinc 21-2568 AAB7277 6-12 50.8 23 000 

Zinc 21-1658 AAA4001 0-6 50.8 23 000 

Zinc 21-2568 AAB7275 0-3 50.8 23 000 

Zinc 21-2568 AAB7275 0-3 50.8 23 000 

Zinc 21-2568 AAB7276 3-6 50.8 23 000 

Zinc 21-1644 AAA3985 0-6 50.8 23 000 

Zinc 21-1862 AAA7517 3-6 50.8 23 000 

Zinc 21-1862 AAA7516 0-3 50.8 23 000 

Zinc 21-2568 AAA7549 0-3 50.8 23 000 

Zinc 21-1860 AAA7512 6-12 50.8 23 000 

Zinc 21-1861 AAA7514 3-6 50.8 23 000 

Zinc 21-1861 AAA7514 3-6 50.8 23 000 

• NA "' Not avallable. 

5.1.5.2 Radionuclldes 

SAMPLE 
VALUE 
(mg/kg) 

7 900 

61.3 

19.4 

132 

111 

82.4 

75.8 

·68.1 

66.4 

66 

65.2 

64.9 

62.1 

60.7 

58.7 

56.8 

56.3 

The primary analytes associated with activities at MDA T are plutonium isotopes and 

americium-241. The primary analytes associated with activities at the old (Building 35, 

SWMU. 21-01 Ola-h]) and new (Building 256, SWMU 21-011la-ll) waste treatment facilities near 

MDA T are plutonium-238 and -239, uranium-234, -235, and -238, americium-241, 

strontium-90, cesium-137, and tritium. The same analytes, in addition to thorium-228, -230, and 

-232, are associated with the new waste treatment facility's drainage area (SWMU 21-011 [k]). 

Isotopic analyses were performed on samples from MDA T and its drainages, including 

analyses for the isotopes identified from historical knowledge of waste disposal and process 

operations listed above. Either TA-21 b.aseline or LANL-wide background UTLs are available 

for all of these critical radionuclides, as well as for radium-226 and potassium-40 • 

Eight radionuclides exceeded their TA-21 UTLs in at least one sample (Table 5.1.5-2). These 

radionuclides are compared with their SALs in Section 5.1.6. 



TABLE 5.1.5-2 

RADIONUCLIDES WITH SOIL CONCENTRATIONS 
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES 

BACKGROUND 
ANALYTE LOCATION 10 SAMPLE 10 DEPTH UTL SAL 

On.) (pCilg) (pCilg) 

Americium-241 21-1619 AAA3954 0-6 0.818 22 

Americium-241 21-1623 AAA3961 0-6 0.818 22 

Americium-241 21-1627 AAA3965 0-6 0.818 22 

Americium-241 21-1629 AAA3967 0-6 0.818 22 

Americium-241 21-1629 AAA3967 0-6 0.818 22 

Americium-241 21-1630 AAA3968 0-6 0.818 22 

Americium-241 21-1636 AAA3974 0-6 0.813 22 

Americium-241 · 21-1638 AAA3976 0-6 0.818 22 

Americiurfi-241 21-1639 AAA3979 0-6 0.818 22 

Americiu·m-241 21-1640 i\AA3980 0-6 0.818 22 

Americium-241 21-1641 AAA3981 0-6 0.818 22 

Americium-241 21-1641 AAA3982 0-6 0.818 22 

Americium-241 21-1642 AAA3983 0-6 0.818 22 

Americium-241 21-1644 AAA3985 0-6 0.818 22 

Americium-241 21-1645 AAA3986 0-6 0.818 22 

Americium-241 21-1646 AAA3987 . 0-6 0.818 22 

Americium-241 21-1648 AAA3989 0-6 0.818 22 

Americium-241 21-1650. AAA3991 0-6 0.818 22 

Americlum-241 21-1651 AAA3992 0-6 0.818 22 

Americium-241 21-1652 AAA3993 0-6 0.818 22 

Americium-241 21-1658 AAA4001 0-6 0.818 22 

Americium-241 21-1658 AAA4002 0-6 0.818 22 

Americium-241 21-1660 AAA4004 0-6 0.818 22 

Americium-241 21-1661 AAA4005 0-6 0.818 22 

Americium-241 21-1662 . AAA4006 0-6 0.818 22 

Americium-241 · 21-1663 AAA4007 0-6 0.818 22 

Americium-241 21-1860 AAA7510 0-3 0.818 22 

Americium-241 21-1860 AAA7511 3-6 0.818 22 

Americium-241 21-1860 AAA7512 6-12 0.818 22 

Americium-241 21-1861 AAA7513 0-3 0.818 22 

Americium-241 21-1861 AAA7514 3-6 0.818 22 

Americlum-241 21-1861 AAA7514 3-6 0.818 22 

Arne ricium-241 21-1861 AAA751~ 6-12 0.818 22 

Americium-241 21-1861 AAA7515 6-12 0.818 22 
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SAMPLE 
VALUE 
(pCI/g) 

9.751 

3.406 

1.31 

3.on 

3.119 

1.349 

2.962 

1.361 

1.098 

1.444 

2.958 

1.567 

1.321 

12.333 • 0.89 

26.395 

1.56 

3.196 

7.464 

2.042 

2.831 

2.881 

1.936 

1.03 

3.212 

3.908 

5.626 

5.641 

6.348 

2.657 

4.246 

4.54£1 

1.62 

1.85 • 
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TABLE 5.1.5-2 (CONTINUED) 

AADIONUCLIDES WITH SOIL CONCENTRATIONS 
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES 

BACKGROUND 
ANALYTE LOCATION ID SAMPLE ID DEPTH Ull SAL 

On.) (pCilg) (pCi/g) 

Americium-241 21-Hl62 AAA7516 0-3 0.818 22 

Americium-241 21-1862 AAA7517 3-6 0.818 22 

Americium-241 21-1862 AAA7518 6-12 0.818 22 

Americium-241 21-1862 AAB7300 6-12 0;818 22 

Americium-241 21-2568 AAA7549 0-3 0.818 22 

Americium-241 21-2568 AAB7275 0-3 0.818 22 

Americium-241 21-2568 AAB7275 0-3 0.818 22 

Americium-241 21-2568 AAB7276 3-6 0.818 22 

Americium-241 21-2568; AAB7276 3-6 0.818 22 

Americium-241 21-2568 AAB72n 6-12 0.818 22 

Americium-241 21-2569 AAB7278 0-3 0.818 22 

Americium-241 21-2569 AAB7279 3-6 0.818 . 22 

Americium-241 21-2569 AAB7280 6-12 0.818 22 

Cesium-137 21-1629 AAA3967 0-6 1.4• 5.1 

Cesium-137 21-1638 AAA3976 0-6 1.4• 5.1 

SAMPLE 
VALUE 
(pCi/g) 

4.87 

3.781 

1.5 

1.508 

3.908 

5.061 

5.129 

4.201 

4.224 

7.404 

1.101 

2.576 

3.459 

2.23 

31.15 

Cesium-137 21-1639 AAA3979 0-6 1.4• 5.1 431.42 

Cesium-137 21-1640 AAA3980 0-6 1.4• 5.1 5.41 

Cesium-137 21-1641 AAA3981 0-6 1.4• 5.1 1.52 

Cesium-137 21-1646 AAA3987 0-6 1.4• 5.1 1.51 

Cesium-137 21-1650 AAA3991 0-6 1.4• 5.1 22.33 

Cesium-137 21-1651 AAA3992 0-6 1.4• 5.1 31.18 

Cesium-137 21-1660 AAA4004 0-6 1.4• 5.1 7.87 

Cesium-137 21-1663 AAA4007 0-6 1.4• 5.1 8.23 

Cesium-137 21-1664 . AAA4008 0-6 1.4• 5.1 1.96 

Plutonium-238 21-1619 AAA3954 0-6 0.447 27 0.535 

Plutonium-238 21-1627 AAA3965 0-6 0.447 27 3.639 

Plutonium-238 21-1636 AAA3974 · 0-6 0.447 27 1.82 

Plutonium-238 21-1641 AAA3981 0-6 ·0.447 27 0.49 

Plutonium-238 21-1641 AAA3982 0-6 0.447 27 0.819 

Plutonium-238 21-1644 AAA3985 0-6 0.447 27 1.307 

Plutonium-238 21-1646 AAA3987 0-6 0.447 27 6.851 

Plutonium-238 21-1658 AAA4001 0-6 0.447 27 6.625 

Plutonium-238 21-1658 AAA4002 0-6 0.447 27 6.532 

Plutonium-238 21-1662 AAA4006 0-6 0.447 27 0.511 



TABLE 5.1.5-2 (CONTINUED) 

RADIONUCLIDES WITH SOIL CONCENTRATIONS 
GREATER THAN BACKGROUND FOR MDA.T AND DRAINAGES 

BACKGROUND 
ANALYTE LOCATION ID SAMPLE 10 DEPTH U1l SAL 

~n.) (pCilg) (pCi/g) 

Plutonium-238 21-1860 AAA7510 0-3 0.447 27 

Plutonium-238 21-1860 AAA7511 3-6 0.447 27 

Plutonium-238 21-1860 AAA7512 6-12 0.447 27 

Plutonium-238 21-1861 AAA7513 0-3 0.447 27 

Plutonium-238 21-1861 AAA7514 3-6 0.447 27 

Plutonium-238 21-1861 AAA7514 3-6 0.447 27 

Plutonium-238 21-1862 AAA7516 0-3 0.447 27 

Plutonium-238 21-1862 AAA7517 3-6 0.447 27 

Plutonium-238 21-1862 AAA7518 6-12 0.447 27 

Plutonium-238 21-2568 AA87275 0-3 0.447 27 

Plutonium-238 21-2568 AA87275 0-3 0.447 27 

Plutonlum-238 21·2568 AA87276 3-6 0.447 27 

Plutonium-238 21·2568 AA87277 6-12 0.447 27 

Plutonium-238 21-2569 AA87278 0-3 0.447 27 

Plutonium-238 21-2569 AA87279 3-6 0.447 27 

Plutonium-238 21-2569 AA87280 6-12 0.447 27 

Plutonium-238 21-1862 AA87300 6-12 0.447 27 

Plutonlum-239 21-1642 AAA3983 0-6 15.5 24 

Plutonium-239 21-1644 AAA3985 0-6 15.5 24 
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SAMPLE 
VALUE 
(pCi/g) 

3.983 

2.629 

1.059 

1.101 

1.973 

2.078 

4.053 

3.277 

0.6322 

2.767 

3.307 

3.345 

2.452 

1.848 

1.516 

2.454 

0.5082 

28.512 

19.237 

Plutonium-239 21-1646 AAA3987 0-6 15.5 24 201.254 

Plutonium-239 21-1651 . AAA3992 0-6 15.5 24 20.549 

Plutonium-239 21-1663 AAA4007 0-6 15.5 24 47.935 

Potassium-40..., 21-1860 AAA7510 0-3 28.6 12 30.15 

Potassium-40..., 21-1860 .AAA7512 6-12 28.6 12 29.67 

Potassium-40..., 21-2568 . AA87275 0-3 28.6 12 30.36 

Potassium-40..., 21-2568 AA87275 0-3 28.6 12 31.83 

Potass lum-40..., . 21-2568 AAB7276 3-6 28.6 12 32.29 

Potassium-40..., 21-2568 AA87277 6-12 28.6 12 30.02 

Potassium-40..., 21-2569 AA87278 0-3 28.6 12 29.17 

Potassium-4o•.b 21-2569 AA87279 3-6 28.6 12 32.03 

Strontium-90 21-1638 AAA3976 0-6 0.766 4.4 12.34 

Strontium-90 21-1639 AAA397Q 0-6 0.766 4.4 239.7 

Strontium-90 21-1640 AAA3980. 0-6 0.766 .. 4.4 2.78 

Strontium-90· 21-1650 AAA3991 0-6 0.766 4.4 5.57 

• 

• 

• 
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TABLE 5.1.5·2 (CONTINUED) 

RADIONUCLIDES WITH SOIL CONCENTRATIONS 
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES 

BACKGROUND 
ANALYTE LOCATIONID SAMPLE lD DEPTH UTl SAL 

{in.) (pCilg) (pCi/g) 
Strontium-90 21-1651 AAA3992 0-6 0.766 4.4 

Strontium-90 21-1660 AAA4004 0-6 0.766 4.4 

Strontium-90 21-1663 AAA4007 0-6 0.766 4.4 

Strontium-90 21-1664 AAA4008 0-6 0.766 4.4 

Thorium-228b 21-1860 AAA7510 0-3 1.98 1.7 

Thorium-228b 21-1861 AAA7515 6-12 1.98 1.7 

Uranium-235 21-1652 AAA3993 0-6 0.164 10 .. 
Uranium-235 21-1860 AAA7510 0-3 0.164 10 

SAMPLE. 
VALUE 
(pCi/g) 

12.4 

2.59 

1.96 

0.78 

3.646 

3.141 

0.38 

0.1965 

• These lJTLs come from LANL-wide data (longmire et al. 1995, 1142 and 1266) because background data for 
these radionuclides was not collected forT A-21 baseline purposes. 

b For potassium-40 and thorium-228, the SAL is less than the TA-21 UTL; therefore these chemicals are 
identified as a COPC 

Background values for organic compounds are not currently available for LANL. As a preliminary 

screening, results of analyses for organic compounds were compared with EQLs. Data on 

organic compounds that were detected above the EOLs in samples collected at MDA T and Its 

drainages are shown in Table s·.1.6-1. In these samples, ten PAHs were detected. In addition, 

bis(2-ethylhexyl)phthalate was detected at a lo~ concentration in one sample • 
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TABLE 5.1.5-3 • 
ORGANIC ANAL YTES WITH SOIL CONCENTRATIONS 

GREATER THAN ESTIMATED OUANTITATION LIMITS FOR MDA T AND DRAINAGES 

SAMPLE 
ANALYTE LOCATION 10 SAMPLE 10 DEPTH SAL VALUE 

~n.) (mglkg) (mglkg) 

Benzo(a]anthracene 21-1862 AAA7516 0-3 0.61 0.4 

Benzo(a]anthracene 21-2568 AAB7277 6-12 0.61 0.61 

Benzo[a]pyrene 21-1862 AAA7516 0-3 0.061 0.46 

Benzo[a]pyrene 21-2568 AAB7277 6-12 0.061 0.67 

Benzo(b]fluoranthene 21-1862 AAA7516 0-3 0.61 0.52 

Benzo(b]fluoranthene 21-2568 AAB7277 6-12 0.61 O.ti1 

Benzo[g,h,i]perylene 21-2568 AAB7277 6-12 NA• 0.4 

Benzo(k)fluoranthene 21-2568 AAB7277 6-12 6.1 0.61 

Bis(2-ethylhexyl)phthalate 21-1659 AAA4003 0-6 32 0.44 

Chrysene 21-1862 AAA7516, 0-3 24 0.48 

Chrysene 21-2568 AAB7277 6-12 24 0.83 

Fluoranthene 21-2569 AAB7278 0-3 2 600 0.59 

Fluoranthene 21-1860 AAA7511 3-'6 2 600 0.71 • Fluoranthene 21-1862 AAA7516 0-3 2600 0.95 

Fluoranthene 21-2568 AAB7277 6-12 2 600 2.5 

lndeno[1,2,3-cd]pyrene 21-2568 AA87277 6-12 0.61 0.43 

Phenanthrene 21-1860 AAA7511 3-6 NA 0.62 

Phenanthrene 21-1862 AAA7516 0-3 NA 0.64 

Phenanthrene 21-2568 AA87277 6-12 NA 1.3 

Pyrene 21-2569 AAB7278 0-3 2 000 0.44 

Pyrene 21-1860 AAA7511 3-6 2 000 0.75 

Pyrene 21-1862 AAA7516 0-3 2 000 0.86 

Pyrene 21-2568 AAB7277 6-12 2 000 1.8 

• NA "' Not available. 

• 
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5.1.6 Human Health Assessment 

5.1.6.1 Screening Assessment 

Radionuclides, metals, and SVOCs that were not eliminated in the background threshold or 

EOL comparisons are evaluated in this section. In addition, COPCs with no SAL, or with an EOL 

greater than their SALs, that were not eliminated in the background comparison are evaluated. 

Among the radio nuclides detected at MDA T and its drainages, actinium-227, lead-21 o, 
lead-212, lead-214, radium-224, thallium-208, and 1horium-234 have neither a UTL nor a SAL. 

Of these radionuclides, lead-212, lead-214, radium-224, thallium-208, and thorium-234 have 

half-lives of less than one month. These radionuclides cannot be associated with historical 

releases at MDA T because radioactive decay would long ago have reduced their concentrations 

below m~asurable levels. Only longer-lived radionuclides (half-lives greater than 0.5 yr) 

associated with activities at MDA T or nearby waste treatment facilities are evaluated in this 

report. 

Actinium-227 and lead-210 are not associated with activities at MOA-T or nearby waste 

treatment facilities but are daughter products of uranium isotopes. It is likely that these 

radionuclides were detected solely because of the presence of their parents. Dose contributions 

from daughter products, including actinium-227 and lead-210, are Incorporated in dose 

conversion factors for the uranium isotopes. Actinium-227 and lead-210 are therefore not 

independently evaluated. 

SALs are not avaiJable for the organic compounds phenanthrene ancf benzo(g,h,l)perylene, 

which were detected at MDA T and its drainages. Phenanthrene was identified in three 

samples at three different locations at a maximum value of 1.3 mg/kg. Because of its similar 

structure, pyrene is often us~d as a toxicity surrogate for phenanthrene. The soil SAL for 

pyrene is 2 400 mg/kg, indicating that the measured concentrations of phenanthrene are 

unlikely to pose a threat to human health. Benzo(g,h,i)perylene, a noncarcinogenic PAH, was 

identified in one sample at 0.4 mg/kg. Carcinogenic PAHs have soil SAls approximately equal 

to the measured concentration of benzo(g,h,i)perylene. Because noncarcinogens typically 

have higher SAls than carcinogens and because benzo(g,h,i)perylene was found in only one 

of fifty-five samples, benzo(g,h,i)perylene is unlikely to represent a human health threat at 

MDA T and its drainages . 
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Lithium, which has no UTL or soil SAL, was identified at concentrations up to 15 mg/kg in • 

MDA T soil samples. There is no evidence that lithium has ever been associated with 

processes at MDA T or nearby waste treatment facilities, and the normal daily intake from 

plant- and animal-based foods (approximately 2 mg/day) greatly exceeds potential intake 

associated with incidental ingestion of soil from MDA T and its drainages. Therefore, lithium is 

not recommended for further evaluation. 

COPCs with one or more sample values exceeding a SAL are identified in Table 5.1.6-1 and 

are discussed in detail below. Sample locations corresponding to these data are shown in 

Fig. 5.1.6-1. 

Among the radionuclide COPCs, americium-241, strontium-90, and plutonium-239 were 

identified at concentrations exceeding SALs based on analyses from a fixed-base laboratory. 

Cesium-137 was also identified above its SAL based on fixed-base and mobile laboratory . . 
analyses; however, only cesium-137 data from fixed-base laboratory analyses are presented 

in Table 5.1.6-1 because of the lower confidence associated with the mobile laboratory data 

(mobile laboratory data for cesium-137 are discussed in Section 4.0). Samples Identified by 

field survey or screening as having the greatest increase in radiation levels are included among • 

the samples in which radionuclide COPCs were identified at concentrations exceeding SAls. 

Among the organic COPCs, benzo(a)pyrene, benzo(a)anthracene, and benzo(a)fluoranthene 

were identified at concentrations exceedin_g their SAls. 

The results of th~. multiple chemical evaluation on chemicals detected at levels greater than 

their UTLs or EOLs but less than their SAls are provided in Table. 5.1.6-2. Radlonuclides, 

carcinogenic chemicals, and noncarcinogenic chemicals are evaluated separately to determine 

If additive effects of the analytes within these groups could present a health threat. No 

chemicals or radionuclides were identified as COPCs in the multiple chemical evaluation • 
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1....,~1 Building or structure === Paved road 
---Fence 

--·- Drainage channel 

···••·······•··· Contour interval 10 ft 

1//JMDAT 
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(MA3983) 
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\ .... o 25m 
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Fig. 5.1.6-1. locations of detected organic chemicals and radionuclides that exceed SAL at 
MOAT. 

November 15, 1996 38. 



Internal Repon 

TABLE 5.1.6-2 

RESULTS OF THE MULTIPLE CHEMICAL EVALUATION FOR MDA T AND DRAINAGES 

ANALYTE LOCATION ID SAMPLE 10 MAXIMUM SOIL SAL NORMALIZED 
SAMPLE VALUE (mglkg or VALUE 
(mglkg or pCilg) pCilg) 

RADIONUCLIDES 

Plutonium-238 21-1646 AAA3987 6.85 27 0.25 

Uranium-235 21-1652 AAA3993 0.38 10 0.038 

Additive Total 0.29 

NONCAACINOGENS 

Fluoranthene 21-2568 AAB72n 2.5 2600 0.00096 

lead 21-1861 AAA7513 61.3 400 0.15 

Nickel 21-1664 AAA4008 19.4 1 500 - 0.013 

Pyrena 21-2568 AAB72n 1.8 2000 0.0090 

Zinc· 21-1645 . AAA3986 132 23 000 0.0057 

Additive Total 0.15 

CARCINOGENS 

Benzo(k)- 21-2568 AAB7277 o:e1 6.1 0.10 
fluoranthene 

Bis(2- 21-1659 AAA4003 0.44 32 0.014 
ethylhexyl) 
phthalate 

lndeno 21-2568 AAB72n 0.43 0.61 0.70 
(1 ,2,3-cd] 
pyrene 

Additive Total 0.81 

Only one sample location associated with MDA Twas identified as having COPCs that failed 

the screening assessment: plutonium-239 and americium-241 at location 21-1646. Sample 

location 21-1646 is near the northeastern edge of MDA Ton the perimeter of the MDA T cap, 

where an asphalt berm collects and directs surface water toward SWMU 21-011 (k), which 

comprises the drainages associated with the new waste treatment facility (Building 257). The 

americium-241 and plutonium-239 found at location 21-1646 may be the result of runoff from 

the area of Building 257 or may be the result of spills of americium-contaminated cement paste 

(C-21-009 and C-21-012). This sample point was the only location where americium-241 was 

observed to be greater than the SAL, alt.tlough it was greater than the TA-21 UTL at almost all 

November 15, 1996 
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MDA T drainage sample locations. Concentrations of americium-241 decrease with distance 

from the absorption beds in MDA T. But the farthest downgradient activity levels are not 

consistent with the TA-21 process area background, therefore, the extent of americium-241 

contamination in the MDA T drainage has not been defined. Additional investigation of the 

extent of americium-241 contamination will be deferred to the DP Canyon investigation 

scheduled to begin in January 1997. This investigation will address contaminant contributions 

from all TA-21 PASs to DP Canyon. 

In the MDA T drainage area, strontium-90 and cesium-137 were two of the radionuclides 

identified as COPCs in the screening assessment. Evaluation of the data from the MDA T 

drainage is complicated by the probable impact of contamination associated with the new 

industrial waste treatment plant (Building 257, SWMU 21-011 [a-j]) and its drainage area 

(SWMU 21-011 [k]) on the eastern boundary of .MDA T and its drainage. Because the MDA T 

drainages and SWMU 21-011 (k) overlap along the canyon adjacent to the eastern portion of 

the MDA T drainage, and because this area contains most of the COPCs identified in the 

screening assessment, it is necessary to define the bounds of the investigations for the MDA T 

drainage and SWMU 21-011 (k) • 

SWMU 21-011 (k) has high concentrations of cesium-137 and strontium-90 in soils. A temporary 

fence surrounds the area of greatest cesium-137 contamination at SWMU 21-011 (k) (identified 

by a field radiation survey described in the TA-21 RFI phase report [LANL 1994, 1260]). The 

western boundary of the fence approaches the crest separating the main drainage for MDA T 

(into which two road culverts drain) from the drainage channels affected by discharges Into 

SWMU 21-011 (k). All MDA T drainage samples showing cesium-137 and strontium-90 at levels 

above background are east of the drainage divide (except the sample from location 21-1641). 

Although it is possible fo~ surface water from the eastern portion of MDA T and Its drainage to 

flow into SWMU 21-011 (k), surfaGe water from the new waste treatment facility (Building 257) 

and its drainage (SWMU 21-011 [k]) cannot flow into the main MDA T drainage west of the divide. 

Based on the ceslum-137 and strontium-90 data, the area east of the divide contains 

contamination uniquely associated with SWMU 21-011 (k). Therefore, samples from this area 

and from the area east of the MDA T drainage in general should be evaluated as part of 

SWMU 21-011 (k) rather than as part of MDA T and its drainage. The suggested boundary is 

identified in Fig. 5.1.4-1 and Fig. 5.1.6-1. · 

lntPrn~l P.onnrl #nr MnA T 
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Using this boundary, the drainages accepting runoff from the area of sample location 21-1646, 

where plutonium-239 and americium-241 were found at levels greater than SALs, will be 

evaluated under the investigation for SWMU 21-011'(k). However, there are a number of 

smaller drainages near the rim of DP Canyon that are associated only with MDA T and that may 

not have been sampled during the Phase I investigation. Therefore, although extent is defined, 

additional data may be required to estimate the extent and concentration of americium-241 In 

surface soil in MDA T drainages. The investigation to assess extent and concentration of 

americium-241 will be deferred to the DP Canyon investigation scheduled to begin in January 1997. 

Plutonium-239 was identified at a concentration slightly above its SAL at location 21-1642 

along the upper wall of DP Canyon on the eastern edge of the main MDA T drainage. No other 

sample in the main MDA T drainages contained plutonium-239 at a concentration exceeding 

its SAL or TA-21 UTL, although plutonium-239 SALs, as with cesium-137 and strontium-·9o 

SALs, were exceeded in the eastern portion of the drainage and can be attributed to SWMU 

21-011 (k). Although It is likely that plutonium-239 has migrated into DP Canyon, widespread 

sediment contamination at levels greater than the SAL is unlikely in the canyon based on the 

assumption that concentration decreases with distance from MDA T. As for americium-241, 

additional data may be required to estimate the concentration of plutonium-239 at MDA T and 
I 

its drainages. 

Thorium-228 was greater than the TA-21 UTL (and the SAL) at both locations (21-1860 and 

21-1861) where it was analyzed. These locations are in the level area at the base of the main 

MDA T drainage channel. Thorium-228 _Is a short-lived decay product of the primordial 

radionuclide thorium-232, and the two have approximately ·equal activity in the environment. 

The thorium-228 data were obtained by gamma spectroscopy, which does not allow accurate 

quantitation of this radioisotope. In addition, thorium-228 is not known to be associated with 

process activities specific to MDA T. It is likely, therefore, that these thorium-228 data reflect 

analytical uncertainty rather than actual site contamination. However, a definitfve determination 

of whether anthropogenic thorium is present a MDA T and drainages cannot be made without 

-· additional sampling. 

Potassium-40 was analyzed in samples from the MDA T drainages. Eight samples from three 

sample locations in the level area at the base of th~ main MDA T drainage channel showed 

potassium-40 concentrations exceeding 'the LANL-wide UTL. A statistical comparison of the 

MDA T drainage potassium-40 data and the LANL background data suggest that the MDA T 

drainage values are. elevated above the LANL-wide UTL. Nevertheless, there are no known 

activities associated with MDA T that could have contributed potassium-40 to the environment. 

Novemlu:•r 1!i 1QGI: 
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• In addition, environmental surveillance data (Purtyman et al. 1987, 0211; ESG 1988, 0408; 

ESG 1989, 0308; Environmental Protection Group 1990, 0497; Environmental Protection 

Group 1992, 0740) collected at several locations on the Pajarito plateau reveals other 

examples of locally elevated potassium. In particular, data collected at monitoring points near 

the EG&G building and Tsankawi have median values of approximately 33 000 parts per million 

potassium. Given the natural abundance of potassium-40 (0.0118%) and its specific activity 

(6.99 x 106 pCi/g), these data indicate a median potassium-40 concentration of 27 pCi/g, which 

is similar to the median value of approximately 30 pCi/g observed in the MDA T drainage data. 

Three PAHs, benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene, were identified 

above SALs in the screening assessment at two sampling locations (21-2568 and 21-1862) in 

the level area at the base of the main MDA T drainage channel. Because PAHs are not 

associated with process activities at TA-21, the most likely source for these COPCs is surface . . 
runoff collected from North Perimeter Road and asphalt areas of TA-21 and discharged into the 

drainage through the two culverts shown in Fig. 5.1.6-1. Locations 21-2568 and 21-1862 are 

separated by three sample points where PAHs were also detected but at concentrations below 

SALs. It is possible that additional PAH sampling in DP Canyon beyond location 21-1862, which 

• is the location furthest from MDA T, will reveal PAHs at detectable concentrations. However, 

such sampling is not recommended for PAHs because their source in the drainage channel is 

probably independent of activities at MDA T. 

• 

5.1.6.2 Risk Assessment 

No human health risk assessment was performed for this PAS because additional data are 

needed to complete a human health risk assessment. 

5.1.7 Ecological Assessment 

MDA Tis a mesa-top site in a developed, disturbed area. The site provides limited habitat for 

biota, and It does not contain sensitive habitats and threatened or endangered species. 

Therefore, there is no immediate ec.ological risk at MDA T. However, runoff from the site does 

reach DP Canyon, which is a receptor of runoff from many other sites along its course. 

Moreover, multiple contaminants can have a cumulative impact on DP Canyon, which contains 

several sensitive habitats. 

5.1.8 Extent of Contamination 

Extent of contamination will be assessed when results of the Phase II investigation to be 

conducted in 1996 are available. 
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5.1.9 Conclusions and Recommendations 

Data from field and laboratory analyses support the following conclusions and recommendations. 

• Deviations from the TA-21 work plan, especially the change in sampling 

grid, may have affected LANL's ability to determine extent and nature of 

contamination in the southwest and southeast corners of MDA T. 

• Three PAHs, benzo(a)pyrene, benzo(a)anthracene, and 

benzo(b)fluoranthene, were measured at two sample locations in surface 

soil at concentrations exceeding SALs. These compounds are unlikely to 

be associated with activities at MDA Tor nearby waste treatment facilities. 

• Thorium-228 measured above Its SAL and is unlikely to reflect site 

contamination associated with activities at MDA Tor nearby waste treatment 

facilities. 

• Cesium-137 and strontium-90, as well as plutonium-239, were measured 

above their SALs In drainages that may have been affected by 

SWMU 21-011 (k). These measurements should be assessed with other 

data from SWMU 21-011 (k) and the drainages associated solely with 

SWMU 21-011 (k). 

• Plutonium-239 was measured above its SAL at only one point in the upper 

area of the main MDA T drainage and at only one point at-MDA T (along the 

perimeter of the cap where americium-241 was also detected above Its 

SAL). It is likely that these MDA T values are associated either with other 

SWMUs or represen_t original MDA T soil at the margin of the cap. Because 

data indicate the MDA T cap is intact, plutonium-239 and amerlcium-241 

migration with surface water runoff or airborne dust from MDA T"ls not a 

concern. 

• The measured concentrations of COPCs in MDA T drainages are well 

within a factor of 10 of SAL values, and access to MDA T Is currently 

restricted. Therefore, COPC~ in surface soils at MDA T and Its drainages 

do not represent an acute health risk to the occasional visitor to this area. 

November 15. 1996 AA 
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Section 2.0 Field Investigations 

A primary goal of these limited-suite analyses was to evaluate to what degree concentrations of cesium 
and plutonium were correlated with concentrations of the other analytes and hence to what degree they 
are collocated within the same sediment deposits. Analytical results from the first sampling phases in LA-2 
East indicated that the ratios of some of the radionuclides had varied over time (e.g., ratio of plutonium-
239,240 to plutonium-238), and some of the limited-suite sampling was used to evaluate differences in 
sediment age. Sample collection for limited-suite analyses included sample intervals that had yielded the 
highest cesium or plutonium concentration within each reach as well as intervals with more representative 
concentration and including the range of geomorphic units and sediment facies that had been identified. 

2.3 Results 

2.3.1 Reach LA-1 

2.3.1.1 Physical Characteristics 

Reach LA-1 is in a part of upper Los Alamos Canyon with a narrow canyon floor. The area that has been 
impacted by post-1942 floods averages approximately 13 to 15 m wide in LA-1 West, LA-1 Central, and 
LA-1 East. The areal distribution of the geomorphic units is shown on Figures 1.3-1 and 1.3-2 and Figures 
2.3-1 to 2.3-4, and topographic relations are illustrated in the cross sections of Figures 2.3-5 to 2.3-7. 
Physical characteristics of the geomorphic units in LA-1 are summarized in Table 2.3-1. Data on particle 
size and unit thickness are presented in Tables 83-1 and Table 83-4 and Figures 82-1 to 82-3. 

The active channel, c1, averages 1.5 to 2 m wide in the different l.A-1 subreaches and has a bed 
composed of coarse sand and gravel. The active channel is usually bordered by abandoned post-1942 
channel units (c2, c3) that average approximately 4 to 5 m in combined width and have average heights 
of 0.4 to 1.0 m above the channel. The c2 and c3 units are usually capped by an average of 
approximately 0.2 to 0.4 m of relatively fine-grained overbank sediments dominated by fine to very fine 
sand. In parts of LA-1 Central and LA-1 East, the upper parts of the c3 units are composed of gravel and 
coarse sand that represent gravel bars deposited on older floodplains. In each subreach unit c3 has 
surfaces that are higher above the channel than c2, although the c2 and c3 units may have ages that 
overlap within and between subreaches. 

Active floodplains (f1) in LA-1 are typically 4 to 5 m wide in LA-1 Far West and LA-1 West+ and broaden 
to an average width of 7 to 8 min LA-1 West, LA-1 Central, and LA-1 East. The f1 unit averages 0.9 to 
1.1 m above the active channel and is capped by an average of 0.1 to 0.25 m of overbank sediments 
dominated by very fine sand and coarse silt. Potentially active floodplains (f2) in the different subreaches 
are slightly higher than f1 and average from 0 to 4 m wide. These areas either have not been inundated 
by post-1942 floods or were only briefly inundated, experiencing little post-1942 sediment deposition. 

2.3.1.2 Radiological Characteristics 

Gross beta and gross gamma radiation walkover surveys in reach LA-1 Central in 1996 indicated that 
levels of beta- and gamma-emitting radionuclides were not high enough to allow contaminated areas to 
be distinguished from background radiation in LA-1. This conclusion was supported by field radiological 
data from reach LA-2 West and by analytical data on sediment samples collected from TA-2 and TA-41 
(in former Operable Unit 1 098). Therefore, field radiation measurements were not used in the geomorphic 
mapping in LA-1 in 1997 or to help select sample sites. A summary of the field radiation measurements in 
LA-1 Central and maps showing measurement locations are presented in Appendix 8-4.0. 
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Ecological Scoping Checklist Appendix F 

Signatures and certifications: 

Checklist completed by {provide name, organization and phone number) 

Name {printed): Randall Ryti 
Name(signature~ ~.~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Organization: Neptune and Company, Inc. 

Phone number: (505) 662-0707, ext. 12 

Date completed: ...;J;;...:u:..:..lyL.....:;;;.29~,...;1;..:;9;..:;9.;::.8 _________________________ _ 

Verification by a member of ER Project Ecological Risk Task Team (provide name, organization 
and phone number) 

Name(printed): _G~re~g-~_c_D_e_r~m~~~tt~~~~~-~~~-----------------
Name(signature): ~~-~~~~~~[=·~~~~~t~~~~~~~~~~~~~~~~~~~~~~ 

Organization: NeptuWcompany, Inc. 
-~----~-~-------------------------

Phone number: (505) 662-0730, ext. 21 
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Ecological Scoping Checklist 

TABLE F3·1 

BIOACCUMULATING CHEMICALS 

Volatile Organic Compounds PCBs/Pesticides 

't A-Dichlorobenzene All aroclors 

1 ,2,4-Trichlorobenzene ~-BHC and BHC-mixed isomers 

Xylene (mixed isomers) Chlordane 

Semivolatile Organic Compounds Chlorecone (Kepone) 

Acenaphthene DDT and metabolites 

Anthracene Dieldrin 

Benz(a)anthracene Endosulfan 

Benzo(a)pyrene Endrin 

Benzo(b )fluoranthene Heptachlor 

Benzo(g,h,i)perylene Lindane 

Benzo(k)fluoranthene Methoxychlor 

Bis(2-ethylhexyl)phthalate Toxaphene 

Butyl benzyl phthalate Inorganic Chemicals 

Chrysene Aluminum 

Dibenz(a,h)anthracene Cadmium 

Di-n-butyl phthalate Copper 

Di-n-cetyl phthalate Lead 

Fluoranthene Mercury 

Fluorene Nickel 

lndeno(1 ,2,3-cd)pyrene Selenium 

Phenanthrene Radionuclides 

Pyrene Americium-241 

Pentachloronitrobenzene Cesium-137 

Pentachlorophenol Plutonium-238; -239,240 

Dioxins/Furans Radium-226, -228 

Dibenzofuran Strontium-90 

2,3, 7,8-Tetrachloro-dibenzo(p )dioxin Thorium-228, -230, -232 

2,3, 7,8-Tetrachloro-dibenzo(p)furan Uranium-234, -235, -238 

Appendix F 
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Appendix F Ecological Scoping Checklist 

Question R: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

• The water column acts to absorb radiation, thus external irradiation is typically more 
important for sediment dwelling organisms. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 
Aquatic Plants: 
Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

3 = major pathway 
2 = minor pathway 
3 = major pathway 
2 = minor pathway 

This could be a major pathway because cesium-137 is a key COPC; expect the pathway to be less 
important for aquatic receptors because of attenuation of gamma in the water column. 
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Ecological Scoping Checklist Appendix F 

Question P: 

Could contaminants interact with receptors via incidental ingestion of water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediments. 

• Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters are 
used as a drinking water source. 

• Aquatic receptors may regularly or incidentally ingest sediment while foraging. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 3 = major pathway 
Aquatic Animals: 3 = major pathway 

Provide explanation: 

This could be a major pathway in reach LA-1; expected to be a lessor pathway in reach LA-2 and least 
important in reach LA-3. 

Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods. 

• Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters. 

• Aquatic receptors may be directly exposed to sediments or may be exposed through osmotic 
exchange, respiration, or ventilation of sediment pore waters. 

• Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation of 
surface waters. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

2 = minor pathway 
2 = minor pathway 

Most COPCs are not likely to be lipophilic; concentrations of those that are potentially lipophilic are low 
(e.g., PCBs downstream of reach LA-1 are primarily nondetect sample results). 
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Appendix F Ecological Scoping Checklist 

Provide explanation: 

This could be a major pathway because field screening can detect an elevated gamma field from reach 
LA-2 downstream to state road NM 4;the major gamma emitter is cesium-137. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

• Contaminants may be taken-up by terrestrial plants whose roots are in contact with surface 
waters. 

• Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by rain 
striking contaminated sediments {i.e., rain splash). in an area that is only periodically 
inundated with water. 

• Contaminants in sediment may partition into soil solution, making them available to roots. 

• Aquatic plants are in direct contact with water. 

Provide quantification of pathway {O=no pathway, 1 =unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 
Aquatic Plants: 

Provide explanation: 

3 = major pathway 
3 = major pathway 

This could be a major pathway in reach LA-1 ;, expected to be a lessor pathway in reach LA-2 and least 
important in reach LA-3. 

Question 0: 

Could contaminants interact with receptors through food web transport from water and sediment? 

• The chemicals may bioaccumulate in animals {see list of bioaccumulatlng chemicals 
presented in Table 1) 

• Animals may ingest contaminated prey. 

Provide quantification of pathway {O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

3 = major pathway 
3 = major pathway 

This could be a major pathway in reach LA-1 ; expected to be a lessor pathway in reach LA-2 and least 
important in reach LA-3 . 
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Ecological Scoping Checklist Appendix F 

Question K: 

Could contaminants interact with receptors via incidental ingestion of surficial soils? 

• Incidental ingestion of contaminated soil could occur while animals grub for food resident in 
the soil, feed on plant matter covered with contaminated soil or while grooming themselves 
clean of soil. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 3 = major pathway 

Provide explanation: 

This pathway could be a major pathway, but it is likely to be a minor pathway as most contamination is 
subsurface. 

Question L: 

CoiJid contaminants interact with receptors through dermal contact with surficial soils? 

• Significant exposure via dermal contact would generally be limited to organic contaminants 
which are lipophilic and can cross epidermal barriers. 

Provide quantification of pathway (O=no pathway, 1 =unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 2 = minor pathway 

Provide explanation: 

This is a Minor pathway because of the type of COPCs present in Los Alamos Canyon (mostly not 
lipophilic) and because of the fact that most contamination is subsurface; should pay greater attention to 
this pathway for fossorial mammals. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 3 = major pathway 
Terrestrial Animals: 3 = major pathway 
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Appendix F Ecological Scoping Checklist 

Terrestrial Animals: 2 = minor pathway 

Provide explanation: 

Most contamination is expected to be subsurface, and vegetative cover is generally high throughout 
upper Los Alamos Canyon; thus, little contaminated dust is expected to be generated. 

Question 1: 

Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

• Contaminants in bulk soil may partition into soil solution, making them available to roots. 

• Exposure of terrestrial plants to contaminants present in particulates deposited on leaf and 
stem surfaces by rain striking contaminated soils (i.e., rain splash). 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 2 = minor pathway 

Provide explanation: 

Most contamination is subsurface, but alluvial water could be important for some plants. 

Question J: 

Could contaminants interact with receptors through food web transport from surficial soils? 

• The chemicals may bioaccumulate in animals (see list of bioaccumulating chemicals 
presented in Table 1 ). 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 3 = major pathway 

Provide explanation: 

Need to consider this a major pathway as some chemicals of potential concern (COPCs) are 
bioaccumulators in aquatic environments (which are present in some parts of Los Alamos Canyon). 
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Ecological Scoping Checklist Appendix F 

Question F: 

Might erosion or mass wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

• Consider, particularly, the erodability of fill material and the geologic processes of 
canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: 

Mass wasting is not applicable to a canyon floor physical setting, and erosion has previously been 

addressed. 

Question G: 

Could airbor~e contaminants interact with receptors through respiration of vapors? 

• Contaminants must be present as volatiles in the air. 

• Consider the importance of inhalation of vapors for burrowing animals. 

• Foliar uptake of organic vapors is typically not a significant pathway. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial/Emergent Plants: 
Terrestrial Animals: 

Provide explanation: 

0 = no pathway 
0 = no pathway 

No volatile organic compounds are present. 

Question H: 

Could airborne contaminants interact with plants through deposition of particulates or with 
animals through inhalation of fugitive dust? 

• Contaminants must be present as particulates in the air or as dust for this pathway to be 
viable. 

• Exposure via ~nhalation of fugitive dust is particularly applicable to ground-dwelling species 
that would be exposed to dust disturbed by their foraging or burrowing activities or by wind 
movement. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial/Emergent Plants: 2 = minor pathway 
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Appendix F Ecological Scoping Checklist 

Provide explanation: 

The canyon has no AP 4.5 score, but sediment transport is an obvious pathway. 

Question 0: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs? 

• Known or suspected presence of contaminants in groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats and/or 
surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to 
the surface. 

Answer (likely/unlikely/uncertain) Likety 

Provide explanation: 

Alluvial aquifer is known to carry some contaminants from TA-2 (Omega West Reactor), and the alluival 
water would be commingled with surface water and sediments at certain points in Los Alamos Canyon. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport pathway? 

• Suspected ability of contaminants to migrate to groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats and/or 
surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic prants whose roots are in 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to 
the surface. 

• Also consider the importance of mass wasting as a potential release mechanism for 
subsurface material. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

There are some subsurface contaminant sources in Los Alamos Canyon (TA-2 leach fields). 
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Ecological Scoping Checklist Appendix F 

F-3.0 PART c-ECOLOGICAL PATHWAYS CONCEPTUAL EXPOSURE·MODEL 

Provide answers to Questions A to R and use this information to complete the Ecological 
Pathways Conceptual Exposure Model (Figure F3-1} 

Question A: 

Could soil contaminants reach receptors via vapors? 
• Volatility of the hazardous substance (volatile chemicals generally have Henry's Law constant 

>10"5 atm-me/mol and molecular weight <200 g/mol}. 

Answer (likely/unlikely/uncertain} Unlikely 

Provide explanation: 

No volatile organic compounds are expected in active channel sediments, and there are no known 
solvent spills at TA-2 or TA-41. 

Question B: 

Could the soil contaminants identified above reach receptors through fugitive dust carried in air? 

• Soil contamination would have to be on the actual surface of the soil to become available for 
dust. 

• In the case of dust exposures to burrowing animals, the contamination would have to occur In 
the depth interval where these burrows occur. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

Some areas of surficial contamination, so pathway is complete, but most contamination is subsurface. 

Question C: 

Can contaminated soil be transported to aquatic ecological communities (use AP 4.5 run-off score 
and terminal point of surface water runoff to help answer this question}? 

• If the AP 4.5 run-off score• equal to zero, this suggests that erosion at PRS is not a transport 
pathway. (* note that the runoff score is not the entire erosion potential score, rather it Is a 
subtotal of this score with a maximum value of 46 points} 

• If erosion is a transport pathway, evaluate the terminal point to see if aquatic receptors could 
be affected. 

Answer (likely/unlikely/uncertain} Likely 
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Appendix F Ecological Scoping Checklist 

No Receptor/No Pathways: 

If there are no receptors and no otfsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply 

Data Adequacy: 

Do existing data provide Yes, geomorphic sampling should provide information on the nature/rate/extent of 
information on the nature, contamination for sediments. Radiological surveys were also instrumental in 
rate and extent of documenting the extent of cesium-137 and strontium-90 contamination. 
contamination? 

(yes/no/uncertain) No data for surface water, and lack of surface water contaminant data represents a 
Provide explanation data gap for the integrated Los Alamos Canyon report at the present time. 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PAS Known sources of contaminants from TA-53, but it is suspected that reach LA-3 is 
address potential pathways too far downstream to pick up contaminants from the TA-53 lagoons. Still observe 
of site contamination? elevated radioactivity/cesium-137 from the 21-011 (k) outtan in DP Canyon. 

(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Some riparian shrubs are noted on the relatively more mesic north-facing slopes, but the vegetation is more typical 

of a xeric environment (much drier than reaches LA-1 and LA-2). Many dense shrub thickets are noted along the 

stream banks. Noted some fossorial mammal activity in the post-1942 sediments; harvester ants are also evident. 

The post-1942 sediments are typically constrained to a narrow portion of the canyon floor. Surface water may flow 

during snow melt periods (some years, e.g., last year but not this year) and during very large storm events. 

Observed surface water in some portion of the active channel in this part of Los Alamos Canyon, likely from alluvial 

water being expressed at the surface. 

Quite minimal disturbance of the sediments in this part of Los Alamos Canyon (current road crosses the active 

channel at one point and an old dirt road was noted near well R-9. 
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Ecological Scoping Checklist Appendix F 

F-2.3 Reach LA-3 

Site ID Reach LA-3 

Date of Site Visit 7/24/98 

Site Visit Conducted by A. Ayti, G. McDermott, S. Reneau 

Receptor Information: 

Estimate cover o/o vegetated= 70 to 90% (some dense shrub thickets noted) 

o/o wetland = none 

o/o structures/asphalt, etc. = none 

Field notes on the FIMAD Mostly juniper with some pinon and other shrubs noted. 
vegetation class 

Field notes on T&E Habitat, Would not expect to be high quality spotted owl or falcon nesting habitat, but would 
if applicable classify as potential foraging habitat for the falcon; the HQIHI analysis should . 

address potential bioaccumulative effects for raptors; the uncertainty analysis 
should consider the quality of foraging habitat present in reach LA-4 given the 
distance of this reach from potential nesting habitat in upper Los Alamos Canyon. 

Are ecological receptors Yes, terrestrial receptors are present. 
present at the PAS? 

(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport Not applicable 

Field notes on the 
terminal point of surface 
water transport (if 
applicable) 

Are there any off-site Surface water/erosion is an obvious pathway. 
transport pathways? Alluvial/perched aquifer may also be important. 

(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal 

(provide list of major types Noted some old roads that may date back to homesteaders 
of disturbances) 

Are there obvious No obvious effects of either physical disturbance or contaminants on vegetation. 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply 

Data Adequacy: 

Do existing data provide Yes, geomorphic sampling should provide information on the nature/rate/extent of 
information on the nature, contamination for sediments. Need to include data from fiscal year 97/98 DP 
rate and extent of Canyon investigation into this assessment (especially results from near the Los 
contamination? 

Alamos Canyon confluence). Radiological surveys were also instrumental in 
(yes/no/uncertain) documenting the extent of cesium-137 and strontium-SO contamination. 

Provide explanation 

(consider if the maximum No data for surface water, and lack of surface water contaminant data represents a 

value was captured by data gap for the integrated Los Alamos Canyon report at the present time. 
existing sample data) 

Do existing data for the PRS Known sources of contaminants from T A-21 from '!he Los Alamos Canyon and DP 
address potential pathways Canyon sides. A dominant source in DP Canyon is PAS 21-D'\1 (k). See little 
of site contamination? contaminant influence from the TA-1 hillsides in reach LA-2 sediments. 

(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Typical ponderosa pine plant community was observed. Observed some harvester ants near the active channel 

and some fossorial mammal activity in the post-1942 sediments. 

The post-1942 sediments are typically constrained to a narrow portion of the canyon floor. Surface water flows 
during snow melt (most years) and during large storm events. Much of the Los Alamos townsite drains into DP 

Canyon, and the DP Canyon watershed includes paved areas (roadways and parking lots). The channel sands 

were moist from a recent summer rainstorm (likely during the night of 7/22/98). 

The installation of the Los Alamos County gas pipeline has created some disturbed areas with the post-1942 

sediments, but of quite limited spatial extent. 
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F-2.2 Reach LA-2 

Site ID Reach LA-2 

Date of Site Visit 7/24/98 

Site Visit Conducted by R. Ryti, G. McDermott, S. Reneau 

Receptor Information: 

Estimate cover %vegetated = 90% (some dense shrub thickets noted) 

% wetland = none 

% structures/asphalt, etc.= none 

Field notes on the FIMAD Ponderosa pine is dominant. 
vegetation class 

Field notes on T&E Habitat, Potential spotted owl and falcon habitat; avian ESLs (particularly for the kestrel 
if applicable flesh diet) are important in screening; lack of avian ESLs should be considered a 

valid reason for specifying an ana~yte to be a COPEC; the HQ/HI analysis should 
address potential bioaccumulative effects for raptors. 

Are ecological receptors Yes, terrestrial receptors are present. 
present at the PAS? 

(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport Not applicable 

Field notes on the 
terminal point of surface 
water transport (if 
applicable) 

Are there any off-site Surface water/erosion is an obvious pathway. 
transport pathways? Alluvial/perched aquifer may also be important. 

' 
(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal 

(provide list of major types Some effects of installation of Los Alamos County gas line were noted. 
of disturbances) 

Are there obvious No obvious effects of either physical disturbance or contaminants on vegetation. 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation{justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes, geomorphic sampling and field screening information should provide 
information on the nature, information on the nature/rate/extent of contamination for sediments. There is 
rate and extent of some question about the origin of elevated PCB levels in western-most sediments. 
contamination? 

(yes/no/uncertain) No data for surface water, and lack of surface water contaminant data represents a 

Provide explanation data gap for the integrated Los Alamos Canyon report at the present time. 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PRS Known sources of contaminants from TA-1 hillsides, TA-2, and TA-41 
address potential pathways These sources have been mostly detailed in the work plan. 
of site contamination? 

(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Noted cattails upstream of reach LA-1 west, which suggests perhaps a broader wetland habitat in this area. Noted 

little fossorial activity in the post-1942 sediment deposition area of the canyon floor. Strong contrast to some areas 

of Pueblo Canyon. Noted presence of riparian shrubs (water birch?) on the narrow canyon floor. 

The importance of the Los Alamos reservoir in regulating surface water flow must be noted. The reservoir probably 
dates back to the Manhattan Project era (need to check date of construction). Another important water contributor 

to this reach is storm water runoff from parts of the Los Alamos townsite. 

Took a photo at location LA-0175. 
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F-2.0 PART B-SITE VISIT DOCUMENTATION 

F-2.1 Reach LA-1 West 

Site 10 Reach LA-1 West (Did not visit LA-1 East and Central) 

Date of Site Visit 7/24/98 

Site Visit Conducted by R. Ryti, G. McDermott, S. Reneau 

Receptor Information: 

Estimate cover % vegetated = remainder 

% wetland = approximately 1 0% of the reach in the active channel 

% structures/asphalt, etc. = negligible 

Field notes on the FIMAD Riparian shrubs are evident; some firs were noted 
vegetation class 

Field notes on T&E Habitat, Potential spotted owl and falcon habitat; avian ecological screening levels (ESLs) 
if applicable (particularly for the kestrel flesh diet) are important in screening; lack of avian 

ESLs should be considered a valid reason for specifying an analyte to be a 
contaminant of potential concern(COPEC); the hazard quotient (HQ)/hazard index 
(HI) analysis should address potential bioaccumulative effects for raptors. 

Are ecological receptors Yes 
present at the PAS? Aquatic and terrestrial receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (if 
applicable) 

Are there any ott-site Surface water/erosion is an obvious pathway, and transport to alluviaVperched 
transport pathways? aquifer may also be important. 

(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal 

(provide list of major types Some effects of road construction were noted. 
of disturbances) 

Are there obvious No obvious effects of either physical disturbance or contaminants on vegetation 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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APPENDIX F ECOLOGICAL SCOPING CHECKLIST 

F-1.0 PART A-SCOPING MEETING DOCUMENTATION 

Site ID Upper Los Alamos Canyon reaches 

Nature of PAS releases Solid- Yes 

(indicate all that apply) See the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and 
Pueblo Canyon (LANL 1995, 50290) (e.g., Technical Area [TA] -45, TA-73, and the 
wastewater treatment plants [WWTPs]) 

Liquid- Yes 

See the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and 
Pueblo Canyon (LANL 1995, 50290) (e.g., TA-45, TA-73, and the WWTPs) 

Gaseous- No 

Other, explain 

List of Primary Impacted Surface soil- Active channels, floodplains, and abandoned channels 
Media Surface water/sediment- Yes 
(indicate all that apply) Subsurface- No 

Groundwater- Alluvial, perched, and main aquifer could all be impacted 

Other, explain 

FIMAD vegetation class Water- No 

(indicate all that apply) Bare Ground/Unvegetated- No 

Spruce/fir/aspen/mixed conifer- Yes 

Ponderosa pine- Yes 

Piiion juniper/juniper savannah- Yes 

Grasslandlshrubland - No 

Developed- Yes 

Is T&E Habitat Present? Yes 

list species if applicable Yes, potential nesting and foraging habitat for the peregrine falcon and the 
Mexican spotted owl. The bald eagle can be assumed to forage at low frequency, 
and is therefore not relevant to ecological risk seeping. 

Provide list and description Significant potential release sites (PASs) include 
of Neighboring/ T A-1 hillsides 
Contiguous/ 
Upgradient PASs TA-2 

(consider need to aggregate TA-21 21-011 (k) outfall for impacts to DP Canyon, various outfalls on the south-
PAS for screening) facing slope of Los Alamos Canyon 

T A-53 lagoons 

AP 4.5 Part 8 Information This section does not apply because the site is not a PAS. 
Run-off score {out of 46) 
Terminal point of surface 
water transport 

Other Seeping Meeting None 
Notes 
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Figure E4-1. Evaluation of QA duplicate samples and resamples for upper Los Alamos Canyon. 
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TABLE E4·1 

SUMMARY OF KEY RADIO NUCLIDE FIELD QA AND RESAMPLE RESULTS 

Original First Second 
Type Sample 10• Analyte Sample Result Sample Result RPDb 

OA duplicate 04LA-97-0054 Am-241 (alpha spec) 1.46 1.5 2% 

OA duplicate 04LA-97-0143 Am-241 (alpha spec) 2.59 2.22 -11% 

OA duplicate 04LA-97-0145 Am-241 (alpha spec) 1.75 2.14 14% 

OA duplicate 04LA-96-0217 Am-241 (gamma spec) <0.24 <0.25 

OA duplicate 04LA-97-0122 Am-241 (gamma spec) 0.232 0.269 10% 

OA duplicate 04LA-97-0127 Am-241 (gamma spec) 0.009 -0.23 153% 

OA duplicate 04LA-97-0143 Am-241 (gamma spec) 1.54 1.67 6% 
OA duplicate 04LA-97-0145 Am-241 (gamma spec) 2.34 0.918 -62% 
OA duplicate 04LA-96-0217 Cs-137 0.32 0.28 -9% 

OA duplicate 04LA-97-0054 Cs-137 121 122 1% 
OA duplicate 04LA-97-0122 Cs-137 0.994 1.11 8% 

OA duplicate 04LA-97-0127 Cs-137 0.075 0.067 -8% 

OA duplicate 04LA-97-0143 Cs-137 11.7 12 2% -
OA duplicate 04LA-97-0145 Cs-137 6.1 5.91 -2% 

OA duplicate 04LA-97-0054 Pu-238 0.07 0.054 -18% 

OA duplicate 04LA-97-0096 Pu-238 0.017 0.026 30% 

OA duplicate 04LA-97-0143 Pu-238 0.219 0.142 -30% 

OA duplicate 04LA-97-0145 Pu-238 0.154 0.146 -4o/o 

OA duplicate 04LA-97-0247 Pu-238 0.0165 0.0098 -36% 

OA duplicate 04LA-97-0259 Pu-238 0.0183 0.0127 -26% 
OA duplicate 04lA-97-0616 P~r238 0.02'1 0.043 49% 

OA duplicate 04LA-97-0618 Pu-238 0.0006 I 0.0163 131% 

QA duplicate 04LA-97-0054 Pu-239,240 3.89 4.39 9% 
OA duplicate 04LA-97-0096 Pu-239,240 0.982 1.36 23% 
OA duplicate 04LA-97-0143 Pu-239,240 1.95 1.82 -5% 

QA duplicate 04LA-97-0145 Pu-239,240 0.852 1.45 37% 

OA duplicate 04LA-97-0247 Pu-239,240 0.728 0.693 -3% 

OA duplicate 04LA-97-0260 Pu-239,240 3.48 3.04 -10% 

QA duplicate 04LA-97-0616 Pu-239,240 2.99 2.82 -4% 

QA duplicate 04LA-97-0618 Pu-239,240 0.378 0.275 -22% 

QA duplicate 04LA-96-0217 Sr-90 3.7 3.1 -12% 

QA duplicate 04LA-97-0054 Sr-90 30.2 34.6 10% 
QA duplicate 04LA-97-0096 Sr-90 0.08 0.01 -110% 

OA duplicate 04LA-97 -0143 Sr-90 1.93 2.08 5% 

OA duplicate 04LA-97-0145 Sr-90 0.81 0.85 3% 
Resample 04LA-96-0149 Am-241 (gamma spec) 1.59 <1.6 

Resample 04LA-96-0205 Am-241 (gamma spec) 28 23.1 -14% 

Resample 04LA-96-0 149 Cs-137 192.31 230 13% 

Resample 04LA-96-0205 Cs-137 25 22.4 -8% 

Resample 04LA-96-0149 Sr-90 39.56 36 -7% 

Resample 04LA-96-0215 Sr-90 2.4 0.28 -112% 

Resample 04LA-96-0216 Sr-90 3.3 0.45 -107% 

a. See Tables 3.3-1, 3.3-4, 3.3-7, and 02-1 for the sample 10 of the resample/OA duplicate 

b. RPO = relative per cent difference between the two results 
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E-4.0 ANALYSIS OF KEY RADIONUCLIDE FIELD OA SAMPLES AND RESAMPLES 

An important aspect of the uncertainty associated with determining either the inventory or risk resulting 
from contaminants in upper Los Alamos Canyon sediments is the repeatability of collocated or replicated 
field samples. Because of the number of samples analyzed for the key radionuclides and their importance 
in human health risk calculations, this analysis of field quality assurance (QA) samples and resamples will 
be based only on data for the key radionuclides. Table E4-1 provides the results for two types of samples. 
QA duplicates are basically field splits of single field samples. Resamples are collocated field samples 
that are collected at key geomorphic sampling locations in later sampling events, such as layers with 
exceptionally high cesium-137 within a reach. Because of lateral variability in the thickness and particle 
size distribution of sediment layers, these resamples cannot replicate the original sampled sediment as 
well as the field QA samples, although they still provide useful information on radionuclide variability 
within geomorphic units. The graphical comparison of these types of QA samples and resamples is 
provided in Figure E4-1. This figure shows the first result for these samples plotted as the x-axis variable 
and the second result plotted as they-axis variable. The line of equality (y = x) is also plotted as a point of 
reference. For concentrations of radionuclides greater than 0.1 pCilg the QA duplicates show less 
variability than the resamples, and most of the variability in resamples is noted for two pairs of strontium
go results. These two strontium-90 resamples are much lower than the originals and may record initial 
sample results that were biased high because of a laboratory measurement interference. The initial 
strontium-90 results for the resamples are from RN 2833, which was discussed in Appendix C as having 
possible high analytical laboratory bias. Based on the resamples, this bias appears to have added a 
nearly constant value increment to each sample result because the concentration difference between the 
two strontium-90 resamples is similar, even though the concentrations span an order of magnitude. The 
remainder of the collocated sample results show small differences between the initial sample result and 
the second sample result, including a resample of the layer with the highest cesium-137 and strontium-90 
concentrations In upper Los Alamos Canyon. The americium-241 QA duplicates using the gamma 
spectroscopy method show more apparent variability than other analytes, but all these americium-241 
values are low and are close to the detection limit. In contrast, the americium-241 QA duplicate results 
using the alpha spectroscopy method are within ±20% of the original values. 

September 1998 E-102 Upper Los Alamos Canyon Reach Report 



Appendix E Statistical Analyses 

0.6 
. 

o.s-

0.4-
Oi 
o1!: 
Cl • .s 0.3-
Q) 
c: 
Q) ... 

0.2->-a. 

0.1-

0.0 I I I I 
·1 . 0 .0 1.0 2.0 

log(Cs-137) 

Figure E3-49a. Scatter plot for pyrene versus log(Cs-137). 

0.6 

o.s-
. 

0.4-
Oi 
.:.:: -a, • .s 0.3-
Q) 
c: 
Q) ... 
>- 0.2-a. 

0.1-

0.0 I I I I T 
·3.0 ·2.0 ·1.0 .0 1.0 

log(Pu-239,240) 
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Appendix E 

September 1998 E-98 Upper Los Alamos Canyon Reach Report 



Appendix E 

CJ) 
c 

0.35-

0.30-
. 

~ 0.15-
g . 
u:: 0.1 o-

. 
o.os-

. 

• 
•• - • • 

o.oo~~-~,~~~.~,~~~r-r-'T-~~~,~~ 

-1.0 .0 1.0 2.0 
log(Cs-137) 

Figure E3-45a. Scatter plot for fluorene versus log(Cs-137) . 

0.35-

o.3o-

0.25-
Ci 
~ g 0.20-
CJ) 
c 
~ 0.15-
g . 
u: 0.10-

o.os-

• . -.. • 

o.oo~~,~~-r~,~~-r~,~~-~.,~~-r-~,~ 

-3.0 -2.0 -1.0 .0 1.0 
log(Pu-239,240) 
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September 1998 E-96 Upper Los Alamos Canyon Reach Report 



Appendix E 

0.35-

o.3o-
-

~ 0.25-
Cl 

5 -
c: 0.20-co .... 
.2 -
0 

0.15-N 
c: 
OJ .c . 
i5 0.10-

. 
o.o5-

I 
·1 . 0 

• 
•• - • • 

I I I I I I , 

.0 1 .0 2.0 
log(Cs-137) 
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Figure E3-43b. Scatter plot for dibenzofuran versus log(Pu-239,240). 
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Figure E3-41b. Scatter plot for di-n-butylphthalate versus log(Pu-239,240). 
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Figure E3-40a. Scatter plot for chrysene versus log(Cs-137). 
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Figure E3-40b. Scatter plot for chrysene versus log(Pu-239,240). 
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Figure E3-39b. Scatter plot for benzo(k)fluoranthene versus log(Pu-239,240). 
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Figure E3-38b. Scatter plot for benzo(g,h,i)perylene versus log(Pu-239,240). 
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Figure E3-37b. Scatter plot for benzo(b)fluoranthene versus log(Pu-239,240). 
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Figure E3-36b. Scatter plot for benzo(a)pyrene versus log(Pu-239,240). 

September 1998 E-88 Upper Los Alamos Canyon Reach Report 



Appendix E 

0.35-

_ o.3o
~ -
0, .s 0.25-
CI) -
c: 
~ 0.20-
.E -
~ 0.15-
(13 

0 
~ 0.1 o-

CD • 

o.o5-
I 

-1 . 0 
I 

.0 

• 

I 

1.0 
log(Cs-137) 

• 

I 

2.0 

Figure E3-35a. Scatter plot for benz(a)anthracene versus log(Cs-137). 
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Figure E3-35b. Scatter plot for benz(a)anthracene versus log(Pu-239,240). 
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Figure E3-34a. Scatter plot for anthracene versus log(Cs-137) . 
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Figure E3-34b. Scatter plot for anthracene versus log(Pu-239,240). 
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Figure E3-33b. Scatter plot for acenaphthene versus log(Pu-239,240). 
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Figure E3-32a. Scatter plot for 4,4'-DDT versus log(Cs-137). 
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Figure E3-32b. Scatter plot for 4,4'-DDT versus log(Pu-239,240). 
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Figure E3-31a. Scatter plot for 4,4'-DDE versus log(Cs-137). 
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Figure E3·31b. Scatter plot for 4,4'-DDE versus log(Pu-239,240). 
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Figure E3-29a. Scatter plot for a.-chlordane versus log(Cs-137). 
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Figure E3-29b. Scatter plot for a.-chlordane versus log(Pu-239,240). 
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Figure E3-28a. Scatter plot for Aroclor-1260 versus log(Cs-137). 

1.0- . 
0.9--
o.a-

Ci 0.7-
.::.:. -- o.s-C) . .s 
0 o.s-co 
C\1 -..... 0.4- . . 
.!. "'ff 
0 . 

13 0.3-0 .... 
<( . 

0.2- . . . . . 
0.1- .. . 

• •• I •• •• • • I ••• . 
0.0 I I I I I I 

-3.0 -2.0 -1.0 .0 1.0 
log(Pu-239,240) 

Figure E3-28b. Scatter plot for Aroclor-1260 versus log(Pu-239,240). 
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Figure E3-27a. Scatter plot for Aroclor-1254 versus log(Cs-137). 
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Figure E3-27b. Scatter plot for Aroclor-1254 versus log(Pu-239,240). 
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Figure E3-26a. Scatter plot for zinc versus log(Cs-137). 
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Figure E3-26b. Scatter plot for zinc versus log(Pu-239,240). 
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Figure E3-25a. Scatter plot for uranium versus log(Cs-137). 
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Figure E3-25b. Scatter plot for uranium versus log(Pu-239,240). 
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Figure E3-24b. Scatter plot for total uranium versus log(Pu-239,240). 
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Figure E3-23b. Scatter plot for silver versus log(Pu-239,240). 
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Figure E3-22a. Scatter plot for selenium versus log(Cs-137). 
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Figure E3-22b. Scatter plot for selenium versus log(Pu-239,240). 
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Figure E3-21a. Scatter plot for mercury versus log(Cs-137). 

o.3o-
-

0.25-
-

Cl 0.20-
-a, -
E 
~ 0.15-
:::l 
~ 

~ 0.1 o-

o.o5- . . . -·- . 
• 

•• 
• 

• • . . . -·. ••• . . . . -. • • • 
0.00~'1-,-.~,,-.-r-.,1-.-r-r•lro-.-r-,rol~ 

-3.0 -2.0 -1.0 .0 1.0 
log(Pu-239,240) 

Figure E3-21 b. Scatter plot for mercury versus log(Pu-239,240). 
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Figure E3-20a. Scatter plot for lead versus log(Cs-137). 
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Figure E3-20b. Scatter plot for lead versus log(Pu-239,240). 
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Figure E3-19a. Scatter plot for copper versus log(Cs-137). 
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Figure E3-19b. Scatter plot for copper versus log(Pu-239,240). 

Upper Los Alamos Canyon Reach Report E-71 

Statistical Analyses 

September 1998 



Statistical Analyses 

40~----------------------------~ 

. . . . . ... 
.. . . .. 

o~-r-.~~~~~~~~~.~~r-,~T.~~~~~ 

-1.0 .0 1.0 2.0 
log(Cs-137) 
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Figure E3-18a. Scatter plot for total chromium versus log(Pu-239,240). 
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Figure E3-17a. Scatter plot for cadmium versus log(Cs-137). 
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Figure E3-17b. Scatter plot for cadmium versus log(Pu-239,240). 
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Figure E3-16a. Scatter plot for antimony versus log(Cs-137). 
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Figure E3-16b. Scatter plot for antimony versus log(Pu-239,240). 
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Figure E3-15a. Scatter plot for uranium-238 versus log(Cs-137). 
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Figure E3-15b. Scatter plot for uranium-238 versus log(Pu-239,240). 
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Figure E3-14a. Scatter plot for uranium-235 versus log(Cs-137). 
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Figure E3-14b. Scatter plot for uranium-235 versus log(Pu-239,240). 
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Figure E3-13a. Scatter plot for uranium-234 versus log(Cs-137). 
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Figure E3-13b. Scatter plot for uranium-234 versus log(Pu-239,240). 
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Figure E3-12a. Scatter plot for thorium-232 versus log(Cs-137). 
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Figure E3-12b. Scatter plot for thorium-232 versus log(Pu-239,240). 
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Figure E3-11 a. Scatter plot for thorium-230 versus log(Cs-137). 
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Figure E3-11 b. Scatter plot for thorium-230 versus log(Pu-239,240). 
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Figure E3-10a. Scatter plot for thorium-228 versus log(Cs-137). 
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Figure E3-10b. Scatter plot for thorium-228 versus log(Pu-239,240). 

Appendix E 

September 1998 E-62 Upper Los Alamos Canyon Reach Report 



Appendix E 

40 -
-

30-

g 
() 

s 20-
0 
01 

E: -
.:! 
"E 

10-0 .... 
U5 

o- • 
I 

-1.0 

• 
.. . 
• ... 

. . . . . . . • . ·t. .. .... . .. ·~ 

I 

.0 
I 

1.0 
log(Cs-137) 

. . .. . 
. 

I 
2.0 

Figure E3-9a. Scatter plot for strontium-90 versus log(Cs-137). 
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Figure E3-9b. Scatter plot for strontium-90 versus log(Pu-239,240). 

Upper Los Alamos Canyon Reach Report E-61 

Statistical Analyses 

September 1998 



Statistical Analyses 

~ 
C3 
.s 
co 1-C') 
C\1 

0 

E 
::I ·c: 
0 
"S a: 

o-
• • 

. . 
• 

. . .. . . . . . . .. ... ._..... .. . . ... . 
I 

-1 . 0 
I 

.0 
I 

1.0 
log(Cs-137) 

. . . 
• 

I 

2.0 

Figure E3-8a. Scatter plot for plutonium-238 versus log(Cs-137). 
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Figure E3-7a. Scatter plot for tritium versus log(Cs-137). 
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Figure E3-6a. Scatter plot for europium-152 versus log(Cs-137). 

0.6 • -
• o.s-

• . - • • • • 0.4- • .. • 
~ • • • • 
() 

0.3-.3: • • • • C\1 -IJ') • • • 
E 0.2- • • ' •• • • • ::::l • ·a. • • 0 0.1- • ... • • ::::l • w • • • •• • 

' • • 
o.o- • ••• • • • 

• • •• • -0. 1 I I I I I 

-3.0 -2.0 -1.0 .0 1.0 
log(Pu-239,240) 

Figure E3-6b. Scatter plot for europium-152 versus log(Pu-239,240). 
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Figure E3·5a. Scatter plot for cobalt-60 versus log(Cs-137). 

o.2o-

• 0.15- • • • • • 

~ 
0.10-

(3 . 
s o.o5-
0 

~ . 
(5 

o.oo-.c 
0 
(j . 

-o.os-

• • ••• •• • • . - •• • ••• • • • • • • • • • • • • • • • . .,_ 
• • • • •• • • • '· • 

•• rl" • • • .. • • • • • • • • • • • • • .. • 
. 

-0.10- • 
I I I I I 

-3.0 -2.0 -1.0 .0 1.0 
log(Pu-239,240) 

Figure E3·5b. Scatter plot for cobalt-60 versus log(Pu-239,240). 
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Figure E3-4. Scatter plot for log(Cs-137) versus log(Pu-239,240). 
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Figure E3-3a. Scatter plot for cesium-134 versus log(Cs-137). 
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Figure E3-3b. Scatter plot for cesium-134 versus log(Pu-239,240). 
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Figure E3-2a. Scatter plot for americium-241 (gamma spectroscopy) versus log(Cs-137). 
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Figure E3-2b. Scatter plot for amercium-241 (gamma spectroscopy) versus log(Pu-239,240). 
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Figure E3-1a. Scatter plot for americium-241 (alpha spectroscopy) versus log(Cs-137). 
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Figures E3-1 through E3-15 show the relationships of cesium-137 or plutonium-239,240 with the other 
radionuclides identified as COPCs. Recall that "x" symbols shown on these plots represent nondetected 
values. Americium-241, plutonium-238, strontium-90, tritium (if two high nondetect values are eliminated), 
thorium-228, thorium-230, thorium-232, and uranium-235 tend to have better correlations with 
cesium-137 than with plutonium-239,240. Uranium-238 is the only radionuclide that tends to have a better 
correlation with plutonium-239,240 than with cesium-137. Interpretation of isotopic thorium correlations 
with cesium-137 or plutonium-239,240 is limited by the relatively small difference of isotopic thorium data 
from background data and the possible laboratory bias in the reach LA-3 isotopic thorium sample results. 
Likewise, the isotopic uranium sample results are only slightly different from background data, which 
makes the observation and interpretation of correlations more difficult. In general, the radionuclide scatter 
plots may show the variation in release history and presence of multiple contaminant sources for many of 
these radionuclides by not exhibiting strictly linear trends between the indicator COPCs and other 
radionuclide COPCs. The high frequency of results below background values for some radionuclides also 
affects the ability to identify correlations 

Figures E3-16 through E3-26 show the relationships of plutonium-239,240 with the inorganic COPCs. 
Recall that "x" symbols shown on some of these plots represent nondetected values. Antimony, cadmium,
and selenium are not detected with sufficient frequency to draw conclusions regarding possible 
collocation. Total chromium and total uranium tend to exhibit a better correlation with cesium-137 than 
with plutonium-239,240. Copper, lead, mercury, silver and zinc tend to have a better correlations with 
plutonium-239,240 than with cesium-137. Interpretation of the correlations for most inorganic chemicals is 
limited by the small differences observed from background concentrations. An improvement to the 
inorganic COPC correlation analysis may be to evaluate the correlation of residuals from an aluminum or 
iron regression analysis, which could enhance deviations from the background data set. 

Figures E3-27 through E3-49 show the relationships of plutonium-239,240 with the organic COPCs. 
Recall that "x" symbols shown on these plots represent nondetected values. No organic chemicals exhibit 
positive correlations with cesium-137 or plutonium-239,240. The relationships of the two detected PCBs 
(Aroclor-1254 and Aroclor-1260) with cesium-137 orplu'ltmium-239,240 are provided in Figures E3-27 
and E3-28. Aroclor-1254 is negatively correlated to cesium-137, wn1ch sugges~ a different contaminant 
source. The relationships of the four detected pesticides with cesium-137 or plu\onium-239,240 are 
provided in Figures E3-29 to E3-32, which also show negative correlations to cesium-137 (the correlation 
of 4,4'-DDE to cesium-137 is negative but not significant). The relationships of the 17 detected SVOCs 
(mostly polycyclic aromatic hydrocarbons [PAHs]) with cesium-137 or plutonium-239,240 are provided in 
Figures E3-33 to E3-49. None of the SVOCs are detected with sufficient frequency or concentration 
relative to detection limits to provide much meaningful information on possible collocation. In summary, 
the infrequent detection of SVOCs suggests that this chemical group is not a significant component of the 
COPCs observed in the upper Los Alamos Canyon sediments. No organic COPCs are clearly collocated 
with either cesium-137 or plutonium-239,240. 
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TABLE E3-1 

PEARSON AND SPEARMAN RANK CORRELATION VALUES1 

log(Cs-137) log(Pu-239,240) 

Signlf. Spearman Signlf. Signlf. Spearman Signlf. 
Pearson Prob. Rank Prob. Pearson Prob. Rank Prob. 

Analyte Count Correlation (p) Corr. (p) Count Correlation (p) Corr. (p) 

Antimony 27 0.610 0.001 0.713 <.0001 61 0.153 0.239 0.245 0.058 

Cadmium 37 0.452 0.005 0.634 <.0001 71 0.439 0.000 0.299 0.011 

Chromium, total 37 0.455 0.005 0.307 0.064 71 0.197 0.099 0.028 0.817 

Copper 37 -0.006 0.973 -0.006 0.974 71 0.548 0.000 0.623 <.0001 

Lead 37 0.406 0.013 0.252 0.133 71 0.692 0.000 0.728 <.0001 

Mercury 37 0.061 0.721 0.213 0.205 71 0.583 0.000 0.782 <.0001 
Selenium 37 -0.176 0.299 -0.150 0.375 71 0.524 0.000 o.6n <.0001 
Silver 37 -0.038 0.824 0.478 0.003 65 0.293 0.018 0.356 0.004 
Uranium 17 0.411 0.101 0.423 0.090 34 0.448 0.008 0.339 0.050 
Uranium, total 17 0.466 0.059 0.679 0.003 34 0.392 0.022 0.391 0.022 
Zinc 37 0.486 0.002 0.458 0.004 71 0.445 0.000 0.437 0.000 
Americium-241 b 107 0.349 0.000 0.603 <.0001 67 0.258 0.035 0.416 0.001 

Americium-241 35 0.761 0.000 0.757 <.0001 53 0.483 0.000 0.755 <.0001 

Cesium-134 41 0.256 0.107 0.182 0.254 30 -0.022 0.907 -0.082 0.668 

Cesium-13( N/Ac N/A N/A N/A N/A 91 0.317 0.002 0.710 <.0001 

Cobalt-60 114 0.002 0.983 -0.027 0.779 91 .0.349 0.001 .0.402 <.0001 

Europium-152 107 0.206 0.033 0.110 0.260 67 -0_02, 0.867 -0.023 0.854 

Plutonium-238 73 0.349 0.003 0.654 <.0001 177 0.237 0.002 0.629 <.0001 
Plutonium-239,240 73 0.035 0.768 0.484 <.0001 N/A NIA NJA N/A N/A 
Strontium-SO 63 0.612 0.000 0.731 <.0001 79 0.333 0.003 0.549 <.0001 

Thorium-228 23 0.469 0.024 0.618 0.002 40 0.366 0.020 0.388 0.013 

Thorium-230 23 0.567 0.005 0.625 0.001 40 0.345 0.029 0.294 0.065 

Thorium-232 23 0.526 0.010 0.608 0.002 40 0.358 0.023 0.325 0.041 

Tritium 25 0.228 0.273 0.338 0.098 41 0.470 0.002 0.420 0.006 

Uranium-234 37 0.469 0.003 0.404 0.013 64 0.409 0.001 0.387 0.002 
Uranium-235b 41 0.518 0.001 0.309 0.049 30 0.265 0.157 0.336 0.070 
Uranium-235 37 0.655 0.000 0.659 <.0001 64 0.149 0.239 0.092 0.471 
Uranium-238 37 0.381 0.020 0.334 0.044 64 0.427 0.000 0.367 0.003 
Aroclor-1254 23 -0.286 0.186 .0.556 0.006 38 0.046 0.786 0.210 0.205 
Aroclor-1260 23 -0.169 0.441 -0.153 0.485 38 0.095 0.570 0.014 0.932 
a-Chlordane 21 -0.314 0.166 .0.596 0.004 27 0.192 0.336 0.167 0.405 
y-Chlordane 21 -0.324 0.152 .0.596 0.004 27 0.191 0.341 0.167 0.405 
4,4'-DDE 21 0.401 0.072 -0.354 0.115 27 0.195 0.331 0.111 0.581 

4,4'-DDT 21 -0.408 0.067 .0.601 0.004 27 0.064 0.750 -0.013 0.948 

Acenaphthene 11 -0.206 0.544 0.233 0.491 11 -0.433 0.183 -0.132 0.698 
Anthracene 11 -0.047 0.891 0.109 0.750 11 -0.046 0.894 O.Q18 0.958 

Benz(a)anthracene 11 0.081 0.812 0.064 0.853 11 -0.242 0.474 -0.182 0.593 
Benzo(a)pyrene 11 0.196 0.563 0.109 0.750 11 -0.039 0.909 -0.127 0.709 

Benzo(b)fluoranthene 11 0.204 0.547 0.273 0.417 11 -0.131 0.701 ·0.118 0.729 

Benzo(g,h,i)perylene 11 -0.104 0.760 -0.205 0.545 11 0.248 0.463 0.319 0.339 

Benzo(k)fluoranthene 11 0.294 0.380 0.498 0.119 11 -0.261 0.439 0.069 0.841 

Chrysene 11 0.117 0.731 0.118 0.729 11 -0.182 0.593 -0.155 0.650 
Di-n-butylphthalate 9 -0.244 0.526 0.193 0.620 9 -0.560 0.117 -0.243 0.529 

Dibenz(a,h)anthracene 11 -0.206 0.543 -0.005 0.989 11 -0.337 0.312 0.069 0.841 

Dibenzofuran 9 -0.396 0.291 0.210 0.587 9 -0.429 0.249 0.084 0.830 

Fluoranthene 11 0.319 0.339 0.409 0.212 11 -0.126 0.713 -0.200 0.555 

Fluorene 11 0.045 0.897 0.343 0.303 11 -0.453 0.162 -0.087 0.800 

lndeno(1,2,3-cd)pyrene 11 0.091 0.791 0.087 0.800 11 -0.127 0.711 0.073 0.831 

Naphthalene 11 -0.175 0.608 0.178 0.600 11 -0.522 0.100 ·0.160 0.639 

Phenanthrene 11 0.529 0.094 0.538 0.088 11 0.103 0.764 ·0.041 0.905 

Pyrene 11 0.275 0.414 0.382 0.247 11 -0.085 0.805 -0.127 0.709 

a. Balded values indicate the most significant correlations for a COPC (between log[Cs-137) and log[Pu-239,240)). 
b. Analyzed by gamma spectroscopy 
c. N/A = not applicable (correlation analysis is not appropriate to the same analy1e) 
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E-3.0 COLLOCATION OF COPCs 

The collocation, or correlation of concentrations, of COPCs was evaluated through a series of figures. 
Five radionuclides (americium-241; cesium-137; plutonium-238; plutonium-239,240; and strontium-90) 
were selected as key radionuclides because of their abundance in upper Los Alamos Canyon sediments. 
Contaminant sources can be linked to two of these fives radionuclides. Cesium-137 can be used an 
indicator of releases from Technical Area (TA) -21 into DP Canyon. Plutonium-239,240 can be used as 
an indicator of releases from T A-1 and T A-21 outfalls that drain into Los Alamos Canyon. Thus, the 
concentration of other COPCs are evaluated against cesium-137 and plutonium-239,240 as indicator 
COPCs. 

E-3.1 Methods . 

To evaluate the collocation of COPCs, scatter plots were developed for each COPC versus cesium-137 
and plutonium-239,240. In these scatter plots the logarithm of the cesium-137 and plutonium-239,240 
data (log[Cs-137] and log[Pu-239,240]) are displayed as the x-axis values. The values on the x-axis are 
log-transformed so that the reader can better determine if the COPC concentrations displayed on they
axis exhibit correlation over the entire range of cesium-137 and plutonium-239,240 concentrations. These 
plots contain two types of symbols: the "x" symbols represent nondetected sample results, and the solid 
squares represent detected sample results. For radionuclides and inorganic COPCs the plots also show 
background results with the same symbols. Cesium-137 values less than log(Cs-137) of 0 represent 
background concentrations, and most log(Cs-137) <0 data presented on the scatter plots are either 
background samples or reach LA-1 samples. Plutonium-239,240 values less than log(Pu-239,240) of -1 
represent background values on the scatter plots, and almost none of the upper Los Alamos Canyon 
sediment samples are less than log(Pu-239,240) of -1. Collocation is suggested by observing an 
increasing trend in the COPC concentration values for increasing values of cesium-137 or 
plutonium-239,240 (especially for log[Cs-137]>0, or log[Pu-239,240] > -1). A lack of collocation is 
suggested by observing elevated COPC values associated with low cesium-137 (or -1 < log(Cs-137] < O) 
or plutonium-239,240 values (or -1 < log(Pu-239,240] < +1). 

To support the graphical analysis provided by the scatter plot matrix, both parametric and nonparametric 
correlations were calculated. The parametric, or Pearson's correlation coefficient, was calculated from the 
logarithm-transformed cesium-137 or plutonium-239,240 sample results. Pearson's correlation analysis 
yields a correlation coefficient and an associated measure of statistical significance (or p-value). The 
Spearman rank correlation analysis also provides a nonparametric correlation coefficient and an associated 
measure of statistical significance (or p-value). The correlation coefficients can potentially range between -1 
and +1. A correlation coefficient of zero suggests no correlation between the two measurements. A 
correlation coefficient of + 1 suggests a perfect positive relationship between the measurements. A 
correlation coefficient of -1 suggests a perfect negative relationship between the measurements. 

E-3.2 Results 

Table E3-1 provides the results of the correlation analysis between the log(Cs-137} or log(Pu-239,240) with 
the other COPCs. There are many statistically significant correlations between inorganic and radionuclides 
COPCs with either cesium-137 and plutonium-239,240. Correlations of most organic chemicals in the 
polychlorinated biphenyl (PCB)/pesticide group with cesium-137 are negative. Semivolatile organic 
compounds (SVOCs) do not exhibit significant correlations with either cesium-137 or plutonium-239,240. 
Typically, significant correlations are observed either with both indicator COPCs or with neither indicator 
COPC because there is a statistically significant correlation between log(Cs-137) and log(Pu-239,240) as 
shown in Table E3-1. The scatter plots that relate cesium-137 and plutonium-239,240 results to results from 
the other COPCs present more information and help interpret the practical importance of these correlations. 
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Figure E2-14. Box plot for uranium-235. 
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Figure E2-15. Box plot for uranium-238. 
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Figure E2-13. Box plot for uranium-234. 
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Figure E2-11. Box plot for thorium-232. 
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E-2.2.10 Thorium-230 

Thorium-230 was determined in samples collected from reaches LA-2 and LA-3. The box plot (Figure 
E2-10) and results of the statistical testing (Table E2-1) suggest that results from both reaches LA-2 and 
LA-3 are elevated relative to background data. The observation that thorium-230 elevated relative to 
background data is not surprising because total uranium has been identified as a COPC, and thorium-230 
is in the uranium decay chain. It is important to note that the reach LA-3 sample results are derived from a 
laboratory different than other thorium-230 sample results, which may suggest a possible laboratory bias 
for these data. However, because of the apparent differences between results from the reaches and 
background data, thorium-230 is retained as a COPC. 

E-2.2.11 Thorium-232 

Thorium-232 was determined in samples collected from reaches LA-2 and LA-3. The box plot (Figure 
E2-11) and results of the statistical testing (Table E2-1) suggest that results from reach LA-3 are elevated 
relative to background data. It is important to note that the reach LA-3 sample results are derived from a 
laboratory different than other thorium-232 sample results. However, because of the apparent differences 
between the LA-3 results and background data, thorium-232 is retained as a COPC. 

E-2.2.12 Tritium 

Tritium was determined in samples collected from reaches LA-2 and LA-3. The box plot (Figure E2-12} 
and results of the statistical testing (Table E2-1) suggest there are significant differences between one 
reach (LA-2) and background data. It is important to note that the two highest sample results for reach 
LA-2 are nondetected values-. However, even when those values are excluded, there is a small but 
statistically significant increase in concentration relative to background data for reach LA-2 samples. In 
addition, the maximum detected tritium result is collocated with the maximum cesium-137 result, 
supporting the inference that tritium is present as a contaminant. Thus, tritium is retained as a COPC. 

E-2.2.13 Uranium-234 

Results of the statistical testing (Table E2-1) suggest there are significant differences between some 
reach data for uranium-234 (LA-2) and background data. A review of the data plotted by reach (Figure 
E2-13) confirms these results. Thus, uranium-234 is retained as a COPC. 

E-2.2.14 Uranium-235 

Results of the statistical testing (Table E2-1) suggest there are significant differences between some 
reach data for uranium-235 (LA-2) and background data. A review of the data plotted by reach (Figure 
E2-14) confirms these results. Although no uranium-235 sample results are greater than the background 
value, uranium-235 is retained as a COPC because of the results of statistical testing and visual 
inspection of the box plot. 

E-2.2.15 Uranium-238 

Results of the statistical testing (Table E2-1) suggest there are significant differences betWeen some 
reach data for uranium-238 (LA-2) and background data. A review of the data plotted by reach (Figure 
E2-15) confirms these results. Thus, uranium-238 is retained as a COPC. 
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Figure E2-8. Box plot for strontium-90. 

g 
(.) 2 s 
co 
C\J 
C\J 

E: 
::::l 
·c 
0 

.J::. 
1-

. 
~ . 

BKG 

• --
LA-1 LA-2 

Reach 

Figure E2-9. Box plot for thorium-228. 
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Figure E2-7. Box plot for plutonium-239,240. 
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Figure E2-5. Box plot for europium-152. 
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E-2.2.4 Cobalt-60 

Cobalt-60 was detected in one sample collected from reach LA-2 and four samples collected from reach 
LA-3. Because cobalt-60 was not detected in the background samples, statistical testing is inappropriate. 
Figure E2-4 shows that reach LA-3 has three results that are marginally greater than the rest of the data, 
which appears to indicate a release of cobalt-60 into upper Los Alamos Canyon sediments. In addition, 
the magnitude of the cobalt-60 results in reaches LA-2 and LA-3 are greater than in reach LA-1. This 
difference could be due to the greater gamma activity from cesium-137 in samples collected from reaches 
LA-2 and LA-3, in addition to detection of cobalt-60 in reach LA-3 samples. The radionuclide evaluation 
method is to retain detected radionuclides as COPCs if there are no background data available for 
comparison. Thus, cobalt-60 is retained as a COPC. 

E-2.2.5 Europium-152 

Europium-152 was detected in one sample collected from reach LA-2 and two samples collected from 
reach LA-3. The detected results are within the range of nondetected europium-152 sample results. 
Because europium-152 was not detected in the background samples, statistical testing is inappropriate. 
Figure E2-5 shows that the magnitude of the europium-152 results in reaches LA-2 and LA-3 are greater 
than in reach LA-1. This difference could be due to the greater gamma activity from cesium-137 in 
samples collected from reach LA-2. The radionuclide evaluation method is to retain detected 
radionuclides as COPCs if there are no background data available for comparison. Thus, europium-152 is 
retained as a COPC. 

E-2.2.6 Plutonlum-238 

Results of the statistical testing (Table E2-1) indicate there are significant differences between 
plutonium-238 data from all three reaches and background data. A review of the data plotted by reach 
(Figure E2-6) confirms these results. Thus, plutonium-238 is retained as a COPC. 

E-2.2.7 Plutonium-239,240 

Results of the statistical testing (Table E2-1) indicate there are significant differences between 
plutonium-239,240 data from all three reaches and background data. A review of the data plotted by 
reach (Figure E2-7) confirms these results. Thus, plutonium-239,240 is retained as a COPC. 

E-2.2.8 Strontium-90 

Results of the statistical testing (Table E2-1) indicate there are significant differences between some 
reach data for strontium-90 (LA-2 and LA-3) and background data. A review of the data plotted by reach 
(Figure E2-8) confirms these results. Thus, strontium-90 is retained as a COPC. 

E-2.2.9 Thorium-228 

Thorium-228 was determined in samples collected from reaches LA-2 and LA-3. The box plot (Figure 
E2-9) and results of the statistical testing (Table E2-1) suggest that results from both reaches LA-2 and 
LA-3 are elevated relative to background data. It is important to note that the reach LA-3 sample results 
are derived from a laboratory different than other thorium-228 sample results, and the highest result in 
LA-3 could result from a laboratory bias. However, the LA-2 data also suggest a difference from 
background. Because of the apparent differences between results from the reaches and background 
data, thorium-228 is retained as a COPC. 
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Figure E2-2. Box plot for cesium-134. 
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Figure E2-3. Box plot for cesium-137. 
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Figure E2-1a. Box plot for americium-241 by alpha spectroscopy. 
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Figure E2-1 b. Box plot for americium-241 by gamma spectroscopy. 
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TABLE E2-1 

SUMMARY OF P-VALUES FROM WAS STATISTICAL TESTS 

Analyte Reach LA·1 Reach LA·2 Reach LA-3 

Americium-241 <0.001 8 <0.001 <0.001 

(alpha spectroscopy) 

Americium-241 no background detects no background detects no background detects 
(gamma spectroscopy) 

Cesium-134 no background detects no background detects no background detects 

Cesium-137 0.002 <0.001 <0.001 

Cobalt-60 no background detects no background detects no background detects 

Europium-152 no background detects no background detects no background detects 

Plutonium-238 <0.001 <0.001 <0.001 

Plutonium-239,240 <0.001 <0.001 <0.001 

Strontium-90 0.952 <0.001 0.002 

Thorium-228 N.A.b 0.045 0.004 

Thorium-230 N.A. 0.039 0.032 

Thorium-232 N.A. 0.058 0.012 

Tritium N.A. 0.004 0.884 

Uranium-234 0.509 0.032 0.422 

Uranium-235 0.998 0.041 0.664 
(alpha spectroscopy) 

Uranium-235 no background detects no background detects no background detects 
(gamma spectroscopy) 

Uranium-238 0.389 0.039 0.578 

a. Bolded values indicate that reach sample results are significantly greater than background 

b. N.A. =not available (no data for this analyte in this reach) 
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data is greater than that of the background data. The Gehan test WRS tests are most sensitive to 
detecting cases where most of the reach data are greater than the average or median value observed in 
the background data. The Gehan test differs from the WRS test by using a statistically robust method to 
rank nondetected sample results. Where there are no nondetected sample results, the Gehan test 
provides the same result as the WRS test. Additional discussions of these tests are presented in Ryti et 
al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) indicates 
that reach data are greater than background data, whereas a p-value of 1 indicates no difference 
between reach data and background data. If a p-value is less than some small probability (0.05), then 
there is some reason to suspect that site distribution may be elevated above the background distribution; 
otherwise, no difference is indicated. 

E-2.2 Results 

E-2.2.1 Americium-241 

Americium-241 was determined through two analytical methods: alpha spectroscopy and gamma 
spectroscopy. Alpha spectroscopy has lower detection limits and higher precision than gamma 
spectroscopy. Fewer samples were analyzed by alpha spectroscopy because the concentrations of 
americium-24 1 provided by the full-suite analyses indicated that the lower detection limit was not 
required. Americium-24 1 by alpha spectroscopy can be statistically compared with background data by 
the same method. Results of the statistical testing (Table E2-1) suggest there are significant differences 
between the alpha spectroscopy results and background data, and sample results from both methods 
showed detected values above background in all reaches (Figure E2-1a and E2-1b). Thus, americium-
24 1 is retained as a COPC. 

E-2.2.2 Cesium-134 

Cesium-1 34 was detected in a single sample collected in reach LA-2. Because cesium-134 was not 
detected in the background samples, statistical testing is inappropriate. Figure E2-2 shows that the 
magnitude of the cesium-134 results in reach LA-2 are greater than in LA-1 or LA-3. This difference could 
be due to the greater gamma activity from cesium-137 in samples collected from reach LA-2. The 
radionuclide evaluation method is to retain detected radionuclides as COPCs if there are no background 
data available for comparison. Thus, cesium-134 is retained as a COPC. 

E-2.2.3 Cesium-137 

Results of the statistical testing (Table E2-1) indicate there are significant differences between some 
reach data for cesium-137 (LA-2 and LA-3) and background data. A review of the data plotted by reach 
(Figure E2-3) confirms these results. Thus, cesium-137 is retained as a COPC. 
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E-2.0 STATISTICAL EVALUATIONS OF RADIONUCLIDE DATA 

The objective of this section is to present graphical analyses that compare radionuclide data from upper 
Los Alamos Canyon sediment samples with Laboratory background sediment data. These analyses are 
used to determine whether the reach data show evidence of contaminant releases through a systematic 
increase in concentration of one or more analytes over concentrations observed in the background data. 
Formal statistical analyses were also used to help determine which radionuclides should be retained as 
COPCs. 

E-2.1 Methods 

Two types of graphical analyses and statistical distribution shift tests were used to evaluate the 
concentrations of radionuclides in sediment samples collected from the upper Los Alamos Canyon 
reaches; the samples were compared with concentrations in background sediment samples. Each 
method is briefly discussed below. 

E-2.1.1 Comparisons of Radionuclide Data by Reach 

This comparison uses graphical displays called "box plots," which show the actual values for each 
radionuclide. The ends of each box represent the "interquartile" range of the data distribution, which is 
specified by the 25th percentile and 75th percentile of the data distribution. The horizontal line within each 
box is the median (50th percentile) of the data distribution. The horizontal line below each box represents 
the 1Oth percentile, and the horizontal line above each box represents the 90th percentile. Thus, each 
box indicates concentration values for the central half of the data, and concentration shifts can be readily 
assessed by comparing the boxes. If most of the data are represented by a single concentration value 
(usually the detection limit), the box is reduced to a single line. The horizontal line drawn across all the 
data groups represents the overall mean of all data (both reach and background data}. 

To the right of each box plot is another statistical graphic of the same data. This plot is known as a 
"normal quantile" plot that facilitates the interpretation of the statistical distribution of the data. For 
example, if the data originate from a normal statistical distribution, then the data (plotted as one of four 
symbols) will fall on a line. The normal quantile plot presents two types of information for each data group. 
A line is presented for each data group that is calculated based on the observed mean and standard 
deviation of the data. Also the actual sample results are plotted on the normal quantile scale, and line 
segments connect each result. 

In these statistical plots a different symbol is used for the laboratory results for each reach and for the 
BKG, and the symbols are used consistently in all statistical plots in this section. Background data are 
represented by a filled square, reach LA-1 data by a plus symbol, reach LA-2 data by an "x," and reach 
LA-3 data by a hollow square. 

E-2.1.2 Statistical Testing 

Because the data for these radionuclides do not appear to typically satisfy statistical assumptions of 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan or the 
Wilcoxon Rank Sum (WAS) tests were used for statistical testing. The purpose of these tests is to detect 
whether the reach data show evidence of contaminant releases through a systematic increase in 
concentration over that observed in the background sediment data. The Gehan and WRS tests pool 
reach and background data into one aggregate set and determine whether the average rank of reach 
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Figure E1·27a. Box plot for zinc. 
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Figure E1·27b. Scatter plot for zinc versus aluminum. 
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Figure E1-26a. Box plot for vanadium. 
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Figure E1-26b. Scatter plot for vanadium versus aluminum. 
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Figure E1-25c. Box plot for total uranium. 
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Figure E1-25d. Scatter plot for total uranium versus aluminum. 
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Figure E1-25a. Box plot for uranium. 
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Figure E1-25b. Scatter plot for uranium versus aluminum. 
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E-1.2.25 Uranium 

Uranium results were obtained by two analytical methods from samples collected in reach LA-1. One 
method produced an estimate of the "total uranium" in the sample, and the other produced an estimate of 
the "leachable uranium" {which will be referred to as "uranium"). Each type of uranium has a relevant 
sediment background data set for comparison. Statistical testing shows no difference between uranium 
results from the reaches and the background data set. A review of uranium data plotted by reach (Figure 
E1-25a) and versus aluminum (Figure E1-25b) confirms these results but does show some high uranium 
results for reach LA-2. Results of the statistical testing (Table E1-1) suggest that reach LA-2 total uranium 
results are greater than background values. Total uranium data plotted by reach (Figure E1-25c) and 
versus aluminum (Figure E1-25d) confirms these results. To further complicate the interpretation of the 
total uranium data for upper Los Alamos Canyon, it is noted that isotopic uranium analyses were obtained 
from samples in all three reaches. By using the specific activity of the isotopes (units of pCi/g), these 
isotopic measurements can be converted into a mass of total uranium. As discussed below (see Section 
E-2.2), these isotopic results confirm that reach LA-2 has concentrations of total uranium above 
background values. The isotopic uranium data also suggest that the maximum total uranium sample 
result for ·upper Los Alamos Canyon is from reach LA-2. The estimated total uranium concentrations from 
the maximum isotopic uranium results from each reach are 6.9 mg/kg in reach LA-1, 7.6 mg/kg in reach 
LA-2, and 5.5 mg/kg in reach LA-3. Thus, total uranium is identified as a COPC, and the measured total 
uranium results will be used in the site assessments. 

E-1.2.26 Vanadium 

Results of the statistical testing (Table. E 1-1) suggest there are no ditterences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-26a) and versus 
aluminum (Figure E1-26b) confirms these results. Thus, vanadium is not retained as a COPC. 

E-1.2.27 Zinc 

Results of the statistical testing (Table E1-1) suggest there are significant differences between some 
reach data (LA-2 and LA-3) and background data. A review of the data plotted by reach (Figure E1-27a) 
and versus aluminum (Figure E1-27b) confirms these results and also shows that some samples in reach 
LA-2 may have elevated zinc concentrations given the amount of aluminum present. Zinc is retained as a 
COPC because of sample results that are greater than the background value in reaches LA-2 and LA-3. 
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Figure E1-24a. Box plot for titanium. 
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Figure E1-24b. Scatter plot for titanium versus aluminum. 
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Figure E1-23a. Box plot for thallium. 
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Figure E1-23b. Scatter plot for thallium versus aluminum. 
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E-1.2.20 Selenium 

Selenium was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-20a) and the correlation of the nondetected values to aluminum (Figure E1-20b). It is important to 
recognize that most of the sample results that are apparently greater than the background value in 
reaches LA-1 and LA-2 are nondetected values. Because some detected sample results and detection 
limits are greater than the selenium background value of 0.3 mg/kg, selenium is retained as a COPC. 

E-1.2.21 Silver 

Silver was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-21a) and the correlation of the nondetected values to aluminum (Figure E1-21b). There is one sample 
result clearly greater than the background value for reach LA-2 (15.2 mg/kg in sample 04LA-97-0570). 
The remainder of the results are mostly nondetect values close to the silver background value of 1 mg/kg. 
Because some detected sample results and detection limits are greater than the silver background value 
of 1.0 mg/kg, silver is retained as a COPC. 

E-1.2.22 Sodium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-22a) and versus 
aluminum (Figure E1-22b) confirms these results. Thus, sodium is not retained as a COPC. 

E-1.2.23 Thallium 

Thallium was not detected in any reach sample, and all nondetected sample results were less than the 
thallium background value of 0.73 mg/kg (Figures E1-23a and E1-23b). Thus, thallium is not retained as a 
COPC. 

E-1.2.24 Titanium 

Titanium analytical results were obtained only from samples collected in reach LA-2. Results of the 
statistical testing (Table E1-1) suggest there are no differences between these reach data and sediment 
background data. A review of the data plotted by reach (Figure E1-24a) and versus aluminum (Figure 
E1-24b) confirms these results. Thus, titanium is not retained as a COPC. 
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Figure E1-17a. Box plot for mercury. 

0.35~--------------------------------~ 

o.3o-

0.25-

g 0.20-
Cl 

.s 
5 0.15-
!::? 
Q) 

~ 0.1 o-

• 

• • 

• • • • • . . .. 
D a 

+ ++.. • • 
o.o5- • -· *•. . .... ~--• •• • 

• 

D DD 

0.00 I I I I I I I 
0 2000 6000 10000 14000 

Aluminum (mg/kg) 
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Figure E1-16a. Box plot for manganese. 
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Figure E1-15a. Box plot for magnesium. 
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Figure E1-15b. Scatter plot for magnesium versus aluminum. 
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E-1.2.13 Iron 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-13a) confirms these 
results. The iron versus aluminum scatter plot (Figure E1-13b) suggests that one sample result in reach 
LA-2 could have elevated iron given the aluminum concentration measured in these samples. However, 
this high iron, low aluminum result is similar in composition to two background samples, which could 
suggest a sample that includes natural minerals, like magnetite, with high iron to aluminum ratios. 
Because the box plots and statistical testing suggest that iron concentrations are not different from 
background, iron is not retained as a COPC. 

E-1.2.14 Lead 

Results of the statistical testing (Table E 1-1) suggest there are significant differences between all reach 
data (LA-1, LA-2, and LA-3) and background data. A review of the data plotted by reach (Figure E1-14a) 
and versus aluminum (Figure E1-14b) confirms these results. Lead is retained as a COPC because of 
sample results greater than the background value in reaches LA-1, LA-2, and LA-3. 

E-1.2.15 Magnesium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-15a) and versus 
aluminum (Figure E1-15b) confirms these results. Thus, magnesium is not retained as a COPC. 

E-1.2.16 Manganese 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-16a) and versus 
aluminum (Figure E1-16b) confirms these results. Thus, manganese is not retained as a COPC. 

E-1.2.17 Mercury 

Mercury was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-17a) and the correlation of the nondetected values to aluminum (Figure E1-17b). Because some 
detected sample results and detection limits are greater than the mercury background value of 0.1 mg/kg, 
mercury is retained as a COPC. 

E-1.2.18 Nickel 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-18a) and versus 
aluminum (Figure E1-18b) confirms these results. Thus, nickel is not retained as a COPC. 

E-1.2.19 Potassium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-19a) and versus 
aluminum (Figure E1-19b) confirms these results. Thus, potassium is not retained as a COPC. 
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Figure E1-11b. Scatter plot for copper versus aluminum. 
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Figure E1-10b. Scatter plot for cobalt versus aluminum. 
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Figure E1-9b. Scatter plot for chromium versus aluminum. 

Appendix E 

0 2 3 

September 7 998 E-14 Upper Los Alamos Canyon Reach Report 



Appendix E Statistical Analyses 

6000-r------------------------------.-~--~~~--~--~~~--~~ 
.01 .05.10 .25 .50 .75 .9 95 .99 

Ci 
~ 

5000 

4000 

E 3ooo 
E 
:l 
Sl 2000 
11) 

(...) 

1000 

0 

• 

BKG LA-1 LA-2 LA-3 -3 -2 - 1 

Reach 
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Figure E1-8b. Scatter plot for calcium versus aluminum. 
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Figure E1-7a. Box plot for cadmium. 
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Figure E1-7b. Scatter plot for cadmium versus aluminum. 
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E-1.2.7 Cadmium 

Cadmium was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-7a) and the correlation of the nondetected values to aluminum (Figure E1-7b). It is important to 
recognize that the apparently elevated sample results in reaches LA-1 and LA-3 are all nondetected 
values. The apparent correlation of these nondetect sample results with aluminum could indicate an 
analytical interference with iron or aluminum. Because some detected sample results and detection limits 
are greater than the cadmium background value of 0.4 mglkg, cadmium is retained as a COPC. 

E-1.2.8 Calcium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-8a) and versus 
aluminum (Figure E1-8b) confirms these results. Thus, calcium is not retained as a COPC. 

E-1.2.9 Chromium, Total 

Results of the statistical testing (Table E 1-1) suggest reach LA-2 sample results are greater than 
background. A review of the data plotted by reach (Figure E1 -9a) and versus aluminum (Figure E1-9b) 
confirms these results. Thus, chromium is retained as a COPC. 

E-1.2.10 Cobalt 

Results of the statistical testing (Table E1-1} suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-1 Oa) confirms these 
results. The cobalt versus aluminum scatter plot (Figure E1-10b) suggests that five sample results in 
reach LA-1 could have elevated cobalt given the aluminum concentration measured in these samples. 
However, cobalt is not retained as a COPC because the box plots and statistical testing suggest that 
cobalt concentrations are not different from background. 

E-1.2.11 Copper 

Results of the statistical testing (Table E1-1) suggest there are significant differences between all reach 
data (LA-1, LA-2, and LA-3) and background data. A review of the data plotted by reach (Figure E1-11 a) 
and versus aluminum (Figure E1 -1 1 b) confirms these results but also shows that the overall magnitude of 
most background exceedances is small. Copper is retained as a COPC because of sample results 
greater than background the value in reaches LA-1, LA-2, and LA-3. 

E-1.2.12 Cyanide, Total 

Total cyanide analytical results were obtained from samples collected from reaches LA-2 and LA-3. 
Results of the statistical testing (Table E1-1) suggest there are no differences between these reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-12a) and versus 
aluminum (Figure E1-12b) confirms these results. Thus, total cyanide is not retained as a COPC. 

Upper Los Alamos Canyon Reach Report E-11 September 1998 



Statistical Analyses 

5 

Ci 4 
~ 
Cl .s 
c: e 3 
0 

CD 

2 

Appendix E 

BKG LA-1 LA-2 LA-3 -3 -2 - 1 0 2 3 

Reach Normal Quantile 
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Figure E1-5a. Box plot for beryllium. 
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Figure E1-5b. Scatter plot for beryllium versus aluminum. 
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Figure E1-4a. Box plot for barium. 
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Figure E1-4b. Scatter plot for barium versus aluminum. 
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Figure E1-3a. Box plot for arsenic. 

5-r------------------------------~ 
• 

-a 3- . . 
.:.:: . . ..._ • Cl • • 
g ., . 

• • 
(..) •• ·c: 2- • • • .... CJ) • •• + • (I) • • ..... • • <: • • • • • . . • 

1 ~ 
. \ • 
'• ... 

• • • • • 
1."' 

0 I I I I I I I 
0 2000 6000 10000 14000 

Aluminum (mg/kg) 

Figure E1-3b. Scatter plot for arsenic versus aluminum. 
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Figure E1-2a. Box plot for antimony. 
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Figure E1-2b. Scatter plot for antimony versus aluminum. 
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E-1.2.2 Antimony 

There are no antimony detects in any reach, thus statistical testing is not appropriate. Ten antimony 
sample results from request number (RN) 2104 (collected from reach LA-2) were rejected because of a 
serious quality control deficiency (see Appendix C for more information). The statistical plots show the 
range of the nondetected values by reach (Figure E1-2a) and the correlation of the nondetected values to 
aluminum (Figure E1-2b). Because some detection limits are greater than the antimony background 
value, antimony is retained as a COPC. There are some samples, within reaches LA-1 and LA-2, with 
detection limits less than the background value. Thus, it is quite likely that no antimony has been released 
into upper Los Alamos Canyon sediments. 

E-1.2.3 Arsenic 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-3a) and versus 
aluminum (Figure E1-3b) confirms these results. Thus, arsenic is not retained as a COPC. 

E-1.2.4 Barium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-4a) confirms these 
results. The barium versus aluminum scatter plot (Figure E1-4b) suggests that five sample results in 
reach LA-1 could have elevated barium given the aluminum concentration measured in these samples. 
However, barium is not retained as a COPC because the box plots and statistical testing suggest that 
barium concentrations are not different from background. 

E-1.2.5 Beryllium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-5a) confirms these 
results. The beryllium versus aluminum scatter plot (Figure E1-5b) suggests that two sample results in 
reach LA-1 could have elevated beryllium given the aluminum concentration measured in these samples. 
However, beryllium is not retained as a COPC because the box plots and statistical testing suggest that 

. beryllium concentrations are not different from background. 

E-1.2.6 Boron 

Boron analytical results were obtained from samples collected in reach LA-2. It is noted that all of the 
boron results were qualified as nondetect sample results because boron was found in the laboratory 
blank, which could suggest possible high laboratory bias for these samples. However, results of the 
statistical testing (Table E1-1) suggest there are no differences between these reach data and sediment 
background data. A review of the data plotted by reach (Figure E1-6a) and versus aluminum (Figure 
E1-6b) confirms these results. Thus, boron is not retained as a COPC. 
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TABLE E1·1 

SUMMARY OF THE P-VALUES FROM THE GEHAN STATISTICAL TESTING 

Analyte Reach LA·1 Reach LA·2 Reach LA-3 

Aluminum >0.999 0.879 0.345 

Antimony no background data no background data no background data 

Arsenic 0.971 0.437 0.976 

Barium 0.254 0.520 0.653 

Beryllium 0.169 0.568 0.528 

Boron N.A." 0.958 N.A. 

Cadmium N/Ab N/A N/A 

Calcium 0.290 0.718 0.345 

Chromium, total 0.981 0.017c 0.377 

Cobalt 0.161 0.653 0.243 

Copper <0.001 0.013 0.014 

Cyanide, total no reach data 0.987 0.984 

Iron >0.999 0.827 0.981 

Lead <0.001 <0.001 <0.001 

Magnesium 0.989 0.78 0.438 

Manganese 0.990 0.6343 0.907 

Mercury N/A N/A N/A 

Nickel >0.999 0.970 0.675 

Potassium >0.999 0.851 0.913 

Selenium N/A N/A N/A 

Silver N/A N/A N/A 

Sodium >0.999 0.630 0.994 

Thallium no background data no background data no background data 

Titanium N.A. 0.883 N.A. 

Uranium, total N.A. 0.007 N.A. 

Uranium N.A. 0.169 N.A. 

Vanadium 0.996 0.639 0.875 

Zinc 0.264 <0.001 0.025 

a. N.A. = not available (no data for this analyte in this reach) 

b. N/A =not applicable (statistical tests are not appropriate because of the high frequency of nondetected values) 

c. Bolded values indicate that reach sample results are significantly greater than background values. 
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release of any analyte through a systematic increase in concentration over that observed in the 
background data. The Gehan test pools site and background data into one aggregate set and determines 
whether the average rank of site data is greater than that of the background data. The Gehan test is most 
sensitive to detecting cases where most of the reach data are greater than the average or median value 
observed in the background data. More discussion of these tests is contained in Ryti et al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) indicates 
that reach data are greater than background data, whereas a p-value approaching 1 indicates no 
difference between reach data and background data. If a p-value is less than some small probability 
(0.05), then there is some reason to suspect that the reach statistical distribution may be elevated above 
the background distribution; otherwise, no difference is indicated. 

E-1.1.3 lnterelement Correlations 

One way to evaluate the applicability of Laboratory-wide background sediment data to reach sediment 
data is to evaluate the data through interelement correlations. Typically, there are significant correlations 
between major elements (aluminum, iron, and potassium) and trace elements (arsenic, beryllium, copper, 
nickel, vanadium, and zinc). The correlations are presented and the geochemical basis is discussed in 
Natural Background Geochemistry and Statistical Analysis of Selected Soil Profiles, Sediments, and 
Bandelier Tuff, Los Alamos, New Mexico (Longmire et al. 1995, 52227). For most inorganic chemicals, 
these strong correlations result in a consistent ratio of trace to major elements. A significantly elevated 
ratio of a given trace element to a major element can be used to indicate a release of that trace element. 
Scatter plots of trace elements to major elements are one way to visually display the ratios for 
background and reach data. Scatter plots of all inorganic chemicals versus aluminum are presented as a 
graphical assessment of the similarity between the reach data and the Laboratory-wide sediment 
background data. These plots show four groups of data: the Laboratory sediment background data, reach 
LA-1 data, reach LA-2 data , and reach LA-3 data. Aluminum was selected as the major element for these 
plots for two reasons. First, knowledge of Laboratory releases (see Section 1.3.2) have not implicated 
aluminum as a possible Laboratory contaminant. Second, the results of statistical testing of the upper Los 
Alamos Canyon reach data also suggest no evidence for aluminum concentrations to be shifted above 
background values (see Section E-1.2.1 ). 

E-1.2 Results 

The results of the statistical analyses are presented for each inorganic chemical, which includes 
discussion of statistical tests that compare sample results from each reach with sediment background 
data. 

E-1.2.1 Aluminum 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-1) confirms these 
results. Thus, aluminum is not retained as a chemical of potential concern (COPC). 
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APPENDIX E STATISTICAL ANALYSES 

E-1.0 STATISTICAL EVALUATIONS OF INORGANIC CHEMICAL DATA 

The objective of this section is to present detailed statistical and graphical analyses that compare 
inorganic chemical data from the upper Los Alamos Canyon reaches with Laboratory background data 
from sediments. These analyses are used to determine whether the reach data show evidence of 
contaminant releases through a systematic increase in concentration of one or more analytes over 
concentrations observed in the background data. 

E-1.1 Methods 

Three types of analyses were used to evaluate the concentrations of inorganic chemicals in the reach 
samples as compared with background data. The first type of analyses are graphical comparisons of 
reach and background sample results. Second, the results of formal statistical testing are presented. 
Third, relationships of inorganic chemicals to concentration of aluminum are graphically presented. Each 
of these methods is discussed below in more detail. 

E-1.1.1 Comparisons of Inorganic Chemical Data by Reach 

These comparisons use graphical displays called "box plots," which show the actual values for each 
inorganic chemical. The ends of each box represent the "interquartile" range of the data distribution, 
which is specified by the 25th percentile and 75th percentile of the data distribution. The horizontal line 
within each box is the median (50th percentile) of the data distribution. The horizontal line below each box 
represents the 1Oth percentile, and the horizontal line above each box represents the 90th percentile. 
Thus, each box indicates concentration values for the central half of the data, and concentration shifts 
can be readily assessed by comparing the boxes. If most of the data are represented by a single 
concentration value (usually the detection limit), the box is reduced to a single line. The horizontal line 
drawn across all the data groups represents the overall mean of all data (both reach and background 
data). 

To the right of each box plot is another statistical graphic of the same data. This plot is known as a 
"normal quantile" plot that facilitates the interpretation of the statistical distribution of the data. For 
example, if the data originate from a normal statistical distribution, then the data (plotted as one of four 
symbols) will fall on a line. The normal quantile plot presents two types of information for each data group. 
A line is presented for each data group that is calculated based on the observed mean and standard 
deviation of the data. Also the actual sample results are plotted on the normal quantile scale, and line 
segments connect each result. 

In these statistical plots a different symbol is used for the laboratory results for each reach and for the 
background data (BKG), and the symbols are used consistently in all statistical plots in this section. 
Background data are represented by a filled square, reach LA-1 data by a plus symbol, reach LA-2 data 
by an "x," and reach LA-3 data by a hollow square. 

E-1.1.2 Statistical Testing 

Because the data for these inorganic chemicals do not appear to typically satisfy conditions of statistical 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan test was 
used for statistical testing. The purpose of this test is to detect whether the reach data show evidence of a 
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TABLE 04-4 (continued) 

ANAL VTICAL RESULTS FOR ORGANIC COPCs IN SVOC SUITE IN UPPER LOS ALAMOS CANYON" 

Part 3 
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LA-2 West 04LA-96-0142 LA-0018 f1 Overbank 0-3 0.324 (U)b 0.324 (U) 0.324 (U) 0.036 (J)C 0.05 (J) 
LA-2 West 04LA-97-0052 LA-0092 c2 Overbank 5.5-12.5 0.01 (J-)d 0.19(J-) 0.2 (J-) 0.13 (J-) 0.25 (J-) 
DPCyn 04LA-96-0140 LA-0016 c2b Overbank 0-3 0.066 (J) 0.16 (J) 0.083 (J) 0.432 0.432 
LA-2 East 04LA-96-0143 LA-0019 c2 Overbank 0-6 0.329 (U) 0.132 (J) 0.329 (U) 0.193 (J) 0.341 
LA-2 East 04LA-96-0144 LA-0020 c2b Overbank 0-6 0.328 (U) 0.184 (J) 0.328 (U) 0.266 (J) . 0.476 

LA-2 East 04LA-96-0145 LA-0020 (0021) c2b Overbank 25-29 0.355 (U) 0.341 (J) 0.355 (U) 0.325 (J) 0.589 

LA-2 East 04LA-96-0146 LA-0022 c2 Overbank 0-3 0.329 (U) 0.266 (J) 0.329 (U) 0.33 0.576 

LA-2 East 04LA-96-0147 LA-0023 c1 Channel 0-4 0.324 (U) 0.324 (U) 0.324 (U) 0.156 (J) 0.206 (J) 

LA-2 East 04LA-96-0148 LA-0024 c3 Channel 0-6 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 

LA-2 East 04LA-96-0149 LA-0024 (0025) c3 Overbank 26-32 0.33 (U) 0.33 (U) 0.33 (U) 0.18 (J) 0.27 (J) 

LA-2 East 04LA-97-0053 LA-0022 (0039) c2 Overbank 8-12 0.011 (J-) 0.13 (J-) 0.11 (J-) 0.13 (J-) 0.13 (J-) 

LA-3 04LA-97-0143 LA-0109 c3 Overbank 16-19.5 (A)" (A) (A) (A) (A) 

LA-3 04LA-97-0144 LA-0109 c3 Overbank 16-19.5 (A) (A) (A) (A) (A) 

LA-3 04LA-97-0145 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) 

LA-3 04LA-97-0146 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) : -: (A) 

LA-3 04LA-97-0147 LA-0111 c2 Overbank 11-13.5 (A) (A) (A) (A) .r (A) 

LA-3 04LA-97-0148 LA-0114 c2 Overbank 6.5-12.5 (A) (A) (A) (A) (A) 

LA-3 04LA-97-0149 LA-0115 c3 Overbank 11-16 (A) (A) (A) (A) (A) 

, LA-3 04LA-97-0150 LA-0116 c1 Channel 0-2 (A) (A) (A) (A) (A) 

a. mglkg 
b. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quanlitallon limit or detection limit. 

c. J = The analyte was positively Identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 

d. J- =The analyte was positively Identified, and the reported value Is an estimate and likely biased low. 
e. R = The sample results are rejected because of serious deficiencies In the ability to analyze the sample and meet quality control criteria; presence or absence cannot be 
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TABLE 04-4 (continued) 

ANALYTICAL RESULTS FOR ORGANIC COPCs IN SVOC SUITE IN UPPER LOS ALAMOS CANYON8 

Part 2 
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LA-2 West 04LA-96-0142 LA-0018 f1 Overbank o-3 0.324 (U)b 0.324 (U) 0.324 (U) 0.324 (U) 0.047 0.053 (J)C 
LA-2 West 04LA-97-0052 LA-0092 c2 Overbank 5.5-12.5 0.017 (J-)d 0.073 (J-) 0.38 (U) NA" "NA 0.098 (J-) 
DPCyn 04LA-96-0 140 LA-0016 c2b Overbank o-3 0.325 (U) 0.261 (J) 0.325 (U) 0.036 (J) 0.055 0.489 
LA-2 East 04LA-96-0143 LA-0019 c2 Overbank o-6 0.329 (U) 0.223 (J) 0.329 (U) 0.329 (U) 0.329 (U) 0.384 
LA-2 East 04LA-96-0144 LA-0020 c2b Overbank o-6 0.328 (U) 0.313 (J) 0.328 (U) 0.328 (U) 0.037 0.562 

LA-2 East 04LA-96-0145 LA-0020 (0021) c2b. Overbank 25-29 0.355 (U) 0.361 0.355 (U) 0.355 (U) 0.055 . 0.662 

LA-2 East 04LA-96-0 146 LA-0022 c2 Overbank o-3 0.329 (U) 0.41 0.329 (U) 0.329 (U) 0.048 0.725 

LA-2 East 04LA-96-0147 LA-0023 c1 Channel o-4 0.324 (U) 0.128 (J) 0.324 (U) 0.324 (U) 0.324 (U) 0.226 (J) 
LA-2 East 04LA-96-0 148 LA-0024 c3 Channel o-6 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 

LA-2 East 04LA-96-0 149 LA-0024 (0025) c3 Overbank 26-32 0.33 (U) 0.164 (J) 0.33 (U) 0.33 (U) 0.053 0.296 (J) 

LA-2 East 04LA-97-0053 LA-0022 (0039) c2 Overbank 8-12 0.019 (J-) 0.076 (J-) 0.029 (J-) NA NA 0.1 (J-) 
LA-3 04LA-97-0143 LA-0109 c3 Overbank 16-19.5 (A)' (A) (A) (A) (A) (A) 

LA-3 04LA-97-0144 LA-0109 c3 Overbank 16-19.5 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0145 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0146 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0147 LA-0111 c2 Overbank 11-13.5 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0148 LA-0114 c2 Overbank 6.5-12.5 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0149 LA-0115 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0150 LA-0116 c1 Channel o-2 (A) (A) (H) (A) (A) (A) I 

a. mglkg 

b. U = The analyte was analyzed for but not detected. Reported value Is the sample-speclllc estimated quantitatlon limit or detection limit. 

c. J = The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

d. J- =The analyte was positively Identified, and the reported value Is an estimate and likely biased low. 

e. NA= oot aoo~'ed '"""' ba- J f. R = The sample results are reJected because of serious deficiencies In the ability to analyze the sample and meet quality control criteria; presence or absence cannot be 
verified. 
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ANAL YTICAL RESUL IS FOR ORGANIC COPCs IN SVOC SUITE IN UPPER LOS ALAMOS CANYON8 

Part 1 
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LA-2 West 04LA-96-0 142 LA-0018 f1 Overbank 0-3 0.324 (U)b 0.324 (U) 0.324 (U) 0.324 (U) 0.324 (U) 0.324 (U) 
LA-2 West 04LA-97-0052 LA-0092 c2 Overbank 5.5-12.5 0.23 (~~)c 0.03 (J-) 0.028 (J-) 0.065 (J-) 0.065 (J-) 0.38 (U) 
DPCyn 04LA-96-0140 LA-0016 c2b Overbank 0-3 0.067 (J)~ 0.096 (J) 0.204 (J) 0.271 (J) 0.365 0.178 (J) 
LA-2 East 04LA-96-0 143 LA-0019 c2 Overbank 0-6 0.329 (U) 0.037 (J) 0.192 (J) 0.243 (J) 0.332 0.146 (J) 
LA-2 East 04LA-96-0144 LA-0020 c2b Overbank 0-6 0.328 (U)~ 0.055 (J) 0.276 (J) 0.312(J) 0.483 0.205 (J) 
LA-2 East 04LA-96-0145 LA-0020 (0021) c2b Overbank 25-29 0.355 (UL.t 0.069 (J) 0.346 (J) 0.655 0.66 0.298 (J) 

-
LA-2 East 04LA-96-0146 LA-0022 c2 Overbank 0-3 0.329 (U) 0.064 (J) 0.368 0.393 0.622 0.288 (J) 
LA-2 East 04LA-96-0147 LA-0023 c1 Channel 0-4 0.324 (U) 0.047 (J) 0.127 (J) 0.128 (J) 0.174 (J) 0.324 (U) 
LA-2 East 04LA-96-0 148 LA-0024 c3 Channel 0-6 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 0.322 (U) 
LA-2 East 04LA-96-0149 LA-0024 (0025) c3 Overbank 26-32 0.33 (U) 0.044 (J) 0.136 (J) 0.15 (J) 0.253 (J) 0.33 (U) 

--
LA-2 East 04LA-97-0053 LA-0022 (0039) c2 Overbank 8-12 0.26 (J-) 0.026 (J-) 0.026 (J-) 0.059 (J-) 0.067 (J-) 0.47 (U) 
LA-3 04LA-97-0143 LA-0109 c3 Overbank 16-19.5 (A)" (A) (A) (A) (A) (A) -
LA-3 04LA-97-0144 LA-0109 c3 Overbank 16-19.5 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0145 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0146 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0147 LA-0111 c2 Overbank 11-13.5 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0148 LA-0114 c2 Overbank 6.5-12.5 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0149 LA-0115 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 
LA-3 04LA-97-0150 LA-0116 c1 Channel 0-2 (A) (A) (A) (A) (A) (A) 

a. mglkg 

b. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantltatlon limit or detection limit. 

c. J- = The analyte was positively Identified, and the reported value Is an estimate and likely biased low. 

d. J = The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

e. R = The sample results are rejected because of serious deficiencies In the ability to analyze the sample and meet quality control criteria; presence or absence cannot be 
verified. 
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TABLE D4-3 (continued) 

ANALYTICAL RESUL IS FOR ORGANIC COPCs IN PESTICIDE AND PCB SUITE IN UPPER LOS ALAMOS CANYON• 

C') ,. ,. Q -f. en:u en r- ID en 0 0 0 (") "" "" C ID 
D> 0 0 "TTID ~0 n n ;r ;r -:c.: -:c.: C"a> -" C3 a> D. 

~ ~ 0 - n -3 !:!.§· -•ID 0 6 6 g:;r 0-c 0!2. ~Q ?-g. a. a. no ii" c;· "0 IDID -;r 0 ~ :::J ;r "'a "' "' D> D> m ;r- <n "' :::J :::J ;:;- .,.. 0 ID ID 

LA-1 East 04LA-97-0623 LA-0185 c2 Overbank 0-9 0.089 (U)b 0.4 0.0022 (U) 0.0022 (U) 0.0045 (U) 0.014 
LA-2 West 04LA-96-0142 LA-0018 f1 Overbank 0-3 0.03 (U) 0.12 0.0016 (U) 0.0016 (U) 0.003 (U) 0.003 (U) 
LA-2 West 04LA-97-0052 LA-0092 c2 Overbank 5.5-12.5 0.038 (U) 0.19 NA" NA NA NA 
LA-2 West 04LA-97-0569 LA-0041 c2 Overbank 0-5 0.17 (U) 0.59 0.0021 (U) 0.0021 (U) 0.0042 (U) 0.02 
LA-2 West 04LA-97-0570 LA-0041 c2 Overbank 8-11 0.042 (U) 0.21 0.0021 (U) 0.0021 (U) 0.0042 (U) 0.01 
DPCyn 04LA-96-0140 LA-0016 c2b Overbank 0-3 0.031 (U) 0.025 0.0016 (U) 0.0016 (U) 0.0031 (U) 0.0031 (U) 
LA-2 East 04LA-96-0143 LA-0019 c2 Overbank Q-6 0.031 (U) 0.055 0.0016 (U) 0.0016 (U) 0.0031 (U) 0.0031 (U) 
LA-2 East 04LA-96-0144 LA-0020 c2b Overbank Q-6 0.032 (U) 0.051 0.0016 (U) 0.0016 (U) 0.0032 (U) 0.0032 (U) 
LA-2 East 04LA-96-0145 LA-0020 c2b Overbank 25-29 0.034 (U) 0.23 0.0018 (U) 0.0018 (U) 0.0034 (U) 0.0034 (U) 

(0021) 
LA-2 East 04LA-96-0146 LA-0022 c2 Overbank 0-3 0.032 (U) 0.05 0.0016 (U) 0.0016 (U) 0.0032 (U) 0.0032 (U) 
LA-2 East 04LA-96-0147 LA-0023 c1 Channel Q-4 0.03 (U) 0.016 0.0015 (U) 0.0015 (U) 0.003 (U) 0.003 (U) 
LA-2 East 04LA-96-0148 LA-0024 c3 Channel Q-6 0.031 (U) 0.042 0.0016 (U) 0.0016 (U) 0.0031 (U) 0.0031 (U) 

LA-2 East 04LA-96-0149 LA-0024 c3 Overbank 26-32 0.032 (U) 0.42 0.0017 (U) 0.0017 (U) 0.033 0.0032 (U) 
(0025) 

LA-2 East 04LA-97-0053 LA-0022 c2 Overbank 8-12 0.047 (U) 0.081 NA NA NA NA 
(0039) 

LA-3 04LA-97-0143 LA-0109 c3 Overbank 16-19.5 (A)d (A) (A) (A) (A) (A) 

LA-3 04LA-97-0144 LA-0109 c3 Overbank 16-19.5 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0145 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0146 LA-0110 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0147 LA-0111 c2 Overbank 11-13.5 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0148 LA-0114 c2 Overbank 6.5-12.5 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0149 LA-0115 c3 Overbank 11-16 (A) (A) (A) (A) (A) (A) 

LA-3 04LA-97-0150 LA-0116 c1 Channel 0-2 (R) (A) (A) (A) (A) (R) 

a. mglkg 
b. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit. 

c. NA = not analyzed 
d. A = The sample results are rejected because of serious deficiencies in the ability to analyze the sample and meet quality control criteria; presence or absence cannot be 

verified. 
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TABLE D4·3 

ANALYTICAL RESULTS FOR ORGANIC COPCs IN PESTICIDE AND PCB SUITE IN UPPER LOS ALAMOS CANYON" 
-

G') ,. ,. Q -f. en:o en r ., en 0 0 0 0 ~ c., 
"' 

0 0 ...,., 
~C n n ::r ::r -:.. C"Q> 

-3 _n C3 Q>Q. -·111 

~ ~ 0 -- n 02!. $:~ ~- ~r :::J-c 0 6 :::-::r C-c ..:.....:T a. a. no ii" c;· "'C : .. c 
::r-. :::J ::r a I\) I\) "' "' m c:;· l.n 01 :::J :::J .,.. 0 .. .. 

LA-1 Far West 04LA-97-0568 LA-0170 c2 Overbank 0-12 0.038 (U)b 0.038 (U) 0.0019 (U) 0.0019 (U) 0.0038 (U) 
LA-1 Far West 04LA-97-0579 LA-0171 c1 Channel 0-2 0.044 (U) 0.044 (U) 0.0022 (U) 0.0022 (U) 0.0044 (U) 
LA-1 Far West 04LA-97-0624 LA-0172 c3 Overbank 1.5-15.5 0.041 (U) 0.14 0.002 (U) 0.002 (U) 0.0058 
LA-1 West+ 04LA-97-0573 LA-0173 c2 Overbank 0-9.5 0.045 (U) 0.15 0.0022 (U) 0.0022 (U) 0.0045 (U) 
LA-1 West+ 04LA-97-0574 LA-0174 c1 Channel 0-2 0.042 (U) 0.042 (U) 0.0021 (U) 0.0021 (U) 0.0042 (U) 
LA-1 West+ 04LA-97-0575 LA-0175 c3 Overbank 0-7 0.037 (U) 0.11 0.0018 (U) 0.0018 (U) 0.0037 (U) 
LA-1 West+ 04LA-97-0576 LA-0175 c3 Overbank 7-15.5 0.037 (U) 0.097 0.0018 (U) 0.0018 (U) 0.0055 
LA-1 West+ 04LA-97-0577 LA-0175 c3 Overbank 15.5-20.5 1.5 0.36 (U) 0.0018 (U) 0.0018 (U) 0.0036 (U) 
LA-1 West 04LA-97-0237 LA-0141 c3? (f1 ?) Overbank 4-14 0.19 0.04 (U) NN NA NA 
LA-1 West 04LA-97-0571 LA-0143 c3 Overbank 13-21 0.046 (U) 0.066 0.0023 (U) 0.0023 (U) 0.0046 (U) 
LA-1 West 04LA-97-0590 LA-0176 f1 Overbank 0-6.5 1.3 0.37 (U) 0.0019 (U) 0.0019 (U) 0.0037 (U) 
LA-1 West 04LA-97-0625 LA-0178 c2 Overbank 0-7.5 0.04 (U) 0.04 (U) 0.0072 0.0068 0.004 (U) 
LA-1 West 04LA-97-0236 LA-0141 c3? (f1 ?) Overbank 0-4 0.16 0.042 (U) NA NA NA 
LA-1 West 04LA-97-0245 LA-0146 c3 Overbank 19.5-28 0.44 0.088 (U) NA NA NA 
LA-1 Central 04LA-97-0255 LA-0151 f1 Overbank 0-7 0.47 0.076 (U) NA NA NA 
LA-1 Central 04LA-97·0256 LA-0151 f1 Overbank 7-11.5 0.037 (U) 0.043 NA NA NA 
LA-1 Central 04LA-97-0257 LA-0151 f1 Overbank 11.5-14.5 0.037 (U) 0.037 (U) NA NA NA 
LA-1 Central 04LA-97-0602 LA-0179 c2 Overbank 0-9.5 0.56 0.36 0.0023 (U) 0.0023 (U) 0.0045 (U) 

LA-1 Central 04LA-97-0613 LA-0181 c3 Overbank 0-4 0.2 (U) 0.38 0.0024 (U) 0.0024 (U) 0.0085 

LA-1 East 04LA·97-0272 LA-0158 f1 Overbank 0-13.5 0.04 (U) 0.052 (J+)d NA NA NA 
LA-1 East 04LA·97-0273 LA-0158 f1 Overbank 13.5-19 0.04 (U) 0.04 (U) NA NA NA 
LA-1 East 04LA-97-0279 LA-0162 c3 Overbank 12.5-18.5 0.39 (U) 1 NA NA NA 
LA-1 East 04LA-97·0572 LA-0160 f1 Overbank 0-10.5 0.042 (U) 0.076 0.0021 (U) 0.0021 (U) 0.0085 

LA-1 East 04LA-97-0622 LA-0186 c3 Overbank Q-7 0.083 (U) 0.16 0.0021 (U) 0.0021 (U) 0.0042 (U) 

a. mglkg 
b. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit. 
c. NA = not analyzed 
d. J+ = The analyte was positively Identified, and the reported value Is an estimate and likely biased high. 
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TABLE 04-2 (continued) 

ANALYTICAL RESUL IS FOR RADIONUCLIDE COPCs IN UPPER LOS ALAMOS CANYON"·b,c 

~ 
m ;} ;} ;} c c 

Vl:n ,.... 0 
c ;;; ;;; 

c "' 
(JI 0 0 ~ 0 

"' 
0 =li' 0 ~ ~ ::1 ::1 .,..., 

-3 -!;: ;::· tT 
.., ;::· ;::· ;::· ;::· ;::· mg. ~g. ... 2' c.., c_ !. ::I' 3 'il 'il 3 'il no i&' c;· 

~ !. "' "' ~~ ::1 "' "' "' ~ C> 
tn "' 

.., .., 
~ !;: ... ... C> "' 

DP Canyon 04LA-96-0140 LA-0016 0-3 0.12 (U)d 0.12 (U) 0.59 (U) 1.93 2.2 2.11 2.8 0.15 
LA-2 East 04LA-96-0143 LA-0019 0-6 0.14 (U) 0.06 (U) 0.47 (U) 1.9 1.8 1.98 1.7 0.14 
LA-2 East 04LA-96-0 144 LA-0020 0-6 0.08 (U) 0.11 (U) 0.34 (U) 1.86 1.66 1.82 1.7 0.12 

LA-2 East 04LA-96-0145 LA-0020 25-29 0.14 (U) 0.08 (U) 0.45 (U) 2.104 2.442 2.016 2.2 0.15 
LA-2 East 04LA-96-0 146 LA-0022 0-4 0.11 (U) 0.08 (U) 0.45 (U) 1.85 1.69 1.87 1.7 0.13 

LA-2 East 04LA-96-0 14 7 LA-0023 0-4 0.18 0.1 (U) 0.35 (U) 1.36 1.16 1.3 1.2 0.11 

LA-2 East 04LA-96-0 148 LA-0024 0-6 0.08 (U) 0.08 (U) 0.36 (U) 1.182 1.131 1.115 0.87 0.1 

LA-2 East 04LA-96-0 149 LA-0024 26-32 0.13 (U) 0.12 (U) 0.41 (U) 1.749 1.95 1.947 2.4 0.15 

LA-2 East 04LA-97-0053 LA-0022 8-12 NA' 0.012 (U) 0.01 (U) NA NA NA 2.16 0.186 

LA-2 East 04LA-97-0068 LA-0106 21.5-31 NA 0.116 0.049 (U) NA NA NA NA NA 

LA-2 East 04LA-97-0075 LA-0105 7.5-12 NA 0.024 (U) 0.474 () NA NA NA NA NA 

LA-3 04LA-97-0105 LA-0110 0-5 NA 0.192 0.281 (U) NA NA NA NA NA 

LA-3 04LA-97-0112 LA-0114 0-6.5 NA 0.206 0.372 (U) NA NA NA NA NA 

LA-3 04LA-97-0116 LA-0115 0-5 NA 0.181 0.198 (U) NA NA NA NA NA 

LA-3 04LA-97-0120 LA-0117 4-11 NA 0.12 0.49 (U) NA NA NA NA NA 

LA-3 04LA-97 -0132 LA-0111 0-6.5 NA -0.036 (U) 0.383 NA NA NA NA NA 

LA-3 04LA-97-0133 LA-0111 6.5-11 NA 0.074 (U) 0.525 NA NA NA NA NA 

LA-3 04LA-97-0141 LA-0109 31.5-34.5 NA 0.039 (U) 0.492 NA NA NA NA NA 

LA-3 04LA-97-0143 LA-0109 16-19.5 0.034 (U) 0.062 (U) 0.178 (U) 2.03 1.63 1.8 1.61 0.111 

LA-3 04LA-97-0144 LA-0109 16-19.5 0.031 (U) -0.036 (U) -0.145 (U) 2.09 1.86 2.06 1.61 0.093 

LA-3 04LA-97 -0145 LA-0110 11-16 0.033 (U) 0.038 (U) -0.05 (U) 1.93 1.49 1.84 1.29 0.036 (U) 

LA-3 04LA-97-0146 LA-0110 11-16 0.029 (U) 0.013 (U) -0.068 (U) 1.7 1.9 1.8 1.23 0.125 

LA-3 04LA-97-0147 LA-0111 11-13.5 -0.056 (U) 0.081 (U) -0.037 (U) 2.9 2.61 2.64 1.94 0.109 

LA-3 04LA-97-0148 LA-0114 6.5-12.5 0.09 (U) 0.105 (U) 0.065 (U) 2.01 1.97 2.25 1.68 0.117 

LA-3 04LA-97 -0149 LA-0115 11-16 0.019 (U) -0.009 (U) -0.07 (U) 2.08 1.7 1.99 1.13 0.143 

LA-3 04LA-97-0150 LA-0116 0-2 0.019 (U) 0.04 (U) 0.013 (U) 0.728 0.574 0.703 0.386 0.025 (U) 

a. Gamma spectroscopy analyses are only included lor select samples, specifically those samples where either cesium-134, cobalt-60, or europium·152 were detected. 

b. Results lor amerlcium-241; ceslum-137; plutonlum-238; plutonium-239,240; and strontium-90 are presented in Tables 3.3-1, 3.3-4, and 3.3-7. 

c. pCVg 
d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quanlilalion limit or detection limit. 

e. J = The analyte was positively Identified, and the associated numerical value is estimated to be more uncertain than would normally be expected lor thai analysis. 

f. NA = not analyzed 
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TABLE 04-2 

ANALYTICAL RESUL IS FOR RADIONUCLIDE COPCs IN UPPER LOS ALAMOS CANYONa.b.c 

m 
m ;;) ;;) ;;) c c cn:u n c iii iii 

~ 
r- 0 ~ ~ ~ &!: 0 -:::li' 0 :I :I 

6~ -!;: 2" "' "t:l 2' 2' 2' 2' 2' ji!} Ill 2' o_ ~1 ! = ~ 3 3 3 3 no iS' 0 d. 3 ,.:, ,.:, ,.:, ,.:, :::r-. ::. 
~ 0 ~ 

.., .., ..., ..., 
~ ~ "' CD 0 .., 

N 

LA-1 Far West 04LA-97-0568 LA-0170 0-12 0.0494 (U)d 0.0188 (U) 0.0644 (U) NA" NA NA 0.634 0.027 

LA-1 Far West 04LA-97-0579 LA-0171 0-2 -0.009 (U) -0.0586 (U) 0.1899 (U) NA NA NA 0.457 0.0187 (U) 
LA-1 Far West 04LA-97·0624 LA-0172 1.5-15.5 0.0278 (U) -0.1048 (U) 0.0926 (U) NA NA NA 1.12 0.066 

LA-1 West+ 04LA-97-0573 LA-0173 0-9.5 NA NA NA NA NA NA 1.53 0.097 

LA-1 West+ 04LA-97-0574 LA-0174 0-2 NA NA NA NA NA NA 0.336 0.028 

LA-1 West+ 04LA-97-0575 LA-0175 0-7 NA NA NA NA NA NA 0.854 0.046 

LA-1 West+ 04LA-97-0576 LA-0175 7,-15.5 NA NA NA NA NA NA 1.224 0.089 

LA-1 West+ 04LA-97-0577 LA-0175 15.5-20.5 NA NA NA NA NA NA 1.8 0.086 

LA-1 West 04LA-97-0236 LA-0141 Q-4 NA NA NA NA NA NA 1.018 0.039 

LA-1 West 04LA-97-0237 LA-0141 4-14 NA NA NA NA NA NA 1.42 0.054 

LA-1 West 04LA-97 -0571 LA-0019 13-21 0.0359 (U) -0.0475 (U) 0.1327 (U) NA NA NA 1.7 0.091 

LA-1 West 04LA-97-0590 LA-0176 Q..-£.5 -0.0133 (U) 0.0489 (U) 0.0047 (U) NA NA NA 1.98 0.106 

LA-1 West 04LA-97-0625 LA-0178 0-7.5 -0.0177 (U) 0.1467 (U) 0.0728 (U) NA NA NA 1.55 0.072 

LA-1 Central 04LA-97-0602 LA-0179 0-9.5 -0.108 (U) -0.04 (U) 0.071 (U) NA NA NA 1.346 0.05 

LA-1 Central 04LA-97-0613 LA-0181 Q-4 ·0.0582 (U) 0.0073 (U) 0.0344 (U) NA NA NA 1.315 0.038 

LA-1 East 04LA-97-0272 LA-0158 0-13.54 NA NA NA NA NA NA 1.64 0.073 

LA-1 East 04LA-97-0273 LA-0158 13.5-19 NA NA NA NA NA NA 1.244 0.057 

LA-1 East 04LA-97-0572 LA-0160 0-10.5 -0.0379 (U) -0.0307 (U) 0.1009 (U) NA NA NA 2.28 0.098 

LA-1 East 04LA-97-0622 LA-0186 0-7 0.0084 (U) 0.0069 (U) -0.0697 (Ul NA NA NA 2.27 0.146 

LA-1 East 04LA-97 -0623 LA-0185 0-9 -0.0493 (U) 0.0164 (U) 0.0551 (U) NA NA NA 1.257 O.D18 (U) 

LA-2 West 04LA-96-0 141 LA-0017 0-3 0.09 (U) 0.09 (U) 0.39(U) 1.01 1.1 1.04 1.1 0.1 

LA-2West 04LA-96-0142 LA-0018 0-3 0.1 (U) 0.16 (U) o.a11 cu) 1.71 1.85 1.78 2.2 0.15 

LA-2 West 04LA-97 -0052 LA-0092 5.5-12.5 NA 0.055 (U) 0.094 (U) NA NA NA 0.968 0.088 

LA-2 West 04LA-97 -0569 LA-0041 0-5 NA NA NA NA NA NA 1.43 0.052 

LA-2 West 04LA-97 -0570 LA-0041 8-11 NA NA NA NA NA NA 2.6 0.103 

a. Gamma spectroscopy analyses are only included for select samples, specifically those samples where either ceaium-134, cobalt-60, or europium-152 were detected. 

b. Results for americium-241; cesium-137; plutonium-238; plutonium-239,240; and strontium-90 are presented in Tables 3.3·1, 3.3-4, and 3.3-7. 

c. pCilg 

d. U = The analy1e was analyzed for but not detected. Reported value is the sample-specifiC estimated quantitalion limit or detection limit. 

e. NA = not analyzed 

1 f. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
·--- -- ----·-·-
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TABLE 04-1 (continued) 

ANALYTICAL RESUL IS FOR INORGANIC COPCs IN UPPER LOS ALAMOS CANYON8 

UJ::c 
C) 

)>o (") r- ID UJ (") ;c UJ 
C ID UJ 0 0 "'""' ~C :::1 II> ;r (") ID UJ C"C» II> _n C3 !1>0. a. 0 0 r- ID ii" ..., n -3 !:!. ~r 

-·rD 3' "C ID 

" < :::::r c-c c~ :a.o ?-s ~. 3 "i II> :::1 
c;· 

_ .... 
ID ID 0 a. c c:· ID no ii" "C -::r c ;::· .... 

:;r-. ::I ::r "'a :::1 3 3 
.... -< 3 r;· '< 

LA-1 East 04LA-97-0623 LA-0185 c2 Overbank 0-9 0.46 (U)b 0.03 (U) 10.1 11.4 (J+)" 3oW 0.1 1.1 (U) 0.09 (U) 
LA-2West 04LA-96-0 141 LA-0017 c1 Channel 0-3 (R)' 0.2 (U) 4.4 2.9 12.2 0.02 (U) 0.2 (U) 0.1 (U) 
LA-2West 04LA-96-0142 LA-0018 11 Overbank 0-3 (R) 0.2 (U) 5.5 4.9 18.8 0.05 0.23 0.1 (U) 
LA-2West 04LA-97-0052 LA-0092 c2 Overbank 5.5-12.5 12 (UJ)0 0.6 (U) 10 10 27 0.12(UJ) 1.2 (U) 2.4 (U) 
LA-2West 04LA-97-0569 LA-0041 c2 Overbank 0-5 0.43 (U) 0.06 11 8 (J+) 30.1 (J) 0.16 0.87 (U) 0.09(U) 
LA-2 West 04LA-97-0570 LA-0041 c2 Overbank 8-11 0.43(U) 0.03 19.5 12.5 (J+) 46.9 (J) 0.31 1 (U) 15.8 
DPCyn 04LA-96-0140 LA-0016 c2b Overbank 0-3 (R) 0.2(U) 5.8 7.7 42.4 0.03 0.2 (U) 0.1 (U) 
LA-2 East 04LA-96-0 143 LA-0019 c2 Overbank 0-6 (R) 0.2 (U) 4.8 4.8 23 0.02 (U) 0.28 0.1 (U) 
LA-2 East 04LA-96-0144 LA-0020 c2b Overbank 0-6 (R) 0.2 (U) 6.7 4.7 24.4 0.02(U) 0.2 (U) 0.1 (U) 
LA-2 East 04LA-96-0145 LA-0020 (0021) c2b Overbank 25-29 (R) 0.2 (U) 18.9 9.3 36.1 0.06 0.37 0.1 (U) 
LA-2 East 04LA-96-0146 LA-0022 c2 Overbank 0-3 (R) 0.2 (U) 6.5 6.6 29.3 0.02 (U) 0.25 0.1 (U) 
LA-2 East 04LA-96-0 14 7 LA-0023 c1 Channel 0-4 (R) 0.2 (U) 6.3 3 14.3 0.02 (U) 0.2 (U) 0.1 (U) 
LA-2 East 04LA-96-0148 LA-0024 c3 Channel 0-6 (R) 0.2 (U) 4.7 2.8 12.8 0.02 (U) 0.2 (U) 0.1 (U) 

LA-2 East 04LA-96-0149 LA-0024 (0025) c3 Overbank 26-32 (R) 0.2 (U) 38.4 13.9 61.9 0.14 0.65 0.1 (U) 

LA-2 East 04LA-97-0053 LA-0022 (0039) c2 Overbank 8-12 14(UJ) 0.89 7.8 7.1 51 0.14 (UJ) 1.4 (U) 2.7 (U) 

LA-3 04LA-97-0143 LA-0109 c3 Overbank 16-19.5 6.5(UJ) 0.54 (U) 10.6 10.5 36.9 0.05(U) 0.3(UJ) 1.9 (U) 

LA-3 04LA-97-0144 LA-0109 c3 Overbank 16-19.5 6.4 (UJ) 0.53 (U) 12.2 11.6 44.2 0.05 (U) 0.25 (UJ) 1.9 (U) 

LA-3 04LA-97-0145 LA-0110 c3 Overbank 11-16 5.8 (UJ) 0.48(U) 4.3 5 19.4 0.05 (U) 0.24 (UJ) 1.7 (U) 

LA-3 04LA-97-0146 LA-0110 c3 Overbank 11-16 5 (UJ) 0.41 (U) 4.9 5.2 22.3 0.05(U) 0.27 (UJ) 1.5 (U) 

LA-3 04LA-97-0147 LA-0111 c2 Overbank 11-13.5 6.1 (UJ) 0.51 (U) 5 6.2 22.8 0.14 0.28 (UJ) 1.8 (U) 

LA-3 04LA-97-0148 LA-0114 c2 Overbank 6.5-12.5 6.3 (UJ) 0.52 (U) 7.5 15.4 32.6 0.05 (U) 0.29 (UJ) 1.8 (U) 

LA-3 04LA-97-0149 LA-0115 c3 Overbank 11-16 6(UJ) 0.5(U) 5.7 6.2 21.4 0.05 (U) 0.26 (UJ) 1.8 (U) 

LA-3 04LA-97 -0150 LA-0116 c1 Channel 0-2 5.1 (UJ) 0.42 (U) 2.2 3.2 6 0.05 (U) 0.24 (UJ) 1.5 (U) 

a. mg/kg 

b. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation Nmit or detection limit. 

c. J+ = The analyte was positively identified, and the reported value Is an estimate and likely biased high. 

d. J = The analyte was positively identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

e. NA = not analyzed 

f. A= The sample results are rejected because of serious deficiencies in the abilily to analyze the sample and meet quality control criteria; presence or absence cannot be verified. 

g. UJ = The analyte was analyzed for but not detected. Reported value Is an estimate of the sample-specific quantitation limit or detection limit. 
-·-- --- -
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TABLE 04-1 

ANALYTICAL RESULTS FOR INORGANIC COPCs IN UPPER LOS ALAMOS CANYON8 

ln:JJ 
Gl 0 ,.... ID (f) )> 0 3: (f) 

C ID (f) 
0 0 ..,"' ::J "' ::r 0 ID 

C'"Q> "' _n C3 m9: _c - a. 0 0 ,.... ID tO - n -3 -·ID 3' "' ;:; :J:::r c-o c~ $:Q !2.3 ::J-o 3 3 "0 

"' ::J 
c;· ..:.-:r 0 c:· ~ a. c no iii" "0 ID ID c:· -< c: 

:;T-. :::1 ::T "';a ::J 3 3 ;:;· '< 3 

L.A-1 FarWest 04L.A-97 -0568 L.A-0170 c2 Overbank 0-12 0.39 (U)b 0.02 (U) 3.5 13.5 (J+)' 39.3 (J)d 0.01 (U) 0.76 (U) 
L.A-1 FarWest 04L.A-97-0579 L.A-0171 C1 Channel 0-2 0.45 (U) 0.03 (U) 1.3 (U) 7.8 (J+) 10.8 (J) 0.01 (U) 0.58 (U) 
L.A-1 Far West 04L.A-97 -0624 L.A-0172 c3 Overbank 1.5-15.5 0.42 (U) 0.02 (U) 3.4 5 (J+) 16.3 (J) 0.01 0.66 (U) 
L.A-1 West+ 04L.A-97-0573 L.A-0173 c2 Overbank 0-9.5 0.46 (U) 0.03 (U) 6.5 6.4 (J+) 41.2 (J) 0.03 1 (U) 
L.A-1 West+ 04L.A-97-0574 LA-0174 c1 Channel 0-2 0.43(U) 0.03 (U) 2.3 6.8 (J+) 7.4 (J) 0.01 (U) 0.33(U) 
L.A-1 West+ 04L.A-97-0575 L.A-0175 c3 Overbank 0-7 0.38 (U) 0.02 (U) 6.2 9.3 (J+) 37.4 (J) 0.01 0.63 
L.A-1 West+ 04L.A-97 -0576 L.A-0175 c3 Overbank 7-15.5 0.37 (U) 0.02 (U) 3.9 8.8 (J+) 34 (J) 0.03 0.58 (U) 
L.A-1 West+ 04L.A-97-0577 L.A-0175 c3 Overbank 15.5-20.5 0.37 (U) 0.02 (U) 3.5 7 (J+) 29 (J) 0.09 0.55 (U) 
L.A-1 West (u) 04L.A-97 -0236 L.A-0141 c3? (11?) Overbank 0-4 8.8(U) 0.76 (U) 4.3 6.1 28.6 0.06 (U) 0.65 (U) 
L.A-1 West (u) 04L.A-97 -0237 L.A-0141 c3? (11?) Overbank 4-14 8.7 (U) 0.75 (U) 3.9 11.3 36.8 0.06 (U) 0.51 (U) 
LA-1 West (u) 04L.A-97-0571 L.A-0143 c3 Overbank 13-21 0.47 (U) 0.03 (U) 5 7.2 (J+) 39.2 (J) 0.06 0.68 (U) 
L.A-1 West (u) 04L.A-97-0590 L.A-0176 11 Overbank 0-6.5 0.38 (U) 0.02 (U) 3.4 6.4 (J+) 19 (J) 0.03 0.77 (U) 
L.A-1 West (u) 04L.A-97 -0625 L.A-0178 c2 Overbank 0-7.5 0.41 (U) 0.02 (U) 4.8 13.1 (J+) 43.7 (J) 0.05 0.89 (U) 
LA-1 West (d) 04L.A-97 -0243 LA-0146 c3 Overbank 0-11 8.4 (U) 0.73 (U) 4.7 8.5 40.4 0.06 (U) 0.65 (U) 
L.A-1 West (d) 04L.A-97 -0244 LA-0146 c3 Overbank 11-19.5 9.2 (U) 0.8(U) 4.8 9.6 36.4 0.16 0.38 (U) 
LA-1 West (d) 04L.A-97 -0245 L.A-0146 c3 Overbank 19.5-28 8.9 (U) 0.77 (U) 4.6 8.4 36.7 0.07 (U) 0.3(U) 

L.A-1 Central 04L.A-97 -0255 LA-0151 11 Overbank 0-7 8.1 (U) 0.7(U) 2.7 7.6 18 0.06 (U) 0.38 (U) 
LA-1 Cenlral 04L.A-97 -0256 LA-0151 11 Overbank 7-11.5 7.9(U) 0.68 (U) 2.7 6.9 10.2 0.06 (U) 0.45 (U) 

'LA-1 cent;al · 04LA-97-0257 L.A-0151 11 Overbank 11.5-14.5 7.9(U) 0.68 (U) 2.1 8 9.1 0.06 (U) 0.31 (U) 

LA-1 Central 04L.A-97-0602 L.A-0179 c2 Overbank 0-9.5 0.46 (U) 0.03 (U) 8.6 16.8 (J+) 38.8 (J) 0.11 0.89 (U) 

LA-1 Central 04LA-97-0613 L.A-0181 c3 Overbank 0-4 0.5(U) 0.03 (U) 6.6 15.7 (Jt) 20.7 (J) 0.07 0.38 (U) 

LA-1 East 04LA-97-0272 L.A-0158 11 Overbank 0-13.5 8.6 (U) 0.74 (U) 3.1 13.3 14.3 0.07 0.41 (U) 

L.A-1 East . 04L.A-97-0279 L.A-0162 c3 Overbank 12.5-18.5. 7.6 (U) 0.66 (U) 6.5 7.7 12.5 0.06 (U). 0.46 (U) 

LA-1 East 04LA-97-0572 L.A-0160 11 Overbank 0-10.5 0.43 (U) 0.03 (U) 4.3 23.8 (J+) 20 (J) 0.07 0.8(U) 

LA-1 East 04L.A-97 -0622 L.A-0186 c3 Overbank 0-7 0.43 (U) 0.05 10.6 7.7(J+) 29.4 (J) 0.1 0.81 (U) 

a. mglkg 

b. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitallon limit or detection limit. 

c. J+ = The analyte was positively Identified, and the reported value Is an estimate and likely biased high. 

d. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 

e. NA = not analyzed 
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Appendix D Analytical Suites and Results 

D-4.0 ANALYTICAL RESULTS FOR UPPER LOS ALAMOS CANYON COPCs 

Tables 04-1 through 04-4 present analytical results for the analytes identified as chemicals of potential 
concern (COPCs) in the upper Los Alamos Canyon reaches, except for the plutonium-238 and 
plutonium-239,240 analyses, which are presented in Section 3.3. The data qualifiers are discussed in 

Appendix C. 

Upper Los Alamos Canyon Reach Report 0-29 September 1998 



Analytical Suites and Results Appendix D 

TABLE 03-3 (continued) 

SUMMARY OF ORGANIC CHEMICAL ANALYSES FROM UPPER LOS ALAMOS CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min Max Min Max 
Code Name Count Count (mglkg) (mglkg) Count {mglkg) (mglkg 

svoc 2-Methylnaphthalene 9 9 0.322 0.355 N/A* N/A N/A 

svoc 2-Methylphenol 9 9 0.322 0.355 N/A N/A N/A 

svoc 4-Methylphenol 9 9 0.322 0.355 N/A N/A N/A 

SVOC Naphthalene 11 8 0.322 0.355 3 0.083 0.2 

svoc 2-Nitroaniline 9 9 0.782 0.861 N/A N/A N/A 

svoc 3-Nitroaniline 9 9 0.782 0.861 N/A N/A N/A 

svoc 4-Nitroaniline 9 9 0.782 0.861 N/A N/A N/A 

svoc Nitrobenzene 9 9 0.322 0.355 N/A N/A N/A 

SVOC 2-Nitrophenol 9 9 0.322 0.355 N/A N/A N/A 

svoc 4-Nitrophenol 9 9 0.782 0.861 N/A N/A N/A 

svoc N-Nitroso-di-n-propylamine 9 9 0.322 0.355 N/A N/A N/A 

svoc N-Nitrosodimethylamine 9 9 0.322 0.355 N/A N/A N/A 

svoc N-Nitrosodiphenylamine 9 9 0.322 0.355 N/A N/A N/A 

SVOC 2,2' -Oxybis( 1-chloropropane) 9 9 0.322 0.355 N/A NIA N/A 

svoc Pentachlorophenol 9 9 0.782 ! 0.861 N/A N/A N/A 

svoc Phenanthrene 11 1 0.322 0.322 10 0.036 0.432 

SVOC Phenol 9 9 0.322 0.355 N/A N/A N/A 

svoc Pyrene 11 1 0.322 0.322 10 0.05 0.589 

svoc Toxaphene (technical grade) 27 27 0.15 0.24 NIA NIA N/A 

SVOC 1,2,4-Trichlorobenzene 9 9 0.322 0.355 N/A N/A N/A 

SVOC 2,4,5-Trichlorophenol 9 9 0.782 0.861 N/A N/A N/A 

SVOC 2,4,6-Trichlorophenol 9 9 0.322 0.355 N/A N/A N/A 

•NJA = not applicable 
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Appendix D Analytical Suites and Results 

TABLE 03-3 (continued) 

SUMMARY OF ORGANIC CHEMICAL ANALYSES FROM UPPER LOS ALAMOS CANYON REACHES 

Nondetects Detects 

Tech Ana lyle Total Min Max Min Max 
Code Name Count Count {mg./kg) (mg./kg) Count (mg./kg) (mg./kg 

svoc Benzoic acid 9 9 0.782 0.861 N/A" N/A N/A 
svoc Benzyl alcohol 9 9 0.322 0.355 N/A N/A N/A 
svoc Bis(2-chloroethoxy)methane 9 9 0.322 0.355 N/A N/A N/A 
svoc Bis(2-chloroethyl)ether 9 9 0.322 0.355 N/A N/A N/A 
svoc Bis(2-ethylhexyl)phthalate 9 9 0.322 0.457 N/A N/A N/A 
svoc 4-Bromophenylphenyl ether 9 9 0.322 0.355 N/A N/A N/A 
svoc Butylbenzylphthalate 9 9 0.322 0.355 N/A N/A N/A 
svoc 4-Chloro-3-methylphenol 9 9 0.322 0.355 N/A N/A NIA 
svoc 4-Chloroaniline 9 9 0.322 0.355 NIA N/A N/A 
svoc 2-Chloronaphthalene 9 9 0.322 0.355 N/A N/A N/A . 
svoc 2-Chlorophenol 9 9 0.322 0.355 N/A NIA NIA 
svoc 4-Chlorophenylphenyl ether 9 9 0.322 0.355 N/A N/A N/A 
svoc Chrysene 11 2 0.322 0.324 9 0.073 0.41 

svoc Di-n-butylphthalate 9 3 0.322 0.329 6 0.037 0.055 

svoc Di-n-octylphthalate 9 9 0.322 0.355 NIA N/A N/A 
svoc Dibenz(a,h)anthracene 11 10 0.322 0.38 1 0.029 0.029 

svoc Dibenzofuran 9 8 0.322 0.355 1 0.036 0.036 

svoc 1 ,2-Dichlorobenzene 9 9 0.322 0.355 N/A N/A N/A 
svoc 1 ,3-Dichlorobenzene 9 9 0.322 0.355 N/A NIA N/A 
svoc 1 ,4-Dichlorobenzene 9 9 0.322 0.355 N/A N/A NIA 
svoc 3,3'-Dichlorobenzidine 9 9 0.322 0.355 N/A N/A NIA 
svoc 2,4-Dichlorophenol 9 9 0.322 0.355 N/A NIA NIA 
svoc Diethylphthalate 9 9 0.322 0.355 N/A NIA NIA 
svoc Dimethyl phthalate 9 9 0.322 0.355 NIA NIA NIA 
svoc 2,4-Dimethylphenol 9 9 0.322 0.355 N/A N/A NIA 
svoc 4,6-Dinitro-2-methylphenol 9 9 0.782 0.861 N/A NIA N/A 
svoc 2,4• Dinitrophenol 9 9 0.782 0.861 N/A N/A NIA 
svoc 2,4-Dinitrotoluene 9 9 0.322 0.355 N/A NIA N/A 
svoc 2, 6-Dinitrotoluene 9 9 0.322 0.355 N/A NIA NIA 
svoc Fluoranthene 11 1 0.322 0.322 10 0.053 0.725 

svoc Fluorene 11 8 0.322 0.355 3 0.01 0.066 

svoc Hexachlorobenzene 9 9 0.322 0.355 N/A N/A N/A 
svoc Hexachlorobutadiene 9 9 0.322 0.355 N/A N/A N/A 
svoc Hexachlorocyclopentadiene 9 9 0.322 0.355 N/A N/A N/A 
svoc Hexachloroethane 9 9 0.322 0.355 N/A N/A N/A 
svoc I ndeno( 1 ,2,3-cd)pyrene 11 4 0.322 0.33 7 0.13 0.341 

svoc lsophorone 9 9 0.322 0.355 N/A N/A N/A 

"NIA = not applicable 
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Analytical Suites and Results Appendix D 

TABLE 03-3 

SUMMARY OF ORGANIC CHEMICAL ANALYSES FROM UPPER LOS ALAMOS CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min Max Min Max 
Code Name Count Count (mglkg) (mglkg) Count {mglkg) (mglkg 

PCB/PEST Aldrin 27 27 0.0015 0.0024 N/A* N/A N/A 

PCB/PEST Aroclor-1 016 38 38 0.019 0.39 N/A N/A N/A 

PCB/PEST Aroclor-1221 38 38 0.019 o.n N/A N/A N/A 

PCB/PEST Aroclor-1232 38 38 0.019 0.39 N/A N/A N/A 

PCB/PEST Aroclor-1242 38 38 0.019 0.39 N/A N/A N/A 

PCB/PEST Aroclor-1248 38 38 0.019 0.39 N/A N/A N/A 

PCB/PEST Aroclor-1254 38 31 0.03 0.39 7 0.16 1.5 

PCB/PEST Aroclor-1260 38 12 0.037 0.37 26 0.016 1 

PCB/PEST a-BHC 27 27 0.0015 0.0024 N/A N/A N/A 

PCB/PEST P-BHC 27 27 0.0015 0.0024 N/A N/A N/A 

PCB/PEST o-BHC 27 27 0.0015 0.0024 N/A N/A N/A 

PCB/PEST y-BHC 27 27 0.0015 0.0024 N/A NIA N/A 

PCB/PEST a-Chlordane 27 26 0.0015 0.0024 1 0.0072 0.0072 

PCB/PEST y-Chlordane 27 26 0.0015 0.0024 1 0.0068 0.0068 

PCB/PEST 4,4'-DDD 27 27 0.003 0.0049 N/A N/A NIA 

PCB/PEST 4,4'-DDE 27 22 0.003 0.0046 5 0.0055 0.033 

PCB/PEST 4,4'-DDT 27 15 0.003 0.0044 12 0.0059 0.048 

PCB/PEST Dieldrin 27 27 0.003 0.0049 N/A N/A NIA 

PCB/PEST Endosulfan I 27 27 0.0015 0.0024 NIA NIA NIA 

PCB/PEST Endosulfan II 27 27 0.003 0.0049 NIA N/A NIA 

PCB/PEST Endosulfan sulfate 27 27 0.003 0.0049 N/A N/A NIA 

PCB/PEST Endrin 27 27 0.003 0.0049 NIA N/A NIA 

PCB/PEST Endrin aldehyde 27 27 0.003 0.0049 NIA N/A N/A 

PCB/PEST Endrin ketone 27 27 0.003 0.0049 N/A N/A NIA 

PCB/PEST Heptachlor 27 27 0.0015 0.0024 N/A N/A NIA 

PCB/PEST Heptachlor epoxide 27 27 0.0015 0.0024 N/A N/A NIA 

PCB/PEST 4.4'-Methoxychlor 27 27 0.015 0.024 N/A N/A NIA 

svoc Acenaphthene 11 8 0.322 0.355 3 0.067 0.26 

svoc Acenaphthylene 11 11 0.322 0.47 N/A N/A NIA 

svoc Aniline 9 9 0.322 0.355 N/A N/A NIA 

svoc Anthracene 11 2 0.322 0.324 9 0.026 0.096 

svoc Azobenzene 9 9 0.322 0.355 N/A N/A NIA 

svoc Benz(a)anthracene 11 2 0.322 0.324 9 0.026 0.368 

svoc Benzo(a)pyrene 11 2 0.322 0.324 9 0.059 0.655 

svoc Benzo(b )fluoranthene 11 2 0.322 0.324 9 0.065 0.66 

svoc Benzo{g,h,i)perylene 11 6 0.322 0.47 5 0.146 0.298 

svoc Benzo(k)fluoranthene 11 9 0.322 0.355 2 0.017 0.019 

•NJA = not applicable 
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Appendix D Analytical Suites and Results 

TABLE 03-2 (continued) 

SUMMARY OF RADIONUCLIDE ANALYSES FROM UPPER LOS ALAMOS CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min 

I 
Max Min Max 

Code Name Count Count (pCilg) (pCi!g) Count (pCi!g) (pCilg) 

GSCAN Thallium-208 47 9 0 4.7 38 0.1656 3.2 

GSCAN Thorium-227 47 47 -5.62 3.02 N/A* N/A N/A 

GSCAN Thorium-234 47 47 -3.26 6.17 N/A N/A N/A 

GSCAN Tin-1 13 47 47 -0.148 0.36 N/A N/A N/A 

GSCAN Uranium-235 47 44 -0.0273 1.34 3 0.1975 0.2899 

GSCAN Yttrium-88 47 47 -0.1223 0.1 129 N/A N/A N/A 

GSCAN Zinc-65 47 46 -0.125 0.42 1 0.325 0.325 

H3 Tritium 20 10 -0.01 0.454 10 0.007 0.143 

ISOPU Plutonium-238 161 90 -0.011 0.035 71 0.0105 2.01 

ISOPU Plutonium-239,240 161 6 0.0006 0.843 155 0.0204 19.3 

ISOTH Thorium-228 18 N/A N/A N/A 18 0.728 2.9 

ISOTH Thorium-230 18 N/A N/A N/A 18 0.574 2.61 

ISOTH Thorium-232 18 N/A N/A N/A 18 0.703 2.64 

I SOU Uranium-234 42 N/A N/A N/A 42 0.336 2.8 

I SOU Uranium-235 42 4 0.018 0.036 38 0.027 0.186 

I SOU Uranium-238 42 N/A N/A N/A 42 0.304 2.52 

RA226 Radium-226 2 2 0.107 0.367 N/A N/A N/A 

SR90 Strontium-90 73 28 -0.24 0.85 45 0.45 39.56 

·N/A = not applicable 
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Analytical Suites and Results Appendix D 

TABLE 03-2 

SUMMARY OF RADIONUCLIDE ANALYSES FROM UPPER LOS ALAMOS CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min Max Min Max 
Code Name Count Count (pCi/g) (pCilg) Count (pCilg) (pCi/g) 

AM241 Americium-241 31 4 0.034 0.043 27 0.0283 3.954 

GROSSAB Gross alpha radiation 18 8 I 0.68 7 10 18.04 80.92 

GROSSAB Gross beta radiation I 18 5 0.86 8.5 13 10.3 300 

GROSSG Gross gamma radiation 16 N/A* N/A N/A I 16 0 24.73 
GSCAN Actinium-228 47 12 0 0.797 35 0.391 2.41 

GSCAN Americium-241 116 53 -0.23 2.25 63 0.18 28 

GSCAN Annihilation radiation 29 29 -0.259 0.37 N/A N/A N/A 
GSCAN Barium-140 29 29 -1.645 0.59 N/A N/A N/A 

GSCAN Bismuth-211 47 43 0 2.11 4 0.332 1.887 

GSCAN Bismuth-212 47 43 -2.81 8.9 I 4 2 2.7 

GSCAN Bismuth-214 47 17 0 0.53 30 0.433 2.13 

GSCAN Cadmium-109 47 47 0 6.56 N/A N/A N/A 

GSCAN Cerium-139 47 47 -0.0342 0.2 N/A N/A N/A 

GSCAN Cerium-144 116 116 -5.08 5.6 N/A N/A N/A 

GSCAN Cesium-134 47 46 -0.108 0.14 1 0.18 0.18 

GSCAN Cesium-137 116 7 -0.0054 8.53 109 0.075 230 

GSCAN Cobalt-57 116 113 -0.051 0.11 3 0.0241 0.0299 

GSCAN Cobalt-60 116 111 -0.1048 I 0.16 5 0.116 0.206 

GSCAN Europium-152 116 112 -0.145 0.59 4 0.383 0.525 

GSCAN lodine-129 62 62 -3.52 0.606 N/A NIA N/A 

GSCAN Lanthanum-140 29 29 -95.046 34.155 N/A N/A N/A 

GSCAN Lead-210 28 28 0 3.39 N/A N/A N/A 

GSCAN Lead-211 47 47 -1.83 9.83 N/A N/A N/A 

GSCAN Lead-212 47 3 0.33 2.3 44 0.429 3.5 

GSCAN Lead-214 47 7 0 1.7 40 0.381 3.6 

GSCAN Manganese-54 47 47 -0.0695 0.12 N/A N/A N/A 

GSCAN Mercury-203 47 46 -0.079 0.24 1 0.079 0.079 

GSCAN Neptunium-237 116 116 -0.89 1.98 N/A N/A N/A 

GSCAN Potassium-40 116 N/A N/A N/A 116 9.9 33.9 

GSCAN Protactinium-231 47 45 -1.21 10.1 2 4.65 5.46 

GSCAN Protactinium-233 47 46 -0.077 0.46 1 0.1713 0.1713 

GSCAN Protactinium-234M 47 46 -15.77 18.1 1 24 24 

GSCAN Radium-223 47 47 -1.3 2.88 N/A N/A N/A 

GSCAN Radium-224 47 35 -13 8.9 12 0.395 13 

GSCAN Radium-226 47 22 0 5.97 25 0.67 6.21 

GSCAN Radon-219 47 47 -0.811 5.25 N/A N/A N/A 

GSCAN Ruthenium-1 06 116 116 -0.526 1.5 N/A N/A N/A 

GSCAN Selenium-75 47 47 -0.1071 0.34 N/A N/A N/A 

GSCAN Sodium-22 116 116 -0.1146 0.1175 N/A N/A N/A 

GSCAN Strontium-as 47 47 -0.224 0.26 N/A N/A N/A 

•NfA = not applicable 
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Appendix D Analytical Suites and Results 

D-3.0 SUMMARY OF UPPER LOS ALAMOS CANYON ANALYSES 

Tables 03-1 through 03-3 present summaries of the inorganic chemical, radionuclide, and organic 
chemical analyses for samples from the upper Los Alamos Canyon reaches. These tables show the 
number of samples, detection frequency, and concentration range for each analyte. 

Analyte 
Name 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium, total 

Cobalt 

Copper 

Cyanide, total 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Titanium 

Uranium 

Uranium, total 

Vanadium 

Zinc 

*NIA =not applicable 

TABLE 03-1 

SUMMARY OF INORGANIC CHEMICAL ANALYSES 
FROM UPPER LOS ALAMOS CANYON REACHES 

Nondetects 

Total Min Max 
Count Count (mglkg) (mglkg) Count 

49 N/N N/A N/A 49 

39 39 0.37 14 N/A 

49 5 1.3 2.1 44 

49 N/A N/A N/A 49 

49 2 0.6 0.68 47 

10 10 1.2 5.9 NIA 

49 45 0.02 0.8 4 

49 N/A N/A N/A 49 

49 1 1.3 1.3 48 

49 N/A N/A N/A 49 

49 N/A N/A N/A 49 

18 10 0.15 0.27 8 

49 N/A N/A N/A 49 

49 N/A N/A N/A 49 

49 N/A N/A N/A 49 

49 N/A N/A N/A 49 

49 27 0.01 0.14 22 

49 6 1.9 3.1 43 

49 N/A N/A N/A 49 

49 43 0.2 1.4 6 

49 36 0.08 2.7 13 

49 2 385 415 47 

49 47 0.15 0.41 2 

10 N/A N/A N/A 10 

10 N/A N/A N/A 10 

18 N/A N/A N/A 18 

49 N/A N/A N/A 49 

49 N/A N/A N/A 49 

Upper Los Alamos Canyon Reach Report 0-23 

Detects 

Min Max 
(mglkg) (mglkg) 

744 14300 

N/A N/A 

0.49 4.7 

10.4 132 

0.04 1.4 

N/A N/A 

0.03 0.89 

361 5740 

2.1 38.4 

0.81 4.1 

2.8 23.8 

0.15 0.36 

2090 13600 

6 61.9 
236 1950 

103 457 

0.01 0.31 

1.2 9 
182 2250 

0.23 0.65 

0.52 15.8 

28.3 893 

0.35 0.48 

88.8 409 

0.21 2.9 

1.31 7.2 

3 21.9 

14.1 90.5 

September 1998 



Analytical Suites and Results Appendix D 

TABLE 02-2 

UPPER LOS ALAMOS CANYON REQUEST NUMBERS AND ANALYTICAL LABORATORIES 

Request Number Analytical Laboratory 

2103 Rust Geotech" 

2104 Rust Geotech 

2833 Thermo Nutechb 

3204R I Kemron Environmental Services< 

3205R Thermo Nutech 

3206R QST Environmentald 

3223R QST Environmental 

3312R Kemron Environmental Services 

3313R Weston/Recra• 
·-

3314R Paragon Analytics, Inc.' 

3337R QST Environmental 

3727R Weston/Recra 

3728R Weston/Recra 

3729R Paragon Analytics, Inc. 

3937R Paragon Analytics, Inc. 

3938R Paragon Analytics, Inc. 

3968R Paragon Analytics, Inc. 

a. Rust Geotech laboratory located in Grand Junction, Colorado 

b. Thermo Nutech laboratory located in Oak Ridge, Tennessee 

c. Kemron Environmental Services laboratory located in Marietta, Ohio 

d. OST Environmental laboratory located in Gainesville, Florida; formerly Environmental Science and Engineering (ESE) 

e. Weston/Recra laboratory located in Lionville, Pennsylvania 

f. Paragon Analytics, Inc., laboratory located in Fort Collins. Colorado; formerly ATIIaboratory 
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LA-0019 (0043) c2 Overbank LA-2 East 2 

LA-00 19 (0043) c2 Overbank LA-2 East 2 

LA-0024 c3 Channel LA-2 East 2 

LA-0092 c2 Overbank LA-2 West 3 3204R 3204R 3206R 

LA-0022 (0039) c2 Overbank LA-2 East 3 3204R 3204R 3206R 

LA-0096 c3 Overbank? LA-2 East 3 

LA-0096 c3 Overbank? LA-2 East 3 

LA-0096 c3 Overbank LA-2 East 3 

LA-0097 c3 Overbank LA-2 East 3 

LA-0097 c3 Channel LA-2 East 3 

LA-0097 c3 Channel LA-2 East 3 

LA-0098 c1 Channel LA-2 East 3 

LA-0104 c2b Overbank LA-2 East 3 

LA-0104 c2b Overbank LA-2 East 3 

LA-0104 c2b Overbank LA-2 East 3 

LA-0104 c2b Channel LA-2 East 3 

LA-0106 c2 Overbank LA-2 East 3 

LA-0106 c2 Overbank LA-2 East 3 

LA-0106 c2 Overbank LA-2 East 3 

LA-0106 C2 Channel LA-2 East 3 

LA-0099 f1b Overbank LA-2 East 3 

LA-0100 f1 Overbank LA-2 East 3 

LA-0101 f1 Overbank LA-2 East 3 

LA-0102 0t3 Overbank LA-2 East 3 

LA-0105 C2 Overbank LA-2 East 3 

LA-0107 C2 Overbank LA-2 East 3 

LA-0108 f1 Overbank LA-2 East 3 
--

Ul 
< Ul 
0 ~ 0 ... 

2833 

2833 

2833 

3206R 

3206R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

3223R 

.Q ... 
... 0 
:!.S" 
i"-

::t.-:g 
n:, 
:::1 
t::t.. 
><· 
0 

~ 
:::1 
$::) ..._ ...... 
..; 
;:;· 
$::) -(.~") 
$;: -. -n:, 
c., 

$::) 
:::1 
t::t.. 
:::tl 
n:, 
c., 
s;:: --c;; 



(/) 

~ 
(i) 
:3 
o
(1) ..., 
..... 

~ 

? ...... 
~ 

~ 
'b 
(!) ..., ,... 
Q 
(/) 

::t:.. 
i:il 
:3 
5l 
Q 

~ 
::J 

lJ 
(!) 
Q) 

g. 

l 
Q 

4 

Part 2 

g> 
6~ 

ii" 

04LA-96-0 140 

04LA-96-0 141 

04LA-96-0 142 

04LA-96-0143 

04LA-96-0144 

04LA-96-0 145 

04LA-96-0146 

04LA-96-0147 

04LA-96-0148 

04LA-96-0149 

04LA-96-0205 

04LA-96-0206 

04LA-96-0207 

04LA-96-0211 

04LA-96-0212 

04LA-96-0215 

04LA-96-0216 

04LA-96-0217 

04LA-96-0218 

04LA-96-0220 

04LA-96-0221 

04LA-96-0222 

04LA-96-0223 

04LA-96-0224 

04LA-96-0225 

TABLE 02-1 (continued) 

UPPER LOS ALAMOS CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 

CJ) 

Gl .. ,.... :!l ;;r~ cn:n 3 c 
.,., 

0 g.g: "0 ::0 "' :n ~~ ., ., 
0.~ -~ C3 :;· ~-~ )> (") ... 

::>o !:!. ~f ~ n "'tJt;• 
~ 

c_ 
~-a :ll::T !Q :a: m c;· 11<~> n-· 

m ~- "' "' m~ ::0 ::T a no "' ::T~ < "'"' ;;· "' a 

LA-0016 c2b Overbank DPCyn 1 2103 

LA-0017 c1 Channel LA-2 West 1 2103 

LA-0018 11 Overbank LA-2 West 1 2103 

LA-0019 c2 Overbank LA-2 East 1 2103 

LA-0020 c2b Overbank LA-2 East 1 2103 
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c3 Overbank LA-1 West+ 2 3968R 3968R 

c3 Overbank LA-1 West+ 2 3968R 3968R 

c3 Overbank LA-1 West+ 2 3968R 3968R 

11 Overbank LA-1 West (u) 2 3968R 
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11 Overbank LA-1 Central 1 3729R 

11 Overbank LA-1 Central 1 3729R 

c2 Overbank LA-1 Central 1 3729R 

c1 Channel LA-1 Central 1 3729R 

c3 Channel LA-1 Central 1 3729R 

c3 Channel LA-1 Central 1 3729R 

c3 Overbank LA-1 Central 1 3729R 

11 Overbank LA-1 Central 1 3729R 

11 Overbank LA-1 Central 1 3729R 

11 Overbank LA-1 East 1 3729R 

11 Overbank LA-1 East 1 3729R 

11 Overbank LA-1 East 1 3729R 

11 Overbank LA-1 East 1 3729R 

c1 Channel LA-1 East 1 3729R 
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Appendix D Analytical Suites and Results 

0-2.0 ANAL YTE SUITES AND REQUEST NUMBERS 

Table 02-1 presents the analyte suites and request numbers for each sample collected from upper Los 
Alamos Canyon during this investigation. Each request number includes a batch of samples sent to a 
specific off-site analytical laboratory for a specific suite of analyses, and the request numbers can be 
used to track the original data packages from the off-site analytical laboratories. Table 02-1 also presents 
additional information on each sample including the reach or subreach, lccation ID, geomorphic unit, and 
sediment facies of the samples. Table 02-2 presents the analytical laboratory that analyzed each request 

number. 

Upper Los Alamos Canyon Reach Report 0-5 September 1998 



Analytical Suites and Results Appendix D 

a. 

b. 

TABLE D1-4 

TARGET ANALYTES AND MAXIMUM REQUIRED OUANTITATION LIMITS 
FOR PESTICIDE/PCB ANAL YSESa 

Sediments!Soilsb 
Analyte EOL ()lg/kg) 

Aldrin 1.65 

a-BHC 1.65 

(3-BHC 1.65 

8-BHC 1.65 

y-BHC (lindane) 1.65 

a-Chlordane 1.65 

y-Chlordane 1.65 

4,4'-DDD 3.3 

4,4'-DDE 3.3 

4,4'-DDT 3.3 

Dieldrin 3.3 

Endosulfan I 1.65 

Endosulfan II 3.3 

Endosulfan sulfate 3.3 

Endrin 3.3 

Endrin ketone 3.3 

Endrin aldehyde 3.3 

Heptachlor 1.65 

Heptachlor epoxide 1.65 

Methoxychlor 16.5 

Toxaphene 165 

Aroclor-1016 33 

Aroclor-1221 66 

Aroclor-1232 33 

Aroclor-1242 33 

Aroclor-1248 33 

Aroclor-1254 33 

Aroclor-1260 33 

All analyses were done by EPA contract laboratory program Method OLM01.8 or the equivalent EPA Method 8081. These 
methods are based on solvent extraction. concentration, and gas chromatography/electron capture detection and 
quantitation. 

Estimated quantitation limits (EOLs) for the sediment samples are based on no gel permeation chromatography (GPC) 
cleanup being performed. The laboratories' GPC equipment determines the sample-specific EOL based on the volume of 
extract the GPC equipment uses. However, the laboratories are requested, if possible, to report sample-specific EOLs of 
no more than twice the value listed in the table. 

September 1998 D-4 Upper Los Alamos Canyon Reach Report 



Appendix D Analytical Suites and Results 

TABLE D1·3 

TARGET ANALYTES AND MAXIMUM REQUIRED OUANTITATION LIMITS FOR SVOC ANALYSES• 

Target Sediment/Soil EQLb Target Sediment/Soil EQLb 
Analyte (mglkg) Analyte (mglkg) 

Acenaphthene 330 4,6-Dinitro-2-methylphenol 1600 

Acenaphthylene 330 2,4-Dinitrotoluene 330 

Aniline 660 2,6-Dinitrotoluene 330 

Anthracene 330 Di-n-octyl phthalate 330 

Azobenzene 660 Bis(2-ethylhexyl)phthalate 330 

Benz(a)anthracene 330 Fluoranthene 330 

Benzoic acid 3300 Fluorene 330 

Benzo(b )fluoranthene 330 Hexachlorobenzene 330 

Benzo(k)fluoranthene 330 Hexachlorobutadiene 330 

Benzo(g,h,i)perylene 330 Hexachlorocyclopentadiene 330 

Benzo(a)pyrene 330 Hexachloroethane 330 

Benzyl alcohol 1300 lndeno(1 ,2,3-cd)pyrene 330 

Bis(2-chloroethoxy)methane 330 lsophorone 330 

Bis(2-<?hloroethyl)ether 330 2-Methylnaphthalene 330 

4-Bromophenyl phenylether 330 2-Methylphenol 330 

Butylbenzylphthalate 330 4-Methylphenol 330 

4-Chloroaniline 1300 Naphthalene 330 

4-Chloro-3-methylphenol 660 2-Nitroaniline 1600 

2-Chloronaphthalene 330 3-Nitroaniline 1600 

2-Chlorophenol 330 4-Nitroaniline 660 

4-Chlorophenyl phenylether 330 Nitrobenzene 330 

Chrysene 330 2-Nitrophenol 330 

Dibenz(a,h)anthracene 330 4-Nitrophenol 1600 

Dibenzofuran 330 N-Nitrosodimethylamine 330 

1 ,2-Dichlorobenzene 330 N-Nitrosodiphenylamine 330 

1 ,3-Dichlorobenzene 330 N-Nitroso-di-n-propylamine 330 

1 ,4-Dichlorobenzene 330 2,2' -oxybis( 1-Chloropropane) 330 

3,3'-Dichlorobenzidine 660 Pentachlorophenol 1600 

2,4-Dichlorophenol 330 Phenanthrene 330 

Diethylphthalate 330 Phenol 330 

Dimethyl phthalate. 330 Pyrene 330 

2,4-Dimethylphenol 330 1 ,2,4-Trichlorobenzene 330 

2,4-Dinitrophenol 1600 2,4,5-Trichlorophe no I 1600 

Di-n-butylphthalate 330 2,4,6-Trichlorophenol 330 

a. All analyses were done by EPA contract laboratory program Method OLM02.0 or the equivalent EPA Method 8270. These 
methods are based on solvent extraction, concentration, and gas chromatography/mass spectrometry detection and 
quantitation. 

b. Estimated quantitation limits (EOLs) for the sediment samples are based on no gel permeation chromatography (GPC) 
cleanup being performed. The laboratories' GPC equipment determines the sample-specific EOL based on the volume of 
extract the GPC equipment uses. However, the laboratories are requested, if possible, to report sample-specific EOLs of 
no more than twice the value listed in the table. 
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TABLE D1-2 

TARGET ANAL YTES AND MAXIMUM REQUIRED OUANTITATION LIMITS 
FOR RADIOCHEMICAL ANALYSES 

Sediment/Soil EPA 
EQL Preparation Method Analytical 

Analyte (pCi/g) (if applicable) Technique• 

Gross alpha/beta 10.0 Gas-proportional 

Strontium-90b 2.0 Gas-proportional 

Americium-241 I 0.1 Alpha spectroscopy 

Plutonium-238; -239,240 0.1 Alpha spectroscopy 

Thorium-228, -230, -232 0.1 Alpha spectroscopy and ICPMSc·FIAd 

Uranium-234, -235, -238 0.1 Alpha spectroscopy and ICPMS-FIA 

Tritium 300 pCi/L Liquid scintillation 

Gamma-emitting isotopes• Am-241: 1 Gamma spectroscopy 
Cs-137: 1 
Pb-210: 2 
Ra-226: 1 
Th-234: 1 

Total and extractable uranium 0.5 mg/kg EPA SW-846 200.8/3050 ICPMS 

a. The Los Alamos National Laboratory methods for these analytes are contained in Health and Environmental Chemistry: 
Analytical Techniques, Data Management, and Quality Assurance (LANL 1993, 31793). 

b. It may be presumed that strontium-89 is not present. 

c. ICPMS = inductively coupled plasma mass spectrometry 

d. FIA = flame ionization analysis 

e. Estimated quantitation limits (EQLs) are not specified for the other 41 gamma-emitting isotopes commonly analyzed; they 
are determined on a case-specific basis. 

. 
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Appendix D Analytical Suites and Results 

APPENDIX D ANALYTICAL SUITES AND RESULTS 

0-1.0 TARGET ANALYTES AND DETECTION LIMITS 

Tables 01-1 through 01-4 include the maximum required detection limits or quantitation limits in 
accordance with the Environmental Restoration Project analytical services statement of work for contract 
laboratories (LANL 1995, 49738) and the Quality Assurance Project Plan Requirements for Sampling and 
Analysis (LANL 1996, 54609). In most cases, the limits for the analytes were significantly lower than the 
detection or quantitation limits reported in these tables. The sample-specific detection or quantitation 
limits for each analyte are accessible in the Facility for Information Management, Analysis, and Display 
(FIMAD) database. In addition, summary tables presented throughout this report also include these limits 
as appropriate. 

Efforts were made to ensure that detection limits for inorganic analytes were below Laboratory background 
values. Instances in which the detection limits were greater than the background values are noted and 
discussed in Section 3.1. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

TABLE 01-1 

TARGET ANALYTES AND MAXIMUM REQUIRED DETECTION LIMITS 
FOR INORGANIC CHEMICAL ANALYSES 

EPA Sample Analytical EDL • (mglkg) 
Analyte Preparation Method Tec:hnique ICPES"IICPMS" 

Aluminum 3050A ICPES 40 

Antimony 3050A ICPES 12 

Arsenic 7060/3050A GFAA/ICPES NR" 

Barium 3050A ICPES 40 

Beryllium 3050A ICPES 1 

Cadmium 3050A ICPES 1 

Calcium 3050A ICPES 1000 

Chromium 3050A ICPES 2 

Cobalt 3050A ICPES 10 

Copper 3050A ICPES 5 

Cyanide 9012 Colorimetric N/A1 

Iron 3050A ICPES 20 

Lead 7421/3050A GFAA/ICPES 0.6 

Magnesium 3050A ICPES 1000 

Manganese 3050A ICPES 3 
Mercury 7471 CVAAV N/A 

Nickel 3050A ICPES 8 

Potassium 3050A ICPES 1000 

Selenium 7740/3050A GFAA/ICPES NR 

Silver 3050A ICPES 2 

Sodium 3050A ICPES 1000 

Thallium 7841/3050A GFAA/ICPES NR 

Uranium 3050A ICPMS 0.5 

Vanadium 3050A ICPES 10 

Zinc 3050A ICPES 4 

EDL = estimated detection limit 

ICPES = inductively coupled plasma emission spectroscopyby EPA Method 6010 

ICPMS = inductively coupled plasma mass spectrometry by EPA Method 6020 

GFAA =graphite furnace atomic absorption spectroscopy by EPA Methods 7000-series 

NR = not recommended, EDLs are sample-specific 

N/A = not applicable 

CVAA =cold vapor atomic absorption spectroscopy 

EDL (mglkg) 
GFAA0/other 

2 

0.05 

0.2 

0.1 

1 

2 
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Appendix C Results of QA!QC Activities 

TABLE CS-4 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-3 

Request Sample Anatyte 
No. ID Anatyte(s) Qualifier Suite Comments 

3314R 04LA-97-0149 Barium-140, cerium-139, u Gamma The results should be regarded as 
cerium-144, cobalt-57, cobalt- spectroscopy nondetected (U) because these analy1es 
60, cesium-134, europium- were not detected above the reported 
152,tanthanum-140, MDA. 
manganese-54, sodium-22, 
neptunium-237, protactinium-
231, protactinium-233, 
protactinium-234m, tead-211, 
radium-223, radon-219, 
ruthenium-106, tin-113, 
strontium-85, thorium-227, 
thorium-234, yttrium-88 

3314R 04LA-97-0149 Americium-241, bismuth-211, u Gamma The results should be regarded as 
bismuth-212, cadmium-109, spectroscopy nondetected (U) because the result is 
mercury-203, setenium-75, less than three times the reported one-
uranium-235, zinc-65, sigma uncertainty. 
annihilation radiation 

3314R 04LA-97 -0150 Cobalt-60, thorium-227 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result is 

tess than three times the reported one-
sigma uncertainty. 

3314R 04LA-97 -0150 Americium-241, barium-140, u Gamma The results should be regarded as 
bismuth-212, cadmium-109, spectroscopy nondetected (U) because these anaty1es 
cerium-139, cerium-144, were not detected above the reported 
cobalt-57, cesium-134, MDA. 
europium-152, mercury-203, 
lanthanum-140, manganese-
54, sodium-22, neptunium-
237, protactinium-231, 
protactinium-233, 
protactinium-234m, lead-211, 
radium-223, radium-224, 
radium-226, radon-219, 
ruthenium-1 06, setenium-75, 
tin-113, strontium-85, thorium-
234, uranium-235, y11rium-88, 
zinc-65, annihilation radiation 
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Results of QAIQC Activities Appendix C 

TABLE CS-4 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA·3 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3314R 04LA-97 -0146 Barium-140, bismuth-21 1, u Gamma The results should be regarded as 
bismuth-212, cerium-139, spectroscopy nondetected (U) because these analy1es 
cerium-144, cobalt-57, cobalt- were not detected above the reported 
60, cesium-134, europium- MD A. 
152, lanthanum-140, 
manganese-54, protactinium-
233, protactinium-234m, 
radium-223, radon-219, tin-
1 13, strontium-as, thorium-
227, thorium-234, yttrium-aa, 
zinc-65 

3314R 04LA-97 -0146 Cadmium-1 09, mercury-203, u Gamma The results should be regarded as 
sodium-22, neptunium-237, spectroscopy nondetected (U) because the result is 
protactinium-231, lead-21 1, less than three times the reported one-
radium-226, ruthenium-1 06, sigma uncertainty. 
selenium-75, uranium-235, 
annihilation radiation 

3314R 04LA-97-0147 Barium-140, bismuth-212, u I Gamma The results should be regarded as 
cerium-144, cobalt-57, spectroscopy nondetected (U) because these analy1es 
cesium-134, europium-152, were not detected above the reported 
mercury-203, lanthanum-140, MDA. 
manganese-54, neptunium-
237, protactinium-233, 
protactinium-234m, radium-
223, radon-219, ruthenium-
1 06, selenium-75, Tin-113, 
strontium-as, thorium-227, 
thorium-234, yttrium-aa, zinc-
65 

3314R 04LA-97-0147 Americium-241, bismuth-211, u Gamma The results should be regarded as 
cadmium-109, cerium-139, spectroscopy nondetected (U) because the result Is 
cobalt-60, sodium-22, less than three times the reported one-
protactinium-231, lead-211, sigma uncertainty. 
radium-224, uranium-235, 
annihilation radiation 

3314R 04LA-97 -0148 Bismuth-212, cerium-139, u Gamma The results should be regarded as 
cerium-144, cobalt-57, spectroscopy nondetected (U) because these analy1es 
europium-152, manganese- were not detected above the reported 
54, neptunium-237, MDA. 
protactinium-231, lead-211, 
radium-223, radon-219, 
selenium-75, Tin-113, 
strontium-as, yhorium-227, 
yttrium-aa 

3314R 04LA-97-014a Barium-140, bismuth-211, u Gamma The results should be regarded as 
cadmium-1 09, cobalt-50, spectroscopy nondetected (U) because the result is 
cesium-134, mercury-203, less than three times the reported one-
lanthanum-140, sodium-22, sigma uncertainty. 
protactinium-233, 
protactinium-234m, radium-
224, ruthenium-106, thorium-
234, uranium-235, zinc-65, 
annihilation radiation 
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Appendix C Results of QNQC Activities 

TABLE CS-4 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-3 

Request Sample Anatyte 
No. 10 Anatyte(s) Qualifier Suite Comments 

3314R 04LA-97-0143 Barium-140, bismuth-211, u Gamma The results should be regarded as 
bismuth-212, cobalt-57, spectroscopy nondetected (U) because these analytes 
cesium-1 34, mercury-203, were not detected above the reported 
lanthanum-140, manganese- MDA. 
54, sodium-22, neptunium· 
237, protactinium-233, 
protactinium-234m, lead-211, 
radon-219, selenium-75, tin· 
113, strontium-as. thorium-
227, thorium-234, annihilation 
radiation 

3314R 04LA-97-0143 Americium-24 1, cadmium- u Gamma The results should be regarded as 
109, cerium-139, cerium-144, spectroscopy nondetected (U) because the result is 
cobalt-60, europium-152, less than three times the reported one-
radium-223, radium-226, sigma uncertainty. 
ruthenium-106, yttrium-aa, 
zinc-65 

3314R 04LA-97 -0144 Bismuth-212, cerium-139, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, cesium· spectroscopy nondetected (U) because these analytes 
134, europium-152, were not detected above the reported 
lanthanum-140, manganese· MDA. 
54, sodium-22, neptunium-
237, protactinium-234m, lead-
21 1, radium-224, ruthenium-
1 06, tin-113, strontium-as, 
uranium-235, yttrium-aa, zinc-
65 

3314R 04LA-97-0144 Barium-140, cadmium-109, u Gamma The results should be regarded as 
cerium-144, mercury-203, spectroscopy non detected (U) because the result Is 
protactinium-231, less than three times the reported one-
protactinium-233, radium-223, sigma uncertainty. 
radon·21 9, selenium-75, 
thorium-227, thorium-234, 
annihilation radiation 

3314R 04LA-97-0145 Bismuth-211, bismuth-212, u Gamma The results should be regarded as 
cerium-139, cerium-144, spectroscopy nondetected (U) because these analytes 
cobalt-57, cesium-134, were not detected above the reported 
europium-152, lanthanum- MDA. 
140, sodium-22, lead-211, 
radium-223, radon-219, 
ruthenium-106, selenium-75, 
tin-113, strontium-as, thorium-
227, thorium-234, uranium-
235, yttrium-aa, zinc-65 

3314R 04LA-97-0145 Barium-140, cadmium-1 09, u Gamma The results should be regarded as 
cobalt-60, manganese-54, spectroscopy nondetected (U) because the result Is 
neptunium-237, protactinium- less than three times the reported one· 
231, protactinium-233, sigma uncertainty. 
protactinium-234m, radium-
224, radium-226 
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TABLE CS-4 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-3 

Request Sample Analyte 
No. 10 Analyte{s) Qualifier Suite Comments 

3337R 04LA-97-0129 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60. cesium- spectroscopy nondetected (U) because these analytes 
137, europium-152, iodine- were not detected above the reported 
129, sodium-22, neptunium- MDA. 
237, ruthenium-1 06 

3337R 04LA-97 -0130 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
europium-152, iodine-129, were not detected above the reported 
sodium-22, neptunium-237, MDA. 
ruthenium-1 06 

3337R 04LA-97-0132, Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0141 cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 

neptunium-237, ruthenium- were not detected above the reported 
106 MDA. 

3337R 04LA-97-0133 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, sodium- spectroscopy nondetected (U) because these analytes 
22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 

3337R 04LA-97-0133 Europium-152 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result Is 

less than three times the reported one-
sigma uncertainty. 

3337R 04LA-97-0135 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 

3337R 04LA-97-0137, Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0140 cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 

sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 

3314R 04LA-97 -0143, Tritium u Tritium The results should be regarded as 
-0144, nondetected (U) because this analyte 
-0145, was not detected above the reported 
-0146, MOA. 
-0147, 
-0148, 
-0149, 
-0150 

3314R 04LA-97-0143, Strontium-90 J+ Strontium-90 The results should be regarded as 
-0144, estimated high bias (J+) because the 
-0148, presence of other radioisotopes of 
-0149 strontium may cause high bias in the 

measured strontium concentration. 

3314R 04LA-97 -0145, Strontium-90 u Strontium-90 The results should be regarded as 
-0147, nondetected (U) because this analyte 
-0150, was not detected above the reported 

MOA. 

3314R 04LA-97-0146 Strontium-90 u Strontium-90 The results should be regarded as 
nondetected (U) because the result is 
less than three times the reported one-
sigma uncertainty. 

3314R 04LA-97 -0145, Uranium-235, uranium-236 u Isotopic The results should be regarded as 
-0150 uranium nondetected (U) because the result Is 

less than three times the reported one-
sigma uncertainty. 
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TABLE CS-4 (continued} 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-3 

Request Sample Analyte 
No. ID Analyte{s) Qualifier Suite Comments 

3337R 04LA-97 -0130, Plutonium-238 u Isotopic The results should be regarded as 
-0131, plutonium nondetected (U) because this analyte 
-0132, was not detected above the reported 
-0135 MDA. 

3337R 04LA-97-0142 Plutonium-238 u Isotopic The results should be regarded as 
plutonium nondetected (U) because the result is 

less than three times the reported one-
sigma uncertainty. 

3337R 04LA-97-01 05, Americium-241, cerium-144, u Gamma The results should be regarded as 
-0116, cobalt-57, europium-152, spectroscopy nondetected (U) because these analy1es 
-0120 sodium-22, neptunium-237, were not detected above the reported 

ruthenium-1 06 MDA. 

3337R 04LA-97-01 06, Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0107, cobalt-60, europium-152, spectroscopy nondetected (U) because these analy1es 
-0110, iodine-129, sodium-22, were not detected above the reported 
-0111, neptunium-237, ruthenium- MDA. 
-0113, 106 
-0114, 
-0115, 
-0117, 
-0121' 
-0122, 
-0125, 
-0126, 
-0134, 
-0138, 
-0139, 
-0142 

3337R 04LA-97-01 08, Americium-241, cerium-144, u Gamma The results should be regarded as 
-0109, cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
-0118, europium-152, sodium-22, were not detected above the reported 
-0119, neptunium-237, ruthenium- MDA. 
-0123, 106 
-0127, 
-0131, 
-0136 

3337R 04LA-97-0112 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
europium-152, iodine-129, spectroscopy nondetected (U) because these analytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 

3337R 04LA-97 -0124 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
europium-152, neptunium- were not detected above the reported 
237, ruthenium-1 06 MDA. 

3337R 04LA-97 -0124 Sodium-22 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result is 

less than three times the reported one-
sigma uncertainty. 

3337R 04LA-97-0128 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, cesium- spectroscopy nondetected (U) because these analytes 
137, europium-152, sodium- were not detected above the reported 
22, neptunium-237, MDA. 
ruthenium-1 06 
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Results of QAIQC Activities Appendix C 

TABLE CS-4 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-3 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3312R All All R SVOCs, All data were rejected because of 
pesticides, erroneous percent solids reporting, 
PCBs blank analyses not performed on the 

same day, and missing LCS and matrix 
spike peaks. 

3313R 04LA-97 -0143, Manganese J- Metals The results should be regarded as 
-0144, estimated low bias (J-) because the 
-0145, spike recovery was less than the lower 
-0146, limit, and the results are greater than the 
-0147, EDL. 
-0148, 
-0149, 
-0150 

3313R 04LA-97-0143, Antimony, selenium UJ Metals The results should be regarded as 
-0144, nondetected and estimated (UJ) -
-0145, because the spike recovery is between 
-0146, 30 and 74%, and the results are less 
-0147, than the EDL. 
-0148, 
-0149, 
-0150 

3313R 04LA-97 -0143, Arsenic, beryllium, cobalt, J Metals The results should be regarded as 
-0148 sodium, nickel estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

3313R 04LA-97 -0144 Beryllium, cobalt, sodium, J Metals The results should be regarded as 
nickel estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

3313R 04LA-97 -0145, arsenic, beryllium, cobalt, J Metals The results should be regarded as 
-0149 potassium, magnesium, estimated (J) because these analytes 

sodium, nickel, vanadium were detected below the MDL but above 
the IDL. 

3313R 04LA-97-0146 Arsenic, beryllium, cobalt, J Metals The results should be regarded as 
magnesium, sodium, nickel estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

3313R 04LA-97-0147 Arsenic, beryllium, cobalt, J Metals The results should be regarded as 
magnesium, sodium, nickel, estimated (J) because these analytes 
vanadium were detected below the MDL but above 

the IDL. 

3313R 04LA-97 -0150 Arsenic, barium, beryllium, J Metals The results should be regarded as 
calcium, cobalt, copper, estimated (J) because these analytes 
potassium, magnesium, were detected below the MDL but above 
sodium, nickel, vanadium the IDL. 

3337R 04LA·97-0133, Strontium-90 u Strontium-90 The results should be regarded as 
-0135, nondetected (U) because this analyte 
-0141, was not detected above the reported 
-0142 MDA. 

3337R 04LA-97 -0132, Strontium-90 u Strontium-90 The results should be regarded as 
-0136, nondetected (U) because the result is 
-0140 less than three times the reported one-

sigma uncertainty. 
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TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suhe Comments 

3223R 04LA-97 -0055 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0057 cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 
-0059 sodium-22, neptunium-237, were not detected above the reported 
-0062 ruthenium-1 06 MDA. 
-0063 
-0065 
-0073 
-0088 
-0089 

3223R 04LA-97 -0056 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0060 cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
-0066 europium-152, sodium-22. were not detected above the reported 
-0071 neptunium-237, ruthenium- MDA. 
-0072 106 
-0074 

3223R 04LA-97 -0061 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, cesium-137, spectroscopy nondetected (U) because these analytes 
europium-152, iodine-129, were not detected above the reported 
sodium-22, neptunium-237, MDA. 
ruthenium-1 06 

3223R 04LA-97 -0068 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, europium-152, spectroscopy nondetected (U) because these analytes 
iodine-129, sodium-22, were not detected above the reported 
neptunium-237, ruthenium- MDA. 
106 

3223R 04LA-97-0075 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these anatytes 
neptunium-237, ruthenium· were not detected above the reported 
106 MDA. 

3223R 04LA-97-0078 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
europium-152, iodine-129, were not detected above the reported 
sodium-22, neptunium-237, MDA. 
ruthenium-1 06 
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TABLE C5-3 (continued} 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Anatyte 
No. ID Analyte(s) Qualifier Suite Comments 

3206 04LA-97-0052 Tritium u Tritium The result should be regarded as 
nondetected (U) because the result is 
less than three times the reported one-
sigma uncertainty. 

3206R 04LA-97-0052 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
europium-152, iodine-129, were not detected above the reported 
sodium-22, neptunium-237, MDA. 
ruthenium-1 06 

3206R 04LA-97-0053 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, europium-152. spectroscopy nondetected (U) because these analytes 
iodine-129, sodium-22, were not detected above the reported 
neptunium-237, ruthenium- MDA. 
106 

3223R 04LA-97-0059 Strontium-90 u Strontium-90 The results should be regarded as 
-0064 nondetected (U) because this analyte 
-0068 was not detected above the reported 
-0096 MDA. 
-0097 
-0098 
-0099 
-0100 
-0103 
-0104 

3223R 04LA-97-0056 Plutonium-238 u Isotopic The results should be regarded as 
-0059 plutonium nondetected (U) because this analyte 
-0067 was not detected above the reported 
-0068 MDA. 
-0072 
-0073 
-0074 
-0096 
-0097 
-0099 
-0100 
-0104 

3223R 04LA-97 -007 4 Plutonium-239,240 u Isotopic The results should be regarded as 
plutonium nondetected (U) because these analytes 

were not detected above the reported 
MDA. 

3223R 04LA-97-0099 Plutonium-239,240 u Isotopic The result should be regarded as 
plutonium nondetected (U) because the result Is 

less than three times the reported one-
sigma uncertainty. 

3223R 04LA-97-0054 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0058 cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 
-0064 iodine-129, sodium-22, were not detected above the reported 
-0067 neptunium-237, ruthenium- MDA. 
-0076 106 
-0077 
-0085 
-0087 
-0090 
-0091 

September 7998 C-28 Upper Los Alamos Canyon Reach Report 



Appendix C Results of QNQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Anatyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2833 04LA-96-0224 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
americium-24 1, bismuth-212, were not detected above the reported 
bismuth-214, cesium-137, MD A. 
potassium-40, sodium-22, 
neptunium-237, lead-210, 
lead-212, lead-214, iodine-
129, radium-226, thallium-
208, yttrium-88) 

2833 04LA-96-0225 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except americium-241, spectroscopy nondetected (U) because these analytes 
cesium-137, potassium-40, were not detected above the reported 
lead-210, lead-212, lead-214, MDA. 
iodine-129, radium-226) 

2833 04LA-96-0226 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy non detected (U) because these analytes _ 
americium-241, bismuth-212, were not detected above the reported 
bismuth-214, cesium-137, MOA. 
potassium-40, neptunium-
237,1ead-210,1ead-211, 
iodine-129, radium-226, 
yttrium-88) 

2833 04LA-96-0227 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
americium-241, cesium-137, were not detected above the reported 
potassium-40, lead-210, lead- MDA. 
212, lead-214, iodine-129, 
radium-226, thallium-208, 
yttrium-88) 

2833 04LA-96-0229 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, cesium-137, were not detected above the reported 
potassium-40, neptunium- MDA. 
237, lead-210, lead-212, lead-
214, iodine-129, radium-226, 
thallium-208, yttrium-88) 

3206R 04LA-97-0052 Strontium-90 u Strontium-90 The result should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDA. 

3206R 04LA-97-0053 Radium-226 u Radium-226 The result should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDA. 

3206R 04LA-97-0052 Radium-226 u Radium-226 The result should be regarded as 
nondetected (U) because the result is 
less than three times the reported one-
sigma uncertainty 

3206R 04LA-97-0052 Plutonium-238 u Isotopic The result should be regarded as 
plutonium nondetected (U) because this analyte 

was not detected above the reported 
MDA. 

3206R 04LA-97-0053 Tritium u Tritium The result should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDA. 
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Results of QA!QC Activities Appendix C 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. 10 Analyte(s) OualifH!I' Suite Comments 

2833 04LA·96-021 5 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, cesium- spectroscopy nondetected (U) because these analytes 
137, potassium-40, were not detected above the reported 
neptunium-237, lead-210, MDA. 
lead-212, lead-214, iodine-
129, radium·226, thallium-
208, yttrium-88) 

2833 04LA-96-02 16 Gamma spectroscopy suite u Gamma The results should be regarded as 

(except actinium-228, spectroscopy nondetected (U) because these analytes 

bismuth-212, bismuth-214, were not detected above the reported 

cesium-137. mercury-203, MDA. 

potassium-40, neptunium-
237, lead-212, lead-214, 
iodine-129, radium-226, 
thallium-208, yttrium-88) 

2833 04LA·96·0217 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-212, bismuth-214, were not detected above the reported 
cesium-137, potassium-40, MDA. 
neptunium-237, lead-210, 
lead-21 2, lead-214, iodine-
129, radium-226, thallium-
208, yttrium-88) 

2833 04LA·96-0218 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spechoscopy noode\ected (U) because these analytes 
bismuth-212, bismuth-214, were not detected above the reported 
cesium-137, potassium-40, MDA. 
sodium-22, neptunium-237, 
lead-210, lead-212, Lead-214, 
iodine-129, radium-224, 
radium-226, thallium-208, 
yttrium-88) 

2833 04LA-96-0220 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except bismuth-212, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cerium-139, cerium-144, MDA. 
cobalt-57, cobalt-60, cesium-
134, cesium-137, mercury-
203, potassium-40, lead-210, 
iodine-1 29) 

2833 04LA·96-0221 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except cesium-137, spectroscopy nondetected (U) because these analytes 
potassium-40, lead-21 0, were not detected above the reported 
iodine-129) MDA. 

2833 04LA·96-0222 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except cesium-137, spectroscopy nondetected (U) because these analytes 
potassium-40, lead-210, lead- were not detected above the reported 
212, iodine-129) MDA. 

2833 04LA·96-0223 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except cesium-137, spectroscopy nondetected (U) because these analytes 
potassium-40, lead-21 0, lead- were not detected above the reported 
212, iodine-129, radium-226, MDA. 
thallium-208) 
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Appendix C Results of QAIQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. ID Analyte{s) Qualifier Suite Comments 

2833 04LA-96-0206 lodine-129, lead-210, yttrium- J Gamma The results should be regarded as 
-0207 88 spectroscopy estimated (J) because these analytes 
-0226 were above the MDA but less then the 
-0227 EOL. 
-0229 

2833 04LA-96-0215 Cesium-137, iodine-129. lead- J Gamma The results should be regarded as 
-0217 210, yttrium-88 spectroscopy estimated (J) because these analytes 
-0218 were above the MDA but less then the 

EOL. 
2833 04LA-96-02 1 6 Cesium-137, iodine-129, J Gamma The results should be regarded as 

yttrium-88 spectroscopy estimated (J) because these analytes 
were above the MDA but less then the 
EOL. 

2833 04LA-96-0224 Americium-241, iodine-129, J Gamma The results should be regarded as 
lead-210, yttrium-88 spectroscopy estimated (J) because these analytes 

were above the MDA but less then the 
EOL. 

2833 04LA-96-0205 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except americium-241, spectroscopy nondetected (U) because these analytes 
cesium-137, potassium-40, were not detected above the reported 
lead-212, radium-226, lead- MDA. 
214, thallium-208, iodine-129, 
lead-210) 

2833 04LA-96-0206 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
americium-24 1, bismuth-212, were not detected above the reported 
bismuth-214, cesium-137, MDA. 
potassium-40, lead-21 0, lead-
212, lead-214, iodine-129, 
radium-226, thallium-208, 
yttrium-88) 

2833 04LA-96-0207 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
americium-24 1, cesium-1 37, were not detected above the reported 
potassium-40, lead-210, lead· MDA. 
212, lead-214, lodine-129, 
radium-226, thallium-208, 
yttrium-88) 

2833 04LA-96-0211 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except americium-24 1, spectroscopy nondetected (U) because these analytes 
cesium-137, potassium-40, were not detected above the reported 
lead-210, lead-212, MOA. 
protactinium-234m, iodine-
129, radium-224) 

2833 04LA-96-0212 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except americium-241, spectroscopy nondetected (U) because these analytes 
cesium-137, potassium-40, were not detected above the reported 
lead-210, lead-212, Lead-214, MDA. 
protactinium-234m, iodine-
129, radium-226) 
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Results of QAJQC Activities Appendix C 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2104 04LA-96-0143 Gamma spectroscopy suite u Gamma The results should be regarded as 
-0144 (except actinium-228, spectroscopy nondetected (U) because these analytes 
-0145 americium-241, bismuth-214, were not detected above the reported 

cesium-137, potassium-40, MOA. 
lead-212, lead-214, thallium-
208) 

2104 04LA-96-0146 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except americium-241, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, lead-212, lead- MOA. 
214, thallium-208) 

2104 04LA-96-0147 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, cesium- spectroscopy nondetected (U) because these analytes 
134, cesium-137, potassium- were not detected above the reported 
40, lead-212, lead-214, MOA. 
radium-226) 

2104 04LA-96-0148 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, cesium- spectroscopy nondetected (U) because these analytes 
137, potassium-40, lead-212, were not detected above the reported 
lead-214, thallium-208) MOA. 

2104 04LA-96-0149 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
americium-241, cesium-137, were not detected above the reported 
potassium-40, lead-212, lead- MOA. 
214, thallium-208) 

2104 04LA-96-0141 Americium-241 u Alpha The results should be regarded as 
-0142 spectroscopy nondetected (U) because the result is 

less than three times the reported one-
sigma uncertainty. 

2833 04LA-96-0206 Strontium-90 J+ Strontium-90 The results should be regarded as high 
-0207 bias (J+) because the presence of other 
-0215 radioisotopes of strontium may cause 
-0216 high bias in the measured strontium 
-0217 concentration. 
-0218 
-0220 
-0221 
-0222 
-0223 
-0224 
-0225 
-0226 
-0227 
-0229 

2833 04LA-96-0205 lodine-129, lead-21 0 J Gamma The results should be regarded as 
-0211 spectroscopy estimated (J) because these analytes 
-0212 were above the MDA but less then the 
-0220 EOL. 
-0221 
-0222 
-0223 
-0225 
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Appendix C Results of QAIQC Activities 

TABLE CS-3 (continued} 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

2104 04LA·96-0140 Gross alpha radiation J Gross alpha The results should be regarded as 
-0141 radiation estimated (J) qualified because all the 
-0142 results indicated MD As greater than the 
-0143 EOL. 
-0144 
-0145 
-0146 
-0147 
-0148 
-0149 

2104 04LA-96-0141 Strontium-90 u Strontium-90 The results should be regarded as 
-0142 nondetected (U) because this analyte 

was not detected above the reported 
MDA. 

2104 04LA-96-0141 Plutonium-238 u Isotopic The results should be regarded as 
plutonium nondetected (U) because this analyte 

was not detected above the reported 
MDA. 

2104 04LA-96-0142 Plutonium-238 u Isotopic The results should be regarded as 
-0147 plutonium nondetected (U) because the result is 
-0148 less than three times the reported one-

sigma uncertainty. 

2104 04LA-96-0141 Tritium J Tritium The results should be regarded as 
-0148 estimated (J) qualified because an the 

results indicated MDAs greater than the 
EOL. 

2104 04LA-96-0140 Uranium-235 J Isotopic The results should be regarded as 
-0141 uranium estimated (J) because this analyte was 
-0142 above the MDA but less then the EOL. 
-0143 
-0144 
-0145 
-0146 
-0147 
-0148 
-0149 

2104 04LA-96-0140 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
americium-241, bismuth-214, were not detected above the reported 
cesium-137, potassium-40, MDA. 
lead-212, lead-214, thallium-
208) 

2104 04LA-96-0141 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except potassium-40, lead- spectroscopy nondetected (U) because these anatytes 
212, lead-214, thallium-208) were not detected above the reported 

MDA. 

2104 04LA-96-0142 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, lead-212, lead- MDA. 
214, thallium-208) 
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Results of QAJQC Activities Appendix C 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2103 04LA-96-0140 Anthracene. dibenzoturan, J Semivolatile The results should be regarded as 
benzo(g,h,i)perylene, organic estimated (J) because these analytes 
indeno(1.2,3-cd)pyrene, compounds were detected below the MDL but above 
chrysene. benzo(a)pyrene, the IDL. 
benz(a)anthracene, 
acenaphthene, fluorene, 
naphthalene 

2103 04LA-96-0142 Pyrena, fluoranthene, J Semivolatile The results should be regarded as 
phenanthrene organic estimated (J) because these analytes 

compounds were detected below the MDL but above 
the IDL. 

2103 04LA-96-0143 Anthracene. J Semivolatile The results should be regarded as 
-0144 benzo(g,h,i)perylene, organic estimated (J) because these analytes 

indeno(1 ,2,3-cd)pyrene, compounds were detected below the MDL but above 
chrysene, benzo(a)pyrene, (the IDL. 
benz(a)anthracene, 
phenanthrene I -

2103 04LA-96-0145 Anthracene, .J Semivolatile The results should be regarded as 
benzo(g,h,i)perylene, organic estimated (J) because these analytes 
indeno(1 ,2,3-cd)pyrene, compounds were detected below the MDL but above 
benz(a)anthracene, the IDL. 
phenanthrene 

2103 04LA-96-0146 Anthracene, J Semivolatile The results should be regarded as 
benzo(g,h,i)perylene, organic estimated (J) because these analytes 
indeno(1 ,2,3-cd)pyrene compounds were detected below the MDL but above 

the IDL. 

2103 04LA-96-0147 Anthracene, pyrene, J Semivolatile The results should be regarded as 
-0149 benzo(b)fluoranthene, organic estimated (J) because these analytes 

fluoranthene, chrysene, compounds were detected below the MDL but above 
benzo(a)pyrene, the IDL. 
benz(a)anthracene, 
phenanthrene 

3204R 04LA-97 -0052 Anthracene, pyrene, J- Semivolatile The results should be regarded as low 
indeno(1 ,2,3-cd)pyrene, organic bias (J-) because the surrogate recovery 
benzo(b)fluoranthene, compounds was greater than 10% but less than the 
fluoranthene, lower limit; low bias potential is possible. 
benzo(k)fluoranthene, 
chrysene, benzo(a)pyrene, 
benz(a)anthracene, 
acenaphthene, phenanthrene, 
fluorene, naphthalene 

3204R 04LA-97-0053 Anthracene, pyrene, J- Semivolatile The results should be regarded as low 
indeno(1 ,2,3-cd)pyrene, organic bias (J-) because the surrogate recovery 
benzo(b)fluoranthene, compounds was greater than 10% but less than the 
fluoranthene, lower limit; low bias potential is possible. 
benzo(k)fluoranthene, 
chrysene, benzo(a)pyrene, 
dibenz(a,h)anthracene, 
benz(a)anthracene, 
acenaphthene, phenanthrene, 
fluorene, naphthalene 
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Appendix C Results of QAJQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2104 04LA·96-01 41 Cyanide (total), beryllium, J Metals The results should be regarded as 
cobalt, uranium estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

2104 04LA-96-01 42 Cobalt, nickel, selenium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the IDL. 

2104 04LA-96·01 43 Cyanide (total), cobalt, J Metals The results should be regarded as 
sodium, selenium estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

2104 04LA·96·01 44 Cobalt J Metals The results should be regarded as 
estimated (J) because this analyte was 
detected below the MDL but above the 
IDL. 

2104 04LA-96-0145 Cyanide (total), cobalt, J Metals The results should be regarded as 
selenium estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

2104 04LA-96-0146 Cyanide (total), cobalt, nickel, J Metals The results should be regarded as 
selenium estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

2104 04LA-96-0147 Cyanide (total), beryllium, J Metals The results should be regarded as 
-0148 cobalt, magnesium, uranium estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 

2104 04LA-96-0149 Cyanide (total), cobalt J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the IDL. 

3205R 04LA-97-0052 Antimony, mercury UJ Metals The results should be regarded as 
-0053 nondetected and an estimate (UJ) 

because the spike recovery is between 
30 and 74%, and the results are less 
than the EDL. 

2103 04LA-96-0140 Bis(2-ethylhexyl)phthalate u Semivolatile The results should be regarded as 
-0142 organic nondetected (U) because the sample 
-0143 compounds was less than the EOL and less than five 
-0144 times the concentration of the analyte In 
-0146 the blank, which indicates the detected 
-0147 result was indistinguishable from blank 
-0148 contamination. 
-0149 

2103 04LA-96-0145 Bis(2-ethylhexyl)phthalate u Semivolatile The results should be regarded as 
organic nondetected (U) because the sample 
compounds was greater than EOL and less than 5 

times the concentration of the analyte in 
the blank, which indicates the detected 
result was indistinguishable from blank 
contamination. 
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Results of QAIQC Activities Appendix C 

TABLE CS-3 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-2 

Request Sample Analyte 
No. ID Analyte(s) QuaiHler Suite Comments 

2104 04LA-96-0140 Antimony R Metals Data were rejected because of zero 
-0141 recoveries in the matrix spike. 
-0142 
-0143 
-0144 
-0145 
-0146 
-0147 
-0148 
-0149 

2104 04LA-96·0140 Titanium J+ Metals The results should be regarded as high 
-0141 bias (J+) because the spike recovery 
-0142 (154%) exceeded the upper limit and the 
-0143 results were greater than the EDL. 
-0144 . 
-0145 
-0146 
-0147 
-0148 
-0149 

2104 04LA-96-0140 Sodium u Metals The sample results should be regarded 
-0142 as nondetected (U) because the sample 

results are greater than the EDL but less 
than five times the concentration of the 
related analyte in the blank. 

2104 04LA-96-0141 Arsenic u Metals The sample results should be regarded 
-0143 as nondetected (U) because the sample 
-0144 results are greater than the EDL but less 
-0146 than five times the concentration of the 
-0148 related analyte in the blank. 

2104 04LA-96-0141 Nickel u Metals The sample results should be regarded 
-0143 as nondetected (U) because the sample 
-0147 results are greater than the EDL but less 
-0148 than five times the concentration of the 

related analyte in the blank. 

2104 04LA-96-0145 Thallium u Metals The sample results should be regarded 
-0149 as nondetected (U) because the sample 

results are greater than the EDL but less 
than five times the concentration of the 
related analyte in the blank. 

2104 04LA-96-0140 Boron u Metals The sample results should be regarded 
-0141 as nondetected (U) qualified because 
-0142 the sample results are greater than the 
-0143 EDL but less than five times the 
-0144 concentration of the related analyte in 
-0145 the blank. 
-0146 
-0147 
-0148 
-0149 

2104 04LA·96·0140 Cyanide (total), cobalt, J Metals The results should be regarded as 
mercury estimated (J) because these analytes 

were detected below the MDL but above 
the IDL. 
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Appendix C Results of QA/QC Activities 

TABLE CS-2 {continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-1 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

3968R 04LA-97 -0624 Americium-24 l, barium-140, u Gamma The results should be regarded as 
bismuth-211, bismuth-212, spectroscopy nondetected (U} because these analy1es 
cerium-139, cerium-144, were not detected above the reported 
cobalt-60, cesium- 134, MDA. 
mercury-203, sodium-22, 
neptunium-237, protactinium-
234m, lead-211, radium-223, 
radium-224, radon-219, 
selenium-75, strontium-85, 
thorium-227, thorium-234, 
uranium-235, yttrium-88, 
annihilation radiation 

·-
3968R 04LA-97-0624 Cadmium-109, cobalt-57, u Gamma The results should be regarded as 

cesium-137, lanthanum-140, spectroscopy nondetected (U) because the result is 
europium-152, manganese- less than three times the reported one-
54, protactinium-231, sigma uncertainty. 
ruthenium-106, tin-1 13, zinc-
65 

3968R 04LA-97-0625 Americium-241, barium-140, u Gamma The results should be regarded as 
bismuth-212, cerium-139, spectroscopy nondetected (U) because these analy1es 
cerium-144, cobalt-57, were not detected above the reported 
cesium-134, europium-152, MDA. 
mercury-203, lanthanum-140, 
manganese-54, protactinium-
233, protactinium-234m, lead-
211, radium-223, radium-224, 
radon-219, ruthenium- 106, 
selenium-75, strontium-85, 
thorium-227, yttrium-88, zinc-
65, annihilation radiation 

3968R 04LA-97-0625 Bismuth-21 1, cadmium-109, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because the result is 
neptunium-237, protactinium- less than three times the reported one-
231, tin-1 13, thorium-234, sigma uncertainty. 
uranium-235 
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TABLE CS-2 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-1 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

3968R 04LA-97-0613 Americium-241, barium-140, u Gamma The results should be regarded as 
bismuth-211, bismuth-212, spectroscopy nondetected (U) because these analytes 
cerium-139, cobalt-57, cobalt- were not detected above the reported 
60, cesium-134, duropium- MDA. 
152, mercury-203, lanthanum-
140, manganese-54, sodium-
22, neptunium-237, 
protactinium-233, 
protactinium-234m, lead-211, 
radium-223, ruthenium-1 06, 
selenium-75, tin-113, 
strontium-as, thorium-227, 
thorium-234, yt1rium-aa, zinc-
65 

396aR 04LA-97-0613 Cadmium-109, cerium-144, u Gamma The results should be regarded as 
radon-219, uranium-235, spectroscopy nondetected (U) because the result is 
annihilation radiation tess than three times the reported one-

sigma uncertainty. 

396aR 04LA-97-0622 Americium-241 , barium-140, u Gamma The results should be regarded as 
bismuth-212, cerium-139, spectroscopy nondetected (U) because these anaty1es 
cerium-144, cobatt-60, were not detected above the reported 
cesium-134, europium-152, MDA. 
mercury-203, tanthanum-140, 
manganese-54, sodium-22, 
neptunium-237, protactinium-
234m, radium-223, radon-
219, ruthenium-106, 
setenium-75, strontium-as, 
thorium-227, thorium-234, 
zinc-65, annihilation radiation 

396aR 04LA-97-0622 Cadmium-1 09, protactinium- u Gamma The results should be regarded as 
231, protactinium-233, lead- spectroscopy nondetected (U) because the result Is 
211, radium-226, tin-113, less than three times the reported one-
yt1rium-aa sigma uncertainty. 

396aR 04LA-97 -0623 Americium-241, bismuth-211, u Gamma The results should be regarded as 
bismuth-212, cerium-139, spectroscopy nondetected (U) because these analytes 
cerium-144, cobalt-57, cobalt- were not detected above the reported 
60, cesium-134, europium- MDA. 
152, mercury-203, lanthanum-
140, manganese-54, sodium-
22, neptunium-237, 
protactinium-231, 
protactinium-233, 
protactinium-234m, radium-
223, radon-219, ruthenium-
106, setenium-75, tin-113, 
strontium-as, thorium-227, 
yt1rium-aa 

396aR 04LA·97-0623 Barium-140, cadmium-109, u Gamma The results should be regarded as 
lead-211, thorium-234, spectroscopy nondetected (U) because the result is 
uranium-235, annihilation tess than three times the reported one-
radiation sigma uncertainty. 
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TABLE CS-2 (continued} 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-1 

Request Sample Analyte 
No. 10 Analyte(s) Qual Ifill" Suite Comments 

3729R 04LA-97-0238 Plutonium-238 u Isotopic The results should be regarded as 
-0241 plutonium nondetected (U) because this analyte 
-0244 was not detected above the reported 
-0245 MDA. 
-0246 
-0247 
-0248 
-0249 
-0250 
-0251 
-0252 
-0253 
-0254 
-0256 
-0257 
-0258 
-0259 -
-0260 
-0261 
-0264 
-0265 
-0266 
-0267 
-0268 
-0269 
-0270 
-0271 
-0272 
-0274 
-0276 
-0277 
-0278 
-0279 
-0280 

3968R 04LA-97-0568 Americium-241 u Alpha The results should be regarded as 
-0623 spectroscopy nondetected (U) because this analyte 

was not detected above the reported 
MDA. 

3968R 04LA-97-0570 Strontium-90 u Strontium-90 The results should be regarded as 
non detected because the result was less 
than three times the TPU, and the 
duplicate result was not within the 
acceptable range. 

3968R 04LA-97-0569 Strontium-90 u Strontium-90 The results should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDA. 

3968R 04LA-97-0579 Uranium-235 u Isotopic The results should be regarded as 
-0623 uranium nondetected (U) because this analyte 

was not detected above the reported 
MDA. 
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TABLE CS-2 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-1 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

3938R 04LA-97 -0568 Potassium, nickel, sodium, J Metals The results should be regarded as 
-0569 vanadium estimated (J) because the percent 
-0570 difference for the soil inductively coupled 
-0571 plasma serial dilution was greater than 
-0572 the 10% value that is required. 
-0573 
-0574 
-0575 
-0576 
-0577 
-0579 
-0590 
-0602 
-0613 
-0622 
-0623 
-0624 
-0625 

3727R 04LA-96-0272 Aroclor-1260 J+ Pesticides and The results should be regarded as high 
PCBs bias (J+) because both surrogate 

recoveries exceeded the upper limits. A 
potential high bias or false positive in the 
results is possible. 

3729R 04LA-97 -0255 Strontium-90 u Strontium-90 The results should be regarded as 
-0256 nondetected (U) because this analyte 
-0257 was not detected above the reported 

MDA. 

3729R 04LA-97-0269 Plutonium-239,240 u Isotopic The results should be regarded as 
plutonium nondetected (U) because these analytes 

were not detected above the reported 
MDA. 

September 1998 C-12 Upper Los Alamos Canyon Reach Report 



Appendix C Results of QAJQC Activities 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-1 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3938R 04LA-97 -0568 Copper J+ Metals The results should be regarded as high 
-0569 bias (J+) because the spike recovery 
-0570 exceeded the upper limit and the results 
-0571 exceed the EDL. 
-0572 
-0573 
-0574 
-0575 
-0576 
-0577 
·0579 
-0590 
-0602 
-0613 
-0622 
-0623 
·0624 
·0625 

3938R 04LA-97 -0568 Lead J Metals The duplicate result for lead was outside 
-0569 control limits; sample results were 
-0570 qualified and estimated (J). 
·0571 
-0572 
-0573 
-0574 
-0575 
-0576 
-0577 
-0579 
-0590 
-0602 
-0613 
-0622 
-0623 
-0624 
-0625 

3938R 04LA-97-0568 Selenium u Metals The sample results should be regarded 
-0569 as nondetected (U) because the sample 
-0570 results are greater than the EDL but less 
-0571 than five times the concentration of the 
-0572 related analyte in the blank. 
-0573 
-0576 
-0577 
-0579 
-0590 
-0602 
-0622 
-0623 
-0624 
-0625 

3938R 04LA-97 -0579 Chromium u Metals The sample results should be regarded 
as nondetected (U) because the sample 
results are greater than the EDL but less 
than five times the concentration of the 
related analyte in the blank. 
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TABLE C5·2 

DATA QUALIFIERS FOR LOS ALAMOS CANYON REACH LA-1 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3728R 04LA-97 -0236 Aluminum, iron J Metals The duplicate results for aluminum and 
-0237 iron were outside control limits; sample 
-0243 results were qualified and estimated (J). 
-0244 
-0245 
-0255 
-0256 
-0257 
-0272 
-0273 
-0279 

3728R 04LA-97-0236 Selenium u Metals The sample results should be regarded 
-0237 as nondetected (U) because the sample 
-0243 results are greater than the EDL but less 
-0244 than five times the concentration of the 
-0245 related analyte in the blank. 
-0255 
-0256 
-0257 
-0272 
-0273 
-0279 

3728R 04LA-97 -0236 Silver, beryllium, cobalt, J Metals The results should be regarded as 
copper, potassium, estimated (J) because these analytes 
magnesium, sodium, were detected below the MDL but above 
vanadium the IDL. 

-,· 
3728R 04LA-97-0237 Silver, beryllium, cobalt, J t'Metals The results should be regaTded as 

-0243 potassium, magnesium, 
I I estimated (J) because these analytes 

-0244 sodium, nickel, vanadium were detected below the MDL but above 
-0255 the IDL. 
-0256 
-0273 

3728R 04LA-97-0245 Silver, cobalt, potassium, J Metals The results should be regarded as 
magnesium, sodium, nickel, estimated (J) because these analytes 
vanadium were detected below the MDL but above 

the IDL. 

3728R 04LA-97-0257 Silver, beryllium, cobalt, J Metals The results should be regarded as 
chromium (total), potassium, estimated (J) because these analytes 
magnesium, sodium, were detected below the MDL but above 
vanadium the IDL. 

3728R 04LA-97-0272 Silver, beryllium, cobalt, J Metals The results should be regarded as 
mercury, potassium, estimated (J) because these analytes 
magnesium, sodium, nickel, were detected below the MDL but above 
vanadium the IDL. 

3728R 04LA-97 ·0279 Silver, beryllium, calcium, J Metals The results should be regarded as 
cobalt, potassium, estimated (J) because these analytes 
magnesium, sodium, nickel, were detected below the MDL but above 
vanadium the IDL. 

September 1998 C-10 Upper Los Alamos Canyon Reach Report 



Appendix C Results of QAJQC Activities 

PESTPCB analysis. All holding times for extraction and analyses were met for the PESTPCB analyses 
with the following exceptions. 

• Sample numbers 04LA-96-0255 and 04LA-96-0272 missed holding times during re-extraction. 
Data from these two samples were reported from the original extraction that was analyzed within 
the acceptable holding time. 

All other OC criteria were met for the PESTPCB analyses with the following exceptions. 

• RN 2103- For sample number 04LA-96-0144, the surrogate Aroclor-1260 was outside the 
required retention time range of 0.05 minutes. All of the analyses for this sample were qualified as 
not detected. Manual examination of the chromatographic peaks was not performed. 

• RN 3727R - Surrogate analyses for tetrachloro-m-xylene (TCMX) and dichlorobenzene (DCB) for 
sample number 04LA-96-0272 had recoveries above the acceptable criteria (190 and 177%, 
respectively). Analytes detected for this sample was qualified as estimated with a potential high 
bias (J+). 

• RN 3937R -One of the two surrogate analyses (TCMX) for sample number 04LA-96-0622 had 
recoveries below the acceptance criteria. The EPA contract laboratory program guidelines require 
only one surrogate in the acceptance range. Therefore, no qualifiers were associated with this 
sample. 

C-5.0 DATA VALIDATION 

The following tables present the data qualifiers applied to each analyte for a given sample. The data 
qualifiers are defined in Table CS-1. Tables CS-2 through CS-4 list the qualifiers for each of the three 
reaches in upper Los Alamos Canyon. 

TABLE CS-1 

EXPLANATION OF DATA QUALIFIERS USED IN THE DATA VALIDATION PROCEDURE 

Qualifier Explanation 

u The analyte was analyzed for but not detected. Reported value is the sample-specific estimated 
quantitation limit or detection limit. 

J The analyte was positively identified, and the associated numerical value is estimated to be more 
uncertain than would normally be expected for that analysis. 

J+ The analyte was positively identified, and the reported value is an estimate and likely biased high. 

J- The analyte was positively identified, and the reported value is an estimate and likely biased low. 

UJ The analyte was analyzed for but not detected. Reported value is an estimate of the sample-
specific quantitation limit or detection limit. 

R The sample results are rejected because of serious deficiencies in the ability to analyze the 
sample and meet quality control criteria; presence or absence cannot be verified. 
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and acceptance criteria were followed as required in the ER Project analytical services SOW (LANL 1995, 
49738). 

All data was usable with the following exception for request number 3312R. All samples associated with 
this RN were rejected (A-qualified) due to incorrect percent solids reporting (1 00%) which affects results 
for all analytes. Also, blank analysis dates did not match sample analysis dates and some of the analytes 
were not indicated in the LCS or the matrix spike. 

C-4.1 Semivolatile Organic Chemical Analysis 

Analyses for SVOCs were performed on 20 samples at off-site fixed laboratories. Analyses were 
performed using the EPA SW-846 Method 3540 to extract samples and EPA SW-846 Method 8270 for 
SVOC analyses. The SVOC analyte lists including the corresponding required EOLs are provided in 
Appendix D, and the methods are listed in Table C4-1. All holding times for extraction and analyses were 
met for the SVOC analyses. All other QC criteria were met for the SVOC analyses with the following 
exceptions. 

• RN 2103- The analyte bis(2-ethylhexyl)phthalate was detected in the blank. Results should be 
regarded as not detected because the sample was less than five times the concentration of the 
analyte in the blank. 

• RN 3204R- Low surrogate recoveries were noted for all polycyclic aromatic hydrocarbons 
(PAHs). Samples are (J-) qualified because of a potential low bias. 

TABLE C4-1 

ANALYTICAL METHODS FOR ORGANIC CHEMICAL ANALYSES 

Analytical Method* Analytical Description Analytical Suite 

EPA SW-846 Method 8081 (3540) Organochlorine pesticides and PCBs See Table 01-4 in Appendix D 

EPA SW-846 Method 8270 (3540) SVOCs See Table 01-3 in Appendix 0 

·sample preparation methods are listed in parentheses. 

Accuracy of SVOC analyses performed at off-site fixed laboratories was determined using internal 
standards and surrogate recoveries. The recoveries for all surrogates and analyses of internal standards 
were within EPA guidelines. 

Matrix spike analyses for SVOCs met the required criteria for all samples with the following exceptions. 

• RN 3204R- Matrix and matrix spike sample duplicate results were slightly outside the acceptable 
recovery range. No qualifiers were associated with these samples because of matrix interference. 

C-4.2 Organochlorine Pesticides and Polychlorinated Biphenyl Chemical Analysis 

Analyses for PESTPCBs were performed on 36 samples at off-site fixed laboratories. Analyses were 
performed using the EPA SW-846 Method 3540 to extract samples and EPA SW-846 Method 8081 for 
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The analytical results for all remaining individual spike samples were all within the ± 25% recovery control 

limit. 

LCSs were analyzed to assess accuracy for radionuclide analyses. The LCSs serve as a monitor of the 
overall performance of each step during the analysis, including the sample preparation. The ER Project 
analytical services SOW (LANL 1995, 49738} specifies that LCS recoveries should be within ± 25% of the 
certified value. The analytical results for individual LCSs were all within the ± 25% recovery control limit 
with the following exception. 

• RN 2104- The LCSs for the thorium-228 and thorium-232 isotopes were not reported. Results 
for these isotopes appear to be satisfactory as reported. 

Method blanks are also used to assess bias. The ER Project analytical services SOW (LANL 1995, 
49738) specifies that the method blank concentration should not exceed the required EOL. All method 
blanks met these criteria. 

Laboratory duplicate sample analyses were evaluated to determine precision in the analyses. Results ar~ 
evaluated based on a three-sigma agreement. All results reported for laboratory duplicate samples were 
within three-sigma of the original sample result with the following exceptions. 

• RN 3206R- The laboratory duplicate sample was not analyzed for radium-226. No special 
qualifiers are associated with this analyte. 

• RN 3337R- The strontium-90 RPD exceeds the criteria for batch number G84223. No special 
qualifiers are associated with this batch. 

• RN 3968R- The laboratory duplicate sample for plutonium-239,240 did not meet criteria. The 
result was greater than the EQL, and the difference was greater than two times the EOL. The 
results were estimated for these samples. 

Radionuclide tracers and carriers are used to track the course (accuracy and bias) of the analytical 
measurement. Tracers are used for alpha spectroscopy analyses. Tracers are designed to provide 
information about the effect of each sample matrix on the sample preparation procedures and 
measurement methodology. The ER Project analytical services SOW (LANL 1995, 49738} specifies the 
required tracer recoveries for alpha emitters should be between 30 and 110%. Carrier recoveries should 
be between 40 and 110%. Carriers are used for strontium-90 analyses. Sample results are adjusted for 
tracer/carrier recoveries as required by standard protocol. All tracer and carrier recoveries are within 
these guidelines. 

• RNs 2833 and 3314R- Because of the presence of other radioisotopes of strontium, a high bias 
may be associated with the measured strontium-90 concentrations. Sample results reported as 
detected for these RNs were qualified as biased high (J+ qualified). 

C-4.0 ORGANIC CHEMICAL ANALYSES 

A total of 36 surface and subsurface samples were collected and analyzed for SVOCs and/or pesticides 
and polychlorinated biphenyls (PESTPCBs) at off-site fixed laboratories. The summaries for these 
analyses are presented in the sections below. All extraction and analysis procedures, OC procedures, 
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The results for the gamma spectroscopy analyses were reviewed with respect to their uncertainty values 
and parent decay series. Each sample analyte result was compared with its corresponding total 
propagated uncertainty (TPU). If the gamma spectroscopy result was not greater than three times the 
TPU, it was qualified as not detected. Each analyte in each of the thorium-232, uranium-238, and 
uranium-235 decay series was reviewed based on the activity of the parent (i.e., thorium-232, 
uranium-238, and uranium-235) assuming secular equilibrium. It was concluded that the majority of the 
gamma spectroscopy analytes were within expected background ranges based on this review. These 
results are discussed in more detail in Section 3.1. 

Tritium results may be expressed in units of pCilg of dry soil or pCilml of soil moisture. The analytical 
results in units of pCilml were multiplied by the moisture fraction (MF) of the sample and divided by the 
product of the moisture density [=(rw) x 1 - MF]. For most samples, including all the samples analyzed for 
this report, rw is set equal to 1 g/ml. 

C-3.1.1 Detection Limits 

The detection status for radiochemical analyses was determined by comparing the sample result with the 
minimum detectable activity (MDA) for all samples and analytes unless otherwise noted. The maximum 
allowable EOLs as defined in the ER Project analytical services SOW for radiochemicals are provided in 
Table D-1.2 in Appendix D. Deviations from the required EQL are noted where applicable for a sample. 

It should be noted that in almost all cases the MDA was substantially less than the required EQL. For 
example, typical MDAs for plutonium and americium were less than or equal to 0.01 pCi/g, whereas the 
required EOLs for these isotopes are 0.1 pCilg. All MDAs for radiochemical analyses were equal to or 
less than the required EQL with the following exceptions. 

• RN 2104- The MD As reported for the gross alpha results were greater than the required EQL for 
all samples. All gross alpha results were J-qualified. 

• RN 2104- Two samples associated with this RN had tritium MDAs reported above the EOL of 
300 pCi/L. These results were qualified as estimated. 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 

Numerous sample results were qualified as not detected based on the reported MDA for the sample. All 
request numbers had one or more samples qualified as not detected based on the MDA. The samples 
and their associated analytes are listed in the tables in Section C-5.0. 

C-3.2 Discussion of Radiochemical Quality Assurance/Quality Control Samples 

Precision and bias of radiochemical analyses performed at off-site fixed laboratories were assessed using 
matrix spike samples, laboratory control samples, method blanks, duplicates, and tracers. 

The ER Project analytical services SOW (LANL 1995, 49738) specifies that spike sample recoveries 
should be within ± 25% of the certified value. All spike samples had acceptable recoveries with the 

following exceptions. 

• RN 3206R- Strontium-90 and tritium matrix spikes were not analyzed. There is no effect on the 
data, and no special qualifiers were reported. 

September 1998 C-6 Upper Los Alamos Canyon Reach Report 



Appendix C Results of QAIQC Activities 

C-2.2.4 Laboratory Duplicates 

Analyzing laboratory duplicate samples assessed precision of inorganic chemical analyses performed at 
off-site fixed laboratories. The results for laboratory duplicate samples were reported as part of the data 
set for the three reaches. The average relative percent difference (RPD) between the samples and the 
laboratory duplicate sample exceeded 35% for the following samples. 

• RN 3728R- 35% RPD was exceeded for aluminum and iron. Sample results were J-qualified. 

• RN 3938R - 35% RPD was exceeded for lead. Sample results were J-qualified. 

C-2.2.5 Inductively Coupled Plasma Serial Dilutions 

The serial dilution samples determine whether physical or chemical matrix interferences were 
er:'countered during analysis. If the sample concentration is sufficiently high (> 50 times the instrument 
detection limit (IDL} then the serial dilution analysis should agree within 10% of the initial sample result. 
The percent difference between the initial sample results and the serial dilutions exceeded 10% for the 
following samples. 

• RN 3938R- Percent difference was exceeded for nickel, vanadium, potassium, and sodium (12, 
13, 49 and 181 %). Sample results for these analytes under this RN were estimated (J-qualified). 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 

C-3.0 RADIOCHEMICAL ANALYSES 

C-3.1 General 

A total of 212 surface and subsurface sediment samples were collected in the upper Los Alamos Canyon 
reaches for radiochemical analyses, including a total of 87, 79, and 46 samples for reaches LA-1, LA-2, 
and LA-3, respectively. The samples were analyzed by one or more of the methods listed in Table C3-1. 

TABLE C3-1 

ANALYTICAL METHODS FOR RADIOCHEMICAL ANALYSES 

Radionuclide(s) Analytical Technique 

Gamma-emitting (includes cesium-137 and cobalt-60) Gamma spectroscopy 

Isotopic plutonium Alpha spectroscopy 

Tritium Liquid scintillation counting 

Strontium-90 Gas proportional counting 

Americium-241 Alpha spectroscopy and gamma spectroscopy 

Gross alpha Gas proportional counting 

Gross beta Gas proportional counting 

Isotopic uranium ICPMS and alpha spectroscopy 
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recoveries and the one-sigma standard error indicate acceptable LCS recoveries between 80 and 120% 

for all samples, with the following exception. 

• RN 3938R- LCS recoveries for antimony and copper were outside control limits (79 to 125%). 
No special qualifiers were associated with antimony, but copper was regarded as estimated (J+ 
qualified) with a potential high bias. 

C-2.2.2 Blanks 

Preparation and calibration blanks are used as a measurement of bias and potential cross contamination. 
The blank results for inorganic chemical analyses were within acceptable limits for most of the analyses 
with the following exceptions. 

• RN 2104- Sample results for analytes including arsenic, boron, nickel, sodium, and thallium 
were less than five times the amount reported in the associated preparation blank. These results 
were qualified as not detected. 

• RN 3728R - Sample results for selenium were less than five times the amount reported in the 
associated preparation blank. These results were qualified as not detected. 

• RN 3938R- Sample results for analytes including chromium (one sample) and selenium (all 
samples) were less than five times the amount reported in the associated preparation blank. 
These results were qualified as not detected. 

C-2.2.3 Matrix Spikes 

Accuracy for inorganic chemical analyses in all reaches were also assessed using matrix spike samples. 
A matrix spike sample is designed to provide information about the effect of each sample matrix on the 
sample preparation procedures and measurement methodology. The average recovery and one-sigma 
standard error indicated acceptable recoveries between 75 and 125% for all spike samples with the 
following exceptions. 

• RN 2104- Spike results were outside the recovery limit for antimony (0%) and titanium (154%). 
Zero recoveries were noted for antimony. Sample results for these analytes associated with this 
RN were qualified as rejected (R) for antimony and estimated with a potential high bias (J+) for 
titanium. 

• RN 3205R - Spike results were outside the acceptable recovery range for antimony (47%) and 
mercury (70%). Sample results for these analytes associated with this RN were qualified as (UJ), 
not detected, but the associated value is an estimate. 

• RN 3313R- Spike results were outside the acceptable recovery range for antimony (57%), 
manganese (56%), and selenium (53%). Sample results for antimony and selenium were 
qualified as not detected, but the associated value is an estimate (UJ), and manganese results 
were qualified as estimated with a potential low bias (J-). 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 
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methods are summarized in Table C2-1. The EPA SW-846 analyses were performed at off-site fixed 
laboratories. Holding times were met for all inorganic chemical analyses. 

TABLE C2-1 

ANALYTICAL METHODS FOR INORGANIC CHEMICAL ANALYSES* 

Analytical Method Analytical Description Analytical Suite 

EPA SW-846 Method 6010 Inductively coupled plasma emission Aluminum, antimony, arsenic, 
(3050A) spectroscopy (ICPES) barium, beryllium, boron, calcium, 

cadmium, cobalt, chromium, copper, 
iron, lead, magnesium, manganese, 
molybdenum, nickel, potassium, 
selenium, sodium, silver, thallium, 
titanium, vanadium, and zinc 

EPA SW-846 Method 6020 Inductively coupled plasma mass Uranium (extractable) 
(3050A) spectrometry (ICPMS) 

EPA Method 200.8 Inductively coupled plasma mass Total uranium 
spectrometry (ICPMS) flow injection analysis 

EPA SW-846 Method Graphite furnace atomic absorption (GFAA) Arsenic, lead, selenium, and thallium 
7000-series 

EPA SW-846 Method 7471 Cold vapor atomic absorption (CVAA) Mercury 

·sample preparation methods are listed in parentheses. 

The maximum allowable EOLs defined by the ER Project analytical services SOW (LANL 1995, 49738) 
for inorganic chemicals are provided in Table 01-1 in Appendix D. All detection limits were below 
background values except for selected antimony, arsenic, cadmium, mercury, selenium, and thallium 
analyses using ICPES. Most of the analyses for antimony, arsenic, selenium, and thallium were 
performed using the GFAA method (EPA SW-846 7000-series) and yielded detection limits below 
background values. Mercury was also analyzed using the CVAA method (EPA SW-846 7471) to attain 
detection limits below 0.1 mglkg. 

Results for individual sediment samples within a sample delivery group were evaluated and qualified 
using the ER Project validation process, which is based on the criteria in the NFG (EPA 1994, 48639). 
Qualifiers for individual samples can be found in Section C-5.0. 

C-2.2 Discussion of Inorganic Quality Assurance/Quality Control Samples 

LCSs, blanks, matrix spike samples, laboratory duplicate samples, and serial dilution samples were 
analyzed to assess accuracy and precision for inorganic chemical analyses. Each of these sample types 
is defined in the ER Project analytical services SOW (LANL 1995, 49738) and described briefly in the 
sections below. 

C-2.2.1 Laboratory Control Samples 

The LCS serves as a monitor of the overall performance of each step during the analysis, including 
sample preparation. The analytical results for the field samples were qualified according to NFG if the 
individual LCSs indicated an unacceptable bias in the measurement of individual analytes. The average 
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C-1.1 Samples Collected 

A total of 246 field samples were submitted for analysis at off-site fixed laboratories The number of 
samples collected and analyzed from each reach is summarized in Table C1-1. 

TABLE C1-1 

NUMBER OF SAMPLES COLLECTED BY REACH AND ANALYTICAL SUITE 

Reach 
Analytical 

Suite LA·1 LA·2 LA-3 Total 

PCBs 9 2 0 11 

Pesticides and PCBs 16 12 8 36 

SVOCs. 0 12 8 20 

Inorganic chemicals 27 14 8 49 

Cyanide 0 10 8 18 

Uranium, titanium 0 10 8 18 

Boron 0 8 0 8 

Americium-241 (by alpha spectroscopy) 11 12 8 31 

Gross alpha/beta radiation 0 10 8 18 

Gross gamma radiation 0 10 8 18 

Gamma spectroscopy radionuclides 11 59 46 116 

Tritium 0 12 8 20 

Isotopic plutonium 85 55 21 161 

Isotopic thorium 0 10 8 18 

Isotopic uranium 20 14 8 42 

Radium-226 0 2 0 2 

Strontium-90 3 51 19 73 

Summaries of the analytical methods and suites are provided in the following sections for inorganic 
chemical, radiochemical, and organic chemical analyses. The contract required detection limit (CRDL), 
also referred to as the maximum estimated quantitation limit (EQL), for each of the analytes listed is 
provided in Appendix D-1.0. These limits are also detailed in the ER Project analytical services SOW 
(LANL 1995, 49738). 

C-2.0 INORGANIC CHEMICAL ANALYSES 

C-2.1 General 

A total of 49 surface and subsurface sediment samples were collected in upper Los Alamos Canyon for 
inorganic chemical analyses. The total includes 27 samples from LA-1, 14 samples from LA-2, and 8 
samples from LA-3. These samples were analyzed by one or more of the following EPA SW-846 
methods: Method 6010A (inductively coupled plasma emission spectroscopy [ICPES]}, Method 6020 
(inductively coupled plasma mass spectrometry [ICPMS]), Method 7000-series (graphite furnace atomic 
absorption (GFAA]), and Method 7471 (cold vapor atomic absorption [CVAA]) (EPA 1987, 57589). The 
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Appendix C Results of QAIQC Activities 

APPENDIX C RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

C-1.0 SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

The upper Los Alamos Canyon data set consists of analytical results from sediment samples collected 
from reaches LA-1, LA-2, and LA-3, as described in the body of this report. Most of the data set for upper 
Los Alamos Canyon is composed of isotopic and gamma-emitting radionuclides. Selected samples were 
also analyzed for inorganic chemicals, semivolatile organic compounds (SVOCs), organochlorine 
pesticides, and polychlorinated biphenyls (PCBs). The summary of the analytical suites and method 
descriptions are included in Sections C-2.0, C-3.0, and C-4.0. 

A total of five different off-site fixed laboratories performed the analyses for samples collected from upper 
Los Alamos Canyon. Quality assurance (QA), quality control (OC), and data validation procedures were 
implemented in accordance with the requirements of the Task/Site Work Plan for Operable Unit 1049: Los 
Alamos Canyon and Pueblo Canyon (LANL 1995, 50290), the Quality Assurance Project Plan 
Requirements for Sampling and Analysis (LANL 1996, 54609), and the Laboratory Environmental 
Restoration (ER) Project analytical services statement of work (SOW) for contract laboratories (LANL 

1995, 49738). 

The results of the OAIOC activities were used to estimate accuracy, bias, and precision of the analytical 
measurements. OC samples including laboratory blank samples, surrogates, matrix spikes, and 
laboratory control samples (LCSs) were used to assess accuracy and bias. Duplicate OC samples were 
used to determine precision. The type and frequency of OC analyses are described in the ER Project 
analytical services SOW (LANL 1995, 49738). Other OC factors such as sample preservation and holding 
times were also assessed. The requirements for sample preservation and holding times are given in the 
ER Project standard operating procedure LANL-ER-SOP-1.02, Rev. 0, "Sample Containers and 
Preservation." Evaluating these OC indicators allows estimates to be made of the accuracy, bias, and 
precision of the analytical suites. 

The results for individual samples were qualified, as necessary, using the ER Project data validation 
process by assessing the QC parameters listed above. The ER Project data validation process adheres 
to the Environmental Protection Agency (EPA) Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (NFG) (EPA 1994, 48639) for data validation and incorporates 
Laboratory-specific reason codes for qualifying data. Data packages received from each analytical 
laboratory were reviewed with respect to the NFG and Laboratory quality procedures for data validation. 
Data validation results, including sample IDs and their associated qualifiers, are located in Section C-5.0. 

A focused data validation was also performed for most of the data packages (also referred to as request 
numbers [RN]), including those listed in the following sections. The focused validation followed the same 
procedure discussed above and included a more detailed review of the raw data results generated by the 
analytical laboratories. In some cases, manual calculations were performed or reviewed to confirm QC 
results. 

In general, the data appear to be of acceptable quality, and most of the data, including the qualified data, 
are usable for evaluation and interpretive purposes. As discussed in the following text, some of the 
qualified data should be considered estimated (J-qualified). Overall, the entire data set meets the 
standards set for use in this report with the exception of the rejection of all organic data from reach LA-3 
and most antimony data from reach LA-2. Discussions of data usability are addressed in Section 3.1, and 
definitions of the qualifiers used in the analyses are presented in Section C-5.0. 
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TABLE 85-1 

SUMMARY OF SEDIMENT SAMPLING EVENTS IN UPPER LOS ALAMOS CANYON 

Number of Type of Analyses 
Sampling Sampling Samples and 

Reach Event Dates Collected• Primary Goals 

LA-1 1 9/11/97-9/12/97 41 Plutonium analyses plus limited-suite analyses on 11 samples; examine general variations in 
contaminants between geomorphic units and between subreaches and sources for contaminants; 
evaluate vertical variations in plutonium concentration; provide initial estimate of plutonium inventory; 
determine contaminants present above background values 

LA-1 2 11/18/97-11/19/97 44 Plutonium analyses plus limited-suite analyses on 16 samples; evaluate concentrations of limited-suite 
analytes in all subreaches and sources for contaminants in LA-1 West; reduce uncertainty in plutonium 
inventory 

LA-2 1 5/15/97 10 Full-suite analyses; determine contaminants present above background values and primary risk 
drivers; examine general variations in contaminants between geomorphic units 

LA-2 2 9/24/96 18 Cesium analyses plus 15 strontium-90 analyses; evaluate vertical variations in cesium concentration; 
provide estimate of cesium inventory; evaluate collocation of cesium and strontium 

LA-2 3 6/5/97-fJ/6/97 36 Cesium analyses on 30 samples, plutonium analyses on 30 samples, strontium-90 analyses on 22 
samples, plus other limited-suite analyses on 2 samples; reduce uncertainty in cesium inventory in 
LA-2 East; evaluate horizontal and vertical distribution of plutonium and strontium-90 in LA-2 West; 
evaluate collocation of cesium and strontium in LA-2 East; use isotopic ratios to evaluate sediment 
age in LA-2 East 

LA-2 4 11/19/97 13 Plutonium analyses plus limited-suite analyses on 2 samples; reduce uncertainty in plutonium 
inventory in LA-2 West; evaluate reliability of earlier strontium-90 analyses and concentrations of 
limited-suite analytes 

LA-3 1 7/7/97-7/8/97 42 Cesium analyses plus full-suite analyses on 6 samples and limited-suite analyses on 13 additional 
samples; confirm horizontal and vertical variations in cesium concentration as estimated from field 
radiation measurements; provide estimate of cesium inventory; determine suite of contaminants above 
background values at Laboratory boundary; evaluate possible additions of contaminants downstream 
from LA-2; evaluate collocation of contaminants; use isotopic ratios to evaluate sediment age 

*Number of samples does not include quality assurance duplicates. 
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Figure B4-8d. Plots of average gamma radiation versus depth for the c2, c3, and f1 units in reach LA-3. 
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Figure 84-Sc. Plots of average gamma radiation versus depth for the c2 and c3 units in reach LA-3. 
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Figure 84-Bb. Plots of average gamma radiation versus depth for the c2, c3, and Qt units in reach LA-3. 
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Figure 84-Sa. Plots of average gamma radiation versus depth for the c3 and f1 units in reach LA-3. 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile Location Geomorphic Depth Radiation 

Site 10 Bin ID Unit (em) (cpm) Date 

LA3·73 f1 0 8165 6/27/97 

LA3·74 I I c3 0 8885 6/27/97 

LA3·75 I f1 0 8571 6/27/97 

LA3·76 I LA·0121 f1 0 8157 6/27/97 

LA3·77 f2? 0 7146 6/27/97 

LA3·78 f2? 0 6898 6/27/97 

LA3·79 I f2 0 7164 6/27/97 

LA3·80 I f2 0 6768 6/27/97 

LA3·81 I f2 0 7502 6/27/97 

LA3·82 f1 0 7966 6/27/97 
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Characterization of Geomorphic Units Appendix B 

TABLE 84-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3·46 I Ot 0 6510 5/28/97 

LA3·47 LA3 S30 5 c2 0 7305 5/28/97 

10 7320 5/28/97 

20 7808 5/28/97 
30 8156 5/28/97 
40 8096 5/28/97 

50 8016 5/28/97 

60 7823 5/28/97 

LA3·48 c2 0 7100 5/28/97 

LA3-49 I c2 0 6887 5/28/97 

LA3-50 c2 0 6779 5/28/97 

LA3·51 f2 I 0 6683 5/28/97 

LA3-52 J c1 0 6410 5/28/97 

LA3-53 c3? 0 7435 5/28/97 

LA3-54 I Qt 0 6534 5/28/97 

LA3-55 c3? 0 7936 5/28/97 

LA3-56 f2 0 6605 5/28/97 

LA3·57 c1 0 6543 5/28/97 

LA3-58 c2 0 7749 5/28/97 

LA3-59 c3? 0 8338 5/28/97 

LA3·60 f1 0 7525 5/28/97 

LA3-61 LA3 S31 4·5 f1 0 7652 5/28/97 

10 8099 5/28/97 

20 8643 5/28/97 

30 8684 5/28/97 

40 8346 5/28/97 

50 8278 5/28/97 

60 8016 5/28/97 

70 7718 5/28/97 

80 8048 5/28/97 

LA3·62 LA-0113 f2 0 6979 5/28/97 

LA3-63 Qt 0 6846 5/28/97 

LA3-64 f2 0 6911 5/28/97 

LA3·65 c1 0 5723 5/28/97 

0 7120 6/27/97 

LA3·66 LA-0112 c1 0 7049 6/27/97 

LA3·67 I f1 0 8975 6/27/97 

LA3-68 12 0 6965 6/27/97 

LA3·69 12? 0 7598 6/27/97 

LA3·70 11 0 8770 6/27/97 

LA3·71 12 0 6987 6/27/97 

LA3·72 12 0 7078 6/27/97 
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Appendix B Characteri::.ation of Geomorphic Units 

TABLE 84-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3-35 LA3 S25 6 LA-0114 c2 8 7722 6/27/97 

24 8882 6/27/97 

40.5 8359 6/27/97 

55 7832 6/27/97 
,/ 75.5 8003 6/27/97 

LA3-36 I c2 I 0 I 7267 5/28/97 I 

LA3-37 LA3 S26 4 I c3? 0 I 8067 5/28/97 

10 8349 5/28/97 

20 8256 5/28/97 

30 8672 5/28/97 

40 9143 5/28/97 

50 8792 5/28/97 

LA3-38 LA3 S27 2 c3 0 7548 5/28/97 

10 I 7601 5/28/97 

20 8625 5/28/97 

30 8881 5/28/97 

40 9559 5/28/97 

50 9856 5/28/97 

LA3-39 LA3 S28 5 LA-0118 f1 0 8643 5/28/97 

10 I 7650 5/28/97 

20 7880 5/28/97 

30 8380 5/28/97 

40 8213 5/28/97 

50 8134 5/28/97 

60 8190 5/28/97 

8.5 8204 6/27/97 

31.5 8288 6/27/97 

59 8088 6/27/97 

LA3-40 LA-0120 f2 0 6700 5/28/97 

0 7140 6/27/97 

LA3-41 

I 
f2 0 6725 5/28/97 

0 6927 6/27/97 

LA3-42 LA3 S29 5 c2 0 7451 5/28/97 

10 7642 5/28/97 

20 8209 5/28/97 

30 8195 5/28/97 

40 8064 5/28/97 

LA3-43 I t1 0 7384 5/28/97 

LA3-43 I f1 I 0 8196 6/27/97 

LA3·44 

I I 
f2 0 6709 5/28/97 

0 7216 6/27/97 

LA3-45 Qt 0 6969 5/28/97 
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Characterization of Geomorphic Units Appendix B 

TABLE 84-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile Location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3-26 LA3 S19 3 c3 50 8939 5/28/97 

I 

60 8945 5/28/97 

70 9227 5/28/97 

LA3-27 LA3 S20 5 c2 0 7365 5/28/97 
10 70'\'\ 

' 
5/28/97 

20 7690 5/28/97 

30 7825 5/28/97 

40 8088 5/28/97 

LA3-28 LA3 S21 3 LA-0115 c3 0 7747 5/28/97 

10 7989 5/28/97 

20 8800 5/28/97 

30 9205 5/28/97 

40 9457 5/28/97 

50 9357 5/28/97 

60 8814 5/28/97 

LA3-29 f2 0 6867 5/28/97 

LA3-30 Qt 0 6471 5/28/97 

LA3-31 I c2 0 6648 5/28/97 

LA3-32 LA3 S22 5 c2 0 7093 5/28/97 

10 7100 5/28/97 

20 7704 5/28/97 

30 8329 5/28/97 

40 8057 5/28/97 

LA3-33 LA3 S23 5 c2 0 7422 5/28/97 

10 7240 5/28/97 

20 7564 5/28/97 

30 7866 5/28/97 

40 7970 5/28/97 

50 8276 5/28/97 

LA3-34 LA3 S24 5 c2 0 8055 5/28/97 

10 7598 5/28/97 

20 8015 5/28/97 

30 8325 5/28/97 

40 8250 5/28/97 

50 8168 5/28/97 

LA3-35 LA3 S25 6 
I 

LA-0114 c2 0 7474 5/28/97 

10 7395 5/28/97 

20 7369 5/28/97 

30 7256 5/28/97 

40 7584 5/28/97 

50 7063 5/28/97 

60 6892 5/28/97 

70 6997 5/28/97 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile Location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3·20 LA3 S13 2 . c3? 50 9701 5/28/97 

60 9045 5/28/97 

70 8762 5/28/97 

80 8766 5/28/97 

90 8198 5/28/97 
LA3-21 LA3 S14 5 c2 0 8094 5/28/97 

10 7797 5/28/97 

20 7938 5/28/97 
30 8302 5/28/97 

40 8247 5/28/97 

LA3-22 LA3 S15 6 c2 0 7313 5/28/97 

10 6855 5/28/97 

20 6999 5/28/97 

30 7602 5/28/97 

LA3-23 LA3 S16 5 c2 0 7525 5/28/97 

10 7425 5/28/97 

20 7880 5/28/97 

30 8111 5/28/97 

40 8215 5/28/97 

LA3-24 LA3 S17 5 LA-0111 c2 0 7769 5/28/97 

10 7585 5/28/97 

20 8209 5/28/97 

30 8546 5/28/97 

40 8415 5/28/97 

50 7866 5/28/97 

60 7634 5128/97 

70 8021 5/28/97 

80 7614 5/28/97 

8 8778 6/27/97 

22 9249 6/27/97 

31 9481 6/27/97 

48.5 9291 6/27/97 

71.5 8269 6/27/97 

LA3-25 LA3 S18 6 c2 0 7712 5/28/97 

10 6732 5/28/97 

20 6925 5/28/97 

30 6814 5/28/97 

40 7314 5/28/97 

LA3-26 LA3 S19 3 c3 0 8134 5/28/97 

10 8169 5/28/97 

20 9180 5/28/97 

30 9165 5/28/97 

40 8924 5/28/97 
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TABLE 84·3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile Location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3-16 LA3 S9 B Qt 0 6760 5/28/97 

10 6649 5/28/97 

20 6567 5/28/97 

30 6684 5/28/97 
40 6961 5/28/97 
50 6791 5/28/97 
60 6908 5/28/97 

70 7135 5/28/97 

80 7631 5/28/97 

90 8049 5/28/97 

LA3-17 LA3 S10 5 c2 0 7775 5/28/97 

10 7732 5/28/97 

20 7897 5/28/97 

30 8082 5/28/97 

40 7826 5/28/97 

LA3-18 LA3 S11 4 LA-0110 c3? 0 7585 5/28/97 

10 7738 5/28/97 

20 8443 5/28/97 

30 8826 5/28/97 

40 9106 5/28/97 

50 8900 5/28/97 

60 8673 5/28/97 

70 8351 5/28/97 

6.5 8474 6/27/97 

16 8694 6/27/97 

23.5 9226 6/27/97 

34 9309 6/27/97 

46 9233 6/27/97 

67.5 8652 6/27/97 

LA3-19 LA3 S12 B Qt 0 6955 5/28/97 

10 6503 5/28/97 

20 7128 5/28/97 

30 7472 5/28/97 

40 7832 5/28/97 

50 7867 5/28/97 

60 7826 5/28/97 

70 8111 5/28/97 

80 8131 5/28/97 

LA3-20 LA3 S13 2 c3? 0 8455 5/28/97 

10 8516 5/28/97 

20 9108 5/28/97 

30 9719 5/28/97 

40 9754 5/28/97 
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TABLE 84-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile Location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3·7 LA3 S5 1 LA-0109 c3 70 9698 5/28/97 

80 8879 5/28/97 

I 90 8767 5/28/97 

100 8627 5/28/97 

11 9494 6/27/97 
27 10783 6127197 

36.5 10809 6/27/97 

45.5 11038 6/27/97 

56 10784 6/27/97 

71 10611 6/27/97 

84 11036 6/27/97 

95.5 10587 6/27/97 

LA3·8 LA3 S6 4 c3? 0 7789 5/28/97 

10 7556 5/28/97 

20 8765 5/28/97 

30 8882 5/28/97 

40 8379 5/28/97 

50 8082 5/28/97 

60 7956 5/28/97 

70 7946 5/28/97 

80 8001 5/28/97 

LA3·9 c3? 0 9140 5/28/97 

LA3·10 c2 0 6254 5/28/97 

LA3·11 f1 0 6763 5/28/97 

LA3·12 Qt 0 6868 5128/97 

LA3·13 LA3S7 3 c3? 0 8543 5/28/97 

10 8733 5/28/97 

20 9043 5/28/97 

30 8976 5/28/97 

40 8716 5/28/97 

50 8403 5/28/97 

60 8391 5/28/97 

LA3·14 c2 0 7646 5/28/97 

LA3·15 LA3 sa 4 c3? 0 7492 5/28/97 

10 7686 5/28/97 

20 8794 5/28/97 

30 8861 5/28/97 

40 9002 5/28/97 

50 8828 5/28/97 

60 8481 5/28/97 

70 8456 5/28/97 
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TABLE 84-3 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-3 

Sample Gamma 
Fixed-Point Section Profile Location Geomorphic Depth Radiation 

Site ID Bin ID Unit (em) (cpm) Date 

LA3-1 LA3 S1 5 LA·0117 f1? (c3?) 0 7173 5/28/97 

10 7443 5/28/97 

20 7629 5/28/97 

30 7837 5/28/97 
40 8159 5/28/97 

50 8212 5/28/97 
60 7898 5/28/97 
70 8058 5/28/97 
19 8403 6/27/97 

37 8618 6/27/97 

60 8500 6/27/97 

83 8385 6/27/97 

LA3-2 c1b 0 6636 5/28/97 

LA3-3 LA3 S2 1 c3 0 7978 5/28/97 

10 8287 5/28/97 

20 9294 5/28/97 

30 9552 5/28/97 

40 9153 5/28/97 

50 8598 5/28/97 

60 8246 5/28/97 

LA3-4 LA3 S3 c3 0 8357 5/28/97 

10 8208 5/28/97 

20 10363 5/28/97 

30 10537 5/28/97 

40 10011 5/28/97 

50 9495 5/28/97 

60 8748 5/28/97 

70 8987 5/28/97 

LA3·5 c3? 0 9041 5/28/97 

LA3-6 LA3 S4 3 c3? 0 8536 5/28/97 

10 8001 5/28/97 

20 9307 5/28/97 

30 9222 5/28/97 

40 8879 5/28/97 

50 8536 5/28/97 

60 8519 5/28/97 

LA3-7 LA3 S5 1 LA·0109 c3 0 7828 5/28/97 

10 8400 5/28/97 
- 20 9545 5/28/97 

30 10305 5/28/97 

40 10695 5/28/97 

50 10337 5/28/97 

60 10194 5/28/97 
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Appendix B Characterization of Geomorphic Units 

B-4.2.3 Reach LA·3 

B-4.2.3.1 Gross Gamma Radiation Walkover Survey 

A gross gamma radiation walkover survey was performed in reach LA-3 in April 1996 using the USRADS 
method (by CHEMRAD), and gross gamma radiation data were obtained from 17,128 points using' 
1 -second count times. Locations of the measurement points are shown on Figures 2.3-18 and 2.3-19, and 
the raw data are archived in FIMAD. The highest value, 6840 cpm, was from the c3 unit and is 
comparable to measurements from the c2b unit in LA-2 East. These measurements are discussed further 
in Section 2.3.3.2. 

B-4.2.3.2 Fixed-Point Gamma Radiation Survey 

A total of 307 fixed-point gross gamma radiation measurements were made at 82 sites in reach LA-3 
(Figures 84-6 and 84-7; Table 84-3). These sites included 31 vertical sections through stream banks in 
the c2, c3, f1, and Ot units (Figure 84-8). Local background values for gamma radiation in the young 
sediments of LA-3 may be largely similar to those in reach LA-2 West where gamma radiation ranged 
from approximately 5000 to 7000 cpm (Section 8-4.2.2.2), although some higher measurements were 
obtained from pre-1942 sediments in LA-3. Surface measurements from the Ot unit of LA-3 ranged from 
6471 to 6955 cpm, but values exceeded 8000 cpm at depths of 0.7 to 0.9 min two Ot sections (fixed
point sites LA3-16 and LA3-1 9). An increase in radiation with depth was consistent in both of these Ot 
sections and may be due to geometric effects and not to increases in radionuclides in these layers. 

The highest gamma radiation measurement in reach LA-3 was 1 1,038 cpm from a depth of 0.45 m in the 
c3 unit at fixed-point site LA3-7. This is the same site that provided the highest cesium-137 concentration 
(13.8 pCi/g in sample 04LA-97-0137, Table 3.3-7), although this cesium-137 value was obtained from a 
shallower layer (0.22 to 0.32 m). It is notable that in five of the six sampled sections in LA-3 the layer with 
the highest field gamma measurement did not correspond to the layer with the highest cesium-137, 
indicating that the gamma measurements are not reliable at this level of detail in LA-3. However, the field 
measurements were accurate in indicating the sections with higher levels of cesium-137, which validated 
the use of the field instruments in defining geomorphic mapping units (i.e., distinguishing c2 from c3 
based on higher levels of gamma radiation in the latter). The fixed-point gamma radiation measurements 
are discussed further in Section 2.3.3.2. 

B-5.0 SEDIMENT SAMPLING EVENTS 

Sediment sampling in this investigation followed a phased approach, which focused on sequentially 
reducing uncertainties about the nature and extent of contamination in each reach and on testing 
components of the conceptual model. The chronology of sampling events in upper Los Alamos Canyon 
and the primary goals of each samplirg event are summarized in Table 85-1. 
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B-4.2.2.3 In Situ Gamma Spectroscopy Survey 

Thirteen in situ gamma spectroscopy measurements were made in reach LA-2 West, reach LA-2 East, 
and DP Canyon, in part to test the utility of this instrument in providing rapid estimates of the amount of 
gamma-emitting radionuclides presE?nt within the sediment. Two analytes were identified in the gamma 
spectroscopy analyses that are potential contaminants in upper Los Alamos Canyon: americium-241 and 
cesium-137. Cesium-137 was reported in every analysis at levels of from 0.2 to 53 pCi/g, and the relative 
variations in cesium-137 as estimated from the gamma spectroscopy measurements were consistent with 
measurements from fixed analytical laboratories (Table 84-2). The in situ measurements significantly 
underestimated the actual cesium-137 concentration by a factor of two or more at the sites with the 
highest concentrations of this radionuclide, but this may be due to the larger size of the gamma 
spectroscopy measurement area than the typical size of individual geomorphic units. Americium-241 was 
reported only in one in situ gamma spectroscopy measurement at a level of 0.0009 pCi/g. This was the 
measurement site where americium-241 was highest in the fixed laboratory analysis, although the fixed 
laboratory reported a much higher concentration of americium-241 (3.35 pCi/g, Table 84-2). 
Americium-241 was not detected using the in situ instrument at other sites where americium-241 was 
present at concentrations of up to 1.46 pCi/g. However, the ability to detect americium-241 may have 
been affected by the 1-m instrument height, and lowering the instrument might improve the accuracy of 
americium-241 measurements as well as the cesium-137 measurements. 

TABLE 84-2 

IN SITU GAMMA SPECTROSCOPY MEASUREMENTS IN REACH LA-28 

Fixed-Point Sample Geomo.rpbic 
Site LocationiD Sub reach Unit Cs-137 Am-241 

LA2-4 LA-0016 DPCanyon c2b 22 [87.82]b 0.0009 [3.35] 

LA2-9 LA-0017 LA-2 West c1 0.214 [0.12] NDC [0.034] 

LA2-10 LA-0018 LA-2 West 11 0.82 [1.6] ND [0.043] 

LA2-17 LA-0096 LA-2 East c3 (SW) 53[121] ND (1.46} 

LA2-30 LA-0024 LA-2 East' c3 (NE) 30.8 [27.85] ND [0.348] 

LA2-32 LA-2 East c2b 15.0 ND 

LA2-33 LA-2 East c1 2.61 ND 

LA2-41 LA-2 East c1 22.0 ND 

LA2-42 LA-2 East c3 (NE) 38.6 ND 

LA2-43 LA-2 East c2b 23.2 ND 

LA2-48 LA-0019 LA~2 East c2 4.88 [5.77] ND [1.13] 

LA2-61 LA-0023 LA-2 East c1 6.1 [2.12] ND [0.278] 

LA2-62 LA-0022 LA-2 East c2 5.5 [4.76] ND [0.95] 

a. pCi/g 

b. Values in brackets from fixed laboratory l •alysis for comparison with the gamma spectroscopy analysis 

c. ND = not detected 
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Figure 84-Sb. Plots of gamma radiation versus depth for the c2, c2b, and c3 units in reach LA-2. 
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Figure 84-Sa. Plots of gamma radiation versus depth for the c2, c2b, and c3 units In reach LA-2. 

::t.. :g 
~ 
;:s 
t:l. 
~· 
b::l 

9 
t:l 

i:i 
~ 

~ ..., 
;;· 
t:l ..... a· 
;:s 

<Q, 
C) 
~ 
a 
::1 
a 
~ 
;:s-
;:;· 

? 
~-



Characterization of Geomorphic Units 

2000 

1500 

E 
c.. 

..!::... 
c: 
.Q 

1000 76 
'i5 
~ 
l"C 
Qj 
co 

500 

0 

25 

20 

E 
c.. 15 ..!::... 
c: 
. Q 
76 
'i5 
~ 
l"C 10 ..c: 
c.. 

<.( 

5 

0 

••• . . .: •\ .. . ----.. 
~~· 

5,000 10,000 

• 

'· • • • 
"'· • • 

• • • 
• • • • 

• 
•• • • • ••• -• • • • 

5,000 10,000 

• • • 
• 

15,000 

• 

• 
• 

15,000 

Appendix B 

• 

• 
• • 

• • 

• • • 
• 

• • • • 
• 

• 

20,000 25,000 30,000 35,000 40,000 

Gamma radiation (cpm) 

• • 

• • • • • • • • • 
• • • • 

• 

20,000 25,000 30,000 35,000 40,000 

Gamma radiation (cpm) 

FB4-4/ UPPEA LOS ALAMOS CANYON REACH RPT /110998 

Figure 84-4. Scatter plots showing relationship of fixed-point alpha, beta, and gamma radiation 
measurements in reach LA-2. 

September 1998 B-54 Upper Los Alamos Canyon Reach Report 



Appendix B Characterization of Geomorphic Units 

TABLE 84·1 (continued} 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section Location Geomorphic Depth Radiation Radiation Radiation 

Site ID ID Sub reach Unit (em) (cpm) (cpm) (cpm) Date 

LA2·94 LA2·S22 LA-2 East c3 (NE) 50 32413 6/3/97 
60 28164 6/3/97 
70 19454 6/3/97 
80 15200 6/3/97 
90 13518 6/3/97 

100 13338 6/3/97 
LA2-95 LA-0100 I LA-2 East f1 0 I 8170 6/3/97 
LA2-96 LA·0099 LA-2 East f1b 0 13996 6/3/97 

Alpha radiation in reach LA-2 West ranged from 0 to 11.2 cpm (25 measurements), and in the larger data 
set from r.each LA-2 East (73 measurements) 8 measurements exceeded 11.2 cpm (Table 84-1). 
However, analytical data indicate that these measurements probably represent background variations 
because of the low levels of alpha-emitting radionuclides reported. For example, the highest alpha 
radiation measurement, 15.4 cpm, was made from the surface of a c2 unit at fixed-point site LA2-62, and 
plutonium-239,240 was reported at only 0.54 pCi/g and americium-241 at 0.95-pCi/g in a sample from this 
layer (sample 04LA-96-0146, Table 3.3-4). None of the measurements in DP Canyon exceeded 11 cpm. 

Beta radiation in reach LA-2 West ranged from 306 to 424 cpm (23 measurements, Table 84·1 ). Beta 
radiation was clearly elevated above background value in reach LA-2 East, where 35 of 50 
measurements exceeded 424 cpm, and in DP Canyon, where 5 of 6 measurements exceeded 424 cpm. 
The highest beta radiation measurement was 1496 cpm from the surface of the c3 unit of LA-2 East at 
fixed-point location LA2-71, which is also the unit that yielded the highest gamma radiation and the 
highest cesium-137 and strontium-90 results. A nearby sample site provided strontium-90 analyses of 30 
to 35 pCilg from the surface of this unit (samples 04LA-97-0054 and 04LA-97-0055), which is slightly less 
than the highest strontium-90 measured in LA-2 east (39.5 pCi/g). Beta radiation in LA-2 is well correlated 
to gamma radiation (Figure 84-4); therefore, the beta radiation provides no additional information for site 
characterization. Beta radiation due to chemicals of potential concern (COPCs) in Los Alamos Canyon is 
probably related to both strontium-90 and cesium-137. The concentrations of these two radionuclides are 
well correlated in upper Los Alamos Canyon (Section 3.2), which probably contributes to the correlation of 
beta and gamma radiation seen in these data. 

Gamma radiation in reach LA-2 West ranged from 5032 to 6955 cpm (27 measurements, Table 84-1). 
Gamma radiation was clearly elevated above background values in reach LA-2 East, where only 6 of 316 
measurements were less than 7000 cpm, and in DP Canyon, where all 6 measurements exceeded 7000 
cpm. The highest gamma radiation measurement was 46,701 cpm from the c3 unit of LA-2 East, from a 
layer that yielded the highest cesium- .37 concentration in Los Alamos Canyon (192 and 230 pCilg in two 
sampling events, samples 04PU·96-0149 and 04PU-96-0222, Table 3.3-4). Gamma radiation 
measurements were made in 22 vertical sections at stream bank exposures in the c2, c2b, and c3 units of 
LA-2 East to define vertical variations in gamma radiation and to help select sample sites (Table 84-1). 
These depth profiles are shown in Figure 84-5 and are discussed further in Section 2.3.2.2. 
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Characterization of Geomorphic Units Appendix B 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section location Geomorphic Depth Radiation Radiation Radiation 

Site ID ID ·subreach Unit (em) (cpm) (cpm) (cpm) Date 

LA2·76 l.A-2 West c1 0 6.0 346 5629 5/20/96 

LA2·77 I l.A-2 West c2 0 10.2 354 6610 5/20/96 

LA2-78 LA·2 West c1 0 6.8 331 5809 5/20/96 

LA2·79 l.A-2 West c2 0 7.0 362 6599 5/20/96 
LA2-80 l.A-2 West c1 0 7.8 341 6147 5120/96 
LA2-81 l.A-2 West c2 0 6.6 376 6955 5/20/96 
l.A2-82 LA·2 West c2 0 8.6 369 6568 5/20/96 
LA2·83 l.A-0092 l.A-2 West c2 0 7.2 388 6808 5/20/96 
l.A2-84 l.A-2 West c1 0 4.2 367 6398 5/20/96 
LA2-85 l.A-2 West c2 0 4.8 374 6834 5/20/96 

l.A2-86 l.A-2 West c1 0 5.0 351 5949 5/20/96 

LA2-87 l.A-0192 l.A-2 West c2 0 11.2 393 6653 5/20/96 

LA2-88 l.A2·S19 l.A-0104 l.A-2 East c2b 0 11257 6/3/97 
10 11727 6/3/97 
20 13398 6/3/97 
30 13011 6/3/97 
40 12352 6/3/97 
50 10429 6/3197 
60 9756 613197 
70 9006 6/3/97 
80 8883 6/3/97 
90 8359 6/3/97 

100 8398 6/3/97 

LA2-89 l.A-0101 l.A-2 East f1 0 '\1304 6/3197 

LA2·90 L.A2-S20 l.A-0106 l.A-2 East c2 0 11660 6/3/97 
10 10381 6/3197 
20 10676 6/3/97 
30 9873 6/3/97 
40 9065 6/3197 
50 8539 6/3/97 
60 8516 6/3197 
70 7999 6/3/97 
80 8357 6/3197 

LA2·91 l.A-0102 l.A-2 East Ot3 0 7584 6/3197 

LA2-92 l.A2·S21 l.A-0103 l.A-2 East c2 0 10334 6/3/97 
10 9726 6/3/97 
20 10314 6/3/97 
30 9971 6/3/97 
40 9452 6/3197 

l.A2-92 l.A2·S21 l.A-0103 l.A-2 East c2 50 9282 6/3/97 

LA2·93 l.A-2 East Ot3 0 7700 6/3/97 

LA2-94 l.A2-S22 l.A-2 East c3 (NE) 0 32157 6/3197 
10 33928 6/3/97 

20 38884 6/3/97 
30 40125 6/3/97 
40 41127 6/3/97 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section Location Geomorphic Depth Radiation Radiation Radiation 

Site ID ID Sub reach Unit (em) (cpm) (cpm) (cpm) Date 

LA2-60 LA2·S16 LA-2 East c2 0 8.4 476 10400 5/9/96 
10 10066 5/9/96 
20 10993 5/9/96 
30 11547 5/9/96 
40 10772 5/9/96 
50 9286 5/9/96 
60 8146 5/9/96 
70 8474 5/9/96 
28 6.0 5/14/96 

LA2-61 LA-0023 LA-2 East c1 0 5.6 386 7693 5/9/96 
LA2-62 LA2-S17 LA-0022 LA-2 East c2 0 15.4 473 9932 5/9/96 

(+0039) 10 10050 5/9/96 
20 11998 5/9/96 
30 12718 5/9/96 
40 12549 5/9/96 
50 11738 5/9/96 
60 10286 5/9/96 
70 9330 5/9/96 
80 9093 5/9/96 
90 8307 5/9/96 

100 7904 5/9/96 
30 0.0 5/14/96 

0 9908 6/3197 
4 9242 6/3/97 

10 9494 6/3/97 
15 10037 6/3197 
20 10520 6/3197 
25 10698 6/3197 
30 11076 6/3/97 
40 10774 6/3/97 
44.5 10967 6/3/97 
50 9974 6/3197 

LA2-63 LA-2 East c3 (NE) 0 11.0 1223 31601 5/20/96 
LA2-64 LA-2 East c3 (NE) 0 8.8 1306 35307 5/20/96 
LA2-65 LA-2 East c3 (NE) 0 11.0 819 18174 5/20/96 
LA2-66 LA-2 East c3 (NE) 0 9.2 1189 29926 5/20/96 
LA2-67 LA-2 East c2b 0 9.6 630 15295 5/20/96 
LA2-68 LA-2 East c2b 0 10.6 568 11579 5/20/96 
LA2-69 Lf...-2 East c3 (NE) 0 10.6 820 19443 5/20/96 
LA2-70 LA-0097 LA-2 East c3 (NE) 0 14.0 984 23458 5/20/96 
LA2-71 I LA-2 East c3 (SW) 0 9.6 1496 37711 5/20/96 
LA2-72 LA-2 East c3 (SW) 0 7.8 1169 26194 5/20/96 
LA2-73 LA-2 West c2 0 7.0 314 6297 5/20/96 

LA2-74 LA-2 West c1 0 6.0 306 5354 5/20/96 

LA2-75 LA-2 West c2 0 2.2 373 6567 5/20/96 
0 7.6 5/20/96 
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TABLE 84-1 (continued) 

FIXED-POINT RADIATION.MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section Location Geomorphic Depth Radiation Radiation Radiation 

Site 10 10 Sub reach Unit (em) (cpm) (cpm) (cpm) Date 

LA2·55 LA2·S12 LA-2 East c2 50 12230 5/9/96 
60 11697 5/9/96 
70 11080 5/9/96 
80 10879 5/9/96 
90 10534 5/9/96 

100 10308 5/9/96 
110 10593 5/9/96 

LA2-56 LA2-S13 LA-0107 LA-2 East c2 0 7.4 426 9839 5/9/96 
10 9048 5/9/96 
20 10734 5/9/96 
30 11821 5/9/96 . 
40 12384 5/9/96 
50 12897 5/9/96 
60 11611 5/9/96 
70 10671 5/9/96 
80 9424 5/9/96 
90 8588 5/9/96 . 

100 7751 5/9/96 
7.5 7857 6/3197 

21.5 9280 6/3/97 
39.5 10308 6/3/97 
52 10049 6/3197 

LA2-57 LA-2 East c1 0 4.0 350 6865 5/9/96 

LA2-58 LA2·S14 LA·2 East c2 0 10.8 461 10852 5/9/96 
10 9750 5/9/96 
20 11330 5/9/96 
30 11970 5/9/96 
40 11901 5/9/96 
50 11487 5/9/96 
60 10390 5/9/96 
70 9382 5/9/96 
80 8312 5/9/96 
90 7856 5/9/96 

100 7423 5/9/96 
110 7606 5/9/96 

LA2-59 LA2-S15 LA-2 East c2 0 11.2 496 10340 5/9/96 
10 9433 5/9/96 

20 10524 5/9/96 

30 10678 5/9/96 

40 10279 5/9/96 

50 9745 5/9/96 

60 10136 5/9/96 

70 10495 5/9/96 

80 10350 5/9/96 

90 10531 5/9/96 

40 6.8 5/14/96 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section Location Geomorphic Depth Radiation Radiation Radiation 

Site ID ID Sub reach Unit (em) (cpm) (cpm) (cpm) Date 

LA2·30 LA2·S4 lA-0024 lA·2 East c3 (NE) 130 18260 5/9/96 
(+31) (+0025) 40 35562 5/28/97 

50 41547 5/28/97 
60 44915 5/28/97 
70 46404 5/28/97 

7.5 18429 6/3/97 
75 45763 6/3/97 

118 24750 6/3/97 
lA2·31 LA2·S5 lA-2 East c3 (NE) 10 18943 5/9/96 
(2mW) 20 28603 5/9/96 

30 34281 5/9/96 
40 35555 5/9/96 
50 35707 5/9/96 
60 37714 5/9/96 
70 38599 5/9/96 
80 30410 5/9/96 
90 27800 5/9/96 

100 25097 5/9/96 
110 24249 5/9/96 

70 7.0 5/20/96 
LA2·32 lA-2 East c2b 0 13.8 617 14377 5/8/96 
LA2·33 lA·2 East c1 0 5.2 359 6155 5/8/96 
lA2-34 lA-2 East c2 0 9.0 459 9279 5/8/96 
lA2-35 lA-2 East c2b 0 11.0 534 12607 5/8/96 
LA2-36 lA-2 East c1 0 4.4 342 6950 5/8/96 
lA2-37 LA2·S18 lA-0105 lA-2 East c2 0 8.4 414 10472 5/8/96 
(+38) 20 10356 5/8/96 

10 9832 5/9/96 
20 10959 5/9/96 
30 10452 5/9/96 
40 9455 5/9/96 
50 8574 5/9/96 
60 8158 5/9/96 
70 8186 5/9/96 
80 8035 5/9/96 

lA2·39 lA-2 East c1 0 3.4 375 7050 5/8/96 

lA2·40 lA·2 East c2 0 11.2 433 11269 5/8/96 

LA2-41 lA·2 East c1 0 4.4 343 7376 5/8/96 

lA2-42 Lr.-2 East c3 (NE) 0 6.8 718 23785 5/8/96 

LA2-43 lA2·S6 LA·2 East c2b 0 7.8 531 14528 5/8/96 
(+44) 56 18497 5/8/96 

10 14223 5/9/96 
20 16990 5/9/96 
30 19989 5/9/96 
40 21068 5/9/96 

50 20454 5/9/96 
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TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section Location Geomorphic Depth Radiation Radiation Radiation 

Site ID ID Sub reach Unit (em) (cpm) (cpm) (cpm) Date 

LA2·19 LA2·S2 LA-2 East c2 120 9338 5/9/96 
(+20) 35 8.2 5/20/96 

LA2·21 LA-2 East c1 0 5.6 377 7119 5/8/96 

LA2·22 LA·2 East f1 b 0 8.2 667 15677 5/8/96 

LA2·23 LA-2 East f1 0 9.4 447 8439 5/8/96 
LA2-24 LA-2 East Qt2 0 11.0 364 5967 5/8/96 

LA2·25 LA·2 East f1 0 10.4 444 8997 5/8/96 

LA2-26 LA2-S3 LA-2 East c2 0 8.4 411 10389 5/8/96 
(+27) 12 10267 5/8/96 

10 9472 5/9/96 
20 10325 5/9/96 
30 9765 5/9/96 
40 9279 5/9/96 
50 8930 5/9/96 
60 8202 5/9/96 
70 7596 5/9/96 
80 7417 5/9/96 
90 7405 5/9/96 

100 7454 5/9/96 

110 7367 5/9/96 
20 12.4 5/20/96 
30 7.8 5/20/96 

LA2-28 LA·2 East c1 0 7.8 343 7236 5/8/96 

LA2-29 LA-2 East c1 0 3.6 315 6276 5/8/96 

LA2-30 LA2-S4 LA-0024 LA-2 East c3 (NE) 0 5.8 533 17871 5/8/96 
(+31) (+0025) 70 46404 5/8/96 

10 18978 5/9/96 
20 21990 5/9/96 
30 25586 5/9/96 
40 29072 5/9/96 
50 37541 5/9/96 
60 41846 5/9/96 
70 46701 5/9/96 

75 4.0 5/9/96 

80 41920 5/9/96 

90 36891 5/9/96 

100 37365 5/9/96 

110 24326 5/9/96 

120 20661 5/9/96 

40 7.0 5/20/96 

70 9.6 5/20/96 

110 9.8 5/20/96 

0 15601 5/28/97 

10 21274 5/28/97 

20 26212 5/28/97 

30 30942 5/28/97 
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Appendix B Characterization of Geomorphic Units 

TABLE 84·1 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-2 

Sample Alpha Beta Gamma 
Fixed-Point Section Location Geomorphic Depth Radiation Radiation Radiation 

Site 10 ID Subreach Unit (em) (cpm) (cpm) (cpm) Date 

LA2·1 DP Canyon c3? 0 10.2 922 26246 5/8/96 

LA2·2 DP Canyon c2b 0 6.6 811 28678 5/8/96 

LA2-3 DP Canyon c1 0 4.0 450 7201 5/8/96 
LA2-4 LA-0016 DP Canyon c2b 0 9.6 991 20857 5/8/96 

0 0.0 5/14/96 
20 0.0 5/14/96 

LA2·5 DP Canyon c2 0 5.0 541 10843 5/8/96 
LA2-6 DP Canyon c1 0 3.8 417 8280 5/8/96 
LA2-7 (+8) LA-2 West c2 0 8.4 409 6285 5/8/96 

20 6423 5/8/96 
20 0.0 5/14/96 

LA2-9 LA-0017 LA-2 West c1 0 7.6 404 6204 5/8/96 
LA2-10 LA-0018 LA-2 West f1 0 10.8 424 6209 5/8/96 
LA2-11 LA-2 West 012 0 9.8 403 6358 5/8/96 
LA2-12 LA-0041 LA-2 West c2 0 7.8 422 6740 5/8/96 
(+13) 0 5843 5/28/97 

10 5032 5/28/97 
23 6535 5/8/96 

LA2-14 LA-2 West c1 0 6.4 391 5963 5/8/96 

LA2-15 LA-2 West f1 0 8.6 421 6514 5/8/96 
LA2-16 LA-0095 LA-2 West Qt2 0 6.4 418 6385 5/8/96 
LA2-17 LA2-S1 LA-0096 LA-2 East c3 (SW) 0 10.6 1031 27982 5/8/96 
(+18) 13 22146 5/8/96 

3 21824 5/9/96 
10 23118 5/9/96 
20 19n9 5/9/96 
30 14648 5/9/96 
40 12866 5/9/96 
50 11239 5/9/96 
60 11015 5/9196 
18 0.0 5/14/96 
10 10.6 5/20/96 
10 0.0 5/20/96 

LA2-19 LA2-S2 LA-2 East c2 0 6.6 468 11347 5/8/96 
(+20) 24 11883 5/8/96 

10 10080 5/9/96 
20 10680 5/9/96 
30 11786 5/9/96 
40 11794 5/9/96 
50 11343 5/9/96 
60 10489 5/9/96 
70 9479 5/9/96 

80 9098 5/9/96 

90 9743 5/9/96 

100 9348 5/9/96 
110 9048 5/9/96 
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Characterization of Geomorphic Units Appendix B 

B-4.2.1.2 Gross Beta Radiation Walkover Survey 

Gross beta radiation data were obtained in May 1996 from 7933 points in reach LA-1 Central using 
1-second count times and the USRADS location system. This technique was attempted in LA-1 Central 
because of the possibly that strontium-90, a beta-emitting radionuclide, was present because of releases 
from T A-2 but that cesium-137, the primary gamma-emitting radionuclide in reach LA-2 East, was not. 
Locations of the measurement points coincide with the gamma radiation measurement points in the west 
part of Figure 84-1, and the raw data are archived in FIMAD. No areas of beta radiation that were clearly 
above background values were identified in this survey, and the mean beta radiation in this survey (114 
cpm) was less than that measured at a local reference site (123 cpm). The highest value, 340 cpm, was 
only slightly higher than the maximum at the reference site (300 cpm), and all of these values may be 
within background levels. 

B-4.2.2 Reach LA-2 

B-4.2.2.1 Gross Gamma Radiation Walkover Surveys 

Gross gamma radiation walkover surveys were performed in reach LA-2 using both the GPS method (by 
ERG) and the USRADS method (by CHEMRAD) to compare the utility of these two methods in a deep 
canyon with tall ponderosa pine trees. Both methods showed the same general pattern of radiation and 
clearly identified the c3 unit as having the highest levels of radiation, but the USRADS method provided a 
greater density of points and more complete coverage and hence far greater resolution. Even in open 
areas the GPS method appeared to have low precision, as seen by repeat measurements at a control 
point, and the inability to precisely reproduce the control point was inferred to be caused by interference 
between the GPS signal and the steep canyon walls. However, it was also noted that the USRADS 
method sometimes provided incorrect locations in areas near the limits of the triangulation network or 
when tree cover was dense, but in general the quality of the USRADS locations appeared to be excellent. 

The ERG survey was conducted in March 1996, and 2812 measurements were obtained using 2-second 
count times. Locations and values are archived in FIMAD. The maximum gamma radiation value in this 
survey was 86,781 cpm in the c3 NE unit. 

The CHEMRAD survey was conducted in April 1996, and 49,570 measurements were obtained using 
1-second count times. Locations of the measurement points are shown on Figures 2.3-12 and 2.3-13, and 
the raw data are archived in FIMAD. The maximum gamma radiation value in this survey was 16,700 cpm 
in the c3 NE unit, very close to the location of the highest ERG reading. The CHEMRAD measurements 
are discussed further in Section 2.3.2.2. 

B-4.2.2.2 Fixed-Point Alpha, Beta, and Gamma Radiation Surveys 

Fixed-point radiation data were obtained from 89 sites in reach LA-2 (Figures 84-2 and 84-3; Table 
84-1). These include 6 sites in lower DP Canyon, 22 sites in LA-2 West, and 61 sites in LA-2 East. A total 
of 108 fixed-point alpha radiation measurements, 81 beta radiation measurements, and 351 gamma 
radiation measurements were made. Local background values for radiation in the young sediments of 
upper Los Alamos Canyon are probably represented by the measurements made in LA-2 West, upstream 
from DP Canyon, because of the low levels of radionuclide contaminants present there. 
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adjacent to the channel were relatively moist. By late June 1997 the stream had stopped flowing in LA-3, 
and the soils were drier than in May, resulting in consistently higher radiation measurements. 

B-4.1.4 In Situ Gamma Spectroscopy Survey 

Gamma radiation was measured at selected fixed-point locations in reach LA-2 using an EG&G Ortec 
Nomad Plus portable spectroscopy system comprising a Model GMX-30210-P-S PopTop high-purity 
germanium detector and Maestro II gamma spectroscopy software. This system allows in situ 
quantification of specific radioisotopes where concentrations are sufficiently high. Measurement locations 
were chosen to include sites representative of both widespread geomorphic units and potential elevated 
radiation as measured with the fixed-point instruments. The survey was conducted by placing the 
detector, mounted on a tripod, 1 m from the ground surface and collecting a 15-min timed measurement. 
This arrangement detected gamma radiation from an area of >300 m2 (> 10 m radius), with >50% of the 
signal received from within 30m2 (-3m radius). In most cases, because of the size of geomorphic units, 
the measurements sampled multiple units. 

The gamma spectroscopy software collects a gamma radiation spectrum by recording the number of 
ionizing events that occur in each energy interval. The events surrounding a given energy interval 
constitute a photopeak. The software performs a photopeak search and identifies the radionuclide that 
produced each photopeak by comparing the photopeak energy with a predetermined library of energies of 
gamma-emitting radionuclides (EG&G Ortec library). The height of the photopeak is proportional to the 
concentration of the corresponding radionuclide. The software quantifies the radionuclide (pCilg) by 
applying a conversion factor to the number of events recorded at each photopeak. One source of 
potential error in these calculations is the incorrect assignment of photopeaks when the peaks from 
different radionuclides are similar, requiring checking by the user before the data can be accepted. Before 
and after each day's use, the instrument's calibration was checked by collecting a 15-min measurement 
of a radium source and a cesium-137 source of known activity. At the same time, the instrument was 
used to collect a 15-min measurement of local background radiation, as discussed for the gross gamma 
radiation walkover surveys. 

B-4.2 Results 

B-4.2.1 Reach LA·1 

B-4.2.1.1 Gross Gamma Radiation Walkover Survey 

Gross gamma radiation data were obtained in May 1996 from 12,423 points in reach LA-1 Central using 
1-second count times and the USRADS location system. Locations of the measurement points are shown 
on Figure 84-1, and the raw data are archived in the Facility for Information Management, Analysis, and 
Display (FIMAD). No areas of gamma radiation that were clearly above background values were identified 
in this survey, and the mean gamma radiation in this survey (3279 cpm) was less than that measured at a 
Pueblo Canyon calibration site (3867 r.pm) but slightly higher than that measured at a local calibration site 
in reach LA-2 West (3043 cpm). The highest value (5160 cpm) was from an area of fill material close to 
the Technical Area (T A) -2 security fence and not from sediment. The highest frequency of values greater 
than 4000 cpm are also from this area of fill, and other readings greater than 4000 cpm are scattered 
throughout LA-1 Central with no apparent pattern. All of these measurements are probably within the 
range of local background radiation. 
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• for gamma radiation, a Ludlum Model44-10 detector encased in a lead- and copper-lined, 
polyethylene shield with a Ludlum Model 2221 scaler/ratemeter. 

Fixed-point gamma radiation measurements were also made in reach LA-3 using the same instrument. 

Before and after each day's use, ea~h instrument's response was checked by collecting a 1-min 
measurement of a thorium-232 source (for alpha radiation response) and a cesium-137 source (for beta 
and gamma radiation response) of known activity and compared with the acceptable range (average± 
20%). At the same time, each instrument was used to collect five 1-min instrument calibration 
measurements at a local field site, as discussed for the gross gamma walkover survey. Scaler/ratemeter 
battery voltage, operating high voltage, threshold setting, and window configuration were also checked 
twice daily. 

The measurement locations were chosen to include all geomorphic units identified in reaches LA-2 and 
LA-3 and specific sites of relatively high gross gamma radiation as identified in the gamma walkover 
surveys. In addition, measurements of different stratigraphic layers exposed in stream banks were made 
at selected locations to evaluate depth variations. Beta and gamma measurements were conducted by 
placing the probe face on the soil surface (horizontal for surface measurements, vertical for depth 
measurements) and collecting 5-min timed measurements (counts per 5 min) for all beta radiation 
measurements and some of the gamma radiation measurements in LA-2. Because of the decision to 
focus most fixed-point measurements on gamma radiation downstream from DP Canyon (with fewer 
numbers of alpha and beta radiation measurements) the measurement time was decreased to 1 min 
because this length of time provided a sufficient number of counts for statistical purposes (>5000 counts). 
Gamma radiation measurements in vertical exposures were usually made at the surface and at 10 em 
intervals, although some measurements were centered on specific sediment layers. For the alpha 
measurements in LA-2, sediment from selected layers was spread 1 to 3 em deep on pie tins to provide a 
smoother surface, which helped prevent the Mylar polyester film on the instrument detector from breaking 
and improved the quality of the measurements. The alpha measurements used 5-min count times. 

In both reaches LA-2 and LA-3 fixed-point gamma radiation measurements at individual locations were 
made during different time periods for a variety of purposes. Some 1996 LA-2 locations were remeasured 
during 1997 to check the comparability of 1996 ~-2 measurements with 1997 LA-3 measurements. 
These LA-2 measurements were made at sites with analytical data to allow approximate correlations of 
field gamma radiation measurements with cesium-137 concentration, which were then used to estimate 
cesium-137 concentrations in LA-3 before sediment sampling. In addition, some LA-31ocations were 
measured in both May and June 1997, with the latter measurements immediately preceding sediment 
sampling. These June 1997 LA-3 measurements were used to confirm the specific layers in a series of 
stratigraphic sections that had the highest levels of gamma radiation, and these layers were then selected 
for full-suite analyses. 

It should be stressed that field radiation measurements vary with soil moisture content because the 
attenuation of particles emitted by radioactive decay varies with soil density. Wet soils are denser than 
dry soils; therefore, a wet soil will provide a lower number of counts than a dry soil with the same 
concentration of radionuclides. Thus, field measurements made at different locations with different 
moisture content or at the same location during different time periods may not be comparable, although 
the relative levels of radiation between different locations can still be determined. During this investigation 
field radiation measurements in reaches LA-2 and LA-3 were made during May 1996 and May and June 
1997. May 1996 was a dry period following a dry winter when there was no flowing stream in LA-2; in 
contrast, a stream was continuously flowing through both LA-2 and LA-3 during May 1997, and soils 
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geomorphic units and the poor precision of the topographic map under forest cover, such that the 
walkover data could not be easily and confidently assigned to specific geomorphic units. A second 
limitation was that both the GPS and the USRADS methods were very slow because of tree cover for the 
GPS measurements and because of the time needed to set up triangulation networks for the USRADS 
measurements. In the modifications to the walkover methodology, the ERG instruments were used but 
with the GPS turned off. The operator walked a set distance within a specific geomorphic unit, collecting 
measurements every 2 seconds, and the ends of these measured transects were approximately mapped 
by hand on topographic maps with 2-ft contour intervals. Each set of measurements could then be related 
to a specific location along the stream channel and to a specific geomorphic unit, and the average 
gamma radiation could be calculated from each set of data. These measurements were used to compare 
radiation in the active stream channel, dominated by coarse-grained sediment, with radiation in adjacent 
units (dominantly c2 units) that are underlain by finer grained sediments, and also to examine longitudinal 
variations in gamma radiation. Measurements were made in this manner from reach LA-1 Central to 
reach LA-3, including areas within the sampling reaches as well as between reaches; these 
measurements are discussed in Section 2.3.4. One limitation of this method is that some of the gamma 
radiation measured by the instrument may be from adjacent geomorphic units because of the narrow 
widths that are typical of many units. For example, the active channel in upper Los Alamos Canyon 
averages only 1.5 to 2 m in width, and the instrument may in part record radiation from adjacent stream 
banks which can be either in post-1942 sediments that contain higher levels of cesium-137 than the 
active channel or in pre-1943 material that contains virtually no cesium-137. Despite this limitation, these 
walkover measurements are still useful for identifying general trends in radiation and for identifying 
specific areas with relatively high levels of gamma radiation. 

B-4.1.2 Gross Beta Radiation Walkover Survey 

A gross beta radiation walkover survey was conducted in reach LA-1 Central by CHEMRAD (Oak Ridge, 
Tennessee) using a Ludlum Model 44-40 Pancake Geiger-Muller (GM) detector (shield removed) with a 
Ludlum Model12 scalar/ratemeter. Before and after each day's use, the instrument's response was 
checked by collecting a 1-min measurement of a cesium-137 source of known activity and comparing it 
with the acceptable range (average± 20%). At the same time, five 1-min instrument calibration 
measurements were collected at a local field site; the average of these readings was compared with an 
acceptable range (average ± 3 sigma). The calibration measurements were taken each day at the same 
place in an area that was not likely to have been radioactively contaminated by Laboratory activities. 
During these measurements, source-to-detector geometry was kept as consistent as possible. 
Scaler/ratemeter battery voltage and operating high voltage were also checked twice daily. The gross 
beta radiation survey was conducted simultaneously with the gross gamma radiation walkover survey. 
The gross beta radiation survey also used 1-second count times, and the measurement points were 
located with USRADS. 

B-4.1.3 Fixed-Point Alpha, Beta, and Gamma Radiation Surveys 

Alpha, beta, and gamma radiation were measured at fixed locations in reach LA-2 using 

• for alpha radiation, a Ludlum Model43-1 detector (zinc sulfide scintillation probe) with a Ludlum 
Model 2221 scaler/ratemeter; 

• for beta radiation, a Ludlum Model 44-116 detector (plastic scintillation probe) with a Ludlum 
Model 2221 scaler/ratemeter; and 
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Positive correlations between radionuclide concentration and organic matter content were also seen in 
many subsets of the upper Los Alamos Canyon data, and these plots are presented in this Appendix. 
However, these relations are often weak and may be spurious, reflecting higher organic matter content in 
sediment with higher silt and clay content and no direct relation between organic matter and 
radionuclides. 

B-4.0 RADIOLOGICAL FIELD MEASUREMENTS 

B-4.1 Instrument Calibration and Use 

B-4.1.1 Gross Gamma Radiation Walkover Surveys 

The initial gross gamma radiation walkover survey in reach LA-2 was conducted by the Environmental 
Restoration Group (ERG) of Albuquerque, New Mexico, using Ludlum Model44-10 detectors (2-in. by 
2-in. sodium iodide [Nal] scintillation probes) with Ludlum Model 2221 scaler/ratemeters (single channel 
analyzers). A subsequent gross gamma radiation walkover survey in reach LA-2 and surveys in reaches 
LA-1 Central and LA-3 were conducted by CHEMRAD (Oak Ridge, Tennessee) using Ludlum Mode144-2 
detectors (1-in. by 1-in. Nal probes) with Ludlum Model 3 scaler/ratemeters (single channel analyzers). 
Note that the actual values obtained during the ERG and CHEMRAD surveys cannot be directly 
compared because they used different sized probes, although both are effective in delineating variations 
in gamma radiation. 

Before and after each day's use, each instrument's response was checked by collecting a 1-min 
measurement of a cesium-137 source of known activity and comparing it with the acceptable range 
(average± 20%). At the same time, five 1-min instrument calibration measurements were collected at a 
local field site; the average of these readings was compared with an acceptable range (average ± 3 
sigma). The calibration measurements were taken each day at the same place in an area that was not 
likely to have been radioactively contaminated by Laboratory activities. During these measurements, 
source-to-detector geometry was kept as consistent as possible. Scaler/ratemeter battery voltage, 
operating high voltage, threshold setting, and window configuration (as appropriate for the 
scaler/ratemeter) were also checked twice daily. 

The surveys were conducted by walking slowly with the probe face held approximately 1 ft from the 
ground surface. In the initial reach LA-2 walkover survey by ERG, gamma radiation measurements 
(counts per minute [cpm]) were collected every 2 seconds and correlated to location as determined by a 
global positioning system (GPS). Accurate and continuous GPS measurements required that several 
satellites be visible to the instruments, and measurements were slowed down considerably because of 
the common presence of large ponderosa pine trees. As a result, use of a GPS was discontinued in 
upper Los Alamos Canyon. In subsequent surveys by CHEMRAD in reaches LA-1 Central, LA-2, and 
LA-3, gamma radiation measurements (collected every 1 second) were located with the ultrasonic 
ranging and data system (USRADS). USRADS relies on a local triangulation network of r.eceivers that 
record ultrasonic signals emitted from the location of the Nat probe. The USRADS method is slower than 
the GPS method in open areas but allows measurements under tree cover. 

Modifications were made to the gross gamma walkover survey procedure after it was realized that the 
walkover sur-Veys could provide very rapid data on variations in radiation between different geomorphic 
units within a reach or between different reaches, but there were several major limitations to the use of 
this method in upper Los Alamos Canyon. One limitation involved the small size of most individual 
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Figure 83-13. Scatter plots showing relations of strontium-90 concentration to median particle 
size, silt and clay content, and organic matter content in reach LA-3. 
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Figure 83-12. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, silt and clay content, and organic matter content in reach LA-3. 
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Figure 83-11. Scatter plots showing relations of americium-241 concentration to median particle 
size, silt and clay content, and organic matter content in reach LA-3. 
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Figure 83·1 0. Scatter plots showing relations of cesium-137 concentration to median particle size, 
silt and clay content, and organic matter content in reach LA-3. 
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Figure 83-9. Scatter plots showing relations of strontium-90 concentration to median particle 
size, silt and clay content, and organic matter content in reach LA-2 East. 
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Figure 83-8. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, silt and clay content, and organic matter content in reach LA·2 East. 
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Figure 83-7. Scatter plots showing relations of cesium-137 concentration to median particle size, 
silt and clay content, and organic matter content in reach LA-2 East. 
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Figure 83-6. Scatter plots showing relations of americium-241 concentration to median particle 
size, silt and clay content, and organic matter content in reach LA-2 East. 
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Figure 83-5. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, silt and clay content, and organic matter content in reach LA-2 West. 
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Figure 83-4. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, silt and clay content, and organic matter content in reach LA-1 East. 
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Figure 83-3. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, silt and clay content, and organic matter content in reach LA-1 Central. 
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Figure 83-2. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, silt and clay content, and organic matter content in reach LA-1 West. 
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Figure 83-1. Scatter plots showing relations of plutonium-239,240 concentration to median 
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TABLE 63-6 

REACH LA-3 PARTICLE SIZE SUMMARY 

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Sih 
Gravel Sand Sand Sand (0.2~.125 (0.12~.0625 (62.5-15 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1-o.Smm) (0.~.25mm) mm) mm) pm) 
Unh Facies Statistic (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

c1 Channel average 27.4 39.4 36.2 17.0 4.0 0.9 1.2 

std. dev. 15.0 20.0 9.2 8.6 2.4 0.4 0.3 

n 3 3 3 3 3 3 3 

c2 Overbank average 17.7 6.4 7.7 13.8 20.6 19.8 21.5 

std. dev. 12.7 3.7 3.6 6.3 3.9 4.8 6.6 

n 7 7 7 7 7 7 7 

c2 Channel average 45.3 21.7 32.7 21.7 9.4 4.0 4.6 

std. dev. 14.8 3.4 4.2 5.7 2.2 1.6 1.5 

n 3 3 3 3 3 3 3 

c3 Overbank average 11.0 4.4 9.7 16.7 17.1 15.5 23.7 

std. dev. 9.1 2.9 9.5 10.1 5.6 5.3 11.8 

n 13 13 13 13 13 13 13 

c3 Channel average 49.9 20.9 27.2 26.0 11.3 4.1 3.7 

std. dev. 23.5 13.0 7.5 10.7 5.8 2.0 1.3 

n 5 5 5 5 5 5 5 

f1 Overbank average 12.3 5.6 10.0 15.9 18.2 16.7 22.0 

std. dev. 13.0 4.1 6.4 3.7 3.3 3.8 6.8 

n 7 7 7 7 7 7 7 

f1 Channel average 69.1 42.7 23.9 11.6 6.4 3.1 4.4 

std. dev. 3.2 7.8 6.6 0.3 0.2 1.2 2.2 

n 2 2 2 2 2 2 2 

f2 Overbank average 3.5 3.7 7.7 21.4 23.9 15.9 18.2 

std. dev. 0.8 3.2 6.5 1.5 7.0 4.2 1.7 

n 2 2 2 2 2 2 2 
~-- -

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand 

b. sl = sandy loam, s = sand, g = 2:20% gravel 

Fine 
Sih Clay Organic 

(152 pm) (<2Jlm) Matter 
(wt%) (wt%) (wt%) 

0.7 0.6 0.6 

0.3 0.1 0.2 

3 3 3 

6.0 4.3 3.1 

1.2 0.8 0.6 

7 7 7 

3.0 3.1 1.2 

0.7 0.1 0.4 

3 3 3 

7.6 5.3 2.7 

4.9 2.4 1.0 

13 13 13 

2.6 4.3 1.3 

0.4 0.5 0.3 

5 5 5 

6.2 5.4 2.4 

1.4 1.0 0.6 

7 7 7 

2.9 4.9 1.3 

0.9 3.3 0.3 

2 2 2 

4.9 4.3 2.3 

1.0 0.3 0.1 

2 2 2 
----

Median Median 
Particle Particle 

Size Size 
Class• (mm) 

cs 0.817 

vfs 0.119 

cs 0.549 

vfs 0.113 

ms 0.475 

vfs 0.124 

cs 0.809 

fs 0.152 
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TABLE 83-5 (continued) 

REACH LA-2 PARTICLE SIZE SUMMARY 
---

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Sih 
Gravel Sand Sand Sand (0.25-0.125 (0.125-0.0625 (62.5-15 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (H.5mm) (0.5-0.25 mm) mm) mm) Jlm) 
Unh Facies Statistic (wt"/o) (wt%) (wt%) (wt%) (wt%) . (wt%) (wt%) 

LA·2 East (downstream from DP Canyon) 

c2 Channel average 56.4 29.2 30.1 16.8 6.6 3.3 5.1 

std. dev. 11.5 5.4 1.5 3.0 1.0 0.7 2.1 

n 4 4 4 4 4 4 4 

c2b Overbank average 7.9 3.2 9.9 21.0 21.5 15.8 17.5 

std dev. 4.4 1.9 5.2 8.9 3.9 6.2 8.3 

n 7 7 7 7 7 7 7 

c2b Channel average 55.3 33.8 28.3 11.8 4.4 2.4 4.9 

n 1 1 1 1 1 1 1 

c3 Overbank average 24.3 10.0 12.8 12.6 11.5 9.7 21.9 

std. dev. 17.3 7.7 9.7 10.1 3.6 4.8 10.8 

n 5 5 5 5 5 5 5 

c3 Channel average 19.3 33.7 34.7 18.2 5.3 1.8 1.1 

std. dev. 14.6 9.7 6.8 6.6 3.0 1.0 1.0 

n 8 8 8 8 8 8 8 

f1 Overbank average 9.6 3.5 8.7 15.8 17.2 18.2 23.9 

std. dev. 10.2 1.9 11.3 16.2 2.4 9.3 13.3 

n 4 4 4 4 4 4 4 

f1b Overbank average 3.4 3.2 3.4 4.9 11.1 24.5 40.1 

n 1 1 1 1 1 1 1 

,at3 Overbank average 10.8 8.2 15.4 20.4 12.6 6.1 30.1 

' 
n 1 1 1 1 1 1 1 

DPCanyon 

c2b Overbank average 22.9 1.8 10.1 23.6 23.7 18.5 12.4 

n 1 1 1 1 1 1 . 1 

a. cs = coarse sand, Is = fine sand, vis = very fine sand, csi = coarse silt 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 
----

Fine Silt Clay Organic 
(152J1m) (<211m) Matter 
(wt%) (wt%) (wt%) 

3.7 5.0 1.4 

0.4 1.3 0.3 

4 4 3 

6.0 4.9 1.8 

3.0 2.3 1.1 

7 7 5 

5.3 9.1 1.8 

1 1 1 

13.1 8.4 3.1 

8.8 4.9 1.6 

5 5 4 

2.6 3.5 0.6 

0.9 1.1 0.2 

7 7 3 

7.0 5.7 3.6 

3.4 2.1 1.7 

4 4 4 

6.3 6.5 3.2 

1 1 1 

3.8 3.4 2.8 

1 1 1 

6.9 3.0 0.8 

1 I 1 1 

Median Median 
Particle Particle 

Size Size 
Class• (mm) 
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TABLE 83-5 

REACH LA-2 PARTICLE SIZE SUMMARY 

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Silt 
Gravel Sand Sand Sand (0.25-0.125 (0.125-0.0625 (62.5-15 

Geomorphic Sediment Summary (>2 mm) (2-1 mm) (1-o.Smm) (0.5-0.25 mm) mm) mm) ~m) 
Unit Facies Statistic (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

LA·2 West (upstream from DP Canyon) 

c1 Channel average 1.5 35.6 49.0 14.8 0.5 0.0 0.0 

n 1 1 1 1 1 1 1 

c2 Overbank average 16.0 3.5 8.3 17.3 17.7 14.5 23.4 

std. dev. 19.6 1.8 3.9 4.5 2.9 3.6 5.0 

n 7 7 7 7 7 7 7 

c2 Channel average 47.7 28.3 27.9 15.9 7.1 3.5 5.9 

std. dev. 12.3 9.4 5.0 3.4 3.5 2.4 4.0 

n 4 4 4 4 4 4 4 

c3 Overbank average 12.7 5.5 6.8 11.4 14.9 15.3 31.4 

std. dev. 10.5 2.3 3.8 4.5 2.9 2.6 8.5 

n 3 3 3 3 3 3 3 

c3 Channel average 56.8 26.0 15.7 12.9 10.9 8.2 16.5 

n 1 1 1 1 1 1 1 

11 Overbank average 6.5 5.2 9.1 12.5 15.0 16.2 27.4 

std. dev. 2.6 2.5 3.8 5.0 5.8 3.0 10.9 

n 4 4 4 4 4 4 4 

0t2 Overbank average 6.1 3.5 10.2 24.7 22.5 14.4 15.2 

n 1 1 1 1 1 1 1 

LA-2 East (downstream from DP Canyon) 

c1 Channel average 5.2 32.7 35.4 19.4 6.2 2.0 2.0 

std. dev. 7.4 9.8 5.9 6.2 3.2 1.8 1.5 

n 2 2 2 2 2 2 2 

c2 Overbank average 14.8 3.7 9.6 19.4 19.0 15.1 21.7 

std. dev. 17.3 2.6 6.8 8.5 5.0 5.3 9.7 

n 17 17 17 17 17 17 17 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vfs = very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 
-------- --

Fine 
Silt Clay Organic 

(152~m) (<2~m) Matter 
(wt%) (wt%) (wt "'o) 

0.0 0.2 0.1 

1 1 1 

8.3 6.9 3.2 

2.6 1.4 0.4 

7 7 5 

5.8 5.5 1.3 

1.8 1.0 0.1 

4 4 2 

8.9 5.7 4.0 

1.2 2.1 1.3 

3 3 3 

5.5 4.3 1.8 

1 1 1 

9.2 5.3 2.6 

4.5 2.4 1.9 

4 4 4 

4.6 4.8 3.1 

1 1 1 

1.1 2.4 0.6 

1.5 1.7 0.7 

2 2 2 

6.5 5.0 2.3 

3.2 1.8 1.1 

17 17 12 

Median Median 
Particle Particle 

Size Size 
Class• (mm) 

cs 0.815 

vfs 0.108 

cs 0.584 

vis 0.074 

ms 0.320 

vfs 0.088 

Is 0.175 

cs 0.713 

Is 0.133 
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TABLE 83-4 (continued) 

REACH LA-1 PARTICLE SIZE SUMMARY 

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Silt 
Gravel Sand Sand Sand (0.2~.125 (0.12~.0625 (62.5-15 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1~.5mm) (0.~.2Smm) mm) mm) ~tm) 
Unit Facies Statistic (wt%) (wt%) (wt %) (wt%) (wt%) (wt%) (wt%) 

LA·1 Central (downstream of TA·2) 

c3 Channel average 24.2 32.6 40.3 16.6 3.5 1.0 1.6 

std. dev. 25.3 2.0 5.4 0.9 0.6 0.4 1.6 

c3 n 3 3 3 3 3 3 3 
11 Overbank average 5.4 7.2 8.3 13.7 16.4 14.9 24.9 

std. dev. 4.2 8.5 6.4 3.7 5.7 4.6 7.1 

n 8 8 8 8 8 8 8 

11 Channel average 64.3 27.6 29.4 19.4 8.9 4.2 5.5 

std. dev. 7.4 3.5 4.9 1.6 3.4 1.5 1.6 

n 2 2 2 2 2 2 2 

LA-1 East (downstream of TA·211aundry outfall) 

c1 Channel average 28.4 35.7 41.0 18.4 2.6 0.4 0.1 

n 1 1 1 1 1 1 1 

c2 Overbank average 6.0 4.2 10.1 19.4 17.3 13.0 22.5 

std. dev. 5.4 1.8 4.6 3.1 2.4 3.1 3.7 

n 6 6 6 6 6 6 6 

c2 Channel average 52.6 41.7 31.4 13.0 4.0 1.8 4.0 

std. dev. 0.7 4.1 3.2 2.2 1.3 0.6 0.9 

n 2 2 2 2 2 2 2 

c3 Overbank average 1.8 3.4 6.4 11.6 15.4 15.9 31.6 

std. dev. 1.8 4.7 8.8 5.5 5.1 5.2 10.6 

n 7 7 7 7 7 7 7 

c3 Channel average 63.8 34.3 26.9 15.4 7.1 3.4 5.1 

std. dev. 8.5 13.0 0.9 7.2 2.9 1.5 0.7 

n 2 2 2 2 2 2 2 

11 Overbank average 6.2 1.6 3.3 8.2 13.9 19.8 36.4 

std. dev. 8.7 0.7 1.9 4.6 2.1 5.7 3.7 

n 6 6 6 6 6 6 6 

a. cs =coarse sand, ms = medium sand, Is =fine sand, vis= very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = 2:20% gravel 
·- - - ·- -

Fine 
Silt Clay Organic 

(1521Jm) (<21tm) MaHer 
(wt%) (wt%) (wt%) 

1.8 2.7 0.9 

0.9 1.1 0.5 

3 3 3 

8.6 5.9 3.7 

2.8 0.7 1.6 

8 8 8 

2.9 1.9 1.2 

0.1 0.3 0.1 

2 2 2 

0.8 1.0 0.6 

1 1 1 

7.7 5.7 2.8 

2.2 1.0 0.2 

6 6 6 

2.1 1.8 0.8 

0.8 1.5 0.3 

2 2 2 

9.2 6.5 2.8 

3.8 2.3 0.7 

7 7 7 

3.2 4.5 1.6 

0.0 0.2 1.4 

2 2 2 

9.4 7.4 3.5 

3.7 0.9 1.5 

6 6 6 

Median Median 
Particle Particle 

Size Size 
Class• (mm) 

cs 0.741 

vis 0.101 

ms 0.643 

cs 0.784 

Is 0.130 

cs 0.832 
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cs 0.666 

csi 0.055 
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TABLE 83·4 

REACH LA-1 PARTICLE SIZE SUMMARY 

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse SiH 
Gravel Sand Sand Sand (0.25-0.125 (0.125-0.0625 (62.5-15 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1~.5mm) (0.5-0.25 mm) mm) mm) IJm) 
Unit Facies Statistic (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

LA-1 Far West, LA-1 West+, and LA-1 West (downstream of bridge, upstream ofTA-41) 

c1 Channel average 35.3 44.5 33.4 15.6 3.2 0.7 1.2 

std. dev. 12.0 19.8 8.9 9.0 1.8 0.3 0.3 

n 4 4 4 4 4 4 4 

c2 Overbank average 12.9 5.9 10.1 17.0 16.2 12.7 22.1 

std. dev. 9.7 1.5 1.9 3.8 2.4 0.4 3.6 

n 4 4 4 4 4 4 4 

c3 Channel average 46.9 25.3 24.7 14.7 7.0 5.2 10.6 

std. dev. 11.6 3.3 1.6 2.6 0.1 0.7 3.4 

n 3 3 3 3 3 3 3 

c3 Overbank average 9.3 4.8 8.6 13.8 14.0 14.0 25.8 

std. dev. 8.5 2.4 4.7 6.3 4.1 3.2 7.9 

n 15 15 15 15 15 15 15 

11 Overbank average 4.1 4.8 8.4 11.7 14.5 14.5 28.8 

std. dev. 4.1 3.7 8.2 7.0 4.5 5.0 10.8 

n 9 9 9 9 9 9 9 

LA-1 Central (downstream ofTA-2) 

c1 Channel average 38.0 47.9 40.6 8.7 1.0 0.3 0.5 

n 1 1 1 1 1 1 1 

c2 Overbank average 1.3 1.9 3.7 11.2 16.5 17.2 33.5 

std. dev. 1.8 0.6 1.1 6.3 10.7 3.8 13.3 

n 3 3 3 3 3 3 3 

c2 Channel average 68.2 44.3 27.1 10.3 2.9 1.3 3.4 

std. dev. 14.6 5.0 10.8 1.4 0.8 0.7 2.2 

n 2 2 2 2 2 2 2 

c3 Overbank average 5.4 3.5 8.6 17.4 18.8 16.5 23.2 

std. dev. 7.6 2.2 5.8 9.4 1.7 7.3 9.8 

n 5 5 5 5 5 5 5 

a. cs = coarse sand, Is = fine sand, vis = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 
~-~- -

Fine 
SIH Clay Organic 

(1521Jm) (<2pm) Matter 
(wt%) (wt%) (wt%) 

0.8 0.7 0.9 

0.5 0.4 0.7 

4 4 4 

8.3 7.5 2.7 

2.5 2.0 0.2 

4 4 4 

6.7 5.7 1.7 

1.5 0.7 0.6 

3 3 3 

10.6 8.3 3.0 

3.6 1.9 1.0 

15 15 15 

10.0 7.3 3.4 

2.0 1.9 1.1 

9 9 9 

0.5 0.5 0.7 

1 1 1 

9.4 6.7 3.0 

5.0 2.8 0.8 

3 3 3 

4.3 4.6 1.5 

2.9 3.2 0.8 

2 2 2 

6.3 5.6 2.7 

1.6 1.2 0.4 

5 5 5 

Median Median 
Particle Particle 

Size Size 
Class• (mm) 

cs 0.892 

fs 0.121 

cs 0.500 

fs 0.081 

vfs 0.075 

cs 0.964 

vfs 0.063 

cs 0.865 

vfs 0.116 
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TABLE 83-3 (continued) 

REACH LA-3 PARTICLE SIZE AND ORGANIC MATTER DATA 
- -

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Slit 

Sample (>2mm) (2-1 mm) (H.5 mm) (0~.25mm) (0.25-{),125 mm) (0 .125-{) .0625 mm) (62.5-15 11m) (15-21lm) 
ID (WI%) (WI%) (WI%) (WI%) (WI%) {WI%) (WI%) (WI%) 

04LA-97 -0129 66.8 37.2 28.6 11.8 6.3 4.0 6.0 3.6 

04LA-97 -0130 4.1 6.0 12.3 20.4 19.0 12.9 19.4 5.6 

04LA-97 -0131 3.0 1.4 3.0 22.4 28.9 18.8 17.0 4.2 

04LA-97-0132 7.3 4.7 8.8 23.2 26.4 15.4 13.7 4.1 

04LA-97-0133 14.1 8.4 11.8 16.2 20.0 15.2 16.8 6.8 

04LA-97-0134 30.3 7.2 12.2 18.0 18.3 15.0 17.5 7.0 

04LA-97 -0135 28.2 20.6 36.6 22.4 7.7 3.5 3.7 2.3 

04LA-97-0136 5.1 3.2 13.5 32.7 20.8 10.7 11.4 4.0 

04LA-97-0137 16.3 4.3 1.5 2.8 8.1 16.7 42.7 17.4 

04LA-97 -0138 1.4 2.0 0.4 1.5 10.7 23.6 44.0 10.7 

04LA-97-0139 12.3 4.8 7.6 12.9 16.7 15.2 24.7 9.7 

04LA-97-0140 67.5 18.2 18.7 29.2 17.0 6.6 2.7 2.7 

04LA-97-0141 13.2 3.0 19.7 42.2 17.5 5.7 5.1 2.4 

04LA-97 -0142 40.4 21.0 34.8 24.2 9.4 2.5 2.6 1.9 

04LA-97-0143 13.2 1.9 1.4 5.2 10.3 16.2 37.1 17.2 

04LA-97-0145 8.1 3.9 11.4 25.7 18.9 10.6 19.2 5.0 

04LA-97-0147 5.5 4.1 6.7 15.9 22.6 21.4 20.3 5.3 

04LA-97-0148 7.2 2.9 3.0 5.7 14.6 27.3 33.4 7.4 

04LA-97-0149 2.9 4.3 10.7 17.9 22.3 16.3 19.1 4.2 

04LA-97-0150 38.9 23.1 45.2 24.2 4.2 1.0 1.4 0.4 

a. cs = coarse sand, ms = medium sand, Is = line sand, vfs = very fine sand, csi = coarse silt 

b. sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 
---- -- -~- -

Median 
Clay Organic Particle 

(<21lm) Matter Size 
(WI%) (WI%) Class• 

2.6 1.1 cs 

4.5 2.4 Is 

4.1 2.3 Is 

3.5 3.9 Is 

4.8 3.3 Is 

4.7 2.6 Is 

3.2 0.9 cs 

3.7 1.9 Is 

6.3 4.7 csl 

7.0 3.3 csl 

8.2 2.6 vis 

4.9 1.6 ms 

4.3 1.1 ms 

3.4 1.0 cs 

10.5 4.1 csl 

5.3 2.3 Is 

4.2 2.9 vts 

5.7 3.5 vts 

5.3 2.3 fs 

0.5 0.4 cs 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.733 gs 

0.165 sl 

0.144 Is 

0.176 Is 

0.156 sl 

0.156 gsl 

0.574 gs 

0.245 Is 

0.035 sil 

0.042 sil 

0.087 sl 

0.366 gs 

0.319 s 

0.562 gs 

0.035 sil 

0.180 sl 

0.122 sl 

0.068 sl 

0.147 sl 

0.662 gs 
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TABLE 83-3 

REACH LA-3 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Slit 

Sample (>2mm) (2-1 mm) (1-0.5 mm) (0.5-0.25 mm) (0.25-0.125 mm) (0.125-0.0625 mm) (62.5-151-lm) (15-21Jm) 
10 (wt%) (wt o/o) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04LA-97 -01 05 10.5 2.9 9.0 22.7 23.6 17.0 16.7 4.8 

04LA-97 -0106 11.1 2.9 11.6 24.2 19.9 16.2 18.4 3.8 

04LA-97 -0107 36.9 7.6 9.6 14.9 17.9 15.6 21.3 7.9 

04LA-97-0108 58.4 39.5 30.5 13.3 4.4 2.1 3.2 2.7 

04LA-97 -0109 33.0 61.8 26.8 7.5 1.5 0.4 0.9 0.8 

04LA-97-0110 10.4 33.4 36.8 19.4 6.2 1.3 1.3 0.9 

04LA-97 -0111 6.0 2.9 5.6 17.3 20.9 18.7 24.2 6.1 

04LA-97-0112 21.7 4.1 3.6 10.1 23.4 23.3 26.2 5.9 

04LA-97-0113 38.0 13.6 8.1 7.1 18.8 20.7 22.5 5.3 

04LA-97 -0114 54.7 25.4 28.3 15.7 11.9 5.8 6.3 3.7 

04LA-97 -0115 53.1 19.0 33.1 27.0 8.5 2.7 3.7 3.0 

04LA-97 -0116 4.9 12.5 37.8 29.1 9.3 3.3 3.9 2.6 

04LA-97-0117 5.5 2.6 3.1 8.8 19.7 23.7 30.0 7.3 

04LA-97-0118 14.7 4.3 8.0 18.7 23.4 16.8 19.2 4.6 

04LA-97-0119 69.9 22.7 32.3 20.9 8.0 3.5 5.1 3.1 

04LA-97-0120 7.6 2.8 3.3 10.5 19.1 20.9 30.3 8.2 

04LA-97-0121 18.5 7.2 12.2 16.1 16.6 15.5 19.8 6.7 

04LA-97-0122 9.2 9.2 18.1 17.3 15.6 13.1 15.1 5.3 

04LA-97-0124 39.4 12.6 18.9 17.6 14.3 10.3 14.0 5.3 

04LA-97 -0125 71.4 48.2 19.3 11.4 6.5 2.3 2.9 2.3 

04LA-97 -0126 3.3 2.0 7.0 21.1 23.7 18.7 19.1 4.2 

04LA-97 -0127 2.4 2.7 5.1 11.6 17.2 19.4 31.1 7.4 

a. vcs = very coarse sand, cs = coarse sand, Is = fine sand, vis = very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 
------------ -

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

3.7 2.5 Is 

2.9 1.5 Is 

5.1 2.4 Is 

4.2 1.5 cs 

0.5 0.6 VCS 

0.7 0.8 cs 

4.4 2.6 vfs 

3.5 3.3 vfs 

3.9 2.3 vis 

2.9 1.6 cs 

3.2 1.0 cs 

1.3 1.7 cs 

4.4 4.1 vis 

4.9 2.0 Is 

4.4 1.3 cs 

4.8 3.4 vfs 

5.7 2.7 Is 

6.4 1.5 Is 

6.9 2.0 Is 

7.2 1.5 cs 

4.2 2.4 Is 

5.5 2.2 vfs 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.159 Is 

0.168 Is 

0.125 gsl 

0.788 gs 

1.141 gs 

0.732 s 

0.110 sl 

0.096 gsl 

0.115 gsl 

0.548 gs 

0.522 gs 

0.503 s 

0.079 sl 

0.143 sl 

0.557 gs 

0.078 sl 

0 .. 137 sl 

0.196 sl 

0.240 gsl 

0.936 gls 

0.140 sl 

0.077 sl 
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TABLE 83-2 (continued) 

REACH LA-2 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit SIH 

Sample (>2mm) (2-1 mm) (HJ.5mm) (0.5-{).25 mm) (0.25-{).125 mm) (0.125-{).0625 mm) (62.5-15 f!m) (15-2 ~1m) 
10 (wt%) (wt%) (wt"'o) (wt%) (wt%) (wt%) (wt%) (wt%) 

04LA-97-0088 21.9 3.3 6.5 14.1 16.5 16.6 28.9 8.3 

04LA-97-0089 51.1 33.7 31.6 13.4 5.2 2.4 3.4 3.5 

04LA-97-0090 3.7 3.4 14.5 35.7 22.2 10.0 8.2 2.8 

04LA-97-0091 21.6 6.4 9.9 21.4 21.2 12.8 17.0 6.3 

04LA-97-0096 19.7 6.4 12.0 17.3 15.4 14.0 21.4 7.3 

04LA-97-0098 58.1 3.8 11.4 21.9 15.6 9.5 16.9 11.9 

04LA-97-0099 50.6 42.2 33.6 11.2 2.4 0.6 1.7 3.6 

04LA-97 -0100 6.1 3.5 10.2 24.7 22.5 14.4 15.2 4.6 

04LA-97-0103 23.1 8.0 11.1 15.6 14.0 12.4 21.9 9.1 

04LA-97-0104 12.9 3.5 5.1 12.0 18.1 15.9 34.2 7.6 

04LA-97 -061 0 8.3 8.8 13.1 16.4 17.6 15.1 20.7 4.7 

04LA-97-0611 5.1 3.3 4.6 7.9 12.2 17.0 38.8 9.4 

04LA-97-0612 2.1 4.8 4.1 6.6 12.5 17.6 38.1 10.0 

04LA-97-0614 56.8 26.0 15.7 12.9 10.9 8.2 16.5 5.5 

04LA-97-0615 3.4 3.0 6.5 13.1 15.8 14.6 28.9 11.4 

04LA-97 -0616 10.5 3.3 4.6 15.3 20.9 15.8 24.1 7.2 

04LA-97-0618 37.8 22.2 24.4 16.0 9.4 6.2 11.4 5.1 

04LA-97-0620 3.6 5.0 7.6 8.4 8.5 12.8 34.4 15.3 

a. cs = coarse sand, ms = medium sand, Is = line sand, vis= very line sand, csi =coarse silt 

b. sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

Median 
Clay Organic Particle 

(<2f!m) Matter Size 
(wt%) (wt "'o) Class• 

5.9 2.6 vis 

6.9 1.4 cs 

3.2 1.7 ms 

5.0 3.1 Is 

6.0 2.7 Is 

9.0 3.2 Is 

4.7 1.2 cs 

4.8 3.1 Is 

7.6 5.3 vis 

3.3 3.9 vfs 

3.9 1.8 fs 

6.7 2.1 csi 

6.2 2.7 csi 

4.3 1.8 ms 

6.6 3.2 vfs 

8.5 3.8 vfs 

5.2 1.4 ms 

8.0 5.3 csl 

Median 
Particle 

Size Soil 
(mm) Textureb 

0.083 gsl 

0.699 gls 

0.268 s 

0.167 gsl 

0.131 sl 

0.140 gsl 

0.852 gs 

0.175 Is 

0.117 gsl 

0.077 sl 

0.157 sl 

0.052 sl 

0.053 sl 

0.320 gsl 

0.072 sl 

0.097 sl 

0.431 gls 

0.045 sil 
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TABLE 83-2 (continued) 

REACH LA-2 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Slit 

Sample (>2mm) (2-1 mm) (1-o.smm) (0.5-o.25 mm) (0.25-o.125 mm) (0.125-o.0625 mm) (62.s-15 11m) (1s-21Jm) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt "lo) (wt%) (wt%) 

04LA-96-0229 48.4 26.5 31.8 21.3 8.0 3.0 1.6 3.9 
04LA-97-0052 13.6 4.6 10.2 17.3 16.4 14.2 21.9 8.7 
04LA-97 -0053 44.6 1.8 1.6 6.0 13.6 26.6 35.1 10.3 
04LA-97 -0054 32.7 13.6 22.3 28.7 14.3 6.1 7.9 3.8 
04LA-97-0056 4.1 7.2 15.0 16.3 13.7 13.7 22.7 6.2 
04LA-97-0057 45.4 3.7 2.1 4.8 13.6 15.8 33.3 16.8 
04LA-97-0058 7.8 31.9 40.3 18.7 3.1 0.9 1.7 1.4 
04LA-97-0059 34.0 43.7 34.9 10.8 3.1 1.3 2.2 1.7 
04LA-97-0060 10.4 25.8 31.2 23.7 8.5 3.1 3.1 2.1 
04LA-97-0061 3.7 4.0 9.2 18.3 21.5 18.8 19.2 4.7 

04LA-97 -0062 9.4 2.0 2.7 8.0 17.4 26.4 31.6 6.6 

04LA-97 -0063 12.6 7.1 11.5 13.1 16.6 17.3 22.3 6.4 

04LA-97-0064 55.3 33.8 28.3 11.8 4.4 2.4 4.9 5.3 

04LA-97-0065 4.2 5.5 9.8 20.7 22.8 16.8 15.6 4.5 

04LA-97-0066 9.3 9.2 17.0 17.9 12.6 12.5 21.0 4.9 

04LA-97-0067 7.3 5.7 20.6 26.9 11.8 7.2 15.8 5.7 

04LA-97-0068 45.3 23.0 29.1 19.9 7.7 4.1 7.5 3.7 

04LA-97-0071 3.4 3.2 3.4 4.9 11.1 24.5 40.1 6.3 

04LA-97 -0072 1.8 1.7 1.2 4.8 14.4 25.3 _36.0 9.0 

04LA-97-0073 1.9 3.1 25.1 39.2 16.0 6.2 5.6 1.9 

04LA-97-0074 10.8 8.2 15.4 20.4 12.6 6.1 30.1 3.8 

04LA-97-0075 27.4 2.9 7.4 13.8 16.8 19.6 28.6 5.5 

04LA-97-0076 65.8 3.4 6.1 17.7 21.8 15.3 25.8 5.3 

04LA-97-0077 11.2 2.9 1.4 5.1 19.8 25.8 30.9 8.3 

04LA-97-0078 23.4 6.1 6.9 14.2 18.6 15.6 23.2 8.7 

04LA-97-0085 72.0 26.5 31.2 18.5 6.6 3.5 6.3 3.6 

04LA-97-0087 1.3 2.0 8.4 21.9 20.8 17.7 19.9 4.7 

a. cs =coarse sand, ms = medium sand, Is = fine sand, vis =very line sand, csi =coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = sill loam, g = ~0% gravel 

c. NA = not analyzed 
-

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt"'o) (wt%) Class• 

3.9 NN cs 

6.3 3.0 vfs 

5.5 4.2 csi 

3.2 2.1 ms 

5.0 2.3 Is 

9.7 5.4 csi 

2.0 0.5 cs 

2.2 0.8 cs 

2.4 1.1 cs 

4.4 2.3 Is 

5.3 3.0 vfs 

5.5 2.4 vfs 

9.1 1.8 cs 

4.2 3.1 Is 

4.7 1.9 Is 

6.4 1.9 ms 

5.0 1.6 cs 

6.5 3.2 csl 

7.7 3.6 csl 

2.9 1.3 ms 

3.4 2.8 Is 

5.2 2.5 vfs 

5.0 3.1 vfs 

5.6 4.8 vfs 

6.7 4.8 vis 

3.8 1.1 cs 

4.3 2.0 fs 

Median 
Particle 

Size 
(mm) 

0.599 

0.116 

0.061 

0.356 

0.140 

0.040 

0.732 

0.882 

0.584 

0.137 

0.074 

0.117 

0.673 

0.164 

0.181 

0.271 

0.525 

0.056 

0.056 

0.340 

0.179 

0.091 

0.119 

0.071 

0.104 

0.593 

0.139 
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Textureb 
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TABLE 83-2 

REACH LA-2 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Silt 

Sample (>2mm) (2-1 mm) (1-0.5 mm) (O.S-{).25 mm) (0.2H.125 mm) (0.12H.0625 mm) (625-15 ~m) (15-2 ~m) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt"!.) 

04LA-96-0140 22.9 1.8 10.1 23.6 23.7 18.5 12.4 6.9 
04LA-96-0141 1.5 35.6 49.0 14.8 0.5 0.0 0.0 0.0 
04LA-96-0 142 9.0 3.8 11.3 17.3 21.6 19.9 15.8 7.5 
04LA-96-0 143 8.8 4.4 17.4 34.3 24.1 10.9 6.1 1.6 
04LA-96-0144 14.4 2.8 18.9 35.2 23.4 11.2 5.6 1.9 
04LA-96-0 145 3.6 3.4 12.8 23.6 22.5 17.3 11.1 5.7 
04LA-96-0146 11.2 8.7 24.6 29.4 17.4 9.8 6.0 2.8 

04LA-96-0 14 7 0.0 39.7 39.6 15.0 3.9 0.8 1.0 0.0 
04LA-96-0148 4.8 29.1 48.1 17.8 3.4 0.8 0.9 0.0 

04LA-96-0149 8.9 21.7 21.4 8.2 5.7 7.7 14.5 12.9 

04LA-96-0205 5.2 0.7 3.2 17.8 20.1 8.2 30.0 13.0 

04LA-96-0206 1.8 1.4 4.6 12.7 17.6 20.7 30.9 5.9 

04LA-96-0207 57.0 33.8 28.5 15.3 7.0 3.3 3.2 4.3 

04LA-96-0211 7.2 1.2 6.4 26.1 28.4 12.8 14.6 4.9 

04LA-96-0212 4.5 2.0 7.7 23.0 21.0 7.2 18.4 11.8 

04LA-96-0215 2.4 0.4 2.3 11.6 22.6 21.3 30.8 5.0 

04LA-96-0216 4.6 3.4 11.4 24.2 17.3 12.5 19.5 6.3 

04LA-96-0217 38.6 25.6 30.6 17.5 6.4 2.8 5.3 6.7 

04LA-96-0218 63.9 23.4 23.0 18.9 10.2 4.5 5.3 7.7 
04LA-96-0220 11.4 28.8 32.9 21.6 6.8 1.8 0.0 3.2 

04LA-96-0221 15.2 47.9 29.7 11.9 3.9 1.5 0.0 1.8 

04LA-96-0222 30.3 3.5 3.2 5.0 10.3 5.1 31.0 25.9 

04LA-96-0223 15.2 42.0 33.8 12.6 3.0 1.5 0.2 2.9 

04LA-96-0224 18.0 20.0 25.9 30.8 11.2 3.5 2.3 3.0 

04LA-96-0225 5.1 0.7 3.5 19.0 30.8 12.0 18.8 8.6 

04LA-96-0226 6.2 1.8 2.9 5.3 11.9 21.3 38.4 12.7 

04LA-96-0227 6.2 2.1 5.2 14.9 21.8 18.8 22.3 7.3 

a. cs =coarse sand, ms =medium sand, Is =fine sand, vis =very fine sand, csi =coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

c. NA = not analyzed 
--- --- -------

Median 
Clay Organic Particle 

(<2~m) Matter Size 
(wt%) (wt%) Class• 

3.0 0.8 Is 

0.2 0.1 cs 

2.8 1.0 Is 

1.2 0.6 ms 

1.1 0.5 ms 

3.8 0.6 Is 

1.3 0.4 ms 

0.0 0.1 cs 

0.0 0.4 cs 

7.8 2.5 ms 

7.0 NN vis 

6.2 NA vfs 

4.5 NA cs 

5.5 NA Is 

8.9 NA Is 

6.0 NA vts 
5.5 NA Is 

5.2 NA cs 

7.0 NA ms 

5.2 NA cs 

4.0 NA cs 

16.0 NA csl 

4.0 NA cs 

3.3 NA ms 

6.6 NA fs 

5.7 NA csl 

7.6 NA vfs 

- -

Median 
Particle 

Size Soil 
(mm) Textureb 

0.164 gls 

0.815 s 

0.142 Is 

0.283 s 

0.286 s 

0.182 Is 

0.337 s 

0.835 s 

0.740 s 

0.279 sl 

0.063 I 

0.079 sl 

0.674 gs 

0.168 sl 

0.141 sl 

0.082 sl 

0.161 sl 

0.575 gls 

0.438 gls 

0.640 s 

0.952 s 

0.021 gsll 

0.849 s 

0.456 s 

0.137 sl 

0.048 sil 

0.100 sl 

~ -- -- -------' 
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TABLE 63-1 (continued) 

REACH LA-1 PARTICLE SIZE AND ORGANIC MATIER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt SIH 

Sample (>2mm) (2-1 mm) (1-o.s mm) (0.5-o.25 mm) (0.25-o.125 mm) (0.125-o.0625 mm) (62.5-151Jm) (15-21Jm) 
10 (wt"'o) (wt "'o) (wt"'o) (wt"'o) (wt"'o) (wt"'o) (wt"'o) (wt"'o) 

04LA-97-058l 0.2 2.6 4.1 8.1 9.3 13.2 40.6 13.2 

04LA-97 -0588 78.5 47.9 19.5 9.3 3.4 1.7 4.9 6.4 
04LA-97 -0589 3.9 12.4 15.4 15.6 13.4 10.7 18.8 7.0 

04LA-97 -0590 0.6 5.0 9.5 17.4 15.7 12.1 23.3 10.3 

04LA-97-0592 59.1 30.1 32.9 18.2 6.5 3.1 4.4 3.0 

04LA-97-0593 12.3 31.0 43.8 17.5 2.8 0.7 0.6 1.6 

04LA-97-0594 57.9 40.8 34.8 11.3 2.3 0.8 1.9 2.3 
04LA-97-0595 2.3 3.8 10.9 23.5 21.3 12.5 17.1 5.6 

04LA-97-0596 1.4 2.2 2.9 4.4 19.3 28.5 31.8 5.9 

04LA-97-0597 0.3 1.4 2.3 10.6 16.6 17.6 35.4 9.1 

04LA-97 -0598 2.3 2.5 4.1 6.3 12.5 19.4 36.5 10.4 

04LA-97-0599 1.4 2.8 4.8 14.6 18.1 15.6 27.3 10.1 

04LA-97 -0600 53.1 44.5 33.7 11.4 3.1 1.4 3.4 1.5 

04LA-97 -0601 0.4 0.9 2.1 4.1 6.9 14.6 46.5 14.0 

04LA-97 -0602 0.4 1.3 2.5 7.0 11.4 17.5 41.8 11.4 

04LA-97 -0603 3.6 6.5 17.3 24.1 15.6 10.3 16.7 5.3 

04LA-97-0604 4.7 5.8 11.5 19.8 15.3 10.4 21.5 9.4 

04LA-97 -0605 16.2 5.0 12.7 20.3 15.1 9.9 20.8 9.3 

04LA-97 -0606 5.7 13.8 26.2 22.1 12.6 7.0 11.6 3.7 

04LA-97-0607 0.5 1.4 1.9 8.5 15.2 18.2 37.9 11.1 

04LA-97 -0608 1.6 2.1 3.8 12.7 16.8 16.6 31.2 9.8 

04LA-97-0609 69.8 43.5 26.3 10.3 5.1 2.3 4.6 3.2 

04LA-97-0613 4.3 7.1 15.4 26.3 18.8 9.7 13.3 5.0 

04LA-97-0622 2.1 3.5 5.0 11.1 14.3 13.0 31.8 12.8 

04LA-97-0623 2.9 3.3 6.9 20.0 20.9 15.6 23.2 5.2 

04LA-97-0624 3.4 2.6 3.1 7.6 11.8 17.9 40.0 8.9 

04LA-97-0625 23.1 7.2 9.5 12.8 13.1 13.2 24.6 10.9 

a. cs = coarse sand, ms = medium sand, Is = line sand, vis = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~O"'o gravel 
-- --

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt"'o) (wt"'o) Class• 

9.3 3.1 csl 

6.9 2.0 cs 

6.6 3.4 Is 

7.3 5.2 Is 

1.7 1.3 cs 

2.0 0.6 cs • 

2.3 0.9 cs 

5.6 2.5 Is 

4.6 2.4 vis 

6.8 3.4 csl 

8.2 4.8 csi 

6.7 3.0 vis 

0.7 0.6 cs 

10.1 2.7 csl 

6.9 3.8 csl 

4.4 2.8 Is 

6.1 2.9 Is 

7.0 2.5 Is 

3.0 1.7 ms 

5.7 3.2 csl 

7.0 2.8 vis 

4.6 0.7 cs 

4.2 2.6 Is 

8.4 4.1 csl 

5.0 2.6 Is 

8.0 2.7 csl 

8.9 2.7 vis 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.040 sil 

0.927 gls 

0.178 sl 

0.112 sl 

0.657 gs 

0.741 s 

0.832 gs 

0.170 sl 

0.075 sl 

0.059 sl 

0.051 I 

0.081 sl 

0.894 gs 

0.032 sll 

0.043 sil 

0.228 Is 

0.140 sl 

0.144 sl 

0.365 Is 

0.052 sl 

0.068 I 

0.842 gls 

0.239 Is 

0.054 I 

0.130 sl 

0.048 I 
0.085 gsl 
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TABLE 83-1 (continued) 

REACH LA-1 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Silt 

Sample (>2 mm) (2-1 mm) (1-o.Smm) (0.5-o.25 mm) (0.25-o.125 mm) (0.125-o.0625 mm) (62.5-15j.im) (15-21lm) 
ID (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04LA-97·0268 13.0 26.3 20.9 13.0 8.0 6.2 12.6 7.2 

04LA-97 ·0269 10.8 3.5 7.0 13.9 15.3 14.3 28.2 10.7 

04LA-97·0270 3.5 1.2 2.7 8.9 16.7 21.0 35.9 7.0 

04LA-97 ·0271 4.7 2.0 6.4 16.1 15.7 15.4 29.7 7.5 

04LA-97 ·0272 0.8 0.5 0.7 2.5 13.2 30.6 40.6 5.2 

04LA-97·0273 1.9 1.6 3.3 9.2 13.8 16.2 37.5 10.5 

04LA-97·0274 28.4 35.7 41.0 18.4 2.6 0.4 0.1 0.8 

04LA-97·0275 23.7 1.5 2.3 6.3 11.2 16.0 38.2 15.5 

04LA·97·0276 7.2 2.0 7.3 17.8 18.8 16.3 25.5 7.0 

04LA-97·0277 52.1 38.8 29.2 14.6 4.9 2.3 4.6 2.7 

04LA·97·0278 57.8 25.0 27.5 20.6 9.2 4.5 5.5 3.2 

04LA-97·0279 1.3 0.9 2.1 9.7 23.4 24.0 28.3 6.0 

04LA-97·0280 1.0 1.1 3.2 12.9 18.5 18.0 33.5 7.0 

04LA-97·0568 6.6 5.4 11.8 19.4 17.5 12.7 20.8 6.3 

04LA-97·0573 2.9 4.0 7.7 15.0 15.9 12.3 25.3 10.0 

04LA·97·0574 35.6 25.7 43.7 23.1 4.5 1.1 1.3 0.3 

04LA·97·0575 0.5 3.4 12.9 26.3 18.2 10.6 15.5 6.7 

04LA-97·0576 1.3 6.1 18.2 23.7 14.3 9.3 14.8 6.5 

04LA·97·0577 5.8 11.7 17.5 15.0 13.2 10.7 18.0 6.5 

04LA·97·0578 2.4 8.4 25.1 25.8 14.8 6.8 9.6 5.1 

04LA-97-0579 18.6 34.7 36.8 19.7 3.7 0.9 1.6 1.5 

04LA-97-0580 7.3 12.0 18.1 16.5 9.3 8.1 20.5 10.1 

04LA·97 -0581 4.1 2.5 3.9 5.9 12.7 17.0 36.5 11.5 

04LA·97 -0582 0.2 1.6 2.0 4.3 10.2 14.8 48.2 10.5 

04LA-97·0583 15.7 4.2 5.9 8.9 12.0 13.9 30.9 12.8 

04LA-97-0584 8.8 3.1 3.8 8.5 15.5 17.4 31.7 10.6 

04LA·97-0585 2.4 3.4 7.3 22.4 24.6 14.3 17.7 5.0 

04LA-97 -0586 11.4 7.5 9.2 10.3 9.9 13.0 31.0 11.1 

a. cs =coarse sand, ms = medium sand, Is = line sand, vis =very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = <!20% gravel 
------ --- -

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

5.6 3.1 ms 

6.8 3.8 vfs 

6.4 2.7 vfs 

7.0 1.9 vfs 

6.5 2.4 csl 

7.7 3.5 csi 

1.0 0.6 cs 

8.7 5.9 csi 

5.2 2.7 v1s 

2.8 1.0 cs 

4.3 2.6 cs 

5.5 2.7 v1s 

6.1 2.5 v1s 

6.1 2.4 fs 

9.5 2.8 v1s 

0.6 0.4. cs 

6.3 0.4 fs 

7.2 2.4 ms 

7.5 2.2 fs 

4.6 1.8 ms 

1.3 1.9 ms 

5.4 4.1 fs 

10.3 2.5 csl 

8.9 2.4 csi 

11.2 3.1 csl 

9.3 3.5 csl 

5.2 2.9 fs 

7.7 2.7 v1s 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.432 sl 

0.076 sl 

0.064 sl 

0.081 sl 

0.057 sl 

0.050 I 

0.784 gs 

0.038 gsll 

0.105 sl 

0.766 gs 

0.533 gs 

0.084 sl 

0.072 sl 

0.147 sl 

0.082 sl 

0.681 gs 

0.189 sl 

0.235 sl 

0.184 sl 

0.321 Is 

1.064 s 

0.193 sl 

0.045 I 

0.037 sll 

0.049 I 
0.058 I 
0.155 sl 

0.063 I 
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TABLE 83-1 

REACH LA-1 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Silt 

Sample (>2mm) (2-1 mm) (H.5mm) (0.5-0.25 mm) (0.25-0.125 mm) (0.125-0.0625 mm) (62.5-15 ~m) (15-2 ~m) 
10 (wt "h.) (wt "h.) (wt%) (wt "A.) (wt%) (wt%) (wt%) (wt%) 

04LA-97-0236 3.2 3.1 7.8 17.0 16.2 13.7 22.5 11.9 

04LA-97-0237 20.1 6.5 6.1 11.7 14.5 14.3 24.5 13.5 

04LA-97 -0238 1.0 2.0 2.7 10.6 19.9 19.4 27.0 11.6 

04LA-97-0239 3.4 3.4 6.8 13.3 16.3 16.1 26.2 10.9 

04LA-97-0240 3.4 1.6 2.0 6.5 12.5 20.3 36.8 12.4 

04LA-97 -0241 40.7 71.4 23.0 2.7 0.6 0.3 0.8 0.7 

04LA-97-0242 1.6 1.5 1.0 6.0 22.5 21.9 31.7 9.3 

04LA-97-0243 9.3 4.9 9.2 17.0 17.3 13.3 20.1 10.4 

04LA-97-0244 13.8 7.3 12.3 12.8 10.7 11.1 24.2 12.2 

04LA-97-0245 27.3 3.9 5.3 8.3 8.9 11.1 31.3 18.8 

04LA-97-0246 22.0 5.4 7.2 9.8 11.3 14.7 29.1 12.8 

04LA-97-0247 52.1 26.3 26.5 17.7 6.9 4.4 7.3 5.2 

04LA-97-0249 8.3 4.8 7.1 7.2 8.5 18.4 34.8 9.9 

04LA-97-0250 33.6 21.6 23.8 13.1 6.9 5.8 14.0 8.2 

04LA-97 -0251 54.9 28.0 23.7 13.4 7.1 5.5 10.4 6.7 

04LA-97-0252 19.1 7.0 11.6 20.9 18.5 12.6 17.6 6.2 

04LA-97 -0253 46.3 46.2 29.9 16.7 3.9 0.7 1.3 0.8 

04LA-97 -0254 5.3 3.0 5.9 19.1 22.1 15.7 21.8 7.2 

04LA-97-0255 3.3 2.8 2.9 10.6 19.6 20.1 29.6 7.8 

04LA-97-0256 2.4 2.0 3.9 16.0 20.3 16.8 28.0 7.4 

04LA-97-0257 1.8 2.0 4.2 14.0 23.0 19.5 25.0 6.8 

04LA-97-0258 69.6 25.2 25.9 20.5 11.3 5.2 6.7 2.9 

04LA-97 -0259 2.4 5.3 6.0 6.9 9.6 16.1 35.5 14.7 

04LA-97 -0261 3.4 1.7 4.5 18.4 28.8 20.8 18.2 3.7 

04LA-97-0264 38.0 47.9 40.6 8.7 1.0 0.3 0.5 0.5 

04LA-97-0265 53.3 34.8 34.0 15.7 3.8 1.5 3.5 2.8 

04LA-97-0266 7.0 32.0 43.1 16.7 3.8 0.9 0.6 0.9 

04LA-97-0267 18.8 2.9 11.4 22.4 18.1 14.0 18.2 6.0 

a. vcs =very coarse sand, cs =coarse sand, ms =medium sand, Is= line sand, vis= very line sand, csi = coarse silt 

b. I= loam, sl = sandy loam, Is= loamy sand, s =sand, sil =silt loam, g = ~0% gravel 
--

Median 
Clay Organic Particle 

(<2~m) Matter Size 
(wt%) (wt%) Class" 

7.4 4.5 vfs 

8.8 3.7 vfs 

6.7 4.3 vts 

6.7 3.7 vfs 

7.9 3.7 csl 

0.5 0.8 vcs 

6.0 3.9 vfs 

7.7 3.3 vfs 

9.2 2.9 vfs 

12.8 4.1 csl 

9.4 3.1 csl 

5.5 1.2 cs 

9.2 2.6 csl 

6.5 2.4 ms 

5.2 1.5 cs 

5.6 2.8 Is 

0.4 0.6 cs 

5.2 2.9 fs 

6.5 3.2 vis 

5.6 2.7 vfs 

5.3 2.5 vfs 

2.2 1.1 cs 

5.4 7.6 csl 

3.8 2.2 fs 

0.5 0.7 cs 

3.9 1.4 cs 

2.1 0.7 cs 

6.7 2.7 fs 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.093 sl 

0.072 gsl 

0.074 sl 

0.081 sl 

0.047 I 

1.231 gs 

0.068 sl 

0.115 sl 

0.081 sl 

0.035 gsl 

0.058 gl 

0.539 gls 

0.012 I 

0.393 gsl 

0.525 gls 

0.169 sl 

0.916 gs 

0.125 sl 

0.077 sl 

0.091 sl 

0.098 sl 

0.515 gls 

0.049 sil 

0.136 Is ' 
I 

0.964 gs 

0.734 gs I 
0.748 s I 

0.150 sl 
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Characterization of Geomorphic Units Appendix B 

8-3.0 PARTICLE SIZE AND ORGANIC MATTER DATA 

Each layer that was sampled for analysis of potential contaminants was also sampled for analysis of 
particle size distribution to evaluate possible relations between contaminant levels and size 
characteristics. Samples collected in. 1996 were analyzed by the laboratories of Rust Geotech (full-suite 
samples) or Roy F. Weston, Inc. (remaining samples) in accordance with the American Society for 
Testing and Materials (ASTM) method D 422-63, which is tailored to engineering applications. Samples 
collected in 1997 were analyzed by the Soil Characterization and Quaternary Pedology Laboratory of the 
Desert Research Institute, following procedures recommended by the United States Geological Survey 
(USGS) for geological applications (Janitzky 1986, 57674). One primary difference between these 
methods is in the way percentages of silt and clay size fractions are determined, with the ASTM 
procedure using an approximate hydrometer method and the USGS procedure using a more precise 
pipette method. An additional difference is in the methods used for dispersing the samples before 
analysis, with the USGS recommending a gentle dispersing procedure that is less likely to physically 
abrade friable gravel (such as tuff fragments) than the ASTM procedure. After the results of the 1996 
sampling indicated that data on silt and clay percentages could be very important in understanding 
variations in contaminant levels, the Canyons Focus Area technical team decided to analyze subsequent 
samples using the more precise USGS procedure. 

Data on organic matter content were also obtained on most of the samples collected for analysis of 
potential contamination to evaluate potential relations between contaminant concentrations and organic 
matter. Analyses used a loss-on-ignition method in which, after drying at low temperature to remove 
water, the percentage of sample lost by combustion after heating at 400°C for four hours was calculated. 

Data on particle size distribution and organic matter content for the upper Los Alamos Canyon sediment 
samples are shown in Tables 83-1 through 83-3. Summaries of the particle size and organic matter data 
for each geomorphic unit are shown in Tables 83-4 through 83-6. Percentages of sand, silt, and clay size 
fractions are calculated from the <2 mm size fraction. For the <2 mm size fraction, the median particle 
size class, the median particle size, and the soil texture are shown to facilitate comparison of the particle 
size characteristics of the different samples and the different geomorphic units. Because particle size 
distributions are traditionally shown on semilogarithmic plots, the median particle size is calculated in 
these tables by extrapolating between boundaries of size classes using a logarithmic transformation. 
Calculation of soil texture follows standard procedures used by soil scientists (e.g., Nyhan et al. "1 978, 
5702, p. 1 9}. Percentages of gravel in these tables are lower than in the actual sampled layer for many 
samples because only gravel that would fit into the sample bott.les was collected (<5 em). Average gravel 
percentages for the coarse channel facies deposits are thus routinely underestimated, although gravel 
percentages for overbank facies deposits are generally accurate. 

The relations of the concentrations of key radionuclides to various particle size parameters and organic 
matter content for each reach were examined using a series of scatter plots. Particle size parameters 
chosen were the median particle size and the percent finer than each break between size classes (e.g., 
percent clay [<2 micron size fraction] and percent clay plus fine silt [<1 5 micron size fraction]). On each of 
the scatter plots, different symbols were used to distinguish samples from the different geomorphic units 
and different sediment facies to visually examine which subsets of the samples within each reach shared 
similar relations of particle size to radionuclide concentration. The most useful plots were found to be of 
radionuclide concentration against median particle size, percent clay, and percent silt plus clay (<0.0625 
mm or <62.5 microns), and these are presented in Figures 83-1 through 83-13. For reaches where 
discrete populations could be identified that had different radionuclide concentrations for a given particle 
size, corresponding to older and younger subsets of post-1942 sediment, these subsets are shown on 
different plots. 
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Characterization of Geomorphic Units Appendix B 

After preparation, cores were examined under a binocular microscope. When possible, cores were cross
dated using methods described in Glock (1937, 58476); Stokes and Smiley (1968, 57644); and Phipps 
(1985, 58477) to provide an absolute date for the innermost ring in a given specimen. Cores were cross
dated against local records of the growth response of trees to climatic variations as contained within the 
Bandelier National Monument master chronology and the Bandelier-Frijolito watershed pinon pine master 
chronology. Approximately 49% of samples exhibited a good correlation with the master chronologies for 
this area, whereas approximately 24% of samples did not correlate with the master chronologies (Table 
B1-1). The remaining 27% of the cores exhibited a fair correlation with the Bandelier National Monument 
master chronology. When the pith was encountered in a core and the core fit the master chronology, the 
absolute age of the pith at the height the tree was cored could be determined with a high level of 
confidence. If the pith was not encountered, the age of the pith was estimated using one of three plots of 
concentric circles with spacings of 0.25, 0.5, and 1 mm. The number of missing rings between the 
innermost ring visible in a given core and the pith was estimated by matching the arc of a circle of 
appropriate scale to the arc of the inner ring and counting the number of circles between the inner ring 
and an imaginary pith at the center of the series of circles. 

Uncertainties in cross dating are due to a variety of factors, including an abundance of false rings in the 
relatively young trees targeted for this study; the location of trees on canyon floors where environmental 
stresses are lessened and climatic variations may not be as evident as in trees growing in harsher 
settings (e.g., on hillsides with thin soils); coring of trees whose growth is suppressed by nearby larger 
trees; and the fact that not all trees in a given area will fit a master chronology. A false ring superficially 
appears as a separate ring but is in fact contained within an annual growth increment (Phipps 1985, 
58477); young trees, such as those used for this study, exhibit a relative abundance of false rings. Trees 
growing along canyon floors are more likely to have a continuous spring and summer moisture supply 
than are trees growing on hillslopes, which could lead to a complacent ring series. However, it is apparent 
from the trees collected in this study that, in general, moisture does not occur in sufficient quantity or 
duration along the upper Los Alamos Canyon drainage to produce an abundance of complacent trees. 
Trees growing in dense stands (i.e., suppressed trees) are problematic because "it has been found that 
competition among closely growing trees may modify or change the ring pattern from that of a 'normal 
precipitation pattern'" (Stokes and Smiley 1968, 57644, p. 31 ). Despite these problems, it is apparent that 
many of the trees growing in upper Los Alamos Canyon and other canyons on the Pajarito Plateau are 
suitable for cross dating and thus provide accurate tree-ring dating. 

8-2.0 THICKNESS OF POST-1942 SEDIMENT DEPOSITS 

The thickness of post-1942 sediment was measured in each of the upper Los Alamos Canyon reaches to 
calculate the volume of sediment in the different geomorphic units and the associated radionuclide 
inventory. Thickness measurements were focused on the relatively fine-grained overbank facies sediment 
because of the higher levels of radionuclides in these sediments than in the coarser-grained channel 
facies sediment and their resultant importance in estimating radionuclide inventory and in evaluating 
potential risk. In addition, the thickness of post-1942 overbank facies sediment can be determined with 
greater confidence than the thickness of associated channel facies sediment because of the general 
absence of clear stratigraphic markers in the latter and the difficulty in confidently determining the contact 
with underlying pre-1943 sediment. Thickness measurements for each of the upper Los Alamos Canyon 
reaches are presented in Figures B2-1 through B2-5. Few measurements were made in units that had 
small areas, and these are not presented in the figures in this appendix. Estimated thicknesses for all 
geomorphic units and all sediment facies in each reach are presented in Tables 2.3-1, 2.3-2, 2.3-3, 3.3-3, 
3.3-6, and 3.3-9. 
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TABLE 81-1 (continued) 

DENDROCHRONOLOGICAL ANALYSES FROM UPPER LOS ALAMOS CANYON TREE CORES" 

Tree Dale Eslimaled Height 
Diameter of Dale of Depth of 

Tree Geomorphic al1 m Dale Innermost of Core Burial 
ID Subreach Unit Species (em) Cored Ring Pith (em) (em) Notes 

ULA-021 LA-1 West f1 P. ponderosa 35 11/4/97 1947 1942 71 26 3 m east of LA-O 145 sample site 

ULA-022 LA-1 West c3 P. ponderosa 15 11/4/97 1977 1974 79 50 4 m west of LA-0143 sample site 

ULA-023 LA-1 West c3 P. ponderosa 11 11/4/97 1978 1978 73 40 5 m west of LA-0143 sample site 

ULA-024 LA-1 Central f1 P. ponderosa 33 11/12/97 1856? 1846 47 57 LA-0180 sample site 

ULA-025 LA-1 Central f1 P. ponderosa 12 11/12/97 1947 or 1946 or 52 20 Next lo LA-0180 sample site 
1950? 1949? 

ULA-026 LA-1 Central c3? J. scopulorum 19 11/12/97 1947 or 1941 or ? 0 Next to LA-0183 sample site; core 
1948? 1942? cannot be cross-dated 

ULA-027 LA-1 East c3? P. ponderosa 32 11/12/97 1947 1942 54 28 Near sample site LA-0188 

ULA-028 LA-1 East c3? P. ponderosa 30 11/12/97 1955 1955 45 18 LA-0186 sample site 

ULA-029 LA-2 West f1 P. ponderosa 12 11/13/97 1949 or 1949 or 20 12 LA-0018 sample site 
1952? 1952? 

ULA-030 LA-2 West f1 J. scopuiorum 14 11/13/97 1961 1957 36 0 LA-0193 sample site; poor cross-
dating 

ULA-031 LA-2 West f1 Pseudotsuga 17 11/13/97 1955 1954 31 6 43 m west of LA-0193 sample site 

ULA-032 LA-2 West f1 P. ponderosa 59 11113/97 1846 1837 44 20 39m west of LA-0193 sample site 

ULA-033 LA-2 West c3 P. ponderosa 18 11/13/97 1967 1967 58 18 LA-0190 sample site 

ULA-034 LA-2 West c3 P. ponderosa 27 11/13/97 1955 1955 42 20 LA-0191 sample site 

ULA-035 LA-2 West c3 P. ponderosa 11 11/13/97 1978 1976 32 0 Near LA-O 191 sample site 

ULA-036 LA-1 East f1 Pseudotsuga 18 11/14/97 1972 1968 60 0 Bank at 1946 photo location by 
TA-21 laundry outfall channel 

ULA-037 LA-1 East f1 Pseudotsuga 29 11/14/97 1952 1948 40 7 Near LA-0184 sample site 

ULA-038 LA-1 East f1 P. ponderosa 12 11/14/97 1953 1948 44 9 LA-O 184 sample site 

ULA-039 LA-1 East f1 P. ponderosa 12 11/14/97 1949 1946 28 9 Near LA-0184 sample site 

ULA-040 LA-1 Central c3 P. ponderosa 13 11/14/97 1970 1970 59 22 LA-0181 sample site 

ULA-041 LA-1 Central c3 P. ponderosa 5 11/14/97 1969 1969 30 12 Near LA-0181 sample site 

*Trees were cored by Paul Drakos, Steven Reneau, Danny Katzman, and Bill Phillips. Dendrochronological analyses were performed by Paul Drakos. 
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TABLE 81·1 

DENDROCHRONOLOGICAL ANALYSES FROM UPPER LOS ALAMOS CANYON TREE CORES* 

Tree Date Estimated Height 
Diameter of Date of Depth of 

Tree Geomorphic at 1m Date Innermost of Core Burial 
ID Subreach Unit Species (em) Cored Ring Pith (em) (em) Notes 

ULA-001 LA-3 Qt P. ponderosa ? 8/27/97 1931 1924 ? 0 Near LA-0110 sample site, bank 

ULA-002 LA-1 Central f1 Pseudotsuga 30 10/28/97 1928 1928 ? 20 Near LA-0151 sample site 

ULA-003 LA-1 Central f1 P. ponderosa 63 10/28/97 1850 1845 ? 36 (12?) LA-0152 sample site 

ULA-004 LA-1 Central c3/f1 P. ponderosa 27 10/28/97 1943 1938 38 72 4 m west of LA-0155 sample site 

ULA-005 LA-1 Central c3/11 P. ponderosa 12 10/28/97 1965 1961 30 38 6 m west of LA-0155 sample site 

ULA-006 LA-1 Centn.: f1 P. ponderosa 40 10/28/97 1863 1853 44 50 LA-0156 sample site 

ULA-007 LA-1 East f1 P. ponderosa 40 10/28/97 1888 1875 52 20 10m east of LA-0157 sample site 

ULA-008 LA-1 East f1 P. ponderosa 16 10/28/97 1941 1940 62 23 13m east of LA-0157 sample site 

ULA-009 LA-1 East f1 P. ponderosa 13 10/28/97 1952 1952 40 18 4 m east of LA-0158 sample site 

ULA-010 LA-1 East f1 P. ponderosa ? 10/29/97 1844 1844 80 48 10.5 m east of LA-0158 sample site 

ULA-011 LA-1 East f1 P. ponderosa 15 10/29/97 1947 or 1947 or 35 35 13.5 m east of LA-0158 sample site 
1951 1951 

ULA-012 LA-1 East f1 P. ponderosa 30 10/29/97 1928 1924 27 0 Near LA-0162 sample site; higher 
surface 

ULA-013 LA-1 East c3 P. ponderosa ? 10/29/97 1937 1936 67 50 Near LA-0162 sample site; same 
surface 

ULA-014 LA-2 West c2 P. ponderosa 8 10/29/97 1982 or 1982 or 37 14 15 m west of LA-0092 sample site 
1984 1984 

ULA-015 LA-2 East c2 P. ponderosa 44 10/29/97 1900 1890 76 44 19m east of LA-0019 sample site 

ULA-016 LA-2 East f1 P. ponderosa 13 10/29/97 1926? 1925? 33 20 LA-0108 sample site 

ULA-017 LA-2 East f1 P. ponderosa 23 10/29/97 1930 1921 36 25 10m west of LA-0108 sample site 

ULA-018 LA-1 West c3 (f1 ?) P. ponderosa 48 11/4/97 1922 1918 77 44-50 12m east of LA-0147 sample site 

ULA-019 LA-1 West c3 (f1 ?) P. ponderosa 7 11/4/97 1979 1978 ? 30 10m east of LA-0147 sample site; 
poor dating because of injury to 
tree 

ULA-020 LA-1 West c3 (f1 ?) Pseudotsuga 6 11/4/97 1980 1980 29 0 9 m east of LA-0147 sample site 

*Trees were cored by Paul Drakos, Steven Reneau, Danny Katzman, and Bill Phillips. Dendrochronological analyses were performed by Paul Drakos. 
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Appendix B Characterization of Geomorphic Units 

APPENDIX 8 CHARACTERIZATION OF GEOMORPHIC UNITS 

This appendix presents supplemental information on the characteristics of the geomorphic units in the 
upper Los Alamos Canyon reaches. 

8-1.0 DENDROCHRONOLOGICAL ANALYSES 

Trees were cored in each of the upper Los Alamos Canyon reaches for dendrochronological analyses 
(tree-ring dating) to provide age constraints for geomorphic units and for specific sediment deposits. 
Sediments burying trees of known age are constrained to be younger than the trees, and sediments 
beneath the base of trees are constrained to be older. In some cases, nearby trees of different age can 
provide more precise determination of the ages of sediment deposits. Two adjacent trees of different age 
can be buried by different thicknesses of sediment recording a variable number of floods since the 
germination of each tree and approximate ages for such floods (e.g., if 20 em of sediment buries a 20-
year-old tree and 40 em of sediment buries a 30-year-old tree, then this records at least one flood layer 
between 20 and 30 years ago and another flood layer within the past 20 years). Alternatively, different 
age trees can be buried by the same thickness of sediment recording the absence of deposition during 
specific time periods. 

Cores were collected from 41 individual trees using a 5-mm-diameter increment borer (Table 81-1 ). Most 
of these trees were ponderosa pines (Pinus ponderosa), although Douglas fir (Pseudotsuga menziesit) 
and Rocky Mountain juniper (Juniperus scopulorum) were also cored. Each tree was assigned a unique 
three-letter three-number identifier following the convention used by the Laboratory of Tree-Ring 
Research at the University of Arizona, with the designation "ULA" chosen to indicate trees cored in upper 
Los Alamos Canyon. These trees are located at or near sediment sample sites, and data on the tree 
diameter and the thickness of sediment burying each tree were recorded. To best constrain the 
germination age of each tree, the trees were cored as close to the ground as was feasible, and an 
attempt was made to core through the pith or core as close as possible to the pith for each tree. Bark was 
included at the outside edge of the core wherever possible to confirm the completeness of the tree-ring 
record. A minimum of two cores were collected from each tree, typically at right angles to one another, to 
provide checks on the accuracy of the tree-ring dating. After cores were extracted from the increment 
borer, an estimated age of each tree was obtained by visual inspection of the core, either with the naked 
eye or using a 1 Ox hand lens, to guide further field work. Cores were then placed in paper soda straws, 
labeled, and allowed to dry for a minimum of four days before final sample preparation. 

After drying, properly oriented cores were mounted in grooved, wooden strips approximately 9.5 by 14.3 
mm in cross section using the methodology described in Stokes and Smiley (1968, 57644) and Phipps 
(1985, 58477). Mounted cores were allowed to dry a minimum of one day before surfacing. Cores were 
surfaced by first treating the core with a 50% glycerin and water solution, heating, and then slicing the 
core with a heavy duty carpet blade. Cores were then sanded with progressively finer-grit sandpaper; 
typically progressing from 220 through 1000 grit paper, with two intermediate stages. As a final step, 
cores were wiped with isopropyl alcohol and buffed using suede leather. 
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Acron_vms and Unit Conversions Appendix A 

A-2.0 METRIC TO ENGLISH CONVERSIONS AND METRIC PREFIXES 

TABLE A2·1 

METRIC TO ENGLISH CONVERSIONS 

MuHiply Sl (Metric) Unit 

kilometers (km) 

kilometers (km) 

meters (m) 

meters (m) 

centimeters (em) 

centimeters (em) 

millimeters (mm) 

micrometers or microns (llm) 

square kilometers (kffi2) 

square meters (m2
) 

cubic meters (m3
) 

kilograms (kg) 

grams (g) 

grams per cubic centimeter (g/cm3
) 

milligrams per kilogram (mg/kg) 

degrees Celsius (0 C) 

Term 

mega-

kilo-

deci-

centi-

milli-

micro-

nano-

pi co-

September 1998 

by 

0.622 

3281 

3.281 

39.37 

0.03281 

0.394 

0.0394 

0.0000394 

0.3861 

10.764 

35.31 

2.2046 

0.0353 

62.422 

1 

9/5 + 32 

TABLE A2·2 

METRIC PREFIXES 

Power of 10 

106 

1Ql 

10", 

10"2 

10-3 

10-6 

10"9 

10·12 

A-4 

To Obtain US Customary Unit 

miles (mi) 

feet (ft) 

feet (ft) 

inches (in.) 

feet (ft) 

inches (in.) 

inches (in.) 

inches (in.) 

square miles (mi2) 

square feet (ft2) 

cubic feet (ftl} 

pounds (lb) 

ounces (oz) 

pounds per cubic foot (lb!ftl) 

parts per million (ppm) 

degrees Fahrenheit (0 F) 

Symbol 

M 

k 

d 

c 

m 

ll 
n 

p 
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UJ The analyte was analyzed for but not detected. Reported value is an estimate of the 
sample-specific quantitation limit or detection limit. 

UTL upper tolerance limit 

VCA voluntary corrective action 

VCM voluntary corrective measure 

WAS Wilcoxon Rank System 
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LCS 

MDA 

MF 

NFA 

NFG 

NPDES 

NTU 

ou 

PAH 

PCB 

PESTPCB 

PRG 

PRS 

QA 

ac 
R 

RAGS 

RCRA 

RN 

RPD 

SAL 

SCM 

sow 

svoc 

TA 

TAL 

TCMX 

T&E 

TPU 

TW 

u 

laboratory control sample 

minimum detectable activity 

moisture fraction 

no further action 

national functional guidelines 

National Pollutant Discharge Elimination System 

nephelometric turbidity unit 

operable unit 

polycyclic aromatic hydrocarbon 

polychlorinated biphenyl 

pesticide and polychlorinated biphenyl 

preliminary remediation goal 

potential release site 

quality assurance 

quality control 

The sample results are rejected because of serious deficiencies in the ability to analyze 
the sample and meet the quality control criteria; presence or absence cannot be 
verified. 

Risk Assessment Guidance for Superfund 

Resource Conservation and Recovery Act 

request number 

relative percent difference 

screening action level 

site conceptual model 

statement of work 

semivolatile organic compound 

Technical Area 

target analyte list 

tetrachloro-m-xylene 

threatened and endangered 

total propagated uncertainty 

test well 

The analyte was analyzed for but not detected. Reported value is the sample-specific 
estimated quantitation limit or detection limit. 
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APPENDIX A LIST OF ACRONYMS AND UNIT CONVERSIONS 

A-1.0 LIST OF ACRONYMS 

BKG background data 

CMS corrective measures study 

COPC chemical of potential concern 

COPEC contaminant of potential ecological concern 

cpm counts per minute 

CRDL contract required detection limits 

CV AA cold vapor atomic absorption 

D&D decontamination and decommissioning 

DDT dichloro diphenyl trichloroethane 

DOE Department of Energy 

EC expedited cleanup 

EFH Exposure Factors Handbook 

EPA Environmental Protection Agency 

EQL estimated quantitation limit 

ER Environmental Restoration 

ESL ecological screening level 

FIMAD Facility for Information Management, Analysis, and Display 

FUSRAP 

GFAA 

HI 

HQ 

HSWA 

ICP 

ICPES 

ICPMS 

IDL 

J 

J+ 

J-

Formerly Utilized Sites Remedial Action Program 

graphite furnace atomic absorption 

hazard index 

hazard quotient 

Hazardous and Solid Waste Amendments 

inductively coupled plasma 

inductively coupled plasma emission spectroscopy 

inductively coupled plasma mass spectrometry 

instrument detection limit 

The analyte was positively identified, and the associated numerical value is estimated 
to be more uncertain than would normally be expected for that analysis. 

The analyte was positively identified, and the reported value is an estimate and likely 
biased high. 

The analyte was positively identified, and the reported value is an estimate and likely 
biased low. 
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probabilistic sediment transport model tailored to the conditions in upper Los Alamos Canyon should be 

pursued. 

6.6 Summary of Recommendations 

The preliminary assessments of potential human health and ecological risk presented in this report 
indicate that levels of contamination in the sediments of upper Los Alamos Canyon do not require 
immediate remedial actions with regard to present-day risk. Similarly, the geomorphic assessments 
indicate that the concentrations of contaminants in sediments carried by floods have been stable or have 
declined for decades, and the redistribution of contaminated sediments will not result in future increases 
in contaminant concentrations in downstream areas. Therefore, no remedial actions are proposed at this 
time, although remedial actions may be warranted in the future following additional assessments. 

Additional risk assessments will be required beyond what was possible in the context of this report, 
including both human health and ecological risk, and additional data collection is needed to support 
these assessments. Large gaps in sample coverage exist for organic chemicals in upper Los Alamos 
Canyon, and collection of additional sediment samples is needed to evaluate the distribution and 
concentration of organic chemicals. COPC concentrations in surface water are also needed for both 
human health and ecological risk assessments, and continued collection of sufficient data to perform risk 
assessments is considered a priority. In addition, collection of radiological field data in the unsampled 
area between reaches LA-2 and LA-3 would allow confirmation of the interpretation that radiation levels 
in this area do not pose a significant human health risk. 

Decision points concerning the transport of contaminants from upper Los Alamos Canyon into lower Los 
Alamos Canyon and toward the Rio Grande have yet to be defined; thus, it is uncertain if remedial 
actions may be required to reduce either the concentrations of contaminants in sediments carried by 
floods or the total mass (inventory) of contaminants transported downstream over various time frames. 
Therefore, decisions concerning the possible need for remedial action in this context will depend on the 
development of specific decision criteria. If it is determined that concentrations of cesium-137 exceed 
certain decision criteria and require remedial actions, specific areas for remediation downstream from 
DP Canyon could be readily identified using field instruments. In addition, if it is necessary to make 
better quantitative predictions concerning off-site transport, development of a defensible sediment 
transport model should be pursued that could also evaluate the effects of a variety of possible remedial 
actions. 
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following reductions in the discharge of cesium-137. Cesium-137 concentrations in sediment have been 
stable or have declined since that time; therefore, concentrations can be expected to remain stable or to 
decline during the next several decades. Thus, remedial actions to reduce cesium-137 concentrations in 
sediment transported during floods will be necessary only if it is determined that present-day 
concentrations pose an unacceptable human health or ecological risk or are otherwise deemed to be 
unacceptable. 

Most of the radionuclide COPCs contained within sediments in upper Los Alamos Canyon are located in 
geomorphic units that are adjacent to the active channel and that are considered to be very susceptible 
to remobilization by lateral bank erosion during the next 30 to 50 years, as discussed in Section 4.3.6. 
Although part of these remobilized contaminants will be redeposited downstream within upper Los 
Alamos Canyon, the primary deposition sites are close to the active channel; therefore, these 
contaminants will also be susceptible to remobilization during additional floods. Because of this high 
susceptibility for remobilization, it should be considered that most of the radionuclide inventory in upper 
Los Alamos Canyon could be transported into lower Los Alamos Canyon during the next 50 years. 
However, because cesium-137 and strontium-90 both have relatively short half-lives of approximately 30 
years, significant reductions in inventory will occur by radioactive decay during this time frame. It is also 
worth noting that, because of radioactive decay, the concentration and inventory of these radionuclides 
in pre-1968 deposits has already been reduced by approximately 50% from original levels. 

Despite the evidence for probable remobilization of contaminated sediments in upper Los Alamos 
Canyon and their transport into lower Los Alamos Canyon, no immediate remedial action is considered 
necessary in regard to this remobilization because no regulatory standards are being exceeded, and 
available assessments indicate that contaminant concentrations in downstream areas, presently and in 
the future, will not pose unacceptable human health risks under current land use conditions. 

If it is determined that concentrations of cesium-137 and associated radionuclides or the total amount of 
these radionuclides in sediments leaving upper Los Alamos Canyon are unacceptable by other criteria, 
the areas downstream from DP Canyon containing sediment deposited between 1956 and 1968 would 
be clear targets for remediation. These are areas that both contain a significant amount of the total 
cesium-137 inventory within a relatively small volume of sediment (including approximately 25% of the 
estimated inventory in reach LA-2 East) and are in geomorphic settings susceptible to remobilization 
during floods. As part of any plans for contaminant mitigation, areas with cesium-137 concentrations 
above a given threshold could be readily identified in areas that have not yet been investigated using 
field measurements of gross gamma radiation. 

Currently it is not possible to quantitatively predict ( 1) the rate that cesium-137 and other contaminants 
will be transported out of upper Los Alamos Canyon and into lower Los Alamos Canyon, (2) contaminant 
concentrations within sediments carried by future floods (except in the short term), or (3) the effects of 
possible remedial actions on contaminant loads in floods. Quantitative predictions would require a 
defensible model that can incorporate the remobilization of contaminated sediment from a variety of 
geomorphic units, which have variable sediment residence times; the mixing of sediment from both 
contaminated and uncontaminated sources; and the redistribution of this sediment by floods with varying 
recurrence intervals. Such a model should allow an evaluation of the effects of various remedial actions 
over a variety of time scales and be tailored for the parameter of interest (i.e., concentration or mass). 
Because of the probabilistic nature of floods, a probabilistic sediment transport model would be most 
appropriate. Therefore, if it is foreseen that remedial actions may be warranted in the future to reduce 
either the concentrations or mass of radionuclides leaving upper Los Alamos Canyon, development of a 
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6.4 Preliminary Ecological Risk Results 

Potential ecological risk is incompletely defined in upper Los Alamos Canyon because of the limited 
scope of the ecological screening assessment that was possible in the context of this report. Because 
the Laboratory has not compiled inforf!lation on the toxicity of upper Los Alamos Canyon contaminants 
of potential ecological concern (COPECs) to aquatic receptors or on the concentration of COPECs in 
surface water, the assessment presented in Section 5.2 evaluated only the potential risk to terrestrial 
receptors from contaminants contained within the sediments. In addition, this preliminary assessment 
used only maximum values obtained for each COPC within upper Los Alamos Canyon and made no 
attempt to estimate average concentrations or to evaluate risk on a reach basis or a watershed basis. 
Nevertheless, this assessment indicates that several contaminants present within the sediments of 
upper Los Alamos Canyon pose potential ecological risk to terrestrial receptors and thus will require 
additional assessment. This assessment also identifies some specific data needs. However, the lack of 
obvious contaminant-related ecological impacts in upper Los Alamos Canyon suggests that there is no 
need for immediate remedial action with regard to ecological risk. 

The screening assessment performed in this investigation identified 13 COPECs within the sediments of 
upper Los Alamos Canyon, including 7 inorganic COPECs, 3 organic COPECs, and 3 radionuclide 
COPECs. Two metals, chromium and mercury, were identified as presenting the highest potential 
ecological risk. Available data indicate that both of these COPECs have multiple sources within the 
watershed and that both are generally correlated with either cesium-137 or plutonium-239,240. 
Therefore, their concentrations can be estimated using data on radionuclide concentrations. The 
relatively high potential risk at1ributed to these inorganic COPCs is related to assumptions that they 
consist entirely of their most toxic forms (hexavalent chromium and methyl mercury). Data from 
contaminated sediments in upper Los Alamos Canyon show that this assumption is incorrect for 
chromium and that less than 5% is in its hexavalent form. Future ecological risk assessments will 
incorporate this information. No similar data are available for mercury, and uncertainties in ecological 
risk would be reduced by determining its actual chemical form. 

Two organic COPECs were identified as having the next highest potential ecological risk: dichloro 
diphenyl trichloroethane (DDT) and the PCB Aroclor-1254. Available data suggest that both of these 
COPECs may have multiple sources within the watershed, including sources upstream of all PASs at 
former T A-1, and that there is no correlation between them and the key radionuclides. Specific sources 
are not certain. Concentrations are higher in upstream reaches than downstream near the Laboratory 
boundary, suggesting sources in the upper watershed, but it is not possible to predict where 
concentrations would be the highest in the sediments of upper Los Alamos Canyon. However, 
concentrations of both of these COPECs are low, indicating that releases were small. 

6.5 Future Remobilization and Transport of Contaminated Sediments 

Floods constitute the primary transport mechanism for contaminants in upper Los Alamos Canyon and, 
under natural conditions, floods will continue to redistribute these contaminants. Future effects of floods 
can be estimated based on the geomorphic record of the effects of floods that have occurred during the 
past 55 years. Each flood redistributes part of the contaminant inventory within the watershed and also 
mixes contaminated sediment with uncontaminated sediment derived from various parts of the 
watershed. This mixing of sediment from different sources has reduced the concentration of the most 
important COPC, cesium-137, transported by floods over time. Cesium-137 concentrations in sediment 
transported during floods were highest during the early period of releases of radioactive effluent from the 
21-011 (k) outfall at T A-21, between 1 956 and 1 968, and concentrations dropped rapidly after 1 968 
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that several radionuclides, dominated by cesium-137, contribute to potential human health risk in upper 
Los Alamos Canyon. The combined doses derived from americium-241; cesium-137; plutonium-
239,240; and strontium-90 in sediments were evaluated in this report because all these radionuclides 
are widely distributed in the sediments of upper Los Alamos Canyon at levels above background values. 
The assessment indicated that nowhere in the upper Los Alamos Canyon reaches did conservative 
estimates of dose exceed the preliminary remediation goal (PRG) of 15 mrem/yr proposed by the 
Environmental Protection Agency, although estimated doses reached 94% of the PRG for a conservative 
construction worker scenario. Therefore, the results of this investigation indicate no immediate risk to 
human health resulting from the levels of contamination in upper Los Alamos Canyon sediments and no 
need for immediate remedial action in the context of human health risk. However, data are not sufficient 
to rule out the possibility of a higher potential risk in an unsampled area between reaches LA-2 and 
LA-3. Because cesium-137 concentrations are readily estimated with field instruments at levels that are 
useful for comparisons with PRGs, collection of additional field radiological data would be an effective 
method to assess the possibility of unacceptable human health risk in this unsampled area. 

Two of the most important radionuclide COPCs in upper Los Alamos Canyon, cesium-137 and 
strontium-90, have relatively short half-lives of 29 to 30 years, and significant decreases in concentration 
because of radioactive decay will occur over time frames relevant for evaluating risk. Therefore, 
implementing institutional controls that limit possible land uses until significant radioactive decay has 
occurred could be an effective risk mitigation technique if measures to reduce risk are necessary. 

Two organic COPCs were identified in the human health screening assessment as having maximum 
values exceeding PRGs for both the trail user and the resource user scenarios: the PCB Aroclor-1260 
and the PAH benzo(a)pyrene. Although Aroclor-1260 was widely detected in reaches LA-1 and LA-2, 
only one result exceeded the PRGs, and it is unlikely that levels of this PCB are high enough to pose a 
significant human health risk under the scenarios evaluated in this report. However, no PCB data are 
available for reach LA-3, and PCB analyses from LA-3 are needed to confirm that this COPC is not 
present at higher concentrations in that part of upper Los Alamos Canyon. Benzo(a)pyrene was detected 
in most PAH analyses in reach LA-2, and more than half of the results exceeded PRGs; although this 
suggests an unacceptable potential for human health risk, the uptake factors for benzo(a)pyrene are 
very conservative, and it is unlikely that this PAH actually poses an unacceptable risk. However, 
because of gaps in data coverage, more PAH analyses are needed to evaluate concentrations of this 
COPC in upper Los Alamos Canyon. 

The only other COPC that was identified in the human health screening assessment as having a 
maximum value exceeding its PRG is mercury for the resource user scenario, and only one mercury 
value exceeded the PRG. Mercury appears to be collocated with plutonium-239,240 in the sediments of 
upper Los Alamos Canyon; therefore, data on plutonium-239,240 concentrations could be used to 
estimate the concentrations and inventory of mercury contained within the post-1942 sediment deposits. 
In addition, the low frequency of mercury results above the detection limit and the occurrence of only a 
single value above the PRG indicate that mercury poses no significant human health risk in upper Los 
Alamos Canyon. 

The human health risk assessment presented in this report evaluated only the risk due to contaminants 
in sediments, and additional risk assessments will be required that incorporate surface water and/or 
groundwater exposure pathways. Data on water quality are currently being collected from upper Los 
Alamos Canyon by the Environmental Restoration Project for use in these future assessments. 
Additional risk assessments may also be required to evaluate different land use and exposure scenarios, 
such as residential scenarios, if it is decided that such assessments are appropriate. 
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6.2 Present Distribution of Contaminants 

Radionuclide COPCs and other contaminants within upper Los Alamos Canyon have been widely 
distributed by floods during the past 55 years. Sediment with radionuclide concentrations above 
background values is present along the full length of upper Los Alamos Canyon downstream from former 
TA-1, a distance of more than 10 km. The part of the canyon floor containing radionuclides above 
background values ranges in width from less than 5 m to at least 25 m, averaging 9 to 15 m in the 
sampling reaches. The horizontal and vertical extent of contaminated sediments are well defined in the 
reaches selected for investigation, particularly downstream from DP Canyon where cesium-137 
concentrations are high enough to allow the horizontal extent of contaminated sediment to be mapped 
using radiological field instruments. If needed, the area containing significant cesium-137 concentrations 
in unsampled reaches could be readily determined using field instruments. The horizontal extent of 
contaminated sediments in unsampled reaches upstream from DP Canyon could be estimated based 
solely on geomorphic mapping. 

Concentrations of the primary radionuclide COPCs in post-1942 sediment deposits show substantial 
variability both within reaches and between reaches, having a range of more than two orders of 
magnitude within some reaches. The highest concentrations of cesium-137, strontium-90, and tritium 
occur in fine-grained sediments close to the confluence with DP Canyon; they were probably deposited 
concurrently with or soon after the peak contaminant releases from the 21-011 (k) outfall (sometime 
between 1956 and 1968). Coarse-grained sediment in the same geomorphic units also generally have 
higher concentrations of these radionuclides than are found in younger sediments. These relatively old 
post-1956 sediments are found in geographically small areas that can be readily identified using field 
instruments. 

Concentrations of americium-241 and plutonium-238 are highest in the same reach as cesium-137, 
strontium-90, and tritium (LA-2 East), but the maximum concentrations occur in younger sediments in 
different geomorphic units. These time-dependant variations in concentration can be directly related to 
variations in releases at the 21-011 (k) outfall, and the peak releases for americium-241 and plutonium-
238 occurred after 1968. In contrast, concentrations of plutonium-239,240 are highest farther upstream, 
in reach LA-1 West. 

Most inorganic COPCs in upper Los Alamos Canyon appear to be collocated with the primary 
radionuclide COPCs; therefore, their distribution and general variations in concentration can be 
estimated using data on the radionuclides. In contrast, the organic COPCs are not collocated with the 
key radionuclides, and it is not possible at present to systematically identify where concentrations of the 
organic COPCs are highest, although general conclusions can be made. Specifically, the highest 
concentrations of the organic COPCs can be expected to occur in upstream areas in relatively fine
grained post-1942 sediment deposits, but because the sources for these COPCs have not been 
identified it is not possible to predict more precisely where maximum concentrations could be found. 
Therefore, if risk assessments identify that specific organic COPCs may be of concern, additional 
sediment sampling and analysis would be required to understand their distribution and focus potential 
remedial actions. 

6.3 Preliminary Human Health Risk Results 

The preliminary human health risk assessment presented in Section 5.1 evaluated the radiation dose 
that could be received by trail users, resource users, and construction workers in upper Los Alamos 
Canyon under present-day conditions of contamination and land use. A screening assessment indicated 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions from this investigation, highlights key remaining uncertainties 
related to contaminated sediments in upper Los Alamos Canyon, and provides recommendations 
concerning possible additional assessments, data collection, and remedial action. The human health and 
ecological screening assessments presented in this report are preliminary and are intended to identify 
any need for immediate remedial action or additional data collection from the standpoint of potential 
current risk. The preliminary human health risk assessment considers only present-day land use 
scenarios and the potential risk resulting from exposure to contaminated sediments. More 
comprehensive risk assessments will be presented in one or more future reports on Los Alamos Canyon 
that will incorporate the results of ongoing groundwater investigations and any additional sediment 
investigations and that may consider other land use scenarios. 

6.1 Nature and Sources of Contaminants 

The primary chemicals of potential concern (COPCs) in the sediments of upper Los Alamos Canyon are 
radionuclides that were discharged from the 21-011 (k) outfall at Technical Area (TA) -21 into DP Canyon 
between 1956 and 1985. The most significant radionucl\de in terms of potential human health risk is 
cesium-137. Other radionuclide COPCs that were also discharged from the 21-011(k) outfall and are 
detected above background values are americium-241; plutonium-238; ptutonium-239,240; strontium-90; 
thorium-230; tritium; uranium-234; uranium-235; and uranium-238. Radionuclides were also released 
from other sites in the upper Los Alamos Canyon watershed upstream from DP Canyon, including 
former TA-1, TA-2, and TA-21. Americium-241; cesium-137; plutonium-238; plutonium-239,240; 
uranium-234; and uranium-238 were detected above background values in upstream reaches. The most 
significant of these radionuclides is plutonium-239,240, and the distribution of plutonium-239,240 in 
upper Los Alamos Canyon sediments suggest that the most important source is Hillside 137 at former 
TA-1. One radionuclide, cobalt-60, appears to have a source downstream from DP Canyon, which is 
consistent with known releases from TA-53, although cobalt-60 is present only at low levels in upper Los 
Alamos Canyon sediments. 

A series of inorganic COPCs have been identified in the sediments of upper Los Alamos Canyon, and 
most of these appear to be collocated with radionuclide COPCs, suggesting common release histories 
and similar transport mechanisms. Chromium and uranium appear to be correlated with cesium-137, 
which suggests primary releases at the 21-011 (k) outfall in DP Canyon. Copper, lead, mercury, silver, 
and zinc appear to be correlated with plutonium-239,240, which suggests primary releases upstream 
from DP Canyon. Most detected concentrations of these metals are less than background values, 
indicating that contaminant releases were relatively small. Both copper and lead were detected above 
background values upstream from all potential release sites (PRSs) at fanner TA-1, suggesting either 
releases from unidentified PRSs farther upstream or other sources such as residential areas in the Los 
Alamos townsite or road runoff. Three other inorganic COPCs (antimony, cadmium, and selenium) were 
not detected with sufficient frequency to draw conclusions about potential contaminant releases. 

Twenty-three organic COPCs have been measured at low concentrations in the sediments of upper Los 
Alamos Canyon and appear to have been derived from multiple sources. These chemicals include 
polychlorinated biphenyls (PCBs), pesticides, plasticizers, and polycyclic aromatic hydrocarbons (PAHs); 
they are not collocated with either radionuclide or inorganic COPCs. The sources, distribution, and 
maximum concentrations of the organic COPCs are poorly constrained because of gaps in data 
coverage. Additional sampling and analysis for organic chemicals will be required to adequately evaluate 
these COPCs and perform future risk assessments. 
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bioaccumulation could be addressed through literature searches of existing data sources. However, the 
lack of PCB sample results for reach LA-3 represents a data gap that should be filled by collecting 
additional samples for PCB analyses. 

5.2.2.2 Interpretation 

Several COPECs have been identified in upper Los Alamos Canyon sediments, and further assessments 
of ecological risk will be performed. However, the lack of obvious contaminant-related ecological impacts 
in upper Los Alamos Canyon suggests that there is no need for immediate remedial action with regard to 
ecological risk. 

Uncertainties in potential ecological risk should be addressed through collection of a limited number of 
sediment samples to determine the form of mercury present if a significant potential for risk is indicated by 
further assessments that address risk to aquatic and terrestrial receptors from all relevant pathways. 
Literature searches of existing data sources could also help estimate bioaccumulation of mercury, PCBs, 
and DDT in the upper Los Alamos Canyon food web. There is some uncertainty in the maximum value 
and representative concentrations of the SVOCs because no semivolatile analyses were obtained for 
reach LA-1, and the source of the detected SVOCs in reach lA-2 is un~nown. There is also some 
uncertainty in the maximum value and representative concentrations of DDT and PCBs because the 
source for these organic COPECs has not been identified. 

The lack of organic data for reach LA-1 (SVOC data) and LA-3 (PCB/pesticide and SVOC data) represent 
data gaps that prevent a complete screening-level ecological risk assessment. These data gaps should 
be filled with additional analyses. Another obvious data gap in upper Los Alamos Canyon is analytical 
results on surface water from any of the reaches. Surface water data would be useful for developing a 
comprehensive ecological risk assessment of upper Los Alamos Canyon. A screening-level ecological 
risk assessment should be completed as soon as these data gaps are filled. 
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maximum mercury result was obtained in a drier reach (LA-2 West). The correlation of mercury with 
plutonium-239,240 suggests that plutonium-239,240 sample results can be used to estimate mercury 
concentrations in sediment deposits with few mercury analyses. Thus, the extensive information on 
isotopic plutonium (e.g., 85 samples in reach LA-1) can supplement the more limited information available 
for mercury (27 analyses in reach LA-1 ). Except for the organic mercury question, it is assumed that 
uncertainties associated with mercury for evaluating ecological risk are acceptable. In particular, there 
should be sufficient data to calculate representative concentrations to better estimate exposure to 
ecological receptors. 

Lead. Lead was measured at up to three times the background value in reach LA-2, and it was also 
measured above the background value in reaches LA-1 and LA-3. The chemical form of lead is important 
to the bioavailability and toxicity of lead in the environment. The correlation of lead with plutonium-
239,240 suggests that plutonium-239,240 sample results can be used to estimate lead concentrations in 
sediment deposits with few lead analyses. Thus, the extensive information on isotopic plutonium (e.g., 55 
samples in reach LA-2) can supplement the more limited information available for lead (14 analyses in 
reach LA-2). Thus, it is assumed that uncertainties associated with lead for evaluating ecological risk are 
acceptable. In particular, there should be sufficient data to calculate representative concentrations to 
better estimate exposure to ecological receptors. 

Zinc. Zinc is elevated above the background value only in reach LA-2 where there are five sample results 
above the background value, but the maximum result is less than twice the background value. Thus, 
widespread concentrations of zinc above background are not suggested by these data. It also appears 
that zinc concentration is correlated with cesium-137 concentration. which suggests that cesium-137 
sample results can be used to estimate zinc concentrations in sediment deposits with few zinc analyses. 
Thus, the extensive information on cesium-137 (59 samples in reach LA-2) can supplement the more 
limited information available for zinc (14 analyses in reach LA-2). Thus, it is assumed that uncertainties 
associated with zinc for evaluating ecological risk are acceptable. In particular, there should be sufficient 
data to calculate representative concentrations to better estimate exposure to ecological receptors. 

DDT. DDT was detected in 12 of 27 sample results in upper Los Alamos Canyon, and 10 of these 
detected sample results were from samples collected in reach LA-1. There are no DDT sample results for 
reach LA-3 because the organic chemical results for reach LA-3 were rejected. DDT concentrations do 
not exhibit positive correlations with either plutonium-239,240 or cesium-137, and the source for the DDT 
is unknown, but DDT does show significant decreases in concentration between LA-1 and downstream 
reaches. DDT has known ecological effects (especially for birds) and is a potentially persistent 
bioaccumulator. Because upper Los Alamos Canyon is potential foraging habitat for avian T&E species 
(peregrine falcon and Mexican spotted owl), uncertainties in the contaminant source and exposure 
concentration should be reduced. The potential for DDT bioaccumulation could be addressed through 
literature searches of existing data sources. However, the lack of DDT sample results for reach LA-3 
represents a data gap that should be filled by collecting additional samples for DDT analyses. 

Polychlorinated Biphenyls (PCBs) (Aroclor-1254 and Aroclor-1260}. Aroclor-1254 was detected only 
in reach LA-1, and Aroclor-1260 was detected in both reaches LA-1 and LA-2. There are no PCB sample 
results for reach LA-3 because the organic chemical results for reach LA-3 were rejected. The spatial 
distribution of these COPECs does not correlate with either plutonium-239,240 or cesium-137, the source 
for the PCBs is unknown, and the lack of sample data for reach LA-3 limits the ability to develop upper 
Los Alamos Canyon watershed spatial trends. There is some uncertainty in PCB concentrations upstream 
of the sampled reaches as PCBs were detected in a sample collected from the most upstream reach 
(LA-1 Far West); concentrations would presumably be highest closest to the source. Uncertainty in PCB 
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Ceslum-137. Because of the extensive discussion of cesium-137 in the human health risk evaluation and 
the large database for this COPEC, additional discussion of the uncertainty relative to ecological 
receptors is not needed. Thus, it is assumed that uncertainties associated with regard to cesium-137 for 
evaluating ecological risk are acceptable. In particular, there should be sufficient data to calculate 
representative concentrations to better estimate exposure to ecological receptors. 

Isotopic Uranium (Uranium-234 and Uranium-238) and Inorganic Uranium. Uranium sample results, 
whether reported as isotopic activity or total metal mass, are greater than background values only in 
reach LA-2. The magnitude that uranium exceeds background is also small (see discussion in Section 
3.2}. It appears that uranium concentration is correlated with cesium-137 concentration, which indicates 
that cesium-137 sample results can be used to estimate uranium concentrations in sediment deposits 
with few uranium analyses. Thus, the extensive information on cesium-137 (59 samples in reach LA-2) 
can supplement the more limited information available for uranium (14 isotopic uranium analyses and 10 
total uranium analyses in reach LA-2). Thus, it is assumed that uncertainties associated with uranium for 
evaluating ecological risk are acceptable. In particular, there should be sufficient data to calculate 
representative concentrations to better estimate exposure to ecological receptors. 

Antimony. No antimony detects were observed in the upper Los Alamos Canyon sediment samples, and 
it is retained for data assessment only because of elevated detection limits that were higher than the 
background value. However, detection limits were not elevated in 18 of 39 inorganic chemical analyses 
from the upper Los Alamos Canyon sediments, and 1hese results are below the background value. This 
evidence suggests that antimony is probably not present as a co·ntamfnant and does not warrant a 
detailed analysis in the site assessments. The existing set of antimony sample resurts, accounting for the 
rejected antimony sample results for reach LA-2, should be adequate for evaluating exposure for 
ecological receptors. 

Total Chromium. Total chromium had 7 results above the background value out of 49 samples, with the 
maximum value from reach LA-2 East. Chromium sample results above the background value were 
obtained from all three reaches. Because of the high frequency of nondetects, the amount of chromium 
associated with Laboratory releases seems to be small. In addition, total chromium concentration is 
correlated with cesium-137 concentration, which indicates that cesium-137 sample results can be used to 
estimate total chromium concentrations in sediment deposits with few total chromium analyses. Thus, the 
extensive information on cesium-137 (59 samples in reach LA-2) can supplement the more limited 
information available for total chromium (14 analyses in reach LA-2). The high HQ for total chromium is 
based on the assumption that chromium exists in its most toxic form, as hexavalent chromium. However, 
analyses of contaminated sediments at T A-2 indicate that less than 5% of the chromium is in its 
hexavalent form and that more than 95% is trivalent chromium (Longmire 1998, 59363). Therefore, the 
potential risk due to chromium has been overestimated by this assessment, and this Los Alamos Canyon
specific chromium speciation information will be included in further evaluations of ecological risk. All 
uncertainties associated with total chromium for evaluating ecological risk are considered acceptable, and 
there should be sufficient data to estimate exposure to ecological receptors. 

Mercury. Mercury was detected above the background value in 6 sample results from locations in all 
three reaches. The importance of mercury as a potential risk to ecological receptors depends on whether 
it exists as organic mercury (methyl mercury) or elemental mercury. Methyl mercury is readily absorbed 
by animals, and it is more potent toxicologically in this form. Uncertainty could be reduced through further 
sediment analyses to determine the form of mercury present. Determination of the form of mercury is 
most appropriate for the upper reaches of Los Alamos Canyon (i.e., LA-1 West) where conversion of 
inorganic to organic mercury is more likely than in dry or moist sediments down canyon, although the 

Upper Los Alamos Canyon Reach Report 5-33 September 1998 



Site Assessments Section 5.0 

TABLE 5.2-2 (continued) 

MAXIMUM DETECTED SEDIMENT CONCENTRATIONS AND ECOLOGICAL SCREENING LEVELS 

Maximum Sample Result Minimum ESL 
Analyte (pCi/g) (pCi/g) 

Radionuclides 

Americium-241 28 47 

Cesium-134 0.18 16 

Cesium-137 230 42 

Cobalt-60 0.206 93 

Europium-152 0.492 3.5 

Plutonium-238 2.01 31 

Plutonium-239 ,240 19.3 332 

Strontium-90 39.56 150 

Thorium-228 2.9 38 

Thorium-230 2.61 36 

Thorium-232 2.64 27 

Tritium 0.143 410 

Uranium-234 2.8 0.29 

Uranium-235 0.186 0.32 

Uranium-238 2.52 0.33 

'ESLs are calculated based on the methodology presented in Kelly et al. (1998, 57916). 
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Figure 5.2-2. Preliminary comparison of the relative hazard posed by upper Los Alamos Canyon 
COPCs to terrestrial ecological receptors. 
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TABLE 5.2·2 

MAXIMUM DETECTED SEDIMENT CONCENTRATIONS AND ECOLOGICAL SCREENING LEVELS 

Maximum Sample Result Minimum ESL Screening Receptor with 
Analyte (mglkg) (mglkg) Minimum ESL • 

Inorganic Chemicals 

Antimonyl' 14 1.0 Mouse 

Cadmium 0.89 3.0 Plant 

Chromium, total 38.4 0.4 Invertebrate 

Copper 23.8 50 Invertebrate 

Lead 61.9 50 Plant 

Mercury 0.31 0.012 Robin 

Selenium 0.65 0.85 Robin 

Silver 15.8 2.0 Plant 

Uranium 7.2 5.0 Plant 

Zinc 90.5 50 I Plant 

PCB/Pesticide Organic Chemicals -
Aroclor-1254 1.5 0.14 Robin 

Aroclor-1260 1 0.15 Shrew 

a-Chlordane 0.0072 1.66 Robin 

"tChlordane 0.0068 1.66 I Robin I 
4,4'-DDE I 0.033 19 Fox 

4,4'-DDT I 0.048 I 0.0021 Robin 

Semivolatile Organic Compounds 

Acenaphthene 0.26 I 4.5 Mouse 

Anthracene 0.096 I 440 Mouse I 
Benz(a)anthracene 0.368 I 3.9 Shrew 

Benzo(a)pyrene 0.655 I 3.8 Shrew 

Benzo(b )fluoranthene 0.66 I 3.7 Shrew 

Benzo(g,h,i)perylene 0.298 2.2 Fox 

Benzo(k)fluoranthene 0.019 3.7 Shrew 

Chrysene 0.41 3.9 Shrew 

Di-n-butylphthalate 0.055 0.10 Robin 

Dibenz(a,h)anthracene 0.029 2.2 Fox 

Oibenzofuran 0.036 100 Plant 

Fluoranthene 0.725 53 Shrew 

Fluorene 0.066 I 30 Invertebrate 

lndeno( 1,2,3-cd)pyrene 0.341 i 2.5 Fox 

Naphthalene 0.2 I 21 ! Mouse 

Phenanthrene I 0.432 4.4 Mouse 

Pyrene 0.589 32 Shrew 

a. ESLs are calculated based on the metr,odology presented in Kelly et al. (1998, 57916). 

b. Antimony result is not a detect. 
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TABLE 5.2·1 

COPCs FOR THE ECOLOGICAL SCREENING EVALUATION 

Analyte Group Analytes 

Inorganic chemicals Antimony, capmium•, total chromium, copper·, lead*, mercury•, selenium·. silver, 
uranium, zinc 

Radionuclides Americium-241*; cesium-134; cesium-137*; cobalt-60; europium-152; plutonium-238*; 
plutonium-239,240*; strontium-90*; thorium-228*; thorium-230*; thorium-232*; tritium; 
uranium-234*; uranium-235*; uranium-238* 

Pesticides a-Chlordane•, ""tchlordane•, 4,4'-DDE*, 4,4'-DDT* 

PCBs Aroclor-1254 •; Aroclor-1260* 

Semivolatile organic Acenaphthene•, anthracene•, benz(a)anthracene•, benzo(a)pyrene·, 
compounds benzo(b)fluoranthene•, benzo(g,h,i)perylene•, benzo(k)fluoranthene•, chrysene•, 

dibenz(a,h)anthracene•, dibenzofuran•. di-n-butylphthalate•. fluoranthene•. fluorene•, 
indeno(1,2,3-cd)pyrene·. naphthalene, phenanthrene·, pyrene• 

'Potential persistent bioaccumulator as defined by the New Mexico Environment Department 

Table 5.2-2 provides the maximum detected sample result (except for antimony, which was never 
detected and for which the maximum detection limit is provided) for each upper Los Alamos Canyon 
COPC and the corresponding minimum terrestrial ESL. This same information is presented graphically in 
Figure 5.2-2, where the x-axis plots the maximum value for each COPC in upper Los Alamos Canyon and 
the y-axis plots the minimum terrestrial ESL 1• The y-axis represents a conservative estimate of the 
exposure point concentrations for ecological receptors, and the future canyon-wide assessments will use 
more realistic estimates of exposure. Symbols that plot above the dashed line (the line of equality or y = 
x) represent chemicals (COPECs) that pose potential ecological risk (or HQ > 1). These analytes will be 
considered COPECs for the qualitative uncertainty analysis and interpretation sections below. This 
COPEC list is considered only preliminary because aquatic receptors and pathways have not been 
evaluated. Thus. other COPECs will likely be identified in the canyon-wide ecological assessment of 
sediment and surface water contamination in the upper Los Alamos Canyon watershed. The 13 COPECs 
that represent the highest potential risk to terrestria! ecological receptors, listed in order of HQ, are total 
chromium; mercury; dichloro diphenyl trichloroethane (DDT); antimony; Aroclor-1254; uranium-234; silver; 
uranium-238; Aroclor-1260; cesium-137; zinc; uranium; and lead. The qualitative uncertainty analysis and 
interpretation sections of the screening-level ecological risk assessment will focus on these 13 COPECs. 

Because of the potential T&E species exposure to these COPCs, it is important to note those COPCs 
where the surrogate ecological receptor (kestrel with a flesh diet) has the lowest ESL. No COPC has the 
kestrel as the screening receptor with the lowest ESL (Table 5.2-2). 

5.2.2.1 Uncertainty Analysis 

This qualitative uncertainty analysis will consider the 13 COPECs identified in the qualitative screening 
evaluation section. These COPECs include four radionuclides, six inorganic chemicals, and three organic 
chemicals. Nine of these chemicals are also considered potentially persistent bioaccumulators. Each of 
these COPECs is briefly discussed below. 

1 The ratio of the y-axis to the x-axis value is equivalent to the HQ discussed above, and all supporting information for 
the derivation of terrestrial ESLs is postponed until the complete ecological risk assessment can be done that covers 
both terrestrial and aquatic receptors. Readers can review the basic models to calculate terrestrial ESLs in Kelly et at. 
(1998, 57916, Chapter 4). 
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Site Assessments Section 5.0 

The ecological SCM is presented graphically in Figure 5.2-1. The SCM identifies which exposure 
pathways represent major, minor, unlikely, or no pathway to ecological receptors. Exposure pathways to 
terrestrial receptors can occur through air (inhalation or deposition of particulates); surface soil (root 
uptake and rainsplash on plants' food web transport to plants and animals, incidental ingestion of soil, 
dermal contact with contaminated soil, and external radiation); and surface water or active channel 
sediments (root uptake and rainsplash on plants, food web transport to animals, incidental ingestion of 
water and sediment, dermal contact with contaminated water or sediment, and external radiation from 
sediment). The major soil-related exposure pathways are expected to be food web transport, incidental 
ingestion of contaminated soil, and external gamma radiation exposure. The major sediment/surface 
water -related exposure pathways are expected to be food web transport, incidental ingestion of 
contaminated sediment/water, and external gamma radiation exposure. However, the importance of the 
water/sediment pathways are questionable because of the limited extent of active channel sediments and 
surface water along the entire length of upper Los Alamos Canyon. Exposure to vapors is not a complete 
pathway because of the lack of volatile contaminants. Exposure to airborne particulates is expected to be 
a minor pathway because of the limited amount of contamination on the ground surface. Lastly, the 
remaining pathways that are related to exposure to surface soil (root uptake/rainsplash and dermal 
contact) and surface water/sediment (dermal contact) are expected to be minor or unlikely because of the 
limited amount of contamination expressed at the ground surface. The root uptake pathway could be 
more important in areas where cesium-137 or strontium-90 are the dominant contaminants (LA-2 East 
and LA-3) compared with areas where plutonium-239,240 is the dominant contaminant (LA-1 and LA-2 
West) because of the low absorption potential through roots of plutonium-239,240 relative to cesium-137. 

Typically all complete exposure pathways should be at least qualitatively evaluated in the screening 
evaluation. However, because of the lack of screening values for aquatic receptors, the screening 
evaluation presented below will evaluate only soil-related exposure pathways to terrestrial receptors 
(exclusive of dermal exposure and inhalation of particulates). 

5.2.1.3 Bioaccumulator Evaluation 

Several analytes detected above background values in the upper Los Alamos Canyon reaches are 
potential bioaccumulators (see Table 5.2-1 ). However, most of these COPCs are measured at values only 
marginally above detection limits or background values. Thus, it is unlikely that significant 
bioaccumulation will occur tor most of these chemicals. To better address the impact of the potential 
bioaccumulating chemicals and other COPCs on ecological receptors, a screening-level ecological risk 
assessment is appropriate. The significance of bioaccumulation will be an important topic in the 
uncertainty analysis of this screening-level risk assessment. 

5.2.2 Screening Evaluation 

The formal, quantitative screening evaluation will be made after ecological screening levels (ESLs) are 
calculated for aquatic receptors. However, to help support an evaluation of the adequacy of the existing 
data in future canyon-wide ecological risk assessments, the relative hazard posed by COPCs to terrestrial 
ecological receptors was assessed. This analysis will help identify which COPECs represent potential 
terrestrial ecological risk drivers. Thus, these COPECs may require additional data collection to address 
only ecological risk uncertainties. 
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Many areas, especially noted in parts of reach LA-3, have evidence of burrowing mammals, which 
represents both a potentially exposed animal population and a mechanism for contaminant redistribution 
(Section 4.3.3). The western part of reach LA-1 is the only area included in this report that has perennial 
or nearly perennial surface water flow and aquatic ecological receptors. The surface water in reach LA-1 
originates from a combination of natural sources, including springs and runoff upstream from the Los 
Alamos Reservoir and is mediated by the reservoir. Spring snow melt runoff is a typical source of water in 
reach LA-1 and is less common in reaches LA-2 and LA-3. Storm water runoff is a another source of 
ephemeral water in upper Los Alamos Canyon. Physical disturbance is minimal throughout most of upper 
Los Alamos Canyon; some very localized areas have been disturbed recently by installation of 
underground gas lines or disturbed earlier for road construction. These localized disturbed areas were 
noted to have early successional plant species (grasses and forbs). The area surrounding TA-2 and 
TA-41 also have some physical disturbance and habitat modification resulting from construction of 
Laboratory buildings. 

Threatened and endangered (T&E) species are potential receptors for contaminant releases in upper Los 
Alamos Canyon sediments. Specifically, the Mexican spotted owl and the peregrine falcon may roost or 
forage in upper Los Alamos Canyon (Koch 1998, 59115). The probability of bald eagles foraging in upper 
Los Alamos Canyon is low, and is not considered to be relevant to this screening-level ecological risk 
assessment. Thus, the kestrel screening receptor with an all flesh diet will serve as a surrogate for these 
avian T&E receptors in the screening calculations. 

Sediment data were collected on a reach basis, and within reaches samples were collected from a variety 
of geomorphic units and sediment facies. The reaches were selected to reflect the range in contaminant 
concentrations present within upper Los Alamos Canyon sediments and to represent west-to-east 
geographic variations in the size of contaminated geomorphic units. 

Historical contaminant releases that affected the sediments in upper Los Alamos Canyon could have 
occurred from a series of potential release sites (PASs) in the upper Los Alamos Canyon watershed, as 
summarized in Section 1.3.2; that information will not be repeated here. The most significant contaminant 
sources in the watershed were the radioactive liquid waste outfall at T A-21 (PAS 21-011 [k]) and the TA-1 
hillsides. Other contaminant sources include surface impoundments at TA-53 and other outialls at T A-21. 

For the upper Los Alamos Canyon investigation, the primary impacted media are (1) surface soil in the 
canyon floodplain; (2) sediment in the active channel and adjacent abandoned channel surfaces (c1, c2, 
and c3 geomorphic units); and (3) surface water derived from seeps, springs, snow melt runoff, or storm 
water runoff. In addition, the shallow alluvial groundwater in parts of upper Los Alamos Canyon are 
known to contain dissolved contaminants (e.g., strontium-90). 

The most important transport mechanism for contaminants in channel and floodplain units is lateral and 
vertical erosion of historical sediment deposits by surface water runoff, particularly in floods. 
Uncontaminated surface water could become contaminated by suspension or dissolution of contaminated 
soil or sediment. Another transport mechanism is the suspension of dry particulates by eolian processes, 
which makes air a secondary contaminated media. Contaminated shallow alluvial groundwater, which can 
emerge as surface water, is available to ecological receptors that are found in or use surface water in the 
stream channel. 
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acceptable (based on toxicity studies for the receptor). An HI is a sum of HOs, across contaminants with 
like effects, for a given screening receptor. An HQ or HI greater than 1 is considered an indicator of 
potential adverse impacts, and the chemical constituents resulting in an HQ or HI greater than 1 are 
identified as contaminants of potential ecological concern (COPECs). HQ calculations require toxicity, 
bioconcentration, and bioaccumulation information for all chemicals for all receptors. This report will not 
include a quantitative screening evaluation because the required toxicity, bioconcentration, and 
bioaccumulation information are not available for aquatic receptors. To provide some information for a 
qualitative uncertainty analysis, maximum COPC concentrations were compared with the ecological 
screening levels for the most sensitive terrestrial receptors. 

An uncertainty analysis follows the COPEC identification, which describes the key sources of uncertainty 
in the screening assessment. The uncertainty analysis can result in adding chemical constituents to or 
removing them from the list of COPECs. This report contains a qualitative uncertainty analysis to help 
understand potential data gaps associated with evaluating ecological risk. 

The last part of the screening assessment is to interpret screening results in the context of a risk 
management decision. In general, possible decisions include a recommendation of the appropriate 
corrective action, in terms of ecological concerns. Possible recommendations include ecological no 
further action (NFA), voluntary corrective action (VCA), expedited cleanup (EC), voluntary corrective 
measure (VCM), and corrective measures study (CMS), any of wnich wourd be incorporated into an 
integrated risk management decision to include human health risk evaluations, groundwater and surface 
water issues, and other applicable regulations. In this report, the interpretation section will be used to 
recommend the type of additional data for the upper Los Alamos Canyon reaches that are needed for 
ecological risk characterization. 

5.2.1 Seeping 

5.2.1.1 Data Assessment 

The approach taken to characterize the sediments in upper Los Alamos Canyon was designed to provide 
information on the nature and extent of contamination. By using laboratory analytical data and information 
on known contaminant sources, the COPC list for upper Los Alamos Canyon sediments was established 
in Section 3.1. The COPCs have been established based on statistical and graphical analysis of the data 
at a reach level. The main outstanding uncertainties associated with the sediment sample data are the 
lack of SVOC analyses from reach LA-1 and the lack of PCB/pesticide and SVOC data for reach LA-3 
(due to the LA-3 organic chemical results being rejected). 

5.2.1.2 Problem Formulation 

The purpose of the screening-level ecological risk problem formulation for the canyons is to provide 
information to (1) determine if ecological receptors can be affected by a release; (2) determine how the 
sediments should be aggregated spatially for screening and to establish the functional/operational 
boundaries of the assessment; and (3) gather information to develop the SCM (e.g., what are the 
contaminant sources, dominant transport pathways and exposure routes, and potential receptors). 

Terrestrial ecological receptors are abundant throughout upper Los Alamos Canyon, where the dominant 
plants include ponderosa pine, fir, pinon pine, juniper, shrub oak, apache plume, forbs, and grasses. 
Some areas of upper Los Alamos Canyon also have riparian plants (e.g., cottonwood and water birch). 
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concentration, and its maximum concentration in LA-2 East is probably well constrained. Another COPC, 
americium-241, had its peak releases after the peak releases of cesium-137 (Section 3.3.1.5}; therefore, 
the maximum concentrations of these COPCs do not occur in the same sediment deposits. However, 
americium-241 and cesium-137 are generally well correlated within the younger sediments of the c2 unit 
in LA-2 East, and the maximum americium-241 concentrations are also fairly well constrained. The 
inorganic COPCs are generally correl.ated with the key radionuclides, as discussed in Section 3.2.1; 
therefore, maximum concentrations for these COPCs are fairly well constrained. 

In contrast to the evidence for at least partial collocation between radionuclide and inorganic COPCs in 
upper Los Alamos Canyon, there is no good evidence for collocation between the key radionuclides and 
the organic COPCs, and the maximum and average concentrations for the organic COPCs may not be 
well constrained. In particular, concentrations of organic COPCs tend to increase upstream, and no 
semivolatile organic compound (SVOC) analyses were obtained in reach LA-1 (Section 3.2.3). Therefore, 
SVOC concentrations in LA-1 could be higher than those measured downstream in reach LA-2. However, 
concentrations of all organic COPCs are relatively low, and the available data indicate that there is 
negligible SVOC contamination in upper Los Alamos Canyon. 

Additional uncertainty in this analysis pertains to the area- and volume-weighted estimates of contaminant 
concentrations. This uncertainty has not been quantitatively evaluated, but the conservative biases 
discussed here are considered adequate to support the conclusion that PRGs would not be exceeded. 
The area-weighted averages are believed to be more accurate than 'he volume-weighted averages 
because sampling tended to be biased toward upper sediment layers and because the surface areas of 
geomorphic units are usually well defined. Uncertainties in the depth estimates for the finer-grained 
overbank facies sediment packages that contain the highest concentrations of contaminants are well 
constrained, but the depth estimates for the coarser-grained channel facies sediment are more difficult to 
ascertain. Depths were biased to higher values to avoid underestimating contaminant inventories, and 
volume-weighted averages may tend to be weighted too heavily toward the thickest units. However, 
volume-weighted radionuclide concentrations in geomorphic units with thin layers of contaminated 
sediment would tend to be overestimated because of the assumption that there was no mixing with 
deeper uncontaminated sediment. In summary, the assumptions used in these calculations result in 
sufficiently conservative estimates of risk, and there is no need for immediate remedial action with regard 
to potential human health risk. 

5.2 Ecological Screening Assessment 

There are two phases of the ecological screening assessment as presented in Kelly et al. (1998, 57916) 
and followed in this report: the seeping evaluation and the screening evaluation. The seeping evaluation 
includes (1) the data assessment step, which identifies the list of COPCs for the reaches; (2) the problem 
formulation step for the specific reaches under investigation; and (3) the bioaccumulation evaluation step, 
which evaluates the level of concern for persistent bioaccumulation and/or biomagnification from 
contaminants in the reaches. The basis for upper Los Alamos Canyon-specific problem formulation is 
found in the seeping checklist in Appendix F. The seeping checklist is a useful tool for organizing existing 
ecological information and focusing the site visit on the information needed to develop the site conceptual 
model (SCM). The seeping checklist also provides the basis for evaluating the adequacy of the data for 
ecological risk screening. 

The screening evaluation includes the calculation of HQs and hazard indices (His) for all COPCs and all 
appropriate screening receptors. The HQ can be thought of as the ratio of the calculated exposure dose 
to the receptor (based on contaminant levels in the reach) to a dose that has been determined to be 
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5.1.8 Uncertainty Analysis 

The conclusions of the COPC evaluation and the preliminary human health risk analysis are that there is 
no immediate need for remedial action in upper Los Alamos Canyon based on the contaminant data 
collected during this investigation. Principal sources of uncertainty in these conclusions include using the 
analyzed reaches to represent the entire length of upper Los Alamos Canyon, relying on cesium-137 and 
plutonium-239,240 to guide sediment sampling in upper Los Alamos Canyon, and estimating area and 
volume for the sediment packages. Additional sources of uncertainty include the dose conversion factors 
for radionuclides, slope factors for carcinogens, reference concentrations for noncarcinogens, and 
exposure factors and uptake ratios for plant and animals. These latter sources of uncertainty will be 
addressed in future reports when all pathways, including surface water and groundwater, are addressed. 
For this report, values for these parameters were used that are conservative and therefore protective of 
human health. 

The primary source of uncertainty about the conclusion tha\ there is no need for immediate remedial 
action is whether the areas with highest contaminant concentrations have been identified in upper Los 
Alamos Canyon. Within the sampled reaches, which represent 26% of the total length of upper Los 
Alamos Canyon downstream from Hillside 137 in former Technical Area (T A) -1, it is considered unlikely 
that contaminant concentrations in any area greatly exceed those measured at sample sites, particularly 
in reaches downstream from DP Canyon where field measurements of gross gamma radiation allowed 
precise mapping of variations in cesium-137 concentration. In addition, if higher levels of contaminants 
exist in sampled reaches, the area and volumes of such sediment would be small and unlikely to 
significantly affect average concentrations for the reach. Larger uncertainties exist concerning the 
unsampled reaches, as discussed below. 

The highest concentrations of cesium-137 and strontium-90 occur in sediments that were deposited 
during the period of peak releases from the 21-011 (k) outfall at T A-21 (approximately 1956 to 1968), 
represented by the small c3 unit in reach LA-2 East. It is possible that there are sediment deposits in the 
2.7 km of canyon between LA-2 and LA-3 that date to this period and that either contain higher 
concentrations of these radionuclides, occupy larger percentages of the canyon floor, or are significantly 
thicker, hence posing a higher potential risk. This possibility is suggested by data from an aerial 
radiological survey conducted in 1982 that indicated areas of elevated gamma radiation between LA-2 
and LA-3 that may equal or exceed the levels of radiation in LA-2 East (Fritzsche 1990, 58971). However, 
the resolution of this aerial survey is limited, and gross gamma walkover data collected in the area 
between LA-2 and LA-3 during this investigation, covering 18% of the length of the unsampled area, 
indicated a general downstream decrease in gamma radiation (Section 2.3.4). In addition, this apparent 
downstream decrease in contaminant concentrations is consistent with the expected effects of sediment 
transport processes, as discussed in Section 4.0. Therefore, available data suggest that there are not 
areas of elevated radiation between LA-2 and LA-3 with sufficient radionuclide concentration, area, and/or 
volume to cause exceedances of PRGs. Confirming the conceptual model for the area between LA-2 and 
LA-3 and the inference that PRGs are not exceeded would require additional field investigations. 

Uncertainties concerning the use of cesium-137 and plutonium-239,240 analyses to identify sites 
containing other COPCs are considered minor because the pervasive occurrence of plutonium-239,240 
above background values in reaches LA-1 and LA-2 West and cesium-137 in reaches LA-2 East and 
LA-3 allows the ex1ent of contaminated sediments to be confidently identified. Uncertainties concerning 
the specific locations where the other COPCs have their highest concentrations depend on the degree to 
which the COPCs are collocated, which varies among the different analytes. Concentrations of one of the 
COPCs whose maximum value exceeds PRGs, strontium-90, is strongly correlated with cesium-137 
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Figure 5.1-6. Long-lived and short-lived isotope contributions to PRG fractions by sediment 
subunit and exposure scenario. 
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Figure 5.1-5. Los Alamos Canyon surface sediment package contributions to PRG fraction for the resource user scenario. 
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Figure 5.1-4. Los Alamos Canyon sediment package contributions to PRG fraction for the resource user scenario. 
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Figure 5.1-3. Los Alamos Canyon surface sediment package contributions to PRG fraction for the construction worker scenario. 
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Figure 5.1-2. Los Alamos Canyon sediment package contributions to PRG fraction for the construction worker scenario. 
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Site Assessments Section 5.0 

The surface and volume aggregate results for reach LA-2 East have the highest values for upper Los 
Alamos Canyon. The construction worker and resource user scenarios all have ratios of less than 1.0, 
indicating that a risk-based decision to remediate sediment is not warranted at this time. However, if a 
decision is made in the future to excavate contaminated sediment to reduce potential human health risk, 
additional data analyses were performed that would aid in selecting which areas to excavate. These 
analyses evaluate the volume of the sediment subunits and the relative contributions that each subunit 
makes to the summed PRG ratio. The results of this analyses are presented graphically in Figures 5.1-2 
through 5.1-5. The y-axis in these plots shows the ascending contribution to the overall PRG sum. A 
sediment package that plots lower on the y-axis contributes less to the PRG sum than a package that 
plots above it. The x-axis shows the summed volumes of the sediment packages that contribute to the 
PRG sum. Each sediment package is plotted in the figure as a rectangle representing its volume and 
contribution to the PRG sum. If a decision were made to remove sediment packages to reduce the PRG 
sum, then the most efficiency would be gained by removing packages that make large contributions to the 
sum and have small volumes. 

The sediment package contributions to the construction worker scenario are shown in Figure 5.1-2. The 
largest contributions to the PRG sum are c2u and c21 (the upper and lower sediments of the c2 unit). 
These sediment packages also represent 70% of the total sediment volume for the investigated reaches, 
making them relatively expensive candidates for removal. Five packages, ranging from c2bm (the middle 
layer in c2b) to c3NEm (the middle layer in c3 [NE]) on the plot have an estimated aggregated volume of 
310m 3 and contribute 0.21 to the total PRG sum of 0.94. Removal of the c2bm unit would require 
removing the c2bu unit as well. This would increase the total volume to 375 m3 and make the PRG sum 
reduction 0.22, leaving an estimated PRG sum of 0. 72 for the construction worker scenario. Figures 5.1-2 
through 5.1-5 show the sediment package contributions to the construction worker and resource user 
scenarios for all the sediment packages and for the surface sediment packages. 

The total PRG sum includes americium-241; cesium-137; plutonium-239,240; and strontium-90. Cesium 
and strontium are relatively short-lived radionuclides with half-lives of 30.2 and 28.6 years, respectively. 
Plutonium-239,240 and americium-241 have much longer half-lives of 24,131 and 432 years, 
respectively. Figure 5.1-6 presents the PRG sums by sediment package and by relative contributions 
from the long-lived and short-lived isotopes. Each sediment package has a horizontal line on each of the 
plots. Longer lines represent larger contributions to the sum. Each line is also located on a vertical cursor 
that splits the contribution between the long-lived isotopes and the short-lived isotopes. This information 
can be useful in making remediation decisions for locations that can be controlled administratively to 
reduce exposures. Potential exposures that are dominated by short-lived radionuclides could be 
controlled by restricting certain land uses while the radionuclides naturally decay to concentrations below 
concern. However, this strategy would not be effective for long-lived radionuclides. The trail user scenario 
is not presented because the maximum PRG fraction is only 0.04. The horizontal lines for each of the 
sediment packages are barely distinguishable and decisions to reduce trail user doses are very unlikely. 
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Section 5.0 

TABLE 5.1·8 

DOSE CALCULATION RESULTS FOR REACH LA·3 

Part 1. Schematic Cross Section 

I c1 ch I c1 b ch 

ch = channel facies 
ob = overbank facies 

c2 ob 

c2 ch 

f1 ob I f2 ob I 
c3 ob 

c3 ch 

Site Assessments 

Part 2. Average Reach Concentrations Weighted by Surface Area and Volume of Sediment Units* 

Reach Pu-239,240 Cs-137 I Am-241 Sr-90 

LA·3 surface aggregate 0.57 2.00 I 0.93 0.89 

LA·3 volume aggregate 0.67 3.51 I 1.03 o.n 

'pCi/g 

Part 3. Summed Fractions of PRGs Based on Surface and Volume Aggregate Concentrations 

Trail User Resource User Construction Worker 
Reach {fraction) {fraction) {fraction) 

LA-3 surface 0.01 0.12 0.21 

LA-3 volume 0.01 0.12 0.25 
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TABLE 5.1-7 

DOSE CALCULATION RESULTS FOR REACH LA-2 EAST 

Part 1. Schematic Cross Section 

c2 ob 

I c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

c2b ob 

c2b ch 

f1 ob I f1b ob j 
c3 NEu ch c3 SWu ob 

c3 NEm ob c3 SWI ob 

c3 NE ch 

Part 2. Average Reach Concentrations Weighted by Surface Area and Volume of Sediment Units* 

Reach Pu-239,240 Cs-137 Am-241 Sr·90 

LA·2 East surface aggregate 1.53 13.58 3.69 3.66 

LA-2 East volume aggregate 1.24 11.93 3.18 3.06 

*pCVg 

Part 3. Summed Fractions of PRGs Based on Surface and Volume Aggregate Concentrations 

Trail User Resource User Construction Worker 
Reach (fraction) (fraction) (fraction) 

LA-2 East surface 0.04 0.52 0.94 

LA-2 East volume 0.03 0.45 0.83 
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TABLE 5.1-6 

DOSE CALCULATION RESULTS FOR REACH LA·2 WEST 

Part 1. Schematic Cross Section 

c2 ob 

I c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

f1 oti I 

c3 ob 

c3 ch 

Site Assessments 

Part 2. Average Concentration and Fraction of Plutonium-239 Preliminary Remediation Goal by 
Unit and Exposure Scenario 

I 

Concentration Trail User 
II 

Resource User Construction Worker 
Unit (pCi/g) (fraction} (frmion} {fraction) 

-
c1 ch 0.21 0.00 0.00 0.01 

c2 ch 0.72 0.00 0.00 0.03 

c3 ch 0.72 0.00 0.00 0.03 

c2 ob I 3.56 0.01 0.02 0.15 

c3 ob 1.50 0.00 0.01 0.06 
' 

!1 ob 1.50 0.00 0.01 0.06 

Part 3. Surface and Volume Aggregate Concentrations for Plutonium-239,240 and Fraction of the 
PRGs for Plutonium-239 

Aggregate Trail User Resource User Construction Worker 
Reach Concentration (pCi/g) (fraction) (fraction) (fraction) 

LA-2 West surface 1.69 0.00 0.01 0.07 

LA-2 West volume 1.02 0.00 0.01 0.04 
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TABLE 5.1·5 

DOSE CALCULATION RESULTS FOR REACH LA-1 EAST 

Part 1. Schematic Cross Section 

c2 ob 

[ c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

f1 ob I f2 ob I 
c3 ob 

c3 ch 

Part 2. Average Concentration and Fraction of Plutonium-239 Preliminary Remediation Goal by 
Unit and Exposure Scenario 

Concentration Trail User Resource User Construction Worker 
Unit (pCilg) (fraction) {fraction) (fraction) 

c1 ch 0.09 0.00 0.00 0.00 

c2 ch 0.18 0.00 0.00 0.01 

c3 ch 1.27 
I 

0.00 0.01 0.05 

c2 ob 1.87 0.00 0.01 0.08 

c3 ob 1.87 0.00 0.01 0.08 

f1 ob 5.82 0.01 0.04 0.24 

12 ob 5.82 0.01 I 0.04 0.24 

Part 3. Surface and Volume Aggregate Concentrations for Plutonium-239,240 and Fraction of the 
PRGs for Plutonium-239 

Aggregate Trail User Resource User Construction Worker 
Reach Concentration (pCi!g) (fraction) (fraction) (fraction) 

LA-1 East surface 4.20 0.01 0.03 0.18 

LA-1 East volume 2.30 O.Q1 0.02 0.09 
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TABLE 5.1-4 

DOSE CALCULATION RESULTS FOR REACH LA-1 CENTRAL 

Part 1. Schematic Cross Section 

I c1 ch I c1 b ch 

ch = channel facies 
ob = overbank facies 

c2 ob 

c2 ch 

f1 ob J f2 ob I 
c3 ob 

c3 ch 

Site Assessments 

Part 2. Average Concentration and Fraction of Plutonium-239 Preliminary Remediation Goal by 
Unit and Exposure Scenario 

Concentration Trail User Resource User Construction Worker 
Unit (pCVg) (fraction) (fraction) (fraction) 

c1 ch 0.08 0.00 0.00 0.00 

c1b ch 0.08 0.00 0.00 0.00 

c2 ch 0.36 0.00 0.00 0.01 

c3 ch 0.21 0.00 I 0.00 0.01 

c2 ob 4.06 0.01 I 0.03 0.17 

c3 ob 2.27 0.01 I 0.01 0.10 

11 ob 2.27 0.01 I 0.01 0.10 

12 ob 2.27 I 0.01 0.01 0.10 

Part 3. Surface and Volume Aggregate Concentrations for Plutonium-239,240 and Fraction of the 
PRGs for Plutonium-239 

Aggregate 

I 
Trail User Resource User Construction Worker 

Reach Concentration (pCVg) (fraction) (fraction) (fraction) 

LA-1 Central surface 2.30 I 0.01 0.02 0.09 

LA-1 Central volume 1.30 I 0.00 0.01 0.05 
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TABLE 5.1·3 

DOSE CALCULATION RESULTS FOR Reach LA·1 West 

Part 1. Schematic Cross Section 

c2 ob 

J c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

f1 ob j 

c3 ob 

c3 ch 

Part 2. Average Concentration and Fraction of Plutonium-239 Preliminary Remediation Goal by 
Unit and Exposure Scenario 

Concentration Trail User Resource User Construction Worker 
Unit (pCi/g) (fraction) (fraction) (fraction) 

c1 ch 0.12 0.00 0.00 0.01 

c2 ch 0.49 0.00 0.00 0.02 

c3 ch 0.49 0.00 0.00 0.02 

c2 ob 6.88 0.02 0.05 0.29 

c3 ob 6.88 0.02 0.05 0.29 

11 ob 2.02 0.01 0.01 0.08 

Part 3. Surface and Volume Aggregate Concentrations for Plutonium-239,240 and Fraction of the 
PRGs for Plutonium-239 

Aggregate Trail User Resource User Construction Worker 
Reach Concentration (pCilg) (fraction) (fraction) (fraction) 

LA-1 West surface 3.50 0.01 0.02 0.15 

LA-1 West volume 2.60 0.01 l 0.02 0.11 
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TABLE 5.1·2 

DOSE CALCULATION RESULTS FOR REACH LA-1 WEST+ 

Part 1. Schematic Cross Section 

c2 ob 

I c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

f1 ob I f2 ob I 
c3 ob 

c3 ch 

Site Assessments 

Part 2. Average Concentration and Fraction of Plutonium-239 Preliminary Remediation Goal by 
Unit and Exposure Scenario 

Concentration Trail User Resource User Construction Worker 
Unit (pCilg) (fraction) (fraction) (fraction) 

c1 ch 0.02 0.00 0.00 0.00 

c2 ch 0.04 0.00 0.00 0.00 

c3 ch 0.04 0.00 0.00 0.00 

c2 ob 0.38 0.00 0.00 0.02 

c3 ob 0.38 0.00 0.00 0.02 

f1 ob 0.38 0.00 0.00 0.02 

f2 ob 0.38 0.00 0.00 0.02 

Part 3. Surface and Volume Aggregate Concentrations for Plutonium-239,240 and Fraction of the 
PRGs for Plutonium-239 

Aggregate Trail User Resource User Construction Worker 
Reach Concentration (pCilg) (fraction) (fraction) (fraction) 

LA-1 West+ surface 0.34 0.00 0.00 0.01 

LA-1 West+ volume 0.20 0.00 0.00 0.01 
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5.1.7 Dose Assessment Results 

The dose assessment results for each reach are presented in Tables 5.1-2 through 5.1-8. Each table 
consists of three parts. The first part is a schematic cross section showing the relative locations of each 
sediment package in relation to the active channel (c1) and the ground surface. The identifier "ch" refers 
to channel facies sediment packages, and the identifier "ob" refers to overbank facies sediment 
packages. The second part in reaches LA-1 West+, West, Central, and East and LA-2 West is a table that 
shows the average plutonium-239,240 concentrations for each of the geomorphic units in each reach and 
the fraction of the PRGs for each of the exposure scenarios. The analytical results, and consequently the 
averages, are for plutonium-239,240. The PRG fractions are the average concentrations divided by the 
PRG for plutonium-239 because previous analyses have shown that plutonium-239 is present at much 
higher concentrations than plutonium-240 in sediments at the Laboratory (Gallaher et at 1997, 59165). 
The tables for reaches LA-2 East and LA-3 do not show concentrations because the percent PRGs are 
sums across four radionuclides. Instead, the weighted average contaminant concentrations for each of 
the four radionuclides are presented for LA-2 East and LA-3. The third part is a summary of the surface 
aggregates and the volume aggregates across the exposure scenarios. Contributions of individual 
sediment package averages are weighted by relative area for the surface aggregate. Relative volume is 
used for weighting the volume aggregate. 

The key information on potential human health risk in each reach is presented in the third part of the dose 
assessment tables, where a value exceeding 1.0 would indicate a potential dose exceeding 15 mrem/yr 
and thus exceeding the EPA dose limit. These values are surface-averaged and volume-averaged 
concentrations presented as fractions of the PRGs for each scenario. The text that follows distinguishes 
these values as surface PRG sums and volume PRG sums. The highest values for each scenario are 
found in reach LA-2 East (Table 5.1-7); none of these values exceed 1.0. The maximum value for the trail 
user scenario is a surface PRG sum of 0.04, or only 4% of 15 mrem/yr, and the maximum value for a 
resource user is a surface PRG sum of 0.52. The highest potential risk from contaminants in the 
sediments of upper Los Alamos Canyon is associated with the construction worker scenario. The surface 
PRG sum is 0.94 and the volume PRG sum is 0.83. Because of the conservative assumptions built into 
this scenario, the actual risk to a construction worker would likely be less. In summary, these calculations 
indicate that the levels of contaminants in the sedim~nts of upper Los Alamos Canyon are not high 
enough to constitute an unacceptable human health risk under conditions of present-day land use. Thus, 
there is no need for immediate remedial actions from the standpoint of human health. 

The dose ratios presented in the second part of the dose assessment tables for reaches LA-1 and LA-2 
West indicate the estimated dose that would exist if all exposure under each scenario occurred solely 
within single geomorphic units. Because activities would actually occur in some combination of units, 
these values clearly provide unrealistic estimates of risk, although they are valuable in indicating the 
relative importance of the different units. None of the PRG ratios in these tables exceed 1.0, indicating 
that exposures within these geomorphic units are acceptable with the given scenarios. 
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1997, 58693). DOE also has dose-based standards for contaminated sites (1 00 mrem/yr; DOE Order 
5400.5, ,"Radiation Protection of the Public and the Environment."), and these standards apply for as long 
as DOE maintains administrative control of the site. When DOE transfers land, the EPA standards gain 
primacy. The EPA standard of 15 mrem/yr is used in this report because part of upper Los Alamos 
Canyon is being considered for potential land transfer (DOE 1998, 58671 ). In addition, there is 
unrestricted access to most of upper Los Alamos Canyon on Laboratory property. The concentrations of 
single radionuclides (americium-241; cesium-1 37; plutonium-239,240; or strontium-90) that would result 
in a dose of 15 mrem/yr for each of the exposure scenarios are provided in Table 5.1-1. Note that DOE 
Order 5400.5 also provides criteria for evaluating "hot spots, • although the sampling density for data 
collected in this investigation is not sufficient to define such hot spots as discussed in DOE Order 5400.5. 

Two weighted averages are calculated for each reach. One is an area-weighted average that uses 
present-day estimates of average contaminant concentrations in the uppermost sediment packages in 
each geomorphic unit, as presented in Section 3.3, and unit areas, as presented in Section 2.3. The other 
is a volume-weighted average that uses vertically weighted concentration estimates where sediment 
packages are superimposed, using estimated average thicknesses of each package as presented in 
Section 3.3, and then computes a volume-weighted average concentration to represent the reach. In the 
area-weighted average all human activity is assumed to be restricted to the area containing contaminated 
sediments. In the volume-weighted average all human activity is assumed to be restricted to the depths 
where contamination is above background values, with no mixing with underlying uncontaminated 
materials. Thus, both averages provide conseNative estimates of risk. 

These two estimates are necessary to support the dose assessment for the three scenarios. The present
day trail user is exposed to the area-weighted average. The present-day resource user consumes fruits, 
vegetables, and meat animals that graze on plants growing in the contaminated sediments thereby 
getting a secondary exposure to the volume-weighted estimate of the contaminant concentrations. The 
construction worker digging through the sediments would also be exposed to the volume-weighted 
concentration. An additional consideration for the trail user is that burrowing animal activity eventually 
results in the vertical averaging of contaminant concentrations, as discussed in Section 4.3.3. There is 
abundant burrowing animal activity in Los Alamos Canyon, suggesting that the trail user will be potentially 
exposed to the volume-weighted concentrations sometime in the future. 

The sampling and analysis results for LA-1, the uppermost reach, identified plutonium-239,240 as the 
only contaminant that is pervasively above background values. None of the plutonium results exceed the 
exposure scenario PRGs. The results provided below document the assessment of potential exposures 
for LA-1. 

The results for reaches LA-2 and LA-3 show that americium-241, cesium-137, and strontium-90 are 
present above background values in addition to plutonium-239,240. The assessments presented below 
sum the percent PRGs across these radionuclides. The rationale for this approach is that exposure at a 
given location is to all the contaminants present at that location. The summing is performed within the 
sediment packages in each geomorphic unit, as described in Sections 2.3 and 3.3. 
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5.1.4.1 Trail User Scenario 

The trail user is defined as an adult who uses a given reach 75 days per year during a 30-year period. 
Each visit to the reach has a duration of one hour. During each hike, the individual ingests 100 mg of soil 
and inhales 0.25 mg of soil as suspended dust. This scenario is conservative in that it assumes all soil 
taken into the body originates within geomorphic units that have been inundated by post-1942 floods and 
thus contain contaminants above background values, although large areas of the canyon floor in each 
reach are actually uncontaminated. 

5.1.4.2 Resource User Scenario 

The resource user scenario employs the same temporal parameters as for the trail user and adds the 
consumption of fruits, vegetables, and meat. The parameters used for adult consumption of fruits, 
vegetables, and meat are 51 kg/yr, 73 kg/yr, and 36.5 kg/yr, respectively (EFH). The resource users are 
assumed to obtain 10% of their fruits and vegetables (5.1 kg/yr and 7.3 kg/yr) and 75% of their meat (27 
kglyr) from the reach. These consumption rates are integrated over 30 years, which is consistent with the 
activity component of the pathway. The fruits and vegetables are assumed to grow in sediments that have 
the average concentrations of contaminants, and the animals that provide meat are assumed to range 
and graze exclusively in areas of contaminated sediments; therefore, these assumptions provide 
conservative estimates of risk. 

5.1.4.3 Construction Worker Scenario 

The construction worker scenario assumes a 250-day work year with eight-hour days. The duration of the 
scenario is one year, and all activities are assumed to occur within geomorphic units that contain 
contaminants above background values. The individual is assumed to ingest soil at a rate of 480 mg/day 
and to inhale soil as airborne dust at a rate of 2 mg/day. Possible construction activities in upper Los 
Alamos Canyon under present-day land use conditions include the construction or maintenance of roads 
and the excavation of trenches for sewer lines or other purposes. These activities would likely involve 
uncontaminated parts of the canyon floor as well as contaminated areas and would likely have actual 
durations of less than one year; therefore, this assessment provides conservative estimates of risk. 

5.1.5 Toxicity Assessment 

The dose conversion factors used in this assessment for americium-241, cesium-137, plutonium-239, and 
strontium-90 are taken from the Manual for Implementing Residual Radioactive Material Guidelines Using 
RESRAD, Version 5.0 (Yu et al. 1993, 58695). These dose conversion factors are referenced to the DOE 
publications External Dose-Rate Conversion Factors for Calculation of Dose to the Public (DOE 1988, 
58691) and Internal Dose Conversion Factors for Calculation of Dose to the Public (DOE 1988, 58692). 
The dose conversion factor for plutonium-239 is applied to the plutonium-239,240 results because 
available data indicate that plutonium-239 is much more abundant than plutonium-240 in sediments at the 
Laboratory (Gallaher et al 1997, 59165). 

5_1.6 Dose Characterization 

Dose characterization in this report is presented in the form of the ratio of the average concentration for 
the reach or sediment package to the concentration that would result in a dose of 15 mrem/yr for each of 
the land use scenarios. The dose criterion of 15 mrem/yr follows that recommended by EPA in the 
memorandum Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination (EPA 
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Eleven samples were analyzed for benzo(a)pyrene in reach LA-2 and lower DP Canyon. Nine of the 
samples had detectable concentrations of benzo(a)pyrene; seven of the sample results equaled or 
exceeded the PRGs for trail user and resource user. The constraining pathway for benzo(a)pyrene is 
dermal absorption. The parameters associated with this pathway are very conservative because the 
dermal uptake factors have been assumed to be equal to the ingestion uptake factors. Therefore, while 
the screening PRGs have been exceeded, it is considered unlikely that a human health risk exists at 
these locations that warrants immediate mitigation. Available data are insufficient to carry this 
contaminant forward in an assessment for upper Los Alamos Canyon; therefore, this COPC is dropped 
from the assessment in this report. However, benzo(a)pyrene should be considered in future 
investigations and assessments in upper Los Alamos Canyon. 

Aroclor-1260 was detected in 25 of 38 samples in reaches LA-1 and LA-2. A single value of 1.0 exceeded 
the PRGs of 0.95 for the trail user and resource user scenarios. The next highest value is 0.59, or 62% of 
the PRG. Immediate action to mitigate risk is not warranted for this contaminant, based on the available 
data. This COPC is dropped from further consideration in this interim report because the sampling 
coverage is inadequate for calculating reliable average concentrations in the different reaches. Additional 
sampling in upper Los Alamos Canyon is recommended to provide the data necessary for future risk 
assessments. 

Mercury was detected in 22 of 49 samples. Reach LA-1 had 15 detected values out ot 27 samples; reach 
LA-2 had 6 detected values out of 14 samples; and reach lA-3 had 1 detected value out ot 8 samples. 
Background comparisons show that 2 samples in LA-1, 3 samples in LA-2, and 1 sample in LA-3 
exceeded the background value of 0.1 mg/kg (Section 3.1. 1 ). The most restrictive PRG for mercury is 
0.22 mglkg for the resource user scenario. This PRG is constrained by the meat ingestion pathway. A 
single sample result of 0.33 mglkg in LA-2 West exceeds the PRG. The next highest mercury value is 
73% of the PRG (0. 16 mglkg). The 6 mercury values that are above background do not show any 
particular pattern of occurrence, being spread among all reaches. The low frequency of detection above 
background values and the even lower rate of exceeding the PRGs supports dropping mercury as a 
COPC for upper Los Alamos Canyon. 

The dose characterization presented in Section 5.1 .6 includes plutonium-239,240 for all three reaches 
and americium-24 1, cesium-137, and strontium-90 for reaches LA-2 East and LA-3. 

5.1.4 Exposure Assessment 

The following exposure scenarios are developed using standard EPA default parameter values, when 
available. These values are consistent with the parameters for reasonable maximum exposure 
assessments. Where EPA default parameters are not available, professional judgement has been used in 
selecting conservative values from other publications or setting site-specific assumptions. Soil ingestion 
rates are taken from RAGS (EPA 1991, 58234). The exposure duration of 30 years for the trail user and 
resource user and the construction work year of 250 days are also taken from RAGS. Soil inhalation and 
adult intake rates for fruit, vegetables, and meat are taken from the Exposure Factors Handbook (EFH) 
(EPA 1990, 58694). The proportion of meat (75%) for the resource user is taken from EFH. The trail use 
and resource use exposure frequencies and durations (75 days per year, one hour per day), the 
proportion of fruits and vegetables from a reach (1 0%), the average construction time of one year, and 
the eight-hour work day are based on professional judgement. 
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Figure 5.1·1. Comparisons of maximum values with PRGs by scenario. 
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A screening assessment of the other COPCs using maximum values and PRGs is presented in Figure 
5.1-1. The lines of equality in these plots separate the plot regions into two areas. Points that plot to the 
right of the lines of equality are maximum COPC values that are less than their PRGs. Points that plot to 
the left of the lines of equality exceed PRGs and are evaluated further. The COPCs that exceed their 
PRGs are mercury, cesium-137, and strontium-90 for the resource user scenario and americium-24 1 and 
cesium-137 for the construction worker scenario. In addition, benzo(g,h,i)perylene is detected in upper 
Los Alamos Canyon. Toxicity criteria ·are not presently available for this contaminant, preventing a 
comparison with PRGs. This issue is discussed below. Plutonium-239,240 is pervasively detected above 
background value in the three reaches but does not exceed any of the PRGs. Plutonium-239,240 is 
carried forward in the multiradionuclide assessment to confirm that the additive potential exposures to 
radionuclides do not exceed the criterion of 15 mrem per year. An assessment for americium-24 1; 
cesium-137; plutonium-239,240; and strontium-90 is presented in Sections 5.1.6, 5.1 .7, and 5.1.8. 

Uranium can be measured in a sample either as a metal using inorganic analytical methods or as a suite of 
isotopes using radioanalytic methods. The analytical data for upper Los Alamos Canyon include both types 
of results. Uranium was detected slightly above background value in one of the 18 samples analyzed for 
metallic uranium (7.2 mg/l<g, in comparison with the background value of 6.99 mg/kg), which, in 
combination with a statistical distribution shift, led to identification of metallic uranium as a COPC in 
Section 3.1. However, EPA has not published toxicity information for uranium as a metal, and radioanalytic 
methods for isotopic uranium are more sensitive to low concentrations. Therefore, it is more appropriate to 
evaluate potential human health risk using isotopic uranium results than using metallic uranium results. 
The comparison of the maximum isotopic uranium values with the PRGs in Table 5.1·1 shows that 
uranium levels in upper Los Alamos Canyon sediments do not pose a significant human health risk. 

Polycyclic aromatic hydrocarbons (PAHs) are commonly found in association with petroleum products and 
are due to incomplete combustion of organic substances. PAHs for which EPA has published toxicity 
values are generally classified for carcinogenic potential as either class 82 (possible human carcinogen) or 
class 0 (inadequate data to determine carcinogenicity). The EPA cancer classification for benzo(a)pyrene 
is class 82. The EPA cancer classification for benzo(g,h,i)perylene is class D. Other common PAHs that 
share a class 0 carcinogenicity classification include acenaphthene, anthracene, fluoranthene, fluorene, 
naphthalene, and pyrene (EPA 1998). (Note that data on PAHs are available only for reach LA-2 because 
the SVOC analyses from reach LA-3 were rejected, as discussed in Section 3.1 and Appendix C.) 

8enzo(g,h,i)perylene was detected in 5 of 11 samples. This organic chemical does not have specific 
published toxicity criteria. EPA has published noncancer oral toxicity values (reference doses) for 
acenaphthene, anthracene, fluoranthene, fluorene, naphthalene, and pyrene. These reference dose 
values are generally associated with an allowable chemical intake that is orders of magnitude larger than 
those for potent PAH carcinogens such as benzo(a)pyrene and dibenz(a,h)anthracene when these are 
evaluated at a target risk level of one excess cancer per million. For example, compare the soil PRGs for 
these PAHs presented in Table 5.1-1. 

Although EPA has not published a chemical-specific toxicity value for benzo(g,h,i)perylene, the 
significance of this PAH relative to the other PAHs with which it is associated in the environment can be 
inferred from the comparison of soil criteria, evaluation of co-occurrence, and comparison of sample 
values. The human health impacts associated with exposure to PAHs in the environment can be 
assessed in the absence of specific information on benzo(g,h,i)perylene by assuming the same PRGs as 
the other detected class 0 PAHs. Soil criteria associated with the PAHs for which EPA has published 
slope factor and/or unit risk values are likely to be protective for concomitant exposure to PAHs for which 
toxicity values have not been derived. The minimum PRG for other class 0 PAHs in Table 5.1-1 is 400 
mg/l<g for naphthalene. Therefore, because the maximum result for benzo(g,h,i)perylene is only 0.3 
mg/l<g, it is dropped as a COPC for the assessment in this report. 
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TABLE 5.1·1 (continued) 

SCREENING ASSESSMENT 
UPPER LOS ALAMOS CANYON MAXIMUM CONTAMINANT VALUES 

AND EXPOSURE SCENARIO PRGs• 

Upper Los Alamos Trail User Resource User 
COPC Canyon Maximum Valueb PRG PRG 

Inorganic Chemicals 

Antimony Noc (14]d 890 48 

Cadmium 0.89 520 6.6 

Chromium, total 38 78 78 

Copper 24 87000 250 

Lead 62 400 400 

Mercury 0.31 I 660 0.228 

Selenium 0.65 11000 6.7 

Silver 16 11000 61 

Zinc 91 560000 330 

Radionuclides 

Americium-241 28 420 160 

Cesium-134 0.18 180 43 

Cesium-137 230 I 510 71 

Cobalt-60 0.21 110 60 

E uropium-152 0.47 250 250 

Plutonium-238 2.0 480 170 

Plutonium-239,2401 19 440 150 

Strontium-90 40 11000 12 

Thorium-2289 2.9 5 I 5 

Thorium-2309 2.6 5 5 

Thorium-2329 2.6 5 5 

Tritium 0.45 2300000 3100 

Uranium-234 2.8 3300 720 

Uranium-235 0.19 1400 570 

Uranium-238 2.5 2800 720 

Section 5.0 

Construction User 
PRG 

77 
180 

88 

7700 
400 

57 

960 

960 

57000 

23 

6.9 

19 

4.1 

9.4 

26 

24 

610 

5 

5 

5 

1100000 

150 

57 

120 

a. Values for organic and inorganic chemicals are expressed in mglkg; values for radionuclides are expressed in pCVg. 

b. Maximum values are rounded to two significant figures. 

c. NO = not detected 

d. Maximum nondetected value 

e. Boldface values indicate PRGs that are exceeded by the maximum result. 

f. PRGs for plutonium-239,240 are calculated using the toxicity value for plutonium-239. 

g. Thorium PRG values are taken from DOE Order 5400.5, "Radiation Protection of the Public and the Environment," 
Chapter IV, Residual Radioactive Material. 
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There are 22 organic chemicals, 9 inorganic chemicals, and 15 radionuclides recommended for further 
evaluation (Table 5.1-1 ). A primary focus of the investigation in upper Los Alamos Canyon was to 
determine the concentrations and distributions of cesium-137 and plutonium-239,240, which were 
selected as key contaminants based on the results of previous investigations and the full-suite analyses 
conducted in this investigation. Additional analyses were obtained to assess the presence of additional 
COPCs and to evaluate possible collocation of other contaminants with cesium-137 and 
plutonium-239,240. 

TABLE 5.1·1 

SCREENING ASSESSMENT 
UPPER LOS ALAMOS CANYON MAXIMUM CONTAMINANT VALUES 

AND EXPOSURE SCENARIO PRGs• 

Upper Los Alamos Trail User Resource User 
COPC Canyon Maximum Valueb PRG PRG 

Organic Chemicals 

Aroclor-1254 1.5 16 16 

Aroclor-1260 1.0 0.95c 0.95 

a-Chlordane 0.0072 3.6 3.6 

y-Chlordane 0.0068 3.6 3.6 

4,4'-DDT + 4,4'-DDE 0.081 3.7 3.7 

Acenaphthene 0.26 32000 32000 

Anthracene I 0.096 I 32000 32000 

Benz(a)anthracene 0.37 1.7 1.7 

Benzo(a)pyrene ' 0.66 0.17 0.17 

Benzo(b )fluoranthene 0.66 1.7 1.7 

Benzo(g,h,i)perylene 0.30 N.A.d N.A. 

Benzo(k)fluoranthene 0.019 17 17 

Chrysene 0.41 I 170 170 

Dibenz(a,h)anthracene 0.029 0.17 0.17 

Dibenzofuran 0.036 2200 2200 

Di-n-butylphthalate 0.055 53000 53000 

Fluoranthene 0.73 22000 22000 

Fluorene 0.066 22000 22000 

lndeno(1 ,2,3-cd)pyrene 0.34 1.7 1.7 

Naphthalene 0.20 2200 2200 

Phenanthrene 0.43 16000 16000 

Pyrene 0.59 66000 66000 

Construction User 
PRG 

2.6 

4.5 

20 

20 

21 

6100 

6100 

9.7 

0.97 

9.7 

N.A. 

97 

970 

0.97 

400 

10000 

4000 

4000 

9.7 

400 

3000 

3000 

a. Values for organic and inorganic chemicals are expressed in mg/kg; values for radionuclides are expressed in pCi/g. 

b. Maximum values are rounded to two significant f1gures. 

c. Boldface values indicate PRGs that are exceeded by the maximum result. 

d. N.A. = not available 

. 
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to the approach proposed in the core document, which involves using different size exposure areas for 
different scenarios. The trail use, resource use, and construction activity would likely occur along a whole 
reach. Therefore, it is reasonable to use the whole reach averages as a means for estimating exposure. 
Scale issues related to the other scenarios in the core document will be addressed when those scenarios 
are evaluated in future assessments. 

Human health risks for this report are estimated by comparing the maximum values, and for key 
radionuclides the average values, for each of the chemicals of potential concern (COPCs) with preliminary 
remediation goal (PRG) values. The PRGs are generated by using the parameters associated with each of 
the scenarios, as described in Section 5.1.4 and Perona et al. (1998, 62049), and computing the 
contaminant concentration that would result in a threshold risk. This is consistent with the Environmental 
Protection Agency (EPA) manual Risk Assessment Guidance for Superfund: Volume /-Human Health 
Evaluation Manual (Part 8, Development of Risk-based Preliminary Remediation Goals) (RAGS) (EPA 
1991, 58234 ). An example of a threshold is EPA's guidance that 15 mrem/yr is a protective dose limit for 
radionuclides (EPA 1997, 58693). This is more conservative than the dose limit of 25 mrernJyr proposed by 
the Nuclear Regulatory Commission for unrestricted use of a site (10 CFR 20) and the limit of 100 mrem/yr 
in Department of Energy (DOE) Order 5400.5, "Radiation Protection of the Public and the Environment." 

An example of the use of PRGs in this report follows. Given the description of the trail user scenario in 
Section 5.1.4, the concentration of plutonium-239 in the sediments that results in an exposure of 15 
mrem/yr is 440 pCVg, which constitutes the PRG. The measured maximum value for plutonium-239,240 
in upper Los Alamos Canyon is 19 pCVg. Therefore, the PRG is more than 20 times the measured 
maximum value. Based on this initial screening assessment using maximum sample results, 
plutonium-239,240 does not pose an unacceptable potential human health risk to the present-day trail 
user. (Note that dose conversion factors for plutonium-239 are used for the plutonium-239,240 data 
obtained in this investigation because high precision analyses have indicated that only low percentages of 
plutonium-240 are present in sediments at the Laboratory [Gallaher et al. 1997, 59165].) Further 
assessments using average values are performed using the key radionuclides. 

The PRG concentrations for chemical carcinogens are based on a potential risk of 10"6
• The 

noncarcinogen PRGs are based on a hazard quotient (HQ) of 1. The maximum contaminant values are 
compared with the PRGs to determine which contaminants are likely risk drivers. The contaminant 
averages are used for estimating exposures supporting decisions regarding risk management or risk 
mitigation for the key radionuclide COPCs. The concentration averages are often referenced to sediment 
packages, which are combinations of geomorphic units and sediment facies presented in Tables 3.3-2, 
3.3-5, and 3.3-8. 

Approaching risk characterization in this manner supports site management decisions about present-day 
potential risks and the possible need for remediation of sediments. This is a deterministic approach that 
uses the contaminant concentration data to make individual contaminant assessments. Where 
contaminants are collocated, the percent of PRGs can be summed to estimate the integrated potential 
exposures. Performing stochastic uncertainty and sensitivity analyses is deferred to later reports when 
sufficient data are available to evaluate the surface water and groundwater exposure pathways. 

5.1.3 Selection of COPCs 

Section 3.1 provides an analysis of the contaminant data from upper Los Alamos Canyon sediment 
samples and a selection of the COPCs that warrant further consideration in site management decisions. 
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5.0 SITE ASSESSMENTS 

5.1 Preliminary Human Health Risk Assessment 

5.1.1 Scope and Objectives 

The purpose of this section is to evaluate the data on contaminants in upper Los Alamos Canyon 
sediments relative to potential human health effects. The emphasis of this analysis is to determine 
whether a site management decision to mitigate potential human health risks is warranted at present. 
This analysis uses present-day contaminant concentrations and reasonable present-day exposure 
scenarios and does not assess the possible effects of future contaminant redistribution or potential future 
land uses. 

The assessment in this interim report is focused on risks resulting from direct exposures to contaminants 
in sediments via ingestion, inhalation, and dermal contact and indirect exposures through consuming 
foodstuffs that have grown on contaminated sediments or meat from animals that have consumed plants 
in these areas. Data are not presently available to perform assessments that include water pathways, but 
water pathways will be included in more comprehensive risk assessments in one or more future reports 
on Los Alamos Canyon. 

5.1.2 Comparison with Core Document Risk Approach 

Chapter 6 of the Core Document for Canyons Investigations (''the core document") (LANL 1997, 55622) 
proposes risk assessments that include sediments, surface water, groundwater, and air particulates. 
These media were proposed to be evaluated in nine exposure scenarios over three land uses. The 
continued Laboratory land use includes a construction worker scenario and an on-site worker scenario. 
The recreational land use has both a trail user scenario and a camper scenario. The American Indian 
land use consists of scenarios for residential use, ranching, hunting, traditional uses, and use of the Rio 
Grande and Cochiti Lake. 

The assessment in this report uses scenarios for a trail user, a resource user (incorporating aspects of a 
ranching or hunting scenario), and a construction worker. These scenarios are considered to be inclusive 
of realistic present-day potential exposure activities in upper Los Alamos Canyon. The bases of primary 
and secondary exposures are the concentrations of contaminants in sediments. The other scenarios 
proposed in the core document are not currently active in Los Alamos Canyon and will not be evaluated 
in this interim report. 

Development of an American Indian land use scenario is proposed in the core document. The intent of 
that land use scenario is to uniquely define the parameters of exposure pathways that reflect the activities 
of the local American Indian populations. However, the American Indian scenario is not sufficiently 
developed to be applied in this report. An approximation of the American Indian scenario could be 
achieved by combining a residential scenario with the resource user scenario, although a residential 
scenario is not included in this report because it is not a reasonable present-day scenario for upper Los 
Alamos Canyon. 

Each of the exposure scenarios evaluated in this report is applied over the entire area of each reach. This 
means that an average contaminant concentration is calculated for each reach and is used for the 
potential risk estimate. The method of averaging is addressed in Section 5.1.6. This method is in contrast 
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Figure 4.3-1. Variations in the estimated cesium-137 and plutonium-239,240 inventories and the 
fraction of the inventory considered to be susceptible to remobilization during the 
next 50 years in the upper Los Alamos Canyon reaches. 
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4.3.6 Future Remobilization and Transport of Contaminants 

A general evaluation of the effects of future remobilization and transport of contaminated sediment by 
natural processes can be made based on the results of this investigation, particularly using data on 
important transport processes and resultant changes in radionuclide concentration and distribution since 
1942, as discussed in previous sections. A time frame of approximately 50 years is chosen for this 
evaluation because, due to the releases of radionuclides that can be used as tracers, available data are 
best suited for understanding sediment transport processes in upper Los Alamos Canyon over this 
temporal scale. 

Future floods will continue to redistribute radionuclides within upper Los Alamos Canyon and to transport 
some of these radionuclides into lower Los Alamos Canyon. This redistribution will reduce the 
radionuclide inventory in some reaches and perhaps increas.e the inventory in some downstream areas. 
The radionuclides most susceptible to remobilization are in that part of the total inventory contained within 
the presently active channel (c1) and within geomorphic units adjacent to the active channel, such as the 
typical c2 and c3 units. In these areas average sediment residence times downstream from DP Canyon 
are generally less than 30 years, and remobilization of most of this sediment is considered to be very 
likely during the next 50 years. 

Preliminary evaluations of the susceptibility to remobilization of post-1942 sediment deposits in the upper 
Los Alamos Canyon reaches (Tables 3.3-3, 3.3-6, and 3.3-9) suggest 'hat approximately 90% of the 
cesium-137 and 70% of the plutonium-239,240 is susceptible to remobirization during the next 50 years 
(Table 4.2·1, Figure 4.3-1 ). The percentages for americium-24 1 and strontium-90 are similar to those for 
cesium-137. Although some undefined percentage of the remobilized radionuclides will be redeposited 
downstream within upper Los Alamos Canyon, most of this sediment would also be susceptible to 
remobilization because the primary deposition sites are close to the active channel. Therefore, it should 
be assumed that most of the radionuclides present within upper Los Alamos Canyon could be transported 
downstream into lower Los Alamos Canyon during the next 50 years, although because of the relatively 
short half-lives of cesium-137 and strontium-90 (30.2 and 28.6 years, respectively) the inventory of these 
radionuclides will be significantly reduced by radioactive decay. 

Currently it is not possible to determine which geomorphic units in which part of the canyon are the most 
important sources for radionuclides transported from upper Los Alamos Canyon into lower Los Alamos 
Canyon during individual floods. Although contaminated sediment remobilized in LA-3 would have to be 
transported relatively short distances before reaching the Laboratory boundary, radionuclide 
concentrations in the sediments here are much less than in upstream sediments. It is possible that 
remobilization of post-1942 sediments closer to DP Canyon, where radionuclide concentrations are 
higher, is a more important source for radionuclides crossing the Laboratory boundary. 
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present in pre-1943 deposits, into post-1942 sediment deposits containing radionuclides above 
background values. In general, the net effect over time is to reduce the vertical stratification in 
contamination that resulted from original deposition of sediment layers with varying radionuclide levels, 
producing more homogeneous contaminant concentrations in sediments. Where bioturbation is restricted 
to the depth of post-1942 sediment packages, resulting average contaminant levels for such sediment 
packages should be similar to those estimated in Section 3.3. Alternatively, where bioturbation extends to 
greater depths, the effect of such mixing will be to reduce average radionuclide concentrations while 
increasing the volume of contaminated soils. 

An additional effect of bioturbation is to bring fresh, loose material to the surface. Such loose material is 
more susceptible to redistribution by rainsplash, wind, or aboveground animals than adjacent areas that 
may be well vegetated or otherwise resistant to erosion. Thus, bioturbation contributes to other transport 
pathways and exposure pathways. Rainsplash of this loose material causes only very local redistribution, 
but it is important in the context of transferring contaminated matetial onto plant surfaces where it can be 
absorbed by the plants or ingested by animals or humans. Wind and animals can potentially transport 
contaminated material onto uncontaminated geomorphic units, and of these processes wind is likely more 
significant. 

4.3.4 Transport by Wind 

Wind may be an important process for at least local redistribution of contaminants within upper Los 
Alamos Canyon, in addition being an important part of the exposure pathways included in the Section 5.1 
risk assessments. Recently deposited, unvegetated, fine-grained overbank sediment may provide a 
source for wind-transported sediment with contaminant levels above background, as has been 
documented in other regions (e.g., Lechler et al. 1997, 58475). Areas disturbed by burrowing mammals 
may provide an additional source, as discussed in Section 4.3.3. However, wind transport may be of 
relatively limited importance in upper Los Alamos Canyon because overbank settings are generally well 
vegetated or covered with litter, and wind velocities may also be less in this narrow forested canyon floor 
than in more open areas. In addition, it is important to note that eolian sediment derived from post-1942 
deposits will also be mixed with material eroded from uncontaminated areas, resulting in dilution. Sources 
of eolian sediment during or between wind storms may be extremely variable, and no attempt has been 
made to evaluate the relative contributions of contaminated and uncontaminated areas in providing eolian 
sediment in upper Los Alamos Canyon. 

4.3.5 Transport by Alluvial Groundwater 

The relative importance of the transport and redistribution of contaminants by alluvial groundwater in 
upper Los Alamos Canyon varies among contaminants depending on their geochemical behavior. Tritium 
is the most mobile of the COPCs identified in upper Los Alamos Canyon sediments because it is part of 
the aqueous phase, and the transport rate of tritium will equal that of groundwater. Strontium-90 is very 
soluble but will be partially removed from solution by cation exchange, adsorbing to particles in the 
alluvium (Longmire et al. 1996, 54168). The concentrations of both of these radionuclides in alluvial 
groundwater in upper Los Alamos Canyon have been decreasing over time (Longmire et al. 1996, 
54168). In contrast to tritium and strontium-90, most other COPCs in upper Los Alamos Canyon 
sediments, such as cesium-137, will tend to be adsorbed onto sediment particles or organic colloids (e.g., 
Langmuir 1997, 56037) and be transported at much slower rates. Although translocation of these 
contaminants into the alluvium probably occurs, as inferred for plutonium in Pueblo Canyon (Reneau et 
al. 1998, 59159), this transport is expected to be minor. 
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estimated; therefore, the significance of the remaining plutonium at Hillside 137 from a watershed 
perspective is unknown. 

Sediments are sorted during floods, and contaminants associated with different size classes of sediment 
will be transported different distances and deposited in different locations. Coarse sand grains are largely 
transported by rolling or saltation (bouncing) along the stream bed and will tend to be transported 
relatively short distances in each flood and to be deposited on the stream bed, although large floods can 
also temporarily suspend coarse sand grains and deposit them in overbank settings near the stream 
channel. The finest particles (i.e., clay- and silt-sized particles) are easily suspended in floods and can be 
transported the longest distances in individual floods. Silt and clay particles carried in suspension can be 
deposited in the active channel by water that infiltrates the stream bed, deposited on adjacent suriaces 
inundated by overbank floodwaters, or carried directly downstream toward the Rio Grande. Radionuclide 
concentrations in sediment deposited by individual floods are generally highest in those locations where 
silt and clay percentages are the highest, although it is also possible that sediments with abundant silt
and clay-sized particles could have relatively low concentrations of contaminants if these particles are 
mostly derived from noncontaminated sources. 

Average sediment residence times, or the average time between floods that remobilize specific sediment 
particles, will vary among sediment deposited in different geomorphic locations. Residence times for 
sediment in active channels will be relatively short, and sediment in these areas can be mobilized easily 
in floods. In contrast, residence times for sediment deposited on t\oodpta\ns can exceed 100 years, based 
on the age of trees growing on these suriaces. Sediment in most of the abandoned channel units along 
the active channel of upper Los Alamos Canyon downstream from DP Canyon have estimated residence 
times of less than 30 years, based on isotopic ratios in the sediments, and it is inferred that similar short 
residence times also characterize most abandoned channel units upstream from DP Canyon. 

An additional effect of the erosion of banks by floods is to allow contaminants that had been previously 
stored in unsaturated sediment to interact with suriace water. Tritium contained within the interstitial water 
in unsaturated sediment would immediately become part of the floodwaters and would accumulate only in 
sediment deposits downstream if these waters infiltrated into unsaturated alluvium, such as on 
floodplains. Strontium-90 adsorbed onto sediment particles or solid organic matter would partially desorb 
and be transported in the dissolved load of the flood; the transport of strontium-90 within both the 
dissolved load and the suspended load of upper Los Alamos Canyon floods has been demonstrated by 
analyses of storm water samples (Dale 1996; 58930). The net effect of the remobilization and transport of 
sediment downstream from DP Canyon in multiple floods might be to progressively deplete the strontium
go from the sediment, increasing the cesium/strontium ratio in sediments in downstream reaches. 
However, no decreases in cesium/strontium ratios in sediment are seen between reaches LA-2 East and 
LA-3, and it is possible that a longer transport distance is needed to cause a noticeable depletion of 
strontium-90 from the sediment carried by floods. 

4.3.3 Effects of Bioturbation 

Burrowing mammals and other fauna can be very effective at mixing soils and thus locally changing 
concentrations of contaminants. Such biological mixing processes are collectively known as bioturbation, 
a term that also includes mixing by plants, including disruption caused by toppling trees. Bioturbation 
affects contaminant levels over a range of time frames and spatial scales. Bioturbation can locally 
increase contaminant levels in soils by transporting sediment that is contaminated into subsuriace layers 
or onto suriaces that are uncontaminated or that contain contaminants at lower levels. However, 
bioturbation will also locally decrease contaminant levels by mixing uncontaminated soils, such as those 
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4.3.2 Effects of Floods 

Floods constitute the primary transport process for sediment and associated contaminants in upper Los 
Alamos Canyon, and the combined effects of numerous floods during the past 55 years have largely 
controlled the horizontal and vertical extent of contaminated sediments and variations in contaminant 
concentration. Indirectly, floods have therefore strongly affected any human and ecological exposure to 
contaminated sediments. Importantly, the present variations in radionuclide concentration in upper Los 
Alamos Canyon sediments, combined with evidence for the age of different sediment deposits, provide a 
geomorphic record of the past effects of floods and a means to forecast likely future changes in 
contamination. 

Floods transport sediment from upstream to downstream parts of a watershed and in the process both 
redistribute mass and change the concentrations of contaminants in resultant sediment deposits. The 
sediment transported in each flood is derived from a variety of sources that include the bed and banks of 
the main stream channel and tributary drainage basins. The latter include major tributaries such as DP 
Canyon as well as rills and other small channels on canyon walls such as the Hillside 137 drainage 
channel. 

A large part of the radionuclide inventory transported by floods during the time of the effluent releases 
from the 21-01 1 (k) outfall may have been derived from scouring of the active stream bed in DP Canyon, 
although radionuclides would have become depleted from this source following termination of the effluent 
releases. After effluent releases ceased other contaminant deposition sites in the watershed likely 
became more important as sources of radionuclides carried by the stream. One source has been the 
erosion of soils on canyon walls downslope from outfalls, although it is not known how the supply of 
contaminants from these sites may have changed through time. 

The other primary deposition sites for radionuclides that are accessible for transport are sediments in 
abandoned channel and floodplain units that continuously line the main stream channel in upper Los 
Alamos Canyon. Contaminants in these settings will be mostly remobilized by lateral bank erosion; thus, 
the location and rates of bank erosion will have a major influence on contaminant concentrations, and 
concentrations could vary significantly between floods. Preferential erosion of post-1942 deposits in a 
flood would result in higher radionuclide concentrations than preferential erosion of pre-1943 deposits. In 
addition, the relative amounts of sediment supplied by erosion of banks containing contaminants versus 
those supplied from other sources in individual floods will affect plutonium concentrations. For example, 
sediment in a flood in LA-1 West either might be largely derived from upstream of Hillside 137, resulting in 
relatively low plutonium concentrations, or might include large amounts of sediment supplied from Hillside 
137 or from bank erosion in LA-1 West, resulting in relatively high plutonium concentrations. 

Since the peak releases of cesium-137 and strontium-90 from the 21-011 (k) outfall before 1968, the net 
effect of the mixing of sediment from a variety of sources has been to reduce contaminant concentrations 
transported by floods downstream from DP Canyon from those before 1968 (Section 4.2.2), and future 
decreases in the concentrations of these radionuclides can be expected. Data from LA-3 indicate that the 
concentrations of americium-241 have also been decreasing over time because of dilution. In contrast, 
there is no evidence for decreases in the concentration of plutonium-239,240 in LA-1, and it is possible 
that there has been an approximate balance between sediment supplied from the gradual erosion of 
Hillside 137 and that supplied from upstream in Los Alamos Canyon. If this is the case, then remedial 
actions at Hillside 137 might be effective at reducing contaminant concentrations carried by the stream, at 
least in areas near the source. However, the actual plutonium inventory on the hillside has not been 
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The following sections discuss important transport processes occurring in upper Los Alamos Canyon and 
the likely effects of these processes on future levels of sediment contamination. Under natural conditions, 
future changes in contaminant levels from those documented in this investigation will be in large part the 
result of processes that transport or mix sediment, involving both sediment containing variable levels of 
contamination and sediment that is presently uncontaminated, in combination with radioactive decay. In 
addition to transport associated with s~diment particles, some contaminants such as strontium-90 and 
tritium will also be transported as part of the dissolved load of surface water and groundwater; therefore, 
concentrations of these radionuclides in sediment will also be affected by interactions with surface water 
and alluvial groundwater. 

4.3.1 Original Effluent Releases and Resultant Contaminant Distribution 

Radionuclide contaminants in the upper Los Alamos Canyon watershed were originally supplied by 
effluent releases from a variety of sources. Discharges from the most important source, the 21-011 (k) 
outfall, flowed first down a colluvial slope and then into the main stream channel in DP Canyon; and the 
effluent probably infiltrated into both the slope and the channel bed. Because of the nature of Laboratory 
operations, the radionuclides would have been largely in solution in the original effluent, but because of 
their geochemical characteristics most of them would have tended to adsorb onto sediment particles or 
organic colloids (e.g., Langmuir 1997, 56037). The exceptions include tritium. 111hich will remain within the 
aqueous phase, and strontium-90, which has a high solubility but whose transport can also be retarded 
by cation exchange with sediment particles and organic matter (Longmire et al. 1996, 54168}. Because of 
these differences in geochemical behavior, the ratios of different radionuclides in soils and sediment can 
vary from ratios in the original effluent. For example, the distribution coefficients for cesium-137 are much 
higher than for strontium-90, and less strontium-90 than cesium-137 will adsorb onto mineral surfaces 
(Brookins 1984, 12453); therefore, cesium/strontium ratios should be higher in soils and sediment below 
the 21-011 (k) outfall than in the original effluent. 

Radionuclides in effluent infiltrating into the colluvial slope below the 21-011 (k) outfall would have 
preferentially adsorbed to organic matter in the soil and finer-grained particles because of their greater 
surface area and, in the case of clay minerals and solid organic matter, their high cation exchange 
capacity. Radionuclides in effluent infiltrating into the stream bed would have encountered mainly coarse
grained sediment, and adsorption of significant amounts of the radionuclides onto these larger particles 
may also have occurred because of the scarcity of more geochemicatly favorabte materials within the 
active channel sediments. During the period of effluent releases, radionuclide inventories would have 
incrementally built up both on the slope and in the channel. The part of the inventory in the main channel 
might have been readily remobilized during floods, but the inventory on the slope might have been more 
stable initially. However, development of a gully on this slope allowed both excavation of some of the 
contaminated soil and easier transport of effluent from the top of the slope into the DP Canyon channel. 

Radionuclides released in liquid discharges from other PRSs in the upper Los Alamos Canyon watershed 
should have behaved similarly to those released from the 21-011 (k) outfall, although the other PRSs 
(e.g., Hillside 137) are at the tops of much longer canyon walls, and there might have been greater 
opportunity for infiltration into slopes. Therefore, subsequent erosion by surface runoff on these slopes 
may have been more important than on slopes below the 21-011(k) outfall in supplying radionuclides to 
the main channel. Evidence for the importance of such remobilization from slopes is provided by the 
relatively high concentrations of plutonium-239,240 in sediments in LA-1 West that are at least 20 years 
younger than the original discharges (Section 4.2.3.1 ). 
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Figure 4.2-3. Variations in the estimated average cesium-137 and plutonium-239,240 inventories 
in post-1942 channel and overbank facies sediment in the upper Los Alamos Canyon 
reaches. 
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4.2.3.2 Spatial Trends In Radionuclide Inventory 

Data collected in this investigation show that all key radionuclides have their highest inventories in the 
part of upper Los Alamos Canyon closest to their respective source areas and lower inventories in 
downstream reaches (Tables 3.3-3, 3.3-6, and 3.3-9 ). Figure 4.2-3 shows estimated geographic 
variations in the inventories of cesium-137 and plutonium-239,240 in sediment in the upper Los Alamos 
Canyon reaches, including both channel facies and overbank facies sediment. Americium-241, 
plutonium-238, and strontium-90 display trends similar to cesium-137 in having the largest inventory in 
reach LA-2 East, immediately downstream from DP Canyon. The largest plutonium-239,240 inventory is 
in LA-1 West, immediately downstream from Hillside 137 at former TA-1. Because there are relatively 
small differences in the volumes of post-1942 sediment among the different reaches, the geographic 
variations in inventory are similar to the geographic variations in radionuclide concentration shown in 
Figure 4.2.2, although greater variability is seen in the estimated inventory. The largest estimated 
volume of overbank facies sediment in any of the upper Los Alamos Canyon reaches is in LA-1 West 
(Table 4.2-1 ), which, in combination with its relatively high plutonium concentrations, enhances its 
importance as a deposition area for plutonium. The smallest estimated volume of post-1942 overbank 
facies sediment downstream from Hillside 137 is in LA-2 West, which results in a contrast between 
plutonium inventories upstream and downstream from DP Canyon despite the similar plutonium 
concentrations in these two subreaches. 

A significant uncertainty in the conceptual model for contamination in the upper los Alamos Canyon 
watershed is the percent of the total inventories of the key radionuclides contained within post-1942 
sediments along the main stream channel and the percent that resides in other locations between the 
outfalls and the Los Alamos Canyon channel. (Note that this discussion considers only radionuclides 
accessible for surface transport and not the inventories contained in the material disposal areas at T A-21 
or at other sites.) Other potentially important deposition sites for the key radionuclides include hillslopes 
below the outfalls and post-1942 sediments in DP Canyon. Some part of the inventory on the hillslope 
below the 21-011 (k) outfall was excavated during an interim action in 1996 (LANL 1996, 55648), but no 
estimates of either the inventory that was excavated or the remaining inventory are available. Similarly, 
no estimate of the radionuclide inventory within sediment in DP Canyon is available, although 
investigations are currently in progress that will provide this information (LANL 1998, 56919). 

4.3 Fate and Transport of Contaminants 

The fate and transport of COPCs in upper Los Alamos Canyon sediments depend on sediment transport 
processes that will continue to redistribute these COPCs, geochemical characteristics of the COPCs and 
alluvial water, and radioactive decay. The COPC that presents the highest potential risk in upper Los 
Alamos Canyon, cesium-137, has a half-life of 30.2 years, and sediment deposited before 1968 (i.e., the 
c3 unit of LA-2 East) has present concentrations of cesium-137 that are less than half those in the 
original flood layers. Strontium-90 has a similar half-life of 28.6 years and will have experienced a similar 
amount of radioactive decay. Other radionuclides of concern have much longer half-lives and will not 
experience significant decreases in concentration because of radioactive decay over time scales that are 
relevant for evaluating risk (half-lives of 432 years for americium-241 and 24,000 years for plutonium-
239,240}. 
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Figure 4.2-2. Variations in the estimated average cesium-137 and plutonium-239,240 concentration 
in post-1942 channel and overbank facies sediment in the upper Los Alamos Canyon 
reaches. 
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4.2.3 Spatial Trends 

Two key spatial trends in contamination in upper Los Alamos Canyon sediments are an integral part of 
the conceptual model describing contaminants in these sediments: spatial trends in contaminant 
concentration and spatial trends in contaminant inventory. Based on the results of prior investigations 
(e.g., Nyhan et al. 1975, 11746; Graf 1996, 55537), it was expected that contaminant concentrations 
would tend to decrease downstream from the source (LANL 1995, 50290). This component of the 
preliminary conceptual model was confirmed in this investigation, as discussed in Section 4.2.3.1, 
although revision of the conceptual model is necessary in regard to the primary source of the 
plutonium-239,240 in upper Los Alamos Canyon (Hillside 137 in T A-1 instead of the 21-011 [k] outfall). 
Spatial trends in radionuclide inventories in upper Los Alamos Canyon were poorly constrained before 
this investigation, with the exception of a proposed decrease in the inventory of plutonium between DP 
Canyon and state road NM 4 (Graf 1995, 48851; Graf 1996, 55537). Data obtained in this investigation 
confirm this trend for plutonium and show that the inventories of the other key radionuclides also 
decrease between DP Canyon and state road NM 4, as discussed in Section 4.2.3.2. The preliminary 
conceptual model has also been revised to include the plutonium inventory upstream from DP Canyon. 

4.2.3.1 Spatial Trends in Radionuclide Concentration 

Data collected in this investigation demonstrate dear decreases in the concentrations of key radionuclides 
in upper Los Alamos Canyon with progressive distance from the contaminant sources_ Figure 4.2-2 shows 
estimated geographic variations in the average concentrations of cesium-137 and plutonium-239,240 \n 
sediment in the upper Los Alamos Canyon reaches, including both channel facies and overbank facies 
sediment. These average concentrations are derived from the average values presented in Tables 3.3-3, 
3.3-6, and 3.3-9 and are weighted by the estimated volume of sediment in each geomorphic unit. 

Cesium-137 concentrations are highest in reach LA-2 East, immediately downstream from the confluence 
of DP Canyon and Los Alamos Canyon and are much lower downstream in reach LA-3 (Figure 4.2-2). 
Americium-241, plutonium-238, and strontium-90 display similar trends. Additional sources for 
cesium-137 upstream from DP Canyon are suggested by slight elevations of cesium-137 concentrations 
in LA-1 East relative to background values, although the amount of cesium-137 derived from such 
sources is apparently small. 

Plutonium-239,240 concentrations are highest in reach LA-1 West immediately downstream from Hillside 
137 and generally show progressive decreases downstream to LA-3 (Figure 4.2-2). A possible deviation 
from this downstream decrease in plutonium-239,240 concentration is seen at LA-1 East where average 
concentrations are somewhat higher than upstream in LA-1 Central. An increase in plutonium 
concentration in LA-1 East could be related to releases from the south side of TA-21, such as discharges 
from the old laundry. However, the estimated average plutonium-239,240 concentration in LA-1 East is 
biased by a single high value of 19.3 pCilg that was more than three times greater than the next highest 
value (Section 3.3.2.1 ), and this apparent increase in concentration may not be reliable. 

The occurrence of the highest concentrations of plutonium in reach LA-1 West, related to releases from 
former TA-1, was not expected based on the results of prior studies and constitutes a significant revision 
to the conceptual model. Previous reports on plutonium in upper Los Alamos Canyon had indicated that 
releases from the 21-011 (k) outfall into DP Canyon were the primary source of plutonium contained in 
sediments along the main stream channel (e.g., Purtymun 1971, 4795; Nyhan et al. 1975, 11746; Graf 
1996, 55537). Notably, data from this investigation indicate that there is no significant difference in 
average plutonium-239,240 concentrations in either channel facies or overbank facies sediment between 
LA-2 West and LA-2 East (Figure 4.2-2). This similarity in concentration upstream and downstream from 
DP Canyon suggests that plutonium-239,240 is supplied from DP Canyon in similar concentrations to that 
supplied from Los Alamos Canyon upstream from the confluence. 
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As shown in Figure 4.2-1, average cesium-137 concentrations in LA-2 East decreased by an order of 
magnitude between the pre-1968 c3 sediments and the post-1978 c2 sediments. Intermediate age c2b 
sediments have intermediate cesium-137 concentrations, consistent with a progressive decrease over 
time. Strontium-90 also decreased by an order of magnitude over this time period, although strontium-90 
concentration is least in the subsurface c2b sediments; note that this strontium-90 average is based on 
only two samples and may not be reliable. A progressive increase in americium-241 concentration over 
time seen in Figure 4.2-1 can be directly related to the 21-011(k) release history. In Figure 4.2-1 a 
decrease in the concentration of plutonium-239,240 over time is suggested, although average 
concentrations in all units are relatively low (2.3 to 4.7 pCilg); this apparent trend may not be significant. 

Supplemental data on trends in radionuclide concentrations in LA-2 East sediments are provided by 
analyses from the Laboratory's environmental surveillance program (e.g., Environmental Surveillance and 
Compliance Programs 1997, 56684). Analyses from the lower DP Canyon channel (Figure 3.3-10) 
suggest that the concentrations of cesium-1 37; plutonium-239,240; and strontium-90 decreased between 
the mid 1980s, the time of the last effluent releases from 21-011 (k), and 1990. Analyses from the Los 
Alamos Canyon channel immediately downstream from DP Canyon (Figure 3.3-11) also suggest 
decreases in cesium-137 concentration between the 1980s and the 1990s and in plutonium-239,240 
concentration after 1980. These surveillance samples were all collected frOO!l active stream channels and 
may be dominated by coarse sand, although there are no particle size data on fflese samples; variability 
that might be related to varying portions of fine-grained sediment in these samples cannot be evaluated. 

Data collected from reach LA-3 in this investigation indicate decreases in the concentrations of the key 
radionuclides over time in this area close to the Laboratory boundary. Concentrations of americium-241; 
cesium-137; plutonium-238; and plutonium-239,240 are less in the younger c2 sediments than in the 
elder c3 sediments (Table 3.3-8). Isotopic ratios indicate that most of these sediments were deposited 
after 1968, but finer time resolution is not possible. Data from the environmental surveillance station at 
state road NM 4, immediately downstream from reach LA-3, suggest decreases in cesium-137 
concentration between the 1980s and the 1990s (Figure. 3.3-16), but no trends are suggested in the 
concentrations of other radionuclides. 

Data collected from reach LA-1 in this investigation. contrast with data from downstream reaches in 
providing no evidence for changes in radionuclide concentrations over time. The key radionuclide in LA-1, 
plutonium-239,240, has its maximum sample result in LA-1 West, close to the Hillside 137 contaminant 
source in former TA-1, in sediments deposited after 1974 (Section 3.3.2.2). The release history from TA-1 
is not well constrained, but the buildings that contributed contaminants to Hillside 137 were vacated by 
the mid 1950s; therefore, plutonium-239,240 concentrations in LA-1 West were relatively high at least 20 
years after the last releases. Although the reason for these unexpected results are not certain, one 
possibility is that much of the plutonium-239,240 released onto Hillside 137 between the mid 1940s and 
the mid 1950s was stored on the hillslope itself instead of reaching the main stream channel, and that this 
plutonium has been slowly transported to the channel over a period of decades associated with surface 
runoff and erosion on the hillside. If this hypothesis is correct, then erosion on Hillside 137 may have 
continued to provide plutonium-239,240 to the main channel at similar rates up to the present. 

In summary, available data on radionuclides in the sediments of upper Los Alamos Canyon indicate that 
concentrations in LA-3 near the Laboratory boundary have decreased during the past 30 years. Because 
effluent releases stopped more than 10 years ago and concentrations in sediments in LA-2 East closer to 
the source have also generally been decreasing over time, there is no reason to expect concentrations at 
the Laboratory boundary to increase in the future. 
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Figure 4.2-1. Estimated variations over time In average radionuclide concentration in overbank sediments in LA-2 East. 
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TABLE 4.2-1 (continued) 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF UPPER LOS ALAMOS CANYON REACHES 

Part 2 continued 

Estimated Total Estimated Total Estimated Estimated Estimated Estimated Estimated 
Inventory, Inventory, Estimated Average Average Inventory Inventory Inventory 
Channel Overbank Total Concentration in Concentration in Susceptible to Susceptible to Susceptible to 
Facies Facies Inventory Post-1942 Post-1942 Remobllization Remobilization Remobilization 

(Sampled (Sampled (Sampled Channel Facies Overbank Facies (Sampled (Unsampied (Sampled 
Reaches) Reaches) Reaches) Deposits Deposits Reaches) Reaches) Reaches) 

Reach (mCilkm) (mCilkm) (mCIJkm) (pCUg) (pCUg) (mCi) (mCi) (mCIJkm) 

Plutonium-239,240 

LA-1 Far West 0.0 0.1 0.1 0.00 0.03 0.0 0.2 0.0 

LA-1 unsampled 0.03 0.38 0.1 0.5 

LA-1 West+ 0.1 0.8 0.9 0.3 

LA-1 unsampled 0.39 4.59 5.3 14.4 

LA-1 West 0.8 16.8 17.6 

LA-1 unsampied 10.6 

LA-1 Central 0.4 5.6 6.0 0.22 2.86 1.6 4.2 

LA-1 unsampled 1.9 

LA-1 East 1.1 12.4 13.4 0.54 4.04 2.0 4.6 

LA-1 to LA-2 5.5 

LA-2 West 1.7 3.5 5.2 0.62 2.19 0.6 2.8 

LA-2 East 1.2 6.0 7.2 0.49 2.17 4.7 6.9 

LA-2 to LA-3 12.7 

LA-3 0.6 2.1 2.7 0.37 1.08 1.2 2.6 

LA-3 to Pueblo 4.0 

Total Plutonlum-239,240 15.4 35.2 
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TABLE 4.2-1 (continued} 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF UPPER LOS ALAMOS CANYON REACHES 

Part 2 

Estimated Total Estimated Total Estimated Estimated Estimated Estimated Estimated 
Inventory, Inventory, Estimated Average Average Inventory Inventory Inventory 
Channel Overbank Total Concentration In Concentration In Susceptible to Susceptible to Susceptible to 
Facies Facies Inventory Post-1942 Post-1942 Remobillzatlon Remoblllzation Remobilizatlon 

(Sampled (Sampled (Sampled Channel Facies Overbank Facies (Sampled (Unsampled (Sampled 
Reaches) Reaches) Reaches) Deposits Deposits Reaches) Reaches) Reaches) 

Reach (mCIIkm) (mCIIkm) (mCIIkm) (pCI/g) (pCI/g) (mCi) (mCi) (mCIIkm) 

Ceslum-137 

LA-1 Far West 0.1 0.3 0.4 0.00 0.10 0.0 0.2 

LA-1 unsampled 0.1 
LA·1 West+ 0.1 0.4 0.5 0.05 0.20 0.0 0.3 

LA-1 unsampled 0.0 

LA-1 West 0.2 1.3 1.5 0.10 0.29 0.3 0.8 

LA-1 unsampled 1.0 

LA-1 Central 0.3 1.1 1.4 0.16 0.58 0.4 0.9 

LA-1 unsampled 0.8 

LA-1 East 0.4 3.8 4.2 0.20 1.44 1.1 2.5 

LA-1 to LA-2 2.5 

LA-2 West 0.7 0.7 0.8 0.24 0.74 0.2 0.8 
-

LA-2 East 18.3 46.4 64.7 7.73 17.17 . 41.1 60.4 

LA-2 to LA-3 98.3 

LA-3 3.7 10.2 13.9 2.14 5.30 5.9 13.30 

LA-3 to Pueblo 20.3 

Total Ceslum-137 48.9 123.1 
---- ---- --
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TABLE 4.2-1 (continued) 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF UPPER LOS ALAMOS CANYON REACHES 
-~--

Part 1 continued 

Approx. Approx. Distance Approx. Approx. Estimated Estimated Estimated Total Estimated Total 
Stream From Los Alamos Length Length Volume of Post- Volume of Post- Inventory Inventory 

Elevation, Canyon Bridge, Sampled Unsampled 1942 Channel 1942 Overbank (Sampled (Unsampled 
Upstream End Upstream End Reach Reach Facies Sediment Facies Sediment Reaches) Reaches) 

Reach (ft) (km)" (km) (km) (m3/km) (m3/km) (mCi) (mCi)b 

Plutonium-239,240 

LA-1 Far West 7057 0.92 0.11 3364 1218 0.0 

LA-1 unsampled 7050 1.03 0.43 0.1 

LA-1 West+ 7005 1.46 0.14 2286 2236 0.1 

LA-1 unsampled 6993 1.60 0.04 0.4 

LA-1 West 6989 1.64 0.37 3541 3830 6.5 

LA-1 unsampled 6957 2.01 1.14 13.5 

LA-1 Central 6850 3.15 0.39 2892 1956 2.4 

LA-1 unsampled 6810 3.54 0.44 4.3 

LA-1 East 6774 3.98 0.43 3216 3116 5.8 

LA-1 to LA-2 6738 4.41 1.49 13.9 

LA-2 West 6630 5.90 0.21 4448 1748 1.1 

LA-2 East 6614 6.11 0.68 3847 3090 4.9 

LA-2 to LA-3 6567 6.79 2.67 13.2 

LA-3 6396 9.46 0.44 2782 2116 1.2 

LA-3 to Pueblo 6370 9.90 1.53 4.2 

Total Plutonium-239,240 2.77 7.74 22.0 49.5 

a. Approximate distances from Los Alamos Canyon bridge measured along the stream channel as depleted on 1:1200 scale FIMAD maps with 2-ft contour Intervals 

b. Preliminary estimate of inventory In unsampled reaches assumes either average Inventories (mCI/km) of bounding sampled reaches, or same Inventory as adjacent reach 
near major tributary junctions 
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TABLE 4.2·1 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF UPPER LOS ALAMOS CANYON REACHES 

Part 1 

Approx. Approx. Distance Approx. Approx. Estimated Estimated Estimated Total Estimated Total 
Stream from Los Alamos Length Length Volume of Post· Volume of Post· Inventory Inventory 

Elevation, Canyon Bridge Sampled Unsampled 1942 Channel 1942 Overbank Sampled Unsampled 
Upstream End Upstream End • Reach Reach Facies Sediment Facies Sediment Reaches Reaches 

Reach (ft) (km) (km) (km) (m31km) (m31km) (mCI) (mCI)b 

Ceslum-137 

LA-1 Far West 7057 0.92 0.11 3364 1218 0.0 

LA·1 unsampled 7050 1.03 0.43 0.0 

LA-1 West+ 7005 1.46 0.14 2286 2236 0.1 

LA-1 unsampled 6993 1.60 0.04 0.0 

LA-1 West 6989 1.64 0.37 3541 3830 0.6 

LA-1 unsampled 6957 2.01 1.14 1.7 

LA-1 Central 6850 3.15 0.39 2892 1956 0.6 

LA-1 unsampled 6810 3.54 0.44 1.2 

LA-1 East 6774 3.98 0.43 3216 3116 1.8 

LA-1 to LA-2 6738 4.41 1.49 3.7 

LA-2 West 6630 5.90 0.21 4448 1748 0.3 

LA-2 East 6614 6.11 0.68 3847 3090 44.0 

LA-2 to LA-3 6567 6.79 2.67 104.9 

LA-3 6396 9.46 0.44 2782 2116 6.1 

LA·3 to Pueblo 6370 9.90 1.53 21.2 

Total Ceslum-137 2.77 7.74 53.4 132.8 

a. Approximate distances from Los Alamos Canyon bridge measured along the stream channel as depleted on 1:1200 scale FIMAD maps with 2-ft contour Intervals 

b. Preliminary estimate of Inventory In unsampled reaches assumes either average Inventories (mCIIkrn) of bounding sampled reaches or same Inventory as adjacent reach 
near major tributary junctions 
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Revised Conceptual Model Section 4.0 

finding the highest concentrations of plutonium-239,240 upstream from DP Canyon, indicating that the 
21-011 (k) outfall was not the most important source for plutonium in upper Los Alamos Canyon as was 
previously believed. Variations in contaminant concentration as pertains to evaluating risk and 
understanding important transport processes are discussed in the following sections. 

4.2.1 Relations to Particle Size Variations 

Variations in particle size characteristics between sediment deposits of similar age have a major influence 
on vertical and horizontal variations in contaminant concentrations in upper Los Alamos Canyon and also 
have important implications for evaluating risk. In every reach, the maximum and average concentrations 
of the key radionuclides are higher in the relatively fine-grained overbank facies sediment deposits than in 
associated coarse-grained channel facies sediment deposits, as discussed in Section 3.3. Although the 
data sets for other COPCs such as mercury and PCBs are smaller, the highest concentrations of these 
COPCs also occur in the relatively fine-grained overbank facies sediment deposits. Within sediments of 
similar age in each reach, trends of increasing radionuclide concentration with increasing percentages of 
clay-sized particles and/or silt and clay particles are also evident (Section 3.3 and Appendix 8-3), which 
explains some of the variation in radionuclide concentration within sediments in a reach. 

The higher radionuclide concentrations in overbank facies sediment are also apparent in volume-weighted 
averages that combine data from all units in each reach, shown for cesium-137 and plutonium-239,240 in 
Table 4.2-1. Thus, the results of this investigation are consistent with previous investigations that showed 
the influence of particle size variations on contaminant concentrations (e.g., Nyhan et al. 1976, 11747) and 
support the collection of data on particle size distribution in sediment samples to understand the basis for 
variations in contamination. Importantly, contaminant concentrations in the respirable fraction (<10 micron 
size fraction, including fine silt and clay-sized particles) will be higher than those measured in a bulk 
sediment sample where less than 20% of the material is within this size range. The smaller size fractions 
will also be more likely to adhere to skin and potentially be ingested. 

4.2.2 Age Trends 

Evidence for trends in contaminant concentrations over time varies among the different key radionuclide 
contaminants in upper Los Alamos Canyon. Data obtained in this investigation show clear decreases in 
the concentrations of cesium-137 and strontium-90 during the last several decades, and the largest 
variations in the concentrations of these radionuclides can be attributed to differences in the age of the 
sampled sediment deposits. These decreases are too large to be attributable to radioactive decay, and 
instead they record dilution by the mixing with sediment containing lower radionuclide concentrations. 
Americium-241 and plutonium-238 concentration also vary with sediment age but are largely controlled by 
variations in releases from the 21-011 (k) outfall, and trends that are related to sediment transport 
processes are less clear for these radionuclides. Evidence pertaining to plutonium-239,240 is less 
conclusive, with possible decreases in concentration over time seen in data from some areas, but with no 
trend being apparent in others. 

The strongest relations between sediment age and radionuclide concentration were obtained in reach 
LA-2 East immediately downstream from DP Canyon using age control provided by variations in the ratios 
of different isotopes released from the 21-011 (k) outfall (discussed in Sections 3.3.1.5 and 3.3.3.2). 
Figure 4.2-1 shows the average concentration of key radionuclides in overbank facies sediment from 
LA-2 East as a function of approximate sediment age. Based on isotopic ratios and the release history of 
21-011 (k), overbank sediments from the c3 unit are inferred to have been deposited between 1956 and 
1968; subsurface sediments from the c2b unit are inferred to have been deposited between 1968 and 
1978; and typical sediments in the c2 unit are inferred to have been deposited after 1978. 

September 1998 4-6 Upper Los Alamos Canyon Reach Report 



Section 4.0 Revised Conceptual Model 

upstream from Hillside 137 at former TA-1, and the highest value for Aroclor-1260 was obtained more 
than 2 km downstream in reach l.A-1 East. None of the organic COPCs are collocated with radionuclide 
or inorganic COPCs, suggesting different sources for the different suites of COPCs, including sources 
upstream from all PRSs at former TA-1. 

4.1.2 Horizontal and Vertical Extent 

The horizontal and vertical extent of contaminated sediments in upper Los Alamos Canyon have been 
defined using a combination of geomorphic mapping, field radiological measurements, and analytical 
results from sediment sampling in reaches LA-1, LA-2, and LA-3. Various radionuclide contaminants have 
been distributed by floods along the full length of upper Los Alamos Canyon downstream from former 
TA-1, a stream distance of approximately 10 km. Floods have also distributed contaminants laterally 
across the canyon floor in a belt that varies in width from less than 5 m to at least 25 m; these variations 
in width depend on the local morphology of the canyon floor. The area inundated by post-1942 floods 
averages 9 to 15 m wide in l.A-1, LA-2, and LA-3 (Section 2.3). 

The vertical extent of contamination in upper Los Alamos Canyon sediments ranges from depths of less 
than 5 em to at least 1.5 m. The thinnest layers of contaminated sediment occur on floodplains that were 
probably only briefly inundated by one or more floods since 1942. In contrast, areas of active and 
abandoned post-1942 channels are commonly underlain by at least 0.5 to 1.0 m of sediment containing 
radionuclides above background values. The thicknesses of the relatively fine-grained overbank facies 
sediment, where contaminant concentrations are highest. is generatly well constrained by both field 
evidence and analytical results. The vertical extent of contaminants in the coarser-grained channel facies 
sediment, where contaminant concentrations are lower, is not constrained by sediment sampling because 
it was not practical to sample at depth because of the coarse rocky nature of these deposits. However, 
contaminants could be present through the full thickness of the alluvium below the active and abandoned 
channels associated with both the translocation of contaminants adsorbed to sediment particles or 
organic colloids and with the transport of contaminants in solution. Evidence for translocation of 
contaminants adsorbed to sediment particles or organic colloids has been obtained in Pueblo Canyon 
(Reneau et al. 1998, 59159), and the same processes should be effective in upper Los Alamos Canyon. 
The transport of contaminants in solution, including chromium, strontium-90, and tritium, is shown by their 
occurrence in alluvial groundwater in upper Los Alamos Canyon (Longmire et al. 1996, 54168); strontium
go has also been reported in solution in storm water samples (e.g., Dale 1996, 58930). The thickness of 
alluvium in upper Los Alamos Canyon has been reported at approximately 2 to 6 m (Purtymun 1995, 
45344), providing an upper limit to the vertical extent of contaminated sediments. However, 
concentrations of sediment-bound contaminants in the channel facies sediment probably decrease with 
depth, as observed in Pueblo Canyon, and it is probable that only a small percentage of the total 
contaminant inventory is contained within these deep sediments. Concentrations of soluble contaminants 
such as strontium-90 should also be relatively low in sediments below the water table except in areas 
near TA-2 where strontium-90 was directly discharged into alluvium at a leach field (PRS 02-009). 

4.2 Variations in Contamination 

The present distribution of most COPCs and variations in contaminant concentration in upper Los Alamos 
Canyon sediments are largely controlled by sediment transport processes that have been operating 
during the past 55 years. Thus, sediment transport processes also affect spatial variations in any present 
or future risk that may be associated with these contaminants. Key components of the preliminary 
conceptual model that have been confirmed by this investigation include the occurrence of the highest 
concentrations of radionuclides in areas closest to the source, in relatively fine-grained sediment 
deposits, and in relatively old sediments (pre-1968). A major revision to the conceptual model involved 
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Revised Conceptual Model Section 4.0 

Six uranium and thorium isotopes were identified as COPCs in sediment samples from upper Los Alamos 
Canyon at relatively low levels above background. Both uranium-235 and isotopes in the uranium-238 
decay chain (thorium-230, uranium-234, and uranium-238) are at least partially correlated with cesium-
137, suggesting a primary source in the DP Canyon watershed. However, the maximum uranium-234 and 
uranium-238 concentrations are in a sample upstream from DP Canyon, indicating multiple sources for 
these isotopes. Isotopes in the thorium-232 decay chain (thorium-228 and thorium-232) are not correlated 
with cesium-137 and have maximum values downstream in reach LA-3; a laboratory bias is suspected for 
these results (Section 3.2.2). 

Cobalt-60 was detected in five samples, with the four highest collected from reach LA-3 and the fifth from 
reach LA-2 East. The higher frequency of detects and the higher values from lA-3 are consistent with 
known releases from TA-53 (LANL 1998, 57666). Cobalt-60 does not have a background value, and the 
detection limit is used as a surrogate background level. Cobalt-60 is present only at low levels above 
detection limits in upper Los Alamos Canyon sediment samples, indicating that only small amounts of this 
radionuclide are present along the stream channel. However, samples have not been collected in the part 
of upper Los Alamos Canyon closest to the tributary drainage from TA-53, and cobalt-60 concentrations 
may be higher upstream from LA-3. Notably, this radionuclide has a short half-life of 5.3 years, and 
cobalt-60 concentrations will decrease relatively rapidly because of radioactive decay. 

Two other radionuclide COPCs, cesium-134 and europium-152, had a very low frequency of detects. 
These radionuclides also do not have background values, and the detection limits are used as surrogate 
background levels. The detected results are within the range of nondetected results, and these data are 
not conclusive as to whether they represent releases into upper Los Alamos Canyon. These 
radionuclides also have relatively short half-lives (2.1 years for cesium-134 and 14 years for europium-
152) and, if they represent releases from the Laboratory, they will decay relatively rapidly to values below 
the detection limit. 

Inorganic chemicals identified as COPCs in this investigation include antimony, cadmium, chromium, 
copper, lead, mercury, selenium, silver, uranium, and zinc (Table 4.1-1 ). Most detected concentrations of 
these metals are less than background values, indicating that contaminant releases were relatively small. 
Seven of these inorganic COPCs appear to be correlated with either cesium-137, which suggests primary 
releases at the 21-011 (k) outfall in DP Canyon, or with plutonium-239,240, which suggests primary releases 
upstream from DP Canyon. Chromium and uranium appear to be correlated with cesium-137, and copper, 
lead, mercury, silver, and zinc appear to be correlated with plutonium-239,240. Both copper and lead were 
detected above background values in LA-1 Far West, upstream from all PASs at former TA-1, suggesting 
either releases from unidentified PRSs farther upstream or other sources such as residential areas in the 
Los Alamos townsite or road runoff. The other three inorganic COPCs (antimony, cadmium, and selenium) 
were not detected with sufficient frequency to draw conclusions about potential contaminant releases. 

Twenty-three organic chemicals were identified as COPCs in this investigation (Table 4.1-1 ), as 
discussed in Section 3, but reported concentrations for all these analytes are relatively low, and their 
origin and distribution in upper Los Alamos Canyon sediments are uncertain. Interpretation of the organic 
chemical data is limited by poor spatial coverage of analyses, particularly because quality assurance and 
quality control problems forced all organic chemical data from reach LA-3 to be rejected (Appendix 
C-4.0). In addition, no semivolatile organic chemical analyses were obtained in reach LA-1, and 
geographic variations in contamination can be examined only for polychlorinated biphenyls (PCBs) and 
pesticides. PCBs and pesticides were detected in all subreaches in LA-1 and LA-2, and available data do 
not show any consistent geographic variations in these COPCs; instead, these data suggest multiple 
sources. For example, the highest value for the PCB Aroclor-1254 was obtained from reach LA-1 West+, 
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TABLE 4.1-1 (continued) 

SUMMARY OF UPPER LOS ALAMOS CANYON COPCs 

COPC Background Value or Sub reach Geomorphic Unit and 
and Estimated Maximum with Sediment Facies with 

Units Quantllalion Limit Result" Maximum Result" Maximum Result" 

Organic Chemicals (mg/kg) 

Aroclor-1254 0.033 1.5 LA-1 West+ c3, overbank 

Aroclor-1260 0.033 1 LA-1 East c3, overbank 

a-Chlordane 0.0165 0.0072 LA-1 West c2, overbank 

-y-Chlordane 0.0165 0.0068 LA-1 West c2, overbank 

4,4'-DDE 0.033 0.033 LA-2 East c3, overbank 

4,4'-DDT 0.033 0.048 LA-1 Central c3, overbank 

Acenaphthene 0.33 0.26 [0.355] LA-2 East c2, overbank 

Anthracene 0.33 0.096 [0.34] DP Canyon [LA-3] c2b, overbank 

Benz(a)anthracene 0.33 0.368 LA-2 East c2, overbank 

Benzo(a)pyrene 0.33 0.655 LA-2 East c2b, overbank 

Benzo(b )fluoranthene 0.33 0.622 LA-2 East c2, overbank 

Benzo(g,h,i)perylene 0.33 0.298 (0.47] LA-2 East c2b, overbank 

Benzo(k)fluoranthene 0.33 0.36 LA-3 c2, overbank 

Chrysene 0.33 0.41 LA-2 East c2, overbank 

Dibenz(a,h)anthracene 0.33 0.029 [0.38] LA-2 East [LA-2 W] c2, overbank 

Dibenzofuran 0.33 0.036 [0.355] DP Canyon [LA-2 E) c2b, overbank 

Di-n-butylphthalate 0.33 0.055 [0.34] DP Canyon, LA-2 E c2, c2b, overbank 

Fluoranthene 0.33 0.725 LA-2 East c2, overbank 

Fluorene 0.33 0.066 [0.0355] DP Canyon c2b, overbank 

lndeno(1,2,3-cd)pyrene 0.33 0.341 LA-2 East c2b, overbank 

Naphthalene 0.33 0.2 [0.355] LA-2 West [LA-2 E) c2 overbank 

Phenanthrene 0.33 0.432 DP Canyon c2b, overbank 

Pyrena 0.33 0.589 LA-2 East c2b, overbank 

a. Values In brackets Indicate that the maximum result is reported as a nondetect. 

I b. nps = nonpolnt sources 

Inferred 
Primary 

Source( a) 

Unknown (multiple sources? npsb?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 
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COPC 
and 

Units 

Radionuclides (pCi/g) 

Americium-241 

Cesium-134 

Cesium-137 

Cobalt-60 

Europium-152 

Plutonium-238 

Piutonium-239,240 

Stronlium-90 

Thorium-228 

Thorium-230 

Thorium-232 

Tritium 

Uranium-234 

Uranium-235 

Uranium-238 

Inorganic Chemicals (mglkg) 

Antimony 

Cadmium 

Chromium, total 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Uranium, total 

Zinc 

TABLE 4.1-1 

SUMMARYOFUPPERLOSALAMOSCANYONCOPCs 

Background Value or Sub reach Geomorphic Unit and 
Estimated Maximum with Sediment Facies with 

Quantltatlon Limit Result* Maximum Result* Maximum Result* 

0.04 28 LA-2 East c2, overbank 

0.14 0.18 LA-2 East c1, channel 

0.90 192.31 LA-2 East c3, overbank 

0.206 LA-3 c2, overbank 

0.59 0.525 [0.59] LA-3 c2, overbank 

0.006 2.01 LA-2 East c2b, overbank ' 

0.068 19.3 LA-1 East f1, overbank 

1.03 39.56 LA-2 East c3, overbank 

2.28 2.9 LA-3 c2, overbank 

2.29 2.61 LA-3 c2, overbank 

2.33 2.64 LA-3 c2, overbank 

0.093 0.143 [0.454] DP Canyon [LA-2 W] c2b, overbank 

2.59 2.6 LA-2 West c2, overbank 

0.2 0.186 LA-2 East c2, overbank 

2.29 2.52 LA-2 West c2, overbank 

0.83 0.5 (9.2) LA-1 Central (LA-1 W] c3, overbank 

0.4 0.89 LA-2 East c2, overbank 

10.5 38.4 LA-2 East c3, overbank 

11.2 23.8 LA·1 East f1, overbank 

19.7 61.9 LA-2 East c3, overbank 

0.1 0.31 LA-2 West c2, overbank 

0.3 0.65 [1.4] LA-2 East c3, overbank 

1.0 15.8 LA-2 West c2, overbank 

6.99 6.9 LA-2 West f1, overbank 

60.2 90.5 LA-2 East c3, overbank 

'Values In brackets Indicate that the maximum result Is reported as a nondetect. 
---

Inferred 
Primary 

Source(s) 

21-011(k) 

Unknown, possibly background 

21-011 (k) 

TA-53 

Unknown, possibly background 

21-011(k) 

TA-1, TA-21 

21-011 (k) 

TA-21, TA-1 

Unknown, possibly background (?) 

Unknown, possibly background (?) 

21-011(k) 

TA-21, TA-1 

TA-21, TA-1 

TA-21, TA-1 

Possibly background 

Unknown 

21-011 (k), plus other sources 

TA-21, plus other sources 

TA-1, TA-21, and other sources 

TA-1, TA-21 

Possibly background 

TA-1, TA-21 

21-011 (k), plus other sources 

21-011(k), plus other sources 
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Section 4.0 Revised Conceptual Model 

4.0 REVISED CONCEPTUAL MODEL 

A key part of the technical approach for the evaluation of contamination in upper Los Alamos Canyon 
sediments, as presented in Chapter 5 of the work plan (LANL 1995, 50290), involved the collection of 
data to test hypotheses concerning the nature, distribution, and transport of contaminants associated with 
sediment. These hypotheses comprise components of a preliminary conceptual model and were 
developed based on results of prior investigations in upper Los Alamos Canyon and elsewhere, as 
discussed in Section 4.2 of the work plan. Because of the significant length of canyon floor affected by the 
transport and deposition of contaminated sediments and because of the complexity of sediment transport 
processes that have been operating since 1942, the validation and refinement of this conceptual model is 
necessary to perform a defensible quantitative evaluation of risk in the sampled reaches, to qualitatively 
evaluate risk in intervening unsampled areas, and to evaluate the future redistribution of contaminants 
and associated impacts. 

This section presents the current conceptual model of contamination in upper Los Alamos Canyon 
sediments, which has been revised and refined from the preliminary conceptual model presented in 
Section 4.2 of the work plan (LANL 1995, 50290) based on the results of the investigations in reaches 
LA-1, LA-2, and LA-3 as discussed in Sections 2 and 3 of this report. This conceptual model includes 
discussions of the general nature and extent of contamination within the sediments, controlling factors for 
present-day contaminant distribution and variations in contaminant levels, geomorphic processes that 
redistribute these contaminants, and inferences about the fate and future transport oi these contaminants. 

4.1 Nature and Extent of Contamination 

4.1.1 Analytes above Background Values 

Forty-eight analytes are present within the sediments in upper Los Alamos Canyon at levels above or 
potentially above background values and are considered to be chemicals of potential concern (COPCs), 
as discussed in Section 3.2 and summarized in Table 4.1-1. The most significant contaminants are 
radionuclides that are associated with known effluent releases from the 21-011 (k) outfall at Technical 
Area (T A) -21 into DP Canyon. Americium-241, cesium-137, plutonium-238, strontium-90, and tritium 
were all identified as COPCs in this investigation and have their primary source within the DP Canyon 
watershed, consistent with data from effluents at 21-011 (k). Plutonium-239,240 was also released from 
21-011 (k), but its geographic distribution indicates that its primary source in the upper Los Alamos 
Canyon watershed was discharges from former TA-1 at Hillside 137, upstream from DP Canyon. 
Discharges from a laundry at TA-21 directly into Los Alamos Canyon were an additional source of 
plutonium-239,240 upstream from DP Canyon. 

It is notable that cesium-137 and strontium-90 were both expected to be present as COPCs upstream 
from DP Canyon based on data from potential release sites (PRSs) at TA-2 (investigations described in 
LANL 1995, 52974) and on the presence of strontium-90 in alluvial groundwater downstream from TA-2 
(Longmire et al. 1996, 54168). However, available data indicate that cesium-137 is present only at low 
concentrations above the background value and that strontium-90 is not a COPC in surface sediments 
upstream from DP Canyon. Strontium-90 was not found above the background value in sediment 
samples collected in reach LA-1 Central downstream from TA-2 either in this investigation or in prior 
Environmental Restoration Project investigations (LANL 1995, 52974), and some anomalous results 
above the background value from LA-2 West samples in this investigation could not be replicated upon 
resampling (Section 3.3.1.6}. The strontium-90 in alluvial groundwater upstream from DP Canyon is 
apparently derived from contaminants in deeper alluvium at a leach field (PAS 02-009), and surface 
sediments are not contaminated with strontium-90. 
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The estimated inventories of americium-241 and plutonium-239,240 show similar distributions in LA-3, 
with 85% and 77% being contained within the fine-grained overbank facies sediment deposits, 
respectively (Table 3.3-9). The most important geomorphic unit for each is c3, which contains an 
estimated 76% of their inventories. The estimated americium-241 inventory in LA-3 is 4.3 mCi/km, or 23% 
of that estimated in LA-2 East. The estimated plutonium-239,240 inventory is 2.7 mCi/km, or 38% of that 
estimated in LA-2 East. Virtually all the estimated inventories for americium-241 and plutonium-239,240 
(97 to 98%), are contained within units that are judged to be susceptible to remobilization. 
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Figure 3.3-17. Scatter plots of radionuclide concentration against silt and clay content for all 
samples from the c1, c2, and c3 units in LA-3. 

3.3.4.3 Contaminant Inventory 

The estimated cesium-137 inventory in LA-3 is 13.9 mCi/km (Table 3.3-9), which is 22% of the estimated 
inventory in LA-2 East. Most of the estimated inventory, 74%, is contained within the relatively fine
grained overbank facies sediment deposits. The most important geomorphic unit is c3, which contains an 
estimated 68% of the cesium-137 in LA-3. Most of the estimated cesium-137 inventory in LA-3, 96%, is 
located in geomorphic units that are close to the active channel and are judged to be susceptible to 
remobilization during the next 50 years. 

The estimated strontium-90 inventory in LA-3, 3.4 mCi/km (Table 3.3-9), is 21% of the estimated 
inventory in LA-2 East. This percentage is very similar to that estimated for cesium-137, consistent with 
the general collocation of these radionuclides, although the apparent distribution of strontium-90 in LA-3 
differs in part from cesium-137 because there is not a perfect correlation between these two 
radionuclides. In particular, the available data indicate that only approximately 3% of the strontium-90 is 
contained within coarse-grained channel facies sediment, contrasting with the estimated 26% for 
cesium-137, reflecting lower strontium/cesium ratios in the coarse-grained sediment than in the fine
grained sediment. The c2 unit is also relatively more important for strontium-90 than cesium-137 in the 
estimated inventory, but the c2 estimate is biased by a single high strontium-90 value and therefore may 
not be reliable. Most of the estimated strontium-90 inventory (91 %) is contained within units that are 
judged to be susceptible to remobilization. 
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Figure 3.3-16. Relation of the concentrations of cesium-137 and plutonium-239,240 from active 
channel sediment samples collected from reach LA-3. 
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3.3.4.2 Age and Particle Size Relations 

General time-dependent trends in contaminant concentration in LA-3 are provided by comparison of 
overbank facies sediments in the older, higher c3 unit and texturally similar sediments in the lower, 
younger c2 unit. Concentrations of americium-241, cesium-137, plutonium-238, and plutonium-239,240 in 
the c2 unit are each present at levels only 29 to 42% of that in the c3 unit, documenting general 
decreases over time. The plutonium 239/238 and cesium/americium isotopic ratios both indicate that the 
typical sediment in both units is related to overbank sediments in the c2 and c2b units of LA-2 East 
(Section 3.3.4.2) and are thus younger than 1968. Only a few samples have isotopic ratios indicative of 
post-1942 pre-1968 sediments (e.g., sample locations LA-0109, LA-0115, and LA-0118, Figures 3.3-13 
and 3.3-15), and concentrations of the key radionuclides in these layers are relatively low. 

Vertical variations in radionuclide concentrations also provide some evidence for decreases in 
contaminant concentration during the past several decades. For example, the highest concentrations of 
all key radionuclides in the c2 unit are from subsurface layers, and shallower younger sediment layers 
that have similar particle size characteristics have lower concentrations (Figure 3.3-14). Samples from 
the c3 unit at location LA-011 0 also show increases in radionuclide concentration with depth that 
suggest decreases over time (Figure 3.3-13), although at other sites such relations are not clearly 
displayed. 

Additional data on possible time-dependent trends in radionuclide concentrations in LA-3 sediments are 
available from samples collected from the environmental surveillance sampling station at state road NM 
4 immediately downstream of LA-3 that dates back to 1970 (e.g., Environmental Surveillance and 
Compliance Programs 1997, 56684) (Figure 3.3-16). Large amounts of variability are seen in this data 
set, although decreases in the concentration of cesium-137 are suggested. Specifically, all samples 
collected between 1989 and 1997, including samples from this investigation, have concentrations of 
cesium-137 less than 2 pCi/g, whereas most samples collected before 1989 have concentrations greater 
than 2 pCi/g. The trends suggested by these data are greater than what would occur because of the 
radioactive decay of cesium-137, although such decay would have decreased cesium-137 
concentrations by half since 1968. Data on plutonium-239,240 are less conclusive in terms of possible 
trends over time, and most samples from the 1970s have concentrations similar to samples from the 
1990s (Figure 3.3-16). 

Scatter plots of the concentrations of americium-241; cesium-137; plutonium-239,240; and strontium-90 
versus particle size in LA-3 indicate that radionuclide concentration generally increases with decreasing 
particle size, as seen in LA-1 and LA-2 (Figures 83-10 to 83-13). Figure 3.3-17 shows the relations of the 
concentrations of each of these radio nuclides to silt and clay content for all samples from the c1, c2, and 
c3 units, illustrating both the similarity in trends between different radionuclides and also differences 
between geomorphic units. Specifically, for samples with similar silt and clay content, the older c3 
sediment tends to have higher radionuclide concentrations than younger c2 sediment, which is consistent 
with contaminant concentrations declining over time. The only exception is strontium-90, where the 
highest concentration was obtained from a c2 sample with relatively low silt and clay content (sample 
04LA-97-0134, 29% silt and clay). The reason for this discrepancy is not certain, although strontium-90 
has a higher solubility than the other radionuclides and hence may have a different (but as yet undefined) 
transport history. 
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TABLE 3.3-8 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-3 

Geomorphic Unit Am-241 Median Median 
and Summary (gamma spec) Cs-137 Pu-238 Pu-239,240 Sr-90 Particle Particle 

Sediment Facies Statistic (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) Size Class• Size(mm) 

c3 channel average 0.50 3.26 0.039 0.66 0.09 ms 0.475 
std. dev. 0.40 2.77 0.013 0.47 0.29 
maximum 0.87 6.70 0.048 1.20 0.31 
minimum 0.06 0.31 0.025 0.31 -0.24 
median 0.71 4.12 0.045 0.47 0.20 
n 5 5 3 3 3 

f1 overbank average 0.55 3.54 NAd NA NA fs 0.166 
and channel std. dev. 0.77 2.89 NA NA NA 

maximum 2.25 8.86 NA NA NA 
minimum -0.02 0.99 NA NA NA 
median 0.29 2.13 NA NA NA 
n 7 7 0 0 0 

f2 overbank average -0.004 0.363 -0.002 0.161 NA fs 0.152 

std. dev. 0.030 0.284 0.001 0.133 NA 
max 0.017 0.563 -0.001 0.255 NA 
min -0.025 0.162 -0.003 0.067 NA 
median -0.004 0.363 -0.002 0.161 NA 
n 2 2 2 2 0 

background?' average 0.022 0.063 NA NA NA fs 0.228 

std. dev. 0.018 0.017 NA NA NA 
max 0.034 0.075 NA NA NA 
min 0.009 0.051 NA NA NA 
median 0.022 0.063 NA NA NA 
n 2 2 0 0 0 

a. ms = medium sand, fs = fine sand 

b. sl =sandy loam, s =sand, g = ~20% gravel 

c. These ratios calculated only for samples or paired samples from same sediment layer that have both analyses. 

d. NA = not analyzed 

e. N/A =not applicable 

f. Samples Inferred to represent background have <0.1 pCi!g Cs-137 and are from subsurface layers in the f1 unit. 
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TABLE 3.3-8 

SUMMARY OF BINNED ANALYSES IN REACH LA-3 

Geomorphic Unit Am·241 Median Median 
and Summary (gamma spec) Cs·137 Pu·238 Pu-239,240 Sr·90 Particle Particle 

Sediment Facies Statistic (pCi/g) (pCVg) (pCi/g) (pCi/g) (pCi/g) Size Class• Size(mm) 

c1 channel average 0.18 1.03 0.021 0.082 ·0.020 cs 0.817 

std. dev. 0.13 0.54 N/Ad N/A N/A 
maximum 0.32 1.66 N/A N/A N/A 
minimum 0.06 0.71 N/A N/A N/A 
median 0.15 0.73 N/A N/A N/A 
n 3 3 1 1 1 

c2 overbank average 0.92 3.17 0.07 0.47 1.99 vfs 0.119 

std. dev. 0.50 1.68 0.05 0.31 2.90 

maximum 1.82 5.44 0.15 0.86 7.03 

minimum 0.37 1.29 0.02 0.18 0.19 

median 0.85 3.23 0:07 0.32 0.50 

n 7 7 5 5 5 

c2 channel average 0.54 2.35 0.013 0.42 0.12 cs 0.549 

std. dev. 0.32 0.84 N/A N/A N/A 
maximum 0.88 3.16 N/A · N/A N/A 
minimum 0.26 1.49 N/A N/A N/A 
median 0.47 2.40 N/A N/A N/A 
n 3 3 1 1 1 

c3 overbank average 3.07 7.67 0.30 1.73 1.64 vfs 0.113 

std. dev. 3.65 4.06 0.23 0.95 1.09 

maximum 11.80 13.80 0.77 3.18 3.73 

minimum 0.11 1.49 0.11 0.54 0.62 

median 1.62 6.10 0.22 1.75 1.27 

n 13 13 7 7 7 

a. cs = coarse sand, vfs = very fine sand 

b. sl =sandy loam, s = sand, g = ~0% gravel 

c. These ratios calculated only for samples or paired samples from same sediment layer that have both analyses. 

d. N/A =not applicable 
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C3 LA-0110 7.5-11 19-28 Overbank 

11-16 28-40 Overbank 

11-16 28-40 Overbank 

16-20.5 40--52 Overbank 

21.5-31.5 55-80 Channel 

c3 LA-0115 0--5 0--12 Overbank 

5-11 12-28 Overbank 

11-16 28-39 Overbank 

15.5-21 39-53 Overbank 

21-29.5 53--75 Channel 

11? (c3?) LA-0117 4-11 10--28 Overbank 

11-18 28-46 Overbank 

18-29 46-74 Overbank 

18-29 46-74 Overbank 

29-36 74-92 Overbank 

36-47 92-120 Channel 

f1 LA-0121 0--6.5 0--16 Overbank 

f1 LA-0118 0--6.5 0--17 Overbank 

6.5-18 17--46 Overbank 

6.5-18 17--46 Overbank 

18-28 46-72 Channel 

F2 LA-0113 0--2 0--5 Overbank 

f2 LA-0120 0--3.5 0-9 Overbank 

a. cs = coarse sand, Is= fine sand, vis = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. NA = not analyzed 

TABLE 3.3-7 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-3 
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en 3 
iC "' ,:, 

3 ~ "' "'C en ~~ ~3> ~o ~"tt 
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"' ii" -iii --c ~ _..., _.., 
< ! "' "' a "0 

"' .e. 

1 04LA-97 -0106 NAC 1.62 5.7 NA 

1 04LA-97 -0145 1.75 2.34 6.1 0.154 

1 04LA-97 -0146 2.14 0.918 5.91 0.146 

1 04LA-97 -01 07 NA 2.96 8.68 NA 

1 04LA-97 -01 08 NA 0.078 (U) 0.524 NA 

1 04LA-97 -0116 NA 0.223 (U) 1.49 NA 

1 04LA-97-0117 NA 1.77 5.71 NA 

1 04LA-97 -0149 1.36 0.87 (U) 10.1 0.115 

1 04LA-97 -0118 NA 0.106 (U) 5.46 NA 

1 04LA-97 -0119 NA 0.058 (U) 0.305 NA 

1 04LA-97 -0120 NA 2.25 (U) 6.14 NA 

1 04LA-97-0121 NA 0.512 2.13 NA 

1 04LA-97 -0122 NA 0.232 0.994 NA 

1 04LA-97 -0123 NA 0.269 (U) 1.11 NA 

1 04LA-97-0124 NA -0.024 (U) 1.62 NA 

1 04LA-97-0125 NA 0.377 1.85 NA 

1 04LA-97-0111 NA 0.18 3.17 NA 

1 04LA-97 -0126 NA 0.291 8.86 NA 

1 04LA-97 -0127 NA 0.009 (U) 0.075 NA 

1 04LA-97-0128 NA -0.23 (U) 0.067 (U) NA 

1 04LA-97-0129 NA 0.034 (U) 0.051 (U) NA 

1 04LA-97-0130 NA 0.017 (U) 0.563 -0.001 (U) 

1 04LA-97-0131 NA -0.025 (U) 0.162 -0.003 (U) 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitalion limit or detection limit. 

e. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
~--·-- --- -- - -
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TABLE 3.3-7 

RADIONUCLIDE ANALYSES FROM REACH LA-3 

)oo 

UJ 3 
Ul Gl .. ;., 

<I> r- UJ 3 .... .. 
0 0 0 ~O .., ... "0 UJ ~ .... ~3> ~o ~ "0 

c3 -:;: Q) 9: .. "0 ~ "033 "0 "' "0 c -=:: tD 
(') "' :r -3 001 ::1 0 o- ::1 "0 3"0 !:?. 3 gl»~ o. o. 

::a:- ()" ..:....:r ca o..., ~-6" 0::: .... """' "0 -:r m a ca.,.,., caw caw 
::r ::1 m Ci" -& -I ... _..., _.., 
i'i" < 

"' "' a l 
c1 LA-0112 D-2 o-5 Channel 1 04LA-97-0109 NAC 0.153 (U)d 0.709 NA 
c1 LA-0116 0-2 D-5 Channel 1 04LA-97 -0150 0.125 0.058 (U) 0.729 0.0208 
c1 LA-0119 0-2 Q-5 Channel 1 04LA-97 -0110 NA 0.317 1.66 NA 
c2 LA-0114 D-6.5 Q-16 Overbank 1 04LA-97-0112 NA 0.981 3.23 NA 

6.5-12.5 16-32 Overbank 1 04LA-97 -0148 1.87 1.26 3.93 0.151 

12.5-19 32-49 Overbank 1 04LA-97 -0113 NA 1.82 4.96 NA 

19-24 49-61 Channel 1 04LA-97-0114 NA 0.881 3.16 NA 

24-35.5 61-90 Channel 1 04LA-97-0115 NA 0.473 2.4 NA 

c2 LA-0111 D-6.5 D-16 Overbank 1 04LA-97-0132 NA 0.371 1.29 0.021 (U) 

6.5-11 16-28 Overbank 1 04LA-97-0133 NA 0.514 (U) 1.54 0.035 

11-13.5 28-34 Overbank 1 04LA-97-0147 0.515 0.644 (U) 1.8 0.065 

13.5-25 34-63 Overbank 1 04LA-97-0134 NA 0.853 5.44 0.068 

25-31.5 63-80 Channel 1 04LA-97 -0135 NA 0.258 1.49 0.013 (U) 

c3 LA-0109 D-8.5 D-22 Overbank 1 04LA-97 -0136 NA 1.09 (U) 4.04 0.108 

8.5-12.5 22-32 Overbank 1 04LA-97-0137 NA 11.8 13.8 0.769 

12.5-16 32-41 Overbank 1 04LA-97-0138 NA 9.49 13.3 0.404 

16-19.5 41-50 Overbank 1 04LA-97-0143 2.59 1.54 (U) 11.7 0.219 

16-19.5 41-50 Overbank 1 04LA-97-0144 2.22 1.67 12 0.142 

19.5-25 5D-62 Overbank 1 04LA-97 -0139 NA 5.3 11.1 0.32 

25-31.5 62-80 Channel 1 04LA-97 -0140 NA 0.705 6.7 0.045 

31.5-34.5 8Q-88 Channel 1 04LA·97-0141 NA 0.874 4.66 0.048 

34.5-42.5 88-103 Channel 1 04LA-97-0142 NA 0.776 4.12 0.025 (U) 

c3 LA-0110 0-5 Q-13 Overbank 1 04LA-97-01 05 NA 0.834 (U) 2.47 NA 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csi = coarse silt 

b. sl = sandy loam, Is = loamy sand, s = sand, sil = sill loam, g = <!20% gravel 

c. NA = not analyzed 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

e. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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Section 3.0 Analytical Results and Data Review 

3.3.4 Reach LA-3 

3.3.4.1 Contaminant Concentrations 

Most sediment samples collected from reach LA-3 contain cesium-137 at concentrations above the 
background value of 0.9 pCi/g (Table 3.3-7), and variations in cesium-137 between different sample sites 
are consistent with the field measurements of gross gamma radiation. The highest concentrations of 
cesium-137 occur within relatively fine-grained overbank facies sediment in the c3 unit, with a maximum 
concentration of 13.8 pCilg, an average of 7.7 pCi/g, and a median of 6.1 pCi/g (Table 3.3-8). Overbank 
facies sediment samples from the younger c2 unit have a maximum cesium-137 concentration of 5.4 
pCi/g, an average of 3.2 pCi/g, and a median of 3.2 pCi/g. Overbank sediments in the f1 unit have 
intermediate concentrations of cesium-137 and probably represent a combination of sediment found in 
the c2 and c3 units, with a maximum of 8.9 pCi/g, an average of 3.5 pCi/g, and a median of 2.1 pCi/g. 
Cesium-137 concentrations in relatively coarse-grained channel facies sediment samples are less than in 
associated overbank facies samples and are higher in the older deposits. Average cesium-137 
concentration decreases from 3.3 pCi/g in c3 channel facies sediment to 2.4 pCi/g in c2 sediment and 1.0 
pCi/g in c1 sediment. 

Americium-241 shows similar variations in com:.entration to cesium-137 in LA-3, and the maximum values 
occur in the same sample (sample 04LA-97-0137 at location LA-01 09, Table 3.3-7, Figure 3.3-13). The 
maximum americium-241 result is 11.8 pCi/g in c3 overbank 1acies se<i\ment, the average in this unit is 
3.1 pCi/g, and the median is 1.6 pCi/g (Table 3.3-8}. Average americium-241 in overbank sediments in 
the c2 and f1 units are 0.9 and 0.5 pCi/g and medians are 0.9 and 0.3 pCi/g, respectively. Americium-241 
has lower concentrations in the channel facies sediment samples, averaging 0.5 pCi/g in both the c2 and 
c3 units and 0.2 pCi/g in the c1 unit. 

Fewer analyses were obtained for plutonium-239,240 than for cesium-137 and americium-241, but 
variations in plutonium-239,240 concentration are similar to variations in the other two radionuclides. The 
maximum value of 3.2 pCi/g was obtained from the same c3 overbank facies sample that had the highest 
levels of cesium-137 and americium-241 (sample 04LA-97-0137, Table 3.3-7, Figure 3.3-13}, and the 
average concentration in the c3 overbank samples of 1.7 pCi/g is higher than in the c2 samples, 0.5 pCi/g 
(Table 3.3-8). One sample from an f2 surface (04LA-97-0131) has plutonium-239,240 above the 
background value (but at relatively low levels of 0.255 pCi/g) and cesium-137 below the background 
value. This is the only sample in LA-3 that may record a post-1942 flood that predated initial releases of 
cesium-137 from TA-21. 

Strontium-90 in LA-3 in part shows the same variations in concentration as the other key radionuclides, 
although 11 of the 17 analyses are below the background value of 1.04 pCi/g; strontium-90 also has 
some anomalous results. In particular, the highest strontium-90 result, 7.0 pCi/g, was obtained from a c2 
overbank facies sample and is the only sample in upper Los Alamos Canyon where the concentration of 
strontium-90 exceeds that of cesium-137 (sample 04LA-97 -0134 at location LA-0111, Table 3.3-7, Figure 
3.3-14). All other c2 samples have less than 2.0 pCi/g strontium-90, whereas several c3 samples 
exceeded 2.0 pCi/g. The average concentration in c2 overbank samples (2.0 pCi/g) is slightly higher than 
in the c3 overbank samples (1.6 pCi/g), but the median is lower in the c2 unit (0.5 versus 1.3 pCi/g; Table 
3.3-8). All strontium-90 results from channel facies sediment samples in LA-3 are below the background 
value; therefore, these coarse-grained sediments are less important for strontium-90 than for the other 
key radionuclides. 

Upper Los Alamos Canyon Reach Report 3-71 September 1998 
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Sediment Geomorphic 
Facies Unit 

LA-2 East Amerlcium-241 

Overbank c2 

Overbank c2b 

Overbank c2b 

Overbank c3 (NE) 

Overbank? c3(SW) 

Overbank c3(SW) 

Overbank 11 

Overbank f1b 

Subtotal 

Total 

LA-2 East Strontium-90 

Channel c1 

Channel c2 

Channel c2b 

Channel c3 (NE) 

Channel c3(NE) 

Subtotal 

Overbank c2 

Overbank c2b 

Overbank c2b 

Overbank c3 (NE) 

Overbank? c3 (SW) 

Overbank c3 (SW) 

Overbank f1 

Overbank f1b 

Subtotal 

Total 

Area 
Section (m~ 

Upper 3290 

Upper 223 

Middle 223 

Middle 173 

Upper 126 

Lower 126 

All 1784 

All 174 

All 1321 

Lower 3290 

Lower 223 

Upper 173 

Lower 173 

5180 

Upper 3290 

Upper 223 

Middle 223 

Middle 173 

Upper 126 

Lower 126 

All 1784 

All 174 

TABLE 3.3-6 (continued) 

ESTIMATED RADIONUCLIDE INVENTORY IN REACH LA-2 

Percent 
Estimated Estimated Estimated of 
Av(!rage Estimated Estimated Estimated Average Radionuclide Total 

Thickness Volume Fraction Density Concentration Inventory Subreach 
(m) (m') <2mm (g/cm') (pCi/g) (mCi) Inventory 

0.49 1612 0.85 1.04 7.19 10.25 80% 

0.30 67 0.92 1.04 7.19 0.46 4% 

0.25 56 0.92 1.04 4.70 0.25 2% 

0.20 35 0.76 1.04 1.81 0.05 0% 

0.15 19 0.76 1.04 1.81 0.03 0% 

0.15 19 0.76 1.04 0.27 0.00 0% 

0.15 268 0.90 1.04 0.46 0.12 1% 

0.15 26 0.97 1.04 0.30 0.01 0% 

2101 11.16 87% 

12.88 100% 

0.5 661 0.5 1.23 1.13 0.46 4% 

0.5 1645 0.5 1.23 1.99 2.01 18% 

0.5 112 0.5 1.23 0.27 0.02 0% 

0.65 112 0.5 1.23 8.74 0.60 5% 

0.5 87 0.5 1.23 5.94 0.32 3% 

2616 3.41 31% 

0.49 1612 0.85 1.04 3.37 4.80 43% 

0.30 67 0.92 1.04 3.37 0.22 2% 

0.25 56 0.92 1.04 1.58 0.08 1% 

0.20 35 0.76 1.04 27.75 0.76 7% 

0.15 19 0.76 1.04 27.75 0.41 4% 

0.15 19 0.76 1.04 27.10 0.40 4% 

0.15 268 0.90 1.04 3.37 0.84 8% 

0.15 26 0.97 1.04 9 0.24 2% 

2101 7.76 69% 

11.17 100% 
-- ---- -- ---

Percent Estimated 
Potentially Inventory Most 

Susceptible Susceptible to 
to Remobilization 

Remobilization (mCI) 

100% 10.25 

100% 0.46 

100% 0.25 

100% 0.05 

100% 0.03 

100% 0.00 

10% 0.01 

10% 0.00 

11.05 

100% 0.46 

100% 2.01 

100% 0.02 

100% 0.60 

100% 0.32 

3.41 

100% 4.80 

100% 0.22 

100% 0.08 

100% 0.76 

100% 0.41 

100% 0.40 

10% 0.08 

10% 0.02 

6.79 

Percent of Total 
Sub reach 
Inventory 

Susceptible to 
Remobilizatlon 

80% 

4% 

2% 

0% 

0% 

0% 

0% 

0% 

86% 

99% 

4% 

18% 

0% 
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3% 

31% 
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2% 

1% 

7% 
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Sediment Geomorphic 
Facies Unit 

LA-2 East Ceslum-137 

Channel c1 

Channel c2 

Channel c2b 

Channel c3 (NE) 

Channel c3 (NE) 

Subtotal 

Overbank c2 

Overbank c2b 

Overbank c2b 

Overbank c3 (NE) 

Overbank? c3 (SW) 

Overbank c3 (SW) 

Overbank 11 

Overbank f1b 

Subtotal 

Total 

LA-2 East Amerlclum-241 

Channel c1 

Channel c2 

Channel c2b 

Channel c3(NE) 

Channel c3(NE) 

L__!u~total 
---- -

Area 
Section (m') 

All 1321 

Lower 3290 

Lower 223 

Upper 173 

Lower 173 

5180 

Upper 3290 

Upper 223 

Middle 223 

Middle 173 

Upper 126 

Lower 126 

All 1784 

All 174 

All 1321 

Lower 3290 

Lower 223 

Upper 173 

Lower 173 

5180 

TABLE 3.3-6 (continued) 

ESTIMATED RADIONUCLIDE INVENTORY IN REACH LA-2 

Percent 
Estimated Estimated Estimated of 
Average Estimated Estimated Estimated Average Radio nuclide Total 

Thickness Volume Fraction Density Concentration Inventory Subreach 
(m) (m') <2mm (g/cm') (pCilg) (mCi) Inventory 

0.5 661 0.5 1.23 2.50 1.02 2% 

0.5 1645 0.5 1.23 6.05 6.12 14% 

0.5 112 0.5 1.23 11.20 0.77 2% 

0.65 112 0.5 1.23 30.62 2.12 5% 

0.5 87 0.5 1.23 45.30 2.41 5% 

2616 12.43 28% 

0.49 1612 0.85 1.04 13.52 19.27 43% 

0.30 67 0.92 1.04 13.52 0.87 2% 

0.25 56 0.92 1.04 35.91 1.92 4% 

0.20 35 0.76 1.04 153.10 4.19 9% 

0.15 19 0.76 1.04 153.10 2.29 5% 

0.15 19 0.76 1.04 29.50 0.44 1% 

0.15 268 0.90 1.04 7.31 1.83 4% 

0.15 26 0.97 1.04 54.50 1.43 3% 

2101 32.23 72% 

44.66 100% 

0.5 661 0.5 1.23 0.31 0.13 1% 

0.5 1645 0.5 1.23 1.42 1.44 11% 

0.5 112 0.5 1.23 0.79 0.05 0% 

0.65 112 0.5 1.23 0.89 0.06 0% 

0.5 87 0.5 1.23 0.76 0.04 0% 

2616 1.72 13% 
--- - --·- - -

Percent Estimated 
Potentially Inventory Most 
Susceptible Susceptible to 

to Remobilizatlon 
Remobilization (mCI) 

100% 1.02 

100% 6.12 

100% 0.77 

100% 2.12 

100% 2.41 

12.43 

100% 19.27 

100% 0.87 

100% 1.92 

100% 4.19 

100% 2.29 

100% 0.44 

10% 0.18 

10% 0.14 

29.29 

100% 0.13 

100% 1.44 

100% 0.05 

100% 0.06 

100% 0.04 

1.72 

Percent of Total 
Subreach 
Inventory 

Susceptible to 
Remobllizatlon 

2% 

14% 

2% 

5% 

5% 

28% 

43% 

2% 

4% 

9% 

5% 

1% 
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0% 
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Sediment Geomorphic 
Facies Unit 

LA·2 West Plutonium-239,240 

Channel c1 

Channel c2 

Channel c3 

Subtotal 

Overbank c2 

Overbank c3 

Overbank 11 

Subtotal 

Total 

LA·2 East Plutonium-239,240 

Channel c1 

Channel c2 

Channel c2b 

Channel c3 (NE) 

Channel c3 (NE) 

Subtotal 

Overbank c2 

Overbank c2b 

Overbank c2b 

Overbank c3 (NE) 

Overbank? c3 (SW) 

'Overbank c3 (SW) 

Overbank f1 

Overbank f1b 

Subtotal 

Total 

Area 
Section (m~ 

All 349 

Lower 510 

Lower 1008 

1867 

Upper 510 

Upper 1008 

All 1296 

All 1321 

Lower 3290 

Lower 223 

Upper 173 

Lower 173 

5180 

Upper 3290 

Upper 223 

Middle 223 

Middle 173 

Upper 126 

Lower 126 

All 1784 

All 174 

TABLE 3.3-6 

ESTIMATED RADIONUCLIDE INVENTORY IN REACH LA-2 

Percent 
Estimated Estimated Estimated of 
Average Estimated Estimated Estimated Average Radionuclide Total 

Thickness Volume Fraction Density Concentration Inventory Subreach 
(m) (m') <2mm (glcm') {pCUg) (mCi) Inventory 

0.5 175 0.5 1.23 0.21 0.02 2% 

0.5 255 0.5 1.23 0.72 0.11 10% 

0.5 504 0.5 1.23 0.72 0.22 20% 

934 0.36 33% 

0.24 122 0.84 1.04 3.56 0.38 35% 

0.05 50 0.98 1.04 1.50 0.08 7% 

0.15 194 0.90 1.04 1.50 0.27 25% 

367 0.73 67% 

1.09 100% 

0.5 661 0.5 1.23 0.27 0.11 2% 

0.5 1645 0.5 1.23 0.45 0.46 9% 

0.5 112 0.5 1.23 0.45 0.03 1% 

0.65 112 0.8 1.23 0.95 0.11 2% 

0.5 87 0.5 1.23 2.46 0.13 3% 

2616 0.83 17% 

0.49 1612 0.85 1.04 2.35 3.35 69% 

0.30 67 0.92 1.04 2.35 0.15 3% 

0.25 56 0.92 1.04 2.28 0.12 2% 

0.20 35 0.76 1.04 4.72 0.13 3% 

0.15 19 0.76 1.04 4.72 0.07 1% 

0.15 19 0.76 1.04 0.85 0.01 0% 

0.15 268 0.90 1.04 0.61 0.15 3% 

0.15 26 0.97 1.04 2.39 0.06 1% 

2101 4.05 83% 

4.88 100% 
--

Percent Estimated 
Potentially Inventory Most 

Susceptible Susceptible to 
to Remobilizatlon 

Remobilization (mCi) 

100% 0.02 

100% 0.11 

20% 0.04 

0.18 

100% 0.38 

20% 0.02 

10% 0.03 

0.4 

100% 0.11 

100% 0.46 

100% 0.03 

100% 0.11 

100% 0.13 

0.83 

100% 3.35 

100% 0.15 

100% 0.12 

100% 0.13 

100% 0.07 

100% O.Ql 

10% 0.02 

0% 0.00 

3.85 

Percent of Total 
Subreach 
Inventory 

Susceptible to 
Remobillzation 

2% 

10% 

4% 

17% 

35% 

1% 

3% 

39% 

55% 

2% 

9% 

1% 
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3% 
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3% 

1% 
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0% 
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Section 3.0 Analytical Results and Data Review 
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Figure 3.3-12. Scatter plots of radionuclide concentration against silt and clay content for all 
samples from (a) the c1, c2, and c2b units and (b) the c3 unit in LA-2 East. 

Upper Los Alamos Canyon Reach Report 3-67 September 1998 



Analytical Results and Data Review Section 3.0 

Scatter plots of the concentrations of americium-241; cesium-137; plutonium-239,240; and strontium-eo 
versus particle size in LA-2 East indicate that radionuclide concentration generally increases with 
decreasing particle size, as seen in LA-1 and LA-3 (Figures 83-6 to 83-9). These relations are clearest 
when samples of similar age are examined, which reduces the influence of time-dependent trends in 
contaminant concentrations. Figure 3.3-12 shows the relations of the concentrations of each of these 
radionuclides to silt and clay content for the combined data set of all samples from the c1, c2, and c2b 
units, which is dominated by sediment deposited after 1978, and samples from the c3 unit, which was 
deposited before 1968. Samples from the younger sediments show the strongest relation between silt 
and clay content and radionuclide concentration, with americium-241 displaying the strongest relations 
and strontium-90 the poorest. Much more scatter is seen in these relations for samples from the older c3 
sediments, which may in part reflect rapid temporal changes in radionuclide concentrations during this 
time period with high contaminant concentrations. Note that the vertical scales for cesium-137 and 
strontium-90 in Figure 3.3-12 vary by an order of magnitude between the younger and the older set of 
samples because of the much higher concentrations of these radionuclides in the older sediments. 

3.3.3.3 . Contaminant Inventory 

The estimated cesium-137 and strontium-90 inventories in LA-2 East have very similar distributions due 
to the collocation of these radionuclides (Table 3.3-6). For these radionuclides, 69 to 72% are estimated 
to be contained within relatively fine-grained overbank facies sediment deposits and 28 to 31% to be 
contained within the coarser-grained channel facies sediment. The most important unit is the large c2 
unit, which contains an estimated 43% of each radionuclide in the overbank facies sediments and 14 to 
18% in the channel facies sediments. The small c3 unit contains an estimated 25% of the cesium-137 
and 23% of the strontium-90 in LA-2 East, with approximately 60 to 65% of the total for each radionuclide 
occurring in relatively thin overbank sediment layers. Approximately 91 to 93% of the total inventory for 
each radionuclide is located adjacent to the active channel and is therefore judged to be susceptible to 
remobilization. Total cesium-137 inventory in LA-2 East is estimated at 66 mCi/km, and total strontium-90 
inventory is estimated at 16 mCi/km. Inventories of these radionuclides were not estimated in LA-2 West 
because of their presence below background values. However, if these radionuclide were present at their 
background values in each unit, the cesium-137 and strontium-90 inventories would be approximately 3.4 
mCi!km and 4.9 mCilkm, respectively. 

The estimated americium-241 inventory in LA-2 East totals 19 mCi/km, of which 87% is within fine
grained overbank facies sediment and 13% is within coarse-grained channel facies sediment (Table 
3.3-6). The distribution of the americium-241 inventory is significantly different than for cesium-137 and 
strontium-90, and an estimated 91% of the americium-241 is contained within the c2 unit adjacent to the 
active channel. Virtually all the americium-241, 99%, is in geomorphic units judged to be susceptible to 
remobilization. 

The estimated plutonium-239,240 inventory in LA-2 is less than in most of the subreaches in LA-1: 4.3 
mCilkm in LA-2 West and 7.2 mCi/km in LA-2 East (Table 3.3-6). The larger inventory in LA-2 East is due 
to a larger volume of post-1942 overbank facies sediment in LA-2 East than in LA-2 West, as average 
plutonium-239,240 concentrations are similar between the two subreaches. In both subreaches the 
largest part of the estimated plutonium-239,240 inventory is contained within overbank facies sediment of 
the c2 unit, which is located close to the channel. Larger percentages of the estimated plutonium 
inventory in both subreaches are contained within the coarse-grained channel facies sediment than 
upstream in the LA-1 subreaches, 40% in LA-2 West and 17% in LA-2 East. Virtually all of the 
plutonium-239,240 in LA-2 East (96%) is in geomorphic units judged to be susceptible to remobilization, 
but only 55% of the smaller estimated inventory in LA-2 West is in similar geomorphic units. 
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Figure 3.3-11. Relation of the concentrations of cesium-137; plutonium-239,240; and strontium-90 
to age from active channel sediment samples collected from reach LA-2 East. 
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Figure 3.3-10. Relation of the concentrations of cesium-137; plutonium-239,240; and strontium-90 
to age from active channel sediment samples collected from lower DP Canyon at 
environmental surveillance sampling station DPS-4. 
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Figure 3.3-9. Depth variations in cesium-137; americium-241; plutonium-239,240; and strontium-90 
concentrations at sample sites in the c2b unit in reach LA-2 East. 
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Figure 3.3-8. Depth variations in cesium-137; americium-241; plutonium-239,240; and strontium-90 
concentrations at sample sites in the c2 unit in reach LA-2 East. 
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the c1 channel sediments are much lower, averaging 5 to 6, and postdate 1968. Ratios of americium-241 
to plutonium-239,240 and cesium-137 indicate that most of the c2 overbank sediments postdate an 
increase in americium-241 releases from 21-011 (k) in 1978. Isotopic ratios in the subsurface c2b 
overbank sediments are intermediate between those in the c3 and c2 units and are inferred to 
approximately date to the period from 1968 to 1978. 

A clear trend of decreases in both cesium-137 and strontium-90 over time are recorded in the sediment 
data from LA-2 East. Cesium-137 concentrations were highest before 1968 when the c3 and f1 b 
sediments were being deposited, decreased by the time subsurface layers in the c2b unit were deposited 
(1968 to 1978?), and decreased further by the time the typical c2 overbank sediments were deposited 
after 1978. Strontium-90 concentrations also decreased between deposition of the c3 and c2 units. 

In contrast to the decreases in cesium-137 and strontium-90 over time, americium-241 and plutonium-238 
concentrations were highest in LA-2 East during deposition of the c2 overbank sediments after 1978. As 
discussed earlier, these increases can be attributed to changes in the release history from outfall 
21-011 (k). Data are not sufficient to determine if concentrations of these radionuclides have been 
decreasing in the recent past, since effluent releases stopped in 1985. Within the c2 unit, highest 
americiuni-241 concentrations are found in subsurface layers (Figure 3.3-8), but these layers are also 
typically finer grained than surface layers, and the variations in americium-241 content may largely reflect 
particle size variations. 

At some LA-2 East sample sites the changes in contaminant concentrations and contaminant ratios over 
time are expressed as vertical variations between different flood layers. For example, in both sampled 
c2b sections, sediments that are inferred to date to the period from 1968 to 1978 (based on relatively high 
cesium/americium ratios) are buried beneath sediment dating to 1978 or later (Figure 3.3-9). At one c2 
sample site (LA-01 06, Figure 3.3-8), the deepest overbank sediment layer yielded the highest 
plutonium-239,240 concentration in LA-2 East but low cesium-137 concentrations, suggesting a flood 
layer that predated major releases from 21-011 (k). Cesium-137 is relatively high in the overlying layer (34 
pCi/g), and isotopic ratios suggest a pre-1968 age. This layer is in turn buried by overbank sediments with 
typical post-1978 isotopic ratios. 

Additional data on possible time-dependent trends in radionuclide concentrations in LA-2 sediments are 
available from samples collected from environmental surveillance sampling stations in lower DP Canyon 
and in LA-2 East that date back to 1968 (e.g., Environmental Surveillance and Compliance Programs 
1997, 56684) (Figures 3.3-10 and 3.3-11 ). All of these samples are presumed to represent active channel 
sediments, although the particle size distribution of these samples is unknown. Despite variability in the 
data, the results from lower DP Canyon (station DPS-4) suggest significant decreases in the 
concentrations of cesium-137; plutonium-239,240; and strontium-90 over this time period (Figure 3.3-1 0), 
in turn suggesting decreases in the concentrations of these radionuclides in sediments supplied to Los 
Alamos Canyon. The data from stations at LA0-3 or nearby at test well (TW) -3 within LA-2 East are less 
conclusive, but possible decreases in the concentrations of both cesium-137 and plutonium-239,240 are 
suggested (Figure 3.3-11). Note that decreases in cesium-137 and strontium-90 concentration will occur 
naturally during this time period because of radioactive decay, but such decay would account for only a 
small part of the trends suggested in these surveillance data. 
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Americium-241 and plutonium-238 show much different distributions in the various geomorphic units and 
sediment facies in LA-2 East than displayed by the other radionuclides. Both show highest concentrations 
in overbank facies layers within the c2 unit, with maximums of 28 pCi/g for americium-241 and 2.0 pCi/g 
for plutonium-238; averages in this unit are 7.2 and 0.5 pCi/g, respectively (Tables 3.3-4 and 3.3-5). In 
contrast, americium-241 in overbank facies sediment averages only 1.8 pCi/g in the c3 unit and 4.7 pCi/g 
in the c2b unit. These variations between units are related to variations in the release history from the 
21-011 (k) outfall, as discussed in Section 3.3.3.2. Both americium-241 and plutonium-238 are present at 
lower concentrations in the coarse-grained channel facies sediment, with americium-241 averaging 1.4 
pCi/g in c2 channel facies sediment samples. 

3.3.3.2 Age and Particle Size Relations 

Age control for sediment samples from LA-2 West are not sufficient to confidently evaluate possible 
trends in plutonium-239,240 concentration over time although, as discussed for reach LA-1 (Section 
3.3.2.2), relatively high concentrations may occur in relatively young deposits. The highest plutonium-
239,240 value obtained from LA-2 West is from a subsurface layer in the relatively young c2 unit (1 0.6 
pCi/g in sample 04LA-97-0570, Table 3.3-4); concentrations from samples on the c3 and f1 units that are 
inferred to be from older post-1942 sediment deposits are lower. Lower concentrations have also been 
obtained from texturally similar c2 sediments that are younger than sample 04LA-97-0570 (surface 
samples, Figure 3.3-7). 
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Figure 3.3-7. Depth variations in plutonium-239,240 concentration at sample sites in the c2 unit in 
reach LA-2 West. 

Time-dependent trends in contaminant concentration are relatively well defined in LA-2 East, with age 
control largely provided by changes in the ratios of various isotopes that were released from TA-21 into 
DP Canyon (Section 3.3.1.5). The c3 and f1 b units have relatively high plutonium 239/238 ratios, 
averaging 34 to 53 in the different overbank and channel units (Table 3.3-5) and are inferred to predate 
the beginning of major use of plutonium-238 at the Laboratory in 1968; these units are also inferred to 
postdate the first recorded releases from outfall 21-011 (k) in 1956, although the possibility of earlier 
undocumented releases cannot be ruled out. Plutonium 239/238 ratios in the c2 overbank sediments and 
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Figure 3.3-6. Depth variations in cesium-137, americium-241, and strontium-90 concentrations at 
sample sites in the c3 unit in reach LA-2 East. 

Concentrations of strontium-90 in LA-2 East show variations similar to those seen with cesium-137. The 
maximum value for strontium-90 was obtained in thin overbank sediment layers in the c3 unit, with a 
maximum of 40 pCi/g and an average of 28 pCi/g (Tables 3.3-4 and 3.3-5; Figure 3.3-6). Strontium-90 in 
the widespread c2 unit has a maximum value of 6.4 pCi/g and an average value of 3.4 pCi/g. 
Concentrations in coarse-grained channel facies sediment are less than in the overbank facies 
sediments, averaging 8.7 and 5.9 pCi/g in the upper and lower c3 channel units, 2.0 pCilg in the c2 unit, 
and 1.1 pCi/g in c1. 

Concentrations of plutonium-239,240 in most sediment samples in LA-2 are above the background value 
of 0.068 pCi/g (Table 3.3-4). In LA-2 West, the highest concentrations were obtained from overbank 
sediments in the c2 unit, with a maximum concentration of 10.6 pCi!g, an average of 3.6 pCilg, and a 
median of 2.3 pCi/g (Table 3.3-5). Concentrations in overbank sediments of the c3 and f1 units are lower, 
with an average of 1.5 pCi!g and a median of 1.3 pCi/g. Plutonium-239,240 is lower in channel facies 
sediment samples, with an average of 0.7 pCi/g and a median of 0.8 pCi/g in samples from the c2 and c3 
units. 

In LA-2 East, the highest concentration of plutonium-239,240 (6.4 pCi/g) was obtained from an overbank 
sediment sample from the c2 unit, although averages and medians are higher in the c3 unit (Tables 3.3-4 
and 3.3-5). Plutonium-239,240 in overbank sediments averages 4.7 pCi/g in c3 and 2.4 pCi/g in c2. Few 
plutonium-239,240 analyses were obtained in channel facies sediment in LA-2 East, but values from the 
c3 unit (0.95 to 2.7 pCi/g) are higher than obtained from c2 (0.45 pCi/g) and c1 (0.27 pCi/g). 
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TABLE 3.3-5 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-2 

Geomorphic Unit Am·241 Median Median 
and Summary (gamma spec) Cs·137 Pu·238 Pu-239,240 Sr·90 Particle Particle 

Sediment Facies Statistic (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) Size Class• Size(mm) 

LA·2 East (downstream from DP Canyon) 

c3 overbank minimum 1.46 121.00 0.070 3.89 13.50 
(middle NE and 

median 1.68 146.00 0.070 4.85 30.20 upper SW) 
n 3 3 3 3 3 

c3 channel average 0.76 45.30 0.055 2.46 5.94 cs 0.699 
(lower NE) 

std. dev. 0.48 69.86 0.034 0.40 6.61 

maximum 1.60 170.00 0.079 2.74 17.00 

minimum 0.46 8.00 0.031 2.17 0.28 

median 0.60 18.00 0.055 2.46 4.90 

n 5 5 2 2 5 

c3 overbank average 0.27 29.50 0.035 0.85 27.10 fs 0.140 
(lower SW) n 1 1 1 1 1 

f1 average 0.46 7.31 0.04 0.61 NAd vfs 0.104 

overbank std. dev. 0.59 9.98 0.05 0.47 NA 
max 1.20 21.90 0.09 1.08 NA 
min -0.22 0.46 0.00 0.04 NA 
median 0.43 3.45 0.04 0.65 NA 
n 4 4 4 4 0 

f1b average 0.30 54.50 0.058 2.39 NA csi 0.056 

overbank n 1 1 1 1 0 

Qt3 overbank average 0.10 0.24 0.001 0.017 NA fs 0.179 
(background?) n 1 1 1 1 0 

a. cs = coarse sand, fs = fine sand, vfs = very fine sand, csl = coarse silt 

b. sl = sandy loam, s = sand, g = ~0% gravel 

c. These ratios calculated only for samples or paired samples from same sediment layer that have both analyses. 

d. NA = not analyzed 
-

Am-241/ 
Soil Pu-239/238 Pu·239 

Textureb ratio ratioc 

gs 45 0.2 

sl 24 0.3 

sl 15 0.8 

sl 41 0.1 

sl 17 6.0 
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Cs-137/ 
Am-241 
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TABLE 3.3-5 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-2 

Geomorphic Unit Am-241 Median Median 
and Summary (gamma spec) Cs-137 Pu-238 Pu-239,240 Sr-90 Particle Particle Soil 

Sediment Facies Statistic (pCi/g) (pCilg) (pCilg) (pCilg) (pCilg) Size Class• Size (mm) Textureb 

LA·2 East (downstream from DP Canyon) 

c2 channel minimum 0.09 0.59 N/Ad N/A ·0.03 

median 1.64 6.95 N/A N/A 1.99 

n 4 4 1 1 2 

c2b average 4.70 35.91 0.22 2.28 1.58 fs 0.147 sl 
(0.3-0.55 m) 

std. dev. 4.22 1.84 0.04 0.05 0.43 overbank 
maximum 9.40 38.00 0.25 2.31 1.88 

minimum 1.23 34.53 0.19 2.24 1.27 

median 3.46 35.20 0.22 2.28 1.58 

n 3 3 2 2 2 

c2b average 0.79 11.20 0.06 1.59 0.27 cs 0.673 gls 
channel n 1 1 1 1 1 

c3 channel average 0.89 30.62 0.03 0.95 8.74 ca 0.758 s 
(upper NE) 

std. dev. 0.15 7.40 N/A N/A 4.56 

maximum 1.00 39.00 N/A N/A 13.00 

minimum 0.79 25.00 N/A N/A 3.93 

median 0.89 27.85 N/A N/A 9.30 

n 2 3 1 1 3 

c3 overbank average 1.81 153.10 0.089 4.72 27.75 vfs 0.105 gsl 
(middle NE and std. dev. 0.42 36.18 0.032 0.77 13.20 
upper SW) 

maximum 2.28 192.31 0.126 5.41 39.56 

a. cs = coarse sand, fs = fine sand, vfs = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. These ratios calculated only for samples or paired samples from same sediment layer that have both analyees. 

d. N/A =not applicable 
--·--- ---- -- ·-·---

Am-2411 Cs-137/ 
Pu-2391238 Pu-239 Am-241 

ratio ratioc ratio 

10 1.0 8 

28 0.5 14 

34 0.2 40 

53 0.4 85 

·--

~ 
t"l 

6· 
;:: 

~ 
a 

~ 
;:: 
$::l 
y 
~-
l::l -';:\:) 
~ 

"' :;::: -;;; 
$::l 
::1 
~ 

tJ 
$::l 

~ 
::t1 
~ 
-.::: 
~· 

~ 



(/) 

~ 
(b 
:3 
o
<ll ..., -~ 
Q) 

(..) 

(n 
0> 

-& 
1::J 
<ll ..., 
r-
0 
(/) 

h 
i.i) 
:3 
0 
(/) 

Q 
~ 
0 
::;, 

::0 
<ll 
Qj 

g. 
::0 

{g 
0 
~ 

TABLE 3.3-5 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-2 

Geomorphic Unit Am-241 Median Median 
and Summary (gamma spec) Cs-137 Pu-238 Pu-239,240 Sr-90 Particle Particle 

Sediment Facies Statistic (pCi/g) (pCi/g) (pCi/g) (pCi/g) {pCi/g) Size Class• Size(mm) 

LA-2 West (upstream from DP Canyon) 

Qt2 overbank average N/Ad N/A 0.003 0.085 0.29 fs 0.175 
(background?) 

n N/A N/A 1 1 1 

DP Canyon 

c2b overbank average 2.74 87.82 0.69 4.15 9.87 fs 0.164 

n 1 1 1 1 1 

LA-2 East (downstream from DP Canyon) 

c1 channel average 0.31 2.50 0.044 0.27 1.13 cs 0.713 

std. dev. 0.23 0.54 0.024 0.07 0.13 

maximum 0.47 2.88 0.061 0.31 1.22 

minimum 0.15 2.12 0.027 0.22 1.04 

median 0.31 2.50 0.044 0.27 1.13 

n 2 2 2 2 2 

c2 and c2b average 7.19 13.52 0.50 2.380 3.33 fs 0.142 
(0-0.3 m) 

std. dev. 8.11 8.42 0.60 1.758 1.98 
overbank 

maximum 28.00 32.90 2.01 6.390 6.90 

minimum 0.12 0.65 0.01 0.540 0.84 

median 2.89 13.00 0.31 2.390 2.82 

n 20 20 11 11 13 

c2 channel average 1.42 6.05 -0.008 0.450 1.99 cs 0.620 

std. dev. 1.00 4.00 N/A N/A 2.85 

maximum 2.30 9.71 N/A N/A 4.00 

a. cs = coarse sand, fs = fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. These ratios calculated only for samples or paired samples from same sediment layer that have both analyses. 

d. N/A =not applicable 

e. NA = not analyzed 

Am-241/ 
Soil Pu-239/238 Pu-239 

Textureb ratio ratioc 

Is 28 NN 

gls 6 0.7 

s 6 1.2 

sl 5 1.4 

gls N/A 0.2 

------

Cs-137/ 
Am-241 

ratio 

NA 
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TABLE 3.3-5 

SUMMARY OF BINNED ANALYSES IN REACH LA-2 

Geomorphic Unit Am-241 Median Median 
and Summary (gamma spec) Cs-137 Pu-238 Pu-239,240 Sr-90 Particle Particle 

Sediment Facies Statistic (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) Size Class• Size(mm) 

LA-2 West (upstream from DP Canyon) 

c1 channel average 0.15 0.12 0.005 0.211 0.660 cs 0.815 

n 1 1 1 1 1 

c2 overbank average 0.20 0.45 0.03 3.56 1.18 vfs 0.108 

std. dev. 0.12 0.16 0.02 3.46 1.56 

maximum 0.29 0.63 0.07 10.62 3.30 

minimum 0.06 0.33 0.00 0.98 -0.06 

median 0.25 0.38 0.02 2.28 0.18 

n 3 3 7 7 5 

c2 and c3 average 0.25 0.30 0.000 0.72 2.35 cs 0.548 
channel 

std. dev. 0.01 0.03 0.006 0.25 1.85 

maximum 0.25 0.32 0.009 0.94 3.70 

minimum 0.24 0.28 -0.004 0.38 0.24 

median 0.25 0.30 -0.002 0.79 3.10 

n 2 2 4 4 3 

c3 and f1 average 0.15 1.60 0.022 1.49 0.38 vfs 0.082 
overbank std. dev. N/A N/A 0.016 0.82 0.34 

maximum N/A N/A 0.049 3.18 0.77 .. 

minimum N/A N/A 0.007 0.60 0.15 

median N/A N/A O.Q19 1.31 0.23 

n 1 1 7 7 3 

a. cs = coarse sand, vfs = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. These ratios calculated only for samples or paired samples from same sediment layer that have both analyses. 

d. N/A =not applicable 

e. NA = not analyzed 
-- --·--~--

Am-241/ 
Soil Pu-239/238 Pu-239 

Textureb ratio ratioc 

s 42 0.71 

sl 126 0.0 

gls N/Ad NA8 

sl 67 0.1 
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Am-241 
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LA-2 East (downstream of DP Canyon) 

c3 LA-0024 26-32 66-81 Overbank 1 
(NE) (0025) 

29-32 74-81 Overbank 2 

35--39 89-99 Channel 2 

45--48 114-122 Channel 2 

50-58 127-147 Channel 2 

c3 LA-0097 24-33 60-83 Overbank 3 
(NE) 33-39 83-98 Channel 3 

39-46 98-118 Channel 3 

c3 LA-0096 0-6 0-15 Overbank? 3 
(SW) 0-6 0-15 Overbank? 3 

6-12 15--30 Overbank 3 

f1 LA-0100 0-1 0-3 Overbank 3 

f1 LA-0101 0-4 0-10 Overbank 3 

f1 LA-0108 0-3 0-7 Overbank 3 

4.5--8.5 11-22 Overbank 3 

f1b LA-0099 0-3.5 0-9 Overbank 3 

013 LA-0102 0-5 0-12 Overbank 3 

DP Canyon 

c2b LA-0016 0-3 jO-B Overbank 1 

TABLE 3.3-4 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-2 

iC 
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04LA-96-0149 1.508 1.68 192.31 0.07 

04LA-96-0222 NAC <1.6 (U)d 230 NA 

04LA-96-0223 NA 1.6 U (U) 170 NA 

04LA·96-0224 NA 0.6 (J)' 18 NA 

04LA-96-0229 NA 0.48 (U) 8 NA 

04LA-97-0057 NA 2.28 146 0.126 

04LA-97-0058 NA 0.655 19.2 0.079 

04LA-97-0059 NA 0.463 11.3 0.031 (U) 

04LA-97-0054 NA 1.46 121 0.07 

04LA-97-0055 NA 1.5 122 0.054 

04LA-97 ·0056 NA 0.266 (U) 29.5 0.035 (U) 

04LA-97 -0072 NA -0.223 (U) 0.464 -0.002 (U) 

04LA-97-0073 NA 0.288 21.9 0.006 (U) 

04LA-97 -0077 NA 1.2 5.57 0.089 

04LA-97-0078 NA 0.57 (U) 1.32 0.073 

04LA-97 -0071 NA 0.299 (U) 54.5 0.058 

04LA-97 ·007 4 NA 0.102 (U) 0.243 0.001 (U) 

04LA-96-0140 3.954 2.74 87.82 0.688 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csi = coarse to medium silt 

b. I = loam, sl = sandy loam, Is= loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

, c. NA = not analyzed 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

e. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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5.41 39.56 

NA 36 (J+)" 

NA 17 (J+) 

NA 6 (J+) 

NA 4.9 (J+) 

4.85 13.5 

2.74 1.53 

2.17 0.28 (U) 

3.89 30.2 

4.39 34.6 

0.851 27.1 

0.043 NA 

0.88 NA 

1.08 NA 

0.426 NA 

2.39 NA 

0.017 (U) NA 

4.15 9.87 

f. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
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< n "' a 
LA·2 East (downstream of DP Canyon) 

c2 LA-0105 0-5 0-13 Overbank 3 

5-7.5 13-19 Overbank 3 

7.5-12 19-30 Overbank 3 

16-31.5 40-80 Channel 3 

c2 LA-0106 0-4.5 0-11 Overbank 3 

8-14 20-35 Overbank 3 

14-19.5 35-50 Overbank 3 

21.5-31 55-80 Channel 3 

c2 LA-0107 0-7 0-18 Overbank 3 

7-15 18-39 Overbank 3 

15-20.5 39-65 Overbank 3 

c2b LA-0020 0-6 0-15 Overbank 1 

c2b LA-0020 8-12 20-30 Overbank 2 
(0040) 15-19 38-48 Overbank 2 

c2b LA-0020 25-29 64-74 Overbank 1 
(0021) 

c2b LA-0104 0-3 0-7 Overbank 3 

3-10.5 7-27 Overbank 3 

11-15.5 28-39 Overbank 3 
16-31.5 40-80 Channel 3 

c3 LA-0024 0-6 0-15 Channel 1 
(NE) (0025) 6-9 15-23 Channel 2 

13-18 33-46 Channel 2 

TABLE 3.3-4 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-2 
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04LA·97-0087 NA0 2.17 7.26 NA 

04LA-97-0088 NA 18.4 14 NA 

04LA-97-0075 NA 9.72 19.3 0.509 

04LA-97-0089 NA 2.07 8.2 NA 

04LA-97 ·0065 NA 1.56 5.46 0.183 

04LA-97-0066 NA 0.118 (U)d 32.9 0.05 

04LA-97-0067 NA 0.236 0.647 0.013 (U) 

04LA·97-0068 NA 0.092 (U) 0.59 -0.008 (U) 

04LA-97-0090 NA 1.66 6.04 NA 

04LA-97-0091 NA 6.34 15.8 NA 

04LA-97-0076 NA 1.46 21.1 0.395 

04LA-96-0144 1.242 1.06 5.52 0.155 

04LA-96-0211 NA 7 13 NA 

04LA-96-0212 NA 9.4 38 NA 

04LA-96-0145 1.372 1.23 34.53 0.189 

04LA-97 -0061 NA 3.28 8.53(U) 2.01 

04LA-97·0062 NA 12.1 22.1 0.652 

04LA-97-0063 NA 3.46 35.2 0.248 

04LA-97-0064 NA 0.787 11.2 0.056 

04LA·96-0148 0.348 0.17 (U) 27.85 0.028 (U) 

04LA·96-0220 NA <1.1 (U) 25 NA 

04LA-96-0221 NA <1 (U) 39 NA 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. NA = not analyzed 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitatlon limit or detection limit. 

e. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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NA NA fs 

NA NA vfs 

2.5 NA vfs 

NA NA cs 

0.931 1.45 fs 

2.39 6.16 fs 

6.39 0.84 ms 

0.45 -0.03 (U) cs 

NA NA ms 

NA NA fs 

2.35 NA vfs 

0.653 1.86 ms 

NA NA fs 

NA NA fs 

2.31 1.27 fs 

3.16 1.52 fs 

2.63 2.82 vfs 

2.24 1.88 vfs 

1.59 0.27 (U) cs 

0.95 3.93 cs 

NA 13 (J+)8 ms 

NA 9.3 (J+) cs 
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Ill a 
LA-2 West (Upstream from DP Canyon) 

c3 LA-0190 8.5-12.5 22-32 Overbank 4 

c3 LA-0191 0-8 0-20 Channel 4 

11 LA-0018 0-3 0-8 Overbank 1 
(c3?) 

11 LA-0189 0-11.5 0-29 Overbank 4 

16.5--22.5 42-57 Overbank 4 

11 LA-0193 0-4.5 0-11 Overbank 4 

Qt2? LA-0095 0-4.5 0-11 Overbank 3 
(12?) 

LA-2 East (downstream of OP Canyon) 

c1 LA-0023 0-4 0-10 Channel 1 

c1 LA-0098 0-8 0-20 Channel 3 

c2 LA-0019 Q-6 0-15 Overbank 1 

c2 LA-0019 7-10 18-25 Overbank 2 
(0043) 14-17 36-43 Overbank 2 

19--22 48-56 Overbank 2 

c2 LA-0022 0-3 0-8 Overbank 1 

c2 LA-0022 8-12 20-30 Overbank 2 
(0039) 8-12 20-30 Overbank 3 

16--19 41-48 Overbank 2 

21-25 53-64 Channel 2 

c2 LA-0103 14-22 35--55 Channel 3 

TABLE 3.3-4 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-2 
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04LA-97 -0612 NAC NA NA 0.0282 

04LA-97 -0614 NA NA NA 0.0088 (U)" 

04LA-96-0142 0.043 (U) 0.15(U) 1.6 0.01 (U) 

04LA-97 -061 0 NA NA NA 0.0075 (U) 

04LA-97 -0611 NA NA NA 0.0352 

04LA-97 -0620 NA NA NA 0.0186 (U) 

04LA-97-0100 NA NA NA 0.003 (U) 

04LA-96-0147 0.278 0.15 (U) 2.12 0.027 (U) 

04LA-97 -0060 NA 0.47 (U) 2.88 0.061 

04LA-96-0 143 1.245 1.13 5.77 0.309 

04LA-96-0225 NA 8.3 13 NA 

04LA-96-0226 NA 17 21 NA 

04LA-96-0227 NA 2.5 9.2 NA 

04LA-96-0146 1.136 0.77 4.76 0.091 

04LA-96-0205 NA 28 25 NA 

04LA-97 -0053 NA 23.1 22.4 1.17 

04LA-96-0206 NA 21 20 NA 

04LA-96-0207 NA 2.3 5.7 NA 

04LA-97-0085 NA 1.21 9.71 NA 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csi = coarse to medium silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

c. NA = not analyzed 
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1.64 (J)d NA 

0.731 (J) NA 

1.31 0.77(U) 

1.033 (J) NA 

3.18 (J) NA 

1.216 (J) NA 

0.085 0.29(U) 

0.22 1.04 

0.314 1.22 

0.632 2.21 

NA 5.8 (J+)1 

NA 6.9 (J+) 

NA 4.1 (J+) 

0.54 1.91 

NA NA 

4 4.38 

NA 3.3 (J+) 

NA 4 (J+) 

NA NA 

d. J =The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 

e. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

f. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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TABLE 3.3-4 

RADIONUCLIDE ANALYSES FROM REACH LA-2 
---
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LA-2 West (Upstream from DP Canyon) 

c1 LA-0017 0-3 0-8 Channel 1 04LA-96-0 141 0.034 (U}c 0.15 (U) 0.12 (U) 0.005 (U) 0.211 0.66 (U) 

c2 LA-0041 0-5 0-13 Overbank 2 04LA-96-0215 NAd <0.29 (U) 0.33 (J)8 NA NA 2.4 (J+)' 

0-5 Q-13 Overbank 4 04LA-97 -0569 0.035 NA NA 0.0121 (U) 1.336 (J) 0.28 (U) 

8-11 20-28 Overbank 2 04LA-96-0216 NA <0.25 (U) 0.38 (J) NA NA 3.3 (J+) 

8-11 20-28 Overbank 4 04LA-97 -0570 0.104 NA NA 0.039 10.62 (J) 0.45 (J+) 

16-20 41-51 Channel 2 04LA-96-0217 NA <0.24 (U) 0.32 (J) NA NA 3.7 (J+) 

24-28 61-71 Channel 2 04LA-96-0218 NA <0.25 (U) 0.28 (J) NA NA 3.1 (J+) 

16-28 41-71 Channel 4 04LA-97-0621 NA NA NA -0.0038 (U) 0.943 (J) NA 

c2 LA-0092 Q-5.5 0-14 Overbank 3 04LA-97-0096 NA NA NA 0.017 (U) 0.982 0.08 (U) 

0-5.5 0-14 Overbank 3 04LA-97 -0097 NA NA NA 0.026 (U) 1.36 0.01 (U) 

5.5-12.5 14-32 Overbank 3 04LA-97 -0052 NA 0.058 (U) 0.634 O(U) 1.3 -0.06 (U) 

12.5-17 32-44 Overbank 3 04LA-97-0098 NA NA NA 0.069 5.4 0.18 (U) 

17-24 44-60 Channel 3 04LA-97 ·0099 NA NA NA -0.004 (U) 0.843 (U) 0.24 (U) 

c2 LA-0192 0-8 0-20 Overbank 4 04LA-97 ·0615 NA NA NA 0.04 2.28 (J) NA 

15.5-20.5 39-52 Overbank 4 04LA-97-0616 NA NA NA 0.021 (U) 2.99 (J) NA 

15.5-20.5 39-52 Overbank 4 04LA-97 -0617 NA NA NA 0.043 2.82 (J) NA 

20.5-37.5 52-95 Channel 4 04LA-97 ·0618 NA NA NA 0.0008 (U) 0.378 (J) NA 

20.5-37.5 52-95 Channel 4 04LA-97·0619 NA NA NA 0.0163 (U) 0.275 (J) NA 

c3 LA-0093 0-4 Q-10 Overbank 3 04LA-97·0103 NA NA NA 0.049 1.49 0.23 (U) 

c3 LA-0094 0-8 0-3 Overbank 3 04LA-97-0104 NA NA NA 0.007 (U) 0.595 0.15 (U) 

a. cs = coarse sand, ms = medium sand, Is = line sand, vts = very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 

e. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected lor that analysis. 

I. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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Analytical Results and Data Review Section 3.0 

Most of the estimated plutonium inventory in each subreach is contained within the relatively fine-grained 
overbank facies sediment deposits, and only 5 to 8% is contained within the coarse-grained channel 
facies sediment (Table 3.3-3). In LA-1 West the largest part, 68%, is estimated to be contained within 
overbank sediments of the c3 unit adjacent to the active channel. In LA-1 Central 44% of the estimated 
inventory is contained within overbank sediments of the c2 unit, also adjacent to the active channel. In 
contrast, 70% of the estimated inventory in LA-1 East is contained within overbank sediments in the f1 
unit, which is mostly located away from the active channel. Therefore, most of the plutonium located 
within LA-1 West and LA-1 Central is judged to be susceptible to remobilization during floods over the 
next 50 years, and most of the plutonium located within LA-1 East is judged to be stable over this time 
frame. 

3.3.3 Reach LA-2 

3.3.3.1 Contaminant Concentrations 

Concentrations of most radionuclide contaminants change dramatically between LA-2 West and LA-2 
East, reflecting significant contributions of contaminants from DP Canyon. Americium-241, cesium-137, 
and plutonium-238 are each present at relatively low levels above background values in LA-2 West and 
increase significantly in concentration downstream from DP Canyon. Strontium-90 is apparently not 
present above the background value in sediments in LA-2 West but is a significant COPC downstream in 
LA-2 East (note that it was not possible to replicate strontium-90 results above the background value in 
LA-2 West, as discussed in Section 3.3.1.6, and these results are discounted as probably representing a 
laboratory bias). In contrast, the concentrations of plutonium-239,240 are similar in LA-2 West and LA-2 
East, and the highest value was obtained upstream from DP Canyon (Table 3.3-4). In addition, the 
maximum plutonium-239,240 value obtained in LA-2 East is less than the maximum in each of the LA-1 
subreaches downstream from Hillside 137. These observations suggest that the most significant sources 
of plutonium-239,240 in upper Los Alamos Canyon are located upstream from DP Canyon, although 
plutonium 239,240 has also been supplied from DP Canyon. 

Concentrations of cesium-137 in most sediment samples downstream from DP Canyon are above the 
background value of 0.9 pCi/g, and all samples upstream from DP Canyon are below the background 
value except for one sample from the f1 unit (1.6 pCi/g in sample 04LA-96-0142). The highest levels of 
cesium in LA-2 occur in a thin subsurface layer of overbank facies sediment in the small c3 unit in LA-2 
East, with a maximum of 192 pCi/g and an average of 153 pCi!g (Tables 3.3-4 and 3.3-5; Figures 2.3-11 
and 3.3-6). Note that a higher value of 230 pCi/g was obtained upon resampling the same site that 
provided the analysis of 192 pCi/g (Figure 3.3-6) but that only the initial results are used for calculating 
averages. In contrast to the high values in the c3 unit, cesium-137 in overbank facies sediment of the 
widespread c2 unit and related layers within the c2b unit have a maximum of 33 pCi!g, an average of 13.5 
pCi/g, and a median of 13 pCi/g. Intermediate concentrations of cesium-137, averaging 36 pCi/g, occur in 
subsurface layers within the c2b unit. 

Concentrations of cesium-137 in coarse-grained channel facies sediment in LA-2 East show patterns 
similar to the fine-grained overbank facies sediment, and concentrations are highest in the c3 unit. 
Cesium-137 in channel facies sediment averages 31 and 45 pCi/g for upper and lower layers in the c3 
unit, 6.1 pCi/g in the c2 unit, and 2.5 pCilg in c1. 
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Sediment 
Facies 

LA·1 Central 

Channel 

Channel 

Channel 

Channel 

Subtotal 

Overbank 

Overbank 

Overbank 

Overbank 

Subtotal 

Total 

LA-1 East 

Channel 

Channel 

Channel 

SUbtotal 

Overbank 

Overbank 

Overbank 

Overbank 

Subtotal 

Total 
-

Geomorphic 
Unit 

c1 

c1b 

c2 

c3 

c2 

c3 

f1 

f2 

c1 

C2 

c3 

c2 

c3 

f1 

f2 

Estimated 
Average 

Area Thickness 
Section (m') (m) 

All 681 0.5 

All 29 0.5 

Lower 806 0.5 

Lower 740 0.5 

2256 

Upper 806 0.31 

Upper 740 0.22 

All 2953 0.11 

All 1269 0.02 

All 596 0.5 

Lower 1202 0.5 

Lower 967 0.5 

2765 

Upper 1202 0.30 

Upper 967 0.25 

All 3373 0.21 

All 1456 0.02 

TABLE 3.3-3 (continued) 

ESTIMATED PLUTONIUM INVENTORY IN REACH LA-1 

Estimated 
Average Estimated Percent 

Plutonium- Plutonium· of 
Estimated Estimated Estimated 239,240 239,240 Total 
Volume Fraction Densi~ Concentration Inventory Subreach 

(m') <2mm (glcm (pCilg) (mCi) Inventory 

341 0.5 1.23 0.08 0.02 1% 

15 0.5 1.23 0.08 0.00 0% 

403 0.5 1.23 0.36 0.09 4% 

370 0.5 1.23 0.21 0.05 2% 

1128 0.15 7% 

250 0.99 1.04 4.06 1.04 44% 

163 0.95 1.04 2.27 0.37 16% 

325 0.95 1.04 2.27 0.73 31% 

25 0.95 1.04 2.27 0.06 2% 

763 2.20 93% 

2.35 100% 
' 

298 0.5 1.23 0.09 0.02 0% 

601 0.5 1.23 0.18 0.07 1% 

484 0.5 1.23 1.27 0.38 7% 

1383 0.46 8% 

361 0.94 1.04 1.87 0.66 11% 

242 0.98 1.04 1.87 0.46 8% 

708 0.94 1.04 5.82 4.03 70% 

29 0.94 1.04 5.82 0.17 3% 

1340 5.32 92% 

5.78 100% 

Estimated 
Percent Inventory Most 

Potentially Susceptible 
Susceptible to 

to Remobilization 
Remobillzatlon (mCi) 

100% 0.02 

100% 0.00 

100% 0.09 

100% 0.05 • 

0.15 

100% 1.04 

100% 0.37 

10% 0.07 

0% 0.00 

1.48 

100% 0.02 

100% 0.07 

100% 0.38 

0.46 

100% 0.66 

100% 0.46 

10% 0.40 

0% 0.00 

1.52 

--

Percent 
ofTotal 

Subreach 
Inventory 

Susceptible to 
Remobilizatlon 

1% 

0% 

4% 

2% 

7% 

44% 

16% 

3% 

0% 

63% 

70% 

0% 

1% 

7% 

8% 

11% 

8% I 
7% l 
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Sediment Geomorphic 
Facies UnH 

LA·1 West+ 

Channel c1 

Channel c2 

Channel c3 

Subtotal 

Overbank c2 

Overbank c3 

Overbank f1 

Overbank f2 

Subtotal 

Total 

LA·1 West 

Channel c1 

Channel c2 

Channel c3 

Subtotal 

Overbank c2 

Overbank c3 

OVerbank f1 

Subtotal 

Total 
~-- --

Estimated 
Average 

Area Thlckne11 
Section (m~ (m) 

All 198 0.5 

Lower 108 0.5 

Lower 334 0.5 

640 

Upper 108 0.25 

Upper 334 0.42 

All 563 0.24 

All 514 0.02 

All 715 0.5 

Lower 294 0.5 

Lower 1610 0.5 

2619 

Upper 294 0.25 

Upper 1610 0.42 

All 2781 0.24 

TABLE 3.3-3 

ESTIMATED PLUTONIUM INVENTORY IN REACH LA-1 

Estimated 
Average Estimated Percent 

Plutonium· Plutonium· of 
Estimated Estimated Estimated 239,240 239,240 Total 
Volume Fraction Dens~ Concentration Inventory Subreach 
(m~ <2mm (glcm (pCIIg) (mCJ) Inventory 

99 0.5 1.23 0.02 0.00 1% 

54 0.5 1.23 0.04 0.00 1% 

167 0.5 1.23 0.04 0.00 3% 

320 0.01 5% 

27 0.87 1.04 0.38 O.D1 8% 

140 0.91 1.04 0.38 0.05 42% 

135 0.96 1.04 0.38 0.05 42% 

10 0.96 1.04 0.38 0.00 3% 

313 0.11 95% 

0.12 100% 

358 0.5 1.23 0.12 0.03 0% 

147 0.5 1.23 0.49 0.04 1% 

805 0.5 1.23 0.49 0.24 4% 

1310 0.31 5% 

74 0.87 1.04 6.88 0.46 7% 

676 0.91 1.04 6.88 4.40 68% 

667 0.96 1.04 2.02 1.35 21% 

1417 6.21 95% 

6.52 100% 

Estimated 
Percent Inventory Most 

Potentially Susceptible 
Susceptible to 

to Remoblllzatlon 
Remoblllzatlon (mCI) 

100% 0.00 

100% 0.00 

100% 0.00 

0.01 

100% 0.01 

100% 0.05 

10% 0.01 

0% 0.00 

0.06 

100% 0.03 

100% 0.04 

100% 0.24 

0.31 

100% 0.46 

100% 4.40 

10% 0.13 

5.00 

--

Percent 
of Total 

Subreach 
Inventory 

Susceptible to 
Remoblllzatlon 

1% 

1% 

3% 

5% 

8% 

42% 

4% 

0% 

53°!. 

59% 

0% 

1% 

4% 

5% 

7% 

68% 

2% 

77% 

81% 
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Section 3.0 Analytical Results and Data Review 

concentrations of 0.917 and 1.277 pCVg, an order of magnitude higher than OU 1098 samples collected 
in the same year. It is possible that these large differences in plutonium-239,240 concentration in part 
result from variations in the percentage of silt and clay between samples, although particle size data are 
not available from the earlier samples to test this hypothesis. Because of these uncertainties, the 
plutonium data from the environmental surveillance station is not considered useful for evaluating 
possible trends in contaminant concentration over time. 
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e Surveillance sample at LA0-1 

_.. OU 1098 sample (Location ID 02-1072) 

• This investigation 

• 
• 

• 

• 

Year 

• • 

F3.3-5/ UPPER LOS ALAMOS CANYON REACH RPT I 090198 

Figure 3.3-5. Relation of plutonium-239,240 concentration to age from active channel sediment 
samples collected from reach LA-1 Central. 

3.3.2.3 Contaminant Inventory 

The estimated plutonium-239,240 inventory varies among the LA-1 subreaches associated with variations 
in estimated average plutonium concentrations (Table 3.3-3). The estimated inventory downstream of 
TA-1 contaminant sources is highest in LA-1 West (17.6 mCilkm) and is lowest immediately upstream in 
LA-1 West+ (0.9 mCilkm). By comparison, if all the post-1942 sediment in LA-1 West+ had plutonium-
239,240 at the background value of 0.068 pCVg, the total inventory would be 0.3 mCilkm; using the 
average plutonium-239,240 value from the sediment background data set of 0.025 pCVg (McDonald et al. 
1996, 55532) provides an estimated "background inventory• of 0.1 mCilkm. The estimated inventory is 
relatively high in LA-1 East (13.4 mCilkm) and relatively low in LA-1 Central (6.0 mCilkm). 
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Analytical Results and Data Review Section 3.0 

Figure 3.3-4 shows relations of plutonium-239,240 concentration to particle size and organic matter 
content for the combined data set of all samples from LA-1 West, LA-1 Central, and LA-1 East. Visual 
examination suggests that the strongest correlation is between plutonium concentration and silt and clay 
content and the weakest is between plutonium concentration and organic matter content, although 
positive correlations are suggested by all plots in Figure 3.3-4. Figure 3.3-4 also shows the generally low 
concentrations in samples with median particle sizes of 0.5 mm or greater, or those samples with median 
particle size classes of coarse sand or very coarse sand, further illustrating the importance of the finer
grained overbank facies sediment. 
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Figure 3.3-4. Scatter plots of plutonium-239,240 against particle size parameters and organic 
matter content for all samples from reaches LA-1 West, LA-1 Central, and LA-1 East. 

Additional data on plutonium-239,240 concentrations in LA-1 sediments are available from samples 
collected from the environmental surveillance sampling station at LA0-1 within LA-1 Central that date 
back to 1970 (e.g., Environmental Surveillance and Compliance Programs 1997, 56684) (Figure 3.3-5). 
These data show a wide range in plutonium-239,240 concentration (0.001 to 4.1 pCilg) and no systematic 
variations over time. Most data from this station are higher than the analysis obtained from the c1 unit of 
LA-1 Central in this investigation (0.076 pCilg, Table 3.3-1) and are also higher than stream channel 
samples collected near this station in 1995 as part of OU 1098 investigations (0.078 to 0.12 pCi/g from 
Location ID 02-1072, Figure 3.3-5). Note that two surveillance samples collected in 1995 had reported 
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Figure 3.3-3. Depth variations in plutonium-239,240 concentration at sample sites in reach LA-1 
East 
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Figure 3.3-2. Depth variations in plutonium-239,240 concentration at sample sites in reach LA-1 
Central. 
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Figure 3.3-1. Depth variations in plutonium-239,240 concentration at sample sites in the c3 unit In 
reach LA-1 West. 
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Anah·tical Results and Data Review Section 3.0 

Channel facies sediment samples from the c1, c2, and c3 units in LA-1 downstream of Hillside 137 have 
measured plutonium-239,240 concentrations ranging from 0.08 to 2.2 pCilg, although only one sample 
exceeded 0.8 pCilg (Table 3.3·1). The highest concentration was obtained from a c3 sample in LA-1 
East, although the only other channel facies sample from this unit provided a value of 0.35 pCi!g, similar 
to c2 channel facies samples in LA-1 East and c2 and c3 samples from LA-1 West and LA-1 Central 
(Table 3.3·2). In all subreaches, active channel sands (c1) have lower concentrations of plutonium than 
samples from the abandoned channel units (c2 and c3). 

3.3.2.2 Age and Particle Size Relations 

Age control for sediment deposits is sparse in reach LA-1, limiting confidence in inferences about 
possible trends in contaminant concentration over time. However, available data suggest that there have 
been no major decreases in plutonium-239,240 concentrations over time, and relatively high 
concentrations can occur in sediments that are less than 20 to 25 years old. The sediment sample with 
the second highest plutonium concentration in LA-1, 19.1 pCi/g in sample 04LA-97-0240 from the c3 unit 
in LA-1 West (Table 3.3-1 ), is from a fine-grained silt-rich layer that buries a tree with an estimated 
germination date of 1974 AD (tree ULA-022, Table 81-1, Figures 2.3·5 and 3.3-1). This sediment layer 
may also bury a tree that germinated circa 1978 AD (tree ULA-023). Tree ULA-022 is growing on a 
coarser overbank sediment deposit with only 2.6 pCilg plutonium-239,240 (sample 04LA-97-0585, a fine 
sand layer, Figure 3.3-1), which was deposited sometime between 1942 and 1974. 

In LA-1 Central and LA-1 East additional data are available on the ages of some overbank sediment 
deposits that, in combination with the LA-1 West data, show no consistent trend of higher or lower 
concentrations of plutonium-239,240 in sediment deposited early or late in the period since initial 
contaminant releases. In LA-1 Central, sediment that postdates 1970 AD (sample 04LA-97-0613 at tree 
ULA-040) has only 0.5 pCilg plutonium-239,240, and texturally similar sediment that was deposited 
between 1942 and 1961 AD (sample 04LA-97-0267 near tree ULA-005, Figure 2.3-6) has 1.5 pCi/g. In 
LA-1 East, a silt-rich layer that occurs beneath tree ULA-028 and was deposited between 1942 and 1955 
AD has 4.5 pCi/g plutonium-239,240 (sample 04LA-97-0601), and a texturally similar layer that buries this 
tree and postdates 1955 has 1.7 pCi/g (sample 04LA-97-0622). 

Examination of variations in plutonium-239,240 concentration with depth within the c2 and c3 units in the 
different LA-1 subreaches also shows no consistent differences between deeper (older} and shallower 
(younger) samples that would provide evidence for significant changes in plutonium concentration over 
time (Figures 3.3-1 to 3.3-3). Samples with the highest plutonium concentration within each unit can be 
located near the surface, near the middle of an overbank deposit, or near the bottom. 

Scat1er plots of plutonium-239,240 concentrations versus particle size in LA-1 indicate that plutonium 
concentration in each subreach generally increases with decreasing particle size, although much 
variability exists in these relationships (Figures 83-1 to 83-4). For all three subreaches downstream from 
Hillside 137, plots of plutonium concentration against the percentage of silt and clay in each sample show 
the best trends, and the highest concentrations in each subreach occur in samples that have at least 55% 
silt and clay. Variations in plutonium concentration in the channel facies sediment samples also appear to 
be related to silt and clay content. The higher plutonium-239,240 concentrations that occur in the c2 and 
c3 channel facies samples in each subreach, in comparison to c1, are consistent with higher percentages 
of silt and clay in the c2 and c3 samples. In some subreaches there is also an apparent correlation of 
organic matter content with plutonium concentration, although correlations with silt and clay content 
appear better. 
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IABLE 3.3-2 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-1 

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size 

Sediment Facies Statistic (pCI/g) (pCI/g) Class• (mm) 

LA·1 East( downstream ofTA·211aundry outfall) 

c1 channel average 0.012 0.090 cs 0.784 

n 1 1 
c2 & c3 overbank average 0.029 1.865 vfs 0.091 

std. dev. 0.022 1.010 
----

maximum 0.078 4.490 

minimum 0.008 0.631 

median O.D18 1.690 

n 13 13 

c2 channel average 0.016 0.183 cs 0.832 

std. dev. 0.012 0.074 

maximum 0.024 0.235 

minimum 0.007 0.131 

median 0.016 0.183 

n 2 2 

c3 channel average 0.007 1.270 cs 0.666 

std. dev. 0.005 1.301 

maximum 0.010 2.190 

minimum 0.003 0.350 

median 0.007 1.270 

n 2 2 

f1 overbank average 0.026 5.815 csi 0.055 

std. dev. 0.021 6.814 

maximum 0.065 19.300 

minimum 0.004 1.710 

median 0.020 3.345 

n 6 6 

a. cs = coarse sand, vfs = very fine sand, csl = coarse slit, 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. Samples Inferred to represent background have ~0.08 pCVg Pu-239,240 and are from the f1 unit 
---- ----
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TABLE 3.3-2 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-1 

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size 

Sediment Facies Statistic (pCilg) (pCilg) Class• (mm) 

LA-1 Central (downstream of TA·2} 
c2 overbank median 0.021 2.760 

n 3 3 
c2 channel average 0.016 0.364 cs 0.865 

std. dev. 0.005 0.209 
maximum 0.020 0.512 

minimum 0.012 0.216 

median 0.016 0.364 

n 2 2 
c3 & 11 overbank average 0.013 2.271 vfs 0.110 

std. dev. 0.014 2.152 

maximum 0.040 5.940 
minimum -0.007 0.123 

median 0.018 1.385 

n 12 12 
c3 channel average 0.007 0.206 cs 0.741 

std. dev. 0.007 0.096 

maximum 0.012 0.316 

c3 channel minimum -0.001 0.142 

median 0.011 0.160 

n 3 3 

background?c average 0.000 0.038 ms 0.358 

std. dev. 0.002 0.037 

maximum 0.001 0.080 

minimum -0.002 0.012 

median 0.001 0.024 

n 3 3 

a. cs =coarse sand, ms = medium sand, vts = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = <!:20% gravel 

1 

c. Samples Inferred to represent background have ~0.08 pCVg Pu-239,240 and are from the f1 unit 

1 

d. N/A = not applicable 
~---- ----~--
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TABLE 3.3-2 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-1 

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size 

Sediment Facies Statistic (pCilg) (pCilg) Class• (mm) 
~-

LA·1 West (downstream ~of Hillside 137, upstream of TA-41) 
-~ 

c3 channel average 0.012 0.489 cs 0.500 
std. dev. 0.009 0.228 

maximum 0.017 0.728 

minimum 0.001 0.273 
median 0.017 0.465 

n 3 3 
f1 overbank average 0.015 2.022 vfs 0.072 

std. dev. 0.014 1.654 

maximum 0.034 4.800 
minimum ·0.01 0 0.356 
median 0.017 1.830 

n 7 7 
background?c average 0.020 0.037 vfs 0.097 

std. dev. 0.018 0.029 

maximum 0.033 0.058 

minimum 0.008 0.017 

median 0.020 0.037 

n 2 2 

LA-1 Central (downstream of TA-2) 

c1 channel average ·0.002 0.076 cs 0.964 

n 1 1 

c2 overbank average 0.020 4.056 vfs 0.063 

std. dev. 0.021 4.228 

maximum 0.041 8.780 

minimum -0.001 0.627 

a. cs = coarse sand, v1s = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g .. ~0% gravel 

c. Samples Inferred to represent bac~ground have ~0.08 pCVg Pu-239,240 and are from the f1 unit 

d. NIA = not applicable 
-- -----~ -- ~ -
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TABLE 3.3-2 

SUMMARY OF BINNED ANALYSES IN REACH LA-1 
-

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size 

Sediment Facies Statistic (pCi/g) (pCilg) Class• (mm) 
~~·-

LA-1 Far West (upstream of Hillside 140, downstream of bridge) 
c1 channel, average 0.006 0.017 Is 0.207 
c2 and c3 ~td.dev. 0.013 0.015 
overbank 

maximum 0.015 0.030 
minimum ·0.009 0.000 

median 0.013 0.020 

n 3 3 
LA-1 West+ (upstream of Hillside 137, downstream of Bailey Canyon) 

c1 channel average 0.003 O.Q16 cs 0.681 

n 1 1 
c2 & c3 overbank average 0.010 0.379 Is 0.162 

std. dev. 0.005 0.172 

maximum 0.016 0.623 

minimum 0.005 0.249 

median 0.009 0.321 

n 4 4 
---

LA-1 West (downstream of Hillside 137, upstream of TA-41) 

c1 channel average ·0.006 0.123 vcs 1.110 

std. dev. 0.007 0.059 

maximum -0.002 0.164 

minimum -0.011 0.081 

median -0.006 0.123 

n 2 2 

c2 & c3 overbank average 0.034 6.881 vfs 0.075 

std. dev. 0.019 5.437 

maximum 0.083 19.100 

minimum 0.008 2.030 

median 0.033 4.770 

n 13 13 

a. vcs =very coarse sand, cs =coarse sand, Is= fine sand, vis= very fine sand 
b. sl = sandy loam, s = sand, g = ~20% gravel 
c. N/A =not applicable 

---
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LA·1 East (downstream ol TA-211aundry outfall) 

c3 LA-0162 0-12.5 0-32 Channel 1 
12.5-18.5 32-47 Overbank 1 
18.5-26.5 47-61 Overbank 1 

c3 LA-0186 0-7 0-18 Overbank 2 
7-14.5 1s-37 Overbank 2 

c3 LA-0188 0-6.5 
I-· 

0-16 Overbank 2. 
6.5-10.5 16--27 Overbank 2 
10.5-22 27-56 Overbank 2 
28.5-41 73-104 Channel 2 

11 LA-0157 0-7 0-18 Overbank 1 
7-17.5 18-44 Overbank 1 

11 LA-0158 0-13.5 0-34 Overbank 1 
13.5-19 34-48 Overbank 1 

11 LA-0160 0-10.5 0-27 Overbank 1 
0-10.5 0-27 Overbank 2 

11 LA-0184 0-3.5 0-9 Overbank 2 

TABLE 3.3-1 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-1 

Iii .. ..,. .. 
3 

&,. ~,. g' {;3 roll 'iJ"O ... ~ n':= 6~ n• 
~"' "*~ ""~ c:::N 
~ ... ...... ... ... .. "" .... ~ .... --4 -oo 

"" 0 e 0 
0::: e 

04LA-97 -0278 NN NA NA o.oo32IW ... 

04LA-97 -0279 NA NA NA 0.0098 (U) ·--04LA-97 -0280 NA NA NA __ 0.008 (U) 
04LA·97-0622 0.065 -0.201 (U) 2.8993 0.0182 (U) 
04LA-97-0601 NA NA NA 0.0139 (U) 
04LA-97 -0606 NA NA NA 0.0151 (U) 
04LA-97-0607 NA NA NA 0.04 
04LA-97-0608 NA NA 

t------
NA 0.061 

04LA-97-0609 NA NA NA 0.01 (U) 
04LA-97-0270 NA NA NA 0.0044 (U) 
04LA-97-0271 NA NA NA 0.0185 (U) 
04LA-97 -0272 NA NA NA 0.022 (U) 

04LA·97 -0273 NA NA NA 0.0283 
04LA-97-0275 NA NA NA 0.065 

04LA-97-0572 0.206 0.175 (U) 1.1012 NA 

04LA-97-0598 NA NA NA 0.0154 (U) 

a. cs = coarse sand, ms = medium sand, vfs = very line sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = aand, sll = sill loam, g = ~0% gravel 

c. NA = not analyzed 

d. U = The analyle was analyzed lor but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit. 
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2.19 NA 
1.71 NA 
1.135 NA 
1.69 (J)" NA 
4.49 (J) NA 
0.631 (J) NA 
1.95 (J) NA 
2.32 (J) NA 
0.35 (J) NA 
1.78 NA 
4.9 NA 
1.71 NA 
5.41 NA 

19.3 NA 
NA NA 

1.79 (J) NA 

e. J = The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected lor that analysis. 
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LA·t Central (downstream of TA-2) 
11 LA-0151 11.5-14.5 29-37 Overbank 1 

19.5-31.5 50-80 Channel 1 
11 LA-0152 0-4 0-10 Overbank 1 

0-4 0-10 Overbank 1 
f1 LA-0156 0-6.5 0-17 Overbank 1 

6.5-14 17-35 Overbank 1 
f1 LA-0180 0-4.5 0-11 Overbank 2 .. 

6.5-18.5 17-47 Channel 2 
LA·1 East (downstream of T A-21 laundry outfall) 
c1 LA-0159 0-2 0-5 Channel 1 
c2 LA-0185 0-9 0-23 Overbank 2 

9-15.5 23-39 Overbank 2 
15.5-26 39-66 Channel 2 

c2? (c3?) LA-0161 0-13 0-33 Overbank 1 

1 ft-27 48-68 Channel 1 
c2? (c3?) LA-0187 0-5.5 0-14 Overbank 2 

5.5-13 14-33 Overbank 2 

13-20.5 33-52 Overbank 2 

TABLE 3.3-1 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-1 
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04LA·97-0257 NN NA NA o.oo82IW 
04LA-97-0258 NA NA NA 0.0011 (U) 

··---·· 
04LA-97-0259 NA NA NA 0.0183 (U) 

04LA-97-0260 NA NA NA 0.0127 (U) 

04LA-97-0268 NA NA NA .Q.0072 (U) 
·--f----

04LA-97-0269 NA NA NA -0.0022 (U) 

04LA-97-0589 NA NA NA 0.023 (U) 
04LA-97-0592 NA NA NA 0.001 (U) 

04LA-97-0274 NA NA NA 0.0123 (U) 
04LA-97-0623 0.043 (U) .0.113 (U) 0.3312 0.0123 (U) 

04LA-97-0599 NA NA NA 0.051 
04LA-97-0600 NA NA NA 0.0239 (U) 
04LA-97-0276 NA NA NA 0.02 (U). 
04LA-97-0277 NA NA NA 0.0073 (U) 

04LA·97-0603 NA NA NA 0.0171 

04LA-97-0604 NA NA NA 0.033 

04LA-97·0605 NA NA NA 0.078 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vfs = very fine sand, csl = coarse silt 
1 b. sJ = sandy loam, Is= loamy sand, s = sand, sil " silt loam, g = 2:20% gravel 

c. NA = not analyzed 
d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitalion limit or detection limit. 
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1.23 -0.08 (U) 
0.0237 NA 

3.48 NA 

3.04 NA 

0.308 NA 

0.0115 (U) NA 

0.767 (J)" NA 

0.08 (J) NA 

0.09 NA 

1.252 (J) NA 

1.378 (J) NA 

0.131 (J) NA 

2.98 NA 

0.235 NA 

0.917 (J) NA 

2.27 (J) NA 

1.52 (J) NA 

e. J = The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 
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TABLE 3.3-1 (continued} 

RADIONUCLIDE ANALYSES FROM REACH LA-1 
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LA-1 West (downstream of Hillside 137) (u =upstream of Hillside 138; d =downstream of Hillside 138) 

11 (u) LA-0176 0--£.5 0-16 Overbank 2 04LA-97-0590 0.063 0.484 (U)c 0.2408 0.0169 (U) 
6.5-12.5 16-32 Overbank 2 04LA-97-Q578 NA NA NA 0.0328 

LA-1 Central (downstream of TA-2) 
c1 LA-0154 0-2 Channel 

·--,--
0-5 1 04LA-97-0264 NA NA NA -0.0022 (U) 

---~-

c2 LA-0153 0--£.5 0-17 Overbank 1 04LA-97-Q261 NA NA NA -o.0005 (U) 
-

14.5-27 37-68 Channel 2 04LA·97-Q594 NA NA NA 0.0201 (U) 
-·· 

c2 LA-0179 0-9.5 0-24 Overbank 2 04LA-97-Q602 0.071 0.174 (U) 0.5489 0.0206 (U) 
9.5-17.5 24--45 Overbank 2 04LA-97-Q587 NA NA ~~-=---

NA 0.041 
21-36 53-92 Channel 2 04LA-97-Q588 NA NA NA 0.0124 (U) 

c3 LA-0155 6.5-15.5 16-40 Channel 1 04LA-97-D265 NA NA NA 0.0123 (U) 
15.5-19.5 40-50 Channel 1 04LA-97-Q266 NA NA NA , ..0.001 (U) 

23.5-27.5 60-70 Overbank 1 04LA-97·0267 NA NA NA 0.0184 (U) 
c3 LA-0181 0-4 0-10 Overbank 2 04LA-97-D613 0.041 0.147 (U) 0.61 -0.0072 (U) 

10-23.5 25-60 Channel 2 04LA-97-Q593 NA NA NA 0.0105 

c3? (11?) LA-0182 4-17 10-43 Overbank 2 04LA-97-D595 NA NA NA -0.0016 (U) 

23.5-27.5 60-70 Overbank 2 04LA-97-Q596 NA NA NA 0.0188 

c3? (11?) LA-0183 0-14 0-36 Overbank 2 04LA-97-D597 NA NA NA 0.04 

11 LA-0150 0-3 0-8 Overbank 1 04LA-97-D254 NA NA NA 0.0222 (U) 
11 LA-0151 0-7 0-18 Overbank 1 04LA-97-D255 NA NA NA 0.024 

7-11.5 18-29 Overbank 1 04LA-97..0256 NA NA NA 0.0035 (U) 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csl = coarse sill 
b. sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 
c. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit. 
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0.701 (J)d NA" 
0.0169 (U) NA 

0.076 NA 
0.627 NA 
0.216 NA 
2.76 (J) NA 
8.78 (J) NA 
0.512 (J) NA 
0.316 NA 
0.142 NA 
1.54 NA 
0.531 (J) NA 
0.16 (J) NA 
0.988 (J) NA 
0.123(J) NA 
5.1 (J) NA 
5.94 NA 
5.54 -0.07 (U) 

1.71 -0.19 (U) 

d. J = The analyte was positively Identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
e. NA = not analyzed 
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TABLE 3.3-1 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-1 
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LA·1 West (downstream of Hillside 137) (u = upstream of Hillside 138; d = downstream of Hillside_! 38) 
c3 (d) LA-0146 (H1 ~28 Overbank 1 04LA-97-0243 NAC NA NA 0.036 r--

11-19.5 28-49 Overbank 1 04LA-97.Q244 NA NA NA o.oo75!W ---
19.5-28 49-71 Overbank 1 04LA-97-0245 NA NA NA 0.0189 (U) 

c3 (d) LA-0147 ~-5 ~17 Overbank 1 04LA-97-0246 NA NA NA 0.0145 (U) --
6.5-15.5 17-39 Channel 1 04LA-97-0247 NA NA NA 0.0165 (U) 

--
6.5-15.5 17-39 Channel 1 04LA-97.0248 NA NA NA 0.0098 (U) 
18.5-23 47-59 Overbank 1 04LA-97-0249 NA NA NA 0.0158 (U) --r---
23-30.5 59-78 Channel? 1 04LA-97.0250 NA NA NA 0.0171 (U) 
30.5-36 78-92 Channel 1 04LA-97-0251 NA NA NA 0.001 (U) 

-· 

c3? (11?) LA-0141 0-4 0-10 Overbank 1 04LA-97-0236 NA NA NA 0.049 
(u) ·-- --

4-14 10-36 Overbank 1 04LA-97-0237 NA NA NA 0.044 
14-19.5 36-50 Overbank 2 04LA-97-0583 NA NA NA 0.0302 

11 (u) LA.0177 0-5.5 0-14 Overbank 2 04LA-97-0580 NA NA NA 0.0083(U) 

9.5-17 24-43 Overbank 2 04LA-97.Q581 NA NA NA 0.034 
21-5-27.5 55-70 Overbank 2 04LA-97.0582 NA NA NA 0.008 (U) 

--
11 (u) LA.0142 0-3.5 0-9 Overbank 1 04LA-97.0238 NA NA NA .0.0095 (U) 

3.5-8.5 9-22 Overbank 2 04LA-97.0584 NA NA NA 0.023 (U) 
11 (d) LA-0145 0-4 ~10 Overbank 1 04LA·97.Q242 NA NA NA 0.0208 

4-10 1~26 Overbank 2 04LA-97.0586 NA NA NA 0.0138 (U) 

a. cs = coarse sand, ms = medium sand, Is= fine sand, vfs = very line sand, csl =coarse sill 
b. I= loam, sf= sandy loam, Is= loamy sand, s = sand, sit = sUI loam, g = ~0% gravel 
c. NA = not analyzed 
d. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 
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7.32 NA 
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3.42 NA 

2.03 NA 
0.728 NA 
0.693 NA 
3.07 NA 
0.465 NA 

0.273 NA 

4.77 NA 

10.49 NA 
9.36 (J)• NA 
0.356 NA 

0.819 NA 
0.058 (J) NA 

1.99 NA 

4.8(J) NA 

1.83 NA 
3.66(J) NA 

e. J = The analyte was positively Identified, and the assoclatad numerical value is estimated to be more uncertain than would normally be expected lor that analysis. 
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TABLE 3.3-1 

RADIONUCLIDE ANALYSES FROM REACH LA-1 
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LA·1 Far West (upstream of Hillside 140, downstream of bridge) 
---

c1 LA-0171 0-2 0--5 Channel 2 04LA-97-0579 O.D35 ·0.036 (U)0 -0.0054 (U) -0.0085 (U) 0.00006 (U) NAd 
--

c2 LA-0170 0-12 Q-30 Overbank 2 04LA-97-0568 0.034 (U) 0.302(U) 0.0883 (U) 0.0129 (U) 0.0204 (J)" NA 
c3 LA-0172 1.5-15.5 4-39 Overbank 2 04LA-97-0624 0.0283 -0.148 (U) 0.1172 (U) 0.0147 (U) 0.03 (J) NA 
LA·1 West+ (upstream of Hillside 137, downstream of Bailey Canyon) 
c1 LA-0174 0-2 0--5 Channel 2 04LA-97-0574 NA NA NA 0.003 (U) 0.0158 (U) NA 

c2 LA-0173 0-9.5 Q-24 Overbank 2 04LA·97-0573 NA NA NA 0.0157 (U) 0.373 (J) NA 
---· 

c3 LA-0175 0-7 Q-18 Overbank 2 04LA-97-0575 NA NA NA 0.0053 (U) 0.249 (J) NA 

7-15.5 18-40 Overbank 2 04LA-97-0576 NA NA NA 0.0066 (U) 0.269 (J) NA 
-

15.5-20.5 40-52 Overbank 2 04LA·97-0577 NA NA NA 0.0111 (U) 0.623 (J) NA 

LA·1 West (downstream of Hillside 137) (u =upstream of Hillside 138; d =downstream of Hillside 138) 
c1 (u) LA-0144 0-2 0--5 Channel 1 04LA-97 -0241 NA NA NA .0.0016 (U) 0.081 NA 

c1 (d) LA-0149 0-2 0-5 Channel 1 04LA-97 -0253 NA NA NA -0.011 (U) 0.164 NA 

c2 (d) LA-0148 3-10 8-25 Overbank 1 04LA-97·0252 NA NA NA 0.027 (U) 2.44 NA 

c2(u) LA-0178 0-7.5 Q-19 Overbank 2 04LA·97-0625 0.124 0.23(U) 0.3227 0.038 7.24 (J) NA 

c3(u) LA-0143 2.5-13 6-33 Overbank 1 04LA-97-0239 NA NA NA 0.043 15.36 NA 

13-21 33-53 Overbank 1 04LA·97-0240 NA NA NA 0.083 19.1 NA 

13-21 33-53 Overbank 2 04LA-97-0571 0.571 0.555 (U) 0.2897 NA NA NA 

21-27.5 53-70 Overbank 2 04LA·97-0585 NA NA NA 0.033 2.63(J) NA 

a. vcs = very coarse sand, cs =coarse sand, ms =medium sand, Is= flna sand, vis= very fine sand, csl = coarse silt 
b. I = loam, sl = sandy loam, s = sand, g = ~20"/o gravel 
c. U = The analyte was analyzed lor but not detected. Reported value is lhe sample-specific estimated quantitation limit or detection limit. 
d. NA = not analyzed 
e. J = The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would nonnally be expected lor that analysis. 
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Anal\'lical Results and Data Review Section 3.0 

the collocated sample results suggests that local spatial variability and analytical measurement error 
represents a small part of the variability in concentration of the key radionuclides, with the exception of 
strontium-90. 

3.3.2 Reach LA-1 

3.3.2.1 Contaminant Concentrations 

Most sediment samples from the c1, c2, c3, and f1 units in reach LA-1 downstream from Bailey Canyon 
contain plutonium-239,240 concentrations above the background value of 0.068 pCilg (Table 3.3-1), 
indicating rapid mixing of sediment derived from T A-1 PRSs with sediment carried by floods from 
upstream parts of Los Alamos Canyon. Plutonium-239,240 concentrations are relatively low in LA-1 
West+ between Bailey Canyon and Hillside 137, averaging 0.38 pCilg in overbank facies sediment 
samples, and increase immediately downstream of Hillside 137 (Table 3.3-2). Available data from this 
investigation and prior investigations indicate that strontium-90 is below the background value of 1.04 
pCilg upstream from DP Canyon and that americium-241, cesium-137, and plutonium-238 are elevated 
above background values, although occurring at much lower levels than downstream from DP Canyon. 
Only the plutonium-239,240 data for LA-1 will be discussed here. 

Plutonium-239,240 concentrations within reach LA-1 are highest in fine-grained overbank facies sediment 
deposits in LA-1 West and LA-1 East. Similar maximum values of 19.1 and 19.3 pCi/g were obtained from 
the c3 unit of LA-1 West and the f1 unit of LA-1 East. Concentrations are apparently less in LA-1 Central, 
where a maximum of 8.78 pCilg was obtained from the c2 unit. No consistent relation is seen among 
plutonium concentrations in the different units in these subreaches, as discussed in the following 
paragraphs. 

In LA-1 West, plutonium-239,240 concentrations are generally similar in the overbank facies samples 
from the c2 and c3 units, and samples from these units were combined for estimating average 
concentrations. Average and median concentrations here are the highest of any of the LA-1 subreaches, 
with an average of 6.9 pCilg and a median of 4.8 pCilg (Table 3.3-2). Concentrations are less in overbank 
sediments in the f1 unit, with an average of 2.0 pCilg and a median of 1.8 pCi/g. The relatively high 
concentrations in LA-1 West are consistent with the proximity to the Hillside 137 contaminant source and 
possible contributions from Hillside 138. 

In LA-1 Central, plutonium-239,240 concentrations are apparently highest in overbank sediments of the 
c2 unit, with an average of 4.1 pCilg and a median of 2.8 pCVg (Table 3.3-2). Concentrations in the c3 
and f1 overbank sediment samples are similar and are combined for estimating average concentrations, 
providing an average of 2.3 pCi/g and a median of 1.4 pCi/g. 

In LA-1 East, plutonium-239,240 concentrations are highest in overbank sediment samples from the f1 
unit, with an average of 5.8 pCi/g and a median of 3.3 pCilg (Table 3.3-2). Concentrations in the c2 and 
c3 overbank sediment samples are similar and are combined for estimating average concentrations, 
providing an average of 1.9 pCilg and a median of 1.7 pCilg. The higher plutonium concentrations 
obtained in the f1 unit in LA-1 East relative to all geomorphic units in LA-1 Central may indicate the 
addition of contaminants derived from the former laundry at TA-21, although samples from the c2 and c3 
units in LA-1 East have similar concentrations of plutonium to LA-1 Central samples. Also note that the 
higher average concentration calculated for the f1 unit in LA-1 East is biased by a single high result of 
19.3 pCi/g that is more than three times greater than the next highest value, and it is possible that the 
average plutonium-239,240 concentration in the f1 unit has been overestimated. 
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Section 3.0 Ann!_Ytical Results and Data Review 

21-011(k) outfall from TA-21 into DP Canyon indicate average plutonium 239/238 ratios of approximately 
1.7 from 1968 until the releases stopped in 1985 (data from SAIC 1998, 58719). An additional change in 
radionuclide releases documented by the 21-011 (k) outfall data is the increased discharge of 
americium-241 beginning in 1978. Average ratios of cesium-137 to americium-241 at 21-011 (k) from 
1973 to 1977 are approximately 8.9, whereas average ratios from 1978 to 1985 are 0.6. The ratio of 
americium-241 to plutonium-239,240 is highest after 1978, averaging approximately 4.9 from 1978 to 
1985 and only 0.8 from 1973 to 1977. 

Note that the cesium/americium ratios in sediment deposits will change over time because of radioactive 
decay of cesium-137 (half-life of 30.2 years), although the major differences between units will still be 
apparent. Sediment deposited in 1975 with an original cesium/americium ratio of 8.9 will now have a 
cesium/americium ratio of 5.3, and sediment deposited in 1982 with an original ratio of 0.6 will now have 
a ratio of 0.4. The sediments in upper Los Alamos Canyon with the highest cesium-137 content are 
believed to have been deposited between 1956 and 1968, and cesium/americium ratios in these 
sediments average 40 to 85 (c3 unit of LA-2 East, Section 3.3.3). If these sediments were deposited in 
1962, they would have originally had cesium/americium ratios of 90 to 195. 

In this report the ratios of various radionuclides were calculated nom the analytical data for each sample 
and for averages in each bin. Averages for each bin are presented in tables for each reach, and the 
actual ratios of individual samples are sometimes used to constrain the age of specific sediment layers. 
Note that all these ratios are approximate, in part because of the relatively poor precision of many of the 
analyses associated with reported results close to the detection limit in many samples or the use of 
relatively low-precision analytical methods (i.e., the predominant use of gamma spectroscopy 
measurements for americium-241 instead of the more precise alpha spectrometry method). However, the 
calculation of isotopic ratios using average concentrations within many samples should be more reliable 
than ratios calculated from individual samples because measurement uncertainties will be reduced by 
averaging a large data set. In addition, sediment with the highest radionuclide concentrations probably 
provides the most accurate estimate of isotopic ratios in the initial releases because sediment with low 
concentrations may include relatively high percentages of fallout-derived radionuclides. 

3.3.1.6 Evaluation of Radionuclide Variability in Collocated Samples 

Another important consideration in the assessment of these data is the comparability of collocated 
sample results. There are two types of collocated samples in the upper Los Alamos Canyon data set. 
First are field splits of the same sample material, which are called quality assurance (QA) duplicate 
analyses and were collected in a random manner from a variety of geomorphic settings. Second are 
stratigraphic sections that were resampled because of high values after the initial sampling round or other 
reasons, which are called resamples. The collection of resamples tests the repeatability of specific 
sample results. This evaluation of collocated samples uses data on americium-241; cesium-137; 
plutonium-238; plutonium-239,240; and strontium-90 because of the importance of these radionucfides in 
upper Los Alamos Canyon. Figure E4-1 in Appendix E shows the relationship between 35 pairs of QA 
duplicate results and 7 pairs of resample results for these key radionuclides. The QA duplicates show 
less variability than the resamples, and the most significant variability in resamples is in two pairs of 
strontium-90 results from reach LA-2 West. Both of these strontium-90 resamples may record initial 
sample results that were biased high because of a laboratory measurement interference. The initial 
strontium-90 results for the resamples are from RN 2833, which may have a high analytical laboratory 
bias (Appendix C-3.0). The remainder of the collocated sample results generally show good agreement 
between the initial result and the second result, including resampling of the layer in LA-2 East that has the 
highest cesium-137 and strontium-90 values in upper Los Alamos Canyon. Therefore, this evaluation of 
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content are suggested in parts of the upper Los Alamos Canyon data set, these relations are not as well 
developed as with particle size parameters. 

3.3.1.3 Radlonuclide Inventory 

The approximate inventories of the key radionuclides within each geomorphic unit and each stratigraphic 
subdivision of geomorphic units were calculated using the data on average radionuclide concentrations 
(pCilg), the estimated area (m2

) and average thickness (m) of each sediment package, sediment density 
(g/cm3

), and average gravel content (weight%). Area and thickness data are summarized in Section 2.3, 
and gravel data are presented in Appendix 8-3.0. Sediment density measurements are presented in 
Appendix 8-4.0 of Reneau et al. (1998, 59159). In these calculations it is assumed that the volume of 
each unit occupied by gravel contains no radionuclide COPCs because of the relations seen between 
particle size and radionuclide concentration in upper Los Alamos Canyon sediment samples (Sections 
3.3.2.2, 3.3.3.2, and 3.3.4.2). The total radionuclide inventory in each reach is nom1alized by reach 
length, as measured along the stream channel on topographic maps prepared by the Facility for 
Information Management, Analysis, and Display (FIMAD), to facilitate comparison of the amount of each 
radionuclide in reaches of varying lengths and extrapolation between reaches (units of mCi/km). 

3.3.1.4 Potential Remobilization 

Estimates of the percentage of the total radionuclide inventory most susceptible to remobilization in each 
reach are made based on proximity to the active channel and the geomorphic history of channel changes 
as discussed in Section 2.3. These estimates assume a time scale of approximately 50 years and 
geomorphic processes similar to those documented during the past 55 years (post-1942) and involve 
judgments as to the average residence time of sediment in the different units. Where the average 
sediment residence time in a particular geomorphic setting is judged to be greater than 50 years, most of 
the sediment is assumed to be not susceptible to remobilization; instead, additional sediment deposition 
may be the most important geomorphic process (e.g., most of the f1 units). All active channel sediment is 
assumed to be susceptible to remobilization during the next 50 years. Abandoned channel units that 
occur adjacent to the active channel and that record gradual channel migration, such as the c2 unit in all 
reaches, are also assumed to be susceptible to remobilization. However, some areas of abandoned post-
1942 channels that occur away from the active channel, such as much of the c3 unit in LA-2 West, are 
not considered to be as susceptible to remobilization during the next 50 years. Most floodplain areas are 
assumed to be stable for the next 50 years, based partly on the common presence of trees greater than 
100 years old, although channel migration may result in relatively small amounts of remobilization of 
sediment on the floodplains. 

3.3.1.5 Isotopic Ratios 

The ratios of different radionuclide COPCs released into the upper Los Alamos Canyon watershed have 
varied among different PRSs and have also varied over time at some individual PRSs, and isotopic ratios 
can provide insight into sediment sources and sediment age. For example, variations in the ratio of 
plutonium-239,240 to plutonium-238 (plutonium 239/238 ratios) indicate variations in the use of plutonium 
in Laboratory operations. Early Laboratory operations primarily used bomb-grade plutonium, which is 
dominated by plutonium-239,240, and high plutonium-239/238 ratios are found in sediments whose 
plutonium is largely derived from early Laboratory operations (such as Pueblo Canyon downstream from 
TA-45 where plutonium 239/238 ratios are typically 100 to 300 [Reneau et al. 1998, 59159]). In contrast, 
research using plutonium-238 became common at the Laboratory beginning in 1968 (Nyhan et al. 1975, 
11746; Nyhan et al1976, 11747), resulting in lower plutonium 239/238 ratios. Monitoring data from the 
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between reaches, constraining the effects of future transport, and developing remediation strategies, if 
required. Aspects of the geomorphic and statistical evaluation of the radionuclide data that pertain to 
subsequent discussions of each reach are presented below. 

3.3.1.1 Binning of Radionuclide Data 

The cesium- 137 and plutonium-239,240 data collected in this investigation were examined to determine 
what grouping of samples in each reach was optimal for the combined purposes of defining geomorphic 
variations in contaminant concentration and statistically describing the variability in contaminant 
concentration. These grouped or "binned" data are used in the geomorphic assessments and human 
health risk assessments in this report; therefore, the specific binning process is an important part of the 
data evaluation. The variability in contaminant concentrations within these bins were also used in the 
sample allocation process discussed in Section 2.2.4, and can be used in future uncertainty analyses as 
proposed in the core document (LANL 1997, 55622; LANL 1998, 57666). The binning process is 
discussed here to document the specific rationale used in this investigation. 

The radionuclide data in each subreach were first examined after being binned by individual geomorphic 
units and sediment facies, and where appropriate ftlese subsets of data were combined into larger bins to 
increase sample size and allow better statistical evaluation. In some cases additional subdivisions within 
a geomorphic unit were defined, particularly where contaminant concentrations were highest (e.g., 
subdividing a buried stratigraphic interval with higher cesium-137 concentrations from near surtace 
sediments with lower concentrations). Channel facies and overbank facies samples were kept in separate 
bins in all reaches because maximum and average radionuclide concentrations were always higher in the 
finer-grained overbank sediments than in related coarser-grained channel sediments. Samples within the 
same sediment facies in different units were kept in separate bins if the variations in radionuclide 
concentration provided information on time-dependent trends in a reach (e.g., where c1 sediment in 
active channels has less cesium-137 than texturally similar c2 sediment in older, abandoned channel 
units), but these subsets were combined where no such trends were apparent in the data. 
Plutonium-239,240 data were used to bin the samples in LA-1 and LA-2 West, and cesium-137 data were 
used to bin the samples in LA-2 East and LA-3. 

3.3.1.2 Evaluation of Effects of Sediment Age and Particle Size 

Possible temporal trends in radionuclide concentration in a reach were evaluated by examining the 
radionuclide data in terms of different ages of associated geomorphic units. Constraints on absolute or 
relative sediment age were provided by examination of historical aerial photographs, isotopic ratios in 
sediments, spatial relations between geomorphic units, and/or vertical stratigraphic relations (deeper 
sediments being older). Because all radionuclide COPCs tend to occur in higher concentrations in finer
grained sediments of a given age, it is necessary to compare samples with similar particle size 
characteristics to determine if differences or similarities in radionuclide concentration between samples 
allow insight into time-dependent trends. For each reach, all samples were compared on scatter plots 
showing the relation of concentrations of different radionuclides to various particle size parameters (e.g., 
percent silt and clay and median particle size), helping to identify sediment packages that share similar 
relations between radionuclide concentration and particle size. Scatter plots comparing radionuclide data 
and organic matter content were also examined because many contaminants can be preferentially 
associated with organic colloids (Langmuir 1997, 56037), and positive correlations have been reported 
between radionuclide concentration and organic matter content in sediments at the Laboratory (Nyhan et 
al. 1976, 1 1 747). Although positive correlations between radionuclide concentrations and organic matter 
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3.3 Key Contaminant Analyses 

The radionuclides cesium-137 and plutonium-239,240 were selected as key contaminants for different 
reaches in upper Los Alamos Canyon based on the results of the full-suite analyses of this investigation 
and prior sediment sampling. Preliminary human health screening assessments that used the full-suite 
analyses in reach LA-2 identified cesium-137 as being the most significant COPC in upper Los Alamos 
Canyon downstream from DP Canyon; therefore, all samples in reaches LA-2 East and LA-3 were 
analyzed for cesium-137. Data on an additional COPC, americium-241, were obtained during the gamma 
spectroscopy analyses for cesium-137 and are available for all samples from reaches LA-2 East and 
LA-3. Preliminary screening assessments using the full-suite analyses identified strontium-90 as being 
the second most important contributor to potential human health risk associated with contaminants in 
sediments, and strontium-90 is also a significant COPC in alluvial groundwater in upper Los Alamos 
Canyon (LANL 1995, 50290; Longmire et at. 1996, 54168). Therefore, analyses for strontium-90 were 
obtained from many samples in LA-2 and LA-3 to evaluate its concentration and distribution. 

Data from the full-suite analyses in reach LA-2 West did not identify any COPC as being present at high 
enough concentrations to pose a significant potential for risk upstream from DP Canyon; therefore, 
selection of a key contaminant in these areas was made based on an examination of results from other 
investigations. Specifically, analyses of sediment samples collected from both routine environmental 
surveillance sampling stations upstream from DP Canyon (e.g., Environmental Surveillance and 
Compliance Programs 1997, 56684) and from ER Project investigations at former Operable Unit (OU) 
1 098 (T A-2 and T A-41) indicated that plutonium-239 ,240 was the only analyte consistently above 
background values. Thus, plutonium-239,240 was selected as a key contaminant 1or LA-1 and LA-2 West 
for defining the horizontal and vertical extent of contamination and variations in contaminant 
concentration between different sediment layers, and plutonium analyses were obtained for all samples 
from these reaches. Plutonium analyses were also obtained from many samples in LA-2 East and LA-3 
because of the possibility that some sediment deposits could postdate initial plutonium releases but 
predate major releases of cesium-137 from TA-21. In addition, examination of data from reach LA-2 East 
indicated that the ratio of plutonium-239,240 to plutonium-238 (plutonium 239/238 ratios) provided 
valuable information on the ages of different sediment deposits, and plutonium analyses were also 
obtained in LA-2 East and LA-3 to evaluate sediment age. 

In this section the data on americium-241; cesium-137; plutonium-238; plutonium-239,240; and 
strontium-90 for each reach are presented. The discussion is focused on examining variations in the 
concentrations of these key radionuclides between geomorphic units and sedimentary facies in each 
reach and the effects of particle size variations and sediment age on contaminant concentrations. In 
addition, these data are combined with data on the areas, thicknesses, and density of post-1942 
sediments in the geomorphic units to calculate approximate inventories of the key radionuclides by unit 
and by reach. In Section 4 these data are used to refine the conceptual model for contaminant transport 
and distribution in upper Los Alamos Canyon, and in Section 5 these data and data on the other COPCs 
are used to prepare preliminary assessments of human health risk and ecological risk. 

3.3.1 Geomorphic and Statistical Evaluation of Radionuclide Data 

Concentrations of each radionuclide vary by several orders of magnitude within the sediments of upper 
Los Alamos Canyon, and this variability is affected by the age of the sediment relative to the time of 
contaminant releases, the physical processes of sediment transport, the mixing of sediment from a variety 
of sources, and other factors. The geomorphic and statistical evaluation of this complex data set is a 
critical part of this investigation that is essential for evaluating variations in risk within a reach and 
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for the remaining 17 organic COPCs, in the semivolatile organic compound (SVOC) suite, were obtained 
only in the full-suite analyses in reach LA-2. The SVOCs are mostly within two chemical groups: either 
polycyclic aromatic hydrocarbons (PAHs) or plasticizers. Low levels of all specific chemical groups 
(PCBs, pesticides, PAHs, and plasticizers) are commonly found to be associated with areas receiving 
runoff from light industrial settings at the Laboratory and urban settings in the Los Alamos townsite, 
whereas significant releases of such ~hemicals from the Laboratory should be recognizable by large 
exceedances of the detection limit in sample results. Therefore, the mainly low levels detected in the 
upper Los Alamos Canyon sediment samples may represent only small releases and/or dispersed 
sources. 

In the normalized plots for organic chemicals in Figure 3.2-6, the maximum detected sample result is 
used. Figure 3.2-Ga presents the normalized plot for PCBs and pesticides, and Figure 3.2-6b presents the 
normalized plot for SVOCs. Aroclor-1254, Aroclor-1260, and 4,4'-DDT were measured at greaterthan 10 
times the EQL in reach LA-1, and 4,4'-DDE was detected at 10 times the EOL in reach LA-2. None of the 
other organic COPCs were detected at greater than 5 times the EOL, and all of the SVOCs were less 
than 2.5 times the EOL for any sample. 

Of the six organic COPCs in the PCB-pesticide suite, all except one, the PCB Aroclor-1254, were 
detected in both reaches LA-1 and LA-2. Aroclor-1254 was detected only in LA-1, and the highest result 
was in a sample from a fine-grained sediment layer in reach LA-, West-+ upstream o( Hillside 1 37 
(sample 04LA-97-05n). The highest detecded coocen1rat.rons for the remain1ng ?C'Bs and pesticides, 
except 4,4' -DDE, were also in LA-1, which suggests ttl at the major source for these chemicals is in the 
upper part of the Los Alamos Canyon watershed. However, there is considerable variation in the 
concentrations of the different organic COPCs among the subreaches, as illustrated in Figure 3.2-7. 
Aroclor-1260 was detected in both reaches LA-1 and LA-2, with the maximum result occurring in a 
sample from reach LA-1 East. It is notable that Aroclor-1260 was detected in one sample in reach LA-1 
Far West (sample 04LA-97-0624), indicating at least a partial source farther upstream. The source of 
these PCBs is unknown. PCB releases have been reported from at least one PAS in the Los Alamos 
Canyon watershed upstream from Hillside 137, PRS 61-007 near the Los Alamos County landfill (Section 
1.3.2.5), although this is a mesa-top site on the south side of east Jemez Road, and drainage from the 
PRS may have been directed southward toward Sandia Canyon. It is also possible that undocumented 
releases of PCBs occurred from other upstream tec.hnical areas (i.e., TA-3 and TA-43) or from areas 
outside the Laboratory in the Los Alamos townsite. 

For the 17 organic COPCs that were analyzed only in samples from reach LA-2 (all PAHs or plasticizers 
in the SVOC category), no inference on spatial trends within the upper Los Alamos Canyon watershed 
can be made. For these LA-2 samples, the concentrations of the SVOCs are low, less than 2.5 times the 
EOL; thus, no major contaminant release is indicated by the data. Possible nonpoint sources for PAHs 
and plasticizers are the numerous roadways and parking areas in commercial and residential areas in the 
Los Alamos townsite and Laboratory technical areas. Various materials such as charcoal and coal that 
have been obseNed within upper Los Alamos Canyon sediments might also contribute to some of the 
low-level SYOC detects. PCBs and pesticides were detected in all subreaches in LA-1 and LA-2, and 
available data do not show any consistent geographic variations in these COPCs; instead they suggest 
multiple sources. Because the sources of the organic COPCs have not been identified, it is not possible 
to predict where concentrations would be highest. Additional sample collection from reaches LA-1 and 
LA-3 is needed to adequately evaluate the concentrations of the organic COPCs. SVOC data should be 
collected from reaches LA-1 and LA-3, and data on PCBs and pesticides should be collected from reach 
LA-3. In addition, obtaining data on organic chemicals upstream from all PASs would help evaluate the 
possible importance of non-Laboratory sources for these chemicals. 
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The radionuclides present at relatively low levels above the background value also include naturally
occurring uranium and thorium isotopes. To properly evaluate these radionuclides, they will be discussed 
in the context of the radiological decay chains in which they occur. The actinium decay chain is 
represented by uranium-235, which is also the parent radionuclide for this chain. There are known 
sources of uranium-235 from activities at TA-21 as well as high levels of uranium-235 from uranium metal 
used at TA-1. The maximum value for uranium-235 is from a fine-grained sediment layer in the c2 unit of 
LA-2 East (sample 04LA-97-0053), and most of the uranium-235 in upper los Alamos Canyon seems to 
be collocated with cesium-137; thus, it is apparently associated with contaminated sediments derived 
from DP Canyon. However quantities of uranium-235 entering los Alamos Canyon from DP Canyon are 
relatively small because the maximum result is below the background value, and uranium-235 was only 
identified as a COPC because of a statistical distributional shift (Appendix E-2.2). Uranium-235 shows 
positive correlations with other uranium isotopes (Figure 3.2-Sb), which suggests that most of the 
uranium-235 represents natural uranium isotopic ratios. 

Three other radionuclide COPCs detected at low levels are in the uranium decay chain:·thorium-230, 
uranium-234, and uranium-238. Maximum results for all of these isotopes are within 15% of background 
values. Apparent anomalies are indicated by the geographic locations of the maximum values for these 
radionuclides. The maximum uranium-234 value is from the single DP Canyon sample {04LA-96-0140), 
the maximum uranium-238 value is from reach LA-2 West (sample 04lA-97-0570), and the maximum 
thorium-230 value is from reach LA-3 (sample 04LA-97-0147). This observation is counter to the equal 
activity expected of these radionuclides from the principle of secular equilibrium, which is expected for 
releases of natural uranium. However, these anomalies are of little practical importance because the 
values for isotopes in the uranium decay chain show good positive correlations with each other (Figure 
3.2-4a), which confirms secular equilibrium for most sample results. Uranium decay chain isotopes 
appear to be correlated with cesium-137, which suggests that they may be primarily associated with 
contaminant sources in the DP Canyon watershed. However, the apparent correlation of isotopic uranium 
with cesium-137 is biased by the lack of cesium-137 data for the sample with the highest uranium-238 
result and the second highest uranium-234 result (sample 04LA-97-0570 in LA-2 West), which is same 
sample that yielded the highest plutonium-239,240 result in LA-2. This collocation of the maximum values 
for plutonium-239,240 and uranium-238 in LA-2 suggests partial collocation of these radionuclides, and 
hence sources for uranium both within the DP Canyon watershed and upstream from DP Canyon. 

Two other radionuclide COPCs detected at low levels are in the thorium decay chain: thorium-228 and 
thorium-232. The maximum values for these isotopes, and the only results above background values, 
occur in reach LA-3 (sample 04LA-97-0147); results from this sample are only 10 to 30% above 
background values. There are no known thorium-228 or thorium-232 releases to account for these 
modestly elevated values in LA-3. One possible explanation is that the small apparent difference between 
the LA-3 samples and background data (or between results from reaches LA-3 and LA-2) is that the LA-3 
isotopic thorium data were from a different laboratory than the background data (which is the same 
laboratory that produced the reach LA-2 data). Thus, the high LA-3 isotopic thorium results could be 
related to an analytical bias between laboratories. Thorium decay chain isotopes do not appear to be 
correlated with either cesium-137 or plutonium-239,240; thus, the elevated activity of the thorium decay 
chain isotopes has no apparent source at upper los Alamos Canyon PASs. 

3.2.3 Organic COPCs 

Twenty-three organic chemicals were detected at low levels in the upper Los Alamos Canyon sediment 
samples and therefore identified as COPCs, as discussed in Section 3.1.3. All results for organic 
chemicals from reach LA-3 were rejected and will not be used in this report. Analyses for six of these 
organic COPCs, including PCBs and pesticides, were obtained in reaches LA-1 and LA-2, and analyses 
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The possible collocation of key radionuclide COPCs with each other and with tritium and cobalt-60 is 
graphically evaluated using a scatter plot matrix (Figure 3.2-5a). To facilitate interpretation of the 
correlation between radionuclides, the scatter plot matrix shows the paired sample results, and the ellipse 
shown on each scatter plot encloses 95% of the data. Cases where the ellipse approaches a line suggest 
a highly significant statistical correlation. Appendix E provides additional information on the statistical 
correlation of radionuclide COPCs. 

The strongest correlations among the key radionuclides are between cesium-137 and strontium-90 and 
between americium-241 and plutonium-238. These correlations apparently relate to variations in the 
release history from the 21-011 (k) outfall, as discussed in Section 3.3. The positive correlations between 
these pairs of radionuclides also allow concentrations of unsampled radionuclides to be estimated where 
data on other radionuclides are available (e.g., the strontium-90 concentration in sediment downstream 
from DP Canyon averages approximately one-fifth the cesium-137 concentration). Plutonium-239,240 is 
not correlated with any of the other key radionuclides, which is consistent with this radionuclide having 
primary sources upstream from DP Canyon. 

Tritium was detected at low levels above the background value in reach LA-2; it is apparently correlated 
with cesium-137 and strontium-90 and associated with releases into DP Canyon. The maximum detected 
tritium result was from sample 04LA-96-0149, collected from a fine-grained sediment layer in the c3 unit 
of LA-2 East, which is also the sample that had the highest cesium-137 and strontium-90 results. Tritium 
was also detected at a similar value in the single DP Canyon sample (04LA-96-0140). No tritium results 
above the background value were noted in reaches LA-2 West or LA-3, which is why tritium analyses 
were not obtained from reach LA-1. Note that the two highest tritium results shown on Figure 3.2-Sa are 
nondetected results, as discussed in Appendix E, which partially obscures the correlation between tritium 
and cesium-137. 

Cobalt-60 is not correlated with any of the key radionuclides, as shown on Figure 3.2-Sa. Cobalt-60 was 
detected in five samples, with the four highest collected from reach LA-3 and the fifth from reach LA-2 
East. The higher frequency of detects and the higher values from LA-3 are consistent with known 
releases from TA-53 (LANL 1998, 57666). It is possible that higher concentrations of cobalt-60 could 
occur in locations between LA-2 and LA-3 where the unnamed side canyon draining that part of T A-53 
enters Los Alamos Canyon (Figure 1.3-3). It is also possible that detectable quantities of other 
radionuclides could be found in samples collected upstream of LA-3 derived from TA-53 sources, 
although their concentrations upstream would likely be low because such radionuclides were not detected 
in LA-3. One notable analyte is sodium-22, which was also released in large quantities from T A-53 but 
was not detected in any upper Los Alamos Canyon samples. 

The radionuclides present at relatively low levels above the background value include isotopes that may 
be associated with plutonium chemistry and nuclear reactor fission or activation products. Cesium-134, 
with a radiological half-life of 2.1 years, was identified as a COPC because of a single detection out of 47 
sample results in sample 04LA-96-0147, collected from the c1 unit in reach LA-2 East. The detected 
cesium-134 result was approximately 40% greater than the maximum nondetect cesium-134 sample 
result. Because of the approximately two-year half-life of cesium-134, cesium-134 in this sediment layer 
would have decayed to a nondetectable quantity between the date that the sample was collected 
(September 24, 1996) and the present (September 1998). Thus, cesium-134 warrants no further 
discussion of potential sources given its infrequent detection at low activities and its relatively short 
radiological half-life. Europium-152 was detected in 6 of 116 samples, providing a detection frequency of 
approximately 5%. The "detected" europium-152 sample results fall within the range of nondetect sample 
results, and no available data from PASs or from Laboratory sites suggest releases of europium-152 into 
the upper Los Alamos Canyon watershed. Because of its infrequent detection at low activities, europium-
152 also warrants no further discussion of possible contaminant sources and distribution. 
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Figure 3.2-Sb. Scatter plot matrix of thorium and uranium isotope COPCs. 
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Figure 3.2-4. Plots of americium-241; cesium-137; plutonium-239,240; and strontium-90 activity 
versus distance downstream from the Los Alamos Canyon bridge. 
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The normalized plot for the radionuclides, Figure 3.2-3, is based on the reported values for each 
radionuclide (results were not censored by the minimum detectable activity value where both a sample 
result and the minimum detectable activity were reported). For americium-241, the gamma spectroscopy 
results were used in this plot instead of the more precise alpha-spectroscopy results to obtain a larger 
and more representative sample set. The uranium-235 normalized plot is based on the alpha 
spectroscopy data because they allow more accurate determination of this isotope at or near background 
values. The normalized plot shows that five radionuclides were detected at activities far above the 
background value (more than 10 times the background value). These key radionuclides are 
americium-241; cesium-1 37; plutonium-238; plutonium-239,240; and strontium-90. The remaining 
radionuclides were measured at maximum activities less than two times the background value. 
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Figure 3.2-3. Plot of the maximum radionuclide results normalized by the background value. 

Evidence of the general source areas for the key radionuclides and variations between reaches are seen 
in plots showing radionuclide concentration as a function of distance along the channel (Figure 3.2-4). 
Concentrations of americium-241, cesium-137, and strontium-90 clearly increase greatly in reach LA-2 
relative to upstream, reflecting their source at the 21-011 (k) outfall in the DP Canyon watershed, and 
decrease downstream in reach LA-3. The occurrence of the highest americium-241 values in slightly 
different locations than the highest cesium-137 and strontium-90 values is also seen in this plot. A 
general decrease in plutonium-239,240 concentration between reaches LA-1 West and L.A-3 is also well 
displayed in Figure 3.2-5. The variations in these key radionuclides are discussed further in Section 3.3. 
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Figure 3.2-2. Plots of the concentration of mercury, lead, copper, and zinc versus distance 
downstream from the Los Alamos Canyon bridge. 
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·Section 3.0 Analytical Results and Data Review 

All of the more frequently detected inorganic COPCs, with the exception of copper, have the highest 
value in reach LA-2. The maximum copper result was from a fine-grained sediment layer in the f1 unit in 
reach LA-1 East. This layer yielded the highest plutonium-239,240 result in upper Los Alamos Canyon 
(sample 04LA-97-0275) and was resampled for limited-suite analyses (sample 04LA-97-0572). The 
sample location is downstream from Potential Release Site (PRS) 21-018(a) (in Material Disposal Area 
[MDA] V) where both copper and plutonium-239,240 have been reported above screening action levels 
(SALs) (LANL 1996, 54969), suggesting that this PRS may be a source for the copper found in upper Los 
Alamos Canyon sediments (note that sampling in 1946 documented that this PRS was a source for 
plutonium reaching the Los Alamos Canyon stream channel at that time [Kingsley 1947, 4186]). 

The maximum upper Los Alamos Canyon sample result for four inorganic COPCs (chromium, lead, total 
uranium, and zinc) was from sample 04LA-96-0149 collected from a fine-grained sediment layer in the c3 
unit in reach LA-2 East downstream from DP Canyon. This sample also had the highest cesium-137 and 
strontium-90 results for upper Los Alamos Canyon, and sediment at this site was apparently derived 
largely from DP Canyon and deposited between 1956 and 1 968 (Sections 2.3.2 and 3.3.3). The 
maximum mercury and silver results were from sample 04LA-97-0570, which was collected from a fine
grained sediment layer in the c2 unit in reach LA-2 West upstream from DP Canyon. This sample also 
had the highest plutonium-239,240 result in LA-2. 

Available evidence indicates multiple contaminant sources for some of the metals, including sources 
upstream of the former TA-1 PRSs. For example, both copper and lead were measured above the 
background value in sample 04LA-97-0568, which is from a fine-grained sediment layer in LA-1 Far West 
upstream of all PRSs in former TA-1. 

The detected inorganic COPCs exhibit positive and statistically significant correrations in concentration with 
both cesium-137 and plutonium-239,240. The statistical correlations are not notably different for the two 
main indicator radionuclides, but review of the scatter plots presented in Appendix E suggests a possible 
division of inorganic COPCs by the strength of correlation with cesium-137 (associated with releases from 
TA-21 into DP Canyon) and plutonium-239,240 (associated primarily with releases from TA-1 or TA-21 
directly into Los Alamos Canyon). Total chromium and total uranium appear to have a stronger correlation 
to cesium-137, which suggests a source at the 21-011 (k) outfall and also suggests that relatively high 
concentrations of these metals may occur in DP Canyon sediments. Copper, lead, mercury, silver, and zinc 
have a stronger relationship to plutonium-239,240, which may suggest that the main anthropogenic source 
of these metals is discharges from either TA-1 or TA-21 directly into Los Alamos Canyon. 

The geographic context of the sample data also suggests that there are multiple contaminant sources for 
most metals, as shown on Figure 3.2-2. For copper, the highest concentrations and the highest 
percentage of sample results above the background values occur in reach LA-1. For lead, mercury, and 
zinc the concentrations are greatest in reach LA-2, with similar concentrations observed in LA-2 West and 
LA-2 East. This suggests that sediment supplied from DP Canyon adds some additional metals 
contamination, but there are also sources for these metals in the Los Alamos Canyon watershed 
upstream of DP Canyon. 

3.2.2 Radionuclide COPCs 

Fifteen radionuclides were identified as COPCs in Section 3.1: americium-241; cesium-134; cesium-137; 
cobalt-60; europium-152; plutonium-238; plutonium-239,240; strontium-90; thorium-228; thorium-230; 
thorium-232; tritium; uranium-234; uranium-235; and uranium-238. Most of these radionuclides have been 
reported above background values by prior investigations at one or more PRSs in the watershed, 
including the 21-011 (k) outfall and other outfalls at TA-21, the TA-1 hillsides, and surface impoundments 
at TA-53, as summarized in Section 1.3.2. 
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Figure 3.2-1a. Maximum inorganic chemical results, using either detected or nondetected values, 
normalized by background values. 
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Figure 3.2-1b. Maximum detected inorganic chemical results normalized by background values. 

September 1998 3-16 Upper Los Alamos Canyon Reach Report 



Section 3.0 Analytical Results and Data Review 

COPCs are presented in Appendix E, and detailed discussions of americium-241; cesium-137; 
plutonium-239,240; and strontium-90 are presented in Section 3.3. 

Several graphical methods are used in this section to visually present variations in the COPCs within 
reaches and between reaches. For all COPCs, summary figures are presented that show the normalized 
maximum value of COPCs relative to background values (or, in the case of organic chemicals, the EOL); 
values below 1.0 on these figures indicate results below the background values. To highlight the pattern 
of COPCs between reaches, the chemicals are ordered within each group (organic chemicals, inorganic 
chemicals, and radionuclides) from highest to lowest for reach LA-2. Thus, the normalized values for LA-2 
follow a decreasing trend by chemical. Where values for other reaches also follow a decreasing trend, a 
positive correlation in maximum values between reaches is suggested. Note that the wmaximum" results 
for some COPCs are actually for samples with concentrations reported as below detection limits, but they 
are considered here to provide conservative estimates of potential levels of contamination. Other 
summary figures show only values reported as above detection limits because these results may more 
accurately portray the actual levels of contamination. 

Other graphical methods used to present data on COPCs in the upper Los Alamos Canyon sediment 
samples include plots of analyte concentration versus distance downstream from the Los Alamos Canyon 
bridge for representative COPCs. For some inorganic and organic COPCs, these plots distinguish results 
reported as above and below detection limits to allow better interpretation of the data and uncertainties 
associated with high detection limits for some analytes. Finally, a scatter plot matrix is shown for the 
radionuclide COPCs, which indicates strong correlations between concentrafions of some radionuclides, 
in turn indicating collocation of these COPCs within the sediments. 

3.2.1 Inorganic COPCs 

Ten inorganic chemicals were identified as COPCs in Section 3.1: antimony, cadmium, total chromium, 
copper, lead, mercury, selenium, silver, total uranium (and leachable uranium), and zinc. Because 
leachable uranium sample results were obtained only from reach LA-2, discussion of the nature and 
sources of contamination in this section will address only total uranium sample results (note that isotopic 
uranium results are discussed in Section 3.2.2). The nature, distribution, and possible sources for each 
inorganic COPC were evaluated using statistical analyses, which are presented in more detail in 
Appendix E, in combination with examination of the. specific geographic and geomorphic setting of the 
samples in which these analytes were detected above background values. 

Figure 3.2-1 shows maximum results for the inorganic COPCs normalized by background values. Figure 
3.2-1 a is based on the maximum value (whether it is a detected sample result or a detection limit) for an 
analyte. Figure 3.2-1 b uses only the maximum detected sample results. Three inorganic COPCs 
(antimony, cadmium, and selenium) were not detected with sufficient frequency to draw conclusions 
about potential contaminant sources, if any, in the upper Los Alamos Canyon watershed. Antimony was 
not detected in any sample, and some (or all) detection limits were greater than the background value in 
all reaches. All nondetect sample results for LA-2 East and LA-3 were greater than the background value, 
preventing any conclusions concerning the presence or absence of antimony as a contaminant 
downstream from DP Canyon. However, some samples collected from each of the LA-1 subreaches and 
from LA-2 West were reported as nondetects with detection limits less than the background value, 
suggesting that antimony is not an important contaminant in sediments upstream from DP Canyon. Both 
cadmium and selenium have detected results above the background value, but these include only one 
sample for cadmium and three samples for selenium. Most nondetect sample results for cadmium and 
selenium are with a factor of two to four times the background value, providing an upper limit for any 
possible cadmium or selenium contamination in upper Los Alamos Canyon sediments. 
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In summary, 23 organic chemicals were retained as COPCs because they were positively detected in at 
least one sample, as presented in Table 3.1·12. 

TABLE 3.1·12 

RESULTS OF ORGANIC CHEMICAL DATA REVIEW 

Analyte Result Rationale 

Aroclor-1254 Retained as a COPC Detected in reach LA-1. 

Aroclor-1260 Retained as a COPC Detected in reaches LA-1 and LA-2. 

a .Chlordane Retained as a COPC Detected in reach LA-1. 

-y-Chlordane Retained as a COPC Detected in reach LA-1. 

4,4'-DDE Retained as a COPC Detected in reaches LA-1 and LA-2. 

4.4'-DDT Retained as a COPC Detected in reaches LA-1 and LA-2. 

Acenaphthene Retained as a COPC Detected in reach LA-2, and no data are available for other reaches. 

Anthracene Retained as a COPC Detected in reach LA-2. al'ld no oata are available for the other reaches. 

Benz(a)anthracene Retained as a COPC ·! Detected in read'! LA-2. and no data are available for the other reaches. 

Benzo(a)pyrene Retained as a COPC Defected m read! LA-2. and no data are available for the other reaches. 

Benzo(b)fluoranthene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

Benzo(g.h,i)perytene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

Benzo(k)fluoranthene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

Chrysene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

Dibenz(a,h)anthracene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

Dibenzofuran Retained as a COPC Detected in reach LA-2, and no data are available for the o1her reaches. 

Di-n-butytphthalate Retained as a COPC I Detected in reach LA-2, and no data are availab\e for the other reaches. 

Fluoranthene Retained as a COPC Detected in reach LA-2. and no data are available for'lhe o\hel' reaches. 

Ruorene Retained as a COPC Detected in reach LA-2. and oo data are available lor the other reaches. 

tndeno(1 ,2 .3-cd)pyrene Retained as a COPC Detected in reach LA-2. and no data are available for the other reaches. 

Naphthalene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

Phenanthrene Retained as a COPC I Detected in reach LA-2, and no data are available for the other reaches. 

Pyrene Retained as a COPC Detected in reach LA-2, and no data are available for the other reaches. 

3.2 Nature and Sources of Contamination 

Contamination in upper Los Alamos Canyon sediments was investigated using a combination of full-suite, 
limited-suite, and key contaminant analyses; statistical analyses of the analytical data; and detailed 
geomorphic mapping and physical characterization of post-1942 sediments. The nature, characteristics, 
and probable sources of contaminants are discussed for COPCs identified in Section 3.1, including 
evidence for the possible collocation of contaminants. These COPCs include 15 radionuclides, 10 
inorganic chemicals, and 23 organic chemicals. Identifying the sources of contaminants is an important 
part of the conceptual model that describes their distribution, and evidence pertaining to the sources of 
each COPC is discussed in this section. Available data indicate that the primary sources for most of these 
COPCs are discharges from the 21-011 (k) outfall at Technical Area (T A) -21 into DP Canyon and one or 
more outfalls from former TA-1. Other TA-21 sources, including the former laundry, contributed 
americium-241; plutonium-239,240; and other radionuclides to Los Alamos Canyon upstream from DP 
Canyon. Plutonium-239,240 derived from TA-1 is viewed as the key contaminant for Los Alamos Canyon 
upstream from DP Canyon. Americium-241, cesium-137, and strontium-90 are viewed as key 
radionuclides for upper Los Alamos Canyon downstream from DP Canyon. Additional details on all 
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TABLE 3.1-10 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH LA-1 

Number Number Range of Maximum Frequency 
of of EQL Concentrations Detect of 

Analyte Analyses Detects (mg/kg) {mglkg)* {mglkg) Detects 

Aroclor-1254 25 7 0.033 [0.037] to 1.5 1.5 7/25 

Aroclor-1260 25 13 0.033 [0.037] to 1 1 13/25 

a-Chlordane 16 1 0.00165 [0.0018] to 0.0072 0.0072 1/16 

y-Chlordane 16 1 0.00165 [0.0018] to 0.0068 0.0068 1/16 

4,4'-DDE 16 4 0.0033 [0.0036] to 0.0085 0.0085 4/16 

4,4'-DDT 16 10 0.0033 [0.0036] to 0.048 0.048 10/16 

·values in square brackets indicate nondetected results. 

TABLE 3.1-11 

FREQUENCY OF DETECTED ORGANIC CHEMICAlS IN REACH LA-2 

Number Number Range of 

I 
Maximum Frequency 

of of EQL Concentrations Detect of 
Analyte Analyses Detects (mg/kg) (mglkg)* j (mg/kg) Detects 

Aroclor-1260 13 13 0.033 0.016 to 0.59 0.59 13/13 

4,4'-DDE 11 1 0.0033 [0.003] to 0.033 0.033 1/11 

4,4'-DDT 11 2 0.0033 [0.003] to 0.02 0.02 2/11 

Acenaphthene 11 3 0.33 0.067 to [0.355] 0.26 3/11 

Anthracene 11 9 0.33 0.026 to [0.324] 0.096 9/11 

Benz(a)anthracene 11 I 9 0.33 0.026 to 0.368 0.368 9/11 

Benzo(a)pyrene 11 I 9 0.33 0.059 to 0.655 0.655 9/11 

Benzo(b )fluoranthene 11 9 0.33 0.065 to 0.66 0.66 9/11 

Benzo(g,h,i)perylene 11 5 0.33 0.146 to [0.47] 0.298 5/11 

Benzo(k)fluoranthene 11 2 0.33 0.017 to [0.355] 0.019 2/11 

Chrysene 11 9 0.33 0.073 to 0.41 0.41 9/11 

Dibenz(a,h)anthracene 11 1 0.33 0.029 to [0.38] 0.029 1/11 

Dibenzofuran 9 1 0.33 0.036 to [0.355] 0.036 1/9 

Di-n-butylphthalate 9 6 0.33 0.037 to [0.329] 0.055 6/9 

Fluoranthene 11 10 0.33 0.053 to 0.725 0.725 10/11 

Fluorene 11 I 3 0.33 0.01 to [0.355] 0.066 3/11 

lndeno(1,2,3-cd)pyrene 11 : 7 0.33 0.13 to 0.341 0.341 7/11 

Naphthalene 11 3 I 0.33 0.083 to [0.355] 0.2 3/11 

Phenanthrene 11 10 0.33 0.036 to 0.432 0.432 10/11 

Pyrene 11 10 0.33 0.05 to 0.589 0.589 10/11 

·values in square brackets indicate nondetected results. 
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TABLE 3.1·9 

RESULTS OF RADIONUCLIDE DATA REVIEW 

Analyte Result Rationale 

Americium-241 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-1, LA-2, and LA-3. 

Cesium-134 Retained as a COPC Detected in reach LA-2, and it has no background value. 

Cesium-137 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-1, LA-2, and LA-3. 

Cobalt-60 Retained as a COPC Detected in reaches LA-2 and LA-3, and there were documented 
cobalt-60 releases from T A-53. 

Europium-152 Retained as a COPC Detected in reaches LA-1, LA-2, and LA-3, and it has no background 
value. 

Plutonium-238 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-1, LA-2, and LA-3. 

Plutonium-239,240 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-1, LA-2, and LA-3. 

Thorium-228 Retained as a COPC Detected sample results were greater than the background value in 
reach LA-3, and statistical testing presented in Appendix E showed 
LA-3 results were greater than the background value. 

Thorium-230 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-2 and LA-3, and statistical testing presented in Appendix 
E showed LA-3 results were greater than the background value. 

Thorium-232 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-3, and statistical testing presented in Appendix E showed 
LA-3 results were greater than the background value. 

Uranium-234 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-2, and statistical testing presented in Appendix E showed 
LA-2 results were greater than the background value. 

Uranium-235 I Retained as a COPC Statistical testing presented in Appendix E showed LA-2 results were 
greater than the background value. 

Uranium-238 I Ret,;oed " ' COPC Detected sample results were greater than the background value in 
reach LA-2, and statistical testing presented in Appendix E showed 
LA-2 results were greater than the background value. 

Strontium-90 Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-1, LA-2, and LA-3. 

Tritium Retained as a COPC Detected sample results were greater than the background value in 
reaches LA-2 and LA-3. 

As noted in Appendix C, many of the reported detected SVOCs are less than the estimated quantitation 
limit (EOL). The greater sensitivity of the analytical method (lower detection limit) for some samples 
reflects differences in potential interferences from the matrix or absence of other organic chemicals. All 
organic chemicals that were detected in at least one sample are retained for further assessment, 
regardless of whether such reported detections are less than the EOL. 

Tables 3.1-10 and 3.1-11 present the concentration range and frequency of detects for these analytes in 
reaches LA-1 and LA-2, respectively. A complete presentation of the data for these detected organic 
chemicals is in Appendix D. 
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TABLE 3.1-8 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH LA-3 

Number Number Concentration Maximum Background Frequency of Detects 

' of of Range Detect Value/Fallout above Background 
Analyte Analyses Detects (pCi/g)" (pCi/g) Value (pCi/g) Value/Fallout Valueb 

Americium-241 8 8 0.12510 2.59 2.59 0.04 8/8 

Americium-241 e 46 26 [-0.23]10 11.8 11.8 0.04 or Old 26/26 

Cesium-137 I 46 44 [0.051]10 13.8 13.8 1 o.9 37/44 

Cobalt-60 46 4 [-0.047] to 0.206 0.206 DL 4/4 

Europium-152 I 46 2 [-0.145] to (0.525] 0.492 0.2 or DL 2/2 

Plutonium-238 21 I 16 [-0.003] to 0.769 0.769 0.006 16/16 

Plutonium-239,240 21 21 0.067 to 3.18 3.18 0.068 20/21 

Thorium-228 8 a 0.72810 2.9 2.9 2.28 1/8 

Thorium-230 8 8 0.574 to 2.61 '; 2..61 2.29 1/8 

Thorium-232 I 8 8 0.703 to 2.64 2.64 2.33 1/8 

Uranium-234 8 8 0.386 to 1.94 1.94 2.59 0/8 

Uranium-235 8 6 (0.025] to 0.143 0.143 0.2 0/6 

Uranium-235° 8 1 [0.026] to 0.211 0.211 0.2 or DL 1/1 

Uranium-238 8 8 0.37 to 1.83 1.83 2.29 0/8 

Strontium-90 19 I 8 [-0.24] to 7.03 7.03 1.04 7/8 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. By gamma spectroscopy 

d. DL = detection limit 

In summary, the radionuclide data review yielded 15 analytes to be carried forward as COPCs (see Table 
3.1-9) based on comparison of sample results with background values and the statistical and graphical 
data evaluations presented in Appendix E. A complete presentation of sample results for radionuclide 
COPCs is provided in Section 3.3 and Appendix D-3.0. 

3.1.3 Evaluation of Organic Chemicals 

Thirty-six sediment samples were analyzed for PCBs and pesticides, and eleven additional sediment 
samples were analyzed for PCBs but not pesticides. Twenty sediment samples were analyzed for 
SVOCs. Twenty-three organic chemicals were detected in these samples. 

As presented in Appendix C, serious OC deficiencies were associated with RN 3312R, which was eight 
samples submitted for PCB/pesticide and SVOC analyses. These sample results were rejected and will 
not be used in this report. These data represented the complete organic data set for reach LA-3. Other 
OC problems were not as serious and were associated with a select number of analytes and samples. 
One SVOC that is commonly found as a laboratory contaminant (bis[2-ethylhexyl]phthalate) was 
classified as a nondetect in nine samples because of contamination of that chemical in the blank. 
Indicators of possible low bias were noted by low surrogate recoveries for two SVOC samples. A possible 
indicator of high bias was noted for one Aroclor-1260 sample result. In summary, only minor OC problems 
were noted that should not impact the identification of detected organic chemicals. 
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TABLE 3.1-6 

FREQUENCY OF DETECTED RADJONUCLIDES IN REACH LA-1 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/Fallout above Background 

Analyte Analyses Detects (pCilg)" (pCilg) Value (pCilg) Value/Fallout Valueb 

Americium-241 11 9 0.0283 to 0.571 0.571 0.04 7/9 

Cesium-137 11 8 [-0.0054] to 2.8993 2.8993 0.9 218 

Plutonium-238 85 25 [-0.011] to 0.083 0.083 0.006 24/25 

Plutonium-239,240 85 81 [0.0006] to 19.3 19.3 0.068 77/81 

Uranium-234 20 20 0.336 to 2.28 2.28 2.59 0120 

Uranium-235 20 18 [0.018] to 0.146 0.146 0.2 0/18 

Uranium-235c 11 2 [-0.0273] to 0.2899 0.2899 0.2 or Dlc 1/2 

Uranium-238 20 20 0.304 to 2.31 2.31 2.29 1/20 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. By gamma spectroscopy 

d. DL = detection limit 

TABLE 3.1·7 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH LA-2 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/fallout above Background 

Ana lyle Analyses Detects (pcvgr (pCilg) Value (pCi/g) Value/Fallout Value!' 

Americium-241 12 10 [0.034] to 3.954 3.954 0.04 9/10 

Americium-241c 59 37 [-0.223] to 28 28 0.04 or Dld 37/37 

Cesium-134 I 28 1 I [OJ to 0.18 0.18 0.2 or DL 1/1 

Cesium-137 59 57 (0.12] to 230 230 0.9 49/57 

Cobalt-60 59 1 [-0.041]to[0.16] 0.116 DL 1/1 

Europium-152 59 1 [-0.084] to [0.59] 0.474 0.2 or DL 1/1 

Tritium 12 10 0.007 to [0.454] 0.143 0.093 4/10 

Plutonium-238 55 30 [-0.008] to 2.01 2.01 0.006 30/30 

Plutonium-239 ,240 55 53 [0.017] to 10.62 10.62 0.068 52153 

Thorium-228 10 10 1.01to2.104 2.104 2.28 0/10 

Thorium-230 10 10 1.1 to 2.442 2.442 2.29 1/10 

Thorium-232 10 10 I 1.04 to 2.11 2.11 2.33 0/10 

Uranium-234 i 14 14 0.87 to 2.8 2.8 2.59 2114 
I 

Uranium-235 
' 

14 14 0.052 to 0.186 0.186 0.2 0/14 

Uranium-238 I 14 14 0. 776 to 2.52 2.52 2.29 4/14 

Strontium-90 51 37 [-0.06] to 39.56 39.56 1.04 34/37 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. By gamma spectroscopy 

d. DL = detection limit 
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• The third category consists of cobalt-57 (half-life = 270 days), protactinium-233 (half-life = 27 
days), and zinc-65 (half-life = 240 days), which are nuclear reactor activation or fission products 
with half-lives of less than 1 year. Because of the short half-life and low detected concentrations 
of these radionuclides (see Appendix D for concentration range), these radionuclides are 
excluded from further evaluation. 

• The fourth category consists of mercury-203 (half-life= 47 days), which is used as an analytical 
laboratory control standard and does not warrant further evaluation in this report. 

• The last category consists of plutonium chemistry or nuclear reactor activation or fission products 
with a half-life of greater than 1 year, which includes americium-241 (half-life = 430 years), 
cesium-134 (half-life= 2.1 years), cesium-137 (half-life= 30 years), cobalt-60 (half-life= 5.3 
years), europium-152 (half-life= 14 years), and uranium-235 (half-life= 700,000,000 years). 
Because of possible contaminant sources for these radionuclides in the upper Los Alamos 
Canyon watershed, all will be carried forward to the background comparison. Americium-241 and 
uranium-235 were also measured by alpha spectroscopy; because alpha spectroscopy is more 
accurate for these radionuclides, it will be used in preference to gamma spectroscopy in cases 
where data from both methods are available for a sample. 

In summary, americium-241, cesium-134, cesium-137, cobalt-60, europium-152, and uranium-235 are the 
only gamma-spectroscopy radionuclides carried forward to the background comparison. Sixteen other 
detected gamma spectroscopy-radionuclides were eliminated for the reasons presented above. 

As discussed in Appendix C, most of the QC problems associated with the radionuclide analyses are 
considered to be minor and do not affect the identification of COPCs. For example, some measures of 
laboratory measurement bias were suggested to be out of control limits for a small number of samples. 
Radionuclide interference was suggested as a possible source of positive bias for 14 strontium-90 sample 
results. Laboratory precision for the radionuclide analyses was within control standards except for the 
laboratory duplicate analysis for 48 plutonium-239,240 sample results. The overall quality and 
comparability of the radionuclide data are also evident through the detailed statistical analyses in 
Appendix E. For example, Appendix E shows the strong correlation of the results for radionuclides in the 
uranium and thorium decay chains, which is consistent with the hypothesis of secular equilibrium (Ryti et 
al. 1998, 58093). 

Fifteen radionuclides were detected in the sediment samples. Tables 3.1-6, 3.1-7, and 3.1-8 present the 
concentration range and frequency of results above the background value for these radionuclides for 
reaches LA-1, LA-2, and LA-3, respectively. A summary presentation of the data for these radionuclides 
is provided in Appendix D. 

Three detected radionuclides, cesium-134, cobalt-60, and europium-152, have no background data. The 
radionuclide evaluation method is to retain such analytes for further evaluation. Thus, cesium-134, cobalt-
60, and europium-152 are retained as COPCs. The other 12 radionuclides were retained as COPCs 
because these analytes were determined to be greater than background values by using the graphical 
and statistical approaches provided in Appendix E. These radionuclides included americium-241; cesium-
137; plutonium-238; plutonium-239,240; strontium-90; thorium-228; thorium-230; thorium-232; tritium; 
uranium-234; uranium-235; and uranium-238. 
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3.1.2 Radlonuclide Comparison with Background/Fallout Radionuclide Concentrations 

A total of 212 samples were analyzed for radionuclides in the three upper Los Alamos Canyon reaches, 
and the analytical suites for these samples are presented in Table 3.1-1. These analyses were compared 
with the sediment background values that are presented in "Inorganic and Radionuclide Background Data 
for Soils, Canyon Sediments, and Bandelier Tuff at Los Alamos National Laboratory" (Ryti et al. 1998, 
58093). The analytical methods used for the upper Los Alamos Canyon radionuclide analyses are 
comparable to those used for the Laboratory background data. 

The detected radionuclides include isotopes associated with worldwide fallout. For these radionuclides 
(tritium; strontium-90; cesium-137; plutonium-238; plutonium-239,240; and americium-241) only sample 
results collected from the 0 to 1 5-cm (0 to 6-in.) depth interval are typically compared with regional levels 
for worldwide fallout in soil samples. However, post-1942 sediment deposits containing fallout-derived 
radionuclides can be much thicker than 15 em, and all sediment sample results in this investigation, 
regardless of collection depth, are compared with the sediment background value. 

As described in Appendix C, detection status was determined by either quantitation limits agreed upon in 
contracts with the analytical laboratories, minimum detectable activities determined by the analytical 
laboratories, or the 3-sigma total propagated uncertainty (TPU). Detection status was used as the 
preliminary data evaluation step for isotopic uranium by alpha spectroscopy, isotopic thorium by alpha 
spectroscopy, americium-241 by alpha spectroscopy, and strontium-90 by beta scintillation. Gamma 
spectroscopy measures concentrations of 43 radionuclides with varying certainty and applicability to 
Laboratory releases. Additional evaluation of the detected radionuclides is required to determine which 
gamma spectroscopy results should be carried forward for background comparisons. 

The initial list of detected radionuclides from gamma spectroscopy include actinium-228, americium-241, 
bismuth-21 1, bismuth-212, bismuth-214, cesium-134, cesium-137, cobalt-57, cobalt-60, europium-152, 
lead-21 2, lead-214, mercury-203, potassium-40, protactinium-231, protactinium-233, protactinium-234M, 
radium-224, radiurn-226, thallium-208, uranium-235, and zinc-65 (see Appendix D for a summary of the 
number of samples and range of detected and nondetected concentrations for all radionuclides). These 
detected gamma-spectroscopy radionuclides are divided into five categories. 

• The first category includes those radionuclides that are daughters of naturally~occurring thorium 
and uranium isotopes (actinium-228 [half-life= 6.2 hours], bismuth-211 [half-life= 2.1 minutes], 
bismuth-212 [half-life= 7 minutes], bismuth-214 [half-life= 20 minutes], lead-212 [half-life= 11 
hours], lead-214 [half-life= 27 minutes], protactinium-231 [half-life= 33,000 years], protactinium-
234M [half-life = 6. 7 hours), radium-224 [half-life = 3.7 days], radium-226 [half-life= 1,600 years), 
and thallium-208 [half-life = 3.1 minutes]). These thorium and uranium daughters are typically 
short-lived radiological decay products, and their abundance can be predicted from the general 
condition known as secular equilibrium (Ryti et al. 1998, 58093). Most of the radiological dose 
conversion factors used in risk assessments for the parent radionuclides account for the expected 
activity of the daughter radionuclides. Thus, these detected thorium and uranium daughters are of 
no further interest for this report. 

• The second category consists of potassium-40 (half-life= 1,300,000,000 years), which is a 
naturally-occurring isotope that is abundant in the Earth's crust and is not known to be associated 
with Laboratory releases. Thus, potassium-40 will not receive any further evaluation in this report. 
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TABLE 3.1-5 

RESULTS OF INORGANIC CHEMICAL DATA REVIEW 

Analyte Result Rationale 

Aluminum Eliminated as a COPC No values exceeded the background value. 

Antimony Retained as a COPC Detection limits in reaches LA-1, LA-2, and LA-3 exceeded the background 
value. 

Arsenic Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Barium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Beryllium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Boron Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Cadmium Retained as a COPC Detected values above the background value in reach LA-2 and detection 
limits above the background value in reaches LA-1 and LA-2. 

Calcium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Chromium, Retained as a COPC Detected values above the background value in reaches LA-1, LA-2, and 
total LA-3. 

Cobalt Eliminated as a COPC No values exceeded the background value. 

Copper Retained as a COPC Detected values above the backgroUild vabe .rt reaches LA-1, LA-2, and 
LA-3. 

Cyanide, total , Eliminated as a COPC No values exceeded the background value. 

Iron I Eliminated as a COPC No values exceeded the background value. 

Lead I Retained as a COPC Detected values above the background value in reaches LA-1, LA-2, and 
LA-3. 

Magnesium Eliminated as a COPC No values exceeded the background value. 

Manganese Eliminated as a COPC No values exceeded the background value. 

Mercury Retained as a COPC Detected values above the background value in reaches LA-1, LA-2, and 
LA-3 and detection limits above the background value in reach LA-2. 

Nickel Eliminated as a COPC No values exceeded the background value. 

Potassium Eliminated as a COPC No values exceeded the background value. 

Selenium I Retained as a COPC Detected values above the background value in reaches LA-1 and LA-2 
I and detection limits above the background value in reaches LA-1 and LA-2. 

Silver ! Retained as a COPC Detected values above the background value in reaches LA-1 and LA-2, 
I and detection limits above the background value in reaches LA-2 and LA-3. 

Sodium Eliminated as a COPC No values exceeded the background value. 

Thallium Eliminated as a COPC No values exceeded the background value. 

Titanium Eliminated as a COPC No values exceeded the background value. 

Uranium 

1 

Retained as a COPC Detected values above the background value in reach LA-2 and statistical 
results presented in Appendix E. 

Uranium, I Retained as a COPC Detected value above the background value in reach LA-2 and statistical 
total I results presented in Appendix E. 

Vanadium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Zinc ! Retained as a COPC Detected values above the background value in reach LA-2. 
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TABLE 3.1-4 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH LA-3 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkgr (mglkg) (mglkg) Background Valu~ 

Aluminum 8 8 1200 to 9180 9180 15400 0/8 

Antimony 8 0 [5] to [6.5] NDC 0.83 8/8 Old>BV• 

Arsenic 8 8 I 0.49 to 1.8 1.8 3.98 0/8 

Barium 8 8 14.3 to 84 84 127 0/8 

Beryllium 8 8 0.16to 0.85 0.85 1.31 0/8 

Cadmium 8 0 (0.41] to [0.54] NO 0.4 8/8 OL>BV 

Calcium 8 8 673 to 2780 2780 4420 0/8 

Chromium, total 8 8 2.2 to 12.2 12.2 11.2 218 

Cobalt 8 8 1.6 to 3.6 3.6 4.73 0/8 

Copper 8 8 3.2 to 15.4 15.4 10.5 218 

Cyanide, total 8 0 [0.25] to [0.27] NO 0.82 8/8 OL>BV 

Iron 8 8 5410 to 8270 8270 13800 0/8 

Lead 8 8 6 to 44.2 44.2 19.7 6/8 

Magnesium 8 I 8 461 to 1410 1410 2370 018 

Manganese 8 8 181 to 302 302 543 0/8 

Mercury 8 1 [0.05] to 0.14 0.14 0.1 111, 717 OL>BV 

Nickel 8 8 3.2 to 6.4 6.4 9.38 018 

Potassium 8 8 197 to 1330 1330 2690 018 

Selenium 8 0 (0.24] to [0.3] I NO 0.3 018 OL>BV 

Silver 8 0 [1.5] to [1.9] NO 1 8/8 OL>BV 

Sodium 8 8 77.4 to 273 273 1470 0/8 

Thallium 8 0 [0.15] to [0. 19] NO 0.73 0/8 OL>BV 

Uranium, total 8 8 1.31 to 6.48 6.48 6.99 0/8 

Vanadium 8 8 5 to 12.9 12.9 19.7 0/8 

Zinc 8 8 33.3 to 51.6 51.6 60.2 0/8 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 

e. BV = background value 

In summary, the inorganic chemical data review yielded 10 analytes to be carried forward as COPCs (see 
Table 3.1-5). A complete presentation of the data for the inorganic chemicals identified as COPCs is 
provided in Appendix D. These analytes are inferred to potentially record releases from one or more sites 
in the upper Los Alamos Canyon watershed. The concentrations of the chemicals eliminated as COPCs 
were well within the background concentration range, except for the one boron detection limit greater than 
the background value for a LA-2 sample, and the chemicals are justifiably excluded from further 
assessment. 
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TABLE 3.1-~ 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH LA-2 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Det~ts (mglkg)" (mglkg) (mglkg) Background Valueb 

Aluminum 14 14 2440 to 14300 14300 15400 0/14 

Antimony 4 0 [0.43] to [14] NDC 0.83 2/4 DLd>B'r 

Arsenic 14 9 [1.3] to 4.7 4.7 3.98 1/9, 0/5 DL>BV 

Barium 14 14 28.2 to 132 132 127 1/14 

Beryllium 14 12 0.27 to 1.1 1.1 1.31 0/12, 0/2 Dl>BV 

Boron 10 0 [1.2] to [5.9] NO 3.9 1/10 DL>BV 

Cadmium 14 3 0.03 to 0.89 0.89 0.4 1/3, 1/11 DL>BV 

Calcium 14 14 611 to5740 5740 4420 1/14 

Chromium, total 14 14 4.4 to 38.4 38.4 10.5 4/1.4 

Cobalt 14 14 1 to 4.1 4.1 4.73 0/14 

Copper 14 14 2.8 to 13.9 13.9 11.2 2/14 

Cyanide, total 10 8 0.15 to 0.36 0.36 0.82 0/8, 0/2 DL>BV 

Iron 14 14 5480 to 13600 13600 13800 0114 

Lead 14 : 14 12.2to61.9 61.9 19.7 10/14 

Magnesium 14 14 333 to 1950 1950 2370 0/14 

Manganese 14 14 214 to 457 457 543 0/14 

Mercury 14 6 [0.02] to 0.31 0.31 0.1 3/6, 2/8 DL>BV 

Nickel 14 10 [1.9] to 9 9 9.38 0/10, 0/4 DL>BV 

Potassium 14 14 679 to 2250 2250 2690 0/14 

. Selenium 14 5 [0.2] to [1.4] 0.65 0.3 2/5, 4/9 DL>BV 

Silver 14 1 [0.09] to 15.8 15.8 1 1/1,2/13 DL>BV 

Sodium 14 12 88.2 to 893 893 1470 0/12, 0/2 DL>BV 

Thallium 14 2 [0.3] to 0.48 0.48 0.73 0/2, 0/12 DL>BV 

Titanium 10 10 88.8 to 409 409 439 0/10 

Uranium 10 10 0.21 to 2.9 2.9 2.22 2/10 

Uranium, total 10 10 2.7 to 7.2 7.2 6.99 1/10 

Vanadium 14 14 6.7 to 21.9 21.9 19.7 1/14 

Zinc 14 14 38.3 to 90.5 90.5 60.2 5/14 

a. Values in square brackets indicate nondetected resuns. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 

e. BV = background value 
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However, all sample results are used as reported without any adjustment for possible analytical bias; 
therefore, copper, total chromium, and selenium will be retained for further assessment. 

TABLE 3.1-2 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH LA-1 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkg)8 (mglkg) (mglkg) Background Valueb 

Aluminum 27 27 744 to 4810 4810 15400 0/27 

Antimony 27 0 [0.37] to [9.2] NDC 0.83 11127 DL d>BV"' 

Arsenic 27 27 0.53 to 2.4 2.4 3.98 0/27 

Barium 27 27 10.4 to 128 128 127 1/27 

Beryllium 27 27 0.04 to 1.4 1.4 '\.31 1/27 

Cadmium 27 1 [0.02] to [0.8] 0.05 0.4 0/1, 1 1/26 
DL>BV 

Calcium 27 27 361 to 2730 2730 4420 0/27 

Chromium, total 27 26 1 [1 .3] to 10.6 10.6 10.5 1/26 

Cobalt 27 27 0.81 to 4 4 4.73 0/27 

Copper 27 27 5 to 23.8 23.8 11.2 9/27 

Iron 27 27 2090 to 7430 7430 13800 0/27 

Lead 27 27 7.4 to 43.7 43.7 19.7 17/27 

Magnesium 27 27 236 to 994 994 2370 0/27 

Manganese 27 27 103 to 300 300 543 0/27 

Mercury 27 15 0.01 too. 16 0.16 0.1 2/15, 0/12 
DL>BV 

Nickel 27 25 1.2 to 5.4 5.4 9.38 0/25 

Potassium 27 27 182 to 978 978 2690 0/27 

Selenium 27 1 [0.3] to [1 .1] 0.63 0.3 1/1, 25,26 
DL>BV 

Silver 27 12 [0.08] to 1. 7 1.7 1 3/12 

Sodium 27 27 28.3 to 431 431 1470 0/27 

Thallium 27 0 [0.19] to [0.38] NO 0.73 0/27 

Vanadium 27 27 3 to 11.1 11.1 19.7 0/27 

Zinc 27 27 14.1 to 54.5 54.5 60.2 0/27 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 

e. BV = background value 
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The analytical methods for the inorganic chemicals are comparable to those used to generate the 
Laboratory background data, with the exception of antimony. Some of the upper Los Alamos Canyon 
antimony data were generated by inductively coupled plasma emission spectroscopy (ICPES}, which 
results in a detection limit above what is typically found in background soils. Because the upper Los 
Alamos Canyon antimony data were generated by ICPES, the antimony detection limits for these 
samples are elevated above the background value. 

Because the Laboratory background data contain values for both "uranium" and "total uranium," the 
uranium sample preparation and analysis methods must be reviewed to identify the appropriate uranium 
background data. Total uranium results for upper Los Alamos Canyon samples were analyzed by the 
inductively coupled plasma mass spectroscopy (ICPMS) analytical method with total sample dissolution 
preparation, which is the analytical/preparation method used to determine the total uranium background 
value. Uranium sample results were also analyzed by ICPMS but were prepared by Environmental 
Protection Agency (EPA) Method 3050A, which is comparable to the preparation method used to derive 
the oranium background value. 

Of 27 inorganic chemicals, 25 were detected in at least one upper Los Alamos Canyon sediment sample. 
Antimony and boron were not detected in any sample. The detection limit for most antimony sample 
results exceeded the background value. The detection limit for one boron sample result was greater than 
the background value. Detection limits for some of the cadmium, mercury, selenium, and silver analyses 
were also greater than the background value. Tables 3.1-2, 3.1-3, ana 3.1-4 present the concentration 
range and frequency of results above the background value for the 25 detected inorganic chemicals and 
the 2 nondetected inorganic chemicals for reaches LA-1, LA-2, and LA-3, respectively. 

One inorganic chemical, antimony, was not detected in any sample, but several samples had detection 
limits above the background value. Antimony is retained as a COPC solely because of the elevated 
detection limits for some samples. 

Eleven inorganic chemicals (aluminum, cobalt, total cyanide, iron, magnesium, manganese, nickel, 
potassium, sodium, thallium, and titanium) were measured above the detection limit and below the 
background value. The only QC problem of note for these chemicals was the possible low bias for 
manganese in eight LA-3 samples (see Appendix C). The maximum manganese sample result in reach 
LA-3 was 40% less than the background value, which suggests that any correction for possible low bias 
would not change the conclusion of the manganese background comparisons. Thus, these eleven 
inorganic chemicals will not be retained for further assessment in this report. Additional discussion and 
graphical data presentations for these chemicals can be found in Appendix E. 

Statistical and graphical data evaluation approaches led to the elimination of six inorganic chemicals that 
did not differ from background data. These inorganic chemicals, which have at least one result greater 
than the background value, included arsenic, barium, beryllium, boron, calcium, and vanadium. These six 
chemicals will not be retained for further assessment in this report. Additional discussion and graphical 
data presentations for these chemicals can be found in Appendix E. 

Nine other inorganic chemicals were shown to be elevated above background values by a statistical and 
graphical background comparison and are retained as COPCs. The statistical analyses and graphs that 
support this evaluation are provided in Appendix E. These inorganic chemicals include cadmium, total 
chromium, copper, lead, mercury, selenium, silver, uranium (whether reported as uranium or total 
uranium}, and zinc. It is worth noting that copper, total chromium, and selenium had QC indicators of 
positive bias, which could suggest that these chemicals have been erroneously identified as COPCs. 
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The objective of this data review is to determine which analytes should be retained for turther assessment 
and which analytes should be eliminated before human health and ecological risk calculations. 
Considerations in these assessments include the magnitude of contaminant concentrations relative to 
background values (or detection limits for organic chemicals), the correlation between contaminant 
concentrations between reaches and within reaches, and potential quality control (QC) problems with the 
laboratory analyses. 

3.1.1 Inorganic Chemical Comparison with Background 

Inorganic chemicals on the TAL were analyzed in 49 sediment samples collected from all three upper Los 
Alamos Canyon reaches. Four other inorganic chemicals were also requested from a subset of samples. 
Total uranium and total cyanide were requested for 18 samples collected in reaches LA-2 and LA-3. 
Boron, titanium, and uranium were requested for 10 samples from reach LA-2. Inorganic chemical sample 
results were compared with the sediment background values that are presented in "Inorganic and 
Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier Tuff at Los Alamos National 
Laboratory" (Ryti et al. 1998, 58093). 

As detailed in Appendix C, OC problems associated with this data set were caused by the detection of 
inorganic chemicals in method blanks, recoveries outside of the control range for the laboratory control 
samples, differences between laboratory duplicates greater than ±1 5%, values out of the control windows 
for the inductively coupled plasma (ICP) serial dilutions, and high or low recoveries in the matrix spike 
samples. Blank contamination is a OC indicator of possible positive bias in sample results. Thus, reported 
concentrations for samples with blank contamination could be overestimates of the actual environmental 
concentrations. Laboratory control samples can be used to indicate possible high or low bias associated 
with the entire analytical measurement process. Matrix spike samples are used to assess the quality of 
the sample digestion, extraction, and analysis procedures. A low recovery suggests that there was either 
incomplete recovery of an analyte in these procedures or sample heterogeneity. A high recovery indicates 
either sample heterogeneity or a matrix interference. One of the reasons for the repeated difficulties in the 
recoveries is the heterogeneous nature of many sediment samples. Also, for several of the analytes there 
are interferences in the ICP technique, which can also cause problems with the reported recoveries. 

Data qualifications due to blank contamination were noted for seven inorganic chemicals in a subset of 
the samples: arsenic (5 samples), boron (10 samples), chromium (1 sample), nickel (4 samples), 
selenium (26 samples), sodium (2 samples), and thallium (4 samples). A high recovery on the copper 
laboratory control sample was noted for one sample request (18 samples), which is an indicator of high 
bias. High matrix spike duplicate recovery problems were noted for titanium (1 0 samples), which is also 
an indicator of possible high bias. Low matrix spike recoveries were noted for antimony (10 samples), 
mercury (2 samples), manganese (8 samples), and selenium (8 samples); these results were qualified as 
nondetected sample results. Another 10 antimony results from sample request number.(RN) 2104 had 
unacceptably low recovery on the matrix spike duplicate, which led to rejecting these data. These rejected 
antimony results are from samples collected in reach LA-2 and will not be used in this report. Appendix C 
also shows that some laboratory duplicate measurements are out of the ±35% control window for 
aluminum (1 1 samples), iron (1 1 samples), and lead (1 a samples). These problems are not considered to 
be serious and most likely reflect the heterogeneous nature of the sediment samples. In summary, some 
of the QC problems associated these data would lead to overstating environmental concentrations and 
thus could lead to incorrectly identifying some of these inorganic chemicals as chemicals of potential 
concern (COPCs) because of high laboratory bias. Other OC problems were associated with possibly 
underestimating environmental concentrations and warrant additional discussion before eliminating any 
affected inorganic chemicals as COPCs. 

September 1998 3-2 Upper Los Alamos Canyon Reach Report 



Section 3.0 Analytical Results and Data Review 

3.0 ANALYTICAL RESULTS AND DATA REVIEW 

3.1 Data Review 

Sediment samples collected in the upper Los Alamos Canyon reaches included samples for full-suite, 
limited-suite, and key contaminant analyses. The samples were collected following the technical 
approach presented in Chapter 5 of the work plan (LANL 1995, 50290). Samples were collected to 
represent specific geomorphic units and sediment facies within each reach. The variability within and 
among these geomorphic units and sediment facies is a key variable to assess and will be considered in 
Sections 3.2 and 3.3. The number of samples varies among classes of analytes. The number of samples 
analyzed for organic chemicals; inorganic chemicals (target analyte list [TAL] metals with a subset of 
samples analyzed for total cyanide, boron, titanium, uranium, and total uranium); and radionuclides is 
presented in Table 3.1-1. Full-suite analyses were obtained for 18 samples in reaches LA-2 and LA-3. 
The full-suite analytes included inorganic chemicals that are on the TAL; polychlorinated biphenyls 
(PCBs) and pesticides; semivolatile organic compounds (SVOCs); americium-241 by alpha spectroscopy; 
tritium; isotopic uranium; isotopic thorium; strontium-90; isotopic plutonium; americium-241, cesium-137, 
and other radionuclides in the gamma spectroscopy suite; tritium; radium-226; gross alpha/beta radiation; 
and gross gamma radiation. The specific analytes chosen for either limited-suite analyses or key 
contaminant analyses varied among the different reaches, and no single analyte suite was obtained for 
every sampled sediment layer in upper los A!amos Canyon. In addition \o \he ~ull-suite analyses, the 
following analytes were included in either limited-suite or key contaminant analyses.: isotopic plutonium 
(161 total analyses); americium-241, cesium-137, and otherradiontJ'Ciides in the gamma spectroscopy 
suite (116 analyses); strontium-90 (73 analyses); inorganic chemicals that are on the TAL (49 analyses); 
PCBs (36 analyses); pesticides (25 analyses); isotopic uranium (42 analyses); americium-241 by alpha 
spectroscopy (31 analyses); tritium (20 analyses); and radium-226 (2 analyses). 

TABLE 3.1-1 

NUMBER OF SAMPLES ANALYZED BY SUITE 

Reach 

Analytical Suite LA·1 LA-2 LA-3 Total 

PCBs 9 2 0 11 
Pesticides and PCBs 16 12 8. 36 
SVOCs 0 12 8. 20 
Inorganic chemicals (TAL) 27 14 8 49 
Boron, uranium, titanium 0 10 0 18 
Total cyanide, total uranium 0 10 8 18 
Americium-241 (by alpha spectroscopy) 11 12 8 31 
Gross alpha/beta radiation 0 10 8 18 
Gross gamma radiation 0 10 8 18 

Gamma-spectroscopy radionuclides 1 1 59 46 116 

Tritium 0 12 8 20 
Isotopic plutonium 85 55 21 161 

Isotopic thorium 0 10 8 18 

Isotopic uranium 20 14 8 42 

Radium-226 0 2 0 2 

Strontium-90 3 51 19 73 

"These sample resultS were rejected. 
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Section 2.0 Field Investigations 

This conclusion is consistent with the evidence in LA-2 East (discussed in Section 2.3.2.3), in tum 
suggesting that similar conditions exist between LA-2 and LA-3. Stratigraphic evidence indicates that the 
stream bed in LA-3 has remained within approximately 0.5 m of its present elevation during this period, 
which is also consistent with evidence in LA-2. The vertical stability of the stream bed in LA-3 may be 
aided by the occurrence of basalt in the channel bed a short distance downstream, which prevents 
significant channel incision over these time scales. 

Floods in LA-3 since 1942 have been largely confined to the area close to the active channel, and the 
combined width of abandoned channel units and post-1942 floodplains in LA-3 is less than in any of the 
upstream reaches. This observation may indicate that floods produced in the upper parts of the 
watershed have attenuated by the time they reach LA-3, having lower peak discharges than upstream. 
The largest flood since 1942 in LA-3 may have occurred before the initial releases of cesium-137 from the 
21-011 (k) outfall, as indicated by a sample from the f2 unit at the east end of LA-3 (sample location 
LA-0113, Figure 2.3-16) that has plutonium-239,240 above the background value but cesium-137 below 
the background value. 

2.3.4 Supplemental Characterization between Reaches 

After it was recognized that gross gamma radiation walkover measurements provided a fast and efficient 
means to identify variations in gamma radiation within parts of upper Los Alamos Canyon, supplemental 
characterization between reaches was conducted in May 1996. This characterization involved the 
collection of gamma radiation measurements from a series of short (1 0 to 45 m long) sections of the 
active stream channel and adjacent post-1942 geomorphic units extending from the TA-2 security fence 
downstream to state road NM 4. The methods used in this survey are discussed further in Appendix 
8-4.1.1. 

Gamma radiation data were collected from approximately 30% of the 7 km of Los Alamos Canyon 
between TA-2 and state road NM 4. Figure 2.3-21 summarizes these data, showing average values from 
each measurement interval for both the active channel and the adjacent surfaces where fine-grained 
overbank facies sediment has been deposited. Gamma radiation is relatively low between TA-2 and DP 
Canyon and probably records background radiation levels because of the general absence of gamma
emitting radionuclides above background values in these areas (Section 3). Gamma radiation increases 
dramatically at DP Canyon and then progressively decreases to state road NM 4, although radiation at 
the eastern end of the survey is still elevated relative to radiation upstream from DP Canyon. Gamma 
radiation both upstream and downstream from DP Canyon is higher on surfaces underlain by fine-grained 
sediment than along the active channel, and the difference is most pronounced downstream from DP 
Canyon. The differences between gamma radiation in coarse-grained and fine-grained sediment 
upstream from DP Canyon probably reflect variations in naturally occurring gamma-emitting radionuclides 
between these sediments, whereas the differences downstream from DP Canyon reflect fluvial 
segregation of cesium-137 derived from the 21-011 (k) outfall superimposed on the background variations. 

The gross gamma walkover radiation data reveal that although there is a general decreasing trend in 
radiation level from DP Canyon to state road NM 4, considerable variability can exist in any area (Figure 
2.3-21 ). For example, data obtained approximately 1.1 to 1.5 km downstream from DP Canyon show that 
some areas have gamma radiation at higher levels than that measured in the typical c2 unit in LA-2 East 
(which extends 0.6 km downstream from DP Canyon), although radiation at other sites is lower. These data 
are consistent with the variability that exists in LA-2 East associated with sediment deposits of different 
ages and suggest that the areas of highest radiation measured farther downstream correspond to areas 
containing sediment equivalent in age to the c2b or c3 units in LA-2 East. Irregular variability in gamma 
radiation has also been identified in aerial radiological surveys of this area (Fritzsche 1990, 58971 ). 
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Section 2.0 Field Investigations 

The fixed-point gamma radiation measurements in LA-3 were mostly from vertical exposures in the 
stream banks and were used to subdivide the post-1942 abandoned channel units, to define vertical 
variations in gross gamma radiation, and to select sample sites. Plots showing gamma radiation in each 
vertical section (Figure 84-8) were overlaid, and profiles that had similar radiation were grouped into one 
of six "bins." The four bins with the highest radiation levels were assigned to the c3 unit, and the two bins 
with the lowest radiation levels were assigned to the c2 unit. The assigned bins for each section are 
indicated in Table 84-3. Sediment sampling was conducted in representative sections within three of the 
four c3 bins and both of the c2 bins, and the sediment layer with the highest gamma radiation in each of 
these five sections was chosen for full-suite analyses. 

As in LA-2 East, the fixed-point gamma radiation measurements in LA-3 show that in most units the 
highest levels of radiation occur in the subsurface, and these subsurface layers generally correspond to 
the finest-grained sediment within individual stratigraphic sections. The relations of variations in 
radionuclide concentration and sediment particle size is discussed further in Section 3.3.4.2. Figure 2.3-20 
shows average variations in gamma radiation through the c2 and c3 units, combining measurements from 
all vertical sections in each unit (the individual depth profiles are shown in Figure 84-8, and the complete 
set of fixed-point measurements is presented in Table 84-3). Average values through pre-1942 stream 
terraces (Qt unit) are also shown for comparison. Note that some sections were measured twice: first in 
late May 1997 when the stream was flowing and the sediment was relatively moist and again in late June 
1997 when the stream was no longer flowing and the sediment was drier. Radiation measurements were 
consistently high in June (Table 84-3, Figure 84-8), consistent with less at1enuation of gamma radiation 
occurring in the drier sediment, although tile rela,i'le di«erence between tii«efen\ sections and different 
layers within individual sections did not change signif,ican!'ly- Binning w.as performed using the May 1997 
data set for consistency, and the average values in Figure 2.3-20 arso use only the May 1997 data. 

In the c3 unit, average gamma radiation increases with depth from approximately 8000 cpm at the 
surface to an average of approximately 9300 cpm at a depth of 0.3 to 0.4 m. The maximum values 
obtained in c3 in May and June 1997 were both from section LA3-S5 (sample location LA-01 09): 10,695 
cpm from a depth of 0.4 m in May and 11 ,038 cpm from a depth of 0.45 m in June. In the c2 unit, average 
gamma radiation increases with depth from approximately 7600 cpm at the surface to an average of 
approximately 8000 cpm at a depth of 0.4 m. The maximum values obtained in c2 in May and June 1997 
were both from section LA3-S 17 (sample location LA-0111 ): 8546 cpm from a depth of 0.3 m in May and 
9481 cpm from the same depth in June. The f1 unit has levels of gamma radiation intermediate between 
c2 and c3 and probably includes sediment correlative with both units. In contrast, the highest 
measurement obtained with this instrument in pre-1942 geomorphic units is 8131 cpm from the Ot unit 
(fixed-point site LA3-19, May 1997), and surface measurements averaged approximately 6900 cpm. The 
highest measurement obtained from the c1 unit is 7049 cpm (fixed-point site LA3-66, sample location 
LA-0112, June 1997), which is indistinguishable from background radiation. 

2.3.3.3 Geomorphic History 

Geomorphic processes within reach LA-3 since 1942 have included the lateral migration of the active 
channel within a narrow area that averages 5.5 m wide, represented by the width of the c1, c2, and c3 
units, and the occasional overtopping of higher pre-1943 surfaces during floods. The channel location has 
apparently been stable, and at one site a tree that germinated circa 1924 AD is growing on a stream bank 
near the active channel and below a Qt stream terrace (tree ULA-001, Table 81-1; near sample site 
LA-011 0), indicating lit11e change in channel geometry for more than 70 years. Isotopic ratios within LA-3 
overbank sediment (discussed in Section 3.3.4.2) indicate that only small volumes of sediment occur in 
LA-3 that were deposited between 1942 and 1968, and lateral bank erosion rates are apparently high 
enough that the average residence time of overbank sediment close to the active channel is less than 30 
years. 
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Figure 2.3-19. Map showing gross gamma radiation walkover measurements in east half of reachELA-3. 
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Figure 2.3-18. Map showing gross gamma radiation walkover measurements in west half of reach~LA-3. 
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TABLE 2.3-3 

GEOMOAPHI,P MAPPING UNITS IN REACH LA-3 

Typical 
Estimated Median 
Average Particle Typical 

Sediment Thickness Size Class Soil 
Facies (m) (<2 mm fraction) Texture 

Channel <1.0 Coarse sand Gravelly sand 

Channel <1.0 Coarse sand Gravelly sand 

Overbank 0.41 ± 0.12 Very fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly sand 

Overbank 0.55 ± 0.09 Very fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly sand 

Overbank 0.42 ± 0.22 Very fine sand Sandy loam 

Overbank <0.05 Fine sand Sandy loam 
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Field Investigations Section 2.0 

2.3.3 Reach LA-3 

2.3.3.1 Physical Characteristics 

Reach LA-3 is in a part of upper Los Alamos Canyon close to state road NM 4 and the Laboratory 
boundary where the canyon floor is much wider than in upstream reaches but where the active part of the 
canyon floor is narrower. The area that has been impacted by post-1942 floods averages approximately 
6.5 to 9 m wide. The areal distribution of the geomorphic units is shown on Figures 1.3-3, 2.3-15, and 
2.3-16, and topographic relations are illustrated in the cross sections of Figure 2.3-17. Physical 
characteristics of the geomorphic units in LA-3 are summarized in Table 2.3-3. Data on particle size and 
unit thickness are presented in Table 83-3, Table 83-6, and Figure 82-5. 

The active channel, c1, averages 2 m wide in LA-3 and has a bed composed of coarse sand and gravel. 
The active channel is usually bordered by abandoned post-1942 channel units (c2 and c3) that average 
approximately 3.5 m in combined width and have average heights of 0.4 to 0.7 m above the channel. The 
c2 and c3 units are usually capped by an average of approximately 0.4 to 0.55 m of relatively fine-grained 
overbank sediments dominated by very fine sand. 

Active floodplains (f1 and f2) are relatively narrow in LA-3 and only discontinuously border the 
abandoned channel units. The f1 unit has an average width of only 1 m, has an average height of 
approximately 0.8 m, and is capped by an average of approximately 0.4 m of overbank sediment 
dominated by very fine sand. The f1 unit is commonly closely associated with the c3 unit and is 
distinguished by the pre-1943 age of the underlying channel facies sediment deposits. The f2 unit is 
wider, averaging approximately 2.4 m wide but is probably overlain by thin and discontinuous post-1942 
overbank sediment layers. Field gamma radiation measurements are within background ranges on the 
f2 unit, and f2 is considered to represent a post-1942 floodplain solely on the basis of analytical data 
that indicate the presence of radionuclides at relatively low concentrations but above background 
values. 

2.3.3.2 Radiological Characteristics 

Based on the results of the radiological field measurements in reach LA-2 East, only gross gamma 
radiation walkover measurements and fixed-point measurements were made in reach LA-3. The gross 
gamma radiation walkover measurements in LA-3 are presented in Figures 2.3-18 and 2.3-19, all the 
fixed-point measurements are presented in Table 84-3, and gamma radiation depth profiles are 
presented in Figure 84-8. 

The gross gamma radiation walkover survey indicated that levels of gamma-emitting radionuclides in 
reach LA-3 were much closer to background than in LA-2 East and that these measurements were less 
useful than in LA-2 East for defining geomorphic unit boundaries based on variations in gamma 
radiation. In addition, vegetation cover in the post-1942 geomorphic units in LA-3 is much denser than 
LA-2, often consisting of thick brush that prevented walkover measurements, and the post-1942 
geomorphic units are generally narrower in LA-3 than in LA-2, which also limited the utility of this 
procedure. However, sites with gamma radiation above background values were clearly identified during 
the walkover survey, and the walkover survey helped guide the fixed-point measurements. Maximum 
gamma radiation measured during the walkover survey was 6840 cpm in the c3 unit, and values of 4000 
to 5000 cpm were common in the c3 unit. In comparison, typical values in the c1 and c2 units were 3000 
to 4500 cpm, which overlap with data from nearby colluvial slopes where measurements reached 4500 
cpm. 
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Section 2.0 Field Investigations 

2.3.2.3 Geomorphic History 

Geomorphic processes within reach LA-2 since 1942 have included the lateral migration of the active 
channel within an area that averages approximately 4 m wide in LA-2 West and 7 m wide in LA-2 East 
and the occasional overtopping of higher pre-1 943 surfaces during floods. The c3 units in both LA-2 West 
and LA-2 East represent distinct aggradational periods, periods when the stream bed rose because of the 
deposition of significant amounts of channel facies sediment, although the nature and timing of these 
depositional periods was apparently different between the subreaches. In LA-2 West, the c3 aggradation 
is represented by wide gravel bars that were deposited over the former floodplain surface, and tree-ring 
dating indicates gravel deposition between 1967 and 1976 (trees ULA-033 and ULA-035, Table 81-1 and 
Figure 2.3-10). Similar gravel bars also occur in the c3 units of LA-1 Central and LA-1 East (Section 
2.3.1.3). In contrast, the c3 unit in LA-2 East is dominated by channel sands and apparently records 
deposition from one or more large floods that emanated from DP Canyon between 1956 and 1968. The 
c3 unit in LA-2 East has the highest concentrations of radionuclides derived from the 21-011 (k) outfall and 
released into DP Canyon (with recorded releases beginning in 1956), and the isotopic ratios in these 
sediments indicates that the sediment predates 1968 (as discussed in Section 3.3.3.2). The c3 unit in 
LA-2 West is presently isolated from the active channel and is relatively stable, but the c3 unit in LA-2 
East is mostly located on the outside of a sharp bend in the channel and is very susceptible to bank 
erosion during large floods. 

The c2 unit in LA-2 East provides a record of the dominant processes of erosion and deposition that have 
occurred in this part of upper Los Alamcs Canyon since 1968 when there was a major increase in the use 
of plutonium-238 at the Laboratory (Nyhan et al. 1975, 11746; Nyhan et al. 1976, 11747). The history of 
the c2 unit in LA-2 West is probably similar to that in LA-2 East, although age control is poor in LA-2 
West. The elevation of the stream bed has been relatively stable during this period, located within 0.5 m 
of its current elevation as indicated by the height of buried channel gravels relative to the present 
channel. In contrast to this apparent vertical stability, available data indicate that lateral erosion js 

common. Specifically, isotopic ratios in the c2 overbank sediments show that most of these sediments 
were deposited after 1978 when discharge of americium-241 increased at the 21-011 (k) outfall (Section 
3.3.1.5). Age control provided by isotopic ratios suggest that the c2 unit contains only small volumes of 
overbank sediment deposited between 1968 and 1978, dominantly in the areas mapped as c2b, and • 
contains even smaller volumes of sediment deposited before 1968. Hence, the average residence time of 
overbank sediment in these locations is apparently less than 20 years, and remobilization of most of this 
sediment by lateral bank erosion could occur in similar time frames. Only small volumes of the fine-
grained overbank facies sediment is located on the more stable floodplain surfaces. 

Significant changes in the character of the c2 unit in LA-2 occurs at the confluence of DP and Los Alamos 
Canyons, which indicates that DP Canyon is a major sediment source for Los Alamos Canyon and that 
floods derived from this tributary also influence erosion rates in Los Alamos Canyon. The average 
thickness of overbank sediment on the c2 unit roughly doubles at this location, averaging 24 em upstream 
and 49 em downstream (Table 2.3-2), and this increased thickness probably records deposition of 
sediment derived from DP Canyon. The decrease in channel gradient and the decrease in confinement 
that occur when floods exit the steep and narrow lower part of DP Canyon would both contribute to 
deposition of sediment downstream from the confluence. The width of the c2 unit also increases 
downstream from DP Canyon, which may indicate greater rates of lateral bank erosion downstream from 
the confluence caused by floods that emanate from DP Canyon. Field observations indicate that floods 
commonly occur in DP Canyon when Los Alamos Canyon upstream from the confluence is not flooding, 
and runoff from paved areas in the Los Alamos townsite in the headwaters of DP Canyon is believed to 
contribute to this high flood frequency in DP Canyon. · 
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Section 2.0 Field Investigations 

The gross gamma radiation walkover measurements in LA-2 East indicated that the highest levels of 
gamma radiation occur in two nearby areas 20 to 90 m downstream from the confluence with DP Canyon 
(Figure 2.3-12), which were designated c3 SW and c3 NE. Gross gamma measurements by CHEMRAD 
(from Oak Ridge, Tennessee) with 1-second count times and an unshielded probe were typically 8000 to 
15,000 counts per minute (cpm) in the c3 units, with a maximum measurement of 16,700 cpm. In 
comparison, typical gamma radiation values upstream from DP Canyon in LA-2 West were 2000 to 4000 
cpm, which represents local background radiation; typical values in the widespread c2 unit downstream 
from DP Canyon are 4000 to 6000 cpm. The gross gamma walkover measurements also indicated small 
areas with intermediate levels of gamma radiation, which were designated c2b and f1 b. The c2b unit 
includes areas that have the same physical characteristics as the typical c2 unit but where gamma 
radiation was typically 5000 to 8000 cpm. The f1 b unit is a floodplain that is located across the channel 
from the c3 unit and where gamma radiation was typically 6000 to 8000 cpm. 

The fixed-point gamma radiation measurements in LA-2 East were mostly from vertical exposures in the 
stream banks and were used to define vertical variations in gross gamma radiation. These measurements 
used 1-minute count times and a shielded probe. The shielded probe focuses the measurements on the 
specific sediment layer of interest better than the unshielded probe used for the walkover survey, 
although the measurements are still affected by gamma radiation derived from nearby layers. 
Measurements with the shielded probe are also made near the soil surface instead of at a height of 
approximately 0.3 m. Therefore, these measurements cannot be directly compared, although they show 
the same relative differences in gamma radiation. 

The fixed-point gamma radiation measurements show that in most units the highest levels of radiation 
occur in the subsurface, and these subsurface layers generally correspond to the finest-grained 
sediment within individual stratigraphic sections. The relations of variations in radionuclide concentration 
and sediment particle size is discussed further in Section 3.3.3. Figure 2.3-14 shows average variations 
in gamma radiation through the c2, c2b, and c3 units, combining measurements from all vertical sections 
in each unit (the individual depth profiles are shown in Figure 84-5, and the complete set of fixed-point 
measurements is presented in Table 84-1). In the c3 unit, average gamma radiation increases with 
depth from approximately 18,000 cpm at the surface to an average of approximately 42,500 cpm at a 
depth of 0.7 m; the maximum value obtained in this unit was 46,701 cpm from a depth of 0.7 mat 
section LA2-S4 (sample location LA-0024). In the c2b unit, average gamma radiation increases with 
depth from approximately 12,500 cpm at the surface to an average of approximately 20,000 cpm at a 
depth of 0.5 m; the maximum value obtained in this unit was 24,480 cpm from a depth of 0.7 mat 
section LA2-S11 (sample location LA-0020). In the c2 unit, average gamma radiation increases with 
depth from approximately 10,000 cpm at the surface to an average of approximately 11 ,500 cpm at a 
depth of 0.3 m; the maximum value obtained in this unit was 12,897 cpm from a depth of 0.5 m at 
section LA2-S13 (sample location LA-0107). In contrast, the highest measurement obtained with this 
instrument in LA-2 West, upstream from DP Canyon, was 6955 cpm from the c2 unit (fixed-point site 
LA2-81). Measurements in LA-2 West provide an approximate upper limit of local background gamma 
radiation because of the general absence of gamma-emitting radionuclides above background values 
(Section 3,3,3) . Gamma radiation in the c1 unit in LA-2 East overlaps with the background range, with a 
maximum of 7693 cpm at fixed- point site LA2-61 (sample location LA-0023) and a minimum of 6155 
cpm at fixed-point site LA2-33. 
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Figure 2.3-13. Map showing gross gamma radiation walkover measurements in east half of reachELA-2, within LA-2 East. 
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Figure 2.3-12. Map showing gross gamma radiation walkover measurements in west half of reach LA-2, including reach LA-2 West, 
lower DP Canyon, and part of LA-2 East. 
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Field Investigations Section 2.0 

The c3 units also differ between LA-2 West and LA-2 East. The c3 unit in LA-2 West consists of a 
relatively wide post-1942 gravel deposit that buried a large area of floodplain and which is capped by a 
thin layer of relatively fine-grained overbank sediment (Figure 2.3-10). In contrast, the c3 unit in LA-2 East 
is relatively narrow and is restricted to the west part of the subreach, within 90 m of DP Canyon (Figure 
2.3-11). The c3 unit in LA-2 East is defined by areas with the highest field gamma radiation 
measurements in Los Alamos Canyon and consists of two discrete areas with different sediment 
characteristics but with similar levels of gamma radiation at the surface. The larger northeast area (c3 NE) 
consists of thick coarse-grained channel facies sediment deposits with a thin (0.2 m) buried overbank 
sediment layer where the highest concentrations of cesium-137 and strontium-90 were measured (Figure 
2.3-11 ); this area was chosen for a study in 1996 on the uptake of contaminants by garden vegetables 
(Fresquez et al. 1997, 58929; Fresquez et al. 1998, 58972). The smaller southwest area (c3 SW) has a 
thin (0.15 m) surface layer with radionuclide concentrations similar to those found in the buried layer in 
the northeast c3 unit and particle size characteristics intermediate between typical channel facies aq~d 
overbank facies sediment (medium sand); below this is a fine-grained overbank facies sediment layer 
with radionuclide levels that are much lower, although still elevated. The southwest c3 unit represents a 
flood levee that could be defined as a floodplain unit but is considered to represent an abandoned 
channel unit here for convenience because of its radiological characteristics. Both parts of the c3 unit in 
LA-2 East are probably dominated by sediment derived from floods from DP Canyon. 

Active floodplains (f1) in LA-2 average approximately 6 m wide in LA-2 West and 3 m wide in LA-2 East 
(Table 2.3-2). The larger widths in LA-2 West are associated with the large c3 gravel deposits. The f1 unit 
averages 1.0 to 1.2 m above the active channel and is capped by an average of 0.05 m of overbank 
sediments dominated by very fine sand in LA-2 West and an average of 0.15 m of very fine sand in LA-2 
East. An f1 b subunit is distinguished in LA-2 East based on relatively high field gamma radiation 
measurements; the f1 b unit is located close to the c3 units and probably represents sediments deposited 
from the same floods that deposited the c3 sediments. The area of the f1 b unit in LA-2 East and the f1 
unit in LA-2 West includes large boulder deposits that are designated unit Ot2 and that represent deposits 
from an exceptionally large flood that occurred approximately 300 to 600 years ago, as shown by 
radiocarbon dating (Reneau and McDonald 1996, 55538). 

~ 

2.3.2.2 Radiological Characteristics 

The gross gamma radiation walkover survey and fixed-point radiation measurements in reach LA-2 West 
indicated that levels of alpha-, beta-, and gamma-emitting radionuclides were not high enough to allow 
contaminated areas to be distinguished from background radiation in LA-2 West. Therefore, field radiation 
measurements were not used in the geomorphic mapping in LA-2 West or to help select sample sites. 
The gross gamma radiation walkover measurements are presented in Figure 2.3-12, and a summary of 
the field radiation measurements in LA-2 West are presented in Appendix B-4.0. 

The gross gamma radiation walkover surveys in reach LA-2 East indicated that levels of gamma-emitting 
radionuclides downstream from DP Canyon were high enough to allow precise mapping of the horizontal 
extent of these radionuclides (Figures 2.3-12 and 2.3-13). Therefore, these measurements were used 
both to refine the preliminary geomorphic map and to subdivide areas in LA-2 East on the basis of 
variations in gross gamma radiation. In addition, fixed-point gamma radiation measurements were used to 
examine vertical variations in gamma-emitting radionuclides within the geomorphic units and to select 
specific sample layers. The fixed-point gamma radiation data are presented in Appendix B-4.0, including 
depth profiles of gamma radiation in a series of stratigraphic sections through the c2, c2b, and c3 UQits 
(Figure 84-5). The fixed-point beta radiation measurements also showed levels above background 
values, but beta radiation was strongly correlated with gamma radiation (Figure 84-4) and these 
measurements provided no additional useful information. The fixed-point alpha radiation measurements 
did not reveal alpha radiation above background values. The fixed-point alpha and beta radiation 
measurements are presented in Appendix B-4.0. 
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TABLE 2.3-2 

GEOMORPHIC MAPPING UNITS IN REACH LA-2 

Estimated 
Average 

Unit Typical 
Height Average Estimated Median 
Above Unit Unit Average Particle Typical 

Channel Area Width* Sediment Thickness Size Class Soil 
Sub reach Unit (m) (m2) (m) Facies (m) (<2 mm fraction) Texture 

LA-2West c1 0 349 1.7 Channel <1.0 Coarse sand Gravelly sand 

c2 0.6 510 2.4 Overbank 0.24 ± 0.10 Very fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly loamy sand 

c3 1.1 1008 4.8 Overbank 0.05 ± 0.05 Very fine sand Sandy loam 

Channel <1.0 Medium sand Gravelly sandy loam 

f1 1.0 1296 6.2 Overbank 0.15±0.11 Very fine sand Sandy loam 

LA-2 East c1 0 1321 1.9 Channel <1.0 Coarse sand Gravelly sand 

c2 0.7 3290 4.8 Overbank 0.49 ± 0.21 Fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly loamy sand 

c2b 0.7 223 0.3 Overbank 0.55 Fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly loamy sand 

c3NE 1.2 173 0.3 Channel 0.65 Coarse sand Sand 

Overbank 0.15 Very fine sand Gravelly sandy loam 

Channel <1.0 Coarse sand Gravelly sand 

c3SW 1.2 126 0.2 Overbank? 0.15 Medium sand Gravelly loamy sand 

Overbank 0.15 Fine sand Sandy loam 

11 1.2 1784 2.6 Overbank 0.15 ± 0.11 Very fine sand Sandy loam 

f1b 1.2 174 0.3 Overbank 0.15 Coarse silt Sandy loam 

*Average unit width uses lengths of 210m for LA-2 West and 680 m for LA-1 East. 

Notes 

Active channel 

Younger abandoned post-1942 channel 

Older abandoned post-1942 channel 

Active floodplain 

Active channel 

Typical abandoned post-1942 channel 
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Abandoned post-1942 channel with 
highest concentrations of cesium 

Area closely related to c3 ne but with 
thinner sediments (related to 11 b?) 

Active floodplain 
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Figure 2.3-11. Schematic cross sections showing relationship between geomorphic units In reach LA-2 East. 
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Figure 2.3-10. Schematic cross sections showing relationship between geomorphic units in reach LA-2 West. 
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Figure 2.3-9. Geomorphic map showing sample locations In east half of reach LA-2, within LA-2 East. 
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Field Investigations Section 2.0 

2.3.1.3 Geomorphic History 

Geomorphic processes within reach LA-1 since 1942 have included the lateral migration of the active 
channel within an area that averages 5 to 7 m wide, represented by the width of the c1, c2, and c3 units, 
and the occasional overtopping of higher pre-1943 surfaces during floods. Some vertical changes in the 
elevation of the stream bed have occurred in LA-1, resulting in young (post-1942) overbank facies 
sediments in some places occurring below the elevation of the present channel and channel gravels 
occurring up to 1.0 m above the present channel. The largest vertical changes in channel elevation are 
recorded by c3 gravel bars in LA-1 Central and LA-1 East that probably record local aggradation during 
one or more floods (e.g., Figures 2.3-6 and 2.3-7). These gravel bars commonly contain rounded 
concrete, indicating that they postdate initial development of T A-2 and T A-41, and tree-ring dating at a c3 
gravel bar in LA-1 Central indicates deposition sometime after 1961 (Figure 2.3-6). 

The post-1942 overbank facies sediment and associated contaminants present within LA-1 are stored 
within both the c2 and c3 units relatively close to the active channel and the f1 units farther away from the 
channel. The sediments contained within the c2 and c3 units are particularly susceptible to remobilization 
by lateral bank erosion during floods, and the average residence time for sediment at these sites is 
probably less than 50 years and may be less than 30 years. This conclusion is based in part on the 
similarity in unit characteristics between LA-1 and LA-2 and evidence for sediment residence times in 
LA-2 provided by isotopic ratios (Section 2.3.2.2). Approximately 40 to 60% of the overbank sediments in 
the different subreaches are stored on floodplain surfaces that have average residence times of greater 
than 50 years and are less susceptible to remobilization by bank erosion during floods. Trees older than 
1 00 years are common on the floodplains, and average sediment residence times in these areas similarly 
exceed 1 00 years. The floodplain areas are most likely to be subjected to occasional overtopping during 
large floods, resulting in the deposition of additional fine-grained sediment. . 

2.3.2 Reach LA-2 

2.3.2.1 Physical Characteristics 

Reach LA-2 is in a part of upper Los Alamos Canyon where the canyon is somewhat wider than in LA-1, 
but where the canyon floor is still relatively narrow. LA-2 West and LA-2 East are contiguous subreaches 
that are divided by the confluence with DP Canyon. The area that has been impacted by post-1942 floods 
averages approximately 15 m wide in LA-2 West and 10 m wide in LA-2 East. The areal distribution of the 
geomorphic units is shown on Figures 1.3-2, 2.3-8, and 2.3-9, and topographic relations are illustrated .in 
the cross sections of Figures 2.3-10 and 2.3-11. Physical characteristics of the geomorphic units in LA-2 
are summarized in Table 2.3-2. Data on particle size and unit thickness are presented in Table 83-2, 
Table 83-5, and Figure 82-4. 

The active channel, c1, averages 1.5 to 2 m wide in both LA-2 West and LA-2 East and has a bed 
composed of coarse sand and gravel. The active channel is usually bordered by abandoned post-1942 
channel units (c2, c3) that average approximately 5.5 to 7.5 min combined width and have average heights 
of 0.6 to 1.2 m above the channel. The characteristics of the abandoned channel units vary between LA-2 
West and LA-2 East (Table 2.3-2), in part related to inputs of sediment from DP Canyon. In both 
subreaches c2 is a relatively low abandoned channel unit that almost continuously borders the channel, but 
the width of this unit doubles between LA-2 West and LA-2 East, from approximately 2.5 m to 5 m. In 
addition, the thickness of relatively fine-grained overbank sediments that cap these units also doubles from 
approximately 0.25 m to 0.5 m, and the typical particle size increases from very fine sand to fine sand at the 
confluence with DP Canyon. Unit c2b is a subdivision of the c2 unit in LA-2 East that is distinguished by the 
relatively higher levels of gamma radiation than typical c2 units, as discussed in Section 2.2.2.2. 
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Estimated 
Average 

Unit Height 
Above Unit 

Channel Area 
Sub reach Unit (m) (m2) 

LA-1 Central c1 0 681 

c1b 0.2 29 

c2 0.5 806 

c3 1.0 740 

f1 1.1 2953 

f2 1.2 1269 

LA-1 East c1 0 596 

c2 0.4 1202 

c3 0.8 967 

f1 0.9 3373 

f2 1.1 1456 

TABLE 2.3-1 (continued) 

GEOMORPHIC MAPPING UNITS IN REACH LA-1 

Average Estimated Typical Median 
Unit Average Particle Size Typical 

Width* Sediment Thickness Class Soil 
(m) Facies (m) (<2 mm fraction) Texture 

1.7 Channel <1.0 Coarse sand Gravelly sand 

0.1 Channel <1.0 ? ? 

2.1 Overbank 0.31 ± 0.14 Very fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly loamy 
sand 

1.9 Overbank 0.22 ± 0.21 Very fine sand Sandy loam 

Channel <1.0 Coarse sand 

7.6 Overbank 0.11 ± 0.09 Very fine sand Sandy loam 

3.3 Overbank <0.05 Very fine sand? Sandy loam? 

1.4 Channel <1.0 Coarse sand Gravelly sand 

2.8 Overbank 0.30 ± 0.14 Fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly sand 

2.2 Overbank 0.25 ± 0.18 Very fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly loamy 
sand 

7.8 Overbank 0.21 ± 0.14 Coarse silt Loam 

3.4 Overbank <0.05 Very fine sand? Sandy loam? 

Notes 

Active channel 

Part of active channel during large 
floods 

Younger abandoned post-1942 channel 

Older abandoned post-1942 channel 

Gravelly sand 

Active floodplain 

Potentially active floodplain 

Active channel 

Younger abandoned post-1942 channel 

Older abandoned post-1942 channel 

Active floodplain 

Potentially active floodplain 

*Average unit width uses lengths of 110m for LA-1 Far West, 140m for LA-1 West+, 370m for LA-1 West, 390m for LA-1 Central, and 430 m for LA-1 East. 
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TABLE 2.3-1 

GEOMORPHIC MAPPING UNITS IN REACH LA-1 
----

Estimated 
Average 

Unit Height Average Estimated Typical Median 
Above Unit Unit Average Particle Size Typical 

Channel Area Width" Sediment Thickness Class Soil 
Subreach Unit (m) (m~) (m) Facies (m) (<2 mm fraction) Texture Notes 

LA-1 Far Wesf' c1 b 198 1.8 Channel b b b Active channel 

c2 b 223 2.0 Overbank b b b Younger abandoned post-1942 channel 

Channel b b b 

c3 b 318 2.9 Overbank b b b Older abandoned post-1942 channel 

Channel b b b 

f1 b 514 4.7 Overbank b b b Active floodplain 

f2 b 514 4.7 Overbank b b b Potentially active floodplain 
b b b 

LA-1 West+b c1 b 198 1.4 Channel b b b Active channel 

c2 b 108 0.8 Overbank b b b Younger abandoned post-1942 channel 

Channel b b b 

c3 b 334 2.4 Overbank b b b Older abandoned post-1942 channel 

Channel b b b 

f1 b 563 4.0 Overbank b b b Active floodplain 

f2 b 514 3.7 Overbank b b b Active floodplain 

LA-1 West c1 0 715 1.9 Channel <1.0 Coarse sand Gravelly sand Active channel 

c2 0.4 294 0.8 Overbank 0.25 ± 0.14 Fine sand Sandy loam Younger abandoned post-1942 channel 

Channel <1.0 Coarse sand Gravelly sand 

c3 0.6 1610 4.4 Overbank 0.42±0.22 Fine sand Sandy loam Older abandoned post-1942 channel 

Channel <1.0 Coarse sand Gravelly loamy 
sand 

f1 0.9 2781 7.5 Overbank 0.24 ± 0.16 Very fine sand Sandy loam Active floodplain 

a. Average unit width uses lengths of 110m for LA-1 Far West, 140m for LA-1 West+, 370m for LA-1 West, 390m for LA-1 Central, and 430 m for LA-1 East. 

b. Characteristics assumed to be the same as In LA-1 West. 
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Field Investigations Section 2.0 

vertical variations in cesium concentration. Therefore, investigations in LA-2 East and LA-3 relied heavily 
on the gross gamma radiation walkover survey data and fixed-point gamma radiation measurements. 
Beta radiation was also elevated above background values in LA-2 East, but the fixed-point 
measurements indicated that beta and gamma radiation were strongly correlated such that the beta 
radiation data provided no additional information on contaminant distribution (Figure B4-6). The fixed
point alpha radiation measurements and the in situ gamma spectroscopy measurements were not found 
to be helpful in the field investigation. Because of this, only the gross gamma radiation measurements in 
reaches LA-2 and LA-3 are discussed in the body of this report, although methods and results for all the 
field instruments are presented in Appendix B-4.0. 

2.2.4 Sediment Sampling and Preliminary Data Evaluation 

Sediment sampling in this investigation followed a phased approach that included a combination of 
sampling for "full-suite," "limited-suite," and "key contaminant• analyses. Preliminary evaluation of data 
after each sampling phase was performed to help identify uncertainties and to focus subsequent sample 
collection and analysis. The primary goals and other information about each sampling event are 
summarized in Appendix B-5.0. 

Full-suite analyses were obtained on samples from LA-2 and LA-3 after the field radiological surveys, with 
the goal of identifying all analytes that were present above background values and determining the 
primary risk drivers. The specific sample sites and sample depths included intervals with the highest field 
radiological measurements in each reach as well as intervals with relatively low radiation. The sample 
sites also included representative fine-grained and coarse-grained sediment deposits from the range of 
geomorphic units. The full-suite analyses included a series of inorganic chemicals, organic chemicals, 
and radionuclides and are listed in Section 3.1 and Appendix C. 

Subsequent sampling phases in all reaches were primarily focused on key contaminants that were used 
to define the horizontal and vertical variations in contaminant levels. Cesium-137 was selected as a key 
contaminant for LA-2 East and LA-3 because preliminary risk assessments using the full-suite analyses 
indicated that cesium-137 is the main risk driver downstream from DP Canyon. Plutonium-239,240 
(unresolved isotopes) was selected as a key contaminant in LA-1 and LA-2 West because it is the only 
analyte that is consistently present above background values in sediment samples upstream from DP 
Canyon. Specific sample sites in each sampling event were selected to reduce uncertainties in the 
horizontal and vertical extent of contamination, the average and range of contaminant concentrations in 
each unit, the inventory of the key contaminants, and controls on their distribution (e.g., effects of 
sediment age and sediment particle size). 

To most effectively reduce the uncertainty in total plutonium inventory in each reach, a stratified random 
sample allocation process was applied (using calculations based on equation 5.10 in Gilbert 1987, 56179). 
To evaluate uncertainty in this sample allocation process, Monte Carlo calculations were performed using 
the Crystal Ball version 4 add-in to Microsoft Excel software. These calculations used available data on the 
area, thickness, and radionuclide concentration in each geomorphic unit and sediment facies to help 
determine the number of samples to be collected from each unit and each facies. For example, a unit with 
a relatively large volume of post-1942 sediment, high radionuclide concentrations, and/or high variability in 
radionuclide concentration would be assigned more samples than a similar unit with small volume, low 
concentrations, and/or low variability in radionuclide concentration. 

In all reaches a series of samples were also collected for limited-suite analyses, including analytes 
measured above background values in the full-suite analyses in LA-2. The limited suite included metals, 
polychlorinated biphenyls (PCBs) and pesticides, and select radionuclides and is discussed in Section 3.0. 
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Section 2.0 Field Investigations 

2.2.2 Physical Characterization of Young Sediments 

Physical characterization of the geomorphic units included measurements of the thickness of post-1942 
sediments, general field descriptions of particle size, and laboratory particle size analysis for samples 
submitted for standard chemical and/or radiological analyses. Bulk density was also measured on a subset 
of sample intervals for use in calculating contaminant inventories; these measurements are presented along 
with density measurements for Pueblo Canyon reaches in Reneau et al. (1998, 59159). The determination 
of unit thicknesses used a variety of approaches, including identifying the depth that the bases of trees are 
buried by sediment; recognizing buried soil horizons; and searching for the presence of "exotic" material 
that indicates a post-1942 age (e.g., quartzite clasts imported from quarries closer to the Rio Grande, coal, 
or various man-made materials). Cesium and plutonium analyses were also used at some sites to directly 
determine the thickness (i.e., vertical extent) of contaminated sediment and provide supporting evidence for 
the inferred thickness of post-1942 sediment, although in some areas these radionuclides may extend into 
pre-1943 sediment because of vertical translocation. Selected trees were cored for dendrochronologic 
analysis (tree-ring dating) to help confirm the thickness of post-1942 sediment and to provide improved age 
estimates for specific sediment deposits (see Stokes and Smiley 1968, 57644, for a discussion of tree-ring 
dating methods). Additional details of the methods and results of the physical characterization of post-1942 
sediment in the upper Los Alamos Canyon reaches are presented in Appendix B. 

An important distinction within the post-1942 sediments involves general particle size variations because 
contaminant concentrations tend to be higher in finer-grained sediments of a given age. Field 
measurements focused on differentiating "overbank facies" and "channel facies" sediments, which are 
similar to the "top stratum" and "bottom stratum" of Brakenridge (1988, 57640). As used in this report, 
"overbank facies" refers to sediment generally transported as suspended load during floods, which are 
commonly deposited on floodplains from water that overtops stream banks, and "channel facies• refers to 
sediment generally transported as bed load and deposited along the main stream channel. Overbank 
facies sediment has typical median particle size of silt to fine sand, and channel facies sediment has 
typical median particle size of coarse or very coarse sand; medium sands could be assigned to either 
facies, depending on the stratigraphic context. These facies are not restricted to specific geomorphic 
units; overbank facies sediment typically forms upper layers on floodplains and abandoned channel units 
and can also be found as thin layers along active channels, and channel facies sediment can be 
deposited on floodplains during large floods and ~ssociated with channel aggradation. It should also be 
stressed that these distinctions are somewhat arbitrary, with gradations commonly occurring. 
Nevertheless, they form an important basis for differentiating sediment deposits of similar age that may 
have much different levels of contamination. 

2.2.3 Radiological Field Measurements 

The initial geomorphic mapping in reach LA-2 was followed by use of a series of field instruments to 
define differences in alpha, beta, and gamma radiation among the geomorphic units and to focus 
subsequent sampling. Gross gamma radiation walkover surveys were conducted first, providing excellent 
spatial coverage of variations in gamma radiation although the individual measurements have relatively 
low precision. The walkover surveys were followed by higher precision "fixed-point" alpha, beta, and 
gamma radiation measurements at selected field locations. A subset of the fixed-point locations was 
selected for in situ gamma spectroscopy measurements. Most of these field measurements were made 
during a pilot study phase of investigation when the utility of different field methods was being evaluated. 
During this pilot study phase, gross gamma radiation walkover surveys were also conducted in reaches 
LA-1 Central and LA-3, and a gross beta radiation walkover survey was conducted in LA-1 Central. 
Levels of gamma radiation, largely related to cesium-137, were found to be high enough downstream 
from DP Canyon that field gamma radiation measurements provided excellent definition of horizontal and 
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drawn conservatively such that the area potentially impacted by post-1942 floods was overestimated 
rather than underestimated. 

Mapping in each reach was at a scale of 1 :200 and involved taping distances along the channel from 
known reference points and frequently measuring unit width. Aerial photographs were not useful in 
mapping any of the upper Los Alamos Canyon reaches because of the narrowness of the active canyon 
floor and the density of vegetation. Boundaries between geomorphic units were typically defined on the 
basis of topographic breaks, vegetation changes, and/or changes in surface sediments, although in some 
areas boundaries are more approximate. In reaches LA-2 East and LA-3 field radiological measurements 
were used to distinguish some geomorphic units on the basis of variations in gross gamma radiation. 

Geomorphic mapping was iterative, and the maps were revised after each phase of investigation in each 
reach. For example, in LA-2 East field radiological measurements were used to define a relatively small 
area with elevated cesium concentrations, which was broken out as a separate geomorphic unit (unit c3). 
In addition, geodetic surveying of sample locations that followed each sampling event often led to map 
revisions so that the surveyed sample locations were within the appropriate geomorphic unit (for example, 
the surveyed location of a sample site on a stream bank could plot within the active channel as depicted 
on a preliminary geomorphic map because of small inaccuracies in unit boundaries). Refining of the 
conceptual model during the investigations also resulted in reexamination of previous map assignments 
and additional revisions to the maps. 

2.2.1.1 Geomorphic Unit Nomenclature 

The nomenclature used for geomorphic units is consistent among reaches and subreaches whenever 
possible, although complete consistency was not possible. The following general convention was used for 
naming units. 

The designation "c" refers to post-1942 channel units, which are areas occupied by the main stream 
channel or experiencing significant deposition of coarse-grained channel sediments sometime in the post-
1942 period; "c1 " is the presently active channel, "c2" is the youngest recognized abandoned channel unit 
in each reach, and "c3" includes older abandoned channel units. The designation "c2b" is used in LA-2 East 
to define part of the c2 unit where gross gamma radiation is relatively high. Available data did not allow 
each named unit to be the same age in every reach, and a direct correlation of units between reaches is not 
possible. For example, isotopic ratios in sediment samples from the c3 unit in LA-3 indicates that it contains 
sediment of similar age to the c2 unit in LA-2 East and is younger than the c3 unit in LA-2 East. 

The designation "f" refers to floodplain areas that were or may have been inundated by overbank 
floodwaters since 1942 but that were not occupied by the main stream channel; "f1 • indicates areas that 
were probably inundated by floods during this period, as shown by geomorphic evidence and/or analytical 
data; "f2" indicates areas that were possibly subjected to minor inundation but where the evidence is 
generally inconclusive. If f2 surfaces were inundated, the thickness of post-1942 sediment would be small. 

Other designations on the geomorphic maps delineate various areas that have not been directly impacted 
by post-1942 floods downstream of potential contaminant sources. Following standard geologic 
nomenclature, "Q" indicates deposits from the Quaternary period. "Qal" refers to active channel alluvium 
in tributary drainages. "Qc" refers to colluvium. "Qt" refers to pre-1943 stream terraces that have not been 
inundated by post-1942 floods. "Qf" refers to fans from tributary drainages. 
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2.0 FIELD INVESTIGATIONS 

2.1 Introduction to Reaches 

The initial locations of the upper Los Alamos Canyon reaches were selected to address a variety of goals, 
including identifying variations in contaminant concentration, contaminant inventory, and risk along the 
length of upper Los Alamos Canyon and improving the understanding of transport processes (LANL 
1995, 50290). Each reach was intended to be long enough to capture local variations in contaminant 
concentrations related to variations in the age, thickness, and particle size of young (post-1942) sediment 
deposits but short enough that the effects of downstream dilution of contaminants were minimized. During 
field work, the geographic boundaries of the reaches were finalized, including the addition of subreaches 
to better define geographic variations in contamination and to better identify contaminant sources. The 
locations of the reaches within the upper Los Alamos Canyon watershed are shown in Figure 1.1-1; larger 
scale topographic maps showing the relation of the sampling reaches to key Laboratory sites are included 
in Figures 1.3-1 through 1.3-3. The general nomenclature for the geomorphic units used in this report is 
discussed in Section 2.2.1.1, and the specific units in each reach are discussed in Section 2.3. 
Geographic characteristics of these reaches are briefly summarized below. 

Reach LA-1 is located downstream from the Los Alamos Canyon bridge and includes several subreaches 
that may have received contaminants from a series of potential releases sites (PRSs) in Technical Area 
(TA) -1, TA-2, TA-3, TA-21, TA-41, and TA-43. The canyon floor is relatively narrow through LA-1, and 
the stream is incised into the Tshirege Member and the Otowi Member of the Bandelier Tuff. LA-1 Far 
West is a short subreach upstream of Hillside 140. LA-1 West+ is a short subreach between Bailey 
Canyon and Hillside 137. LA-1 West is located between the drainage channel from Hillside 137 and 
TA-41 and includes the channel draining Hillside 138. LA-1 Far West, LA-1 West+, and LA-1 West are the 
wettest of the upper Los Alamos Canyon reaches, usually having surface water. LA-1 Central is located 
downstream from TA-2 and is drier than LA-1 West, often lacking surface water. LA-1 East is located 
downstream from the channel draining the former laundry at TA-21 and is also usually dry. 

Reach LA-2 includes the confluence of DP Canyon and Los Alamos Canyon. LA-2 West is a relatively 
short subreach located upstream from the confluence, and LA-2 East is a relatively long subreach located 
downstream from the confluence. LA-2 East includes the part of Los Alamos Canyon where 
contamination derived from TA-21 and discharged into DP Canyon is expected to be highest. The canyon 
floor is relatively narrow in LA-2, and the stream is incised into the Otowi Member of the Bandelier Tuff. 
The stream gradient is slightly less in LA-2 than upstream in LA-1, and the channel is usually dry. 

Reach LA-3 is located a short distance upstream from state road NM 4. The canyon is wider here than in 
LA-2, but the part of the canyon floor containing the active floodplain is narrower. The stream flows less 
frequently here than in LA-2. Alluvium locally pinches out on basalt in the stream bed immediately 
downstream of LA-3. 

2.2 Methods of Investigation 

2.2.1 Geomorphic Mapping 

Field investigations in each reach began by preparing a preliminary geomorphic map that focused on 
identifying young (post-1942), potentially contaminated sediment deposits and subdividing these deposits 
into geomorphic units with different age, sedimentological characteristics, and/or radiological 
characteristics. These geomorphic units delineate the horizontal extent of contamination in each reach 
and also provide grouping of areas with similar physical and/or radiological characteristics. Where 
uncertainties existed in identifying the limits of potentially contaminated sediments, boundaries were 
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In addition to the authors of this report, numerous individuals contributed to this investigation. 

Paul Drakos, Danny Katzman, Eric McDonald, and Brad Wilcox contributed to the geomorphic 
characterization activities. Wilcox contributed to development of the original technical strategy in the work 

• plan and to initial phases of the field investigation. McDonald contributed to initial phases of the field 
investigations; helped develop field criteria for recognizing buried soils and the thickness of post-1942 
sediment deposits; performed bulk density measurements; and was the lead for particle size analysis and 
development of a sediment background data set. Drakos and Katzman contributed to the second year of 
the field investigations, and Drakos was the lead for dendrochronological analyses. 

Linnea Wahl lead the radiological field screening activities and provided summaries of these activities. 
Gross gamma radiation walkover surveys were performed by the Environmental Re~toration Group 
(ERG) (Dave Hunter, Darrio Rocha, and John Taylor) and CHEMRAD (Mike Blair, C~k Flynn, and Brett 
Lawrence), and fixed-point radiological measurements were performed by ERG and by ERM under the 
direction of Wahl. Florie Caporuscio lead initial planning for the radiological screening activities. 

Johnnye Lewis was the lead for risk assessment during the field investigations. Ralph Perona contributed 
to risk assessment activities during both the field investigations and report preparation. Alison Dorries 
was the lead for initial development of the risk assessment approach in the work plan. 

Jeff Blossom, Marcia Jones, and Matt Rice provided geographic information system (GIS) support. Jenny 
Harris was the lead for sediment sampling. Deba Daymon was the field team manager. Data 
management support was provided by Felicia Aguilar, Candi Chroninger, Chelsea Leeches, and Robert 
Trujillo. Ken Mullen provided environmental surveillance data. Maureen Oakes served as editor for this 
report; Christy Flaming was the graphic artist, and Pam Maestas was the compositor. Assistance in this 
investigation was also provided by the following individuals, including help with field work, data analysis, 
and report preparation: Larry Baker, Andy Crowder, Clint Daymon, Dave Frank, Rose Gallaway, John 
Hayes, Lorrie Houston, Andi Kron, Jared Lyman, Greg McDermott, Mary Mullen, Trung Nguyen, Marty 
Peifer, Bill Phillips, Stephanie Pratt, Carmella Romero, Celina Salazar, Jim Santo,-Ty Smith, Darrill 
Stafford, Jeff Walterscheid, and Ray Wright. = 

Review comments on this report were provided by Kelly Black, Dave Broxton, Kathy Campbell, Diana 
Hollis, Mark Hooten, Danny Katzman, Pat Longmire, Brent Newman, Ralph Perona, John Smith, Linnea 
Wahl, and Holly Wheeler-Benson. 

Finally, Will Graf provided early technical inspiration for part of the approach to geomorphic 
characterization used in this investigation; Dave Broxton provided guidance as the technical team leader 
throughout work plan preparation, field work, and report preparation; and Allyn Pratt supported all phases 
of this investigation as leader of Field Unit 4 and the Canyons Focus Area. 
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Section 5 of this report presents preliminary assessments of potential human and ecological risk related 
to contaminants contained within the sediments of upper Los Alamos Canyon. Section 5.1 presents the 
human health risk assessment. Section 5.2 presents the ecological screening assessment. 

Section 6 of this report summarizes key conclusions of this investigation, highlights key remaining 
uncertainties, and provides recommendations concerning possible additional assessments, data 
collection, and/or remedial action. 

Section 7 presents references cited in this report. 

Appendix A presents a list of acronyms used in this report, metric to English conversions, and metric 
prefixes. 

Appendix B presents supplemental information on the characterization of geomorphic units in the upper 
Los Alamos Canyon reaches. Appendix B-1.0 presents dendrochronological analyses (tree-ring dating). 
Appendix B-2.0 presents data on the thickness of post-1942 fine-grained overbank facies sediment in the 
different geomorphic units. Appendix B-3.0 presents data on particle size characteristics and organic 
matter content in the sediment samples. Appendix B-4.0 presents radiological field measurements and a 
discussion of instrument calibration and use. Appendix 8-5.0 presents the chronology of sediment 
sampling events in the upper Los Alamos Canyon reaches and the primary goals of each sampling event. 

Appendix C presents the results of quality assurance (QA) and quality control (QC) activities pertaining to 
the upper Los Alamos Canyon sediment samples. Appendix C-1.0 summarizes the QAJQC activities. 
Appendix C-2.0 addresses inorganic chemical analyses. Appendix C-3.0 addresses radiochemical 
analyses. Appendix C-4.0 addresses organic chemical analyses. Appendix C-5.0 presents data qualifiers 
for the samples. 

Appendix D presents analytical suites and results of sediment analyses in this investigation. Appendix 
D-1.0 presents target analytes and detection limits. Appe~ix D-2.0 presents sample request numbers 
and analytical suites for each sample. Appendix D-3.0 presents summaries of analytical results. Appendix 
D-4.0 presents analytical results for COPCs. 

Appendix E presents supplemental statistical analyses of the analytical results of this investigation. 
Appendix E-1.0 presents statistical evaluations of the inorganic chemical data. Appendix E-2.0 presents 
statistical evaluations of the radionuclide data. Appendix E-3.0 evaluates the possible collocation of 
COPCs. Appendix E-4.0 presents an analysis of radionuclide concentrations in field QA samples and 
resampled layers. 

Appendix F-1.0 presents the ecological seeping checklist for the upper Los Alamos Canyon reaches. 

1.1 0 Acknowledgments 

The authors of this report had the following responsibilities. Reneau was responsible for documenting the 
field investigations and interpreting the analytical results in the context of the field setting and was also 
the principal investigator for sediment characterization during the field work. Ryti was responsible for data 
review, statistical analyses, and ecological screening and was also the lead for statistical analysis during 
all phases of the field investigation. Tardiff was responsible for the human health risk assessment 
included in this report. Linn was responsible for the data validation activities included in this report. 
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plan. The 1996 surveys also indicated that alpha radiation was too low to distinguish from background 
and that beta radiation was correlated with gamma radiation downstream from DP Canyon and therefore 
provided no additional information on contaminant distribution. Thus, investigations downstream from DP 
Canyon in 1997 used only field measurements of gamma radiation. 

Sample preparation deviated from that specified in the work plan by the decision to sieve each sample to 
remove all gravel and organic matter larger than 2 mm before analysis. The work plan had specified 
removal by hand of large stones and organic and other debris, but the technical team decided later that 
this process would not provide enough consistency in sample preparation. 

1.8 Unit Conventions 

This report uses primarily metric units of measure, although English units are used for contours on 
topographic maps, in reference to elevations derived from topographic maps, and for New Mexico State 
Plane coordinates as shown on some maps. English units are also used for radioactivity (curies [Ci] 
instead of becquerels [Bq]). Scales with both metric and English units of distance are shown on maps. 
Conversions from metric to English units are presented in Appendix A-2.0. 

1.9 Report Organization 

Section 2 of this report presents results of the field investigations of sediments in the upper Los Alamos 
Canyon reaches. Section 2.1 introduces each reach and its major geographic characteristics. Section 2.2 
describes the methods of investigation in the reaches, including geomorphic mapping, physical 
characterization of young sediments, radiological field measurements, and sediment sampling activities. 
Section 2.3 presents results of these field investigations in each reach, including physical and radiological 
characteristics of the geomorphic units and key aspects of the post-1942 geomorphic history. 

Section 3 of this report presents analytical results from sediment samples collected in the upper Los 
Alamos Canyon reaches. Section 3.1 is a data review that evaluates which radionuclides and organic and 
inorganic chemicals should be retained as chemicals of potential concern (COPCs). Section 3.2 
evaluates each COPC in the context of likely sources within the upper Los Alamos Canyon watershed 
and possible collocation with other COPCs. Section 3.3 presents a detailed evaluation of radionuclide 
data from sediment samples collected in each reach, focused on cesium-137 and plutonium-239,240, 
which were selected as key contaminants in this investigation. Included in Section 3.3 are discussions of 
variations in radionuclide concentration among the different geomorphic units in each reach, the relations 
of radionuclide concentration to the age and particle size characteristics of the sediment deposits, the 
amount (inventory) of different radionuclides contained within the different units, and the -potential for 
remobilization of contaminants contained within the different units. 

Section 4 of this report presents a conceptual model describing contamination in the sediments of upper 
Los Alamos Canyon, which has been revised and refined from the preliminary conceptual model 
presented in the work plan based on the results of this investigation. Section 4.1 discusses the present 
nature and extent of contamination in upper Los Alamos Canyon sediments. Section 4.2 discusses 
controls on contaminant distribution, including the effects of particle size variations on radionuclide 
concentration and temporal and spatial trends in contaminant concentration. Section 4.3 discusses the 
fate and transport of contaminants in the sediments of upper Los Alamos Canyon, including processes 
that have redistributed contaminants since the initial releases and future remobilization and transport of 
these contaminants. 
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addition, radionuclide concentrations are expected to be highest in sediment deposits that are relatively 
close to the age of the peak contaminant releases and lower in younger sediments (LANL 1995, 50290}. 
Available data indicated that the plutonium inventory in upper Los Alamos Canyon was much less than in 
Pueblo Canyon, associated with both lower plutonium concentrations and smaller sediment volumes 
(Graf 1996, 55537}, and that less investigation would thus be required in upper Los Alamos Canyon 
downstream from DP Canyon than in Pueblo Canyon. 

The technical approach adopted in this investigation includes detailed geomorphic mapping and sediment 
sampling in a series of reaches selected at key locations in the canyon, following the "representative 
reach" concept presented by Graf (1994, 55536). This work was focused on determining the nature and 
extent of contamination, evaluating risk, and testing cor:nponents of the preliminary conceptual model in a 
phased approach. Geomorphic mapping and sediment sampling concentrated on identifying and 
characterizing post-1942 sediments, those sediments younger than the initial contaminant releases. An 
evaluation of data collected in each phase was used to revise the conceptual model, identify key 
uncertainties, and focus subsequent data collection. Investigation goals include evaluating present and 
future potential risk, evaluating sediment transport processes and future contaminant redistribution, and 
providing data necessary to make decisions about possible remedial action alternatives. 

1.7 Deviations from the Work Plan 

While conducting the sediment investigations in upper Los Alamos Canyon, the Canyons Focus Area 
technical team made some modifications to the proposed work described in Section 7.2 of the work plan 
(LANL 1995, 50290). These deviations are briefly discussed below. 

During implementation of the work plan the technical team realized that several potential source areas for 
contaminants upstream from DP Canyon might be more significant than originally thought, and that the 
single reach planned for investigation would be insufficient to determine the relative importance of 
different PASs as source areas. Therefore, geomorphic mapping and sediment sampling were conducted 
in several additional areas not specified in the work plan, which increased the total area of investigation. 
Reach LA-1 was redefined from the area originally specified downstream from T A-2 to include several 
additional subreaches, and the original reach LA-1 was designated as LA-1 Central. LA-1 East extends 
downstream from the outfall channel draining the former TA-21 laundry (PRS 21-018[a]) (Figure 1.3-2), a 
site which had been identified as having the highest levels of plutonium in either Los Alamos Canyon or 
Pueblo Canyon in 1946 (Kingsley 1947, 4186}. LA-1 West extends downstream from the Hillside 137 
drainage channel and includes the Hillside 138 drainage channel (Figure 1.3-1 }, both of which were below 
outfalls from the original Manhattan Project plutonium building and related buildings; ER investigations 
completed after the work plan was written identified both of these sites as potentially significant 
contaminant sources (LANL 1995, 49703; LANL 1996, 54465). LA-1 West+ extends upstream from the 
Hillside 137 drainage channel and is downstream from both Bailey Canyon (which receives drainage from 
several TA-1 PASs) and Hillside 140 and was used to evaluate possible contaminant contributions from 
additional TA-1 PASs. Finally, LA-1 Far West is located upstream from the Hillside 140 drainage channel 
and all other former TA-1 PRSs and was used to evaluate if contaminants were present from other 
upstream sources. 

Radiological field surveys conducted in upper Los Alamos Canyon in 1996 revealed that the 
concentrations of radionuclide contaminants upstream from DP Canyon were too low to allow definition of 
the extent of contaminated sediments using field instruments. Therefore, no radiological surveys were 
conducted in reach LA-1 during the 1997 investigations, and sample site selection in LA-1 was based 
entirely on geomorphic criteria instead of relying on field radiological data as was proposed in the work 
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1.4 Current Land Use 

Upper Los Alamos Canyon downstream from the bridge is entirely owned by DOE. Two Laboratory 
technical areas, TA-2 and TA-41, are located on the canyon floor, and these areas are closed to the 
public. T A-2 includes the Omega West nuclear reactor, which was closed in 1993 and is awaiting 
decontamination and decommissioning (D&D). TA-41 is an active technical area that has been used for 
weapons research. West of TA-41 is a paved road (Omega Road) that is open to the public. East of the 
TA-2 security fence is a dirt road that extends to state road NM 4; it is also open to the public. This part of 
the canyon is often used for recreational activities such as hiking (Kron 1993, 58665). The eastern part of 
upper Los Alamos Canyon near state road NM 4, including sampling reach LA-3 and extending 
downstream to the confluence with Pueblo Canyon (Figure 1.3-3), is presently being considered for 
potential land transfer to either Los Alamos County or San lldefonso Pueblo (DOE 1998, 58671). 

1.5 Previous Sediment Investigations 

Contaminants associated with sediments in upper Los Alamos Canyon have been investigated in many 
studies since the Laboratory was established in 1943. The first sediment sampling, in 1946, indicated the 
presence of plutonium at several sites within the canyon, with the highest concentrations reported below 
the outfall from the TA-21 laundry (PAS 21-018[a]) (Kingsley 1947, 4186). Subsequent work has included 
repeated sediment sampling at a series of stations as part of the Laboratory Environmental Surveillance 
Program since 1970 (e.g., Environmental Surveillance and Compliance Programs 1997, 56684) and more 
detailed topical studies. Additional studies that included sediment samp.ling have been conducted 
associated with the Laboratory Environmental Surveillance Program (e.g., Purtymun 1971, 4795; 
Purtymun et al. 1990, 6992); the Laboratory Environmental Sciences Group (e.g., Hakanson and Bostick 
1975, 29678; Nyhan et al. 1976, 11747; Nyhan et al. 1982, 7164); the ER Project (LANL 1995, 52974); 
and the New Mexico Environment Department (Dale 1996, 58930). An additional study was recently 
conducted by Arizona State University, combining existing data on plutonium in sediments with 
geomorphic mapping of Los Alamos Canyon downstream from DP Canyon to provide an improved 
estimate of the inventory of plutonium in the canyon (Graf 1995, 48851; Graf 1996, 55537). Some of this 
earlier work is summarized in the work plan (LANL 1995, 50290) and formed the basis for a preliminary 
conceptual model of contaminant distribution and transport and for design of a technical approach for the 
present investigations, as summarized in the next section. 

1.6 Preliminary Conceptual Model and Technical Approach 

Available data on contaminants in upper Los Alamos Canyon sediments before this investigation 
indicated that cesium-137; plutonium-239,240; and other radionuclides discharged into DP Canyon from 
TA-21 were the primary contaminants of concern, although releases of inorganic and organic chemicals 
also occurred. Because of their geochemical characteristics, nearly all the cesium and plutonium was 
expected to be adsorbed onto sediment particles, and subsequent transport of these radionuclides would 
have been largely controlled by sediment transport processes. Strontium-90 released from TA-2 and 
TA-21 was recognized as a major contaminant in alluvial groundwater and was also expected to occur 
within the sediments, although strontium-90 is more soluble and transport processes would be different 
than for cesium and plutonium. Contaminants associated with sediments have been dispersed by floods 
from the original release sites downstream within upper Los Alamos Canyon and also into lower Los 
Alamos Canyon and the Rio Grande. Contaminant concentrations in post-1942 sediments vary greatly, 
related to factors such as the distance from the source, sediment particle size, and the age of the deposit. 
Radionuclide concentrations are expected to be generally higher in sediment deposits closer to the 
source and in finer-grained sediments than in downstream deposits or in coarser-grained sediments. In 
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maximum concentrations at least four times their SALs. Chrysene was detected at a maximum 
concentration approximately 50% of its SAL (LANL 1994, 31591). 

PAS 21-027(a) is a complex drainage system that routed liquid wastes from Building 21-3 to the south rim 
of DP Mesa. The system originates at the southwest corner of Building 21-3 with floor drains from 
equipment rooms, connects to a storm drain, and then empties into a pending area. This area also 
receives NPDES-permitted discharges of treated cooling water effluent. The combined effluents from the 
pond flow eastward along the south side of the mesa to a culvert that carries them to the mesa edge 
(LANL 1991, 7529). The radionuclides americium-241; plutonium-238; plutonium-239,240; and total 
uranium have been found above background values with pli.Jtonium-238; plutonium-239,240; and 
americium-241 exceeding SALs. Arsenic was also detected above background value, and chromium was 
detected above SAL (LANL 1995, 52350). 

1.3.2.4 Technical Area 53 

TA-53 includes a proton accelerator and associated experimental and support buildings used for research 
with subatomic particles; it is the current site of the Los Alamos Neutron Science Center (LANL 1994, 
34756). Construction began in 1967, and the accelerator became fully operational in 1974. Water from 
surface impoundments at the east end of TA-53, collectively known as PASs 53-002(a and b), may have 
contributed contaminants to an unnamed tributary drainage to Los Alamos Canyon between reaches 
LA-2 and LA-3 (Figures 1.3-2 and 1.3-3). The surface impoundments received sanitary, radioactive, and 
industrial wastewater from various T A-53 buildings as well as septic tank sludge from other Laboratory 
buildings. The northern impoundments were active from the early 1970s until 1993. The southern 
impoundment came online in 1985 and is currently active and receiving radioactive liquid waste. The 
operating group tentatively plans to remove the southern impoundment in late 1998. Contaminants 
detected in impoundment sludge during previous investigations at 0.1 times SALs for noncarcinogenic 
chemicals or greater than SALs for radionuclides and carcinogenic organic chemicals include chromium, 
copper, lead, mercury, thallium, Aroclor-1254, Aroclor-1260, bis(2-ethylhexyl)phthalate, a-BHC, cobalt-60, 
neptunium-237, sodium-22, and tritium. Additionally, thallium, dieldrin, cesium-134, and manganese-54 
were detected in the clay liner (LANL 1998, 58841 ). 

1.3.2.5 Other Technical Areas 

Laboratory sites at several other technical areas are located within the upper Los Alamos Canyon 
watershed and could potentially have contributed contaminants to the canyon floor, including TA-3, 
TA-43, and TA-61, although no PASs in these technical areas have yet been identified as being actual 
contaminant sources for Los Alamos Canyon (LANL 1993, 51977). TA-3 is located south of the bridge 
across Los Alamos Canyon on Diamond Drive (Omega Bridge) and is a heavily developed technical area 
that includes the Laboratory administration building; only a small part of TA-3 drains into Los Alamos 
Canyon. TA-43 is a small technical area immediately north of the bridge that has housed the Health 
Research Laboratory since 1953 (LANL 1990, 7511 ). TA-61 is located along East Jemez Road near the 
Los Alamos County municipal landfill and has a few small support buildings. Significant PCB releases 
occurred at one TA-61 PAS (61-007) located within the topographic extent of the Los Alamos Canyon 
watershed (LANL 1993, 51977), although the PAS is immediately south of East Jemez Road; surface 
runoff from this mesa-top site may have been directed southward into Sandia Canyon instead of into Los 
Alamos Canyon. This site was remediated before the ER Project began. 
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Section 1.0 Introduction 

PRS 21-018(a) consists of Material Disposal Area (MDA) V, which received liquid waste effluent from 
laundry operations in Building 21-20. MDA V includes three absorption beds on the south side of DP 
Mesa that sometimes overflowed into Los Alamos Canyon (LANL 1991, 7529). Sediment sampling in 
1946 documented that plutonium from this source was entering the main stream channel in Los Alamos 
Canyon at that time (Kingsley 1947, 4186). Analytes identified above SALs include the metals antimony, 
cadmium, copper, lead, mercury, and uranium and the radionuclides americium-241; cesium-137; 
plutonium-238; plutonium-239,240; strontium-90; tritium; uranium-234; uranium-235; and uranium-238 
(LANL 1996, 54969). 

PRS 21-023(c) was a septic system that routed sewage from Building 21-33 through Septic Tank 21-62 to 
the south rim of DP Mesa (LANL 1991, 7529). Building 21-33 housed a waste treatment laboratory where 
research into the recovery of plutonium from liquid process wastes was performed. The septic system 
was installed in 1948 and removed in 1965. Radionuclides identified at concentrations above a local 
TA-21 baseline were americium-241; plutonium-238; plutonium-239,240; strontium-90; and uranium; 
americium-241 and plutonium-239 were detected above SALs. Metals identified above baseline 
concentrations but below SALs were arsenic, cadmium, chromium, copper, lead, nickel, and zinc (LANL 
1995, 52350). 

PRS 21-024(b} is a septic system that routed sewage from Building 21-17 through Septic Tank 21-55 to 
the south rim of DP Mesa. The outfall presently consists of a short cast iron pipe inside the security fence 
(LANL 1991, 7529}. Analytes identified above the TA-21 baseline include the radionuclides 
americium-241; plutonium-239,240; tritium; and total uranium and the metals arsenic, chromium, nickel, 
selenium, and zinc. Only plutonium-239,240 concentrations were above SALs (LANL 1995, 52350). 

PRS 21-024(c) is a septic system that routed sewage from Building 21-54 (removed in 1969) through 
Septic Tank 21-56 (abandoned in place in 1966) to the south rim of DP Mesa (LANL 1991, 7529). 
Analytes identified above the TA-21 baseline include the radionuclides americium-241; plutonium-
239,240; strontium-90; tritium; and total uranium and the metals cadmium, chromium, copper, lead, 
nickel, silver, and vanadium. Chromium and lead exceeded SALs in the surface soil. Low concentrations 
of polychlorinated biphenyls (PCBs) and other unidentified organic chemicals were also detected (LANL 
1995, 52350). 

PRS 21-024(i) is a septic system that routed sewage from Building 2.'\-,52 fumugh Septic Tank 21-181 
(abandoned in place in 1965) to the south rim of DP Mesa (LANL 1991, 7529). Current ER Project 
investigations indicate the radionuclides actinium-227, tritium, and uranium isotopes and the metals 
arsenic, barium, chromium, copper, lead, mercury, selenium, vanadium, and zinc are present above 
background values. Arsenic, chromium, and lead were also detected in previous investigations with 
arsenic exceeding SALs. Low concentrations of PCBs and other unidentified organic chemicals have also 
been reported (LANL 1995, 52350}. 

PRS 21-026(d} is a National Pollutant Discharge Elimination System (NPDES) -permitted outfall from a 
sewage treatment plant on the eastern part of DP Mesa, which flows into a tributary drainage of DP 
Canyon (LANL 1991, 7529). Reconnaissance sampling in 1988 identified elevated levels of gross alpha, 
beta, and gamma activity and elevated tritium concentrations in the effluent. Subsequent ER Project 
investigations found concentrations of the radionuclides americium-241, tritium, and plutonium-239,240 
and the inorganic chemicals cadmium, chromium, copper, nickel, silver, and zinc above the TA-21 
baseline. Numerous semivolatile organic compounds (SVOCs) that are characteristic of paving materials 
were detected, including benz(a)anthracene, benzo(a)fluoranthene, and indeno[1 ,2,3-cd]pyrene at 

Upper Los Alamos Canyon Reach Report 1-7 September 1998 



(/) 

{g 
Cii 
3 
t:r 
(!) .., 
-.4 

~ 

..... 
I m 

~ 
"tl 
(!) .., 
r-
~ 
~ 
iii 
3 
~ 
&> 
~ g 
~ 
Q) 

g. 

~ 
0 
~ 

1632000 

- Los Alamos Canyon sampling reach 
c:::==::J Building/structure 
c:::==::J PAS boundary 

Paved road 

-------- Watershed boundary 

1634000 

+ 
$ 

1636000 

TAboundary 
Contour interval 1 0 ft 
ESH sediment sample 
Well 

1638000 1640000 

~ 

~ 
§ 

~ 

::l 
1\J 

§ 

F1.3·2/ UPPER LOS ALAMOS CANYON REACH APT /110698 

:~~~~~0.4ml 600m 
2000 It 

cARTography by A. Kron 9/4198 
Source: FIMAO G106876 8120/98 

Figure 1.3-2. Map of upper Los Alamos Canyon showing reaches LA-1 East and LA-2 and the location of select PASs. 

~ .... 

~ 
t") .... 
§' 

V) 
~ 
t") .... cs· 
;:s 
...... 
c 



Section 1.0 Introduction 

Hillside 140 received discharges from Septic Tank 140 (PAS 1-001 [f]). The septic tank served the former 
HT Building, which was used for machining natural and enriched uranium for only six or seven months in 
1945 (Ahlquist et al. 1997, 5710). Previous ER Project sample data indicate radionuclide concentrations 
above background values for plutonium-238; plutonium-239,240; uranium-234; uranium-235; and 
uranium-238. Inorganic chemicals detected above UTLs include antimony, arsenic, barium, beryllium, 
cadmium, chromium, lead, mercury, nickel, selenium, silver, and total uranium (LANL 1996, 54467). 

1.3.2.2 Technical Area 2 and Technical Area 41 

TA-2 and TA-41 are located within Los Alamos Canyon between reaches LA-1 West and LA-1 Central 
(Figure 1.3-1), and both sites have been used continuously since 1943 (LANL 1993, 21404). TA-2 has 
housed a series of research nuclear reactors, and TA-41 is used for weapons development and long-term 
studies of weapon subsystems. 

Contaminants reported within soils and sediments at TA-2 include cesium-137; strontium-90; plutonium-
239,240; chromium; mercury; silver; and uranium. The Omega West Reactor, which operated from 1956 
to 1993, was a source of tritium releases into alluvial groundwater. Leach fields located east of Building 
2-1 (PAS 02-009) were associated with water boiler reactors and have cesium-137 and strontium-90 
above background values (LANL 1993, 21404). 

The most important potential contaminant sources at TA-41 are a septic system (PAS 41-001) and a 
sewage treatment plant that operated from 1951 until1987 (PAS 41-002). These PASs may have 
plutonium, tritium, uranium, and perhaps other radionuclides above background values (LANL 1993, 
21404). 

Because ER Project investigations have not been completed at T A-2 and TA-4 1, the nature of 
contamination at these PASs is only partially defined. In addition, results of both previous investigations 
and this investigation are inconclusive as to whether any of the T A-2 or T A-41 PASs have been 
significant sources of contaminants for surface sediments along the active channel. 

1.3.2.3 Technical Area 21 

T A-21 was established in 1945 on DP Mesa and was the site of a plutonium processing plant and 
polonium and tritium research laboratories (LANL 1991, 7528). TA-21 includes the most significant source 
for contaminants in the upper Los Alamos Canyon watershed, outfall 21-011 (k), which discharged 
northward into DP Canyon (Figure 1 .3-2). Several other outfalls that discharged into DP Canyon or 
southward into Los Alamos Canyon may have also contributed contaminants to the main stream channels 
in these canyons. Information on the most significant PASs that have been identified by ER Project 
investigations at TA-21 that may relate to contaminants in Los Alamos Canyon sediments are 
summarized below. 

PAS 21-01 1 (k), located on the north rim of DP Canyon, is an outfall that received radioactive liquid waste 
effluent from an industrial waste treatment plant located at Building 21 -35 between 1956 and 1 968, and 
effluent from a more recent industrial waste treatment plant between 1968 and 1985 (LANL 1991, 7529). 
This outfall has not been used since 1985. Radionuclides found above screening action levels (SALs) on 
the slope below the outfall include americium-241; cesium-137; plutonium-238; plutonium-239,240; and 
strontium-90. No other contaminants were identified above background values. Four hundred cubic yards 
of the most contaminated soil below the outfall were removed in an interim action in 1996, and the site is 
currently awaiting risk assessment for radioactivity before determining what future actions may be 
required (LANL 1995, 52350; LANL 1997, 55648). 
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Section 1.0 Introduction 

Stream flow in upper Los Alamos Canyon includes snowmelt runoff originating in the Sierra de los Valles 
and runoff from rain storms, which may often have local sources on the plateau. In some years snowmelt 
runoff extends completely across the plateau and crosses the eastern Laboratory boundary. In many 
years storm runoff also crosses the eastern Laboratory boundary and can reach the Rio Grande. DP 
Canyon is a source for many summer floods in upper Los Alamos Canyon, and the magnitude and 
frequency of these floods is enhanced by runoff from paved areas in the Los Alamos townsite at the head 
of DP Canyon. 

1.3.2 Laboratory History and Operations 

Several active and former Laboratory sites within the upper Los Alamos Canyon watershed have or may 
have contributed contaminants to the main channel of Los Alamos Canyon, including some of the original 
Manhattan Project laboratories within the current Los Alamos townsite that date back to 1943. Technical 
areas (TAs) that were or that might have been sources for contaminants include TA-1, TA-2, TA-3, TA-21, 
TA-41, TA-43, TA-53, and TA-61 (Figure 1.1-1). Brief summaries of pertinent information on key sites in 
the upper Los Alamos Canyon watershed are presented below. 

1.3.2.1 Technical Area 1 

Outfalls located in former T A-1 along the north rim of Los Alamos Canyon, within the current Los Alamos 
townsite, constitute significant sources of contamination for upper Los Alamos Canyon. TA-1 was 
established in 1943 during the Manhattan Project, and initial contaminant releases could date to this 
period. The contaminated areas are commonly referred to as Hillsides 137, 138, and 140 and are each 
the hillside component of a TA-1 aggregate of potential release sites (PASs). Hillside 137 is within 
Aggregate G; Hillside 138 is within Aggregate F; and Hillside 140 is within Aggregate C (LANL 1992, 
43454) (Figure 1.3-1). 

Hillside 137 initially received direct discharges from a laundry for radioactively contaminated clothing, 
gloves, glassware, and other materials located in former Building D-2. The laundry was eventually moved 
to another building, and Septic Tank 137 (PAS 1-001 [c)) was installed and connected by a drain line to an 
electronics shop in D-2. The buildings in Aggregate G were vacated in the mid 1950s (LANL 1992, 
43454). Previous ER Project sample data for Hillside 137 indicated radionuclide concentrations above 
background values for plutonium-238; plutonium-239,240; uranium-234; uranium-235; and uranium-238. 
Inorganic chemicals reported as detected above background values include arsenic, barium, beryllium, 
chromium, lead, mercury, nickel, selenium, silver, thallium, and total uranium (LANL 1996, 54465). 

Hillside 138 received discharges from Septic Tank 138 (PRS 1-001[d]). The septic tank was connected to 
former Buildings K, V, andY, which were operational from the early 1940s through the late 1950s 
(Ahlquist et al. 1977, 5710; LANL 1995, 49703). Building K was used as a chemical stock room and 
contained a still fonepurifying mercury (Mitchell 1944, 4984; Kershaw 1945, 4827). Uranium and 
beryllium machining and dry boron grinding was conducted in Building V (H-Division 1952, 32426). 
Building Y contained a cryogenics and physics laboratory that handled tritium, deuterium, uranium-238, 
and polonium-21 0 (Ahlquist et al. 1977, 571 0). Previous ER Project sample data indicated radionuclide 
concentrations above background values for cesium-137; plutonium-238; plutonium-239,240; uranium-
234; uranium-235; and uranium-238. Inorganic chemicals reported as detected above background values 
include arsenic, beryllium, chromium, lead, mercury, nickel, and silver (LANL 1995, 49703). 
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Section 1.0 Introduction 

1.0 INTRODUCTION 

1.1 Purpose 

This interim report describes sediment investigations conducted in upper Los Alamos Canyon (Figure 
1.1-1) in 1996, 1997, and 1998 by personnel from the Canyons Focus Area (formerly Field Unit 4) as part 
of the Los Alamos National Laboratory (''the Laboratory") Environmental Restoration (ER) Project. 
Investigations were focused on three reaches of the canyon following the technical strategy described in 
the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and Pueblo Canyon ("the work 
plan") (LANL 1995, 50290; LANL 1997, 56421) and modified by the Core Document for Canyons 
Investigations (''the core document") (LANL 1997, 55622; LANL 1998, 57666). Data collected from the 
three reaches in upper Los Alamos Canyon are used to define the nature and extent of contamination 
within young alluvial sediments (post-1942 sediments), to revise a conceptual model for contaminant 
distribution and transport, to perform preliminary assessments for potential human and ecological risk, 
and to determine if there is a need for immediate remedial action or additional data collection. In a future 
report these data will be combined with additional data on sediment, groundwater, and surface water in 
Los Alamos Canyon and Pueblo Canyon to support a canyons-wide assessment, which will involve a 
more comprehensive assessment of human and ecological risk related to present-day levels of 
contamination and the effects of future transport of contaminants. 

1.2 Regulatory Context 

Regulatory requirements governing the ER Project canyons investigations are discussed in Section 1.4 of 
the core document (LANL 1997, 55622). In particular these investigations address requirements of 
Module VIII of the Laboratory's Hazardous Waste Facility Permit (''the HSWA Module") (EPA 1990, 1585) 
under the Resource Conservation and Recovery Act (RCRA), including addressing ''the existence of 
contamination and the potential for movement or transport to or within Canyon watersheds." In addition to 
federal and state regulations, Department of Energy (DOE) Order 5400.5, "Radiation Protection of the 
Public and the Environment," provides guidance on residual radioactivity at DOE facilities. 

1.3 Background 

1.3.1 Geography, Geology, and Hydrology 

Los Alamos Canyon heads in the Sierra de los Valles on Santa Fe National Forest land below the north 
side of Pajarito Mountain and extends eastward across the Pajarito Plateau within the Laboratory 
boundary. Upper Los Alamos Canyon, as referred to in this report, is the area upstream from the 
confluence of Los Alamos Canyon and Pueblo Canyon. Upper Los Alamos Canyon has a drainage area 
of 27.8 km2 and a basin length of approximately 20 km. Geologic units exposed within the upper Los 
Alamos Canyon watershed include Pliocene and Miocene dacites of the Tschicoma Formation, 
Quaternary ignimbrites of the Otowi and Tshirege Members of the Bandelier Tuff, and Quaternary pumice 
beds and volcaniclastic sediments of the Cerro Toledo interval (Griggs 1964, 8795; Smith et al. 1970, 
9752). The part of the canyon within the Laboratory boundary is underlain by the Bandelier Tuff and the 
Cerro Toledo interval, except for the far eastern end where Pliocene basaltic rocks of the Cerros del Rio 
volcanic field are exposed. 
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Executive Summary 

strontium-90, and tritium were found close to DP Canyon, with much lower concentrations downstream 
near the Laboratory boundary. The highest concentrations of plutonium-239,240 have been found farther 
upstream, below former TA-1. 

Inventories of the key radionuclides in upper Los Alamos Canyon sediments show geographic variations 
that are very similar to variations in radionuclide concentrations. Because risk is a function of 
contaminant concentrations, potential remedial actions that are designed to reduce either the total 
radionuclide inventory or the part of the radionuclide inventory most susceptible to remobilization in 
floods would therefore target the same areas as potential remedial actions designed to reduce risk at a 
site. Pockets of relatively fine-grained sediment that were deposited downstream from DP Canyon 
between 1956 and 1968 would be the primary target for remediation under either circumstance, and 
these areas could be easily identified using field measurements of gamma radiation. 

Two of the most important radionuclide COPCs in upper Los Alamos Canyon, cesium-137 and 
strontium-90, have relatively short half-lives of 29 to 30 years, and significant decreases in concentration 
due to radioactive decay will occur over time frames relevant for evaluating risk and sediment 
remobilization. Implementing institutional controls that limit possible land uses until significant radioactive 
decay has occurred could therefore be an effective risk mitigation technique if measures to reduce risk 
are necessary. 

Other COPCs identified in the sediments of upper Los Alamos Canyon include 9 radionuclides, 10 
inorganic chemicals, and 23 organic chemicals. All these COPCs are found at low levels relative to the 
key radionuclides. In general, the concentrations of most of the other radionuclide and inorganic COPCs 
are positively correlated with either cesium-137 or plutonium-239,240 concentrations, indicating 
collocation of these COPCs and similar histories of release and transport. The concentrations of the 
organic COPCs are not correlated with the key radionuclides, and their sources and distributions are 
more poorly defined because of large gaps in data coverage. Collection of additional data on organic 
COPCs is needed to complete future human health and ecological risk assessments. 

The preliminary assessments of potential human health and ecological risk presented in this report 
indicate that levels of contamination in the sediments of upper Los Alamos Canyon do not require 
immediate remedial actions with regard to present-day risk. In addition, because concentrations of 
contaminants in sediments carried by floods are not increasing over time and present levels of 
contamination have not been shown to either cause an unacceptable risk in downstream areas or 
exceed regulatory standards, no immediate remedial action is required in the context of future 
remobilization of contaminated sediments. Thus, possible decisions to implement any remedial action in 
upper Los Alamos Canyon should be made in the context of future assessments and/or future policy 
directives. 
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Executive Summary 

EXECUTIVE SUMMARY 

This interim report presents the results of investigations on contaminated sediments in upper Los 
Alamos Canyon and recommendations concerning potential additional assessments, sampling and 
analysis, and remedial actions. The objectives of this work include defining the nature and extent of 
contaminants within the sediments of upper los Alamos Canyon, evaluating potential human health and 
ecological risk related to these contaminants, and evaluating the processes that redistribute these 
contaminants and the consequences of this redistribution. The risk assessments presented in this report 
are preliminary and are intended to identify whether there is a need for immediate action to mitigate risk 
or additional data collection. More comprehensive risk assessments will be presented in future reports 
on Los Alamos Canyon that will incorporate the results of ongoing groundwater investigations and 
additional sediment investigations. 

Upper Los Alamos Canyon has received contaminants from multiple potential release sites (PRSs) 
within the watershed since the laboratory was established in 1943. The most significant contaminant 
source was the 21-011 (k) outfall at former Technical Area (TA) -21, where radioactive effluent was 
discharged between 1956 and 1985 into DP Canyon, a small tributary to Los Alamos Canyon. The 
second most important source for contaminants present in sediments along the stream channel was 
apparently an outfall that discharged onto Hillside 137 at torrner T A-1 between the mid 1940s and the 
mid 1950s. Additional sources exist at TA-1, TA-2, TA-21, and TA-53. Contaminants may also have 
reached the main channel from other technical areas and from residential and commercial areas in the 
Los Alamos townsite. 

The technical approach followed in this investigation focused on detailed evaluations of contamination 
within three sections of upper Los Alamos Canyon, called "reaches." These reaches were selected (1) to 
encompass the range of potential risk related to contaminated sediments along the full length of the 
canyon downstream from the PRSs and (2) to allow testing and refinement of a conceptual model 
describing the distribution and transport of contaminants. Phased field investigations included detailed 
geomorphic mapping and characterization of post-1942 sediments, those sediments potentially 
containing contaminants resulting from Laboratory operations. An evaluation of data collected during 
each phase was used to revise the conceptual model, identify key uncertainties, and focus subsequent 
data collection. 

The most significant chemical of potential concern (COPC) in the sediments of upper Los Alamos 
Canyon with regard to potential human health risk is cesium-137, which was released from TA-21 and is 
present downstream from DP Canyon. Plutonium-239,240, released primarily from former TA-1, is the 
most pervasive COPC upstream from DP Canyon. These radionuclides and other COPCs have been 
distributed by floods along the full length of upper Los Alamos Canyon downstream from former TA-1, a 
distance of more than 10 km, and have been dispersed laterally away from the stream channel for 
distances varying from less than 5 m to at least 25m. Concentrations of cesium-137 in sediments 
transported by floods were highest during the early period of effluent releases from the 21-011 (k) outfall, 
between 1956 and 1968, and concentrations dropped rapidly after 1968 following reductions in the 
discharge of cesium-137. Available data indicate that cesium-137 concentrations have been stable or 
have declined since 1978 and that concentrations will not increase in the future. Radionuclide 
concentrations are higher in relatively fine-grained sediment deposits of a given age than in associated 
coarse-grained sediment deposits; therefore, potential risk is higher in those areas where fine-grained 
sediments have been deposited. Because of these particle-size effects and time-dependent changes in 
contamination, cesium-137 concentrations are highest in fine-grained sediments that were deposited 
between 1956 and 1968. The highest concentrations of americium-241, cesium-137, plutonium-238, 
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TABLE F3-1 

BIOACCUMULATING CHEMICALS 

Volatile Organic Compounds PCBNPesticides 

1 .4-0ichlorobenzene All aroclors 

1 ,2.4· Trichlorobenzene ~-BHC and BHC-mixed isomers 

Xylene (mixed isomers) Chlordane 

Semivolatile Organic Compounds Chlorecone (kepone) 

Acenaphthene DDT and metabolites 

Anthracene Dieldrin 

Benz( a )anthracene Endosulfan 

Benzo(a)pyrene I Endrin 
I 

Benzo(b )fluoranthene I Heptachlor I 

Benzo(g,h,i)perylene Lindane 

Benzo(k)fluoranthene Methoxychlor 

Bis(2-ethylhexyl)phthalate Toxaphene 

Butyl benzyl phthalate Inorganic Chemicals 

Chrysene Aluminum 

Oibenz(a,h)anthracene Cadmium 

Di-n-butyl phthalate Copper 

Di-n-cetyl phthalate Lead 

Fluoranthene Mercury 

Fluorene Nickel 

lndeno(1 ,2,3-cd)pyrene Selenium 

Phenanthrene Radionuclides 

Pyrena Americium-241 

Pentachloronitrobenzene Cesium-137 

Pentachlorophenol Plutonium-238; -239,240 

Dioxins!Furans Radium-226, ·228 
' 

Dibenzofuran Strontium-90 

2,3, 7 ,8-tetrachloro-dibenzo(p )dioxin Thorium-228, ·230, ·232 

2,3, 7 ,8-tetrachloro-dibenzo(p )luran Uranium-234, ·235, -238 
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Appendix F Ecological Scoping Checklist 

Question R: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

• The water column acts to absorb radiation, thus external irradiation is typically more 
important for sediment dwelling organisms. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 
Aquatic Plants: 
Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

2 = minor pathway 
2 = minor pathway 
2 = minor pathway 
2 =minor pathway 

This pathway is expected to be minor because cesium-137 is measured at low concentrations in reach 
LA-4 and is mostly at background levels in reach LA-5. 
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Ecological Scoping Checklist Appendix F 

Ol!estion P: 

Could contaminants interact with receptors via incidental ingestion of water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediments. 

• Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters are 
used as a drinking water source. 

• Aquatic receptors may regularly or incidentally ingest sediment while foraging. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

3 = major pathway 
3 = major pathway 

This could be a major pathway in reach LA-4, but it is expected to be a nonpathway in reach LA-5 
because of the lack of perennial surface water flow in LA-5. 

Question a: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods. 

• Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters. 

• Aquatic receptors may be directly exposed to sediments or may be exposed through osmotic 
exchange, respiration, or ventilation of sediment pore waters. 

• Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation of 
surface waters. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

2 = minor pathway 
2 = minor pathway 

This pathway is expected to be minor because low concentrations of lipophilic COPCs were measured in 
reaches LA-4 and LA-5. 
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Provide explanation: 

This pathway is expected to be minor because cesium-137 concentrations are low in these reaches and 
are not detectable with field screening instruments. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

• Contaminants may be taken-up by terrestrial plants whose roots are in contact with surface 
waters. 

• Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by rain 
striking contaminated sediments (i.e., rain splash). in an area that is only periodically 
inundated with water. 

• Contaminants in sediment may partition into soil solution, making them available to roots. 

• Aquatic plants are in direct contact with water. 

Provide quantification of pathway (O=no pathway, 1=unUkely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 
Aquatic Plants: 

Provide explanation: 

3 = major pathway 
3 = major pathway 

This could be a major pathway in reach LA-4, but it is expected to be mostly a nonpathway in reach LA-5 
because of the lack of perennial surface water flow in LA-5. 

Question 0: 

Could contaminants interact with receptors through food web transport from water and sediment? 

• The chemicals may bioaccumulate in animals (see list of bioaccumulating chemicals 
presented in Table F3-1) 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 
Aquatic Animals: 

Provide explanation: 

3 = major pathway 
3 = major pathway 

This could be a major pathway in reach LA-4, but it is expected to be a nonpathway in reach LA-5 
because of the lack of perennial surface water flow in LA-5. 
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Question K: 

Could contaminants interact with receptors via incidental ingestion of surficial soils? 

• Incidental ingestion of contaminated soil could occur while animals grub for food resident in 
the soil, feed on plant matter covered with contaminated soil or while grooming themselves 
clean of soil. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 3 = major pathway 

Provide explanation: 

This could be major pathway because much of the contamination is surficial. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soils? 

• Significant exposure via dermal contact would generally be limited to organic contaminants 
which are lipophilic and can cross epidermal barriers. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3:major 
pathway) 

Terrestrial Animals: 1 = unlikely pathway 

Provide explanation: 

This is an unlikely pathway because low concentrations of lipophilic COPCs were detected in reaches 
LA-4 and LA-5. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 2 = minor pathway 
Terrestrial Animals: 2 = minor pathway 
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Terrestrial Animals: 3 = major pathway 

Provide explanation: 

Because of surficial contamination in some areas, dust could be an major pathway for animals, but minor 
for plants because plutonium-239,240 is the major COPC (little alpha dose is expected from dust 
adhering to the leaves). 

Question 1: 

Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

• Contaminants in bulk soil may partition into soil solution, making them available to roots. 

• Exposure of terrestrial plants to contaminants present in particulates deposited on leaf and 
stem surfaces by rain striking contaminated soils (i.e., rain splash). 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3:major 
pathway) 

Terrestrial Plants: 3 = major pathway 

Provide explanation: 

This could be a major pathway via root uptake because much of the contamination is shallow. 

Question J: 

Could contaminants interact with receptors through food web transport from surficial soils? 

• The chemicals may bioaccumulate in animals (see list of bioaccumulating chemicals 
presented in Table F3-1). 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 3 = major pathway 

Provide explanation: 

There is a need to consider this a major pathway because some COPCs are identified as potentially 
persistent bioaccumulators in aquatic environments, which are present in some parts of lower Los Alamos 
Canyon. 
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Question F: 

Might erosion or mass wasting· events be a potential rele~se mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 
• Consider, particularly, the erodability of fill material and the geologic processes of 

canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: 

Mass wasting is not applicable to a canyon floor physical setting, and erosion has previously been 
addressed. 

Question G: 

Could airborne contaminants interact with receptors through respiration of vapors? 

• Contaminants must be present as volatiles in the air. 

• Consider the importance of inhalation of vapors for burrowing animals. 

• Foliar uptake of organic vapors is typically not a significant pathway. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

TerrestriaVEmergent Plants: 
Terrestrial Animals: 

Provide explanation: 

0 = no pathway 
0 = no path~ay 

No volatile organic chemical are present. 

Question H: 

Could airborne contaminants interact with plants through deposition of particulates or with 
animals through inhalation of fugitive dust? 

• Contaminants must be present as particulates in the air or as dust for this pathway to be 
viable. 

• Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling species 
that would be exposed to dust disturbed by their foraging or burrowing activities or by wind 
movement. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

TerrestriaVEmergent Plants: 2 = minor pathway 
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Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs? 

• Known or suspected presence of contaminants in groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats and/or 
surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to 
the surface. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

Some evidence for Bayo Canyon WWTP constituents (e.g., nitrates) ate observed in analyses from 
Basalt Springs in reach LA-4 West. Potential contamination in other springs ~ not known. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport pathway? 

• Suspected ability of contaminants to migrate to groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats and/or 
surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are In 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it Is discharged to 
the surface. 

• Also consider the importance of mass wasting as a potential release mechanism for 
subsurface material. 

Answer (likely/unlikely/uncertain) Unlikely 

Provide explanation: 

Subsurface contamination is not expected in these reaches away from the active channel except tor 
sediment that is potentially contaminated by alluvial water. 
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F-3.0 PART C-ECOLOGICAL PATHWAYS CONCEPTUAL EXPOSURE MODEL 

Provide answers to Questions A to R and use this information to complete the Ecological 
Pathways Conceptual Exposure Model (Figure F3-1). 

Question A: 

Could soil contaminants reach receptors via vapors? 
• Volatility of the hazardous substance (volatile chemicals generally have Henry's Law constant 

>10'5 atm-me/mol and molecular weight <200 g/mol). 

Answer (likely/unlikely/uncertain) Unlikely 

Provide explanation: 

No volatile organic compounds are expected in active channel sediments. 

Question B: 

Could the soil contaminants identified above reach receptors through fugitive dust carried in air? 

• Soil contamination would have to be on the actual surface of the soil to become available for 
dust. 

• In the case of dust exposures to burrowing animals, the contamination would have to occur in 
the depth interval where these burrows occur. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

There are some areas of surficial contamination, so this pathway is complete. 

Question C: 

Can contaminated soil be transported to aquatic ecological communities (use AP 4.5 run-off score 
and terminal point of surface water runoff to help answer this question)? 

• If the AP 4.5 run-off score* equal to zero, this suggests that erosion at PRS is not a transport 
pathway.(* note that the runoff score is not the entire erosion potential score, rather It is a 
subtotal of this score with a maximum value of 46 points) 

• If erosion is a transport pathway, evaluate the terminal point to see if aquatic receptors could 
be affected. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

This site has no AP 4.5 score, but sediment transport is an obvious pathway. 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply 

Data Adequacy: 

Do existing data provide Yes 
information on the nature, 

Geomorphic mapping and sediment sampling provide information on the 
rate and extent of 

nature/rate/extent of contamination tor sediments. Radiological surveys were not 
contamination? 

useful tor this reach, but examination of aerial photographs was useful tor 
(yes/no/uncertain) evaluating nature and extent. 

Provide explanation . 
(consider if the maximum No data tor surface water exists, but the lack of surface water data would not be a 
value was captured by significant data gap because water tlows only during large storm events. 
existing sample data) 

Do existing data for the PAS Yes 
address potential pathways 

Plutonium-239,240 that was associated with TA-45 has been measured frequently 
of site contamination? 

above the background value in sediment samples, and other contaminants have 
(yes/no/uncertain) been measured with lower frequency. 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

There is potentially a large influence from the supply of sediments from Bayo Canyon and Guaje Canyon on the 
concentration of chemicals of potential concern (COPCs) in reach LA-5. The highest plutonium-239,240 
concentration was measured on a floodplain with large cottonwoods. The channel is typically broad (>15m across). 
Surface soils/sediment were damp from a recent rainstorm, but no evidence of a large flood in the main channel 
was observed. Bioturbation seems spatially spotty, suggesting the lack of much fossorial mammal activity. Many 
ant colonies were noted throughout the reach. A seep area was also noted near the active channel and in a 
floodplain area with more mesic vegetation. 
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F-2.2 Reach LA-5 

Site 10 

Date of Site Visit 

Site Visit Conducted by 

Receptor Information: 

Estimate cover 

Field notes on the FIMAD 
vegetation class 

i Field notes on T&E Habitat, 
if applicable 

Are ecological receptors 
present at the PAS? 

(yes/no/uncertain) 

Provide explanation 

Reach LA-5 

7/29/98 

A. Ayti, G. McDermott, S. Reneau 

%vegetated= Variable; generally <50%, but some floodplain areas are >90% 
vegetated 

% wetland = Minimal; one seep area noted 

% structures/asphalt, etc. = none 

Riparian species (e.g., cottonwoods) noted 

Juniper/sage/shrub oak more prevalent 

Should consider the entire reach to be potential foraging habitat for the peregrine 
I falcon, Mexican spotted owl, and bald eagle. The HQ/HI analysis should address 
potential bioaccumulative effects for raptors. The uncertainty analysis should 
consider the quality of falcon foraging habitat present in reach LA-5 given the 
distance of this reach from potential nesting habitat in upper Los Alamos Canyon 
and Pueblo Canyon. The uncertainty analysis should also consider that bald 
eagles would be expected to take prey only near nesting sites along the Rio 
Grande. Lower Los Alamos Canyon is expected to have low frequency of owl 
foraging. 

Yes 

Terrestrial receptors are present (aquatic receptors are potentially present, 
especially if the one seep noted has persistent flow). 

Contaminant Transport Information: 

Surface water transport Not applicable 

Field notes on the 
terminal point of surface 
water transport (if 
applicable) 

Are there any off-site Surface water/erosion is an obvious pathway. 
transport pathways? Dust is a potential pathway because some of the highest plutonium-239,240 

(yes/no/uncertain) results are from a floodplain surface layer. 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal; some effects of cattle grazing were noted. 

(provide list of major types 
of disturbances) 

Are there obvious No obvious effects of either physical disturbance or contaminants on vegetation 
ecological effects? were seen. 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes. Geomorphic mapping, sediment sampling, and radiological field screening 
information on the nature, provide information on the nature/rate/extent of contamination for sediments. 
rate and extent of 
contamination? 

(yes/no/uncertain) 
No data for surface water exists, and the lack of surface water contaminant data 
represents a data gap for performing a more complete ecological assessment for 

Provide explanation lower Los Alamos Canyon. 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PAS Multiple PASs are located in the upper Los Alamos Canyon and Pueblo Canyon 
address potential pathways watersheds. 
of site contamination? Key PASs are the PAS 21-011 (k) outfall and those at TA-45. 
(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Reach LA-4 West: Grassy banks were noted along the stream channel with some evidence of cattle grazing. The 
area directly adjacent to the banks is typically dense shrub thickets (many riparian species). Many seeps and 
springs are present (notably Basalt Springs) that maintain perennial water flow in this subreach. Some evidence of 
fossorial mammals were observed in the elevated stream banks or floodplains (outside of the flood zone). There is 
evidence of a recent flood that was at least 1 ft in elevation above today's surface water flow. Few aquatic 
invertebrates were noted in the stream. 

Reach LA-4 East: Drier, broader canyon floor setting compared with LA-4 West. Shrubs adjacent to stream include 
chamisa, apache plume, sage, and juniper. There were more signs of cattle grazing in LA-4 East than in LA-4 
West. Bioturbation was noted during the period of sample collection (test pits were often filled with sediments/soil 
by fossorial mammals overnight). Few aquatic invertebrates were noted in the stream. 
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F-2.0 PART B-SITE VISIT DOCUMENTATION 

F-2.1 Reaches LA-4 West and LA-4 East 

I Site ID , Reaches LA-4 West and LA-4 East 

Date of Site Visit 7/29/98 

' Site Visit Conducted by A. Ayti, G. McDermott, S. Reneau 

Receptor Information: 

Estimate cover % vegetated = approximately 90% in LA-4 West, somewhat less in LA-4 East 

% wetland = approximately 1 0% stream channel 

% structures/asphalt, etc. = none 

Field notes on the FIMAD Riparian shrubs are evident; grassy banks along stream channel; LA-4 West is 

I 
vegetation class more mesic than LA-4 East, with more vegetat1on outstde of stream channel. 

! 

· Field notes on T&E Habitat, Should consider the entire reach to be potential foraging habitat for the peregrine 
. : applicable falcon and Mexican spotted owl; the hazard quotient (HQ)/hazard index (HI) 

analysis should address potential bioaccumulative effects tor raptors; the 
uncertainty analysis should consider the quality of foraging habitat present in reach 
LA-4 given the distance of this reach from potential nesting habitat in upper Los 
Alamos Canyon or Pueblo Canyon. 

Are ecological receptors Yes 
present at the PRS? Aquatic and terrestrial receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the Site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (if 
applicable) 

Are there any off-site Surface water/erosion is an obvious pathway, and transport to alluvial and/or 
transport pathways? perched groundwater may also be important. Because some contamination is 

(yes/no/uncertain) surficial, dust is a potential pathway in areas of lower vegetative cover. 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal: some effects of cattle grazing were noted (somewhat more effects noted 

(provide list of major types in LA-4 West than LA-4 East). 

of disturbances) 

Are there obvious No obvious effects of either physical disturbance or contaminants on vegetation; 
ecological effects? highest contamination levels in reach LA-4 West are actually associated with the 

(yes/no/uncertain) greatest plant biomass. 

Provide explanation 
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APPENDIX F ECOLOGICAL SCOPING CHECKLIST 

F-1.0 PART A-SCOPING MEETING DOCUMENTATION 

Site 10 

Nature of PAS releases 

(indicate all that apply) 

i List of Primary Impacted 
Media 

(indicate all that apply) 

FIMAD vegetation class 

(indicate all that apply) 

Is T&E Habitat Present? 

list species if applicable 

Provide list and description 
of Neighboring/ 
Contiguous/ 
Upgradient PASs 

(consider need to aggregate 
PAS for screening) 

AP 4.5 Part B Information 

Run-off score (out of 46) 

Terminal point of surface 
water transport 

Other Seeping Meeting 
Notes 

Lower Los Alamos Canyon reaches 

Solid- Yes 

See the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and 
Pueblo Canyon (LANL 1995, 50290) (e.g., Technical Area [TA]-45, TA-73, and the 
wastewater treatment plants [WWTPs]) 

Liquid Yes -
See the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and 
Pueblo Canyon (LANL 1995, 50290) (e.g., TA-45, TA-73, and the WWTPs) 

Gaseous- No 

Other, explain 
--

I Surface soil- Active cnannels. floadp\atns, i!JIVj abandoned channels 
l 

Surface water/sediment - Yes 

Subsurface- No 

Groundwater - Alluvial, perched, and regional groundwater could all be impacted. 

Other, explain 

Water- Yes 

Bare Ground/Unvegetated- Yes 

Spruce/fir/aspen/mixed conifer- No 

Ponderosa pine- No 

Pinon juniper/juniper savannah- Yes 

Grassland/shrubland - No 

I Developed- Yes 

Yes 

Lower Los Alamos Canyon is potential foraging habitat for the peregrine falcon, 
Mexican spotted owl, and bald eagle. 

Many potential release sites (PASs) occur in the upper Los Alamos Canyon and 
Pueblo Canyon watersheds. See the Ecological Scoping Checklists for those 
canyons for the complete list of relevant PASs. 

The main influences in these reaches are the PAS 21-011 (k) outfall and TA-45. 
I 

I 
This section does not apply because the site is not a PAS. 

Mixing of sediments from upper Los Alamos Canyon and Pueblo Canyon occurs in 
reach LA-4. diluting contaminants from each canyon. Addition of sediment from 
Bayo Canyon and Guaje Canyon upstream from reach LA-5 further dilutes 
contaminants. 
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The most significant difference between paired samples is in strontium-90 results for one pair of 
resamples from reach LA-4 West, where the first result of 12.8 pCi/g (sample 04LA-97-0222) was 

significantly higher than the second result, which was reported as a nondetect (sample 04LA-97-0554). 
This layer was specifically resampled because the first result seemed anomalously high in relation to all 
other strontium-90 data from sediments sampled in reaches LA-3 or LA-4. Because strontium-90 
concentrations are strongly correlated with cesium-137 concentrations in upper Los Alamos Canyon 
downstream from DP Canyon (Reneau et al. 1998, 59160), cesium-137 results can be used to predict the 
expected concentration of strontium-90 in a sample. Typical cesium/strontium ratios in reaches LA-2 East 
and LA-3 are approximately 5, but the cesium/strontium ratio calculated from sample 04LA-97 -0222 is 
0.2. This exceptionally low cesium/strontium ratio provides supporting evidence that the strontium-90 
concentration in sample 04LA-97-0222 represents an analytical laboratory anomaly. This information 
provides grounds to discount the strontium-90 result for sample 04LA-97-0222; thus, this result is 
excluded from the data review for reach LA-4. 
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Figure E4-1. Evaluation of QA duplicate samples and resamples for lower Los Alamos Canyon. 
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TABLE E4-1 

SUMMARY OF KEY RADIONUCLIDE FIELD QA RESULTS 

Original First Second Sample 
Type Sample 10" Analyte Sample Result Result RPOb 

QA duplicate 04LA-97 -0185 f Americium-241 (gamma spec) 0.117 O.Q11 
I -117% 

QA duplicate 04LA-97-0521 I Americium-241 (gamma spec) I 0.246 l -0.016 -161% 

QA duplicate I 04LA-97-0532 Americium-241 (gamma spec) I -0.245 -0.314 17% 

QA duplicate 04LA-96-0217 Cesium-137 0.32 I 0.28 -9% 

QA duplicate I 04LA-97-0185 1 Cesium-137 : 0.134 0.164 14% 

QA duplicate I 04LA-97-0521 ! Cesium-137 0.635 0.4 -32% 

QA duplicate I 04LA-97-0532 Cesium-137 0.331 0.488 27% 

QA duplicate 04LA-97 -0027 Plutonium-238 0.002 -0.009 222% 

QA duplicate I 04LA-97-0185 Plutonium-238 0.006 0.011 42% 

QA duplicate I 04LA-97-0521 Plutonium-238 0.047 I 0.037 -17% I 
I 

I up 1ca e I - - I U OOIUm- ' I - 0 I QAd I 04LA 97 0532 PIt 238 0 075 0 0265 

QA duplicate 04LA-97 -0027 Plutonium-239,240 ' 0.105 0.007 -124% ' 

QA duplicate 04LA-97 -0054 Plutonium-239,240 3.89 4.39 9% 

QA duplicate 04LA-97-0185 Plutonium-239,240 2.13 2.98 24% 

QA duplicate 04LA-97-0521 Plutonium-239,240 10.07 9.31 -6% 

QA duplicate 04LA-97 -0532 Plutonium-239,240 11.68 5.18 -55% 

QA duplicate ! 04LA-97 -0558 Strontium-90 0.3 0.31 2% 

Resample I 04LA-97-0172 · Plutonium-238 0.041 0.042 2% 

Resample 04LA-97 -0172 Plutonium-239,240 13.8 12.91 -5% 

Resample 04LA-97 -0222 Strontium-90 12.8 0.74 -126% 

a. See Tables 3.3-1, 3.3-4, 3.3-7, and 02-1 for the sample ID of the resample/QA duplicate. 

b. RPD = relative percent difference between the two results 
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Figure E3-16b. Scatter plot for sodium versus plutonium-239,240. 
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Figure E3-15b. Scatter plot for selenium versus plutonium-239,240. 
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Figure E3-13a. Scatter plot for magnesium versus cesium-137. 
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Figure E3-13b. Scatter plot for magnesium versus plutonium-239,240. 
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Figure E3-12a. Scatter plot for lead versus cesium-137. 
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Figure E3-12b. Scatter plot for lead versus plutonium-239,240. 
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Figure E3-11a. Scatter plot for copper versus cesium-137. 
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Lower Los Alamos Canyon Reach Report E-61 

Statistical Analyses 

September 1998 



Statistical Analyses 

7ooo-

sooo-

sooo-
Oi 
~ 

t 40oo-
~ . 
E 
·5 3ooo- • 
"ii3 

. . 

(.) 
20oo- ... 

~ 

· .. 
. "' 

1 ooo- ~ • : • 

o-r~,~-r~~.~~-~.~-r~,-r-r~~.~-i 

.0 1.0 2.0 3.0 4.0 
Cesium-137 (pCi/g) 
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Figure E3-8a. Scatter plot for boron versus cesium-137. 
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Figure E3-8b. Scatter plot for boron versus plutonium-239,240. 
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Figures E3-7 through E3-17 show the relationships of cesium-137 or plutonium-239,240 with the 

inorganic COPCs. Recall that "x" symbols shown on some of these f)lots represent nondetected values. 
Antimony, cadmium, and selenium were not detected with sufficient frequency to draw conclusions 
regarding possible collocation. Copper and lead tend to exhibit better correlations with cesium-137 than 
with plutonium-239,240. Calcium, magnesium, potassium, sodium, and vanadium have negative 
correlations with the key radionuclides because the higher concentrations for these inorganic chemicals 
occur in reach LA-5. This negative correlation, or noncorrelation, suggests that boron, calcium, 
magnesium, potassium, sodium, and vanadium are elevated relative to Laboratory background data in 
LA-5 because the sampled sediment is derived from a different parent material than was associated with 
the background sediment samples. Specifically, bedrock upstream from the background sample sites is 
dominated by the Bandelier Tuff, the Tschicoma Formation, and locally the Puye Formation, whereas 
erodible Santa Fe Group sediments are exposed in lower Los Alamos Canyon and may be a significant 
source for sediment with different background geochemistry. Additional samples from Santa Fe Group
derived material could help establish a more site-specific background data set for LA-5 and other areas 
downstream of Santa Fe Group outcrops. Another possible explanation for detecting these inorganic 
COPCs is the presence of an additional contaminant sources at former Laboratory sites in either Bayo 
Canyon or Rendija Canyon. However, a Bayo Canyon or Rendija Canyon source seems to be a remote 
possibility because of the types of Laboratory activities that occurred in these canyons (firing sites that 
could be associated with solid releases or airborne deposition of contamination). 

Figures E3-18 and E3-19 show the relationships of cesium-137 or plutonium-239,240 with the organic 
COPCs. Recall that "x" symbols shown on these plots represent nondetected values. Neither organic 
COPC exhibits significant correlations with either cesium-137 or plutonium-239,240. The low detection 
frequency of these organic COPCs greatly limits the interpretation and meaning of the correlation analysis. 

E-4.0 ANALYSIS OF KEY RADIO NUCLIDE FIELD QA SAMPLES AND RESAMPLES 

An important aspect of the uncertainty associated with determining either the contaminant inventory or 
risk resulting from contaminants in lower Los Alamos Canyon sediments is the repeatability of collocated 
or replicated field samples. Because of the number of samples analyzed for the key radionuclides and 
their importance in human health risk calculations, this analysis of collocated samples will be based only 
on data for the key radionuclides. Table E4-1 provides the sample results for two types of collocated 
samples. Quality assurance (QA) duplicates are basically field splits of single field samples. Although 
strontium-90 is not a key radionuclide in lower Los Alamos Canyon, it is a key radionuclide in upper Los 
Alamos Canyon, and it is included in this table for reasons discussed below. Resamples are collocated 
field samples that are collected at key geomorphic sampling locations in later sampling events, such as 
layers with exceptionally high plutonium-239,240 or strontium-90 concentrations within a reach. Because 
of lateral variability in the thickness and particle size distribution of sediment layers, these resamples 
cannot replicate the original sampled sediment as well as the field QA samples, although they still provide 
useful information on radionuclide variability within geomorphic units. The graphical comparison of these 
types of collocated samples is provided in Figure E4-1. This figure shows the first sample result for these 
collocated samples plotted as the x-axis variable and the second result plotted as they-axis variable. The 
line of equality (y = x) is also plotted as a point of reference. In general, the OA duplicates showed little 
variation between the two samples, except for pairs of samples that are less than the detection limit. For 
example, two of the three OA duplicates for americium-241 show > 100% relative per cent difference 
(RPD) because the sample results are less than the typical MDA for americium-241 by gamma 
spectroscopy. It is notable that resampling of the layer in reach LA-4 West that yielded the highest 
plutonium-239,240 result in the first sampling round of 13.8 pCVg (sample 04LA-97-0172) provided a 
similar result of 12.9 pCi/g when resampled (sample 04LA-97-0552). 
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Figure E3-6a. Scatter plot for plutonium-238 versus cesium-137. 
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Figure E3-5b. Scatter plot for europium-152 versus plutonium-239,240. 
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Figure E3-3a. Scatter plot for cesium-134 versus cesium-137. 
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Figure E3-2b. Scatter plot for americium-241 (gamma spectroscopy) versus plutonium-239,240. 
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Figure E3·1a. Scatter plot for americium-241 (alpha spectroscopy) versus cesium-137. 
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Figure E3·1b. Scatter plot for americium-241 (alpha spectroscopy) versus plutonium-239,240. 
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TABLE E3·1 

PEARSON AND SPEARMAN RANK CORRELATION VALUES 

Cesium-137 Plutonium-239,240 

Pearson SignH. Spearman SlgnH. Pearson SignH. Spearman SignH. 
Analyte Count Corr. Prob. (p) Rank Corr. Prob. (p) Count Corr. Prob. (p) RankCorr. Prob. (p) 

Antimony 36 0.032 0.852 ·0.175 0.307 36" -0.504 0.002 -0.401 0.016 

Boron 27 0.238 0.232 0.222 0.267 27 0.276 0.164 0.338 0.084 

Cadmium 43 0.576 <0.001 0.350 0.022 43 ·0.039 0.804 0.194 0.213 

Calcium 43 0.113 0.469 0.440 0.003 43 0.469 0.002 0.337 0.027 

Copper 43 0.469 0.002 0.397 0.008 43 0.376 0.013 0.348 0.022 

Lead 43 0.707 <0.001 0.480 0.001 43 0.247 0.110 0.328 0.032 

Magnesium 41 ·0.125 0.437 0.076 0.638 41 -0.176 0.271 ·0.033 0.840 

Potassium 41 ·0.271 0.087 ·0.276 0.081 41 -0.343 0.028 -0.352 0.024 

Selenium 43 0.005 0.976 0.475 0.001 43 0.326 0.033 0.731 <.0001. 

Sodium 43 ·0.072 0.647 ·0.148 0.345 43 -0.264 0.087 ·0.137 0.380 

Vanadium 41 ·0.195 0.223 ·0.176 0.271 41 ·0.239 0.132 ·0.262 0.098 

Americium-241 31 0.050 0.789 0.182 0.328 31 0.312 0.087 0.426 0.017 

Americium-241 b 84 0.780 <0.001 0.436 <0.001 84 0.028 0.803 0.301 0.005 

Cesium-134 45 -0.317 0.034 ·0.246 0.104 45 -0.102 0.504 -0.196 0.197 

Cesium-137 NIN N/A N/A N/A N/A 108 0.180 0.062 0.598 <0.001 

Europium-152 84 0.151 0.170 0.220 0.044 84 0,018 0.868 0.029 0.794 

Plutonium-238 108 0.774 <0.001 0.492 <.0001 129 0.334 0.000 0.592 <0.001 

Plutonium-239,240 108 0.180 0.062 0.598 <0.001 N/A N/A N/A N/A N/A 

Aldrin 14 0.245 0.399 0.261 0.367 14 0.290 0.314 0.173 0.555 

4,4'-DDT 14 0.379 0.181 0.353 0.216 14 0.292 0.311 0.277 0.337 

a. Bolded values indicate the most significant correlations for a COPC (between Cs-137 and Pu-239,240). 

b. Analyzed by gamma spectroscopy 

c. N/A =not applicable (correlation analysis is not appropriate to the same analyte) 
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To support the graphical analysis provided by the scatter plot matrix, both parametric and nonparametric 
correlations were calculated. The parametric, or Pearson's correlation coefficient, was calculated for 

cesium-137 or plutonium-239,240 sample results. Pearson's correlation analysis yields a correlation 
coefficient and an associated measure of statistical significance (or p-value). The Spearman rank 
correlation analysis also provides a nonparametric correlation coefficient and an associated measure of 
statistical significance (or p-value). The correlation coefficients can potentially range between -1 and +1. 
A correlation coefficient of zero suggests no correlation between the two measurements. A correlation 
coefficient of + 1 suggests a perfect positive relationship between the measurements. A correlation 
coefficient of -1 suggests a perfect negative relationship between the measurements. 

E-3.2 Results 

Table E3-1 provides the results of the correlation analysis between cesium-137 or plutonium-239,240 and 
the other COPCs. There are some statistically significant correlations between the inorganic and 
radionuclide COPCs with either cesium-137 or plutonium-239,240. Only two organic chemicals in the 
polychlorinated biphenyl (PCB)/pesticide group were detected, and neither is correlated to the indicator 
radionuclides. No semivolatile organic compounds (SVOCs) were detected in lower Los Alamos Canyon; 
thus, no SVOCs were identified as COPCs. Typically, statistically significant correlations are observed 
with both or neither indicator COPCs because there is a statistically significant rank correlation between 
cesium-137 and plutonium-239,240, as shown in Table E3-1. 

Figures E3-1 through E3-6 show the relationships of cesium-137 or plutonium-239,240 with the other 
radionuclides identified as COPCs. Recall that "x" symbols shown on these plots represent nondetected 
values. Americium-241 (by gamma spectroscopy) and plutonium-238 tend to have better correlations with 
cesium-137 than with plutonium-239,240. Americium-241 (by alpha spectroscopy) and plutonium-238 
(rank correlation only) tend to have a better correlation with plutonium-239,240 than with cesium-137. 
Interpretation of these correlations is confounded by several factors. First, americium-241 (by alpha 
spectroscopy) was obtained only in samples collected in reach LA-5. Second, the relationships presented 
in the scatter plots are clearly not linear, and evidence of discrete sediment packages associated with 
either upper Los Alamos Canyon or Pueblo Canyon are apparent. For example, the americium-241 (by 
gamma spectroscopy) versus plutonium-239,240 scatter plot (Figure E3-2b) shows three apparent data 
groups. First are samples with low americium-241 and greater than 2 pCi/g of plutonium-239,240. These 
samples appear to show americium-241 in ratios expected from radiological ingrowth and would 
represent sediments primarily derived from Pueblo Canyon. Second are the six samples with more than 
0.5 pCilg of americium-241 and low plutonium-239,240 concentration (less than 2 pCilg). These samples 
appear to have isotopic ratios more indicative of an upper Los Alamos Canyon origin. Lastly are samples 
with concentrations too low to make clear distinctions as to their origin based on visual inspection of this 
scatter plot (americium-241 <0.5 pCilg and plutonium-239,240 <2 pCilg). Inspection of the cesium-137 
versus plutonium-239,240 scatter plot (Figure E3-4) also leads to conclusions regarding the main sources 
of sediment packages in lower Los Alamos Canyon (high cesium-137 concentrations being associated 
with upper Los Alamos Canyon sediments and high plutonium-239,240 concentrations likely associated 
with Pueblo Canyon sediments). However, Figure E3-4 also provides some evidence for mixing of 
discrete sediment packages because two samples with more than 5 pCilg of plutonium-239,240 also 
have concentrations of cesium-137 above the background value. The high plutonium-239,240 

concentrations suggest a Pueblo Canyon source for these sampled sediments, and cesium-137 would 
not be expected to be above background values in these samples based on reach P-4 results. 
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Figure E2-12. Box plot for uranium-238. 
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E-2.2.9 Thorium-232 

Thorium-232 was determined in samples collected from reach LA-S. The box plot (Figure E2-9) and 
results of the statistical testing (Table E2-1) suggest that LA-S results are not different from background 
data. Thus, thorium-232 is not retained as a COPC. 

E-2.2.1 0 Tritium 

Tritium was determined in samples collected from reach LA-S. The box plot (Figure E2-10) and results of 
the statistical testing (Table E2-1) suggest that LA-S results are not different from background data. Thus, 
tritium is not retained as a COPC. 

E-2.2.11 Uranium-234 

Uranium-234 was determined in samples collected from reach LA-S. The box plot (Figure E2-11) and 
results of the statistical testing (Table E2-1) suggest that LA-5 results ate not different trom background 
data. Thus, uranium-234 is not retained as a COPC. 

E-2.2.12 Uranium-238 

Uranium-238 was determined in samples collected from reach LA-5. The box plot (Figure E2-12) and 
results of the statistical testing (Table E2-1) suggest that LA-5 results are not different from background 
data. Thus, uranium-238 is not retained as a COPC. 

E-3.0 COLLOCATION OF COPCs 

The collocation, or correlation of concentrations, of COPCs was evaluated through a series of figures 
and statistical analyses. Four radionuclides (americium-241; cesium-137; plutonium-238; and 
plutonium-239,240) were selected as key radionuclides because of their abundance in lower Los Alamos 
Canyon sediments. Contaminant sources can be linked to two of these four radionuclides. Cesium-137 
can be used an indicator of sediment derived from upper Los Alamos Canyon. Plutonium-239,240 can 
be used as an indicator of sediment derived from Pueblo Canyon. Thus, the concentration of other 
COPCs are evaluated against cesium-137 and plutonium-239,240 as indicator COPCs. 

E-3.1 Methods 

To evaluate the collocation of COPCs, scatter plots were developed for each COPC versus cesium-137 
and plutonium-239,240. These plots contain two types of symbols: the "x" symbols represent nondetected 
sample results, and the solid squares represent detected sample results. For radionuclide and inorganic 
COPCs the plots also show background results with the same symbols. Cesium-137 values less than the 
background value of 0.9 pCilg primarily represent background concentrations, and most cesium-137 
values less than 0.9 pCi/g on the scatter plots are either background samples or reach LA-S samples. 
Plutonium-239,240 values less than the background value of 0.068 pCi/g primarily represent background 
concentrations, and few of the lower Los Alamos Canyon sediment samples have concentrations that are 
less than the background value. Collocation is suggested by observing an increasing trend in the COPC 
concentration for increasing concentrations of cesium-137 or plutonium-239,240 (especially for 
concentrations above the background value). A lack of collocation is suggested by observing elevated 
COPC values associated with low cesium-137 or low plutonium-239,240 (or concentrations less than the 
background value). 
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Figure E2-7. Box plot for thorium-228. 
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Figure E2-4. Box plot for europium-152. 
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Figure E2-2. Box plot for cesium-134. 
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Figure E2-3. Box plot for cesium-137. 
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E-2.2.2 Cesium-134 

Cesium-134 was detected in a single sample collected in reach LA-5. Because cesium-134 was not 
detected in the background samples, statistical testing is inappropriate. Figure E2-2 shows that the 
magnitude of the cesium-134 results from LA-5 are greater than results from reach LA-4. This difference 
is an artifact of the LA-5 results being censored at the analytical laboratory minimum detectable activity 
(MDA) (i.e., LA-5 sample results are reported as no lower than the MDA, whereas reported LA-4 results 
are commonly less than the MDA). The purpose of the radionuclide evaluation method is to retain 
detected radionuclides as COPCs if there are no background data available for comparison. Thus, 
cesium-134 is retained as a COPC. 

E-2.2.3 Cesium-137 

The box plot figure shows that cesium-137 is elevated relative to background data in reach LA-4 and 
possibly in reach LA-5 (Figure E2-3). Results of the statistical testing (Table E2-1) also show that there 
are significant differences between data from both reaches and background data. Thus, cesium-137 is 
retained as a COPC. 

E-2.2.4 Europium-152 

Europium-152 was detected in three samples collected in reach LA-4. The detected results are within the 
range of nondetected europium-152 sample results. Because europium-152 was not detected in the 
background samples, statistical testing is inappropriate. Figure E2-4 shows that the magnitude of the 
europium-152 results from reach LA-5 are greater than results from LA-4. This difference is an artifact of 
the LA-5 results being censored at the analytical laboratory MDA. The purpose of the radionuclide 
evaluation method is to retain detected radionuclides as COPCs if there are no background data available 
for comparison. Thus, europium-152 is retained as a COPC. 

E-2.2.5 Plutonium-238 

The box plot figure shows that plutonium-238 is elevated relative to background data in reach LA-4 
(Figure E2-5). Results of the statistical testing (Table E2-1) also indicate there are significant differences 
between LA-4 data and background data. Thus, plutonium-238 is retained as a COPC. 

E-2.2.6 Plutonium-239,240 

The box plot figure shows that plutonium-239,240 is elevated relative to background data in both reaches 
LA-4 and LA-5 (Figure E2-6). Results of the statistical testing (Table E2-1) also indicate there are 
significant differences between data from both reaches and background data. Thus, plutonium-239,240 is 
retained as a COPC. 

E-2.2.7 Thorium-228 

Thorium-228 was determined in samples collected from reach LA-5. The box plot (Figure E2-7} and 
results of the statistical testing (Table E2-1) suggest that LA-5 results are not different from background 
data. Thus, thorium-228 is not retained as a COPC. 

E-2.2.8 Thorium-230 

Thorium-230 was determined in samples collected from reach LA-5. The box plot (Figure E2-8} and 
results of the statistical testing (Table E2-1) suggest that LA-5 results are not different from background 
data. Thus, thorium-230 is not retained as a COPC. 
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Figure E2-1a. Box plot for americium-241 by alpha spectroscopy. 
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Figure E2-1b. Box plot for americium-241 by gamma spectroscopy. 
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TABLE E2-1 

SUMMARY OF P-VALUES FAOM WRS STATISTICAL TESTS 

Analyte Reach LA-4 Reach LA-5 

Americium-241 (alpha spectroscopy) N.A." 0.011b 

Americium-241 (gamma spectroscopy) no background detects no background detects 

Cesium-134 no background detects no background detects 

Cesium-137 <0.001 0.005 

Cobalt-60 no background detects no background detects 

Europium-152 no background detects no background detects 

Plutonium-238 <0.001 0.985 

Plutonium-239,240 <0.001 <0.001 

Strontium-90 0.603 not detected 

Thorium-228 N.A. 0.703 

Thorium-230 N.A. 0.481 

Thorium-232 N.A. 0.782 

Tritium N.A. 0.996 

Uranium-234 N.A. 0.707 

Uranium-235 (alpha spectroscopy) N.A. >0.999 

Uranium-235 (gamma spectroscopy) no background detects no background detects 

Uranium-238 N.A. 0.472 

a. N.A. = not available (no data for this analyte in this reach) 

b. Balded values indicate reach sample results that are significantly greater than background. 
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To the right of each box plot is another statistical graphic of the same data. This plot is known as a 
"normal quantile" plot that facilitates the interpretation of the statistical distribution of the data. For 

example, if the data originate from a normal statistical distribution, then the data (plotted as one of three 
symbols) will fall on a line. The normal quantile plot presents two types of information for each data group. 
A line is presented for each data group that is calculated based on the observed mean and standard 
deviation of the data. Also the actual sample results are plotted on the normal quantile scale, and line 
segments connect each result. 

In these statistical plots a different symbol is used for the laboratory results for each reach and for BKG, 
and the symbols are used consistently in all statistical plots in this section. Background data are 
represented by a filled square, reach LA-4 data by a plus symbol, and reach LA-5 data by an "x." 

E-2.1.2 Statistical Testing 

Because the data for these radionuclides do not appear to typically satisfy statistical assumptions of 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan or the 
Wilcoxon Rank Sum (WRS) tests were used for statistical testing. The purpose of these tests is to detect 
whether the reach data show evidence of contaminant releases through a systematic increase in 
concentration over that observed in the background sediment data. The Gehan and WRS tests pool 
reach data and background data into one aggregate set and determine whether the average rank of 
reach data is greater than that of the background data. The Gehan and WRS tests are most sensiti\le to 
detecting cases where most of the reach data are greater than the average or median value observed in 
the background data. The Gehan test differs from the WRS test by using a statistically robust method to 
rank nondetected sample results. Where there are no nondetected sample results, the Gehan test 
provides the same result as the WRS test. Additional discussions of these tests are presented in Ryti et 
al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) indicates 
that reach data are greater than background data, whereas a p-value of 1 indicates no difference 
between reach data and background data. If a p-value is less than some small probability (0.05), then 
there is some reason to suspect that site distribution may be elevated above the background distribution; 
otherwise, no difference is indicated. 

E-2.2 Results 

E-2.2.1 Americium-241 

Americium-241 concentrations were determined through two analytical methods: alpha spectroscopy 
(reach LA-5 only) and gamma spectroscopy (reaches LA-4 and LA-5). Alpha spectroscopy has lower 
detection limits and higher precision than gamma spectroscopy. Fewer samples were analyzed by alpha 
spectroscopy because most americium-241 analyses were obtained during the gamma spectroscopy 
analyses for cesium-137, which was chosen as a key contaminant in LA-4. In addition, the concentrations 
of americium-241 provided by the gamma spectroscopy analyses indicated that the lower detection limit 
was not required. Americium-241 by alpha spectroscopy can be statistically compared with background 
data by the same method. Results of the statistical testing (Table E2-1) suggest there are significant 
differences between the alpha-spectroscopy results and background data, and sample results from both 
methods showed detected values above the background value in both reaches (Figure E2-1a and E2-1b). 
Thus, americium-241 is retained as a COPC. 
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Figure E1-27a. Box plot for zinc. 
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Figure E1-27b. Scatter plot for zinc versus aluminum. 
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Figure E1-26a. Box plot for vanadium. 
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Figure E1-26b. Scatter plot for vanadium versus aluminum. 
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Figure E1-25c. Box plot for total uranium. 
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Figure E1-25d. Scatter plot for total uranium versus aluminum. 
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E-1.2.26 Vanadium 

Results of the statistical testing (Table E1-1) suggest that reach LA-5 results are elevated relative to 
background data. A review of the data plotted by reach (Figure E1-26a) and versus aluminum (Figure 
E1-26b) confirms these results: Because of the statistical difference between LA-5 data and background 
data, vanadium is retained as a COPC. 

E-1.2.27 Zinc 

Results of the statistical testing (Table E1-1) suggest there are no differences between reach data and 
background data. A review of the data plotted by reach (Figure E1-27a) and versus aluminum (Figure 
E1-27b) confirms these results. Thus, zinc is not retained as a COPC. 

E-2.0 STATISTICAL EVALUATIONS OF RADIONUCLIDE DATA 

The objective of this section is to present graphical analyses that compare radionuclide data tram lower 
Los Alamos Canyon sediment samples with Laboratory background sediment data. These analyses are 
used to determine whether the reach data show evidence of contaminant releases through a systematic 
increase in concentration of one or more analytes over concentrations observed in the background data. 
Statistical testing was also used to help determine which radionuclides should be retained as COPCs. 

E-2.1 Methods 

Two types of analyses were used to evaluate the concentrations of radionuclides in the reach samples as 
compared with background data. The first type of analyses are graphical comparisons of reach and 
background sample results. Second, the results of formal statistical testing are presented. Each method is 
briefly discussed below. 

E-2.1.1 Comparisons of Radionuclide o·ata by Reach 

This comparison uses graphical displays called "box plots," which show sample results for each 
radionuclide. Most of the radionuclide results are not censored, which means that nondetect results, or 
results less than the MDA, are presented in all statistical plots and analyses. The ends of each box 
represent the "interquartile" range of the data distribution, which is specified by the 25th percentile and 
75th percentile of the data distribution. The horizontal line within each box is the median (50th percentile) 
of the data distribution. The horizontal line below each box represents the 1Oth percentile, and the 
horizontal line above each box represents the 90th percentile. Thus, each box indicates concentration 
values for the central half of the data, and concentration shifts can be readily assessed by comparing the 
boxes. If most of the data are represented by a single concentration value (usually the detection limit), the 
box is reduced to a single line. The horizontal line drawn across all the data groups represents the overall 
mean of all data (both reach data and background data). 
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Figure E1-25a. Box plot for uranium. 

2.o-

1.5-
c; 
~ 
Ol 
g 
E 1.o-
::I ·c: 
as .... 

::> 

o.5-

• 

. . 
• 

. . . 
• • 

~ ... 

EJ -
LA-5 

0.0 1 I I I I I 

Appendix E 

.01 .05.1 0 .25 .50 .75 .90.95 .99 

-3 -2 - 1 0 1 2 3 

Normal Quantile 

0 2000 4000 6000 8000 10000 1400 
Aluminum (mg/kg) 

Figure E1-25b. Scatter plot for uranium versus aluminum. 
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Figure E1-24a. Box plot for titanium. 
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Figure E1-24b. Scatter plot for titanium versus aluminum. 
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Figure E1-23a. Box plot for thallium. 
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Figure E1-23b. Scatter plot for thallium versus aluminum. 
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Figure E1-22a. Box plot for sodium. 
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Figure E1-22b. Scatter plot for sodium versus aluminum. 
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Figure E1-21a. Box plot for silver. 
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Figure E1-21b. Scatter plot for silver versus aluminum. 
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Figure E1-20a. Box plot for selenium. 

0.9 

+ 
0.8-

• 
0.7- • • • 

• • Oi o.6-
~ • + 
.§. o.s-
E 
::I ·c: 0.4- • (I) 
a; • 
en 

0.3- • 
•• ++ 
+ • 0.2- .. . . -.. • • • 

0.1 1 I I I I I 

0 2000 4000 6000 8000 1 0000 1400 
Aluminum (mg/kg) 

Figure E1-20b. Scatter plot for selenium versus aluminum. 
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E-1.2.20 Selenium 

Selenium was not usually detected in the reach samples or background samples; thus, statistical testing 
is not appropriate. The statistical plots show the range of detected and nondetected values by reach 
(Figure E1-20a) and the correlation of the nondetected values to aluminum (Figure E1-20b). It is 
important to recognize that most of the sample results that are apparently greater than background values 
in reaches LA-4 and LA-5 are nondetected values. Because some detected sample results and detection 
limits are greater than the selenium background value of 0.3 mg/kg, selenium is retained as a COPC. 

E-1.2.21 Silver 

Silver was not usually detected in the reach samples or background samples; thus, statistical testing is 
not appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-21a) and the correlation of the nondetected values to aluminum (Figure E1-21b). Because no 
detected sample results or detection limits are greater than the silver background value of 1.0 mg/kg, 
silver is not retained as a COPC. 

E-1.2.22 Sodium 

Results of the statistical testing (Table E1-1) suggest that reach LA-5 results are elevated relative to 
background data. A review of the data plotted by reach (Figure E1-22a) and versus aluminum (Figure 
E1-22b) confirms these results. Because of the statistical difference between LA-5 data and background 
data, sodium is retained as a COPC. 

E-1.2.23 Thallium 

Thallium was not detected in any reach sample, and all but two nondetected sample results were less 
than the thallium background value of 0.73 mglkg. Thallium data plotted by reach are shown in Figure 
E1-23a, and thallium data versus aluminum are shown in Figure E1-23b. Because thallium was not 
detected in any Los Alamos Canyon sediment samples and detection limits were less than the 
background value with the two exceptions noted above, thallium is not retained as a COPC. 

E-1.2.24 Titanium 

Titanium analytical results were obtained only from samples collected in reach LA-5. Results of the 
statistical testing (Table E1-1} suggest there are no significant differences between these LA-5 data and 
sediment background data. A review of the data plotted by reach (Figure E1-24a) and versus aluminum 
(Figure E1-24b) confirms these results. Thus, titanium is not retained as a COPC. 

E-1.2.25 Uranium 

Uranium results were obtained by two analytical methods from samples collected in reach LA-5. One 
method produced an estimate of the "total uranium" in the sample, and the other produced an estimate of 
the "leachable uranium" (which will be referred to as "uranium"). Each type of uranium has a relevant 
sediment background data set for comparison. Statistical testing shows no difference between uranium 
reach results and background data. A review of uranium data plotted by reach (Figure E1-25a) and 
versus aluminum (Figure E1-25b} confirms these results. Results of the statistical testing (Table E1-1) 
suggest that LA-5 total uranium results are not different from background data. Total uranium data plotted 
by reach (Figure E1-25c) and versus aluminum (Figure E1-25d) confirms these results. Thus, neither 
uranium nor total uranium are identified as COPCs. 
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Figure E1-19b. Scatter plot for potassium versus aluminum. 
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Figure E1-18b. Scatter plot for nickel versus aluminum. 
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Figure E1-17a. Box plot for mercury. 

0.040- • 

0.035- • • 

Ci 0.030- • • • 
~ • 
C) . 
E 
~ 0.025- • • 
::I 
(..) ,._ 

~ 0.020- + •••• .. •••• • ••• • . .. 
0.015- • . 

• 
0.010 I I I I I I 

0 2000 4000 6000 800010000 1400 
Aluminum (mg/kg) 

Figure E1·17b. Scatter plot for mercury versus aluminum. 
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Figure E1·16a. Box plot for manganese. 
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Figure E1-16b. Scatter plot for manganese versus aluminum. 
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E-1.2.14 Lead 

Results of the statistical testing (Table E1-1} suggest there are no significant differences between reach 
data and background data. A review of the data plotted by reach (Figure E1-14a) shows that two samples 
from reach LA-4 and a single sample from reach LA-5 could be viewed as outlier results, and one sample 
from each reach exceeds the background value. The lead versus aluminum scatter plot (Figure E1-14b) 
suggests that five samples from reach LA-4 and one sample from LA-5 could have elevated lead given 
the aluminum concentration measured in these samples. In addition, lead was identified as a COPC in 
both upper Los Alamos Canyon and Pueblo Canyon. Thus, lead is retained as a COPC. 

E-1.2.15 Magnesium 

Results of the statistical testing (Table E1-1} suggest that reach LA-5 results are elevated relative to 
background data. A review of the data plotted by reach (Figure E1-15a) and versus aluminum (Figure 
E1-15b} confirms these results and also seems to suggest that three sample results for reach LA-4 are 
also elevated relative to background data. Because of the statistical difference between LA-5 data and 
background data and the observation of three elevated LA-4 sample results, magnesium is retained as t3. 

COPC. 

E-1.2.16 Manganese 

Results of the statistical testing (Table E 1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-16a) and versus 
aluminum (Figure E1-16b) confirms these results. Thus, manganese is not retained as a COPC. 

E-1.2.17 Mercury 

Mercury was not usually detected in the reach samples or background samples; thus, statistical testing is 
not appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-17a) and the correlation of the nondetected values to aluminum (Figure E1-17b). Because no 
detected sample results or detection limits are greater than the mercury background value of 0.1 mg/kg, 
mercury is not retained as a COPC. 

E-1.2.18 Nickel 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-18a) and versus 
aluminum (Figure E1-18b) confirms these results. Thus, nickel is not retained as a COPC. 

E-1.2.19 Potassium 

Results of the statistical testing (Table E1-1) suggest that reach LA-5 results are elevated relative to 
background data. A review of the data plotted by reach (Figure E1-19a) and versus aluminum (Figure 
E1-19b) confirms these results and also suggests that one sample result from reach LA-4 is elevated 
relative to background data. Because of the statistical difference between LA-5 data and background data 
and the observation of one elevated LA-4 sample result, potassium is retained as a COPC. 
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Figure E1-13a. Box plot for iron. 
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Figure E1-13b. Scatter plot for iron versus aluminum. 
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Figure E1-12a. Box plot for cyanide. 
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Figure E1-12b. Scatter plot for cyanide versus aluminum. 
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Figure E1-11a. Box plot for copper. 
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Figure E1-11b. Scatter plot for copper versus aluminum. 
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Figure E1-9a. Box plot for chromium. 
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Figure E1-8b. Scatter plot for calcium versus aluminum. 
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E-1.2.8 Calcium 

Results of the statistical testing (Table E1-1) suggest that reach LA-5 results are elevated relative to 
background data. A review of the data plotted by reach (Figure E1-8a) and versus aluminum (Figure 
E 1-8b) confirms these results and also suggests that two sample results for reach LA-4 are elevated 
relative to background data. Because of the statistical difference between LA-5 data and background data 
and the observation of two sample results above the background value in LA-4, calcium is retained as a 
COPC. 

E-1.2.9 Chromium, Total 

Results of the statistical testing (Table E 1-1) suggest total chromium sample results are not different from 
background data. A review of the data plotted by reach (Figure E1-9a) confirms these results. The total 
chromium versus aluminum scatter plot (Figure E1-9b) suggests that three samples in reach LA-5 could 
have elevated total chromium given the aluminum concentration measured in these samples. However, 
chromium is not retained as a COPC because the box plots and statistical testing suggest that total 
chromium concentrations are not different from background concentrations. 

E-1.2.10 Cobalt 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-10a) confirms these 
results. The cobalt versus aluminum scatter plot (Figure E1-10b) suggest that one sample in reach LA-4 
could have elevated cobalt given the aluminum concentration measured in this sample. However, cobalt 
is not retained as a COPC because the box plots and statistical testing suggest that cobalt concentrations 
are not different from background concentrations. 

E-1.2.11 Copper 

Results of the statistical testing (Table E 1-1) suggest there are significant differences between reach LA-4 
data and background data. A review of the data plotted by reach (Figure E1-11 a) and versus aluminum 
(Figure E1-11b) confirms these results but also shows that the overall magnitude of most background 
exceedances is small. In addition, copper was identified as a COPC in both upper Los Alamos Canyon 
and Pueblo Canyon. Thus, copper is retained as a COPC. 

E-1.2.12 Cyanide, Total 

Total cyanide analytical results were obtained from samples collected from reach LA-5. Results of the 
statistical testing (Table E1·1) suggest there are no differences between the reach data and sediment 
background data. A review of the data plotted by reach (Figure E1-12a) and versus aluminum (Figure 
E1-12b) confirms these results. Thus, total cyanide is not retained as a COPC. 

E-1.2.13 Iron 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-13a) and versus 
aluminum (Figure E1-13b) confirms these results. Because the box plots and statistical testing suggest 
that iron concentrations are not different from background concentrations, iron is not retained as a COPC. 
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Figure E1-7b. Scatter plot for cadmium versus aluminum. 
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Figure E1-6a. Box plot for boron. 
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Figure E1-6b. Scatter plot for boron versus aluminum. 
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Figure E1-5a. Box plot for beryllium. 
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Figure E1-5b. Scatter plot for beryllium versus aluminum. 
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Figure E1-4a. Box plot for barium. 
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Figure E1-4b. Scatter plot for barium versus aluminum. 
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Figure E1-3a. Box plot for arsenic. 
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Figure E1-3b. Scatter plot for arsenic versus aluminum. 
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box plots or scatter plot. Because some detection limits are greater than the antimony background value, 
antimony is retained as a COPC. There are some samples with detection limits less than the background 
value. Based on the lack of detected antimony sample results for any Los Alamos Canyon or Pueblo 
Canyon sediment sample, there is no evidence for significant releases of antimony into streams in the 
Los Alamos Canyon watershed. 

E-1.2.3 Arsenic 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-3a) and versus 
aluminum (Figure E1-3b) confirms these results. Thus, arsenic is not retained as a COPC. 

E-1.2.4 Barium 

Results of the statistical testing (Table E1-1) suggest there are no significant differences between the 
reach data and sediment background data. A review of the data plotted by reach (Figure E 1-4a) confirms 
these results. The barium versus aluminum scatter plot (Figure E1-4b) suggests that several samples in 
reaches LA-4 or LA-5 could have elevated barium given the aluminum concentration measured in these 
samples. However, barium is not retained as a COPC because the box plots and statistical testing 
suggest that barium concentrations are not different from background concentrations. 

E-1.2.5 Beryllium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-5a) confirms these 
results. The beryllium versus aluminum scatter plot (Figure E1-5b) suggests that three samples in reach 
LA-4 could have elevated beryllium given the aluminum concentration measured in these samples. 
However, beryllium is not retained as a COPC because the box plots and statistical testing suggest that 
beryllium concentrations are not different from background concentrations. 

E-1.2.6 Boron 

Boron analytical results were obtained from samples collected in reach LA-5. Results of the statistical 
testing (Table E1-1) suggest that reach LA-5 sample results are elevated relative to background data. A 
review of the data plotted by reach (Figure E1-6a) and versus aluminum (Figure E1-6b) confirms these 
results. In addition, one boron result from LA-5 is more than 50% greater than the background value. 
Thus, boron is retained as a COPC. 

E-1.2.7 Cadmium 

Cadmium was not usually detected in the reach samples or background samples; thus, statistical testing 
is not appropriate. The statistical plots show the range of detected and nondetected values by reach 
(Figure E1-7a) and the correlation of the mostly nondetected values to aluminum (Figure E1-7b). It is 
important to recognize that the apparently elevated sample results in reach LA-4 are all nondetected 
values. Because some detected sample results and detection limits are greater than the cadmium 
background value of 0.4 mg/kg, cadmium is retained as a COPC. 
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Figure E1-2b. Scatter plot for antimony versus aluminum. 
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Figure E1·1. Box plot for aluminum. 
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TABLE E1-1 

SUMMARY OF THE P-VALUES FROM THE GEHAN STATISTICAL TESTING 

Analyte Reach LA-4 Reach LA-5 

Aluminum >0.999 0.5 

Antimony no background data N.A! 

Arsenic 0.978 0.996 

Barium 0.753 0.074 

Beryllium 0.942 0.963 

Boron no reach data 0.044b 

Cadmium N/Ac N/A 

Calcium 0.068 0.007 

Chromium, total >0.999 0.071 

Cobalt 0.602 0.589 

Copper 0.042 0.326 

Cyanide, total N.A. 0.996 

Iron >0.999 0.455 

Lead 0.088 0.448 

Magnesium 0.505 0.045 

Manganese 0.996 0.965 

Mercury N/A N/A 

Nickel 0.995 0.261 

Potassium 0.999 0.047 

Selenium N/A N/A 

Silver N/A N/A 

Sodium 0.858 0.001 

Thallium no background data no background data 

Titanium N.A. 0.078 

Uranium, total N.A. 0.389 

Uranium N.A. 0.970 

Vanadium 0.997 0.035 

Zinc 0.998 0.786 

a. N.A. =not available (no data for this analyte in this reach) 

b. Balded values indicate that reach sample results are significantly greater than background values. 

c. N/A = not applicable (statistical tests are not appropriate because of the high frequency of nondetected values) 
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Statistical Analyses Appendix E 

background data. The Gehan test pools site and background data into one aggregate set and determines 
whether the average rank of site data is greater than that of the background data. The Gehan test is most 
sensitive to detecting cases where most of the reach data are greater than the average or median value 
observed in the background data. More discussion of these tests is contained in Ryti et al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) indicates 
that reach data are greater than background data, whereas a p-value approaching 1 indicates no 
difference between reach data and background data. If a p-value is less than some small probability 
(0.05), then there is some reason to suspect that the reach statistical distribution may be elevated above 
the background distribution; otherwise, no difference is indicated. 

E-1.1.3 lnterelement Correlations 

One way to evaluate the applicability of Laboratory-wide background sediment data to reach sediment 
data is to evaluate the data through interelement correlations. Typically, there are significant correlations 
between major elements (aluminum, iron, and potassium) and trace elements (arsenic, beryllium, copper, 
nickel, vanadium, and zinc). The correlations are presented and the geochemical basis is discussed in 
Natural Background Geochemistry and Statistical Analysis of Selected Soil Profiles, Sediments, and 
Bandelier Tuff, Los Alamos, New Mexico (Longmire et al. 1995, 52227). For most inorganic chemicals, 
these strong correlations result in a consistent ratio of trace to major elements. A significantly elevated 
ratio of a given trace element to a major element can be used to indicate a release of that trace element. 
Scatter plots of trace elements to major elements are one way to visually display the ratios for 
background and reach data. Scatter plots of all inorganic chemicals versus aluminum are presented as a 
graphical assessment of the similarity between the reach data and the Laboratory-wide sediment 
background data. These plots show three groups of data: the Laboratory sediment background data, 
reach LA-4 data, and reach LA-5 data. Aluminum was selected as the major element for these plots for 
two reasons. First, knowledge of Laboratory releases (see Section 1.3.2) have not implicated aluminum 
as a possible Laboratory contaminant. Second, the results of statistical testing of the lower Los Alamos 
Canyon sediment data also suggest no evidence for aluminum concentrations to be shifted above 
background values (see Section E-1.2.1 ). 

E-1.2 Results 

The results of the statistical analyses are presented for each inorganic chemical, which includes discussion 
of statistical tests that compare sample results from each reach with sediment background data. 

E-1.2.1 Aluminum 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-1) confirms these 
results. Thus, aluminum is not retained as a chemical of potential concern (COPC). 

E-1.2.2 Antimony 

There are no antimony detects in reach LA-4; thus, statistical testing is not appropriate. The statistical 
plots show the range of the nondetected values by reach (Figure E1-2a) and the correlation of the 
nondetected values to aluminum (Figure E1-2b). Note that antimony sample results for reach LA-5 were 
rejected because of a serious quality control deficiency (Appendix C-2.0), and thus are not shown on the 

September 1998 E-2 Lower Los Alamos Canyon Reach Report 



Appendix E Statistical Analyses 

APPENDIX E STATISTICAL ANALYSES 

E-1.0 STATISTICAL EVALUATIONS OF INORGANIC CHEMICAL DATA 

The objective of this section is to present detailed statistical and graphical analyses that compare 
inorganic chemical data from the lower Los Alamos Canyon reaches with Laboratory background data 
from sediments. These analyses are used to determine whether the reach data show evidence of 
contaminant releases through a systematic increase in concentration of one or more analytes over 
concentrations observed in the background data. 

E-1.1 Methods 

Three types of analyses were used to evaluate the concentrations of inorganic chemicals in the reach 
samples as compared with background data. The first type of analyses are graphical comparisons of 
reach and background sample results. Second, the results of formal statistical testing are presented. 
Third, relationships of inorganic chemicals to concentration of aluminum are graphically presented. Each 
of these methods is discussed below in more detail. 

E-1.1.1 Comparisons of Inorganic Chemical Data by Reach 

These comparisons use graphical displays called "box plots," which show the actual values for each 
inorganic chemical. The ends of each box represent the "interquartile" range of the data distribution, which 
is specified by the 25th percentile and 75th percentile of the data distribution. The horizontal line within 
each box is the median (50th percentile) of the data distribution. The horizontal line below each box 
represents the 1Oth percentile, and the horizontal line above each box represents the 90th percentile. 
Thus, each box indicates concentration values for the central half of the data, and concentration shifts can 
be readily assessed by comparing the boxes. If most of the data are represented by a single concentration 
value (usually the detection limit), the box is reduced to a single line. The horizontal line drawn across all 
the data groups represents the overall mean of all data (both reach data and background data). 

To the right of each box plot is another statistical graphic of the same data. This plot is known as a 
"normal quantile" plot that facilitates the interpretation of the statistical distribution of the data. For 
example, if the data originate from a normal statistical distribution, then the data (plotted as one of three 
symbols) will fall on a line. The normal quantile plot presents two types of information for each data group. 
A line is presented for each data group that is calculated based on the observed mean and standard 
deviation of the data. Also the actual sample results are plotted on the normal quantile scale, and line 
segments connect each result. 

In these statistical plots a different symbol is used for the laboratory results for each reach and for the 
background data (BKG), and the symbols are used consistently in all statistical plots in this section. 
Background data are represented by a filled square, reach LA-4 data by a plus symbol, and reach LA-5 
data by an "x." 

E-1.1.2 Statistical Testing 

Because the data for these inorganic chemicals do not appear to typically satisfy conditions of statistical 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan test was 
used for statistical testing. The purpose of this test is to detect whether the reach data show evidence of a 
release of any analyte through a systematic increase in concentration over that observed in the 
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TABLE 04-2 

ANALYTICAL RESUL IS FOR RAOIONUCLIOE COPCs IN THE LOWER LOS ALAMOS CANYON REACHES8 

Reach or Sample Location Geomorphic Sediment Depth Cesium-134b 
Sub reach ID ID Unit Facies (in.) (pCi/g) 

LA-4 West 04LA-97-0171 LA-0123 f1 Overbank 0-10 NAC 
LA-4 West 04LA-97·0179 LA-0127 c1 Overbank 0-4.5 NA 
LA-4 East 04LA-97 ·0 195 LA-0133 c1 Channel 0-2 NA 
LA-5 04LA-96·0176 LA-0033 c1 Channel 0-4 0.24 

a. Data for americlum-241; ceslum-137; plutonlum-238; and plutonlum-239,240 are In Section 3.3. 

b. Results for ceslum-134 and europlum-152 are shown only for those samples with detects for one of these analytes. 

c. NA = not analyzed 

d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitatlon limit or detection limit. 
----- --·-- -

TABLE 04-3 

ANALYTICAL RESUL IS FOR ORGANIC COPCs IN THE LOWER LOS ALAMOS CANYON REACHES8 

Reach or Sample Location Geomorphic Sediment Depth 
Subreach ID ID Unit Facies (ln.) Aldrin 

LA-4 West 04LA-97-0552 LA-0124 f1b Overbank 0-6 0.002 (U)b 

LA-4 West 04LA-97-0554 LA-0125 c3 Overbank 27.5-36 0.002 (U) 

LA-4 East 04LA-97-0514 LA-0208 c3 Channel 25.5-35.5 0.0017 (U) 

LA-4 East 04LA-97-0526 LA-0212 c2 Overbank Q-6.5 0.0019 (U) 

LA-4 East 04LA-97-0538 LA-0212 c2 Channel 6.5-23.5 0.0017 (U) 

LA-4 East 04LA-97-0553 LA-0133 c1 Channel 0-2 0.0025 (U) 

LA-4 East 04LA-97-0560 LA-0137 c1 Overbank 0-4 0.0022 (U) 

LA-5 04LA-96-0160 LA-0032 c3 Overbank 0-3 0.00117 
. 

LA-5 04LA·96-0161 LA-0033 c1 Channel 0-4 0.00067 (U) 

LA-5 04LA-96·0162 LA-0034 f1 Overbank 0-4 0.000671 (U) 

LA-5 04LA-96·0163 LA-0035 f1 Overbank 0-4 0.000671 (U) 

LA·5 04LA·96·0 164 LA-0036 c2 Overbank Q-3 0.00067 (U) 

LA·5 04LA-96·0 165 LA-0037 c1 Channel Q-3 0.00067 (U) 
LA-5 04LA-96-0 166 LA-0038 f1 Overbank 0-2 0.000673 (U) 

a. mglkg 

b. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantltatlon limit or detection limit. 

Europium-1ST 
(pCi/g) 

0.349 
0.408 
0.248 
0.26 (U)d 

4,4'-DDT 

0.004 (U) 

0.0051 

0.0035 (U) 

0.0039 (U) 

0.0034 (U) 

0.005 (U) 

0.0044 (U) 

0.000671 (U) 

0.00067 (U) 

0.000671 (U) 

0.000671 (U) 

0.00067 (U) 

0.00067 (U) 

0.000673 (U) 
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TABLE 04-1 

ANALYTICAL RESULTS FOR INORGANIC COPCS IN THE LOWER LOS ALAMOS CANYON REACHES" 

G) 

~ 
(/);Q 

~ 
)lo 

;c: .., 
(/) .... 3 3" 0 0 0 "' 0 (/) 

6-11: 0 =li' a IJI "' <CI "' 0 

"' 0.. "' 0 
,... liT 0 zg. 6~ -g -a ;a. .e~ 3 

0 
3 n "0 "' ::> 

"' 0.. c_ a ;:· 1 "' 1: "' ;:· 
0 ::r 0 ;:· 0.. no iD (';" .... ::> ::> 3 ;:· ;:· 3 :;r-. ::> "' -< 3 3 c n 3 

::> i" :::0: 

LA-4West 04LA-97 -0221 LA-0122 c3 Overbank 14-17.5 5.3 (U)• NN 0.53 (U) 1830 6.5 11.1 (J)" 848 510 475 

LA-4 West 04LA-97-0222 LA-0125 c3 Overbank 27.5-36 4.9 (U) NA 0.49 (U) 2220 8.4 31.6 (J) 896 620 777 

LA-4 West 04LA-97 -0223 LA-0128 c3 Overbank 8-12 4.7 (U) NA 0.47 (U) 1380 9.5 31.6 (J) 567 504 543 

LA-4 West 04LA-97-0224 LA-0129 c3 Overbank 8-15.5 5.0 (U) NA 0.5 (U) 2250 5.9 16.5 (J) 872 771 538 

LA-4West 04LA-97-0552 LA-0124 f1b Overbank Q-6 0.82 (U) NA 0.07 7410 10 18.4 1580 1860 (J) 106 (J) 

LA-4 East 04LA-97-0225 LA-0132 c3 Overbank 23.5-28.5 4.9 (U) NA 0.49 (U) 1170 3.1 4.2 (J) 709 395 501 

LA-4 East 04LA-97-0227 LA-0135 c3 (f1?) Overbank 9-20 4.6 (U) NA 0.46 (U) 2210 4.84 13.2 (J) 795 541 478 

LA-4 East 04LA-97-0228 LA-0137 c1 Overbank Q-4 4.3(U) NA 0.43 (U) 3950 10.8 9.8 (J) 1380 806 572 

LA-4 East 04LA-97-0514 LA-0208 c3 Channel 25.5-35.5 0.71 (U) NA 0.04(U) 770 4.9 6.5 547 399 (J) 80.6 (J) 

LA-4 East 04LA-97-0526 LA-0212 c2 Overbank Q-6.5 0.9 (U) NA 0.05 (U) 6980 10 11.9 1940 1530 (J) 309 (J) 

LA-4 East 04LA-97 -0538 LA-0212 c2 Channel 6.5-23.5 0.7 (U) NA 0.04 (U) 1597 2.6 5.1 316 256 (J) 57.1 (J) 

LA-4 East 04LA-97 -0553 LA-0133 c1 Channel Q-2 J.1 (U) NA 0.06 (U) 2470 2.5 4.7 986 694 (J) 134 (J) 

LA-5 04LA-96-0175 LA-0032 c3 Overbank Q-3 (R)I 3.3 0.2(U) 3440 5.9 26.2 1580 2120 1430 (J) 

LA-5 04LA-96-0176 LA-0033 c1 Channel Q-4 (A) 1.2 (U) 0.2 (U) 1320 2.2 5.1 600 556 497 (J) 

LA-5 04LA-96-0 177 LA-0034 11 Overbank Q-4 (R) 2.5 0.2 (U) :3830 5.4 8.8 1780 2260 1530 (J) 

LA-5 04LA-96-0178 LA-0035 f1 Overbank Q-4 (R) 2.4 0.2 (U) 3320 5 9.8 1560 2020 1360 (J) 
-

LA-5 04LA-96-0 179 LA-0036 c2 Overbank Q-3 (R) 2.2 0.2 (U) 3220 5.2 9 1480 1840 1180 (J) 

LA-5 04LA-96-0180 LA-0037 c1 Channel Q-3 (R) 1.2 (U) 0.2 (U) 1380 2.8 4 658 1020 966 (J) 

LA-5 04LA-96-0181 LA-0038 f1 Overbank Q-2 (R) 6.8 0.2 (U) 4910 5.8 9.5 1590 2880 875 (J) 

a. mglkg 

b. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

c. NA = not analyzed 

d. J =The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected lor that analysis. 

e. UJ = The analyte was analyzed lor but not detected. Reported value is an estimate of the sample-specific quantitation limit or detection limit. 

I. R =The sample results are rejected because of serious deficiencies in the ability to analyze the sample and meet quality control criteria; presence or absence cannot be verified. 
---- -
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0.27 (UJ) 6.2 

0.26 (UJ) 8.6 

0.24 (J) 6.3 

0.63 (U) 9.7 

0.18(UJ) 5.8 

0.24 (UJ) 7.01 (U) 

0.22 (UJ) 10.1 

0.54(U) 6.3 

0.69 (U) 13.1 

0.53 (U) 3.5 

0.83(U) 6.4 

0.4 13.9 

0.3 (U) 6.5 

0.7 (U) 18.8 

0.37 16.4 
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0.74 (U) 20.6 
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Analytical Suites and Results Appendix D 

D-4.0 ANALYTICAL RESULTS FOR LOWER LOS ALAMOS CANYON COPCs 

Tables 04-1 through 04-3 present analytical results for the analytes identified as chemicals of potential 
concern (COPCs) in the lower Los Alamos Canyon reaches, except for the key radionuclides, which are 
presented in Section 3.3. The data qualifiers are discussed in Appendix C. 
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Appendix D Analytical Suites and Results 

TABLE 03-3 (continued) 

SUMMARY OF ORGANIC CHEMICAL ANALYSES 
FAOMLOWERLOSALAMOSCANYONREACHES 

Nondetects 

Tech Analyte Total Min Max 
Code Name Count Count (mglkg) (mglkg) 

SEMI Hexachlorocyclopentadiene 7 7 0.33 0.67 

SEMI Hexachloroethane 7 7 0.33 0.67 

SEMI lndeno(1 ,2,3-cd)pyrene 
I 

7 7 0.33 0.67 

SEMI lsophorone 7 7 0.33 0.67 

SEMI 2-Methylnaphthalene 7 7 0.33 0.67 

SEMI 2-Methylphenol 7 7 0.33 0.67 

SEMI 4-Methylphenol 7 7 0.33 0.67 

SEMI Naphthalene 7 I 7 I 0.33 0.67 ! 

SEMI 2-Nitroaniline 7 7 1.6 3.2 

SEMI 3-Nitroaniline 7 7 1.6 3.2 

SEMI 4-Nitroaniline 7 7 0.6 1.2 

SEMI Nitrobenzene 7 7 0.33 0.67 

SEMI 2-Nitrophenol 7 7 0.33 0.67 

SEMI 4-Nitrophenol 7 •J ,, 7 1.6 3.2 

SEMI N-Nitroso-di-n-propylamine 7 7 0.33 0.67 I 

SEMI N-Nitrosodimethylamine 7 7 0.33 0.67 

SEMI N-Nitrosodiphenylamine 7 7 0.33 0.67 

SEMI 2,2'-0xybis( 1-chloropropane) 7 7 0.33 0.67 

SEMI Pentachlorophenol 7 7 1.6 3.2 

SEMI Phenanthrene 7 7 0.33 0.67 

SEMI Phenol 7 7 0.33 0.67 

SEMI Pyrene 7 7 0.33 0.67 

SEMI 1 ,2,4-Trichlorobenzene 7 7 0.33 0.67 

SEMI 2,4,5-T richlorophenol 7 7 1.6 3.2 

SEMI 2,4,6-Trichlorophenol 7 7 0.33 0.67 

TOC Carbon, total organic 7 N/A N/A N/A 

*NIA =not applicable 
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Detects 

Min Max 
Count (mglkg) (mglkg) 

NtA• N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A NIA NIA 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

7 787 11500 
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Analytical Suites and Results 

TABLE 03-3 (continued) 

SUMMARY OF ORGANIC CHEMICAL ANALYSES 
FROM LOWER LOS ALAMOS CANYON REACHES 

Nondetects 

Tech Analyte Total Min Max 
Code Name Count Count (mglkg) (mglkg) 

SEMI Benzo(b )fluoranthene 7 7 0.33 0.67 

SEMI Benzo(g,h,i)perylene 7 7 0.33 0.67 

SEMI Benzo(k)fluoranthene 7 7 0.33 I 0.67 

SEMI Benzoic acid 7 7 3.3 6.7 

SEMI Benzyl alcohol 7 7 1.3 2.6 

SEMI Bis(2-chloroethoxy)methane 7 7 0.33 0.67 

SEMI Bis(2-chloroethyl)ether 7 7 0.33 0.67 

SEMI Bis(2-ethylhexyl)phthalate 7 7 I 0.068 0.18 

SEMI 4-Bromophenyl-phenylether 7 7 0.33 I 0.67 

SEMI Butylbenzylphthalate 7 7 0.33 0.67 

SEMI Carbazole I 7 7 0.33 0.67 I 

SEMI 4-Chloro-3-methylphenol 7 7 0.66 1.3 

SEMI 4-Chloroaniline 7 7 1.3 2.6 

SEMI 2-Chloronaphthalene 7 7 0.33 0.67 

SEMI 2-Chlorophenol 7 7 0.33 0.67 

SEMI 4-Chlorophenyl-phenyl ether 7 7 0.33 0.67 

SEMI Chrysene 7 7 0.33 0.67 

SEMI Di-n-butyl phthalate 7 7 0.33 0.67 

SEMI Di-n-octylphthalate 7 7 0.33 0.67 

SEMI Dibenz(a,h)anthracene 7 7 0.33 0.67 

SEMI Dibenzofuran 7• 7 0.33 0.67 

SEMI 1 ,2-Dichlorobenzene 7 7 0.33 0.67 

SEMI 1 ,3-Dichlorobenzene 7 7 0.33 0.67 

SEMI 1 A-Dichlorobenzene 7 7 0.33 0.67 

SEMI 3,3'-Dichlorobenzidine 7 7 0.66 1.3 

SEMI 2,4-Dichlorophenol 7 7 0.33 0.67 

SEMI Diethylphthalate 7 7 0.33 0.67 

SEMI Dimethyl Phthalate 7 7 0.33 0.67 

SEMI 2,4-Dimethylphenol 7 7 0.33 0.67 

SEMI 4,6-Dinitro-2-methylphenol 7 7 1.6 3.2 

SEMI 2,4-0initrophenol 7 7 1.6 3.2 

SEMI 2,4-Dinitrotoluene 7 7 0.33 0.67 

SEMI 2,6-Dinitrotoluene 7 7 0.33 0.67 

SEMI Fluoranthene 7 7 0.33 0.67 

SEMI Fluorene 7 7 0.33 0.67 

SEMI Hexachlorobenzene 7 7 0.33 0.67 

SEMI Hexachlorobutadiene 7 7 0.33 0.67 

•NJA = not applicable 

Appendix D 

Detects 

Min Max 
Count (mglkg) (mglkg) 

NJA• N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A NIA 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
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Appendix D Analytical Suites and Results 

TABLE 03-3 

SUMMARY OF ORGANIC CHEMICAL ANALYSES 
FROMLOWERLOSALAMOSCANYONREACHES 

Nondetects 

Tech Analyte Total Min Max 
Code Name Count Count (mglkg) (mglkg) 

PESTPCB Aldrin 14 13 0.00067 0.0025 

PESTPCB Aroclor-1 016 14 14 0.0134 0.05 

PESTPCB Aroclor-1221 14 14 0.0134 0.099 

PESTPCB Aroclor-1232 14 14 0.0134 0.05 

PESTPCB Aroclor-1242 14 14 0.0134 0.05 

PESTPCB Aroclor-1248 14 14 0.0134 0.05 

PESTPCB Aroclor-1254 I 
I 

14 14 0.0134 0.05 

PESTPCB Aroclor-1260 I 14 14 0.0134 0.05 

PESTPCB a-BHC 14 14 0.00067 0.0025 

PESTPCB ~-BHC 14 14 0.00067 0.0025 

PESTPCB 0-BHC 14 14 0.00067 0.0025 

PESTPCB y-BHC 14 14 0.00067 0.0025 

PESTPCB Chlordane (technical grade) 7 7 0.00335 0.00337 

PESTPCB a-Chlordane 14 14 0.00067 0.0025 

PESTPCB y-Chlordane 14 14 0.00067 0.0025 

PESTPCB 4,4'-DDD 14 14 0.00067 0.005 

PESTPCB 4,4'-DDE 14 14 0.00067 0.005 

PESTPCB 4,4'-DDT 14 13 0.00067 0.005 

PESTPCB Dieldrin 14 14 0.00067 0.005 

PESTPCB Endosulfan I 14 14 0.00067 0.0025 

PESTPCB Endosulfan II 14" 14 0.00067 0.005 

PESTPCB Endosulfan sulfate 14 14 0.00067 0.005 

PESTPCB Endrin 14 14 0.00067 0.005 

PESTPCB Endrin aldehyde 14 14 0.00067 0.005 

PESTPCB Endrin ketone 7 7 0.0034 0.005 

PESTPCB Heptachlor 14 14 0.00067 0.0025 

PESTPCB Heptachlor epoxide 14 14 0.00067 0.0025 

PESTPCB 4,4' -methoxychlor 14 14 0.00067 0.025 

PESTPCB Toxaphene (technical grade) 14 14 0.067 0.25 

SEMI Acenaphthene 7 7 0.33 0.67 

SEMI Acenaphthylene 7 7 0.33 0.67 

SEMI Aniline 7 7 0.33 0.67 

SEMI Anthracene 7 7 0.33 0.67 

SEMI Azobenzene 7 7 0.33 0.67 

SEMI Benz(a)anthracene 7 7 0.33 0.67 

SEMI Benzo(a)pyrene 7 7 0.33 0.67 

*NI A = not applicable 
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Detects 

Min Max 
Count (mglkg) (mglkg) 

1 0.00117 0.00117 

N/A* N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

NIA NIA N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A NIA 

1 0.0051 0.0051 

N/A N/A N/A 

N/A N/A N/A 

N/A NIA NIA 

N/A N/A NIA 

N/A N/A N/A 

N/A N/A N/A 

N/A NIA N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A NIA 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

September 1998 



Analytical Suites and Results Appendix D 

TABLE 03-2 (continued) 

SUMMARY OF RADIONUCLIDE ANALYSES FROM LOWER LOS ALAMOS CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min Max Min Max 
Code Name Count Count (pCi/g) (pCi/g) Count {pCi/g) (pCi/g) 

GSCAN Sodium-22 87 87 -0.169 0.13 N/A* N/A N/A 

GSCAN Strontium-85 47 47 -0.305 0.12 N/A N/A N/A 

GSCAN Thallium-208 47 4 0.12 0.549 43 0.131 0.725 

GSCAN Thorium-227 47 47 -3.614 1.4 N/A N/A N/A 

GSCAN Thorium-234 47 46 -4.71 3.51 1 1.81 1.81 

GSCAN Tin-113 47 40 -0.155 0.12 7 0.052 0.091 

GSCAN Uranium-235 47 47 -0.0422 0.91 N/A N/A N/A 

GSCAN I Yttrium-88 47 45 I -0.1138 0.115 2 0.093 0.174 

GSCAN Zinc-65 47 ' 43 -0.249 0.36 4 0.192 0.338 

H3 Tritium 7 1 0.002 . 0.002 6 0.004 0.012 

ISOPU Plutonium-238 110 82 -0.09 0.04 28 0.015 0.227 

ISOPU Plutonium-239,240 110 6 -0.0066 0.082 104 0.0067 13.8 

ISOTH Thorium-228 7 N/A N/A N/A 7 0.67 1.88 

ISOTH Thorium-230 7 N/A N/A N/A 7 0.69 1.99 

ISOTH Thorium-232 7 N/A N/A N/A 7 0.63 1.n 

I SOU Uranium-234 7 N/A N/A N/A 7 0.63 2 

I SOU Uranium-235 7 7 0.04 0.04 N/A N/A NIA 

I SOU Uranium-238 7 N/A N/A N/A 7 0.63 1.8 

SR90 Strontium-90 28 27 -0.68 0.81 1 12.8 12.8 

*N/A =not applicable 

September 1998 D-14 Lower Los Alamos Canyon Reach Report 



Appendix D Analytical Suites and Results 

TABLE 03·2 

SUMMARY OF RADIONUCLIDE ANALYSES FROM LOWER LOS ALAMOS CANYON REACHES 

Non detects Detects 

Tech Analyte Total Min Max Min Max 
Code Name Count Count {pCi/g) (pCilg) Count (pCi/g) (pCilg) 

AM241 Americium-241 7 5 0.023 0.032 2 0.052 0.065 

GROSSAB Gross alpha radiation 7 N/A" N/A N/A 7 18.75 55.83 

GROSSAB Gross beta radiation 7 N/A N/A N/A 7 24.45 40.07 

GAO SSG Gross gamma radiation 7 N/A N/A N/A 7 N/A NIA 

GSCAN Actinium-228 47 5 0.25 1.85 42 0.306 2.41 

GSCAN Americium-241 87 70 -0.515 0.752 17 0.148 4.64 

GSCAN Annihilation radiation 47 34 -0.199 0.2396 13 0.099 0.263 

GSCAN Barium-140 47 38 -2.04 1.546 9 0.325 3.42 

GSCAN Bismuth-211 47 30 0 2.2 17 0.4 2.34 

GSCAN Bismuth-212 47 46 -1.78 5.31 1 1.79 1.79 

GSCAN Bismuth-214 47 5 0.25 1.09 42 0.196 1.71 

GSCAN Cadmium-109 47 27 -0.618 3.93 20 1.64 5.07 

GSCAN Cerium-139 47 45 -0.063 0.09 2 0.042 0.058 

GSCAN Cerium-144 87 83 -5.79 1.53 4 0.252 0.404 

GSCAN Cesium-134 47 46 -0.194 0.12 1 0.24 0.24 

GSCAN Cesium-137 87 28 -0.045 1.55 59 0.106 4.65 

GSCAN Cobalt-57 87 86 -0.041 0.11 1 0.054 0.054 

GSCAN Cobalt-GO 87 87 -0.175 0.16 N/A N/A N/A 

GSCAN Europium-152 87 84 -0.734 0.467 3 0.248 0.408 

GSCAN lodine-129 23 23 -0.386 0.377 N/A N/A N/A 

GSCAN Lanthanum-140 47 33 -247 139 14 4.45 80.5 

GSCAN Lead-210 7 7 1.38 1.92 N/A N/A NIA 

GSCAN Lead-211 47 44 -1.48 2.72 3 0.657 1.86 

GSCAN Lead-212 47 1 1.31 1.31 46 0.53 2.07 

GSCAN Lead-214 47 3 0.24 1.22 44 0.3 1.76 

GSCAN Manganese-54 47 46 -0.096 0.08 1 0.134 0.134 

GSCAN Mercury-203 47 47 -0.174 0.11 N/A N/A NIA 

GSCAN Neptunium-237 87 81 -0.802 1.524 6 0.456 1.99 

GSCAN Potassium-40 87 1 26.7 26.7 86 17.5 33.9 

GSCAN Protactinium-231 47 30 -1.66 4.45 17 1.5 4.12 

GSCAN Protactinium-233 47 42 -0.095 0.19 5 0.02 0.217 

GSCAN Protactinium-234M 47 46 -18.1 17 1 32.04 32.04 

GSCAN Radium-223 47 45 -1.65 1.57 2 1.24 1.26 

GSCAN Radium-224 47 22 -12.7 2.99 25 0.792 4.22 

GSCAN Radium-226 47 15 0.426 3.53 32 0.891 5.35 

GSCAN Radon-219 47 40 -1.78 1.39 7 0.644 1.19 

GSCAN Ruthenium-1 06 87 87 -0.79 1.11 N/A N/A N/A 

GSCAN Selenium-75 47 44 -0.087 0.13 3 0.058 0.103 

*NJA =not applicable 
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Analytical Suites and Results Appendix D 

D-3.0 SUMMARY OF LOWER LOS ALAMOS CANYON ANALYSES 

Tables 03-1 through 03-3 present summaries of the inorganic chemical, radionuclide, and organic 
chemical analyses for samples from the lower Los Alamos Canyon reaches. These tables show the 
number of samples, detection frequency, and concentration range for each analyte. 

Analyte 
Name 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium, total 

Cobalt 

Copper 

Cyanide, total 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Titanium 

Uranium 

Uranium, total 

Vanadium 

Zinc 

•NJA =not applicable 

September 1998 

TABLE 03-1 

SUMMARY OF INORGANIC CHEMICAL ANALYSES 
FROMLOWERLOSALAMOSCANYONREACHES 

Nondetects 

Total Min Max 
Count Count (mglkg) (mglkg) Count 

19 N/A' N/A N/A 19 

12 12 0.7 5.3 N/A 

19 7 0.92 1.8 12 

19 N/A N/A N/A 19 

19 7 0.39 1.3 12 

7 2 1.2 1.2 5 

19 18 0.04 0.53 1 

19 N/A N/A N/A 19 

19 2 1.7 2.6 17 

19 N/A N/A N/A 19 

19 N/A N/A N/A 19 

7 5 0.15 0.15 2 

19 N/A N/A N/A 19 

19 N/A N/A N/A 19 

19 N/A N/A N/A 19 

19 N/A N/A N/A 19 

19 12 0.011 0.03 7 

19 1 1.6 1.6 18 

19 N/A N/A N/A 19 

19 17 0.18 0.83 2 

19 18 0.1 0.53 1 

19 N/A N/A N/A 19 

19 19 0.18 0.88 N/A 

7 N/A N/A N/A 7 

7 1 0.1 0.1 6 

7 N/A N/A N/A 7 

19 1 7.01 7.01 18 

19 N/A N/A N/A 19 

Detects 

Min Max 
(mglkg) (mglkg) 

999 7590 

N/A N/A 

0.5 2.9 

14 104 

0.15 0.6 

2.2 6.8 

0.07 0.07 

597 7410 

1.9 9.4 

0.52 4.4 

2.2 10.8 

0.15 0.3 

3030 10200 

4 31.6 

316 1940 

116 364 

0.014 0.04 

2.1 7.1 

256 2880 

0.37 0.4 

0.64 0.64 

57.1 1530 

NIA N/A 

133 394 

0.15 0.51 

1.9 5.4 

3.5 20.6 

14.1 38.4 

0-12 Lower Los Alamos Canyon Reach Report 



Appendix D Analytical Suites and Results 

TABLE 02-2 

LOWER LOS ALAMOS CANYON 
REQUEST NUMBERS AND ANALYTICAL LABORATORIES 

Request Number Analytical Laboratory 

2185 QST Environmental" 

2252 Rust Geotechb 

3195R Thermo Nutechc 

3521R OST Environmental 

3522R Thermo Nutech 

3523R QST Environmental 

3885R Paragon Analytics, lnc.d 

3886R Paragon Analytics, Inc. 

3887R I Paragon Analytics, Inc. . 
a. OST Environmental laboratory located in Gainesville, Florida; formerly Environmental Science and Engineering (ESE) 

b. Rust Geotech laboratory located in Grand Junction, Colorado 

c. Thermo Nutech laboratory located in Oak Ridge, Tennessee 

d. Paragon Analytics, Inc., laboratory located in Fort Collins, Colorado; formerly AT! laboratory 

Lower Los Alamos Canyon Reach Report 0-11 September 1998 
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TABLE 02-1 ·(continued) 

LOWER LOS ALAMOS CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 
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TABLE 02-1 (continued) 

LOWER LOS ALAMOS CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 
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TABLE 02-1 (continued) 

LOWER LOS ALAMOS CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 
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LOWER LOS ALAMOS CANYON SAMPLES, ANAL VIE SUITES, AND REQUEST NUMBERS 
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c3 Channel LA-4 West 1 3521R 3521R 

11 Overbank LA-4 West 1 3521R 3521R 

11b Overbank LA-4 West 1 3521R 3521A 

c3 Overbank LA-4 West 1 3521R 3521R 

c3 Overbank LA-4 West 1 3521R 3521R 

c3 Overbank LA-4 West 1 3521R 3521R 

c3 Channel LA-4 West 1 3521R 3521R 

11 Overbank LA-4 West 1 3521R 3521R 

c1 Overbank LA-4 West 1 3521R 3521A 

c3 Overbank LA-4 West 1 3521R 3521A 

c3 Overbank LA-4 West 1 3521R 3521R 

c3 Overbank LA-4 West 1 3521R 3521R 

c3 Channel LA-4 West 1 3521R 3521A 

c3 Channel LA-4 West 1 3521R 3521A 
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04LA-96-0 160 LA-0032 

04LA-96-0161 LA-0033 

04LA-96-0162 LA-0034 

04LA-96-0163 LA-0035 

04LA-96-0 164 LA-0036 

04LA-96-0 165 LA-0037 

04LA-96-0166 LA-0038 

04LA-96-0175 LA-0032 

04LA-96-0176 LA-0033 

04LA-96-0 177 LA-0034 

04LA-96-0178 LA-0035 

04LA-96-0179 LA-0036 

04LA-96-0 180 LA-0037 

04LA-96-0181 LA-0038 

04LA-97-0011 LA-0077 

04LA-97-0012 LA-0078 

04LA-97-0013 LA-0079 

04LA-97 -0014 LA-0080 

04LA-97 -0015 LA-0081 

04LA-97 -0016 LA-0082 

04LA-97 -0017 LA-0082 

04LA-97-0018 LA-0084 

04LA-97 -0019 LA-0084 

04LA-97 -0020 LA-0038 

04LA-97 -0021 LA-0085 

04LA-97-0022 LA-0085 

04LA-97 -0023 LA-0086 

04LA-97-lL. :;.0087 
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c3 Overbank LA-5 1 2185 2185 2185 2185 2185 2185 2185 2185 2185 

c1 Channel LA-5 1 2185 2185 2185 2185 2185 2185 2185 2185 2185 

f1 Overbank LA-5 1 2185 2185 2185 2185 2185 2185 2185 2185 2185 

f1 Overbank LA-5 1 2185 2185 2185 2185 2185 2185 2185 2185 2185 
··-··--

c2 Overbank LA-5 1 2185 2185 2185 2185 2185 2185 ' 2185 2185 2185 

c1 Channel LA-5 1 2185 2185 2185 2185 2185 2185 2185 2185 2185 

f1 Overbank LA-5 1 2185 2185 2185 2185 2185 2185 2185 2185 2185 

c3 Overbank LA-5 1 2252 2252 2252 2252 2252 2252 2252 2252 2252 

c1 Channel LA-5 1 2252 2252 2252 2252 2252 2252 2252 2252 2252 
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f1 Overbank LA-5 1 2252 2252 2252 2252 2252 2252 2252 2252 2252 
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c2 Channel LA-5 2 3195R 

f2 Overbank LA-5 2 3195R 

f2 Overbank LA-5 2 3195R 

c3 Channel LA-5 2 3195R 

f2 Overbank LA-5 2 3195R 

c3 Overbank LA-5 2 3195R 

c3 Channel LA-5 2 3195R 

f1 Overbank LA-5 2 3195R 

f1 Overbank LA-5 2 3195R 

f1 Overbank LA-5 2 3195R 

c2 Overbank LA-5 2 3195R 

c2 Channel LA-5 2 3195R 

f1 Overbank LA-5 2 3195R 

f1 Overbank LA-5 2 3195R 
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Appendix D Analytical Suites and Results 

0·2.0 ANAL YTE SUITES AND REQUEST NUMBERS 

Table 02-1 presents the analyte suites and request numbers for each sample collected from lower Los 
Alamos Canyon during this investigation. Each request number includes a batch of samples sent to a 
specific off-site analytical laboratorY for a specific suite of analyses, and the request numbers can be 
used to track the original data packages from the off-site analytical laboratories. Table 02-1 also presents 
additional information on each sample including the reach or subreach, location 10, geomorphic unit, and 
sediment facies of the samples. Table 02-2 presents the analytical laboratory that analyzed each request 
number. 

For the full-suite sampling event in reach LA-5, a shipping error resulted in all these samples having two 
different sample 10 numbers and analyses from two different laboratories. The samples were intended to 
be analyzed for radionuclides and inorganic chemicals by Rust Geotech and for organic chemicals by 
OST Environmental, but the samples were mistakenly sent to the OST Environmental analytical 
laboratory for all analyses. After this mistake was realized, the samples were resubmitted to Rust 
Geotech with a different series of sample 10 numbers. In this report sample 10 numbers 04LA-96-0160 
through 04LA-96-0166 are used for the organic chemical analyses, and 04LA-96-0175 through 
04LA-96-0181 are used for the remaining analyses. The analytical data that were received for inorganic 
chemicals and radionuclides for sample ID numbers 04LA-96-0,60 through 04LA-96-0166 were not 
evaluated in the data review in Section 3.1 . 
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Analytical Suites and Results 

TABLE D1-4 

TARGET ANALYTES AND MAXIMUM REQUIRED QUANTITATION LIMITS 
FOR PESTICIDE/PCB ANAL YSESa 

Sediments/Soils~ 
Analyte EQL (J.lg/kg) 

Aldrin 1.65 

a-BHC 1.65 

~-BHC 1.65 

0-BHC 1.65 

y-BHC (lindane) 1.65 

a-Chlordane 1.65 

y-Chlordane 1.65 

4,4'-DDD 3.3 

4,4'-DDE 3.3 

4.4'-DDT 3.3 

Dieldrin 3.3 

Endosulfan I 1.65 

Endosulfan II 3.3 

Endosulfan sulfate 3.3 

Endrin 3.3 

Endrin ketone 3.3 

Endrin aldehyde 3.3 

Heptachlor 1.65 

Heptachlor epoxide 1.65 

Methoxychlor 16.5 

Toxaphene 165 

Aroclor-1016 33 

Aroclor-1221 66 

Aroclor-1232 33 

Aroclor-1242 33 

Aroclor-1248 33 

Aroclor-1254 33 

Aroclor-1260 33 

Appendix D 

a. All analyses were done by EPA contract laboratory program Method OLM01.8 or the equivalent EPA Method 8081. These 
methods are based on solvent extraction, concentration, and gas chromatography/electron capture detection and 
quantitation. 

b. Estimated quantitation limits (EOLs) for the sediment samples are based on no gel permeation chromatography (GPC) 
cleanup being performed. The laboratories' GPC equipment determines the sample-specific EOL based on the volume of 
extract the GPC equipment uses. However, the laboratories are requested, if possible, to report sample-specific EOLs of 
no more than twice the value listed In the table. 
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Appendix D Analytical Suites and Results 

TABLE D1-3 

TARGET ANALYTES AND MAXIMUM REQUIRED QUANTITATION LIMITS 
FOR SVOC ANAL YSESa 

Target Sediment/Soil EQLb Target Sediment/Soil EQLb 
Analyte (mglkg) Analyte (mglkg) 

Acenaphthene 330 4,6-Dinitro-2-methylphenol 1600 

Acenaphthylene 330 2,4-Dinitrotoluene 330 

Aniline 660 2,6-Dinitrotoluene 330 

Anthracene 330 Di-n-octyl phthalate 330 

Azobenzene 660 Bis(2-ethylhexyl)phthalate 330 

Benz(a)anthracene 330 Fluoranthene 330 

Benzoic acid 3300 Fluorene 330 

Benzo(b )fluoranthene 330 Hexachlorobenzene 330 

Benzo(k)fluoranthene i 330 Hexachlorobutadiene 330 

Benzo(g,h,i)perylene 330 Hexachlorocyclopentadiene 330 

Benzo(a)pyrene 330 Hexachloroethane 330 

Benzyl alcohol 1300 lndeno(1 ,2,3-cd)pyrene 330 

Bis(2-chloroethoxy)methane 330 lsophorone 330 

Bis(2-chloroethyl)ether 330 2-M ethyl naphthalene 330 

4-Bromophenyl phenylether 330 2-Methylphenol 330 

Butylbenzylphthalate 330 4-Methylphenol 330 

4-Chloroaniline 1300 Naphthalene 330 

4-Chloro-3-methylphenol 660 2-Nitroaniline 1600 

2-Chloronaphthalene 330 3-Nitroaniline 1600 

2-Chlorophenol 330 4-Nitroaniline 660 

4-Chlorophenyl phenylether 330 Nitrobenzene 330 

Chrysene 330 2-Nitrophenol 330 

Dibenz(a,h)anthracene 330 4-Nitrophenol 1600 

Dibenzofuran 330 N-Nitrosodimethylamine 330 

1 ,2-Dichlorobenzene 330 N-Nitrosodiphenylamine 330 

1 ,3-Dichlorobenzene 330 N-Nitroso-di-n-propylamine 330 

1 A-Dichlorobenzene 330 2,2' -oxybis(1-Chloropropane) 330 

3,3'-Dichlorobenzidine 660 Pentachlorophenol 1600 

2,4-Dichlorophenol 330 Phenanthrene 330 

Diethylphthalate 330 Phenol 330 

Dimethyl phthalate 330 Pyrena 330 

2,4-Dimethylphenol 330 1 ,2,4-Trichlorobenzene 330 

2,4-Dinitrophenol 1600 2,4,5-Trichlorophenol 1600 

Di-n-butylphthalate 330 2,4,6-Trichlorophenol 330 

a. All analyses were done by EPA contract laboratory program Method OLM02.0 or the equivalent EPA Method 8270. These 
methods are based on solvent extraction, concentration, and gas chromatography/mass spectrometry detection and 
quantitation. 

b. Estimated quantitation limits (EQLs) for the sediment samples are based on no gel permeation chromatography (GPC) 
cleanup being performed. The laboratories' GPC equipment determines the sample-specific EOL based on the volume of 
extract the GPC equipment uses. However, the laboratories are requested, if possible, to report sample-specific EOLs of 
no more than twice the value listed in the table. 
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Analytical Suites and Results Appendix D 

TABLE D1-2 

TARGET ANALYTES AND MAXIMUM REQUIRED QUANTITATION LIMITS 
FOR RADIOCHEMICAL ANALYSES 

Sediment/Soil EPA 
EQL Preparation Method Analytical 

Analyte (pCilg) (if applicable) Technique• 

Gross alpha/beta 10.0 Gas-proportional 

Strontium-90b 2.0 Gas-proportional 

Americium-241 0.1 Alpha spectroscopy 

Plutonium-238; -239,240 0.1 Alpha spectroscopy 

Thorium-228, -230, -232 0.1 Alpha spectroscopy and ICPMSc·FIAd 

Uranium-234, -235, -238 0.1 Alpha spectroscopy and ICPMS-FIA 

Tritium 300 pCi/L Liquid scintillation 

Gamma-emitting isotopes• Am-241: 1 Gamma spectroscopy 
Cs-137: 1 
Pb-210: 2 
Ra-226: 1 
Th-234: 1 

Total and extractable uranium 0.5 mg/kg EPA SW-846 200.8/3050 ICPMS 

a. The Los Alamos National Laboratory methods tor these analytes are contained in Health and Environmental Chemistry: 
Analytical Techniques, Data Management, and Quality Assurance (LANL 1993, 31793). 

b. It may be presumed that strontium-89 is not present. 

c. ICPMS =inductively coupled plasma mass spectrometry 

d. FIA = flame ionization analysis 

e. Estimated quantitation limits (EOLs) are not specified tor the other 41 gamma-emitting isotopes commonly analyzed; they 
are determined on a case-specific basis. 

September 1998 D-2 Lower Los Alamos Canyon Reach Report 



Appendix D Analytical Suites and Results 

APPENDIX D ANALYTICAL SUITES AND RESULTS 

D-1.0 TARGET ANALYTES AND DETECTION LIMITS 

Tables 01-1 through 01-4 include the maximum required detection limits or quantitation limits in 
accordance with the Environmental Restoration Project analytical services statement of work for contract 
laboratories (LANL 1995, 49738) and the Quality Assurance Project Plan Requirements for Sampling and 
Analysis (LANL 1996, 54609). In most cases, the limits for the analytes were significantly lower than the 
detection or quantitation limits reported in these tables. The sample-specific detection or quantitation 
limits for each analyte are accessible in the Facility for Information Management, Analysis, and Display 
(FIMAD) database. In addition, summary tables presented throughout this report also include these limits 
as appropriate. 

Efforts were made to ensure that detection limits for inorganic analytes were below Laboratory 
background values. Instances in which the detection limits were greater than the background values are 
noted and discussed in Section 3.1. 

TABLE D1-1 

TARGET ANAL YTES AND MAXIMUM REQUIRED DETECTION LIMITS 
FOR INORGANIC CHEMICAL ANALYSES 

EPA Sample Analytical EDL"jmglkg) 
Analyte Preparation Method T~ JCPESIJtCPMS• 

Aluminum 3050A ICPES 40 
Antimony 3050A ICPES 12 
Arsenic 7060/3050A GFAA/ICPES NR" 
Barium 3050A ICPES 40 
Beryllium 3050A ICPES . 1 
Cadmium 3050A ICPES 1 
Calcium 3050A ICPES 1000 
Chromium 3050A ICPES 2 
Cobalt 3050A ICPES 10 
Copper 3050A ICPES 5 
Cyanide 9012 Colorimetric N/A1 

Iron 3050A ICPES 20 
Lead 7421/3050A GFAA/ICPES 0.6 
Magnesium 3050A ICPES 1000 
Manganese 3050A ICPES 3 
Mercury 7471 CVAAg N/A 
Nickel 3050A ICPES 8 
Potassium 3050A ICPES 1000 
Selenium 7740/3050A GFAA/ICPES NR 
Silver 3050A ICPES 2 
Sodium 3050A ICPES 1000 
Thallium 7841/3050A GFAA/ICPES NR 
Uranium 3050A ICPMS 0.5 
Vanadium 3050A ICPES 10 
Zinc 3050A ICPES 4 

a. EDL = estimated detection limit 

b. ICPES =inductively coupled plasma emission spectroscopy by EPA Method 6010 

c. ICPMS =inductively coupled plasma mass spectrometry by EPA Method 6020 

d. GFAA = graphite furnace atomic absorption spectroscopy by EPA Methods 7000-series 

e. NR = not recommended, EDLs are sample-specific 

f. N/A =not applicable 

g. CVAA =cold vapor atomic absorption spectroscopy 

EDL (mglkg) 
GFAAd/other 

2 

0.05 

0.2 

0.1 

1 

2 
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Appendix C Results of QAIQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR REACH LA-5 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2185 04LA-96-0160 Cerium-144, cobalt-57. u Gamma The results should be regarded as 
-0162 cobalt-60, europium-152, spectroscopy nondetected (U) because these anatytes 
-0164 iodine-129, sodium-22, were not detected above the reported 
-0166 neptunium-237, ruthenium- MDA. 

106 

2185 04LA-96-0161 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, europium-152, spectroscopy nondetected (U) because these anatytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 

2185 04LA-96-0163 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0165 cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 

europium-152, sodium-22, were not detected above the reported 
neptunium-237, ruthenium- MD A. 
106 
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Results of QAJQC Activities Appendix C 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR REACH LA-5 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2252 04LA-96-0175 Plutonium-238 u Isotopic The results should be regarded as 
-0176 plutonium nondetected (U) because this analyte 
-0177 was not detected above the reported 
-0178 MDA. 
-0179 
-0180 
-0181 

2252 04LA-96-0175 Strontium-90 u Strontium-90 The results should be regarded as 
-0176 nondetected (U) because this analyte 
-0177 was not detected above the reported 
-0178 MDA. 
-0179 
-0180 
-0181 I 

2252 04LA-96-0175 Uranium-235 u Isotopic The results should be regarded as 
-0176 uranium nondetected (U) because this analyte 
-0177 was not detected above the reported 
-0178 MDA. 
-0179 
-0180 
-0181 

2252 04LA-96-0175 Americium-241 u Alpha The results should be regarded as 
-0176 spectroscopy nondetected (U) because the result Is 
-0177 less than three times the reported one-
-0180 sigmaTPU. 
-0181 

2185 04LA-96-0160 Tritium u Tritium The results should be regarded as 
-0161 nondetected (U) because the result Is 
-0162 less than three times the reported one-
-0163 sigmaTPU. 
-0164 
-0165 

2185 04LA-96·0166 Tritium u Tritium The results should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDA. 

2185 04LA-96-0160 Plutonium-238 u Isotopic The results should be regarded as 
-0161 plutonium nondetected (U) because this analyte 
-0163 was not detected above the reported 
-0164 MDA. 
-0165 
-0166 

2185 04LA·96-0160 Strontium-90 u Strontium-90 The results should be regarded as 
-0161 nondetected (U) because the result Is 
-0162 less than three times the reported one-
-0164 sigma TPU. 
-0165 
-0166 

2185 04LA-96-0162 Americium-241 UJ Americium-241 The results should be regarded as 
nondetected and estimated (UJ) 
because this analyte was based on 
elevated MDAs. 

2185 04LA·96·0160 Americium-241 u Gamma The results should be regarded as 
-0161 spectroscopy nondetected (U) because the result Is 
-0162 less than three times the reported one-
-0166 sigmaTPU. 
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Appendix C Results of QAIQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR REACH LA-5 SAMPLES 

Request Sample 
Anai)1e(s) 

Anatyte 
No. 10 QuaiHier Suite Comments 

3195R 04LA-97 -0041 Barium-140, cadmium-109, u Gamma The results should be regarded as 
neptunium-237, radium-226 spectroscopy nondetected (U) because the result is 

less than three times the reported one-
sigma TPU. 

3195R 04LA-97-0042 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, potassium-40, were not detected above the reported 
lead-212, lead-214, radium- MDA. 
226, thallium-208) 

3195R 04LA-97 -0042 Barium-140, cadmium-109, u Gamma The results should be regarded as 
cerium-139, cerium-144, spectroscopy nondetected (U) because the result is 
protactinium-231, radon-219, less than three times the reported one-
uranium-235, annihilation sigma TPU. 
radiation 

2252 04LA-96-0175 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected above the reported 
cesium-137, potassium-40. MDA. 
lead-212, lead-214, thallium-
208) 

2252 04LA·96-0176 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, cesium-134, spectroscopy nondetected (U) because these analytes 
potassium-40, lead-212, lead- were not detected above the reported 
214, thallium-208) MDA. 

2252 04LA·96-0177 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, bismuth-211, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, lead-212, lead- MDA. 
214, thallium-208) 

2252 04LA·96-0178 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, bismuth-211, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, lead-212, MDA. 
thallium-208) 

2252 04LA·96-0 179 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected above the reported 
potassium-40, lead-212, lead- MDA. 
214, thallium-208) 

2252 04LA·96-0180 Gamma spectroscopy suite u Gamma The results should be regarded as 
(Except, Potassium-40, spectroscopy nondetected (U) because these analytes 
Protactinium-234m, Lead- were not detected above the reported 
212, Thallium-208) MDA. 

2252 04LA·96-0181 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
cesium-137, potassium-40, were not detected above the reported 
lead-212, lead-214) MOA. 

2252 04LA·96-0180 Tritium u Tritium The results should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDA. 
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Results of QA/QC Activities Appendix C 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR REACH LA·S SAMPLES 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

3195R 04LA·97-0011 Plutonium-238 u Isotopic The results should be regarded as 
-0012 plutonium nondetected (U) because this analyte 
-0013 was not detected above the reported 
-0014 MDA. 
·0015 
-0016 
-0017 
·0018 
·0019 
-0020 
·0021 
·0022 
-0023 
-0024 
-0025 
·0026 
·0027 
-0028 
-0029 
-0030 
-0031 
-0032 
-0040 
·0041 
·0042 

3195R 04LA-97 -0015 Plutonium-239,240 u Isotopic The results should be regarded as 
·0017 plutonium nondetected (U) because this analyte 
·0028 was not detected above the reported 
-0031 MD A. 
-0042 

3195R 04LA-97 -0011 Plutonium-239,240 u Gamma The results should be regarded as 
-0012 spectroscopy nondetected (U) because the result Is 
-0013 less than three times the reported one-
·0014 sigma TPU. 
·0016 
-0021 
-0026 
-0029 
-0032 

3195R 04LA-97 -0040 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cesium-137, potassium-40, MDA. 
lead-212, lead-214, radium· 
224, radium-226, thallium-
208) 

3195R 04LA·97-0040 Uranium-235, lanthanum-140 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result is 

less than three times the reported one-
sigmaTPU. 

3195R 04LA-97 ·0041 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-212, bismuth-214, were not detected above the reported 
potassium-40, lead-212, lead- MDA. 
214, thallium-208) 
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Appendix C Results of QAIQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR REACH LA-5 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2252 04LA-96-0181 Boron. beryllium. cobalt, J Metals The results should be regarded as 
uranium estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2185 04LA-96-0 160 Manganese J+ Metals The results should be regarded as 
-0161 estimated high bias (J+) because the 
-0162 spike recovery exceeded the upper limit 
-0163 and the results exceed the EDL. 
-0164 
-0165 
-0166 

2185 04LA-96-0160 Lead J Metals The duplicate result for lead was outside 
-0161 control limits. Sample results were 
-0162 qualified and estimated (J). 
-0163 
-0164 
-0165 
-0166 

2185 04LA-96-0 160 Arsenic, beryllium, cobalt, J Metals The results should be regarded as 
mercury, sodium estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2185 04LA-96-0161 Cobalt, copper, potassium, J Metals The results should be regarded as 
-0165 sodium, nickel, vanadium, estimated (J) because these analytes 

arsenic were detected below the MDL but above 
the instrument detection limit. 

2185 04LA-96-0162 Arsenic, cobalt, sodium J Metals The results should be regarded as 
-0166 estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2185 04LA-96-0163 Arsenic, beryllium, cobalt, J Metals The results should be regarded as 
sodium estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2185 04LA-96-0164 Arsenic, beryllium, cobalt, J Metals The results should be regarded as 
sodium, nickel estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2184 04LA-96-0160 Bis(2-ethylhexyl)phthalate u Semivolatile The results should be regarded as 
-0161 organic nondetected (U) because the sample 
-0162 compounds was less than the EOL and less then five 
-0163 times the concentration of the analyte in 
-0164 the blank. Which Indicates the detected 
-0165 result was indistinguishable from blank 
-0166 contamination and the detected result 

was changed to nondetected at the 
EOL. 

3195R 04LA-97 -0018 Plutonium-239,240 UJ Isotopic The results should be regarded as 
-0022 plutonium nondetected and estimated (UJ) 
-0023 because this analyte was based on 
-0024 elevated MDAs. 
-0027 
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Results of QA!QC Activities Appendix C 

TABLE CS-3 

DATA QUALIFIERS FOR REACH LA-5 SAMPLES 

Request Sample Anatyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2252 04LA-96-0175 Antimony A Metals Sample results were rejected because of 
-0176 zero matrix spike recoveries. 
-0177 
-0178 
-0179 
-0180 
-0181 

2252 04LA-96-0175 Arsenic u Metals The sample results should be regarded 
-0176 as nondetected (U) qualified because 
-0177 the sample results are greater than the 
-0178 EDL but less than five times the 
-0179 concentration of the related analyte in 
-0180 the blank. - I 

-0181 

2252 04LA-96-0177 Selenium u Metals The sample results should be regarded 
-0179 as nondetected (U} qualified because 
-0180 the sample results are greater than the 
-0181 EDL but less than five times the 

concentration of the related analyte in 
the blank. 

2252 04LA-96-0175 Aluminum, chromium, J Metals The duplicate result for aluminum, 
-0176 titanium, sodium chromium, titanium and sodium were 
-0177 outside control limits. Sample results 
-0178 were qualified and estimated (J). 
-0179 
-0180 
-0181 

2252 04LA-96-0175 Boron, cobalt, selenium, J Metals The results should be regarded as 
uranium estimated (J) because these anatytes 

were detected below the MDL but above 
the instrument detection limit. 

2252 04lA-96-0176 Beryllium, cobalt, copper, J Metals The results should be regarded as 
nickel, uranium estimated (J) because these anatytes 

were detected below the MDL but above 
the instrument detection limit. 

2252 04LA-96-0177 Boron, cobalt J Metals The results should be regarded as 
estimated (J) because these anatytes 
were detected below the MDL but above 
the instrument detection limit. 

2252 04LA-96-0178 Cyanide (total), boron, J Metals The results should be regarded as 
beryllium, cobalt, selenium, estimated (J) because these anatytes 
uranium were detected below the MDL but above 

the instrument detection limit. 

2252 04LA-96-0 179 Cyanide (total), boron, J Metals The results should be regarded as 
beryllium, cobalt estimated (J) because these anatytes 

were detected below the MDL but above 
the instrument detection limit. 

2252 04LA-96-0180 Beryllium, cobalt, nickel J Metals The results should be regarded as 
estimated (J) because these anatytes 
were detected below the MDL but above 
the instrument detection limit. 

2252 04LA-96-0180 Uranium u Metals The result should be regarded as 
nondetected (U) because this analyte 
was not detected above the reported 
MDL. 
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Appendix C Results of QAIQC Activities 

TABLE C5·2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3887R 04LA-97 -0562 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-211, were not detected above the reported 
bismuth-214, cadmium-109, MDA. 
cesium-137, potassium-40, 
lanthanum-140, neptunium-
237, protactinium-231, lead-
212, lead-214, radium-224, 
radium-226, thallium-208) 

3887R 04LA-97 -0514 Plutonium-238 u Isotopic The results should be regarded as 
-0515 plutonium nondetected (U) because this analy1e 
-0516 was not detected above the reported 
-0517 MDA. -
-0518 
-0519 
-0520 
-0525 
-0526 
-0527 
-0528 
-0529 
-0533 
-0535 
-0537 
-0539 
-0540 
-0541 
-0542 
-0543 
-0544 
-0545 
-0546 
-0549 

3887R 04LA-97 -0562 Plutonium-238 u Isotopic The results should be regarded as 
plutonium nondetected (U) because the result is 

less than three times the reported one-
sigma TPU. 

3887R 04LA-97-0518 Plutonium-239,240 u Isotopic The results should be regarded as 
-0519 plutonium nondetected (U) because these analytes 
-0529 were not detected above the reported 
-0540 MDA. 

3887R 04LA-97 -0514 Strontium-90 u Strontium-90 The results should be regarded as 
-0526 nondetected (U) because this analyte 
-0538 was not detected above the reported 
-0549 MDA. 
-0552 
-0553 
-0544 
-0555 
-0556 
-0557 
-0558 
-0559 
-0561 
-0562 
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Results of QAIQC Activities Appendix C 

TABLE C5·2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Anatyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3887R 04LA-97-0543 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-21 1, bismuth-21 4, were not detected above the reported 
cadmium-109,, potassium- MDA. 
40, lanthanum-140, 
protactinium-23 1. lead-2 12, 
lead-21 4, radium-224, 
radium-226, thallium-208, 
annihilation radiation) 

3887R 04LA-97 -0544 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-21 1. bismuth-21 4, were not detected above the reported 
cadmium-109, cesium-137, : MD A. 
potassium-40, protactinium-
231,1ead-212,1ead-214, 
radium-224, thallium-208, 
annihilation radiation) 

3887R 04LA-97 -0545 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-21 4, were not detected above the reported 
potassium-40, lead-21 2, lead- MOA. 
214, radium-224, radium-226, 
thallium-208) 

3887R 04LA-97 -0546 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cesium-137, potassium-40, MDA. 
lead-212, lead-214, radium-
226, thallium-208, annihilation 
radiation) 

3887R 04LA-97 -054 7 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-21 1, bismuth-21 4, were not detected above the reported 
cadmium-109, cerium-144, MD A. 
cesium-137, potassium-40, 
lead-212, lead-214, radium-
224, radium-226, thallium-
208, zinc-65) 

3887R 04LA-97 -0549 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, protactinium- MDA. 
231 , lead-2 1 1 , lead-2 1 2. lead-
214, radium-226, thallium-
208) 

3887R 04LA-97 -0561 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
americium-241, bismuth-214, were not detected above the reported 
cadmium-109, cesium-137, MDA. 
potassium-40, neptunium-
237, lead-212,1ead-214, 
radium-224, radium-226, 
thallium-208) 
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Appendix C Results of QA/QC Activities 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3887R 04LA·97-0536 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected above the reported 
cadmium-109, cesium-137, MDA. 
potassium-40, lanthanum-
140, lead-212,1ead-214, 
radium-224, radium-226, tin-
113, thallium-208, yttrium-88, 
annihilation radiation) 

3887R 04LA·97 -0537 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected abo11e the reported 
cesium-137, potassium-40, MDA. 
lead-212, lead-214, radium-
224, thallium-208) 

3887R 04LA-97 -0538 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cerium-144, were not detected above the reported 
cesium-137, potassium-40, MD A. 
lanthanum-140, protactinium-
231, lead-212,1ead-214, 
radium-224, radium-226, 
radon-219, thallium-208, 
annihilation radiation) 

3887R 04LA·97-0539 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, lead-212, lead· MDA. 
214, radium-226, thallium-
208) 

3887R 04LA-97 -0540 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected above the reported 
potassium-40, lead-212, lead- MD A. 
214, radium-224, radium-226, 
tin-113, thallium-208) 

3887R 04LA-97 -0541 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, protactinium- MDA. 
233, lead-212,1ead-214, 
thallium-208) 

3887R 04LA-97 -0542 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-211, were not detected above the reported 
bismuth-214, cadmium-109, MDA. 
cerium-139, cesium-137, 
potassium-40, manganese-
54, lead-212, lead-214, 
radium-224, radium-226, 
thallium-208, zinc-65, 
annihilation radiation) 
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Results of QA!QC Activities Appendix C 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3887R 04LA·97-0529 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
cadmium-1 09, potassium-40, were not detected above the reported 
protactinium-231, lead-211, MDA. 
lead-212, lead-214, radium-
224, radium-226, thallium-
208, annihilation radiation) 

3887R 04LA-97 -0530 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, potassium-40, were not detected above the reported 
lanthanum-140, protactinium- MD A. 
231, lead-212, lead-214, 
radium-223, radium-226, 
radon-219, thallium-208, zinc-
65) 

3887R 04LA-97·0531 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected above the reported 
cerium-144, cesium-137, MDA. 
potassium-40, neptunium-
237, protactinium-233, lead-
212, lead-214, radium-224, 
radium-226, tin-113, thallium-
208) 

3887R 04LA-97 -0532 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cesium-137, potassium-40, MDA. 
neptunium-237, protactinium-
233,1ead-212, lead-214, 
radium-224, radium-226, 
selenium-75, thallium-208) 

3887R 04LA-97 -0533 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-212, bismuth-214, were not detected above the reported 
cesium-137, potassium-40, MDA. 
protactinium-233, lead-212, 
lead-214, radium-223, 
radium-224, radium-226, 
thallium-208) 

3887R 04LA-97 -0534 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cerium-144, cesium-137, MDA. 
potassium-40, protactinium-
231, protactinium-233, lead-
212, lead-214, radium-226, 
thallium-208) 

3887R 04LA·97 ·0535 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-214, were not detected above the reported 
cesium-137, potassium-40, MDA. 
lead-212, lead-214, radium-
226, radon-219, thallium-208) 
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Appendix C Results of QAIQC Activities 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3887R 04LA-97 -0523 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-214, were not detected above the reported 
cobalt-57, potassium-40, MDA. 
lanthanum-140, lead-212, 
lead-214, radium-226, tin-
113) 

3887R 04LA-97 -0524 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-214, were not detected above the reported 
cadmium-109, potassium-40, MDA. 
protactinium-231, lead-212, 
lead-214, radium-224, 
radium-226, selenium-75, 
thallium-208, annihilation 
radiation) 

3887R 04LA-97-0525 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-214, were not detected above the reported 
cadmium-109, potassium-40, MDA. 
neptunium-237, protactinium-
231,1ead-212,1ead-214, 
radium-224, radium-226, tin-
113, thallium-208, annihilation 
radiation) 

3887R 04LA-97 -0526 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-211, were not detected above the reported 
bismuth-214, cesium-137, MDA. 
potassium-40, lead-212, lead-
214, radium-224, radium-226, 
radon-219,thallium-208, 
yttrium-88, annihilation 
radiation) 

3887R 04LA-97 -0527 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cesium-137, were not detected above the reported 
potassium-40, lanthanum- MD A. 
140, protactinium-231, 
protactinium-233, lead-212, 
lead-214, radium-224, 
radium-226, radon-219, 
thorium-234, thallium-208) 

3887R 04LA-97 -0528 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-214, were not detected above the reported 
cadmium-109, potassium-40, MDA. 
lanthanum-140, protactinium-
231, lead-212, lead-214, 
radium-224, radium-226, 
radon-219, tin-113, thallium-
208, zinc-65) 
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Results of QAJQC Activities Appendix C 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3887R 04LA-97 -0515 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, americium-241, spectroscopy nondetected (U) because these analytes 
actinium-228, bismuth-212, were not detected above the reported 
bismuth-214, cadmium-109, MDA. 
cesium-137. potassium-40, 
lead-211, lead-212, lead-214, 
radium-224, radium-226) 

3887R 04LA-97 -0516 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
barium-140, bismuth-214, were not detected above the reported 
cerium-139, potassium-40, MD A. 
lanthanum-140, protactinium-
231,1ead-212,1ead-214, 
thallium-208) 

3887R 04LA-97-0517 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
potassium-40, lanthanum- MD A. 
140, lead-212, lead-214, 
radium-224, radium-226, 
thallium-208, annihilation 
radiation) 

3887R 04LA-97 -0518 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
potassium-40, lanthanum- MDA. 
140, lead-212,1ead-214, 
radium-224, radium-226, 
thallium-208 

3887R 04LA-97·0519 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, potassium-40, were not detected above the reported 
lanthanum-140, neptunium- MDA. 
237, protactinium-231, lead-
212. lead-214, radium-226, 
radon-219. tin-113, thallium-
208, annihilation radiation) 

3887R 04LA-97-0521 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cesium-137. potassium-40, MDA. 
protactinium-231, lead-212, 
lead-214, radium-223, 
radium-224, selenium-75, 
thallium-208, annihilation 
radiation) 

3887R 04LA-97-0522 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except. actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, bismuth-212, were not detected above the reported 
bismuth-214, cesium-137, MD A. 
potassium-40, lanthanum-
140, protactinium-231,1ead-
211,1ead-212,1ead-214, 
radium-224, radium-226, 
thallium-208) 
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Appendix C Results of QAIQC Activities 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3523R 04LA-97 -0224 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0228 cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 

europium-152, sodium-22, were not detected above the reported 
neptunium-237, ruthenium- MDA. 
106 

3523R 04LA-97-0225 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, cesium- spectroscopy nondetected (U) because these analytes 
137, europium-152, iodine- were not detected above the reported 
129, sodium-22, neptunium- MDA. 
237, ruthenium-106 

3887R 04LA-97 -0515 Bismuth-212, protactinium- u Gamma The results should be regarded as 
233, lead-211, radium-226 spectroscopy nondetected (U) because the result is 

I 
less than three times the reported one-
sigma TPU. 

3887R 04LA-97 -0533 Bismuth-212, protactinium- u Gamma The results should be regarded as 
233, radium-223 spectroscopy nondetected (U) because the result is 

less than three times the reported one-
sigmaTPU. 

3887R 04LA-97-0515 Americium-241 u Gamma The results should be regarded as 
-0523 spectroscopy nondetected (U) because the result Is 
-0526 less than three times the reported one-
-0536 sigma TPU. 

3887R 04LA-97 -0543 Cobalt-60 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result Is 

less than three times the reported one-
sigma TPU. 

3887R 04LA-97 -0531 Europium-152 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result Is 

less than three times the reported one-
sigmaTPU. 

3887R 04LA-97 -0517 Cesium-134 u Gamma The results should be regarded as 
spectroscopy nondetected (U) because the result Is 

less than three times the reported one-
sigma TPU. 

3887R 04LA-97-0524 Uranium-235 u Gamma The results should be regarded as 
-0530 spectroscopy nondetected (U) because the result is 
-0531 less than three times the reported one-
-0536 sigmaTPU. 
-0543 
-0547 
-0561 

3887R 04LA-97 -0514 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except, actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-214, cadmium-109, were not detected above the reported 
cesium-137, potassium-40, MDA. 
lanthanum-140, protactinium-
231, protactinium-233, lead-
212, lead-214, radium-224, 
radium-226, thallium-208, 
annihilation radiation) 

Lower Los Alamos Canyon Reach Report C-13 September 1998 



Results of QA!QC Activities Appendix C 

TABLE C5-2 (continued) 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3521R 04LA-97 -0173 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0188 cobalt-57, cobalt-SO, sodium- spectroscopy nondetected (U) because these analytes 
-0204 22, neptunium-237, were not detected above the reported 

ruthenium-1 OS MDA. 

3521R 04LA-97-0174 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0178 cobalt-SO, europium-152, spectroscopy nondetected (U) because these analytes 
-0183 iodine-129, sodium-22, were not detected above the reported 
-0187 neptunium-237, ruthenium- MDA. 
-0191 10S 
-0199 

3521R 04LA-97 -0175 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0180 cobalt-SO, europium-152, spectroscopy nondetected (U) because these analy1es 
-0200 sodium-22, neptunium-237, were not detected above the reported 

ruthenium-1 OS MDA. 

3521R 04LA-97-0179 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-SO, iodine-129, spectroscopy nondetected (U) because these analytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 OS MDA. 

3521R 04LA-97-0189 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0195 cobalt-57, cobalt-SO, cesium- spectroscopy nondetected (U) because these analytes 

137, sodium-22, neptunium- were not detected above the reported 
237, ruthenium-1 OS MDA. 

3521R 04LA-97 -0192 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0202 cobalt-57, cobalt-SO, cesium- spectroscopy nondetected (U) because these anatytes 

137, europium-152, iodine- were not detected above the reported 
129, sodium-22, neptunium- MDA. 
237, ruthenium-1 OS 

3521R 04LA-97 -0197 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-SO, spectroscopy nondetected (U) because these analytes 
europium-152, iodine-129, were not detected above the reported 
sodium-22, neptunium-237, MDA. 
ruthenium-1 OS 

3523R 04LA-97-0221 Strontium-90 u Strontium-90 The results should be regarded as 
-0223 nondetected (U) because this analyte 
-0224 was not detected above the reported 
-0225 MDA. 
-0227 
-0228 

3523R 04LA-97 -0221 Plutonium-238 u Isotopic The results should be regarded as 
-0225 plutonium nondetected (U) because this analyte 
-0228 was not detected above the reported 

MDA. 

3523R 04LA-97-0221 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0222 cobalt-SO, europium-152, spectroscopy nondetected (U) because these analytes 
-0227 iodine-129, sodium-22, were not detected above the reported 

neptunium-237, ruthenium- MDA. 
106 

3523R 04LA-97-0223 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-SO, europium-152, spectroscopy nondetected (U) because these analytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-10S MDA. 
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TABLE CS-2 (continued) 

OAT A QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3521R 04LA-97 -0165 Plutonium-238, u Isotopic The results should be regarded as 
-0166 plutonium nondetected (U) because this analyte 
-0168 was not detected above the reported 
-0173 MDA. 
-0174 
-0178 
-0179 
-0182 
-0183 
-0185 
-0186 
-0187 
-0189 
-0191 
-0192 
-0194 
-0195 
-0196 
-0197 
-0202 
-0204 
-0205 

3521R 04LA-97 -0165 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
europium-152, sodium-22, were not detected above the reported 
neptunium-237, ruthenium- MDA. 
106 

3521R 04LA-97 -0166 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0168 cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 

iodine-129, sodium-22, were not detected above the reported 
neptunium-237, ruthenium- MDA. 
106 

3521R 04LA-97 -0169 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0194 cobalt-57, cobalt-60, cesium- spectroscopy nondetected (U) because these analytes 
-0205 137, europium-152, sodium- were not detected above the reported 

22, neptunium-237, MD A. 
ruthenium-1 06 

3521R 04LA-97-0171 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, cesium- spectroscopy nondetected (U) because these analytes 
137, sodium-22, neptunium- were not detected above the reported 
237, ruthenium-1 06 MDA. 

3521R 04LA-97-0171 Europium-152 u Gamma The results should be regarded as 
-0173 spectroscopy nondetected (U) because the result is 
-0188 less than three times the reported one-
-0189 sigmaTPU. 
-0204 

3521R 04LA-97 -0172 Americium-241, cerium-144, u Gamma The results should be regarded as 
-0177 cobalt-57, cobalt-60, spectroscopy nondetected (U) because these analytes 
-0182 europium-152, sodium-22, were not detected above the reported 
-0185 neptunium-237, ruthenium- MDA. 
-0186 106 
-0190 
-0196 
-0201 

Lower Los Alamos Canyon Reach Report C-11 September 1998 



Results of QAJQC Activities Appendix C 

TABLE C5·2 (continued} 

OAT A QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Anatyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3886R 04LA-97 ·0538 Beryllium, chromium, nickel u Metals The sample results should be regarded 
as nondetected (U) qualified because 
the sample results are greater than the 
EDL but less than five times the 
concentration of the related analyte in 
the blank. 

3886R 04LA-97 -0526 Beryllium u Metals The sample results should be regarded 
-0552 as nondetected (U) qualified because 
-0553 the sample results are greater than the 

EDL but less than five times the 
concentration of the related analyte in 
the blank. 

3886R 04LA-97 -0514 Barium, calcium, cobalt, I J Metals The results should be regarded as -
magnesium, nickel, vanadium estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

3886R 04LA-97 -0526 Cobalt, nickel, vanadium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

3886R 04LA-97 -0538 Arsenic, barium, calcium, J Metals The results should be regarded as 
cobalt, magnesium, vanadium estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

3886R 04LA-97 -0552 Silver, arsenic, cadmium, J Metals The results should be regarded as 
cobalt, mercury, nickel, estimated (J) because these analytes 
vanadium were detected below the MDL but above 

the instrument detection limit. 

3886R 04LA-97 -0553 Arsenic, barium, cobalt, J Metals The results should be regarded as 
chromium, magnesium, estimated (J) because these analytes 
nickel, vanadium were detected below the MDL but above 

the instrument detection limit. 

3886R 04LA-97 -0514 Potassium, sodium J Metals The results should be regarded as 
-0526 estimated (J) because the percent 
-0538 difference for the soil inductively coupled 
-0552 plasma serial dilution was between 25 
-0553 and 36% when a 1 0% value is required. 
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TABLE CS-2 

DATA QUALIFIERS FOR REACH LA-4 SAMPLES 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

3522R 04LA-97 -0221 Lead J Metals The results for lead should be regarded 
-0222 as estimated (J) because the duplicate 
-0223 RPD was exceeded. 
-0224 
-0225 
-0227 
-0228 

3522R 04LA-97 -0221 Selenium UJ Metals The results for selenium should be 
-0222 regarded as nondetected and estimated 
-0223 (UJ) because the spike, and continuous 
-0224 calibration verification were outside of 
-0225 specified control limits. 
-0227 -
-0228 i 

3522R 04LA-97-0221 Arsenic J Metals The results for arsenic should be 
-0222 regarded as positively identified and 
-0224 emmated (J) because the matrix and 
-0225 anatylical spike were outside of specified 
-0227 control limits. 
-0228 

3522R 04LA-97 -0221 Beryllium, cobalt, mercury, J Metals The results should be regarded as 
potassium, sodium, nickel estimated (J) because these analytes 

were detected below the minimum 
detection limit (MDL) but above the 
instrument detection limit. 

3522R 04LA-97 -0222 Cobalt, nickel J Metals The results should be regarded as 
-0223 estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

3522R 04LA-97-0224 Beryllium, cobalt, mercury, J Metals The results should be regarded as 
nickel estimated (J) because these analytes 

were detected below the MOL but above 
the instrument detection limit. 

3522R 04LA-97 -0225 Cobalt, potassium, nickel J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

3522R 04LA-97 -0227 Beryllium, mercury J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

3522R 04LA-97 -0228 Cobalt J Metals The results should be regarded as 
estimated (J) because this analyte was 
detected below the MDL but above the 
instrument detection limit. 

3886R 04LA-97 -0514 Beryllium, chromium, thallium u Metals The sample results should be regarded 
as nondetected (U) qualified because 
the sample results are greater than the 
EDL but less than five times the 
concentration of the related analyte in 
the blank. 
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Accuracy of SVOC analyses performed at off-site fixed laboratories was determined using internal 
standards and surrogate recoveries. The recoveries for all surrogates and analyses of internal standards 

were within EPA guidelines. 

Matrix spike analyses for SVOCs met the required criteria for all samples with the following exception. 

• AN 2184- Spike results exceeded the acceptable recovery range for n-nitroso-di-n-propylamine; 
however, this compound was not detected in any of the associated samples. Therefore, no data 
qualification was necessary for this compound. 

C-4.2 Organochlorine Pesticides and Polychlorinated Biphenyl Chemical Analysis 

Analyses for PESTPCB were performed on 14 samples at off-site fixed laboratories. Analyses were 
performed using EPA SW-846 Method 3540 to extract samples and EPA SW-846 Method 8081 for 
PESTPCB analysis. All holding times for extraction and analyses and all other QC criteria were met for 
the PESTPCB analyses. 

C-5.0 DATA VALIDATION 

The following tables present the data qualifiers applied to each analyte for a given sample. The data qualifiers arE 
defined in Table CS-1. Tables CS-2 and CS-3 list the qualifiers for reaches LA-4 and LA-5, respectively. 

TABLE C5-1 

EXPLANATION OF DATA QUALIFIERS USED IN THE DATA VALIDATION PROCEDURE 

Qualifier Explanation 

u The analyte was analyzed for but not detected. Reported value is the sample-specific estimated 
quantitation limit or detection limit. 

J The analyte was positively identified, and the associated numerical value is estimated to be more 
uncertain than would normally be expected for that analysis. 

J+ The analyte was positively identified, and the reported value is an estimate and likely biased high. 

J- The analyte was positively identified, and the reported value is an estimate and likely biased low. 

UJ The analyte was analyzed for but not detected. Reported value is an estimate of the sample-
specific quantitation limit or detection limit. 

R The sample results are rejected because of serious deficiencies in the ability to analyze the 
sample and meet quality control criteria; presence or absence cannot be verified. 
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Method blanks are also used to assess bias. The ER Project analytical services SOW (LANL 1995, 
49738) specifies that the method blank concentration should not exceed the EQL. All method blanks met 

these criteria. 

Laboratory duplicate analyses were evaluated to determine precision in the analyses. Results are 
evaluated based on a three-sigma TPU agreement between the field sample and the laboratory duplicate 
sample. All results reported for laboratory duplicate samples were within three-sigma TPU of the original 
sample. 

Radionuclide tracers and carriers are used to track the course (accuracy and bias) of the analytical 
measurement. Tracers are used for alpha spectroscopy analyses. Tracers are designed to provide 
information about the effect of each sample matrix on the sample preparation procedures and 
measurement methodology. The ER Project analytical services SOW (LANL 1995, 49738) specifies that 
the required tracer recoveries for alpha emitters should be between 30 and 110%. Carrier recoveries 
should .be between 40 and 110%. Carriers are used for strontium-90 analyses. Sample results are 
adjusted for tracer/carrier recoveries as required by standard protocol. All tracer and carrier recoveries 
were within these guidelines. 

C-4.0 ORGANIC CHEMICAL ANALYSES 

A total of 14 surface and subsurface samples were collected and analyzed for SVOCs and/or pesticides 
and polychlorinated biphenyls (PESTPCBs) at off-site fixed laboratories. The summaries for these 
analyses are presented in the sections below. All extraction and analysis procedures, QC procedures, 
and acceptance criteria were followed as required in the ER Project analytical services SOW (LANL 1995, 
49738). 

C-4.1 Semivolatile Organic Chemical Analysis 

Analyses for SVOCs were performed on seven samples at off-site fixed laboratories. Analyses were 
performed using EPA SW-846 Method 3540 to extract samples and EPA SW-846 Method 8270 for SVOC 
analyses. The SVOC analyte lists including their corresponding SOW-required EQLs are provided in 
Appendix D, and the methods are listed in Table C4-1. All holding times for extraction and analyses were 
met for the SVOC analyses. All other QC criteria were met for the SVOC analyses with the following 
exception. 

• AN 2184- The analyte bis(2-ethylhexyl)phthalate was detected in the blank. Results were 
regarded as not detected because the sample was less than five times the concentration of the 
analyte in the blank. 

TABLE C4·1 

ANALYTICAL METHODS FOR ORGANIC CHEMICAL ANALYSES 

Analytical Method• Analytical Description Analytical Suite 

EPA SW-846 Method 8081 (3540) Organochlorine pesticides and PCBs See Table 01-4 in Appendix D 

EPA SW-846 Method 8270 (3540) SVOCs See Table 01-3 in Appendix D 

·sample preparation methods are listed in parentheses. 
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spectroscopy analytes were within expected background ranges based on this review. These results are 
discussed in more detail in Section 3.1. 

Tritium results may be expressed in units of pCilg of dry soil or pCi/ml of soil moisture. The analytical 
results in units of pCilml were multiplied by the moisture fraction (MF) of the sample and divided by the 
product of the moisture density [=(rw) x 1 - MF]. For most samples, including all the samples analyzed for 
this report, rw is set equal to 1 g/ml. 

C-3.1.1 Detection Limits 

The detection status for radiochemical analyses was determined by comparing the sample result with the 
minimum detectable activity (MDA) for all samples and analytes unless otherwise noted. Maximum 
allowable estimated quantitation limits (EOLs) as defined by the ER Project analytical services SOW 
(LANL 1995, 49738) for radiochemicals are provided in Section D-1.0. Deviations from the required EQL 
are noted where applicable for a sample. 

It should be noted that in almost all cases the MDA was substantially less than the required EQL. For 
example, typical MDAs for isotopic plutonium and americium-241 were less than or equal to 0.01 pCi/g, 
whereas the required EOL for these isotopes is 0.1 pCi/g. All MDAs for radiochemical analyses were 
equal to or less than the required EQL with the following exceptions. 

• RN 2185- Sample 04LA-96-0162 for americium-241 had an MDA of 0.16 pCi/g, which is slightly 
above the EOL of 0.1 pCi/g. The result was qualified as estimated and not detected (UJ
qualified). 

• RN 3195R- Five samples for plutonium-239,240 had MDAs slightly above the EOL of 0.1 pCilg. 
The MD As ranged from 0.105 to 0.17 pCi/g. The results were qualified as estimated and not 
detected (UJ-qualified). 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 

Numerous sample results were qualified as not detected based on the reported MDA for the sample. All 
request numbers had one or more samples qualified as not detected based on the MDA. The samples 
and their associated analytes are listed in the tables in Section C-5.0. 

C-3.2 Discussion of Radiochemical Quality Assurance/Quality Control Samples 

Precision and bias of radiochemical analyses performed at off-site fixed laboratories were assessed using 
matrix spike samples, laboratory control samples, method blanks, duplicates, and tracers. 

The ER Project analytical services SOW (LANL 1995, 49738) specifies that spike sample recoveries 
should be within ± 25% of the certified value. The analytical results for all individual spike samples were 
within the ± 25% recovery control limit. 

LCSs were analyzed to assess accuracy for radionuclide analyses. The LCSs serve as a monitor of the 
overall performance of each step during the analysis, including the sample preparation. The ER Project 
analytical services SOW (LANL 1995, 49738) specifies that LCS recoveries should be within ± 25% of the 
certified value. The analytical results for individual LCSs were all within the ± 25% recovery control limit. 
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• RN 2252- 35% RPD exceeded for aluminum, chromium, sodium, and titanium. Sample results 
were J-qualified. 

• RN 3522R - 35% RPD exceeded for lead. Sample results were J-qualified. 

C-2.2.5 Inductively Coupled Plasma Serial Dilutions 

The serial dilution samples determine whether physical or chemical matrix interferences were 
encountered during analysis. If the sample concentration is sufficiently high (> 50 times the instrument 
detection limit (IDL) then the serial dilution analysis should agree within 10% of the initial sample result. 
The percent difference between the initial sample results and the serial dilutions exceeded 10% for the 
following sample. 

• RN 3886R- Percent difference was exceeded for potassium and sodium (25 and 36%). Sample 
results for these analytes were J-qualified. 

The qualified results for the samples and analytes from the RN listed above are reported in Section C-5.0. 

C-3.0 RADIOCHEMICAL ANALYSES 

C-3.1 General 

A total of 117 combined surface and subsurface sediment samples were collected in the lower Los 
Alamos Canyon reaches for radiochemical analyses, including a total of 85 and 32 samples for reaches 
LA-4 and LA-5, respectively. The samples were analyzed by one or more of the methods listed in Table 
C3-1. 

TABLE C3-1 

METHODS FOR RADIOCHEMICAL ANALYSES 

Radionuclide(s) Analytical Technique 

Gamma-emitting (includes cesium-137 and cobalt-60) Gamma spectroscopy 

Isotopic plutonium Alpha spectroscopy 

Tritium Liquid scintillation counting 

Strontium-90 Gas proportional counting 

Americium-241 Alpha spectroscopy and gamma spectroscopy 

Gross alpha Gas proportional counting 

Gross beta Gas proportional counting 

Isotopic uranium ICPMS and alpha spectroscopy 

The results for the gamma spectroscopy analyses were reviewed with respect to their uncertainty values 
and parent decay series. Each sample analyte result was compared with its corresponding total 
propagated uncertainty (TPU). If the gamma spectroscopy result was not greater than three times the 
TPU, it was qualified as not detected. Each analyte in each of the thorium-232, uranium-238, and 
uranium-235 decay series was reviewed based on the activity of the parent (i.e., thorium-232, 
uranium-238, and uranium-235) assuming secular equilibrium. It was concluded that most of the gamma 
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C-2.2.2 Blanks 

Preparation and calibration blanks are used as a measurement of bias and potential cross contamination. 
The blank results for inorganic chemical analyses were within acceptable limits for most of the analyses 
with the following exceptions. 

• RN 2252 - Sample results for analytes including arsenic and selenium were less than five times 
the amount reported in the associated preparation blank. These results were qualified as not 
detected. 

• RN 3886R- Sample results for beryllium, chromium, nickel, and thallium were less than five 
times the amount reported in the associated preparation blank. These results were qualified as 
not detected. 

C-2.2.3 Matrix Spikes 

Accuracy for inorganic chemical analyses in all reaches was also assessed using matrix spike samples. A 
matrix spike sample is designed to provide information about the effect of each sample matrix on the 
sample preparation procedures and measurement methodology. The average recovery and one-sigma 
standard error indicated acceptable recoveries between 75 and 125% for all spike samples with the 
following exceptions. 

• RN 2185- Spike results were outside the recovery range for arsenic, lead, and manganese. 
Manganese data were qualified as estimated with a potential for high bias (J+). Arsenic results 
were qualified as estimated (J), and lead did not require any special qualifiers. 

• RN 2252- Spike results were outside the recovery range for antimony (0%) and titanium (133%). 
Antimony data were qualified as rejected (R), and titanium data did not require any special 
qualifiers. 

• RN 3522R- Spike results (analytical and matrix) were outside the acceptable recovery range for 
arsenic and selenium. Selenium data were qualified as not detected, but the associated value is 
an estimate (UJ). Arsenic data were qualified as estimated (J). All results should be regarded as 
estimated values. 

• RN 3886R - Spike analysis was performed on a sample from a different request number. This 
analysis was determined to have no significant impact on data usability. 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 

C-2.2.4 Laboratory Duplicates 

Analyzing laboratory duplicate samples assessed precision of inorganic chemical analyses performed at 
off-site fixed laboratories. The results for laboratory duplicate samples were reported as part of the data 
set for the two reaches. The average relative percent difference (RPD) between the samples and the 
laboratory duplicate samples exceeded 35% for the following samples. 

• RN 2185-35% RPD exceeded for lead. Sample results were J-qualified. 
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TABLE C2-1 

ANALYTICAL METHODS FOR INORGANIC CHEMICAL ANALYSES* 

Analytical Method Analytical Description Analytical Suite 

EPA SW-846 Method 6010 Inductively coupled plasma emission Aluminum, antimony, arsenic, barium, 
(3050A) spectroscopy (ICPES) beryllium, boron, cadmium, calcium, 

chromium, cobalt, copper, iron, lead, 
magnesium, manganese, 
molybdenum, nickel, potassium, 
selenium, silver, sodium, thallium, 
titanium, vanadium, and zinc 

EPA SW-846 Method 6020 Inductively coupled plasma mass Uranium (extractable) 
(3050A) spectrometry (ICPMS) 

EPA Method 200.8 Inductively coupled plasma mass Total uranium 
spectrometry (ICPMS) flow injection analysis 

EPA SW-846 Method Graphite furnace atomic absorption (GFAA) Arsenic, lead, selenium, and thallium 
7000-series 

EPA SW-846 Method 7471 Cold vapor atomic absorption (CVAA) Mercury 

*Sample preparation methods are listed in parentheses. 

The maximum allowable EQLs defined by the ER Project analytical services SOW (LANL 1995, 49738) 
for inorganic chemicals are provided in Table 01-1 in Appendix D. All detection limits were below 
background values except for selected antimony, cadmium, and selenium analyses using ICPES. Most of 
the analyses for arsenic, antimony, selenium, and thallium were performed using the GFAA method and 
yielded detection limits below background values. Mercury was also analyzed using the CVAA method to 
attain detection limits below 0.1 mg/kg. 

Results for individual sediment samples within a sample delivery group were evaluated and qualified 
using the ER Project validation process, which is based on the criteria in the NFG (EPA 1994, 48639). 
Qualifiers for individual samples and their corresponding analytes can be found in Section C-5.0. 

C-2.2 Discussion of Inorganic Quality Assurance/Quality Control Samples 

LCSs, blanks, matrix spike samples, laboratory duplicate samples, and serial dilution samples were 
analyzed to assess accuracy and precision for inorganic chemical analyses. Each of these sample types 
is defined in the ER Project analytical services SOW (LANL 1995, 49738) and described briefly in the 
sections below. 

C-2.2.1 Laboratory Control Samples 

The LCS serves as a monitor of the overall performance of each step during the analysis, including 
sample preparation. The analytical results for the field samples were qualified according to NFG if the 
individual LCSs indicated an unacceptable bias in the measurement of individual analytes. The average 
recoveries and the one-sigma standard error indicate acceptable LCS recoveries between 80 and 120% 
for all samples, with the following exception. 

• RN 3552R- LCS recoveries for aluminum and antimony were outside control limits (72 to 128%). 
No qualifiers were associated with these analytes because of adequate recoveries of matrix 
spikes and laboratory duplicates. 
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C-1.1 Samples Collected 

A total of 125 field samples were submitted for analysis at off-site fixed laboratories. The number of 
samples collected and analyzed from each reach is summarized in Table C1-1. 

TABLE C1-1 

NUMBER OF SAMPLES COLLECTED BY REACH AND ANALYTICAL SUITE 

Reach 
Analytical 

Suite LA-4 LA·S Total 

Pesticides and PCBs 7 7 14 

SVOCs 0 7 7 

Inorganic chemicals 12 7 19 

Boron, total cyanide, titanium 0 7 7 

Uranium, total uranium 0 7 7 

Americium-241 (by alpha spectroscopy) 0 7 7 

Gross alpha/beta radiation 0 7 7 

Gross gamma radiation 0 7 7 

Gamma-spectroscopy radionuclides 77 10 87 

Tritium 0 7 7 

Isotopic plutonium 78 32 110 

Isotopic thorium 0 7 7 

Isotopic uranium 0 7 7 

Strontium-90 21 7 28 

Summaries of the analy1ical methods and suites are provided in the following sections for inorganic 
chemical, radiochemical, and organic chemical analyses. The contract required detection limits, also 
referred to as the maximum estimated quantitation limits (EQLs), for each of the analy1es listed is 
provided in Appendix D-1.0. These limits are also detailed in the ER Project analy1ical services SOW 
(LANL 1995, 49738). 

C-2.0 INORGANIC CHEMICAL ANALYSES 

C-2.1 General 

A total of 19 surface and subsurface sediment samples were collected in lower Los Alamos Canyon for 
inorganic chemical analyses. The total includes 12 samples from reach LA-4 and 7 samples from reach 
LA-5. These samples were analyzed by one or more of the following EPA SW-846 methods: Method 
601 OA (inductively coupled plasma emission spectroscopy [ICPES]), Method 6020 (inductively coupled 
plasma mass spectrometry [ICPMS]), Method 7000-series (graphite furnace atomic absorption [GFAA]), 
and Method 7471 (cold vapor atomic absorption [CVAA]) (EPA 1987, 57589). The methods are 
summarized in Table C2-1. The EPA SW-846 analyses were performed at off-site fixed laboratories. 
Holding times were met for all inorganic chemical analyses. 
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APPENDIX C RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

C-1.0 SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

The lower Los Alamos Canyon data set consists of analytical results from sediment samples collected 
from reaches LA-4 and LA-5 as described in the body of this report. Most of the data set for lower Los 
Alamos Canyon is composed of isotopic and gamma-emitting radionuclides. Selected samples were also 
analyzed for the full suite of analyses that also included inorganic chemicals, semivolatile organic 
compounds (SVOCs), organochlorine pesticides, and polychlorinated biphenyls (PCBs). The summary of 
the analytical suites and method descriptions are included in Sections C-2.0, C-3.0, and C-4.0. 

A total of five different off-site fixed laboratories performed the analyses for samples collected from lower 
Los Alamos Canyon. Quality assurance (QA), quality control (QC), and data validation procedures were 
implemented in accordance with the requirements of the Task/Site Work Plan for Operable Unit 1049: Los 
Alamos Canyon and Pueblo Canyon (LANL 1995, 50290), the Quality Assurance Project Plan 
Requirements for Sampling and Analysis (LANL 1996, 54609), and the Laboratory Environmental 
Restoration (ER) Project analytical services statement of work (SOW) for contract laboratories (LANL 
1995, 49738). 

The results of the QA/QC activities were used to estimate accuracy, bias, and precision of the analytical 
measurements. QC samples including laboratory blank samples, surrogates, matrix spikes, and 
laboratory control samples (LCSs) were used to assess accuracy and bias. Duplicate QC samples were 
used to determine precision. The type and frequency of QC analyses are described in the ER Project 
analytical services SOW (LANL 1995, 49738). Other QC factors such as sample preservation and holding 
times were also assessed. The requirements for sample preservation and holding times are given in 
LANL-ER-SOP-1.02, Rev. 0, "Sample Containers and Preservation." Evaluating these QC indicators 
allows estimates to be made of the accuracy, bias, and precision of the analytical suites. 

The results for individual samples were qualified, as necessary, using the ER Project data validation 
process by assessing the QC parameters listed above. The ER Project data validation process adheres 
to the Environmental Protection Agency (EPA) Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (NFG) (EPA 1994, 48639) for data validation and incorporates 
Laboratory-specific reason codes for qualifying data. Data packages received from each analytical 
laboratory were reviewed with respect to the NFG and Laboratory quality procedures for data validation. 
Data validation results, including sample IDs and their associated qualifiers, are located in Section C-5.0. 

A focused data validation was also performed for most of the data packages (also referred to as request 
numbers [RNs]), including those listed in the following sections. The focused validation followed the same 
procedure discussed above and included a more detailed review of the raw data results generated by the 
analytical laboratories. In some cases, manual calculations were conducted or reviewed to confirm QC 
results. 

In general, the data appear to be of acceptable quality, and most of the data, including the qualified data, 
are usable for evaluation and interpretive purposes. As discussed in the following text, some of the 
qualified data should be considered estimated (J-qualified). Overall, the entire data set meets the 
standards set for use in this report except for the rejection of antimony data from reach LA-5. Discussions 
of data usability are addressed in Section 3.1, and definitions of the qualifiers used in the analyses are 
presented in Section C-5.0. 
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Characterization of Geomorphic Units Appendix B 

B-5.0 SEDIMENT SAMPLING EVENTS 

Sediment sampling in this investigation followed a phased approach, which focused on sequentially 
reducing uncertainties about the nature and extent of contamination in each reach and on testing 
components of the conceptual model. The chronology of sampling events in lower Los Alamos Canyon 
and the primary goals of each sampling event are summarized in Table 85-1. 

TABLE 85-1 

SUMMARY OF SEDIMENT SAMPLING EVENTS IN LOWER LOS ALAMOS CANYON 

Number of Type of Analyses 
Sampling Sampling Samples and 

Reach Event Dates Collected* Primary Goals 

LA-4 1 8/4/97-8/5/97 39 Cesium and plutonium analyses plus limited·suite analyses 
on seven samples; examine general variations in 
contaminants between geomorphic units and between 
subreaches; evaluate vertical variations in cesium and 
plutonium concentration; provide initial estimates of cesium 
and plutonium inventories; evaluate collocation of cesium and 
plutonium and presence of other analytes above background 
values --- --

LA-4 2 1 0/28/97-1 0/29/97 43 Cesium and plutonium analyses on 35 samples plus limited-
suite analyses on 14 samples; reduce uncertainty in cesium 
and plutonium inventories and in horizontal and vertical extent 
of contaminated sediments; evaluate reliability of highest 
plutonium-239,240 and strontium-SO results from first 
sampling event; evaluate concentrations of limited-suite 
analytes and possible collocation of contaminants 

LA-5 1 5/30/96 7 Full-suite analyses; determine contaminants present above 
background values and primary risk drivers; examine general 
variations in contaminants between geomorphic units 

LA-5 2 5/29/97 24 Plutonium analyses plus cesium-137 analyses on three 
samples; evaluate horizontal and vertical extent of 
contaminated sediments and variations in plutonium 
concentration between geomorphic units, between sediment 
facies, and with depth; provide estimate of plutonium 
inventory; examine fine-grained sediments for presence of 
cesium-137 above background values 

·Number of samples does not include quality assurance duplicates. 
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Characterization of Geomorphic Units Appendix B 

TABLE B4-2 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-5 

Sample Alpha Beta Gamma 
Fixed-Point Location Geomorphic Depth Radiation Radiation Radiation 

Site ID Subreach Unit {em) {cpm) {cpm) (cpm) 

LA5-32 LA-5 West c3 0 7 329 5726 

0 6.8 

LA5-33 LA-5 West f1 0 7.2 353 5789 

0 8.4 

LA5·34 LA-5 West c1 0 9.6 298 4273 

0 7 

LA5·35 LA-5 West c3 0 4.6 308 4735 

0 7.8 

LA5-36 LA-5 West c2 0 9 328 5147 

0 7 

LA5-37 LA-5 West c3 0 4.8 310 5512 

0 6.2 

LA5·38 LA-5 West c2 0 5.2 304 4694 

0 6.4 

LA5·39 LA-5 West f1 0 5.2 306 5361 

0 7.8 

TABLE B4-3 

IN SITU GAMMA SPECTROSCOPY MEASUREMENTS IN REACH LA-58 

Sample Am-241 
Fixed-Point Location Geomorphic Cs-137 Cs-137 Am-241 {fixed lab, 

Site lot' Unit {gamma spec) {fixed lab) {gamma spec) alpha spec) 

LA5·1 LA-0032 c3 0.366 0.43 No• 0.025 

LA5·6 (LA-0033) c1 NO 0.08 (U)d NO 0.023 {U) 

LA5·11 (LA-0034) f1 0.242 0.39 NO 0.026 (U) 

LA5·15 (LA-0035) f1 0.247 0.79 NO 0.065 

LA5·21 (LA-0037) f2 0.290 NA• NO NA 

a. pCi/g 

b. Sample locations in parentheses indicate nearby sites in same geomorphic unit. 

c. NO = not detected 
d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or 

detection limit. 

e. NA = not analyzed 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-2 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-5 

Sample Alpha Beta Gamma 
Fixed-Point Location Geomorphic Depth Radiation Radiation Radiation 

Site ID Subreach Unit (em) (cpm) (cpm) (cpm) 

LAS-19 LA-0088 LA-5 c3 40 3.4 5954 

50 6404 

60 5.4 6246 

70 6162 

80 5 6248 

90 0 5832 
100 0 5449 

LAS-20 LA-5 c3? 0 6.2 316 4978 

0 8 

LAS-21 LA-5 f2 0 10.4 350 5551 

0 6 

LA5·22 LA-0037 LA-5 c1 0 2.2 295 4560 

0 4.4 

LAS-23 LA-5 c3 0 3.6 315 4555 

0 7 

LAS-24 LA-0080 LA-5 c3 0 6.6 323 5155 

0 6.2 

LA5-25 LA-0081 LA-5 f2 0 8.4 343 5707 

0 9.4 

LAS-26 LA-0082 LA-5 c3 0 3.2 314 4948 

0 5.2 

LAS-27 LA-5 c2 0 7 315 4880 

0 4.4 

LAS-28 LA-0083 LA-5 f1 0 4 315 5248 

0 7.6 

25 4.6 

25 0 

10 5030 

20 5341 

30 5459 

40 5581 

50 5436 

60 5442 

70 7.6 5668 

LAS-29 LA-0085 LA-5 c2 0 5.6 322 5187 

0 8 

LA5-30 LA-0038 LA-5 f1 0 5.6 303 5185 

0 13.4 

0 12.4 

0 11 

LA5-31 LA-5 West c1 0 4 281 4283 

0 4.8 
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Characterization of Geomorphic Units Appendix B 

TABLE 84·2 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-5 

Sample Alpha Beta Gamma 
Fixed-Point Location Geomorphic Depth Radiation Radiation Radiation 

Site 10 Subreach Unit (em) (cpm) (cpm) (cpm) 

LAS·1 LA-0032 LA·S c3 0 7.2 423 62S2 
0 8 

LAS-2 LA-S c3 0 S.2 417 S906 
0 9.4 

LAS-3 LA·S c3 0 8.6 347 4762 
0 8 

LAS-4 LA-S c3 0 S.2 3S6 4704 
0 6.4 

LAS-S LA·S c3 0 6 333 4824 
0 7.4 

LAS-6 LA-S c1 0 4.2 310 463S 
0 7.2 

LAS-7 LA-0033 LA-S c1 0 4.4 292 4136 
0 6.4 

LAS-8 LA·S c2 0 S.4 311 43S3 
0 7.4 

LAS-9 LA-S c3 0 7 31S 4S93 
0 S.8 

LAS-10 LA-S c3 0 5.4 313 s2n 
0 7.6 

LAS-11 LA·S f1 0 4.8 386 S357 
0 7.8 

LAS-12 LA·S f1 0 9 378 SS69 
0 S.2 

LAS-13 LA-0034 LA-S f1 0 6.8 374 S976 
0 6.4 

LAS-14 LA-003S LA·S f1 0 6.8 3n S707 
0 14.4 

LAS-1S LA-S f1 0 6.4 307 S243 
0 9.6 

LAS-16 LA-0_036 LA·S c2 0 7.6 316 S394 
0 7.2 

LAS-17 LA·S c1 0 6.6 327 4944 
0 9.2 

LAS-18 LA-S c1 0 4.6 296 4810 
0 S.4 

LAS-19 LA-0088 LA-5 c3 0 3 335 S642 
0 9 

10 S161 
20 7.6 S242 
30 0 S879 
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Appendix B Characterization ofGeomorphic Units 

B-4.2.2.2 Fixed-Point Alpha, Beta, and Gamma Radiation Survey 

Fixed-point radiation data were obtained from 39 sites in reaches LA-5 and LA-5 West (Figures B4-7 and 
B4-8; Table B4-2). These data include 90 measurements of alpha radiation, 39 measurements of beta 
radiation, and 56 measurements of gamma radiation. Alpha radiation ranged from 0 to 14.4 cpm, beta 
radiation ranged from 281 to 423 cpm, and gamma radiation ranged from 4136 to 6404 cpm. The 
locations of full-suite sediment samples in LA-5 were in part biased by these measurements, but 
analytical results indicated that concentrations of all radionuclides were too low to allow effective use of 
these field instruments, and all of these measurements appear to represent background variations. 
Therefore, these measurements were not used further in this investigation. 

B-4.2.2.3 In Situ Gamma Spectroscopy Survey 

Five in situ gamma spectroscopy measurements were made in reach LA-5, in part to test the utility of this 
instrument in providing rapid estimates of the amount of gamma-emitting radionuclides present within the 
sediment. The only analyte identified in the gamma spectroscopy analyses that is a potential contaminant 
in lower Los Alamos Canyon is cesium-137. Cesium-137 was reported in four of the analyses at low 
levels of from 0.24 to 0.37 pCi/g, suggesting that the measured cesium-137 was derived from worldwide 
fallout. These results are consistent with measurements from fixed analytical laboratories (Table B4-3). 

B-4.2.3 Supplemental Characterization between Reaches 

After it was recognized in upper Los Alamos Canyon that gross gamma radiation walkover measurements 
provided a fast and efficient means to identify variations in gamma radiation, supplemental 
characterization between reaches was conducted in May 1996. This characterization involved the 
collection of gamma radiation measurements from a series of short (20 to 1 00 m long) sections of the 
active stream channel and adjacent post-1942 geomorphic units, extending a distance of more than 6 km 
from Basalt Springs to the Rio Grande. These measurements supplemented data obtained by the same 
method along 7 km of upper Los Alamos Canyon (Reneau et al. 1998, 59160). 

Figure B4-9 summarizes the gamma walkover data obtained between Technical Area (TA) -2 in upper 
Los Alamos Canyon, within reach LA-1, and the Rio Grande. This figure shows average values from each 
measurement interval for both the active channel and the adjacent surfaces where fine-grained overbank 
facies sediment has been deposited (primarily c2 surfaces). Gamma radiation is relatively low between 
T A-2 and DP Canyon, approximately 25,000 cpm or less, which probably records background values in 
upper Los Alamos Canyon. Gamma radiation increases dramatically at DP Canyon in reach LA-2 and 
then progressively decreases to reach LA-3 near state road NM 4, although radiation at LA-3 is still 
elevated relative to radiation upstream from DP Canyon. A major drop in gamma radiation is apparent 
downstream from the confluence of Pueblo Canyon and Los Alamos Canyon, and average gamma 
radiation is typically less than 20,000 cpm in reach LA-4. A gradual decrease in gamma radiation is seen 
between LA-4 and the Rio Grande. Because of the relatively low levels of cesium-137 measured in lower 
Los Alamos Canyon, this downstream decrease in gamma radiation between Basalt Springs and the Rio 
Grande apparently records variations in background radiation associated with the different rock units 
exposed in lower Los Alamos Canyon. Therefore, these measurements are not useful in defining 
variations in cesium-137 concentration in lower Los Alamos Canyon. 
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Figure B4-3c. Plots of gamma radiation against depth for the c1 and c3 units In reach LA-4. 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth Gamma Radiation 
Site ID Location 10 Subreach Unit (em) (cpm) 

LA4-95 LA4-S44 LA-0207 LA-4 West c3 60 7811 
70 7888 
80 8085 

I 

90 7773 
100 7641 
110 7544 

LA4-96 LA4-S45 LA-4 West f1? 0 3508 
10 3708 
20 3727 
30 3399 
40 3351 

LA4-97 LA-4 West f1b 0 5266 
LA4-98 LA-0124 LA-4 West f1b 0 5682 
LA4-99 LA4-S46 LA-4 West f1 0 5708 

10 6097 
20 6402 
30 6398 
40 6225 

LA4-100 LA4-S47 LA-4 West f1 0 6480 
10 6442 
20 6803 
30 6859 
40 6836 
50 6549 
60 6499 

LA4-101 LA4-S48 LA-4 West c3 0 6460 
10 6888 
20 7741 
30 8448 
40 8866 
50 8496 
60 8680 
70 8587 
80 8268 
90 8232 

LA4-102 LA-4 West f1 0 4868 
LA4-103 ! LA-0123 LA-4 West f1 0 5478 
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Characterization of Geomorphic Units Appendix B 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth Gamma Radiation 
Site 10 Location ID Sub reach Unit (em) (cpm) 

LA4-87 LA-4 West i 11 0 5616 
LA4-88 LA4-S39 LA-0130 LA-4 West 11? 0 6211 

10 5928 
20 6650 
30 6528 
40 6455 
50 6127 
60 5782 
70 5798 
80 5742 
90 5595 

LA4-89 LA4-S40 LA-0129 LA-4 West c3 0 6101 
10 6489 
20 6952 
30 7253 
40 7476 
50 6961 
60 6049 r---

LA4-90 I LA-4 West 11 ·0 5612 i 
LA4-91 LA4-S41 LA-4 West c3 0 6145 

10 6119 
20 6939 
30 7131 
40 7278 
50 7520 
60 7266 
70 7569 

LA4-92 LA4-S42 LA-4 West 11? 0 6556 
10 6294 
20 6510 
30 6285 
40 5952 
50 6006 
60 5713 
70 5755 

LA4-93 LA4-S43 LA-0126 LA-4 West f1 0 5071 
10 5097 
20 5295 
30 5428 
40 5287 
so 5759 

LA4-94 I LA-4 West at 0 4783 I I 

LA4-95 LA4-S44 LA-0207 LA-4 West c3 0 6430 
10 6671 
20 7219 
30 7332 
40 8066 
50 7935 



Appendix B Characteri-:_ation of Geomorphic Units 

TABLE 84-1 (continued} 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic 

I 

Depth Gamma Radiation 
Site 10 Location 10 Sub reach Unit (em) (cpm) 

LA4·56 L.A-4 East c1 0 4493 
LA4-57 I LA-4 East I c1 0 5194 
LA4·58 ; L.A-0209 I LA-4 East c2 0 4488 
LA4-59 I L.A-4 East at I 0 4802 I 

LA4-60 L.A-4 East 11 0 I 5244 
LA4·61 ! I L.A-4 East 11 i 0 5276 
LA4·62 I I L.A-4 East I c1 0 4489 
LA4-63 I L.A-4 East c1 0 5243 
LA4·64 LA4·S36 L.A-0208 L.A-4 East c3 0 6282 

10 6226 
20 6329 
30 6539 
40 6854 
50 6702 
60 6442 
70 5877 

LA4·65 I LA-4 East at 0 4890 
LA4-66 LA4·S37 L.A-4 East c3 0 6319 

10 5835 
20 6266 
30 6370 
40 6035 
50 5867 
60 5714 

LA4-67 LA4-S38 L.A-0136 L.A-4 East 11 0 5529 
10 5734 
20 5956 
30 6122 
40 6141 

LA4-68 LA·4 East c1 0 4794 
LA4-69 LA-4 East 11 0 5522 
LA4-70 LA·4 East I at 0 5212 
LA4-71 LA·4 East 11 0 4291 
LA4·72 LA-4 East c1 0 5012 
LA4-73 

' 
L.A-4 East c1 0 5148 

LA4-74 LA-4 East 11 0 4841 
LA4-75 LA-4 East c1 0 5308 
LA4-76 I I LA-4 East c1 0 5665 
LA4·77 I LA-4 East at 0 4043 
LA4·78 LA-0138 L.A-4 East 11 0 6404 
LA4-79 I L.A-4 East c1 0 4928 
LA4-80 I L.A-4 East c1 0 5486 I 

LA4-81 LA-4 East c1 0 4983 

LA4·82 LA-4 East c1 0 5381 
LA4-83 I LA-4 East at 0 5845 
LA4·84 L.A-4 East at 0 4909 
LA4-85 LA-4 West I c1 0 6064 
LA4-86 i L.A-4 West c2 0 6770 
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Characterization of Geomorphic Units Appendix B 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth Gamma Radiation 
Site 10 location 10 

' 
Sub reach Unit (em) (cpm) 

LA4-31 LA4-S31 LA-0211 I LA-4 East c3 I 110 I 6253 I 

LA4-32 LA4-S32 LA-0213 LA-4 East Qt ! 0 5090 
I 10 I 4876 

20 5234 
30 I 5037 
40 I 5048 
50 4988 
60 4808 
70 4570 
80 4582 
90 4688 

100 4826 
LA4-33 LA-4 East c1 0 5042 
LA4-34 I I LA-4 East c1 0 5885 
LA4-35 LA-4 East c1 0 5614 
LA4-36 I LA-4 East c1 0 5370 
LA4-37 LA4-S33 LA-0132 LA-4 East c3 0 5880 

10 6048 
20 6181 
30 6339 
40 6392 
50 6254 
60 6478 

LA4-38 i LA-4 East 11 0 5249 
LA4-39 LA-4 East Qt 0 4893 
LA4-40 LA-4 East c1 0 4691 
LA4-41 LA-4 East c1 0 5433 
LA4-42 LA-4 East 11 0 6209 
LA4-43 LA-4 East Qt 0 5131 
LA4-44 LA-4 East c1 0 5154 
LA4-45 LA-4 East c1 0 6243 
LA4-46 I LA-4 East at 0 4242 
LA4-47 LA-4 East c1 0 5043 
LA4-48 I LA-4 East Qt 0 4511 
LA4-49 LA-4 East 11 0 4824 
LA4-50 I LA-0134 LA-4 East 11 0 5014 
LA4-51 ! LA-4 East Qt 0 5272 
LA4-52 LA4-S34 LA-0212 LA-4 East c2 0 5158 

10 5306 
20 5486 
30 5185 
40 s2n 

LA4-53 I LA-4 East c1 0 4529 
LA4-54 I I LA-4 East c1 0 5336 I 

LA4-55 LA4-S35 LA-4 East c2 0 5059 
10 4684 
20 5192 
30 5235 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section .Sample Geomorphic Depth Gamma Radiation 
Site 10 Location ID Subreach Unit (em) (cpm) 

LA4-25 LA4-S25 LA-4 East c2 10 6156 
20 6180 
30 6174 
40 I 6059 
50 5946 

LA4-26 LA4-S26 LA-4 East c3 0 6402 
10 6828 
20 6950 
30 7242 
40 7542 
50 7498 
60 7454 
70 6948 
80 6546 

LA4-27 LA4-S27 LA-4 East c1 0 5437 
10 4985 
20 4967 

LA4-28 LA4-S28 LA-4 East c2 0 6152 
10 6199 
20 6748 
30 6432 
40 6226 
50 5758 
60 5512 
70 5473 

LA4-29 LA4-S29 LA-4 East C1 0 5312 
10 5327 
20 5316 

LA4-30 LA4-S30 LA-0135 · LA-4 East c3 0 6111 
10 5978 
20 7911 
30 8154 
40 8053 
50 8020 
60 6100 
70 5860 
80 5746 

LA4-31 LA4-S31 LA-0211 LA-4 East c3 0 6214 
10 5705 
20 6292 
30 6616 
40 6634 
50 6709 
60 6518 
70 6262 
80 6338 
90 6229 

100 6321 
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Characterization of Geomorphic Units Appendix B 

TABLE 84·1 {continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth 
I 

Gamma Radiation 
Site 10 Location 10 Sub reach Unit (em) (cpm) 

LA4·20 LA4·S20 LA-4 West c3 0 6087 
10 6409 
20 7140 
30 7621 
40 7805 
50 7879 
60 7747 
70 7757 
80 7766 

LA4·21 LA4-S21 LA-4 West c3 0 6514 
10 6485 
20 7235 
30 7514 
40 7750 
50 6855 

LA4·22 LA4·S22 LA-4 West c3 0 6153 
10 6364 
20 6777 
30 7335 
40 7898 
50 8177 
60 8310 
70 8220 
80 7716 
90 7962 

100 7631 
110 7632 

LA4·23 LA4·S23 LA-4 East c3 0 6004 
10 6155 
20 6537 
30 6647 
40 7030 
50 7313 
60 7054 
70 7066 

LA4·24 LA4·S24 LA·4 East c3 0 6399 
10 6161 
20 6516 
30 7019 
40 6927 
50 6967 
60 7125 
70 6378 
80 6825 
90 6634 

100 6611 
110 6693 

LA4·25 LA4-S25 1 LA-4 East c2 0 6533 
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Appendix B Characterization of Geomorphic Units 

TABLE 84-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth Gamma Radiation 
Site 10 location 10 Subreach Unit {em) (cpm) 

LA4·14 LA4·S14 LA·0128 LA-4 West c3 30 6054 
40 6189 
50 5641 
60 5553 
70 5354 

LA4-15 LA4-S15 LA-4 West f1 0 4924 
10 4687 
20 4936 
30 5077 
40 5224 
50 5246 
60 5393 
70 5251 
80 5234 
90 5372 

100 5599 
110 5393 

LA4·16 LA4-S16 LA-4 West c3 0 6847 
10 6577 
20 7102 
30 7465 
40 7494 
50 7359 
60 7345 
70 6806 

LA4·17 LA4·S17 LA-4 West c1 0 5652 
10 4807 
20 4799 
30 4823 

LA4·18 LA4·S18 LA-4 West c3? 0 4470? 
10 5079 
20 4948 
30 4976 .. 
40 4929 
50 4822 

LA4·19 LA4·S19 LA-4 West c3 0 5229 
10 5403 
20 5862 
30 5860 
40 5874 
50 5783 
60 5261 
70 5434 
80 5687 
90 5832 

100 6146 
110 6714 
120 6976 
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Characterization of Geomorphic Units Appendix B 

TABLE 84·1 (continued} 

FIXED-POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth Gamma Radiation 
Site 10 Location 10 Sub reach Unit (em) (cpm) 

LA4·8 LA4·S8 LA·4 West c3 30 6044 
40 6487 
50 6514 
60 I 6452 
70 6169 

LA4·9 LA4-S9 LA-4 West c3 0 5767 
10 5824 
20 6233 

r--- . 30 6288 
40 6293 

1- so 6086 
LA4-10 LA4-S10 LA-4 West c2 0 5202 

10 5533 
20 5631 
30 5337 
40 4941 
50 4871 
60 4781 
70 5310 
80 5112 
90 5249 

LA4·11 LA4-S11 LA-4 West c2 0 6475 
10 5889 
20 5767 
30 6233 
40 6310 
50 5790 
60 5954 
70 5520 

LA4-12 LA4-S12 LA-4 West c2 0 5832 
10 5270 
20 6262 
30 6074• 
40 5882 
50 6210 
60 5928 
70 5801 

LA4-13 LA4-S13 LA·0122 LA·4 West c3 0 6205 
10 6213 
20 6729 
30 7055 
40 7033 
50 6no 
60 6697 
70 6247 

LA4-14 LA4-S14 LA-0128 LA-4 West c3 0 6288 
10 5666 
20 6060 
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Appendix B Characteri::.ation of Geomorphic Units 

TABLE 84·1 

FIXED~POINT RADIATION MEASUREMENTS IN REACH LA-4 

Fixed-Point Section Sample Geomorphic Depth Gamma Radiation 
Site 10 Location 10 Sub reach Unit (c:m) (cpm) 

LA4·1 LA4·S1 LA-4 West c1 0 i 5590 
10 4844 
20 4796 

LA4·2 LA4-S2 LA-4 West c2 0 6264 
10 5926 
20 6591 
30 6405 
40 6173 

LA4-3 LA4-S3 LA-4 West c3? 0 6610 
10 6582 
20 7541 
30 7662 
40 7912 
50 7939 
60 7402 
70 6851 

LA4-4 LA4·S4 LA-4 West c3 0 5975 
10 6335 
20 6192 
30 5722 
40 5502 

LA4·5 LA4-S5 LA-4 West c3? 0 6511 
10 5773 
20 6437 
30 6639 
40 6608 
50 6779 

LA4·6 LA4-S6 LA-4 West c2 0 5951 
10 5830 
20 6266 
30 6394 
40 6569 
50 6228 

LA4-7 LA4-S7 LA-0125 LA-4 West c3 0 6411 
10 6469 
20 7252 
30 7567 
40 8623 
50 8305 
60 8449 
70 9185 
80 9143 
90 8740 

100 7895 
LA4·8 LA4·S8 LA-4 West c3 0 5444 

10 5467 
20 5948 
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Characteri;:ation of Geomorphic Units Appendix B 
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Figure 84-2. Map of reach LA-4 East showing fixed-point radiation measurement sites. 
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Figure 84-1. Map of reach LA-4 West showing fixed-point radiation measurement sites. 
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Characterization of Geomorphic Units Appendix B 

The gamma spectroscopy software collects a gamma radiation spectrum by recording the number of 
ionizing events that occur in each energy interval. The events surrounding a given energy interval 
constitute a photopeak. The software performs a photopeak search and identifies the radionuclide that 
produced each photopeak by comparing the photopeak energy with a predetermined library of energies of 
gamma-emitting radionuclides (EG&G Ortec library). The height of the photopeak is proportional to the 
concentration of the corresponding radionuclide. The software quantifies the radionuclide (pCi/g) by 
applying a conversion factor to the number of events recorded at each photopeak. One source of 
potential error in these calculations is the incorrect assignment of photopeaks when the peaks from 
different radionuclides are similar, requiring checking by the user before the data can be accepted. Before 
and after each day's use, the instrument's calibration was checked by collecting a 15-min measurement 
of a radium r:.ource and a cesium-137 source of known C:tctivity. At the same time, the instrument was 
used to collect a 15-min measurement of local background radiation, as discussed for the gross gamma 
radiation walkover surveys. 

8-4.2 Results 

8-4.2.1 Reach LA-4 

8-4.2.1.1 Fixed-Point Gamma Radiation Survey 

A total of 419 fixed-point gross gamma radiation measurements were made at 103 sites in reach LA-4 
(Figures 84-1 and 84-2; Table 84-1 ). These sites included 48 vertical sections through stream banks or 
hand-dug pits in the c1, c2, c3, f1, f1 b, and at units (Figure 84-3). Measurements ranged from 3351 to 
9185 cpm and, because of differences in gamma radiation between different geomorphic units, appeared 
to record variability in the concentrations of cesium-137 as had been seen in upper Los Alamos Canyon. 
Figure 84-4 shows the average of all measurements from the sections within the different geomorphic 
units, illustrating the general occurrence of the highest gamma radiation in the c3 unit and the lowest 
gamma radiation in a pre-1943 stream terrace (Qt). Sediment sampling in the first sampling round was 
biased by these field gamma measurements, but there was no systematic relation between the field 
gamma radiation measurements and cesium-137 levels in the sediment samples. In addition, it is notable 
that most of these measurements are within the range of measurements with the same instrument for pre-
1943 sediments upstream in reach LA-3, which reached 8100 cpm (Reneau et al. 1998, 59160). 
Therefore, these field radiation measurements were not considered reliable for identifying variations in 
contamination and were not used further in this investigation. 

8-4.2.2 Reach LA-5 

8-4.2.2.1 Gross Gamma Radiation Walkover Survey 

A gross gamma radiation walkover survey was performed in reach LA-5 in March 1996, and gross gamma 
radiation data were obtained from 15,880 points using 2-second count times. Locations of the 
measurement points are shown on Figures 84-5 and 84-6, and the raw data are archived in the Facility for 
Information Management, Analysis, and Display (FIMAD). The survey included an area downstream from 
the confluence of Guaje Canyon and Los Alamos Canyon, extending to the junction of state roads NM 30 
and NM 502, where no sediment samples were collected and where no investigations were conducted 
after March 1996. This unsampled area is referred to as reach LA-5 West (Figure 84-6), and the sampled 
reach is referred to as LA-5 (Figure 84-5). The highest gamma radiation value in the walkover survey, 
25,262 cpm, was from the c3 unit near sample location LA-0032. The locations of several full-suite 
sediment samples in LA-5 were biased by these field measurements, but analytical results indicated that 
concentrations of gamma-emitting radionuclide contaminants such as cesium-137 were too low to allow 
effective use of this method. Therefore, these measurements were not used further in this investigation. 
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8-4.1.2 Fixed-Point Alpha, Beta, and Gamma Radiation Surveys 

Alpha, beta, and gamma radiation were measured at fixed locations in reach LA-5 using 

• for alpha radiation, a Ludlum Model 43-1 detector (zinc sulfide scintillation probe) with a Ludlum 
Model 2221 scaler/ratemeter; 

• for beta radiation, a Ludlum Model44-116 detector (plastic scintillation probe) with a Ludlum 
Model 2221 scaler/ratemeter; and 

• for gamma radiation, a Ludlum Model 44-1 0 detector encased in a lead- and copper-lined, 
polyethylene shield with a Ludlum Model 2221 scaler/ratemeter. 

Fixed-point gamma radiation measurements were also made in reach LA-4 using the same instrument. 

Before and after each day's use, each instrument's response was checked by collecting a 1-min 
measurement of a thorium-232 source (for alpha radiation response) and a cesium-137 source (for beta 
and gamma radiation response) of known activity and compared with the acceptable range (average± 
20%). At the same time, each instrument was used to collect five 1-min instrument calibration 
measurements at a local field site, as discussed for the gross gamma walkover survey. Scaler/ratemeter 
battery voltage, operating high voltage, threshold setting, and window configuration were also checked 
twice daily. 

The measurement locations were chosen to include all geomorphic units identified in reaches LA-4 and 
LA-5 and specific sites of relatively high gross gamma radiation in LA-5 as identified in the gamma 
walkover survey. In addition, measurements of different stratigraphic layers exposed in stream banks 
were made at selected locations to evaluate depth variations. Beta and gamma measurements in LA-5 
were conducted by placing the probe face on the soil surface (horizontal for surface measurements, 
vertical for depth measurements) and collecting 5-min timed measurements (counts per 5 min). Because 
of the decision to focus all fixed-point measurements in LA-4 on gamma radiation, the measurement time 
was decreased to 1 min because this length of time provided a sufficient number of counts for statistical 
purposes (>5000 counts). Gamma radiation measurements in vertical exposures in LA-4 were made at 
the surface and at 1 0-cm intervals. For the alpha measurements in LA-5, sediment from selected layers 
was spread 1 to 3 em deep on pie tins to provide a smoother surface, which helped prevent the Mylar 
polyester film on the instrument detector from breaking and improved the quality of the measurements. 
The alpha radiation measurements used 5-min count times. 

8-4.1.3 In Situ Gamma Spectroscopy Survey 

Gamma radiation was measured at selected fixed-point locations in reach LA-5 using an EG&G Ortec 
Nomad Plus portable spectroscopy system comprising a Model GMX-30210-P-S PopTop high-purity 
germanium detector and Maestro II gamma spectroscopy software. This system allows in situ 
quantification of specific radioisotopes where concentrations are sufficiently high. Measurement locations 
were chosen to include sites representative of both widespread geomorphic units and potential elevated 
radiation as measured with the fixed-point instruments. The survey was conducted by placing the 
detector, mounted on a tripod, 1 m from the ground surface and collecting a 15-min timed measurement. 
This arrangement detected gamma radiation from an area of >300 m2 (> 10 m radius), with >50% of the 
signal received from within 30m2 (-3m radius). In some cases, because of the size of geomorphic units, 
the measurements sampled multiple units. 
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B-4.0 RADIOLOGICAL FIELD MEASUREMENTS 

B-4.1 Instrument Calibration and Use 

B-4.1.1 Gross Gamma Radiation Walkover Surveys 

The gross gamma radiation walkover survey in reach LA-S was conducted by the Environmental 
Restoration Group (ERG) of Albuquerque, New Mexico, using Ludlum Model 44-10 detectors (2-in. by 
2-in. sodium iodide (Nal] scintillation probes) with Ludlum Model 2221 scaler/ratemeters (single channel 
analyzers). Before and after each day's use, each instrument's response was checked by collecting a 
1 -min measurement of a cesium-137 source of known activity and comparing it with the accaptable range 
(average ± 20%). At the same time, five 1 -min instrument calibration measurements were collected at a 
local field site; the average of these readings was compared with an acceptable range (average ± 3 
sigma). The calibration measurements were taken each day at the same place in an area that was not 
likely to have been radioactively contaminated by Laboratory activities. During these measurements, 
source-to-detector geometry was kept as consistent as possible. Scaler/ratemeter battery voltage, 
operating high voltage, threshold setting, and window configuration were also checked twice daily. 

The survey was conducted by walking slowly with the probe face held approximately 1 ft from the ground 
surface. Gamma radiation measurements (counts per minute [cpm)) were collected every 2 seconds and 
correlated to location as determined by a global positicning system {GPS). Accurate and continuous GPS 
measurements required that several satellites be visible to the instruments, and measurements were 
restricted to parts of reach LA-S that had low tree density. 

Modifications were made to the gross gamma walkover survey procedure after it was realized during 
investigations in reach LA-2 in upper Los Alamos Canyon that the walkover surveys could provide very 
rapid data on variations in radiation between different geomorphic units within a reach or between 
different reaches but that there were several limitations to the use of this method in both upper and lower 
Los Alamos Canyon. One limitation involved the small size of most individual geomorphic units in many 
reaches and the poor precision of the topographic map under forest cover, such that the walkover data 
could not be easily ar.d confidently assigned to specific geomorphic units. A second limitation was that 
the GPS method was often slowed down considerably because of tree cover. In the modifications to the 
walkover methodology in lower Los Alamos Canyon, the ERG instruments were used, but no attempt was 
made to obtain continuous GPS measurements. The operator walked a set distance within a specific 
geomorphic unit collecting measurements every 2 seconds, and the ends of these measured transects in 
addition to some of the points along the transect were located with the GPS. Each set of measurements 
could then be related to a specific location along the stream channel and to a specific geomorphic unit, 
and the average gamma radiation could be calculated from each set of data. These measurements were 
used to compare radiation in the active stream channel, which is dominated by coarse-grained sediment, 
with radiation in adjacent units (dominantly c2 units) that are underlain by finer grained sediments and 
also to examine longitudinal variations in gamma radiation. Measurements were made in this manner 
from Basalt Springs to the Rio Grande, which supplemented similar measurements obtained upstream in 
lJpper Los Alamos Canyon. One limitation of this method is that some of the gamma radiation measured 
by the instrument may be from adjacent geomorphic units because of the narrow widths that are typical of 
units in some reaches, particularly in reach LA-4, although the units are wide enough downstream from 
Bayo Canyon to prevent this potential problem. Despite this limitation, these walkover measurements are 
still useful for identifying general trends in radiation and for identifying specific areas with relatively high 
levels of gamma radiation. 
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TABLE 83-4 

REACH LA-5 PARTICLE SIZE SUMMARY 

Very Coarse Coarse Medium Sand Fine Sand Very Flnl! Sand Coarse Sin 
Gravel Sand Sand (0.5-{1.25 (0.25-{1.125 (0.125-{1.0625 (62.5-15 

Geomorphic Sediment Summary (>2mm) (2-tmm) (1-C.5mm) mm) mm) mm) ~m) 
unn Facies Statistic (wt%) (wt%) (wt%) (wt "!.) (wt%) (wt%) (wt%) 

c1 Channel average 24.3 39.1 38.6 14.7 5.0 0.4 2.0 

sld. dev. 5.5 12.1 7.2 5.2 0.5 0.0 0.6 

n 2 2 2 2 2 2 2 

c2 Overbank average 5.0 2.9 7.8 18.4 28.5 22.4 14.3 

std. dev. 3.5 2.5 3.9 3.0 5.2 0.2 1.8 

n 2 2 2 2 2 2 2 

c2 Channel average 21.1 23.1 37.8 23.2 8.4 2.7 2.3 

std. dev. 10.5 6.3 1.1 5.1 2.6 0.3 0.6 

n 2 2 2 2 2 2 2 

c3 Overbank average 6.2 5.8 13.1 19.1 24.9 18.8 13.8 

std. dev. 6.8 3.2 8.9 8.5 7.8 9.3 4.5 

n 4 4 4 4 4 4 4 

c3 Channel average 13.5 9.7 25.5 32.7 16.6 6.8 4.2 

std. dev. 6.9 3.4 6.3 5.7 4.2 3.'5 3.9 

n 4 4 4 4 4 4 4 

11 Overbank average 9.7 2.7 5.6 14.7 26.7 22.7 19.5 

std. dev. 9.5 1.6 2.9 6.3 6.3 5.8 10.5 

n 13 13 13 13 13 13 13 

11 Channel average 11.9 22.6 35.2 22.4 9.5 4.0 3.1 

n 1 1 1 1 1 1 1 

12 Overbank average 14.8 3.9 4.7 8.2 18.5 22.3 25.3 

std. dev. 16.6 2.0 1.2 1.3 7.4 6.6 5.3 

n 3 3 3 3 3 3 3 

a. cs = coarse sand, ms = medium sand, Is = line sand. vis = very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = 2:20% gravel 

Fine 
SIH Clay Organic 

(15-2t•m) (<2t•m) Maner 
(wt%) (wt%) (wt%) 

0.1 0.2 0.1 

0.0 0.0 0.0 

2 2 2 

3.2 2.5 1.0 

1.0 0.8 1.0 

2 2 2 

0.9 1.5 0.8 

0.2 0.1 0.1 

2 2 2 

2.1 2.4 1.2 

1.1 0.7 0.6 

4 4 4 

1.9 2.5 0.9 

0.3 0.4 0.3 

4 4 4 

4.5 3.6 2.0 

2.5 1.3 0.9 

13 13 13 

1.3 1.9 0.9 

1 1 1 

9.1 7.7 4.0 

5.3 5.9 0.9 

3 3 3 

Median Median 
Particle Particle 

Size Size 
Class• (mm) 

cs 0.821 

Is 0.151 

cs 0.611 

Is 0.179 

ms 0.365 
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---· 
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TABLE 83-3 

REACH LA-4 PARTICLE SIZE SUMMARY 

Very Coarse Coarse Medium Sand Fine Sand Very Fine Sand Coarse Slh 
Gravel Sand Sand {0.~.25 (0.2~.125 (0.12~.0625 (62.5-15 

Geomorphic Sediment Summary (>2mm) (2-1mm) (HI.5mm) mm) mm) mm) 11m) 
Unh Facies Statistic (wt%) (wt''lo) {wt%) {wl"/o) {wt "'o) {wt "'o) {wt "'o) 

--r------- --
c1 Overbank average 12.1 7.3 11.8 15.9 19.4 15.5 17.8 

std. dev. 1.3 4.4 8.3 6.1 7_0 6.8 3.8 

n 3 3 3 3 3 3 3 

c1 Channel average 57.6 40.3 29.9 18_3 6_7 L2 1.3 

std. dev. 7_3 13.3 1.1 8.6 4.7 0.9 0.4 

n 2 2 2 2 2 2 2 

c2 Overbank average 7.3 5.0 8.0 11.8 18.1 18.5 20.5 

std. dev. 4.6 2.8 5.1 7.4 4_0 7.7 6.3 

n 5 5 5 5 5 5 5 

c2 Channel average 24.0 2L9 50.5 16.0 5_0 1.7 3_8 

std. dev. 11.4 19.4 21.3 3.9 0.3 0.5 3.1 

n 3 3 3 3 3 3 3 

c3 Overbank average 11.2 6.1 12.1 19.3 19.5 14.6 16.5 

std. dev. 8.3 2_6 5.3 6.6 4.5 4.2 5.6 

n 21 21 21 21 21 21 21 

c3 Channel average 37.7 30.4 35.2 16.8 6.0 2.8 3.5 

std. dev. 16.4 9_8 3.1 4.6 2.7 1_6 1.2 

n 10 10 10 10 10 10 10 

11 Overbank average 6.5 5_7 11.7 17.7 18.4 15.0 19.7 

std. dev. 4.7 4_3 8.7 7.0 5.6 5.5 8.5 

n 14 14 14 14 14 14 14 

11 Channel average 28.1 24.2 35_6 20.6 7_6 3.5 4.0 

std. dev. 27.0 14.5 7.2 7.5 3.2 1.9 2.5 

n 5 5 5 5 5 5 5 

f1b Overbank average 8.9 6.7 11.2 14.7 13.4 12.1 26.8 

std. dev. 7.2 5.3 9.1 8.9 3.7 4.0 13.3 

n 8 8 8 8 8 8 8 

f1b Channel average 3.6 24.5 40.3 15.4 5.3 3.4 6.0 

n 1 1 1 1 1 1 1 

f27 Overbank average 9.8 6.6 7.7 6.2 8.3 9.7 21.4 

n 1 1 1 1 1 1 1 

at OVerbank average 5.3 11.9 18.1 17.1 15.3 12.2 16.0 

n 1 1 1 1 1 1 1 

a. cs = coarse sand. ms = medium sand, Is = line sand, vis = very fine sand, csi = coarse silt 
b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

Fine 
Slh Clay Organic 

{15-21Jm) (<21Jm) Matter 
(wt%) {wt "'o) {wt%) 

6.6 5.3 2_7 

0_3 1_2 0_1 

3 3 3 

1.0 1.2 1.9 

0.4 0.3 2_0 

2 2 2 
8_o 9.9 3.1 

3_8 7.0 0_5 

5 5 5 
1_2 1.0 1.0 

0_9 0_6 0.4 

3 3 3 

6.1 5.6 2.7 

2.3 2.6 0.8 

21 21 21 

2_0 3.2 1.0 

0.6 1.7 0.2 

10 10 10 

6.4 5.1 2.8 

3.2 1_6 1.5 

14 14 14 

2.0 2.5 0.9 

1.0 1.1 0.4 

5 5 5 

9.6 5.2 5-2 

4.1 1.7 2.9 

8 8 8 

2.6 2.5 0.7 

1 1 1 

17.5 22.4 6.7 

1 1 1 

5.8 3.5 4.5 

1 1 1 

-

Median Median 
Particle Particle 

Size Size 
Class• (mm) 

Is 0.146 

cs 0.799 

---· 

vis 0_096 

cs 0.680 

Is 0.161 

cs 0.680 

Is 0.143 

cs 0.605 

vis 0.099 

cs 0.645 

csl 0.028 

Is 0.219 

Soil 
Textureb 

sl 

gs 

sl 

gs 

st 

gs 

sl 

_gs 

sl 

s 
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TABLE 83-2 

REACH LA-5 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Slit 

Sample (>2mm) (2-1 mm) (1-G.Smm) (0.5-o.25 mm) (0.25-o.125 mm) (0.125-o.0625 mm) (62.5-151-lm) (15-21-lm) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt "!.) (wt%) 

04LA-96-0175 5.3 5.6 9.8 11.0 23.0 27.7 16.8 3.6 
04LA-96-0176 20.4 30.5 43.6 18.4 5.4 0.3 1.6 0.1 --
04LA-96-0 177 2.8 2.7 5.9 13.7 30.0 27.5 14.2 3.6 
04LA-96-0178 9.9 7.3 12.2 16.3 20.8 11.3 24.8 5.3 

~-

04LA-96-0179 7.5 4.7 10.6 16.3 24.8 22.3 15.5 3.9 
04LA-96-0180 28.2 47.6 33.5 11.0 4.7 0.4 2.5 0.1 --
04LA-96-0181 2.7 1.3 6.5 20.0 33.3 23.9 11.2 2.4 

04LA-97-0011 13.7 27.5 38.6 19.6 6.6 2.5 2.8 1.0 
-~ 

04LA-97-0012 5.9 4.4 5.7 9.6 25.9 26.1 19.5 4.4 

04LA-97-0013 34.0 1.8 3.4 7.9 18.4 26.1 29.8 7.9 

04LA-97-0014 4.2 5.6 16.1 28.9 22.9 11.8 9.5 2.3 

04LA-97-0015 4.7 5.7 5.1 7.0 11.1 14.7 26.6 14.9 

04LA-97-0016 15.9 7.1 13.8 21.6 22.1 14.8 16.2 2.3 

04LA-97-0017 19.3 13.5 28.9 29.4 14.3 5.8 4.5 1.6 

04LA-97-0018 9.8 2.7 10.4 31.0 30.6 13.2 6.6 2.5 

04LA-97-0019 34.4 1.4 3.2 9.0 23.3 29.3 25.9 4.0 

04LA-97 -0020 16.1 1.7 3.6 17.5 31.3 21.4 16.9 4.1 

04LA-97 -0021 2.6 1.1 5.0 20.6 32.1 22.6 13.0 2.4 

04LA-97 -0022 28.6 18.6 37.0 26.9 10.3 3.0 1.8 0.8 

04LA-97-0023 18.7 3.1 5.4 12.4 22.2 23.2 23.2 5.0 

04LA-97-0024 2.1 2.3 3.5 16.6 28.7 22.6 18.8 4.1 

04LA-97-0026 11.9 22.6 35.2 22.4 9.5 4.0 3.1 1.3 

04LA-97-0025 9.7 4.2 5.7 17.1 24.4 18.5 19.8 5.4 

04LA-97 -0027 2.5 2.9 5.2 10.7 31.3 27.4 15.9 3.0 

04LA-97-0029 18.2 11.2 29.9 31.6 14.5 5.9 2.5 2.1 

04LA-97-0030 0.8 1.5 3.8 13.7 36.2 25.0 15.0 1.3 

04LA-97-0031 12.4 8.6 26.9 41.2 14.9 3.8 0.4 1.7 

04LA-97-0032 2.6 9.1 24.9 29.9 18.3 7.7 7.1 1.2 

04LA-97-0040 13.4 2.5 4.7 10.3 19.1 26.3 31.3 2.4 

04LA-97-0041 1.3 1.2 2.5 8.4 15.7 19.6 42.5 4.8 

04LA-97-0042 1.8 1.9 3.3 7.9 36.8 30.4 2.5 11.9 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = vefiJ fine sand, csi = coarse sill 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = <!20% gravel 
-~ 

Median 
Clay Organic Particle 

(<2 ~1m) Matter Size 
(wt%) (wt%) Class• 

2.5 0.3 vis 

0.2 0.1 es 

2.5 0.3 Is 
2.1 0.3 Is 

1.9 0.3 Is 

0.2 0.1 es 

1.4 1.2 Is 

1.4 0.9 es 

4.2 3.1 vis 

4.4 4.9 vis 
---~--~ 

3.0 1.3 ms 

14.5 3.9 est 

2.0 1.7 Is 

2.0 0.9 ms 

2.9 2.2 Is 

4.0 1.9 vis 

3.5 2.2 Is 

3.0 1.7 Is 

1.6 0.7 es 

5.8 2.9 vis 

3.2 3.4 Is 
-

1.9 0.9 es 

4.9 2.7 Is 

3.5 1.8 Is 

2.5 0.7 ms 

3.4 1.1 Is 

2.5 0.7 ms 

1.8 1.5 ms 

3.2 2.4 vfs 

5.1 2.6 est 

5.1 1.6 Is 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.123 Is 

0.734 gs 

0.132 Is 

0.155 sl 

0.150 Is 

0.952 gs 

0.158 Is 

0.668 s 

0.111 sl 

0.077 gsl 

0.253 Is 

0.044 I 

0.197 Is 

0.418 s 

0.219 s 

0.092 gsl 

0.137 Is 

0.151 Is 

0.556 gs 

0.102 sl 

0.128 Is 
~ ~-

0.583 s 

0.130 sl 

0.125 Is 

0.410 s 

0.138 Is 

0.392 s 
0.345 s 

0.088 sl 

0.057 sl 

0.125 Is 
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TABLE 83-1 (continued) 

REACH LA-4 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Silt 

Sample (>2mm) (2-1 mm) (1-{).5 mm) (O.H.25 mm) (0.2H.125 mm) (0.125-{).0625 mm) (62.5-15~tm) (15-2 ~tm) 
10 (wt%) (wl "'o) (wt%) (wt "'o) (wt%) (wl "'o) (wt "'o) (wl "'o) 

r---------
04LA-97-0531 7.6 3.6 4.6 11.6 20.2 16.2 26.4 9.9 

04LA-97 -0523 3.6 24.5 40.3 15.4 5.3 3.4 6.0 2.6 

04LA-97-0524 0.9 3.0 9.7 15.5 14.6 14.1 26.1 7.9 

04LA-97-0525 19.1 1.5 2.7 6.3 12.3 17.7 36.6 15.2 

04LA-97-0532 19.4 9.7 9.0 9.6 11.4 12.2 29.5 12.5 

04LA-97-0534 12.3 17.4 16.0 13.5 10.5 7.6 19.9 6.5 

04LA-97-0535 6.0 3.6 7.7 9.4 13.0 12.4 22.9 14.5 

04LA-97-0536 9.3 6.3 11.2 13.7 17.3 15.2 22.0 6.4 

04LA-97-0537 12.1 0.0 75.0 15.5 4.9 1.4 1.7 0.5 

04LA-97-0536 34.6 37.1 35.9 12.4 4.6 2.3 7.4 2.2 

04LA-97-0539 26.4 37.7 37.0 14.4 4.1 1.6 2.7 1.5 

04LA-97-0540 0.3 7.2 41.5 32.1 9.7 3.4 3.4 1.6 

04LA-97 -0541 25.2 28.6 40.7 20.2 5.3 1.4 2.5 0.9 

04LA-97-0542 1.7 1.1 1.6 4.6 16.5 29.9 16.9 6.6 

04LA-97 -0543 4.0 6.7 14.6 23.7 24.2 12.1 10.6 4.7 

04LA-97-0544 1.2 2.3 7.2 14.0 12.6 12.4 32.6 10.5 

04LA-97 -0545 37.0 42.5 36.3 11.7 3.4 1.3 2.3 1.0 

04LA-97 -0546 34.8 36.1 31.9 15.1 6.0 1.7 2.6 2.3 

04LA-97 -054 7 5.3 11.9 16.1 17.1 15.3 12.2 16.0 5.6 

04LA-97-0549 7.6 5.2 9.0 16.4 21.6 16.7 17.0 5.3 

04LA-97 -0561 2.9 3.5 8.9 21.3 25.2 16.0 15.5 4.2 

04LA-97-0562 3.4 5.5 12.7 18.8 20.9 16.7 12.2 4.5 

a. cs = coarse sand, ms = medium sand, Is = line sand, vfs = very line sand, csi = coarse silt 

b. 1 = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel, sil = silt loam 
--

Median 
Clay Organic Particle 

(<2 ~tm) Matter Size 
(wt%) (wt%) Class• 

4.6 4.4 vis 

2.5 0.7 cs 

6.6 2.2 v1s 

5.4 3.6 csi 

5.7 6.6 vis 

6.4 6.7 Is 

16.5 3.4 csi 

5.6 2.6 Is 

1.1 0.6 cs 

1.6 1.2 cs 

1.0 0.6 cs 

1.1 0.5 ms 

0.5 1.4 cs 

18.3 3.0 Is 

2.7 2.7 Is 

6.0 3.5 csl 

1.6 0.7 cs 

4.4 1.2 cs 

3.5 4.5 Is 

6.5 2.6 Is 

4.5 2.2 Is 

8.7 1.8 Is 

Median 
Particle 

Size Soil 
(mm) Textureb 

0.067 sl 

0.645 s 
0.066 sl 

0.044 sll 

0.070 sl 

0.203 sl 

0.049 I 

0.126 sl 

0.630 s 

0.760 gs 

0.794 gs 

0.487 s 

0.694 gs 

0.051 sl 

0.216 Is 

0.059 I 

0.666 gs 

0.739 gs 

0.219 Is 

0.143 sl 

0.159 Is 

0.163 sl 
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TABLE 63-1 (continued) 

REACH LA-4 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Silt 

Sample (>2mm) (2-1 mm) (1~.5mm) (0.~.25mm) (0.2~.125 mm) (0.12~.0625 mm) (62.5-151Jm) (15-21Jm) 
ID (wt%) (wt%) (wt%) (wt%) (wt "fo) (wt%) (wt%) (wt%) 

------
04LA-97-0199 15.8 3.0 3.2 12.5 19.9 17.1 21.9 11.5 

04LA-97-0200 42.5 10.2 12.2 12.6 13.7 12.7 17.1 9.2 

04LA-97-0201 1.8 1.8 5.7 15.4 22.8 22.1 24.2 3.9 
r-· 

04LA-97-0202 56.5 29.7 31.2 20.0 8.0 3.3 3.7 1.9 
r--

04LA-97-0204 1.9 3.7 12.7 28.8 23.8 13.0 10.0 3.8 

04LA-97-0205 62.8 49.7 30.7 12.3 3.4 0.6 1.6 0.7 

04LA-97 -0221 7.4 5.8 18.3 22.8 15.3 9.8 16.1 7.2 

04LA-97-0222 16.2 10.8 16.3 14.6 13.9 13.5 16.9 7.2 

04LA-97-0223 13.2 10.1 17.8 17.9 13.9 9.5 14.9 8.9 

04LA-97-0224 6.6 4.5 8.0 14.4 25.0 20.9 16.8 5.2 

04LA-97-0225 5.0 11.8 31.0 26.7 12.0 6.1 4.9 2.9 

04LA-97-0227 15.8 4.2 9.4 25.3 25.7 14.4 10.6 4.4 

04LA-97-0228 11.0 2.3 2.8 8.9 27.3 23.3 22.1 6.6 

04LA-97-0514 58.6 37.0 30.6 14.9 4.8 1.7 2.5 2.3 

04LA-97-0515 8.1 8.3 14.9 23.1 19.6 10.2 14.0 4.7 

04LA-97 -0516 3.2 20.2 44.7 19.4 5.8 2.7 3.2 1.0 

04LA-97 -0517 18.0 17.3 23.6 17.2 10.7 7.3 12.8 5.7 

04LA-97-0518 25.3 18.1 27.8 20.1 11.4 6.6 8.3 3.6 

04LA-97 -0519 9.2 6.3 9.6 11.0 12.3 13.5 29.1 10.8 

04LA-97-0520 1.4 3.8 11.2 22.4 24.0 15.4 15.8 2.2 

04LA-97 -0521 6.2 1.9 2.4 4.5 8.3 12.8 49.1 13.9 

04LA-97-Q526 13.3 5.3 4.8 7.6 17.5 23.0 28.0 7.8 

04LA-97-0527 9.8 6.6 7.7 6.2 8.3 9.7 21.4 17.5 

04LA-97 -0528 3.6 8.9 29.6 30.9 13.7 6.0 6.1 2.6 

04LA-97-0529 3.9 6.4 15.3 23.9 16.6 10.4 16.3 7.2 

04LA-97-0530 10.1 7.3 5.2 12.6 21.1 15.5 22.2 11.1 

a. cs = coarse sand, ms = medium sand, Is = line sand, vis = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel, sil = silt loam 

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

11.0 4.9 vis 

12.2 3.3 vis ,_____ 
3.9 1.8 vis 

2.2 0.8 cs 

4.0 1.7 Is 

1.0 0.5 cs 

4.9 1.8 Is 

6.7 2.4 Is 

7.1 3.2 Is 

5.1 2.4 Is 

4.5 1.1 ms 
!----

5.9 2.2 Is 

6.7 2.7 vis 

6.2 1.2 gs 

4.9 2.5 Is 

3.0 0.6 cs 

5.2 2.0 ms 

4.0 1.5 ms 

7.2 2.3 vis 

5.0 1.4 Is 

6.7 6.2 csl 

6.3 3.8 vis 

22.4 6.7 csl 

2.1 1.1 ms 

3.5 3.6 Is 

4.8 7.0 vis 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.079 sl 

0.116 gst 

0.109 sf 

0.637 gs 

0.217 Is 

0.993 gs 

0.217 sl 

0.165 sf 

0.203 sl 

0.132 sl 

0.415 s 

0.186 Is 

0.096 sl 

0.745 cs 

0.220 Is 

0.630 s 

0.347 Is 

0.434 gis 

0.072 sf 

0.174 Is 

0.034 sll 

0.080 sl 

0.028 I 

0.387 s 

0.208 sl 

0.105 sf 
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TABLE 83-1 

REACH LA-4 PARTICLE SIZE AND ORGANIC MATTER DATA 
r---· 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Slit 

Sample (>2mm) (2-1 mm) (1~.5mm) (O.H.25mm) (0.2H.125 mm) (0.12H.0625 mm) (62.!H5~tm) (15-2 ~1m) 
10 (wt%) (wt%) (wt%) (wt%) (wt "!.) (wt%) (wt%) {wt "to) 

04LA-97 -0165 7.6 10.5 23.6 26.5 14.6 8.2 10.1 3.8 

04LA-97 -0166 7.9 6.6 16.4 23.3 17.2 12.2 14.5 5.4 

04LA-97 -0168 2.6 2.9 5.6 13.9 22.2 21.3 24.9 5.9 

04LA-97-0169 26.4 39.3 39.5 11.4 2.9 1.4 2.2 1.4 

04LA-97-0171 1.5 10.0 35.5 31.1 10.7 3.9 4.7 1.8 

04LA-97 -0172 5.6 4.8 4.4 13.4 19.9 16.3 26.9 9.0 

04LA-97-0173 5.5 7.4 20.9 38.6 19.1 5.3 4.9 2.0 

04LA-97-0174 10.6 5.4 9.8 20.1 23.7 16.1 16.3 5.1 
~-

04LA-97-0175 11.0 3.2 4.5 16.9 24.1 18.7 19.6 7.9 

04LA-97-0177 33.1 19.0 35.5 21.6 8.1 4.5 5.1 2.4 

04LA-97-0178 8.0 5.4 14.2 20.3 19.1 14.8 16.3 5.7 

04LA-97-0179 13.4 9.6 19.0 19.0 14.0 11.2 14.7 6.9 

04LA-97-0180 10.6 3.9 8.6 14.8 17.6 16.5 24.9 6.9 

04LA-97-01 82 14.5 6.1 9.8 9.1 11.6 20.5 29.8 8.7 
·I--· 

04LA-97-0183 11.7 4.7 12.1 26.2 24.8 12.7 12.0 3.9 

04LA-97 -01 85 58.5 28.0 35.0 16.4 6.1 3.3 4.6 2.8 

04LA-97 -0187 6.8 3.5 8.7 20.3 24.2 18.7 16.2 4.4 

04LA-97-0188 7.7 0.2 4.0 13.9 25.5 22.5 18.5 7.1 

04LA-97 -0189 55.0 45.8 32.9 11.3 3.3 1.3 1.5 1.8 

04LA-97 -0190 11.8 10.0 13.7 19.8 17.0 11.9 16.7 6.3 

04LA-97-0191 10.1 9.0 14.3 15.7 17.4 14.2 17.0 6.6 

04LA-97-0192 50.8 25.6 36.0 18.9 7.3 3.7 4.9 1.5 

04LA-97-0194 44.6 27.1 39.2 17.0 5.6 2.3 3.2 1.8 

04LA-97-0195 52.4 30.9 29.1 24.4 10.1 1.8 1.1 1.3 

04LA-97-0196 7.4 6.0 6.2 6.6 11.7 21.9 33.0 7.8 

04LA-97-0197 10.9 5.7 12.5 22.1 23.0 14.3 13.0 4.3 

a. cs = coarse sand, ms = medium sand, Is = line sand, vfs = very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 
·- ---- - ·----

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) {wt "to) Class• 

2.5 2.5 ms 

3.3 2.8 Is 

3.3 2.0 vis 

1.0 1.0 cs 

2.1 1.2 ms 

5.2 7.1 vis 

1.7 1.4 ms 

3.2 2.6 Is 

4.9 3.9 vis 

3.2 1.2 cs 

4.1 2.8 Is 

4.6 2.8 Is 

6.8 3.1 vis 

4.4 3.7 vis 

3.7 2.8 Is 

3.8 1.3 cs 

4.2 2.7 Is 

6.4 3.2 vis 

2.2 1.0 cs 

4.5 2.7 Is 

5.9 3.1 Is 

2.1 0.7 cs 

3.8 1.0 cs 

1.5 3.4 cs 

6.9 2.7 vis 

5.3 2.9 Is 

Median 
Particle 

Size Soli 
(mm) Texture• 

0.330 Is 

0.215 Is 

0.105 sl 

0.829 gs 

0'.453 s 

0.091 sl 

0.338 s 

0.162 Is 

0.119 sl 

0.546 gs 

0.174 sl 
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8-3.0 PARTICLE SIZE AND ORGANIC MATTEA DATA 

Each layer that was sampled for analysis of potential contaminants was also sampled for analysis of 
particle size distribution to evaluate possible relations between contaminant levels and size 
characteristics. Samples collected in 1996 were analyzed by the laboratory of Rust Geotech in 
accordance with the American Society for Testing and Materials (ASTM) method D 422-63, which is 
tailored to engineering applications. Samples collected in 1997 were analyzed by the Soil 
Characterization and Quaternary Pedology Laboratory of the Desert Research Institute, following 
procedures recommended by the United States Geological Survey (USGS) for geological applications 
(Janitzky 1986, 57674). One primary difference between these methods is in the way percentages of silt 
and clay size fractions are determined, with the ASTM procedure using an approximate hydrometer 
method and the USGS procedure using a more precise pipette method. An additional difference is in the 
methods used for dispersing the samples before analysis, with the USGS recommending a gentle 
dispersing procedure that is less likely to physically abrade friable gravel (such as tuff fragments) than the 
ASTM procedure. After the results of the 1996 sampling indicated that data on silt and clay percentages 
could be very important in understanding variations in contaminant levels, the Canyons Focus Area 
technical team decided to analyze subsequent samples using the more precise USGS procedure. 

Data on organic matter content were also obtained on all the samples collected for analysis of potential 
contamination to evaluate potential relations between contaminant concentrations and organic matter. 
Analyses used a loss-on-ignition method in which, after drying at low temperature to remove water, the 
percentage of san1ple lvst by combustion after heating a1 400°C for four hours was calculated. 

Data on particle size distribution and organic matter content for the lower Los Alamos Canyon sediment 
samples are shown in Tables 83-1 and 83-2. Summaries of the particle size and organic matter data for 
each geomorphic unit are shown in Tables 83-3 and 83-4. Percentages of sand, silt, and clay size 
fractions are calculated from the <2 mm size fraction. For the <2 mm size fraction, the median particle 
size class, the median particle size, and the soil texture are shown to facilitate comparison of the particle 
size characteristics of the different samples and the different geomorphic units. Because particle size 
distributions are traditionally shown on semilog.arithmic plots, the median particle size is calculated in 
these tables by extrapolating between boundaries of size classes using a logarithmic transformation. 
Calculation of soil texture follows standard procedures used by soil scientists (e.g., Nyhan et al. 1978, 
5702, p. 19). Percentages of gravel in these tables are lower than in the actual sampled layer for many 
samples because only gravel that would fit into the sample bottles was collected (<5 em). Thus, average 
gravel percentages for the coarse channel facies deposits are routinely underestimated, although gravel 
percentages for overbank facies deposits are generally accurate. 

The relations of the concentrations of key radionuclides to various particle size parameters and organic 
matter content for each reach were examined using a series of scatter plots. Particle size parameters 
chosen were the median particle size and the percent finer than each break between size classes (e.g., 
percent clay [ <2 micron size fraction] and percent clay plus fine silt [ <15 micron size fraction]). On each of 
the scatter plots, different symbols were used to distinguish samples from the different geomorphic units 
and different sediment facies to visually examine which subsets of the samples within each reach shared 
similar relations of particle size to radionuclide concentration. The most useful plots were found to be of 
radionuclide concentration against median particle size, percent clay, and percent silt plus clay (<0.0625 
mm or <62.5 microns), and these are presented in Figures 83-1 through 83-5. 

Positive correlations between radionuclide concentration and organic matter content were also seen in 
some subsets of the lower Los Alamos Canyon data, and these plots are also presented in this appendix. 
However, these relations are often weak and may be spurious, reflecting higher organic matter content in 
sediment with higher silt and clay content and no direct relation between organic matter and radionuclides. 
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APPENDIX B CHARACTERIZATION OF GEOMORPHIC UNITS 

This appendix presents supplemental information on the characteristics of the geomorphic units in the 
lower Los Alamos Canyon reaches. 

B-1.0 DENDROCHRONOLOGICAL ANALYSES 

Several trees were cored in reach LA-5 for dendrochronological analyses (tree-ring dating) to provide age 
constraints for geomorphic units and for specific sediment deposits. Sediments burying trees of known 
age are constrained to be younger than the trees, and sediments beneath the base of trees are 
constrained to be older. Details of the tree-ring dating method as used in this study are discussed in the 
reports for upper Los Alamos Canyon and Pueblo Canyon reaches (Reneau et al. 1998, 59159; Reneau 
et al. 1998, 59160). The utility of this technique was limited in lower Los Alamos Canyon because of the 
scarcity of trees suitable for such dating. Cottonwoods are the most common tree growing near the 
channel, and several cottonwoods were cored in an attempt to constrain the ages of sediment burying 
these trees. However, identification and counting of annual growth rings is very difficult in cottonwoods, · 
and these trees commonly have rotten centers. Attempts at dating cottonwoods in LA-5 were not 
successful. The only tree successfully dated in LA-5 was a ponderosa pine tree growing on a c3 surface 
near sample location LA-0080 (tree LLA-001 ). The innermost ring of this pine tree has an estimated date 
of 1945 or 1946, which is consistent with evidence from aerial photographs that the channel was active in 
this area during the period between 1935 and 1954 (Section 2.3.1.3). This tree is growing on a locally 
high area within the c3 unit that represents an old sand bar, and the base of the tree is not buried by 
sediment. Therefore, parts of the c3 surface had been abandoned before 1946, and much of the channel 
facies sediment in these areas may predate initial activities at the Laboratory in 1943. 

B-2.0 THICKNESS OF POST-1942 SEDIMENT DEPOSITS 

The thickness of post-1942 sediment was measured in each of the lower Los Alamos Canyon reaches to 
calculate the volume of sediment in the different geomorphic units and the associated radionuclide 
inventory. Thickness measurements were focused on the relatively fine-grained overbank facies sediment 
because of the higher levels of radionuclides in these sediments than in the coarser-grained channel 
facies sediment and their resultant importance in estimating radionuclide inventory and in evaluating 
potential risk. In addition, the thickness of post-1942 overbank facies sediment can be determined with 
greater confidence than the thickness of associated channel facies sediment because of the general 
absence of clear stratigraphic markers in the latter and the difficulty in confidently determining the contact 
with underlying pre-1943 sediment. Thickness measurements for reaches LA-4 West and LA-4 East are 
presented in Figures 82-1 and 82-2, respectively. Few measurements were made in units that had small 
areas, and these are not presented in the figures in this appendix. In addition, measurements in reach 
LA-5 were made only at sample locations because laboratory results from the first round of sediment 
samples indicated that radionuclide concentrations were very low in this area and that the associated 
radionuclide inventory was also low. Because sample locations were biased to the parts of surfaces 
where post-1942 overbank sediment appeared thickest, these thickness measurements should provide a 
conservative overestimate of the average thickness of overbank sediment in these geomorphic units. 
Estimated thicknesses for all geomorphic units and all sediment facies in LA-4 and LA-S are presented in 
Tables 2.3-1, 2.3-2, 3.3-3, and 3.3-6. 
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A-2.0 METRIC TO ENGLISH CONVERSIONS AND METRIC PREFIXES 

TABLE A2-1 

METRIC TO ENGLISH CONVERSIONS 

Multiply Sl (Metric) Unit I 
kilometers (km) I 
kilometers (km) I 
meters (m) I 
meters (m) 

centimeters (em) 

centimeters (em) 

millimeters (mm) 

micrometers or microns (J.lm) 

square kilometers (km2
) 

square meters (m2
) 

cubic meters (m3
) 

kilograms (kg) 

g,ams (g/ 

grams per cubic centimeter (g/cm3
) 

milligrams per kilogram (mglkg) 

degrees Celsius (°C) I 

Term 

mega-

kilo-

deci-

centi-

milli· 

micro-

nano-

pi co-

September 1998 

by 

0.622 

3281 

3.281 

39.37 

0.03281 

0.394 

0.0394 

0.0000394 

0.3861 

10.764 

35.31 

2.2046 

0.0353 

62.422 

1 

9/5 + 32 

TABLE A2-2 

METRIC PREFIXES 

Power of 10 

106 

103 

10"1 

10"2 

10"3 

10-6 

10"9 

10·12 

A-4 

To Obtain US Customary Unit 

miles (mi) 

feet (ft) 

feet (ft) 

inches (in.) 

feet (ft) 

inches (in.) 

inches (in.) 

inches (in.) 

square miles (mi2) 

square feet (ft2) 

cubic feet (ft3) 

pounds (lb) 

ounces (oz) 

pounds per cubic foot (lb/ft3) 

parts per million (ppm) 

degrees Fahrenheit (°F) 

Symbol 

M 

k 

d 

c 

m 

J..L 

n 

p 
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UJ The analyte was analyzed for but not detected. Reported value is an estimate of the 
sample-specific quantitation limit or detection limit. 

USGS United States Geological Survey 

VCA voluntary corrective action 

VCM voluntary corrective measure 

WAS Wilcoxon Rank System 

WWTP wastewater treatment plant 
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J 

J+ 

J-

LCS 

MDA 

MDL 

MF 

N/A 

NFA 

NFG 

PCB 

PESTPCB 

PRG 

PAS 

QA 

QC 

R 

RAGS 

RCRA 

AN 

RPD 

SCM 

sow 

svoc 

TA 

TAL 

T&E 

TPU 

u 

The analyte was positively identified, and the associated numerical value is estimated 
to be more uncertain than would normally be expected for that analysis. 

The analyte was positively identified, and the reported value is an estimate and likely 
biased high. 

The analyte was positively identified, and the reported value is an estimate and likely 
biased low. 

laboratory control sample 

minimum detectable activity 

minimum detection limit 

moisture fraction 

not applicable 

no further action 

national functional guidelines 

polychlorinated biphenyl 

pesticide and polychlorinated biphenyl 

preliminary remediation goal 

potential release site 

quality assurance 

quality control 

The sample results are rejected because of serious deficiencies in the ability to analyze 
the sample and meet the quality control criteria; presence or absence cannot be 
verified. 

Risk Assessment Guidance for Superfund 

Resource Conservation and Recovery Act 

request number 

relative percent difference 

site conceptual model 

statement of work 

semivolatile organic compound 

Technical Area 

target analyte list 

threatened and endangered 

total propagated uncertainty 

The analyte was analyzed for but not detected. Reported value is the sample-specific 
estimated quantitation limit or detection limit. 
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APPENDIX A LIST OF ACRONYMS AND UNIT CONVERSIONS 

A-1.0 

ASTM 

BKG 

BV 

CCV 

CMS 

COPC 

COPEC 

CVAA 

DDT 

DOE 

EC 

EDL 

EFH 

EPA 

EOL 

ER 

ERG 

ESL 

FIA 

FIMAD 

GFAA 

GIS 

GPC 

GPS 

HI 

HQ 

ICP 

ICPES 

ICPMS 

IDL 

LIST OF ACRONYMS 

American Society for Testing and Materials 

background data 

background value 

continuous calibration verification 

corrective measures study 

chemical of potential concern 

contaminant of potential ecological concern 

cold vapor atomic absorption 

dichloro diphenyl trichloroethane 

Department of Energy 

expedited cleanup 

estimated detection limit 

Exposure Factors Handbook 

Environmental Protection Agency 

estimated quantitation limit 

Environmental Restoration 

Environmental Restoration Group 

ecological screening level 

flame ionization analysis 

Facility for Information Management, Analysis, and Display 

graphite furnace atomic absorption 

geographic information system 

gel permeation chromatography 

global positioning system 

hazard index 

hazard quotient 

inductively coupled plasma 

inductively coupled plasma emission spectroscopy 

inductively coupled plasma mass spectrometry 

instrument detection limit 
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from upstream subbasins and the transport rate into the Rio Grande. Therefore, it is not possible at 
present to reliably quantify the rate that the radionuclide inventory in Pueblo Canyon and upper Los 
Alamos Canyon has been or will be carried into the Rio Grande. Specifically, it is not certain if most of 
the radionuclides released by the Laboratory since 1943 remain within the Los Alamos Canyon 
watershed or have already reached the Rio Grande. If it is foreseen that decisions on future remedial 
actions will be based in part on rates of sediment transport, then collection of data on sediment transport 
rates during floods should be pursued. Ideally, such data should be used to validate a model of sediment 
transport that could both quantify the redistribution of contaminated sediments within the watershed and 
evaluate the effects of a range of possible remedial actions. 

6.6 Summary of Recommendations 

The assessments of potential human health and ecological risk presented in this report indicate that 
levels of contamination in the sediments of lower Los Alamos Canyon do not require immediate remedial 
actions with regard to present-day risk. Similarly, the geomorphic assessments indicate that the 
concentrations of contaminants in sediments carried by floods have been stable or have declined for 
decades, and the redistribution of contaminated sediments will not result in future increases in 
contaminant concentrations in downstream areas. Therefore, no remedial actions are proposed at this 
time either in lower Los Alamos Canyon or in upstream areas, although remedial actions may be 
warranted in the future following additional assessments. 

Additional risk assessments will be required beyond what was possible in the context of this report, 
including both human health and ecological risk, and some additional sampling and analysis will be 
required to support these assessments. In particular, water quality data will be required for both human 
health and ecological risk assessments, and continued collection of sufficient data to perform risk 
assessments is considered a priority. Collection of additional sediment samples in lower Los Alamos 
Canyon may also be needed to evaluate the concentrations of SVOCs because there is currently a gap 
in data coverage, and potential contributions from upper Los Alamos Canyon are not understood. 

Decision points concerning the transport of contaminants from upper Los Alamos Canyon and Pueblo 
Canyon into lower Los Alamos Canyon and the Rio Grande are not yet defined; thus, it is uncertain if 
remedial actions may be required to reduce either the concentrations of contaminants in sediments 
carried by floods or the total mass (inventory) of contaminants transported downstream over various time 
frames. Decisions concerning the possible need for remedial action in this context will depend on the 
development of specific decision criteria. If it is necessary to make reliable quantitative predictions 
concerning transport rates into lower Los Alamos Canyon and the Rio Grande, data on transport rates 
during floods should be collected and used to validate a sediment transport model that could also 
evaluate the effects of a variety of possible remedial actions. 
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watershed and also mixes contaminated sediment with uncontaminated sediment derived from various 
parts of the watershed. This mixing of sediment from different sources has reduced the concentration of 
all radionuclide COPCs transported by floods over time. In Pueblo Canyon, plutonium-239,240 
concentrations in sediment transported during floods were highest during the period of releases of 
radioactive effluent from TA-45, between 1945 and 1964. In upper Los Alamos Canyon, cesium-137 
concentrations were highest during the early period of releases from the 21-011 (k) outfall at TA-21, 
between 1956 and 1968. Radionuclide concentrations in sediment carried by floods in both canyons 
dropped rapidly after these periods, and sediment analyses from reach LA-4 also indicate a decrease in 
radionuclide concentrations over time. Therefore, concentrations can be expected to remain stable or to 
decline during the next several decades. Remedial actions upstream to reduce radionuclide 
concentrations in sediment transported during floods will be necessary only if it is determined that 
present-day concentrations pose a significant human health or ecological risk or are otherwise 
unacceptable. 

Most of the radionuclide inventory in sediments in the Los Alamos Canyon watershed is in Pueblo 
Canyon and upper Los Alamos Canyon, and a relatively small percent of the inventory is in lower Los 
Alamos Canyon. The potential for remobilization of the radionuclide COPCs upstream from lower Los 
Alamos Canyon varies between the two major subbasins. In Pueblo Canyon, most of the 
plutonium-239,240 is located within geomorphic units that are presently isolated from the active channel 
and that are not considered to be susceptible to remobilization by vertical channel incision or lateral bank 
erosion during the next 50 years. In addition, it is expected that some of the remobilized plutonium will 
be redeposited in relatively stable geomorphic settings within Pueblo Canyon and thus will not reach Los 
Alamos Canyon or the Rio Grande during the next 50 years. In contrast, in upper Los Alamos Canyon 
most of the radionuclide COPCs are located in geomorphic units that are adjacent to the active channel 
and are considered very susceptible to remobilization by lateral bank erosion during the next 30 to 50 
years. Therefore, a larger part of the radionuclide inventory in upper Los Alamos Canyon can be 
expected to be transported into lower Los Alamos Canyon during this time period. However, it is 
significant that the main radionuclide COPC in upper Los Alamos Canyon, cesium-137, has a relatively 
short half-life of 30 years, and significant reductions in inventory will occur by radioactive decay during 
this time frame. 

The size of the radionuclide inventory in lower Los Alamos Canyon depends both on sediment transport 
rates from the upstream subbasins and on transport rates into the Rio Grande, and this inventory can 
change over time because of erosion and deposition of sediment during floods. Although sediment 
transport rates in the Los Alamos Canyon watershed are poorly understood, available evidence on post-
1942 sediment deposits in lower Los Alamos Canyon suggests that radionuclide inventories are not 
increasing significantly over time and may instead be decreasing. This inference is based on the 
evidence discussed previously that radionuclide concentrations have been decreasing over time and that 
sediment residence times are relatively short (<30 years) in many geomorphic units, particularly in reach 
LA-4 where radionuclide concentrations are highest. One main effect of floods is to remobilize some of 
the older sediments along the stream channel and to deposit younger sediments that have lower 
radionuclide concentrations. Because there is no evidence that the stream in lower Los Alamos Canyon 
is currently aggrading through net sediment deposition, it is inferred that sediment transport rates into 
each reach are no greater than sediment transport rates out of the reach, hence preventing significant 
increases in the volume of post-1942 sediment. Therefore, remedial actions upstream are not required at 
present to prevent an increase in the inventory of radionuclides in lower Los Alamos Canyon. 

The largest uncertainty concerning the transport of contaminated sediments in the Los Alamos Canyon 
watershed is the actual sediment transport rate, both the transport rate into lower Los Alamos Canyon 
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Alamos Canyon by the Environmental Restoration Project for use in these future assessments. It is also 
planned that future risk assessments will incorporate an American Indian land use scenario after 
exposure parameters for this scenario become available. 

6.4 Potential Ecological Risk 

Potential ecological risk is incompletely defined in lower Los Alamos Canyon because of the limited 
scope of the ecological screening assessment that was possible in the context of this report. Because 
the Laboratory has not compiled information on the toxicity of lower Los Alamos Canyon contaminants of 
potential ecological concern (COPECs) to aquatic receptors or on the concentration of COPECs in 
surface water, the assessment presented in Section 5.2 evaluated only the potential risk to terrestrial 
receptors from contaminants contained within the sediments. In addition, this preliminary assessment 
used only maximum values obtained for each COPC within lower Los Alamos Canyon and made no 
attempt to estimate average concentrations or to evaluate risk on a reach basis or a watershed basis. 
This assessment indicates that several contaminants present within the sediments of upper Los Alamos 
Canyon pose potential ecological risk to terrestrial receptors and thus will require additional assessment. 
This assessment also identifies some specific data needs. However, the lack of obvious contaminant
related ecological impacts in lower Los Alamos Canyon suggests that there is no need for immediate 
remedial action with regard to ecological risk. 

The screening assessment performed in this investigation identified three COPECs within the sediments 
of lower Los Alamos Canyon: antimony, vanadium, and DDT. None of these COPECs has been traced 
to specific Laboratory sources, although one, DOT, was commonly detected in sediments in upper Los 
Alamos Canyon. Because DDT has known effects on birds and because threatened and endangered 
raptor species may forage within lower Los Alamos Canyon, DDT is considered to be an important 
COPEC as identified in this preliminary ecological risk assessment. Further assessment of the ecological 
risk posed by DDT in the Los Alamos Canyon watershed is warranted because of its frequent detection 
in sediment samples. The highest potential risk is associated with vanadium, although the screening 
assessment assumed that all the vanadium is in its most toxic form (vanadyl sulfate). More realistic 
assessment of the ecological risk posed by vanadium would require data on its actual chemical form. 
However, because vanadium was not identified as a COPEC in upstream reaches, it is unlikely that it 
has a source at Laboratory sites in either upper Los Alamos Canyon or Pueblo Canyon. In addition, the 
maximum vanadium detect is only 5% greater than the background value. The remaining COPEC, 
antimony, was not detected in any sediment sample in the Los Alamos Canyon watershed, and there is 
no evidence that it was released from any Laboratory site. 

The main data need identified by the terrestrial ecological risk assessment is collection of data from 
surface water to evaluate this potentially important exposure pathway. Another data need is information 
on the potential toxicity and bioaccumulation for the COPECs identified by the screening assessment, 
which can be pursued through additional literature reviews. Finally, analyses of sediment samples in 
reach LA-4 for semivolatile organic compounds (SVOCs) may be needed for future ecological risk 
assessments in lower Los Alamos Canyon. 

6.5 Future Remobilization and Transport of Contaminated Sediments 

Floods constitute the primary transport mechanism for contaminants in the Los Alamos Canyon 
watershed and, under natural conditions, floods will continue to redistribute these contaminants. Future 
effects of floods can be estimated based on the geomorphic record of the effects of floods that have 
occurred during the past 55 years. Each flood redistributes part of the contaminant inventory within the 
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6.2 Present Distribution of Contaminants 

Radionuclide COPCs and other contaminants within lower Los Alamos Canyon have been widely 
distributed by floods during the past 55 years. Sediment with radionuclide concentrations above 
background values is present along the full length of lower Los Alamos Canyon, a distance of more than 
18 km from the original source areas. The part of the canyon floor containing radionuclides above 
background values ranges in width from an average of 16 to 18 m in reach LA-4 to 150 m in reach LA-5 
near the Rio Grande. The maximum horizontal extent of contaminated sediments is well defined in the 
reaches selected for investigation, although radionuclides are close to background values over much of 
this area in LA-5. The vertical extent of the relatively fine-grained overbank sediments with the highest 
concentrations of radionuclides is also generally well constrained, ranging in thickness from less than 5 
em to approximately 1 m. If required, the extent of contaminated sediments in unsampled reaches in 
lower Los Alamos Canyon could be estimated by extending the geomorphic mapping units between the 
sampled reaches. 

Concentrations of the primary radionuclide COPCs in post-1942 sediment deposits show substantial 
variability both within reaches and between reaches, having a range of up to two orders of magnitude in 
reach LA-4 for plutonium-239,240. The highest concentrations of americium-241; cesium-137; and 
plutonium-239,240 were found in relatively old fine-grained sediments in reach LA-4 West, and lower 
concentrations occur in younger sediments, coarser-grained sediments, and sediments farther 
downstream. 

Two inorganic COPCs (copper and lead) are apparently collocated with cesium-137, and their 
distribution can be estimated using data on cesium-137. The other inorganic and organic COPCs are not 
collocated with the key radionuclides; thus, their distributions are uncertain. However, these analytes 
either have a very low frequency of detection or are probably present only at background levels, and 
understanding their distribution is not needed for evaluating present-day risk. 

6.3 Potential Human Health Risk 

The preliminary human health risk assessment presented in Ssction 5.1 evaluated the radiation dose 
that could be received by trail users, resource users, construction workers, and residents in lower Los 
Alamos Canyon under present-day conditions of contamination and land use. The combined doses 

--derived from americium-241; cesium-137; and plutonium-239,240 in sediments were evaluated in thi~ 
report. These COPCs were chosen because they are widely distributed in the sediments of lower Los 
Alamos Canyon at levels above background values and were shown to be the main contributors to 
potential human health risk upstream in either Pueblo Canyon or upper Los Alamos Canyon. The 
assessment indicated that nowhere in the lower Los Alamos Canyon reaches did conservative estimates 
of dose exceed the preliminary remediation goal (PRG) of 15 mrem/yr proposed by the Environmental 
Protection Agency. In addition, a screening assessment using maximum values tor each COPC, 
including organic and inorganic chemicals as well as radionuclides, also showed that no COPC 
exceeded its PRG tor any land use scenario (Table 5.1-1 ). Therefore, the results of this investigation 
indicate no immediate risk to human health resulting from the levels of contamination in lower Los 
Alamos Canyon sediments and no need tor immediate remedial action in the context of human health 
risk. 

The human health risk assessment presented in this report evaluated only the risk due to contaminants 
in sediments, and additional risk assessments will be required that incorporate surface water and/or 
groundwater exposure pathways. Data on water quality are currently being collected from lower Los 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions from this investigation, highlights key remaining uncertainties 
related to contaminated sediments in lower Los Alamos Canyon, and provides recommendations 
concerning possible additional assessments, data collection, and remedial action. The human health and 
ecological screening assessments presented in this report are preliminary and are intended to identify 
any need for immediate remedial action or additional data collection from the standpoint of potential risk. 
These preliminary assessments consider only present-day land use scenarios and the potential risk 
presented by contaminated sediments. More comprehensive risk assessments will be presented in one 
or more future reports on Los Alamos Canyon and Pueblo Canyon that will incorporate the results of 
ongoing groundwater investigations and any additional sediment investigations and that may consider 
other land use scenarios. 

6.1 Nature and Sources of Contaminants 

The primary chemicals of potential concern (COPCs) in the sediments of lower Los Alamos Canyon are 
radionuclides that were mainly discharged either from the 21-011(k) outfall at Technical Area (TA) -21 
into DP Canyon, a tributary of upper Los Alamos Canyon, or from former TA-45 into Acid Canyon, a 
tributary of Pueblo Canyon. Radioactive effluent was discharged from TA-45 between 1944 and 1964 
and from the 21-011 (k) outfall between 1956 and 1985. The most significant radionuclides in terms of 
potential human health risk are cesium-137, originating at the 21-011 (k) outfall, and plutonium-239,240, 
mostly originating at TA-45. Two other radionuclides, americium-241 and plutonium-238, are also 
detected above background values in lower Los Alamos Canyon and in both upper Los Alamos Canyon 
and Pueblo Canyon. The 21-011(k) outfall was the primary source for americium-241 in the Los Alamos 
Canyon watershed, and both the 21-011 (k) outfall and T A-45 were apparently important sources for 
plutonium-238. The remaining two radionuclide COPCs in lower Los Alamos Canyon, cesium-134 and 
europium-152, have been detected only at low levels and may not represent Laboratory releases. 

Eleven inorganic chemicals were identified as COPCs in lower Los Alamos Canyon during this 
investigation, but only two (copper and lead) can be clearly associated with contaminants in upstream 
reaches. Both copper and lead are apparently collocated with cesium-137, suggesting a primary source 
in the upper Los Alamos Canyon watershed, although specific sources in the watershed are not clearly 
identified. Three inorganic COPCs (antimony, cadmium, and selenium) were also identified as COPCs in 
upstream reaches but· have very low detection frequencies. The remaining six inorganic COPCs (boron, 
calcium, magnesium, potassium, sodium, and vanadium) were not identified as COPCs in upstream 
reaches, and the elevated results in lower Los Alamos Canyon probably represent natural background 
levels associated with geologic units that are not present upstream. 

Two organic chemicals (aldrin and dichloro diphenyl trichloroethane [DDT]) were identified as COPCs in 
this investigation based on their detection at low levels in single sediment samples from lower Los 
Alamos Canyon. Aldrin was also identified as a COPC in Pueblo Canyon based on three detects, 
although there is no evidence of significant releases of aldrin from Laboratory activities. DDT was 
identified as a COPC in both Pueblo Canyon and upper Los Alamos Canyon, with the highest values 
and the highest frequency of detects in upper Los Alamos Canyon, but DDT has not been traced to 
specific Laboratory sites in the Los Alamos Canyon watershed. 
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into the Los Alamos Canyon watershed. The high HQ for vanadium is inferred for two reasons. First, the 
ESL for vanadium is based on the more soluble and more bioavailable form of vanadium, vanadyl sulfate. 

However, vanadyl sulfate is not likely to be present in this environment because vanadium is more likely 
to occur as an oxide. Second, the level with no observed adverse effects on avian receptors is inferred 
from the highest dose administered in a toxicity experiment. Thus, even higher doses of this vanadyl 
sulfate could also be associated with no ecological effects. This information suggests that vanadium is not 
likely to be associated with ecological risk at the concentrations measured in lower Los Alamos Canyon, 
and no additional data should be needed for this COPEC. 

DDT. DDT was detected in 1 of 14 samples collected in lower Los Alamos Canyon, in reach LA-4. DDT 
concentrations do not exhibit positive correlations with either plutonium-239,240 or cesium-137, and the 
source for the DDT is unknown. DDT has known ecological effects (especially for birds) and is a 
potentially persistent bioaccumulator. Because lower Los Alamos Canyon is potential foraging habitat for 
avian T&E species (medium probability for the peregrine falcon and low foraging likelihood for the bald 
eagle and the Mexican spotted owl [Koch 1998, 59114]), uncertainties in the contaminant source and 
exposure concentration should be reduced. The amount of bioaccumulation of DDT could be addressed 
through literature searches of existing data sources. Because the detected DDT sample result is within 
the range of nondetected sample results, it would not appear that additional sediment sample collection 
would help address uncertainty in exposure to avian T&E species. 

5.2.2.2 Interpretation 

Three COPECs have been identified in lower Los Alamos Canyon sediments, and further assessments of 
ecological risk should be performed. However, the lack of obvious contaminant-related ecological impacts 
in lower Los Alamos Canyon indicates that there is no need for immediate remedial action with regard to 
ecological risk. 

Uncertainties in potential ecological risk should be addressed through literature searches of existing data 
sources to help estimate bioaccumulation of DDT in the lower Los Alamos Canyon food web. Additional 
data collection may be needed for DDT if a significant potential for risk is indicated by further 
assessments that address risk to aquatic and terrestrial receptors from all relevant pathways. There is 
some uncertainty in the maximum value and representative concentrations of SVOCs because no SVOC 
analyses were obtained from reach LA-4. There is also some uncertainty regarding antimony 
concentrations because of the lack of antimony data from reach LA-5. However, neither of these last two 
uncertainties would drive additional data collection. 

Another obvious data gap in lower Los Alamos Canyon is analytical results on surface water in reach 
LA-4. Surface water data would be useful for developing a comprehensive ecological risk assessment of 
lower Los Alamos Canyon. A screening-level ecological risk assessment should be completed after this 
data gap is filled. 
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Figure 5.2-2. Preliminary comparison of the relative hazard posed by lower Los Alamos Canyon 
COPCs to terrestrial ecological receptors. 

5.2.2.1 Uncertainty Analysis 

This qualitative uncertainty analysis will consider the three COPECs identified in the qualitative screening 
evaluation section. These COPECs include two inorganic chemicals and one organic chemical. One of 
these chemicals is also considered a potentially persistent bioaccumulator. Each of these COPECs is 
briefly discussed below. 

Antimony. Antimony was not detected in the lower Los Alamos Canyon sediment samples, and it is 
retained for data assessment only because some detection limits were greater than the background 
value. Note that antimony sample results for reach LA-5 were rejected because of a serious quality 
control (QC) deficiency (Section 3.1 ). However, detection limits were not elevated in 5 of 12 antimony 
analyses from reach LA-4, and antimony is below the background value in these samples. Antimony was 
also not detected in any sediment sample collected in the upper Los Alamos Canyon or Pueblo Canyon 
reaches. Antimony was also not reported as a COPC in investigations in either Bayo Canyon or Rendija 
Canyon upstream from LA-5. This evidence indicates that antimony is probably not present as a 
contaminant and does not warrant a detailed analysis in the site assessments. The existing set of 
antimony sample results should be adequate for evaluating potential for exposure for ecological 
receptors. 

Vanadium. Vanadium was greater than the background value in one sample collected in reach LA-5, but 
the maximum vanadium sample result is only 5% greater than the background value. The small difference 
of vanadium sample results from background suggests either small releases or no release of vanadium 
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represents a conservative estimate of the exposure point concentrations for ecological receptors, and 
future canyon-wide assessments will use more realistic estimates of exposure. Symbols that plot above 
the dashed line (the line of equality or y = x) represent chemicals (COPECs) that pose potential ecological 
risk (or HQ > 1). These analytes will be considered COPECs for the qualitative uncertainty analysis and 
interpretation sections below. This COPEC list is considered only preliminary because aquatic receptors 
and pathways have not been evaluated. Thus, other COPECs will likely be identified in the canyon-wide 
ecological assessment of sediment and surface water contamination in lower Los Alamos Canyon. The 
three COPECs that represent the highest potential risk to terrestrial ecological receptors, listed in order of 
HO, are vanadium, antimony, and dichloro diphenyl trichloroethane (DDT). The qualitative uncertainty 
analysis and interpretation sections of the screening-level ecological risk assessment will focus on these 
three COPECs. 

TABLE 5.2-2 

LIST OF MAXIMUM DETECTED COPC CONCENTRATIONS 
AND ECOLOGICAL SCREENING LEVELS 

Maximum Detected Minimum ESL Screening Receptor with 
Analyte Sample Result (mglkg) (mglkg) Minimum ESL • 

Inorganic Chemicals 

Antimony 5.3b 1.0 Mouse 

Boron 6.8 N.A.c N.A. 

Cadmium 0.07 3.0 Plant 

Calcium 7410 N.A. N.A. 

Copper 10.8 50 Invert 

Lead 31.6 50 Plant 

Magnesium 1940 N.A. N.A. 

Potassium 2880 N.A. N.A. 

Selenium 0.4 0.85 Robin 

Sodium 1530 N.A. N.A. 

Vanadium 20.6 1.9 Shrew 

Organic Chemicals 

Aldrin 0.00117 0.14 Robin 

4,4'-DDT 0.0051 0.0021 Robin 

Radionuclidesd 

Americium-241 4.62 47 Robin 

Cesium-134 0.24 16 Robin 

Cesium-137 4.65 42 Robin 

Europium-152 0.408 3.5 Robin 

Plutonium-238 0.227 31 Robin 

Plutonium-239 13.8 33 Robin 

a. ESLs are calculated based on the methodology presented in Kelly et al. (1998, 57916). 

b. Antimony result is not a detect. 

c. N.A. = not available 

d. Radionuclides have units of pCi/g. 
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5.2.1.3 Bioaccumulator Evaluation 

Several analytes detected above background values in the lower Los Alamos Canyon reaches are 
potential bioaccumulators (see Table 5.2-1). However, most of these COPCs are measured at values only 
marginally above detection limits or background values. Thus, it is unlikely that significant 
bioaccumulation will occur for most of these chemicals. To better address the impact of the potential 
bioaccumulating chemicals and other COPCs on ecological receptors, a screening-level ecological risk 
assessment is appropriate. The significance of bioaccumulation will be an important topic in the 
uncertainty analysis of this screening-level risk assessment. 

TABLE 5.2·1 

COPCs FOR THE ECOLOGICAL SCREENING EVALUATION 

Analyte Group Analytes 

Inorganic chemicals Antimony, boron, cadmium*, calcium, copper*, lead*, magnesium, potassium, 
selenium*, sodium, vanadium 

Radionuclides Americium-241*; cesium-134; cesium-137*; europium-152; plutonium-238*; 
plutonium-239,240* 

Pesticides Aldrin, 4,4'-DD"P 

"Potential persistent bioaccumulator as defined by the New Mexico Environment Department 

5.2.2 Screening Evaluation 

The formal, quantitative screening evaluation will be made after ESLs are calculated for aquatic 
receptors. However, to help support an evaluation of the adequacy of the existing data in future canyon
wide ecological risk assessments, the relative hazard posed by COPCs to terrestrial ecological receptors 
was assessed. This analysis will help identify which COPECs represent potential terrestrial ecological risk 
drivers. Thus, these COPECs may require additional data collection to address ecological risk 
uncertainties. 

As discussed in Section 5.2.1.2, the kestrel, with a flesh diet, is used as a surrogate for the avian T&E 
species. Because the kestrel does not have the lowest ESL for any of these COPCs, no clear potential 
risk to avian T&E species is identified. 

Table 5.2-2 provides the maximum detected sample result (except for antimony, which was never 
detected and for which the maximum detection limit is provided) for each lower Los Alamos Canyon 
COPC and the corresponding minimum terrestrial ESL. Five inorganic COPCs have no terrestrial ESLs: 
boron, calcium, magnesium, potassium, and sodium. Calcium, magnesium, and potassium are essential 
macronutrients and are routinely added to agricultural land to increase crop yield. Thus, the lack of ESLs 
for calcium, magnesium, and potassium is not viewed to impact this preliminary assessment. However, 
further ecological screening assessments should determine if any ecotoxicological data exist for boron 
and sodium, and ESLs should be calculated for these COPCs if such data are identified. The data in 
Table 5.2-2 are presented graphically in Figure 5.2-2, where the x-axis plots the maximum value for each 
COPC in lower Los Alamos Canyon and they-axis plots the minimum terrestrial ESL\ They-axis 

1 This ratio of the y-axis to the x-axis value is equivalent to the HQ discussed above, and all supporting information for 
the derivation of terrestrial ESLs is postponed until the complete ecological risk assessment can be done that covers 
both terrestrial and aquatic receptors. Readers can review the basic models to calculate terrestrial ESLs in Kelly et al. 
(1998, 57916, Chapter 4). 
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into Guaje Canyon, which then flows into lower Los Alamos Canyon. Both Bayo Canyon and Guaje 
Canyon enter lower Los Alamos Canyon between reaches LA-4 and LA-5 (Figure 1.1-2). 

For the lower Los Alamos Canyon investigation, the primary impacted media are (1) surface soil in the 
canyon floodplain (f1, f1 b, and f2 geomorphic units); (2) sediment in the active channel and adjacent 
abandoned channel surfaces (c1, c2, and c3 geomorphic units); and (3) surface water derived from 
seeps, springs, snow melt runoff, or storm water runoff. 

The most important transport mechanism for contaminants in channel and floodplain units is lateral and 
vertical erosion of post-1942 sediment deposits by surface water runoff, particularly in floods. 
Uncontaminated surface water could become contaminated by suspension or dissolution of contaminated 
soil or sediment. Another transport mechanism is the suspension of dry particulates by eolian processes, 
which makes air a secondary contaminated media. Contaminated shallow alluvial groundwater, which can 
emerge as surface water, is available to ecological receptors that are found in or use surface water in the 

stream channel. 

The ecological SCM is presented graphically in Figure 5.2-1. The SCM identifies which exposure 
pathways represent major, minor, unlikely, or no pathway to ecologicar receptors. Exposure pathways to 
terrestrial receptors can occur through air (inhalation or deposition of particulates); surface soil (root 
uptake and rainsplash on plants; food web transport to plants and animals, incidental ingestion of soil, 
dermnl contact with contaminated soil, and external radiation); and surface water or active channel 
sediments (root uptake and rainsplash on plants, food web transport to animals, incidental ingestion of 
water and sediment, dermal contact with contaminated water or sediment, and external radiation from 
sediment). The major soil-related exposure pathways are expected to be food web transport, incidental 
ingestion of contaminated soil, and external gamma radiation exposure. The major sediment/surface 
water-related exposure pathways are expected to be food web transport and incidental ingestion of 
contaminated sediment/water. However, the importance of the sediment/water pathways is questionable 
because of the limited extent of active channel sediments and surface water along the entire length of 
lower Los Alamos Canyon. Exposure to vapors is not a complete pathway because of the lack of volatile 
contaminants. External gamma radiation exposure to either soil, sediment, or surface water is expected to 
be a minor pathway because of the relatively low concentrations of gamma-emitting radionuclides 
(primarily cesium-137, which is present at up to five times the background value in reach LA-4 West). 
Exposure to airborne particulates is expected to be a minor pathway because of the limited amount of 
contamination on the ground surface. Lastly, the remaining pathways that are related to exposure to 
surface soil (root uptake/rainsplash and dermal contact) and surface water/sediment (dermal contact) are 
expected to be minor or unlikely because of the limited amount of contamination expressed at the ground 
surface. The root uptake pathway could be more important in areas where cesium-137 is the dominant 
contaminant (e.g., c3 geomorphic unit in LA-4) compared with areas where plutonium-239,240 is the 
dominant contaminant (e.g., f1 b unit in LA-4 West) because of the low absorption potential through roots 
of plutonium-239,240 relative to cesium-137. 

Typically all complete exposure pathways should be at least qualitatively evaluated in the screening 
evaluation. However, because of the lack of screening values for aquatic receptors, the screening 
evaluation presented below will evaluate only soil-related exposure pathways to terrestrial receptors 
(exclusive of dermal exposure and inhalation of particulates). 
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5.2.1 Seeping 

5.2.1.1 Data Assessment 

The approach taken to characterize the sediments in lower Los Alamos Canyon was designed to provide 
information on the nature and extent of contamination. By using laboratory analytical data and information 
on known contaminant sources, the COPC list for lower Los Alamos Canyon sediments was established 
in Section 3.1. The COPCs have been established based on statistical and graphical analysis of the data 
at a reach level. The main outstanding uncertainty associated with the sediment sample data is the lack 
of semivolatile organic compound (SVOC) analyses from reach LA-4. 

5.2.1.2 Problem Formulation 

The purpose of the screening-level ecological risk problem formulation for the canyons is to provide 
information to (1) determine if ecological receptors can be affected by a release; (2) determine how the 
sediments should be aggregated spatially for screening and to establish the functional/operational 
boundaries of the assessment; and (3) gather information to develop the SCM (e.g., what are the 
contaminant sources, dominant transport pathways and exposure routes, and potential receptors). 

Terrestrial ecological receptors are abundant throughout lower Los Alamos Canyon, where the dominant 
plants include pinon pine, juniper, chamisa, apache plume, forbs, and grasses. Some areas of lower Los 
Alamos Canyon also have riparian plants (e.g., cottonwood). Many areas, especially noted in parts of 
reach LA-5, have evidence of burrowing mammals, which represents both a potentially exposed animal 
population and a mechanism for contaminant redistribution (Section 4.3.3). The western part of reach 
LA-4 is the only area included in this report that has perennial surface water flow and aquatic ecological 
receptors. The surface water in LA-4 originates primarily from springs (notably Basalt Spring). Snow melt 
runoff and storm water runoff are other sources of ephemeral water in lower Los Alamos Canyon. 
Physical disturbance is minimal throughout most of lower Los Alamos Canyon except along roads such 
as state road NM 502 and in areas near the Rio Grande where the channel has been confined within 
engineered levees. Some physical disturbance from cattle grazing is apparent in parts of LA-4 and LA-5. 
The localized disturbed areas were noted to have early successional plant species (grasses and forbs). 

Threatened and endangered (T&E) species are potential receptors for contaminants in lower Los Alamos 
Canyon sediments. Specifically, the Mexican spotted owl, the peregrine falcon, and the bald eagle may 
forage in lower Los Alamos Canyon (Koch 1998, 59114). Thus, the kestrel screening receptor with an all
flesh diet will serve as a surrogate for these avian T&E receptors in the screening calculations. 

Sediment data were collected on a reach basis, and within reaches samples were collected from a variety 
of geomorphic units and sediment facies. The reaches were selected to reflect the range in contaminant 
concentrations present within lower Los Alamos Canyon sediments and to represent west-to-east 
geographic variations in the size of contaminated geomorphic units. For this preliminary ecological risk 
assessment, maximum COPC values from both reaches and all geomorphic units are compared with 
terrestrial ecological screening levels (ESLs). Future screening-level ecological risk assessments will 
evaluate sediment sample data in relation to exposure to appropriate receptors, which will include both 
aquatic and terrestrial species. 

Historical contaminants from the Laboratory that have affected the sediments in lower Los Alamos 
Canyon are mainly derived from various sources in either upper Los Alamos Canyon or Pueblo Canyon. 
There are also sources of contamination in Bayo Canyon and Rendija Canyon. Rendija Canyon drains 
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sediment package PRG sums were 0.75 or less, indicating that analyzing the data at a smaller scale, and 
summing across radionuclides, still supports the conclusion that immediate action is not warranted in 
lower Los Alamos Canyon. This assessment is conservative for the reasons discussed in Section 5.1.4, 
including the assumption in the plant ingestion pathway that contaminant concentrations are constant for 
the full depth of rooting, although plants can root to 1 m or more, and the highest concentrations are 
always found in layers less than 1 m thick. Consequently, the residential scenario is sufficiently 
conservative that, based on the data in this report, immediate action to mitigate human health risk in 
lower Los Alamos Canyon is not warranted. 

5.2 Ecological Screening Assessment 

The ecological screening assessment as presented in Kelly et al. (1998, 57916) and followed in this 
report has two phases: the seeping evaluation and the screening evaluation. The seeping evaluation 
includes (1) the data assessment step, which identifies the list of COPCs for the reaches; (2) the problem 
formulation step for the specific reaches under investigation; and (3) the bioaccumulation evaluation step, 
which evaluates the level of concern for persistent bioaccumulation and/or biomagnification from 
contaminants in the reaches. The basis for lower Los Alamos Canyon-specific problem formulation is 
found in the seeping checklist in Appendix F. The seeping checklist is a useful tool for organizing existing 
ecological information and focusing the site visit on the information needed to develop the site conceptual 
model (SCM). The seeping checklist also provides the basis for evaluating the adequacy of the data for 
ecological risk screening. 

The screening evaluation includes the calculation of HQs and hazard indices (His) for all COPCs and all 
appropriate screening receptors. The HQ can be thought of as the ratio of the calculated exposure dose 
to the receptor (based on contaminant levels in the reach) to a dose that has been determined to be 
acceptable (based on toxicity studies for the receptor). An HI is a sum of HQs, across contaminants with 
like effects, for a given screening receptor. An HQ or HI greater than 1 is considered an indicator of 
potential adverse impacts, and the chemical constituents resulting in an HQ or HI greater than 1 are 
identified as contaminants of potential ecological concern (COPECs). HQ calculations require toxicity, 
bioconcentration, and bioaccumulation information for all chemicals for all receptors. This interim report 
will not include a quantitative screening evaluation because the required toxicity, bioconcentration, and 
bioaccumulation information are not available for aquatic receptors. To provide some information for a 
qualitative uncertainty analysis, maximum COPC concentrations were compared with the ecological 

- screening levels for the most sensitive terrestrial receptors. 

An uncertainty analysis follows the COPEC identification, which describes the key sources of uncertainty 
in the screening assessment. The uncertainty analysis can result in adding chemical constituents to or 
removing them from the list of COPECs. This report contains a qualitative uncertainty analysis to help 
understand potential data gaps associated with evaluating ecological risk. 

The last part of the screening assessment is to interpret screening results in the context of a risk 
management decision. In general, possible decisions include a recommendation of the appropriate 
corrective action, in terms of ecological concerns. Possible recommendations include ecological no 
further action (NFA), voluntary corrective action (VCA), expedited cleanup (EC), voluntary corrective 
measure (VCM), and corrective measures study (CMS), any of which would be incorporated into an 
integrated risk management decision to include human health risk evaluations, groundwater and surface 
water issues, and other applicable regulations. In this report, the interpretation section will be used to 
recommend the type of additional data for the lower Los Alamos Canyon reaches that are needed for 
ecological risk characterization. 
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levels of contaminants exist in sampled reaches, the area and volumes of such sediment would be small 
and unlikely to significantly affect average concentrations for the reach. 

Larger uncertainties exist concerning radionuclide concentrations in the unsampled reaches, although 
these uncertainties are also considered to be minor. The highest concentrations of all radionuclides in 
lower Los Alamos Canyon were found in reach LA-4 West, and both maximum and average 
concentrations decrease downstream. This spatial trend was expected from the conceptual model. The 
existence of higher radionuclide concentrations in small areas in the 0.6 km of canyon between reaches 
LA-4 West and LA-4 East is possible, but the consistency in analytical data between the two LA-4 
subreaches indicates that average concentrations in the sediments upstream from Bayo Canyon are well 
constrained. It is notable that a nearly continuous gross gamma radiation walkover survey in 1996 along 
the active channel and adjacent overbank deposits between Basalt Springs in LA-4 West and the Rio 
Grande failed to locate any areas of elevated radioactivity that would indicate high levels of cesium-137 
(Appendix 8-4.0). Therefore, available data suggest that there are not areas of elevated radiation 
between reaches LA-4 and LA-3 with sufficient radionuclide concentration, area, and/or volume to cause 
exceedances of PRGs. 

Uncertainties concerning the use of cesium-137 and plutonium-239,240 analyses to identify sites 
containing other COPCs are considered minor. The extensive characterization in upper Los Alamos 
Canyon reaches indicated that the other key radionuclides, americium-241 and strontium-90, were 
collocated with cesium-137, and analytical results from lower Los Alamos Canyon supported the 
coliocation of cesium-137 and americium-241 and failed to identify strontium-90 as a COPC. The main 
inorganic COPCs in lower Los Alamos Canyon, copper and lead, are also apparently collocated with 
cesium-137; therefore, their concentrations are well constrained by the cesium-137 analyses. 

Additional uncertainty in this analysis pertains to the area- and volume-weighted estimates of contaminant 
concentrations. This uncertainty has not been quantitatively evaluated, but the conservative biases 
discussed here are considered adequate to support the conclusion that PRGs would not be exceeded. 
The area-weighted averages are believed to be more accurate than the volume-weighted averages 
because sampling tended to be biased toward upper sediment layers and because the surface areas of 
geomorphic units are usually well defined. Uncertainties in the depth estimates for the finer-grained 
overbank facies sediment packages that contain the highest concentrations of contaminants are well 
constrained, but the depth estimates for the coarser-grained channel facies sediment are more difficult to 
ascertain. Depths were biased to higher values to avoid underestimating contaminant inventories, and 
volume-weighted averages may tend to be weighted too heavily toward the thickest units. However, 
volume-weighted radionuclide concentrations in geomorphic units with thin layers of contaminated 
sediment would tend to be overestimated because of the assumption that there was no mixing with 
deeper uncontaminated sediment. In summary, the assumptions used in these calculations result in 
sufficiently conservative estimates of risk, and there is no need for immediate remedial action with regard 
to potential human health risk. 

An additional uncertainty in this assessment applies to the use of area-weighted concentrations averaged 
over an entire reach for the residential use scenario. The residential scenario is usually applied to smaller 
areas than the full extent of any of the sampling reaches, and an assessment of a smaller area centered 
on geomorphic units with the highest contaminant concentrations would indicate a higher potential risk 
than that calculated from the reach-wide averages. If the maximum values for the pervasive radionuclides 
were collocated, their summed PRGs would exceed one, although summing these PRGs is not 
appropriate because the key radionuclides are not collocated. The averages for the radionuclides in each 
of the overbank sediment packages were used to assess the PRG sums at a smaller scale. All the 
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The results for the residential scenario for reach LA-4 West are presented in Part 2 of Table 5.1-2. The 
overbank units have surface PRG sum fractions of 0.15 for c1 and c2, 0.41 for c3, 0.34 for f1, 0.75 for 
f1 b, and 0.08 for f2. These PRG sums indicate that potential residential exposures would be highest for 
the f1 b unit where the highest plutonium-239,240 concentrations are found. Potential residential 
exposures are lower in the c3 unit (0.41) where the highest cesium-137 concentrations are found. The 
highest PRG sum for a sediment package in reach LA-4 East is 0.41 for c3, which is 25% of the reach 
area. The reach LA-5 sediment package with the highest PRG sum is 0.13 for c2, which is 14% of that 
reach's area. Results for all the sediment packages in LA-4 East and LA-5 are located in Part 2 of Tables 
5.1-3 and 5.1-4. All of the surface PRG sum fractions for the sediment packages in LA-4 East, LA-4 West, 
and LA-5 are less than one and therefore below the EPA dose limit of 15 mrem/yr. 

In summary, these calculations indicate that the levels of contaminants in the sediments of lower Los 
Alamos Canyon are not high enough to constitute an unacceptable human health risk under conditions of 
present-day land use. Thus, there is no need for immediate remedial actions from the standpoint of 

human health. 

5.1.8 Uncertainty Analysis 

The conclusions of the COPC evaluation and the preliminary human health risk analysis are that there is 
no immediate need for remedial action in lower Los Alamos Canyon based on the contaminant data 
ccllected during this investigation. Principal sources of uncertainty in these conclusions include using the 
analyzed reaches to represent the entire length of lower Los Alamos Canyon, using cesium-137 and 
plutonium-239,240 results to guide sediment sampling for other COPCs in lower Los Alamos Canyon, 
estimating area and volume for the sediment packages, and using reach-averaged contaminant 
concentrations for the residential exposure scenario. However, all of these uncertainties are considered 
minor and unlikely to affect the conclusion that th6re is no immediate need for remedial action in regard to 
contaminated sediment in lower Los Alamos Canyon. Additional sources of uncertainty include the dose 
conversion factors for radionuclides, slope factors for carcinogens, reference concentrations for 
noncarcinogens, and exposure factors and uptake ratios for plant and animals. These latter sources of 
uncertainty will be addressed in future reports when all pathways, including surface water and 
groundwater, are addressed. For this interim report, values for these parameters were used that are 
conservative and therefore protective of human health. 

The primary source of uncertainty about the conclusion that there is no need for immediate remedial 
action is whether the areas with highest contaminant concentrations have been identified in lower Los 
Alamos Canyon. Within the sampled reaches, which represent 29% of the total length of lower Los 
Alamos Canyon downstream from the confluence with Pueblo Canyon, it is considered unlikely that 
contaminant concentrations in any area greatly exceed those measured at sample sites. In the phased 
sampling approach used in this investigation, sample site selection in the second sampling event in each 
reach was guided by the results of the first sampling event and also by results from sediment sampling 
upstream in upper Los Alamos Canyon and Pueblo Canyon. Sampling density was highest in those areas 
most likely to have the highest contaminant concentrations (i.e., relatively old post-1942 sediments and 
fine-grained sediments), and the results of the second sampling event in both reaches confirmed that the 
primary variations in contaminant concentration between geomorphic units had been identified during the 
first sampling event. The horizontal and vertical extent of layers with the highest plutonium-239,240 
concentration, in the f1 b unit of reach LA-4 West, were defined with extensive sampling during the second 
sampling event. The absence of areas with cesium-137 concentrations significantly higher than that 
measured is shown by the absence of areas with high gross gamma radiation as measured with field 
instruments, particularly in reach LA-4 where cesium-137 concentrations are highest. In addition, if higher 
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TABLE 5.1-4 

DOSE CALCULATION RESULTS FOR REACH LA-5 

Part 1. Schematic Cross SectioR 
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Site Assessments 

Part 2. Summed PRG Fractions for Plutonium 239 and Cesium-137 by Sediment Unit and 
Exposure Scenario 

Sediment Trail User Resource User Construction Worker Resident 
Unit (fraction) (fraction) (fraction) (fraction) 

c1 ch 0.00 0.00 0.01 0.03 

c2 ch 0.00 0.00 0.01 0.03 

c3 ch 0.00 0.00 0.01 0.02 

c2 ob 0.00 0.01 0.06 0.13 

c3 ob 0.00 0.01 0.03 0.09 

f1 ob 0.00 0.01 0.06 0.13 

f2 ob 0.00 0.01 0.03 0.09 

Part 3. Average Reach Concentrations Weighted by Surface Area and Volume of Sediment Units 

Pu-239,240 Cs-137 
Reach {pCilg) (pCi/g) 

LA·5 surface aggregate 0.44 0.47 

LA·5 volume aggregate 0.18 0.18 

Part 4. Summed PRG Fractions Based Upon Surface and Volume Aggregate Concentrations 

Trail User Resource User Construction Residential 
Reach (fraction) (fraction) Worker (fraction) (fraction) 

LA-5 surface aggregate <0.00 0.01 0.04 0.12 

LA-5 volume aggregate <0.00 <0.00 0.02 0.04 
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TABLE 5.1·3 

DOSE CALCULATION RESULTS FOR REACH LA-4 EAST 

Part 1. Schematic Cross Section 
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Section 5.0 

Part 2. Summed PRG Fractions for Plutonium 239, Cesium-137, and Americium-241 by Sediment 
Unit and Exposure Scenario 

Sediment Trail User Resource User Construction Worker Resident 
Unit (fraction) (fraction) (fraction) (fraction) 

c1 ch 0.00 0.00 0.00 0.01 

c2 ch 0.00 0.00 0.03 0.08 

c3 ch 0.00 0.01 0.10 0.18 

c1 ob 0.00 0.01 0.05 0.15 

c2 ob 0.00 0.01 0.05 0.15 

c3 ob 0.00 0.03 0.17 0.41 

f1 ob 0.01 0.03 0.16 0.34 

Part 3. Average Reach Concentrations Weighted by Surface Area and Volume of Sediment Units 

Pu-239,240 Cs-137 Am-241 
Reach {pCi/g) (pCi/g) (pCi/g) 

LA-4 East surface aggregate 1.5 0.87 0.26 

LA·4 East volume aggregate 1.3 0.54 0.18 

Part 4. Summed PRG Fractions Based Upon Surface and Volume Aggregate Concentrations 

Trail User Resource User Construction Residential 
Reach (fraction) (fraction) Worker (fraction) (fraction) 

LA·4 East surface aggregate <0.00 0.02 0.12 0.28 

LA·4 East volume aggregate <0.00 0.02 0.09 0.20 
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TABLE 5.1-2 

DOSE CALCULATION RESULTS FOR REACH LA-4 WEST 

Part 1. Schematic Cross Section 
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Part 2. Summed PRG Fractions for Plutonium 239, Cesium-137, and Americium-241 by Sediment 
Unit and Exposure Scenario 

Sediment Trail User Resource User Construction Worker Resident 
Unit (fraction) (fraction) (fraction) (fraction) 

c1 ch 0.00 0.00 0.00 0.01 

c2 ch 0.00 0.00 0.03 0.08 

c3 ch 0.00 0.01 0.10 0.18 

f1 ch 0.00 0.01 0.06 0.10 

f1b ch 0.00 0.01 0.10 0.17 

c1 ob 0.00 0.01 0.05 0.15 

c2 ob 0.00 0.01 0.05 0.15 

c3ob 0.00 0.03 0.17 0.41 

f1 ob 0.01 0.03 0.16 0.34 

f1b ob 0.02 0.08 0.44 0.75 

f2 ob 0.00 0.01 0.02 0.08 

Part 3. Average Reach Concentrations Weighted by Surface Area and Volume of Sediment Units 

Pu-239,240 Cs-137 Am-241 
Reach (pCilg) (pCilg) (pCi/g) 

LA-4 West surface aggregate 2.8 0.79 0.21 

LA·4 West volume aggregate 1.6 0.50 0.17 

Part 4. Summed PRG Fractions Based Upon Surface and Volume Aggregate Concentrations 

Trail User Resource User Construction Residential 
Reach (fraction) (fraction) Worker {fraction) {fraction) 

LA-4 West surface aggregate O.Q1 0.03 0.17 0.36 

LA-4 West volume aggregate <0.00 0.02 0.11 0.21 
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eventually results in the vertical averaging of contaminant concentrations, as discussed in Section 4.3.3. 
There is abundant burrowing animal activity in lower los Alamos Canyon, suggesting that the trail user 
will be potentially exposed to the volume-weighted concentrations sometime in the future. The results for 
reaches LA-4 East and LA-4 West show that americium-241; cesium-137; and plutonium-239,240 are 
present above background values. Cesium-137 and plutonium-239,240 are present above their 
background values in LA-5. The assessments presented below sum the PRG fractions across these 
radionuclides. The rationale for this approach is that exposure at a given location is to all the 
contaminants present at that location. The summing is performed within the sediment packages in each 
geomorphic unit, as described in Sections 2.3 and 3.3. 

5.1.7 Dose Assessment Results 

The dose assessment results for each reach are presented in Tables 5.1-2 through 5.1-4. Each table 
consists of four parts. The first part is a schematic cross section showing the relative locations of each 
sediment package in relation to the active channel (c1) and the ground surface. The identifier "ch" refers 
to channel facies sediment packages, and the identifier "ob" refers to overbank facies sediment 
packages. The second part is a table of the summed PRGs for each exposure scenario by sediment 
package. The sediment packages in Part 2 correspond to the sediment packages in the cross section. 
The third part is a table of surface-weighted and volume-weighted average contaminant concentrations 
for each of the radionuclides. The fourth part is a summary of the surface aggregates and the volume 
aggregates across the exposure scenarios. Contributions of individual sediment package averages are 
weighted by relative area for the surface aggregate. Relative volume is used for weighting the volume 
aggregate. For example, the surface-weighted average for Table 5.1-2 consists of the average of the 
contaminant concentrations for the "c1 ob," "c2 ob," "c3 ob," ..,1 ob," "f1 bob," and "f2 ob" sediment 
packages. These are the surface packages in the cross section. Each package contributes to the 
weighted sum an amount that is the proportion of the individual package area to the sum of all the 
package areas. The volume-weighted sum consists of all 11 sediment packages in Table 5.1-2 Part 1, 
with each package contributing an amount that is the proportion of the individual package volume to the 
total volume of all the packages. The PRG fractions include the average concentrations for 
plutonium-239,240 divided by the PRG for plutonium-239 only. 

The key information on potential human health risk in each reach is presented in the fourth part of the 
dose assessment tables, where a value exceeding 1.0 would indicate a potential dose exceeding 15 

.. mrem/yr and thu~ceeding the EPA dose limit. These values are surface-averaged and volume
averaged concentrations presented as fractions of the PRGs for each scenario. The text that follows 
distinguishes these values as surface PRG sums and volume PRG sums. The highest values for each 
scenario are found in reach LA-4 West (Table 5.1-2); none of these values exceed 1.0. The maximum 
value for the trail user scenario is a surface PRG sum of 0.01, or only 1% of 15 mrem/yr, and the 
maximum value for a resource user is a surface PRG sum of 0.03. The highest potential risk from 
contaminants in the sediments of lower Los Alamos Canyon is associated with the residential scenario. 
The surface PRG sum is 0.36, and the volume PRG sum is 0.21. Because of the conservative 
assumptions built into this scenario, the actual risk to a resident would likely be less. 

The residential scenario is usually applied to smaller areas than the full extent of any of the sampling 
reaches, and an assessment of a smaller area centered on geomorphic units with the highest contaminant 
concentrations would indicate a higher potential risk than that calculated from the reach-wide averages. 
The potential residential exposures at smaller spatial scales were assessed by calculating surface PRG 
sums for americium-241; cesium-137; and plutonium-239,240 for each of the overbank sediment packages 
in reach LA-4 West. The smallest sediment package (f2) is 3% of the area containing post-1942 sediment 
in the sampled reach. The other sediment packages range from 1 0 to 26% of the sampling area. 
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of contaminants from sediments to plants and from plants to meat animals. The residential scenario is 
sensitive to plant uptake of contaminants and also to direct ingestion and inhalation of sediments because 
of the exposure duration and frequency. Building differences into the scenarios in this manner is 
important for developing a full range of situations under which contaminant concentrations may become a 
concern. 

5.1.4.1 Trail User Scenario 

The trail user is defined as an adult who uses a given reach 75 days per year during a 30-year period. 
Each visit to the reach has a duration of one hour. During each hike, the individual ingests 100 mg of soil 
and inhales 0.25 mg of soil as suspended dust. This scenario is conservative in that it assumes all soil 
taken into the body originates within geomorphic units that have been inundated by post-1942 floods and 
thus contain contaminants above background values, although large areas of the canyon floor in each 
reach are actually uncontaminated. 

5.1.4.2 Resource User Scenario 

The resource user scenario employs the same temporal parameters as for the trail user and adds the 
consumption of fruits, vegetables, and meat. The parameters used for adult consumption of fruits, 
vegetables, and meat are 51 kg/yr, 73 kg/yr, and 36.5 kg/yr, respectively (EPA 1990, 58694). The 
resource users are assumed to obtain 10% of their fruits and vegetables (5. 1 and 7.3 kg/yr) and 75% of 
their meat (27 kg/yr) from the reach. These consumption rates are integrated over 30 years, which is 
consistent with the activity component of the pathway. The fruits and vegetables are assumed to grow in 
sediments that have the average concentrations of contaminants, and the animals that provide meat are 
assumed to range and graze exclusively in areas of contaminated sediments; therefore, these 
assumptions provide conservative estimates of risk. 

5.1.4.3 Construction Worker Scenario 

The construction worker scenario assumes a 250-day work year with eight-hour days. The duration of the 
scenario is one year, and all activities are assumed to occur within geomorphic units that contain 
contaminants above background values. The individual is assumed to ingest soil at a rate of 480 mg/day 
and to inhale soil as airborne dust at a rate of 2 mg/day. Possible construction activities in lower Los 
Alamos Canyon under present-day land use conditions include the construction or maintenance of roads 
and the excavation of trenches for sewer lines or other purposes. These activities would likely involve 
uncontaminated parts of the canyon floor as well as contaminated areas and would likely have actual 
durations of less than one year; therefore, this assessment provides conservative estimates of risk. 

5.1.4.4 Residential Scenario 

The residential scenario includes exposure factors suggested by EPA (1991, 58234; 1990, 58694). For 
chemical carcinogens, there is a combination exposure duration of 6 years for child exposure and 24 
years for adult exposure. The child and adult ingestion rates for soil are 200 and 100 mg/day, 
respectively. Both components of the scenario assume an exposure frequency of 350 days per year. The 
assumptions for noncarcinogens and radionuclides are 24-year exposure times without a separate child 
component. The resident is assumed to get 100% of fruits (51 kg/yr) and vegetables (73 kg/yr) from 
plants growing in the contaminated sediments. The exposure times for the child and adult are 24 hours 
per day. Professional judgment was used to partition the external exposure from radionuclides into 
18-hour indoor exposure and 6-hour outdoor exposure. The scenario is considered conservative because 
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Four inorganic chemicals identified as COPCs in Section 3.1 and shown in Table 5.1-1 are essential 
macronutrients and are major ions present in blood plasma and intracellular fluid. They are calcium, 
magnesium, potassium, and sodium. The first three are routinely added to agricultural land to increase 
crop yields. These elements are dropped as COPCs and will not be considered further in this screening 
assessment. The macronutrients are not plotted in Figure 5.1-1 because PRG values have not been 
estimated for them. 

None of the COPCs carried forward from the data review in Section 3.1 exceed PRGs. Three 
radionuclides were pervasively detected in reach LA-4: plutonium-239,240; cesium-137; and 
americium-241. Two of these radionuclides, plutonium-239,240 and cesium-137, were also widely 
detected in reach LA-5. An assessment is presented in Sections 5.1.6, 5.1.7, and 5.1.8 for LA-4 and LA-5 
to confirm that the summed PRGs for the pervasive radionuclides result in a dose below the limit of 15 
mrem/yr across all four exposure scenarios. The information is presented to support comparisons with the 
assessment results for upper Los Alamos Canyon and Pueblo Canyon (Reneau et al. 1998, 59159; 
Reneau et al. 1998, 59160). 

5.1.4 Exposure Assessment 

The following exposure scenarios are developed using standard EPA default parameter values, when 
available. These values are consistent with the parameters for reasonable maximum exposure 
assessments. Where EPA default parameters are not available, professional judgement has been used in 
selecting conservative values from other publications or setting site-specific assumptions. Soil ingestion 
rates are taken from RAGS (EPA 1991, 58234). The exposure duration of 30 years for the trail user and 
resource user and the construction work year of 250 days are also taken from RAGS. The child and adult 
exposure durations of 6 and 24 years for the residential scenario were taken from RAGS (EPA 1991, 
58234). Soil inhalation and adult intake rates for fruit, vegetables, and meat are taken from the Exposure 
Factors Handbook (EFH) (EPA 1990, 58694). The proportion of meat (75%) for the resource user is taken 
from EFH and represents the reasonable worst-case consumption of homegrown beef. 

Professional judgement was used to specify the following parameters: 

• trail use and resource use exposure frequencies and durations (75 days per year, one hour per 
day); 

• the proportion of fruits and vegetables from a reach for trail use and resource use (10%); 

• the proportion of fruits and vegetables from a reach for a resident (1 00%); 

• constant contaminant concentrations over the rooting depth of plants; 

• the proportion of meat from a reach for a resident (0%); and 

• the average construction time (one year, with eight-hour work days). 

The intent of changing the parameters among the scenarios is to provide intrinsic differences in the 
potential exposures for different land uses. For example, the resource user may either hunt game or 
graze domestic stock to produce 75% of the meat consumed in this scenario and collect wild fruits and 
vegetables that make up 10% of the vegetable and fruit component of the diet. In contrast, the resident is 
assumed to cultivate a garden and fruit trees that provide all of the vegetables and fruit but not graze 
livestock or hunt game. These differences in the scenarios have the effect of changing the relative 
contributions of the pathways within each scenario. The resource user scenario is sensitive to the transfer 
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of the consumption of all fruits and vegetables grown on contaminated sediments and the exposure 
durations and times of 24 years, 24 hours per day. Large parts of the canyon floor are uncontaminated, 
and it is likely that activities would not be restricted to only the active floodplain areas. In addition, it is 
likely that some percentage of fruits and vegetables consumed would be obtained elsewhere. Therefore, 
this assessment provides conservative estimates of risk. 

5.1.5 Toxicity Assessment 

The dose conversion factors used in this assessment for americium-241, cesium-137, and plutonium-239 
are taken from the Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD, 
Version 5.0 (Yu et al. 1993, 58695). These dose conversion factors are referenced to the Department of 
Energy (DOE) publications External Dose-Rate Conversion Factors for Calculation of Dose to the Public 
(DOE 1988, 58691) and Internal Dose Conversion Factors for Calculation of Dose to the Public (DOE 
1988, 58692). The dose conversion factor for plutonium-239 is applied to the plutonium-239,240 results 
because available data indicate that plutonium-239 is much more abundant than plutonium-240 in 
sediments at the Laboratory (Gallaher et al. 1997, 59165). 

5.1.6 Dose Characterization 

Dose characterization in this report is presented in the form of the ratio of the average concentration for the 
reach or GBdirr.cnt packag9 to the concentration that would result in a dose of 15 mrem/yr for each of the 
land use scenarios. The dose criterion of 15 mrem/yr follows that recommended by EPA in the 
memorandum Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination (EPA 
1997, 58693). DOE also has dose-based standards for contaminated sites ( 1 00 mremlyr; DOE Order 
5400.5, "Radiation Protection of the Public and the Environment"), but these standards are not applicable 
here because most of lower Los Alamos Canyon is part of San lldefonso Pueblo, and only a small part is 
owned by DOE. The PRGs for americium-241; cesium-137; and plutonium-239,240 that result in an 
exposure of 15 mrem/yr for each of the exposure scenarios are provided in Table 5.1-1. Note that DOE 
Order 5400.5 also provides criteria for evaluating ''hot spots," although the sampling density for data 
collected in this investigation 'is not sufficient to define such hot spots as discussed in DOE Order 5400.5. 

Two weighted averages are calculated for each reach. One is an area-weighted average that uses 
present-day estimates of average contaminant concentrations in the uppermost sediment packages in 
each geomorphic unit, as presented in Section 3.3, and unit areas, as presented in Section 2.3. The other 
is a volume-weighted average that uses vertically weighted concentration estimates where sediment 
packages are superimposed, using estimated average thicknesses of each package as presented in 
Section 3.3, and then computes a volume-weighted average concentration to represent the reach. In the 
area-weighted average all human activity is assumed to be restricted to the area containing contaminated 
sediments. In the volume-weighted average all human activity is assumed to be restricted to the depths 
where contamination is above background values, with no mixing with underlying uncontaminated 
materials. Thus, both averages provide conservative estimates of risk. 

These two estimates are necessary to support the dose assessment for the four scenarios. The present
day trail user is exposed to the area-weighted average. The present-day resource user consumes fruits, 
vegetables, and meat animals that graze on plants growing in the contaminated sediments thereby 
getting a secondary exposure to the volume-weighted estimate of the contaminant concentrations. The 
construction worker digging through the sediments would also be exposed to the volume-weighted 
concentration. The residential scenario is dependent upon the volume-weighted averages because of the 
fruit and vegetable pathways. An additional consideration for the trail user is that burrowing animal activity 
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TABLE 5.1·1 

SCREENING ASSESSMENT 

Site Assessments 

LOWER LOS ALAMOS CANYON MAXIMUM CONTAMINANT VALUES 
AND EXPOSURE SCENARIO PRGs 

Lower Los Alamos Trail User Resource User Construction Residential 
COPC Canyon Maximum Value• PRG PRG Worker PRG PRG 

Organic Chemicals 

Aldrin 0.00117 0.074 0.074 0.42 0.01 

4,4'-DDT 0.0051 3.7 3.7 21 0.52 

Inorganic Chemicals 

Antimony NDb[5.3f 890 48 77 6.3 

Boron 6.8 190000 330 17000 37 

Cadmium ND[0.53]0 520 6.6 180 0.68 

Calcium 7410 d d d d 

Copper 10.8 87000 250 7700 62 

Lead 31.6 400 400 400 400 

Magnesium 1940 d d d d 

Potassium 2880 d d d d 

Selenium [0.83)0 11000 6.7 960 10 

Sodium 1530 d d d d 

Vanadium 20.6 16000 810 1300 170 

Radionuclides 

Americium-241 4.64 420 160 23 14 

Cesium-134 0.24 180 43 6.9 2.0 

Cesium-137 4.65 510 71 19 5.4 

Europium-152 0.408 250 250 9.4 2.9 

Plutonium-238 0.227 480 170 26 17 
Plutonium-239,240" 13.8 440 150 24 15 

a. Values for organic and inorganic chemicals are expressed in mglkg; values for radionuclides are expressed in pCi/g. 

b. NO = not detected 

c. Maximum nondetected value 

d. Essential macronutrient with no PRG 

e. PRGs for plutonium-239,240 are calculated using the toxicity value for plutonium-239. 

A screening assessment of the COPCs using maximum values and PRGs is presented in Figure 5.1-1. The 
lines of equality in these plots separate the plot regions into two areas. Points that plot to the right of the 
lines of equality are maximum COPC values that are less than their PRGs. Points that plot to the left of the 
lines of equality exceed PRGs and are evaluated further. None of the COPCs carried forward from Section 
3.1 plot to the left of the lines of equality. The residential scenario plot has four points that are close to the 
line of equality, and the construction scenario plot has one. Two of those points on the residential plot are 
the maximum nondetected values for antimony and cadmium. Antimony was not detected in any of the 
lower Los Alamos Canyon samples. Cadmium was detected once in 19 samples at 0.07 mglkg, which is 
10% of the residential PRG. Because of the low frequency of detects and the absence of any detects above 
background values, these two COPCs are not considered further. The other two points near the line of 
equality for the residential plot are the maximum values for plutonium-239,240 and cesium-137. The point 
near the line of equality in the construction scenario plot is due to plutonium-239,240. Cesium-137 was 
detected in 59 of 87 samples, and plutonium-239,240 was detected in 104 of 110 samples in lower Los 
Alamos Canyon. These COPCs are assessed further in Section 5.1.6 and 5.1.7. 
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Human health risks for this report are estimated by comparing the maximum values, and for key 
radionuclides the average values, for each of the chemicals of potential concern (COPCs) with 
preliminary remediation goal (PRG) values. The PRGs are generated by using the parameters associated 
with each of the scenarios, as described in Section 5.1.4 and Perona et al. (1998, 62049), and computing 
the contaminant concentration that would result in a threshold risk. This is consistent with the 
Environmental Protection Agency (EPA) manual Risk Assessment Guidance for Superfund: 
Volume !-Human Health Evaluation Manual (Part B, Development of Risk-based Preliminary 
Remediation Goals) (RAGS) (EPA 1991, 58234). An example of a threshold is EPA's guidance that 15 
mrem/yr is a protective dose limit for radionuclides (EPA 1997, 58693). This is more conservative than the 
dose limit of 25 mrem/yr proposed by the Nuclear Regulatory Commission for unrestricted use of a site 
(10 CFR 20) and the limit of 100 mrem/yr in Department of Energy (DOE) Order 5400.5, "Radiation 
Protection of the Public and the Environment." 

An example of the use of PRGs in this report follows. Given the description of the trail user scenario in 
Section 5.1.4, the concentration of plutonium-239 in the sediments that results in an exposure of 15 
mrem/yr is 440 pCilg, which constitutes the PRG. The measured maximum value for plutonium-239,240 
in lower Los Alamos Canyon is 13.8 pCilg. Therefore, the PRG is more than 30 times the measured 
maximum value. Based on this initial screening assessment using maximum sample results, 
plutonium-239,240 does not pose an unacceptable potential human health risk to the present-day trail 
user. (Note that dose conversion factors for plutonium-239 are used for the plutonium-239,240 data 
obt3ined irt this investigation because high-precision analyses have indicated that only low percentages 
of plutonium-240 are present in sediments at the Laboratory [Gallaher et al. 1997, 591651). Further 
assessments using average values are performed using the key radionuclides. 

The PRG concentrations for chemical carcinogens are based on a potential risk of 1 a-s. The 
noncarcinogen PRGs are based on a hazard quotient (HQ) of 1. The maximum contaminant values are 
compared with the PRGs to determine which contaminants are likely risk drivers. The contaminant 
averages are used for estimating exposures, which in turn are used to support decisions regarding risk 
management or risk mitigation for the key radionuclide COPCs. The concentration averages are often 
referenced to sediment packages, which are combinations of geomorphic units and sediment facies 
presented in Tables 3.3-2, 3.3-5, and 3.3-8. 

Approaching risk characterization in this manner supports site management decisions about present-day 
potential risks and the possible need for remediation of sediments. This is a deterministic approach that 
uses the contaminant concentration data to make individual contaminant assessments. Where 
contaminants are collocated, the PRG fractions can be summed to estimate the integrated potential 
exposures. Performing stochastic uncertainty and sensitivity analyses is deferred to later reports when 
sufficient data are available to evaluate the surface water and groundwater exposure pathways. 

5.1.3 Selection of COPCs 

Section 3.1 provides an analysis of the contaminant data from lower Los Alamos Canyon sediment 
samples and a selection of the COPCs that warrant further consideration in site management decisions. 
There are 2 organic chemicals, 11 inorganic chemicals, and 6 radionuclides recommended for further 
evaluation (Table 5.1-1). A primary focus of the investigation in lower Los Alamos Canyon was to 
determine the concentrations and distributions of cesium-137 and plutonium-239,240, which were selected 
as key contaminants based on the results of the full-suite analyses obtained during this investigation in 
reach LA-5 and sediment investigations upstream in upper Los Alamos Canyon and Pueblo Canyon. 
Additional limited-suite analyses were obtained to assess the presence of additional COPCs and to 
evaluate possible collocation of other contaminants with cesium-137 and plutonium-239,240. 
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5.0 SITE ASSESSMENTS 

5.1 Preliminary Human Health Risk Assessment 

5.1.1 Scope and Objectives 

The purpose of this section is to evaluate the data on contaminants in lower Los Alamos Canyon 
sediments relative to potential human health effects. The emphasis of this analysis is to determine 
whether a site management decision to mitigate potential human health risks is warranted at present. 
This analysis uses present-day contaminant concentrations and reasonable present-day exposure 
scenarios and does not assess the possible effects of future contaminant redistribution or potential future 
land uses. 

The assessment in this interim report is focused on risks resulting from direct exposures to contaminants 
in sediments via ingestion, inhalation and dermal contact, and indirect exposures through consuming 
foodstuffs that have grown on contaminated sediments or meat from animals that have consumed plants 
in these areas. Data are not presently available to perform assessments that include water pathways, but 
water pathways will be included in more comprehensive risk assessments in one or more future reports 
on Los Alamos Canyon. 

5.1.2 Comparison with Core Document Risk Approach 

Chapter 6 of the Core Document for Canyons Investigations ("the core document") (LANL 1997, 55622} 
proposes risk assessments that include sediments, surface water, groundwater, and air particulates. 
These media were proposed to be evaluated in nine exposure scenarios over three land uses. The 
continued Laboratory land use includes a construction worker scenario and an on-site worker scenario. 
The recreational land use has both a trail user scenario and a camper scenario. The American Indian 
land use consists of scenarios for residential use, ranching, hunting, traditional uses, and use of the Rio 
Grande and Cochiti Lake. 

The assessment in this report uses scenarios for a trail user, a resource user (incorporating aspects of a 
ranching or hunting scenario), a construction worker, and a resident. These scenarios are considered to 
be inclusive of realistic present-day potential exposure activities in lower Los Alamos Canyon. The bases 
of primary and secondary exposures are the concentrations of contaminants in sediments. 

Development of an American Indian land use scenario is proposed in the core document. The intent of 
that land use scenario is to uniquely define the parameters of exposure pathways that reflect the activities 
of the local American Indian populations. However, the American Indian scenario is not sufficiently 
developed to be applied in this report. An approximation of the American Indian scenario can be achieved 
by combining the results for the residential scenario with the resource user scenario. 

Each of the exposure scenarios evaluated in this report is applied over the entire area of each reach. This 
means that an average contaminant concentration is calculated for each reach and is used for the 
potential risk estimate. The method of averaging is addressed in Section 5.1.6. This method is in contrast 
to the approach proposed in the core document, which involves using different size exposure areas for 
different scenarios. The trail use, resource use, and construction activity would likely occur along a whole 
reach. Therefore, it is reasonable to use the whole reach averages as a means for estimating exposure. 
The residential scenario would be expected to concentrate in an area smaller than a reach. The impacts 
of smaller areas associated with the residential scenario are considered further in Section 5.1.8. Scale 
issues related to the other scenarios in the core document will be addressed when those scenarios are 
evaluated in future assessments. 
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lower Los Alamos Canyon: most of the radionuclides could be stored upstream from the confluence of 
Pueblo Canyon and Los Alamos Canyon, and most of those transported into lower Los Alamos Canyon 
could be transported to the Rio Grande. 

Although it cannot be proven at present, several lines of evidence support the possibilities that sediment 
can be efficiently transported through lower Los Alamos Canyon to the Rio Grande and that the 
radionuclide inventory is not increasing in lower Los Alamos Canyon and may actually be decreasing. 
The stream channel in reach LA-4 is steeper than in either Los Alamos Canyon or Pueblo Canyon 
upstream from their confluence (-4% gradient in LA-4 and -2% gradient in reaches LA-3 and P-4), and, 
because sediment transport capacity increases with increasing gradient, floods originating in the upper 
basins may be able to effectively transport sediment through LA-4 and into downstream reaches. The 
evidence for relatively short residence times for most sediment in LA-4 (<30 years) discussed previously 
is consistent with the progressive replacement of older sediments having higher radionuclide 
concentrations with younger sediments having lower concentrations, hence reducing the total inventory in 
LA-4. A relatively steep gradient (-2%) is also maintained through lower Los Alamos Canyon between 
Bayo Canyon and the Rio Grande despite the much larger drainage area and the resultant potential for 
much larger floods than upstream. Coarse dacite gravel derived from erosion of the Puye Formation is 
common in lower Los Alamos Canyon, and the stream must maintain a relatively steep gradient to 
transport this coarse sediment, which in turn decreases the opportunity for finer sediment particles to be 
deposited. 

In summary, although the rate that sediment and associated contaminants are being supplied from the 
upper basins to lower Los Alamos Canyon and the rate that they are being transported into the Rio 
Grande are unknown, available geomorphic evidence suggests that the radionuclide inventory in lower 
Los Alamos Canyon is not increasing significantly over time and may actually be decreasing. In addition, 
evidence discussed earlier also indicates that radionuclide concentrations in sediment carried by floods 
has been either stable or declining during the past decades and that concentrations will not increase in 
the future because of the remobilization and transport of sediment from upstream. 
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Although most of the cesium-137 inventory is in geomorphic units very susceptible to remobilization 
during floods during the next 30 years, the cesium-137 inventory will be naturally reduced by half during 
this period due to radioactive decay. This reduction in inventory due to radioactive decay applies to 
strontium-90 as well. Thus, any decision concerning possible remedial actions to reduce the transport of 
radionuclides should consider the time scales of remobilization and the natural process of radioactive 
decay in addition to the susceptibility to remobilization and the downstream consequences of this 
remobilization. 

There are significant remaining uncertainties concerning the remobilization of contaminated sediments in 
the Los Alamos Canyon watershed that prevent a complete assessment of the future impacts on either 
San lldefonso Pueblo land or the Rio Grande. 

First, the rate that sediment and associated contaminants are transported from either upper Los Alamos 
Canyon or Pueblo Canyon into lower Los Alamos Canyon is unknown, limiting the ability to make 
predictions about the redistribution of the radionuclide inventory within the watershed. Specifically, some 
fraction of the contaminated sediment remobilized in the upper basins in each flood will be redeposited 
upstream of the confluence of Los Alamos Canyon and Pueblo Canyon, and the average transport 
distance of specific sediment particles in any flood and the total mass transported past the confluence in 
any flood are unknown. 

Second, the relative rates that sediment and associated contaminants are being supplied to lower Los 
Alamos Canyon from the upper basins versus the rate that contaminants are being transported from 
lower Los Alamos Canyon into the Rio Grande are also unknown. Therefore, changes in the contaminant 
inventory in lower Los Alamos Canyon cannot be quantified. The contrast between the relatively large 
inventories of plutonium-239,240 in Pueblo Canyon and of cesium-137 in upper Los Alamos Canyon and 
the much smaller inventories in lower Los Alamos Canyon suggests two hypotheses. 

One hypothesis is that the inventory in lower Alamos Canyon is small because most of the radionuclides 
discharged into the upper basins have remained in storage upstream from the confluence of Pueblo 
Canyon and Los Alamos Canyon. If correct, then significant increases could occur in the radionuclide 
inventory of lower Los Alamos Canyon as the upstream inventory is reduced by future remobilization and 
transport. A second hypothesis is that only a small fraction of the sediments and associated contaminants 
that are carried into lower Los Alamos Canyon from the upper basins in a typical flood are stored within 
lower Los Alamos Canyon, with floods in lower Los Alamos Canyon being capable of transporting most 
sediment directly to the Rio Grande. If this hypothesis is correct, then the radionuclide inventory in lower 
Los Alamos Canyon may be decreasing because of the remobilization of previously stored contaminants, 
which are being replaced by sediment with lower radionuclide concentrations. 

Neither of these hypotheses can be fully tested at present because there are no reliable estimates of the 
total amounts of radionuclides originally discharged from the key Laboratory sites or of the radionuclide 
inventory along the Rio Grande downstream from Los Alamos Canyon. Sediment transport modeling has 
been used to estimate that an average of approximately 5 mCVyr of plutonium was transported from Los 
Alamos Canyon into the Rio Grande between 1948 and 1985 (Lane et al. 1985, 6604; Graf 1994, 55536, 
p. 149), which, if extrapolated to present, would total approximately 250 mCi or less than 25% of the 
present plutonium inventory in the Los Alamos Canyon watershed. Although this estimate suggests that 
most of the plutonium released into the watershed remains upstream of the confluence of Pueblo Canyon 
and Los Alamos Canyon, the uncertainties in this estimate are not known. Therefore, it is not certain if 
most of radionuclides released from Laboratory sites remain in the upper basins or have already reached 
the Rio Grande. In addition, both hypotheses may be correct and help account for the low inventory in 
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Figure 4.3-1. Variations in the total estimated cesium-137 and plutonium-239,240 inventories and the 
fraction of the inventory considered to be susceptible to remobilization during the next 
50 years in the Los Alamos Canyon watershed. 
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Local redistribution of contaminants deposited by floods may also occur by alluvial groundwater in lower 
Los Alamos Canyon. Although there are no data from lower Los Alamos Canyon in this regard, evidence 
for the translocation of plutonium-?39,240 from post-1942 sediments into deeper pre-1943 sediment below 
the stream channel has been found in Pueblo Canyon (Reneau et al. 1998, 59159), and the same process 
likely occurs in lower Los Alamos Canyon. Plutonium-239,240 and other radionuclides that have adsorbed 
onto sediment particles or organic colloids could be translocated into deeper alluvium by infiltrating water 
and then be transported by alluvial groundwater. However, the data from Pueblo Canyon indicate that 
resulting concentrations at depth are much less than in the surface sediments, and radionuclide 
concentrations in pre-1943 sediment in lower Los Alamos Canyon are probably very low. The desorption of 
more soluble contaminants such as strontium-90 can also occur from post-1942 sediments, followed by 
subsurface transport dissolved within alluvial groundwater, but this process is not expected to be 
significant in lower Los Alamos Canyon because concentrations of strontium-90 are so low. 

4.3.4 Future Remobilization and Transport of Contaminants 

A general evaluation of the effects of future remobilization and transport of contaminated sediment by 
natural processes can be made based on the results of this investigation, particularly using data on 
important transport processes and resultant changes in radionuclide concentration and distribution since 
1942, as discussed in previous sections. A time frame of approximately 50 years is chosen for this 
evaluation because, due to the releases of radionuclides that can be used as tracers, available data are 
best suited for understanding sediment transport processes in the Los Alamos Canyon watershed over 
this temporal scale. 

Under natural conditions, future floods will continue to redistribute radionuclides within the Los Alamos 
Canyon watershed and to transport some of these radionuclides from Laboratory land into lower Los 
Alamos Canyon and into the Rio Grande. This redistribution will reduce the radionuclide inventory in 
some reaches and perhaps increase the inventory in some downstream areas. The radionuclides most 
susceptible to remobilization are in that part of the total inventory contained within the presently active 
channel (c1) and within geomorphic units adjacent to the active channel, such as the typical c2 and c3 
units in reach LA-4. In these areas average sediment residence times are generally less than 30 years, 
and remobilization of most of this sediment is considered to be very likely during the next 50 years. 
Radionuclides stored in other areas such as the large abandoned channel units in reach LA-5 and 
floodplains are less susceptible to remobilization, and most of the radionuclides in these areas may be 
stored for periods of 50 to 1 00 years or longer. 

Preliminary evaluations of the susceptibility to remobilization of post-1942 sediment deposits in the Los 
Alamos Canyon watershed downstream from Laboratory sources (Reneau et al. 1998, 59159; Reneau et 
al. 1998, 59160; Tables 3.3-3 and 3.3-6 of this report) suggest that approximately 78% of the cesium-137 
and 42% of the plutonium-239,240 is susceptible to remobilization during the next 50 years (Tables 4.2-1 
and 4.2-2; Figure 4.3-1 ). The percentages for americium-241 and strontium-90 are similar to those for 
cesium-137. Cesium-137 and plutonium-239,240 have much different geographic patterns in their inferred 
susceptibility to remobilization. Most of the cesium-137 is located in geomorphic units close to the active 
channel where average sediment residence times may be less than 30 years; approximately 90% of the 
cesium-137 in upper Los Alamos Canyon is in such locations. In contrast, the areas with the largest 
plutonium-239,240 inventories in Pueblo Canyon are at sites removed from the active channel where 
average sediment residence times are inferred to exceed 50 years, including both pre-1942 floodplains 
and large areas of post-1942 channels that were abandoned 30 to 50 years ago and have experienced 
little erosion since that time. 
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Average sediment residence times, or the average time between floods that remobilize specific sediment 
particles, will vary among sediment deposited in different geomorphic locations. Residence times for 
sediment in active channels will be relatively short, and sediment in these areas can be mobilized easily 
in floods. In contrast, residence times for sediment deposited on floodplains can exceed 100 years, based 
on the age of trees growing on tr.ese surfaces. Sediment in abandoned channel units along the active 
channel of Los Alamos Canyon and Pueblo Canyon downstream from the contaminant sources have 
variable residence times. Based on isotopic ratios in the sediments, sediments in the c2 and c3 units of 
reach LA-4 have estimated residence times of less than 30 years, which is also inferred for most of the 
abandoned channel units in upper Los Alamos Canyon and many similar units in Pueblo Canyon. In 
contrast, the large abandoned channel units in reach LA-5 may have average sediment residence times 
of greater than 50 years, including the c3 unit, which might have been largely abandoned in the 1950s or 
earlier. Similar long residence times are inferred for large abandoned channel units in lower Pueblo 
Canyon that contain the largest part of the total plutonium-239,240 inventory in the Los Alamos Canyon 
watershed. 

4.3.3 Local Redistribution of Contaminants 

Local redistribution of contaminants that have beeri deposited by floods in lower Los Alamos Canyon 
occurs by several processes. One process that is important in many areas is the mixing of soil by 
burrowing mammals, which affects contaminant levels over a range of time frames and spatial scales. 
This burrowing can locally increase contaminant levels in soils by transporting sediment that is 
contaminated into subsurface layers or onto surfaces that are uncontaminated or that contain 
contaminants at lower levels. However, burrowing mammals will also locally decrease contaminant levels 
by mixing uncontaminated soils, such as those present in pre-1943 deposits, into post-1942 sediment 
deposits containing radionuclides above background values. In general, the net effect over time is to 
reduce the vertical stratification of contamination that resulted from original deposition of sediment layers 
with varying radionuclide levels, producing more homogeneous contaminant concentrations in sediments. 
Where burrowing is restricted to the depth of post-1942 sediment packages, resulting average 
contaminant levels for such sediment packages should be similar to those estimated in Section 3.3. 
Alternatively, where burrowing extends to greater depths, the effect of such mixing will be to reduce 
average radionuclide concentrations while increasing the volume of contaminated soils. 

An additional effect of burrowing is to bring fresh loose material to the surface. Such loose material is 
more susceptible to redistribution by rainsplash, wind, or aboveground animals than adjacent areas that 
may be well vegetated or otherwise resistant to erosion. Thus, animal burrowing contributes to other 
transport pathways and exposure pathways. Rainsplash of this loose material causes only very local 
redistribution, but it is important in the context of transferring contaminated material onto plant surfaces 
where it can be absorbed by the plants or ingested by animals or humans. Wind and animals can 
potentially transport contaminated material onto uncontaminated geomorphic units, and of these 
processes wind is likely more significant. 

Wind may have provided a mechanism for at least local redistribution of contaminants within upper Los 
Alamos Canyon, in addition to being an important part of the exposure pathways included in the risk 
assessments in Section 5.1. Recently deposited, unvegetated, fine-grained overbank sediment may 
provide a source for wind-transported sediment with contaminants above background values, as has 
been documented in other regions (e.g., Lechler et al. 1997, 58475). However, it is important to note that 
eolian sediment derived from post-1942 deposits will also be mixed with material eroded from 
uncontaminated areas, resulting in dilution. Sources of eolian sediment during or between wind storms 
may be extremely variable, and no attempt has been made to evaluate the relative contributions of 
contaminated and uncontaminated areas in providing eolian sediment in lower Los Alamos Canyon. 
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Floods transport sediment from upstream to downstream parts of the watershed and in the process both 
redistribute mass and change the concentrations of contaminants in resultant sediment deposits. The 

sediment transported in each flood is derived from a variety of sources that include the bed and banks of 
the main stream channel and tributary drainage basins. The latter includes major tributaries such as Bayo 
Canyon and Guaje Canyon as well as rills and other small channels on canyon walls. 

A large part of the radionuclide inventory transported by floods during the time of the effluent releases 
from the TA-21 and TA-45 outfalls may have been derived from scouring of the active stream bed in DP 
Canyon, Acid Canyon, and Pueblo Canyon, although radionuclides would have become depleted from 
the active stream channels following termination of the effluent releases. After effluent releases ceased, 
other sediment deposits in the watersheds likely became more important as sources of radionuclides 
carried by the stream. 

The other primary deposition areas for radionuclides that are accessible for transport are sediments in 
abandoned channel and floodplain units that continuously line the main stream channel in Los Alamos 
Canyon and Pueblo Canyon downstream from Laboratory release sites. Contaminants in these settings 
will be mostly remobilized by lateral bank erosion; thus, the location and rates of bank erosion will have a 
mB.jor influence on contaminant concentrations, and concentrations could vary significantly between 
floods. Preferential erosion of post-1942 deposits in a flood would result in higher radionuclide 
concentrations than preferential erosion of pre-1943 deposits. In addition, the relative amounts of 
sediment supplied by erosion of banks containing contami!"lants versus those supplied from other sources 
in individual floods will affect contaminant concentrations. For example, contaminant concentrations in a 
flood in reach LA-5 would be much lower if the flood waters were derived from the Guaje Canyon basin 
as opposed to either the upper Los Alamos Canyon basin or the Pueblo Canyon basin. 

Since the peak releases of plutonium-239,240 from TA-45 before 1951 and of cesium-137 from the 
21-011 (k) outfall before 1968, the net effect of the mixing of sediment from a variety of sources has been 
to reduce contaminant concentrations transported by floods downstream from Acid Canyon and DP 
Canyon from those before 1968 (Section 4.2.2), and future decreases in the concentrations of these 
radionuclides can be expected. Data from reach LA-4 supports evidence from upstream reaches (Reneau 
et al. 1998, 59159; Reneau et al. 1 998, 59160) in showing decreases in the concentrations of key 
radionuclides in both relatively coarse-grained channel facies sediment and relatively fine-grained 
overbank facies sediment. 

Sediments are sorted during floods, and contaminants associated with different size classes of sediment 
will be transported different distances and deposited in different locations. Coarse sand grains are largely 
transported by rolling or saltation (bouncing) along the stream bed and will tend to be transported 
relatively short distances in each flood and to be deposited on the stream bed, although large floods can 
also temporarily suspend coarse sand grains and deposit them in overbank settings near the stream 
channel. The finest particles (i.e., clay- and silt-sized particles) are easily suspended in floods and can be 
transported the longest distances in individual floods. Silt and clay particles carried in suspension can be 
deposited in the active channel by water that infiltrates the stream bed, deposited on adjacent surfaces 
inundated by overbank floodwaters, or carried directly toward or into the Rio Grande. Radionuclide 
concentrations in sediment deposited by individual floods are generally highest in those locations where 
silt and clay percentages are the highest, although it is also possible that sediments with abundant silt
and clay-sized particles could have relatively low concentrations of contaminants if these particles are 
mostly derived from noncontaminated sources. 
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involving both sediment containing variable levels of contamination and sediment that is presently 
uncontaminated, in combination with radioactive decay. In addition to transport associated with sediment 
particles, relatively soluble contaminants such as strontium-90 will also be transported as part of the 
dissolved load of surface water and groundwater. 

4.3.1 Original Effluent Releases and Resultant Contaminant Distribution 

Radionuclide contaminants in sediments in the Los Alamos Canyon watershed were originally supplied 
largely by effluent releases from two main sources: former TA-45 on the rim of Acid Canyon and the 21-
011 (k) outfall at TA-21 on the rim of DP Canyon. Discharges from T A-45 directly entered stream channels 
in the Acid Canyon basin and flowed down the main channel of Acid Canyon into Pueblo Canyon, 
infiltrating into the stream beds in both basins. Discharges from the 21-011 (k) outfall flowed first down a 
colluvial slope and then into the main stream channel in DP Canyon, and the effluent probably infiltrated 
into both the slope and the channel bed. Because of the nature of Laboratory operations, the 
radionuclides would have been largely in solution in the original effluent, but because of their geochemical 
characteristics most of them would have tended to adsorb onto sediment particles or organic colloids 
(e.g., Langmuir 1997, 56037). The exceptions include tritium, which will remain within the aqueous phase, 
and strontium-90, which has a high solubility but whose transport can also be retarded by cation 
exchange with sediment particles and organic matter (Longmire et al. 1996, 54168). 

Radionuclides in effluent infiltrating into the colluvial slope below the 21-011 (k) outfall would have 
preferentially adsorbed to organic matter in the soil and finer-grained particles because of their greater 
surface area and, in the case of clay minerals and solid organic matter, their high cation exchange 
capacity. Radionuclides in effluent infiltrating into the stream beds in Acid Canyon, DP Canyon, or Pueblo 
Canyon would have encountered mainly coarse-grained sediment, and adsorption onto these larger 
particles may also have occurred because of the scarcity of more geochemically favorable materials 
within the active channel sediments. During the period of effluent releases, radionuclide inventories would 
have incrementally built up both on the 21-011 (k) slope and in the channels. The part of the inventory in 
the main channels might have been readily remobilized during floods, but the inventory on the 21-011(k) 
slope might have been more stable initially. However, development of a gully on this slope both caused 
erosion of some of the contaminated soil and allowed easier transport of effluent from the top of the slope 
into the DP Canyon channel. 

Recent estimates of the plutonium inventory in the Acid Canyon basin suggest it contains only 4% of the 
total plutonium inventory in the Pueblo Canyon watershed, indicating that most of the plutonium 
discharged from TA-45 between 1945 and 1964 has been transported into Pueblo Canyon (Graf 1995, 
48851; Graf 1996, 55537). Similar estimates have not been made for DP Canyon, and it is uncertain how 
much of the cesium-137 and associated radionuclides that were discharged from the 21-011 (k) outfall 
between 1956 and 1985 remain either on the colluvial slope below the 21-011 (k) outfall or within 
sediments in DP Canyon close to the outfall. 

4.3.2 Effects of Floods 

Floods constitute the primary transport process for sediment and associated contaminants in the Los 
Alamos Canyon watershed, and the combined effects of numerous floods during the past 55 years have 
largely controlled the horizontal and vertical extent of contaminated sediments and variations in 
contaminant concentration. Therefore, floods have strongly affected any human and ecological risk that 
may be associated with contaminated sediments. Importantly, the present variations in radionuclide 
concentration in sediments in Los Alamos Canyon and Pueblo Canyon, combined with evidence for the 
age of different sediment deposits, provide a geomorphic record of the past effects of floods and a means 
to forecast likely future changes in contamination. 
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The relatively large percentage of cesium-137 estimated to be stored in lower Los Alamos Canyon is 
related to the large volumes of post-1942 sediment in the lower canyon, particularly in reach LA-5, 
although the average cesium-137 concentration in these sediments is below the background value of 0.9 
pCilg. Using the average cesium-137 concentration from the background sediment data set provides an 
estimate of the "background cesium-137 inventory" in LA-5 that is indistinguishable from the amount 
estimated in this investigation (Section 3.3.3.3). Therefore, available data suggest that most of the 
cesium-137 present in LA-5 is derived from worldwide fallout and not Laboratory discharges. 

Approximate estimates of the total amount of plutonium-239,240 within the Los Alamos Canyon 
watershed downstream from Laboratory sources were made following the same procedure as used for 
cesium-137. These calculations incorporate the plutonium-239,240 contained within both Pueblo Canyon 
and upper Los Alamos Canyon because there are sources for this radionuclide in both subbasins, but the 
calculations do not include plutonium stored within Acid Canyon, DP Canyon, or on the canyon walls 
between TA-1 outfalls and the stream channel in upper Los Alamos Canyon. The estimated total 
inventory in lower Los Alamos Canyon is presented in Table 4.2-1, and the estimated inventories in upper 
Los Alamos Canyon and Pueblo Canyon are presented in Section 4 of the reports on the reaches in 
these subbasins (Reneau et al. 1998, 59160; Reneau et al. 1998, 59159). Of the total estimated inventory 
of approximately 1.2 Ci, 86% is within the 10.2 km of Pueblo Canyon downstream from Acid Canyon, 8% 
is within the 7.6 km of Los Alamos Canyon between Pueblo Canyon and the Rio Grande, and the 
remaining 6% is within the 9.8 km of Los Alamos Canyon between former TA-1 and Pueblo Canyon 
(Table 4.2-2). 

The estimates of the total plutonium-239,240 inventory in the Los Alamos Canyon watershed calculated 
in this investigation agree well with those made by Graf (1995, 48851; 1996, 55537), and the total of 1.0 
Ci estimated by Graf is very similar to the 1.2 Ci estimated in this investigation using a completely 
different data set and new mapping. Thus, despite the large uncertainties inherent in such calculations, 
the total plutonium inventory is reasonably well constrained. One revision that has been made to the 
previous inventory estimates is in the amount of plutonium contained within sediment in lower Los Alamos 
Canyon. Graf had estimated that 18% of the total plutonium inventory, or approximately 180 mCi, was 
within lower Los Alamos Canyon, whereas the data collected in this investigation suggest that only 8% of 
the total inventory, or approximately 90 mCi, is between Pueblo Canyon and the Rio Grande. 

4.3 Fate and Transport of Contaminants 

The fate and transport of COPCs in sediments in the Los Alamos Canyon watershed depend on sediment 
transport processes that will continue to redistribute these COPCs and, for certain radionuclides, on 
radioactive decay. Plutonium-239,240 and americium-241 both have very long half-lives of 24,000 and 
422 years, respectively, and significant decreases in concentration because of radioactive decay will not 
occur over time scales that are relevant for evaluating risk. Therefore, under natural conditions, sediment 
transport processes will be the dominant control on the fate of these radionuclides. In contrast, the COPC 
that presents the highest potential risk in upper Los Alamos Canyon, cesium-137, has a half-life of 30.2 
years, and sediment deposited before 1968 when cesium concentrations were highest have present 
concentrations of cesium-137 that are less than half those in the original flood layers. Strontium-90 has a 
similar half-life of 28.6 years and will have experienced a similar amount of radioactive decay. 

The following sections discuss important transport processes occurring in the Los Alamos Canyon 
watershed and the likely effects of these processes on future levels of sediment contamination in lower 
Los Alamos Canyon. Under natural conditions, future changes in contaminant levels from those 
documented in this investigation will be primarily the result of processes that transport or mix sediment, 
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TABLE 4.2-2 

SUMMARY OF THE CESIUM-137 AND PLUTONIUM-239,240 INVENTORY IN THE LOS ALAMOS CANYON WATERSHED 

Estimated Percent of 
Estimated Percent of Plutonium- Total 

Cesium-137 Total Estimated Percent of 239,240 Plutonium-
Estimated Percent of Inventory Cesium-137 Plutonium- Total Inventory 239,240 

Cesium-137 Total Susceptible to Inventory 239,240 Plutonium- Susceptible to Inventory 
Inventory Ceslum-137 Remobilizatlon Susceptible to Inventory 239,240 Remobilization Susceptible to 

Area (mCi) Inventory (mCi) Remobilizatlon (mCI) Inventory (mCi) Remobilization 

Pueblo Canyon downstream (not N/A* N/A N/A 1030.7 86% 394.2 33% 
from Acid Canyon calculated) 

Upper Los Alamos Canyon 9.8 4% 6.2 3% 47.4 4% 27.5 2% 
between T A-1 Hillside 137 
and DP Canyon 

Upper Los Alamos Canyon 176.2 72% 165.6 68% 23.5 2% 22.6 2% 
between DP Canyon and 
Pueblo Canyon 

Lower Los Alamos Canyon 57.5 24% 18.5 8% 90.2 8% 56.2 5% 

Total 243.5 100% 190.3 71% 1191.8 100% 500.5 42% 

*NIA =not applicable 
~- - -·-

~ 
("') ..... c:;· 
;::! 

~ 
0 

:::tl 
~ 
'C -· "" ~ 
~ 

~ 
;::! 
("') 

~ ..... 
$:: 
~ -~ 
0 

~ -



Revised Conceptual Model 

60 
LA-5 LA-4 

50 
- - 0 - . Channel facies 

--·-- Overbank facies 
E s 40 
(.) 

.§. 
>-

~ 30 
~ 
.5 
....... 
C") 
~ 

20 ch 
(.) 

10 ·--0 .. ~--- ______ ..,, 

0 
0 5 

250 

LA-5 LA-4 

200 
.. 0 .. Channel facies 

--·-- Overbank facies 

150 

100 

50 

0 
0 5 

LA-3 

I 

,e 
. .0 

P-4 

0 

Q .. ~ 
" \ 
I • \ 

I • \ 

I 
I 

I 

I 
I 

I 
I 

I 

10 

P-3 

Section 4.0 

LA-2 LA-1 

' I I 
I I 

I I 

I 

I 
I 

Ol 
• • I 

.I 
,I 
,I 
I . 
I .. 

15 20 

P-2 P-1 

I ., .. ------ -· 
I .... '\ I 

Q-,.0 ,/ 
'•-=-·---.e.. 0· ..... -o 

10 15 

Distance from Rio Grande (km) 

20 

F4.2-4/ LOWER LOS ALAMOS REACH APT /101598 

Figure 4.2-4. Variations in the estimated cesium-137 and plutonium-239,240 inventories in post-1942 
channel and overbank facies sediment in the Los Alamos Canyon watershed. 
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Average cesium-137 concentrations are highest in the part of Los Alamos Canyon closest to DP Canyon 
and the 21-011 (k) outfall at TA-21 (reach LA-2 East) and progressively decrease downstream (Figure 
4.2-3). Average concentrations are below the background value in both reaches LA-4 and LA-5; in LA-5 
the average concentrations are close to the average cesium-137 concentration of 0.21 pCVg in the 
background sediment data set (McDonald et al. 1996, 55532). Average americium-241 and strontium-eo 
concentrations (not shown) follow the same trend as cesium-137. Average plutonium-239,240 
concentrations are highest in the part of Pueblo Canyon closest to Acid Canyon and the TA-45 discharge 
site (reach P-1 East) and generally decrease downstream, although the increase in reach P-4 that is 
related to relatively old post-1942 sediment deposits is again apparent (Figure 4.2-3). 

4.2.3.2 Spatial Trends in Radionuclide Inventory 

Data collected in this investigation indicate significant geographic variations in the inventories of the key 
radionuclides within the Los Alamos Canyon watershed and the relative importance of the different 
sediment facies as deposition areas for cesium-137 and plutonium-239,240, as indicated in Figure 4.2-4. 
Cesium-137 and related radionuclides (americium-241 and strontium-90, not shown) have their highest 
inventories in the part of upper Los Alamos Canyon closest to their source area at TA-21 and lower 
inventories in downstream reaches. In all reaches the relatively fine-grained overbank facies sediment 
deposits contain most of the cesium-137. In contrast, plutonium-239,240 has its highest inventory in the 
lower part of Pueblo Canyon, and most of its inventory in that area is in the relatively coarse-grained 
channel facies sediment deposits. Upstream in Pueblo Canyon, closer to the source, and also 
downstream in lower Los Alamos Canyon, most of the estimated plutonium-239,240 inventory is 
contained within the overbank facies sediments (Figure 4.2-4). 

Approximate estimates of the total amount of cesium-137 contained within post-1942 sediment between 
the westernmost part of former T A-1 and the Rio Grande were made by direct extrapolation between the 
sampled reaches, assuming either average inventories (in units of mCVkm) of the two bounding reaches 
or the same concentration in areas close to major confluences (e.g., inventories in reach LA-4 West were 
assumed to be applicable to the area between LA-4 West and Pueblo Canyon). It should be stressed that 
these estimates have large but undefined uncertainties related to both the inventories within each 
sampled reach and extrapolation through the intervening unsampled reaches, but the general geographic 
variations in inventory are considered to be accurate. The estimated total inventory in lower Los Alamos 
Canyon is presented in Table 4.2-1, and the estimated inventory in upper Los Alamos Canyon is 

·presented in Section 4 of Reneau et al. (1998, 59160). These estimates are summarized in Table 4.2-2. 
Of the total estimated cesium-137 inventory of approximately 250 mCi, 72% is within the 5.3 km of Los 
Alamos Canyon between DP Canyon and Pueblo Canyon, 24% is within the 7.6 km between Pueblo 
Canyon and the Rio Grande, and the remaining 4% is within the 4.5 km between former TA-1 and DP 
Canyon. 

Note that no estimate of the cesium-137 inventory in DP Canyon is available; therefore, cesium-137 was 
not included in these estimates, although DP Canyon could contain a significant amount of this 
radionuclide (in addition to other radionuclides). Incorporation of DP Canyon would increase the 
percentage of the total cesium-137 inventory within the portion of the Los Alamos Canyon watershed that 
is on Laboratory land. The cesium-137 inventory in Pueblo Canyon was also not calculated because it is 
not certain that cesium-137 is significantly elevated above the background value in Pueblo Canyon. 
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Figure 4.2-3. Variations in the estimated average concentration of cesium-137 and plutonium-239,240 
in post-1942 channel and overbank facies sediment in the Los Alamos C~nyon watershed. 
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Figure 4.2·2b. Concentrations of plutonium -239,240 and strontium-90 in sediment samples from 
the Los Alamos Canyon watershed. 
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Figure 4.2-2a. Concentrations of americium-241 and cesium-137 in sediment samples from the 
Los Alamos Canyon watershed. 
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4.2.3 Spatial Trends 

Two key spatial trends in contamination of sediments in the Los Alamos Canyon watershed are an 
integral part of the conceptual model describing contaminants in these sediments: spatial trends in 
contaminant concentration and spatial trends in contaminant inventory. Based on the results of prior 
investigations (e.g., Nyhan et al. 1975, 11746; LANL 1981, 6059; Graf 1996, 55537), it was expected that 
contaminant concentrations would tend to decrease downstream from the sources (LANL 1995, 50290). 
This component of the preliminary conceptual model was confirmed in this investigation, as discussed in 
Section 4.2.3.1, although some revision of the conceptual model was necessary in Pueblo Canyon in this 
regard because of the occurrence of elevated concentrations of plutonium-239,240 in the lower canyon 
many kilometers from the source (Reneau et al. 1998, 59159). Previous investigations had also proposed 
that the largest part of the total plutonium-239,240 inventory in the Los Alamos Canyon watershed was 
contained within lower Pueblo Canyon (Graf 1996, 55537), and this component of the conceptual model 
was also confirmed in this investigation. Estimates of the geographic variations in inventories of the other 
key radionuclides in the Los Alamos Canyon watershed had not been made before this investigation, and 
the conceptual model has been expanded to include the inventories of americium-241, cesium-137, and 
strontium-90. 

4.2.3.1 Spatial Trends in Radionuclide Concentration 

Data collected in this investigation demonstrate clear decreases in the concentrations of key 
radionuclides in the Los Alamos Canyon watershed with progressive distance from the contaminant 
sources. Figure 4.2-2 shows all analyses for americium-241, cesium-137, and strontium-90 in the Los 
Alamos Canyon reaches and all analyses for plutonium-239,240 in the lower Los Alamos Canyon and 
Pueblo Canyon reaches. 

Concentrations of americium-241, cesium-137, and strontium-90 are highest in reach LA-2 East 
immediately downstream from the confluence of DP Canyon and Los Alamos Canyon, and all decrease 
to near or below background values in reach LA-5 near the Rio Grande (Figure 4.2-2). The one 
anomalous strontium-90 analysis from reach LA-4 West, discussed previously, is shown as questioned on 
Figure 4.2-2b. Concentrations of plutonium-239,240 are highest in reach P-1 East immediately 
downstream from the confluence with Acid Canyon and decrease to low levels near the Rio Grande. The 
irregular variation in maximum plutonium-239,240 concentrations in the Pueblo Canyon reaches is due to 
the irregular geographic distribution of sediment deposits dating to the early post-1942 period, and one 
unusually high value in reach P-4 is from a very fine-grained sediment layer that probably dates to the 
early 1950s (Reneau et al. 1998, 59159). 

The data shown in Figure 4.2-2 have been used to calculate average concentrations of the key 
radionuclides within the different sediment facies in each reach to better show spatial trends, as shown in 
Figure 4.2-3. The average concentrations for lower Los Alamos Canyon are derived from the average 
values presented in Tables 3.3-3 and 3.3-6 and are weighted by the estimated volume of sediment in 
each geomorphic unit. The average concentrations in upper Los Alamos Canyon and Pueblo Canyon 
were derived using the same method (Reneau et al. 1998, 59159; Reneau et al. 1998, 59160). 
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TABLE 4.2-1 (continued) 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF LOWER LOS ALAMOS CANYON REACHES 

Part 2 

Estimated Estimated Estimated Estimated Estimated Estimated Estimated 
Total Total Cs-137 Estimated Average Average Inventory Inventory Inventory 

Inventory, Inventory, Total Concentration In Concentration In Susceptible to Susceptible to Susceptible to 
Channel Facies Overbank Facies Inventory Post-1942 Post-1942 Remobilization Remobilization Remobilizatlon 

Sampled Sampled Sampled Channel Facies Overbank Facies Sampled Unsampled Sampled 
Reaches Reaches Reaches Deposits Deposits Reaches Reaches Reaches 

Reach {mCI/km) {mCI/km) {mCI/km) (pCI/g) (pCilg) {mCi) (mCi) (mCI/km) 

Cesium-137 
Pueblo to LA-4 4.6 
LA-4 West 0.5 3.9 4.4 0.1 0.9 1.9 3.7 
LA-4 unsampled 2.2 
LA-4 East 0.6 3.8 4.3 0.2 1.0 1.1 3.7 
LA-4 to Bayo 3.5 
Bayo to Guaje 3.4 

Guaje to LA-5 0.6 

LA-5 4.1 8.0 12.1 0.1 0.5 1.1 0.8 

LA-5 to Rio 0.1 

Subtotal 4.0 14.5 

Total 18.5 
Plutonium-239,240 

Pueblo to LA-4 10.0 

LA-4 West 3.4 10.6 13.9 0.9 2.5 4.1 7.9 

LA-4 unsampled 4.6 

LA-4 East 3.1 6.2 9.2 0.9 1.7 2.1 7.2 

LA-4 to Bayo 6.8 

Bayo to Guaje 11.2 

Guaje to LA-5 5.8 

LA-5 3.9 8.7 12.6 0.1 0.5 10.3 7.3 

LA-5 to Rio 1.2 

Subtotal 16.5 39.8 

Total __L 56.2 
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TABLE 4.2-1 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF LOWER LOS ALAMOS CANYON REACHES 

Part 1 

Approx. Approx. Estimated Estimated Estimated Estimated 
Stream Distance Approx. Approx. Volume of Volume of Total Total 

Elevation above Length Length Post-1942 Post-1942 Inventory Inventory 
Upstream Rio Grande Sampled Unsampled Channel Facies Overbank Facies Sampled Unsampled 

End Upstream End" Reach Reach Sediment Sediment Reachesb Reaches 
Reach (ft) (km) (km) (km) (m31km) (m3/km) (mCi) (mCi) 

Cesium-137 

Pueblo to LA-4 6262 1.27 
LA-4 West 6004 6.30 0.52 5529 4388 2.3 . 5.6 

LA-4 unsampled 5925 5.78 0.61 

LA-4 East 5850 5.17 0.29 0.29 5186 3859 1.3 2.7 

LA-4 to Bayo 5815 4.88 0.95 

Bayo to Guaje 5753 3.93 1.55 4.1 

Guaje to LA-5 5645 2.38 0.80 12.7 

LA-5 5595 1.58 1.41 66957 17703 17.1 9.7 

LA-5 to Rio 5498 0.17 0.17 

Subtotal 2.22 5.64 20.6 2.1 

Total 57.5 36.8 

Plutonium-239,240 

Pueblo to LA-4 6262 7.57 1.27 

LA-4 West 6004 6.30 0.52 5529 4388 7.2 

LA-4 unsampled 5925 5.78 0.61 17.7 

LA-4 East 5850 5.17 0.29 0.29 5186 3859 2.7 

LA-4 to Bayo 5815 4.88 0.95 7.1 

Bayo to Guaje 5753 3.93 1.55 

Guaje to LA-5 5645 2.38 0.80 8.8 

LA-5 5595 1.58 1.41 66957 17703 17.7 16.9 

LA-5 to Rio 5498 0.17 0.17 10.0 

Subtotal 2.22 5.64 27.6 

Total 7.86 90.2 2.1 

a. Approximate distances from Rio Grande measured along the stream channel as depleted on 1 :4800 scale FIMAD maps with 1O-ft contour Intervals 

b. Preliminary estimate of Inventory In unsampled reaches assumes either average Inventories (mCIJkm) of bounding sampled reaches or same Inventory as adjacent reach 
near major tributary junctions. 
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Section 4.0 Revised Conceptual Model 

the influence of particle size variations on contaminant concentrations (e.g., Nyhan et al. 1976, 11747) and 
support the collection of data on particle size distribution in sediment samples to understand the basis for 
variations in contamination. Importantly, contaminant concentrations in the respirable fraction(< 10 micron 
size fraction, including fine silt and clay-sized particles) will be higher than those measured in a bulk 
sediment sample where less than 20%; of the material is within this size range. The smaller size fractions 
will also be more likely to adhere to skin and potentially be ingested. 

4.2.2 Age Trends 

Evidence obtained in this investigation indicates clear decreases in the concentrations of key 
radionuclides over time in reach LA-4. Evidence is inconclusive in reach LA-5, but because the general 
tends in LA-4 are consistent with those seen upstream in Pue.blo Canyon and upper Los Alamos Canyon 
(Reneau et al. 1998, 59159; Reneau et al. 1998, 59160), it is probable that similar trends have occurred 
in LA-5 as well. 

Figure 4.2-1 shows the average concentration of key radionuclides in overbank facies sediment from 
reach LA-4 West as a function of approximate sediment age. Based on isotopic ratios and the release 
history of the 21-011 (k) outfall at TA-21, in combination with evidence for variations in plutonium-239,240 
concentration over time in lower Pueblo Canyon, the following age estimates are used for the f1 b, c3, and 
c1 plus c2 overbank sediments in LA-4 West. The f1b sediments are assumed to predate major releases 
of cesium-137 from the 21-011 (k) outfall; possible correlative sediment deposits in lower Pueblo Canyon 
are related to the c5 unit of reach P-4 West, which likely dates to the early 1950s. The typical c3 deposits 
are inferred to have been deposited after discharges of americium-241 and plutonium-238 increased from 
the 21-011 (k) outfall in 1968, and the typical c1 and c2 deposits are assumed to be younger, deposited in 
part during floods in 1991 that left deposits which are evident on 1991 aerial photographs. 

As shown in Figure 4.2-1, average plutonium-239,240 concentrations in reach LA-4 West decreased by 
an order of magnitude between the pre-1956 f1 b sediments and the c1 and c2 sediments that are inferred 
to include deposits from the 1990s. Cesium-137 concentrations are below the background value in the 
f1 b sediments and are highest in the c3 sediments in LA-4 West, subsequently decreasing. Note that on 
Figure 4.2-1 cesium-137 concentrations are inferred to have been highest during the period between 
1956 and 1968 when discharges of cesium-137 from the 21-011 (k) outfall were probably greatest, 
although sediments of this age have not been clearly identified either in LA-4 or upstream in reach LA-3 . 
.Similar to cesium-137; americium-241 concentrations were low during the early post-1942 period 
(represented by the f1 b sediments), reached a peak later (represented by the c3 sediments), and 
subsequently declined. Based on evidence in upper Los Alamos Canyon, americium-241 reached its 
highest concentrations after 1978 associated with increased discharges of this radionuclide from the 
21-011 (k) outfall. 

Data collected since 1977 from active channel sediments at the environmental surveillance station in 
lower Los Alamos Canyon at Totavi provide supporting evidence that radionuclide concentrations have 
been stable or have declined during the past 1 0 to 20 years, as discussed in Section 3.3.2.2. Because 
effluent releases stopped more than 10 years ago at the 21-011 (k) outfall and more than 30 years ago at 
T A-45 and because concentrations in sediments in upper Los Alamos Canyon and Pueblo Canyon closer 
to the contaminant sources have also generally been decreasing over time (Reneau et al. 1998, 59159; 
Reneau et al. 1998, 59160), there is no reason to expect concentrations in lower Los Alamos Canyon to 
increase in the future. 
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length of lower Los Alamos Canyon between Pueblo Canyon and the Rio Grande, a distance of more 
than 18 km from the source. Floods have also distributed contaminants laterally across the canyon floor 
in a belt that varies in width from an average of 16 to 18m in LA-4 to 150m in LA-5 (Section 2.3). 

The vertical extent of contamination in lower Los Alamos Canyon sediments ranges from depths of less 
than 5 em to at least 1.0 m. The thinnest layers of contaminated sediment occur on floodplains that were 
probably only briefly inundated by one or more floods since 1942. In contrast, areas of active and 
abandoned post-1942 channels are commonly underlain by at least 0.5 to 1.0 m of sediment containing 
radionuclides above background values. The thicknesses of the relatively fine-grained overbank facies 
sediment, where contaminant concentrations are highest, are generally well constrained by both field 
evidence and analytical results. The vertical extent of contaminants in the coarser-grained channel facies 
sediment, where contaminant concentrations are lower, is not constrained by sediment sampling because 
it was not practical to sample at depth because of the coarse rocky nature of these deposits. 
Contaminants could be present through the full thickness of the alluvium below the active and abandoned 
channels associated with the translocation of contaminants adsorbed to sediment particles or organic 
colloids, as inferred for plutonium in Pueblo Canyon (Reneau et al. 1998, 59159). The thickness of 
alluvium in lower Los Alamos Canyon has been reported at approximately 8 to 24 m at water supply wells 
(Purtymun 1995, 45344), providing an upper limit to the vertical extent of contaminated sediments. 
However, concentrations of sediment-bound contaminants in the channel facies sediment probably 
decrease with depth, as observed in Pueblo Canyon, and it is probable that only a small percentage of 
the total contaminant inventory is contained within these deep sediments. 

4.2 Variations in Contamination 

The present distribution of most COPCs and variations in contaminant concentration in lower Los Alamos 
Canyon sediments are largely controlled by sediment transport processes that have been operating 
during the past 55 years. Thus, sediment transport processes also affect spatial variations in any present 
or future risk that may be associated with these contaminants. Key components of the preliminary 
conceptual model that have been confirmed by this investigation include the occurrence of the highest 
concentrations of radionuclides in areas closest to the Laboratory boundary (reach LA-4), in relatively 
fine-grained sediment deposits, and in relatively old sediments. The relatively small inventory of plutonium 
in lower Los Alamos Canyon as compared with that present in Pueblo Canyon that was proposed by Graf 
(1995, 48851; 1996, 55537) was also confirmed in this investigation. 

4.2.1 Relations to Particle Size Variations 

Variations in particle size characteristics between sediment deposits of similar age have a major influence 
on vertical and horizontal variations in contaminant concentrations in lower Los Alamos Canyon and also 
have important implications for evaluating risk. In every reach, the maximum and average concentrations 
of the key radionuclides are higher in the relatively fine-grained overbank facies sediment deposits than in 
associated coarse-grained channel facies sediment deposits, as discussed in Section 3.3. Within 
sediments of similar age in each reach, trends of increasing radionuclide concentration with increasing 
percentages of clay-sized particles and/or silt and clay particles are also evident (Section 3.3 and 
Appendix 8-3), which explains some of the variation in radionuclide concentration within sediments in a 
reach. 

The higher radionuclide concentrations in overbank facies sediment are also apparent in volume-weighted 
averages that combine data from all units in each reach, shown for cesium-137 and plutonium-239,240 in 
Table 4.2-1. Thus, the results of this investigation are consistent with previous investigations that showed 
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Two other radionuclide COPCs, cesium-134 and europium-152, were identified as COPCs because of 
their detection in samples from either reach LA-4 or reach LA-5. Because these radionuclides were not 
detected in background samples, the detection limits are used as surrogate background levels. The 
detected results for these radionuclides may represent false positive analytical detections caused by 
spectral interferences in the gamma spectroscopy analytical method. Cesium-134 was detected in only 
one sample in LA-5, at slightly above the detection limit, and the absence of any detects in LA-4 indicates 
that cesium-134 is not present as a contaminant in lower Los Alamos Canyon. All three detected 
europium-152 results are within the range of nondetected results, and these data are not conclusive as to 
whether they represent releases in the Los Alamos Canyon watershed. The same uncertainty existed for 
europium-152 upstream in upper Los Alamos Canyon. 

Inorganic chemicals identified as COPCs in this investigation include antimony, boron, cadmium, calcium, 
copper, lead, magnesium, potassium, selenium, sodium, and vanadium (Table 4.1-1). Two of the 
inorganic COPCs (copper and lead) were identified as COPCs in upstream reaches and appear to be 
collocated with one of the key radionuclides. A possible positive correlation between these inorganic 
COPCs and cesium-137 suggests a primary source for copper and lead in the upper Los Alamos Canyon. 
watershed. Three other inorganic COPCs (antimony, cadmium, and selenium) were also identified as 
COPCs in upper Los Alamos Canyon and Pueblo Canyon but have a very low frequency of detects both 
in lower Los Alamos Canyon and in upstream reaches, and no conclusions can be drawn about possible 
sources. The remaining inorganic COPCs (boron, calcium, magnesium, potassium, sodium, and 
vanadium) were not identified as COPCs in upstream reaches and also generally show negative 
correlations with the key radionuclides, indicating that the apparent elevation of concentrations of these 
analytes is probably due to a different geochemical background in lower Los Alamos Canyon than 
upstream at the background sample sites. There is also a possibility that these COPCs in part represent 
releases into either the Bayo Canyon or Rendija Canyon subbasins upstream from reach LA-5, although 
releases of these chemicals from potential release sites have not been identified in either subbasin. 

Two organic chemicals were identified as COPCs in this investigation because they were detected in 
single samples in lower Los Alamos Canyon: the pesticides aldrin and dichloro diphenyl trichloroethane 
(DDT) (Table 4.1-1 ). Aldrin was also identified as a COPC in Pueblo Canyon because of three detects in 
reach P-1, but the four detected aldrin results are all within the range of nondetected results (Figure 
3.2-4), and there is no evidence of significant releases of this pesticide in the watershed. DDT was 
detected in both Pueblo Canyon and upper Los Alamos Canyon, with higher results and a higher 
frequency of detects in upper Los Alamos Canyon in reaches LA-1 and LA-2 (Figure 3.2-4). The 
geographic distribution of DDT suggests a primary source in the upper Los Alamos Canyon watershed, 
although this pesticide has not been traced to any specific Laboratory source; a source in the Los Alamos 
townsite is possible. Note that there are significant gaps in data coverage for organic chemicals in Los 
Alamos Canyon, including the lack of analyses for semivolatile organic compounds in reach LA-4 and the 
lack of any organic chemical analyses in reach LA-3 in upper Los Alamos Canyon. Revisions to this part 
of the conceptual model may be necessary following additional analyses for organic chemicals. 

4.1.2 Horizontal and Vertical Extent 

The horizontal and vertical extent of contaminated sediments in lower Los Alamos Canyon have been 
defined using a combination of geomorphic mapping and analytical results from sediment sampling in 
reaches LA-4 and LA-5. In particular, plutonium-239,240 analyses from sediment samples helped guide 
the geomorphic characterization both by demonstrating a wider horizontal distribution of post-1942 
sediment than was originally mapped and by indicating the thickness of post-1942 overbank sediments 
on the floodplains. Plutonium-239,240 originating at TA-45 has been dispersed by floods along the full 
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TABLE 4.1-1 

SUMMARY OF LOWER LOS ALAMOS CANYON COPCsa 

Background Geomorphic Unit 
Value or Sub reach and 

COPC Estimated with Sediment Facies 
and Quantitation Maximum Maximum with Maximum 

Units Umlt .Result Result Result 

Radionuclides (pCilg) ! 

Americium-241 0.04 4.64 LA-4 West c3, overbank 

Cesium-134 0.14 0.24 LA-5 c1, channel 

Cesium-137 0.90 4.65 LA-4 West c3, overbank 

Europium-152 0.59 0.408 (0.467) LA-4 West c1, overbank 

Plutonium-238 0.006 0.227 LA-4 West c3, overbank 

Plutonium-239,240 0.068 13.8 LA-4 West f1b, overbank 

Inorganic Chemicals (mglkg) 

Antimony 0.83 (5.3) [LA-4 West] [c3, overbank] 

Boron 6.8 LA-5 f1, overbank 

Cadmium 0.4 0.07 [0.53] [LA-4 West] (c3, overbank] 

Calcium 4420 7410 LA-4 West f1b, overbank 

Copper 11.2 10.8 LA-4 East c1, overbank 

Lead 19.7 31.6 LA-4 West c3, overbank 

Magnesium 2370 1940 LA-4 East c2, overbank 

Potassium 2690 2880 LA-5 f1, overbank 

Selenium 0.3 0.4 [0.83) LA-5 [l.A-4 East] c3, overbank [c1 channel) 

Sodium 1470 1530 LA-5 f 1 , overbank 

Vanadium 19.7 20.6 LA-5 f 1, overbank 

Organic Chemicals (mglkg) 

Aldrin 0.033 0.00117 LA-5 c3, overbank 

4,4'-DDT 0.033 0.0051 LA-4 West c3, overbank 

a. Values In brackets Indicate that the maximum result Is reported as a nondetect. 

b. nps = nonpolnt sources 

Inferred 
Primary 

Source(s) 

21-011(k) 

Unknown, possibly background 

21-011(k) 

Unknown, possibly background 

21-011(k), TA-45 

TA-45 

Possibly background 

Probably background 

Possibly background 

Probably background 

TA-1, TA-21, and other sources? 

TA-1, TA-21, and other sources? 

Probably background 

Probably background 

Possibly background 

Probably background 

Probably background 

Unknown (multiple sources? npsb?) 

Unknown (multiple sources? nps?) 
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Section 4.0 Revised Conceptual Model 

4.0 REVISED CONCEPTUAL MODEL 

A key part of the technical approach for the evaluation of contamination in lower Los Alamos Canyon 
sediments, as presented in Chapter 5 of the work plan (LANL 1995, 50290), involved the collection of 
data to test hypotheses concerning the nature, distribution, and transport of contaminants associated with 
sediment. These hypotheses comprise components of a preliminary conceptual model and were 
developed based on results of prior investigations in lower Los Alamos Canyon and elsewhere, as 
discussed in Section 4.2 of the work plan. Because of the significant length of canyon floor affected by the 
transport and deposition of contaminated sediments and because of the complexity of sediment transport 
processes that have been operating since 1942, the validation and refinement of this conceptual model is 
necessary to perform a defensible quantitative evaluation of risk in the sampled reaches, to qualitatively 

. evaluate risk in intervening unsampled areas, and to evaluate the future redistribution of contaminants 
and associated impacts. 

This section presents the current conceptual model of contamination in lower Los Alamos Canyon 
sediments, which has been revised and refined from the preliminary conceptual model presented in 
Section 4.2 of the work plan (LANL 1995, 50290) based on the results of the investigations in reaches 
LA-4 and LA-5 as discussed in Sections 2 and 3 of this report. This section also incorporates information 
on contaminants in both upper Los Alamos Canyon (Reneau et al. 1998, 59160) and Pueblo Canyon 
(Reneau et al. 1998, 59159) that are relevant for understanding the relation of contaminants in LA-4 and 
LA-5 to those present upstream on Department of Energy (DOE) land and Los Alamos County land. This 
conceptual model includes discussions of the general nature and extent of contamination within the 
sediments, controlling factors for present-day contaminant distribution and variations in contaminant 
levels, geomorphic processes that redistribute these contaminants, and inferences about the fate and 
future transport of these contaminants. 

4.1 Nature and Extent of Contamination 

4.1.1 Analytes above Background Values 

Nineteen analytes are present within the sediments in lower Los Alamos Canyon at levels above or 
potentially above background values and are considered to be chemicals of potential concern (COPCs), 
as discussed in Section 3.2 and summarized in Table 4.1-1. The most significant contaminants are 
radionuclides that are associated with known effluent releases from either former Technical Area (TA) -45 
into Acid Canyon, within the Pueblo Canyon watershed, or from the 21-011 (k) outfall at TA-21 into DP 
Canyon, within the upper Los Alamos Canyon watershed. Americium-241; cesium-137; plutonium-238; 
and plutonium-239,240 were all identified as COPCs in this investigation and can be directly related to 
releases at these Laboratory sites. Investigations upstream indicate that most of the plutonium-239,240 
present in lower Los Alamos Canyon originated from T A-45 and that most of the other radionuclide 
COPCs originated primarily at TA-21. Strontium-90, which is associated with releases from TA-21, was 
also tentatively identified as a COPC in reach LA-4 after the first sampling round. However, strontium-90 
was reported as detected in only one sample, and this result could not be replicated upon resampling, 
leading to the elimination of strontium-90 as a COPC. The absence of strontium-90 above the 
background value is consistent with cesium/strontium ratios obtained in upstream reaches and the 
concentration of cesium-137 in lower Los Alamos Canyon, as discussed in Section 3.3.2.1. 
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The estimated cesium-137 inventory in reach LA-S is 12.1 mCilkm, which is approximately three times the 
estimated inventory in each of the two LA-4 subreaches and is very similar to the estimated 14 mCilkm in 
reach LA-3 upstream from Pueblo Canyon (Reneau et at. 1998, S9160). The percentages of the 
estimated cesium-137 inventory among the different geomorphic units and sediment facies are similar to 
that estimated for plutonium-239,240 (Table 3.3·6). However, these estimates are all based on average 
cesium-137 concentrations that are below the background value of 0.9 pCi/g, and most of the cesium-137 
inventory in LA-S may be derived from worldwide fallout. Using the average cesium-137 value of 0.211 
pCilg from the background sediment data set (McDonald et al. 1996, 55532) and the volumes of sediment 
estimated in Table 3.3-6 yields an estimate of the background cesium-137 inventory of 12.2 mCilkm for 
LA-5. This is indistinguishable from the amount of cesium-137 estimated in Table 3.3-6. Although there 
are uncertainties in the average cesium-137 concentration in both LA-S sediment and in background 
sediment, available data indicate that the cesium-137 inventory in LA-5 is not significantly different from 
what would be expected in background areas. 
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Sediment Geomorphic 
Facies Unit 

Ceslum-137 

Channel c1 

Channel c2 

Channel c3 

Subtotal 

Overbank c2 

Overbank c3 

Overbank f1 

Overbank f2 

Subtotal 

Total 

Plutonlum-239,240 

Channel c1 

Channel c2 

Channel c3 

Subtotal 

Overbank c2 

Overbank c3 

Overbank f1 

Overbank f2 

Subtotal 

Total 

Area 
Section (m') 

Lower 48795 

Lower 22393 

Lower 46441 

117629 

Upper 22393 

Upper 46441 

Upper 73888 

Upper 21800 

Lower 48795 

Lower 22393 

Lower 46441 

117629 

Upper 22393 

Upper 46441 

Upper 73888 

Upper 21800 

TABLE 3.3-6 

ESTIMATED CESIUM AND PLUTONIUM INVENTORY IN REACH LA-5 

Estimated 
Estimated Average Estimated Percent of Percent 
Average Estimated Estimated Estimated Aadlonucllde Radlonucllde Total Potentially 

Thickness Volume Fraction Density Concentration Inventory Sub reach Susceptible to 
(m) . (m') <2mm (g/cm') (pCI/g) (mCI) Inventory Remoblllzatlon 

1.0 48795 0.5 1.23 0.10 3.0 18% 100% 

1.0 22393 0.5 1.23 0.10 1.4 8% 100% 

0.5 23221 0.5 1.23 0.10 1.4 8% 50% 

94409 5.8 34% 

0.15 3359 0.95 1.04 0.49 1.6 10% 100% 

0.1 4644 0.94 1.04 0.43 2.0 11% 50% 

0.2 14778 0.9 1.04 0.49 6.8 40% 25% 

0.1 2180 0.85 1.04 0.49 0.9 6% 0% 

24961 11.3 66% 

17.1 100% 

1.0 48795 0.5 1.23 0.12 3.6 20% 100% 

1.0 22393 0.5 1.23 0.12 1.7 9% 100% 

0.5 23221 0.5 1.23 0.02 0.3 2% 50% 

94409 5.5 31% 

0.15 3359 0.95 1.04 0.67 2.2 13% 100% 

0.1 4644 0.94 1.04 0.14 0.6 4% 50% 

0.2 14778 0.9 1.04 0.67 9.3 52% 25% 

0.1 2180 0.85 1.04 0.06 0.1 1% 0% 

24961 12.2 69% 

17.8 100% 
-

Estimated Percent of Total 
Inventory Most Subreach 
Susceptible to Inventory 
Remoblllzatlon Susceptible to 

(mCI) Remoblllzatlon 

3.0 18% 

1.4 8% 

0.7 4% 

5.1 30% 

1.6 10% 

1.0 6% 

1.7 10% 

0.0 0% 

4.3 25% 

55% 

3.6 20% 

1.7 9% 

0.1 1% 

5.4 30% 

2.2 13% 

0.3 2% 

2.3 13% 

0.0 0% 

4.9 27% 

58% 
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General relations between radionuclide concentration and particle size in reach LA-5 are shown by the 
differences between the relatively fine-grained overbank facies sediment, with a median particle size of 
fine sand, and the coarser channel facies sediment, with a median particle size of coarse sand (Table 
3.3-5) as was also discussed for reach LA-4 (Section 3.3.2.2). Scatter plots presented in Appendix B 
(Figures 83-4 and 83-5) also suggest increases in radionuclide concentration with decreasing particle 
size, particularly with silt and clay content, but these relations are undoubtedly complicated by the 
influence of variable sediment age and variable sources discussed previously. 

3.3.3.3 Contaminant Inventory 

The estimated plutonium-239,240 inventory in reach LA-5 is 12.6 mCilkm, which is similar to that 
estimated for the two LA-4 subreaches. Most of the estimated inventory, 69%, is within the relatively fine
grained overbank facies sediment (Table 3.3"6), which is also similar to that estimated upstream in reach 
LA-4 (Section 3.3.2.3). The most important unit in terms of pluton l-239,240 inventory is f1, which 
contains 52% of the estimated total. The c1 and c2 units contain ": .. and 22% of the total, respectively, 
and the c3 unit only 6% of the total. Fifty-eight percent of the total inventory is estimated to be located in 
areas most susceptible to remobilization in floods during the next 50 years, and the remainder is in more 
stable geomorphic settings. 

It is notable that much of the estimated plutonium-239,240 inventory in reach LA-5 is related to the 
exceptionally large nreas of !he pcst-1942 geomorphic units and the resultant large estimates of sediment 
volume, although the estimated average concentrations are relatively low. If this entire volume of 
sediment had plutonium-239,240 at the background value of 0.068 pCi/g, the inventory would be 4.0 
mCilkm, or approximately one-third of the estimate based on the values in Table 3.3-6. Using the average 
plutonium-239,240 value of 0.025 pCi/g from the background sediment data set (McDonald et al. 1996, 
55532) yields a more realistic estimate of the "background inventory" of 1.5 mCilkm for LA-5, or 
approximately one-tenth of the total estimated LA-5 inventory. 

It should be stressed that these estimates of plutonium-239,240 inventory are considered to be much less 
reliable than the estimates made in upstream reaches for several reasons. The most significant 
L:ncertainties are in the average thickness of sediment post-dating 1942 in the different geomorphic units. 
No data are available on the actual thickness of coarse-grained post-1942 channel facies sediment below 
the c1, c2, or c3 units, and the estimates used in Table 3.3-6 could be either too high or too low. The 
average thickness of-fine-grained post-1942 overbank facies sediment on the different units is also poorly 
constrained, but the estimates used in Table 3.3-6 were biased to sites where field evidence suggested 
thicknesses higher than in nearby sites on the same units and are intended to provide conservative 
overestimates of contaminant inventory. Uncertainties in the average plutonium-239,240 concentration in 
the different units may also be relatively high because of the smaller number of samples analyzed in 
reach LA-5 relative to upstream reaches. However, sample site selection was biased to sites where 
plutonium-239,240 were expected to be highest based on the geomorphic mapping and on the results of 
the full-suite samples, and the averages are also most likely biased on the high side. 
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Figure 3.3·8. Relation of cesium-137 and plutonium-239,240 concentration to age from active 
channel sediment samples collected in reach LA-5. 

Lower Los Alamos Canyon Reach Report 3-51 September 1998 



Analytical Results and Data Review Section 3.0 

Analytical results by alpha spectroscopy from the seven full-suite samples indicated that americium-241 
was slightly above the background value of 0.04 pCVg in two samples, with a maximum of only 0.06S 
pCVg (sample 04LA-6-0178; Table 3.3-4). Both of these samples were from fine-grained overbank facies 
sediment. Because of these low valaes, no more americium-241 analyses were obtained in the second 
sampling round except for the lower precision analyses by gamma spectroscopy. No strontium-90 
analyses in the full-suite samples were above the background value, and strontium-90 analyses were not 
obtained in the second sampling event. Plutonium-238 was reported as being below the detection limit in 
all samples from reach LA-S (Table 3.3-4). 

3.3.3.2 Age and Particle Size Relations 

Little evidence for time-dependent variations in radionuclide concentrations is available in reach LA-S in 
part because of the limited age control for sediment deposits. The ability to detect any changes in 
concentration over time are also limited by the low radionuclide concentrations and the mixing of 
sediment from multiple sources, including sediment supplied downstream from reach LA-4 by Bayo 
Canyon and Guaje Canyon. 

Examination of aerial photographs from 193S and 1954 identified that during the early period of 
Laboratory operations the active channel included at least part of the area mapped as c3, although part 
may have already been abandoned before 1942. Sediment deposits of this age yielded the highest 
plutonium-:?39,240 concentrations in lower Pueblo Canyon (Reneau et al. 1998, S9159), yet sampling of 
the c3 unit in reach LA-S at five different locations provided a maximum concentration of only 0.39 pCilg 
from an overbank sediment layer (sample location LA-0090; Figure 3.3-7). This unexpected result may 
have been caused by these sediments having been deposited before significant amounts of 
plutonium-239,240 had be€n transported this far downstream from the source at TA-45 (a distance of 17 
km) or by these deposits having been dominated by sediment from Bayo Canyon or Guaje Canyon. 

Vertical variations in radionuclide concentrations at one f1 sample site (location LA-0083; Figure 3.3-7) 
suggest general changes over time that are consistent with changes seen upstream, although precise 
age control is not available. These sediments buiy the base of a cottonwood tree that was cored for 
dendrochronological analysis, but it was not possible to reliably identify annual growth rings in this tree, 
and its age is unknown. The uppermost sampled layer had the highest cesium-137 result in reach LA-S, 
the only result above the background value, but relatively low plutonium-239,240 (0.37 pCVg), and the 

·underlying layer had the highest plutonium-239,240 concentration in LA-S (2.S2 pCVg). These vertical 
relations suggest a decrease in plutonium-239,240 over time, although the possible influence of variable 
sediment sources cannot be ruled out. 

Additional data on possible changes in radionuclide concentrations over time are available from active 
channel sediment samples from the environmental surveillance sampling station in lower Los Alamos 
Canyon at Otowi, just upstream from the Rio Grande, that date back to 1977 (e.g., Environmental 
Surveillance and Compliance Programs 1997, S6684) (Figure 3.3-8). These data indicate no significant 
changes in plutonium-239,240 concentration during this 20-year period and, except for relatively high 
values in 1983 and 1988 (0.3 to O.S pCi/g), all analyses are similar to those obtained in 1996 during this 
investigation. Cesium-137 analyses reported from this sampling station show much more variability, and 
interpretation of this data set is less clear. In particular, although most results are below the background 
value and similar to analyses obtained in this investigation, several results exceed the background value, 
including analyses in 1996. Notably, these 1 996 surveillance sample results are also higher than any 
samples from the young c1 and c2 units of reach LA-4 in this investigation and are not consistent with 
other evidence for cesium-137 concentrations in lower Los Alamos Canyon. 
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presence of a relatively thick section of post-1942 overbank sediment. The uppermost sample at this 
location provided the only result above the background value of 0.9 pCilg, 1.07 pCi/g in sample 
04lA-97-0040 (Table 3.3-4; Figures 2.3-7 and 3.3-7). Notably, this sample directly overlays the sample 
with the highest plutonium-239,240 concentration, but cesium-137 was below the detection limit in that 
lower sample (04LA-97-0041). 

TABLE 3.3-5 

SUMMARY OF BINNED ANALYSES IN REACH LA-5 

Geomorphic Unit Median Median 
and Summary Cs-137 Pu-238 Pu-239,240 Particle Size Particle Size Soil 

Sediment Facies Statistic (pCi/g) (pCi/g) (pCi/g) Class• (mm) Textureb 

c1 and c2 channel average 0.100 -0.001 0.119 cs 0.709 gs 

std. dev. 0.028 0.007 0.055 

maximum 0.120 0.004 0.161 

minimum 0.080 -0.011 0.040 

median 0.100 0.002 0.138 

n 2 4 4 

c2 and f1 overbank average 0.493 0.000 0.666 fs 0.128 sl 

std. dev. 0.374 0.006 0.760 

maximum 1.070 0.009 2.524 

minimum 0.110 -0.009 0.053 

median 0.420 0.002 0.278 

n 6 14 14 

c3 overbank average 0.430 -0.008 0.137 fs 0.179 Is 

std. dev. N/A" 0.010 0.174 

maximum N/A 0.003 0.393 

minimum N/A -0.018 0.020 

median N/A ·0.008 0.068 

n 1 4 4 

c3 + 11? channel average NAd ·0.006 0.024 ms 0.396 s 

std. dev. NA 0.011 0.031 

maximum NA 0.002 0.060 

minimum NA -0.022 -0.007 

median NA 0.002 0.018 

n NA 5 5 

12 overbank average NA ·O.Q1 0 0.061 vfs 0.079 sl 

std. dev. NA 0.009 0.022 

maximum NA ·0.002 0.081 

minimum NA -0.019 0.038 

median NA ·0.009 0.064 

n NA 3 3 

background?" average -0.029 ·0.014 0.009 fs 0.125 Is 

n 1 1 0 

a. cs = coarse sand, ms = medium sand, fs = fine sand, vfs = very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. N/A = not applicable 

d. NA = not analyzed 

e. Sample inferred to represent background is from a subsurface layer in the 11 unit. Other samples are within background 
range but are from probable post-1942 sediment deposits. 
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Figure 3.3-7. Depth variations in americium-241; cesium-137; and plutonium-239,240 concentration 
at sample sites in the c3 and f1 units in reach LA-5. 

The highest concentrations of plutonium-239,240 in reach LA-5 are found in relatively fine-grained 
overbank facies sediment deposits on the c2 and f1 units, although samples from these units also provide 
results below the background value. Overbank sediments from the c2 and f1 units have an average 
concentration of 0.67 pCi/g and a median concentration of 0.28 pCi/g (Table 3.3-5). In contrast, overbank 

- sediments on the c3 unit have a maximum c~entration of 0.39 pCi/g and an average concentration of 
0.14 pCi/g. Sampled overbank sediments on the f2 unit yielded no plutonium-239,240 results above 
detection limits, but because of relatively high detection limits in these samples, the possibility exists that 
plutonium-239,240 is elevated relative to background data. 

Plutonium-239,240 concentrations in the coarse-grained channel facies sediment are lower than in 
related fine-grained sediment and are close to or below the background value. The maximum 
concentration obtained from channel facies sediment was 0.161 pCi/g from coarse sand in the active 
channel (c1 unit). The average concentration in the relatively young channel sediments of the c1 and c2 
units is 0.12 pCi/g, and the median concentration is 0.14 pCilg (Table 3.3-5). In contrast, 
plutonium-239,240 concentration in all channel facies samples from the c3 unit are below detection limits 
and below the background value. 

No cesium-137 results were above the background value in the full-suite analyses in reach LA-5; 
therefore, few cesium-137 analyses were obtained in the second sampling round. Cesium-137 analyses 
in the second sampling round were obtained on three overbank facies sediment samples from an f1 
sample site where geomorphic evidence (the burial of the base of cottonwood trees) indicated the 
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11 LA-0038 4-8 1Q-20 Overbank 2 

11 LA-0083 3-7 7-18 Overbank 2 

11 LA-0083 11-17 29-43 Overbank 2 

11 LA-0083 19-27 46--69 Overbank 2 

11 LA-0084 o-5 Q-13 Overbank 2 

11 LA-0084 5-15 13-38 Overbank 2 

11 LA-0086 o-s o-15 Overbank 2 

11 LA-0087 Q-3 o-5 Overbank 2 

12 LA-0078 Q-2 o-4 Overbank 2 

12 LA-0079 Q-2 o-4 Overbank 2 

12 LA-0081 o-4 o-10 Overbank 2 

a. Is = fine sand, vis = very fine sand, csi = coarse silt 

TABLE 3.3-4 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-5 
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04LA-97-0020 NA0 NA NA -0.009 (U)d 

04LA-97-0040 1.070 NA -0.279 (U) -0.004 (U) 

04LA-97 -0041 0.148 (U) NA 0.12 (U) 0.009 (U) 

04LA-97-0042 -0.029 (U) NA -0.191 (U) -0.014 (U) 

04LA-97-0018 NA NA NA 0.002 (U) 

04LA-97 -0019 NA NA NA 0.004 (U) 

04LA-97-0023 NA NA NA 0.008 (U) 

04LA-97 -0024 NA NA NA 0.002 (U) 

04LA-97 -0012 NA NA NA -0.009 (U) 

04LA-97-0013 NA NA NA -0.002 (U) 

04LA-97-0015 NA NA NA -0.019 (U) 

b. I= loam, sl = sandy loam, Is= loamy sand, s = sand, g = ~0% gravel 

c. NA = not analyzed 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 
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RADIONUCLIDE ANALYSES FROM REACH LA-5 
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c1 LA-0033 ()-4 Q-10 Channel 1 04LA-96-0176 0.08 {U)0 0.023 (U) 0.2 (U) -0.001 (U) 

c1 LA-0037 Q-3 0-8 Channel 1 04LA-96-0 180 0.12 (U) 0.032 (U) 0.3 (U) 0.004 (U) 

c2 LA-0036 Q-3 Q-8 Overbank 1 04LA-96-0 179 0.11 0.052 0.25 (U) 0.005 (U) 

c2 LA-0077 Q-3 Q-7 Channel 2 04LA-97-0011 NAd NA NA -0.011 (U) 

c2 LA-0085 Q-5 Q-13 Overbank 2 04LA-97 -0021 NA NA NA -0.009 (U) 

c2 LA-0085 5-13 13-32 Channel 2 04LA-97-0022 NA NA NA 0.004 (U) 

c3 LA-0080 ()-4 Q-10 Channel 2 04LA-97-0014 NA NA NA 0.002 (U) 

c3 LA-0082 ()-4 Q-10 Overbank 2 04LA-97 -0016 NA NA NA -0.013 (U) 

c3 LA-0082 5-9 12-22 Channel 2 04LA-97-0017 NA NA NA -0.013 (U) 

c3 LA-0090 Q-12 Q-30 Channel 2 04LA-97-0029 NA NA NA -0.022 (U) 

c3 LA-0090 12-14 3Q-35 Overbank 2 04LA-97 -0030 NA NA NA -0.002 (U) 

c3 LA-0090 14-26 35-65 Channel 2 04LA-97 -0031 NA NA NA 0.002 (U) 

c3 LA-0032 Q-3 Q-8 Overbank 1 04LA-96-0175 0.43 0.025 (U) 0.26 (U) 0.003 (U) 

c3 LA-0091 Q-5 Q-13 Overbank 2 04LA-97-0032 NA NA NA -0.018 (U) 

11? (c3?) LA-0088 2-5 6-12 Overbank 2 04LA-97-0025 NA NA NA -0.007 (U) 

11? (c3?) LA-0089 Q-11 Q-28 Channel 2 04LA-97-0026 NA NA NA 0.002 (U) 

11? (c3?) LA-0089 11-13 28-32 Overbank 2 04LA-97 -0027 NA NA NA 0.002 (U) 

11? (c3?) LA-0089 11-13 28-32 Overbank 2 04LA-97 -0028 NA NA NA -0.009 (U) 

11 LA-0034 ()-4 Q-10 Overbank 1 04LA-96-0177 0.39 0.026 (U) 0.26 (U) O(U) 

11 LA-0035 ()-4 Q-10 Overbank 1 04LA-96-0178 0.79 0.065 0.28 (U) 0.005 (U) 

.fl LA-0038 Q-2 Q-5 Overbank 1 04LA-96-0181 0.45 0.023 (U) 0.32(U) -0.002 (U) 

a. cs = coarse sand, Is = line sand, ms = medium sand, vis= very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 
- -----
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0.038 (U) NA ms 

0.601 NA Is 

0.053 (U) NA cs 
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Sediment Geomorphic 
Facies Unit Section 

LA-4 West Plutonlum-239,240 

Channel c1 Lower 

Channel c2 Lower 

Channel C3 Lower 

Channel 11 Lower 

Channel f1b Lower 

Subtotal 

Overbank c1 Upper 

Overbank c2 Upper 

Overbank c3 Upper 

Overbank f1 Upper 

Overbank 11b Upper 

Overbank 12 Upper 

Subtotal 

Total 

LA-4 East Plutonlum-239,240 

Channel c1 Lower 

Channel c2 Lower 

Channel c3 Lower 

Subtotal 

Overbank c1 Upper 

Overbank c2 Upper 

Overbank c3 Upper 

Overbank f1 Upper 

Subtotal 

Total 

TABLE 3.3-3 (continued) 

ESTIMATED CESIUM, AMERICIUM, AND PLUTONIUM INVENTORY IN REACH LA-4 

Estimated 
Estimated Average Estimated Percent of Percent 
Average Estimated Estimated Estimated Radlonuclide Radio nuclide Total Potentially 

Area Thickness Volume Fraction Density Concentration Inventory Subreach Susceptible to 
(m') (m) (m') <2mm (glcm') (pCI/g) (mCI) Inventory Remoblllzatlon 

2467 0.5 1234 0.5 1.23 0.06 0.05 1% 100% 

944 0.5 472 0.5 1.23 0.42 0.12 2% 100% 

1961 0.5 981 0.5 1.23 2.13 1.28 18% 100% 

2146 0.05 107 0.7 1.23 1.16 0.11 1% 100% 

1624 0.05 81 0.9 1.23 2.07 0.19 3% 100% 

9142 2875 1.75 24% 

2467 0.12 296 0.88 1.04 0.45 0.12 2% 100% 

944 0.24 227 0.93 1.04 0.45 0.10 1% 100% 

1961 0.51 1000 0.89 1.04 1.66 1.54 21% 100% 

2146 0.29 471 0.93 1.04 2.56 1.17 16% 30% 

1624 0.17 276 0.91 1.04 9.82 2.57 35% 10% 

244 0.05 12 0.9 1.04 0.08 0.00 0% 0% 

2282 5.49 76% 

7.24 100% 

988 0.5 494 0.5 1.23 0.06 0.02 1% 100% 

856 0.5 428 0.5 1.23 0.42 0.11 4% 100% 

1164 0.5 582 0.5 1.23 2.13 0.76 28% 100% 

3008 1504 0.89 33% 

988 0.11 109 0.88 1.04 0.45 0.04 2% 100% 

856 0.13 111 0.93 1.04 0.45 0.05 2% 100% 

1164 0.48 559 0.89 1.04 1.66 0.86 32% 100% 

1701 0.20 340 0.93 1.04 2.56 0.84 31% 30% 

1119 1.79 67% 

2.69 100% 
·-- - -

Estimated Percent of Total 
Inventory Most Subreach 
Susceptible to Inventory 
Remobillzatlon Susceptible to 1 

(mCI) Remoblllzatlon 

0.05 1% 

0.12 2% 

1.28 23% 

0.11 2% 

0.19 3% 

1.75 30% 

0.12 2% 

0.10 1% 

1.54 21% 

0.35 5% 

0.26 4% 

0.00 0% 

2.36 33% 

63% 

0.02 1% 

0.11 4% 

0.76 28% 

0.89 33% 

0.04 2% 

0.05 2% 

0.86 32% 

0.25 9% 

1.20 45% 

78% 

I 

I 

~ 
("') .... 
(5• 
;::s 

~ 
c 

)... 
;::s 
!::) 

·:?" -;:;· 
!::) -:::tl 
t'l> 

"' l::: -;;; 
!::) 
;::s 
t:l.. 
tl 
!::) -!::) 
:::tl 
t'l> 
~ 

~-
~ 



(/) 

{g 
iii 
~ 
(b .., 
...... 

~ 

c.u 
.J,.. 
~ 

,..... 
Q 

~ .., 
,..... 
~ 
::b 
ii) 
3 
~ 
~ 
~ 
Q 
;:::, 

~ 
Q) 

g. 

f 
::t 

Sediment Geomorphic 
Facies Unit Section 

LA-4 West Amerlclum-241 

Channel c1 Lower 

Channel c2 Lower 

Channel c3 Lower 

Channel f1 Lower 

Channel f1b Lower 

Subtotal 

Overbank c1 Upper 

Overbank c2 Upper 

Overbank c3 Upper 

Overbank f1 Upper 

Overbank f1b Upper 

Overbank f2 Upper 

Subtotal 

Total 

LA-4 East Amerlclum-241 

Channel c1 Lower 

Channel c2 Lower 

Channel c3 Lower 

Subtotal 

Overbank c1 Upper 

Overbank c2 Upper 

Overbank c3 Upper 

Overbank f1 Upper 

Subtotal 

Total 

TABLE 3.3-3 (continued) 

ESTIMATED CESIUM, AMERICIUM, AND PLUTONIUM INVENTORY IN REACH LA-4 

Estimated 
Estimated Average Estimated Percent of Percent 
Average Estimated Estimated Estimated Radlonucllde Radlonucllde Total Potentially 

Area Thickness Volume Fraction Density Concentration Inventory Subreach Susceptible to 
(m~ (m) (m~ <2mm (glcm') (pCVg) (mCI) Inventory Remobllizatlon 

2467 0.5 1234 0.5 1.23 0.003 0.00 0% 100% 

944 0.5 472 0.5 1.23 0.049 0.01 2% 100% 

1961 0.5 981 0.5 1.23 0 0.00 0% 100% 

2146 0.05 107 0.7 1.23 0.124 O.D1 1% 100% 

1624 0.05 81 0.9 1.23 0.3 0.03 3% 100% 

9142 2875 0.05 7% 

2467 0.12 296 0.88 1.04 0.11 0.03 4% 100% 

944 0.24 227 0.93 1.04 0.11 0.02 3% 100% 

1961 0.51 1000 0.89 1.04 0.69 0.64 80% 100% 

2146 0.29 471 0.93 1.04 0.12 0.05 7% 30% 

1624 0.17 276 0.91 1.04 0.00 0.00 0% 10% 

244 0.05 12 0.9 1.04 0.00 0.00 0% 0% 

2282 0.75 93% 

0.80 100% 

988 0.5 494 0.5 1.23 0.003 0.00 0% 100% 

856 0.5 428 0.5 1.23 0.049 0.01 3% 100% 

1164 0.5 582 0.5 1.23 0 0.00 0% 100% 

3008 1504 0.01 3% 

988 0.11 109 0.88 1.04 0.11 0.01 3% 100% 

856 0.13 111 0.93 1.04 0.11 0.01 3% 100% 

1164 0.48 559 0.89 1.04 0.69 0.36 82% 100% 

1701 0.20 340 0.93 1.04 0.12 0.04 9% 30% 

1119 0.42 97% 

0.43 100% 
- -----------··--·-· -

Estimated Percent of Total 
Inventory Most Subreach 
Susceptible to Inventory 
Remoblllzatlon Susceptible to 

(mCI) Remoblllzatlon 

0.00 0% 

O.D1 2% 

0.00 0% 

0.01 2% 

0.03 3% 

0.05 7% 

0.03 4% 

0.02 3% 

0.64 80% 

0.02 2% 

0.00 0% 

0.00 0% 

0.71 88% 

95% 

0.00 0% 

0.01 3% 

0.00 0% 

0.01 3% 

0.01 3% 

0.01 3% 

0.36 82% 

0.01 3% 

0.39 90% 

94% 
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Sediment Geomorphic 
Facies Unit Section 

LA-4 West Ceslum-137 

Channel c1 Lower 

Channel c2 Lower 

Channel c3 Lower 

Channel f1 Lower 

Channel f1b Lower 

Subtotal 

Overbank c1 Upper 

Overbank c2 Upper 

Overbank c3 Upper 

Overbank f1 Upper 

Overbank f1b Upper 

Overbank f2 Upper 

Subtotal 

Total 

LA-4 East Ceslum-137 

Channel c1 Lower 

Channel c2 Lower 

Channel c3 Lower 

Subtotal 

Overbank c1 Upper 

Overbank c2 Upper 

Overbank c3 Upper 

Overbank f1 Upper 

Subtotal 

Total 

TABLE 3.3-3 

ESTIMATED CESIUM, AMERICIUM, AND PLUTONIUM INVENTORY IN REACH LA-4 

Estimated Percent 
Estimated Average Estimated of Percent 
Average Estimated Estimated Estimated Radlonuclide Radlonucllde Total Potentially 

Area Thickness Volume Fraction Density Concentration Inventory Subreach Susceptible to 
(m~ (m) (m') <2mm (g/cm') (pCVg) (mCI) Inventory Remoblllzatlon 

2467 0.5 1234 0.5 1.23 0.05 0.04 2% 100% 

944 0.5 472 0.5 1.23 0.26 0.08 3% 100% 

1961 0.5 981 0.5 1.23 0.2 0.12 5% 100% 

2146 0.05 107 0.7 1.23 0.05 0.00 0% 100% 

1624 0.05 81 0.9 1.23 0.05 0.00 0% 100% 

9142 2875 0.24 11% 

2467 0.12 296 0.88 1.04 0.60 0.16 7% 100% 

944 0.24 227 0.93 1.04 0.60 0.13 6% 100% 

1961 0.51 1000 0.89 1.04 1.33 1.23 54% 100% 

2146 0.29 471 0.93 1.04 0.85 0.39 17% 30% 

1624 0.17 276 0.91 1.04 0.53 0.14 6% 10% 

244 0.05 12 0.9 1.04 0.36 0.00 0% 0% 

2282 2.05 89% 

2.30 100% 

988 0.5 494 0.5 1.23 0.05 0.02 1% 100% 

856 0.5 428 0.5 1.23 0.26 0.07 5% 100% 

1164 0.5 582 0.5 1.23 0.2 0.07 6% 100% 

3008 1504 0.16 12% 

988 0.11 109 0.88 1.04 0.60 0.06 5% 100% 

856 0.13 111 0.93 1.04 0.60 0.06 5% 100% 

1164 0.48 559 0.89 1.04 1.33 0.69 55% 100% 

1701 0.20 340 0.93 1.04 0.85 0.28 22% 30% 

1119 1.09 88% 

1.25 100% 

Estimated Percent of Total 
Inventory Most Subreach 
Susceptible to Inventory 
Remobllizatlon Susceptible to 

(mCI) Remoblllzatlon 

0.04 2% 

0.08 3% 

0.12 6% 

0.00 0% 

0.00 0% 

0.24 11% 

0.16 7% 

0.13 6% 

1.23 54% 

0.12 5% 

0.01 1% 

0.00 0% 

1.66 72% 

83% 

0.02 1% 

0.07 5% 

0.07 6% 

0.16 12% 

0.06 5% 

0.06 5% 

0.69 55% 

0.08 7% 

0.90 72% 

84% 
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Analytical Results and Data Review Section 3.0 

Pueblo Canyon, where the estimated inventory ranges from 37 to 305 mCilkm in the different reaches 
(Reneau et al. 1998, 59159). Most of the estimated inventory is contained within the relatively fine
grained overbank facies sediment deposits, including 76% of the total in reach LA-4 West and 67% in 
reach LA-4 East (Table 3.3-3). The most important geomorphic unit in terms of plutonium-239,240 
inventory in both subreaches is c3, which contains an estimated 39% of the inventory in LA-4 West and 
60% of the inventory in LA-4 East. The floodplain units also contain significant parts of the total 
plutonium-239,240 inventory. In LA-4 West, the f1b unit contains 38% and the !1 unit contains17% of the 
estimated inventory. In LA-4 East, the f1 unit contains 31% of the estimated inventory. The c1 and c2 
units are relatively unimportant as deposition areas for plutonium-239,240, together containing only 6 to 
9% of the estimated inventory in the different subreaches. 

The estimated cesium-137 inventories in reach LA-4 West and reach LA-4 East are virtually identical at 
4.3 to 4.4 mCi/km. These estimated inventories are less than those present upstream in upper Los 
Alamos Canyon, where the estimated inventory ranges from 14 to 66 mCilkm between reaches LA-3 and 
LA-2 East (Reneau et al. 1998, 59160). Most of the estimated inventory is contained within the relatively 
fine-grained overbank facies sediment deposits, including 88 to 89% in LA-4 West and LA-4 East (Table 
3.3-3). The most important geomorphic unit in terms of cesium-137 inventory in both subreaches is c3, 
which contains an estimated 60 to 61% of the inventory in each sub reach. The f1 unit contains the next 
largest part of the estimated cesium-137 inventory, including 17% of the total in LA-4 West and 22% in 
LA-4 East. Similar to plutonium-239,240, the c1 and c2 units are relatively unimportant as deposition 
areas for cesium-137, together containing an estimated 16% of the total inventory in LA-4 West and 10% 
in LA-4 East. 

The estimated americium-241 inventory varies from that for plutonium-239,240 and cesium-137 in that an 
even larger part is contained within the relatively fine-grained overbank facies sediment, 93% in reach 
LA-4 West and 97% in reach LA-4 East (Table 3.3-3). The c3 unit is again the most important deposition 
area in LA-4, including 80 to 82% of the estimated total in LA-4 West and LA-4 East. The estimated total 
americium-241 inventory in both LA-4 subreaches is 1.5 mCi/km, much less than upstream in reach LA-2 
East (19 mCi/km) or reach LA-3 (4.3 mCilkm) (Reneau et al. 1998, 59160). 

Mof:t of the estimated inventories for the key radionuclides in reach LA-4 are in geomorphic units that are 
judged to be susceptible to remobilization in floods during the next 50 years, although the percentage of 
the inventory that is most easily remobilized varies among the different radionuclides. For americium-241, 
94 to 95% of the total estimated inventory is considered to be susceptible to remobilization in the two 
subreaches. For cesium-137, 83 to 84% is considered to be susceptible to remobilization. For 
plutonium-239,240, 63% is judged to be susceptible to remobilization in LA-4 West and 78% in LA-4 East. 
The difference between LA-4 West and LA-4 East results from the presence of the f1b unit in only LA-4 
West, which contains a significant part of the total plutonium-239,240 inventory in that subreach and is 
located relatively far from the active channel. 

3.3.3 Reach LA-5 

3.3.3.1 Contaminant Concentrations 

Approximately 60% of the sediment samples from reach LA-5 contain plutonium-239,240 concentrations 
above the background value of 0.068 pCi/g, including samples from each geomorphic unit (Table 3.3-4), 
which is a much lower frequency than upstream in reach LA-4 where more than 90% of the analyses 
were above the background value. Concentrations are also much lower in LA-5 than in LA-4, and the 
maximum concentration of plutonium-239,240 from LA-5 is only 2.52 pCi/g (sample 04LA-97-0041 at 
location LA-0083; Figures 2.3-6 and 3.3-7). 
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Section 3.0 Analytical Results and Data Review 

Figure 3.3-6 shows the relation of the concentrations of the key radionuclides to the percentages of silt 
and clay in each sample for all overbank facies samples from the c3 unit and all channel facies samples 
from the c2 and c3 units. The c3 overbank samples were chosen for this figure because of the relatively 
large number of samples from this unit, and channel samples from both the c2 and c3 units are shown 
because of their likely overlap in age with the c3 overbank samples. Specifically, it is expected that the 
same floods may have deposited channel sediments that are present in the c2 unit and overbank 
sediments that are present in the adjacent c3 units, whereas some of the c3 channel sediments may be 
significantly older than overlying overbank sediments. 
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Figure 3.3-6. Scatter plots of americium-241; cesium-137; and plutonium-239,240 concentration 
against silt and clay content for samples from the c2 and c3 units in reach LA-4. 

60 

In this data set, both americium-241 and cesium-137 show overall increases in concentration with 
increases in silt and clay content (Figure 3.3-6). The plot for plutonium-239,240 is less clear, and in 
particular the plutonium-239,240 concentrations in the c3 channel sediments seem exceptionally high for 
the low silt and clay content. However, plutonium 239/238 ratios in the c3 channel sediments indicate 
either a predominant source in Pueblo Canyon for these sediments or a pre-1968 age, before increased 
releases of plutonium-238 from the 21-011 (k) outfall at TA-21. If the c3 channel sediments are ignored, 
then a better relation of plutonium-239,240 to particle size is apparent in Figure 3.3-6. 

3.3.2.3 Contaminant Inventory 

The estimated plutonium-239,240 inventory in reach LA-4 West is 13.9 mCVkm and the estimated 
inventory in LA-4 East is 9.3 mCilkm. These estimates are both much less than present upstream in 
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Figure 3.3-5. Relation of cesium-137 and plutonium-239,240 concentration to age from active 
channel sediment samples collected in reach LA-4 East. 
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Section 3.0 Analytical Results and Data Review 

samples can be clearly identified as containing post-1968 sediment derived from upper Los Alamos 

Canyon. 

Decreases in the concentration of plutonium-239,240 in overbank facies sediment over time are shown by 
comparing results from the f1 b unit, representing the oldest overbank sediment in reach LA-4 that is 
clearly younger than 1942, with results from the younger c3 unit and the still younger c1 and c2 units. The 
f1 b sediments have very low cesium-137 concentrations and may predate the initial releases of cesium-
137 from the 21-011 (k) outfall at TA-21 in 1956, although it is also possible that these sediments were 
entirely derived from Pueblo Canyon and post-date 1956. Regardless, the f1 b sediments are older than 
the typical c3 overbank sediments closer to the channel which, based on the ratios between cesium-137 
and americium-241, were deposited after 1968 and may have been deposited after 1978. The c1 and c2 
overbank facies sediments include flood deposits from the 1990s but cannot otherwise be distinguished 
from c3 sediments based on isotopic ratios. Estimated average plutonium-239,240 concentrations 
decrease from 9.8 pCi/g in the f1 b unit to 1. 7 pCilg in the c3 unit and 0.5 pCi/g in the c1 and c2 sediments 
(Table 3.3-2), clearly showing decreases over time. 

Evidence for decreases in plutonium-239,240 concentration over time are also provided by the 
progressive decreases in concentration between the channel facies sediment underlying the c3 and c2 
units and the active c1 channel. Average plutonium-239,240 concentration in these coarser sediments 
decreases from 2.1 pCilg in the oldest c3 sediment to 0.4 pCilg in the younger c2 sediment to 0.06 pCilg 
in the active channel (Table 3.3-2). 

Both cesium-137 and americium-241 show similar decreases in concentration between the older 
overbank facies sediments of the c3 unit and the younger sediments of the c1 and c2 units. Cesium-137 
decreases in average concentration from 1.3 to 0.6 pCi/g and americium-241 decreases from 0.7 to 0.1 
pCi/g in the overbank sediments of these units (Table 3.3-2). 

Additional data on possible changes in radionuclide concentrations over time are available from active 
channel sediment samples from the environmental surveillance sampling station at Totavi within reach 
LA-4 East that date back to 1977 (e.g., Environmental Surveillance and Compliance Programs 1997, 
56684) (Figure 3.3-5). These data show relatively low concentrations of cesium-137 since 1986 and 
concentrations of plutonium-239,240 since 1989 that are very similar to analyses obtained in this 
investigation. Higher values were reported for both radionuclides in the early part of the sampling period 
that could indicate decreases in concentrations since the mid 1980s, although there is much scatter in 
these data and systematic trends are not apparent. No particle size data are available for these samples, 
and the possible influences of variations in silt and clay content on the radionuclide concentrations cannot 
be evaluated. However, these data provide support for the inference that radionuclide concentrations are 
not increasing over time, and instead may have been relatively stable during the last decade. 

General relations between radionuclide concentration and particle size are shown by the differences 
between the relatively fine-grained overbank facies sediment, with median particle sizes of fine to very 
fine sand, and the coarser channel facies sediment, with a median particle size of coarse sand (Table 
3.3-2). Relations between particle size and radionuclide concentration in reach LA-4 are complicated by 
the presence of sediment with varying age combined with the mixing of sediment from upper Los Alamos 
Canyon with sediment from Pueblo Canyon. Consequently, plots showing radionuclide concentrations 
against particle size for all samples from LA-4 do not display strong relations (Figures 83-1 through 83-3). 
However, smaller subsets of these data that do indicate general increases in radionuclide concentration 
with decreasing particle size. 
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Analytical Results and Data Review Section 3.0 

The concentrations of the key radionuclides within the coarse-grained channel facies sediment in each 
geomorphic unit are typically less than in related fine-grained sediment. The only exception is 
plutonium-239,240 in the c3 unit, where the average concentration in channel facies sediment, 2.2 pCilg, 
exceeds that in overbank facies sediment, 1.7 pCi/g (Table 3.3-2); maximum and median values are also 
higher in the channel facies sediment of c3. Plutonium-239,240 concentrations are less in channel facies 
sediment of the younger c2 and c1 units, averaging 0.4 and 0.06 pCilg, respectively. Cesium-137 
concentrations in all channel facies sediment samples are below the background value. 

Americium-241 concentrations in reach LA-4 are closely related to cesium-137 concentrations. The 
maximum americium-241 value, 4.64 pCilg, was obtained from the same sample that had the highest 
cesium-137 concentration, sample 04LA-97-0223 from fine-grained overbank facies sediment in the c3 
unit of reach LA-4 West (sample location LA-0128, Figures 2.3-3 and 3.3-2). Average and median 
americium-241 concentrations are also highest in c3 overbank sediments, 0.69 and 0.25 pCi/g, 
respectively (Table 3.3-2). Overbank sediments from the c1, c2, and f1 units average 0.11 to 0.12 pCi/g 
americium-241, and the coarser-grained channel facies sediment from the c1, c2, and c3 units average 
0.0 to 0.05 pCilg. 

Plutonium-238 concentrations in reach lA-4 are related to americium-241 and cesium-137 
concentrations, and the maximum concentration of plutonium-238, 0.23 pCi/g, was from the same sample 
that yielded the highest concentrations of the other radionuclides. However, conclusions concerning 
plutonium·238 distribution are limited by the high frequency of results below the detection limit 

Strontium-90 was reported above the background value of 1.04 pCi/g in only a single sample, at 12.8 
pCilg in a fine-grained overbank facies sediment layer in the c3 unit of reach LA-4 West (sample 
04LA-97-0222, Table 3.3-1). This result was one of seven strontium-90 analyses obtained in the first 
sampling event in reach LA-4 and was unexpected for two reasons. First, it was higher than in any 
sample upstream in reach LA-3 (Reneau et al. 1998, 59160), conflicting with the expectation that 
strontium-90 concentrations would be decreasing downstream. Second, cesium-137 and strontium-90 
concentrations are well correlated in samples from upper Los Alamos Canyon, with cesium-137 
concentrations typically being approximately five times higher, but strontium-90 in this sample was 
reported at 4.5 times higher than cesium-137. Because of the uncertainties about strontium-90 in LA-4 
related to this high sample result, the second sampling round in LA-4 included 13 additional strontium-90 
analyses, including resampling of the 04LA-97-0222 layer and all other layers at this sample site (location 
LA-0125, Figure 3.3-2). All -of these results were below the background value, providing evidence to reject 
the 12.8 pCi!g result and indicating that strontium-90 is not present above the background value in LA-4 
sediments. Note that the absence of strontium-90 above the background value is consistent with the 
concentrations of cesium-137 in LA-4 and the cesium/strontium ratios obtained in upstream reaches; 
using a cesium/strontium ratio of 5 and a maximum cesium-137 concentration of 4.65 pCi/g, a maximum 
strontium-90 value of <1 pCi!g would be expected. 

3.3.2.2 Age and Particle Size Relations 

Evidence for time-dependent variations in radionuclide concentrations in the sediments of reach LA-4 is 
provided by comparing results from sediments with different age but similar particle size characteristics. 
Approximate ages for some sediment layers are provided by comparing isotopic ratios within the LA-4 
sediments to isotopic ratios in sediment in upstream reaches where approximate ages have been 
determined, as discussed in Section 3.3.1.5. Use of these ratios is limited in most LA-4 samples by the 
mixing of sediment derived from upper Los Alamos Canyon and Pueblo Canyon and by the relatively low 
radionuclide concentrations, resulting in relatively high uncertainty in the isotopic ratios, although some 
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TABLE 3.3-2 (continued) 

SUMMARY OF BINNED ANALYSES IN REACH LA-4 

Geomorphic Unit Am-241 Median Median Am-241/ Cs-137/ I 
and Summary (gamma spec) Cs-137 Pu-238 Pu-239,240 Particle Size Particle Soil Pu-239/238 Pu-239 Am-241 

Sediment Facies Statistic (pCilg) (pCilg) (pCilg) (pCilg) Class• Size(mm) Textureb Ratio Ratio Ratio 

f1 overbank average 0.124 0.854 0.023 2.564 fs 0.148 sl 113 I 0.05 7 
std. dev. 0.230 0.771 0.023 1.905 

maximum 0.630 2.380 0.084 7.460 

minimum -0.233 0.000 -0.005 0.176 

median 0.125 0.796 0.020 2.390 

n 13 13 13 13 

f1 channel average -0.05 0.05 0.01 1.16 cs 0.630 s 78 N/N N/A 
n 1 1 1 1 

f1b overbank average -0.012 0.527 0.044 9.825 vfs 0.064 sl 225 N/A N/A 
std. dev. 0.317 0.488 0.025 4.897 

maximum 0.316 1.330 0.075 13.800 

minimum -0.515 0.010 0.000 0.327 

median 0.064 0.483 0.045 10.875 

n 6 6 6 6 

f1b channel average 0.296 0.053 0.070 2.070 cs 0.645 s 30 0.14 0.2 

n 1 1 1 1 

f2? overbank average -0.131 0.358 0.003 0.082 csi 0.028 I 24 N/A N/A 
n 1 1 1 1 

background or average -0.040 0.117 O.D11 0.073 ms 0.341 Is 7 N/A N/A 
near std. dev. 0.175 0.233 0.015 0.048 
backgroundd maximum 0.214 0.652 0.040 0.135 

minimum -0.365 -0.045 -0.003 0.002 

median -0.018 0.017 0.006 0.082 

n 9 9 9 9 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis =very fine sand, csl = coarse silt 

b. I= loam, sl =sandy loam, Is= loamy sand, s =sand 

c. N/A = not applicable 
d. Samples Inferred to represent background or be very close to background have S:0.14 pCi/g Pu-239,240 (2x background value) and are from the 11, l1b, 12, and Ot units. 
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TABLE 3.3-2 

SUMMARY OF BINNED ANALYSES IN REACH LA-4 

Geomorphic Unit Am-241 Median Median 
and Summary (gamma spec) Cs-137 Pu-238 Pu-239,240 Particle Size Particle 

Sediment Facies Statistic (pCi/g) (pCi/g) (pCI/g) (pCi/g) Class• Size(mm) 

c1 and c2 average 0.109 0.597 0.021 0.450 vfs 0.112 
overbank std. dev. 0.330 0.354 0.014 0.289 

maximum 0.752 1.190 0.044 0.860 
minimum -0.357 0.109 -0.002 0.059 
median 0.025 0.511 0.019 0.379 
n 8 8 8 8 

c1 channel average 0.003 0.048 0.001 0.062 cs 0.799 
std. dev. 0.010 0.021 0.006 0.028 
maximum 0.010 0.062 0.005 0.081 
minimum -0.004 0.$3 -0.003 0.042 
median 0.003 0.048 0.001 0.062 
n 2 2 2 2 

c2 channel average 0.049 0.255 0.059 0.417 cs 0.680 
std. dev. 0.061 o.il72 0.057 0.123 
maximum 0.112 0.335 0.125 0.498 
minimum -0.009 0.198 0.024 0.275 
median 0.043 0.231 0.029 0.478 
n 3 3, 3 3 

c3 overbank average 0.687 1.329 0.047 1.660 fs 0.161 
std. dev . 1.117 1.085 0.068 1.525 
maximum 4.640 4.650 0.227 6.020 
minimum -0.085 0.394 -0.010 0.478 
median 0.253 0.812 0.017 1.130 

n 21 21 21 21 

c3 channel average -0.037 0.197 0.014 2.134 cs 0.680 
std. dev. 0.156 0.240 0.013 2.661 
maximum 0.117 0.676 0.031 9.050 
minimum -0.395 -0.003 -0.005 0.034 

median 0.032 0.102 0.015 1.560 
n 10 10 10 10 

a. cs = coarse sand, fs = fine sand, vfs = very fine sand 

b. sl = sandy loam, s = sand, g = ~0% gravel 

c. N/A =not applicable 

Am-241/ 
Soil Pu-239/238 Pu-239 

Textureb Ratio Ratio 

sl 22 0.24 

gs 62 0.05 

gs 7 0.12 

sl 35 0.41 

gs 153 N/N 

Cs-137/ 
Am-241 
Ratio 
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Section 3.0 Analytical Results and Data Review 
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·· F3.3-4/ LOWER LOS ALAMOS REACH RPT /110598 

Figure 3.3-4. Depth variations in americium-241; cesium-137; and plutonium-239,240 concentration 
at sample sites in the f1 b unit in reach LA-4. 
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Analytical Results and Data Review 
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Figure 3.3-3. Depth variations in americium-241; cesium-137; and plutonium-239,240 concentration 
at sample sites in the f1 unit in reach LA-4. 
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Figure 3.3-2c. Depth variations in americium-241; cesium-137; plutonium-239,240; and strontium-90 
concentration at sample sites in the c3 unit In reach LA-4. 
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Figure 3.3-2b. Depth variations in americium-241; cesium-137; and plutonium-239,240 concentration 
at sample sites in the c3 unit in reach LA-4. 
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Figure 3.3-1. Depth variations in americium-241; cesium-137; and plutonium-239,240 concentration 
at sample sites in the c2 unit In reach LA-4. 

September 1998 3-30 Lower Los Alamos Canyon Reach Report 



r-
0 

~ ..... 
r-
0 
C/) 

):.. 

iii" 
3 
~ 
&> 
~ 
0 
::J 

::0 
(!) 
Q) 

g. 

~ 
g_ 

w 
I 

1\J 
co 

(/) 

~ 
~ o-
~ .... 
~ 

TABLE 3.3-1 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-4 

en 
C) "' iO 
~ .- ~~ 

3 ~~~ 0 =li' n-li' "!:!. en ~o ~ ~ 

c::3 6&. s· "' ~ ... ~3'll ., c 
:s 0 ~1 a] i·~ 6~ O• O• co o:::- O:::I»N 0:::~ ::a: -a ;s· m iS" ca<o> ca.,._. !!!.oo 
~ :s :a < 

_ ... -l-.. 
:a 

LA-4 East 

c3 LA-0208 25.5-35.5 65-90 Channel 2 04LA-97-0514 0.2 0.011 (U)c 0.028 (U) 

c3 LA-0211 27.5-38.5 70--98 Channel 2 04LA-97 -0545 0.07 (U) -0.143 (U) 0.022 (U) 

38.5-48 98-122 Channel 2 04LA-97-0546 0.184 (U) -0.179 (U) 0.027 (U) 

c3 (f1 ?) LA-0135 <Hi 0-15 Overbank 1 04LA-97 -0197 0.462 0.23 (U) 0.008 (U) 

9-20 23-50 Overbank 1 04LA-97-0227 0.774 0.148 0.037 

20--28.5 50--72 Overbank 1 04LA-97 -0199 1.42 0.602 0.051 

28.5-37.5 72-95 Overbank 1 04LA-97 -0200 1.07 0.307 0.049 

f1 LA-0134 <Hi D-15 Overbank 1 04LA-97 -0196 1.11 -0.088 (U) -0.002 (U) 

f1 LA-0136 D-7 D-18 Overbank 1 04LA-97 -0201 0.407 0.289 (U) 0.015 

15.5-23.5 4<Hl0 Channel 1 04LA-97 -0202 O(U) -0.018 (U) 0.001 (U) 

f1 LA-0138 D-15.5 D-40 Overbank 1 04LA-97-0204 0.106 -0.002 (U) -0.005 (U) 

17.5-25.5 45-65 Channel 2 04LA-97 -0540 0.038 (U) 0.214 (U) 0.0071 (U) 

f1 LA-0210 0-3.5 D-9 Overbank 2 04LA-97-0544 0.627 0.125 (U) 0.0095 (U) 

at LA-0213 D-1 D-3 Overbank 2 04LA-97-0547 0.652 -0.214 (U) 0.032 

a. cs = coarse sand, ms = medium sand, Is = line sand, vis = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 
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LA-4 East 

c1 LA-0133 Q-2 G-5 Channel 

Q-2 G-5 Channel 

c1 LA-0137 Q-4 G-10 Overbank 

Q-4 G-10 Overbank 

c1 LA-0139 Q-2 G-5 Channel 

c2 LA-0209 Q-3.5 G-9 Overbank 

3.5-£.5 9-17 Overbank 

8.5-17.5 21-45 Channel 

c2 LA-0212 G-6.5 G-16 Overbank 

6.5-23.5 16-60 Channel 

c3 LA-0132 Q-14 G-36 Overbank 

14-23.5 36-60 Channel 

23.5-28.5 6G-72 Channel 

28.5-33.5 72-85 Channel 

c3 LA-0208 o-9 G-23 Overbank 

9-15 23-38 Overbank 

15-19.5 38-49 Overbank 

TABLE 3.3-1 (continued) 

RADIONUCLIDE ANALYSES FROM REACH LA-4 

en .. iO 3 ~3> ..., en ~o ~-o 

s· ... ..., "' ~ 3 ~ ..., c: 
6~ O• 0• 

U> ""' .... OO::O>N oo::"' 
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a. cs = coarse sand, ms = medium sand, Is = line sand, vis = very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = <!20% gravel 

c. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 
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TABLE 3.3-1 (continued} 

RADIONUCLIDE ANALYSES FROM REACH LA-4 . 
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a. cs = coarse sand, ms = medium sand, Is = line sand, vis = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = :ao% gravel 

c. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 
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RADIONUCLIDE ANALYSES FROM REACH LA-4 
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a. cs =coarse sand, ms = medium sand, Is .. fine sand, vis =very line sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~20% gravel 

c. NA = not analyzed 

d. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quanlitation limit or detection limit. 
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RADIO NUCLIDE ANALYSES FROM REACH LA-4 
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a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 
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Analytical Results and Data Review Section 3.0 

uncertainties will be reduced by averaging a large data set. In addition, sediment with the highest 
radionuclide concentrations probably provides the most accurate estimate of isotopic ratios in the initial 
releases because sediment with low concentrations may include relatively high percentages of fallout
derived radionuclides. 

3.3.1.6 Evaluation of Key Radionuclide Variability in Collocated Samples 

Another important consideration in the assessment of these data is the comparability of collocated 
sample results. There are two types of collocated samples in the lower Los Alamos Canyon data set. First 
are field splits of the same sample material, which are called QA duplicate analyses. QA duplicates were 
collected in a random manner and included a variety of geomorphic settings. Second are stratigraphic 
sections that were resampled because of high values after the initial sampling round or other reasons, 
which are called resamples. The collection of resamples tests the repeatability of specific sample results. 
This evaluation of collocated samples uses data on americium-241; cesium-137; plutonium-238; 
plutonium-239,240; and strontium-90 because of the importance of these radionuclides in Los Alamos 
Canyon. Figure E4-1 in Appendix E shows the relationship between 17 pairs of QA duplicate results and 
3 pairs of resample results for these key radionuclides. The QA duplicates show less variability than the 
resamples, but interpretation of differences between these collocated sample types is limited by the small 
number of resamples in lower Los Alamos Canyon. As noted in Sections 3.1.2 and 3.3.2.1, the single 
strontium-90 resample apparently records an anomalous initial sample result. The remainder of the 
collocated sample results show good agreement between the initial result and the second result, including 
resampling of the layer in reach LA-4 West that has the highest plutonium-239,240 value in lower Los 
Alamos Canyon. Therefore, this evaluation of the collocated sample results suggests that local spatial 
variability and analytical measurement error represents a small part of the variability in concentration of 
the key radionuclides, with the exception of strontium-90. 

3.3.2 Reach LA-4 

3.3.2.1 Contaminant Concentrations 

Most se:dimer.t ~am pies from the c1, c2, c3, f1, and f1 b units in reach LA-4 contain plutonium-239,240 
concentrations above the background value of 0.068 pCi/g (Table 3.3-1 }, providing a clear signature of 
sediments supplied from Pueblo Canyon. In contrast, cesium-137 is above the background value of 0.9 
pCi/g for less than one-third of the samples from each unit, indicating either dilution of the cesium-137 
supplied from upper Los Alamos Canyon and/or the absence of post-1956 sediment supplied from upper 
Los Alamos Canyon in many layers. The highest frequency of cesium-137 analyses above the 
background value occurs in samples from the c3 and f1 units, including 31 to 32% of the analyses from 
these units. Cesium-137 was found above the background value for only 13 to 20% of the samples from 
the c1, c2, and f1 b units. Variations in the concentrations of the key radionuclides with depth at individual 
sample locations in LA-4 are shown in Figures 3.3-1 through 3.3-4. 

The concentrations of both cesium-137 and plutonium-239,240 within reach LA-4 are highest in fine
grained overbank facies sediment deposits, although the maximum values for the different radionuclides 
occur within different geomorphic units. The highest plutonium-239,240 values occur within overbank 
sediments in the f1 b unit of reach LA-4 West, with a maximum value of 13.8 pCi/g and an average of 9.8 
pCi/g (Table 3.3-2; Figure 3.3-4}; all samples containing more than 10 pCi/g were obtained from the f1b 
unit. The highest cesium-137 values occur within overbank sediments in the c3 unit (Figure 3.3-2}, with a 
maximum value of 4.65 pCi/g and an average of 1.3 pCilg; c3 is the only geomorphic unit where the 
average cesium-137 concentration is greater than the background value. 
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Section 3.0 Analytical Results and Data Review 

3.3.1.4 Potential Remobilization 

Estimates of the percentage of the total radionuclide inventory most susceptible to remobilization in each 
reach are made based on proximity to the active channel and the geomorphic history of channel changes 
as discussed in Section 2. These estimates assume a time scale of approximately 50 years and 
geomorphic processes similar to those documented during the past 55 years (post-1942) and involve 
judgments as to the average residence time of sediment in the different units. Where the average 
sediment residence time in a particular geomorphic setting is judged to be greater than 50 years, most of 
the sediment is assumed to be not susceptible to remobilization; instead, additional sediment deposition 
may be the most important geomorphic process (e.g., most of the f1 units). All active channel sediment is 
assumed to be susceptible to remobilization during the next 50 years. Abandoned channel units that 
occur adjacent to the active channel and that record gradual channel migration, such as the c2 unit in 
LA-4, are also assumed to be susceptible to remobilization. However, some areas of abandoned post-
1942 channels that occur away from the active channel, such as much of the c3 unit in reach LA-5, are 
not considered to be as susceptible to remobilization during the next 50 years. Most floodplain areas are 
assumed to be stable for the next 50 years, based partly on the common presence of trees greater than 
50 years old, although channel migration may result in relatively small amounts of remobilization of 
sediment on the floodplains. 

3.3.1.5 Isotopic Ratios 

The ratios of different radionuclide COPCs released into the Los Alamos Canyon watershed have varied 
among different PRSs and have also varied over time at some individual PRSs, and isotopic ratios can 
provide insight into sediment sources and sediment age. For example, variations in the ratio of plutonium-
239,240 to plutonium-238 (plutonium 239/238 ratios) indicate variations in the use of plutonium in 
Laboratory operations. Early Laboratory operations used primarily weapons-grade plutonium, which is 
dominated by plutonium-239,240, and high plutonium-239/238 ratios are found in sediments whose 
plutonium is largely derived from early Laboratory operations (such as Pueblo Canyon downstream from 
TA-45 where plutonium 239/238 ratios are typically 100 to 300 [Reneau et al. 1998, 59159]). In contrast, 
research using plutonium-238 became common at the Laboratory beginning in 1968 (Nyhan et al. 1975, 
117 46; Nyhan et al. 1976, 117 47), resulting in lower plutonium 239/238 ratios. Monitoring data from the 
21-011 (k) outfall from TA-21 into DP Canyon indicate average plutonium 239/238 ratios of approximately 
1. 7 from 1968 until the releases stopped in 1985 (data from SAIC 1998, 58719). An additional change in 
radionuclide releases documented by the 21-011 (k) outfall data is the increased discharge of 
americium-241 beginning in 1978. Average ratios of cesium-137 to americium-241 at 21-011 (k) from 
1973 to 1977 are approximately 8.9, whereas average ratios from 1978 to 1985 are 0.6. The ratio of 
americium-241 to plutonium-239,240 is highest after 1978, averaging approximately 4.9 from 1978 to 
1985 and only 0.8 from 1973 to 1977. 

In this report the ratios of various radionuclides were calculated from the analytical data for each reach 
LA-4 sample and for averages in each LA-4 bin. The actual ratios of individual samples are sometimes 
used to constrain the age of specific sediment layers. Isotopic ratios were not used for reach LA-5 
samples because radionuclide concentrations were too low to allow usable isotopic ratios to be 
calculated. Note that all the LA-4 isotopic ratios are approximate, in part because of the relatively poor 
precision of many of the analyses associated with reported results close to the detection limit in many 
samples or the use of relatively low-precision analytical methods (i.e., the predominant use of gamma 
spectroscopy measurements for americium-241 instead of the more precise alpha spectrometry method). 
However, the calculation of isotopic ratios using average concentrations within many samples should be 
more reliable than ratios calculated from individual samples because the effects of measurement 
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Analytical Results and Data Review Section 3.0 

The radionuclide data in each subreach were first examined after being binned by individual geomorphic 
units and sediment facies, and where appropriate these subsets of data were combined into larger bins to 
increase sample size and allow better statistical evaluation. Channel facies and overbank facies samples 
were kept in separate bins in all reaches because maximum and average radionuclide concentrations 
were always higher in the finer-grained overbank sediments than in related coarser-grained channel 
sediments. Samples within the same sediment facies in different units were kept in separate bins if the 
variations in radionuclide concentration provided information on time-dependent trends in a reach (e.g., 
where c1 sediment in active channels has less plutonium-239,240 than texturally similar c2 sediment in 
older, abandoned channel units), but these subsets were combined where no such trends were apparent 
in the data. Final binning of data used the plutonium-239,240 analyses because of the higher frequency 
of analyses above background values for plutonium-239,240 relative to cesium-137. 

3.3.1.2 Evaluation of Effects of Sediment Age and Particle Size 

Possible temporal trends in radionuclide concentration in a reach were evaluated by examining the 
radionuclide data in terms of different ages of associated geomorphic units. Constraints on absolute or 
relative sediment age were provided by examination of historical aerial photographs, isotopic ratios in 
sediments, spatial relations between geomorphic units, and/or vertical stratigraphic relations (deeper 
sediments being older). Because all radionuclide COPCs tend to occur in higher concentrations in finer
grained sediments of a given age, it is necessary to compare samples with similar particle size 
characteristics to determine if differences or similarities in radionuclide concentration between samples 
allow insight into time-dependent trends. For each reach, all samples were compared on scatter plots 
showing the relation of concentrations of different radionuclides to various particle size parameters (e.g., 
percent silt and clay and median particle size), helping to identify sediment packages that share similar 
relations between radionuclide concentration and particle size. Scatter plots comparing radionuclide data 
and organic matter content were also examined because many contaminants can be preferentially 
associated with organic colloids (Langmuir 1997, 56037), and positive correlations have been reported 
between radionuclide concentration and organic matter content in sediments at the Laboratory (Nyhan et 
al. 1976, 11747). Although positive correlations between radionuclide concentrations and organic matter 
content are suggested in parts of the lower Los Alamos Canyon data set, these relations are not as well 
developed as with particle size parameters. 

3.3.1.3 Radionuclide Inventory 

The approximate inventories of the key radionuclides within each geomorphic unit and each stratigraphic 
subdivision of geomorphic units were calculated using the data on average radionuclide concentrations 
(pCilg), the estimated area {m2

) and average thickness (m) of each sediment package, sediment density 
(g/cm3

), and average gravel content (weight %). Area and thickness data are summarized in Section 2.3 
and gravel data are presented in Appendix B-3.0. Sediment density measurements for upper Los Alamos 
Canyon and Pueblo Canyon are presented in Appendix 8-4.0 of Reneau et al. (1998, 59159), and the 
same densities are assumed to occur in the lower Los Alamos Canyon sediments. In these calculations it 
is assumed that the volume of each unit occupied by gravel contains no radionuclide COPCs because of 
the relations seen between particle size and radionuclide concentration in lower Los Alamos Canyon 
sediment samples (Sections 3.3.2.2 and 3.3.3.2). The total radionuclide inventory in each reach is 
normalized by reach length, as measured along the stream channel on topographic maps prepared by the 
Facility for Information Management, Analysis, and Display (FIMAD), to facilitate comparison of the 
amount of each radionuclide in reaches of varying lengths and extrapolation between reaches (units of 
mCilkm). 
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3.3 Key Contaminant Analyses 

The radionuclides cesium-137 and plutonium-239,240 were selected as key contaminants for reach LA-4, 
and plutonium-239,240 was selected as a key contaminant for reach LA-5 based on the results of the full
suite analyses from upper Los Alamos Canyon, Pueblo Canyon, and LA-5. Preliminary human health 
screening assessments had indicated that cesium-137 was the most significant COPC in upper Los 
Alamos Canyon and that plutonium-239,240 was the most significant COPC in Pueblo Canyon (Reneau 
et al. 1998, 59159; Reneau et al. 1998, 59160); therefore, all sediment samples from reach LA-4 were 
analyzed for these two radionuclides. Data on additional COPCs, americium-241 and plutonium-238, 
were obtained during the gamma spectroscopy analyses for cesium-137 and the isotopic plutonium 
analyses, and are also available for all samples from LA-4. The full-suite analyses in LA-5 identified 
plutonium-239,240 as being the only COPC frequently above background values; therefore, all samples 
from LA-5 were analyzed for isotopic plutonium. Analyses from upper Los Alamos Canyon had also 
identified strontium-90 as being an important contributor to potential human health risk associated with 
contaminants in sediments; therefore, analyses for strontium-90 were also obtained from many samples 
in LA-4 to evaluate its concentration and distribution. 

In this section the data are presented on americium-241; cesium-137; plutonium-238; plutonium-239,240; 
and strontium-90 for each reach. The discussion is focused on examining variations in the concentrations 
of the key radionuclides between geomorphic units and sedimentary facies in each reach and the effects 
of particle size variations and sediment age on contaminant concentrations. In addition, these data are 
combined with data on the areas, thicknesses, and density of post-1942 sediments in the geomorphic 
units to calculate approximate inventories of the key radionuclides by unit and by reach. In Section 4 
these data are used to refine the conceptual model for contaminant transport and distribution in lower Los 
Alamos Canyon, and in Section 5 these data and data on the other COPCs are used to prepare 
preliminary assessments of human health risk and ecological risk. 

3.3.1 Geomorphic and Statistical Evaluation of Radionuclide Data 

Concentrations of each radionuclide can vary greatly within the sediments of lower Los Alamos Canyon, 
and this variability is affected by the age of the sediment relative to the time of contaminant releases, the 
physical processes of sediment transport, the mixing of sediment from a variety of sources, and other 
factors. The geomorphic and statistical evaluation of this complex data set is a critical part of this 

- investigation that is essential for evaluating variations in risk within a reach and between reaches, 
constraining the effects of future transport, and developing remediation strategies, if required. Aspects of 
the geomorphic and statistical evaluation of the radionuclide data that pertain to subsequent discussions 
of each reach are presented below. 

3.3.1.1 Binning of Radionuclide Data 

The cesium-137 and plutonium-239,240 data collected in this investigation were examined to determine 
what grouping of samples in each reach was optimal for the combined purposes of defining geomorphic 
variations in contaminant concentration and statistically describing the variability in contaminant 
concentration. These grouped or "binned" data are used in the geomorphic assessments and human 
health risk assessments in this report; therefore, the specific binning process is an important part of the 
data evaluation. The variability in contaminant concentrations within these bins was also used in the 
sample allocation process discussed in Section 2.2.4 and can be used in future uncertainty analyses as 
proposed in the core document (LANL 1997, 55622; LANL 1998, 57666). The binning process is 
discussed here to document the specific rationale used in this investigation. 
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Figure 3.2-4. Concentration of aldrin; Aroclor-1254; Aroclor-1260; and 4,4'-DDT in Los Alamos 
Canyon and Pueblo Canyon sediment samples versus distance upstream from the 
Rio Grande. 
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The radionuclides present at relatively low levels above the background value include isotopes that may 
be associated with plutonium chemistry and nuclear reactor fission or activation products. Cesium-134, 
with a radiological half-life of 2.1 years, was identified as a COPC because of a single detection out of 44 
sample results in sample 04LA-96-0176, collected from coarse sands in the active stream channel in 
reach LA-S (c1 unit). The detected cesium-134 result was approximately 70% greater than the maximum 
nondetected cesium-134 sample result. Because of the approximately two-year half-life of cesium-134, 
cesium-134 in this sediment layer would have decayed to a nondetectable quantity between the date that 
the sample was collected (May 1996) and the present (September 1998). Thus, cesium-134 warrants no 
further discussion of potential sources given its infrequent detection at low concentrations and its 
relatively short radiological half-life. Europium-152 was detected in 3 out of 85 samples, for a detection 
frequency of 4%. The "detected" europium-152 sample results fall within the range of nondetected sample 
results, and there are no available data from Laboratory sites that suggest releases of europium-152 in 
the Los Alamos Canyon watershed. Because of its infrequent detection at low concentrations, 
europium-152 also warrants no further discussion of possible contaminant sources and distribution. 

3.2.3 Organic COPCs 

Two organic chemicals were detected at low concentrations in the lower Los Alamos Canyon sediment 
samples and identified as COPCs: DDT and aldrin, as discussed in Section 3.1. Both of the organic 
COPCs are pesticides and were detected once each in two separate samples from two different reaches. 
No PCBs or SVOCs were detected in lower Los Alamos Canyon samples, although some of these 
chemice.ls were detected in reach P-4 and in upper Los Alamos Canyon reaches. However, note that all 
organic chemical results were rejected in reach LA-3 in upper Los Alamos Canyon and that no SVOC 
analyses were obtained in reach LA-4, limiting interpretations about the sources and distributions of 
organic COPCs in the Los Alamos Canyon watershed. 

Because of the infrequent detection of the organic COPCs (1 of 14 samples) at concentrations within the 
range of nondetected sample results, little can be inferred regarding possible collocation with other 
COPCs. Both DDT and aldrin were detected in upstream reaches, so a Laboratory source and/or other 
sources in the Los Alamos Canyon watershed, such as the Los Alamos townsite, are possible. DDT was 
detected in one sample from reach LA-4, and was also detected in reaches LA-1, LA-2, and P-1. Aldrin 
was detected in reach LA-5, and the only other detected results for aldrin were from P-1. 

The geographic context of sample results for key organic COPCs in the Los Alamos Canyon watershed is 
shown in Figure 3.2-4, indicating both the general source areas for these COPCs and changes in 
concentration between Laboratory sites and the Rio Grande. Figure 3.2-4 shows results for aldrin and 
DDT, which are identified as COPCs in lower Los Alamos Canyon, and also for the PCBs Aroclor-1254 
and Aroclor-1260, which are potentially significant organic COPCs upstream in both upper Los Alamos 
Canyon and Pueblo Canyon but were not detected in reaches LA-4 or LA-5. DDT and the PCBs have 
their highest values and the highest frequency of detected results in upper Los Alamos Canyon in 
reaches LA-1 or LA-2, indicating one or more sources in the upper watershed, although these organic 
COPCs have not yet been traced to specific sources. In contrast, aldrin was detected in only 4 of 80 
sediment samples and only in reaches P-1 and LA-5. All of the aldrin detects are within the range of 
nondetected values, and there is no evidence for significant releases of aldrin in the Los Alamos Canyon 
watershed. 
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of the detected radionuclide COPCs in Table 3.2-2 uses their order in Figure 3.2-3. This table shows that 
the sediments in reach LA-4 reflect a mixture of upper Los Alamos Canyon and Pueblo Canyon sources. 
Plutonium-239,240 ranks first in reaches P-4, LA-4, and LA-5, reflecting the relative importance of this 
radionuclide in these three reaches, although plutonium-239,240 is also a COPC in LA-3. Americium-241 
and plutonium-238 are also primary COPCs in both LA-3 and P-4 as well as in lower Los Alamos Canyon. 
Cesium-137 is a COPC in LA-3, LA-4, and LA-5 but not in P-4, consistent with the known source for 
cesium-137 at the 21-011 (k) outfall in upper Los Alamos Canyon. Strontium-90 is a COPC in LA-3 but is 
not a COPC in lower Los Alamos Canyon. The other two radionuclide COPCs in upstream reaches, 
cesium-134 and europium-152, have been identified in both LA-3 and either LA-4 or LA-5. 

TABLE 3.2-2 

SUMMARY OF RADIONUCLIDE COPCs 
IN LOWER LOS ALAMOS CANYON AND UPSTREAM REACHES 

Reach 

Analyte P-4 LA-3 LA-4 LA-5 

Americium-241 COPC rank 3" COPC rank 1 COPC rank2 COPC rank 3 
~· -

Cesium-134 Not a COPC Not a COPC Not a COPC COPCrank2b 

Ce~ium-137 Not a COPC COPC rank4 COPC rank4 COPC rank4 

Cobalt-60 Not a COPC COPC rank 6 Not a COPC Not a COPC 

Europium-152 Not a COPC COPC rank 10 COPC rankS Not a COPC 

Plutonium-238 COPC rank2 COPC rank2 COPC rank3 Not a COPC 

Plutonium-239,240 COPC rank 1 COPC rank 3 COPC rank 1 COPC rank 1 

Strontium-90 Not a COPC COPC rankS Not a COPC NotaCOPC 

Thorium-228 Not a COPC COPC rank 7 NA" Not a COPC 

Thorium-230 Not a COPC COPC rank 9 NA NotaCOPC 

Thorium-232 Not a COPC COPC rank 8 NA Not a COPC 

a. Bolded cells show COPCs that were identified in the upstream reaches (P-4 and/or LA-3) 

b. Italicized cell shows COPC that was not identified in the upstream reaches (P-4 and/or LA-3) 

c. NA = not analyzed 

The possible collocation of radionuclide COPCs was evaluated through the statistical correlation analysis 
of radionuclide COPCs presented in Appendix E. There are statistically significant correlations of both 
indicator radionuclides with americium-241 (by gamma spectroscopy), although the correlation is stronger 
between cesium-137 and americium-241. This result is consistent with cesium-137 and americium-241 in 
lower Los Alamos Canyon being associated with an upper Los Alamos Canyon source, specifically the 
21-011 (k) outfall at TA-21. The statistical correlation analysis does not lead to clear interpretation of a 
primary source for plutonium-238, which suggests more equal contributions of plutonium-238 from upper 
Los Alamos Canyon and Pueblo Canyon, consistent with the widespread occurrence of plutonium-238 
above the background value in both subbasins. The key radionuclides in lower Los Alamos Canyon are 
discussed in more detail in Section 3.3, and their geographic distribution within the Los Alamos Canyon 
watershed is discussed further in Section 4. 
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3.2.2 Radionuclide COPCs 

In Section 3.1 six radionuclides were identified as COPCs: americium-241; cesium-134; cesium-137; 
europium-152; plutonium-238; and plutonium-239,240. All of these radionuclides have been identified as 
COPCs in upper Los Alamos Canyon, and some of these radionuclides were identified as COPCs in 
Pueblo Canyon. 

The normalized plot for the radionuclides, Figure 3.2-3, is based on the reported values for each 
radionuclide (results were not censored by the minimum detectable activity where both a sample result 
and a minimum detectable activity were reported). For americium-241, the gamma spectroscopy results 
were used in this plot. Figure 3.2-3 shows that only americium-241; plutonium-238; and plutonium-
239,240 were detected at concentrations far above the background value (more than 10 times the 
background value). In addition to americium-241 and the plutonium isotopes, cesium-137 concentrations 
provide information on the potential sources for radionuclide contaminants present in lower Los Alamos 
Canyon. The remaining two radionuclides, cesium-134 and europium-152, were measured at maximum 
concentrations less than twice the typical detection limits (note that these radionuclides have no 
background values). 
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Figure 3.2-3. Maximum radionuclide results for lower Los Alamos Canyon sediment samples, 
normalized by the background value. 
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Table 3.2-2 summarizes the radionuclide COPCs identified in the lower Los Alamos Canyon reaches and 
the reaches directly upstream in upper Los Alamos Canyon (reach LA-3) and Pueblo Canyon (reach P-4) 
(LA-3 and P-4 data are presented in Reneau et al. 1998, 59160, and Reneau et al. 1998, 59159). The rank 
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Figure 3.2-2. Concentration of copper, lead, and mercury in Los Alamos Canyon and Pueblo 
Canyon sediment samples versus the distance upstream from the Rio Grande. 
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collocation of inorganic and radionuclide COPCs suggests common sources in the upstream subbasins 
and/or similar times of release. Samples 04LA-97-0228 and 04LA-97-0526 were collected from fine
grained overbank sediments in the relatively young c1 and c2 units of LA-4 East. These samples have 
two of the four highest copper results and two of the three highest calcium results for LA-4. In contrast to 
the two LA-4 West samples discussed previously, these LA-4 East samples have relatively low cesium-
137 and plutonium-239,240 concentrations, and the lack of collocation with the key radionuclides 
suggests different sources and/or different release histories. Samples 04LA-96-0177 and 04LA-96-0181 
were collected from fine-grained overbank sediments in the f1 unit of reach LA-5 and have the highest 
sample results for boron, magnesium, potassium, sodium, and vanadium. Sample 04LA-96-0175, 
collected from fine-grained sediments in the c3 unit of LA-5, has the highest copper and lead 
concentrations for this reach. It is worth noting that sample 04LA-96-0175 was collected from a site 
(location LA-0032} close to state road NM 502, and it is possible that some contaminants could have 
been derived from local road runoff. 

Concentrations of copper and lead exhibit statistically significant positive correlations with cesium-137 
concentration. This correlation suggests sources for both copper and lead in upper Los Alamos Canyon. 
A review of the scatter plots presented in Appendix E shows that the relationship of these metals with 
cesium-137 has a lot of variability, which could suggest multiple contaminant sources and/or variations in 
their release history. The collocation of the highest plutonium-239,240 result in lower Los Alamos Canyon 
and one of the highest copper results, discussed previously, suggests at least a partial source for copper 
in the Pueblo Canyon basin, although no correlation between copper and plutonium-239,240, was seen in 
the Pueblo Canyon samples. Potassium and vanadium exhibit negative correlations with 
plutonium-239,240, which is based on measuring higher concentrations of these inorganic chemicals in 
reach LA-5. None of the other frequently detected inorganic COPCs have notable correlations with the 
indicator COPCs. 

The geographic context of sample results for key inorganic COPCs in the Los Alamos Canyon watershed 
is shown in Figure 3.2-2, indicating both the general source areas for these COPCs and changes in 
concentration between Laboratory sites and the Rio Grande. Figure 3.2-2 shows results for copper and 
lead, which are identified as COPCs in lower Los Alamos Canyon, and also for mercury, which is a 
potentially significant inorganic COPC upstream in both upper Los Alamos Canyon and Pueblo Canyon 
but not in lower Los Alamos Canyon. All three of these inorganic COPCs have their highest values and 
the highest frequency of res.ults above the background value in upstream reaches and show general 
de'ereases in concentration downstream. Both lead and mercury have their highest values in the Los 
Alamos Canyon watershed in Pueblo Canyon near the confluence with Acid Canyon (reach P-1}, 
indicating an upstream source or sources. Lead and mercury in upper Los Alamos Canyon have their 
highest values near the confluence with DP Canyon, suggesting a source at TA-21, although results 
above the background value have also been obtained farther upstream in Los Alamos Canyon and 
indicate multiple sources for each COPC. The geographic distribution of copper in both subbasins is less 
clear, and the scattered nature of relatively high values suggests multiple sources for copper. The highest 
frequency of copper results above the background value, and the second highest result in the watershed 
is from reach LA-1 East downstream from a former laundry at TA-21. The LA-1 East results suggest that 
either TA-21, or perhaps TA-2 or TA-41 a short distance upstream, constitute the most important source 
for copper in the watershed. 
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TABLE 3.2-1 

SUMMARY OF INORGANIC COPCs 
IN LOWER LOS ALAMOS CANYON AND UPSTREAM REACHES 

Reach 

Analyte P-4 LA-3 LA-4 LA-5 

Antimony Not detected" Not detected Not detected Not detected 

Boron Nota COPC Not a COPC NAb COPCrank F 

Cadmium COPC rank 2d Not detected COPC rank4 NotaCOPC 

Calcium Not a COPC Not a COPC COPC rank 1 COPC rank4 

Copper Not a COPC COPC rank 2 COPC rank 3 Not a COPC 

Lead COPC rank 1 COPC rank 1 COPC rank2 COPC rank 3 

Magnesium Not a COPC Not a COPC Not a COPC COPC rankB 

Mercury COPC rank 3 COPC rank 3 Not a COPC Not a COPC 

Potassium Not a COPC Not a COPC Not a COPC COPCrank 7 

Selenium Not detected Not a COPC Not detected COPCrank2 

Sodium Not a COPC Not a COPC Not a COPC COPCrank6 

Vanadium Not a COPC Not a COPC Not aCOPC COPC rank5 

a. Not detected = analyte not detected but detection limit is greater than background value 

b. NA = not analyzed 

c. Italicized cells show COPCs that were not identified in the upstream reaches (P-4 and/or LA-3) 

d. Balded cells show COPCs that were identified in the upstream reaches (P-4 and/or LA-3) 

Six inorganic COPCs were identified in lower Los Alamos Canyon that were not identified as COPCs in 
either reaches LA-3 or P-4: boron, calcium, magnesium, selenium, sodium, and vanadium (Table 3.2-1). 
Only calcium was identified as a COPC in both reaches LA-4 and LA-5. The other five inorganic 
chemicals were identified as COPCs based only on samples collected from LA-5. The occurrence of 
these inorganic chemicals above background values. in reach LA-5 may be due to a partial source for 
sediments in a geologic unit (e.g., the Santa Fe Group) that is geochemically different from units 
upstream of the background sediment sample sites. An alternative possibility is that these analyses 
record some additional but unknown source of contamination, although this possibility is considered to be 
small. Given that the differences between concentrations of these detected inorganic COPCs and 
background is small (the maximum detected values are less than twice the background values), it is 
probably not important to determine the source of these additional inorganic COPCs identified in LA-4 
and LA-5. 

A few sample locations in each subreach in lower Los Alamos Canyon contain most of the elevated 
inorganic COPC results. Samples 04LA-97-0552 and 04LA-97-0223 were collected from relatively old, 
fine-grained overbank sediments in the f1 b and c3 units of reach LA-4 West. These samples have two of 
the four highest copper results, the two highest lead results, and one of the three highest calcium results 
for reach LA-4. Notably, sample 04LA-97-0552 was a resample of the 04LA-97-0172 layer, which 
provided the highest plutonium-239,240 result in lower Los Alamos Canyon, and sample 04LA-97-0223 
provided the highest results for americium-241, cesium-137, and plutonium-238. This apparent 

September 7998 3-14 Lower Los Alamos Canyon Reach Report 



Section 3.0 Analytical Results and Data Review 

0 
>- E E "0 E ~ E E E E c: c: <II !2 0 ::I ::I CD ·~ c. ::I ::I .2 ::I 

.5 ·c: ~ -' c. ·;;; ·;;; 
~ '8 0 

.5! ~ 
0 CD U) co 

c CD (.) (.) c: <II c: en 
< en (.) 0> 0 <II 

<II > 
~ c.. 

Figure 3.2-1a. Maximum inorganic chemical results for lower Los Alamos Canyon sediment 
samples, using either detected or nondetected values, normalized by background 
values. 
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Figure 3.2-1b. Maximum detected inorganic chemical results for lower Los Alamos Canyon 
sediment samples, normalized by background values. 
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only values reported as above detection limits because these results may more accurately portray the 
actual levels of contamination. 

The other graphics used to present data on COPCs in sediment samples in the Los Alamos Canyon 
watershed are plots of analyte concentration versus distance upstream from the Rio Grande for 
representative COPCs. For some inorganic and organic COPCs, these plots distinguish results reported 
as above and below detection limits to allow better interpretation of the data and uncertainties associated 
with high detection limits for some analytes. These plots include data from all the reaches in upper and 
lower Los Alamos Canyon and Pueblo Canyon to allow comparison of possible contributions from the two 
upper subbasins and better identification of possible sources. 

3.2.1 Inorganic COPes 

In Section 3.1, 11 inorganic chemicals were identified as COPCs: antimony, boron, cadmium, calcium, 
copper, lead, magnesium, potassium, selenium, sodium, and vanadium. The nature, distribution, and 
possible sources for each inorganic COPC were evaluated using statistical analyses, which are presented 
in more detail in Appendix E, in combination with examination of the specific geographic and geomorphic 
setting of the samples in which these analytes were detected above background values. 

Figure 3.2-1 shows maximum results for the inorganic COPCs normalized by background values. Figure 
3.2-1 a is based on the maximum value for an analyte (whether it is a detected sample result or a 
detection limit). Antimony has the highest normalized value, 6.4, which is based on the ratio of its 
maximum detection limit to the antimony background value. Figure 3.2-1 buses only the maximum 
detected sample results, and all the maximum detected values for inorganic COPCs are within a factor of 
two of the background value (normalized values of less than 2). Three inorganic COPCs (antimony, 
cadmium, and selenium) were not detected with sufficient frequency to draw conclusions about potential 
contaminant sources, if any, in the Los Alamos Canyon watershed. Antimony was not detected in any 
sediment sample, and some detection limits were greater than the background value for reach LA-4. Note 
that antimony sample results for reach LA-5 were rejected and cannot be used to evaluate concentration 
trends (Section 3.1.1 ). Antimony was also not detected in any sediment sample collected upstream in 
either upper Los Alamos Canyon or Pueblo Canyon. Cadmium was not detected above the background 
value in any sample. Two detected selenium sample results from LA-5 were greater than the background 
value. The nondetected sample results for cadmium and selenium are less than three times the 
background value, providing an upper limit for any possible cadmium or selenium contamination in lower 
Los Alamos Canyon sediments. 

Table 3.2-1 summarizes the inorganic COPCs identified in the lower Los Alamos Canyon reaches and in 
the reaches directly upstream in upper Los Alamos Canyon (reach LA-3) and Pueblo Canyon (reach P-4) 
(LA-3 and P-4 data are presented in Reneau et al. 1998,59160, and Reneau et al. 1998, 59159). The 
rank of the inorganic COPCs in Table 3.2-1 uses their order in Figure 3.2-1b. Lead is a common analyte 
in both of the potential source reaches (P-4 and LA-3) and the lower Los Alamos Canyon reaches. 
Copper was identified as a COPC in both LA-3 and LA-4, which may indicate an upper Los Alamos 
Canyon source for this analyte. Cadmium was identified as a COPC in reach P-4 and was detected only 
?t a small fraction of the background value in reach LA-4. Mercury was identified as a COPC in both LA-3 

nd P-4 but was not identified as a COPC in lower Los Alamos Canyon. 
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TABLE 3.1-9 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH LA-5 

Number of Number of EQL Range of Maximum Frequency of 
Analyte Analyses Detects (mglkg) Concentrations (mglkg)• Detect (mglkg) Detects 

Aldrin 7 1 0.00165 [0.00067] to 0.00117 0.00117 1/7 

·values in square brackets indicate nondetected results. 

TABLE 3.1-10 

RESULTS OF ORGANIC DATA REVIEW 

Analyte Result Rationale 

Aldrin Retained as a COPC Detected in one reach LA-5 sample 

4,4'-DDT Retained as a COPC Detected in one reach LA-4 sample 

3.2 Nature and Sources of Contamination 

Contamination in lower Los Alamos Canyon sediments was investigated using a combination of full-suite, 
limited-suite, and key contaminant analyses; statistical analyses of the analytical data; and detailed 
geomorphic mapping and physical characterization of post-1942 sediments. The nature, characteristics, 
and probable sources of contaminants are discussed for COPCs identified in Section 3.1, including 
evidence for the possible collocation of contaminants. These COPCs include 6 radionuclides, 11 
inorganic chemicals, and 2 organic chemicals. Identifying the sources of contaminants is an important 
part of the conceptual model that describes their distribution, and evidence pertaining to the sources of 
each COPC is discussed in this section. The primary sources of contaminants in the sediments of lower 
Los Alamos Canyon are believed to be potential release sites (PASs) within the upper Los Alamos 
Canyon and Pueblo Canyon subbasins, although PASs in the Los Alamos Canyon watershed also exist 
in Bayo Canyon, Aendija Canyon (which drains into Guaje Canyon), and on the canyon floor in reach 
LA-4 (Section 1.3.2). The evaluation of sample data presented in this section is used to test this 
component of the conceptual model. Specifically, plutonium-239,240 is a good indicator of contamination 
from Pueblo Canyon, and cesium-137 is a good indicator of contamination associated with upper Los 
Alamos Canyon; the relations of other COPCs to these key radionuclides can indicate whether they have 
similar sources. Additional details on all COPCs are presented in Appendix E, and detailed discussions of 
americium-241; cesium-137; and plutonium-239,240 are presented in Section 3.3. 

Two graphics are used in this section to visually present variations in the COPCs within reaches and 
between reaches. For inorganic and radionuclide COPCs, summary figures are presented that show the 
normalized maximum value of COPCs relative to background values; values below 1.0 on these figures 
indicate results below the background values. To highlight the pattern of COPCs between reaches, the 
chemicals are ordered within each group (inorganic chemicals and radionuclides) from highest to lowest 
for reach LA-4. Thus, the normalized values for reach LA-4 follow a decreasing trend by chemical. Where 
values for reach LA-5 also follow a decreasing trend, a positive correlation in maximum values between 
reaches is suggested. Note that the "maximum" results for some COPCs are actually for samples with 
concentrations reported as below detection limits, but they are considered here to provide conservative 
estimates of potential levels of contamination. For inorganic chemicals, a second summary figure show 
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TABLE 3.1·7 

RESULTS OF RADIONUCLIDE DATA REVIEW 

Analyte Result Rationale 

Americium-241 Retained Detected sample results were greater than the background value in reaches 
as a COPC LA-4 and LA-5. 

Cesium-134 Retained Radionuclide was detected in reach LA-5, and it has no background value. 
as a COPC 

Cesium-137 Retained Detected sample results were greater than the background value in reaches 
as a COPC LA-4 and LA-5. 

Europium-152 Retained Radionuclide was detected in reach LA-4, and it has no background value. 
as a COPC 

Plutonium-238 Retained Detected sample results were greater than the background value in reach LA-4. 
asaCOPC 

Plutonium-239,240 Retained- Detected sample results were greater than the background value in reaches -
as a COPC LA-4 and LA-5. 

Thorium-228 Eliminated No detected sample results were greater than the background value in reach 
as a COPC LA-5. This radionuclide was not determined in samples collected in reach LA-4. 

Thorium-230 Eliminated No detected sample results were greater than the background value in reach 
as a COPC LA-5. This radionuclide was not determined in samples collected in reach LA-4. 

Thorium-232 Eliminated No detected sample results were greater than the background value in reach 
as a COPC LA-5. This radionuclide was not determined in samples collected in reach LA-4. 

Uranium-234 Eliminated No detected sample results were greater than the background value in reach 
as a COPC LA-5. This radionuclide was not determined in samples collected in reach LA-4. 

Uranium-238 Eliminated No detected sample results were greater than the background value in reach 
as a COPC LA-5. This radionuclide was not determined in samples collected in reach LA-4. 

Tritium Eliminated No detected sample results were greater than the background value in reach 
as a COPC LA-5. This radionuclide was not determined in samples collected in reach LA-4. 

Tables 3.1-8 and 3.1-9 present the concentration range and frequency of detects for these analytes in 

reaches LA-4 and LA-5, respectively. A complete presentation of the sample results for these detected 

organic chemicals is provided in Appendix D. 

In summary, two organic chemicals were retained as COPCs because they were positively detected in 

one sample each, as presented in Table 3.1-10. 

TABLE 3.1·8 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH LA-4 

Number of Number of EQL" Range of Maximum Frequency of 
Analyte Analyses Detects (mglkg) Concentrations (mglkg)b Detect (mglkg) Detects 

4,4'-DDT 7 1 0.0033 [0.0034] to 0.0051 0.0051 1n 

a. EOL = estimated quantitation limit 

b. Values in square brackets indicate nondetected results. 
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TABLE 3.1·6 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH LA-5 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/ Fallout above Background 

Analyte Analyses Detects (pCilg)" (pCilg) Value (pCilg)b Value/Fallout Value 

Americium-241 7 2 [0.023) to 0.065 0.065 0.04 212 

Cesium-134 10 1 [0.0088) to 0.24 0.24 Ole 1/1 

Cesium-137 10 5 [-0.029) to 1.073 1.073 0.9 1/5 

Tritium 7 6 [0.002) to 0.012 0.012 0.093 0/6 

Plutonium-239,240 32 19 [-0.0066) to 2.524 2.524 0.068 19/19 

Thorium-228 7 7 0.67 to 1.88 1.88 2.28 017 

Thorium-230 7 7 0.69 to 1.99 1.99 2.29 017 

Thorium-232 7 7 0.63to 1.77 1.77 2.33 017 

Uranium-234 7 7 0.63 to 2 2 2.59 017 

Uranium-238 7 7 0.63 to 1.8 1.8 2.29 017 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. OL =sample-specific detection limit (see Appendix 0, Table 03-2 for nondetect concentration range) 

Two detected radionuclides, cesium-134 and europium-152, have no background data. The radionuclide 
evaluation method is to retain such analytes for further evaluation. Thus, cesium-134 and europium-152 
are retained as COPCs. Six radionuclides (thorium-228, thorium-230, thorium-232, tritium, uranium-234, 
and uranium-238) were eliminated as COPCs because their concentrations were not different from 
background values. Appendix E provides the statistical and graphical evidence used to eliminate these 
radionuclides as COPCs. Four radio nuclides (americium-241; cesium-137; plutonium-238; and plutonium-
239,240} were retained as COPCs because concentrations were greater than background values. A 
complete presentation of the sample results for radionuclide COPCs is provided in Section 3.3 and 
Appendix D. 

In summary, the radionuclide data review yielded six analytes to be carried forward as COPCs (see Table 
3.1-7) based on comparison of sample results to background values and the statistical and graphical data 
evaluations presented in Appendix E. 

3.1.3 Evaluation of Organic Chemicals 

Fourteen sediment samples were analyzed for PCBs and pesticides and seven samples were analyzed 
for SVOCs. Two organic chemicals were detected in these samples: aldrin and dichloro diphenyl 
trichloroethane (DDT). 

As presented in Appendix C, QC problems associated with the organic chemical analyses are limited to a 
select number of analytes and samples. One SVOC that is commonly found as a laboratory contaminant 
(bis[2-ethylhexyl]phthalate) was classified as nondetected in seven samples because of contamination of 
that chemical in the blank. Spike results for N-nitroso-di-n-propylamine exceeded the acceptable recovery 
range, but this compound was not detected in any sample; no data qualification was required for this 
problem. In summary, only minor QC problems were noted that should not impact the identification of 
detected organic chemicals. 
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cesium-134 (half-life = 2.1 years), cesium-137 (half-life = 30 years), and europium-152 (half-life = 
14 years). Because these radionuclides were identified as COPCs in upper Los Alamos Canyon, 
all will be carried forward to the background comparison. Americium-241 was also measured by 
alpha spectroscopy, and because alpha spectroscopy is more accurate for these radionuclides, it 
will be used in preference to gamma spectroscopy in cases where data from both methods are 
available for a sample. 

In summary, americium-241, cesium-134, cesium-137, and europium-152 are the only gamma
spectroscopy radionuclides carried forward to the background comparison. Twenty-six other detected 
gamma-spectroscopy radionuclides were eliminated for the reasons presented above. 

As discussed in Appendix C, most of the QC problems associated with the radionuclide analyses are 
considered to be minor and do not affect the identification of COPCs. Detection limits were somewhat 
elevated for one americium-241 sample result and five plutonium-239,240 sample results. The overall 
quality. and comparability of the radionuclide data are also evident through the detailed statistical analyses 
presented in Appendix E. 

One important measure of data quality was addressed through quality assurance (QA) duplicate and 
resamples. This evaluation is presented in Appendix E-4, but one pair of resample values has bearing on 
data review for strontium-90. Sample 04LA-97-0222 was collected during the first reach LA-4 sampling 
event from the c3 unit in LA-4 West. The strontium-90 result for this sample was 12.8 pCi/g. This 
sediment layer was resampled for strontium-90 in the second LA-4 sampling event along with seven other 
sediment layers. The resample value for 04LA-97-0222 was 0.74(U) (undetected, sample 04LA-97-0554). 
Because of the large difference between these sample results and the lack of any other detected 
strontium-90 values for LA-4, the strontium-90 result for sample 04LA-97-0222 is considered to be invalid. 
Therefore, strontium-90 in LA-4 is considered to be not detected. No detects were observed for strontium
go in reach LA-5. Thus, strontium-90 is not retained as a COPC for lower Los Alamos Canyon. 

Tables 3.1-5 and 3.1-6 present the concentration range and frequency of results above the background 
value for the 12 detected radionuclides for reaches LA-4 and LA-5, respectively. A complete presentation 
of the data for these radionuclides is in Appendix D. 

TABLE 3.1-5 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH LA-4 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/ Fallout above Background 

Analyte Analyses Detects (pCi/g)" (pCilg) Value (pCilgy> Value/Fallout Value 

Americium-241 c n 21 [-0.515] to 4.64 4.64 Old 21/21 

Cesium-137 77 54 [-0.045] to 4.65 4.65 0.9 20/54 

Europium-152 75 3 [-0.734) to [0.467] 0.408 DL 3/3 

Plutonium-238 78 28 [-0.01] to 0.227 0.227 0.006 28/28 

Plutonium-239,240 78 74 [0.002] to 13.8 13.8 0.068 71/74 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. By gamma spectroscopy 

d. DL = sample-specific detection limit (see Appendix D, Table 03-2 for nondetect concentration range) 
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As described in Appendix C, detection status was determined by either quantitation limits agreed upon in 
contracts with the analytical laboratories, minimum detectable activities determined by the analytical 
laboratories, or the thr-ee-sigma total propagated uncertainty (TPU). Detection status was used as the 
preliminary data evaluation step for isotopic uranium by alpha spectroscopy, isotopic thorium by alpha 
spectroscopy, americium-241 by alpha spectroscopy, and strontium-90 by gas proportional counting. 
Gamma spectroscopy measures concentrations of 43 radionuclides with varying certainty and 
applicability to Laboratory releases. Additional evaluation of the detected radionuclides is required to 
determine which gamma spectroscopy results should be carried forward for background comparisons. 

The initial list of detected radionuclides from gamma spectroscopy includes actinium-228, americium-241, 
bismuth-211, bismuth-212, bismuth-214, cadmium-1 09, cerium-139, cerium-144, cesium-134, 
cesium-137, cobalt-57, europium-152, lanthanum-140, lead-211, lead-212, lead-214, manganese-54, 
potassium-40, protactinium-231, protactinium-233, protactinium-234M, radium-224, radium-226, 
radon-219, selenium-75, thallium-208, thorium-234, tin-113, yttrium-88, and zinc-65 (see Appendix D for a 
summary of the number of samples and range of detected and nondetected concentrations for all 
radionuclides). These detected gamma-spectroscopy radionuclides are divided into five categories. 

1. The first category includes those radionuclides that are daughters of naturally-occurring thorium 
and uranium isotopes (actinium-228 [half-life = 6.2 hours], bismuth-211 [half-life = 2.1 minutes], 
bismuth-212 [half-life= 7 minutes], bismuth-214 [half-life= 20 minutes], lead-211 [half-life= 36 
minutes], lead-212 [half-life= 11 hours], lead-214 [half-life= 27 minutes], protactinium-231 [half
life= 33,000 years], protactinium-234M [half-life= 6.7 hours], radium-224 [half-life= 3.7 days], 
radium-226 [half-life= 1600 years], radon-219 [half-life = 4 seconds], thallium-208 [half-life= 3.1 
minutes], and thorium-234 [half-life = 24 days]). These thorium and uranium daughters are 
typically short-lived radiological decay products, and their abundance can be predicted from the 
general condition known as secular equilibrium (Ryti et al. 1998, 58093). Most of the radiological 
dose conversion factors used in risk assessments for the parent radionuclides account for the 
expected activity of the daughter radionuclides. Thus, these detected thorium and uranium 
daughters are of no further interest for this report. 

2. The second category consists of potassium-40 (half-life = 1 ,300,000,000 years), which is a 
naturally-occurring isotope that is abundant in the Earth's crust and is not known to be associated 
with Laboratory releases. Thus, potassium-40 will not receive any further evaluation in this report. 

3. The third category consists of cerium-144 (half-life= 280 days), cobalt-57 (half-life= 270 days), 
lanthanum-140 (half-life = 1.7 days), manganese-54 (half-life = 310 days), protactinium-233 (half
life = 27 days), selenium-75 (half-life = 120 days), and zinc-65 (half-life = 240 days}, which are 
nuclear reactor activation or fission products with half-lives of less than one year. The detected 
concentrations of these radionuclides are either within the range of nondetected results or are 
marginally greater than the nondetected results (see Appendix D, Table 03-2). Because of the 
short half-lives and the low concentrations measured, these radionuclides are excluded from 
further evaluation. 

4. The fourth group consists of cadmium-109 (half-life= 460 days}, cerium-139 (half-life= 140 
days), tin-113 (half-life = 120 days), and yttrium-88 (half-life = 107 days), which are used as 
analytical laboratory control standards and do not warrant further evaluation in this report. 

5. The last group consists of plutonium chemistry or nuclear reactor activation or fission products 
with half-lives of greater than one year, which includes americium-241 (half-life = 430 years}, 
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TABLE 3.1-4 

RESULTS OF INORGANIC DATA REVIEW 

Analyte Result Rationale 

Aluminum Eliminated as a COPC No values exceeded the background value 

Antimony Retained as a COPC Detection limits in reach LA-4 exceeded the background value (note 
that the reach LA-5 results were rejected) 

Arsenic Eliminated as a COPC No values exceeded the background value 

Barium Eliminated as a COPC No values exceeded the background value 

Beryllium Eliminated as a COPC No values exceeded the background value 

Boron Retained as a COPC Detected value above the background value in reach LA-5 

Cadmium Retained as a COPC Detection limits above the background value in reach LA-4 

Calcium Retained as a COPC Detected values above the background value in reaches LA-4 and LA-5 

Chromium, total Eliminated as a COPC No values exceeded the background value 

Cobalt Eliminated as a COPC No values exceeded the background value 

Copper Retained as a COPC Statistical and graphical data analyses presented in Appendix E indicate 
reach LA-4 results are greater than background values 

Cyanide, total Eliminated as a COPC No values exceeded the background value 

Iron Eliminated as a COPC No values exceeded the background value 

Lead Retained as a COPC Detected values above the background value in reaches LA-4 and LA-5 .____ 

Magnesium Retained as a COPC Statistical and graphical analysis presented in Appendix E 

Manganese Eliminated as a COPC No values exceeded the background value 

Mercury Eliminated as a COPC No values exceeded the background value 

Nickei Eliminated as a COPC No values exceeded the background value 

Potassium Retained as a COPC Detected values above the background value in reach LA-5 

Selenium Retained as a COPC Detected values above the background value in reach LA-5 and 
detection limits above the background value in reaches LA-4 and LA-5 

Silver Eliminated as a COPC No values exceeded the background value 

Sodium Retained as a COPC Detected values above the background value in reach LA-5 

Thallium Eliminated as a COPC No detected values exceeded the background value, and the two 
detection limits above the background value were within the range of 
detection limits observed in the background data 

Titanium Eliminated as a COPC No values exceeded the background value 

Uranium Eliminated as a COPC No values exceeded the background value 

Uranium, total Eliminated as a COPC No values exceeded the background value 

Vanadium Retained as a COPC Detected value above the background value in reach LA-5 

Zinc Eliminated as a COPC No values exceeded the background value 

The detected radionuclides include isotopes associated with worldwide fallout. For these radionuclides 
(americium-241; cesium-137; plutonium-238; plutonium-239,240; and tritium) only sample results 
collected from the 0 to 15-cm (0 to 6-in.) depth interval are typically compared with regional levels for 
worldwide fallout in soil samples. However, post-1942 sediment deposits containing fallout-derived 
radionuclides can be much thicker than 15 em, and all sediment sample results in this investigation, 
regardless of collection depth, are compared with the sediment background value. 

September 1998 3-6 Lower Los Alamos Canyon Reach Report 



Section 3.0 Analytical Results and Data Review 

for possible low bias would not change the conclusion of the arsenic background comparisons. Thus, 
these 15 inorganic chemicals (including both uranium and total uranium) are not retained for further 
assessment in this report because concentrations in the samples collected from the lower Los Alamos 
Canyon sediment do not differ from concentrations in background samples. Additional discussion and 
graphical data presentations for these chemicals can be found in Appendix E. 

Thallium was not detected in any sample, and two detection limit values were marginally greater than the 
background value (0.83[U] and 0.88[U] mg/kg versus a background value of 0.73 mg/kg). Thallium is not 
retained as a COPC in lower Los Alamos Canyon because the detection limit range is within the detection 
limit range of the Laboratory background data for this chemical (a detection limit of up to 1 mg/kg for soil, 
which provides the basis for the thallium background value of 0.73 mg/kg). In addition, thallium was not 
identified as a COPC in any upstream reaches in upper Los Alamos Canyon or Pueblo Canyon. 
Additional discussion and graphical data presentations for thallium can be found in Appendix E. 
One inorganic chemical, antimony, was not detected in any sample, but several samples had detection 
limits above the background value. Antimony is retained as a COPC solely because of the elevated 
detection limits for some samples. It is important to note that antimony was not detected in any upstream 
reach in upper Los Alamos Canyon or Pueblo Canyon. 

Cadmium was detected in only one lower Los Alamos Canyon sample, and this detected cadmium result 
is less than the background value. However, cadmium is retained as a COPC because 7 of 18 detection 
limits were greater than the background values. Cadmium was also identified as a COPC in some 
upstream reaches in both upper Los Alamos Canyon and Pueblo Canyon. 

Nine other inorganic chemicals are shown to be elevated above background values by a statistical and 
graphical background comparison and are retained as COPCs. The statistical analyses and graphs that 
support this evaluation are provided in Appendix E. These inorganic chemicals include boron, calcium, 
copper, lead, magnesium, potassium, selenium, sodium, and vanadium. It is worth noting that selenium 
had QC indicators of positive bias, which suggests that selenium may have been erroneously identified as 
a COPC. However, all sample results are used as reported without any adjustment for possible bias; 
therefore, selenium will be retained for further assessment. 

In summary, the inorganic chemical data review yielded eleven analytes to be carried forward as COPCs 
(see Table 3.1-4). A complete presentation of the data for the inorganic chemicals identified as COPCs is 
provided in Appendix D. These analytes are inferred to potentially record releases from one or more sites 
in the Los Alamos Canyon watershed. The concentrations of the chemicals eliminated as COPCs were 
well within the background concentration range, except for the two thallium detection limits greater than 
the background value for samples from reach LA-4; therefore, these chemicals are justifiably excluded 
from further assessment. 

3.1.2 Radionuclide Comparison with Background/Fallout Radionuclide Concentrations 

A total of 117 samples were analyzed for radionuclides in the lower Los Alamos Canyon reaches, and the 
analytical suites for these samples are presented in Table 3.1-1. These analyses were compared with the 
sediment background values that are presented in "Inorganic and Radionuclide Background Data for 
Soils, Canyons Sediments, and Bandelier Tuff at LANL" (Ryti et al. 1998, 58093). The analytical methods 
used for the lower Los Alamos Canyon radionuclide analyses are comparable to those used for the 
Laboratory background data. 
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TABLE 3.1·3 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH LA·S 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkgr (mg./kg) {mg./kg) Background Valueb 

Aluminum 7 7 1510 to 7590 7590 15400 0!7 

Arsenic 7 0 [0.92) to [1.8) NOC 3.98 0!7 Old>BV• 

Barium 7 7 35.2 to 102 102 127 0!7 

Beryllium 7 7 0.15 to 0.54 0.54 1.31 0!7 

Boron 7 5 [1.2) to 6.8 6.8 3.9 1/5, 0/2 OL>BV 

Cadmium 7 0 (0.2) to (0.2) NO 0.4 0!7 OL>BV 

Calcium 7 7 1320 to 4910 4910 4420 1/7 

Chromium, total 7 7 2.7 to 9.4 9.4 10.5 0!7 

Cobalt 7 7 0.52 to 3.4 3.4 4.73 0!7 

Copper 7 7 2.2 to 5.9 5.9 11.2 0!7 

Cyanide, total 7 2 0.15 to 0.3 0.3 0.82 0/2, 0/5 OL>BV 

Iron 7 7 3500 to 1 0200 10200 13800 0!7 

Lead 7 7 4 to 26.2 26.2 19.7 1/7 

Magne~ium 7 7 600 to 1780 1780 2370 0!7 

Manganese 7 7 116\o256 256 543 0/7 

Mercury 7 0 ro.o21 to ro.o21 NO 0.1 0!7 OL>BV 

Nickel 7 7 2.9 to 7 7 9.38 0/7 

Potassium 7 7 556 to 2880 2880 2690 1!7 

Selenium 7 2 (0.3) to [0.74) 0.4 0.3 2/2, 4/5 OL>BV 

Silver 7 0 [0.1) to [0.1) NO 1 0!7 OL>BV 

Sodium 7 7 497 to 1530 1530 1470 1/7 

Thallium 7 0 [0.4) to [0.4] NO 0.73 0/7 OL>BV 

Titanium 7 7 133 to 394 394 439 0/7 

Uranium 7 7 0.1 to 0.51 0.51 2.22 0/7 

Uranium, total 7 7 1.9 to 5.4 5.4 6.99 0/7 

Vanadium 7 7 6.5 to 20.6 20.6 19.7 1/7 

Zinc 7 7 14.6 to 38.4 38.4 60.2 0/7 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 

e. BV = background value 

Fifteen inorganic chemicals (aluminum, arsenic, barium, beryllium, total chromium, cobalt, total cyanide, 
iron, manganese, mercury, nickel, silver, titanium, uranium [both as uranium and total uranium], and zinc) 
were measured above the detection limits and below the background values. The only QC problem of 
note for these chemicals was the possible low bias for arsenic indicated by low spike recoveries in six 
samples from reach LA-5 (see Appendix C). All arsenic sample results were qualified as UJ, and the 
maximum detection limit was less than 50% of the background value, which suggests that any correction 
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inductively coupled plasma mass spectroscopy (ICPMS) analytical method with total sample dissolution 
preparation, which is the analytical/preparation method used to determine the total uranium background 
value. Uranium sample results were also analyzed by ICPMS but were prepared by Environmental 
Protection Agency (EPA) Method 3050A, which is comparable to the preparation method used to derive 
the uranium background value. 

Of 27 inorganic chemicals, 25 were detected in at least one sample collected from lower Los Alamos 
Canyon sediment. Antimony and thallium were not detected in any sample. The detection limit for most 
antimony sample results exceeded the background value. Two nondetected thallium sample results were 
greater than the background value. Detection limits for some of the cadmium and selenium analyses were 
also greater than the background values. Tables 3.1-2 and 3.1-3 present the concentration range and 
frequency of results above the background values for the 25 detected inorganic chemicals and the two 
nondetected inorganic chemicals for reaches LA-4 and LA-5, respectively. 

TABLE 3.1-2 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH LA-4 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkg)" (mglkg) (mglkg) Background Valueb 

Aluminum 12 12 999 to 5480 5480 15400 0/12 

Antimony 12 0 (0.7] to [5.3] NDC 0.83 9/12 DL a>BV" 

Arsenic 12 12 0.5 to 2.9 2.9 3.98 0/12 

Barium 12 12 14 to 104 104 127 0/12 

Beryllium 12 5 [0.39] to [1.3] 0.6 1.31 0/5, on DL>BV 

Cadmium 12 1 (0.04] to (0.53] 0.07 0.4 0/1, 7/11 DL>BV 

Calcium 12 12 597 to 7410 7410 4420 2112 

Chromium, total 12 10 [1.7]to5.3 5.3 10.5 0/10, 0/2 DL>BV 

Cobalt 12 12 0.96 to 4.4 4.4 4.73 0/12 

Copper 12 12 2.5 to 10.8 10.8 11.2 0/12 

Iron 12 12 3030to 7530 7530 13800 0/12 

Lead 12 12 4.2 to 31.6 31.6 19.7 2112 

Magnesium 12 12 316 to 1940 1940 2370 0/12 

Manganese 12 -f2···· 129 to 364 364 543 0/12 

Mercury 12 7 [0.011] to 0.04 0.04 0.1 on, 0/5 DL>BV 

Nickel 12 11 [1.6]to7.1 7.1 9.38 0/11, 0/1 DL>BV 

Potassium 12 12 256 to 1860 1860 2690 0/12 

Selenium 12 0 [0.18] to (0.83] ND 0.3 5/12 DL>BV 

Silver 12 1 [0.14] to 0.64 0.64 1 0/1, 0/11 DL>BV 

Sodium 12 12 57.1 to 777 777 1470 0/12 

Thallium 12 0 [0.18] to (0.88] ND 0.73 2112 DL>BV 

Vanadium 12 11 3.5to13.1 13.1 19.7 0/11, 0/1 DL>BV 

Zinc 12 12 14.1 to 35.6 35.6 60.2 0/12 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 
e. BV = background value 
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Analytical Results and Data Review Section 3.0 

include the magnitude of contaminant concentrations relative to background values (or detection limits for 
organic chemicals), the correlation of contaminant concentrations both between reaches and within 

reaches, and potential quality control (QC) problems with the laboratory analyses. 

3.1.1 Inorganic Chemical Comparison with Background 

Inorganic chemicals on the TAL were analyzed for in 19 sediment samples collected from both lower Los 
Alamos Canyon reaches. Analysis for four other inorganic chemicals was also requested in a subset of 
samples. Boron, total cyanide, titanium, uranium, and total uranium were requested for seven samples 
from reach LA-5. Inorganic chemical sample results were compared with the sediment background values 
that are presented in "Inorganic and Radionuclide Background Data for Soils, Canyons Sediments, and 
Bandelier Tuff at LANL" (Ryti et al. 1998, 58093). 

As detailed in Appendix C, most of the QC problems associated with this data set were caused by the 
detection of inorganic chemicals in method blanks and high or low recoveries in the matrix spike samples. 
Other problems included finding unacceptably high or low laboratory duplicate results or large differences 
(> 1 0%) between serial dilutions required for certain analytes analyzed by the inductively coupled plasma 
(ICP) technique. Blank contamination is a QC indicator of possible positive bias in sample results. Thus, 
reported concentrations for samples with blank contamination could be overestimates of the actual 
environmental concentrations. Matrix spike samples are used to assess the quality of the sample 
digestion, extraction, and analysis procedures. A low recovery suggests that there was either incomplete 
recovery of an analyte in these procedures or sample heterogeneity. A high recovery indicates either 
sample heterogeneity or a matrix interference. One of the reasons for the repeated difficulties in the 
recoveries is the heterogeneous nature of many sediment samples. Also, for several of the analytes there 
were interferences in the ICP technique, which can also cause problems with the reported recoveries. 

Data qualifications due to blank contamination were noted for six inorganic chemicals in a subset of the 
samples: arsenic (seven samples), beryllium (two samples), chromium (two samples), nickel (one 
sample), selenium (four samples), and titanium (four samples). Matrix spike duplicate recovery problems 
were noted for arsenic (six samples) and selenium (seven samples). Exceptionally low matrix spike 
recoveries were noted for antimony in request number (AN) 2252 (seven samples); therefore, these data 
were rejected. This QC problem has eliminated all antimony results for reach LA-5. Appendix C also 
shows that some laboratory duplicate measurements are out of the ±35% control window for seven 
sample results of the following_analytes: aluminum,-chromium, lead, sodium, and titanium. These 
problems are not considered to be serious and probably reflect the heterogeneous nature of the sediment 
samples. Also, ICP serial dilution problems were associated with five sample results for potassium and 
sodium. In summary, most of the QC problems associated these data are not expected to impact the 
identification of chemicals of potential concern (COPCs) except for the rejected antimony sample results. 

The analytical methods for the inorganic chemicals are comparable to those used to generate the 
Laboratory background data, except antimony. Some of the lower Los Alamos Canyon antimony data 
were generated by inductively coupled plasma emission spectroscopy (ICPES), which results in a 
detection limit above what is typically found in background soils. Because the lower Los Alamos Canyon 
antimony data were generated by ICPES, the antimony detection limits for these samples are elevated 

above the background value. 

Because the Laboratory background data contain values for both "uranium" and "total uranium," the 
uranium sample preparation and analysis methods must be reviewed to identify the appropriate uranium 
background data. Total uranium results for lower Los Alamos Canyon samples were analyzed by the 
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Section 3.0 Analytical Results and Data Review 

3.0 ANALYTICAL RESULTS AND DATA REVIEW 

3.1 Data Review 

Sediment samples collected in the lower Los Alamos Canyon reaches included samples for full-suite, 
limited-suite, and key contaminant analyses. The samples were collected following the technical 
approach presented in Chapter 5 of the work plan (LANL 1995, 50290). Samples were collected to 
represent specific geomorphic units and sediment facies within each reach. The variability within and 
among these geomorphic units and sediment facies is a key variable to assess and will be considered in 
Sections 3.2 and 3.3. The number of samples varies among classes of analytes. The number of samples 
analyzed for organic chemicals, inorganic chemicals (target analyte list [TAL] metals with a subset of 
samples analyzed for total cyanide, boron, titanium, uranium, and total uranium), and radionuclides is 
presented in Table 3.1-1. Full-suite analyses were obtained for seven samples in reach LA-5. The full
suite analytes included semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs) and 
pesticides, americium-241 by alpha spectroscopy, tritium, isotopic plutonium, cesium-137 and other 
radionuclides in the gamma spectroscopy suite, isotopic uranium, isotopic thorium, strontium-90, gross 
alpha/beta radiation, and gross gamma radiation. Plutonium-239,240 was chosen as a key contaminant in 
both reaches LA-4 and LA-5, and isotopic plutonium analyses were obtained from every sampled 
sediment layer (110 total analyses). Cesium-137 was chosen as a key contaminant in LA-4 and was part 
of the limited-suite in LA-S; americium-241, cesium-137, and other radionuclides in the gamma 
spectroscopy suite were obtained from all sampled layers in LA-4 and from a subset of the LA-5 layers 
(87 total analyses). The following analytes were included in both limited-suite and full-suite analyses: 
strontium-90 (28 total analyses), inorganic chemicals that are on the TAL (19 total analyses), and PCBs 
and pesticides (14 total analyses). 

TABLE 3.1-1 

NUMBER OF SAMPLES ANALYZED BY SUITE 

Reach 

Analytical Suite LA-4 LA-5 Total 

Pesticides and PCBs 7 7 14 

SVOCs 0 7 7 

Inorganic chemicals (TAL) 12 7 19 

Boron, total cyanide, titanium 0 7 7 

Uranium, total uranium 0 7 7 

Americium-241 (by alpha spectroscopy) 0 7 7 

Gross alpha and beta radiation 0 7 7 

Gross gamma radiation 0 7 7 

Gamma-spectroscopy radionuclides 77 10 87 

Tritium 0 7 7 

Isotopic plutonium 78 32 110 

Isotopic thorium 0 7 7 

Isotopic uranium 0 7 7 

Strontium-90 21 7 28 

The objective of this data review is to determine which analytes should be retained for further assessment 
or eliminated before calculating human health and ecological risk. Considerations in these assessments 
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Field Investigations Section 2.0 

Active post-1942 floodplains (f1) average 52 m wide in reach LA-5, and potentially active floodplains (f2) 
average 15 m wide. The distinction between the f1 and the f2 units is made based on analytical data on 
plutonium concentrations, with the f1 unit containing plutonium-239,240 above the background value and 
the f2 unit containing plutonium that is close to the background value. The f1 unit in LA-5 averages 
approximately 1.5 m above the active channel and is capped by an average of 0.2 m or less of overbank 
sediments dominated by very fine sand. This average is based on measurements made at sample sites 
and, because sample site selection was generally biased to areas close to the channel where post-1942 
sediment could be relatively thick, these measurements probably provide a conservative overestimate of 
average thickness. The f2 unit is slightly higher than f1 relative to the active channel, and is probably 
capped by 0.1 m or less of post-1942 overbank sediment. 

2.3.2.2 Radiological Characteristics 

Field measurements of gross alpha, beta, and gamma radiation in reach LA-5 indicated that levels of all 
radionuclides were not high enough to allow contaminated areas to be distinguished from background 
radiation; therefore, these measurements were not used in the geomorphic mapping or to help select 
sample sites after the first sampling event. A summary of the field radiation measurements and maps 
showing measurement locations are presented in Appendix B-4.0. 

2.3.2.3 Geomorphic History 

Since 1942 geomorphic processes within reach LA-5 have included significant changes in both the elevation 
of the stream bed and the horizontal position of the channel. Aerial photographs taken in 1935 and 1954 
show that during that period the channel was braided in the west part of LA-5, represented by the c3 unit 
(Figure 2.3-5), and that subsequently one branch of the channel was abandoned. The c3 channel depos\ts in 
this area occur up to 1.5 m above the present channel (Figure 2.3-6), indicating channel incision since that 
time. The nature of these channel changes is similar to what is documented in lower Pueblo Canyon, where 
channel aggradation was followed by channel incision over a period of decades (Reneau et al. 1998, 59159). 
The channel changes in Pueblo Canyon are believed to have resulted from large variations in the supply of 
sediment from upstream reaches, and the channel changes in LA-5 may have similar causes. 

The c2 unit in reach LA-5 also records channel incision and includes a braided channel that was 
abandoned in the central part of the reach (near sample location LA-0084; Figures 2.3-5 and 2.3-6). The 
c2 channel in this area was abandoned before 1969, and approximately 1 m of incision has occurred 
since that time. 

Channel changes downstream closer to the Rio Grande have been strongly influenced by engineering 
activities that have diverted the channel. In the area near well LLA0-4 (Figure 2.3-5), the channel had 
been impinging on the highway at the outside of a bend, and a new channel was apparently excavated to 
the southwest through a former floodplain surface to protect the highway. Farther downstream a large 
berm was apparently constructed to prevent the channel from impinging on the supports for Otowi Bridge 
during floods, confining the channel and forcing it to enter the Rio Grande downstream (Figure 2.3-5). 

These changes in channel location since 1942 have influenced the pattern of sediment deposition in reach 
LA-5. Floodplains near the abandoned c3 channels should have experienced the most significant deposition 
of relatively fine-grained overbank facies sediment when these channels were active, and deposition would 
probably decrease after channel incision because there would be less frequent overtopping of these 
surfaces during floods. Similarly floodplain areas near abandoned c2 channels would likely have 
experienced the most frequent inundation by floods with associated sediment deposition when these 
channels were active. The engineered channel diversions closer to the Rio Grande may also have helped 
keep floods confined and reduced the deposition of overbank sediment on adjacent surfaces in these areas. 
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Average Unit Unit Unit 
Height above Area Width 

Unit Channel (m} (m2) (m)* 

c1 0 48795 35 

c2 1.0 22394 16 

c3 1.3 46441 33 

f1 1.5 73888 52 

f2 1.6 21800 15 

*Average unit width uses a length of 1.41 km for LA-5. 
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TABLE 2.3-2 

GEOMORPHIC MAPPING UNITS IN REACH LA-5 

Estimated 
Average Typical Median Typical 

Sediment Thickness Particle Size Class Soil 
Facies (m) (<2 mm fraction) Texture 

Channel 1.0 Coarse sand Gravelly sand 

Overbank 0.15 Fine sand Loamy sand 

Channel 1.0 Coarse sand Gravelly sand 

Overbank 0.1 Fine sand Loamy sand 

Channel 0.5 Coarse sand Gravelly sand 

Overbank 0.2 Very fine sand Sandy loam 

Overbank 0.1 Very fine sand Sandy loam 

Notes 

Active channel and adjacent bars from 
1990s 

Younger abandoned post-1942 
channel 
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Active floodplain 

Potentially active floodplain 
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Section 2.0 Field Investigations 
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Field lnvestigations Section 2.0 

samples from the c2 and c3 units, as discussed further in Section 3.3. Specifically, the ratios of 
americium-241 to both cesium-137 and plutonium-239,240 in typical c2 and c3 overbank facies sediment 
indicate that these sediments were deposited after 1968 when the discharge of americium-241 from the 
21-011 (k) outfall at TA-21 into DP Canyon increased. The most important unit for the storage of overbank 
sediment in both subreaches is the c3 unit, which contains an estimated 40 to 50% of the volume of 
overbank sediment in the subreaches. It is notable that large basalt boulders are common in this unit, 
which should help impede lateral erosion during floods, and an unknown part of the overbank sediment 
deposited in the c3 unit may have residence times exceeding 50 years. 

Approximately 30 to 35% of the overbank sediment in both reaches LA-4 West and LA-4 East is 
estimated to be stored on floodplain surfaces that have average residence times of greater than 50 years 
and are less susceptible to remobilization by bank erosion during floods. In particular, the highest 
concentrations of plutonium-239,240 in LA-4 are found in the f1 b unit of LA-4 West, which is relatively far 
from the active channel where the potential for remobilization is relatively low (Figures 2.3-1 and 2.3-3). 
Comparison of the concentrations of plutonium-239,240 in the uppermost f1 b sediments with dated 
sediment in lower Pueblo Canyon suggests that the last flood to overtop these surfaces occurred 
sometime between 1945 and 1965, as discussed in Section 3.3. The floodplain areas are most likely to 
be subjected to occasional overtopping during large floods, resulting in the deposition of additional fine
grained sediment, although floods of this size may be relatively infrequent. 

2.3.2 Reach LA·5 

2.3.2.1 Physical Characteristics 

Reach LA-S is in a part of lower Los Alamos Canyon where the canyon floor is exceptionally broad, and 
the area that has been impacted by post-1942 floods has an average width of approximately 150m. The 
areal distribution of the geomorphic units in the sampled reach is shown on Figures 2.1-2 and 2.3-5, and 
topographic relations are illustrated in the cross sections of Figure 2.3-6. Geomorphic units between the 
sampled reach and the confluence with Guaje Canyon are shown in Appendix 8-4.0. Physical 
characteristics of the geomorphic units in LA-S are summarized in Table 2.3-2. Data on particle size are 
presented in Tables 83-2 and 83-4. 

The c1 unit in reach LA-S averages 35 m wide and includes areas that apparently comprised the active 
channel-in 1991, when the latest high-resolution aerial photographs were taken, although the stream 
channel during this investigation (1996 to 1998) occupies only part of this area. The remainder of the c1 
unit generally includes sand or gravel bars that are within 0.5 m of the main channel and that have 
become partially vegetated since 1991. Sediment in the entire area of the c1 unit is dominated by coarse 
sand and gravel. 

The c1 unit in reach LA-S is usually bordered by large abandoned post-1942 channel units, c2 and c3, 
although these units also include areas separated from the active channel by floodplain units that formerly 
constituted part of a braided channel system. The younger c2 unit averages 16 m wide and has an 
average height of approximately 1.0 m above the channel (Table 2.3-2). The c2 unit is capped by an 
average of approximately 0.15 m of relatively fine-grained overbank sediment dominated by fine sand, 
which overlies coarse sand and gravel. The c3 unit averages 33 m wide and has an average height of 
approximately 1.3 m above the channel. The c3 unit is capped by an average of approximately 0.1 m of. 
relatively fine-grained overbank sediment dominated by fine sand, which also overlies coarse sand and 
gravel. The c3 unit includes areas occupied by the active channel during the earliest part of Laboratory 
operations, as shown by examination of 1935 and 1954 aerial photographs. 
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Section 2.0 Field Investigations 

Active post-1942 floodplains (f1 and f1b) average 7.2 m wide in reach LA-4 West and 5.9 m wide in reach 
LA-4 East. In LA-4 West the floodplain is subdivided using analytical data on plutonium concentrations 
into a typical f1 unit, which occurs close to the channel and has relatively low concentrations of plutonium, 
and an f1 b unit, which occurs farther away from the channel and has higher concentrations of plutonium. 
The f1 unit in LA-4 West averages 1.1 m above the active channel and is capped by an average of 0.3 m 
of overbank sediments dominated by fine sand and 0.05 m of channel facies sediment dominated by 
coarse sand and gravel (Table 2.3-1). The f1b unit in LA-4 West is restricted to the western part of this 
subreach and averages approximately 1.3 m above the channel; it is capped by an average of 0.17 m of 
overbank facies sediment dominated by very fine sand and 0.05 m of channel facies sediment dominated 
by coarse sand and gravel. The f1 unit in LA-4 East has an average height of 1.3 m and is capped by an 
average of 0.2 m of overbank facies sediment dominated by fine sand. Areas mapped as potentially 
active floodplains (f2) occur only in LA-4 West and are small, with an average width of only 0.5 m. These 
areas either have not been inundated by post-1942 floods or were only briefly inundated, experiencing 
little post-1942 sediment deposition. 

2.3.1.2 Radiological Characteristics 

Field measurements of gross gamma radiation in reach LA-4 initially suggested that there were variations 
in radiation that were related to levels of cesium-137 in post-1942 sediment deposits. However, analytical 
results from sediment samples collected in the first sampling event indicated that there was no relation 
between these field measurements and cesium-137 concentrations and that instead the variability in 
measured radiation was the result of background variability. Therefore, these measurements were not 
relied on for the geomorphic mapping or to help select sample sites in the second sampling event. A 
summary of the gross gamma radiation measurements and maps showing measurement locations are 
presented in Appendix 8-4.0. 

2.3.1.3 Geomorphic History 

Geomorphic processes within reach LA-4 since 1942 have included the lateral migration of the active 
channel within an area that averages approximately 1 0 m wide, represented by the width of the c1, c2, 
and c3 units, and the occasional overtopping of higher pre-1943 surfaces during floods. Some vertical 
changes in the elevation of the stream bed have occurred locally in LA-4, resulting in young (post-1942) 
overbank facies sediments in some places occurring below the elevation of the present channel and 
channel gravels occurring up to 1.{) m above the present channel. The largest vertical changes in channel 
elevation are recorded by layers of coarse sand and gravel on floodplains in the western part of LA-4 
West that probably record local aggradation during multiple floods. This is in the area where the stream 
channel emerges from a steep and rocky reach incised into basalt and extends downstream from the 
confluence of Pueblo Canyon and Los Alamos Canyon; in this area the stream gradient decreases, and 
floods would have an opportunity to spread laterally. These geometric changes would result in a decrease 
in flood velocity and enhance the deposition of sediment, and the gravelly layers on the floodplains 
probably represent the local aggradation of the stream bed associated with the dissipation of energy by 
floods in this area. 

The post-1942 overbank facies sediment and associated contaminants present within reach LA-4 are 
stored within both the c2 and c3 units relatively close to the active channel and the f1 and f1 b units farther 
away from the channel. Most of the overbank sediment in both subreaches is contained within the c2 and 
c3 units where it is particularly susceptible to remobilization by lateral bank erosion during floods; the 
average residence time for sediment at these sites is probably less than 50 years and may be less than 
30 years. This conclusion is based on evidence for sediment age provided by isotopic ratios in sediment 
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TABLE 2.3-1 

GEOMORPHIC MAPPING UNITS IN REACH LA-4 

~-------

Estimated Typical Median 
Average Unit Average Estimated Particle Size 
Height above Unit Unit Average Class 

Channel Area Width• Sediment Thickness (<2mm Typical Soil 
Subreach Unit (m) (m2) (m) Facies (m) fraction) Texture Notes 

LA-4 West c1 0.25 2467 3.9 Overbank 0.12±0.10 Fine sand Sandy loam Active channel 

0 0.8 Channel 0.5 Coarse sand Gravelly sand 

c2 0.6 944 1.8 Overbank 0.24 ± 0.21 Very fine sand Sandy loam Younger abandoned post-1942 
channel 

Channel 0.5 Coarse sand Gravelly sand 

c3 0.9 1961 3.8 Overbank 0.51 ± 0.26 Fine sand Sandy loam Older abandoned post-1942 
channel 

Channel 0.5 Coarse sand Gravelly sand 

f1 1.1 2146 4.1 Overbank 0.29 ± 0.20 Fine sand Sandy loam Active floodplain 

Channel 0.05 Coarse sand Gravelly sand 

f1b 1.3 1624 3.1 Overbank 0.17 ± 0.14 Very fine sand Sandy loam Floodplain with highest 
plutonium concentrations 

Channel 0.05 Coarse sand Gravelly sand 

f2 1.6 244 0.5 Overbank 0.05 Coarse silt Loam Potentially active floodplain 

LA-4 East c1 0.25 988 2.6 Overbank 0.11 ± 0.10 Fine sand Sandy loam active channel 

0 0.8 Channel 0.5 Coarse sand Gravelly sand 

c2 0.6 856 3.0 Overbank 0.13±0.12 Very fine sand Sandy loam Younger abandoned post-1942 
channel 

Channel 0.5 Coarse sand Gravelly sand 

c3 1.0 1164 4.0 Overbank 0.48 ±0.23 Fine sand Sandy loam Older abandoned post-1942 
channel 

Channel 0.5 Coarse sand 
~ 

Gravelly sand 

f1 1.3 1701 5.9 Overbank 0.20 ± 0.13 Fine sand Sandy loam Active floodplain 

• Average unit width uses lengths of 520 m for LA-4 West and 290 m for LA-4 East. The portion of the c1 unit that Included the active channel In 1997 Is based on direct field 
measurements and not on a mapped area. 
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contaminants were very low, instead it was decided to focus sampling on reducing uncertainties in the 
horizontal and vertical extent of contamination. 

In all reaches a series of samples were also collected for limited-suite analyses, including analytes 
measured above background values in the full-suite analyses in upstream reaches in lower Los Alamos 
Canyon and Pueblo Canyon. The limited suite included metals, polychlorinated biphenyls (PC8s) and 
pesticides, and select radionuclides; it is discussed in Section 3.0. A primary goal of these limited-suite 
analyses was to evaluate to what degree concentrations of cesium and plutonium were correlated with 
concentrations of the other analytes and hence to what degree they are collocated within the same 
sediment deposits. Sample collection for limited-suite analyses in LA-4 included sample intervals that had 
yielded the highest cesium or plutonium concentration in the initial sampling event as well as intervals 
with more representative concentration and including the range of geomorphic units and sediment facies 
that had been identified. 

2.3 Results 

2.3.1 Reach LA-4 

2.3.1.1 Physical Characteristics 

Reach LA-4 is in a part of lower Los Alamos Canyon with a narrow, bouldery canyon floor. The area that 
has been impacted by post-1942 floods averages approximately 18 m wide in LA-4 West and 16 m wide 
in LA-4 East. The areal distribution of the geomorphic units is shown on Figures 2.1-1 and 2.1-2 and 
Figures 2.3-1 and 2.3-2, and topographic relations are illustrated in the cross sections of Figures 2.3-3 
and 2.3-4. Physical characteristics of the geomorphic units in LA-4 are summarized in Table 2.3-1. Data 
on particle size and unit thickness are presented in Table 83-1, Table 83-3, and Figures 82-1 through 
82-3. 

The c1 unit averages 4.7 m wide in reach LA-4 West and 3.4 m wide in reach LA-4 East; it includes an 
active channel that is too narrow to map at a reasonable scale and adjacent low areas that are typically 
grassy and contain interstratified channel facies· and overbank facies sediment. These adjacent low 
surfaces look like part of the active channel on the 1991 aerial photographs and are inferred to have been 
inundated during 1 991 floods. The area comprising the active channel in 1997 averages only 0.8 m wide 
in both subreaches -and has a bed composed of coarse sand and gravel. The adjacent low surfaces 
average 3.9 m wide in LA-4 West and 2.6 m in LA-4 East and have average heights of approximately 
0.25 m (Table 2.3-1 ). The entire area of the c1 unit includes an average of 1 1 to 12 em of relatively fine
grained overbank facies sediment dominated by fine sand, although approximately 30 to 35% of the total 
c1 area is composed of either the active channel or boulders. 

The c1 unit is usually bordered by abandoned post-1942 channel units (c2, c3) that average 
approximately 5.5 to 7 m in combined width and have average heights of 0.6 to 1.0 m above the channel 
(Table 2.3-1). The c2 and c3 units are usually capped by an average of approximately 0.1 to 0.5 m of 
relatively fine-grained overbank sediments dominated by fine to very fine sand. In both reaches LA-4 
West and LA-4 East the overbank facies sediment on the c3 unit is thicker than on the c2 unit. 
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Alamos Canyon in 1996 and 1997 (Reneau et al. 1998, 59160), gross gamma radiation measurements 
were found to be very useful in defining variations in the concentrations of cesium-137, and the initial field 
investigations in LA-4 in 1997 included extensive fixed-point gross gamma radiation measurements at 
1 03 surface locations and in 48 depth profiles. However, subsequent laboratory analyses indicated that 
the concentrations of cesium-137 were too low in LA-4 to allow effective use of these methods, and the 
field measurements may have indicated only background variations in gamma radiation. Because of this, 
the field measurements are not discussed in the body of this report, although methods and results for all 
the field instruments are presented in Appendix B-4.0. 

2.2.4 Sediment Sampling and Preliminary Data Evaluation 

Sediment sampling in this investigation followed a phased approach that included a combination of 
sampling for ''full-suite," "limited-suite," and "key contaminant" analyses. Preliminary evaluation of data 
after each sampling phase was performed to help identify uncertainties and to focus subsequent sample 
collection and analysis. The primary goals and other information about each sampling event are 
summarized in Appendix B-5.0. 

Full-suite analyses were obtained on samples from reach LA-5 after the field radiological surveys, with 
the goal of identifying all analytes that were present above background values and determining the 
primary risk drivers. The specific sample sites and sample depths included intervals with the highest field 
radiological measurements as well as intervals with relatively low radiation. The sample sites also 
included representative fine-grained and coarse-grained sediment deposits from the range of geomorphic 
units. The full-suite analyses included a series of inorganic chemicals, organic chemicals, and 
radionuclides and are listed in Section 3.1 and Appendix C. Full-suite analyses were also obtained from 
sampling reaches in both Pueblo Canyon and Los Alamos Canyon upstream of the Laboratory boundary 
to determine which analytes were present above background values in these reaches and to help focus 
analyses in LA-4 (Reneau et al. 1998, 59159; Reneau et al. 1998, 59160). 

Subsequent sampling phases in both reaches LA-4 and LA-5 were primarily focused on key contaminants 
that were used to define the horizontal and vertical variations in contaminant levels. Cesium-137 and 
plutonium-239,240 were selected as key contaminants for LA-4 because preliminary risk assessments 
using data from upstream reaches indicated that these radionuclides were the primary risk drivers in 
upper Los Alamos Canyon and Pueblo Canyon. Plutonium-239,240 was selected as a key contaminant in 
LA-5 because it was the only-analyte in this reach that was found above background values in multiple 
samples in the full-suite analyses. Specific sample sites in each sampling event were selected to reduce 
uncertainties in the horizontal and vertical extent of contamination, the average and range of contaminant 
concentrations in each unit, the inventory of the key contaminants, and controls on their distribution (e.g., 
effects of sediment age and sediment particle size). 

To most effectively reduce the uncertainty in total radionuclide inventory in reach LA-4, a stratified 
random sample allocation process was applied in the second sampling event (using calculations based 
on equation 5.10 in Gilbert 1987, 56179). To evaluate uncertainty in this sample allocation process, 
Monte Carlo calculations were performed using the Crystal Ball version 4 add-in to Microsoft Excel 
software. These calculations used available data on the area, thickness, and radionuclide concentration 
in each geomorphic unit and sediment facies to help determine the number of samples to be collected 
from each unit and each facies. For example, a unit with a relatively large volume of post-1942 sediment, 
high radionuclide concentrations, and/or high variability in radionuclide concentration would be assigned 
more samples than a similar unit with small volume, low concentrations, and/or low variability in 
radionuclide concentration. This process was not applied in LA-5 because the concentrations of all 
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nomenclature, "Q" indicates deposits from the Quaternary period. "Qal" refers to active channel alluvium 
in tributary drainages. "Qc" refers to colluvium. "Of refers to pre-1943 stream terraces that have not been 
inundated by post-1942 floods. "Of" refers to fans from tributary drainages. "Qis" refers to large-scale 
landslides. Bedrock geologic units are also shown in some areas. 

2.2.2 Physical Characterization of Young Sediments 

Physical characterization of the geomorphic units included measurements of the thickness of post-1942 
sediments, general field descriptions of particle size, and laboratory particle size analysis for samples 
submitted for standard chemical and/or radiological analyses. The determination of unit thicknesses used 
a variety of approaches, including identifying the depth at which the bases of trees are buried by 
sediment, recognizing buried soil horizons, and searching for the presence of man-made material that 
indicates a post-1942 age. Cesium and plutonium analyses were also used at some sites to directly 
determine the thickness (i.e., vertical extent) of contaminated sediment and provide supporting evidence 
for the inferred thickness of post-·1942 sediment, although in some areas these radionuclides may extend 
into pre-1943 sediment because of vertical translocation. A few trees were cored for dendrochronologic 
analysis (tree-ring dating) to provide improved age estimates for specific sediment deposits (see Stokes 
and Smiley 1968, 57644, for a discussion of tree-ring dating methods). Additional details of the methods 
and results of the physical characterization of post-1942 sediment in the lower Los Alamos Canyon 
reaches are presented in Appendix B. 

An important distinction within the post-1942 sediments involves general particle size variations because 
contaminant concentrations tend to be higher in finer-grained sediments of a given age. Field 
measurements focused on differentiating "overbank facies" and "channel facies" sediments, which are 
similar to the "top stratum" and "bottom stratum" of Brakenridge ( 1988, 57640}. As used in this report, 
"overbank facies" refers to sediment generally transported as suspended load during floods, which are 
commonly deposited on floodplains from water that overtops stream banks, and "channel facies" refers to 
sediment generally transported as bed load and deposited along the main stream channel. Overbank 
facies sediment has typical median particle size of silt to fine sand, and channel facies sediment has 
typical median particle size of coarse or very coarse sand; medium sands could be assigned to either 
facies, depending on the stratigraphic context. These facies are not restricted to specific geomorphic 
units; overbank facies sediment typically forms upper layers on floodplains and abandoned channel units 
and can also be found as thin layers along active channels, and channel facies sediment can be 
deposited on floodplaJils during large floods and associated with channel aggradation. It should also be 
stressed that these distinctions are somewhat arbitrary, with gradations commonly occurring. 
Nevertheless, they form an important basis for differentiating sediment deposits of similar age that may 
have much different levels of contamination. 

2.2.3 Radiological Field Measurements 

The initial geomorphic mapping in reach LA-5 in 1996 was followed by use of a series of field instruments 
to define differences in alpha, beta, and gamma radiation among the geomorphic units and to focus 
subsequent sampling. Extensive low-resolution gross gamma radiation walkover surveys were followed 
by higher resolution "fixed-point" alpha, beta, and gamma radiation measurements at selected field 
locations. A subset of the fixed-point locations was selected for in situ gamma spectroscopy 
measurements. These measurements were made during a pilot study phase of investigation when the 
utility of different field methods was being evaluated. Because of the relatively low concentrations of 
radiological contaminants in LA-5, these methods were not found to be useful in differentiating 
geomorphic units with different levels of contamination in that reach. During investigations in upper Los 
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Mapping in reach LA-5 was at a scale of 1 :4800 and used high-resolution 1 :4800 orthophotographs that 
were prepared from 1991 aerial photographs. Initial mapping in reach LA-4 also used these 

orthophotographs, but the geomorphic units in LA-4 are too narrow to allow adequate mapping using 
aerial photographs. Instead subsequent mapping in LA-4 was at a scale of 1 :200 and involved measuring 
distances along the channel from reference points that could be recognized on the orthophotographs and 
frequently measuring unit width. Boundaries between geomorphic units were typically defined on the 
basis of topographic breaks, vegetation changes, and/or changes in surface sediments, although 
boundaries are more approximate in some areas with thick vegetation. Examination of sequential aerial 
photographs dating back to 1935 were used in reach LA-5 to determine which areas were occupied by 
the stream channel in the early post-1942 period. In reach LA-4 an attempt was made to partially 
subdivide geomorphic units on the basis of field measurements of gross gamma radiation, but it was 
found that concentrations of cesium-137 were too low, and these measurements were not reliable. 

Geomorphic mapping was iterative, and the maps were revised after each phase of investigation in each 
reach. For example, in reach LA-4 West analytical results identified some floodplain areas away from the 
active channel as having concentrations of plutonium-239,240 that were higher than adjacent areas, and 
these areas were broken out as a separate geomorphic unit (unit f1 b). In addition, geodetic surveying of 
sample locations after each sampling event often led to map revisions so that the surveyed sample 
locations were within the appropriate geomorphic unit (e.g., the surveyed location of a sample site on a 
stream bank could plot within the active channel as depicted on a preliminary geomorphic map because 
of small inaccuracies in unit boundaries). Refining of the conceptual model during the investigations also 
resulted in reexamination of previous map assignments and additional revisions to the maps. 

2.2.1.1 Geomorphic Unit Nomenclature 

The nomenclature used for geomorphic units is consistent among reaches and subreaches whenever 
possible, although complete consistency was not possible. The following general convention was used for 
naming units. 

The designation "c" refers to post-1942 channel units, which are areas occupied by the main stream 
channel or experiencing significant deposition of coarse-grained channel sediments sometime in the post-
1942 period; "c1" is the presently active channel, "c2" is the youngest recognized abandoned channel unit 
in each reach, and "c3" includes older abandoned channel units. Available data did not allow each named 
unit to be the same age in every reach, and a direct correlation of units between reaches is"1'!ot possible. 
For example, comparison of isotopic ratios in sediment samples from the c3 unit in LA-4 with samples of 
known age upstream in LA-2 East indicates that the c3 unit contains sediment that was largely deposited 
after 1968. In contrast, examination of aerial photographs indicates that the c3 unit in LA-5 may have 
been largely deposited during the 1950s or earlier. 

The designation "f' refers to floodplain areas that were or may have been inundated by overbank 
floodwaters since 1942 but that were not occupied by the main stream channel; "11" indicates areas that 
were probably inundated by floods during this period, as shown by geomorphic evidence and/or analytical 
data; ''f2" indicates areas that were possibly subjected to minor inundation but where the evidence is 
generally inconclusive. If f2 surfaces were inundated by post-1942 floods, the thickness of post-1942 
sediment would be small. The designation ''f1 b" is used for a floodplain area in LA-4 West with 
concentrations of plutonium-239,240 higher than adjacent areas. 

Other designations on the geomorphic maps delineate various areas that have not been directly impacted 
by post-1942 floods downstream of potential contaminant sources. Following standard geologic 
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2.0 FIELD INVESTIGATIONS 

2.1 Introduction to Reaches 

The initial locations of the lower Los Alamos Canyon reaches were selected to address a variety of goals, 
including identifying variations in contaminant concentration, contaminant inventory, and risk along the 
length of lower Los Alamos Canyon and improving the understanding of transport processes (LANL 1995, 
50290). Each reach was intended to be long enough to capture local variations in contaminant 
concentrations related to variations in the age, thickness, and particle size of young (post-1942) sediment 
deposits but short enough that the effects of downstream dilution of contaminants were minimized. During 
field work, the geographic boundaries of the reaches were finalized, including the addition of subreaches 
in LA-4 to better define geographic variations in contamination. The locations of the reaches and the 
topography of lower Los Alamos Canyon are shown in Figures 1.1-2, 2.1-1, and 2.1-2. The general 
nomenclature for the geomorphic units used in this report is discussed in Section 2.2.1.1, and the specific 
units in each reach are discussed in Section 2.3. Geographic characteristics of these reaches are briefly 
summarized below. 

Reach LA-4 is located between the confluences of Los Alamos Canyon with Pueblo Canyon and Bayo 
Canyon, and two subreaches were defined for geomorphic characterization and sediment sampling 
(Figures 1.1-2 and 2.1-1 ). Reach LA-4 West is located a short distance downstream from where Los 
Alamos Canyon emerges from a steep rocky area in basalt. This is the first area where significant 
sediment deposition can occur downstream from the confluence of Los Alamos Canyon and Pueblo 
Canyon, and it is immediately east of the boundary between the Laboratory and San lldefonso Pueblo. 
Several springs occur in this subreach, particularly downstream from Basalt Springs, and LA-4 West has 
a perennial stream. Many boulders occur along the channel in this subreach. Reach LA-4 East is located 
upstream from the residences at Totavi and is drier than LA-4 West; the stream is ephemeral in this 
subreach. Both subreaches have fairly narrow floodplains below higher stream terraces or colluvial 
slopes. Puye Formation bedrock is exposed along the canyon walls in both subreaches. 

Reach LA-5 is located between the confluence of Los Alamos Canyon and Guaje Canyon and the Rio 
Grande. The canyon floor is very wide in this area, including a very broad active channel and large areas 
of floodplains and post-1942 abandoned channels. The entire area downstream from Guaje Canyon was 
originally selected for geomorphic characterization and radiological field measurements, but sampling 
was later focused on the lower 1.4 km above the Rio Grande. The sampling area is designated reach 
LA-5 in this report, and the area upstream where no samples were collected is designated LA-5 West in 
the discussion of radiological field measurements in Appendix B-4.2. The stream is ephemeral in LA-5, 
and Santa Fe Group bedrock underlies the canyon walls. · 

2.2 Methods of Investigation 

2.2.1 Geomorphic Mapping 

Field investigations in each reach began by preparing a preliminary geomorphic map that focused on 
identifying young (post-1942), potentially contaminated sediment deposits and subdividing these deposits 
into geomorphic units with different age, sedimentological characteristics, and/or radiological 
characteristics. These geomorphic units delineate the horizontal extent of contamination in each reach 
and also provide grouping of areas with similar physical and/or radiological characteristics. Where 
uncertainties existed in identifying the limits of potentially contaminated sediments, boundaries were 
drawn conservatively such that the area potentially impacted by post-1942 floods was overestimated 
rather than underestimated. 
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the principal investigator for sediment characterization during the field work. Ryti was responsible for data 
review, statistical analyses, and ecological screening and was also the lead for statistical analysis during 
all phases of the field investigation. Tardiff was responsible for the human health risk assessment 
included in this report. Linn was responsible for the data validation activities included in this report. 

In addition to the authors of this report, numerous individuals contributed to this investigation. 

Paul Drakos, Danny Katzman, Eric McDonald, and Brad Wilcox contributed to the geomorphic 
characterization activities. Wilcox contributed to development of the original technical strategy in the work 
plan and to initial phases of the field investigation. McDonald contributed to initial phases of the field 
investigations, helped develop field criteria for recognizing buried soils and the thickness of post-1942 
sediment deposits, performed bulk density measurements, and was the lead for particle size analysis and 
development of a sediment background data set. Drakos and Katzman contributed to the second year of 
the field investigations, and Drakos was the lead for dendrochronological analyses. 

Linnea Wahl lead the radiological field screening activities and provided summaries of these activities. 
The gross gamma radiation walkover survey was performed by the Environmental Restoration Group 
(ERG) (Dave Hunter, Darrio Rocha, and John Taylor), and fixed-point radiological measurements were 
performed by ERG and by ERM under the direction of Wahl. Florie Caporuscio lead initial planning for the 
radiological screening activities. 

Johnnye Lewis was the lead for risk assessment during the field investigations. Ralph Perona contributed 
to risk assessment activities during both the field investigations and report preparation. Alison Dorries 
was the lead for initial development of the risk assessment approach in the work plan. 

Jeff Blossom, Marcia Jones, and Matt Rice provided geographic information system (GIS) support. Jenny 
Harris was the lead for sediment sampling. Deba Daymon was the field team manager. Gerald Martinez 
and Louis Naranjo served as liaisons with San lldefonso Pueblo. Felicia Aguilar, Candi Chroninger, and 
Robert Trujillo provided data management support. Ken Mullen provided environmental surveillance data. 
Maureen Oakes served as editor for this report; Christy Flaming was the graphic artist, and Pam Maestas 
was the compositor. Assistance in this investigation was also provided by the following individuals, 
including help with field work, data analysis, and report preparation: Larry Baker, Andy Crowder, Clint 
Daymon, Dave Frank, Rose Gallaway, John Hayes, Lorrie Houston, Andi Kron, Jared Lyman, Greg 
McDermott, Mary Mullen, Trung Nguyen, Marty Peifer, Bill Phillips, Stephanie Pratt, Carmella Romero, 
Celina Salazar, Jim Santo, Cathy Smith, Darrill Stafford, Jeff Walterscheid, and Ray Wright. 

Review comments on this report were provided by Kelly Black, Dave Broxton, Kathy Campbell, Mark 
Hooten, Danny Katzman, Brent Newman, Ralph Perona, John Smith, and Holly Wheeler-Benson. 

Finally, Will Graf provided early technical inspiration for part of the approach to geomorphic 
characterization used in this investigation; Dave Broxton provided guidance as the technical team leader 
throughout work plan preparation, field work, and report preparation; and Allyn Pratt supported all phases 
of this investigation as leader of Field Unit 4 and the Canyons Focus Area. 
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concentration and temporal and spatial trends in contaminant concentration. Section 4.3 discusses the 
fate and transport of contaminants in the sediments of Los Alamos Canyon and Pueblo Canyon, including 
processes that have redistributed contaminants since the initial releases and future remobilization and 
transport of these contaminants. 

Section 5 of this report presents preliminary assessments of potential human and ecological risk related 
to contaminants contained within the sediments of lower Los Alamos Canyon. Section 5.1 presents the 
human health risk assessment. Section 5.2 presents the ecological screening assessment. 

Section 6 of this report summarizes key conclusions of this investigation, highlights key remaining 
uncertainties, and provides recommendations concerning possible additional assessments, data 
collection, and/or remedial action. 

Section 7 presents references cited in this report. 

Appendix A presents a list of acronyms used in this report, metric to English conversions, and metric 
prefixes. 

Appendix B presents supplemental information on the characterization of geomorphic units in the lower 
Los Alamos Canyon reaches. Appendix B-1.0 discusses dendrochronological analyses (tree-ring dating). 
Appendix B-2.0 presents data on the thickness of post-1942 fine-grained overbank facies sediment in the 
different geomorphic units. Appendix B-3.0 presents data on particle size characteristics and organic 
matter content in the sediment samples. Appendix B-4.0 presents radiological field measurements, 
including discussion of instrument calibration and use. Appendix B-5.0 presents the chronology of 
sediment sampling events in the lower Los Alamos Canyon reaches and the primary goals of each 
sampling event. 

Appendix C presents the results of quality assurance (QA) and quality control (QC) activities pertaining to 
the lower Los Alamos Canyon sediment samples. Appendix C-1.0 summarizes the QA/QC activities. 
Appendix C-2.0 addresses inorganic chemical analyses. Appendix C-3.0 addresses radiochemical 
analyses. Appendix C-4.0 addresses organic chemical analyses. Appendix C-5.0 presents data qualifiers 
for the samples. 

-Appendix D presents analytical suites and results of sediment analyses in this investigation. Appendix 
D-1.0 presents target analytes and detection limits. Appendix D-2.0 presents sample request numbers 
and analytical suites for each sample. Appendix D-3.0 presents summaries of analytical results. Appendix 
D-4.0 presents analytical results for COPCs. 

Appendix E presents supplemental statistical analyses of the analytical results of this investigation. 
Appendix E-1.0 presents statistical evaluations of the inorganic chemical data. Appendix E-2.0 presents 
statistical evaluations of the radionuclide data. Appendix E-3.0 evaluates the possible collocation of 
COPCs. Appendix E-4.0 presents an analysis of QA samples and resampled layers for key radionuclides. 

Appendix F-1 .0 presents the ecological scoping checklist for the lower Los Alamos Canyon reaches. 

1.10 Acknowledgments 

The authors of this report had the following responsibilities. Reneau was responsible for documenting the 
field investigations and interpreting the analytical results in the context of the field setting ~nd was also 
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Canyon near the confluence with Pueblo Canyon to allow use of gross gamma radiation measurements 
to identify the areas with the highest levels of contamination. Therefore, sample site selection in LA-5 in 
1997 was based entirely on geomorphic criteria instead of relying on field radiological data as was 
proposed in the work plan. In addition, radiological surveys in LA-4 in 1997 were restricted to gross 
gamma radiation surveys instead of also using field measurements of alpha and beta radiation as 
specified in the work plan. In the first LA-4 sampling round, sample site selection was biased by the field 
measurements of gamma radiation, but analytical results indicated that the field instruments were largely 
or entirely recording variations in background radiation. Therefore, sample site selection in the second 
sampling round did not use the field measurements. 

Sample preparation deviated from that specified in the work plan by the decision to sieve each sample to 
remove all gravel and organic matter larger than 2 mm before analysis. The work plan had specified 
removal by hand of large stones and organic and other debris, but the technical team decided later that 
this process would not provide enough consistency in sample preparation. 

1.8 Unit Conventions 

This report uses primarily metric units of measure, although English units are used for contours on 
topographic maps, in reference to elevations derived from topographic maps, and for New Mexico State 
Plane coordinates as shown on some maps. English units are also used for radioactivity (curies [Ci] 
instead of becquerels [Bq]). Scales with both metric and English units of distance are shown on maps. 
Conversions from metric to English units are presented in Appendix A-2.0. 

1.9 Report Organization 

Section 2 of this report presents results of the field investigations of sediments in the lower Los Alamos 
Canyon reaches. Section 2.1 introduces each reach and its major geographic characteristics. Section 2.2 
describes the methods of investigation in the reaches, including geomorphic mapping, physical 
characterization of young sediments, radiological field measurements, and sediment sampling activities. 
Section 2.3 presents results of these field investigations in each reach, including physical and radiological 
characteristics of the geomorphic units and key aspects of the post-1942 geomorphic history. 

Section 3 of this report presents analytical results from sediment samples collected in the lower Los 
Alamos Canyon reaches. Section 3.1 is a data review that evaluates which radionuclides and organic and 
inorganic chemicals should be retained as chemicals of potential concern (COPCs). Section 3.2 
evaluates each COPC in the context of likely sources within the Los Alamos Canyon watershed and 
possible collocation with other COPCs. Section 3.3 presents a detailed evaluation of radionuclide data 
from sediment samples collected in each reach, focused on cesium-137 and plutonium-239,240, which 
were selected as key contaminants in this investigation. Included in Section 3.3 are discussions of 
variations in radionuclide concentration among the different geomorphic units in each reach, the relations 
of radionuclide concentration to the age and particle size characteristics of the sediment deposits, the 
amount (inventory) of different radionuclides contained within the different units, and the potential for 
remobilization of contaminants contained within the different units. 

Section 4 of this report presents a conceptual model describing contamination in the sediments of the Los 
Alamos Canyon watershed, which has been revised and refined from the preliminary conceptual model 
presented in the work plan based on the results of this investigation. Section 4.1 discusses the present 
nature and extent of contamination in lower Los Alamos Canyon sediments. Section 4.2 discusses 
controls on contaminant distribution, including the effects of particle size variations on radionuclide 
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inorganic and organic chemicals also occurred. Because of their geochemical characteristics, nearly all 
the cesium and plutonium was expected to be adsorbed onto sediment particles, and subsequent 
transport of these radionuclides would have been largely controlled by sediment transport processes. 
Contaminants associated with sediments have been dispersed by floods from the original release sites 
downstream past the confluence of Pueblo Canyon and Los Alamos Canyon and into lower Los Alamos 
Canyon and the Rio Grande. Contaminant concentrations in post-1942 sediments vary greatly related to 
factors such as the distance from the source, sediment particle size, and the age of the deposit. 
Radionuclide concentrations are expected to be generally higher in sediment deposits closer to the 
source and in finer-grained sediments than in downstream deposits or in coarser-grained sediments. In 
addition, radionuclide concentrations are expected to be highest in sediment deposits that are relatively 
close to the age of the peak contaminant releases and lower in younger sediments (LANL 1995, 50290). 
Available data indicated that the greatest portion of the total plutonium inventory in the Los Alamos 
Canyon watershed occurs in the lower several kilometers of Pueblo Canyon where large amounts of 
sediment have been deposited by floods since 1943 (LANL 1981, 6059; LANL 1995, 50290; Graf 1996, 

55537). 

The technical approach adopted in this investigation includes detailed geomorphic mapping and sediment 
sampling in a series of reaches selected at key locations in the canyon, following the "representative 
reach" concept presented by Graf (1994, 55536). This work was focused on determining the nature and 
extent of contamination, evaluating risk, and testing components of the preliminary conceptual model in a 
phased approach. Geomorphic mapping and sediment sampling concentrated on identifying and 
characterizing post-1942 sediments, those sediments younger than the initial contaminant releases. An 
evaluation of data collected in each phase was used to revise the conceptual model, identify key 
uncertainties, and focus subsequent data collection. Investigation goals include evaluating present and 
future potential risk, evaluating sediment transport processes and future contaminant redistribution, and 
providing data necessary to make decisions about possible remedial action alternatives. 

1.7 Deviations from the Work Plan 

While conducting the sediment investigations in lower Los Alamos Canyon, the Canyons Focus Area 
technical team made some modifications to the proposed work described in Section 7.2 of the work plan 
(LANL 1995, 50290). These deviations are discussed briefly below. 

During implementation of the work plan the technical team decided to modify the location of one of the 
sampling reaches in lower Los Alamos Canyon. Reach LA-4 was originally proposed to extend upstream 
from the confluence with Bayo Canyon past the residences at Totavi. However, a reconnaissance in 1997 
before initial geomorphic mapping suggested that locations upstream would be preferable for 
investigation for two reasons. First, the area adjacent to Totavi has been disturbed, and the channel area 
is partly constricted; it was judged that a more representative sampling of sediments could be performed 
a short distance upstream. Second, it was decided that sampling should be undertaken in the area near 
Basalt Springs because this area has a perennial stream and is ecologically important. This area is the 
first major area of sediment deposition downstream from Pueblo Canyon; hence, it potentially contains 
the highest concentrations of contaminants in lower Los Alamos Canyon. Therefore, LA-4 includes two 
subreaches: LA-4 West, located downstream from Basalt Springs, and LA-4 East, located a short 
distance upstream from Totavi (Figure 1.1-2). 

Radiological field surveys conducted in 1996 revealed that the concentrations of radionuclide 
contaminants were too low in reach LA-5 to allow the extent of contaminated sediments to be determined 
using field instruments but that cesium-137 concentrations were high enough in upper Los Alamos 
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facilitate preparation of the shots (LANL 1992, 7668). Contaminants identified at the surface in ER Project 
investigations include copper, mercury, thallium, zinc, strontium-90, uranium, and several organic 
compounds associated with high explosives (LANL 1995, 49974). Rendija Canyon includes several 
ordnance impact areas, and ER Project investigations indicated no evidence of contaminant transport 
from these areas by surface runoff (LANL 1994, 35219). Lower Los Alamos Canyon has two PRSs 
(0-029[a] and 0-029[b]) at the sites of former water production wells in reach LA-4 where polychlorinated 
biphenyl (PCB) leakage from transformers was documented, but only very low levels of PCBs were found 
in the soil (LANL 1993, 26972). 

1.4 Current Land Use 

Lower Los Alamos Canyon includes a narrow rock-bound portion to the west that constitutes the 
boundary between the Laboratory and the Tsankawi unit of Bandelier National Monument, and a longer 
more open section that is part of San lldefonso Pueblo (Figure 1.1-2). The part of the canyon on 
Laboratory land, west of the sampling reaches, includes a popular rock climbing area (Jackson 1996, 
59164). The part of the canyon on San lldefonso Pueblo land is used for grazing, hunting, and other 
activities and includes residences in two areas. The residential areas include three houses at Totavi, 
located between reach LA-4 East and the confluence with Bayo Canyon, and one house (the Halladay 
House) adjacent to reach LA-5 between the junction of state roads NM 502 and NM 30 and the Rio 
Grande. The western part of lower Los Alamos Canyon near the confluence with Pueblo Canyon (within 
TA-72) is presently being considered for potential land transfer to either Los Alamos County or San 
lldefonso Pueblo (DOE 1998, 58671). 

1.5 Previous Sediment Investigations 

Contaminants associated with sediments in the Los Alamos Canyon watershed have been investigated in 
many studies since the initial contaminant releases from TA-1 and TA-45. The first sediment sampling, in 
1946, indicated the presence of plutonium along the full length of Pueblo Canyon and upper Los Alamos 
Canyon downstream from Laboratory sources, documenting rapid transport along a distance of at least 
11 km from the source (Kingsley 1947, 4186). Subsequent work has included repeated sediment 
sampling at a series of stations as part of the Laboratory Environmental Surveillance Program since 
1970, with stations in lower Los Alamos Canyon being sampled since 1977 (e.g., Environmental 
Surveillance and Compliance Programs 1997, 56684}. Additional studies during the 1970s that included 
sample sites in lower Los Alamos Canyon as well as upstream within Pueblo Canyon and upper Los 
Alamos Canyon were conducted by the Laboratory Environmental Sciences Group (e.g., Hakanson and 
Bostick 1975, 29678; Nyhan et al. 1976, 11747; Nyhan et al. 1982, 7164) and as part of the Formerly 
Utilized Sites Remedial Action Program (FUSRAP) (LANL 1981, 6059). More recently, a study conducted 
out of Arizona State University combined existing data on plutonium in sediments with geomorphic 
mapping of Pueblo Canyon and Los Alamos Canyon to provide an improved estimate of the inventory of 
plutonium in these canyons (Graf 1995, 48851; Graf 1996, 55537). Some of this earlier work is 
summarized in the work plan (LANL 1995, 50290) and formed the basis for a preliminary conceptual 
model of contaminant distribution and transport and for design of a technical approach for the present 
investigations, as summarized in the next section. 

1.6 Preliminary Conceptual Model and Technical Approach 

Available data on contaminants in lower Los Alamos Canyon sediments before this investigation indicated 
that cesium-137; plutonium-239,240; and other radionuclides discharged into Acid Canyon from TA-45 
and into DP Canyon from T A-21 were the primary contaminants of concern, although releases of 
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Stream flow in lower Los Alamos Canyon includes snow melt runoff originating in the Sierra de los Valles 
in the upper Los Alamos Canyon basin and runoff from rain storms within the different subbasins. In 
addition, lower Los Alamos Canyon includes a short perennial reach, which is fed by discharges from 
Basalt Springs. The chemistry of the water at Basalt Springs indicates that it is partially recharged by 
effluent released from the Bayo Canyon Wastewater Treatment Plant (WWTP) into Pueblo Canyon (LANL 
1995, 50290). 

1.3.2 Laboratory History and Operations 

Several active and former Laboratory sites within the Los Alamos Canyon watershed have contributed or 
may have contributed contaminants that reached the main channels of either upper Los Alamos Canyon 
or Pueblo Canyon. These sites include some of the original Manhattan Project laboratories within the 
current Los Alamos townsite that date back to 1943. Technical areas (TAs) that have been identified as 
the primary sources for contaminants within sediments in the watershed include TA-1, TA-21, and TA-45 
(Figure 1.1-1 ). Brief summaries of pertinent information on key sites in the Los Alamos Canyon watershed 
are presented below. Other sites in the upper Los Alamos Canyon and Pueblo Canyon subbasins are 
summarized in the work plan (LANL 1995, 50290) and in the reports on sediment investigations in Pueblo 
Canyon and upper Los Alamos Canyon (Reneau et al. 1998, 59159; Reneau et al. 1998, 59160). 

TA-45 was the site of the first radioactive liquid waste treatment plant at the Laboratory, and radioactive 
effluent was discharged from TA-45 into Acid Canyon, a small tributary of Pueblo Canyon, between 1944 
and 1964 (LANL 1981, 6059; LANL 1992, 7668). This effluent was untreated before 1951, when the first 
treatment plant became operational, and the highest concentrations of radionuclides were probably 
discharged before this time. TA-45 was the source for most of the plutonium-239,240 within the Los 
Alamos Canyon watershed and was also the source for other radionuclides present at much lower 
concentrations, including americium-241, cesium-137, plutonium-238, strontium-90, and tritium. 

TA-21 was established in 1945 on DP Mesa and was the site of a plutonium processing plant and 
radionuclide research laboratories (LANL 1991, 7528). Treated radioactive liquid waste was discharged at 
the 21-011 (k) outfall into DP Canyon, a small tributary of upper Los Alamos Canyon, between 1956 and 
1985. The 21-011 (k) outfall was the source for most of the americium-241, cesium-137, and strontium-90 
within the Los Alamos Canyon watershed and was also the source for other radionuclides at much lower 
concentrations, including plutonium-238; plutonium-239,240; tritium; and several isotopes of uranium and 
thorium. Discharges of cesium-137 and strontium-90 from the 21·011 (k) outfall were apparently highest 
before 1968, and discharges of americium-241 were apparently highest after 1978. 

TA-1 was established in 1943 within the current Los Alamos townsite, and several outfalls discharged 
liquid wastes off the mesa into upper Los Alamos Canyon (LANL 1992, 43454). The most significant of 
these outfalls in terms of supplying contaminants to upper Los Alamos Canyon was apparently an outfall 
at Hillside 137 that received wastewater from former Building 0-2, the first plutonium facility at the 
Laboratory. This outfall was active from the mid 1940s to the mid 1950s, and sediment data collected in 
this investigation indicate that it was the primary source for plutonium-239,240 in upper Los Alamos 
Canyon, although much more plutonium was released from TA-45. 

In addition to potential release sites (PASs) in the upper Los Alamos Canyon and Pueblo Canyon 
subbasins, PASs also exist in Bayo Canyon, Rendija Canyon, and lower Los Alamos Canyon that could 
potentially contribute contaminants to sediments in lower Los Alamos Canyon, although such 
contributions are expected to be minor. Bayo Canyon includes former TA-10, which was used as a firing 
site from approximately 1944 to 1963 and included a radiochemistry laboratory, which was used to 
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1.0 INTRODUCTION 

1.1 Purpose 

This interim report describes sediment investigations conducted in lower Los Alamos Canyon (Figures 
1.1-1 and 1.1-2) in 1996, 1997, and 1998 by personnel from the Canyons Focus Area (formerly Field Unit 
4) as part of the Los Alamos National Laboratory (''the Laboratory") Environmental Restoration (ER) 
Project. Investigations were focused on two reaches of the canyon following the technical strategy 
described in the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and Pueblo Canyon 
(''the work plan") (LANL 1995, 50290; LANL 1997, 56421) and modified by the Core Document for 
Canyons Investigations ("the core document") (LANL 1997, 55622; LANL 1998, 57666). Data collected 
from these reaches are used to define the nature and extent of contamination within young alluvial 
sediments (post-1942 sediments), to revise a conceptual model for contaminant distribution and 
transport, to pertorm preliminary assessments for potential human and ecological risk, and to determine if 
there is a need for immediate remedial action or additional data collection. In a future report these data 
will be combined with additional data on sediment, groundwater, and surtace water in Los Alamos 
Canyon and Pueblo Canyon to support a canyons-wide assessment, which will involve a more 
comprehensive assessment of human and ecological risk related to present-day levels of contamination 
and the effects of future transport of contaminants. 

1.2 Regulatory Context 

Regulatory requirements governing the ER Project canyons investigations are discussed in Section 1.4 of 
the core document (LANL 1997, 55622). In particular these investigations address requirements of 
Module VIII of the Laboratory's Hazardous Waste Facility Permit ("the HSWA Module") (EPA 1990, 1585) 
under the Resource Conservation and Recovery Act (RCRA), including addressing "the existence of 
contamination and the potential for movement or transport to or within Canyon watersheds." In addition to 
federal and state regulations, Department of Energy (DOE) Order 5400.5, "Radiation Protection of the 
Public and the Environment," provides guidance on residual radioactivity at DOE facilities. 

1.3 Background 

1.3.1 Geography, Geology, and Hydrology 

The Los Alamos Canyon watershed heads in the Sierra de los Valles on Santa Fe National Forest land 
and extends eastward across the Pajarito Plateau to the Rio Grande. Elevations in the watershed range 
from 10,441 tt (3183 m) at the summit of Pajarito Mountain to 5490 tt (1674 m) at the Rio Grande. Lower 
Los Alamos Canyon, as referred to in this report, is the 7.6-km-long part of the canyon downstream from 
the confluence of Los Alamos Canyon and Pueblo Canyon and includes the confluence with the Rio 
Grande. The entire Los Alamos Canyon watershed has a drainage area of 152 km2 and a basin length of 
approximately 27 km (as measured along the Los Alamos Canyon stream channel). The major subbasins 
that drain into lower Los Alamos Canyon are upper Los Alamos Canyon (28 km2

), Pueblo Canyon (22 
km2

), Bayo Canyon (1 0 km2), and Guaje Canyon (81 km2); the latter includes the basins of Barrancas 
Canyon and Rendija Canyon (Figure 1.1-1 ). 

Geologic units exposed within lower Los Alamos Canyon include Pliocene basaltic rocks of the Cerros del 
Rio volcanic field, Pliocene conglomerates of the Puye Formation, and Miocene sediments of the Santa 
Fe Group. Much of the watershed upstream from the confluence with Pueblo Canyon is underlain by the 
Pleistocene Bandelier Tuff, and the headwaters include Pliocene and Miocene dacites of the Tschicoma 
Formation (Griggs 1964, 8795; Smith et al. 1970, 9752). 
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frequently or detected less frequently above background values than cesium-137 and plutonium-
239,240. Several COPCs (americium-241, copper, and lead) are generally collocated with cesium-137 
and apparently have primary source areas in the upper Los Alamos Canyon watershed. Both the 
21-011 (k) outfall and TA-45 are apparently important sources for the plutonium-238 present in lower Los 
Alamos Canyon. Sources for the remaining COPCs have not been defined, and it is possible that none 
of these represent significant releases from the Laboratory. 

The levels of contamination in lower Los Alamos Canyon sediments do not present a significant human 
health risk under the conditions of present-day land use, including scenarios for trail use, resource use, 
residential use, and construction work. Thus, no immediate remedial action is required with regard to 
potential human health risk. In addition, because concentrations of contaminants in sediments carried by 
floods are not increasing over time, no immediate remedial actions are required upstream in the context 
of the future remobilization of contaminated sediments. Possible decisions to implement any remedial 
action in the Los Alamos Canyon watershed should be made in the context of future assessments and/or 
future policy directives. 
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EXECUTIVE SUMMARY 

This interim report presents the results of investigations on contaminated sediments in lower Los Alamos 
Canyon and recommendations concerning potential additional assessments, sampling and analysis, and 
remedial actions. The objectives of this work include defining the nature and extent of contaminants 
within the sediments of lower Los Alamos Canyon, evaluating potential human health and ecological risk 
related to these contaminants, and evaluating the processes that redistribute these contaminants and 
the future consequences of this redistribution. The risk assessments presented in this report are 
preliminary and are intended to identify the need, if any, for immediate remedial action or additional data 
collection. More comprehensive risk assessments will be presented in future reports on Los Alamos 
Canyon and Pueblo Canyon that will incorporate the results of ongoing groundwater investigations and 
additional sediment investigations. 

Lower Los Alamos Canyon has received contaminants from multiple potential release sites (PASs) 
within the watershed. The most significant contaminant sources were former Technical Area (TA) -45, 
where radioactive effluent was discharged between 1944 and 1964 into Acid Canyon, a tributary to 
Pueblo Canyon, and the 21-011 (k) outfall at TA-21, where radioactive effluent was discharged between 
1956 and 1985 into DP Canyon, a tributary to upper Los Alamos Canyon. Additional sources exist within 
the watershed that contributed smaller amounts of contaminants. 

The technical approach followed in this investigation focused on detailed evaluation of contamination 
within two sections of lower Los Alamos Canyon, called "reaches." These reaches were selected (1) to 
encompass the range of potential risk related to contaminated sediments within lower Los Alamos 
Canyon and (2) to allow testing and refinement of a conceptual model describing the distribution and 
transport of contaminants. Phased field investigations included detailed geomorphic mapping and 
characterization of post-1942 sediments, those sediments potentially containing contaminants resulting 
from Laboratory operations. An evaluation of data collected during each phase was used to revise the 
conceptual model, identify key uncertainties, and focus subsequent data collection. 

The most significant chemicals of potential concern (COPCs) in the sediments of lower Los Alamos 
Canyon with regard to potential human health risk are cesium-137, which was released from the 
21-011 (k) outfall at TA-21, and plutonium-239,240, which was mostly released from TA-45. Both of these 
radionuclides have been carried by floods downstream to the Rio Grande, a distance of 14 to 19 km 
from their sources, and have been {!ispersed laterally away from the stream channel and deposited on 
floodplains. Concentrations of both radionuclides have decreased over time in lower Los Alamos 
Canyon, and, because the release of radioactive effluent in the watershed stopped more than 10 years 
ago, concentrations are expected to either remain constant or decline in the future. Radionuclide 
concentrations are higher in relatively fine-grained sediment deposits of a given age than in associated 
coarse-grained sediment deposits; therefore, potential risk is higher in those areas where fine-grained 
sediments have been deposited. Because of these particle-size effects and time-dependent changes in 
contamination, radionuclide concentrations are highest in relatively old fine-grained sediments. The 
highest concentrations of cesium-137; plutonium-239,240; and associated radionuclides in lower Los 
Alamos Canyon are found to the west, closest to the confluence of Pueblo Canyon and Los Alamos 
Canyon, and concentrations are much lower near the Rio Grande. The largest inventory of each of the 
key radionuclide COPCs in the Los Alamos Canyon watershed is on Laboratory land, and relatively 
small inventories are present in lower Los Alamos Canyon. 

Other COPCs identified in the sediments of lower Los Alamos Canyon include 4 additional radionuclides, 
11 inorganic chemicals, and 2 organic chemicals. All these COPCs are either detected much less 
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.-
STATE OF NEW MEXICO 

- ENVIRONMENT DEPARTMENT 

IN THE MATTER OF 
THE UNITED STATES DEPARTMENT OF ENERGY 

COMPLIANCE ORDER 
HRM-98-01 (CO) 

AND THE REGENTS OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 
NM0890010515 

RESPONDENTS. 

ADMINISTRATIVE COMPLIANCE ORDER 

The Secretary of Environment, acting through his designee, the 
Director of the Water and Waste Management Division of the New 
Mexico Environment Department ( 11 NMED 11 or 11 Complainant") issues 
this Compliance Order to the United States Department of Energy 
and the Regents of the University of California, (collectively 
"Respondents") pursuant to the New Mexico Hazardous Waste Act 
("HWA"), § 74-4-10, N.M.S.A. 1978 (Repl. Pamp. 1993). 

FINDINGS OF FACT 

1. Complainant is the administrative head of the New 
Mexico Environment Department, an agency within the executive 
branch of the government of the State of New Mexico. Complainant 
is charged with administration and enforcement of the New Mexico 
Hazardous Waste Act, §§ 74-4-1 et ~,N.M.S.A. 1978 (Repl. Pamp. 
1993) . 

2. Respondents are the United States Department of Energy 
("DOE") and the Regents of the University of California ("UC"), 
who notified the Environmental Protection Agency ("EPA"), of 
their hazardous waste generation activities on November 19, 1980. 

3. DOE is an agency of the federal government and the 
owner and co-operator of Los Alamos National Laboratory ("LANL"). 

4. UC is a public educational institution of the State of 
California and the management and operating contractor for LANL 
pursuant to a contract with DOE, and is a co-operator of LANL. 

5. LANL is principally located in Los Alamos County, New 
Mexico, approximately sixty (60) miles northeast of Albuquerque 
and twenty-five (25) miles northwest of Santa Fe. The LANL site 
encompasses approximately forty-three (43) square miles. 

6. LANL was chosen as the site for the wartime development 
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. 
of the atomic bomb. The facility was established as a military 
reservation, and operations began in 1943. Since 1943, the 
primary mission of LANL has been nuclear weapons research and 
development. In addition, the facility does work in magnetic and 
internal fusion, nuclear fission, nuclear safeguards and 
security, laser isotope separation, and medical isotope 
development. 

7. In association with the activities identified above, 
LANL generates, treats, and stores hazardous waste and mixed 
hazardous and radioactive wastes. LANL has also applied for and 
received permits for the storage and management of hazardous 
wastes and mixed hazardous and radioactive wastes. 

8. On or about November 8, 1989 the predecessor to the New 
Mexico Environment Department, the Environmental Improvement 
Division of the New Mexico Department of Health and Environment, 
issued to DOE and UC a permit for the operation of a hazardous 
waste facility, Permit No. NM0890010515. 

9. On March 8, 1990, DOE and UC were issued Hazardous and 
Solid Waste Amendments of 1984 ("HSWA") Module VIII, which was 
incorporated into the hazardous waste facility permit no. 
NM0890010515, effective May 23, 1990. 

10. On or about April 19, 1994, DOE and UC were issued a 
modified HSWA Module VIII, effective on or about May 19, 1994. 

11. HSWA Module VIII for LANL was again modified on 
December 8, 1997. (Subsequent references to "HSWA Module VIII," 
are to the module as modified) . 

12. HSWA Module VIII imposes corrective action 
requirements. 

13. Among other things, HSWA Module VIII requires 
Respondents to perform a RCRA Facility Investigation ("RFI") to 
address known or suspected releases from specified solid waste 
management units ("SWMUs") to affected media. 

14. The specified SWMUs for which HSWA Module VIII requires 
an RFI include SWMU 21-029. 

15. SWMU 21-029 is located in Technical Area 21 at LANL, 
near the Western end of DP Mesa on a moderate slope descending 
from DP Road toward DP Canyon. The site is bounded by the Knights 
of Columbus Hall on the west, a Los Alamos County fire station on 
the east, DP Road on the south and DP Canyon on the north. 

16. SWMU 21-029 is the former location of 15 underground 
storage tanks and two filling stations, which were removed in 
1988. 
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17. HSWA Module VIII requires the RFI for SWMU 21-029 to 
determine the nature and extent of releases of hazardous waste or 
hazardous constituents from the SWMU. In order to allow this 
determination, HSWA Module VIII requires, among other things, 
collection of data sufficient to define the extent, origin, 
direction, and rate of movement of contaminant plumes, including 
the horizontal and vertical extent of any soil and groundwater 
contamination. 

18. HSWA Module VIII requires the RFI for SWMU 21-029 to 
describe potential contaminant migration pathways, including 
pathways that may allow migration of contaminants off-site. 

19. HSWA Module VIII requires the RFI for SWMU 21-029 to 
describe actual or potential receptors, including environmental 
systems that are susceptible to contaminant exposure from the 
facility, including habitats for threatened, endangered and 
sensitive wildlife species, and to evaluate risks to those 
receptors. 

20. Respondents have failed to address all necessary action 
to determine and verify the nature and extent of releases of 
hazardous waste or hazardous constituents from solid waste 
management unit SWMU 21-029 as required by HSWA Module VIII, in 
that, among other things: 

a. Respondents have improperly chosen to apply UST 
criteria by, among other things, testing for BTEX and Total 
Petroleum Hydrocarbons, rather than testing for individual 
hazardous constituents as required; 

b. Respondents have failed to conduct further 
characterization to define the vertical and horizontal extent of 
contamination in the area of the former West Fill Statio~, even 
though, among other things, TPH levels in samples from Borehole 
21-30003 exceeded 670 ppm and no boring was made beyond that 
boring to determine the horizontal extent of contamination; 
samples from Boreholes 21-3002 and 21-3005 showed that BTEX and 
benzene are present at the bottom of those boreholes, 
approximately 35 feet below the surface of the ground, but 
samples were not taken from greater depths; 

c. Sample Nos.0121-96-0038, 0121-96-0044, 0121-96-0042, 
and 0121-96-0027 taken from the area of the former East Fill 
Station exceed 100 ppm. TPH. 

21. Respondents have failed to fully evaluate potential 
contaminant migration pathways at and from SWMU 21-029, including 
off-site contaminant transport from the SWMU as required by HSWA 
Module VIII, in that, among other things, petroleum contamination 
has been observed in DP Canyon, tuff underneath the site is known 
to be highly fractured, but Respondents nevertheless have not 
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evaluated contaminant fate and transport mechanisms potentially 
occurring form the Site into DP Canyon. 

22. Respondents have failed to describe actual or potential 
receptors, including environmental systems that are susceptible 
to contaminant exposure from the facility, including habitats for 
threatened, endangered and sensitive wildlife species, and failed 
to evaluate risks to those receptors, in that, among other 
things, the RFI Report asserts that "[t]he area provides limited 
habitat for biota, does not contain sensitive habitats, and 
threatened or endangered species are not present there," when, in 
fact, TA-21 and the immediate area provide a nesting habitat for 
the Mexican Spotted Owl and a foraging habitat for the American 
Peregrine Falcon, and based on the erroneous assumption that 
ecological receptors are absent, Respondents have arbitrarily 
determined that there is no ecological risk. 

CONCLUSIONS OF LAW 

23. Respondents are each a "person" as defined at § 74-4-
3.K. of HWA and § 101 of the New Mexico Hazardous Waste 
Management Regulations (20 NMAC 4.1.101), effective March 1, 
1997, which incorporates, with a few exceptions, federal 
regulation 40 CFR § 260.10. 

24. Respondents manage 11 hazardous waste 11 as defined at 
§ 74-4-3.I. of HWA, and 20 NMAC 4.1.101, which incorporates, with 
few exceptions, federal regulation 40 CFR § 260.10. 

25. Respondent DOE is an "owner" and "operator" of an 
"existing hazardous waste management facility" as defined at 20 
NMAC 4.1.101 which incorporates with a few exceptions, federal 
regulation 40 CFR § 260.10. 

26. Respondent UC is an "operator" of an "existing 
hazardous waste management facility" as defined at 20 NMAC 
4.1.101 which incorporates with a few exceptions, federal 
regulation 40 CFR § 260.10. 

27. Respondents engage in the "disposal","storage", and or 
"treatment" of hazardous waste as defined at §74-4-3.C. N., and 
Q., respectively, of the HWA, and 20 NMAC 4.1.100, which 
incorporates, with a few exceptions, federal regulation 40 CFR 
§ 260.10. 

28. 20 NMAC 4.1.500, which incorporates federal regulation 
40 CFR §264, makes the regulations in Part 264 (Standards for 
Owners and Operators of Hazardous Waste Treatment, Storage and 
Disposal Facilities), applicable to the Respondents and 
Respondents have violated regulations in Part 264 as specified 

4 



below. 

29. Respondents have failed to address all necessary 
action to determine and verify the nature and extent of releases 
of hazardous waste or hazardous constituents from SWMU 21-029, in 
violation of 20 NMAC 4.1.500, which incorporates in pertinent 
part federal regulation 40 CPR Part 264, Subpart F and in 
violation of Respondents' Facility Permit Module VIII. 

30. Respondents have failed to fully evaluate potential 
contaminant migration pathways at and from SWMU 21-029, in 
violation of 20 NMAC 4.1.500, which incorporates in pertinent 
part federal regulation 40 CPR Part 264, Subpart F and in 
violation of Respondents' Facility Permit Module VIII. 

31. Respondents have failed to describe actual or potential 
receptors and to evaluate risks to those receptors as described 
in Paragraph 22, above, in violation of 20 NMAC 4.1.500, which 
incorporates in pertinent part federal regulation 40 CPR Part 
264, Subpart F and in violation of Respondent's Facility Permit 
Module VIII. 

CIVIL PENALTY 

32. Section 74-4-10 of the HWA authorizes the assessment of 
a civil penalty of up to ten thousand dollars ($10,000) per day 
for each violation of the HWA or the regulations promulgated 
thereunder. Complainant hereby assesses a civil penalty of 
sixty-seven thousand, three hundred and ninety dollars 
($67,390.00) against Respondents. The penalty is based on the 
seriousness of the violations and the lack of good faith efforts 
on the part of Respondents to comply with the applicable 
requirements, and any economic benefit resulting from 
noncompliance accruing to Respondents and such other matters as 
justice may require. The penalty amount is calculated pursuant 
to the NMED's Civil Penalty Policy. The penalty for each 
violation is: 

VIOLATION 

~~ 20, 29 Failure to address all necessary action to 
determine and verify the nature and extent 
of on-site and off-site releases of 
hazardous waste or hazardous constituents 
from SWMU 21-029. 

~~ 21, 30 Failure to identify contaminant migration 
pathways from SWMU 21-029. 

~~ 22, 31 Failure to describe actual or potential 
receptors and to evaluate risks to those 
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AMOUNT 

$20,010.00 

$20,010.00 



receptors $27,370.00 

Payment shall be made to the State of New Mexico Hazardous Waste 
Emergency Fund by certified check, bank draft, or other 
guaranteed negotiable instrument, and mailed to or hand delivered 
to Linda Romero, Office of General Counsel, New Mexico 
Environment Department, P.O. Box 26110, Santa Fe, New Mexico 
87502. 

SCHEDULE OF COMPLIANCE 

33. Based on the foregoing Findings and Conclusions, 
Respondents are ordered to comply with the following Schedule of 
Compliance: 

1. Within ninety (90) calendar days of 
receipt of this Order, submit an 
acceptable RCRA Facility 
Investigation Work Plan for SWMU 
21-029 to adequately address all 
requirements as delineated in 
Module VIII of the Respondents' 
Facility Permit. 

NOTICE 

34. If Respondents fail to timely comply with the Schedule 
of Compliance, the Secretary may assess additional civil 
penalties of not more than twenty-five thousand dollars ($25,000) 
for each day of continued noncompliance pursuant to § 74-4-10.C. 
of the HWA. 

NOTICE OF OPPORTUNITY TO ANSWER AND REQUEST A HEARING 

35. Respondents have a right to request a hearing pursuant 
to §74-4-10.H. of the HWA and 20 NMAC 1.5.200 of NMED's 
Adjudicatory Procedures by filing a written request for Hearing 
with the Hearing Clerk within thirty (30) calendar days after 
receipt of this Order. The Request for Hearing shall include an 
Answer. The Answer shall: 

1. clearly and directly admit or deny each of the factual 
assertions contained in the Compliance Order/Determination; but 
where the Respondent/Complainant has no knowledge of a particular 
factual assertion and so states, the assertion may be denied on 
that basis. Any allegation of the Compliance Order/Determination 
not specifically denied shall be deemed admitted; 
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2. indicate any affirmative defenses upon which the 
Respondent/Complainant intends to rely. Any affirmative defense 
not asserted in the Request for Hearing, except a defense 
asserting lack of subject matter jurisdiction, shall be deemed 
waived; 

3. be signed under oath or affirmation that the 
information contained therein is to the best of the signer's 
knowledge believed to be true and correct; and 

4. have a copy of the Compliance Order/Determination 
attached. 

A hearing upon the issues raised by the Order and Answer shall be 
held upon timely request of the Respondents. NMED's Adjudicatory 
Procedures shall govern all hearing and pre-hearing procedures. 
Respondents may contact the Hearing Clerk for a copy of these 
regulations. 

The Hearing Clerk's name and address is: 

Debra Gallegos, Hearing Clerk 
P.O. Box 26110 
1190 St. Francis Drive 
Harold Runnels Building, N4084 
Santa Fe, New Mexico 87502 
(505) 827-2842 

FINALITY OF ORDER 

36. This Order shall become final unless Respondents file a 
written Request for Hearing, including an Answer, within thirty 
(30) calendar days of receipt of this Order. Failure by the 
Respondents to file an Answer constitutes an admission of all 
facts alleged in the Order and a waiver of Respondent's right to 
a hearing under §74-4-10 of the HWA. 

SETTLEMENT CONFERENCE 

37. Whether or not Respondents file a Request for Hearing, 
Respondents may confer with Complainant concerning settlement. A 
request for a settlement conference does not extend the thirty 
(30) day period during which the Request for Hearing must be 
submitted. The settlement conference may be pursued as an 
alternative to, or simultaneously with, the hearing proceedings. 
Respondents may appear at the settlement conference or be 
represented by counsel. 
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38. Any settlement reached by the parties shall be approved 
by a Stipulated Final Order of the Secretary of NMED pursuant to 
the conditions set forth in 20 NMAC 1.5.601. The issuance of 
such an Order shall serve to resolve all issues raised in the 
Order, shall be final and binding on all parties to the Order, 
and shall not be appealable. 

39. To explore the possibility of settlement in this 
matter, contact Mr. John M. Tymkowych of the Environment 
Department, P.O. Box 26110, 1220 St. Francis Drive, Santa Fe, NM 
87501, telephone number {505) 827-1508. 

TERMINATION 

40. Compliance with the requirements of this Order does not 
relieve Respondents of their obligation to comply with all 
applicable laws and regulations. This Order shall terminate when 
Respondents certify that all requirements of the Order have been 
completed and NMED has approved such certification, or when the 
Secretary approves a Stipulated Final Order. 

MARK E. WEIDLER, SECRETARY 

By: c:Z~ ED KELLEY, Director 
Water and Waste Management Division 
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CERTIFICATE OF SERVICE 
.-

I hereby certify that the foregoing Administrative 

Compliance Order was mailed postage prepaid as follows on this 

~~ day of June, 1998 to the following by Certified Mail, 

Return Receipt Requested: 

Mr. G. Thomas Todd, Area Manager 
U.S. Department of Energy 
Los Alamos Area Office 
528 35th Street, MS A316 
Los Alamos, NM 87544 

Dr. John c. Browne, Director 
Los Alamos National Laboratory 
P.O. Box 1663, MS A100 
Los Alamos, NM 87545 

~ :tth ... -;r'"' v. 
Nicholas ?. Persampi€ • 
NMED/OGC 
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Executive Summary 

EXECUTIVE SUMMARY 

This interim report presents the results of investigations on contaminated sediments in Pueblo Canyon 
and recommendations concerning potential additional assessments, sampling and analysis, and 
remedial actions. The objectives of.this work include defining the nature and extent of contaminants 
within the sediments of Pueblo Canyon, evaluating potential human health and ecological risk related to 
these contaminants, and evaluating the processes that redistribute these contaminants and the future 
consequences of this redistribution. The risk assessments presented in this report are preliminary and 
are intended to identify if there is a need for immediate remedial action or additional data collection. 
More comprehensive risk assessments will be presented in future reports on Pueblo and Los Alamos 
Canyons that will incorporate the results of ongoing groundwater investigations and additional sediment 
investigations. 

Pueblo Canyon has received contaminants from multiple potential release sites (PASs) within the 
watershed. The most significant contaminant source was former Technical Area (TA) -45, where 
radioactive effluent was discharged between 1944 and 1964 into Acid Canyon, a small tributary to 
Pueblo Canyon. Other PASs that may have contributed contaminants to Pueblo Canyon are located in 
TA-O, TA-31, and TA-73, and contaminants may also have originated from residential and commercial 
areas in the Los Alamos townsite. 

The technical approach followed in this investigation focused on detailed evaluation of contamination 
within four sections of Pueblo Canyon, called "reaches." These reaches were selected (1) to encompass 
the range of potential risk related to contaminated sediments along the full length of the canyon 
downstream from the PASs and (2) to allow testing and refinement of a conceptual model describing the 
distribution and transport of contaminants. Phased field investigations included detailed geomorphic 
mapping and characterization of post-1942 sediments, those sediments potentially containing 
contaminants resulting from Laboratory operations. An evaluation of data collected during each phase 
was used to revise the conceptual model, identify key uncertainties, and focus subsequent data 
collection. 

The most significant chemical of potential concein (COPC) in the sediments of Pueblo Canyon with 
regard to potential human health risk is plutonium-239,240. Plutonium-239,240 and other COPCs have 
been distributed by floods along the full length of Pueblo Canyon downstream from Acid Canyon, a 
distance of more than 10 km, and have been dispersed laterally away from the stream channel for 
distances varying from less than 5 m to greater than 100 m. Concentrations of plutonium in sediments 
transported by floods were highest during the period of effluent releases, and concentrations dropped 
rapidly after releases stopped. Concentrations have been stable or have declined since 1965, indicating 
that concentrations will not increase in the future. Plutonium concentrations are higher in relatively fine
grained sediment deposits of a given age than in associated coarse-grained sediment deposits; 
therefore, potential risk is higher in those areas where fine-grained sediments have been deposited. 
Because of these particle-size effects and time-dependent changes in contamination, plutonium-239,240 
concentrations are highest in fine-grained sediments that were deposited between 1942 and 1965. The 
highest concentrations have been found close to Acid Canyon, but fine-grained sediments with relatively 
high plutonium concentration have also been found many kilometers downstream in the eastern part of 
Pueblo Canyon. 

The inventory of plutonium-239,240 in Pueblo Canyon sediments shows geographic patterns that are 
partly different from those related to plutonium concentration. Potential remedial actions that are 
designed to reduce either the total plutonium inventory or the part of the plutonium inventory most 
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susceptible to remobilization in floods would therefore target different areas than potential remedial 
actions designed to reduce risk at a site. Specifically, the largest part of the total plutonium inventory is 
within the eastern part of Pueblo Canyon in exceptionally large deposits of coarse-grained sediment 
where plutonium concentrations are lower than in adjacent fine-grained sediment. 

Other COPCs identified in the sediments of Pueblo Canyon include 5 radionuclides, 8 inorganic 
chemicals, and 29 organic chemicals. Plutonium-239,240 is measured at concentrations up to 7000 
times the background value. All other COPCs are found at much lower concentrations relative to 
background or detection limits. The concentrations of americium-241, plutonium-238, and perhaps 
tritium are positively correlated with plutonium-239,240 concentrations, indicating collocation of these 
COPCs and similar histories of release and transport. However, the concentrations of the remaining 
COPCs do not display the same collocation with plutonium-239,240, and their sources and distributions 
are more poorly defined. Collection of additional data on some of these COPCs may be required to 
complete future human health and ecological risk assessments. 

The levels of contamination in Pueblo Canyon sediments do not present a significant human health risk 
under the conditions of present-day land use, including scenarios for trail users, resource users, and 
construction workers. Thus, no immediate remedial action is required with regard to potential human 
health risk. In addition, because concentrations of contaminants in sediments carried by floods are not 
increasing over time and present levels of contamination have not been shown to either cause an 
unacceptable risk in downstream areas or exceed regulatory standards, no immediate remedial action is 
required in the context of future remobilization of contaminated sediments. Thus, possible decisions to 
implement any remedial action in Pueblo Canyon should be made in the context of future assessments 
and/or future policy directives. 
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1.0 INTRODUCTION 

1.1 Purpose 

This interim report describes sediment investigations conducted in Pueblo Canyon (Figure 1.1-1) in 1996, 
1997, and 1998 by personnel from the Canyons Focus Area (formerly Field Unit 4) as part of the Los 
Alamos National Laboratory (''the Laboratory") Environmental Restoration (ER) Project. Investigations 
were focused on four reaches of the canyon following the technical strategy described in the Task/Site 
Work Plan for Operable Unit 1049: Los Alamos Canyon and Pueblo Canyon ("the work plan") (LANL 1995, 
50290; LANL 1997, 56421) and modified by the Core Document for Canyons Investigations ("the core 
document") (LANL 1997, 55622; LANL 1998, 57666). Data collected from these reaches are used to 
define the nature and extent of contamination within young alluvial sediments (post-1942 sediments), to 
revise a conceptual model for contaminant distribution and transport, to perform screening assessments 
for potential human and ecological risk, and to determine if there is a need for immediate remedial action 
or additional data collection. In a future report these data will be combined with additional data on 
sediment, groundwater, and surface water in Los Alamos Canyon and Pueblo Canyon to support a 
canyons-wide assessment, which will involve a more comprehensive assessment of human and ecological 
risk related to present-day levels of contamination and the effects of future transport of contaminants. 

1.2 Regulatory Context 

Regulatory requirements governing the ER Project canyons investigations are discussed in Section 1.4 of 
the core document (LANL 1997, 55622}. In particular these investigations address requirements of 
Module VIII of the Laboratory's Hazardous Waste Facility Permit (''the HSWA Module") (EPA 1990, 1585) 
under the Resource Conservation and Recovery Act (RCRA), including addressing "the existence of 
contamination and the potential for movement or transport to or within Canyon watersheds." In addition to 
federal and state regulations, Department of Energy (DOE) Order 5400.5, "Radiation Protection Of The 
Public And The Environment," provides guidance on residual radioactivity at DOE facilities. 

1.3 Background 

1.3.1 Geography, Geology, and Hydrology 

Pueblo Canyon heads on the flanks of the Sierra de los Valles on Santa Fe National Forest land. It extends 
across land owned by Los Alamos County and crosses the northeast corner of the Laboratory to its 
confluence with Los Alamos Canyon. Pueblo Canyon has a drainage area of 21.7 km2 and a basin length of 
approximately 16 km. Geologic units exposed within the Pueblo Canyon watershed include Pliocene and 
Miocene dacites of the Tschicoma Formation, Pliocene conglomerates of the Puye Formation, Quaternary 
ignimbrites of the Otowi and Tshirege Members of the Bandelier Tuff, and Quaternary pumice beds and 
volcaniclastic sediments of the Cerro Toledo interval (Griggs 1964, 8795; Smith et al. 1970, 9752}. 

Stream flow in Pueblo Canyon has included both ephemeral runoff from rain storms and snowmelt and 
extended discharges of treated effluent from three different wastewater treatment plants. The 
westernmost plant was the Pueblo Canyon Wastewater Treatment Plant (WWTP) upstream of Acid 
Canyon, which operated from 1951 until 1991. The Central WWTP was located farther east on the south 
rim of Pueblo Canyon and operated from 194 7 until 1966. The Bayo Canyon WWTP, located between 
lower Pueblo Canyon and Bayo Canyon, began operating in 1963 and is the active sewage treatment 
plant for the town of Los Alamos, producing frequent flow in lower Pueblo Canyon. Although storm runoff 
provides the largest stream flows and the highest potential for erosion and sediment transport in Pueblo 
Canyon, the effluent discharge has provided longer periods of lower flow that may have been particularly 
effective at maintaining high water tables and allowing denser vegetation to become established and also 
providing more opportunity for subsurface transport of contaminants. 
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1.3.2 Laboratory History and Operations 

Several former Laboratory sites within the Pueblo Canyon watershed have or may have contributed 
contaminants to the main channel of Pueblo Canyon, including some of the original Manhattan Project 
facilities within the current Los Alamos townsite that date back to 1943. Treated and untreated radioactive 
liquid waste derived from many separate facilities was discharged from former Technical Area (TA) -45 
into Acid Canyon, a small tributary to Pueblo Canyon (Figure 1.1-1 ), constituting the principal source of 
contamination in the watershed. Liquid releases from septic tank outfalls and from municipal wastewater 
treatment plants constitute additional potential sources of Laboratory-derived contaminants for the main 
channel; surface runoff from contaminated sites also may have contributed some contaminants. Brief 
summaries of pertinent information on key sites in the Pueblo Canyon watershed are presented below. 

The principal source of contamination in Pueblo Canyon was T A-45 (Figure 1.1-1 ), site of the first 
radioactive liquid waste treatment facility at the Laboratory (Potential Release Site [PRS]45-001) (LANL 
1981, 6059; LANL 1992, 7668). Effluent from TA-45 released into Acid Canyon included untreated liquid 
waste from 1944 to 1951 and treated liquid waste from 1951 to 1964. Radionuclides detected above 
background values downstream from the outfalls (PASs 1-002 and 45-004) in sediment samples 
collected during ER Project investigations include americium-241; cesium-137; plutonium-238; plutonium-
239,240; strontium-90; uranium-234; uranium-235; and uranium-238. Americium-241; cesium-137; and 
plutonium-239,240 locally exceeded screening action levels (SALs) (LANL 1996, 54468). In addition lead, 
mercury, and silver were detected above background values but below SALs (LANL 1995, 48856). 
Demolition of structures at T A-45 and excavation of contaminated soils occurred in 1966 before the land 
was released to Los Alamos County in 1967; additional remediation occurred in 1982. 

Additional releases into Acid Canyon occurred from the outfall of a septic tank that was installed in the 
1940s (PAS 0-030[g]). Plutonium-239,240 and polychlorinated biphenyls (PCBs) above SALs were found 
below the outfall during ER Project investigations (LANL 1995, 51983). 

Pueblo Canyon may also have received contaminants from operations at former T A-31 and TA-73 near 
the Los Alamos Airport, although this is not certain. TA-31 was known as the east receiving yard, and 
PCBs at levels above SALs were found at the mouth of a former septic tank outfall pipe (PAS 31-001) 
(LANL 1995, 57050). Operations at TA-73 included incinerating classified documents and disposing of 
various types of waste; steam-cleaning garbage cans, trucks, and dumpsters; operating a landfill and 
burning municipal and laboratory waste; disposing of waste oil; storing high explosives (HE); operating a 
surface disposal facility; and operating an asphalt batch plant (LANL 1992, 7667). Outfalls, drainlines, and 
septic systems were associated with a number of former operations at T A-73. An ash pile from the former 
incinerator (PAS 73-002) contains several analytes above SALs (antimony, barium, cadmium, copper, 
lead, silver, thallium, and PCBs) (LANL 1997, 56606), and surface runoff from this site may provide an 
additional source of contaminants for Pueblo Canyon. 

Effluent from the three municipal wastewater treatment plants in the watershed could potentially provide 
Laboratory-derived contaminants to Pueblo Canyon, although contaminants from these plants could also 
have non-Laboratory sources. In particular, sludge from the Pueblo Canyon WWTP upstream of Acid 
Canyon (PAS 0-018[a]) contains a series of analytes above background values (barium, chromium, 
copper, lead, mercury, nickel, selenium, silver, thallium, vanadium, zinc, and uranium-235), although 
none of these are above SALs (LANL 1997, 56614). 
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1.4 Current Land Use 

Pueblo Canyon downstream from Acid Canyon includes land owned by Los Alamos County and the DOE, 
all of which is open to the public. Present land use includes various recreational activities such as hiking 
and bicycle riding. There is good trail access into Pueblo Canyon near Acid Canyon from nearby 
residential areas in Los Alamos, and trails and dirt roads continue down the length of the canyon (Kron 
1993, 58665). Sewer lines from the Los Alamos townsite are buried beneath the narrow canyon floor for 4 
km downstream from Acid Canyon. The lower canyon is used as a discharge site for treated effluent from 
the Bayo Canyon WWTP. In the Los Alamos County comprehensive plan, the county-owned part of 
Pueblo Canyon, which includes the confluence with Acid Canyon, has been designated as "scenic open 
space" since 1964 (Los Alamos Planning Commission 1964, 56873). The part of Pueblo Canyon on DOE 
land (TA-74), extending upstream from the confluence with Los Alamos Canyon, is presently being 
considered for potential land transfer to either Los Alamos County or San lldefonso Pueblo (DOE 1998, 
58671). 

1.5 Previous Sediment Investigations 

Contaminants associated with sediments in Pueblo Canyon have been investigated in many studies since 
the initial contaminant releases from TA-45. The first sediment sampling, in 1946, indicated the presence 
of plutonium along the full length of Pueblo Canyon downstream from Acid Canyon, documenting rapid 
transport along a distance of 11 km from the source (Kingsley 1947, 4186). Subsequent work has 
included repeated sediment sampling at a series of stations as part of the Laboratory Environmental 
Surveillance Program since 1970 (e.g., Environmental Surveillance and Compliance Programs 1997, 
56684) and more intensive studies in the 1970s. Work in the 1970s included studies by the Laboratory 
Environmental Sciences Group (e.g., Hakanson and Bostick 1975, 29678; Nyhan et al. 1976, 11747; 
Nyhan et al. 1982, 7164) and investigations under the Formerly Utilized Sites Remedial Action Program 
(FUSRAP) (LANL 1981, 6059). More recently, existing data on plutonium in sediments were combined 
with geomorphic mapping of Pueblo Canyon to provide an improved estimate of the inventory of 
plutonium in the canyon (Graf 1995, 48851; Graf 1996, 55537). Some of this earlier work is summarized 
in the work plan (LANL 1995, 50290) and formed the basis for a preliminary conceptual model of 
contaminant distribution and transport and for design of a technical approach for the present 
investigations, as summarized in the next section. 

1.6 Preliminary Conceptual Model and Technical Approach 

Available data on contaminants in Pueblo Canyon sediments prior to this investigation indicated that 
plutonium-239,240 discharged into.Acid Canyon from TA-45 is the primary contaminant of concern, 
although some other radionuclides and metals have also been reported above background values. 
Because of its geochemical characteristics, nearly all the plutonium was adsorbed onto sediment 
particles, and subsequent transport of plutonium has been largely controlled by sediment transport 
processes. Other contaminants released from T A-45 are expected to behave similarly and to be 
collocated with the plutonium. These contaminants have been dispersed by floods along the 1 0-km 
section of Pueblo Canyon downstream from Acid Canyon since initial development of the Laboratory in 
1943. Contaminant concentrations in post-1942 sediments vary greatly, related to factors such as the 
distance from the source, sediment particle size, and the age of the deposit. Plutonium concentrations are 
expected to be generally higher in sediment deposits closer to the source and in finer-grained sediments 
than in downstream deposits or in coarser-grained sediments. In addition, plutonium concentrations are 
expected to be highest in sediment deposits that are relatively close to the age of the peak contaminant 
releases and lower in younger sediments. The greatest portion of the total plutonium inventory in Pueblo 
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Canyon is believed to occur in the lower several kilometers of the canyon where large amounts of 
sediment have been deposited by floods since 1943 (LANL 1981, 6059; LANL 1995, 50290; Graf 1996, 

55537}. 

The technical approach adopted in this investigation includes detailed geomorphic mapping and sediment 
sampling in a series of reaches selected at key locations in the canyon, following the "representative 
reach" concept presented by Graf (1994, 55536}. This work was focused on determining the nature and 
extent of contamination, evaluating risk, and testing components of the preliminary conceptual model in a 
phased approach. Geomorphic mapping and sediment sampling concentrated on identifying and 
characterizing post-1942 sediments, those sediments younger than the initial contaminant releases. An 
evaluation of data collected in each phase was used to revise the conceptual model, identify key 
uncertainties, and focus subsequent data collection. Investigation goals include evaluating present and 
future potential risk, evaluating sediment transport processes and future contaminant redistribution, and 
providing data necessary to make decisions about possible remedial action alternatives. 

1.7 Deviations from the Work Plan 

While conducting the sediment investigations in Pueblo Canyon, the Canyons Focus Area technical team 
made some modifications to the proposed work described in Section 7.2 of the work plan (LANL 1995, 
50290}. These deviations are briefly discussed below. 

Because of considerable geomorphic complexity identified in Pueblo Canyon after field work was initiated, 
geomorphic mapping and sediment sampling were conducted in several additional areas not specified in 
the work plan, which increased the total area of investigation. The areas not proposed in the work plan, 
which were designated as subreaches, consist of the following areas. Reach P-2 East is an area where 
considerable widening of the active channel occurs downstream from a tributary drainage ("Kwage 
Canyon"}; the original reach P-2 was redesignated P-2 West. Reach P-3 West is an area extending 
immediately upstream from the Bayo Canyon WWTP outfall and which was easier to investigate than 
downstream areas with a high water table; the original reach P-3 was redesignated P-3 East. Reach P-4 
West is an area where abandoned post-1942 channel units attain their greatest width in Pueblo Canyon 
and where large sediment deposits were produced in the 1950s to 1960s; the original reach P-4 was 
redesignated P-4 East. 

Radiological field surveys conducted in reaches P-1 and P-4 in 1996 revealed that the concentrations of 
radionuclide contaminants were generally too low to allow definition of the extent of contaminated 
sediments using field instruments. The only exception was in P-1 where plutonium concentrations in 
some places were high enough to allow detection of associated alpha radiation. Because of these 
findings, no radiological surveys were conducted in reaches P-2 and P-3, and sample site selection there 
was based entirely on geomorphic criteria instead of relying on field radiological data as was proposed in 
the work plan. Analytical data on samples collected from P-2 and P-3 in 1997 confirmed that plutonium 
activities were too low to allow effective use of radiological field instruments in these reaches. 

The criteria for selecting specific sampling intervals for limited-suite analyses and the number of such 
analyses in each reach were modified from those proposed in the work plan based on the results of the 
full-suite analyses. In particular, the full-suite analyses indicated that radionuclides and metals identified 
above background values were collocated with plutonium in both upstream and downstream reaches, and 
the technical team decided to focus limited-suite samples on testing the validity of this apparent 
collocation. The number of samples in each unit in each reach was decided to be less important for the 
purposes of statistical evaluation than the total number of samples in the canyon as long as there was 
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good spatial coverage and the samples analyzed for the limited suite included the full range of sediment 
ages, particle size characteristics, and plutonium concentration. Consequently, although the work plan 
specified collecting at least 12 limited-suite samples in each reach, only 8 each were collected in P-2 and 
P-3. Sample sites were selected to include both coarse-grained channel facies sediment and fine-grained 
overbank facies sediment from geomorphic units with a range of ages. In addition, the specific sample 
intervals that yielded the highest plutonium concentrations in each reach during the initial sampling events 
were resampled for limited-suite analyses in subsequent sampling events. 

Sample preparation deviated from that specified in the work plan by the decision to sieve each sample to 
remove all gravel and organic matter larger than 2 mm before analysis. The work plan had specified 
removal by hand of large stones and organic and other debris, but the technical team decided later that 
this process would not provide enough consistency in sample preparation. 

1.8 Unit Conventions 

This report uses primarily metric units of measure, although English units are used for contours on 
topographic maps, in reference to elevations derived from topographic maps, and for New Mexico State 
Plane coordinates as shown on some maps. English units are also used for radioactivity (curies [Ci] 
instead of becquerels [Bq]). Scales with both metric and English units of distance are shown on maps. 
Conversions from metric to English units are presented in Appendix A-2.0. 

1.9 Report Organization 

Section 2 of this report presents results of the field investigations of sediments in the Pueblo Canyon 
reaches. Section 2.1 introduces each reach and its major geographic characteristics. Section 2.2 
describes the methods of investigation in the reaches, including geomorphic mapping, physical 
characterization of young sediments, radiological field measurements, and sediment sampling activities. 
Section 2.3 presents results of these field investigations in each reach, including physical and radiological 
characteristics of the geomorphic units and key aspects of the post-1942 geomorphic history. 

Section 3 of this report presents analytical results from sediment samples collected in the Pueblo Canyon 
reaches. Section 3.1 is a data review that evaluates which radionuclides and organic and inorganic 
chemicals should be retained as chemicals of potential concern (COPCs). Section 3.2 evaluates each 
COPC in the context of likely sources within the Pueblo Canyon watershed and possible collocation with 
other COPCs. Section 3.3 presents a detailed evaluation of plutonium data from sediment samples 
collected in each reach, focused on plutonium-239,240, which was selected as a key contaminant in this 
investigation. Included in Section 3.3 are discussions of variations in plutonium concentration among the 
different geomorphic units in each reach, the relations of plutonium concentration to the age and particle 
size characteristics of the sediment deposits, the amount (inventory) of plutonium contained within the 
different units, and the potential for remobilization of plutonium contained within the different units. 

Section 4 of this report presents a conceptual model describing contamination in the sediments of Pueblo 
Canyon, which has been revised and refined from the preliminary conceptual model presented in the 
work plan based on the results of this investigation. Section 4.1 discusses the present nature and extent 
of contamination in Pueblo Canyon sediments. Section 4.2 discusses controls on contaminant 
distribution, including the effects of particle size variatrons on plutonium concentration and temporal and 
spatial trends in plutonium concentration. Section 4.3 discusses the fate and transport of contaminants in 
the sediments of Pueblo Canyon, including processes that have redistributed contaminants since the 
initial releases and future remobilization and transport of these contaminants. 
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Section 5 of this report presents preliminary assessments of potential human and ecological risk related 
to contaminants contained within the sediments of Pueblo Canyon. Section 5.1 presents the human 
health risk assessment. Section 5.2 presents the ecological screening assessment. 

Section 6 of this report summarizes key conclusions of this investigation, highlights key remaining 
uncertainties, and provides recommendations concerning possible additional assessments, data 
collection, and/or remedial action. 

Section 7 presents references cited in this report. 

Appendix A presents a list of acronyms used in this report, metric to English conversions, and metric 
prefixes. 

Appendix 8 presents supplemental information on the characterization of geomorphic units in the Pueblo 
Canyon reaches. Appendix 8-1.0 presents dendrochronological analyses (tree-ring dating). Appendix 
8-2.0 presents data on the thickness of post-1942 fine-grained overbank facies sediment in the different 
geomorphic units. Appendix 8-3.0 presents data on particle size characteristics and organic matter 
content in the sediment samples. Appendix 8-4.0 presents bulk density measurements. Appendix 8-5.0 
presents radiological field measurements in reaches P-1 and P-4, including discussion of instrument 
calibration and use. Appendix 8-6.0 presents the chronology of sediment sampling events in the Pueblo 
Canyon reaches and the primary goals of each sampling event. 

Appendix C presents the results of quality assurance (QA) and quality control (QC) activities pertaining to 
the Pueblo Canyon sediment samples. Appendix C-1.0 summarizes the QA/QC activities. Appendix C-2.0 
addresses inorganic chemical analyses. Appendix C-3.0 addresses radiochemical analyses. Appendix 
C-4.0 addresses organic chemical analyses. Appendix C-5.0 presents data qualifiers for the samples. 

Appendix D presents analytical suites and results of sediment analyses in this investigation. Appendix D-
1.0 presents target analytes and detection limits. Appendix D-2.0 presents sample request numbers and 
analytical suites for each sample. Appendix D-3.0 presents summaries of analytical results. Appendix D-
4.0 presents analytical results for COPCs. 

Appendix E presents supplemental statistical analyses of the analytical results of this investigation. 
Appendix E-1.0 presents statistical evaluations of the inorganic chemical data. Appendix E-2.0 presents 
statistical evaluations of the radionuclide data. Appendix E-3.0 evaluates the possible collocation of 
COPCs. Appendix E-4.0 presents an analysis of plutonium-239,240 field QA samples and resampled 
layers. 

Appendix F-1.0 presents the ecological seeping checklist for the Pueblo Canyon reaches. 
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2.0 FIELD INVESTIGATIONS 

2.1 Introduction to Reaches 

The initial locations of the Pueblo Canyon reaches were selected to address a variety of goals, including 
identifying variations in contaminant concentration, contaminant inventory, and risk along the length of 
Pueblo Canyon and improving the understanding of transport processes (LANL 1995, 50290). Each reach 
was intended to be long enough to capture local variations in contaminant concentrations related to 
variations in the age, thickness, and particle size of young (post-1942) sediment deposits but short 
enough that the effects of downstream dilution of contaminants were minimized. During field work, the 
geographic boundaries of the reaches were finalized, including the addition of subreaches to better define 
geographic variations in contamination. The location of the reaches within the Pueblo Canyon watershed 
is shown in Figure 1.1-1, and topographic maps of the individual reaches, showing simplified geomorphic 
maps, are shown in Figures 2.1-1 to 2.1-4. The general nomenclature for the geomorphic units shown on 
the maps is discussed in Section 2.2.1.1, and the specific units in each reach are discussed in Section 
2.3. Geographic characteristics of these reaches are briefly summarized below. 

Reach P-1 includes the confluence of Acid Canyon and Pueblo Canyon; it is the area where contaminant 
concentrations were expected to be highest because of the proximity to TA-45, which is the primary 
source of contaminants in the watershed. Walnut Canyon, a major tributary that drains part of the Los 
Alamos townsite, also joins Pueblo Canyon in this reach. The canyon floor here is relatively steep, 
narrow, and rocky. The stream is incised into the Tshirege Member of the Bandelier Tuff near Acid 
Canyon, into Tschicoma Formation dacite west of Walnut Canyon, and into the Otowi Member of the 
Bandelier Tuff farther east. P-1 West is a short subreach upstream of Acid Canyon, and P-1 East is a 
relatively long subreach that extends downstream from the confluence. 

Reach P-2 is an area downstream of P-1 where the channel becomes less steep and the canyon floor 
begins to broaden in the Otowi Member of the Bandelier Tuff, enhancing the opportunity for sediment 
deposition. This is also the westernmost area in Pueblo Canyon where stream terraces that may be 
suitable for residential development occur above the active floodplain. A tributary canyon between North 
Mesa and Kwage Mesa, referred to as Kwage Canyon in this report, enters Pueblo Canyon in this reach 
and is associated with a major increase in channel width. The change in channel characteristics 
downstream from Kwage Canyon suggests that this canyon is a significant sediment source. P-2 West is 
the narrower area upstream from Kwage Canyon, which includes the site of test wells TW-2 and TW-2A, 
and P-2 East is the broader area downstream from Kwage Canyon. P-2 East includes the part of Pueblo 
Canyon with the lowest stream gradient. 

Reach P-3 includes the area of the Bayo Canyon Wastewater Treatment Plant (WWTP), and the stream 
channel here becomes slightly steeper than upstream as it begins incising into conglomerates of the Puye 
Formation. The canyon floor is fairly broad through this area. P-3 West is upstream from the WWTP 
outfall and includes Hamilton Bend. P-3 East is downstream from the outfall and has continuous surface 
flow and a high water table during most of the year. 

Reach P-4, which includes the lowest part of Pueblo Canyon, is a geomorphically complex area where 
the channel elevation has varied greatly since 1942 because of the deposition of large amounts of 
sediment and subsequent channel incision (Reneau and McDonald 1996, 55538; Reneau et al. 1996, 
57642). P-4 West includes large sediment deposits from the early post-1942 period and has a deeply 
incised channel. P-4 East has large sediment deposits from later in the post-1942 period, which have also 
been incised. P-4 East also has an exceptionally broad post-1942 floodplain, larger than in any other part 
of Pueblo Canyon. The channel is steeper in P-4 than immediately upstream, and the channel is incised 
into the Puye Formation. 
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Field Investigations Section 2.0 

2.2 Methods of Investigation 

2.2.1 Geomorphic Mapping 

Field investigations in each reach began by preparing a preliminary geomorphic map that focused on 
identifying young (post-1942), potentially contaminated sediment deposits and subdividing these deposits 
into geomorphic units with different age, sedimentological characteristics, and/or radiological 
characteristics. These geomorphic units delineate the horizontal extent of contamination in each reach 
and also provide grouping of areas with similar physical and/or radiological characteristics. Where 
uncertainties existed in identifying the limits of potentially contaminated sediments, boundaries were 
drawn conservatively such that the area potentially impacted by post-1942 floods was overestimated 
rather than underestimated. 

The scale and methods of mapping varied dependent on the characteristics of the reach. In broad, open 
areas to the east (particularly reaches P-4 and P-3 East), mapping at a scale of 1:1200 used high
resolution 1991 orthophotographs, which allowed relatively precise mapping of boundaries between 
geomorphic units. The approximate ages of many sediment deposits in these areas could also be 
determined by examining sequential aerial photographs that date back to 1935; these photographs in turn 
allowed refinement of the boundaries between units of different age. In the narrow canyon floor to the 
west (particularly P-1}, tree cover obscured the canyon floor, and the smaller size of geomorphic units 
required mapping at a larger scale. Mapping in P-1 was at a scale of 1:200 and involved taping distances 
along the channel from known reference points and frequently measuring unit width. Mapping in P-2 and 
P-3 West used a combination of these methods. Boundaries between geomorphic units were typically 
defined on the basis of topographic breaks, vegetation changes, and/or changes in surface sediments, 
although in some areas boundaries are more approximate. 

Geomorphic mapping was iterative, and the maps were revised after each phase of investigation in each 
reach. For example, in P-1 field radiological measurements andlaboratory analytical data were used to 
define a relatively small area with elevated plutonium concentrations, which was broken out as a separate 
geomorphic unit (unit c2b}. In addition, geodetic surveying of sample locations that followed each 
sampling event often led to map revisions so that the surveyed sample locations were within the 
appropriate geomorphic unit. Refining of the conceptual model during the investigations also resulted in 
reexamination of previous map assignments and additional revisions to the maps. 

2.2.1.1 Geomorphic Unit Nomenclature 

The nomenclature used for geomorphic units is consistent among reaches and subreaches where 
possible, although complete consistency was not possible. The following general convention was used for 
naming units. 

The designation "c" refers to post-1942 channel units, which are areas occupied by the main stream 
channel or experiencing significant deposition of coarse-grained channel sediments sometime in the post-
1942 period. "c1" is the presently active channel, "c2" is the youngest recognized abandoned channel unit 
in each reach, and so on. Letter modifiers (e.g., "c2a") are further subdivisions, with "a" being youngest. 
Available data did not allow each named unit to be the same age in every reach. For example, the "c2" unit 
in P-4 delineates areas occupied by the channel during the 1980s but abandoned before 1991, as shown 
by examination of sequential aerial photographs. However, such precise age constraint was not possible in 
most reaches, and "c2" in other reaches includes a longer and more poorly defined period of time. 

The designation "f1" refers to floodplain areas that were or may have been inundated by overbank 
floodwaters since 1942, but that were not occupied by the main stream channel. "f1" indicates areas that 
were probably inundated by floods during this period, as shown by geomorphic evidence and/or analytical 
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Section 2.0 Field Investigations 

data. "12" indicates areas that were possibly subjected to minor inundation but where the evidence is 
inconclusive; if they were inundated, the thickness of post-1942 sediment would be small. The 
designation "11 a" is used in P-4 West to indicate a floodplain area where plutonium is above background, 
but which is dominated by sediment from a tributary drainage, such that the average plutonium 

concentration is relatively low. 

Other designations on the geomorphic maps delineate various areas that have not been directly impacted 
by post-1942 floods downstream of potential contaminant sources. Following standard geologic 
nomenclature, "0" indicates deposits from the Quaternary period. "Qal" refers to active channel alluvium 
in tributary drainages. "Qc" refers to colluvium. "Of refers to pre-1943 stream terraces that have not been 
inundated by post-1942 floods. "Of" refers to fans from tributary drainages. Sometimes bedrock geologic 
units are also shown on these maps. 

2.2.2 Physical Characterization of Young Sediments 

Physical characterization of the geomorphic units included measurements of the thickness of post-1942 
sediments, general field descriptions of particle size, and laboratory particle size analysis for samples 
submitted for standard chemical and/or radiological analyses. Bulk density was also measured on a subset 
of sample intervals for use in calculating contaminant inventories. The determination of unit thicknesses 
used a variety of approaches, including identifying the depth of burial of trees; recognizing buried soil 
horizons; and searching for the presence of "exotic" material that indicates a post-1942 age (e.g., quartzite 
clasts, coal, or various man-made materials}. Plutonium analyses were also used at some sites to directly 
determine the thickness of contaminated sediment and provide supporting evidence for the inferred 
thickness of post-1942 sediment, although in some areas plutonium may extend into pre-1943 sediment 
because of vertical translocation, particularly below active channels. Selected trees were cored for 
dendrochronologic analysis (tree-ring dating} to help confirm the thickness of post-1942 sediment and to 
provide improved age estimates for specific sediment deposits (see Stokes and Smiley 1968, 57644, for a 
discussion of tree-ring dating methods}. Additional details of the methods and results of the physical 
characterization of post-1942 sediment in the Pueblo Canyon reaches are presented in Appendix B. 

An important distinction within the post-1942 sediments involves general particle size variations because 
contaminant concentrations tend to be higher in finer-grained sediments of a given age. Field 
measurements focused on differentiating "overbank facies" and "channel facies" sediments, which are 
similar to the "top stratum" and "bottom stratum" of Brakenridge (1988, 57640}. As used in this report, 
"overbank facies" refers to sediment generally transported as suspended load during floods, which are 
commonly deposited on floodplains from water that overtops stream banks, and "channel facies" refers to 
sediment generally transported as bed load and deposited along the main stream channel. Overbank 
facies sediment has typical median particle size of silt to fine sand, and channel facies sediment has 
typical median particle size of coarse or very coarse sand; medium sands could be assigned to either 
facies, depending on the stratigraphic context. These facies are not restricted to specific geomorphic 
units; overbank facies sediment typically forms upper layers on floodplains and abandoned channel units 
and can also be found as thin layers along active channels, and channel facies sediment can be 
deposited on floodplains during large floods and associated with channel aggradation. It should also be 
stressed that these distinctions are somewhat arbitrary, with gradations commonly occurring. 
Nevertheless, they form an important basis for differentiating sediment deposits of similar age that may 
have much different levels of contamination. 

2.2.3 Radiological Field Measurements 

The initial geomorphic mapping in reaches P-1 and P-4 was followed by use of a series of field 
instruments to define differences in alpha, beta, and gamma radiation between the geomorphic units and 
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to focus subsequent sampling. Extensive low-resolution gross gamma radiation walkover surveys were 
followed by higher resolution "fixed-point" alpha, beta, and gamma radiation measurements at selected 
field locations; a subset of these fixed-point locations was selected for in situ gamma spectroscopy 
measurements. These measurements were made during a pilot study phase of investigation when the 
utility of different field methods was being evaluated. Because of the relatively low concentrations of 
radiological contaminants in these reaches, most methods were not found to be useful in delineating 
contamination in Pueblo Canyon sediments, with the exception of fixed-point alpha measurements in P-1. 
Because of this, only the fixed-point alpha measurements are discussed in the body of this report, 
although methods and results from all the field instruments are presented in Appendix B-5.0 

2.2.4 Sediment Sampling and Preliminary Data Evaluation 

Sediment sampling in this investigation followed a phased approach that included a combination of 
sampling for ''full-suite," "limited-suite," and "key contaminant" analyses. Preliminary evaluation of data 
after each sampling phase was performed to help identify uncertainties and to focus subsequent sample 
collection and analysis. The primary goals and other information about each sampling event are 
summarized in Appendix 8-6.0 

Full-suite analyses were obtained on samples from P-1 and P-4 after the field radiological surveys, with 
the goal of identifying all analytes that were present above background values and determining the 
primary risk drivers. The specific sample sites and sample depths included intervals with the highest field 
radiological measurements in each reach as well as intervals with relatively low radiation. The sample 
sites also included representative fine-grained and coarse-grained sediment deposits from the range of 
geomorphic units. The full-suite analyses included a series of inorganic chemicals, organic chemicals, 
and radionuclides and are listed in Section 3.1 and Appendix C. 

Subsequent sampling phases in all reaches were primarily for a single key contaminant, plutonium, 
because plutonium-239,240 (unresolved isotopes) was shown by prior sediment investigations (LANL 
1981, 6059; Ferenbaugh et al. 1994, 58672) and by the full-suite analyses to be the main risk driver; data 
on plutonium-238 were also obtained during these analyses. (For brevity, "plutonium" in this section will 
be used synonymously with plutonium-239,240 because of the relatively low levels of plutonium-238 in 
Pueblo Canyon sediments.) Specific sample sites in each sampling event were selected to reduce 
uncertainties in the horizontal and vertical extent of contamination, the average and range of plutonium 
concentrations in each unit, the inventory of plutonium, and controls on its distribution (e.g., effects of 
sediment age and sediment particle size). 

To most effectively reduce the uncertainty in total plutonium inventory in each reach, a stratified random 
sample allocation process was applied (using calculations based on equation 5.10 in Gilbert 1987, 
56179). To evaluate uncertainty in this sample allocation process, Monte Carlo calculations were 
performed using the Crystal Ball version 4 add-in to Microsoft Excel software. These calculations used 
available data on the area, thickness, and plutonium concentration in each geomorphic unit and sediment 
facies to help determine the number of samples to be collected from each unit and each facies. For 
example, a unit with a relatively large volume of post-1942 sediment, high plutonium concentration, 
and/or high variability in plutonium concentration would be assigned more samples than a similar unit with 
small volume, low concentrations, and/or low variability in plutonium concentration. 

In all reache$ a series of samples were also collected for limited-suite analyses, with this limited suite 
including analytes measured above background values in the full-suite analyses. The limited suite 
included metals, polychlorinated biphenyls (PCBs) and pesticides, and select radionuclides and is 
discussed in Section 3.0. A primary goal of these limited-suite analyses was to evaluate to what degree 
concentrations of plutonium were correlated with concentrations of the other analytes and hence to what 
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degree they are collocated within the same sediment deposits. Sample collection for limited-suite 
analyses included sample intervals that had yielded the highest plutonium concentration within each 
reach as well as intervals with more representative plutonium concentration and including the range of 
geomorphic units and sediment facies that had been identified. 

2.3 Results 

2.3.1 Reach P-1 

2.3.1.1 Physical Characteristics 

Reach P-1 is in a part of Pueblo Canyon with a relatively steep, narrow, rocky canyon floor. The area that 
has been impacted by post-1942 floods averages approximately 13m in width, including most of the 
canyon floor. The areal distribution of the geomorphic units is shown on Figures 2.1-1, 2.3-1, and 2.3-2, 
and topographic relations are illustrated in the cross sections of Figure 2.3-3. Physical characteristics of 
the geomorphic units in P-1 are summarized in Table 2.3-1. Data on particle size and unit thickness are 
presented in Table 83-1, Table 83-4, and Figure 82-1. 

The active channel, c1, averages 2 to 3 m in width and has a bed composed of gravel and coarse sand. 
The active channel is usually bordered by abandoned post-1942 channel units (c2, c2b) that average 
approximately 0.8 to 0.9 m above the channel and are capped by an average of approximately 0.6 to 0.9 
m of relatively fine-grained overbank sediments dominated by fine sand. Unit c2b, of limited areal extent, 
is indistinguishable from typical c2 units except it has subsurface layers with the highest field alpha 
radiation measurements and the highest plutonium concentrations in this reach. The undisturbed c2 units 
are typically 2 to 3 m in combined width, although part of the original extent of c2 and c2b may be buried 
beneath fill associated with construction of a dirt road and emplacement of sewer lines. 

Active floodplains (f1) in P-1 are typically 4 to 5 m wide, 0.9 to 1.7 m above the active channel, and 
capped by o to 0.4 m of overbank sediments. Large areas of floodplains have probably been disturbed by 
the road and sewer line. Boulders are common in this reach, contributing to large spatial variations in the 
thickness of overbank facies sediment and affecting erosion and deposition during floods. 

2.3.1.2 Radiological Characteristics 

Field measurements of gross gamma and beta radiation in reach P-1 indicated that levels of gamma- and 
beta-emitting radionuclides, such as cesium-137 and strontium-90, were not high enough to allow 
contaminated areas to be distinguished from background radiation using field instruments. Therefore, these 
measurements were not used in the geomorphic mapping or to help select most sample sites, although the 
site of the highest fixed-point gamma radiation was selected for full-suite analyses. A summary of the gross 
gamma and beta radiation measurements and maps showing measurement locations are presented in 
Appendix B-5.0. In contrast, fixed-point field measurements of alpha radiation indicated that levels of alpha
emitting radionuclides such as plutonium-239,240 were locally high enough to allow identification of the 
areas of highest plutonium concentration; these measurements are discussed in more detail in this section. 
Supplemental information on field alpha radiation measurements is included in Appendix B-5.0. 

Alpha radiation clearly above local background values was measured in the c1, c2, c2b, and f1 
geomorphic units in P-1 East between Acid Canyon and Walnut Canyon. However, except for the c2b 
unit, most measurements were within background ranges of approximately 3 to 15 counts per minute 
(cpm) measured upstream of Acid Canyon (Figure 2.3-4). The c2b unit was designated as that part of the 
c2 unit where relatively high alpha radiation measurements were consistently measured from subsurface 
layers. No measurements above background values were obtained downstream of Walnut Canyon, 
suggesting lower plutonium concentrations in that part of P-1 East. 
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TABLE 2.3-1 

GEOMORPHIC MAPPING UNITS IN REACH P-1 

Estimated Typical 
Average Unit Average Estimated Median 
Height Above Unit Unit Average Particle Size Typical 

Channel Area Width• Sediment Thickness Class Soil 
Subreach Unit (m) (m2) (m) Facies (m) (<2 mm fraction) Texture 

P-1 West c1 b 167 2.1 Channel b b b 

c2 b 256 3.2 Overbank b b b 

b Channel b b b 

f1 b 99 1.2 Overbank b b b 

f2 b 227 2.8 Overbank b b b 

P-1 East c1 0 1453 2.8 Channel <1.0 Coarse sand Gravelly sand 

c2 0.8 1389 2.7 Overbank 0.57± 0.22 Fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly sand 

fill/c2? 857 1.6 Overbank <0.57 

Channel <1.0 

c2b 0.9 72 0.1 Overbank 0.9 Fine sand Sandy loam 

Channel <1.0 Coarse sand Gravelly sand 

fill/c2b? 178 0.3 Overbank <0.9 

Channel <1.0 

f1 1.3 2398 4.6 Overbank 0.27 ± 0.17 Fine sand Sandy loam 

f2 2.3 455 0.9 Overbank <0.05 

_a. Average unit width uses lengths of 80 m for P-1 West and 520 m for P-1 East. 

b. Characteristics are assumed to be the same as in P-1 East. 

Notes 

Active channel 

Typical abandoned post-1942 channel 

Active floodplain 

Potentially active floodplain 

Active channel 

Typical abandoned post-1942 channel 

Possible buried c2 beneath fill 

Abandoned post-1942 channel with 
highest plutonium 

Possible buried c2b beneath fill 

Active floodplain 

Potentially active floodplain 

I 

i 

~ 
~ .... g· 
!'V 
c 

:!1 
~· 

6:: 
S' 
~ 

~ ... 
o'Q" 
~ 

B· 
;::: ..., 



Field Investigations 

30 

E" c.. 
~ 
c: 

~ 20 
'i5 
~ 
ca 

.c: c.. 
<( 

10 

P-1 West 

UpperlimH 
of local 

Fixed-Point Measurements 

P-1 East 
• c1 

• 

• 

• background • 

~ . . . 
---~---+.-------------.----.-------.--• •• "'! • • • 

• • • • • • I I e 
• • • • .. 

I e • 
I 
I 
I 
I 
I 
I 
I 

• 

Section 2.0 

0 ~~--._~--~_.--~~--~~--~~--~~ 
-100 0 100 200 300 400 500 

600 

P-1 West 

500 

E" 
400 

c.. 
~ 
c: 
0 

~ 300 
'i5 
~ 
ca 

.c: c.. 
<( 

200 

Upper lim~ 
100 of local 

-100 

Distance downstream from Acid Canyon (m) 

P-1 East 

~ 1 
b 

• 

• 
0 

0 

0 

0 

0 

0 100 200 300 400 

Distance downstream from Acid Canyon (m) 

500 

F2.3-4/ PUEBLO CANYON REACH APT /110598 

Figure 2.3-4. Plots of alpha radiation measurements in reach P-1 plotted against distance from 
Acid Canyon. 

September 1998 2-14 Pueblo Canyon Reach Report 



Section 2.0 Field Investigations 

In sediment layers displaying alpha radiation above background values, field measurements commonly 
varied greatly, indicating significant heterogeneity in the distribution of plutonium and also the presence 
of discrete particles of plutonium. The highest alpha measurement of 485 cpm was made at the surface 
of a c2 unit a short distance downstream of Acid Canyon (fixed-point site P1-20, sample location 
PU-0018), and the presence of a discrete microscopic particle of plutonium was indicated by the 
observation that the count rate dropped rapidly to background values as the instrument was moved 
approximately 10 em laterally. Similarly, the highest alpha measurement within the c1 unit, 30 cpm 
(fixed-point site P1-24, sample location PU-0019), seemed to record a discrete particle of plutonium on 
the surface of the active stream channel as the count rate again dropped rapidly when the instrument 
was moved laterally. 

The variability in alpha radiation was also explored by obtaining 2 to 6 measurements of sediment from 
some surface and subsurface layers after spreading sediment on a pie tin to obtain smooth surfaces. 
These multiple measurements included remeasurement of the same spot on a smoothed surface, 
remeasurement of the same aliquot after it had been mixed in the pie tin, and measurement of sediment 
from an adjacent location in the same layer. These measurements suggested that the largest source of 
variability was local heterogeneity in the distribution of plutonium, particularly in layers with the highest 
levels of plutonium. For example, the subsurface layer with the highest alpha radiation measurements 
(70 em deep at fixed-point site P1-73, sample location PU-0020) yielded 105 and 185 cpm from the first 
prepared surface, 220 and 283 cpm after mixing the same aliquot, and 64 and 65 cpm from a separate 
aliquot of sediment from an adjacent spot (Figure 2.3-5). The aliquot that had yielded the 1 05 to 283 cpm 
measurements was saved for laboratory analysis, providing the highest plutonium-239,240 concentration 
from Pueblo Canyon (502 pCVg, sample 04PU-96-0128), alth·ough later collection of an additional sample 
from this same depth approximately 10 to 20 em away yielded a much lower value (25 pCi/g, sample 
04PU-96-0145). 

2.3.1.3 Geomorphic History 

Geomorphic processes within reach P-1 since 1942 have included the lateral migration of the active 
channel within a relatively narrow area, represented by the width of the c1 and c2 units, and the 
occasional overtopping of higher pre-1943 surfaces during floods. Some vertical changes in the elevation 
of the stream bed have occurred locally, resulting in young (post-1942) overbank facies sediments in 
some places occurring below the elevation of the present channel and channel gravels in some places 
occurring higher, but these vertical changes seem to be relatively minor. The abundant boulders have 
likely restricted the ability of the stream to incise during floods, and on average the stream bed has 
probably been within 0.5 m of its present elevation since 1942. 

Most of the post-1942 overbank facies sediment and associated contaminants present within P-1 are 
stored within the c2 units relatively close to the active channel. These sites are particularly susceptible to 
remobilization by lateral bank erosion during floods, and the average residence time for sediment at these 
sites is probably less than 50 years. This conclusion is based on the limited distribution of overbank 
sediment with the highest plutonium concentrations, represented by the c2b unit, which probably dates to 
the early post-1944 period when plutonium releases were highest. In most places overbank sediment of 
this age has apparently been remobilized by subsequent floods, such that only fairly small pockets 
remain. In contrast, the smaller volume of overbank sediment stored on the f1 units has average 
residence times of greater than 50 years and is less susceptible to remobilization by bank erosion during 
floods. These areas are most likely to be subjected to occasional overtopping during large floods, 
resulting in the deposition of additional fine-grained sediment. 
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Section 2.0 Field Investigations 

2.3.2 Reach P-2 

2.3.2.1 Physical Characteristics 

Reach P-2 is in a part of Pueblo Canyon where the canyon floor is broadening and flattening and where 
stream terraces commonly occur above the level of the active floodplain. A major geomorphic change 
occurs at the confluence with Kwage Canyon (at the west edge of P-2 East) where the active channel 
becomes much wider and relief across the historic channel units decreases. The area that has been 
impacted by post-1942 floods averages approximately 24m in width in P-2 West and 38m in P-2 East, 
resulting in wider dispersion of contaminants in P-2 than in P-1. The areal distribution of the geomorphic 
units is shown on Figures 2.1-2, 2.3-6, and 2.3-7, and topographic relations are illustrated in the cross 
sections of Figures 2.3-8 and 2.3-9. Physical characteristics of the geomorphic units in P-2 are 
summarized in Table 2.3-2. Data on particle size and unit thickness are presented in Tables 83-2 and 
83-6 and Figures 82-2 and 82-3. 

The active channel, c1, averages 2 to 3 m in width in P-2 West and has a bed composed of gravel and 
coarse sand. It averages 6 to 7 m in width in P-2 East where the bed is dominated by coarse sand. The 
active channel is usually bordered by abandoned post-1942 channel units (c1b, c2, c3) that are capped 
by 0.1 to 0.8 m of relatively fine-grained overbank sediments dominated by fine or very fine sand and that 
vary in width and height between P-2 West and P-2 East (Table 2.3-2). The abandoned channel units 
average approximately 10 m in combined width in P-2 West and 15 m in P-2 East, and they are typically 
lower in P-2 East. In particular, the most widespread abandoned channel unit in each subreach, c2, 
averages 0.8 m in height in P-2 West but only 0.3 m in height in P-2 East. In P-2 West a sewer line has 
been buried within the post-1942 geomorphic units, and large parts of the active and abandoned 
channels have been disturbed by activities associated with its installation. Stratigraphy observed in hand
dug holes within the c2 unit in P-2 East, supported by laboratory analyses, indicates that it is underlain by 
at least 1.5 m of post-1942 sediment. A 1998 drill hole below the active channel in P-2 East (sample 
location PU-0174) encountered tuff at a depth of 2.1 m, suggesting a maximum thickness for post-1942 
sediments in this subreach. 

Active floodplains (f1) average approximately 10 m in width in P-2 West, average approximately 1.2 m 
above the active channel, and are capped by an average of 0.2 to 0.3 m of relatively fine-grained 
overbank sediments. Active floodplains in P-2 East are wider but are closer to the channel and have 
thinner deposits of post-1942 overbank sediments; in P-2 East the f1 units average approximately 17 m in 
width, are approximately 0. 7 m above the active channel, and are capped by an average of approximately 
0.1 to 0.15 m of overbank sediments. 

2.3.2.2 Geomorphic History 

Geomorphic processes that control the distribution of contaminants within reach P-2 West are probably 
similar to those occurring in P-1. These processes have included the lateral migration of the active 
channel within a relatively narrow area, represented by the width of the post-1942 channel units, and the 
occasional overtopping of higher pre-1943 surfaces during floods. Significant vertical changes in the 
channel bed may also have occurred, but these cannot be defined because of the extensive disturbance 
of the canyon floor associated with the sewer line. Net aggradation of the stream bed may have occurred, 
as seen downstream in P-2 East, but significant incision may also have occurred during floods in August 
1991 that caused damage to the sewer line (Los Alamos Monitor 1991, 58669). 
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TABLE 2.3-2 

GEOMORPHIC MAPPING UNITS IN REACH P-2 

Estimated Typical 
Average Unit Average Estimated Median 
Height Above Unit Unit Average Particle Size Typical 

Channel Area Width* Sediment Thickness Class Soli 
Subreach Unit (m) (m2) (m) Facies (m) (<2 mm fraction) Texture 

P-2West c1 0 1374 2.7 Channel <2.0 Coarse sand Gravelly sand 

c1b 0.3 1726 3.4 Overbank 0.1 ± 0.1 Fine sand Sandy loam 

Channel <2.0 Coarse sand Gravelly sand 

c2 0.8 2880 5.6 Overbank 0.41 ±0.19 Very fine sand Sandy loam 

Channel <2.0 Coarse sand Gravelly sand 

c3 1 198 0.4 Overbank 0.63 ± 0.13 

Channel <2.0 

f1 1.2 5044 9.9 Overbank 0.27±0.22 Fine sand Sandy loam 

f2 1.6 863 1.7 Overbank <0.05 

P-2 East c1 0 3114 6.8 Channel 2.0 Coarse sand Loamy sand 

c1b 0.2 297 0.6 Overbank 0.13 ± 0.06 

Channel 2.1 

c2 0.3 5798 12.6 Overbank 0.5±0.28 Very fine sand Sandy loam 

Channel 1.8 Coarse sand Sand 

c3 0.7 743 1.6 Overbank 0.25±0.14 Very fine sand Sandy loam 

Channel <1.0 Coarse sand Sand 

f1 0.7 7613 16.6 Overbank 0.13±0.12 Fine sand Sandy loam 

*Average unit width uses lengths of 510 m for P-2 West and 460 m for P-2 East 

Notes 

Active channel 

Young abandoned channel 

Typical abandoned post-1942 channel 

Possible older abandoned post-1942 
channel 

Active floodplain 

Potentially active floodplain 

Active channel 

Young abandoned channel 

Typical abandoned post-1942 channel 

Older abandoned post-1942 channel 

Active floodplain 
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Section 2.0 Field Investigations 

Geomorphic processes within P-2 East since 1942 have apparently included extensive aggradation of the 
canyon floor, such that the present elevation of the stream bed is 1.5 m or more above its elevation 
earlier in the post-1942 period. The relatively low heights of the c2 and f1 surfaces, compared with most 
other subreaches, are consistent with an aggrading system. However, tree-ring dating indicates that at 
one location (PU-0136) the elevation of the present channel is similar to the channel location at or before 
1952 (tree PU8-001, Table 81-1}, suggesting that both channel incision and subsequent aggradation may 
have occurred since 1952. In addition, major lateral shifting of the channel has also occurred, with 
meanders being cut off by the channel in one or more floods between 1981 and 1991 such that large 
areas of abandoned channel are removed tens of meters from the present channel (Figure 2.3-1 0). This 
process has probably been most effective during periods of channel aggradation when floods are able to 
overtop higher surfaces and occupy new locations. Lateral erosion of banks of up to 15 m has also 
occurred in P-2 East during the 37-year period from 1954 to 1991, for a maximum average rate of 
0.4 rn/yr. 

The primary storage sites for post-1942 overbank facies sediment and associated contaminants seems to 
vary between P-2 West and P-2 East. In P-2 West, roughly 50% of the fine-grained overbank facies 
sediment occurs with abandoned channel units relatively close to the active channel and hence are 
relatively susceptible to remobilization during floods; 50% occurs within more stable floodplain settings 
where the average residence time for sediment exceeds 50 years. In contrast, in P-2 East, approximately 
75% of the post-1942 overbank sediment resides in abandoned channel units and approximately 25% in 
floodplain units; much of the sediment in abandoned channel units is currently isolated from the active 
channel. 

Data on plutonium concentrations within P-2, which are presented in Section 3.3.3, suggest that relatively 
little sediment from the early post-1942 period is present within this reach. Small pockets of such 
sediment are probably present within the c2 unit and possibly the c3 unit in P-2 West (e.g., sample 
location PU-0130), but all samples in P-2 East have relatively low plutonium concentrations. 

2.3.3 Reach P-3 

2.3.3.1 Physical Characteristics 

Reach P-3 is in a part of Pueblo Canyon where the canyon floor is broad and where stream terraces are 
common above the level of the active floodplain but where the channel begins steepening slightly as it 
encounters the Puye Formation. Treated effluent from the 8ayo Canyon WWTP enters the channel 
between P-3 West and P-3 East, creating a high water table and relatively dense grassy vegetation in the 
canyon floor that provide enhanced traps for sediment. The area that has been impacted by post -1942 
floods and affected by the dispersion of contaminants averages approximately 25 m in width in P-3 West 
and increases to approximately 52 m in width in P-3 East. The areal distribution of the geomorphic units is 
shown on Figures 2.1-3, 2.3-11, and 2.3-12, and topographic relations are illustrated in the cross sections 
of Figures 2.3-13 and 2.3-14. Physical characteristics of the geomorphic units in P-3 are summarized in 
Table 2.3-3. Data on particle size and unit thickness are presented in Tables 83-3 and 83-7 and Figures 
82-4 and 82-5. 
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Figure 2.3-14. Schematic cross sections In reach P-3 East showing approximate thickness of post-1942 sediment and relations between 
geomorphic units. 
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TABLE2.3-3 

GEOMORPHIC MAPPING UNITS IN REACH P-3 
---

Estimated Typical 
Average Unit Average Estimated Median 

Height Unit Unit Average Particle Size Typical 
Above Area Width* Sediment Thickness Class Soil 

Subreach Unit Channel (m) (m2) (m) Facies (m) (<2 mm fraction) Texture Notes 

P-3 West c1 0 2888 5.7 Overbank 0.04±0.07 Fine sand (?) Sandy loam (?) Active channel 

Channel 2.0 Coarse sand Gravelly loamy sand 

c2 0.15 3471 6.8 Overbank 0.29±0.25 Very fine sand Sandy loam Typical abandoned post-1942 channel 

Channel 1.9 Coarse sand Gravelly sand 

c3 0.4 1908 3.7 Overbank 0.28 ± 0.15. Very fine sand Sandy loam Older abandoned post-1942 channel 

Channel 1.0 Coarse sand Gravelly sand 

c4 0.5 340 0.7 Overbank 0.22 ± 0.08 Fine sand Sandy loam Oldest abandoned post-1942 channel 

Channel 1.0 Coarse sand Gravelly loamy sand 

f1 0.3 3855 7.6 Overbank 0.20 ± 0.21 Very fine sand Loam Active floodplain 

f2 1.1 4310 8.5 Overbank <0.05 Fine sand (?) Sandy loam (?) Potentially active floodplain 

P-3 East c1 0 1818 3.4 Channel 2.0 Coarse sand Gravelly loamy sand Active channel 

c2 0.45 13215 24.5 Overbank 0.49±0.2 Very fine sand Sandy loam Typical abandoned post-1942 channel 

Channel 1.5 Coarse sand Gravelly sand 

c3 0.8 458 0.8 Overbank 0.08 Very fine sand Sandy loam Older abandoned post-1942 channel 

Channel 1.5 Coarse sand Gravelly sand 

c4 0.9 1904 3.7 Overbank 0.50 ± 0.18 Fine sand Sandy loam Oldest abandoned post-1942 channel 

Channel 3.0 Coarse sand Gravelly loamy sand 

f1 0.3 10514 19.5 Overbank 0.09±0.07 Very fine sand Loam Active floodplain 

f2 0.8 3348 6.2 Overbank <0.05 Fine sand Sandy loam Potentially active floodplain 

*Average unit width uses lengths of 510 m for P-3 West and 540 m for P-3 East 
- --- -- ----- --- - ·-·- - - - --- --- - --- -- ··- ··----- -------
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Field Investigations Section 2.0 

The active channel, c1, averages 5 to 6 m in width in P-3 West with a bed composed of coarse sand and 
some gravel, bordered by abandoned channel units (c2, c3, c4) that average approximately 11 min 
combined width. The c2, c3, and c4 units are relatively low, averaging approximately 0.1 to 0.5 m above 
the channel, and are capped by an average of 0.2 to 0.3 m of fine-grained overbank sediments. Unit 
characteristics change dramatically downstream of the WWTP outfall, and the present channel in P-3 
East (c1) is typically incised approximately 0.45 m below a broad moist grassy surface (c2), often 
including two or more braided channels. The c2 surface in P-3 East averages approximately 25 m in 
width and has interstratified coarse sediments and finer-grained sediments, including an average of at 
least 0.5 m of fine-grained overbank facies sediment. Large floods, including one in August 1991, spread 
over virtually this entire surface depositing a combination of coarse and fine sediment layers. In the east 
part of P-3 East the c2 unit is bordered by higher abandoned channel units (c3, c4) that probably date to 
the 1950s or earlier. In both P-3 West and P-3 East, the c3 and c4 units are differentiated in part by the 
higher plutonium concentrations in the c3 channel deposits. 

Three drill holes in P-3 provide data on the thickness of alluvium below the channel units. A 1998 drill 
hole in P-3 West encountered the Puye Formation at a depth of 2.05 m below the active channel (sample 
location PU-0173), indicating a similar total alluvial thickness here as in P-2 East. Another 1998 drill hole 
in P-3 East also encountered the Puye Formation at a depth of 2.15 m below the c2 surface (sample 
location PU-0172). Farther east, alluvial well PA0-1 (sample location PU-0123) encountered the Puye 
Formation at an approximate depth of 4.1 m below a c4 surface, suggesting locally thicker alluvium and 
perhaps a thickening of sediment to the east. 

Active floodplains (f1) in reach P-3 are relatively low compared with other reaches, averaging only 
approximately 0.3 m above the active channel. The f1 units average approximately 8 m in width in P-3 
West and are capped by an average of approximately 0.2 m of relatively fine-grained overbank 
sediments. Active floodplains in P-3 East are wider, averaging approximately 20 m in width, but have an 
average of only approximately 0.1 m of post-1942 overbank sediment. It is notable that the f1 unit in P-3 
east is often lower than the c2 unit, such that overtopping of the f1 units in floods occurs readily at present 
(including during an August 1991 flood}. In fact part of the f1 unit is presently traversed by an active 
channel carrying treated effluent. These characteristic~nhance the opportunity for both wide dispersion 
and deposition of sediments and associated contaminants in P-3 East compared with other reaches and 
reduce the potential for remobilization under short time scales. 

2.3.3.2 Geomorphic History 

Geomorphic processes within P-3 West since 1942 have apparently been similar to those in P-2 East, 
including aggradation of the canyon floor such that the present elevation of the stream bed is probably 1.5 
to 2 m above its elevation earlier in the post-1942 period. Associated with this aggradation, broad areas 
of floodplain in the eastern part of this subreach have been recently overtopped by floodwaters (including 
in August 1991 }, and most of the overbank sediment on these floodplains may be relatively young (last 10 
to 20 years}. In the western part of this subreach, the channel bed elevation in the early post-1942 period 
(below the c3 and c4 surfaces} was similar to that at present, suggesting that in the last 50 years the 
channel bed here first incised 1.5 to 2 m and subsequently aggraded a similar amount. During the periods 
of incision the channel would have been more effective at transporting sediment and associated 
contaminants provided from upstream than during the period of aggradation. Major lateral shifting of the 
channel has also occurred in the western part of this subreach at Hamilton Bend, with a meander 
migrating approximately 40 to 60 m into pre-1943 alluvium and colluvium in multiple floods between 1954 
and 1991 (Figure 2.3-15}. This bank erosion may locally be an important source of "clean" sediment that 
dilutes the concentration of plutonium carried by the stream. 
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Figure 2.3-15. Channel changes in reach P-3 West as determined from historical aerial photographs showing overlays of the channel 
location in different years. 
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Field Investigations Section 2.0 

Geomorphic processes within P-3 East since 1942 may have in part been similar to those in P-3 West, 
including both incision and subsequent aggradation of the canyon floor, although the present 
morphology is dominated by recent aggradation. In 1954 the area occupied by bare channel surfaces 
was relatively wide in the east part of P-3 East but had narrowed considerably by 1965, probably 
associated with channel incision (Figure 2.3-16). In contrast, the channel area in the western part of P-3 
East broadened between 1954 and 1965, probably associated with aggradation. The large floodplain 
area north of the main channel was flooded in August 1991, associated with aggradation of the c2 
surfaces. The relatively thin and patchy overbank sediment on this floodplain suggests that the 1991 
flood may have been the first since 1942 to overtop this surface. In addition, a side channel carrying 
treated effluent currently flows through this f1 surface, but is not visible on the 1991 photographs, also 
indicating recent raising of the stream bed elevation associated with deposition of large amounts of 
sediment. No older c3 or c4 channel units have been recognized in the western part of this subreach, 
but they occur to the east and indicate a channel elevation at or before 1954 somewhat higher than at 
present. 

The largest storage sites for overbank facies sediment and associated contaminants in both P-3 West 
and P-3 East are the c2 channel units, with the total volume of stored overbank sediment being much 
higher in the eastern subreach. This storage of overbank sediment is probably in part related to the 
aggradation and associated broadening of the area inundated by floods, decreasing the depth and 
consequently the velocity of floodwaters. Trapping of overbank sediment is also likely enhanced by the 
thick grassy vegetation that occurs near the channel in P-3 East. Significant remobilization of this stored 
sediment would have to involve a shift from aggradation to incision, as has occurred downstream in reach 
P-4, although it is not certain over what time frame such a shift would occur. 

Examination of historic aerial photographs and data on plutonium concentrations within P-3, which are 
presented in Section 3.3.4, suggest that sediment from the early post-1942 period is present within the 
c3 and c4 units in both P-3 West and P-3 East. These sediments are largely located away from the 
active channel in sites not subject to remobilization in most floods. Most of the post-1942 sediment 
stored within this reach is apparently relatively young and contains relatively low concentrations of 
plutonium. 

2.3.4 Reach P-4 

2.3.4.1 Physical Characteristics 

Reach P-4 is in the lowest part of Pueblo Canyon above state road NM 502 and the confluence with Los 
Alamos Canyon. The canyon floor is broad and stream terraces are common above the level of the post-
1942 floodplain. The channel is somewhat steeper than in reach P-3, incised into the Puye Formation, 
and alluvium pinches out east of P-4 East and 120 m upstream of NM 502 where basalt is exposed in the 
stream bed. Treated effluent from the Bayo Canyon WWTP flows through the length of P-4 creating a 
high water table and relatively dense grassy vegetation along the channel. 
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Field Investigations Section 2.0 

The most distinctive feature of reach P-4 at present is an incised channel that is 1 to 3 m below the upper 
surfaces of post-1942 channel units, recording substantial incision that followed a period of aggradation 
along the channel. During the period of aggradation, floodwaters spread over an exceptionally broad part 
of the canyon floor, and the area that has been impacted by post-1942 floods and subject to the dispersion 
of contaminants averages approximately 95 m in width in P-4 West and approximately 1 05 m in P-4 East. 
The deepest incision occurs in the western part of P-4 West, and the depth of incision gradually decreases 
along the length of P-4. At the west end of P-4 West is a major knickpoint in the channel where the incising 
stream encountered relatively resistant material within the Puye Formation; a knickpoint is a place where 
the stream channel becomes significantly steeper, and the stream channel is only shallowly incised 
upstream from the P-4 knickpoint. The areal distribution of the geomorphic units is shown on Figures 2.1-4, 
2.3-17, and 2.3-18, and topographic relations are illustrated in the cross sections of Figures 2.3-19 and 
2.3-20. Physical characteristics of the geomorphic units in P-4 are summarized in Table 2.3-4. Data on 
particle size and unit thickness are presented in Tables 83-4 and 83-8 and Figures 82-6 and 83-7. 

The active channel {c1) and adjacent sand bars {c1b) that were probably deposited during 1991 floods, 
as shown by an examination of aerial photographs, average approximately 7 m wide in P-4 West and 24 
m wide in P-4 East. A series of young abandoned channel units {c2a, c2b, c2c) occur above the c1 units 
and below higher abandoned channel units, comprising surfaces that were active during the 1980s but 
were abandoned by 1991. These units average approximately 12m in combined width in P-4 West and 2 
m in P-4 East. and are largely underlain by coarse sand and gravel with minor fine-grained overbank 
sediment. The next abandoned channel unit, c3, is only a narrow inset unit in P-4 West but averages 
approximately 22 m wide in P-4 East where it includes areas of coarse sand both near the present 
channel and spread broadly over adjacent floodplains; it was locally active until at least 1981 but was 
completely abandoned by 1986. Older abandoned channel units in P-4 West {c4a, c4b, c5, c6) average 
approximately 40 m in combined width and are dominantly underlain by coarse sand and some gravel, 
although they are also locally capped by finer-grained overbank deposits. The c4 units represent channel 
areas that were active in the 1960s, and the c5 unit represents a large sand deposit from the 1950s. The 
c6 unit represents an area occupied by the channel in 1935 but abandoned before 1954 where plutonium 
is generally present above background values in the channel facies sediment. Much of the c6 unit may 
actually consist of channels abandoned before the first releases of plutonium into Acid Canyon, but age 
control is not precise enough to determine this. The thicknesses of the post-1942 sediment beneath the 
higher abandoned channel units is difficult to determine, but it probably ranges from less than 1 m to 
greater than 2 m based on sedimentologic evidence and plutonium analyses. 

The major post-1942 floodplains, f1, average approximately 25 m in width in P-4 West and approximately 
56 m in width in P-4 East, but they are presently isolated from the active channel by the recent incision. 
They are capped by an average of approximately 0.05 m of relatively fine-grained overbank facies 
sediment in P-4 West and approximately 0.1 m in P-4 East, although these deposits reach up to 0.45 m 
thick in P-4 East. In P-4 East the f1 unit is similar in elevation to the c3 unit, and c3 sand lobes extend 
onto the f1 surface in many areas. An additional post-1942 floodplain unit in P-4 West, f1 a, averages 11 
m in width but is dominated by fine-grained sediment derived from tributary drainages off the south 
canyon wall; it has plutonium levels only slightly above background values. 

2.3.4.2 Radiological Characteristics 

Field measurements of gross alpha, beta, and gamma radiation in reach P-4 indicated that levels of all 
radionuclides were not high enough to allow contaminated areas to be distinguished from background 
radiation; therefore, these measurements were not used in the geomorphic mapping or to help select 
sample sites. A summary of the field radiation measurements and maps showing measurement locations 
are presented in Appendix 8-5.0. 
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TABLE 2.3-4 

GEOMORPHIC MAPPING UNITS IN REACH P-4 

Estimated Typical 
Average Unit Average Estimated Median 
Height Above Unit Unit Average Particle Size Typical 

Channel Area Width* Sediment Thickness Class Soil 
Subreach Unit(s) (m) (m2) (m) Facies (m) (<2 mm fraction) Texture 

P-4 West c1 0 1852 3.6 Channel 0.5 Coarse sand Gravelly sand 

c1-c4a Overbank 0.05 Very fine sand Sandy loam 

c1b 0.4 1653 3.2 Channel 0.5 Coarse sand Sand 

c2a,b,c 1.1 6123 11.8 Channel 0.5 Coarse sand Gravelly sand 

c3 1.5 276 0.5 Channel 0.5 Coarse sand Sand 

c4a 1.9 8064 15.5 Channel 2.5 Coarse sand Sand 

c4b 2.2 3791 7.3 Channel 2.4 Coarse sand Gravelly sand 

c4b,c5 Overbank 0.1 Fine sand Sandy loam 

c5 2.8 4296 8.3 Channel 2.4 Coarse sand Sand 

c6 2 4897 9.4 Channel 0.8 Coarse sand Sand 

c6 Overbank 0.2 Very fine sand Sandy loam 

f1 2.5 12,862 24.7 Overbank 0.05 Coarse silt Sandy loam 

f1a 2.2 5744 11.0 Overbank 0.15 Coarse silt Loam 

f2 3.2 5220 10.0 Overbank <0.05 Fine sand Sandy loam 

*Average unit width uses lengths of 520 m for P-4 West and 600 m for P-4 East 

Notes 

Active channel in 1991 

Young abandoned channel (sandbars 
from 1991 flood) 

Inset abandoned channels (active in 
1980s, abandoned before 1991) 

Inset abandoned channel (active in 1981, 
abandoned before 1986) 

Abandoned channel (active -1965, 
abandoned before 197 4 ?) 

Abandoned channel (active -1960, 
abandoned before 1965) 

Abandoned channel (active in 1950s, 
abandoned before 1960) 

Abandoned channel (active in 1935, 
abandoned before 1954) 

Active floodplain 

Floodplain with sediment dominated from 
canyon-wall drainages 

Potentially active floodplain 
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Estimated 
Average Average 

Unit Unit Unit 
Height Area Width* 

Sub reach Unit(s) (m) (m2) (m) 

P-4 East c1 0 10047 16.7 

c1-c3 

c1b 0.4 4107 6.8 

P-4 East c2a,b,c 0.8 1357 2.3 

c3 2.4 13,159 21.9 

f1 1.4 31,750 52.9 

f2 1.7 15,038 25.1 

TABLE 2.3-4 (continued} 

GEOMORPHIC MAPPING UNITS IN REACH P-4 

Typical 
Estimated Median 
Average Particle Size Typical 

Sediment Thickness Class Soil 
Facies (m) (<2 mm fraction) Texture 

Channel 0.5 Coarse sand Gravelly sand 

Overbank 0.05 Very fine sand Sandy loam 

Channel 0.5 Coarse sand Sand 

Channel 0.5 Coarse sand Gravelly sand 

Channel 2.2 Coarse sand Gravelly sand 

Overbank 0.1 Coarse silt Sandy loam 

Channel 0.05 Coarse sand Sand 

Overbank <0.05 Fine sand Sandy loam 

*Average unit width uses lengths of 520 m for P-4 West and 600 m for P-4 East 
--

Notes 

Active channel in 1991 

Young abandoned channel (sandbars from 
1991 flood) 

Inset abandoned channels (active in 1980s, 
abandoned before 1991) 

Abandoned channel (active in 1981, 
abandoned before 1986) 

Active floodplain 

Potentially active floodplain I 
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Section 2.0 Field Investigations 

2.3.4.3 Geomorphic History 

Major channel changes have occurred in reach P-4 since 1935 and have resulted in great spatial 
variability in the distribution and characteristics of the geomorphic units {Figures 2.3-21 and 2.3-22). 
Because contaminant concentrations in both channel and overbank sediments have varied through this 
time period, contaminant concentrations have significant spatial variability dependent on the age and 
particle size distribution of the sediments in each geomorphic unit. 

Since 1935, the channel along P-4 first aggraded through deposition of bedload sediments that were 
dominated by coarse sand {raising the elevation of the stream bed) and then incised. The timing of 
maximum aggradation and subsequent incision varied from west to east, occurring progressively later to 
the east. Maximum aggradation at the west end of P-4 occurred in the 1950s, with incision having begun 
by 1960. Maximum aggradation and the beginning of subsequent incision in the east part of P-4 occurred 
between 1981 and 1986. Because of these spatial and temporal changes, the thickest and most 
extensive channel deposits in the west part of P-4 date to the 1960s and earlier and have relatively high 
levels of plutonium. In contrast, at least the upper part of the most widespread unit in the east part of P-4 
was probably deposited in the late 1970s and the early 1980s and has lower levels of plutonium, although 
older sediments are probably buried at depth. The aggradation resulted in the deposition of exceptionally 
large volumes of coarse sand and associated gravels in P-4, much larger than in reaches to the west. 

The age of historic overbank deposits probably also varies from west to east in P-4, resulting in variations 
in contaminant levels in sediments with similar particle size characteristics. The most widespread 
deposition of overbank sediments likely occurred contemporaneous with maximum aggradation, dating to 
the 1960s and earlier to the west and to the 1970s and early 1980s to the east. Exceptionally broad areas 
of P-4 East received overbank floodwaters in the 1970s, and most of the fine-grained overbank sediment 
on the f1 unit in this area was probably deposited during this period. After incision began in each part of 
P-4, the occurrence and extent of overbank flooding would have been restricted. The f1 units are 
presently too high above the active channel to be inundated during typical floods, and the abandoned 
channel units instead constitute the presently active floodplain in P-4. 

The most important geomorphic processes occurring in reach P-4 at present are lateral erosion of banks 
and some channel incision. This erosion probably constitutes a major source for the sediment that is 
transported out of Pueblo Canyon and into Los Alamos Canyon. Eroding banks include a combination of 
abandoned post-1935 channel units that largely contribute coarse sand with above background values of 
plutonium to the channel; f1 units, which contribute mostly pre-1943 sediment to the channel, along with 
lesser amounts of post-1942 overbank sediment; and pre-1943 material. Erosion of the f1 units and pre-
1943 sediments would tend to dilute the plutonium in sediment carried during floods because only a small 
part of the height of these eroding banks is in post-1942 sediment. Incision of the channel bed also 
appears to still occur during floods, although this incision may be largely into pre-1943 sediment, which 
would also lead to the dilution of plutonium and the lowering of plutonium concentrations. 

Bank erosion rates within P-4 are greatest at the outside of meander bends, and examination of historic 
aerial photographs indicates that up to 35 to 40 m of lateral erosion into floodplains and colluvial slopes 
has occurred in P-4 West since 1954 {Figure 2.3-21 ), providing maximum average bank erosion rates of 
approximately 1.0 m/yr. This lateral channel migration occurred during periods of both aggradation and 
subsequent degradation and has helped isolate large areas of contaminated c4a, c4b, and c5 deposits, 
such that these areas are not presently susceptible to remobilization. Progressive bank erosion at one 
location in P-4 West that occurred contemporaneous with channel aggradation also resulted in diversion 
of the active channel into a low part of the prior floodplain sometime after 1965 (Figure 2.3-21 ), an event 
that resulted in isolation of large areas of c4a and c4b and reduced the potential for remobilization of 
contaminated sediment in these areas. 
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F2.3-21/ PUEBLO CANYON REACH APT I 082698 

Figure 2.3-21. Channel changes in reach P-4 West as determined from historic aerial photographs 
showing overlays of the channel location in different years. 
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Field Investigations Section 2.0 

Recent channel changes in P-4 East have also been effective at isolating much of the post-1942 
sediment from the active channel. Between 1935 and 1981 a braided channel was present through the 
floodplains in the east half of this subreach, but the northern branch was abandoned before 1986 when 
major channel incision occurred, isolating large areas of c3 channel surfaces (Figure 2.3-22}. Similarly, 
most of the area of f1 is north of and isolated from the active channel. 

September 1998 2-44 Pueblo Canyon Reach Report 



Section 3.0 Analytical Results and Data Review 

3.0 ANALYTICAL RESULTS AND DATA REVIEW 

3.1 Data Review 

Sediment samples collected in the Pueblo Canyon reaches included samples for full-suite, limited-suite, 
and key contaminant analyses. The samples were collected following the technical approach presented in 
Chapter 5 of the work plan (LANL 1995, 50290). Samples were collected to represent specific 
geomorphic units and sediment facies within each reach. The variability within and among these 
geomorphic units and sediment facies is a key variable to assess and will be considered in Sections 3.2 
and 3.3. The number of samples varies among classes of analytes; the number of samples analyzed for 
organic chemicals, inorganic chemicals, and radionuclides is presented in Table 3.1-1. Full-suite analyses 
were obtained for 16 samples in reaches P-1 and P-4. The full-suite analytes included isotopic plutonium, 
polychlorinated biphenyls (PCBs) and pesticides, inorganic chemicals that are on the target analyte list 
(TAL), gamma-spectroscopy radionuclides (including americium-241 and cesium-137), semivolatile 
organic compounds (SVOCs), americium-241 by alpha spectroscopy, tritium, isotopic uranium, isotopic 
thorium, strontium-90, gross alpha/beta radiation, and gross gamma radiation. Volatile organic chemicals 
are excluded from the full suite analyses because these chemicals are not expected to persist in surface 
and near-surface sediments downstream from release sites. The following analytes were included in 
limited-suite analyses: (1) PCBs and pesticides for 30 samples and (2) inorganic chemicals that are on 
the TAL and gamma-spectroscopy radionuclides (including americium-241 and cesium-137) for 44 
samples. Isotopic plutonium was chosen as a key contaminant in this investigation because the maximum 
plutonium-239,240 concentration measured approximately 7000 times the background value, and this 
radionuclide was shown by preliminary assessments to be the primary contributor to human health risk; 
isotopic plutonium was analyzed in 289 samples. 

TABLE 3.1-1 

NUMBER OF SAMPLES ANALYZED BY SUITE 

Reach 

Analytical Suite P-1 P-2 P-3 P-4 Total 

Pesticides and PCBs 7 6 8 9 30 

SVOCs 7 0 0 9 16 

Inorganic chemicals (TAL) 15 8 10 11 44 

Boron, titanium, and total uranium 7 0 0 10 17 

Total cyanide and uranium 7 0 0 9 16 

Americium-241 (by alpha spectroscopy) 7 0 0 1 8 

Gross alpha/beta radiation 7 0 0 9 16 

Gross gamma radiation 7 0 0 9 16 

Gamma-spectroscopy radionuclides 15 8 10 11 44 

Tritium 7 0 0 9 16 

Isotopic plutonium 64 79 64 82 289 

Isotopic thorium 7 0 0 9 16 

Isotopic uranium 7 0 0 9 16 

Strontium-90 7 0 0 9 16 

The objective of this data review is to determine which analytes should be retained for further assessment 
or eliminated before human health and ecological risk calculations. Considerations in these assessments 
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Analytical Results and Data Review Section 3.0 

include the magnitude of contaminant concentrations relative to background values (or detection limits for 
organic chemicals), the correlation between contaminant concentrations both between reaches and within 
reaches, and potential quality control (QC) problems with the laboratory analyses. 

3.1.1 Inorganic Chemical Comparison with Background 

Inorganic chemicals were analyzed in 44 sediment samples collected from all four Pueblo Canyon 
reaches. These analyses were compared with the sediment background values that are presented in 
"Inorganic and Radionuclide Background Data for Soils, Canyons Sediments, and Bandelier Tuff at 
LANL" (Ryti et al. 1998, 58093). 

As detailed in Appendix C, most of the QC problems associated with this data set were caused by high or 
low recoveries in the matrix spike samples. Matrix spike samples are used to assess the quality of the 
sample digestion, extraction, and analysis procedures. A low recovery suggests that there was either 
incomplete recovery of an analyte in these procedures or sample heterogeneity. A high recovery indicates 
either sample heterogeneity or a matrix interference. One of the reasons for the repeated difficulties in the 
recoveries is the heterogeneous nature of many sediment samples. Also, for several of the analytes there 
are interferences in the inductively coupled plasma (ICP) technique, which can also cause problems with 
the reported recoveries. Specific data qualifications due to matrix spike recovery problems were noted for 
seven inorganic chemicals in a subset of the samples (aluminum, antimony, arsenic, lead, manganese, 
selenium, and titanium). Exceptionally low matrix spike recoveries were noted for antimony for some 
samples, and the remaining six inorganic chemicals had more minor deviations from the expected spike 
value. The low antimony matrix spike sample results caused antimony data from one sample request to 
be rejected (see Appendix C). Request number 1938 had nine antimony sample results, which were all 
"R" qualified and will not be used in this report. 

Appendix C also shows other minor QC problems associated with detecting blank contamination, finding 
some laboratory duplicate measurements out of the ±35% control window and observing differences 
between ICP serial dilutions out of the 10% control window. The laboratory duplicate problems can be 
attributed to the heterogeneous nature of the sediment samples. Blank contamination is an indicator of 
possible high bias in the laboratory measurement process and could lead to incorrectly identifying 
chemicals as COPCs. However, these problems are not considered to be serious and should not affect 
the identification of COPCs. 

The analytical methods for the inorganic chemicals are comparable to those used to generate the 
Laboratory background data, with the exception of antimony. Some of the Pueblo Canyon antimony data 
were generated by inductively coupled plasma emission spectroscopy (ICPES), which results in a 
detection limit above what is typically found in background soils. Because the Pueblo Canyon antimony 
data were generated by ICPES, the antimony detection limits for these samples are elevated above the 
background value (BV). 

Because the Laboratory background data contain values for both "uranium" and "total uranium," the 
uranium sample preparation and analysis methods must be reviewed to identify the appropriate uranium 
background data. Uranium was analyzed by inductively coupled plasma mass spectroscopy (ICPMS), 
which is comparable to the analytical methods used to generate the uranium and total uranium 
background data. These samples were prepared using both a total sample digest and by Environmental 
Protection Agency (EPA) method 3050A. The samples prepared by a total digest were compared with the 
total uranium sediment background data, and samples prepared with EPA method 3050A were compared 
with the uranium sediment background data. 
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Section 3.0 Analytical Results and Data Review 

Of 27 inorganic chemicals, 26 were detected in at least one Pueblo Canyon sediment sample. Antimony 
was not detected in any sample. The detection limit for most antimony sample results exceeded the 
background value. Detection limits for some of the cadmium, mercury, selenium, and silver analyses also 
exceed the background value. Tables 3.1-2, 3.1-3, 3.1-4, and 3.1-5 present the concentration range and 
frequency of results above the background value for the 26 detected inorganic chemicals and the one 
nondetected inorganic chemical. 

Sodium was the only inorganic chemical measured above the detection limit but within the background 
range. Sodium will not be retained for further assessment in this report because it is not greater than 
sediment background concentrations. 

The sample results for a number of inorganic chemicals are influenced by two notable samples collected 
in reach P-4. The first sample (04PU-96-0026) was collected from a channel facies sediment layer rich in 
black magnetite sands, which had provided a field alpha radiation measurement that was relatively high 
for P-4 East. The sample has detected concentrations of iron, manganese, thallium, titanium, and zinc 
above background values. Black magnetite-rich sands are naturally-occurring sediments produced by 
fluvial sorting and concentration of high-density minerals that are have elevated concentrations of several 
metals including iron, manganese, and zinc (Reneau et al. 1998, 62050; McDonald et al. 1996, 55532). 
Because concentrations of inorganic chemicals in this sample are consistent with those found in naturally
occurring black sands, inorganic results for the black magnetite-rich sand sample are not used to identify 
chemicals of potential concern (COPCs). The second sample (04PU-96-0030) was collected from an iron
and aluminum-rich overbank facies sediment layer in P-4 West. The sample has concentrations of 
aluminum, arsenic, barium, beryllium, calcium, chromium, cobalt, copper, iron, lead, magnesium, nickel, 
potassium, vanadium, and zinc above background values. As described in "Inorganic and Radionuclide 
Background Data for Soils, Canyons Sediments, and Bandelier Tuff at LANL" (Ryti et al. 1998, 58093), 
iron- and aluminum-rich deposits tend to have high concentrations of other inorganic chemicals, and 
concentrations in sample 04PU-96-0030 are consistent with relationships present in background samples. 
Plots showing these relationships are provided in Appendix E. Thus, the results for inorganic chemicals in 
sample 04PU-96-0030 are considered to be within the natural background concentration range for an 
iron- and aluminum-rich sediment deposit. This sample is from a location where much of the fine-grained 
sediment was probably derived from erosion of old soils on the south side of Pueblo Canyon, associated 
with the f1a unit (sample location PU-0037, Figure 2.3-17), and the unusually high iron and aluminum 
concentrations are believed to have been inherited from the original soils. 

Statistical and graphical data evaluation approaches were applied to the inorganic chemical data, which 
included consideration of samples 04PU-96-0026 and 04PU-96-0030 as representative of natural 
background material for the reasons discussed above. This evaluation led to the elimination of the 
following 17 inorganic chemicals that were not significantly different from background from further 
assessment: aluminum, arsenic, barium, beryllium, boron, calcium, chromium, cyanide, iron, magnesium, 
manganese, nickel, potassium, thallium, titanium, uranium, and vanadium. Three of these analytes 
(arsenic, manganese, and titanium) had QC problems associated with matrix spike samples. The samples 
with low matrix spike recoveries do not appear to differ from the expected background values or major 
element ratios (see Appendix E). Thus, QC problems did not lead to incorrectly eliminating these 
inorganic chemicals as COPCs. The statistical analyses and graphs that support this evaluation are 
provided in Appendix E. 
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TABLE 3.1·2 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH P-1 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mg/kg)" (mg/kg) (mg/kg) Background Valueb 

Aluminum 15 15 2040 to 8850 8850 15400 0/15 

Antimony 15 0 [0.72] to [4.9] NDC 0.83 8 Dld>BV" 

Arsenic 15 8 0.98 to [3.7] 2.7 3.98 0/8 

Barium 15 15 36 to 94.4 94.4 127 0/15 

Beryllium 15 15 0.19 to 0.93 0.93 1.31 0/15 

Boron 7 5 [1.2] to 6.2 6.2 4.1 1/5 

Cadmium 15 14 [0.09] to 0.92 0.92 0.4 5/14 

Ca!cium 15 15 598 to 4740 4740 4420 1/15 

Chromium, total 15 15 2.8 to 12.9 12.9 10.5 2/15 

Cobalt 15 15 1.3 to 4.9 4.9 4.73 1/15 

Copper 15 15 2.7to 19.9 19.9 11.2 4/15 

Cyanide, total 7 2 [0.15] to 0.45 0.45 0.723 0/2 

Iron 15 15 6580 to 11600 11600 13800 0/15 

Lead 15 15 8.5ton.3 n.3 19.7 13/15 

Magnesium 15 15 385 to 1180 1180 2370 0/15 

Manganese 15 15 202 to 529 529 543 0/15 

Mercury 15 14 [0.02] to 0.65 0.65 0.1 9/14 

Nickel 15 15 1 to 6.2 6.2 9.38 0/15 

Potassium 15 15 370 to 1700 1700 2690 0/15 

Selenium 15 3 0.3to [1.1] 0.62 0.3 3/3, 
12/12 DL>BV 

Silver 15 8 [0.1] to 1.7 1.7 1 3/8 

Sodium 15 15 36.6 to 786 786 1470 0/15 

Thallium 15 0 [0.4] to [0.59] ND 0.73 0/0 

Titanium 7 7 224 to 368 368 439 017 

Uranium 7 7 0.26 to 3.1 3.1 2.22 217 
Uranium, total 7 7 2.1 to 6.5 6.5 6.99 017 
Vanadium 15 15 7.9 to 17.4 17.4 19.7 0/15 

Zinc 15 15 27.8 to 113 113 60.2 7/15 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO= not detected 

d. DL = detection limit 

e. BV = background value 
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TABLE 3.1-3 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH P-2 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkg)" (mglkg) (mglkg) Background Valueb 

Aluminum 8 8 881 to 4760 4760 15400 0/8 

Antimony 8 0 [0.5] to [0.6] ND0 0.83 0/0 

Arsenic 8 6 [1] to 2.6 2.6 3.98 0/6 

Barium 8 8 15.3 to 89.1 89.1 127 0/8 

Beryllium 8 4 [0.5] to 0.76 0.76 1.31 0/4 

Cadmium 8 0 [0.5] to [0.6] ND 0.4 8/8 Dld>BV" 

Calcium 8 8 372 to 3560 3560 4420 0/8 

Chromium, total 8 8 1.3tc5.7 5.7 10.5 0/8 

Cobalt 8 8 1.3 to 3.3 3.3 4.73 0/8 

Copper 8 8 3.9 to 31.5 31.5 11.2 1/8 

Iron 8 8 5840 to 8200 8200 13800 0/8 

Lead 8 8 6.4 to 27.7 27.7 19.7 218 

Magnesium 8 8 221 to 1200 1200 2370 0/8 

Manganese 8 8 103 to 344 344 543 0/8 

Mercury 8 2 [0.1] to 0.15 0.15 0.1 212, 
4/6 DL>BV 

Nickel 8 5 [2.1] to 5 5 9.38 0/5 

Potassium 8 8 238 to 1270 1270 2690 0/8 

Selenium 8 7 0.5 to 0.98 0.98 0.3 717, 
1/1 DL>BV 

Silver 8 0 [1]to[1.2] ND 1 5/8 DL>BV 

Sodium 8 3 [100] to 356 356 1470 0/3 

Thallium 8 0 [1] to [1.2] ND 0.73 8/8 DL>BV 

Vanadium 8 8 5.5to 11.7 11.7 19.7 0/8 

Zinc 8 8 27.7 to 54.1 54.1 60.2 0/8 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 

e. BV = background value 
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TABLE 3.1-4 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH P-3 

Number of Number Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkg)" (mglkg) (mglkg) Background Valueb 

Aluminum 10 10 1060 to 3760 3760 15400 0/10 

Antimony 10 0 [0.5] to [0.69] NDC 0.83 0/0 

Arsenic 10 5 [1]to1.7 1.7 3.98 0/5 

Barium 10 10 16.3 to 52.8 52.8 127 0/10 

Beryllium 10 5 [0.5] to 0.81 0.81 1.31 0/5 

Cadmium 10 0 [0.5] to [0.69] ND 0.4 10/10 DLd>BV8 

Calcium 10 10 327 to 1250 1250 4420 0/1 

Chromium, total 10 10 1.1 to 3.7 3.7 10.5 0/10 

Cobalt 10 8 [1] to 2.5 2.5 4.73 0/8 

Copper 10 10 2 to 20.5 20.5 11.2 1/10 

Iron 10 10 3170 to 7570 7570 13800 0/10 

Lead 10 10 3.7 to 14.2 14.2 19.7 0/10 

Magnesium 10 10 220 to 781 781 2370 0/10 

Manganese 10 10 156 to 247 247 543 0/10 

Mercury 10 0 [0.1] to [0.14] ND 0.1 8/10 DL>BV 

Nickel 10 5 [2] to 4 4 9.38 0/5 

Potassium 10 10 272 to 959 959 2690 0/10 

Selenium 10 3 [0.5] to 0.69 0.69 0.3 3/3, 
717 DL>BV 

Silver 10 0 [1]to[1.4] ND 1 8/10 DL>BV 

Sodium 10 1 [100) to 147 147 1470 0/10 

Thallium 10 0 [1]to[1.4] ND 0.73 10/10 DL>BV 

Vanadium 10 10 3.4 to 9 9 19.7 0/10 

Zinc 10 10 15.8 to 39.3 39.3 60.2 0/10 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. NO = not detected 

d. DL = detection limit 

e. BV = background value 
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TABLE 3.1-5 

FREQUENCY OF DETECTED INORGANIC CHEMICALS IN REACH P-4 

Number of Number ·Concentration Maximum Background Frequency of 
Samples of Range Detect Value Detects above 

Analyte Analyzed Detects (mglkg)" (mglkg) (mglkg) Background Valueb 

Aluminum 11 11 1330 to 18400 18400 15400 1/11 

Antimony" (1) 2 0 [0.5) to [4.3] NOd 0.83 1/2c OL">BV1 

Arsenic 11 3 0.779 to 5.1 5.1 3.98 1/3 

Barium 11 11 14.9to 163 163 127 1/11 

Beryllium 11 11 0.16 to 1.7 1.7 1.31 1/11 

Boron 10 0 [1.2] to [5.5] NO 4.1 2/10 OL>BV 

Cadmium 11 3 [0.2] to 0.52 0.52 0.4 3/3, 
1/8 OL>BV 

Calcium 11 11 412 to 4610 4610 4420 1/11 

Chromium, total 11 11 2.88 to 14.5 14.5 10.5 1/11 

Cobalt 11 11 0.85 to 5.6 5.6 4.73 1/11 

Copper 11 11 1 to 12.8 12.8 11.2 1/11 

Cyanide, total 9 6 [0.15] to 1 1 0.723 1/6 
Iron 11 11 4440 to 36600 36600 13800 2/11 

15400g 

Lead 11 11 5.6 to 30.5 30.5 19.7 2/11 

Magnesium 11 11 318 to 3050 3050 2370 1111 

Manganese 11 11 157 to 1030 1030 543 1/11 
484g 

Mercury 11 4 0.02 to 0.11 0.11 0.1 1/4 

Nickel 11 11 2.3 to 11 11 9.38 1/11 

Potassium 11 11 462 to 3740 3740 2690 1/11 

Selenium 11 0 [0.2] to [0.5] NO 0.3 1/11 OL>BV 

Silver 11 6 [0.1]to 1 1 1 0/6 
Sodium 11 10 88.8 to 1440 1440 1470 0/10 
Thallium 11 1 [0. 18) to 6. 7 6.7 0.73 1/1, 

NOg 7/10 OL>BV 
Titanium 10 10 0.454 to 1840 1840 439 1/10 

349g 

Uranium 9 9 0.33 to 1.7 1.7 2.22 0/9 
Uranium, total 10 8 [2.2] to 5.9 5.9 6.99 0/8 
Vanadium 11 11 5.1 to 23.8 23.8 19.7 2/11 

20.3g 

Zinc 11 11 24.3 to 222 222 60.2 3/11 
66.9g 

a. Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c. Nine sample results from request number 1938 were rejected and are not presented in this table. 

d. ND =not detected 

e. DL = detection limit 

f. BV = background value 

g. Maximum value for this analyte after excluding the black magnetite sands (sample 04PU-96-0026) 
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One inorganic chemical, antimony, was not detected in any sample, but several samples had detection 
limits above the background value. Antimony is retained as a COPC solely because of the elevated 
detection limits for these samples. Antimony also had serious QC problems, which need to be considered 
during site assessments. The QC problems did not lead to the elimination of antimony as a COPC, thus 
no more discussion of antimony is warranted in this data review section. 

Seven other inorganic chemicals were shown to be elevated above background values by a statistical 
and graphical background comparison and are retained as COPCs. The statistical analyses and graphs 
that support this evaluation are provided in Appendix E. These inorganics included cadmium, copper, 
lead, mercury, selenium, silver, and zinc. There were minor QC problems (small differences from 
expected values for matrix spike recovery, laboratory duplicate results, or ICP serial dilutions, see 
Appendix C for details) associated with lead, but these problems are not viewed to be significant and are 
not expected to impact data review. There were also minor QC problems of a similar nature associated 
with selenium. It is also important to recognize that all of the apparently elevated selenium results are 
derived from two of the five analytical laboratories used for inorganic chemical analyses, and potential 
problems are recognized with selenium analyses from these laboratories. One sample request from reach 
P-1 with elevated selenium results was analyzed at the Rust Geotech analytical laboratory. However, 
these samples were also submitted under a separate sample request to the QST Environmental 
analytical laboratory for organic chemical analyses. QST Environmental mistakenly ran the samples for 
inorganic chemical analyses, and the QST Environmental selenium results were all nondetects (at values 
less than the background value). Four other sample requests with elevated selenium results, including all 
the inorganic chemical analyses for reaches P-2 and P-3, were analyzed at the Paragon Analytics, Inc. 
analytical laboratory. The lowest value reported by Paragon Analytics, Inc. was approximately two times 
the background value. Therefore, the selenium sample results should be interpreted carefully in terms of 
both variation in detection limits and potential interlaboratory differences in specific sample preparation or 
analytical methods. However, because there is no specific information to document analytical laboratory 
bias, selenium is retained as a COPC. 

In summary, the inorganic chemical data review yielded eight analytes to be carried forward as COPCs 
(see Table 3.1-6). A complete presentation of the sample results for these eight inorganic COPCs is 
provided in Appendix D-4.0. These analytes are inferred to potentially record releases from one or more 
sites in the Pueblo Canyon watershed. The concentrations of the chemicals eliminated as COPCs were 
well within the background concentration range, except for the two P-4 samples discussed previously, 
and are justifiably excluded from further assessment. 

3.1.2 Radionuclide Comparison with Background/Fallout Radionuclide Concentrations 

A total of 299 samples were analyzed for radionuclides in the four Pueblo Canyon reaches, and the 
analytical suites for these samples are presented in Table 3.1-1. These analyses were compared with the 
sediment background values that are presented in "Inorganic and Radionuclide Background Data for 
Soils, Canyons Sediments, and Bandelier Tuff at LANL" (Ryti et al. 1998, 58093). The analytical methods 
used for the Pueblo Canyon radionuclide analyses are comparable to those used with the Laboratory 
background data. 

The detected radionuclides include isotopes associated with worldwide fallout. For these radionuclides 
(tritium, strontium-90, cesium-137, plutonium-238, and plutonium-239,240) only sample results collected 
from the 0 to 15-cm (0 to 6-in.) depth interval are typically compared with regional levels for worldwide 
fallout in soil samples. However, post-1942 sediment deposits containing fallout-derived radionuclides 
can be much thicker than 15 em, and all sediment sample results in this investigation, regardless of 
collection depth, are compared with the sediment background value. 
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TABLE 3.1-6 

RESULTS OF INORGANIC DATA REVIEW 

Analyte Result Rationale 

Aluminum Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Antimony Retained as a COPC Detection limits in reaches P-1 and P-4 exceeded the background value. 

Arsenic Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Barium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Beryllium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Boron Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Cadmium Retained as a COPC Detected values above the background value in reaches P-1 and P-4 
and detection limits above the background value in reaches P-2 and P-3. 

Calcium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Chromium, total Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Cobalt Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Copper Retained as a COPC Detected values in reaches P-1, P-2 and P-3. 

Cyanide, total Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Iron Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Lead Retained as a COPC Detected values above the background value in reaches P-1 and P-2. 

Magnesium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Manganese Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Mercury Retained as a COPC Detected values above the background value in reaches P-1, P-2, and 
P-4 and detection limits above the background value in reach P-3. 

Nickel Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Potassium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Selenium Retained as a COPC Detected values above the background value in reaches P-1, P-2, and 
P-3 and detection limits above the background value in reach P-4. 

Silver Retained as a COPC Detected values above the background value in reach P-1 and detection 
limits above the backgrou_nd value in reaches P-2, P-3, and P-4. 

Sodium Eliminated as a COPC No values exceeded the background value. 

Thallium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Titanium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Uranium and Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 
total uranium 

Vanadium Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Zinc Retained as a COPC Detected values above the background value in reach P-1. 
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As described in Appendix C, detection status was determined by either quantitation limits agreed upon in 
contracts with the analytical laboratories, minimum detectable activities determined by the analytical 
laboratories, or the 3 sigma total propagated uncertainty {TPU). Detection status was used as the 
preliminary data evaluation step for isotopic uranium by alpha spectroscopy, isotopic thorium by alpha 
spectroscopy, americium-241 by alpha spectroscopy, and strontium-90 by beta scintillation. Gamma 
spectroscopy yields 43 radionuclides, which requires an additional evaluation of the detected 
radionuclides to determine which gamma-spectroscopy results should be carried forward for background 

comparisons. 

The initial list of detected radio nuclides from gamma spectroscopy include actinium-228, americium-241, 
bismuth-211, bismuth-212, bismuth-214, cadmium-109, cerium-139, cesium-137, europium-152, 
lanthanum-140, lead-212, lead-214, manganese-54, potassium-40, protactinium-231, radium-224, 
radium-226, thallium-208, and thorium-234 (see Appendix D-3.0 for a summary of the number of samples 
and range of detected and nondetected concentrations for all radionuclides). These detected gamma
spectroscopy radionuclides fall into five categories. 

• The first category includes radionuclides that are daughters of naturally-occurring thorium and 
uranium isotopes (these include actinium-228 [half-life = 6.2 hours], bismuth-211 [half-life = 2.1 
minutes], bismuth-212 [half-life= 7 minutes], bismuth-214 [half-life= 20 minutes], Jead-212 [half
life= 10.6 hours], lead-214 [half-life= 27 minutes], protactinium-231 [half-life= 33,000 years], 
radium-224 [half-life = 3.7 days], radium-226 [half-life= 1,600 years], thallium-208 [half-life= 3.1 
minutes], and thorium-234 [half-life = 24 days]). These thorium and uranium daughters are 
typically short-lived radiological decay products, and their abundance can be predicted from the 
general condition known as secular equilibrium (Ryti et al. 1998, 58093). Most of the radiological 
dose conversion factors used in risk assessments of the parent radionuclides account for the 
expected activity of the daughter radionuclides. Thus, these detected thorium and uranium 
daughters are of no further interest for this report. 

• The second category includes potassium-40, which is a naturally-occurring isotope that is 
abundant in the Earth's crust and is not known to be associated with Laboratory releases. Thus, 
potassium-40 will not receive any further evaluation in this report. 

• The third category includes nuclear reactor activation or fission products with half-Jives of Jess 
than one year, which includes manganese-54 (half-life= 312 days). Because of the short half-life 
and low detected concentrations of this radionuclide (see Appendix D-3.0 for concentration 
range), manganese-54 is excluded from further evaluation. 

• The fourth category includes cadmium-109 (half-life= 462 days), which is used an analytical 
laboratory control standard and does not warrant further evaluation in this report. 

• The last group consists of plutonium chemistry or nuclear reactor activation or fission products 
with half-lives of greater than one year, which includes americium-241 {half-life = 430 years), 
cesium-137 (half-life= 30 years), and europium-152 (half-life= 13.5 years) for the Pueblo Canyon 
gamma-spectroscopy data. Because there is no process knowledge to associate europium-152 
with releases into Pueblo Canyon, it is excluded from further data evaluation. Americium-241 and 
cesium-137 will be carried forward to the background comparison because previous 
investigations have identified these radionuclides as being released into Pueblo Canyon. 
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Thus, cesium-137 and americium-241 are the only gamma-spectroscopy radionuclides carried forward to 
the background comparison. Seventeen other detected gamma-spectroscopy radionuclides were 
eliminated for the reasons presented above. 

As discussed in Appendix C, most of the QC problems associated with the radionuclide analyses are 
considered to be minor and do not affect the identification of COPCs. For example, some measures of 
laboratory measurement bias were outside of control windows for a small number of samples. Tracer 
recoveries for americium-241 in two samples and the matrix spike sample results for uranium-235 for one 
request were outside of the acceptable control window. Laboratory precision for the radionuclide analyses 
was within control standards except for a single laboratory duplicate analysis for uranium-234. The overall 
quality and comparability of the radionuclide data are also evident through the detailed statistical analyses 
in Appendix E. For example, Appendix E shows the strong correlation of the results for radionuclides in 
the uranium and thorium decay chains, which is consistent with the hypothesis of secular equilibrium (Ryti 
et al. 1998, 58093). 

Eleven radionuclides were detected in the sediment samples. Tables 3.1-7, 3.1-8, 3.1-9, and 3.1-10 
present the concentration range and frequency of results above the background value for these 
radionuclides. 

Five detected radionuclides, including thorium-228, thorium-230, thorium-232, uranium-234, and uranium-
238, were eliminated as COPCs because concentrations of these radionuclides were not above 
background values and show no statistical differences from background The graphical and statistical 
background comparisons for these radionuclides can be found in Appendix E. Six detected radionuclides, 
including americium-241; cesium-137; plutonium-238; plutonium-239,240; strontium-90; and tritium were 
retained as COPCs based on the statistical and graphical background comparisons presented in 
Appendix E. 

TABLE 3.1·7 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH P-1 

Number Number Concentration Background Value/ Frequency of Detects 
of of Range Fallout Value above Background 

Analyte Analyses Detects (pCilg)• (pCi/g) Value/Fallout Value 

Americium-241 7 6 [0.016] to 10.671 0.04 6 of 6 

Americium-241 b 15 9 [0.012] to 11.48 DLC 9 of 9 

Cesium-137 15 9 [0.001] to 1.53 0.9 1 of 9 

Plutonium-238 64 49 [-0.017] to 2.078 0.006 49 of 49 

Plutonium-239,240 64 64 0.039 to 502.01 0.068 61 of 64 

Strontium-90 7 3 [0.36] to 1.4 1.04 1 of 3 

Thorium-228 7 7 0.74 to 1.71 2.28 0 of7 

Thorium-230 7 7 0.66 to 1.44 2.29 0 of 7 

Thorium-232 7 7 0.76 to 1.55 2.33 0 of 7 

Tritium 7 7 0.021 to 1.21 0.093 2 of 7 

Uranium-234 7 7 0.64 to 2.4 2.59 0 of 7 

Uranium-238 7 7 0.69 to 2.2 2.29 0 of 7 

a. Values in square brackets indicate nondetected results. 

b By gamma spectroscopy 

c. DL =sample-specific detection limit (see Appendix D, Table 03-2 for nondetect concentration range) 
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TABLE 3.1-8 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH P-2 

Number Number Concentration Background Value/ Frequency of Detects 
of of Range Fallout Value above Background 

Analyte Analyses Detects (pCi/g)" (pCi/g) Value/Fallout Value 

Americium-241 b 8 1 [-0.115] to 1.199 OLe 1 of 1 

Cesium-137 8 3 [0.0151] to 0.5612 0.9 o of 3 

Plutonium-238 79 21 [-0.014] to 0.231 0.006 21 of 21 

Plutonium-239,240 79 77 [0.001] to 73.4 0.068 76ofn 

a. Values in square brackets indicate nondetected results. 

b By gamma spectroscopy 

c. OL =sample-specific detection limit (see Appendix 0, Table 03-2 for nondetect concentration range) 

TABLE 3.1-9 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH P-3 

Number Number Concentration Background Value/ Frequency of Detects 
of of Range Fallout Value above Background 

Analyte Analyses Detects (pCi/g)" (pCi/g) Value/Fallout Value 

Americium-241 b 10 1 [-0.069] to [0.972] OLe 1 of 1 
Cesium-137 10 4 [0] to 0.68 0.9 0 of4 
Plutonium-238 64 7 [ -0.0052] to 0.136 0.006 7 of7 
Plutonium-239,240 64 64 [0.0055] to 44.9 0.068 59 of 64 

a. Values in square brackets indicate nondetected results. 

b By gamma spectroscopy 
c. OL =sample-specific detection limit (see Appendix 0, Table 03-2 for nondetect concentration range) 

TABLE 3.1-10 

FREQUENCY OF DETECTED RADIONUCLIDES IN REACH P-4 

Number Number Concentration Background Value/ Frequency of Detects 
of of Range Fallout Value above Background 

Analyte Analyses Detects (pCi/g)" (pCi/g) Value/Fallout Value 

Americium-241 10 9 0.047 to 0.92 0.04 9 of9 
Americium-241 b 11 11 0.11 to 2.on OLe 11 of 11 
Cesium-137 11 5 [-0.1207] to 0.89 0.9 0 of 5 
Plutonium-238 82 22 [-0.0102] to 0.62 0.006 22 of 22 
Plutonium-239,240 82 81 [0.024] to 170.5 0.068 78 of 81 
Thorium-228 9 9 0.79 to 2.04 2.28 Oof9 
Thorium-230 9 9 0.8to 2.03 2.29 0 of9 
Thorium-232 9 9 0.78 to 2.01 2.33 0 of 9 
Tritium 9 9 0.003 to 0.117 0.093 1 of 9 
Uranium-234 9 9 0.83 to 1.9 2.59 0 of 9 
Uranium-238 9 9 0.72 to 2 2.29 0 of9 

a. Values in square brackets indicate nondetected results. 

b By gamma spectroscopy 

c. OL =sample-specific detection limit (see Appendix 0, Table 03-2 for nondetect concentration range) 
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In summary, the radionuclide data review yielded six analytes to be carried forward as COPCs (see Table 
3.1-11). A complete presentation of the sample results for these COPCs is provided in Section 3.3 or 
Appendix D-4.0. Both background values and knowledge of the radionuclide releases into Pueblo Canyon 
were used to eliminate radionuclides as COPCs. 

TABLE 3.1-11 

RESULTS OF RADIONUCLIDE DATA REVIEW 

Analyte Result Rationale 

Americium-241 Retained as a COPC Values were determined to be above background in reaches P-1, 
P-2, P-3, and P-4. 

Cesium-137 Retained as a COPC Values were determined to be above background in reach P-1. 

Plutonium-238 Retained as a COPC Values were determined to be above background in reaches P-1, 
P-2, P-3, and P-4. 

Plutonium-239,240 Retained as a COPC Values were determined to be above background in reaches P-1, 
P-2, P-3, and P-4. 

Strontium-90 Retained as a COPC Values were determined to be above background in reach P-1. 

Thorium-228 Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Thorium-230 Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Thorium-232 Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Tritium Retained as a COPC Values were determined to be above background in reach P-1, and 
tritium was not in the analytical suite for reaches P-2 and P-3. 

Uranium-234 Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

Uranium-238 Eliminated as a COPC Statistical and graphical methods as presented in Appendix E. 

3.1.3 Evaluation of Organic Chemicals 

Thirty sediment samples were analyzed for PCBs and pesticides. Sixteen sediment samples were 
analyzed for SVOCs. Twenty-nine organic chemicals were detected in these samples. 

As presented in Appendix C, QC problems associated with the organic analyses are limited to a select 
number of analytes and samples. The only significant QC problems regarding COPC identification relates 
to the nondetection status of one SVOC (n-nitroso-di-n-propylamine) and two pesticides (o-BHC and 
endrin). A focused data validation suggests that these chemicals were not detected; thus, they will not be 
retained for data assessment. 

As noted in Appendix C, many of the reported detected SVOCs are less than the estimated quantitation 
limit (EOL). The greater sensitivity of the analytical method (lower detection limit) for some samples 
reflects differences in potential interferences from the matrix or absence of other organic chemicals. All 
organic chemicals that were detected in at least one sample are retained for further assessment, 
regardless of whether such reported detections are less than the EQL. 

Tables 3.1-12, 3.1-13, 3.1-14, and 3.1-15 present the concentration range and frequency of detects for 
these analytes. A complete presentation of the sample results for the organic COPCs can be found in 
Appendix D. 
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TABLE 3.1-12 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH P-1 

Number Number Range of Maximum Frequency 
of of EQL Concentrations Detect of 

Analyte Analyses Detects (mglkg) (mglkg)" (mglkg) Detects 

Aroclor-1254 7 1 0.033 [0.0134] to 0.238 0.238 1/7 

Aroclor-1260 7 4 0.033 [0.0134] to 0.117 0.117 4/7 

Aldrin 7 3 0.033 [0.00067] to 0.00211 0.00211 3/7 

6-BHC 7 1 0.033 [0.00067] to 0.00197 0.00197 1/7 

a-Chlordane 7 4 0.0165 [0.00067] to 0.00497 0.00497 4/7 

)'-Chlordane 7 1 0.0165 [0.00067] to 0.00211 0.00211 1/7 

4,4'-DDT 7 3 0.033 [0.00067] to 0.00599 0.00599 3/7 

Acenaphthene 7 3 0.33 0.055 to [0.34] 0.17 3/7 

Acenaphthylene 7 1 0.33 [0.33] to [0.66] 0.44 1/7 

Anthracene 7 5 0.33 0.039 to [0.34] 0.3 517 

Benz(a)anthracene 7 5 0.33 0.079 to 1 1 5/7 

Benzo( a )pyrene 7 6 0.33 0.052 to 1.7 1.7 6/7 

Benzo(b )fluoranthene 7 6 0.33 0.07 to 2.5 2.5 6/7 

Benzo(g,h,i)perylene 7 4 0.33 0.076 to 0.86 0.86 4/7 

Benzo(k)fluoranthene 7 5 0.33 0.059 to 0.95 0.95 5/7 

Benzoic acid 7 6 0.33 0.042 to [3.3] 0.75 617 

Bis(2-ethylhexyl)phthalate 7 1 0.33 [0.07 4] to 2.8 2.8 1/7 

Carbazole 7 4 0.33 0.052 to [0.34] 0.18 4/7 

Chrysene 7 6 0.33 0.056 to 1.2 1.2 6/7 

Di-n-octylphthalate 7 1 0.33 [0.33] to 0.66 NDb 1/7 

Dibenz(a,h)anthracene 7 2 0.33 0.069 to [0.66] 0.28 217 

Dibenzofuran 7 3 0.33 0.064 to [0.34] 0.097 3/7 

Fluoranthene 7 6 0.33 0.093 to 1.9 1.9 6/7 

Fluorene 7 4 0.33 0.046 to [0.34] 0.18 4/7 

lndeno(1,2,3-cd)pyrene 7 4 0.33 0.086 to 0.88 0.88 4/7 

2-M ethyl naphthalene 7 2 0.33 0.038 to [0.66] 0.074 217 

Naphthalene 7 4 0.33 0.035 to [0.34] 0.2 4/7 

Phenanthrene 7 6 0.33 0.064 to 1.2 1.2 617 

Pyrene 7 6 0.33 0.08 to 2.2 2.2 6/7 

a. Values in square brackets indicate nondetected results. 

b. NO= not detected 
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TABLE 3.1-13 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH P-2 

Number Number Range of Maximum Frequency 
of of EQL Concentrations Detect of 

Analyte Analyses Detects {mglkg) {mglkg)* {mglkg) Detects 

Aroclor-1260 6' 2 0.033 [0.035] to 0.055 0.055 216 

*Values in square brackets indicate nondetected results. 

TABLE 3.1-14 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH P-3 

Number Number Range of Maximum Frequency 
of of EQL Concentrations Detect of 

Analyte Analyses Detects (mglkg) (mglkg)* (mglkg) Detects 

Aroclor-1260 8 1 0.033 [0.036] to [0.046] 0.041 1/8 

*Values in square brackets indicate nondetected results. 

TABLE 3.1-15 

FREQUENCY OF DETECTED ORGANIC CHEMICALS IN REACH P-4 

Number Number Range of Maximum Frequency 
of of EQL Concentrations Detect of 

Analyte Analyses Detects (mglkg) (mglkg)* (mglkg) Detects 

Acenaphthene 9 1 0.33 0.219 to [0.344] 0.219 1/9 

Anthracene 9 1 0.33 [0.329] to 0.369 0.369 1/9 

Benz(a)anthracene 9 2 0.33 0.035 to 0.609 0.609 219 

Benzo(a)pyrene 9 1 0.33 [0.329] to 0.675 0.675 1/9 

Benzo(b )fluoranthene 9 2 0.33 0.05 to 0.91 0.91 219 

aenzo(g,h,i)perylene 9 1 0.33 [0.329] to 0.473 0.473 1/9 

Benzo(k)fluoranthene 9 1 0.33 0.114 to [0.344] 0.114 1/9 

Chrysene 9 2 0.33 0.034 to 0.6 0.6 219 

Di-n-octylphthalate 9 1 0.33 0.094 to [0.344] 0.094 1/9 

Dibenzofuran 9 1 0.33 0.18 to [0.344] 0.18 1/9 

Fluoranthene 9 3 0.33 0.056 to 1.277 1.277 3/9 

Fluorene 9 1 0.33 0.294 to [0.344] 0.294 1/9 

lndeno(1 ,2,3-cd)pyrene 9 1 0.33 [0.329] to 0.455 0.455 1/9 

2-Methylnaphthalene 9 1 0.33 0.167 to [0.344] 0.167 1/9 

Naphthalene 9 1 0.33 [0.329] to 0.374 0.374 1/9 

Phenanthrene 9 1 0.33 [0.329] to 1.505 1.505 1/9 

Pyrene 9 3 0.33 0.051 to 1.055 1.055 3/9 

*Values in square brackets indicate nondetected results. 

In summary, 29 organic chemicals were retained as COPCs because they were positively detected in at 
least one sample, as presented in Table 3.1-16. 
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TABLE 3.1-16 

RESULTS OF ORGANIC DATA REVIEW 

Analyte Result Rationale 

Aroclor-1254 Retained as a COPC Detected in reach P-1 samples only. 

Aroclor-1260 Retained as a COPC Detected in reaches P-1, P-2, and P-3. 

Aldrin Retained as a COPC Detected in reach P-1 samples only. 

0-BHC Retained as a COPC Detected in reach P-1 samples only. 
a-Chlordane Retained as a COPC Detected in reach P-1 samples only. 

y-Chlordane Retained as a COPC Detected in reach P-1 samples only. 

4,4'-DDT Retained as a COPC Detected in reach P-1 samples only. 
Acenaphthene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 

analytical suite for reaches P-2 and P-3. 
Acenaphthylene Retained as a COPC Detected in reach P-1 but not included in the analytical suite 

for reaches P-2 and P-3. 
Anthracene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 

analytical suite for reaches P-2 and P-3. 
Benz(a)anthracene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 

analytical suite for reaches P-2 and P-3. 
Benzo(a)pyrene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 

analytical suite for reaches P-2 and P-3. 
Benzo(b )fluoranthene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 

analytical suite for reaches P-2 and P-3. 
Benzo(g,h,i)perylene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 

analytical suite for reaches P-2 and P-3. 

Benzo(k)fluoranthene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Benzoic acid Retained as a COPC Detected in reach P-1 but not included in the analytical suite 
for reaches P-2 and P-3. 

Bis(2-ethylhexyl)phthalate Retained as a COPC Detected in reach P-1 but not included in the analytical suite 
for reaches P-2 and P-3. 

Carbazole Retained as a COPC Detected in reach P-1 but not included in the analytical suite 
for reaches P-2 P-3, and P-4. 

Chrysene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Di-n-octylphthalate Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Dibenz(a,h)anthracene Retained as a COPC Detected in reach P-1 but not included in the analytical suite 
for reaches P-2 and P-3. 

Dibenzofuran Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Fluoranthene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Fluorene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

lndeno(1 ,2,3-cd)pyrene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

2-Methylnaphthalene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Naphthalene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Phenanthrene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

Pyrene Retained as a COPC Detected in reaches P-1 and P-4 but not included in the 
analytical suite for reaches P-2 and P-3. 

September 1998 3-16 Pueblo Canyon Reach Report 



Section 3.0 Analytical Results and Data Review 

3.2 Nature and Sources of Contamination 

Contamination in Pueblo Canyon sediments was investigated using a combination of full-suite, limited
suite, and key contaminant analyses; statistical analyses of the analytical data; and detailed geomorphic 
mapping and physical characterization of post-1942 sediments. In this section we discuss the nature, 
characteristics, and probable sources of contaminants that were identified as COPCs in Section 3.1, 
including evidence for the possible collocation of contaminants. These COPCs include 6 radionuclides, 8 
inorganic chemicals, and 29 organic chemicals. Identifying the sources of contaminants is an important 
part of the conceptual model that describes their distribution, and evidence pertaining to the sources of 
each COPC is discussed in this section. Available data indicate that the source for most or all of the 
COPCs is upstream of the confluence of Acid Canyon and Pueblo Canyon, either within the Acid Canyon 
watershed or within the main Pueblo Canyon watershed. The relation of each COPC to plutonium-
239,240 is given particular attention because of the use of plutonium-239,240 as a key contaminant in 
this investigation. Additional details on all the COPCs are presented in Appendix E, and a detailed 
discussion of plutonium-239,240 is presented in Section 3.3. 

Several graphical methods are used in this section to visually present variations in the COPCs within 
reaches and between reaches. For all COPCs, summary figures are presented that show the normalized 
maximum value of COPCs relative to background values (or, in the case of organic chemicals, the EOL); 
values below 1.0 on these figures indicate results below the background values. To highlight the pattern 
of COPCs between reaches, the chemicals are ordered within each group (organic chemicals, inorganic 
chemicals, and radionuclides) from highest to lowest for reach P-1. Thus, the normalized values for P-1 
follow a decreasing trend by chemical. Where values for other reaches also follow a decreasing trend, a 
positive correlation in maximum values between reaches is suggested. Note that the "maximum" results 
for some COPCs are actually for samples with concentrations reported as below detection limits, but they 
are considered here to possibly represent detects to provide conservative estimates of potential levels of 
contamination. Other summary figures show only values reported as above detection limits because 
these results may more accurately portray the true levels of contamination. 

Other graphical methods used to present data on COPCs in the Pueblo Canyon sediment samples 
include plots of analyte concentration versus distance downstream from Acid Canyon for representative 
COPCs. For some inorganic and organic COPCs, these plots distinguish results reported as above and 
below detection limits to allow better interpretation of the data and uncertainties associated with high 
detection limits for some analytes. Finally, a scatter plot matrix is shown for the radionuclide COPCs, 
which indicates strong correlations between concentrations of some radionuclides, in turn indicating 
collocation of these COPCs within the sediments. 

3.2.1 Inorganic COPCs 

Eight inorganic chemicals were identified as COPCs in Section 3.1: antimony, cadmium, copper, lead, 
mercury, selenium, silver, and zinc. The nature, distribution, and possible sources for each inorganic 
COPC were evaluated using statistical analyses, which are presented in more detail in Appendix E, in 
combination with examination of the specific geographic and geomorphic setting of the samples in which 
these analytes were detected above background values. 
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Figure 3.2-1 shows maximum results for the inorganic COPCs normalized by background values. The 
upper plot is based on either the maximum value for an analyte, where it is a detected sample result, or 
the detection limit for other analytes. The lower plot uses only detected sample results. As discussed in 
Section 3.1, the bluck sand sample from P-4 East (04PU-96-0026} was excluded from this data set 
because this sample has a high but naturally-occurring concentration of zinc (and of other inorganic 
chemicals not identified as COPCs). The maximum normalized value is less than seven (for mercury in 
reach P-1}, indicating the relatively low concentrations of these chemicals. Five inorganic COPes 
(mercury, lead, cadmium, zinc, and silver) show a similar trend in maximum concentrations, with the 
highest concentrations occurring in reach P-1 samples and smaller differences from background values 
existing in the other reaches (Figure 3.2-1 ). Plots of all results for mercury and lead versus distance from 
Acid Canyon, presented in Figure 3.2-2, also show that the highest concentrations and the highest 
percentage of sample results above the background values occur in P-1. These results suggest that the 
primary source for these contaminants in the Pueblo Canyon watershed is upstream of the confluence 
with Acid Canyon, either within the Acid Canyon basin of the upper Pueblo Canyon basin. 

Three of the inorganic COPCs (antimony, copper, and selenium) display patterns of maximum values in 
Figure 3.2-1 that are less regular than for the other inorganic COPCs. Antimony was not detected in any 
sample and is included as a COPC solely because of detection limits above the background value in the 
full-suite sampling events in reaches P-1 and P-4. In contrast, analyses from limited-suite sampling 
events in all reaches had detection limits below the background value and provide evidence that antimony 
is not present above the background value in Pueblo Canyon sediments. The highest detected sample 
results for the other two inorganic COPCs, copper and selenium, were obtained in P-2 West, which 
indicates the possibility of additional sources of contaminants downstream from Acid Canyon. However, 
interpretation of the selenium results are confounded by elevated detection limits and an overall low 
detection frequency, as discussed later in this section. 

Most of the inorganic COPCs (cadmium, copper, lead, mercury, silver, and zinc) were detected at levels 
above background values in sediment samples from reach P-1 West, upstream from Acid Canyon, and 
thus indicate releases from sites other than Technical Area (TA) -45. These include a sample 
(04PU-97-0082, with results supported by quality assurance [QA] duplicate 04PU-97-0083) that has the 
highest result for silver (1.7 mg/kg), the second highest result for mercury (0.49 mg/kg), and the third 
highest result for zinc (95.8 mg/kg). Most of these analytes, with the exception of cadmium, were also 
detected at levels above background values in sludge at the Pueblo Canyon Wastewater Treatment Plant 
(WWTP) (PRS 0-018[a]) (LANL 1997, 56614), suggesting that this may be a source for some of the 
inorganic contaminants in Pueblo Canyon sediments. However, P-1 West is also downstream from 
developed areas in the Los Alamos townsite, and some of these inorganic COPCs may also be derived 
from other sources. 

Three of the inorganic COPCs (lead, selenium, and zinc) were detected at levels above background 
values in sediment samples from Acid Canyon during this investigation, and two others (mercury and 
silver, along with lead) were detected at levels above background values during previous investigations in 
Acid Canyon (LANL 1995, 48856). Thus, some of the inorganic COPCs in Pueblo Canyon sediments 
were probably derived from TA-45 and/or other sources in the Acid Canyon drainage basin, and COPCs 
in sediments downstream from Acid Canyon probably have multiple sources. 
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Figure 3.2-1a. Maximum inorganic chemical results (of either detected or nondetected values) 
normalized by background values. 
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Figure 3.2-1b. Maximum detected inorganic chemical results normalized by background values. 
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Figure 3.2-2a. Plot of the concentration of mercury versus distance downstream from 
Acid Canyon. 
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Figure 3.2-2b. Plot of the concentration of lead versus distance downstream from Acid Canyon. 
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Figure 3.2-2d. Plot of the concentration of selenium versus distance downstream from 
Acid Canyon. 
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Statistical analyses presented in Appendix E do not show clear correlations of any of the inorganic 
COPCs with plutoni•Jm-239,240; thus, the extensive data set on plutonium-239,240 in Pueblo Canyon 
sediments cannot be used to reliably estimate concentrations of the inorganic COPCs. This lack of 
consistent collocation may be the result of variable mixing of contaminants that have different sources 
and different release histories, including the effects of treatment processes that varied through time, 
combined with analytical uncertainties associated with the low concentrations of the inorganic COPCs. 
However, close examination of the analytical results indicates that there may be partial collocation of the 
inorganic COPCs with plutonium-239,240 downstream of Acid Canyon. For example, all the detected 
inorganic COPCs except selenium are present at above background values in the sample with the 
highest plutonium-239,240 value (sample 04PU-96-0128, c2b unit of reach P-1 East), including the 
highest cadmium value (0.92 mg/kg), suggesting that all of these chemicals were being released from 
T A-45 or other sources contemporaneously with the peak releases of plutonium. 

The two inorganic COPCs that have their highest results in reach P-2 West, copper and selenium, may 
indicate additional contaminant sources downstream from Acid Canyon. Potential sources east of Acid 
Canyon include TA-31, TA-73, and the Central WWTP, as discussed in Section 1.3.2, as well as sources 
in the Los Alamos townsite not related to Laboratory operations. However, results for both of these 
COPCs are problematic. The maximum result for copper (31.5 mg/kg, sample 04PU-97-0212) is the only 
copper result in P-2 West above the background value of 11.2 mg/kg (Figure 3.2-2), which limits the 
practical significance of this result. Also, as discussed earlier, copper apparently has additional sources 
upstream from reach P-1 West. 

Selenium was detected at levels above the background value of 0.3 mg/kg in seven of the eight results 
from P-2 West, including the three highest results in the reach samples (0.85 to 0.98 mg/kg in samples 
04PU-97-0209, 04PU-97-021 0, and 04PU-97-0211 ), which could suggest widespread distribution of low 
levels of selenium. However, as noted in Section 3.1.1, it is important to recognize that all of the 
apparently elevated selenium results are derived from two of the five analytical laboratories used for 
inorganic analyses, and potential problems are recognized with selenium analyses from these 
laboratories. Therefore, the selenium sample results should be interpreted carefully in terms of both 
variation in detection limits and potential interlaboratory differences in specific sample preparation or 
analytical methods. The results are not conclusive that there were selenium releases downstream of 
reach P-1 and upstream of reach P-2 in the Pueblo Canyon watershed. 

3.2.2 Radionuclide COPCs 

Six radio nuclides were identified as COPCs in Section 3.1: americium-241; cesium-137; plutonium-238; 
plutonium~239,240; strontium-90; and tritium. All these radionuclides have been reported above 
background values by some prior investigations at TA-45 and downstream from TA-45 (LANL 1981, 
6059; LANL 1996, 54468), although reported tritium levels are not greatly different from background 
values. Therefore, the characteristics of the radionuclide COPCs within Pueblo Canyon sediments are 
largely consistent with discharges from TA-45 into Acid Canyon, as discussed below. However, 
plutonium-239,240 has also been reported below a septic tank outfall farther west in Acid Canyon (PRS 
0-030[g]) (LANL 1995, 51983), and it is possible that some of the plutonium in Pueblo Canyon was 
derived from this source. 

The normalized plot for the radionuclides, Figure 3.2-3, is based on the reported values for each 
radionuclide (results were not censored by the minimum detectable activity value where both a sample 
result and the minimum detectable activity were reported). The gamma-spectroscopy results were used 
for americium-241 to obtain a larger and more representative sample set and thus the alpha-
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spectroscopy results were not used for this radionuclide. The normalized plot shows that plutonium-
239,240 exceeds the background value by nearly four orders of magnitude in reach P-1. This observation 
supports the selection of plutonium-239,240 as the key contaminant for the Pueblo Canyon reaches. The 
normalized plot shows a striking common trend in maximum values reported for three radionuclides with 
large exceedances of background (plutonium-239,240; plutonium-238; and americium-241 ). Tritium also 
exhibits a similar pattern, but interpretation of the tritium data is limited by the lack of tritium data for 
reaches P-2 and P-3. Cesium-137 and strontium-90 were detected at values slightly above background in 
reach P-1 but were less than the background values in the other reaches (although no strontium-90 
analyses were obtained from P-2 or P-3). All radionuclide COPCs appear to be derived from the Acid 
Canyon basin, which is expected based on knowledge of contaminant releases from T A-45 into Acid 
Canyon during early Laboratory operations. 
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Figure 3.2-3. Maximum radionuclide results normalized by background values 

The possible collocation of radionuclide COPCs was evaluated in part using the scatter plot matrix of 
Figure 3.2-4. To facilitate interpretation of the correlation between radionuclides, the scatter plot matrix 
shows the paired sample results, and the ellipse shown on each scatter plot encloses 95% of the data. 
Cases where the ellipse approaches a line suggests a highly significant statistical correlation. Appendix E 
provides additional information on the statistical correlation of radionuclide COPCs. Most of the 
radionuclide COPCs display good positive correlations with each other, which is consistent with these 
radionuclides sharing similar histories of release and subsequent transport and which allows 
concentrations of these COPCs to be estimated in sediments where only the concentration of plutonium-
239,240 has been evaluated. Ratios of collocated radionuclides are estimated by calculating averages 
from specific samples that agreed with linear regressions through all the data. On average in Pueblo 
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Canyon, americium-241 is present at concentrations approximately 2.6% of the plutonium-239,240 
concentration, and plutonium-238 is present at approximately 0.5%. Tritium is present at 0.2% of the 
plutonium-239,240 concentration in the sample with the highest levels of both radionuclides, although 
there are too few tritium analyses to evaluate the reliability of this ratio. In addition, the apparent 
correlation of tritium to americium-241; plutonium-238; and plutonium-239,240 is controlled by a single 
tritium result above the background value from the same sample that yielded the highest concentrations 
of these other radionuclides (1.208 pCilg in sample 04PU-96-0128, c2b unit of reach P-1 East). 
Therefore, identification of tritium as a COPC and its possible collocation with other radionuclides may not 
be reliable. 
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Figure 3.2-4. Scatter plot matrix of radionuclide COPCs. 
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Two radionuclides that were identified as COPCs in Section 3-1, cesium-137 and strontium-90, do not 
display good correlation with the other radionuclide COPCs (Figure 3.2-4). The inclusion of cesium-137 as 
a COPC was primarily based on a single result above the background value (1.53 pCilg in sample 
04PU-96-0129, f1 unit of reach P-1 East). All other cesium-137 results are below the background value 
(Figure 3.2-5). Because of the lack of correlation with the other radionuclides known to be derived from 
T A-45 and because of the low cesium-137 concentrations in the other samples, the identification of 
cesium-137 as a COPC may not be reliable. Strontium-90 has a single result above the background value, 
which is.also in the same sample as the elevated cesium-137 result (1.4 pCi/g in sample 04PU-96-0129). 
In contrast to cesium-137, the strontium-90 analyses apparently display a statistical distribution shift 
relative to background data (Figure E2-5) that indicate releases from TA-45. The lack of correlation 
between strontium-90 and plutonium-239,240 may be due to either differential transport of these two 
radionuclides (with strontium-90 being more soluble) or different release histories such that the peak 
strontium-90 releases may not have been contemporaneous with the peak plutonium-239,240 releases. 

3.2.3 Organic COPCs 

Twenty-nine organic chemicals were detected at low levels in the Pueblo Canyon sediment samples and 
therefore identified as COPCs, as discussed in Section 3.1. Analyses for seven of these organic COPCs, 
including PCBs and pesticides, were obtained in all four reaches, and analyses for the remaining 22 
semivolatile organic COPCs were obtained only in the full-suite analyses in reaches P-1 and P-4. The 
SVOCs are mostly within two chemical groups, either polycyclic aromatic hydrocarbons (PAHs) or 
plasticizers. Low levels of all these specific chemical groups (PCBs, pesticides, PAHs, and plasticizers) 
are commonly found to be associated with areas receiving runoff from light industrial settings at the 
Laboratory and urban settings in the Los Alamos townsite, whereas significant releases of such 
chemicals from the Laboratory should be recognizable by large exceedances of the detection limit in 
sample results. Therefore, the relatively low levels found in the Pueblo Canyon sediment samples may 
represent only small releases and/or dispersed sources. 

In the normalized plots for organic chemicals in Figure 3.2-6, the maximum result is used whether it is a 
detect or nondetect result, and most of the maximum values for reach P-1 are detects. Figure 3.2-6a 
presents the normalized plot for PCBs and pesticides, and Figure 3.2-6b presents the normalized plot for 
SVOCs. The highest ratio of an organic chemical concentration to its detection limit is less than 10 (for 
bis[2-ethylhexyl]phthalate in reach P-1 ), and none of the organic COPCs measured much above the 
detection limit in reach P-4. Phenanthrene is the only organic chemical that has a Pueblo Canyon 
maximum sample result in reach P-4, although the highest detected results for other analytes were 
reported in P-4 samples associated with unusually low detection limits. All other organic chemicals have 
the highest Pueblo Canyon sample result from reach P-1, although interpretation of the organic data is 
somewhat limited by the lack of SVOC data from reaches P-2 and P-3. However, because the 
concentrations of SVOCs are similar between reaches P-1 and P-4, the lack of SVOC data from P-2 and 
P-3 should not lead to greatly underestimating maximum SVOC concentrations. This potential bias in the 
maximum SVOC concentrations will be evaluated in context of the screening-level human health and 
ecological risk calculations presented in Section 5. 
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Figure 3.2-5. Plot of cesium-137 concentration versus distance downstream from Acid Canyon. 
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Figure 3.2-6a. Maximum PCB and pesticide chemical results normalized by EQLs. 
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Figure 3.2-6b. Maximum SVOC chemical results normalized by EQLs. 

Of the seven organic COPCs in the PCB-pesticide suite, all except one, the PCB Aroclor-1260, were 
detected only in reach P-1, indicating that there are no major sources of PCBs or pesticides in the lower 
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Of the seven organic COPCs in the PCB-pesticide suite, all except one, the PCB Aroclor-1260, were 
detected only in reach P-1, indicating that there are no major sources of PCBs or pesticides in the lower 
portions of the Pueblo Canyon watershed (including PRSs at TA-31 and TA-73). Plots of sample results 
versus distance from Acid Canyon are shown in Figure 3.2-7 for representative analytes in this suite. 
Aroclor-1260 was detected in reaches P-1 West, P-1 East, P-2 West, and P-3 West, and the highest 
value was obtained from the sample with the highest plutonium-239,240 in Pueblo Canyon (0.117 mg/kg 
in sample 04PU-96-0128 in the c2b unit of P-1 East). This same sample also had the only detected value 
for the PCB Aroclor-1254 (0.238 mg/kg), although no other analytes in this suite were detected in this 
sample. Both the frequency of detected PCBs and the reported concentrations are higher in P-1 than in 
either P-2 or P-3, suggesting that the primary source for these contaminants in the Pueblo Canyon 
sediments is either within Acid Canyon or within the Pueblo Canyon basin upstream from Acid Canyon. 
Five of these seven organic COPCs were also detected in sludge at the Pueblo Canyon WWTP (PRS 
0-018[a]) (LANL 1997, 56614), suggesting that this PRS may constitute one source for these organic 
COPCs. PCBs have also been reported at the outfall of a septic tank in the Acid Canyon basin (PRS 
0-030[g]) (LANL 1995, 51983), suggesting that there may be multiple sources for these contaminants. 
Because these areas drain parts of the Los Alamos townsite, it is possible that some of these organic 
contaminants had other sources unrelated to Laboratory operations. 

For the 22 organic COPCs that were analyzed only in samples from reaches P-1 and P-4 (all PAHs or 
plasticizers in the SVOC category}, the frequency of detects was higher in P-1 for all analytes except one, 
di-n-octylphthalate, which was detected only in one sample in P-4 (note that for one of these analytes, 
carbazole, no analyses are available from P-4). The higher frequency of detects in P-1 than in P-4 may 
suggest a primary source for this suite of organic COPCs in the upper Pueblo Canyon watershed, as is 
also inferred for the PCB-pesticide suite. However, other characteristics of the data set suggest that there 
are multiple sources for the SVOCs in the watershed. Specifically, maximum detected values were 
obtained in P-1 for 14 of the SVOCs and in P-4 for 8 of the SVOCs, an observation that is consistent with 
the existence of multiple sources. Also, concentrations are similar between the two reaches, which 
suggests that similar concentrations may exist in P-2 and P-3. These observations suggest that the PAHs 
and plasticizers may have been derived from nonpoint sources in the Pueblo Canyon watershed, such as 
the numerous roadways and parking areas in commercial and residential areas in the Los Alamos 
townsite. Various materials such as charcoal and coal that have been observed within Pueblo Canyon 
sediments might also contribute to some of the low-level SVOC detects. 

Notably, all but three of the maximum detected values for these semivolatile organic COPCs occur in two 
samples, one in P-1 East and the other in P-4 West. The P-1 East sample (04PU-96-0127) is a surface 
sample from relatively fine-grained overbank facies sediments in the c2b unit and has the maximum 
detected value for 12 of these organic COPCs. The fact that 04PU-96-0127 is a surface sample suggests 
a relatively young age for these sediments, and the fact that the sample site is close to the Los Alamos 
County sewer line and the associated dirt road suggests that the contaminants could be related to these 
potential source areas. The P-4 West sample (04PU-96-0032) is a surface sample from channel facies 
sediments in the c5 unit and has the maximum detected value for seven of the organic COPCs, although 
the reported value for four of these COPCs is less than the detection limit for other samples in the same 
batch, and two others are close to the detection limit. Characteristics of this sample site are very 
dissimilar to the P-1 East sample site in that it is coarse-grained and relatively old (believed to date to the 
early 1950s}. Also, the sample site is not close to any road and it is unlikely to have been affected by 
recent surface activities. 
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Figure 3.2·7. Plots of the concentration of Aroclor-1260; a-chlordane; and 4,4'-DDT versus 
distance downstream from Acid Canyon. 
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In summary, a series of organic COPCs have been detected at relatively low levels in the sediments of 
Pueblo Canyon, but their sources and distributions are only partially understood. The geomorphic and 
geographic context of these samples suggests that there may be multiple sources, primarily upstream of 
reach P-1 East but also possibly including sites east of P-1 East. Available data also suggest that the 
times of contaminant release may vary among analytes from early in the post-1942 period until fairly 
recently. Concentrations of these organic COPCs do not correlate with concentrations of 
plutonium-239,240, as discussed in Appendix E; thus, the extensive data set on plutonium-239,240 in 
Pueblo Canyon sediments cannot be used to reliably estimate concentrations of the inorganic COPCs. It 
is also important to note that many of the detects are very close to detection limits, which limits the 
interpretation of these data. However, the preponderance of nondetect values at the typical detection 
limits seems consistent with small quantities of organic chemicals being transported into sediments from 
point and nonpoint contaminant sources. 

3.3 Key Contaminant Analyses 

Plutonium-239,240 (often referred to simply as "plutonium" in this section) was selected as a key 
contaminant for all Pueblo Canyon reaches because sediment sampling and analysis by other programs 
before this investigation (LANL 1981, 6059; Ferenbaugh et al. 1994, 58672), supported by the full-suite 
analyses of this investigation, indicate that plutonium-239,240 constitutes the most significant COPC in 
Pueblo Canyon. In addition, the full-suite analyses indicate that plutonium-239,240 is generally collocated 
with other radionuclide COPCs, which allows concentrations and inventories of such analytes to be 
estimated based on plutonium concentrations. Thus, most samples were analyzed only for isotopic 
plutonium (plutonium-238 and plutonium-239,240 [unresolved isotopes]) to allow cost-effective evaluation 
of the distribution of contaminants and testing components of the conceptual model. 

In this section the plutonium data for each reach are presented, and the discussion is focused on 
examining the variations in plutonium-239,240 concentration among geomorphic units and sedimentary 
facies in each reach and the effects of particle size variations and sediment age on levels of plutonium. In 
addition, these data are combined with data on the areas, thicknesses, and density of post-1942 
sediments in the geomorphic units to calculate approximate plutonium inventories by unit and by reach. In 
Section 4 these data are used to refine the conceptual model for plutonium transport and distribution in 
Pueblo Canyon, and in Section 5 the plutonium data and data on the other COPCs are used to prepare 
preliminary assessments of human and ecological risk. 

3.3.1 Geomorphic and Statistical Evaluation of Plutonium Data 

Plutonium concentrations within the sediments of Pueblo Canyon vary by several orders of magnitude, 
and this variability is affected by the age of the sediment relative to the time of contaminant releases, the 
physical processes of sediment transport, the mixing of sediment from a variety of sources, and other 
factors. The geomorphic and statistical evaluation of this complex data set is a critical part of this 
investigation that is essential for evaluating variations in risk within a reach and between reaches, 
understanding the effects of future transport, and developing remediation strategies, if required. Aspects 
of the geomorphic and statistical evaluation of the plutonium data that pertain to subsequent discussions 
of each reach are presented below. 
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3.3.1.1 Binning of Plutonium Data 

The plutonium-239,240 data collected in this investigation were examined to determine what grouping of 
samples in each reach was optimal for the combined purposes of defining geomorphic variations in 
plutonium concentration and statistically describing the variability in plutonium concentration. These 
grouped or "binned" data are used in the geomorphic assessments and human health risk assessments 
in this report and therefore the specific binning process is an important part of the data evaluation. The 
variability in contaminant concentrations within these bins were also used in the sample allocation 
process discussed in Section 2.2.4, and can be used in future uncertainty analyses as proposed in the 
core document (LANL 1997, 55622; LANL 1998, 57666). The binning process is discussed here to 
document the specific rationale used in this investigation. 

The plutonium data in each subreach were first examined after being grouped or "binned" by individual 
geomorphic units and sediment facies, and where appropriate these subsets of data were combined into 
larger bins to increase sample size and allow better statistical evaluation. In some cases additional 
subdivisions within a geomorphic unit were defined, particularly where plutonium concentrations were 
highest (e.g., subdividing a buried stratigraphic interval with higher plutonium from near surface 
sediments with lower plutonium). Channel facies and overbank facies samples were kept in separate bins 
in all reaches because maximum and average plutonium concentrations were always higher in the finer
grained overbank sediments than in related coarser-grained channel sediments. Samples within the same 
sediment facies in different units were kept in separate bins if the variations in plutonium concentration 
provided information on time-dependent trends in a reach (e.g., where c1 sediment in active channels has 
less plutonium than texturally similar c2 sediment ·in older, abandoned channel units), but these subsets 
were combined where no such trends were apparent in the data. 

3.3.1.2 Evaluation of Effects of Sediment Age and Particle Size 

Possible temporal trends in plutonium concentration in a reach were evaluated by examining the 
plutonium data in terms of different ages of associated geomorphic units. Constraints on absolute or 
relative sediment age were provided by examination of historical aerial photographs, isotopic ratios in 
sediments, spatial relations between geomorphic units, and/or vertical stratigraphic relations (deeper 
sediments being older). Because plutonium tends to occur in higher concentrations in finer-grained 
sediments of a given age, it is necessary to compare samples with similar particle size characteristics to 
determine if differences or similarities in plutonium concentration between samples allow insight into 
time-dependent trends. For each reach, all samples were compared on scatter plots showing the 
relation of plutonium-239,240 concentration to various particle size parameters (e.g., percent silt and 
clay, median particle size), helping to identify sediment packages that share similar relations between 
plutonium concentration and particle size. Scatter plots comparing plutonium data and organic matter 
content were also examined because plutonium has a geochemical affinity for organic matter (e.g., 
Langmuir 1997, 56037), and it was expected that plutonium concentration might be correlated with 
organic matter content. However, these plots are not presented in this report because they were not 
useful in understanding plutonium variability. The poor correlation between plutonium and organic 
matter in this data set is inferred to be caused by much of the organic matter originating from post
depositional soil development, obscuring any possible correlations that might have existed in the 
original flood deposits, although the plutonium might also be largely associated with mineral surfaces. 
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3.3.1.3 Plutonium Inventory 

The approximate plutonium-239,240 inventory within each geomorphic unit and each stratigraphic 
subdivision of geomorphic units was calculated using the data on average plutonium concentrations 
(pCilg), the estimated area (m2

) and average thickness (m) of each sediment package, sediment density 
(g/cm3), and average gravel content (weight%). Area and thickness data are summarized in Section 2, 
sediment density measurements are discussed in Appendix 8-4.0, and gravel data are presented in 
Appendix 8-3.0. In these calculations it is assumed that the volume of each unit occupied by gravel 
contains no radionuclide COPCs because of the relations seen between particle size and radionuclide 
concentration in Pueblo Canyon sediment samples (Sections 3.3.2.2, 3.3.3.2, 3.3.4.2, and 3.3.5.2). The 
total plutonium inventory in each reach is normalized by reach length, as measured along the stream 
channel on FIMAD topographic maps, to facilitate comparison of the amount of plutonium in reaches of 
varying lengths and extrapolation between reaches (units of mCilkm). It should be stressed that there are 
uncertainties associated with each variable used in these inventory calculations, and the results of all 
such calculations are inherently approximate. However, a primary purpose of these calculations is to 
show the relative distribution of plutonium between different geomorphic units and different parts of 
Pueblo Canyon, to be used for the possible design of remedial actions, and assumptions made in these 
calculations were applied consistently between reaches. Therefore, the general pattern of variations in 
plutonium inventory within Pueblo Canyon is considered to be reliable although the precision of these 
estimates has not been estimated. 

3.3.1.4 Potential Remobilization 

Estimates of the percentage of the total plutonium inventory most susceptible to remobilization in each 
reach are made based on proximity to the active channel and the geomorphic history of channel changes 
as discussed in Section 2. These estimates assume a time scale of about 50 years and geomorphic 
processes similar to those documented to have occurred during the last 55 years (post-1942) and involve 
judgments as to the average residence time of sediment in the different units. Where the average 
sediment residence time in a particular geomorphic setting is judged to be greater than 50 years, most of 
the sediment is assumed to be not susceptible to remobilization, and additional sediment deposition may 
instead be the most important geomorphic process (e.g., most of the f1 units). All active channel sediment 
is assumed to be susceptible to remobilization during the next 50 years. Abandoned channel units that 
occur adjacent to the active channel and that record gradual channel migration, such as the c2 unit in P-1 
East, are also assumed to be susceptible to remobilization. However, some areas of abandoned post-
1942 channels that have been isolated from the active channel by major lateral migration, such as most 
of the c5 unit in P-4 West, or by abrupt changes in channel location, such as much of the c2 unit in P-2 
East, are not considered to be as susceptible to remobilization during the next 50 years. Most areas of 
floodplain are assumed to be stable for the next 50 years, based partly on the common presence of trees 
greater than 100 years old, although channel migration may result in relatively small amounts of 
remobilization of sediment on the floodplains. 

3.3.1.5 Plutonium 239/238 Ratios 

Ratios of plutonium-239,240 to plutonium-238 (plutonium 239/238 ratios) were calculated from the 
average values in each bin in each reach and are presented in tables in this section. These ratios are 
typically 1 00 to 300 downstream from Acid Canyon and indicate the dominance of plutonium-239,240 in 
Pueblo Canyon. These ratios are also important in evaluating the plutonium data in reaches LA-4 and 
LA-5 downstream from the confluence of Pueblo and Los Alamos Canyons to distinguish the relative 
contribution of these two canyons, and they will be discussed further in a separate report on those 
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reaches. Note that all of these ratios are approximate, in part because of the relatively poor precision of 
the plutonium-238 analyses associated with its being reported at quantities less than the detection limit in 
many samples. However, the calculation of plutonium 239/238 ratios using the average plutonium 
concentration within many samples should be more reliable than ratios calculated from individual samples 
because measurement uncertainties will be averaged out. In addition, sediment with the highest 
plutonium concentrations probably provide the most accurate estimate of plutonium 239/238 ratios in the 
initial releases because sediment with low concentrations may include relatively high percentages of 
fallout-derived plutonium. 

3.3.1.6 Evaluation of Plutonium Variability in Collocated Samples 

Another important consideration in the assessment of these data is the comparability of collocated 
sample results. There were two types of collocated samples. First are field splits of the same sample 
material, which are called QA duplicate analyses. QA duplicates were collected in a random manner and 
included a variety of geomorphic settings. Second are stratigraphic sections that were resampled 
because of high values after the initial sampling round or other reasons, which are called resamples. The 
collection of resamples tests the repeatability of the highest sample results. Because of the importance of 
plutonium-239,240, Appendix E-4.0 shows the relationship between 10 pairs of QA duplicate results and 
6 pairs of resample results. The QA duplicates show less variability than the resamples, and the 
resamples also show a significant negative bias (second sample result tends to be much less than the 
first result), although the number of resampled layer's is small and there is no reason to expect layers to 
have systematically lower plutonium concentrations in later sampling events. For the set of paired 
samples representing the greatest difference between the original analysis and the subsequent analysis 
(samples 04PU-96-0128 and 04PU-96-0145), the original sample represented part of a sediment layer 
that provided higher field alpha radiation measurements than an adjacent part of this layer, as discussed 
in Section 2.3.1.2. The difference between analytical results in these samples is therefore consistent with 
the field measurements. In summary, this evaluation of collocated samples suggests that there is 
significant variability in plutonium-239,240 concentration in sediment layers with the highest values, 
increasing the uncertainty in average concentrations in these layers. The apparent negative bias in the 
resamples also may suggest that the original sample results, which are the ones used in data 
assessment, represent conservative worst-case estimates of plutonium concentration. 

3.3.2 Reach P-1 

3.3.2.1 Plutonium Concentrations 

All samples from the c1, c2, c2b, and f1 units in P-1 East, downstream from Acid Canyon, contain 
plutonium-239,240 concentrations above those measured in P-1 West upstream from Acid Canyon 
(0.043-0.075 pCi/g) (Table 3.3-1 ), indicating rapid mixing of sediment derived from Acid Canyon with 
sediment carried by floods from upstream parts of Pueblo Canyon. 
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TABLE3.3-1 

REACH P-1 PLUTONIUM ANALYSES 

Median 
Sample Sample Particle 

Geomorphic Location Depth Depth Sediment Sampling Sample Pu-238 Pu-239,240 Size Soli 
Unit ID (in.) (em) Facies Event ID (pCI/g) (pCi/g) Class• Textureb Notes 

P·1 West (Upstream of Acid Canyon) 
c2 PU-0016 Q-8 Q-20 Overbank 1 04PU-96-0123 0 (U)" 0.075 ms Is Full-suite sample 

Q-8.5 Q-21 Overbank 3 04PU-97-0081 0.004 (U) 0.057 ms Is Limited-suite sample 

8.5--14 21-35 Overbank 3 04PU-97-0082 0.016 (U) 0.046 vfs sl Limited-suite sample 

8.5--14 21-35 Overbank 3 04PU-97-0083 0 (U) 0.039 NAd NA QA duplicate 

Acid Canyon 
c1 PU-0017 Q-3 Q-8 Channel 1 04PU-96-0124 0.059 12.593 cs s Full-suite sample 

f1 PU-0119 Q-3 Q-8 Overbank 3 04PU-97-0079 0.045 13.7 fs sl Limited-suite sample 

6.5--11 16-28 Overbank 3 04PU-97-0084 0.0 (U) 2.33 ms sl Limited-suite sample 

P-1 East (Downstream of Acid Canyon) 
c1 PU-0019 Q-4 Q-10 Channel 1 04PU-96-0126 0.028 6.297 cs gs Full-suite sample 
c1 PU-0108 Q-2 Q-5 Channel 3 04PU-97-0093 -0.007 (U) 2.36 vcs gs 
c1 PU-0109 Q-2 Q-5 Channel 3 04PU-97-0094 0.014 (U) 4.87 cs gs 
c1 PU-0113 Q-2 Q-5 Channel 3 04PU-97-0098 0.029 5.36 vcs gs 
c2 PU-0018 Q-3 Q-8 Overbank 1 04PU-96-0125 0.055 11.743 ms Is Full-suite sample 

4-10 1Q-25 Overbank 2 04PU-96-0149 0.064 (Jt 9.5 (J) fs Is 
1Q-16 25--41 Overbank 2 04PU-96-0150 0.072 (J) 16 (J) fs sl 

c2 PU-0026 Q-6 Q-15 Overbank 2 04PU-96-0157 0.07 (J) 14 (J+)' fs sl 
6-13 15--33 Overbank 2 04PU-96-0158 0.096 (J) 20 (J+) csi I 
13-20 33-51 Overbank 2 04PU-96-0159 0.086 (J) 19 (J+) fs sl 
2Q-25 51-64 Overbank 2 04PU-96-0160 0.075 (J) 15 (J) vfs sl 
25--36 64-91 Overbank 2 04PU-96-0161 0.082 (J) 17 (J) ms Is 
36-41 91-104 Overbank 2 04PU-96-0162 0.059 (J) 14 (J+) vfs I 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, fs = fine sand, vfs =very fine sand, csi = coarse silt 
b. I = loam, sl =sandy loam, Is= loamy sand, s =sand, g = ~0% gravel 
c. U =The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitatlon limit or detection limit. 
d. NA = not analyzed 
e. J = The analyte was positively Identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
f. J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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Sample Sample 
Geomorphic Location Depth Depth 

Unit ID (in.) (em) 

P-1 East (Downstream of Acid Canyon) 

c2 PU-0026 41-45 104-114 
c2 PU-0104 0-10.5 0-27 

10.5-18 27-46 

18-33.5 46-85 

c2 PU-0105 21.5-27 55-69 

27-30.5 69-77 

30.5-34 77-86 

34-37.5 86-95 
c2 PU-0107 19.5-27.5 50-70 

c2 PU-0110 19.5-31.5 50-80 

c2 PU-0111 33.5-45.5 85-115 
c2 PU-0114 0-4.5 0-12 

4.5-12 12-31 

12-27.5 30-70 
c2 PU-0115 14-27.5 35-70 
c2b PU-0020 0-11 0-28 

0-4 0-10 

4-9 10-23 

9-16 23-41 

16-21 41-53 

21-25 53-64 

TABLE 3.3-1 (continued) 

REACH P-1 PLUTONIUM ANALYSES 

Sediment Sampling Sample Pu-238 
Facies Event ID (pCi/g) 

Overbank 2 04PU-96-0163 0.12 

Overbank 3 04PU-97-0085 0.088 

Overbank 3 04PU-97-0086 0.185 

Overbank 3 04PU-97 -0087 0.192 

Overbank 3 04PU-97-0088 0.69 

Overbank 3 04PU-97-0089 0.033 

Overbank 3 04PU-97 -0090 0.046 

Overbank 3 04PU-97-0091 0.061 

Overbank 3 04PU-97-0092 0.185 

Channel 3 04PU-97 -0095 0.026 (U)d 

Channel 3 04PU-97-0096 0.015 (U) 

Overbank 3 04PU-97-0099 0.029 

Overbank 3 04PU-97-0100 0.079 

Channel 3 04PU-97-0101 0.099 

Channel 3 04PU-97-0102 0.043 

Overbank 1 04PU-96-0127 0.078 

Overbank 2 04PU-96-0139 0.031 (U) 

Overbank 2 04PU-96-0141 0.15 (U) 

Overbank? 2 04PU-96-0142 0.15 

Overbank 2 04PU-96-0143 0.34 

Overbank 2 04PU-96-0144 0.84 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, fs = fine sand, vfs =very fine sand, csl =coarse silt 
b. I= loam, sl =sandy loam, Is= loamy sand, s =sand, g = ~0% gravel 

c. J+ = The analyte was positively Identified, and the reported value Is an estimate and likely biased high. 

Median 
Particle 

Pu-239,240 Size 
(pCi/g) Class" 

18 (J+)0 csi 

16.1 ms 

31.5 vfs 

39 vfs 

11.2 cs 

6.87 ms 

10.5 vfs 

15.8 vfs 

27.9 vfs 

4.8 cs 

4.09 vcs 

8.11 vfs 

12.2 ms 

15.5 cs 

8 vcs 

18.102 vfs 

15 (J)" fs 

29 (J) csi 

25 (J) cs 

55 (J) vfs 

150 (J) vfs 

d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit. 

-

Soil 
Textureb Notes 

I 

Is 

sl 

sl 

Is 

Is 

sl 

gsl 

sl 

gs 

gs 

sl 

gsl 

sl 

gs 

sl Full-suite sample 

sl Resampled and split 
layer 

sl Resampled and split 
layer 

gs 

sl 

I 

e. J =The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis . 
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Sample Sample 
Geomorphic Location Depth Depth 

Unit ID (in.) (em) 

P-1 East (Downstream of Acid Canyon) 

c2b PU-0020 25-30 64-76 

25-30 64-76 

32-36 81-91 

c2b PU-0025 0-4 0-10 

4-10 10-25 

1Q-18 25-46 

18-26 46-66 

26-30 66-76 

3Q-36 76-91 

36-41 91-104 

41-51 104-130 

51-63 13Q-160 

c2b PU-0106 21.5-26.5 54-67 

26.5-31.5 67-80 

31.5-34.5 8Q-88 

f1 PU-0022 Q-2 Q-5 

f1 PU-0112 Q-5.5 Q-14 

f1 PU-0116 Q-10 Q-25 

f1 PU-0117 Q-5 Q-13 

f1 PU-0120 0-5 Q-13 

5-16.5 13-42 
f1 PU-0122 0-6 Q-15 

f2 PU-0121 0-4 Q-10 

TABLE 3.3-1 (continued) 

REACH P-1 PLUTONIUM ANAL VSES 

Sediment Sampling Sample Pu-238 
Facies Event ID (pCI/g) 

Overbank 1 04PU-96-0128 2.078 

Overbank 2 04PU-96-0145 0.12 

Channel 2 04PU-96-0146 0.15 

Overbank 2 04PU-96-0151 0.15 

Overbank 2 04PU-96-0152 0.062 (J) 

Overbank 2 04PU-96-0153 0.11 

Overbank 2 04PU-96-0 154 0.67 

Overbank 2 04PU-96-0155 1.3 

Overbank 2 04PU-96-0156 1 

Overbank 2 04PU-96-0165 0.067 (J) 

Channel 2 04PU-96-0166 0.034 (J) 

Channel 2 04PU-96-0164 0.039 (J) 

Overbank 3 04PU-97-0076 0.29 

Overbank 3 04PU-97-0077 0.274 

Overbank 3 04PU-97-0080 0.108 

Overbank 1 04PU-96-0129 0.014 

Overbank 3 04PU-97-0097 0.037 

Overbank 3 04PU-97-0104 0.098 

Overbank 3 04PU-97-0106 -0.011 (U)" 

Overbank 3 04PU-97-0103 0.141 

Overbank 3 04PU-97-0105 0.001 (U) 

Overbank 3 04PU-97-0109 0.01 (U) 

Overbank 3 04PU-97-0107 -0.017 (U) 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, fs =fine sand, vfs =very fine sand, csi = coarse sill 
b. I = loam, sl = sandy loam, Is= loamy sand, s =sand, sil =silt loam, g = ~0% gravel 

Median 
Particle 

Pu-239,240 Size Soil 
(pCilg) Class• Textureb Notes 

502.01 fs sl Full-suite sample 

25 (J)C vfs I Resampled layer 

44 (J) cs gls 

30 (J) ms s 

15 (J) vfs sl 

18 (J+)d fs sl 

86 (J+) fs sl 

170 (J+) ms sl 

240 (J+) fs sl 

20 (J) ms sl 

6 cs gs 

4.8 (J) vcs gs 

79.5 fs sl Limited-suite sample 

92.9 ms sl Limited-suite sample 

39 vfs gsl Limited-suite sample 

3.655 fs Is Full-suite sample 

9.92 ms Is 

23.8 csi gsil 

0.83 ms gsl 

32.7 fs sl 

0.49 ms Is 

1.67 cs gls 

0.215 ms gls 

c. J = The analyte was positively identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

d. J+ = The analyte was positively identified, and the reported value Is an estimate and likely biased high. 

e. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantltation limit or detection limit. 
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Section 3.0 Analytical Results and Data Review 

Plutonium-239,240 concentrations within reach P-1 are highest in a subsurface interval within the 
geographically small c2b geomorphic unit in P-1 East, below a depth of 40 em, and all analyses greater 
than 40 pCi/g were obtained from this interval (Figures 2.3-3 and 3.3-1). Measured plutonium 
concentration varies greatly within this interval, ranging from 20 to 502 pCi/g in 1 0 samples, with an 
average of 143 pCilg and a median of 90 pCilg (Table 3.3-2). In comparison, texturally similar sediments 
within the widespread c2 unit and in the upper 40 em of the c2b unit have a maximum of 39 pCilg, an 
average of 18 pCilg, and a median of 16 pCilg plutonium in 25 samples. Overbank sediments on the 
active floodplains, f1, have plutonium concentrations that overlap with concentrations in the c2 unit, 
although the average concentration in the f1 unit (1 0 pCi/g) is less than in the c2 unit. These differences 
between the c2 unit and the f1 unit may indicate differences in sediment sources. Specifically, it is 
possible that the larger floods that overtopped the f1 surfaces had a larger percentage of sediment 
derived from upstream of Acid Canyon than the typical floods that deposited the c2 sediment, causing 
resultant deposits on the f1 surfaces to have lower levels of plutonium. 

Channel facies samples from the c1, c2, and c2b units downstream from Acid Canyon have measured 
plutonium-239,240 concentration ranging from 2 to 44 pCilg, consistently lower than associated overbank 
facies samples (Table 3.3-1 ). The median values for each unit are similar, 5.1 to 6.4 pCi/g, but maximum 
and average values increase from the c1 to the c2 and c2b units (Table 3.3-2), consistent with higher 
concentrations of plutonium occurring in older sediment deposits. 

Because reach P-1 East includes the confluence with a major tributary to Pueblo Canyon, Walnut Canyon 
(Figure 2.1-1), the plutonium data were compared between sites upstream and downstream from the 
confluence to evaluate whether sediment contributed by Walnut Canyon may have resulted in significant 
dilution of plutonium concentrations. No difference in plutonium concentrations in the c1 or c2 channel 
facies sediment is apparent upstream and downstream of Walnut Canyon. However, the c2 overbank 
sediment and related c2b sediment (O to 0.4 m interval) average about 25% higher upstream from Walnut 
Canyon, and all samples with plutonium-239,240 exceeding 20 pCilg were collected upstream from 
Walnut Canyon. Thus, this comparison indicates that some dilution may occur at Walnut Canyon, 
although confidence in this interpretation is limited by the short sampling area (200 m in length) and the 
relatively small number of samples (nine samples) downstream from Walnut Canyon. In addition, there is 
considerable overlap in plutonium concentrations in the c2 overbank sediment between these two areas 
(Figure 3.3-2). For the purposes of this report, it is assumed that dilution by sediment from Walnut 
Canyon is minimal, and data from all of P-1 East are combined for calculating averages in this section 
and for extrapolating between P-1 and P-2 in Section 4. 

One sample collected from a large f2 surface immediately downstream from the confluence of Acid 
Canyon and Pueblo Canyon yielded 0.215 pCilg plutonium-239,240 (sample 04PU-97-0107), a value 
higher than samples from P-1 West and higher than background values but lower than any other sample 
in P-1 East. Although this analysis could indicate inundation of this surface by a large post-1942 flood 
carrying sediment with small concentrations of plutonium, a more likely interpretation may be local 
dispersion by wind or animals of small amounts of plutonium from the adjacent c2 unit. 
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Figure 3.3-1. Depth variations in plutonium-239,240 concentration at sample sites in the c2b unit 
in reach P-1 East. 
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Section 3.0 Analytical Results and Data Review 

TABLE 3.3-2 

SUMMARY OF BINNED PLUTONIUM ANALYSES IN REACH P-1 

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size Soil Pu-239/238 

Sediment Facies Statistic (pCi/g) (pCi/g) Class• (mm) Textureb ratio 

P-1 West (Upstream of Acid Canyon) 

c2 overbank average 0.004 0.058 ts 0.366 sl 15 

std. dev. 0.004 0.016 

maximum 0.008 0.075 

minimum 0.000 0.043 

median 0.004 0.057 

n 3 3 

Acid Canyon 

channel and average 0.035 9.5 ms 0.359 Is 275 
overbank std. dev. 0.031 6.3 

maximum 0.059 13.7 

minimum 0.000 2.3 

median 0.045 12.6 

n 3 3 

P-1 East (Downstream of Acid Canyon) 

c1 channel average 0.016 4.7 vcs 1.015 gs 295 

std. dev. 0.017 1.7 

maximum 0.029 6.3 

minimum -0.007 2.4 

median 0.021 5.1 

n 4 4 

c2 overbank and average 0.12 17.6 fs 0.206 sl 151 
c2b (Q-0.4 m) std. dev. 0.13 7.8 
overbank 

maximum 0.69 39.0 

minimum 0.03 6.9 

median 0.08 16.0 

n 25 25 

c2 channel average 0.046 8.1 cs 0.882 gs 177 

std. dev. 0.037 5.2 

maximum 0.099 15.5 

minimum O.Q15 4.1 

median 0.035 6.4 

n 4 4 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, fs = fine sand 

b. sl = sandy loam, Is = loamy sand, s =sand, g = ~0% gravel 
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Analytical Results and Data Review Section 3.0 

TABLE 3.3·2 (continued) 

SUMMARY OF BINNED PLUTONIUM ANAL VSES IN REACH P-1 

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size Soil Pu-239/238 

Sediment Facies Statistic (pCi/g) (pCilg) Class• (mm) Textureb ratio 

P-1 East (Downstream of Acid Canyon) 

c2b (0.4-0.9 m) average 0.69 143.4 fs 0.173 sl 208 
overbank std. dev. 0.64 142.4 

maximum 2.08 502.0 

minimum 0.05 20.0 

median 0.51 89.5 

n 10 10 

c2b channel average 0.074 18.3 cs 0.817 gs 246 

std. dev. 0.066 22.3 

maximum 0.150 44.0 

minimum 0.034 4.8 

median 0.039 6.0 

n 3 3 

f1 overbank average 0.041 10.4 fs 0.214 sl 252 
(P-1 East) std. dev. 0.057 12.8 

maximum 0.141 32.7 

minimum -0.011 0.5 

median 0.014 3.7 

n 7 7 

f2 overbank average -0.017 0.215 ms 0.365 gls N.A.c 

n 1 1 

a. cs = coarse sand, ms = medium sand, fs = fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. N.A. = not available 
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Figure 3.3-2. Depth variations in plutonium-239,240 concentration in overbank facies sediment 
at sample sites in the c2 unit in reach P-1 East. 
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Analytical Results and Data Review Section 3.0 

3.3.2.2 Age and Particle Si;;-:e Relations 

Age control for sampled sediment deposits is relatively imprecise in reach P-1 as compared with some 
downstream reaches, and as a result temporal trends in plutonium concentration are only partially defined 
in reach P-1. The highest concentrations of plutonium-239,240, in unit c2b, are from the lower part of the 
overbank sediments that bury the base of a tree dated at approximately 1923 AD (PU8-023, Table 81-1, 
Figure 2.3-3), suggesting that these sediments may date to early in the post-1942 period and perhaps be 
contemporaneous with the time of peak releases from T A-45. Above the layers with the highest plutonium 
concentrations in unit c2b, concentrations decrease with height (Figure 3.3-1), indicating a decrease over 
time. Plutonium concentrations at most c2 sample locations show no obvious trends with depth, although 
the highest concentrations were obtained from relatively deep samples (Figure 3.3-2). 

Data on temporal trends in the supply of plutonium to P-1 are provided from samples collected from the 
environmental surveillance sampling station at Acid Weir that extend back to 1970, which are presumed 
to represent active channel samples (Figure 3.3-3). Although there is considerable scatter in these data, a 
decrease in plutonium concentrations is indicated, with average concentrations decreasing from 14.5 
pCilg in the 1970s to 1 0.1 pCilg in the 1980s and 6.5 pCi/g in the 1990s. Thus, these data suggest that 
the concentration of plutonium in sediments transported from Acid Canyon into Pueblo Canyon has been 
decreasing during this time period. 

Scatter plots of plutonium concentrations versus particle size in P-1 East indicate that plutonium 
concentration generally increases with decreasing particle size, although much variability exists in these 
relationships (Figure 83-1 ). At least part of this variability is undoubtedly due to variations in sediment age 
and sediment source. The deeper c2b overbank sediments have higher levels of plutonium than other 
samples with similar particle size characteristics, and the variability within these older sediments may in 
part record changes in effluent releases during the time period represented by these sediments. The f1 
samples also show high variability, with plutonium concentrations often much less than other samples 
with similar silt and clay content, which is inferred to result from a larger part of the sediment in the f1 
deposits being derived from sources upstream from Acid Canyon. Variability in plutonium concentration in 
c1 and c2 sediment samples with similar particle size characteristics may incorporate a combination of 
these factors, although general trends are still apparent within these data. 

3.3.2.3 Plutonium Inventory 

A total of approximately 82 mCi/km of plutonium-239,240 is estimated be stored within reach P-1 East. 
Most of the plutonium inventory, 82%, is estimated to be contained within relatively fine-grained overbank 
facies sediment, and only approximately 18% within the coarser-grained channel facies sediment (Table 
3.3-3). Only approximately 5% of the plutonium is estimated to reside in the active channel. The largest 
portion of the total plutonium inventory occurs within overbank sediment of the widespread c2 unit, and 
lesser amounts within the areally restricted c2b unit and the large f1 unit. The c2 unit is estimated to 
contain approximately 52% of the total plutonium in P-1 East. Average thicknesses and volumes of all 
post-1942 sediment deposits in P-1 East may tend to be overestimated in this inventory because of the 
common large boulders that were not subtracted from the area of each unit, resulting in a possible 
overestimate of stored plutonium. In addition, the estimated area of the f1 unit may be too large because 
it was mapped conservatively to avoid underestimation of the extent of contamination, also potentially 
resulting in an overestimate of plutonium inventory. 
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Figure 3.3-3. Relation of plutonium-239,240 concentration to age from active channel sediment 
samples collected in lower Acid Canyon. 
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Sediment Geomorphic 
Facies Unit 

Reach P·1 East 

Channel c1 

Channel c2 

Channel f111/c2? 

Channel c2b 

Channel fill/c2b? 

Subtotal 

Overbank c2 

Overbank f111/c2? 

Overbank c2b 

Overbank c2b 

Overbank fill/c2b? 

Overbank fill/c2b? 

Overbank f1 

Overbank f2 

Subtotal 

Total 
~--

Estimated 
Average 

Area Thickness 
Section (m") (m) 

All 1453 0.5 

Lower 1389 0.5 

Lower 857 0.25 

Lower 72 0.5 

Lower 178 0.25 

Upper 1389 0.57 

Upper 857 0.28 

Upper 72 0.4 

Middle 72 0.5 

Upper 178 0.2 

Middle 178 0.25 

All 2398 0.27 

All 455 0.01 

TABLE 3.3-3 

ESTIMATED PLUTONIUM INVENTORY IN REACH P-1 

Estimated Percent 
Average Estimated of 

Estimated Estimated Estimated Pu-239,240 Pu-239,240 Total 
Volume Fraction Density Concentration Inventory Sub reach 

(m") <2mm (g/cm") (pCJfg) (mCI) Inventory 

727 0.5 1.23 4.7 2.1 5% 

695 0.5 1.23 8.1 3.5 8% 

214 0.5 1.23 8.1 1.1 3% 

36 0.5 1.23 18.3 0.4 1% 

45 0.5 1.23 18.3 0.5 1% 

1716 7.5 18% 

792 0.9 1.04 17.6 13.0 31% 

240 0.9 1.04 17.6 4.0 9% 

29 0.9 1.04 17.6 0.5 1% 

36 0.9 1.04 143.4 4.8 11% 

36 0.9 1.04 17.6 0.6 1% 

45 0.9 1.04 143.4 6.0 14% 

647 0.85 1.04 10.4 6.0 14% 

5 0.8 1.04 0.2 0.0 0% 

1829 34.8 82% 

3545 42.3 100% 

-

Estimated 
Percent Inventory 

Potentially Most 
Susceptible Susceptible to 

to Remoblllzatlon 
Remoblllzatlon (mCI) 

100% 2.1 

100% 3.5 

0% 0.0 

100% 0.4 

0% 0.0 

6.0 

100% 13.0 

0% 0.0 

100% 0.5 

100% 4.8 

0% 0.0 

0% 0.0 

0% 0.0 

0% 0.0 

18.3 

24.3 
-

Percent 
ofTotal 

Subreach 
Inventory 

Susceptible to 
Remoblllzatlon 

I 
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Section 3.0 Analytical Results and Data Review 

An additional major uncertainty in P-1 East is the amount of plutonium either buried by artificial fill 
associated with emplacement of the sewer line or possibly contained within fill material. A conservative 
overestimate of the area where fill may bury c2 and c2b units is included on the geomorphic map, and the 
potential plutonium inventory in these areas is calculated by assuming the same average plutonium 
concentrations as in the exposed c2 and c2b units but thicknesses only half that used for the c2 and c2b 
units (Table 3.3-3). These conservative calculations indicate that up to approximately 30% of the 
plutonium in P-1 East could be buried by fill, although the actual percentage may be much less. 

3.3.3 Reach P-2 

3.3.3.1 Plutonium Concentrations 

Almost all samples from the c1, c1 b, c2, c3, and f1 units in reach P-2 contain plutonium-239,240 above 
background values (Table 3.3-4). The only exceptions are two samples from f1 units in P-2 East, one at 
the surface and one from the subsurface (samples 04PU-97-0155 and 04PU-97-0240), that appear to 
record background levels and pre-1943 sediment deposits. 

Plutonium-239,240 concentrations within reach P-2 are highest in overbank sediments in the c2 and f1 
units in P-2 West, and three samples here yielded concentrations of 40 to 73 pCi/g; all other analyses in 
P-2 are less than 25 pCi/g. Two of the P-2 West samples with the highest plutonium concentration are 
from adjacent subsurface layers in the c2 unit at sample location PU-0130 (Figures 2.3-8 and 3.3-4), and 
the third is from a surface layer in the f1 unit at sample location PU-0161. Statistical parameters for 
plutonium concentration (maximum, minimum, mean, and median) are very similar between the c2 and f1 
overbank sediments in P-2 West, and all overbank sediments in this subreach are considered to be part 
of one sedimentological, radiological, and statistical population. The overbank sediments range from 1 to 
73 pCi/g plutonium-239,240, with a mean of 11 pCi/g and a median of 5 pCi/g (Table 3.3-5). The 
sediment with the highest plutonium concentrations apparently represent isolated pockets of relatively old 
post-1942 sediment that cannot be distinguished in the field from other c2 or f1 sediment and are thus not 
broken out in separate mapping units. Overbank sediment from most c2 locations have less than 10 pCi/g 
plutonium, and concentrations appear to increase slightly with depth (Figure 3.3-4). Channel facies 
sediment have lower levels of plutonium than overbank facies sediment, with means (and medians) of 1.2 
(1.6) pCi/g for c1 and c1 b samples and 3.8 (3.4) pCi/g for c2 samples (Table 3.3-5). 

Plutonium concentrations are much lower in P-2 East than in P-2 West, which supports the hypothesis 
based on field observations that Kwage Canyon is a major sediment source (Section 2-1). Geomorphic 
and radiological evidence indicate that Kwage Canyon provides relatively large volumes of sediment with 
background levels of plutonium, which is mixed with sediment derived from farther west in Pueblo 
Canyon, thus significantly reducing plutonium concentrations. The maximum value of plutonium-239,240 
in P-2 East, 8.1 pCi/g, is from an overbank sediment sample in the relatively old c3 unit (Figure 2.3-9), 
less than the mean for overbank sediments in P-2 West, and the mean value for the c3 unit is 5.3 pCi/g 
(Table 3.3-5). Overbank sediments in the more widespread c1 b, c2, and f1 units of P-2 East have a 
maximum of 7.1 pCi/g plutonium-239,240, a mean of 2.2 pCi/g, and a median of 1.3 pCi/g. Plutonium 
concentrations in the c1 b and c2 overbank facies sediment appear to increase slightly with depth, 
although concentrations are still relatively low at a depth of 1.5 m (Figure 3.3-5). Plutonium 
concentrations in coarse-grained channel sediment in the c1, c2, and c3 units in P-2 East are uniformly 
low as c'ompared with upstream reaches, with a maximum of 1.1 pCi/g, a mean of 0.4 pCi/g, and a 
median of 0.3 pCi/g (Table 3.3-5) and show no change with depths down to 1.6 m (Figure 3.3-6). 
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TABLE 3.3-4 

REACH P-2 PLUTONIUM ANALYSES 

Median 
Particle 

Geomorphic Location Depth Depth Sediment Sampling Sample Pu-238 Pu-239,240 Size 
Unit ID (in.) (em) Facies Event ID (pCilg) (pCi/g) Class• 

P-2 West (Vicinity of Test Well 2) 

c1 PU-0132 Q-2 Q-5 Channel 1 04PU-97-0150 ·0.009 (U)c 1.56 cs 

c1b PU-0129 Q-10 Q-25 Channel 1 04PU-97 -0141 0.002 (U) 1.64 cs 

Q-10 Q-25 Channel 2 04PU-97-0213 NAd NA NA 

1Q-20 25-51 Overbank 1 04PU-97 -0142 0.022 3.84 fs 

2Q-28 51-71 Channel 1 04PU-97 -0143 -0.004 (U) 0.469 vcs 

c2 PU-0124 Q-9 Q-23 Overbank 1 04PU-97-0125 0.023 (U) 4.13 fs 

9-14 23-35 Overbank 1 04PU-97-0126 0.113 23.2 fs 

9-14 23-35 Overbank 1 04PU-97-0127 0.088 21.9 NA 
16-36 41-91 Channel 1 04PU-97-0128 0.003 (U) 1.65 cs 

c2 PU-0127 Q-11 Q-28 Overbank 1 04PU-97-0133 -0.006 (U) 1.92 ms 

17.5-23 44-59 Overbank 1 04PU-97-0134 0.006 (U) 4.9 vfs 

17.5-23 44-59 Overbank 1 04PU-97-0135 0.007 (U) 4.94 NA 
25.5-33.5 65-85 Channel 1 04PU-97-0136 0.019 (U) 4.86 cs 

c2 PU-0130 Q-9.5 Q-24 Overbank 1 04PU-97-0144 0.027 7.67 vfs 

9.5-13.5 24-34 Overbank 1 04PU-97-0145 0.043 12.9 vfs 

13.5-16.5 34-42 Overbank 1 04PU-97-0146 0.137 40 fs 

16.5-19.5 42-50 Overbank 1 04PU-97-0147 0.231 73.4 vfs 

16.5-19.5 42-50 Overbank 2 04PU-97-0212 NA NA NA 

20.5-32.5 52-82 Channel 1 04PU-97-0148 0.014 6.85 cs 
c2 PU-0158 Q-9 Q-23 Overbank 2 04PU-97-0209 0.0242 (U) 2.74 vfs 

11-17 28-43 Overbank 2 04PU-97-021 0 0.017 (U) 3.99 vfs 

18.5-20.5 47-52 Overbank 2 04PU-97-0215 0.019 (U) 4.48 vfs 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, fs = fine sand, vfs = very fine sand 

b. sl =sandy loam, Is = loamy sand, s =sand, g = ~20% gravel 

c. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. NA = not analyzed 
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Geomorphic Location Depth Depth 
Unit ID (in.) (em) 

P-2 West (Vicinity of Test Well2) 

c2 PU-0158 32-40 81-102 
c2 PU-0160 0-4.5 0-12 

4.5-14 12-36 
14-21.5 36-54 

c2 PU-0162 0-9 0-23 

11-16.5 28-42 

22.5-29 57-74 
f1 PU-0125 0-8 0-20 

8-12 20-31 
f1 PU-0126 0-3 0-8 

0-3 0-8 

4.5-12 12-30 
f1 PU-0128 0-5 0-13 

5-10.5 13-27 

10.5-16 27-40 

16-19 40-48 
f1 PU-0131 0-16.5 0-42 

17.5-23 45-59 
f1 PU-0133 0-6.5 0-16 

6.5-14 16-35 
f1 PU-0159 0-8.5 0-21 

TABLE 3.3-4 (continued) 

REACH P-2 PLUTONIUM ANALYSES 

Sediment Sampling Sample Pu-238 
Facies Event ID (pCilg) 

Channel 2 04PU-97-0211 0.0232 

Overbank 2 04PU-97-0216 0.0006 (U)d 

Overbank 2 04PU-97-0217 0.029 (U) 

Overbank 2 04PU-97-0218 0.0134 (U) 

Overbank 2 04PU-97·0221 0.0189 (U) 

Overbank 2 04PU-97-0222 0.0227 

Overbank 2 04PU-97-0223 0.031 (U) 

Overbank 1 04PU-97-0129 0.048 

Overbank 1 04PU-97-0130 0.031 

Overbank 1 04PU-97-0131 0.037 

Overbank 2 04PU-97 -0214 NN 

Overbank 1 04PU-97-0132 0.032 (U) 

Overbank 1 04PU-97-0137 0.037 (U) 

Overbank 1 04PU-97-0138 0.021 (U) 

Overbank 1 04PU-97-0139 0.06 

Overbank 1 04PU-97-0140 0.083 

Overbank 1 04PU-97 -0149 0.053 

Overbank 2 04PU-97-0220 0.0035 (U) 

Overbank 1 04PU-97-0151 0.012 (U) 

Overbank 1 04PU-97-0152 0.017 (U) 

Overbank 2 04PU-97-0241 0.048 

a. cs =coarse sand, ms = medium sand, fs =fine sand, vfs =very fine sand 

Median 
Particle 

Pu-239,240 Size Soil 
(pCi/g) Class•·b Textureb,c Notes 

1.86 cs gs Limited-suite sample 

2.1 fs sl 

3.95 vfs sl 

5.21 vfs sl 

2.73 fs sl 

4.72 vfs sl 

6.05 fs Is 

5.94 fs sl 

5.72 fs sl 

5.69 vfs sl 

NA NA NA Layer resampled for 
limited suite 

12.6 fs sl 

5.26 ms Is 

4.36 fs Is 

9.7 (ms) (sl) 

12.4 ms Is 

11.1 fs sl 

1.313 fs Is 

2.77 ms Is 

5.36 fs Is 

19.1 ms sl Limited-suite sample 

b. No particle size data are available for 15 P-2 samples that were lost during shipping. Particle size characteristics for these samples are estimated from field notes and are 
shown in ( ). 

c. sl =sandy loam, Is= loamy sand, s =sand, g = ~20% gravel 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

e. NA =not analyzed 
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Geomorphic Location Depth Depth 
Unit ID (in.) (em) 

P·2 West (Vicinity of Test Well2) 

f1 PU-0161 0-5 0-13 

f1 PU-0161 5-9 13-23 

P·2 East (Downstream from Kwage Canyon) 

c1 PU-0134 0-2 0-5 

c1 PU-0174 52-56 130-145 

59-63 150-160 

Qbo PU-0174 83-88 210-225 

95-99 240-250 

c1b PU-0138 0-5 0-13 

16.5-36 42-92 

c2 PU-0137 0-7.5 0-19 

7.5-14.5 19-37 

17.5-22.5 45-57 

25-32.5 63-83 

41.5-48 106-122 

c2 PU-0140 0-10 0-25 

10-17 25-43 

10-17 25-43 

17-22.5 43-57 

22.5-33.5 57-85 

TABLE 3.3-4 (continued) 

REACH P-2 PLUTONIUM ANALYSES 

Sediment Sampling Sample Pu-238 
Facies Event ID (pCilg) 

Overbank 2 04PU-97 ·0242 0.195 

Pu-239,240 
(pCi/g) 

47.3 

Overbank 2 04PU-97·0219 0.0187 (U)d 13.27 

Channel 1 04PU·97-0153 ·0.007 (U) 0.406 

Channel 3 04PU-98·0023 0 (U) 0.19 

Channel 3 04PU·98-0024 0.002 (U) 0.374 

Tuff 3 04PU·98·0025 ·0.001 (U) 0.001 (U) 

Tuff 3 04PU·98·0026 0.001 (U) 0.002 (U) 

Overbank 1 04PU-97·0164 0.008 (U) 2.02 

Channel 1 04PU-97-0165 0.002 {U) 1.11 

Overbank 1 04PU-97·0159 ·O.Q1 {U) 1.81 

Overbank 1 04PU·97-0160 -0.014 (U) 0.492 

Overbank 1 04PU·97-0161 ·0.005 (U) 0.194 

Overbank 1 04PU-97-0162 0.008 (U) 1.1 

Overbank 1 04PU·97·0163 ·0.002 (U) 1.14 

Overbank 1 04PU·97-0169 0.012 (U) 1.14 

Overbank 1 04PU·97·0170 ·0.001 (U) 0.468 

Overbank 1 04PU-97-0171 0.001 (U) 0.582 

Overbank 1 04PU·97 -0172 -0.005 (U) 2.19 

Overbank? 1 04PU·97·0173 0.028 3.42 

a. cs = coarse sand, ms = medium sand, fs = fine sand, vfs =very fine sand, csi = coarse silt 

--

Median 
Particle 

Size Soil 
Class•·b Textureb,c Notes 

csi sil Limited-suite sample 

vfs I 

(cs) (s) 

cs s 
cs. Is 

NA" NA Otowi Member 
Bandelier Tuff 

NA NA Otowi Member 
Bandelier Tuff 

(ms) (sl) 

(cs) (s) 

fs sl 

vfs sl 

vfs sl 

(vfs) (sl) 

csi sil 

(ms) {Is) 

(ms) (sl) 

NA NA QA duplicate 

(vfs) (sl) 

(ms) (gls) 

b. No particle size data are available for 15 P-2 samples that were lost during shipping. Particle size characteristics for these samples are estimated from field notes and are 
shown in ( ). 

c. I= loam, sl =sandy loam, Is= loamy sand, s =sand, sil =silt loam, g = ~Oo/o gravel 
d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

e. NA = not analyzed 
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Geomorphic Location Depth Depth 
Unit ID {in.) (em) 

P-2 East {Downstream from Kwage Canyon) 

c2 PU-0140 33.5-43.5 85-110 

43.5-52 11Q-132 

c2 PU-0140 52-58.5 132-149 

c2 PU-0164 7-12 18-31 

21.5-30.5 55-77 

38-48 97-122 

c3 PU-0136 0-3 Q-8 

3-6 8-15 

6-9 15-23 

9-14 23-36 

15-20.5 38-52 

f1 PU-0135 Q-3 Q-8 

3-10 8-25 

f1 PU-0139 Q-6 Q-15 

6-11.5 15-29 

11.5-15.5 29-39 

15.5-23.5 39-60 

f1 PU-0163 Q-5 Q-13 

Q-5 D-13 

f1? PU-0165 0-3.5 Q-9 

TABLE 3.3-4 (continued) 

REACH P-2 PLUTONIUM ANALYSES 

Sediment Sampling Sample Pu-238 
Facies Event ID (pCi/g) 

Overbank 1 04PU-97-0174 0.024 (U)d 

Overbank 1 04PU-97-0175 0.046 (U) 

Overbank 2 04PU-97-0239 0.072 

Channel 2 04PU-97-0233 -0.003 (U) 

Channel 2 04PU-97-0234 -0.0047 (U) 

Channel 2 04PU-97-0235 -0.0075 {U) 

Overbank 1 04PU-97-0156 0.009 (U) 

Overbank 1 04PU-97-0157 -0.008 (U) 

Overbank 1 04PU-97-0158 0.032 

Overbank 2 04PU-97-0236 0.028 (U) 

Channel 2 04PU-97-0237 -0.001 (U) 

Overbank 1 04PU-97-0154 0.015 (U) 

Overbank 1 04PU-97-0155 0.006 (U) 

Overbank 1 04PU-97-0166 0.023 (U) 

Overbank 1 04PU-97-0167 0.004 (U) 

Overbank 1 04PU-97-0168 0 (U) 

Overbank 2 04PU-97-0238 0.022 (U) 

Overbank 2 04PU-97-0231 -0.0018 (U) 

Overbank 2 04PU-97-0232 -0.0065 (U) 

Overbank 2 04PU-97-0240 0.0101 (U) 

a. cs =coarse sand, ms =medium sand, fs =fine sand, vfs =very fine sand, csi =coarse silt 

Median 
Particle 

Pu-239,240 Size Soil 
(pCi/g) Class•·b Textureb.c. Notes 

5.59 csi I 

4.49 (fs) (sl) 

6.92 vfs gsl 

0.128 cs s 

0.131 cs s 

0.1 cs s 

5.71 csi sl 

0.362 vfs sl 

7.11 ms sl 

8.07 ms Is 

0.576 cs s 

0.713 (fs) (sl) 

0.076 (fs) (sl) Background? 

7.06 (fs) (sl) 

1.33 (csi) (sl) 

3.66 (csi) (sl) 

2.09 ms gsl 

0.225 fs sl 

0.251 NA" NA QA duplicate 

0.04 csi I Background? 

b. No particle size data are available for 15 P-2 samples that were lost during shipping. Particle size characteristics for these samples are estimated from field notes and are 
shown in ( ). 

c. I =loam, sl =sandy loam, Is= loamy sand, s =sand, g = ~0% gravel 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitatlon limit or detection limit. 

e. NA =not analyzed 
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Analytical Results and Data Review Section 3.0 
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Figure 3.3-4. Depth variations in plutonium-239,240 concentration at sample sites in the c2 unit 
in reach P-2 West. 
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Section 3.0 Analytical Results and Data Review 

TABLE 3.3-5 

SUMMARY OF BINNED PLUTONIUM ANALYSES IN REACH P-2 

Geomorphic Unit Summary Pu-238 Pu-239,240 Median Particle Median Particle Soli Pu-239/238 
and Sediment Facies Statistic (pCilg) (pCilg) Size Class• Size(mm) Textureb ratio 

P·2 West (Vicinity of Test Well 2) 

c1, c1 b channel average -0.004 1.223 cs 0.832 gs N.A.< 
std. dev. 0.006 0.654 

maximum 0.002 1.640 

minimum -0.009 0.469 

median -0.004 1.560 

n 3 3 

c2 channel average 0.015 3.805 cs 0.775 gs 257 

std. dev. 0.009 2.504 

maximum 0.023 6.850 

minimum 0.003 1.650 

median 0.017 3.360 

n 4 4 

c1 b, c2, f1 average 0.044 11.206 fs 0.129 sl 252 

overbank std. dev. 0.053 15.121 

maximum 0.231 73.400 
minimum -0.006 1.313 
median 0.027 5.360 
n 33 33 

P·2 East (Downstream from Kwage canyon) 

c1,c1b,c2,c3 average -0.002 o.3n cs 0.687 s N.A. 
channel std. dev. 0.004 0.341 

maximum 0.002 1.110 

minimum -0.008 0.100 

median -0.002 0.282 

n 8 8 

c1b, c2, f1 average 0.012 2.424 vts 0.085 sl 206 

overbank std. dev. 0.021 2.183 

maximum 0.072 7.060 

minimum -0.014 0.194 

median 0.008 1.810 

n 19 19 

c3 overbank average 0.015 5.313 vts 0.095 sl 348 

std. dev. 0.018 3.440 

maximum 0.032 8.070 

minimum -0.008 0.362 

median 0.019 6.410 

n 4 4 

Backgroundd average 0.008 0.058 vts 0.058 I 7 

std. dev. 0.003 0.025 

maximum 0.010 0.076 

minimum 0.006 0.040 

median 0.008 0.058 

n 2 2 
Qbo average 0.000 0.002 N.A. N.A. N.A. N.A. 

std. dev. 0.001 0.001 

maximum 0.001 0.002 

minimum -0.001 0.001 

median 0.000 0.002 

n 2 2 

a. cs = coarse sand, Is = tine sand, vts =very fine sand 
b. I = loam, sl = sandy loam, s = sand, g = ~0% gravel 
c. N.A. = not available 
d. Samples inferred to represent background values are 11 layers with <0.08 pCilg Pu-239,240 
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Figure 3.3-5. Depth variations in plutonium-239,240 concentration in c1 b and c2 overbank 
facies sediment samples in reach P-2 East. 
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Figure 3.3-6. Depth variations in plutonium-239,240 concentration in c1, c1 b, and c2 channel 
facies sediment samples and tuff samples in reach P-2 East. 
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Section 3.0 Analytical Results and Data Review 

Despite the statistical differences seen between plutonium concentrations in overbank sediment in P-2 
West and P-2 East, other evidence suggests that many of the c2 overbank samples from these two 
subreaches may represent deposits from the same floods without significant dilution by sediment from 
Kwage Canyon. This interpretation is based on the similarity in both the depth trends and the plutonium 
concentrations between many c2 overbank facies sediment samples in these subreaches (Figures 3.3-4 
and 3.3-5). These conflicting interpretations may be explained by differences in the relative supply of 
sediment from Kwage Canyon and upper Pueblo Canyon in different flood events. Specifically, if Kwage 
Canyon is not flooding at the same time as Pueblo Canyon, resultant sediment deposits upstream and 
downstream from the confluence may have similar concentrations of plutonium. In contrast, if both 
canyons are flooding then the sediment supplied from Kwage Canyon will result in dilution of plutonium. 

Two samples of tuff from a depth of 2.1 to 2.5 m immediately below the alluvium at a drill hole through the 
c1 unit in P-2 East (sample location PU-0174, Figure 3.3-6) were submitted for plutonium analyses to 
determine if significant amounts of plutonium had been transported vertically from the alluvium into the 
substrate. The analyses indicated that plutonium is below the detection limit in these samples (samples 
04PU-98-0025 and 04PU-98-0026, Table 3.3-4) and that the vertical extent of plutonium is limited to the 
full thickness of the alluvium here. 

3.3.3.2 Age and Particle Size Relations 

Most of the post-1942 sediments in both P-2 West and P-2 East are inferred to date from the mid 1960s 
or later based on tree-ring dating, aerial photograph interpretation, and comparison with sediments in P-4 
with better age control (Section 3.3.5.2), and hence to postdate the last effluent releases from TA-45. For 
example, tree-ring dating indicates that overbank sediments postdate 1963 at one f1 sample location in 
P-2 West (PU-0125, trees PU8-005 and PU8-006, Table 81-1) where plutonium concentrations are 
typical for this subreach, and that no sediment was deposited at this location between 1937 and 1963. 
Similarly, overbank sediments at a f1 sample location in P-2 East (PU-0139, tree PU8-002, Table 81-1), 
with typical plutonium concentrations, postdate 1962. Much of the sampled c2 sediments in P-2 West are 
also inferred to postdate emplacement of the sewer line in the early 1960s (Figure 2.3-8). Slight 
decreases in plutonium concentration during the time represented by most of the c2 overbank sediments 
in both subreaches are indicated by the increases in plutonium with depth in Figures 3.3-4 and 3.3-5. 

Local areas containing early post-1942 sediments in P-2 East are indicated by examination of aerial 
photographs and by tree-ring dating; these are the areas where the highest plutonium concentrations are 
found in reach P-4 (Section 3.3.5.2), but plutonium concentrations in these areas in P-2 East are 
relatively low. Sampled c3 channel sands at location PU-0136 were deposited between 1942 and 1952, 
based on examination of aerial photographs (Figure 2.3-1 0), tree-ring dating (tree PU8-001, Table 81-1, 
Figure 2.3-9), and the presence of plutonium above the background value, yet plutonium is present only 
at a concentration of 0.576 pCVg (sample 04PU-97-0136). This low concentration could indicate either 
deposition very early in the post-1942 period, when only small amount of plutonium had been transported 
downstream from Acid Canyon, or the dominance of sediment from Kwage Canyon in this deposit. 

Additional data on potential variations in plutonium concentration with age in P-2 are provided by samples 
collected from the environmental surveillance sampling station Pueblo 2 (originally called "Pueblo at 
TW 2") in P-2 West that extend back to 1970, presumed to represent active channel samples (Figure 
3.3-7). No trend over time is apparent within this period, and instead these data show large amounts of 
variability. The average of these data, 2.1 pCi/g, is similar to the average of the channel facies sediment 
from the c1 and c2 units in this investigation, 2.7 pCi/g. 

Pueblo Canyon Reach Report 3-53 September 1998 



Analytical Results and Data Review Section 3.0 

15 

• Surveillance sample (Pueblo 2) 

• This investigation (P·2 West) 

10 • 

5 

I • 

• 
• 

• • • • • • 
0 

N "<t <0 co 0 N "<t <0 co co co co co 0'> 0'> 0'> 0'> 0'> 
0'> 0'> 0'> 0'> 0'> 0'> 0'> 0'> 0'> 

Year 

F3.3-7/ PUEBLO CANYON REACH RPT /102298 

Figure 3.3-7. Relation of plutonium-239,240 concentration to age from active channel sediment 
samples collected in reach P-2 West. 
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Section 3.0 Analytical Results and Data Review 

Scatter plots showing particle size and plutonium data from P-2 sediment samples indicate general trends 
of increasing levels of plutonium with decreasing particle size and also help group samples into different 
age packages (Figure 83-2). The sample with the highest plutonium concentration in P-2 and an adjacent 
layer, from subsurface c2 overbank samples in P-2 West (location PU-0130}, have exceptionally high 
plutonium levels relative to other samples with similar particle size characteristics and are inferred to 
record isolated pockets of sediment from the early post-1942 period. Notably, the sample with the second 
highest plutonium concentration in P-2 West (47 pCVg in f1 at location PU-0161) is a surface sample that 
has the highest content of clay-sized particles (12.5%} and silt plus clay content (67%} in this subreach, 
suggesting that the relatively high plutonium level results from deposition of an exceptionally fine-grained 
layer and not from the presence of relatively old (pre-1962) sediment at this location. 

An examination of plutonium and particle size data for reach P-2 East (Figure 83-2), particularly data on 
the percentage of clay-sized particles, indicates that most of the c3 overbank samples (location PU-0136) 
are closely related to the deepest c2 overbank samples from location PU-0140 (85 to 149 em deep). 
These samples contain the highest levels of plutonium in P-2 East, although the levels are relatively low 
(<10 pCi/g). The similarity in these c2 and c3 samples suggests that they are closely related in age 
despite having a height difference of 1 to 1.5 m relative to the present channel, and that they span the 
time during which the channel incised 1.5 to 2m from the c3 surface to the base of the c2 unit (Figure 
2.3-9). 

3.3.3.3 Plutonium Inventory 

The amount and geomot f..lr.ic distribution of the plutonium-239,240 inventory varies between P-2 West 
and P-2 East, associated with the changes in sizes and thicknesses of geomorphic units and associated 
plutonium levels downstream of Kwage Canyon. 

P-2 West is similar to P-1 East in having most of the estimated plutonium inventory, 76%; contained 
within relatively fine-grained overbank facies sediment (Table 3.3-6). Similar percentages are estimated 
to occur within overbank sediments of the c2 unit close to the active channel, 31%, and the f1 unit farther 
from the channel, 36%. However, the estimated area and associated inventory in the f1 unit may be too 
large because it was mapped conservatively to avoid underestimating the extent of contamination. The 
most important unit for storage of plutonium in P-2 West is the c2 unit, containing an estimated 48% of 
the total inventory. Approximately 10% of the plutonium is estimated to reside in the active channel, c1, 
and in the closely associated c1 b unit. The total estimated plutonium inventory in P-2 West, 
approximately 79 mCVkm, is very similar to that in P-1 East. 

P-2 East has a much larger estimated volume of post-1942 sediment than P-2 West, but because of the 
much lower plutonium concentrations the total plutonium inventory is less (Table 3.3-6), estimated at 37 
mCilkm. This constitutes the lowest amount of plutonium in Pueblo Canyon downstream from Acid 
Canyon, although it is only slightly less than that estimated to be stored in P-3 West (Section 3.3.4.3}. 
The largest percentage of the plutonium in P-2 East, 57%, is estimated to be stored within overbank 
sediments, although the channel facies sediment is more important in P-2 East than in upstream reaches. 
The most important storage sites for plutonium in P-2 East are the c2 overbank sediments, estimated at 
38% of the total, the c2 channel sediments, 26%, the c1 channel sediments, 15%, and the f1 overbank 
sediments, 12%. 
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Estimated 
Average 

Sediment Geomorphic Area Thickness 
Facies Unit Section (m') (m) 

P-2 West (VIcinity of TW-2) 

Channel c1 All 1374 1.0 

Channel c1b Lower 1726 1.0 

Channel c2 Lower 2880 1.0 

Channel c3 Lower 198 1.0 

Subtotal 

Overbank c1b Upper 1726 0.1 

Overbank c2 Upper 2880 0.41 

Overbank c3 Upper 198 0.63 

Overbank f1 All 5044 0.27 

Overbank f2 All 863 0.05 

Subtotal 

Total 

P-2 East (Downstream from Kwage Canyon) 

Channel c1 All 3114 2.0 

Channel c1b Lower 297 2.1 

Channel c2 Lower 5798 1.8 

Channel c3 Lower 743 0.5 

Subtotal 9952 

Overbank c1b Upper 297 0.13 

Overbank c2 Upper 5798 0.5 

Overbank c3 Upper 743 0.25 

Overbank f1 All 7613 0.13 

Subtotal 

Total 
-----------

TABLE 3.3-6 

ESTIMATED PLUTONIUM INVENTORY IN REACH P-2 

Estimated Percent 
Average Estimated of 

Estimated Estimated Estimated Pu-239,240 Pu-239,240 Total 
Volume Fraction Density Concentration Inventory Subreach 

(m') <2mm (glcm') (pCIIg) (mCI) Inventory 

1374 0.5 1.23 1.22 1.0 3% 

1726 0.5 1.23 1.22 1.3 3% 

2880 0.5 1.23 3.81 6.7 17% 

198 0.5 1.23 3.81 0.5 1% 

6178 9.5 24% 

173 0.85 1.04 11.21 1.7 4% 

1181 0.92 1.04 11.21 12.7 31% 

125 0.92 1.04 11.21 1.3 3% 

1362 0.92 1.04 11.21 14.6 36% 

43 0.92 1.04 11.21 0.5 1% 

2883 30.8 76% 

9061 40.3 100% 

6228 0.9 1.23 0.38 2.6 15% 

624 0.9 1.23 0.38 0.3 2% 

10436 0.9 1.23 0.38 4.4 26% 

372 0.9 1.23 0.38 0.2 1% 

17660 7.4 43% 

39 0.9 1.04 2.42 0.1 1% 

2899 0.9 1.04 2.42 6.6 38% 

186 0.93 1.04 5.31 1.0 6% 

990 0.85 1.04 2.42 2.1 12% 

4113 9.7 57% 

21773 17.2 100% 
--- ------ -------- --

Estimated 
Percent Inventory 

Potentially Most 
Susceptible Susceptible to 

to Remoblllzatlon 
Remoblllzatlon (mCI) 

100% 1.0 

100% 1.3 

100% 6.7 

100% 0.5 

9.5 

100% 1.7 

100% 12.7 

100% 1.3 

0% 0.0 

0% 0.0 

15.7 

25.3 

100% 2.6 

100% 0.3 

50% 2.2 

0% 0.0 

5.1 

100% 0.1 

50% 3.3 

0% 0.0 

0% 0.0 

3.4 

8.4 
--

Percent 
of Total 

Subreach 
Inventory 

Susceptible to 
Remoblllzatlon 

3% 

3% 

17% 

1% 

24% 

4% 

31% 

3% 

0% 

0% 

39% 

63% 

15% 

2% 

13% 

0% 

30% 

1% 

19% 

0% 

0% 

20% 

49% 

:;t:.. 
;::: 
$:) 

~ .... 
§" -:::0 
~ 
too 
;;:: -t; 
$:) 
;::: 
~ 

t::::l 
$:) 

~ 
:::0 
~ 
~ -· ~ 
~ 

~ 
!"') .... c:;· 
;::: 

~ 
a 



Section 3.0 Analytical Results and Data Review 

3.3.4 Reach P-3 

3.3.4.1 Plutonium Concentrations 

Almost all samples from the c1, c2, c3, c4, and f1 units in reach P-3 contain plutonium-239,240 above 
background values (Table 3.3-7). The only exceptions are one sample collected at depth from the c4 unit 
in P-3 East (2.74 to 2.9 m deep at well PA0-1, sample location PU-0123) and two subsurface samples 
from the f1 unit in P-3 East (sample location PU-0169) that are below the background value and appear 
to record pre-1943 sediment deposits. In addition, analyses at or very near background values were 
obtained from f2 units in both P-3 West and P-3 East (sample locations PU-0143 and PU-0152). The 
plutonium concentrations in correlative units in P-3 West and P-3 East are generally very similar (Table 
3.3-7), indicating similar sediment ages and little dilution between the subreaches; thus, samples from 
these two subreaches are combined for purposes of calculating summary statistics in this report. 

Plutonium-239,240 concentrations within reach P-3 are highest in an overbank sediment sample from the 
top of the c4 unit in P-3 West, 45 pCVg at sample location PU-0141 (Figure 2.3-13), although the next 
highest analysis is only 12 pCi/g, from a subsurface overbank sediment sample at an adjacent c3 sample 
site (sample location PU-0142). All analyses exceeding 5.6 pCi/g in P-3 were obtained from relatively 
fine-grained overbank sediments from the c3 and c4 units in both subreaches, and all the overbank 
sediment samples from these units are combined, yielding an average of 8.7 pCVg and a median of 5.8 
pCVg (Table 3.3-8). 

Plutonium concentrations are very similar between overbank sediment samples from the c2 and f1 units, 
consistent with their close spatial relation in P-3 and the similar ages of the bulk of the sediment in these 
units. One sediment sample from the top of the f2 unit in P-3 East (sample location PU-0152) also 
appears to record a thin sediment layer of the same age. The average and median plutonium 
concentrations from the c2 and f1 overbank sediments are relatively low as compared with overbank 
sediments in other reaches, only 1.5 and 1.2 pCi/g, respectively (Table 3.3-8). 

Plutonium concentrations in the coarse-grained channel facies sediment in P-3 are generally less than in 
associated overbank sediment, with the highest analysis of 4.2 pCVg obtained from the c3 unit. Averages 
and medians from the c3 channel facies samples, 3.1 and 3.5 pCVg, are also much higher than in the 
other channel units (Table 3.3-8). Plutonium concentrations are similar in the c1 and c2 channel 
sediments in P-3, with averages and medians for the combined data set of 0.9 and 0.6 pCVg. 
Concentrations in the older c4 channel sediments are lower, with averages and medians of 0.6 and 0.3 
pCVg. Much of the plutonium in the c4 channel sediments may represent plutonium that was associated 
with organic colloids and/or clay particles and was translocated vertically and horizontally into pre-1943 
sediment, as indicated in Figure 3.3-8. This interpretation is in part based on evidence from reach P-4 
(Section 3.3.5.1 }, where plutonium above the background value was consistently found in deep channel 
sediments that predate 1943. 

Analyses from both channel facies and overbank facies sediment samples from deep sections in the c1 
and c2 units in P-3 (1.35 to 2.15 m deep} have not revealed the presence of subsurface layers with 
plutonium concentrations that are elevated relative to near surface samples (Figures 3.3-9, 3.3-10, and 
3.3-11 }. In contrast to the results from P-4 (Section 3.3.5), where there is significant vertical variability in 
plutonium concentration in thick channel units, there is thus no basis for vertically subdividing the thick 
P-3 units. 
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TABLE3.3-7 

REACH P-3 PLUTONIUM ANAL VSES 
-

Median 
Geomorphic Location Depth Depth Sediment Sampling Sample Pu-238 Pu-239,240 Particle Size Soil 

Unit ID (in.) (em) Facies Event ID (pCI/g) (pCi/g) Class•·b Textureb,c Notes 

P-3 West (Hamilton Bend to treatment plant outfall channel) 

c1 PU-0146 0-4.5 0-12 Channel 1 04PU-97-0188 0.002 (U)d 0.909 (c5) (5) 

c1 PU-0157 0-19.5 0-50 Channel 2 04PU-97-0244 0.031 0.354 C5 5 Limited-suite 
sample 

0-19.5 0-50 Channel 2 04PU-97·0245 0.0135 (U) 0.337 NN NA QA duplicate 

c1 PU-0173 31-38 80-95 Channel 3 04PU-98-0018 0.009 (U) 0.541 cs gl5 

43-52 110-130 Channel 3 04PU-98-0017 -0.004 (U) 0.839 cs 5 

72-80 185-205 Channel 3 04PU-98-0016 -0.002 (U) 0.469 cs sl 

c2 PU-0145 4.5-11.5 11-29 Overbank 1 04PU-97-0184 -0.003 (U) 0.547 (vf5) (51) 

16-28.5 41-73 Overbank 1 04PU-97-0185 -0.005 (U) 1.29 (vf5) (sl) 

28.5-40.5 73-103 Overbank 1 04PU-97-0186 0.007 (U) 2.28 (f5) (51) 

40.5-53 103-135 Channel 1 04PU-97-0187 0.006 (U) 1.75 (cs) (g5) 

c2 PU-0144 0-14 0-35 Channel 1 04PU-97-0181 0.001 (U) 0.538 (cs) (gs) 

0-14 0-35 Channel 2 04PU-97-0246 NA NA NA NA Layer resampled 
for limited suite 

14-19.5 35-50 Overbank 1 04PU-97-0182 0.007 (U) 0.468 (fs) (51) 

14-19.5 35-50 Overbank 2 04PU-97-0247 NA NA NA NA Layer resampled 
for limited suite 

19.5-31.5 50-80 Channel 1 04PU-97-0183 0.011 (U) 2.35 cs s 

c2 PU-0167 3-9 8-23 Channel 2 04PU-97-0257 0.026 (U) 0.435 cs gs 

c3 PU-0142 0-3.5 0-9 Overbank 1 04PU-97-0177 0.012 (U) 3.51 vfs 51 

0-3.5 0-9 Overbank 2 04PU-97 -0251 NA NA NA NA Layer resampled 
for limited suite 

a. cs = coarse sand, Is = fine sand, vfs = very fine sand 

b. No particle size data are available for 11 P-3 samples that were lost during shipping. Particle size characteristics for these samples are estimated from field notes and are 
shown in ( ). 

c. sl =sandy loam, s =sand, g = ~0% gravel 

d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitatlon limit or detection limit. 
e. NA = not analyzed 
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TABLE 3.3-7 (continued) 

REACH P-3 PLUTONIUM ANALYSES 
---

Median 
Geomorphic Location Depth Depth Sediment Sampling Sample Pu-238 Pu-239,240 Particle Size Soil 

Unit ID (in.) (em) Facies Event ID (pCi/g) (pCi/g) Class•·b Textureb,c Notes 

P-3 West (Hamilton Bend to treatment plant outfall channel) 

c3 PU-0142 3.5-12 9-30 Overbank 1 04PU-97-0178 0.071 11.7 fs sl 

3.5-12 9-30 Overbank 2 04PU-97-0248 NAd NA NA NA Layer resampled 
for limited suite 

3.5-12 9-30 Overbank 2 04PU-97-0249 NA NA NA NA QA duplicate 

19.5-35 49-89 Channel 1 04PU-97-0179 -0.001 (U)8 2.49 VCS gs 

19.5-35 49-89 Channel 2 04PU-97-0267 NA NA NA NA Layer resampled 
for limited suite 

c3 PU-0166 0-6.5 Q-17 Overbank 2 04PU-97 -0252 0.0074 (U) 2.62 fs sl 

6.5-13 17-33 Channel 2 04PU-97-0253 0.0209 (U) 1.54 cs gls 

13-19.5 33-49 Overbank 2 04PU-97-0254 0.022 (U) 1.88 csi I 

19.5-23 49-58 Overbank 2 04PU-97 -0255 0.073 8.31 vfs sl 

23-27.5 58-70 Channel 2 04PU-97-0256 0.019 (U) 3.85 cs gs 

c4 PU-0141 1-4.5 2-11 Overbank 1 04PU-97-0176 0.136 44.9 fs sl 

1-4.5 2-11 Overbank 2 04PU-97 -0250 NA NA NA NA Layer resampled 
for limited suite 

5-10 13-25 Overbank 2 04PU-97-0258 0.0179 (U) 5.87 vfs sl 

14-25 36-63 Channel 2 04PU-97-0259 0.0106 (U) 0.224 cs s 

f1 (+c2) PU-0148 Q-12 Q-30 Overbank 1 04PU-97-0193 0.005 (U) 0.897 (ms) (sl) 

12-20 3Q-51 Overbank 1 04PU-97-0194 0.007 (U) 1.08 (vfs) (sl) 

2Q-25.5 51-65 Overbank 1 04PU-97-0195 0.008 (U) 1.12 vfs sl 

25.5-33.5 65-85 Overbank 1 04PU-97-0196 0.005 (U) 3.33 (vfs) (sl) 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, fs = fine sand, vfs = very fine sand, csi = coarse silt 

b. No particle size data are available for 11 P-3 samples that were lost during shipping. Particle size characteristics for these samples are estimated from field notes and are 
shown in ( ). 

c. I = loam, Is = loamy sand, sl = sandy loam, s = sand, g = ~0% gravel 

d. NA = not analyzed 

e. U =The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 
-- - - ----------
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Geomorphic Location Depth Depth 
Unit ID (in.) (em) 

TABLE 3.3-7 (continued) 

REACH P-3 PLUTONIUM ANALYSES 

Sediment Sampling Sample Pu-238 
Facies Event ID (pCI/g) 

P·3 West (Hamilton Bend to treatment plant outfall channel) 

f1 PU-0147 0-5.5 0-14 Overbank 1 04PU-97-0189 0.016 (U)d 

5.5-12 14-30 Overbank 1 04PU-97-0190 0 (U) 

12-17 30-43 Overbank 1 04PU-97-0191 0.006 (U) 

12-17 30-43 Overbank 1 04PU-97-0192 -0.002 (U) 

f1 PU-0168 0-2 0-5 Overbank 2 04PU-97-0266 0.027 (U) 

f2 PU-0143 0-5.5 0-14 Channel 1 04PU-97-0180 -0.001 (U) 

P-3 East (Downstream from treatment plant road) 

c2 PU-0154 0-10 0-25 Overbank 1 04PU-97-0205 0.02 

10-17.5 25-44 Overbank 1 04PU-97-0206 -0.001 (U) 

c2 PU-0155 0-5 0-13 Overbank 1 04PU-97-0207 0.005 (U) 

5-12.5 13-32 Overbank 1 04PU-97-0208 -0.001 (U) 

c2 PU-0172 48-55 120-140 Channel 3 04PU-98-0008 0.002 (U) 

55-72 140-180 Channel 3 04PU-98-0009 0.009 (U) 

Tpf PU-0172 84-88 215-225 3 04PU-98-0010 0.006 (U) 

c3 PU-0149 Q-3 Q-8 Overbank 1 04PU-97-0197 0.036 

9.5-21.5 24-55 Channel 1 04PU-97-0198 -0.001 (U) 

c3 PU-0150 0-3 Q-8 Overbank 1 04PU-97-0199 0.024 

7-15 18-38 Channel 1 04PU-97-0200 0 (U) 

c4 PU-0123 39.5-48 100-122 Channel 0 04LA-97 -0230 0.0063 (U) 

48-72 122-183 Channel 0 04LA-97-0231 0.0048 (U) 

96-108 244-274 Channel 0 04LA-97-0232 0.001 (U) 

a. cs = coarse sand, ms = medium sand, vfs = very fine sand, csi = coarse silt 

----

Median 
Pu-239,240 Particle Size Soil 

(pCi/g) Class•·b Textureb,c Notes 

5.58 (vfs) (sl) 

1.54 csi sil 

0.562 vfs sl 

0.525 NA" NA QA duplicate 

3.03 csi sl 

0.072 cs s Background? 

0.758 ms gls 

1.18 csi I 

1.46 vts sl 

1.93 csi sil 

0.677 cs gs 

0.453 cs s 

0.015 NA NA Puye Formation 

7.93 vfs sl 

4.23 cs gs 

5.84 vts sl 

3.45 cs gs 

1.48 cs gs Well PA0-1 core 

1.261 cs gs Well PA0-1 core 

0.756 cs gls Well PA0-1 core 

b. No particle size data are available for 11 P-3 samples that were lost during shipping. Particle size characteristics for these samples are estimated from field notes and are 
shown In ( ). 

c. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

e. NA = not analyzed 
------- --------
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Geomorphic Location Depth Depth 
Unit ID (ln.) (em) 

P·3 East (Downstream from treatment plant road) 

c4 PU-0123 108-114 274-290 

120-132 305-335 

132-144 335-365 

150-162 380-410 

c4 PU-0170 0-4.5 0-11 

4.5-6.5 11-17 

14-35.5 36-90 

f1 PU-0151 0-3.5 0-9 

f1 PU-0153 0-2.5 0-7 

2.5-5 7-13 

f1 PU-0169 0-5 0-13 

5-9.5 13-24 

9.5-15 24-38 

f2? (f1 ?) PU-0152 0-2 0-5 

4.5-15.5 11-40 

TABLE 3.3-7 (continued) 

REACH P-3 PLUTONIUM ANALYSES 

Sediment Sampling Sample Pu·238 
Facies Event ID (pCi/g) 

Overbank 0 04LA-97-0234 0.0085 (U)c 

Channel 0 04LA-97 -0235 0.0033 (U) 

Channel 3 04PU-98-0030 0.002 (U) 

Channel 3 04PU-98-0031 -0.003 (U) 

Overbank 2 04PU-97-0264 -0.0006 (U) 

Overbank 2 04PU-97-0265 0.0088 (U) 

Channel 2 04PU-97-0268 0.0052 (U) 

Overbank 1 04PU-97-0201 0.012 (U) 

Overbank 1 04PU-97-0203 -0.001 (U) 

Overbank 1 04PU-97 -0204 0.075 

Overbank 2 04PU-97-0261 0 (U) 

Overbank 2 04PU-97 -0262 0.0034 (U) 

Overbank 2 04PU-97-0263 -0.0052 (U) 

Overbank 1 04PU-97 -0202 0.007 (U) 

Channel 2 04PU-97-0260 -0.0043 (U) 

a. cs = coarse sand, ms = medium sand, fs = fine sand, vfs =very fine sand 

b. sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

Median 
Pu·239,240 Particle Size 

(pCi/g) Class• 

0.0134 vfs 

0.326 cs 

0.209 cs 

0.108 ms 

2.15 ms 

0.453 vfs 

0.073 cs 

2.81 csi 

1.67 vfs 

0.218 vfs 

0.126 vfs 

0.0253 vfs 

0.045 vfs 

0.457 fs 

0.0055 cs 

c. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit. 
-------- - - -----

--

Soil 
Textureb Notes 

gsl Well PA0-1 core, 
background? 

gls Well PA0-1 core 

gls Well PA0-1 core 

gls Well PA0-1 core 

Is 

sl 

s 

sil 

sl 

sl 

sl 

sl Background? 

si Background? 

sl 

s Background 
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Analytical Results and Data Review Section 3.0 

TABLE 3.3·8 

SUMMAP.Y OF BINNED PLUTONIUM ANALYSES IN REACH P-3 

Geomorphic Unit Median Median 
and Summary Pu-238 Pu-239,240 Particle Size Particle Size Soil Pu-239/238 

Sediment Facies Statistic (pCi/g) (pCilg) Class• (mm) Textureb ratio 

c1 and c2 average 0.009 0.885 cs 0.774 gs 95 

channel std. dev. 0.011 0.654 

maximum 0.031 2.350 

minimum ·0.004 0.354 

median 0.008 0.609 

n 10 10 

c3 channel average 0.008 3.112 cs 0.800 gs 411 

std. dev. 0.011 1.092 

maximum 0.021 4.230 

minimum ·0.001 1.540 

median 0.000 3.450 

n 5 5 

c4 channel average 0.004 0.555 cs 0.682 gls 147 

std. dev. 0.004 0.549 

maximum 0.011 1.480 

minimum ·0.003 0.073 

median 0.004 0.275 

n 8 8 

c2, f1, and f2 average 0.0093 1.5397 vfs 0.069. I 165 
overbank std. dev. 0.0169 1.2980 

maximum 0.0750 5.5800 

minimum ·0.0050 0.1260 

median 0.0060 1.1800 

n 21 21 

c3 and c4 average 0.037 8.651 vfs 0.114 sl 234 
overbank std. dev. 0.041 12.481 

maximum 0.136 44.900 

minimum -0.001 0.453 

median 0.022 5.840 

n 11 11 

background?0 average 0.001 0.029 ms 0.337 Is 24 

std. dev. 0.006 0.025 

maximum 0.009 0.072 

minimum ·0.005 0.006 

median 0.001 0.020 

n 6 6 

a. cs = coarse sand, ms = medium sand, vfs = very fine sand 

b. I= loam, sl =sandy loam, Is= loamy sand, s =sand, g = ~0% gravel 

c. Samples inferred to represent background values have $0.72 pCi/g Pu-239,240 and are from c4, f1, f2, and Puye 
Formation 
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Figure 3.3-8. Depth variations in plutonium-239,240 concentration at sample sites in the c4 unit 
in reach P-3 East. 
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Figure 3.3-11. Depth variations in plutonium-239,240 concentration at sample sites in the c2 unit 
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One sample of Puye Formation sediment from a depth of 2.15 to 2.25 m immediately below the alluvium 
at a drill hole through the c2 unit in P-3 East (sample location PU-0172, Figure 3.3-11) was submitted for 
plutonium analysis to determine if significant amounts of plutonium had been transported vertically from 
the alluvium into the substrate. Plutonium was reported above the detection limit but below the 
background value (0.015 pCi/g plutonium-239,240, sample 04PU-98-001 0), which indicates that little 
transport of plutonium into the substrate has occurred here. 

3.3.4.2 Age and Particle Size Relations 

Temporal trends in plutonium concentration are poorly defined in reach P-3, and it appears that channel 
facies sediment from the period when plutonium concentrations were highest (represented by the c4b and 
c5 units in P-4 West, discussed in Section 3.3.5) are not present in P-3 or are present only in small 
volumes that cannot be distinguished in the field and were not sampled in this investigation. The highest 
plutonium concentrations in channel facies sediment in P-3 were obtained from the c3 unit, in areas 
where the stream channel was apparently located in 1954 (Figures 2.3-15 and 2.3-16), but the relatively 
low plutonium concentrations as compared with samples in P-4 West suggest that these sediments are 
older than 1954 and are from the very early post-1942 period. No consistent trends with depth that could 
indicate temporal trends are apparent in samples from the c1 and c2 units in P-3 (Figures 3.3-9, 3.3-10, 
and 3.3-11). Tree-ring dating near c2 sample location PU-0167 in P-3 West (trees PUB-013, PUB-015, 
Table B1-1) indicate that the upper sand and gravel layer postdates 1987 and was probably deposited 
during the August 1991 floods, and much of the upper c1 and c2 deposits in P-3 may similarly date to 
1991. Tree-ring dating in an adjacent c3 unit in P-3 East (trees PUB-012, PUB-014, Table B1-1) indicates 
that the overbank sediments at that location postdate 1965 and that the underlying channel deposits 
predate 1956. 

Data from two environmental surveillance sampling stations provide additional data on potential variations 
in plutonium concentration with age in Pueblo Canyon: a station at Hamilton Bend Spring in P-3 West and 
station Pueblo 3, located immediately east of P-3 East (Figure 3.3-12). The data from Hamilton Bend 
Spring, extending back to 1978, average 0.5 pCi/g and are mostly less than 1 pCilg. These data are 
generally similar to the plutonium data from channel facies sediment from the c1 and c2 units in P-3, 
although the data from this investigation average slightly higher, 0.9 pCi/g. The data from Pueblo 3, 
extending back to 1979, are very hard to interpret. Plutonium concentrations as high as 15.5 pCi/g have 
been reported from Pueblo 3, higher than from any other station downstream from Acid Canyon, but half 
of the analyses are below the background value of 0.068 pCilg. This station is in a grassy area with a 
high water table downstream from the Bayo Canyon WWTP outfall, and the channel is unlike that at any 
other sampling station, lacking a coarse sandy bed at present (1997 and 1998). Thus, the nature of the 
samples collected here is unclear, and the data from Pueblo 3 are not considered useful for this 
investigation. 

Relations between particle size characteristics and plutonium concentration are very poorly defined in P-3 
relative to other reaches (Figure B3-3). These poor relationships may be due in part to the samples 
spanning a range in age and being affected by time-dependent variations in plutonium, combined with the 
relatively low concentrations of plutonium in this reach (with few samples exceeding 10 pCilg). Mixing of 
variable amounts of sediment derived from Kwage Canyon that contain background levels of plutonium 
with sediment from upstream parts of Pueblo Canyon may also contribute to the poor relations between 
plutonium concentration of particle size in reach P-3. 
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3.3.4.3 Plutonium Inventory 

Most of the estimated plutonium-239,240 inventory in reach P-3 is contained with channel facies 
sediment, 64% in P-3 West and 54% in P-3 East (Table 3.3-9), contrasting with upstream reaches where 
most of the plutonium is estimated to reside in overbank facies sediment. The most important geomorphic 
unit in P-3 West in terms of total estimated storage of plutonium is the c3 unit, containing an estimated 
40% of the plutonium in that subreach. In P-3 East the most important unit is the c2 unit, with an 
estimated 61% of the total inventory. Total plutonium in P-3 West, approximately 43 mCilkm, is somewhat 
less than that in P-3 East, approximately 73 mCi/km, associated with the smaller volume of post-1943 
sediment in the former. In both subreaches, most of the plutonium is stored in sites potentially subject to 
remobilization if a period of major channel incision occurred. 

3.3.5 Reach P-4 

3.3.5.1 Plutonium Concentrations 

Almost all samples from the channel and floodplain units in reach P-4 contain plutonium-239,240 above 
background values (Table 3.3-10). Several samples from floodplain units contain plutonium within 
background ranges or slightly above background values but have low concentrations relative to other 
floodplain samples in P-4, suggesting that there have been only minor additions of plutonium-bearing 
sediment to these sampled layers. The plutonium concentrations within and between units in P-4 West 
and P-4 East are generally consistent with particle size variations and inferred age; thus, samples from 
these two subreaches are combined for purposes of calculating summary statistics in this report. 

Plutonium-239,240 concentrations within reach P-4 are highest in a fine-grained overbank facies sample 
from within the c6 unit in P-4 West, 170.5 pCi/g at sample location PU-0093, which is higher than any 
other sample collected downstream of P-1 (Table 3.3-10; Figure 3.3-13}. Resampling of this layer yielded 
a lower concentration of 62.8 pCi/g, which confirms relatively high plutonium concentrations within this 
layer but also indicates significant variability within specific sample layers (see also Appendix E). The 
sampled layer with the second highest plutonium in P-4 is located nearby within overbank facies sediment 
in the same c6 unit, with 38 and 18 pCilg in two sampling events (sample location PU-0045), also 
providing an indication of the degree of local variability (Figure 3;3-13}. The average plutonium 
concentration in overbank facies of the c6 unit and related c5 samples is 37.8 pCilg, and the median is 
11.3 pCilg (Table 3.3-11}. 

Overbank facies sediment samples from other geomorphic units in P-4 have lower concentrations of 
plutonium, and most samples from c1, c3, c4, cS, and f1 units are considered to represent sediment of 
similar age and are grouped together. Overbank facies samples from these units have an average of 6.0 
pCi/g plutonium 239,240, a median of 5.5 pCi/g, and a maximum of 18.7 pCilg (Table 3.3-11 ). The 
widespread f1 a unit in P-4 West has plutonium above background levels but low relative to other 
overbank samples because of the preponderance of sediment derived from tributary drainages from the 
south side of Pueblo Canyon, with a maximum of 0.6 pCi/g and an average of 0.4 pCi/g. 
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TABLE3.3-9 

ESTIMATED PLUTONIUM INVENTORY IN REACH P-3 

Estimated Percent 
Estimated Average Estimated of 
Average Estimated Estimated Estimated Pu-239,240 Pu-239,240 Total 

Sediment Geomorphic Area Thickness Volume Fraction Density Concentration Inventory Subreach 
Facies Unit Section (m' (m) (m') <2mm (glcm') (pCIIg) (mCI) Inventory 

P-3 West (Hamilton Bend to Treatment Plant outfall channel) 

Channel c1 Lower 2888 2.0 5776 0.7 1.23 0.85 4.2 20% 

Channel c2 Lower 3471 1.9 6595 0.7 1.23 0.85 4.8 22% 

Channel c3 Lower 1908 1.0 1908 0.6 1.23 3.11 4.4 20% 

Channel c4 Lower 340 1.0 340 0.6 1.23 0.56 0.1 1% 

Subtotal 14619 13.6 63% 

Overbank c1 Upper 2888 0.04 116 0.87 1.04 1.54 0.2 1% 

Overbank c2 Upper 3471 0.29 1007 0.87 1.04 1.54 1.4 7% 

Overbank c3 Upper 1908 0.28 534 0.91 1.04 8.65 4.4 20% 

Overbank c4 Upper 340 0.22 75 0.83 1.04 8.65 0.6 3% 

Overbank f1 All 3855 0.20 771 0.93 1.04 1.54 1.1 5% 

Overbank f2 All 4310 0.05 216 0.94 1.04 1.54 0.3 2% 

Subtotal 2718 8.0 37% 

Total 17337 21.5 100% 

P-3 East (Downstream from Treatment Plant road) 

Channel c1 All 1818 1.5 2727 0.7 1.23 0.85 2.0 5% 

Channel c2 Lower 13215 1.5 19823 0.7 1.23 0.85 14.5 38% 

Channel c3 Lower 458 1.5 687 0.6 1.23 3.11 1.6 4% 

Channel c4 Lower 1904 3.0 5712 0.6 1.23 0.56 2.4 6% 

Subtotal 28949 20.4 53% 

Overbank c2 Upper 13215 0.49 6475 0.87 1.04 1.54 9.0 23% 

Overbank c3 Upper 458 0.08 37 0.91 1.04 8.65 0.3 1% 

Overbank c4 Upper 1904 0.50 952 0.83 1.04 8.65 7.1 18% 

Overbank f1 All 10514 0.09 946 0.93 1.04 1.54 1.4 4% 

Overbank f2 All 3348 0.05 167 0.94 1.04 1.54 0.3 1% 
Subtotal 8578 18.1 47% 

Total 37527 38.5 100% 
-L-- -~ ·------ - ----

Estimated 
Percent Inventory 

Potentially Most 
Susceptible Susceptible to 

to Remoblllzation 
Remoblllzation (mCI) 

100% 4.2 

100% 4.8 

30% 1.3 

50% 0.1 

10.4 

100% 0.2 

100% 1.4 

30% 1.3 

50% 0.3 

0% 0.0 

0% 0.0 

3.2 

13.6 

100% 2.0 

100% 14.5 

0% 0.0 

0% 0.0 

16.5 

100% 9.0 

0% 0.0 

0% 0.0 

0% 0.0 

0% 0.0 

9.0 

25.5 
--

Percent 
ofTotal 

Subreach 
Inventory 

Susceptible to 
Remoblllzation 

20% 

22% 

6% 

0% 

48% 

1% 

7% 

6% 

1% 

0% 

0% 

15% 
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5% 
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TABLE 3.3-10 

REACH P-4 PLUTONIUM ANALYSES 

Median 
Sample Sample Particle 

Geomorphic Location Depth Depth Sediment Sampling Sample Pu·238 Pu-239,240 Size Soil 
Unit ID (in.) (em) Facies Event ID (pCVg) (pCi/g) Class• Textureb Notes 

P-4 West 

c1 PU-0089 0-2 0-5 Channel 3 04PU·97-0021 0.03 (U)0 0.27 cs gs 

c4a PU-0048 0-4 0-10 Channel 2 04PU-96·0236 0.011 (U) 2.4 cs s 

c4a PU-0055 0-3 0-8 Channel 2 04PU-96-0237 0.027 (J)d 1.6 cs s 

c4a PU-0083 0-12 0-30 Channel 3 04PU-97-0007 0.02 (U) 1.2 cs s 

20-43 50-110 Channel 3 04PU-97-0008 0.02 (U) 1.26 cs s 

51-67 130-170 Channel 3 04PU-97-0009 0 (U) 1.58 cs gs c6 age sediment? 

71-82.5 180-210 Channel 4 04PU-97-0121 0.06 (U) 1.05 cs s c6 age sediment? 

c4b PU-0047 0-4.5 0-11 Overbank 2 04PU-96-0234 0.048 (J) 5.9 fs si 

5-14 13-36 Channel 2 04PU-96-0235 0.083 (J) 8.5 cs s 

c4b PU-0049 0-7 0-18 Overbank 2 04PU·96-0238 0.045 (J) 7.4 fs Is 

7-15 18-38 Channel 2 04PU-96-0239 0.079 (J) 5.5 cs s 

c4b PU-0087 0-3 0-8 Overbank 3 04PU-97-0016 0.02 (U) 7.22 csi I 

6-12 15-30 Channel 3 04PU-97·0017 0 (U) 3.18 cs s 

c4b PU-0088 16-31 40-80 Channel 3 04PU-97-0018 0 (U) 2.94 cs gs 

35-51 90-130 Channel 3 04PU-97-0019 0.02 (U) 2.45 vcs gs c6 ago sediment? 

55-71 140-180 Channel 3 04PU·97 -0020 0.07 (U) 3.15 VCS gs c6 age sediment? 

75-90.5 190-230 Channel 4 04PU-97·0122 0 (U) 2.98 cs s c6 age sediment? 

c5 PU-0037 0-1.5 0-4 Overbank 1 04PU-96-0030 0.038 4.233 vfs sl Full-suite sample 

c5 PU-0039 0-3 0-8 Channel 1 04PU·96-0032 0.021 4.746 cs s Full-suite sample 

c5 PU-0046 0-3 0-8 Channel 2 04PU-96-0233 0.064 (J) 16 cs s 

cs PU-0090 0-3 0-8 Overbank 3 04PU-97 ·0022 0.08 (U) 3.71 vfs gi 

4-13 10-33 Channel 3 04PU-97-0023 0.17 (J) 4.56 cs s 

a. vcs = very coarse sand, cs = coarse sand, fs = fine sand, vfs =very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

c. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
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Sample Sample 
Geomorphic Location Depth Depth 

Unit ID (ln.) (em) 

P-4 West 

c5 PU-0091 1Q-15 25-38 

16-23 41-58 

23-27 58-69 

34-44 86-112 

48-57 122-145 

48-57 122-145 

58-70 147-178 

73-88.5 185-225 

c6 PU-0040 Q-3 Q-8 

c6 PU-0045 Q-8 0-20 

0-8 Q-20 

1Q-18 25-45 

c6 PU-0051 16-30 4Q-75 

c6 PU-0085 Q-6 Q-15 

1Q-16 25-40 

c6 PU-0092 0-3 Q-8 

6-16 15-41 

c6 PU-0093 0-6 Q-15 

6-10 15-25 

Sediment 
Facies 

Overbank 

Channel? 

Channel? 

Channel 

Overbank 

Overbank 

Channel 

Channel 

Overbank 

Overbank 

Overbank 

Channel 

Channel 

Overbank 

Channel 

Overbank 

Channel 

Overbank 

Overbank 

TABLE 3.3-10 (continued) 

REACH P-4 PLUTONIUM ANALYSES 

Sampling Sample Pu·238 
Event ID (pCi/g) 

3 04PU·97·0024 0.08 (J)C 

3 04PU-97-0025 0.05 (U)d 

3 04PU-97-0026 0.07 (U) 

3 04PU-97-0027 0.02 (U) 

3 04PU-97-0028 0.1 (U) 

3 04PU-97·0029 0 (U) 

3 04PU-97-0030 0.03 (U) 

4 04PU-97-0124 0.1 (U) 

1 04PU·96-0033 0.075 

2 04PU·96·0231 0.13 

3 04PU·97·0005 0.1 (U) 

2 04PU·96-0232 0.017 (U) 

2 04PU-96-0240 0.022 (U) 

3 04PU-97·0011 0.08 (U) 

3 04PU-97-0012 0.08 (U) 

3 04PU-97-0031 0.1 (U) 

3 04PU·97-0032 0.02 (U) 

5 04PU-97-0270 0.084 

3 04PU-97-0033 0.62 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vfs =very fine sand, csl = coarse silt 
b. I= loam, sl =sandy loam, s =sand, g = ~0% gravel 

Median 
Particle 

Pu-239,240 Size Soil 
(pCilg) Class• Textureb Notes 

8.86 vfs gsl Equivalent to c6 
overbank? 

6.82 ms gsl 

12.82 ms s 

0.23 cs s c6 age sediment? 

3.41 fs gsl c6 age overbank 
sediment? 

3.92 NA" NA QA duplicate 

2.56 cs s c6 age sediment? 

0.66 cs gs c6 age sediment? 

11.265 vfs I Full-suite sample 

38 fs sl 

18.47 fs sl Layer resampled for 
limited suite 

2.5 cs s 

0.23 cs s 

10.58 fs sl 

0.28 cs s 

8.52 fs sl 

0.25 cs s 

17.1 vfs sl 

170.5 csi I 

c. J = The analyte was positively Identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitatlon limit or detection limit 
e. NA =not analyzed 
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Sample Sample 
Geomorphic Location Depth Depth 

Unit ID (in.) (em) 

P·4 West 

c6 PU-0093 6-10 15-25 

10-15.5 25-40 

15.5-22 40-56 

22-29.5 56-75 

f1 PU-0038 0-2.5 0-6 

f1 PU-0084 0-5 0-13 

f1 PU-0086 0-3 0-8 

0-3 0-8 

7-11 18-28 

f1a PU-0082 0-6 0-15 

f1a PU-0094 0-4 0-10 

8-11 20-28 

P-4 East 

c1 PU-0095 0-4 0-10 

c1 PU-0096 6-14 15-36 

c1b PU-0034 0-2.5 0-6 

c1b PU-0052 0-1.5 0-4 

c3 PU-0032 28-35 70-90 

c3 PU-0033 10-14 25-35 

20-37 50-95 

Sediment 
Facies 

Overbank 

Channel 

Channel 

Channel 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Channel 

Channel 

Channel 

Overbank 

Channel 

Channel 

TABLE 3.3-10 (continued) 

REACH P-4 PLUTONIUM ANAL VSES 

Sampling Sample Pu-238 (pCi/g) 
Event ID 

5 04PU-97-0269 0.218 

5 04PU-97-0271 -0.01 02 (U)d 

5 04PU-97 ·0272 0.02 (U) 

5 04PU·97·0273 0.0035 (U) 

1 04PU·96·0031 0.01 

3 04PU-97-0010 0.08 (U) 

3 04PU-97·0013 0 (U) 

3 04PU-97·0014 0.08 (U) 

3 04PU-97·0015 0.12 (U) 

3 04PU-97 ·0006 0 (U) 

3 04PU-97·0034 0.1 (U) 

3 04PU-97-0035 0 (U) 

3 04PU-97-0036 0.08 (U) 

3 04PU·97·0037 0.03 (U) 

1 04PU-96·0027 0.003 (U) 

2 04PU-96·0227 0.054 (U) 

1 04PU-96-0025 0.003 (U) 

1 04PU-96-0026 0.005 (U) 

3 04PU-97·0043 0.1 (U) 

a. cs = coarse sand, ms = medium sand, fs = fine sand, vfs = very fine sand, csl = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 

c. NA = not analyzed 

Median 
Particle 

Pu-239,240 Size 
(pCi/g) Class• 

62.8 NA" 

0.516 ms 

0.479 cs 

0.051 cs 

3.416 fs 

4.92 vfs 

5.45 fs 

6.37 NA 

5.48 vfs 

0.5 csi 

0.55 csi 

0.1 (U) csi 

0.59 csi 

3.18 cs 

0.539 cs 

2.1 cs 

1.494 fs 

1.056 cs 

0.93 cs 

d. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantitation limit or detection limit 
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Soil 
Textureb Notes 

NA Layer resampled for 
limited suite 

Is 

s 

s 

Is Full-suite sample 

sl 

sl 

NA QA duplicate 

sl 

I 

I 

sil 

sil 

gs 

s Full-suite sample 

s 

Is Full-suite sample 

s Full-suite sample; black 
sand 

gs 
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Sample Sample 
Geomorphic Location Depth Depth 

Unit ID (in.) (em) 

P-4 East 

c3 PU-0033 43-53 110-135 

43-53 110-135 

59-79 150-200 

71-73 180-185 

c3 PU-0035 0-2 0-5 

c3 PU-0053 0-2 0-5 

c3 PU-0099 5-10 13-25 

c3 PU-0103 0-2 0-5 

f1 PU-0036 0-2 0-5 

f1 PU-0041 0-2.5 0-6 
13-17 33-43 

f1 PU-0097 12-16 30-40 

16-18 40-45 

f1 PU-0098 0-2 0-5 

10-17 20-35 

f1 PU-0100 0-3 0-8 

f1 PU-0101 4-15 10-38 

f1 PU-0102 0-3 0-8 

f2 PU-0042 0-3 0-8 

11-16 28-40 

f2 PU-0044 0-2 0-5 

f2 PU-0054 0-3 0-8 

Sediment 
Facies 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Overbank 

Channel 

Overbank 

Overbank 

Overbank 

TABLE 3.3-10 (continued) 

REACH P-4 PLUTONIUM ANALYSES 

Sampling Sample Pu-238 
Event ID (pCi/g) 

3 04PU-97-0044 0.13 (U)c 

3 04PU-97·0045 0.06 (U) 

3 04PU-97-0046 0.02 (U) 

4 04PU-97·0120 0.02 (U) 

1 04PU-96-0028 0.002 (U) 

2 04PU·96·0228 0.006 (U) 

3 04PU·97·0042 0.08 (U) 

3 04PU-97-0050 0 (U) 

1 04PU-96-0029 0.038 

2 04PU-96-0223 0.009 (U) 

2 04PU-96-0224 0.014 (J)" 

Overbank· 3 04PU-97·0038 0.15 (U) 

Overbank 3 04PU-97-0039 0.22 (J) 

Overbank 3 04PU-97·0040 0.27 (J) 

Channel 3 04PU-97 -0041 0.12 (U) 

Overbank 3 04PU-97-0047 0.03 (U) 

Overbank 3 04PU-97·0048 0.04 (U) 

Overbank 3 04PU-97-0049 0.08 (U) 

Overbank 2 04PU-96-0225 0.022 (J) 

Channel 2 04PU-96-0226 0.002 (U) 

Overbank 2 04PU·96·0230 0.035 (J) 

Overbank 2 04PU-96-0229 0.019 (U) 

a. cs =coarse sand. ms = medium sand, Is= fine sand, csi =coarse silt 

b. I= loam, sl =sandy loam, Is= loamy sand, s =sand, sil =silt loam, g = ~0% gravel 

Median 
Particle 

Pu-239,240 Size 
(pCi/g) Class• 

4.42 cs 

6.58 NAd 

1.29 cs 

0.6 cs 

0.759 cs 

2.3 cs 

3.53 csi 

0.72 cs 

6.214 csi 

0.25 fs 

0.038 (J) ms 

9.24 csi 

18.65 csi 

8.53 csi 

0.12 cs 

4.73 csi 

7.94 csi 

5.22 csi 

0.15 fs 

0.024 (J) cs 

0.069 (J) ms 

0.16 fs 

c. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit 

d. NA = not analyzed 

Soil 
Texture0 Notes 

gs c4b+c5 age sediment? 

NA QA duplicate 

s c6 age sediment? 

gs Resampled part of layer 

s Full-suite sample 

s 

gl 

s 

sl Full-suite sample 

sl Near background? 

Is Background? 

sil 

sil 

sil 

s c3 age sediment? 

sil 

I 

sil 

sl Near background? 

s Background? 

Is Background? 

sl Near background? 

e. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 
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Analytical Results and Data Review 
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Figure 3.3-13. Depth variations in plutonium-239,240 concentration at sample sites in the c6 unit 
in reach P-4 West. 
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Section 3.0 Analytical Results and Data Review 

TABLE 3.3-11 

SUMMARY OF BINNED PLUTONIUM ANALYSES IN REACH P-4 

Geomorphic Unit Median Median 
and Summary Pu·238 Pu-239,240 Particle Size Particle Size Soil Pu-2391238 

Sediment Facies Statistic (pCilg) (pCi/g) (mm) Class• Textureb ratio 

young channel average 0.031 1.317 0.637 cs s 43 
deposits std. dev. 0.037 0.892 
(c1, c1b, c3, c4a, maximum 0.120 3.180 
and f1) 

minimum 0.000 0.120 

median 0.020 1.128 

n 14 14 

older channel average 0.067 6.949 0.619 cs s 104 
deposits std. dev. 0.054 4.322 
(c4b, c5, and maximum 0.170 16.000 
some c3) 

minimum 0.000 2.940 

median 0.067 5.123 

n 10 10 
oldest channel average 0.030 1.266 0.795 cs s 43 
deposits std. dev. 0.031 1.108 
(c6 and some c3, maximum 0.100 3.150 
c4a,c5) 

minimum -0.010 0.051 

median 0.020 0.855 

n 16 16 

young overbank average 0.075 5.993 0.062 csi I 80 
deposits std. dev. 0.072 3.792 
(c1, c1b, c3, c4b, maximum 0.270 18.650 
c5, and f1) 

minimum 0.000 0.590 

median 0.048 5.450 

n 19 19 
old overbank average 0.167 37.832 0.106 vfs sl 227 
deposits std. dev. 0.201 59.411 
( c6 and some c5) maximum 0.620 170.500 

minimum 0.075 8.520 

median 0.084 11.265 

n 7 7 
f1 a overbank average 0.033 0.383 0.043 csi I 12 

std. dev. 0.058 0.247 
maximum 0.100 0.550 
minimum 0.000 0.100 
median 0.000 0.500 

n 3 3 
near background average 0.017 0.115 0.278 ms Is 7 
(f2 and some f1) std. dev. 0.011 0.087 

maximum 0.035 0.250 

minimum 0.002 0.024 

median 0.017 0.110 

n 6 6 

a. cs = coarse sand, ms = medium sand, vfs = very fine sand, csi = coarse silt 

b. I= loam, sl =sandy loam, Is= loamy sand, s =sand 
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Analytical Results and Data Review Section 3.0 

Plutonium concentrations in the coarse-grained channel facies sediment in P-4 are generally less than in 
associated overbank sediment, with the highest analysis of 16 pCilg obtained from the cS unit in P-4 West 
(sample location PU-0046) from an area close to the c6 locations with up to 170 pCilg. All channel facies 
samples exceeding 3.2 pCilg were collected from the cS and c4b units in P-4 West and a subsurface 
layer in the c3 unit in P-4 East that is inferred to represent sediment of similar age (Table 3.3-10). Several 
subsurface samples from the c4b and cS units are interpreted to represent sediment equivalent in age to 
the older c6 unit (Figures 3.3-14 and 3.3-15), and these samples are grouped with the c6 channel facies 
sediment. Averages and medians from this subset of the P-4 channel facies samples are 6.9 and 5.1 
pCilg (Table 3.3-11). 

Plutonium concentrations are relatively low in the younger channel facies samples from reach P-4 (c1, c3, 
and c4a channel facies samples, and in a single f1 channel facies sample closely related to the c3 unit in 
P-4 East). Averages and medians tor this combined data set are 1.3 and 1.1 pCilg (Table 3.3-11 ). Note 
that several subsurface samples from the c3 and c4a units are interpreted to represent sediment 
equivalent in age to the older c6 unit (Figures 3.3-16 and 3.3-17), and these samples are grouped with 
the c6 channel facies sediment. 

Samples from the channel facies of the c6 unit in P-4 and some subsurface samples from c3, c4a, c4b, 
and c5 that have similar plutonium concentrations and inferred age probably represent a combination of 
early post-1942 sediment and pre-1943 sediment. Field observations and analytical data indicate that 
pre-1943 sediment in many deposits near the post-1942 channel contain plutonium above the 
background value (Figures 3.3-14 to 3.3-17), and the most likely source of this plutonium is the vertical 
translocation of particles, such as clay, which have adsorbed plutonium. Because there is no reliable way 
to distinguish these pre-1943 and post-1942 sediments and because tor purposes of calculating 
plutonium inventories and evaluating potential risk the age of the sediment is not important, these 
samples are combined into one bin. Averages and medians for this combined data set are 1.3 and 0.9 
pCVg (Table 3.3-11), similar to concentrations in the younger channel facies sediments. 

3.3.5.2 Age and Particle Size Relations 

Clear age trends are apparent in the plutonium data from reach P-4. Within the channel facies sediment, 
the highest plutonium concentrations are found in samples from the c5 unit in an area that was along or 
near the main channel in 1954, but which was abandoned by 1960 (Figure 2.3-21 ). It is notable that the 
wettest August since 1942 occurred in 1952, and it is possible that the distinctive c5 sand deposits were 
produced in one or more floods in 1952. Similar plutonium concentrations are found in the upper 
sediments of the c4b unit in areas occupied by the main channel after 1954 but abandoned by 1965. 
Sediments from units dating from 1965 to present (c4a, c3, c1 b, and c1) yield lower concentrations of 
plutonium, and no trends are apparent during the last 30 years. 

Figure 3.3-18 shows data on channel facies sediment from P-4 whose age is fairly well constrained from 
an examination of historical aerial photographs, along with data from active channel samples dating back 
to 1970 obtained from other projects in P-4 (e.g., LANL 1981, 6059) or from the environmental 
surveillance sample station at state road NM 502 east of P-4. Figure 3.3-18 shows that the peak 
plutonium concentrations in reach P-4 were probably attained within 1 0 years of the initial releases from 
T A-45 and that concentrations dropped rapidly after effluent releases ceased in 1964. 
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Section 3.0 Analytical Results and Data Review 

Location IDs PU-0039 and PU-0091 (plus PU-0046 and PU-0090) 
0.0 --t' Location PU..()()3~ Location l-1 S--C" c5 sand lot>e---earty 1950s? 04PU·96..()()32 

:--co 04PU·96-0233 PU-0046 
?I~ (coarse sand) 

04PU·97..()()23 
Location I 
PU..()()90 overbank deposij-{very fine sand) 04PU·97..()()24 

I 
.. 

fine-grained channel deposits 
- late 1940s? 04PU-97..()()25 

I .. .. (medium sand) 04PU-97..()()26 .. (cS channel facies?) 

0.5 

:.:cc-
coarse sand wijh quartzije ciasts ·~:: c 

2.0 

~ 
5go mid 1940s? 
?3c (c6 channel facies?) 04PU-97..()()27 
:;~g 

overbank deposit I l- QA duplicate 
mid 1940s? 04PU-97..()()28 

(line sand) 04PU-97 -Q029 

-

I 
:>C,: 

channel deposijs wijh no observed quartzije :::c: 
-C~ 

04PU·97..()()30 CCC· clasts 
oc 

pre-1943 channel deposijs with :Cccc£ 
~ c' translocated Pu? 

-I 

:c.:? 
(coarse sand, gravelly) c_~§ 

:::::c:. (c6 channel facies?) 
:::c:::. 04PU-97-0124 
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F3.3-14/ PUEBLO CANYON REACH RPT /111198 

Figure 3.3-14. Depth variations in plutonium-239,240 concentration at sample sites in the c5 unit 
in reach P-4 West. 

Location IDs PU-0049 and PU-0088 (plus PU-0047 and PU-0087) 
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Figure 3.3-15. Depth variations in plutonium-239,240 concentration at sample sites in the c4b unit 
in reach P-4 West. 
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Analytical Results and Data Review Section 3.0 
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Figure 3.3-16. Depth variations in plutonium-239,240 concentration at sample sites in the c4b unit 
in reach P-4 West. 
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Figure 3.3-17. Depth variations in plutonium-239,240 concentration at sample sites in the c3 unit 
in reach P-4 East. 
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Figure 3.3-18. Relation of plutonium-239,240 concentration to age from channel facies sediment 
samples collected in reach P-4 and from the environmental surveillance station 
in Pueblo Canyon at state road NM 502. 
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Analytical Results and Data Review Section 3.0 

Sediment samples in P-4 show the same general increases in plutonium concentration with decreases in 
particle size that are seen in P-1 East and P-2 West (Figure 83-4). These relationships hold for both the 
relatively old sediments (c4b and c5 channel facies sediment and related c6 overbank facies sediment) 
and for the younger sediments (c1, c3, and c4a channel facies and f1 overbank facies). 

3.3.5.3 Plutonium Inventory 

Reach P-4 has the largest estimated inventory of plutonium-239,240 in any of the Pueblo Canyon 
reaches, associated with a combination of exceptionally large volumes of post-1942 sediment and higher 
plutonium concentrations than in the closest upstream reaches (P-3 and P-2 East). Total estimated 
plutonium in P-4 West, 305 mCilkm, is approximately twice that in P-4 East, 149 mCi/km, because of the 
large volumes of sediment dating from the mid-1940s to the mid-1960s. Most of the estimated 
plutonium-239,240 inventory in reach P-4 is associated with channel facies sediment, 69% in P-4 West 
and 70% in P-4 East (Table 3.3-12), more than in any upstream reach. Most of the plutonium estimated to 
be stored in P-4 West is divided between c6 (26%), c5 (23%), c4a (22%), and c4b (20%). In P-4 East the 
most important unit is c3, with an estimated 61% of the total inventory. In both subreaches less than 25% 
of the plutonium is stored in sites considered to be potentially subject to remobilization, with most 
plutonium residing in areas presently removed from the active channel. 

Uncertainties in the estimates of plutonium inventory in reach P-4 are believed to be relatively high as 
compared with other Pueblo Canyon reaches. These uncertainties are in part related to the difficulty in 
determining the average thickness of plutonium-bearing sediment beneath the extensive channel units 
and in part to the vertical variations in plutonium concentration related to age variations within these 
deposits. Translocation of plutonium associated with organic colloids and/or clay particles by subsurface 
water may be widespread (Section 3.3.5.1), resulting in above-background levels of plutonium in large 
volumes of pre-1943 channel sediment. The high variability in plutonium concentration among samples 
collected from the oldest channel and overbank deposits also contributes to uncertainties in total 
plutonium inventory. 
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Sediment 
Facies 

P-4 West 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Channel 

Subtotal 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Overbank 

Geomorphic 
Unit 

c1,1b 

c2a,b,c 

c3 

c4a 

c4a 

c4a 

c4b 

c4b 

c5 

c5 

c6 

c1,1b 

c2a,b,c 

c3 

c4a 

c4b 

c5 

Estimated 
Average 

Area Thickness 
Section (m~ (m) 

Lower 3505 0.45 

Lower 6123 0.45 

Lower 276 0.45 

Upper 8064 1.1 
channel 

Middle 8064 0.2 
channel 

Lower 8064 1.1 
channel 

Upper 3791 0.9 
channel 

Lower 3791 1.5 
channel 

Upper 4296 0.9 
channel 

Lower 4296 1.5 
channel 

Lower 4897 0.8 

55167 

Upper 3505 0.05 

Upper 6123 0.05 

Upper 276 0.05 

Upper 8064 0.05 

Upper 3791 0.1 

Upper 4296 0.1 

TABLE 3.3-12 

ESTIMATED PLUTONIUM INVENTORY IN REACH P-4 

Estimated 
Average Estimated Percent 

Estimated Estimated Estimated Pu-239,240 Pu-239,240 of Total 
Volume Fraction Density Concentration Inventory Subreach 

(m') <2mm (glcm') (pCI/g) (mCij Inventory 

1577 0.8 1.23 1.32 2.0 1% 

2755 0.8 1.23 1.32 3.6 2% 

124 0.8 1.23 1.32 0.2 0% 

8871 0.8 1.23 1.32 11.5 7% 

1613 0.8 1.23 6.95 11.0 7% 

8871 0.8 1.23 1.27 11.1 7% 

3412 0.8 1.23 6.95 23.3 15% 

5686 0.8 1.23 1.27 7.1 4% 

3866 0.8 1.23 6.95 26.4 17% 

6443 0.8 1.23 1.27 8.1 5% 

3918 0.8 1.23 1.27 4.9 3% 

47136 109.3 69% 

175 0.85 1.04 5.99 0.9 1% 

306 0.85 1.04 5.99 1.6 1% 

14 0.85 1.04 5.99 0.1 0% 

403 0.85 1.04 5.99 2.1 1% 

379 0.85 1.04 5.99 2.0 1% 

430 0.85 1.04 5.99 2.3 1% 
---'------ ----

Estimated 
Percent Inventory 

Potentially Most 
Susceptible Susceptible to 

to Remoblllzatlon 
Remoblllzatlon (mCI) 

100% 2.0 

100% 3.6 

100% 0.2 

10% 1.2 

10% 1.1 

10% 1.1 

10% 2.3 

10% 0.7 

10% 2.6 

10% 0.8 

10% 0.5 

16.1 

100% 0.9 

100% 1.6 

100% 0.1 

10% 0.2 

10% 0.2 

10% 0.2 

Percent 
of Total 

Subresch 
Inventory 

Susceptible to 
Remoblllzatlon 

1% 

2% 

0% 

1% 

1% 

1% 

1% 

0% 

2% 

1% 

0% 

10% 

1% 

1% 

0% 

0% 

0% 

0% 
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Sediment Geomorphic 
Facies Unit 

P-4 West 

Overbank c6 

Overbank f1 

Overbank f1a 

Overbank f2 

Subtotal 

Total 

P-4 East 

Channel c1,1b 

Channel c2a,b,c 

Channel c3 

Channel c3 

Channel c3 

Channel f1 

Subtotal 

Overbank c1,1b 

Overbank c2a,b,c 

Overbank c3 

Overbank f1 

Overbank f2 

Subtotal 

Total 

Estimated 
Average 

Area Thickness 
Section (m~ (m) 

Upper 4897 0.2 

All 12862 0.05 

All 5744 0.15 

All 5220 0.01 

Lower 14154 0.45 

Lower 1357 0.45 

Upper 13159 1 
channel 

Middle 13159 0.2 
channel 

Lower 13159 1 
channel 

Lower 31570 0.05 

Upper 14154 0.05 

Upper 1357 0.05 

Upper 13159 0.05 

Upper 31570 0.1 

Upper 15038 0.01 

TABLE 3.3-12 (continued) 

ESTIMATED PLUTONIUM INVENTORY IN REACH P-4 

Estimated 
Average Estimated Percent 

Estimated Estimated Estimated Pu-239,240 Pu-239,240 of Total 
Volume Fraction Density Concentration Inventory Subreach 

(m') <2mm (glcm') (pCI/g) (mCI) Inventory 

979 0.93 1.04 37.83 35.8 23% 

643 0.94 1.04 5.99 3.8 2% 

862 0.91 1.04 0.38 0.3 0% 

52 0.94 1.04 5.99 0.3 0% 

4243 49.3 31% 

51379 158.5 100% 

6369 0.8 1.23 1.32 8.3 9% 

611 0.8 1.23 1.32 0.8 1% 

13159 0.8 1.23 1.32 17.1 19% 

2632 o.a· 1.23 6.95 18.0 20% 

13159 0.8 1.23 1.27 16.4 18% 

1579 0.8 1.23 1.32 2.1 2% 

37508 62.7 70% 

708 0.85 1.04 5.99 3.7 4% 

68 0.85 1.04 5.99 0.4 0% 

658 0.85 1.04 5.99 3.5 4% 

3157 0.94 1.04 5.99 18.5 21% 

150 0.94 1.04 5.99 0.9 1% 

4741 27.0 30% 

42249 89.6 100% 

Estimated 
Percent Inventory 

Potentially Most 
Susceptible Susceptible to 

to Remoblllzatlon 
Remoblllzatlon (mCI) 

10% 3.6 

10% 0.4 

0% 0.0 

0% 0.0 

7.2 

23.4 

100% 8.3 

100% 0.8 

10% 1.7 

_, 
10% 1.8 

10% 1.6 

10% 0.2 

14.4 

100% 3.7 

100% 0.4 

10% 0.3 

10% 1.8 

0% 0.0 

6.3 

20.7 

-

Percent 
ofTotal 

Subreach 
Inventory , 

Susceptible to ' 
Remoblllzatlon 

2% 

0% 

0% 

0% 

5% 

15% 

9% 

1% 

2% 

2% 

2% 

0% 

16% 

4% 

0% 

0% 

2% 

0% 

7% 

23% 
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Section 4.0 Revised Conceptual Model 

4.0 REVISED CONCEPTUAL MODEL 

A key part of the technical approach for the evaluation of contamination in Pueblo Canyon sediments, 
as presented in Chapter 5 of the work plan (LANL 1995, 50290), involved the collection of data to test 
hypotheses concerning the nature, distribution, and transport of contaminants associated with 
sediment. These hypotheses comprise components of a preliminary conceptual model and were 
developed based on results of prior investigations in Pueblo Canyon and elsewhere, as discussed in 
Section 4.2 of the work plan. Because of the significant length of canyon floor affected by the transport 
and deposition of contaminated sediments and because of the complexity of sediment transport 
processes that have been operating since 1942, the validation and refinement of this conceptual model 
is necessary to perform a defensible quantitative evaluation of risk in the sampled reaches, to 
qualitatively evaluate risk in intervening unsampled areas, and to evaluate the future redistribution of 
contaminants and associated impacts. 

This section presents the current conceptual model of contamination in Pueblo Canyon sediments, 
which has been revised and refined from the preliminary conceptual model presented in Section 4.2 of 
the work plan (LANL 1995, 50290} based on the results of the investigations in reaches P-1, P-2, P-3, 
and P-4 as discussed in Sections 2 and 3 of this report. This conceptual model includes discussions of 
the general nature and extent of contamination within the sediments, controlling factors for present-day 
contaminant distribution and variations in contaminant levels, geomorphic processes that redistribute 
these contaminants, and inferences about the fate and future transport of these contaminants. 

4.1 Nature and Extent of Contamination 

4.1.1 Analytes above BackgrouJ!d Values 

A series of analytes are present within the sediments in Pueblo Canyon at levels above background 
values and are considered to be chemicals of potential concern (COPCs), as discussed in Section 3.2 
and summarized in Table 4.1-1. The most significant contaminants are radionuclides that can be 
associated with releases from former Technical Area (T A) -45 into Acid Canyon. Americium-241; 
cesium-137; plutonium-238; plutonium-239,240; strontium-90, and tritium were all identified as COPCs 
in this investigation. Uranium-234, uranium-235, and uranium-238 have also been reported above 
background values in Acid Canyon in prior investigations (LANL 1981, 6059; LANL 1996, 54468), but 
these analytes were not detected above background values in this investigation; their low levels are 
inferred to record a combination of the limited size of the initial releases and dilution with other sediment 
in Acid and Pueblo Canyons. 
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TABLE 4.1-1 

SUMMARY OF PUEBLO CANYON COPCs 

COPC Background Value Sub reach Geomorphic Unit and 
and or Estimated Maximum with Sediment Facies with 

Units Quantitation Limit Result" Maximum Result" Maximum Result• 

Radionuclides (pCi/g) 

Americium-241 0.04 10.671 P-1 East c2b, overbank 

Cesium-137 0.90 1.53 P-1 East f1, overbank 

Plutonium-238 0.006 2.078 P-1 East c2b, overbank 

Plutonium-239,240 0.068 502.01 P-1 East c2b, overbank 

Strontium-90 1.03 1.4 P-1 East f1, overbank 

Tritium 0.093 1.21 P-1 East c2b, overbank 

Inorganic Chemicals (mglkg) 

Antimony 0.83 [4.9] [P-1 and P-4] [Varied] 

Cadmium 0.4 0.92 P-1 East c2b, overbank 

Copper 11.2 31.5 P-2 West c2, overbank 

Lead 19.7 77.3 P-1 East c2b, overbank 

Mercury 0.1 0.65 P-1 East c2b, overbank 

Selenium 0.3 0.98 [1.1] P-2 West [P-1] c2b, overbank 

Silver 1.0 1.7 P-1 West c2, overbank 

Zinc 60.2 113 P-1 East c2b, overbank 

Organic Chemicals (mglkg) 

Aroclor-1254 0.033 0.238 P-1 East c2b, overbank 

Aroclor-1260 0.033 0.117 P-1 East c2b, overbank 

Aldrin 0.033 0.00211 P-1 East c2, overbank 

B-BHC 0.033 0.00197 [0.0023] P-1 East[P-3 W] c2b, overbank 

a-Chlordane 0.0165 0.00497 P-1 East c2b, overbank 

y-Chlordane 0.0165 0.00211 [0.0023] Acid Cyn [P-3 W] c1, channel 

a. Values in brackets indicate that the maximum result Is reported as a nondetect. 

b. PCWWTP = Pueblo Canyon Wastewater Treatment Plant 

c. nps = nonpolnt sources 
---------- - -- ----------------------------

---

Inferred 
Source(s) 

TA-45 

Fallout(+ TA-45?) 

TA-45 

TA-45 

TA-45 (+fallout) 

TA-45 

Possibly background 

PCWWTPb + T A-45 (?) 

Possibly many sources 

PCWWTP + T A-45 + npsc (?) 

PCWWTP + TA-45 (?) 

Unknown (multiple sources? background?) 

PCWWTP + T A-45 (?) 

PCWWTP + T A-45 (?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 
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COPC Background Value 
and or Estimated 

Units Quantitation Limit 

Organic Chemicals (mg/kg) 

4,4'-DDT 0.033 

Acenaphthene 0.33 

Acenaphthylene 0.33 

Anthracene 0.33 

Benz(a)anthracene 0.33 

Benzo(a)pyrene 0.33 

Benzo(b )fluoranthene 0.33 

Benzo(g,h,i)perylene 0.33 

Benzo(k)fluoranthene 0.33 

Benzoic acid 0.33 

Bis(2-ethyihexyl)phthalate 0.33 

Carbazole 0.33 

Chrysene 0.33 

Di-n-octylphthalate 0.33 

Dibenz(a,h)anthracene 0.33 

Dibenzofuran 0.33 

Fluoranthene 0.33 

Fluorene 0.33 

lndeno(1 ,2,3-cd)pyrene 0.33 

2-Methylnaphthalene 0.33 

Naphthalene 0.33 

Phenanthrene 0.33 

Pyrena 0.33 

TABLE 4.1-1 (continued) 

SUMMARY OF PUEBLO CANYON COPCs 

Sub reach Geomorphic Unit and 
Maximum with Sediment Facies with 
Result" Maximum Result" Maximum Result" 

0.00599 Acid Cyn c1, channel 

0.219 [0.344] P-4 West [P-4 W] c5, channel 

0.44 P-1 East c2b, overbank 

0.369 P-4 West c5, channel 

1.0 P-1 East c2b, overbank 

1.7 P-1 East c2b, overbank 

2.5 P-1 East c2b, overbank 

0.86 P-1 East c2b, overbank 

0.95 P-1 East c2b, overbank 

0.75 [3.3] Acid Cyn [P-1 E] c1, channel 

2.8 P-1 West c2, overbank 

0.18 [0.34] P-1 East [P-1 E] c2b, overbank 

1.2 P-1 East c2b, overbank 

0.094 [0.66] P-4 West [P-1 E] f1, overbank 

0.28 [0.66] P-1 East c2b, overbank 

0.18 [0.344] P-4 West [P-4 W] c5, channel 

1.9 P-1 East c2b, overbank 

0.294 [0.344] P-4 West [P-4 W] c5, channel 

0.88 P-1 East c2b, overbank 

0.167 [0.66] P-4 West [P-1 E] c5, channel 

0.374 P-4 West c5, channel 

1.505 P-4 West c5, channel 

2.2 P-1 East c2b, overbank 

a. Values In brackets Indicate that the maximum result Is reported as a nondetect. 

b. nps = nonpoint sources 
----

Inferred 
Source(s) 

Unknown (multiple sources? npsb?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?). 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) i 
Unknown (multiple sources? nps?) 

Unknown (multiple sources? nps?) ' 
I 

~ 
("') ..... cs· 
;::s 

~ 
c 

~ 
(':> 
-.::: 
c;;· 
~ 
~ 
;::s 
("') 

~ .... 
;::: 
$::) -
~ 
f} -



Revised Conceptual Model Section 4.0 

Americium-241 and plutonium-238 are generally well correlated with plutonium-239,240 in Pueblo 
Canyon sediment samples, indicating that they are collocated and hence share similar histories of release 
and subsequent transport. However, both americium-241 and plutonium-238 occur at relatively low 
concentrations compared with plutonium-239,240 (averaging approximately 2.6% and 0.5% of the 
plutonium-239,240 values, respectively). A correlation of tritium with plutonium-239,240 may also exist, 
but this apparent correlation is controlled by collocation of the highest tritium value and the highest 
plutonium-239,240 value and may not be reliable. Cesium-137 and strontium-90 were both found above 
background values in a single sample from fine-grained f1 sediments in P-1 with relatively low 
concentrations of plutonium-239,240. These radionuclides may be correlated with each other but are not 
correlated with plutonium-239,240 and the other radionuclide COPCs. The lack of correlation of 
cesium-137 with plutonium-239,240 and its low concentrations in Pueblo Canyon sediments suggests 
that total releases of cesium-137 from TA-45 were small and that cesium-137 in Pueblo Canyon is 
dominantly derived from worldwide fallout. The low levels of cesium-137 in Pueblo Canyon sediments, as 
represented by a small but statistically significant concentration shift, and the lack of correlation of cesium 
and plutonium are consistent with results of previous investigations (Nyhan et al. 1982, 7164). 
Strontium-SO in reach P-1 displays a statistical shift from background that is less than 50% of the 
background value (or less than 0.5 pCilg). This small but statistically significant shift indicates 
recognizable releases from T A-45, although total releases were apparently small. 

Inorganic chemicals identified as COPCs in this investigation include antimony, cadmium, copper, lead, 
mercury, selenium, silver, and zinc (Table 4.1-1). Most detected concentrations of these metals are less 
than background values, indicating that contaminant releases were relatively small. Five of the inorganic 
COPCs (cadmium, lead, mercury, silver, and zinc) appear to have primary sources in the upper Pueblo 
Canyon watershed and to have their highest concentrations in reach P-1. Relative to background values, 
the most significant inorganic COPCs are mercury and lead, at roughly seven times and four times 
background values, respectively. These metals are apparently not collocated with plutonium-239,240 and 
may have been derived from a variety of sources in Acid Canyon and upper Pueblo Canyon, including the 
Pueblo Canyon Wastewater Treatment Plant (WWTP), TA-45, and perhaps non-Laboratory sources in 
the Los Alamos townsite. 

The origin and distribution of the other inorganic COPCs in Pueblo Canyon sediments (antimony, copper, 
and selenium) are not certain. Antimony was retained as a COPC solely because detection limits for 
some samples are above background values, but the lack of any detected antimony results suggests that 
antimony was not released into Pueblo Canyon. Copper has a few results above the background value, 
but no pattern is discernible in its physical distribution; the copper in Pueblo Canyon sediments may be 
derived from a variety of sources. Selenium has a series of detected sample results and nondetect values 
above the background value, but these are all close to the background value, and the selenium results 
may not represent actual contaminant releases. 

Twenty-nine organic chemicals were identified as COPCs in this investigation (Table 4.1-1), as discussed 
in Section 3, but reported concentrations for all these analyses are relatively low, and their origin and 
distribution in Pueblo Canyon sediments are uncertain. The frequency of detects is highest in reach P-1, 
and most of the maximum detected sample results for these inorganic COPCs were obtained from P-1, 
suggesting sources in the upper watershed; however, these analytes are often not collocated with 
radionuclide or inorganic COPCs, suggesting different sources for the different suites of COPCs. There 
may be partial collocation of some subsets of the inorganic COPCs because the maximum detected 
values for 11 of these COPCs were obtained from one sediment sample from P-1 East, and the maximum 
detected values for 8 of these COPCs were obtained from one sediment sample from P-4 West. 
However, the data set for the inorganic COPCs is small, limiting confidence in any inferences about their 
distribution. 
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Section 4.0 Revised Conceptual Model 

4.1.2 Horizontal and Vertical Extent 

The horizontal and vertical extent of contaminated sediments in Pueblo Canyon have been defined largely 
through geomorphic mapping, which identified the probable distribution of post-1942 sediment; analytical 
results from sediment samples were used to confirm and refine the mapping during the phased field 
investigations. Plutonium-239,240 and other contaminants have been distributed by floods along the full 
length of Pueblo Canyon downstream from Acid Canyon, a stream distance of more than 10 km, and have 
been distributed laterally from several meters to more than 100m away from the present stream channel. 
The lateral distribution varies considerably depending on the local morphology of the canyon floor, and the 
width of the area affected by post-1942 floods generally increases downstream (Figures 4.1-1 and 4.1-2). 
The area inundated by post-1942 floods and containing sediment with plutonium-239,240 above the 
background value of 0.068 pCVg averages approximately 12m wide in reach P-1, 22 to 52 m wide in 
reaches P-2 and P-3, and 95 to 1 00 m wide in reach P-4. The combined width of all channel units in a 
reach is typically greater that the width of floodplain units, although both show similar increases between 
P-1 and P-4 (Figure 4.1-1 ). 

The vertical extent of contamination in Pueblo Canyon sediments ranges from depths of less than 5 em to 
at least 4 m. The thinnest layers of contaminated sediment occur on floodplains that were probably only 
briefly inundated by one or more floods since 1942. In contrast, areas of active and abandoned post-1942 
channels are commonly underlain by 1 m or more of sediment containing plutonium-239,240 above 
background values. The plutonium in these channel units is probably dominated by plutonium adsorbed 
to sediment particles and deposited by post-1942 floods, thus being restricted to post-1942 sediment, but 
also includes plutonium that has translocated into deeper sediments. Evidence for vertical translocation of 
plutonium is provided by the presence of plutonium above background values in probable pre-1943 
sediment as discussed in Section 3.3, including sediment at a depth of 4 m in core from alluvial well 
PA0-1 in reach P-3 East (Figure 3.3-8). Samples from four deep sections through abandoned channel 
units in reach P-4 also confirmed the presence of plutonium to depths greater than 2m (Figures 3.3-13 to 
3.3-17). The processes controlling the translocation of this plutonium are not fully understood but may 
include plutonium adsorbed to clay-sized particles and/or organic colloids and transported by alluvial 
groundwater originating from wastewater treatment plants within the Pueblo Canyon watershed. 
However, most of the plutonium and the highest concentrations in every geomorphic unit occur within the 
upper 0.5 to 1.5 m of the surface in sediment deposited by post-1942 floods. 

4.2 Variations in Contamination 

The present distribution of plutonium and other COPCs and variations in contaminant concentration in 
Pueblo Canyon sediments are largely controlled by sediment transport processes that have been 
operating during the past 55 years. Thus sediment transport processes also affect spatial variations in 
any present or future risk that may be associated with these contaminants. Key components of the 
preliminary conceptual model that have been confirmed by this investigation include the occurrence of the 
highest concentrations of plutonium in areas closest to the source (reach P-1 East), in relatively fine
grained sediment deposits, and in relatively old sediments (pre-1965). This investigation also confirmed 
previous conclusions that the largest part of the total plutonium inventory in Pueblo Canyon occurs in the 
eastern part of the canyon (reach P-4). However, some results of this investigation reveal more 
complexity in the distribution of plutonium than was proposed in prior investigations, including the 
occurrence of relatively high concentrations of plutonium in some sediment layers in the eastern canyon 
many kilometers from the source and relatively low concentrations in some upstream areas. Variations in 
contaminant concentration as pertains to evaluating risk and understanding important transport processes 
are discussed in the following sections. 
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Figure 4.1-1. Variations in the width of post-1942 channel and floodplain geomorphic units in the 
Pueblo Canyon reaches. 
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Revised Conceptual Model Section 4.0 

4.2.1 Relations to Particle Size Variations 

Variations in particle size characteristics between sediment deposits of similar age have a major influence 
on vertical and horizontal variations in plutonium concentrations in Pueblo Canyon and also have 
important implications for evaluating risk. In every reach, the maximum and average plutonium 
concentrations are higher in the relatively fine-grained overbank facies sediment deposits than in 
associated coarse-grained channel facies sediment deposits, as discussed in Section 3.3. The higher 
plutonium concentrations in overbank facies sediment are also apparent in volume-weighted averages 
that combine data from all units in each reach (Table 4.2-1, Figure 4.2-1). Within sediments of similar age 
in each reach, trends of increasing plutonium concentration with increasing percentages of clay-sized 
particles and/or silt and clay particles are also evident (Section 3.3 and Figures 83-1 to 83-4), which 
explains some of the variation in plutonium concentration within sediments in a reach. The poorest 
relations between plutonium concentration and particle size are present in the reaches with the lowest 
concentrations of plutonium (reaches P-2 East and P-3; Figures 83-2 and 83-3), which may in part be 
due to the mixing of variable amounts of uncontaminated sediment supplied from Kwage Canyon with 
contaminated sediment originating from upstream reaches in Pueblo Canyon. However, in reaches where 
plutonium concentrations are relatively high, particle size trends in plutonium concentration are more 
apparent (reaches P-1 East, P-2 West, and P-4; Figures 83-1, 83-2, and 83-4), including both relatively 
old and relatively young subsets of the samples. Thus the results of this investigation are consistent with 
previous investigations that showed the influence of particle size variations on contaminant 
concentrations (e.g., Nyhan et al. 1976, 11747) and support the collection of data on particle size 
distribution in sediment samples to understand the basis for variations in contamination. Importantly, 
plutonium concentrations in the respirable fraction(< 10 micron size fraction, including fine silt and clay
sized particles) will be higher than those measured in a bulk sediment sample where less than 20% of the 
material is within this size range. The smaller size fractions will also be more likely to adhere to skin and 
potentially be ingested. 

4.2.2 Age Trends 

Clear relations between plutonium concentration and sediment age are present in Pueblo Canyon, and 
the largest variations in contaminant concentration in each reach can be attributed to variations in the age 
of the sampled sediment deposits. The strongest relations between sediment age and plutonium 
concentration were obtained in reach P-4, in part because of the excellent age control for a series of 
geomorphic units that was provided by examination of historic aerial photographs. In reach P-4 the 
channel facies sediment with the highest plutonium concentration is dated to the period between 1942 
and 1965, particularly a large sand deposit (c5 unit in P-4 West) that probably dates to the early 1950s 
(Figure 3.3-18). Notably, the highest plutonium concentration measured east of P-1 East was from a fine
grained overbank facies sediment layer in P-4 West that may also date to this same time period based on 
its close proximity to the location of the main channel in the 1950s. In addition, combined data from this 
investigation and prior investigations demonstrate that plutonium concentrations in active channel sands 
of reach P-4 have been relatively low for the past 30 to 35 years (Figure 3.3-18), and similar or lower 
concentrations can be expected to exist in the future. 
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TABLE4.2·1 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF PUEBLO CANYON REACHES 

Part 1 

Approx. Approx. Approx. Approx. Estimated Volume Estimated Volume Estimated Total Estimated Total Estimated Total 
Stream Distance Length Length of Post·1942 of Post-1942 Pu-239,240 Pu-239,240 Pu-239,240 Inventory, 

Elevation, From Acid Sampled Unsampled Channel Facies Overbank Facies Inventory Inventory Channel Facies 
Upstream Canyon Reach Reach Sediment Sediment (Sampled Reaches) (Unsampled (Sampled Reaches) 

Reach End (ft) (km)" (km) (km) (m3/km) (m3/km) (mCi) Reaches) (mCi)b (mCilkm) 

P-1 West 6950 -0.08 0.08 

P-1 East 6943 0 0.51 3365 3586 42.3 14.7 

P-1 to P-2 6892 0.51 2.69 217.8 

P-2 West 6640 3.2 0.51 12114 5653 40.3 18.6 

P-2 unsampled 6615 3.71 0.78 61.6 

P-2 East 6583 4.49 0.46 38391 8941 17.1 16.1 

P-2 to P-3 6561 4.95 1.46 58.1 

P-3 West 6500 6.41 0.51 28665 5329 21.6 26.7 

P-3 unsampled 6484 6.92 0.45 25.6 

P-3 East 6461 7.37 0.54 53609 15885 38.5 37.8 

P-3 to P-4 6432 7.91 0.40 75.3 

P-4 West 6410 8.31 0.52 90646 8160 158.6 210.2 

P-4 unsampled 6379 8.83 0.33 75.0 

P-4 East 6363 9.16 0.60 62513 7902 89.7 104.5 

P-4 to LA Cyn 6326 9.76 0.73 109.1 

Confluence 6262 10.49 

Total 3.65 6.84 408.1 622.6 

a. Approximate distances from Acid Canyon measured along the stream channel as depleted on 1:1200 scale FIMAD maps with 2-ft contour Intervals 

b. Preliminary estimate of inventory in unsampled reaches assumes either average inventories (mCilkm) of bounding sampled reaches, or same inventory as adjacent reach 
near major tributary junctions. 
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Part2 

Reach 

P-1 West 

P-1 East 

P-1 to P-2 

P-2 West 

P-2 unsampled 

P-2 East 

P-2 to P-3 

P-3 West 

P-3 unsampled 

P-3 East 

P-3 to P-4 

P-4 West 

P-4 unsampled 

P-4 East 

P-4 to LA Cyn 

Confluence 

Total 

TABLE 4.2-1 (continued) 

SUMMARY OF GEOGRAPHIC AND RADIOLOGICAL CHARACTERISTICS OF PUEBLO CANYON REACHES 

Estimated Total Estimated Estimated Average Estimated Average Estimated Estimated 
Pu-239,240 Total Pu-239,240 Pu-239,240 Pu-239,240 Inventory Pu-239,240 Inventory 

Inventory, Overbank Pu-239,240 Concentration in Concentration in Susceptible to Susceptible to 
Facies Inventory Post-1942 Channel Post-1942 Overbank Remobilization Remobilization 

(Sampled Reaches) (Sampled Reaches) Facies Sediment Facies Sediment (Sampled Reaches) (Unsampled 
(mCilkm) (mCI/km) (pCUg) (pCUg) (mCI) Reaches) (mCI) 

68.2 82.9 7.14 20.55 24.3 

130.8 

60.4 79.0 2.51 11.21 25.3 

38.7 

21.1 37.2 0.38 2.55 5.7 

33.2 

15.7 42.4 1.14 3.13 16.9 

18.1 

33.5 71.3 0.85 2.36 25.5 

18.4 

94.8 305.0 2.36 15.21 23.4 

13.1 

45.0 149.5 1.70 5.99 20.7 

25.2 

141.8 252.4 

Estimated 
Pu-239,240 Inventory 

Susceptible to 
Remobilization 

(Sampled Reaches) 
(mCI/km) 

47.6 

49.6 

12.4 

33.1 
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Figure 4.2-1. Estimated average plutonium-239,240 concentration in Pueblo Canyon sediments. 
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Revised Conceptual Model Section 4.0 

Relations between plutonium concentration and sediment age are not as well defined in the other reaches 
in Pueblo Canyon relative to P-4, in part related to less precise age constraints on geomorphic units. 
However, data from P-1, P-2, and P-3 are also consistent with the highest concentrations of plutonium 
occurring relatively early in the post-1942 period and concentrations being stable or declining during the 
past few decades. For example, the highest plutonium concentrations found in Pueblo Canyon occur in a 
subsurface layer in P-1 East that is inferred to be contemporaneous with effluent releases from former 
TA-45 and with the pre-1965 sand deposits in P-4 West (Figure 3.3-1). Similarly, the highest plutonium 
concentration found in reach P-2 is from a subsurface layer in the c2 unit of P-2 West that may date to 
this period, whereas most other c2 sediment in P-2 West has much lower concentrations of plutonium 
and probably postdate the sewer line that was emplaced in the early 1960s (Figures 2.3-8 and 3.3-4). The 
highest plutonium concentration in reach P-3, from an overbank sediment sample from the surface of the 
c4 unit in P-3 West near the location of the main channel in 1954 (Figure 2.3-14 ), is also inferred to date 
from the early post-1942 period. Possible trends of decreasing plutonium concentration over time in the 
c2 overbank sediments of reach P-2 are suggested by vertical changes in plutonium concentration, with 
near surface samples having the lowest concentrations (Figures 3.3-4 and 3.3-5). Decreasing 
concentrations in overbank facies sediment over time are also suggested by differences between 
samples from P-4 that are probably dominated by sediment deposited during the 1970s and samples 
from reach P-3 that are probably dominated by younger sediments from the 1980s and 1990s (an 
average of approximately 6.0 pCVg in P-4 and 1.5 pCVg in P-3). Data from active channel sediments at 
the environmental surveillance sampling station at Acid Weir also suggest a decreasing trend of 
plutonium concentration over time since 1970 (Figure 3.3-3), whereas data from other surveillance 
stations in reaches P-2 West and P-3 suggest relatively low levels being maintained during the past 20 
years in active channel sediments (Figures 3.3-7 and 3.3-12). 

4.2.3 Spatial Trends 

Two key spatial trends in contamination of Pueblo Canyon sediments are part of the preliminary 
conceptual model from the work plan (LANL 1995, 50290) based on the results of prior investigations 
(e.g., LANL 1981, 6059; Graf 1995, 48851; Graf 1996, 55537). First, plutonium concentrations tend to 
decrease downstream from the source at former TA-45 and second, plutonium inventory increases 
downstream from Acid Canyon and is highest in the eastern part of Pueblo Canyon. Although this 
investigation has in part confirmed both of these spatial trends, the data presented in this report also 
show that these trends are highly irregular and are strongly influenced by the time-dependent trends that 
were discussed in Section 4.2.2 and by variations in the timing of sediment deposition and incision 
between reaches. 

4.2.3.1 Spatial Trends in Plutonium Concentration 

Estimated geographic variations in average plutonium concentration in channel facies and overbank 
facies sediment in the Pueblo Canyon reaches are shown in Figure 4.2-1. These average concentrations 
are derived from the average values presented in Tables 3.3-3, 3.3-6, 3.3-9, and 3.3-12 and are weighted 
by the estimated volume of sediment in each geomorphic unit. This figure shows a downstream decrease 
in average plutonium concentration in each facies between reaches P-1 and P-3 but an increase in reach 
P-4. The same general pattern is seen in plots of all data collected from Pueblo Canyon in this 
investigation (Figure 4.2-2). The apparently anomalous increase in plutonium concentration in reach P-4 
can be explained by the occurrence of exceptionally large deposits of sediment dating to the early post-
1942 period in this part of Pueblo Canyon, contrasting with other reaches where much smaller 
percentages of the total sediment volume are represented by this time period, as shown schematically in 
Figure 4.1-2. Thus, although plutonium concentrations in sediment of a given age can be expected to 
decrease downstream, maximum and average concentrations do not always show such a trend because 
of complex depositional histories. 
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Figure 4.2-2. Plutonium concentrations in Pueblo Canyon sediment samples. 
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Revised Conceptual Model Section 4.0 

It is also notable that data from both this investigation and prior investigations show a slight increase in 
the plutonium concentration in post-1965 channel facies sediment between reaches P-3 and P-4, 
although concentrations tend to decrease downstream from Acid Canyon to P-3 (Figure 4.2-3). This 
increase in the lowest part of Pueblo Canyon is believed to result from the extensive incision occurring in 
P-4 during the last several decades, as shown schematically in Figure 4.2-4, which has resulted in 
remobilization of older post-1942 sediment with higher concentrations of plutonium than occur at the 
surface in P-3. The lowest plutonium concentrations in active channel sediments at present occur in 
reach P-2 East (Figure 4.2-3), which may result from a relatively large part of these sediments being 
derived from Kwage Canyon. 

4.2.3.2 Spatial Trends in Plutonium Inventory 

The results of this investigation support previous studies (LANL 1981, 6059; Graf 1995, 48851; Graf 
1996, 55537) by showing that the largest part of the plutonium inventory in Pueblo Canyon occurs in the 
easternmost part of the canyon, including reach P-4 (Figure 4.2-5). This high inventory is related to the 
presence of both a much larger volume of post-1942 sediment in P-4 as compared with other reaches 
(Figure 4.2-6) and to relatively high plutonium concentrations associated with large percentages of early 
post-1942 sediment, particularly in P-4 West (Figure 4.2-1). The net effect of floods since 1942 has been 
to transport a large percentage of the plutonium many kilometers from the source and to preferentially 
deposit it in lower Pueblo Canyon, where it has been stored for decades. Most of the plutonium in 
downstream reaches (P-4) is contained within the large volumes of relatively coarse-grained sediment 
deposits, whereas most of the plutonium in upstream reaches (P-1 East, P-2 West) is contained within 
relatively fine-grained deposits (Figure 4.2-5). 

One revision to the preliminary conceptual model concerns the percentage of plutonium stored within 
sediments relatively close to the source. Based on data on plutonium concentrations from prior 
investigations and geomorphic mapping, Graf (Graf 1995, 48851; Graf 1996, 55537) had estimated that 
only approximately 6% of the total plutonium in Pueblo Canyon was stored west of Test Wells 2 and 2A or 
west of reach P-2 West. In contrast, the results of this investigation (Table 4.2-1) suggest that 
approximately 25% of the plutonium is stored here. The higher percentage in this investigation is due 
largely to higher estimates of average plutonium concentration in the overbank facies sediments of 
reaches P-1 East and P-2 West in this investigation (20.6 and 11.2 pCilg, respectively; Table 4.2-1) than 
in previous overbank analyses used by Graf (averages of 3.5 and 6.4 pCilg for these parts of Pueblo 
Canyon). 

4.3 Fate and Transport of Contaminants 

The primary COPC in Pueblo Canyon sediments, plutonium-239, has a half-life of 24,000 years and will 
not experience significant decreases in concentration because of radioactive decay over time scales that 
are relevant for evaluating risk. Under natural conditions, future changes in contaminant levels from those 
documented in this investigation will thus be the result of processes that transport or mix sediment, 
involving both sediment containing variable levels of contamination and sediment that is presently 
uncontaminated. The following sections discuss important transport processes occurring in Pueblo 
Canyon and the likely effects of these processes on future levels of contamination. 
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Section 4.0 Revised Conceptual Model 

4.3.1 Original Effluent Releases and Resultant Contaminant Distribution 

Plutonium and other contaminants in the Pueblo Canyon watershed were originally supplied largely by 
effluent releases from TA-45 into Acid Canyon. This radioactive effluent flowed down the main channel of 
Acid Canyon into Pueblo Canyon and infiltrated into the stream beds in both canyons. Because of the 
nature of Laboratory operations, the radionuclides may have been largely in solution in the original 
effluent, but because of their geochemical characteristics they would have tended to adsorb onto 
sediment particles or organic colloids (e.g., Langmuir 1997, 56037). Plutonium associated with organic 
colloids would have the greatest mobility, but because of the low organic matter content typical tor 
sediments in the stream beds it is expected that only a small percentage of the plutonium became bound 
to organic colloids. (Note that T A-45 effluent releases overlapped with releases from the Pueblo Canyon 
WWTP from 1951 to 1964, and the latter may have increased the nutrient levels and organic matter 
content in the active channel relative to pre-Laboratory conditions.) The remainder of the plutonium 
preferentially adsorbed to the finer-grained sediments because of their greater surface area and, in the 
case of clay minerals, their high cation exchange capacity. However, the data obtained in this 
investigation and in previous investigations indicate that large percentages of the plutonium in Pueblo 
Canyon are associated with relatively coarse-grained sediments, consistent with the fact that the stream 
beds are dominated by coarse sand and gravel. The exact association of the radionuclides and specific 
particle size fractions has not been determined, and much of the plutonium in coarse-grained sediments 
could be associated with either the fine traction of these deposits or more geochemically favorable 
coatings on the coarse fraction such as clay or iron oxides. Regardless of the specific geochemical 
location of the radionuclides, the effluent releases incrementally built up inventories within the active 
channel sediments, which were very susceptible to remobilization during floods. 

4.3.2 Effects of Floods 

Floods constitute the primary transport process for sediment and associated contaminants in Pueblo 
Canyon, and the combined effects of numerous floods during the past 55 years have largely controlled 
the horizontal and vertical extent of contaminated sediments and variations in contaminant concentration. 
Indirectly, floods have therefore strongly affected any human and ecological risk that may be associated 
with contaminated sediments. Importantly, the present variations in plutonium concentration in Pueblo 
Canyon sediments, combined with documentation of channel changes since 1942, provide a geomorphic 
record of the past effects of floods and a means to forecast likely future changes in contamination. 

Floods transport sediment from upstream to downstream parts of a watershed and in the process both 
redistribute mass and change the concentrations of contaminants in resultant sediment deposits. The 
sediment transported in each flood is derived from a variety of sources that include the bed and banks of 
the main stream channel and tributary drainage basins, the latter including major tributaries such as Acid 
and Kwage Canyons as well as rills and other small channels on canyon walls. 

Much of the plutonium transported by floods during the time of the original effluent releases may have 
been derived from scour of the active stream bed in both Acid and Pueblo Canyons, although the 
plutonium would have become depleted from this source following termination of the effluent releases and 
other sediment storage sites such as abandoned channels, and floodplains would have become 
progressively more important as sources for plutonium. Contaminants in abandoned channels and 
floodplains will be mostly remobilized by lateral bank erosion. Thus the location and rates of bank erosion 
will have a major influence on contaminant concentrations, and concentrations could vary significantly 
between floods. Preferential erosion of post-1942 deposits in a flood would result in higher plutonium 
concentrations than preferential erosion of pre-1943 deposits. In addition, the relative amounts of 
sediment supplied by bank erosion versus that supplied from tributary drainages in individual floods will 
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affect plutonium concentrations. For example, at present Kwage Canyon appears to be a major sediment 
source in the Pueblo Canyon watershed, and plutonium concentrations are relatively low in reaches P-2 
East and P-3 immediately downstream. Since the termination of effluent releases from TA-45 in 1964, the 
net effect of the mixing of sediment from a variety of sources has been to reduce contaminant 
concentrations transported by floods from those before 1965 (Section 4.2.2}, and future decreases in 
contaminant concentration can be expected. 

Sediments are sorted during floods, and contaminants associated with different size classes of sediment 
will be transported different distances and deposited in different locations. Coarse sand grains are largely 
transported by rolling or saltation (bouncing) along the stream bed and will tend to be transported 
relatively short distances in each flood and to be deposited on the stream bed, although large floods can 
also temporarily suspend coarse sand grains and deposit them in overbank deposits near the stream 
channel. The finest particles (i.e., clay- and silt-sized particles) are easily suspended in floods and can be 
transported the longest distances in individual floods. Silt and clay particles carried in suspension can be 
deposited in the active channel by water that infiltrates the stream bed, deposited on adjacent surfaces 
inundated by overbank floodwaters, or carried directly into downstream drainages such as Los Alamos 
Canyon or the Rio Grande. Plutonium concentrations in sediment deposited by individual floods may 
generally be highest in those locations where silt and clay percentages are the highest, although it is also 
possible that sediments with abundant silt- and clay-sized particles will have relatively low concentrations 
of plutonium if these particles are mostly derived from noncontaminated drainages (e.g., Kwage Canyon). 

Average sediment residence times, or the average time between floods that remobilize specific sediment 
particles, will vary among sediment deposited in different geomorphic locations. Residence times for 
sediment in active channels will be relatively short, and sediment in these areas can be mobilized easily 
in floods. In contrast, residence times for sediment deposited on floodplains can exceed 1 00 years, based 
on the age of trees growing on these surfaces. Sediment in many of the abandoned channel units along 
the active channel of Pueblo Canyon have estimated residenc;:e times of 30 to 50 years or less, based on 
plutonium concentrations and geomorphic and sedimentologic characteristics. However, sediment in 
abandoned channel units in areas affected by major channel changes probably have residence times that 
exceed 50 years (such as the c5 unit in P-4 West that probably dates to the early 1950s}. 

Significant changes in the elevation of the stream bed along most of Pueblo Canyon have occurred 
during floods since 1942 and have had a major influence on the distribution of plutonium. At different 
times, different reaches have either aggraded (raising of the stream bed by sediment deposition) or 
degraded (lowering of the stream bed by channel incision). The largest part of the present plutonium 
inventory occurs in P-4 West (Figure 4.2-5}, an area that was aggrading during the time of the original 
effluent releases, resulting in relatively large volumes of early post-1942 sediment. At present, reach P-4 
is incising but reaches P-2 East and P-3 are aggrading (Figure 4.2-4), and most of the sediment in P-2 
East and P-3 is relatively young and possesses lower concentrations of plutonium than the older P-4 
deposits. This complex behavior of the stream channel is believed to be due to large fluctuations in the 
rate that sediment is supplied to the main Pueblo Canyon channel (Reneau et al. 1996, 57642), a process 
that has been documented in other semiarid watersheds (Germanoski and Harvey 1993, 58670). The 
source for sediment that may have driven the early post-1942 aggradational period in P-4 is not known, 
but the most important sediment source at present appears to be within Kwage Canyon (in particular a 
steep eroding colluvial slope located 0.6 km upstream from the confluence with Pueblo Canyon). 
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4.3.3 Effects of Bioturbation 

A variety of fauna, particularly burrowing mammals, can be very effective at mixing soils and thus locally 
changing concentrations of contaminants. Such biological mixing processes are collectively known as 
bioturbation, a term that also includes mixing by plants, including disruption caused by toppling trees. 

Evidence of burrowing mammals is widespread within areas of post-1942 sediment in Pueblo Canyon, 
and related sediment mixing affects contaminant levels over a range of time frames and spatial scales. 
Bioturbation can locally increase contaminant levels in soils by transporting sediment that is contaminated 
into subsurface layers or onto surfaces that are uncontaminated or that contain contaminants at lower 
levels. However, bioturbation will also locally decrease contaminant levels by mixing uncontaminated 
soils, such as those present in pre-1943 deposits, into post-1942 plutonium-bearing sediment deposits. In 
general, the net effect over time is probably to reduce the vertical stratification in contamination that 
resulted from original deposition of sediment layers with varying plutonium levels, producing more 
homogeneous contaminant concentrations in sediments. Where bioturbation is restricted to the depth of 
post-1942 sediment packages, resulting average contaminant levels for such sediment packages should 
be similar to those estimated in Section 3. Alternatively, where bioturbation extends to greater depths, the 
effect of such mixing will be to reduce average plutonium concentrations while increasing the volume of 
plutonium-bearing soils. 

An additional effect of bioturbation is to bring fresh loose material to the surface. Such loose material is 
more susceptible to redistribution by rainsplash, wind, or aboveground animals than adjacent areas that 
may be well vegetated or otherwise resistant to erosion. Thus bioturbation contributes to other transport 
pathways and exposure pathways. Rainsplash of this loose material causes only very local redistribution, 
but it is important in the context of transferring contaminated material onto plant surfaces where it can be 
ingested. Wind and animals can pote_!ltially transport contaminated material onto uncontaminated 
geomorphic units, and of these processes wind is likely more significant. 

4.3.4 Transport by Wind 

Wind has likely provided a mechanism for at least local redistribution of contaminants within Pueblo 
Canyon, in addition to its role in exposure pathways included in the risk assessments in Section 5.1. Wind 
transport may help account for the observation that samples collected from geomorphic surfaces that 
have probably not been directly inundated by post-1942 floods often have concentrations of plutonium 
somewhat above background values although well below those found within nearby post-1942 sediments. 
Recently deposited, unvegetated, fine-grained overbank sediment may provide an important source for 
wind-transported sediment with contaminant levels above background, as has been documented in other 
regions (e.g., Lechler et al. 1997, 58475). Areas disturbed by burrowing mammals may provide an 
additional source, as discussed in Section 4.3.3. However, it is important to note that eolian sediment 
derived from post-1942 deposits will also be mixed with material eroded from uncontaminated areas, 
resulting in dilution. Sources of eolian sediment during or between wind storms may be extremely 
variable, and no attempt has been made to evaluate the relative contributions of contaminated and 
uncontaminated areas in providing eolian sediment in Pueblo Canyon. 

4.3.5 Transport by Alluvial Groundwater 

Alluvial groundwater, probably largely derived from effluent releases in the Pueblo Canyon watershed, 
has caused at least partial redistribution of plutonium within post-1942 sediments and into pre-1943 
sediment deposits (Section 4.1.2). This transport may include a combination of plutonium associated with 
organic colloids, which could be transported relatively easily within alluvial groundwater systems, and 
plutonium adsorbed onto clay particles. Plutonium concentrations in the deep sediment bodies that 
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resulted from such subsurface transport are relatively low as compared with near-surface. deposits. In 
addition, little transport of plutonium from the alluvium into underlying substrates is indicated by samples 
at two locations in reaches P-2 East and P-3 East (Figures 3.3-6 and 3.3-11). Subsurface transport is 
expected to be most active downstream from treatment plants, which provide large volumes of water and 
produce persistent alluvial groundwater bodies, such as has occurred downstream from the Bayo Canyon 
WWTP since 1963 (reaches P-3 East and P-4). Effluent releases from TA-45 (1944 to 1964), the Pueblo 
Canyon WWTP (1951 to 1991), and the Central WWTP (1947 to 1966) probably caused similar 
subsurface transport in reach P-1 and downstream reaches. Another effect of discharges from the 
treatment plants would have been to increase nutrient loads along the active stream channels, and hence 
potentially increase concentrations of organic colloids that could aid transport of plutonium and other 
COPCs, although the importance of such transport in Pueblo Canyon is unknown. 

4.3.6 Future Remobilization and Transport of Contaminants 

A general evaluation of the effects of future remobilization and transport of contaminated sediment by 
natural processes can be made based on the results of this investigation, particularly using data on 
important transport processes and resultant changes in plutonium concentration and distribution since 
1942, as discussed in previous sections. A time frame of approximately 50 years is chosen for this 
evaluation because available data are best suited for understanding sediment transport processes in 
Pueblo Canyon over this temporal scale. 

Future floods will continue to redistribute plutonium within Pueblo Canyon and to transport some of this 
plutonium into Los Alamos Canyon. This redistribution will reduce the plutonium inventory in some 
reaches and perhaps increase the inventory in some downstream areas. The plutonium most susceptible 
to remobilization is that part of the total inventory stored within the presently active channel (c1) and in 
geomorphic units adjacent to the active channel, such as the c2 units. In these areas sediment residence 
times are generally less than 55 years, and remobilization is likely during the next 50 years. However, 
large areas of abandoned channels and floodplains are removed from the active channel, and average 
sediment residence times in many of these areas probably exceed 50 years. 

Preliminary evaluations of the susceptibility of post-1942 sediment deposits in the Pueblo Canyon reaches 
to remobilization (Tables 3.3-3, 3.3-6, 3.3-9, and 3.3-12) suggest that roughly 60% of the plutonium could 
remain in its present location for 50 years or more (Table 4.2-1, Figure 4.3-1). In addition, some undefined 
part of the plutonium that is remobilized will be redeposited in stable geomorphic settings in downstream 
reaches and remain within Pueblo Canyon during this period. Therefore, it is expected that less than 40% 
of the plutonium presently in Pueblo Canyon will be transported into Los Alamos Canyon during the next 
50 years. Importantly, less than 20% of the large plutonium inventory in reach P-4 close to the Laboratory 
boundary is considered susceptible to remobilization during the next 50 years (Figure 4.3-1 ). 

Although there are many poorly defined uncertainties associated with these inventory calculations, the 
estimates of the percentage susceptible to remobilization are intended to be conservative and to 
overestimate the amount of contaminated sediment that will be remobilized. For example, the above 
estimates assume that a period of channel incision similar to that presently occurring in reach P-4 will 
occur in the upstream reaches that are presently aggrading (P-2 East and P-3), completely remobilizing 
sediment below the surfaces of the c1 and c2 units in these reaches. However, it is also possible that 
these reaches will continue aggrading or remain unincised, reducing the transport through these reaches, 
or that a period of incision would involve only part of the units along the active channel and that the rest 
would remain stable for long periods, similar to the c5 unit in P-4 West that has been largely stable since 
the early 1950s. In addition, major channel changes could occur that divert the channel away from the 
primary post-1942 sediment deposits and into floodplain settings with only thin layers of post-1942 
sediment. 
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Figure 4.3-1. Variations in the total estimated plutonium-239,240 inventory and the fraction of 
the inventory considered to be susceptible to remobilization during the next 50 
years in Pueblo Canyon. 
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The plutonium in Pueblo Canyon most susceptible to transport into Los Alamos Canyon is located in 
reach P-4 and between P-4 and state road NM 502 and occurs within the c1 unit and other post-1942 
sediment deposits close to the active channel. The slight increase in plutonium concentration in young 
channel facies sediment that occurs between P-3 West and P-4 (Figure 4.2-3) is probably the result of 
such remobilization of plutonium from the bed and banks, and the relatively low variation in plutonium 
concentration in the channel sediments of P-4 during the past 30 years (Figure 3.3-18) suggests that 
current plutonium concentrations in the active stream channel may be maintained for decades. 

A likely worst-case scenario for the remobilization of plutonium in Pueblo Canyon sediments and their 
transport into Los Alamos Canyon might involve one or more extreme high-magnitude floods that cause 
widespread bank erosion in reaches such as P-1 and P-2 West and trigger a period of channel incision in 
reaches that are currently aggrading (P-2 East and P-3). Although relatively little plutonium is stored 
within P-2 East and P-3, creation of an incised channel would probably allow more effective transport of 
sediment derived from upstream reaches than at present because runoff would be confined between 
higher banks and would be deeper. Under these conditions significant redistribution of plutonium might 
occur quickly. Such high-magnitude floods would likely cause substantial erosion of pre-1943 sediments 
that contain virtually no plutonium as well as provide additional clean sediment from Kwage Canyon and 
other tributary drainages, helping to dilute the plutonium supplied from upstream reaches, although the 
amount of dilution is difficult to predict. 
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5.0 SITE ASSESSMENTS 

5.1 Preliminary Human Health Risk Assessment 

5.1.1 Scope and Objectives 

The purpose of this section is to evaluate the data on contaminants in Pueblo Canyon sediments relative 
to potential human health effects. The emphasis of this analysis is to determine whether a site 
management decision to mitigate potential human health risks is warranted at present. This analysis uses 
present-day contaminant concentrations and reasonable present-day exposure scenarios and does not 
assess the possible effects of future contaminant redistribution or potential future land uses. 

The assessment in this interim report is focused on risks resulting from direct exposures to contaminants 
in sediments via ingestion, inhalation and dermal contact, and indirect exposures through consuming 
foodstuffs that have grown on contaminated sediments or meat from animals that have consumed plants 
in these areas. Data are not presently available to perform assessments that include water pathways, but 
water pathways will be included in more comprehensive risk assessments in one or more future reports 
on Pueblo Canyon. 

5.1.2 Comparison with Core Document Risk Approach 

Chapter 6 of the Core Document for Canyons Investigations (''the core document") (LANL 1997, 55622) 
proposes risk assessments that include sediments, surface water, groundwater, and air particulates. 
These media were proposed to be evaluated in nine exposure scenarios over three land uses. The 
continued Laboratory land use includes a construction worker scenario and an on-site worker scenario. 
The recreational land use has both a trail user scenario and a camper scenario. The American Indian 
land use consists of scenarios for residential use, ranching, hunting, traditional uses, and use of the Rio 
Grande and Cochiti Lake. 

The assessment in this report uses scenarios for a trail user, a resource user (incorporating aspects of a 
ranching or hunting scenario), and a construction worker. These scenarios are considered to be inclusive 
of realistic present-day potential exposure activities in Pueblo Canyon. The basis of primary and 
secondary exposures are the concentrations of contaminants in sediments. The other scenarios proposed 
in the core document are not currently active in Pueblo Canyon and will not be evaluated in the this 
interim report. 

Development of an American Indian land use scenario is proposed in the core document. The intent of that 
land use scenario is to uniquely define the parameters of exposure pathways that reflect the activities of 
the local American Indian populations. However, the American Indian scenario is not sufficiently developed 
to be applied in this report. An approximation of the American Indian scenario could be achieved by 
combining a residential scenario with the resource user scenario, although a residential scenario is not 
included in this report because it is not a reasonable present-day scenario for Pueblo Canyon. 

Each of the exposure scenarios evaluated in this report is applied over the entire area of each reach. This 
means that an average contaminant concentration is calculated for each reach and is used for the 
potential risk estimate as described in Section 5.1.4 and Perona et al. (1998, 62049). The method of 
averaging is addressed in Section 5.1.6. This method is in contrast to the approach proposed in the core 
document, which involves using different size exposure areas for different scenarios. The trail use, 
resource use, and construction activity would likely occur along a whole reach. Therefore, it is reasonable 
to use the whole reach averages as a means for estimating exposure. Scale issues related to the other 
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scenarios in the core document will be addressed when those scenarios are evaluated in future 

assessments. 

Human health risks for this report are estimated by comparing the maximum values, and for key 
radionuclides the average values, for each of the chemicals of potential concern (COPCs) with 
preliminary remediation goal (PRG) values. The PRGs are generated by using the parameters associated 
with each of the scenarios, as described in Section 5.1.4, and computing the contaminant concentration 
that would result in a threshold risk. This is consistent with the Environmental Protection Agency (EPA) 
manual Risk Assessment Guidance for Superfund: Volume /-Human Health Evaluation Manual (Part B, 
Development of Risk-based Preliminary Remediation Goals) (RAGS) (EPA 1991, 58234). For example, 
the EPA has provided·guidance that 15 mrem/yr is a protective dose limit for radionuclides (EPA 1997, 
58693). This is more conservative than the dose limit of 25 mrem/yr proposed by the Nuclear Regulatory 
Commission for unrestricted use of a site (10 CFR 20) and the limit of 100 mrem/yr in Department of 
Energy (DOE) Order 5400.5, "Radiation Protection of the Public and the Environment." 

An example of the use of PRGs in this report follows. Given the description of the trail user scenario in 
Section 5.1.4, the concentration of plutonium-239 in the sediments that results in an exposure of 15 
mrem/yr is 440 pCilg, which constitutes the PRG, The measured maximum value for plutonium-239,240 
in Pueblo Canyon is 500 pCilg. Therefore, the PRG is 88% of the measured maximum value. Based upon 
this initial screening assessment using maximum sample results, plutonium-239,240 is investigated 
further in Section 5.1.6 using average values for all geomorphic units in each reach. (Note that toxicity 
values for plutonium-239 are used for the plutonium-239,240 data obtained in this investigation because 
high precision analyses have indicated that only low percentages of plutonium-240 are present in 
sediments at the Laboratory [Gallaher et al. 1997, 59165].) 

The PRG concentrations for chemical carcinogens are based on a potential risk of 10·6• The 
noncarcinogen PRGs are based on a hazard quotient (HQ) of 1. The maximum contaminant values are 
compared with the PRGs to determine which contaminants are likely risk drivers. The contaminant 
averages are used for estimating exposures supporting decisions regarding risk management or risk 
mitigation for the key radionuclide COPCs. The concentration averages are often referenced to sediment 
packages, which are combinations of geomorphic units and sediment facies presented in Tables 3.3-2, 
3.3-5, and 3.3-8. 

Approaching risk characterization in this manner supports site management decisions about present-day 
potential risks and the possible need for remediation of sediments. This is a deterministic approach that 
uses the contaminant concentration data to make individual contaminant assessments. Where 
contaminants are collocated, the percent PRGs can be summed to estimate the integrated potential 
exposures. Performing stochastic uncertainty and sensitivity analyses is deferred to later reports when 
sufficient data are available to evaluate the surface water and groundwater exposure pathways. 

5.1.3 Selection of COPCs 

Section 3.1 provides an analysis of the contaminant data from Pueblo Canyon sediment samples and a 
selection of the COPCs that warrant further consideration in site management decisions. There are 6 

radionuclides, 8 inorganic chemicals, and 29 organic chemicals recommended for further evaluation 
(Table 5.1-1 ). A primary focus of the investigation in Pueblo Canyon was to determine the concentrations 
and distribution of plutonium-239,240, which was selected as a key contaminant based on the results of 
previous investigations and the full-suite analyses conducted in this investigation. Additional contaminant 
analyses were obtained to assess the presence of additional COPCs and to evaluate possible collocation 
of other contaminants with plutonium. 
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TABLE 5.1-1 

PUEBLO CANYON MAXIMUM CONTAMINANT VALUES AND EXPOSURE SCENARIO PRGsa 

Pueblo Trail User Resource User Construction Worker 
COPC Maximum Valueb PRG PRG PRG 

Organic Chemicals 

Aroclor-1254 0.24 16 16 2.6 

Aroclor-1260 0.12 .95 0.95 4.5 

Aldrin 0.0021 0.074 0.074 0.42 

0-BHC 0.0020 0.20 0.20 1.1 

a-Chlordane 0.0050 3.6 3.6 20 

y-Chlordane 0.0021 3.6 3.6 20 

4,4'-DDT 0.0060 3.7 3.7 21 

Acenaphthene 0.22 32000 32000 61000 

Acenaphthylene 0.44 32000 32000 61000 

Anthracene 0.37 16000 16000 30000 

Benz(a)anthracene 1.0 1.7 1.7 9.7 

Benzo(a)pyrene 1.7 0.17" 0.17 0.97 

Benzo(b)fluoranthene 2.5 1.7 1.7 9.7 

Benzo(g,h,i)perylene 0.86 N.A.d N.A. N.A. 

Benzo(k)fluoranthene 0.95 17.00 17 97 

Benzoic Acid 0.75 1500000 1500000 370000 

Bis(2-ethylhexyl)phthalate 2.8 90 90 500 
Carbazole 0.18 63 63 350 

Chrysene 1.2 170 170 970 

Di-n-octylphthalate 0.094 11000 11000 2000 

Dibenz(a,h)anthracene 0.28 0.17 0.17 0.97 

Dibenzofuran 0.18 2200 2200 400 

Fluoranthene 1.90 22000 22000 4000 

Fluorene 0.29 22000 22000 4000 

lndeno(1 ,2,3-cd)pyrene 0.88 1.7 1.7 9.7 

2-Methylnaphthalene 0.17 2200 2200 400 

Naphthalene 0.37 2200 2200 400 
Phenanthrene 1.5 16000 16000 3000 
Pyrena 2.2 16000 16000 3000 

Inorganic Chemicals 

Antimony ND"[4.9]1 890.00 48 77 
Cadmium 0.92 2200 6.6 180 
Copper 32 87000 250 7700 
Lead 77 400 400 400 
Mercury 0.65 660 0.22 57 
Selenium 0.98 11000 6.7 960 
Silver 1.7 11000 61 960 
Zinc 110 56000 330 57000 

Radlonuclides 

Americium-241 11 420 160 23 
Cesium-137 1.5 510 71 19 
Plutonium-238 2.1 480 170 26 
Plutonium-239,2409 500 440 150 24 
Strontium-90 1.4 11000 12 610 
Tritium 1.2 2300000 3100 1100000 

a. Values for organic and inorganic chemicals are expressed in mglkg; values for radionuclides are expressed in pCi/g. 
b. Maximum values are rounded to two significant figures. 
c. Boldface values indicate PRGs that are exceeded by the maximum result. 
d. N.A. =not available 
e. ND =not detected 
I. Maximum nondetected value 
g. PRGs for plutonium-239,240 are calculated using the toxicity value for plutonium-239. 
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A screening assessment of the other COPCs using maximum values and PRGs is presented in Figure 
5.1-1. The lines of equality in these plots separate the plot regions into two areas. Points that plot to the 
right of the lines of equality are maximum COPC values that are less than their PRGs. Points that plot to the 
left of the lines of equality exceed PRGs and are evaluated further. In addition to plutonium-239-240, the 
COPCs, that exceed their PRGs are benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene for 
the trail user scenario; mercury, benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene for the 
resource user scenario; and benzo(a)pyrene for the construction worker scenario. Plutonium-239,240 is the 
only COPC that exceeds its PRG for the construction worker scenario. Plutonium-239,240 is a pervasive 
contaminant in Pueblo Canyon and will be assessed further in Sections 5.1.6 through 5.1.8. The remaining 
COPCs are discussed below. 

Polycyclic aromatic hydrocarbons (PAHs) are commonly found in association with petroleum products 
and are due to incomplete combustion of organic substances. PAHs for which EPA has published toxicity 
values are generally classified for carcinogenic potential as either class 82 (possible human carcinogen) 
or class D (inadequate data to determine carcinogenicity). The EPA cancer classification for 
benzo(a)pyrene is class 82. The EPA cancer classification for benzo(g,h,i)perylene is class D. Other 
common PAHs that share a class D carcinogenicity classification include acenaphthene, anthracene, 
fluoranthene, fluorene, naphthalene, and pyrene. 

Three PAHs were detected at concentrations above PRGs: benzo(a)pyrene, benzo(b)fluoranthene, and 
dibenz(a,h)anthracene. All three compounds are class 82 (possible human carcinogens). Sixteen 
samples were collected for PAHs: seven in reach P-1 and nine in reach P-4. Five sample results for 
benzo(a)pyrene exceeded the trail user and resource user PRGs. One sample result exceeded the 
construction worker PRG. One sample result exceeded the trail user and resource user PRGs for each of 
benzo(b)fluoranthene and dibenz(a,h)anthracene. Data for neither of these latter compounds exceeded 
their construction worker PRGs. 

PAHs have very low solubilities in water and have strong affinities for surfaces. Consequently, PAHs are 
bound to sediment particles. The sediments with PAHs exceeding PRGs range in age from the 1950s to 
the 1990s, suggesting that the source of PAHs in the sediments is not related to a single discrete release. 
Common nonindustrial sources of PAHs include combustion products from wood and petroleum, asphalt, 
and tar. 

Available data suggest that benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene are not 
pervasive contaminants in Pueblo Canyon. A single sample value for benzo(a)pyrene exceeded trail and 
resource user PRGs in reach P-4. Six values exceeded PRGs in reach P-1. Possible sources of PAHs in 
P-1 include roof, parking lot, and road runoff and wood fires in the nearby residential areas; industrial 
sources of PAHs in Pueblo Canyon originating from the Laboratory have not been identified. Therefore, 
these contaminants are dropped as COPCs for the assessment in this report. This issue is addressed 
further in the conclusions of this report. 

8enzo(g,h,i)perylene was detected in 5 of 16 samples. EPA has not published toxicity data for this 
compound. The benzo(g,h,i)perylene detections all occurred with benzo(a)pyrene; the maximum value for 
benzo(g,h,i)perylene was lower than the benzo(a)pyrene maximum value. 

EPA has published noncancer oral toxicity values (reference doses) for acenaphthene, anthracene, 
fluoranthene, fluorene, naphthalene, and pyrene. These reference dose values are generally associated 
with an allowable chemical intake that is orders of magnitude larger than that for potent PAH carcinogens 
such as benzo(a)pyrene and dibenz(a,h)anthracene, when these are evaluated at a target risk level of 
one excess cancer per million. For example, compare the soil PRGs for these PAHs presented in 
Table 5.1-1. 
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Figure 5.1-1. Comparisons of maximum values with PRGs by scenario. 

Pueblo Canyon Reach Report 5-5 September 1998 



Site Assessments Section 5.0 

Although EPA has not published a chemical-specific toxicity value for benzo(g,h,i)perylene, the 
significance of this PAH relative to the other PAHs with which it is associated in the &nvironment (in 
particular, benzo[a]pyrene) can be inferred from the comparison of soil criteria, evaluation of co
occurrence, and comparison of sample values. The human health impacts associated with exposure to 
PAHs in the environment can be assessed with reasonable certainty in the absence of specific 
information on benzo(g,h,i)perylene. Soil criteria associated with the PAHs for which EPA has published 
slope factor and/or unit risk values are likely to be protective for concomitant exposure to PAHs for which 
toxicity values have not been derived. Therefore, benzo(g,h,i)perylene is dropped as a COPC for the 
assessment in this report, which is consistent with the discussion for benzo(a)pyrene. 

Mercury is clearly elevated in reach P-1. All 15 samples had detectable concentrations of mercury, of 
which 11 were above the background value of 0.1 mg/kg. Insufficient data are available on the variations 
in mercury concentration between geomorphic units to perform the level of assessment applied to 
plutonium-239,240, although data may be sufficient to estimate average concentrations for some units. 
Additional assessments to evaluate the potential risk posed by mercury will be necessary in Pueblo 
Canyon, and additional sampling and analysis may be necessary to support these assessments. 

The resource user PRG for mercury at 0.22 mglkg is two orders of magnitude below the construction 
worker scenario PRG and three orders of magnitude below the trail user scenario PRG. The controlling 
pathway for the resource user scenario involves mercury transferred from sediments to fodder and from 
fodder to meat. Meat from grazing animals is one of the resources evaluated in the resource user 
scenario. As described below, the scenario assumes that the animals will range and graze 100% of the 
time on the contaminated sediments. Subsequent reports should evaluate the rangeland required to 
support typical meat animals relative to the mercury-contaminated surface area of reach P-1. This 
information can then be used to assess the need for risk mitigation relative to this pathway. 

5.1.4 Exposure Assessment 

The following exposure scenarios are developed using standard EPA default parameter values, when 
available. These values are consistent with the parameters for reasonable maximum exposure 
assessments. Where EPA default parameters are not available, professional judgement has been used in 
selecting conservative values from other publications or setting site-specific assumptions. Soil ingestion 
rates are taken from RAGS (EPA 1991, 58234 ). The averaging time of 30 years for the trail user and 
resource user and the construction work year of 250 days are also taken from RAGS. Soil inhalation and 
adult intake rates for fruit, vegetables, and meat are taken from the Exposure Factors Handbook (EFH) 
(EPA 1990, 58694). The proportion of meat (75%) for the resource user is taken from EFH. The trail use 
and resource use exposure frequencies and durations (75 days per year, one hour per day), the 
proportion of fruits and vegetables from a reach (1 0%), the average construction time of one year, and 
the eight-hour work day are based on professional judgement. 

5.1.4.1 Trail User Scenario 

The trail user is defined as an adult who uses a given reach 75 days per year during a 30-year period. 
Each visit to the reach has a duration of one hour. During each hike, the individual ingests 100 mg of soil 
and inhales 0.25 mg of soil as suspended dust. This scenario is conservative in that it assumes all soil 
taken into the body originates within geomorphic units that have been inundated by post-1942 floods and 
thus contain contaminants above background values, although large areas of the canyon floor in each 
reach are actually uncontaminated. 
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5.1.4.2 Resource User Scenario 

The resource user scenario employs the same temporal parameters as for the trail user and adds the 
consumption of fruits, vegetables, and meat. The parameters used for adult consumption of fruits, 
vegetables, and meat are 51 kg/yr, 73 kg/yr, and 36.5 kg/yr, respectively (EFH). The resource users are 
assumed to obtain 10% of their fruits and vegetables (5.1 kg/yr and 7.3 kg/yr) and 75% of their meat (27 
kg/yr) from the reach. These consumption rates are integrated over 30 years, which is consistent with the 
activity component of the pathway. The fruits and vegetables are assumed to grow in sediments that have 
the average concentrations of contaminants, and the animals that provide meat are assumed to range 
and graze exclusively on contaminated sediments; therefore, these assumptions provide conservative 
estimates of risk. 

5.1.4.3 Construction Worker Scenario 

The construction worker scenario assumes a 250-day work year with eight-hour days. The duration of the 
scenario is one year, and all activities are assumed to occur within geomorphic units that contain 
contaminants above background values. The individual is assumed to ingest soil at a rate of 480 mg/day 
and to inhale soil as airborne dust at a rate of 2 mg/day. Possible construction activities in Pueblo Canyon 
under present-day land use conditions include the construction or maintenance of roads and the 
excavation of trenches for sewer lines or other purposes. These activities would likely involve 
uncontaminated parts of the canyon floor as well as contaminated areas and would likely have actual 
durations of less than one year; therefore, this assessment provides conservative estimates of risk. 

5.1.5 Toxicity Assessment 

The dose conversion factors used in this assessment for plutonium-239,240 assume the values for 
plutonium-239 in the Manual tor Implementing Residual Radioactive Material Guidelines Using RESRAD, 
Version 5.0 (Yu et al. 1993, 58695). These dose conversion factors are referenced to the DOE 
publications External Dose-Rate Conversion Factors tor Calculation of Dose to the Public (DOE 1988, 
58691) and Internal Dose Conversion Factors tor Calculation of Dose to the Public (DOE 1988, 58692). 
The dose conversion factor for plutonium-239 is applied to the plutonium-239,240 results because 
available data indicate that plutonium-239 is much more abundant than plutonium-240 in sediments at the 
Laboratory (Gallaher et al. 1997, 59165). 

5.1.6 Dose Characterization 

Dose characterization in this report is presented in the form of the ratio of the average concentration for 
the reach or sediment package to the concentration that would result in a dose of 15 mrem/yr for each of 
the land use scenarios. The dose criterion of 15 mrem/yr follows that recommended by EPA in the 
memorandum Establishment of Cleanup Levels tor CERCLA Sites with Radioactive Contamination (EPA 
1997, 58693). DOE also has dose-based standards for contaminated sites (1 00 mrern/yr; DOE Order 
5400.5, "Radiation Protection of the Public and the Environment."), and these standards apply for as long 
as DOE maintains administrative control of the site. When DOE transfers land, the EPA standards gain 
primacy. The EPA standard of 15 mrem/yr is used in this report because part of the canyon is owned by 
Los Alamos County and other parts are being considered for potential land transfer (DOE 1998, 58671). 
In addition, there is unrestricted access to the part of Pueblo Canyon currently owned by DOE. The 
scenario-specific PRGs for plutonium-239,240 that result in an exposure of 15 mrem/yr are 440 pCVg for 
the trail user, 150 pCVg for the resource user, and 24 pCi/g for the construction worker. Note that DOE 
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Order 5400.5 also provides criteria for evaluating "hot spots, • although the sampling density for data 
collected in this investigation is not sufficient to define such hot spots as discussed in DOE Order 5400.5. 

Two weighted averages are calculated for each reach. One is an area-weighted average that uses 
present-day estimates of average contaminant concentrations in the uppermost sediment packages in 
each geomorphic unit, as presented in Section 3.3, and unit areas, as presented in Section 2.3. The other 
is a volume-weighted average that uses vertically weighted concentration estimates where sediment 
packages are superimposed, using estimated average thicknesses of each package as presented in 
Section 3.3, and then computes a volume-weighted average concentration to represent the reach. In the 
area-weighted average all human activity is assumed to be restricted to the area containing contaminated 
sediments. In the volume-weighted average all human activity is assumed to be restricted to the depths 
where contamination is above background values, with no mixing with underlying uncontaminated 
materials. Thus, both averages provide conservative estimates of risk. 

These two estimates are necessary to support the dose assessment for the three scenarios. The present
day trail user is exposed to the area-weighted average. The present-day resource user consumes fruits, 
vegetables, and meat animals that graze on plants growing in the contaminated sediments thereby 
getting a secondary exposure to the volume-weighted estimate of the contaminant concentrations. The 
construction worker digging through the sediments would also be exposed to the volume-weighted 
concentration. An additional consideration for the trail user is that burrowing animal activity eventually 
results in the vertical averaging of contaminant concentrations, as discussed in Section 4.3.3. There is 
abundant burrowing animal activity in Pueblo Canyon, suggesting that the trail user will be potentially 
exposed to the volume-weighted concentrations sometime in the future. 

5.1.7 Dose Assessment Results 

The dose assessment results for each reach are presented in Tables 5.1-2 through 5.1-8. Each table 
consists of four parts. The first part is a schematic cross section showing the relative locations of each 
sediment package in relation to the active channel (c1) and the ground surface. The identifier "ch" refers 
to channel facies sediment packages, and the identifier "ob" refers to overbank facies sediment 
packages. The second part is a table that shows the area- and depth-averaged plutonium concentrations 
for each of the geomorphic units in the reach. The third part is a table showing the dose ratios across the 
exposure scenarios using average concentrations in upper sediment layers and vertical averages 
through all contaminated sediment layers. Vertical averages are necessary for the volume concentration 
estimates at locations in the cross section where sediment packages are superimposed. Table 5.1-2 
Part 1 shows a stack of 3 c2b packages. A volume-weighted average of the three concentrations is 
entered in Table 5.1-2 for c2b under the heading "Vertical-Weighted Average." That value is also used in 
Part 3 of the table for computing the PRG ratios in the row labeled "c2b agg." The row in Part 3 labeled 
"c2b" uses the plutonium concentration for the uppermost sediment package at the c2b location only. 
The surface aggregate in Part 4 consists of an area-weighted average of all the surface packages. For 
Table 5.1-2, these packages are "c1 ch," "c2 ob," "c2b ob," and "f1 ob." The volume aggregate in part 4 
of Table 5.1-2 uses a volume-weighted contaminant average based on all seven sediment packages in 
the cross section. 
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TABLE 5.1-2 

DOSE CALCULATION RESULTS FOR REACH P-1 EAST 

Part 1. Schematic Cross Section 

J c1 ch c2ob 

c2 ch 

ch = channel facies 
ob = overbank facies 

f1 ob J 
c2bob 

c2b ob 

c2b ch 

Part 2. Plutonium Concentrations 

Site Assessments 

Unit Upper Sediment (pCi/g} Vertical-Weighted Average (pCilg} 

c1 4.7 4.7 

c2 17.6 13.3 

c2b 17.6 63.2 

f1 10.4 10.4 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 

c1 0.01 0.03 0.20 

c2 0.04 0.12 0.73 

c2 agg* 0.03 0.09 0.55 

c2b 0.04 0.12 0.73 

c2b agg 0.14 0.42 2.63 

f1 0.02 0.07 0.43 

·vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 

Surface aggregate 0.02 0.07 0.42 

Volume aggregate 0.03 0.08 0.50 
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TABLE 5.1-3 

DOSE CALCULATION RESULTS FOR REACH P-2 WEST 

Part 1. Schematic Cross Section 

c1b ob 

l c1 ch c1b ch 

ch = channel facies 
ob = overbank facies 

c2 ob c3ob 

c2 ch c3 ch 

Part 2. Plutonium Concentrations 

Unit 

c1 

c1b 

c2 

c3 

f1 

f2 

f1 ob I f2 ob I 

Upper Sediment (pCilg) Verticai·Weighted Average (pCilg) 

1.22 1.22 

11.2 2.12 

11.21 5.96 

11.21 6.70 

11.21 11.21 

11.21 11.21 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 

c1 <0.01 O.Q1 0.05 

c1b 0.03 0.07 0.47 

c1b agg* <0.01 0.01 0.09 

c2 0.03 0.07 0.51 

c2 agg 0.01 0.04 0.25 

c3 0.03 0.07 0.47 

c3 agg 0.02 0.04 0.28 

f1 0.03 0.07 0.47 

f2 0.03 0.07 0.47 

*Vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 

Surface aggregate 0.02 0.07 0.42 

Volume aggregate 0.01 0.04 0.22 
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TABLE 5.1-4 

DOSE CALCULATION RESULTS FOR REACH P-2 EAST 

Part 1. Schematic Cross Section 

c1b ob 

I c1 ch c1b ch 

ch = channel facies 
ob = overbank facies 

c2 ob c3 ob 

c2 ch c3 ch 

Part 2. Plutonium Concentrations 

f1 ob I 

Site Assessments 

Unit Upper Sediment (pCi/g) Vertical-Weighted Average (pCilg) 

c1 0.38 0.38 

c1b 2.42 0.50 

c2 2.42 0.83 

c3 5.31 2.01 

f1 2.42 2.42 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 

c1 <0.01 <0.01 0.01 

c1b 0.01 0.02 0.10 

c1b agg* <0.01 <0.01 0.02 

c2 0.01 0.02 0.10 

c2 agg <0.01 0.01 0.03 

c3 0.01 0.04 0.22 

c3 agg <0.01 0.01 0.08 

f1 0.01 0.02 0.10 

*Vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 

Surface aggregate <0.01 0.01 0.09 

Volume aggregate <0.01 0.01 0.03 
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TABLE 5.1-5 
DOSE CALCULATION RESULTS FOR REACH P-3 WEST 

Part 1. Schematic Cross Section 

c1 ob c2 ob 

c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

c3 ob c4 ob 

c3ch c4 ch 

Part 2. Plutonium Concentrations 

Unit 

c1 

c2 

c3 

c4 

f1 

f2 

f1 ob J f2 ob I 

Upper Sediment (pCilg) Vertical-Weighted Average (pCilg) 

1.54 0.90 

1.54 0.97 

8.65 4.33 

8.65 2.02 

1.54 1.54 

1.54 1.54 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 

c1 <0.01 0.01 0.06 

c1 agg* <0.01 0.01 0.04 

c2 <0.01 O.Q1 0.06 

c2 agg <0.01 0.01 0.04 

c3 0.02 0.06 0.36 

c3agg O.Q1 0.03 0.18 

c4 0.02 0.06 0.36 

c4 agg <0.01 0.01 0.08 

f1 <0.01 0.01 0.06 

f2 <0.01 0.01 0.06 

*Vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 

Surface aggregate 0.01 0.02 0.10 

Volume aggregate <0.01 0.01 0.06 
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TABLE 5.1-6 

DOSE CALCULATION RESULTS FOR REACH P-3 EAST 

Part 1. Schematic Cross Section 

c2 ob 

I c1 ch c2 ch 

ch = channel facies 
ob = overbank facies 

c3 ob c4 ob 

c3 ch c4 ch 

Part 2. Plutonium Concentrations 

f1 ob I f2 ob I 

Site Assessments 

Unit Upper Sediment (pCi/g) Vertical-Weighted Average (pCilg) 

c1 0.89 0.89 

c2 1.54 1.06 

c3 8.65 3.39 

c4 8.65 1.69 

f1 1.54 1.54 

f2 1.54 1.54 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 

c1 <0.01 0.01 0.04 

c2 <0.01 0.01 0.06 

c2 agg* <0.01 0.01 0.04 

c3 0.02 0.06 0.36 

c3agg 0.01 0.02 0.14 

c4 0.02 0.06 0.36 

c4 agg <0.01 0.01 0.07 

f1 <0.01 0.01 0.06 

f2 <0.01 0.01 0.06 

*Vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 

Surface aggregate <0.01 0.01 0.08 

Volume aggregate <0.01 0.01 0.05 
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TABLE 5.1-7 

DOSE: CALCULATION RESULTS FOR REACH P-4 WEST 

Part 1. Schematic Cross Section 

I c1, 1 b ob I c2a,b,c ob I 
I c1, 1 b ch I c2a,b,c ch I 

ch = channel facies 
ob = overbank facies 

c3 ob 

c3 ch 

c4aob 

c4a-uc ch 

c4a-mc ch 

c4a-lc ch 

Part 2. Plutonium Concentrations 

Unit 
c1,1b 
c2a,b,c 
c3 
c4a 
c4b 
c5 
c6 
f1 
f1a 
f2 

f1 ob I f1a ob J f2 ob 

c4b ob c5 ob c6ob 

c4b-uc ch c5-uc ch c6 ch 

c4b-lc ch c5-lc ch 

Upper Sediment (pCilg) Vertical-Weighted Average (pCi/g) 

5.99 1.79 
5.99 1.79 
5.99 1.79 
5.99 1.84 
5.99 3.5 
5.99 3.5 

37.8 8.58 
5.99 5.99 
0.38 0.38 
5.99 5.99 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 
c1,1b 0.01 0.04 0.25 
c1, 1b agg* <0.01 0.01 0.07 
c2a,b,c 0.01 0.04 0.05 
c2a,b,c agg <0.01 0.01 0.07 
c3 0.01 0.04 0.25 
c3agg <0.01 0.01 0.07 
c4a 0.01 0.04 0.25 
c4a agg <0.01 0.01 0.08 
c4b 0.01 0.04 0.25 
c4b agg 0.01 0.02 0.15 

c5 0.01 0.04 0.25 
c5 agg 0.01 0.02 0.15 
c6 0.09 0.25 1.58 
c6 agg 0.02 0.06 0.38 
f1 0.01 0.04 0.25 
f1a <0.01 <0.01 0.02 
f2 0.01 0.04 0.25 

*Vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 
Surface aggregate 0.02 0.06 0.35 
Volume aggregate 0.01 0.02 0.13 
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TABLE 5.1-8 

REACH P-4 EAST DOSE CALCULATION RESULTS 

Part 1. Schematic Cross Section 

c1,1bob c2a,b,c ob 

c1,1bch c2a,b,c ch 

ch = channel facies 
ob = overbank facies 

c3ob 

c3-uc ch 

c3-mc ch 

c3-lc ch 

Part 2. Plutonium Concentrations 

f1-u ob f2 ob I 
f1-l ob 

Site Assessments 

Unit Upper Sediment (pCi/g) Vertical-Weighted Average (pCi/g) 

c1,1b 5.99 1.79 

c2a,b,c 5.99 1.79 

c3 5.99 1.88 

f1 5.99 4.45 

f2 5.99 5.99 

Part 3. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario and Package 

Trail User Resource User Construction Worker 

c1, 1b 0.01 0.04 0.25 

c1,1b agg* <0.01 0.01 0.07 

c2a,b,c 0.01 0.04 0.25 

c2a,b,c agg <0.01 0.01 0.07 

c3 0.01 0.04 0.25 

c3 agg <0.01 O.Q1 0.08 

f1 0.01 0.04 0.25 

f1 agg 0.01 0.03 0.19 

f2 0.01 0.04 0.25 

*Vertically weighted aggregate 

Part 4. Potential Plutonium Exposures Relative to 15 mrem/yr by Scenario 

Trail User Resource User Construction Worker 

Surface aggregate 0.01 0.04 0.25 

Volume aggregate <0.01 0.01 0.09 
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The key information on potential human health risk from plutonium-239,240 in each reach is presented in 
the fourth part of the dose assessment tables, where a value exceeding 1.0 would indicate a potential 
dose exceeding 15 mrem/yr and thus exceeding the EPA dose limit. The highest values for each scenario 
are found in reach P-1 East {Table 5.1-2}, although none of these values approach 1.0. The maximum 
value for the trail user scenario is 0.04, or only 4% of 15 mrem/yr, and the maximum value for a resource 
user is 0.09. The highest potential risk from plutonium-239,240 in the sediments of Pueblo Canyon is 
associated with the construction worker scenario, although the maximum value of 0.55 is still below the 
level that would indicate a potentially unacceptable risk. In addition, because of the conservative 
assumptions built into this scenario, the actual risk to a construction worker would likely be even less. In 
summary, these calculations indicate that the levels of plutonium in the sediments of Pueblo Canyon are 
not high enough to constitute an unacceptable human health risk under conditions of present-day land 
use. Thus, there is no need for immediate remedial actions from the standpoint of human health. 

The dose ratios presented in the third part of the dose assessment tables indicate the estimated dose that 
would exist if all exposure under each scenario occurred solely within single geomorphic units. Because 
activities would actually occur in some combination of units, single package assessments clearly provide 
unrealistic estimates of risk, although they are valuable in indicating the relative importance of the 
different units. For example, dose ratios in only two units, the c2b agg unit in P-1 East and the c6 unit in 
P-4 West, exceed 1 .0 under the construction worker scenario. Thus, these areas and other areas with 
similar plutonium concentrations in unsampled reaches would be logical targets for remedial action if it 
was decided that the present concentrations of plutonium presented unacceptable risk to construction 
workers. The information in the second part of each table shows the weighted concentrations that are 
associated with the PRG ratios in part three. 

5.1.8 Uncertainty Analysis 

The conclusions of the COPC evaluation and the preliminary human health risk analysis are that there is 
no immediate need for remediation in Pueblo Canyon based on the plutonium-239,240 data and that 
additional data collection for mercury may be necessary to conduct additional assessments. An 
assessment of range requirements for meat animals relative to the contaminated area of reach P-1 may 
also be necessary. Sources of uncertainty in these conclusions include using the analyzed reaches to 
represent all of Pueblo Canyon downstream from contaminant sources, reliance on plutonium-239,240 to 
represent the contaminant signature for Pueblo Canyon, and area and volume estimates for the sediment 
packages. 

The primary source of uncertainty about the conclusion that there is no need for immediate remedial 
action with regard to plutonium-239,240 is whether the areas with highest plutonium concentrations have 
been identified in Pueblo Canyon. Within the sampled reaches, which represent 35% of the total length of 
Pueblo Canyon downstream from Acid Canyon, it is considered unlikely that plutonium concentrations in 
any area greatly exceed those measured at sample sites. In addition, if higher levels of plutonium exist in 
sampled reaches, the area and volumes of such sediment would be small and unlikely to significantly 
affect average concentrations for the reach. Larger uncertainties exist concerning the unsampled 
reaches. It is possible that plutonium concentrations in fine-grained sediment deposits in unsampled 
reaches dating to the period of effluent releases from Technical Area {TA) -45 could exceed those 
measured in this investigation, particularly in the area between reaches P-1 East and P-2 West. However, 
it is unlikely that the area or volume of such deposits would be sufficient to cause exceedances of the 
PRGs. 

Additional sources of uncertainty include the dose conversion factors for radionuclides, slope factors for 
carcinogens, reference concentrations for noncarcinogens, and exposure factors and uptake ratios for 
plant and animals. These latter sources of uncertainty will be addressed in future reports when all 
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pathways, including surface water and groundwater, are addressed. For this report, values for these 
parameters were used that are conservative and therefore protective of human health. 

Uncertainties concerning the use of plutonium-239,240 analyses to identify sites containing other COPCs 
are considered minor because of the pervasive occurrence of plutonium above background values in all 

. young sediment deposits in Pueblo Canyon. However, because of the lack of clear collocation between 
plutonium-239,240 and the inorganic and organic COPCs, and the relatively small data set for these 
COPCs, the maximum and average concentrations for the inorganic and organic COPCs may not be well 
constrained. Excluding plutonium, mercury may present the highest potential human health risk in Pueblo 
Canyon, although all mercury results in reaches P-2, P-3, and P-4 are below PRGs. Additional sampling 
and analysis may be required to provide improved estimates of average mercury concentration in reach 
P-1 for use in risk assessments 

Additional uncertainty in this analysis pertains to the area- and volume-weighted estimates of plutonium 
concentration. This uncertainty has not been quantitatively evaluated but, because of the conservative 
biases discussed here, is considered to be small enough to support the conclusion that PRGs would not 
be exceeded. The area-weighted averages are believed to be more accurate than the volume-weighted 
averages because sampling tended to be biased toward upper sediment layers and because the surface 
areas of geomorphic units are usually well defined. Uncertainties in the depth estimates for the packages 
are more difficult to ascertain. Depths were biased to higher values to avoid underestimating contaminant 
inventories, and volume-weighted averages may tend to be weighted too heavily toward the thickest 
units. However, volume-weighted plutonium concentrations in geomorphic units with thin layers of 
contaminated sediment would tend to be overestimated because of the assumption that there was no 
mixing with deeper uncontaminated sediment. In summary, the assumptions used in these calculations 
should result in a sufficiently conservative estimate of risk, indicating that there is no need for immediate 
remedial action with regard to potential human health risk. 

5.2 Ecological Screening Assessment 

There are two phases of the ecological screening assessment as presented in Kelly et al. ( 1998, 57916) 
and followed in this report: the seeping evaluation and the screening evaluation. The seeping evaluation 
includes (1) the data assessment step, which identifies the list of COPCs for the reaches; (2) the problem 
formulation step for the specific reaches under investigation; and (3) the bioaccumulation evaluation step, 
which evaluates the level of concern for persistent bioaccumulation and/or biomagnification from 
contaminants in the reaches. The basis for Pueblo Canyon-specific problem formulation is found in the 
seeping checklist in Appendix F. The seeping checklist is a useful tool for organizing existing ecological 
information and focusing the site visit on the information needed to develop the site conceptual model 
(SCM). The scoping checklist also provides the basis for evaluating the adequacy of the data for 
ecological risk screening. 

The screening evaluation includes the calculation of HQs and hazard indices (His) for all COPCs and all 
appropriate screening receptors. The HQ can be thought of as the ratio of the calculated exposure dose 
to the receptor (based on contaminant levels in the reach) to a dose that has been determined to be 
acceptable (based on toxicity studies for the receptor). An HI is a sum of HQs, across contaminants with 
like effects, for a given screening receptor. An HQ or HI greater than 1 is considered an indicator of 
potential adverse impacts, and the chemical constituents resulting in an HQ or HI greater than 1 are 
identified as contaminants of potential ecological concern (COPECs). HQ calculations require toxicity, 
bioconcentration, and bioaccumulation information for all chemicals for all receptors. This report will not 
include a quantitative screening evaluation because the required toxicity, bioconcentration, and 
bioaccumulation information are not available for aquatic receptors. To provide some information for a 
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qualitative uncertainty analysis, maximum COPC concentrations were compared with the ecological 
screening levels for the most sensitive terrestrial receptors. 

An uncertainty analysis follows the COPEC identification, which describes the key sources of uncertainty 
in the screening assessment. The uncertainty analysis can result in adding chemical constituents to or 
removing them from the list of COPECs. This report contains a qualitative uncertainty analysis to help 
understand potential data gaps associated with evaluating ecological risk. 

The last part of the screening assessment is to interpret screening results in the context of a risk 
management decision. In general, possible decisions include a recommendation of the appropriate 
corrective action, in terms of ecological concerns. Possible recommendations include ecological no 
further action (NFA), voluntary corrective action (VCA), expedited cleanup (EC), voluntary corrective 
measure (VCM), and corrective measures study (CMS), any of which will be incorporated into an 
integrated risk management decision to include human health risk evaluations, groundwater and surface 
water issues, and other applicable regulations. In this report, the interpretation section will be used to 
recommend the type of additional data for the Pueblo Canyon reaches that are needed for ecological risk 
characterization. 

5.2.1 Scoping 

5.2.1.1 Data Assessment 

The approach taken to characterize the sediments in Pueblo Canyon was designed to provide information 
on the nature and extent of contamination. By using information on known contaminant sources and 
laboratory analytical data, the COPC list for Pueblo Canyon sediments was established in Section 3.1. 
The COPCs have been established based on statistical and graphical analysis of the data at a reach 
level. 

5.2.1.2 Problem Formulation 

The purpose of the screening-level ecological risk problem formulation for the canyons is to provide 
information to (1) determine if ecological receptors can be affected by a release; (2) determine how the 
sediments should be aggregated spatially for screening and establish the functionaVoperational 
boundaries of the assessment; and (3) gather information to develop the SCM (e.g., what are the 
contaminant sources, dominant transport pathways and exposure routes, and potential receptors). 

Terrestrial ecological receptors are abundant throughout Pueblo Canyon, where the dominant plants 
include ponderosa pine, fir, shrub oak, chamisa, forbs, and grasses. Many areas have evidence of 
burrowing mammals, which represents both a potentially exposed animal population and a mechanism for 
contaminant redistribution. Limited areas have aquatic communities, and these areas include the active 
channel portion of reach P-1 and the active channel downgradient of the Bayo Canyon Wastewater 
Treatment Plant (WWTP) (reaches P-3 East and P-4). The surface water in reach P-1 likely originates 
from a combination of natural sources (a seep located near the Acid Canyon confluence) and runoff from 
residences. In the recent past, physical disturbance associated with installation and maintenance of the 
residential sewer line has affected the type and distribution of plants and animals. This sewer line is 
located in or near the active canyon floor from reach P-1 downstream past P-2 West to Kwage Canyon 
and on the lower canyon wall from P-2 East to P-3 West. The primary impact of this disturbance was to 
redistribute or bury some of the contaminated sediment packages. The disturbed areas were also noted 
to have early successional plant species (grasses and forbs). 
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Threatened and endangered (T&E) species are potential receptors for contaminant releases in Pueblo 
Canyon sediments. Specifically, the Mexican spotted owl and the peregrine falcon may roost or forage in 
Pueblo Canyon (Koch 1998, 59116). Thus, the kestrel screening receptor with an all flesh diet will serve 
as a surrogate for these avian T&E receptors in the screening calculations. 

Sediment data were collected on a reach basis, and within reaches samples were collected from a variety 
of geomorphic units and sediment facies. The reaches were selected to reflect the range in contaminant 
concentrations present within Pueblo Canyon sediments and to represent west-to-east geographic 
variations in the size of contaminated geomorphic units. 

Historical contaminant releases that affected the sediments in Pueblo Canyon could have occurred from a 
series of potential release sites (PASs) in the Pueblo Canyon watershed, as summarized in Section 1.3-
2; that information will not be repeated here. The most significant contaminant source in the watershed 
was the radioactive liquid waste treatment plant at former TA-45, and other PASs are present at TA-O, 
TA-31, and TA-73. 

For the Pueblo Canyon investigation, the primary impacted media are (1) surface soil in the canyon 
floodplain; (2) sediment in the active channel and adjacent abandoned channel surfaces (c1 and c2 
geomorphic units); and (3) surface water derived from seeps, springs, storm water runoff, or permitted 
municipal waste water discharges. In addition, the shallow alluvial groundwater in parts of Pueblo Canyon 
may carry colloidal and dissolved contaminants. 

The most important transport mechanism for contaminants in channel and floodplain units is lateral and 
vertical erosion of historical sediment deposits by surface water runoff, particularly in floods. 
Uncontaminated surface water could become contaminated by suspension or dissolution of contaminated 
soil or sediment. Another important release mechanism is the suspension of dry particulates by eolian 
processes, which makes air a secondary contaminated media. If the shallow alluvial groundwater is 
contaminated, contaminants could become available to ecological receptors in springs and seeps. 

The ecological SCM is presented graphically in Figure 5.2-1. The SCM identifies which exposure 
pathways represent major, minor, unlikely, or no pathway to ecological receptors. Exposure pathways to 
terrestrial receptors can occur through air (inhalation or deposition of particulates); surface soil (root 
uptake and rainsplash on plants, food web transport to plants and animals, incidental ingestion of soil, 
dermal contact with contaminated soil, and external radiation); and surface water or active channel 
sediments (root uptake and rainsplash on plants,· food web transport to animals, incidental ingestion of 
water and sediment, dermal contact with contaminated water or sediment, and external radiation from 
sediment). The major soil-related exposure pathways are expected to be food web transport and 
incidental ingestion of contaminated soil. Completion of the external gamma radiation pathway for soil or 
sedimenVsurface water is expected to be unlikely in Pueblo Canyon because of the observation of a 
single strong gamma-emitting radionuclide (cesium-137) only marginally above the background value (in 
reach P-1). The major sedimenVsurface water -related exposure pathways are expected to be food web 
transport and incidental ingestion of contaminated soil because of the presence of aquatic organisms in 
reaches P-1 and P-4. However, the importance of the water/sediment pathways are questionable 
because of the limited extent of active channel sediments and surface water along the entire length of 
Pueblo Canyon. Exposure to vapors is not a complete pathway because of the lack of volatile 
contaminants. Exposure to airborne particulates is expected to be a minor pathway because of the limited 
amount of contamination on the ground surface. Lastly, the remaining pathways that are related to 
exposure to surface soil (root uptake/rainsplash and dermal contact) and surface water/sediment (dermal 
contact) are expected to be minor because of the limited amount of contamination expressed at the 
ground surface coupled with the low absorption potential of the primary contaminant (plutonium) through 
skin or roots. 
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Figure 5.2-1. Conceptual site model of ecological receptors. 

Primary 
Exposure Route 

Respiration of vapors 

Inhalation/deposition 

Root uptake/rainsplash 

Food web transport 

Ingestion 

Dermal contact 

External gamma 

Root uptake/rainsplash 

Food web transport 

Ingestion 

Dermal contact 

External gamma 

[-----. 

~ 

Terrestrial 
Receptors 

I Plants I Animals- -~ 

None None 

Minor Minor 

Minor 

Major 

Major 

Minor 

Unlikely Unlikely 

Major 

Major 

Major 

Minor 

Unlikely Unlikely 

Aquatic 
Receptors 

I Plants I Animals I 

Major 

Major 

Major 

Minor 

Unlikely Unlikely 
I ---

F5.2·1/ PUEBLO CANYON REACH APR /101598 

V:l 
~· 
),.. 

~ 
~ 

~ 
~ 
;:s 
~ 

~ 
r') .... 
§' 
~ 
c 



Section 5.0 Site Assessments 

Typically all complete exposure pathways should be at least qualitatively evaluated in the screening 
evaluation. However, because of the lack of screening values for aquatic receptors, the screening 
evaluation presented below will evaluate only soil-related exposure pathways to terrestrial receptors 
(exclusive of dermal exposure and inhalation of particulates). 

5.2.1.3 Bioaccumulator Evaluation 

Several analytes detected above background values in the Pueblo Canyon reaches are potential 
bioaccumulators (see Table 5.2-1). However, most of these COPCs are measured at values only 
marginally above detection limits or background values. Thus, it is unlikely that significant 
bioaccumulation will occur for most of these chemicals. To better address the impact of the potential 
bioaccumulating chemicals and other COPCs on ecological receptors, a screening-level ecological risk 
assessment is appropriate. The significance of bioaccumulation will be an important topic in the 
uncertainty analysis of this screening-level risk assessment. 

TABLE 5.2-1 

COPCs FOR THE ECOLOGICAL SCREENING EVALUATION 

Analyte Group Analytes 

Inorganic Chemicals Antimony, cadmium*, copper*, lead*, mercury*, selenium•, silver, zinc 

Radionuclides Americium-241*, Cesium-137*, plutonium-238*, plutonium-239,240*, strontium-90*, tritium 

Pesticides Aldrin, &-BHC*, a-chlordane*, y-chlordane*, 4,4'-DDT 

PCBs Aroclor-1254*; Aroclor-1260* 

SVOCs Acenaphthene*, acenaphthylene, anthracene*, benz(a)anthracene*, benzo(a)pyrene*, 
benzo(b)fluoranthene*, benzo(g,h,i)perylene*, benzo(k)fluoranthene*, benzoic acid, bis(2-
ethylhexyl)phthalate*, carbazole, chrysene*, di-n-octylphthalate*, dibenz(a,h)anthracene*, 
dibenzofuran, fluoranthene*, fluoranthene•, fluorene*, indeno(1,2,3-cd)pyrene*, 
2-methylnaphthalene, naphthalene, phenanthrene*, pyrene* 

*Potential persistent bloaccumulator as defined by the New Mexico Environment Department 

5.2.2 Screening Evaluation 

The formal, quantitative screening evaluation will be made after ecological screening levels (ESLs) are 
developed for Laboratory aquatic receptors. The aquatic receptor screening evaluation also requires 
surface water sample data, which is not currently available for Pueblo Canyon. However, to help support 
an evaluation of the adequacy of the existing data for future canyon-wide ecological risk assessments, 
the relative hazard posed by COPCs to terrestrial ecological receptors was assessed. This analysis will 
help identify which COPECs represent potential terrestrial ecological risk drivers. Thus, these COPECs 
may require additional data collection to address only ecological risk uncertainties. 
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Table 5.2-2 provides the maximum detected sample result (except for antimony, which was never 
detected and for which the maximum detection limit is provided) for each Pueblo Canyon COPC and the 
corresponding minimum terrestrial ESL. This same information is presented graphically in Figure 5.2-2, 
where the x-axis plots the maximum value for each COPC in Pueblo Canyon and the y-axis plots the 
minimum terrestrial ESL1

• They-axis represents a conservative estimate of the exposure point 
concentrations for ecological receptors, and the future canyon-wide assessments will use more realistic 
estimates of exposure. Symbols that plot above the dashed line (the line of equality or y = x) represent 
chemicals (COPECs) that pose potential ecological risk (or HQ > 1). These analytes will be considered 
COPECs for the qualitative uncertainty analysis and interpretation sections below. This COPEC list is 
considered only preliminary because aquatic receptors and pathways have not been evaluated. Thus, 
other COPECs will likely be identified in the canyon-wide ecological assessment of sediment and surface 
water contamination in the Pueblo Canyon watershed. The nine COPECs that the highest potential risk to 
terrestrial ecological receptors, listed in order of HQ, are mercury; plutonium-239,240; bis(2-
ethylhexyl)phthalate; antimony; zinc; dichloro diphenyl trichloroethane (DDT); Aroclor-1254; lead; and 
selenium. The qualitative uncertainty analysis and interpretation sections of the screening-level ecological 
risk assessment will focus on these nine COPECs. 

Because of the potential T&E species exposure to these COPCs, it is important to note those COPCs 
whe~e the surrogate ecological receptor (kestrel with a flesh diet) has the lowest ESL. Bis(2-
ethylhexyl)phthalate is the only COPC where the kestrel has the lowest soil ESL (Table 5.2-2). 

5.2.2.1 Uncertainty Analysis 

This qualitative uncertainty analysis will consider the nine COPECs identified in the qualitative screening 
evaluation section. These COPECs include one radionuclide, five inorganic chemicals, and three organic 
chemicals. Seven of these chemicals are also considered potentially persistent bioaccumulators. Each of 
these COPECs is briefly discussed below. 

Plutonium-239,240. Because of the extensive discussion of plutonium-239,240 in the human health risk 
evaluation and the large database for this COPEC, additional discussion of the uncertainty relative to 
ecological receptors is not needed. Thus, it is assumed that uncertainties associated with regard to 
plutonium-239,240 for evaluating ecological risk are acceptable. 

Antimony. Significant data quality issues affect the data assessment of this COPEC, as discussed in 
Sections 3.1 and 3.2. The data rejected for reach P-4 are not expected to impact this assessment, as two 
valid antimony sample results remain for reach P-4. These two P-4 samples are consistent with the range 
of nondetect sample results obtained for the other reaches. No antimony detects were observed in the 
Pueblo Canyon sediment samples, and it is retained for data assessment only because of elevated 
detection limits that were higher than the background value. However, detection limits were elevated in 
only 17 of 44 inorganic chemical analyses from the Pueblo Canyon sediments. This evidence indicates 
that antimony is probably not elevated above the background value and should not be considered further 
in data assessment. 

1 The ratio of the y-axis to the x-axis value is equivalent to the HQ discussed above, and all supporting information for 
the derivation of terrestrial ESLs is postponed until the complete ecological risk assessment can be done that covers 
both terrestrial and aquatic receptors. Readers can review the basic models to calculate terrestrial ESLs in Kelly et al. 
(1998, 57916, Chapter 4). 
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TABLE 5.2-2 

MAXIMUM DETECTED SEDIMENT CONCENTRATIONS AND ECOLOGICAL SCREENING LEVELS 

Pueblo Maximum MinimumESL Screening Receptor 
Analyte Sample Result (mglkg) (mglkg) with Minimum ESL • 

Organic Chemicals 
Aroclor-1254 0.238 0.14 Robin 
Aroclor-1260 0.117 0.15 Shrew 
Aldrin 0.00211 N/Ab N/A 
0-BHC 0.00197 N/A N/A 
ex-Chlordane 0.00497 1.7 Robin 
y-Chlordane 0.00211 1.7 Robin 
4,4'-DDT 0.00599 0.0021 Robin 
Acenaphthene 0.219 4.5 Mouse 
Acenaphthylene 0.44 N/A N/A 
Anthracene 0.369 440 Mouse 
Benz(a)anthracene 1 3.9 Shrew 
Benzo(a)pyrene 1.7 3.8 Shrew 
Benzo(b )fluoranthene 2.5 3.7 Shrew 
Benzo(g,h,i}perylene 0.86 2.2 Fox 
Benzo(k}fluoranthene 0.95 3.7 Shrew 
Benzoic acid 0.75 8.4 Mouse 
Bis(2-ethylhexyl)phthalate 2.8 0.24 Kestrel" 
Carbazole 0.18 N/A N/A 
Chrysene 1.2 3.9 Shrew 
Dibenz(a,h}anthracene 0.28 2.3 Fox 
Dibenzofuran 0.18 100 Plant 
Di-n-octylphthalate 0.094 330 Shrew 
Fluoranthene 1.9 53 Shrew 
Fluorene 0.294 30 Invertebrate 
lndeno(1 ,2,3-cd)pyrene 0.88 2.5 Fox 
2-Methylnaphthalene 0.167 11 Mouse 
Naphthalene 0.374 21 Mouse 
Phenanthrene 1.505 4.4 Mouse 
Pyrene 2.2 32 Shrew 
Inorganic Chemicals 
Antimony 4.9d 1.0 Mouse 
Cadmium 0.92 3 Plant 
Copper 31.5 50 Invert 
Lead 77.3 50 Plant 
Mercury 0.65 0.012 Robin 
Selenium 0.98 0.85 Robin 
Silver 1.7 2 Plant 
Zinc 113 50 Plant 
Radionuclidese 
Americium-241 11.48 47 Robin 
Cesium-137 1.53 42 Robin 
Plutonium-238 2.078 31 Robin 
Plutonium-239,240 502.01 33 Robin 
Strontium-90 1.4 150 Robin 
Tritium 1.21 41,000 Mouse 

a. ESLs are calculated based on the methodology presented in Kelly et al. (1998, 57916). 
b. NJA =not applicable 
c. Kestrel was modeled with 100% flesh diet to mimic a falcon. 
d. Antimony result is not a detect. 
e. Radionuclides have units of pCVg. 
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Figure 5.2-2. Preliminary comparison of the relative hazard posed by Pueblo Canyon COPCs to 
terrestrial ecological receptors. 

Lead. Lead was measured at up to three times background value in reach P-1; it was also elevated in 
reach P-2 and possibly reach P-3. The chemical form of lead is important to the bioavailability and toxicity 
of lead in the environment. Uncertainty in bioavailability of lead could be addressed through literature 
searches of existing data sources or new data collection. 

Mercury. Mercury was clearly measured above the background value in Pueblo Canyon sediments 
(especially in reach P-1) and warrants a toxicity-based evaluation. Recall that reach P-1 also has aquatic 
receptors; therefore, potential effects on aquatic receptors are especially relevant in reach P-1. The 
importance of mercury as a risk to either aquatic or terrestrial ecological receptors depends on whether it 
exists as organic mercury or elemental mercury. Organic mercury is readily absorbed by animals, and it is 
more potent toxicologically in this form. Uncertainty could be reduced through further sediment analyses 
to determine the form of mercury present. Surface water samples should be collected to determine the 
amount of total mercury, and consideration should be given to determining if organic mercury is present in 
Pueblo Canyon surface water. 

Selenium. Some data quality issues affect selenium, particularly in relation to detection limits. As 
discussed in Sections 3.1 and 3.2 and Appendix E, there is only weak evidence that selenium is above 
the background value, which suggests that uncertainties associated with calculating the representative 
concentration for exposure to selenium should be acceptable. 
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Zinc. Zinc is clearly elevated above the background value, especially in reach P-1. Information on the 
toxicity and bioaccumulation of specific chemical forms of zinc comprise the largest source uncertainty for 
this COPEC. This uncertainty could be addressed through literature searches of existing data sources. 

Aroclor-1254. This COPEC was detected in only a single sample at approximately five times the typical 
detection limit; the median and mean values for Aroclor-1254 are nondetects. The related chemical, 
Aroclor-1260, was also detected in the Pueblo Canyon reaches at lower concentrations. Because of the 
apparently limited distribution of detectable aroclors (also known as polychlorinated biphenyls [PCBs]) in 
the Pueblo Canyon sediments, it would be difficult to sample sediments with standard laboratory 
analytical methods to better characterize PCB concentrations. Uncertainty in PCB bioaccumulation could 
be addressed through literature searches of existing data sources. 

Bis(2-ethylhexyl)phthalate. This plasticizer was detected in a single sample collected upstream of Acid 
Canyon in P-1 West. The detected result was 10 times the typical detection limit. Because this COPEC 
was not associated with the main contaminant source term in Acid Canyon, it could be related to 
numerous nonpoint sources in the upper Pueblo Canyon watershed. As noted in Section 3.2, no 
semivolatile organic chemical analyses, and therefore no bis(2-ethylhexyl)phthalate sample results, are 
available for reaches P-2 and P-3. This data gap causes some uncertainty in the maximum value for this 
COPEC. In addition, the most sensitive receptor for this COPEC was the kestrel, which is a surrogate for 
T&E species. However, additional sediment samples for this COPEC do not seem warranted because of 
its infrequent detection in sediments (1 of 16 samples) and lack of an identified Laboratory-related source 
for this chemical. 

DDT. DDT was detected in 3 of 30 samples collected in Pueblo Canyon. The concentration in the detects 
is roughly twice the typical detection limit for DDT. Although DDT has known ecological effects (especially 
for birds) and is a potentially persistent bioaccumulator, uncertainty in calculating the representative 
concentration for exposure to DDT would not be reduced through additional sediment data collection 
because of the infrequent detection of this COPEC. The potential for DDT bioaccumulation could be 
addressed through literature searches of existing data sources. 

5.2.2.2 Interpretation 

Several COPECs have been identified in Pueblo Canyon sediments, and further assessments of 
ecological risk will be performed. However, the lack of obvious contaminant-related ecological impacts in 
Pueblo Canyon suggests that there is no need for immediate remedial action with regard to ecological 
risk. 

Most of the uncertainties in potential ecological risk could be addressed through literature searches of 
existing data sources to estimate bioaccumulation of mercury, PCBs, and DDT in the Pueblo Canyon 
food web. The form of mercury present in Pueblo Canyon sediments is important to evaluating mercury 
toxicity and could be determined through collection of a limited number of additional sediment samples. 

Another obvious data gap in Pueblo Canyon is surface water in reaches P-1, P-3 West, and P-4. Water 
quality in reaches P-3 West and P-4 are impacted by permitted releases from the Bayo Canyon WWTP. 
Surface water data are needed to develop a comprehensive ecological risk assessment of Pueblo 
Canyon. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions from this investigation, highlights key remaining uncertainties 
related to contaminated sediments in Pueblo Canyon, and provides recommendations concerning 
possible additional assessments, data collection, and remedial action. The human health and ecological 
screening assessments presented in this report are preliminary and are intended to identify any need for 
immediate remedial action or additional data collection from the standpoint of potential risk. These 
preliminary assessments consider only present-day land use scenarios and the potential risk presented 
by contaminated sediments. More comprehensive risk assessments will be presented in one or more 
future reports on Pueblo and Los Alamos Canyons that will incorporate the results of ongoing 
groundwater investigations and additional sediment investigations and that may consider other land use 
scenarios. 

6.1 Nature and Sources of Contaminants 

The primary chemicals of potential concem (COPCs} in the sediments of Pueblo Canyon are 
radionuclides that were discharged from former Technical Area (TA} -45 into Acid Canyon. The most 
significant radionuclide in terms of potential human health risk is plutonium-239,240. Radionuclides that 
clearly have the same source and are collocated with plutonium-239,240 include americium-241, 
plutonium-238, and possibly tritium; the potential risks associated with these other radionuclides are 
minor relative to plutonium-239,240. Cesium-137 and strontium-90 are also known to have been 
released from T A-45 and were detected above background values in a single sample. Because of a 
statistical similarity to background data, the primary source for cesium-137 in Pueblo Canyon sediments 
is inferred to be worldwide fallout and not Laboratory operations. In contrast, the strontium-90 data 
indicate a statistical difference from background and therefore suggest actual releases from TA-45. 

A series of inorganic COPCs have been identified in the sediments of Pueblo Canyon that are not clearly 
collocated with plutonium-239,240 and that appear to have been derived from multiple sources, although 
the relative contributions from different sources have not been defined. The most significant inorganic 
COPC with regard to potential human health or ecological risk is mercury. Mercury has its highest 
concentrations in reach P-1, and data from this investigation and previous investigations indicate 
sources both in the Acid Canyon basin and in the Pueblo Canyon basin upstream from Acid Canyon. 
Release sites may include TA-45 and the Pueblo Canyon Wastewater Treatment Plant (WWTP}, but no 
sediment samples have been collected upstream from either of these sites; therefore, the possibility of 
other sources cannot be ru!ed out. Additional sampling and analysis would be required if it is necessary 
to determine the source of the mercury with more certainty in the context of evaluating risk and potential 
remedial actions. 

Several inorganic COPCs (cadmium, lead, silver, and zinc} have their highest concentrations in reach 
P-1 and have physical distributions that are similar to mercury. These contaminants may also have 
multiple sources within the upper Pueblo Canyon watershed. Another inorganic COPC, copper, may 
have been released from the same sites, but the maximum value for copper was obtained downstream 
in reach P-2 West, suggesting an additional source downstream of Acid Canyon as well. Additional 
sampling and analysis would be required if it is necessary to determine the source of these contaminants 
with more certainty. 

The remaining inorganic COPCs, antimony and selenium, have significant data quality issues that limit 
understanding of the potential significance of these chemicals in Pueblo Canyon sediments. It is possible 
that one or both are present only at background levels. Additional sampling and analysis would be 
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required if it is necessary to determine if these chemicals are present above background values and, if 

so, to determine their sources. 

Twenty-nine organic COPCs have been measured at low concentrations in the sediments of Pueblo 
Canyon and appear to have been derived from multiple sources, although none of the sources for these 
organic COPCs have been clearly identified. These chemicals include polychlorinated biphenyls {PCBs), 
pesticides, plasticizers, and polycyclic aromatic hydrocarbons {PAHs). Sources of these chemicals could 
potentially include both former Laboratory sites and urban areas of the Los Alamos townsite {e.g., 
parking lot and roadway runoff as a source of PAHs). For many of these COPCs naturally occurring 
materials such as charcoal could also have potentially provided results above detection limits. Additional 
sampling and analysis would be required if it is necessary to determine sources of the organic COPCs 
with more certainty. 

6.2 Present Distribution of Contaminants 

Plutonium-239,240 and other contaminants within Pueblo Canyon have been widely distributed by floods 
during the past 55 years. Sediment with plutonium concentrations above background values is present 
along the full length of Pueblo Canyon downstream from Acid Canyon, a distance of more than 10 km. 
The part of the canyon floor containing plutonium above the background value ranges in width from less 
than 10 m to greater than 100 m. The horizontal and vertical extent of contaminated sediments are well 
defined in the reaches selected for geomorphic mapping and sampling and, if required, estimates of the 
extent of contaminated sediments in unsampled reaches could be made based solely on geomorphic 
mapping. 

Concentrations of plutonium-239,240 in post-1942 sediment deposits show substantial variability both 
within reaches and between reaches, having a range of more than two orders of magnitude within some 
reaches. The highest concentrations of plutonium-239,240 and associated radionuclides occur in fine
grained sediments that were probably deposited concurrently with or soon after the peak contaminant 
releases from T A-45, and high variability in plutonium concentration also seems to exist within these 
deposits. These relatively old post-1942 sediments are found in geographically small areas that cannot 
be reliably identified using geomorphic mapping alone {e.g., the c2b unit in reach P-1 East and the c6 
unit in P-4 West). However, if these isolated pockets of sediment are chosen as targets for remedial 
action to reduce potential risk, it would be possible to identify them in unsampled reaches using field 
measurements of alpha radiation in combination with geomorphic mapping. 

Concentrations of most other radionuclides released from T A-45, specifically americium-241, 
plutonium-238, and possibly tritium, are positively correlated with the concentrations of 
plutonium-239,240, indicating that these COPCs are collocated with plutonium-239,240. Therefore, the 
areas of highest concentrations of these radionuclides can be predicted based on information on 
concentrations of plutonium-239,240 using either analytical data or field radiation measurements. 
Strontium-90 is also apparently elevated above background levels because of releases from TA-45, but 
it is not collocated with plutonium-239,240; therefore, the areas with the highest concentrations of 
strontium-90 cannot be predicted based on the plutonium data. 

Inorganic and organic COPes in Pueblo Canyon are probably contained within the same sediment 
deposits as the plutonium-239,240, but concentrations of the inorganic and organic COPCs are not 
clearly correlated with plutonium concentrations in post-1942 sediments. Because of their apparent lack 
of collocation with the primary radionuclide contaminants, it is not possible at present to systematically 
identify those sites where concentrations of inorganic and organic COPCs are highest. Therefore, if risk 
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assessments identify that specific inorganic or organic COPCs require remedial actions, additional 
sediment sampling and analysis would be required to develop a defensible conceptual model that would 
describe the extent of contaminated sediment requiring remediation. 

6.3 Potential Human Health Risk 

The preliminary human health risk assessment presented in Section 5.1 evaluated the radiation dose 
that could be received by trail users, resource users, and construction workers in Pueblo Canyon under 
present-day conditions of contamination and land use. Only the dose contributed by plutonium-239,240 
in sediments was evaluated in this report because a screening assessment indicated that this COPC 
was the dominant contributor to potential human health risk in Pueblo Canyon. The assessment 
indicated that nowhere in the Pueblo Canyon reaches did conservative estimates of dose exceed the 
preliminary remediation goal (PRG) of 15 mrem/yr proposed by the Environmental Protection Agency. 
Therefore, the results of this investigation indicate no immediate risk to human health because of the 
levels of contamination in Pueblo Canyon sediments and no need for immediate remedial action in the 
context of human health risk 

The other COPCs that were identified in the human health screening assessment as having maximum 
values exceeding PRGs are the PAHs benzo(a)pyrene for all exposure scenarios; benzo(b)fluoranthene 
and dibenz(a,h)anthracene for both the trail user and the resource user scenarios; and mercury only for 
the resource user scenario. The PAHs may warrant additional sampling and analysis to determine if they 
are derived from Laboratory potential release sites (PASs) or from elsewhere in the Los Alamos 
townsite, and possibly to better define their distribution and concentrations. For mercury, the pathway 
associated with the exceedances of the resource user PRG is uptake from sediments to plants and then 
from plants to meat. This scenario is conservative because the animals providing meat are assumed to 
range and graze exclusively on the contaminated sediments. This assumption needs to be evaluated by 
comparing the areal extent of mercury contamination in reach P-1, where the highest values occur, with 
the range requirements for typical grazing animals in this area. 

The human health risk assessment presented in this report evaluated only the risk due to contaminants 
in sediments, and additional risk assessments will be required that incorporate surface water and/or 
groundwater exposure pathways. Data on water quality are currently being collected from Pueblo 
Canyon by the Environmental Restoration Project for use in these future assessments. Additional risk 
assessments may also be required to evaluate different land use and exposure scenarios, such as 
residential scenarios, if it is decided that such assessments are appropriate. 

6.4 Potential Ecological Risk 

Potential ecological risk is poorly defined in Pueblo Canyon because of the limited scope of the 
ecological screening assessment that was possible in the context of this report. Because the Laboratory 
has not compiled information on the toxicity of Pueblo Canyon contaminants of potential ecological 
concern (COPECs) to aquatic receptors or on the concentration of COPECs in surface water, the 
assessment presented in Section 5.2 evaluated only the potential risk to terrestrial receptors from 
contaminants contained within the sediments. In addition, this preliminary assessment used only 
maximum values obtained for each COPC within Pueblo Canyon and made no attempt to estimate 
average concentrations or to evaluate risk on a reach basis or a watershed basis. Despite these 
limitations, this assessment indicates that several contaminants present within the sediments of Pueblo 
Canyon pose potential ecological risk to terrestrial receptors and thus will require additional assessment; 
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this assessment also identifies some specific data needs. However, the lack of obvious contaminant
related ecological impacts in Pueblo Canyon suggests that there is no need for immediate remedial 

action with regard to ecological risk. 

The screening assessment performed in this investigation identified mercury as presenting the highest 
potential ecological risk within the sediments of Pueblo Canyon. Available data indicate that mercury 
was released from multiple sites in the upper part of the Pueblo Canyon watershed and has its highest 
concentrations in reach P-1, although it has also been detected above background values in 
downstream reaches. At least two significant uncertainties exist concerning the potential ecological risk 
posed by mercury in Pueblo Canyon. First, the specific chemical form of the mercury is unknown, and 
the preliminary ecological risk calculations assumed that all the mercury is present in its most toxic form 
(methyl mercury). A more realistic ecological assessment of the risk posed by mercury could benefit 
from data on its actual chemical form and/or the actual biological uptake. A relatively simple first step in 
performing a more realistic assessment would be to determine the mercury valence states and 
compounds present within sediment samples in reach P-1, where mercury concentrations are highest. A 
second uncertainty concerns the geographic distribution of the mercury. Because mercury is not clearly 
collocated with plutonium-239,240, available data are insufficient to develop a conceptual model 
describing the distribution of mercury in enough detail to use in designing and implementing remedial 
actions, if these are required. Therefore, if further assessments indicate that mercury poses a significant 
ecological risk in Pueblo Canyon, additional sampling would be required to define the distribution of 
mercury and propose remedial actions. 

Plutonium-239,240 was identified as the COPEC with the second highest potential ecological risk in the 
sediments of Pueblo Canyon. Geographic variations in plutonium concentration are well established in 
Pueblo Canyon, and available data are adequate in this regard to perform additional assessments and to 
propose remedial actions, if required. The largest uncertainty concerns the actual uptake of plutonium 
into the food web, and this uncertainty could be reduced through application of Laboratory-specific biota 
uptake studies or new investigations of plutonium in animal tissue. 

The remaining COPECs that were identified as potential ecological risk drivers in this investigation in 
part share the same uncertainties associated with mercury (uncertain chemical form, biological uptake, 
and geographic distribution), although for some there are additional questions as to whether they were 
released from Laboratory operations. Data on these COPCs in sediments and/or animal tissues could be 
obtained concurrently with further investigations of mercury if required for future ecological risk 
assessment. 

6.5 Future Remobilization and Transport of Contaminated Sediments 

Floods constitute the primary transport mechanism for contaminants in Pueblo Canyon and, under 
natural conditions, floods will continue to redistribute these contaminants. Future effects of floods can be 
estimated based on the geomorphic record of the effects of floods that have occurred during the past 55 
years. Each flood redistributes part of the contaminant inventory within the watershed and also mixes 
contaminated sediment with uncontaminated sediment derived from various parts of the watershed. This 
mixing of sediment from different sources has reduced the concentration of plutonium transported by 
floods over time. Plutonium concentrations in sediment transported during floods were highest during the 
period of active releases of radioactive effluent from TA-45, before 1965, and concentrations dropped 
rapidly after effluent releases stopped. Plutonium concentrations have been stable or have declined 
since that time; therefore, concentrations can be expected to remain stable or to decline during the next 
several decades. Thus, remedial actions to reduce plutonium concentrations in sediment transported . 
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during floods will be necessary only if it is determined that present-day concentrations pose a significant 
human health or ecological risk or are otherwise unacceptable. 

Most of the plutonium contained within sediments in Pueblo Canyon is located in geomorphic units that 
are presently isolated from the active channel and that are not considered to be susceptible to 
remobilization by vertical channel incision or lateral bank erosion during the next 50 years, as discussed 
in Section 4.3.6. In addition, part of the plutonium that is remobilized will be redeposited in relatively 
stable geomorphic settings downstream within Pueblo Canyon and thus will not reach Los Alamos 
Canyon or the Rio Grande over these time scales. In the short term (next ten years}, the plutonium most 
susceptible to transport off Laboratory property is believed to be contained within sediment deposits in 
reach P-4 in lower Pueblo Canyon, which is an area that is experiencing relatively extensive erosion at 
present, although less than 20% of the plutonium in P-4 is considered susceptible to remobilization. No 
immediate remedial action in reach P-4 is considered necessary because risk-based decisions and 
regulatory standards are based on concentrations of contaminants and not mass (inventory} and 
because the preliminary risk assessment results indicate that current concentrations do not pose 
unacceptable risks. 

If it is determined that concentrations of plutonium or the total amount of plutonium in sediments leaving 
Pueblo Canyon are unacceptable, remedial actions would ideally be based on a model that describes 
the redistribution of sediment within and transport of sediment out of Pueblo Canyon. Such a model 
should allow an evaluation of the effects of various remedial actions over a variety of time scales and be 
tailored for the parameter of interest (i.e., concentration or mass}. For example, if the desired goal is to 
reduce plutonium concentrations in sediment at the confluence with Los Alamos Canyon, remedial 
actions in one part of the canyon might be indicated, but if the goal is to reduce the total mass of 
plutonium leaving Pueblo Canyon over some time frame, different remedial actions might be warranted. 

Currently it is not possible to quantitatively predict (1) the rate that plutonium and other contaminants will 
be transported out of Pueblo Canyon and into Los Alamos Canyon, (2} contaminant concentrations 
within sediments carried by future floods (except in the short term}, or (3} the effects of possible remedial 
actions, although qualitative predictions can be made. Quantitative predictions would require a 
defensible model that can incorporate the remobilization of contaminated sediment from a variety of 
geomorphic units, which have variable sediment residence times; the mixing of sediment from both 
contaminated and uncontaminated sources; and the redistribution of this sediment by floods with varying 
recurrence intervals. Because of the probabilistic nature of floods, a probabilistic sediment transport 
model would be most appropriate. Therefore, if it is foreseen that remedial actions may be warranted in 
the future to reduce either the concentrations or mass of plutonium leaving Pueblo Canyon, development 
of a probabilistic sediment transport model tailored to the conditions in Pueblo Canyon should be 
pursued. 

6.6 Summary of Recommendations 

The assessments of potential human health and ecological risk presented in this report indicate that 
levels of contamination in the sediments of Pueblo Canyon do not require immediate remedial actions 
with regard to present-day risk. Similarly, the geomorphic assessments indicate that the concentrations 
of contaminants in sediments carried by floods have been stable or have declined for decades, and the 
redistribution of contaminated sediments will not result in future increases in contaminant concentrations 
in downstream areas. Therefore, no remedial actions are proposed at this time, although remedial 
actions may be warranted in the future following additional assessments. 

Pueblo Canyon Reach Report 6-5 September 1998 



Conclusions and Recommendations Section 6.0 

Additional risk assessments will be required beyond what was possible in the context of this report, 
including both human health and ecological risk, and some additional sampling and analysis will be 
required to support these assessments. In particular, water quality data will be required for both human 
health and ecological risk assessments, and continued collection of sufficient data to perform risk 
assessments is considered a priority. In addition, more analyses from sediment samples may be 
required to complete these risk assessments. Goals of additional sampling may include determining the 
specific chemical form and sources of the mercury, and also determining the most significant source for 
the mercury. Additional goals of further sampling may include determining the source and distribution of 
PAHs. If it is decided that additional sediment sampling is required outside of the sampled reaches (e.g., 
closer to the Pueblo CanyonWWTP), then additional geomorphic mapping in these areas will also be 

required. 

Decision points concerning the transport of contaminants from Pueblo Canyon into Los Alamos Canyon 
and toward the Rio Grande are not yet defined; thus, it is uncertain if remedial actions may be required 
to reduce either the concentrations of contaminants in sediments carried by floods or the total mass 
(inventory) of contaminants transported downstream over various time frames. Therefore, decisions 
concerning the possible need for remedial action in this context will depend on the development of 
specific decision criteria. However, if it is foreseen that remedial actions may be required in the future to 
address off-site transport, development of a defensible sediment transport model should be pursued that 
would allow better identification of specific sites where remedial actions would be most effective. 
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Appendix A Acronyms and Unit Conversions 

APPENDIX A LIST OF ACRONYMS AND UNIT CONVERSIONS 

A-1.0 LIST OF ACRONYMS 

ASTM 

BKG 

CMS 

COPC 

COPEC 

cpm 

CRDL 

CVAA 

DDT 

DOE 

EC 

EDL 

EFH 

EPA 

EOL 

ER 

ESL 

FIMAD 

FUSRAP 

GFAA 

GIS 

GPC 

GPS 

HE 

HI 

HQ 

HSWA 

ICP 

ICPES 

ICPMS 

IDL 

American Society for Testing and Materials 

background data 

corrective measures study 

chemical of potential concern 

contaminant of potential ecological concern 

counts per minute 

contract required detection limit 

cold vapor atomic absorption 

dichloro diphenyl trichloroethane 

Department of Energy 

expedited cleanup 

estimated detection limit 

Exposure Factors Handbook 

Environmental Protection Agency 

estimated quantitation limit 

Environmental Restoration 

ecological screening level 

Facility for Information Management, Analysis, and Display 

Formerly Utilized Sites Remedial Action Program 

graphite furnace atomic absorption 

geographic information system 

gel permeation chromatography 

gallons per second 

high-explosive(s) 

hazard index 

hazard quotient 

Hazardous and Solid Waste Amendments 

inductively coupled plasma 

inductively coupled plasma emission spectroscopy 

inductively coupled plasma mass spectrometry 

instrument detection limit 
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J 

J+ 

J-

LCS 

MDA 

MF 

NA 

N/A 

N.A. 

ND 

NFA 

NFG 

NR 

NTU 

PAH 

PCB 

PESTPCB 

PRG 

PAS 

QA 

ac 
R 

RAGS 

RCRA 

RN 

RPD 

SAL 

SCM 

SOP 

sow 

The analyte was positively identified, and the associated numerical value is estimated 
to be more uncertain than would normally be expected for that analysis. 

The analyte was positively identified, and the reported value is an estimate and likely 

biased high. 

The analyte was positively identified, and the reported value is an estimate and likely 

biased low. 

laboratory control sample 

minimum detectable activity 

moisture fraction 

not analyzed 

not applicable 

not available 

not detected 

no further action 

national functional guidelines 

not requested 

nephelometric turbidity unit 

polycyclic aromatic hydrocarbon 

polychlorinated biphenyl 

pesticide and polychlorinated biphenyl 

preliminary remediation goal 

potential release site 

quality assurance 

quality control 

The sample results are rejected because of serious deficiencies in the ability to analyze 
the sample and meet the quality control criteria; presence or absence cannot be 
verified. 

Risk Assessment Guidance for Superfund 

Resource Conservation and Recovery Act 

request number 

relative percent difference 

screening action level 

site conceptual model 

standard operating procedure 

statement of work 
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SVOC semivolatile organic compound 

TA Technical Area 

TAL target analyte list 

TCMX tetrachloro-m-xylene 

T&E threatened and endangered 

TPU total propagated uncertainty 

U The analyte was analyzed for but not detected. Reported value is the sample-specific 
estimated quantitation limit or detection limit. 

UJ The analyte was analyzed for but not detected. Reported value is an estimate of the 
sample-specific quantitation limit or detection limit. 

USGS United States Geological Survey 

USRADS Ultrasonic Ranging and Data System 

VCA voluntary corrective action 

VCM voluntary corrective measure 

WRS Wilcoxon Rank System 

WWTP wastewater treatment plant 
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A-2.0 METRIC TO ENGLISH CONVERSIONS AND METRIC PREFIXES 

TABLE A2-1 

METRIC TO ENGLISH CONVERSIONS 

Multiply Sl (Metric) Unit 

kilometers (km) 

kilometers (klil) 

meters (m) 

meters (m) 

centimeters (em) 

centimeters (em) 

millimeters (mm) 

micrometers or microns (Jlm) 

square kilometers (km2
) 

square meters (m2
) 

cubic meters (m3
) 

kilograms (kg) 

grams (g) 

grams per cubic centimeter (g/cm3) 

milligrams per kilogram (mglkg) 

degrees Celsius (°C) 

.--
Term 

mega-

kilo-

deci-

centi-

milli-

micro-

nano-

pico-

September 1998 

by 

0.622 

3281 

3.281 

39.37 

0.03281 

0.394 

0.0394 

0.0000394 

0.3861 

10.764 

35.31 

2.2046 

0.0353 

62.422 

1 

9/5 + 32 

TABLE A2·2 

METRIC PREFIXES 

Power of 10 

106 

1Q3 

10'1 

10'2 

10-3 

10-6 

10-9 

10·12 

A-4 

To Obtain US Customary Unit 

miles (mi) 

feet {ft) 

feet (ft) 

inches (in.) 

feet (ft) 

inches (in.) 

inches (in.) 

inches (in.) 

square miles (mi2) 

square feet (ft2) 

cubic feet (ft3) 
pounds (lb) 

ounces (oz) 

pounds per cubic foot (lb!ft!) 

parts per million (ppm) 

degrees Fahrenheit (0 F) 

-
Symbol 

M 

k 

d 

c 
m 

ll 
n 

p 
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AppendixB Characterization of Geomorphic Units 

APPENDIX B CHARACTERIZATION OF GEOMORPHIC UNITS 

This appendix presents supplemental information on the characteristics of the geomorphic units in the 
Pueblo Canyon reaches. -

B-1.0 DENDROCHRONOLOGICAL ANALYSES 

Trees were cored in each of the Pueblo Canyon reaches for dendrochronological analyses (tree-ring 
dating) to provide age constraints for geomorphic units and for specific sediment deposits. Sediments 
burying trees of known age are constrained to be younger than the trees, and sediments beneath the 
base of trees are constrained to be older. In some cases, nearby trees of different age can provide more 
precise determination of the ages of sediment deposits. For example, two adjacent trees of different age 
can be buried by different thicknesses of sediment recording a variable number of floods since the 
germination of each tree and approximate ages for such floods, or different age trees can be buried by 
the same thickness of sediment recording the absence of deposition during specific time periods. In one 
case (tree PUB-027, reach P-3 East}, the calendar year of a specific flood was estimated by the date of a 
major growth response recorded in the tree rings following partial toppling of this tree, which resulted in a 
bend in the tree trunk. 

Cores were collected from 29 individual Pinus ponderosa trees using a 5-mm-diameter increment borer 
(Table B1-1}. Each tree was assigned a unique three-letter three-number identifier following the 
convention used by the Laboratory of Tree-Ring Research at the University of Arizona, with the 
designation "PUB" chosen to indicate trees cored in Pueblo Canyon. These trees are located at or near 
sediment sample sites, and data on the tree diameter and the thickness of sediment burying each tree 
were recorded. To best constrain the germination age of each tree, the trees were cored as close to the 
ground as was feasible, and an attempt was made to core through the pith or core as close as possible to 
the pith for each tree. Bark was included at the outside edge of the core wherever possible to confirm the 
completeness of the tree-ring record. A minimum of two cores were collected from each tree, typically at 
right angles to one another, to provide checks on the accuracy of the tree-ring dating. After cores were 
extracted from the increment borer, an estimated age of each tree was obtained by visual inspection of 
the core, either with the naked eye or using a 10x hand lens, to guide further field work. Cores were then 
placed in paper soda straws, labeled, and allowed to dry for a minimum of four days before final sample 
preparation. 

After drying, properly oriented cores were mounted in grooved, wooden strips approximately 9.5 by 14.3 
mm in cross section using the methodology described in Stokes and Smiley (1968, 57644) and Phipps 
(1985, 58477}. Mounted cores were allowed to dry a minimum of one day before surfacing. Cores were 
surfaced by first treating the core with a 50% glycerin and water solution, heating, and then slicing the 
core with a heavy duty carpet blade. Cores were then sanded with progressively finer-grit sandpaper; 
typically progressing from 220 through 1000 grit paper, with two intermediate stages. As a final step, 
cores were wiped with isopropyl alcohol and buffed using suede leather. 
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TABLE Bl-1 

DENDROCHRONOLOGICAL ANALYSES FROM PUEBLO CANYON TREE CORES* 
---

Tree Date Estimated Height Depth 
Diameter of Date of of 

Tree Geomorphic at 1m Date Innermost of Core Burial 
ID Subreach Unit Species (em) Cored Ring Pith (em) (em) Notes 

PUB-001 P-2 East c3 P. ponderosa 29 10/29/97 1952 1952 33 23 PU-0136 sample site 

PUB-002 P-2 East f1 P. ponderosa 37 10/29/97 1964 1962 98 70 PU-0139 sample site 

PUB-003 P-2 East f1 P. ponderosa 32 10/29/97 1922 1921 -35 21 4 m east of PU-0139 sample site 

PUB-004 P-2 East f1 P. ponderosa 41 10/29/97 1916 1913 42 21 8 m east cf PU-0139 sample site 

PUB-005 P-2West f1 P. ponderosa 26 10/30/97 1937 1937 36 30 PU-0125 sample site 

PUB-006 P-2 West f1 P. ponderosa 11 10/30/97 1968 1963 74 33 10 m east of PU-0125; many false rings, 
dating uncertain 

PUB-007 P-2West f1 P. ponderosa 50 10/30/97 1929 1925 52 30 PU-0126 sample site 

PUB-008 P-2 West f1 P. ponderosa 10 10/30/97 1942 1937 47 32 4 m west of PU-0126; very suppressed tree, 
unable to cross date 

PUB-009 P-2West f1 P. ponderosa 20 10/30/97 1932 1930 56 56 PU-0128 sample site 

PUB-010 P-2 West f1 P. ponderosa 32 10/30/97 1923 1921 73 48 PU-0133 sample site 

PUB-011 P-2 West f1 P. ponderosa 13 10/30/97 1957 1954 55 29 1m southwest of PU-0133 sample site 

PUB-012 P-3 West c3 P. ponderosa 32 10/31/97 1964 1956 54 38 4 m east of PU-0167 

PUB-013 P-3 West c2 P. ponderosa 15 10/31/97 1986 1983 30 36 PU-0167 sample site 

PUB-014 P-3 West c3 P. ponderosa 9 10/31/97 1966 1965 39 35--45 0.5 m west of PUB-012; very suppressed 
tree, poor cross dating 

PUB-015 P-3 West c2 P. ponderosa 5 10/31/97 1989 1987 22 22 2.6 m southwest of PU-0167 sample site; 
buried by sandy gravel 

PUB-016 P-3 West f1 P. ponderosa 18 10/31/97 1956 1954 30 0 12m southwest of PU-0141 sample site 

PUB-017 P-3 West f1 P. ponderosa 31 10/31/97 1950 1940 54 30 12m southwest of PU-0141 sample site 

PUB-018 P-3West f1 P. ponderosa 42 10/31/97 1962 1952 31 14 -8 m southwest of PU-0141 sample site 

PUB-019 P-3West f1 P. ponderosa 29 10131/97 1937 1931 76 -43 PU-0147 sample site 

*Trees were cored by Paul Drakos, Steven Reneau, Danny Katzman, Celina Salazar, and Jared Lyman. Dendrochronological analyses were performed by Paul Drakos. 
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Tree 
ID Sub reach 

PUB-020 P-3 West 

PUB-021 P-3 East 

PUB-022 P-3 East 

PUB-023 P-1 East 

PUB-024 P-1 East 

PUB-025 P-4 East 

PUB-026 P-4 West 

PUB-027 P-3 East 

PUB-028 P-2 East 

PUB-029 P-2 West 

TABLE B1-1 (continued) 

DENDROCHRONOLOGICAL ANALYSES FROM PUEBLO CANYON TREE CORES* 

Tree Date Estimated Height Depth 
Diameter of Date of of 

-

Geomorphic at 1m Date Innermost of Core Burial 
Unit Species (em) Cored Ring Pith (em) (em) Notes 

f1 P. ponderosa 53 10/31/97 1920 1914 70 -80 PU-0148 sample site 

f2? (f1?) P. ponderosa 39 10/31/97 1863 1863 24 35 PU-0152 sample site 

f1 P. ponderosa 33 10/31/97 1943 1939 40 12 PU-0153 sample site 

c2b P. ponderosa 32 5/5/98 1926 1923 71 ~85 1.9 m east of PU-0025 sample site 

c2 P. ponderosa 25 5/5/98 1943 1943 -70 ~75 PU-0107 sample site 

c3 P. ponderosa 28 6/4/98 1959 1958 70 38 5 m southeast of PU-0099 sample site 

c6 P. ponderosa 45 6/4/98 1944 1943 43 0 10 m south of PU-0092 sample site 

f2? (f1 ?) P. ponderosa 24 6/4/98 1903 1895 63-100 58 1.35 m south of PU-0152 sample site; tree 
bent by flood -1918 

f1 P. ponderosa 31 6/4/98 1923 1919 48 33 PU-0161 sample site 

f1 P. ponderosa 25 6/4/98 1914 1913 46 15 PU-0165 sample site 

*Trees were cored by Paul Drakos, Steven Reneau, Danny Katzman, Celina Salazar, and Jared Lyman. Dendrochronological an~lyses were performed by Paul Drakos. 
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Characterization of Geomorphic Units Appendix B 

After preparation, cores were examined under a binocular microscope. When possible, cores were cross
dated using methods described in Glock (1937, 58476); Stokes and Smiley (1968, 57644); and Phipps 
(1985, 58477} to provide an absolute date for the innermost ring in a given specimen. Cores were cross
dated against local records of the growth response of trees to climatic variations as contained within the 
Bandelier National Monument master chronology and the Bandelier-Frijolito watershed pinon pine master 
chronology. Approximately 52% of samples exhibited a good correlation with the master chronologies for 
this area, whereas approximately 28% of samples did not correlate with the master chronologies (Table 
B1-1}. The remaining 20% of the cores exhibited a fair correlation with the Bandelier National Monument 
master chronology. When the pith was encountered in a core and the core fit the master chronology, the 
absolute age of the pith at the height the tree was cored could be determined with a high level of 
confidence. If the pith was not encountered, the age of the pith was estimated using one of three plots of 
concentric circles with spacings of 0.25, 0.5, and 1 mm. The number of missing rings between the 
innermost ring visible in a given core and the pith was estimated by matching the arc of a circle of 
appropriate scale to the arc of the inner ring and counting the number of circles between the inner ring 
and an imaginary pith at the center of the series of circles. 

Uncertainties in cross dating are due to a variety of factors, including an abundance of false rings in the 
relatively young trees targeted for this study; the location of trees on canyon floors where environmental 
stresses are lessened and climatic variations may not be as evident as in trees growing in harsher 
settings (e.g., on hillsides with thin soils); coring of trees whose growth is suppressed by nearby larger 
trees; and the fact that not all trees in a given area will fit a master chronology. A false ring superficially 
appears as a separate ring but is in fact contained within an annual growth increment (Phipps 1985, 
58477); young trees, such as those used for this study, exhibit a relative abundance of false rings. Trees 
growing along canyon floors are more likely to have a continuous spring and summer moisture supply 
than are trees growing on hillslopes, which could lead to a complacent ring series. However, it is apparent 
from the trees collected in this study that, in general, moisture does not occur in sufficient quantity or 
duration along the Pueblo Canyon drainage to produce an abundance of complacent trees. Trees 
growing in dense stands (i.e., suppressed trees) are problematic because "it has been found that 
competition among closely growing trees may modify or change the ring pattern from that of a 'normal 
precipitation pattern'" (Stokes and Smiley 1968, 57644, p. 31 ). Despite these problems, it is apparent that 
many of the trees growing in Pueblo Canyon and other canyons on the Pajarito Plateau are suitable for 
cross dating and thus provide accurate tree-ring dating. 

B-2.0 THICKNESS OF POST-1942 SEDIMENT DEPOSITS 

The thickness of post-1942 sediment was measured in each of the Pueblo Canyon reaches to calculate 
the volume of sediment in the different geomorphic units and the associated plutonium-239,240 inventory. 
Thickness measurements were focused on the relatively fine-grained overbank facies sediment because 
of the higher levels of plutonium in these sediments than in the coarser-grained channel facies sediment 
and their resultant importance in estimating plutonium inventory and in evaluating potential risk. In 
addition, the thickness of post-1942 overbank facies sediment can be determined with greater confidence 
than the thickness of associated channel facies sediment because of the general absence of clear 
stratigraphic markers in the latter and the difficulty in confidently determining the contact with underlying 
pre-1943 sediment. Thickness measurements for each of the Pueblo Canyon reaches are presented in 
Figures B2-1 through B2-7. 
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Figure 82-1. Histograms showing thickness measurements in reach P-1 East. 
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Characterization of Geomorphic Units Appendix B 

B-3.0 PARTICLE SIZE AND ORGANIC MATTER DATA 

Each layer that was sampled for analysis of potential contaminants was also sampled for analysis of 
particle size distribution to evaluate possible relations between contaminant levels and size 
characteristics. Samples collected in 1996 were analyzed by the laboratories of Rust Geotech (full-suite 
samples) or Roy F. Weston, Inc. (remaining samples) in accordance with the American Society for 
Testing and Materials (ASTM) method D 422-63, which is tailored to engineering applications. Samples 
collected in 1997 and 1998 were analyzed by the Soil Characterization and Quaternary Pedology 
Laboratory of the Desert Research Institute, following procedures recommended by the United States 
Geological Survey (USGS) for geological applications (Janitzky 1986, 57674). One primary difference 
between these methods is in the way percentages of silt and clay size fractions are determined, with the 
ASTM procedure using an approximate hydrometer method and the USGS procedure using a more 
precise pipette method. An additional difference is in the methods used for dispersing the samples before 
analysis, with the USGS recommending a gentle dispersing procedure that is less likely to physically 
abrade friable gravel (such as tuff fragments) than the ASTM procedure. After the results of the 1996 
sampling indicated that data on silt and clay percentages could be very important in understanding 
variations in contaminant levels, the Canyons Focus Area technical team decided to analyze subsequent 
samples using the more precise USGS procedure. 

Data on organic matter content were also obtained on most of the samples collected for analysis of 
potential contamination to evaluate potential relations between contaminant concentrations and organic 
matter. Analyses used a loss-on-ignition method in which, after drying at low temperature to remove 
water, the percentage of sample lost by combustion after heating at 400°C for four hours was calculated. 

Data on particle size distribution and organic matter content for the Pueblo Canyon sediment samples are 
shown in Tables 83-1 through 83-4. Summaries of the particle size and organic matter data for each 
geomorphic unit are shown in Tables 83-5 through 83-8. Percentages of sand, silt, and clay size fractions 
are calculated from the <2 mm size fraction. For the <2 mm size fraction, the median particle size class, 
the median particle size, and the soil texture are shown to facilitate comparison of the particle size 
characteristics of the different samples and the different geomorphic units. Because particle size 
distributions are traditionally shown on semilogarithmic plots, the median particle size is calculated in 
these tables by extrapolating between boundaries of size classes using a logarithmic transformation. 
Calculation of soil texture follows standard procedures used by soil scientists (e.g., Nyhan et al. 1978, 
5702, p. 19). Percentages of gravel in these tables are lower than in the actual sampled layer for many 
samples because only gravel that would fit into the sample bottles was collected-(<5 em). Average gravel 
percentages for the coarse channel facies deposits are thus routinely underestimated, although gravel 
percentages for overbank facies deposits are generally accurate. 

The relations of plutonium-239,240 concentration to various parti.cle size parameters and organic matter 
content for each reach were examined using a series of scatter plots. Particle size parameters chosen 
were the median particle size and the percent finer than each break between size classes (e.g., percent 
clay [<2 micron size fraction] and percent clay plus fine silt [<15 micron size fraction]). On each of the 
scatter plots, different symbols were used to distinguish samples from the different geomorphic units and 
different sediment facies to visually examine which subsets of the samples within each reach shared 
similar relations of particle size to plutonium concentration. The most useful plots were found to be of 
plutonium against median particle size, percent clay, and percent silt plus clay (<0.0625 mm or <62.5 
microns), and these are presented in Figures 83-1 through 83-4. For reaches where discrete populations 
could be identified that had different plutonium concentrations for a given particle size, corresponding to 
older and younger subsets of post-1942 sediment, these subsets are shown on different plots. 
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TABLE 83-1 

REACH P-1 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand SIR SIR 

Sample (>2 mm) (2-1 mm) (1..0.5 mm) (0.5-o.25 mm) (0.25-o.125 mm) (0.125-o.0625 mm) (62.5-15J1m) (15-211m) 
ID (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-96-0123 6.3 6.8 24.5 22.9 14.0 5.3 19.8 3.8 
04PU-96-0124 12.1 17.2 36.0 24.7 11.3 5.7 3.3 1.1 
04PU-96-0125 6.8 8.4 27.3 27.4 14.9 4.9 12.9 2.7 
04PU-96-0126 45.4 39.6 40.3 12.9 3.4 1.5 1.4 0.6 
04PU-96-0127 0.3 2.1 11.0 14.3 19.6 13.4 33.2 2.6 
04PU-96-0128 3.5 4.5 16.6 21.8 15.5 15.0 13.7 6.7 

04PU-96-0129 10.6 12.1 21.4 13.0 11.7 15.5 14.1 10.1 

04PU-96-0139 2.8 0.3 4.5 30.6 19.5 6.8 22.8 8.1 

04PU-96-0141 0.1 1.1 2.7 5.9 14.5 19.7 37.5 12.1 

04PU-96-0142 35.5 30.5 37.4 12.4 4.3 2.2 4.6 4.6 

04PU-96-0143 4.8 3.7 8.3 17.3 19.6 10.4 18.9 13.5 

04PU-96-0144 2.9 2.8 9.4 17.8 14.7 7.2 20.7 16.4 

04PU-96-0145 3.7 4.4 12.7 18.1 10.7 5.6 24.4 12.7 

04PU-96-0146 42.8 26.7 30.8 16.4 5.9 3.6 4.6 5.9 

04PU-96-0149 2.0 0.9 11.0 32.9 23.6 9.5 11.4 5.6 

04PU-96-0150 1.2 2.9 15.6 24.6 17.5 6.7 18.1 8.5 

04PU-96-0151 7.3 12.5 32.2 30.1 12.4 3.9 3.0 2.5 

04PU-96-0152 6.1 2.4 8.7 11.5 20.8 11.8 26.6 10.4· 

04PU-96-0153 2.7 1.8 10.3 23.5 19.3 8.6 20.3 8.3 

04PU-96-0154 10.9 8.5 14.9 22.8 16.6 8.4 14.4 6.5 

04PU-96-0155 13.0 12.0 21.4 20.0 13.7 7.4 11.5 6.9 

04PU-96-0156 16.4 7.9 12.3 17.1 13.3 9.2 21.8 7.9 

04PU-96-0157 8.1 5.9 13.7 19.6 15.6 12.1 15.6 11.8 

04PU-96-0158 1.0 1.9 6.8 12.9 14.0 13.8 28.2 14.5 

04PU-96-0159 13.2 12.2 17.5 18.8 12.9 9.4 11.8 10.4 

04PU-96-0160 2.2 7.7 11.4 14.3 12.9 11.7 22.2 13.7 

04PU-96-0161 10.2 19.2 25.5 18.2 10.1 6.3 10.6 6.0 

04PU-96-0162 8.2 3.7 8.4 13.2 12.7 12.2 22.6 17.8 

04PU-96-0163 5.7 6.9 11.5 11.7 8.3 8.7 22.3 20.4 
04PU-96-0164 54.5 52.5 24.7 10.6 4.0 2.0 1.2 1.8 
04PU-96-0165 19.6 10.7 19.1 22.2 10.5 8.1 16.5 6.7 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csi = coarse silt 
b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 
c. N.A. =not available 

---- ----

Median 
Clay Organic Particle 

(<211m) Matter Size 
{wt%) (wt%) Class• 

3.0 0.8 ms 

0.7 0.5 cs 

1.5 0.7 ms 

0.3 0.2 cs 

3.9 1.0 vfs 
6.2 0.9 fs 

2.1 3.8 fs 

7.4 N.A.c fs 

6.4 N.A. csl 

4.1 N.A. cs 

8.3 N.A. vfs 

11.1 N.A. vfs 

11.4 N.A. vfs 

6.1 N.A. CS . 

5.1 N.A. fs 

6.1 N.A. fs 

3.3 N.A. ms 

7.8 N.A. vfs 

7.9 N.A. fs 

7.9 N.A. fs 

7.1 N.A. ms 

10.4 N.A. fs 

5.7 N.A. fs 

7.8 N.A. csl 

7.0 N.A. fs 

6.0 N.A. vfs 

4.1 N.A. ms 

9.4 N.A. vfs 

10.2 N.A. csl 

3.3 N.A. vcs 

6.1 N.A. ms 

--·-

Median 
Particle 

Size Soli 
(mm) Textureb 

0.284 Is 

0.532 s 

0.348 Is 

0.836 gs 

0.107 sl 

0.182 sl 

0.204 Is 

0.149 sl 

0.049 sl 

0.697 gs 

0.116 sl 

0.075 I 

0.075 I 

0.592 gls 

0.215 Is 

0.190 sl 

0.443 s 

0.085 sl 

0.149 sl 

0.213 sl 

0.281 sl 

0.129 sl 

0.155 sl 

0.061 I 

0.231 sl 

0.100 sl 

0.409 Is 

0.063 I 

0.052 I 

1.034 gs 

0.266 sl 
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TABLE 83·1 (continued) 

REACH P-1 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Silt 

Sample (>2mm) (2-1 mm) (1-0.5mm) (0.5-0.25 mm) (0.25-0.125 mm) (0.125-0.0625 mm) (62.&-15 ~tm) (1&-2~tm) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-96-0166 30.5 46.6 27.4 13.3 4.5 1.9 1.6 2.2 
04PU-97 -0076 9.7 12.0 20.2 17.3 11.5 11.4 15.7 5.4 
04PU-97 -0077 16.8 12.1 22.5 17.1 8.8 9.3 16.5 6.4 
04PU-97-0079 6.9 11.3 19.7 17.2 10.8 8.1 17.2 10.1 
04PU-97 -0080 27.6 5.9 11.4 10.3 7.5 15.8 38.3 5.5 
04PU-97 -0081 7.0 15.6 26.7 21.7 10.8 6.4 9.6 4.7 
04PU-97-0082 9.7 3.3 8.9 19.3 17.8 15.5 21.5 6.6 
04PU-97-0084 7.7 16.9 22.4 13.2 6.8 6.5 18.7 9.2 
04PU-97-0085 2.4 5.1 19.0 30.0 17.4 8.4 10.7 4.7 
04PU-97 -0086 15.2 4.3 7.2 14.4 15.2 16.2 25.6 9.8 
04PU-97-0087 16.6 3.4 7.1 12.8 13.1 17.5 31.4 6.2 
04PU-97-0088 12.9 16.7 . 34.3 21.3 8.5 5.6 6.9 3.2 
04PU-97 -0089 10.8 16.4 33.5 21.5 8.7 5.5 5.9 4.8 
04PU-97 -0090 15.1 6.4 15.6 17.9 9.2 11.8 24.6 7.1 
04PU-97 -0091 24.4 6.5 9.1 12.2 12.2 12.5 27.6 11.4 
04PU-97 -0092 16.0 7.8 14.7 15.7 11.6 11.2 20.6 9.4 

04PU-97 -0093 33.8 68.6 24.8 3.3 0.6 0.3 0.7 0.7 

04PU-97-0094 47.2 43.4 32.6 11.5 2.5 1.0 3.1 3.0 

04PU-97 -0095 43.4 46.1 28.0 9.1 2.4 1.6 5.8 3.2 

04PU-97-0096 60.7 52.6 26.7 7.0 2.2 1.6 3.8 2.5 

04PU-97-0097 10.0 7.5 17.5 26.4 14.3 8.7 14.5 6.4 

04PU-97 -0098 28.6 52.7 37.8 6.0 0.7 0.3 0.5 1.0 

04PU-97 -0099 3.3 10.3 13.5 12.9 11.5 12.0 21.0 10.3 

04PU-97 -0100 27.5 21.2 20.9 11.6 6.9 6.7 20.6 5.2 

04PU-97 -0101 38.4 28.8 31.1 14.8 5.5 3.2 5.7 5.0 

04PU-97 -01 02 48.9 51.7 29.3 7.4 1.7 0.9 3.2 3.6 

04PU-97-0103 11.4 4.1 10.4 18.5 17.0 15.2 8.4 18.3 

04PU-97-0104 40.3 5.3 5.6 8.3 10.9 14.4 48.1 4.5 

04PU-97-01 05 6.6 7.5 19.3 25.1 15.3 8.8 12.3 7.5 

04PU-97-01 06 21.5 9.9 21.3 21.3 12.2 7.5 17.1 7.5 

04PU-97-01 07 22.2 15.4 25.7 19.5 9.7 6.0 11.4 8.9 

04PU-97 -0109 20.8 32.9 23.2 10.0 7.3 6.6 6.7 7.4 

a. vcs =very coarse sand, cs =coarse sand, ms = medium sand, Is= fine sand, vis= very fine sand, csi =coarse silt 
b. sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 
c. N.A. = not available 

------

Median 
Clay Organic Particle 

(<2~tm) Matter Size 
(wt%) (wt%) Class• 

2.5 N.A.c cs 

6.4 1.6 fs 

7.3 1.7 ms 

5.5 4.4 fs 

5.3 1.9 vfs 

4.5 1.7 ms 

7.2 2.4 vfs 

6.3 1.7 ms 

4.6 2.3 ms 

7.4 4.2 vfs 

8.8 2.7 vfs 

3.5 1.7 cs 

3.6 1.6 ms 

7.1 2.9 vfs 

8.2 6.1 vfs 

8.9 2.7 vfs 

0.9 1.1 vcs 

2.6 1.0 cs 

3.6 4.0 cs 

3.6 1.5 vcs 

4.5 2.1 ms 

1.1 0.8 vcs 

8.2 4.4 vfs 

7.0 3.0 ms 

5.8 2.0 cs 

2.4 1.2 vcs 

8.1 4.0 fs 

2.6 4.2 csl 

4.4 2.2 ms 

3.0 3.0 ms 

3.7 3.5 ms 

5.8 1.8 cs 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.918 gs 

0.243 sf 

0.267 sf 

0.223 sf 

0.065 gsl 

0.391 Is 

0.121 sl 

0.285 sf 

0.275 Is 

0.085 sf 

0.073 sf 

0.510 Is 

0.499 Is 

0.119 sf 

0.072 gsl 

0.123 sl 

1.207 gs 

0.869 gs 

0.908 gs 

1.035 gs 

0.260 Is 

1.036 gs 

0.113 sf 

0.313 gsl 

0.623 sf 

1.023 gs 

0.125 sf 

0.053 gsll 

0.264 Is 

0.271 gsl 

0.365 gls 

0.601 gls 
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TABLE 83-2 

REACH P-2 PARTICLE SIZE AND ORGANIC MATTER DATA8 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Silt Silt 

Sample (>2mm) (2-1 mm) (1-{1.5 mm) (0.5-{1.25 mm) (0.25-{1.125 mm) (0.125-{1.0625 mm) (62.5-1 5 11m) (15-2 11m) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-97-0125 9.4 5.9 11.2 19.2 19.7 15.4 16.9 6.8 
04PU-97 -0126 22.6 11.3 14.2 13.7 12.4 12.5 21.7 8.1 
04PU-97 -0128 50.3 35.2 35.7 17.5 5.7 1.9 1.2 1.3 
04PU-97 -0129 12.5 6.9 12.8 18.7 16.1 11.8 19.6 8.3 
04PU-97 -0130 3.6 3.5 9.9 20.3 21.2 15.8 17.7 6.1 
04PU-97 -0131 1.8 0.8 2.1 8.4 28.2 26.5 22.2 6.1 
04PU-97 -0132 5.7 3.2 12.9 24.3 16.2 12.9 18.3 6.5 
04PU-97 -0133 18.7 15.2 22.9 17.5 9.8 7.1 15.4 6.9 
04PU-97-0134 2.8 2.0 3.7 9.1 23.3 28.1 23.1 6.0 
04PU-97 -0136 50.3 47.9 29.5 10.6 3.9 1.7 2.5 1.7 
04PU-97-0137 19.4 14.3 20.4 20.5 16.1 10.1 10.6 4.6 
04PU-97-0138 9.0 8.1 15.0 24.8 21.9 11.5 10.0 4.5 
04PU-97 -0140 8.4 11.9 22.0 22.1 13.5 9.5 11.8 4.9 
04PU-97-0141 37.7 38.7 38.0 12.6 4.2 1.7 2.1 1.3 
04PU-97 -0142 15.0 10.2 18.2 20.7 13.0 10.8 16.2 5.8 
04PU-97-0143 53.6 51.1 27.5 9.2 3.5 1.2 2.2 2.9 
04PU-97-0144 6.8 1.5 2.2 9.9 22.4 23.5 26.7 8.5 

04PU-97-0145 5.0 1.4 1.9 6.5 22.2 27.2 29.1 6.4 

04PU-97-0146 5.2 2.5 8.7 26.0 27.5 15.9 12.0 3.5 

04PU-97 -0147 9.9 3.5 7.9 10.2 13.7 20.7 29.7 7.7 

04PU-97 -0148 25.6 30.0 34.4 16.0 7.0 2.7 2.6 2.9 

04PU-97 -0149 5.9 5.7 13.4 23.1 17.3 13.4 17.1 5.5 

04PU-97 -0150 16.7 32.1 40.6 19.3 4.5 0.0 0.8 0.8 

04PU-97-0151 5.7 9.6 22.0 28.0 17.4 8.3 8.2 3.0 

04PU-97 -0152 4.0 3.0 8.8 20.4 25.2 18.1 15.6 4.6 

04PU-97 -0156 0.9 0.7 1.2 3.4 14.5 29.3 37.4 7.6 

04PU-97 -0157 4.2 0.8 1.1 1.7 14.3 33.1 35.3 8.1 

04PU-97 -0158 9.7 13.9 23.1 13.5 6.7 6.5 18.8 10.6 
04PU-97 -0159 7.5 3.7 7.6 19.1 24.2 16.7 18.4 6.3 

a. No particle size data are available lor one sample from P-2 West and 14 samples from P-2 East which were losl during shipping. 

b. vcs = very coarse sand, cs = coarse sand, ms = medium sand, Is = line sand, vis = very line sand, csi = coarse silt 

c. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Classb 

4.8 3.2 fs 

6.0 2.5 fs 

1.3 0.9 cs 

5.5 5.3 fs 

5.3 2.7 fs 

5.4 4.4 vfs 

5.6 2.8 fs 

5.1 2.8 ms 

4.7 2.4 vfs 

2.2 1.3 cs 

3.4 2.8 ms 

4.1 2.5 fs 

4.3 2.2 ms 

1.4 0.9 cs 

5.0 1.5 fs 

2.5 0.9 vcs 

5.3 3.6 vfs 

5.3 3.4 vfs 

3.9 1.7 fs 

6.5 2.6 vfs 

4.4 0.9 cs 

4.5 2.4 fs 

1.1 0.6 cs 

3.4 1.8 ms 

4.0 3.0 fs 

5.9 3.9 csl 

5.4 3.7 vfs 

6.9 2.8 ms 

4.4 3.0 fs 

Median 
Particle 

Size 
(mm) 

0.154 

0.137 

0.750 

0.152 

0.147 

0.095 

0.166 

0.313 

0.093 

0.951 

0.297 

0.234 

0.302 

0.813 

0.238 

1.014 

0.083 

0.079 

0.181 

0.076 

0.669 

0.183 

0.737 

0.317 

0.154 

0.060 

0.064 

0.256 

0.143 

Soli 
Texture< 

sl 

gsl 

gs 

sl 

sl 

sl 

sl 

sl 

sl 

gs 

Is 

Is 

Is 

gs 

sl 

gs 

sl 

sl 

Is 

sl 

gs 

sl 

s 

Is 

Is 

sl 

sl 

sl 

sl 
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TABLE 83-2 (continued) 

REACH P-2 PARTICLE SIZE AND ORGANIC MATTER DATA8 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Slit 

Sample (>2mm) (2-1 mm) (1-{).5 mm) (0.5-{).25 mm) (0.25-{).125 mm) {0.125-{).0625 mm) (62.5-15 11m) {15-2 11m) 
10 (wt%) (wt%) {wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-97-0160 9.8 3.1 5.8 10.7 22.0 21.0 25.4 7.3 
04PU-97-0161 3.5 0.9 0.8 3.2 20.5 32.2 30.3 6.8 
04PU-97 -0163 5.6 0.1 0.4 1.0 8.1 27.0 47.0 9.3 
04PU-97-0174 11.2 2.6 4.3 9.0 16.1 17.4 32.3 10.7 
04PU-97 -0216 8.7 2.5 7.5 19.7 21.5 17.0 19.1 7.5 
04PU-97-0217 10.3 3.3 4.7 13.9 24.5 21.4 19.9 7.0 
04PU-97-0218 3.6 1.2 2.7 14.0 28.5 23.1 14.8 11.0 
04PU-97 -0219 2.5 1.6 4.8 9.3 12.8 17.7 38.7 7.9 
04PU-97-0220 3.7 3.4 12.0 25.0 21.8 14.3 11.2 8.5 
04PU-97-0221 11.2 3.3 6.7 17.9 24.9 18.7 14.2 10.0 
04PU-97-0222 2.9 1.9 3.7 8.7 23.8 26.4 20.1 11.1 
04PU-97-0223 10.0 8.4 13.3 19.5 21.9 13.4 9.6 9.2 
04PU-97 -0231 10.7 10.2 17.5 14.9 13.3 12.2 14.7 11.8 
04PU-97-0233 6.8 17.2 35.5 30.0 10.0 2.9 1.4 1.8 
04PU-97 -0234 5.0 42.7 36.1 11.6 4.5 1.4 0.9 1.3 
04PU-97 -0235 2.5 28.3 49.3 18.5 2.1 0.3 0.0 0.0 
04PU-97 -0236 11.9 18.6 30.6 19.4 7.4 4.6 10.1 4.5 
04PU-97 -0237 10.3 27.3 44.5 14.8 3.5 1.5 3.3 2.1 
04PU-97-0238 20.1 16.9 20.4 13.5 6.8 4.8 15.4 12.6 
04PU-97-0239 25.9 6.2 9.5 12.7 14.7 12.3 31.2 6.2 
04PU-97-0240 14.4 6.4 12.3 13.5 9.8 7.1 18.2 18.6 
04PU-97 -0241 10.9 11.3 23.6 23.1 10.7 7.0 13.7 5.3 
04PU-97-0242 13.3 2.4 2.1 3.2 8.9 15.9 39.8 15.0 
04PU-97 -0209 6.3 2.3 3.3 8.4 18.1 20.5 32.3 9.4 
04PU-97 -0210 1.2 0.9 3.2 12.2 25.0 24.2 24.0 6.0 
04PU-97-0211 53.1 40.4 27.1 12.2 5.2 2.5 5.6 4.4 
04PU-97 -021 5 3.3 1.8 3.3 6.6 14.9 24.2 33.8 9.6 
04PU-98-0023 19.3 37.6 29.7 11.8 5.6 3.2 4.6 3.8 
04PU-98-0024 16.8 25.7 28.7 15.3 6.3 3.7 7.8 7.4 

a. No particle size data are available for one sample from P·2 West and 14 samples from P-2 East which were lost during shipping. 

b. vcs "' very coarse sand, cs "' coarse sand, ms "' medium sand, Is "' fine sand, vis = very fine sand, csi "' coarse silt 

c. I= loam, sl = sandy loam, Is"' loamy sand, s"' sand, sil "'silt loam, g = <!20% gravel 
~------ -----

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Classb 

5.1 3.1 vfs 
5.3 2.8 vfs 
6.7 2.1 csl 
8.0 3.2 csl 
5.1 0.0 fs 
5.1 3.4 vfs 
4.7 2.9 vfs 
7.0 3.7 vfs 
4.0 1.9 fs 
4.2 2.6 fs 
4.4 2.3 vfs 
4.8 2.2 fs 
5.4 5.3 fs 
1.4 0.5 cs 
1.5 1.0 cs 
1.6 0.8 cs 
4.8 1.4 ms 
3.1 0.8 cs 
9.6 2.4 ms 
7.2 2.3 vfs 

14.1 5.4 csl 

5.2 0.8 ms 
12.5 11.0 csl 
5.7 3.9 vfs 

4.5 2.2 vfs 

2.5 0.9 cs 

5.9 2.9 vfs 

3.5 0.8 cs 

5.4 0.5 cs 

Median 
Particle 

Size Soli 
(mm) Texture< 

0.095 sl 
0.074 sl 
0.041 sll 
0.061 I 
0.130 sl 
0.111 sl 
0.112 sl 
0.054 I 
0.184 Is 

0.135 sl 
0.092 sl 

0.189 Is 
0.170 sl 
0.527 s 
0.869 s 
0.737 s 
0.485 Is 

0.702 s 
0.260 gsl 
0.085 gsl 

0.058 I 
0.318 sl 
0.033 sll 
0.068 sl 

0.098 sl 
0.782 gs 
0.064 sl 
0.749 s 
0.556 Is 
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TABLE 83-3 

REACH P-3 PARTICLE SIZE AND ORGANIC MATTER DATA8 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand SIH SIH Clay Organic 

Sample (>2mm) (2-1 mm) (HI.Smm) (0.5-G.25 mm) (0.25-G.125 mm) (0.125-G.0625 mm) (62.5-15~tm) (15-2~tm) (<2~tm) Matter 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04LA-97 -0230 34.4 47.1 31.8 8.1 2.8 1.5 3.0 2.3 3.7 0.9 

04LA-97 -0231 40.2 45.0 29.1 9.1 3.7 2.1 3.8 2.8 4.4 0.7 

04LA-97 -0232 67.1 27.1 24.0 14.9 9.6 5.1 7.9 5.2 6.2 1.2 

04LA-97 -0234 47.7 7.5 10.3 15.4 16.1 12.5 13.1 7.6 17.7 2.2 

04LA-97-0235 48.5 31.1 23.5 13.0 9.2 6.2 7.1 3.9 6.1 0.8 

04PU-97-0176 13.6 7.2 15.3 16.7 11.5 12.8 24.6 5.8 5.9 2.4 

04PU-97 -0177 3.4 2.7 3.8 10.5 28.0 22.9 20.7 6.1 5.4 3.0 

04PU-97-0178 11.2 15.3 17.1 12.4 12.8 12.2 18.8 5.4 6.0 2.2 

04PU-97-0179 28.1 51.7 33.9 7.6 1.7 0.6 0.5 1.2 2.9 0.9 

04PU-97-0180 11.7 37.3 36.6 13.7 4.3 1.9 2.2 1.4 2.5 1.4 

04PU-97 -0183 4.5 23.4 42.6 21.8 5.2 1.7 1.7 1.3 2.2 0.7 

04PU-97 -0190 4.3 1.6 0.8 0.9 2.2 13.5 48.4 19.7 12.8 4.5 

04PU-97 -0191 8.1 8.7 15.2 12.3 13.4 11.4 15.4 10.4 13.1 3.3 

04PU-97-0195 10.6 3.3 3.9 12.3 16.8 18.6 28.1 9.0 8.2 3.2 

04PU-97 -0197 10.8 10.7 14.2 12.0 8.9 10.0 25.8 10.3 8.0 3.2 

04PU-97-0198 30.4 40.5 35.2 12.9 3.5 1.4 1.9 1.9 2.7 1.0 

04PU-97 -0199 4.4 7.8 8.3 7.6 13.4 18.2 26.8 9.6 8.2 4.6 

04PU-97-0200 31.0 35.8 33.0 14.0 5.0 2.3 5.0 2.5 2.7 1.0 

04PU-97-0201 4.5 3.2 6.8 8.2 7.8 11.2 35.7 18.1 9.4 5.7 

04PU-97 -0202 5.9 8.8 15.7 15.6 14.6 11.9 19.6 6.5 7.3 6.1 

04PU-97-0203 0.9 1.7 2.9 7.7 21.4 26.2 28.7 5.4 6.1 3.1 

04PU-97-0204 6.8 7.3 12.9 16.3 12.8 10.6 28.5 6.1 5.5 2.8 

04PU-97-0205 22.3 11.2 15.4 23.7 19.4 10.0 10.7 5.0 4.7 1.9 

04PU-97 -0206 7.0 1.8 2.1 3.2 14.6 25.7 37.1 8.1 7.4 2.9 

04PU-97 -0207 9.5 8.6 11.9 9.8 13.4 16.1 25.6 8.3 6.7 3.0 

a. No particle size data are available lor 11 samples from P-3 West which were lost during shipping. 

b. vcs = very coarse sand, cs = coarse sand, ms = medium sand, Is = fine sand, vis = very line sand, csl = coarse silt 

c. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = silt loam, g = ~0% gravel 
- - - ------ --- -- --------

Median Median 
Particle Particle 

Size Size 
Classb (mm) 

cs 0.938 

cs 0.888 

cs 0.516 

vfs 0.120 

cs 0.572 

fs 0.131 

vfs 0.107 

fs 0.189 

vcs 1.023 

cs 0.786 

cs 0.649 

csi 0.024 

vfs 0.122 

vfs 0.075 

vfs 0.093 

cs 0.829 

vfs 0.077 

cs 0.742 

csl 0.037 

fs 0.157 

vfs 0.081 

vfs 0.119 

ms 0.252 

csl 0.057 

vfs 0.095 

Soli 
Texturec 

gs 

gs 

gls 

gsl 

gls 

sl 

sl 

sl 

gs 

s 

s 

sil 

sl 

sl 

sl 

gs 

sl 

gs 

sll 

sl 

sl 

sl 

gls 
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TABLE 83-3 (continued) 

REACH P-3 PARTICLE SIZE AND ORGANIC MATTER DATA8 

Very Coarse Coarse Medium Fine Very Fine Coarse Fine 
Gravel Sand Sand Sand Sand Sand Slit Slit 

Sample (>2mm) (2-1 mm) (H.5mm) (0.5-0.25 mm) (0.25-0.125 mm) (0.125-0.0625 mm) (62.5-15 J.Lm) (15-2 J.Lm) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-97-0208 12.3 3.5 3.6 2.5 4.4 12.3 46.0 17.7 

04PU-97-0244 8.6 28.0 42.0 17.9 4.9 1.6 2.2 1.5 

04PU-97-0252 10.2 7.5 11.7 17.4 20.4 14.6 17.0 5.6 

04PU-97 -0253 58.3 27.9 29.2 16.3 7.1 3.9 7.1 3.6 

04PU-97 -0254 10.2 2.7 5.0 7.5 11.9 16.0 37.0 10.9 

04PU-97 -0255 10.1 5.9 10.3 15.0 15.0 11.4 21.7 10.9 

04PU-97-0256 53.5 43.1 27.3 13.9 5.8 2.1 3.1 2.4 

04PU-97-0257 47.7 48.5 30.6 11.2 3.3 1.3 1.9 2.1 

04PU-97 -0258 NAd 7.7 11.5 10.2 10.3 13.5 32.8 7.0 

04PU-97-0259 12.7 34.7 40.4 15.8 4.2 1.2 1.1 1.3 

04PU-97-0260 7.9 34.2 42.2 14.9 3.6 1.1 1.3 1.5 

04PU-97 -0261 9.4 6.0 7.5 13.0 17.7 18.3 27.0 6.4 

04PU-97 -0262 9.0 6.2 8.2 14.3 18.0 16.9 26.5 5.6 

04PU-97 -0263 9.5 8.4 15.4 18.4 14.2 12.7 19.9 6.7 

04PU-97 -0264 3.4 14.1 31.0 23.3 9.8 5.9 9.2 3.4 

04PU-97 -0265 1.7 6.1 15.9 15.0 8.3 10.7 31.6 6.5, 

04PU-97-0266 5.3 1.2 1.5 4.0 16.6 22.7 37.2 10.4 

04PU-97-0268 4.9 28.7 45.6 17.5 4.0 1.1 0.9 1.2 

04PU-98-0008 20.3 41.0 32.1 10.3 3.6 1.9 3.3 3.2 

04PU-98-0009 13.9 36.9 36.5 11.3 4.1 2.3 2.4 3.0 

04PU-98-0016 16.0 28.6 22.3 11.1 6.5 5.1 9.4 8.3 

04PU-98-00 17 15.3 42.5 32.5 9.0 3.7 2.1 2.1 3.6 

04PU-98-00 18 52.6 41.4 22.0 10.1 5.7 3.6 5.5 6.1 

04PU-98-0030 58.3 30.3 23.4 12.6 8.6 6.5 7.8 5.2 

04PU-98-0031 41.3 24.1 21.0 15.3 11.0 7.3 6.8 6.2 

a. No particle size data ara available for 11 samples from P-3 West which were lost during shipping. 

b. cs = coarse sand. ms = medium sand, Is = line sand, vis = very fine sand, csi = coarse silt 

c. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = sill loam, g = ~0% gravel 

d. NA = not analyzed 

Median 
Clay Organic Particle 

(<2J.Lm) Matter Size 
(wt%) (wt%) Classb 

10.4 4.0 csl 

1.9 0.7 cs 

5.8 2.6 fs 

4.7 1.3 cs 

9.1 2.4 csl 

9.7 2.2 vfs 

2.4 0.9 cs 

1.1 0.9 cs 

7.2 NA vfs 

1.2 0.6 cs 

1.0 1.0 cs 

4.0 3.3 vfs 

4.3 2.1 vfs 

4.2 2.3 vfs 

3.2 1.6 ms 

6.1 1.9 vfs 

6.7 4.5 csl 

1.0 0.6 cs 

4.6 1.3 cs 

3.4 0.8 cs 

8.6 0.9 cs 

4.7 0.7 cs 
5.5 0.9 cs 

5.2 1.1 cs 

8.3 0.9 ms 

Median 
Particle 

Size Soli 
(mm) Texturec 

0.029 sll 

0.695 s 

0.158 sl 

0.593 gls 

0.048 I 

0.099 sl 

0.840 gs 

0.966 gs 

0.074 sl 

0.769 s 

0.772 s 

0.100 sl 

0.109 sl 

0.177 sl 

0.433 Is 

0.092 sl 

0.053 sl 

0.723 s 

0.824 gs 

0.780 s 

0.514 sl 

0.851 s 

0.764 gls 

0.557 gls 

0.401 gls 
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TABLE 83-4 

REACH P-4 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse 
Gravel Sand Sand Sand Sand Sand sin Fine SiR 

Sample (>2mm) (2-1 mm) (1-.0.S mm) (0.5-0.25 mm) (0.25-0.125 mm) (0.125-0.0625 mm) (62.5-1511m) (15-211m) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-96-0025 6.5 6.3 11.4 21.1 21.7 17.7 13.0 5.6 

04PU-96-0026 3.5 2.7 50.9 35.3 10.8 0.3 0.1 

04PU-96-0027 4.0 14.7 53.2 24.5 5.5 1.1 0.7 0.1 
04PU-96-0028 8.4 0.2 54.9 29.9 10.5 2.2 1.5 0.4 

04PU-96-0029 3.2 0.0 4.0 7.6 10.8 22.6 38.0 11.8 
04PU-96-0030 0.2 0.0 8.3 26.2 11.7 5.9 20.5 20.3 
04PU-96-0031 3.8 0.0 19.7 27.7 18.6 14.2 13.8 3.8 

04PU-96-0032 4.5 0.2 54.9 32.1 8.8 1.6 1.5 0.5 

04PU-96-0033 3.5 0.0 9.2 11.6 13.2 14.2 28.5 15.9 

04PU-96-0223 14.7 9.9 8.9 12.5 18.1 15.6 24.8 5.3 

04PU-96·0224 9.2 14.8 23.5 21.6 13.1 8.9 10.8 3.7 

04PU-96-0225 3.4 8.4 16.9 15.4 14.6 14.5 19.6 6.2 

04PU-96·0226 8.7 27.5 40.0 17.9 6.4 2.8 1.5 1.4 

04PU-96-0227 2.2 10.2 38.6 34.7 9.9 2.3 0.1 1.6 

04PU-96·0228 12.1 20.3 36.9 24.3 9.8 2.7 1.4 2.2 

04PU-96-0229 3.3 9.6 13.5 11.9 15.8 19.1 19.7 5.6 

04PU-96·0230 4.6 16.5 28.8 17.4 9.9 8.6 12.1 3.4 

04PU-96-0231 5.8 7.8 15.3 18.8 15.3 13.8 19.2 4.2 

04PU-96·0232 3.6 13.1 42.3 29.4 7.0 2.6 1.0 1.4 

04PU-96·0233 5.2 20.0 37.3 22.5 8.4 3.8 2.5 2.4 

04PU-96-0234 4.9 3.2 8.4 18.6 24.4 15.6 15.9 7.8 

04PU-96-0235 3.4 31.8 43.2 15.8 3.8 1.3 0.1 1.4 

04PU-96-0236 5.6 15.6 36.2 27.0 10.4 3.8 2.7 1.8 

04PU-96·0237 8.7 20.2 34.3 22.3 9.0 4.0 6.1 1.7 

04PU-96-0238 8.8 13.6 19.5 16.0 17.1 9.1 14.7 5.5 

04PU-96-0239 17.6 27.4 39.3 21.7 6.4 1.8 0.1 1.4 

a. cs = coarse sand, ms = medium sand, Is = fine sand, vis = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand 

c. N.A. = not available 
--- ---- --~~~ ---

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

3.2 0.6 fs 

0.0 cs 

0.2 0.1 cs 

0.4 0.1 cs 

5.1 0.9 csi 

7.0 1.4 vfs 

2.2 0.5 fs 

0.4 0.4 cs 

7.3 1.0 csi 

4.9 N.A.• fs 

3.6 N.A. ms 

4.3 N.A. fs 

2.5 N.A. cs 

2.8 N.A. cs 

2.4 N.A. cs 

4.8 N.A. Is 

3.4 N.A. ms 

5.5 N.A. fs 

3.2 N.A. cs 

3.2 N.A. cs 

6.1 N.A. Is 

2.4 N.A. cs 

2.5 N.A. cs 

2.5 N.A. cs' 

4.5 N.A. fs 

2.5 N.A. cs 

Median 
Particle 

Size Soil 
(mm) Textureb 

0.175 Is 

0.525 s 

0.632 s 

0.533 s 

0.052 sl 

0.080 sl 

0.227 Is 

0.533 s 

0.057 I 

0.122 sl 

0.343 Is 

0.161 si 

0.677 s 

0.489 s 

0.572 s 

0.129 sl 

0.415 is 

0.173 sl 

0.546 s 

0.573 5 

0.142 sl 

0.747 5 

0.518 5 

0.548 5 

0.240 is 

0.671 s 
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TABLE 83-4 (continued} 

REACH P-4 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse 
Gravel Sand Sand Sand Sand Sand sin Fine Sin 

Sample (>2mm) (2-1 mm) (HI.5mm) (0.5-0.25 mm) (0.25-0.125 mm) (0.125-0.0625 mm) (62.5-1511m) (15-211m) 
10 (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-96-0240 12.6 37.0 40.3 13.8 3.4 1.4 0.6 1.0 

04PU-97-0005 6.2 9.4 15.9 18.1 14.7 14.1 18.9 4.3 

04PU-97-0006 19.2 5.5 7.8 8.4 6.8 8.1 31.1 18.5 

04PU-97 -0007 9.7 24.1 35.0 19.9 8.0 4.0 4.7 2.2 

04PU-97-0008 12.2 41.7 41.6 12.2 2.3 0.5 0.7 0.5 

04PU-97-0009 37.7 45.2 37.2 9.7 2.2 0.9 1.6 1.2 

04PU-97 -0010 4.7 4.2 8.0 13.7 16.7 18.8 24.3 8.0 

04PU-97-0011 5.0 9.3 17.4 15.4 11.2 12.7 22.6 6.3 

04PU-97 -0012 4.8 23.5 42.5 22.3 5.7 1.8 2.3 0.9 

04PU-97 -0013 6.6 5.6 10.5 18.1 17.9 14.6 20.5 6.9 

04PU-97-0015 10.4 9.5 15.1 14.8 10.4 10.7 24.5 8.4 

04PU-97 -0016 6.4 9.1 11.5 6.2 5.0 16.3 35.9 8.4 

04PU-97-0017 13.0 26.4 39.3 19.9 7.8 2.1 2.2 0.9 

04PU-97 -0018 22.8 34.7 35.1 18.1 5.5 1.6 2.1 1.0 

04PU-97 -0019 50.0 60.8 30.1 4.6 1.1 0.6 0.9 1.4 

04PU-97 -0020 48.0 54.3 31.8 7.1 1.7 0.7 0.8 1.2 

04PU-97 -0021 48.5 32.9 39.1 17.5 5.6 1.6 1.5 0.9 

04PU-97-0022 26.2 12.3 17.2 12.5 4.0 4.0 24.0 15.0 

04PU-97-0023 9.2 26.2 39.0 21.7 6.2 1.7 2.1 1.3 

04PU-97-0024 20.8 9.8 11.4 11.1 11.9 16.9 28.3 5.2 

04PU-97-0025 21.3 11.0 20.3 19.3 8.0 7.4 29.0 2.2 

04PU-97-0026 19.3 16.7 30.5 25.8 10.2 5.8 0.9 5.7 

04PU-97-0027 18.3 48.4 33.5 9.5 2.8 1.1 1.5 1.4 

04PU-97-0028 20.0 9.6 16.9 15.0 12.1 13.5 19.6 5.7 

04PU-97-0030 4.7 38.2 40.5 12.7 2.4 0.8 1.1 1.3 

04PU-97-0031 10.1 13.8 24.1 10.8 7.5 13.1 22.1 3.7 

a. vcs = very coarse sand, cs = coarse sand, ms = medium sand, Is = line sand, vis = very line sand, csi = coarse silt 

b. I = loam, sl = sandy loam, s = sand, g = ~Oo/o gravel 

c. N.A. = not available 

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

2.4 N.A.c cs 

4.5 1.9 fs 

13.7 4.0 csi 

2.2 1.0 cs 

0.6 0.9 cs 

1.9 0.7 cs 

6.2 2.2 vfs 

4.9 3.0 fs 

1.1 0.8 cs 

5.8 3.4 fs 

6.6 2.5 vfs 

7.4 3.2 csl 

1.1 0.9 cs 

1.9 0.7 cs 

0.6 1.0 VCS 

2.5 1.2 VCS 

0.9 1.3 cs 

10.9 2.9 vfs 

1.8 0.7 cs 

5.3 2.0 vfs 

2.8 1.4 ms 

4.5 1.6 ms 

1.8 0.9 cs 

7.5 2.3 fs 

3.2 0.8 cs 

4.9 1.8 fs 

Median 
Particle 

Size Soil 
(mm) Textureb 

0.800 s 

0.183 sl 

0.033 I 

0.598 s 

0.871 s 

0.915 gs 

0.095 sl 

0.154 sl 

0.649 s 

0.136 sl 

0.123 sl 

0.058 I 

0.660 s 

0.739 gs 

1.131 gs 

1.056 gs 

0.738 gs 

0.062 gl 

0.655 s 

0.099 gsl 

0.255 gsl 

0.463 s 

0.967 s 

0.153 gsl 

0.818 s 

0.223 sl 
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TABLE 83-4 (continued) 

REACH P-4 PARTICLE SIZE AND ORGANIC MATTER DATA 

Very Coarse Coarse Medium Fine Very Fine Coarse 
Gravel Sand Sand Sand Sand Sand Silt Fine Silt 

Sample (>2 mm) (2-1 mm) (HI.5mm) (0.5-0,25 mm) (0.2H.125 mm) (0.12H.0625 mm) (62.5-15 ~m) (15-2 ~m) 
10 (wt%) (wt%) (wt %) (wt%) (wt%) (wt%) (wt%) (wt%) 

04PU-97 -0032 18.6 31.8 37.8 16.3 3.8 1.8 4.7 2.2 
04PU-97-0033 4.7 7.0 9.9 8.3 8.2 17.3 33.3 8.3 
04PU-97-0034 5.9 1.9 1.3 3.6 11.7 25.2 36.8 8.7 

04PU-97 -0035 0.9 1.0 0.8 2.1 10.1 26.7 44.7 8.3 
04PU-97-0036 18.7 1.1 1.3 3.5 7.9 13.5 47.7 22.1 

04PU-97-0037 29.6 35.7 41.0 13.1 5.0 1.0 1.8 0.9 

04PU-97 -0038 0.5 1.7 2.7 3.3 4.3 8.7 44.8 23.5 

04PU-97-0039 1.0 0.4 0.2 0.8 4.6 15.4 57.1 12.1 

04PU-97 -0040 10.0 3.7 9.5 7.9 3.6 4.9 43.3 16.3 

04PU-97 -0041 18.9 32.1 40.4 16.9 4.5 1.7 1.5 1.6 

04PU-97 -0042 20.1 3.2 4.8 6.0 10.8 19.1 37.0 8.5 

04PU-97 -0043 30.0 49.3 35.9 9.1 2.0 0.5 0.6 0.9 

04PU-97-0044 39.2 48.4 32.3 7.8 2.0 0.8 1.8 1.8 

04PU-97 -0046 1.7 42.4 38.2 10.5 2.4 0.8 1.2 1.4 

04PU-97-0047 13.7 2.1 4.1 4.0 6.7 16.8 49.2 9.2 

04PU-97 -0048 2.2 3.0 4.7 4.9 10.4 18.6 38.5 11.1 

04PU-97 -0049 1.6 7.9 6.5 4.0 5.6 14.6 41.2 11.7 

04PU-97-0050 1.6 20.3 45.8 22.8 6.1 1.6 1.6 0.5 

04PU-97-0120 27.4 48.5 36.6 7.8 1.5 0.5 0.9 1.4 

04PU-97-0121 19.3 41.2 39.2 10.0 2.3 1.0 1.7 1.5 

04PU-97-0122 15.9 38.2 37.9 11.1 2.7 1.2 1.6 1.9 

04PU-97-0124 34.7 46.2 37.3 9.7 2.2 0.6 1.1 1.0 

04PU-97 -0270 10.4 7.4 9.2 13.6 16.4 15.9 23.9 6.7 

04PU-97-0271 1.5 9.4 36.9 26.7 9.4 5.7 7.3 2.0 

04PU-97-0272 14.3 28.0 38.9 17.9 4.1 1.8 4.6 2.8 

04PU-97-0273 17.9 40.0 39.1 12.6 2.9 1.1 1.9 1.2 

a. cs = coarse sand, ms = medium sand, vis = very line sand, csi = coarse silt 

b. I = loam, sl = sandy loam, Is = loamy sand, s = sand, sil = sill loam, g = ~0% gravel 
--- ---------- - -- --- -- ---- --- -- - ----- -------

Median 
Clay Organic Particle 

(<2~m) Matter Size 
(wt%) (wt'lo) Class• 

1.3 1.3 cs 

7.5 2.9 vfs 

10.7 5.2 csl 

6.2 4.1 csl 

2.8 6.2 csl 

1.4 0.6 cs 

10.9 6.3 csl 

9.3 4.6 csl 

10.7 5.4 csl 

1.5 1.1 cs 

10.5 4.1 csl 

1.7 0.8 cs 

5.1 1.1 cs 

3.0 1.2 cs 

7.7 3.7 csl 

8.7 3.7 csl 

8.4 3.6 csl 

1.3 0.8 cs 

2.7 1.0 cs 

3.2 0.7 cs 

5.3 0.9 cs 

2.0 1.0 cs 

7.4 3.7 vfs 

2.7 0.7 ms 

2.0 0.7 cs 

1.3 0.9 cs 

-

Median 
Particle 

Size Soli 
(mm) Textureb 

0.716 s 

0.064 I 

0.048 I 

0.046 sil 

0.031 sil 

0.786 gs 

0.024 sil 

0.030 sil 

0.031 sll 

0.735 s 

0.049 gl 

0.987 gs 

0.966 gs 

0.872 s 

0.039 sll 

0.045 I 

0.042 sll 

0.638 s 

0.972 gs 

0.856 s 

0.805 s 

0.932 gs 

0.108 sl 

0.455 Is 

0.676 s 

0.838 s 
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TABLE 83-5 

REACH P-1 PARTICLE SIZE AND ORGANIC MATTER SUMMARY 

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Sin Fine 
Gravel Sand Sand Sand (0.25-0.125 (0.125-0.0625 (62.5-15 SIR 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1-D.5 mm) (0.5-0.25 mm) mm) mm) Jlm) (15-2J.1m) 
unn Facies Statistic (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

c1 Channel average 33.4 44.3 34.3 11.7 3.7 1.8 1.8 1.3 

std. dev. 14.2 18.8 6.0 8.3 4.4 2.3 1.3 1.0 

n 5 5 5 5 5 5 5 5 

c2 Overbank average 9.8 8.4 16.7 18.6 13.0 10.0 18.3 8.6 

std. dev. 7.1 5.8 8.4 6.0 3.8 3.7 7.2 4.7 

n 23 23 23 23 23 23 23 23 

c2 Channel average 47.9 44.8 28.8 9.6 3.0 1.8 4.6 3.6 

std. dev. 9.6 11.0 1.9 3.6 1.7 1.0 1.3 1.0 
---

n 4 4 4 4 4 4 4 4 

c2b Overbank average 10.2 7.5 15.3 18.3 14.0 9.7 20.0 8.0 

std. dev. 9.8 7.1 9.0 6.4 4.7 4.3 9.7 3.7 

n 18 18 18 18 18 18 18 18 

c2b Channel average 42.6 41.9 27.6 13.4 4.8 2.5 2;5 3.3 

std. dev. 12.0 13.5 3.1 2.9 1.0 1.0 1.9 2.3 

n 3 3 3 3 3 3 3 3 

f1 Overbank average 15.1 12.0 17.9 17.0 11.8 10.1 17.4 9.0 

std. dev. 11.0 8.8 6.0 6.4 2.4 3.8 12.2 3.9 

n 9 9 9 9 9 9 9 9 

f2 Overbank average 22.2 15.4 25.7 19.5 9.7 6.0 11.4 8.9 

n 1 1 1 1 1 1 1 1 

a. cs "' coarse sand, ms "' medium sand, Is "' line sand 

b. sl "' sandy loam, Is "' loamy sand, s "' sand, g "' ~0% gravel 

c. NA "' not analyzed 

Median 
Clay Organic Particle 

(<2Jlm) Matter Size 
(wt"'o) (wt"'o) Class• 

1.1 0.7 cs 

0.9 0.4 

5 5 

6.3 2.7 fs 

2.3 1.5 

23 14 

3.8 2.2 cs 

1.4 1.3 

4 4 

7.1 1.4 fs 

2.3 0.5 

18 5 

4.0 NA0 cs 

1.9 NA 

3 0 

4.7 3.0 fs 

1.9 1.1 

9 9 

3.7 3.5 ms 

1 1 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.891 gs 

0.179 sl 

0.882 gs 

0.162 sl 

0.817 gs 

0.208 sl 

0.365 gls 
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TABLE 83-6 

REACH P-2 PARTICLE SIZE AND ORGANIC MATTER SUMMARY 

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Slit Fine 
Gravel Sand Sand Sand (0.25-0.125 (0.125-0.0625 (62.5-15 Silt 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1-{).5 mm) (0.5-0.25 mm) mm) mm) l!m) (15-21-lm) 
Unit Facies Statistic (wt%) (wt%) {wt%) (wt%) (wt%) (wt%) (wt%) (wt%) 

P·2 West (vicinity of Test Well2) 
c1 Channel average 16.7 32.1 40.6 19.3 4.5 0.0 0.8 0.8 

st. dev. 
n 1 1 1 1 1 1 1 1 

c1b Overbank average 15.0 10.2 18.2 20.7 13.0 10.8 16.2 5.8 
st. dev. 
n 1 1 1 1 1 1 1 1 

c1b Channel average 45.7 44.9 32.7 10.9 3.8 1.5 2.1 2.1 
st. dev. 11.2 8.8 7.4 2.4 0.5 0.4 0.1 1.1 
n 2 2 2 2 2 2 2 2 

c2 Overbank average 8.1 4.1 7.1 13.7 20.8 19.9 21.3 7.9 
st. dev. 5.7 4.0 5.6 5.5 5.4 5.8 7.2 2.0 
n 17 17 17 17 17 17 17 17 

c2 Channel average 44.8 38.4 31.7 14.1 5.5 2.2 3.0 2.6 
st. dev. 12.9 7.6 4.0 3.2 1.3 0.5 1.8 1.4 
n 4 4 4 4 4 4 4 4 

f1 Overbank average 7.6 6.1 13.0 19.4 17.7 13.8 18.2 6.5 
st. dev. 5.0 4.3 7.2 7.2 5.5 5.0 9.8 2.9 
n 14 14 14 14 14 14 14 14 

P·2 East {downstream from Kwage Canyon) 
c1 Channel average 18.0 31.7 29.2 13.5 5.9 3.5 6.2 5.6 

st. dev. 1.8 8.4 0.7 2.5 0.5 0.4 2.3 2.5 
n 2 2 2 2 2 2 2 2 

c2 Overbank average 10.6 2.8 4.7 9.3 17.6 21.1 30.8 7.8 
st. dev. 8.0 2.2 3.6 6.5 5.9 7.3 9.5 1.8 
n 6 6 6 6 6 6 6 6 

c2 Channel average 4.8 29.4 40.3 20.0 5.5 1.5 0.8 1.0 
st. dev. 2.2 12.8 7.8 9.3 4.0 1.3 0.7 0.9 
n 3 3 3 3 3 3 3 3 

c3 Overbank average 6.7 8.5 14.0 9.5 10.7 18.4 25.4 7.7 
st. dev. 5.0 9.2 15.1 8.4 4.3 14.9 13.2 2.5 
n 4 4 4 4 4 4 4 4 

c3 Channel average 10.3 27.3 44.5 14.8 3.5 1.5 3.3 2.1 
st. dev. 
n 1 1 1 1 1 1 1 1 

f1 Overbank average 15.1 11.2 16.7 13.9 10.0 8.1 16.1 14.4 
st. dev. 4.8 5.3 4.1 0.8 3.3 3.8 1.9 3.7 
n 3 3 3 3 3 3 3 3 

a. cs = coarse sand, Is = fine sand, vis = very fine sand 
b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

1.1 0.6 cs 

1 1 
5.0 1.5 fs 

1 1 
1.9 0.9 cs 
0.8 0.0 
2 2 
5.1 2.6 vfs 
0.7 0.9 

17 17 
2.6 1.0 cs 
1.3 0.2 
4 4 
5.3 3.4 fs 
2.3 2.5 

14 14 

4.4 0.7 cs 
1.3 0.2 
2 2 
6.1 2.8 vfs 
1.4 0.4 
6 6 
1.5 0.7 cs 
0.1 0.2 
3 3 
5.7 3.0 vfs 
0.8 1.1 
4 4 
3.1 0.8 cs 

1 1 
9.7 4.4 fs 
4.3 1.7 
3 3 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.737 s 

0.238 sl 

0.897 gs 

0.108 sl 

0.775 gs 

0.159 sl 

0.647 Is 

0.075 sl 

0.701 s 

0.095 sl 

0.702 s 

0.142 sl 
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TABLE 83-7 

REACH P-3 PARTICLE SIZE AND ORGANIC MATTER SUMMARY 

Very.Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Slit Fine 
Gravel Sand Sand Sand {0.25-0.125 (0.125-{1.0625 {62.5-15 Slit 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1-0.Smm) (0.5-0.25 mm) mm) mm) 11m) {15-211m) 
Unit Facies Statistic {wt%) (wt%) (wt%) (wt%) (wt%) {wt%) (wt%) (wt%) 

c1 Channel average 23.1 35.1 29.7 12.0 5.2 3.1 4.8 4.9 

std. dev. 19.9 7.9 9.5 4.6 1.2 1.6 3.4 3.0 

n 4 4 4 4 4 4 4 4 

c2 Overbank average 12.8 6.3 8.2 9.8 13.0 16.0 29.8 9.7 

std. dev. 6.7 4.4 6.4 9.8. 6.3 6.9 15.3 5.5 

n 4 4 4 4 4 4 4 4 

c2 Channel average 21.6 37.5 35.5 13.7 4.1 1.8 2.3 2.4 

std. dev. 18.6 10.5 5.4 5.4 0.8 0.4 0.7 0.9 

n 4 4 4 4 4 4 4 4 

c3 Overbank average 8.6 7.5 10.1 11.8 15.8 15.1 24.0 8.4 

std. dev. 3.3 4.5 4.8 3.6 6.4 4.5 6.7 2.6 

n 7 7 7 7 7 7 7 7 

c3 Channel average 40.3 39.8 31.7 12.9 4.6 2.1 3.5 2.3 

std. dev. 14.4 8.8 3.3 3.2 2.1 1.2 2.6 0.9 

n 5 5 5 5 5 5 5 5 

c4 Overbank average 16.6 8.5 16.8 16.1 11.2 11.1 22.3 6.1 

std. dev. 21.4 3.2 8.3 4.7 3.0 3.1 10.7 1.6 

n 4 5 5 5 5 5 5 5 

c4 Channel average 38.4 33.5 29.8 13.3 6.6 3.9 4.8 3.5 

std. dev. 21.2 8.3 8.9 3.3 3.3 2.6 3.0 1.9 

n 8 8 8 8 8 8 8 8 

f1 Overbank average 6.8 4.8 7.5 10.7 14.1 16.2 29.6 9.8 

std. dev. 3.1 2.9 5.5 5.5 5.6 5.3 9.2 5.2 

n 10 10 10 10 10 10 10 10 

f2 Overbank average 5.9 8.8 15.7 15.6 14.6 11.9 19.6 6.5 

n 1 1 1 1 1 1 1 1 

f2 Channel average 9.8 35.8 39.4 14.3 4.0 1.5 1.8 1.5 

std. dev. 2.7 2.2 4.0 0.9 0.5 0.5 0.6 0.1 

n 2 2 2 2 2 2 2 2 

a. cs = coarse sand, Is = line sand, vis = very fine sand 
b. sl = sandy loam, Is = loamy sand, s = sand, g = ~0% gravel 

-- ------------ - -

Median 
Clay Organic Particle 

(<211m) Matter Size 
(wt%) (wt%) Class• 

5.2 0.8 cs 

2.8 0.1 

4 4 

7.3 2.9 vfs 

2.4 0.8 

4 4 

2.8 0.9 cs 

1.5 0.2 

4 4 

7.4 2.9 vfs 

1.7 0.8 

7 7 

3.1 1.0 cs 

0.9 0.2 

5 5 

8.0 2.0 fs 

5.6 0.4 

5 4 

4.5 0.9 cs 

2.5 0.2 

8 8 

7.4 3.5 vfs 

3.4 1.1 

10 10 

7.3 6.1 fs 

1 1 

1.8 1.2 cs 

1.0 0.2 

2 2 

Median 
Particle 

Size Soli 
(mm) Textureb 

0.707 gls 

0.072 sl 

0.783 gs 

0.100 sl 

0.800 gs 

0.147 sl 

0.682 gs 

0.072 sl 

0.157 sl 

0.779 s 

I 

Q 
~ 

i:l 
(") 

~ .., 
§' -g· 
.Q, 
c;) 
~ 

~ c 
~ ::r
i=;' 

~ 
~· 

)a. 

~ 
~ ;::s 
1::1... 
><· 
t:x:l 



IJ 
t:: 
(l) 

~ 
Q 
~ 
0 
:J 

~ g. 

I 

OJ 
I 

1\) 
01 

(/) 

i!l 
~ o
(l) .., 
...... 
(0 

~ 

TABLE 83·8 

REACH P-4 PARTICLE SIZE AND ORGANIC MATTER SUMMARY 
----

Very Coarse Coarse Medium Fine Sand Very Fine Sand Coarse Silt Fine 
Gravel Sand Sand Sand (0.25-0.125 (0.125-0.0625 (62.5-15 Silt 

Geomorphic Sediment Summary (>2mm) (2-1 mm) (1-6.5 mm) (0.5-0.25 mm) mm) mm) ~tm) (15-2~tm) 
Unit Facies Statistic (wt%) (wt%) (wt%) (wt%) (wt%) (wt"'o) (wt"'o) (wt%) 

c1 OVerbank average 18.7 1.1 1.3 3.5 7.9 13.5 47.7 22.1 

n 1 1 1 1 1 1 1 1 

c1 Channel average 39.1 34.3 40.0 15.3 5.3 1.3 1.7 0.9 

std. dev. 13.4 2.0 1.4 3.1 0.4 0.5 0.2 0.0 

n 2 . 2 2 2 2 2 2 2 
c1b Channel average 3.1 12.5 45.9 29.6 7.7 1.7 0.4 0.9 

std. dev. 1.3 3.2 10.3 7.2 3.1 0.8 0.4 1.1 

n 2 2 2 2 2 2 2 2 
c3 Overbank average 13.3 4.7 8.1 13.5 16.3 18.4 25.0 7.0 

std. dev. 9.6 2.2 4.6 10.7 7.7 1.0 17.0 2.0 

n 2 2 2 2 2 2 2 2 

c3 Channel average 15.5 29.0 41.4 18.4 5.6 1.2 1.1 1.2 

std. dev. 14.7 20.8 8.1 11.0 4.2 0.9 0.6 0.7 

n 8 8 8 8 8 8 8 7 

c4a Channel average 15.5 31.3 37.2 16.8 5.7 2.4 2.9 1.5 

std. dev. 11.8 12.8 2.7 7.2 3.9 1.7 2.1 0.6 

n 6 6 6 6 6 6 6 6 

c4b OVerbank average 6.7 8.6 13.1 13.6 15.5 13.7 22.2 7.2 

std. dev. 2.0 5.2 5.7 6.5 9.8 4.0 11.9 1.5 

n 3 3 3 3 3 3 3 3 

c4b Channel average 24.4 39.1 36.7 14.0 4.2 1.3 1.1 1.3 

std. dev. 17.8 13.4 4.6 6.6 2.5 0.6 0.9 0.3 

n 7 7 7 7 7 7 7 7 

c5 Overbank average 16.8 7.9 13.4 16.2 9.9 10.1 23.1 11.6 

std. dev. 11.4 5.4 4.3 6.8 3.9 6.1 3.9 7.4 

n 4 4 4 4 4 4 4 4 

a. cs = coarse sand, Is = line sand, vis = very line sand, csi = coarse silt 

b. sl = sandy loam, s = sand, sil = silt loam, g = ~0% gravel 

c. N/A = not applicable 
·------ --·-·- ---- - --- - - --------

Median 
Clay Organic Particle 

(<2~tm) Matter Size 
(wt%) (wt%) Class• 

2.8 6.2 csi 

1 1 

1.2 0.9 cs 

0.4 0.5 

2 2 

1.5 0.1 cs 

1.8 N/A" 

2 1 

6.9 2.4 v1s 

5.2 2.5 

2 2 

2.4 0.7 cs 
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7 7 
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1.4 N/A 

3 1 

2.3 0.9 cs 
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7 5 
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Size Soli 
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Very Coarse 
Gravel Sand 

Geomorphic Sediment Summary (>2mm) (2-1 mm) 
Unit Facies Statistic (wt%) (wt%) 

c5 Channel average 14.7 25.9 

std. dev. 10.7 17.2 

n 8 8 

c6 Overbank average 6.5 7.8 

std. dev. 2.7 4.1 

n 7 7 

c6 Channel average 10.5 26.1 

std. dev. 7.1 11.6 

n 7 7 

f1 Overbank average 6.3 4.8 

std. dev. 4.8 4.5 

n 13 13 

f1 Channel average 18.9 32.1 

n 1 1 

f1a Overbank average 8.7 2.8 

std. dev. 9.5 2.4 

n 3 3 

f2 Overbank average 3.8 11.5 

std. dev. 0.7 4.4 

n 3 3 

f2 Channel average 8.7 27.5 

n 1 1 

TABLE 83-S (continued) 

REACH P-4 PARTICLE SIZE SUMMARY 

Coarse Medium Fine Sand Very Fine Sand Coarse Slit 
Sand Sand (0.2H.125 (0.12H.0625 (62.5-15 

(1-0.5mm) (0.5-0.25 mm) mm) mm) Jlm) 
(wt%) (wt%) (wt%) (wt%) (wt%) 

36.7 19.1 6.1 2.9 5.0 

9.8 8.0 3.2 2.5 9.7 

8 8 8 8 8 

14.4 13.8 12.4 14.4 24.1 

5.5 3.9 3.5 1.6 5.2 

7 7 7 7 7 

39.7 19.9 5.2 2.3 3.2 

2.1 6.4 2.3 1.6 2.4 

7 7 7 7 7 

9.0 10.8 10.8 14.2 33.1 

6.8 8.1 5.6 4.8 14.3 

13 13 13 13 13 

40.4 16.9 4.5 1.7 1.5 

1 1 1 1 1 

3.3 4.7 9.5 20.0 37.5 

3.9 3.3 2.5 10.3 6.8 

3 3 3 3 3 

19.7 14.9 13.4 14.1 17.1 

8.0 2.8 3.1 5.3 4.4 

3 3 3 3 3 

40.0 17.9 6.4 2.8 1.5 

1 1 1 1 1 

a. cs = coarse sand, Is = fine sand, vfs = very fine sand, csi = coarse silt 

b. I = loam, sl = sandy loam, s = sand 

c. NA = not analyzed 

d. N/A =not applicable 
~ 

Fine 
Slit Clay Organic 

(15-2 jllli) (<2 Jlm) Matter 
(wt%) (wt%) (wt%) 

2.0 2.5 1.0 

1.6 1.2 0.4 

8 8 7 

7.1 6.0 2.4 

4.2 1.3 1.0 

7 7 6 

1.6 2.0 0.9 

0.7 0.8 0.2 

7 7 5 

10.1 6.9 3.4 

5.4 2.7 1.8 

13 13 11 

1.6 1.5 1.1 

1 1 1 

11.8 10.2 4.4 

5.8 3.8 0.7 

3 3 3 

5.1 4.2 NA" 

1.5 0.7 N/Ad 

3 3 0 

1.4 2.5 NA 

1 1 0 

Median Median 
Particle Particle 

Size Size 
Class• (mm) 
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Appendix B Characterization of Geomorphic Units 
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Figure 83-1. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size and silt and clay content in reach P-1. 
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Figure 83-2. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size and silt and clay content in reach P-2. 
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Figure 83-3. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size and silt and clay content In reach P-3. 
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Figure 83-4. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size and silt and clay content in reach P-4. 
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AppendixB Characterization of Geomorphic Units 

B-4.0 BULK DENSITY MEASUREMENTS 

Bulk density was measured on 65 sediment layers from 27 sites in 5 reaches in Los Alamos Canyon and 
Pueblo Canyon to allow improved estimates of contaminant inventories (Table 84-1}. Layers selected for 
these measurements included both channel facies and overbank facies sediment and a range of 
geomorphic units and depths, biasing measurements toward overbank facies sediment because of their 
greater importance for contaminant inventories. Most measurements were made by a "water baggie" 
method designed for loose soil (McDonald 1994, 57641) in which a shallow (5 to 15 em deep) hole was 
carefully excavated, and the sediment was collected in a bag for subsequent determination of dry weight 
and gravel content. The volume of the hole was measured by lining the hole with a thin plastic bag and 
recording the volume of water required to fill the hole. A few measurements were made by the standard 
paraffin clod method (e.g., Singer 1986, 57643} where the sediment layer possessed sufficient cohesion. 

TABLE B4-1 

BULK DENSITY MEASUREMENTS FROM LOS ALAMOS CANYON AND PUEBLO CANYON 

Location Geomorphic Sediment Depth Bulk Density Gravel 
Sub reach ID Unit Facies (em} (glcm3

} (wt%} 

LA-1 West LA-0141 c3? (f1 ?) Overbank 2-10 0.97 0.5 

LA-1 West LA-0141 c3? (f1 ?) Overbank 11-17 1.03 0.5 

LA-1 West LA-0141 c3? (f1 ?) Overbank 36-42 1.02 1.4 

LA-1 West LA-0143 c3 Overbank 6-15 0.90 3.7 

LA-1 West LA-0143 c3 Overbank 33-42 1.08 0.9 

LA-1 West LA-0143 c3 Overbank 53-62 1.11 1.0 

LA-1 East LA-0157 f1 Overbank 1-9 1.09 1.1 

LA-1 East LA-0157 f1 Overbank 21-29 1.17 1.7 

LA-1 East LA-0158 f1 Overbank 11-20 0.92 1.0 

LA-1 East LA-0158 f1 Overbank 35--46 0.93 2.0 

LA-1 East LA-0159 c1 Channel 1-11 1.68 63.2 

LA-1 East LA-0160 f1 Overbank 5-14 0.93 0.3 

LA-1 East LA-0162 c3 Channel 1-10 1.57 70.1 

LA-2 East LA-0098 c1 Channel Q-8 0.92 3.7 

LA-2 East LA-0022 c2 Overbank Q-8 0.79 9.6 

LA-2 East LA-0022 c2 Overbank 22-30 0.91 1.5 

LA-2 East LA-0022 c2 Overbank 41-47 0.87 7.5 

LA-2 East LA-0022 c2 Channel 58-64 1.62 58.2 

LA-2 East LA-0023 c1 Channel 0-6 1.67 19.1 

LA-2 East LA-0106 c2 Overbank 1-10 0.70 5.3 

LA-2 East LA-0106 c2 Overbank 21-30 1.18 11.8 

LA-2 East LA-0106 c2 Overbank 40-47 1.27 1.9 

LA-2 East LA-0106 c2 Channel 56-65 1.28 23.7 

P-2 West PU-0128 f1 Overbank 2-11 1.03 26.0 

P-2 West PU-0128 f1 Overbank 14-21 0.96 7.8 

P-2 West PU-0128 f1 Overbank 33-40 o.n 5.8 

P-2 West PU-0128 f1 Overbank 41-48 0.81 16.3 

Pueblo Canyon Reach Report 8-31 September 1998 



. Characterization of Geomorphic Units Appendix B 

TABLE B4·1 (continued) 

BULK DENSITY MEASUREMENTS FROM LOS ALAMOS CANYON AND PUEBLO CANYON 

Location Geomorphic Sediment Depth Bulk Density Gravel 
Sub reach ID Unit Facies (em) (glcm') (wt%) 

P-2 West PU-0129 c1b Channel 1-11 1.44 52.6 

P-2 West PU-0129 c1b Overbank 26-36 1.38 16.9 

P-2 West PU-0129 c1b Channel 51-60 1.52 29.8 

P-2 West PU-0130 c2 Overbank 2-11 0.92 4.9 

P-2 West PU-0130 c2 Overbank 24-32 1.12 3.4 

P-2 West PU-0130 c2 Overbank 35-40 1.30 9.0 

P-2 West PU-0130 c2 Overbank 42-47 1.22 11.7 

P-2 West PU-0130 c2 Channel 52-62 1.62 51.5 

P-2 East PU-0138 c1b Overbank 2-10 0.74 14.3 

P-2 East PU-0138 c1b Channel 44-54 1.15 2.2 

P-2 East PU-0139 f1 Overbank 1-11 0.98 2.1 

P-2 East PU-0139 f1 Overbank 17-25 0.94 7.3 

P-2 East PU-0139 f1 Overbank 28-35 0.95 22.5 

P-2 East PU-0140 c2 Overbank 2-12 1.04 7.5 

P-2 East PU-0140 c2 Overbank 26-35 1.07 25.0 

P-2 East PU-0140 c2 Overbank 44-51 0.81 19.4 

P-2 East PU-0140 c2 Channel 6Q-70 1.10 3.8 

P-2 East PU-0140 c2 Overbank 87-95 0.85 24.5 

P-3 West PU-0146 c1 Channel 1-10 1.12 1.6 

P-3 West PU-0145 c2 Overbank 12-21 0.97 10.9 

P-3 West PU-0145 c2 Overbank 42-51 1.13 3.2 

P-3 West PU-0145 c2 Overbank 74-82 1.12 6.3 

P-3 West PU-0145 c2 Overbank 104-114 1.54 27.5 

P-4 East PU-0033 c3 Channel Q-12 1.57 2.5 

P-4 East PU-0033 c3 Channel 24-33 1.78 6.8 

P-4 East PU-0033 c3 Channel 35-47 1.54 22.6 

P-4 East PU-0033 c3 Channel 56-64 1.81 6.6 

P-4 East PU-0033 c3 Channel 74-84 1.71 25.8 

P-4 East PU-0033 c3 Channel 97-107 1.25 58.0 

P-4 East PU-0033 c3 Channel 135-150 1.58 15.0 

P-4 East PU-0036 f1 Overbank 1-9 1.23 7.0 

P-4 East PU-0097 f1 Overbank 5-13 1.03 10.1 

P-4 East PU-0097 f1 Overbank 17-28 1.13 6.9 

P-4 East PU-0098 f1 Overbank 1-10 1.28 3.2 

P-4 East PU-0100 f1 Overbank 3-10 1.20 2.9 

P-4 East PU-0101 f1 Overbank 8-18 1.02 2.2 

P-4 East PU-0102 f1 Overbank 6-15 1.42 2.5 

P-4 East PU-0103 c3 Channel Q-9 1.53 1.7 
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The bulk density data were examined to determine if density varied between channel facies and overbank 
facies sediment or between Los Alamos Canyon and Pueblo Canyon, and if density varied with depth or 
gravel content. The biggest influence on density in this data set is the distinction between channel facies 
and overbank facies sediment, with average densities of 1.47 ± 0.25 g/cm3 and 1.04 ± 0.18 g/cm3 for 
these two facies, respectively. The low density of the overbank facies sediment is probably due to a 
combination of its young age and shallow depth, which minimizes the opportunity for compaction, and the 
high root content and active bioturbation in these settings, which increases the volume of pore spaces. 

No clear differences are seen between the Los Alamos Canyon and Pueblo Canyon data; therefore, 
measurements from these two canyons are combined for use in this investigation. No systematic variation 
in density with depth is seen for either channel facies or overbank facies sediment. Similarly, no 
systematic variation in density with percent gravel is seen for overbank facies sediment, although average 
density seems to increase with gravel content in the channel facies sediment. Average density for 
channel facies samples with <5% gravel is 1.23 ± 0.26 g/cm3

, whereas average density for channel facies 
samples with >5% gravel is 1.57 ± 0.16 g/cm3

• Because inventory calculations in this investigation are 
based on analyses from the <2 mm size fraction of sediment samples, the density of the samples with 
<5% gravel is considered more appropriate for use in this report. 

8-5.0 RADIOLOGICAL FIELD MEASUREMENTS 

8-5.1 Instrument Calibration and Use 

8-5.1.1 Gross Gamma Radiation Walkover Survey 

The gross gamma radiation walkover survey in reach P-4 was conducted by the Environmental 
Restoration Group (ERG) in Albuquerque using Ludlum Model44-10 detectors (2-in. by 2-in. sodium 
iodide [Nal] scintillation probes) with Ludlum Model2221 scaler/ratemeters (single channel analyzers). 
The gross gamma radiation walkover survey in reach P-1 was conducted by CHEMRAD (Oak Ridge, 
Tennessee) using Ludlum Model44-2 detectors (1-in. by 1-in. Nal probes) with Ludlum Model12 
scalar/ratemeters (single channel analyzers). Before and after each day's use, each instrument's 
response was checked by collecting a 1-min measurement of a cesium-137 source of known activity and 
comparing it with the acceptable range (average± 20%}. At the same time, five 1-min instrument 
calibration measurements were collected at a local field site; the average of these readings was 
compared with an acceptable range (average± 3 sigma). The calibration measurements were taken each 
day at the same place in an area that was not likely to have been radioactively contaminated by 
Laboratory activities. During these measurements, source-to-detector geometry was kept as consistent as 
possible. Scaler/ratemeter battery voltage, operating high voltage, threshold setting, and window 
configuration were also checked twice daily. 

The surveys were conducted by walking slowly with the probe face held approximately 1 ft from the 
ground surface. In P-4, gamma radiation measurements (counts per minute [cpm]) were collected every 2 
seconds and correlated to location as determined by a global positioning system (GPS). Accurate and 
continuous GPS measurements required that several satellites be visible to the instruments, and 
measurements were slowed down considerably in areas of large ponderosa pine trees. As a result, a 
GPS was not used in reach P-1 where tree cover was greater than in P-4. Instead, gamma radiation 
measurements in reach P-1 (collected every 1 second) were located with the ultrasonic ranging and data 
system (USRADS), which relies on a local triangulation network of receivers that record ultrasonic signals 
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emitted from the location of the Nal probe. The USRADS method is slower than the GPS method in open 
areas but allows measurements under tree cover. 

B-5.1.2 Fixed-Point Alpha, Beta, and Gamma Radiation Surveys 

Alpha, beta, and gamma radiation were measured at fixed locations in reaches P-1 and P-4 using 

• for alpha radiation, a Ludlum Model43-1 detector (zinc sulfide scintillation probe) with a Ludlum 
Model2221 scaler/ratemeter; 

• for beta radiation, a Ludlum Model44-116 detector (plastic scintillation probe) with a Ludlum 
Model 2221 scaler/ratemeter; and 

• for gamma radiation, a Ludlum Model 44-10 detector encased in a lead- and copper-lined, 
polyethylene shield with a Ludlum Model 2221 scaler/ratemeter. 

Before and after each day's use, each instrument's response was checked by collecting a 1-min 
measurement of a thorium-232 source (for alpha radiation response) and a cesium-137 source (for beta 
and gamma radiation response) of known activity and compared with the acceptable range (average± 
20%}. At the same time, each instrument was used to collect five 1-min instrument calibration 
measurements at a local field site, as discussed for the gross gamma walkover survey. Scaler/ratemeter 
battery voltage, operating high voltage, threshold setting, and window configuration were also checked 
twice daily. 

For the first day's measurements of alpha and beta radiation in reach P-4 (P-4 East), plastic wrap was 
used over the detectors' faces to protect them from dust accumulation and subsequent contamination by 
radon daughters. The plastic wrap had no effect on the efficiency of the beta radiation detector but 
reduced the efficiency of the alpha radiation detector from approximately 35% to 14%. When the plastic 
wrap was replaced, no systematic change in counts was noted, so it was assumed that there had been 
no buildup of radon daughters on the plastic wrap over time. For the alpha radiation detector, the use of 
plastic wrap was discontinued after one day, resulting in systematic differences between the first (P-4 
East) and second (P-4 West) day's readings. Plastic wrap was used on the beta radiation detector 
throughout the surveys and has no effect on efficiency. Alpha measurements in P-1 followed the 
procedure of the second day of the P-4 survey. 

The measurement locations were chosen to include all geomorphic units identified in P-4 East, P-4 West, 
and P-1, and specific sites of relatively high gross gamma radiation as identified in the gamma walkover 
surveys. In addition, measurements of different stratigraphic layers exposed in stream banks were made 
at selected locations to evaluate possible depth variations. The initial surveys in P-4 were conducted by 
placing the probe face on the soil surface (horizontal for surface measurements, vertical for depth 
measurements) and collecting 5-min timed measurements (counts per 5 min). A modification was made in 
P-1 for the alpha measurements by spreading sediment from selected layers 1 to 3 em deep on pie tins to 
provide a smoother surface; this modification prevented the Mylar polyester film on the instrument 
detector from breaking and improved the quality of the measurements. In addition, to partially evaluate 
the variations in alpha radiation within each layer, alpha measurements in P-1 for many layers involved 
repeated measurements of the same location on the pie tin with two different instruments and repeated 
measurements of the same material after mixing. Because alpha radiation is blocked by thin layers of 
sediment, the mixing allowed a partial evaluation of potential variability due to heterogeneous distribution 
of plutonium within the sediment. In contrast, the repeat measurements of specific locations allowed a 
partial evaluation of statistical uncertainties associated with the low count rates for alpha radiation 
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(usually <30 cpm for alpha radiation as compared with >300 cpm for beta radiation and >6000 cpm for 
gamma radiation). 

B-5.1.3 In Situ Gamma Spectroscopy Survey 

Gamma radiation was measured at selected fixed-point locations using an EG&G Ortec Nomad Plus 
portable spectroscopy system comprising a Model GMX-30210-P-S PopTop high-purity germanium 
detector and Maestro II gamma spectroscopy software. This system allows in situ quantification of 
specific radioisotopes where concentrations are sufficiently high. Measurement locations were chosen to 
include both sites representative of widespread geomorphic units and potential elevated radiation as 
measured with the fixed-point instruments. The survey was conducted by placing the detector, mounted 
on a tripod, 1 m from the ground surface and collecting a 15-min timed measurement. This arrangement 
detected gamma radiation from an area of >300 m2 (>10m radius), with >50% of the signal received from 
within 30m2 (-3m radius). In most cases, because of the size of geomorphic units, the measurements 
sampled multiple units. 

The gamma spectroscopy software collects a gamma radiation spectrum by recording the number of 
ionizing events that occur in each energy interval. The events surrounding a given energy interval 
constitute a photopeak. The software performs a photopeak search and identifies the radionuclide that 
produced each photopeak by comparing the photopeak energy with a predetermined library of energies of 
gamma-emitting radionuclides (EG&G Ortec library). The height of the photopeak is proportional to the 
concentration of the corresponding radionuclide. The software quantifies the radionuclide (pCVg) by 
applying a conversion factor to the number of events recorded at each photopeak. One source of 
potential error in these calculations is the incorrect assignment of photopeaks when the peaks from 
different radionuclides are similar, requiring checking by the user before the data can be accepted. Before 
and after each day's use, the instrument's calibration was checked by collecting a 15-min measurement 
of a radium source and a cesium-137 source of known activity. At the same time, the instrument was 
used to collect a 15-min measurement of local background radiation, as discussed for the gross gamma 
radiation walkover surveys. 

B-5.2 Results 

B-5.2.1 Reach P-1 

B-5.2.1.1 Gross Gamma Radiation Walkover Survey 

Gross gamma radiation data were obtained from 17,613 points in reach P-1 using 1-second count times 
and the USRADS location system. Locations of the measurement points are shown on Figures 85-1 and 
85-2, and the raw data are archived in the Facility for Information Management, Analysis, and Display 
(FIMAD). No areas of gamma radiation that were clearly above background values were identified in this 
survey, and the mean gamma radiation in this survey (3539 cpm) was less than that measured at the 
calibration site (3867 cpm). Some of the highest gamma measurements were from points amongst 
boulders, and it was apparent in the field that these relatively high readings were an artifact of the source
to-detector geometry and "shine" from the boulders. The highest gamma measurements in the area near 
Acid Canyon were obtained from areas of fill along the north edge of the survey and probably reflect local 
variations in background radiation as is discussed further in the context of P-4 results. 
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B-5.2.1.2 Fixed-Point Alpha, Beta, and Gamma Radiation Surveys 

Fixed-point alpha, beta, and gamma radiation data were obtained from 75 locations in reach P-1 (Figures 
85-3 and 85-4) and are shown in Table 85-1. Local background values for radiation in the young 
sediments of Pueblo Canyon are considered to be represented by the measurements made in P-1 West, 
upstream from Acid Canyon. Alpha radiation above local background values of approximately 3 to 15 cpm 
was detected at several locations in the c1, c2, c2b, and f1 geomorphic units in P-1 East. The alpha 
radiation results were used in part to define the c2b geomorphic unit and also to select sample locations; 
these results are discussed in Section 2. No areas of systematically elevated beta or gamma radiation 
were identified in this survey as compared with local background values for beta radiation of 
approximately 360 to 480 cpm and local background values for gamma radiation of approximately 6200 to 
7300 cpm. The site of the highest fixed-point gamma radiation measurement, within the c1 unit in Acid 
Canyon, was selected for full-suite analyses (fixed-point site P1-11, sample location PU-0017), but 
analytical data indicated that cesium-137 and other gamma-emitting radionuclides were within 
background values here. · 

B-5.2.1.3 In Situ Gamma Spectroscopy Survey 

Six in situ gamma spectroscopy measurements were made in P-1 West, P-1 East, and Acid Canyon, in 
part to test the utility of this instrument in providing rapid estimates of the amount of gamma-emitting 
radionuclides present within the sediment. Two analytes were identified in the gamma spectroscopy 
analyses that are potential contaminants in Pueblo Canyon: americium-241 and cesium-137. The cesium-
137 was reported at levels within the local background range of $0.9 pCi/g, and the only reported detect 
tor americium-241, 0.0005 pCilg, is also within the local background range of $0.04 pCi/g (Table B5-2). 
The estimated cesium-137 levels by gamma spectroscopy are similar to those reported by fixed analytical 
laboratories, but the field instrument was unable to detect americium-241 at levels up to 0.82 pCi/g, 
indicating that it is not reliable tor americium-241 at these low levels. 

B-5.2.2 Reach P-4 

B-5.2.2.1 Gross Gamma Radiation Walkover Survey 

Gross gamma radiation data were obtained from 27,541 points in reach P-4 using 2-second count times 
and were located using a GPS. Locations of the measurement points are shown on Figures 85-5 and 
85-6, and the raw data are archived in FIMAD. No areas of gamma radiation in excess of background 
values were identified in this survey, and slight differences between geomorphic units could be attributed 
to background variations. For example, the highest gross gamma values occurred in areas where clasts 
from the Guaje Pumice Bed had been deposited, including the base of slopes along the north margin of 
the floodplain. High gamma values in the Guaje Pumice Bed were confirmed with field measurements at 
outcrops of the pumice. The lowest gross gamma values typically occurred in channel units that were 
dominated by coarse sand, and intermediate gross gamma values typically occurred in finer-grained 
floodplain units. 
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AppendixB Characterization of Geomorphic Units 

TABLE 85-1 

FIXED-POINT RADIATION MEASUREMENTS FROM REACH P-1 

Fixed-Point Sample Geomorphic Depth Alpha Beta Gamma 
Site Location 10 Sub reach Unit (em) Radiation (cpm) Radiation (cpm) Radiation (cpm) 

P1-1 P-1 West c2 0 9.8 392.8 6492.2 

P1-2 P-1 West c1 0 9.8 399.6 6190.6 

P1-3 PU-0016 P-1 West c2 0 8.4 406.6 6643.2 

P1-4 P-1 West c1 0 10.8 431.2 6869.8 

P1-5 P-1 West c2 0 9 359.4 6874.2 

P1-6 P-1 West f2 0 11.6 426.4 7133.6 

P1-7 Acid Canyon c1 0 11.6 391.2 6335 

P1-8 Acid Canyon c1 0 9.8 403 6508.8 

P1-9 Acid Canyon c2 0 12.2 404 6588.2 

P1-10 PU-0119 Acid Canyon f1 0 17.8 411.2 6631.2 

P1-11 PU-0017 Acid Canyon c1 0 12.2 434.4 7842.8 

P1-12 Acid Canyon c2 0 12.4 396.4 6841.6 

P1-13 Acid Canyon c2 0 16.6 354.4 7028 

P1-14 Acid Canyon c1 0 11 384.2 6415 

P1-15 P-1 East c1 0 12.6 420.4 6607.8 

P1-16 PU-0016 P-1 East c2 0 12.8 383.4 6406.2 

P1-17 P-1 East c2 0 11.4 361.8 6644 

P1-18 P-1 East c1 0 8.2 391 6536 

P1-19 P-1 East f1 0 14.6 406.6 6458 

P1-20 PU-0018 P-1 East c2 0 337 378.2 6257.6 

0 484.6 

0 12 

10 10.2 

20 10.2 

30 9.4 

40 9.6 

50 12.6 

60 11.6 

70 3 

P1-21 PU-0120 P-1 East f1 0 10.4 6023.6 

10 10.2 

40 7.6 

P1-22 P-1 East c2 0 11.8 369.2 6041 

P1-23 P-1 East f1 0 13.8 377.4 6302.2 

P1-24 PU-0019 P-1 East c1 0 29.6 355.2 6224.4 

0 24.8 

0 11.6 347.2 5898.6 

P1-25 PU-0104 P-1 East c2 0 14 368.2 6606.8 

P1-26 P-1 East c1 0 14 389.2 6324.8 

P1-27 P-1 East c2 0 0.8 368 6605.4 
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TABLE 85·1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS FROM REACH P-1 

Fixed-Point Sample Geomorphic Depth Alpha Beta Gamma 
Site Location ID Subreach Unit (em) Radiation (cpm) Radiation (cpm) Radiation (cpm) 

P1-29 PU-0025 P-1 East c2b 0 14 379.8 6678.8 

0 16.4 

0 9.8 420.4 6682.4 

10 8 

20 11 

30 15.2 

40 16.4 

50 16.4 

50 21.6 

60 41.6 

70 46.8 

70 52.8 

80 33.4 

80 34.2 

I 
90 17.6 

90 15.6 

100 23.2 

100 16.6 

110 10.2 

P1·30 P-1 East c2 0 10.6 3n 6948.2 

P1-31 P-1 East c2 0 0 411.4 7446 

P1-32 P-1 East c2 0 11 387.6 7538.8 

P1-33 P-1 East C1 0 13.6 367 6701.2 

P1-34 P-1 East C1 0 11.4 376.6 6359.8 

P1-35 PU-0116 P-1 East f1 0 15.4 363.6 6384.8 

P1-36 P-1 East c2 0 11.2 353.4 6595.8 

P1-37 P-1 East c2 0 11.4 472.2 6942.8 

P1-38 P-1 East f1 0 6.6 515.6 6275.4 

P1-39 P-1 East c2 0 13.4 

20 10.2 

40 10.4 

P1-40 P-1 East c1 0 9.2 

P1-41 P-1 West c2 0 12.2 425 6521.2 

P1-42 P-1 West c1 0 8.2 419.8 6841 

P1-43 P-1 West c1 0 6.4 422 6827.6 

0 12.4 

P1-44 PU-0118 P-1 West c2 0 7 435.4 6745.8 

0 14.6 

0 7.4 

0 9.6 
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TABLE 85-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS FROM REACH P-1 

Fixed-Point Sample Geomorphic Depth Alpha Beta Gamma 
Site Location ID Sub reach Unit (em) Radiation (cpm) Radiation (cpm) Radiation (cpm) 

P1·45 P-1 West c1 0 9.4 476.6 7304.8 

0 11.4 

P1-46 P-1 West c2 0 10.2 397 6952.2 

0 10.2 

P1-47 P-1 West c1 0 7.4 382.6 6647.2 

0 5.6 

P1-48 P-1 West c2 0 11.2 406.8 6746 

0 12 

P1-49 P-1 West c1 0 3.6 378.8 6715.6 

0 7.4 

P1-50 P-1 West c2 0 5.2 375.8 7113.2 

0 10.4 

P1·51 P-1 East c1 0 15.8 365.2 6476.4 

0 17 

P1-52 P-1 East c2 0 18.6 361.4 6601.6 

0 16 

0 16.2 

0 23.4 

P1-53 P-1 East c2 0 12.4 

0 13.4 

20 17 

40 16.6 

P1-54 P-1 East c2 0 14.6 382.2 6850 

0 13.8 

P1-55 P-1 East c1 0 12.4 400.2 6766.2 

0 14.6 

P1-56 P-1 East c1 0 8 390.8 7399.8 

0 6.6 

P1-57 PU-0026 P·1 East c2 0 16.6 406.2 6907.2 

0 15.6 

20 11.6 

40 12.4 

60 11.2 

80 12 

P1-58 P-1 East c1 0 8.2 397.8 6599 

0 12.2 

P1-59 P-1 East c2 0 7.6 367.6 6836.8 

0 14.8 

P1-60 P-1 East c1 0 9.6 387 6467.2 

0 10.2 
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TABLE 85·1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS FROM REACH P-1 

Fixed· Point Sample Geomorphic Depth Alpha Beta Gamma 
Site LocationiD Sub reach Unit .(em) Radiation (cpm) Radiation (cpm) Radiation (cpm) 

P1-61 PU·0111 P-1 East c2 0 12.2 415.4 6970.6 

0 12.6 

20 9.8 

40 10.6 

60 11.4 

80 12.4 

P1-62 P-1 East c2 0 11.4 384 6873.6 

0 11.6 

P1-63 PU-0113 P·1 East c1 0 10.8 364.4 6312.2 

0 10 

P1-64 PU-0114 P·1 East c2 0 8.2 378.6 7052.2 

0 10 

P1-65 P-1 East c2 0 15.6 381.8 6689.6 

0 10.4 

50 14.8 372.4 7162.2 

50 18.8 

P1-66 P-1 East c1 0 10.2 352.6 6564.4 

0 9.8 

P1-67 P-1 East c2 0 10 378.6 6671.8 

0 13.4 

P1-68 P-1 East C1 0 10.4 334.6 6541 

0 12.4 

P1-69 P-1 East c2 0 14.2 341.6 6960.6 

0 16.2 

P1-70 P-1 East c2 0 12.4 369.4 6489.6 

0 13.4 

P1-71 P-1 East f1 0 20.6 353 6662.2 

0 16.4 

P1-72 P-1 East c2 0 15.4 361.6 6285.4 

0 20.2 

30 15.4 

55 19.2 

P1-73 PU-0020 P-1 East c2b 0 13 281.8 6864 

0 18.2 

10 12.4 

20 14 

30 11 

40 13.8 

50 17.4 

60 26.2 
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TABLE B5-1 (continued) 

FIXED-POINT RADIATION MEASUREMENTS FROM REACH P-1 

Fixed-Point Sample Geomorphic Depth Alpha Beta Gamma 
Site Location ID Sub reach Unit (em) Radiation (cpm) Radiation (cpm) Radiation (cpm) 

P1·73 PU-0020 P-1 East c2b 60 42.8 

70 105.4 

70 185.2 

70 282.8 

70 220 

70 63.8 

70 65 

80 33.6 

90 23 

100 15.6 

P1·74 P·1 East c2 0 9.2 444.6 6428.2 

0 15.2 

20 15.8 

40 18 

P1·75 P-1 East f1 0 11.8 426 6531.4 

0 28.8 

0 28.6 

0 17.4 

10 9.6 

20 11 

30 21.4 

40 19.8 

50 19.2 

70 11.4 

TABLE B5-2 

IN SITU GAMMA SPECTROSCOPY MEASUREMENTS IN REACH P-1 

Fixed-Point Site Sample Location ID Sub reach Geomorphic Unit Cs-137 (pCi/g) Am-241 (pCilg) 

P1·5 P1· West c2 0.231 No• 

PHO PU-0119 Acid Canyon f1 0.405 [0.556]b NO [0.433]b 

P1·20 PU-0018 P-1 East c2 0.435 [0.34]b NO [0.82]b 

P1·22 P-1 East c2 0.344 0.0005 

P1·24 PU-0019 P-1 East c1 0.206 [0.13]b NO [0.2]b 

P1-27 P-1 East c2 0.215 NO 

a. NO = not detected 

b. Value in brackets from fixed laboratory analysis for comparison with the gamma spectroscopy analysis 
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1647500 

Sol.fce: Fl MAD G1 ffi724 

1648000 

Gross gamma radiation measurement 

Geomorphic unit boundary 

Grid interval • 500ft 
Coordinates are NMSP NAD-83 

Appendix B 

1648500 

Figure 85-5. Map of reach P-4 West showing locations of gross gamma radiation walkover 
measurements. 
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B-5.2.2.2 Fixed-Point Alpha, Beta, and Gamma Radiation Survey 

A total of 83 fixed-point measurements of alpha, beta, and gamma radiation were made at 77 sites in 
reach P-4 (Table B5-3, Figure B5-7, and Figure B5-8). No areas of beta or gamma radiation above local 
background values were identified in this survey. These measurements exhibited some differences 
between geomorphic subunits, although much or all of this variability may be attributable to slight 
background variations as discussed for the gross gamma walkover survey data. Beta radiation ranged 
from 500 to 790 cpm, and gamma radiation ranged from 4600 to 11 ,000 cpm. The highest beta and 
gamma radiation measurements were obtained from an outcrop of the Guaje Pumice Bed (fixed-point site 
P4-28). Four sites in P-4 West yielded alpha radiation measurements of 15 to 30 cpm, which exceeded 
the background in P-1 West upstream of Acid Canyon. Two of these sites were selected for full-suite 
analyses (fixed-point sites P4-49 and P4-70, sample locations PU-0037 and PU-0040), both of which 
consisted of fine-grained overbank facies sediment. In addition, one of the three sites in P-4 East that 
exceeded 10 cpm was selected for full-suite analyses (fixed-point site P4-18, sample location PU-0033), 
which consisted o' a coarse magnetite-rich black sand layer below a c3 surface. All of these P-4 samples 
selected based on alpha radiation yielded relatively low levels of plutonium-239,240 (1 to 11 pCVg), and 
the field alpha measurements in P-4 are believed to show only natural background variations. 

TABLE 85-3 

FIXED-POINT RADIATION MEASUREMENTS IN REACH P-4 

Fixed-Point Sample Geomorphic Depth Alpha Radiation Beta Radiation Gamma Radiation 
Site Location 10 Subreach Unit (em) (cpm) (cpm) (cpm) 

P4-1 PU-0052 P-4 East c1b 0 4.8 582 5541 

P4-2 P-4 East f1 0 6.2 590 6044 

P4-3 P-4 East c3 0 6.8 626 6266 

P4-4 PU-0053 P-4 East c3 34 5.8 662 6960 

P4-5 P-4 East c3 68 10 644 6836 

P4-6 P-4 East c3 88 7 644 6875 

P4-7 P-4 East c3 112 4.6 571 6485 
P4-8 P-4 East c3 0 4.8 549 5538 

P4-9 P-4 East c3 38 9 616 7011 

P4-10 P-4 East c3 90 16 682 7368 

P4-11 P-4 East c3 116 6 655 7527 

P4-12 P-4 East c3 80 8 603 7332 

P4-13 P-4 East c3 30 6 5n 5505 

P4-14 P-4 East c3 95 4 510 5442 

P4-15 P-4 East c3 115 5 569 5650 

P4-16 P-4 East c3 0 11.8 592 5697 

P4-17 PU-0033 P-4 East c3 30 10.8 549 5336 

P4-18 PU-0034 P-4 East c1b 0 4.8 530 5002 

P4-19 P-4 East c3 0 5 543 5087 

P4-20 P-4 East c3 0 3.4 590 5891 

P4-21 P-4 East f1 0 7.4 649 6514 

P4-22 P-4 East f2 0 5.6 565 5905 
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TABLE 85-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH P-4 

Fixed-Point . Sample Geomorphic Depth Alpha Radiation Beta Radiation Gamma Radiation 
Site Location 10 Sub reach Unit (em) (cpm) (cpm) (cpm) 

P4-23 P-4 East f2 0 6.2 576 5610 

P4-24 PU-0044 P-4 East f2 0 7.6 584 6099 

P4-25 PU-0054 P-4 East f2 0 6.6 567 5842 

P4-26 P-4 East f1 0 7 591 6477 

P4-27 P-4 East f1 0 5.8 631 7783 

P4-28 P-4 East Guaje 0 5.6 790 10976 

P4-29 P-4 East f1 0 8.8 570 6806 

P4-30 P-4 East f2 0 5.8 567 6612 

P4-31 P-4 East f1 0 8.4 564 5883 

P4-32 PU-0036 P-4 East f1 0 8.4 588 6943 

P4-33 P-4 East f1 0 7.8 597 6812 

P4-34 P-4 East f1 0 9 622 7097 

P3-34 P-4 East f1 0 6 644 7129 

P4-34 P-4 East f1 0 6.4 645 7005 

P4-35 P-4 East f1 0 8.8 610 7024 

P4-35 P-4 East f1 0 8.8 653 7058 

P4-36 P-4 East f1 0 6.4 608 6518 

P4-37 P-4 East c3 0 5.6 557 5486 

P4-38 P-4 East c1b 0 4 523 4625 

P4-39 P-4 East c3 0 10.2 642 7021 

P4-40 P-4 East c3 0 11 688 7661 

P4-41 P-4 West c6 0 10.8 624 5343 

P4-42 PU-0039 P-4 West c5 0 10 563 5146 

P4-43 P-4 West c6 0 10.8 537 5321 

P4-44 PU-0046 P-4 West c5 0 9.8 552 4883 

P4-45 P-4 West c5 0 14.6 594 5314 

P4-46 P-4 West c5 0 22.2 610 5518 

P4-47 P-4 West f1a 0 13.2 632 6549 

P4-48 P-4 West f1a 0 12.8 629 6502 

P4-49 PU-0037 P-4 West c5 0 29.2 637 6308 

P4-50 PU-0038 P-4 West f1 0 12 633 6199 

P4-51 P-4 West f1 0 14.2 639 6269 

P4-52 PU-0047 P-4 West c4b 0 14.8 626 6121 

P4-53 PU-0048 P-4 West c4a 0 7.6 551 5107 

P4-54 P-4 West c2b 0 11.4 616 6083 

P4-55 P-4 West c2a 0 13.6 575 5588 

P4-56 P-4 West c2b 0 5.6 544 5279 

P4-57 P-4 West c4b 82 6.2 581 6534 

P4-58 PU-0055 P-4 West c4a 0 5.6 525 4943 

P4-59 PU-0049 P-4 West c4b 0 8 561 5671 
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TABLE 85-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH P-4 

Fixed-Point . Sample Geomorphic Depth Alpha Radiation Beta Radiation Gamma Radiation 
Site Location 10 Subreach Unit (em) (cpm) (cpm) (cpm) 

P4·23 P·4 East f2 0 6.2 576 5610 

P4·24 PU-0044 P-4 East f2 0 7.6 584 6099 

P4-25 PU-0054 P-4 East f2 0 6.6 567 5842 

P4·26 P-4 East f1 0 7 591 64n 
P4-27 P-4 East f1 0 5.8 631 nB3 
P4·28 P-4 East Guaje 0 5.6 790 10976 

P4-29 P-4 East f1 0 8.8 570 6806 

P4-30 P-4 East f2 0 5.8 567 6612 

P4-31 P-4 East f1 0 8.4 564 5883 

P4-32 PU-0036 P-4 East f1 0 8.4 588 6943 

P4-33 P-4 East f1 0 7.8 597 6812 

P4-34 P-4 East f1 0 9 622 7097 

P3·34 P-4 East f1 0 6 644 7129 

P4-34 P-4 East f1 0 6.4 645 7005 

P4-35 P-4 East f1 0 8.8 610 7024 

P4-35 P-4 East f1 0 8.8 653 7058 

P4-36 P-4 East f1 0 6.4 608 6518 

P4-37 P-4 East c3 0 5.6 557 5486 

P4-38 P-4 East c1b 0 4 523 4625 

P4-39 P-4 East c3 0 10.2 642 7021 

P4-40 P-4 East c3 0 11 688 7661 

P4-41 P-4 West c6 0 10.8 624 5343 

P4-42 PU-0039 P-4 West c5 0 10 563 5146 

P4-43 P-4 West c6 0 10.8 537 5321 

P4-44 PU-0046 P-4 West c5 0 9.8 552 4883 

P4-45 P-4 West c5 0 14.6 594 5314 

P4-46 P-4 West c5 0 22.2 610 5518 

P4-47 P-4 West f1a 0 13.2 632 6549 

P4-48 P-4 West t1a 0 12.8 629 6502 

P4-49 PU-0037 P-4 West c5 0 29.2 637 6308 

P4-50 PU-0038 P-4 West f1 0 12 633 6199 

P4-51 P-4 West f1 0 14.2 639 6269 

P4-52 PU-0047 P-4 West c4b 0 14.8 626 6121 

P4-53 PU-0048 P-4 West c4a 0 7.6 551 5107 

P4-54 P·4 West c2b 0 11.4 616 6083 

P4-55 P-4 West c2a 0 13.6 575 5588 

P4-56 P-4 West c2b 0 5.6 544 5279 

P4-57 P·4 West c4b 82 6.2 581 6534 

P4-58 PU-0055 P-4 West c4a 0 5.6 525 4943 

P4-59 PU-0049 P-4 West c4b 0 8 561 5671 
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TABLE 85-3 (continued) 

FIXED-POINT RADIATION MEASUREMENTS IN REACH P-4 

Fixed-Point Sample Geomorphic Depth Alpha Radiation Beta Radiation Gamma Radiation 
Site Location 10 Sub reach Unit (em) (cpm) (cpm) (cpm) 

P4-60 P-4 West 11 D 10.2 547 5268 

P4-61 P-4 West 11 0 10.6 619 6540 

P4-62 P-4 West c4b 0 13.4 624 6770 

P4-63 P-4 West c4a 0 13.4 559 5199 

P4-64 P-4 West 11 0 9.8 572 6128 

P4-65 P-4 West c1b 0 7.1 479 5101 

P4-66 P-4 West c2b 0 12 519 5557 

P4-67 P-4 West c2c 0 7.8 526 5785 

P4-68 P-4 West c2c 0 5.2 486 5150 

P4-69 PU-0051 P-4 West c6 0 10.8 506 5796 

P4-70 PU-0040 P-4 West c6 0 18.6 565 6432 

P4-71 P-4 West c2c 0 14 517 5552 

P4-72 P-4 West c1b 0 5.8 529 5482 

P4-72 P-4 West c1b 0 9.8 510 5392 

P4-73 P-4 West c1b 0 11.8 569 5900 

P4-73 P-4 West c1b 0 12.2 584 5735 

P4-74 P-4 West c1b 0 6.9 511 5487 

P4-74 P-4 West c1b 0 7.6 501 5505 

P4-75 PU-0083 P-4 West c4a 0 10.4 539 5584 

P4-76 P-4 West f1 0 15.6 606 6419 

P4-77 P-4 West c4a 0 11 526 5052 
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Appendix B Characterization of Geomorphic Units 

B-5.2.2.3 In Situ Gamma Spectroscopy Survey 

Ten in situ gamma spectroscopy measurements were made in P-4 East and P-4 West, in part to test the 
utility of this instrument in providing rapid estimates of the amount of gamma-emitting radionuclides 
present within the sediment. The only analyte identified in the gamma spectroscopy analyses that is a 
potential contaminant in Pueblo Canyon is cesium-137, which was reported at levels within the local 
background range of $0.9 pCilg (Table 85-4). A comparison of these in situ measurements and fixed 
laboratory analyses at seven of the sites indicated a positive correlation (r = 0.766, p = 0.045), although 
this correlation is not particularly strong. Thus, the in situ gamma spectroscopy instrument provided 
reasonable estimates of the levels of cesium-137, even at values at or near background. 

TABLE 85-4 

IN SITU GAMMA SPECTROSCOPY MEASUREMENTS IN REACH P-4 

Fixed-Point Site Sample Location ID Sub reach Geomorphic Unit Cs-137 {pCI/g) 

P4·18 PU-0034 P-4 East c1b <0.145 [0.08]* 

P4·19 PU-0035 P-4 East c3 0.0948 [0.07]* 

P4-32 PU-0036 P-4 East f1 0.499 [0. 79]* 

P4-35 P-4 East f1 0.476 

P4-42 PU-0039 P-4 West c5 0.238 [0.34]* 

P4-46 P-4 West c5 0.34 

P4-49 PU-0037 P-4 West c5 0.464 [0.57]* 

P4-50 PU-0038 P-4 West f1 0.158 (0.08)* 

P4-54 P-4 West c2b 0.115 

P4-70 PU-0040 P-4 West f1 0.633 [0.89]* 

·value in brackets from fixed laboratory analysis for comparison with the gamma spectroscopy analysis 

B-6.0 SEDIMENT SAMPLING EVENTS 

Sediment sampling in this investigation followed a phased approach, which focused on sequentially 
reducing uncertainties about the nature and extent of contamination in each reach and on testing 
components of the conceptual model. The chronology of sampling events in Pueblo Canyon and the 
primary goals of each sampling event are summarized in Table 86-1. 
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TABLE B6-1 

SUMMARY OF SEDIMENT SAMPLING EVENTS IN PUEBLO CANYON 

Number of Type of Analyses 
Sampling Sampling Samples and 

Reach Event Dates Collected* Primary Goals 

P-1 1 5/30/96 7 Full-suite analyses; determine contaminants present above background values and primary risk drivers; 
examine general variations in contaminants between geomorphic units 

P-1 2 9/25/96 24 Plutonium analyses; evaluate vertical variations in plutonium activity; provide initial estimate of plutonium 
inventory 

P-1 3 6/25/97 31 Plutonium analyses plus seven limited-suite analyses; reduce uncertainty in plutonium inventory; test 
adequacy of geomorphic unit designations; evaluate dispersion of plutonium on floodplains and 
contributions of mercury from P-1 West vs. Acid Canyon 

P-2 1 9/29/97-9/30/97 48 Plutonium analyses; test adequacy of geomorphic unit designations; evaluate vertical variations in 
plutonium; provide initial estimate of plutonium inventory 

P-2 2 11/24/97 26 Plutonium analyses plus eight limited-suite analyses; reduce uncertainty in plutonium inventory; test 
adequacy of geomorphic unit designations; evaluate vertical variations in plutonium and levels of other 
contaminants 

P-2 3 2/2/98 4 Plutonium analyses from drill hole; evaluate vertical variations and vertical extent of plutonium below thick 
channel unit 

P-3 0 8/18/97 5 Plutonium analyses from core from well PA0-1; evaluate vertical variations and vertical extent of plutonium 

P-3 1 9/30/97-10/1/97 32 Plutonium analyses; test adequacy of geomorphic unit designations; evaluate vertical variations in 
plutonium; provide initial estimate of plutonium inventory 

P-3 2 11/24/97-11/25/97 23 Plutonium analyses plus eight limited-suite analyses; reduce uncertainty in plutonium inventory; test 
adequacy of geomorphic unit designations; evaluate vertical variations in plutonium and levels of other 
contaminants 

P-3 3 1/30/98, 2/3/98, 8 Plutonium analyses from drill holes; evaluate vertical variations and vertical extent of plutonium below thick 
2/4/98, 2/10/98 channel units 

P-4 . 1 4/22/96 9 Full-suite analyses; determine contaminants present above background values and primary risk drivers; 
examine general variations In contaminants between geomorphic units 

P-4 2 9/24/96 18 Plutonium analyses; evaluate vertical variations in plutonium activity, age trends in plutonium in channel 
facies deposits, and dispersion of plutonium on floodplains; provide initial estimate of plutonium inventory 

P-4 3 5/13/97-5/14/97 43 Plutonium analyses plus one limited-suite analysis; reduce uncertainty in plutonium inventory; evaluate 
dispersion of plutonium on floodplains and vertical variations in plutonium activity; test adequacy of 
geomorphic unit designations; obtain limited-suite analysis from layer with highest plutonium activity 

P-4 4 7/25/97 4 Plutonium analyses; examine vertical extent of plutonium in previously sampled sections 

P-4 5 11/25/97 5 Plutonium analyses plus one limited-suite analysis; evaluate vertical variations in plutonium at site with 
highest plutonium activity; obtain limited-suite analysis from layer with highest plutonium activity 

*Number of samples does not Include quality assurance duplicates. 
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Appendix C Results of QA/QC Activities 

APPENDIX C RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

C-1.0 SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

The Pueblo Canyon data set consists of analytical results from sediment samples collected from reaches 
P-1, P-2, P-3, and P-4, as described in the body of this report. Most of the data set for Pueblo Canyon is 
composed of three analytical suites: isotopic plutonium (plutonium-238 and plutonium-239,240); inorganic 
chemicals; and gamma-emitting radionuclides. Selected samples were also analyzed for semivolatile 
organic compounds (SVOCs), organochlorine pesticides, and polychlorinated biphenyls (PCBs). The 
summary of the analytical suites and method descriptions are included in Sections C-2.0, C-3.0, and 
C-4.0. 

A total of five different off-site fixed laboratories performed the analyses for samples collected from 
Pueblo Canyon. Quality assurance (QA), quality control (QC), and data validation procedures were 
implemented in accordance with the requirements of the Task/Site Work Plan for Operable Unit 1049: Los 
Alamos Canyon and Pueblo Canyon (LANL 1995, 50290), the Quality Assurance Project Plan 
Requirements for Sampling and Analysis (LANL 1996, 54609), and the Laboratory Environmental 
Restoration (ER) Project analytical services statement of work (SOW) for contract laboratories (LANL 
1995, 49738). 

The results of the QA/QC activities were used to estimate accuracy, bias, and precision of the analytical 
measurements. QC samples including laboratory blank samples, surrogates, matrix spikes, and 
laboratory control samples (LCSs) were used to assess accuracy and bias. Duplicate QC samples were 
used to determine precision. The type and frequency of QC analyses are described in the ER Project 
analytical services SOW (LANL 1995, 49738). Other QC factors such as sample preservation and holding 
times were also assessed. The requirements for sample preservation and holding times are given in the 
ER Project standard operating procedure LANL-ER-SOP-1.02, Rev. 0, "Sample Containers and 
Pre~ervation." Evaluating these QC indicators allows estimates to be made of the accuracy, bias, and 
precision of the analytical suites. 

The results for individual samples were qualified, as necessary, using the ER Project data validation 
process by assessing the QC parameters listed above. The ER Project data validation process adheres 
to the USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 
(NFG)(EPA 1994, 48639) for data validation and incorporates Laboratory-specific reason codes for 
qualifying data. Data packages received from each analytical laboratory were reviewed with respect to the 
NFG and Laboratory quality procedures for data validation. Data validation results, including sample IDs 
and their associated qualifiers, are located in Section C-5.0. 

A focused data validation was also performed for most of the data packages (also referred to as request 
numbers [RN]), including those listed in the following sections. The focused validation followed the same 
procedure discussed above and included a more detailed review of the raw data results generated by the 
analytical laboratories. In some cases, manual calculations were performed or reviewed to confirm QC 
results. 

In general, the data appear to be of acceptable quality, and all the data, including the qualified data, are 
usable for evaluation and interpretive purposes. Some of the qualified data should be considered 
estimated (J-qualified). None of the data were rejected. Overall, the entire data set meets the standards 
set for use in this report. Discussions of data usability are addressed in Section 3.1, and definitions of the 
qualifiers used in the analyses are presented in Section C-5.0. 
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C-1.1 Samples Collected 

A total of 293 field samples were submitted for analysis at off-site fixed laboratories. The number of 
samples collected and analyzed from each reach is summarized in Table C1-1. The total number of 
samples includes 11 field duplicate samples. 

TABLE C1-1 

NUMBER OF SAMPLES COLLECTED BY REACH AND ANALYTICAL SUITE 

Analytical Reach 

Suite P·1 j P·2 P-3 P-4 Total 

Pesticides and PCBs 7 I 6 8 9 30 

SVOCs 7 0 0 9 16 

Inorganic chemicals 15 8 10 11 44 

Americium-241 (by alpha spectroscopy) 7 0 0 10 17 

Gross alpha/beta radiation 7 0 0 9 16 

Gross gamma radiation 7 0 0 9 16 

Gamma spectroscopy radionuclides 15 
' 

8 10 11 44 

Tritium 7 0 0 9 16 

Isotopic plutonium 64 79 64 82 289 

Isotopic thorium 7 0 0 9 16 

Isotopic uranium 7 0 0 9 16 

Strontium-90 7 0 0 9 16 

Field duplicates 1 4 3 3 11 

Summaries of the analy1ical methods and suites are provided in the following sections for inorganic 
chemical, radiochemical, and organic chemical analyses. The contract required detection limit (CRDL) or 
quantitation limit for each of the analy1es is provided in Appendix D-1.0. 

C-2.0 INORGANIC CHEMICAL ANALYSES 

C-2.1 General 

A total of 44 surface and subsurface sediment samples were collected in Pueblo Canyon for inorganic 
chemical analyses. The total includes 15 samples from reach P-1, 8 samples from reach P-2, 10 samples 
from reach P-3, and 11 samples from reach P-4. These samples were analyzed by one or more of the 
following Environmental Protection Agency (EPA) SW-846 methods: Method 6010A (inductively coupled 
plasma emission spectroscopy [ICPES]), Method 6020 (inductively coupled plasma mass spectrometry 
[ICPMS]), Method 7000-series (graphite furnace atomic absorption [GFAA]), and Method 7471 (cold 
vapor atomic absorption [CVAA]) (EPA 1987, 57589). The methods are summarized in Table C2-1. The 
EPA SW-846 analyses were performed at off-site fixed laboratories. Holding times were met for all 
inorganic chemical analyses except the cyanide analyses for RN 1933 (which exceeded the holding time 
by two days). However, this holding time exceedance did not affect data usability. 
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TABLE C2-1 

ANALYTICAL METHODS FOR INORGANIC CHEMICAL ANALYSES* 

Analytical Method Analytical Description Analytical Suite 

EPA Method 6010 Inductively coupled plasma emission Aluminum, antimony, arsenic, barium, 
(3050A) spectroscopy (ICPES) beryllium, boron, cadmium, calcium, 

chromium, cobalt, copper, iron, lead, 
magnesium, manganese, 
molybdenum, nickel, potassium, 
selenium, silver, sodium, thallium, 
titanium, vanadium, and zinc 

EPA SW-846 Method 6020 Inductively coupled plasma mass Uranium (extractable) 
(3050A) spectrometry (ICPMS) 

EPA Method 200.8 Inductively coupled plasma mass Total uranium 
spectrometry (ICPMS) flow injection analysis 

EPA SW-846 Method Graphite furnace atomic absorption (GFAA) Arsenic, lead, selenium, and thallium 
7000-series 

EPA SW-846 Method 7471 Cold vapor atomic absorption (CVAA) ! Mercury 

·sample preparation methods are listed in parentheses. 

Contract required detection limits (CRDLs) for inorganic chemicals are provided in Table 01-1 in Appendix 
D. All detection limits were below background values except for selected arsenic, antimony, mercury, 
selenium, and thallium analyses using ICPES. Most of the analyses for arsenic, antimony, selenium, and 
thallium were performed using the GFAA method and yielded detection limits below background values. 
Mercury was also analyzed using the CVAA method to attain detection limits below 0.1 mg/kg. 

Results lor individual sediment samples within a sample delivery group were evaluated and qualified 
using the ER Project validation process, which is based on the criteria in the NFG (EPA 1994, 48639). 
Qualifiers for individual samples can be found in Section C-5.0. 

C-2.2 Discussion of Inorganic Quality Assurance/Quality Control Samples 

LCSs, blanks, laboratory duplicate samples, serial dilutions, and matrix spike samples were analyzed to 
assess accuracy and precision for inorganic chemical analyses. Each of these sample types is defined in 
Appendix A. 

C-2.2.1 Laboratory Control Samples 

The LCS serves as a monitor of the overall performance of each step during the analysis, including 
sample preparation. The analytical results for the field samples were qualified according to NFG if the 
individual LCSs indicated an unacceptable bias in the measurement of individual analytes. The average 
recoveries and the one-sigma standard error indicate acceptable LCS recoveries between 80 and 120% 
for all samples, with no apparent bias for any trace metals analytes. 

C-2.2.2 Blanks 

Preparation and calibration blanks are used as a measurement of bias and potential cross contamination. 
The blank results for inorganic chemical analyses were within acceptable limits for all of the analyses. 
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C-2.2.3 Matrix Spikes 

Accuracy for inorganic chemical analyses in all reaches was also assessed using matrix spike samples. A 
matrix spike sample is designed to provide information about the effect of each sample matrix on the 
sample preparation procedures and measurement methodology. The average recovery and one-sigma 
standard error indicated acceptable recoveries between 75 and 125% for all spiked samples with the 
following exceptions. 

• RN 1938- Spike results were below recovery limit for antimony (0%), selenium (66%), and 
titanium (68%). Zero recoveries were noted for antimony. Sample results for these analytes 
associated with this RN were qualified as R, UJ, and J-, respectively. 

• RNs 3983R, 3985R, and 3944R- Spike results were outside the acceptable recovery range for 
aluminum, antimony (67 to 69%), and iron. Antimony data were qualified as UJ. Sample 
concentrations for the remaining constituents were greater than four times the spike 
concentrations. These data were not qualified based on these criteria. 

• RN 3985R- The spike analysis was performed on a sample from a different request number. 
Results for all analytes measured under the inductively coupled plasma (ICP) method were 
A-qualified for lack of sufficient information. This qualification was determined to have no 
significant impact on data usability. 

• RN 2252 - Spike results were outside the recovery range for antimony and titanium. Antimony 
data were qualified as UJ. Sample concentrations for titanium were greater than four times the 
spike concentration. Titanium data were not qualified. 

• RN 2185- Spike results were outside the recovery range for arsenic, lead, and manganese. 
Arsenic data for one sample was J-qualified as based on the post digestion spike results. All 
results for lead and manganese were qualified as J or J+. 

• RN 3284R- Spike results were outside the recovery range for antimony (72%). Antimony data 
were qualified as UJ. 

• RN 3157R- Spike results were outside the acceptable recovery range for lead (154.7%). The 
matrix spike for mercury was analyzed on a sample that was not associated with this request 
number. 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 

C-2.2.4 Duplicates 

Analyzing laboratory duplicate samples assessed precision of inorganic chemical analyses performed at 
off-site fixed laboratories. The results for laboratory duplicate samples were reported as part of the data 
set for the four reaches. The average relative percent difference (RPD) between the samples and the 
laboratory duplicate sample exceeded 35% for the following samples. 

• RN 2185- 35% RPD was exceeded for aluminum. Sample results were J-qualified. 

• RN 2252- 35% RPD was exceeded for aluminum, chromium, iron, and zinc. Sample results 
were J-qualified. 
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C-2.2.5 Inductively Coupled Plasma (ICP) Serial Dilutions 

The serial dilution samples determine whether physical or chemical matrix interferences were encountered during 
analysis. If the sample concentration is sufficiently high (>50 times the instrument detection limit) then the serial 
dilution analysis should agree within 10% of the initial sample result. The percent difference between the initial 
sample results and the serial dilutions exceeded 10% for the following samples. 

• RNs 3983R and 3985R- Percent difference was exceeded for lead (13.3%). Sample results for 
lead analyses under these request numbers were J-qualified. 

• RN 3284R- Percent difference was exceeded for sodium and magnesium (24.5 and 17.7%). 
Sample results for these analytes were J-qualified. 

The qualified results for the samples and analytes from the RNs listed above are reported in Section 
C-5.0. 

C-3.0 RADIOCHEMICAL ANALYSES 

C-3.1 General 

A total of 299 surface and subsurface sediment samples were collected in the Pueblo Canyon reaches for 
radiochemical analyses, including a total of 64, 82, 71, and 82 samples for reaches P-1, P-2, P-3, and 
P-4, respectively. The samples were analyzed by one or more of the methods listed in Table C3-1. 

The results for the gamma spectroscopy analyses were reviewed with respect to their uncertainty values 
and parent decay series. Each sample analyte result was compared with its corresponding total 
propagated uncertainty (TPU). If the gamma spectroscopy result was not greater than three times the 
TPU, it was qualified as not detected. Each analyte in each of the thorium-232, uranium-238, and 
uranium-235 decay series was reviewed based on the activity of the parent (i.e., thorium-232, uranium-
238, and uranium-235) assuming secular equilibrium. It was concluded that most of the gamma 
spectroscopy analytes were within expected background ranges based on this review. These results are 
discussed in more detail in Section 3.1. 

TABLE C3-1 

ANALYTICAL METHODS FOR RADIOCHEMICAL ANALYSES 

Radionuclide(s) Analytical Technique 

Gamma-emitting (includes cesium-137 and cobalt-60) Gamma spectroscopy 

Isotopic plutonium Alpha spectroscopy 

Tritium Liquid scintillation counting 

Strontium-90 Gas proportional counting 

Americium-241 Alpha spectroscopy and gamma spectroscopy 

Gross alpha Gas proportional counting 

Gross beta Gas proportional counting 

Isotopic uranium Alpha spectroscopy 

Pueblo Canyon Reach Report C-5 September 1998 



Results of QA/QC Activities Appendix C 

Tritium results may be expressed in units of pCi/g of dry soil or pCi/ml of soil mo1sture. The analytical 
results in units of pCi/ml were multiplied by the moisture fraction (MF) of the sample and divided by the 
product of the moisture density [=(rw) x 1 - MF]. For most samples, including all the samples analyzed for 
this report, rw is set equal to 1 g/ml. 

C-3.1.1 Detection Limits 

The detection status for radiochemical analyses was determined by comparing the sample result with the 
minimum detectable activity (MDA) for all samples and analytes unless otherwise noted. CADLs for 
radiochemicals are provided in Table D1-2 in Appendix D. Deviations from the CADL are noted where 
applicable for a sample. All MDAs for radiochemical analyses were equal to or less than the CADL with 
the following exceptions. 

• AN 2829- Three samples for isotopic plutonium had MDAs slightly above the CADL of 0.1 pCi/g 
because of matrix interferences. The MDAs ranged from 0.11 to 0.13 pCi/g. 

• AN 3156A - Most of the samples under this AN had MDAs up to two times greater than 0.1 pCi/g 
for plutonium-238 and plutonium-239,240 analyses. Many of the plutonium-238 results were 
qualified as nondetects (U-qualified) based on elevated MDAs. 

• AN 1938- Gross alpha results for all samples indicate MDAs greater than the CADL (1.0 pCi/g). 
All gross alpha results were J-qualified. 

• AN 1938 - Three of the tritium results associated with this AN had MDAs reported above the 
CADL of 0.300 pCi/ml. These results were qualified as estimated with a potential high bias 
(J+ -qualified). 

• AN 2252 - Several of the tritium results associated with this AN had MDAs reported above the 
CADL of 300 pCi/1 because of low sample volumes. Some contamination was also noted in the 
preparation blank. These results were qualified as estimated with a potential high bias 
(J+ -qualified). The data should be considered usable with a potential for high bias. 

The qualified results for the samples and analytes from the ANs listed above are reported in Section 
C-5.0. 

Numerous sample results were qualified as not detected based on the reported MDA for the sample. All 
request numbers had one or more samples qualified as not detected based on the MDA. The samples 
and their associated analytes are listed in the tables in Section 5.0. 

C-3.2 Discussion of Radiochemical Quality Assurance/Quality Control Samples 

Precision and bias of radiochemical analyses performed at off-site fixed laboratories were assessed using 
matrix spike samples, LCSs, method blanks, duplicates, and tracers. 

The EA Project analytical services SOW (LANL 1995, 49738) specifies that spike sample recoveries 
should be within ± 25% of the certified value. All spike samples had acceptable recoveries with the 
following exceptions. 

• AN 2185- Spike sample for uranium-235 was below the acceptable recovery range; however, 
the spike concentration constituted less than 2% of the total activity of the spiked sample. 
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The analytical results for all remaining individual spike samples were within the ± 25% recovery control 

limit. 

LCSs were analyzed to assess accuracy for radionuclide analyses. The LCSs serve as a monitor of the 
overall performance of each step during the analysis, including the sample preparation. The ER Project 
analytical services SOW (LANL 1995, 49738) specifies that LCS recoveries should be within ± 25% of the 
certified value. The analytical results for individual LCSs were all within the± 25% recovery control limit. 

Method blanks are also used to assess bias. The ER Project analytical services SOW (LANL 1995, 
49738) specifies that the method blank concentration should not exceed the CRDL. All method blanks 
met these criteria with the following exceptions. 

• RN 2832- The method blank for batch number 9701092 reported the plutonium-239,240 result at 
1.3 pCVg, which is greater than the CRDL of 0.1 pCVg. All plutonium-239,240 results reported for 
this batch were qualified as estimated values with a potential high bias (J+). 

• RN 3156R- The method blank for batch number 9705103 reported the plutonium-238 result at 
0.11 pCVg, which is slightly greater than the CRDL of 0.1 pCVg. Results for plutonium-238 
analysis for samples 04PU-97-0039 and 04PU-97-0040 were qualified as estimated with a 
potential high bias (J+). 

Laboratory duplicate sample analyses were evaluated to determine precision in the analyses. Results are 
evaluated based on a three-sigma agreement. All results reported for the laboratory duplicate sample 
were within three sigma of the original sample result with the following exception. 

• AN 1932- The laboratory duplicate sample was outside the three-sigma agreement for uranium-
234. Results for this isotope were qualified as not detected based on the results of the initial 
calibration blank. Laboratory duplicate sample analyses for irotopes other than the gamma scan 
and isotopic uranium were not provided for this request number. Despite not having all QC 
information, these data were considered usable. 

Aadionuclide tracers and carriers are used to track the course (accuracy and bias) of the analytical 
measurement. Tracers are used for alpha spectroscopy analyses. Tracers are designed to provide 
information about the effect of each sample matrix on the sample preparation procedures and 
measurement methodology. The ER Project analytical services SOW (LANL 1995, 49738) specifies that 
the required tracer recoveries for alpha emitters should be between 30 and 110%. Carrier recoveries 
should be between 40 and 110%. Carriers are used for strontium-90 analyses. Sample results are 
adjusted for tracer/carrier recoveries as required by standard protocol. All tracer and carrier recoveries 
are all within these guidelines with the following exceptions. 

• AN 3156- The tracer recovery for americium-241 analysis was reported at 24%. The value for 
sample number 04PU-97-0005 was qualified as estimated. 

• AN 1938- The tracer recovery for americium-241 was reported at approximately 30% for sample 
number 04PU-96-0026 and was qualified as not detected based on the MDA reported for the 
sample. 
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C-4.0 ORGANIC CHEMICAL ANALYSES 

A total of 30 surface and subsurface samples were collected and analyzed for SVOCs and/or pesticides 
and PCBs (PESTPCBs) at off-site fixed laboratories. The summaries for these analyses are presented in 
the sections below. All extraction and analysis procedures, QC procedures, and acceptance criteria were 
followed as required in the ER Project analytical services SOW (LANL 1995, 49738). 

C-4.1 Semivolatile Organic Chemical Analysis 

Analyses for SVOCs were performed on 16 samples at off-site fixed laboratories. Analyses were 
performed using EPA SW-846 Method 3540 to extract samples and EPA SW-846 Method 8270 for SVOC 
analyses. The SVOC analyte list including the corresponding estimated quantitation limits (EQLs) are 
provided in Appendix D and the methods are listed in Table C4-1. All holding times for extraction and 
analyses were met for the SVOC analyses. 

TABLE C4·1 

ANALYTICAL METHODS FOR ORGANIC CHEMICAL ANALYSES 

Analytical Method* Analytical Description Analytical Suite 

EPA SW-846 Method 8081 (3540) Organochlorine pesticides and PCBs See Table 01-4 in Appendix 0 

EPA SW-846 Method 8270 (3540) SVOCs See Table 01-3 in Appendix D 

·sample preparation methods are listed in parentheses. 

Accuracy of SVOC analyses performed at off-site fixed laboratories was determined using internal 
standards and surrogate recoveries. The recoveries for all surrogates and analyses of internal standards 
were within EPA guidelines with the following exceptions. 

• RN 1937 -The surrogate recovery for 2-fluorobiphenyl was 132.9%. The acceptable range is 30 
to 115% for this compound. No special data qualification was required. 

• RN 2184- The recovery for the surrogate terphenyl-d14 exceeded 137% for one sample; 
however, no data qualification was required based on this result because of the satisfactory 
recoveries of the remaining surrogates. The internal standard for perylene-d12 was out of control 
with a low standard area for sample 04PU-96-0112. Seven compounds analyzed for in this 
sample were qualified because of the low standard area as estimated (J-qualified) if positive 
results were observed and not detected and estimated (UJ-qualified) if the compound was not 
detected. 

Matrix spike analyses for SVOCs met the required criteria for all samples with the following exception. 

• RN 2184 -Spike results exceeded the acceptable recovery range for n-nitroso-di-n-propylamine; 
however, this compound was not detected in any of the associated samples. Therefore, no data 
qualification was necessary for this compound. 

For the off-site fixed laboratory analyses, seven SVOCs have soil screening action levels (SALs) that are 
less than the EQL (0.330 mg/kg): m-benzidine (SAL is 0.0019 mg/kg), benzo(a)pyrene (SAL is 0.061 
mg/kg), bis(2-chloroethyl)ether (SAL is 0.043 mg/kg), dibenz(a,h)anthracene (SAL is 0.061 mglkg), 
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hexachlorobenzene (SAL is 0.280 mg/l<g), n-nitroso-di-n-propylamine tSAL is 0.063 mg/kg), and 
n-nitrosodimethylamine (SAL is 0.0087 mg/l<g). For these compounds, there is no standard, readily 
available method that can achieve EOLs as low as the soil SAL (several parts per billion). All other EOLs 

were below the SALs. 

In addition, it should be noted that the EQL is typically 5 to 10 times the actual method detection limit 
(MDL); therefore. target analytes can be detected below the nominal EOL. 

C-4.2 Organochlorine Pesticides and Polychlorinated Biphenyl Chemical Analysis 

Analyses for PESTPCBs were performed on 30 samples at off-site fixed laboratories. Analyses were 
performed using the EPA SW-846 Method 3540 to extract samples and EPA SW-846 Method 8081 for 
PESTPCB analysis. All holding times for extraction and analyses were met for the PESTPCB analyses. 
All other QC criteria were met for the PESTPCB analyses with the following exceptions. 

• RN 1937 - Most of the analyses for the surrogate tetrachloro-m-xylene (TCMX) were outside the 
required retention time range of 0.05 minutes. All the investigative analyses for the nine samples 
analyzed under this request number were qualified as not detected. The chromatographic peaks 
were not examined manually. 

• RN 3943R- Two analytes, endrin and o-BHC, were outside the acceptance criteria for continuing 
calibration on both columns. These compounds were not detected in any of the samples. There 
were no other QC indicators that failed acceptance criteria. Data results indicated that all data 
from this request number are useable. 

C-5.0 DATA VALIDATION 

The following tables present the data qualifiers applied to each analyte for a given sample. The data 
qualifiers are defined in Table C5-1. Tables C5-2 through C5-5 list the qualifiers for Pueblo Canyon 
reaches P-1, P-2, P-3, and P-4. 

TABLE CS-1 

EXPLANATION OF DATA QUALIFIERS USED IN THE DATA VALIDATION PROCEDURE 

Qualifier Explanation 

u The analyte was analyzed for but not detected. Reported value is the sample-specific estimated 
quantitation limit or detection limit. 

J The analyte was positively identified, and the associated numerical value is estimated to be more 
uncertain than would normally be expected for that analysis. 

J+ The analyte was positively identified, and the reported value is an estimate and likely biased high. 

J- The analyte was positively identified, and the reported value is an estimate and likely biased low. 

UJ The analyte was analyzed for but not detected. Reported value is an estimate of the sample-
specific quantitation limit or detection limit. 

R The sample results are rejected because of serious deficiencies in the ability to analyze the 
sample and meet quality control criteria; presence or absence cannot be verified. 
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TABLE CS-2 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request Sample Anatyte i 

No. 10 Anatyte(s) Qualifier Suite Comments 

2252 04PU-96-0123 Arsenic. selenium u I Metals The sample results should be regarded 
-0127 as nondetected (U) because the sample 
-0128 I results are greater than the estimated 
-0129 detection limit (EDL) but less than five 

times the concentration of the related 
analyte in the blank. 

2252 04PU-96-0124 Arsenic u Metals I The sample results should be regarded 
-0125 as nondetected (U) because the sample 
-0126 results are greater than the EDL but less 

than five times the concentration of the 
related analyte in the blank. 

2252 04PU-96-0123 Antimony UJ Metals The results for antimony should be 
-0124 regarded as nondetected and estimated 
-0125 (UJ) because the spike was outside of 
-0126 specified control limits. 
-0127 
-0128 
-0129 

3284R 04PU-97-0076 
-0077 
-0079 
-0080 
-0081 
-0082 
-0083 
-0084 

2252 04PU-96-0123 Aluminum, chromium, iron, J Metals The duplicate result for aluminum, 
-0124 zinc chromium, iron and zinc were outside 
-0125 control limits. Sample results were 
-0126 qualified and estimated (J). 
-0127 
-0128 
-0129 

2252 04PU-96-0123 Silver, boron, beryllium, J Metals The results should be regarded as 
-0125 cadmium. cobalt, nickel estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2252 04PU-96-0124 Beryllium, cadmium, cobalt, J Metals The results should be regarded as 
-0126 nickel, magnesium, selenium estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2252 04PU-96-0127 Cyanide, silver, boron, J Metals The results should be regarded as 
cadmium, cobalt estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2252 04PU-96-0128 Boron. cadmium, cobalt j Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

2252 04PU-96-0129 Cyanide, silver, boron, J Metals The results should be regarded as 
cadmium, cobalt. nickel estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 
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TABLE CS-2 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request I Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3284R 04PU-97-0076 Magnesium, sodium J Metals The results for magnesium and sodium 
-0077 should be regarded as estimated (J) 
-0079 because the percent difference for the 
-0080 soiiiCP serial dilution was 17.7% and 
-0081 24.5% when a 10% value is required. 
-0082 
-0083 
-0084 

3284R 04PU-97 -0076 Beryllium, cadmium, cobalt. J Metals The results should be regarded as 
-0077 nickel, potassium estimated (J) because these analytes 
-0079 were detected below the MDL but above 
-0080 the instrument detection limit. 
-0081 
-0082 
-0083 

3284R 04PU-97-0079 Silver J Metals The results should be regarded as 
-0081 estimated (J) because these analytes 
-0082 were detected below the MDL but above 
-0083 the instrument detection limit. 

3284R 04PU-97-0077 Barium, calcium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

3284R 04PU-97-0079 Mercury, vanadium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

3284R 04PU-97-0081 Arsenic, vanadium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

3284R I 04PU-97-0084 Arsenic, vanadium. beryllium, J Metals The results should be regarded as 
calcium, cobalt, copper, estimated (J) because these analytes 
nickel, potassium 1 were detected below the MDL but above 

i the instrument detection limit. 

2185 04PU-96-0108 Aluminum J Metals The duplicate result for aluminum was 
-0109 outside control limits. Sample results 
-0110 were qualified and estimated (J). 
-0111 
-0112 
-0113 
-0114 

2185 04PU-96-01 08 Manganese, lead J+ Metals The results should be regarded as 
-0109 estimated and biased high (J+) for 
-0110 detects because the result from the 
-0111 matrix spike sample exceeded the upper 
-0112 

1 

recovery limit. 
-0113 
-0114 

2185 04PU-96-01 08 Cobalt, nickel, sodium J 1 Metals The results should be regarded as 
-0109 estimated (J) because these analytes 
-0110 were detected below the MDL but above 
-0111 the instrument detection limit. 
-0112 
-0114 
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TABLE CS-2 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

2185 04PU·96-01 13 Cobalt, sodium, thallium J Metals The results should be regarded as 
estimated (J) because these anatytes 

I 
were detected below the MDL but above 
the instrument detection limit. 

2185 04PU-96-01 09 Potassium, manganese J Metals The results should be regarded as 
-01 1 1 estimated (J) because these analytes 

were detected below the MDL but above 
the instrument detection limit. 

2185 04PU-96-0111 Vanadium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

2185 04PU-96-011 0 Potassium J Metals The results should be regarded as 
estimated (J) because these analytes 
were detected below the MDL but above 
the instrument detection limit. 

2185 04PU-96-011 0 Arsenic J Metals The results for arsenic should be 
regarded as estimated (J) because the 
post digestion spike was outside of 
specified control limits. 

2184 04PU-96-01 08 Bis(2-ethylhexyl)phthalate, J Semivolatile The results should be regarded as 
anthracene, organic estimated (J) because these anatytes 
benzo(g,h,i)perylene, compounds were detected below the MDL but above 
indeno(1,2,3-cd)pyrene, the instrument detection limit. 
benzo(b)fluoranthene, 
benzo(k)fluoranthene, 
chrysene, benzo(a)pyrene, 
benz(a)anthracene, benzoic 
acid, acenaphthene, fluorene, 
carbazole, naphthalene 

2184 04PU-96-01 09 Bis(2-ethylhexyl)phthalate u Semivolatile The results should be regarded as 
-0110 organic nondetected (U) because the sample 
-0111 compounds was less than the EQL and less then five 
-0112 times the concentration of the analyte 1n 
-0113 the blank, which indicates the detected 
-0114 result was indistinguishable from blank 

contamination. 

2184 04PU-96-01 09 Anthracene, pyrene, J Semivolatile The results should be regarded as 
benzo(b)fluoranthene, organic estimated (J) because these anatytes 
fluoranthene, compounds were detected below the MDL but above 
benzo(k)fluoranthene, the instrument detection limit. 
chrysene, benzo(a)pyrene, 
benz(a)anthracene, benzoic 
acid, phenanthrene 

2184 04PU-96-011 0 Anthracene, dibenzofuran, J Semivolatile The results should be regarded as 
benzo (g,h,i)perylene, organic estimated (J) because these analytes 
indeno(1,2,3-cd)pyrene, compounds were detected below the MDL but above 
benzo(k)fluoranthene, the instrument detection limit. 
chrysene, benz(a)anthracene, 
benzoic acid, acenaphthene, 
fluorene, carbazole, 
naphthalene, 
methylnaphthalene[2] 
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TABLE CS-2 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Sample 
I Analyte Request I 

No. 10 Anatyte{s) I Qualifier Suite Comments 

2184 04PU-96-0111 Pyrene, J I Semivolatile The results should be regarded as 
benzo(b)fluoranthene, orgamc estimated (J) because these analytes 
ftuoranthene. chrysene, 

1 

compounds were detected below the MDL but above 
benzo(a)pyrene, benzo1c acid. the instrument detection limit. 
phenanthrene 

2184 '04PU-96-0112 Benzo(a)pyrene, J Semivolatile The results should be regarded as 
I 

benzo(b)pyrene, 'organic estimated (J) because of the low 
benzo(g,h,i)pyrene, compounds standard area. 
dibenz(a,h)anthracene, 
benzo(k)pyrene, 
di-n-octylphthalate, 
indeno(1,2,3-cd)pyrene 

2184 04PU-96-0112 SVOC suite UJ Semivolatile The results should be regarded as 
organic nondetected and estimated (UJ) 
compounds because the area count for the internal 

standard was <50% of the area count for 
the continuing calibration, which 
increases the potential for false negative 
results. 

2184 04PU-96-0113 Anthracene, dibenzofuran, J Semivolatile The results should be regarded as 
benzo(g,h,i)perylene, organic estimated (J) because these analytes 
indeno(1,2,3-cd)pyrene, compounds were detected below the MDL but above 
dibenz(a,h)anthracene, the instrument detection limit. 
acenaphthene, fluorene, 
carbazole, naphthalene, 
2-methylnaphthalene 

2184 04PU-96-0114 Benzoic acid J Semivolatile The results should be regarded as 
organic estimated (J) because these analytes 
compounds were detected below the MDL but above 

the instrument detection limit. 

2184 I 04PU-96-0112 Anthracene, dibenzofuran, J Semivolatile The results should be regarded as 
acenaphthylene, benzoic I organic estimated (J) because these analytes 
acid, fluorene, carbazole, compounds were detected below the MDL but above 

, naphthalene the instrument detection limit. 

. 2185 04PU-96-01 08 Plutonium-238 I u I Isotopic The results should be regarded as 
-0111 plutonium nondetected (U) because these analytes 
-0114 were not detected above the reported 

MDA. 

2185 04PU-96-01 08 Americium-241, cerium-144, u Gam rna The results should be regarded as (U) 
cobalt-57, cobalt-60, spectroscopy because these analytes were not 
europium-152, sodium-22, detected above the reported MDA. 
neptunium-237, 
ruthenium-1 06 

2185 04PU-96-01 09 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
-0111 cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 

iodine-129, sodium-22. were not detected above the reported 
neptunium-237, MDA. 
ruthenium-1 06 

2185 04PU-96-011 0 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 
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TABLE CS-2 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request Sample I Analyte 
No. 10 Analyte(s) I Qualifier Suite Comments 

2185 04PU-96-0112 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these anatytes 
europium-152, sodium-22. were not detected above the reported 
neptunium-237, MDA. 
ruthenium-1 06 

2185 1 04PU-96-0113 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, europium-152, spectroscopy nondetected (U) because these analytes 
sodium-22, neptunium-237, were not detected above the reported 
ruthenium-1 06 MDA. 

2185 04PU-96-0114 Americium-241, cerium-144, u Gamma The results should be regarded as 
cobalt-57, cobalt-60, spectroscopy nondetected (U) because these anatytes 
europium-152, sodium-22, were not detected above the reported 
neptunium-237, MDA. 
ruthenium-1 06 

2252 04PU-96-0126 Plutonium-238 u Isotopic The results should be regarded as 
-0129 plutonium nondetected (U) because the result is 

less than three times the reported one-
sigma uncertainty. 

2252 04PU-96-0123 Plutonium-238 u Isotopic The results should be regarded as 
plutonium nondetected (U) because these anatytes 

were not detected above the reported 
MDA. 

2252 04PU-96-0123 Americium-241 u Alpha The results should be regarded as 
spectroscopy nondetected (U) because the result Is 

less than three times the reported one-
sigma uncertainty. 

2252 ' 04PU-96-0123 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these anatytes 
bismuth-211, potassium-40, were not detected above the reported 
lead-212, thallium-208) MDA. 

2252 04PU-96-0124 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
bismuth-211, potassium-40, were not detected above the reported 
lead-212, thallium-208, MDA. 

I americium-241) 

2252 04PU-96-0125 Gamma spectroscopy suite u Gamma 1 The results should be regarded as 
(except americium-241, spectroscopy nondetected (U) because these analytes 
cesium-137, potassium-40, were not detected above the reported 
lead-212, lead-214, MDA. 
thallium-208) 

2252 04PU-96-0126 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these analytes 
potassium-40, bismuth-211, were not detected above the reported 
lead-212) MDA. 

2252 04PU-96-0127 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except actinium-228, spectroscopy nondetected (U) because these anatytes 
americium-241, bismuth-211, were not detected above the reported 
bismuth-214, cesium-137. MDA. 
potassium-40, lead-214, 
thallium-208, lead-212) 

2252 04PU-96-0128 Gamma spectroscopy suite u Gamma The results should be regarded as 
(except americium-241, spectroscopy nondetected (U) because these anatytes 
bismuth-211, lead-212) were not detected above the reported 

MD A. 
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Appendix C Results of QAJQC Activities 

TABLE CS-2 {continued} 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request Sample I Qualifier 
Analyte 

No. 10 Analyte(s) Suhe Comments 

2252 I 04PU·96-0129 Gamma spectroscopy suite 

I 
u Gamma The results should be regarded as 

(except actinium-228, I spectroscopy nondetected (U) because these analytes 
cestum-137, potassium-40, 1 were not detected above the reported 
lead-214, lead-212) ! I MDA. 

2252 04PU-96-0123 Strontium-90 u Strontium-90 The results should be regarded as 
-0124 nondetected (U) because these analy1es 
-0125 were not detected above the reported 
-0127 MDA. 

2252 04PU-96-0123 Uranium-235 .u. Isotopic The results should be regarded as 
-0124 uranium nondetected (U) because this analyte 
-0125 was not detected above the reported 
-0126 MD A. 
-0127 
-0128 
·0129 

2252 04PU-96-0123 Tritium J+ Tritium The results should be regarded as (J+) a 
-0124 potential high bias because of the low 
-0125 sample volumes and contamination 
-0126 noted in the blank. 
-0127 
-0128 
-0129 

2832 04PU-96-0139 Plutonium-239,240 J Isotopic The results should be regarded as 
-0141 plutonium estimated (J) because the duplicate 
-0142 result was not within three times the 
-0143 uncertainty reported for the sample. 
-0144 
-0145 
-0146 
-0149 
-0150 
·0151 
-0152 
-0160 
·0161 
-0164 
-0165 

2832 04PU-96-0153 Plutonium-239,240 J+ Isotopic The results should be regarded as high 
-0154 plutonium bias (J+) because of an elevated 
-0155 method blank, which was greater than 
-0156 the CRDL. 
-0157 
-0158 
-0159 
-0162 
-0163 
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Results of QA/QC Activities Appendix C 

TABLE CS-2 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request Sample 

I I 
Analyte 

I No. 10 Analyte(s) Qualifier Suite Comments 

2832 04PU·96-0149 Plutonium-238 J Isotopic The results should be regarded as 
-0150 plutonium estimated (J) because these analytes 
·0152 were above the MDA but less then the 
·0157 EOL. 
-0158 
-0159 
-0160 
-0161 
-0162 
-0164 
-0165 
-0166 

2832 04PU-96-0139 Plutonium-238 u Isotopic The results should be regarded as 
plutonium nondetected (U) because these analytes 

were not detected above the reported 
MOA. 

3285R 04PU-97-0081 Plutonium-238 u Isotopic I The results should be regarded as 
-0082 plutonium nondetected (U) because these analytes 
-0083 were not detected above the reported 
-0084 MDA. 
-0093 
-0094 
-0095 
-0096 
-0105 
-0106 
-0107 
-0109 

3285R 04PU-97-0076 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 
ruthenium-1 06, were not detected above the reported 
neptunium-237 MDA. 

3285R 04PU-97-oon Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 
ruthenium-1 06, were not detected above the reported 
europium-152, neptunium-237 MDA. 

3285R 04PU-97-0079 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 
ruthenium-1 06, were not detected above the reported 
europium-152, MDA. 
neptunium-237, iodine-129 

3285R 04PU-97-0080 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 
ruthenium-1 06, were not detected above the reported 
europium-152, MDA. 
neptunium-237, cesium-137, 
iodine-129 

3285R 04PU-97-0081 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 
ruthenium-1 06, were not detected above the reported 
europium-152, MDA. 
neptunium-237, 
americium-241 
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Appendix C Results of QAIQC Activities 

TABLE CS-2 {continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-1 

Request Sample 

I 
Analyte 

No. 10 Analyte(s) Qualifier Suite Comments 

3285R 04PU-97 -0082 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nonoetected (U) because these analytes 
ruthenium-106, were not detected above the reported 
europium-152, MDA. 
neptunium-237. I amencium-24 1 ' 

3285R 04PU-97-0083 Cerium-144, cobalt-57. u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these anatytes 
ruthenium-106, were not detected above the reported 
europium-152, MDA. 
neptunium-237, 
americium-24 1, iodine-129 

3285R 04PU-97-0084 Cerium-144, cobalt-57, u Gamma The results should be regarded as 
cobalt-60, sodium-22, spectroscopy nondetected (U) because these analytes 
ruthenium-106, were not detected above the reported 
europium-1 52, MDA. 
neptunium-237, 

I I 
americium-24 1. cesium-137, 
iodine-129 
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Appendix F Ecological Scoping Checklist 

Signatures and certifications: 

Checklist completed by (provide name, organization and phone number) 

Name~rl~~:_R_~.~n~~~~i~;-.--/lj--/~~~.-~ ~~------------
Name (signature): ~d_/j_ -~ 

~~~~~~~~~._--~~~~----------------------------------

Organization: Neptune and Company, Inc. 

Phone number: (505) 662-0707, ext. 12 

Date completed: _J-'u_n""""e....:2::....:8:..:.,_1-'-9-'-98~--------------------------------------------------

Verification by a member of ER Project Ecological Risk Task Team (provide name, organization and 
phone number) 

Name (printed): 
---77~~~~7--~~-------------

Name (signature): 
-?~~~==~~~--------------------

Phone number: (505) 662-0730, ext. 12 
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Appendix F Ecological Scoping Checklist 

TABLE F3-1 

BIOACCUMULATING CHEMICALS 

Volatile Organic Compounds PCBs/Pesticides 

1 A-Dichlorobenzene All aroclors 

1,2,4-Trichlorobenzene ~-BHC and BHC-mixed isomers 

Xylene (mixed isomers) I Chlordane 

Semivolatlle Organic Compounds Chlorecone (Kepone) 

Acenaphthene I DDT and metabolites 

Anthracene Dieldrin 

Benz(a)anthracene Endosulfan 

Benzo(a)pyrene Endrin 

Benzo(b )fluoranthene Heptachlor 

Benzo(g,h,i)perylene Lindane 

Benzo(k)fluoranthene Methoxychlor 

Bis(2-ethylhexyl)phthalate Toxaphene 

Butyl benzyl phthalate Inorganic Chemicals 

Chrysene Aluminum 

Dibenz(a,h)anthracene Cadmium 

Di-n-butyl phthalate Copper 

Di-n-octyl phthalate Lead 

Fluoranthene Mercury 

Fluorene Nickel 

lndeno( 1,2,3-cd)pyrene Selenium 

Phenanthrene Radionuclides 

Pyrene Americium-241 

Pentachloronitrobenzene Cesium-137 

Pentachlorophenol Plutonium-238; -239,240 

Dioxins/Furans Radium-226, -228 

Dibenzofuran Strontium-90 

2,3,7 ,8-Tetrachloro-dibenzo(p )dioxin Thorium-228, -230, -232 

2,3, 7,8-Tetrachloro-dibenzo(p )furan Uranium-234, -235, -238 
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Ecological Scoping Checklist Appendix F 

Question P: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

• If sediments are present in an area that Is only periodically inundated with water, 
terrestrial species may be dermally exposed during dry periods. 

• Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters. 

• Aquatic receptors may be directly exposed to sediments or may be exposed through 
osmotic exchange, respiration, or ventilation of sediment pore waters. 

• Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters. 

Provide quantification of pathway (O=no pathway, 1=unllkely pathway, 2=minor pathway, 3=major 
pathway) 

2=minor pathway 

Provide explanation: 

The significance of the pathway may be limited by the spatial extent of surface water in Pueblo Canyon. 

Question Q: 

Could contaminants interact with plants or animals through external Irradiation? 

• External irradiation effects are most relevant for gamma emitting radlonuclides. 

• Burial of contamination severely attenuates radiological exposure. 

• The water column acts to absorb radiation, thus external irradiation is typically more 
important for sediment dwelling organisms. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

1 =unlikely pathway 

Provide explanation: 

Americium-241 is a weak gamma-emitter, and cesium-137 is not notably present above background 
value. In addition, surface water and aquatic sediments are of limited spatial extent in Pueblo Canyon. 
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Appendix F Ecological Scoping Checklist 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

3=major pathway 

Provide explanation: 

The significance of the pathway may be limited by the spatial extent of surface water in Pueblo Canyon. 

Question N: 

Could contaminants interact with receptors through food web transport from water and sediment? 

• The chemicals may bioaccumulate in animals (see list of bioaccumulating chemicals 
presented in Table F3-1) 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

3=major pathway 

Provide explanation: 

The significance of the pathway may be limited by the spatial extent of surface water in Pueblo Canyon. 

Question 0: 

Could contaminants interact with receptors via incidental ingestion of water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, 
terrestrial receptors may incidentally ingest sediments. 

• Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a drinking water source. 

• Aquatic receptors may regularly or incidentally ingest sediment while foraging. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

3=major pathway 

Provide explanation: 

The significance of the pathway may be limited by the spatial extent of surface water in Pueblo Canyon. 
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Ecological Scoping Checklist Appendix F 

Question K: 

Could contaminants interact with receptors through dermal contact with sur1icial soils? 

• Significant exposure via dermal contact would generally be limited to organic 
contaminants which are lipophilic and can cross epidermal barriers. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

2=minor pathway 

Provide explanation: 

This pathway is minor. Lipophilic chemicals (polycyclic aromatic hydrocarbons [PAHs] and polychlorinated 
biphenyls [PCBs]) were detected infrequently and at low concentrations. 

Question L: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

Provide quantification of pathway (O=no pathway, 1=unllkely pathway, 2=minor pathway, 3=major 
pathway) 

1 =unlikely pathway 

Provide explanation: 

Americium-241 is a weak gamma-emitter, and cesium-137 is not notably present above background 
value. 

Question M: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

• Contaminants may be taken-up by terrestrial plants whose roots are in contact with 
sur1ace waters. 

• Terrestrial plants may be exposed to particulates deposited on leaf and stem sur1aces by 
rain striking contaminated sediments (i.e., rain splash). in an area that is only periodically 
inundated with water. 

• Contaminants in sediment may partition into soil solution, making them available to roots. 

• Aquatic plants are in direct contact with water. 
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Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

2=minor pathway 

Provide explanation: 

Rainsplash seems like a viable pathway, but most of the contamination is beneath the ground surface. 

Question 1: 

Could contaminants interact with receptors through food web transport from surficial soils? 

• The chemicals may bioaccumulate in animals (see list of bioaccumulating chemicals 
presented In Table F3-1 ). 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

3=major pathway 

Provide explanation: 

Some potential bioaccumulators are present, which raises the importance of this pathway. 

Question J: 

Could contaminants interact with receptors via incidental ingestion of surficial soils? 

• Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil or while grooming 
themselves clean of soil. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

3=major pathway 

Provide explanation: 

This pathway could be minor or major. The main factor is the depth of contamination, which is mostly 
beneath the ground surface. 
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Ecological Scoping Checklist Appendix F 

Question F: 

Could airborne contaminants interact with receptors through respiration of vapors? 

• Contaminants must be present as volatiles in the air. 

• Consider the importance of inhalation of vapors for burrowing animals. 

• Foliar uptake of organic vapors is typically not a significant pathway. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

O=no pathway 

Provide explanation: 

No volatile organic compounds are present. 

Question G: 

Could airborne contaminants interact with plants through deposition of particulates or with 
animals through inhalation of fugitive dust? 

• Contaminants must be present as particulates in the air or as dust for this pathway to be 
viable. 

• Exposure via inhalation of fugitive dust Is particularly applicable to ground-dwelling 
species that would be exposed to dust disturbed by their foraging or burrowing activities 
or by wind movement. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

2=minor pathway 

Provide explanation: 

The amount of dust would depend on seasonal and spatial aridity. Certainly the dry reaches may have 
more dust, but the highest contaminant concentrations are typically beneath the ground surface. 

Question H: 

Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

• Contaminants in bulk soil may partition into soil solution, making them available to roots. 

• Exposure of terrestrial plants to contaminants present in particulates deposited on leaf 
and stem surfaces by rain striking contaminated soils (I.e., rain splash). 
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Provide explanation: 

This site has no AP 4.5 score, but sediment transport is an obvious pathway. 

Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 

springs? 

• Known or suspected presence of contaminants In groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats 
and/or surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are In 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged 
to the surface. 

Answer (yes/no/uncertain) Uncertain 

Provide explanation: 

Alluvial groundwater may be contaminated, but it is not part of the reach reports. Also, the current and 
former WWTPs are expected to have major impacts on the surface water and alluvial flow regimes. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport pathway? 

• Suspected ability of contaminants to migrate to groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats 
and/or surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged 
to the surface. 

• Also consider the importance of mass wasting as a potential release mechanism for 
subsurface material. 

Answer (yes/no/uncertain) Uncertain 

Provide explanat!on: 

This pathway cannot be formally evaluated in the sediment reach reports, but it seems likely to be a major 
transport pathway. Surface water is a direct exposure medium. 
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F-3.0 PART C-ECOLOGICAL PATHWAYS CONCEPTUAL EXPOSURE MODEL 

Provide answers to Questions A to a and use this information to complete the Ecological 
Pathways Conceptual Exposure Model (Figure F3-1). 

Question A: 

Could soil contaminants reach receptors via vapors? 

• Volatility of the hazardous substance (volatile chemicals generally have Henry's Law 
constant >10"5 atm-me/mol and molecular weight <200 g/mol). 

Answer (yes/no/uncertain) No 

Provide explanation: 

No volatile organic compounds are expected in these active geomorphic settings. 

Question B: 

Could the soil contaminants identified above reach receptors through fugitive dust carried in air? 

• Soil contamination would have to be on the actual surface of the soil to become available 
for dust. 

• In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where these burrows occur. 

Answer (yes/no/uncertain) Yes 

Provide explanation: 

There is much burrowing mammal activity in some reaches. 
Dust is an obvious exposure pathway. 

Question C: 

Can contaminated soil be transported to aquatic ecological communities (use AP 4.5 run-off score 
and terminal point of surface water runoff to help answer this question)? 

• If the AP 4.5 run-off score* equal to zero, this suggests that erosion at PRS is not a 
transport pathway.(* note that the runoff score is not the entire erosion potential score, 
rather it is a subtotal of this score with a maximum value of 46 points) 

• If erosion is a transport pathway, evaluate the terminal point to see if aquatic receptors 
could be affected. 

Answer (yes/no/uncertain) Yes 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide ! Yes, for sediments. 
information on the nature, 
rate and extent of 

Field screening and geomorphology were used to select sampling locations. 

contamination? 

(yes/no/uncertain) 

Provide explanation 

(consider if the maximum 
I value was captured by 

existing sample data) 

Do existing data for the PRS Surface water quality and concentrations of contaminants were not directly 
address potential pathways measured in either dissolved or suspended phases. This information is not needed 
of site contamination? tor the reach reports, but it should be addressed in the Pueblo Canyon integrated 

(yes/no/uncertain) sediment and water report. 

Provide explanation 

(consider If other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Much evidence of small fossorial mammals is present. 

The overbank sediments and abandoned channels are likely to continue to be mixed through bioturbation. 
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F-2.4 Reaches P-4 West and East 

Site ID Reaches P·4 West and East 

Date of Site Visit 4/20/98 

Site Visit Conducted by i R. Ryti, M. Tardiff, S. Reneau 

Receptor Information: 

Estimate cover 1 % vegetated = remainder 
1 % wetland = approximately 1 0% 

% structures/asphalt, etc. = none 

Field notes on the FIMAD The site is an open, broad, canyon floc.r setting with many shrubs and some 
vegetation class ponderosa pine. 

Field notes on T&E Habitat, Yes 
if applicable 

This site is a known high-quality habitat for the spotted owl and the peregrine 
falcon. 

Are ecological receptors Yes 
present at the PRS? 

Terrestrial and aquatic receptors are present, but no fish are evident. Water is 
(yes/no/uncertain) dependent on relpases from the Bayo WWTP, but typically the s1te is wet most of 

Provide explanation the year. 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Surface water is the obvious transport pathway. Surface water was observed along 
transport pathways? the entire extent of the reach. 

(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minor 

(provide list of major types 
of disturbances) 

Are there obvious No 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide I Yes, for sediments. 
information on the nature, ! Field screening and geomorphology were used to select sampling locations. 
rate and extent of 
contamination? 

(yes/no/uncertain) 

Provide explanation 

(consider If the maximum ' 
value was captured by 
existing sample data) 

Do existing data for the PAS Surface water quality and concentrations of contaminants were not directly 
address potential pathways measured in either dissolved or suspended phases. This information is not needed 
of site contamination? for the reach reports, but it should be addressed in the Pueblo Canyon integrated 

(yes/no/uncertain) sediment and water report. 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Reach P-3 East, also known as the swamp, has obvious major impacts from the Bayo WWTP on the type and 
abundance of various ecological receptors. 

Reach P-3 West is fairly dry during most of the year and is similar in appearance to reach P-2 East. 

Much evidence of small fossorial mammals is present. 

The overbank sediments are likely to continue to be mixed through bioturbation. 
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F-2.3 Reaches P-3 West and East 

Site ID i Reaches P·3 West and East 

Date of Site Visit 4/20/98 

Site Visit Conducted by ! R. Ryti, M. Tardiff, S. Reneau 

Receptor Information: 

Estimate cover ! % vegetated = remainder, except active channel 

% wetland = yes in reach P-3 East from the Bayo WWTP 

, % structures/asphalt, etc. = none 

Field notes on the FIMAD I Ponderosa pine is the dominant vegetation. 
vegetation class 

Field notes on T&E Habitat, Yes 
if applicable 

; This site is a known high-quality habitat for the spotted owl and the peregrine 
! falcon. 

Are ecological receptors Yes 
present at the PRS? 

Terrestrial and aquatic receptors are present, but no fish are ev1dent. Water in 
(yes/no/uncertain) reach P-3 East is primarily dependent on releases from the Bayo WWTP, which is 

Provide explanation used to water the Los Alamos County golf course and ball fields during the 
summer. 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PRS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site I Surlace water is the obvious transport pathway, especially releases from the Bayo 
transport pathways? , WWTP in reach P-3 East. 

(yes/no/uncertain) 
I 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Physical disturbance is minimal, except for the dirt road that crosses over the 

(provide list of major types current channel. 

of disturbances) 

Are there obvious No 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 

September 1998 F-6 Pueblo Canyon Reach Report 



Appendix F Ecological Scoping Checklist 

No Receptor/No Pathways: 

If there are no receptors and no otfsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply 

Data Adequacy: 

Do existing data provide i Yes, for sediments. 
information on the nature, Field screening and geomorphology were used to select sampling locations. 
rate and extent of 
contamination? 

(yes/no/uncertain) 

Provide explanation 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PAS Surface water quality and concentrations of contaminants were not directly 
address potential pathways measured in either dissolved or suspended phases. However, surface water is 
of site contamination? highly ephemeral and is not particularly relevant as an exposure medium in this 

(yes/no/uncertain) reach. This information is not needed for the reach reports, but it should be 
addressed in the Pueblo Canyon integrated sediment and water report 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Reach P-2 East shows a large difference from P-2 West. Much sediment was deposited in P-2 West during the 
past 50 years. 

Much evidence of small fossorial mammals is present. 

The overbank sediments are likely to continue to be mixed through bioturbation. 
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F-2.2 Reaches P-2 West and East 

Site ID Reaches P-2 West and East 

Date of Site Visit 4/20/98 

Site Visit Conducted by 
' 

R. Ryti, M. Tardiff, S. Reneau 

Receptor Information: 

Estimate cover % vegetated = mostly vegetated, except the active channel sediments 

% wetland = none 

% structures/asphalt, etc. = none 

Field notes on the FIMAD Ponderosa pine is the dominant vegetation. 
vegetation class 

Field notes on T&E Habitat, Yes 
if applicable I This site is a known high-quality habitat for the spotted owl and the peregrine 

falcon. 

Are ecological receptors Yes 
present at the PRS? Terrestrial receptors are present. 
(yes/no/uncertain) 

Water is highly ephemeral in this reach. 
Provide explanation 

Burrowing mammals are common throughout the reach except in the active 
channel sediments. 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Surface water is the obvious transport pathway, but it is also highly ephemeral. 
transport pathways? 

(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance The sewer line installed in the late 1980s is an obvious physical disturbance, which 

(provide list of major types impacted the active stream channel in parts of this reach. 

of disturbances) 

Are there obvious No 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes, for sediments. 
information on the nature, Field screening and geomorphology were used to select sampling locations. 
rate and extent of 
co11taminatlon? 

(yes/no/uncertain) 

Provide explanation 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PRS Surface water quality and concentrations of contaminants were not directly 
address potential pathways measured in either dissolved or suspended phases. This information is not needed 
of site contamination? for the reach reports, but it should be addressed in the Pueblo Canyon integrated 

(yes/no/uncertain) sediment and water report. 

Provide explanation 

(consider if other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Transition to a dry stream bed is evident within the reach. 

Much evidence of small fossorial mammals is present. 

The overbank sediments are likely to continue to be mixed through bioturbation. 
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F-2.0 PART B-SITE VISIT DOCUMENTATION 

F-2.1 Reach P-1 

Site ID I Reach P-1 

Date of Site Visit ! 4/20/98 

Site Visit Conducted by 1 R. Ryti, M. Tardiff. S. Reneau 

Receptor Information: 

Estimate cover % vegetated = remainder 

% wetland = approximately 1 0% 

% structures/asphalt, etc. = none 

Field notes on the FIMAD An oak thicket is a prominent feature in the floodplain. 
vegetation class 

' 
1 

Field notes on T&E Habitat, I Yes 
if applicable 

This site is a known high-quality habitat for the spotted owl and the peregrine 
falcon. 

Are ecological receptors Yes 
present at the PAS? 

Terrestrial and aquatic receptors are present, but no fish are evident. Water is 
(yes/no/uncertain) ephemeral in this reach, but typically the reach is wet most of the year. 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PRS. 

l Field notes on the 
terminal point of surface 
water transport (if 
applicable) 

Are there any ott-site I Surface water is the obvious transport pathway. Surface water was observed from 
transport pathways? I the eastern extent of the reach down to sample location PU-0106. 

(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance The sewer line installed in the late 1980s is an obvious physical disturbance. 

(provide list of major types 
of disturbances) 

' 

Are there obvious No 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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APPENDIX F ECOLOGICAL SCOPING CHECKLIST 

F-1.0 PART A-SCOPING MEETING DOCUMENTATION 

Site 10 Pueblo Canyon reaches 

Nature of PRS releases I Solid- Yes 

(indicate all that apply) I See the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and 
Pueblo Canyon (LANL 1995, 50290) (e.g., Technical Area [TA]-45, TA-73, and the 
wastewater treatment plants [WWTPs]) 

Liquid- Yes 

See the Task/Site Work Plan for Operable Unit 1049: Los Alamos Canyon and 
Pueblo Canyon (LANL 1995, 50290) (e.g., TA-45, TA-73, and the WWTPs) 

Gaseous- No 

Other, explain 

List of Primary Impacted Surface soil - Higher floodplains and abandoned channels 
Media 

Surface water/sediment- Yes 
(indicate all that apply) I 

1 Subsurface - No 

Groundwater - Alluvial 

Other, explain 

FIMAD vegetation class Water- No 

(Indicate all that apply) Bare Ground/Unvegetated - No 

Spruce/fir/aspen/mixed conifer- Yes 

Ponderosa pine- Yes 

Phion juniper/juniper savannah- Yes 

Grasslandlshrubland - No 

Developed - No 

Is T&E Habitat Present? Yes 

list species if applicable Core area of environmental interest for the spotted owl and/or peregrine falcon is 
present along the entire length of the canyon. 

Provide list and description : The following key potential release sites (PASs) are sources for Pueblo Canyon: 
of Neighboring/ 

PuebloWWTP Contiguous/ 
Upgradient PASs T A-45 and Acid Canyon 

(consider need to aggregate TA-73 ash debris area 
PRS for screening) T A-73 landfill and drainages 

AP 4.5 Part B Information This section does not apply because the site is not a PAS. 

Run-off score (out of 46) 
I 

Terminal point of surface 
water transport 

Other Scoping Meeting The influence of WWTPs (active and historic) on contaminant distribution and 
Notes receptors seems to be a key issue. 

There is a need to identify sediments where the aquatic pathway is complete. 
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Figure E4·1. Evaluation of QA duplicate samples and resamples for plutonium-239,240. 
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Figure E3-42. Scatter plot for pyrene versus log(Pu-239,240). 

TABLE E4-1 

Appendix E 

SUMMARY OF PLUTONIUM-239,240 FIELD QA RESULTS 

Sample First Sample Result Second Sample Result I 
Type ID (pCVg) (pCVg) , RPD* 

QA duplicate 04PU-97-0082 0.046 0.039 i -12% 

QA duplicate 04PU-97-0126 23.2 21.9 -4% 

QA duplicate 04PU-97-0134 4.9 I 
4.94 i 1% 

QA duplicate 04PU-97-0170 0.468 0.582 i 15% 

QA duplicate 04PU-97-0231 0.225 0.251 8% 

QA duplicate 04PU-97-0244 0.354 0.337 -3% 

QA duplicate 04PU-97-0191 0.562 0.525 ' -5% 

QA duplicate 04PU-97-0044 4.42 6.58 28% 

QA duplicate 04PU-97-0028 3.41 3.92 I 10% 

QA duplicate 04PU-97-0013 5.45 6.37 11% 

Resample 04PU-96-0127 18.102 15 I -13% 

Resample 04PU-96-01 27r2 18.102 29 I 33% 

Resample 04PU-96-0128 502.01 25 -128% 

Resample 04PU-97-0033 170.5 62.8 -65% 

Resample 04PU-96-0231 37.9 18.47 -49% 

Resample 04PU-97-0046 1.2 0.6 I -47% 

'RPD = relative percent difference between the two results 
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Figure E3-40. Scatter plot for naphthalene versus log(Pu-239,240). 
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Figure E3-41. Scatter plot for phenanthrene versus log(Pu-239,240). 
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Figure E3·38. Scatter plot for indeno(1,2,3-cd)pyrene versus log(Pu-239,240). 
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Figure E3·39. Scatter plot for 2-methylnaphthalene versus log(Pu-239,240). 
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Figure E3-37. Scatter plot for fluorene versus log(Pu-239,240). 
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Figure E3-34. Scatter plot for dlbenz(a,h)anthracene versus log(Pu-239,240). 
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Figure E3-35. Scatter plot for dlbenzofuran versus log(Pu-239,240). 
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Figure E3-32. Scatter plot for chrysene versus log(Pu-239,240). 

0.7 
•• 

o.s-

Ci o.s-.:.:. 
c, 
.§. 
Q) 0.4-
1ii 
a; • •••• ....... .s:: • 1: 0.3-c. 

~ 
0 . 0.2-c;: 
i5 

0.1-

I I I I I I 
- 3 - 2 - 1 0 1 2 3 

log(Pu-239,240) 

Figure E3-33. Scatter plot for di-n-octylphthalate versus log(Pu-239,240). 
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Figure E3·30. Scatter plot for bls(2ethylhexyl)phthalate versus log(Pu-239,240). 
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Figure E3-31. Scatter plot for carbazole versus log(Pu-239,240). 
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Figure E3-28. Scatter plot for benzo(k)fluoranthene versus log(Pu-239,240). 
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Figure E3-29. Scatter plot for benzoic acid versus log(Pu-239,240). 
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Figure E3-26. Scatter plot for benzo(b)fluoranthene versus log(Pu-239,240). 
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Figure E3-27. Scatter plot for benzo(g,h,i)perylene versus log(Pu-239,240). 
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Figure E3-25. Scatter plot for benzo(a)pyrene versus log(Pu-239,240). 
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Figure E3-23. Scatter plot for anthracene versus log(Pu-239,240). 
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Figure E3-20. Scatter plot for 4,4'-DDT versus log(Pu-239,240). 
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Figure E3-21. Scatter plot for acenaphthene versus log(Pu-239,240). 
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Figure E3-18. Scatter plot for a-chlordane versus log(Pu-239,240). 
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Figure E3-19. Scatter plot for "f"Chlordane versus log(Pu-239,240). 
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Figure E3-17. Scatter plot for 0-BHC versus log(Pu-239,240). 
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Figure E3-15. Scatter plot for Aroclor-1260 versus log(Pu-239,240). 
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Figures E3-14 througn E3-42 show the relationships of plutonium-239,240 with the organic COPCs. 
Recall that open squares shown on these plots represent nondetected values. Few of the organic 
chemicals exhibit positive correlations with plutonium-239,240. The relationships of the two detected 
polychlorinated biphenyls (PCBs) (Aroclor-1254 and Aroclor-1260) with plutonium-239,240 are provided 
in Figures E3-14 and E3-15. The apparent positive correlation of Aroclor-1254 with plutonium-239,240 is 
based on only a single Aroclor-1254 detect (this is the same sample with the elevated value of tritium). 
There are more detects of Aroclor-1260, but at values intermingled with nondetects. The relationships of 
the six detected pesticides wtth plutonium-239,240 are provided in Figures E3-16 to E3-21. Only 4,4'-DDT 
and a-chlordane detects are significantly greater than maximum nondetected value, and the detects for 
these chemicals do not exhibit strong collocation with plutonium-239,240. The relationships of the 21 
detected semivolatile chemicals (mostly polycyclic aromatic hydrocarbons (PAHs]) with 
plutonium-239,240 are provided in Figures E3-22 to E3-42. None of these chemicals are detected with 
sufficient frequency or concentration relative to detection limits to provide much meaningful information on 
possible collocation. In summary, the infrequent detection of organic chemicals suggests that this 
chemical group is not a significant component of the COPes observed in the Pueblo Canyon sediments. 
The organic COPCs are not clearly collocated with plutonium-239,240, which will be considered in the 
context of the human health and ecological assessments of these data. 
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Figure E3-12. Scatter plot for silver versus log(Pu-239,240). 
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Figure E3-13. Scatter plot for zinc versus log(Pu-239,240). 
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Figure E3-10. Scatter plot for mercury versus log(Pu-239,240). 
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Figure E3-11. Scatter plot for selenium versus log(Pu-239,240). 
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Figure E3-9. Scatter plot for lead versus log(Pu-239,240). 
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Figure E3-6. Scatter plot for antimony versus log(Pu-239,240). 
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Figure E3-7. Scatter plot for cadmium versus log(Pu-239,240). 
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Figure E3-4. Scatter plot for strontlum-90 versus log(Pu-239,240). 
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Figure E3-5. Scatter plot for tritium versus log(Pu-239,240). 
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Figure E3-1a. Scatter plot for americium-241 (alpha spectroscopy) versus log(Pu-239,240). 
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Figure E3-1 b. Scatter plot for amercium-241 (gamma spectroscopy) versus log(Pu-239,240). 
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E-3.0 COLLOCATION OF COPCs 

The collocation, or correlation of concentrations, between COPCs was evaluated through a series of 
figures. Because plutonium-239,240 was selected as the key contaminant in Pueblo Canyon, the 
concentration of other COPCs are evaluated against plutonium-239,240. 

E-3.1 Methods 

To evaluate the collocation of COPCs, scatter plots were developed for each COPC versus plutonium-
239,240. In these scatter plots the logarithm of the plutonium-239,240 data (log[Pu-239,240]) are 
displayed as the x-axis values. The values on the x-axis are log-transformed so that the reader can better 
determine if the COPC concentrations displayed on the y-axis exhibit correlation over the entire range of 
plutonium-239,240 concentration. These plots contain two types of symbols: the open squares present 
nondetected sample results, and the closed squares represent detected sample results. For radionuclides 
and inorganic COPCs the plots also show background results. Plutonium-239,240 values less than 
log(Pu-239,240) of -1 represent background values on the scatter plots, and almost no Pueblo Canyon 
reach sediment samples are less than log( Pu-239 ,240) of -1. Collocation is suggested by observing an 
increasing trend in the COPC concentration values for increasing values of plutonium-239,240 (especially 
for log[Pu-239,240] > -1 ). A lack of collocation is suggested by observing elevated COPC values 
associated with low plutonium-239,240 values (or -1 < log[Pu-239,240] < +1). 

E-3.2 Results 

Figures E3-1 through E3-5 show the relationships of plutonium-239,240 with the other radionuclides 
identified as COPCs. These plots emphasize the same results as were discussed in reference to the 
scatter plot matrix (Section 2.0 of Appendix E and Figure E2-12). Plutonium-239,240 in the reach data 
exhibits positive correlations with all other radionuclides except cesium-137, which suggests that 
americium-241, plutonium-238, and tritium are collocated with the plutonium 239,240 and thus share 
similar histories of release and transport. In contrast, the lack of correlation between cesium-137 and 
plutonium-239,240 suggests that most of the cesium-137 in the Pueblo Canyon sediments is derived from 
fallout. As mentioned above, a single high tritium result accounts for the apparent correlation between 
tritium and plutonium-239,240, and this relationship is considered less reliable than the correlation of 
americium-241 and plutonium-238 with plutonium 239,240. 

Figures E3-6 through E3-13 show the relationships of plutonium-239,240 with the inorganic COPCs. 
Recall that open squares shown on some of these plots represent nondetected values. None of the 
inorganic COPCs exhibit significant trends with plutonium-239,240. Much of the apparent lack of 
correlation is due to observing high concentrations of cadmium, lead, mercury, and silver in samples 
collected from subreach P-1 West (these samples had low concentrations of plutonium). Downstream of 
reach P-1, concentrations of most inorganic chemicals differ little from background values, which also 
tends to limit the possibility of observing or recognizing collocation. The importance of the apparent lack 
of collocation of plutonium-239,240 with inorganic COPCs will be considered in the context of the human 
health and ecological assessments of these data. 
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TABLE E2·2 

SPEARMAN RANK CORRELATION VALUES (ABOVE DIAGONAL) 
AND NUMBER OF SAMPLES FOR RADIONUCLIDE PAIR WISE COMPARISONS• 

----------------.----------

Am-241 Am-241b Cs-137 Tritium Pu-238 Pu-239,240 Th-228 Th-230 Th-232 U-234 U-238 Sr-90 

Am-241 0.491 0.294 0.402 0.609 0.554 -0.078 -0.201 -0.082 0.104 0.086 0.251 
-

Am-241b 8 0.433 0.836 0.792 0.756 0.102 0.129 0.124 0.413 0.467 0.568 

Cs-137 32 44 0.273 0.451 0.493 -0.010 0.006 -0.033 0.102 0.216 0.178 

Tritium 30 16 39 0.204 0.342 0.125 0.114 0.090 0.317 0.392 0.251 

Pu-238 32 34 58 39 0.752 0.072 0.037 0.039 0.231 0.275 0.290 

Pu-239,240 32 34 58 39 312 -0.045 ·0.091 -0.081 0.119 0.181 0.416 

Th-228 31 16 40 39 40 40 0.949 0.962 0.850 0.826 -0.086 

Th-230 31 16 40 39 40 40 40 0.957 0.815 0.838 ·0.060 

Th-232 31 16 40 39 40 40 40 40 0.834 0.848 ·0.025 

U-234 31 16 40 39 40 40 40 40 40 0.909 0.095 

U-238 31 16 40 39 40 40 40 40 40 40 0.269 

Sr-90 31 16 40 39 40 40 40 40 40 40 40 

a. Balded values Indicate that radlonuclldes show the most significant correlations. 

b. Results by gamma spectroscopy 
---------~------·---- -~------
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Figure E2·11. Box plot for uranlum-238. 
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E-2.2-8 Thorium-232 

Thorium-232 concentrations were determined only in samples collected from reaches P-1 and P-4. There 
are no elevated sample results for this radionuclide (Figure E2-8), and results of the statistical testing 
(Table E2-1) suggest there are no differences among the reaches and sediment background values. 
Thus, thorium-232 is not retained as a COPC. 

E-2.2-9 Tritium 

Tritium was determined in samples collected from reaches P-1 and P-4. Results of the statistical testing 
(Table E2-1) suggest there are significant differences between one reach (P-1) and background values, 
which is affected by one elevated sample result in reach P-1 (Figure E2-9). Because this high tritium 
result also suggests collocation with plutonium-239,240, tritium is retained as a COPC. 

E-2.2·10 Uranium-234 

Uranium-234 concentrations were determined only in samples collected from reaches P-1 and P-4. There 
are no elevated sample results for this radionuclide (Figure E2-1 0), and results of the statistical testing 
(Table E2-1) suggest there are no differences among the reaches and sediment background values. 
Thus, uranium-234 is not retained as a COPC. 

E-2.2·11 Uranium-238 

Uranium-238 concentrations were determined only in samples collected from reaches P-1 and P-4. There 
are no elevated sample results for this radionuclide (Figure E2-11 ), and results of the statistical testing 
(Table E2-1) suggest there are no differences among the reaches and sediment background values. 
Thus, uranium-238 is not retained as a COPC. 

E-2.2-12 Radlonucllde Correlations 

The scatter plot matrix (Figure E2-12) and the Spearman rank correlation analysis (Table E2-2 with the 
highly significant correlation coefficients presented in bold type) shows three groups of radionuclides. The 
first group (casium-137 and strontium-90) exhibits no significant correlations with any other radionuclide 
(Figure E2-12 and Table E2-2). The second group (americium-241, tritium, plutonium-238, and plutonium-
239,240) exhibit positive correlations with each other (Figure E2-12 and Table E2-2). The relationship of 
tritium to isotopic plutonium and americium-241 is driven by a single sample result in reach P-1. The 
correlation of the americium and plutonium isotopes is expected given the known characteristics of the 
TA-45 source releases. However, the inclusion of tritium in this group was not expected based on TA-45 
process knowledge and previous investigations (LANL 1996; 54468) and the greater mobility of tritium in 
the environment compared with americium and plutonium isotopes. Exclusion of tritium from the limited
suite analyses was an oversight and results in a data gap for reaches P-2 and P-3, but the collocation of 
tritium and plutonium-239,240 that is suggested by Figure E2-12 would allow estimating tritium 
concentrations in these reaches. The third group of radionuclides on the scatter plot matrix are all 
naturally occurring isotopes in the uranium and thorium decay chains (thorium-228, thorium-230, thorium-
232, uranium-234, and uranium-238). The positive correlation of these isotopes is expected based on the 
concept of secular equilibrium and the observed positive correlation between uranium and thorium 
observed in soils and Bandelier Tuff (see discussion in Inorganic and Radionuclide Background Data for 
Soils, Canyons Sediments, and Bandelier Tuff at Los Alamos National Laboratory [Ryti et ai. 1998, 
58093]). 
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Figure E2-6. Box plot for thorium-228. 
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Figure E2-7. Box plot for thorium-230. 
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Figure E2-3. Box plot for plutonlum-238. 
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TABLE E2·1 

SUMMARY OF P·VALUES FROM GEHAN/WRS STATISTICAL TESTS8 

Radionuclide Reach P·1 Reach P-2 Reach P-3 I Reach P-4 

Americium-241 b 0.001 N.A.c N.A. I 0.055 

Cesium-13]d i 0.007 I 0.143 I 0.089 ! 0.178 I 

Tritium i 0.002 i N.A. l N.A. 
' 

0.817 

Plutonium-238 <0.001 I 0.001 0.005 I <0.001 

Plutonium-239,240 I <0.001 I <0.001 I <0.001 i <0.001 

Thorium-228 i 0.929 I N.A. I N.A. 0.185 I 

Thorium-230 0.938 N.A. N.A. I 0.204 

Thorium-232 0.881 N.A. N.A. i 0.300 

Uranium-234 
' 

0.481 N.A. I N.A. l 0.343 

Uranium-238a 0.231 N.A. ! N.A. I 0.272 

Strontium-90a 0.001' I N.A. N.A. I 0.291 ! 

a. Bolded values indicate that reach sample results are significantly greater than background. 

b. Results by alpha spectroscopy only 

c. N.A. = not available (no data for this analyte in this reach) 

d. Gehan test was used for this radionuclide, all others are based on the WAS test 
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Figure E2-1a. Box plot for americlum-241 by alpha spectroscopy. 
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Figure E2-1b. Box plot for americium-241 by gamma spectroscopy. 

Pueblo Canyon Reach Report E-39 September 1998 



Statistical Analyses Appendix E 

alpha spectroscopy analysis from reaches P-2 and P-3 (Figure E2-1 a) because the concentrations of 
americium-241 provided by the full-suite analyses indicated that the lower detection limit was not 
required. Americium-241 by alpha spectroscopy can be statistically compared with background data by 
the same method. Results of the statistical testing (Table E2-1) suggest there are significant differences 
between both reaches with relevant data (P-1 and P-4) and background data, and sample results from 
both methods showed elevated values in all reaches (Figure E2-1a and E2-1b). Thus, americium-241 is 
retained as a COPC. 

E-2.2-2 Cesium-137 

Cesium-137 has some elevated sample results in reaches P-1 and P-4 (Figure E2-2) but exhibits only 
small differences from background values. Results of the statistical testing (Table E2-1) suggest there are 
significant differences between one reach (P-1) and background values. Because of these elevated 
sample results and its detection in the Technical Area (TA) -45 source data, cesium-137 is reta1ned as a 
COPC. 

E-2.2-3 Plutonium-238 

There are elevated values of plutonium-238 in all four reaches (Figure E2-3). Results of the statistical 
testing (Table E2-1) indicate there are significant differences among all reaches and background values, 
thus plutonium-238 is retained as a COPC. 

E-2.2-4 Plutonium-239,240 

There are elevated values of plutonium-23S,240 in all four reaches (Figure E2-4). Results of the statistical 
testing (Table E2-1) indicate there are significant differences among all reaches and background values, 
thus plutonium-23S,240 is retained as a COPC. 

E-2.2-5 Strontium-90 

Strontium-90 concentrations were determined only in samples collected from reaches P-1 and P-4. There 
are no elevated sample results for this radionuclide (Figure E2-5), and results of the statistical testing 
(Table E2-1) suggest that reach P-1 strontium-SO results are greater than background. Thus, strontium-SO 
is retained as a COPC. 

E-2.2-6 Thorium-228 

Thorium-228 concentrations were determined only in samples collected from reaches P-1 and P-4. There 
are no elevated sample results for this radionuclide (Figure E2-6), and results of the statistical testing 
(Table E2-1) suggest there are no differences among the reaches and sediment background values. 
Thus, thorium-228 is not retained as a COPC. 

E-2.2-7 Thorium-230 

Thorium-230 concentrations were determined only in samples collected from reaches P-1 and P-4. There 
are no elevated sample results for this radionuclide (Figure E2-7), and results of the statistical testing 
(Table E2-1) suggest there are no differences among the reaches and sediment background values. 
Thus, thorium-230 is not retained as a COPC. 
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reach and background data into one aggregate set and determine whether the average rank of reach 
data is greater than that of the background data. The Gehan and WRS tests are most sensitive to 
detecting cases where most of the reach data are greater than the average or median value observed in 
the background data. The Gehan test differs from the WRS test by using a statistically robust method to 
rank nondetected sample results. Where there are no nondetected sample results, the Gehan test 
provides the same result as the WRS test. Additional discussions of these tests are presented in Ryti et 
al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) indicates 
that reach data are greater than background data, whereas a p-value of 1 indicates no difference 
between reach data and background data. If a p-value is less than some small probability (0.05), then 
there is some reason to suspect that site distribution may be elevated above the background distribution; 
otherwise, no difference is indicated. 

E-2.1.3 Radlonucllde Correlations 

The statistical graphic used to show correlations between radionuclides is the "scatter plot matrix," which 
shows the interrelationships among a series of radionuclides. To facilitate interpretation of the correlation 
between radionuclides, the scatter plot matrix shows the paired sample results, and the ellipse shown on 
each scatter plot encloses 95% of the data. Cases where the ellipse approaches a line suggest a highly 
significant statistical correlation. Positive correlations in radionuclide activity are expected for two main 
reasons. First, there may be a physical relationship between the radionuclides, as in the ingrowth from 
the decay of a parent radionuclide to daughter radionuclides. Second, the radionuclides may be 
associated with a common release history and therefore be collocated. The fate and transport 
mechanisms would have to be similar to observe collocation of radionuclides. The scatter plot matrix 
shows the relationship among 11 radionuclides (including americium-241 measured by both alpha 
spectroscopy and gamma spectroscopy). 

To support the graphical analysis provided by the scatter plot matrix, a nonparametric correlation was 
calculated. The Spearman rank correlation analysis provides a nonparametric correlation coefficient and 
an associated measure of statistical significance (or p-value). The Spearman rank correlation coefficient 
can potentially range between -1 and + 1. A rank correlation coefficient of zero suggests no correlation 
between the two measurements. A rank correlation coefficient of + 1 suggests a perfect positive rank 
relationship between the measurements. A rank correlation coefficient of -1 suggests a perfect negative 
rank relationship between the measurements. 

The rank correlation is computed by using the order, or rank value, of the sample results for two 
variables. The p-value indicates the statistical significance of the result. The practical significance and 
importance of the various correlations are also discussed below. 

E-2.2 Results 

E-2.2-1 Americium-241 

Americium-241 was determined through two analytical methods: alpha spectroscopy and gamma 
spectroscopy. Alpha spectroscopy has lower detection limits and higher precision than gamma 
spectroscopy. Fewer samples were analyzed by alpha spectroscopy, and no samples were submitted for 
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E-2.0 STATISTICAL EVALUATIONS OF RADIONUCLIDE DATA 

The objective of this section is to present graphical analyses that comoare radionuclide data from Pueblo 
Canyon sediment samples with Laboratory background sediment data. These analyses are used to 
determine whether the reach data show evidence of contaminant releases through a systematic increase 
in concentration of one or more analytes over concentrations observed in the background data. Formal 
statistical analyses were also used to help determine which radionuclides should be retained as COPCs. 

E-2.1 Methods 

Two types of grapJ'lical analyses and statistical distribution shift tests were used to evaluate the 
concentrations of radionuclides in sediment samples collected from the Pueblo Canyon reaches; the 
samples were compared with concentrations in background sediment samples. Each method is briefly 
discussed bP.Iow. 

E-2.1.1 Comparisons of Radionuclide Data by Reach 

This comparison uses graphical displays called "box plots," which show the actual values for each 
radionuclide. The ends of each box represent the "interquartile" range of the data distribution, which is 
specified by the 25th percentile and 75th percentile of the data distribution. The horizontal line within each 
box is the median (50th percentile) of the data distribution. The horizontal line below each box represents 
the 10th percentile, and the horizontal line above each box represents the 90th percentile. Thus, each 
box indicates concentration values for the central half of the data, and concentration shifts can be readily 
assessed by comparing the boxes. If most of the data are represented by a single concentration value 
(usually the detection limit), the box is reduced to a single line. The horizontal line drawn across all the 
data groups represents the overall mean of all data (both reach and background data). 

To the right of each box plot is another statistical graphic of the same data. This plot is known as a 
"normal quantile" plot that facilitates the interpretation of the statistical distribution of the data. For 
example, if the data originate from a normal statistical distribution, then the data (plotted as one of five 
symbols) will fall on a line. The normal quantile plot presents two types of information for each data group. 
A line is presented for each data group that is calculated based on the observed mean and standard 
deviation of the data. Also the actual sample results are plotted on the normal quantile scale, and line 
segments connect each result. 

In these statistical plots a different symbol is used for the laboratory results for each reach and for the 
background data (BKG), and the symbols are used consistently in all statistical plots in this section. 
Background data are represented by a filled square, reach P-1 data by a plus symbol, reach P-2 data by 
an "x," reach P-3 data by a hollow square, and reach P-4 data by a diamond. The symbols are also 
displayed in different shades of gray. 

E-2.1.2 Statistical Testing 

Because the data for these radionuclides do not appear to typically satisfy statistical assumptions of 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan or the 
Wilcoxon Rank Sum (WAS) tests were used for statistical testing. The purpose of these tests is to detect 
whether the reach data show evidence of contaminant releases through a systematic increase in 
concentration over that observed in the background sediment data. The Gehan and WAS tests pool 
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Figure E1-27a. Box plot for zinc . 
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Figure E1-27b. Scatter plot for zinc versus aluminum. 
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Figure E1-26a. Box plot for vanadium. 
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Figure E1-26b. Scatter plot for vanadium versus aluminum. 
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Figure E1-25c. Box plot for total uranium. 
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Figure E1-25d. Scatter plot for total uranium versus aluminum. 
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Figure E1-25a. Box plot for uranium . 
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Figure E1-25b. Scatter plot for uranium versus aluminum. 
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Figure E1-24a. Box plot for titanium. 
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Figure E1-24b. Scatter plot for titanium versus aluminum. 
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Figure E1-23a. Box plot for thallium. 
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Figure E1-23b. Scatter plot for thallium versus aluminum. 
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E-1.2.23 Thallium 

Thallium was detected only in a single sample (04PU-96-0026), which was the sample collected from the 
black magnetite-rich sand. The detection limits in reach P-1 were less than the thallium background value 
of 0.73 mg/kg. Detection limits in other reaches were within the typical range of detected and nondetected 
thallium sample results for soils or sediments (Figures E1-23a and E1-23b). The weight of evidence 
suggests that thallium was not detected above sediment background value, thus thallium is not retained 
as a COPC. 

E-1.2.24 Titanium 

Titanium was analyzed for in samples collected from reaches P-1 and P-4. Results of the statistical 
testing (Table E1-1) suggest there are no differences between these reach data and sediment 
background data. A review of the data plotted by reach (Figure E1-24a) and versus aluminum (Figure 
E1-24b) confirms these results. The sample collected from the black magnetite-rich sand (04PU-96-0026) 
is also clearly evident as the highest reach P-4 titanium result. Thus, titanium is not retained as a COPC. 

E-1.2.25 Uranium 

Uranium was analyzed for by two analytical methods in samples collected from reaches P-1 and P-4. One 
method produced an estimate of the "total uranium" in the sample, and the other produced an estimate of 
the "leachable uranium" (which will be referred to as "uranium"). Each type of uranium has a relevant 
sediment background data set for comparison. Results of the statistical testing (Table E1-1) suggest there 
are no differences between uranium data and sediment background data. Uranium data plotted by reach 
(Figure E1-25a) and versus aluminum (Figure E1-25b) basically confirms these results, although Figures 
E1-25a and E1-25b show two potentially elevated values of uranium from reach P-1. Results of the 
statistical testing (Table E1-1) suggest there are no differences between total uranium data and sediment 
background data. Total uranium data plotted by reach (Figure E1-25c) and versus aluminum (Figure 
E1-25d) confirm these results. The weight of evidence from the total uranium sample results and the 
isotopic uranium analyses (see Appendix E Section 2.0) suggests that uranium is not elevated above 
background levels, thus uranium is not retained as a COPC. 

E-1.2.26 Vanadium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-26a) and versus 
aluminum (Figure E1-26b) confirms these results. Thus, vanadium is not retained as a COPC. 

E-1.2.27 Zinc 

Results of the statistical testing (Table E1-1) suggest there are significant differences between some 
reach data (P-1 and P-4) and background data. A review of the data plotted by reach (Figure E1-27a) and 
versus aluminum (Figure E1-27b) confirms these results and also shows that some samples in reach P-2 
and P-4 may have elevated zinc concentrations given the amount of aluminum present. The sample 
collected from the black magnetite-rich sand (04PU-96-0026} is also clearly evident as the highest reach 
P-4 zinc result. Zinc is retained as a COPC because of elevated sample results in reaches P-1, P-2, and 
P-4. 
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Figure E1-22a. Box plot for sodium. 
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Figure E1-22b. Scatter plot for sodium versus aluminum. 
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Figure E1-21a . Box plot for silver. 
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Figure E1-21b. Scatter plot for silver versus aluminum. 
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Figure E1-20b. Scatter plot for selenium versus aluminum. 
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Figure E1-19a. Box plot for potassium. 
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Figure E1-19b. Scatter plot for potassium versus aluminum. 
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Figure E1-18b. Scatter plot for nickel versus aluminum. 
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Figure E1-17a. Box plot for mercury. 
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Figure E1-17b. Scatter plot for mercury versus aluminum. 
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E-1.2.17 Mercury 

Mercury was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-17a) and the correlation of the nondetected values to aluminum (Figure E1-17b). It is important to 
recognize that most of the apparently elevated sample results in reaches P-2 and P-3 are nondetected 
values obtained from the Paragon Analytics, Inc. analytical laboratory. However. the relatively high values 
in P-1 were detects; thus, these data suggest releases of mercury upstream of P-1. Because some 
detected sample results and detection limits are greater than the mercury background value of 0.1 mg/kg, 
mercury is retained as a COPC. 

E-1.2.18 Nickel 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-18a) and versus 
aluminum (Figure E1-18b) confirms these results. Thus, nickel is not retained as a COPC. 

E-1.2.19 Potassium 

Results of the statistical testing (Table E 1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-19a) and versus 
aluminum (Figure E1-19b) confirms these results. Thus, potassium is not retained as a COPC. 

E-1.2.20 Selenium 

Selenium was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-20a) and the correlation of the nondetected values to aluminum (Figure E1-20b). It is important to 
recognize that many of the apparently elevated sample results in reaches P-1, P-2, and P-3 are 
nondetected values obtained from the Paragon Analytics, Inc. analytical laboratory. Because some 
detected sample results and detection limits are greater than the selenium background value of 0.3 
mg/kg, selenium is retained as a COPC. 

E-1.2.21 Silver 

Silver was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-21 a) and the correlation of the nondetected values to aluminum (Figure E1-21 b). It is important to 
recognize that the apparently elevated sample results in reaches P-2 and P-3 are all nondetected values 
obtained from the Paragon Analytics, Inc. analytical laboratory. However, the relatively high values in P-1 
were detects; thus, these data suggest releases of silver upstream of P-1. Because some detected 
sample results and detection limits are greater than the silver background value of 1.0 mg/kg, silver is 
retained as a COPC. 

E-1.2.22 Sodium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-22a) and versus 
aluminum (Figure E1-22b) confirms these results. Thus, sodium is not retained as a COPC. 
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Figure E1-16a. Box plot for manganese. 
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Figure E1-16b. Scatter plot for manganese versus aluminum. 
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Figure E1-15b. Scatter plot for magnesium versus aluminum. 
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Figure E1-14a. Box plot for lead. 
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Figure E1-14b. Scatter plot for iron versus aluminum. 
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Figure E1-13b. Scatter plot for Iron versus aluminum. 
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Figure E1-11a. Box plot for copper. 
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E-1.2.11 Copper 

Results of the statistical testing (Table E1-1) suggest there are significant differences between some 
reach data (P-1, P-2, and P-3) and background data. A review of the data plotted by reach (Figure 
E 1-11 a) and versus aluminum (Figure E 1-11 b) confirms these results but also shows that the overall 
magnitude of most background exceedances are small. Copper is retained as a COPC because of 
elevated sample results in reaches P-1, P-2, and P-3. 

E-1.2.12 Cyanide, Total 

Cyanide was analyzed for in samples collected from reaches P-1 and P-4. Results of the statistical testing 
(Table E1-1) suggest there are no differences between these reach data and sediment background data. 
A review of the data plotted by reach (Figure E1-12a) and versus aluminum (Figure E1-12b} confirms 
these results. Thus, cyanide is not retained as a COPC. 

E-1.2.13 Iron 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-13a) and versus 
aluminum (Figure E1-13b) confirms these results. The sample collected from the black magnetite-rich 
sand (04PU-96-0026} is also clearly evident as the highest reach P-4 iron result. Iron is not retained as a 
COPC. 

E-1.2.14 Lead 

Results of the statistical testing (Table E1-1) suggest there are significant differences between some 
reach data (P-1 and P-2) and background data. A review of the data plotted by reach (Figure E1-14a) and 
versus aluminum (Figure E1-14b) confirms these results by showing that some samples in reaches P-1, 
P-2, and P-4 may have elevated lead concentrations (given the amount of aluminum present). Lead is 
retained as a COPC because of elevated sample results in reaches P-1, P-2, and P-4. 

E-1.2.15 Magnesium 

Results of the statistical testing (Table E 1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-15a) and versus 
aluminum (Figure E1-15b} confirms these results. Thus, magnesium is not retained as a COPC. 

E-1.2.16 Manganese 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-16a) and versus 
aluminum (Figure E1-16b) confirms these results. The sample collected from the black magnetite-rich 
sand (04PU-96-0026) is also clearly evident as the highest reach P-4 manganese result. Manganese is 
not retained as a COPC. 
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E-1.2.5 Beryllium 

Results of the statistical testing (Table E 1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-5a) confirms these 
results. It is noted that the reach P-2 and P-3 beryllium values are slightly greater than would be expected 
for the amount of aluminum present in these samples (Figure E1-5b). This result for reaches P-2 and P-3 
is most likely due to the slightly higher beryllium detection limit for these samples, which were analyzed by 
the Paragon Analytics, Inc. analytical laboratory. These differences are not viewed to be significant, thus 
beryllium is not retained as a COPC. 

E-1.2.6 Boron 

Boron was analyzed for in samples collected from reaches P-1 and P-4. Results of the statistical testing 
(Table E1-1) suggest there are no differences between these reach data and sediment background data. 
A review of the data plotted by reach (Figure E1-6a) and versus aluminum (Figure E1-6b) confirms these 
results. Thus, boron is not retained as a COPC. 

E-1.2.7 Cadmium 

Cadmium was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E1-7a) and the correlation of the nondetected values to aluminum (Figure E1-7b). It is important to 
recognize that the apparently elevated sample results in reaches P-2 and P-3 are all nondetected values 
obtained from the Paragon Analytics, Inc. analytical laboratory. Because some detected sample results 
and detection limits are greater than the cadmium background value of 0.4 mg/kg, cadmium is retained as 
aCOPC. 

E-1.2.8 Calcium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-8a) and versus 
aluminum (Figure E1-8b) confirms these results. Thus, calcium is not retained as a COPC. 

E-1.2.9 Chromium, Total 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-9a) and versus 
aluminum (Figure E1-9b) basically confirms these results, but Figure E1-9b also shows three potentially 
elevated chromium sample results (two values from reach P-1 and a single value from reach P-4). 
However, because of the small magnitude of these potential background exceedances, chromium will not 
be retained as a COPC. 

E-1.2.1 0 Cobalt 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-10a} and versus 
aluminum (Figure E1-10b) confirms these results. Thus, cobalt is not retained as a COPC. 
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Figure E1-4a. Box plot for barium. 
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Figure E1-3b. Scatter plot for arsenic versus aluminum. 
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There are no antimony detects in any reach, thus statistical testing is not appropriate. Recall that nine 
antimony sample results for reach P-4 were rejected (see Appendix C). The statistical plotG show the 
range of the nondetected values by reach (Figure E1-2a) and the correlation of the nondetected values to 
aluminum (Figure E1-2b). Because some detection limits are greater than the antimony background 
value, antimony is retained as a COPC. There are some samples, within each reach, with detection limits 
less than the background value. Thus, it is quite likely that no antimony has been released into Pueblo 
Canyon sediments. 

E-1.2.3 Arsenic 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-3a) and versus 
aluminum (Figure E1-3b) confirms these results. Thus, arsenic is not retained as a COPC. 

E-1.2.4 Barium 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-4a} and versus 
aluminum (Figure E1-4b) confirms these results. Thus, barium is not retained as a COPC. 
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TABLE E1·1 

SUMMARY OF THE P-VALUES FROM THE GEHAN STATISTICAL TESTING• 

Analyte P·1 P·2 P-3 P-4 

Aluminum 0.692 0.997 >0.999 0.832 

Antimony N/Ab NIA N/A NIA 

Arsenic 0.886 0.817 0.992 0.928 

Barium 0.293 0.868 0.989 0.760 

Beryllium 0.604 0.681 0.670 0.645 

Boron 0.201 N.A• N.A. 0.959 

Cadmium NIA NIA NIA NJA 

Calcium 0.470 0.848 0.998 0.888 

Chromium, total 0.091 0.992 >0.999 0.591 

Cobalt 0.883 0.583 0.961 0.472 

Copper 0.026 0.003 <0.001 0.415 

Cyanide, total 0.968 N.A. N.A. 0.380 

Iron 0.168 0.979 >0.999 0.334 

Lead <0.001 0.005 0.404 0.138 

Magnesium 0.836 0.973 0.999 0.745 

Manganese 0.085 0.848 0.995 0.355 

Mercury NJA NJA NJA NJA 

Nickel 0.918 0.997 >0.999 0.835 

Potassium 0.502 0.997 >0.999 0.596 

Selenium NJA NJA NJA NJA 

Silver NJA NJA NJA NJA 

Sodium 0.097 0.999 >0.999 0.460 

Thallium NJA NJA NJA NJA 

Titanium 0.166 N.A. N.A. o.n5 
Uranium 0.121 N.A. N.A. 0.417 

Uranium, total 0.267 N.A. N.A. 0.369 

Vanadium 0.273 0.966 >0.999 0.369 

Zinc <0.001 0.080 0.976 0.024 

a. Bolded values indicate that reach sample results are significantly greater than background values. 

b. N/A = not applicable (statistical· tests are not appropriate because of the high frequency of nondetected values 

c. N.A. = not available (no data for this analyte In this reach) 
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used for statistical testing. The purpose of this test is to detect whether the reach data show evidence of a 
release of any analyte through a systematic increase in concentration over that observed in the 
background data. The Gehan test pools site and background data into one aggregate set and determines 
whether the average rank of site data is greater than that of the background data. The Gehan test is most 
sensitive to detecting cases where most of the reach data are greater than the average or median value 
observed in the background data. More discussion of these tests is contained in Ryti et al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p·value (near zero) indicates 
that reach data are greater than background data, whereas a p-value of 1 indicates no difference 
between reach data and background data. If a p-value is less than some small probability (0.05), then 
there is some reason to suspect that the reach statistical distribution may be elevated above the 
background distribution; otherwise, no difference is indicated. 

E-1.1.3 lnterelement Correlations 

One way to evaluate the applicability of Laboratory-wide background sediment data to reach sediment 
data is to evaluate the data through interelement correlations. Typically, there are significant correlations 
between major elements (aluminum, iron, and potassium) and trace elements (arsenic, beryllium, copper, 
nickel, vanadium, and zinc). The correlations are presented and the geochemical basis is discussed in 
Natural Background Geochemistry and Statistical Analysis of Selected Soil Profiles, Sediments, and 
Bandelier Tuff, Los Alamos, New Mexico (Longmire et al. 1995, 52227). For most inorganic chemicals, 
these strong correlations result in a consistent ratio of trace to major elements. A signiflcantly elevated 
ratio of a given trace element to a major element can be used to indicate a release of that trace element. 
Scatter plots of trace elements to major elements are one way to visually display the ratios for 
background and reach daia. Scatter plots of ail inorganic chemicals versus aluminum are presented as a 
graphical assessment of the similarity between the reach data and the Laboratory-wide sediment 
background data. These plots show five groups of data: the Laboratory sediment background value, 
reach P-1, reach P-2, reach P-3, and reach P-4. Aluminum was selected as the major element for these 
plots for two reasons. First, knowledge of Laboratory releases (see Section 1.3.2) have not implicated 
aluminum as a possible Laboratory contaminant. Second, the results of statistical testing of the Pueblo 
Canyon reach data also suggest no evidence for aluminum concentrations to be shifted above 
background values (see Section E-1.2.1 ). 

E-1.2 Results 

The results of the statistical analyses are presented for each inorganic chemical, which includes 
discussion of statistical tests that compare all reach data with sediment background data 

E-1.2.1 Aluminum 

Results of the statistical testing (Table E1-1) suggest there are no differences between the reach data 
and sediment background data. A review of the data plotted by reach (Figure E1-1) confirms these 
results. Thus, aluminum is not retained as a chemical of potential concern (COPC). 
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APPENDIX E STATISTICAL ANALYSES 

E-1.0 STATISTICAL EVALUATIONS OF INORGANIC CHEMICAL DATA 

The objective of this section is to present detailed statistical and graphical analyses that compare 
inorganic sediment data from the Pueblo Canyon reaches with Laboratory background sediment data. 
These analyses are used to determine whether the reach data show evidence of contaminant releases 
through a systematic increase in concentration of one or more analytes over concentrations observed in 

the background data. 

E-1.1 Methods 

Three types of analyses were used to evaluate the concentrations of inorganic chemicals in the reach 
samples as compared with background data. The first type,of analyses are graphical comparisons of 
reach and background sample resu_lts. Second, the 'results of formal statistical testing are presented. 
Third, relationships of inorganic chemicals to concentration of aluminum are graphically presented. Each 
of these methods is discussed below in more detail. 

E-1.1.1 Comparisons of Inorganic Chemical Data by Reach 

These comparisons use graphical displays called "box plots,• which show the actual values for each 
inorganic chemical. The ends of each box represent the "interquartile" range of the data distribution, 
which is specified by the 25th percentile and 75th percentile of the data distribution. The horizontal line 
within each box is the median (50th percentile} of the data distribution. The horizontal line below each box 
represents the 10th percentile, and the horizontal line above each box represents the 90th percentile. 
Thus, each box indicates concentration values for the central half of the data, and concentration shifts 
can be readily assessed by comparing the boxes. If most of the data are represented by a single 
concentration value (usually the detection limit}, the box is reduced to a single line. The horizontal line 
drawn across all the data groups represents the overall mean of all data (both reach and background 
data}. 

To the right of each box plot is another statistical graphic of the same data. This plot is known as a 
"normal quantile" plot that facilitates the interpretation of the statistical distribution of the data. For 
example, if the data originate from a normal statistical distribution, then the data (plotted as one of five 
symbols} will fall on a line. The normal quantile plot presents two types of information for each data group. 
A line is presented for each data group that is calculated based on the observed mean and standard 
deviation of the data. Also the actual sample results are plotted on the normal quantile scale, and line 
segments connect each result. 

In these statistical plots a different symbol is used for the laboratory results for each reach and for the 
background data(BKG}, and the symbols are used consistently in all statistical plots in this section. 
Background data are represented by a filled square, reach P-1 data by a plus symbol, reach P-2 data by 
an "x," reach P-3 data by a hollow square, and reach P-4 data by a diamond. 

E-1.1.2 Statistical Testing 

Because the data for these inorganic chemicals do not appear to typically satisfy conditions of statistical 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan test was 
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:F ::I =r i!. "' a. :T ii" ;; 

5' i ::0 ... i :::J 
'< ii" til ... . . ;; 
:::J ::J ~ 
til 

til 

P-1 W 04PU·96.01 08 PU.()()16 c2 Overbank ~ 0.49 0.046 0.086 (Jt <0.34 (U)" 0.035 (J) 0.35 

P-1 AC 04PU-96.01 09 PU.()()f7 c1 Channel 0-3 0.21 (J) <0.33 (U) <0.33 (U) <0.33 (U) <0.33 (U) 0.17 (J) 

P·1 E 04PU-96.() 1 1 0 PU.()()f8 c2 Overbank 0-3 1.3 0.18 (J) 0.28 (J) 0.074 (J) 0.2(J) 1.1 

P-1 E 04PU-96.0 111 PU.()()19 c1 Channel 0-3 0.093 (J) <0.33 (U) <0.33 (U) <0.33 (U) <0.33 (U) 0.064 (J) 

P-1 E 04PU-96.() 112 PU.()()20 c2b Overbark 0-12 1.9 0.16 (J) 0.88(J) 0.66 (U)J 0.18 (J) 1.2 

P·1 E 04PU-96.0113 PU.()()20 c2b Overbank 25-30 1.2 0.11 (J) 0.22 (J) 0.038 (J) 0.099 (J) 0.87 

P-1 E 04PU-96.0114 PU.()()22 f1 Overbank 0-2 <0.34 (U) <0.34 (U) <0.34 (U) <0.34 (U} <0.34 (U} <0.34 (U) 

P-4W 04PU-96.()()30 PU.()OJ7 c5 Overbank 0-1.5 0.056 (J) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) 

P-4W 04PU-96.()()31 PU.()OJ8 f1 Overbank 0-2.5 <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 u 
P-4W 04PU-96.()032 PU.()()39 c5 ChaMel 0-3 1.2n 0.294 (J) 0.455 0.167 (J) 0.374 1.505 

P-4W 04P.U-96.()033 PU-()040 c6 Overbank 0-2.5 <0.337 (U) <0.337 (U) <0.337 (U) <0.337 (U) <0.337 (U) <0.337 (U) 

P-4E 04PU·96.()()25 PU.()OJ2 c3 Overbank 28-34 <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) 

P-4E 04PU·96.()()26 PU-0033 c3 Channel 10-14 <0.332 (U) <0.332 (U) <0.332 (U) <0.332 (U) <0.332 (U) <0.332 (U) 

P-4E 04PU-96.()()27 PU..()()34 c1b Channel 0-2.5 <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) 

P-4E 04PU-96.()()28 PU..Q035 c3 ChaMSI 0-2 <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) 

P-4E 04PU·96-0029 PU.()()36 f1 Overbank 0-2 0.059 (J) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) 

a. m(JI1<g 
b. J = The analyte was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

c. U = The analyte was analyzed for but not detected. Reported value Is the sample-speclftc estimated quanlltatlon Hmlt or detection limit. 

d. NA = not anaiY.Zed 
--

~ 
;; 
i 

0.39 

0.16 (J) 

1.2 

NAd 

2.2 

0.94 

<0.34 (U) 

0.051 (J) 

<0.331 (U) 

1.055 

<0.337 (U) 

<0.344 (U) 

<0.332 (U) 

<0.329 (U) 

<0.333 (U) 

0.053 (J) 
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TABLE 04-4 (continued) 

ANALYTICAL RESULTS FOR ORGANIC COPCs IN SVOC SUITE IN PUEBLO CANYON• 

Part2 

m 
u;· 0 
-;;; 0 g 

C') m .. ~· 
(f) ::;. ::r 
c (f) r- .. (f) .. '< 0 0 0 N 

1:1" m 0 0 ...,.,. 
~0 

::r :r m n -;-
_n C:3 ma. N ;;r 

;; -3 !:!. 3' 
_.,. 

0 "' a- -< ~ ::.-... 0-o O!!!. :I 0 :::1-o ;:;· 
~ m Ul -n liJ" c;· :::;: ... : ... ..:...:r N n ii" -o :P 0 

.. :::r ;a. :r :I ;:r a ::0 i n n .. ::;. :r a: ;;r "' ::;. 
~ 

m 
n 

m "' ;;r :I 

• • 
P-1 W 04PU-96..()108 PU-0016 c2 Overbank 0-8 0.042 (J)b 2.8 0.052 (J) 0.26 (J) <0.34 (U)c <0.34 (U) 

P-1 AC 04PU-96..()109 PU-0017 c1 Channel o-3 0.75 (J) <0.27 (U) <0.33 (U) 0.098 (J) <0.33 (U) <0.33(U) 

P-1 E 04PU-96..()110 PU-0018 c2 Overbank o-3 0.2 (J) <0.61 (U) 0.14 (J) 0.62 (J) <0.66 (U) <0.66 (U) 

P-1 E 04PU-96..()111 PU-0019 c1 Channel o-3 0.088 (J) <0.2 u <0.33 (U) 0.056 (J) <0.33 (U) <0.33 (U) 

P-1 E 04PU-96..()112 PU-0020 c2b Overbank 0-12 0.22 (J) <0.46 (U) 0.18 (J) 1.2 0.66 (J) 0.28 (J) 

P-1 E 04PU-96..()113 PU-0020 c2b Overbank 25-30 <3.3(U) <0.3 (U) 0.14 (J) 0.55 <0.33 (U) 0.069 (J) 

P-1 E 04PU-96..()114 PU-0022 11 Overbank 0-2 0.24 (J) <0.07 (U) <0.34 (U) <0.34 u <0.34 (U) <0.34 (U) 

P-4W 04PU-96-0030 PU-0037 c5 Overbank 0-1.5 <0.833 (U) <0.344 (U) NAd <0.344 (U) <0.344 (U) <0.344 {U) 

P-4W 04PU-96-0031 PU-0038 11 Overbank 0-2.5 . <0.803 (U) <0.331 (U) NA <0.331 {U) 0.094 (J) <0.331 (U) 

P-4W 04PU-96-0032 PU-0039 c5 Channel 0-3 <0.795 (U) <0.328 (U) NA 0.6 <0.328 (U) <0.328 (U) 

P-4W 04PU-96-0033 PU..()040 c6 Overbank 0-2.5 <0.816 (U) <0.337 (U) NA <0.337 (U) <0.337 (U) <0.337 (U) 

P-4E 04PU-96-0025 PU-0032 c3 Overbank 28-34 <0.833 (U) <0.344 {U) NA <0.344 (U) <0.344 (U) <0.344 (U) 

P-4E 04PU-96-0026 PU-0033 c3 Channel 10-14 <0.805 (U) <0.332 (U) NA <0.332 (U) <0.332 (U) <0.332 (U) 

P-4E 04PU-96-0027 PU-0034 c1b Channel 0-2.5 <0.797 (U) <0.329 u NA <0.329 u <0.329 (U) <0.329 (U) 

P-4E 04PU-96-0028 PU-0035 c3 Channel 0-2 <0.808(U) <0.333(U) NA <0.333 (U) <0.333 u <0.333 (U) 

P-4E 04PU-96-0029 PU-0036 11 Overbank 0-2 <0.803 (U) <0.331 (U) NA 0.034 (J) <0.331 (U) <0.331 {U) 

a. mglkg 
b. J = The analyte was positively ldentlfted, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

c. u = The analyte was analyzed for but not detected. Reported value Is the sample-speclftc estimated quantltaUon limit or detection llmll. 

d. NA = not analyzed 
-. 
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::r 
N 
0 c 
iii 
:I 
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<0.34 (U) 

<0.33 (U) 

0.096 (J) 

<0.33 (U) 

0.097 (J) 

0.064 (J) 

<0.34 (U) 

<0.344 (U) 

<0.331 (U) 

0.18 (J} 
I <0.337 (U) 

<0.344 (U) I 

<0.332 {U) 

<0.329 (U) 

<0.333 (U)I 
<0.331 (U) 
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TABLE 04-4 

ANAL YTICAL RESULTS FOR ORGANIC COPCs IN SVOC SUITE IN PUEBLO CANYON" 
----

Part 1 

m m m ,.. m 111 111 111 
C) l» n ~ m ~ :::1 ;:: 

~ U'l r- Ill f!"' ~ Ill }» N ~ 0 ::: .2_ 
0" m 0 0 "'Y1"' o :J & ;:t DJ N tT - :a-
.... -3 -~ C:3 ~ ~ -:=:,. I» "n ::r lit ..2.. "::::;; ~ "3i g: o-a a ~ ~ Q -~ ~ ? -a -g. ~ ; ::~ ~ c :r c 
n ;;- o -a Ira -:F - :7 n :7 -,:, o ..:=: o 
::T ~ ~ a ii -::.. ; ;;; ~ ;;; "'li: ;;; 

., ~ 111 • n ,. :I -< :I 

• i ~ i ~ ,.. i" 
• ~ i i 

~p=-.:-:1 w:::---t-04=-=Pu~-9-=-=6~-0--:-1 o-=8-+-::P-:-:U-::-00-1-6-t--c2-+-::0v-e-:-rb-an--k-+-0-8--+-0.05-5 -(J)-:-b +<0-.-34-(U_)_c -+--0-.1-(J-) -+-0-.2 Wl 0.21 (J) 0.32(~-0:076-(J) 0.15 (J) 

P·1AC 04PU-96-0109 PU-0017 c1 Channel Q-.3 <0.33(U) <0.33(U) 0.039(J) 0.079(J) 0.11(J) - 0.15(J) <0.33(U) 0.059(J) -

P-1 E 04PU-96-0110 PU-0018 c2 Overbank Q-.3 0.17 (J) <0.66 (U) 0.3 (J) 0.55 (J) 0.67 0.86 0.25 (J) 0.43 (J) 

P-1 E 04PU-96-0111 PU-0019 c1 Channel Q-.3 <0.33 (U) <0.33 (U) <0.33 (U) <0.33 (U) 0.052 (J) 0.07 (J) <0.33 (U) <0.33 (U) 

P-1 E 04PU-96-0112 PU-0020 c2b Overbank 0-12 <0.17 (U) 0.44 (J) 0.28 (J) 1 1.7 (J) 2.5 (J) 0.86 (J) 0.95 (J) 

P-1E 04PU-96-0113 PU-0020 c2b Overbank 25-30 0.13(J) <0.33(U) 0.23(J) 0.5 0.54 0.76 0.19(J) 0.34 1 

P-1 E 04PU-96-0 114 PU-0022 11 Overban~ 0-2 <0.34 (U) <0.34 (U) <0.34 (U) <0.34 (U) <0.34 (U) <0.34 (U) <0.34 (U) <0.34 (U) 

P-4 W 04PU-96-0030 PU-0037 c5 Overbank 0-1.5 <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) 0.05 (J) <0.344 (U) <0.344 (U) 

P-4 W 04PU-96-0031 PU-0038 f1 Overbank 0-2.5 <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) 

P-4W 04PU-96-0032 PU-0039 c5 Channel Q-.3 0.219(J) <0.328(U) 0.369 0.609 0.675 0.91 0.473 0.114(J) 

f-P-·4_W_+_04_PU_-_96_-00_3_3-+_P_U_-00_4_0+_c6_+-0v_e_rb_an_k-+ __ 0-_2_.5--t-<0-._33_7 .:....(U.:....) -t-<0_._33_7...:...(U...:...) +<0_.33_7....:.(U....:.)-+-_<0_.3_37_..:(_..:U)-I-_<0_.33_7 .:....(U.:....) -t-<_0_.33_7..:..(U_:_)-+-_<0_.3_37~(:_U:_) -t-<0_._33_7...c.(U--'-)-i 
P·4E 04PU-96-0025 PU-0032 c3 Overbank 28-34 <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) <0.344 (U) 

P-4E 04PU-96-0026 PU-0033 c3 Channel 10-14 <0.332 (U) <0.332 (U) <0.332 (U) <0.332 (U) <0.332 (U) &332 (U) <0.332 (U) <0.332 (U) " 

P-4E 04PU-96-0027 PU-0034 c1b ChaMel 0-2.5 <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) <0.329 (U) 

P-4E 04PU·96-0028 PU-0035 c3 Channel 0-2 <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) <0.333 (U) i 

P-4E 04PU-96-0029 PU-0036 f1 Overbank 0-2 <0.331 (U) <0.331 (U) <0.331 (U) 0.035 (J) <0.331 (U) <0.331 (U) <0.331 (U) <0.331 (U) 
1 
I 

a. mglkg 

b. J = The analyle was positively Identified, and the associated numerical value Is estimated to be more uncertain than would normally be expected for that analysis. 

c. U = The analyte was analyzed for but not detected. Reported value Is the sample-specific estimated quantltaUon limit or detection Hmlt. 
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TABLE D4-3 

ANALYTICAL RESUL IS FOR ORGANIC COPCa IN PESTICIDE AND PCB SUITE IN PUEBLO CANYON• 

Ut 
C) 

;'~ 
.,. .,. Q ~ .... "' 0 0 c Ut 0 0 -:r .,. h (') ... ... -g C:3 n n '(" :::r :::r 

ii a~ i( .l] a: ! 0 0 ct. •-a m 0 0 
3- :J: g. ... g ~ n a. a. 

if » .., ... ... 
~ "' i i 0 

P-1 W 04PU-96-01 08 PU-0016 c2 Overbank 0-8 <0.000682 (U)~ <0.0136 (U) 0.0739 <0.000682 (U) 0.0033 <0.000682 (U) 
P-1 AC 04PU-96-01 09 PU-0017 c1 Channel (h3 <0.00067 (U) <0.0134 (U) <0.0134 (U) <0.00067 (U) 0.00125 0.00211 
P-1 E 04PU-96-011 0 PU-0018 C2 Overbank (h3 0.00211 <0.0134 (U) 0.0265 <0.000672 (U) 0.002 <0.000672 (U) 
P-1 E 04PU-96-0111 PU-0019 c1 Channel (h3 <0.00067 (U) <0.0134 (U) <0.0134 (U) <0.00067 (U) <0.00067 (U) <0.00067 (U) 
P-1 E 04PU-96-0112 PU-0020 c2b Overbank 0-12 <0.00067 (U) <0.0134 (U) 0.0855 0.00197 0.00497 <0.00067 (U) 
P-1 E 04PU-96-0113 PU-0020 c2b Overbank 25-30 0.00194 0.238 0.117 <0.000673 (U) <0.000673 (U) <0.000673 (U) 
P-1 E 04PU-96-0114 PU-0022 11 Overbank 0-2 0.00171 <0.0137 (U) <0.0137 (U) <0.000687 (U) <0.000687 (U) <0.000687 (U) 
P-2W 04PU-97-0214 PU-0126 11 Overbank (h3 <0.0019 (U) <0.039 (U) <0.039 (U) <0.0019 (U) <0.0019 (U) <0.0019 (U) 
P-2W 04PU-97-0213 PU-0129 c1b Channel 0-2 <0.0017 (U) <0.035 (U) <0.035 (U) <0.0017 (U) <0.0017 (U) <0.0017 (U) 
P-2W 04PU-97-0212 PU-0130 c2 Overbank 16.5-19.5 <0.0018 (U) <0.037 (U) 0.055 <0.0018 (UJ <0.0018 (U) <0.0018 (U) 
P-2W 04PU-97-0209 PU-0158 c2 Overbank 0-9 <0.002 (U) <0.04 (U) 0.046 <0.002 (U) <0.002 (U) <0.002 (U) 
P-2W 04PU-97-0210 PU-0158 c2 Overbank 11-17 <0.0019 (U) <0.038 (U) <0.038 (U) <0.0019 (U) <0.0019 (U) <0.0019 (U) 
P-2W 04PU-97-0211 PU-0158 c2 Channel 18.5-20.5 <0.0018 (U) <0.036 (U) <0.036 (U) <0.0018 (U) <0.0018 (U) <0.0018 (U) 
P-3W 04PU-97-0250 PU-0141 c4? Overbank 1--4.5 <0.0021 (U) <0.043 (U) <0.043 (U) <0.0021 (U) <0.0021 (U) <0.0021 (U) 

(11?) 

P-3W 04PU-97-0248 PU-0142 c3 Overbank 3.5-12 <0.0019 (U) <0.037 (U) <0.037 (U) <0.0019 (U) <0.0019 (U) <0.0019 (U) 

P-3W 04PU-97-0249 PU-0142 c3 Overbank 3.5-12 .<0.0019 (U) <0.038 (U) 0.041 <0.0019 (U) <0.0019 (U) <0.0019 (U) 

P-3W 04PU-97 -0251 PU-0142 c3 Overbank <h3.5 <0.0023 (U) <0.046 (U) <0.046 (U) <0.0023 (U) <0.0023 (U) <0.0023 (U) 

P-3W 04PU-97-0246 PU-0144 c2 Channel 0-14 <0.0019 (U) <0.037 (U) <0.037 (U) <0.0019 (U) <0.0019 (U) <0.0019 (U) 

P-3W 04PU-97-0247 PU-0144 c2 Overbank 14-19.5 <0.002 (U) <0.04 (U) <0.04 (U) <0.002 (U) <0.002 (U) <0.002 (U) 

P-3W 04PU-97-0244 PU-0157 c1 Channel 0-19.5 <0.0018 (U) <0.036 (U) <0.036 (U) <0.0018 (U) <0.0018 (U) <0.0018 (U) 

P-3W 04PU-97-0245 PU-0157 c1 Channel 0-19.5 <0.0018 (U) <0.036 (U) <0.036 (U) <0.0018 (U) <0.0018 (U) <0.0018 !Ul 

P-4W 04PU-96-0030 PU-0037 c5 Overbank 0-1.5 <0.0016 (U) <0.031 (U} <0.031 (U)_ <0.0016 (U) <0.0016 (U) <0.0016 (U) 

P-4W 04PU-96-0031 PU-0038 11 Overbank 0-2.5 <0.0015 (U) <0.03 (U) <0.03 (U) <0.0015 (U) <0.0015 (U) <0.0015 (U) 

P-4W 04PU-96-0032 PU-0039 c5 Channel 0-3 <0.0015 (Ul <0.03 (U) <0.03 (U) <0.0015 (U) <0.0015 (U) <0.0015 (U) 

P-4W 04PU-96-0033 PU-0040 c6 Overbank 0-2.5 <0.0015 (U) <0.03 (U) <0.03 (U) <0.0015 (U) <0.0015 (U) <0.0015 (U) 

P-4E 04PU-96-0025 PU-0032 c3 Overbank 28-34 <0.0017 (U) <0.033 (U) <0.033 (U) <0.0017 (U) <0.0017 (U) <0.0017 (U) 

P-4E 04PU-96-0026 PU-0033 c3 Channel 10-14 <0.0015 (U} <0.029 (U) <0.029 (U) <0.0015 (U) <0.0015 (U) <0.0015 (U) 

P-4E 04PU-96-0027 PU-0034 c1b Channel 0-2.5 <0.0015 (U) <0.029 (u) <0.029 (U) <0.0015 (U) <0.0015 (U) <0.0015 (U) 

P-4E 04PU-96-0028 PU-0035 c3 Channel 0-2 <0.0015 (U) <0.029 (U) <0.029 (U) <0.0015 (U) <0.0015 (U) <0.0015 (U) 

P-4E 04PU-96-0029 PU-()()36 f1 OVerbank 0-2 <0.oo16(U) <0.032 (iJ) <0.032 (U) <0.0016 (U) <0.0016 {U} <0.0016 (U) 

a. mglkg 
b. U • The analyte was analyzed for but not detected. Reported value Is lhe ...-specific estimated quantltallon 1m1t or detecllon limit. 
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TABLE 04-2 (continued) 

ANAL VTICAL RESULTS FOR RADIONUCLIDE COPCs IN PUEBLO CANVONa.b 

Sample Location Geomorphic Sediment Depth Amerlclum-241 Amerlclum-241 
Sub reach ID ID Unit Facies (in.) (alpha-spec:) (gamma-spec) Cesium-137 Slronlium-90 

P-3W 04PU-97-0250 PU-0141 c4? (f1 ?) Overbank 1-4.5 NA" 0.972 (U)d 0.68 NA 
P·3W 04PU-97·0248 PU-0142 c3 Overbank 3.5-12 NA 0.295 0.3374 NA 
P-3W 04PU-97 -0249 PU-D142 c3 Overbank 3.5-12 NA 0.383 (U) 0.352 NA 
P-3W 04PU-97-0251 PU-0142 c3 Overbank 0-3.5 NA -0.069 (U) 0.1922 (U) NA 
P-3W 04PU-97-0267 PU-D142 c3 Channel 19.5-35 NA 0.211 (U) 0 (U) NA 

-
P-3W 04PU·97·0246 PU-0144 c2 Channel 0-14 NA ·0.017 (U) 0.0253 (U) NA 
P-3W 04PU·97 -024 7 PU-D144 c2 Overbank 14-19.5 NA 0.023 (U) 0.1834 (U) NA 
P-3W 04PU·97-0244 PU-D157 c1 Channel 0-19.5 NA 0.021 (U) 0.0231 (U) NA 
P·3W 04PU-97-0245 PU-0157 c1 Channel 0-19.5 NA ·0.019 (U) 0.0211 (U) NA 
P-3W 04PU-97-0266 PU-D168 f1 Overbank 0-2 NA 0.452 (U) 0.2393 NA 
P-4W 04PU-96-0030 PU-0037 c5 Overbank 0-1.5 0.376 0.19 0.57 0.1 (U) 

P-4W 04PU-96-0031 PU-0038 f1 Overbank 0-2.5 0.11 0.17 0.08 0.5 (U) 
-

P-4W 04PU·96·0032 PU-D039 c5 Channel 0-3 0.094 0.11 0.34 -0.1 (U) 

P-4W 04PU·96-0033 PU-0040 c6 Overbank 0-2.5 0.714 0.93 0.89 0.4 (U) 

P-4W 04PU-97·0005 PU-D045 c6 Overbank 0-8 0.92 (J)• 0.33 (J) 0.31 NA 

P-4W 04PU·97-0269 PU-0093 c6 Overbank 6-10 NA 2.on ·0.1207 (U) NA 

P-4E 04PU·96-0025 PU-0032 c3 Overbank 26-34 0.086 0.19 0.08 0.3 (U) 

P-4E 04PU·96·0026 PU-D033 c3 Channel 10-14 0.055 (U) 0.14 0.08 0 (U) 

P-4E 04PU-96-0027 PU-0034 c1b Channel 0-2.5 0.047 0.11 0.08 0.4 (U) 

P-4E 04PU-96-0028 PU-D035 c3 Channel 0-2 0.064 0.13 0.07 -0.2 (U) 

P·4E 04PU-96-0029 PU.0036 f1 Overbank 0-2 0.418 0.19 0.79 -0.2 (U) 

a. Results for ptutonlum-238 and plutonium-239,240 are shown In Tables 3.3-1, 3.3-4, 3.3-7, and 3.3-10. 

b. pCVg 

c. NA = not analyzed 
d. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quanUtatlon limit or detection limit. 

e. J = The analyte was positively ldenUIIed, and the associated numerical value is estlmated to be more uncertain than would normally be expected lor that analysis. 
- ---
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TABLE 04-2 

ANAL VTICAL RESULTS FOR RADIONUCLIDE COPCs IN PUEBLO CANVON•·b 

Sample Location Geomorphic Sediment Depth Americlum-241 Americium-241 
Subreach ID ID Unit Facies pn.) (alpha-spec) (gamma-spec) Ceslum-137 
P-1 W 04 PU-96-0 123 PU-0016 C2 Overbank ()-8 0.016 0.35 (U)" 0.13 (U) 
P-1 W 04PU-97-0081 PU-0118 c2 Overbank o-8.5 NA• 0.133 (U) 0.246 
P-1 W 04PU-97-0082 PU-0118 c2 Overbank 8.5-14 NA 0.364 (U) 0.455 
P-1 W 04PU-97-0083 PU-0118 c2 Overbank 8.5-14 NA 0.034 (U) 0.551 
P-1 AC 04PU-96-0124 PU-0017 c1 Channel 0-3 0.64 0.69 0.14 (U) 
P-1 AC 04PU-97-0079 PU-0119 f1 Overbank 0-3 NA 0.433 0.556 
P-1 AC 04PU-97-0084 PU-0119 f1 Overbank 6.5-11 NA 0.012 (U) 0.037 (U) 
P-1E 04PU-96-0125 PU-0018 c2 Overbank 0-3 0.828 0.97 0.34 
P-1E 04PU-96-0126 PU-0019 c1 Channel 0-3 0.209 0.34 0.13 (U) 
P-1E 04PU-96-0127 PU-0020 c2b Overbank 0-12 0.745 0.79 0.57 
P-1E 04PU-96-0128 PU-0020 c2b Overbank 25-30 10.671 11.48 0.37 (U) 

P-1E 04PU-96-0129 PU-0022 f1 Overbank 0-2 0.115 0.33 (U) 1.53 

P-1E 04PU-97-0076 PU-0106 c2b Overbank 21.5-26.5 NA 4.57 0.545 

P-1E 04PU-97-00n PU-0106 c2b Overbank 26.5-31.5 NA 1.37 0.172 

P-1E 04PU-97-0080 PU-0106 c2b Overbank 31.5-34.5 NA 0.672 0.001 (U) 

P-2W 04PU-97-0214 PU-0126 f1 Overbank 0-3 NA 0.129 (U) 0.2039 (U) 

P-2W 04PU-97-0213 PU-0129 c1b Channel 0-2 NA -0.018 (U) 0.0151 (U) 

P-2W 04PU-97-0212 PU-0130 c2 Overbank 16.5-19.5 NA 1.199 0.3293 (U) 

P-2W 04PU-97-0209 PU-0158 c2 Overbank 0-9 NA 0.274 (U) 0.2543 

P-2W 04PU-97-0210 PU-0158 c2 Overbank 11-17 NA -0.115 (U) 0.0887 (U) 

P-2W 04PU-97-0211 PU-0158 c2 Channel 18.5-20.5 NA 0.152 (U) 0.0711 (U) 

P-2W 04PU-97-0241 PU-0159 11 Overbank 0-8.5 NA 0.382 (U) 0.3335 

P-2W 04PU-97-0242 PU-0161 f1 Overbank 0-6 NA 1.291 (U) 0.5612 

a. Results for plutonlum-238 and plutonlum-239,240 are shown In Tables 3.3-1, 3.3--4, 3.3-7, and 3.3-10. 

b. pCI/g 

c. U = The analyte was analyZed for but not detected. Reported value Is the sample-specific estimated quantltaUon lmlt or detection lmlt. 

d. J+ = The analyte was poslltvely Identified, and lhe reported value Is en estimate and lkely biased high. 

e. NA = not analyZed 
-

Strontlum-90 

0.83 (U) 

NA 

NA 

NA 

0.55 (U) 

NA 

NA 

0.36 (U) 

1.03 
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0.95 

1.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE 04-1 (continued) 

ANALYTICAL RESUL IS FOR INORGANIC COPCs IN PUEBLO CANYON 8 

en Cl 
en ,... 3 ;;ra )> 0 

I !C c 0 

~~ ~ 
... 0 !!! 17 "' a&. C3 0. 0 ,... ... 

i 6~ ~0 II 3 "0 I ~ i ~- •-a 0 c 1 0. c ... ... ~ -< ::r ::r '< 3 3 n 
-- - ----

P-3W 04PU-97-0248 PU-0142 c3 Overbank 3.5-12 <0.56 (UJ)b <0.56 (U)" 10.7 13.5 <0.11 (U) 0.69 <1.1 (U) 

P-3W 04PU-97-0249 PU-0142 c3 Overbank 3.5-12 <0.57 (UJ) <0.57 (U) 7.6 11.8 <0.11 (U) <0.57 (U) <1.1 (U) 

P-3W 04PU-97 -0251 PU-0142 c3 Overbank Q-3.5 <0.69 (UJ) <0.69 (U) 5.2 14.2 <0.14 (U) <0.69 (U) <1.4 (U) 

P-3W 04PU-97-0267 PU-0142 c3 Channel 19.5-35 <0.5 (UJ) <0.5 (U) 2 3.7 <0.1 (U) <0.5 (U) <1 (U) 

P-3W 04PU-97-0246 PU-0144 c2 Channel Q-14 <0.56 (UJ) <0.56 (U) 7.6 6.1 <0.11 (U) <0.56 (U) <1.1 (U) 

P-3W 04PU-97-0247 PU-0144 c2 Overbank 14-19.5 <0.6 (UJ) <0.6 (U) 20.5 10.8 <0.12 (U) <0.6 (U) <1.2 (U) 

P-3W 04PU-97-0244 PU-0157 c1 Channel Q-19.5 <0.54 (UJ) <0.54 (U) 9.4 5 <0.11 (U) 0.55 <1.1 (U) 
------

P-3W 04PU-97-0245 PU-0157 c1 Channel Q-19.5 <0.54 (UJ) <0.54 (U) 9.2 4.9 <0.11 (U) 0.65 <1.1 (U) 

P-3W 04PU-97-0266 PU-0168 11 Overbank Q-2 <0.5 (UJ) <0.5 (U) 8.8 12.5 (J)d <0.1 (U) <0.5 (U) <1 (U) 

P-4W 04PU-96-0030 PU-0037 c5 Overbank Q-1.5 (R)" 0.26 (J) 12.8 30.5 0.05 <0.2 (UJ) 0.38 (J) 

P-4W 04PU-96-0031 PU-0038 11 Overbank Q-2.5 (R) <0.2 (U) 3 8.5 <0.02 (U) <0.2 (UJ) 0.13 (J) 

P-4W 04PU-96-0032 PU-0039 c5 Channel Q-3 (R) <0.2 (U) 1.5 (J) 7.1 <0.02 (U) <0.2 (UJ) <0.1 (U) 

P-4W 04PU-96-0033 PU-0040 c6 Overbank Q-2.5 (R) 0.52 (J) 9 23.5 0.11 <0.2 (UJ) 1 

P-4W 04PU-97-0005 PU-0045 c6 Overbank o-a <4.4 (U) <0.44 (U) 11.1 8.83 <0.048 (U) <0.232 (U) <0.44 (U) 

P-4W 04PU-97-0269 PU-0093 c6 Overbank 6-10 <0.5 (UJ) <0.5(U) 6.1 10.7 (J) <0.1 (U) <0.5 (U) <1 (U) 

P-4E 04PU-96-0025 PU-0032 c3 Overbank 28-34 (R) <0.2 (U) 4.9 11.2 0.02 <0.2 (UJ) 0.22 (J) 

P-4E 04PU-96-0026 PU-0033 c3 Channel 1Q-14 (R) <0.2 (U) 1 (J) 9.9 <0.02 (U) <0.2 (UJ) <0.1 (U) 

P-4E 04PU-96-0027 PU-0034 c1b Channel Q-2.5 (R) <0.2 (U) 1.1 (J) 5.6 <0.02 (U) <0.2 (UJ) <0.1 (U) 

P-4E 04PU-96-0028 PU-0035 c3 Channel Q-2 (R) <0.2 (U) 1.4 (J) 5.9 <0.02 (U) <0.2 (UJ) 0.14 (J) 

P-4E 04PU-96-0029 PU-0036 11 Overbank 0-2 (R) 0.41 (J) 6.5 19.4 0.05 <0.2 (UJ) 0.42 (J) 
. ----

a. mglkg 

b. UJ "' The analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific quantitation limit or deWclion limit. 

c. U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation Umit or detection limit. 

d. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would nonnally be expected for that analysis. 

e. R =The sample results are rejected because of serious deficiencies in the ability to analyze the sample and meet quality control critelia; presence or absence cannot be verified. 
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TABLE 04-1 

ANAL VII CAL RESUL IS FOR INORGANIC COPCs IN PUEBLO CANYON• 

(/1 
Gl 

g> 
,... 3 ~~ 

,. 
&> f w c 0 

~~ i 0 
17 ei C:3 a. 0 1: ! ii -3 ::lo i·J 3 "t:l n c-.:~ g l'SiJ 0 5 1 a. c c:· n • ~ ':7 ':7 -i 3 ... 

P-t W 04PU-96-0t23 PU-00t6 c2 OVerbank o-a <4.9 (UJ)b 0.28 (J)C 9.t 49.6 O.t7 <0.7t (U)• 

P-t W 04PU-97-00Bt PU-OttB c2 OVerbank o-a.s <0.72 (UJ) 0.22 (J) 8.7 24.9 0.32 <0.58 (U) 

P-t W 04PU-97 -0082 PU-OttB c2 OVerbank B.5-t4 <0.78 (UJ) 0.54 (J) t9.9 46.9 0.49 <0.62 (U) 

P-1 W 04PU-97-00B3 PU-0118 c2 OVerbank 8.5-14 <0.78 (UJ) 0.49 (J) 19.4 42.8 0.47 <0.62 (U) 

P-t AC 04PU-96-0124 PU-0017 ct Channel Q-3 <4.9 (UJ) 0.25 (J) 4.3 54.9 0.07 0.4t (J) 

P-1 AC 04PU-97-0079 PU-0119 It Overbank Q-3 <0.74 (UJ) 0.2 (J) 6.7 24.9 0.06 (J) <0.59 (U) 

P-1 AC 04PU-97-00B4 PU-0119 11 Overbank 6.5-11 <0.72 (UJ) <0.09 (U) 3.7 (J) 8.5 <0.02 (U) <0.58 (U) 

P-1E 04PU-96-0125 PU-0018 c2 OVerbank Q-3 <4.9 (UJ) 0.31 (J) 6.2 47 0.09 0.62 

P-1E 04PU-96-0 t26 PU-0019 ct Channel Q-3 <4.9 (UJ) 0.21 (J) 2.7 29.6 0.06 0.3 (J) 

P-1E 04PU-96-0127 PU-0020 c2b OVerbank Q-12 <4.9 (UJ) 0.6 (J) 13.6 77.3 0.65 <0.62 (U) 

P-1E 04PU-96-0128 PU-0020 c2b OVerbank 25-30 <4.9 (UJ) 0.92 (J) 15.1 50.7 0.49 <0.81 (U) 

P-tE 04PU-96-0129 PU-0022 It OVerbank Q-2 <4.9 (UJ) 0.35 (J) 5.8 22.5 0.07 <t.t (U) 

P-tE 04PU-97 -0076 PU-0106 c2b OVerbank 2t.5-26.5 <0.77 (UJ) 0.56 (J) t0.6 35.4 0.2t <0.6t (U) 

P-1E 04PU-97-0077 PU-Ot06 c2b Overbank 26.5-31.5 <0.77 (UJ) 0.24 (J) 9.5 22 O.t2 <0.6t (U) 

P-tE 04PU-97-0080 PU-Ot06 c2b OVerbank 3t.5-34.5 <0.91 (UJ) 0.17 (J) 7.3 tS.t O.t5 <0.72 (U) 

P-2W 04PU-97-02t4 PU-0126 It Overbank Q-3 <0.58 (UJ) <0.58 (U) 8.8 17.9 <0.t2 (U) 0.62 

P-2W 04PU-97-02t3 PU-Ot29 c1b Channel Q-2 <0.52 (UJ) <0.52 (U) 4.5 6.4 <O.t (U) 0.66 

P-2W 04PU-97-02t2 PU-Ot30 c2 OVerbank t6.5-19.5 <0.55 (UJ) <0.55 (U) 3t.5 27.7 O.t5 0.96 

P-2W 04PU-97-0209 PU-Ot58 c2 OVerbank Q-9 <0.6 (UJ) <0.6 (U) 9.7 18.4 <0.t2 (U) 0.98 

P-2W 04PU-97-02t0 PU-0158 c2 Overbank 1t-17 <0.57 (UJ) <0.57 (U) 6.6 t2.2 <0.t1 (U) 0.85 

P-2W 04PU-97-0211 PU-Ot58 c2 Channel 18.5-20.5 <0.54 (UJ) <0.54 (U) 8.6 10.7 <0.11 (U) 0.56 

P-2W 04PU-97 -0241 PU-0159 11 Overbank Q-8.5 <0.5 (UJ) <0.5 (U) 3.9 12.8 (J) <0.1 (U) <0.5 (U) 

P-2W 04PU-97-0242 PU-0161 11 OVerbank Q-5 <0.5 (UJ) <0.5 (U) 8.2 24.4 (J) 0.15 0.5 

P-3W 04PU-97-0250 PU-0141 c4? (11 ?) OVerbank 1-4.5 <0.64 (UJ) <0.64 (U) 10.4 9.9 <0.13 (U) <0.64 (U) 

a. mglkg 

b. UJ = The analyte was analyzed lor but not detected. Reported value is an estimate of the sample-specific quantitation limit or detection timit. 

c. J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected lor that analysis . 

d. U = The analyte was analyzed lor but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 
- ------------ ---- -- ---------
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Analytical Suites and Results Appendix D 

0-4.0 ANALYTICAL RESULTS FOR PUEBLO CANYON COPCs 

Tables 04-1 through 04-4 present analytical results for the analytes identified as COPCs in the Pueblo 
Canyon reaches, except for the plutonium-238 and plutonium-239,240 analyses, which are presented in 
Section 3.3. The data qualifiers are discussed in Appendix C. 
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Appendix D Analytical Suites and Results 

TABLE 03-3 (continued) 

SUMMARY OF ORGANIC CHEMICAL ANALYSES FROM PUEBLO CANYON REACHES 

Nondetects Detects 

Tech Total Min Max Min Max 
Code Analyte I Count Count (mglkg) (mglkg) Count (mglkg) (mglkg) 

SEMI Hexachlorobenzene I 16 16 0.328 0.66 0 N/A* N/A 

SEMI Hexachlorobutadiene 16 16 0.328 0.66 0 N/A N/A 

SEMI Hexachlorocyclopentadiene 16 16 0.328 0.66 0 N/A N/A 

SEMI Hexachloroethane 16 16 0.328 0.66 0 N/A ! N/A 

SEMI lndeno(1,2,3-cd)pyrene 16 11 0.329 0.344 5 0.086 0.88 

SEMI lsophorone 16 16 0.328 0.66 0 N/A N/A 

SEMI 2-Methylnaphthalene 16 13 0.329 0.66 3 0.038 0.167 

SEMI 2-Methylphenol 16 16 0.328 0.66 0 N/A N/A 

SEMI 4-Methylphenol I 16 16 0.328 0.66 0 N/A N/A 

SEMI Naphthalene 16 11 0.329 0.344 5 0.035 0.374 

SEMI 2-Nitroaniline I 16 16 0.795 3.2 0 N/A N/A 
I SEMI 3-Nitroaniline 16 16 0.795 i 3.2 0 N/A N/A 

SEMI 4-Nitroaniline 16 16 0.6 1.2 I 0 N/A N/A 

SEMI Nitrobenzene 16 16 0.328 0.66 0 N/A N/A 

SEMI 2-Nitrophenol 16 16 0.328 0.66 0 N/A N/A 

SEMI 4-Nitrophenol 16 16 0.795 3.2 0 N/A N/A 

SEMI N-Nitroso-di-n-propylamine 16 16 0.328 0.66 0 N/A N/A 

SEMI N-Nitrosodimethylamine 16 16 0.328 0.66 0 N/A N/A 

SEMI N-Nitrosodiphenylamine 16 16 0.328 0.66 0 N/A N/A 

SEMI 2,2'-0xybis(1-chloropropane) 16 16 0.328 0.66 0 N/A N/A 

SEMI Pentachlorophenol 16 16 0.795 3.2 0 N/A N/A 

SEMI Phenanthrene 16 9 0.329 0.344 7 0.064 1.505 

SEMI Phenol 16 16 0.328 0.66 0 N/A N/A 

SEMI Pyrena 16 7 0.329 0.344 9 0.051 2.2 

SEMI 1,2,4-Trichlorobenzene 16 16 0.328 0.66 0 I N/A N/A 

SEMI 2,4,5-Trichlorophenol 16 16 0.795 3.2 0 N/A N/A 

SEMI 2,4,6-Trichlorophenol 16 16 0.328 0.66 0 N/A N/A 

TOC Carbon, total organic 7 0 N/A N/A 7 2150 38400 

•NJA =not applicable 

Pueblo Canyon Reach Report D-23 September 1998 



Analytical Suites and Results Appendix D 

TABLE 03-3 (continued) 

SUMMARY OF ORGANIC CHEMICAL ANALYSES FROM PUEBLO CANYON REACHES 

Nondetects Detects 

Tech Total Min Max I Min Max 
Code Analyte Count Count (mglkg) (mglkg) I Count (mglkg) (mglkg) 

SEMI Benzo(a}pyrene I 16 9 0.329 
I 0.344 ' 7 0.052 1.7 
I 

SEMI Benzo(b )fluoranthene ' 16 8 0.329 0.344 8 0.05 2.5 I 

SEMI Benzo(g,h,i)perylene 16 11 0.329 I 0.344 I 5 I 0.076 0.86 I I 
SEMI ' Benzo(k)fluoranthene 16 10 0.329 i 0.344 i 6 I 0.059 0.95 

SEMI Benzoic acid 16 10 0.795 3.3 i 6 I 0.042 ' 0.75 

SEMI Benzyl alcohol 16 16 0.328 2.6 0 N/A* NIA 
SEMI Bis(2-chloroethoxy)methane 16 16 0.328 0.66 0 NIA NIA 
SEMI Bis(2-chloroethyl)ether 16 16 0.328 0.66 0 N/A N/A 
SEMI Bis(2-ethylhexyl)phthalate 16 15 0.074 0.61 1 2.8 2.8 

SEMI 4-Bromophenyl-phenylether 16 16 0.328 0.66 0 I N/A NIA 
SEMI Butylbenzylphthalate 16 16 0.328 0.66 I D I N/A NIA 
SEMI Carbazole 7 3 0.33 0.34 4 I 0.052 0.18 

SEMI 4-Chloro-3-methylphenol 16 16 0.328 1.3 0 N/A N/A 
SEMI 4-Chloroani!ine 16 16 0.328 2.6 0 I N/A N/A 
SEMI 2-Chloronaphthalene 16 16 0.328 0.66 0 NIA NIA 
SEMI 2-Chlorophenol 16 16 0.328 0.66 0 N/A NIA 
SEMI 4-Chlorophenyl-phenyl ether 16 16 0.328 0.66 0 N/A NIA 
SEMI Chrysene 16 8 0.329 0.344 8 0.034 1.2 

SEMI Di-n-butylphthalate 16 16 0.328 0.66 0 N/A NIA 
SEMI Di-n-octylphthalate 16 15 0.328 0.66 1 0.094 0.094 

SEMI Dibenz(a,h)anthracene 16 14 0.328 0.66 2 0.069 0.28 

SEMI Dibenzofuran 16 12 0.329 0.344 4 0.064 0.18 

SEMI 1,2-Dichlorobenzene 16 16 0.328 0.66 0 N/A NIA 
SEMI 1 ,3-Dichlorobenzene I 16 16 0.328 0.66 0 N/A N/A 
SEMI 1.4-Dichlorobenzene 16 16 0.328 I 0.66 0 N/A N/A 
SEMI 3,3' -Dichlorobenzidine 16 16 0.328 1.3 0 N/A NIA 
SEMI 2,4-Dichlorophenol 16 16 0.328 0.66 0 N/A N/A 
SEMI Diethylphthalate 16 16 0.328 0.66 0 N/A N/A 
SEMI Dimethyl phthalate I 16 16 0.328 0.66 0 N/A N/A 
SEMI 2.4-Dimethylphenol 16 16 0.328 0.66 0 N/A N/A 
SEMI 4,6-Dinitro-2-methylphenol 16 16 0.795 3.2 0 N/A N/A 
SEMI 2,4-Dinitrophenol 16 16 0.795 3.2 0 N/A N/A 
SEMI 2.4-Dinitrotoluene 16 16 0.328 0.66 0 N/A N/A 
SEMI 2,6-Dinitrotoluene 16 16 0.328 0.66 0 N/A NIA 
SEMI Fluoranthene i 16 7 0.329 I 0.344 9 I 0.056 1.9 

SEMI Fluorene 16 11 0.329 0.344 5 0.046 0.294 

*NIA =not applicable 
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Appendix D Analytical Suites and Results 

TABLE 03-3 

SUMMARY OF ORGANIC CHEMICAL ANALYSES FROM PUEBLO CANYON REACHES 

Nondetects Detects 

Tech Total Min Max Min Max 
Code Analyte Count Count (mglkg) (mglkg) Count (mglkg) (mglkg) 

PESTPCB Aldrin 30 27 0.00067 0.0023 3 0.00171 0.00211 

PESTPCB Aroclor-1 016 30 30 0.0134 0.046 0 N/A" N/A 

PESTPCB Aroclor-1221 30 30 0.0134 0.091 0 N/A N/A 

PESTPCB Aroclor-1232 30 30 0.0134 0.046 0 N/A N/A 

PESTPCB Aroclor-1242 30 30 0.0134 I 0.046 0 N/A N/A I 

PESTPCB Aroclor-1248 30 30 0.0134 0.046 0 NIA NIA 

PESTPCB Aroclor-1 254 30 29 0.0134 0.046 1 0.238 0.238 

PESTPCB Aroclor-1260 30 23 0.0134 0.046 7 0.0265 0.117 

PESTPCB a-BHC 30 30 0.00067 0.0023 0 NIA NIA 

PEST PCB ~-BHC 30 30 0.00067 0.0023 0 N/A NIA 

PESTPCB 0-BHC 30 29 0.00067 0.0023 1 0.00197 0.00197 

PESTPCB )'"BHC 30 30 0.00067 0.0023 ' 0 N/A N/A 

PESTPCB Chlordane (technical grade) 7 7 0.00335 0.00343 0 NIA N/A 

PESTPCB a-Chlordane 30 26 0.00067 0.0023 4 0.00125 0.00497 

PESTPCB )'"Chlordane 30 29 0.00067 0.0023 1 0.00211 0.00211 

PESTPCB 4,4'-DDD 30 30 0.00067 0.0046 0 NIA NIA 

PESTPCB 4,4'-DDE 30 30 0.00067 0.0046 0 N/A NIA 

PESTPCB 4,4'-DDT 30 27 0.00067 0.0046 3 0.00409 0.00599 

PESTPCB Dieldrin 30 30 0.00067 0.0046 0 NIA NIA 

PESTPCB Endosulfan I 30 30 0.00067 0.0023 0 N/A NIA 

PESTPCB Endosulfan II 30 30 0.00067 0.0046 0 NIA NIA 

PESTPCB Endosulfan sulfate 30 30 0.00067 0.0046 0 N/A N/A 

PESTPCB Endrin 30 30 0.00067 0.0046 0 N/A N/A 

PESTPCB Endrin aldehyde 30 30 0.00067 0.0046 0 N/A N/A 

PESTPCB Endrin ketone 23 23 0.0029 0.0046 0 N/A N/A 

PESTPCB Heptachlor 30 30 0.00067 0.0023 0 N/A N/A 

PESTPCB Heptachlor epoxide 30 30 0.00067 0.0023 0 N/A NIA 

PESTPCB 4,4'-Methoxychlor 30 30 0.00067. 0.023 0 N/A NIA 

PESTPCB Toxaphene (technical grade) 30 30 0.067 0.23 0 N/A NIA 

SEMI Acenaphthene 16 12 0.17 0.344 4 0.055 0.219 

SEMI Acenaphthylene 16 15 0.328 0.66 1 0.44 0.44 

SEMI Aniline 16 16 0.328 0.66 0 NIA N/A 

SEMI Anthracene 16 10 0.329 0.344 6 0.039 0.369 

SEMI Azobenzene 16 16 0.328 0.66 0 N/A NIA 

SEMI Benz(a)anthracene 16 9 0.329 0.344 7 0.035 1 

•NJA =not applicable 
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Analytical Suites and Results Appendix D 

TABLE 03-2 (continued) 

SUMMARY OF RADIONUCLIDE ANALYSES FROM PUEBLO CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min Max Min 
I 

Max 
Code Name Count Count (pCVg) (pCVg) Count (pCVg) I (pCUg) 

GSCAN Strontium-85 I 36 36 -0.223 I 0.17 0 NIA* ! N/A ! 

GSCAN Thallium-208 36 3 0.09 0.2 33 I 0.1882 1.09 

GSCAN Thorium-227 j 36 35 -1.995 1.97 1 0.74 I 0.74 

GSCAN Thorium-234 36 36 -6.29 3.71 0 N/A I -N/A 

GSCAN Tin-113 36 36 -0.0717 0.13 0 I N/A I NIA 

GSCAN Uranium-235 36 31 -0.04 0.1747 5 0.1129 0.2683 

GSCAN Yttrium-88 36 35 -0.2283 0.0895 1 0.08 0.08 

GSCAN Zinc-65 36 36 -0.174 0.39 0 N/A NIA 

H3 Tritium 16 0 N/A N/A 16 0.73 59.21 

ISOPU Plutonium-238 289 190 -0.017 0.17 99 O.Q1 2.078 

ISOPU Plutonium-239,240 289 3 0.001 0.1 286 I 0.0055 ! 502.01 

ISOTH Thorium-228 16 0 N/A N/A 16 0.74 2.04 

ISOTH Thorium-230 16 0 N/A N/A 16 0.66 2.03 

ISOTH Thorium-232 16 0 NJA N/A 16 0.76 ' 2.01 I 

I SOU Uranium-234 16 0 NJA N/A 16 0.64 2.4 

I SOU Uranium-235 16 16 0.04 0.06 0 N/A N/A 

I SOU Uranium-238 16 0 N/A N/A 16 0.69 2.2 

SR90 Strontium-90 16 13 -0.2 0.83 3 0.95 1.4 

•NJA =not applicable 
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Appendix D Analvtical Suites and Results 

TABLE 03-2 

SUMMARY OF RADIONUCLIDE ANALYSES FROM PUEBLO CANYON REACHES 

Nondetects Detects 

Tech Analyte Total Min Max I Min Max 
Code Name Count Count (pCUg) (pCUg) Count (pCUg) (pCUg) 

AM241 Americium-241 17 1 I 0.055 0.055 16 0.016 10.671 

GROSSAB Gross alpha radiation 16 0 0 0 16 20.21 1652.17 

GROSSAB Gross beta radiation 16 0 0 0 16 15.23 42.64 

GSCAN Actinium-228 36 4 0.41 1.029 32 0.692 I 2.19 

GSCAN Americium-241 44 22 ·0.115 1.291 22 0.11 11.48 

GSCAN Annihilation radiation 36 34 ·0.1608 0.293 2 0.01 0.25 

GSCAN Barium-140 36 36 ·2.461 0.826 NtA• NIA NIA 

GSCAN Bismuth-211 36 28 0 1.22 8 0.268 3.29 

GSCAN Bismuth-212 36 35 ·1.32 4.55 1 1.12 1.12 

GSCAN Bismuth-214 36 8 0.23 0.51 28 0.34 2.053 

GSCAN Cadmium-1 09 36 32 ·0.737 3.751 4 1.772 6.85 

GSCAN Cerium-139 36 36 I ·0.0768 0.13 
' 

N/A NIA N/A 

GSCAN Cerium-144 44 44 ·2.48 1.26 N/A N/A NIA 

GSCAN Cesium-134 36 36 ·0.0796 0.15 N/A NIA N/A 

GSCAN Cesium-137 44 18 ·0.1207 0.37 26 0.07 1.53 

GSCAN Cobalt-57 44 44 ·0.0564 0.09 N/A NIA NIA 

GSCAN Cobalt-GO 44 44 ·0.03 0.17 NIA N/A NIA 

GSCAN Europium-152 44 43 ·0.276 0.58 1 0.267 0.267 

GSCAN lodine-129 21 21 ·0.11 0.277 NIA NIA NIA 

GSCAN Lanthanum-140 36 36 ·96.2 44.441 0 N/A NIA 

GSCAN Lead-210 17 17 1.08 2.43 0 NIA NIA 

GSCAN Lead-211 36 36 ·1.003 3.05 0 NIA NIA 

GSCAN Lead-212 36 0 NIA N/A 36 0.6038 2.67 

GSCAN Lead-214 36 4 0.24 0.35 32 0.4191 2.152 

GSCAN Manganese-54 36 34 ·0.035 0.2 2 0.0651 0.11 

GSCAN Mercury-203 36 36 ·0.1285 0.12 0 NIA NIA 

GSCAN Neptunium-237 44 44 ·0.967 1.559 0 N/A N/A 

GSCAN Potassium-40 44 1 4.93 4.93 43 19.292 31.37 

GSCAN Protactinium-231 36 35 ·0.64 4.15 1 2.591 2.591 

GSCAN Protactinium-233 36 36 ·0.1329 0.2461 0 N/A NIA 

GSCAN Protactinium-234M 36 36 -27.100 25.100 0 N/A NIA 

GSCAN Radium-223 36 36 ·2.187 1.74 0 N/A NIA 

GSCAN Radium-224 36 24 ·4.845 3.05 12 0.545 11.08 

GSCAN Radium-226 35 26 0.39 4.567 9 2.639 5.203 

GSCAN Radon-219 36 36 ·0.48 1.66 0 N/A N/A 

GSCAN Ruthenium-1 06 44 44 ·0.387 1.17 0 N/A NIA 

GSCAN Selenium-75 36 36 ·0.0989 0.28 0 N/A NIA 

GSCAN Sodium-22 44 44 ·0.1284 0.1318 0 N/A N/A 

•NJA =not applicable 
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Analytical Suites and Results Appendix D 

D-3.0 SUMMARY OF PUEBLO CANYON ANALYSES 

Tables 03-1 through 03-3 present summaries of the inorganic chemical, radionuclide, and organic 
chemical analyses for samples from the Pueblo Canyon reaches. These tables show the number of 
samples, detection frequency, and concentration range for each analyte. 

TABLE 03-1 

SUMMARY OF INORGANIC CHEMICAL ANALYSES FROM PUEBLO CANYON REACHES 

i ! Nondetects Detects I 
Analyte Total Min Max Min Max 
Name Count Count (mglkg) (mglkg) Count (mglkg) (mglkg) 

Aluminum 44 0 NfA• N/A 44 881 18400 

Antimony 44 44 0.5 4.9 0 N/A I N/A 

Arsenic I 44 22 1 3.7 22 o.n9 I 5.1 

Barium 44 D N/A N/A 44 I 14.9 i 163 ! 

Beryllium 44 9 0.5 0.57 35 0.16 1.7 

Boron 17 12 1.2 5.5 5 1.4 I 6.2 

Cadmium 44 27 0.09 0.69 17 0.17 ; 0.92 

Calcium 44 0 N/A N/A 44 327 4740 

Chromium, total 44 0 N/A N/A 44 1.1 14.5 

Cobalt 44 2 1 1.1 42 0.85 5.6 

Copper 44 0 N/A N/A 44 1 31.5 

Cyanide, total 16 8 0.15 0.15 8 0.23 1 

Iron 44 0 N/A N/A 44 3170 36600 

Lead 44 0 N/A N/A 44 3.7 77.3 

Magnesium 44 0 N/A N/A 44 220 I 3050 

Manganese 44 0 N/A I N/A 44 103 I 1030 
' 

Mercury I 44 24 0.02 I 0.14 20 I 0.02 0.65 ' 

Nickel 44 8 2 2.8 36 I 1 I 11 

Potassium 44 0 N/A N/A 44 238 i 3740 

Selen:um 44 31 0.2 1.1 13 0.3 0.98 

Silver 44 30 0.1 1.4 14 0.11 1.7 

Sodium 44 15 100 138 29 36.6 1440 

Thallium 44 43 0.18 2.2 1 6.7 6.7 

Titanium 17 0 N/A N/A 17 0.454 I 1840 

Uranium 16 0 N/A N/A 16 ! 0.26 3.1 

Uranium, total 17 1 2.2 2.2 16 2.1 I 6.5 

Vanadium 44 0 N/A I N/A 44 l 3.4 I 23.8 

Zinc i 44 0 N/A N/A I 44 15.8 i 222 

*NJA = not applicable 
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Appendix D Analvtical Suites and Results 

TABLE 02-2 

PUEBLO CANYON REQUEST NUMBERS AND ANALYTICAL LABORATORIES 

Request Number Analytical Laboratory 

1937 Rust Geotech• 

1938 Rust Geotech 

2184 Thermo Nutechb 

2252 Rust Geotech 

2829 Thermo Nutech 

2832 Thermo Nutech 

3156R Thermo Nutech 

3157R QST Environmental< 

3284R Paragon Analytics, lnc.d 

3285R QST Environmental 

3470R Thermo Nutech 

3584R Paragon Analytics, Inc. 

3782R QST Environmental 

3802R QST Environmental 

3943R Paragon Analytics, Inc. 

3944R Paragon Analytics, Inc. 

3945R Paragon Analytics, Inc. 

3983R Paragon Analytics, Inc. 

3984R Paragon Analytics, Inc. 

3985R Paragon Analytics, Inc. 

3986R Paragon Analytics, Inc. 

4107R QST Environmental 

a. Rust Geotech laboratory located In Grand Junction, Colorado 

b. Thermo Nutech laboratories located in Oak Ridge, Tennessee, and Albuquerque, New Mexico 

c. QST Environmental laboratory located in Gainesville, Florida; formerly Environmental Science and Engineering (ESE) 

d. Paragon Analytics, Inc., laboratory located in Fort Collins, Colorado; formerly ATIIaboratory 
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PUEBLO CANYON SAMPLES, ANAL VTE SUITES, AND REQUEST NUMBERS 
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PUEBLO CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 
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TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL VIE SUITES, AND REQUEST NUMBERS 
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11-17 c2 Overbank Sample 3943R 3944R 3945R 

18.5--20.5 c2 Channel Sample 3943R 3944R 3945R 

16.5--19.5 c2 Overbank Sample 3943R 3944R 3945R 

Q-2 c1b Channel Sample 3943R 3944R 3945R -- --

Q-3 11 Overbank Sample 3943R 3944R 3945R 

18.5--20.5 c2 Overbank Sample 

Q-4.5 c2 Overbank Sample 

4.5--14 c2 Overbank Sample 

14-21.5 c2 Overbank Sample 

5-9 11 Overbank Sample 

17.5--23 11 Overbank Sample 

Q-9 c2 Overbank Sample 

11-16.5 c2 Overbank Sample --
22.5--29 c2 Overbank Sample 
Q-5 11 Overbank Sample 
Q-5 11 Overbank QA 04PU-97 -0231 

duplicate 

7-12 c2 Channel Sample 

21.5--30.5 c2 Channel Sample 

38-48 c2 Channel Sample 

9-14 c3 Overbank Sample 

15--20.5 c3 Channel Sample 

15.5--23.5 11 Overbank Sample 

52-58.5 c2 Overbank Sample 

iii' iii' iii' 0 2. g 0 0 ..., ..., ..., 
n n c:;· 

~ "'0 c c 

3802R 

3802R 
3802R 
3802R 
3802R 

3802R 
3945R 

3945R 
3945R 

3986R 

3986R 

3986R 
3986R 

3986R 
3986R 

3986R 

3986R 
3986R 

3986R 

3986R 

3986R 

3986R 

3986R 

3986R 

3986R 

3986R 

3986R 

~I 
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..... 

~ 

~ 
e;~ 

iii 

04PU-97 -0178 
04PU-97 -0179 
04PU-97-0180 

04PU-97·0181 
04PU-97 -0182 

04PU·97-Q183 
04PU-97 -0184 

04PU·97-Q185 
04PU-97-Q186 

04PU-97·0187 

04PU·97-0188 

04PU·97-Q189 

04PU-97-Q190 

04PU-97-Q191 

04PU-97-Q192 

04PU-97 -Q193 

04PU-97·0194 

04PU·97 .0195 

04PU·97-0196 

04PU-97 -0197 

04PU-97 -Q198 

04PU·97-0199 

04PU-97 -0200 

04PU-97-Q201 

04PU·97 .0202 

(/1 ..... 
:II c 0 
z .,.. 

-Iii ii g. c~ 
n :z :3 

P-3 P-3W PU-0142 
P-3 P-3W PU-0142 

P-3 P-3W PU-Q143 
P-3 P-3W PU-Q144 

P-3 P-3W PU-0144 

P-3 P-3W PU-Q144 

P-3 P-3W PU-Q145 
P-3 P-3W PU-Q145 
P-3 P-3W PU-Q145 

P-3 P-3W PU-Q145 

P-3 P-3W PU-Q146 

P-3 P-3W PU-Q147 

P-3 P-3W PU-Q147 

P-3 P-3W PU-Q147 

P-3 P-3W PU-Q147 

P-3 P-3W PU-Q148 

P-3 P-3W PU-Q148 

P-3 P-3W PU-Q148 

P-3 P-3W PU-Q148 

P-3 P-3E PU-Q149 
P-3 P-3E PU-Q149 

P-3 P·3E PU-Q150 

P-3 P-3E PU-Q150 

P-3 P-3E PU-Q151 

P-3 P-3E PU-Q152 

TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 

Cl Cl Cl 

:! (/1 ~:II 111""0 Ill .. 0 
-:::? ;o& .... ~ a!! (/1 

i 
)> :30 : C:3 '<3 3 .. < ! ICL: 

.f.J :3o if !I ~a 0 Cl 
=*.;:! 'i-c 0 ~~ • lri II' • iii • - 3 :z c l n i 

3.5-12 c3 Overbank Sample 
19.5-35 c3 Channel Sample 
Q-5.5 12 Channel Sample 
Q-14 c2 Channel Sample 
14-19.5 c2 Overbank Sample 
19.5-31.5 c2 Channel Sample 
4.5-11.5 c2 Overbank Sample 
16-28.5 c2 Overbank Sample 
28.5-40.5 c2 Overbank Sample 
40.5-53 c2 Channel Sample 
Q-4.5 c1 Channel Sample 
Q-5.5 11 Overbank Sample 
5.5-12 11 Overbank Sample 
12-17 11 Overbank Sample 
12-17 11 Overbank QA 04PU·97-Q191 

duplicate 
Q-12 11 Overbank Sample 

(+c2) 
12-20 11 Overbank Sample 

(+c2) 
2Q-25.5 11 Overbank Sample 

(+c2) 

25.5-33.5 11 Overbank Sample 
(+c2) 

Q-3 c3 Overbank Sample 
9.5-21.5 c3 Channel Sample 
Q-3 c3 Overbank Sample 
7-15 c3 Channel Sample 
Q-3.5 11 Overbank Sample 
Q-2 12? Overbank Sample 

(fE) 
-·---

(/1 

1~ 
iii" .... !a 

2! 0 
o3 'C 

:;i c c;· 
3 0 -o 

~ c 

3802R 
3802R 
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3802R 
3802R 

3802R 
3802R 

3802R 
3802R 

3802R 

3802R 
3802R 

3802A 

3802R 

3802R 

3802R 

3802R 

3802R 

3802R 

3802R 

3802R 
3802R 

3802A 

3802A 

3802A 

-

iii" iii" 
!a !a (/1 0 0 

~ 'C 'C n· n 
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TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL VIE SUITES, AND REQUEST NUMBERS 

C) C) 
C) 

en ..- ~ ;;ra g»::u .,, .. ~ c; g» ::u c 0 !{ en &.l en 

I 
,.. :I 0 I .,. C3 ..... 3 .. < ! a.: B-5 Ill ii -101 :Jo ii· ~- '<3 !I 'Vn 0 C) c_ 

~~ g. ~- =""-a "i-o o- ~ Iii" !: .. 5" n 5" :: 3 ::7 ::7 a c n i i! 
04PU-97-0149 P-2 P-2W PU-0131 Q-16.5 11 Overbank Sample 
04PU-97 -0150 P-2 P-2W PU-0132 Q-2 c1 Channel Sample 
04PU-97-0151 P-2 P-2W PU-0133 Q-6.5 11 Overbank Sample 
04PU-97-0152 P-2 P-2W PU-0133 6.5-14 11 Overbank Sample 
04PU-97 -0153 P-2 P-2E PU-0134 Q-2 c1 Channel Sample 
04PU-97-0154 P-2 P-2E PU-0135 Q-3 11 Overbank Sample 
04PU-97 -0155 P-2 P-2E PU-0135 3-10 11 Overbank Sample 
04PU-97-0156 P-2 P-2E PU-0136 Q-3 c3 Overbank Sample 
04PU-97-0157 P-2 P-2E PU-0136 3-6 c3 Overbank Sample 
04PU-97-0158 P-2 P-2E PU-0136 6-9 c3 Overbank Sample 
04PU-97-0159 P-2 P-2E PU-0137 Q-7.5 c2 Overbank Sample 
04PU-97-0160 P-2 P-2E PU-0137 7.5-14.5 c2 Overbank Sample 
04PU-97-0161 P-2 P-2E PU-0137 17.5-22.5 c2 Overbank Sample 
04PU-97-0162 P-2 P-2E PU-0137 25-32.5 c2 Overbank Sample 
04PU-97-0163 P-2 P-2E PU-0137 41.5-48 c2 Overbank Sample 
04PU-97-0164 P-2 P-2E PU-0138 Q-5 c1b Overbank Sample 
04PU-97 -0165 P-2 P-2E PU-0138 16.5-36 c1b Channel Sample 
04PU-97-0166 P-2 P-2E PU-0139 Q-6 11 Overbank Sample 
04PU-97-0167 P-2 P-2E PU-0141 6-11.5 11 Overbank Sample 
04PU-97-0168 P-2 P-2E PU-0139 11.5-15.5 11 Overbank Sample 

04PU-97-0169 P-2 P-2E PU-0140 Q-10 c2 Overbank Sample 
04PU-97-0170 P-2 P-2E PU-0140 1Q-17 c2 Overbank Sample 
04PU-97-0171 P-2 P-2E PU-0140 1Q-17 c2 Overbank QA 04PU-97-0170 

duplicate 

04PU-97-0172 P-2 P-2E PU-0140 17-22.5 c2 Overbank Sample 

04PU-97-0173 P-2 P-2E PU-0140 22.5-33.5 c2 Overbank? Sample 
04PU-97-0174 P-2 P-2E PU-0140 33.5-43.5 c2 Overbank Sample 
04PU-97-0175 P-2 P-2E PU-0140 43.5-52 c2 Overbank Sample 

04PU-97-0176 P-3 P-3W PU-0141 1-4.5 c4? Overbank Sample 
(11 ?) 

04PU-97-0177 P-~ ~3 W 1 PU-0142 Q-3.5 c3 Overbank Sample 

en 
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-i ~ ~ i 0 
0 3 "0 "0 

gil " " ., 
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3782R 
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3802R 
3802R 
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en ::D Dt g: -3 c-o n 
Iii :T 

04PU-97-0109 P-1 
04PU-97·0120 P-4 
04PU-97 -0121 P-4 
04PU-97-0122 P-4 
04PU-97 -0124 P-4 
04PU-97-0125 P-2 
04PU-97-0126 P-2 
04PU-97 -0127 P-2 

04PU-97-0128 P-2 
04PU-97-0129 P-2 
04PU-97-0130 P-2 
04PU-97-0131 P-2 
04PU-97-0132 P-2 
04PU-97-0133 P-2 
04PU-97-0134 P-2 
04PU-97-0135 P-2 

04PU-97-0136 P-2 
04PU-97 -0137 P-2 
04PU-97-0138 P-2 
04PU-97-0139 P-2 
04PU-97 -0140 P-2 

04PU-97-0141 P-2 

04PU-97-0142 P-2 
04PU-97-0143 P-2 
04PU-97-0144 P-2 
04PU-97-0145 P-2 
04PU-97-0146 P-2 
04PU-97-0147 P-2 

04PU-97·0148 P-2 
--- -

"' ,... 
c 0 ... 6& iil ... 0 n ::s :T 

P-1E PU-0122 
P-4E PU-0033 
P-4W PU-0083 
P-4W PU-0088 
P-4W PU-0091 
P-2W PU-0124 
P-2W PU-0124 
P-2W PU-0124 

P-2W PU-0124 
P-2W PU-0125 
P-2W PU-0125 
P-2W PU-0126 
P-2W PU-0126 
P-2W PU-0127 
P-2W PU-0127 
P-2W PU-0127 

P-2W PU-0127 
P-2W PU-0128 
P-2W PU-0128 
P-2W PU-0128 
P-2W PU-0128 

P-2W PU-0129 

P-2W PU-0129 
P-2W PU-0129 
P-2W PU-0130 
P-2W PU-0130 
P-2W PU-0130 
P-2W PU-0130 
P-2W PU-0130 

--· --

TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 

G) G) 
G) "' 3 ~:r "' D>"'O ... - 0 ~~ =~ ..... g' D>::D a!! en 

I 
)>o :sO : C3 31D < ~ a.: ..e-; :so i·[ '<3 -olii ~!i: 0 G) o3 "i-o ... Ul)>o ""-a ~~ ri (") Iii • i}-a ... 82 :T Iii • - 3 c n i i! "0 '< 

0-6 11 Overbank Sample 
71-73 c3 Channel Resampled 04PU-97-0Q46 
71-82.5 c4a Channel Sample 

-
75-90.5 c4b Channel Sample 
73-88.5 c5 Channel Sample 
(}-9 c2 Overbank Sample 
9-14 c2 Overbank Sample 
9-14 c2 Overbank QA 04PU-97-0126 

duplicate 
1&-36 c2 Channel Sample 
(}-20 11 Overbank Sample 
8-12 11 Overbank Sample 
0-8 11 Overbank Sample 
4.5-12 11 Overbank Sample 
(}-11 c2 Overbank Sample 
17.5-23 c2 Overbank Sample 
17.5-23 c2 Overbank QA 04PU·97 -0134 

duplicate 

25.5-33.5 c2 Channel Sample 
(}-5 11 Overbank Sample 

5-10.5 11 Overbank Sample 

10.5-16 11 Overbank Sample 

1&-19 11 Overbank Sample 
(}-10 c1b Channel Sample 
1(}-20 c1b Overbank Sample 
2(}-28 c1b Channel Sample 
(}-9.5 c2 Overbank Sample --
9.5-13.5 c2 Overbank Sample 

13.5-16.5 c2 Overbank Sample 

16.5-19.5 c2 Overbank Sample 

20.5-32.§_ ~ Channel Sample 

Iii Iii 
~ s ~ 0 ::a: "0 "0 c 
3 n r;· 

~ -o 
c 

3285R 
3470R 
3470R 
3470R 
3470R 
3782R 
3782R 
3782R 

3782R 
3782R 
3782R 
3782R 
3782R 
3782R 
3782R 

3782R 

3782R 
3782R 
3782R 
3782R 

3782R 
3782R 

3782R 
3782R 
3782R 

3782R 
3782R 
3782R 

3782R 
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g. 
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g> 
6-i 
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04PU-97-0077 
04PU-97 -0079 
04PU-97 -0080 
04PU-97 -0081 
04PU-97 -0082 
04PU-97 -0083 

04PU-97 -0084 

04PU-97-0085 
04PU~97-0086 

04PU-97-0087 
04PU-97 -0088 

04PU-97-0089 
04PU-97-0090 

04PU-97-0091 
04PU-97 -0092 

04PU-97-0093 
04PU-97-0094 
04PU-97-0095 

04PU-97-0096 
04PU-97-0097 

04PU-97-0098 

04PU-97-0099 

04PU-97-0100 

04PU-97-0101 
04PU-97-0102 
04PU-97-0103 
04PU-97 -0104 
04PU-97-0105 
04PU-97-0106 
04PU-97-0107 

VI .... 
:0 I: 0 

m 0'" -lil i c_ g. 0 n ::r ::> 

P-1 P-1E PU-0106 
P-1 P-1 AC PU-0119 
P-1 P-1E PU-0106 
P-1 P-1 W PU-0118 
P-1 P-1W PU-0118 
P-1 P-1 W PU-0118 

P-1 P-1 AC PU-0119 

P-1 P-1E PU-0104 

P-1 P-1E PU-0104 

P-1 P-1E PU-0104 

P-1 P-1E PU-0105 

P-1 P-1E PU-0105 

P-1 P-1E PU-0105 

P-1 P-1E PU-0105 

P-1 P-1E PU-0107 

P-1 P-1E PU-0108 

P-1 P-1E PU-0109 
P-1 P-1E PU-0110 

P-1 P-1E PU-0111 

P-1 P-1E PU-0112 

P-1 P-1E PU-0113 

P-1 P-1E PU-0114 

P-1 P-1E PU-0114 

P-1 P-1E PU-0114 

P-1 P-1E PU-0115 

P-1 P-1E PU-0120 

P-1 P-1E PU-0106 

P-1 P-1E PU-0120 

P-1 P-1E PU-0117 

P-1 P-1E PU-0121 

TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 

Cl Cl Cl VI 

3 ~& g>:o .. , .. ~ 0 !&> =:? 
VI a!! VI 

~ 
,.. ::> 0 .. 

C3 -tO> 3 .. < ~ 11: .. 
Z.] =>o l·i '<3 -o!f ~n 0 Cl o3 "i-o ... 

~~ :$"-a !& ~ • si! .. wi ;r !: 3 ::r a 0 n •• i" i! ~ 

26.5-31.5 c2b Overbank Sample 3284R 3285R 

0--3 11 Overbank Sample 3284R 3285R 

31.5-34.5 c2b Overbank Sample 3284R 3285R 

0-8.5 c2 Overbank Sample 3284R 3285R 

8.5-14 c2 Overbank Sample 3284R 3285R 

8.5-14 c2 Overbank QA 04PU-97 -0082 3284R 3285R 
duplicale 

·-· 

6.5-11 11 Overbank Sample 3284R 3285R 

0-10.5 c2 Overbank Sample 

10.5-18 c2 Overbank Sample -

18-33.5 c2 Overbank Sample --
21.5-27 c2 Overbank Sample 

27-30.5 c2 Overbank Sample -
30.5-34 c2 Overbank Sample 

34-37.5 c2 Overbank Sample 

19.5-27.5 c2 Overbank Sample 

0-2 c1 Channel Sample 

0-2 c1 Channel Sample 
~ 

19.5-31.5 c2 Channel Sample .. 

33.5-45.5 c2 Channel Sample --1--
0-5.5 11 Overbank Sample 

0-2 c1 Channel Sample -

0-4.5 c2 Overbank Sample 
-

4.5-12 c2 Overbank Sample 

12-27.5 c2 Channel Sample 

14-27.5 c2 Channel Sample 

0--5 11 Overbank Sample 

0-10 11 Overbank Sample 

5-16.5 11 Overbank Sample 

0--5 11 Overbank Sample 

0-4 12 Overbank Sample __ 
--

.. .. 
-t !a !a 
~ 0 0 

"0 "0 c n n 3 , ";) I: 

1--- -
3285R 
3285R 
3285R 
3285R 
3285R 
3285R 

3285R 
3285R 

3285R 

3285R 
1-
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3285R 
3285R 
3285R 
3285R 
3285R 
3285R 
3285R 
3285R 
3285R 

3285R 
3285R 
3285R 

3285R 
3285R 
3285R 
3285R 
3285R 

3285R 
3285R 
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U> ... 
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04PU-97-0023 
04PU-97-0024 
04PU-97 -0025 
04PU-97-0026 
04PU-97-0027 
04PU-97-0028 
04PU-97 -0029 

04PU-97 ·0030 
04PU-97 ·0031 
04PU-97-0032 
04PU-97 ·0033 
04PU-97 -0034 
04PU-97-0035 
04PU-97 -0036 

04PU-97 -0037 
04PU-97-0038 
04PU-97 -0039 
04PU-97·0040 
04PU-97-0041 
04PU-97-0042 
04PU-97 -0043 
04PU-97 -0044 
04PU-97-0045 

04PU-97 -0046 
04PU-97-0047 
04PU-97 -0048 
04PU-97 -0049 
04PU-97 -0050 

04PU-97-0076 

:II 
m g. 

P-4 
P-4 
P-4 
P-4 
P-4 
P-4 
P-4 

P-4 
P-4 
P-4 
P-4 
P-4 
P-4 
P-4 
P-4 

P-4 
P-4 
P-4 
P-4 
P-4 
P-4 
P-4 
P-4 

P-4 
P-4 
P-4 
P-4 
P-4 
P-1 

Ul ,... 
c 0 
I:T -!;I i c_ 

g g. 

P-4W PU-0090 
P-4W PU-0091 
P-4W PU-0091 
P-4W PU-0091 
P-4W PU-0091 
P-4W PU-0091 
P-4W PU-0091 

P-4W PU-0091 
P-4 W PU-0092 
P-4W PU-0093 
P-4W PU-0093 
P-4W PU-0094 
P-4W PU-0094 
P-4E PU-0095 
P-4E PU-0096 
P-4E PU-0097 
P-4E PU-0097 
P-4E PU-0098 
P-4E PU-0098 
P-4E PU-0099 
P-4E PU-0033 
P-4E PU-0033 
P-4E PU-0033 

P-4E PU-0033 
P-4E PU-0100 
P·4E PU-0101 
P-4E PU-0102 
P-4E PU-0103 
P-1E PU-{)106 

TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL VIE SUITES, AND REQUEST NUMBERS 

G'l G'l G'l U> 

3 Ul l"::u 
..,., ... ~ 0 ~~ -::::? ~:l --~~" a; tJ) ;r::: ,.. :;,0 : C3 3!!. < a 3 o.: 

~~ ::Jo i( '<3 ., ... .,., 0 ,:. m,.. G'l 0 3 
~-a "i]- !i o- 0 • ... gi! ::r If! • .. - I} 3 

n c i! ~ 

4-13 c5 Channel Sample 
1Q-15 c5 Overbank Sample 
16-23 c5 Channel Sample 
23-27 c5 Channel? Sample 
34-44 c5 Channel Sample 
48-57 c5 Overbank? Sample 
48-57 c5 Overbank? QA 04PU-97-0028 

duplicate 
58-70 c5 Channel Sample 
Q-3 c6 Overbank Sample 
6-16 c6 Channel Sample 
6-10 c6 Overbank Sample 
Q-4 11a Overbank Sample 
8-11 11a Overbank Sample 
Q-4 c1 Overbank Sample 
6-14 c1 Channel Sample 
12-16 11 Overbank Sample 
16-18 11 Overbank Sample 
Q-2 11 Overbank Sample 
1Q-17 11 Channel Sample 
5-10 c3 Overbank Sample 
2Q-37 c3 Channel Sample 
43-53 c3 Channel Sample 
43-53 c3 Channel QA 04PU-97 -0044 

duplicate 
57-67 c3 Channel Sample 
Q-3 11 Overbank Sample 
4-15 11 Overbank Sample 
Q-3 11 Overbank Sample 
Q-2 c3 Channel Sample 

21.5-26.5 c2b Overbank Sample 3284R 3285R 

iii iii iii 
-f !a !a !a a- 0 0 0 c ..., ..., ..., c:;· n r;· 3 ., :j c c 

--
3156A 
3156A 
3156A 
3156A 
3156R 
3156R 
3156A 

3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156R 
3156A 
3156R 
3156R 

3156R 
3156R 
3156R 
3156R 
3156R 
3285R 

-

tJ) 

~ 

--~ 

--

-

--
--

' 

~ 

--, 
-

-j 
-j 

--~ 

j 
I 

~-

~ :g 
~ 
;:s 
~ 
>:<· 
b 

~ 
;:s 
$:) 

-~ .... 
;::;· 
$:) ...... 
V:l 
$:: ---~ 0:, 

$:) 
;:s 
~ 

:::tJ 
~ 
0:, 
$:: -~ 



~ 
~ 
g .., 
...... 

~ 

0 
I 

Q) 

~ o-
0 

~ 
~ g 
lJ 
m g. 
lJ .g 
~ 

(J) 
I» 

6~ .. 
04PU-96-Q230 
04PU-96-0231 

04PU-96-0232 
04PU-96-Q233 

04PU-96-Q234 

04PU-96-0235 

04PU-96-0236 
04PU-96-0237 

04PU-96-Q238 

04PU-96-0239 

04PU-96-0240 

04PU-97 -0005 

04PU-97 -0006 

04PU-97 -Q007 

04PU-97-0008 

04PU-97 -0009 

04PU-97 -0010 

04PU-97 -0011 

04PU-97 -0012 

04PU-97-0013 

04PU-97-0014 

! 04PU-97-0015 
04PU-97-0016 

I 04PU-97-Q017 
I 04PU-97-Q018 
04PU-97-0019 

04PU-97-0020 

04PU-97-Q021 

04PU-97-D022 

:n 
1: g. 

P-4 

P-4 
P-4 

P-4 

P-4 

P-4 
P-4 

P-4 
P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 

P-4 
P-4 

P-4 

P-4 
P-4 

(J) r-
r:: 0 
0'" -!;: ii o ... 

0 n :I :I" 

P-4E PU-0044 
P-4W PU-0045 

P-4W PU-0045 
P-4W PU-Q046 

P-4W PU-0047 

P-4W PU-Q047 

P-4W PU-0048 
P-4W PU-Q055 

P-4W PU-0049 

P-4 W PU-Q049 

P-4 W PU-0051 

P-4W PU-Q045 

P-4W PU-0082 

P-4W PU-0083 

P-4W PU-0083 

P-4W PU-0083 

P-4W PU-0084 

P-4W PU-0085 
P-4W PU-Q085 

P-4W PU-Q086 

P-4W PU-0086 

P-4W PU-0086 

P-4W PU-Q087 

P-4W PU-0087 

P-4W PU-Q088 

P-4W PU-0088 

P-4W PU-Q088 

P-4W PU-Q089 

P-4W PU-Q090 

TABLE P2-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL VTE SUITES, AND REQUEST NUMBERS 

C> C> C> (J) 

3 (J) g>:n 
,.., .., ~ i ~~ -==:? ~~ 

(J) 6.~ (J) 

J 
J> :I 0 

C:3 ~- 3 .. < 'il a.: '<3 .e-; :::Jo if 'i-o 
,. ,.., 0 ... ~~ 

C> 0 3 
~-a !I ~~ 0 iii' • .. l!:i! :I" .. • - 3 0 1 0 n .... i! ~ 

(}-2 12 Overbank Sample 
0-8 c6 Overbank Sample 
1(}-18 c6 Channel Sample 

0-3 c5 Channel Sample 
o--4.5 c4b Overbank Sample 
5-14 c4b Channel Sample 
(}-4 c4a Channel Sample 
0-3 c4a Channel Sample 
(}-7 c4b Overbank Sample 
7-15 c4b Channel Sample 

16-30 c6 Channel Sample 

0-8 c6 Overbank Resampled 04PU-96-Q231 3157R 3156R 3156R 
(}-6 11a Overbank Sample 
(}-12 c4a Channel Sample 
2(}-43 c4a Channel Sample 

51~7 c4a Channel Sample 
(}-5 11 Overbank Sample 
(}-6 c6 Overbank Sample 
1(}-16 c6 Channel Sample 

0-3 11 Overbank Sample 

0-3 11 Overbank QA 04PU-97-Q013 
duplicate 

7-11 11 Overbank Sample 

0-3 c4b Overbank Sample 

6-12 c4b Channel Sample 

16-31 c4b Channel Sample 

35-51 c4b Channel Sample 

55-71 c4b Channel Sample 
(}-2 c1 Channel Sample 

0-3 c5 Overbank Scllllple -------- -------

u; u; 
~ !a !a 
ii 0 0 

'0 '0 

~ i'i" i'i" ., ";) c 

2829 

2829 
2829 
2829 

2829 

2829 
2829 

2829 

2829 
2829 

2829 
3156R 

3156R 

3156R 

3156R 

3156R 

3156R 

3156R 

3156R 

3156R 

3156R 

3156A 
r----

3156R 

3156R 

3156R 
3156R 

3156R 
3156R 

3156R 

u; 

~ (J) 

~ '0 
i'i" 
c 

I 

---

r--- -· 

---

~ 
;::! 
~ 
(~ ..... 
§" -Vl 
$:: 

~-
c..., 

~ 

~ 
:::tl 
~ 
c..., 
$:: -1:; 

~ :g 
~ 
;::! 
~ 
~-

t:l 



\) 
c: 
(!) 
o-
0 

a? 
~ g 

~ g. 

~ 
0 
::t 

0 
.!.J 

~ 
(i) 
3 

~ .... 
~ 

IJ) ::0 D> 
1: a.g n .. :::1" 

04PU-96-0142 P-1 
04PU-96-0 143 P-1 
04PU-96-0144 P-1 
04PU-96-0145 P-1 
04PU-96-Q146 P-1 
04PU-96-0 149 P-1 
04PU-96-0150 P-1 
04PU-96-0151 P-1 
04PU-96-0152 P-1 
04PU-96-0153 P-1 
04PU-96-0154 P-1 
04PU-96-0 155 P-1 

04PU-96-0156 P-1 
04PU-96-0157 P-1 
04PU-96-0 158 P-1 
04PU-96-0159 P-1 
04PU-96-0 160 P-1 
04PU-96-0161 P-1 
04PU-96-0162 P-1 
04PU-96-0 163 P-1 
04PU-96-0164 P-1 
04PU-96-0 165 P-1 
04PU-96-0166 P-1 
04PU-96-0223 P-4 
04PU-96-Q224 P-4 
04PU-96-Q225 P-4 
04PU-96-Q226 P-4 
04PU-96-Q227 P-4 
04PU-96-Q228 P-4 
04PU-96-Q229 P-4 

U) ,... 
r:: 0 r:r -I>: ii o_ 

0 n 
:::1" "" 

P-1E PU-0020 
P-1E PU-0020 
P-1E PU-0020 
P-1E PU-OQ20 
P-1E PU-0020 
P-1E PU-OQ18 
P-1E PU-0018 
P-1E PU-0025 
P-1E PU-0025 
P-1E PU-0025 
P-1E PU-OQ25 
P-1E PU-0025 

P-1E PU-OQ25 

P-1E PU-OQ26 

P-1E PU-OQ26 

P-1E PU-0026 
P-1E PU-0026 
P-1E PU-0026 
P-1E PU-0026 
P-1E PU-0026 
P-1E PU-0025 
P-1E PU-0025 
P-1E PU-0025 
P-4E PU-OQ41 
P-4E PU-0041 
P-4E PU-0042 
P-4E PU-OQ42 
P-4E PU-OQ52 
P-4E PU-OQ53 
P-4E PU-OQ54 

TABLE 02-1 (continued) 

PUEBLO CANYON SAMPLES, ANAL VIE SUITES, AND REQUEST NUMBERS 

C) C) 
C) 

3 ~~ ~::0 D>"'' D> ~ 0 
-::::? -lg' ill U) ;r: 

,. 
""0 : C:3 3 .. < 'il a.: 

Z.] ""0 i·f '<3 !I "''i'i 0 1!- C) "i-o ... 
~~ ~-a o- 0 "' .. wi • .. !: 3 :::1" 0 n iir il 

9-16 c2b Overbank Sample 
16-21 c2b Overbank Sample 
21-25 c2b Overbank Sample 
25-30 c2b Overbank Resampled 04PU-96-Q128 
32-36 c2b Channel Sample 
4-10 c2 Overbank Sample 
10-16 c2 Overbank Sample 
0-4 c2b Overbank Sample 
4-10 c2b Overbank Sample 
10-18 c2b Overbank Sample 
18-26 c2b Overbank Sample 
26-30 c2b Overbank Sample 

30-36 c2b Overbank Sample 

0-6 c2 Overbank Sample 

6-13 c2 Overbank Sample 

15-20 c2 Overbank Sample 

20-25 c2 Overbank Sample 

25-36 c2 Overbank Sample 

36-41 c2 Overbank Sample 

41-45 c2 Overbank Sample 

51-63 c2b Channel Sample 

36-41 c2b Overbank Sample 
41-51 c2b Channel Sample 
0-2.5 11 Overbank Sample 

13-17 11 Overbank Sample 

0-3 12 Overbank Sample 

11-16 12 Channel Sample 
0-1.5 c1b Channel Sample 

0-2 c3 Channel Sample 

0-3 12 Overbank Sample 
'- --

U) 

~~ 
iii 

~ s 
o3 ~ .... r:: Sil ;:;· 

3 "'0 

~ r:: 

2832 
2832 
2832 
2832 
2832 
2832 
2832 
2832 
2832 
2832 
2832 
2832 

2832 
2832 

2832 
2832 

2832 
2832 
2832 
2832 
2832 

2832 
2832 
2829 
2829 
2829 
2829 
2829 
2829 
2829 

- -

-

iii iii 

i s IJ) 
0 

~ .... n n 
~ c: 

I 

~ 

~ 
~ 
;::1 
~ 
~· 

t:J 

~ 
;::1 
~ ....... 
'< -;::;· 
~ ....... 
c., 
$::: 

~· .., 
~ 
;::1 
~ 
::.:, 
~ .., 
$::: -~ 



~ 
Cii 
3 
0'
Cll .., 
.... 
~ 

0 
I 

0> 

IJ c:: 
Cll o-
0 

Q 
:::J 

6 
:::J 

~ g. 

{ 

en :n ., 
m c-6 n 

n; J 

C-----~~---- ·- -
04LA-97-0230 P-3 

'----
04LA-97 -0231 P-3 

04LA-97-0232 P-3 
04LA-97-0234 P-3 

04LA-97-0235 P-3 
--·-- 1----
04PU-96-0025 P-4 

f'---
04PU-96-0026 P-4 ---- --
04PU-96-0027 P-4 

04PU-96-0028 P-4 

04PU-96-0029 P-4 
--

04PU-96-0030 P-4 

04PU-96-0031 P-4 

04PU-96-0032 P-4 

04PU-96-0033 P-4 
1----

04PU-96-0108 P-1 
--~----1---
04PU-96-0109 P-1 

04PU-96-0110 P-1 

04PU-96-0111 P-1 ----1-
04PU-96-0112 P-1 

04PU-96-0113 P-1 
1----

04PU-96-0114 P-1 --
04PU-96-0123 P-1 

04PU-96-0124 P-1 

04PU-96-0125 P-1 

04PU-96-0126 P-1 

04PU-96-0127 P-1 

04PU-96-0 128 P-1 
1---

04PU-96-0129 P-1 

04PU-96-0 139 P-1 

04PU-96-0141 P-1 

-~-

en • c; 0 .,. 
-!;l i: c_ 

n a· 
J "' 

-----
P-3E PU-0123 
P-3E PU-0123 

P-3E PU-0123 

P-3E PU-0123 

P-3E PU-0123 
---
P-4E PU-0032 

P-4E PU-0033 
---
P-4E PU-0034 

P-4E PU-0035 

P-4E PU-0036 

P-4W PU-0037 
·-

P-4W PU-0038 

P-4W PU-0039 --
P-4W PU-0040 

P-1 W PU-0016 

P-1 AC PU-0017 

P-1E PU-0018 

P-1E PU-0019 

P-1E PU-0020 

P-1E PU-0021 

P-1E PU-0022 
--- --------
P-1 W PU-0016 

---
P-1 AC PU-0017 

P-1E PU-0018 

P-1E PU-0019 

P-1E PU-0020 

P-1E PU-0021 
--
P-1E PU-0022 

P-1E PU-0020 

P-1E PU-0020 

TABLE 02-1 

PUEBLO CANYON SAMPLES, ANAL YTE SUITES, AND REQUEST NUMBERS 
---- ~----- ---

Cl Cl Cl en 

:!: en en .,.., ., ~ 0 1~ =~ ~g_ <n D>:D :;J "' en s:: )> :;J 0 Cll -i 
C::3 -iD> 3!!. 0.!1 < "' 3 a.g: Cll ;:;., 

~g :;J 0 !:!. ~r '<3 .., .. ., c::r 0 IIi ,:, IJI)> Cl 0 3 c;· ::.--a ~: ... "i~ ~a. o-· (") .. 8 i! "' 
IJIQ. "' 1ii ~ I! -a 3 3 

J a 0 ... : r;· iii i! .., 
'< 

·---- -- ----- -- ---- --- -- -- --- --1--- -~--- ·---~ 

39.6-48 c4 Channel Sample 
------ -- - ----- -- ---

48-72 c4 Channel Sample -- ------ --r-- -··-

96-108 c4 Channel Sample 
1----- ·-- 1----- -

108-114 c4 Overbank Sample 
--· ----- - --

120-132 c4 Channel Sample 
-·---- ------- ---- -----t--- ------ ------

28-34 c3 Overbank Sample 1937 1937 1938 1938 1938 1938 1938 
·-- ---- 1---- .... --t--- --- -

10-14 c3 Channel Sample 1937 J937 1938 1938 1938 1938 1938 
---~--- -- t--- '1936" 0-2.5 c1b Channel Sample 1937 1937 1938 1938 1938 1938 
---- --~ - t-----

0-2 c3 Channel Sample 1937 1937 1938 1938 1938 1938 1938 
-- 1--- -

0-2 11 Overbank Sample 1937 1937 1938 1938 1938 1938 1938 
--- ---1--- -- ---·--- -- --

0-1.5 c5 Overbank Sample 1937 1937 1938 1938 1938 1938 1938 
---- -~--- f-----

0-2.5 11 Overbank Sample 1937 1937 1938 1938 1938 1938 1938 
. ·--- -- -

0-3 c5 Channel Sample 1937 1937 1938 1938 1938 1938 1938 
··- -- f---- --~~- --

0-2.5 c6 Overbank Sample 1937 1937 1938 1938 1938 1938 ~ -- ---- -··· 

0-8 c2 Overbank Sample 2184 2184 
----- -- - -~ ---- - 1------- --- ---

0-3 c1 Channel Sample 2184 2184 
- ---- 1---

0-3 c2 Overbank Sample 2184 2184 
--- ---·- - ---1- -··- ------

0-3 c1 Channel Sample 2184 2184 
----- -~-1---- ----- --

0-12 c2b Overbank Sample 2184 2184 
----- 1-- -- -- ----- --- ------ --

25-30 c2b Overbank ~mple 2184 2184 
--- ------- -- ----

0-2 11 Overbank Sample 2184 2184 
-- --------- - --- ---- --- ------ -------

0-8 c2 Overbank Sample 2252 2252 2252 2252 2252 2252 ---
--~-- ----- ---·- ----
0-3 c1 Channel Sample 2252 2252 2252 2252 2252 2252 

-~~-

0-3 c2 Overbank Sample 2252 2252 2252 2252 2252 2252 
f-

0-3 c1 Channel Sample 2252 2252 2252 2252 2252 2252 
·--1--- -----~- -- - ~- -- ----1-

0-12 c2b Overbank Sample 2252 2252 2252 2252 2252 2252 
-·-

25-30 c2b Overbank Sample 2252 2252 2252 2252 2252 2252 
----- -· ----

0-2 11 Overbank Sample 2252 2252 2252 2252 2252 2252 

(}-4 c2b Overbank Resampled 04PU-96-0127 

4-9 c2b Overbank Resampled 04PU-96-0127 
----

---------

iii iii 
5t 0 
0 0 .., .., 
r;· r;· 
"tl ";} c; 

----
3584R 
-- ---
3584R 
--· 
3584R 

----

3584R 
1----~ 

3584R 
1- ~---

1938 1938 
--- --· 

1938 1938 
f-----
1938 1938 
--- -----
1938 1938 

1938 1938 

1938 1938 
---

1938 1938 

1938 1938 
-------
1938 1938 

-- --

--- ----

---- -

---- ----

------ ----

------- --- ---

2252 2252 
--- ·~-

2252 2252 
-----
2252 2252 

2252 2252 -- -
2252 2252 

2252 2252 

2252 2252 

2832 

2832 

------

iii 
5t 
0 .., 
r;· 
c::: 

-----

-----

---
1-

-----

1938 
--
1938_ 
1938 
--
1938 
1938 

1938 
~-

1938 
1938 --
1938 
1--

1-

1--------

---

~-

--
1-

----
2252 

1---
2252 

2252 

2252 --
2252 

2252 

2252 

-----

en 
ch 
0 

-------

-------

--

-· 

-------

1938 
-~ 

1938 
1938 
--~ 

1938 
1938 

1938 
1------

1938 
1------

1938 
1------

1938 --
-~-

1---

-------

---··--

-----

--· 

-- -

2252 
-~ 

2252 

2252 

2252 
---
2252 

2252 
-
2252 

J;.. 
:::s 
t:l ........ 
·~ ..; 

§" 
........ 

~ -. ..... 
~ ..., 
t:l 
:::s 
t:l... 
~ 

"" ..., 
$;;: ........ 
1::; 

;:... 

~ 
"" :::s 
t:l... 
~-

t:l 



Appendix D Analytical Suites and Results 

D-2.0 ANAL YTE SUITES AND REQUEST NUMBERS 

Table 02-1 presents the analyte suites and request numbers for each sample collected from Pueblo 
Canyon during this investigation. Each request number includes a batch of samples sent to a specific off
site analytical laboratory for a specific suite of analyses, and the request numbers can be used to track 
the original data packages from the off-site analytical laboratories. Table 02-1 also presents additional 
information on each sample including the reach or subreach, location 10, geomorphic unit, and sediment 
facies of the samples. In the "sample type" column, "sample" refers to the first sample collected from a 
specific sample layer, "QA duplicate" refers to quality assurance duplicates collected in the field at the 
same time, and "resampled" refers to a sample collected from a specific layer at a later date. For sample 
layers where two or more analyses are available for specific analytes, only the first analysis was used to 
identify if an analyte represents a chemical of potential concern (COPC) or to calculate average 
concentrations within a unit. Table 02-2 presents the analytical laboratory that analyzed each request 
number. 

For the full-suite sampling event in reach P-1, a shipping error resulted in all these samples having two 
different sample 10 numbers and analyses from two different laboratories. The samples were intended to 
be analyzed for radionuclides and inorganic chemicals by Rust Geotech and for organic chemicals by 
OST Environmental, but the samples were mistakenly sent to the OST Environmental analytical 
laboratory for all analyses. After this mistake was realized, the samples were resubmitted to Rust 
Geotech with a different series of sample 10 numbers. In this report sample 10 numbers 04PU-96-0108 
through 04PU-96-0114 are used for the organic chemical analyses, and 04PU-96-0123 through 
04PU-96-0129 are used for the remaining analyses. The analytical data that were received for inorganic 
chemicals and radionuclides for sample 10 numbers 04PU-96-01 08 through 04PU-96-0114 were not 
evaluated in the data review in Section 3.1, although these "extra" sample results were examined in some 
cases to help evaluate OA issues. 
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Analytical Suites and Results Appendix D 

I 

I 
I 
I 

a. 

b. 

TABLE D1-4 

TARGET ANALYTES AND MAXIMUM REQUIRED QUANTITATION LIMITS 
FOR PESTICIDE/PCB ANAL YSES1 

Sediments/Soilsb 
Analyte EOL (IJ.g/kg) 

Aldrin I 1.65 

a-BHC 1.65 

P-BHC 1.65 

8-BHC I 1.65 

-rBHC (lindane) 1.65 

a-Chlordane I 1.65 

-rChlordane 1.65 

4,4'-DDD 3.3 

4,4'-DDE 3.3 

4,4'-DDT ! 3.3 

Dieldrin 3.3 

Endosulfan I 1.65 

Endosulfan II 3.3 

Endosulfan sulfate 3.3 

Endrin 3.3 

Endrin ketone 3.3 

Endrin aldehyde 3.3 

Heptachlor 1.65 

Heptachlor epoxide 1.65 

Methoxychlor 16.5 

Toxaphene 165 

Aroclor-1 016 33 

Aroclor-1221 66 

Aroclor-1232 33 

Aroclor-1242 33 

Aroclor-1248 33 

Aroclor-1254 33 

Aroclor-1260 33 

All analyses were done by EPA contract laboratory program Method OLM01 .8 or the equivalent EPA Method 8081. These 
methods are based on solvent extraction, concentration. and gas chromatography/electron capture detection and 
quantitation. 

Estimated quantitation limits (EQLs) for the sediment samples are based on no gel permeation chromatography (GPC) 
cleanup being performed. The laboratories' GPC equipment determines the sample-specific EQL based on the volume of 
extract the GPC equipment uses. However, the laboratories are requested, if possible, to report sample-specific EQLs of 
no more than twice the value listed in the table. 
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Appendix D Analytical Suites and Results 

TABLE D1-3 

TARGET ANALYTES AND MAXIMUM REQUIRED QUANTITATION LIMITS FOR SVOC ANALYSES• 

Target Sediment/Soil EQLb Target Sediment/Soil EQLb 
Analyte (mglkg) Analyte (mglkg} 

Acenaphthene 330 4,6-0initro-2-methylphenol 1600 

Acenaphthylene 330 2,4-0initrotoluene 330 

Aniline 660 2,6-0initrotoluene 330 

Anthracene 330 Oi-n-octyl phthalate 330 

Azobenzene 660 Bis(2-ethylhexyl)phthalate 330 

Benz(a)anthracene 330 Fluoranthene 330 

Benzoic acid 3300 Fluorene 330 

Benzo(b )fluoranthene 330 Hexachlorobenzene 330 

Benzo(K)fluoranthene 330 Hexachlorobutadiene 330 

Benzo(g,h,i)perylene 330 Hexachlorocyclopentadiene 330 

Benzo(a)pyrene 330 Hexachloroethane 330 

Benzyl alcohol 1300 lndeno(1 ,2,3-cd)pyrene 330 

Bis(2-chloroethoxy)methane 330 lsophorone 330 

Bis(2-chloroethyl)ether 330 2-Methylnaphthalene 330 

4-Bromophenyl phenylether 330 2-Methylphenol 330 

Butylbenzylphthalate 330 4-Methylphenol 330 

4-Chloroaniline 1300 Naphthalene 330 

4-Chloro-3-methylphenol 660 2-Nitroaniline 1600 

2-Chloronaphthalene 330 3-Nitroaniline 1600 

2-Chlorophenol 330 4-Nitroaniline 660 

4-Chlorophenyl phenylether 330 Nitrobenzene 330 

Chrysene 330 2-Nitrophenol 330 

Dibenz(a,h)anthracene 330 4-Nitrophenol 1600 

Dibenzofuran 330 N-N itrosodimethylamine 330 

1,2-Dichlorobenzene 330 N-Nitrosodiphenylamine 330 

1,3-Dichlorobenzene 330 N-Nitroso-di-n-propylamine 330 

1 A-Dichlorobenzene 330 2,2'-oxybis(1-Chloropropane) 330 

3,3'-0ichlorobenzidine 660 Pentachlorophenol 1600 

2,4-0ichlorophenol 330 Phenanthrene 330 

Oiethylphthalate 330 Phenol 330 

Dimethyl phthalate 330 Pyrena 330 

2,4-0imethylphenol 330 1,2,4-Trichlorobenzene 330 

2,4-0initrophenol 1600 2,4,5-Trichlorophenol 1600 

Di-n-butylphthalate 330 2,4,6-Trichlorophenol 330 

a. All analyses were done by EPA contract laboratory program Method OLM02.0 or the equivalent EPA Method 8270. These 
methods are based on solvent extraction, concentration, and gas chromatography/mass spectrometry detection and 
quantitation. 

b. Estimated quantitation limits (EQLs) for the sediment samples are based on no gel permeation chromatography (GPC) 
cleanup being performed. The laboratories' GPC equipment determines the sample-specific EOL based on the volume of 
extract the GPC equipment uses. However, the laboratories are requested, if possible, to report sample-specific EQLs of 
no more than twice the value listed in the table. 
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TABLE D1·2 

TARGET ANALYTES AND MAXIMUM REQUIRED QUANTITATION LIMITS 
FOR RADIOCHEMICAL ANALYSES 

I 
I Sediment/Soil EPA 

EQL Preparation Method Analytical 
Analyte (pCi/g) (if applicable) Technique• 

Gross alpha/beta 10.0 Gas-proportional 

Strontium-90b 2.0 Gas-proportional 

Americium-241 i 0.1 ! Alpha spectroscopy 

Plutonium-238; -239,240 0.1 Alpha spectroscopy 

Thorium-228, -230, -232 0.1 Alpha spectroscopy and ICPMS0-FIAd 

Uranium-234, -235, -238 0.1 Alpha spectroscopy and ICPMS-FIA 

Tritium 300 pCi!L Liquid scintillation 

Gamma-emitting isotopes• Am-241: 1 
i 

Gamma spectroscopy 
Cs-137: 1 
Pb-210: 2 I 

Ra-226: 1 ! 

Th-234: 1 

Total and extractable uranium 0.5 mg/kg EPA SW-846 200.8/3050 ICPMS 

a. The Los Alamos National Laboratory methods for these analytes are contained in Health and Environmental Chemistry: 
Analytical Techniques, Data Management, and Duality Assurance (LANL 1993, 31793). 

b. It may be presumed that strontium-89 Is not present. 

c. ICPMS = inductively coupled plasma mass spectrometry 

d. FIA = flame ionization analysis 

e. Estimated quantitation limits (EQLs) are not specified for the other 41 gamma-emitting isotopes commonly analyzed; they 
are determined on a case-specific basis. 
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Appendix D Analytical Suites and Results 

APPENDIX D ANALYTICAL SUITES AND RESULTS 

D-1.0 TARGET ANALYTES AND DETECTION LIMITS 

Tables 01-1 through 01-4 include the maximum required detection limits or quantitation limits in 
accordance with the Environmental Restoration Project analytical services statement of work for contract 
laboratories (LANL 1995, 49738) and the Quality Assurance Project Plan Requirements for Sampling and 
Analysis (LANL 1996, 54609). In most cases, the limits for the analytes were significantly lower than the 
detection or quantitation limits reported in these tables. The sample-specific detection or quantitation 
limits for each analyte are accessible in the Facility for Information Management, Analysis, and Display 
(FIMAD) database. In addition, summary tables presented throughout this report also include these limits 
as appropriate. 

Efforts were made to ensure that detection limits for inorganic analytes were below Laboratory background 
values. Instances in which the detection limits were greater than the background values are noted and 
discussed in Section 3.1. 

TABLE D1-1 

TARGET ANAL YTES AND MAXIMUM REQUIRED DETECTION LIMITS 
FOR INORGANIC CHEMICAL ANALYSES 

EPA Sample Analytical EDL • (mglkg) 
Anatyte Preparation Method Technique ICPES"IICPMS' 

Aluminum 3050A ICPES 40 

Antimony 3050A ICPES 12 

Arsenic 7060/3050A GFAA/ICPES NR" 

Barium 3050A ICPES 40 

Beryllium 3050A ICPES 1 

Cadmium 3050A ICPES 1 

Calcium 3050A ICPES 1000 

Chromium 3050A ICPES 2 

Cobalt 3050A ICPES 10 

Copper 3050A ICPES 5 

Cyanide 9012 Colorimetric N/A1 

Iron 3050A ICPES 20 

Lead 7421/3050A GFAAIICPES 0.6 

Magnesium 3050A ICPES 1000 

Manganese 3050A ICPES 3 

Mercury 7471 CVAAV N/A 

Nickel 3050A ICPES 8 
Potassium 3050A ICPES 1000 

Selenium 7740/3050A GFAA/ICPES NR 

Silver 3050A ICPES 2 

Sodium 3050A ICPES 1000 

Thallium 7841/3050A GFAAIICPES NR 

Uranium 3050A ICPMS 0.5 

Vanadium 3050A ICPES 10 

Zinc 3050A ICPES 4 

a. EDL = estimated detection limit 

b. ICPES =inductively coupled plasma emission spectroscopy by EPA Method 6010 

c. ICPMS =inductively coupled plasma mass spectrometry by EPA Method 6020 

d. GFAA =graphite furnace atomic absorption spectroscopy by EPA Methods 7000-series 

e. NR = not recommended, EDLs are sample-specific 

f. N/A =not applicable 

g. CV AA = cold vapor atomic absorption spectroscopy 

EDL(mglkg) 
GfAAd/other 

2 

0.05 

0.2 

0.1 

1 

2 
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Appendix C Results of QNQC Activities 

TABLE CS-5 (continued} 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3156R 04PU-97 -0005 Plutonium-238 u Isotopic The results should be regarded 
-0006 I plutonium as nondetected (U) because 
-0007 these analytes were not 

-0008 detected above the reported 
-0009 MDA. 
-0010 
-0011 
-0012 
-0013 
-0014 
-0016 
-0017 
-0018 
-0019 
-0020 
-0021 
·0022 
-0025 
-0026 
-0027 
-0028 
-0029 
-0030 
-0031 
-0032 
-0034 
-0035 
-0036 
-0037 
-0042 
-0043 
-0045 
-0046 
-0047 
-0048 
-0049 
-0050 

3156R 04PU-97-0005 Barium-140, cerium-139, cerium-144, u Gamma The results should be regarded 
cobalt-57, cobalt-60, cesium-134, spectroscopy as nondetected (U) because 
europium-152, mercury-203, these analytes were not 
iodine-129, sodium-22, detected above the reported 
neptunium-237, protactinium-231, MDA. 
protactinium-233, protactinium-234m. 
lead-21 0, lead-211, radium-223, 
radon-219, ruthenium-106, 
selenium-75strontium-85, tin-113, 
thorium-234, uranium-235, yttrium-88. 
zinc-65 

3156R 04PU-97-0005 Americium-241, bismuth-212, J Gamma The results should be regarded 
cadmium-1 09, manganese-54, spectroscopy as estimated (J) because these 
radium-226 analytes were above the MDA 

but less then the EQL. 
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Results of QAIQC Activities Appendix C 

TABLE CS-5 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample Anatyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3156R 04PU-97 -0005 Americium-241 J Alpha The results should be regarded 
spectroscopy as estimated (J) because the 

I tracer recovery was 24% and 

I 
the results were greater than 
the EOL. 

3156R 04PU-97 -0039 Plutonium-238 I J+ Isotopic The results should be regarded 
-0040 plutonium as high bias (J+) because of an 

elevated method blank, which 
was greater than the CRDL. 

3156R 04PU-97 -0023 Plutonium-238 u Isotopic The results should be regarded 
-0024 plutonium as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 

3156R 04PU-97-0015 Plutonium-238 u Isotopic The results should be regarded 
-0038 plutonium as nondetected (U) because 
-0041 these analytes were based on 
-0044 elevated MDAs. 

3156R 04PU-97-0035 Plutonium-239,240 u Isotopic The results should be regarded 
plutonium as nondetected (U) because 

these analytes were not 
detected above the reported 
MDA. 
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Appendix C Results of QAJQC Activities 

TABLE CS-5 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

1938 04PU·96-0025 Uranium-235 u Isotopic The results should be regarded 
-0026 uranium as nondetected (U) because 
-0027 these analytes were not 
-0028 detected above the reported 
-0029 MOA. 
·0030 
·0031 
-0032 
-0033 

3984R 04PU-97-0269 Barium-140, bismuth-211, u Gamma The results should be regarded 
cadmium-109, cerium-144, cobalt-57, spectroscopy as nondetected (U) because 
cobalt-60, cesium-134, cesium-137, these analytes were not 
europium-152, mercury-203, detected above the reported 
lanthanum-140, manganese-54, MDA. 
sodium-22, neptunium-237, 
protactinium-231, protactinium-233, 
protactinium-234m, lead-211, 
radium-223, radon-219, 
ruthenium-1 06, selenium-75, tin-113, 
strontium-as. thorium-227, 
thorium-234, uranium-235, yttrium-88, 
zinc-65 

3984R 04PU-97-0269 Bismuth-212, cerium-139, radium-226, u Gamma The results should be regarded 
annihilation radiation spectroscopy as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 

3984R 04PU-97-0271 Plutonium-238 u Isotopic The results should be regarded 
-0272 plutonium as nondetected (U) because 
-0273 these analytes were not 

detected above the reported 
MOA. 

2829 04PU-96-0224 Plutonium-239,240 J Isotopic The results should be regarded 
-0226 plutonium as estimated (J) because these 
-0230 analytes were above the MDA 

but less then the EQL. 

2829 04PU-96-0225 Plu1onium-238 J Isotopic The results should be regarded 
-0230 plutonium as estimated (J) because these 
-0233 analytes were above the MDA 
-0234 but less then the EOL. 
-0235 
-0237 
-0238 
-0239 

2829 04PU-96-0223 Plutonium-238 u Isotopic The results should be regarded 
-0224 plutonium as nondetected (U) because 
-0226 these analytes were not 
-0227 detected above the reported 
-0228 MD A. 
-0229 
-0232 
-0236 
-0240 

3470R 04PU-97 -0120 Plutonium-238 u Isotopic The results should be regarded 
-0121 plutonium as nondetected (U) because 
-0122 this analyte was not detected 
-0124 above the reported MDA. 
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Results of QAJQC Activities Appendix C 

TABLE CS-5 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

1938 04PU-96-0028 Gamma spectroscopy suite (except u Gamma The results should be regarded 
actinium-228, potassium-40, lead-212, spectroscopy as nondetected (U) because 
lead-214, thallium-208) these analytes were not 

detected above the reported 
MD A. 

1938 04PU-96-0029 Gamma spectroscopy suite (except u Gamma The results should be regarded 
actinium-228, bismuth-214, spectroscopy as nondetected (U) because 
cesium-137, potassium-40, lead-212, these analytes were not 
lead-214, thallium-208) detected above the reported 

MDA. 

1938 04PU-96-0030 Gamma spectroscopy suite (except u Gamma The results should be regarded 
actinium-228, bismuth-214, spectroscopy as nondetected (U) because 
cesium-137, potassium-40, lead-212, these analytes were not 
lead-21 4, thallium-208, annihilation detected above the reported 
radiation) MDA. 

1938 04PU-96-0032 Gamma spectroscopy suite (except u Gamma The results should be regarded 
actinium-228, cesium-137, spectroscopy as nondetected (U) because 
potassium-40, lead-212, leaQ.214, these analytes were not 
thallium-208) detected above the reported 

MDA. 

1938 04PU-96-0033 Gamma spectroscopy suite (except u Gamma The results should be regarded 
americium-241, actinium-228, spectroscopy as nondetected (U) because 
bismuth-214, cesium-137, these analytes were not 
potassium-40, lead-21 2, lea0.21 4, detected above the reported 
thallium-208) MDA. 

1938 04PU-96-0025 Strontium-90 u Strontium-90 The results should be regarded 
-0026 as nondetected (U) because 
-0027 this analyte was not detected 
-0028 above the reported MDA. 
-0029 
-0030 
-0031 
-0032 
-0033 

1938 04PU-96-0026 Gamma spectroscopy suite (except u Gamma The results should be regarded 
actinium-228, bismuth-214, spectroscopy as nondetected (U) because 
potassium-40, lead-212, lea0.214, these analytes were not 
yttrium-88, thallium-208) detected above the reported 

MDA. 

1938 04PU-96-0025 Plutonium-238 u Isotopic The results should be regarded 
-0026 plutonium as nondetected (U) because 
-0027 these analytes were not 
-0028 detected above the reported 

MD A. 

1938 04PU-96-0029 Plutonium-238 u Isotopic The results should be regarded 
-0030 plutonium as nondetected (U) because the 
-0031 result is less than three times 
-0032 the reported one-sigma 

uncertainty. 
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TABLE CS-5 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

1937 I 04PU-96-0025 Bis(2-ethylhexyl)phthalate. u Semivolatile The results should be regarded 
-0026 di-n-butylphthalate I organic as nondetected (U) because the 
-0027 compounds sample was less than the EQL 
-0028 and less then five times the 
-0029 concentration of the analyte in 
-0030 the blank, which indicates the 
-0031 detected result was 
-0032 indistinguishable :rom blank 
-0033 contamination. 

1937 04PU-96-0029 Pyrena, fluoranthene, chrysene, J Semivolatile The results should be regarded 
benz(a)anthracene organic as estimated (J) because these 

compounds analytes were detected below 
the MDL but above the 
instrument detection limit. 

11937 I 04PU-96-0030 Pyrena, benzo(b)fluoranthene, i J Semivolatile The results should be regarded 

! fluoranthene organic as estimated (J) because these 
compounds anaiytes were detected below 

the MDL but above the 
instrument detection limit. 

11937 04PU-96-0031 Di-n-octylphthalate J Semivolatile The results should be regarded 
organic as estimated (J) because these 
compounds analytes were detected below 

the MDL but above the 
instrument detection limit. 

1937 04PU-96-0032 Dibenzofuran, benzo(k)fluoranthene, J Semivol_atile The results should be regarded 
acenaphthene, fluorene, organic as estimated (J) because these 
2-methylnaphthalene compounds analytes were detected below 

the MDL but above the 
instrument detection limit. 

1938 04PU-96-0025 Gross alpha radiation J Gross alpha The results should be regarded 
-0026 radiation as estimated (J) because all 
-0027 results indicated MDAs greater 
-0028 than the CRDL. 
-0029 
-0030 
-0031 

I 
-0032 
-0033 

1938 04PU-96-0026 Americium-241 

I 
u Alpha The results should be regarded 

spectroscopy as nondetected (U) because the 
tracer recovery was 
approximately 30% and the 
results were less than the EQL. 

1938 04PU-96-0027 Tritium J+ Tritium The results should be regarded 
-0028 as high bias (J+) because 
-0029 elevated MDAs were greater 

than the CRDL. 

1938 04PU-96-0025 Gamma spectroscopy suite (except u Gamma The results should be regarded 

I 

-0027 actinium-228, bismuth-214, spectroscopy as nondetected (U) because 
-0031 potassium-40, lead-212, lead-214, these analytes were not 

thallium-208) detected above the reported 
MOA. 
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TABLE C5-5 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample Analyte 
No. 10 Analyte(s) Qualifll!f Suite Comments 

1938 04PU-96-0025 Silver. cobalt j Metals The results should be regarded 
as estimated (J) because these 
analytes were detected below 

I 
the MDL but above the 
instrument detection limit. 

1938 , 04PU-96-0026 I Barium, beryllium, cobalt. copper, j Metals The results should be regarded 
I potassium, magnesium, sodium as estimated (J) because these 

analytes were detected below 
the MDL but above the 
instrumer.t detection limit. 

1938 04PU-96-0027 Barium, beryllium, calcium, cobalt, j Metals The results should be regarded 
copper, magnesium, nickel as estimated (J) because these 

analytes were detected below 
the MDL but above the 
instrument detection limit. 

1938 04PU-96-0028 Silver, beryllium, calcium, cobalt, j Metals The results should be regarded 
copper, magnesium, nickel as estimated (J) because these 

analytes were detected below 
the MDL but above the 
instrument detection limit. 

1938 04PU-96-0029 Cyanide (total), silver, cadmium, J Metals The results should be regarded 
cobalt as estimated (J) because these 

analytes were detected below 
the MDL but above the 
instrument detection limit. 

1938 04PU-96-0030 Cyanide (total), silver, cadmium J Metals The results should be regarded 
as estimated (J) because these 
analytes were detected below 
the MDL but above the 
instrument detection limit. 

1938 04PU-96-0031 Silver, beryllium, cobalt, nickel J Metals The results should be regarded 
as estimated (J) because these 
analytes were detected below 
the MDL but above the 
instrument detection limit. 

! 1938 I 04PU-96-0032 Cyanide (total), beryllium, cobalt, j Metals The results should be regarded 
copper, magnesium, sodium, nickel as estimated (J) because these 

analytes were detected below 
the MDL but above the 
instrument detection limit. 

1938 04PU-96-0033 Cadmium, cobalt, sodium J Metals The results should be regarded 
as estimated (J) because these 
analytes were detected below 
the MDL but above the 
instrument detection limit. 

3983R 04PU-97-0269 Lead J Metals The results should be regarded 
as estimated (J) because the 
percent difference for the soil 
ICP serial dilution was 13.3% 
when a 1 0% value is required. 

3983R 04PU-97-0269 Antimony UJ Metals The results for Antimony should 
be regarded as non-detected 
and estimated (UJ) because the 
spike was outside of specified 
control limits. 
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TABLE CS-5 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-4 

Request Sample 

I 
Anatyte I No. 10 Analyte(s) Qualifier Suite Comments 

1938 I 04PU-96-0025 Arsenic. boron, thallium u Metals The sample results should be 
regarded as nondetected (U) 
because the sample results are 
greater than the EDL but less 
than five times the 
concentration of the related 
analyte in the blank. 

1938 04PU-96-0026 Arsenic u Metals The sample results should be 
regarded as nondetected (U) 
because the sample results are 

! greater than the EDL but less 
than five times the 
concentration of the related 
analyte in the blank. 

1938 04PU-96-0027 Arsenic, thallium, uranium u Metals The sample results should be 
-0028 regarded as nondetected (U) 

because the sample results are 
greater than the EDL but less 
than five times the 
concentration of the related 
analyte in the blank. 

1938 04PU-96-0029 Arsenic, thallium u Metals The sample results should be 
-0031 regarded as nondetected (U) 
-0032 because the sample results are 
-0033 greater than the EDL but less 

than five times the 
concentration of the related 
analyte in the blank. 

1938 04PU-96-0025 Titanium J- Metals The results should be regarded 
-0026 as estimated and biased low 
-0027 (J-) for detects because the 
-0028 result from the matrix spike 
-0029 sample was below the lower 
-0030 limit. 
-0031 

I 
·0032 
-0033 

I 

1938 04PU-96-0025 Selenium UJ Metals The results should be regarded 
-0026 as nondetected and estimated 
-0027 (UJ) because the spike was 
-0028 outside of specified control 
-0029 limits. 
-0030 
-0031 
-0032 
-0033 

1938 04PU-96-0030 Boron, thallium u Metals I The sample results should be 
. regarded as nondetected (U) 
because the sample results are 
greater than the EDL but less 
than five times the 
concentration of the related 
analyte in the blank. 
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TABLE CS-4 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-3 

Request Sample -
I 

Analyte 
No. 10 Anatyte(s) Qualifier Suite Comments 

3984R 04PU-97 -0266 Barium-140, bismuth-211, u Gamma The results should be regarded 
bismuth-212, cerium-139, cerium-144, spectroscopy as nondetected (U) because 
cobalt-60, cesium-134, europium-152, these analy1es were not 
mercury-203, lanthanum-140, detected above the reported 
sodium-22, neptunium-237, MDA. 
protactinium-231, protactinium-233, 
protactinium-234m, lead-211, 
re>dium-223, ruthenium-1 06, 
selenium-75, tin-113, strontium-as. 
thorium-227, thorium-234, yttrium-88, 
zinc-65 

3984R 04PU-97-0266 Actinium-228, americium-241, u Gamma The results should be regarded 
cobalt-57, manganese-54, spectroscopy as nondetected (U) because the 
radium-226, radon-219, uranium-235, result is less than three times 
annihilation radiation the reported one-sigma 

uncertainty. 

3984R 04PU-97-0267 Actinium-228, americium-241, u Gamma The results should be regarded 
cadmium-1 09, cobalt-60, spectroscopy as nondetected (U) because the 
lanthanum-140, protactinium-234m result is less than three times 

the reported one-sigma 
uncertainty. 

3984R 04PU-97-0267 Barium-140, bismuth-212, cerium-139, u Gamma The results should be regarded 
cerium-144, cobalt-57, cesium-134, spectroscopy as nondetected (U) because 
cesium-137, europium-152, these analy1es were not 
mercury-203, manganese-54, detected above the reported 
sodium-22, neptunium-237, MDA. 
protactinium-231, protactinium-233, 
lead-211, radium-223, radium-226, 
radon-219, ruthenium-106, 
selenium-75, tin-113, strontium-as, 
thorium-227, thorium-234, 
uranium-235, yttrium-88, zinc-65, 
annihilation radiation 
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TABLE CS-4 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-3 

Request Sample 

I 
Analyte 

No. 10 Analyte(s) Oualiflel' Suite Comments 

3945R 04PU-97-0250 Americium-241, barium-140, u 'Gamma I The results should be regarded 
bismuth-212, cadmium-109, cobalt-57, spectroscopy as nondetected (U) because the 
cobalt-60, sodium-22, result is less than three times 
protactinium-231, protactinium-233, the reported one-sigma 
protactinium-234m. radium-224, uncertainty. 
ruthenium-1 06, uranium-235 

I 3945R 04PU-97 ·0251 Bismuth-212, cadmium-109, u Gamma The results should be regarded 
cesium-137, manganese-54, spectroscopy as nondetected (U) because the 
neptunium-237, protactinium-231, result is less than three times 
thorium-234 the reported one-sigma 

uncertainty. 

3945R 04PU-97 -0251 Americium-241, barium-140, u Gamma The results should be regarded 
bismuth-211, cerium-139, cerium-144, spectroscopy as nondetected (U) because 
cobalt-57, cobalt-60, cesium-134, these analytes were not 
europium-152, mercury-203. detected above the reported 
lanthanum-140, sodium-22, MDA. 

I 
protactinium-233, protactinium-234m, 
lead-21 1, radium-223, radon-21 9, 
ruthenium-106, selenium-75, tin-1 13, 
strontium-as, thorium-227, yttrium-88, 
zinc-65, annihilation radiation 

4107R 04PU-98-0008 Plutonium-238 u Isotopic The results should be regarded 
-0009 plutonium as nondetected (U) because 
-0010 these analytes were not 
-0016 detected above the reported 
-0017 MDA. 
-0018 
-0030 
-0031 

3984R 04PU-97-0260 Plutonium-239,240 u Isotopic The results should be regarded 
plutonium as nondetected (U) because 

these analytes were not 
detected above the reported 
MDA. 

i 3984R 04PU-97-0252 Plutonium-238 u Isotopic The results should be regarded 
-0253 plutonium as nondetected (U) because 
-0254 these analytes were not 
·0256 detected above the reported 
-0257 MDA. 
-0258 
-0259 
-0260 
-0261 
-0262 
-0263 
-0264 
-0265 
-0266 
-0268 
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TABLE CS-4 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-3 

Request Sample Analyte 
No. ID Analyte(s) Qualifier Suite Comments 

3945R 04PU-97-0247 Americium-241, barium-140, u I Gamma The results should be regarded 
cerium-144, cobalt-60, cesium-134, spectroscopy as nondetected (U) because 
europium-152, mercury-203, these analy1es were not 
lanthanum-140, manganese-54, detected above the reported 
sodium-22, neptunium-237, MDA. 
protactinium-233, radium-223, 
ruthenium-106, selenium-75, tin-113, 
strontium-as, thorium-227, 

' 
thorium-234, yttrium-aa, zinc-65, 
annihilation radiation 

3945R 04PU-97-0247 Bismuth-21 1, bismuth-212, u Gamma The results should be regarded 
cadmium-109, cerium-139, cobalt-57, spectroscopy as nondetected (U) because the 
cesium-1 37, protactinium-23 1 , result is less than three times 
protactinium-234m, lead-21 1, the reported one-sigma 
radium-224, radon-219 uncertainty. 

3945R 04PU-97-024a Barium-140, bismuth-21 1, u Gamma The results should be regarded 
bismuth-212, cerium-139, cerium-144, spectroscopy as nondetected (U) because 
cobalt-57, cobalt-60, cesium-1 34, these analy1es were not 
europium-152, mercury-203, detected above the reported 
lanthanum-140, manganese-54, MDA. 
sodium-22, neptunium-237, 
protactinium-233, protactinium-234m, 
lead-21 1, radium-223, radon-219, 
ruthenium- 106, selenium-75, tin-1 13, 
strontium-as. thorium-227, 
thorium-234, yttrium-aa, zinc-65, 
annihilation radiation 

3945R 04PU-97-024a Radium-226 u Gamma The results should be regarded 
spectroscopy as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 

3945R 04PU-97-0249 Barium-1 40, bismuth-21 1, u Gamma The results should be regarded 
bismuth-212, cerium-144, cobalt-57, spectroscopy as nondetected (U) because 
cobalt-60, cesium-134, europium-152, these analy1es were not 
mercury-203, lanthanum-140, detected above the reported 
manganese-54, sodium-22, MDA. 
protactinium-233, lead-21 1. 
radon-21 9, ruthenium-1 06, 
selenium-75, tin-1 13, strontium-as. 
thorium-227, thorium-234, 
uranium-235, yttrium-aa. zinc-65, 
annihilation radiation 

3945R 04PU-97-0249 Americium-24 1, cadmium-109, u Gamma The results should be regarded 
cerium-139, neptunium-237, spectroscopy as nondetected (U) because the 
protactinium-231, protactinium-234m, result is less than three times 
radium-223 the reported one-sigma 

uncertainty. 

3945R 04PU-97-0250 Cerium-139, cerium-144, cesium-134, u Gamma The results should be regarded 
europium-152, mercury-203, spectroscopy as nondetected (U) because 
lanthanum-140, manganese-54, these analy1es were not 
neptunium-237, lead-21 1, radium-223, detected above the reported 
radon-219, selenium-75, tin-113, MDA. 
strontium-as. thorium-227, 
thorium-234, yttrium-aa, zinc-65, 
annihilation radiation 
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Appendix C Results of QA!QC Activities 

TABLE CS-4 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-3 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3945R 04PU-97-0244 Americium-241, barium-140, u Gamma The results should be regarded 
bismuth-21 1, bismuth-212, spectroscopy as nondetected (U) because 
cerium-139, cerium-144, cobalt-57, these analytes were not 
cobalt-60, cesium-134, cesium-137, . detected above the reported 
europium-152, mercury-203, MDA. 
lanthanum-140, manganese-54, 
sodium-22, neptunium-237, 
protactinium-231, protactinium-233, 
protactinium-234m, lead-211, 
radium-223, radon-219, 
ruthenium-106, seler.ium-7S, ti~r113, 
strontium-as, thcrium-227, 
thorium-234, yttrium-aa. zinc-6S 

3945R 04PU-97-0244 Cadmium-1 09, uranium-23S, u Gamma The results should be regarded 
annihilation radiation spectroscopy as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 

3945R 04PU-97-024S Americium-241, barium-140, u Gamma I The results should be regarded 
bismuth-211, bismuth-212, spectroscopy as nondetected (U) because 
cadmium-109, cerium-139, these analytes were not 
cerium-144, cobalt-57, cobalt-60, detected above the reported 
cesium-134, cesium-137, MDA. 
europium-152, mercury-203, 
lanthanum-140, manganese-54, 
sodium-22, neptunium-237, 
protactinium-231, protactinium-233, 
protactinium-234m, lead-211, 
radium-223, radium-224, rado~r219, 
ruthenium-1 06, selenium-75, ti~r 113, 
strontium-as. thorium-227, 
thorium-234, yttrium-aa. zinc-6S, 
annihilation radiation 

3945R 04PU-97-0245 Radium-226 u Gamma The results should be regarded 
spectroscopy as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 

3945R 04PU-97 -0246 Americium-241, barium-140, u Gamma The results should be regarded 
bismuth-211, bismuth-212, spectroscopy as nondetected (U) because 
cerium-139, cerium-144, cobalt-57, these analytes were not 
cobalt-60, cesium-134, cesium-137, detected above the reported 
europium-152, mercury-203, MDA. 
manganese-54, sodium-22, 
neptunium-237, protactinium-231, 
protactinium-233, protactinium-234m, 
lead-211, radium-223, rado~r219, 
selenium-75, tin-113, strontium-a5, 
thorium-227, thorium-234, ' 
uranium-23S, yttrium-aa, zinc-6S, 
annihilation radiation 

3945R 04PU-97-0246 Cadmium-109, lanthanum-140, u Gamma The results should be regarded 
ruthenium-1 06 spectroscopy as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 
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Results of QAIQC Activities Appendix C 

TABLE CS-4 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-3 

Request Sample Analyte 
No. ID Analyte(s) OuaiHier Suite Comments 

3944R 04PU·97-0244 Antimony UJ Metals The results for antimony should 
-0245 be regarded as nondetected 
-0246 and estimated (UJ) because the 
-0247 spike was outside of specified 
-0248 control limits. 
-0249 
-0250 
-0251 

3983R 04PU-97 -0266 
-0267 

3983R 04PU-97 -0266 Lead J Metals The results for lead should be 
-0267 regarded as estimated (J) 

because the percent difference 
for the soil ICP serial dilution 
was 13.3% when a 1 0% value 
is required. 

3584R 04LA-97-0230 Plutonium-238 u Isotopic The results should be regarded 
-0231 plutonium as nondetected (U) because 
-0232 these analytes were not 
-0234 detected above the reported 

MDA. 

3802R 04PU-97 -0177 Plutonium-238 u Isotopic The results should be regarded 
-0179 plutonium as nondetected (U) because 
-0180 these analytes were not 
-0181 detected above the reported 
-0182 MDA. 
-0183 
-0184 
-0185 
-0186 
-0187 
-0188 
-0189 
-0190 
-0191 
-0192 
-0193 
-0194 
-0195 
-0196 
-0198 
-0200 
-0201 
-0202 
-0203 
-0206 
-0207 
-0208 

3945R 04PU-97-0245 Plutonium-238 u Isotopic The results should be regarded 
plutonium as nondetected (U) because 

these analytes were not 
detected above the reported 
MDA. 
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Appendix C Results of QAJQC Activities 

TABLE CS-3 (continued} 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-2 

Request Sample Analyte 
No. 10 Analyte(s) OuaiHier Suite Comments 

3945R 04PU-97 -0211 Barium-140, cobalt-60, cesium-137, u Gamma The results should be regarded 
lanthanum-140, radium-226, zinc-65. spectroscopy as nondetected (U) because the 
annihilation radiation result is less than three times 

the reported one-sigma 
uncertainty. 

3945R 04PU-97 -0212 Cerium-139. cerium-144, cobalt-57, u Gamma The results should be regarded 
cesium-134, europium-152, spectroscopy as nondetected (U) because 
mercury-203, sodium-22, these analytes were not 
lanthanum-140, protactinium-231, detected above the reported 
protactinium-233, protactinium-234m, MDA. 
radium-223, radium-224, radon-219, 
ruthenium-1 06, selenium-75, tin-113, 
strontium-as. thorium-227, 

I 
thorium-234, yttrium-aa, annihilation 
radiation 

3945R 04PU-97-0212 Barium-140, bismuth-211, u Gamma The results should be regarded 
bismuth-212, cadmium-109, cobalt-60, spectroscopy as nondetected (U) because the 
cesium-137, manganese-54, result is less than three times 
neptunium-237, lead-211, the reported one-sigma 
uranium-235, zinc-65 uncertainty. 

'3945R 04PU·97 -0213 Americium-241, bism<.~th-212, u Gamma The results should be regarded 
barium-140, cadmium-109, spectroscopy as nondetected (U) because 
cerium-139, cerium-144, cobalt-57, these analytes were not 
cobalt-60, cesium-134, cesium-137, detected above the reported 
europium-152, mercury-203, MD A. 
sodium-22, manganese-54, 
neptunium-237, protactinium-231, 
protactinium-233, protactinium-234m, 
lead-211, radium-223, radium-224, 
radon-219, ruthenium-106, 
selenium-75, tin-113, strontium-as. 
thorium-227, thorium-234, yttrium-aa, 
zinc-65, annihilation radiation 

3945R 04PU-97 ·0213 Bismuth-211, lanthanum-140. u Gamma 
1 
The results should be regarded 

radium·226. uranium-235 spectroscopy as nondetected (U) because the 
result is less than three times 
the reported one-sigma 
uncertainty. 

3945R 04PU-97 -0214 Bismuth-211, bismuth-212, u Gamma The results should be regarded 
cerium-144, cesium-137, spectroscopy as nondetected (U) because the 
manganese-54, neptunium-237, result is less than !hree times 
lead-211, radium-226, radon-219, the reported one-sigma 
ruthenium-1 06, annihilation radiation uncertainty. 

3945R 04PU-97-0214 Americium-241, barium-140, u Gamma The results should be regarded 
cerium-139, cobalt-57, cobalt-60, spectroscopy as nondetected (U) because 
cesium-134, europium-152, these analytes were not 
mercury-203, sodium-22, detected above the reported 
lanthanum-140, sodium-22, MDA. 
protactinium-231, protactinium-233, 
protactinium-234m, radium-223, 
selenium-75, tin-113, strontium-as. 
thorium-227, thorium-234, 
uranium-235, yttrium-aa, zinc-65 
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Results of QA/QC Activities Appendix C 

TABLE CS-3 {continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-2 

Request Sample Anatyte 
No. 10 Anatyte(s) OualifJer Suite Comments 

39a6A 04PU·97-0242 Barium-140, bismuth-211, cerium-139, u Gamma The results should be regarded 
cerium-144, cobalt-60, cesium-134, spectroscopy as nondetected (U) because 
manganese-54, mercury-203, these analytes were not 
neptunium-237, protactinium-233, detected above the reported 
protactinium-234m, lead-211, MDA. 
radium-223, radon-219, 
ruthenium-1 06, selenium-75, tin-113, 
strontium-as, thorium-227, yttrium-a8, 
europium-152, uranium-235, 
annihilation radiation. 

39a6A 04PU-97-0242 Americium-241, bismuth-212, u Gamma The results should be regarded 
cadmium-109, cobalt-57, spectroscopy as nondetected (U) because the 
lanthanum-140, sodium-22, result is less than three times 
protactinium-231, thorium-234, zinc-65 the reported one-sigma 

uncertainty. 

3945R 04PU-97-0209 Bismuth-211, bismuth-212, u Gamma The results should be regarded 
cerium-144, cobalt-60, cobalt-57, spectroscopy as nondetected (U) because 
cesium-134, europium-152, these analytes were not 
mercury-203, sodium-22, detected above the reported 
protactinium-233, protactinium-234m, MDA. 
lead-211, radium-223, neptunium-237, 
radium-224, radon-219, 
ruthenium-1 06, selenium-75, tin-113, 
strontium-as, thorium-227, zinc-65, 
annihilation radiation 

3945R 04PU-97-0209 Americium-241, barium-140, u Gamma The results should be regarded 
cadmium-109, cerium-139, spectroscopy as nondetected (U) because the 
lanthanum-140, manganese-54, result is less than three times 
protactinium-231, thorium-234, the reported one-sigma 
yttrium-88 uncertainty. 

3945R 04PU-97 -0210 Americium-241, barium-140, u Gamma The results should be regarded 
bismuth-211, bismuth-212, spectroscopy as nondetected (U) because 
cerium-139, cerium-144, cobalt-60, these analytes were not 
cesium-134, europium-152, detected above the reported 
mercury-203, sodium-22, MDA. 
protactinium-233, lanthanum-140, 
radon-219, ruthenium-106, tin-113, 
strontium-as, thorium-227, 
thorium-234, yttrium-as, zinc-65 

3945R 04PU-97-0210 Cadmium-109, cobalt-57, cesium-137, u Gamma The results should be regarded 
manganese-54, neptunium-237, spectroscopy as nondetected (U) because the 
protactinium-231, protactinium-234m, result is less than three times 
lead-211, radium-223, radium-226, the reported one-sigma 
selenium-75, uranium-235, uncertainty. 
annihilation radiation 

3945R 04PU-97-0211 Americium-241, bismuth-211, u Gamma The results should be regarded 
bismuth-212, cerium-139, cerium-144, Spectroscopy as nondetected (U) because 
cadmium-109, cobalt-57, cesium-134, these analytes were not 
europium-152, mercury-203, detected above the reported 
sodium-22, manganese-54, MDA. 
neptunium-237, protactinium-231, 
protactinium-233, protactinium-234m, 
lead-211, radium-223, radium-224, 
radon-219, ruthenium-106, 
selenium-75, tin-113, strontium-a5, 
thorium-227, thorium-234, 
uranium-235, yttrium-88 

September 1998 C-20 Pueblo Canyon Reach Report 



Appendix C Results of QAJQC Activities 

TABLE CS-3 (continued) 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-2 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3945R 04PU-97-0209 Plutonium-238 u Isotopic I The results should be regarded 
-0210 plutonium as nondetected (U) because 

these analytes were not 
detected above the reported 
MDA. 

3986R 04PU-97-0222 Plutonium-238 u Isotopic 1 The results should be regarded 
plutonium as nondetected (U) because the 

result is less than three times 
the reported one-sigma 
uncertainty. 

3986R 04PU-97-0215 Plutonium-238 u Isotopic The results should be regarded 
-0216 plutonium as nondetected (U) because 
-0217 these analytes were not 
-0218 detected above the reported 
-0219 MD A. 
-0220 
-0221 
-0223 
-0231 
-0232 
-0233 
-0234 
-0235 
-0236 
-0237 
-0238 
-0240 

4107R 04PU-98-0023 Plutonium-238 u Isotopic The results should be regarded 
-0024 plutonium as nondetected (U) because 
-0025 these analytes were not 
-0026 detected above the reported 

MD A. 
4107R I 04PU-98-0025 Plutonium-239,240 u Isotopic The results should be regarded 

-0026 plutonium as nondetected (U) because 
these analytes were not 
detected above the reported 
MDA. 

3986R 04PU-97-0241 Barium-140, bismuth-212, cerium-139, 

I 

u Gamma The results should be regarded 
cesium-134, sodium-22, spectroscopy as nondetected (U) because 
cadmium-109, cobalt-57, cobalt-60, these analytes were not 
europium-152, mercury-203, detected above the reported 
protactinium-231, protactinium-233, MDA. 
protactinium-234m, selenium-75, 
tin-113, uranium-235, yttrium-88, 
lead-211, radium-223, radon-219, 
ruthenium-1 06, strontium-as, 
thorium.227, thorium-234, zinc-65, 
annihilation radiation 

3986R 04PU-97-0241 Americium-241, bismuth-211, u Gamma The results should be regarded 
cerium-144, lanthanum-140, spectroscopy as nondetected (U) because the 
neptunium-237, radium-224, result is less than three times 
radium-226 the reported one-sigma 

uncertainty. 
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Results of QAJQC Activities Appendix C 

TABLE CS-3 

DATA QUALIFIERS FOR PUEBLO CANYON REACH P-2 

Request Sample Analyte 
No. 10 Analyte(s) Qualifier Suite Comments 

3944R 04PU-97-0209 Antimony UJ Metals The results for antimony should 
-0210 be regarded as nondetected 
-0211 and estimated (UJ} because the 
-0212 spike was outside of specified 
-0213 control limits. 
-0214 

~ 3985R 04PU-97 -0241 
-0242 

3985R 04PU-97 -0241 Lead J Metals The results for lead should be 
-0242 regarded as estimated (J} 

because the percent difference 
for the soil ICP serial dilution 
was 13.3% when a 10% value 
is required. 

3782R 04PU-97 -0125 Plutonium-238 u Isotopic The results should be regarded 
-0128 plutonium as nondetected (U} because 
-0132 these analytes were not 
-0133 detected above the reported 
-0134 MDA. 
-0135 
-0136 
-0137 
-0138 
-0141 
-0143 
-0148 
-0150 
-0151 
-0152 
-0153 
-0154 
-0155 
-0156 
-0157 
-0159 
-0160 
-0161 
-0162 
-0163 
-0164 
-0165 
-0166 

3802R 04PU-97 -0167 Plutonium-238 u Isotopic The results should be regarded 
-0168 plutonium as nondetected (U} because 
-0169 these analytes were not 
-0170 detected above the reported 
-0171 MDA. 
-0172 

I 
-0174 
-0175 

3945R 04PU-97-0211 Plutonium-238 u 1 Isotopic The results should be regarded 
plutonium as nondetected (U} because the 

result is less than three times 
the reported one-sigma 
uncertainty. 
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To: 

From: 

DOE Field Office Personnel 
Members of the NAAG/DOE Workgroup 

Christine Milliken {t;:::-
Executi•ve Director and General Counsel 
~ational Association of Attorneys General 

. ' 
Yf_anha Crosland A~ . 
Drrector, Office o{fntergovemmental and Pubhc Accountability 
U.S, Department of Energy 

Date: September. 1998 

Re: Announcement and Issuance of Guidance: 
Sharing of Radionuclide Information with States 

After years ofhard·work and discussion the U.S. Department of Energy and the National 
Association of Attorneys General are pleased to announce the completion and issuance of a joint 
effort. the enclosed guidance. "Sharing of Radionuclide Information with States." This truly 
imponant occasion marks the first time that DOE and the National Association of Attorneys General 
have combined their effortS to produce a jointly created guidance document. 

This effort was enhanced through a cooperative agreement between the U.S. Deparunent of 
:::nergy and the ~:atio112l Association of Ano:-.:1::ys Gencrcl (N.I\AG). A woricing grc .. ~. wruch ·'.' 0 •. ~ 

formea of both DOE personnel and Assistant Attorneys General, was established ro formuLate 
procedures for DOE personnel to use as guidance when responding to state requests for radionuclide 
information. The guidance can be used to respond to requests from all states where DOE facilities 
are. Located as well as states affected by DOE activities or facilities. 

Sharing of Radionuclide Information wirh States lays out the scheme whereby DOE intends 
to work coopemtively with States to accommodate ~dionuclide information requests as a matter of 
comity and in the interests of open communication. It does not. however waive any legal defenses 
either party may have against a state's effortS to impose mandatory requirements to provide 
radionuclide information. This guidance will help to improve the state-federal relationship and 
provide a smooth response to state requests. 

We jointly believe the NAAGIDOE effort that produced this guidance will assist both the 
states and DOE with more effective communication and hope that this guidance will ser\'e as a firSt 
step towards greater undemanding of state and federal needs for timely information. 



'·- •j 

July, 1998 

GUIDANCE 
SHARING OF RADIONUCLIDE INFOR.'\1A TION WITH STATES 

I. Background 

The Office of Environmental Policy and Assistance had a cooperative agreement with the Nation 
Association of Attorneys General to improve communication among rhe States and DOE ( 
environmental compliance issues related to DOE facilities. 11lis work is continuing under an agree me 
with the Office ofEn ... ironmental Management. NAAG. in its role as the membership organization 
the Anomeys General of the 50 states, Cormnonwealth. Territories. and the District of Columbia. assi! 
the legal officers in fulfilling the responsibilities of their offices. Therefore. ~A1~.G is particularly we 
suited to facilitate communication among DOE and the States. 

Discussions associated with these agreements has led to the identification of several issues that DC 
and NAAG considered important and warranted further evaluation. One of these issues is the Statf 

position that DOE should establish a policy to provide radionuclide information as requested · 
individual States. 

The States believe that there are cases where DOE has not been forthcoming in providing rad.ionucli 
information. NAAG has provided DOE the results of a survey on State experiences in receivi. 
radionuclide information from DOE. The eight States responding to the survey (Idaho. Kentud 
Nevada. New Mexico, Ohio, Oregon, Tennessee. Washington) indicated that DOE generally provid1 
on a voluntary basis. radionuclide information requested. However. in some cases. the provision of d; 
has been delayed or resisted by DOE. Moreover, DOE has occasionally resiSted States- anempts 
reouire the submission of soch iniorm.z.tion unless scaru.crv Zluthoritv is clea:-. This n.:~~.star.ce h.~ . . . 
a few cases. resulted in litigation or admmistrative appeal. In an effort to Cill.Ilinnze such instances 
is important to remember that DOE currently has policies which address the sharing of envirorune 
safety and health information with stakeholders. However. based on discussions with NAAG and t 
States. there appears .to be some need to clarify these policies as they relate to the provision 
radionuciide information. 

The purpose of this guidance is to restate DOE's current policies and to provide assistance to D< 
personnel sharing radionuclide infonnation. This guidance will appiy equally to requests from Sta 
where DOE facilities are located and from other States affected by DOE activities or facilities. T: 
guidance is not applicable to a request far radionuclide information where a State has authority. 

II. Existin& Policy 

Then Secretary of Energy Hazel O'Leary issued a memorandum. '~Enviromnent Safety and Hea 
Policy for the Department of Energy Complex" on July 20, 1993 (copy attached). The purpose oft 
memorandum was to set fonh the Department's vision of personal commitmen~ mutual trUSt, OJ 
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communication. continuous improvement and full involvement of all interested parties. The g;uidin~ 
principles emphasized DOE"s srrong commitment to the health and safety of our workers and th~ publi~ 
and the protection of the environment. One of these guiding principles is ··to encourage and promote 
the sharing of envirorunent. safety and health information and resources:· On July 29. 1994. then 
Secretary O'Leary issued another memorandum. ··Implementation of the Department's Public 
Participation Policy'' (copy attached). One of the critical policy elements contained in this guidance is 
that the ··Depamnent will foster candid information exchanges and ongoing rwo-way communications 
using a variety of mediwns. '' 

III. Gujdance 

Consistent with the policies discussed above. DOE intends to work cooperatively with the States to 
accommodate their requests for rad.ionuclide infonnation as a maner of comity and in accordance with 
the following guidance and conditions set forth below: 

This guidance and any DOE actions taken in reliance ou this guicia.LLcc dces not waive.. or eliminate any 
legal defenses or argumentS DOE may have against a state's effort to impose mandatory State 
requirementS to provide radionuclide information. Funher, this guidance does not act to waive. 
eliminate or preempt'any legal privileges or other bases DOE may have regarding the release of such 
information. nor will it create any legally binding comminnentS. Tills guidance is intended solely to 
clarify DOE's policy on providing the release and exchange of radionuciide information in an effon to 
limit instances in which DOE might object to providing radionuclide information. 

In those instances where a DOE field office is unable to reach agreement with a State. the issue should 
be raised to the appropriate Headquaners Program Office and the Office of General Counsel for 
assistance. 

A. Exjstin& And New Information 

t;pon request by a State. DOE will make radionuchde informa.tiou promptly ava1labie. 'Nhen the 
requested information exists. 

When information requested by the State does not exist or is not readily compatible for a State· s use. 
DOE personnel should use their best efforts to develop the information and should resolve the issue on 
a case by case basis. taking into consideration co~ available resources. and the extent the result will 
be informative on an issue of public interest DOE will frrst explore alternative ways of satisfying the 
State's request for information. In order to do so, DOE personnel should request that the State provide 
DOE with the reasons the requested information is needed and the uses to which it will be put. DOE 
personnel should keep in mind that the goal is to provide the requested information. 

If DOE determines that it is umeasonable to generate the infonnation requeste~ DOE should continue 
to work ~ith the State to address its concerns. For example. in cases where it has been determined by 
DOE that it is cost prohibitive for DOE to generate the information. sharing the cost of generating the 
information with the States should be explored. 
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B. Mandatorv v. Voluntary Provision 

In the spirit of cooperation. DOE should focus discussions with the States on accanunodatimz ead 
other· s needs and constraints and should anempt to avoid arglUllentS concerning stannary or reS!~laton 
authority. In particular. DOE personnel should work to strucrure their interactions with the Sta~es sue~ 
that issues of regulatory authority need not be addressed. 

On some occasions the State's request for radionuclide information may come in the form of, 
mandatary requirement contained in a permit. agreement. etc. On those occasions. DOE personnel. i1 
consultation with field office counsel. should anempt to resolve the issue by agreeing to voluntaril~ 
provide the information. as a maner of comity. In the event that the proposed resolution is unacceptabl1 
to the State, DOE field office personnel should determine whether to accept or challenge th 
requirement and/or reach an acceptable ccmpromise with the State. 

Although DOE" s policy is to work 'Mth the States to accommodate tb.eir requests for radionuclid 
information by voluntarily providing this information in accordance with this guidance. it should b 
recognized that this policy does not eliminate any legal arguments DOE may have against a State' 
anempt to impose mandatory requirements to provide radionuclide information in the absence of 
regulatory or legislative mandate to do so. However, it is hoped that by providing information on 
voluntary basis the instances where States would unilaterally seek to impose mandatory requiremen1 
would be minimized. 

C. Clauificd Infonnatiog 

'N"hen the information requested by a State is available. but cannot be released because the informatic 
is classified or con1rolled as provided by law. such as section 1200) of CERCLA. or section 2168 , 
42 United States Code (Dissemination ofUnclassified Controlled Nuclear Information). DOE shou: 
consult with the appropriate classification officers or other appropriate officials to initiate 
::'~:::iassifi:,n:wn review or ir: the ca:;;e C'fsecsitive mformation. to deterr:nne ifrhe int-;,.-:mation C:!n c 
re1eased in accordance with appiicable procedures for proper handling. If the mformation can ' 
declassified in a meaningful fonn, or otherwise released. steps should be taken to accomplish this ar 
the State should be notified of the approximate release date. If the information cannot be declassific 
in a meaningful form. or otherwise released. DOE personnel and the State should work together 
determine if there are other alternatives to meeting State information needs. 

IV. Conclusjon 

DOE is committed to continuous improvement in achieving excellence in worker. public. a: 
environmental protection. One of the ways this can be accomplished is through open communicatio1 
such as sharing of information with all interested persons. Sharing includes providing radionucli 
infonnation to States in a manner consistent with the law and DOE policy. Circumstances which co1. 
hinder or prevent the release of requested information should be resolved, whenever practicab 
through discussion with State authorities. 

3 
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memorandum 
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ToJMS: Distribution 
FromJMS: Barry Drennon, DCC/M707 

Phone/FAX: 6~64961665-5358 

Symbol: EMIER:98-0327 

Date: 9/2/98 

SUBJECT: RCRA PERMITS MANAGEMENT PROGRAM REQUIREMENT GUIDE 

Enclosed for your information is the New Mexico Environment Department RCRA 
Permits Management Program Requirement Guide issued by the Hazardous and 
Radioactive Materials Bureau in March, 1998. 

The tabs have been added for your convenience and were not part of the original 
document. 

The attached figure has also been added for your convenience. This figure 
supplements the figure in the Risk-Based Decision Tree (included after the last tab of 
this document). It is difficult to read the text of the figure in the original, therefore the 
attached figure has been included. 
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Attachment: Risk Based Decision Tree 
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4.) Use this determination in 
conjunction with other criteria 
to support a petition for NFA 

(HSWA CA Process) 

13.) Use this determination in 

RISK BASED DECISION TREE 

1.) Perform RFI or equivalent project 

2.) Perform data assessment 

5.) Further investigagtion is required. 
Assess environmental fate and 
transport from source term. 

11.) Perform screening assessment. 
8.) No Risk Assessment needed: 
clean up to AA approved site 
background levels 1 or risk-basec 
concentrations2 or non detect. 

conjunction with other criteria .,._ ___ c:::: 

to support a petition for NFA 
(HSWA CA Process) 

20.) Clean up site 
to AA approved 
risk based 
concentratiions 3 
or background 
levels. 1 

FOOTNOTES 

9.) Submit 
final report. 

22.) Clean up site to AA approved 
risk based concentrations 2 or 
background levels. 1 

17.) Use this determination in 
conjunction with other criteria 
to support a petition for NFA 

(HSWA CA Process) 

19.) Documentation prepared 
to justify deferral. To be 
incorporated into the schedule 
of compliance. 

1. Background constituent level is naturally occurring leve1 prior to industrial develpm 
or hazardous waste operations in the area. 

2. Using Ecological or Toxicological Benchmarks develped on a case by case basis. 
3. Developed on a site specific basis by conducting a baseline risk assessment. 
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II. 

-

HRMB Standard Operating proced~res Manual 
Volume 1 -External ·:-

SOP Volume 1 - Overview 
A. Purpose 
B. Frequency of Revision 
RCRA Activities 
A Subtitle C 

1. Applicable Laws and Regulations 

2. 
3. 

4. 

a. Permit Procedures -Environment Department Regulations (20 NMAC 1.4 ) 
b. Hazardous Waste Management Regulations (20 NMAC 4.1) : - ·. 
c. Hazardous Waste Fee Regulations (20~NMAC 4.2) 
d. New Mexico Hazardous Waste Act (C.hapter 74.:.+1 through 14) 
e. Procedures for Decision Making (20 NMAC 4.1, Subpart X, §1103, 

f. 
40 CFR 124) 
The Solid Waste Disposal Act as Amended by The Hazardous and 
Solid Waste Amendments of 1984 ..•.. 

g. Resource Conservation and Recovery Act of 1976 
RCRA Authorization 
Permitting Processes 
a. Permit Application 

(1} PartA ' ._; 

(2} Part B 
(3} HSWA Module 
(4} Permit ApprovaVOenial 

b. Permit Modifications 
( 1) Notice of Determination 

c. Public Notices 
(1) Response to Public Comments 

Checklists 
a. General Permit Requirements 

b. 

(1} Part A (§270.13) 
(2} Part B General Requirements (§270.14) 

(a) Waste Analysis Plan (§264.13 and §265.13) 
Specific Permit Requirements 
(1} Subpart 1- Use and Management of Containers (§264.170, 

(2) 

(3} 

(4} 
(5} 

(6} 
(7} 
(8} 

§265.170 and §270.15) 
Subpart J- Tank Systems (§264.190, §265.190 and 
§270.16) 
Subpart K- Surface Impoundments (§264.220, §265.220 and 
§270.17) .. 
Subpart L- Waste Piles (§264.250, '§265.250 and §270.18) 
Subpart M- Land Treatment (§264.270, §265.270 and 
§270.20} 
Subpart N- Landfills (§264.300,§265.300 and §270.21) 
Subpart 0 - Incinerators (§264;340 and §265.340) 
Subpart 0 - Short Term Incineration (§ 264.344; §265.340 
and §270.62) ·· 
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HRMB Standard Operating Procedures Manual 
Volume 1 - External 

(9) Subpart S - Corrective Action Management Unit 
(§264.552) 

(1 0) Temporary Units (§264.553) 
(11) Subpart W -Drip Pads (§264.570, §265.440 and §270.26) 
(12) Subpart X- Miscellaneous Units (§264.600 and §270.23) 
( 13) Subpart AA - Air Emission Standards for Process Vents 

(§264.1000, §265.1033 and §270.24) 
(14) Subpart BB- Air Emission Standards for Equipment Leaks 

(§264.1050, §265.1050 and §270.25} 
(15) Subpart CC- Air Emission Standards for Tanks, Surface 

Impoundments, and Containers (§264.1 080, §265.1 080 and 
§270.27) 

( 16) Subpart DO - Containment Buildings (§264.11 00 and §265. 
1100) 

c. Closure and Post Closure Care Plans/Permits 
(1) Subpart G- Closure and Post Closure (§264.110 and 

§265.110) 
(2) Subpart I - Use and Management of Containers {§264.178) 
(3) Subpart J -Tanks Systems (§264.197 and §265.197) 
(4) Subpart K- Surface Impoundments (§264.228 and §265.228) 
(5) Subpart L- Waste Piles (§ 264.258 and §265.258) 
(6) Subpart M - Land Treatment (§264.280 and §265.280) 
(7) Subpart N- Landfills (§264.310 and §265.310) 
{8) Subpart 0 - Incinerators (§264.351 and §265. 351) 
(9) Subpart W- Drip Pads (§264.575 and 265.445} 
(1 0) Subpart X -Miscellaneous Units (§264.603) 
(11) Subpart 00- Containment Buildings (§264.1102 and 

§265.1102) 
d. Subpart F - Special Forms of Permits (§270) 

(1) Permit by Rule (§270.60) 
(2) Emergency (§270.61) 
(3) Hazardous Waste Incinerators (§270.62} 
(4) Land Treatment Demonstration (§270.63) 
(5) Interim Permit for UIC Wells (§270.64) 
(6) Research Development and Demonstration (§270.65) 
(7) Boilers and Industrial Furnaces (§270.66) 

5. References/Guidance Documents 
HSWA/Corrective Action 
1. Subpart S Guidance 

a. Proposed Subpart S Rules 
(1) Federal Register Vol. 55, No. 145, Friday July 27,1990 
(2) Federal Register Vol. 61, No. 85, Wednesday May 1, 1996 

2. Review Procedures 
a. External Comments 

(1) Environmental Protection Agency 

NMED-HRMB 
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HRMB Standard Operating Procedures Manual 
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b. Technical Resources 
c. Precedence 

( 1) Notices of Deficiency 
(2) Annotated Outlines 
(3} Position Papers 
(4} EPA Documents 
(5) Concept Papers 
(6} Letters, etc. 

3. Drafting and Issuing Comments 
a. Process (cycle} 
b. Format 

4. Document Formats 
a. Annotated Outlines 

(1} Facility-wide Workplans (IWP, BWIP, etc.} 
(2} Sampling and Analysis Plans/Workplans 
(3} RCRA Facility Investigation Reports 
(4} HSWAICA-related Permit Modification Requests 

(a} No Further Action Proposals 
Ill. HRMB Position Papers 

A. Risk Evaluation Issues 
1. Risk Assessment 

a. Human Health Risk-based Screening Action Levels and Screening
level Assessment 

b. Use of Tolerance Intervals to Calculate Constituent Concentrations 
Representative of Natural Background 

c. Application of Background Concentrations in the Risk Assessment 
Process 

d. Radiological Risk Assessment 
e. Application of Risk Assessment to RCRA-regulated Units 

2. Site-specific Background 
3. Land Use and Exposure Scenarios 

a. Future Land Use Plans 
4. RCRA-regulated Activities 

a. Risk-based Cleanup and Closure at Sites for Which Remediation or 
Removal of Hazardous Constituents to Background Levels Will Not Be 
Achieved 

b. Clean Closure 
c. Equivalency Demonstrations of Clean Closure Based on Residential 

Risk 
B. Sampling and Analysis Issues 

1. SAP Development and Performance 
a. Compositing of Soil Samples During Site Characterization 
b. Toxicity Characteristic Leaching Procedure (TCLP} 
c. Determination of Extent 
d. Field Screening/Field Analytical Technologies 
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e. Variances from Approved Workplans 
f. Polychlorinated Biphenyls (PCBs) 
g. Presumptive Sampling 

(1) Septic Tanks 
2. Ground Water and Surface Water Issues 

a. Uppermost Aquifer 
b. Filtered vs. Unfiltered Ground Water Samples 
c. Approach to Systemic Ground Water Contamination 
d. Collective Drainage or Watershed Approach 
e. Low Flow Sampling 

3. Data Evaluation 
a. Data Quality Reviews 
b. Data Useability 
c. Adequate QAJQC Sampling 

C. Processes 
1. Solid Waste Management Unit Designations 

a. NPDES Outfalls 
2. Accelerated Corrective Action 
3. Interim Measures 
4. Notifications of Release/Discharge 
5. Presumptive Remedies 

D. Communication and Coordination 
1. Point of Contacts 
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STANDARD OPERATING PROCEDURES (SOP) MANUAL 
VOLUME 1 - External 

I. SOP Volume 1 - Overview 

A. Purpose 

The Resource Conservation and Recovery Act (RCRA) Permits Management 
Program (RPMP) staff is responsible for administering the State of New 
Mexico's Hazardous Waste Management Permit Program and implementing 
the RCRA Permit Program under the provisions of the New Mexico 
Hazardous Waste Act (Section 74-4-1 et seq. New Mexico Statutes 
Annotated 1978), Title 20 New Mexico Administrative Code Chapter 4.0 and 
as authorized by the United States Environmental Protection Agency 
(USEPA). RPMP's primary directive is to protect human health and the 
environment of the State of New Mexico. 

As the administrative authority for over thirty facilities (comprising over four 
thousand corrective action sites) state-wide, RPMP has prepared this 
Standard Operating Procedures Manual, Volume I - External (the 
"Document") to assist both the regulated community in developing and the 
regulator in reviewing RCRA- and Hazardous and Solid Waste Amendment 
(HSWA)-required documents. 

B. Frequency of Revision 

This Document, which is considered a living document, shall be revised on an 
annual basis, or as otherwise deemed necessary by RPMP. The regulated 
community is encouraged to provide written comments to RPMP for 
consideration for inclusion in subsequent revisions to this Document; 
however, RPMP will be the sole author of revisions to this Document. 

Each revision made to this Document or portions of this Document shall be 
so identified as a revision (indicated by a change in date) in the lower right
hand corner of each revised page. As revisions are made, they shall be 
distributed by formal transmittal letter from a RPMP representative to each 
facility's designated point of contact. Additions made to this Document shall 
be distributed in the same manner as revisions. 

Section I, Page 1 
March 3, 1998 
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1. 4, Permit Procedures - Environment Department, filed November 13, 
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NB'If KDICO DIVIRONMBHT DBPARTKDft' 
1190 ST. FRANCIS DRrvi/P.O. BOX 26110 

SANTA rl, NEW MBXICO 87502 

&NVIRONICENTAL PRO"RCTION 
BNVIRONKEN'TAL PROTECTION GBNBRAL 
PDJCIT PROCBDURBS - BNVIRONNBNT DBPAR'l'KDT 

100. SUBPART I - GBNBRAL [12-1-97] 

101. ISSUING AGENCYs Environment Department. [12-1-97] 

102. SCOPBs This Part sets forth procedural regulations for 
public hearings before the Environment Department involving permit 
issuance, renewal, denial, or modification, license, and variance 
petitions, except to the extent any provision of this Part is 
inconsistent with any rule promulgated by the Environmental 
Improvement Board or the Water Quality Control Commission. These 
regulations may be adopted by the Environmental Improvement Board 
or Water Quality Control Commission; however, nothing in this Part 
shall be construed as limiting or affecting, in any manner, the 
authority of the Board or Commission to adopt rulemaking for permit 
procedures as provided by law. [12-1-97] 

103. STATUTORY AUTHORITY a This Part is adopted under the 
authorityofNMSA 1978,55 9-7A-6.D, 74-1-1 through13, 74-4-4.A.7, 
74-9-28.A (1) and (3) and 74-9-29. [12-1-97] 

103A. PR.B-NKAC REGULATORY PILING BISTORYs The material in this 
Part was derived from that'previously filed with the State Records 
Center & Archives under NMED 91-1, Rules Governing Hearings for 
Permits and Variances Under the Solid Waste Act, filed June 18, 
1991. [12-1-97] 

1038. HISTORY OP UPBALID MATERIAL z This Part repeals and replaces 
20 NMAC 1. 4, Permit Procedures - Environment Department, filed 
October 31, 1995, as amended by 20 NMAC 1.4.112.C.l, filed May 17, 
1996. [12-1-97] 

104. DURATIONs Permanent. [12-1-97] 

lOS. BFFBCTrvl DATBs December 1, 1997, unless a later date is 
cited at the end of a section or paragraph. [12-1-97] 

106. OBJBCTIVB: The objective of this Part is to establish 
hearing procedures for permit issuance, renewal, denial, or 
modification, license and variance petitions; to ensure due process 
for all persons; to ensure the ability to participate of all 

20 NMAC 1.4 1 
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persons and entities who desire to take part; and to give an 
orderly structure to the proceedings. [12-1-97] 

107. o•riHITIONSa 

A. GBNBRAL. As used in this Part: 

1. •Act• means, as the context requires: 

a. the Department of Environment Act, NMSA 1978, 
Chapter 9, Article 7A; 

h. 
74, Article 2; 

the Air Quality Control Act, NMSA 1978, Chapter 

c. 
74, Article 3; 

the Radiation Protection. Act, NMSA 1978, Chapter 

d. the Hazardous Waste Act, NMSA 1978, Chapter 74, 
Article 4; 

•• the Water Quality Act, NMSA 1978, Chapter 74, 
Article 6; 

f. the Solid Waste Act, NMSA 1978, Chapter 74, 
Article 9; and 

g. any rule adopted or amended by the Board or 
Commission that utilizes this Part; 

2. •Administrative Record• means all public records 
used by the Division in evaluating the application or petition, 
including the application or petition and all supporting data 
furnished by the applicant or petitioner, all materials cited in 
the application or petition, public comments, correspondence, and 
as applicable, the draft permit and statement of basis or fact 
sheet, and any other material used by the Division to evaluate the 
application or petition; 

3. •Applicant• means any person whose application for 
a permit, renewal or modification to a permit, or license is the 
subject of the proceeding under this Part; 

4. •Application• means an application for a permit, 
renewal or modification to a permit, or license; 

5. •completeness Determination• means a determination 
made by the Secretary that an application under the Solid Waste Act 
contains all information required by the Act and Regulations; 

20 NMAC 1.4 2 
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'. •Department • means the Environment Department or its 
successor agency; 

7. "Division• means the appropriate Division within the 
Environment Department; 

8. • document • means any pleading, mot ion, response, 
reply, memorandum, decision, order, entry of appearance, or other 
writing filed in a proceeding under this Part; 

9. "Draft Permit • means a document prepared by the 
Division indicating the Division's proposed decision to issue, 
deny, or modify a permit; 

10. •final order• means the order issued by the 
Secretary that is dispositive of the matter; 

11. •Hearing Clerk• means the person designated by the 
Secretary to maintain the Hearing Record; 

12. •Hearing Determination• means a determination made 
by the Secretary that a public hearing is required under the Act or 
Regulations; 

13. "Hearing Officer• means the person designated under 
this Part or appointed by the Secretary to conduct a proceeding 
under this Part; 

14. "Hearing Record• means the. Record Proper and the 
written transcript or recorded tape of the public hearing, 
including all exhibits offered into evidence, ·whether or not 
admitted; 

15. •license• means a license issued pursuant to the 
Radiation Protection Act, NMSA 1978, Chapter 74, Article 3; 

1,. •party• means the Petitioner, the Applicant, the 
Division, or a person who files an entry of appearance on or before 
the deadline set forth in the Notice of Hearing; 

17. "Petition• means a Petition for Variance; 

18. "Petitioner• means a person who timely files a 
Petition; 

19. •Record Proper• means the Administrative Record and 
all documents filed by or with the Hearing Clerk; 

20. "Regulations• means any rule adopted pursuant to the 
Act; 

20 NMAC 1.4 3 
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21. •secretary• means the Secretary of Environment, the 
Secretary's designee, or any person who assumes the role of the 
Secretary for purposes of this Part in the event of the Secretary's 
recusal or disqualification; 

22. •technical testimony• means scientific, engineering, 
economic or other specialized testimony, whether oral or written, 
but does not include legal argument, general comments, or 
statements of policy or position concerning matters at issue in the 
hearing; 

23. •technical materials• means all data, studies and 
tangible materials used to form the basis of opinion(s) held by a 
witness presenting technical testimony; and 

24. •variance• means a waiver from one or more 
substantive regulations under the Solid Waste Act. 

B. TBRXS USBD IN Ac-t OR UGOLATIONS, Terms defined in the 
Act or Regulations and not defined in this Part are used consistent 
with the meanings given in the Act or Regulations. 
[12-1-97] 

108. APPLICABILITY OP llt7LBS 01' CIVIL PROCBDUR.I AND BVIDBNCB 1 The 
New Mexico Rules of Civil Procedure, SCRA 1986, 55 1-001 to 1-102 
and the New Mexico Rules of Evidence, SCRA 1986, 55 11-101 to 
11-1102 shall not apply to proceedings under this Part. At the 
discretion of the Hearing Officer, the rules may be used for 
guidance and shall not be construed to limit, extend, or otherwise 
modify the authority and jurisdiction of the Secretary under any 
Act. [12-1-97] 

109. LIBERAL CONSTRUCTION: This Part shall be liberally construed 
to carry out its purpose and the purposes of the statute or 
statutes and regulations pursuant to which the.proceeding at issue 
is conducted. This part shall also be liberally construed to 
facilitate participation by members of the public, including those 
who are not represented by counsel. [12-1-97] 

110. SBVBRABILITYa If any section or application of this Part is 
held invalid, the remainder of this Part or any other application 
shall not be affected. [12-1-97] 

111. SAVXHGS CLAUSE& 

A. LIMITATION OP APPLICABILITY. This Part does not apply to 
pending proceedings for which a Notice of Hearing has been 
published as provided in Section 202 of 20 NMAC 1.4 filed October 
31, 1995, does not affect any permit issued prior to the effective 
date of this Part until the permittee applies for a modification 

20 NMAC 1.4 4 



S T ;:. - "7 • - • : r• ':" ,.. '71 - ::- f 
. '.-

or renewal of the permit, and does not affect any license or 
variance issued prior to the effective date of this Part. Any 
amendment to this Part shall not apply to a proceeding pending on 
the effective date of the amendment. 

B. UPBRBNCIS Ilf O'l'BIR ROLlS. Any reference in any other 
rule to NMED 91-1, or to 20 NMAC 1.4 as filed October 31, 1995 and 
amended May 17, 1996, or to any provision thereof shall be 
construed as a reference to this Part, or to the corresponding 
provision thereof. 
[12-1-97] 

112. POWDS AND DOTIIS OP TKI SICR.BTARY AND DUINQ OPPICD a 

A. SBCRBTARY. The Secretary shall exercise all powers and 
duties as prescribed under the Act, the Regulations and this Part, 
and not otherwise delegated to a staff member, the Hearing Officer, 
or the Hearing Clerk. The Secretary may specify procedures in 
addition to or that vary from those provided in this Part in order 
to expedite the efficient resolution of the action or to avoid 
obvious injustice, so long as such procedures do not conflict with 
the Act or the Regulations or prejudice the rights of any party. 

B. BBAJtDfQ OPPICD. The Secretary may appoint one or more 
Hearing Officers to perform the functions described in this 
Section. The Hearing Officer shall exercise all powers and duties 
prescribed or delegated under the Act, the Regulations, or this 
Part. The Hearing Officer shall conduct a fair and impartial 
proceeding, assure that the facts are fully elicited, and avoid 
delay. The Hearing Officer shall have authority to take all 
measures necessary for the maintenance of order and for the 
efficient, fair and impartial adjudication of issues arising in 
proceedings governed by this Part which includes, but is not 
limited to, authority to: 

1. conduct hearings under this Part; 

2. rule upon motions, procedural requests, and offers 
of proof; 

3. issue all necessary orders, except final orders 
issued by the Secretary under this Part; 

4. issue subpoenas, as authorized under the Solid Waste 
Act and Section 205.0; 

5. administer oaths and affirmations, examine witnesses 
and admit or exclude evidence; and 
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6. require parties to attend conferences for the 
settlement or simplification of the issues, or the expedition of 
the proceedings. 

C. SBCRBTARY OFFICD1 QUALIFICATIONS I 
DISQUALIFICATION. 

1. QUALIFICATIONS. 

a. The Secretary or the Hearing Officer shall not 
perform any function provided for in this Part regarding any matter 
in which the Secretary or the Hearing Officer: 

(1) has a personal bias or prejudice concerning 
a party, the Application or Petition, involved in the proceeding; 

(2) has a financial interest in the proceeding 
or facility that is the subject of the proceeding; 

(3) is related to a party to the proceeding; or 

(4) is an officer, diz-ector or trustee of a 
party to the proceeding. 

b. The Secretary shall not be-disqualified solely 
because of having been briefed on the matter prior to initiation of 
a proceeding under this Part. 

2. DISQUALIFICATION. 

a. Any party, by motion and for cause listed in 
Section ll2.C.l, may request the disqualification of the Hearing 
Officer at any time prior to the hearing, or of the Secretary at 
any time prior to filing of the Final Order. 

b. The Hearing Officer shall file a reconunended 
decision on a motion under this Section within five (5) days. The 
secretary shall file an order on a motion under this Section within 
five (5) days of the filing of the recommended decision. If the 
secretary grants the motion, the order shall designate the person 
who shall assume the duties of the Secretary or Hearing Officer. 
[12-l-97] 

113 • COMPU'l'ATIOH AND BXTINSION OF TDCB:: 

A. COMPUTATION. In computing any period of time prescribed 
or allowed by this Part, by any applicable statute, or by order of 
the Hearing Officer or Secretary, except as otherwise specifically 
provided, the day of the event from which the designated period 
begins to run shall not be included. The last day of the computed 
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period shall be included, unless it is a Saturday, Sunday, or legal 
state holiday, in which event the time is extended until the end of 
the next day which is not a Saturday, Sunday, or legal state 
holiday. Whenever a party must act within a prescribed period 
after service upon him and service is by mail, three (3) days is 
added to the prescribed period. The three days extension does not 
apply to any deadline mandated under the Act.3 

B. UTBHSIONS OP TID. The Secretary or Hearing Officer may 
grant an extension of time to file a document or may continue a 
hearing upon timely motion of a party to the proceeding, for good 
cause shown, and after consideration of pre~udice to other parties 
and undue delay to the proceeding. 
[12-1-97] 

114. BX PARTK DISCUSSIONSa At no time shall any person discuss 
the merits of the proceeding ex parte with the Secretary or the 
Hearing Officer. •Ex parte• means any written or oral 
communication relating to the merits of the proceedings, between 
the Secretary or Hearing Officer and any person, including 
communications between Department staff directly involved in the 
proceeding and the Secretary or Hearing Officer. Ex parte does not 
include communications between any party or person and department 
staff. This prohibition shall begin to apply on the date the 
Secretary or Division makes a completeness or hearing determination 
and shall terminate on the date of the final order. [12-1-97] 

115. PILING, SBRVICB, AND PORK OP DOCUKBHTS a 

A. PILING 01' DOCUKBNTS. 

1. Except as otherwise provided, the original of a 
document to be filed in the proceeding shall be filed with the 
Hearing Clerk. · 

2. A telefax copy of a document may be filed in lieu of 
the original by: 

a. telefaxing the document directly to the Hearing 
Clerk, provided: 

(1) the document is preceded by a cover sheet 
addressed to the Hearing Clerk and indicating: 

(a) the sender's name, address, telephone 
number, and telefax number; 

(b) the case name and number; and 

(c) the number of pages .transmitted; 
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(2) the document is no more than ten (10) pages 
in length excluding the telefax cover sheet; and 

(3) the sender does not request return of a 
conformed copy of the document; or 

b. for documents greater than 10 pages in 
length, telefaxing the document to a person other than the 
Department who files the document for the sender. 

3. A hand-delivered or mailed document, including a 
document telefaxed to a consenting agent who files the document for 
the sender, shall be deemed filed on the day the document is 
received by the Hearing Clerk, provided the document is received 
before the close of business on a working day. A document 
telefaxed directly to the Hearing Clerk shall be deemed filed upon 
completion of successful transmission of the document, provided 
successful transmission is completed before the close of business 
on a working day. The close of business o~a working day shall be 
5:00 p.m. or such earlier time when the Department's main offices 
are officially closed before 5:00 p.m. A working day shall not 
include a Saturday, Sunday, or state or federal holiday. A 
document received after close of business or on a non-working day 
shall be deemed filed on the next business day. 

4. A party filing a document by telefax shall retain 
the original of the document throughout the pendency of the 
proceeding. Any party shall have the right to inspect the original 
of the document. 

B. SDVICB OP DOCtJMENTS. 

1. Except as otherwise provided, a person filing a 
document shall serve a copy thereof upon all parties. 

2. Any service required under this Part shall be deemed 
adequate if the document is: 

a. hand-delivered or mailed first class or express 
to the most recent address provided by the person upon whom service 
is made; or 

b. telefaxed to the most recent telefax number 
that: 

(1) appears on a document filed in the 
proceeding by the person upon whom service is made; or 
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(2) has been provided to the person making 
service by the person upon whom service is made, with that person's 
consent to be served by telefax. 

3. A certificate of service, conforming substantially 
to Section 116.B, shall accompany a filed document. 

4. A person serving a document by telefax, upon request 
of the person upon whom service is made, shall provide to that 
person a hand-delivered or mailed copy of the document. 

c. PORK OP DOCtJKB:NTS. Unless otherwise ordered by the 
Hearing Officer, all documents, except exhibits, shall be on 
8M x 11-inch white paper, and the first page of every document 
shall conform substantially to Section 116.A. 

D. DOCOKDrrS ISSUBD BY SBCJlBTARY 01. DARDfQ OPPICBR. All 
documents issued by the Secretary or Hearing Officer shall be filed 
with the Hearing Clerk. The Hearing Clerk shall promptly serve 
copies of the docume~t upon all parties. 

B. UAMIHATION OP IIBAIUNG RBCORD. 

1. UAJaHATION ALLOWED. Subject to the provisions of 
law restricting the public disclosure of confidential information, 
any person may, during normal business hours, inspect and copy the 
Hearing Record or any part thereof. 

2. COST OP DUPLICATION. Unless waived by the 
Department, the cost of duplicating the Hearing Record or any part 
thereof shall be borne by the person seeking duplication. 
[12-1-97] 

116 • SAIIPLB PORIIS 1 

A. PRBPBRRBD PORXAT POl. DOCUMBNTS. 

STATE OF NEW MEXICO 
BEFORE THE SECRETARY OF ENVIRONMENT 

IN THE MATTER OF THE [APPLICATION/PETITION] 
OF [NAME OF APPLICANT/PETITIONER] 
FOR A (TYPE OF PERMIT /LICENSE/VARIANCE] FOR 
[NAME OR DESCRIPTION OF FACILITY] No. 

TITLE OF DOCUMENT 

Text of document. 
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Signature 
NAME 
ADDRESS 
TELEPHONE NUMBER 

B. PR.BFIRilBD PORXAT POR CBRTIPICATBS OP SDVICB. 

CERTIFICATE OF SERVICE 

I hereby certify that on [month/day/year) a copy of [name of 
document) was [hand-delivered/mailed express or first class/faxed) 
to: 

[names and addresses of persons upon whom service is made] 

Signature 
NAME 

[12-1-97] 

117. -199. [Reserved] 

200. SUBPART II PRBliBUING PROCBDtJRBS [12-1-97] 

201. INXTXATION OP BBARXNGa 

A. PILING OP COMPLBTBNBSS OR BEARING DITBRKINATION. A 
proceeding under this Part shall be initiated by the filing of a 
Completeness or Hearing Determination by the Secretary. 

B. ADialnSTRATIVB :UCORD TO HBARXNO CLUJ:. Upon the filing 
of a Completeness or Hearing Determination, the Division shall, no 
later than the hearing, forward the Administrative Record to the 
Hearing Clerk. Material readily available at the Division' a 
office, or published material which is generally available, need 
not be physically included in the Administrative Record, provided 
that the material is identified in an index to tbe Administrative 
Record filed with the Hearing Clerk. The Administrative Record is 
available for public review at all times. 

C. PBTITION. A Petition shall: . 

1. specify each prov1.s1.on of the Solid Waste 
Managements Regulations from which the variance is sought; 

2. specify the length of time for which the variance is 
sought; and 

3. contain a recitation of all facts the Petitioner 
relies upon to support the Petition, including a showing that: 

20 NMAC 1.4 10 



ST :..--:--.·-- -~~r- ~r-
• , ..,• -. ,1 I:.,\ 

li97 r"'\' 1 3 rt ''J: s 7 

a. application of the provisions from which 
variance is sought would result in an arbitrary and unreasonable 
taking of the Petitioner's property or would impose an undue 
economic burden upon the Petitioner's lawful business, occupation, 
or activity; 

b. granting the variance will not result in any 
condition injurious to human health, safety, or welfare, or the 
environment; and 

c. if the variance is requested for longer than one 
(1) year, facts showing that there are no practicable means known 
or available for the adequate prevention of degradation of the 
environment or the risk to the public health, safety, or welfare. 

D. COKBINBD ACTION. Nothing in this Part shall preclude the 
filing of a combined Application and Petition by the same person, 
provided the caption and title clearly indicate that the document 
is to be treated as both an Application and a Petition. 

•• DIVISION USPOHS. TO PBTI'l'IOH. The Division shall 
promptly review the Petition to determine whether it is complete 
and if not, notify the Petitioner of that fact, and of the reasons 
the Petition is deemed incomplete. 

P. COKPLBTENESS DBTDMZHATION. In making a Completeness 
Determination; the Division shall consider whether the Applicant 
has addressed all the administrative requirements required by the 
Act and the Regulations. The Completeness Determination shall not 
be considered to be a determination that the Application is 
approvable. 
[12-1-97] 

202. HOTIC. OP I)()CKB'l'IHQJ IDBNTIPICA'l'IOH 01' SBCRB'l'AJlY OR DBSIGNBB 
AND BBARDIO Ol'l'ICD.a The Hearing Clerk shall, as soon as 
practicable after receipt of a Completeness or Hearing 
Determination, issue a Notice of Docketing. The Notice of 
Docketing shall contain the caption and docket number of the case, 
the date upon which the Completeness or Hearing Determination was 
received by the Hearing Clerk, the name of the Secretary or 
designee who will issue the Final Order, and the name of the 
Hearing Officer, if one has been designated. If a Hearing Officer 
has not been designated, the Hearing Clerk shall notify the parties 
of the name of the Hearing Officer as soon as one is assigned. The 
Hearing Clerk shall include a copy of this Part with the Notice of 
Docketing sent to the Applicant or Petitioner. [12-1-97] 
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2 03 • SCHKDULING '1'111 BlARING s 

A. DARDfO DAD. Unless otherwise provided by law, the 
Hearing Clerk shall distribute the Notice of Public Hearing as set 
forth in Section 203.B. no later than sixty (60) days after the 
filing of a Completeness or Hearing Determination. 

B. HOTICB OP DARING. 

1. COH"l'DT. The Department shall promptly prepare and file 
with the Hearing Clerk a Notice of Hearing setting forth: 

a. the date, time, and location of the hearing; 

b. a brief description of the nature and location 
of the action to be considered in the Draft Permit, Application or 
Petition, including the name and address of the Applicant or 
Petitioner; 

c:. the name, address and telephone number of a 
person from whom further information, including a copy of the Draft 
Permit, Application or Petition, may be obtained; 

d. the requirements for ad Entry of Appearance, a 
Statement of Intent to Present Technical Testimony, and a general 
written or oral statement; 

hearing; and 
•· a statement that this Part shall apply at the 

f. any other requirement set forth in the Act or 
applicable regulation. 

2. SBRVICI. Except as provided under Section 205, the 
Hearing Clerk shall, no later than thirty (30) days prior to the 
hearing: 

a. send copies of the Notice of Hearing, with 
requests for publication, to at least one newspaper of general 
circulation in the state, and to at least one additional newspaper, 
if any, published or distributed at least weekly in the area where 
the facility is located; 

b. mail a copy of the Notice of Hearing to each 
party and to each person who filed a written request for a hearing 
or who expressed to the Department in writing an interest in the 
facility that is the subject of the proceeding; 
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c. mail a copy of the Notice of Hearing to each 
local, state, or federal agency and Tribal government affected by 
the facility that is the subject of the proceeding; 

4. immediately upon receipt of an entry of 
appearance received after the initial mailing, mail a copy of the 
Notice of Hearing to such person; and 

•· file in the Hearing Record the Affidavits of 
Publication from the newspapers in which the Notice of Hearing was 
published. 

c. COHTIHUANCB or DAlliNG. A request to continue a hearing 
may be granted upon motion by a party, for good cause shown, and 
after consideration of prejudice to other parties and undue delay 
to the proceeding. 

D. LOCATION 01' TIIB DAR.:IHG. Unless otherwise provided by 
law, the hearing shall be in Santa Fe or at a place in the area 
affected by the facility which is the subject of the proceeding. 
[12-1-97] 

204. KOTIOHS 1 

A. GBHDAL. Any party may file a motion with the Hearing 
Clerk.All motions, except those made orally on the record during a 
hearing, shall be in writing, specify the grounds for the motion, 
state the relief or order sought and state whether it is opposed or 
unopposed. Each motion may be accompanied by affidavits, 
certificates, or other evidence relied upon, and shall be served as 
provided by Section llS.B. 

B. UHOPPOSBD MOTIONS. An unopposed motion shall state that 
concurrence of all other parties was obtained. The moving party 
shall submit a proposed order approved by all parties for review by 
the Hearing Officer. 

c. OPPOSED MOTIONS. Any opposed motion shall state either 
that concurrence of other parties was sought and denied, or why 
concurrence was not sought. A memorandum brief in support of such 
motion may be filed. 

D. USPONSB TO MOTIONS. Any party upon whom an opposed 
motion is served shall have fifteen (15) days after service of the 
motion to file a response. A non-moving party failing to file a 
timely response shall be deemed to have waived any objection to the 
granting of the motion. 
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•. UPLY TO USPOHSI. The moving party may, but is not 
required to, submit a reply to a non-moving party's response within 
ten (10) days after service of the response. 

P. n•ciSIOH. Except as provided in Section 112 .C.2 or 
otherwise ordered by the Hearing Officer, all motions shall be 
decided by the Hearing Officer without a hearing. 

- [12-1-97] 

2 0 5 • SP.CIAL PROCBDUJlBS POll BBARINQS UNDBR TD SOLID WASTJ: ACT 1 

A. SBRVIC• OP PUBLIC HOTICI. No later than sixty (60) days 
after the Hearing Clerk receives a Completeness Determination, the 
Hearing Clerk shall provide public notice of the hearing and 
service in the form and manner set forth under NMSA 1978, 
5 74-9-22. 

B. DISCOVBRY. Discovery shall only be permitted upon a 
determination by the Hearing Officer that: 

1. the discovery will not unreasonably delay the 
proceeding and is not unreasonably burdensome or expensive; 

2. the information sought is -not privileged and is 
relevant to the subject matter of the proceeding; and . 

3. the information to be obtained is not unreasonably 
cumulative or duplicative, or not otherwise reasonably obtainable. 

c. ORDER POR DISCOVERY. Upon motion for discovery by a 
party and determination that such motion should be granted, the 
Hearing Officer shall issue an order for the taking of such 
discovery together with any conditions and terms of the discovery. 

D. SUBPOBHAS. The Secretary has and may delegate to the 
Hearing Officer the power to issue subpoenas for the attendance and 
testimony of witnesses and the production of relevant documentary 
evidence. 
[12-1-97] 

206.-299. [Reserved] 

300. SUBPART III PARTICIPATION [12-1-97] 

301. PARTICIPATION: 

A. ENTRY OJ' APPBARANCB. Any person who wishes to be a party 
shall file, and serve upon all other parties of record, an Entry of 
Appearance, on or before the deadline set forth in the Notice of 
Hearing. A timely Statement of Intent to Present Technical 
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Testimony shall be considered an Entry of Appearance, if the person 
filing such statement has not previously filed a separate Entry of 
Appearance. 

B. IJI'DCT OP PAILURK TO PILl. Failure to file a timely 
Entry of Appearance shall preclude a person from being a party in 
the proceeding, but shall not preclude a person from presenting a 
general written or oral statement or non-technical testimony in the 
proceeding. 

C. ORDBU POR CONDUCT OP PROCBIDINGS. In proceedings under 
this Part, the Hearing Officer may conduct pre-hearing conferences 
and issue pre-hearing orders that are not inconsistent with these 
rules, for purposes including but not limited to expediting the 
disposition of the proceeding, discouraging unnecessary, 
duplicative or wasteful prehearing activities, formulating and 
simplifying issues, obtaining stipulations or admissions of fact or 
law, obtaining advance rulings regarding the admissibility of 
evidence, avoiding the presentation of unnecessary or cumulative 
evidence or motions and adopting special procedures for managing 
proceedings involving difficult or complex issues and/or large 
numbers of parties. With respect to proceedings involving large 
numbers of parties, the Hearing Officer may require that service of 
documents under Section 115. B be made on designated representatives 
of groups of parties with similar interests and may make such other 
orders as are consistent with this Subpart. 
[12-1-97] 

3 02. PROCIDUU: POR StJ'Bia'rl'AL OP STATDCBNTS AND TUTDCONY 1 

A. TECHNICAL WRITTEN STATBNBHTS AND ORAL ·usTIKOHY. Any 
person who intends to provide a technical written statement or oral 
testimony concerning a Draft Permit, Application or Petition shall 
file a Statement of Intent to Present Technical Testimony on or 
before the deadline in the Notice of Hearing, but in no event later 
than fourteen (14) days prior to the hearing. 

1. CONTD"1" OP STATEMEHT OP INTENT. The Statement of 
Intent to Present Technical Testimony shall 

a. identify the person filing the statement; 

b. state whether the person filing the statement 
supports or opposes the Draft Permit, Application, or Petition, or 
in the case of the Division, the Division's reconunended decision to 
approve, deny, or approve with conditions the Draft Permit, 
Application, or Petition; 

c. identify each witness, including name, address, 
affiliation(&), and educational and work background; 
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each witness; 
d. estimate the length of the direct testimony of 

•. · identify all exhibits which are part of the 
Record Proper and, for exhibits not part of the Record Proper, 
attach a copy; 

f. list or make available all technical materials 
relied upon by each witness in making statement of technical of 
fact or opinion contained in his or her direct testimony; and 

g. attach a summary. of the testimony of each 
witness, stating any opinion(&) to be offered by such witness, and 
an explanation of the basis for such opinion(&). 

2. BI'PBCT or I'AIL'OJUI TO riLB. Failure to file a timely 
Statement of Intent to Present Technical Testimony meeting the 
requirements of Section 302 .A.1 shall preclude a person from 
presenting technical testimony, and if the person has not filed a 
timely Entry of Appearance, from being a party in the proceeding, 
but shall not preclude a person from presenting a general written 
or oral statement or non-technical testimony in the proceeding. 

B. GBHDAL WI.I'l'TD AND ORAL STATDIBN'l'SJ HOH-TJ:CBHICAL 
TESTIMONY. Any person may provide a general written statement 
concerning the Draft Permit, Application, or Petition at or before 
the hearing. Any person may provide a general oral statement or 
non-technical testimony concerning the Draft Permit, Application, 
or Petition at the hearing. 
[12-1-97] 

303.-399. [Reserved] 

-100. SUBPART XV BBARIHG PROCBDORBS [12-1-97] 

-101. BORDBH OP PUSVASIOHJ ORDBR or TBSTDIOH!'J BVIDBHC. UQt1IRBDa 

A. BORDBH 01' PBRSUASIOH. The Applicant or Petitioner has 
the burden of proof that a permit, license, or variance should be 
issued and not denied. This burden does not shift. The Division 
has the burden of proof for a challenged condition of a permit or 
license which the Department has proposed. Any person who contends 
that a permit condition is inadequate, improper, or invalid, or who 
proposes to include a permit condition shall have the burden of 
going forward to present an affirmative case on the challenged 
condition. 

B. ORDBR OP TBSTDION'Y. Unless otherwise agreed to by the 
parties or ordered by the Hearing Officer, testimony shall be 
presented in the following order: 
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1. 
Petitioner; 

testimony by, and examination of, the Applicant or 

2. testimony by, and examination of, technical 
witnesses in support of the Draft Permit, Application, or Petition; 

3. testimony by, and examination of, technical 
witnesses in opposition to the Draft Permit, Application, or 
Petition ; 

4. all other testimony or oral statement; 

5. direct testimony by the parties, as appropriate, in 
the same order as testimony in the proceeding; and 

6. rebuttal testimony by the parties, as appropriate, 
in the same order as testimony in the proceeding. 

c. 
determine 
evidence. 
[12-1-97] 

STANDARD POR DBCISIOH. The Hearing Officer shall 
each matter in controversy by a preponderance of the 

4 02 • BVIDBNCB 1 

A. OBHBRAL. Except as otherwise provided in this subsection, 
the Hearing Officer shall admit all relevant evidence that is not 
unduly prejudicial or repetitious, or otherwise unreliable or of 
little probative value. 

1. Evidence relating to settlement that would be 
excluded in the courts of New Mexico under SCRA 1986, S 11-408 is 
not admissible. 

2. All privileges recognized in the courts of New 
Mexico shall be recognized to the same extent in proceedings under 
this Part. 

3. No person shall be allowed to testify as an expert 
unless identified as a technical witness in a timely filed 
Statement of Intent to Present Technical Testimony. 

B. UAMIHATIOif OP WITNBSSBS. All persons shall have an 
opportunity to examine witnesses at the hearing in the order set 
forth under Section 401.B. Witnesses shall be examined orally, 
under oath or affirmation, except as otherwise provided in this 
Part or by the Hearing Officer. The Hearing Officer may limit 
cross-examination to avoid harassment, intimidation, needless 
expenditure of time, or undue repetition. Technical information, 
including but not limited to data, studies, and tangible materials, 
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shall not be offerea or introduced during the examination of 
witnesses unless the technical information is in the Hearing 
Record, and was filedta or before the deadline for a Statement of 
Intent to Present Tedbical Testimony. Nothing in this section 
shall be construed til limit the right of a party to offer or 
introduce technical Deormation for impeachment or rebuttal. 

c. KXBIBITS. lach exhibit offered in evidence shall be 
marked with a desigiEion identifying the person by whom the 
exhibit is offered, aj shall be numbered serially in the sequence 
in which offered. A.aries of exhibits i~lustrative of the same 
subject, such as a aries of photographs or diagrams showing 
different aspects ofdie same activity, may be numbered with the 
same number and seqlBI!tial letters (e.g., 1a, 1b, etc.). The 
Record Proper and anyJIIrt thereof shall be evidence, and shall not 
be offered as exhibiaat the bearing, but persons may use copies 
in the course of tatimony. Unless otherwise ordered by the 
Hearing Officer: 

1. A per .. offering an exhibit during the course of 
testimony shall provjl a copy of the exhibit to each party. 

2. The caiginal of the following types of exhibits 
shall be replaced il the Hearing Record with the indicated 
substitute: 

a. o-ts, maps, diagrams, and photographs larger 
than 8~ by 11 inches 11hich cannot be folded or rolled shall be 
replaced with paper cpies of 8M by 11 inches or larger which can 
be folded or rolled; 

b. Pllltographic slides shall be replaced with 
photographic prints • 8M by 11 inches or smaller or paper copies 
of 8~ by 11 inches; · 

c. o.rhead projector slides shall be replaced with 
paper copies of 8~ byJl inches; 

d. M~s, samples, and other non-documentary 
exhibits shall be r.aced with photographic prints of 8~ by 11 
inches or smaller, Pewtr copies (of such photographic prints) of 8~ 
by 11 inches, or oraltestimony describing the exhibits. 

3. A per.. offering an exhibit for which a substitute 
is placed in the Heaing Record shall retain the original of the 
exhibit during the amdency of the proceeding, including any 
appeal(s), and shal~upon request, deliver the original of the 
exhibit to the Hear~ Officer. Secretary, or court(s). 
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D. OPPICIAL NOTICK. The Hearing Officer may take official 
notice of any matter that may be judicially noticed in the courts 
of New Mexico. 
[12-1-97] 

403. OBJICTIONS AND OPFERS OF PROOFs 

A. OBJICTIOlf. A party may make any objection concerning the 
conduct of the hearing which may be stated orally or in writing 
during the hearing. The party raising the objection shall supply 
a short statement of its grounds. The objection, the short 
statement of its grounds, and the ruling by the Hearing Officer 
shall be included in the written transcript or recorded tape of the 
proceeding. 

B. OFFD 01' PROOF. Whenever evidence is excluded, the 
person offering the evidence may make an offer of proof, which 
shall be included in the written transcript or recorded tape of the 
proceeding. 

1. The offer of proof for excluded oral testimony shall 
consist of a brief statement describing the nature of the evidence 
excluded. 

2. The offer of proof for an excluded exhibit shall 
consist of the insertion of the excluded exhibit in the written 
transcript or recorded tape of the proceeding. 

3. Failure to make an offer of proof shall waive any 
error in the exclusion of evidence. 

C. PUJUDICI.AL DROR. Where the Secretary decides that the 
ruling of the Hearing Officer in excluding the evidence was 
erroneous and prejudicial, the Secretary may remand the matter to 
the Hearing Officer for the taking of the excluded evidence, 
subject to examination and rebuttal, unless otherwise agreed to by 
the parties. 
[12-1-97] 

404.-499. [Reserved] 

500. SUBPART V POST BEARING PROCBDURBS [12-1-97] 

501. PILDIG TD TRANSCRIPTs The hearing shall be transcribed or 
tape-recorded verbatim. If the hearing is transcribed, the Hearing 
Clerk shall promptly notify all parties of ~he availability of the 
transcript. Any person desiring a copy of the transcript shall 
order a copy from the court reporter at his or her own expense. 
Any person desiring a copy of the hearing tapes shall arrange 
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copying with the Hearing Clerk at his or her own expense. 
[12-1-97] 

502. PROPOSED FINDINGS AHD CONCLUSIONS AND CLOSING AJlGOMIHTa 
Unless otherwise ordered by the Hearing Officer, any party may 
submit proposed findings of fact, conclusions of law, and closing 
argument within thirty (30) days after filing of the transcript. 
All submissions shall be in writing and shall contain adequate 
references to the Hearing Record and authorities relied upon. No 
new evidence shall be presented. (12-1-97] 

503. BBARXNG OPPICBR.'S R.BPORTa 

A. DUDLINJ: AND CON'l'D'l'. Unless otherwise provided by law 
or ordered by the Secretary, the Hearing Officer shall file a 
report within thirty (30) days after expiration of the period under 
Section 502. The report shall contain the Hearing Officer's 
findings of fact, conclusions of law, recommended decision, and 
proposed final order. 

B. COIOIBN'1' ON BB.AR.IHG OFFICER'S UPOR.T. unless otherwise 
ordered by the Secretary, a party may file comments on the Hearing 
Officer's Report, including argument for or against the Hearing 
Officer's Report or for or against modification of the Hearing 
Officer's Report, within fifteen (15) days after service of the 
Hearing Officer's Report. No new evidence shall be presented. 

C. AR.croMBNT BBPORB THB SECRETARY. The Secretary may allow 
oral argument on the Hearing Officer's Report. A request for oral 
argument shall be filed no later than the expiration of the period 
under Section 503.B. If oral argument is allowed, the Secretary 
shall notify the parties in writing regarding the time and place 
for oral argument, after giving due consideration to the 
convenience of the parties and to the deadline for issuance of the 
final order specified in Section 504. 
[12-1-97] 

5 04. PINAL ORDD BY SBCRBTARY: 

A. DBADLZNB. Unless otherwise provided by law or by order 
of the Secretary, the Secretary shall file a final order no later 
than thirty (30) days after the expiration of the applicable 
deadline in Section 503. 

B. ORDD. The Secretary may adopt, modify, or set aside the 
Hearing Officer's recommended decision, and shall set forth in the 
final order the reasons for the action taken. 
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TITLE 20 
CHAPTER 4 

.PART l. 

ST . .:_-;-:=.·~. -· ~ -- ---

NEW MEXICO ENVIRONMENTAL IMPROVEMENT BOARD 
P.O. BOX 26110/1190 ST. FRANCIS DRIVE 

SANTA FE, NEW MEXICO 87503 

ENVIRONMENTAL PROTEcriOH 
HAZARDOUS WASTE 
HAZARDOUS WASTE MANAGEMENT 

SUBPART I - HAZARDOUS WASTE MANAGEMEW,r SYSTEM: GENERAL 

101. ADOPTION OF 40 CFR PART 260. Except as otherwise provided, 
the regulations of the United States Environmental Protection 
Agency ("EPA•) set forth in 40 CFR Part 260 through July 1, 1995 
are hereby incorporated as Subpart I of this Part. [6-9-89 •• 
. 01-01-97; 03-01-97] 
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TITLE 20 
CHAPTER 4 
PART 1 

NEW MEXICO ENVIRONMENTAL IMPROVEMENT BOARD 
P.O. BOX 26110/1190 ST. FRANCIS DRIVE 

SANTA FE, NEW MEXICO 87503 

ENVIRONMENTAL PROTECTION 
HAZARDOUS WASTE 
HAZARDOUS WASTE MANAGEMENT 

IC1!. ;.,-,.. ') - .. 
' , J L~ _ !_.. - ~ r ~: 

SUBPART I - HAZARDOUS WASTE MANAGEMENT ·SYSTEM: GENERAL 

5. EFFECTIVE DATE: September 23, 1994, unless a later date is 
cited at the end of a section or paragraph. [9-23-89 ... 01-01-97] 

101. ADOPTION OF 40 CFR PART 260. Except as otherwise provided, 
the regulations of the United States Environmental Protection 
Agency ("EPA") set forth in 40 CFR Part 260 through July 1, 1996 
are hereby incorporated as Subpart I of this Part. [6-9-89 ... 
01-01-97] 

102. MODIFiCATIONS AND EXCEPTIONS. 
the following modifications and 
incorporated federal regulations: 

Except as otherwise provided, 
exceptions are made to the 

D. Wherever there is any requirement in any of the federal 
regulations incorporated into this Part to report an emergency 
situation, the requirement shall be construed to mean that the 
party required to report shall report the incident to the 
Department via the New Mexico 24-hour emergency response 
number at (505) 827-9329. [6-9-89 ... 01-01-97] 

SUBPART l:I - XDEN"l'l:Fl:CA'l'ION AND LISTmG OF HAZARDOUS WASTE 

200. ADOPTl:ON OF 40 CPR PART 261.. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 261 through 
July 1, 1995 are hereby incorporated as Subpart II of this Part. 
[6-9-89 . . . 01-01-97] 

SUBPART III - STANDARDS APPLl:CABLE TO GENERATORS OF HAZARDOUS WASTE 

300. ADOPTION OF 40 CPR PART 262. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 262 through 
July 1, 1995 are hereby incorporated as Subpart III of this Part. 
[6-9-89 . . . 01-01-97] 
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SUBPART IV - STANDARDS APPLICABLE TO TRANSPORTERS OF 
HAZARDOUS WASTE 

Cl• ~:··. 
t ·---' • f 

STt~TE<~·. ·-

1996 CEC -2 F: " 

400. ADOPTION OF 40 CFR PART 263. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 263 through 
July 1, 1995 are hereby incorporated as Subpart IV of this Part. 
[6-9-89 . . . 01-01-97] 

SUBPART V - STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE AND DISPOSAL FACILITIES 

500. ADOPTION OF 40 CFR PART 264. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 264 through 
July 1, 1995 are hereby incorporated as Subpart V of this Part. 
The substitution of the term "EPA" in Subpart I does not apply to 
the required notice set forth in 40 CFR Section 264 .12 (a) , as 
adopted in this Part. [6-9-89 . . . 01-01-97] 

SUBPART VI - INTERIM STATUS STANDARDS FOR OWNERS AND OPERATORS OF 
HAZARDOUS WASTE TREATMENT I STORAGE I AND DISPOSAL 

FACILITIES 

600. ADOPTION OF 40 CFR PART 265. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 265 through 
July 1, 1995 are hereby incorporated as Subpart VI of this Part. 
The substitution of the term "EPA" in Subpart I does not apply to 
the required notice set forth in 40 CFR Section 265.1.2 (a) I as 
adopted in this Part. [6-9-89 ... 01-01-97] 

SUBPART VII - STANDARDS FOR THE MANAGEMENT OF SPECIFIC HAZARDOUS 
WASTES AND SPECIFIC TYPES OF HAZAlmOUS WASTE 

MANAGEMENT FACILITIES 

700. ADOPTION OF 40 CPR PART 266. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 266 through 
July 1, 1995 are hereby incorporated as Subpart VII of this Part. 
[6-9-89 ... 01-01-97] 

SUBPART VIII - LAND DISPOSAL RESTRICTIONS 

800. ADOPTION OF 40 CFR PART 268. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 268 through 
July 1, 1995 are hereby incorporated as Subpart VIII of this Part. 
The substitution of term "EPA" in Subpart I does not apply to 40 
CFR§268.1(e)(3), as adopted in this Part. [6-9-89 ... 01-01-97] 
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900. ADOPTION OF 40 CFR PART 270. Except as otherwise provided, 
the regulations o£ the EPA set forth in 40 CFR Part 270 through 
July 1, 1995 are hereby incorporated as Subpart IX of this Part. 
The substitution of the terms "EPA," "Regional Administrator" and 
"Administrator" in Subpart I does not apply to 40 CFR §270. 5, 
§270.10(f) (2)&(3), §270.10(g) (1) (i), §270.11(a) {3), §270.32(c), 
§270.72(a) (5), and §270.72(b) {5), as adopted in this Part. (6-9-89 
. . . 01-01-97) 

SUBPART X - STANDARDS FOR UNIVERSAL WASTE MANAGEMENT 

1000. ADOPTION OF 40 CPR PART 273. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 273 through 
July 1, 1995 are hereby incorporated as Subpart X of this Part. 
[01-01-97] 

1001. MODIFICATIONS AND EXCEPTIONS. The term "Regional 
Administrator" and "EPA" as used in 40 CFR §273 .12 and §273 .32 
shall mean, as applicable to generators of universal waste 
pesticides under this Part, notification to the Secretary of the 
New Mexico Department of Agriculture. [01-01-97] 

SUBPART XI. MISCELLANEOUS 

1106. EFFECT OF STAY OR l:NVA.Ll:DATION OF INCORPORATED FEDERAL 
REGULATION. ~f any federal· regulation incorporated by reference in 
this Part 1s stayed, invalidated, or otherwise rendered 
unenforceable by EPA, in whole or in part, by action of a federal 
court or by the EPA, such incorporated federal regulation shall be 
enforceable by the Department only to the extent it is enforceable 
by EPA. (2-11-91, 01-01-97] 

1107. AMENDMENT AND SUPERSESSION OF PRIOR REGULATIONS. This Part 
amended and superseded the Hazardous Waste Management Regulations, 
EIB/HWMR-7, filed October 21, 1992. This Part has been amended 
effective November 1, 1995 and January 1, 1997. [6-9-89 ... 01-
1-97] 

1108. SAVING CLAUSE. Amendment and supersession of EIB/HWMR-7 and 
this Part shall not affect any administrative or judicial 
enforcement action pending on the effective date of such amendment 
nor the validity of any permit issued pursuant to EIB/HWMR-7 or 
this Part. [6-9-89 . . . 01-1-97] 
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TITLE 20 
CHAPTER 4 
PART 1 

NEW MEXICO ENVIRONMENTAL IMPROVEMENT BOARD 
P.O. BOX 26110/1190 ST. FRANCIS DRIVE 

SANTA FE, NEW MEXICO 87503 

ENVIRONMENTAL PROTECTION 
HAZARDOUS WASTE 
HAZARDOUS WASTE MANAGEMENT 

SUBPART I - HAZARDOUS WASTE MANAGEMENT SYSTEM: GENERAL 

1. ISSUING AGENCY: Environmental Improvement Board. [9-23-94] 

2 • SCOPE: All persons 
dispose of hazardous waste. 

that generate, 
[9-23-94] 

store, transport, or 

3. STATUTORY AUTHORITY: NMSA 1978, Sections 74-1-8 and 74-4-4 
(Repl. Pamp. 1993). [9-23-94, 11-1-95) 

4. DURATION: Permanent. [9-23-94] 

5. EFFECTIVE DATE: September 23, 1994, unless a later date is 
cited at the end of a section or paragraph. [9-23-89, 11-1-95, 01-

- 01-97] 

6. OBJECTIVE: The objective of Part 1 of Chapter 4 is to 
establish regulations for the management of hazardous waste, 
including standards for the iden-tification and listing of hazardous 
waste, for generators and transporters of hazardous .waste, for 
owners and operators of hazardous waste treatment, storage, and 
disposal facilities, for specific wastes- and such facilities, for 
land disposal restrictions, and for issuing, suspending, revoking, 
or modifying permits. [9-23-94, 11-1-95] 

7. - 100. [Reserved] 

101. ADOPTION OF 40 CFR PART 260. Except as otherwise provided, 
the regulations of the United States Environmental Protection 
Agency ("EPA") set forth in 40 CFR Part 260 through July 1, 1995 
are hereby incorporated as Subpart I of this Part. [6-9-89 .•. 
03-01-97] 

102. MODIFICATIONS AND EXCEPTIONS. 
the following modifications and 
incorporated federal regulations: 

Except as otherwise provided, 
exceptions are made to the 

A. The following terms defined in 40 CFR §260.10 and §270.2 
have the meanings set forth herein, in lieu of the meanings 
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set forth in 40 CFR §260.10 and §270.2: 

1. "Administrator" or "Regional Administrator" means the 
Secretary of the New Mexico Environment Department or 
his/her designee; 

2. "Act or "RCRA" (Resource Conservation and Recovery 
Act, as amended) means the New Mexico Hazardous Waste 
Act, NMSA 1978, Sections 74-4-1 through 74-4-14 (Repl. 
Pamp. 1993). [6-9-89 ... 11-1-95] 

B. The following terms not defined in 40 CFR §260.10 and 
§270.2 have the meanings set forth herein when the terms are 
used in this Part: 

1. "Appropriate act or regulation" means the New Mexico 
Hazardous Waste Act or 20 NMAC 4.1; 

2. "Board" means the Environmental Improvement Board; 

3. "CFR" means the Code of Federal Regulations; 

4. "Department" means the New Mexico Environment 
Department; 

5. "Environmental Protection Agency" or "EPA" shall be 
construed to mean the New Mexico Environment Department 
except when used in the phrases "EPA hazardous waste 
number," "EPA identification number," "EPA Region," "EPA 
Acknowledgment of Consent," "EPA Test Methods," and in 
the definitions set forth in 40 CFR §260.10 and §270.2; 

6. "Freedom of Information Act" or "FOIA" means NMSA 
1978, §§14-2-1 through 14-2-12, 14-3A-1 through 14-3A-2, 
and Section 74-4-4.30; 

7. "Hazardous substance incident" means any emergency 
incident involving a chemical or chemicals, including but 
not limited to transportation wrecks,· accidental spills 
or leaks, fires or explosions, which incident creates the 
reasonable probapility of injury to human health or 
property; 

B. "Secretary" means the Secretary of the New Mexico 
Environment Department or his/her designee; and 

9. "Subtitle c of RCRA" means the New Mexico Hazardous 
Waste Act, NMSA 1978, Sections 74-4-1 through 74-4-14 
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(Repl. Pamp. 1993). [6-9-89 ... 11-1-95] 

C. The following provisions of 40 CFR Part 260 are omitted 
from Subpart I of this Part: 

1. §260 .1 (b) (6); 

2. §260.20; 

3 . §260.22; 

4. §260.30; 

5 . §260.31; 

6. §260.32; and 

7. §260.33. [6-9-89 . . . 11-1-95] 

D. Wherever there is any requirement in any of the federal 
regulations incorporated into this Part to report an emergency 
situation, the requirement shall be construed to mean that the 
party required to report shall report the incident to the 
Department via the New Mexico 24- hour emergency response 
number at (505} 827-9329. [6-9-89 ... 01-01-97] 

103. - 199. [Reserved] 

SUBPART II - IDENTIFICATION AND LISTING OF HAZARDOUS WASTE 

200. ADOPTION OF 40 CFR PART 261. Except as otherwise provided, 
the regulations ~f the EPA set forth in 40 CFR Part 261 through 
July 1, 1995 are hereby incorporated as Subpart II of this Part. 
[6-9-89 ... 01-01-97] 

201. - 299. [Reserved] 

SUBPART III - STANDARDS APPLICABLE TO GENERATORS OF HAZARDOUS WASTE 

300. ADOPTION OF 40 CFR PART 262. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 262 through 
July 1, 1995 are hereby incorporated as Subpart III of this Part. 
[6-9-89 ... 01-01-97] 

301. OMISSIONS. The following provision of 40 CFR Part 262 is 
omitted from Subpart III of this Part: 
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A. §262.51·57. [11·1-95) 

3 02.- 399. [Reserved] 

SUBPART IV - STANDARDS APPLICABLE TO TRANSPORTERS OF 
HAZARDOUS WASTE 

400. ADOPTION OF 40 CFR PART 263. Except as otherwise provided, 
the regul~tions of the EPA set forth in 4a CFR Part 263 through 
July 1, 1995 are hereby incorporated as Subpart IV of this Part. 
[6-9-89 .... 01-01-97] 

401. OMISSIONS. The following provisions of 40 CFR Part 263 are 
omitted from Subpart IV of this Part: 

A. §263.20(e). [6-1-89] 

402. - 499. [Reserved] 

SUBPART V - STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE AND DISPOSAL FACILITIES 

500. ADOPTION OF 40 CFR PART 264. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 264 through 
July 1, 1995 are hereby incorporated as Subpart V of this Part. 
The substitution of the term "EPA" in Subpart I does not apply to 
the required notice set forth in 40 CFR Section 264 .12 (a) , as 
adopted in this Part. [6-9-89 ... 01-01-97] 

501. OMISSIONS. The following provisions of 40 CFR Part 264 are 
omitted from Subpart V of this Part: 

A. §264.149; 

B. §264.150; and 

c. §264.301(1). [6-9-89 ... 11-1-95] 

502. - 599. [Reserved] 

SUBPART VI - INTERIM STATUS STANDARDS FOR OWNERS AND OPERATORS OF 
HAZARDOUS WASTE TREATMENT, STORAGE, AND DISPOSAL 
FACILITIES 

600. ADOPTION OF 40 CFR PART 265. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 265 through 
July 1, 1995 are hereby incorporated as Subpart VI of this Part. 
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The substitution of the term "EPA" in Subpart I does not apply to 
the required notice set forth in 40 CFR Section 265.12 (a), as 
adopted in this Part. [6-9-89 ... 01-01-97] 

601. OMISSIONS. The following provisions of 40 CFR Part 265 are 
omitted from Subpart 'vr of this Part: 

A. §265.149; and 

B. §265.150. [6-9-89] 

602. - 699. [Reserved] 

SUBPART VII - STANDARDS FOR THE MANAGEMENT OF SPECIFIC HAZARDOUS 
WASTES AND SPECIFIC TYPES OF HAZARDOUS WASTE 

MANAGEMENT FACILITIES 

700. ADOPTION OF 40 CFR PART 266. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 266 through 
July 1, 1995 are hereby incorporated as Subpart VII of this Part. 
[6-9-89 ... 01-01-97] 

701 - 799. [Reserved] 

SUBPART VIII - LAND DISPOSAL RESTRICTIONS 

800. ADOPTION OF 40 CFR PART 268. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 268 through 
July 1, 1995 are hereby incorporated as Subpart VIII of this Part. 
The substitution of term "EPA" in Subpart I does not'apply to 40 
CFR §268.1(e) (3), as adopted ~n this Part. [6-9-89 ... 01-01-97] 

801. - 899. [Reserved] 

SUBPART IX - THE HAZARDOUS WASTE PERMIT PROGRAM 

900. ADOPTION OF 40 CFR PART 270. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 270 through 
July 1, 1995 are hereby incorporated as Subpart IX of this Part. 
The substitution of the terms "EPA," "Regional 

5 
Administrator" and "Administrator" in Subpart I does not apply to 
40 CFR §270.5, §270.10(f) (2)&(3), §270.10(g) (1)(i), §270.11(a) (3), 
§270.32(c), §270.72(a)(5), and §270.72{b)(5), as adopted in this 
Part. [6-9-89 ... 11-1-95] 
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901. PERMITTING PROCEDURES. 

A. Permit Issuance or Denial. 

1. Once an application is determined to be 
administratively and technically complete, the Secretary 
shall prepare and issue either a Draft Permit or a Notice 
of Intent to Deny. [6-9-89 ... ·11-1-95] 

a. A Draft Permit shall contain all conditions, 
compliance schedules, monitoring requirements and 
technical standards for treatment, storage, and/or 
disposal provided for in 40 CFR Part 270. [6-9-89] 

b. A Notice of Intent to Deny shall state the 
Secretary's reasons for the intended denial. [6-9-
89] 

2. Any Draft Permit or Notice of Intent to Deny prepared 
by the Department under §902.A.l of this Part shall be 
accompanied by a fact sheet and shall be based on the 
administrative file. Copies of the fact sheet shall be 
sent to the applicant; to any state or federal agency, as 
applicable; and, upon request, to any other person. [6-
9-89 ... 11-1-95] 

3. The Secretary shall give public notice that a Draft 
Permit or a Notice of Intent to Deny has been prepared, 
and shall allow forty- five (45) days for review and 
public comment, including requests for public hearing. 
[6-9-89 ... 10-21-92] 

4. If the Secretary issues a Draft Permit, and a timely 
written notice of opposition to the Draft Permit and a 
request for a public hearing is received, the Department, 
acting in conjunction with the applicant, will respond to 
the request in an attempt to resolve the issues giving 
rise to the opposition. If such issues are resolved to 
the satisfaction of the opponent, the opponent may 
withdraw the request for a public hearing. [6-8-89 .. 
. 10-21-92] 

5. No ruling shall be made on permit issuance or denial 
without an opportunity for a public hearing, at which all 
interested persons shall be given a reasonable chance to 
submit significant data, views or arguments orally or in 
writing and to examine witnesses testifying at the public 
hearing. A public hearing shall be scheduled if: 
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a. the Secretary issues a Notice of Intent to 
Deny, and a timely request for public hearing is 
received from the applicant; 

b. the Secretary issues a Draft Permit, a timely 
request for public hearing is received from any 
person opposed to the granting of a permit, and 
such person does not subsequently withdraw the 
request pursuant to §902.A.4 of this Part; or, 

c. the Secretary determines, no later than five 
(5) days following the end of the comment period 
specified in §902.A.3 of this Part, that a public 
hearing should be held notwithstanding the absence 
of a timely request for public hearing. [6-9-89 . 
. . 11-1-95] 

6. The comment period specified in §902.A.3 of this Part 
shall automatically be extended to the close of any 
public hearing. [6-9-89 ... 11·1-95] 

7. The Secretary shall give due consideration and the 
weight he/she deems appropriate to all comments received 
during a public comment period and to all relevant facts 
and circumstances presented at a public hearing. [6-9-89 
.. 10-21-92] 

8. When ruling on permit issuance or denial, the 
Secretary may disapprove in whole or in part, or make 
reasonable conditions to any permit, if it appears that 
the permit applied for will not meet the requirements of 
these regulations. [6-9-89 ... 10-21-92] 

9. At the time that any final permit decision is issued, 
the Secretary shall issue a response to comments. This 
response shall: 

a. specify which provisions, if any, of the draft 
permit have been changed in the final permit 
decision, and the reasons for the change; 

b. briefly describe and respond to all comments on 
the draft permit or the permit application raised 
during the public comment period, or during any 
hearing, and 

c. be available to the public. 
1-9 5] 

[6-9-89 ... 11-

10. A final permit decision shall become effective 
thirty (30) days after notice of the decision has been 
served on the applicant, or such later time as the 
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Secretary may specify. This provision shall not be 
construed to extend the time for appeal of a permit 
decision as provided by the Hazardous Waste Act. [6-9-89 

. 10-21-92] 

11. The approval of a permit does not relieve any person 
from the responsibility of complying with applicable 
state or federal laws and regulations. [6-9-89, 12-11-
89] 

12. The Secretary shall notify the applicant by 
certified mail of any impending permit action and of any 
scheduled public hearing date. [6-9-89 ... 10-21-92) 

B. Permit Modifications, Suspension and Revocation. 

1. The Secretary may modify, suspend, or revoke a permit 
issued pursuant to §902 .A of this Part for cause set 
forth in 40 CPR Part 270 and the Act. [6-9-89 ... 11-
1-95] 

2. The Secretary may modify, suspend, revoke any permit 
upon his/her initiative, or if, after the Department's 
investigation of the facts and circumstances, pursuant to 
the request of any interested person, such permit action 
is deemed warranted. [6- 9-89 . . . 10-21- 92] 

3. Requests for permit modification, suspension, 
revocation shall be in writing and shall contain facts or 
reasons supporting the request. [6-9·89 ... 12·1·95] 

4. If the Secretary decides that the request is not 
jus,tified, the permittee will be notified in writing 
explaining the reason for denial. Denial of request of 
modification, revocation, and reissuance, or termination 
are not subject to public notice, comment, or hearings. 
[6-9-89 . 10-21-92] 

5. If the Secretary decides to modify or revoke and 
reissue a permit under 40 CPR §270.41 or 40 CPR §270.42, 
a draft permit shall be prepared incorporating the 
proposed changes. The Secretary may request additional 
information and, in the case of a modified permit, may 
require the submission of an updated 
application. In the case of a revoked and reissued 
permit the Secretary shall require the submission of a 
new application. [6·9·89 ... 11-1-95] 

6. In a permit modification under this section, only 
those conditions to be modified shall be reopened. All 
other aspects of the existing permit shall remain in 
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effect for the duration of the unmodified permit. When 
a permit is revoked and reissued under this section, the 
entire permit is reopened just as if the permit had 
expired and were being reissued. During any revocation 
and reissuance proceeding the permittee shall comply with 
all conditions of the exiting permit until a new final 
permit is reissued. [6·9·89 ... 11-1-95] 

7. If the Secretary decides to terminate a permit under 
40 CFR §270.43, a notice of intent to terminate shall be 
issued. The Secretary shall follow the applicable 
procedures as required for a Draft Permit under Section 
902 of this Part. [6-9-89 ... 11-1-95] 

C. Public Notices. 

1. Public notice of issuance of a Draft Permit or a 
Notice of Intent to Deny, and of any public hearing 
scheduled, shall be given by publication of a notice in 
a newspaper of general circulation in the area affected, 
broadcasts over local radio stations and by mailing a 
copy of the notice to permit applicant, those individuals 
on the Department mailing list of persons interested in 
hazardous waste permit actions, and to any unit of local, 
state and federal government as may be applicable. [6-9-
89 ... 10-21-92] . 

2. All public notices issued shall contain the following 
minimum information: 

20 NMAC 4.1 

a. The subject, the time and place of any 
scheduled hearing and the manner in which 
interested persons may present their views·i 

b. A brief description of the procedures by which 
requests for hearings may be made, unless already 
scheduled; 

c. The name and address of the office processing 
the permit action for which notice is being given; 

d. The name and address of the permittee or permit 
applicant, and, if different, of the facility or 
activity regulated by the permiti 

e. A brief description of the business conducted 
at the facility or activity described in the permit 
application or the draft permit; 

f . The name, address and telephone number of a 
person from whom interested persons may obtain 
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further information; 

g. In addition, public notice of a scheduled 
public hearing shall also contain references to the 
dates of previous public notices relating to the 
permit'; 

h. The notice shall state where interested persons 
may secure copies of any proposed Draft Permit or 
Notice of Intent to Deny. [6-9-89 ... 10-21-92] 

D. Fact Sheet. 

1. A fact sheet shall be prepared for every Draft Permit 
for a hazardous waste management facility or activity. 
The fact sheet shall briefly set forth the principal 
facts and the significant factual legal, methodological 
and policy questions considered in preparing the Draft 
Permit. [6-9-89 ... 10-21-921 

2. The fact sheet shall include, when applicable: 

20 NMAC 4.1 

a. A brief description of the type of facility or 
activity which is the subject of the Draft Permit; 

b. The type and quantity of wastes which are 
proposed to be or are being treated, stored, 
disposed, injected, emitted, or discharged. 

c. A brief sununary of the basis for the Draft 
Permit conditions including references to 
applicable st~tutory or regulatory provisions. 

' d. Reasons why any request variance or alternative 
to require standards do or do not appear justified. 

e. A description of the procedures for reaching a 
final decision on the Draft Permit including: 

(1) The beginning and ending dates of the 
comment period and the address where comments 
will be received; 

(2) Procedures for requesting a hearing and 
the nature of that hearing; and 

(3) Any other procedures by which the public 
may participate in the final decision. 
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f. !Jame and telephone number of a person to 
contact for additional information. [6-9-89 . 
2·11-91) 

3. The fact sheet shall be available at the time the 
public notice is published. [6-9-89] 

E. Hearings. 

1. Public notice of any public hearing shall be given at 
least thirty (30} days prior to the scheduled date of the 
hearing and shall state the subject. [6-9-89, 2-11-91] 

2. Hearings shall be held in Santa Fe or within any area 
of the state substantially affected by the proceedings as 
specified by the Secretary. [6-9-89, 2-11-91] 

3. The Secretary may designate a hearing officer to take 
evidence at the hearing. [6-8-89, 2-11-91] 

4. All hearings shall be recorded by a certified court 
reporter. A transcript will be furnished to all persons 
for review at the Department's main office. Costs of a 
copy of a transcript will be borne by those requesting 
such copies. [6-9-89, 2·11·91] 

5. In hearings, the rules of civil procedure and the 
technical rules of evidence shall not apply, but the 
hearings shall be conducted so that all relevant views, 
arguments, and testimony are amply and fairly received 
without undue repetition. [6-9-89, 2-11-91] 

20 NMAC 4.1 

a. Testimony for hearings on permit issuance or 
modification shall be presented in the following 
order: 

(1) testimony by the applicant (such 
testimony is a prerequisite to the granting of 
the requested permit or modification); 

(2) testimony by other persons (except the 
Department} supporting issuance or 
modification of the permit, in any reasonable 
order; 

(3) testimony by persons (except the 
Department) opposed to issuance or 
modification of the permit, in any reasonable 
order; 

(4) testimony by the Department; and 
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(5) rebuttal testimony, as appropriate. (6-
9-89, 2-11-91] 

b. Testimony for hearings on permit suspension or 
revocation shall be as follows: 

(1) testimony by Department; 

( 2) testimony by other persons supporting 
suspension or revocation of the permit, in any 
reasonable order; 

(3) testimony by the permittee; 

(4) testimony by other persons opposed to 
suspension or revor.ation of the permit, in any 
reasonable order; and 

(5) rebuttal testimony, as appropriate. [6-
9-89, 2-11-91] 

c. In all hearings, cross examination of each 
witness shall be conducted by interested persons, 
in any reasonable order, immediately after that 
witness has testified. [6-9-89, 2-11-91] 

6. The burden of proof at hearings shall be as follows: 

a. For hearings on permit issuance or 
modifications, the burden of proof shall be on the 
applicant or permittee. 

b. For 
revocation, 
Department. 

hearings on permit suspension or 
the burden of proof shall be on the 
[6-9-89, 2-11-91] 

F. Secretary's Decision. 

1. Any person heard or represented at the hearing shall 
be given written notice of the action of the Secretary. 
[6-9-89, 2-11-91] 

2. The Secretary shall notify the applicant or permittee 
of his/her decision and the reasons therefore by 
certified mail. [6-9-89, 2-11-91] 

G. Appeals. Appeals of the Secretary's decision shall be as 
provided by the Hazardous Waste Act. [2-11-91, 10-21-92] 

1. The filing of an appeal does not act as a stay of any 
action required by the Secretary's decision. [2-11-91, 
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10-21-92] 

2. The record on appeal shall include the transcript of 
the hearing, all related correspondence, any responses to 
comments, and all other information relied upon by the 
Secretary in deciding upon the permit action. (2-11-91, 
10-21-92] 

902. - 999. [Reserved] 

SUBPART X - STANDARDS FOR UNIVERSAL WASTE MANAGEMENT 

1000. ADOPTION OF 40 CFR PART 273. Except as otherwise provided, 
the regulations of the EPA set forth in 40 CFR Part 273 through 
July 1, 1995 are hereby incorporated as Subpart X of this Part. 
(01-01-97] 

1001. MODIFICATIONS AND EXCEPTIONS. The term "Regional 
Administrator" and "EPA" as used in 40 CFR §273 .12 and §273. 32 
shall mean, as applicable to generators of universal waste 
pesticides under this Part, notification to the Secretary of the 
New Mexico Department of Agriculture. (01-01-97] 

1002. -1100. [Reserved] 

SUBPART XI. MISCELLANEOUS 

1101. COMPLIANCE WITH OTHER REGULATIONS. Compliance with this 
Part does not relieve a person of the obligation to comply with all 
other applicable state and federal regulations. If the EPA should 
suspend any federal hazardous waste regulation having a 
direct counterpart to these regulations, the counterpart in these 
regulations shall be deemed suspended without any further action 
being taken. [6-9-89, 9·23-94] 

1102. CONSTRUCTION. This Part shall be liberally construed to 
effectuate the purpose of the Act. [6-9-89] 

1103. REFERENCE TO 40 CFR PART 124. Reference to any provisions 
of 40 CFR Part 124 within the text of any other provision of 40 CFR 
as adopted by this Part shall be construed to mean the 
corresponding provision of §901 of this Part. [2-11-91, 10-21-92] 

1104. REFERENCE TO 40 CFR PART 280. Reference to any provisions 
of 40 CFR Part 280 within the text of any other provision of 40 CFR 
as adopted by this Part shall be construed to mean the New Mexico 
Underground Storage Tank Regulations, 20 NMAC 5.1 - 5.16. [9-23-
94] 
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1105. SEVERABILITY. If any provision or application of this Part 
is held invalid, the remainder, or its application to other 
situations or persons, shall not be affected. [6-9-89] 

1106. EFFECT OF STAY OR INVALIDATION OF INCORPORATED FEDERAL 
REGULATION. If any federal regulation incorporated by reference in 
this Part is stayed, invalidated, or otherwise rendered 
unenforceable by EPA, in whole or in part, by action of a federal 
court or by the EPA, such incorporated federal regulation shall be 
enforceable by the Department only to the extent it is enforceable 
by EPA. [2-11-91, 01-01-97] 

1107. AMENDMENT AND SUPERSESSION OF PRIOR REGULATIONS. This Part 
amended and superseded the Hazardous Waste Management Regulations, 
EIB/HWMR-7, filed October 21, 1992. This Part has been amended 
effective November 1, 1995 and January 1, 1997. [6-9-89 ... 01-
1-97]1108. SAVING CLAUSE. Amendment and supersession of EIB/HWMR-
7 and this Part shall not affect any administrative or judicial 
enforcement action pending on the effective date of such amendment 
nor the validity of any permit issued pursuant to EIB/HWMR-7 or 
this Part. [6-9-89 - 01-1-97] 

1109. AVAILABILITY OF MATERIALS INCORPORATED BY REFERENCE. 
Materials incorporated by reference into this Part may be reviewed 
at the New Mexico Hazardous and Radioactive Materials Bureau, 2044 
Galisteo, Santa Fe, New Mexico 87505. [11-1-95] 
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ENVIRONMENTAL IMPROVEMENT BOARD 
P.O. BOX 26110/1190 ST. FRANCIS DRIVE 

SANTA FE, NEW MEXICO 87502 
(505) 827-2842 

ENVIRONMENTAL PROTECTION 
HAZARDOUS WASTE 
HAZARDOUS WASTE FEES 

SUBPART I 
GENERAL PROVISIONS 

100. ISSUING AGENCY. Environmental Improvement Board. [11-30-95) 

101. SCOPE. This Part applies to persons required to obtain a 
permit for the storage, treatment, or disposal of hazardous waste. 
[11-30-95] 

102. STATUTORY AUTHORITY. NMSA 1978, Section 74-4-4.2.J directs 
the board to provide for a schedule fees for businesses seeking a 
permit for the management of hazardous waste. [11-30-95] 

103. DURATION. Permanent. [11-30-95] 

104. EFFECTIVE DATE. November 30, 1995. [11-30-95] 

105. OBJECTIVE. The objective of Part 2 of Chapter 4 is to 
provide a schedule of fees for a hazardous waste permit application 
to cover but not exceed the estimated cost of investigating the 
application and issuing the permit. [11-30-95] 

106. AMENDMENT AND SUPERSESSION OF PRIOR REGULATIONS. This Part 
shall be construed as amending and superseding the Hazardous Waste 
Fee Regulations, EIB/HWFR-1, filed October 28, 1988. All 
references to the Hazardous Waste Fee Regulations in any other rule 
shall be construed as a reference to this Part. [11-30-95] 

107. SAVING CLAUSE. Supersession of the Hazardous Waste Fee 
Regulations shall not affect any administrative or judicial 
enforcement action pending on the effective date of this Part. 
[11-30-95] 

108. DEFINITIONS. [11-27-88] 

A. Unless manifestly inconsistent herewith, other words and 
phrases in this Part shall have the same meaning as used in 40 CFR 
Section 260.10. [11-27-88; 11-30-95] 

20 NMAC 4.2 1 



STATE ~ECORDS C~lHER 

1995 OCT 2 7 PH '2: 0 3 

B. "Unit" means "hazardous waste management unit" as defined 
in 40 CFR Section 260.10. [11-27-88] 

109. - 199. (RESERVED] 

200. BASIC PERMIT. 

SUBPART II 
FEE SCHEDULES 

[11-27-e8J 

A. There are numerous subjects common to all permits. They 
are described fully in 2 0 NMAC 4. 1, Hazardous Waste Management, and 
include but are not limited to, waste analysis, security, 
inspections, training, contingency planning and closure. 
Additionally, 20 NMAC 4 .1 imposes conditions applicable to all 
permits, such as duties to comply and mitigate, entry of state 
officials and access to records. The basic permit therefore 
contains all these requirements. [11-27-88; 11.-30-95] 

B. A permit for a facility which generates a regulated waste 
and also stores, treats or disposes of that waste will address both 
generation requirements and the appropriate storage, treatment or 
disposal requirements. [11-27-88] 

c. The permit fees are ~s listed in the following table: 

Basic Permit Fees 

Without Groundwater Monitoring 

Jr With Groundwater Monitoring 
No Escape Of Hazardous Constituents 

* With Groundwater Monitoring 
Unknown Escape of Hazardous Constituents 

~ Additional On-Site Generation Points 

[11-27-88; 11-30-95] 

$10,000 

$13,000 

$15,000 

$ 2,000 

201. STORAGE PERMIT. Any applicant who wishes to store hazardous 
wastes must have a storage permit. . Each storage unit must be 
addressed in the permit. Each location, quantity of wastes stored 
and the impact thereof on the basic permit and the specific 
requirements of this Part shall be evaluated. The permit fees are 
as listed in the following table: 
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Storage Unit Fees 

First Storage Unit 

Each Additional Identical Unit 

Each Additional Dissimilar Unit 

[11-27-88; 11-30-95] 

l I -- - _, •• I I ; ~ 

$ 5,000 

$ 3,500 

$ 5,000 

202. TREATMENT PERMIT. Any applicant who wishes to treat 
hazardous wastes must have a treatment permit. Each treatment unit 
must be addressed in the permit. Each type of treatment technology 
for which application is made shall be evaluated and specified in 
the permit. Dissimilar treatment technologies shall be considered 
as separate units in the permit. The permit fees are as listea in 
the following table: 

Treatment Unit Fees 

Chemical Treatment 

First Unit 

Each Additional Identical Unit 

Each Additional Dissimilar Unit 

Incinerators 

First Unit 

Each Additional Identical Unit 

Each Additional Dissimilar Unit 

Open Bum/Open Detonation 

$ 8,000 

$ 5,500 

$ 8,000 

$50,000 

$15,000 

$50,000 

First Unit $ 5,000 

Each Additional Identical Unit $ 5,000 

Each Additional Dissimilar Unit $ 5,000 
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Other Technology 

First Unit $ 8,000 

Each Additional Identical Unit $ 6,000 

Each Additional Dissimilar Unit $ 8,000 

[11-27-88; 11-30-95] 

203. DISPOSAL PERMIT. Any applicant who wishes to dispose of 
hazardous wastes must have a disposal permit. Each disposal unit 
must be addressed in the permit. Each type of disposal technology 
for which application is made shall be evaluated and specified in 
the permit. Dissimilar disposal technologies shall be considered 
as separate units in the permit. The permit fees are as listed in 
the following table: 

Disposal Unit Fees 

Landfills or Surface Impoundments 

First Unit 

Each Additional Identical Unit 

Each Additional Dissimilar Unit 

Land Treatment 

First Unit 

Each Additional Identical Unit 

Each Additional Dissimilar Unit 

[11-27-88; 11-30-95] 

204. POST-CLOSURE CARE PERMIT. [11-27-88] 

$11,000 

$ 7,000 

$11,000 

$10,000 

$ 8,000 

$10,000 

A. After land disposal units are closed· they will be 
monitored for integrity under a post-closure care permit. Not all 
portions of the basic permit are applicable to the post-closure 
care period and others are applicable in a modified manner. 
[11-27-88] 

B. If a facility has multiple units it is also possible that 
the permit may have to address operating units as well as post
closure care of closed units. The permit fees are listed in the 
following table: 
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Post-Closure Care Permit Fees 

First Unit Each Additional 
Similar Unit 

As part of an operating facility. 

With escaped 
hazardous 
constituents 

Without escaped 
hazardous 
constituents 

$ 8,000 

$ 6,000 

$ 5,000 

$ 3,000 

Without operating units for the facility. 

With escaped 
hazardous 
constituents 

Without escaped 
hazardous 
constituents 

$50,000 

$35,000 

$20,000 

$15,000 

1995 OCT 27 PM 2:.03 

Each Additional 
Dissimilar Unit 

$ 8,000 

$ 6,000 

$50,000 

$35,000 

Note: If post-closure care is the only permit activity the fee is 
independent and not in addition to the basic permit fee. 

[11-27-88; 11-30-95] 

205. PERMIT RENEWALS. [11:-27-88] 

A. Facilities which wish to continue to operate under the 
Hazardous Waste Act must renew the permit in accordance with 
20 NMAC 4.1, Hazardous Waste Management. At the time of renewal 
the permit is reevaluated in light of technological, legal and 
regulatory standards ~n effect at the time of renewal. Therefore, 
permit renewals are subject to the same fees as initial 
applications. [11-27-88; 11-30-95] 

B. Pursuant to 20 NMAC 4.1, the duration of a permit may not 
extend longer than a period of ten (10) years. In order for 
facilities to proceed without an interruption to their permit it 
will be necessary for a facility to apply for a permit renewal in 
compliance with 20 NMAC 4 .1. [11-27-88; 11-30-95] 

206. PERMIT MODIFICATIONS. [11-27-88] 

A. Partial Permits. Permit applications for less than an 
entire facility will be processed and charged in the manner 
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described above. Subsequent permit modifications which add units 
will be charged as new permits. [11-27-88] 

B. Modifications of Permit Conditions. 

1. Permit modifications classified as minor by 20 NMAC 
4.1, Hazardous Waste Management, may be accomplished with minimum 
file review and administrative support. Minor modifications will 
be subject to a fee of $1,000. 

2. Permit modifications classified as major by 20 NMAC 
4.1, Hazardous Waste Management, require extensive staff time and 
administrative effort to review the impact of the modification on 
the permit. Major modifications will therefore be charged at the 
basic permit fee plus the applicable unit fee from the tables in 
Sections 201 through 203. 

[11-27-88; 11-30-95] 

207. EXPANDED PUBLIC PARTICIPATION PERMITS. The Act requires that 
permit applicants be evaluated with inputs solicited from the 
public. The 1984 amendment to the federal hazardous waste law 
(Public Law 94-580) requires that facility permits which have a 
substantial impact or generate considerable public interest, be 
subject to extra efforts to solicit public participation in the 
permit process. This addition~l effort requires significant staff 
time, without regard to the number or type of units to be 
permitted. Therefore a fee is based only on the designation of 
permit as one of expanded public participation. The fee is 
additive to the other fees and shall be four thousand dollars 
($4, 000). [11-27-88; 11-30-95] 

208. PERMIT APPLICATION REVISIONS. Occasionally the applicant may 
wish to revise the application after it has been deemed 
administratively complete but before a draft· permit has been 
advertised for public review. Such revisions may be due to changes 
in operating practices, in response to regulatory changes or for 
the addition or deletion of operating units for which a permit had 
been sought. [11-27-88] 

A. Revisions deemed minor by the Department may be made 
without charge. Minor revisions are ones which do not require 
detailed analysis. Examples are changes to lists or names or 
equipment, revision of closure and/or post-closure cost estimates 
and deletion of operating units for which a permit had originally 
been sought. [11-27-88; 11-30-95] 

B. Revisions deemed extensive by the Department shall be 
assessed a fee at the time the revision is presented to the 
Department. Fees for extensive revisions shall be twenty percer,t 
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of the fee for the basic permit described in Section 202 above, 
plus the fee from the tables in Sections 201 through 204 for units 
which are added to the application and/or twenty-five percent (25%-) 
of the fee previously assessed for the unit ( s) for which the 
application is revised. [11-27-88; 11-30-95] 

209. PERMIT FEE WORKSHEET. 

FACILITY NAME 

EPAID NUMBER 
NM -----------------------------------

PERMITTED ACTIVITY 
(By Unit) 

GROUNDWATER MONITORING? YES _____ _ 

ESCAPED CONSTITUENTS? YES ____ _ 

PUBLIC PARTICIPATION? YES. ____ _ 

FEE CALCULATION 

BASIC PERMIT $ ---------------

OPERATING UNIT 1 

OPERATING UNIT 2 

OPERATING UNIT 3 

OPERATING UNIT 4 

OPERATING UNIT 5 

OPERATING UNIT 6 

POST-CLOSURE CARE UNIT 1 

POST-CLOSURE CARE UNIT 2 

POST-CLOSURE CARE UNIT 3 

POST-CLOSURE CARE UNIT 4 

20 NMAC 4.2 7 

NO. ___ _ 

NO. ___ _ 

NO. ___ _ 

REMARKS 



SUB TOTAL $ ---------------

PUBLIC PARTICIPATION FEE ---------------

TOTAL FEE DUE $ 

[11-27-88; 11-30-95] 

210. - 299. [RESERVED] 
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74-3-15 ENVIRONMENTAL IMPROVEMENT 74-4-1 

74-3-15. Agreement status authorized . 
The board and the agency, through the governor, may enter into an agreement with the 

nuclear regulatory commission, as provided in the Atomic Energy Act of 1954, as amended, 
providing for discontinuance of the regulatory authority of the nuclear regulatory commis
sion and acceptance of that authority by the board and agency. For the duration of such an 
agreement, the board shall have authority to regulate the radioactive materials covered by 
the agreement for the protection of the public health and safety and the environment from 
radiation hazards. 

HWory. 1153 Comp.. I 12-.. 11, eaact.ed by 
Law• urn. ch. 2N. 1 11; urn, cb. us. 1 11. 

CroM refereacee. - A. &o defin.itioaa of "boud," 
"a,ency" and "nuclear recula&ory coiDJDiMion," eee 
7"-3-' NMSA 1978 and not.- there&o. 

74·3-16. Discrimination. 

Atoaalc EDero Act. - For the A&omic Enercr Act 
ol1954, Rl'erred &o in the fint eentence,aee 42 U.S.C. 
f 2011 et eeq. 

No penon or employer shall discharge or in any manner discriminate against any 
exployee [employee) except for good cause shown because the employee hu filed a complaint 
or instituted or caused to be instituted a proceeding under or related to the Radiation 
Protection Act [74-3-1 to 74-3-16 NMSA 1978) or has testified or is about to testify in any 
such proceeding or because of the exercise by the employee on behalf of himself or others of 
any right afforded by that act or any rule, regulation or order adopted thereunder. 

Hiatory. 1853 Comp.. I 12-.. 12, eaacted by 
Law• 111'7, cb. U3, f 18. 

ARTICLE 4 
Hazardous Wastes 

Sec. 
7...._1. Short title. 
7 ..... 2. Purpoee. 
7...._3. Definitioaa. 
7....._3.1. Application o( act. 
7'-'-3.2. Repealed. 
74....a.3. Hazardoua wutec o( other lt.lt.-. 
7...._.. Dutiec and powen o( the board. 
7 ........ 1. HazardoUI agricultural wute; duti• and 

respoaaibiliti• o( the department o( 
agriculture. 

7...._..2. Perm.ita; U.uuce; den.ial; moclilicatioa; 
~UtpeDiioa; revocatiOD. 

7._....3. Entry; availability of recordl. 
74-4--U. UoderpoUDd ltorqe \aDka; reciatntiOD; 

iD.t.&ller certification; r .... 
7 ....... 5. HazardoUI wute fund created; appropria· 

tioo. 
7 ......... 6. Repealed. 
1'-'-'·1. Permit applicant dildo.ure. 

74-4-1. Short title. 

See. 
7._....8. Undercrouad ltorqe tank fund created; 

appropriation. 
7...._5. Adoption oherulatioaa; notice and hearing. 
74-4-6. Repealed. 
7 ....._ 7. Containment and cleaDup o( huardoua aub

at&Dce incident.l; diviaion powera. 
74+8. Emeraeacy fwld. 
7...._9. E.zimDc b.uardoua wute faciliti•; interim 

lt.ltua. 
74-4-10. EDtorcemeat; compliance ordera; ci'ril pen· 

altiea. 
74-4-10.1. Huardoua wute moni&ol"inc, aaalysia and 

teatiq. 
7 ..... 11. Peaa.J.tr, criminal. 
7...._12. Penalty; ciw. 
7...._13. Imminent bazuda; authority o( direct.ar; 

peaa.ltiet. 
74-4-14. Aclmin.i.ltntiYe actioaa; judicial review. 

Chapter 74, Article 4 NMSA 1978 may be cited u the "Hazardous Waste Act". 

HJ.etory. 1953 Comp.. I 12-88-1, eaacted by 
Law• 111'7. ch. 313. I 1; 1183. cb. S02. I 1. 

Law .,.m.._ - For article, "Richte o( New Ma· 
ico Municipalitiet Repld.iDr the Sitinf and Opera· 
tion o( Privately Owned Landfilla," Me 21 N.M.L. 
R.n. 149 (1990). 

Am. Jar. 2d, A.LR. aDd C.J.S. refereaceL -

38 

StaadiDc to 1ue (or violatiOD of lt.lte environmental 
rerulatory lt.ltute, 66 A.LIL4th 685. 

Validity ollocal reculatiOD o(buardoua wute, 67 
A.L.R.4tb 822. 

Validity, coaatruction, and application oht&te hu· 
udoul wute reculatioaa. 86 A.L.R.4th 401. 

GovernllleDt.al recovery o( colt o( ha.u.rdoUI wute 



7~-2 HAZARDOUS WASTES 74-4-3 . 

removal under Comprebeaaiw EnviroCUDental Re
aponee. Compenaation. and Uability Ac:t. (42 uses 
1 9601 et -.q.l, 70 A.L.R. Fed. 329. 

State or local rerulation of todc IUbAancel U 
pre-4rapt.ed by Tozic Sublt.a.ncH Control Act (16 
uses 1 2601 et ttq.), 84 A.L.R. Fed. 913. 

Rilbt to maintain action baaed on violation of 

74-4-2. Purpose. 

I 7003 ol Reeouroe Coaaertation and Reco.,ery Act 
(42 USCS I 6973! pen.ai.a.iac to imminent huarda 

1 from tolid or b.azardoua wu&e, 106 A.L.R.. Fed. 800. 
N41C*iity o( proo{ ollcienttr Wldu ltatute fi.ti~ 

criminal penalti• for hazanloua wute violauo11.1 (42 
uses t &928<d». 100 A.L.R. Fed. 836. 

The purpose of the Hazardous Waste Act [this article) ia to help enwre the maintenance 
of the quality of the state's environment; to confer optimum health, safety, comfort and 
economic and social well-being on ita inhabitants; and to protect the proper utilization of ita 
lands. 

History: 1M3 Comp.. I 12-IB-1. eaaeted by 
Lawa 11'7'7, ch. 31!,1 S. 

7 4-4-3. Definitions. 
As used in the Hazardous Wute Act [thiJ article]: 

A. "'board" means the environmental improvement board; 
B. "director" or "secretary" mea.na the secretary of environment; 
C. "diapoeal" meana the d.iJcha.rae, deposit, ~ection, dumping, spilling, leaking or 

placing of any solid wute or huardous wute into or on any land or water 10 that such solid. 
wute or hazardous wute or conatituent thereof may enter the environment or be emitted 
into the air or discharged into any waters, including ground waters; 

D. "diviaion" or "department" meana the department of environment; 
E. "federal agency" meana any department, agency or other instrumentality of the 

federal government and any independent agency or eatabliahment of that government, 
including any government corporation and the government printing office; 

F. "generator" meana any peraon producing huardous wute; 
G. "hazardous agricultural waste" meana hazardous wute generated as part of hia 

licensed activity by any person licensed pursuant to the Pesticide Control Act or any 
hazardous wute designated as hazardous agricultural wute by the board, but does not 
include animal excrement in connection with farm, ranch or feedlot operations; 

H. "hazardous substance incident" meana any emergency incident involving a 
chemical or chemicala, including but not limited to transportation wrecka, accidental spills 
or leaks, fires or explosions, which incident creates the reasonable probability of iQjury to 
hum~~lth or property; 
~oua waste" means any solid waste or combination of solid wastes which 

because of their quantity, concentration or physical, chemical or infectious charac:teriatica 
may: 

(1) cau.e or significantly contribute to an inc:reue in mortality or an increaae in 
serious irrevenrible or incapacitating reversible illneea; or ~ 

(2) pose a substantial preeent or potential hazard to human health or the
environment when improperly treated, stored, transported, dispoeed of or otherwiae 
managed. '"Hazardous waste" doea not include any of the following, until the board 
determines that they are subject to Subtitle C of the federal Resource Conservation and 
Recovery Act of 1976, as amended, 42 U.S.C. 6901 et seq.: drilling fluids, produced waten 
and other wastes associated with the exploration, development or production of crude oil or 
natural gas or geothermal energy, any fly ash waste, bottom ash waste, slag waste, flue gaa 
emission control waste generated primarily from the combustion of coal or other fossil fuels, 
solid waste from the extraction, beneficiation or processing of ores and minerals, including 
phosphate rock and overburden from the mining of uranium ore or cement kiln dust wa.ste; 

J. "manifest" means the form used for identifying the quantity, compoeition, origin, 
routing and destination of hazardous waste during transportation from point of generatior 
to point of disposal, treatment or storage; 
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K. "person" means any individual, trust, fmn, joint stock company, federal agency, 
corporation including a government corporation, partnership, aasociation, state, municipal
ity, commission, political subdivision of a state or any interstate body; 

L. "regulated substance" means: 
(1) any substance defined in Section 101(14) of the federal Comprehensive 

Environmental Response, Compensation and Liability Act of 1980, but not including any 
substance regulated as a hazardous waste under Subtitle C of the federal Resource 
Conservation and Recovery Act of 1976, as amended; and 

(2) petroleum, including crude oil or any fraction thereof that is liquid at 
standard conditions of temperature and preaaure of aixty degrees Fahrenheit and fourteen 
and aeven-tentha pounda per aquare inch absolute; 

M. "solid waste" means any garbage, refuse, aludge from a waste treatment plant, 
water supply treatment plant or air pollution control facility and other discarded material, 
including solid, liquid, semisolid or contained gaaeous material reaulting from industrial, 
commercial, mining and agricultural operations, and from community activities, but does 
not include solid or diaaol\led materiala in domeatic aewl.ie or aolid or diaaolved materiala 
in irrigation return flows or industrial d.iaeharret which are point aoureea aubject to permita 

·under Section 402 of the federal Water Pollution Control Act, u amended (86 Stat. 880), or 
aouree, special nuclear or byproduct material u defined by the federal Atomic Energy Act 
of 1954, u amended (68 Stat. 923); 

N. "storage" means the containment of hazardous waste, either on a temporary basis 
or for a period of yean, in such a manner u not to constitute diapoaal of such huardous 
waste; 

0. "tank installer" means any individual who inatalla or repairs an underground 
storl.ie tank; 

P. "tranaporter" means a penon engaged in the movement of ha.zardous waste, not 
including movement at the site of generation, diapoaal, treatment or storage; 

Q. "treatment" means any method, technique or proc:eaa, including neutralization, 
designed to change the physical, chemical or biological character or composition of any 
hazardous waste 10 as tq neutralize such waste or so as to render such waste nonhazardous, 
safer for transport, amenable to recovery, amenable to ltorage or reduced in volume. Such 
term includes any activity or processing deaigned to change the physical form or chemical 
composition of hazardous waste ao as to render it nonhazardous; and 

R "underground storage tank" means a single tank or combination of tanka, 
including underground pipea connected thereto, that are used to contain an accumulation of 
regulated aubstances and the volume of which, including the volume of the underground 
pipes connected thereto, is ten percent or more beneath the surface of the ground. The term 
does not include any: 

(1) farm, ranch or reaidential tank of one thousand one hundred gallons or leaa 
capacity used for atoring motor fuel or heating oil for noncommercial purposes; 

(2) aeptic tank; 
(3) pipeline facility, including gathering linea that are regulated under the 

\federal Natural Gas Pipeline Safety Act of 1968, 49 U.S.C. App. 1671, et seq., or the federal 
··:Hazardous Liquid Pipeline Safety Act of 1979, 49 U.S.C. App. 2001, et seq., or that is an 

intrastate pipeline facility regulated under ltate laws comparable to either act; 
(4) surface impoundment, pit, pond or lagoon; 
(6) atonn water or wastewater collection system; 
(6) flow-through process tank; 
(7) liquid trap or associated gathering lines directly related to oil or gas 

production and gathering operations; 
(8) stotage tank situated in an underground area, such u a basement, cellar, 

mineworking drift, shaft or tunnel, if the ltorl.ie tank is situated upon or above the surface 
of the undesignated floor; or 

(9) pipes connected to any tank that is described in Paragrapha (1) through (8) of 
this subsection. 
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Hlftory: 1863 Comp .. t 12-88-3, e11acted by 
LaW11 117'7, cb. SIS, I 3; UNil Uet 8.8.), cb. 8. t J; 
1987, cb. 1'7V, t 1; 1881, cb. 322. t 1; 1991, cb. sa. 
t S3; 1892. cb. ~ t 1. 

The 1991 amendment, effective Marcil 29, 1991, 
rewrote Subeection B, which read "'direct.or' IDd.DI 
t.he cliredor ol the di.Woo"; eub.tituted "ciep&rtment 
of environment" for "environmental improvement di· 
viaion of t.he health and environment department" in 
Subeection D; in.Mrted "of 1976" followiq "RM:overy 
Act" in the eecoa4 eentaaee in Paracnph (2) oC 
Subeection I and iD Parqraph (1) ol Subeection L; and 
aut.tituted "42 U.S.C. 8901" for "42 U.S.C. 8921" in 
the eecoa4 eenteace in Parqraph (2l ol Subeection I. 

The 1992 amendment, effective March 8, 1992, 
eut.tituted "eec:ntary oC anYiroament" for "eec:ntary 
of the department" in Subeection B, inMrted "or 
department" in Subeection 0, and made minor ttyU. 
tic ch&nc• throucbout the eectioa. 

74-4-3.1. Application of act. 

Pelticlde Control Ac:t.- See 76-4-1 NMSA 1978 
and note. tbento. 

Reeoarce CoD.Mnadon and Recovery Act. -
Subtitle C olthe ReeourCI C<lneervation a.nd Recovery 
Act, referred to in Subeection I<2l a.nd U1l, appean u 
42 U.S.C. I 8921 et eeq. 

Comprebea..t.. Environmental ReepoDM, 
Compeaaadon ud IJabWty Ac:t. - Section 101 
(14) ol the Comprehea~ive Environmental RupoD.M, 
Compe1111tion and Li&b:Hty Act ol 1980, refernd to in 
Subeectioo L (1), appean u 42 U.S.C. t 9801 <14l. 

Water PoUudoll Control Ac:t.- Section 402 of 
the Ced.ral Watar Pollution Control Act, refernd to ln 
Subeection M, appun u 33 U .S.C. t 1342. 

Atomic Enel'l)" Act of 18M. - Tbe Atomic En· 
ef1Y Act ol1964, referred to in Subeection M, appean 
u 42 u.s.c. t 2011 et Mq. 

Nothing in the Hazardous Wute Act [thia article] shall be construed to apply to any 
activity or substance which il eubject to the Federal Water Pollution Control Act, ·aa 
amended, (33 U.S.C. 1251 et seq.), the Safe Drinking Water Act, u amended, (42 U.S.C. 
300f et seq.) or the Atomic Energy Act of 1954, aa amended. (42 U.S.C. 2011 et aeq.) except 
to the extent that such application or regulation ie not inconaiatent with the requirements 
of such acts; nor ehall the Hazardous W ute Act apply to the treatment, storage or disposal 
ofwutes under a permit iaued punuant to the Surface Mining Act [69-25A·1 to 69-25A-35 
NMSA 1978] or the federal Surface Mining Control and Reclamation Act of 1977, as 
amended, or to any farmer dilposing ofwute peaticidee from his own use, provided he triple 
rinses each emptied pesticide container and disposes of the pesticide residues on his own 
farm in a manner consistent with the disposal inJJtructions on the pesticide label. 

Ht..tory: 18'78 Comp., t '74-4-3.1, e11acted by 
Law• 1881 (let 8.8.), ch. 8, I 3. 

Federal Water PoUudon Control Act. - Tbe 
Federal Water Pollution C<lntrol Act, refernd to near 
the befinninr of thia eectioa, hu been eupereeded by 
the Water Pollution C<lntrol Act, which appean u 33 
u.s.c. t 1261 It eeq. 

7 4-4-3.2. Repealed. 

Repeala. - Lawa 1988, cb. 4, I 1 repeale 74+3.2 
NMSA 1978, u enacted by Lawa 1987, cb. 178, t 2, 
relatinc to application oC Huardoue W ut.e Ad. to the 

Surface M1D1Dc Control ud Reclamation Act. 
- The Cederal"Surl'ace Miniq Control and Rec:lama· 
tion Ad. o( 1877, referred to in thie eectioa, appean u 
30 U.S.C. t 1201 et eeq. 

wut.e iloladon pilot plut, affective February 23, 
1988. For proviaio111 ot' t'ormer Mction, eee 1987 Sup
plemat. 

7 4-4-3.3. Hazardous wastes of other states. 
In addition to the meaning of hazardous wute u defined in Section 74-4·3 NMSA 1978, { 

the term "hazardous wute" u uaed in the Hazardous Wute Act [thia article] may include 
any material imported into the state of New Mexico for the purpose of disposal which is 
defined or claasified u hazardous wute in the etate of origin. 

Hletory: 1878 Comp .. I 74-4-3.3, e11acted by 
Lawa 1888, cb. 266, t 1. 

74-4-4. Duties and powers of the board. 
A. The board shall adopt regulations for the management of hazardous waate aa may be 

necessary to protect public health and the environment, that are equivalent to and no more 
stringent than federal regulationa adopted by the federal environmental protection agency 
pursuant to the federal Resource Conservation and Recovery Act of 1976, u !mended: 
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(1) for the identification and listing of hazardous wastes, taking into accou1 
toxicity, persistence and degradability, potential for accumulation in tissue and oth~ 
related factors, including flammability, corrosiveness and other hazardous characuristic 
provided that, except as authorized by Sections 74-4-3.3 and 74-8-2 NMSA 1978, the boa:r 
shall not identify or list any solid waste or combination of solid wastes as a hazardous wast 
that has not-been listed and designated as a hazardous waste by the federal environmenu 
protection agency purauant to the federal Resource Conservation and Recovery Act of 197t 
as amended; 

(2) establishing ltandards applicable to generators identified or listed under thi 
subsection, including requirements for: 

(a) furnishing information on the location and description of the generator'1 
facility and on the production or energy recovery activity oc:c:urring at that facility; 

(b) record-keeping practices that ac:cu.rately identify the quantities of b.azardow 
waste generated, the constituents of the waste that are significant in quantity or ir: 
potential harm to human health or the environment and the disposition of the waste; 

(c) labeling practic:ea for any containers used for the storage, transport or 
disposal of the hazardous waste that will identify accurately the waste; 

(d) uae of aafe containers tested for aaf'e storage and transportation of the 
hazardous waste; 

(e) furnishing the information on the general chemical COJilpoaition of the 
hazardous waste to persons transporting, treating, atoring or disposing of the waste; 

(0 implementation of programs to reduce the volume or quantity and toxicity of 
the hazardous waste generated; 

(g) submiaaion of reporta to the eecretary at such times u the aecreta.ry deems 
neceaaa.ry, setting out the quantities ofhazardous waste identified or listed pursuant to the 
Hazardous Waste Act [Chapter 74, Article 4 NMSA 1978] that the generator has generated 
during a particular time period and the disposition of all hazardous waste reported, the 
efforts undertaken during a particular time period to reduce the volume and toxicity of 
waste generated and the changes in volume and toxicity of waste actually achieved dunng 
a particular time period in comparison with previous time periods; and 

(h) the use of a manifest system and any other reasonable means necesaary t.o 

888ure that all hazardous waste generated ia designated for .treatment, storage or d.iapoaal 
in, and arrives at, treatment, storage or disposal facilities, other than facilities on the 
premises where the waste is generated, for which a permit has been iaaued pursuant to the 
Hazardous Waste Act; and that the generator of hazardous waste has a program in plaae t.o 
reduce the volume or quality and toxicity of waste to the degree determined by the 
generator to be economically practicable; and that the proposed method of treatment. 
storage or disposal is that practicable method currently available to the generator thAt 
minimizes the pruent and future threat to human health and the environment; 

(3) establishing atandards 41'd!\!lti!Y'f;rs;ifflt1J'Ia ofhazardous waste identified or
listed under this subaection or of fuel produced from any such hazardous waste or of fu~l 
from such waste and any other material, u may be necessary to protect human health and 
the environment, including but not limited to requirement. for: 

(a) record-keeping concerning the hazardous waste transported and ita ao~ 
and delivery points; 

(b) transportation of the hazardous waste only if properly labeled; 
(e) compliance with the manifest I)'Btem referred to in Subparagraph <bl of 

Paragraph(2)ofUUssu~on;and 
(d) transportation of aU the hazardous waste only to the hazardous wut.. 

treatment, storage or disposal facilities that the shipper designates on the manifest form t.o 
be a facility holding a permit iaaued. pursuant to the Hazardous Waste Act or the federal 
Resource Conservation and Recovery Act of 1976, u amended. 42 U.S.C. 6901 et seq.; 

(4) establishing ~licable to distributors ~rtarketen-of any fu~l 
produced from hazardous waste, or any fuel that contains hazardous waste, for: 

(a) furnishing the information stating the location and general description of th~ 
facility; and 
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(b) furnishing the information describing the production or energy recovery 
activity carried out at the facility; 

(5) establishing performance standards as may be necessary to protect human health 
and the environment applicable to owners and operators of facilities for the treatment, 
storage or disposal-of hazardous waste identified or listed under this section, distinguishing, 
where appropriate, between new facilities and facilities in existence on the date of 
promulgation, including but nOt limited to requirements for: 

(a) maintaining the records of all hazardous waste identified or listed under this 
subsection that is treated, stored or disposed of, as the caae may be, and the manner in 
which such waste was treated, stored or disposed of; 

(b) satisfactory reporting, monitoring, inspection and compliance with the 
manifest system referred to in Subparagraph (h) of Paragraph (2) of this subsection; 

(c) treatment, storage or disposal of all such waste and any liquid that is not a 
hazardous waste, except with respect to underground injection control into deep injection 
wells, received by the facility pursuant to such operating methods, techniques and practices 
as may be satisfactory to the secretary; 

(d) location, design and construction of huardous waste treatment, disposal or 
storage facilities; 

(e) contingency plana for effective action to minimize unanticipated damage 
from any ~ent, storage or disposal of any huardoua waste; 

(JJf maintenance and operation of the facilities and requiring ·any additional 
qualifications as to ownership, continuity of operation, training for personnel and financial 
responsibility, including financial responsibility for corrective action, as may be necessaiy 
or desirable; 

(g) compliance with the requirements of Paragraph (6) of this subsection 
respecting permits for treatment, storage or disposal; 

(h) the taking of corrective action for all releases of hazardous waste or 
constituents from any solid waste management unit at a treatment, storage or disposal 
facility, regardless of the time at which waste was placed in the unit; and 

(i) the taking of corrective action beyond a facility's boundaries where necessary 
to protect human health and the environment unless the owner or operator of the facility 
concerned demonstrates to the satisfaction of the secretary that, despite the owner's or 
operator's best efforts, the owner or operator was unable to obtain the necessary permission 
to undertake such action. Regulations adopted and promulgated under this subparagraph 
shall take effect immediately and shall apply to all facilities operating under permits issued 
under Paragraph (6) of this subsection and to all landfills, surface impoundments and waste 
pile units, including any new units, replacements of existing units or lateral expansions of 
existing units, that receive hazardous waste after July 26, 1982. No private entity shall be 
precluded by reason of criteria established under Subparagraph (0 of this paragraph from 
the ownenhip or operation of facilities providing huardous waste treatment, storage or 
disposal services where the entity can provide assurance of financial responsibility and 
continuity of operation consistent with the degree and duration of risks associated with the 
treatment, storage or disposal of specified hazardous waste; 

(6) r~uiring each person owning or operating or both an existing facility or planning 
to construct a new facility for the treatment, storage or disposal of hazardous waste 
identified or listed under this subsection to have a permit issued pursuant to requirements 
established by the board; 

(7) establishing procedures for the issuance, suspension, revocation and modification 
of permits issued under Paragraph (6) of this subsection, which regulations shall provide for 
public notice, public comment and an opportunity for a hearing prior to the issuance, 
suspension. revocation or major modification of any permit unless otherwise provided in the 
Hazardous Waste Act; 

(8) defining major and minor modifications; and 
(9) establishing procedures for the inspection of facilities for the treatment, storage 

and disposal of hazardous waste that govern the minimum frequency and mant1er of the 
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inspections, the manner in which recorda of the illlpection.a shall be maintained and the 
manner in which reports of the inspection.a shall be filed; provided, however, that 
inspections of permitted facilities shall occur no leas often than every two years. 

B. The board shall adopt regulations: 
(1) concerning hazardous substance incidents; and 
(2) requiring notification to the department of any hazardous substance incidents. 

C. The board shall adopt regulations concerning underground storage tanks as may be 
necessary to protect public health and the environment that are equivalent to and no more 
stringent than federal regulations adopted byihe federal environmental protection agency 
pursuant to the federal Resource Conservation and Recovery Act of 1976, as amended, and 
that ahall include: 

(1) standards for the installation, operation and maintenance of underground stor-
age tanka; 

(2) requirements for fmancial responsibility; 
(3) standards for inventory control; 
(4) standards for the detection ofleaka from and the integrity testing and monitoring 

of underground storage tanks; 
(5) standards for the closure and dismantling of underground storage tanka; 
(6) requirements for record-keeping; and 
(7) requirements for the reporting, containment and remediation of all leaks from 

any underground storage tanka. 
D. Notwithstanding the provisions of Subsection A of this section, the board may adopt 

regulations for the management of hazardous waste and hazardous waste tranaformation 
that are more stringent than federal regulations adopted by the federal environmental 
protection agency pursuant to the federal Resource Conservation and Recovery Act of 1976, 
as amended, if the board determines, after notice and public hearing, that such federal 
regulations are not sufficient to protect public health and the environment. As used-in this 
subsection, "transformation" means an incinerator, pyrolysis, distillation, gasification or 
biological conversion other than composting. 

E. In the event the board wishes to adopt regulationa that are i~entical with regulations 
adopted by an agency of the federal government, the board, after notice and hearing, may 
adopt such regulations by reference to the federal regulations without setting forth the 
provisiona of the federal regulations. 

Hlatory: 1153 Comp., I 11-18-4, eucted by 
Law• urn, ch. SIS. 1 4; 1181 Utt S.S.>. ch. a. I 4; 
1187, ch. 1'11, I S; 1181, ch. S22, t 2; 1812, ch. 43, 
t 2; 1113, ch. 12'7, t 1. 

Croee refereace&. - For clefiaitioa o{ "ciep&rt. 
ment," Me 7~ NMSA 1978. 

The 1112 amesu:lmeat, effective Man:h 6, 1992, 
1ubltituted "MCretary" for "direc:tor" iD Sublec:tiou 
A<2Xrl. A(6)(c), and iD lb. fim MDteoce ofSubeection 
A<6Xil: inMrted "adopted and" iD the MCOnd Mntence 
o{ Subeec:tion A(6)(i); ~tuted "owninc or operat
iq or both" for "owniq a.nd opera tine" lD Sub.ection 
A(6); rewrote Subeec:tioa A(1); added preMnt Subeec
tion A<8l; redelicnated former Subeection A(8) u 
preeent Subeection AC9l; aut.tituted "department" for 
"divi1ion" in Subeection 8(2); and made minor ttylia
tic changet throU(hout the MCtion. 

The 1993 ameadment, effective June 18, 1993, 
in~erted "u may be neceuary to protect public health 
and the environment, that an• lD the introductory 
laquqe in Subeectioa A:. inMrted "u may be necee
aary to protect public health a.nd the environment" in 

« 

the iDUoductory l&n(U&Ie iD Subeection C; added 
preeent Sut.ection D and redeai(nated former Sub
MCtioa D u prwent Subeec:tion E. 

Reeource Coaeenadoa ADd Recovery Act. -
The Reeou.Re Coalenation and Recovery Ac:t oC 1976, 
referred to iD MYerU pla<* in t.hia Mc:tion. appean u 
42 U.S.C. I 6901 et Mel· 

No acuee from compllance where ta.uft'lcieat 
tuDa Ia conoecd" actloa fwld. - 11M owner or 
operator of an undefii'OU.Dd ltorqe tank which bu 
experienced a releue ia not ucu.eed from compliance 
with cornc:tive action requirementl by reuon or the 
ia.umciei1C1 or una.ailabillty ot moniee iD the cor
rectiw action fund to meet the COita or corrective 
ac:ti011. 1991 Op. Atfy Gee. No. 91-08. 

Ju&. Jur. Sci, A.L.R. ADd C.J.S. refereacee. -
61A Am. Jur. 2cl Pollution Contl'ollt 6, 1S4. 

State or loc&l reculatioa of tranlportation o{ hu· 
ardoua material~ u pre-empted by Huardout Mat.e
riala Tranlportation Al:t (49 U.S.C.S. t 1801 et .eq.), 
78 A.L.R. Fed. 289. 



74-4-4.1 HAZARDOUS W ASrES 74-4-4.2 

744-4.1. Hazardous agricultural waste; duties and responsibilities of 
the department of agriculture. 

A. The department of agriculture shall be responsible for the enforcement of all board 
regulations adopted pursuant to the Hazardous Waste Act [this article] regarding genera
ton of hazardous agricultural waste. The division shall enforce those board regulations 
pertaining to transporters, treaters, storers and dispoeers of hazardous agricultural waste. 

B. In the exercise of the responsibility prescribed in Subsection A of this section, the 
department of agriculture shall have the same authority as that delegated to the division, 
including the director. 

C. In the adoption of regulations pertaining to huardous agricultural waste, the board 
shall make a reuonable effort to consult with the department of agriculture prior to the 
adoption of the regulations. The department of agriculture shall serve as the technical 
consultant to the board on matters concerning hazardous agricultural waste. 

Hlltory: uns Comp., • 74-4-4.1, eDaded by 
La ... 1181 (lat 8.8.). eb. a. t I; 1989, eb. 322. I 3. 

Am. .Juz. Jcl, A.L.R. aad C.J.S. refereaca. -
State or local reculatioo of tran.portatioa ol hazard. 

oua materiala u pre-empted by Hu.ardo1111 Material& 
Tranaportation Act (49 U.S.C.S. t 1801 et eeq.l, 78 
A.L.R. Fed. 289. 

74-4-4.2. Permits; issuance; denial; modification; suspension; revoca· 
tion. 

A. Each application for a permit pursuant to the Hazardous Waste Act [this article] shall 
contain information as may be required pursuant to Section 74-4-4.7 NMSA 1978 or 
pursuant to regulations promulgated by the board, including information with respect ~: 
· (1) estimates with respect to the composition, quantity and concentration of any 

hazardous waste identified or listed under Subsection A of Section 74-4-4 NMSA 1978 or 
combinations of any hazardous waste and other solid waste proposed to be disposed of, 
treated, transported or stored and the time, frequency or rate at which the waste is propo&ed 
to be disposed of, treated, transported or stored; and 

(2) the site where hazardous waste or the products of treatment of hazardoll.! wute 
will be disposed of, treated, transported to or stored. 

B. Hazardous waste permits issued after AprilS, 1987 shall require corrective act1on for 
all releases of hazardous waste or constituents from any solid waste management un1t at a 
treatment, storage or disposal facility seeking a permit under this section. 

C. The division shall provide timely review on all permit applications. Upon a detemu· 
nation by the secretary that the applicant hu met the requirements adopted pur.~uant ~ 
Section 74-4-4 NMSA 1978, the secretary may issue a permit or a permit subject to any 
conditions necessary to protect human health and the environment for the facility. 

D. The secretary may deny any permit application or modify, suspend or revoke any 
permit issued pursuant to the Hazardous Waste Act if the applicant or permittee hu: 

(1) knowingly and willfully misrepresented a material fact in the application for a 
permit; 

(2) refuaed to disclose the information required under the provisions of SKlJon 
74-4-4.7 NMSA 1978; 

(3) been convicted in any court, within ten yean immediately preceding the d&~ of 
submission of the permit application, of: 

(a) a felony or other crime involving moral turpitude; or 
(b) a crime defmed by state or federal statutes as involving or being in re.tnmt 

of trade, price-fixing, bribery or fraud; 
(4) exhibited a history of willful disregard for environmental laws of any state or t.he 

United States; 
(5) had any permit revoked or permanently suspended for cause under the environ

mental laws of any state or the United States; or 
(6) violated any provision of the Haz.ardous Waste Act, any regulation adopte-d •~d 

promulgated pursuant to that act or any condition of a permit issued under that act 
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E. In making a fmdill( under Subeection D of this section, the secretary may consider 
aggravating and mitigating factors. 

F. If an applicant or permittee whoee permit ia beill( considered for denial or revocation, 
reapec:t.ively, on any basis provided by Subeection D ofthia section has submitted an action 
plan that baa been approved in writing by the secretary, and plan approval includes a period 
of operation under a conditional permit that will allow the applicant or permittee a 
reasonable opportunity to demonstrate its rehabilitation, the secretary may issue a 
conditional permit for a reasonable period of time. In approving an action plan intended to 
demonstrate rehabilitation, the secretary may consider: 

( 1) implementation by the applicant or permittee of formal policies; 
(2) training programs and management control to minimize and prevent the occur

rence of future violations; 
(3) installation by the applicant or permittee of internal environmental auditing 

programs; 
(4) the applicant's releaae or the permittee's release subsequent to serving a period 

of incarceration or paying a fine, or both after conviction of any crime listed in Subsection 
D of this section; and 

(5) any other factors the secretary deems relevant. 
G. Notwithstanding the provisions of Subsection D ofthia section: 

(1) a research, development and demonstration permit may be terminated upon the 
determination by the secretary that termination ia necessary to protect human health or the 
environment; and 

(2) a permit may be modified at the request of the permittee for just cause as 
demonstrated by the permittee. 

H. No ruling shall be made on permit issuance, major modification, suspension or 
revocation without an opportunity for a public hearing at which all interested persons shall 
be given a reasonable chance to submit data, views or arguments orally or in writing and 
to examine witnesses testifying at the hearing; provided, however, that the secretary may, 
pursuant to Section 74-4-10 NMSA 1978, order the immediate termination of a research 
development and demonstration permit whenever the secretary detennines that termina
tion is necessary to protect human health or the environment and may order the immediate 
suspension or revocation of a permit for a facility that has been ordered to take correct.ive 
action or other response measures for releases of hazardous waste into the environment. 

I. The secretary shall hold a public hearing on a minor permit modification if the 
secretary determines that there is significant public interest in the minor modification. 

J. The board shall provide a schedule of fees for businesses generating hazardous waste 
or seeking a permit for the management of hazardous waste, to be deposited to the credit of 
the hazardous waste fund, including but not limited to: 

(1) a hazardous waste business fee applicable to any business engaged in a regulated 
hazardous waste activity, which shall be an annual flat fee based on the type of activity; 

(2) a hazardous waste generation fee applicable to any business generatill( hazard. 
ous waste, which shall be based on the quantity of hazardous waste generated annually; 
however, when any material listed in Paragraph (2) ofSubsection I of Section 74-4-3 NMSA 
1978 is determined by the board to be subject to regulation under Subtitle C of the federal 
Resource Conservation and Recovery Act, the board may set a generation fee under this 
paragraph for that waste based on its volume, toxicity, mobility and economic impact on the 
regulated entity; and 

(3) a hazardous waste permit application fee, not exceeding the estimated cost of 
investigating the application and issuing the permit, to be paid at the time the secretary 
notifies the applicant by certified mail that the application has been deemed administra
tively complete and a technical review is scheduled. 

History: una Comp .. t 74+4.1. enac:ted by 
Law• 1881 Un S.S.), cb. 8., I 8; 1187, cb. 171, I 4; 
U~89. cb. 322, I 4; 1992. cb. -43, I s. 

Tbe 1992 amendment, effective March 6, 1992, 
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t.ary" for "director" in Subeection C; rewrote Subeec· 
tion 0; added pruent Subeec:tiona E, F, and G; reda
ignated former Subeection E u praent Subeection H; 
inaen.ed "major" near the befinnin( of Subeection H 
while aubltiwtiJll"aecretary" for "diviaion" near the 
middle o{ that aubeec:tion; added preeent Subeec:tion I; 
redesignated former Subeection F u preeent Subeec
tion J; aubltituted "aec:retary" for "director" in Sub-

-=tion J(3l; deleted former Subee<:t1ona G and 
relatinc to appeal; and made minor atyhat1<: chan@ 
throU(hout the .ection. 

Federal Raource Con.ervadon and Recove 
Act. - Subtitle C of the federal Re.oun:e Conaero 
tion and Recovery Act, referred to in Subeection J< 
appean u 42 U.S.C. t 6921. 

74-4-4.3. Entry; availability of records. 
A. For purposes of developing or assisting in the development of any regulatior 

conducting any study, taking any corrective action or enforcing the provisions of tl 
Hazardous Waste Act [this article], upon request of the director or his authoriz
representative: 

(1) any penon who generates, stores, treats, transports, disposes of or otherwi 
handles or has handled hazardous wastes shall furnish information relating to su 
hazardous wastes and permit the director or his authorized representatives: 

(a) to enter at reaaonable times any establishment or other place maintained 
any person where hamrdous wastes are or have been generated, stored, treated, disposed 
or transported from or where an underground storage tank is located; and 

(b) to inspect and obtain samples from any person of any hazardous wastes a 
samples of any containers or labeling for the wastes; and 

(2) any person who owna or operates an underground storage tank, or any ta: 
subject to study under Section 9009 of the Resource Conaervation and Recovery Act that 
used for storing regulated substances, shall furnish information relating to such tanl 
including their aasociated equipment and their contents, conduct monitoring or testi1 
permit the director or his authorized representative at all reasonable times to have acct 
to and to copy all recorda relating to such tanks and permit the director or his authori2 
representative to have access for corrective action. For the purposes of developing 
assisting in the development of any regulation, conducting any study, taking correct 
action or enforcing the provisions of the Hazardous Waste Act, the director or his authori; 
representative is authorized: 

(a) to enter at reasonable times any establishment or other place where 
underground storage tank ia located; · 

(b) to inspect or obtain samples from any person of any regulated substance 
such tank; 

(c) to conduct monitoring or testing of the tanks, associated equipment, conte 
or surrounding soils, air, surface water or ground water; and 

(d) to take corrective action. 
B. Any person owning property to which access ia necessary in order to investigatE 

clean up a facility where hazardous waste is generated, stored, treated or disposed of 
where underground storage tanka are located, shall: 

(1) permit the director or his authorized representative to obtain samples of soi 
ground water, or both, at reasonable times; and 

(2) provide acceu to auch property for structures or equipment necessary to me 
toring or cleanup of hazardous wastes or leaking from underground storage tanks; provi 
that: 

(a) auch structures or equipment do not unreasonably interfere with the own 
use of the property; or 

(b) the owner is adequately compensated for activities which unreasone 
interfere with his use or elijoyment of such property. 

C. Each inspection shall be commenced and completed with reasonable promptness. U 
director or his representative obtains any samples, prior to leaving the premises he s 
give to.the owner, operator or agent in charge a receipt describing the sample obtained 1 

if requested, a portion of each sample equal in volume or weight to the portion retaine 
any analysis ia made of the samples, a copy of the results of the analysis shall be furni~ 
promptly to the owner, operator or agent in charge. 
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D. Any recorda, reports or infonnation obtained by the division under this section shall 
be available to the public, except that upon a showing satisfactory to the division that 
recorda, reporta or information, or a particular part thereof, to which the director or his 
authorized representatives. have acceaa under this section, if made public, would divulge 
information entitled to protection under Section 1905 of Title 18 of the United States Code, 
such information or particular portion thereof shall be considered confidential, except that 
such record, report, document or information may be disclosed to officers, employees or 
authorized representatives of the United States concerned with carrying out the Resource 
Conservation and Recovery Act, or when relevant in any proceedings under the Hazardous 
Wute Act. 

E. Any peraon not subject to the provisions of Section 1905 ofTitle 18 ofthe United States 
Code who knowingly and willfully divulges or discloses any information entitled to 
protection under this subsection shall, upon conviction, be subject to a fine of not more than 
five thousand dollan ($5,000) or to imprisonment not to exceed one year or both. 

F. In submitting data under the Hu.ardoua Wute Act, a person required to provide such 
data may: 

(1) designate the data the penon believes is entitled to protection under this 
subeection;and 

(2) submit such designated data separately from other data submitted under the 
Hazardous Waste Act. A designation under this paragraph shall be made in writing and in 
such manner u the director may prescribe. 

w.tory. 1118 Comp .. I '74-4-4.3, eucted by 
Lawa 1881 (lit 8.8.), cb. 8, I '7; 1881, ch. 171, I 6; 
1NI,ch.U2.t a. 

Re.ou.rce CoaMnatloa and Recovery Act. -
See 42 U.S.C. I 6901 et e.q. 

Areu eubject to lDapeedoa. - Rerardleu of 
whether each 1peciftc part of the p~milet ll 1ubj~ to 
~rulation, the 1tatut.e clearly alloW~ an inepec:tion of 
all areaa wbe~ the h&lan:IOUI wute ll beiq rener· 
a~ whether it ia in liD mclottd C&cillty or not. New 
Me:Dco Envtl. Imp. Oiv. •· Climu Cbem. Co., 106 
N.M. 439, 733 P.2d 1322 (Ct. App. 198'7). 

Search WUTUlt requlred lD abMDC. of C:OD• 
eent. - In the event coOMnt to enter and ,iMpec:t 

premitet for compliuce with thia article ll denied, an 
adminiatrative IIUl'Ch warrant it required. New Mes· 
ico Envtl. Imp. Di•. •· Climu Chem. Co., 106 N.M. 
439, 733 P.2d 1322 (Ct. App. 1987). 

Venue lD ac:doa for eearcb WI.M'&Dt. - An 
action by which the environmental improvement di· 
vi1ion 10\l&"ht liD admiDiltrative warrant for inapec. 
tion under thi• article wu • tranaitory action and 
venue wu controlled by 38·3·1A NMSA 1978, which 
allOWI an action to be broU(ht in a county whe~ the 
plaintiff retidet. New Mexico Envtl. Imp. Div. v. 
Climax Cbem. Co., 106 N.M. 439,733 P.2d 1322 <Ct. 
App. 198'7). 

74-4-4.4. Underground storage tanks; registration; installer certifica
tion; fees. 

A. By regulation, the board shall require an owner of an underground storage tank to 
register the tank with the division and impose reasonable conditions for registration 
including the submiaaion of plans, specifications and other relevant information relating to 
the tank. For purpoeea of this subsection only, the tenn "owner" means: in the case of an 
underground storage tank in use on November 8, 1984 or brought into use after that date, 
any penon who owns an underground storage tank used for atorage, use, or dispensing of 
regulated substancea; and in the cue of an underground storage tank in use before 
November 8, 1984 but no longer in use on that date, any penon who owned such tank 
immediately before the discontinuation of ita use. The owner of a tank taken out of 
operation on or before January 1, 1974 shall not be required to notify under this subsection. 
The owner of a tank taken out of operation after January 1, 1974 and removed from the 
ground prior t() November 8, 1984 shall not be required to notify under this subsection. 
Evidence of current registration pursuant to this subsection shall be available for inspection 
at the site of the underground storage tank. 

B. By regulation, the board shall require any penon who, beginning thirty days after the 
United States environmental protection agency administrator prescribes the fonn of notice 
pursuant to Section 9002(&)(6) of the Resource Conservation and Recovery Act and for 
eighteen months thereafter, depoeita a regulated substance into an underground storage 

48 

'j 

1 



7 ......... 5 HAZARDOUS W ASI'ES 74-4-4.7 

tank to give notice of the registration requirementa of Subeection A of this section to the 
owner and operator of the tank. 

c. By regulation, the board may require tank installers to obtain certification from the 
diviaion and develop procedures for certification which will ensure that underground 
ttorage tanka are installed and repaired in a manner which will not encourage or facilitate 
leaking. If the board requirea certification, it shall be unlawful for a person to install or 
repair an underground atorage tank unleaa be it a certified tank installer. In accordance 
with the Uniform Licensing Act [61·1·1 to 61·1-31 NMSA 1978], the divition may suspend 
or revoke the certification for a tank installer upon grounds that he: 

(1) exercised fraud, misrepresentation or deception in obtaining his certification; 
(2) exhibited grou incompetence in the installation or repair of an underground 

storage tank; or 
(3) was derelict in the performance of a duty aa a certified tank installer. 

D. By regulation, the board ahall provide a aehedule of feet tufficient to defray the 
reaaonable and neceuary coati of: 

(1) reviewing and acting upon applications for the registration of underground 
storage tanka; 

(2) reviewing and acting upon applications for the certification of tank installera; 
and 

(3) implementing and enforcing any proviaion of the Hazardous Waste Act (this 
article] applicable to underground storage tanka and tank inatallera including standards for 
the installation, operation and maintenance of underground storage tanks and for the 
certification of tank installers. 

HJ.tory: 11J78 Comp,. I 14-+-4.4, enacted by 
Laws 1987, ch. 179, I 8; 1989, eh. 322. t C. 

Cro.s references. - For huardou. wute smer· 
reney fund, tee 74-'-8 NMSA 1978. 

Re.ouree Conservation and Recovery Act. -
Section 9002(a)(5) of the Retource Con.ervation and 
Recovery Act, re£el'l'.d to in SubMction B. appean u 
42 u.s.c. ' 6991&(&)(6). 

74-4-4.5. Hazardous waste fund created; appropriation. 
A. There is created in the state treasury the "hazardous waste fund" which shall be 

administered by the division. All balances in the fund are appropriated to the division for 
the sole purpose of meeting necessary expenses in the administration and operation of the 
hazardous waste program. 

B. All fees collected pursuant to Subsection F of Section 74-4-4.2 NMSA 1978 shall be 
transmitted to the state treaaurer for credit to the hazardous waate fund. 

· H.l.s1.ory: 1178 Comp.. t 74-+-4.6. eoa~ b7 
Laws lt81, da. 1'71, I 7; 1988, eh. 122, I 7!1988, da. 
324. I H; 1190, ch. 114. I ZO. 

7 4-4-4.6. Repealed. 

Repeals.- Lawa 1989, ch. 322, t 17 repeal• 74-'-
4.6 NMSA 1978, u enacteci by Lawa 1989, ch. 322, 
t 8, relaunr to creation of the undervround Ito~ 

tank fund, eft'ectiv. July 1, 1992. For proviaiont oC 
former aection, see 1990 Replacement Pamphlet. 

74-4-4.7. Permit applicant disclosure. 
A. Every applicant for a permit pursuant to the Hazardous Waste Act (this article] shall 

file a diaclosure statement with the department with the infonnation required by, and on a 
fonn developed by, the department in cooperation with the department of public aa.fety, at 
the same time the applicant files the application for a permit with the secretary. 

B. Upon the request of the aecretary, the department of public tafety shall prepare and 
transmit to the secretary an investigative report on the applicant based in part upon the 
diacloture ttatement. The report shall be prepared and transmitted within ninety days after 1 
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the receipt of a copy of an applicant's disclosure statement from the department. Upon good 
cause, the ninety days may be extended for a reasonable period of time by the secretary. 

C. In preparing the investigative report, the department of public safety may request and 
receive criminal history infonnation on the applicant from the federal bureau of investi
gation or any other law enforcement agency or organization. While the investigative report 
is being prepared by the department of public safety, the secretary may also request 
information regarding any person who will be or could reasonably be expected to be 
involved in management activities of the hazardous waste facility or any person who has a 
controlling interest in any permittee. The department of public safety shall maintain 
confidentiality regarding the information received from a law enforcement agency as may 
be imposed by that agency as a condition for providing that information to the department 
of public safety. 

D. All persons required to file a diaclosure shall provide any assistance or information 
requested by the department of public aafety or the secretary and shall cooperate in any 
inquiry or investigation conducted by the department of public safety or any inquiry, 
investigation or hearing conducted by the secretary. Nothing in thia section shall be 
construed to waive a person's constitutional right against self-incrimination. 

E. If any of the information required to be included in the disclosure statement changes, 
or if any information ia added after filing the ltatement, the person required to file it shall 
provide that information in writing to the secretary within thirty days after the change or 
addition. Failure to provide the information within thirty days may constitute the basis for 
the revocation of, or denial of an application for, any permit iaaued or applied for in 
accordance with Section 7 4-4-4.2 NMSA 1978, but only if, prior to any denial or revocation, 
the secretary notifies the applicant or permittee of the secretary's intention to do so and 
gives the applicant or permittee fourteen days from the date of the notice to explain why the 
infonnation was not provided within the required thirty-day period. The secretary shall 
consider this information when determining whether to revoke or deny the permit. 

F. No person shall be required to submit the disclosure statement required by this section 
if the person ia: 

(1) the United States or any agency or instrumentality of the United States; 
(2) a state or any agency or political subdivision of a state; or 
(3) a corporation or an officer, director or shareholder of that corporation and that 

corporation: 
(a) has on file and in effect with the federal securities and exchange commission 

a registration statement required under Section 5, Chapter 38, Title 1 of the federal 
Securities Act of 1933, as amended; 

(b) submits to the secretary with the application for a permit evidence of the 
registration described in Subparagraph (a) of this paragraph and a copy of the corporation's 
most recent annual form lO·K or an equivalent report; and 

(c) submits to the secretary on the annual anniversary of the date of the issuance 
of any permit it holda pursuant to the Hazardous W aate Act evidence of registration 
described in Subparagraph (a) of this paragraph and a copy of the corporation's most recent 
annual form lO·K or an equivalent report. 

Hiatory: 1978 Comp,. t 7~'7. euciecl by 
Law• 1992, eh. 43, t 4. 

EmellfeDey elau.ea. - Lawe 1992, ch. 43, t 9 
make. the aet effective immediately. Approved Mudl 
6, 1992. 

Seeuritiea Act of 1933. - Section 5, Chapter 38, 
Title 1 of the Federal Secwitie. Aet of 1933, appean 
u 15 U.S.C. I 77e<cl. 

74-4-4.8. Underground storage tank fund created; appropriation. 

A. There "is created in the state treasury the "underground storage tank fund" which 
shall be administered by the department. All balances in the fund are appropriated to the 
department for the sole purpose of meeting necessary expenses in the administration and 
operation of the underground storage tank program. 
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B. All fees collected pursuant to Subsection D of Section 74-4-4.4 NMSA 1978 shall be 
transmitted to the state treasurer for credit to the underground storage tank fund. 

C. Balances remaining in the underground storage tank fund at the end of the flSCal year 
shall not revert to. the general fund. 

m.tory: Law1 1993, ch.. 298. I 2. 
Ell'ective data.- La WI 1993, ch. 298, I 6 makes 

the act effective oa April 7, 1993. 
CompUer'• a<M.M. - LaWI 1993, ch. 100, t 7 

eaacted a 74-4-4.8 NMSA 1978, c:reatin( an under· 
ground storage tank fund, effective March 31, 1993, 

and wu approved March 31, 1993. However, beeau.ee 
of the enactment of 74-+-4.8 NM.SA 1978 by Laws 
1993, ch. 298, I 2, approved April 7, 1993, the eection 
u enacted by La WI 1993, ch. 100 hu aot been aet out. 
See 12·1-8 NMSA 1978. 

74-4-5. Adoption of regulations; notice and hearing. 
A. No regulation shall be adopted, amended or repealed until after a public hearing by 

the board. Hearings on regulations shall be held in Santa Fe or in an area of the state 
substantially affected by the regulations. In making its regulations, the board shall give the 
weight it deems appropriate to all relevant facts and circumstances presented at the public 
hearing, including but not limited to: 

(1) the character and degree of ~ury to or interference with the environment or 
public health; and 

(2) the technical practicability and economic reasonableness of the regulation. 
B. Notice of the hearing shall be given at least thirty days prior to the hearing date and 

shall state the subject, the time and the place of the hearing and the manner in which 
interested persons may present their views. The notice shall also state where interested 
persons may secure copies of any proposed regulation. The notice shall be published in a 
newspaper of general circulation in the area affected. Reasonable effort shall be made to 
give notice to all persons who have made a written request to the board for advance notice 
of hearings. 

C. At the hearing, the board shall allow all interested persons reasonable opportunity to 
submit data, views or arguments orally or in writing and to examine witnesses testifying at 
the hearing. Any person heard or represented at the hearing shall be given written notice 
of the action of the board. 

D. The board may designate a hearing officer to take evidence in the hearing. A 
transcript shall be made of the entire hearing proceedings. 

E. No regulation or amendment or repeal of a regulation adopted by the board shall 
become effective until thirty days after its filing under the State Rules Act [14-3-24, 
14-3-25, 14-4-1 to 14-4-9 NMSA 1978]. 

m.tory: liM Comp.. I 12-IB-6, eaactec:l by 
L..w1 1977, ch.. 313. I 6; 1112. ch.. 43, I 6. 

Croa refereDCe8. - AA to notice by publication. 
aee 14-11·1 NMSA 1978 et teq. 

The 1992 ameadmeat. eft'ec:tiYe March 6, 1992, 
deleted "appeal" at the ead of the eec:tioa cat.chline; 
deleted "environmental improvement" precedi111 

7 44-6. Repealed. 

Repea.la. - LaWI 1981 (lit S.S.), ch. 8, t 12, 
repeat. 74-4-6 NMSA 1978, relati111 to dilpoul of 
out-of-ltate huardoua wute, effective Aprill4, 1981. 

CompUer'1 aota.. - LaWI 1992, ch. 43, f 6 en-

"board" in the lint aeatence of the introductory para
graph of Subeec:tioa A; iruerted "the environment or" 
in Subeectioa A(l); deleted former Subeec:tiona F. G. 
and H, relatinr to appeal; and made minor stylistic 
cbanpl throughout the aect.ion. 

Am. Jur. 2d, A..L.R. and C.J.S. refereac:ea. -
61A Am. Jur. 2d Pollution Control I§ 6, 134. 

acted a tection designated 74-'-6 NMSA 1978 which 
hu been redesignated by the compiler u 74-'·14 
NMSA 1978. 

74-4-7. Containment and cleanup of hazardous substance incidents; 
division powers. 

The division may: 
A. take any action necessary or appropriate to protect persons from injury or other 

harm which might arise from hazardous substance incidents, including but not limited to , 

51 



I· 

.. 
' 

74-4-8 ENVIRONMENTAL IMPROVEMENT 74-4-10 

providing for cleanup and disposal, coordinating the activities of other public officials and 
any other action the division deems neceaaary or appropriate; 

B. notify any person who may have incurred or may incur physical injury from a 
hazardous substance incident that he should undergo medical examination; and 

C. assess charges against persons responsible for hazardous substance incidents for 
costs the division incurs in cleanup of hazardous substance incidents, disposal of hazardous 
substances and for damage to state property. Amounts received in payment of such 
assessments shall be deposited in the hazardous waste emergency fund. Any person who is 
assessed charges pursuant to this subsection may appeal the assessment to the district court 
within thirty days of receipt of notice of the assessment. 

HI.tory: 1953 Comp., I 12-98-7, enacted by 
Law• 1977, ch. 313, I 7; 1989, cb. 322. I e. 

Croee referencee. - For definition of "divilion," 
eee7-'+3 NMSA 1978. 

7 4-4-8. Emergency fund. 

Am. Jur. 2d, A.L.R. ud C.J.S. reference.. -
61A Am. Jur. 2d Pollution Control U 6, 133, 13-', 245, 
2-'6. 

The "hazardous waste emergency fund" is created in the state treasury. This fund shall 
be used for cleanup of hazardous substance incidents, disposal of hazardous substances and 
necessary repairs to or replacement of state property and may be used for the state's share 
of any response action taken under the Comprehensive Environmental Response, Compen
sation, and Liability Act of 1980, 42 U.S.C. Sections 9601 et seq. The administrative and 
technical expenses of maintaining an emergency response program within the division shall 
be reimbursable on a quarterly basis from thia fund. Any penalties collected by the division 
shall be credited to this fund. Amounts in the fund shall be deposited with the state 
treasurer and then diabursed pursuant to vouchers signed by the director or his authorized 
representative upon warrants drawn by the secretary of finance and administration. 

Hletory: 1953 Comp., I 12-98-8, enacted by 
Lawe 1977, cb. 313, I 8; 1983. cb. 301, I 81; 1983, 
ch. 302, I 2; 1989, cb. 322, I 10. 

Croll referencee. - For definition. of "dir~..or" 
and "diviaion," eee7"""-3 NMSA 1978. 

74-4-9. Existing hazardous waste facilities; interim status. 
Any person owning or operating a hazardous waste facility who has met the requirement.a 

for interim status under 42 U.S.C. 6925 shall be deemed to have interim status under the 
Hazardous Waste Act (this article]. 

HI.tory: 1978 Comp.,l 74+9, enacted by La we 
1989, ch. 322., I 11. 

Repew &Dd reenactment~. - Lawa 1989, ch. 
322, t 11 repealt former 7"-'-9 NMSA 1978, u en-

acted by l.aWI 1981 (let S.S.l, ch. 8, I 8, and ena~ 
the above MC:tion, effective April 7. 1989. For fof"TTWr 
proviaione, tee 1988 Replacement Pamphlet. 

74-4·10. Enforcement; compliance orders; civil penalties. 
A. Whenever on the basis of any information the secretary detennines that any penon 

has violated, is violating or threatens to violate any requirement of the Hazardous W a.su 
Act (this article], any regulation adopted and promulgated pursuant to that act or any 
condition of a permit issued pursuant to that act, the secretary may: 

(1) issue a compliance order stating with reasonable specificity the nature of the 
violation or threatened violation and requiring compliance immediately or within a 
specified time period or asse88ing a civil penalty for any past or current violation, or both. 
or 

(2) commence a civil action in district court for appropriate relief, including a 
temporary or pennanent injunction. 

B. Any order issued pursuant to Subsection A of this section may include a suspension or 
revocation of any permit issued by the secretary. Any penalty assessed in the order shall not 
exceed ten thousand dollars ($10,000) per day of noncompliance for each violation. 1:1 
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asaesaing the penalty, the secretary shall take into account the seriousness of the violation 
and any good-faith efforts to comply with the applicable requirements. For violations 
related to underground storage tanka, "per violation" means per tank. 

C. It a violator fails to take cornctive actions within the time specified in a compliance 
order, the secretSry may: 

(1) assess a civil penalty of not more than twenty-five thousand dollars ($25,000) for 
each day of continued noncompliance with the order; and 

(2) suspend or revoke any pennit issued to the violator pursuant to the Hazardous 
Waste Act. 

D. Whenever. on the basis of any information the secretary determines that the imme
diate teriniDia.tion of a· research, development and demonstration permit iB necessary to 
protect human health and the environment, the secretary may order an immediate 
termination of all reaearch, development and demonstration operations permitted pursuant 
to the Hazardous W aate Act at the facility. 

E. Whenever on the basis of any information the secretary determines that there is or has 
been a release of hazardous waste into the environment from a facility authorized to operate 
under Section 74-4-9 NMSA 1978, the secretary may issue an order requiring con-ect.ive 
action, including corrective action beyond a facility' a boundaries or other response measure 
aa he deema necessary to protect human health or the environment or may commence an 
action in district court in the district in which the facility iB located for appropriate relief, 
including a temporary or permanent injunction. 

F. Any order iasued ·under Subsection E of thia section may include a suspension or 
revocation of authorization to operate under Section 7 4-4·9 NMSA 1978 and shall state with 
reasonable apeci.ficity the nature of the required corrective action or other response measure 
and shall specify a time for compliance. If any penon named in an order fails to comply with 
the order, the secretary may assess, and the penon shall be liable to the state for a civil 
penalty in an amount not to exceed ten thousand dollars ($10,000) for each day of 
noncompliance with the order. 

G. Any order issued pursuant to this section, any other enforcement proceeding initiated 
pursuant to this section or any claim for personal or property i~ury arising from any 
conduct for which evidence of financial responsibility must be provided may be issued to or 
taken against the insurer or guarantor of an owner or operator of a treatment, storage or 
disposal facility or underground storage tank if: 

(1) the owner or operator iB in bankruptcy, reorganization or arrangement pursuant 
to the federal Bankruptcy Code; or 

(2) jurisdiction in any state or federal court cannot with reasonable diligence be 
obtained over an owner or operator likely to be solvent at the time of judgment. 

H. Any order issued pursuant to this section shall become -inal unless. no later than 
thirty days after the order is served, the penon named in the cn:der submits a written 
_request to the secretary for a public hearing. Upon such request the secretary shall 
promptly condua a pUblic heanng, The secretary ahall appoint an indeg;ndent hearinM 
officer to preside over the public hearing. The hearing officer ahall make and preserve a 
"complete record of the proceedings and forward hia recommendation baaed on the record to 
the secretary, who shall make the final decision. 

I. In connection with any proceeding under this section, the secretary may issue 
subpoenas for the attendance and testimony of witneasea and the production of relevant 
papers, books and documents and may promulgate rules for discovery procedures. 

J. Penalties collected pursuant to an administrative order ahall be ~posited in the state 
treasury to be credited to the hazardous waste emergency fund. 

Hlatory: 1953 Comp .. I 12-98-10, enacted by 
Lawa 19'71, eh. 311, I 10; reenacted by 1981 (let 
8.8.), eh. a, I 9; 1987, eh. 179, I 8; 1989, eh. 322, 
I 12; 1992, eh. 43. I 7. 

The 1992 amendment, effective March 6, 1992, 
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74-4-10.1 ENVIRONMENTAL IMPROVEMENT 74-4-10.1 

Bankruptcy Code. - The federal Bankruptcy 
Code, refen-ed to in Subeection 0(1), appean u Title 
11 o( the United Stata Code. 

Am. Jur. 2d, A..LR. aad C.J.S. referea~-
61A Am. Jur. 2d Pollution <Antrol U 534 to 5-47. 

Richt to mainwn action baaed on violation o( 
t 7003 of Reeouroe Con.eervation and Recovery Act 
(42 uses t 6973) pertaining to imminent haz.ard.a 
from eolid or ha.zardoua wute, 105 A.L.R. Fed. 800. 

74-4-10.1. Hazardous waste monitoring, analysis and testing. 

A. If the director determines, upon receipt of any information, that: 
( 1) the presence of any hazardous waste at a facility or site at which hazardous waste 

is or has been stored, treated or disposed of; or 
(2) the release of any such waste from such facility or site may present a substantial 

hazard to human health or the environment, he may issue an order requiring the owner or 
operator of such facility to conduct such monitoring, testing, analysis and reporting with 
respect to such facility or site as the director deems reasonable to ascertain the nature and 
extent of such hazard. 

B. In the case of any facility or site not in operation at the time a determination is made 
under Subsection A of this section with respect to the facility or site, if the director finds 
that the owner of such facility or site could not reasonably be expected to have actual 
knowledge ofthe presence of hazardous waste at such facility or site and of its potential for 
release, the director may issue an order requiring the most recent previous owner or 
operator of such facility or site who could reasonably be expected to have actual knowledge 
to carry out the provisions referred to in Subsection A of this section. 

C. Any order under Subsection A or B of this section shall require the person to whom 
such order is issued to submit to the director, within thirty days from the issuance of such 
order, a proposal for carrying out the required monitoring, testing, analysis and reporting. 
The director may, after providing such person with an opportunity to confer with the 
director respecting such proposal, require such person to carry out such monitoring, testing, 
analysis and reporting in accordance with such proposal and such modifications in such 
proposal as the director deems reasonable to ascertain the nature and extent of the hazard. 

D. (1) If the director determines that no owner or operator referred to in Subsection A or 
B of this section is able to conduct monitoring, testing, analysis or reporting satisfactory to 
the director, if the director deems any such action carried out by an owner or operator to be 
unsatisfactory or if the director cannot initially determine that there is an owner or 
operator referred to in Subsection A or B of this section who is able to conduct such 
monitoring, testing, analysis or reporting, the division may: 

(a) conduct monitoring, testing or analysis, or any combination thereof, which 
he deems reasonable to ascertain the nature and extent of the hazard associated with the 
site concerned; or 

(b) authorize a local authority or other person to carry out any such action; and 
(c) in either event the director may require, by order, the owner or operator 

referred to in Subsection A or B of this section to reimburse the division or other authority 
or person for the costs of such activity. Any reimbursement to the division pursuant to this 
subparagraph shall be deposited to the credit of the hazardous waste fund. 

(2) No order may be issued under this subsection requiring reimbursement of the 
costs of any action carried out by the division which confirms the results of an order issued 
under Subsection A or B of this section. 

(3) For purposes of carrying out this subsection, the director or any authority or other 
person authorized under Paragraph (1) of this subsection may exercise the authorities set 
forth in Section 74-4-4.3 NMSA 1978. 

E. The director may commence a civil action against any person who fails or refuses to 
comply with an order issued under this section. Such action shall be brought in the district 
court of the county in which the defendant is located, resides or is doing business. Such court 
shall have jurisdiction to require compliance with such order and to assess a civil penalty 
not to exceed five thousand dollars ($5,000) for each day during which such failure or refusal 
occurs. 
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74-4-11 HAZARDOUS WASTES 

l{btory: 1978 Com.p .. t 74-4-10.1, enact.ed by 
Law• 1989, ch. 322. t 13. 

74-4-11. Penalty; criminal. 
A. No person: 

74-4-11 

(1) shall knowingly transport or cause to be transported any hazardous waste 
identified or listed pursuant to the Hazardous Waste Act [this article] to a facility that does 
not have a pennit under that act or the federal Resource Conservation and Recovery Act; 

(2) shall knowingly treat, store or dispose of any hazardous waste identified or listed 
pursuant to the Hazardous Waste Act: 

(a) without having obtained a hazardous waste permit pursuant to that act or ·"'-
the federal Resource Conservation and Recovery Act; r•o ~ ..... 

-hi' (b) in knowing violation of any material condition or requirement of a hazardous 
waste permit; or 

(c) in knowing violation of any material condition or requirement of any 
appli~rim status regulations or standards; 

\£3Lahtll knowingly omit material information or make any false statement or 
representation in any application, label, manifest, record, report, permit or other document 
filed, maintained or used for purposes of compliance with the Hazardous Waste Act; 

(4) who knowingly generates, stores, treats, transports, disposes of, exports or 
otherwise handles any hazardous waste shall knowingly destroy, alter, conceal or fail to file 
any record, application, manifest, report or other document required to be maintained or 
filed for purposes of compliance with regulations adopted and promulgated pursuant to the 
Hazardous Waste Act; 

(5) shall knowingly transport without a manifest or cause to be transported without 
a manifest any hazardous waste required by regulations adopted and promulgated pursuant 
to the Hazardous Waste Act to be accompanied by a manifest; or 

(6) shall knowingly export hazardous waste identified or listed pursuant to the 
Hazardous Waste Act: 

(a) without the consent of the receiving country; or · 
(b) where there exists an international agreement between the United States 

and the government of the receiving country establishing notice, export and enforcement 
procedures for the transportation, treatment, storage and disposal of hazardous wastes, m 
a manner that is not in conformance with such agreement. 

B. Any person who violates any of the provisions of Paragraphs (1) through (6l of 
Subsection A of this section is guilty of a fourth degree felony and upon conviction shall be 
punished by a fine of not more than ten thousand dollars ($10,000) per violation per day or 
by imprisonment for a definite term of not more than eighteen months or both. For a second 
or subsequent violation of the provisions of Paragrapha (1) through (6) of Subsection A of 
this section, the person is guilty of a third degree felony and shall be punished by a fine of 
not more than twenty-five thousand dollars ($25,000) per violation per day or by impne· 
onment for not more than three years or both. 

C. Any person who knowingly violates any regulation adopted and promulgated punu
ant to Subsection C of Section 7 4-4-4 or 7 4-4-4.4 NMSA 1978 is guilty of a misdemeanor and 
upon conviction shall be punished by a fine of not more than five thousand dollars ($5,000' 
per violation per day or by imprisonment for a definite term of one year or both. For 
violations related to underground storage tanks, "per violation" means per tank. 

D. Any person who knowingly transports, treats, stores, disposes of or exports any 
hazardous. waste in violation of Subsection A of this section and who knows at the time c. I 
the violation that he creates a substantial danger of a substantial adverse environmental 
impact, is guilty of a third degree felony if the violation causes a substantial adver.M' 
environmental impact. 

E. AE. used in this section, a "substantial adverse environmental impact" exists when an 
act or omission of a person causes harm or damage: 

(1) to human beings; or 
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74-4-12 ENVIRONMENTAL IMPROVEMENT 74-4-13 

(2) to flora, wildlife, fish or other aquatic life or water fowl; to the habitats of wildlife, 
fish, other aquatic life, water fowl or livestock; to agricultural crops; to any ground water or 
surface water; or to the lands or waters of this state where auch harm or damage amounts 
to more than ten thousand dollars ($10,000). 

F. Any pel"BBn who knowingly traMports, treats, stores, disposes of or exports any 
hazardous waste in violation of Subsection A of this section and who knows at the time of 
the violation that he creates a substantial danger of death or serious bodily injury to 
another person is guilty of a second degree felony and shall be sentenced to a tenn of 
imprisonment not to exceed nine yean or a fine not to exceed one hundred thousand dollars 
($100,000), or both. Any person, other than an individual, that knowingly transports, 
treats, stores, disposes of or exports any hazardous wute in violation of Subsection A of thia 
section and knows at that time that it places an individual in imminent danger of death or 
serious bodily i!\iury ia guilty of a second degree felony and ahall be fined in an amount not 
to exceed two hundred fifty thousand dollan ($250,000). 

W.tol')\ 1153 Comp., I 12-18-11, enacted b7 
La we 197'7, ch. 313, I 1111181 (lit 8.8.), ch.l,l 10; 
1187, ch. 171, I I; 1911, ch. 322. I 1~; 1112, ch. ~. 
1 a. 

The 1992 amendment., eft'ec:tfye Much 6, 1992, 
rewrote the provieio111 of former Subeec:tion A and 
redeeirnatecl them u preeent Subeec:tio111 A &Dd B; 
added preeent Subeectio111 C to E; redeairnated Cor· 
mer Subeec:tion B u preaent Subeec:tion F; and, in 
Subeect.ion F eubetituted "create• a eubttantial dan· 
rer" for "thereby placee another penon in imminent 
danrer" and ineeneci "to another penon" near the 

74-4·12. Penalty; civil. 

middle of the lint eentence while aubttituti!l( "a term 
of imprieonment not to eueed nine yean" Cor "nine 
ye&J"' imprilo11.me11t" near the end of that Nntence, 
and made minor atylatic cbanrH throughout the 
IUbeection. 

Reeoarce Couenadoa aad Recovery Act. -
The federal Reeource Co111ervation and Recovery Act, 
referred to ln Subeec:tion A, appean u 42 U.S.C. 
t 6901 et eeq. 

Am. Jur. Jd, A.LR. ud C.J'.S. reterencee. -
61A Am. Jur. 2d Pollution Control tt 690 to 602. 

Any person who violates any provision of the Hazardous Wute Act [this article), any 
regulation made pursuant to that act or any compliance order isaued by the director 
pursuant to Section 74-4-10 NMSA 1978 may be aasessed a civil penalty not to exceed ten 
thousand dollars ($10,000) for each day during any portion of which a violation occurs. For 
violations related to underground storage tanks, "per violation" means per tank. 

Hietory. 1953 Comp., I 12-88·12, enacted by 
La we 1877, ch. 313,1 12; 1881 (let 8.8.), cb. 8, I 11; 
1987, cb. 178,1 10; 1989, ch. 322,1 16. 

Am. Jur. 2d, A.L.R. aDd C.J'.8. ref'ereneee. -
61A Am. Jur. 2d Pollution Control U 618, 619 

74-4-13. Imminent hazards; authority of director; penalties. 
A. Notwithstanding any other provision of the Ha.zardoua Wute Act [this article], 

whenever the director ia in receipt of evidence that the put or current handling, storage, 
treatment, transportation or disposal of any solid ~ute or huardoua waste or the condition 
or maintenance of any underground storage tank may present an imminent and substantial 
endangennent to health or the environment, he may bring auit in the appropriate district 
court to immediately restrain any penon, including any put or present generator, put or 
present transporter or paat or present owner or operator of a treatment, atorage or disposal 
facility, who has contributed or ia contributing to auch activity, to take such other action u 
may be neceuary or both. A transporter shall not be deemed to have contributed or to be 
contributing to auch handling, atorage, treatment or disposal taking place after such solid 
waste or hazardous waste has left the possesaion or control of auch transporter if the 
transportation of such waste was under a sole contractual arrangement arising from a 
published tariff and acceptance for carriage by common canier by rail and such transporter 
has exercised due care in the put or present handling, atorage, treatment, transportation 
and disposal of auch waste. The director may also take other action, including but not 
limited to iuuing auch orders u may be neceuary to protect health and the environment. 

B. Any person who willfully violates or fails or refuses to comply with any order of the 
director under Subsection A of this section may in an action brought in the appropriate 
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74-4-14 RADIOACTIVE MATERIALS 74-4A-l 

district court to enforce such order be fined not more than five thousand dollars ($5,000) for 
each day in which the violation occurs or the failure to comply continues. 

c. Upon receipt of information that there is hazardous waste at any site which has 
presented an imminent and substantial endangerment to human health or the environ
ment. the director shall provide immediate notice to the appropriate local government 
agencies. In addition, the director shall require notice of such endangerment to be promptly 
posted at the site where the waste is located. 

HiaCOry: Law1 1883, ch. 302. I 3; 1987, cb. 1'11, 
1 11; 1989, ch. 322. I 18. 

74-4-14. Administrative actions; judicial review. 
A. Aily person who ia or may be affected by ey final administrative action of the board 

or the secretary may appeal to the court _of appeals for further relief within thirty days after 
the action. All appeals shall be upon the record before the board or the secretary. 

B. For appeal• of regulations, the date of the action shall be the date of filing of the 
regulation under the State Rules Act [14-3-24, 14-3-25, 14+1 to 14-4-9 NMSA 1978]. 

C. Upon appeal, the court of appeals shall set uide the action only if it is found to be: 
(1) arbitrary, capricious or an abuae of discretion; 
(2) not aupported by substantial evidence in the record; or 
(3) otherwiae not in accordance with law. 

D. A stay of enforcement of the action being appealed may be granted after hearing and 
upon good cause shown: 

(1) by the board or the secretary, whichever took the action being appealed; or 
(2) by the court of appeals if the board or the secretary denies a stay or fails to act 

upon an application for a stay within sixty days after receipt. 

Hiatory: 1978 Comp., t 7._._14, enacted by 
IAWI 1992, ch. .S, I I. 

Emerwency claUMe. - Law• 1992, ch. .:!, I 9 
make• the act effective immediately. Approved Man:h 
6, 1992. 

CompUer'• note1. - Thi• lect.ion wu enacted u 
74-4-6 NMSA 1978 but wu rede1ignated by the 
compiler, Iince a Mction with the tame code number 
had previoutly been enac:ted {repealed by Law1 1981 
(lit S.S.l, ch. 8, I 1'2l. 

ARTICLE 4A 
Radioactive Materials 

Sec. 
74-4A·l. Radioactive material tranaport; coad.itiona. 
74-4A-2. Short title. 
74-4A-3. Purpoee. 
74-4A-4. Definitiou. 
74-4A-6. Repealed. 
74-4A-6. Tuk force. 
74-4A·7. Dutiea o( the tuk Coree. 
74-4A-8. Powel"' of the tuk force. 

S.C. 
74-4A·9. CoDI.Dlittee. 
74-4A-10. Memberahip; appointment; vacanciee. 
74-4.\-11. CoDI.Dlittee dutiea. 
74-4A-11.1. Condition. 
74-4A·12. SubcoDI.Dlitteea. 
74-4.\-13. Internlationahip with tuk force. 
74-4A-14. Stalf. 
74-4A·15 to 7"-'A-19. Repealed. 

74-4A-l. Radioactive material transport; conditions. 
A. The environmental improvement board shall have exclusive authority to promulgate 

regulations prescribing the conditions for transport of radioactive material on the high
ways. Such conditions shall include the conditions of transport that the environmental 
improvement board finds necessary to protect the health, safety and welfare of the citizens 
of the state. Except as specifically preempted by federal law, the state highway commission 
shall have the exclusive authority within New Mexico to designate highway routes for the 
transport of radioactive material. Any rule or regulation adopted by the environmental 
improvement board that designates highway routes for the transport of radioactive 
material and that was in effect prior to March 1, 1991, is deemed null and void. The state 
highway commission shall incorporate into the record and consider in the initial designa-
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40 CFR 1996 I (AS OF JULY 1, 1996) 
Part 124, Subparts A through F and Appendix A 

Comment: Certain sections are not included in this file for Part 124 because they are not required by 40 CFR 
Part 271.14 or the base program checklist for Part 124. 

PART 124 -- PROCEDURES FOR DECISIONMAKING 

Subpart A -- General Program Requirements 

Sec. 

124.1 Purpose and Scope. 

124.2 Definitions. 

124.3 Application for a permit. 

124.4 Consolidation of permit processing. 

124.5 Modification, revocation and reissuance, or termination of 
permits. 

124.6 Draft permits. 

124.7 Statement of basis. 

124.8 Fact sheet. 

124.9 Administrative record for draft permits when EPA is the 
permitting authority. 

124.10 Public notice of permit actions and public comment period. 

124.11 Public comments and requests for public hearings. 

124.12 Public hearings. 

124.13 Obligation to raise issues and provide information during 
the public comment perid. 

124.14 Reopening of the public comment period. 

124.15 Issuance and effective date of permit. 

124.16 Stays of contested permit conditions. 

124.17 Response to comments. 

124.18 Administrative record for final permit when EPA is the 
permitting authority. 
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124.19 Appeal of RCRA, UIC and PSD permits. 

124.20 Computation of time. 

124.21 Effective date of part 124. 

Subpart B -- Specific Procedures Applicable to RCRA Permits 

124.31 Pre-application public notice and meeting. 

124.32 Public notice requirements at the application stage. 

124.33 Information repository. 

Note: The table of contents for Subparts 0, E and F are not included because no portions of those subparts 
are required for RCRA authorization. 

Subpart A -- General Program Requirements 

§§ 124.1 and 124.2 have not been included in this file because they are not required as part of RCRA 
authorization. 

§ 124.3 Application for a permit. 

(a) Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA). (1) Any person who 
requires a permit under the RCRA, UIC, NPDES, or PSD programs 
shall complete, sign, and submit to the Director an application 
for each permit required under§§ 270.1 (RCRA), 144.1 (UIC), 40 
CFR 52.21 (PSD), and 122.1 (NPDES). Applications are not required 
for RCRA permits by rule (§ 270.60), underground injections 
authorized by rules (§§ 144.21 through 144.26), NPDES general 
permits (§ 122.28) and 404 general permits (§ 233.37). 

(2) The Director shall not begin the processing of a permit 
until the applicant has fully complied with the application 
requirements for that permit. See §§ 270.10, 270.13 (RCRA), 
144.31 (UIC), 40 CFR 52.21 (PSD) '· and 122.21 (NPDES) . 

(3) Permit applications (except for PSD permits) must comply 
with the signature and certification requirements of §§ 122.22 
(NPDES), 144.32 (UIC), 233.6 (404), and 270.11 (RCRA). 

§ 124.3(b) through 124.4 have not been included in this file because they are not required as part of RCRA 
authorization. 

§ 124.5 Modification, revocation and reissuance, or termination 
of permits. 

(a) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA)). Permits (other 
than PSD permits) may be modified, revoked and reissued, or 
terminated either at the request of any interested person 
(including the permittee) or upon the Director's initiative. 
However, permits may only be modified, revoked and reissued, or 
terminated for the reasons specified in § 122.62 or § 122.64 
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(NPDES), 144.39 or 144.40 (UIC), 233.14 or 233.15 (404), and 
270.41 or 270.43 (RCRA). All requests shall be in writing and 
shall contain facts or reasons supporting the request. 

§ 124.5(b) has not been included in this file because it is not required as part of RCRA authorization. 

(c) (Applicable to State programs, see§§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA)). {1) If the 
Director tentatively decides to modify or revoke and reissue a 
permit under§§ 122.62 (NPDES), 144.39 (UIC), 233.14 (404), or 
270.41 or 270.42(c) (RCRA), he or she shall prepare a draft 
permit under § 124.6 incorporating the proposed changes. The 
Director may request additional information and, in the case of a 
modified permit, may require the submission of an updated 
application. In the case of revoked and reissued permits, the 
Director shall require the submission of a new application. 

(2) In a permit modification under this section, only those· 
conditions to be modified shall be reopened when a new draft 
permit is prepared. All other aspects of the existing permit 
shall remain in effect for the duration of the unmodified permit. 
When a permit is revoked and reissued under this section, the 
entire permit is reopened just as if the permit had expired and 
was being reissued. During any revocation and reissuance 
proceeding the permittee shall comply with all conditions of the 
existing permit until a new final permit is reissued. 

(3) "Minor modifications" as defined in §§ 122.63 (NPDES), 
144.41 (UIC), and 233.16 (404), and "Classes 1 and 2 
modifications" as defined in § 270.42 (a) and (b) (RCRA) are not 
subject to the requirements of this section. 

(d) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA)). If the Director 
tentatively decides to terminate a permit under §§ 122.64 
(NDPES), 144.40 (UIC), 233.15 (404), or 270.43 (RCRA), he or she 
shall issue a notice of intent to terminate. A notice of intent 
to terminate is a type of draft permit which follows the same 
procedures as any draft permit prepared under§ 124.6. In the 
case of EPA-issued permits, a notice of intent to terminate shall 
not be issued if the Regional Administrator and the permittee 
agree to termination in the course of transferring permit 
responsibility to an approved State under §§ 123.24(b) (1) 
(NPDES), 145.24 (b) (1) (UIC), 271.8 (b) (6) (RCRA), or 501.14 (b) (1) 
(Sludge) . 

§ 124.5(e) through 124.5(g)(2) have not been included in this file because they are not required as part of 
RCRA authorization. 

§ 124.6 Draft permits. 

(a) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA) .) Once an 
application is complete, the Director shall tentatively decide 
whether to prepare a draft permit (except in the case of State 
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section 404 permits for which no draft permit is required under § 
233.39) or to deny the application. 

§ 124.6(b) and (c) have not been included in this file because they are not required as part of RCRA 
authorization. 

(d) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA) .) If the Director 
decides to prepare a draft permit, he or she shall prepare a 
draft permit that contains the following information: 

(1) All conditions under §§ 122.41 and 122.43 (NPDES), 
144.51 and 144.42 (UIC, 233.7 and 233.8 (404, or 270.30 and 
270.32 (RCRA) (except for PSD permits))); 

(2) All compliance schedules under§§ 122.47 (NPDES), 144.53 
(UIC), 233.10 (404), or 270.33 (RCRA) (except for PSD permits); 

(3) All monitoring requirements under§§ 122.48 (NPDES), 
144.54 (UIC), 233.11 (404), or 270.31 (RCRA) (except for PSD 
permits); and 

(4) For: 

(i) RCRA permits, standards for treatment, storage, and/or 
disposal and other permit conditions under § 270.30; 

§ 124.6(d)(4)(ii) through (v) have not been included in this file because they are not required as part of 
RCRA authorization. 

(e) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA) .) All draft permits 
prepared by EPA under this section shall be accompanied by a 
statement of basis (§ 124.7) or fact sheet (§ 124.8), and shall 
be based on the administrative record (§ 124.9), publicly noticed 
(§ 124.10) and made available for public comment (§ 124.11). The 
Regional Administrator shall give notice of opportunity for a 
public hearing (§ 124.12), issue a final decision (§ 124.15) and 
respond to comments (§ 124.17). For RCRA, UIC or PSD permits, an 
appeal may be taken under § 124.19 and, for NPDES permits, an 
appeal may be taken under§ 124.74. Draft permits prepared by a 
State shall be accompanied by a fact sheet if required under § 
124.8. 

§ 124.7 has not been included in this file because it is not required as part of RCRA authorization. 

§ 124.8 Fact sheet. 

(Applicable to State programs, see §§ 123.25 (NPDES), 145.11 
(UIC), 233.26 (404), and 271.14 (RCRA) .) 

(a} A fact sheet shall be prepared for every draft permit 
for a major HWM, UIC, 404, or NPDES facility or activity, for 
every Class I sludge management facility, for every 404 and NPDES 
general permit (§§ 237.37 and 122.28), for every NPDES draft 
permit that incorporates a variance or requires an explanation 
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under§ 124.56(b), for every draft permit that includes a sewage 
sludge land application plan under 40 CFR 501.15(a) (2) (ix), and 
for every draft permit which the Director finds is the subject of 
wide-spread public interest or raises major issues. The fact 
sheet shall briefly set forth the principal facts and the 

·significant factual, legal, methodological and policy questions 
considered in preparing the draft permit. The Director shall send 
this fact sheet to the applicant and, on request, to any other 
person. 

(b) The fact sheet shall include, when applicable: 

(1) A brief description of the type of facility or activity 
which is the subject of the draft permit; 

(2) The type and quantity of wastes, fluids, or pollutants 
which are proposed to be or are being treated, stored, disposed 
of, injected, emitted, or discharged. 

§ 124.8(b)(3) has not been included in this file because it is not required as part of RCRA authorization. 

(4) A brief summary of the basis for the draft permit 
conditions including references to applicable statutory or 
regulatory provisions and appropriate supporting references to 
the administrative record required by§ 124.9 (for EPA-issued 
permits) ; 

(5) Reasons why any requested variances or alternatives to 
required standards do or do not appear justified; 

(6) A description of the procedures for reaching a final 
decision on the draft permit including: 

(i) The beginning and ending dates of the comment period 
under § 124.10 and the address where comments will be received; 

(ii) Procedures for requesting a hearing and the nature of 
that hearing; and 

(iii) Any other procedures by which the public may 
participate in the final decision. 

(7} Name and telephone number of a person to contact for 
additional information. 

§ 124.8(b)(8) through§ 124.9 have not been included in this file because they are not required as part of 
RCRA authorization. 

§ 124.10 Public notice of permit actions and public comment 
period. 

(a) Scope. (1) The Director shall give public notice that 
the following actions have occurred: 

§ 124.10(a)(i), (iv), (V), (vi), (2) and (3) have not been included in this file because they are not 
required as part of RCRA authorization. 
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(ii) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA)). A draft permit 
has been prepared under§ 124.6(d); 

(iii) (Applicable to State programs, see§§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404) and 271.14 (RCRA)). A hearing has been 
scheduled under § 124.12, subpart E or subpart F; 

(b) Timing (applicable to State programs, see§§ 123.25 
(NPDES), 145.11 (UIC), 233.26 (404, and 271.14 (RCRA)). (1) 
Public notice of the preparation of a draft permit (including a 
notice of intent to deny a permit application) required under 
paragraph (a) of this section shall allow at least 30 days for 
public comment. For RCRA permits only, public notice shall allow 
at least 45 days for public comment. For EPA-issued permits, if 
the Regional Administrator determines under 40 CFR part 6, 
subpart F that an Environmental Impact Statement (EIS) shall be 
prepared for an NPDES new source, public notice of the draft 
permit shall not be given until after a draft EIS is issued. 

(2) Public notice of a public hearing shall be given at 
least 30 days before the hearing. (Public notice of the hearing 
may be given at the same time as public notice of the draft 
permit and the two notices may be combined.) 

(c) Methods (applicable to State programs, see §§ 123.25 
(NPDES), 145.11 (UIC), 233.26 (404), and 271.14 (RCRA)). Public 
notice of activities described in paragraph (a) (1) of this 
section shall be given by the following methods: 

(1) By mailing a copy of a notice to the following persons 
(any person otherwise entitled to receive notice under this 
paragraph may waive his or her rights to receive notice for any 
classes and categories of permits); 

(i) The applicant (except for NPDES and 404 general permits 
when there is no applicant); 

(ii) Any other agency which the Director knows has issued or 
is required to issue a RCRA, UIC, PSD (or other permit under the 
Clean Air Act), NPDES, 404, sludge management permit, or ocean 
dumping permit under the Marine Research Protection and 
Sanctuaries Act for the same facility or activity (including EPA 
when the draft permit is prepared by the State); 

(iii) Federal and State agencies with jurisdiction over 
fish, shellfish, and wildlife resources and over coastal zone 
management plans, the Advisory Council on Historic Preservation, 
State Historic Preservation Officers, including any affected 
States (Indian Tribes). (For purposes of this paragraph, and in 
the context of the Underground Injection Control Program only, 
the term State includes Indian Tribes treated as States.) 

§ 124.10Cc)(1)Civ), (v), (vi), (vii), and (viii) have not been included in this file because they are not 
required as part of RCRA authorization. 
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(ix) Persons on a mailing list developed by: 

(A) Including those who request in writing to be on the 
list; 

(B) Soliciting persons for "area lists" from participants ln 
past permit proceedings in that area; and 

(C) Notifying the public of the opportunity to be put on the 
mailing list through periodic publication in the public press and 
in such publications as Regional and State funded newsletters, 
environmental bulletins, or State law journals. (The Director may 
update the mailing list from time to time by requesting written 
indication of continued interest from those listed. The Director 
may delete from the list the name of any person who fails to 
respond to such a request.) 

(x) (A) To any unit of local government having jurisdiction 
over the area where the facility is proposed to be located; and 
(B) to each State agency having any authority under State law 
with respect to the construction or operation of such facility. 

(2) (i) For major permits, NPDES and 404 general permits, and 
permits that include sewage sludge land application plans under 
40 CFR 501.15(a) (2) (ix), publication of a notice in a daily or 
weekly newspaper within the area affected by the facility or 
activity; and for EPA-issued NPDES general permits, in the 
Federal Register; 

Note: The Director is encouraged to provide as much notice as possible of the NPOES or Section 404 draft 
general permit to the facilities or activities to be covered by the general permit. 

(ii) For all RCRA permits, publication of a notice in a 
daily or weekly major local newspaper of general circulation and 
broadcast over local radio stations. · 

(3) When the program is being administered by an approved 
State, in a manner constituting legal notice to the public under 
State law; and 

(4) Any other method reasonably calculated to give actual 
notice of the action in question to the persons potentially 
affected by it, including press releases or any other forum or 
medium to elicit public participation. 

(d) Contents (applicable to State programs, see §§ 123.25 
(NPDES), 145.11 (UIC), 233.26 (404), and 271.14 (RCRA)) -- (1) 
All public notices. All public notices issued under this part 
shall contain the following minimum information: 

(i} Name and address of the office processing the permit 
action for which notice is being given; 

(ii) Name and address of the permittee or permit applicant 
and, if different, of the facility or activity regulated by the 
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permit, except in the case of NPDES and 404 draft general permits 
under §§ 122.28 and 233.37; 

(iii) A brief description of the business conducted at the 
facility or activity described in the permit application or the 
draft permit, for NPDES or 404 general permits when there is no 
application. 

(iv) Name, address and telephone number of a person from 
whom interested persons may obtain further information, including 
copies of the draft permit or draft general permit, as the case 
may be, statement of basis or fact sheet, and the application; 
and 

(v) A brief description of the comment procedures required 
by §§ 124.11 and 124.12 and the time and place of any hearing 
that will be held, including a statement of procedures to request 
a hearing (unless a hearing has already been scheduled) and other 
procedures by which the public may participate in the final 
permit decision. 

(vi) For EPA-issued permits, the location of the 
administrative record required by § 124.9, the times at which the 
record will be open for public inspection, and a statement that 
all data submitted by the applicant is available as part of the 
administrative record. 

§ 124.10(d)(1)(vii), (viii), and (viii) (A), (8), (C), (0) and CE) have not been included in this file 
because they are not required as part of RCRA authorization. 

(ix) Any additional information considered necessary or 
proper. 

(2) Public notices for hearings. In addition to the general 
public notice described in paragraph (d) (1) of this section, the 
public notice of a hearing under § 124.12, subpart E, or subpart 
F shall contain the following information: 

(i) Reference to the date of previous public notices 
relating to the permit; 

(ii) Date, time, and place of the hearing; 

(iii) A brief description of the nature and purpose of the 
hearing, including the applicable rules and procedures; and 

§ 124.10Cd>C2>Civ) has not been included in this file because it is not required as part of RCRA 
authorization. 

(e) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA)). In addition to 
the general public notice described in paragraph (d) (1) of this 
section, all persons identified in paragraphs (c) (1) (i), (ii), 
(iii), and (iv) of this section shall be mailed a copy of the 
fact sheet or statement of basis (for EPA-issued permits), the 
permit application (if any) and the draft permit (if any). 
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§ 124.11 Public comments and requests for public hearings. 

(Applicable to State programs, see §§ 123.25 (NPDES), 145.11 
(UIC), 233.26 (404), and 271.14 (RCRA)). During the public 
comment period provided under § 124.10, any interested person may 
submit written comments on the draft permit or the permit 
application for 404 permits when no draft permit is required (see 
§ 233.39) and may request a public hearing, if no hearing has 
already been scheduled. A request for a public hearing shall be 
in writing and shall state the nature of the issues proposed to 
be raised in the hearing. All comments shall be considered in 
making the final decision and shall be answered as provided in § 
124.17. 

§ 124.12 Public hearings. 

(a) (Applicable to State programs, see §§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA) .) (1) The Director 
shall hold a public hearing whenever he or she finds, on the 
basis of requests, a significant degree of public interest in a 
draft permit(s); 

(2) The Director may also hold a public hearing at his or 
her discretion, whenever, for instance, such a hearing might 
clarify one or more issues involved in the permit decision; 

(3) For RCRA permits only, (i) the Director shall hold a 
public hearing whenever he or she receives written notice of 
opposition to a draft permit and a request for a hearing within 
45 days of public notice under § 124.10(b) (1); (ii) whenever 
possible the Director shall schedule a hearing under this section 
at a location convenient to the nearest population center to the 
proposed facility; 

(4) Public notice of the hearing shall be given as specified 
in § 124.10. 

§ 124.12(b) through§ 124.16 have not been included in this file because they are not required as part of 
RCRA authorization. 

§ 124.17 Response to comments. 

(a) (Applicable to State programs, see§§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA) .) At the time that 
any final permit decision is issued under § 124.15, the Director 
shall issue a response to comments. States are only required to 
issue a response to comments when a final permit is issued. This 
response shall: 

(1) Specify which provisions, if any, of the draft permit 
have been changed in the final permit decision, and the reasons 
for the change; and 

(2) Briefly describe and respond to all significant comments 
on the draft permit or the permit application (for section 404 
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permits only) raised during the public comment period, or during 
any hearing. 

§ 124.17Cb> has not been included in this file because it is not required as part of RCRA authorization. 

(c) (Applicable to State programs, see§§ 123.25 (NPDES), 
145.11 (UIC), 233.26 (404), and 271.14 (RCRA) .) The response to 
comments shall be available to the public. 

§ 124.18 through 124.21 have not been included in this file because they are not required as part of RCRA 
authorization. 

Subpart B -- Specific Procedure Applicable to RCRA Permits 

§ 124.31 Pre-application public meeting and notice. 

(a) Applicability. The requirements of this section shall 
apply to all RCRA part B applications seeking initial permits for 
hazardous waste management units over which EPA has permit 
issuance authority. The requirements of this section shall also 
apply to RCRA part B applications seeking renewal of permits for 
such units, where the renewal application is proposing a 
significant change in facility operations. For the purposes of 
this section, a "significant change" is any change that would 
qualify as a class 3 permit modification under 40 CFR 270.42. For 
the purposes of this section only, "hazardous waste management 
units over which EPA has permit issuance authority" refers to 
hazardous waste management units for which the State where the 
units are located has not been authorized to issue RCRA permits 
pursuant to 40 CFR part 271. The requirements of this section do 
not apply to permit modifications under 40 CFR 270.42 or to 
applications that are submitted for the sole purpose of 
conducting post-closure activities or post-closure activities and 
corrective action at a facility. 

(b) Prior to the submission of a part B RCRA permit 
application for a facility, the applicant must hold at least one 
meeting with the public in order to solicit questions from the 
community and inform the community of proposed hazardous waste 
management activities. The applicant shall post a sign-in sheet 
or otherwise provide a voluntary opportunity for attendees to 
provide their names and addresses. 

(c) The applicant shall submit a summary of the meeting, 
along with the list of attendees and their addresses developed 
under paragraph (b) of this section, and copies of any written 
comments or materials submitted at the meeting, to the permitting 
agency as a part of the part B application, in accordance with 40 
CFR 270.14(b). 

(d) The applicant must provide public notice of the pre
application meeting at least 30 days prior to the meeting. The 
applicant must maintain, and provide to the permitting agency 
upon request, documentation of the notice. 
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(1) The applicant shall provide public notice in all of the 
following forms: 

(i) A newspaper advertisement. The applicant shall publish a 
notice, fulfilling the requirements in paragraph (d) (2) of this 

· section, in a newspaper of general circulation in the county or 
equivalent jurisdiction that hosts the proposed location of the 
facility. In addition, the .Director shall instruct the applicant 
to publish the notice in newspapers of general circulation in 
adjacent counties or equivalent jurisdictions, where the Director 
determines that such publication is necessary to inform the 
affected public. The notice must be published as a display 
advertisement. 

(ii) A visible and accessible sign. The applicant shall post 
a notice on a clearly marked sign at or near the facility, 
fulfilling the requirements in paragraph (d) (2) of this section. 
If the applicant places the sign on the facility property, then 
the sign must be large enough to be readable from the nearest 
point where the public would pass by the site. 

(iii) A broadcast media announcement. The applicant shall 
broadcast a notice, fulfilling the requirements in paragraph 
(d) (2) of this section, at least once on at least one local radio 
station or television station. The applicant may employ another 
medium with prior approval of the Director. 

(iv) A notice to the permitting agency. The applicant shall 
send a copy of the newspaper notice to the permitting agency and 
to the appropriate units of State and local government, in 
accordance with§ 124.10(c) (1) (x). 

(2) The notices required under paragraph (d) (1) of this 
section must include: 

(i) The date, time, and location of the meeting; 

(ii) A brief description of the purpose of the meeting; 

(iii) A brief description of the facility and proposed 
operations, including the address or a map (e.g., a sketched or 
copied street map) of the facility location; 

(iv) A statement encouraging people to contact the facility 
at least 72 hours before the meeting if they need special access 
to participate in the meeting; and 

(v) The name, address, and telephone number of a contact 
person for the applicant. 

§ 124.32 Public notice requirements at the application stage. 

(a) Applicability. The requirements of this section shall 
apply to all RCRA part B applications seeking initial permits for 
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hazardous waste management units over which EPA has permit 
issuance authority. The requirements of this section shall also 
apply to RCRA part B applications seeking renewal of permits for 
such units under 40 CFR 270.51. For the purposes of this section 
only, "hazardous waste management units over which EPA has permit 
issuance authority" refers to hazardous waste management units 
for which the State where the units are located has not been 
authorized to issue RCRA permits pursuant to 40 CFR part 271. The 
requirements of this section do not apply to permit modifications 
under 40 CFR 270.42 or permit applications submitted for the sole 
purpose of conducting post-closure activities or post-closure 
activities and corrective action at a facility. 

(b) Notification at application submittal. 

(1) The Director shall provide public notice as set forth in 
§ 124.10(c) (1) (ix), and notice to appropriate units of State and 
local government as set forth in§ 124.10(c) (1) (x), that a part B 
permit application has been submitted to the Agency and is 
available for review. 

(2) The notice shall be published within a reasonable period 
of time after the application is received by the Director. The 
notice must include: 

(i) The name and telephone number of the applicant's contact 
person; 

(ii) The name and telephone number of the permitting 
agency's contact office, and a mailing address to which 
information, opinions, and inquiries may be directed throughout 
the permit review process; 

(iii) An address to which people can write in order to be 
put on the facility mailing list; 

(iv) The location where copies of the permit application and 
any supporting documents can be viewed and copied; 

(v) A brief description of the facility and proposed 
operations, including the address or a map (e.g., a sketched or 
copied street map) of the facility location on the front page of 
the notice; and 

{vi) The date that the application was submitted. 

(c) Concurrent with the notice required under§ 124.32{b) of 
this subpart, the Director must place the permit application and 
any supporting documents in a location accessible to the public 
in the vicinity of the facility or at the permitting agency's 
office. 

§ 124.33 Information repository. 
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(a) Applicability. The requirements of this section apply to 
all applications seeking RCRA permits for hazardous waste 
management units over which EPA has permit issuance authority. 
For the purposes of this section only, "hazardous waste 
management units over which EPA has permit issuance authority" 
refers to hazardous waste management units for which the State 
where the units are located has not been authorized to issue RCRA 
permits pursuant to 40 CFR part 271. 

(b) The Director may assess the need, on a case-by-case 
basis, for an information repository. When assessing the need for 
an information repository, the Director shall consider a variety 
of factors, including: the level of public interest; the type of 
facility; the presence of an existing repository; and the 
proximity to the nearest copy of the administrative record. If 
the Director determines, at any time after submittal of a permit 
application, that there is a need for a repository, then the 
Director shall notify the facility that it must establish and 
maintain an information repository. (See 40 CFR 270.30(m) for 
similar provisions relating to the information repository during 
the life of a permit) . 

(c) The information repository shall contain all documents, 
reports, data, and information deemed necessary by the Director 
to fulfill the purposes for which the repository is established. 
The Director shall have the discretion to limit the contents of 
the repository. 

(d) The information repository shall be located and 
maintained at a site chosen by the facility. If the Director 
finds the site unsuitable for the purposes and persons for which 
it was established, due to problems with the location, hours of 
availability, access, or other relevant considerations, then the 
Director shall specify a more appropriate site. 

(e) The Director shall specify requirements for informing 
the public about the information repository. At a minimum, the 
Director shall require the facility to provide a written notice 
about the information repository to all individuals on the 
facility mailing list. 

(f) The facility owner/operator shall be responsible for 
maintaining and updating the repository with appropriate 
information throughout a time period specified by the Director. 
The Director may close the repository at his or her discretion, 
based on the factors in paragraph (b) of this section. · 

Part 124, Subpart C through Appendix C has not been included in this file because those regulations are not 
required as part of RCRA authorization. · 

>>>> End of 40 CFR Part 124. <<<< 
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NOTE 

Amendment. to the Solid Wule Diapoaal Act made by lh~ llu. 
ardoue and Soll4 Waa&e Amendmenu or .,IS. CP.L. 'tJ-.'161, u. 
Safe Drinkln1 Water Ad Amendmenu or lttl6 CP.L. 99-3391, .,. 
the Superfun4 A.-ndnaenta an4 Reauthoriulion Ad of 19t. 
(P.L. H-Ctl) are ahown u followa: 

Lanpaae to be 4elcktl Ia endOHd ln black brackcu; new Ia• 
pa1e 11 prinkd In l&aUc; and la~paae In which lhcrc •• ,, 
chan1e I• ahowa In roman. Footno&a will Indicate whdhcr lL 
amendment wu ....te by Public Law tt-33t or Public Law 9: 
•"· The abecnce of a foolno&e lndlca&a &ha' lbc amendment "• 
made b7 Public Law tB-'l6. 

AH ACT To......- a.duaical ancllinancaal ..ie&ance for the dcvciQpn>~nl ol n•• 
~c-l plana ...t fecili'iee r... lhe •ec;:::.J olenciJJ and other raourc .. (,, 
ahacanW maLcriala ... r.w the aale die ., .......... _ .. ria ... an4 w f<k 

.... thc -~ elhuantou- .... 
& it· ~n«kd 11:1 IM &ruJu orad Hou.c of R~praeniDiiva of 1 

UniUd Slota of Ameriaa ill Co...,-ea CUMmblcd. 
• 

• 

• • • • • 
TITLE 11-SOIJO WASTE DISPOSAL 

SubUUe A-General Provieiona 

• • • • • 
OONOaJBIUONAL nNDINGa 

SEC. 1002. (a) Souo WABTL-Tho Congrae fmda w&Lh respcc' 
110lid waat.e-

(1) &hat U.o continuing tochnolocical progreM and impr• 
ment i.n methoda of manufacture, packaging, and markelin, 
conaumer produc:ta baa reeulled in an over-mounting incrc 
a"":.d in a chance in the cbaract.eriatica. of Ulo JnAM m11l<' 
·;.carded by &be purchuer of euc:h product.; 

(2) that tho economic and population growth of our Nu1 
and the improvement. in the at.andanl or living enjoyed by 
population. haw required increaeed induatrial produclio• 
meet our neoU. and have made nece.eary tho demolition ol 

buildinp. the conat.ruction of new buildinp, and Lhe prov 1 

of highwaya and other avenu• of tranap«!r&alion, which 
gelher with rcla&ed indualrial, commercaal. and ogricult 
ooeration' have. reeul&ed in a rilin1 Udo o(ICrap, diactu 
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(:JI that the continuing concentration of our population in ex
panding metropolitan and other urban areas hM presente-d 
these communitiee with eeriouiJ financial, management, inler· 
governmental, and technical problema in the diapo881 of BOiid 
w011Les reaulting from the induatrial, commerci&l, domeatic, 
and other activities carried on in 11uch areu; 

f-4) that while the collection and diBpo&al of BOlid W811le9 

ahould continue to ~ primarily the function of State, regionnl, 
and local agenciee. the problema of wute dispo&a' ,u eel forth 
above have become a matter nalionaJ in acope t · ·.·• :n concern 
and neceMitate Federal action through financia al._ technical 
UBUrtanoe and leaden hip in the development. demon11tration, 
and applieation of new and improved methode and proceMOI'll 
to reduce the amount: of wute and unulvSReable materiola 
and to provide for proper and economical eolid wute diapo881 
practioee. '· 

(b) ENvraoNNPT AHD HuLnt.-The Concre- fmda with reepect 
to the environment and health, that-

01 although land ia too valuable a nationaJ reeouroe to be 
necdiMtly polluted by di.llcarded materiat., most eolid wute is 
dillpo8ed of on land in open dumpt and unitary landfills; 

(~) disposal of eolid wu~ and hazardOUI wute in or on the 
land without careful planning end management can preeent a 
danger to human health end the environment; . 

(3) aa a reeult of the Clean Air Act, the Water Pollution Con
trol Act. and other Federal and State Ia .. reepecting public 
health and the environment, I(T'eater amounta of eolid wute lin 
the form of aludae and other pollution treatment reeiduea) 
have been c~at.ed: Similarly, inadequate and environmentally 
uMOund practioea for the diapoeal or ue of eolid wute have 
created greater amount. of air and water pollution and other 
problema for the environment and for health; 

(-41 open dumping ia particularly harmful to health, contami
nalell drinking water from underrround and eurloce eupplies, 
and pollutee the air and land; 

[(5) haz.ardoua was~ pn'!8enll. in 8ddition to the problernB 
8880Ciated with nonhuardoua eolid wute, epedal dangere to 
heaJth and require~ a greater degree of regulation than does 
nonhazardowreolid wute; and] 

(5) IM p/4cttMnt of illlJdtqUG~ COilfroll 011 lulmn:loau wmt~ 
rn.a~ttWral will ruull ira lub.lllllliGI rille lo laumora hmlth 
and IM ~rauironttWrat; 

(G) if htuordoua WOI~ rnolltJimlfftl u im~rly fWrforrn.ffl 
in thr {irll iiUioflelt, cofr«live odiDII il liuly 1o bt o~tui~N, 
complu, orad litM C0111Umirr& 

(11 «rloin dlJAd of land dupo14l foeilitia ~ rwl copobk of 
auurif18 l.of16·l.rnrt conloinrrwral of cnioin laozordow wo.sln, 
and to auoid tubalonliol rid lo Iauman lwoltla and IM tnuiron· 
rJUnl, rr/iorra on land dupoaol thould bt minimiztd or dimi· 
notrd, and land dupotJOI. port~ularlylan.d(ill and tur{a« im· 
pourulrMnl, thould bt .tM kful fauorwl tMihod for rrwra.oging 
ha..zardow wmtn: and 
m•~~~~l C81_~~~~li~:'!-to _!~~!i~ !!'elh~ of land diapoRal 
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Staleft will be running out of auitable 110lid wute diapoaal 11ile8 
within fivttyun unleea immediate action i8 taken[;]. 

(c) MATI:RIALI.-The Conl"ft!S finda with reaped to malerial11, 
that-

(1) millioniJ of tone of recoverable material which could be 
uaed ore needleeely buried e.ach year: 

(21 method!! are available to wparate UMble DU!Urial.e from 
solid waste; and 

(3) the recovery and coneervation of auch material• can 
reduce the dependence of the United State. on foreign re
eourcee and reduce lhtt deficit in ita balanc:e or peymenla. 

(dl ENDOY.-The Congre.e linda with reepect to energy, that
(1) eolid waate repreeenla a po~ntiaJ aource or aolid fuel, oil, 

or gu that can be conYerted into •mergy; 
(2) the need uw to develop altematiYe energy 100rcee for 

public and private c:ouumption in order to reduce our depend· 
enoe on auch eourcM u petrol~um productt. natual gu, nucle-
ar and hydroelectric generation; and · 

(3) technology eziata to produce wuable enttrgy from eolid 
W88te. 

OBJICI'IVIII AND NATIONA£ 1'0UCY 

SIC. 1003. (a) O&t«TJVa.-The object.iYel of lhU. Ad are to pro
mol8 the protection or health. end t. ... e enYironment and to con· 
eerve valuable material and enel"ff' reeoui'CIN br-

( 1) providing technical and financiaJ ~Uaiatanoe to State and 
local govemmenta and intental.l! agencie. (or the dev~lopment 
or 110Jid waste management plana (including reaouroe recovery 
and reeouroe conaenation ay!ltemA) which will promote im
proved aolid wute lll8ft8lement t«hniqua (including more ef· 
fective organizational arrangementa), new and improved meth
od• or collection, aeperation and ~ery o( aolid wulfo, and 
the enviromentally u.fe diapoaal of nonrecoverable reeidues; 

(2) providing trainin« granlt in ocxupatiollll involving the 
design, operation. and maintenance of eolid wute diapoeal ey• 
tema; 

(J) prohibiting future open dumpinc on the land and requir
ing the COnYenion of e•Uiting open dums- to (acilitie. wruch do 
not poee a danger to the environment or to health; 

((4) regulating the treatment, atoraae, traMportation, and 
dispoaa..l of hii%8J"doWI wuta which have advttrae effectlt on 
health and the environment;] 

(4) aauri"« tlatJI luutlrdow wruk ,..,..rrwnt procticn orr 
conducud in o moiiiiD' wh~la prot«,. Iauman lwoltla and th~ 
~ntJironrrunt; 

(5} ~uiring tluJI laozordocu Wdl~ ~ pro~rly mo~d in 
tM (arll irutan« IMrrby mlt.cing tM ftftd for co~ti~N action 
at a futurr dat~; 

(6} minimizittR thr ~ra~rotion of luuarrlocu UJ(Uk ~nd th~ 
klnd dupotDI of ho.zardoru wod~ by c>ru:ot~rwri,., P"f'C'UU •ubd•· 
lulioll. mnl~riah r«<t..~rrv. omPtrly conductnl JYntClirt~ nnrl 
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(7) ntabluhing a c•cable Fnlerui-Stat~ partMrship to carry 
out th~ purpou. of thi. Act and iMurin~ lhat th~ Admini.lro
lor will. in corrying oul lh~ proui.ioM of 1ubtilk C of thia Act, 
gu~ a high priority to o.uillill6 and roo~ralifl8 with Staus in 
obtainill8 full authorization of S14u JWOt{rGIM un.tkr 1ubtitk C; 

[C5)] iBJ providing for lhe PfOmulgal.ion of guidelines for 
eolid wule c:ollection, lranaport. eep&ralioo, recovery, and dUt
poaal pract.ica and eyat.ema; 

[C6)] (9) promoting a national raearch and development 
program for improved .ohd wute management and reeource 
coneenatioa &echniquee, more effective orsanizalional arrange
menta, and new and improved methode of collection, eepara· 
lion, and recovery and recycling of .olid waaLea and environ
mentally eafe d&.poeal of nonrecoverable raourue; 

[(1)] (10) promoting the demoneuation, c:onalruclion, and 
application of .olid wut.e manacemen~ reeource recovery, and 
reaoun:e COJaeenation ayal.ema which preeerve and enhance the 
quality of air, water. and land raoun::ea; and 

[Ul)] (11) eetabliahing a cooperative effort among lhe Feder
al, State, and local government. and private enterpriae in 
order &.o recover valuable mal.eriala and enero from aolid 
waate. 

{bJ NAnONA£ PouCY.-TM ~ lwrrby d«wrd it to ~ the 
natio,ud policy of I~ Uni~ Slota IMI. w~rrwr fto~ibk, the gen· 
erolion of lao..umlou. woau ;. to be twl~ or ~limifUJkd cu ~~[di
lioauly cu potNibk. Wcuu that ;. Mwrl~lal ~Mrnkd 1hould ~ 
tl'ftJud, •I«N. 01' dupaero of 10 .u to minimiu I~ p~nl and 
future lhtml to hu~R~Ua health IJIId I~ enuiron~MnL 

PU1NmON8 

Sli:C. 100 ... Aa ueed in t.hia Act: 
(1) The term .. Adminiel.rator" meau the AdminU.lralor of the 

Environmenlal Protection A~ency. 
(2) n.. teno "c:onat.rudion," with reaped t.o any project of con· 

etruction under thia Act, meane (A) the erection or building of new 
etructurea aad acquiaition of Iande or intereata therein, or the aac· 
quiailion, nplacement. eapen~ion, remodeling, alteration, modern· 
iz.ation, or eateneioo of eu.ting atnact.ura. and (8) lhe acquU.ition 
and inotallalioa of initial equipment of, or required in connection 
with, new or newiJ acquired atnact.ura or the eapanded, remod· 
eled, alt.end. modernized or eatcndocl ~rt of eaieling atructurea 
(includina tnac:b and other mot« vebu:lea, and tract.on, cranea, 
•nd other machinecy) neoeeeary for &he proper utilization and oper· 
ation of the facility after completion of the project; and includes 
preliminary planning lo determine the economic and engineering 
feuibilily and the public heallh and aafoly aapecla of Lhe projecl, 
the cngineerinj. architectural, legal. faecal, and economic invati"u· 
tiona and atudaee. and any aurveya, deaigna. plana, working draw· 
ing. •pcciflcaUona. and other aawn necaeary for the carrying oul 
of u.c pro)ecl. and (C) the i.napGCtion and aupeoU.ion or &.he proet:tid 

- • • • I - ' _..,. '" _ _ _ _I ... • 
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lion or uae of t.echnologiea, proceseea or praclicee, eubtiequenl w lh 
development et.age, for the purpoee of proving l.eehnol~cal fctw 
billty and coet effectivenaa. 

(3) The t.erm "diepoeal" meana the diecharge. depoeit, injt.-cliol 
dumping, apilling, leakj"', or placing of any .olid waate or ha.um 
oue waate into or on any land or water .a that euch eolid WWile <; 

hazardoua waete or any c:onalituenl thereof may enter lhe eviro1 
mentor be emitted into &he air or dilcharaed in&.o any watera. '' 
eluding eround waten. 

(4) The term ''Federal -seney" meana any department, ~enc 
or other inatrumentality of lhe Federal Government, any indepen. 
enl agency or ea&.abliehmenl of lhe Federal Government includi1 
any Government corporation. and lhe Government Printing Off,, 

(5) The term "hazardoua wute'' meana a .alid waaLe, or combin 
Lion of .alid wae&e, which becauae of ita quanlily, c:oncentretion, , 
phyeical. chemic:al. or infeclioua characterialica may-

CA) cauee, or •icnifw:ant.ly contribute to an increue in m•· 
l.ality or an increa.e in .eriou.a irrevonible. or &ncapacital11 
revenable, illne.; or 

(8) poee a aubetantial preaenl or potential hazard to hum .. 
health or the environment when improperly lrealod, awrt:. 
traneported, or diepoeed or. or olherwiae managed. 

(6) The term ''hazardoua waat.e generation" meane the acl , 
proce88 of producinc hazardoue wute. 

(1) The t.erm .. huardoua waate management" mean• lhe Bytilt'l 

a tic control of lbe collection, .aurce eeparation, et.orage, Lranapor t 
lion, p~, ke&l.menl. r-ecovery, and diapoeal of hauudu 
waatea . 
. un For purpoeea of Federal financial .. u.tance (olher than ru I 

communitiea ueiatance), lhe t.erm "implementation" doea nol , 
elude lhe acquisition. leaaing, conatruction, or modification of fuc, 
tiea or equipmon~ or tho acquiaition, leaainc or improvement 
land. , 

(9) The term "intermunicipal agency" meane an ~ency et~l. 
liahed by lwo or more municipalitiea wilh reaponeibihty for pL 
ninco or adminial.ration of eohd waate. 

u·~· "fhe term .. intentat.e agency" meana an agency of lwo 
more''.Uunicipalitiea in different Stat.ea. or an agency eetabliahed 
two or more Statea. with aulhorily &.o provide for lhe managem. 
of eolid waa~ and .,rviPB lwo· or more municipo.litiee locateJ 
different Stata. 

(11) The term "long-term c:onlract" meane, when uaed in relu1 
t.o aolid wute aupply, a c::ontrad of aufficienl duration Lo 8J¥1Ure 
viability .of a reaource recovery facility (&.o the eatent that auch 
bilil.y dependa upon .alid wul.e eupply). . 

(12) The term "manifest" meena lhe form ueed for indenlifl 
l.he quantity, oompoeition, and Lho origin, routing, and deetinu1 
of hazardoue WULe during ala tranaportation from the point of 1 
eration to lhe po&nl of diapoeal, lrealmcnt, or at.orage. 

(13) The t.erm ~·municipality" (A) meana a city. town. boro~. 
countY. pariah, dl.trict. or other publlc body created by or pufb•• ... -- - .. .. . . . . 
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elude.~ any rural community or unlncorpont.ed town • ,· villagf' or 
any other public entitr for •hich an application for • .-U.tanc~ lll 

mAde by a State or political aubdivieion thereof. 
( 14) The term "open dump" meant any facility or aile where 

eolid wute i8 dillpoeed of which i8 not a aanitary la:1dOII which 
meeu the criteria promulgated under eec:tion 4004 and "'hich ia not 
• facility for diapou.l or h.uardoua wute. 

(15) Tile tenn "pel"80n" means an indiridual, truat. linn, joint 
elock company, corporation (including a government corporation), 
pe rtnen~hip, ueoci.ation, State, municipality, commiaaion, political 
1ubdiriaion of a State, or any interatate body. 

()6) 11M! term "procurement item .. meana any devio..., good, auh
~noe, material, product, or other item whether real or penonal 
property which i8 the aubject of any purchue, barter, or other ex-
change rn.ade to procure tuch item. , 

(17) 1ne term "procuring agency" meana any Fede· _~agency, or 
any State agency or agency of a political aubdivia. ~n r a State 
which ill WJing appropriated Federal funda for auch procu~ment, 
or any pel"80n contracting with any nch agency with reepect to 
work performed under euch contract. 

(18) The term "reoowerable" ~fen to the capability and likeli
hood of being recovered from aolid wute for • commercial or indus
trial U8e. 

1191 The term "reoowered material" meant wute material and 
byproduct. which have been r-ecovered or diverted from 110lid w&Bte, 
but euch term dON not include thoee material8 and byproduct. gen
entted from, and commonly rell.IJed within, an original manufactur
ing proceee. 

(20) The term "recovered reeource." mean. material or energy 
recovered from 1101id wute. 

(21) 1ne tenn "raouroe, conaervation .. IDNM reduction of the 
amounu of 110lid wute that are generated, reduction of overall re
eource con.eumption, and utilization or recovered "*>UI"'N. 

(22) The term "reeouroe recovery" mean~ the recovery or materi
al or en~rgy from aolid wute. 

(23) The tenn "raouroe recovery .,.tem .. mean. a 1101id •aa~ 
management eyat.em which provid~ (or collection, 8eparation, re
cyling, and recovery of 10Jid wulel, including diapoeal of nonreco
verable wut.e reeiduea. 

124 J The term "re.ource recovery facility" meant any facility of 
which 110lid wute il proctM<ed for the purpoee or e.tracting, con
verting to energy, or otherwiee ~eperat.inc and preparing eolid 
wut.e for reuee. 

(251 The term "regional ~•uthority" meana the authority eet.ab
liahed or deeignated under ~ion 4006. 

(261 The term "unitary landfill" mean.e a facility for the diapo881 
or 110lid waate which meet.· the criteria publi.ehed under aection 
4004. 

126A) The term "aludge" means any 1101id, 1emiaolid or liquid 
wn&le generated from a municipal, commercial, or indWitrial 
wMtewat.er treatment plan~ water aupply treatment plant, or air 
pollution control facility or any other •uch __ .._ h•vi .... -:-a __ 

l & • -
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(Z7l 1'ht l#nn "aoUd ...... IMftN Ulf ,.~ r.ru.. •lutit" 
from • wutAI lr-Mlf'M'nt plant, ••t.tr eupply tnwtnwnt plant, or • ., 
pollution control facility and ot~r dilarded material includmg 
110lid, liquid, 8emiaolid, or contained 1fueou8 material reeulting 
from induatrial, commercial, mininc, and qrieultural operation.. 
and from commu~ity actiYit.iee, but dON not include aolid or d~ 
110lved ma~rial in domeet.ie eewage, or 110lid or diMolved materials 
in irrigation return nOWII or indWitrillJ diacharpa which are point 
eource8 eubject to permit. under IN!Iclion 402 of the Federal Water 
Pollution Control Act, u amended (86 Stat. 880), or eouroe, epeciaJ 
nuclear, or byproduct material u deraned by the Atomic Energy 
Act of 1954, u amended (68 SUit. 923). 

(28) The term "110lid wute management" meana the ayatematic 
adminiatration or actiYitiee which provide for the collection, eou~ 
-.eparation, eto~. tranaport.lioa, tranafer, p~inc. treatment. 
and diaposal of aolid waste. 

(29) The term ''eolid wute management facility" lncludee
(A) .:my reeourc::e recovery •JBtem or component thereof, 
(0) any ayatem, procram, or facility ror rMOUrc:e con.aerva-

lion,and · 
(C) any facility for the collection, IOUI"Ce 8epention, 1lorage, 

transportation, tranafer, p~ing. treatment or diepoul or 
eolid wulftl, including hazardoua wute.. whether auch facility 
ill aaaociated with facililiee generating •uch wutee or oth~r
wille. 

(30) The lenNI "aolid wute plann!nJ''• .. aolid wute manage
ment", and "comprehentive planning" Include planning or man· 
agement rNpecting reaouroe l'f:()O'¥ery and reaourc:e coneervation. 

(31) The term "State" mean~~ any of the eeveral States, the D~ 
trict or ColumDia, the ComiDOnweaJth of Puerto Rico, the Virgin I• 
Ianda, Guam, Americ:an Samoa. and the Commonwealth of the 
Northern Mariana lelanda. 

(32) The term "State authority' meana the epaey MtabHahed or 
dNignated under aection 4001. 

(33) The term ".t.orage", when ueed an connection with hazardoWJ 
waste, mesne the containment or hazardOWI wute, either on c tern
pont? buill or for a period or years. in IIUCh a manner u not to 
conatatute diapoul or luch h'WlrdOU. wute. 

(34) The ~rm "treatment .. , when uaed in connt'Ction with haz.ard
oWJ wa~~t.e, meane any method, technique, or p~. including neu· 
tralization, dNigned to change the phyeicaJ, chemical, or biological 
character or compoeition of any hazardollll wute 110 u to neutralize 
auch waate or eo u to render auch want.e nonhu.ardou._ aafer for 
traru~port.. amenable for recovery, anaenoble for •torage, or reducod 
in volume. Such term lncludee •ny activity or prooeeeing deeignt'ld 
to change the phyeicaJ fonn or chemical compoeition of hazordouH 
wut.e 110 u to render it nonhu.ardoue. 

(35) The term "virgin material" mea11.1 a raw material, includin~t 
p~vioualy unueed copper, aluminum, lead, &inc, iron, or other 
metal or metal ore, a.ny und~veloped reeouroe that ill, or with n~w 
technology will become, a aource or raw moteriala. 

(36) The ~nn "ueed oil" meiUUI any oil which hu ~n-
4 ... ' --~-- .... ,. ______ _.I_ •• 
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(C) .. a re1Uit o( auch uae, conl.aminat.ed by phyaical or 
chemical imf,Uriliee. 

(37) The term 'recycled oil" meaN anJ u.ed oil which ia reueed, 
followins ita oricinal ue. for an7 purpoee (including lhe purpoee 
for which the oil wu oricinally ueed). Such term includes oil which 
ia re-refined, reclaimed, burned, or reproc u 1 e II. 

(38) 1lte term .. lubricalin1 oil'' mea,.. the fraction or crude oil 
which ia eold lor pu....-. of reduc:inc lrictiola iA any induetrial or 
mechanic.! device. Such term inductee rH"efined oil. 

(39) The &crm .. re-refined oil" meana uaed oil from which the 
phyeicaland chemical cootaminant. acquired through previoue uae 
have been removed lhi'OUih a refm&n, proc.ee.. 

OOYDHMKNTAL COOI'DATION 

SIC. 1005. (a) INIIUiAU t:b>nunoN.-The proviaion. of thia 
Act to be carried out by Sta&ee may be carried out by intentate 
agenc:iee and proYi.ioM applicable &o Statea maJ apply to inter· 
et.at.e reciona where wch eaenciee ~- have been estab-
liahed by the reepec:t1w State. and a b7 the Adminiatrator. 
In any euch cue. Ktion required t.o taken by the Governor of a 
SLate, raped.inc resional designation ahall be required to be taken 
by lhe Gowemor of each o( the reepec:tiwe Statea with reepect to eo 
much of the intcntate region ae ia within the juriediction of that 
State. . 

(b) Corcaan or ('A)NQUBI'IO CoNPACN.-'n.e c:oneent of the Con· 
pae ia hereby liweo to two or more Statea to negotiate and enter 
anto ~menl or c:ompect.. not in conOid. with any law or treaty 
of the Unit.ed Stat-. for-

(1) cooperatiwe effort and mutual -i.ttanc:e for the manage
ment of eolid wut.e or hazardoua waste (or both) and the en· 
roraunenl ol their reepective lawa relating thereto. and 

(2) the Mtabliahmenl of auch apncia. joint or otherwiae, aa 
they maJ deem deairablo for markinc effective euch agree
menta or compocta. 

No euch -.nement or compect ehall be blndinc or obli~atory upon 
any State a perty thereto unl~ it ia acned upon by all pertiea to 
the agreement and until il hu ber-n approved by the Admaniatrator 
and the Congrea 

APPLICATION W ACr AHD IH'RIOUTIOH Wft'll ontD ACTI 

· Sac. 1006. (a) A.rn.lcAnoH or Acr.-Nothinc in thia Act ehall be 
conetrued &o appiJio (or lo authorize any State. inte...tate, or local 
auLhority to regulate) any act.ivity or aua.tance which i.e eubject to 
the Federal Water Pollution Control Act (33 U.S.C. 1151 and fol· 
lowinc), the Safe Drinkina Water Act (42 U.S.C. 300f and follow· 
ing), the Marine Protection, Raearch and Sanct.uariee Act of 1972 
(33 U.S.C. 1401 and following), or the Atomic Energy Act of 19f.-4 
(42 U.S.C. 2011 and following) except to the eatent that euch appli· 
cation (or tqUlation) i.e nDL incone'-tent with the requiremenla of 
IUCh Acta. 

lh• ·~--A_... .. w .... 1'\-ru,... A ...... --1 n Ttu. Adrniniatnolnr ahall 
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elltenl practicable, with the appropriate provieio.u of tht. . .-~ean Air 
Act (42 U.S.C. 1861 and following), the Federal Water Pollution 
Control Act. (33 U.S.C. 1161 and following), the Federal lneecticide, 
Fungicide, and Rodenticide Ac:l (7 U.S.C. 135 and following), the 
Safe Drinking Water Act (42 U.S.C. 300( and following), the Marine 
Protection, Raearc:h and Sanctuaries Act of 1912 (33 U.S.C. 1401 
and followins) and auch other ActAI of Congraa ae gr-ant regu1awr-y 
authority Lo the AdminiltnaLor. Such integTation ehall be eflcct.cd 
only to the utent that it can be done in a manner coneiatenl with 
the goal• and policiee eap~ in thia Act and in the olher 6CUI 

referred to 'n thia aubeec:tion. 
(tXAJ Ae promptly ell practicabk ofkr IM date of I~ tMCI~nl 

of I~ HCJZGrdo.,. GAd Solid Wcuu AnundtMnU of 198~. tht Ad· 
minillrolor •hall 1ubmil • "porl dacribing-

(i) ~~ cuTRnl do14 and infonrUJiion o110ilabk on tmiuioiU of 
polychlori114ud di~.,.p-dwiM from raoun:c r«<vtTJ {oclll· 
liD burning mun~ipoleolid wruu; 

(ii) ony •il{llifu:anl n.u to humon luolth po«d by thLu 
tmU.iotU; and 

. (iii) o~rotint pnxlit:a oppropri41c (or controlling theM emu· 
IWIU. 

(8) BoMd 011 IM ~porl uiWkr 1UbJ101'081Uph (A) and on any 
fulun infonruJiiDt& 011 l&~eh tmiuwtU. ~~ Adminietrotor may pub
lieh oduuoria 01' pidtlina rtgording IM control of dioxin emu· 
IWM from euch (odlilia. Nothi~ in thie pof'OIITOph •h411 be con· 
11rwd to ptWmpl or otlan'wiM off«l ~~ authority oft~ Adm1nu· 
trutor to prumulllau any rrgulalioM uiWkr I~ Ckon Air Acl re· 
gordita« tmU.wM of pol]'ChlarituJkd dib<n.zo-p-dio.xi,... 

(JJ Nolw~thlwndifll 011y othtr prouuioM of law, in cUV!tloping 
wlid WGIU p'otU. itu lht inuntion of thil ActtluJt in ckurmln1n,.: 
~~~ ,;.u . • WGI~Io-cM'lr:1 facility, ~~u prouieioM •hall be 
gu~n to ' ...t prt:Knl and rroeotuJbly ~nl&eipaUd fulun ~. 1n· 
dudi"8 lha.t MUU cmaUd by lhoroU&h impknunwtwn of HClwn 
6()()2(h), of I~ ~in& GAd raoul'1¥ r«V&ICTJ inurata w•th1n 1~ 
areo tncomptUMd IM eolid wruu plan. 

(c) IN'BOunoN rnt 'I'HK Suauca MnfiNO CoNT1lOL AHD RP:LA· 
WAnoN Acr or 1911.--(1) No later than 90 day• af\.er the dute of 
enadment of the Solid Wute DU.poeal Act Amendmenla of l!IHO. 
the Adminiatrator ehall RView any regulaUo.u applicable L.o the 
treatment, IJlorage. or dilpoea! of any coe.1 mining waet.ee or over· 
burden promulg~&t.ed by the Secretary of t.he Interior under the 
Subface Mining and Reclamation Ac:l or 1977. If Lhe Adminullrbt.or 
detennine3 that any requirement or final regulaliona promul~u~i 
under any eection o( eubtitlo C relating to mining wut.ca or over· 
burden ia not adequately add~ in euch regulaLiona promul~ot,.. 
ed by the Secretar1, the Adminilllrator ehall promptly trun~tnlll 
euch det~ -;nation, together with auggested revaeiona and aupport 
ing docu. · .:.ation, to the Secret.ary. 

(2) The '['.C.Crel.ary of the Interior ehall have eaclueive rapon8abil· 
ily for car:yinf oul any requirement o( subtitle Cor thia Act wath 
reaped Lo coa mining wA~ttee or overburden for which a Hllrfucc 
coal mining and reclumation JW-rmit ia i~tttued or approved unJcr 

- • ',.__, ___ ,; __ .t. ... t nl IQ'J'l Tlu• ~ .. ·. 
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~o:ul~ 11uch rct;ululion~ 8.11 may be neceugury to carry out the pur· 
potM:!Y of this t~ubttection and ehaJI inte.:rute euch regulations w1th 
regulutiomt promulgated under the Surface Mining Control and 
Recllllllation Act of 1977. . 

PINANCIA.l. D18CI.08UU 

SEc. 1007. CaJ STATU.tNT.-Each officer or employee or the Ad
ministrator who-

(I J perlornu~ any runction or duty under this Act; and 
(2J hu any known financiJII intereet in any penon who 8Jr 

plies for or receives financial 8811ielance under thie Act 
shoJI, beginning on February l, 1917, annually me with the Admin
istrator a writun etaument concerning all euch inurest.B held by 
such officer or employee during the preceding calendar yeor. Such 
1lalement ehaJI be available to the public. 

(b) ACTION BY ADWINIBT'IlATOa.-The Administrator lhall-
(1) act within ninety da,. after the clat.e of enactment of lhi.B 

Act-
(A) to define the term .. known financial interettt" for 

purJI'0868 of subeection (a) of thi8 ~~eetion; and 
(8) to establish the methods by which' 1e requirement lo 

file written etaument. 1pec:ified in •• . .:·, :tion (a) of thia 
eedion will be monitored and enforced, ini.uding appropri
ate provision for the f&linc by auch offi~n and employeett 
or such statement. and the review by the Adminiatrator of 
euch etatementa; and 

(2) report to the CongTe88 on June l, 1918, and or each suc
ceeding calendar year with rapect to 1uch dieclosuree and the 
actiona taken io recard thereto durin~ the preceding calendar 
year. 

(c) E:uwPTtoN.-In the rulee preecribed under aubeection (b) of 
lhi.8 eection, the Administrator may. identify apecific positions 
within the Environment Protection Agency whsch are of a nonpoli
cymak.in~ nature and provide that orlic:en or employeee occupying 
such poe.ltiOn.l ahaJJ be exempt (rom the requiremenll of thia &ee· 

tion. 
(d) PvfALTY.-Any officer or emrloyee who is aubjed lo, and 

k.nowin,ly violat.ee, this aection ahal be fined not more than $2,500 
or impnsoned not more than one year, or both. · 

80UD WAITC WA.NAGDtiHT INI'OUUT10N A.ND OUIDEUNE8 

SEC. 1008. (a) GUIDRUNa.-Within one year or enactment or this 
section, and from time to time thereafter, the Adminietrator ahull, 
in coo~ration with appropriate Federal, State, municipal, and in· 
termunicipal agencies, and i.n couullalion with other interested 
per&Ons, and after public heari.nge. develop and publish auggeeled 
guidelinee for aolid waat.e manacemeoL Such •uuoded IUidelinee 
ahaU-

(1) provide • technical and economic deec:ription or the level 
or performance that <:an be attained b1 varioua available eo I id 
wule manqement pract.U::. (indudma operatm. nr...-ti.-- 1 

w~i«:h provide fnr *"'• ~-·.--.~~- • --
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(2) nol later than two ye~tn after the enactmenl of thU! ~~ 
lion, detteribe level• of performance, inclu~ing appropriull 
methods and degreN of control, that provide at a min1mum for 
(A) protection of public health and welfare; (8) protection ol 
the quality of ground wale,. and aurface wate,. from lea· 
chates; (C) protection of the quality or •urfaoe watere from 
runoff through compliance with effiuent limilalion.e under the 
Federal Water Pollution Control Act. u amended; (0) prolec· 
tion of ambient air quality through compliance with new 
eouroe performance •tandarda or requirementa or air quality 
implementation plans under the Clean Air Act. u amended; 
(E) di&eaae and vector control; (F) ulety: and (G) e.~lhetie~~: and 

(3) provide minimum criteria to be u.ed by the Stat.ee to 
define thoee aolid waate manacement. practia:e which ronBli· 
lute the open dumping of aohd wute or hazardoua w .. te and 
are to be prohibited under eubtitle D of t.hi.a Act. 

Where approp.Ut.e, .uch auggeeted pidelinM a1eo ahall include 
minimum information for uae in deciding the adequate location, 
deeign, and CONtrudion of raciUti~ ....O.ted with aolid wut.e 
man~ement practicM. including the conaideratioo ol reciooal,&eo
ITBPh•c. democraphic. and climatic fad.ora. 

(b) NoncL-The Adminiatrat.or ahall notif'y the Committee on 
Public Worb • of the Senate and the Commit.tee on lntentate and 
ForeiJn Commerce ol the llouae of Re.,-..entativn a reaeonable 
time before publWIU.. any auggMted pidelin• or propo.ed n~gUla
liona under thia Ad of the content of 8UCh propoMd tuaMted 
gujdelinee or pro.,..,d replatiooa under tbi8 Act. 

Subtitle 8-0ffioe of Solid Waste; Authorit.i8 ol the Adminialrator 
· ·· · and lnterqenq Coordin•tin1 Committee 

S.:c. 2001. (a) Ornca or Souo WABTL-Tbe Adminiatrator ahall 
t'fltabliah within the Environmental Protection Agency an Office of 
Solid W ule (hereinafter refened t.o aa the "Offioe"l to be headed 
by an Aasietant Adminietrat.or of the Environmental Protection 
Agency. • The dutiM and re.ponaibilitiM (other than dutiM and re
eponaibililiee relating to ~rch and development) of the Adminis
trator under thia Act (u modified by applicable reorganiultion 
plane) shall be carried out through the Office. 

(b) INnaAGI.NCY CooanNATINO CowMrnu.-(1) There is hereby 
eetabli.shed an Jnterqency Coordinat~ Committee on Federal R& 
aource Conservation and Recovery AcUvitiM which chall hove the 
responsibility for coordinating all activitiea dealing with reeource 
conservation and recovery from eolid waste carried out by the En· 
vironmental Protection A¥,ency, the Department of Energy, the De
partment of Commerc:e, and all other Federal egenciee which con· 
ducleuch activitiee pu,.uant to lhia or any other Act. For purposes 
of thia eubeection, the ~nn "neouroe coneervation and recovery 
aclivitiee" ahall include, but not be limited to, aU reeearch, devel· 
opment. and demonatrat.ion projecll oa niaou.rce c:oaMrvation or 
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energy, or material, rec:GVery from _,lid wute, and all t.echnical or 
financial .. a.taooe for State or local planning for, or implementa
tion of, projecte related to reiOUra: couervation or energy or male
rial, recovery from eolid waete. The Committee ahall be chaired by 
the Adminietnt.or of &he Environmental Protection Agency or euch 
pef'IIOn u the Administrator may deeignate. Membera of the Com
mittee •hall include repraentativee of the Department of Energy, 
the Depertmen& of Commerce, the Depertment of the Treaaury, 
and each other Federal agenq which the Adminiatrat.or det.er
minte t.o haft procram1 or reeponaibilitiee affecting reoource con· 
eervation or I"ClCC'Wery. 

(21 The lnteQBenq Coordinatinc CANnmiUee ahall include over
eight of the implementation or 

(A) the MaJ 19"19 Memorandum ol Undentanding on Energy 
Rec:ovcrJ from Municiped Solid Wute between the Environ· 
mental Protection A,ency and the Department of Energy; 

(8) the MaJ 30, 19'18, lnt.entcenq Agreement between the 
Department ol Commerce ancl the Environmental Protection 
AgeiiCJ on the Implementation ol the Reeource Conaervation 
and Reco•ery Ad; and 

(C) aRJ Nbeequenl agreementa between the. agencies or 
other Ycdenl 8fenca which .del.-- Federal reeource recov
ery or conaenation activities. 

(3) n .. lnterapncy Coordinatinc O..mittee ahall" aubmil t.o the 
Conveee bJ March 1, 1981, and on March 1 each year thereafter, a 
five-year action plaa for Federal raourc:e conaervation or recovery 
activities which ahall identify meana and propoee progr-ama t.o en· 
OOUflliO raourc:e conaervation or material and energy recovery and 
incrcue priwat.e and municipM) inYeetment in reeource conaerva· 
tioo or rec:owoiJ' .,.a.ema. eepeciallr l.hoee which provide for materi· 
a1 oonaervation or recovery u wei M encru ooneervation or recov
ery. Such plan ahaJI ckacribe, at a minimum, a coordinated and 
nonduplicatory plan for neource ncovery and coneervation activi
ties Cor the EnYironmental Proleclion Asency, the Department of 
Energy, the Department of Commerce, and all other Federal agen
c;i~ which conduct auch acti-vitiee.. 

Auntouna cw ADMDC181'aA10a 

S.c. 2002. (a) AUTIIOIU11a.-ln cal1'7i01 out thia Act, the Admin· 
iatrator ia aulhori&ed to--

(1) pl'eiCribo. in c:onwltat.ion with Federal, State, and region· 
al aulhoriU... tnac:h rqulationa Mare nec::e.ary t.o carry out 
hia func:tione under thia Act; 

(2) conault with or eac:hanp bafonnation with other Federal 
agencic:8 uodertakinc reeearch. development, demonalralion 
projecq. .tudiee. or inveatiJatione relating t.o _,lid waete; 

ta) ofn:I'OYicle technical and financial .. iatance t.o Statea or re
l{iona agcnc:iee in the developrnent and implementation of 
BOlid wute plant.e and hazardoue waate management pro
grama; 

(4) conault wi~h repreeel_lt.atine C?f ede~ce, induetry, agri~ul· 

(5) utilize the inform•tion, racilitiea, penonnel a Jlher re-
80Urta of Federal apnciee, including the National tJuresu of 
Standarda and the National Bureau of the Ccnaue, on a reim
buraable baai.a. Lo perfonn reeearch and analyaea and conduct 
atudiea and invee&.iltationa related t.o reeource recovery and con
aervalion and t.o olherwiee carry oul the Adminiatrutor'e func
tion• under thia Act; and 

(6) t.o delegate t.o the Secretary of Tranaportalion lhe per
fonnance of any inapection or enforcement function under lhia 
Act relating t.o the tranaportalion of hazardous waatc where 
auch delegation would avoid unneceeaary duplication of aclivi· 
ty and would carry out the objectives o( thia Act and of lhe 
Hazardoua Materiala Tranaportalion Act. 

(b) RnaaaON o• RwuunoHa.-Each regulation promulgated 
under thia Act ahall be reviewed and, where nec::eaeary, reviaed nol 
leu frequently than every three yean. 

(c) CIUMINA£ INVUTIGATION~.-/n Cdrrying out IM provuioiU o/ 
thil Act, the Adminiltrot.or, and duly-dnign.al«l ~nu and cm
plo:y«:~ of the Enuitvnmcn14l Prot«tion .A~ney. orr oulhonud lo 
initiou and conduct inuatigation. utUkr the crimitWJI provu10ru o/ 
thu .Act, and ao nfcr tM rnulu of thttc inuatiption. to tlu A tlor
n.ey ~neml for JHW«U•ion in oppropri4u aua. 

I:.IBOUIICK JUICOVDY AND OONIS&aVAnOM PAN&U 

S.c. 2t')3. The Administrator ahall provide c.cama of peraonnel, 
including Federal, State. and local employee. or conlract.on~ (here
inaner referred t.o u "Reeoura: Coneervation and Recovery 
Panele") t.o provide Federal agenda, Stat.ea, and local govern· 
menta, upon request, with technical .. ist.ance on BOlid waat.e man· 
ogement. reeourc:e recovery and reeource coneervalion. Such Leame 
ehall include technical, marketing, financial, and inetitutionol ape
cialiela, and the eervic:a of euch Leama ehall be provided w1Lhout 
charge t.o SLat.ee or local government.e. 

QILAHTI roa DlaCAilDED na& D18f'Q8AL 

SIC. 200-t. (a) GllAHT8.-Tbe AdminiatraLor ahall make avoiloble 
grantl equal t.o 6 percent of the purchaee price of Lire ehredde111 
(includnJ portable ahreddera attached Lo tire collection lruckal to 
lhoee ehgible applic:antl beat meetin' criteria promulga~ under 
lhia ace•.; .... , An eligible applicant roay be any private purcht~r. 
public: b ·.tyi or public-private joint venture. Criteria for re<:cavmg 
grant.e ataal be promulgated under thia eection and oholl include 
lhe policy t.o offer any private purchaaer lhe firal option to n-c•·avc 
a grant, the policy to develop wideepread ffeogt"aphic diatribulaon ol 
tire 1hrcdding facilit.iee, l~e n~ for euc~ f~c~liliea with1n u ..:eo
graphif: area and the projed.ed nak end vutbalaly of any euch ~ten· 
lure. ln lhe ~of an application under lhia eection from u public 
body, the AdminiatraLor ahall 6nt make .a dete~minulion thul 
t.here are no private purchaaen interested m makang un uppltcu· 
lion before approving a gTant to_ a public ~y. . 

(b) AuntoaaunoN.-There 11 a&,~lhonu.-d to be n-ppropnutt.-d 
•'lt:l\ 1\1\1\ t .... ....... h nf the fiiiC81 yea·ra W1H and 1919 tO curry uul lhtli 
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l.AliUJNO 01' CERTAIN OIL 

St:e. ~011~. For pUrpode& of any provU.ion or low which requires 
the lubclin.: of commoditiea, including oil shall be treated wt law. 
fully labeled only if it bean the following atatement, prominently 
displayed; 

"DON'T POLLUTE-CONSERVE R~URCES; RETURN USED 
OlL TO COLUX:riON CENTERS" 

ANNUAL UPOitT 

SEC. 2006. The Administrator ahaJI transr 'the Con.:reM and 
the President, not later than ninety daye tLI~r the end of each 
fl9C8.1 year, a comprehensive and detailed report on all activities or 
the Office during the preoedinc fual year. Ea.ch 1uch report shall 
includ~ 

(I) a ai.Jitement of apeciric and [detail:) lhtaiW objectives 
for the act.iviliee and procram- cOoductetJ and aaaisted under 
this Act; 

(2) HI.Jilemenu or the Adminiatrator'• COioclueion.e 08 lo the ef
fecliveneM of auch activitiee and progTillnl in meeting the 
stated objectives and the rurpoeee of thi.e Act. measured 
through the end of euch faaca year; 

(3) a aummary of outatanding eolid waa'.e problem.a ronfronlr 
ing the Administrator, in order or priority; 

(4) recommendation~ with reaped to auch legialation which 
the Administrator deel118 neceaaary or rieairable to 8118iBl in 
eolving problema reepecting eolid waat.e; Y 

(5) aU other information required to; . • ·>milled lo the Con
ITeM punuant to any other provi8ion o. tha.. Act; and 

(6) the Administrator'• piau for activitiee and progr8.ITUI r&
spect.ing eotid waate during the ned faaca.J year. 

O&ND.AL AtrniOaiZAnON 

SEC. 2007. (a) G&NIRAL ADWINift'aATION.-There are authoriud 
to be appropriated to the Adminiatrator for the purpoee or carrying 
out the proviaion.e of this Act, $35,000,000 for the faacal year ending 
September 30, 1977, $38,000,000 (or the faacal year endmg Septem
ber 30, 1978, $42.000,000 for the faecal year ending September :JO, 
1979, $70,000,000 for the faacal year ending September 30, l!.IHO, 
$80,000,000 for the fUICB~ear ending September 31), 1981, [and 
$80,000,000 for the fi year ending September 30, l~H2.] 
ISO,()()(J.()()() for tlu fucal JWU' ~ndi"8 &pum~r :JO, 1982. 
170.000.()()() for tlu fucal JWU' ~nding &pum~r JO, 1985, 
lBO,(}()(),()()(} &or 1/u {ucal JWII' ~nding &pum~r :JO. 198&, 
IBO,OOO.(}()() or I~ {uc:ol y«U' •ndilf6 &puml.t' JO, J!JB7, and 
180,000,()()() or IM {uc:ol )'t'Or 1181. 

(b) Raouac• Rux>vuy AND CoNIUVATION PANilLB.-Not letvJ 
than 20 percent o( the amount appropriated under aubeection lal, 
or $5,000,000 per riJICa) year, whichever ia Ieee, ahaJI be used only 
~o~ p1._1r~ of ~U~f!_ _Recovery and Con~~ervation Panels estnb-
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(c) JIAZAROOUlt WAWrt.-Not IP.IIIt than 30 percent o( th~ umuunt 
appropriated under aubaection (a) ahall be u.eed only for purpot;u~ ol 
carrying out subtitle C or thi.e Ad (relaUnc to haurdoua WMleJ 
other than 8eetion 3011. 

(d) STAn AND LocAL SuPPORT.-Not leu than 25 per centum of 
the total amount appropri11t.ed under thia title, up to the amount 
aulhoriud in ledion .f008(a)(U, ahall be U8eCI only for purpo9et1 o( 
eupport to State, regional, local, and intentate qenciet in accord. 
ance with aubtitJe D ol thia Act other thaa 8eelioa 4008(aX21 or 
4009. 

(~) CR/11/NAL INVUTIGATOU.-·Th•tY U outJaori.ud lo M appropri. 
atw to tlu Adminutrotor IJ.1..4G,OOO for tlw rucal ymr 1985. 
12.~08.3()() for t/u riM:GI JW~r 1981, 11.519,000 for 1/u ruc:ol ~r 
1181. and 12,511,{)()() for IM riM:GI year 1981to M UMd-

(IJ for adJitiDNJ/ o({acrra or •mp~ of 111. Enuiron~nta/ 
Proudion A~ru:y autlwf"iud by 1/w Adminutrotor to conduct 
crimiMI inve.ligotiou (to inw.li601#.. or •uprrviM 1/u inw.li· 
galion of. any ~tiu•ty fur wlaida a ainainal prnalty il provUkd) 
umhr tlau Act; onJ 

(2) {or IUpporf CO.II {or IUC/a tJddjtioruJI ofr~ra or 'ntp/o)'«S. 
(/} UNo~•c•ouND STOltAG~ TANU--{1) 'J'Ia.,y GIY autlaorc.ud to 
~ appropriaUd to IM .Adminulrotor for IM ~of corryi"8 out 
th~ provuiou of •ubtitk I (JYialif16 lo rr.gulatiora of uruhrgroun.d 
ltOrYJ(It tan4t 110.000,{)()() for fJIX/a of fM rJ«G~ )IIUI'I 1185 lhf"'UUh 
1999. 

(2) T/u,y il autlaoriud to b. upproprial«<lfS,OOO,(}()() for Meh of 
t/u {ucol yrara 1985 llaT'Of.l«h 1988 to M liMed to mo~ gran,. to th~ 
Stata for purpoea of ouuting 1/u Slota in 111. ck~lopnunt ond 
impk~ntotW,. of approwd Stou 11tUkrgrowul ·~ tonl ~YINM 
tht«tiota, pry~ntion, Gild conution ,.,.anu IUidu •ubtitk I. 

017/C~ 01' OMaUDSIIAN 

Sec. 2008. (o) &T.UUSHNI:NT; Fr!NcnONS.-~ Admini.Jtrotor 
•hall atablula an orr~ of Ombud.mon.,. toM difY'CUd by a11 Om. 
bwhma11. II •luJII I. IM fundwn of IM Offu:. of Ornbud.man to 
rw~i~ individual romplainll, ~vonca,. t'«lllall for informotwn 
•ubmilt~d by any penon willa raprct lo any J1'UCTUIII or rrqui~Y~nt 
unthr tlau Act. 

{b) AurHo•rrr To Rviou .A.t.!ltSTANC&.-Tia. OrnbucJ..man tha/1 
~Ynthr ouilto~ willa IWf'«l to IM compklinll, I'Wuoncn, and ~· 
qur:su 1ubmiiUd to IM orr~ of Ontbud.mon.,. and •luJII ma« op
propriau rw:omtMndatiolu to th~ .Adminulrolor. 

(c) EF,ItCT oN hocnJuan ro• Glti6V.ANCa, APr£Au. Olt AvuiN· 
ISTJCATIV~ MATtta.-'IM I!.IJtoblilhtMIII of IM Of(u:t of Ombuw
man tla.oll rwl aff«l any ~urn for grWIJOIICa. appmh, or od
minulroti~ motu,. ;,. any ollur provuimt of llau Act, any othu 
provision of law. Ot' ony Fftkroi~Yiflllalion.. 

(d) finttNAnoN.-~ O{fu:r of IM Ombudtm.an •hall t:fflU to 
aut 4 ~ a{kt' 1M do~ of e~~«tr.wnt o( 1M HCUD.l'dLw.a ntul .~t.A 
Ill • ~ • - - - - -
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Subtitle C-HIWlrdoul W..te Management 

IDantriCATION AND USTINO OF HAZAaDOUII W.A61"K 

SIC. 3001. (a) canau roa IDIHI'IncA'I'IOH oa Laft1NO.-Nol. later 
than eighteen monthe after the dat.e ol the enactment of thia Act, 
the Admin....,._t.or ahall. after notice and opportunil.y for public 
hearing. and after CIONAIItation with appropriate Federal and SLate 
egenciee. develop and promulgate criteria for identifying the chor
ecteri.tial of huardou. twNI.e, and for li.a.inc hazardoua waal.e, 
which ahould be .ubject to the prowiaiou or thi8 aubtille, taking 
into acx:ount loaicity. penilltence. and dqndability in nature, po
tential for accumulation in U.ue. and other related fact.ons auch aa 
flammability. conotiw:Ra~~. and other bazardoue characl.eriel.ica. 
Such criteria ahaJI be rnieed from Ume &o Ume u may be appro
priaWI. 

(bXl) IDtAn1nCAnoN AJtD LamNo.-Not later than eighteen 
mont.bt after the dat.e ol enactment ol thia .edion. and af\er notice 
and opportunity ror public hearinc. the Adminiatrator ahall pro
mulgate regulatlou identifyins the chancteristica of ha.z.ardoua 
wute, and la.tinc perticular huardou8 wMta (within the meaning 
of eection 1()().((5)), which ahall be aubject to the proviaione of thie 
aubtitle. Such rqulatiooa ahaU be baed on the criteria promulgat-
ed under aut.ec&ion (a) and .b.all be ..m-et from time t.o tame 
t.hercaf\er .. may be appropriate. Tla.e Adminulruw, in COOJXru
lion willa IM ~for Toxic Subllo~~e::a and DiMGM /UgUiry and 
I~ Notional r-.;a,~ .frcwnanw. alaall aZ.O Ukntify or lul lhOH 
luwlrdoaa ,_,,. wluda aluJll be aubjed 1o IM prouuio,.. of lhi. 
aublilk IKJicly ~ of 1/ac ~ in aucla aua.la o( «114in con· 
•lilwnta (aucla .. Ukrati(u:d c.ua......, nautfi#M. or kro~nl) at 
k~t. in ~ of lcwla wlaicla ~ lwman laalltla. 

(2)(A) Nohritbatandins the provieton. of peregnaph (1) of t.hia 
aubeoction. drillinc Ouida. produced walcn, and other waatea ~ 
ciat.ed with tbe aploration, dewlopment.. or production of crude oil 
or naturalpa or pothermal enero ahall be aubjed only t.o ea:i.at,. 
ang State or Federal regulatory pncrama in lieu of aubtit.le C until 
al. least 24 montha after the dat.e of enactment. of the Solid Waac.e 
Diapoeel Act Amendmenl.l of 1980 and after promulgation of l.he 
~lstiona ia eccordante with aubpuacrapha (8) and (C) of thia 
per~ph. ll Ia Ute eenae of the~ thatwch State or Feder· 
aJ procl'aiM .bouW ioc::lude. for W'Mle diapoealailee which are Lobe 
cloeed, ~ requiring at leut the following: 

(a) The identifaUon &lu'ouBh wrw:ying, plaltlnc. or other 
~ &opther with recordatioa of .uch information on the 
public R~C~Grd. .o u to uaure that the location where euch 
wuLea are di.poeed ol can be located in the future; ea:cept how
ner. lbat. no 1uc:h auneyinc. plaUinc. or other meaaure identi
fyinc the location of a diapoaal ait.e for drilling Oui<U and aaeo
c'-l.ed • .._ aball be ""*u'red ll Lb. d~ (rum the diapoe
al ••w Le Lhe _..,..,_a cw plau.d &ocac~.a LD lb. a.ocaaw-d wdl 

... __ ·-- ............ ··~ '-t..: and 

" 
ardoua material, with auch information to be acquired _ ,r Lo 
cloeure and to be placed on the public n:cord. 

(8) Not later than aaa montha after complel.ion and aubmiaeion of 
the at.udy r-equired b7 eection 8002(m) of ltlia Act, the Administra
tor ahall, after public hearinp and opportunity for comment., deter· 
mine either to promulgate reculat.ione under thi8 aubtitle for drill· 
ing fluide. produced waten. and other waeta aeeociated with the 
uploration. development. or production of crude oil or nal.ural go.e 
or geothermal ·energy or that auch regulal.iona are unwarranled. 
The Adminiatrat.or ahall publiah hie deciajon in the Federal Reg"itt
ter accompanied by ao explanation and juatification of t.he reaaone 
for it. In makin, the deciaion under thia paracraph, the Admin&. 
tral.or ahall utibze the information developed or accumulated pur· 
euant to the atud7 required under IICCtaon 8002(m). 

(C) The Administrator ahall t.ranamil. hie deciaion, along with any 
regulationa. if ~ea.ary, to both Hou.eee of Congrae. Such regula· 
tiona ahall take efTec:l only when aul.horized by Act of Co~. 

(3)(A) Nott wi'.halandinc the proviaio111 of parqraph ( 1) of lhie 
1ubeection, ea "~ waat.e la..ed below ahaJI, except aa provided in eutr 
paragraph (8) of thi8 paragraph, be aubject. only to regulation 
under other applicable proriaiona of Federal or State law in lieu of 
thie aubtitle until at leut aix montha af\er the date of aubmi.aaion 
of lhe applicable atudy required to be conducted under aubeection 
<0. (n), (o), or (p) of eection 8002 of thi8 Act and aller promulgulion 
of regulationa in accordance with aubparacraph (C) of thia pora· 
graph: 

(i) Fly Nh wute. bottom uh waste, alag wute. and flue ga.s 
emi.aeion control wute pnerat.ed primarily from t.he combU&
Lion of coal or other fo.ilfuela. 

· ·· (ii) Solid wut.e from the extraction, beneficiation. and proc
eeaing ·or orea and minerala. includinc phoephat.e rock and 
overburden from the mininc of uranium ore. 

(iii) Cement. kiln du.t. wute. 
"(B)(i) Own~rw and operaton of diapoeal ailel for wa.tee li.al.ed in 

aubperagrap'\ :: ,) may be required by the Adminiatrator, l.hrough 
regulationa pr.;acribed under authority of eection 2002 of thi.a Act-

(1) aa to diapoealaiLea for auch wut.ee which are Lobe ciOtM-d, 
to identify .&.he locationa of 1uch aita through aurveying, pluL
t.ing, or other meuura. together with recordation of euch in
formation on the public record, to ueure thaL the locat10na 
where 1uch waatee an dilpoeed of are known and can be locat
ed in the future, and 

(II) to provide chemical and phyaicaJ analyaia and com~i
tion of auch wuta. baaed on available informal.ion, t.o lJ.e 
placed on the public record. 

(ii)(l) In c:onductang any atudy under aubeection (0, (n), (o), or lpl. 
of eection 8002 of thia Act. any officer, employee, or authorized rep
reeental.ive of the EnvironmentaJ ProUction A4cency, duly desiKfluL
ed by c.he Adminiatrator, i8 authorit.ed, at. reuonable timea ond 6lt 

reaaonably n~ry for the purpottea of auch aludy, to enter uny 
eatabli.ahmenl where an1 waale eubject l.o euch etudy ia ~~:enerot..cJ . 
ewred. l.rcat.ed, 4iepc:lOC'd or. or tronttported from; t.o inapecl, luke 

· ., • -"--!•--:~~ ~~~ •-lin ... and ln hnve OCCC:'IM lo 
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be commt~nct.-d ond complel.t..-d with reWIOnable promptneoo. If the 
officer, employee, or authorized reprettenl.ative obl.ain.e any Kllmplcs 
prior to leaving the perml&e., he •hall give to the owner, operulor, 
or ~qtent in chartee a receipt. deec:ribing the eumple oblained and if 
requeel.ed a portion of each •uch Mmple equal in volume or weight 
to the portion retained. If any anaJyaw i.e made of •uch BBmplcs, or 
monitoring and testing performed, • copy or the reeults ehaJI be 
furniahed promptly to the owuer, operator, or agent in charge. 

(II) Any reoonb, report., or information obl.a.ined from any 
penon under •ubclauee (I) •hall be evailable to t.he public, except 
that upon • •bowing •ti.fac:tory to the Ad.miniatralor by any 
penon that recorda, report., or iDformation, or particular part 
thereof, to which the Admin.dtntor baa acx:eae under lhi. subpara
vaph if made public, would divulle iDformation entitled to protec
tion under aection 1905 of title I or the United Stat.ee Code, the 
Adminiatrat.or •hall co1111ider euch infonna'~on or particular por
tion thereof confidential in 8(l00rde,nce wir the purpoeee of that 
eection, e•cepl that euch record, report, ,· lent, or information 
may be di8cloeed to other offic:en,.employ& ., or euthoril.ed repre
eenl.ativee of the United State. concerned uith carryinft out this 
Act. Any penon not eubject to the proviaio1111 of eection 1905 of title 
18 of the United Slates COOe who knowingly and willfully divuiKt.'ft 
or dUic:IO&N any. information entitled to prot!!ction under this sub
paragraph shall, upon conviction, be aubject to • rme of not more 
than $5,000 or to impriaonmeat not to exceed one year, or both. 

CliH The Adminiatrator may preecribe regulatio1111, under the au
thority of thia Act. to prevent. radiation e•poeure which prettentJI 
an unreaaonable riak to human health from the uae in construction 
or land ~lamation (with or without revegetation) of (I) aolid wlll!le 
from the e•traction, beneficiation, and proceeeing of phoephat.e 
rock or (11) overburden from the mining of uranium ore. 

(iv) Whenever on the baaie or any information the AdminiBtrolor 
determine. that any penon il in violation or any requirement of 
thileubparapaph, the Administrator 1haJJ .'ve notice to the viola
lor of hie failure to comply with auch requ: .eL'.enl. If such violation 
extends beyond the thirtieth day after the Adminiatrat.or'a notifica· 
tion, the Adminillrat.or may ialue an order requiring compliance 
within • a~ified lime period or the Adminiatrat.or may commence 
a civil action in the United State. diatrict. court in the district in 
which the violation occurred ror eppropr•te relief, including 8 

tem~rary or permanent h\junc:tion. 
(C) Not later than aix montha after the dale of aubmisoion of the 

applicable atudy required to be conducted under aubeection (0, (n), 
(o), or (p), of aec:tion 8002 or thia Act, the Adminiatrator shoJI, aft.er 
public. hearings and opportunity ror comment. either determine to 
promulgate re,ulation.e under thiB eubtitle for each wute listed in 
aubparagraph (A) of thia paragraph or determine that such regula
tiollll are unwaJ'1'8.1lt.ed. The Adndniatrator ahaJI publiah hill deter
mination, which ahall be hued on inrormation developed or accu
mulated punuent to euch atudy, public hearing~~. and comment, in 
the Federal Re«\\ler aa:omDUlied lnr an awnl•n•t"'- •nd ;,..t;r. ... 
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uny State may petition the Adminie~trat.o~ to idenliff (\r list a mute 
riul u • hazardoU8 wute. The AdminU.trat.or •hal act upon •wei 
petition within ninety day. followinc hi.a receipt thereof and ehaJI 
notify the Governor ol auch action. rr the Admiaiatrator denief 
auch petition becat~~e or finan-:ial eonaideration, in providing eudl 
notice to the Governor he .ball include • etatem~ot conceminf! 
•uch conaideratione. 

(d) St~ALL QUANTITY GVitUAro• WAnt-(/) By March 3/, 1986. 
th~ Adminutrotor eluall promulgo~ ·~ ultlkr ucti01u .1{)()2, 
300J. and J~ for latuordo,. wo.~ ge~&WDI«l ":1 a ~Mrolor in o 
total quantity of lao.mrdou._ wcuu ~ret~~«' llama OM laulldrwl Ail~ 
grnnu but ka lluut OM IMuautd Ai/qfnuru dllri114 a mkndar 
mont Ia. 

(1) TM •tondtJrd. rr(~rrnl to in pGI'd6rapl. (1), in.cluding •tand
arrh applirobk to tM l«itimall ~ rr~ rreycli"'{. nnd rn:lama· 
lion of auch wcutn, may awy (rom IM •l.tuultJtolh opplkabk to luu
ardoau WM~ ~Mral«l by lar~r quontil)' •Mral«'a, but euch 
•tondLJrrh alualll¥ auff~~nt to prol«l /awnGJa laaJlth and IM ~nua· 
ron~nl. 

(JJ Not lour lluan lwo ltundl"ftt and ~nty daye a{kr ''" ~IUJCI· 
~rat of IM HOZ41'Y:lo,. and Solid Woalfo Anwndnwnt. of UHl any 
hazordoau WMU wltid u part of a total quantit'- ~Mrol.ftl by a 
gm~rol.or ~rwroli~ 8'WJifor titan aM laurt.drrd Ar~nu but Ia. 
than OM lltou.and Ailogrnnu duri~ OM oakrular month and 
which u altipptd of( IM prrmilla on wltich auch wo.~ u ~~row 
•hall ~ acrompani«l by a copy o( 1M Enuirorun~ntal Prot«tion 
A~ncy Uniform H~ Wcuu J.lanif~l form aigMd by IM ~~~ · 
~rotor. Tlau form •luJII COIIInira t~ (ollowi~w inforMation.: 

(AI lh~ IIGIM and add~ of IM #Mralor of JM wo.~ 
(8) IM Unilftl Slota DtparttM~~t of Tron.portation dacrap

lion of lhr wru~ including thr ~r U.ippcng MIM, luwJrd 
claa, araJ Ukntifu:otU, num~r (UN/NAJ. i( applil:o.bk; 

I C) th# numbrr and ty~ of contaiMrw; 
(D) tM quantity of wcuu ~;116 lnuY~ and 
(£) IM IUJIM tinJ tJddrtM of tM facality daign.alftlto rn:tiw 

th~ wru~. 
If •ubparograpla (B) u Ml applkcbk, i11 l~u of IM dncriptiolt rt· 
f~rrwi to in •ucla au6paraqapla (8). IM fonra aho/1 contain tla~ Envi· 
ron~ntal Prot«tion A#"'-'.1 Uknti(~caliota numbrr, or a ~~r~ ch
scription of IM waak. or a dncriplion of t~ woa~ by hozardo.u 
WCUk cluJrocu,.UtU:.. Additio114lfW1uirrnwn,. rriGt«J 110 IM moni· 
{at form •luall apply 011ly if ckt~nninal Mtea~Jry ":71~ Adminu· 
trotor to prol«l lauma11 AftJltla and IM ~~~~~~nL 

f4J Th~ Adminutrator'a raporuibility undu tlau eubtitk to p~ 
1«1 huWUJn h«Jith atu:IIM ~nuirontrwnl moy requirr lhr promu/ga. 
lion of •landorrh uiUkr lhu •ubtitk for Aozordou. wcutn wh~h 
a~ grrwroiM by any l!_lll!rul.or who ~ IWI ~rwru~ mDIY than o~ 
hundrwl 'iloKrorru of Nutudoau watflan a cakru/mo month. 

(5) Until I~ 'ff«tiw dlJ~ of •taradarcQ requilyd to ~ promuiJ:OI· 
rd uratkr .I!Gra.e_f"' (1), 0111 _luunrrlofu waa~ ickntirlld nr t;.,_l 
··--~-- . --
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cility willa Cl ~mail uwr t«tion .JOO.S. IMII k dupc»nl of only in 
a facility wlaicla ;. pumitkd. licrt&Md. or rcg-Uund by a Stau to 
mea~ municipal or indwtri41 .alid aw.tc. 

· (fi) Sta~Ula~J. JI'OiftUi8aW a prouidftl in paragraph {I) •hall, at 
-----: .. , a minimum. RqUW that oil lrcai~Mnl. •IM'o#. or di.JK»QI of haz. 

/ · ardow wula ~nnakd lry ~Mralotw nfUTftl lo in parogroph (I) 
•hall occur at a f«ility willa ·inlnim 1lalau or a ~rmil untkr thu 
IUOiitk. a«pl that OIUik ·~ of /uulardoau wa.k ~.wrot~ by 
a ~n~raiDr t:tMtUti~" total qiUUIIily of lua.z.onlow UJall~ l(rftltu 
than OM hundred •ilof:mJM. but lal tlaan OIIC 1/aoauand kilogru~ 
durifl6 o mlctadar ~~W~~tla.. moy occur without tM rcquircnunt of a 
~rmil for up lo DM laundTCd and ft«laty d.a~ Such otUik •to~ 
may occur witlaocd 1M ~ui~nwnl of a ~Wnrait for not morr than 
•ix tlaoUMUad •;~,.. for up to two Aundml and H~nly days if 
•uch grneraiDr mwt elaip or laaul eucA WGik o~r two Aundrrd 
miln. 

(1XAJ NotA~ ill thu aulwctiolt aAall be coMtnud to affrct or 
impair the uolidity of rri(Uloliou promulgokd lry lh~ S«rrtary of 
'J!oMpol"'aliola punuonl 10 IM HGZ4rrloau Mauri4,. Truruporta· 
lwn AcL 

(BJ Notlaifl6 in tAu •ub.«lion elaall be coMinud lo affrct, modify, 
01' rr#Ukr inuolid 4111Y nquirrnunt. ill rquloliotu promuiKQUd prior 
to Jan~ary I. IIU applicobk to any «uklylaozordow wa.st~ id~nti· 
{ud or lukd IUilkr wclion JOOI wlaicla ;. ~.wral~ by any ~n~ro
tor durif16 011.7 mkndor month i11 a Cowl quantity ln. than oM 
thou.and •;,~ops...._ 

(8) Eff«tiw MGtCA Jl. 1111. Ullk. IM Adminillralor promul
gata 114n.d4rd. a prouitkd in poragmph {1) of thu •ube«tion prior 
to eucla d.ate. ~ wa.k t:tMral«l by any ~rurotor in a total 
quantity grmkr than OM hundi'Cd ·i~ but leu than oM 
thou.and Ailqrromt during a coknd4r month •luJll k •ubj«t to th~ 
(ollowi!'fl ~UWmclltl until t~ 11ondard. nf~nwl lo in parogroph 
(I J of llau •ubecdion laaw b«onw ~ff«tiw: 

(A) llac raoti« rcquirrnwnt. of J1CII"fJ8"Dph (JJ of thu •u'-«tion 
•hall apply and in addition. IM infonnolion prouUkd in t~ 
form •hall ind&UU I~ IUIIM of the wcuk lratUporu,-. and t~ 
notM and addrr.~ of IM foality tJe.ipakd to rrcriw I~ 
wcutc; 

(BJ tDU:ql in tiN CUlt of tiN ouik elora# nf~nwl to in paro
gmpla fGJ of tlau •~'-«taon. the treotnwnl. ''~· or dupo.ol 
of 1ucA 11101~ •la.o.ll occur ala facility willa inurim •talw or a 
~rmil under tAu •ubtilk; 

(CJ ga.erol.ota of IIICh IIIUfe Moll (lk mtJIIi(al D«plion IY· 
port. a requiTed of ~IID'DI.ota producifl8 grnJkr amount.t of 
homnloua &CIOik IW' motalla aapl tluJt 1uch rrporu •hall b< 
(ikd 117 .January -Jl, for an1 wa.k 1hiptMnl occurring in I~ 
loll laol(o( ~~ prrt:ftlill8 oakndar .)'ftlr, and by July Jl, for any 
uocuk •laipnwnt occurring in the {ani half of llu cakndar yror; 
and· 

tDJ ~ton of •uch wcuk •hall rrlain for thfff )nlrt a 
ropy of.l"! mon~/C.t eagMd by tM dnignottd (acllaty that hw 

,, 
(9) ~ loll NnU~ of t«lion JO/{U) ehall not appaJ .o rrgula

lu"" eromulgat~ uru:kr thu eub.«tion. 
(e} Sr£CIFI£D W..tsra.-(1} Not lour tluJn I month. a{ler tlu dau 

of ~nactnwnl of the HG.UJrdow and Solid Wcut~ Anwndm.enu of 
1984. IM Adminiltrotor •laall. wh~n appropriou. lilt ulllkr •ui>Mc
lion fbXIJ. odditiOIUJI~A~~~Uu conwining chlorinakd dioziiLI or chlor· 
inal«l-di~nzofurou. Not lour lluJn o.w ytOr a(ur IM dau of tn· 
actnunl of IM H~ and Solid Wcute Amendnwnu of 1984. 
the Admin~traiDr •laall. WMfC appropriok. lui ulllkr eubuctwn 
fbXJ) wa.ta ooni4Jillifl8 nmtJiniJI8 hai.Mkd dioxitU and halogc· 
nokd-dil. ~" ·, "J{urau. 

{2) Not ·-~r lla.o.n (l{kc11 monlha a~r IM d4tc 1. ~naclnunt of 
the Hazareow and Solid Wau Anwndnunu of JIB • tlu Admanu· 
lrotor 1hall maA~ o ddenrainalion of wMtMr or not to lut undu 
•ubuction fbXJJ t~ fol"'wif18 WG~Iea: CAiorinDkd Aliphattet, 
Dioxin, Dinuthyl HydraziM. TDI {tolwnc diuocyanouJ, C.uba
mata, BromDCil. Linuron. Orga~bromina. 1olwnt.t, tT/inutg 
u.wta. chlorinot«l CII"OmtJija. dya and pigrMnu, inori(Onic ch~m•· 
cal indcutry WQikJ. lithium boturift, ro!e byproducu, poant prrr 
duction WOik, and coal alurry pipeliM effluent. 

({) D£USTI!'1G Paoc£ou•a.-(/J Wh~n ~ooluotins a pdition to u
cluth o &oo!u ~rurokd at a particular facility from lutin& un-der 
thu t«tior.·; tM Adminiltralor •hall roMitkr facto,-. {indudang ad
ditional roMtituenuJ ot~r than tho« for which IM uxut~ wa.t 
lut«< if tla~ Adminiltrator l&a o lftJM)nobk baau to ~li~Vf! that 
•ucla additionDI (acton t»Uid COUM tlu u.wle to ~ o luuardow 
wa.sk. Tl 9 '"'miraulralor •h411 prouil:k noli« and opportunity for 
comment o' th<K oddilianDI facto,-. ~fo~ grunting or cknyang 
1uch ~tilic .L , 

i2XAJ To tlu mozimum aunt procticobk tM Adminulrotor 3hall 
publuh in llu Feckral R~ur a pro~al to gronl or ckny a p~t•· 
tion ~f~rrrrlto in JKIIV81Uph (I) withan ·twdw month. o{tu rrtcw· 
ing a compku applU:otion to uclauk a UJOIU ~.wrot~ at a par· 
liculor (acilit.7 from kifl6 rqulakd cu a h.ouardow UJalk and 3hall 
grunt or tkny •~A a ~Wiilion within lwtnly-(our month. after rr· 
uiuing a compku appiU:otion. 

(B) '1M kmporory gronti"8 of euch o ~lition prior to tlu ~nact
nunl of IM Hazardou. and Solid Wcut~ Anundnunt. of UIJ~ wath· 
out th~ opportunity for public romnu!nl and lh~ full con.eukrulwn 
of •ucla romtMnU 1hall 110t continue/or mofC than t~ntyfcwr 
montlu a(l~r th~ dau of ~NJdnu!nt o llu Ha.zordout and S.,/111 
Waau Anwndnunu of 1984. If a (inol ckcuion 1o grunt or dt·n y 
1uch o ~Wtition laa 1101 bftn promul.goud a~r noli« and opportu 
nity for public comnwnt withan tM tinu limit prn.crilwd by lht• ,,,.... 
crding Nnt~n«. any•~la kmporory grunting of •uch pelatwn sh111/ 
petition •hall t:'"ft1U lo ~ i11 ~(fret. 

{#:) EP TOXICITr.-Not lour lhon lwcnt.Y~iRht month$ a(tu the 
dat~ of ~nactment of th~ Hazardout and Solid Wa.tl~ Amc~~tlmt"llt., 
of J!J84 the .Adminutrolor •hall ~~amin~ th~ d~{acaencic.~ n( ,,.. ··1 
troction proctdu~ toxicity choroctcrutac a.t a prrdactur uft!•c /.·tach 
ing pol~nlial of wcutu and maAc chan}:('$ in the ulrortwn Jiron·· 
A •• - '"'.,;,.;,w ,.J.,.,...,.,_.rf~li~ inrl,ulin~.t rl.nnP .. ~ in lhr Jr.,thuu! 
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/t'w·hing J'Olt•nlwl uf W<l$les which fJO$~ a th~t to human heallh 
and th~ tnl!lronrrwnt whrn mumarteJKffl. 

(h) ADDITIONAL CHAIUCTI:RISTICS.-Not latt>r than two ~ars after 
lht> dau of t'nad~nl of th~ Hazordou. and Solid Woste Amt'nd· 
~nl.l of 1984. lht* Adminulrator tlao/1 promulgalt' rrgu/atwru 
unt.kr thil lt"Ciion uuntlfyinll additional tlaoroc~rilli.c:t of JuuanJ. 
ou. IIJ(J.fU, including ~uta or indkoto,.. of toxicity. 

(i) CutfiFICATION o, HousJ:HOLD W.ur~ ExcLU3tON.-A ll!Sourcr 
rrco~ry facility IW'O~rif~t t'M'l(Y from IM rraau burning of municl· 
pal wliJ IIJ(J.f~ thai/ JIWI bt d«mftl to~ lrroting. tloring, dupos1ng 
of. or otherwi.u mo~ luuGnloau wcuu for CM pu~ of rTgu
loli.on utukr thia tubtllk. if-

(1) •ucla focility-
(A} ~ivn and bunu onlr 

fi) hoUMhold UJO.IU ((rom •ing~. and multiple d~/1-
inga. houU, moult. and oiMr ruuunli.o/ IOUrce6) and 

(ii) solid wcu~ from a>mnw~iol or indu.trial •ourr«'• 
that don not conloin ha.zardou. WIUU itUntifU'd or 
li.tkd t~nckr tlail ~IUJII. and 

(8} don not OC'C!t'pl ~ wcuta Uknli(JM or li.ttrd 
unckr thu t«li.on. and 

(2) tM owMr or opt'roktr of •u.ch focilily lam rslabli.sW con· 
lruciWJI fWIUirYrMnU or oiMr appropriat: noti(aroti.on or in· 
1p«tion J"''CftlutU Co cuau~ tlaot luu.o.NV 1 wo.ta OIT not JY· 

ctiPrd at 01' ~ ill1uch facility. • 

BTANDAJlD8 APPUCA..Bt.a TO GKHDATOU or HAUilDOU8 WABTE 

SIC. 3002. (a) IH Olr.NERAL-Not later than eighteen months ufler 
the dale of the enactment of th&. eec:tion, and an.er notice and op
portunity for public hearingw and after consultation with appropri
ate Federal and Stale agencie.. the Administrator ahall promul~at.e 
regulatione eetabiU.hing auch atandarda •eplicable t.o generatora of 
tuuardoWI wut.e identified or l&.ted under th&. aubtitle, as may be 
n~ry t.o protect human health and the environment. Such 
etandarda shan eetabliah requirementa reepectinr-

(1) recordkeeping practioee that acxurat.ely identify the quon
titiee of auch hazardoua waete generated, the constituents 
thereof which are significant in quantity or in potential harm 
to human health or the environment., and the diapoeilion of 
euch waste; · 

(2) labeling practice. for any container '.· ~ for the storage, 
transP-Ort, or diapoea.l of euch hua.rclow ~Ate tuch 88 will 
identify accurately auch w..U: 

(3) uae of appropriate containen for euch haz.ardoue wMle; 
(4) furni.Jhing of information on the general chemical compo

eition of such tuu.ardoua waete to penona t.ranJportinl. lrea~ 
ing, atoring, or dUpoeing of euch wutea; 

(6) UBe of a manifettl ty.lem and any other reBAOnable mean11 
neceaary t.o UtiJre that all auch haulrdoua wut.e generated is 
deeipat.ed for trulment. tlor&Je. or diapoeal in and arrives ol, 
treatment, tlofale, or dillpoeal facilitie. (other than fA,..ilit i .... 

, th• n.,._...,: .. - ........ L--- .... 
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to title I of the Marine Protection, Raearch, and Sancluutiet~ 
·Act Ui6 Stat. 1052), and 

[16) aubmiHaion or reporta t.o the Adminiatrator (or the Su.U1 
agency in any c:ae in which auch agency earriee out an author· 
iz.ed permit progJ"am punuant t.o thia aubtitle) at auch timea aa 
the Adminiatrator (or the Stat. 81•DCJ if appropriate) deenu 
neceseary, aetting out-

[(A) the quantities of hazardou. wute Identified or 
listed under UU. aubtiUe tha& he hM poeraWd during a 
particular time period; and 

[(8) the diapoeition or all bazardoua ... te reported 
under aubparagraph (A).] 

(6) •ubmiuion of~~ eo IM Adminulral.or (or tlu Stall ~n.cy 
in any cau in wlakla •~Ia ~Jtey ft»I'T'ia out a ~if f""JeTem pur
luant to thu •ubtitW al l«ut 011« ~vny lwo ,_,.._ wit in& out-

(AJ IM quanlilia and natury of~ wcut..r uunti(ud 
or lul«l urukr tAw •ublill~ that lw laG. •Mrat«l durifiB tlu 
yrar; 

(8) IM dupc»itiDn of alllatwJn»u. wu~ JYpOI"''«J untkr tub
porograpla(A}. 

fCJ IM ~ffort. urukrtaun duri"6 tlw year 1o rtduct tlu 
wluffU and tor icily of wruu ~Mral«<; 4lld 

(DJ IM th4~ i11 uolu~M and bci.eily of watU oclua/ly 
achituM durift6 tlw ymr in qunliDn ill tomporUols willa ptYlli· 
ou. )'t'dJ"I. to I~ utmt •ucla infonntJtiDft ;. auoilobk fur .)'KlTI 

prior to ~J'UJC'I~Itl of 1M H~ Gild Solid Wcuu A~nd
nunu of 198.$. 

(6) WAST.: MtNIItltZAnON.-Eff«li~ &pumbu 1. 1985., r~ nwni
f~l mJuirwl by •u6eettioll faXS) •laoll COIIIlJilt a c.r~;ru:otWt. by tht 
~Mrolor lh41-

(1) IM ~~ral.or of t/aJt latwJ~ wr:uu luu a program in 
plac~ to rmllft IM volutM or quantity and loxkily of IUCh 
wosu lo IM dqrw tktnmin.ed by 1M 6fllltlmlol" lo bt fCOMmi· 
co lly prodicobk; and · 

(2) IM propatl«l JMihad of troolrMnl. ·~ or dilpoc.al il 
thai prodicobk JMIIaod tllrrrnll)' auoilabk lo IM ~JUrator 
which minimi.ul IM I"YUnl ond future threat to human 
lualth and I~ ~nuinH&nwnl. 

8TAHDAIUJ8 A.rPLICAaa.& TO TLUC8POutU Or fLUAJlDOU8 WABn 

SEC. 3003. (a) STANDA.aD8.-Not later than eighteen months after 
the date of enactment of thia aecti<on, and af\.er opportunity for 
public hearings, the Adminiatrat.or, a(ter conaultation with the Sec
retary or Transportation and the Stal8, ahall promulgate regula· 
tiona eetabliahing auch atandant.., applicable to tran.aporten of hal· 
ardoua waste identified or liated under th.Ut eubtitle, u may be nee· 
etl88ry t.o protect human health and the enYironmenL Such etand· 
ant.lhall include but need DOt be limited to requirement. reapect· 
ina-
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(3) compliance with the manifeet syatem referred to in eec· 
tion 3002(5); and 

(_.) banaportalion of all .uch hazardoua waate only to the 
hazardOWI waste lt'ulment. .torace. or diapoeal facilities which 
the •hipper deeicnata on the manifeet form to be a facility 
holding a permit iaaued under thU. aubtitle. or purauantto title 
I o( the Marine Protection. Raearch. and S.nctuariee Ad (86 
Stat. 1052). 

(b) CoouiHATIOH W1111 R.SQULAnoHa or SICar:uu or 1'uN&
rollTAT10N.-In cue of any bozardoua wute identified or liated 
under thU. nbtitJe which ia aubject. to the Hazardoue Materials 
Tranaportatioa Act (88 Stat. 2156; 49 U.S.C. 1801 and following), 
the rqulatione promulga&.ed by the Admlniatrator under thia eec· 
lion ahall be c:ooai.tent. with the requirement. of auch Ad and the 
regulationa &hereunder. The Adminilllrator ia authorized to make 
recommendatiooa to the Secretary ol Tranaportation respecting the 
regulationa of .ada ha:rardoua wuc.e under lhe Hazardous Mat.eri· 
ale Tranapo&1ation Act and for addition of materiala to be covered 
byauch Act.. 

(cJ Fua. FaoJI ILu .. taDOUS Wum.-.MJI lakt" lluJn two yn~ra 
o/Ur the dDt. of a«IIMnl of 1M HozanlDu. orad Solid Wad~ 
Anundmm,. ofll&j. and a(kr opporlunily for public hNrilll(. th~ 
Adminillrawr 1AAII promui8ot. rrgulali.DM alobluhinc •tandaiW, 
opplicablc UJ lraruporru. of fuel prod&l«d {1) from ony hazardnw 
wcuk ilknlirw or luted ulllkr wclioft JOOl. or (ZJ from ony ho.zard· 
ou.. waale ida.li(aed or lukd ulllkr ~laoa JOOJ ond any othu ma
urial. aa moy bt II«UMl'7 to prolecl Aumon hftllth and IM ~nvi· 
rontMnl. SucA alonJon:la trUJY U.Ciwk GAY of the requirrm~nt. HI 
fMh in ~ (l) 1/arouala {4) of •u'-«lion (oJ a. IFUJY ~ op
propri61e. 

IJI'AMDAIUJ8 AI'I'UCAaU 10 OWHKU AND OI'UATOU Or HAZARDOUS 
w..n 'I'II&A11iPT, nouo-. AND DI8P08AL I'ACJuna 

SI:IC. 3004. (a) IN GDu..u.-Not later than eishteen montha 
after the elate ol eu.c:tmenL ol thia .aioo,. and all.er opportunity 
for public hearinp and after OOIUA&Jt.atioo with appropriate Federal 
and State acenciea. the Admini.tnator lhall promulgate regulaliona 
mt.ablilhioc Mlda performance .t.aAdanle. applicable to ownera and 
opem&on olfadJWe. for &he treatment. .a.or.ce. or diepoeal or htu· 
ardoua ...a. idcatifled or lieted under thia aubtit.le. aa may be nee· 
..-ry &o prv&ed. human health aD4 &he enYironment. In eatabliah· 
lnc IUCh at.andanla Ule Adminiltnator aball, where appropriate, dia
t.inpieh in lUCia at.andarde betweea requarementa appropriate for 
new fac:illtiea aad for f.ciliU. ia eal.tence on the date or promul
,atioo of ..ada nculat.iona. Such atandarda aball include, but need 
nol be limited to. nquiremente rapecting-

(1) maintaining recorda ol all huanloua wuta identified or 
liftt.ed under thia t.iUe which ia t.rea&.ed, .tored or diapoeed or. aa 
the c:... may be, and &he manner in which auch waale8 were 
tr-eat.ed. ot.ored, or daapoaeci or; . 

12' -liafecton ~porting,_ monitoring, and in11pe-cLion und 

(3) lrealmenl. .torage, or diapoeal of all such waat.. .:eived 
by lhe facility purauant to auch operating methode, techniques, 
and praclicea aa ma7 be aatiafactory to lhe Administrator; 

(_.) t~e l~lion. daign, and conatruction or such ha.z.ardou11 
waate tr•a' :nent. diapoeal. or etorage facilities; 

(5) conl.-ngenq plana for effective action to minimize unan· 
licipaled dam-.re from any treatment. etorage. or diepoeal of 
any auch hazardou.a wute; 

(6) the maintenance of operation of auch facilities and requir· 
ing auch additional qualificationa u to ownenhif• continuity 
of operation, training for penonnel. and financia reaponsibil· 
ity (indudill6 (iMMial nporuibilily for corrwliw action) lUI 

may be neceeeary or desirable; and 
(7) compliance with the requirement. of aection 3005 reepect-

iDJ pennata for treatment. atonge, or diapoeal, 
No pravate entity ahall be precluded by reaaon of criteria eatab
liahed under parapaph (6) from the ownenhip or operation of fa· 
cililiee providing hazardou8 wute treatment. atorage. or diapo6al 
service. where auch entity can provide aaeuranca of financial re
•ponsibilit1 and continuity of operation conaiatent with the degree 
and duration of rielu aeeociated with the treatment. atorage, or dis· 
poeal or 81JC'-:'!3J hazardoua ........ 

(bJ S.ur In~>~• FoaM.tf'IONS. Sur B&D FoiUI.tf'IONS. UND£1f· 
GltOUND MINU AND C..va.-{1) E((«liw on the dak of th~ ~noel· 
~nl of tlu H4UJrQQu. and Solid Wa.k A~Mnd~Mnt. of 1984, th~ 
pluc~~Mnl of ony ~UNU:G~~IoiMriud or buiA liquid hcuordoau wcut~ 
in any MJII do~M formtJtion. .all bftJ foriFUJtion. uiUkrground m1ne, 
or cow ia prohibikd until •~A linu a.-

(AJ llu Adminiatralor hal fkurminal. afkr notia ond oppor
tunity for luorin&a on lhe r«ord in the off«ted ornu, that 
•~h p~~Mnl ia pt'OI«Iiw of hunuan hftllth ond th~ ~nvuvn· 
nunt· 

(Bj IM AdminialraiDr Aaa promul.foted ~rformana and p!r· 
milliRB •14ndon:la for •~A facilitiq uiUkr thia •ubtitk, and; 

(C) o ~mail Aaa been iuued u~Ukr acction JOOSicJ for th~ (a
dli~1 COR«~ 

(ZJ Ef{«tiw on IM dGt. of mlaCI~Mnl of IM Ha.uJrdow and Sol1d 
Wa.k A~Mrad~Mn,. of UU, lhc pklcctMnl of any ho.zardou. wcuu 
ollur lh4n o ~ U.O.k n{~rrwllo in porogroph (1) an a 1alt 
do~ fontUJtion. .all bed formation. UtUUf"KJ"Ound miM, or cove l4 

prohibiled uta til •uch lime aa o ~rmil hcu been iu&Kd unckr ~ lwn 
J(){).S(cJ for the facility cont:em«L 

(JJ No fkkrmit&Oiaoa rrtDik b7 lhe AdminultUior u'Ukr •ubs«twn 
(d), {(). or (g) of IAil MCiion frltOrd.i"!! an.1 luu4rd.ou4 &11041~ to whH·I, 
euch •u'-«tion (dJ. {(). or (g) oppl~a •hall off«l llu proh•b•tiUn 
conloillftl in porogropla (I) or (IJ of thu .a.ube«tion. 

(,IJ NothiRB ·;,. thu auba«tion ehall opply to the DeparltTUnl of 
E~rgy Wa.t~ /.alation Pilol Ptoi«t in N~w Muico. 

(c) LIQUIDS IN UNDnLL!I.-(1) E({«tiue G monllu ofkr th~ dut~ 
of tlac ~nadnunt of lh~ Hcuardoau and Solid Wa.t~ Am~ndnun/11 u( 
{984, tlu plac~rrK~I of bul_, or _nonrontain~rilrd liquid. hazun/ouiJ 
UKUI~ or fr« liquid. contaatUd an hazanlow wast~ (wh~thu or ""' 
-L--"---'· ,..,,_ 1--n ruldldl in any landfall u orohibat'd. Prwr lu 
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of lht ~ wcula n(~I'TWl 1o ill poJU8TOph {I) u prohibiud 
&mini the Adminiftralor ckurmina I~ prohibition of on~ or mo~ 
mdhocb of 14rul dupt»>I of •ucla W~tUk u not nquil'ftl in ordu to 
prot«t human hmlth arulllae ~nui'f)llnwnl for os long os the waste 
nmairu ho.uu-docu. toli"ll into oc:rounl the (adora nfernd to &n 
•ubpa'U8"0Ph (A) llarougla (CJ of •u'-«lion (JXJJ. For the purpous 
of thif poT08fDpla. a mdhod of land dupoeal may not be cktum.nt'd 
to ~ prol«tiw of humon keolth and the ~nuironmenl for a hazard· 
ou. W~tUk ~fnrcd to in porograpla (ZJ (other than a lao.zardow 
wcuk which laM compliftl with tlac prctrcotment ngulatiotU pro
mulgalftl undtr •ubt«tion (mJ), unlat upon application by an inttr· 
aUd ~f'IOn il luu b«n demotUitaud lo the Admini.sttalor, to a 
~11abk dqrcc of ccrlGinly, thai tlac~ will be no migrotion of 
hazardou. C:OtUiiluent. from the dupo«Jl unit or injection zone for 
«U lon&_ u lht W~tUia ~m.oin Jaazordoul. 

{2) The hOZ41'dow IUOfln lo which llat prolaibition unckr paro· 
graph (IJ opplia ~ o.t (ollow.-

lAJ dwin-c:onl4ining ~ wcula numbel'ftl F020, 
FOZ1, FMt. anJ FOU {41 ~fnrcd to in lht propo.«l ruk pub
lulaftl by tlac Adminutrolor U. tlac F«krol Rcl(ifter for April 4. 
1 !JB.JJ, arul 

(BJ tho« ~ wcuta """'brrN FOOl, F'001, FOOJ, FOOt 
tJrul F005 in ~latiotU promulsaud by tM Adminutrotor 
urukr wclion 3001 l-40 CF.R. ZIJ.JI (Julyl, 198JJ), 41 those TYJ:· 
ulatiora. cue in tff«t on July 1, 118J. 

{JJ Durill8 tlac J1!_riod ~nding (or~y-tijJJat monthl a{kr the date of 
the ~noclnwnt of Ho.zarrlocu and Solid Wutc Amertdmertu of /984, 
thu •u'-«lion •laall Mt apply 1o any dupoeol of contaminakd soli 
or ckbri. rnultill8 from a rnpoliM action toA~n unckr uclion 104 or 
106 of tlac Comprclacnu&JC Enuii'OIInwtalol RaponM. Com~MOtwn, 
and Liability Ad of 198iJ or a conutiuc action rYquiiYd undu thu 
•ublitk. 

{{J DIM'OIJAI.IN'IO DrluiN.I.cnoN w~ Sr.cln•D SUIJSIX:TION 
(d) WAST£!; SoLV/lNJ3 AND DIOXII4-/1) Not 14tcr tluJn forly-(i~ 
month. a(kr I~ dou of tJUKtmtnl of t~ Ho.za..OO.u and Solid 
Wa.u Anwndmcnt. of 198.4. I~ Adminulrator •luJil compkte a 
nuuw of 1M dupc»C~l of all ~ wa~ta n(ci'TWl to in para· 
graph (IJ of 1Ube«lio11 (d) ond in JIGIV8'UPh (ZJ of 1uba«tion (~) by 
unckrrround inj«tion i11to d«p i.UCCtion W~CIZ.. 

{1) Within fony-(auc month. a/161M dou oft~ tJUKimcnl of the 
H~ ond Solid Wutc Amtndmtntl of 1984. the Adminulro· 
lor 1Mll molt o dckrmiution rqonlill8 t~ duposal by undu· 
ground irU«Iion into dftp il\i«lion autlu of the hazardou. wcute~ 
n(~rred Ia in .JIGI'U8"0Ph (ZJ of •u'-«lion (dJ and the hazardou. 
wcuta nf~rrcd lo in pai"'lf''pla (ZJ ofeub.«tiort {c). The Adminu· 
lrolor •hall promulllok final ngulotionl prohibitin& the dupoaal of 
•ucla wo.ln into •ucla wtlt. if it moy~YQMJMbly ~ ckunnint'd that 
•uch dupa.ol moynol ~ prol«liuc of Iauman htaltla and the enu•· 
ronment for 01 IoRI a. the wculc ~moiM laazardocu, IG•ing into ac· 
count tM (aciOrl nf'-rn:d lo i11 •ubpaiVQOplu (AJ llarou8h (CJ of 
, ·.-.linn ld~ll Ia oromulftlti,.. •~h nPUL:Jiioru. the Admini.Jtro· 
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(JJ I( ~~ Adminutnalor (aill 10 mou a dttcrmiutiort undu 
ptJI'U#OpJa (ZJ for an1 ~ WOlle n(tnwl lo in pofU&TOph (t) 
of 1ut.ction (dJ or 111 patfi(IOph (t) of •ublection (t} within forty· 
{iw monlhl a/Ur the dou of ~IUICtmcnt of the Ho.zarclou. and Solul 
Wa.tc Amendment. of 1,4. •ucla haztJNo'" WOIU •luJll be proh&b
ikd from dupoeol ilalo any d«p i1U«t~~n W~ClL 

l4J A• UMd in lhu •u'-«tion. t~ term ''d«p if\i«tion ~II" 
nlftJIU G Wtll uMfl (or lk underground itU«IWII of/uuardou. WUIU 
ollatr than a WtlliO whKh ttetion 10UXa) applia. 

(t:) ADDITIONAL LAND DI~I'OUL hOHI.IJ'ION Dn-DIIINATIONS.
(1) Not 14tcr than twcn~four montlu a(kr t~ dou of ttUKtmcnt of 
the H~u• and Solid Wau Amendnwnu of 118.4. the .Adminu· 
traiOr •luJII 1ubmil o «latdult lo Co~~~PU~ (or-

(AJ ~uuwiJ18 all ~ W~tUtn luud (a. of the dau of 
the ena ·-· :nl of the HGUJI"dm... and Solid Wo.tle Amendnunu 
of 1984,' ··""' NCtion JOOI ol~r tluJn tho« UJG~tn wlauh a~ 
nfcrral 1:1 in •ut.«tion {d) or (~J: and 

{BJ lllAill8 action uNkr parol(nJpla (S) of thY 1ub.«lion with 
tup«t lo «Xh •ucla laozardou. wa.Ce. 

(ZJ Tla~ Adminuttalor •hall baM the .clwduk 011 a ranlti"'{ of 
•ucla lukd wo.ta aNUidcrifl8 lh~ir intriMU: luu4rd and t~u 
wlume •ucla that d«ifio,.. rrgordi,., IM lond dupotal of h&gh 
wlumc laazardo'" we~~la with laittla 111Uin.lic /uwJrd •lu:Jll. to tht 
nuuimum aunt JK»>ibk. bt tnolk by the clau forty·fi&JC month. 
after tM dote a( tJUKimtnt of the HamiTWu. and Solid Wcuu 
Amcrulmentl of Jl~. DecuioM ngordi~~~t low uolu111e hazardow 
wa..ta willa loucr inlriiUic laa.u&rd ahall be mode by lM dau •ut.Y· 
1ix monthl a{kr 1ucla dolt of cnoct~MnL 

(JJ The pnpatalion and 1ubmiuio11 oft~ eclacduk un..ckr thu 
1ub.ection 1/uJll not be 1ubjcd 10 tht PapenuorA Rnluclion Act of 
1980. No heorifl8 M the tw:onl •h4ll ~ nquircd (or purpo3n of 
pnporotion or •ubmi.ion of the ecluduk. Th~ ec/&Juk •hall not be 
•ubj«t w judU:ial ~uuw. 

l-4J Tlac eclacduk ulllkr tlau •ul»«tion •hall rft~uiiY that tht Ad· 
minultalor •hall promulplc rrgulatiotU in accordtJncc with poru· 
graph (5) or mou a dctcnninotioll under pafU&TOph {5)-

(A) for al leo.ll OtW-Ihird of all lao.zardou. wcula n(errrd lo 
ill pof'GilrGpla (1) by I~ date forty-(auc m.ortlhl after the datt of 
~noctmtnt of the HGZ41'dow and Solid Wcuu Amend nun ts uf 
1984: 

tBJ for ol kalt , ... ,laird. of all •ucla lukd wcutn by tht dutL· 
(i(ly-(iuc mo11thl a{kr llac ®t~ of ~noctm~nl of auch Amrfld 
menU; and 

(CJ (01' all 1uda lukd we~~ta and for all laazardow wa.~t.·s 
itknti(lftl. umkr 3001 by the datt IUtJ·•ix munth.$ afta thr 
date of ~noclmmt of eucfa AmcndtMnU. 

In the COM of anylaazordoru wo.te lcknti{inl 01' lukd unckr uctwfl 
J()()J a{kr the date of ctUJCITMnl of the Hazardou. and &11&d Wu.,tr 
ATMndmcn,. of 1984, the Administrator •hall tkt,rmiru ui!Jrtl-~e·r 
1uch wa..lc 1Mll be prohibited from oru or ~ m'thath of lu11J 
duJX*Jl in ac:cordan« with paro~:raph {5) within 1ix month.J ll(t.-r 
th~ date of •uch Ukntiracution or "-"t•nJ!. 
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ulutwn:1 proh1h1tlnl: on~ or mo~ m~thods of land dtsposal u( tht> 
hazardo~a unda lutf!d on IUC'h 1ch~ul~ ~xupl for rndhod. of land 
du;P«J$al whirh lht! Adminutrotor <kkrminLI will ~ prolrcllllf! of 
human hralth ond th~ ~nvironmrnt for os long tu thr wcul~ IY· 
main.s hazardow. llllting into account tM facto,.. ~{rt'Tftl to in •ub
parogroph (AJ through (C) of •ubuclion (dKIJ. For IM purpous of 
thu parol(1"0ph, a rnLthod of land dup<»al may rwl ~ <kkrmin'd to 
~ prolf!t:li~ of humatP hMith and IM ~nuironr~tLnl (ttt:t!pl with IY· 
l{'«t to a hazardow wadr which ha. compliM with th.f! p~trral· 
rrKnl rrgulatioru promul~rat«l un.ckr •ul»«tion (m)) unku, upon 
application by an in~rulffl ~rwon. it laa. b«n <kmorutrotnl to th~ 
Ad,unutrotor, to a ~nobk ckgrw of«rtainty, thai IM~ will~ 
no migration of hazardo~a corutit~nb from th~ dupc»al unit or in· 
)«lion zon~ for a. lone a. IM wcuta rrmain hazardow. 

(GKAJ If th~ Adminutrolor fail. (by tit# dau forly-fi~ mont~ 
aftu th~ da~ of ~n.adnwnt of IM ilazardow and Solid Wastr 
A~ndr~~Lnl.t of /984J to promulgo~ rrgul.atioru or mal~ a dd~rmi· 
nation undrr parogroph (5) for any laazardow wosu which u in· 
cludn:l in tM fint OM·Ihird of tM ~Mduk publui&M utukr tht.s 
lubuctioll, 1uc:h hazardow wcuk m.ay k dil~ of in a /ondfi/1 
or•urf~impoundr~tLnlon~if--

(i} 1uchf liacility i:l in compli.allft with tlw ~ui~rrunt. of sub. 
uction (o whkh a~ applirobk lo MW facililia (~lating to 
minimum t«hnological ~uwnwnt.J; and 

(ii} prior to 1uch di.spoMJI. tM gtrwrotor ha. Cf!rti(&M to th~ 
Adminutrotor th.at •~h tft!Mrotor hal inve.tigotm thr avail· 
ability of I~IFMnl t:a~ity and h.aa <k~rmirwd that thr uu of 
•ucla landfill or •arf.au impoundFMnt u IM only practical a . 
krnoli~ to ttwJIJMnt curnntly ouailabk to tlut g~Mrolor. 

Th~ prohibition conlllill'-d in thil lubpanJ8raph •hall continu, to 
apply until IM Adminulmlor promui8ata ~gulotioru or mo.lu a 
cktuminntion unckr parogruph (5) for llut wcuk concrrnm. 

(8) If tlut AdminutrtJtor fail. (by llut dok 55 month.. oft~r tht 
dok of rn.at!ltMnl of IM Hazardou. and Solid Wa.~ Anundnunu 
of 19BIJ to promulgou ~gul.atiou or mou a <kkrmin.ation undu 
paragraph (5} for anJ h.azardow woa~ wla~h il inclaukd in th~ 
(irrt IW()-thirdt of IM ~ehftluk publuMd "'·· ·~,. thu aub.uct•on, 
•~h h.azardou. wo.k InDy k dilpoM(i of ir. mdfill or 1ur{au 
impoundnunlon~if--

(i) •uchfocality il in complio~ with tM rrqui~nunl.6 of 1ub· 
t«lion (o. which orr applicobk to MwJocililia (~l.atinc to 
minimum l«hrwlogical ~ui~wwnt.J; on 

(ii) prior to •uch duP<*JI. IM ~Mrolor laa. c~rti(l.f!d to th~ 
Adminillrolor lh.al •ucla ~Mrolor AM inve.ligot«< llut avail· 
ability of trYOtrrunl capacity and ha. ckkrmirud th.al th~ uu of 
at.U"Ia landfill or •urt~ impoundrrwnt it tM only practical a . 
krnoti~ to tl'ftJIIMnl curftntly auail.abk to tM tft!Mrolor. 

TM prohibitio11 contoiMd in thu tubporrJ8TOpla •h.all continu~ to 
apply until IM Adminiltmtor promu~Bata rrgulatiou or molu o 
tk~rminotwn utukr porolf'Oplt (5} for IM wcuu con«nud. 

(CJ If IM Adminulrotor fait. to pro~t~ut,o~ rqulotiou. or mo.lt 
a fkknninolion .,IUkr p»rugroph (5) for any hazardow WOIIt! rr· 
frll'TJJ ., ;,. ~ph (I) within GG moatlaa 1111'1. ... "'·· ,_, .. -' ----• 
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mo1t of th~ llazardow and Su/,J Wrutt Am~nJm~nl:J of /!IHJ. 11uch 
ha.zardow wosk •hall ~ prohtbittd {rom l.and dupocal. 

fhJ VA~tiANCn hoM LAND Dtsros.u P•oHiarrtON!J.--(1) A prvhi. 
b111on in rrgulalioru utukr •ubs«tton feU (~ (/). or (g) •hall ~ ~r 
frcti~ imm«liatrly upan promulgation. 

(2) T/l,f! Adminillrolor m.a,- fttobluh on ~ff«ti~ dolt difftrrnt 
{rom th~ ~ff«ti~ d.a~ which would oiMrwiu apply undrr •u~. 
lion (dJ, (~). ({), or (g) willa tUJ'«I lo o •P«if~e la.azordow wcut~ 
which u •ub}«l to a prohibition undrr •ube«tion (dJ, (t), ({). or (gJ 
or utukr rrgulotiou un.ckr •ubuction (d). (~). ({J, or (g). Any 1uch 
othtr tf{«ti~ d.att •h.all ~ ~tabluhnl 011 llut La.;. o/tM Nrlirll 
dak on which cuhquo~ ol~mali~ trNIIfWnl. rwow,. or dupmal 
capacity which prot«b human hmlth and th~ enuironmtnl will ~ 
ovoil.abk. Any •uch otMr ~ff«ti~ d.ak •hoi/ in no t~nt ~ lottr 
than 1 JWJ,.. a{ur 1M 'ff«ti~ dak of IM prolaibitioll wh~h would 
oth~rwiM apply un<kr •ul»«tion (d). (d. (/). or (g). 

(:JJ T/l,f! Adminillrolor, a(kr noli« and opporfunity for comm~nt 
and aft~r consulllltion with appropri.a~ Stou ~ncin in all off«l· 
n:l Sllltn, may on a ~by--cou bali. grant on a:~uion of 1~ tf. 
f«ti~ tUJk which would otll.f!rwiM. apply urukr •u'-ction (d), (~J. 
(/J. or (g) or un.ckr parogroph (1) for up to oru ~r, WM~ IM oppli· 
cant ckmoutrata th.at tM~ u a binding conlroctu.al commitm~nt 
to rorutruct or otMrwiu prouuu •u.:la ol~m.aliw ropcuity but dut 
to circunutanc~ beyond t~ control of •uch applicant •uch a/tuna· 
ti~ capacity cannot rwuon.ably k moth ouail.abk by •uch ~ff«liV4! 
Jat~. Suc:h ttktUion •ltoll k ~ruwobk once for no traon than o~ 
additional )"Mr. 

tlJ W/l,f!~~r anoth~r t(f«ti~ dak (11-f!~inofur ~f~rrnl tow a 
"vorioncr'' il ~lllblilhftl-urukr porograph {2). or on tskruion u 
grontn:l utukr paragraph (.1). with tap«t to any hazordow llJ(Ut~. 
durinc thf! ~riocl for wlaicla •~Ia uarU.~ or a:kruion ;., in r{f«t, 
1uch ha.zardow wcuu may ~ dupoud of in a l.andfi/1 or •urfa~ 
impoundTMnt only if IIM!Ia facility;.. ira to~npl~ with tlu fYQUirr· 
TMnb of 1ul»«tion (o). 

(i) PultLICATION or Dn~•MINATIO!!I.--/f tM odminiltrotor tktu· 
min~5 that a rMihod of /.and dupoeol will k prol«tiw of Iauman 
h~a/th and IM ~nuirontMnl, h~ •hall promptly publula in th~ Frd· 
t!ral &gi.t~r noli« of •ucla <kt~rmin.ation. -.~Mr with an upla· 
notion of IM bcuu for •u.:h <kkrmin.ation. 

(jJ SroltAc~ or H.u.uDOVS WAST~ PltoHt81TU) F~toltl LANv Dts· 
I'OS.Al--ln IM ~ of any hazonlow wcuu whkh ;., prohibitrd 
from oM or mo~ JMth«h of lancl duPf*JI .,n.ckr lhil uction (or 
undf!r ~&ulalioru promulgottd by 1/u odminutrolor utukr any pro
uuion o( thil uctiDnJ tM ·~of •ur.la luutud.ou. WtUk u prohib
ikd unltu •ucla 11~ il ~akly for tlut pu~ of tM occumu/a. 
lion of 1uch qu.anlitia of h.azordow lllfU~ cu orw ~to focili· 
talf! pro~r JYCO~ry. TnoiJMnt or Jupt»aL 

(AJ D~FINITION or LAND DI!U'OSAl--For th~ purpoan ofthu .,c. 
tion, th~ ~rm "land dupoeal': wh~n ~ with tUJ'«I to a sp«•{lni 
ho.z.ardow wcuk_ •hall 6# d«FMd to inc/IUk, but not k limitn:l to, 
any p~rrunl of •ucla htuol"do«< wcu~ in o landfill. •urfoc~ im· 
poundr~~Lnl, WOI~ pik,. i!'ti«lion a«/l, /.and IFYOitnlnl r ..... J;,u •·· 1' 
J~ - ,_ A. - -
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(t/J Any J)f'rnllt Ufltlt•r sf'ctwn :J()(}j which is issu~d for a luntl(li/ 
locutt·d wrtlun th~ Stat~ of Alabama 1ha/l rtquirt lh~ iJUtallotwn 
of two or mort liMrs and a lt'OChau colkction 1yst~m abo~ and ~
IWt"t'n such lrn~n~.· 'notwrthstanding any oth~r provision of thu Act. 

f7) In addition to tlu rrquirtrMnt. ul forth 111 thu •ubs«lion, the 
rrgulatioiU rtf~rrrd to in paragraph (I) 1hall1p«i(y cril~ria for the 
acuptab/e location of MW anJ UUiing lrtatnunt dorage, or di.spos· 
al {acilitu• a. MC'USOry to prot«t Iauman Mallia and th~ ~nuiron· 
m~nt. Within /8 months afur tht tnoct~nt of IM Hazardmu and 
Sohd Wa~t~ ArMndm~nu of 198-l, IM Adminutrotor aholl publuh 
gurdanc~ crit~ria ickntifying Ol"f'GI of uul.wrabk hydro~oloey. 

(p} G1tOUHD WA,.U MoHITOaJHO.-TM •lan.tklrch utukr thi.r ~«· 
tlon c-onurning ground wokr monitoring which on applicable lo 
lur(a~..·t impoundmtnu, wo.au pikl. land lrtaiFMnl unita. and land· 
fill. 1hall apply to 1u.ch a facility WMIMr or not-

(/) tlu (ocilily u locottd allow tltt uosotUJI high wotu tubk; 
(21 two lirurt and o kochDk toll«tion lytUm lao~ bt-en in· 

•tolkd at th~ facility; or 
(j) tlu owrur or o~ralor iMp«t. IM lirwr (or liMrs) which 

hcu ~m iiUtaiiM at tht facility. 
Thu 1ubs~tion 1hdll not ~ corPimtd lo aff~t oth~r utmptwrt3 or 
waiutrl from •u.ch •tondanh prouidtd in rtgulotion.s in ~{feet on 
th~ dlltt of ttUJdllWnl of IM HozardoUII and Solid Wmt~ Amend· 
rrunu of 198-1 or M mny bt prouid«< in rruisi.oM lo thos~ rtJ:ula· 
tioru.. to th~ uttnf totPUknl with tlau •u'-«tion. TM Administro· 
tor u aulhoriud on a C'O.U·by-t:au bolu lo nrmpl from ground 
waltr monitoring ~uirt~Mnt. ulllkr thu ~«lion {includinl! •u~c
tron (oJJ any t~J~illftrrd atrudun which IM Adminutmtor fimu 
don not r«~i~ or contain liquid WOIIt (nor WOIIt tonfoinins: fru 
IJquich), is dnigrwd and optraud lo oclud~ liquid from prtciplla· 
twn or oiMr runoff, utilizn multipk koi dtttdion syslrrru witJun 
tlu ouur ID~r of contoinFMnl. and providn for tonlinuinl: Ol'f'r· 
ation and mointrtUJn« of IMu koA ddedion aysttm.a durin~ the 
o~ratin, ~riod, cW.urr, and lht ~riod rrquirrd for ~t-closurt 
monitonng and for whach IM Admanul10tor concludn on th~ bruu 
of 1uch finding• ihot th~rr u o rroM>JUJbk ttrlainly lao.wrdous con· 
llit~UnU will not migrolt ~nd IM outer la~r of contoin~nt 
prior to IM tnd of IM ptriod ~uir«l for ptMt-cW.urr monitoring. 

(q} HAZA«DOUS WAST6 Us6D d F'u6t.-(IJ Not lat~r than two 
~ara afttr tht dou of lht ~noclnwnt of lit~ Hozardou. and Solrd 
Wa~u Anwnd~nll of 198,4, and a(Ur raot~ and opportunity for 
pub/~ h«Jring, tlw Adminutrotor 11uJII promulpte rquiDtioiU u· 
robluhing aw:lt- • 

(A} atandord8 applicabk lo tlw CHPMTI r '.optrotorl of focili· 
lin which prod~~« o fuel-

(i) from any lw..zc.rdDu. III(Ufe ;Jenti~'i«l or luted urukr 
uc:tion 3001, or 

(iiJ from any hcuordoUII wcuu itknti{lftl or liattd urukr 
udwn JOOI of any oth.tr maurial: 

{8) .tondardaup licabk to IM OWIWI'I and OptroiOI"' of faci/i
tin whicl'i bum. or pu,.,.,.a of ~IWI"' f'«<Wty, anr fuel pro-
du~ ld orou · in ... ,...,.""' __ L ""' • - • · 

J~ 

(CJ standunls app/1tabl~ to uny ~rson who dJ.Stnbutn "' 
marl~!$ any {uti which u produc:rd 111 provitkd in 1ubpuru 
groph (A) or any fu~l which olh~rwiu tonlain.a any hazanlo~ 
waatt id~nti{itd or luW under uction 3001 

<U may be! rt«taary lo prokcl Iauman heoltla and tit~ rnuironm~nt. 
Such 1tondonh moy incluth any of lite rtquirtmtnU ul forth '" 
pamgroplu (/) through (1) of sub««tion (a} 01 may ~ opproprwt~. 
Nothing in thil •ul¥«1ion •hall I. conslru«llo aff«l or impair lh~ 
proui.sioTU of uclion JOOUIJXJJ. For purpt~Ca of tla&. •u"-ction. th~ 
t~rm "hazordoUII wot~ luW ulllkr uction 3001" inclucln any com. 
m~~iol product wlaiela u luttd under t«lion 3001 and wh~h. in 
li~u of iu origin.al inklllkd au, il (i) prod~ for uu 01 (or as u 
compo.wnl of) a fuel. (iiJ diltri6uud for 11M 01 a fud, or (iii.) 6urrud 
ld a frul. 

f2XAJ Thu •ubuction, 1ubuction (r). and •ubuclion l•J·•holl not 
apply lo pdrokum rrfirwry wcutn containing oil which art ronutrf. 
~d into prlrokum t'OU at lhr JOFne facility at which IU.Ch wast~s 
wtrt gt.wrol«l. unku IM mulling toAe product would uCffd on~ 
or mort characumtia by which o •ut..llua« would be Uknti(w w 
o hozordou. waak urukr uction JOOJ. 

(8) Tht Adminutrotor moy ~umpt from the rrquirtm~nu of this 
•ul:J,uction. •ubs«tion (r), or 1ubs«tion (a) focilitia wh~h burn dt 
mlnimu quonlilin of lao.zordow wcuu a fwl. as chfiMd by th~ 
Adminulrolor, if the aucukl orr burnr.d at IM aam~ facility ut 
which 1u.ch wcuta ore ~.wrutrd; the wosk u bur~ to r«o~r 
uuful ~.wrgy, cu uknruned by tht Adminillrolor on tit~ basis of 
th~ chsign and operoli~J8 claoracttri.alia of llat facility and tlae htal
ing valru and other elt.arocurittia of IM Wldle; and tlu wcutt 13 

burflffl in o type of deui« dttrnnined by IM Administrator to ~ 
fksigJWd and o~roud ol a dalruction and JYmoool ~ffu:utiCJ •uffi· 
ci~nt •u.ch lh41 protection of Iauman lu!ollla and enuironnwnt u 01· 

IUrtJ. 
tCXiJ A{ltr tht elate of tht tr«J.CI~nt of IM Ha.ZGrdocu and Solid 

Wastt AmtndtMnl.l of 198-1 and until aCondoNh ON promulgaud 
and in tf{«l under ptJTO«raph (2) of tlau auh.«lion. no (uti which 
rontoiiU any hoz4nloWI wcuk may be burned in any ttFMnl liln 
which u locoltd within tlw boundoria of any iru:orporuUd munic•· 
polity with o population grtaur than {iut llunJIYd lhnwand (baud 
on th~ moct rr«nl ttiiiiJII alalittica) unku aucla liln fully campiJu 
with rtgulotioM (cu in t{ft:el 011 IM dale of lht tiUJCitMnl of tM 
Hazardow and Solid Wldll Am~ndmtnt. eJf 198.1) ul'l4kr llae tub
till~ which ore applicable to incirwraton. 

(ii) Any ~rson who l110wingly violotn IM prolaibilion cantai~ 
in ciDuu (i) •hall br d«IIW'd to f.allf! uioloted ~lion 3008(dX1J. 

{r) LAa~UIV0.-(1) Nolhwitla.tondi"8 any otlwr prouulon of low, 
until •u.ch linw ,.. IM Adminutralor J'I"'O'W/gola atondon:U un.<kr 
1ubs«tion (q) •P«i(acolly •u~rc«i•"8 tlau ~uiiY~nt, it •hall ~ 
unlowful for any ~rson who u ~uifftllo {ik o noti(u:allon in M· 

cordonc~ wllh ~roJJ!a (I) or (:IJ of 1«li.on 3010 .to diltribf.ll~ or 
mar}~t any (uti wh~ll "IJT'Olluud r- --- L-- · 



{A • 6ftJr IM (ollouli"8 IIGU~n~nl: "WARNING: THIS 
FU!.u C:ONI'AINS JIAZAROOUS WASTES': ond 

tBJ to lull/a~ ~ ......,,. ftlflloiMd llacnin.. 
&ginnif18 niMty dop o{kr the enoctnteftl of the Hazatdow and 
&lid W01u Amcnclmcnll of 1,64, IMC4 •lou~Mnl •holl ~ locat~d 
in a CG~Upk~ plo« on ewry •~• U.~ or bill of .ale and shall 
ap~r in ctNU~ onJ lqibk lype U. contrut by lypogrophy, 
wyouU. or color willa oliu!r prinl«l matlcr 011 the inuoia or bill of 
.alL 

(1) Unlea the Adminitlrolor ckUnrlina othe1111iM 01 may~ n«· 
euary lo prol«l Iauman lamlth ond IM enui1011~Mnt. tlau •ubs«tion 
•hall not apply lo fwu produad from petroleum nfining waste con
toinina oil if-

(AJ lUCia molcritJlt C11Y #MrOf«l Gild IYinMrkd Olllilt into 
t~ rr{initV ~ . 

{BJ conlcaminonll on rYnaowd; Gild 
{CJ •ucla nruain& wcute coniGinirw oil u conwrlftl alona with 

normal prot:eM •t~,.. i.:alo pdrokum-dcriwd fuel products at 
a focilitl ot which eTUde oil u n/itwd U.to pdrokum producu 
and wlaacla q c~aairw CJI a IIUtllkr SIC nil facility urukr the 
Of{~« of Ma~IMnl orad B~t &andonl }ndustriol Claui· 
{acotion ManuaL 

(J) Unla. the Aclminutrator ckUnrlina otlanww 01 may ~ n«· 
a¥Jry to prol«l laumon lacoltla and IM cnuirommcnl, tlau •ubuc· 
tion •hall 1101 apply lea fwu produud from oily molerioh, rnultinR 
from normal pelrokum n{anina. production ond trauportation 
prod ita_ if (A) C011lomi110nll a~~ ond (BJ •ucla oily malrri
au orr conwrlftl o~ willa nonnol pnxu. lltYOnu into ptlrouum· 
tkri&Jttd fuel producll al o facilil' al wlaicla crutk oil ;., rr(arud into 
ptlrouum producll and which .. c~A.irwt~ 01 o num~r SIC 2!1 1 I 
facility undu IM 0/fu:e of Ma~nwnl ond Budjfet S14ndard Cia.· 
•i{acotion ManuaL 

l•J Rt&COitD•~uiNO.-Nol lola' lluut liP«n monllu a{kr tlu dtlu 
of 1n.oclmcnt of IM H~ ond SOlid Woau Am~ndmenll of 
/98-1. 1~ Adminutrotor•laoll P'CmultJa~ rqulotiolu nquirill8 thot 
any~,..,. ulao;. Rquircd 1o (ik a notiru:ation in aa:ordo~ with 
IUbJKUUilrap/1 {1). (.t). 01' (JJ. of .cliola JOJ(XaJ •laall mainloin 1uch 
l'ft:OI"d. rqonlirw fwl bkndin& dulribt.tioft. or.,. 01 may~ ntc· 
nMJry to prol«l laumo11 lwoltla ond IM cnuironnwnl. 

{I) FlNANCJA£ RaroN3181UTr Pllon~-{1) FinoMial rapon· 
1ibility nquimlhy •ub.tction (a) of llau .clion may ~ ntobluhnl 
in accwd4n« willa tqulolioM promu~l«l by the Adminutrotor 
by an1 one. or on combi110lion. of 1M ollowi~~~r. iMuran«, guaron· 
1«. 1u1Yiy bond. Ltkr of ardit. or quo iru:alion oa a ~el(-i.Murrr. In 
promul8fJiing Rquwmcnll undu u.;. .ction. lhe Adminulrotor u 
oulhori.ud 1o •f'!db policy or other conlracluol umu, condition., 
or tkfrua wlatcla OIW ll«f:AA'7 or on u~~GCUplobk in atabluhing 
auch ~videnu of (UU~~~Ciol rapouibilil1 in orrkr to rff«t&UJtr tht 
purpoca of tlau Act. 

(tJ In an1 COK wMIY IM OUJRC' or operator ;. in ban4ruptry. rror· 
A"-nualwn., M orra,.....,~nt punWJrtl to I~ Frd~rol Banhupto 
( ·,,.1~ ell wlwn (wtlll rnu.otUJ~~ d•lllf'C"CC) )Urud~laon •n any Slut(' 
c ""'I ,., on J Ft'lkrul Cuu rl cutt'IU4 t.r ob44•1Wd ~~ an OWfWr or o~~ 

from tondud for ulaicla aMkrt« of (inoncial re~po111ibi''·., mwt bt 
provid«< umkr tlau ..:lion IMY bt a..rl«l dir«tl1 ,;,.,, tht 
guoranlo: ~: "JiditVIUCA a~itkncc of {iMMial rapo111ibility. In th~ 
rote of any oclion ,.,..._,.,., to llau •ube«tion. 1ucla g&UJrantor aha// 
~ cnlitkd •o inuou all ri&lall ond lk(e...a wla~la would laa&Je b«n 
a&JOilobk to I~ OUIMI' or opnator if ony action la4d b«n brought 
agaiul IM OUIMr 01' opcrolor by I~ claimant and which would 
lao~ b«n o&JOilobk lo IM p41Unlor if an action hod b«n bro~ht 
CJ«<iul 1/ae guarantor by 1/ae OWMr or opera lor. 

(J) TM tol41 liability of an1 guarantor •hall ~ limil«l to I~ ~
grrgau amount wlaicla lhe p41Unlor laoa prouid«l 01 cvUk~ of I•· 
nanciol rapouibiliily lo IM OWMr or operator uwr thu Act. 
Notlaifl8 in llai. •ubeection 1holl ~ coulrwd to limil any ot~r 
Stau or Ft'Ckrol 11Giulol'y, tonlroctual or common low liability of a 
guarantor lo ill owner 01' Opu'Uior includift8. but not limiUd to, ~~ 
liability of 1ucla guaraaiOI' fOI' bod failla ~itlaer in Mgoliali"R or in 
failif18lo Mpliau IM .ellktMnt of an1 cloim. Nollaill(l in thu •ub
MCiion •hall ~ coulnl«< lo dimini4h IM liability of ony ~non 
urukr .-clion 101 or 111 of I~ Compnh~uiw cnuironmenUJI Rt
•poruc, CompetUOiiola and Liability A~l of 1980 or other oppl~abl~ 
law. 

(.j) For lhe purpo.e of llau 1ub.«tiotJ. IM krm ·~ran tor" nuoru 
any peraon.. ot~r llaan 1M OWMr or operator. who prouida ~uuuna 
of finonciol rapouibili.ly for an owner or o~rator uwr thu St>e· 
tioiL 

(u) Co11'11NUINO Racua AT P&ull'JTED FActuna.-statuumJ, 
promulgol«l unckr tlau .clion •hall nquiJY. and a ptrmit iuurd 
a{kr t~ dau of eiiCJCinwnl of tlu Hazarclou.t and Solul Wrut~ 
AtMndtMnu of 1984 by lhe Adminutrotor or a Stou •hall rrqu1rr. 
corruti~ action for oliiYko.a of hazardou.~ wcuu or corulilutnll 
from an, tolid woau ma~trKnl unit at 0 lreolmcnt. lloro~-:~. or 
dupo.ol facility a«lilf8 o ~mail urukr tlai. aubtitk. rrgardku of 
tlu tinw at which wcu~ IUCJI pla«d in aucla unit. Prrmiu t.SSLU'd 
under t«lion JOOS alaoll c:onloin .:lwdula of complio~ for auch 
corrutiw ~lion {w!aic!t L&'ffa. .. ~ . .r~tiw ac.•ion co_n_n_91 ~ C'Q_IJlf!ll'lrtl 
P.~.~ ~~~ o[I_M P!TmiiJ and oauronca of (aMnciDl rr6poru •· 
bili11 for compulift8 1ucla c;orrectiw actioiL 

(u) CoiUllfiC'I"W. Ac.TJON3 BEYOND FACILI'Tr IJoUNDARY.-A• 
promptly 01 pruclicobk ofkr 1/ae dau of liar ~nacltMnl of tlu H(J..l· 
ardou.~ and Solid Wa.u AtMndmcnll of 1984, I~ Adminutrotor 
•luJII amend 1/ae JIGndlud. unlkr lhi. a«lion rrgordi"' cofTt"Ct•vc 
action nquim:l ol focililiG f01' IM lrtatment. llorogr, or dupo .. ,a/, 
of laozan:lou.~ ......,u luted or Ukntif&«< untkr ~«lion J{)()J to rr<JultY 

thai corrr:cliw actioll lite loun beyond I~ facility boundary whrTY 
~'7 to proud lauma11 lwoltla and I~ ~nvironnwnl unlns tla r 
owMr or optrolor of IM focility concenud lkmon.strotn lo tht> .HIt,_, 
faction of t~&e· Admini.tralor thot. cJe.pit~ th~ own~r or op.-rntnr ·, 
bal effor,._ the owMr or o~rolor u.oo:u unabl~ lo obtain thr 11rrn 
lllry prrmiuion to uradn14u •uch action. Such rrKulalwM .~hu II 
UJU ~ff«l imnudiauly upon promui~:Giion. nolwit~tand•nJ: .H'I"flnra 

JOllXbJ. and ahall apply lu-
ll) all [acalitia o~rolill,( umkr prrmau i&~u~tl unda sufo."-.· 
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til all lamlfilh. ,;urfac:t impoundnunt.s, and UKUI~ pilr unll• 
(iradudin~: any new units, rrploc~~,.,. of uuting unil$, or lot· 
~rol upansionJ of ui.$ti~ uniW which rutiiJ!t hazardow 
wast~ oft~r July 26, 1!182. 

P,nJing promulgation of 1uch ~gulalioiU. tht Administrator shall 
wut corrtcliiJ!t action orck,.. for focililia rrftrrwl to in porogroph3 
(I J and ftJ, on o cou-by-cau btuil. couieunt with lht purpo&n of 
thu 1ubs«lion. 

(w) UNDERGROUND TANKS.-Nol /4ur than March I, 1!185, th~ 
Adminutrotor •hall promulgok (itUJI prrmilling 1loradorc:U unda 
thu uction for urukrground la11b that cannot ~ ~nurrd for in· 
lp«tion. Within forty~•ght monlla. o(kr tlu dDu of 1/u ~nact~nt 
of th~ Hozordoru and Solid Wcuu ArMndtMnt. of /984, such 
1tondard. •hall/¥ modi( aM. if tl«aMJTY, to c:owr at a minimum all 
tTquirt~nt. and •llindard. dacrib«l in uclion !loo:J. 

(x) If{/) •olid wcuk from tlu ulroctu,.. l¥tw(Kialion or prouss· 
ing of oru and miMrou, includilll plu»pluJu roci and o~rburrkn 
from tht mining of uronium. (1) fly a.la wcuk. bollom mh WOJill', 

slog W(Uk, orad fl.u gcu ~miuiott c:otttrol wo.k ~rwrokd pnmaraly 
from tht combwtion of cool or otlur fouil fwu, or (3) u~nt ltiln 
dwl W(Uk, u •ubj«l to rrgulation un.ckr tlai. •ublitlt, t~ Adminu· 
lrotor u outhoriud to modify tM requirrnwnla of •ubuctioru (c), 
(d), M. ({).(g), (o), and (u) ancr.ction 3005(j), ;,. tM CON of lond{ilu 
or turfa« impoundtMnt. rrcriving eau:la eolid wo.u, to tait into ac· 
count IM •P«ial cluJrockr-UtU:. of •ucla wcuta. tM proclical diffi· 
cultia ouociolftl with impkrMttlatiola of •wla rrquirr~nl$, and 
lik·•P«;(IC cluJrocmutia. includi~ ""'' nol limikd lo tlu climatto, 
gNiogy, hydrology and •oil clumi.try al IM •iU. eo long m •uch 
modi(~ rtquitY~nla OQIIIY prol«liola of laum411 luallh and th~ 
~nuironrMnL 

PUMm ro• ft&ATMENT, ln'OI.AOR, o• DIBP08AI. OP HAZARDOUS WABTI: 

SEC. 3006. (a) Puw1T R&QUIUMKHTI.-Not later than eightffn 
monthe after the date of the enactmeut of thi.e eection, the Admin· 
ietrator ahaJI promulgate regulation~ requiring each penon owning 
or operating [a] ora uulif18 facility or pl4ttttif18 to cotUti1JCt o Mw 
facility for the treatment, Blorage, Or d.i.epoaal Of hazardous W88le 
identlfied or listed under thU. eubtitle to have a permit iaeued pur· 
•uant to thU. eection. Such regulaliou ahall take effect on the date 
provided in aect.ion 3010 and upon and alter euch daLe the treat
ment •torage or dU.poeal or any •uch hazardoua wut.e and th~ ron· 
•111JCiion of any MID faciUiy for tlw lrtottMnl. ·~ or dispc»al 
of any •au:h laozordo,. W(UU il prohibited except in accordance 
with euch a permiL No prrmil •hall ~ rrquirrd untkr thu uction 
in orrkr to corui11JCI o foci lily if •ucla facility u COIUti1JCkd purwu· 
ant to on opprovol iuaud by tlw Adminielrolor unckr Nelion G(d of 
1/u Toxic Sub.lancu Control Ad for tlw inciMration of polycholor· 
inolftl biplunyu and ony prrwon OCIJraiJ16 oro !rati"8 1au:h o facility 
':,.~!,:_al :,~,IO~~~{k:,~~":.!_~ ~ ~!rv· · !'( ·~~~ foci!ity hm 
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(bt R~ulnt.-&NTI or Pl:JtMIT ArPUCATION.-Each applicutlon fu 
.a permit under UU. ~ion atuall contain auch information ll!l mu 
be required under regulation• promut,wted by the Administrator 
including information reepectirag-

(1) estimatee with re.pect to the compoaitjon, quantitiefl, unt 
concent~aliona of any har.ardOU8 wute identified or IU.~ 
under this 1ublille, or corubinationa of any auch h8Ulrdou 
waate and any other •lid wute, propoeed to bt, diapoeed ol 
treated, traneported, or lltored, and the time, frequency, or ruL 
or which euch wute ia propoeed to be dilpoaed of, treated 
transported, or atored; and 

(2) the aite at which •uch hazardoua wute or the producltl o 
treatment o( IUCh hazardoua wu&e wiJJ be diJpoeed of, treated 
tra.neported to, or etored. 

(c) Pn.auT lseuAHe&.-(1) Upon a determination by the Adminis 
trator (or • State. if applicable), ol' complianat by • facility rOI 
which a permit il applied for under UU. eection with the require 
menta of Uu.e Md.ion and eection 3004, the Adminiatrator (or tht 
State) ahaJI iMue a permit for ttuch fecililiee. In the event permit 
applicanta propoee moduacation of their facilili-. or in the. event 
the Adminiatntor (or the State) determine. that modiracatioru are 
neceeaary to conform to the requiremeat.e under thia Melion and 
eection 3004, the permit ahall 1pecil7 the time allowed to complete 
the modifacationa. 

(2XAXiJ Not 14kr lhan IM dDk four~ afkr lhc ~IUJCinunt of 
I~ HOUJrdoua tutd SoliJ Wcuk Ammdmm,. of 1184, ;n tlu rou of 
Nela oppiU:atiott ulllkr tlai. •ubuctiott for a I¥mtit for a larad du
JKMQI facilitywlaicA U111U •ubmitl«l ~f~ -.eA d4k_ 1~ Admi11u· 
I rotor •hall iuw a /itttJI prrmil JHU'BUIUII lo eucla. applic:otion or 
iu~ o (aMI tkttial of •wla opplico~Ma. 

(ii) Not 14tu llaatt tM dak fiw 1'ftJI'W o{kr 11., ~IUJ.Cim~nt of th~ 
Hazordo,. and Solid Wa.l~ AnwradJMIIIa of 1984, itt IM cau of 
Neh oppiU:atiott for a ptrmit urukr llaie eu"-ctiott for on incinuo· 
tor facility wlakA woe •ubmitkd b#!f~ •wla dak, t~ Adminutro· 
lor .~aau u.~ a (11141 prrmit pU,..UGIII ID lUCia application or wu~ 
a {incJI cknial of •au:A application. 

(BJ Not 14~r lluJ11 1M da~ ~iglal j'NI'I a{kr th~ ~IUJCimtnl vf thr 
Hozordo,. and Solid Wa.u Anw~111a of /9114, in IM ca.st' of 
wu:h oppiU:ation for a prrmil urukr llaie •u'-«tion for ony f(J(:IIIIy 
(oth~r lhatt a facility ~f~rrwl to ;,. eu&JIGI'Gimpla (AJ) which W<ll 

•ubmilkd ~f~ eau:A dDU., 1/u Admini.lralor •laoll iuu~ a [i11al 
~rmit pu,..IMUII 1o eucla applic:olioll or iuw a /iul tknial of •uch 
application. 

(CJ Tla~ tinw prriod. lp«i(~ in thi. ptlrrJ&raph eholl ol:w apply 
in lh~ cou of atty Slok whit/a u odminietni~ on authuriud hal· 
ortU>,. &vcuk ~ urukr a«li011 300&. lnkrint •tat~&~~ undrr tub
uclioll (r) •luJII knniNJk for racA facility ~f~rrwl to ;,. •ubporo
groph fAXiiJ or (B) 011 tlw rrpirntioll of I~ (iw- or ~ight·:yror ~riod 
rr{rrrwl to U. •u~plt (A! or (B), whicMwr ;. annlirnf.l. 
,. __ I - .. .t 



40 

(i} two ,ron oftn' IM dau of tlac m«lrMnt of the Ha.UJrdo.u 
and Solid Wo.tc A~ndmenu of 1114 (in IM ~ of a facility 
nf~rnd to in •ubpo1'061'CIP4 (AXiiJ! or 

tW four JailS o{kr a.Acla dote of CIIIXIIMnl (in tM ~ of a 
fa':ilily nfenrd to ;,. •ubpo1'061'CIP4 (BJJ. 

(JJ Any p6mit under dau ~twn •lwlll be for a fued term. not to 
ocrrd 10 )C!On in IM caM of any land di.potNJI facility. atorog~ fa· 
cility, or inciMRJtor or oiMr ttWJitnenl facility, E«la pumil for o 
land dupc.al fodlity alaoll be nu~&«d {atiC Jldl'l a{kr d4te of is:lu· 
anct or rtU.UG~~« ond 1/aoll bt modi(a«< 01 ra«:aNNY to oaaurr that 
tM facility continua lo mmply willa IM curnnlly applicobk rt· 
quirrtMnt. of tlail ~iolt and Hdiolt 300j. Nothing in thu aut.«· 
lion 1/aoll preclauk tlw Admini.lraW (10111 rtu~wiJl8 and modify· 
ing a ~mail ol IUI1 time during ita knfl. &u~w of any application 
for a pt:rmil nMWGl .Jaoll conaidu improwmenu in tlu alai~ of 
control and meaaun..wnt t«lanolotfY oa well oa chongn in applica· 
bk ngulaliona. &xla permit U.ucd un.d6 tlau a«tion aholl contain 
auch urma and eondilioM 01 tM Adminiltmtor (or tlu State) ckur
mina n«a101"11o protect human lacoltla ond IM ~nuironmenl. 

(d) PnMIT IUYOCAnoM.-Upoo a determination by the Adminia
trat.or (or bJ a State. in lhe c:aee of a State having an authorized 
hazardoua wute program under MCtion 3006) of noncompliance by 
• racillty havinc a permit under thia litJe with the requirement.a or 
thia eection or eedion 3004. lhe Admin&.ualor (or State. in the caae 
or a StaLe haYinl ... authoa·iz.ed hazardoua ... te progTam. under 
eection 3006) ohaU rewoke auch penniL 

(e) INTDIM SrATUa.-ilJ AnJ penon wbo-
[Cl) 01m8 Or operate. A racililJ required to baYe a pennit 

under thia .ctioo which facililJ ia in exa.t.enoe on November 
19, l980.] 

(A) 0111,.,· or OfW'OkJJ o («ilily required lo hovt a prrmit 
undu thu e«tiola wlaicla fadlity-

tiJ..,... ;,. aiakn« on Nowmkr II. 1980, or 
(ii) ;, in aiakn« on tlu ~ff«livt d4u of alotulory or ~s

ulatory elao"'ld utukr th&. Ad llaol ntUkr tlu facility •ub
j«t 1o Ill. nquinment to lwJw o pnmit u~Wkr thu a«tion. 

[(2)] (B) hu complied with lhe requirement. of eection 
3010(a). and 

{(3)] (CJ hM made an application ror • permit under thia 
ted.ion ahall be bated • ha.inc been &.ued auch permit 
until auch time • final admina.t.ratiwe diapoeition or auch ap
plication ia made. unl~ the Adminilltralor or other plaintiff 
prone lba~ finAl adminiat.ntiwe diapoeilion of auch application 
haa not. been made becauee or the failure of the applicant lo 
rumiah information reuonablJ required or requc:et.ed in order 
lo proceea lhe applation. 

Th&. pof0810pla alwJil not applylo ony (odlity which ha. b«n p~vi
outly cknied a ,wrmil uwr tltu ..claon or if authority to oprrot~ 
t~ facility u..UUr lhu ..ction ~ b«n prn~ioualy terminokd. 

(2J In IM ~ of ~h lond dupoeal facilit' which ha.s bnn 
- ' . • _...:_ -•~• .. • .... A.r llt.ia au"-linn ~fort t/u dcJt~ of ~n· 

dau of tlu ttuJdtMnl of 1ucla Anwndnwnta una tlu ur or op-
tTUlor of euch facility-

(A} applia for a final Murmination rqordif16 tlu U.uanct 
of o ~rmil unckr 1ul»cclion (c) for auch facility befo~ tlu datt 
lwrltiC montlal aftn' the d4te of IM ttuJCitMnl of aucla Arrund· 
mtnU; and 

(B) «rtir~a tlaol •ucla facility ia in compliatU:C with all appli· 
cobk groundWGkr mondorif18 a,W (aMn£iol raponaibillty rr· 
quirrnwnl.a. 

(JJ In tlu COM of .xla lond dupc.al facility wlaicla ;. in aiaunct 
on tlu tff«livt dau of •tolulory or rrp/41ory ch4n8a unckr thu 
Ad tlaot rrnder IM facility aubjed 1o the rrquintMnt to MV< a 
prrmil uiUkr tlail Neliolt and wlaicla;, 6J"'nled inUrim alotua undu 
th&$ •ubstction. inluim 11o1.u aholl urmiMU on tM oou t~IV< 
montlal after th~ ®te 011 wh~h llu facility {aral btcoma aub)t'CI lo 
aucla prrmit rrquirrtMnl unka IM owrur or o~IUI.or of 1uch facili
ty-

(A} applia foro (aMI Mkrminalion naordi"8 IM U.uanct 
of a ~rmil wukr •ul»cction {c) for •ucla facility before tlu dau 
lwrlvt montlaa afln' the d4u on wla~la lhe facility {ani b«oma 
aubj«t lo •ucla pmnil ~uirrnunt; and 

(B) ctrti(aa llaol lUCia («ility ;. in complion« with oil appli
co~k ground1110tcr monalorif18 Cl(ld {aMn£iol raponaibilaty rt· 
qua~nKn,._ 

(0 CoAL MaNaNa W.ura AHD Ract.A.MA'nOM Pua~m.-Notwilh
st.anding aubeedion (a) through (e) or thia eedion. any eurlace WdJ 
minin1 and reclamation permit covering anJ c:o.J minins wu~A!t! or 
overburden which baa been i..ued or •pprowed under the Surface 
Minin1 Control and Reclamation Act of 1971 ahall be deemed to be 
a permit· a.ued punuaal lo UU. aection with raped to the treat
ment. lrtorage. or diapclU) of euch waata or overburden. Regul~t· 
tiona promul1ated by lhe Admini.tralor under thia 1ublitle eholl 
not be •pplicable lo ll'eatmen~ .Wrage. or diapoaa.J of coaJ mming 
wut.c:e or overburden which are covered b7 auch a permit. 

(g) RalllAICCH, inVJU.OI>t~•Nr, AND DPioN:rraATION hRMIT3.-{ 1 J 
'J"M Adminiatrulor may;...~ a rotoreh. tkwlopment, and ckmon· 
alrolion ~rmil for Gli:J ~ wwk tMJimtnl facality whu:h 
propoM:a lo uliliu Qll iluaouolivt and exprritMnlollw..ulrdoau ww~ 
IMJimenl l«hno~ or pt'OCCM for which prrmil alond41W for 1uch 
oprriment.al octiuaty laovt not b«n f"'mul.goud utukr thia •uht•lu. 
Any aucla ~rmit alaoll incluck auc4 urma and conditio"" w w1ll 
aaurr proudioA of la&UIWIII ~lth and the cn11ironmenL Such per· 
miu- . 

{A) alaoll pnwidc for IM c:onatn1dion of auch focilitlU. w 
~ry. ond for operation of the facility for not lo~r thun 
oru JNr (unku nrwwtd 01 provickd in pofOIP'Oph {l)J. and 

(8) aluJII prouitk for the naipl and IMJimenl by tlu fae~l.ly 
of only 1~ lypa ond quonlitln of ho.z.arrlo.u wcuu wlll<h I ht 
AdminutTUiol' d«ma n«CNNry for purpt»a of tkurminilll( the 
tf(u:ocy and ~rfomtDn« copabilitin of the l«hnology or pmc· 
eat and the cff«U of auch kchnoloi(Y or proceu on human 
health and tlu ~nuironnunl, ond 

1rJ ala.n.ll in£1utk •uch rruui~nunu 01 tlu Adminutrotor 
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·(inclwiiiiJ:, but not lrmit~J to, tTquir~m~nu ngarding monrlor· 
inJ.:. optrotron, irl$uru11u or bonding, financial nspon.srbllrly, 
c/o,;urf', and rf'm~Jrol action), onJ •uch rf!!X~Uirr~nu as lh~ Ad· 
mrnislrolor dnffU n~~~sso? rrgording lnting anJ provtdtnl: u{ 
in{ormot1on to 1/u Admin,.trolor with tup«l lo IM opuutwn 
of th~ (a~ility. 

Th~ Adminutrotor may apply tlu cril~ri.a ul forth in thu paru· 
graph in ntabluhint thr conditiotU of mch prrmit without upa· 
rotr rstablishrrunt of rtgulotiona impklfUnling •uch cri~ria. 

ttJ For thr purpou of aprdili~ IYV~W and iuuan« of prrmit. 
unckr lhu 8ubsn:tion. thr Adminutrolor may, cotUistrnl with thr 
prol~dion o{ humon h.Mith and IM rnvironrrunl, nwdify or wai~ 
~rm•t opplialtion and prrmil iaauon« ~TquirYnwnt. ut.obli.thro an 
tilL adm•nutrotor'a grrurol prrmil ~YgulaliotU a«pl lhot IMrr may 
~ no modi(u:olion or. woivrr of rqulatiou rYgarding (iruJncial n
spon.aibility (including in.auroru:d or of ~u~ ~tDbluhal untkr 
uction 700~(bX2) rtl(drding public participation. 

(JJ Thr Admini.ltrotor may onkr an imnwdid~ urmiruJiion of all 
optrotiotU at IM facility al any tinw M tkkrmina that lumina· 
twn ;. MCeUOry lo protn:t human ~ltla and tlu rnvirontrUnt. 

t4J Any ~rmit iurud utukr thu •u'-«tion may~ fYMW('J nut 
mort than lhtft lima. &xh •uch IYMWtd •lu:Jil br for a prriod o{ 
not more thon 1 J~Mr. 

(h) WAST6 MtNINIZATION.-Eff«liw &ptrm~r 1, 1985, i-t •hall ~ 
a condition of any ~rmil iuU«l undu llau ~retion for thr t,yal· 
rrunt, .torog,, or Jupocol of hazordmu walt on liar pnmiu• wheiY 
•uch wwtr wcu gtntrotftl thai IM pumill« crrlify, no k:u o(un 
thon annually, tlaal-

(1) I~ grrurol"~ of IM laazardoiU watr laM a program in 
placr to rrduu llu uolu~M or q~U~nlity and toxicity of ruch 
WtUk to th~ d~grff ckurmiMd by IM gen.trolor to br rconomi· 
colly pradicabk; and 

(!) lhr pro~ nuthod of ltWJinwnl, •to~ or dupo:;al is 
thai prodirobk mdhod culftntly auoil4bie to llu ~rurotor 
which minimiza · th' pre#nl and fulurt tlarwl lo human 
hMIIh anJ IM ~n'tlironmrnt. 

(i) INTEitlll STATUS FACILITID R.cavtNO WASTES AFTER JuLY 
26. 1982.-TM •tandorth cont:tmint troun.d waur monitoring, un· 
soluratM zont monitoring, and rorr«liw tU:Iion, which on opplica· 
bk unLkr uclion J(J()~ lo MW landfill.., •urfa« impound~Mnt., land 
lrtatnwnl unib. and wtllk·pik unit. rftlUirwllo ~ ~rmitkd unchr 
•ubuction (c) •hall aZ.O apply lo any landfill, •urfacr impoundnunt, 
land lrtalnwnl unit, or wcu~·pik unit qwJlifyint for liar outhorua· 
tion to o~rok urukr •ub.«tion (e) which ~;vu luuardolu WfUU 
a(kr July 11, 1981. 

(jJ INT61tlat STATVS.SuRrAc• lllroUNDMENTS.-(JJ Ex~pt 01 pro
uUkd in paragraph (1). (JJ, or l.U rtU:Ia •ur(tU:r impoundrrunl in a· 
L.kn« on IM dak of rn«tnwnt of IM Hazar'lWIU and Solid Wadr 
Anwnd~Mnb of 198.j and q&UJii(yi"6 for flu authorization to o~rou 
unlhr •ube«ti.on (~} of ,,.,. S«lion wll not reuiw. •tore. or trrot 
ha.zardoau WfUk a{ltr IM dak four y«~n afkr •ucla dau of ~ruJCt· 
mrnl unlru tucla tur(G~Y irnpoundttWnl i8 an romplian« with th. 
~uirrnwnb of ~lion J004foXIXAJ whkla would oDDlY In •W'h im. 
----~.L ·-· :.1-•-

4J 

(:!) Paragroph (/)of lhu su~lion •hall not uppiy tu a11y sur{ucr 
impoundmrnl which (A) luu at I«UI ~ liMr, for which thur u 11u 
rvidmu that •ucla lwr ;. lmiing: (8) ;. l«otro motY than uflt· 
quartrr milt from an undrrground .aurw of drinA:ing waur; and (CJ 
u in complian« willa ~Mrolly appiU:obk ground wour monitoriiiJ.: 
ryquirtrntntt for f«ilitia with purraiu UlUkr •ub.«lion (c) of thu 
uction. 

(JJ Parogroph (1) of thu •ubuctioll •holt not apply lo any surfan• 
impoundrrunl which (AJ rontaina lrml«l wak wa~r durin~-: th~ 
ucondnry or •u~aunl pluua of an ~iw biological ltWJtmrnl 
facility •uhj«l Ia a prrmit iuaud uruhr ~relion 404 of tlu Cltafl 
Wa~r Act (or whiela lwkt. •uch ttWJkd wruu waur a{Ur trratmrnt 
and prror lo diM:~); (8) u ;,. compliancr willa ~Mrolly oppl•ca
hk ground wour monitoring rftluinnwn,. for f«ilitia with JNr
mit. urukr •u'-«ti.on (c) of thu udiols; and (CXiJ u part a of facili· 
ty in complidn« with a«li.olt 301(6KZJo(tM Ckon Waur Act, or (iiJ 
in lh~ c~ of a fa.cilily for which no rf~"' guicklinr• ~utrf'd 
ufllkr ~relion :t04tbX1J oft~ Clmn Water Ad an in ~ffn:t and no 
prrmit undrr a«li.olt .IO'JiaXIJ of •ucla Act impk~nting uortum 
JOI(bX2J of •ucla Act w bnn iuwd. u~rt of a fodlity in compli· 
on« with a permit ufllkr ~relion 4o.J o •ucla Act., which u achuv· 
ing •ignifacont ckgradati011 of toxic po lutanu and hazardow con· 
.titur11t. contDitt«< in 1M untrroU:d wuu •ltYJOm and which ha.t 
icknti(ud thou wic pollutDnb OM ~ rotUiituuni. in the 
unlmJttd wcuu •lrmm lo tlu oppropriak ptrmilli"' authority. 

(41 TM Adminutrotor (or 1/u St.ou_ in IM c:ou of a Stau w•th an 
outhori.zrd program,t aftn noli« and opportunity for tomrrunt, may 
modify thr requi~nwne. of porogropla (I} for any •urfllff impou11d· 
nunt if tM OUJMr or oprrotor ckma~UiroU. tlaal euch •ur[act am
poundnwnt ;. l«al«<., daigMd and ~rol«l eo At lo auure that 
th~re will br no migratiolt of any ~ catUiilaunt into ground 
wokr or •urfact wakr atony futurr lirrw. Tlar Adminutrotor or thr 
Sta~ •hall ID~ info G«''OUUI l«ooion.al ailui4 al4abluhtd urukr 
~lion JOD.4(oX1J. 

(5) Tlu OWMr of opnulor of ally •urfact impounJm~nl polmtially 
•ubjn:t to poragropla (1) who w muon lo ~lirw thai on tlu lxuu 
of parogropla (1). (JA or (.j) •uch •urfact impoundrnrnl is n.ot rt· 
quired to comply willa 1/a.r rrqui,-,nwnu of partJ«raph til, 1hall 
apply to th.r Adminutmlor (or thr SIDtr, in IM cue of o Stotr with 
on oulhoriud pralfrtJm) notlaur than lwrnly-four m011tlu afttf th~ 
dalr of rn.aclnwnl of IM HazardOtU and Solid Wcuu .Anundmrnu 
of 1984 for a tktnmiiiiJtion of thr opplit:ability of porGfroph (I) (In 
lhr mu of po~pla (f) or (J)) or for a rrwdifu:olion of th~ rrquarf'
~nb of ptJI"'8rapla (l) (ill llu t:au of poragroph (.4)), with rnpn:t to 
•ucla •urfacr impoundnwnl. Such owMr of oprrotor •holl provi.tk, 
with •uch application. ~uilk"" prr1iMnl to •~h d«uion. includ· 

in.f: (AJ on applicatiott for a final ddermination ~carding thr U· 
•uon~ of a prnnil unckr •u~tion (d of llau ~relion for •uch 
facility. if not JW"ioualy•ubmitlftl; 

(B) rvUknt:~t cu ID compliallft uitla all appl;coble flround 
wakr mDnitoriu reouinPnuoafa 1uod •"'- ;_,__ - · 
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(C) all fWUOlaGbly ~rlainabk tvickn« 01 to wlut~r auch 

aur(aa imiX*ndnwnt ;. koAin& and 
(DJ in llac aaM of applicatiOM undn' poto8NJpla (Z) or (JJ., a 

~rti{K:DIWn ~a rqi.utwl prof~ionol ~lll(in«r with ac:ockmic 
traini"' and uptli'Un« in ground wow hydrology lhal-

(i) ulllkr ('OI"CCI((''Ph (ZJ. IM linn- of 1uch aur(au im
poundnwnt aa daieMd. con~truckd. and o~ral«< in cw:
corda"" IIIith applicable rr:qui~~rwnt.. •uch 1ur(ou im
poundment ;. mo~ than ~-qiiGI'Icr mik from on undu
ground eocuu of drinli"' &&IOta' and t~~ u no cuUkn~ 
•uch liner u leoliRK: or 

(ii) unda- pCII"'lJJ'Uph (J), 6oeed Oft aiiCII~il of thou toxic 
pollulolla. arwlluu.onl.ou. CD~Utilucnt. that ~ liuly to ~ 
~nl ill IM unln:olftl UIOI~ 1llmm. auch impound~nl 
.olu{aa 1M condiliolll uf pof'D6'1P.~ (J). 

In lhc ~ of ay IW'(ot:c impoun.d~Mnt Of' wlaicla lhc owner or op
erator faih to apply uNkr thu pot'PUOIJ lllitlaira til« ti~ prouid«l 
by lhil pol'Q8niPia 01' po10810pla (6), lUCia 1ur(a« impoundment 
alulll comply willa J10108"Gph (I) raotwilla.lalldi"' poi'08ruph (f), (JJ, 
or l4J. Within ta«luc 111011tlaa afkr rcuipl of tucla application and 
cuUkncc and 1101 lokr" than llairl~is 1n011lla. afkr 1uch da~ of era· 
odm.tnl. and a[Ur ltOiicc and opporturailylo comm.tnl. the Adminia· 
lrotor (or, ifappropri.Ak. t~ Stou) aho.ll oduiK auela owner or o~r
ator on the applicability of pofVI:"'pla (I) lo 1ucla turfocc impound· 
~Mnl or cu to whcllt.u and lww 1M requinnwnt. of pof'08'Upla (l) 
aholl ~ m.odifl«l and applied to •ucla •urfau impoundm.tnl. 

(6XAJ In ony aue in which o eurfocc impound~Mnl b«oma aub
j«l to pai"QKl''PPa (I) afkr I~ dou of ~lm.tnt of I~ Ha.zardoUI 
and Solid WcY"u Amcndnwnll of 118.1 due to I~ promu~Jlation of 
odditional liali"«- 01' eJuuaclui.tia for the Uknla{aoolion of ha.z· 
ordoua WCMk untkr welton JOOI, t~ pUiod for complw~ in pora· 
graph (IJ elwall ~four :1ft~~"~ a/kr I~ dok of 1uch promu~Jlation. 
the ~riod (or *mont~lratW... urukr ponyrtapla (4J ond for aubmu
eion of ~~~uu~ under pof'UIP'Gph (5) ah411 ~ not later tlaGn twrnly
four monlhl o{kr t~ dok of auch promu~Balion. ond the period for 
th~ Adminulrolor (or if appropriok. ~~ Stok} 10 ad&Jiu auch 
owMra or optrolon urukr po~pla (5J ah411 ~ not lour thon 
lhirly·aix moniM o(kr t~ dok of promul&atiora. 

(8J In an1 aa« in wlaicla a eur(au impoundment ia initially ckur
minnl to ~ culud«l {1'0#'11 th~ rr:quinrMnt. of paragrupla (l) but 
dau to a ~la4nsc i11 c:oradilion (indudi"' the aaaun« of a kalJ no 
lo~r 110lu{aa the prouilio,.. of pafOIP'Dpla (f). (J), or l4J and thc~
{orc b«oma 1ubjed lo pot'081'0ph (1), the ~riod for complwncc in 
porogropla (1) •laoll be I&AJ yrora a/kt' the d4u of diacoVt'J, of euch 
cho~ of condition. 01' in the COK of a 1ur(occ impoun mcnl u· 
cl&l<kd undu ~~pia (J) thr« ~ afkr euch date o( di.cowry. 

(7 XAJ TM Admanulrator eholl •ludy and ~pori lo I~ Congn .. 
on the numbrr, rGRif:C of aiu, con~trudion. li•~lihood of ha.zardoUI 
coruhlul'nU mi«r"olln« into p-ound wokr, and poll'ntwl thrral to 

· humon hl'Oith "nd the ~nvaronnunl of outing eurfo~ impound· 
IYll'nU l'lcludcd by poi'O(Crojh t.1J from the JTquirrrrunta of poro· 
gropJ. t J). Such ~pore aha I odd rca. the n«d. f~ibilily, and ,.,,,. 

. r .. 1..-.~- ..... ~J. ~w ........ ... r{~ imocund~nLillo thl' 

f8J In lla~ c:ou of an1 auti~ 1ur(oa im~undtMnt or • of 
aurfaa impoundnuntl {rom wluda the Admaniatrolor (or Ilk Jlou. 
in the ~ of a 'Stol~ willa cua authoriu:d protfnlm) ~krminea ha.z· 
ardoau co111tilaunu arc liulylo m;,ruu into ground WGUr, lAc Ad· 
minialrolor (or if appropriok. tlae Stok) ia authorizftl lo imp<M,. 
auch rrqui~m.tnU o.a moy ~ n«a~ary to proud hum.on luolth ond 
lht tn&Jironm.tnt, includillf lh~ rft~uintMnta of Ketion J004(o) 
which would opply to •ucla •mpoundm.tnll if they wr~ Mw. 

(CJ In the aa.c of any 1ur(~ impoundm.tnl udaukd by poro· 
gruph (JJ {rom the requircnwnl of porrJKrCJpla (I) wlaicla ia au~· 
quently chunnincd lo w ko.Ai"'. the Adminulrutor (or, if appropri· 
all', the Stole) ehall mJui~ complion« with pof'D8'0pla (1), unl.n. 
the Adminiatrulor (or, if appropl""iDk, lhe Stak) dcurminn that 
•uch complwn.cc ia nol n«aaory to proud lautn4A luollh and the 
tn vironna<nt. 

(8J In tht c."'M of any 1ur(a« impoundm.tnt in wlaich the lin.tn 
and kal ~l«tion .,.~em laow hftn i~&atall«< puraU4nl to tlu n· 
quinm<nll of J'4TD81Upla {/)and in p>d (ailh complion« with k'C· 

lion J004(o) and I~ Adminillrolor'a rqulotionl and pidon.cc docu· 
~nu goVtmif16 lincrt and kol ckt«tion .,.~nu. no liMr or ko4 
ckt«lion .,.km wlaicla u diffe~nl (rom that wlaicla woa eo In· 
llaiW puraLUJnl to po11J61Upla (I) eholl be rrquircd for 1ucla unit try 
the Administrator wla~n U.ui~ tlu (iral ptrmil urukr thia a«tlon 
to aucla facility. Notlaif~~ in tlaaa po~ph th411 pr«l~ I~ Ad· 
minillrolor from rrquin111 i111lollation of a MW liner when the Ad· 
minulrulor h4. ~n lo belicw thol an1 liner i111tolkd pun&UJnt 
to th~ rrquircm.tnt. of tAu tubetction ia ko•il18. 

(9) In I~ COM of any 1ur(oa impou~mnl which hOI b«n u· 
clutkd by pot'0(1'Upla (t) on tM baau of a liMr m«til18 1M ckfin•· 
lion unckr porograpla (JZXAXiiJ. al 1M clo.u~ of •ucla impourW· 
~nt llu Adminulrotor tholl tw~ui~ IM owMr or optrolor of •uch 
impoundtMnt to ~IROCJif or d«ontominok all WCMk raiduea. all 
ronlominokd liMr m.okrial. and contaminokd .oil lo the uUnt 
procticubk. If oil C'Onlominolcd .oil ;. not nnu>wd or d«onlam•· 
nalnl, lh~ owMr or operator of auch impoundm<nl ah.oll ~ f"nlUHTJ 
to comply with oppropri.Gtc pa~t<lo.un rrqui~m<nll, includ,ng but 
not limited lo ground waur monitoriRR and corrrcliw actwn. 

(10) Any incnmcntol c:wt allributobk to the rrquintMniA of th u 
aubcrcction or ~«lion J004loJ•holl not~ cotuUknd by the Admlnl.4· 
lrolor (of the State. in the auc of a Stok with an authorized pm· 
grum u~r Ketwn ~Ot of lhc Ckan Wokr AciJ-

(AJ in atabliahi"' cf{l~nl limitaliotu ond atoruuuU. unda 
Ketion JOI, J04, JOG. JIJT, or 401 of the Ckon Wakr Act bo..,,·d 
on cffl~nl limitotioM pUklina and atondorrh promul;:at.·,J 
ony tim.t l>tfo~ twclVt monlhl oflu the dak of cna.clnunt of 
the HOUJrdotu and Solid Woau AtMndtMnta of I!J8~; or 

(BJ in aloblialai118 any other tf{lucnl limitation~ to corry out 
IM pro11iaion~ of Ketion JOJ, JOl, or ~OZ of the Clean Water Art 
on or lxfon Octo~r I, J!J86. 

(1/XA) If the Adminialrator ollowa o hazardous UJ(Uil' wh1(·h ,., 
prohibikd 1ro -a one or m_o~ ~thod3 of lond di:>po:JOI undt'r •uh.,,... 
lion (d), (l'), ~(g) of e«laon JOO~ (or undtr ITI:ulotloTU promuiJ:ull".l 
by tht Admin~lrotor un<kr_ ·~h •ub.~ctiom) lo ~ plactd in o aur· 
' · ~~ .. -J ___ , 1 ... J.~~1. "' iu~rnl•n•• nur.tuanl to,,.. ·•.m ,,lulu.,) 
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Ji1r sluru~t' or lrt'tlltJJt''"· such lmpoumlmt>nl shu/1 mul th~ ,..,,,,., 
mrnl$ thul art' upplicabl.r lo MW IUrfuet impoundnKnLt urnur I-ff 

twn tOt.WoXIJ. unleu 1uch impoundrrunt mnLt u rrqui~nKnu 4 
poru~:raph (2} or f4}. · " 

(lJJ In th~ cau o/-any ha.zcmlora WO$k whi .h "- prohibitrd from 
o~ or mo~ mdhcxh uf land dupc*JI utukr •ulr.;..--cti.on (dJ, (t>}, or (g) 
of uc-tion .'J{){)-4 (or umhr ngulatioru promulgaud by the Adminu· 
trolor urukr such IUbuclion) tM plo.urMnl or moinktUJn« of such 
ha.zardo01 wcult' in a rurfaff impoundrMnl for tr«Jtrrunt u prohtb
ltni a.t of thr rfftcli~ dot< of 1uch prohibilwn unku th~ ttYOttMnt 
~sidun which a~ ho.zardo.u ca~. cat Cl minimum. rr~ for •ub
uqut>nl man~rrunl within arw ymr of fh.r rnlry of the wcuu into 
lhr surfau impoundnunl. 

( 12XAJ For IM pu~ of JXUfiKI"'Pia f2XAJ of lhil aubuction. th~ 
urm "lin~r" m.f'QJU- . 

(i} a lirur da•grud. corutrveud. irutalkd, and o~rakd to 
prr~nt ha.zardow wculr from pauiJ18 into IM lirur at any tirru 
duri"'l th.e acti~ lifr of thr facility; or 

(iiJ a lirur clni.gMd. coutrudftl.. itUtollftl, and optrotffl to 
prr~nt hazardow wcuk from migrating beyond IM lirur to ad· 
jaunt •u"-urfacr wil. ground wokr, or turfoa wokr at any 
tinu during lhr actiw /if~ of IM («ility. 

fD) For tht purpc»n of thu •u6udion. IM krm "or.grruivr bio
logicaltrMtrrunl facility" nvoru a .,_um of aurfaff impoundtMnts 
in which th.e initial impoundtrKnl of IM a«ondory lrtalnunt ~g· 
~Mnl of th.e («ility utili.zn inknM m«honicol Mrolion to enhana 
bi.okJBical «tiuity lo ckgrotk wcute wakr pollutant. and 

(iJ IM hydroulie ~~nlwn linN in •uclt initial impoundmrnl 
u no lon~r than 5 do,.. untkriiDI'JIIlJI o~roling C!OIIllitioru. on 
on annual a~~ OO.u; 

(ii} lht hydroulic tYkntion linw in tucla initi41 impoundmrnt 
u no lo~r lhon thirty del,. urukr nomuJI o~roling condi· 
li.oru. on on atanuol owrogr OO.Q: Provjtkd. TluJt th~ Jlucl~,'t! in 
•uch impoundrrunl don not coutiluk a laozordo~U wa.~tr cu 
td~nlifi«l by th.e ulrodion prot:«lu~ laricily charocurntic 1n 
tff«l on IM dok of ~tUJCtrMnl of IM Hamrdoau and &ltd 
Wcut~ AtrKndm~nu of 1984; or 

(iii) 1uch tyskm utiliz~ octiuakd tlud~ trrolnunl in tht 
first portion of a«ondary lrwJinwnt. 

tCJ For lht purpot~n of tltisl •ulll«lion. llat ltnn "undrrground 
IOUI'Ct or drinlting wal~r" hCJ.f IM 101M mtoning 01 prouitkd in rt'J:· 
ulati.otU umkr th~ Sofr Drinlti"' Wokr Ad (Iii It XIV of lh.e Public 
Hralth Srruicr AdJ. 

(13) Th~ Adminutrotor may modify lht rrquirrmtnu of paro· 
graph (/)in lht cou of o •urfon impoundmtnl for whid th~ ownrr 
or optrolor, prior to ()cto~r l, 1984. ltOJ tnttrrd into, and u in cum· 
plianet with, a corutnt ordtr, d«rrr, or agrwrMnl with lht Admin· 
i.slrotor or a Sta~ with an oulhori.ud progrom mandating corr«· 
~~~ action with rrsptcl to 1uclt 1ur(~ impoundrMnl lhal providr• 
a drgrn of prol«lion of humDn hralllt and lht ~n11ironJMnl which 
., ol o minimum equivoltnl to that provUkd by pcarogropla (1}. 
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Ati'TltO.IU~O l'fATW HAIAIOOUI Wt..n'11 P'IOC.AW~ 

St:c ~006. Cal fkDUAL Gutot.:UN~.-Not later thun ~i.:htl't'n 
months afler th~ date of enactment of thU. Act, the Adminlislrulor, 
after consultation with State authoritiea, ehall pro.nulgate guide
linea to assist Stal.ee ia the development of Stale tuu.ardoua waste 
progTams. 

(b) AUTHORIZATION or SrAn PaooRAMII.-Any State which seeks 
to adminl&ler and enforce a hauardoua wute p~am punuant to 
this eublitle may develop and, after notice and opportunity for 
public hearing, eubmit to the Adminiltrator on application, in such 
form aa he ehall require, for authorization of euch program. Within 
ninety daya following eubmi•ion of •n application under th&a euD
aection, the Adminiatrator 1hall iuue a notice u to whether or not 
he expecta euch program to be authorized, and within ninety day• 
following euch notice (and after opportunity for public hearing) he 
shall pubiU.h hia lindinc- u to whetlwr or not the conditione l&aled 
in it.ema (I), (2), and (3) below have bef!n meL Such St.ete U. author· 
iz.ed to carry out 1uch program in lieu of the Federal program 
under this subtitle in nch State and to ieeue and enforce permit.e 
(or the Btorage, treatment. or diaposaJ Of hazarcJoua WUle (and IO 
tnfotU ~rmiu d.«m«l kJ lacaw b«n iuuftl urukr ~lion 30/t(dXJ)) 
unle&a, within ninety daye following eubmW.ion of tho application 
the Administrator notifiee euch Stale that euch program may not 
be authorized and, within ninety daye following 1uch notice and 
after opportunity for public hearing, he find. that (l) auch Slate 
program ia not equivalent to the Federal procram under thia sub
title, ~2) euch progTam ia not cons&a~nt With the Fecbral or State 
progr-ame applicable ln other Sta~. or (3) 1uch pf"'C1'1lm doee not 
provide adequate enforcement of compliance with the requin~menta 
of this subtitle. In cautluwizint o Stak program. 1/w Adminulrotor 
may ba.u hit finding. 011 IM F«krol provam in t(f«t OM JNr 
prior to aubmwwn of a Slake applU:ution or in eff«l on January 
26, 1983. whichturr;, lakr. 

(c) INTt:RIU AUTHOIUZATfON.-(1) Any State which haa in e•bt· 
ence a hazardoua waste program pursuant to State law before the 
dale ninel,Y day• after the date or promulgation of regulations 
under &ect1ona 3002, 3003, 3004, and 3005, may eubmit to the Ad
ministrator evidence of 1uch existing program and may request a 
temporary authorization to carry out such program under th&a sub
title. The Administrator &hall, if the evidence eubmitted ehowa the 
existing State program to be eubet.antially equivalent to the Feder· 
al progTam under lhia tubtiUe, grant ftn interim authoriz.ation to 
the State to carry out auch program in lieu of the Federal progTam 
pursuant to thia aubtitle for a [twenty-four month period begin
ning on the dale eix montha af\er the date of promulgation or regu
lationa und~r eeetiona 3002 through 3005.] l¥ri«l ~ndill6 no lour 
tho11 January .11, 1981. 

(2) The Adminiltrolor tholl, by ruk. ntabluh ca dcate for tla~ npi· 
roti.on of i11urim authori.zotiOII urukr thu tubuction. 

(!) p,,.J;ng inurim or fiMI caulhorizalioll of a Slcat~ l"!''rvm for 
any Slak whidt rT(I«U IM ~ndmtrr.b -lUI· &-. ... - • • 
__ J n •· • ••• -



in tlu 11iniltratWia of th~ m:ui~Y~M~~IJ ond prohibition~ which 
taAe ~({«I purauont 1o •ucla Anundmentl. 

(.4) ln ~ auc of o Stau ~rmil Pf'O«TTnl for any Stak which ;., 
authori~ ulllkr 1Mbe«ti011 (b) or gfUkr thil •uhtkdwn. until •uch 
pf'Ot(rUm ;., tuMiffkd 1o nfl«t tlu omend~Mnu mcuk by tlu Hcu
ardow and Solid Wcuk- Anundnwnu of 1984 and auch program 
anundnunta ~iw inkrim or (in.al authorizotion. the Adminutro
wr •hall how the authority in •uch Sl.ak' to iu~ or deny pumiu 
or th~ porlU... of ~rmiu a{{«ud hy the rrquinnunu and prohi
bitiotU alabliiW by tlu Hazar®cMI ond Solid Wcuk- Anundnunu 
of 1984. 'J"M Adminillrator •luJII coonlirualc wilh Stain the prou
d uta (or iauif18 auch ~rmitl. 

(d) £Jrner or SrAn haMIT.-AnJ action taken by a State under 
a huardoua wute program authorit.ed under lhaa eection ehall 
have the eame fon:e and effect u action taken by the Adminietra
tor under thia IUbtitle. 

(e) WmtDilAWA&. or Auncoaau:noN.-Wherever the Administra
tor determina after public hearinc that a State ia not adminaater
ing and enfordnc a program euthorbecl under thia eection in ac
cordance with requirement. or thie .ction, he ahall 80 notify the 
State, and if appropriate correctiwe action ia not taken within a 
reaaonable time, not to eaceed ninetJ da,.. the Administrator ahall 
withdraw authorization of auch Pf'OCI'8m and nt.ablieh a Federal 
program punnaant to thia aubtille. Tbe Adminietrator ehall nol 
withdraw authorization of any auch P!"Y"'m unleee he ahall fiJ"Bl 
have notifaed the State, and made publac, in writing, the reatKma 
for 1\UCh withdrawal. 

{() A VAILUIUTI' M IHnlllMATrON.-No S141e ~m mGY ~ au
thoriud hy 1/u Adminillrulor undn- lhil 11«lion unk:u-

{1) •ucla JWOtlRim prouidd fot' ~public GIJOilobility of infor· 
mGiion obl4iricd by llu S14u rqordi"8 facilitin and •ita for 
llw lrcolnunt. ·~ and diapo«~l oflwwudoau UJ(UU; and 

ttJaucla infonnGiiota ia a110ilobk to the public in •ubelanlwlly 
tlw .anw manner and to liar IOIIW ~ aa would ~ 1/w COM if 
the Adminiatralol' wa. ~ oul aM proviaio,.. of thu •ubtitk 
in •uch Stole. 

W ANPDM6N13 MAD& •r 1184 Acr.--{1) Any nquirrmcnl or pro
hi/iition whi&la ;. 'N'plU:obk :::,:!:.l:,.ncnalion. lrutUporlolion. lrrol· 
~Mnt. ·~ or dupotGl of ,_.le and which ia impoud 
under tlail •ubtitlc purauonl to IM omendnwnll rruuk by tlw Hcu· 
ardoUI Gild Solid Woale Amcndnwnta of 1984 •hall lak effect in 
toeh S141e laoui"'l CIA interim or fin.ally outhoriud State prw:ram 
on IM 101M dole oa •~Ia nquimtw"' IIlia c/f«l in otlur States. 
1M Adminialralor •hall corry oul•ucla nquinmcnl dinctly in Meh 
aucla Stole unlca IM SIGu JKOtiiUm ia fin.ally aulhorizftl (or u 
K"Jnkd interim aulhonzAtwn cu JWOUidcd in poragroph (1)) with re
•prc« to •uch 'CqUiiYmcnl&. 

(!I Any SIGle which., ~{on llu dole of IM enoctmcnl of llw Hcu
tudoau and Solid Wcutc Anundmcnu of 1184 hcu an uuling hcu
ordoau wa.lc program which lao. b«n 6"lnlftl int~rim or (uwl au· 
thornalion undn- tlai.a t«tion trUJy •ubmil to the Adminillrator ~vi
tUn« thai •ucla uuting procrum mnlaiu {Ot' luu b«n anutukd to 
indu.UJ anY nouirrm~nt which ;., •ubsl4ntiolly cquii)CIUnl lo a re· 

- - .... 

thorizatiota lo corry oul llual rrqui~nunt ullikr lhil 1ubt Th~ 
Adminialrator •lull I. if 1M cuuu"" •ubmillcd 1howa lht L. ... te rt· 
quinmcnl lo be •ub.lonlio/ly ftlUiiJOknl lo tla~ MJuinnunt re{urrd 
to in poragaph {JJ. grant on interim authorization to the Stau lo 
corry oul aucla nquinmcnl in l~u of di,-,cl adminiltralion in IM 
Stak by 1/u Adminialrator of •uch fWluintMnL 

• (h) SrAn hOOLtM:t m• Uuo Ou .. -ln 1/w aa.c of UMd o1l 
which ia not luted or Uknti(l«l under thia •ubtitk cu o luu.ardow 
wcule but which ;., rrgulokd urukr .ection JOU. the ~rouiaioru of 
thu MCtion ngardill8 SIGk- Jl"fJtlnJnu •hall apply an tht •anu 
manner and lo the 101M alcnl cu •uch prouiaiona apply lo hcuard· 
o.u &utUk identi(ud or lilted ulllkr thia •ubtitk. 

IHUIICT'IOHa 

. S~ ~·(a) Aa:.:. EHnw.-For purpoeee of dev~loping or~ 
aaalang an the development of an7 RgUiateon or enfon:ang the proVJ· 
eione of thU. title any penon who generata. atore.. treata, tran&
porta, diepoeee of or baa handled hazardoue waata ehall, upon re
quest of any officer, employee, or ~preeentative or the Environ
mental Prot«tion Agency, duly deeignated by lhe Administrator, 
or upon requeel of an7 duiJ dee;,nated officer. employee. or repre
eent.ative of a State havinc an aulhoriud ha.zardoua waete pro
gram. fumiah infonnetion relating to euch waata and and permit 
auch pe.-.on at all reuonable timee to have aooeee to, and to copy 
all recorda relating to auch wuta. For the r.urpoeea of developing 
or aaeiating in the development of any regu ation or enforcing the 
proviaion.a of thia title. auch officera, employeea. or repreeentativee 
are auLhori.zed-

(1) enter at reuonable limn any eetabliahment or other 
place where hazardoua wut.ee are, or have been, generated, 
atored, treal.ed, or diapoeed of, or Lraneported from; 

(2) to in•ped and obtain aamplee from any penon of any 
•uch waat.ea and umplee of any containera or labeling for auch 
twaala. 

Each auch inapection ahall be commenced and completed with rea· 
eonable promptneea. If the officer, employee, or ~preaentative ob
taina any aampln. prior to leaving the premiaee, he ahall give Ul 
the owner, operator, or acent in charge a receipt. deecribing the 
~~&mple obtained and if requeel.ed a portion of each auch aamplc 
equal in volume or weight to the portion retained. If any analyH1a 
ia made of auch aampln. a copy of the rault. of auch analyaie ah1111 
be furnaahed fromplly to the owner, operator, or agent in chauKc. 

(b) AVAII,..Biu-Y TO Puauc.-(1) Any recorda, report., or informn· 
lion (indudi ~ r«<nU. nporta. or in(ofTIUJiion obtained by Tl'Jm·· 
~nlatiua of · Ze Enuironmcntal Ptol«tion AgenqJ obtained from 
any penon under thia aection ((including recorda. repo.u, or infur· 
malion obtained by rcpracntalivee of the Environmental Prolt-c· 
lion Agency)] ahall be available to the public, except that upo11 n 
1howing aatiefaclory to the Adminialnator Cor the State, aa the cww 
may be) by any penon lhat recorda, rt~po.u. or inlonnolion, or pnr· 
Licular part thereof, to which Lhe Administrotor (or the State. ,,H 
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the CUSt.' muy bd or uny officer, employee, or reprettenlutive thereof 
hllB uccetMt under this Yot.-ction if made public, would divulge infor· 
motion entitled to proledion under eection 1905 of title IU of the 
United Stn\.e8 Code, auch information or particular portion thereof 
shall be considered confidential in accordance with the purpottee of 
that eeclion, except that such record, report. document, or informo· 
lion may be diecloeed to other offioera, employees, or authorized 
repreeentativee of the United Statee concerned with carrying out 
thlR Act, or when relevant in any proceeding uo 'er this AcL 

(2) Any pereon not subject to the provieio· ( eection 1905 of 
title lU of the United Statee Code who know· tga., and willfully dj. 
vulgee or discloeee any information entiUed to protection under 
thU. eubeection ehaJI, upon conviction, be eubject to a fine of not 
more than $5,000 or to impri.aDJDeat not to exceed one year, or 
both. 

(3) In aubmitting data under thia Ad., a peraon required to pro-
vide euch data may-

(A) designate the data which 1uch penon believM ie entitled 
to protedion under thiB eubeec:tion, and 

(B) submit such deeignated data ~eparat.ely from other dola 
submitted under this Act. 

A designation under thi.a paragraph lhall be made in WTiting llild 
in such manner u the Administrator may preecribe. 

(·0 Notwithstanding any limitation contained in thiB ecction or 
any other provision of law, all information reported to, or other· 
wiBe obtained by, the Administrator (or any repraentative of the 
Administrator) under Uue Act ehall be made available upon writ· 
ten request of any duly authorir.ed committee of the Congrct~~~, to 
euch committee. 

(c) hD61lAL FACIUTY INS,.6C'I'IONS.--.&ginniftll ttWI~ montlu 
afur t~ dou of r~~«tmml of I~ HG.UJrdoru and Solid Wru~ 
AnundrMnt. of 198..1. tM Adminutrulor tluJII, or in I~ cau of a 
Shlt~ willa an autlwriud ~ &&JOale program tlut Sta~ may, 
urukrcau on an annual btuu a tlaorou81a itup«liDn of rocla focility 
for llut treoi~Mnl, Ito~. or dupt:JMl of laozamru WMU which is 
owned or o~ruud by a Ft'Ckrui•MY to ~n(oru it rompliann with 
thu •ubtitu and tM rqulotion~ promulgokd IMrruruhr. TM 
r«<rdt of •au:h in~~tiDru tlusll be ovailobk to IM public tu pro
uitkd in tub.«tion (b). 

(d) STAT~.Or~uTm FACIUTID-~ Adminutrotor eholl annu· 
ally underiGu a tMr'Dugh irupcdiDn of ~wry facility for I~ trral· 
FMnt, •~onJ~re, or dupotal of lt.o.ztudoua &&JOaU which u o~mtm by a 
Scau or local govrrnnwnl for wlaicla a ~nnil u ryquirwl utuhr ~«· 
tio11 3005 of lhu Iitle. TM ~ of tau:la itupeclion tlusll ~ aooil· 
obu 1o tlut public 01 prouitkd ill 1ube«tion (b). 

(d J/ANDAf'Oar INM>u:TtoNs.-(1) Tla.t Adminittrolor (or IM Stau 
i11 IM cou of a Scau Aouift8 011 autlaorifedla.ozarrkMu wcuu pro
f'"O'" urukr thit •ubtiiW •hDll rontrMMr'a Protf"G'" Co thoroughly 
'"'~'«' ~wry facility for tlut lrmlnwlll. t~Drogr. or ditpoMJI of haz. 
ordoau WOI~ (or which a ~rmil u requirrd urukr arcliD11 J/)(Jj no 
kd ofkn than ~wry two ~ cu lo it. tomplio"" willa thu au~ 
titk (and IM rrplation1 promulgated utackr thu eublilk). Such in· 
·-':.--- -.L.-11 ------- --· •-· -· - -

51 

of 1!1114. Thr Adminislrolur 1hall. oft~r noliu ~nd opporlutlily fur 
publ1c comm~nl, promuiJ:ot~ rrgulatioru go~rning thr minimum 
frrqumcy and manMr of •ucla irup«lioru. including thr monnrr 1 n 
wh1ch rff'Ords of •au:la UuJ>«IioTU •hall N maintoiiU'd and lht 
manntr in which rrf'OI'b of tucla iiUJJ«Iiou •luJII ~ filM. Thr Ad· 
m~nislralor moy dittinguitla ~IW«tt cltusa and rokgorin of focil
tin com~Mn.sumlr witla tlut n.u poud by ftlela clou or rotrgory. 

(2) Not lot~r titan •ix month. a{l~r llat dt:Jtt of ~noctm~ttl vf tht 
Hazordo~~& orad Solid Woeu Arntnd~Mntl of 198..$, lht Administra
tor shall submit to tlat CongrtU a rrport 011 tht potrntiol for itUpt'C· 

tion.s of hcuardocu &~~~CUlt lrrotnwnl, 11ora~ or duposal fociltin by 
non~~rnrntnkJI itUP«I«w a. u •uppkrntlll lo Uup«tioru ronducl· 
tel by of{actra. tmpw:yftt. or Trf'"t-nl41illd of IM EIIIJironmrnta/ 
Prot«lion A~ncy or Slota lu11mag autlaorizttd lu:utJnlou. woelr pro
granu or optraling tutdtr a coo~rotiw G6'ft'llltlll willa till Admin
ulralor. Sau:la rrporl •luJll ~ prrpdrrd i11 roopnatio11 willa thr 
Stalt .. iruuml'l« co,.pon;a o{(trif18 tnuii'OIIWWnl41 impairrMnl in· 
turoract, irukptruknl COinponin prouidi"'I itup«liDit atrvittl, and 
oth~r •au:h group. oe appropri.ou. Such rrporl .Mil conl4in t'f'COm· 
FMtukJtio,.. on prouuiolu and rrrquirrnw11u for a P'O#II"fJm of ~riook 
iMJJ«Iiotu to •uppltmcnl gDWmmtlllol U..pectiolu. 

J'UU.U. lltNPO.CEMKHT 

S.:c. 3008. (a) CouruANa Oaoru.-[(1) Ez~pt ae provided in 
parogToph (2), whenever on the baaie Ol an1 information the Ad· 
ministrator det.erminea that any pe.-.on ia m violation of any re
quirement of thia eubtiUe, the Adminiatrator may iMue an order 
requiring compliance immediately or within a epecine<l time period 
or the Adminaatrator may commence a civil action in the United 
Stat.ea district court in the diatrict in which the violation occurred 
for appropriate relief, includinc a tempora'7 or permanent injunc· 
lion.] (I) E:n:~pl 01 prooilkd in porogropla (1}, WMnttJtr on thr 
botit of any informotiola IM Adminutrotor lkttnnin.n that any 
ptrson hoe uiolottd or u ill uiolotion of 011y rrquirtmtlll of tlut aub
titlt, tht Adminittrulor may iuut a11 orckr ountin.g a ciuil ptnolty 
for any poet or CUiftlll uiolotiote. rrquirin.g conaplia"" imrntdiauly 
or within a •p«i(J«l linw period. or both, or tlat Adminutrolor may 
romJMn« a tiuil adion i11 IM Unittd Stoia dutrid court in thr 
dittrict in wlaicla tlat uiolotiott O«utTPd for approprilltt rrlit(. in· 
eluding a kmporary or pemuJMttl i~Uu~actiola. 

(2) In the cue of a violation of any requirement of this eubtitle 
where euch violation ocxcun in a State which ia authorized to 
carry out • hazardou wute· program under ~ 3006, the Ad· 
minaatrator 1hall give notice to the State in which auch violation 
has occurred thirty day. prior to iMuinc ao order or commencing a 
civil action under th• eection. 

[(3) If such violator faile to take c:orrectiYe action withir, the 
time epecified in the order, he •hall be liable for a civil penelty of 
not more than $25,000 for each day ur conUnued noncompliance 
and the Adminiatrator mar.w.pend ~r rnoke any oermit i_ .. _. •~ 
lh• vnl.t ..... t-L-•L -- '-
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or o Sktu untkr th;. •ubtitk onJ •luJll 11iJU with rrcuonabk ap«i· 
{~eity flu nalute of~~ uiolatiolt.. Any ~Ndity ~ in tht orckr 
1hall raol a£ftd 115.()()(} JXr day ofiWIK'Ompluua~ for toCh uiolation 
of o IY'quirrnwtal o/lhu •ublith. In ~U~JeUifl8 auch a ~nalty, IM 
Adminutllltor aluJiliGAt into O«<UIII lht atriou.sncn of I~ uiola
lum and ony ,ood faith t{{OIU to comply with app/icabk rft~uin· 
mtnu. 

(b) Pun~ HuiUHo.-Any order U.utd undu thia ~lion ahall 
become final unl.,._ no later than thirty daya after lhe order or 
penona named &herein requeet a public bearing. Upon auch requeal 
the Adminiatrator aball promptly conduct a public hearing. In con· 
nection with anJ proceeding under thia lledion lhe Administrator 
may U.ue eubpenaa for- the attendance and tatirnony of witnessee 
and the production or relevant. pepe" boob. and documenla, and 
ma~ promulgate rule. for diecovery procedures. 

(c) RI:QuaUMums or CoMPUAHat Oaoau.-Any order iaeued 
un er thia ec:ction may include a .wapenaion or revocation of a 
pennil ieeued under Lhia .ubtille. and ahall staLe with reaeonable 
apn:ifici1 Lhct nature or the violation and apecify a Lime for compli· 
an~ an ....,_ a penally, if any. which the Adminaalrator deLer· 
minaJ ia reuonabla taking into ac:counllhe aerioueneue of the vio
lation and any pod (aaith efforta lo comply with &.he applicable re-
quirementa.] · 

(c) V•ounoN or Cowru.~Nc• D.Dau.-lf a uiowtor {aiZ. to tole 
correcti._ odiola wilhin lhe timt IJW:d(ud in a comp/U.nu order, 
tM AdmiiiUtruw ""'Y oue~~ a ci11il ~nalty of IWI nwn than 
l%5,000 for alth dGy of continutd JUH~CGmpliolace with t~ orckr and 
t~ Adminialralor moy 1ua~rul or mole any JXrmit wutd to t~ 
violau,r (whdher U.ual by the AdmU.ul1t1lor or tht Statd 

(d) CIJ..-aHAa. PaHAa.na.-Any pe.-.on who-
(1) knowiniiJtnmaporta or couaa to lw: lran~porkd any haz· 

ardoue wute ..sentified or lWted under thia aublitle to a facility 
which doa not have a permit under [aection 3005 (or 3006 in 
cue of a State procnm),] llau •ublitk or punuanl to t.ille I of 
the Marine Protection. Reaearch. and Senduariee Act (H6 Stat. 
1062). 

(2) Jmoowi,l, treat.. ...... or diapoea~ or any hazardoue 
w..te ideatified or la.ted wader thia •ubLiLle [either]-

(A) without [havina obtained] a permit under [eection 
3006 (or 3006 in the c:aee of a State pragnun)] thu •ubtitk 
or punuanL to title 1 or the Marino Protection, Reeean:h, 
and Sanc:t.uaria Ad. (86 Sta&. 1052); or 

[(8) in knowing violaUon of any material condition or 
requirement of such permit;] 

(8) in lnwwing uiololiora of any mauruJI condition or n
quirtrrWral of 1uch ~rmil; or 

(CJ in Anowi"'l uiololion of any mauriol c-ondition or n
quirr~nl of any opplicablc interim atatw nKUiotioru or 
alondotda; 

((3) knowingly makte any (alee material ataUmenl or repre-
• •'-- :_ -~ ............... tinn laiw!l. rnanifeel, record, report, 

((~) kn~ngly eenerata, atorea. treat.. tran.aportr ~ispooea 
o(, or ot.herwiae handla any hazardoua waste (wht r such 
activity took place before or Lakea place aller lhe dat.e of lhe 
enactment. of thia paracraph) and who knowingly destroys, 
alten. or conceat. any record required to be maintained under 
regulationa promulgal.ed by the Adminiat.rator under lhi.a sub
title, 

ahall, upon conviction. be eubject to a fine or not more than $25,000 
($50,000 in the cue of a violation of paragraph (I) or (2)) for each 
day of violation. or to lmpriaonmenl not t.o exceed one year (two 
yean in &.he cue o( a Yiolat.ion or paragraph (I) or (2)), or both. If 
lhe conviction ia for a YiolaLion commiU.ed after a firal conviction 
of auch penon under thia paragraph. puni.ahmenl•hall be by a tine 
o( nol more. than $50,000 per day or violation, or by impriaonmenl 
for not. more than lwo yean. or by both.] 

(J) Anowilll(ly omill mourial information or nuaAa any {a4< 
mokrial tloumtnl or rr~ntotion in any application. fa~~ 
Tnllnifat, rrcord. rrporl. ~mail, or ol~r documtnl fikd.. ma1n· 
laiMtJ. or UMd for pu~ of complia"" with regulatioru pro
muii(Oiftl by 1/u Admanillrotor (or by o Stou in tlu COM of an 
authoriz«d Stou JHTIKrGm) und<r thil aubtitlt; 

f-4J Anowi"GIJ grntrula, aton.. trn~u. lron~port., di..pc»o o(. 
apon. or athtrwi.e luJndln an1 hcuordout woate for any uud 
oil nol Uhnti(ud or lilkd oa o hoza'rdo.u wcuu untkr thu lub
tilk}' (whtthtr 1uch activity tool/Jo« btf~ or taka pla<'t 
afkr IM dau of IM tnodmtnt o thil f!JragTUphJ and who 
Aoowingly ck.tro,e. alkn. conc:NZ.. or foaZ. to file any rrrord. 
application. manifal. rrporl. or olhtr document nquirrd to bt 
TrUJantaintd or fikd for pu~ of complion« with rrgulatwru 
promuiGOI«l by lht Adminutrotor (Qr by o Stou in lht ca.se of 
on authoriud Slok pl"'OifnJm) und<r #hia aubtitk; 

(5) Anowillllly lron~port, without iJ tnlln&/nt, or catua to bt 
lronaporkd wilhoul o monifat, any hOUJrdoau woak {or any 
Ul«l oil not Uknti(ltd or liakd aa o luuordoua UIOik under th~ 
aubtitk)' rrqu~ l1f ·~lationa yromulgolftl u#Ukr thu •ub
titlc (or by a Stok 111 ~ COH of a Stau PT"OfiiUm authonud 
umkr 'hia •ublitld 1o be accompani«< by o TrUJnifat; 

tholl, upon 'c nuicti.on, lw: •ubJ"«t to a {int of not mort than SSO.{)()() 
for each do)' of uiolotion. or impriaonmtnt not lo uCftd two )'l'o,., 
({ivc ~ in t~ coac of a uiolotion of pa#TJ81Uph (J) or (2JJ, or both. 
1{ tht ronuiction u for a uiololion commitkd a{kr a fint conuictwt• 
of 1uch ~non ulltkr lhu pof'D81Uph, I~ ma..a:imum pun~hm..,ll 
under tht rapectiiJit JKU'OilrUph •hall bt doubkd with nspt:"Ct to 
both fint and imprilon~nl; or . . 

(6) Anowiflllly apot"U a hozordow waau Uknti.{W or lute-d 
untkr t.&;, aubtitk (A) without tlu ronunt of the rr-a'""•A' 
country or, (BJ wlktrr llktn at.Su on international O((rr'cm~111 U.· 
twnn 1/u UniUd Stain and lh< gowrnnunt of th~ rn:c'"'"•A' 
country atabluhilll( noli«, uport, and cn(orc::ement proaclaon 
for the tron~portation. lrmtnunt, tiOf"'/:t, and dispostll u( huL 

...... 
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unluu.~ ll•tJ.S/t•s, '" u munn~r which u no: an confurmonre with 
such U/:f"l't'mt'nl(.]; or • 

• (7) ltnuwi111-:ly •torrs, lrrau, transporu, or COUM'S to be Irons· 
J.Htrled, dLSpo.ses o{. or othrrwiu handlr~ any~ oJI not adt'tl/1· 

(tc.·d or listrd a.t IICuardou. wcuu unchr subtitk C u{ I~ Solul 
Wa.str Dasposul Act- · 

fA) in ltnowing violation of any matrrial condation or rr· 
quirrtMnt of a ~rmil un.ckr thu subtitlr c,- or 

(8) in lt110wing violation of any maurial condition or f"l'· 
quirrrMnl of any applil:obk rrguliJtio,.. or 1tandards undu 
this Att; 

[lc) HNOWING ENDANGUNENT.-Any person who knowingly 
tron!lporut, treata, atores or dispoee. or any hazardoua wnste idenlt
fied or listed under this aubtille-

[(I )(A) in violation of par..-.ph (l) or (2) of aubsection (d) of 
this Bt..'Ction, or 1... 

[(8) having applied for a permit un• .!r. ·ection 3005 or 3006, 
o.nd knowingly either- · 

[(l) hae foiled to include in hia application material in
formation required under ftl\ll&tioM promuJguk-d by the 
Administrator, or 

[(ii) fails to comply with the applicable interim atntua 
regulatiQNI and 1tandarda promulgated pu111uant to this 
aubtille, 

who knows at that time that he thereby placee another person in 
imminent danger or death or eerioUI bodily injury, and 

[(2)(A) if his conduct in the circumstances manifet~La an un· 
jUBtified and inexcll88ble disregard for human life, or 

[(8) if his conduct in the circumatancee manifests un ex-
treme indifference for human life, 

ehull, upon conviction, be eubject to a fine' or not more than 
$l50,000 or imprisonment for not more than 2 yeare, or both, 
except that any pereon who violates 1ubeectiol') (e)(2)(8) shoJI, upon 
conviction, be eubject to a fine of not more th&.fl $250,000 or impris
onment for not more than 5 yearw, or both. A defendant thot i11 on 
organization ehall, upon conviction o( violating thil eubeection, be 
eubject to a fine or not more than $1,000,000.] 

(r) KNOWINO ENDANGUliiENT.-Any ~rcon who Aflowing/y lron.s· 
porl.l, trroU. lloru, di.spou:t o(. or uporl.l any ltazordow woslr 
ickntifam or lutrd urukr thu 1ubtitk {or uud oil not idrntifi~d or 
listrd a. a laazardou. wcuu undtr .lhu tubtitkl' in violatiorr of 
parogroph (/). (1), (JJ. (1), (5), /[or]/' (G), for (1)}' of tubs« lion (d) of 
thil ~«:lion who inowt of tluJt time tlust ~ tMrrby pla.u.t anothrr 
~rson in 1mmiMnt danctr of tkoth or urioUI- bodily inJury. shall, 
upon convidion, br IUbjrd to a (In~ of not morr than 1250,()()() or 
imprisontMnl for·not mor¥' tluJn (ifl«n ~rt.· or both. A d~frrrdant 
thot ;.. 011 organizotum thai/, upon t:OIIViction of violating thu •ub
uction, br •ubjttt to o firw of not IIIOfY than S/,000,000. 

(0 SractAL Ruus.-For the pu.-poee. of 1ubeection (e}--
(1) A penon'• etat.e of mind ill knowinc with raped to-

• P I. ~- •~. S..prrfund 
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(A) hi.a conduct. if he iJI aware of lhe nature of htH con· 
duct; 

(8' an exUlting circumtttance, if he ill aware or bt:I1~VL"ti 
that the circurnatance eJ.isUI; or 

(C) a result or his conduct. if he ia aware or believ~ thut 
his conduct ia eubatantiaJiy certain to caWie danger o( 
death or eerioua bodily injury. 

(2) In determinintc whethP.r • defendant who i.e a natural 
penon knew that h11 conduct placed another peraon in immi· 
nent danger of death or 1erious bodily injury-

(A) the pel"80n il reapon~~ible only for actual awareness 
or actual belief that he po&~~e•d; and 

(0) knowledge ~-wd by a penon other than th~ de
fendant but not y the defeoda.ot. hil:uttJr may not be at
tributed to the defendant; 

ProuUkd, That in proving the defendant'• poHite88ion of 
actual knowledge, circurnetantial evidence may be u.ed, includ
ing evidence that the defendant took affirmative atepe to ahield 
him&elf from relevant infom1ation. 

(3) It is an affirmative defeMe lo a proeecution that the con
duct charged wu consented to by the pel"80n endangered and 
that the danger aad conduct c:har&ed were reuonably (oreeeea
ble hazards or-

(A) an occupation, a buaineae, or a rrofeation; or · 
(0) medicaJ treatment or medica or ~ientilic experi

mentation conducted by profe.ionally approved methods 
and auch other penon had been madtt aware o( the risks 
involved prior to giving conAenL 

The defendant may eetablieh an affirmative def~nae under 
th ia •ubeection by a preponderance or the evidtmce. 

(4) All general defenaee, affirmatJve defenaee, and bare to 
proeecution that may apply with nepect. to other FederaJ 
criminal offeneee may apply under •ut.dion (e) and ahaJI be· 
determined by the CIOW"U o( the United State. BCCOrding to the 
principle. of oom.mon law u they may be intA!rpreted in the 
light or reuon and ezperienc.e. Conc.epa. o( juatilication and 
excuee applicable under thil leCtioa may be developed in the 
light o( reaaon and e:~perienoe. 

(5) The term "organizatioo" mean~ a le2aJ entity, other than 
a government. etllabliahed or orwanized ror any purpoae. and 
auch term include. a corporation. company, 8880Ciat10n, firm, 
partnerwhip, joint 1tock company, foundation, inetitulion, tnlat, 
eociety, umon, or any other a.ociation cf penon~~. 

(6) The term ••~erioua bodily ir\jury" mu.na-
(A) bodily ~ury which invol,. a aubetantiaJ ri.Bit of 

death; 
(8) uncoruJCiouaneaa; 
(C) extreme phyaical pa.in; 
(D) prot.nacted and obvioua dilfagurement; or 
(E) protracted ''* or impairment or the function of a 

bodily member, orcan, or mentaJ faculty. 
(g) CtVIL PafALTY.-AnY INU•on whn ..,;.,1-•- ---· 
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day o. ~t~ch violation ahall, for purpoeee of thia aubeection, corwti· 
lute a acperate Yiolation. NotlsirJ6 U. llau litk (or in any rrplGiion 
adoptnl u~Ukr 1/au litkJ •luJil be CD~Uttwd lo prolaibit any Stou 
from requiri"8 llaGt IM Stau ~ pnllflid«cclllilla o copy of mcla moni· 
fed UMd in COilll«lion willa ~ III'INic wh~la &. KrMrokd 
within thai State or lron.porkd lo o lrcolnwnt. ·~· or dispc»al 
facility witlaU. lluJt Stale. 

{h) INT~a111 SrAfV3 CoaUlC'In'lr ACTION Oab•u.-(J) WhcMvrr 
on I~ boai. of 011y information IM Admi.U.Irotor del~rminn that 
IMrr u or AM 6ca o n~ of~ IDIIIk into 1/u cnuiron· 
rrwnt (rona a facility O&tllaorizftllo o.pmak urukr a«lion JOOS(~) of 
lh&. 1ublitlc, llac AdmU.ittrolor may UIUC 011 onkr nquiring COTT«· 

tiw o.ctio11 or aucla olla.r rapoiiM...,....,. tU lac d«nu M«UllTJ to 
prol«l AuiJICIII lwoltla or tlac ciiUiiOIIm.tlll or tlac Adminulrolor may 
comrrw"" o ciuil odioll in IM Ullil«l Stoia d&.lricl court in lh~ 
diltricl ;,. wlaicla 1M ftteility u l«al«< for oppropriou nl~{, includ· 
ifl8 Q kmporory or pcrr'154MIII il\iUMiion. 

{f) A11y ot'rkr illucd undu thu aub.«liola moy i11dude a •wpcn· 
•ion or I"C'UUCCiiofl of outlaorizotioll lo operate ulllkr a«lion JOOS{t) 
of thia aublide, .JuaJl tt.Gtc willa muo~UJbk ep«i(acity tlac Mlun of 
I~ nquiral COI'ft!Ciiw odio11 or oiMr rapotaae mftUurr, and 1holl 
lp«ify o tiiM f• aNnplionce. If any ptn'NII 110nacd in 011 orrhr foil. 
lo comply willa tla. order, tlac Admiaiatrotor ln4Y aaaaa. and •uch 
pc,-.on 1/aoll be liabk t.o IM U11ikd Slota for, a ciuil penalty in an 
amount nDl to CUftd l%5,()()() for coda d4y of 110ncomplianu with 
·~ orckr. 

umDn10N 0. ft'Aft AUTHOarn' 

&c. 3009. UpoD the eft'cdiwe daa. ol RfUlationa under thia aub
title no State or politicaiRbdm.ion ma)' ampoee any requirement. 
&c. .trinpot thaa tho. aulhorized under thia oubtit.le reepecting 
the eamo maUer .. aowcrned by ouch rqulationa. e.ac:ept that if ap
plication ol~lation with raped to any matter under this eut.
titJo ia pc.t or enjoined by tho action of any court. no SLate or 
political 8U iwiaion ahall be prohibited from acting with rapect Lo 
the ume Mpecl olwch matter until .uch time aa euch regulation 
lalu:a effec:t. Nothinc in thie title aball be conatrued Lo prohibit any 
State or politic:al wbdivieion thonol (rom impoeing any require
menta. lncludinc thoee for oite oelection, which are more elringent 
lhan thc.o impoeed b)' ncb n:plationa. 

Ul .. -nRDATI 

SIC. 3010. (a) PuuMJHAaY NcmncAnoH.-Not later than ninety 
daya after promulsation of rqulationa under eection 3001 identify· 
ing by ita charad.cn.tic:a o( la.tina any oubetance ae hazardous 
wute .ubject &o thia aubtit.le. any penon pneratins or transport· 
ing euch eubetanc:o or owning or operalins a facility (or treatment, 
et.oraae, 01' d&.PQMl oleuch eub.taiWlal ehall file with the Admini&
\ut.or (Of' wilh St.al.c.ll ha.rinc au&.hcwU.ed ha.l.ardoua wute ~rmel 
prOI(Tama un.dcr ..cOol• ~)a aoUf.cation alalintt the localiOn Dnd 
........ ,.& d«.cn~JUuR ol .uch .ct.4w•ly and the Kkntified or h•Ud hu~-

monlhl o[Ur the dGu of a«ltMnt of I~ HGUJrdow " • &lld 
Wa.u .AnuMnu11e. ofli1.4-

(1J IM owMt' or opttalot' of any fo.ci}ily wlaida produca o f~l 
(AJ from o11y laomttlow ...,k uunli(&ftl or lukd utukr uctwn 
JOOI. (B) (rona aucla la.oz.ordou. wcuk identifud or l&.tftl unde-r 
a«lio11 J(J()J OM any other nuJkriol, (CJ from UMd oil. or (VJ 
{rona UMd oil OM o11y otlacr 1114kriol.: 

(1J tla~ owner or operator of any f~ilily (olla~r llu:Jn o •ingu· 
or ltA»{omilJ railkncd wlaicla bum~ (or pu~ of ~Mrgy rr· 
cowry any fuel produeftl 01 JNOUickJ ill pGI'Ol{ITJpla (J) or any 
f~l which otJauwiM COIII.oilll UMCi oil or any latu~Jrdocu WG4U 
id~nti(a«l or lukd undu a«tion JOOJ; oM 

(JJ any penon wluJ diatributa or·nuJruu any f~l which u 
produad·tu prouidal in pGI'dtf'Uf:!r~J or any f~/wlaicla other· 
wiu amtoi111 ultd oil or Dny rdou. wcwu Uknti(ud or 
lukd utukr a«tio11 JOOJ 

ah4ll {ik willa llac Admiautrotor (olld with tlac S14u ;,. IM ccuc of 
o Stale willa o11 outlaori.ud luuludocu wcwu protfFUm} a noti(Katwn 
atolin.g IM loeotion OM •Mrol dacription:J IM fo.cilily, logdhtr 
willa a dncriplio11 of tM wntifud or lilt hoz4rdocu wa.lt in· 
oolutd and. i11 1M aa. of ca fo.cality nferrrd lo in pollJ8'Uph ( JJ or 
(2), a dac:riplion of llac pnxluction or energy ncowry oclluity cor· 
rUd oul ol I~ {o.calily OM •au:la oiMr infOITIUJiion 01 IM .Adm&nu· 
lrotor d«1111 IIC'CGIGI'Y· For PUf'IJO'HI of llac pl"«ftlin.g eenunct, tht 
urm "luuardDcu wcuu luted ulldu acctu"' JOOI" olao induda any 
rommerriol cMmkol pnxlau:t wla~h u luud urukr a«tion JOOJ and 
wh~h. in l~u ofita Ol'i.finol iautukd UN. ia (iJ producrd for"" a. 
{or CJI Q component o{J Q l~J. (ii) dutribuud forUM CJI Q {~l. or (Ill) 

bunud a. o f~L Nol•(~a~tion •hnll not be requirrd under th~ 
HCOnd eenkiL.~ oflhi. 111'-clion in IM cxa.e of {~ilitia (•ucla a& 

rnifknliol l,oil-:,..) wlwre IM Adminulrot.or ckt~rmi~~D that 1uch 
noli{u:alion,•""~".ol IICCaaGI:J ill onkr for IM Adminillrolor to obtaan 
•uf(~e~nl in{ nnolion tap«lin.g curnnl pRJCiica of {ocilitin w•ng 
lawordow waal~ for CMr:P rrc:ovcry. Notlaityt in tla&. •ubMctwn 
•hall be corulnud t.o off~cl or impoir I~ r.rouiliora. of scctum 
JOOJ(bXJJ. Nolhill8 ill tlau eube«lion aholl affect ngulotory deter· 
mitudion~ utukr a«tion JOJ.4. 

In reviains any regulation under eection 3001 identifying addi
tional characteriatic:a of hazardoua waat.e or listins any additionul 
substance ae haz.ardOU8 waate tubject lo lhia subt&Ue, the Adminell· 
lralor may require any pentOn referred Lo in the [precedinK llot!n· 
t.ence] pi'OC'ftdilllf prouuwra. Lo file with the Administrator (or wet h 
Stalea having authoriud hazardous wfLSl.e pennit ~rogTame under 
eection 3006) lhe nolifac:ation deecribed in lhe [preceding r;<'ll· 

t.ence] proa«<.in.g prouuione. Nol more lhan one ouch not•ficulu111 
shall be required tD be filed with reaped. lo the same substance. No 
identified or listed hazardoue waste eubject lo this aubtitlc mu y t>e 
transported, treated, stDred, or dispoeed of unleae notificalion hulj 
been given • .:quired under this aubeeCtion. 

(b) Ern:cr. :It: DATE or RwuunoN.-The regulations under 1 hu1 
subtitle rasrecting requir-ementa opplicoble Lo the gencrulron, 
lronsportalion, tr-ealmenl, et.orage, or diflpoNtl of hu.z.ardou11 wa"t•• 
(Including Rquirementa rettpecling permits for such lrc~ulmt·n t, 

•· •~ • •• .. I- _l"f'_.~. ~- .1... .... A~•- .. ~. mnnlhA ,.fl~·r 
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the dute of promuiJ!tllion thereof (or eix monthe after the dole or 
revision in the ctute of ony regulation which is revi.&ed after the 
date required for promulgation thereoO. At th~ linu a rr~:ulatian i. 
promulgat~d. th~ Adminulrotor may prouKk for a thort~r puwd 
prior to tlu ~fftdiw dak, or 011 imnwdiak tff cliw dolt for: 

(/)a rri(Uiotion with whicla tlu Admi · vlor find. th~ rrgu· 
lattd community dou Ml Mftl 1ix rnon.. ~COrM into compli-
anc~; 

(2) a rrgulation whkla tWporuh to an tl urgtn.cy ritual ion; or 
(3) otlur good cou.e found and publi.Md with tlu rrgulation. 

AtlTHOIUZAnON OF A8818TA.NCIE 1'(' 8TATI8 

Sl:c. :JOII. Ia) AUTlfORJZATION.-There i.8 authoriud t.o be appro
priot.ed $25,000,000 for each or the fl8Ca) yean 19'78 and 1979, 
$20,000,000 for faecal year 1980, $35,000,000 (or fa.acal yeor 1981, 
[and $40,000,000 for raacaJ year 1982] $..40,000,000 for tlu (ucal 
JNr 1982, $55,000,()()() for tlu (ua~l IN' 1985, IGO.OOO,OOO for th~ 
fiscal ~or 1986, 1&0,000,000 for IM fucal )WJr 1987, and 
SGO.{)(}(),fXJO for tlu fuca/ JIM'" 1988 to be used to make granlM t.o the 
Stoles for purpoeee of eMisting the States in the development and 
implementation or authorized State hazardolfl waste progTUmB. 

(b) AUDCAnoN.-Amounta authorU.ed tr . appropriated under 
eub8ection (a) ehall be allocated among ll . .... 1t.ee on the bll8i8 of 
regulatioM promulgated by the Adminiatrator, aJl.er consult.otion 
with the State., which take into aooount. the extent to which haz
ardous waat.e i.l generated, l.nlru~ported, treated, etored, and diB· 
poeed of within euch State. the e•tent or eKpo&Ure or human beingll 
and the environment within auch State to auch State t.o euch 
wute, and euch other factol'8 u the Adminiatrator deeme oppropri· 
ate. 

(c) Acr1vma INCLUDm.-State hazardous waate programs for 
which gTant. may be made under aut.ection (a) may include (but 
ahall not be limited to) planning (or huardoua waate treatment, 
1t.orage and di.lpoeal facilitie., and the development and execution 
or prognunJ to protect health and the environment from inactive 
racili~ which may contain huanlolll waste. 

HA.URDOUI WAITS 1m IHV&HTOU 

SEC. 3012. (a) Sun 1Nv1Uf10n Paooll.Ud.-Each State shall, 88 

expeditiously aa practicable, undertake a continuing program t.o 
compile, publish, and aubmit to the Adminiatrator an inventory de
~eribing the location o( each lite within auch State at which hat· 
ardoU8 wute 1uui at any time beea llored or upoeed of. Such in· 
ventory ahall conta.in-

(1) a deeeription or the location or the ait.N at wh.ich any 
auch atorage or diapoul hu taken place before the date on 
which permit. are requirecl UDder -=t.ioo 3006 for auch etorege 
or cliapoaal; 

(2) auch Wonnation relatlnc to the amount, nature, and lo•· 
lcity or the hazardoue wute at each 1uch 1it.e u may be practi· 
cable to obtain and DUlY ben~- tn A..t • ..-~ ... u •• ·-•--• 
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c:H the name and addrese, or corporate headquarter& of, Lhe 
owner or each euch lite, determined u or the cL.te of pretmra· 
lion o( the inventory; 

(4) an identification or the typea or technique. of W88le treat
ment or dU.poeal which have been U5ed Itt each aile; and 

(5) information concerning the CUI"I"P.nt etatus of the eit.e, in· 
eluding information reepecting whether or not luuardoue WIUlle 

ia currently beinc treated or diapoaed or at auch aile (and ir 
not, the date on which auch ftd.ivity c..ued) and infonnation 
respecting the nature or auy other activity eurrenUy carried 
out at euch aile. 

For pur~ of aMiltinlf the State. in cornpili~ information under 
thl& eection, the Adminaatrator ahaJI make available to each State 
undert.aJUng a program under thi8 aection euch information 88 l8 
available to him concerning the ite11111 •pedlied in paragraph& (I) 
throufth (5) with ,...pect to the eite. within •uch State, including 
euch mformation u the Administrator i8 able to obtain from other 
agenciee or departmeot. of the United Stata and from aurveya and 
etudie. carried out by any committee or eubcommittee o( the Con
gre&&. Any State may uerciee the authority or aection 3007 for pur
poeee of th&. .ection in the aame manner and to the aam8 extent u 
provided in IUCh Mldion iD the cue or State. haviftc an authorit.ed 
haz.ardoua waele procram. and any State may by order require any 
peraon to aubmit auch information u may be n-ary to compile 
the data refered to in paragraph& (1) through (6). 

(b) ENvtaoN .. IlHTAL PaoncnoK AoUtCY hoou ... -Jf the Ad
ministrator determine~~ that an1 State progTam under tubeection 
(a) ia not adequ:::I providing mrormation n.pecti"' thf' lites in 
euch State refe to in aubeection (a), the Adminwtrator ehall 
notifr the State. rr within ninety daye rollowinr auch notification, 
the State program haa not been revi8ed or amended in euch 
manner u will adequately pl"fvide auch information, the Admini&
trator ehaU cany out the inventory prccnm in euch State. In any 
IUch cue-

(I) the Adminiatrator Jlhall have the authoritiea provided 
with reepect to State prognme under auboection (a); 

(2) the (una allotat.ed under aubeection (c) for granlll t.o 
Stala under tht. lltdion may be U8ed by the Ad.mini.ltrator for 
carrying out auch procram in ouch State; and 

(3) no rurther espenditure may be made for grente to euch 
State under thia aection until •uch time .. the Admindlrat.or 
dt!t.ermince that auc:h State ia c:aJTYinl out. or will carry out, 
an inventory PftiCI'UD which meet. the requiremente or thia 
eection. 

(c) GIIAHTII.-(1) Upon reoeipt o( an applicatioa aubmitted by any 
State to carry out a prorram under thil ~ the Admindlrat.or 
may make granta to the StaU.. (or pur-poeM of atrryi"t( out euch a 
prognun. Granta under t.h.ia aection ahall be allocated among the 
aeveraJ Stata by 'the Adminiltntor baaed upon euch regulatioru~ u 
he preecribea to earry out the purpo.M ol thia MICtion. The Admin· 
latrator DUly make p1Ult. to any State which baa conducted an in· 
ven~ry_program wbida effectively c:.arried out thA nn~ .,.r ol-:-
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portio.."'· &he ca.talracurred by web State in conducting auch pro-
~m. , 

(2) Tben are authorUed to be ~opriated to c:AITJ out thia eec
tion [$20,000,000.] 115.000.000 «' cacA of lk. (&IICGl ~,.. 1985 
lh~h JJ81. 

(d} No IMnDOONT 10 IMMmtAft RDIDIAL AcnoN.-Nothing in 
lhia eection ahall be conetrued to proYido that the Adminialrat.or or 
any State ehould, pending completion of the inventory required 
under &.hi. eect.ion, poetpone undertakinc any enforcement or reme
dia~l ection with rapecl t.o ony 1ite at which ha.zardoua waate haa 
been treated, atored, or daapoeed of. 

MOHI101UHO, AHALUI8, AND TanHO 

S.c. 3013. (a) AuntOarTY or ADMINJIITaA10a.-lf the Adminiatra· 
tor determine._ upon re<:~eipt of any information, that-

(1) the =nee of any hazardoua waat.e at a facility or aile 
at which rdCM&I waate ia. or baa been, atored, treated, or 
diaPGOed or. or 

(2) the releue of any wute from IUCh facilily or aite may 
preeent a 1ubetantial hazard &o human health or the environ
ment. 

he may a.ue ua order requirinc the owner or operator of auch fa· 
cility or aite to conduct euch monilorins. teet.ing, analyaie, and re
portinc with nepect to auch f.cility or 1ite aa the Administrator 
deema reasonable to aec:ertain the nature and extent of such 
haz.ard. 

(b) PanJoua OwMD& AND Ora..A10u.-Jn the cue of any facili· 
ty or aite not in operation at the time a determination ia made 
under eubeection (a) with raped to the facility or aile, if the Ad· 
miniet.nat.or finct. that the owner of auc:h facility or eit.e could not 
reuonobl7 be expect,ed to have actual knowledge of the preeence of 
hazardoua wut.e at auch facility or aile and of it. potential for re
leaee, be may a.ue an order requirinc the moel recent previoua 
owner or operator of auch facility or aite who could reaaonably be 
e:~pected to haw ...c:h actual knowlecf&e to carry oul the actions re
ferred t.o in IUbeedion (a). 

(c) Paoroeu..-Aa order under Rbeection (a) or (b) ahall require 
the penon to whom INCh order ill i.ued to IUbmi&. to the Adminia
lrator withiD 30 da,a from the ileuanat O( IUCh order a proposal 
for c:arryinc out the required monitorinc. tasting, analyaie, and re
portins. The Administrator maJ. after providing auch perBOn with 
an opponunitf to c:onfr.r with the Admini.t.rator reepecting euch 
propoeal. requare .uch penon to c:aJ'1'7 out. au<:h monitoring, t.eeting, 
anal~ia. and reportinc in acconlance with auch propoeal, and euch 
mochficat.ion1 in INCh propoeel aa the Administrator deeme reaa<>n· 
able to aacertain ~ nature and extent. of the haz.ard. 

(d) MoNITOIUNO, Ere.. c .... D Our • ., ADMINIBTaA'IOa.-(1) If the 
Administrator determinee lhat. no owner or operator referred to in 
aubftect.ion (a) or (b) ia able to conduct monitoring, tat.ing, analysia, 
or reportins aalifact.ory to the Adminiat.rator, if tho Adminiatruwr 
d~IN any IUCh action carried out by an owner or operator to ~ 

- • :_,._..,.~~ ..... ;r th• A.rtrninl•tratnr f'AnnoL initially det.ennine 

I 
(b) who ia able t.o coaac~uct .uch monitorin1, tating, anaJ··-:"· or re
portinc, he may-

(A) conduct monitorinc, teetin1. or analyaia (or any combina· 
tion thereoO which he deeme reuonable to ucert.ain the 
nature and eaten&. of the hazard aaeociated with the eite con· 
cemed. or 

(8} aut.horize a State or local ae.~thority or other pei'BOn to 
carry out any .uch action, 

and require, by order, the owner or operat.or refened &o in 1Ub8ec· 
tion (a) or (b) to reimbune the Adminiatrator or other authority or 
peraon for the c:oetl of IUCh activity. 

(2) No order may be ilaucd under thia aubeection requireing reim· 
bureemen&. of the coell of any action carried out by the Adminielra· 
lor which confirm~ the raultl of an order iaeued under eubae<:lion 
(a) or (b). 

(3) For purpoeee of carrying out thie eubeection, the Admini.atra· 
tor or any authority or other JM'non authorized under paragroph 
(I), may uerciae the authoritiee eel forth in eection 3007. 

(e) EHroaCKMENT.-Tbe Adminiatrator may commence a civil 
action againat any penon who fail.e or refuee. t.o comply with any 
order ieaued under thia acction. Such action ehall be brought in lhe 
United Stat.ee dielrict court in which the defendant ia located, re
eidee. or is doinc buaineea. Such court ehall have juriediction to re
quire CO;"'lp('-,nc:e with IU<:h order and to .-ee8 a cavil penally of 
not t.o ea· -:: ~ $5,000 for. each day during which auch failure or re
fuea.l oa:u; · ~:· 

aii'DJCI10HI OH aiiCYCL&D OIL 

[Sr.c. 3012.) Su:. JOJ-1. (a) IN G~NI>JtAL-Not later than one 
year after lhe date of the enactment 9f lhia eect.ion, the Admini.&
lrator ahall promulpte regulationa eelabliahing euch performdilce 
etandarde and other requiremenle aa may be neceeeary to prot.ect 
the public healt.h and the environment from ha.z.arda U80Ciott.-d 
with recycled oil. In dnelopmenl euch regulationa, the Adminutlrn· 
lor shall conduct an analyaie of the economic impact of the regula· 
tiona on t'1e oil recyclinc indu.try. The Adminiatrat.or eholl ensure 
that t.he auch regulationa do not d&acourage the recovery or recy· 
cline of ueed oil(.], c:on~uknl with th.c protection of hutrUJn health 
andiM~nuiroratMral. 

(b) IDUtT,ICATION oa LlntNO or Uuo OIL .u H14ZARDOII~ 
WAST£- · • ·lour lhon lwelw month. a{l~r 1/u dal~ of ~noctmt•nl 
of IM H~rrlou. ond Solid Wcuu A~MndtMnU of 1984 lh~ AJm•n· 
utrolor aholl propo« IIIMIMr to li.t or idtntify UMd oulomollll~ 
and true• cron•co.u oil cu haznrdow wcul~ under a.cclion :JOVI. Not 
laur than lwrntr,four nwnlh.. a{kr •uch ®u of ~tUJCtnunl, the Ad 
minutrotor tho l mou o {iMI cktuminalion whdher to I u I or 
ickntify uud outonwbik ond trud: cron~cos~ oil and other u.wl n•l 
cu luuarrlo.u wrula under a«lion J()()J. 

(c) Uuo 011. WHICH 1~ RECYCLED.- With tn/)«1 to g~nero lont 
ond lroMpork,.. of UMd oil Uhntifw or lut«l cu a hruanlnu' 
wcuk ulll.kr MCIWn J()()l, 1/u atandanu promaiJ.,•nl«l under .•rrtwn 
JOOI(d), Joot, and JOOJ of lh~ tahtatk 'hall nut apply tn liuch u.\.-.1 

a "' • a • f J 



~ 6~ 
(:/~AJ In thr ca.o;t' uf usrd oil which u u~mpt unckr pamJ:raph ( /), 

nul lult•r than IWf'nly-fimr months afl~r th~ dnl~ of enaclmrntof th~ 
Jlruanluw and Svlrd Wa.str Am~ndmcm~ of J!JIU. th~ Admrruslro
lor •hall promulgau such atandanh uru:kr lhu auluKtum TYJ<onl
lng lht' grflt'rotwn and lroruporlolion of UMd oil which u rrcyclrd 
o.s may bt' n«~ory to prot«l humLJn h.MIIh and lht' ~nuironmt>nl. 
In promull!alinl! •uch rrgulotioM with res~cl lo grnrrotors, thr Ad· 
mlnulrolor •hall ro~~ into account IM rff«t of •ucla rr!!ulatrons on 
rnuironrruntally IJCffprobu lypu of UMd oil rrcycling and thr ~ffrci 
of 1uch rr~:ulotioM on anw/1 quantity ~Mrolors and /!l'flt'rolon 
which orr lnuJII bruinnu.. (cu thfiMd by IM Admini.slrolorJ. 

(8) T~ rrgulolioru promulpt«l uruhr th;. •ubuclion •hall pro· 
vuu that no gtMrotor of IUftl oil wh~h u ·· •pi uruhr porogroph 
( lJ from thl alondorda promulgol«< urukr a« . ...>n J()()J(dJ. J002, arul 
3003 •hall bt' •ubJ«I to any monif,.l M~UirrT.~nl or any ouociatrd 
rrcordlu~ping and rrportU.. requ"nwnt with rap«l to 1uch uud 
oil if auch ~MroiM-

(l)~it~r-
fV rnurs into an CJ8~11'U!tll or OIMr arro~rrunt (includ

ing an ogrwnunl or arrongtnunt ".Aiilh on indl'~ruknt 
troruporur or with on~~~~ of IM rtcyekr) for cklu~ry of 
auch uud oil to a reeyclill6 («ilily which hot a ~nnrl 
uruhr uction JfXJ.S(c) (or for wla~h a tJOlid penn it u dum.ffl 
to ~ in r{{n:t urukr •ubuction (d)), or 

(IV rrcydn •ucla IU«l oil at OM or f1IOIY f«ilitin of thr 
grMrotor which luu aucla a ~nnit urukr uction J005 of 
th .. •ubtilk (or for wh~h a tJOiid JW_rmil u cl«~ to ho~ 
bnn iueud unckr •u'-«lion (clJ of thi.a uction); 

(ii) •uch uud oil u rwl mi.ud by tit ···.~Mrotor with othu 
lypu of h4mrdoru wo.tlu; orad • 

(iii) IM gr#Urotor nuJintoiu •ucla n!COrcU rrloting to 1uch 
uud oil. iru:luding rrcorch of IJ8~nun~ or olh~r arrnnt:~~nt. 
for thlilllt'ry of •ucla u.M oil to any rrcyclif18 fcu:ility rrfrrrrd to 
in clouu (iX/), cu thr Adminulrotor d«nu ~ to protect 
hunuJn laftJith and IM ~nvironnunl. 

(J) TM rrgulotiDM urukr lhil 1ubuclion rrgording th~ lrorupor· 
lotion of uud oil which u cnmpl from 1M tlondarrh promul~:au-d 
urukr aeclion 3001(d), 3001, ond J(J{Jj untkr porograpla (/) •hall rt· 
qui,y tM trouporun of •ucla IU«l oil to thlilllt'r •ucla uud 01 I to a 
fcu:ility wlaicla luu a volKI ~nnil uiUkr uclion 3005 of thi.a •ubtitlr 
or wh~h il cl«mm to hDw a ualid ~nnil unrhr aubuction fdJ of 
thu uction. TM Adminutrolor ela.all abo etlablilla oth,r •tandnt"YU 
for such lrorupot""Utt cu ma1 • lleeaiCit)' to protect Iauman h.Mith 
and IM tnuiron~Mnl. . 

(dJ P'EUitTS.--(1) Tit, owur or o~rolor of a f«ility which rrcy
cln UMd oil which il u~mpl ulllkr aulwction (cXIJ. •hall ~ 
cl«rrud lo hot)( a ~rmit untkr tlail eubc«tio11 for all •uch lrNI
II'U!nl or r«ycli"6 (and any aaociat«< tani or eontaiMr •torn~) if 
1uch owMr orad o~rotor romply willa t1Gnd4nh promulgoUd by th~ 
Adminulrotor un&r .n:lioll ~: u«pl tluJt IM Adminutrotor 
rruJY requirr •ucla owrwr1 and Dpmllorl to obtain all individool 
pumil ui'Ukr t«liota J005(c) if M rkfnmina thai en individool w· .• , ;. n«eaarY to nrn'-'1 j,,_ .. _ 1.--··· . . 

6j 

(2) Notwithstanding any othrr prouuion of law, OilY ~:muut. 
who rn:ycks uud oil which is utmpt uruhr subsrclion (eX JJ shu 
not ~ rrquirtd lo obtai,. a ~rnul utukr uction 3005(c) with rtspt 
to such uud oil until tM Admi,.utrotor luu promulgakd 'tandart 
unckr uction :1001 ngarding t.~ recycliJw of 1uch cued oil. 

UrAN:UON DUaiNO 1~11 STATUS 

Sec. 3015. (a) WAST&' PtLD.-~ OC.UMr or o~rotor of a WU.S• 

pik qualifying far lht authorization lo o~rou undrr ucti.on :1005(. 
•hall ~ •ubj«t to tM mnu> rrquinwunta for litUrt and lracho' 
colkction •ysu,.. or ft~UitJOunl proh:dion prouidHl in rrgulatwn 
promulgokd by IM Adminulrolor urukr uction .1{)()4 ~{orr Octobt 
I. /981, or rruiNd utukr uclion 3()(ll(a) (nlotirag to mrnimum tecl 
nological requi~nwnW, for MW facililia fY!C~iving individual~~ 
mi~ unthr aut.«tion (t) of wclion 3005. with rap«l to MCh ru-t 
unit, tYplo«nunl of on auting unit. or 14urol a:potUiot~ of an u: 
uting unit lhDI u within thr woak mllNIIJ!rf!VI'It orN UkntifiHl 11 

th~ pennil ..:Jpplicotion 1ubmitud untkr section 3005. and with rt 

sprct 1o wo.tu fY!C~iwd ~ginning •ix mDitlha a~r th.r dou of ~noel 
nunl ofth.t H~ and Solid Wcu~ AnwndmtiJLI a( 1984. 

(b) l.ANDrii.LJ AND Suu-AC&' lMI'OUNDMJ:.NTS.--(IJ Th.t owMr 01 

o~rotor of a lonJ(ill or aurfau impourulnw111 qualifying for tlu au 
thorizalion lo operol# unckr uclion JOOS(d thol/ ~ 1ubjn:t to tht 
rrquirrnunfl of uctiota JIXU(a) (~ltJIU.. lo minimum l«hnologr.cal 
rrquirrnunta). willa tap«l lo ftlt:h .ww unit. ~p~rrunl of an u· 
uting unit. or lokrol a:poMion of an uillill6 unit thai u within 
lh~ WOIU mo~...wnl OIYO uunli{wd in tM ~nnil application 
•ubmilted urukr thu t«lion. and willa raped to UKUU l"r«i&d ~
ginnir~~: G montha o(kr IM dou of enadnwlll of 1M Ho.uardocu and 
Solid Wcuu Amendnwnta of /984. 

(2) Th.t owMr or operator of Mt:h unit nfrnwl to in porogroph (I J 
ahall rwtify IM Adminiltrotor (or IM Sto~ if appropriok) at krut 
sixty doys prior 1o reuiving wo.tk. Tht Aclmini.strotor (or thr Stat,) 
•lwll rrquire lh.t filing. within •is month.. of rr«ipl a{ such notiu. 
of an application for a (if'IOI fkknnintaliols rYgordint lh.t U..uai'\Ct 
of a ~nnit for ~Ia (cu:ility aubmilling a.u:h ftDI~. 

(:J) In IM ~ of 0111 unit in which tla~ liMr and ltoehat~ co/lt>c 
tion a,-um luu b«n ilutDlkd punuant to IM M~uirrnu>nta of thl-3 
uclion and in good faith romp/ion« with 1M Adminulrotor'• rrgu· 
latioru arsd guidtutcw d«unwnta govemif18 liMI"' and kocluJ~ col· 
l«tion ,,-unu, M liMr or k«lutt~ coll«tiolt ~urn which ;, dr{ 
f~rrnt from thai wlai.cla waa 110 iuiGIW pursuant to thu ~«lion 
ahall bt requirftl for U£1a u11il by 1M Adminulmlor whm iuuing 
IM first permit urukr ~laon 3005 to •ucla fcu:ility. uttpl that th~ 
Adminillrolor •hall IIDl pr«llllkd from requirif16 it~~tollatio11 of a 
Mw liur whrn IM Adminulrotor laM muon to bduw that any 
liMr iruiGiltd pu,..IUIIII lo IM M~UWmtllfl of tltu wction u kaA· 
_ing. TM Adminiltrolor may, ui'Ukr ~- 30tU. a~.w~ IM ryqui~
II'U!nt. for lirw,., alllllftxha~ coll«t~ IY'~'"! .f>«<u•r«l u~r thu 
wclion 01 mtJy w IJ«'!eUGT)' 1o prov;M oddiiUWJI prot«lwn for 
hutnllll lwaltla 111tul 11&. _,;..,.,._ ... , 





r tlJ wii'Uit' lht' J:Ol•••rnmt'nl thai u,,,., •. d Stulf':J law prohrf)f(j 
tht' uporl uf huzanluu.s wast~ unlf!U lh~ fTC~&Vtng country co'l· 
'~"Is to fU'C'f'pt th~ hcuardmu wcult; 

(:/} rtquest th~ ~:uutrn~nt to pro11ick thr &crrtary wath o 
wralltn conunt or objrc:lion to 1M lf!rm.t of th~ notificolwn; aruJ 

(4) furwanJ to IM go~Jrrnnunt of lh~ TW~iving country o dr· 
arription of tlu F~rol ~gulalioM which would apply to t~ 
trrdl~nl, ato~. and dupo«~l of 1/w luuardow wcuk in IM 
UnitM Statu. 

(rJ CoNVEYANC~ Ol' WJrt1T~N CoNsvn- ro Exro•n«.- Within 
thirty claya of TW~ipt by tit~ S«nl4ry of S14~ of tit~ TW~iving coun· 

, try '• writtrn conunl or obj«lion (or any 1ubuqu~nt communicotwn 
withdrowinR o prior con.unt or obj«lioN, the Adminulrolor aho/1 
forword ~~Ia a conMnl. obj«tion. or otltu communication to IM u· 
portu. 

(/) INT~IfNATIONAL Aclf~EII~NTS.-~rt lh~rt ~xut. on intrrna· 
tionol ogrwffW!nt bdWHn tlu UniUd.Stata and lh~ gowrnmmt of 
lht PYttivi~ country atabl&.lai1J6 notiu, aport. and ~nforununt 
pf"'Cftluru (or tlu troruportotu,.. ltNtnwnt. etorc ~. and di.spoual 
of ltazordow wcuta. only till requw~rw,.,. of 1ub dioiU (aX2) and 
(g) aholl apply. , 

IV R~:PO.T!J.-Aftrr lhr crolr of ~IUJdffU!nt of u.t HaztJrdow and 
SoTuJ Wa.tr AnvndffU!nt.. of 198.4, any ~reon who aport. any ha.z. 
arrWW wtU~ UUnli(utJ or lukfl utuJu ~lion .1()1)/ of lltU IUbflt/~ 
ahal/ {iu willa tlu Adminutrotor 110 ID~r than Marrla I of roch 
ytar, a rrport 1ummari.zing tlu typu. qU4111itia, fM~Wnt:y, and ulti
ma~ datinalion of all •ucla ~ &&ule uporl«l during tlu 
prtviow cokndor Yftl"· 

(h) OTHn STANDA•Ds.-Nothi1J6 in flail wction tholl prwlud~ 
lht Adminutrotor from ntablultiJt8 other tlandotda for IM aport 
of~ wcuta umkr M~Ciion j()(Jf or eection j(){)3 of lhu •ub
litl.t. 

DOJI~IC UWAO• 

SEc. 3018. (a} R~I'O•T.-TM Adminiltrolor 11to/l, nol lo~r than 
IS m.ontlu a(trr tlw da~ of ~Mdnunl of tla~ Hazo 'dou.l and Sol1d 
Wa.tt Am~ndnunt.. of J98J. aubmit a rrporl to ·- Congrru cotJ· 
c:rrning the« •ubstaracu Uhnti(lftl or lul«l u . .A. wet ion JOO/ 
which CVY nat ngulakd ·urukr tlail 1ublilk by rtOIOia of th~ uc:lu· 
rlon for mizlura of do~tic u~ arul ollwr wcutn that pa:u 
through o ~a«r lytkm too publicly owllftl trtOtnunt worh Surh 
rtport alaall iru:lauk I~ typa. •i.u arul num~r of ~ruroto,.. which 
dupou of 1uela aubetanc:d in thil mGIIMr. IM lypn and quontilia 
dupoud of in tlail manrur, and the Uknti(~tion of lcgni(acont 
~Mrolort, wculd. and wcuk coMtiiUDt,. 1101 rqulatal urukr ~;rut· 
•Tll Ffthrol low or ~gulolftl in a IIIOIIIIU eu{(tcwnl to prokc:l 
humatt hftllth and tltt tnvironrrunt. 

(b) IUVISION~ Or R£0ULATIONS.-Witlain •ighlftn montlu a{Ur 
aubmitling the nporl lptei(lftl in 1ubuction (o}. IM Adminillrolor 
thai/ rrviu n&.ting rtgulotiora. and promulgak 1ucla additional 
rtgulatioiU purwuanl lo lla&. •ubtitk (or ony oiMr authority of tlu 
Admin&.trotor, including a«tion J01 of 1/w Ffthral Wakr Pollution 
Umtrol AcU 01 Ol'f nec:uto')' to aaeu,. llust IU6114~ Uknli(Jftl or 

b/ 

/L\trd un.l.·r JKhOit JOOI u•l\., lot {'UU '"""'«" a """'' t)"lt<>: f,, ,, 
pub/arty oumrd ltYOIWWfll U~~Vh orr odf.quotrl7 rontrolW to prvut 1 

hum.on hnJitlt ortd IM l'fltn,"V"l , 
(cJ R~rolfT ON W..un-wAna LAoooltls.-TPal Admi11&.totor aha/1, 

with111 thirty-•i.x monlhl a(kr th~ d4~ of I~ eiiDCtnunt of tla1 Ho.:· 
ordou. and Solid W.u~ A~nd~nt. of IIU. aubmil a ~port to 
Congnu co~~«mift# wrul4two~r laporu at publid1 owMd treo t · 
menl worl.t and l~ir q{trtl 011 6"JUftdwow qaudily. Such rYport 
•hall includ#--

(1) t~ num~r and tiu of 1ud ~ 
(tJ tlw typa tJnd qU4111ilia of watle ronlaiMd in •uclt Ia· 

goon~; 

(J) t~ u~nt to wlakh •ucla WOI~ luu 6Hn or mcy ~ rr· 
koMd from •ucla lopu and conl4miltot. I"JUnd wo~r; and 

(41 aooil.abk allmtllliw. for JWWIIIi~ or eontrolling 1ucla 
IY~ 

Th~ Admin&.tmlor mtJY uliliu tlu authority of 1tdiDM 3001 and 
301.1 for 1M purpou of compktiJtK •ucla nport. 

(d) ArrUCATION 0, 8scnoN J0/0 AND S6cr'ION J001.-T/u proui· 
1ion1 of ~telioiU J()()1 and J0/0 •hall apply to .aliJ or diuolwd mo· 
~rial. in domali.e M~ to thl au~rw ut.mt and in tlu ~arnt 
ma~r 01 aucla proouiolu apply to ~ watt.e. 

UI"'SUU INroDIAnON AND HU£'1'11 AssaJII£Nr.f 

s~c. 3019. (al Enosuu INI'O.IlATlON~,;::t:::.ning on IM dau 
niM month. afur IM ~tUJet~"' of IM 114 and Solid W01u 
Anvndmrnt. of 1,8.$, e«la opplicotiott foro fi111JI ck~Dmination fT· 
garding a ~rmil unckr .clion JOOS(c) for a landfill or •ur(Gt% im· 
poundrrunt •hall ~ acrompa11i«J by information rtOaotuJbky OJ«r· 
toinabk by tlu owrwr or 0/WI'Oior on llw potDttial for~~ public to 
~ upoud to lacuorrlou 111CUin or ~ COMiiti&rnll through 
~koue niDI«<to IM ami&. At a minimum. •uda in(ormGiion mull 
addrta: 

(I) l"ftUUIItJbly (OtaftObk po~ntial rtletun frlJm bolla normal 
oJXrolioiU and a«ilkn,. al IM unit. includin« rtleaan ouaci· 
alld willa lroMporl.tJtion to or from the unit; 

(1) IM pountial patlawar- of laumtJII a,_u,., to hazardou. 
wasta or coMtilwn,. raulti"6 from 1M rt'--a dacribftl 
urukr pomgmpla (lk and 

(J) IM pountiol rrurgraitruk and ntJI~ of IM hulnllll npo-
•urr mulling from •ucla nktun. 

Th~ owMr or o~rotor of a ltuul{ill or 1ur(o« impoundnunt for 
which on opplictJiion for •~Ia D fituJI dtt~rmilllllion urukr rwction 
.'f005(c} laaa bftn 1ubmitkd prior lo IM date of ~naclnu11t of tlu 
Hazordoau and Solid W.ute Arrund~Mnt. of 1,~ •hall 1ubmit tlu 
information M~"~ by tlau 1ubuction to IM Adminutrolor (or tlu 
Stau, in IM (O.Iot of a State with on aut'""'"«l program) no la~r 
than IM do~ niM mont~&. afkr tuch clok of tnodnunt. 

{b) HuLTH A~snsu6NTS.-(I) Tla• Adminutrator (or th~ Statr, in 
tM C'CIU of o Stall willa on outlaoriud ~m.J .~tall mtJU the in· 
fonntJiion requil"ftl by eu6•di.oft {d ,.tlwr willa ollwr rtkmnt in· 
fOITIIGiioll. oooilobk lo 1M~,, -n-~ o .. L•-- · -



HtgUtry at ';..lwd by we-lion i04(i) of IM ComP~Yh~rui~ Environ· 
nKntol Ra1 «. ClHnpmMJiiola and Li46tlity Ad of /980. 

(1J WM~WWr ;,. 1~ j~nl of I~ Adminulrator. 01' 1~ Stau 
(in IM roH of a Sl41c lllitll Gil aldlaon.diJfU«""m..t a kuul{ill or a 
•urf~ impou~nl ,._ a IUbellJntial JK!IDIIial rid to hutrUJn 
Jua/th, d~ I() I~ UUkiiLY of rrkc:J.ea o( luJmrdow COMiil~nta_ 
th~ 1Jt0.811ii&Uk of conlolniNJiiolt willa ~ coulil~n,. whicla 
trUJ.)' ~ I~ raull of • rrkoM. or IM lfiOIPiiiiMk of IM population 
upo«d to •ucla rrko. or conl4miNJiioft. IM Adminilltulor or t~ 
Stau (willa I~ COIIaUTCIICt of 1~ Ad,.inulralor) may ~Yqual th~ 
Adminutrotor of IM ~ for T~ic S..b.IGIIca and DiMoM Rt:ll· 
Ulf1 IO rooJud G /aca/11 ...... IMnl ill COftiMdioft Willa lUCia (acii&IJ 
and lou otla~ GPf11701"" ocliq~~ witA raped 1o •uda rilu cu au· 
llaoriznl by .ction ~ {b) cuaJ {i) of 1M ~Muiw Env•ron· 
nKnllll RapoMt. ComJ¥MGIW.. and Liability Act o(IJBO. If fund. 
orr prouidnl i11 conn«liola willa •ucla 1W981al IM Adminulrotor of 
lUCia A~raq cull C'OIICiud ~Ia hcollla a....maaL 

(c) McN•D11 or ,.,. Pwuc.-Any ~~W~~~kr of IM pu61~ lllliJ 
•ubmil ~vUkn« of ~leola of 01' a,..IU'C lo Aualdoul COQiilwn,. 
from •ucla a facility, or Gl lo IM rilb or hcallla ~IT«,. a.ociakd 
with •uch rrko.a or ape¥~ to I~ Adlninutrakw of tlw A~ncy 
for Tw:ic Sub.IGttt:a and ~ Rqp.t17r ~ ~d,.•nulralor. or 
tM Stau fin IM a.. of a S14u with a11 auiAOriud prottroM). 

(d) Pa•o•n:r.-ln ddcnnini114 IM onkr in wla~la lo conduct 
hftlltla ~mat. undn- tlau •ubwctioft. lk Ad,.inutralor of tM 
Agtrncy for T~ic S..t.tanca and ~ JI4U1ry .Ju.ll give pnority 
tot~ focilitia 01" .ita al which IMre;. docunwnkd ftiUUncr of 
rr~ of ~ CUflllilwnfl. at 111AicA IM pountial rid to 
human familia~ lai6hat. Gild for wlaicla in IM jud.pKnt of 
IM Adminulralor of a&K"h Atfmq autirw lacoltla ~UKAnKnl dolo 
u ina4kqUG~ lo .._.. IM JIVUrali41 rilla .o·laumo~~ hftllth a. pro
vidal in •ube«tion (/l 

t~J Paa1oo'c Ruo ..... -nu AdmU.utraiDr of .cia Agrraq •laoll 
U.~ ~riodic nJ"lli'N •laicla inclu* tla~ raulll of oil 1~ GaeN· 

rrKnll ~ otd ullder llai. wcliola. Such ...... nwn,. or ol~r ac· 
tivitia alaoll t. rqorlftl afkr appropricau ,_,- raMut. 

({J ln"NtnON.-Fur IM purpo.a of llau ~ion. IM knn 'hcollla 
o.a.tMnll • •luJII i•lwk ~limi1141'7 ....,..,.,.,. of I~ pountial 
rid lo laulfiGII lwollla ~ /)y indiuid&MJI 1ila and (acililia •ub)«l 
lo lhu wclioft. 6o.d ...... a, foe,.,. ca. IM not~ on.d aknl of 
c:oneaminalioft. IM uutac. of J10knti4lfor pallawop of Iauman a· 
poau~ (indudifw 6'f*llll or,.,.,"" ._lcr (ICJfllanaiNJtioll. oir ~mi.· 
•iota~. and food daGU. eu~~lcamiNJtioft.,\ 1M .UC and pountial •u.«p
litHlily of IM aNMIUIIily 111ithin IM li'-ly palh&lldp of apoaurr. 
IM compori.on of u~ Iauman a,..IU'C kwiA lo I~ •lwrf·krm 
and loft8·kml laalltla ~ff«t. UMCJCialcd ..,.,,. Ukntirw contomi· 
nanta and 011y auailablc rccomnwndcd a,..ure or lokrancc limill 
for •uch COftlolninon" and IM com,.,.U... of aulitt« morbidity 
and morlalily dolo Oft da.o.e. lhol may 1¥ oaadolcd willa I~ oi»
Krwd Uwu of UpoiUI'e. 1M aaaenwnl 1laall induJ.e on CIJOIUG· 
lion of IM n.u lo IM poknlially aff«kd population from all 
.aura. n( auch conlomiiiGnC.. indudiryc lanown point or tWnpoint 
.oorcn othu than IM •ilc or facility in quation. A purpo« of •uch 
prdimiMry oueanwn,. alaoll ~ to ~lp fkunninc wMI~r full· 

acak hftlltla or cpU:kmiakwical •tudin and nudical e~Jalur'·-,,.. of 
upoud populoliona •ludi#W untkrtGA~n. 

(I(} CosT Rwov6ar.-I .. any COM in wlaicla a lwallla o...anunt 
~r(orJMd u..Mr llau a«lion di«la«~ lhc upo1urr of a population 
In lh~ rrkoM of a ~ 1ut.toncr. lh~ coati of •ucla h~lth cu· 
t<UnKnl may 1¥ rrcowrwl aa a coal of tnpot&M u#Ukr a«lion 101 of 
th~ ComprrhcMiw Enuirolllllftl14l RnpoiiM. ComfJ!nMJiion, and Lt· 
abilaly Act of JJ80 from pnNM COU1ifl8 o'r contrabutin~ to •uch fT· 

ka.w of aucla laazaniOUI IU6.1ancc or, in lh~ aut' of multiple rr· 
lccun conlribulifllt lo •ucla upc~urr. Ill all 1uch rrlnuc. 

INT:a~.· • (l)N1'110£ 01' IIA&AaDOC/3 WASR IN./R:TION 

S.c. [101""''-A 3014 • (a) UNDuoaoUNo Souaa or DaiN~IHG 
WAT~a.-No luuardoul UIGIIc may 1¥ du,.,.d of l1y un.ckf#Ound 
inj«liOII-

(1) inlll a formaliole which to~~14iM (willain oM-quortcr mik 
of I~ Uldl ...d for lUCia undcf'K"'Und il\i«lionJ an .,/Ukr· 
grotAnd .,.,roc of drinlill8 wour; or · 

(ZJ above •ucla o formotiola. 
'I'M pro/aibitiou aeabli.Md u#Ukr llau a«tion alaoll tau ~ff«t G 
monllu o{kr IM ~naclmcnl of IM Hcuardout ond Solid ·wcuk 
Anun.dnwn,. of 1114 aapl in I~ CCJ.IC' of any Stol~ in whKh U:knti· 
col or lfiOft •lrifl&lml prolaibilwM orr in eff«l l.forr •ucla date 
urukr IM Sa/~ Drin4ill8 _Waur AcL ·· 

(b) AcriONS UND6a CERCLA.-suba«lion (a) •hall nol oppl] to 
th~ inj«lion of conllJminakd pound wat~r into the aquif~r from 
which il WOI withdrawn. if-

(J) 1uch in}«lion il-
(1 ; .. ~ ra~ «lion IGI~n urukr wclion 104 or 100 of 

I~ Comprehc,..iw EnvironnKntol RaponK. O>mpetUation 
and Liability Ad of JJBO. or 

(8) parl of corrrdive action rtquiml undn- I /au till~ in· 
tcndftllo dftln up aucla conlominolion; 

(!J •uch conllJmiNJI«< 6f'OC'nd wakr u lrmkd lo •ubetontwl
b rrdu« hozardo111 COMiil~nll prior lo •uch i,.j«lwn; and 

(3) •ucla re:t~IIM ocCion or cornctiw action will. upon compk
lion. 1¥ 111((u:~nl to prokcl human luolth and lh~ ~nviron· 
nwnL 

(cl ENro~~C:PaNr.-111 odditiola lo ~nfOI'C.'Cwunl urukr [[wctiotU 
100J and 1003 of llau Ac4] prouuioM o( thu Act}• IM prolaibitwtU 
alllhli.Md urukr JKU'081'GPM {I) and (1} of •ubwclion (o) •hall ~ 
cnforuobk u~r IM ~~ Dri•.Ai114. Waur Act in an~ Stou- . . 

(/) whu:h lull tplfti Ukntu:ol or morr 1tn~nl proh•b•· 
lioru urukr pori C of IM Sa{~ Drin4i~~~t Wakr Act and wh1ch 
luu ONunud primary ~n{~nunl tnpotUibilily ui'Ukr that Act 
for en("'"~Mnl of •ucla t"!'hibitiotU; or 

(1) •n whKh I~ Adm•nulrator hcu adoptnl id~nticol or morr 
1lri~nl prohibilioM und~r th~ Safe Drin•i"R Walu Act aflll 
u enrcua"R primary ~nf~nKnl ~potU•b•l•ty undt'r that Au 
for ~n{oru~Mnl of •ucla prohil,tiotU . 

• r L ~. U.. Woo Dn"ll"'c W.tn Ad A.-4_ .. 
• ~...- _..._.. ···~·- lon<llrie ..... If ......... anwftdnwnt ........ ..,. r L ~-U?. It, 

A-'- •~-... - Wa"- Art A........t....,.w · 



C.~r.·· .. r. 7u ·b·l· .. .. _,_ d tt.JJ tit' lt'rm.s pnmury ~n1 un:~m~nl rnporu1 1 fly , unlUrgroun 
!illun:r .,{ dnnltu•K 1vatrr': "{ormation" and "~II" hat¥ th~ tamt 
nJt'OnlfiJ($ as prouukJ in rrgulatioru of th~ Adminulrolor urukr tht 
Sa{r Drlnltw~ Watu Act. Thr trrm ''Safr Drinlting Watrr Act" 
na.rata. titk XIV of IM Public Hftllth &rvia .Act. 

SubtitleD-State or ~nal SoUd Wut.e PIBM 

OBJttTIVD or 8Unt11.K 

SEC. -4001. The objectives of thia 1ublitle are to asaist in develop
in~ and encouraging methods for the dilposal of 10Jid W88le which 
ure environmenully eound and which maximiu the utilization of 
valuable resources including energy and maleriala, which are re
coverable from eolid waat.e and to encourage reeource conaervation. 
Such objective.~ are to be accomplished through Federal technical 
and financial 888istance to StatoN or regional authoritiee for com
preherusive planning puntuant to Federal guidelinee designed lo 
I08ter cooperation among Federal, State, and local governmenllt 
and private induatry. In rhwloping •ucla romptYMJUivr ploru, it u 
I~ iniLnlion of tlau Act tluJI in tkt.rrminif18 IM eiu of IM wcutr
~nrrgy facility, od.rquau prouuion •luJII br giPrn to IM pr?Nnt 
and rTCUon.ably anlicapokd futu~ ftftda, including thou tlffCh CtY· 
oW by thorough impkrruntolion of t«lion 6001(h), of IM f!C1Cllng 
and ruouru ~ry inurut witlai11 IM area ~ncom~ by I~ 
plo nn i ng pi"'CUt.. · 

nDUAL CUIDIUN18 roa PLA.! 

SEC. 4002. (a) GUIDtUHDI roa loKHT171CAT10N c r RresoHe.-For 
purpooea o( encour&Jing and facilitating the develc.pment of region· 
al planning for 10lid waste management. the Adm~ni8trator, within 
one hundred and eighty daya after the date o( t:nactment of this 
eection and after eonauJt.ation with appropriate Ft..deral, Sute, and 
locaJ authorities, ehall by regulation publiah I"Jidelinee for the 
identification or those areu which have common eolid wute man
agement problems and are appropriate unita for planning regional 
eotid waate management eervicea. Such guidelines •hall c::oruaider-

(1) the aiz.e and location or ueu which ahould be included, 
(2) the volume or eolid wule which ahould be included, and 
(3) the available meana o( coordinating felion.al planning 

with other related regional planninc aad for c:oordioation of 
auch region planning into the State plan. 

(b) GUIDIUNI8 roa STAn PuHa.-Not lat· than eighteen 
montha after the date of enactment or thill .ect.;. r. ·nd after notice 
and hearing, the Adminiatrator ehall, after CIC • .au.c.ation with ap
propriate Federal, Stste, and local authoriUee, p;omulgate regula· 
tiona containing guideline. to 8Miat in the development and imple
mentation of Sut.e eolid waat.e tnana~ement plana (hereinafter in 
lhia title referred to .. "Slate plana"). The guideline.~ ahall contain 
methoda for achieving thfl objectivee 1pecified in aection .COOl. Such 
guidelinee ehall be Nlv1ewed from time to time, but not lese fre
quently than every three~ yean. and reviled u may be ap~~iat.e. 

(c) CoH&ID&a.ATIONI roa STAn Pl.AH GUIDIUNa.-Tbe • linea 
promulgated under eut.«t.ion (b)~ c::ouider- · 

'II 
' ) 

(1) the varying regional, geologic, hydrolot:lc, climole, and 
other circumetana. under which different Mlid wast.e proc. 
ticee are required in order lo insure the reuonable protection 
of the quality of the ground and 1urface watel'l from leachate 
contamination, the reasonable protecUon of the quality of the 
aurface waterw (rom aurface runoR' contamination, and lhe rea· 
110nable prot.ection or ambient air quality: 

(2) characterietic8 and conditione of collection, 1lorage, proc
euing, and diepou) operating method-. technique~ and prac
lice8, and location or faciliUee where auch operat..iq methods, 
t.echniquea, and prad.icett are conducted. taJdnc iDto account 
the nature or the material to be diapoaed; 

(3) method. for doling or upgradi• opea dumpe for pur· 
po!N'.ll of eliminatinc potential health huarda; 

(4) population denaity, cliatribution, and projected growth; 
(5) geoeraphic. 1eolocic. dilute, aDd bydro~Gcie c:haracteri• 

tia· 
c6, t~e type anct location or tranaportation: 
(7) the profile or induatrice; 
(8) the co1111tituenta and generation rac.e. wute; . 
(9) the politic:al, economic. OflanizaUon.aJ, financial, and 

management problema aiTect.inc comprehensive 110lid waale 
management: 

(10) types of resource recovery facilitielldld reeourc:e coauer
vation •)'Items which are appropriate; and 

(II) available new and addit..ioraaJ market for recovered mate
ria! and energy and energy reeoun:a recovered from eolid 
wut.e u well u method. for r.onaervinc auch materiala and 
energy. 

a..QUIRDIIIH'n roa Al'l'llOYAL Or PLUI8 • 

SEC. 4003. (a) MrNIMUIII Ra.QuuwuNT8.-In order to be approved 
under aect..ion 4007, each &ate plaa mua comply wilb the followinf 
minimum requiremeate-

(H The plan ahall identify (in accordance with eection 
4006(bXA) the reaponaibilitieta or State, local, and regional au· 
thoriUee in the implementation of the State plan, (B) the dialri· 
bution of Federal funu to the authoritie. reapon.~ibJe for devel· 
opment and implementation of State plan, and (C) the meaN 
for coordinatinc ncioaaJ planning aad lmplementation under 
lhe State plan. 

(2) The plan lhall. ln aocordance with Md.ioru. 4()().C(b) and 
4005(a) prohibit the eetabliahment or new open dum.,. withi.n 
the State, and contain requirement& that all 10lid waat.e (in· 
eluding 10lid wute originating in other StatM, but not includ· 
ing hazardoUII wute) ahall be fA) utilized for rNOUrce recovery 
or (Dt di.epoaed o( in unitary landfilla (within the m68ning or 
aectioo 4004{a)) or olherwille di.pc»ed of iD au envirorunentaJiy 
.aund manner. 

(3) The piau ahaJI provide for the doeing or upgrading of aJI 
e:riating open dum .. within the Stlate pwwuant tn tt- ~--=-
m,.nt. nl _...:-- ~AA .. 



(•) T llan ahAJI provide for the atabliehment of auch State 
regula~ ~ powcre u may be nec::cee.ry &o implement the plan. 

(5) The plan ahall provide that no State or local covemmenl 
within the State llhaliiMt prohibiWd. under State or local law, 
from negotiatinc anclenterinc into lonc-&enn contracta for lhe 
aupply or eolid wute &o raoun::e rec:owei"J facililie., or for con
eerving materiala or eneru by redueinc the wolume of waate, 
from enterinc into Ions-term contncta (01' the operation o( 
auch f.w:iJitiee, 01' from .curiRI lonar-&ema marketa for material 
and eneru rec:owered from auch f.cilitieL 

(6) 1bc plan ahall prowide for ncb raoun:e coneervation or 
recovery and for tho diapoeal of loUd wut.o in aanitary land
filla or anJ combinaUon of predic:a 10 u may be neceeaary to 
uae or diepoee of aucb weete in a manner \hat ia environmen
tally aound. 

(b) 018cu:nONA&Y PI.AJI hovanon Jlau'IINO '10 lbcYcuo 
OIL-Any State plaa eubmiUed under thill.ubtitle may include, al 
the option of the S&a&e. proriaiona to carTJ out each of the follow
ing: 

(1) Enc:ou....-t.lo the maximum ateot feuible and con
aietent with the protection of the ·public he.lth and the envi
ronment. o( the uee ol recycled oil in all appropriate areae of 
State and loc:ai10¥CfDment. 

(2) Enc:ourqement of penona COiltnctiRI with the State to 
....., recycled oil &o the muimum eatent feuible, conai.etent 
with proledion ol tbe public health and the environment. 

(3) lnforminc the public of the u.- ol nqclecl oil. 
(4) Eetabliahmenl and implementation of a program (includ

inc any nec:aury licensing of penona and including the uee, 
where appropriate. o( IDftnifeeta) &o MBUre that ueed oil i.e col
lected. tranaporled. treated, lltor'ed, reued, and diapoeed of, in 
a manner which ..._ not praent a hazard to the public health 
or the enYironment. 

Any pl•n aubmiu.ed under thi.e title before the date of the enact
ment o( the U8Cd Oil Reqdinc Act oll980 may be amended, at 
the opt.ion ol the &a&e. at any time an. .uch date &o include any 
proviaion refund to in thi.e aua.e.ct.ion. 

((b)) (c) ENDOW AND MA'I'DIAU 0oNaaYA110N AND RIIOOVDY 
Fuaaaaun PLANNINO AHD Aaeln'ANCL--(1) A State which haa a 
plan appruftd under &hi8 aabtitle or whida hu aubmitted a plan 
for auch apprvral ahaJJ be eligible ror IM8i8tanc::e under aection 
•008(a)(3) if the Admi.nilaa&OI" determinee that under auch plan the 
Sta14 wiii-

(A) analyze and determine the economic and technical feaai
bilitJ of faciliU. and programe to c:onaene raoun:a which 
mntribute to the waate aream or to ncowe17 eneru and mat.e
riala from muoicip.l wut.e: 

(8) analJZC the lecal, iMtitutional. and economic: impedi
menta to lhc development of ayatenw and f.cilitia for conaer• 
valion of enero or materiale which contribute to the waale 
alream or for the recovery of energy and mat.eriala from mu
nicipal waate and make recommendaUona to appropriate gov· 
ernmenl41authoritia (o,. ov~~rnin• .a • ..-a. ; ... ~;---•-· 

(C) .. w municipalitia within the St.te in developi ..... plana, 
programa. and projec:U to oonaerve reeourcee or UCO\ nergy 
and material• from municipal waal.e; and 

tO) coordinate the raource mneervation and recovery plan· 
ning under aubparagraph (C). 

(2) The an ·:y .;_. referred to in paragnph UXA) ahall include-
tA) th£ .. taluation ol, and atabliahment of prioriliee among, 

market opportunitia for induatrial and commercial uaen of all 
typee (including public utilitiee and indualrial peru) to utiliu 
energy and material• recovered from municipal waal.e; 

(8) com~rieona ol the relative c:oet. or enero recovered 
from munacipal wut. in relation to the ooat. of energy derived 
from fa.il fuela and other aourcee; 

(C) atudia of the tranaportation and atorage problema and 
other probleme aeeociated with the development of energy and 
matenala recoYei'J technology, including curbeide eource eepa· 
ration; 

(0) the evaluation and atabliehment of prioritiea among 
wa111 of coneerving enero or material• wh.ich contribute to the 
waale .trcam; 

(E) comjlerieon of the relatiYO total CXl8ta between conserving 
reeouru- • .. d diepoeing of or recovering auch waate; and 

(F') alL• · . o( impedimenta to resource coneenration or recov· 
ery, inclu.::ng buameaa practicee, traneportation requirementa, 
or atorage difficultiea. 

Such atudiee and ..... ,.. ahall aleo include atudiee o( other 
aourca of eolid waale fonn which energy ~nd materiala may be re
covered or minimlzed. 

(dJ S1z• o, WAnJ:-7b-EN••or FACIUTia.-Notwitlul4nding any 
of tlu aboac l"ftlUi~nwnU. it il IM inuntiota of tlau Act and llu 
plotanill8 pi"'C'r:U tkacloped purauonlto thu Act tlaat ita ckunninif1/l 
IM •ize of IM WIN~~rwrgy {ocilit:y, cukqu.ou proui.ion •hDII ~ 
given lo I~ pre#nl and rrGMJtUJbl:y anticipakd (ulu~ n«d. of th~ 
rrcydill8 atad raouta ra:oucry itakral within Uu area encompou<tl 
by 1/u plontaill& ~ 

CUTDIA roa aAHrrAaY UNDnu.; IANIT4aY IANDnuA aEqUiaD FOil 
ALL D&ll'<l64L 

SIC. .Coo.t. (a) CarrniA lOll 84NITAaY LANonu...-Not later lhan 
one year after the date of enactment of thia aection, after conaulta· 
tion with the Stat.ea, and after notice and public hearinga, lhe Ad· 
minid.rator ahaJl promulgate ret{Uiation.e containing criteria for de
terminins which faciliti~ •hall be cla.ified ~ .eanitary la~dflll11 
and which ahaJI be clua1fied aa open dumpe walhm the meanan~ of 
thie Act. Al a minimum, •uch criteria •hall provide that a facilily 
may be ~l ... ified aa a .. nitary l.a~dfill and not an open dump only 
if there aa no reaaonable probabahty of adveree effecta on health or 
the environment fro~ dUipoeal of aoli~ w~le at euch facilily. Such 
regulations may proVIde (or the claaaaficataon of the lypea of aanl· 
tary landfill•. 

(b) Daaroe4L R.qu1am To 8& IN S•Nrr•n LA.Nonu.a, F.rc.-For 
purpoeee of complying with eeclion 40<1:1(2) eoch Sta~ piRn e~ull 
orohibil the eetabliahment of open dum~ pnd cont.aan a requ•re· 
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(",, that dlt>IJOIWI of ull uolid wtt:tle within the State shall be in 
compliance with such ~lion 400j(2). 

(d EvrtCTtVE DAn.-The prohibition contained in aubeection (hl 
tthull take effect on the dote aix monttu. af\.er the date or promult:u· 
tion of regulotion11 under aub8ection (a). [or on the date of opprov· 
al of the State plan, ~~thichever, illat.er.] 

UPOR.ADINO or OPitN DUWPI 

S.:c. •oos. (a) Ca.ostNO oa UrouDINo or ExasnNc OnN 
DuMPB.-Upon promulgation of criteria under .ection IOO~o)(:J), 
any solid wute managment practiC. or dwpoeal or eolid wtu~le or 
haz.ordous waste which con.atitulel the open dumping of eolid woale 
or ha.zardoua wut.e ia prohibited, except in the cue of any practice 
or di.epo881 of eolid wute under a timetable or echedule for compli
ance eetabHahed under lhi.s eection. TM prohibition c:oniaiMd •n 
th~ p~ing ununu thall ~ ~nfOIUObk umkr t«tion 7002 
oca1n.t ~rw,.. rngo~ in th~ ad of o~n dumpi~. For purpot~t.'11 
or complying with eec.tion 4003(2), and 4003(3) each State plan ahnll 
contain a requirement that aU exieting diapoeal facilities or aites 
for eolid waste in euch Stale which are open dumpe lieted in the 
inventory under aubeection (b) ehall comply with auc:h measureil WI 

moy be sromulgat.ed by the Adminiatrator to eliminate health huz· 
arda on minimize potential health ha2.ard8. Each auch plan ahnll 
eetabli.eh, for any entity which ~monatntee that it baa considered 
other public or private alt.emativee for aolid waste management to 
comply with the prohibition on open dumping and ia unable to uti
li.z.e euch aJt.ernalivee to eo comply, a timetable or achedule for com
pliance for auch practice or di.spau.l or eolid waste which specifies a 
11Chedule of remedial rneasuree, including an enforceable aequence 
of actiona or operation., leading to compliance with the prohibition 
on open dumping of eoHd wut.e within a reaaoncble time (not to 
nceed 5 yean from the dale of publication of c, !.eria under eec· 
lion IOO&aXJ)). . ' i 

(b) INnNTORY.-To 888illl the Stalel in comptt · .1g with section 
•003(3), not later than one year after promulgahon of regulations 
under eection 4004, the Administrator, which the cooperation or 
the Bureau of Cenaua shall publiah an inventory or all dU.poeal ra
cilitiee or site. in the United State~ which are open dumpe within 
the meaning of thU. Act. -

(c) ClJNTitOL or HAZAitl>OU~ DISI'0.1AL--(1XAJ Not kJ~r than 3G 
monthl o(~r th~ dou of enoctwwnl of I~ Ha.zardou. ond Solid 
Wa.~ Awwndwwnt. of 1984, MCia St.ak tlulll IIOOpt ond impl~nwnl o pumil program or otla~r .,_,~m of prior opprouol ond ronditioru 
to aau~ tlual t«la .olid wcuu mo~IIU'nl {odlity within •uch 
Sto~ whkla moy rrcriur lao.zardou. ltoUMiaold 1110.11' or hozordow 
wcuu dut to th~ provilion of ~«lion 3001(d} for •nu~ll quantity gtn· 
rrotorw (oth~rwiM not •ubj«l to I~ tTqui~fiU'nl for o ~mail urukr 
uction J()()$} will c:omply with IM_ ~ppliaJbk trit.er'ill promulgoUd 
undrr uclion 4004(a} and ucli.on J008(o.X3J. · 

(BJ Not lour titan eight«n month. a~r IM pt .n lgotion of rr· 
vt.ud criuri4 un.ckr tubu-ction .fOO.ffo) (Cll rw,uirwl by t«li.on 
~OJfXcJ), toeh Stou tlaall adopt and impkwwnl o pumit program or 
otMr •y.um or prior appnwol and ronditi ...... ,_ · 
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wlul wo.slt matu.~~."fmtftl fanl,ty within auch Stair w1uch mnr rt· 
Cfl~ laazarduw laou.uhold UKlllt or ho..zardoUJ wcutt dur to lhf' pro· 
vi.s1011 of ucti.an J()()l(d} (or amall quantity ~ntrolon (olla~rw&M not 
tubjtd to tM ,yqui~nwnl for o prrmil untkr t«li.on J()()$) will 
comply with IM cri~ri4 rruiud urukr ucli.on .f()()4(a}. 

(CJ TM Admini.-trotor •hall tkurmiM WMIMr ~h Sta~ hcu ut· 
~loptd on od~uou pt'Oif'Om untkr lhit porogroph. TM Adminl.· 
trator may mo.W lUCia o tkurminolion in tof\iunt:tion with upprov· 
ol, disapprowl or partial oppl'fWOI of o St.ak piDn untkr uclion 
4001. 

(2XAJ In ony State lhol IM Adminittrotor fkltrminn htU not 
adopml on achquot~ procrom for J~~t:la (ocilitia undtr porogroph 
OXBJ by tM date provilkd in auch porogropla. lht AdministrolOl" 
moy u.u tM autlaorilid oooilobk unckr a«tion.l 3001 and 3008 of 
thu litlt Ia ~nfe'J#"« IM prohibition eo~~t.abwd ill •ubuction (a) of 
tlau uction willa rap«l to •uch (ocilitin. 

(BJ For pu~ of thu pof'08'1'0ph, IM ~ .. ,yquirrmtnl of this 
eublilk" '" t«lion JOOI•Iaoll ~ d«nud to incltuk crittriD promul· 
gokd by tM Adminieuator unthr NelioM 10081aX3J and 4004fa' of 
lhu titk, orad lh~ ~rm .. luuardoru wcuta .. in a«lwn 3001 ehall ~ 
d«mnl to iru:lauk .olid wa.k at focalilio claoc may hand~ hcuanl· 
ou. lwUMia.old waata or laaml"dou. loPillta (rom tmDII quonlity ~n· 
,rotor&. 

raOC&DUal£ roa DKVDDI'IdMT A.ND IYPLIUII:HTATION or 8TA'R PLAN 

Sac. 4006. (a) loKHTtJ"'CATtON or RaosoNs.-Withln one hundred 
and eighty claye ~r publication of pidelines under eection 
•oo2(a) (relating to identication or regiona), lhe Government of each 
Stale, afler corwultatioo with local elected ofrac::iala, ahaJI promul
gate ~latiorw hued on auch guidelinM identifying the bound· 
ariee or each area within th~ State which, u a 1'8Ult of urban con· 
untratiorua, geographic conditions, markets, and other (acton, is 
appropriate for c::anyinc out regional 110lid wute man~tgemenl. 
Such ~lations may be modified from time to time (identifying 
additional or different ~ona) punuant to such guidelines. 

(b) loiHTinCA110N or STAn AND LocAL AOIENCia AND RESPONSI· 
aautns.-(1) Within one hundred and eight7 daya after the Gover· 
nor promulgates regulatione under aubeect.ion (a), for purpoeee of 
facilitating the development and implementation of a State plan 
which will meet the minimum requaremenb or MICtion 4003, the 
State, together with appropriaiAI elected offic::ala of general purpoee 
unite of local government, ahall jointly (A} identify an agency to de
velop the State plan and ~entify one or more agenciea to imple
ment auch a plan, and (8) identily which eolid wute management 
activities will. under •uch Stale plan, be pt.nned for end carried 
out by the Stale and which •uch management activities wilt. under 
euch State plan, be planned for ond carried out by a regional or 
local authority or a combination or regional or local and State au· 
thoritiee. If a multi-functional regional agency authorized by State 
law to conduct aolid waste planning and management (the rnem· 
ben of which are appointed by the Governor) _il in ui.atenc- nn t .. a 
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lhi.a a-rat. la. WMre r-able. cleeipatiola ol the acencJ for the 
affected area deaicna&ed under aection 8 ol &he Federal Water 
Pollution Control Ad (86 S&at. 839) ahall be COMidered. A State 
-«enc:J identified uDder thill pencraph ehall be .tabli8hed or de. 
ip.ted by the Gonmor ol .uch &aa.a. Lacal or nP»nal acenciea 
identifted under UU. ,.,..,.ph .a..ll be ... ,_. ol indiYiduala at 
Jc..t a m¥»ri~ olwhoaa ..,. alecteclloc:aloft".a.J.a. 

(2t If plannPc and imp&em.n&alion ..,...a- an DOt Wentii'Mid 
and ~at.ecl 01' ...a.bli.hed • n~C{Uired w.der perapaph (l) for 
anJ affected • ...._ tha Goveroor ahaU, Won abe date two hundred 
and ~ntJ da,. aftac' prvmulcatioo ol nculaliona under •ubaec
tion (a). -c.ablieh or..,..._ .. a &ate eceoc11o develop and imple
ment the Sta&.e plan few MaCh ...,._ 

(c) lln'DftA'n ilMJIOif&.-(1) ba the CMI olanJ nwioo which. pu~ 
Mlaftt lo the pideiU.. ~t.bed bJ the Admia..,..tor under ..,_ 
tion .ooa•) (relalinc &oo idenlif..:.lba ol rep..). would be located 
in two or rDOnt &.aac.. abe Gowemon of the r.pective Stata. after 
corwul&ation with local elec:t.ed olfaciala. ahall conault. cooperate, 
and enter ln&oo ...-menta idelllilyinc the boundaO. of •uch 
ncion pur.&aQllo ..t.ectiOB (a). 

(2) Within OM buodrecl aAd •llhlJ .. ,. after an lotentate 
,..ion i. identif...t b7 ...,.....n& u.._. ,.,.....ph (1). appopiate 
elocted oft".a.lll of poenl pu~ DDita ol local pernment 
wiLhin IIUCh nciaa eball jointl7 ..tablWa or ~t.e an acency to 
de-ftlop a plan fOI' IIUCh recion. II ao 8UCh epnq ia ..tabl&.hed or 
deeipa&ed withia lUCia period bJ .ada oft".a.t.. the GoYemorw of 
the rapoctiwe &.a. ... , • .., ac•-tea&. -.bliah or ct.ipat.e for 
.uc:h pufPO'e a ancle aepreiiien&aane oqaaizatioa includinJ _eledod 
olfllciala of .--.1 pu...,._ unite ollacal pwemment within .uch 
ncion. 

(3) lmplementatloa ollntenU&e l'llioftal eolid ...a.. maup
ment plarw .ball be CODd.acted bJ uaila ollocal pwemlbOQt for anJ 
portion ol I'IIIPoa wilbia &bela' juri..tM:t.aoa. or b7 mul · · un.dictional acena- or autharili. .. ipa&ad ill ~with ~I.e law, io
cludinc thoae de.ipaled bJ acnemea& "1 ada uniu ol local ..,.. 
emment for aach pu....-. If oo ada unat. apnc:y, or authority i8 
10 d~i«nat.ed. the rmpoctift Oowemont 8hall cleeipate or ..tabliah 
a linale in&el"'l&ate apncJ 1o Implement auda plao. 

(4) for pu....- ol W. •btitle. ., milCh ol an in&entata recional 
plan • i8 c:anied aut within a putic:ular &ate llhaJI be deemed 
ptarl ol the State plu fOI' aach S&a&e. 

~AI. or n•n "-'"',...AI. ~.ucca 
S.C. 4001. (a) hAM AftaowAL.-The Mmlni.Ualol' ..... wil!UA 

lla montha after. &ea. plan,... beea IUbmiUed for ·rpnwal. ap
prvnl « dieappnrwe &be plan. '"'- Adminial.nlol' aha) approwe a 
plan if he de\erminee lhat-

(1) ilancda the requiremoou ol pancnphe til. (2). (3), and 
(6) ul ..n.ioG .ooJ; and 

lZI '' a....U.. pnrnittlft I«,...,._ ul.uch pUn. .Jkr hOtioe 
and uubhc ta..rinc. wt..n,.,.f Ow A4.Wt._raWt, b7 ~la-

(A. that aewWecl nplation. n~~pectinc mini.-·•m re
quirementa hawe bee& procnulpted under pef'al ~ ( 1 ), 
(2). (3), and (i) of eedion 4003 trith which the SLate plan ia 
not in wmpliano.; 

(8) that anfannadon hM become an.ilable which demon· 
etnte. the lnadequaq ollhe plan to effectuate the pur· 
poeee ollhia .ubtille; 01' 

(C) th:atiiUCh ....._ .. olhenri.e nee 1 ry. 
~ Adminiltrat.or .taall l'ftiew appr'OW!d piau from Ume to time 
and it he determine. that nmeion 01' ClC»rrecUooe ... DeC fJ t.o 
brine .uch plan into oompliance with the minimum nquiremont. 
promulcated under eection 4003 (includan. new or reYUed require
ment.), he llhall, after nolice and opportunilJ for public beerin,, 
withdraw hi. approyal oiiAICh plan. Such withdrawal ol approval 
ahall ODMe "'be effoc:ti" upoca the Admiaa.c.r.LM'a dGt.el'lllination 
that IUCh c::r...,.~a;. with IIUCb minimum requi~ala. 

(b) Euo1a1; "'T Of' 9r.&Ta lOa ~DAL fi'INANOAI. A..lft.AJ~~ca.
(1) Tbe Admhi.Ua&or ahaJI approve a St.t.e application for finan· 
cial ~under &hie aubliUe, and make pant. to auch Stau, 
if euch State and local and resionaJ authoritaea trithio .uch SLate 
hne complied with the requiremenla of .ction 4006 within the 
period required under ..ada ..ction and if •uch St.aa. hae a Slat.e 
plan which hM been approved b7 the Adminiatnl.or under thia 
.ubtiUe. 

(2) Tbe Admlai.ualor 8hall appron a &ate applkalioft for finan
cial ..u.tana. uoder thia ... tJtJtJe. and make paola to •uch &.t.c, 
(or faacal yearw1918 aod 1919 illhe Admini.tral.or detenninee that 
the SLat.e plaa continu. to be eli&ible for apprvyal under 8\lt.,c,c . 
taon (a) and a. beinc implemented by the State. 

(!I) Upon withdrawal olarpnma.t of. &at.e plan under .ut.ection 
(a), the Admiai..tra&or ahal withhold Fodaral financial and &.cchni· 
c.aJ .. i.tance under thia .ublit.le (other than wch &.ochnical .. ~.~~t
ance .. maJ be near riJ &o ...a..t an obtaininc the rein8latemcnt 
olapproYaJ) unliiiiUCh lime aaauch ·~ala. re&n.lakld. 

(c) E.uenNO AC1'1V1'1UL-Nothinc U\ th&. •ubtiLie ahaJI ba con· 
.t~ l.o prewent or affect anJ actiYitiea rapectinc .olid waate 
planninc or man.ceaaent which are carried out by Stale, rqionoJ, 
or local authoriliea u..SC.. .uch .cl&Yitte. are inconal.atent w ilh a 
S&at.e plan approvod b7 lhe Aclmin&.t.ral.or under th.ia •ubtille. 

nDUAI, AallrTANCII 

S.C. 4008. (a) AUI:IIOUZA110N or f'aHDI.AL FlNANCLU. A.a61trr· 
ANCL--(1) 'Ibere are aulboriled ID be appropriated $30,000,000 for 
fleC&I year 1918. $.40,000,000 f« fa.cal year 1979, $20,000,000 for 
fleC&I ,-..r 1980, $16,000,000 for fleC&I )'ear 1981, [and $20,000,000 
for faacal )'ellf 1982] 1%0,000,000 for IM (~«DI :lftJr JIIJt, and 
110.000,000 for each of IM (1«01 )'ftlrw U85 lhl"fHA8h Jl88 lor pur· 
po.ea of financial~ &o SLatea and local, rqrional, and in~r
gal.e authoriliea (or the development and implemen&.ation of plu ne 
approwed by the Adminiatrator under Lhia aubLille (other than 1 h~ 
provi.aiona of •uch plana rderred Lo in IIC'Ction 400l(bl, relalinK w 
JcaaJbihly planning for municipal waate entrxJ and materu•la (-on· 

-"""·l;nn and n>OOYerv). 
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C~I(AJ The At.lmlltU.tralor U. uuthori~ to provid11 finunciul W~Hilll· 

ance to St.!tl.etl, countit!8, municipalitie., and in~rmunicipal ogcn· 
cies and St.ut.e and local public solid wut.e man&Kement authorities 
ror implementation or prOf(T&mll to provide ~M>Iid waste IJUU1.8ge
menl, resource recovery, and reeouroe conaervution eervices and 
hiUJU'dous WBJII.e manugemenl. Such aMi.tanoe aha.IJ include atM~iat.
ance for facility planning and feuibilily .tudie.; ex~u ooruulla· 
tion; survey• and analyeee of market needa; marketing or recovered 
rettOUrce&; t«hnology ueetM~ment.; JecaJ expenaee; 001\alfUClion rea. 
1ibility etudie~; eoun:e ~panlion projecta; and rl8CAJ or economic 
investigationa or 1tudiee; but 1uch ueiatance 1hall not include any 
other element or con.atruction, or any ac:quiaition of land or i.nt.ereet 
in land, or any eub.idy for the price of recovered r.aur"Cftt. Agen· 
ciee &Miet.NI under thll •ubeection ahalJ conaider ex.iating 10lid 
wute manqemenl and tuuarcJou. wute management MI"Vioel and 
farilitiN u well u (aci.litie. propoled for oon~t.ruction. 

(8). An applicant for financial uai.taoce under thi. pllt1lgraph 
muat &gn~e to comply with rMP«f, to the project or progTam auU.t· 
ed with the applicable requi~ment. of~eetion 4006 and 1ubtiUe C 
or thia Art and apply applicable eolid wuc.e manqement pract.ice8, 
method., and levela of control cooaialent with any l'lidclline. pub
li.Bhed punuanl to led..ion 1008 o( thia Ad. A•i•tance under thia 
paragnph lhall be available only for propatU certified by the 
State to be oonaiatent with any applicable Stale or areawide ~M>Iid 
wut.e management plan or program. Applicant. for technica.l and 
financial ._iatance under thia Md.ion Mall Dot preclude or (ore
cloee cooa.ideratioo of progTiliM for the recovery or recyclable mate
riah t.hrouah IIOUI'CI8 •puatioa or oC.ber reeoun::e reconry tech· 
nique.. 

(C) Tht~re are authoriz-ed to be appropriated $15,000,000 for each 
of the r\8C.al yean 1978 and 1979 for purpoi18 or thia eection. There 
are euthorU.ed to be appropriated $10,000,000 for r..aJ year 1980. 
$10,000,000 for rw:aJ year 1981, [and $10,000,000 (or fala) year 
1982] 110,000.000 for (1«01 year f,t, and 110,000,000 for Meh of 
IM {ua:J/ J"l'',.. /985 ilarougla 1981 for purro-'! of thll paragraph. 

(3XA) There i. authoril.ed to be appropnat.ed for the fi8Cal year 
befinning October I, 1981, and for each fa.ca.l year thereafter 
before October I, 1986, $4,000,000 for purpoMI of making grant& to 
SUtM to carry out MCtaoo 400S(b). No amount m:' ~ be appropriated 
for •uch purpoae~ for the fi8Cal year becinninc "1ctober I, 1986, 
or for any ruw:a~ year thereafter. 

(8) Aaeiatance provided by lhe Adminiatrator .ander thia para· 
graph lhall be w.ed only for the purpoeee epecified in MClion 
4003(b). Such .. iat.ance may not be ued (01' purpoaea or land ac· 
quiaition, fma) facility .deeign, equipmeD& purdv•, CODilnlction, 
elartup or operation .ctiviliN. 

(C) Where appropriate, any State receiviq uaietance under this 
paragraph may make all or any put ofeuch aMiat.anee available t.o 
municipalitie~ withlD the State to CIU'I'J out the .aiviU. epecifaed 
in eection 4003(bX I) (A) and (8). 

{D) TlutY OtY outla.ori.ud-
(i} 1o ~ ffl4lk ouailobk 115,000,000 oul of fund.ll oppropri4Ud 

for {iM:tll YNT 19&5, GAd 

) 
7!J 

(ii) lo ~ oppropriot«J for ~~~ u( 1/ut (1«01 J"fUrs 191/fi 
lhtmlgla 1988, ltO.OOttOOO 

for gron,. 16 Slota (Gild IIIMtY oppro!"i4~ lo rqiomJ/, loool. and 
intt'ral4~ ~ncia) Ill impkrrwnl pt'Oifto,.. tw~uiring compliDrt« by 
~/id WtU~ IPID~trwlll {a~:ililia IUilla IM aif.uin promu/goi.«J 
urukr HJCtion 4004fQ) Gild wliolt IOOIJ(aK3) GIUlwilh 1M prooiliolu 
of uclion 4005. To 1/ut a~nl ~ticobk. ewA procromc elt.oll IY· 
quiry •wit comp/Uuu:. 1101 14t~r tlao11 IIUrly-ei.r lrtDIIIM ofkr 1~ 
ckJ~ of IM ~IIGCIIMIII of liN H~ allll Solid Wcu~ A~Mnd· 
trU'n,. of /98l. 

(b) STAn A.u.oruENT.-'Dwt ellJ'U appropria~ in any fliCal yur 
under 1ubeection (a)(l) be aJJoUed by the Adminiat.rator among aJI 
Statee, in the ratio that the populatioa in eech State bearw t.o the 
population in aJI ol the Statee. eacept that DO State aha.ll reoei\'e 
IMe than ooe-haJf of 1 per centum ol thleuma., allotted in auy 
ra.ecaJ year. No &ate .tuall reoaive any IJ'1lftt UDder th..i8 eection 
during auy f.-cal year when it. eapeuditure. o( OOQ.Federal fund. 
for other than nonrecurrent eapeod.itun~ for •lid wute manqe
ment oonlrol p~ will be le. thea ill apendituree. were for 
•udt p~ dta.riq faecal Jeer 1971i, acept that tiUCh fund. may 
be reduced by an amcMIDt equal to tMir proportionate ahare ol any 
general reduction o( State •pendior ordered by the Governor or lee· 
ielature or IUCh Stele. No State ........ nceiw any cnat (or •lid 
wute rnan.agement Procrame unJ .. the Adminiatrator ia utiafaed 
that IUCh IJ'8llt will be_, ueed .. t.o IIUpplemeal and. to the ealenl 
practicable. increue the le.el or State, local. recioaal. or other non· 
FederaJ (uncia that would in the aheeb08 o( IIUCb pant be made 
available for the maintenance oleuch prclp"aaDL 

(c) D&BnJatmoN or P'uDAL f)NANa.u. A8ulrrANar WrnuN THa 
ST•n.-Tbe Federal eei••ance aJiott.ed to the Statea under .ub.ec
tion (b) ahaU be allocated by the State receiYina .w:h fu.ade to 
State, local, rqional, aDd inte,.....te authori&.iee canyinc out plan· 
nine and implementatioa ol the State plan. Such allocatioa aha.1J 
be bued upon the reepoaaibilitie. ol the ..-pectiN .,.,.U. u dater
mined purwuaat to MCtioa 4006(b). 

(d) T.cltHJCA.L AMwrANar..--(1) 11\0 Adminiatntor may provide 
t«hnacaJ aai8tance to State and local rovenunenll for JM.IrpoMI o1 
developiq and implementina State p&an.. Technical uaiatance ,. 
•peeling I"MMW"C'e reoo1rery aa.d c:oGMrvatioa may be provided 
through neource recovery and coneervation paoefa. •lahliah0d in 
the Environmental Ptotectioa Acency under eubtitJe D. t.o aaai.et 
the State and local gowr1UII.ent. with .._peet to part.jculAte re
eource recovery and couematioo projecta UDdw CXMMideratioo and 
to evaluate their effect on the State plan. 

(2) In carryinc out UU. ..m.ection, tiM AdminWtr-at.or ia author· 
Ued to provide teehnical uaietance to Stat.. municipalitiea. re
gional authoritie.. and intermuaic:ipal aaeaciN upoo requad .• to 
...U.t in the removal or modification of lecal. iutitutioo.al, and eco
nomic impediment. which ha1re the elrect ol impedinc the develop
ment of eyet.eme aDd faciliU. to recover eaeru an:J ~~~ froJQ 
municipal wule or to CIOIUIIItr- ..... ""' ..... -·•·-.:- - -



(A) l: reculationa. and polide.. including State and local 
procuR .. .-nt polida. which are not favorable to raource con· 
eervation and tecoYef7 policiea. ~ and facilitiea; 

(8) impedimenta to the finananc ol f.cilitiea &o con.eerve or 
recover enero and material• from municipal waate through 
the eaerciee of State and ICICal authority to ieeue revenue bonda 
and the u.e ol State and loc.al credit .. iatance; and 

tC) impedimenta &o inotitutional arrangementa neceeeary &o 
undertake pro,;ect. (or the coneervat.ion or recovery of energy 
and materiala from municipal waate. inc:luding the creation of 
apeci.al diatricta. authorit.its. or c::orporationa where neceasary 
having tho power to .ecure the aupply ol waate of a project.. &o 
coner.rve raoui"CC!!I. to implement the project. and to undertake 
related activitiee. 

[2] (J) In carryint out thia .ubeection. the Adminiatrator may, 
upon requeet. provide &echnir.al U8Wtance to Statee to IUIBiat in the 
removal or modifacation of lqal, in.atitutional, economic, and ot.her 
impedimenta &o the rec:yding of uaed oil. Such impedimente may 
include lawa. reculaUcme. and policiee. including State procurement. 
policiea. which are DOt favorable to the ~ling of uaed oil. 

(e) SncaAI. CoMMUHma.---{1) The Admaoiatra&or. in cooperation 
with State and local offaciala. ahall tclentify local govemment.a 
within the United Stat. (A) haYing a eolid wute diapoeal facility 
(i) which ia owned by tho unit of localpwemment. (ii) for which an 
order haa been iaeuc:d by the Slate &o ce.ao receiving aolid waate 
for treatment. ~&once. or diepoeal, and (iii) which ia eubjed. &o a 
St.ate-approwed end-uee recreation plan. and (8) which are located 
over an aquifer which ie the aource ol drinkin~ water for any 
pereon or public water .,.tern and which baa .enoue environmen· 
tal problema rauiUnc from the diepoeal oleuch aolid waate, includ· 
ing poeeible methane ~icntion; 

(2) There la authori..&ed to be appropriated to the Administrator 
$2,600,000 for the fa.ec:al year 1980, • ~d $1,500,000 for each of the 
fl.aCAI year. 1981 and 1982] 11,500, for eacla of IM fucol Jftlra 
1981 ond UBZ. ottd $5()0,()()0 for cocA of IM (ucol Jftlra 1985 
throu&h 1988 to make pnlll &o be UMid for contaanment and atabi· 
li.z.at.ion of eolid WMte located al. the cliapoaal aite. referred to in 
peragnph (1). Not more than one c:ommunitJ in anJ State shall be 
eligible for grana. under &.he. pe......,..ph and not more than one 
project in any Slate ahall be eliciblo lor ..ach ,.-ant.a. No unil. of 
local l(nemmenl. ehaJI be elicible for p110la under t.hia paragraph 
wilh raped to any ute which esoeeda 66 acne in aiz.e. 

(0 ~arrAMe& '10 MuNICirAUTla roa ENaoY AND MAnaaAu 
CoNIIDVA'nON AND ftaoovar PI.ANNINO AcnVITia.---{1) The Ad
min&at.rat.or ia auu.on-d &o make pant. to municipalitiea, regional 
aut.horiLW... and intennunicipal acenciee to ca1T7 out activit.iee de
ecribed in eubpencraph (A) and (8) of Md.ion 4003(b)(l). Such 
gTanle may be made only punuo.nt &o an application aubmiUed to 
t.he Administrator by ihe munacapa)ity which application haa been 
approved by the State and detenoined '7 &he State &o be cona&al.ent. 
with any State plan approved or eubmatted under thia aubt.itle or 
any other appropriate planning carried oul. by the St.ate. 

(2) There ia authoriud to be appropriat.ed for Lhe faacal ytar be-
. "' • • ~- • 1001 -~A l"r .... rh li.ral WoPAr Lh~reAller before 

October l, 1986, $8,000,000 (or purpoeea of making grante '1\U· 

nidpalitiea under lhie aubeec:lion. No amount may be appro. .al.ed 
for auch purpoeea for lhe fa.acal ,ear beginning on October 1, 1986, 
or for any faecal year thereafter. 

(3) Aaaittance provided by the Adminietrat.or under lhit eubeec· 
lion ahall be wsed only for lhe purpoeee Bpe(ified in paracraph (I). 
Such uaiatance may not be uaed for purpoeee of land acquieition, 
final facility deaign, equipment purchaeee, conalruct.ion, etarlup or 
operation activitiet. 

[(0) {.() lule. "'I.He& 10 SrAna .oa DaacacnoNAaY Paoouw roa 
RECYCLED Oaa...-,l) The Adminitlra&or may make IJ'an&a &o St.at.ea, 
which have a SLate plan approved under eection 4001, or which 
have aubmilted a State plan for approval under auch eection, if 
auch plan includee lhe diecret.ionary proviaiona deecribed in eection 
400:J(b). Grante under thie eubeection ehall be for purpoeee of aaaiat· 
ing the State in carrying out auch diacretionary provieiona. No 
grant under thia eubeeclion may be uaed for conatruction or for the 
acquiait.ion o( land or !"JuipmenL 

(2) Grante under lhaa aubeeclion ehall be allotted among the 
Stat.ea in the aame manner u provided in the firat. .ent.ence or aub
section (b). 

C3) No gTanl may be made under lhie aubeeclion unleee an appli· 
cation therefor ia aubmitted to. and approved by, the Adminietra
t.or. The application ahall be in auch form, be aubmitted in auch 
manner, and contain euch infonnalion aa the Adminiat.ra&or may 
require. 

(4) For purpaeea or makin1 p-ante under lhie eubeection, there 
are aulhorized &o be appropriated $5,000})()() for faacal1ear 1982 
[and $5,000,000 for faecal Jar 1983.] 1S,OOO,OOO for (1$001 yror 
J!J8J, and 15.000.000 for etKia of IM (1SC0l1ftJTI 1985 through 1988. 

aUUL OOWMUHma A.881ft'ANCK 

SIC. 4009. (a) IN GIDfD.AL.-The Administrator ehall make 
grant.a to St.at.ee to provide .. iatance to municipalit.iea with a pop
ulation of five thouaand or Ieee, or countiea with a population of 
len thouaand or Ieee or Ieee lhan twenty penona per aquare mile 
and not within a melropolitan area, for aolid waate management 
fadlit.iea (including equipmenl) neceeeary &o meet the requirement. 
of eection 4005 of lhit Act or ratrictiona on open burning or other 
requiremen&a arising under &he Clean Air Act or the Federal 
Water Pollution Control Act. Such ueiatance ahall only be avail
able. 

(I) &o any municipalily or county which could not feaaibly be 
included in a aolid waate management ayetem or facility eerv
ing an urbanized, mult.ijuriedict.ional area bec.auee of ita dis
tance from euch ayetema; 

(2) where eaiating or planned aolid wa~llte management eerv· 
ieee or facilit.iea are unavailable or inaufficienl &o comply with 
lhe requirementa of eect.ion 4005 of this Act; and 

(3) for ayetema which are certifit.-d by the Swtc- to be conai:sl· 
ent wit.h any plana or progToma e:tU.bliHht-d under any State or 
-. ..... a..,&.-1. nlnnnina nrrw-~ 
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(~AUOTM•:NT.-1'he Administrator ~thull ullot the eums oppro
i,riau.o.d to curry out this IM..'Ction in ony futeal yeor among the 
Swtes in occordonce with regululione promulgated by him on the 
bwtia of the average of the ratio which the population of rural 
areas of euch State bean to the total population of rural areaa of 
ull the St.alett, the ratio which the population of countiee in each 
State having lese than twenty pe1110ne per equare mile bean to the 
total population of such countiee in all the Statee, and the ratio 
which the population of such low-deuity couotietJ in each State 
hoving 33 per centum or more of aU familiee with incomee not in 
exceM of 125 per centum of the poverty level bean to the total po~ 
uJation of such countiee in all the State.. 

(c) LtwtT.-The amount or any grant under this aection ehall not 
exceed 75 per centum of the coati of the project. No uaiatance 
under this eection aha.JJ be available for the acquiaition or land or 
int.ereflt in land. 

(d) APPROPRIATIONS.-There are authoriz.ed to be appropriated 
$25,000,000 for each of the f!ACal yeara 1978 and 1979 to carry out 
this eection. There are authorized to be appropriated $10,000,000 
for the ft.BCRI year 1980 and $16,000,000 for each of the fi8C81 yean 
1981 and 1982 to carry out thia lledloo. 

AD.l"QUACY 0, Cvrt'AJN OUIDDJND AIID c•lf'UIA 

SEC. 4010. (a) STUDY • .._TM Admini.lrotor •holl conduct a .tudy 
of th~ uunt of wh~h thr guuulina and criuriD uwr thi..t Act 
fothu than guwlina and criuria for facilitin lo wh~h tubtitk C 
app/i.a) whKh orr applicobk lo aolid wo.u mona~mt!lll and d&.
posal foci/it~ iru:luding, but not limitftl 1o landfill.. and •urfoct 
impoundtMnU. on OlUqiUJU to proud launuua luoltla and IM rnvi
roranunt from ground waur contaminolion. Such lludy thall in· 
dud~ a tktaiW ~UM:Unurat of IM Mgt'ft lo wla~h IM crllrrio 
undu uction 100/J(a) and I~ criurio unckr uclion 4004 rrgardirag 
mora1loring, prr~ntion of contaminatio11. and rrm~iol action arr 
ackqu.au to proud ground waur and thall at.o incluck rrcomnun
dation with rup«l to any oddiliotUJI ~nfon::rttMnl aulhorilia whKh 
1~ Adminulrolor, in co11.1ultalion willa IM Attomey ~Mrol. 
dnnu n«t310ry for tuch pu~. 

(b) RKPOrr.-Not lollr than thirtr•i% mDIIIM aftrr IM ool~ of 
~n.adtMnt of IM HozardoUI ond Solid Wuu Amt!ndmt!nLI of 1984. 
thr Admini.Jtrotor thall tubmil a ~porl lo IM Coll,fr'UI ulting 
forth IM ruulc. of IM •tudy l"flttUiml udrwr tlau wctio11. togdlur 
with any rrcomtMndatiolll lniJik by 1M AdmUU.trulol' on IM bcuu 
of tuch tludy. 

(c). RKVISIONS 0' GUIDKUNO AND Cnf'••tA.-Not lolrr than 
March 31, 1988, IM Admini.Jtrotor •holl promullfOI. nuuio11.1 of lhr 
criuria promulgalftl untkr po'I'Oif"'pla (JJ of • 1 ,fOO,f(a) and 
untkr t«lion J(J()IJ(aK3J for (acilitia that rraay . -~~;w hazordow 
houuhold WOlin or hazJJtdow walter from •mall qCUJnlity grruro· 
to~ urukr uction 300l(dJ. TM crikria •hall w tlwu MeaSGry to 
proud human luoltla and tlu rnuironnwnt and may lou into oc· 
count I~ procticobk copobilily of •ucla (Militia. At 0 minimum 
tuch rruiliont for (acilitan pountiDlly ~iui"« euch IIJ(Ufn •lwuld 
rTquirt ground wour moni~ a II«!Caaa'7lo dcC«I corJtamiiUI· 

) 
tij 

tio'!• .r~tab/ith Crik_ria (or lh~ ~rplaf>~f! /ocofion of nt!W 01" UUIIn#: 
fac•lllau., and provick («" (."()(TUIIvt ~1&011 01 appropri41~. 

Subtitle E-DutiM ol the Secretary of Commerce in Resource and 
R«o~ery 

IUNCTIONI 

St:e. 5001. The Secretary ol Q)mmerce •hall encourage greuter 
commercialization ol proven reeource recovery t.ec:hnoloey by pro
viding-

(J) accurate tpecificationa for recovered materiala; 
(2) etimulatioo ol deYelopment of market~ few recovered ma

t.eriat.; 
(3) promotion of proven technology; a.nd 
(4) a forum far the exchange of techDieal and economic data 

relalin& to rt!80UI"Ce recovery facilitiea. 

DI:YU.OPMENT Or IPICiftCA110NI roa UCONDA.aY IIIATUJAU 

Sre. 5002. The Secretary o( Commerce. Kt.inJ through the Nn
tionol Bureau of Standarda, and in conjunction with national 
atandard.6etting organiz.at.iona in ruource recovery. ehall, after 
public hearinp, and not later than two yearw after September I, 
1919 publish guidelinetJ for the development Of tpecificalioNI (or 
the el888itication o( materiala recovered from wute which were 
destined for diapoa.l. The apecifacatiou ehall pertain to tha phyei· 
cal and chemical propertie. and characteriatial of auch materaals 
with regard to their uae in replacing virgin materiala in varioua in
duatrial, commercial, and governmental ueee. In ttlablwhing auch 
KUidelinee the Secretary ahaU aleo, to the e:atent feasible. provide 
auch information u may be neceMary to uaiat Federal agenciee 
with procurement of itema containing 1'1!1C0Vered materiat.. The 
Secretary ehall continue to ClOOperate with national ttandard.eet
ting organizetione. .. may be nec:e11811ry. to encourage the publica
tion, promulgation and updating of at.andardl for recovered materi· 
ala and for the Ole or rec:overed malllriat. la variou. indu..triaJ, 
commercial, and IOYernmental uaee. 

DRYIU.OPMitHT or M.&Uirn roa UIOOYD.ID IIAn&l.AU 

Sre. 5003. The Secretary of Commerce ahall within two yean 
a.R.er Septem~r l, 1919 take •u.ch actio":' u may.~ necaeary tA:: 

(I) idenltfy the leop-8Phteal loc.tion ol uiltt.inc or potent.iaJ 
marketa for ftCOftred malllriala; 

(2) identi(y the ecooomic and techllical berrien to the uae of 
recovered materiala; and 

(3) encourqe the deYelopment or new uae1 for recovered ma· 
leriala. 

TSCHNOLOOYraouono" 
Sec. soo.t. The Secretary of Q)mmen» g aulhorir.ed to ~valuate 

the commercial (eaaibilitz ol rNOuroe ~ery f.cilitie. •n"' •
publiah th@ ..-ult• ,..r ... - --- • · · 



HOHDIICaiMIHAnOH UQUia&M&HT 

SIC. ~ _. In eetabli8hine any pol ide. which may affect the d~ 
velopmenl c( new markela fur recovered material• and in making 
any determination c::onceming whether tW not to impoee monitoring 
or other controla oo any marketinte or tnaufer of recovered maLeri· 
ala, the Secretary ol Commerce may c:oneider whether to eatablifth 
the aame or aimilar policia or impoee the aame or eimilar monitor· 
ing or other c:ontlvt. on Yiqin materiala. 

AUIHOIUZAnoN OP APnOI'tiATIONI 

SIC. 6006. There are authorized to be appropriated to the Seer~ 
tary of Commerce $5.000,000 for each or raecal yea ... 1980, 19R I, and 
1982 and IJ.SOO.OOO for Nr.la of llac fucol1ftJ,.. /98S tlarou~:h J!J88 
lo cany out the purpoea or thie aubtitle: 

Bub&ltle F-Federal Reepcmaibilitia 

Art'UCATION CW nDDAL. RAft, AND LOCAL lAW 10 RDERAL 
rACILI11D 

SIC. 6001. Eech department. D£enq, and inatrumenlality of the 
executive, ~tiwe, and judicial brancha of the Federal Govern
ment. ( l) ha=jurieclica&ion over any 801icl wut.e manag. ement fa· 
cility or dia ai&e. or (2) engcaged in any actirily resulting or, 
which may n.ul&, Ia the dillpoeal or manapment of aolid waale or 
hazardoua ...... ahall be aubjed to, and comply with, ell Federal, 
State, interwtate. and local requirement.a. both aub.t.antive and p~ 
oedural (includinc and nquirement for pennita or reporting or any 
proviaiona for lnjunc:tiwe relief and ~Ucla aanc:tiona u may be im
poeed by a court to enforce euch relief). rapecting control end 
abeLement ol.ulicl wute or buardou WMte diepoeal in lhe aame 
manner, and to the ll!lJDe extent. u any penon ie 1ubject. to auch 
requirement.a. iocludina the IN'ymellt or l'ea80ftable eervice charge.. 
Neither the United State.. nor any acent. employee, or officer 
&.hereor, 1hall be immune w eaempt from any proc:c. or unction of 
any State or Federal Court with reepect to the enforcement of any 
euch injunctiYe relief. 'l1ae Praident IDa.J exempt any eolid waate 
management facility ol an7 department. apnc:y, or inatrumentalily 
in the eaecutiwe braoch from compliance with 1uch a requirement 
if he ddenniiiC8 it &o be in the paramount interest of the United 
St.ata to do 10. No .uda eaempa.jon lhall be panted due to lack of 
appropriat.ioft unit. the Pneident ahall hawe epecifically requested 
auch appropriation u a pan of the budptai'J proc:aa and the {A)n
ITal ehall hawe failed to make available 8\ICh requeet.ed appropria· 
lion. An)' eaempl.ioo ahall bo for a period n«K in eace. of one year, 
but. additional eaemptiona may be granted for perioda nullo eaceed 
one year upon tbtt Prelidenl'• makinc a detenninelion. The Presi
dent. ahall report each January to the (Ancre- all eaemptiona 
from the requiremenla of lhia .ection granted during the pr-eceding 
calendar year-, lo£elher with hia reaaon for crantinc each such u· 
crnpl1un. 

nDO.U. PaoC'UalWEHT 

SIC. 6002. c.·, APPLICATION or SICT'IOH.-Ellcept .. prt d in 
aubeedion (b), '. )rocurinl qenq ahall comply with the require-
ment. let fort:·· in thil .aion and any ftgUlalion• iaaued under 
thia eection, wi' .h rapec:t to any pure hue or acquilition of a pro
curement item where the purchue price of the item eaceeda 
$10,000 or where the quantity of auch iteme or or functionally 
equivalent iteme purchued or acquired in the coune of the preced· 
ing faacalyear wu $10,000 or more. 

(b) Paocuaa.EHT SUILIIICI' 10 Onto LAw.-An1 procurement. by 
any procurinc qency, which i. 1ubject to regulation~ of the Admin· 
iatrator under aection 6004 (u promulgated before the date of en· 
actment of thia eectioo under c:ompereble proviaiORI or prior Ia w) 
ahall not be 1ubject lo the requiremenla of thil eection to lhe 
e.dent that auch requirement. are inc:onai.tent with auch rqula· 
tiona. ·.· 

(c) RKQUIUMIDf'IS.-(1) After the date apecilied in applicable 
guideline. prepared punuant to eubeection (e) of thie eection, each 
procuring agency which procuree any iteme deaignated ill auch 
guideline. 1haJI procure euch iteme c:ompoeed of the hich..t per-· 
cenlage of recovered materiat. practicable, conaiatent with main
taining a aaliefactory level of compelilion(ond·in IM COH of pap<r, 
th~ highal pe'""k~F of IM po.ko,..u~M.r. ruowlftl nuJuriau re· 
{er-rnl to in 1ub.«lwn {laX/) practicabi~J. conaidering 1uch guide
linea. The decieion not to procure auch i&cme ahall be ~ on a 
determination that auch procurement itema-

(A) are not reaaonablJ anilable within a reaaonable period 
of time; 

(8) fail to mcd &be performance .t.andanll eet forth in the 
applicable apeciracaliou or feil to meet. the reaaonable per-· 
formance llandanll ollhe procuring acenc:iee; or 

(C) are only available at an unreaaonable price. Any determi
nation under aubpergraph (B) ahaJI be made on the buia of the 
cuidelina of the Bureau of Standard.a in any cue in which 
auch material ie covered by auch guideline.. 

(2) Agenciee that 1enerate heat. mechanical, or electrical energy 
from fOBeil fuel in 1yateme that heve the technical capability of 
uaing enero or fuet. derived rrom eolid wute u a primary or aup
plementary fuel ehall uee euch c:apebi.lity to the maximum ealenl 
prac&.ible. 

(3) Afier the dale ..,.cifaed in any applicable guideline. prepared 
punsuant to eubeed.ion (e) or thil eectaon, c:onlract.inc office ... shall 
require that vendo ... : 

(A) certify that the percentage of recovered material• to be 
uaed in the performance of the contract will be al leaal the 
amount requared by applicable epecilicatione or other contnsc· 
t.uraJ requiremenla and . . . 

(8) ealim•le the pen:eala«e of the totaJ malenaJ Utilized for 
lhe performance of the contract which ia recover-ed mater-ial11. 

(d) Sr~~eancAnON&.-AII Federal agcncice lhal have lhe reepon~ti· 
bility for drafting or reviewing apecificaliona for proc:urernenl tt.em11 
procured by federal agencies athall-
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1 IIIL'i t'lljlt:"itiously 11.!1 ~ible but in any event no lulN lh11n 
[five ycart~ uflcr the dote or ennctment or thia Act.) "f'"'''"'' 
montlu u{t'r th' d"'' 1 rruu:lnunl of lhr 1/o.zanlow am S<lird 
Wa.at' Anundnunu o 1984, eliminate from 1uch apeclf•ca· 
lions-

( A) any exclusion of recovered material• and 
(8) any requirement that iteiDI be manufactured from 

virgin materiala; and 
(2. within one year after the date or publication or applicable 

guideline& under. eubeection (e), or .. otherwiee epectlied in 
auch guidelanes, BMUre that •uch apecificationa requare the uae 
of recovered materiab to the muimum estent JX*ihle without 
jeopardi.z.ing lhe intended end WMt or the item. . 

(e) Guto~ruNa.-The AdminU.tntor, after consultation with the 
Administrator of General Servicm, the Secretary of Commerce 
(ncting through the Bureau of Standarda), and the Public Printer, 
ehall prepare, and from time to time revi8e, guidelines for the twe 

or procuring agenciee in complyiDC with lbe requirementa of thift 
aection. Such guidelines ehall-

(1) designate thO&e itema which •re or can be produced with 
recovered materiale and whoae procurement by procurinl{ 
agencies will carry out the objectivM of lhil aeclion. and in 1/u 
cau of poptr, provi.th for m.tUimizill6 IM uu of ~t.coMurnu 
recowrrd m4Uriou rrf~rrrd to in 1ul»«tiDn (hXI)', and 

(2) ael forth recommended practicm with nepect ~ the pr()
curemenl of rtcOvered materiall and item1 containing euch 
materiab and with re8pect to certifiCatioD by vendon of the 
percentage of recovered materiall tilled; 

and shall provide information .. to the availability, relative price 
and perfonnance of •uch materiala and iteme and where appropri· 
ale ehaJI recommend the level or recovered material to be con· 
tnined in the procured product. The Adminiatrator ehall prepme 
final guideline. [for at least three product categoriee, including 
paper, by May l, 1981, and for two additional product categories. 
mcluding construction materialJ, by September 30, l982.)~r pa~r 
within on.r hundrrd ond tighty doyt a(kr tM ~lrrvnt o tM Haz· 
ardocu and Solid Wa..k AtrUndmtnll of 11/U, ond (M I oddi· 
lion.ol product caugoria (includilt6 lirnJ by Cktober 1, 1985. In 
making the designation under ~ph (1), the A~trator 
thall ronaider, but is not limited an hil con•ideratio..,. ~ 

(A) the availability of euch iteiDI; 
{8) the impact of the procurement or auch items by procuring 

agencies on the volume o1 aolid wuce which muat be treated, 
etored or diapoaed of; 

{C) the economic and t.ecbDolocical reuibility of produdng 
and ueing •uch itei"DDI; and 

(0) olher usee for •uch ~vered materials. 
(0 Paocuuuun or Suvtca.-A prveurinc agency •hall, to the 

maximum ntent practicable, manage or arrange for the procur& 
ment or eolid wute management •nicee ba a manner which maxi· 
mi.z.ee energy and reeource rfiCCIYery. 

(g) Eu:ctmv~ Ornc&.-The Office or Proc:urernent Policy in the 
Esecutive Office of the Pree.ident. iD cooperation tith the AdminW
tntor, thall implemeot [the policy upnll8d i: .. \1 ,_..,i ... -·-·-

) 
M1 

of th11 1oret10n It 1hell b. lhf' ,..,poneibil1ly o( lhf' ()rf,r., (>I l'r •> 

cu rrmrnt Pohcy lo coordmelf' th•• poltey ••lh ol hf'r poi1Cif'll I "r 
J"f'df'rel procun-ment. in 1uch • wny u to ~imize lM uae of re. 
cov~red reeourcea. and to annually report to the Congftlll on HC· 

tiona taken by Federal agencie. and the procn- made in the im· 
plemenlation or auch policy. and 10, ~llf!ry two )'tO,.. ~ginning in 
/984, rrporl to lh~ Congryu on ocliou ttJ)~n by Fethral O#?ncin 
and lh~ progt"U$ IPUUk in I~ impkm~nlatiola of thu -.«lion. 1nclud. 
ing ~ncy compliance willa •ub.«tio11 (dJ. 

(hJ DutNITtON.-AI u.«l in thu t«lioll. ;,. IM azu of pa~r 
product., IM unn ''»wowrtd mD"ri4'-" includa-

(IJ poslcoruunwr mtJ"ri411 •uch a-
(AJ pa~r, poptrboard, and fibrou. W4111u from rrtail 

•toru. orr~ buildinga. homn, and 1(1 forth, a{l~r they ho~ 
paaud tlarough tMir ~nd-~ a a ooruunwr ikm, indud
ine: au.td COI'TUgolftl bo.n; oiJ Mw.po~,..; uld magazm~•: 
murd WOI~ popn; 14bulolif16 t:OTda; ond UMd corda.gt; 
and . 

(8) all po~r. pa~rboard. and fibrou. wasln thai rntu 
ond ant coll«W {TOm municipal .olid wcut~. and 

(2) rnanu(aclurin& (oral raidua, and ol~r wa.lln •uch 06-

(A} dry ~~rand po~rboard wt»~ ~Mroud o(Ur com· 
pktiDn o( tlw papnmaling p~ (thDt ia, thew lnllnufac· 
luring O?_ratiolu up lo and indudU.. IM cutting and trim· 
ming of IM pa~r rnachiM ~I inltJ 1rnalkr roll.r or rough 
ehftt.J indud•ne ~nutloJ.¥ cullifl6' biiUUry trimrninl{l. 
and otMr popn- and po~rboard wzuU, ruulling from 
printing. cullift8. forming, and otMr (:OIIutrling o~roliotu; 
bof{. box. areJ c:orloll rnanu(acturif16 WOIIft,; and butt roiU. 
mall wrop~ra. and ryj«t«< ur~u.d •ted; ond 

(8) finuMd po~ and popttr6oord from oblok~ inwnto
rin of paper orad poprrboord mtJnufodutY"- trUrtla.anU. 
wholaak"- fkolna. prin~rt, conwrltrl, 01' olh~rw.· 

(CJ fi,.,. byprodud• of Janrvntift& mtJnufocturing. U· 

lrodiut. or wood-ad~· procn1ld. fLu. •lnlw, lin~,.., bo· 
~ •'-Ia. ond olMr oral rnillun.· 

(D) wcuta ~Mra by the COIIutnioll of lfOOl/.l nuuf, 
from /ibrofu nt4kri41 (t/aat ;.. wtJtk rope (rom rorclagf 
rnonu(adure, lulik mill wcu~ and cadti•~ and 

(EJ fi~n l'fiC.'OWrtd from wo.~ II1Gler whU:h ol~n.uiM 
would ~nkr 1/w wcu~ atrtarn. 

(iJ PROCUR6116NT PaOOilAJI.-{/J Within OM Y«Jr a(kr IM dak of 
publicolior~ of applit::obk picklinn unckr •u'-«twn (~}. «Jell pro
curing aiftncy •hall tkwlop an of{inruJtiw procutYnunt I'~'" 
which will Q.QUIY IMI iu,.. tompoacd of~ 1114krUJZ. will 
~ purchaud 1o th~ rruuimum rxunt pradicobk orad which ;. con· 
1uknl with ol!l'licobk pnHIUWIU of Fukral pr«UIYnwnl low. 

(1J &Jch a((innDiiW pt'OCUIYFM111 procnlm f'C4UUN UWr lhil 
aube«tion •hDII. ot o minimum., conl4in-

(A.J a r«<utrtd mtJkri4Z. prtf,rrncr P"f'K"'nt; 
(BJ an ~ney ,..,w,ion program to promou 1/u ptv(trttlC't 
p~11m~ ",~' !U~fl!lnJPI!Ph (A}. ~ 



ttrti( •ion of mU.imum ~rftl lfl4uriol conunl oduoll;y 
utilu . au/we ~U; olld l'flfUOfiGblc uui(u:olion pro«· 
~Wra fiJI' alimota Gltd cerli(u:oliou; Gltd 

(D) OJUUUJl ,...-.., and lftOIIit«iiw of IM cff«liuc~ of on 
~ncy· offU'JIIIJiiw ptOCU~IMnl JII'06IfU'L 

In IM CCUC! of popn-. 1M r«owrwl molcriot. Pftft~ncc JKOK'f'Om ~
quiml undff 6&cbJ1Gifii'Upla {A) •holl prouitk for llac nuuimum uu 
of llac ~~ tontuJMr I'CCOW1ed nu~tcrio'- rc{cnm to in •ubs«tion 
(hXJJ. 

(JJ In tkwiDpilw IM~fc~na JW08"'I"'. llac fol1Dwill8 optiolu 
ahalll¥ COMNkred /or lioA: 

IAJ Ouc-~AM iq Dftltt,.,_,.l: &6jcd lo IM limito· 
liou of •u6eccliola (dl) W t~la tel a= of owordi'Yt 
conlnKU 1o 1M .....,_ offm~W e111 ;~a~ com of 1M laighat 
per«ralo/lC of I"CffiW:TC'fllfl4kri4'- pnxliaal;lc {Gitd in llac cou of 
popcr. llac lai&laal pcrccn"Y/C of liN ,..~co~uumcr m:owrtd mo· 
uriGll nfcrral lo Ua •'-«lioa IIJXI)J. S..6jed ID IU£1a limito· 
tioM. D~~Ctaeia JIIGyiiiGAc 011 a...,., ID • wndlw o({tri"6 iunu 
willt Ia. lluua 1M ~RC~Ximum ICCOWIWIJIIGkrial. conunt. 

(8) Minim""' O.lclal Sla~ MUU,.,m rccowrulnuJuri· 
oZ. conunl •P«lftt:aliolu auA.icla anr _, ill IU£1a a wo;y u to 
GaUIY tluJI tJw Ncawralln4~ CMical (CIIIIl ill t/ac aut of 
popD". tlac CUftkftl of poelc:ouumcr ... lcriot. ~(erred to in aub
.cliola (I&XJJ) requiTed u tlac mcuinaum ouoilohlc without jft>p
ordizU.. the U.unded end &c« of 1M ium. or uiokJiill8 tht limi· 
totW... of •ube«Uoa {eX JJ (AJ throfl61a (Q 

Procuri1J8 Glft~ia 1/aoll od4>pl oM of the oplilHu tel (orlh in aub
porugroph. (A) Clllll {B) or a aut.tontiolly cqui110knl alunuJiiw. for 
indu.i.ola iA tlac o{fanraoliw procun~M~tl P"Jtl"D"'-

(X)()t'D4110H Willi 1"'IIE IHYJaOifiQINTAL ~ON AOKHCY 

SIIC. 6003. (a) GDfDAL Ruu.-All Fecleral epncicw ahall .. u.t 
lhe A.dmini.tra&or ln carrzin« out a.. fYDCtiona under thia Act and 
ahall prompliJ make awaalable all ............ infonnation concern· 
ing put or praeol Aprq waate manapmenl practic:a and paet 
or praent Acenq owned, leaecd. or openated aolid or hazardoue 
waate facilitae.. Thill information aball be provided in auch fonnat 
M maJ be clet.enniDed bJ the AdmlnMtrat.or. 

(b) IHfOIUIA110N JlaAnHo 10 ENao• AHD MA'nlli.AU CoHBDVA· 
110N AHO .Rsoova•.-11Mt Admin-..&or .taall collect. maintain, 
and dilleminate information coocemi.nc the market potential of 
eneru and ma&criall recowered from eolW w..te. including maleri· 
ala obtained &hi'OUih .oun:e .epuation. ud infonnation conoem· 
ing tho •Yinp potential o( coneemnc reaourae contributing lo 
the wute 8UeanL The AdmiAiatra&ol' ahall identify the regiona in 
whW:h the increaaed IIUbetitut.ion of .ucla energy for energy derived 
from fo.il fuela and other eoun:s ia ...-1 likeiJ Lobe feaaible, and 
provide infonnatioa on the &«hntc:aland economic aepecta of devel· 
oping intqraLed raoun::e conaervation of recovery ayatema which 
provide for the recovery of aourc:e-.eperated material• lo be recy· 
ded or the conaenation or reeourc:a. 1lle AdminiatraLor ahall uti· 
liu• Llwl authorities oC aubecciLon (a) in carrying out thi.. auboection. 

APPUC.UIUTT OF lOUD WAftS DIIPOIIAL. OUIDILIHK TO DJI'"" "TTV& 

AODICIU 

SIC. 6004. (a) CoMI'I.WtCIL--(1) Jr-
(A) an Executive ecencJ (u defino.d ln .ction 106 of tille 6, 

United Slatea Code) or an'/ unit of the legialative branch of the 
Federal Government hu JUriediction OYer anJ real property or 
facility the o~ration or adminifiration of which involvee auch 
agency in eohd wute naa1U11ement activitiee, or 

(8) auch an aaency entera inlo a contract with anJ peraon for 
the operation b1 auch penon of any Federal property or facili· 
ty. and the performance ol auch c:onlract involveeeuch peraon 
in eolid wute man....-t activitiee. 

then auch qeDCJ lhall ...... ,. compliance with the pidelincw RC· 
ommended under -aion 1008 and the purpoee~ of thil Act in the 
operation or lldmini.tration olauch property or facility. or the per· 
fonnance of auch contnc:t. u the c:aae JnaJ be. 

(2) Each Executive apncy_or any unit of the letialative branch of 
the Federal Government which conduct. aAJ activity-

(A) which 1enera&ee eolid wute, and 
(8) which, if conducled ~ a penon other then auch apncy. 

would require a pennit or lic:enee from auc:h apnq in order lo 
diapoee of auch eolid wute. 

ahall ineure compliance with auch pidelinea and the purpoeea of 
thia Act in conducting auch activitJ. 

(3) Each Eaec:utive aaency which pennite the uee o( Federal prop
erty for purpoeee of dilpoeal of aolid waate ahall inaure comphance 
with auch pidelinee and the purpoeee of thia Act in the diapoeal or 
auch wute. 

(4) The Preaident or the Committee on Houee Adminwration of 
the Houee of Repraentatiwcw and the Commiltee on Rulcw and Ad· 
ministration of the Senate with l'qfard lo any unit of the lqi.ela· 
tive branch of the Federal Government. ahall pracribe reculationa 
lo carry out thil aubeec:tion. 

(b) LICKMaa AND PuMmL-Eech Executive agency which i.uee 
any lioenae or permit for diapoeal of aolid waate ahall, prior Lo the 
ieeuance of auch lioen.. or pennit. conaull with the Adminiatrat.or 
Lo inaure compliance with paidelinee recommended under eectaon 
I 008 and the purpoeee ol thia Ac:t. 

SubtiUe G-Mi.cellan~ Proviaiona 

DII'LOYD noncnoN 

SIC. 7001. (a) OKNDAJ.-No peraon ahall fire. or ln any other 
way diacriminate aaainat. or c:auee Lo be fired or diacriminaled 
againat. anJ employee or any authorized repreaenlative of employ· 
ee. by reuon of the fact thal auch emplo1ee or repreaentative haa 
filed. inatituled. or cauaed Lobe filed or anatituted any proceeding 
under thia Act or under anJ applicable implementation plan. or 
haa t.eetified or ia. about lo a.e.tify in any pi"'C:eeding raulting from 
the adminiatration or enforcement of the proviaiona of lhia Act or 
of any applicable implementation plan. . 

(b, RKMilDY.-AnJ employee or a repreeenllllave o( employen 
who believee that he haa been fired or olherwiee di.ecriminul.-d 



~ ,u 
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1
;;llll:.t by any p.·r~un in violution of eu~tion (ul of this sei:lion 

rnny. within thirty dnytt ufter such alleJ:t..'d violution occurB, apply 
to the Secretory of Lubor for o review of 1uch firing or alleged diH
crirnination. A copy of the application •hall be eent to such pef"80n 
who ehaJl be the re&pondent. Upon receipt of such application, the 
Secretary of lobor ehall ca\188 euch lnveetigation to be made 88 he 
d~ma appropriate. Such inveetigation ahall provide an opportunity 
for a public hearing at the requeet of any party to auch review to 
enable the partiee to preeent anformalion relating to •uch alleged 
violotion. The partiee •hall be given written notice of the time Md 
place of the hearing at leaat five daya prior to the hearing. Any 
•uch hearing ahall be of record and ahall be aubject to eectaon 55-4 
or tiUe 6 or the United Statee Code. Upon receiving the report of 
such inveetigation, the Secretary of Labor ahall make fa.ndingw of 
(net. I( he linda that •uch violation did oa:ur, he shall iseue a deci· 
sion, incorporating an order therein and hil findings, requiring the 
purty committintt •uch violation to take •uch affirmative action to 
nbnle the violation u the Secretary or Labor deemt appropriate, 
including, but not limited to, the rehiring or reiMtalement of the 
employee or representative of employee~ to hia fonner poeition 
with compensation. If he linda that there wu no euch violation. he 
11hall iaeue an order denyintt the application. Such order iaaued by 
the Secretory of Lobor under thiJI eubparagraph •hnll be eubjecl to 
judicial review in the eame manner u orden and deeciaiooa of the 
Adminietrator or subject to judicial review under thia Act. 

(c) Cotrre.-Whenever an order ia iaeued under thia section to 
a bale such violation, at the requeet of the applica.nt. a sum equal to 
the aqregat.e amount of all coat. and espe~ (including the at
torney • fees) aa determined by the Secretary of Ltt.bor, to have 
been reaaonebly incurred by the applicant for, or in connection 
with, the inetitution and proeecution of •uch proceedings. lhall be 
~ agaiMt the penon committing euch VIOlation. 

(d) ExcunoN.-Thia eection shall have no application to any em
ployee who, acting without· direction from has employer (or hia 
agent) deliberately violate. any requirement of thia Act. 

(e) Ewrt.OYWEHT SHtrrl AND Loss.-the Adminialrat.or •hall con· 
duct continuing evaluationa of potential lou or ahifla of employ· 
ment which may retault from the adminiltralion or enforcement of 
the proviaioM of thia Act and applicable implementation plane. in
cluding, where appropriate, investigating threatened plant cl08ures 
or reductiol\8 in employment allegedly reeulting from euch admin
istration or enforcement. Any emr,loyee who ie diacharged, or loid 
oCT, threotened with discharge or ayoff, or otherwise diacriminuled 
against by any penon becauee of the alleged reeult. of euch admin
istration or enforcement. or any repreeentative of tuch employee, · 
may request the Adminiitrator to conduct a full investigation of 
the matter. The Adminiatrator •hall thereupon inveetigat.e the 
matter and, at the requeet of any party, ahall hold publie hearings 
on not Ieee than five daya' notice, and lhall at •uch heari!"f' re
quire t.he parties, including the employer involved, to preMnt mfo,.. 
mation relating to the actual or potential effect or auch administra· 
tion or enforcement on emloyment, and on any alleged dilch.arge, 
layoff. or other diecriminalion and the detailed reuona or juatifica· 
lion therefore. Any tutb hearir\llball be of record and aha1J be 

_.') 
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eubje<:t to section 554 of title 5 of the United Sta~ Code. Upon n .. 
ceiving the report of euch invet~tigalion, the Adminllllrat.or 11holl 
ma"e findings of fact .. to the effect of •uch adminU.Lration or en
forcement on employment and on the alleged diacharge, layoff, or 
diacrimination and ahall make 1uch recommendationa u he deems 
appropriate. Such report findinp. and recommendatiorua •hall be 
available to the public. Nothing in thia •ubaec:tion thaJI be con· 
alrued to require or authorize the Adminiatrator or any State to 
modify or withdraw any .tandard, limitation. or any any other re
quirement or thil Ad or any appliable implementation p!.n. 

(0 OccuPATIONAL SAn:n AND Hut.nt.-ln order to uaiat the 
Secretary of Labor and the Director or the National Institute for 
Occupational Safety and Health in earyin1 out their duties under 
the Occupational Safety aDd Health Ad of uno, the Admini.atrator 
•hall-

( I) provide the followinc information, u •uch information be
come. nailable, to the Secretary and the Din!d.or: 

(A) the identity of any hv.anloue wute generation, 
treatment, atorage, diapo.al recility or eite where cleanup 
ie planned or underway: 

(B) information identifying the hazard.t to which penona 
woriUng at a huantou. waato generation, treatment. ator
age, diapoeal facility or aite or otherwbe handling tuu.ard
oua waale may be ewpoaed, the nature and e:11.t.ent of then· 
p09ure, and metboda to protect worlutn from auch huarda; 
and 

IC) incident. ol worker injury or hrm at a haz.ardoua 
w88te generation. tnatment, atorace or upoaa.l facility or 
site; and 

(21 notify tM Secretary and the Director of the Admin.atra
tor'a rece1pl of notificat.ione under .a.ion 3010 ·or report!! 
under eectiof\11 3002. 3003, and 3004 of lhw title and make •uch 
nottfic.atiof\11 and report8 available to the Secretary and the Di
rector. 

anZJtN aum 
SEC. 7002. (a) IN GatDAL-Eli.Cept u provi~ in •ubeection (b) 

or (c) of this eection, any penon may commence a civil action on 
hia own behalf-

( l )(AJ againat any pereon (including (a) the United Statee, 
and (b) any other governmental iNilrumentality or agency, to 
the eKt.ent permitted by the eleventh amendment to ~ Con· 
etitution) who ia alleced to be in violation of any permit. etand
ard, regulation, condition, requirement. prolaibition. or order 
which hu become effeclift punuant to thia Act; or 

(B} ogain.l any ~non, including IM Unil«l Statu and any 
olhtr rot~tm~ntal ;,..lruwwnlalily .,. a~ney. 16 ·~ aunl ~r· 
mill~ by IM tkwnllt o~MIUlrMnl lo IM Corutiluliora. ond in· 
cludin.g any pMI 01" ~nl #Mmlor, pt:UI 0#' prrMnl lran6porl
tr, or IKUI or p~nl OWMf' or o~mtor of o I~WJinunt. "'~· 
or dupo11tJI (ocility, wlul Ita. co111ributi"6 or u•lao ;. conlribuli"' 
to IM po~l or ~111 luuullittL tl~- ,,_., ___ ~ •-~ 

·~·-- .. .. -



pnr • an immirwnl ond .tub.IGnliol ~llda~munt to luolth 
or I. nuirvn~nt; or 

(2) again.t the Adminiatrator where there a. alleged a failure 
of the AdminU.U.&or to perform anJ .a or duty under thia Act 
whach ill not diecretionary with the Adminwlrator. 

Any .aioA under pancraph (a)(l) ol tht. aubeection ahall be 
brought in the dieUict court for the di.trict in which lhe alleged 
violation occurred or liN allq(l'd ~nncnl RUJY occur. Any 
action brotaghL under paragraph (a)(2) of thi8 aubeect.ion may be 
brought in tho dia&rict court for a.he diat.ric:t in which the alleged 
violation occurred or in the Diat.rict CA.urt o( the Diatrict of Colum· 
bia. The di.t.rict court ahall have jun.dic:tion. without RJ•rd to the 
amount in controfenJ or the citil.enahip or the pertiee. [to enforce 
1uch regulation or order, or to order the adminietrator to perform 
1uch act or dut7 u the c:aee may be] lo cnforct 1M permit. •lond
ord. rrguiGiion. amdilion. rcquinmcnl. pro}aibilion. or order, n· 
ftrn:d to in pGI'fJ6TOpla (IXA.l to talraila IJII1 ~1'1()11 who ha. con· 
lributtd or who u C'OIItributif18 lo 1M ,.ul or pnMnl luuul.ling, •tor· 
OI('t. trmtmaal. IRUIIIporloli~Jn. or du,._, of GIIY tolid or hozordow 
WOIU ~fnT'f!d 1o U. PfJIOI!'UPh (1X8..t to ortl6 tuch ~non to to•c 
•~h ollwr adioft OlfrUI1 ~ n«a8Q1'7, ar both. or lo order lM Ad· 
min14tro&or lo pcrfonn lite ad or duly ~fnMJ 14 in poi'DIJI'Oph t2J, 
a. IM ta. 11101 ~ ond lo apply IJIIY oppropriok ciuil ptn~Jllin 
urwkr .c#on 3()()1 (a) and (g). 

[(b) AcnoNa PaOHiai"BD.-No ectioG IIUlJ be commenced under 
peragnph (a)( I) or thia .ection-

[(l) prior to abt7 days after the plaintiff hu .Oven notice of 
OM: violation (A) to the Administrator; (8) to the 'State in which 
the alleged YiolaUon occun; and (C) to any alleged violator of 
•uch permit, .c.ndard, reg\llation, condition. requirement, or 
order. or 

lt2) if the Admlniatrator or State baa commended and ia 
dihgent.IJ praeec:uting a civil or criminal action in a court of 
the UniLcd Sta&a or a State to require compliance with such 
eermit.. lltandard. f1][Uiation. CIOndition. requarement. or order: 
Prouid«l. ~. That in anJ web action in a court of the 
Unit.c:d State.. anJ penon ma7 intenene aa a matter of 
. hL] 

(b)"jCTIOJa htoiii•IUll.-(1) No ocliollmay btt commcncul undu 
aube«tion (oXIXAJ of lhu .ctiota-

(AJ priM- 1o 11J dap a{kr lhc piGialiff JuJ. 6i~~trn noli« of the 
violation 14)-- · 

(iJ lhl Admiaulrator, 
(ii) IM Slate in wh~la llac alk#J &~iol41ion occun; ond 
(iii) to 0111 allqcd 11i1Gior of •ucla ~nnit. •tondord. rrgu· 

14tion. condition. nquircmcnl. prohibition. or order, 
a«pl thai tuch oclioll trUJY be brrlfl&ht imm«lU.uly o{kr •uch 
nolifico&ion ill 1M c:o.c of an action uiUkr lhu t«tion raped· 
in« a uiolacion of •ublitk C of Chia Ad; or 

(BJ if Clac Adminialnator or &au laoa comrMnucl ond a. dili· 
pnri.Y pn»«ulin& a ciuil or crimi110l action in a court of lht 
Unikd Stain or a Stau lo require compliona with •uch 
permit. 11ondord. rqulolion. condition. rrquinmcnl, prohabi· 
I itln nr onUr. 

•n U<IJ IK'UUR UIMKJ" ... _.UUQ IU.II l)lnJ Ul &I "-''"' UJ fiK Ullltn.l 

S14te., any ~raon may mlcrwM a. o 11141Ur of riahL 
(ZXAJ No action RUJT be commcltCftl IHuUr •ub.«tio1 riXBJ of 

lhu w:ctio, prior lo narwty d4p after tlu plaintiff hcu &•&~en nolict 
of 1M cndoflllrrmcnl to-

m IM Adminulrolor, 
(ii) the S14k in wh~la lite alkgnl ~ndoft&C"Mnl may occur; 
(iii) any ~raon alkt/td lo ho&JC contribuUd or lo ~ contnbut-

ina to 1M poll or pracnt handlin& ·~ treolmcnl. lnatUpor· 
141ion. or dilpoeol of 011y eolid or hozorrlou. wo.u rrferrrd w 
in •ube«tion (oXIXB), 

uapl thai •~h action RUJY be ~hi immftliokly a[tlr •~h noli· 
fa.cotion in tiN £OM of an oclion uiUkr thi. w:clion tap«lif&8 a vio
wlion of IUblilk c of'"" AcL 

(8) No action may be commcnotd uiUkr tubecdion (aXJXB) of thu 
~«lion if 1M Adminulrolol", in orrkr 1o ratroi11 or obou acu or 
condiliou wlt~h may haw to11lribuUd or arc conlribulif&8 lo t~ 
acliuitia whKh may protnl I~ alk~ cncl4flllet'1Mnt-

(iJ JuJ. commcnotd and ;, dal~ntly pro«culi"' a11 action 
under w:clion 100J of lhit Act or urukr ~lion 100 of IM O>m
prr~Mi~~tr Enuitwamcra~GI Rapon«. CHnpcnMJiion and Lwbal· 
ity Act of 1180; 

(iiJ it actually ~118 in a rrmoool action utukr ~lion 104 
of IM Compnehcui~~tr Enuironmc"tol RapoMC, Com~1110twn 
and Liability Act of 1180; 

(iii} hot irKurrcd cwlt lo iniliou a Rcm«liol lnuatigotion 
and FC"~Uibilit1 Study untkr .clion 104 of IM lAmp~hetUive 
Enuirotamcnl41 Rapo~We. CompcMotion and LUJbilily .Act of 
1980 and a. diliBcntly ptocwdif18 with o ~m«<iol action utUkr 
th4l Act; or 

(iu) hot ohlained a QHU'I orckr (includina a COIIMIII ckctWJ or 
w~ an od'."inutratiw orrkr u~r t«lio11 I!JG of 1~ O>mp_~
~M&&JC EnuaronmcniGI Rapot&M, CompcnMJIWn and Lwbalaty 
Act of /160 or .ction 100J of thu Act pu,..&UJnl to which o rT· 

1poMibk porly ia diiY!ently conduditag a IYmova/ action, R~rru· 
dUll lnvatiRation Gild Fe01ibility Study (RlFSJ, or procftding 
with o ntn«lwl adioiL 

In tiN ccuc of on admU.utroli~~tr orrkr rrftrrwl to in cklu.c (iuJ, ac· 
lion. ulllkr •u'-«tion laXIXBJ orr prohabilftl only a. Ia lM erop< 
ond duration of tiN adminulroti&JC order IY{errwl lo in clo&Ut (wJ. 

(C) No action may~ commenced urukr 1ub.«tion (oXIXBJ of thu 
~lion if the SlaU, in onkr lo rr:atruin or obou ace. or condatloru 
which may ho~~tr conlribuUd or orr contribulin& to lhc activalla 
which may prrKnt tAl allqttd cncl4~171Knt-

(i) hot commcnad and u d&liscnlly pn»«utina an actwn 
ulllkr 1ube«tion (aXIXBJ; 

(iiJ;. actually ~"'l08ill8 U. a rrmoual aclion urukr .ction 10f 
of IM CompnhcMi~~tr Enuironmcntol RaponM, CompcfU(Jiwn 
and Li4bility Ad of 1"0; or 

(iii) ha. iJKurrwl 00111 lo initiou a Renudi41 lnvali,l(atwn 
and Fuuibilily Study urwkr Netion 104 of the CompnhmAu.c 
Enuia .n:.·~ntol Rapo~ Compen.,otion ond Liability Act of 
1980 c.;·; ;. dil~nlly proc:tNang with o rrtJKdiol action un.da 
thai Act. 
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~- .·.No adwn muy b.· ,-,.mmf'tu·rJ und~r subst't·tiur. (aX I ,t IJJ by u n y 

1"-'n>OfJ (uth~r thun a Stat~ or IUt·al J:uvrrnmrnl) with rrs~r:t to thr 
!ilflnl: of a huzanluus u>USit' lrralmt'nl, doroJ:'· or a d~Sposol fwrl•
ly, nor to rulrain or t'11.)utn lht' issuanu of a ~~~·.for tuch fcu:ll•
ty. 

tEJ In any aclion und,r tubs«lion (aXIXBJ ~n .. court of the 
Urut~d Stal,s, any ~,..on may inlt'J'WM 01 o mollu of right wh~n 
thl' applicant clainu an inUIYII rt'klling to thr tubj«l of lht' action 
and ht' u 10 •ituatl'd thai thr dupMilion of lht' action mny, '" a 
practical mattrr, impair or im~ hu ability to protrct that inter· 
rst. unku th, Adminutrotor or tht' Stok •hows thai lht' applicant·, 
intrrut u achquouly 1Yprruntftl by auting partiu. 

(FJ WhrM~r any action U brought urukr •ubuction (aKIKBJ in a 
court of thr United Staks, thr pl4intif( •ltall urw a copy of th, 
complaint on tht' Attorney ~Mrol of IM Unikd Stoia and with 
t~ Adminutrotor. 

(c) NOTtCE.-No action may be commenc:ecl under paragraph (o)(2) 
or this aection prior to aixty day• alter the plaintiff has given 
notice to the Administrator that he will commence euch action, 
except thateuch action may be brought immediately afler euch no
tification in the cue o( an action under thi8 eection rt!flpeding a 
violation of eublille C or this Act. Notice under thia eulw.-ction 
ehall be given in euch manner ae the Admini.etrator •hall prescribe 
by regulation. Any action reapeet.ing a violation under this Act 
may be brought under this eection only in the judicial du.trict in 
which euch alleged violation oocun. 

(d) INnavCHnoN.-In any action under thie teelion the Adminis
trator, if not a party, may intervene .. a metter or right 

(e) Co6n.-The court. in i.uuing any final order in any action 
brought punuanl to this aection or urliora 100( may award coats of 
litigation (including reaeonable attomey and expert witneM feet~l 
[to any party,] to th~ prrooiling or •ub.tontiolly prrooiling party 
whenever the court det.erminee euch an award ia appropriate. The 
court may, if a temporary reetrainin( order or preliminary injunc· 
lion ia eought, require the flJing or a bond or equivalent ~eeurity in 
accordance with the Federal RuJee of Civil Procedure. 

(0 Onto RtCHTII Pusuvm.-Nothlng in thi.e eection ehall re
etrict any right which any penon (or elaae of penona) may have 
under any et.atute or common law to eeek enforcement of any 
1tandard or requirement relating to the management. of eolid wBHle 
or ha.z.ardoua wut.e, or to aeek any other relief (including relief 
egainat the Administrator or a Slate agency). 

(g) TltAN.VOa-TI:U.-A lron.po~r elaoll nol ~ rl«mftl lo havr 
rontributftl or to bt' contributing to IM laondling. ttorogt. trrotrrunt, 
or dupoaal rrfrrTWl to in •ulw«tion (oKIXBJ toAing pia« a{kr •uch 
solid wruu or luu.ordou. wruu hcu k{t tiM poe~aaiora or tonlrol of 
1uch lron.por-Ur. if tht' tmruportolion of tuclt Wotk WOI unchr o 
wk contractual arro~rrvnl oriti"6 frowa o publulaftl 14riff and 
ocupton« for co~ by common coiTWr 6,. roil orad •tU:h tmru· 
porur hot t.xtrciMd dau COIY in tht' pul or preunl handling. •tor· 
Cll/f, lrwlrrvnl. tron.portotion and dupotcd of tuch wcule. 

~5 
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IWWINU4T HAUIID 

Stee. 7003. Cat AUTttOUM o" ADWIHUITtUTOa.-NolwillutLund'"K 
any other proviation or thU. Act, upon r~ipt of evidence thul lhe 
pcut or p~nl handling. 1torage, treatment., tranapo..Ution or dm
pott.al of any eolid wute or h8.18rdoua waate may pnaent an immi
nent and aubetantial endangerment to health or the environment, 
the Administrator may bring euit on behalr or the United Staletl in 
the appropriate diatrict court [to immediately restrain any 
person] tJI:Oin.t ony ~non (includilf8 any pa.t or prtUnl gt'ruro· 
tor, pcut or p~nl tnuuparkr. or po.al or preNnt OWMr or o~rotor 
of o trftltnwnt. tforo8t!. or dupo.al facility) wlao laM COIItribulffl or 
who ;. contributing to euch handling, lltorq-e, treatment. tranapor· 
t.ation, or di8po8111 (to etop] to rutrvin twla Jlt'rtOr& from 1uch han· 
dling, elorage, treatment. trar.aportation, or dilpoaal [or to lake 
euch other action u IDIIY be a~]. IIJ onkr •uc1a ~r1011 to 
tau •ucla oiMr odioll ,. moy 1¥ n«8MM)', or bot/a. A lrvtUporur 
tlu.Jil nol bt d«m«l 1o lao~ tonlribul«l or to bt contributing to 
•uch handling. ·~ lrmtrrvnl. or dupoeol toAi~ plDn afl,r 
•uch tolid wruk or~ wo•~ luu k{t 1M noc~a.~&on or c-on
trol of •uch lnuuporlu if llu lron.porlaliora o{•uch wc:uu UOI 

uruhr o tok conlmctuol orro~rrvnl fii"Uin.g from o publuhtd 
tariff and ocaplora« for co"~ by eommon tofJ"Ur by roil and 
•ucla lmn.po.Ur luu an-ciud d., core in IM pod or ~nt hun· 
dling. •to~, ttYOirrvnl. lrun.portoliora ond dupoelll of •uch wwtl'. 
The Adminuatrator ahall provide Police to the affected State of uny 
euch 1uit. The Adminiatrator may aleo, after notice to the affecled 
State, take other action under thi8 ad.ion including, but not limit
ed to, iMuing euch orden u may be MCMMI')' to protect public 
health and the environment. 

(b) VtounoNe.-Any pereon who willfully violate.. nr fRilH or re
fusea to comply with, any order of the Adminiatrator under au~
lion (a) may. in an actioa brought in the appropriate United States 
district COUrt to enrorce IUCh order, be rlfM'Id not more than $5,000 
for each day in which IUCh violation occun or euch · failure to 
comply continue.. 

(c-J IMMOJIATJ: NOTtcL-Upon ~ipl of infonrUJiion tltnt tht'rr is 
luuardou. WMU ol ony •ik whKh Ita p~ntm on immiMnl and 
tub.stantiol rndo~nMral to laum.an h.Mitla or IM ~ntJironm.enl, tht' 
Adminulrotor •hall pnwith imlnMi4~ noli« to th~ opproprUJu 
local go~rnmrnt tJRriiCia.. Ira addition. 1M Admin&.trolar •hall rr· 
quirt' noli« of •ucla ~rada¥nMnl to w promptly P"lM ol lht' tiu 
whr~ thr WOJk ia I«<ud. 

(dJ Puauc PAitTICit-Af'ION IN Snn..ai£N11-WMM~r lh~ 
Unilftl Stoia or IM Admirautmtor propoea to cownonl not to •u, 
or to forbt'or from •uil or to wllk oray cklim oriti"8 urtt:Ur thu uc-· 
lion, notict', and opporfuraily for o pu61ie rn«li"'f ira lht' aff«ud 
Drta. and o muonobt. opportunity to c:om~Mnl on liar pro~ ut
lk~nl prior to if•. rUUJI ~ntry •Ius II ~ af(OI_'fkd to I~ publ~. 1M 
d«uion of IM Utul«l Stoia or tM Admuautrvlor to ~nkr 111to or 
nol to rnkr into •ucA Coutnt Dtcr«. cowracud or IJ6'WI'Mnl •hall 
not coruliluk o final flltllq ccliora •ubj«t lo iudit:inl ,. •• i •••• ··- ...~-
, .. ,; • ..t-• -- • .._- ... • • . -



"'TTTlON roa aaGULAnOHI; PUaUC PAIITICIPAnON 

SIC. 7W4. (a) PamoN.-Any penon may petition the Adminia
trat.or for the promulgation. amendment. or repeal of any regula
lion under thia Act. Within a reaaonable time following receipt of 
such petition, the Adminialrator ehall take action with reaped t.o 
auch petition and ahall publish notice of auch action in the Federol 
Regiaur, together with the reuona therefor. 

(b) Puauc PAIITICIPAnorf.--(1) Public Pllrticipation in the devel· 
opment.. revieion. implementation, and enforcement of any regula
lion, guideline, Information. or program under thia Act ahall be 
provided for. encounced. and .. iatcd by the Adminiatrat.or and 
the States. 11le Adminiatrator. in cooperation with the Statee, eholl 
develop and publiab minimum suidelana for public participation in 
auch procae. 

(2) Before the NdDI or. pennit to any penon with any reepect 
to any facility for treatment.. ·~ or diepoeal or hazardous 
wutee under led.ioa 3006. the Admina.trator ahaii-

(A) cau.e to be published in ~ local newepaper of gener· 
al circulation and broedcut over local radio elation• notice of 
the ageracy'a intention to i.Eue euch permit.. and 

(8) tranamit in writins nolic:e o( the acency•a intention t.o 
iaeuo auch permit to each unit o( local 1overnment having ju
n.diction ower the are. in which .uch facility ia propoeed to be 
located and to e.ch St.at.e agency havin1 any authority under 
State law with nepect to the CORilnac:ticm or operation of auch 
facility. 

lr wiLhin -45 daya tho Admini.ltrator receiwa written notice of op~ 
aitton to tho apncy"s intention Lo ialue web permit and a request 
for a hearing, or if the Adminiet.nator det.eruuna on hia own initi· 
vallve, he ahall hold an informal public hearing (including an op
portunity for pra~ental.ion of written and oral Yiewa) on whether he 
ahould iaaue a permit for the propoeed facility. Whenever poeaible 
Lho Admini.c.rator ahall ~~ehedule .uch hearing at a location con· 
venient to the neared population center to auch rropoeed facility 
and giwe notice iq the aforementioned ~DARner o the date, time, 
and aubject matter o( auch hearina. No StaLe program which pro
vida for the ieauance ol pennita referred Loin Lhia paragraph may 
be authori.zed by the Administrator under aection 3006 unl~ euch 
program prorida (or the notice and hearinc required by the paro· 
graph. 

RPA&AaiU1T 

SEC. 7006. If any a-oriaion of &hia Act. or the application of any 
provision of &hie Act. to any ~non or cin:wnatana:, ia held invalid, 
the application of auch proYJaion to other penona or circumetancea, 
and lhe ~mainder of &hill Act. ahall no&. be affected thereby. 

~UDICIAL IIIWIKW 

SIC. 11l06. (a) Rnuw o. f'tHAL R.ouLAnoHa AHD Cn-uaH Prn· 
nuHa.-AnJ judM=~l renew ol fanftl rqulahona promui,•W purau· 
anl Lo lh .. Act aa4 lh4 Adm1n..tn&.or•• cknial ol •ny ~l1l1on for 
lhl' un.cnu,•alAOn anwn.d,...nl 01 ...,.....,.1 nl an.w r.ol.•lalulron unA .. , 

thia Ad ahaJI be in acxordance with lectiona 701 lhff'•&&h ?06 of 
title 6 of the United Sta&el Code, except that-

(1) a petition for review of action of the Admauaatrator in 
promulcatinc any reculation, or requirement under thia Act or 
denying any petition for the promulgation. amendment, or 
repeal of any rcculation under thia Act may be filed only in 
the United Statea Court of Appe4\le for the Dietrid of Colum
bia. and auch petition ahall be filed within ninety daJII from 
the date of auch promulgation or denial. or after auch dat..e of 
euch petition for review ia baaed .olely on pounda ariains ufu:r 
euch nin.etieth day: action of the Adminiatrator with reepect t.o 
which review could hawe been obtained under thia aubecction 
ahaU not be aubject to judiciaJ ~ew in civil or criminaJ pro
ceedinp for enforcement; and · 

(2) ·in any judicial pi'Oeeeding ··broucht under thia eection in 
which review ia .ouaht of a detennination under thia Act m
quired to be made on the record al\.er notice and opportunily 
for JM:aring, it a puty~eek.ing review under thia act appliee t.o 
the court for leave to adduce additional evidence, and ahoq t.o 
the .. tiafaction of the court that the infonnation ia mat..eriaJ 
and that there were reaaonable crounda for the failure t.o 
adduc:e auch evidence in the prooeedin1 before the Admini.ac.ro· 
tor, the court may order auch additional evidence (and evi· 
dena: in rebuttal thereoO to be taken before tho Admini.atro· 
tor, and to be adduced upon the hearing in .uch manner and 
upon euch tenna and conditione .. the court may deem proper; 
the AdminUrt.rator may modify hie fmdinp u Lo the facta, or 
make new findinp. by reaaon of the additional evidence eo 
taken. and he ahall file with tho court euch modified or ncw 
fandinp and hia recommendation. if any. for the modificalion 
or .elling uide ol hia oripinal order, with the return of such 
additional evidence. 

(b) Rnar« o• CbTAJN AcnoHe UHoa SICI'ION 3006 AND 8006.
Review of the Adminiatra&or'a action (l) in a.uing. denying, modi· 
fyins, or revok.inc any permit under eoctjon 3005 {or ;,. modify•ng 
or JYuo!ing any permil whkh u d«nud lo lao&JC b«n U.~ urukr 
MCiion JOJZidKJ)). or (2) in granting, denying. or withdrawing au· 
thorization or interim authorization under eection 3006, msy be 
had by any interated penoo in the Circuit Court of Appeals of the 
United Stata Cor the Federal jucLciaJ dietrid in which auch pcroon 
n:eidee or tran.ucta auch bu.in~ upon application by wch pcn10n 
Action of 1~ Adminultalor with rap« I lo which ryuuw cou Jd 
lao&JC bft,. obtoinal utukr lhu 1ube«tion •laoll not ~ •ubj«l to JU 
dkialryuu!·' in ciuil 01' erimiiUJI p~ing~ {or ~n(ornnunt. Any 
euch appli.:ation ehall be made within ninety da,. from the dalR of 
auch iaauance, denial, modifacation, revocation&, gTant, or w1lh 
drowal, or al\er •uch date only if auch application ie ba.IN!'d IKllely 
on grounds which aroee after auch ninetieth duy. Such review t~lwll 
be in accoradance with aectiona 70 I lhrou.:h 706 of title 5 of 1 ht" 
United SLaLea Code. 



c 9!j 

CRANT9 OR CONTIUC'T11 P'OR TtAIHIHO PRO.IECT8 

St:e. 7007. (a) G1tNI:MAL AUTHoarn.-The Admini.atrator i.a eu
thoriz.ed to malte granC... to, and contracts with any eligible ort~:ani
ution. For purpoeee or this eection the term "eligible organization" 
meona a SlJit.e or in~retate agency, a municipality, educational in
stitution, and any other organization which ia capable of effectively 
carrying out a project which may be funded by arant under eubee<:
tion (b) or thi.a !MICtion. 

Cbl PuaPOea.-H) Subject to the pro.Uiona of paragraph <21. 
RT&nlJI or oontraclJI m•y be made to pay all or a t of the COfllJI, 
u may be determined by the Adminiatrator, of a· .J • rojed opera~ 
M or to be operated by an elieible oqaniJ.ati.Jn, which aa de
eigned-

(A) to develop, e•pand, or carry out a progTam (which may 
combine training, education, and employment) for training per· 
eona for ocxupaliont involvinc the management.. aupervi8ion, 
deaign, operation, or maintenance or eolid waate management 
and rwource recovery equipment and racilitiee; or 

{8) t.o train iru~tructon and aupe"*»'y penonnel to train or 
auperviee perworu1 in ocxupatiol\8 involvinc the design, oper
ation, and maintenance of eolid wute management and re
BOUI"'!! recovery equipment and facilities. 

(2) A grant or contract authorit.ed by perqraph (I) of thie aubet~
lion may be made only upon application to the Adminietrator at 
euch time or timee and oont.aine auch information u he may pre
ICnbe, escept that no auch applicaUon .tWI be apdroved unlea~t it 
providt~~ for the eame pi"'Or!durM and report~! (an 8CXle88 to •uch 
report.a and to olh8r record&) aa required by eection 201(b) (4) and 
(51 (u in 8fTed before the d•te of the enactment o( R.Nouru Con
~~ervation and Recovery Act o( 1976) with ~pect to applications 
made under auch IM'!Clion (u in effect before the date of the enact· 
ment of Reeour-a~ Con&ervation and Reco.ery Act or 1976). 

(c) STuoY.-The Administrator .hall make • complete inveatiga· 
tion and atudy to determine- • 

(1) the need for additional trained State and local penonnel 
to cany out plana ..U.t.ed under UU. Ad and other eolid waate 
and reeouroe recovery PI'Oifl'8mr. 

(2) meal\8 of uaina eD.t..inc tralnina PI'Ofl'alm to train euch 
pereonnel; and · 

(3) the eztent and nature of obataclee to employment and oc· 
cupational .dvaneement in the eolid WMte II\IU\agement and 
reeoun:e recovery f.eld which may limit either available man• 
power or the advancement of penonnel in euch field. 

He ehaJl report the reauJt.a of auch invemcation and .tudy, lndud· 
&n, hia remmmendationt to the Prelideat aacl the Concn-. 

PAYMKHTI 

Sec. 7008. (a) GaNUAL Rut.a..-Payment. of rrant. under thi.e 
Act may be made (af\.er n~ry adju.tment on account of previ· 
oWIIy made underpayment. or overpayment.a) in advance or by way 
of reimbunement, and in auch iNLallmen .. and on euch conditione 
u the Admini.eU"ator may &!termine. 

~ / 
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tb) PttOHI8tTIOH.-No grant may be made under thie Act to hny 
private profitmakinc oraaniution. 

IA.08 ITAHOAilDII 

Soc. 7009. No grant for a proj«t of construction under thia Act 
•hall be made unl~ the Adminietrator finda that the •rplication 
contain• or i.e aupported by reaaonable ••uranc:e that al laborer~ 
and mechanic. employed by contradonl or tubcontncton on 
projecta or the type CO¥ered by the Dan..!bcon Act. aa amended 
(40 U.S.C. 276a-276a-5l, will be peid ·~at rate. not leM than 
thoee prevailing on aimilar work in the lotality aa determined by 
the Secretary or Labor in .ccordanoe with that Act; and the Secre
tary or Labor ehall have with reaped to the labor etandarde aped
fled in thia eection the authority and funetiona aet forth in Reorge
ni.z.ation Plan Numbered 14 or 1950 U5 F.R. 3176: 6 U.S.C. J33z-5) 
and INdion 2 or the Ad or Juae 13, 1934, U amended (40 U.S.C. 
276c). 

LA If' DtroKDI~ AVTIIDatn' 

Sre. [70/t.) 1010. •• ~ Attorney ~~of tile UIUIM Srota 
•hall, at tit~ rrqunl of IM Adminulrolor ond 011 IM '-uu of a 
•howirag of rand. {/,put~ qauJii(lld ~mp~ of tit~ Environ nun tal 
Prot«tum A~ru:y to .nw u cp«iDI tkpuly Unit«/ Stata monhau 
in criminal iniJfttigotiona with rupt:d lo uiDIGtU,., of IM criminal 
provi.oTU of tlaia Act 

Subtitle H-Retearch. Development.. Demoi\IUation, and 
lnformat.Son 

Rr.&llAaCH, DUIO....-.ATIOMI. 'JL'ININO, AND 0111U Acnvma 
Sec. 8001. (a) GllHUAL AtmtoarrY.-'I'be Adminialrator, alone or 

af\.er c:oneullAUon with the Adminwlrator of the Federal Energy 
Administration, the Adminiatrator or the Eneru Reaearch and De
velopment Adminiatration, or the Chairman or the Federal Power 
Commiaaion, •hall conduct. and encourqe, cooperate with, and 
render financial and other .. iat.ance to appropriate public (wheth
er Federal, State, intentate, or loceH authoritiea, a,endea, and in· 
alitutione, private qenciel and inelilutioM. and individuate in the 
conduct or, and promote the coordination or, rMearch, inveetiga
tioNI, e•perimenta, traininc, demonatratiotw. auneya. public educe· 
lion progTama, and etudiea relatinc t.o-

(1) anr adverwe health and w~!rare effect. of the ,..leue into 
the enVIronment of aulterieJ preeent ill 110lid wute, -.net meth· 
oda to eliminate MaCh effecte; 

C2l the operaUoa and financinr of 10lid wute management 
prtJPamll; 

(3) the planning, Implementation, and operation of rceource 
recovery and 1'80UI"Ce conaervallon e,.teow and haz.ardou. 
waate management. .,.tema. indudinc the marketing or recov· 
ered IUOUI"'eaf 



(.) u.- -.oduction olu.ble ronne ol rec:owered raourae, ln
cludifl\ .:1, from eolid w..te; 

(5) the reduction ol the amount ol..ach ...te and unaa.I
Ya«Hble WMte material.; 

(6) the dnelopment aad applkatlaa of..,.. and lmpi'Oft'd 
methocU of collectinG~ and di.polinc ol eolicl wMII.e and proc:ae 
ill4J and iCC)Gitea inc aaaleriala aacl ..... ., fnam eolid ...tea; 

(1) the identi&.don ol10lid ...a. component. and potenUal 
materialo and enero recuwerable from MaCh w..te c:omponenta; 

(8) anall .caJe and loar t«.hnolao .aid_..... manacemenl. 
I}Wtcrnlla. ioc:l-.dinc bu& not limited &o. reeoun:e rec:lOYer:J .ource 
~eJM~ration .,.._... 

(9) method. &o imprwe the perfonunce chancterWica of re
.auroee reaJteacd rram ..... w..a.e ancl the relalionahip or auch 
pnfOI'I'DanCI cha~ to aftilable and potentially avail· 
able ....neta r. uuch ..-cNn:.; 

( 10) impau••••• .. Ia land d..,_. pnct&c. for 110Ud w..te 
(lncludinc •ludp) which lnaJ reduce tl.. .dwene enrironmen· 
t.a1 ~fTecu ol mch ~ ancl olher Mpeda of •lid wute di..
ax-1 on land. ineiDdanc mesne for nducil'l the hannful enYi· 
ronmental effoda ol •rlier and eaidinc landlilla. meana for 
rat.Gril'lfl are.a ~by web •rlier or eaiat.inc landfille, 
mean. fOI' renderinc landfilla ale for,....,._. o( conatruction 
and other ...._ and lechntqum oli«<Iteriq material• and 
eMTO from landfill.; 

(II) methode fw lbe eound .u.pc..l ol, cw recow~ of re
eourca_ includi.nc enerc, from. aludp (includinc al from 
pollution control and treatment fecilit.iee. coeJ aluny pipeline., 
and oUler eoui"CXW): 
. (12) methode J haantou. ..... IDAftiiiCIDiillt. lndudinc 
method~ of renclerinc wch w .... ••bunmentally •fe; and 

(13) anJ ad.e.- efTec:U on air qualitJ (particularly with 
rep~\) to the ema.lon o( heaYJ metal•) which rault from eolid 
wut.e which i. burned (either alone cw in ~unction with 
ot~ wbatanoee) lw pu~ ol keatment. d&.po-1, or enerv 
reco tCII'J. 

(b) MAJtAODOJft' hooaAM.-0 XA) Ja QU'I'Jinc out hia f\anctiona 
purwuant to thil Ad, and AnJ other Federal lqilllaUon reepectins 
801id ....S. or diacanled ... lerial re~Nrda. dnelopment. and d~m
on.tratione. the Adminilltnator ahall e.lablilh a manqement pro
JTam or .,.ten~ to iMUnt the coordination of all .uch activitim and 
to f.Oiitate aad .a::elerale the ~ ol clewelopment o( eound 
new technGioo (or other d'-coYeria) from the n:eearch phaee, 
lhrou«h defttopment. and Into the demoMtnltion phue. 

(8) 11M Adminillltntor 8hall Ci) uaiat. Gn the beaia of any re
~~eerch projecta which a .. dr.ftloped with .. iatanc:e under thi. Act 
or without Federal ..n.tance. the CDnllnlclion of pilot plant lacili· 
tiee for the pu~ Of inYaltipti.., or ~aline the l.echnological 
feaaibilit:r or anJ prumielnc new fuel, enero,·or reeouroe recov~ry 
or reeoun:e c::on.erYiltion nwthod or technolocr. and (ii) d~mon· · 
lrtrat.e ~och auc:h method and technoloo that a~n justified by 
an nolualion at auch pilot ~lant atage or at a palol. plant alaga de
•rlo~ without Federal ... etance. Each auch demonstration ahall 
incoroor11~ nrw or innovative t«hnN-.1 advan~ or ahall aoolw 

IIUCh ..s.anc:. to dlfferetal draa~ and conctaUona. I« the 
purpoee of naluatinc deaicD concepta 01' to te.t the perff 'nee, 
~fficienCJ, and ec:ononaic ftMibilitJ ola p,rticular method t.Kh· 
noiOO' uncler actual opentinc conditione. Each auch demonatration 
ahall be 10 pl4nned and deeicnecllhet. if -~ful, it can be n· 
pendcd or utilir.ed dindiJ .. a full «aae operational fuel, en~rgy. 
or reeource reoowei'J cw n.urw couenation racililJ. 

(2) AnJ enero-related neearch. deftlopment_ or demon.tntion 
project (w the c:onYenion includi"' biooonwenion, of eolid wute 
carried out by the EnYironmenl.al Protection ~ or by the 
Enero Rc:.arch and Dnelopment Admina.tntion punuanl Lo 
thia or anJ other Act ahall be edminiat.ered in accordance wilh tM 
MaJ 1, 1976. In~ Ac'ftemenl between the Enrironment.al 
Prol«tion ancllhe Enero Raearch and Dneloprne~~t Admini.st.ra
tion on the Dnelopmenl ol Enerv from Solid W...te. and ~ifi· 
caiiJ, that in accordance with thia acreemenl. (A) for tho.e energy· 
related project.a of mutual inte~ pluminc will be conducted 
jointly by the En.-Jronmenlal Protect.ion Agency and tho Energy 
Re.earch and Dnelopment Adminiatration, (ollowin& which project 
reeponaibility will be MBiped to one apnq; (8) cneru·relat.ed 
portiona o( projecta for recowery of 1Jnthetic: luela or other forma o( 
eneru from eotid wade ahall be the reeponeibility of the EnelltY 
~arch and Dnelopment Admini.st.ration; (C) lhe EnYironmental 
Prot«tion Apney ahall retain n:eponaibility for the enYironmen· 
tal, economic, and inatii.Utional .. pede of eolid w..t.e projecta and 
for ..uranoe that euch projecta are c:onaUrtenl. with any appltcablc 
auggeekd JUidelina publiehcd punuanl. to eection 1008, and any 
applicable Slate or ftfionaJ .olid wute management plan; and COl 
any actiYitiea undertaken under prorieiona o( 80dion 8002 and 8003 
ae related to ~nero; .. related to eneru or aynthetic: fuel• recoY· 
ery rrom ...te; or • related to energy .c:oneer.ation ehaJI be ac· 
compli.ahed throuch coordination and con.ultalion with the Enerxy 
ikeearch and Dn~lopment Admlniatntion. 

tc) AUTHOarna.~l) In carrpnc out aubeecdon (a) ol UU. 8Cdion 
reepcctinc eolid w..te raean:h. .wdiea. development. and demon· 
atration, except .. othe""- ~ifically provided in eection 
~d), the Admina.tn.tor anaJ make &Tanta to or enter inlo con· 
t.-.cta (inchJ<!;nr.· conlrada for conalruction) .-.th, public agenCie-s 
and autboritk:·. w priwate penona. 

(2) Conl.l'acta for raearch. dnelupment_ or clemon.trationa or for 
both (includinJ c:ontnda for c:on.truction) ahall be made in IICCOrd
ance with and wbject to the limit-tiona provided with rapect to 
raearch c:onlracta o( the military departmenta in title 10, UniW 
Statea Code, eection 2353. c•oeptl.hat the determination, approval. 
and certification required thercb7 ahall be made b7 the Adminul
trat.or. 

(3) AnJ lnnnlion made or awaoelwd in the c:ounc of, or undrr. 
any conl.rad under thia Act ehall be eubject to .ction 9 of the F'rd
eral Nonnuclear EnerJE7 Reeearch and Dev~lopmenl Act of 1974 141 

the aame ealent and an the eame manner u inventions made or 
conceived in the courae of contracta under 11uch Act, eaccpt that 1n 
applyin« auch wrtion, the Environmental l'rolldion Ag~ncy 11hnll 
be eut..tilul.td for l.he F.nefJ{Y R.nearch and llr.vrlopmrnt Admm11• 



lOl r 
trc.~t10n uud the wor<Lt "110lid waste" ahaJI ~ ·abetituted for the 
word "enert.'Y" where appropriate. 

(4) For carrying out the purpose or thia Ad the Administrator 
moy detail penonnel or the Environmental Pl otect.ion Agency to 
agenciee eligible for aMistanoe under t.hiiJ MClion. .. , 

BJ'KCIAL BTUDlXB; PLAN& f'OR RIE:SUIICH, Dln'U.OPM&NT, AND 
DUIONft'L\TIONI 

SEC. 8002. (a) GLABS AND Pun1c.-The Administrator shall un· 
dert.ake a atudy ahu publish a report on reeource recovery from 
glll88 and plastic waste, includinc a .cientific, technological, and 
eronomic inveetigation of potential eolutiooa to implement euch re
covery. 

(b) CoMP081TtON or W A.BT& Sn..Lut.-The Administrator ehaJI un
dertake 8 eyatemaliC Study or the COmpoeitiOD or the solid W88le 

atr-eam and or anticipated future changes in. the composition of 
auch stream and shaJI publiab a report con• ·ing the reeul~ of 
auch etudy and quantitatively evaluatinc C. .~ • •tential utility of 
euch component.. 

(c) PaJoama Sn.IDY.-For purpoeee of detennining priorities for 
research on recovery or material. and enero from eohd waste and 
developing matenaa and ene"CY retr::OVe? reeean:h, development, 
and demoMtration atrategiea, the Adminl8trator 1haJI review, and 
make a etudy or, the varioua edaUng and prorniaing techniques of 
energy recovery from eolid wute (inclu~, but not limited to, wa
terwall fumace incinerat.ore. dry 1hred fuel •r•teme. pyrolyei.tJ, 
denaified ref~erived fuel eyetema, anerobic daceation. and fuel 
and feedatock preparation •ratema). In carrying out euch etudy the 
Adminiatrator ahall inveatlgate with reepect to eech 8UCh tech
nique-

(I) the degT-ee of public need for the potential reeult.e or auch 
research, development. or demorwtration. 

(2) the potential for reaean:h, development, and demonstra
tion without Federal action, Including the degree of reetraint 
on euch potential poeed by the rilb involved, and 

(3) the magnitude of effort and period of lime neceM~~ry to 
develop the technology to the point where Federal 888ialance 
can be ended. 

(d) SuAlLScALR UID Low Tl:cHNOLOGT Sruov.-The Administra
tor shall undertake a comprehwive etudy and analyeia or, and 
publi.eh a report on, ayatema of amall«ale and low technology aolid 
waste management, including houaehold reeoun:e recovery and re
eource recovery eystema which have epecial application to multiple 
dwelling unite and high deMity hou.in1 and office complnee. Such 
etudy and analyeis shall include an inveetigation of the degree to 
which such systema could contribute to energy coneervation. 

{e) FRONT-END Souaa Su.u.AnoN.-The Administrator shall un
dertake reeearch and etudiee concerning the compatibility of front
end source tteparation eyetema witb • high technology l"fl80Urce re
covery eyetern11 and ehall publiah • report conta.ininc the reeult.e of 
auch reeearch and etudiee. 

(0 MtNlNO WAII"''K.-The Adminl.tntor, ln CONult.ation with the 
Secretary of the Interior, aha1l CDDCiuct a d.•·••...a __ .... ·-- · 

/') 
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Hive Ytudy On the advene effect.a or solid W88lefl from ac:livc und 
obundon~ eurface and under.:round minea on the environment, in
cluding, but not limited to, the effect. of ouch wutee on humon11, 
water, air, health. welfare. and nAtural reeourcee. and on the adt.'
quucy or meana and meuurftl currently employed by the mining 
industry, government agenciee, and otherw to dispoee of and utilire 
auch solid wutee and to p"vent o" eublttantiaJiy mitigate 1uch ad· 
verse efTed.l. Not later tlaan thirtv•ix month. alter the cbt.e of the 
enactment or the Solid Wute Di.epoaaJ Act Amendment. of 1900 
the Adminiatrator ehall publish a repo" of euch ltudy and 11hatl in· 
elude appropriate rmdinp and recommendation. for FederBJ and 
non-Federal actions concerning euch efTecta. Su<:h report ehall be 
submitted to the CommittM on Environment and Public Work.& of 
the United Statee Senate and the Commitet- on Jntent.ate and For· 
eign Commerce or the United St.etee Hou.e of Repn!eentalivN. In 
furtherance or thia etudy, the Administrator atu.ll, u he deem. ap
P!opriat.e, ~view 1tudiea and ~ther ~one or other f~eral ~en· 
caee concemang 1uch wute. wath a vaew toward avoiding duplica
tion or effort and the need to expedite auch .tudy. The Admin&&tra· 
tor ehall publish a report or euch 1tudy and ahall include appropri· 
ate findings and ncocnmendat.iona for Fedenal aDd non-Federal ac
tiona concern ins_ euch efTecta. 

(g) SLUooL-The Adminiatrator ehall undertake a cnmpr-ehen
eive study and publiah • report on ahulae. Sueh atudy ahall include 
an analym of-

{1) what typee of eolid wut.f! (including but not limited t.o 
sewage and pollution treatment reaiduea and other reaiduee 
from induatrial operatione auch u ednction of oil Crom •hale, 
liquefaction and ... ar.cation or c:oal aacl coal aluny pipeline op
erationa) aha.ll be cluaified u •luclace: 

(2) the effecta of air and water pollution lecielation on the 
creation of large volumN or eludge; 

(3) the amounta ol elu«fce oricinaUnc lD each State and in 
each induatry producing eludgc; 

(4) method. of diapoeal or euch •ludge,lncludinc the c:oet, efli· 
ciency. and effectiveneaa of euch methoda; · 

(51 alternative methode for the uae oltludge, including agri· 
cultural applicatioM of sludce and energy recovery from 
aludge; and 

(6) method. to reclaim areae which have been U8ed for the 
dispoeal or sludge or which hav~ been damaged by sludge. 

{h) Tuua.-The Adminiatrator •hall undertake a atudy and puh
lU.h a report reepectina diacarded motor vehicle tiree which ehall 
include an analyaia of the problema involved in the collection, re
covery of reeourcee including energy, and uee of 1uch tin~•. 

(i) R~uaca Ravovuy F.Acauna.-The Administrator shall con· 
duct research and report on the economia1 of, and impedimenlll, to 
the effective functioning of reeourt::f! recoYery facilitiee. 

(jJ Raouaa CoNIUVATION eo .. wrrra.--(1) The Administrator 
ahall aerve u Chairman of a Committee compo.ed or hirn.eelr, the 
Secretary of Commerce, the Secretary or lAbor, the Chairman of 
the Council on Environmental Quality, the Secret.arv nr "1'---·-
th,. s..--•·- ,.r •L- •- • • . -



lhe Oil'- of Manqement and Budpt, whk:h ah&JI c:ondua. a 1u11 
and co ate inweatiption and atucr, olall upecta or the ec:onom· 
ic. IOCioa, and eorironmental coneequenc. of raoun:e coneervation 
wit.h raped &o-

(A) the appropriate~ o( recommended incenlivee and de. 
incentivee Lo fwtcr raource c:oneerution: 

(B) tho eff'cd ol cxialinJ public policiea (including aubeidiea 
end economic lncenlivce and di.incentivce. percentage deple
tion allowanc:.. capital aaina treatment and other tu incen
tivee and diainc:ealiva) upon n:eource coneervation, and the 
likely effect of &he modification 01" elimination or auch incen· 
tivce and clilliacentiw. upon rceource coneervation; 

(C) the appropriaten ... and feuibilitJ of ratric:ting the man
ufedure or ...., of cat.ecoriee ol conaumer producta aa a re
ooun:e coneenation .uac.egy; 

(D) tbe appropriateneee and feMibilitJ ol employing aa a re
aoun:e coneenation ctra&.eo the impoeilion of eolid waat.e man
agement chars- on c:onaumer pi'Oduc:t.. which chargee would 
renect. the cmta of .olicl wu&e maaagement ~~ervicea, Iiller 
pickup. &he ...... of rec:owerable component. or auc:h producl, 
final diapoeel. and anJIOCial •alue a.ociat.ed with the nonre
qc:lilll 01" unconli'Oiled dila.,..al ol.ach product: and 

(E) &he neecl fOI" further raearch. development. and demon
.tration in the .,.. or reeource conaenation. 

(2) Tbe .WdJ required in INlrDJlaph (1)(0) maJ include pilot .c.ale 
projecta. and ahall cooaider and ..aluat.e alternative atrat.egiee 
with aapec:t &o-

(A) the prociDC& cat.ecorM.. OD which ncb chargee would be 
impoeed; 

tln the a~te .tale ln the production of •uch c:onaumer 
product at "hie: lo levJ auch charp; .. 

(CJ appropriale criteria for ..tablilhinl web chargee for 
each conaumer product cat.ecorJ; 

(0) methoda (or the ecljuet.ment oi8UCh charpa to reflect ac
liona auch .. rec:JCiinc which would n:duc::e the overall quanli
tiee of' •lid WM&e requirin1 dia.-.1; and 

(E) proc:edu,_ for amendinf, modi(yi01. or reviling •uch 
charpe lo reflcd changing condition&. 

(3) The deeicn for tho ltudJ required in paracraph (l)(D) or t.hia 
IM&beection ahall include dmctablee for the completion oC the atudy. 
A prelimina17 report putting rorth the lllud7 deeign •hall be eent to 
the Preeideol and the ~ withiD 8ia mont.ha following enact
ment of thia eec::Uon and rollowinc repol1a ...... be ~~enl •ia monlha 
therufter. Each recammendation .-.ulUnr from the atudy ahaJI in· 
elude at leMt two alternativee to the pavpoeed recommendation. 

(4) The .-.ulte oi8UCh in•rstigation anclatudy. including recom
mendatione. 1hall be reported Lo the Praident and the Congreee 
not later than two yean af\er en.c:tment oC thia wbeection. 

(5) 1llere are authorized to be appropriated not to eaceed 
$2.000,000 lo carfJ out thia aubledioo. 

(It) Alaron LAHDnu..a.-'nle Adminiltnt.or •hall undertake a 
comprehenaive .Wd7 and analyail of and publiah a report on aye
Lena Lo alleYiate the hlaarda to a'fiation from birda c.ongngaling 
and feedin.r on landf&lla in lhe Yic:inity or airporta. 

UJ ~l"l..&nun ur A-&Aat.;n Anu o.~eu..,., ... -,nr. nu""""'"'"'"' 
ahall complete the raearch and atudiee. and aubmit the " 'Ort.a, re
quired under IUt.ectiona (bj. (c). (d), (e), (0, (g), and (l ll la~r 
than October I, IS18. The Adminiatra&or 1hall compleu the re
eearch and atudiee. and wbmit the reporta, required under eubeec
tiona (a), (h), and (i). not later than October 1, 1919. Upon comple
tion, each lt.UdJ 1pecified in aubeect.iona (a) through (k) of thia &CC· 
lion, the AdminiatraLor •ball prepare a plan for reeearch, develop
ment, and demonatratioo repec:ting the lindinp or the lludy and 
ahall 1ubmit anJ lecialatlwe recommendation~ reeultin& from euch 
atudJ to appropriate commiUea or Conarre-. 

(m) DaaUJNO Fwaoe. Paoouao W Anu, AND Ontu W una A&
IOCIATED Wmt THE ExPLOUTION, DEVKWPNDn'1 Oa PaooucnOH or 
Cauo& OIL oa NATUUL GAa oa Gmnu:aMAL EN&aoY.-(1) The Ad
miniatrator·ahall c:oncluct a detailed and comprehenaivo atudy and 
eubmit a report on the advene effecta, if any, of drilling Ouida. pr~>
duced wat.en. •ncl other wutel a.ocial.ed with tho eaploration, de
velopment, or production or crude oil or natural ,ru or seothermol 
energy on human health and tho environment, ancludin,, but not 
limited to,ihe effeda of auch w .. tee on human .. water, aar, health, 
welfare, and natural raourc:a and on. the adequacy of meana and 
me .. urea currenllJ empiOJed b7 the oil and g .. and geolhermol 
drilling and production induatry. Government agenciee, and olhera 
to diepoee of and utilize 1uch w .. tee and Lo prevent or aubetanlially 
mitigate ~h adveno effecta. Such 1tud7 •hall include an analysia 
of-

(A) tho 80Urce8 and wlume or cl.iecarded material generated 
per 1ear from auch wutel; 

(8) preeent diapoaal prac:ticee; 
(C) potential danger to human health and tho environment 

. from lh6 aurface runoff or leachate; 
(0) t'ocu, nentecl c:uee which prove or have cauaed danger t.o 

human t ·allh and the environment from aurface runofT or 
leachak; 

(E) alternaUYea to current diapoeal methode; 
(F) the coet of' •uch alternatives; and 
(0) the impec:t or thc.e alternative. on the eaploralion for, 

and development and production or, cnade oil and nalurol ga.a 
or geothennal enero. 

In furtherance of thilatudy. tho Adminillrator •hall, u he deems 
appropriate, review ltudi• and other action• or other fedcrul 
agenc1ee concernins 1uch w .. t.eo wilh a view toward avoidwg 
duplication or effort and the need to expedite auch atudy. The Ad· 
minielrator ahall publiah a report of euch atudy and ahall include 
appropriate· findinp and recommendationa for Federal and non· 
Federal action• concerning auch effect.. 

(2) The Adminiatral.or ahall complete tho reeearch and atudy and 
aubmit the, report required under paragTaph (I) not later lhun 
twenlJ·rour ----ntha from tho date of enactment o~ the Solid Wnlilc 
Diepoeal A. 1 .mendmcnC. of l9KO. Upon completaon o( the 11tudy. 
lhe Adminii~rator shall prepare a summary or the lindint-'11 of the 
atudy, a plan for reeearch, development, and dc~onHlrulion u:
apeeting the findinKJS or the aludy, and ehall aubmat the linrl•nh'll 
and the atudy, along with any recommcndulione rf::ftulling from 
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'· Huch 11tudy, to the C'..ommitt.ee on Environment and Public W.,r~ll of 
the United Slntcs Senut.e and the Commit~ on lnt...nsl~lfl and .. .,r. 
etgn Commerce of the Unitc..-d Sta~ HoWtoe of fU.preeenlai.JYt"ff 

(J) There are authorized to be appropriated not to t~ICt-'tlCJ 
$1,000,000 to carry out the provisioM oflhi.e 11ubooction. 

(n) MATIUUALB GK..NICRATtD Faow THE Cownu8110N or CoAL AND 
OtHu FOMIL FuiU.8.-The Adminwtr•tor ah II conduct a dei.Jtiled 
and comprchen.eive study and •ubmit • rr on the odverae ef· 
fect.e on human health and the environmen~ . any, of the di.Bposal 
and utilization of "r ash wute, bottom aah wute, slag wute, nue 
gu emiseion contro waate, and other byproduct materiala generot
ed primarily from the combustion ol eoaJ or other roaaU fuel-. Such 
study shall include an analyaia or-

(1) the eourc::e and volu.me~ ot 1uch material 1enerated per 
year· 

(2; preaenl diJipoaal and utilisation practioee; 
(3) potential danger, il any, to human health and the envi· 

ronment from the diapoeal and reuee of •uch materiala: 
(4) documented CMN in which danger to human health or 

the environment from 1urface runoff or leachate has been 
proved; 

(6) altematiYea to current diapoeal methoda; 
(6) the coete or euch alternativt~~; 
(7) the impact of lhoee alteruativea or · the use of ooaJ and 

other natural reeoui"Oe8' and •• ·· 
(8) the current and pc;tentiaJ utifiutic .I <...· IUCh moteriaJ.s. 

In furtherance of thi& etudy, the Admmiatrator 1haJI, aa he deemJJ 
appropriate, review studies and other actioM of other Federal ond 
State agencie. concerning •uch material and invite participation by 
other oonoemed partiee, including indu.try and other Federal and 
State B.ftendea, with a view toward avoidine duplication of effort. 
The Adminiat.ntor eha.ll publish a report on 1uch 1tudy, which 
•hall include appropriate ruulinp. not later than twenty-four 
monlha after the enactment of the Solid Wute Diapoea.J Act 
Amendment. of 1980. Such •tudy and ftndinp aha.ll be submitt.ed 
to the Committee on Environment ud Public Work.l of the United 
StAlM Senate and the Committee on lntentat.e and Foreign Com· 
merc::e of the United Statee Hou.e of ReprMentativea 

(o) Cu«ENT l<.wf Du8T W Aaft.-The Adminiatrator •hall conduct 
e detailed and comprehensive 1tudy o( the adver"'llt efTect.e on 
human health and the environmeat, if any, or the dispoan) of 
c:emeDl kiln dUll wute. Such 1tudy ahall include an analysis of-

(1) the eoun:e and voiWDIII OIIUCh materi.aJ. 1enerat.ed per 
year: 

(2) preeent dilpoaa) prad.ic:el; 
(3) potential danger, il any, to human health ud the envi· 

ronment from the diepou.l of euch materiala; 
(~) documented caeee ill which daqer to bWDaD health or 

the enviroament hu beea proved; 
(6} aJtemativM to curreat dilpoM) methodl; 
(6) the co.t.a of •uch altei"'D8tiYftl; 
(7) the impact of t.boea altematin~ oo the uee of aatural r&

.ou I"CIN; and 
(8) the curnnt and potential utllbatJoa or alll'h -·•-ri·'-

.. ,, -j 

In rurlhf'ren('fl of thw IIU.i~ ll•f' A·lmonulrHior ,h .. II n .. 1 .•. l.." . 
ltj'pru~· ... u-. ~~ww etudlnt end olht'r &Cllon• or olh.-~ .. N1o·rul ""'' 
SIHI4" llf(t'OCIN conceorning eurh ""llltt.e or mulcriale und '""1lc pur· 
llr1pulion by olh~r conc~rned parti~. including indu.atry and olher 
federal and State -.:enciett, with • view toward •voidmg duplic!l· 
lion of effort. The Adminiatr11tor 1hall publish a report of auch 
study, which •hall include appropriate findinge, not later than 
lhirty-aix monthe after the da~ of enactment of the Solid Wa.t~te 
Dispoe.al Act Amendment. of 19HO. Such report ahall be submitted 
to the Committee on Environment and Public Woru of the United 
State. Senate and Ute Committee on lntent.ate and Foreign Com· 
merce of the United Stat.ee Houae or Repreeent.ative~. 

(p) MATUIALI GEHUAftD Faow THe EKTIIAcnON, BtH~rtCIATION, 
AND Paoc1:98rNa or Ou:a AND MtNDALI, INCLUDINO PHOBPHAn 
Rock AND Ov~ .. UilDEN Faow UUNIUII M!NrNa.-The Administra· 
tor ahall conduct a detailed and c:ompreheMive •tudl on the od· 
vente effect. on hum.,. health and the environment, a( any, of the 
dU.poaal and utilization of eolid wute from the eatraction, benefi
ciation, and proc:eeeing of OI"M and minaraJ.: including phoaphale 
rock and overburden from uranium mining. Such atudy ahall be 
conducted in c:o~unction with the •tudy or mining waate. required 
by •ubeection CO of thil eec:tion and •hall include an anal)'1i8 or-

( I) the IOUI'Cie aad volume. of 1uch materiale generated per 
year; 

(2) present dills and utilization practicee; 
(3) potential er, if any, to human health and the envi· 

ronment from the iapoaal and reuee of auch materiale; 
f4l documented cue. i.n which daaser to buman he.a.lth or 

lhe environment hu been proved; 
(5) altemativea to current diapo~~~~l methodl; 
(6) the c:oe\8 of such altemativa; 
(7) the impact o( thoee alternative. on the use of phoaphal.e 

rock end uranium ore, and other naturaJ reeou~; and 
(8) the current and potential utilization or euch materials. 

In furtherance of thill •tudy, the Administrator 1llall, aa he deoeiTUI 
appropriate, review •tudi.. and other action. of other Ftlderal ond 
State agencie1 conc:eminc •uch waate or uu.teriale end invite par· 
ticipation by other concerned partim, including indu.try And other 
Federal •nd State qenciee, with a view toward awidmg duplica· 
lion of effort. The Administrator eh.ll publillh a nport of auch 
etudy, which •hall include appropriate fandinp, in conjunction 
with the publication of the report of the .tudy of miniq waal.N re
quired to be c:ondueted under •ubeKtioo CO of lhil Ded..ion. Such 
report and findinp ehall be 1ubmitted to the Committee on Envi· 
ronment and Public Worb of the United State. Senate lllld the 
Committee on lntent.te •nd Foreia'D Commerce of the United 
St.at.ee Houae of Repreeentativ~. 

(q) AUTHO.IZAnON Of' ArP•OrRIAnONS.-'J'bere are authorized W 
be appropriated not toea~ $8,000,000 for the f~ r.ean 197H 
and 1979 to cany out lhil aectaon other than aubeection (j) ... 

(r) MINIMIZATION o, IIAZA•oous WA.!T&:.-Th~ Adnunutrotor · 
cha/1 compik, and 1101 ltJ~r lha_l! Octolwr _1, 1?~1. '!'bmil to tht 
Co~. G rrporl 011 IM f«Uihilllv n..A , ___ ...... 



urukr th&i ~~ lo rrquirY IM ~nnotorl of luuurdoUI wcuu lo 
rrd~ 1/u .. .JtUIM 0#' QIUJIIIily and toxi.cily of 1/ac ho.zarOOUI WWU 
they ~MroU. and of aiGblulain& with taped 1o luu4rrlow wwtn 
tYquired m41UJ81rn&ml practica or ollur RqUirctMnt. lo ouurY auch 
wcutn an mtJIUI.Ilftl ;,. wop llull minimiu pn:Knl and future· mi. 
to human lualtli and lhc cnuiron~Mnl. Such rYporl ahall incluck 
any fY'C'OmnwndaliDM for kgialatiw clultyta wlaicla llac Admini.atro· 
tor ckunninet arc fca~ibk and dninlbk 1o impk~Mnl lhc national 
policy nlahlulud by t~«IWII JfXM. 

COOJDINAnON, ~N, AHD DIIIIDRNA110N OF INIOaMAnOH 

Sac. 8003. (a) INJOUIA'110N.-'11wt Adminialrat.or ehall develop, 
oollect. evaluatAt, and coordinate informatioo on-

( I) methode and Qleta of lhe collection of eolid waate; 
(2) ~lid wute mana«ement practice~. including data on lhe 

dilf~rent manacement method. and lhe Qlel, operation, and 
maintenance of aucb mt:U1ocb; 

(3) the amounta and pen:entac- or n..ourca (i.nduding 
energy) thal can be RCQ\'ered from 801id wu&e by U8e or van· 
ou.e eolid wut. rnonqement prec:Uca and variou.e technol· 
ogiee; 

(4) rnethoda anilable t.o reduce the amount of 101id waate 
t.hat ia generated; 

(5) exi.ti01 and dnelopi111 tee~ for the recovery of 
energy or materiala from eolid wute and lhe co.te. reliability, 
and the riaka ••DCiat.ed wit.h 8UCb &echooi.,.Pee; 

(6) hazardoue 10lid wawte, indudin1 incident. of damage re
aultins from lhe diapoeal of hazardoue eolid wuta; inherenlly 
and pcten&.ially hazardoua waatee; methode of neutralizing or 
properly di.epoainc of huardoua 801id waste~; facilities that 
properly diapoee of hazanloua wutea; 

(7) methode of fmancing raourc:ee rec::owery facilitiee or, eani· 
ta'1 landfilla. or hazanloua eolid ...... treatment facilities, 
whacbever ia appropriate for lhe eati&.7 dew:l:fin( auch facility 
or landfill (tak.in' an&.o .a:oun&. the amount o eolid wute rea
eonebly ezpec:ted &.o be available &o web entity); 

(8) the availabilitJ of market. for the purchue of reeourcee, 
either materiala or energy. recovery from eolid waate; and 

(9) neearcb and denlopment projec:ta n:epcdlng eolid waste 
manaaemenL 

(b) UaaAU .-(1) '"'- Adminiatntor .hall .aabliah and maintain 
a central reference library for (A) the materiala collected purauant 
to aut.dioo {a) or thia eection and (8) the actual perfonnance and 
c:oeL elfediwen.- recorda and other data and infonnation with re-
•ped Lo-

m lhe varioua methoda or enero and .-ource recovery r rom 
10lid wute. 

(ii) &.he Yarioua .,.terM and ........ of raoun::e CORIMU'"Vation, 
tim the varioua ay&tema and &echnolociee for collection, 

lranBport. alorap, &.reat.menl. and fanal diapcJei&.ion of aolid 
waale, and 

tiv) other upccta of eolid waate and hazardoue eolid waate 
- --------' 

~ .• ..:h central refentnc:e library ahall aleo cont.a.in, but not bfl hn11~1 
t.o, the model cod~ and model ac::countin' ayatema develo under 
lhie eection, the informatioo collected under aubeection ... J, and, 
eubjed t.o any applicable requirementa of confidentiality, infonna· 
lion n:epecting any upect of eolid waate provided by officera and 
employeca or the Environmental Protection Agency which haa be-en 
ocquired by them in the conduct of their functiona under thia Act 
and which may be of value &o Federal, State. and local authoriliea 
and other penonL 

(2) Information in lhe central reference library •hall, to the 
utent praclic:able. be collated, analyzed, verified, and publiahed 
Rnd ahall be made available t.o the State and local govemment.a 
und other penon• at reaeonable timee and aubjed t.o auch reaaona· 
ble chargee aa may be neceeearJ t.o defray e.apen.- of mwng euch 
information available. 

(c) MooaL AOOOUNnNO SYITDC.-In order t.o .. ilt State and 
local govemmenta in det.ennining the coat and revenuee aaeociaLed 
with the collection and diapoeal of eolid waate and with reeource 
recovery operationa. lhe Adminiat.ralor ahall develop and publiAh a 
recommended model collt and revenue 'accounting aywtem applic.a· 
ble t.o the eolid waalAt ma88£ement function• of State and loca.l gov· 
emmeni.L Such ayetem •hall be in accordance with generally sc· 
cepted accounting principle.. The Admini.etrat.or ahall periodac.all y, 
but not Ieee frequently than once every five years. reYlew auch ac· 
oounting a~m and reviee it aa neceeeary. 

(d) Moon,.~pa.-Tbe Adminiatrator i.e authorized. in coopera· 
lion with ar.-ropriate State and local agenciee, to recommend 
model codee, .. ofdinanc::a. and atatutee, providing for .ound eo I id 
waate managemenL 

(e) IHroawAnON Paoouwa.-(1) The Adminiat.rat.or ahall imple
menta program for lhe rapid di..emination of infonnation on eolid 
waate management, hazanloua waste managemen&.. reeourcee con· 
eervation, and melhoda of reeource rec;overy from eolid waate, in· 
eluding the n:eult. of any relevant reeearch, inveatigationa, eaperi· 
menta. eurveya. etudie._ or other info~ation which may be U&Cful 
in the implementation of new or improve eolid waate managemenl 
practic:a and methoda and infonnation on any o&.her technical, 
managerial, financial, or market uped of ReOurce oonaervalion 
and recovery facilitiee. . 

(2) The Ad"Diniatrat.or 1hall develop and implement educational 
progntma &o promote citizen underatanding of lhe need for environ· 
mentally eot•• i eolid wute management practica. 

(0 Coou ... oH.-ln collecting and di.aeeminatins information 
under t.hia ee ·tion, the Adminiat.rat.or aha II coordinate hia actio au 
and cooperate lo the muimum eat.ent ponaible with State and local 
authorit.ee. 

(g) SrECIAL RanlcnON.-Upon request. the full ra~ge or alter· 
native t.echnologiee programe or procea&ea deemed feaa1ble to me-el 
the raoun:e recovery or reeoun:e coneervation needs of a jurietdac· 
Lion shall be deecribed in auch a manner aa lo provide a aufficit:nl 
evaluative beaia from which &.he ju.udict.ion can make it.a decieion11, 
but no officer or employee or lhe Environmental P~otection Agency 
ahall. in an official capacity, lobby for or olherwaee represent un 
NenCY position in favor of reeource r..covery or rnourcc con~nn· 



!101(-._ u policy ullt!rnuli11~ for udoption into urdinunces, codes, reg· 
ulul10ns, or law by any State or politica.laubdivi.aion thereof. 

PULL·BCAU: DntON81'11AnON FACtUT1a 

s~. Hoo ... (a) AUTJfORfTY.-The Adminiatrator may enter into 
t:ontracl8 with public agenciee or authorities or private penons (or 
the conBtruction and operation of a full..cale demoMlration facility 
under thi.B Act, or provide financial uei.et.anee in the form of granl8 
to a full-tteale demonstration facility under thia Act only illhe Ad
miniBtrator finds that-

(}) such facility or propoeed facility will demonstrate al full· 
acale a new or significantly improved t«hnology or pi'OCe88, a 
practical and 1ignificanl improvement i.n eolid waste manu.:e
ment practice, or the t.echnologica.l feaaibility md coal effec· 
tivenees of an ex.iBling, but unproven techn ... · ·, proce88, or 
practice, and will not duplicate any other Feder..J, SUite, tocaJ, 
or commercial facility which hu been c:onalructed or with re
spect to which c:onatruction hu begun (determined u of the 
date action ill taken by the Administrator under thiB Act), 

(2) such contract or aaeialance meell the requiremente of &ee· 
lion 8001 and meell other applicable requiremenll of the Act, 

(3) such facility will be able to comply with the guideli.nee 
publiBhed under section 1008 and with other lat.¥1 and regula
lions for the protection of health and the environment, 

(4} in the caae t>f a contract for con.~lruction or operation, 
such facility i. not likely to be con~tructed or operated by 
Slate, locaJ, or private per&Ona or in the cue of an application 
for financial 8JI8i.Btance, euch facility U. not likely to receive 
adequate financial 888iBlance from other aourue, and 

(6) any Federal intereet in, or eaiaiatance to, •a;.:b facility will 
be disposed of or terminated, with appropriat · '?mpenaation, 
within euch period or time u may be DeCe~r JY :o carry out 
the buic objectiv~ or tbU Act. 

(b) Tlw~ UWITATJON.-No obligetion DUlY be made by the Admin
istrator for rananciaJ 888lalance under th.Ui IUbtitle (or any full
acaJe demonstration facility after the date teo yean after the en
actment of thi8 eection. No eipenditure of fuoda for any euch fuii-
8Cille demorulralion facility under lhil eubtitle may be made by the 
AdminiBtrator a.IU!r the date fourteea yean after auch date of en
actment. 

(c) Ccn SHAa.IHO.-(IJ Wherever pract.ieable, in oooatructing, o~ 
erating, or providing rmanciaJ ueiltance under thi8 eubtitle to a 
fuJI-«aae demon~tration facility, lhe Adminiatntor •haJI endeavor 
to enter into agreement. and make other •rrancemenll for maxi· 
mum practicable c.oet 1haring with other FederaJ, State, and local 
agenciee, private penona. or any combioatioa thereof. 

(2) The Admiruatrator ahall enter into arnngemenll, wherever 
practicable, and dMirable, to provide monitoriuc of full«a.le eolid 
wute fecilitiee (whether or not CONlructed or operated under thia 
Act) for purpoee~ of obtaining in(ormatioa concerning the perform
ance, and other upec:U, of euch facUitiee. Where the Adininiltrator 
provide~~ only monitoring and evaJuatioa illltru.rueot. or per10nnel 
(or bolh) or fundi for IUCh iut.rumenta or penoaael aod providee 

••• 
tw ut her financial ~~HYiMlBnce to 11 focllily, nolwitluttandinl! ~MX:liott 
IWOI{c)(:J), title to any invention made or cc.nceived or an the COUn;.tJ 

of developing, ton1tructing, or o~rating auch f.cility •hall not be 
required to vest in the Uni~ State. and patena. rcepecting euch 
invention shall not be required to be iaeued to the United St.lt!fl. 

(d) PROHIBmON.-After the date of enactment of thi. aection, the 
Administrator ehall not construct or operate any full«a.Je facility 
(eicept by oontnct with public qenciea or authoriti• or private 
pereona). 

BPI:CIAL 8T1JDY AND DEMON8'TtA110M P•OJIICTI ON IUOOVUY or 
U8KnJL &NUOY, AND M4Ta14LI 

Soc. 8005. (a) Sruo1a.-'The Adminiatrator ehall tonduct studieJJ 
ond develop recommendatione for adm.iJUatnative or legislative 
action on-

(1) meane of rtlOOYering rnateria18 ud eneti[Y from eolid 
wMte, recommended u.ee. of •uch materiala and eneryy for na
tion~ I or internetionaJ welrare, includinc klent~cation of po
tenhal markea. for 1uch recover-ed re.:M~tc:~M. the &mpect of dis
tribution of auch n!80Urc.ee on eU.ting market., and potentiate 
for energy oonaenation thro1.11h reaou.rc:e coneerv•tioo and r-&
.aurce recovery; 

(2) action~ to nlduee WBIIltt generation which have been 
taken voluntarily or in re&pon.e to lf0¥8mmental action, and 
th09e which practically r:ould be taken in the future, end the 
economic. IJOCial, and environmental COftllequeotee olauch ac
tions; 

(3) methode of collection, eeparatlon, and oontainerit.ation 
which will encourage eff~oeient utilization ot facilitiee and con· 
tribute to more effective programa of reduction, reu.ae, or dia
posal or wuta; 

(4) the uee of Federal procurement to devoetop market 
demand for recovered reeourcee; 

(5) reoommended incentives (includinc Federal grana., loans, 
and other _.lance) and diBinc:entive. to accelerate the recla
mation or recycliftc of material• from IIO!id wutea. vith 1peciaJ 
emphasia on motor -.ehicle hulks; 

(6t the effect ot exieti01 public policiee, including 1ubeidie~~ 
and economic incentive~~ and du-inoentivea. percentage deple
tion allowances, capital gaine treatment and ot.Mr tu incen· 
tivee and di8inoentivee, upon the recycling and ~UMI Of materi
aJ., and the likely effect or the modification or elimination or 
1uch inoentivee and dilincentive~~ upoo the nu.e, recydinc and 
001'\Bertation or euch mat.eriala: 

(7) the neceMity and method or impoHing diapou.l or other 
cha~ee on pac:kqina, container-. vehid~ and other manufuc· 
tured good., which chargN would reflect the CO&t of. finaJ di&
poea.l, the value or recove~le compooen~ or tho ·~m. 8 nd 
•ny eocial coat. UIOCiated w1th nonreeyclinc or uncontrolled 
ddpoaa) of or euch it.eme; and 

dU the legal conatra.inll and iuatitutioul barrierc Co the ac· 
quwition or land aeecled for IOiid w&lte maaacement. includirur 
land for facilili• • .u~ .1; ....... -• -:'~·· 



(9) in aultation with the Secretary ol Acricullure, agricul· 
tural wua.o man-cement probleme aocl pnc:Uc:a, the eatent of 
n:uae and recowe'1 ol ..-ourc:a in aech wutee, the proepecU 
for improwement, Feden.l. State, and local reculationa govern· 
ing auch pnKtice.. and &he economic. -=ial, and environmen· 
tal conaequenoea cl.uch practica; and 

( 10) in (lOnaultaUon with the Seaeta17 of the Interior, 
mining wute man-cement problem._ and practice., including 
an ~nt ol eziating authoriti-. technolelfCi-. and eco
nomica. and the environmental and public health c:oneequencee 
or auch pract.ic:a. 

(b) 0....0H11'1'UnoN.-Tbe AdmiDiatrat.ol' it aleo authorized to 
carry out demonatratioea projecte to tat and demonatrate methoda 
and t«hniqua deweloped purauant to 1ub.ection (a). 

(c) Arruc•noH Of' Ontu SIICI1oNa.--Sec:tion 8001 (b) and (cl 
ahall be applicable &o lnwaU&alifiAI, .taadia, and projecta carried 
out under lhia ICdioo. 

OLUmS rotl U.OVIIICa a-=ovDY ftJII'DI8 AND IMPIIOYIID 80UD 
WAft& DUI'OI.U. f'AaUIID 

SIC. 8006. (a) AIJ'I'IIOUIY.-Tbe Admlnilltrator .. authorized to 
make JTIUlla ~I"'N&&t to UU.. IC'Ction &o any State, municipal, or 
intent.at.e or Al)t.ermunidpal agency for &he dcmonatration of re
eouroe rec.overy •J*rna or for the CIOOIIC.ructioo of new or improved 
aoiKt wut4t dU.poeallac:Uitiea. 

(b) CoHomoHL--{l) AAJ p-ant under thi. eection for the demon· 
.Uation ol a raoun:a recovery .,..t.em RaaJ be made only if it (A) ia 
COnli..etent with aoJ plana which IJMd the requirement. or IUbtille 
D of thia Act; (8) .. ClORIWlenl with the au•linee recommended 
purauant to .ection 1008 o( Uaia Act; (C) ia deeigned to provide 
areewide re.ource ~17 .,..tema conaiatent with the purpoeee of 
Uua Act. u determined by the AdmU.idntor, pu111uaot to regula
tiona promulsated wader .ubeocit.on (d) of thia aoction; and (0) pro
vide. an equitable I)IJitem for ctiltribu~ t.he co.ta a.ociat.ed with 
cooatructioo, operation. and maintenance of any raoun:e recovery 
l)'fiem among the u-.n of •uch .,.._.,m. 

(2) nw, Federal aharc1 for any projed. &o which ~ph (1) ap
piH. •hall not be more than 16 peroenL 

(c) l..UU1'A110H8.-(1) A pant. under th. -=tion ror the CIOnatnac
tion of a oew or imptond aolid wut.e clilpoul r.cililJ may be made 
only if-

(A) a State .. iatentaa.e plan r .. eolid wa.te diepoeal baa 
been adopted which appZia to the ana inwolved, and the racili· 
ty to be COIMitnlciAid (i) il conaU.tenl wilh INCh plan, (ii) U. in· 
cludni in a c::omprebenaive plan for the ana involved which ia 
.~ataafoctory to the Adminilt.rator for the purpoeee of thU. A~ 
and tiii) ill con.ia&.ent wit.h the suidelinee recommended under 
eection 1008. and 

(D) the project adva.noe5 the lltate ol the art bJ applying new 
and improved l«hniquN in reducin1 the environmental 
imPAct of eolid wute di..epoeal, in .chievins recovery of energy 

(2) ~ Federallhate ror any projed to WhiCh par~ ....... I., "V 

plica ahall noL be more Uwa 50 percent in the caee C'" project 
.ervioc an area wtUc::h includce only one municipaliL. .&nd nol 
more than 16 perunt in any other c:a.e. 

(d) RaauunoNa.--{1) Tbe AdminU.trator ahall promutcat.e regu. 
lationa atabliahinc a prucedure ror awardins rranll under thia lteC· 

lion which-:-
(A) provida that project.a will be carried out in communities 

of varying •iue. under •uch c:onditiona u will .. u.t in eoiVlng 
the community wu&e problem~ of urban·induatriaJ c:ent.era, 
metropolitan~ and rural areu, under reprc.entative ge
ographic and environmental c:ondition•; and 

(8) providc:e deadline~ ror lubmiaaion of, and action on, gnnl 
requeata. 

(2) In takiq action OD applic:ationa for grant. under thia ~ection, 
c:on~ideration •hall be""" by the Admina.trator (A) to the public 
benefill to~ derived bJ the CIOOitruction and the propriety of fed· 
eraJ aid i-- m ··kine auch pant; (8) to the eat.ent applicable, t.o the 
economic ,_,.. ~ c:ommercial viability o( the project. (including con· 
tractua.l ar' JDKemcnta with the private aector to market any re
aoun:ea recoverecU; (C) &o the potential of auch project Cor general 
application to c:ommunity eolid waat.e 4i..epoaa.l problem~; and (D) to 
the uae by the applicant. of c:omprehen~ive regional or metropolitan 
area planning. 

(e) AoomoN.u. LnuunoNa.-A ~BDt under thil eection-
(1) may be made only in the amount of the Federal aha.-e or 

(A) the ed.imatod l.otaJ deeign and c:on8lnaction a.la, plu.a (8) 
in the cue ol a pant to which IUt.ectioo (b)(l) apphee, lhe 
r.,..a,.year operation and maintenanc:e oo.u; 

(2) may not be provided for land acquiaition or (eac:ept u oth· 
erwile provided in paracraph (1)(8) for operating or mainte
nance a.&.; 

(3) may not be made until the applicant hal made provi.aion 
~atiafactory to the Adminiatrat.or for proper and efficient o1~r· 
ation • :. maintena.nc:e of the project (aubjed to pera4fuvh 
(1)(8));-:·.nd 

(4) maJ be aaecle IUbject to •uch c:onditiona and require
ment~. in addition to thC*t provided in thU. eea.ion, u the t\J· 
mini.trat.or may require to properly carry out hie (uoclioM 
purauant to thia Act. 

For purpoeea of paragraph (1), the non·Federal ahare may be in any 
Conn, including, but not limited to, Ianda or int.ereela lhere.n 
needed (or the project or penonal property or eervica, the v!llueu 
o( which ahall be determined by &.ho Adminiatrator. 

(0 SaHOU Sun.-(1) Not IDOI"CI than 15 percent or the tolal of 
funda authorized to be appropriated for any faacaJ year lo carry oul 
lhia .action aha.ll be granted under thia eection for project.a in uny 
one State. 

(2) The Adminiltrator 1hall pn:ecribe by rqc-ulation the munncr 
in which the eubeection ahall apply to a gTanl under lhiB ~tt-clwn 
for a project in an area which includee aU or port o(more lhun om' 

~·-·~ 



r AUTtiUHil.ATION Or At'f'HOPNIATIONII 

S•:c. 1:1007. There ore ttuthoriz.ed to be uppropriat.ed not lo ezet'fii 
$J5,000 for the ftBCot ycur t97N to carry out the purposee of this 
IIUblitte (except ror &eetion H002). 

Sublitk 1-&gulolion of Ul'llkrground Storo,:t Tanh 

DUINITION!I AND 6-XDtii"TION!I 

s~c. !JOOI. For thr eurposn of thu tubtilk-
(I) Thr urm 'wukrground ~~~ toni" ~IU any OfU or 

. combination of tJJnh (including unckrground pipn conn«tnl 
th~rdo) wlait:h ;. IIW to rontJJin an a«umulation of rYgulakd 
•ul¥/anut, and tM uolu~ of whit:h (including IM uolumr of 
IM urukrground pi~ ronn«lftl IMrrto) it 10 prr ~ttlum or 
marY ~Malia IM •urf~ of IM ground. Such uma doa not in
clauk any-

fA) {ann or rnilkntiol tJJtti of 1.000 gollaru or ku ca
pacity uud for •torill8 motor fwl fO#' nonce mnurciol pur· 
~~. 

(BJ tonlt uud for .toring Moling oil for umpli~ uu 
on IM prrm&u. wMre •Cor«~. 

(CJ ~rpti.c toni. 
(OJ piprliM foc:ility (includin& ptMring iine.J rrguktkd 

unckr-
(i} tlu Natural Go. PipcliM &frty A.:l of 1968 (4!J 

U.S.C App. JG11, rt uq.). 
(ii} I~ Hozardma Liquid Pi~litw &fdy Act of J97!J 

(49 U.S.C. App. 2001, rl uq.). or 
(iii) which ;. an intNUI4~ piprliM foc:ility rrgulatrd 

u!Ukr Stou lowe comporobk lo IM provuioru of law 
refrrT"Mio in claUM (i) or (ii.J of thit 1ubporatropla. 

(EJ aurf~ impound~nl, pit. pond. or /.o.goDn. 
tFJ atorm waur or wcuu wourcoll«tion tytkm. 
(0} flow-through prouu toni. 
(HJ liquid trap or cuaociot«l 8<JI~ring lit tt dirw:tly rr

kllftl ~ oil or gtU prod~lion ond fOIMrit :·: ~rolioiU, or 
(I} lloi"Dgr ton• ailuoud in on utukrgro~.r.d .TN (auch a. 

o bo.Mnunt. cdklr, miMworlin& dri(l. 1/aoft, or lunMV •f 
lht 11orogt tani u tituakd upon 01' oboe¥ IM 1ut(~ of I~ 
floor. 

T~ urm "u!Ukrground ala~ IottA" 1/aoll not ind&uk any 
pipr:~ conn«lftl to ony toni wh~la u dacribecl in IUbporo
graplu tAJ through m. 

(1) TM uma "rrguloi«J IUNioncr .. IMOIII-
(A} any aul»ton« chfined in ~lion 101(1.4) of I~ Com· 

prrMfllivr Environmrntol Rnponu. Com~JUDiion. ond I.,;. 
ability Act of 198/) (but not iMiudif16 ony aut.ton« rqu· 
law a. o lao.wrda.u wa.u ufllk,. 1ubtilk CJ. ond 

(BJ ~lrokumL). [including MMk oil or any fraction 
tlurrof whicla ;. liquid at •tondotd tondiliolll of km~ro· 

lurt' unJ l'rr'~LJI'Y ti>V Jr~.:rt'rt J.uhrrnhf'll unJ 14 l pou''"j 
pu squ.o~ inch absofult')] II 

(J) Thr Irma "ownrr" mtoru-
tA) ,. thr t:ou of 11n undrrground ltordl,¥ ltJn~ in W>l' u11 

thr dutr of ~IUJdmrnl of lh~ Haumloua and Soltd Wusll' 
Ammd~nu uf 1984, or brouglac into uu a{lrr thai dult-. 
any ~rson who OWIU on urukrground ·~ toni wM fur 
lhr •to,~. uu, or du~nain.g of ~plolftl •ubstonc:u, aml 

tBJ 111 thr cou of any uruk~nd 1101'0~ toni in USf' 
~Nfore thr dau of rtUJCimrnt of IM Hozardow and SoluJ 
Wast~ Anwndnwnu of 1984, but IUJ ~r in uu on thr 
datr of rnodnwnt of •~h Anwndnwnt._ any ~rJOn who 
owMd 1ucla 14ni imm«liauly wfore IM di«ontitUMJtion of 
itsuu. 

OJ TM Irma "o[»rolor" mMIU ony ~1"1011 in control of. or 
hauing raporuibilily for, IM daily o~mlion of tlu urukr· 
ground storo~ toni. 

(SJ Thr Irma ''rrlftsM" ~aru ony •pilling. koiing. rmilling. 
dU<harging, aropin& koching, or ditpo.ing from an urukr. 
,:round •to~ ton• into ground wotrr, •suf~ wour or aub.ur· 
{au •olu. 

(6) Thr lrrm ·~non" luu lhr .anw nuonin& a. prouickd in 
uclion 100-'(15), u~pl lhot •~Ia uma indude. o coruortium.. o 
joint wnlu~ aNI o eomnwrcial entity. ond I~ Unilftl Stotn 
Go~rnnwnl 

(1) Tlar uma "nono~rulional tlorogt! toni" m.roru onyuruhr· 
ground ''~ ton' in wlaida rr:gulalftl tub.lclnc."a will not ~ 
ckposilftl or from wlaida rrgulolftl 1ul¥lonen will not I. du
prnsM of~,. IM do~ of IM ~n.ocbne1tC of eM H~ ond 
Solid Watu A~Mnd~nu of 1984. 

11 (8) TM uma "pdrokum" mftiiiiiWirokurn. i~luding cruck 
oil or any fmdion IMrrof wh~h it liquid at lland4rd condi· 
liotU of t~mi¥nJI~ and ptYUUIY (61} tU,ea Fohnnluit oJad 
1~.1 poundt pg tqUOIW inch abfolutd 

NOTiriCA TION 

SEc. 90()2. (a} UND6aoaoVND SroiiAO~ TANICS.--(IJ Within 18 
montlu a(lrr th~ do~ of rra«lrMnt of I~ Hazordow ond Solid 
W<Utt Amrndmrnu of 1984, Melt owMt' of an urukrground tlo~ 
tan• shall notify IM Sill~ or local o~ney or fkporl~nl dnignat«l 
pursuant to •ubUciton (bXIJ of tht au~~ of lUCia toni. IP«ifying 
th~ a~:~. •izr, lypr. location. ond 111ft of 1ut:h toni:. 

f2XAJ For ~h underground 110~ ton' loA~n out of o~ration 
afltr January J, 1914, IM ownrr of •ucla toni 1/aoll, within righl~l'n 
monllu aftrr liar do~ o( r~wclmrnl of I~ HazordOtU ond Sol1d 
Wast~ Anwndnunu of JJB4. IU)tify th~ Stou or lacol o.grncy, or ck· 
port~nl dnigfllllfti putWI.Uml lo aubo«lion (bXIJ of lh~ uuknc-t of 
such tanh (unlnt IM owMr Anowt liar toni: tu"""eunlly WtU rt· 
movtd {rom lla~ ground). Tlar owMr of o toni takn out of o~rotion 
on or bt(~ January J, 1914, •holl IIDI lit rrquum to notify th~ 
Sta~ or locol ~nq ulllkr 11a;. •ut.«tion. 

to P.L .._.. •• ,...__. ___ _. 



tW Nulic:~ "'dcr aubpaf'Oiroph tAJ ahall ap«ify, lo lht ultnl 
Anown to lht Mr-

(iJ the date the 1Gn4 wo. la4cn oul of operation, 
(iiJ I~ ¥ of lhc lon4 011 I he d4u 1Gu11 oul of o~ralion. 
tiiiJ the •iu. type IUid location of liN lan .. and 
f•v) the ly~ and quantity of •ub.IGnca kfl atorrd in •ucla 

lon4 on the dote tnun out of u~rolioli. 
t:JJ Any ownu which brin.p into we an ufUkrgTOUnd ~~ lanA 

a{kr tM initial IWiiru:alwn ~riod •P«irud ullfkr porogrupla I I J, 
•hall notify tM daigruJiftl Stak or local ~nq or drpartnunl 
w•th111 tl•irly dop of liN uukn« of aucla ,.,.._ lp«ifying tlat aJ:t, 
1izr. ly~. locution ond uaa of auch 14n4. 

(~) PufllKNpM (JJ lhi'OfA4h {3) of lhu •ulwdioll 1hollnol apply to 
lanu {or whU:h IWiicc wo. liwn purauanl Ia e«tion lo.t(cJ of tht 
ComprrhttUiur &uii'OIInwnlol RuponM. Compe~UGiio~~o and Liab•l· 
ity Acl of 1980. 

($) &ginning tlairty clap afkr IM Adminutrator P~Y«riba lht 
form of noli« ptlra&MUII lo IUiwction lbKZJ and for ~ithl«n monl/u 
thttWJ{kr. any pnao~a wlao MpolJitl rrgulolftl •ubftonc:a in an un· 
dtrgrounJ 110ra,c lonA lluJll lftUOtuJbly IIIJli/y lh~ OUIMr or Optro· 
l.or of 1uch lanA of 1M owncr• Mli(u:atioll mJUircnwntl purauanl 
to thu 1uba«tioft. 

(G) &ginnill8 thirty da.)'l afkr the Admi.U.trator iAua new lon4 
p<rformaiiC'C alandord. paraua"l Ia wcilon IOOJ(c) of lhu •ubtJllr, 
any p<rwn who odu a 14114 inkndalla I. UMd aa an underground 
•lo~ lon4 .Jaall notify IM pu.rduuer of •ucla 1Gn4 of IM owner• 
noti{u:atW.. nquinmcnt. purauanl Ia lhu "'becclio11. 

{b) AG.l"NCJ' DAioNATION.-(11 Wit/aU. OM laundrwl and eighty 
ooya a{kr IM enoclmcnl of liN Haznnlou.. and Solid Waau Anund· 
nunu of 198-4. tJw Goucmon of eocA S14k •h4ll da~k the ap
propriau Stak fJ81tiiC)' or lkporlnwnt or IDc:ol ~ncU. or dtpart· 
tMnta to rn:~icc the IIIJli(u::atwl&l undlr •ul»«tion (aKJJ, (t), or (J). 

IZJ Within lwrlw 1n0111ha a{kr I~ dak of OUJCIIMnl of lhe Hw· 
~ and Solid Waak A~Mnd~Mnu of 1184. tlu Adminutrolor, in 
cotUu/talion with Slok and local ofr~eU.u dnignatnl purauanl to 
"'buclwn (b~JJ. and afkr nolu~ and opponunily for public com· 
nKnl, aholl JWDCril. 1/ac fonn of lhc noli« ond IM in[otm4lion to 
~ inciiUkd in IM Mli[u:alionl urukr •ulwctiola (aXJJ. (1). or (J). In 
pracribill8 I~ fonn of •~Ia Mlia, I~ Admia&.lralor •hall lol~ 
into account IM ~nee~ Oft ~ll bwiMNU and other ownera and op
trotora. 

11 
(c) SrAn INRNJO.,a.-Eoda Slot. lluall mole 1 «parau 

inurn Ioria of all~~~~~·~ lallb;.. •~h Stak c:onlaining 
rqulaUd •ub.to~u:a. One iawnl«y 1/uJil he ln4dc with raP«I to 
prtrokum and one wit4 raptcl lo otlwr tqulol«l •ub.lonca. In 
mo.lin.r •uch illwn,__ 1M Slok •JuJU uliliu and ~k IM 
dolo in I~ noli(KGiion fonrY •ubmilled put'aUOIII lo •ub.«tiotU (a) 
and {b) of lhu .clio& EOda Slok •hall •ubmit •ucla OUJYgokd d4la 
lo I~ Adminulralor nol la.kr lh4n 110 dGye afkr IM tllllCitMnl of 
tlw Suprr(urwl AnNnd~tW~t" 0114 ~llwwUaliole Act of Jl8G. 

·~L£4S6 DET.l"CTION. r•SV&NTION, AND co••&CTtON .&/CI" •TJONS 

Su:. 900J. (a) RJ:GUUTION£.-Tht Adminulrolor, a{kr. Ai« and 
opportunity for publk comtMnl. and al ko.t lhrrc monllu ~fory 
IM eff«liw data lp«ifl«l in •ub.«ti~n ({). ahall promuJ&ok IT· 

koM lkl«lio(l. ~wnti011. and corrution rtplalioM opplicobl~ to 
all ownera and opnatora of undugroutad alo~ tcJnl.. cw mo.y bt 
IIC«UUry lo prokcl hUmDII hmltla and Ill< tnviron~Mtal. 

(b) DISTINCTION~ IN R"UI.AI'ION:J. -Jn promul&oting rqulaliotU 
under lhu «elion. IM Adminutrolo( moy dutinpula brt~n 
lypn. daua, ond 1JBG o/ ulllkrground •toluile lanAI. In mol•n& 
1uch dutir:lic.M, lh~ AJminulrolor ,.ay loAt inl4 cotUUkrotion 
factora. inc• • i~ 6ul nol limikd to.· location of IM lonA._ eoil and 
clitnGk condiliou. u.a of IM lanb. hutory of moinuiUJna., ogc of 
IM lanb. curnnl ind,.lry r«omnurukd prodU;a. tuJiional COIUt'n· 

au. codn. Aydrot:nlDtf.Y, &IJGUr labk, 1jp of IM tonU. quantity of 
rrKuiGI«l aubstanca ~rwdU:ally ckpoaikd in or duprn«d from 1~ 
tan4, tla~ t«lanicvl aapabili11 of lhe ownera and o~ratora. and 1~ 
compolibilily of IM rqulolftl •ublla"" ond IM mouriGu of which 
the tcJnA u fobricoi«L . 

(cJ Rsqui.QI&"NIS-TM ~1Giio111 promulgakd punuant to 
lhu «elion •hall lnellllk. bul llftd nol 1¥ limikd lo. the fo/lowi"8 
nquirrmtnla raJI«Iif18 all unlkrground •tCJIU8C lanh-

(J) requi~Ynwnll for mainlaining o kale .Ut«tion .,.um. an 
inwnlory control qakm.fot:rlhtr with IQnlc taling, or a compo· 
robk a}'tkm or nwlhod dnigrud lo identify rrko.u in Q 

monner COIUUklll 111ilh IM prot« lion of human luolth and t~ 
cnuiro111•~nl; 

(1J n.q•· ~. nnau for IIUiinlainill8 rrcorda of any monilorifl8 or 
ko4 tk~ • .".lion l)'lkm or inwnlory control .,.um or lonl leafing 
or compu-ob~ l)'lknt;. 

(JJ tyqumnwnt. for ~paning of rtkcua and corruli&Jit actwn 
la4tn in .raJIOIIM 1o o ~w. {rum on un.ckrground llof'Cl8C 
tcJn~ . 

1-IJ ~uirrmcnll for. lo4ing corr«tiw action in rapon« to a 
rrko.c from a11 ulllkrJlround 11orogt lanA; [nnd] '' 

{5) rrquirrnNnU {or Ill< clo.urr o{ tan .. to PIYWIIt ruturr t"Y· 

~ of rtgulakd •ubltcJnca inlo lhe tnvironlru'nl[.]; and •• 
'»(G) rrquirr~Mnt. for nuuntaining tvUknu of {anancial IT· 

•po,..ibility for 144ill8 COI'T«Iiw action and comptiUGiinK thuu 
portia for bodily iiUury and prop<rly da~ ca&IMU by 1uddcn 
and notUuddtn aa:Uknlal ~Ykcua ari.ing from o~roliflR an 
UftcUf'RJOUnd llOfV# lan4. 

{d) FINANCIAL Rai"'N!II•IUJT.-[(J) A• he d«nu n«aMJry or ck· 
1irobk. IM Adminulrolor aluJII promulgate rtguiGiwtU conla&nw;: 
nquirtmenu for mainlaini~ief tvUkn« of ~nancial ~potUibility cu 
he d«nu n«DMJry and dallubuor taiing corrut•w actwn and 
com~taMJii~~~t tlainl porlia for ily injury and pro~rly damog~ 
ca&Uftl 1rt •udikn and notuwUkn D«id~nloi~Ylftua ari.inR from 
O/Wrotita~ an underground ·~ lllnlc.] 1 » 

(111](1) u Jt'inancial rnpotu•bil•ty rrquirrd by lhu 1ub.«twn 
may bt atabluhnl in accorcumu wllh rrgu/alioM prvmull(aUd by 
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th.- J\uniiiiL">frutur by u11y Ullt', ur UIIJ t•umbinutiun, of th~ fullow111,;: 
llt.\UrtlfiC~. Kllurulltt'l', :surt>ty lxmd. l~lt~r of credit, (or] qual1{1cn· 
lwn as a sd(msurt•r[. ]. {ur uny other mrthod ~atisfactury to thl' 
Adminutrotor.} •• In promulgating rrquirrnunts umkr thu subsf'c· 
twn, the Administrator is authoriud to sp«ify policy or othl'r con· 
truclual tunu, conditions, or lkf~tUn which arr n«ruary or a~ 
unucuptabu in establtsh1ng •uch ruicknu of financwl ruponsab•l· 
1ty 1n ordrr to r((rcluatl' the purposa ofthil 1ubtitlr. 

[(:IJ](tJ u In any caU w~rr IM owMror o~rotor is in badrupt· 
cy, rrorgani.zation. or arrnn~nwnt pu,..uonl to 1/u Ftderal Ban•· 
ruplcy Cod~ or whrrr with rt"OSOTUJbk dili~n« jutUdictian in thr 
Stall' court of thr Frckral Courtt c:onnot ~ obtaiMd OCJl'r an ownrr 
or o~rolor lill'ly to br UJICJl'nl at 1/u li~ of judgnunt. any claim 
arising from conduct for which rvilknu of finoru:wl ruponsibil1ty 
mwt bl' prouidrd ulllkr. thu •ubuc:lion may lw aurtrd ditYclly 
aKalrut the guaronlor prouiding •uch rlluun« of financial rrsponsi· 
b1lity. In 1/u cau of any action pu,..uonl to lhu paragraph •uch 
guarantor •hall bl' rnt1tlr to inoou all rightt and ckfmu• wh1ch 
would haw bHn aooilablr to lhr owMr or o~ralor if any actwn 
had ~en brought agairut lht ownLr or o~rotor by IM claimant 
and which would ha~ bnn aooilabk to lh.e guarantor if an octwn 
had bun broucht ogairut IM guarantor by IM owMr or o~rotor. 

(f.$J)(3) '• Thr total linbility of any p41Unlor •halllw limited to 
thr a~:grrgat# amount which thr guoranlor luu prouUkd aa ruichna 
of financial ruporuibility to thr owMr or o~rolor utuhr thu ~c· 
lion. Nothing in lhi.J •ubuction •hall 1¥ corulnu-1 to limit any 
ot~r Stau or Frtkrnl •latutory, contraduol or co· ."n law /iabd· 
1ty of a guarantor to iu owTUr or o~ralor includinb:· .. _,not limitt>d 
Ia. tlu liability of •ucla guaronlor for bod faith ~ilhtr ira Mgotialrnt: 
or in failing lo Mgoliau lhr uttknural of any claim. Nothing ,,.. 
lhi.J IUbuclion 1hall br corulruM to diminilla lhr liability of any 
prrtan untkr uction 107 or 111 of IM ComprtMtUiw Enrm .mnu"ra· 
tal Rnpon.se. Compeldation and Liability Act of 1980 or olhrr ap-
plirobl~ law. · 

[(51](4) 11 For tlu purpou oftlau •ubuetion. IM trrm "guarantor" 
mraru any penon, othrr than IM owMr or operator. who prwides 
tuilkncr of finoru:wl rnporuibilily for 011 owrwr or operator undu 
lhJ. IUb.«tion. 

11 (SXAJ The Adminutrotor, in promultating (itUJncwl resporuibil· 
ity rrgulatiom ui'Ukr tlau uclion, may u14blula on omount of co~r· 
~for particular claun or coucorin of urukrground •lora~ tan•J 
containing JWirokum which •hall 10tufy IU£1a rrgulatioru and 
which 1hall not ~ k:u than 11.000,000 for etJCia ocr Ttn« with an 
appropri4u aggrrgau rrquirrtJWnf. · 

(8) TM Admini.Jtrator may ul omou11t1 lo~r ltaara lht amounts 
rtquirtd by •ubparogropla (A) of tlau poroqopla fur utuhrwround 
tlo~ kJnh containing ~trokum whkla a.~ at facililin not ~n· 
gagffl in pdrokum production, rrfini~ or mariding and which 
orr not aurd to hondk •ub.tanti.al qU411Iilia of ~lrokum. 

•• ~_._..i.e lich&.Mo. ltor.cuu ~ ·= f-a_..~ P.L ~"· Surwr· 
/un4 

••PL.._.M .... .-~ .. ~ 

.... 
tC) In ~.tabl~hint: cltJ.Uf'!C atad t·utr,_:orin fur purpous of thu poro. 

graph, thr Adm_inutrator may ronsrdu IM (ollowan~ (acton: 
(r) Tht •u~ ty~. locatwn. 11~ and luJrtdling capacity of 

utukrgrvund •lora~ tanh in lhr da.u or cokgory and lht 
oolunw of pelrakum ha.ndkd lJy 1uch llJnb. 

(ii) Thr liulihcod of rd~ and th~ potrntial r.rt~nl of 
damogr from any rrkou from u~n.d ·~ lonu 1n 
thr c/0$!1 or cougory. 

(iii) TM «<nomk impact of IM limitl on IM owrun and op
rroto,... of Neh •ucla da.u or co~. pa.rliculorly rrlatin.g tc 
thr •moll 6uliMa ~~~~ of tJw pdrokum tn41"Uii"6 ind&u· 
lry. 

(iu) TM ouailobilily of nullwd. of fin.an.cia.lrupons_ibi/ity in 
amount. greoMr llaa.n the nmount allJbluhal by lltu poru. 
graph. 

(u) Such othrr (acton 01 tM Adminulralor d«m.J prrlirunt. 
lDJ Thr Adminulrator may •w~nd rnfotununl of lhr firwncial 

rrsporuibility fWIUinmrnll foro particular clau or COkflOry of un. 
ckrground •to~ kJnb or in a pcrliculor State. if 1/u Adminulro· 
tor maln a ckurminolio11 toot nvtlaod. of (iiUJI&Cia.l tuporuibility 
~atufying thr rrquirrmrnh of thil •u'-«tioll orr not #rl'TUrally 
oooi!Obk for uruk'li"'"nd ·~ tanh in Uust eta.. or cokgory, 
and-

til •'~t- a,y hri"6 CoUll w form a rid rr~ntion group for 
•ucla clau of tanb; or 

(iiJ •uch Stat~ il eaAin.g IUfll to aliJbluh a fund pun&UJnl to 
uction 9004(cXIJ of thu Act Jo 1¥ IUOrraill~d cu ruickna of fi· 
naru:iol rwporuibility. 

A sus~nsi.on lJy IM Adminutrator pu,..uonl to thu paragraph •hall 
ut~nd for a period raot 1o t:xeftd 180 da.Yf. A ckurminotion to •w· 
~nd may 1¥ ~ willa rwp«t to lh.e H~ cla.u or colqory or for 
lhr sanu Stott at tM rnd of •uch ~riod. but only if •ub.fa.ntial 
progreu lao. b«n ~ in atabluhint a. rid n~nlion group, or thr 
owTU,.. or optraton in lhr clan or coUgol'y ckmorutratr. and th~ 
Adminiltrotor find.. that IM formotWII of •~h a. group u not po.· 
1ibl~ and that IM Stair u una.bk or U11Willi"6 lo atabluh •uch a 
fund punuanl to clauu (ii). 

(~) N~w TAN« hlfJYJitMANC~ STAND.Uos.-Tht Adminutrutor 
•hall. raol la~r lha.n llarw montft~~ prior to IM ~{fn:tiv.t dou ·~;. 
fitd in •ubuction ((1. ia~U ~r(ormo~ 1landa.rcU for unchrground 
•lorocr tanh brought into uu on or a(lrr IM rff«tiw d4tr of auch 
.tandords. Thr ~rfonnona •tandord. for Mw undrrground •toroge 
tanh shall incluck. but llftd nol ~ limil«l to. dnign. cotUtruction. 
irutollation. ~kou ckt«tion. and compatibility •14nda.rda. 

(/) E,,E"CTIV~ DATrt.-(1) Rtgula.lioru wwd pu,..uanl ta •ubu<c· 
lion (c) and (d) of thi. t«lion., and •14ndordt iu~ pu,..&UJnt to 
sub&t«tion (r) of tlau J«lion. for urukrgroond •toro~ tanh contain· 
inK ~gulalftl •ub.llJn«~ ckfi~ ;, uclion 9()(}U1~BJ_{~W,trouum, in· 
cludinK crutk oil or a ray fradum IMIW)f Wh1€h u laquid at. 1tand· 
ard conditioru of ~mpttrolu~ and prruu,.,) 1hall ~ rff«lr~Jl' not 
lakr than thirty_ mo~~lla. a(kr tM dau of ~IIOdtMral of tlt..r Haz.ard· 
oU.S and Solid Wcuu A~ndmrntt of 198.f. 

(t) Standa.n:U iuultl nun•~"' ,,.. ,.,,,__,: __ '-' '-• · 





,...._ 
I. I lht' $tul1·'s pru~:rum i$ uppro~d by th~ Adminislrulor 
11ndu st>clion 9{)()' of thu tubt1tl~. Such ord~ra shall~ iuurtl 
and ~nfurt:~d in th~ 10m~ manMr and subj«l to IM tanu IY· 
qu11Ym~nts w urd~n; und~r srctum 900G. 

(j} ALLOWABU' CORHH:'TIVE ACTION~-Th~ ror~ti~ aclwn.s 
urnkrtaAm by IM Adm1nislrotor (or tM Sta~ purauant to 
paf"OI(TYlph (7)) unckr parogmph (/} or (2) may incluck l~mpo
rury or puma~nl TTiocalw11 of ruUhnt. and alt~rn.oliw how~· 
hold wa~r tupplia. In ronnt'Ciion willa th~ ~rformanc~ of any 
corrrctiw aclwn unchr parogropla (I) or (2}, I~ Adminulrolor 
may ui'Uhrtau a11 u~utY tuN!UWWnl cu tkfinld in parogmph 
(/OJ of thu tubuctio11 or{rouUk for •~h on o.u.tanunt in a 
coo~rotiw agrwm~nl wit o Sto~ purauont to paragraph (7) of 
thu •ubuctwn. T!u eotu of any •~h ~UUUtMnl may ~ trrat~d 
tu rorrrcli~ action for PUf"J''OIf2 of pot'G6r'Qph (G). ~hlting to 
eo«l rrco~ry. 

(G) RECOV~IIY OF~--
(A) IN GCNEIUL.- Wh~Mvtr COIU laovt bnn incurtYd by 

th~ Adminutrutor, or by o Stat~ punuonl to poracroph flJ. 
for utukrtoling cort'ffli~ action or ~nforc~menl actwn 
with ru~l lo IM rrka.u of pdrokum from an und~r
ground 1toro~ tan4, th~ OWMr or o~rulor of •uch lun4 
•hall ~ IUJbl~ to th~ Adminulrotor or th~ Slot~ for 'm-h 
c:o.u. TM liability urukr thu porugroph thai/ ~ constru~d 
to ~ th~ tlondiJrd of liability which obtain.s urukr uctwn 
~I I of th~ F~rul Wakr Po/lutum Control Act. 

fBJ REcovnr.-/n ckkrmining tla~ l'quilw {or ~~~Jun~: 
lhr r«ovtry of c:o.ll unckr aubporugroph (A). tla~ Admin IS· 

/rotor (oro Sta~ puraWJnt to poro.gropla (7) of tlau subs«· 
lion) m.oy conaickr th~ amount of finoncuJI rupo~ib"''Y 
rrqui!Yd lo ~ m.ointaiMd untkr •ul»«tiona (c) and fdXSJ 
of thu uctio11 and th~ foctora conaitknd in edablish•ng 
1uch amou11t ulllkr •ubuctian (dX5J. 

(C) EFFECT ON LIAtJIUTY.-
(i) No r ... NSF~If3 0, u.UIUTY.-Nt ~mnificalion, 

laold harmku, or 1imilor o.grwrnnat. or conwyonu 
aluJII ~ ~ff«liw to lranaf~r from I~ ow~r or o~rotor 
of any urukrground •to~ lanA or from any ~rson 
who may ~ liabk for o rrkou or lla. WJI of ~~~OH 
untkr thu aul»«tian. lo any otla~r ~rw.n th~ liabi/,ty 
impoud uru:hr thu aul.«tion. Nothing in tlau •ut.«· 
lion 1holl bar any ogrw~Mnl ID iuurr. laold ha,.,,lru. 
or illlkmnify o party to 111eh 06"f!ttMnl for ony liab1l· 
ity unkr tlt-u aubuclion. 

(ii) No &U TO CAVJ6 0, ACf'ION.-Not/aing in lhu 
111buction. induding I~ prouuio"' of claUM (iJ of thi. 
1ubporogropla, 1hall bar o COIIH of action tluJt an 
owMr or o~rutor or any otllu ~rson aub)«l to liab•l· 
ity unkr thu uctia11., or o 6UIJrorrtor. luu or would 
luuJit, by recuan of aubroflotior& or ot~rw~ atain.l any 
~NOn. 

(DJ FACIUTY.-For purposn of 1/ai.t por . .;r. -,Ja, lh~ ~rm 
''facility" nwoana. with rrlf'«l Ia arty OWM,· or o~rotor, all 
untkrground ·~ tonu u.d (Of' I~ 11o,. of pttrok· 

') 
um which u~ owt1t>d ur o~rut~d by :~ut·h uwnrr or uPt-rufu, 
and locaiM un a sin~:/~ pam/ of prupuly (or on any tont1g 
uuw or odjannl pro~rty). 

(7J Sr-tr£ AVTHo•trlu.-
fAJ GENIUAI...--A Stat~ may u~rci.u thr outhoriti~• it 

parographa (/) and (2) of thu aubuction, aubj«l to th, 
t~rnu a11d condition.s of paro,:ropha (:/}, (5}, (9), (/OJ. an(. 
(/1), and including th~ authonlaa of pot'O/lroplu (4}. (6} 
and (8} of thu aubs«tion if-

(i) th~ Adminutmtor d~£trmiltd that lla~ Sta~ hru 
th~ copobilitu• to corry out ~ff«liw C'Cltl"ft:livt ocliafiJ 
and ~nf~NnrMnt octivilia; and 

(iiJ tla~ Adminutrolor ~nkn inlo o coo~ratiw agrw 
~nl willa IM St.a~ ~llin6 out llN ocliotu to lw ulllkr· 
toA~n by IM Sto~. 

Th~ Adminutrator may provuu funth from IM U.Oiing 
Unchrground Storo~ TurrA '1\owt Fund for IM l"ftU{)nah/~ 
c:o.ts of 11., SID~ • aclioru unckr IM coo~ratiw QKru~nl. 

(8} Co.7r SH.UL-Following 1M ~ff«liw do~ of tM IYK· 
ulat1oru urukr •ubuctiora (c) "f thu uctian.. IM Stat~ aha II 
pay 10 ~r ttnlum of th~ cod of corr«ti~ oeliona unduta•. 
~11 ~iiMr by IM Admi11utrutor or by lh~ Sto~ urwhr a roop
~ruti~ Dgrft~111.. uc:rpl thai IM Adminulrulor mny tal~ 
corrrcli~ action at a facility wMrr imnudia~ action u 
nt'Cnl0'7 to rupond to 011 immin~nl and aul>.tantilll ~n
dancrrrMnl to laumn11 hNitla or IM ~nuiroranunt if th~ 
Stak faila lo pay t~ roJI alao~ 

(8} E111~•GENCY r11oeu•EMENT row~ltS..-NotwitlutandinK 
uny ol~r prouuian of lnw. IM Adminutrolor may outhoriu 
th~ uu of IU£1a ~mergtncy procurrn~nt ~,.. 01 ,.~ d«m~ n«· 
O$Dry. 

(9} DE:FINITION or OWNEII.-AI fJ#d in tlau aubuclia11. tht 
trrm .. owMr" daa n.ol incl&uk any ~,..,n who. without portici· 
poling in tM ma~~nl of on untkrground atora~ to11i and 
otMrwiu n.ol ~~ in pdrokum prod~J£tiora., rr/iraing. a11d 
m.oruting. llokU illd~ia et{ owrwnhip primD.rily to prot«t IM 
own~r• ucurily inkrat in th~ tan4. 

OOJ DutNITION or 6Xro.tv•• ASS£SSN£Nr.-Aa uud i11 thu 
subuctiaia, IM ~"" ''uJXMUIY ONftl~nl •• mn~n.s orr O$USI· 

~nt to tk~mtiM IM uk11t of upoeun o{. or pountial far u· 
posurr of, individuola to ~trvkum from o IYkou from an un· 
<krgrourul ·~ tad baud on auch_ {adore cu IM lllllutY and 
utmt of conlominotion and IM uul~n« of or pot~ntial for 
pathwoya of human upr»UIY (indudinl ground or surfuc~ 
wa~r contomiNJtion. air ~mwiotu. and food chairr contamln.a· 
lion). lh~ •i.u of tiM community witlain IM liidy pathways of 
rxpocurr, orul IM compariw11 of UJ'«tM laumn11 upo6urr 
kud• to tla~ alwrl·krm and lo11C·I~ma h«<lth ~ff~t. auoc1at~d 
with id~nti(ud contaminant. and ony ouai~bl~ rrcommtnd~d 
txposu,y or tokrana limiu far 1uch cotdammanu Such o.auu· 
m~11l •hall 'not tkloy rorr«li~ action to o6au itnr'Mdiok hcu· 
ards or rwlua apocu~. 

(1/} FACIUTIU WITHOUT FIN14NCIAL lta~NSIItiLITY.-AI uny 
facilitY Whr~ tAl IVIIn•r "r "'"*...,.I..- &.-~ r_. I-~ • . 
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• l1dm111Uirulor IS uJJiht~rJli'J to Spt'('I(V 1"''/Jcv of ulht'r ro"l'"' 
11111! lt>rms. f~t~c/UiiiiiJ.: th,. umount of ('ll~ro~:r rr•tUITYJ for 1><1,.,,,,., 
d<Ls:>t'S ,,,cf colt'J:Orlf'3 o( tuuJ.-r~:round $turuJ:t' lunlt:s pur..uonl to~· • 
110n !I()()JtJlSJ./ •• culltlllttllt.S, nr ckfrrut':J whtch a~ n('('tc'~ary or urr 
urwcuptablr In t'SlabhshrnJ.: such ru1drnu of (rnancUJI IYJpon.Sib.l· 
1/y '" orJrr to t'({«tuatr thr purpou• of thu •ubttlk 

1:1l /n any cuu wht'~ thr owfl#r or o~rolor u '" banlruptcy, N'Or· 
~:unllutlon, or orrongrmrnt pursuant to the Federal Banhuplcy 
Codr or whrrr with tYwonoble dili~nce jurud1ctwn in any Statr 
court of thr Federal couru cannot ~ obtaint'd owr an ownu or op
rrotor liluly to ~ tuluml at tlu time of judgnunt, any claim arising 
from conduct for which euich~ of (ina~ial rup()n.sibility must ~ 
pro01drd unchr thu tubsrctwra mliY ~ ~rtftl dirrctly agoinJit the 
guarantor protJiding 1uch evidrnct of financial rnpon.sibi/ity. In thr 
clUe of any acllon pursuant to lhu paragraph •uch guarantor thu/1 
~ entitkd to iravole all righu and chferua which would haw ~m 
availabk to the ownu or o~rotor if any action hod b«n brought 
o~:auut the owMr or o~rator by t~ claimant and which would 
ha~ ~rn available to the guarantor if on odion luld b«n brought 
agairut the guarantor by the owMr or oprrator. 

(4) The total liobility of any guarantor •hall ~ limitrd to the a,;· 
J:N'I:ote amount which the ~uarontor hcu prouUkd M evichnu of {I· 
nanci.al ruponsibility to the owtUr or o~rator under thu uction. 
Nothing in thi.a •ubuction thall bt corutnud to limit .any other 
Stat~ or F~rol Jlolutory, controdual or common law liability of a 
guarantor to iu OWMr or operator i~luding. but not /imitffl W, the 
l1abllity of such guarantor for bad faith eitlur it. Mgolioling or in 
(ail1ng to n.-ogoti.au the ulllemrnt of any claim. Nothing in thu 
tubs«tion shall ~ corutrurd to diminuh thr liability of any pt"rson 
under uction /07 or II I of th~ ComptYMnsiw Enuironmrntol Rt'· 
spora.u, Com~tUation and Liability Act of 1980 or otMr applicable 
klw. 

(5) For llu pur~e of lh~ tubs«lion, the krm "guarantor" mearu 
any ~rton. other than thr owMr or operutor, who pruuida evithnce 
of fuw~iol ruporuibility for on owrwr or oprrator urukr thu •ub
.ection. 

(d) EPA D£TEIIUINATION.-(l) Within oM hunJMI and eighty 
days of lh~ dak of r«eipl of a propoud Stole pmgram, the Admin· 
ulrotor •hall, a{ler notice and opportunity fc· · public commrnt, 
molt' o dettorminotion whether the Stak'a pr , n complin with 
the prouuioiU ofthu ~lion ond prouidn for a,kqiMJte enforcrtrrunl 
of compliaMt' willa the rrquintMnU and •tondlarda adoplftl punu· 
ani to thu uction. 

(2) If tM Adminulrotor thurmina thai o Stott' program complin 
with thto provuioru of thu ucliort and provide. for tukqauJie en· 
forct'menl of complionce willa th~ nquiremrnu and •tandarch 
odopud purtuanl to th~ uction, he •luJII appro"' the State pro
gram in luu of the Frckrol progra.m and IM Stolt 1hall halJt'/ri· 
mary enforutMnt rupon.t1b1lity walh rup«t to nquitYtMnU o iu 
progrum. 

.. ~~ •nc"-" ia licJ>'-r.,. toncuu u.taa. .. _.._"' __.. ._., P.l. ,._c!l'l 
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frl ~·,,,,, ....... , 01· At'THriMI/tr"'"' -- M·~,,r,,.., t~,. Ad""''"'"" 
'"' ,!,.,,.,,.,,,.., o{trr p11blr~ ""'""'" '~"' o ~tnfr 11 ""' ,.,},.,,,.,,,.., 

'"~ <J•ul t'n{orrr"K o pru,:rom a .. th.,rurtl 11"u~r lhu Jubltllt '" ut · 
• <~n./ofl(t' uJIIh tltt' prvuuwru of thu ~ctwra, hrt tha/1 ~ null(y thr 
Stolt. If opprop1 iate action u uot taA~n within o reasonablr tim.-, 
nul to r:uet'd one hundrrd ond twenty doy. after •uch notification, 
the Administrator •hall withdraw approoo/ of •uch program and re· 
establuh the Fechrul program purtt.uJnl to thu •ublilk. 

(INS,.ECTIONS, IIONITOaiNG, AND TDTING) INSI'ECTION~ 
IIONITOaJNO. f'DTINO, AND COaiUCf"'V6 ACTION 10 

S1.:c. 900.S. fa) FvaNISHINO INFOaNATION.-For IM put"ppU"" of ck· 
~lopinl( or os.~utin~ in I~ ch~lo_pnunt. of oray rquiDtio_n, conduct· 
inc ony Jludy,ftolung allY eo~T«Iu~e odaort.,Jai or ~nforc•ttK the pro
u~ioru of thu •ublitk. any owMr or oprralor of an urtderground 
storage tanl (or ony lanA •ubjrtel lo dudy urukr a«tion !J()(J9 that u 
usrd for storing rrgulatt'd •uba_lancn) •luJII, 11po~ requnl of any of
{lcf!r, ~mployn or rep~niGI•Ut' of the EnuarontMnlal Protrtetion 
AK~ncy, duly daignotrd by thl Admini.Jirator, or upon request of 
any duly lhsignollcl o(fi«r, tmployN, or rept"a~ntali~ of a Stau 
/acting punuanl Ia •ub:wdion thX7J of uclion 9{)()j Or/ 11 with on 
approlJt'd program, fumuh information relating Ia •uch tanh, their 
associated equip~Mnl, th~ir conunu, conduct monitoring or letting. 
[and] 10 ~rmil•~h off~ral ollrwuon.obk lima lo haw CJC«U to, 
and to copy all rw:of"fh reiDiing to •uch tanh /and prrmit 1uch of(~«r 
to how acca.~ for corrrcti~ octionJ 11 For IM purpolft of ck~loping 
or Cl5$i.sllng in IM <k~lopnwnt of any rqulotion. condu.:ti~ any 
•tudy, (talting rorrttliw action./ 

or ~nlorcmg lhe proviaiOIUI or this SUbtitle, •uch officere, ~mpJoy· 
eee, or repreeent.alivee ere •uthori.7.ed~ 

(I) lo enter at rnuonabk timr• any e~~tabluhm~nl or other 
piau whrtn an unckrcround tloroge lanA u lccollcl; 

(2J to in.sp«t and obiGin UJmpk• from any ~rwJn a( any ~Ygu· 
IDkd •ublto~ t:OniGin«l ;, auch toni; (and) •• 

(:/} to conduct monitoring or fnling of IM tonb, ouocilJW 
rquip~Mnt, conl~rt&, or 1urrounding mill. air, turface wokr or 
ground water [.];and •• 

f4J to tou COTTKtiw action. •• 
&u·h such insp«liOII tla411 6r comnwn.ced Ottd c:ompklftl with MJ· 
sonable promptnns. 

fbJ CoNFID~NTIALITV.--(1) Any rn:unU. report... or information ob
tained from an1 ~rso1111 unckr thu a«tion •hall ~ aooilabk to tht 
public, rtxcepl thai upon a ahowi~ wlufoctory to I~ Admirautrator 
(or th~ Stat~. a I~ cou may ~)by any pt'I'WJII that rrrorrh, reporu, 
or information. or a porliculor part th~,yof, to which lhr Admin&.· 
trolor (or th~ State, 01 I~ cou may bt'J or any offacrr, employee, or 
rrprruntative thereof /au acca.~ ulllkr tlau ~lion if mn~ public, 
would divu~ informGiion eralilkd to protectaon uruhr a«IUJn 1905 

oo P L ,.c,, S..p.rfurwl 
11 Lanp.p ...._.'-I~..,_....,~ .. ••=•-a ..... ~, f'L ~ft. 
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l.JU _...., c / (.sTATA' AUTHORITY 

[Sn·. !I{)()H. NnthinJ: in this subtitl~ shall prt•clud~ or ckny any 
rr~-:ht of uny Stat~ or politit·a/ subdiuuion th~r~f to adopt or ~nforr:t' 
uny r~J:ulation, rrquirrmt'nl or 1tondard of ~rformort£~ rrspt'Ciing 
undt'rJ:round lloroc~ tanls thai u mort 1tringest thofl a ngulalion, 
rrqurrrmml, or •tandDrd of ~rforrtUJ~~« in ~ff«l un.ckr thu tub
ltlk.] II 

STAT~ Atn'HOarTY 

Sec. 9()()8. Nothing ih thu subtitk •hall prrcluck or ckny any 
rrJ.:hl of any Shlu or political tubdiuui.on th~rrof to adopt or ~nforc~ 
any rr~:ulation, rrquirrwwnt, or 1tondord of ~rformo~ rn~ting 
unlkrground Ito~ tanll that ;., mon llrinKnl tlum a rrgulation. 
ryqui~~nt, or thlndard of ~rforrntJ~~« in ~f(«l unLhrthu •ubtilh 
or to impou any additional liability willa raP«I to IM nkau of 
rrgulaW •ul-tot1CU within •ucla Sto~ or politi.cdl •ubdiuuion. 

STUDY 0, UND~ItGitOVND STOIIAOI> TANU 

SEc. !JOO!J. (a} PnRouuu TAN•s.-Not lakr tluln ta«llllt montlu 
aft~r th~ dau of ~n.ocl~nl of the Hozordoau and Solid Wa.ll~ 
Amrndm~n£5 of /!184. th~ Adminulrotor •hall comphk o 1tudy of 
undrrground lloragt tanh u.ud for IM 1~ of n.gulalftl tub
ttancn d~{in~d in uclion 9(}()1(2XBJ. 

(bJ Orn~R TANu.-Notla~rthan thirty-•&% montm.af~r th~ dat~ 
of ~rwct~nt of th~ Hazardmu and &lid Wai~ Anundnuflh of 
I 984, IM Adminutrator thai/ compk~ a 1tudy of all oiMr urukr· 
ground dora~ tanh. 

(c) Euu~NTS o, Sroou:s.-Th~ .tudia unLhr tubuctioru (a) and 
(b) tlwll irt£1u.ck Ofl ~~nt of tM CJ~Itf, typn (including ~thOlh 
of mnnufocturr, coating•. prot«tion •ysknu. IM compatibility of 
IM con.etruclion rJUJUriaZ. and IM iruhlllation mdhochJ and loco· 
twTU (including t~ clinu:JU of lh~ locatio,..) of 1uch hJnb: .ail con· 
drtioru. wour tobin, and IM hydrog«)logy of lanA locolioTU; th~ rr· 
lation.ehip bdW«n tM forrgoing (acton and th~ liA~Iih.ood of rr· 
lrosn from urnkrgrouncl llo~ IIJnb; tlu ~f(«li~~~tMU and coet. of 
~nt~tnlory IJIUml, toni tnt111g. and ltoi fkt«tion lytknu; and 
1uch oiMr faclort cu IM Adminulrolol' d«nt1 oppropriau. 

fd) FAaU AND HJ:ATINO OIL TANtt-Nol lour thon thirly·•iz 
month.. ofur tlu dak of ~n.oclment of tlu Hamrrloau and Solid 
Wa~u ATMndnunt. of 1984, IM Adminutrolor •lulll conduct a 
1tudy rrgarding tlu tonu rrf~rT'Wl to in seetion 900/{JJ (AJ and (BJ. 
Such tludy •hall inclruk ~linuJla of tu num~r and location of 
1uch tonu and an ano/Jii. of IM a~nl to which IMn mtJY be rr· 
ka.a or thm~~Md ~kata from 1uch lanb into \t tnuironnunt. 

(~J /Uroltn.-Upon comphtion of I~ •tudin · · orizrd by thu 
atetion. th~ Adminutrotor •lulll •ubmit ~port. to IM Pruuunt ond 
to IM Congreu COfltoining tlu ruult. of tlu •tudin and rtc:Omrrun· 
datioru rup«ling wh41~r or not •uch lollb 1hould 1w 1ubj«l lo 
I~ prectding proouio,.. of lhu IUblitk. 

"PL....-.S..s-1..,.._ 
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({J R£1AIBURS£UA'NT.-(IJ If any ow~r or vpuator (~nrpting an 
agtncy, ckparlrrwnl, or irulruwwntollty of IM UniW Stak:l Go~rn· 
~nl, a Stat~ oro ~liticol •ubdivurott tJ.,f"«)/) doll tMur coet., in· 
eluding I~ W.S. of bauiMU opportunity, dru to th~ cl.olurr or inur. 
ruplion of o~rotion of an undtrground 1lorogt toni tokly for IM 
purpou of condudi1J6 1ludia outlaoriud by lhu Melion. tJ.~ Admin· 
utrolor •hall provi.ck wch ,.non fair GAd equitobk nimburwnunl 
for •uch coet.. · 

(2) All clainu for nimhu~Wrrwnl •hall ~ (lkd with IM Adminu. 
trotor not lakr tluln niMiy doyt ofkr tu closww or inf.unlption 
which giun riM lo IM claim. 

(JJ R~imburument. moU undtr thu action lluJII w from (unth 
appropriaW by th~ ~ pcArtU4tlt to cJw fWIIaorimtion con· 
toinftl in wclion f001(g). 

{4) For pu~ of judicial nu~w. a tk~nniMtion by tM Admin· 
ulrolor urukr thu IUiwrclioll lholl 1¥ ~ (UUJI IJ#11CJ 
action. 

AUI'HOaJZAnON o, Al'r~oraunON~ 

s~c. 9010. For authorization of appropruJIW... to corry out thu 
•ubtitk, 11« uclion f()Q1(g). 

ntE FOU.OWINC PROVISIONS OF PUBLIC UW N-fll DO NO'I' .UI~D 
ntK BOUD WAB'n DIHP08AL ACT 

SiX:. 221. (a) • • • 

• • • .. • • • 
Cbl The Administrator or the Environmental Protection Agency 

shall undertake activiti~ to inform 11nd educate the waat.e genera
tore of their reaponaibililie. und8r lh8 amendment. rnadt' by lhit 
eection during the period within thirty monllw after the &nact.menl 
of the Ha.zardou. and Solid Wute Amendment. of 198-4 to help 
aMure compliance. 

(c) The Admin~trator of the Environmental Protection Agency 
in cooperation with the Stalel •hall conduct • ttudy or tuua.rdout 
waate identified or li.ted under .-ection :tOOl or the Solid Wut.e Di. 
posaJ Act which i8 generated by individual aeneraton in total 
quantitiee for each generator during any calendar month or 1~ 
than one thouaand k..ilognuna. The Admin.iatrator may require from 
euch generaton information .. may be neoe-ary to conduct the 
atudy. Such 1tudy 1hall include • chancteriution or the number 
and type of 1uch generaton. the quantity and charact.eriatia of 
hazardous wute generated by •uch generatora. State requirert'W!nt. 
applicable to •uch generatora. the individual and lnduetry waate 
management practi~ of 1uch generator-. the potential COIIU of 
modifying thoee practia. and the impact of •uch modifications on 
national treatment and di.epoul facility capacity, and the thre.at to 
human health and the enYironment and the employee& of t~ 
porten· or othen involved in .,lid waate management poeed by 
euch hu.ardou. wut.e. or .uch manag811W!nt pf'IICticee. Such catudy 
.... n .._ ......... a.-a ... ,~~,_ ~"'---- - -• •-•-- •L-- " •• • ----



(d) The nlniatrator of the EnYironmental Protection Agency 
ehall caueo 10 be .wdied the niltt.in« manifat .,..tem for hazard· 
oue waat.ee u iL appliee to amall quantity pnerat.on and reoom· 
mend whether tho c:unent qatem ahall be retained or whether a 
new ayat.em ahould be introduor:d. The .tudy ehall include an analy
•'- of the c:uet we....,. the henefia. of the .,.tem .t.udied aa well aa 
an anal.r-ia o( the e.- of retrievi114r ancl collating information and 
identifying a Jiven aubetance. finally, any new propoeal ahall in· 
elude a liat o( lhoee atandarda that aro ~ry Lo protect. human 
heaJlh and the environment. Such llludy ahall be aubmitted to the 
Congreee not later &.han April 1, 1987. 

(e) The Administrator of U\e Environmental Protection Agency, 
in conjunction with the Secretary of Tranaportation, ahall prepare 
and aubmit to the Omgm. a reporL on the (eaaibility of easing the 
adminietratiwc burden on gmsll quantity 1eneraton, increasing 
compliance with .tatutory snd regulatory requirement.. and aim· 
plifying enforcement efforta through" program or licensing hazard· 
OUII WAale tranaporten to .. Ume lhe l'apGRaibiJitiea Of &mall QU8n• 
lily generaton relatio« to the preparation of manifceta and aaeoci
al..ed ncordk.eeping and reporting requirement.. The report ahall 
uamine the appropriate lioenl\ing requirementa under auch a pro
gTam includins Che need for financial -uranc:a by liceneed 
transporter• and shall mak.e recommenclat.iona on proviaiona and 
requirementa for auch a program includinc the appropriate diviaion 
of reeponaibilitiee between the Department of TranaportaUon and 
the Environmental Proc.edion AdminWU.Uon. Such report ahall be 
aubmittt.ed to the ConJJ'C:81 not later thua April 1, 1987. 

tOU) 'The Adminaatntor of lhe Environmental Protection Agency 
ahall. in conaultation with the Secretary of Education, the St.at.ea, 
and appropriate educational aeeociationa. conduct a oomprehenaive 
atudy of problema lllii!IOCiaLcd with the accumulation, at.orage and 
di.apo;aal of hazardoue wMLel from educational intitut.iona. Tho 
aludy ahall include an lnw.t.i«ation of the feaaibilit.y and availabil
ity of environmeot.allJ80Und method. for &be &ftatment_ .rtoraae or 
diapoea! of huanloua waat.e from wdl laatit.utiona. &akin&' into .c· 
count Lhe t.ypea and quant.itia of .uch ...a. which are generated 
by theeo inatituUou. and Uae nonprofit nature of theee inatit.utiona. 

(2) 'JOe Adminu.trator a.ha.ll aubmiL a reporL to the Congn:ee con· 
taining the fmdinp ol the .t.udy canied out under peragnaph (I) 
noL later than April!, 1987. 

(3) For pur~ o(thia IIUbeec::ticm-
(A) the term .. hazanloua wute" mean~ hazardoua waste 

which Lei listed or identified under Section 3001 or the Solid 
w ute Diapoeal Act; 

mt the term .. cduc:at.ional iMtitutioo" lncludea. but ahaJI not 
be Umit.ed to. 

(i) eec::oodai'J -=boola u defined in lledion 198(a)(1) of the 
Elemenlafl' and Secondary Education Act of 1965; and 

\iil inat.ilut.iona of higher education aa defined in eection 
\20l(a) o( lhe Hi&hcr Education Act of 1966. 

I II&..&:. Y &&-u & Ill:.&\ 1- fiV \' l'liV11o.J 

&U'O&T '10 OONOU. ON IMIICnON Or HAZAaDOUI WA 

Sr::c. '101. (a~ The Adminlarator, in cooperation with the Stat.ea, 
a hall compile 1 1nd, not later than aia montha af\.er the date of en· 
act.ment or the Hu.ardoue and Solid Waste Amendment.e or 19t~•. 
submit to the CommiUee on Environment and Public Woru of the 
United Sta&a Senate and the Committee on Energy and Commerce 
of the United Stata Houee of Repreeentat.ivee. an inventory of all 
wells in the United St.atea which inject haz.ardoua waatee. The in
ventory ahall include the followi01 information: 

(I) the location and depth of each well; 
(2) engineering and conatructaon detaila of each. including 

the thickneee and compoeition of ill cuing, the width and con· 
tent of the annulua. and pump preeaure and capacity; 

(3) the hydrogeologicaJ characterist.ica of the overlyins and 
underlying elrata, u well aa that into which the wute i.e in· 
ject~; 

(4) the ICJCation and 1iu of all drinking water aquifen pene
trated by the well, or within a one-mile radiua of the well or 
within two hundred feet below the well if\iection point; 

(5) the locat.aon, capecit.y. and population eerved by each well 
providinJ drinkiRB or imcation water which ia within a five
mile radau. of the injection well; 

(6) the nature and volume of the waste if\1ecled during the 
one-year period immediately 'receding the date or the report; 

(7) the data and na&.ure o the inspections of the if\iection 
well conducted by independent third partiee or qenla o( State, 
Federal, or localaovemmenL; 

C8) the name and addreaa of all ownen and operaton of the 
well and any diapoeal facility .-ociated with it; 

(9) t.he identification o{ all wella at which enforcement ac· 
tiona have been initi.aeed under th&a Act (by reaaon of well fail· 
ure, operator error, ground water contamination or for other 
reaaona) and an identification of the waata involved in such 
enforcement. action.; and 

(10) auch other information aa the Administrator may. in hie 
diacret.ion, deem neoeeaeq &o define the ecope and nature of 
hazardoua wute dt.poeal an the United State. through under· 
ground i~ion. 

(b) In fulfilhng the requiremenla of peragnapha (3) through (6) of 
aubeection (a), the Adman&.trator need only aubmit. auch infonno· 
lion aa can be obtained from currently uiating State recorda and 
rrom aile visiLI to at. least twenty faciliLiea cont.inins wells whach 
inject hazardoua wute. 

td The Statal ahall make available to the Administrator auch in· 
formation aa he deema neoeeaary to accompliah the objectives of 
this aection. 

DTitNDINO TlfK UIU'VL LIR Or 8ANrrAaY L.\NDnu,a 

Sr.c. '102. Section 8002 of the Solid Woate DiaJlOMI Act is amend· 
e-d by adding the following new aubft«Lion alter subsection jr I 
thereof; 



"t-.1 •:NtHNc.; LANUYtU Ltn; AND Hu·ustNc.; LANt,..tU.Hl 

AHus.-Thc 1\c.Jminilllrut.or 11hall conduct dcluiled, comprt-hemuve 
Htutlictl of methodH to ex~nd the Wlefullife of BOnilary landfills and 
to better use 11ill"8 in which filled or closed landfills are located. 
Such studies 11hall addrC98-

"( 1 1 methodH to reduce the volume of materials befQre ploce
m~nt in landfills; 

"Ill more efficient system& for depoeiting waste in landfills; 
''(J) methods to enhance the rate or derompoeition or eolid 

wltllle in landfilla, in a a.afe and environmentally acceptable 
manner; 

"(4) mcthune production from doeed landfill unit&: 
"(5) innovative U8e8 of cloeed landfill eitee. including use for 

enerJ!Y production euch u 110lar or wind energy and uae for 
mctnls ~overy; 

"IG) potential for use of aewage treatment aludge in reclaim
ing landfilled areas; and 

"(7) methods to coordinate uae or a landfill owned by one mu
nicipality by nearby municipalitieft, and to efttabli.Hh equitable 
rales for such uae, taiUng into account the need to provide 
future landfill copacity to replace that IIIJO used. 

The Administrator is authorized to conduct demonstrations in the 
orenB of study provided in thi!l subeection. The Admini.ltrator ehall 
periodically report on the reeulta or such etudiee, with the fir&l 
such report not loter than October I, 1986. In carrying out thi!l su~ 
BCCtion, the Admini!ltrator need not duplicate other etudieft which 
have been completed and may rely upon information which has 
previoualy been compiled.". 

UILU41UU UIU. TAIUNG8 

s~. 703. Nothing in the Haz.ardou.s and Solid Waste Amend
menta or 198-4 ahaJI be conatrued to affect. modify. or amend the 
Uranium MiU Tailing. Radiation Control Ad. o( 1978. 

NATIONAL GROUND WAn& OOWUUIBIOH 

SEC. 704. (a) There is et~tablished a commission to be known nB 
the Notional Ground Water Commi.aaion (hereinafter in thia aection 
referred to ae the ''Commi.asion"). 

(b) The dutieft or the Commission are to: 
( J) Asaesa generally the amount. location, and qUality of the 

Nation'• ground water reeourcee. 
(21 ldentiry generally the eoun:ee, extent, and typee or 

ground water contamination. 
(3) A88e88 the ecope and nature of the relationahip between 

ground water contamination and ground water withdrawal and 
develop projectiona or available, uaable pound water in future 
yeant on a nationwide boais. 

(4) A.88e88 The relationship between 1urfac:e water pollution 
and ground water pollution. 

(5) A88e88 the need for a policy to protect rround water from 
degradation cau.eed by contamination. 

jJ.J 

((il Atit~t.'1!ll J:t'nerally the t'Xlt>nl or overJruOin~ of Kruund 
Woltor r('fW)urc~, and the adequscy of extattng m~hanumu for 
preventing euch overdnfting. 

(7) AB8e8B generally the engineering and l«hnological capa· 
bility to recharge aquifen. 

UH A.s8eM the adequacy of the preeent undentandiug or 
ground water recharge r.one~~ and eole 110urce ftquirera and 
ll88eM the adequacy of knowledge regarding the interrelation
ehip or designated aquirera and rech11rge r.oneft. 

(9) Aaeeae the role or land·w.e pattet'IUI .. theee relate to pro
tecting ground water from contsmintttion. 

(I 0) A88e88 method. for remedial abatement of ground water 
contamination .. well .. the ooata and benefita or cleaning up 
polluted ground water and compare cleanup coeta to the oosta 
of aubetitute water aupply methods. 

(]I) Investigate polica.- and acliona taken by forei£n IOVern
menta to protect ground water from contamination. 

(12) AMeM the uee and effectiveneee of exi.ltinz inten~Late 
compacta to addre. IJ"'WWd water protection from contamina
tion. 

(13) Anolyze ezieting legal righb and remediea regarding 
contamination of ground water. 

( 14) AMesa the adequacy or exi.lting standard. for IJ'OUnd 
water quality under State and Federal law. 

( 15) AMeM monitorinc methodologiea o( the Statea and the 
Federal Government to achieve the level of protection o( the 
reeoun:e u required by State and Federal law. 

( 16) ABBe88 the relationahip between fJ"'und water now eye
lema (and 8880Ciated rec:harJe areu) ed the control of eouroee 
of contamination. 

07) Alllle88 the role or underground il\if'ction practice& .. a 
meana or di.lpoeing or wut.e Ouide while protecting pound 
water from contamination. 

(18) A88eM methodl for Abatement and containment o( 
pound water contamination and ror aquifer rettoration includ
ing the coata and benefit. of alt.ernativ• to lihat.ement and con
tainment 

(19) A88e88 State and Federal grollnd water law and mecha
nisma with which to man.aae the quality of the IJ'OWld water 
rettource. 

(20) AB8e88 the adequacy or existing ground water re.earch 
and determine future ground wtt~r l"effeaa"Ch n~ 

(211 AMeae the rolea or St.at.e, loc.al, and Federal Govern· 
menta in managing ground water quality. 

(c)( I) The Commiaaion ahall be oompo.ed o( runeteen membete .. 
follow•: 

(A) aix appointed by the Speaker of the United Slatee Houae 
or Repreaentative. rrom among the Memben or the House or 
Repreaentatives, two or whom thaJI be memben or the Com· 
milt.ee on Energy and Commerce, two of whom •hall be mem
bers or the Committee on Public Worb and Transportation, 
and two of whom ehall be memben or the Committee on lnteri· 
or and Jnaular AfTain; 



lJo 

(D) f~ appointed by the majorily iudeB or the United 
Sa...Lcc ScnaiAI frvm ILIDOPI Lho Mt:mbeB of the United Sa..lea 
Senale; 

CC) eight appoin&.od by Lho Precadenlaa followa: 
Ci) four from among a l&at of AOminationa aubmiUed t.o 

tho Praidenl by the Nauonal GovemoB A.aociation. two 
of whom ahall ~ rop.-e-.nl.ativa of JIOUnd waler appro
priation SC..t.a and two of whona ahall be repn:eenl.atavea 
of ground wal.flr riparian SLate.; 

(ii) one fJ'OCQ among a l&at of nomination.a aubmiU.ed Lo 
the PreeidenL by the National Leque of Citiea and the 
United SLate. Conference of Ma)'on; 

(iii) one from amofl8 a lUst of nomination~~ aubmitted Lo 
t,h.a Praident by Ulo N•tional Academy of Science; 

(iv) ooe frvm among a hal of nomination~~ aubmilted Lo 
tho Preeidenl by pvupa. organizatioN. or -..ociutiona of 
induatra lho adivitiee ol which may affect around water; 
end 

(v) one from NDOOf a liat ol ~WMDination.a aubmiUed Lo 
the Praidc:nl fW"OCD IJ'OUP.. orpnizatiou. or a.ociationa of 
ciliun~~ which .,.. repn.enlative of penona concerned 
with pollution -.nd envir-onmental t.ue. and which have 
participeLed, aL Ulo SC..&.e or Faleral level. in atudiee, ad
minU.traLive pi"Oaleldinp. or lil.iiation (or any combwation 
thereoO relaUni t.o cround waLer. and 

(0) Lhe DiRCLor or the Offace ofTCIChnoloo A.e.menl 
A vacancy in Lhe Commiaioo ahall be filled in the manner in 
whkh the original appoinlmoot wee made. Appointmenta may be 
made under Ltua aut.ection without rqranl ~ MCLion 63ll(b) of 
lille 6, United SLate. Code. NoL more than l.bree of the aix mem
bera uppointed under .ubparl'gRph CA) and not more Lhan two of 
the four membera appoU.Led under eubpuagTaph (8) may bo of the 
aame political perty. No member appoinl.ed under para&raph (C) 
may be an officer or employee of the Fode..-.1 Govemmenl 

(2) If any member of Lho Comma..ion who waa appoinu.d t.o the 
Commi.eion aa a Member ol Lho ~ leavee thal office, or if 
any fllCimber of the Comm&.ton •ho waa appointed frvm pe.-.ona 
who are not Qfficen or empl"Y~ ()( any ~QvemmenL becomca an 
officer or employee of a tcOYenunen~ he may continue aa a member 
or lhe Comm&alion for not ·~·· than the ninety-day period begin
ning on the date he lea~ t.hat office or bocomce auch an officer or 
cmplo,Yce. aa the caae may be. 

(3) Memben ahall be. appoint.ed for the life of lhe CommU.ion. 
HXA) Except aa pr-ovided in aubpancrapb {B), memben of the 

Commleltion •hall each be entitled (aubjcd t.o appropri11tion~~ prvvid
ed in advance) Lo rooei.-. Lhe dail] eqwvalcnL of Lhe anu.imum 
ann"al rale of beaM: pay in effect fur cnde G8-18 of lhe General 
Schedulo f\)r each clay (i..ocludin4f tnwel time) during which they 
ore tnK~ed in Lhe ar..'tUal performa.oc. ol duU. veeted in lhe Com
~~~~·on Wtulc •••J from lhcar ~Of' rqular plaoce of buain~ 
111 lhe ~riuruuu.ce ul •rv~ fUf lhe Coaua.-Mm, RKmbcn of lhe 

• " .__ -•L--t ,,_w .. l •••-~ orw-ludanll ~er d.can an 

loll 

mattenlly in Government 10rvice aru allowed eapen.. UO\ IIOC-
tion ~103 of title 6 of the Uoited &at. Cud.. 

(8) Memben of &he Commi.eion who an~ MembeB ol the Con
grae .hall receive no additional pay. allowance.. or bonefita by 
reuon of their ..-vic. on the Comro&.ioo. 

CS) Five membe,. ol the Commt.ion ahaJJ c:on.Utute a quorum 
but Lwo may hold hearinp. 

(6) The Chairman ollhe Commiaion ahall be appoiDt.ed by the 
Speaker of Lhe Hou.ee of Re.,.._.ntativea frvm aroo111 nMmben ap
pointed under puap11ph (l)(A) of UU. eubeection and Lhe Vice 
Chairman of the Comma.ioo ahall be •PPilintad by Lhe m~rily 
leader of the Senate from amons meroben appoint.ed under para· 
gTIIph (1)(8) of lhi.a aubaoction. The Chairman and Lho Vice ctWr
man of the Commi.eioa ahall eerve for lhe life of the Coauni.eion 
unlee. they c:eue to be membeB of Lhe Comma-ion before the Ler· 
minalion of the Commi.aaion. 

('l) 'IOe Comm&.ion ehall meet at the call of &he CbaUman or • 
majorily or ita memben. 

(dX I) The CommU.ion ahall han a Director •ho ahall be ap
poinl.ed by Lhc Chairman, wi&hout fe8ard t.o eoction 63ll(b) of talle 
5, Uniu.d State. Code. 

(2) The Chairman mayappoinl ud fu the pay of auch additional 
pe1110nnel aa the Chairman oon.iden apPropnte. 

(3) WiLh the approval of the Comm&.aon. the OWrma.n ~y_ pro
cure temporary and int.ermiUeoL Mrvior:. uoder eect.ion 3109(b) or 
Litle S of the Uniled Staa.e. Code. 

(-4) The Comm&.aon ahaJI req~ and the OUef of EnginC~en and 
the Director of the Geological Survey are each authori.t.ed t.o del&ll 
on a reimburaable baai.a, any of Lhtt penonnel of their n.epective 
agencica t.o lhe CommL.ion t.o .. iat. iL in carryinc out ita dutice 
under lhia et.."Ction. Upon requea of the Corom ... ion, lhe head of 
any other Federal agency ia aulhorU.ed to dcl,ajl, on a reimbunwable 
bw.ia. any of the pe.-.onnel of euch agency t.o thG CouamU.ion to 
.,.,.u,l it in carrying ouL ita dutiee under lhia Metion. 

(e)(l) The Commi..ion may. for lhc: purpoee of carrying out thia 
.ection, hold euch hearinp. ail and act el auch Limee and ploeot~, 
uke Much te.rtimony. and rec:eive auch evidence, u Lho <Ammu11uon 
conaiden apprvpria&.e. 

(2) Any member or agent or lhe Commiaeion may, if eo Dulhor· 
iud by the ComruU.ion, lake any .ction wtUch lho CommU.Oion ia 
authoriud to uko by thi.a ecction. 

(3) The CommU..ion may u.e Lhe United Statee maila in the aame 
manner and under the u.me alnditiona u other departmenta unJ 
agenciea of the United Sa...c.e.. 

(·U The Adminwlrator of General Servia. ahall provide to the 
CommU.ion on a reimbunable bui.a auch adminiatrative •upport 
eervicea u the CommU.ion may requcet. 

(5) The Comm&.ion mayeccuro directly frvm any department or 
agency of Lhe United Staa.e. information n~ Lo enabl~ it to 
carry out thia eedion. Upon requcel of the Chaannan of lhc Com· 
mU.ion, tho head of auch deportment or agency ahttll furnu.h Much 
infonnation lD the CommU...ion. 

11) t• The Comm&Maon •luall lrunamil to t~e P~id~nt and euch 



The rt1 •• ,rt 11hull contuin n det.uiiL-d et.utemenl of tb~ findin.:s and 
cOJicluHion~t of the Committtlion with f'Cifpecl to each item listed in 
t~ubttection (b), ~ether with ilM recommendation11 for euch J~la· 
lion; and adminietralive acliorut, u it corutidere appropriate. 

I~) Not later than one year after the enactment of the HH8rdous 
und Solid WIUile AmendmenliJ of 1984, the Commission shall com· 
plcte 8 preliminary study concerning cround water contamination 
from hfWidous and other eolid wute and eubmit tO the President 
,. nd to the Congrf'M a report containing the findinp and conclu· 
Hionll or euch preliminary etudy. The etudy ehall be continued 
! hereafter, and final rmdlnp and conciWJion.t ehall be incorporaW 
llH a llepRrate chapter in the report required under paragraph (I). 
The preliminary atudy thall include an analyais or the extent or 
ground water contamination catllled by tuwudoua and· other eolid 
wMte, the region.e and major water euppliea moat •ignificantly af· 
feded by auch contamination, and any recommendations or the 
CommiMion for preventive or remedial meaaufte to protect human 
hcaJth and the enriron.rnent from the effedl of 1uch contamina· 
lion. 

(g) The Commillllion ahaJI c:eue to exist on January I, 1987. 
(h) Nothing in this eection and no recommendation of the Com· 

miMHion 11haJI affect any righta to quantitiee of water established 
under State Jaw, lnteretale compact, or Supreme Court decree. 

(j) There ia authorized to be appropriated (or the raecal year 1985 
through 1987 not to exceed $7,000,000 lo carry out thia eection. 

0 
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"Sec. 9006. 
"See. 9007 •. 
"See. 9008 •. 
"See. 9009. 
See. 9010. 

Federal enforeement. 
Federal facilities. 
State authority. 
Study of undergT'ound storage tanks. 
Authorization of appropriations. 

"CONGRESSIONAL FINDINGS 

"Sec. 1002. (a) SCUD WASTE.-The Congress finds with respect to solid waste--
"(1) that the eontinuing teehnologieal progress and improvement in methods 

of manufacture, peekaging, and marketing of eonsumer products has resulted in an 
ever-mounting increase, and in a c:hange in the charac:teristic:s, of the mass 
material discarded by the purchaser of sueh products; 

. "(2) that the eeonomic and population growth of our Nation, and the 
improvements in the standard of living enjoyed by our population, have required 
increased industrial production to meet our needs, and have made necessary the 
demolition of old build~s, the construction of new buildings, and the provision of 
highways and other avenues of transportation, whic:h, together with related indus
trial, com merc:ial, and agricultural operations, have resulted in a rising tide of 
scrap, discarded, and waste materials; · 

"(3) that the eontinuing eonc:entration of our population in expandi~ 
metropolitan and other urban areas has presented these communities with serious 
financial, management, intergovernmental, and technical problems in the disposal 
of solid wastes resulting from the industrial, c:ommerc:ial, domestic:, and other 
activities c:arried on in such areas; 

"(4) that while the collection and disposal of solid wastes should continue to 
be primarily the function of State, regional, and loeal agencies, the problems of 
waste disposal as set forth above have become a matter national in scope and in 
eoncern and neeessitate Federal action through finaneial and technical assistance 
and leadership in the development, demonstration, and application of new and 
improved methods and proeesses to reduce the amount of waste and unsalvageable 
materials and to provide for proper and eeonomieal solid waste disposal practices. 
"(b) ENVIRONMENT AND HEALTH.-The Congress finds with respeet to the 

environment and health, that-
"(1) although land is too valuable a national resource to be needlessly 

polluted by discarded materials, most solld waste is disposed of on land in open 
dumps and sanitary landfills; 

"(2) disposal of saUd waste and hazardous waste in or on the land without 
eareful plaMing and management can present a danger to human health and the 
environment; 

"(3) as a result of the Clee.n Air Aet, the Water Pollution Control Ac:t, and 
other Federal and State laws respeeting public: health and the environment, greater 
amounts of solid waste (in the form of sludge and other pollution treatment 
residues) have been created. Similarly, inadequate and environmentally unsound 
praetiees for the disposal or use of solid waste have ereated rreater amounts of air 
and water pollution and other problems for the environment and for health; 

"(4) open dumping i1 partieularly harmful to health, eontaminates drinking 
water from underground and surface supplies, and pollutes the air and the land; 

"(5) the placement of inadequate eontroJs on hazardous waste management 
will result in substantial risks to human health and the environment; 

...,t "(6) if hazardous waste management Is improperly performed in the first 
instanee, corrective ac:tion is likely to be expensive, eomplex, and time consuming; 
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"(7} certain classes of land disposal facilities are not eapable of assuri~ 
long-term containment of certain t.zardous wastes, and to avoid substantial risk to 
human health and the environment, reliance on land disposal should be minimized or 
eliminated, and land disposal, partieularly landfill and surface impoundment, should 
be the least favored ~ ~hod for managing hazardous wutes; and ~ 

"(I) alternativt: ~o existing methods of land disposal must be developed since 
many of the cities in the United States will be ruMq out of suitable solid waste 
dispo!lal sites within five years \mle:"4: immediate action is taken. 
"(e) MATERIALS.-The Congress fi;ds with respeet to materials, that-

"(1) millions of tons of reeoverable -material whieh could be used are 
needlessly buried each year; 

"(2) methods are available to separate usable materials from SOlid waste; and 
"(3) the recovery and conservation of such materials can reduee the 

dependence of the United States on foreign resources and reduee the defieit in its 
b&lanee of payments. 
"(d) ENERGY.-The C~ress finds with respect to energy, that-

"(1) 90lid waste represents a potential souree of solid fuel, oil, or gas that 
ean be converted into energy; 

"(2} the need exists to develop alternative energy sources for public: and 
private eon5umption in order to reduce our dependence on such sources as 
petroleum products, natural gas, nuclear and hydroelectric: generation; and 

"(3) technology exists to produce usable energy from solid waste. 

"'BJECnVES AND NATIONAL POUCY 

"Sec. 1003. (a) OBJEcnvES. The objectives of this Act are to promote the protection 
of health and the environment and to conserve valuable material and energy resources 
by-

"(1) providing technical and financial assistance to State and local 
governments and interstate agenc:ies for the development of solid waste 
management plans (including resource recovery and resource conservation systems) 
which will promote improved solid wute management techniques Uneludq more 
effective organizational arrangements), new and improved methods of .:.olleetion, 
separation, and reeovery of solid waste, and the environmentally •fe disposal of 
nonrecoverable resiclles; 

"(2) providing training grants in oecupations invol~ the design, operation, 
and maintenance of solid waste disposal systems; 

"(3} prohibiting future open dumping on the land and requiring the conversion 
of existing open dumps to facilities which do not pose a danger to the environment 
or to health; 

"(4) assuring that hazardous waste management practices are conducted in a 
manner which protects human health and the environment; 

"(5) requiring that hazardous waste be properly managed in the first lnstanee 
thereby redueing the need for eorreetive action at a future date; 

"(6) minimizing the pneration of hazardous wute and the land disposal of 
hazardous waste by encouraging process substitutian, materials recovery, properly 
conducted recycling and reuse, and treatment; 

"('1) establishing a viable Federal-State partnership to carry out the purposes 
of this Aet and lnsuri~ that the Administrator will. In carryirw out the provisions 
of subtitle c of this Aet, give a hilh priority to usiltlnc and coopentirw with 
States In obtaining full authorization of State prorrams Wider IUbtitle C; 

"(8) providing for the promuleation of CUidelin• for IOlid wute eolleetion, 
transport, separation, recovery, and disposal practices and systems; 
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"(9) promoti~ a national research and development program for improved 
tolid waste management and resouree eonservation teehniques, more effective 
organizational arrangements, and new and improved methods of eolleetion, 
~eparation, and reeovery, and reeye~ of solid wastes and environmentally safe 
dispas&l of nonrecoverable residues; 

11(10) promoting the demonstration, eonstruetion, and applieation of solid 
waste· management, resouree reeovery, and resouree eonservation systems which 
prese"e and enhanee the quality of air, water, and land resourees; and 

"(11} establishi~ a eooperative e!Cort among the Federal, State, and local 
governments and private enterprise in. order to. reeover valuable materials and 
energy from solid waste. 
"(b) NA'nONAL POLJCY.-The Cougress hereby deelares it to be the national policy 

of the United States that, wherever feasible, the generation of hazardous waste is to be 
redueed or eliminated as expeditiously as possible. Waste that is nevertheless generated 
should be treated, stored, or disposed of so as to minimize the present and future threat 
to human health and the environment. 

"D EFINm 0 NS 

"See. 1 OO.t. As used in this Aet: . 
"(1) The term 'Administrator' means the Administrator of the Environmental 

Protection Ageney. 
"(2) The term 'construction,' with respect to any project of construction 

under this Act, means (A) the erection or building of new structures and aequisition 
of lands or interests therein, or the acquisition, replaeement, expansion, 
remodeling, alteration, modernization, or extension of existing structures, and (B) 
the acquisition and installation of initial equipment of, or required in eonnection 
with, new or newly aequired structures or the expanded, remodeled, altered, 
modernized or extended part of existing structures (ineludi~ trueks and other 
motor vehicles, and traetors, eranes, and other machinery) neeessary for the proper 
utilization and operation of the facility after eompletion of the projeet; and 
ineludes preliminary plaMing to determine the eeonomie and engineering feasibility 
and the publie health and safety aspeets of the projeet, the engineering, 
architectural, legal, fiseal, and eeonomie investigations and studies, and any 
sw-veys, designs, plans, working d:rawi~s, specifieations, and other aetion neeessary 
for the earrying out of the projeet, and (C) the inspeetion and supervision of the 
proeess of carryi~ out the projeet to eompletion. 

"(2A) The term 'demonstration' means the initial exhibition or a new 
teehnology proeess or praetiee or a signifieantly new eombination or use of 
teehnologies, proeesses or praetices, subsequent to the development stage, for the 
purpose of provi~ teehnologieal r~ibnity and eost effeetiveness. 

"(3) The term 'disposal' means the diseharge, deposit, injeetion, dumping, 
spfili~, leak~, or plae~ of any solid waste or hazardous waste into or on any 
land or water 10 that sueh solid waste or hazardous waste or any eonstituent 
thereof may enter the environment or be emitted into the air or diseharge~ into any 
waters, ineluding ground waters. 

"(4) The term 'Federal qeney' means any department, agency, or other 
lnstn~mentality of the Federal Government, and any independent ageney or 
•tabllshment of the Federal Government inelud~ any Govemment eorporation, 
and the Government Printi~ Of!iee. . 

"(5) The term 'hazardous waste' means a solid waste, or eombination of solid 
wastes, whieh beeaute of Its quantity, eoneentration, or physieal, ehemieal or 
in!eetious eharaeteristies may-
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"(A) cause, or significantly contribute to an increase in mortalit\· or 
an increase in serious irreversible, or incapacitating reversible, illness; or 

, "(B) pose a substantial present or potential hazard to human health or 
the environment when improperly treated, stored, transported, or disposed 
of, or otherwise managed. • 
11(6) The term 'hazardous waste gen~ration' means the act or process of 

produei~ hazardous waste. 
" "(?) The term 'hazardous waste management' means the systematic control 

of the collection, source separation, storage, transportation, processing, treatment, 
recovery, and disposal or hazardous wastes. 

"(8) For purposes of Feder&'l financial' assistance (other than rural 
communities assistance), the term 'implementation• does not include the 
aequisition, leasing, construction, or modification of facilities or equipment or the 
aequisition, leasing, or improvement of land. 

"(9) The term 'intermunicipal agency' means an agency established by two or 
more municipalities with responsibility !or plaMing or administration of solid 
waste. 

"() 0) The term 'interstate agency' means an agency of two or more 
municipalities in different States, or an agency established by two or more States, 
with authority to provide for the management of solid wastes and serving two or 
more municipalities loeated in different States. 

"(11) The term 1ong term contract' means, when used in relation to solid 
waste supply, a contract of sufficient duration to assure the viability of a resource 
recover~· facility (to the extent that such viability depends upon solid waste supply). 

"(12) The term 'manifest' means the form used !or identifying the quantity, 
composition, and the origin, routing, and destination of hazardous waste during its 
transportation !rom the point of generation to the point of disposal, treatment, or 
storage. 

"(13) The term 'municipality' (A) means a city, town, borough, county, parish, 
district, or other public body created by or pursuant to State law, with 
responsibility for the planning or administration of scUd waste management, or an 
lndian tribe or authorized tribal organization or Alaska Native village or 
organization, an~ (B) includes any rural community or unincorporated town or 
village or any other public entity for which an application for assistance is made by 
a State or political subdivision thereof. 

"(14) The term 'open dump' means any facility or site where solid waste is 
disposed of which is not a sanitary landfill whieh mHts the eriteria promulgater 
under section 4004 and whieh is not a facility for disposal of hazardous waste. 

"(15) The term 'Person' means an individual, trust, firm, joint stoek company, 
corporation (ineludi~ a government corporation), partnership, usociation, State, 
municipality, commission, political subdivision of a State, or any interstate body. 

"(16) The term 'procurement item' means any deviee, good, substance, 
material, product, or other item whether real or personal property which is the 
s~ject of any purchase, barter, or other exchange made to procure sueh an item. 

"(17) The term 'Proeurinc aceney' means any Federal qeney, or any State 
agency or ageney ot a poUtiea1 subdivision of a State whieh Js using appropriated 
Federal funds for sueh procurement, or any perscn eontraetinc with any sueh 
ageney with respect to work performed under sueh eontraet. 

"(18) The term 'reeoverable' refers to the eapability and likelihood of being 
reeovered from solid waste !or a eommereial or industrial use. 

"(19) The term 'recovered material' means waste material and byproduets 
which have been reeovered or diverted from JOlid waste, but suc:h term does not 
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inelude those materials and byproducts generated !rom, and commonly reused 
within, an original manufacturing proeess. 

: "(20) The term 'recovered resources' means material or energy recovered 
from solid waste. 

"(21) 'nle term 'resouree conservation' means reduction of the amounts of 
solid wute that are generated, reduction of overall resource consumption, and 
utilization of recovered resources. · 

· "(22) The term 'resouree recovery' means the recovery of material or energy 
from solid waste. 

"(23) The term 'resource recovery system• means a solid waste management 
system which provides for collection, separation, recycling, and re-cov~y o! solid 
wastes, ineludq disposal of nonrecoverable waste residues. 

"(24) The term 'resource recovery facility' means any facility at which solid 
waste is processed for the purpose of extracting, converting to energy, or other.,.·ise 
separating and preparing solid waste for reuse. 

"(25) The term 'regional authoritY' means the authority established or 
designated under section 4006. 

"(26) The term 'sanitary landnll' means a facility for the disposal of solid 
waste which meets the criteria published under section 4004. 

"(26A) The term 'sludge' means any solid, semisolid or liquid waste generated 
from a municipal, commercial, or industrial wastewater treatment plant, water 
supply treatment plant, or air pollution control facility or any other such waste 
having similar characteristics and effects. 

"(27) The term 'solid waste' means any garbage, refuse, sludge, from a waste 
treatment plant, water supply treatment plant, or air pollution control facility and 

·other· discarded material, includi~ solid, liquid, semisolid, or contained gaseous 
material resulti~ from industrial, commercial, mining, and agricultural operations, 
and from community activities, but does not include solid or dissolyed material jo 
domestic seware, or solid or dissolved materials in irrigation return Oows or 
1iidustr1al discharges which are point sourees subject to permits under section 402 
of the Federal Water Pollution Control Act, as amended (86 Stat. 880), or source, 
special nuclear, or byproduct material as defined by the Atomic Energy Aet of 
1954, as amended (68 StAt. g23). 

"(28) The term 'solid waste management' means the systematic adminis
tration of activities which provide for the collection, source separation, storage, 
transportation, transfer, processing, treatment, and disposal of solid waste. 

"(29) The term 'solid wast~ management facUlty' includes-
"(A) any resource recovery system or component thereof, 
"(B) any system, program, or facility !or resource conservation, and 
"(C) any facDity for the collection, souree separation, storage, 

transportation, transfer, proeessing, treatment, or disposal of solid wastes, 
including hazardous wastes, whether such !acUity is associated with facil
ities generati~ such wastes or otherwise. 
"(30) 1lle term 'lolid waste planning', 'loUd waste management', and 

'eomprehensive plaMing' include plami~ or management respecting. resource 
reeovery and resource eonservati~. . 

"(31) 'The term 'State' means any of the several States, the District of 
Columbia, the Commonwealth of Puerto Rico, the Virgin Islands, Guam, American 
Samoa, and the Commonwealth of the Northern Mariana Islands. 

"(32) The term 'State authority' means the qeney established or designated 
under section 400'7. 

"(33) The term 'storage', when used in conneetion with hazardous waste, 
means the containment of hazardous waste, either on a temporary basis or for a 
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period of years, in such a manner as not to constitute disposal of such hazardous 
waste. 

s· "(34) The term 'treatment', when used in connection with hazardous wast(. 
means any method, teehnique, or process, including neutralization, designed to 
~ the physieal, dtemieal. or biol~ical eharaeter or eomposition of any 
hazardous waste 10 as to neutralize sueh waste or so as to render such waste 
nonhazardous, safer !or transport, amenable !or recovery, amenable for storage, or 
redueed in volume. Such term ineludes an~· ~·:·:ivity or processing designed to 
~e the physieal form or ehemieal compos;;;:~ of hazardous waste so as to 
render it nonhazardous. .. _ 

"(35) The term 'virgin materiai' means a raw material, ineludq previously 
Wl.lsed eopper, aluminum, lead, zine, iron, or other metal or metal ore, anv 
WKieveloped resou~e that is, or with new teehnolcgy will beeome ra o:ouree of ra ~-
materials. · 

"(36) The term 'used oil' means any oil whieh has ~n
"(A) refined from erude oil, 
"(B) used, and 
"(C) as a result o! sueh use, contaminated by physieal or chemical 

impurities. 
"(37) The term 'recycled oil' means any used oil whieh ·is reuRd, following its 

original use, for any purpose (including the purpose !or which the oil was originally 
used). Such term includes oil whieh is re-re!ined, reclaim~, burned, or 
reprocessed. 

"(38) The term 'lubricati~ oil' meam the fraction of crude oil which is sold 
!or purposes of reducing friction in any industrial or mechanical device. Such term 
includes re-refined oil. 

"(39) The term 're-re!ined oil' means used oil from whieh the physical and 
chemical contaminants acquired through previous use have been removed through a 
re fini~ process. 

"GOVERNMENTAL COOPERA110N 

"Sec. 1005. (&) IJ-;TERSTATE COOPERA110N.-The provisions of this Aet to be 
carried out by States may be earried out by intentate agencies and provisions applicable 
to States may apply to interstate regions where such qeneies and regions have been 
established by the ~tin States and approved by the Administrator. In sueh case, 
action required to be taken by the Governor of a State, respecting regional designation 
shall be required to be taken by the Governor o! each of the respective States with 
respect to so mueh or ttw interstate region as is within the jurisdiction of that State. 

"(b) CONSENT OF CONGRESS TO COMPACTS.-The eonsent ol the Congress is 
hereby given to two or more states to negotiate and enter into agreements or eompacts, 
not in eonruct with any law or treaty of the United States, for-

"(1) cooperative effort and mutual assistanee for the management of solid 
waste or haz.ardous waste (or both) and the enfo~ement of their respective laws 
relatirw thereto, and . 

"(2) the establishment or sueh qencies, joint or otherwise, u they deem 
desirable for making effective sudl agreements or eompacts. 

No such arreement or eompaet shall be bind~ or obliptory upon any State a party 
thereto unless It Is agreed upon by .an parties to the agreement and untD It has been 
approved by th~ Administrator and the Conrress. · 
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"APPUCATION OF ACT AND INTEGRATION WITH OTHER ACTS 

"See. 1006. (a) APPIJCA TION OF ACT.-Nothi~ in this Aet shall be c:onstrued to 
IPPlY to (or to authorize any State, interstate, or local authority to regulate) any activity 
or substanee which is subjeet to the Federal Water Pollution Control Act (33 U.S.C. 1151 
and followi~), tbe Safe Drink~ Water Aet (42 U;S.C. 300f and followi~), the Marine 
Protection;· Researeh and Sanetuaries Aet of 1912 {33 U.S.C. 1401 and following), or the 
Atomic: Eneru Aet of 1954 (42 U.S.C. 2011 and following) except to the extent that such 
application (or regulation) is not inconsistent with the requirements of such Acts. 

"(b) INTEGRATION WITH OTHER ACTS.-
(1) The Administrator shall integrate all provisions of this Aet for purposes 

of administration and enforcement and shall avoid duplication, to the maximum 
extent practicable, with the appropriate provisions of the Clean Air Aet (42 U.S.C. 
1857 and following), the Federal Water Pollution Control Aet (33 U.S.C. 1151 and 
following), the Federal Insecticide, F~cide, and Rodenticide Act (1 U.S.C. 135 
and foUowi~), the Safe Drinkirc Water Act (42 U.S.C. 300f and following), the 
Marine Proteetion, Researeh and Sanctuaries Act of 1912 (33 U.S.C. 1401 and 
followirc) and such other Acts of Congress as grant regulatory authority to the 
Administrator. Such integration shall be effected only to the extent that it can be 
done in a manner consistent with the goals and policies expressed in this Act and in 
other acts referred to in this subsection. 

"(2XA) As promptly as practicable a!ter the date of the enactment of the 
Hazardous and Solid Waste Amendments of 1984, the Administrator shall submit a 
report deseribirc-

"(i) if the current data and information available on emissions 
of lychlorinated dibenzo-p-dioxins from resource recovery facilities 
burmng mumc1pe was e; 

"(ii) any significant risks to human health posed by these 
emissions; and 

"(iii) operati~ practices appropriate for controlling these 
emissions. 
"(B) Based on the report under subparagraph (A) and on any future 

information on such emissions, the Administrator may publish advisories or 
guidelines regard~ the control of dioxin emissions from suc:h facilities. Nothing in 
this paragraph shall be construed to preempt or otherwise affect the authority of 
the Administrator to promulgate any regulations under the Clean Air Act regarding 
emissions of polychlorinated dibenzo-p-dioxim. · 

"(3) Notwithstandirc any other provisions of law, in developing solid waste 
plam, it is the intention of this Act that in determiniJ'II the size of a wute-to
energy facnity, adequate provisions shall be given to the present and reasonably 
anticipated future needs, ineludi~ those needs created by thoro\Jih implementation 
of section 6002(h), of the reeyclirc and resour-ce recovery interests within the area 
encompassed by the solid wute plan. 
"(e) INTEGRATION wrrH THE SURFACE MINING CONTROL AND RECLA-

MATION ACT OF 1971.- · 
"(1) No later than 90 days after the date of enactment of the Solid Waste 

Disposal Act Amendments of 1980, the Administrator shall review any recutations 
applicable to the treatment, storage, or disposal of any coal mini~ wutes or 
overburden promulgated by the Secretary of the Interior under the Surfa~ Mining 
and Reclamation Act of 1911. U the Administrator determines that any 
requirement of final regulatiom promulgated under any section of subtitle c 
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relati~ to mining wastes or overburden is not adequately addressed in such 
regulations promulgated by the Secretary, the Administrator shall promptly 
tra11$mit such determination, together with suggested revisions and supporting 
docurttentation, to the Secretary. 

"(2) The Secretary of the Interior shall have exclusive responsibility for 
earrying out any requirement of subtitle C of this Act with respeet to coal mining 
wastes or overburden for which a surface coal minq and reclamation permit is 
illuec;! or approved under the Surface Mining Control and Reclamation Aet of 
1977. The Secretary shall, with the concurrence of the Administrator, promulgate 
such regulations as may be necessary to carry out the purposes of this subsection 
and shall integrate suc:h regulations with regulations promulgated under the Surface 
Mini~ Control and Reclamation Act of 1977. 

"FINANCIAL DISCLOSURE 

"See. 1007. (a) STATEMENT.-Each officer or employee of the Administrator who 
"( 1) performs any function or duty under this Act; and 
"(2) has any known financial interest in any person who applies for ~r 

reeeives financial assistance under this A~t 
shall, beginning on February 1, 1977, annually fOe with the Administrator a written 
statement concerning all such interests held by such officer or employee during the 
preceding calendar year. Such statement shall be available to the public. 

"(b) ACTIO!'\ BY ADMINISTRATOR.-The Administrator shall-
"(1) act within ninety days after the date of enactment of this A~t-

"(A) to define the term 'known financial interest' for purposes of 
subsection (a) of this section; and 

("B) to establish the methods by which the requirement to file written 
statements specified in sutlsection (a) of this section will be monitoree and 
enforced, including appropriate provision for the filing by such officers and 
employees of such statements and the review by the Administrator of such 
statements; and 
"(2) report to the Congress on June 1, 1978, and of each succeeding calendar 

year with respect to such disclosures and the actions taken in regard thereto during 
the preceding calendar year. · 
"(e) EXE~PTIOt'.-ln the rules prescribed under subsection (b) of this section, the 

Administrator may identify specific positions within the Environmental Protection 
Agency which are of a nonpoliey-making nature and provide that officers or employees 
occupying such positions shall be exempt from the requirements of this seetion. 

"(d) PENALTY.-Any officer or employee who is subject to, and knowingly violates 
this section shall be fined not more than $2,500 or imprisoned not more than one year, or 
both. 

"SOLID WASTE ~1ANAGE~1ENT INFORMATION AND GUIDEUNES 

"See. 1008. (a) GCIDELINES.-Within one year of enactment of this section, and 
from time to time thereafter, the Administrator shall, in cooperation with appropriate 
Federal, State, municipal, and inter-municipal agencies, and in consultation with other 
interested persons, and after public hearings, develop and publish suggested guidelines for 
solid waste management. Sueh suggested guidelines shall-

"(1) provide a technical and eeonomie description of the level or per
formance. thlt ean be attained by various avaDable 10Ud wute management 
praetiees (including operati~ practices) whieh provide for the proteetion of public 
health and the environment; 
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"(2) not later than two years after the enactment of this section, describe 
levels of performance, ineluding appropriate methods and degrees of control, that 
provide at a minimum for (A) protection of public health and welfare; (B) protection 
of the quality of il'OUnd "aters and surface waters !rom leaehates; (C! prot~tion 
of the quality of surface waters from nmotr through eomplianee with effluent 
llmitatiom under the Federal Water Pollution Control Aet, as amended; (D) 
prot~tion of ambient air quality through compliance with new souree performance 
standards or requirements of air quality implementation plans under the Clear Air 
Act, u amended; (E) disease and vector control; (F) safety; and (0) esthetics; and 

"(3) provide minimum eriteria to be used by the States to define those solid 
waste management practices which constitute the open dumping of solid waste or 
hazardous waste and are to be prohibited under subtitle D of this Act. 

Where appropriate, such suggested guidelines also shall include minimum information for 
use in deeiding the adequate location, design, and construction of facilities associated 
with solid waste management practices, inc:lud~ the consideration o! regional, 
geographic:, demographic:, and climatic: factors. 

"(b) NOnCE.-The Administrator shall notify the Committee on Public: Works of 
the Senate and the Committee on Interstate and Foreign Commeree of the House of 
Representatives a reasonable time before publishing any suggested guidelines or proposed 
regulations under this Act, of the content of such proposed suggested guidelines or 
proposed regulations under this Act. 
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-5U81TrLE B-OFFICE OF SOUD W A.STE; A UTIJORmES 
OFTHEADM~ATOR 

"OFFICE OF SOLID WASTE AND INTERAGENCY COORDINATING COMMmEE 

"See. 2001. (a) OFFICE OF SOUD WASTI.-The Administrator shall establish 
within the Environmental Protection Agency an Office of Solid Waste {he~inafter 
referred to as. the 'Office') to be headed by an Assistant Administrator o! the 
Environmental Protection Agency. The duties and responsibilities (other than duties and 
responsibilities relati~ to research and development) of .the Administrator under this 
Act (as modi!ied by applicable reorganization plans) shall be carried out through the 
Of !ice. 

"(b) INTERAGENCY COORDINATING COMMITTEE.-
"(}) There is hereby established an Interagency Coordinating Committee on 

Federal Resource Conservation and Recovery Activities which shall have the 
responsibility !or coordinating all activities dealing with resource conservation and 
recovery from solid waste carried out by the Environmental Protection Agency, the 
Department of Energy, the Department of Commerce, and all other Federal 
agencies which conduct such activities pursuant to this or any other Act. For 
purposes of this subsection, the term 'resource conservation and recovery activities' 
shall include, but not be limited to, all research, development an~ demonstration 
projects on resource conservation or energy, or material, recovery from solid 
waste, and all technical or financial assistance for State or local planning for, or 
implementation of, projects related to resource conservation or energy or material, 
~overy from solid waste. The committee shall be chaired by the Administrator of 
the Environmental Protection Agency or such person as the Administrator may 
designate. Members of Ule Committee shall include representatives of the 
Department of Energy, the Department of Commerce, the Department of the 
Treasury, and each other Federal agency which Ule Administrator determines to 
have programs or responsibilities affecting resource conservation or reeovery. 

"{2) n,~ Interagency Coordinating Committee shall include oversight of the 
implementation of 

"(A} the May 1979 Memorandum of Understanding on Energy Recovery 
from Municipal Solid Waste between the Environmental Protection Agency 
and the Department of Energy; 

"(B) the May 30, 197 8, Interagency Agency Agreement between the 
Department of Commerce and the Environmental Prot~tion Agency on the 
Implementation of the Resouree Conservation and Recovery Act; and 

"(C) any subsequent &~reements between these qencies or other 
Federal agencies whieh address Federal resource reeovery or conservation 
activities. 
"(3) The Interagency Coordinating Committee shall submit to the Co~ess 

by March 1, 1981, and on March 1 eaeh year thereafter, a five-year aetion plan for 
Federal resource conservation or recovery activities which shall Identify means and 
propose programs to encourage resource conservation or material and energy 
recovery and increase private mtD'licipal investment In resource conservation or 
recovery systems, especially those which provide for material conservation or 
recovery as well as eneJ'IY conservation or reeovery. Such plan shaD deseribe, at a 
minimum, a eoordinated and. nonduplicatory plan for resource recovery and 
eonservation aeUvities for the Environmental Prot~tion Ageney, the Department 
of Energy, the Department of Commerce, and all other Federal ageneies whieh 
eonduct sueh activities. 
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"AUTHORmES OF ADMINISTRATOR 

"Sec.· 2002. (a) A UTHORmES.-In carrying out this Act, the Administrator is 
authorized to- . · 

"(1) preseribe, in eonsultation with Federal, State, and regional authorities, 
such regulations u are necessary to carry out his functions under this Act; 

. "(2) consult with or exchange information with other Federal agencies 
undertaki~ research, development, demonstration projects, studies, or 
investip tions relati~ to solid waste; · - ·" · 

"(3) provide technieal and financial assistance to states or regional agencies 
in the development and implementation of solid waste plans and hazardous waste 
management programs; 

"(4) consult with representatives of science, industry, agriculture, labor, 
environmental protection and cor&umer organizations, and other groups, as he 
deems advisable; 

"(5) utilize the information, facilities, persoMel and other resources of 
Federal agencies, including the National Bureau of Standards and the National 
Bureau of the Census, on a reimbursable basis, to perform research and analyses 
and conduct studies and investigations related to resouree recovery and 
conservation and to otherwise carry out the Administrator's functions under this 
Act, and; 

"(6) to delegate to the Secretary of Transportation the performance of any 
inspection or enforcement function under this Act relating to the transportation of 
hazardous waste where sueh delegation would avoid unnecessary duplication of 
·activity and would carry out the objectives of this Act and of the Hazardous 
Materials Transportation Act. 
"(b) REVISION OF REGULATIONS.-Eaeh regulation promulgated under this Act 

shall be reviewed and, where necessary, revised not less frequently than every three 
years. 

"(e) CRIMINAL IN\'l:STIGA TIONS.-In carrying out the provisions of this Act, the 
Administrator, and dulr-<'esJgnated agents and employees of the Environmental 
Protection Agency, are authori%ed to initiate and conduct investigations under the 
criminal provisions of this Act, and to refer the results o! these investigations to the 
Attorney General !or prowt"Vtion in appropriate eases. 

"RESOt:RCE RECOVERY AND CONSERVATION PANELS 

"See. 2003. ~ Administntor shall provide teams of personnel, including Federal, 
State, and local employe-e~ or contractors (hereinafter referred to as 'Resource 
Conservation and R~Yery Panels') to provide Federal agencies, States and local 
governments upon request with teehnieal assistance on solid waste management, resource 
reeovery, and resouree eonservation. Such teams shall include technical, marketing, 
!ina..ncial, and institutional tpeeiallsts, and the services o! such teams shall be provided 
without charge to States or loeal governments. · 

[ Editor's note: Public Law 97-272, an appropriations bill !or the Department of Housing 
and Urban Development and independent agencies, provides the !ollowize eoncerni._ 
funds for EPA compliance activities: 
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ABATEMENT, CONTROL AND COMPUANCE 

·. abatement, control and eomplianee activities, $369,075,000, to remain 
until September 30, 1984: Provided, 'T'hat none o! these funds may be expended .lS• ot Resource Conservation and Recovery Panels established under seetion 

.:.he Jteaouree Conservation and Recovery Act, as amended (42 U.S.C. 6913) or for 
to State, regional, loeal and interstate ag~neies in accordance vdth subtitle D of _ 

d Waste Dis~al Act, as amended, other than section 4008(a)(2) or -4009" ••• J 

"GRANTS FOR DISCARDED TIRE DISPOSAL 

"See. 2004. (a) GRANTS.-The Administrator shall make available grants equal to S 
.nt of the purehase price of tire shredders (including portable shredders attached to 
ooneetion trucks) to those eligible applicants best meeti~ criteria promulgated 

:r this section. An eligible applicant may be any private purehaser, public body, or 
je-private joint venture. Criteria for reeeivi~ grants shall be promulgated under 
. section and shall inelude the policy to offer any private purehaser the tirst option to 
eive a grant, the policy to develop widespread POI'l'Phie distribution of tire 
·eddi~ facilities, the need for such facilities within a geographic area, and the 

"jeeted risk and viability of any such venture. In the cue of an application under this 
:etion !rom a public body, the Administrator shall tint make a determination that there 
;-e no private purchasers interested in making an application before approving a grant to 
. public body. 

"(b) AUTHORIZATION .-There is authorized to be appropriated $750,000 for each 
of the fiscal years 1978 and 1979 to carry out this section. 

"LABELING OF CERTAIN OIL 

"See. 2005. For purposes of any provision of law which requires the labeling ot 
eor ">dities. lubrieati~ oil shall be treated as Ja,ofully labeled only if it bears the 
fol. .,lng statement, prominently displayed: 

mooN'T POLLUTE-CONSERVE RESOURCES; RETURN USED 
OIL TO COLLECTION CENTERS'." 

"ANNUAL REPORT 

"See. 2006. The Administrator shall transmit to the Congress and the President, 
not later than ninety days atter the end of eaeh fiscal year, a comprehensive and detailed 
report on all aetivities of the Offiee duri~ the preeedq fiscal year. 'Each sueh report 
shall include-

"(!) a statement of ~ific a.nd detaDed objectives tor the aetivities and 
programs conducted and assisted under this Aet; 

"(2) statements or the Administrator's eonelusions u to the effectiveness of 
such aetJvlties and programs in meetinc the stated objectives and the purposa of 
this Act, measured through the end ot sueh t1scal year; 

"(3) a summary ot outstandi• toUd waste problems conlronti~ the 
Administrator, In order of priority; 

"(4) recommendations with respect to such legislation whieh the Admin
Istrator deems necessary or desirable to assist in solvi• problems respectinc solid 
waste; 
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"(5) all other information required to be submitted to the Congress pursuant 
to any other provision of this Aet; and 

- "(6) the Administrator's plans for activities and programs respeeti~ solid 
waste during the next fiscal year. 

"GENERAL AUTHORIZATION 

"See. 2007. (a) GENERAL AOMINISTRATION.-There are authorized to be 
appropriated to the Administrator for the purpose of car~ out the provision of this 
Aet, $35,000,000 for the fiscal year endi~ September 30, 1977, $ 38,000,000 !or the 
!iseal year end~ September 30, 1978, $42,000,000 for the !iseal year endq September 
30, 19'79, $'70,000,000 for the fiseal year endi~ September 30, 1980, $80,000,000 for the 
fiscal year end~ September·30, 1981, $80,000,000 for the fiscal year endi~ September 
30, 1982, $70,000,000 for the fiscal year ending September 30, 1985, $80,000,000 for the 
fiscal year end~ September 30, 1986, $80,000,000 for the fiscal year endi~ September 
30, 1987, and $80,000,000 for the fiseal year 1988. 

"(b) RESOURCE RECOVERY AND CONSERVATION PANELS.-Not less than 20 
pereent of the amount appropriated under subsection (a), or $5,000,000 per fiscal year, 
whichever is less, shall be used only for purposes of Resource Recovery and Conservation 
Panels established under section 2003 (including travel expenses incurred by such panels 
in carryi~ out their !unctions under this Act). 

"(c) HAZARDOUS W ASTE.-Not less than 30 pereent of the amount appropriated 
\mder subsection {a) shall be used only for purposes of carryi~ out subtitle C of this Act 
(relating to hazardous waste) other than section 3011. 

·"(d) STATE AND LOCAL SUPPORT.-Not less than 25 per centum of the total 
amount appropriated under this title, up to the amount authorized in section 4008(a)( 1 ), 
shall be used only for purposes of support to State, regional, local, and interstate 
agencies in accordance with subtitle D of this Act other than section 4008(a)(2) or 4009. 

~ 
"(e) CRIMINAL INVESTIGATORS.-There is authorized to be appropriated to the 

Administrator $3,246,000 for the fiscal year 1985, $2,408,300 for the fiseal year 1986, 
$2,529,000 for the fiscal year 1987, and $2,529,000 for the fiscal year 1988 to be used

"(1) for additional officers or employees of the Environmental Protection 
Agency authorized by the Administrator to eonduct criminal investigations (to 
investigate, or supervise the investigation of, any ac:tivity for which a criminal penalty is 
provided) under this Act; and 

"{2) for support eosts for such additional officers or employees. 
"(f) UNDERGROUND STORAGE TANKS.-

(1) There are authorized to be appropriated to the Administrator for the 
purpose o! carrying out the provisions of sUbtitle I (relating to regulation of 
underground storage tanks), Sl 0,000,000 !or eac:h of the fiseal years 1985 through 
1988. . 

"(2) There is authorized to be appropriated $25,000,000 for eaeh of the fiscal 
years 1985 through 1988 to be used to make grants to the Sfates tar purposes of 
assisti~ the States tn the development and implementation of approved State 
underground storage tank release detection, prevention, and correction programs 
lmder subtitle 1." 
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pte regulations un«:'er this subtitle for drilling fluids, produced waters, anc 
other wastes u· iated with the exploration, developmf'~t, or production of 

: eruc1e oil or n&\ gas or geothermal energy or tha. ~h regulations are 
unwarranted. T Administrator shall publish his dec .. ,on in tt}e Federal 
Reister accompanied by an explanation and jUJti!ieation ~r the reasons for 
lt. In making the deeision under thj.s paragraph, the ministrator shall 
utmze the information developed or accumulated purs;,a.nt to the stucy 

.. required un"'er seetion 8002(m). 
"(C) be Administrator shall _transmit his decision, along with any 

regu1atior. 'neeessary; to both Houses of Congress. Such regulations shall 
take effee· ly when authorized by Aet of Congress. 
"(3)(A) Not. :thstanding the provisions of p&rllt'aph (1) of this subsection, 

•eh waste listed below shall, exeept as provided in stbparagraph (B) of this 
puacraph, be subjeet only to regulation under other applieable provisions of 
Federal or State law in lieu of this subtitle until at least six months after the date 
of submission or the applieable study required to be eondueted under subseetion (f), 
(n), (o), or (p) of seetion 8002 of this Aet and after promulgation of regulations in 
accordance with subparagraph (C) of this paragraph: 

"(i) Fly ash waste, bottom ash waste, slli waste, and fiue gas emission 
control waste generated primarily from the eombustion of coal or other 
fossil fuels. 

"(ii) Solid waste from the extraction, beneficiation, an~ processing of 
ores and minerals, including phosphate rock and overburden from the mining 
of uranium ore. 

"(Ui) Cement klln dust waste. 
"(B)(i) Owners an~ operators of disposal sites for wutes listed in 

subparagraph (A) may be required by the Administrator, through regulations 
prescribed under authority o! section 2002 of this Act- . 

"(I) u to disposal sites !or such wutes whieh are to be closed, 
to identify the loeations of sueh sites through surveying, platting, or 
other measures, together with reeordation of sueh information on the 
public record, to assure that the loeations where sueh wastes are 
disposed of are known and can be loeated in the future, and 

"(D) to provide chemical and physical analysis and composition 
of sueh wastes, based on available information, to be plaeed on the 
public reeord. 
"(li)(J) In eonduetinr any study under subsection (f), (n), (o), or (p), of 

section 8002 of this Act, any officer, employee, or authorized representative 
of the Environmental Proteetion Agency, cllly desicnated by the Administra
tor, is authorized, at reasonable times and as reasonably necessary for the 
purpc:aes ot sueh study, to enter any establishment where any waste subject 
to sueh study is generated, stored, treated, dlspoeed of, or transported from; 
to inspeet, take amples, and eonduet monitor~ and testinr; and to have 
aeeess to and copy reeords rela ti~ to sueh waste. Each such inspeetion 
ahall be eommeneed and completed with reasonable promptness. If the 

. officer, employee, or authorized representative obtains any Mmpl• prior to 
l•vinr the premises, he shaD pve to the owner, operator, or qent In eharce 
a receipt d•cribi~ the sample obtained ~ ~ requested a portion of eaeh 
auch ample equal In volume or weilht to the ,.-ortion retained. If any af'aly
lis is made o! such umpl-, or monltorinr ana tetinr performed, a copy of 
the·raults shaD be furnDhed promptly to the owner, operator, or arent in 
cfw'Ce. 
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"(U) Any reeords, reports, or information obtained from any 
person under subelause <n shall be avafiable to the public, except that 
upon a showq satisfactory to the Administrator by any person that 
~rds, rtpOrts, or information, or pe.rticular part thereof, to which 
the Admirustrator has access under this Sli'>peragraph tr made public, 
would divulge information entitl~ to proteetion under seetion 1905 of 
title 18 of the United States Code, the Administrator shall eonsider 
such information or particular portion thereof confidential in 
aeeordance with the purposes of that section, except that such 
record, report, doeument, or information may be diselosed to other 
officers, employees, or authorized representatives of the United 
States eoneerned with carrying out this Aet. Any person not subjeet 
to the provisions of seetion 1905 of title 18 of the United States Code 
who knowi~ly and willfully divulges or diseloses any information 
entitled to protection under this subparagraph shall, upon conviction, 
be subjeet to a !tne of not more than $5,000 or to imprisonment not to 
exceed one year, or both. 
"(iii) The Administrator may preseribe regulations, under the 

authority of this Act, to prevent radiation exposure which presents an 
unreasonable risk to human health from the use in· co~truction or land 
reclamation (with or without revegetation) of (I) solid waste from the 
extraction, beneficiation, and processing or phosphate rock or <n> overburden 
from the mining of uranium ore. 

"(iv) Whenever on the basis of any information the AdminLc;trator 
determines that any person is in violation of any requirement of this sub
paragraph, the Administrator shall give notice to the violator or his failure 
to comply with such requirement. If such violation extends beyond the 
thirtieth day after the Administrator's notification, the Administrator mav 
issue an order requiring compliance within a specified time period or the 
Administrator may commence a civil action in the United States district 
eourt in the district in which the violation occurred for appropriate relief, 
including a temporary or permanent injunction. 

"(C) not later than six months after the date of submission of the 
applicable study required to be conducted under subsection (f), (n), (o}, or (p), 
of section 8002 of this Act, the Administrator shall, after public hearings 
and opportunity for comment, either determine to promulgate regulations 
under this subtitle for eaeh waste listed in subparagTaph (A) of this para
graph or determine that sueh regulations are unwarranted. The Adminis
trator shall publish his determination, which shall be based on information 
developed or accumulated pursuant to sueh study, public heari~s, and 
eomment, in the Federal Register accompanied by an explanation and justi
ffeation of the reasons for lt. 

"(e) PEnnON BY STATE GOVERNOR.-At any time after the date eighteen 
months after the enactment of this title, the Governor of any State may petition the 
Administrator to identify or list a material as a haurdous waste. The Adrt:~inistrator 
shall aet upon such petition within n~nety days following his receipt thereof and shall 
notify the Governor of sueh action. If the Administrator denies sueh petition because of 
finaneial eonsidera tions, in providing sueh notice to the Governor, he shall include a 
statement eoneemi.ng sueh eonsideratlons. 

"(d) SMALL QUANTITY GENERATOR WASTE.- -
"(1) By Mareh 31, 1981; the Administrator shall promulgate standards under 

sections 3002, 3003, and 3004 for hazardous waste generated by a generator in a 

R-20 



l 
I 
I 
I 

mE LAtt: &Jo. ......... 

"OFFICE OF OMBUDSMAN 

"See;: 2008. (a) ESTABUSHMENT; FUNCnONS.-The Administrator shall establish 
m O!fiee of Ombudsman, to be directe<! by an Ombudsman. It shall be the function of 
~ Office of Ombudsman to r~eive individual complaints, grievances, requests for 
information submitted by any person with respect, to any program or requirement under 
~is~L . 

"(b) ''AUTHORrrY TO RENDER ASSISTANCE.-The Ombudsman shall render 
assistance wi~ respeet to the complaints, grievances, and requests submitted to the 
Otriee of Ombudsman, and shall make appropriate recommendations to the 
Administrator. 

"{e) EFFECT ON PROCEDURES FOR GRIEVANCES, APPEALS, OR 
ADMINISTRATIVE MA'M"ERS.-The establishment of the Office of Ombudsman shall not 
affeet any procedures for grievances, appeals, or administrative matters in any other 
provision of this Aet, any other provision of law, or any Federal regulation. 

"(d) T!RMINATION.-The O!fiee o! the Ombudsman shaU eease to exist 4 years 
after the date of enactment of the Hazardous and Solid Waste Amendments o! 1984. 
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-!UB'JTrLE C-HAZARDOUS WASTE MANAGEMENT 

"'DENTIFICATION AND USnNQ OF HAZARDOUS WASTE 

"See. ·3001. (a) CRITERIA FOR IDENTIFICATION OR USTINO.-Not later than 
! eighteen niaaths.after the date of the enactment of this Act, the Administratoi.shall~

after notiee and opportunity for pubUc heari~, and after eonsultatio, with appropriatf' 
Federal and State agencies, develop and promulgate criteria for identifyi~ the 
characteristics of hazardous waste, an<1 for listing hazardous waste, which should be 
subject to the provisions of this subtitle, taki into aceount toxicit , persistence, and 
de(radabWty in nature, potential for accumulatton 10 tissue, and other related ra~ ors 
such u "'R:UI!ability, corrosiveness, and other hazardous characteristics. Such criteria 
shall be revised time ime as may be a ro riate. 

"b IDENTIFICATION AND US 
"(1) Not later than eighteen months after the date of enactment of this 

section, and after notice and opportunity or public hearing, the Administrator shall 
promulgate regulations identifying the characteristics of hazardous waste, and 

;rJJ./8(; listing particular hazardous wastes (within the meaning of section 1 004(5), which 
shall be subject to the provisions of this subtitle. Such regulations shall be based on 
the criteria promulgated under subsection (a) and shall be revised from time to time 
thereafter as may be appropriate. The Administrator, in cooperation with the 
Agency for Toxic Substances and Disease Registry and the National Toxicology 
Program, shall also identify or list those hazardous wastes which shall be subject to 
the provisions of this subtitle solely because of the presence in such wastes of 

'--- certain constituents (such as identified carcinogens, mutagens, or teratagens) at 
levels in excess of levels which endanger health. 

"(2XA) Notwithstanding the provisions of paragraph ( 1) of this subsection, 
· ced waters. and other wastes associated with the e · oration, 

development or n o e il or na ura gas or geothermal ener · shall 
e su Ject only to existing State or Federal regulatory programs m lieu of subtitle 

C until at least 24 months after the date of enactment of the Soli~ \\·aste Disposal 
Act Amendments of 1980 and after promulgation of the regulations in accordance 
with subparagraphs (B) and (C) of this paragraph. It is the sense of the Convess 
that such State or Federal programs should include, !or waste disposal sites which 
are to be closed, provisions requiri~ at least the following: 

"(i} The identification through surveying, platting, or other measures, 
together with recordation of Sut'h information on the publie record, so as to 
assure that the location where such wastes are disposed or can be located in 
the future; except ho~·ever, that no such surveying, platting, or other 
measure identifying the location of a disposal site for drilling fluids and 
associated wastes shall be require~ if the distance from the disposal site to 
the surveyed or platted location to the ~iated well is less than two 
hundred linear feet; and 
· (ii) A chemical and physical analysis or a produced water and a 
composition of a drilling fluid suspected to contain a hazardous material, 
with such information to be acquired prior to closure and to be placed on the 
pubUe record. 

"(B) Not later than six months after completion and sutlmission or the 
study ~quired by section 8002(m) of this Aet, the Administrator shall, after 
public hearings anc! opportunity for comment, determine either to promul-
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' .d quantity or hazardous waste generated by a generator in a total quantity of 
hlza.rdcus waste greater than 100 kilogrsms but less than 1,000 kilograms during a 
calendar month. . 

"(%)The standards referred to in paragraph (1), including standards applieable 
to the lcftimate use, reuse, reeycU~, and reelamation of such wutes, may vary 
from !be standards applicable to hazardous :waste generated by Jarrer quantity 
pneraton, but sueh standards shall be su!!icient to proteet human health and the 
envirOnment. 

"(S) Not later than %70 days alter the enactment of the Hazardous and Solid 
Waste Amendments of 1984 any hazardous waste which is p~t of a total quantity 
pnerated by a generator generating greater than 100 kilograms but less than 1,000 
kllocrams during one calendar month and which is shipped oft the premist"' .>n which 
IUC:h waste is generated shall be accompanied by a copy of the £n\·1ronmental 
Proteetion Ageney Uniform Hazardous Waste Manifest form siened by the 
generator. This form shall contain the following information: 

"(A) the name and address of the generator of the waste 
"(B) the United States Department of Transportation description of 

the waste, fneluding the proper shipping name, hazard class, and 
identification number (UN/NA), i! applicable; 

"(C) the number and type o! containers; 
"(D) the quantity o! waste being transported; and 
"(E) the name and address of the facility designated to receive the 

waste. 
1! subpararraph (B) is not applicable, in Ueu of the description referred to in 
such subparagraph (B), the form shall contain the Environmental Protection 
Agency identi!i~tion rNmber, or a generic description or the waste, or a 
description or the waste by hazardous waste characteristic. Additional 
requirements related to the manifest !orm shall apply only it determined 
necessary by the Administrator to protect human health and the 
environment. 
"(4) The Administrator's responsibility under this subtitle to proteet human 

health and the environment may requir4! the promuJiation or standards under this 
subtitle for hazardous wastes which are generated by any generator who does not 
generate more than 100 kilC~Tams of hazardous waste in a calendar month. 

"(5) UntU tne etfeetive date of standards required to be promulpted under 
paragraph (1), &nJ h&Urdoulwaste identified or Usted under teetion 3001 cenerated 
by any cenerator dur~ any calendar month in • total quantity creater than 100 
kflograms but lesi than 1,000 kilograms, whieh is not treated, stored, or disposed of 
at a _hazardous waste treatment, storage, or disposal tac:illty with a permit under 
aeetion ·3005, lh&1l be dllpoled or only in a raellity which II Permitted, Ucen.ed, or 
...,_istered by a S\ate to manare m~mieipel or Industrial lOUd wute. 

· ·- ~ · 11(6) Standards promu.lpted u provided in paracraph ... ~U shall. at a minimum, 
re«J..~ that an treatment, storqe, or disposal of hazardous wastes cenerated by 
renerators referred to ln paragraptl (1) shall oeeur at a facWty with interim status 
or a permit under this subtitle, except that onaite .~once· of~ ~te 
cen_erated by a Jenerator reneratinc a_total.-~tfty .. of. ~ tt~.!_cr-ter 
~~100 :JtDceram_s,.~tJ.,a than -J,ooo Jdlccnm~-a catendar_month,,._y 
~· withoUt the requirement or a perJDlt for up to 110 days. -.lluch.~ODilte storqe 
nfay·_·oeeur wt~tth!.~~!"~t .or a ,Wmtt ror~~~ .. a.ooo kDocrams 
Jtor up £0 210 days It .ual cenerator must lhlp or haul such wute Oft." 100 ~Deu 

, "(7XA) Noth~ ··tn this usec:Uon shaD be C!Onltrued to affeet or 
impair the vaUdity of regulatiors promulgated by the Seeretary of 

R-21 



Transportation pursuant to the Hazardous Materials Transportation Act. 
. (B) Nothi~ in this subseetion shall be eonstrued to affeet, modify, or 

L. ·render invalid any requirements in regulations pro mulga ted prior to January 
~ 1, 1983 applicable to any acutely hazardous waste identified or iisted under 

-.cticn 3001 whieh is generated by any generator duriJ'1' any calendar month 
in a total quantity less than 1,000 kDogr~ms • 

. "(8) E!feetive March 31, 1986 unless the Administrator promulgates 
standards as provided in paragraph o) of this subsection prior to such date, 
hazardous waste generated by any pnerator in a total quantity greater than 100 
kfiograms but less than-1,000 kilograms durinc a wendar month shall be subjeet to 
the foDowi~ requirements until the standards referred to in paragraph (1) of this 
subsection have become effeetive: 

"(A) the notiee requirements of paragraph (3) of this s\bsection shall 
apply and in addition, the information provided in the form shall include the 
name of the waste transporters and the name and address of the facility 
designated to receive the waste; 

"(B) except in the case of the onsite storage referred to in parqraph 
(6) of this subsection, the treatment, storage, or disposal of such waste shall 
occur at a facility with interim status or a permit under this subtitle; 

"(C) generators of such waste shall file manifest exception reports as 
required of generators producit1' greater amounts of hazardous waste per 
month except that such reports shall be Ciled by January 31, for an)• waste 
shipment occurriJ'1' in the last hal! of the preceding calendar year, and by 
July 31, for any waste shipment occurriJ'1' in the first half of the calendar 
year;and · 

"(D) generators of such waste shall retain for 3 years a copy of the 
manifest signed by the designated facility that has received the waste. 
Nothq in this paragraph shall be eonstrued as a determination of the 
standarQi appropriate under paragraph ( 1 ). 
"(9) The last sentence of section 301 O(b) shall not apply to reg\Jlations 

promulgated under this subsection. 

[ Ed. Note: Section 2(j) of tne Hazardous and Solid Waste Amendments of 1984 
authorizes the following appropriation: 

"There is authorized to be appropriated for purposes of section 27l(b} of this Act 
(entitled "Small Quantity Generator Waste") $500,000 for each of the fiscal years 
1985 through 1987." 1 

"(e) SPECIFIED WASTES.-
"(1) Not later than 6 months after the date of enactment of the Hazardous 

and Solid Waste Amendments of 1984, the Administrator shall, where appropriate, 
list under subseetion (b)(l), additional wastes containing ehlorinated dioxins or 
chlorinateckSibenzofurans. Not later than one year after the date of enactment of 
the Hazardous and Solid Waste Amendments of 19s.t, the Administrator sa.U, where 
appropriate, Ust under subsec:ti~ (b)(l) wastes containing remaining halogenated 
dioxins and halogenated-dibenzofurans. 

"(2) Not later than 15 months after the date Df enaetment of the Hazardous 
and Solld Waste Amendments of 1984, the Administrator shall make a 
determination of whether or not to list under s\i>section (b)(l) the foUowi~ wastes: 
Chlorinated Aliphaties, Dioxin, Dimethyl Hydrazine, TOO (toluene diisoeyanate), 
Carbemates, Bromacil, Linuron, Organo-bromines, 10lvents, refiniJ'1' wastes, 
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THE LAW: RCRA 

·inated aromaties, dyes and pigments, inorganic chemical industry wastes, 
~m batteries, coke byproducts, paint production wastes, and eoel slurry pipeline 
uent. 
DELISTING PROCEOURF..S.-

11(1) When evaluatirc a petition to exclude a waste genera ted at a particular 
~Uity from listing under this section, the. Administrator shall consider factors 
lClud~ additional eonstituents) other than .those for which the waste was listed if 

1e Administrator has a reasonable basis to ·believe that such additional !actors 
ould cause the waste to be a hazardous waste. The Administrator shall provide 

.1otice and opportunity !or comment on these additional factors before rra.nting or 
denyirc such petition. · 

"(2)(A) To the maximum extent practicable the Administrator shall 
publish in the Federal Register a proposal to grant or deny a petition 
referred to in peragraph (1) within 12 months after receivi,_ a complete 
application to exclude a waste generated at a perticular facility from being 
regulated as a hazardous waste and shall grant or deny such a petition within 
24 months after receiving a eomplete application. 

I "(B) The temporary granting o! sueh s petition prior to the enactment 
of the Hazardous and Solid Waste Amendments o! 1984 without the 
opportunity !or public comment and the fUll consideration o! such comments 

I 
shall not continue for more than 24 months after the date of enactment o! 
the Hazardous and Solid Waste Amendments of 1984. I! a final decision to 
grant or deny such a petition has not been promulgated after notice and 
opportunity for public comment within the time limit prescribed b~· the 

I preceding sentence, any such temporary gnnting of such petition shall cease 
to be in effect. 

"(g) EP TOXICITY .-Not later than 28 months after the date of enactment of the 

I Hazardous and SoLid Waste Amendments of 1984 the Administrator shall examine the 
deficiencies of the extraction procedure toxicity characteristic u a predictor of the 
Jeachi"' potential of wastes and make changes in the extraction procedure toxicity 
characteristic, inc::ludi~ changes in the leaching media. as are n~essary to insure that it 
accurately predicts the leachirc potential of wastes which pose a threat to human health 
and the environment when mismana&ed. 

[ Ed. Note: Seetions 222(a) and 223(a) of the Hazardous and Solid Waste Amendment: of 
1984 add a duplicate subsection (g). 1 

"(g) CLARIFICATION OF HOUSEHOLD WASTE EXCLUSJON.-A resource recovery 
facility reeovering energy from the mass buminc or municipal lOUd waste shall not be 
deemed to be treatirc, storirc, dis~i,. or, or otherwise manacirc hazardous wastes for 
the purposes of regulation under this t\lbtiUe lf-

"(1) such t'acillty-
"(A) receives and burns only-

"(i) household waste from single and multiple dwelli~, hotels, 
motels, and other r•idential sources), and 

"(tl) 10Ud wute from commercial or Industrial sources that 
does not eontain hazardous waste identified or Usted under this 
aeetion, and . 
"(B) does not aeeept hazardous wastes idenUfled or lltted under this 

~~ee tlon, and 
"(2) the owner or operator or such faeDity hu •tablished eontractual 

requirements or other appropriate noti!feation or inspection procedures to assure 
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that hazardous wastes are not r~eived at or burned in sueh facility. 
"(h) ADDmON AL CHARACTERISnCS.-Not later than 2 years after the date of 

'-enactmen{ of the Hazardous and Solid Waste Amendments of 19S4, the Administrator 
shall promulgate regulations under this section identifying additional characteristics of 
hazardous waste, inelud~ measures or indicators or toxicity. 

"S1ANDARDS APPUCABLE TO GENERATORS OF HAZARDOUS WASTE 

"See. 3002. (a) . IN GENER'AL.-Not later than eighteen months after the date of 
the enactment of this section, and after notice and opportunity for public heari~ and 
after consultation with appropriate Federal and State agencies, the Administrator shall 
promulgate regulations establishi~ such standards, applicable to generators of hazardous 
waste identified or listed under this subtitle, as may be necessary to protect human 
health and the environment. Sueh standards shall establish requirements respeeting-

"(I) recordkeepi~ praetiees that aeew-ately identify the quantities of such 
hazardous waste generated, the constituents thereof which are significant in 
quantity or in potential harm to human health or the environment, and the 
disposition of such wastes; 

"(2) labeling practices for any eontaine!"'S used for the storage, transport, or 
disposal of such hazardous waste such as will identify accurately such waste; 

"(3) use of appropriate containers for sueh hazardous waste; 
"(4) fumishing of information on the general chemical composition of such 

hazardous waste to persons transporting, treating, storing, or disposing of such 
wastes; 

"(5) use of a manifest system and any other reasonable means necessary to 
assure that all such hazardous waste generated is designated for treatment, 
storage, or disposal in, and arrives at treatment, storage, or disposal facilities 
(other than facilities on the premises where the waste is generated) for whieh a 
permit has been issued as provided in this subtitle, or pursuant to title I of the 
Marine Protection, Research, and Sanctuaries Aet (86 Stat. 1052}; and 

"{6) stbmission of reports to the Administrator (or the State agency in any 
ease in which such agency carries out a permit program pursuant to this subtitle) at 
least once every 2 years, setting out-

"(A) the quantities and nature of hazardous waste identified or listed 
under this subtitle that he has generated during the year; 

"(B) the disposition of all hazardous waste reported under 
subparagraph (A); 

"(C) the efforts undertaken dw-i~ the year to reduce the volume and 
toxicity of waste cenerated; and 

"(D) the changes in volume and toxicity of waste actually achieved 
during the year in question in comparison with previous years, to the extent 
such information is available for years prior to enactment of the Hazardous 
and Solid Waste Amendments of 1984. 

"(b) WASTE MINIMIZAnON.-Effeetive September 1, 1985, the manifest required 
by subsection (a)(S) shall contain a certi!ieation by the generator that- _ 

"(1} the generator or the hazardous waste has a program in plaee to reduce 
the volume or quantity and toxicity of sueh waste to the degree determined by the 
generator to be economically practicable; and 

"(2) the proposed method of treatment, storage, or disposal is that 
practicable method currently avaDable to the generator which minimizes the 
present and future threat to human health and the environment. 
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"STANDARDS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE 

"Sec:- 3003. (a) STANDARDS.-Not later than eighteen months after the-date of 
enactment of this section, and after opportunity for public heari~s, the Administrator, 
after consultation with the Secretary of Transportation and the States, shall promulgate 
regulations stablish~ such standards, applicable to transporters of hazardous waste 
identi!ied.or Usted under this subtitle, as may be necessary to proteet human health and 
the environment. Such standards shall include but need not be limited to requirements 
respecti~-

"(1) reeordkeepi~ eoncerni~ such hazardous waste transported, and their 
source and delivery points; 

"(2) transportation of such waste only it properly labeled; 
"(3) compliance with the manifest system referred to in section 3002(5); and 
"(4) transportation of all such hazardous waste only to the hazardous waste 

treatment, storage, or disposal !aeilities whieh the shipper designates on the 
manifest form to be a facility heidi~ a permit issued under this subtitle, or 
pursuant to title I of the Marine Protection, Research, and Sanctuaries Aet (86 
Stat. 1 052). 
"(b) COORDINATION WITH REGULATIONS OF SECRETARY OF TRANS-

PORT A TION .-In ease of any hazardous waste identified or listed under this subtitle 
which is subject to the Hazardous Materials Transportation Act (88 Stat. -2156; 49 u.s.c. 
1801 and following), the regulatiom promulgated by the Administrator under this section 
shall be consistent with the requirements of such Aet and the regulations thereunder. 
The Administrator is authorized to make recommendations to the Secretary of 
Tramportation respeeti~ the regulations o! such hazardous waste under the Hazardous 
Materials Transportation Aet and for addition of materials to be covered by such Aet. 

"(e) FUEL FROM HAZARDOUS W ASTE.-Not later than 2 years after the date of 
enactment of the Hazardous and Solid Waste Amendments of 1984, and after opportunity 
for public hearing, the Administrator shall promulgate regulations establishing standards, 
applicable to transporters of fuel produced (1) from any hazardous "·aste identified or 
listed under section 3001, or (2) from any hazardous waste identified or listed under 
section 3001 and any other material, as may be necessary to protect human health a·· ~ 
the environment. Sueh standards may include any of the requirements set forth m 
paragraphs {1) through <•> of subsection (a) u may be appropriate. 

"STANDARDS APPUCABLE TO OWNERS AND OPERATORS OF HAZARDOUS 
WASTE TREATMENT, STORAGE, AND DISPOSAL FACILmES 

"See. 3004. (a) IN GENERAL.-Not later than eighteen months after the date of 
enactment of this section, and after opportunity for public huri~ and after 
eonsultation with appropriate Federal and State ageneies, the Administrator shall 
promulgate regulations establishing such performan~ standards, applicable to owners 
and operators of facilities for the treatment, storage, or disposal of hazardous wute 
identified or listed under this subtitle, as may be necessary to proteet human health and 
the environment. 1n establish~ sueh standards the Administrator shall. where 
~ropriate, distinguish in sueh standards between requirements appropriate for new 
facilities and for faeillti• In existence on the date of promulption o! sueh recutations. 
Su~h standards shalllnelude, bUt need not be limited to, requirements respeetfnr-

"(1) maintaining records o! aD hazardous wutes identified or listed lmder 
this title which is treated, stored, or disposed of, u the cue may be, and the 
manner in which such wastes were treated, stored, or disposed of; 

"(2) satis1aetory reporti~, monitorif11, and inspection and eompUanee with 
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the manifest system referred to in section 3002(5); 
. "(3) treatment, storage, or disposal of all such waste receiv~ by the facility 

pursuant to sueh operati~ methods, techniques, and practices ~ may be 
satisfactory to the Administrator; 

"(4) the location, design, and eonstruction of such hazardous waste 
treatment, disposal, or storage facilities; · 

·. "(5) eonti~ency plans for effective action to minimize unanticipated 
damage from any treatment, storage, or disposal of any such hazardous waste; 

"(6) the maintenance of operation of such facilities and requiri~ such 
additional qualifications as to ownership, continuity of operation, training for 
personnel, and financial responsibility as may be necessary or desirable; and 

"(7) compliance with the requirements of section 3005 respecting permits for 
treatment, storage, or dispo5al. 

No private entity shall be precluded by reason of criteria established under paragraph (6) 
from the ownership or operation of facilities providing hazardous waste treatment, 
storage, or disposal services where such entity can provide assurances of financial 
responsibility and eontinuity of operation consistent with the degree and duration of risks 
associated with the treatment, storage, or disposal of speci!i~ hazardous waste. 

"(b) SALT DOME FORMATIONS, SALT BED FORMATIONS, UNDERGROt:l\D 
MINES AND CA~-S.-

"(1) Effective on the date of the enactment of the Hazardous and Solid 
Waste Amendments of 1984, the placement of any noneontainerized or bulk liquid 
hazardous waste in any salt dome formation, salt bed formation, underground mine, 
or cave is prohibited until sueh time e.s-

"(A) the Administrator has determined the record in the affected 
areas, that sueh placement is protective of human health and the 
environment; 

"(B) the Administrator has promulgated performance and permitting 
standards for such facilities under this subtitle, and 

"(C) a permit has been issued under section 3005 (e) for the facility 
concerned. 
"(2) Effective on the date of enactment of the Hazardous and Solid Wast~ 

Amendments of 1984, the placement of any hazardous waste other than a hazardous 
waste referred to in paragraph (1) in a salt dome !ormation, salt bed formation. 
underground mine, or eave is prohibited until such time as a permit has been issuee 
under section 300S(e) for the facility concerned. 

"(3} No determination made by the Administrator under subsection (d), (e), or 
(g) of this section regarding any hazardous waste to whieh sueh subsection (d), (el, 
or (g) applies shall affect the prohibition contained in paragraph (1) or (2) of this 
subsection. 

"(4) Nothing in this subsection shall apply to the Department of Energy 
Waste bolation Pnot Project in New Mexico. 
"(e) IJQUID IN LANDFILLS.-

"(1) Effective 6 months after the date of the enactment of the Hazardous 
and Solid Waste Amendments of 1984, the placement of bulk or noneontainerized 
Uquid hazardous waste or free liquids contained in hazardous waste (whether or not 
absorbents have been added) in any landfnl is prohibited. Prior to such date the 
l'e(Jlirements (as in effect on April 30, 1983) promulgated under this seetion by tM 
Administrator regardi~ liquid hazardous waste shall remain in toree and effect to 
the extent such requirements· are applicable to the placement of bulk or 
noneontainerized liquid hazardous waste, or free liquids contained in hazardous 
waste, in landfills. 
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"(2) Not later than 15 months after the date of the enactment of the 
Hau.rdous and Solid Waste Amendments of 1984, the Administrator shall 
promUlgate final regulations which-

. "(A} minimize the dispeul of containerized liquid hazardous waste in 
landfills, and 

"(B) minimize the presence o! free liquids in containerized hazardous 
. waste to be disposed of in landfills. · 

Suet' ~lations shall also prohibit the disposal in landfills of liquids that have been 
absoroed in materials that biodegrade or that release liquids when compressed as 
might oceur duri~ routine landfill operations. Prior to the date on which such final 
regulations take effect, the requirements (as in e!!eet on April 30, 1983) 
promulgated under this section by the Administrator shall remain in force and 
etreet to the extent such requirements are applicable to the disposal of 
containerized liquid hazardous waste, or free liquids contained in hazardous waste, 
in Iand!Uls. · 

___.IS(3) Ef!eetive 12 months after the date of the enactment of the Haz.ardous 
and Solid Waste Amendments of 1984, the placement of any liquid which is not a 
hazardous waste in a landfill for whieh a permit is required under section 3005(c) or 
which is operating pursuant to interim status granted under section 3005(e) is 
prohibited unless the owner or operator o! such landfill demonstrates to the 
Administrator, or the Administrator determines, that-

"(A) the only reasonably available alternative to the placement in 
such landfil~ is placement in a landfill or unlined surfaee impoundment, 
whether or ·ot permitted under section 3005(e) or operating pursuant to 
interim status under section 3005(e), whieh eontains, or may reasonably be 
anticipated to contain, hazardous; and 

"(B) placement in such owner or operator's landfill will not present a 
risk of contamination of any underground source of drinki~ water. 

As used in subparagraph (B), the term 'underground source of drinking water' ha.s the 
same meaning as provided in regulations under the Sa!e Drinking Water Aet (title 
XIV of the Public Health Service Aet). 

"(4) No determination made by the Administrator under subsection (d), (e), or 
(g) of this section regarding any haurdous waste to whieh sueh subsection (d), (e), 
or (g) applies shall affect the prohibition contained in paragraph (1) of this 
subsection. 
"(d) PROHIBmONS ON LAND DISPOSAL OF SPECIFIED WASTES.-

"(1) E!feetive 32 months after the enactment of the Hazardous and Solid 
Waste Amendments of 1984 (except as provided in subsection (f) with respeet to 
underground injection into deep injection wells), the land disposal of the hazardous 
wastes referred to in paragraph (2) is prohibited unless the Administrator 
determines the prohibition on one or more methods of land disposal or sueh waste is 
not required in order to proteet human health and the environment !or as long as 
the waste remains hazardous, taki~ into aeeount-

"(A) the long-term uncertainties associated with land disposal, 
"(B) the goel or managing hazardous waste in an appropriate maMer 

In the first instance, and · 
"(C) the persistenee, toxicity, mobD.ity, and propensity to 

bioaeeumulate o! such hazardous wastes and their tw.zardous constituents. 
For the purposes of this per811"1.ph, a method of land dispcul may not be 
determined to be proteetive of t.Jman hMlth and the environment for a tw.zardous 
waste referred to in perarraph (2) (other than a hazardous waste whleh has 
eomplied with the pretreatment regulation~ promuJcated under seetion (m)), unless, 
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upon application by an interested person, it has been demonstrated to the 
Administrator, to a reasonable degree of certainty, that there will be no migration 
o! hatardous constituents from the disposal unit or injection zone for as long as the 
wastes remain hazardous. -

"(2) Paragraph (1) applies to the followi~ hazardous wastes listed or 
identified under section 3001: . 

"(A) Liquid hazardous wastes, includi~ free liquids associatec with 
any 10Ud or sludge, containi~ free cyanides at concentrations greater than 
or equal to 1,000 mgfL; · 

"(B) Liquid hazardous wastes, ineludi~ free liquids associated with 
any solid or sludge, containing the followi~ metals (or elements) or 
compounds of these metals (or elements) at concentrations greater than or 
equal to these specified below: 

"(i) arsenic and/or compounds (as As) 500 mg/1; 
"(li) cadmium and/or compounds (as Cd) 100 mg/1; 
"(iii) chromium (VI and/or compounds (as Cr Vl)) 500 mg/1; 
'(iv) lead and/or compounds (as Pb) 500 mg/1; 
'(v) mercury and/or compounds (as Hg) 20 mg/1; 
'(vi) nickel and/or compounds (as Ni) 134 mg/1; 
'(vii) selenium and/or compounds (as Se) 100 mg/1; and 
"(viii) thallium and/or compounds (as Th) 130 mg/1. 

"(C) Liquid hazardous waste having a pH less than or equal to two 
(2.0). 

"(D) Liquid hazardous wastes containing polychlorinated diphenyls at 
concentrations great than or equal to SO ppm. 

"(E) Hazardous wastes containing halogenated organic compounds in 
total concentration great than or equal to 1,000 mg/kg. 

When necessary to protect human health and the environment, the Administrator 
shall substitute more stringent eoncentra tion levels than the levels specified in 
subparagraphs (A) through (E). 

"(3) During the period endi~ 48 months after the date of the enftctment of 
the Hazardous and Solid Waste Amendments of 1984, this subsection shall not apply 
to any disposal of contaminated soil or debris resulti~ from a response action 
taken under section 104 or 106 or the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 or a e:orrective action required under this 
subtitle. 
"(e) SOLVENTS AND DIOXINS.-

"(1) Effective 24 months after the date of enactment of the Hazardous and 
Solid Waste Amendments of 1984 (except as provided in subsection (!) with respect 
to underground injection into deep injection wells), the land disposal of the 
hazardous wastes referred to in paragraph (2) is prohibited unless the Administrator 
determines the prohibition of one or more methods o! land disposal of such waste is 
not required in order to protect human health and the environment for as long as 
the waste remains hazardous, taking into aecount the factors referred to in 
subparagraph (A) through (C) of subsection (d)(l). For the purposes of this 
paragraph, a method of land disposal may not be determined to be protective or 
human health and the environment for a hazardous waste referred to in paragraph 
(2) (other than a hazardous waste which has complied with the pretreatment 
regulations promulgated under subseetion (m)}, unless upon application by an 
interested person it has been demonstrated to the Administrator, to a reasonable 
degree of eertainty, that there will be no migration of hazardous constltuenu from 
the disposal unit or injection zone for as long as the wastes remain hazardous. 
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"(2) The hazardous wastes to which the prohibition under paragraph ( 1) 
applies are as follows-

, "(A} dioxin-eontaining hazardous wastes numbered F020, F02l, F022, 
and F023 (as referred to in the proposed nlle published by the Administrator 
In the Federal Rteister for April 4, 1983), and 

"(B) these hazardous wastes numbered FOOl, F002, F003, F004, and 
, PODS in r-e}."Ulations promulgated by the Administrator under section 3001 (40 

C.F.R. 261.31 (July 1, 1983}), as those regula!.ions are in e!!ect on July 1, 
1983. 
"(3) During the period ending 48 months after, the, date of the enactment of 

the Hazardous and Solid Wastes Amendments of 1984, this subsection shall not 
apply to any disposal o! c,ontaminated soU or debris resulting !rom a response action 
taken under section 104 or 106 o! the Comprehensive Environmental Response, 
Compensation, and Liability Act o( 1980 or a corrective action required under this 
subtitle. 
"(!) DISPOSAL INTO DEEP INJECTION WELLS; SPECIFIED SUBSECTION (d} 

W .4cl£5; SOLVENTS AND DIOXINS.-
"( I) Not later than 45 months after the date of enactment of the Hazardous 

and Solid Waste Amendments of 1984, the Administrator shall CO!:'"?iete a review of 
the disposal of all hazardous wastes referred to in paragraph (2) ;.;,[ subsection (d) 
and in paragraph (2) or subsection (e) by underground injection into deep injection 
wells. 

"(2) Within 45 months after the date of the enactment of the Hazardous and 
Solid Waste Amendments of 1984, the Administrator shall make a determination 
regarding the disposal by underground injection into deep injection wells of the 
hazardous wastes ref erred to in paragraph (2) of subsection (d) and the hazardous 
wastes referred to in paragraph (2) of subsection (e). The Administrator shall 
promulgate final reg-Jlations prohibitting the disposal of such wastes into such wells 
if it may reasonably be determined that sueh disposal may not be protective of 
human health and the environment Cor as long as the waste remains hazardous, 
taking into account the factors referred to in subparagraphs (A} through (C} o! 
subsection (d)(l). Jn promulgating such regulations, the Administrator shall consider 
each hazardous waste referred to in paragraph (2) of subsection (d) or in paragraph 
(2) of subsection (e) which is prohibited from disposal into such wells by any State. 

"(3) 1! the Administrator fails to make a determination under paragraph (2) 
tor any hazardous waste referred to in paracraph (2) of subsection (d) within 45 
months after the date of enactment o! the Hazardous and Solid Waste Amendments 
o! 1984, such hazardous waste shall be prohibited from disposal 1nto any deep 
injection well. 

"(4} As used in this subsection, the term 'deep injection well' means a well 
used for the underground injection of hazardous waste other than a well to which 
seetion 70lO(a) applies. ,._..- ....•...•. ·-- _ 
"(c) ADDmONAL LAND DISPOSAL PROHIBmON DETERMJNAnONS.-

"(1) Not later than 24 months after the date of enactment of the Hazardous 
and Solid Waste Amendments of 198.f, the Administrator shall submit a schedule to 
Co~ess tor-

"(A) rev if',. : ~ ~ hazardous wastes listed (as o! the date of u-~ 
enactment of tt. '!.Z&rdous and SoUd Waste Amendments of 1884) under 
teetion 3001 oth~:.. -tn those wastes which are referred to tn subsection (d) 
or (e); and 

"(B) takq lOn under p.ragn.ph (5) of this subsection with respeet 
to each such haza: ~·.JUS wute. 
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"(2) 'nle Administrator shall base the schedule on a ranking of such listed 
wast• eonsidering their intrinsic hazard and their volume such that deeisions 
reprdq the land disposal of high volume hazardous wastes with hijh intrinsic 
hazard shall, to the maximum extent possible, be made by the date 45 months after 
th.e date of enactment of the Hazardous and Solid Waste Amendments of 1984. 
Decisions regardi~ low volume hazardous wastes with lower intrinsic hazard shall 
be m•de by the date 66 months after such date of enactment. 

"(3) 'nle preparation and submission ot the schedule under this subsection 
shaD not be subject to the Paperwork Reduction Act of 1980. No hearing on the 
reeord shall be required for purposes of preparation or submission· of the schedule. 
The sehedule shall not be subject to judicial review. 

"(4) The schedule under this subseetion shall require that the Administrator 
shall promulgate regulations in accordance with paragraph (5) or make a 
determination under paragraph (5)-

"(A) for at least one-third of all hazardous wastes referred to in 
paragraph (1) by the date 45 months after the date of enactment of the 
Hazardous and Solid Waste Amendments of 1984. 

"(B) for at least two-thirds of all such listed wastes by the date 55 
months after the date of enactment of sueh Amendments; and 

"(C) for all such listed wastes and for all hazardous wastes identified 
under 3001 by the date 66 months after the date or enactment of such 
Amendments. 

In the ease of any hazardous waste identified or listed under section 3001 after the 
date of enactment of the Hazardous and Solid Waste Amendments of 1984, the 
Administrator shall determine whether such waste shall be prohibited from one or 
more methods of land disposal in accordance with paragraph (5) within 6 months 
after the date of sueh identification or listing. 

"(5) Not later than the date specified in the schedule published under this 
subsection, the Administrator shall promulgate final regulations prohibiting one or 
more methods of land disposal of the hazardous wastes listed on such schedule 
except for methods of land disposal which the Administrator determines will be 
protective of human health and the environment for as long as the waste remains 
hazardous, taking into account the factors referred to in subparagraph (A) through 
(C) or subsection (d)(l). For the purposes of this paragraph, a method of land 
disposal may not be determined to be protective or human health and the 
environment (except with respect to a hazardous waste which has complied with the 
pretreatment regulations promulgated tmder subsection im)) unless, upon 
application by an interested person, it has been demonstrated to the Administrator, 
to a reasonable degree o! certainty, that there will be no migration of hazardous 
constituents from the disposal tmit or injection zone for as long as the wastes 
remain hazardous. 

"(6)(A) I! the Administrator fails (by the date 45 months after the 
date of enactment of the Hazardous and Solid Waste Amendments of 1984) 
to promulp.te regulations or make a determination under parqraph (5) for 
any hazardous waste which is included in the first one-third of the schedule 
published under this subsection, such hazardous waste may be disposed or in 
a landfW or surface impoundment only if-

"(i) sueh facntty is in compliance with the requirements of 
subseetion (o) which are applicable to new facilities (relating to 
minimum technological requirements); and -

"(li) prior to such disposal, the generator has certified to the 
Administrator that sueh generator has investigated the availability of 

R-30 

I 
I 
I 
I 
I 
I 
I 



I 
I 
I 

• 
• • 

......... ..,.. __ . -

treatment ea.pacity and has determined that the use of such landfill or 
surface impoundment is the only practical alternative t9 treatment 
currently available to the generator. 

11le prohibition eontajned in this subparagraph shall eontinue to apply until 
the Administrator promulgates regulations or makes a determination under 
peracraph (5) for the waste concerned. ; 

~ "(B) I! the Administrator faD.s (by the date 55 months after the date 
of enactment of the Hazardous and Solid Waste Amendments of 1984) to 
promulgate regulations or make a determination under paragraph (5) for any 
hazardous waste which 1s included in the first two-thirds or the schedule 
published under this s\t>section, such hazardous waste may be disposed of in 
a landfnl or surface impoundment only if-

"(i) such facility is in compliance with the requirements of 
subsection (o) which are applicable to new facilities (relating to 
minimum technological requirements); and 

"(ii) prior to such disposal the generator has certified to the 
Administrator that such generator has investigated the availability of 
treatment capacity and has determined that the use o! such landfill or 
surface impoundment is the only practical alternative to treatment 
currently avaOable to the generator. 

The prohibition contained in this subparagraph shall continue to apply until 
the Administrator promulgates regulations or makes a determination under 
paragraph {5) for the waste eoneerned. 

"(C) 1t the Administrator fails to promulgate regulations, or make a 
determination under peragnph (5) for any hazardous waste referred to 
paragraph (1) within 66 montns after the date of enactment of the Hazardous 
and Solid Waste Amendments of 1984, such hazardous waste shall be 
prohibited from land disposal. 

"{h) VARIANCES FROM LAND DISPOSAL PROHlBmONS.-
"(1) A prohibition in regulations under subsection (d), (e), (!), or (g) shall be 

effective immediately upon promulgation. 
"(2) The Administrator may establish an effective date different from the 

effective date which would otherwise apply under subsection (d), (e), (f), or (g) with 
respect to a speeific hazardous waste which is subjeet to a prohibition under 
subsection {d), (e), (f), or (g) or under regulations under subsection (d), (e), (t), or 
(g). Any such other etreetive date shall be established on the basis of the earliest 
date on which adequate alternative treatment, reeovery, or disposal capacity which 
proteets human health and the environment wm be avanable. Any such other 
effective date shall in no event be later than 2 years after the effec:tove date of 
the prohibition which would otherwise apply under subseetion (d), (e), (f), or (C). 

"(3) Tbe Administrator, after notice and opportunity for eomment and after 
eonsultation with appropriate State ageneies in aD affected States, may on a case
by-ease basis rrant an extension of the etfeetive date which would otherwise apply 
under subsection (d), (e), (t), or (C) or under parcraph (2) for up to one year, where 
the applicant demonstrates that there is a bind~ eonstructual commitment to 
eonstruct or other wise provide such alternative capacity but due to circumstances 
beyond the control of such applicant such alternative eapeeity eannot reasonably be 
made available by sueh ef(eetive date. Such extension lhall be renewable once !or 
no more than one addlUcnal year~ 

"(4) Whenever IIM)ther effective date (hereinafter referred to as a 
"varianee"l ls established under puqraph (2), or an extension in cranted under 
paragraph (3), with respeet to any hazardous waste, duri~ the period for which 
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such variance or extension is in effect, such hazardous waste may be disposed of in 
a land!ID or sW'face impoundment only f such facility is in ~mpliance with the 
~irements of subsection (o). . . • 
"(l) PUBIJCATION Of DETERMINATION.-If the Administrator determines that a 

method of land disposal wm be protective of human health and the environment, he !iihall 
promptly publish tn the Federal Register notice of ,ueh determination, together with an 
explanation of the basis for such determination. 

"(J) sToRAGE Of HAZARDOUS WASTE PROHIBrn:D FROM LAND DISPOSAL.-In 
the cue of any hazardous waste which Is prohibited from one or more methods of land 
disposal under this section (or under regulations promulpted by the Administrator under 
any provision of this section) the storage of such hau.rdous waste is prohibited unless 
suc:h storage is solely for the purpose of the accumulation of such quantities of hazardous 
wastes as are neeessary to facilitate proper recovery, treatment or disposal. 

"(k) DEFINmON OF LAND DISPOSAL.-For the purposes of this section, the term 
'land disposal', when used with respect to a speeified hazardous waste, shall be deemee to 
include, but not be limited to, any placement of such hazardous waste in a landfill, 
surface impoundment, waste pile, injection well, land treatment facility, salt dome 
fort;natjpn"; salt bed formation, or underground mine or eave. 
~1) BAN ON DUST SUPPRESSION.-The use of waste or used oil or other material. 

which is ~ntaminated or mixed with dioxin any other huardous waste identified or 
listed under section 3001 (other than a waste identified solely on the basis of 

. c'.,i , jgnitabUity), for dust suppression or road treatment is prohibited. 

~
. "(m) TREATMENT STANDARDS FOR WASTES SUBJECT TO LAND DISPOSAL 

;7.~ PROHIBmON.-
\ _;../ . "(1) Simultaneously with the promulgation of regulations under subsection 

(d), (e), (f), or (g) prohibiting one or more methods of land disposal of a particular 
hazardous waste, and as appropriate thereafter, the Administrator shall, after 
notice and an opportunity !or heari~s and after consultation with appropriate 
Federal and St.tte agencies, promulgate regulations specifying those levels or 
methods of treatment, if any, which substantially diminish the toxicity of the waste 
or substantially nd~ the likelihood of migration of hazardous constituents from 
the waste so that lhort-term and long-term threats to human health and the 
environment an minimized. 

"(2) If sueh hazardous waste has been treated to the level or by a method 
speei!ied in f"ee'\\latiorw promulgated under this subsection, such waste or residue 
thereof shall not be llbjeet to any prohibition promulgated under subsection (d), (e), 
(f), or (g) and m11 be disposed of in a land disposal facility which meets the 
requiremenu or thil IW)title. Any regulation promulgated under this subsection for 
a particular hazardous waste shall become effective on the same date as any 
appliea.ble prohibition promulpted under subsection (d), (e), (!), or (g). 
"(n) AIR EMISSJONS.-Not later than 30 months after the date of enactment of the 

Hazardous and Solid W11te Amendments of 1984, the Administrator shall promUlgate 
such regulations for the monitori~ and control of air emissions at hazardous waste 
treatment, storage, and disposal facilities, ineludi~ but not limited to open tanks, 
sur!a~ impoundments, and landfills, as may be neeessary to protect human health and 
the environment. . 

"(o) MINIMUM TECHNOLOGICAL REQUIREMENTS.-
"(]) The regulations under subsection (a) of this subsection lhall be revised 

from time to time to take into aceount improvements in the teehnoloc of eontrol 
and measW'ement. At a minimum, such regulations shall require, and • permit 
issued pursuant to a section 3005{c) after the date of enaetment of the Hazardous 
and Solid Waste Amendments of 1984 by the Administrator or a State shall requir~ 
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"(A) for each new landfill or sw-face impoundment, each new landfill 
. or surface impoundment unit at an exi.sti~ facility, each replacement of an 
: uisti~ land or sw!ace impoundment unit, and each lateral expansion of an 
uisti~ landflll or surface impoundment unit, !or which an appU~ation !or a 
tiDal determination reprdfre issuance or • permit under section 3005(e} is 
received after the date of enactment of the Hazardous and Solid Waste 
Amendments of 1984- · 

"(i) Jtle jmtaJlation of two or more liners and a leecbate 
eolleetion system ab_ove {in the ease of a landfill) and between such 
line!'S; ana 

"Ui!.zmund water monitorirg: and · 
"(B) !or eaeh ineinator which receives a permit under seetion 3005(c) 

after the date of enactment of the Hazardous !-:-d Solid Waste Amendments 
of 1984, the attainment of the minimum destru.: ~ion and removal d!lcienc\' 
required by regulations in effect on June 24, 1982. · 

The -~quirements of this paragraph shall apply with respect to all waste received 
after the issuranee of the permit. 

"(2) Paragraph OXAXi) shall not app. if the owner or operator demonstrates 
to the Administrator, and the Administrator finds for such land!Ul or surface 
impoundment, that alternative design and operati~ practices, together with 
location characteristics, will prevent the migration of any hazardous constituents 
into the ground water or surface water at least as effectively as such liners and 
leachate collection ~stems-.------------------ .:-.;..--;L6 

"(3) The double-liner requirement set forth in paragraph OXA)(i) may be 
w_,ived by the Administrator !or any monofW, if-

"(A) such mono!ill eontains only hazardous wastes from foundry 
furnace emission controls or metal casting molding sand, 

"(B) such wastes do not contain constituents which would render the 
wastes hazardous for reasons other than the Extraction Procedure ("EP") 
toxicity characteristics set forth in regulations under this subtitle, and 

"(iii) such monofill meets the same requirements as are 
--- applicable in the ease of a waiver under section 3005(j) (2) or {4). 

"(4)(A) Not later than 30 months after the date of enactment of the 
Hazardous and Solid Waste Amendments of 1984, the Administrator shall ·I 
promulgate standards requiring that new land!W units, surface impoundment 1

1 

units, waste piles, W\derground tanks and land treatment units for the :: 
storage, treatment, or disposal o! hazardous waste identified or listed under 'I 

_ J..eeti~ · to utilized roved leak detection terns. 
For the p aph A 

"(l) the term 'approved leak detection system' means a system 
or technology which the Administrator determines to be eapable of 
detecting leaks of hazardous constituents at the earliest practicable 
time; and 

"(ii) the term 'new units' means units on which construction 
commences after the date of promuliation or regulations under this 
paragraph. 
"(SXA) The Administrator shall promulgate reculations or issue 

cuidance documents implementi~ the requirements of paracraph (l)(A) 
within 2 years after the date of the enactment of the Hazardous and Solid 
Waste Amendments of 1984. 

"(B) Until the e!feetive date lations e 
doeuments, the requtremen e tnstallation of two or more Uners may be 
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"(&) Any permit under section 3005 which· is issuecl !or a landfUl located 
within the State of Alabama shall require the installation of two or more liners and 
a leachate collection system above and between such liners, notwithstanding any 
other provision of this Act. 

"(8) In addition to the requirements set forth in this subsection, the 
regulations referred to in paragraph (1) shall specify criteria for the acceptable 
location of new and existi~ treatment, storage, or disposal facilities as neeessarv 
to protect human health and the environment. Within 18 months after the 
enactment of the Hazardous and Solid Waste Amendments of 1984, tha 
Administrator shall publish guidance criteria identifying areas of vulnerable 
hydrogeology". 
"(p} GROUND WATER MONITORING.-The standards under this section concerning 

ground water monitoring which are applicable to surface impoundments, waste piles, Ian~ 
treatment units, and landfills shall apply to such a facility whether or not-

"(1) the facility is located above the seasonal high water table; 
. "(2) two liners and a leachate collection system have been installed at the 
facility; or 

"(3) the owner or operator inspects the liner (or liners) which has been 
installed at the facility. 

This subsection shall not be construed to affect other exemptions or waivers from such 
standards provided in regulations in af!ect on the date of enactment of the Hazardous 
and Solid Waste Amendments of 1984 or as may be provided in revisions to those 
regulations, to the extent consistent with this subsection. The Administrator is 
authorized on a case-by-ease basis to exempt from ground water monitoring 
requirements under this section (including subsection (o)) any e~ineered structure ¥.•hich 
the Administrator finds does not receive or contain liquid waste (nor waste containing 
free liquids), is designed and operated to exclude liquid from precipitation or other 
runoff, utilizes multiple leak detection systems within the outer layer of containment, 
and provides for continuing operating and maintenance of these leak detection systems 
during the operati~ period, clasure, and the period required for past-elasure, and for 
which the Administrator concludes on the basis of such findings that there is a reasonable 
certainty hazardous constituents will not migrate beyond the outer layer or eontainment 
prior to the end of the period requirecl for post-elasure monitoring". 

V'<PHAZARDOUS WASTE USED AS FUEL.-
"(1) Not later than two years after the date or the enactment of the the 

Hazardous and Solid Waste Amen~ments of 1984, and after notice and opportunity 
for public: hearing, the Adminis.trator shall promulgate regulations establish1.-.; 
sueh-

"(A) standards applicable to the owners and operators or faeilities 
which produee a fuel-

"(i) from any hazardous waste identified or listed under section 
3001, or 

"(ii) from IllY hazardous waste identified or listed under 
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section 3001 and any other material; 
"(B) standards applicable to the owners and operators of facili•:es 

-_ which burn, for purposes of energy recovery, any fuel produced as pro·- d 
in subparagraph (A) or any fuel which otherwise contains any· haza- s 
wute identified or Usted under seetion 3001; and 

"(C) standards applicable to any. person who distributes or markets any 
_ fuel which is produced as provided in subparagraph (A) or any fuel which 

otherwise contains any hazardous waste identified or Usted under section 
3001 - . . 

as may be necessary to proteet human health and the environment". Such standards 
may include any of the requirements set forth in paragraph (1) through (7) of 
llbsection (a) as may be appropriate. Nothing in this subsection shall be eonst-ued 
to affeet or impair the provisions of section 300l(b)(3). For purposes of this 
aabseetion, the term t.zardous waste listed tmder section 3001 fneludes any 
eommereial chemical product which is listed under seetion 3001 and which, in lieu 
of its original intended use, is (i) produced for use as (or as a component of) a fuel, 
(ii) distributed for use as fuel, or (iii) burned as a fuel. 

"(2)(A) This subsection, subsection (r), and subsection (s) shall not 
apply to petroleum refinery wastes containing oil which are converted into 
petroleum coke at the same facility at which sueh wastes were generated, 
unless the resulting eoke product would exceed one or more characteristics 
by which a substance would be identified as a hazardous waste under section 
3001. 

"(B) The Administrator may exempt from the requirements of this 
subsection, subseetion (r), or subseetion (s) facilities which bum de minimis 
quantities of hazardous waste as fuel, as defined by the Administrator, if the 
wastes are burned at the same faciliy at which such wastes are generated; 
the waste is burned to recover useful enei'IY, as determined by the 
Administrator on the basis of the design and operating characteristics of the 
facility and the heating value and other characteristics of the waste; and the 
waste is burned in a type of device determined by the Administrator to be 
design~ and operated at a destruction and removal efficiency su!!ieient 
such that protection of human health and environment ts assured. 

III(CXU After the date of the enactment of the Hazardous ~- :ld SoUd 
Wute Amendments of 1984 and until standards are promulgated and 
In effeet ~der paragraph (2) of this subsection, no fuel which 
eontainr any hazardous waste may be burned in any cement kiln which 
II loeated within the boundaries of any incorporated municipality with 
a pop.&latJan rreater than 500,000 (based on the most reeent een~us 
statisties) unJess sueh kfln fully eomplles with reculattons (as in effect 
on the date of the enactment of the Hau.rdous and Solid Waste 
Amendments of 1984) under this 1\i)tftle which are applicable to 
ineinentors. 

ti{U) Any person who knowi~ly violates the prohibition 
eontained in clause (i) shall be deemed to have violated section 
3008(d)(2) •. 

"(r) LUEi.bia.~ 
(1) Notwithstandi~ any other provision of Jaw, ~mtll aueh time u the 

Administrator promulcates standards under subsection (q) speelfieally supereeding 
this requirement, It shaD be \1'1lawful for any person who is eequlred to fUe a 
notification in accordance with paragraph (1) or (3) of seetion 3010 to distribute or 
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market any fuel which is produced from any hazardous waste identified or listed 
under_ section 3001, or any fuel which otherwise contai~ any hazardous waste 
identified or listed under section 3001 if the invoice or the bill of sale fails-

"(A) to bear the following statement: 'WARNING: THIS FCEL 
CONTAINS HAZARDOUS W A.STES', and 

"(B) to list the hazardous wastes ~ontained therein. 
BegiM~ ninety days after the enactment· of the Hazardous and Solid Waste 
Amendments of 1984t such statement shall be located in a co~picuous place on 
every sueh invoice or bnl of sale and shall ippear in conspicuous and legible type in 
contrast by typography, layouts, or color with other printed matter on the invoice 
or bill of sale. 

"(2) Unless the Administrator determines otherwise as may be necessary to 
protect human health and the environment, this subsection shall not apply to fuels 
produced from petroleum re!ini~ waste containi~ oil if-

"(A) such materials are generated and reinserted on site into the 
refini~ process; 

"(B) contaminants are removed; and 
"(C) such refining waste containing oil is converted along with normal 

p~ess streams into petroleum-derived fuel products at a facility at which 
crude oil is refined into petroleum products and which is classified as a 
number SIC 2911 facility under the Of!iee of Management and Bucget 
Standard Industrial Classification Manual. 
"(3) Unless the Administrator determines otherwise as mav be necessarv to 

protect human health and the environment, this subsection shall not apply to fuels 
,produced from oily materials, resulti~ from normal petroleum refining, production 
and transportation practices, if (A) contaminants are removed; and (B) such oily 
materials are converted along with normal process streams into petroleum-derived 
fuel products at a facility at which crude oil is refined into petroleum products and 
which is classified as a number SIC 2911 facility under the Office of Management 
and Budget Standard Classification Manual. 
"(s) RECORDKEEPING.-Not later than 1 S months after the date of enactment of 

the Hazardous and Solid Waste Amendments of 1984, the Administrator shall promulgate 
regulations requiri~ that any person who is required to file a notification in accordance 
with subparagraph (I), (2), or (3), or section 301 O(a) shall maintain such records regarding 
fuel blend~, distribution, or use as may be necessary to protect human health and th~ 
environment. 

"(t) FlN ANCIAL RESPONSIBD..lTY PROVISIONS.-
"(1) Financial responsibility required by subsection (a) of this section may be 

established in accordance with regulations promulgated by the Administrator by any 
one, or any combination, of the following: insuranee, guarantee, surety bond, letter 
of credit, or qualification as a self-insurer. In promulgati~ requirements under 
this section, the Administrator is authorized to specify policy or other contractual 
terms, conditions or defenses which are necessary or are unacceptable 1n 
establishi~ such evidence of financial responsibility in order to effectuate the 
purposes of th~ Act.· 

"(2) In any ease where the owner or operator is in bankruptcy, 
reorganization, or arrangement pursuant to the Federal Bankruptcy Code or where 
(with reasonable diligence) jurisdiction in any State court or any Federal Court 
eaMot be obtained over an owner or operator likely to be 10lvent at the time or 
judgement, any claim arisi~ from eonduet for which evidence of -financial 
responsibility must be provided under this section may be asserted dlreetly against 
the guarantor providi~ such evidence of financial responsibUity. In the ease of any 
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action pursuant to this subsection, such guarantor shall be entitled to involve all 
rights and defenses which would have been available to the owner or operator if any 
actioo had been brought against the owner or operator by the claimant and which 
would have been available to the guarantor i! an action had been brought against 
~ ruarantor by the owner or operator. 

11(3) The total liability o! any guarantor shall be limited to the auregate 
amount wbieh the guarantor has provided as -ev~1ence o! financial responsibility to 
the o.wner.or operator under this Act. Nothing 1n this subsection shall be construed 
to limit any other State or Federal su.tutory, eonstructual or eommon law liability 
of a guarantor to its owner or operator inclucfi~ but not limited to, this liability of 
sueh cuarantor for bad faith either 1 negot, ~ or in !aili~ to negotiable the 
settlement of any claim. Nothing 1 .. this subx ... tion shall be construed to diminish 
the liability o! any person under section 107 o! 111 of the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 or other 
applicable law. 

"(4) For the purposes of this subsection, the term 'guarantor' means a"'· 
person other than the owner or operator, who provides evidence o! financial 
responsibility for an owner or operator under this section". 

"(u) CONTINUING RELEASES AT PERMI'M'ED FACILrm:s.- Standards 
promulgated under this section shall require, and a permit issued after the date of 
enactment of the Hazardous and Solid Waste Amendments o! 1984 by the 
Administrate: or a State shall require, eo:-rective aetion for aD releases of 
hazardCAlS waste or constituents !rom any solid waste management unit at a 
treatment, storage, or disposal facility seeking a permit under this subtitle, 
regardless of the time at which waste was placed in such unit. Permits issued under 
section 3005 shall eontain schedules of eompliance for such eorrective aetion 
(where such correetive aetion cannot be eompleted prior to issuance of the permit) 
and assurances o! !inaneial responsibility for completi~ sueh eorrective action''. 

"(v) CORRECnvE ACTIONS BEYOND FACILITY BOUNDARY .-As 
promptly as practicable after the date o! the enactment o! the Hazardous and. Solid 
Waste Amendments of 1984, the Administrator shall amend the standards under this 
seetion regardi~ eorreetive aetion required at !acilities for the treatment, 
storage, or disposal, of hazardous waste listed or identified under section 3001 to 
require that eorreetive aetion be taken beyond the !aeility boundary where 
neeessary to proteet human health and the environment unless the owner or 
operator of the facility eoneerned demonstrates to the atis!action of the 
Administrator that, despite the owner or operator's best ef!orts, the owner..- or 
operator was unable to obtain the neeessary perm,jssion to undertake such ae1ion. 
Such regulations shall take et!eet immediately :upon promul,ation, notwithstanding 
seetion 301 O(b), and shall apply to- --

"(1) all facUlties operati~ under permits issued under subsection (e)t' and 
"(2) all land!Dls, surface impoundments, and wute pOe units (Including any 

new units, replacements o! existing units, or lateral expansions of existing units) 
which reeeive haZardous waste after July 26, 1982. 

Pend~ promulgation of sueh regulations, the Administrator shall Issue eorreetive action 
orders for raeilities referred to in paragraph (1) and (2), on a ease-by cue basis, 
eonsistent with the purposes o! this s\t)seetion. 

"(w) UNDERGROUND TANKS.-Not later than Mareh 1, 1185, the Administrator 
lhaU promulgate final permitti~ standards under this section for underground tanks that 
eaMOt be entered tor lnspeetion. Within 48 months after the date of the enactment of 
the Hazardous and SoUd Waste Amendments of 1984, sueh standards shall be modified, if 
neeessary, to eover at a minimum all requirements and standards deseribed In seetion 
9003. 



"(x) Ir (1) solid waste from the extraction, beneficiation or processi~ of ores and 
minerals, il)eludi~ phosphate roek and overburden from the mining of uranium, (2) fly 
uh waste, bottom ash waste, slag waste, and nue gas emission control waste generated 
primarily from the combustion of coal or other fossil fuels, or (3) cement kiln dust waste, 
Is at>jeet to regulation under this subtitle, the Administrator is authorized to modify the 
requirements of subsections (c), (d), (e), (f), (g), (o), and (u) and section 3005(j), in the 
ease of ludm.Js or surface impoundments receivi~ sueh solid waste, to take into 
aeeount the special characteristics of such wastes, the praetieal difficulties associated 
with implementation of sueh requirements, and site-specific- characteristics, including 
but · · c imate, logy, hydrology and soil chemistry at the site, so long 

r...t--=asc-:sueh modified requ' ements assure protection of human health and the environment. 

"PERMITS FOR TREATMENT, STORAGE, OR DISPOSAL OF 
HAZARDOUS WASTE 

"See. 3005. (a) PERMIT REQUIREMENTS.-Not later than eighteen months after 
the date of the enactment of this section, the Administrator shall promulgate regulations 
requiring eaeh person owning or operating an existi~ facility or plaMing to construct a 
new facility _for the treatment, storage, or disposal of hazardous waste identified or 
listed urider- this- subtitle to have a permit issued pursuant to this seetion. Such 
regulations shall take effect on the date provided in section 3010 and upon and after S"Uci1 
'c:!ate the treatment, storage, or disposal ot any such hazardous waste and _the 
construction of any new · eatment storage, or disposal of any such 

nee wit sue a ermt • o permtt shall 
be required under this section in order to construct a facility if sueh facility is 
constructed pursuant to an approval issued by the Administrator under section 6(e) of the 
Toxic Substances Control Aet for the incineration of polychlorinated biphenyls and any 
person owni~ or operating such a facility may, at any time after operation or 
construction of sueh facility has begun, file an application for a permit pursuant to this 
section authorizing such facility to incinerate hazardous waste identified or listed under 
this subtitle. 

"(b) REQUIREMENTS OF PERMIT APPUCATION.-Eaeh application for a permit 
under this section shall contain such information as may be required under regulations 
promulgated by the Administrator, including information respeeti~-

"(1) estimates with respect to the composition, quantities, and concen
trations of any hazardous waste identified or listed under this subtitle, or 
combinations of any sueh hazardous waste and any other solid waste, proposed to be 
disposed of, treated, transported, or stored, and the time, frequency, _or rate of 
which such waste is proposed to be disposed of, treated, transported, or stored; anc 

"(2) the site at which such hazardous waste or the products of treatment of 
sueh hazardous waste will be disposed of, treated, transported to, or stored. 
"(e) PERMrr ISSUANCE.-

{1) Upon a determination by the Administrator (or a State, if applicable), of 
eomplianee by a faeUity for whieh a permit is applied for under this section with 
the requirements of this section and section 3004, the Administrator (or the State) 
shall issue a permit for such facilities. ll!_ the event permit applicants propose 
modifi tion of their facilities, or in the event the Administrator tor tne State 
etermin t m 1ea tons are y to eon orm to the re irements under 

'.this ~;~?£r!~:tion 3004, tne rmll shill speeify the time allo•ecU~mpJete 

~ "(2) (A)(i) Not later than the date 4 years after the enactment 
o~ HazardoUS""JUid Scilid Was.!!!'"endments 0~~!_84, i_n the_eas~ of 

\ 
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each application under this subsectio!!__!_Qr a ~_rnit_lQ_r_aJa~Q.9isQOSal 
facility which was submitted before such date, the Administrator 
Shall i!SUe a hnal perm!!ursuant to sueh application or 1s.sue a fin.ol 
denlil or suen appUcatioo:= 

"(ii) tl.ot late1 than the date 5 years a!ter the enactment of the 
Hazardous and Solid Waste Amendments of 1984, in the cue of each 
~plication !or a permit· under this sl.Csec:tion for an incmerator 
rac1l1!Y wnJcn was sUbmttt~ tse!nre qacb date, the Administrator 
nn ISSUe a"Tmil rmit rsuant to suc:h lieation or issue a final 

B) Not later than the date 8 yean after the enactment ot the 
Hazardous and SOlid W~te:=Amiiidiiieats of l9U, rn thi c~ of each 
~plication for I permit under this subsection for any facUlty ~~ther thai!_ e 
facility referred to in subparagraph:lA})_wb{ctu!_as sUDmttted before such 
date, the Administrator Shall issue a final permit ~nt to-- S\lcl.1 
'application or issue a final d_enial of su~h application. 

"(C) l_be time periods specified in this paragraph shall also apply in 
the ease o( any State whic:h is. administeri an authorized hazardous waste
program under sectto_n_ 30_0~. Interim status under subsec:tlon e s 11 -
termmate for each facility M!!erred to in subparagraph (A){ii) or (B) on the 
expiration of the 5 or 8 year period referred to in subparagraph (A) or (B), 
whichever is applicable, unless the owner or operator of the facility applies 
for a !inal determination regarding the issuance of a permit under this 
subsection within-
~ "(i) 2 ears after the date of the enactment of the Hazardous 

·and Solid Waste Amendments o 9 4 in the ease o{ a laclltt)' 
re erre to in subpar&~taph <A >(ii), or 

-,£ /.:3/~:- --....- :·t'l .- .!too "(ii) 4 years afterJ.uclLdat.-'_of enactment (in the case of a 
: . t/ ~ : tJfr_ crt ~~~~'!facility reme<rt"QJn...Sl.IPparacnph (B)). 

• - j "(3) AtaY]>ermtt under this ~ion shall be fot..Lfl%ed term, not to e~Hd 10 
years in the ease of any Wid diS9Mi't facil~facn_l~Y~ or ineinm~or or 
other treatment lac:ilH • Each rm1t for a ~.imaYJ fac:tl•t~ •h•!Lb~iewed 

yean after the date o lSSuanc:e or reJSstllne• w &hall be modlri.cS I' neresury 
iO"assure that the racilit eontinues to eom 1 . 
~~~~~~~~~II;-IIIA!d~see~t:!!io~n~~·!:.!,"Noth- In this subseetion shall 

preclude the Administrator from rev e nc and moditylng a .permit at any time 
durirv · tts term. Review of any application for a permit renewal shall ~nsider 
Improvements ln the state of control and measurement technolOSY u well u 
~es In appUeable reculatlons. w permit issued under this seetion shall 
eontain such terms and conditions as the Administutor (or the State) determines 
necessary to protect numan heilth- and the environment; 

""(d) PERMIT REVOCA110N.-Upon a determtnatron'Dj the Administrator (or by a 
State, in the ease of a State having an authorized hazardous waste program under seetion 
3006) of noncompllanee by a facUlty having a permit under this tlUe with the 
requirements of this section or section 3004, the Administrator (or State, In the c:ue of a 
State havi~ an authorized hazardous waste program under tec:tion 3006) shall re~e 
such permit •.. - .•.•. _ . _ _ _ 

"(e) INTERIM ST A TtJS.-
(1) Any person who- . 

"(A) owns or operates a facUlty ~ired to have a permit under this 
leCtion which facUity-

"(1) was !n existence on November I I, 1980, 
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"(ii} is in existence on the effective date of statutory or 
regulatory changes under this Act that render the facility subject to 
the requirement to have a permit under this section, 
"(B) has complied with the requirements of section 301 O(a), and 
"(C) has made an application for a permit under this section shall be 

treated u havi~ been issued such·. permit untn such time as final 
·.administrative disposition of such application is made, unless the 

Adminbtrator or other plaintiff provf!S_ that final administrative disposition 
or sueh applieation has not been made because of the ranure of the applicant 
to furnish information reasonably required or requested in order to process 
the appUeatton. 

This paragraph shall not apply to any facnity which has been previously denied a 
permit under this section or if authority to operate the facility under this section 
has been previously terminated. 

"(2) f each land disposal facilit which has been granted interim 
status under ~ subsection before the enactment of the rdousand 
SOlid Waste Amendments of 1984, interim status shall terminat~ __on_.tbe-date."l"2 
months after the date of the enactment ·or suchAmendriients~uniess-the-owner or 
operator of such facility- ----- ---
- "(A) _applies for a !inal determination re&arding the issuance of ~ 

~mit undeih:~;:~:::~~J~ such f~ilitY __t>e!ore the dat_Ul_man~s __ atter 
~ date o! n such Am_enQ..m.entsL~d _ 

"(B) certifies that such fa_cility is in compJiAo~~-with_ '~U.P~~ic;eble 
groundw nd tinanc· 1 res nsibUity requirements •. 

. " 3 _In the case of each land disposal facility which- is in-existence on the 
effective date of statutory or regulatory changes under th!SAetthar-render the 
facility subject to the re~1rement to have a permit under tnlS section and which is 
gr-antea Tnterim stat.uumderJhis subsection:-mterim status snin-urminate-on the 
dne· T2fn0nihs after the _dJt.te on ~hich th_e_f_-~m~y first Qe~Ome$~ub-je~t_ to such 
perm1t reqm.rement unless -tA~er or operator of such facility- --=----- "(A) applies for a final determjnati~l!_reg~r_ding the issuanee of a 

permit under siJbsection (c) for..such.fa~il!ty befor~~e date 12 months after 
tfle___,..date on which the facility first becomes subject to such_ permit 
requirement; and- · 
- "(B) certifies that such facDity is in eomplianc_e_with all applicable 

groundwater monitoring and financial responsibility requiremenu. 
"(!) COAL MINING WAStES AND RECLAMATION PERMrrs.-Notwithstanding 

subsection (a) through (e) or this section, any surface coal mining and reclamation permit 
covering any coal minirv wastes or overburden which has been issued or approved under 
the Surface Mini~ Control and Reclamation Act of 1977 shall be deemed to be a permit 
issued pursuant to this section with respect to the treatment, storage, or disposal of such 
wastes or overburden. Regulations promulgated by the Administrator under this subtitle 
shall not be applieable to treatment, storage, or disposal of coal mini~ wastes and 
overburden which are covered by such a permit. 

"(g) RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMrrs.- · 
11) The Administrator may issu~~esearch-;--development.anUemonstration 

~rmt~ nazardous w te treittn;nt facntty __ whic_b. proposes--to-utilize an 
ovative and experimental hazardous waste treatmerrttechno~OCY or __ P.roe~ for 

, · per r sue -- til activlly hive not been promulpted 
~ 1S subtiUe--Any-sueh~r~it shall inc~ude~~tr1er~s amS"eonc~Utions as will 
assure ptcJr~n of human healUt-ana the env1r.onm~nL Such]'ermtu.;.; --

--_ "(A)Shall provide for the eonstroetion of such facilities, as necessary, 
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and for operation of the facilit for not r than n eatJ~wed 
.::. ~rovul in paragraph 4 , and . -

"fB) shall provide for the receipt an_d Jreatmen~ by_the !aciJlt~f _9nly 
those types arid quantities or h&z~rdous wute..Jihicb.-the-Administutor 
deem~_n~ry for pw:poses of determining the e!!ieaey and performance 
capabilities of the technology or process ana the effects of such teehnol2r. 

.:. ~_tCX:ess on human health and the env1ronment, ana • 
· "(C) shall include such re~irements a.sthe Administrator deems 
n~essary to protect hum~n healtl'l andtheenvifOnJ1!ent (including, but not 
Umi~ to._r:quirements regardi~ monitoringJperition:=m~ance .. or 
bon~. f{Mn.cial respcmsi5Wty;""]!l0$Ut!,.:_.and- remedial- action), -and .SJJC:h 

·requirements_y Administrator deems ne-eessar~_r~atdinr_testi..ng and 
ptvvidbi(""'O! information to e mtms r -- e ration 

e a YL 
The Admtiustrator may ~p..Qly the criteria set !orth~aph.in establishing 
the eoridsboi'B of each permit without ~.~parate establishment ~eclJl.at.i.Q_!\5 
~l'~ement!!J stteh e~l!tl~ 

-wcl/J'j)r The l>~?ose of expediting review and.Jssuance....Q.f ~rmi~s un_~er_~h.is 
sub~_til)n, the AdmmiStrator may, consistent with_t.he protection o! human heait.h 
ana the environment. modify or waive permit applica..tion.__and ~rmit issu~ce 
_reQUirements · in the Administrator's ieneral permit regul~~ions except 
tha o modification pr waiver of rerulatioJlS r!iarding...!man.cial 
responsibility Unclud1 1nsura e or o · ish~_ymi.u_s~ti.Dn 

· · tion. 
-- "(3) The Administrator may order an immediate termination of all operations 

at the facility at any time he determines that termination is necessary to protect 
human health and the environment. 

"(4) Any permit issued under this subsection may be renewed not more than 3 
times. Each such renewal shall be !or a period of not more than 1 year. 
"(h) WASTE !t!INJMJZAnON.- tive September 1 . 

for e 

certify, no less often thJUl.IIlilYI.UY~tf'\a1.
"U) the gener;tru. dJhe ;u;;;rdous waste has a program in place to reduce 

..the yplume pr quantity and toxicjty of such waste to the dcree determined by the 
enerator to be ~ · ractieable; and 

the p~ed m~thod of treatment storage, or dis..Q.osal is that 
_practicable mctbnacurrently ayafi@lc to the rencrator which minimizes the 
~e:scnt and future threat to human health and the environment~ 
"ii(i) INTERIM StATUS FACILITIES REcEJvlNG WASTES AFTER JULY%&, 1982.

The standards concerning rround water monitoring, unsaturated zone monitoring, and 
eorreetive action, which are applicable under section 3004 to new landfills, surface 
impoundments, land treatment units, and waste-pile units required to be permitted under 
subsection {c) shall also apply to any landflll, surface impoundment, land treatment unit, 
or waste-pile unit qualifying for the authorization to operate under subseetion (e) which 
reeeives haZardous waste after July 26, 1982. , 

~ INTERIM STATUS :~URFACEIMPOUNDMENTS.-
"-""- "(1) Except ,,. orovided ln parqraph (2), (3), or (4), each surface 

impoundment in exist~ :.e on ~e date of enactment ot the Hazardous and Solid 
Wute Amendments oi . 384 and quallfying for the authorization to operate under 
subsection ·(e) of this ~tion shall not receive, store, or treat hazardous waste after 
the date 4 years after sueh date ot enactment unless such surface impoundment is 
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in compliance with the requirem.,nts of Sf!ction 3004(o)(l )(A) which would apply to 
sueh i!l'poundment if it were new. 

"(2) Paragraph (1) of this subsection shall not apply to any surface 
impoundment whieh (A) has at leest one liner, for which there is no evidence that 
such liner ls leaking; (B) is located more than 1/4 mile from an underground source 
of drinJd~ water; and (C) is in com liance with enerally applicable groundwat 

_m~o~ni~to~rti·~~~~~· iemiD;errnu~~o~r~a~c~Ulli~ti~~~w~·~~~ti·~~~~~~~~~~~~----
aeetion .. 

"(3) Paragraph · (1) of this subsection shall not apply to any surface 
impoundment which (A) contains treated waste water during the seeondary or 
Slbse~ent phases of an qgr~sive biological treatment facility subject to a permit 
islued under seetion 402 of the Clean Water Act (or which holds such treated waste 
water after treatment and prior to discharge); (B) is in compliance with generally 
applicable ground water monitoring requirements for facilities with permits under 
Jli:)seetion (e) of this section; and (C)(i) is part of a facility in compliance with 
section 30l(b)(2) of the Clean Water Act, or (ii) in the ease of a facility for which 
no effluent guidelines required under section 304(b)(2) of the Clean Water Act are 
in effect and no permit under section 402(a)(l) of such Act implementing section 
30l(b)(2) of sueh Act has been issued, is part of a facility in compliance with a 
permit under section 402 of such Act, which is achieving significant degradation of 
toxic poUutanu and hazardous constituenu contained in the untreated waste 
stream and which has identified those toxic pollutants and hazardous constituents in 
the untreated waste stream to the appropriate permitti~ authority. 

"(4) The Administrator (or the State, in the case of a State with an · 
. authorized program), after notice and opportunity for comment, may modify the 
requirements of paragraph (1) for any surface impoundment if the t'wner or 
operator demonstrates that such surface impoundment is located, designed and 
operated so as to assure that there will be no migration of any hazardous 
co~tituent into ground water or surface water any any future time. The 
Administrator or the State shall take into account loeational criteria established 
under section 3004(o)(7). 

"(5} The owner or operator of any surface impoundment potentially subject 
to paragraph (1) who has reason to believe that on the basis of paragraph (2), (3), or 
(4) such surface impoundment is not required to comply with the requirements of 
paragraph (1), shall apply to the Administrator (or the State, in the ease of a State 
with an authorized program) not later than twenty-four montt:ts after the date of 
enactment of the Hazardous and Solid Waste Amendmenu of 1984 for a determina
tion of the applicability of paragraph (1) (in the case of paragraph (2) or (3)) or for a 
modification of ~e requiremenu of paragraph (1) (in the ease of paragraph (4)}, 
with respeet to such surface impoundment. Such owner or operator shall provide, 
with such application, evidence pertinent to such decision, including 

"(A) an application for a final determination regarding the issuance of 
a permit under subsection (e) of this section for such facility, if not 
previously submitted; 

"(B) evidence as to compliance with all applicable ground water 
monitori~ requirements and the information and analysis from such 
monitori~; 

"(C) all reasonably ascertainable evidence as to whether such surface 
impoundment is leaJci~; and 

"(D) in the ease of applications under paragraph (2) "'r (3), a 
certification by a N!!gistered professional e~neer with academic training 
and experience in ground water hydrology that-
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"(1) under parqraph (2), the liner of such surface impoundment 
is designed, constructed, and operated in accordance with applicable 
re<J.~irements, sueh surface impoundment is more than 1/4 mile from 
an underground souree of drinking water and there is no· evidence of 
aueh liner is leak~; or 

"(li) under paragraph (~), based on analysis of those toxic 
pollutants and hazardous constituents that are likely to be present in 
the Wltreated waste stream, such impoundment atis!ies the 
eonditions r paragraph (3). 

In the ease of an~ surface impoundment for which the owner or operator 
fails to apply under this paragraph within the time provided by this 
paragraph or paragraph (6), sueh surface impoundment shall comply with 
paragraph (1) notwithstanding paragraph (2), (3), or (4). Within twelve 
months after receipt of such application and evidence and not later than 
thirty-six months after such date o! enactment, and after notice and 
opportunity to comment, the Administrator (or, if _appropriate, the State) 
shall advise such owner or operator on the applicability of paragraph (l) to 
such surface impoundment or as to whether and how the requirements of 
paragraph_j...l.}s1\all be modified and applied to such surface impoundment. 
~A) In any ease in which a surface impoundment becomes subject 

to paragraph (1) after the date of enactment of the Hazardous and Solid 
Waste Amendments of 1984 due to the promulgation of additional listings or 
characteristics for the identification of hazardous waste under seetion 3001, 
the period for compliance in paragraph (1) shall be !our years after the date 
of such promulgation, the period !or demonstrations under paragraph (4) and 
!or submission of evidence under paragraph (S) shall be not later than 
twenty-four months after the date of such promulgation, and the period for 
the Administrator {or if appropriate, the State) to advise such owners or 
opera~ors er paragraph (5) shall be not later than thirty-six months after 
the d t r promulgation. 

(B) 1n any ease in which a surfaee impoundment is initially 
determined to be exeluded from the requiremetns or paragraph (1) but due to 
a change in condition (including the existence of a leak) no longer satisfies 
the provisio~ of paragraph (2), (3), or {4) and therefore beeomes subject to 
paragraph (1), the period for eomplianee in the pararraph {1) shall be two 
years after the date of discovery o! such ehange of condition, or in the ease 
or a surface impoundment exeluded under paragraph {3) three years after 
such date or diseovery. 

"(1)(A) The Administrator shall study and report to the Congress on 
the number, range of size, eonstruetion, likelihood of haZardous eonstituents 
migrati~ into cround water, and potential threat to human health and the 
environment of existi~ surface impoundments excluded by paragraph (3) 
from the requirements of s-rqraph (1). Such report shall address the nee-d, 
feuibDlty, and estimated costs of IUbjeetiqr such existiqr surface 
impoundments to the r~irements of parqraph (1). 

"(B) In the ease of any existi~ surfaee Impoundment or class of 
IUI'faee impoundments from which the Administrator (or the State, in the 
cue o! a State with an authorized procram) determln• hazardous 
constituents are likely to mirrate into cround water, the Administrator (or i! 
appropriate, the State) is· authorized to impose such l'eqWrements as may M 
neGeSSIJ'Y to proteet human health and the .nvironment, lneludi~ the 
re(Jlirements o! section 3004(o) whieh would apply to such impoundments i r 
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they were new. 
. "(C) In the ease of any surface impoundment excluded by paragraph 
- (3) !rom the requirements of paragraph (1) which is subsequently.determined 

to be leaking, the Administrator (or, i! appropriate, the State) shall require 
eompliance with paragraph (1), unless the Administrator (or, i! appropriate, 
the State) determines that such eomplianee is not neeessary to protect 

- human health and the environment. 
· "(8) In the ease o! any surface impoundment in which the liners and leak 

detection system have been installed pursuant to the requirements or paragraph ( 1) 
and in good faith eomplianee with section 3004(o) and the Administrator's 
regulations and guidance dOcuments governing liners and leak detection systems, no 
ll.ner or leak detection system whieh is different from that whieh was so installed 
pursuant to paragraph (1) shall be required for sueh unit by the Administator when 
lssu~ the first permit under this section to sueh !aenlty. Nothing in this 
paragraph shall preclude the Administrator from requiring installation of a new 
liner when the Administrator has reason to believe that any liner installed pursuant 
to the requirements of this subsection is leaking. 

"(9) In the ease of any surface impoundment whieh has been excluded by 
paragraph (2) on the basis of a liner meeting the definition under paragraph 
(12)(A)(ii), at the closure or such impoundment the Administrator shall require the 
owner or operator of sueh impoundment to remove or decontaminate all waste 
residues, all contaminated liner material, and contaminated soil to the extent 
practicable. If all contaminated soil is not removed or decontaminated, the owner 
or operator or sueh impoundment shall be required to comply with appropriate post-

. closure requirements, includi~ but not limited to ground water monitoring and 
corrective action. 

"(I 0) Any incremental eost attributable to the requirements of this 
subsection or section 3004(o) shall not be considered by the Administrator (or the 
State, in the case of a State with an authorized program under section 402 of the 
Clean Water Act>-

"(A) in establishing effluent limitations and standards under section 
301, 304, 306, 30'1, or 402 or the Clean Water Aet based on effluent 
limitations JUidelines and standards promulgated any time before twelve 
months after the date of enactment or the Hazardous and Solid Waste 
Amendments of 1984; or 

"{8) in •tablishing any other effluent limitations to earry out the 
provisiorw of seetion 301, 30'1, or 402 of the Clean Water Aet on or before 
Octo~ 1, 1 II&. 

-tllXA> If the Administrator allows a hazardous waste which is 
prohibited from one or more methods of land disposal under subsection (d), 
(e), or <c> or ~eetion 3004 (or under regulations promulgated by the 
AdministratOT under sueh subsections} to be placed in a surface impoundment 
(which is cpenti~ pursuant to interim status) for storage and treatment, 
sueh impoundment shall meet the requirements that are applicable to new 
surface impoundments under section 3004(oXl), unless such im~undment 

· meets the requirements of ,paragraph (2) or (4). 
"(B) In the ease of any hazardous waste whieh is prohibited from one 

or more methods of land disposal under subsection (d), (e), or (C) or section 
3004 (or under regulations promulgated by the Administrator under sueh 
subsection) the placement or maintenance of sueh hazardous waste in a 
surface impoundment !or treatment Is prohibited as of the effective date of 
sueh prohibition unless the treatment residues whieh are hazardous are, at a 
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minimum, removed for subsequent management within one year of the entry 
of the waste into the surface impoundment. 

· "(12)(A) For the purposes of paragraph (2)(A) of this subseetion, the 
term 'liner' means- -

"(1) a liner des~ed, eom=~L~ta~ and ~rated to 
prevent Murda" •• trom! i t iiner I iriy time 
durif'E the active life of the facflityi or 

"(ii) a liner designed, eonstroeted, installed, and operated to 
~ent ha~s Waste from mimtiM beyond the liner to ad]aeent 

urlaee so , ~und water, or surface water at artY time during the 
·active life of the facn~~v. 
"(B) For the purpose- -of this subsection, the term 'aggressive 

biological treatment facility• .neans a system of surface impoundments in 
which the initial impoundment of the secondary treatment segment of the 
facility utilizes intense mechanical aeration to enhance biologieal aetivity to 
degrade waste water pollutants and 

"(i) the hydraulic retention time in sueh initial impoundment is 
no l~er than S days under normal operati~ conditions, on an annual 
average basis; 

"(li) the hydraulie retention time in sueh initial impoundment is 
no longer than 30 days under normal operating conditions, on an 
annual average basis: PROVIDED, That the sludge in sueh impound
ment does not constitute a hazardous waste as identified by the 
extraeti~ procedure toxicity eharaeteristic in effect on the date of 
enactment of the Hazardous and Solid Waste Amendments of 1984; or 

"(lii) sueh system utilizes aetivated sludge treatment in the 
first portion of secondary treatment. 
"(C) For the purposes of this subsection, the term 'wlderground source 

or drinldng water• has the same meaning as provided in regulations under the 
Safe Drinking Water Act (title X1V of the Public Health ServicE Act). 
"(13) The Administrator may modify the requirements of paragraph (1} in the 

ease of a surface impoundment for which the owner or operator, prior to October 1, 
19U, has entered into, and is in eomplianee with, a consent order, decree, or 
agreement with the Administrator or a State with an authorized program mandati~ 
eorreetive aetion with respect to such surface impoundment that provides a degree 
of protection of human health and the environment which is at a minimum 
equivalent to that provided by paragraph (1). 

"AUTHORIZED STATE HAZARDOUS WASTE PROGRA~S 

"See. 3006. (a) FEDERAL GUIDELINES.-Not later than eighteen months after the 
date of enactment of this Act, the Administrator, after consultation with State 
authorities, shall promulgate cuidelines to assist States in the development of State 
hazardous wute programs. 

"(b) AUTHORIZATION OF STATE PROGRAM.-Any State whleh •eks to 
administer and en!oree a hazardous wute procram pursuant to this ~tiUe may develop 
and, after notice and opportunity tor publle heari~, submit to the Administrator an 
application, 1n such form u he shalll"eCJlire, for authorization of such procram. Wlthtn 
ninety days foDowl~ submission of an ippUeation wuSer this IUbleetlon, the 
Administrator shall issued a notice u to whether or not he expeets IUeh program to be 
authorized, and within ninety days ronowing such notice (and after opportunity for publle 
hearing) he shall publish his findi~s as to whether or not the conditions listed in item (1), 
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(2), and (3) below have been met. Such State is authorized to earry out sueh program in 
lieu of the _Federal program under this subtitle in sueh State and to issue and enforce 
permits for- the storage, treatment, or disposal of hazardous waste (and to enforce 
permits deemed to have been issued under section 3012(d)(l)) unless, within ninety days 
follow~ sd:>mission of the ~plleation the Administrator notifies sueh State that such 
pi"'OTam may not be authorized and, within ninety days following sueh notice and after 
opportunity. for public heari~, he finds that (1) ~h State program is not equivalent to 
the Federal program under this subtitle, (2) such program is not consistent with the 
Federal or State programs appUcabl_e in other States, or (3) sueh program does not 
provide adequate enforcement ot eomplianee with the requirements of this subtitle •. In 
authoriz~ a State prorram, the Administrator may base his findinrs on the Federal 
program In ef!eet one year prior to submission of a State's application or in e!!eet on 
January 26, 1983, whichever is later. 

"(e) INTERIM AOTHORIZATION.-
"(1) Any State which has in existence a hazardous waste program pursuant to 

State law before the date ninety days after the date of promulgation of regulations 
under sections 3002, 3003, 3004, and 3005, may submit to the Administrator 
evidence of such existi~ program and may request a temporary authorization to 
carry out sueh program under this subtitle. The Administrator shall, if the evidence 
submitted shows the existi~ State program to be substantially equivalent to the 
Federal program under this subtitle, grant an interim authorization to the State to 
earry out sueh program in lieu of the Federal program pursuant to this subtitle for a 
period ending no later than January 31, 1986. 

"(2) The Administrator shall, by nlle, establish a date for the expiration of 
interim authoriz.ation under this subsection. 

"(3) Pendi~ interim or final authorization of a State program for any State 
whieh refleets the amendments made by the Hazardous and Solid \\'aste 
Amendments o! 1984, the State may enter into an agreement with the Administator 
under which the State may assist in the administration of the requirements and 
prohibitions whieh take effect pursuant to sueh Amendments. 

"(4XA) In the ease of a State permit program for any State which is 
authorized under subsection (b) or under this subseetion, untD sueh program is 
amended to reneet the amendments made by the Hazardous and Solid Waste 
Amendments of 1984 and such program amendments receive interim or !inal 
authorization, the Administrator shall have the authority in sueh State to issue or 
deny permits or those portions of permits affected by the requirements and 
prohibitions established by the Hazardous and Solid Waste Amendments of 1984. 
The Administrator shall coordinate with States the procedures !or issuing such 
permits. 
"(d) EFFECT OF STATE PERMIT .-Any aetion taken by a State under a hazardous 

waste program authorized under this section shall have the same foree and e!!eet a.s 
action taken by the Administrator under this subtitle. 

"(e) WITHDRAWAL OF AlJTHORIZATION.-Whenever the Administrator 
determines after public heari~ that a State is not administeri~ and en!ore~ a program 
authorized under this section In accordance with requirements o! this seetion, he shall so 
notify the State and, lt appropriate eorreetive aetion is not taken within a reasonabl~ 
time, not to exceed ninety days, the A'dministrator shall withdraw authorization of such 
prorram and establish a Federal prggram pursuant to this subtitle. 1be Administrator 
shall not withdraw authorization of any sueh program unless he shall first have notified 
the State, and made publie, in writi~,. the reasons for sueh withdrawal. _ 

"(f) AVAILABlLri'Y OF INFORMATION.-No State program may be authorized by 
the Administrator under this section unlau-
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"(I) such program provides for the public availability of information obtained 
by the State regardi~ facilities and sites for the treatment, storage, and disposal 
o! hal:ardous waste; and 

"(2) such information is avafiable to the public in substantially the same 
manner, and to the same degree, as would be the cue if the Administrator was 
ea..rryq out the provisions of this subtitle in ~uch State. 

[ Ed. Not-e: Seetion 226(b) of the Hazardous and Solid Waste Amendments of 1984 
includes the followi~ amendment that does not amend: 

"The amendment made by subsection (a) [ 226(a)-referri~ to Seetion 3006(!) 
AV An.ABn.rrY OF INFORMATION ] shall apply with respect to State programs 
authorized under section 3006 before, on, or after the date of enactment of the 
Hazardous and Solid Waste Amendments of 1984."] 

"(g) AMENDMENTS MADE BY 1984 ACT.-
"(1) Any requirement or prohibition which is applicable to the generation, 

transportation, treatment, storage, or disposal of hazardous waste and which is 
imposed m1der this subtitle pursuant to the amendments made by the hazardous and 
Solid Waste Amendments of 1984 shall take e!!ect in each State having an interim 
or finally authorized State program on the same date as sueh requirement takes 
effect in other States. The Administrator shall carry out such requirement directly 
in each such State m1less the State program is finally authorized (or is granted 
interim authorization as provided in paragraph (2) with respeet to such requirement. 

"(2) Any State which, before the date of the enactment of the Hazardous and 
· Solid Waste Amendments o! 1984 has an existing hazardous waste program which 

has been grant~ interim for final authorization under this section may submit to 
the Administrator evidence that such existing program contains (or has been 
amend~ to include) any requirement which is substantially equivalent to a 
requirement rt!erred to in paragraph (1) and may request interim authorization to 
carry out that req.Jirement m1der this subtitle. The Administrator shall, if the 
evidence submitted shows the State requirement to be substantially equivalent to 
the requirement refen-ed to in paragraph (1), grant an interim authorization to the 
State to eaJT)' out sueh requirement in lieu of direct administration in the State by 
the Administrator of such requirement. 

"'NSPECTIONS 

"See. 3007. (a) ACCESS ENTRY.-For ~pases of developi~ or usisti~ in the 
development or any r~CW&tion or enforeing the provisions of this title, any person who 
generates, stores, treau, transports, disposes of, or otherwise handles or has handled 
hazardous wastes lhaU. upon request of any officer, employee or representative of the 
Environmental Proteetlon A(eney, duly desii11ated by the Administrator, or upon request 
ot any duly designated officer, employee or representative of a State havi~ an 
authorized hazardous waste program, furnish information relati~ to sueh wastes and 
permit sueh person at all reasonable times to have access to, and to copy all records 
relati~ to sueh wastes. For the purposes of develop~ or assist!~ tn the development 
of any regulation or enforei~ the provisions of this tltl~,_sueh officers, employees or 
representatives are authorized-

11(1) to enter at reasonable times any establishment or other place where 
hazardous wastes are or have been renerated, stored, treated, disposed of, or 
transported from; 

"(2) to inspeet and obtain samples from ury person of any such wastes and 
samples of any containers or Iabell~ for such wastes. 
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Eac:h sueh inspec:tion shall be eommenc:ed and eompleted with ~asonable promptness. If 
the of!ic:et, employee or representative obtai~ any samples, prior to leaving the 
premises, he shall (ive to the owner, operator, or agent in c:harge a reeeipt dejeribing the 
•mple obtained and it requested a portion of eac:h suc:h sample equal in volume or weight 
to the portion retained. It any analysis is made of suc:h samples, a c:opy of the results of 
IUC:h analysis shall be furnished promptly to the own~r, operator, or agent in c:harge. 

"(b) A.V AILABU.ri'Y TO PUBIJC.-
. (1) Any rec:ords, reports, or information (includ~ reeords, reports, or 

information obtained. by representatives of the· Environmental Protection Agency) 
obtained from any person under this section shall be available to the public:, except 
that upon a showi~ satisfac:tory to the Administrator (or the State, as the case 
may be) by any person that records, reports, or information, or pe.rtieular part 
thereof, to whic:h the 'Administrator (or the State, u the c:ase may be) or any 
offic:er, employee or representative thereof has ac:eess under this section i! made 
public:, would divulge information entitled to protec:tion under section 1905 of title 
18 of the United States Code, suc:h information or particular portion thereof shall 
be c:o~idered c:on!idential in ac:eordanc:e with the purposes of that sec:tion, except 
that suc:h record, report, document, or information may be disclOISed to other 
offic:ers, employees, or authorized representatives of the United States concerned 
with c:arryq out this Ac:t, or when relevant in any proc:eed~ under this Ac:t. 

"(2) Any person not subjec:t to the provisions of sec:tion 1905 of title 18 of 
the United States Code who knowi~ly and willfully divulges or disclOISes any 
information entitled to protec:tion under this subsection shall, upon conviction, be 
sW>jec:t to a fine of not more than $5,000 or to imprisonment not to exceed one 
year, or both. 

"(3) ln submitti~ data under this Ac:t, a person required to provide such data 
may-

"( A) designate the data whic:h suc:h person believes is entitled to pro
tection under this subsection, and 

"(B) submit suc:h designated data separately !rom other data 
submitted under this Ac:t. 

A designation under this paragraph shall be made in wntirc and in such manner as 
the Administrator may prescribe. 

"(4) Notwithstand~ any limitation contained in this section or any other 
provision of law, all information reported to, or otherwise obtained by, the Admin
istrator (or any representative of the Administrator) under this Ac:t shall be made 
available, upon written request of any duly authorized committee of the Congress, 
to such committee (includ~ rec:ords, reports, or information obtained by repre
sentatives of the Environmental Protection Agenc:y). 
"(c:} FEDERAL F AClLlTY INSPECnONS.-B~M~ 12 months after the date of 

enac:tment of the Hazardous and Solid Waste Amendments of 1984, the Administrator 
shall, or in the c:ase of a State with an authorized hazardous waste program, the State 
may, undertake on an annual basis a thorough inspeetion of eac:h facility for the 
treatment, storage, or disposal of hazardous waste which is owned or operated by a 
Federal agency to en!oree its eomplianc:e with this subtitle and the regulations 
promulgated thereunder. The rec:ords of suc:h wpec:tions shall be avaDable to the public 
as provided in subsec:tion (b). . 

"(d) STATE-oPERATED FA~mES.-The Administrator shaD annually undertake a 
thorough inspection or every fa~ility for the treatment, storage, or disposal of hazardous 
waste whic:h is operated by a State or loeal government ror whic:h a permit is required 
under section 3005 of this tlUe. The reeords or suc:h inspection shall be avaDable to the 
public as provided in subseetion (b). 

"(e) MANDATORY INSPECTIONS.-
"(1) The administrator (or the State iJ, the case or a State havi~ an 
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authorized hazardous waste program under this subtitle) shall commence a program 
to ~roughly irspect every facility for the treatment, storage, or disposal of 
hazardous waste for which a permit is required under section 3005 no les! often 
than every 2 years as to its eompliance with this subtitle (and the regulations 
promulpted under this ~title). Such impections shall commence not later than 
12 months after .the date of enactment ·.of the Hazardous and Solid Waste 
AmeRdments ot 1984. The Administrator shall, after notice and opportunity for 
public eomment, promulgate regulations governing the minimum frequency and 
manner of sueh irspections, includ~ the manner in which reeords of· such 
irspeetions shall be maintained and the manner in which reports of such inspections 
shall be fDed. The Administrator may disti~ish between classes and e!tegories of 
facilities commensurate with the risks posed by each class or category. 

"(2) Not later than 6 months after the date ot enactment of the Hazardous 
and Solid Waste Amendments of 1984, the Administrator shall submit to the 
Congress a report on the potential for inspections of hazardous waste treatment, 
storage, or disposal facilities by nongovernmental irspeetors as a supplement to 
impections oondueted by officers, employees, or representatives of the 
Environmental Protection Agency or States having authorized hazardous waste 
progTams or operating under a eooperative agreement with the Administrator. Such 
report shall be prepared in cooperation with the States, insurance companies 
otferi~ environmental impairment insurance, independent com pen .. providing 
inspection services, and other such groups as appropriate. Such report snail contain 
recommendations on provisions and requirements for a program of private 
inspections to supplement governmental inspections. 

~EDERALENFORCEMENT 

"See. 3008. {a) COMPLIANCE ORDERS.-
"( 1) Except as provided in paragraph (2), whenever on the basis of any 

information the Administrator determines that any person has violated or is in 
violation of any requirement of this subtitle, the Administrator may issue an order 
assessing a civil penalty for any past or current violation, requiring compliance 
immediately or within a specified time period or both, or the Administrator may 
commence a civil action in the United States district court in the district in which 
the violation occurred for appropriate relief, including a tempe ·aa or permanent 
injunction. 

"(2) In the ease of a violation of any requirement of ..his subtitle where such 
violation occurs in a State which is authorized to carry out a hazardous waste 
program under section 3006, the Administrator shall pve notice to the State in 
which such violation has occurred prior to issuing an order or eommeneing a civil 
action under this section. 

"(3) Any order Issued purs1A!lt to this subseetiori may include a suspension or 
revocation of any permit Issued by the Administrator or a State under this IUbtlUe 
and shaD state with reasonable specificity the nature of the violation. Arry penalty 
assessed in the order shall not exceed $25,000 per daj of noncompUance for each 
violation of a requirement of this Jd)title. Jn usessq such a penalty, the 
Administrator shall take into account the seriousness of the violation and any good 
taU :'1 efforts to comply with applicable requirements. 
"(bJ PUBUC HEARING.-Any order issued under this aection shall become final 

w.less, no later than thirty days after the order Is served, the person or persons named 
therein request a public hearing. tlpon such request the Administrator ahal1 promptly 
eonduet a public hearir~. In eoMeetion with any proceeding under this seetion the 
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Administrator may issue subpoenas for the attendance and testimony of witnesses and 
the production of relevant papers, books, and documents, and may promulgate rules ror 
diseovery pi-oeedures. . . . • 

"(e) YJQLA'nON OP COMPIJANCE ORDERS.-1! a violator !ails to take corrective 
action within the time s~ified in 1 eompliance order, the Administrator may assess a 
eivD penalty or not more than $25,000 for each day of continued noncompliance with the 
order and ~ Administrator may suspend or revoke any permit issued to the violator 
(whether issued by the Administrator or the State). 

"(d) CRIMINAL PENALTIES.-Any person who-
"(1) knowi~ly transports or causes to be transported any hazardous waste 

identified or listed under this subtitle to a facility which does not have a permit 
ll'lder section this subtitle, or pursuant to title I of the Marine Protection, 
Research, and Sanctuaries Act (86 Stat. l 052), 

"(2) knowi~ly treats, stores, or disposes of any hazardous waste identified or 
listed under this subtitle elther-

"(A) without a permit under section 3005 (or 3006 in the ease of a 
State program) or pursuant to title I of the Marine Protection, Research, and 
Sanctuaries Act (86 Stat. 1 052); or 

"(B) in knowing violation of any material condition or requirement of 
such permit; or 

"(C) in knowing violation of any material condition or requirement of 
any applicable interim status regulations or standards; 
"(3) knowingly generates, stores, treats, transports, disposes of, exports, or 

otherwise handles any hazardous waste (whether such activity took place before or 
takes place after the date of the enactment of this paragraph) and who knowingly 
destroys, alters, conceals, or !ails to rne any record, application, manifest, report, 
or other document required to be maintained or !iled for purposes of compliance 
with regulations promulgated by the Administrator (or by a State in the case of an 
authorized State program) under this subtitle; 

"(4) knowingly transports without a manifest, or causes to be transported 
without a manifest, any hazardous waste required by regulations promulgated under 
this subtitle (or by a State in the case of a State program authorized under this 
subtitle) to be accompanied by a manifest; or 

"(S) knowingly exports a hazardous waste identified or listed under this 
subtitle 

"(A) without the consent of the receivi~ country or, 
"(B) where there exists an international agreement between the 

United States and the government of the reeeivi~ eountry establishi~ 
notice, export, and enfo~ement proeedw-es !or the transportation, 
treatment, storage, and disposal of hazardous wastes, in a manner whic:h is 
not in conformance with such agreement. 

shall, upon conviction, be subject to a Cine of not more than $50,000 for each day of 
violation, or imprisonment not to exceed 2 years (S years in the ease of a violation 
of paragraph (1) or (2)), or both. If the conviction is tor 1 violation committed after 
a first conviction of such person under this paragraph, the maximum punishment 
under the respective paragraph .shall be doubled with respect to both fine and 
imprisonment. 
"(e) KNOWING ENDANGERMENT.-Any person who knowi~ly transports, treats, 

stores, or disposes of, or exports any hazardous waste identified or Usted under this 
subtitle in violation of paragraph (1), (2), (3), (4), (5), or (6) of subseetlon {d) of this 
section who knows at that time that he thereby plac:es another person in imminent danger 
o! death or serious bodily injury, shall, upon conviction, be subjeet to a tine of not more 
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than $250,000 or imprisonment !or not mere than 15 years, or both. A defendant that is 
an organization shall, upon conviction of violating this subseeticn, be subjeet to a fine of 
not more ~an $1,000,000. 

"(1 )(A) in violation o! paragraphs (1) or (2) o! subsection (d) o! this 
.etion, or 

"(B) havift applied for a permit JJnder section 3005 or 3006, and know-
l~ly either- · 

"(i) has faDed to inelude in his applieation material information 
required under regulations promulgated by the Administrator, or 

"(ii) fails to oomply with the applicable interim status 
regulations and standards promulgated pursuant to this subtitle, 

who knows at that time that he thereby places another person in imminent 
danger of death or serious bodDy injury, and 

"(2)(A) if his conduct in the circumstances manifests an unjustified 
and inexcusable disregard for human life, or 

"(B) if his conduct in the circumstances manifests an extreme indif-
ference for human life. 

shall, upon conviction, be subjeet to a fine of not more than $250,000 or imprison
ment !or not more than 2 years, or both, except that any person who violates 
subsection (eX2)(B) shall, upon conviction, be subject to a fine of not more than 
$250,000 or imprisonment for not more than 5 years, or both. A defendant that is 
an organization shall, upon conviction of violati~ this subsection, be subject to e 
fine o! not more than $1,000,000. 
"(!) SPEClAL RULES.-For the purposes of subsection (e)-

"(1) A person's state of mind is knowing with respeet to-
"(A) his conduct, if he is aware of the nature of his conduct; 
"(B) an existing circumstance, if he is aware or believes that the 

circumstance exists; or 
"(C) a result of his conduct, if he is aware or believes that his conduct 

is substantially certain to cause danger of death or serious bodDy injury. 
"(2) In determining whether a defendant who is a natural person knew that 

his conduct placed another person in imminent danger of death or serious bodily 
injury- · 

"(A) the person is responsible only for actual awareness or actual 
belie! that he possessed; and 

"(B) knowledge possessed by a person other than the defendant but not 
by the defendant himself may not be attributed to the defendant; 

PROVIDED, That in provi~ the defendant's possession of actual knowledge, 
circumstantial evidence may be used, including evidence that the defendant took 
affirmative steps to shield himself !rom relevant information. 

"(3) It is an affirmative defense to prosecution that the conduct eharged was 
consented to by the person enda~ered and that the danger and conduct charged 
were reasonably forseeable haZards of -

"(A) an occupation, a business, or a profession; or 
"(B) medical treatment or medieal or teientiflc experimentation 

. conducted by professionally approved methods and such other person had 
been made aware of the risks involved prior to (iving consent. 

The defendant may establish an affirmative defense under this 1\t»section by a 
preponderance of the evidence. 

11(4) AD general defenses,- affirmative defenses, and bars to proseeution that 
may apply with respect to other Federal criminal offenses may apply under 
subsection (e) and shall be determined by the eourts of the United States aecordi~ 
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to the principles of common law as they may ~ interpreted in the light o! reason 
and experience. Concepts of justification and excuse applicable under this section 
may ~ developed in the light or reason and experience. 

"(5) The term 'organization' means a legal entity, other than a government, 
established or organized for any purpose, and such term includes a corporation, 
eompeny, association, firm, partnership, joint stoek company, foundation, 
institution, trust, society, union, or any other association of persons. 

: "(6) The term 'serious bodily injury' means-
"(A) bodDy injury which involves a substantial risk of death; 
"(B) unconsciousness; · 
"(C) extreme physical pain; 
"(D) protracted and obvious disfigurement; or 
"{E) protracted loss or impairment of the function -o! a bodily 

member, organ, or mental faculty. 
"(g) crvn.. PENALTY.-Any person who violates any requirement of this subtitle 

shall be liable to the United States !or a civil penalty in an amount not to exceed $25,000 
for each such violation. Each day of such violation shall, for purposes of this subsection, 
constitute a separate violation. 

"(h) INTERIM STATUS CORRECTION AT10N ORDERS.-
"(1) Whenever on the basis of any information the Administrator determines 

that there is or has been a release o! hazardous waste into the environment !rom a 
facility authorized to operate under section 3005(e) or this subtitle, the 
Administrator may issue an order requiring corrective action or such other response 
measure as he deems necessary to protect human health or the environment or the 
Administrator may commence a civil action in the United States district court in 
the district in which the facility is located !or appropriate relief, including a 
temporary or permanent injunction. 

"(2) Any order issued under this subsection may include a suspension or 
revocation of authorization to operate under section 300S(e) of this subtitle, and 
shall state with reasonable specificity the nature o! the required corrective action 
or other response measure, and shall specify a time for compliance. If any person 
named in an order !ails to comply with the order, the Administrator may assess, and 
such person shall be liable to the United States for, a civO penalty in an amount not 
to exceed $25,000 !or each day of noncompliance with the order. 

"RETENTION OF STATE AUTHORrrY 

"See. 3009. Upon the effective date of regulations \D"'der this subtitle no State or 
political subdivision may impose any requirements less stringent than those authorized 
under this subtitle respecting the same matter as governed by such regulations, except 
that if application of a regulation with respect to any matter under this swtitle is 
postponed or enjoined by the action of any eourt, no State or political subdivision shall be 
prohibited !rom acting with respect to the same aspect of such matter until such time as 
sueh regulation takes effeet. Nothing in this title shall be construed to prohibit any 
State or political subdivision thereof from imposing any requirements, including. those for 
site selection, which are more stri~ent than those imposed by such regulations. Nothi~ 
in this tiUe (or in any regulation adopted under this tlUe) shall be eonstrued to prohibit 
any State !rom requiri~ that the State be provided with a eopy of each mantrest used in 
eonnection with hazardous waste which is generated within that State or transported to a 
treatment, storage, or disposal facility within that State. 
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"EFFECTIVE DATE 

"See • .-3010. (a) PREIJMINARY NOTIFICATION.-Not later than ninety days after 
promulgation of regulations under section 3001 identifying by its eharaeteristics or 
U.tf~ any substance as hazardous waste subject to this subtitle, any person generating or 
transportirc sueh substanee or own~ or operati~ a facility for treatment, storage, or 
disposal of IUCh substance Shall file with the Administrator (or with States having 
authorized· hazardous waste permit programs under seetion 3006) a notification stating 
the loeation and general deseription of such aetivity and .t~e identified or listed 
hazardous wastes handled by such person. Not later than 15 months after the date of 
enactment of the Hazardous and Solid Waste Amendments of 1984-

"(1) the owner or operator of any faeility which produees a fuel (A) from anv 
hazardous waste identified or listed under seetion 3001, (B) from sueh hazardou"s 
wate identified or Usted under seetion 3001 and any other material, (C) from used 
on, or (D) fror. sed oil and a .. v other material; 

. "(2) the wner or ope: or of any faeility (other than a single or tw~family 
residenee) which burns for purposes of energy recovery any fuel produeed as 
provided in paragraph (1) or any fuel which otherwise eontains used oil of any 
hazardous waste identified or listed under section 3001; and 

"(3) any person who distributes or markets any fuel· which is produced as 
provided in paragraph (1) or any fuel whieh otherwise eontains used oil or any 
hazardous waste identified or listed under seetion 3001 shall fOe with the 
Administrator (and with the state in the ease of a State with an authorized . 
hazardous waste program) a notification stating the location and general 
description of the facility, together with a deseription of the identified or listed 
hazardous waste involved and, in the ease of a faeility referred to in paragraph (1) 
or (2), a description of the production or energy recovery aetivity earried out at the 
facility and such other information as the Administrator deems necessary. For 
purposes of the proceeding sentence, the term 'hazardous waste listed under section 
3001' also includes any commercial ehemieal produet which is listed under section 
3001 and which, in lieu of Its original intended use, is (i) produeed for use as (or as a 
component of) a fuel, (ii) distributed for use as a fuel, or (iii) burned as a fuel. 
Notification shall not be required under the seeond sentence of this subsection in 
the ease of faeilities (sueh as residential boilers) where the Administrator 
determines that sueh notifleation is not neeessary in order for the Administrator to 
obtain sufficient information respecting current praetiees of facilities usi~ 
hazardous waste for energy recovery. Nothing in this subsection shall be construed 
to affeet or impair the provisions of section 3001(b)(3). Nothing in this subseetion 
shall affect regulatory determinations under ~eetion 3014". In revising any 
regulation under section 3001 identifying additional cha.racteristies of hazardous 
waste or listing any additional substance as hazardous waste subject to this subtitle, 
the Administrator may require any person referred to in the preeeding provisions to 
fOe with the Administrator (or with States having authorized hazardous waste 
permit programs under section ~ jQ6) the notification described in the preeeding 
provisions. Not more than one such notifleation stan be recJ~ired to be filed with 
respect to the same substanee. No identified or IJJted bual'dous waste llbjeet to 
ttais subtiUe may be trarsported, treated, stored, or disposed of unlea notlfleation 
ha been given as required under this ~on. 
"(b) EFFEC'ItVE DATE OF REGULA'MON.-1be replatlons under thts subtitle 

respect~ requirements applicable to. the generation, transportation, treatment, storage, 
or disposlll of haurdcus waste Uneluding requirements rspeeting permits for sueh · 
treatment, storage, or disposal) shall take effeet on the date six months after the date of 
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promulgation thereof (or six months after the date of rev1s1on in the case of any 
regulation which is revised after the date required for promulgation thereof). At the time 
a regulatioa is promulgated, the Administrator may provide for a shorter pried prior to 
the effective date, or an immediate effective date for: 

"(1) a regulation with which the Administrator finds the reg\Jlated 
eommunfty does not need 6 months to eome into eompliance; 

"(2) a regulation whieh responds to an emergency situation; or 
·. "(3) other good cause found and published with the regulation. 

"AUTHORIZATION OF ASSISTANCE TO STATES 

"Sec •. 3011. (a) AlJTHORIZATION.-There is authorized to be appropriated 
$25,000,000 !or each of the fiscal years 1978 and 1979, $20,000,000 for fiscal year 1980, 
$35,000,000 !or fiscal year 1981, $40,000,000 for fiscal year 1982, $55,000,000 !or the 
fiscal year 1985, $60,000,000 for the fiscal year 1986, $60,000,000 for the fiscal year 
1981, and $60,000,000 for the fiscal year 1988 to be used to make grants to the States for 
purposes of assisti~ the States in the development and implementation of authorized 
State hazardous waste programs. 

"(b) ALLOCATION.-Amounts authorized to be appropriated under subsection (s.r 
shall be allocated amorv the States on the basis of regulations promulgated by the 
Administrator, after ~nsultation with the States, which take into account, the extent to 
which hazardous waste is generated, transported, treated. stored, and disposed of within 
such State, the extent of exposure of human be~s and the environment within such 
State to such waste, and such other factors as the Administrator deems appropriate. 

"(e) AcnvmES INCLUDEO.-State hazardous waste programs for which grants 
may be made under subsection (a) may include (but shall not be limited to ) planni~ for 
hazardous waste treatment, storage and disposal facilities, and the development and 
execution of programs to protect health and the environment from inactive facilities 
which may eontain hazardous waste. 

"HAZARDOUS WASTE SITE INVENTORY 

"See. 3012. (a) STATE INVENTORY PROGRAMS.-Each State shall, as 
expeditiously as practicable, undertake a continuing program to compile, publish, and 
submit to the Administrator an inventory describing the location of each site within such 
State at which hazardous waste has at any time been stored or disposed of. Such 
inventory shall contain- . 

"(1) a deseription of the location of the sites at which any such storage or 
disposal has taken place before the date on which permits are required under 
section 3005 for sueh storage or disposal; 

"(2) such information relating to the amount, nature, and toxicity of the 
hazardous waste at each such site as may be practicable to obtain and as may be 
necessary to determine the extent of any health hazard which may be associated 
with such site; 

"(3) the name and address, or ~rporate headquarters of, the owner of each 
site, determined as o! the date or preparation of the inventory; 

"(4) an identification of the types or techniques of waste treatment or 
disposal which have been used at each such site; and 

"(5) information eonee~ the current status of the site, lncludiJV 
Information respecting whether or not hazardous waste is currently being treated or 
disposed of at sueh site (and if not, the date on which sueh activity ceased) and 
information respecting the nature of any other activity currently carried out at 
such site. 
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For purposes of assisting the States in compili~ information under this section, the 
Administrator shall make available to each State undertaking a program under this 
se<!tion such information as is available to him eoncemq the items specified in 
paragrapts·. (l) through (5) with respeet to the sites withir. such State, including such 
tntormation as the Administrator is able to obtain from other agencies or departments of 
the United Stati!S and from surveys and studies carried out by any committee or 
IUbcommittee of the Congress. Any State may exereise the authority of section 3007 for 
purposes af this_ seetion in the same manner and to the same extent as provided :, such 
section in -the ease of States having an authorized haz.ardous waste program, &nd any 
State may by order require any person to submit such information as may be necessary to 
compile the data referred to in paragraphs (1) through (5). 

"(b) ENVIRONMENTAL PROTECTION AGENCY PROGRAM.-1! the Administrator 
determines that any State program mder subsection (a) is not adequately providing 
information respecting the sites in such State referred to in subsection {a) the 
Administrator shall notify the State. If within ninety days following sueh notification, 
the State program has not been revised or amended in such manner as wm adequately 
provide such information, the Administr~tor shall carry out the inventory program in 
such State. In any such cue-

"(1) the Administrator shall have the authorities provided with respect to 
State programs under subsection (a); 

"(2) the funds allocated under subsection (e) for grants to states under this 
section may be used by the Administrator for carrying out such program in such 
State; and 

"(3) no further expenditure may be made for grants to such State under this 
section until such time as the Administrator determines that such State is carrying 
out, or will earry out, an inventory program which meets the requirements of this 
section. 
"(c) GRANTS.-

"(}) Upon receipt of an application submitted by any State to carry out a 
program under this section, the Administrator may make grants to the States for 
purposes of carrying out such a program. Grants under this section shall be 
allocated amo~ the several States by the Administrator based upon such 
regulations as he prescribes to carry out the purposes of this section. The Admin
istrator may make grants to any State which has conducted an inventory program 
which e!!eetively earned out the purposes of this section before the ck ! of the 
enactment of the Solid Waste Disposal Act Amendments of 1980 to reimburw such 
State for all, or any portion of, the eosts incurred by such State in ~nducti~ such 
program. 

"(2) There are authorized to be appropriated to carry out this section 
$25,000,000 for each of the fiscal years 1985 through 1988. 
"(d) NO IMPEDIMENT TO IMMEDIATE REMEDIAL AC110N.-Nothing in this 

section shall be construed to provide that the Administrator or any State should, pending 
completion of the inventory required W\der this ~tion, pcstpone undertakq any 
enforcement or remedial action with respect to any site at which hazardous waste has 
been treated, stored, or disposed of. 

"MONITORING, ANALYSIS, AND TFSTING 

"See. S013. (a) AUTHORITY OF ADMINJSTRATOR.-If the Administrator 
determini!S, upon receipt of any information, that-

"( 1) the presence of any hazardous waste at a facUlty or site at which 
hazardous waste is, or has been, stored, treated, or disposed of, or 
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"(2) the release of any sueh waste !rom such facility or site may present a 
substantial hazard to human health or the environment, he may issue an order 
~~the owner or operator of sueh facility or site to conduct sueh n)Onftori~, 
testi~, analysis, and . reporti~ with respeet to such facility or site as the 
Administrator deems reasonable to aseertain the nature and extent of sueh hazard. 
"(b) PREVIOUS OWNERS AND OPERATORS.-In the ease of any facility or site not 

in operation.at the time a determination is made under subsection (a) with respeet to the 
facUlty or site if the Administrator finds that the owner of such !acUity or site, eould 
not reasonably be expeeted to have actual knowledge of the presence of hazardous waste 
at sueh !acUity or site and of its potential for release, he may issue an order requiring 
the most recent previous owner or operator of sueh facility or site who eould reasonably 
be expected to have sueh aetual knowledge to carry out the aetions referred to in 
5\bseetton (a). 

"(e) PROPOSAL.-Any order under subsection (a) or (b) shall require the person to 
whom sueh order is issued to submit to the Administrator within 30 days from the 
issuance of sueh order a proposal for earryirc out the required monitoring, testi~, 
analysis, and reporti~. The Administrator may, after providing such person with an 
opportunity to confer with the Administrator respe<:ti~ sueh proposal, require such 
person to earry out such monitori~, testing, analysis, and reporting in aeeordance with 
sueh proposal, and such modi!ieations in such proposal as the Administrator deems 
reasonable to ascertain the nature and extent of the hazard. 

"(d) MONITORING, ETC., CARRIED OUT BY AOMINISTRATOR.-
"(1) If the Administrator determines that no owner or operator referred to in 

slt>section (a) or (b) is able to eonduct monitori~, testing, analysis, or reporting 
satisfactory to the Administrator, if the Administrator deems any sueh action 
carried out by an owner or operator to be unsatisfactory, or if the Administrator 
cannot initially determine that there is an owner or operator referred to in 
subsection (a) or (b) who is able to conduct such monitori~, testi~, analysis, or 
reporting, he may-

"{A) conduct monitoring, testi~, or analysis (or any combination 
thereoO whieh he deems ~usonable to ascertain the nature and extent of the 
hazard associated with the site concerned, or 

"(B) authorize a State or local authority or other person to carry out 
any such aetion, 

and require, by order, the owner or operator referred to in subsection {a) or (b) to 
reimburse the Administrator or other authority or person for the eosts of such 
.activity. 

"(2) No order may be issued under this subsection requiri~ reimbursement of 
the costs of any action carried out by the Administrator which eon!irms the results 
of an order issued 1.mder subsection {a) or (b). 

"(3) For purposes of earryi~ out this subsection, the Administrator or any 
authority or other person authorized under paragraph (1) may exercise the author
ities set forth in seetion 300'7. 
"(e) ENFORCEMENT.-The Administrator may commence a eivil action agaimt any 

person who fails or refuses to comply with any order issued under this seetior:J. Such 
action shall be brought in the United ~tates district court in whieh the defendant is 
loeated, resides, or is doir~ business. Such eourt shall have jurisdiction to require 
eomplianee with sueh order and to assess a eivn penalty of not to exceed $5,000 for each 
day duri~ whieh such failure or refusal oecurs • 
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-• "RE.STRICnONS ON RECYCLED OIL 

"See;· 3014. (a) IN GENERAL.-Not later than one year after the date of the 
enactment of this section, the Administrator shall promulgate regulations- establishi~ 
IUCh performanee standards and other requirements as may be neeessary to protect the 
public health and the environment from hazards as~oc:iated with reeyeled on. In develop-
1~ sueh r~atiors, the Administrator shall eonduct an analysis of the eeonomie impact 
of the reri.Jlations on the oil reeyeli~ industry. The Administrator shall ensure that such 
regulatiorw do not discourage the recovery or recycling of used oil, consistent with the 
protection of human health and the environment. 

"(b) IDENTIFICATION OR USTING OF USED OIL AS HAZARDOUS W ASTE.-Not 
later than 12 months after the date of enactment of the Hazardous and Solid Waste 
Amendments of 1984 the Administrator shall propose whether to list or identify used 
automobile and truck crankcase oU as hazardous waste under seetion 3001. Not later 
than 24 months after such date of enactment, the Administrator shall make a final 
determination whether to Ust or identify uted automobile and truck erankease oil and 
other used oil as hazardous wastes under seetion 3001. 

"(e) USED OIL WHICH IS RECYCLED.-
"0) With respect to the generators and transporters of used oil identified or 

listed as a hazardous waste under section 3001, the standards promulgated under 
section 300l(d), 3002, and 3003 of this subtitle shall not apply to sueh used oil if 
sueh used oil is reeyeled. 

"(2)(A) 1n the ease of used on which is exempt under paragraph (1 ), not 
later than 24 months after the date of enactment of the Hazardous and Solid 
Waste Amendments of 1984, the Administrator shall promulgate such 
standards under this subsection regarding the generation and transportation 
of used oil which is recycled as may be necessary to proteet human health 
and the environment. In promulgating sueh regulations with respect to 
generators, the Administrator shall take into aeeount the effect of such 
regulations on environmentally acceptable types of used oil recycling and the 
effect of sueh regulations on small quantity generators and generators which 
are small businesses (as defined by the Administrator). 

"(B) The regulations promulgated under this subseetion shall provide 
that no generator of used oil which is exempt under paragraph (1) from the 
standards promulgated under seetion 300l(d), 3002, and 3003 shall be subject 
to any manifest requirement or any ~iated reeordkeeping and reporting 
requirement with res~t to sueh used on if such generator-

"(l) either-
"(D enters into an agreement or other arraneement 

Uneludi~ an agreement or arrangement with an independent 
transporter or with an agent of the reeyeler) for delivery of 
sueh used on to a reeyeli~ facUlty which hu a permit under 
section 3005(e) (or for whieh a valid permit is deemed to be in 
effect under subseeticn (d)), or 

"(JI) reeyeles such uad on at one or more facilities of 
the generator which has such a permit under ~eetion 3005 of 
this s~title (or for whicll a valid permit is deemed to have 
been issued under subseetiCil (d) of thJI teetion; 
"(11) sueh used on Is not mixed by the pnerator with other 

types of hazardous wastes; and 
"(Ui) the generator maintaim aueh reeords relati~ to such used 

oil, lneludi~ reeords of agreements or other arrangements for 
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delivery of sueh used oil to any re-eycli~ facility referred to in clause 
(i)(I), as the Administrator deems ne-cessary to proteet human health 
and the environment. 

"(3) The regulations under this JW)section regard~ the transportation of 
used on which is exempt from the standards promulgated under sections 300 l(d), 
3002, ~ 3003 111der paragraph (I) shall require the transporters of sueh used oil to 
deliver such used oil to a facility which has a valid permit under se-ction 3005 of 
this 1\Zltitle or which is deemed to have a valid permit under subsection (d) of this 
section. The Administrator shall also establish other standards for such 
transporters as may be neeessary to prote-ct human health and the environment. 
"(d) PERMm.-

"(1) The owner or operator of a facility which recycles &Ded on which is 
exempt under subsection (e)(l), shall be deemed to have a permit under this 
~etion for all such treatment or re-eycll~ (and any a.ssociated tank or container 
storage) if such owner and operator comply with standards promulgated by the 
Administrator Wlder section 3004; except that the Administrator may require such 
owners and operators to obtain an individual permit under section 3005{c) if he 
determines that an individual permit is necessary to prote-ct human health and the 
environment. 

"(2) Notwithstandq any other provision of law, any generator who recycles 
used oil which is exempt under subsection (c)(l) shall not be required to obtain a 
permit under section 300S(c) with respect to such used on until the Administrator 
has promulgated standards under section 3004 regarding the recycling o! such used 
oiL 

"EXPANSION DURING INTERIM STATUS 

"Sec. 3015. (a) W A.STE PILES.-The owner or operator of a waste pile qualifying for 
the authorization to operate under section 3005{e) shall be subject to the same 
requirements for liners and leaehate eollection systems or equivalent protection provided 
in regulations promulgated by Ute Administrator under section 3004 before October 1. 
1982, or revised under le('tion 3004~o) (relating to minimum technological requirements), 
for new facilities reeeivq tndivi~al permits under subsection {c) of section 3005, with 
respect to each new untt, r.plaeement of an existing unit, or lateral expansion of an 
existi~ unit that is wtthtn the waste management area identified in the permit 
applieation submitted ~ Metion 3005, with respect to each new unit, replacement of 
an existi~ W1it, or lalen.l expansion or an existi~ unit that is within Ute waste 
management area identiCied ln the permit application submitted under section 3005, and 
with respect to wute ~t'lt'd beginni~ 6 months after Ute date of enactment o! the 
Hazardous and Solid Wute Amendments of 1984. 

"(b) LANDFILLS AND SURFACE IMPOUNDMENTS.-
"(1) The owner or operator of a land!DJ. or surface impoundment qualifying 

for the authorization to operate under seetion 3005(e) shall be subject to the 
re~irements of seetion 3004(o) relating to minim1,1m technological requirements), 
with respect to each new unit, replacement of an exist!~ unit, or lateral expansioni 
of an existi~ unit that is within 1.he waste management area identified in the 
permit application submitted under this section, and with respect to wute reeeived 
begiMi~ 6 months after the date of enactment of the Hazardous and Solid Waste 
Amendments of 1984. . 

"(2) 1be owner or operator o! each unit referred to in paragraph (1) shall 
notify the Administrator (or the State, if appropriate) 'at least 60 days prior to 
reeeivq waste. The Administrator (or the State) shall require the !Ui~, within 6 
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months of receipt of such notice, of an application for a final determination 
regardi~ the issuance of a permit !or each facility submitting such notiee. 

• "(3) In the ease o! any unit in whieh the liner and lee.ehate eolleetion system 
has been installed pursuant to the requirements o! this section and in good faith 
eompUanee with the Administrators regulations and guidance doeuments govern~ 
Uners and leachate collection systems, no Uner or leachate collection system whieh 
is different from that whieh was so installed pursuant to this seetion shall be 
required for sueh unit by the Administrator when issuing the first permit under 
seetion 3005 to such facility, except that the Administrator shall not be precluded 
from requiri~ installation of a new liner when the Administrator has reason to 
believe that any liner installed pursual'l• to the requirements of this section is 
lea.ki~. The Administrator may, under . !tion 3004, amend the requirements !or 
liners and leachate colleetion systems required \.l'lder this seetion as may be 
neeessary to provide additional protection for human health and the environment. 

"'NVENTORY OF FEDERAL AGENCY HAZARDOUS WASTE PACILmES 

~- 3016 (a) Each Federal agency shall undertake a continuing program to 
compile, publis' and submit to the Administrator (and to the State in the ease of sites in. 
States having an authorized hazardous waste program) an inventory of eaeh site which 
the Federal qeney owns or operates or has owned or operated at which hazardous waste 
is stored, treated, or disposed of or has been disposed of at any time. The inventory shall 
be submitted every 2 years iMi , 1986. Such inventory shall be available 
to the public as provided in · n 30 Information previously submitted by a 
Federal agency under section 103 o e Comprehe~ive Environmental Response, 
Compensation, and LiabUit· ·.et o! 1980, or under section 3005 or 3010 of this Aet, or 
under this section need n::.. :>e resubmitted except that the agency shall update any 
previous submission to reflect the latest available data and information. The inventory 
shall include each of the followi~: 

"(1) A description of the location of eaeh site at which any such treatment, 
storage, or dispoal has taken place before the date on whieh permits are required 
under seetion 3005 !or such storage, treatment, or disposal, and where hazardous 
waste has been disposed, a description of hydrogeology of the site and the location 
of withdrawal wells and surface water within one mUe of the site. 

"(2) Such information relating to the amount, nature, and toxicity of the 
hazardous waste in each site as may be neeessary to determine the extent o! any 
heal• hazard which may be associated with any site. 

"(3) Information on the known mture and extent or environmental 
contamination at each site, including a description of the monitoring data obtained. 

"(4) Information concerni~ the eurrent status of the site, including 
information respecting whether or not hazardous waste is currently being treated. 
stored, or disposed of at such site (and if not, the date on whieh aueh activity 
ceased) and information respeeti~ the nature of any activity currently carried out 
at such site. 

"(5) A Jist of sites at wbieh hazardous waste hu been disposed and 
environmental monitoring data has not been obtained, and the reasons for the lack 
of monitorq data at eaeh site. 

"(&) A description of response actions undertaken or contemplated at 
eont.aminated sites. 

"(&) [ sic 1 An identification of the types of teehniques of wute treatment, 
storage, or disposal which have been used at •eh site. 
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"(?) The name and address and responsible Federal agency for each site, 
determined as of the date of preparation or the inventory. 
"(b) ~NVIRONMENTAL PROTEC110N AGENCY PROGRAM.-1! the Administrator 

determines that any Federal agency under subsection (a) is not adequately providing 
information respeeti,. the sites referred to in subseetion (a), the Administrator shall 
notify the chief official of e&eh agency. If within 90 days following sueh notification, 
the Federal 11eney has not mdertaken a program to adequately provide sueh 
Information, the Administrator shall carry out the inventory program for such agency. 

"EXPORT OF HAZARDOUS WASTE 

Sec. 3011. (a) IN GENERAL.-BegiMi~ 24 months after the date of enactment of 
the Hazardous and Solld Waste Amendments of 1984, no person shall export any 
hazardous waste identified or listed under this subtitle unless 

· (l)(A) sueh person has provided the notification required in subsection 
(e) of this section, 

(B) the government of the reeeivi~ country has consented to accept 
such hazardous waste, 

"(C) a eopy of the reeeiv~ country's written eonsent is attached to 
the manifest accompanying each waste shipment, and 

"(D) the shipment conforms with the terms of the eonsent or the 
government of the receiving country required pursuant to subsection (e), or 
"(2) the United States and the Government of the reeeivi~ country have 

entered into an agreement as provided for in subsection (!) and the shipment 
conforms with the terms of sueh agreement. 

·"(b) REGULATIONS.-Not later than 12 months after the date of enactment of the 
Hazardous and Solid Waste Amendments or 1984, the Administrator shall promulgate the 
regulations necessary to implement this section. Such regulations shall become effective 
180 days after promulgation. 

"(e) NOTIFlCAnON.-Any person who intends to export a hazardous waste 
identified or listed under this subtitle bgiMi~ 12 months after the date of enactment of 
the Hazardous and Solid Waste Amendments of 1984, shall, before sueh hazardous waste 
is scheduled to leave the United States, provide notification to the Administrator. Such 
notification shall contain the followi~ information: 

"(1) the name and address of the exporter; 
"(2) the types and estimated quantities of hazardous waste to be exported; 
"(3) the estimated frequency or rate at which sueh waste is to be exported; 

and the period or time over which sueh waste is to be exported; 
"(4) the ports of entry; 
"(5) a description or the manner in which sueh hazardous waste will be 

transported to and treated, stored, or disposed in the reeeiving eountry; and 
"(6) the name and address or the ultimate treatment, storage or disposal 

facility. 
"(d) PROCEDURES FOR REQUESTING CONSENT OF THE RECEIVING COUN

TRY .-Within 30 days of the Administrator's receipt of a complete notification under this 
seetion, the Secretary of State, acti~ on behaU of the Administrator, shall- · 

"(1) forward a copy or the notification to the government of the receiving 
country; 

"(2) advise the government that United States law prohibits the export of 
hazardous waste unless the receiving country eonsents to aeeept the t-zardous 
waste; 

"(3) request the government to provide the Secretary with a written consent 
or objection to the terms of the notification; and 

R-60 



j 

I 
I 
I 
I 
I 
I 

' 
' t 
' I 
I 
I 
I 

!{j,J.. ........ --- ... --

"(4) forward to the government of the re~eiving ~ountry a deseription of the 
Federal regulations whi~h would ~Iy to the treatment, storage, and disposal of 
the hazardous waste in the Unit~ :tates. 
"(e) CONVEYANCE OF ~Rmf .. CONSENT TO EXPORTER.-Within 30 days of 

reeeipt by the Secretary of State of the reeeiving country's written consent or objection 
(or any subsequent ~ommuni~ation withdrawing a prior ~onsent or. objeetion), the 
Administrator shall forward such a eonsent, objeetion, or other communi~ation to the 
exporter. ·: 

"(() INTERNA'MONAL AGREEMENTS.-Where there exists an intemational 
agreement between the United States and the government oC the reeeiving ~ountry 
establishq noti~e, export, and enforeement, proeedures !or the transportation, 
treatment, storage, and disposal of hazardous wastes, only the roequirements of 
IUbseetion (aX2) and (g) shall apply. 

"{g) REPORTS.-A!ter the date of enactment of the Hazardous and Solid Waste 
Amendments of 1984, any person who exports any hazardous waste identified or listed 
under se~tion 3001 of this subtitle shall !Ue with the Administrator no later than March 1 
of ea~h year, a report summarizing the types, quantities, !requen~y, and ultimate 
destination of all such hazardous waste exported during the previous ealendar year. 

"(h) OTHER ST ANDARDS.-Nothing in this section shall preclude the Administrator 
from establishing other standards for the export of hazardous wastes under se~tion 3002 
or se~tion 3003 or this subtitle. 

"DOMESTIC SEWAGE 

"See. 3018. (a) REPORT.-The Administrator shall, not later than 15 months after 
the date of enactment of the Hazardous and Solid Waste Amendments of 1984, submit a 
report to the Congress con~erning those substances identified or listed under seetion 
3001 whi~h are not regulated under this subtitle by reason of the exclusion for mixtures 
of domestic sewage and other wastes that pass through a sewer system to a publicly 
owned treatment works. Sueh report shall inelude the types, size and number of 
generators whi~h dispose of such substan~e:s in this m&Mer, the types and quantities 
disposed or in this manner, and the identifieation of significant generators, wastes, and 
waste ~onstituents not regulated under existing Federal law or regulated under existing 
Federal law or regulated in a manner suf!ieient to protect human health and the 
environment. 

"(b) REVISIONS OF REGULATIONS.-Within 18 months after submitti~ the report 
specified in subse~tion (a), the Administrator shall revise existing regulatiom and 
promulg'ate sueh additional regulations pursuant to this subtitle (or any other authority of 
the Administrator, including se~tion 307 of the Federal Water Pollution Control A~t) as 
are necessary to assure that substanees identified or Usted under seetion 3001 which pass 
through a sewer system to a pubU~ly owned treatment works are adequately eontrolled to 
protect human health and the environment. 

"(e) REPORT ON WASTEWATER LAGOONS.-The Administrator shall, within 36 
months after the date of the enaetment of the Hazardous and Solid Wute Amendments 
of 1984, S\ilmit a report to Congress concern~ wastewater lagoons at publiely owned 
treatment works and their etreet on groundwater quality. Sueh report shall lnelude-

"(1) the number and size of sueh lqoons; 
"(2) the types and quantities of waste eontained in such lacoon; 
~3) the extent to whieh $UCh waste has been or may be released from such 

lagoons and contaminate pound water; and 
"(4) available alternatives for prevent!~ or controW~ sueh releues. 

The Administrator may utilize the authority o! seetion 3007 and 3013 for the purpose of 
completi~ such report. 
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"(d) APPLICATION OF SECTION 3010 AND SECTION 3007.-The prov1S10ns of 
seetions 3007 and 3010 shall apply to solid or dissolved materials in domestic sewage to 
the same e~ent and in the same maMer as such provisions apply to hazardous waste. 

"EXPOSURE INFORMATION AND HEALTH ASSESSMENTS 
. \ .... .--~··· --.---.-, ... ··--- . .._ 

~; SOll~~(at EXPOsURE INFORMATION.~BegiM~ on the date nine months 
after the tnaetmenf of the Hazardous and Solid Waste Amendments or 1984, each 
application for a final determination regard~ a permit under section 300S(c) tor a 
landfnt or surface impoundment shall be accompanied by information reasonably 
ascertainable by the owner or operator on the potential for the publie to be eJ;)osed to 
hazardous wastes or hazardous constituents through releases related to the unit. At a 
minimum, such information must address: 

"(1) reasonably torseeable potential releases from both normal operations 
and aeeidents at the unit, including releases associated with transportation to or 
from the unit; 

"(2) the potential pathways of human exposure to hazardous wastes or 
constituents resulti~ from the releases described under paragraph (1); and, 

"(3) the potential magnitude and nature or the human exposure resulting 
from such releases. . 

The owner or operator of a landnll or surface impoundment for whieh an application for 
such a final determination under section 300S(c) has been submitted prior to the date or 
enactment of the Hazardous and Solid Waste Amendments of 1984 shall submit the 
information required by this subsection to the Administrator (or the State, in the ease of 
a State with an authorized program) no later than the date 9 months after sueh date of 
enactment. 

"(b) HEALTH ASSESSMENTS.-
"(1) The Administrator for the State, in the ease of a State with an 

authorized program) shall make the information required by subsection (a), together 
with other relevant information, available to the Agency for Toxic Substances and 
Disease Registry established by section 1 04(i) of the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980. 

"(2) Whenever in the ju~ment of the Administrator, or the State (in the case 
of a State with an authorized program), a landfill or a surface impoundment poses a 
substantial potential risk to human health, due to the existence of releases of 
hazardous constituents, the magnitude of contamination with hazardous 
constituents whieh may be the result of a release, or the magnitude of the 
population exposed to sueh release or contamination, the Administrator or the State 
(with the eoneurrenee of the Administrator) may request the Administrator or the 
Agency for Toxie Substances and Disease Registry to .eonduet a health assessment 
in connection with sueh faeility and take other appropriate aetion with respect to 
such risks as authorized by seetion 1 04(b) and (i) of the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980. It funds are 
provided in eoMeetion with sueh request the Administrator of sueh Agency shall 
conduet such health assessment. 
"(e) MEMBERS OF THE PUBUC.-Any member of the public may submit· evidenee 

of releases of or exposure to hazardous constituents from sueh a faelllty, or as to the 
risks or health effects associated with such releases or exposure, to the Administrator of 
the Agency for Toxic Substances and Disease Recistry, the Administrator, or the State 
(in the ease or a State with an authorized prorram). 

"(d) PRIORITY .-In determining the order in whieh to conduet health assessments 
under this subsection, the Administrator of the Ageney for Toxie Substances and Disease 
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Recistry shall give priority to those facilities or sites_ at where there is documented 
evidence o! release of hazardous constituents, at which the potential risk to human 
health appears highest, and for which in the judgment of the Administrator of such 
Agency existi~ health assessment data is inadequate to assess the poten-tial risk to 
human health as provided in subjseetion (!). 

"(e) PERIODIC REPORTS.-The Administrator of sueh Agency shall issue periodic 
reports which lnelude the results of all the assessments carried out under this section. 
SUch asseaments or other aeti~ties shall be reported after appropriate peer review. 

"(t) DEFINmON.-For the purposes of this seetion, the term 'health assessments' 
shall inelude preliminary assessments of the potential risk to human health posed by 
individual sites and faeiliti es subject to this seetion, based on such factors as the nature 
and extent of contamination, the existence of potential for pathways of human ex:p · Jre 
(inehxiir., ground or surface water contamination, air emissions, and food ~ . .ain 
eontamlnation), the size and potential suseeptibnity of the community within the likely 
pathways of exposure, the comparison of expected human exposure levels to the short
term and long-term health et!eets assoeiated with identified contaminants and any 
available reeommended exposure or tolerance limits for S\leh contaminants, and the 
comparison of existi~ morbidity and mortality data on diseases that may be associated 
with : observed levels of exposure. The assessment shall include an evaluation of the 
risks .,J the potentially a!!eeted population from all sourees of such contaminants, 
einluding known point or nonpoint sources other than the site or facility in question. A 
purpose of such preliminary assessments shall be to help determine whether full-scale 
health or epidemiological studies and medical evaluations o! exposed populations shall be 
undertaken. 

"(g) COST RECOVERY.-In any ease in which a health assessment performed under 
this section discloses the exposure of a population to the release of a hazardous 
substance, the costs of such health assessment may be recovered as a cost of response 
under section I 07 of the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 from persons eausi~ or contributing to such release of such 
hazardous substance or, in the ease of multiple releases contributing to sueh exposure. to 
all such release. 
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- -stJB11TLE D-STATE OR REGIONAL SOLID WASTE PLANS 

"OBJECTIVES OF SUBmLE 

"See.: 4001. The objectives of this subtitle are to assist in developing and 
encouragi~ methods for the disposal of 90lid waste which are environmentally sound and 
which maximize the utilization of valuable resourees inelud~ energy and materials 
which are reeoverable from !DUd waste and to encourage resouree conservation. Such 
objectives are to be accomplished through Federal technical and financial assistance to 
States or rtl(ional authorities for comprehensive planning pursuant to federal guidelines 
designed to foster cooperation among Federal, State, and local governments and private 
industry. In developing such comprehensive plans, it is the intention of this Act that in 
determining the size of the wast~to~nergy facnity, adequate provision shall be given to 
the present and reasonably anticipated future needs, including those needs created by 
thorough implementation of ~eetion 6002(h), of the recycling and resouree recovery 
interest within the area encompassed by the plaMing process. 

"FEDERAL GUIDELINES FOR PLANS 

"See. 4002. (a) GUIDEUNES FOR IDENTIFICATION OF REGIONS.-For purposes 
of encouraging and facilitati~ the development of regional plannire for solid waste 
management, the Administrator, within one hundred and eighty days after the date of 
enactment of this section and after consultation with appropriate Federal, State, and 
local authorities, shall by regulation publish guidelines for the identification of those 
areas which have common solid waste management problems and are appropriate units 
for plaMing r~onal solid waste management services. Such guidelines shall consider-

"( I) the size and location of areas which should be included, 
_ "(2) the volume of solid waste which should be included, and 
"(3) the available means of coordinati~ regional planning with other 

related regional plaMing Rnd for coordination of such regional plaMing into the 
State plan. 
"(b) GUIDELINES FOR STATE PLANS.-Not later than eighteen months after the 

date of enactment of this section and after notice and hearing, the Administrator shall, 
after consultation with appropriate Federal, State, and local authorities, promulgate 
regulations containing guidelines to assist in the development and implementation of 
State solid waste management plans (hereinafter in this title referred to as 'State 
plans'). The guidelines shall contain methods for achieving the objectives specified in 
section 4001. SUch guidelines shall be reviewed from time to time, but not less 
frequently than every three years, and revised as may be appropriate. 

"(c) CONSIDERATIONS FOR STATE PLAN GUIDEUNES.-The guidelines 
promulgated under subsection (b) shall consider-

"( I) the vary~ regional, geologic, hydrologic, climatic, and other 
circumstances under which different solid waste praetices are required in-order to 
insure the reasonable protection of the quality of the ground and surface waters 
from leachate contamination, the reasonable protection of the quality of the 
surfaee waters from surface runotr contamination, and the reasonable protection 
of ambient air quality; 

"(2) characteristics and conditions of collection, storage, proeessire, and 
disposal operating meth~, techniques and practices, and location of facilities 
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where such operating methods, techniques, and practices are eonducted, taking 
into aeeount the na+•Jre of the material to be disposed; 

• "(3) methocl.o for c:losi~ or upgradi~ Ope'! dumps !or purposes of 
eliminati~ potential health hazards; 

"(4) population density, distribution, and projected growth; 
"(5) geographic:, geologie, eUmatie, and hydrologic eharac:teristies; 
11(8) the type and location of tramportation; 
"(1) the profile of industries; 
"(8) the constituents and generation rates of waste; 
"(9) the politic· economic, organizational, financial; and management 

problems affecting corr.~:ehensive solid waste management; 
"(1 0) types or resource reeovery facilities and resource conservation 

systems which are appropriate; and 
"(11) available new and additional markets !or recovered material and 

energy and energy resources recovered from solid waste as well as methods for 
eonservq such mater;~ and energy. 

"REQUIREMENTS FOR APPROVAL OF PLANS 

"See. 4003. (a) MINIMUM REQU1REMENTS.-In order to be approved under section 
4007, each State plan must comply with the following minimum requirements-

"(}) The plan shall identify (in aeeordanee with section 4006(b) (.~) the 
responsibilities of State, local, and regional authorities in the implementation of 
the State plan, (B) the distribution of Federal funds to the authorities responsible 
Cor development and implementation of the State plan, and (C) the means for 
coordinating regional planning and implementation under the State plan. 

"(2) The pl~! ~ shall, in accordance with section 4004 (b) and 400S{a), prohibit 
the establishmen ;( new open dumps within the State, and contain requirements 
that all solid waste (including solid waste originati~ in other States, but not 
including haz.ardous waste) shall be (A) utilized for resource reeovery or (B) 
disposed of in sanitary landfills (within the meaning of section 4004 (a)) or 
otherwise dispoHd or in an environmentally sound manner. 

"(3) The plan shall provide for the closing or upgrading of all existing open 
dumps with the State pursuant to the requirements of section 4005. 

"(4) The plan lhall provide for the establishment of such State regulatory 
powers as tMY be neessary to implement the plan. 

"(S) The pl&n lhl.1l provide that no State or loeal government within the 
State shall be prohibited under State or local law from negotiati~ and entering 
into lo~-term eont.racu !or the supply o! solid waste to resource recovery 
facilities, from tnteri~ into lang-term contracts for the operation of such 
facilities, or from MCwi~ long-term markets for material and enefiY recovered 
from such fac:illti• or for conserving materials or energy by reduc~ the volume 
of waste. 

"(6) The plan shall provide for such resource conservation or recovery and 
for the disposal of 10lid waste in sanitary landfills or any eombination of practices 
so as may be necessary to use or dispose or such waste in a manner that is 
environmentally sound. 
-(b) DlSCREnONARY PLAN PROVISIONS RELA'nNG TO RECYCLED OIL.-Any 

State p submitted under this Btitle may inelude, at the cption of the State, 
provisioc. to carry out each of the foUowi~: 

"(1) Eneouracement, to the maximum extent feasible and consistent with 
~ ·e proteetion of the public: health and the environment, of the use of reeyeled oil 
in all appropriate areas of State and local government. 

R-65 



"(2) Encouragement of persons contracting with the State to use recycled 
oil to the maximum extent feasible, consistent with protection of the public 
heal\h and the environment. 

· "(3) Informi~ the publie of the uses of reeyeled oil. _ 
"(4) Establishment and implementation of a program (ineludi~ any 

necessary Ueensi~ of· persons and includ~ the use, where appropriate, of 
manifests) to assW'e that used oil is collected, transported, treated, stored, 
re~d, and disposed of, in a manner whieh does not present a hazard to the public 
health or the environment. 

Any plan 5\bmitted under th~ title before the date of the enactment of the Used Oil 
Reeyeling Act of 1980 may be amended, at the option of the State, at any time after 
sueh date to include any provision referred to in this subwetion. 

"(e) ENERGY AND MATERIALS CONSERVATION AND RECOVERY FEASIBILITY 
PLANNING AND ASSISTANCE.-{1) A State which has a plan approved under this 
subtitle or which has submitted a plan for such approval shall be eligible for assistance 
under section 4008(a)(3} if the Administrator determines that under such plan the State 
will-

"( A) analyze and determine the economic and technical feasibilitv or 
facilities and programs to conserve resources which contribute to the w·aste 
stream or to recover energy and materials from municipal wa5te; 

"(B) analyze the legal, institutional, and eeonomie impediments to the 
development of systems and facilities for conservation of energy or materials 
which contribute to the waste stream or for the recovery of energy and materials 
from municipal waste and make recommendations to appropriate governmental 
authorities for overcoming such impediments; 

"(C) assist municipalities within the State in developing plans, programs, 
and projects to conserve resources or recover energy and materials from 
municipal waste; and 

"(D) coordinate the resource conservation and recovery planning under 
subparagraph (C). 
"(2) The analysis referred to in paragraph (1 )(A) shall include-

"(A) the evaluation of, and establishment of priorities among, market 
opportunities for industrial and commercial users of all types (including public 
utilities and industrial parks) to utilize energy and materials recovered from 
municipal waste; 

"(B) comparisons of the relative costs of energy recovered from municipa 1 
waste in relation to the costs of energy derived from fossil fuels and other 
sources; 

"(C) studies of the transportation and storage problems and other problems 
associated with the development of energy and materials recovery technology, 
inelud~ curbside source separation; 

"(D) the evaluation and establishment of priorities among ways or 
conservifli energy or materials which contribute to the waste stream; 

"(E) comparison of the relative total costs between conserving resources 
and disposi~ of or reeoveri~ such waste; and 

"(F) studies of impediments to resource conservation or reeovery, tncluding 
business practices, transportatioa requirements, or storage difficulties. 

Sueh studies and analyses shall also include studies of other JOW"ees of soUd waste from 
which energy and materials may be reeovered or minimized. 

"(d) SIZE OF WASTE-~ENERGY FACU..mES.-Notwithstandiqr any of the 
above requirements, it is the intention of this Act and the plaMing proeess developed 
pursuant to this Act that in determin~ the size of the waste-to-energy facility, 
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adequate provision shall be given to the present and reasonably anticipated future needs 
of the recycli~ and resource recovery interest within the area encompassed by the 
planni ~ pt"'Ce5S. 

"CRITERIA FOR SA NIT AR Y LANDFILLS; 
SANITARY LANDFILLS REQUIRED FOR ALL DISPOS.~L 

~. 4004. (a) CRITERIA FOR SA NIT AR Y LANDFn.LS.-Not later than one vear 
atter the date of enactment of this section, after eorBUltation with the States, and after 
notiee and publle heari~s, the Administrator shall promulgate regulations eontaining 
criteria for determining whieh faeilities shall be elassified as sanitary landfills and which 
shall be elassified as open dumps within the meaning of this Aet. At a minimum, such 
criteria shall provide that a facility may be elassified as a sanitary landfill and not an 
open dump only if there is no reasonable probabUity of adverse effeets on health or the 
environment from disposal of solid waste at sueh fa~iltty. Sueh recuiations may provide 
!or the classification of the types of sanitary landfills. 

"(b) DISPOSAL REQUIRED TO BE IN SANITARY LANDFILLS, ETC.-For purposes 
of eomplyi~ with seetion 4003(2) eaeh State plan shall prohibit the establishment of 
open dumps and contain a requirement that disposal of all solid waste within the State 
shall be in eomplianee with sueh seetion 4003(2). 

"(e) EFFEcnvE DATE.-The prohibition eontained in subseetion (b) shall take 
effeet on the date six months after the date o! promulgation of regulations under 
subseetion (a}. 

"UPGRADING OF OPEN DUMPS 

"Sec. 4005. (a) CLOSING OR UPGRADING OF EXISTING OPEN DUMPS.-Upon 
promulgation of c:riteria under section 1 008(aX3), any solid waste management practice 
or disposal of solid waste or hazardous waste whieh constitutes the open dUmping of solid 
waste or hazardous waste is prohibited, exeept in the ease of any praetice or disposal of 
solid waste under a timetable or sehedule for eomplianee established under this seetion. 
The prohibition eontained in the preeed~ sentence shall be en!oreeable under seetion 
7002 against persons engaged in the act of open dUmping. For purposes of eomplying 
with section 4003(2) and 4003(3), eaeh State plan shall contain a requirement that all 
existing disposal !aeilities or sites for solid waste in such State which are open dUmps 
listed in the inventory under subseetion (b) shall eomply with sueh measures as may be 
promulgated by the Administrator to eliminate health hazards and minimize potential 
health hazards. Eaeh sueh plan shall establish, !or any entity whieh demonstrates that it 
has eonsidered other public or private alternatives for solid waste management to eomply 
with the prohibition on open dumpi~ and is unable to utilize such alternatives to so 
comply, a timetable or sehe<Nle for eompUanee for sueh praetiee or disposal of solid 
waste whieh speei!ies a sehedule of remedial measures, lneluding an enforeeable 
.equenee of aetions or operations, leading to eompUanee with the prohibition on open 
dumpi~ of solid waste within a reasonable time (not to exeeed 5 years from the date o! 
publlea tion of the criteria under section 1 008(a)(3)). 

"(b) INVENTORY .-To assist the States in eomplyi~ with seetion 4003(3), not 
later than one year after promulption or recwations under aeetion 4004, the 
Administrator, with the cooperation of the Bureau of the Census lhiD publish an 
Inventory of au disposal faeilities or sites in the United States which are open dumps 
within the meaning of this Act. · 

"(c) CONTROL OF HAZARDOUS DISPOSAL.-
"C.lXA) Not later than 36 months after the date of enaetment of the 

Hazardous and Solid Waste Amendments of 1984, each State shall adopt and 
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implement a permit program or other system or prior approval and 
conditions to assure that each solid waste management facility within such 
State which may reeeive hazardous household waste or hazaraous waste due 
to the provision of seetion 300l(d) for small quantity generators (otherwise 
not subject to the requirement for a permit under seetion 3005) will comply 
with the applicable criteria promulgated 1mder section 4004(a) and section 
1 008(a)(3). 

"(B) Not later than 18 months after the promulgation of revised 
criteria 1mder subsection 4004{a) (as required by section 401 O(c)), each 
State shall adopt and implement a permit program or other system or prior 
approval and conditions, to assure that each solid waste management 
facility within such State which shall receive hazardous household waste or 
hazardous waste due to the provision of section 300l(d) for small quantity 
generators (otherwise not subject to the requirement for a permit under 
section 3005) will comply with the criteria revised under section 4004(a). 

"(C) The Administrator shall determine whether each State has 
developed an adequate program under this paragraph. The Administrator 
may make such a determination in conjunction with approval, disapproval 
or partial approval or a State plan under section 4007. 

"(2XA) In any State that the Administrator determines has not 
adopted an adequate program for such facilities under paragraph {1 (B) by 
the date provided in such paragraph, the Administrator may use the 
authorities available under sections 3007 and 3008 of this title to enforce 
the prohibition eontained in subsection (a) of this section with respect to 
such facilities. 

"(B) For purposes o! this paragraph, the term 'requirement of this 
subtitle' in section 3008 shall be deemed to include criteria promulgated by 
the Administrator under sections 1 008(a)(3) and 4004(a) of this title and the 
term 'hazardous wastes' in section 3007 shall be deemed to include solid 
waste at facilities that may handle hazardous household wastes or 
hazardous wastes from small quantity generators. 

"PROCEDURE FOR DEVELOPMENT AND IMPLEMENTATION OF STATE PLAN 

"See. 4006. (a) IDENTIFICATION OF REGIONS.-Within one hundred and eighty 
days a!ter publieation of guidelines under section 4002(a)(relati~ to identification of 
regions), the Governor of each State, after consultation with local elected officials, shall 
promulgate regulations based on such guidelines identifyi~ the boundaries of each ares 
within the State which, u a result of urban eoncentrations, geographic conditions, 
markets, and other factors, is appropriate for carryi~ out regional soUd waste 
management. Such regulations may be modified from time to time (identifying 
additional or different regions) pursuant to such guidelines. 

"(b) IDENTIFICATION OF STATE AND LOCAL AGENCIES AND RESPONstBIU-
nES.-

"(1) Within one hundred and eighty days atter the Governor Jlromulgates 
regulations under subsection (a), for purposes of facilitating the development and 
implementation of a State plan whieh will meet the minimum ~irements or 
teetion 4003, the State, together with appropriate eleeted offleials of reneral 
purpase 1mits of local government, shall jointly (A) Identify an aceney to develop 
the State plan and identify one or more agencies to implement such plan, and (B) 
identify which solid waste management aetivtties will, under such State plan, be 
plaMed for and carried out by the State and which such management activities 
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will, under such State plan, ~ planned for and carried out by a regional or local 
autt!ority or a combination of regional or local and State authorities_. If a multi
functional regional agency authorized by State law to conduct solid waste plaMing 
and management (the members of which are appointed by the Governor) is in 
existence on the date of enactment of this Act, the Governor shall identify such 
authority for purposes of earryi~ out within sueh region clause (A) of this para
graPh. Where feasible, designation of the agency for the atfeeted area designated 
under section 20J of the Federal Water Pollution Control Act (86 Stat. 839) shall 
be eonsidered. """A State agency identified under this paragraph shall ~ established 
or designated by the Governor of sueh State. Loeal or regional agencies identified 
under this PIJ'811'aph shall be composed of individuals at least a majority of whom 
are elected local officials. 

"(2) If planning and implementation agencies are not identified and desig
nated or established as required under paragraph (1} for any atreeted area, the 
governor shall, before the date two hundred and seventy days after promulgation 
of regulations under subsection (a), establish or designate a State qency to 
develop and implement the State plan for sueh area. · 
"(e) INTERSTATE REGIONS.-

"(1) In the ease of any region which, pursuant to the guidelines published by 
the Administrator under seetion 4002(a) (relating to identification or regions), 
would be located in two or more States, the Governors of the respective States, 
after eonsultation with loeal elected officials, shall consult, cooperate, and enter 
into agreements identifying the boundaries of sueh region pursuant to subsection 
(a). 

"(2) Within one hundred and eighty days after an interstate region is identi
fied by agreement under paragraph ( 1 ), appropriate elected officials or general 
purpose units of local government within such region shall jointly establish or 
designate an agency to develop a plan for such region. If no such qeney is estab
lished or designated within sueh period by sueh officials, the Governors of the 
respective States may, by agreement, establish or designate for such purpose a 
single representative organization including elected officials of l{eneral purpose 
tmits of loeal government within such region. 

"(3) Implementation of interstate regional solid waste management plans 
shall be conducted by units of loeal government, for any portion of a region within 
their jurisdiction, or by multijurisdietional agencies or authorities designated in 
accordance with State law, including those designated by qreement by such units 
of local government for sueh purpose. If no such unit, ageney, or authority is so 
designated, the respeetive Govemors shall designate or establish a single inter
state agency to implement sueh plan. 

"(4) For purposes of this subtitle, so mueh of an interstate regional plan as 
is carried out within a particular State shall be deemed part of the State plan for 
sueh State. 

"APPROVAL OF STATE PLAN; FEDERAL ASSISTANCE 

"See. 4007. (a) PLAN APPROVAL.-The Administrator shall, within six months 
after a State plan has been stbmltted for approval, ipprove or disapprove the plan. The 
Administrator shall approve a plan if he determines that-

"(1) lt meets the requirements of parqraphJ (1), (2), (3), and (5) of section 
4003; and 

"(2) lt eontains provision for revision of such plan, after notice and public 
hearing, whenever the Administrator, by regulation determines-
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"(A) that revised regulations respecti~ minimum requirements have 
- been promulgated W'lder paragraphs (1), (2}, (3), and (5) of section 4003 with 

which the State plan is not in compliance; 
"(B) that information has beeome available which demonstrates the 

Inadequacy of the plan to effectuate the purposes of this subtitle; or 
"(C) that sueh revision is otherwise necessary. 

The Admiriistrator shall review approved plans from time to time and if he determines 
that revision or corrections are necessary to bri~ sueh plan into compliance with the 
minimum requirements promulgated under seetion 4003 (ineluding new or revised 
requirements), he shall, after notice and opportunity for public heari~, withdraw his 
approval of such plan. Such withdrawal of approval shall cease to be effective upon the 
Administrator's determination that such complies with sueh minimum requirements. 

"(b) EIJGIBILITY OF STATES FOR FEDERAL FINANCIAL ASSISTANCE.-
"(!) The Administrator shall approve a State application for financial 

assistance under this subtitle, and make grants to such State, if such State and 
local and regional authorities within such State tw.ve complied with the 
requirements of section 4006 within the period required under such section and if 
such State has a State plan which has been approved by the Administrator under 
this subtitle. " 

"(2) The Administrator shall approve a State application for financial 
assistance under this subtitle, and make grants to such State, for fiscal years 1978 
and 1979 if the Administrator determines that the State plan continues to be 
eligible for approval under subsection (a) and is being implemented by the State. 

"(3) Upon withdrawal of approval of a State plan under subsection (a), the 
Administrator shall withhold Federal financial and technical assistance under this 
subtitle (other than such technical assistance as may be necessary to assist in 
obtaini~ the reinstatement of approval) until such time as such approval is 
reinstated. 
"(e) EXlSTING AcnvrriES.-Nothi~ in this subtitle shall be construed to prevent 

or a!feet any activities respe-cting solid waste plaMing or management which are carried 
out by the State, reor•onal. or loc:al authorities unless such activities are inconsistent with 
a State plan approv~ by the Administrator under this subtitle. 

"FEDERAL ASSISTANCE 

"See. 4008. (a) ACTHORIZATION OF FEDERAL FINANCIAL ASSISTANCE.-
"()) There an authorized to be appropriated $30,000,000 for the fiseal year 

1978, uo.ooa.ooo for !iseal year 1979, $20,ooo,ooo for fiscal year 1980, 
$15,000,000 fot fiseal year 1981, $20,000,000 for fiscal year 1982, and $10,000,000 
for each of U\e fiseal years 1985 through 1988 for purposes of fin~ial assistance 
to States and loeal. recional, and interstate authorities for the development and 
implementation of plans approved by the Administrator under this subtitle (other 
than the provisions of such plans referred to in section 4003(b), relati~ to 
feasibility planni~ for municipal waste energy and materials conservation and 
recovery}. -

"(2XA) The Administrator is authorized to provide financial 
assistance to States, counties, municipalities, and intermunicipal acencies 
and State and local publle tolid waste management authorities for 
implementation of programs to provide solid wute management, resource 
reeovery, and resource conservation services and hazardoUs waste 
management. Such assistance shall include ASSistance !or facility plaMing 
and feasibility studies; expert consultation; surveys and analyses of market 
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needs; marketing of recovered resources; technology assessments; legal 
. expenses; construction feasibility studies; source separation projects; and 

fiscal or economic investigations or studies; but such assistance shall not 
.include any other element of eonstMJction, or any acquisition of land or 
lDterest in land, or any subsidy for the price of recovered resources . 
Apncies assisti!d under this subsection shall eonsider existing solid waste 

. management and hazardous waste management services and facilities as 
well as facilities proposed for construction • 

"(B) ~ applicant for financial assistance under this paragraph must 
agree to eomply with respect to the project or program assisted with the 
applicable requirements of section 4005 and Subtitle C of this Act and 
apply applicable solid waste management practices, methods, and levels of 
control consistent with any guidelines published pursuant to seetion 1008 of 
this Act. Assistance under this paragraph shall be available only for 
programs certified by the State to be consistent with any applicable State 
or areawide solid waste management plan or program. Applicants for 
technical and financial assistance under this section shall not preclude or 
foreclOISe consideration of programs for the recovery of recyclable 
materials through source separation or other resource recovery techniques . 

"(C) There are authorized to be appropriated $15,000,000 for each of 
the fiscal yean 1978 and 1979 for the pw-poses of this section. There are 
authorized to be appropriated $10,000,000 for fiscal year 1980, $10,000,000 
for fiscal year 1981, $10,000,000 for fiscal year 1982, and $10,000,000 !or 
each of the fiscal years 1985 through 1988 for purposes of this paragraph. 

"{D) There are authorized-
"(i) to be made available $15,000,000 out of funds 

appropriated for fiscal year 1985, and 
"(ii) to be appropriated for eaeh of the fiscal years 1986 

through 1988, $20,000,000 
for grants to States {and where appropriate to regional, loeal, and 
interstate agencies) to implement programs requiring compliance by solid 
waste management facilities with the criteria promulgated under section 
4004(a) and section 1 008(a){3) and with the provisions of section 4005. To 
the extent practicable such programs shall require such compliance not 
later than 36 months s.:ter the date of the enactment of the Hazardous and 
Solid Waste Amendments of 1984. 

"(3){A) There is authorized to be appropriated for the fiscal year 
begiMi~ October 1, 1981, and for each fiseal year thereafter ~ ·.re 
October 1, 1986, $4,000,000 for purposes of making (rants to States to 
carry out section 4003{b). No amount may be appropriated for such 
purposes for the fiscal year begiMing on October 1, 1986, or for any fiscal 
year thereafter • 

"(B) Assistance provided by the Administrator under this paragraph 
shall be used only for the purposes specified in aeetion 4003(b}. Such 
assistance may not be used for purposes of land acquisition, final facility 
design, equipment purchase, construction, startup or operation activities. 

"(C) Where appropriate, any State receiving assistance under this 
paragraph may make all or any part of IUCh assistance avanable to 
mmieipe.Uties within the State to earry out the activiti• specified in 
..ction 4003(b)(l)(A) and (B). 

"(b) STATE ALLOTMENT.-The sums appropriated in any tlseal year under 
subsection (a)(l) shall be allotted by the Administrator among all States, ln the ratio that 
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the population in each State bears to the population in all of the States, except that no 
State shall receive less than one-half of 1 per centum o! the sums so allotted in any 
fiscal year: No State shall reeeive any grant under this section during any. fiscal year 
when its expenditures of non-Federal funds for other than nonrecurrent expenditures for 
10lld waste management control programs will be less than its expenditures were for such 
prorrams duri~ fiscal year 1975, except that sucl'l funds may be reduced by an amount 
equal to their proportionate share of any general reduction of State spending ordered bv 
the Governor or legislature of such State. No State shall receive any grant !or solid 
waste management programs tmless the Administrator is satisfied that such grant will be 
so used as to supplement and, to the extent practicable, increase the level of State, 
local, regional, or other non-Federal funds that would in the absence of such grant be 
made available for the maintenance of such programs. 

"(c) DISTRIBUTION OF FEDERAL FINANCIAL ASSISTANCE WITHIN THE 
STATE.-The Federal assistance allotted to the States under subsection (b) shall be 
alloeated by the State receiving such funds to State, loeal, regional, and interstate 
authorities earry~ out planni~ and implementation of the State plan. Such allocation 
shall be based upon the responsibilities of the respective parties as determined pursuant 
to section 4006(b). 

"(d) TECHNICAL ASSISTANCE.-
"(1) The Administrator may provide technical assistance to State and local 

governments for purposes of developing and implementing State plans. Technical 
assistance respecting resource recovery and conservation may be provided through 
resource recovery and conservation panels, established in the Environmental 
Protection Agency under subtitle B, to assist the State and local governments with 
respect to particular resource recovery and conservation projects under 
consideration and to evaluate their effect on the State plan. 

"(2) In carrying out this subsection, the Administrator may, upon request, 
provide technical assistance to States to assist in the removal or modification of 
legal, institutional, economic, and other impediments to the recycling of used 
oil. Such impediments may include laws, regulations, and policies, including State 
procurement policies, which are not favorable to the recycling of used oil. 

"(3) In earryi~ out this subsection, the Administrator is authorized to pro
vide technical assistance to States, municipalities, recional authorities, and inter
mW'licipal agencies upon request, to assist in the removal or modification of legal. 
institutional, and economic impediments which have the effect of impeding the 
development of systems and facilities to recover energy and materials from 
municipal waste or to conserve energy or materials which contribute to the waste 
stream. Such impediments may include-

"(A) laws, regulations, and policies, including State and loeal 
procurement policies, which are not favorable to resource conservation anc 
recovery policies, systems, and facilities. 

"(B) impediments to the financi~ or facilities to conserve or 
recover energy and materials from municipal waste through the exercise of 
State and local authority to issue revenue bonds and the use of State and 
local credit assistance; and 

"(C) impediments . to institutional arr~ements necessary to 
undertake projects for the conservation or recovery of energy and 
materials from municipal waste, includ~ the creation of special districts, 
authorities, or corporations where necessary having the power to secure the 
s~ply of waste of a project, to conserve resources, to implement the 
project, and to undertake related activities. 
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"(e) SPECIAL COMMUNITIES.-
- "(J) nae Administrator, in eooperation with State and local officials, shall 

ideittify local governments within the United States 
(A) havi~ a solid waste disposal facility 

(i) which is owned by the unit of local government, 
(ii) tor which an order:has bHn issued by the State to cease 

receiving solid waste for treatment, storage, or disposal, and 
(iii) which is slbject to a State-approved end-use recreation 

plan; 
"(B) which are located over an aquifer which is the souree of 

drinking water for any person or public water system and which has serious 
environmental problems resulti~ from • .. disposal of such solid waste 
inclooi~ possible methane migration; ' 
"(2) : nere is authorized to be appropriated to the Administrator $2,500,000 

for the fiscal year 1980, $1,500,000 for each of the fiscal years 1981 and 1982, and 
· $500,000 for each of the fiscal years 1985 through 1988 to make grants to be used 

for the containment and stabilization of 10lid waste located at the disposal sites 
referred to in paragraph (1). Not more than one community in any State shall be 
eligible for grants under this paragraph and not more than one project in any State 
shall be eligible for sueh grants. No unit of local government shall be eligible for 
grants under this paragraph with respect to any site which exceeds 65 acres in 
size. 
"(!) ASSISTANCE TO STATES FOR DISCRETIONARY PROGRAM FOR 

RECYCLED OIL.-
"(1) nae Administrator may make grants to States, which have a State plan 

approved under section 4007, or which have submitted a State plan for approval 
under such section, i! such plan includes the diseretionary provisions described in 
seetion 4003(b). Grants under this subsection shall be for purposes of assisting the 
State in carry~ out such discretionary provisions. No ll"ant under this subsection 
may be used !or construction or for the acquisition of land or equipment. 

"(2) Grants under this s\.i>section shall be allotted among the States in the 
same manner as provided in the first sentence of subsection (b). 

"(3) No grant may be made under this ~section unless an application 
therefor is submitted to, and approved by, the Administrator. The application 
shall be in such form, be submitted in such m&Mer, and contain such information 
as the Administrator may require. 

"(4) For purposes of maki~ grants under this subsection, there are author
ized to be appropriated $5,000,000 for fiscal year 1982, $5,000,000 for fiscal year 
1983, and SS,OOO,OOO for each of the fiscal years 1985 through 1988. 
"(g) ASSISTANCE TO MUNlCIPALmES FOR ENERGY AND MATERIALS 

CONSERVAnON AND RECOVERY PLANNING AcnVmES.-
"(1) The Administrator is authorized to make grants to municipalities, 

re(ional authoritl•, and lnterm\.llicipal ageneies to carry out activities describe<j 
In subperagrapts (A) and (B) of seetion -4003(b)(l). Such crants may be made only 
pumant to an ~pUeation submitted to the Administrator by the municipality 
which application has been approved by the State and determined by the State to 
be consistent with any State plan approved or submitted under this subtitle or any 
other appropriate planning carried out by the State. 

11(2) There Is authorized to be appropriated for the flseal year beeinnirc 
Oetober 1, 1981, and for Mch !Ileal year thereafter before October 1, 1911, 
$8,000,000 for purposes of m~ grants to mW~icipalltl• under this subsection. 
No amount may be appropriated for such purposes for the fiscal year begiMing on 
October 1, 1986, or for any fiscal year thereafter. 
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"(3) Assistance provide<! by the Administrator under this subsection shall be 
URd only for the purposes speeified in paragraph (1 ). Such assistance may not be 
used for purposes of land acquisition, final facility design, equipmenl purchase 
eonstruction, startup or operation activities. ' 

"RURAL COMMUNmES ASSISTANCE 

"See. 4009. (a) IN GENERAL.-Thed-~dministrator shall make grants to States to 
provide assistance to municipalities with a population of five thousand or less, or 
counties with a population of ten thousand or less or less than twenty persons per square 
mile and not within a metropolitan area, for solid waste management facilities (including 
equipment) necessary to meet the requirements of !ection 4005 of this Act or 
restrictions on open burning or other requirements arising under the Clean Air Act or the 
Federal Water Pollution Control Act. Such assistance shall only be available-

"(I) to any municipality or county which could not feasibly be included in a 
solid waste management system or facility servi~ an urbanized, multi: 
jurisdictional area beeause of its distance from such systems; 

"(2) where existi~ or planned solid waste management services or facilities 
are unavailable or insufficient to comply with the requirements of section 4005 of 
this Act; and 

"(3) for systems which are certified by the State to be consistent with any 
plans or programs established under any State or areawide planning process. 
"(b) ALLOTMENT.-The Administrator shall allot the sums appropriated to carry 

out this section in any fiscal year among the States in accordance with regulations 
promu..lpted by him on the basis of the average of the ratio which the population of rural 
areas of each State bears to the total population of rural areas of all the States the ratio 
which the population of counties in each State having less than twenty persons per square 
mile bears to the total population of such counties in all the States, and the ratio which 
the population of sueh low-density counties in each State havi~ 33 per centum or more 
of all families with incomes not in excess of 125 per centum of the poverty level bears to 
the total population of such counties in all of the States. 

"(c) UMIT.-The amount of any grant under this section shall not exceed 75 per 
centum of the costs of the project. No assistance under this section shall be available 
for the acquisition of land or interests in land. 

"(d) APPROPRIA nONS.-There are authorized to be appropriated $25,000,000 for 
each of the fiscal years 1978 and 1979 to carry out this section. There are authorized to 
be appropriated $10,000,000 for the fiscal year 1980 and $15,000,000 for each of the 
fiscal years 1981 and 1982 to carry out this section. 

"ADEQUACY OF CERTAIN GUIDELINES AND CRITERIA 

"See. 4010. (a) STUDY .-The Administrator shall conduct a study of the extent to 
which the guidelines and criteria under this Aet (other than guidelines and criteria for 
facilities to which subtitle C applies) which are applicable to solid waste management 
and disposal facilities, ineludire, but not limited to landfills and sW'face impoundments, 
are adequate to protect human and ·health and the environment !rom ground water 
contamination. SUch study shall include a detaDed assessment of the delree to which the 
criteria under seetion 1008(a) and the criteria under section 4004 regardi~ monitoring, 
prevention of contamination, and remedial action are adquate to protect ground water 
and shall also include recommendation with respect to any additional enforeement 
authorities which the Administrator, in consultation with the Attorney General. deems 
neees.sary r or sueh purposes. 
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"(b) REPORT.-Not later than 36 months after the date of enactment of the 
Hazardous and Solid Waste Amendments of 1984, the Administrator shall submit a report 
to the Co~ess set :i~ forth the results o! the study required under this section, 
tc~ether with any recommendations made by the Administrator on the bUis of such 
study. 

"(c) R£VlS10NS OF GUIDELINES AND C'RITERIA.-Not later than Mareh 31, 
1988, the".Administrator shall promulgate revisions of the criteria promulgated under 
paragraph (1) of section 4004(a) and W\der ~ection 1 008(a)(3) for facilities that may 
receive hazardous household wastes or hazardous wastes from small quantity generators 
Wtder section 300: \. The eriteria shall be those necessary to proteet human health and 
the environment a; .• may taJce into aceount the practicable capability of such facilities. 
At a minimum such revisions for facntties potentiallyr eeei~ sueh wutes should 
require ground water monitoring as necessary to detect contamination, establish criteria 
for the acceptable location of new or existing facilities, and provide !or eorrection 
action as appropriate". 

.- ...L... 
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-!OBlll'LE !-DO liES OF THE SECRETARY OF COMMERCE 
IN RFSOUKCE AND RECOVERY 

"FUNCTIONS 

"Sec~ 5001. The Secretary of Commerce shall encourage greater commer-
cialization of proven resource reeovery technology by providing

"(1) aeeurate specifications for reeovered materials; 
"(2) stimulation of development of markets for recovered materials; 
"(3) promotion of proven technology; and 
"(4) a forum for the exchange of technical and economic data relating to 

resource reeovery facilities. 

"DEVELOPMENT OF SPECIFICATIONS FOR SECONDARY MATERIALS 

"See. 5002. The Secretary of Commerce, acting through the National Bureau of 
Standards, and in conjunction with national standards-setti~ organizations in resour~e 
recovery, shall, after public heari~s, and not later than two years after September 1, 
1979, publish guidelines for the development of specifications for the classification of 
materials recovered from waste which were destined for disposal. The specifications 
shall pertain to the physical and chemical properties and characteristics of such 
materials with regard to their use in replacing virgin materials in various industrial, 
commercial, and governmental uses. In establishing such guidelines the Secretary shall 
also, to the extent feasible, provide such information as may be necessary to assist 
Federal agencies with procurement of items containing recovered materials. The 
Secretary shall continue to cooperate with national standards-setting organizations, as 
may be necessary, to encourage the publication, promulgation and updating of standards 
for recovered materials and for the use of recovered materials in various industrial, 
commercial, and governmental uses. 

"DEVELOPMENT OF MARl{ETS FOR RECOVERED MATERIALS 

"See. 5003. The Secretary of Commerce shall within two years after September 1, 
1979 take such actions as may be necessary to-

"(1) identify the geographical location of existing or potential markets for 
recovered materials; 

"(2) identify the economic and technical barriers to the use of recovered 
materials; and 

"(3) encourage the development of new uses for recovered materials. 

"TECHNOLOGY PROMOTION 

"Sec. 5004. The Secretary of Commerce is authorized to evaluate the commercial 
feasibility of resource recovery facilities and to publish the results of such e\'aluation, 
and to develop a data base for purposes of assisting persons in choosing sueh a system. 
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"NONDISCRIMINATION REQUIREMENT 

"See. 5005. In establish~ any polic:ies whic:h may a!!ec:t the development of new 
markets !or recovered materials and in making any determination c:oneeming whether or 
not to impose monitoring or other c:ontrols on any marketing or transfer of l"eCCvered 
materials, ·the Seeretary of Commerc:e may c:onsider wt-~••.,er to establish the same or 
limilar pollc:ies or impose the same or similar mo· or other c:ontrols on virgin 
materials. 

"AUTHORIZATION OF APPROPRIATIONS 

"Sec:. 500~ There are authorized to be ~· ·~priated to the Sec:retary o! 
Commeree $5,00. ,000 for each of fiscal years 1980, 19ol, and 1982 and $1 ,50Q,OOO !or 
each o! the fiscal years 1985 through 1988 to C:IJ't'Y ·t the purposes o! this subtitle. 
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"APPUCATION OF FEDERAL, STATE, AND LOCAL LAW 
TO FEDERAL F ACILmES 

~ 6001. Each department, agency, and instrumentality of the executive, 
legislative, and judicial branches of the Federal Government (1) having jurisdiction over 
any solid waste management facility or disposal site, or (2) engaged in any activity 
resulting, or which may result, in the disposal or management of solid waste or hazardous 
waste shall be subject to and comply with, all Federal, State, interstate, and local 
requirements, both substantive and procedural (including any requirement for permits or 
reporting or any provisions for injunctive relief and such sanctions as may be imposed by 
a eourt to enforce such reUeO, respecting eontrol and abatement of solid waste or 
hazardous waste disposal in the same manner, and to the same extent, as any person is 
subject to such requirements, including the payment of reasonable service charges. 
Neither the United States, nor any agent, employee, or officer thereof, shall be immune 
or exempt from any process or sanction of any State or Federal Court with respect to the 
enforcement of any such injunctive relief. The President may exempt any solid waste 
management facility of any department, agency, or instrumentality in the exe<:utive 
branch from compliance with such a requirement if he determines it to be in the 
paramount interest of the United States to do so. No such exemption shall be granted 
due to lack of appropriation unless the President shall have specifically requested such 
appropriation as a part of the budgetary process and the Congress shall have failec to 
make available such requested appropriation. Any exemption shall be for a period not in 
excess o! one year, but additional exemptions may be granted for periods not to exceed 
one year upon the President's making a new determination. The President shall report 
each January to the Congress all exemptions from the requirements of this section 
granted during the preceding calendar year, together with his reason for granting each 
such exemption. 

"FEDERAL PROCCRE~ENT 

"Sec. 6002. (a) APPUC A TION OF SECTION .-Except as provided in subsection 
(b), a procuring agency shall comply with the requirements set forth in this section and 
any regulations issued under this section, with respect to any purchase or acquisition of a 
procurement item where the purchase price of the item exceeds Sl 0,000 or where the 
quantity of such items or of functionally equivalent items purehased or acquired in the 
course of the preceding fiscal year was $10,000 or more. 

"(b) PROCUREMENT SUBJECT TO OTHER LAW.-Any procurement, by any 
procuring agency, which is subject to regulations or the Administrator under section 6004 
(as promulgated before the date of enactment of this section under comparable 
provisions or prior law) shall not be subject to the requirements or this section to the 
extent that such requirements are inconsistent with such regulations. 

"(e) REQUIREMENTS.-
"(1) After the date specified in applic:able guidelines prepared pursuant to 

subsection (e) o! this section, each procuring agency whic:h proeures any items 
designated in such guidelines shall procure such items c:omposed of the highest 
percentage of recovered materials practicable (and in the ease of paper, the 
highest percentage of the post-eonsumer recovered materials referred to in 
subsection (h)(l) practicable), consi!:tent with maintaining a satisfactory level of 
competition, consideri~ such guidelines. The decision not to procure such items 
shall be based on a determination that such procurement items-
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"(A) are not reasonably available within a reasonable period of time; 
"(B) fan to meet the performance standards set forth in the 

- applicable specifications or fail to meet the reasonable performance 
standards o! the procuri~ agencies; or 

"(C) are only avafiable at an unreasonable price. Any determination 
Wider s\bparagraph {B) shall be made on the basis of the guidelines of the 
Bureau of Standards in any case in which such material is covered by such 
CUidellnes. 
"(2) Agencies that generate heat,· meehanic:al, or eleetric:al energy !rom 

fossil fuel in systems that have the teehnical capacity of usi~ energy or fuels 
derived from solid waste as a primary or supplementary fuel shall use sueh capa
bWty to the maximum extent practicable. 

"(3) After the date specified in any applicable guidelines prepared punuant 
to subsection {e) of this section, contracti~ officers shall require that vendors: 

"(A) certify that the percentage of reeovered materials to be UJed in 
the performance of the contract wru be at least the amount required by 
applicable speei!ications or other contractual requirements and 

"(B) estimate the pereentage of the total material utilized !or the 
performance of the contract which is reeovered materials. 

"(d) SPECIFICAnONS.-All Federal agencies that have the responsibility !or 
drafting or reviewing specifications for procurement items procured by Federal agencies 
shall-

"(1) as expeditiously as possible but in any event no later than 18 months 
after the date of enactment of the Hazardous and Solid Waste Amendments o! 
1984, eliminate from such specifications-

"(A) any exclusion of recovered materials and 
"{B) any requirement that items be manufactured !rom virgin 

materials; and 
"(2) within one year after the date of publication of applicable guidelines 

under subsection (e), or as otherwise specified in such guidelines, assure that such 
specifications require the use of reeovered materials to the maximum extent 
possible without jeopardizi~ the intended end use of the item. 
"(e) GUIDELINES.-The Administrator, after consultation with the Administrator 

of General Services, the Secretary of Commeree (acting through the Bureau of 
Standards), and the Public Printer, shall prepare, and from time to time revise, guidelines 
for the use of procuring age~ies in eomplying with the requirements of this section. 
Such guidelines shall-

"(1) designate those Items which are or can be produeed with recovered 
materials and whose procurement by procuring qeneies wru carry out the 
objectives of this seetlon, and in the case of paper, provide for maximizing the use 
of post eorsumer reeovered materials referred to in subsection (h)( I) and · 

'U) set forth reeommended practiees with respeet to the procurement of 
reeovered materials and Items eontaining such materials and with respeet to 
certification by vendors of the pereentage of recovered materials used, 

and lhall provide information u to the avafiabWty, relative price, and performance of 
aueh materials and items and where appropriate shall recommend the level of recovered 
material to be contained in the procured product. 1be Administrator shall prepare final 
pideUnes for paper within 180 days after the enaetment of the Hazardous and SoUd 
Waste Amendments of 1984, and for three additional produet catecori• Oncludinc tires) 
by October 1, 1185. In makq the designation amder parqraph (1), the Administrator 
shall eorBider, but Is not Umited ln his eonsideratiom, to-

"(A) the avaQabWty of sueh Items; 
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"(B) the impact of the procurement of such items by procuring agen
- cies on the volume of solid waste which must be treated, stored or disposed 
~ . 

"(C) the economic and teehnological feasibility of produci~ and 
Uli~ other Items; and . 

"(D) other uses for such recovered materials. 
"(0 .'PROCUREMENT OF SERVICES.-A procuring agency shall, to the maximum 

extent practicable, manage or arrange for the procurement of solid waste management 
services in a manner which maximizes energy and resouree recovery. 

"(g) EXECU11VE OFFlCE.-The O!!iee of Procurement Polley in the Exeeutive 
Of!lee of the President, in cooperation with the Administrator, shall implement the 
requirements of this section. lt shall be the responsibility of the Offiee of Procurement 
Polley to coordinate this policy with other policies !or Federal procurement, in such a 
way as to maximize the use of recovered resources, and to annually report to the 
Congress on actions taken by Federal agencies and the progress made in the 
implementation of such policy, and to, f!Yery 2 years begiMi~ in 1984, report to the 
Congress on actiorB taken by Federal 'agencies and the progress made in the 
implemention of this section, including agency compliance with subsection (d). 

"(h) DEFINmON .-As used in this section, in the case or paper products, the term 
'recovered materials' includes-

"(1) postcorsumer materials such as-
"( A) paper, paperboard, and fibrous wastes from retail stores, office 

bufidi~, homes, and so forth, after they have passed through their end
usage as a t!Onsumer item, ineludi~: used corrugated boxes, old 
newspapers; old magazines; mixed waste paper, tabulating cards; and used 
cordage; and 

"(B) all paper, paperboard, and fibrous wastes that enter and are 
collected from municipal solid waste, and 
"(2) manufaetW'i~, forest residues, and other wastes such as-

"(A) dry paper and paperboard waste generated after completion of 
the papermaking process (that is, those manufacturing operations up to and 
including the cutting and trimming of the paper machine reel into smaller 
rolls or rough sheets) ineludi~: envelope cuttings, bindery trimmi~s, and 
other paper and paperboard waste, resulting from printing, eutting, 
formi~, and other t!Onverting operations; bag, box, and carton 
manufacturi~ wastes; and butt rolls, mill wrappers, and rejected unused 
stock; and 

"(B) finished paper and paperboard from obsolete inventories of 
paper and paperboard manufacturers, merehants, wholesalers, dealers, 
printers, converters, or others; 

"(C) fibrous byproducts of harvesti~, manufactW'i~, extractive, or 
wood--eutting proeesses, nax, straw, linters, bagasse, slash, and other forest 
residues; 

"(D) wastes generated by the conversion of goods made from fibrous 
material (that is, waste rope from cordage manufacture, textne mW waste, 
and cuttings); and 

"(E) fibers recovered from waste water which otherwise would enter 
the waste stream. 

"{1) PROCUREMENT PROGRAM.-
(1) Within 1 year after the date of publication of applicable guidelines 

under subseetion (e), each proeuring agency shall develop an affirmative 
procurement program whieh will assure that items composed of recovered 
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materials will be purchased to the maximum extent praetieable and whieh is 
eo~istent with applicable provisions or Federal procurement law. 

· "(2) Eaeh affirmative proeW'ement program required under this subsection 
shall, at a minimum, contain- · 

"(A) a recovered materials preference program; 
"(B) an 11eney promotion program to promote the preference 

program adopted under subparagreoh (A); 
"(C) a program for requiri~ estimates of the total percentage of 

recovered material~.otilized in-the performance of-a contraet~eerti!ieation 
of minimum recovered material eontent actually utilized, where 
appro· ·?iate; and reasonable verification procedures for estimates and 
eert~ . 2tions; and 

"(D) t &nual review and monitori~ of the effectiveness of an 
agency's affirmative proeW'ement program. 
In the ease of paper, the recovered materials preference program required 
under subparagraph (A) shall provide for the maximum use of the post 
consumer recovered materials referred to in subseetion (hXl). 
"(3) In developing the preference progn.m, the followi~ options shall be 

considered for adoption: 
"(A) Cas~y-case Polley Development: SUbjeet to the limitations of 

subsection (c)(l)(A) througtl (C), a policy of awarding eontraets to the 
vendor offerq an item composed of the highest percentage of recovered 
materials praetieable (and in the ease or paper, the highest percentage of 
the post eon.:- .. mer reeovered materials referred to in subsection (hX 1 )). 
Subject to Sti ~... limitations, agencies may make an award to a vendor 
o!!eri~ item~ th less than the maximum recovered materials content. 

"(B) Mir mum Content Standards: Minimum recovered materials 
eontent specifications whieh are set in sueh a way as to assure that the 
recovered materials content (and in the ease of paper, the content of post 
consumer materials referred to in subsection (hXl)) required is the 
maximum available without jeopardizing the intended end use of the item, 
or violati~ the limitations· of subsection (cXlXA) through (C). 

Procuring agencies shall adopt one of the options set forth in subparagraphs (A) 
and (B) or a substantially equivalent alternative, for inclusion in the affirmative 
proeurement procram. 

"COOPERATION WrrH THE ENVIRONMENTAL PROTEC'nON AGENCY 

"See. 8003. (a) GENERAL RULE.-All Federal qeneies shall assist the 
Administrator in earryq cut his functions under this Act and shall promptly make 
available all requested Information eoneemi~ put c:r present Agency waste 
management praetiees and past or present Ageney owned, teased, or operated solid or 
hazardous waste faeilities. This information shall be provided in such format as may be 
determined by the Administrator. 

"(b) lNFORMAnON RELATING TO ENERGY AND MATERIALS CONSERVATION 
AND RECOVERY .-The Administrator shall collect, maintain, and disseminate 
Information conee~ the market potential of enerc and materials recovered from 
10Ud wute, lneludi~ materials obtained through source separation, and Information 
conee~ the av~s potential of conserv~ resources contribut!~ to the wute 
stream. The Administrator shall identify the regions in which the increased substitution 
of sueh enerc for energy derived from fossil fuels and other sources is ma.t Ukely to be 
feasible, and provide information on the technical and economic aspeets of developing 
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integrated resouree conservation or reeovery systems which provide for the recovery of 
source-separated materials to be recycled or the conservation of resources. The 
Administrator shall utilize the authorities of subsection (a) in carrying out this 
subseetion. 

"APPLICABILITY OF SOLID WASTE DISPOSAL GUIDELINES 
TO EXECUTIVE AGENCIES 

"See. 6004. (a) COMPLIANCE.-
"(!) 1!-

"(A) an Executive agency (as defined in section 1 OS of title 5, United 
States Code) or any unit of the legislative branch of the Federal 
Government has jurisdiction over any real property or facility the operation 
or administration of which involves such agency in solid waste management 
activities, or 

"(B) such an agency enters into a contract with any person for the 
operation by such person of any Federal property or facility, and the per
formance or such contract involves such person in solid waste management 
activities, 

then such an agency shall insure compliance with the guidelines recommended 
under section 1008 and the purposes of this Act in the operation or administration 
of sueh property or facility, or the performance of such contract, as the case may 
be. 

"(2) Each Executive agency or any unit of the legislative branch of the 
Federal Government which conducts any activity-

"(A) which generates solid waste, and 
"{B) which, if conducted by a person other than such agency, woulc 

require a permit or license from such agency in order to dispose of such 
solid waste, 

shall insure compliance with such guidelines and the purposes of this Act in con
ducting such activity. 

"(3) Each Executive agency which permits the use of Federal property for 
purposes of disposal of solid waste shall insure compliance with such guidelines 
and the purposes of this Act in the disposal of such waste. 

"(4) The President or the Committee on House Administration or the House 
of Representatives and the Committee on Rules and Administration of the Senate 
with regard to any unit of the legislative branch of the Federal Government shall 
prescribe regulations to carry out this subsection. 
"(b) LICENSES AND PERMITS.-Each Executive agency which issues any license 

or permit !or disposal of solid waste shall, prior to the issuance of such license or permit, 
consult with the Administrator to insure compliance with guidelines recommended under 
section 1008 and the purposes or this Act. 
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,· 

"EMPLOYEE PROTECnON 

"See. '7001. {a) GENERAL.-No person shall· !ire, or in any other way diseriminate 
apimt, Ot· cause to be !ired or discriminated against, any employee or any authorized 
representative of. employees by reason of the fact that suc:h employee or representative 
has fOed, instituted, or caused to be filed or instituted any proceeding under this Act or 
under any applicable implementation plan, or has testified or is about to testify in any 
proceeding resulti~ !rom the administration or enforcement o! the provisions of this Act 
or of any applicable implementation plan. 

tl(b) REMEOY.-Any employee or a representative of employees who believes that 
he has been fired or otherwise discriminated against by any person in violation of 
~seetion (a) of this seetion may, within thirty days after sueh alleged violation oec:urs, 
apply to the Secretary of Labor for a review of such firing or alleged discrimination. A 
copy of the application shall be sent to such person who shall be the respondent. Upon 
receipt of such application, the Secretary of Labor shall cause such investigation to be 
made as he deems appropriate. Such investigation shall provide. an opportunity for a 
public: heari~ at the request of any party to such review to enable the parties to present 
information relati~ to such alleged violation. The parties shall be given written notice 
of the time and plaee of the hearing at least five days prior to the hearing. Any such 
hearing shall be of reeord and shall be subject to section 554 of title 5 of the United 
States Code. Upon receiving the report of such investigation, the Secretary of Labor 
shall make find~s of fact. 1! he finds that sueh violation did occur, he shall issue a 
decision, incorporating an order therein and his Cindi~s, requiring the party committing 
sueh violation to take sueh affirmative action to abate the violation as the Secretary of 
Labor deems appropriate, includi~, but not limited to, the rehiring or reinstatement of 
the employee or representative of employees to his former position with eompensation. 

·It he finds that there was no such violation, he shall issue an order deny~ the 
application. Such order issued by the Secretary of Labor under this subparagraph shall ~e 
subject to judicial review in the same manner as orders and decisions of the 
Administrator or subject to judicial review under this Act. 

"(e) COSTS.-Whenever an order is issued under this section to abate such 
violation, at the request of the applicant, a sum eq.Jal to the aggregate amount of all 
costs and expenses (includi~ the attorney's fees) as determined by the Secretary o C 
Labor, to have been reasonably incurred by the applicant for, or in eoMection with, the 
institution and proseeution of such proceedings, shall be assessed against the person 
eommitti~ sueh violation. 

"(d) EXCEP'T10N.-Thls seetion shall have no application to any employee who, 
acting without direction from his employer (or his agent) deliberately violates any 
requirement of this Aet. 

"(e) EMPLOYMENT SHIFTS AND LOSS.-The Administrator lhall conduct 
eontinui~ evaluations of potential loss or shifts of employment which may result from 
the administration or enforcement of the provisions of this Aet and IPPllc:able 
inplementation plans, lnc:ludir.g where appropriate, lnvestiJati• tbreatened plant 
elcsures or reduetlons In employment allecedly result!~ from such administration or 
.nforeement. Any employee who is diseharged, or laid off, tbreatened with discharfe or 
layoff, or otherwise diseriminated against by any person beeaUJe of the alltpd results or 
IUch administration or enforcement, or any representative of IUeh employee, may 
~est the Administrator to conduet a full lnvestiption of the matter. ~ 
Administrator shall thereupon investigate the matter and, at the request of any party, 
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shall hold public heari~s on not less than five days' notice, and shall at such hearings 
M!qUire th~ parties, including the employer involved, to present information relati~ to 
the actual or potential effect of such administration or enforcement on employment and 
an any alleged discharge, layoff, or other discrimination and the detailed reasons or 
justification therefor. Any such hearing shall be of r~ord and shall be subjeet to seetion 
554 of title 5 of the United States Code. Upon receiving the report of sueh investigation, 
the Adminf$trator shall make findings of fact as to the e!feet of such administration or 
enforeement on employment and on the alleged discharge, layoff, or discrimination and 
shall make such recommendations as he deems appropriate. Such report, findings, and 
reeommendations shall be available to the public. Nothing in this subsection shall be 
construed to require or authorize the Administrator or any State to modify or withdraw 
any standard, limitation, or any other requirement of this Act or any applicable 
implementation plan. 

"(t) OCCUPAnONAL SAFETY AND HEALTH.-In order to assist the Secretary of 
Labor and the Director of the National Institute for Occupational Safety and Health in 
earryi~ out their dUties under the Oeeupational Safety and Health Act of 1970, the 
Administrator shall- · 

"( 1) provide the followi~ information, as such information becomes 
available, to the Secretary and the Director: 

"(A} the identity of any hazardous waste generation, treatment, 
storage, disposal facility or site where cleanup is plaMed or underway; 

"(B) information identifyi~ the hazards to which persons working at 
a hazardous waste generation, treatment, storage, disposal facility or site 
or otherwise handling hazardous waste may be exposed, the nature and 
extent of the exposure, and methods to proteet workers from such hazards; 
and 

"(C) incidents of worker injury or harm at a hazardous waste 
generation, treatment, storage or disposal facility or site; and 
"(2) notify the Secretary and the Director of the Administrator's receipt of 

notifications under section 3010 or reports under sections 3002, 3003, and 3004 of 
this title and make such notifications and reports available to the Secretary and 
the Director. 

"CmZEN SUITS 

"Sec. 7002. (a) IN GENERAL.-Except as provided in subsection (b) or (c) of this 
section, any person may commence a civil action on his own behalC-

"OXA) against any person (including (a) the United States, and (b) 
any other governmental instrumentality or agency, to the extent permitted 
by the eleventh amendment to the Constitution) who is alleged to be in 
violation of any permit, standard, regulation, eondition, requirement, 
prohibition, or order which has become effective pursuant to this Aet; or 

"(B) against any person, including the United States and any other 
governmental instMJmentality or agency, to the extent permitted by the 
eleventh amendment to the Constitution, and includi~ any put or present 
generator, past or present transporter, or past or present owner or operator 
or a treatment, storage, or disposal facility, who has contributed or who is 
eontributi~ to the past or present handllng, storage, treatment, 
transportation, or disposal of any saUd waste which may present an 
imminent and substantial endangerment to health or the environment; or 
"(%) against the Administrator where there is alleged a failure of the 

Administrator to perform any act or duty under this Act which is not discretionary 
with the Administrator. 
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Any action under paragraph (a) (1) of this subseetion shall be brought in the district court 
for the d~ · ~t in which the alleged violation oecurred or the alleged endangerment may 
oceur. A.. etion brought under paragraph (a) (2) of this subsection may be brought in 
the distrit eourt for the district in which the alleged violation occurred or in the 
District Court of the District of Columbia. The ,district court shall have jurisdiction, 
without regard to the amount in controversy or the citizenship of the parties, to enforce 
the permif, standard, regulation, condition, requirement, prohibition, or order, referred 
to in paragraph UXA), to restrain any person who has eontributed or who is eontributi~ 
to the pest or present handli~, storage, treatment, transportation, or disposal of any 
solid or hazardous waste referred to in paragraph (l)(B) to order such person to take such 
other action as may be neeessary, or both, or to order the Administrator to perform the 
act or duty referred to in paragraph (2), as the case may be, and to apply any appropriate 
ctvn per.Ities under section 3008 (a) and (g)." 

"(b) ACTIONS PROHIBrrED.-
(1) No aetion may be commenced under parqraph (a) (1) (A) of this section

"(A) prior to 60 days after the plainti!! has given notiee of the 
violation to-

"(i) the Administrator; 
"(ii) the State in which the alleged violation oc~urs; and 
"(iii) to any alleged violator of such permit, standard, 

regulation, condition, requirement, prohibition, or order, 
except that such action may be brought immediately after sueh notification 
in the case of an action under this section respecting a violation of subtitle 
C of this Act; or 

"(B) if the Administrator or State has commenced and is diligently 
prosecuting a eivil or criminal aetion in a cow-t of the United States or a 
State to require compliance with such permit, standard, ~lation, 
conditions, requirement, prohibition, or order. 

In any action under subsection (aXI)(A) in a eourt of the United States, any person 
may intervene as a matter of right. 

"(2) No action may be commenced under subsection (a)(l)(B) of this section 
prior to 90 days after the plaintiff has given notice of the endangerment to

"(A) the Administrator; 
"(B) the State in which the alleged endangerment may occur; 
"(C) any person alleged to have contributed or to b contributi~ to 

the past or present handling, storage, treatment, tran~portation, or disposal 
of any solid or hazardous waste referred to in subseetion (a)(l)(B), 

except that such action may be brought immediately after sueh notification in the 
case of an action under this section respeeti~ a violation of subtitle C of this 
Act. 

"(B) No action may be commeneed under 5\bseetion (a)(l)(B) of this 
section if the Administrator, in order to restrain or abate aeu or conditions 
which may have contributed or are contributing to the activities which may 
present the alleged endangerment-

"(i) has commenced and is dnirently proseeuti~ an aetion 
under section 1003 of this Aet or under aectian lOS of the 
Comprehensive Environmental Response, Compensation and Llabnity 
Act of 1980, 

11(11) is actually enpc~ tn a removal action tmder .-ction 
104 of the Comprehensive Environmental Response, Compensation 
and Liability Act of 1980; · 
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"(iii) has incurred costs to initiate a Remedial Investigation 
and Feasibility Study tmder section I 04 of the Comprehensive 
Environmental Response, Compensation and Liability Aet o! 1980 
and is dD.igently proceed~ with a remedial action under that Aet; 
or 

"(fv) has obtained a eouit order (lneludq a eonsent deeree) 
or issued an administrative order under seetion 106 o! the 
Comprehenshce Environmental Response, Compensation and Liability 
Aet of 1980 or section 7003 of this Act·· pursuant to which a 
responsible party is diligently eondueti~ a removal action, 
Remedial Investigation and Feasibility Study (RIFS), or proceeding 
with a remedial action. 

In the ease of an administrative order referred to in clause (iv), actions 
under subsection (a)(l )(B) are prohibited only as to the seope and duration 
of the administrative order referred to in clause (iv). 

"(C) No action may be commenced under subsection (a){l)(B) of this 
section if the State, in order to restrain or abate acts or conditions which 
may have contributed or are contributing to the activities which may 
present the alleged endangerment-

"(i) has commenced and is diligently prosecuting an action 
under subsection (a)( 1 )(B); 

"Ui) is actually engaging in a removal action under section 
104 of the Comprehensive Environmental Response, Compensation 
and Liability Act of 1980; or 

"(iii) has incurred costs to initiate a Remedial Investigation 
and Feasibility Study under section 104 of the Comprehensive 
Environmental Response, Compensation and Liability Act o! 1980 
and is diligently proceeding with a remedial action under that Act. 
"(D) No action may be commenced under subsection (a){l)(B) by any 

person (other than a State or loeal government) with respect to the siting 
of a hazardous waste treatment, storage, or a disposal facility, nor to 
restrain or enjoin the issUa.nee of a permit for such facility. 

"(E) In any action under subsection (a)(l)(B) in a court oC the United 
States, any person may intervene as a matter of right when the applieant 
claims an interest relating to the subject of he action and he is so situated 
that the disposition of the action may, as a practical matter, impair or 
impede his ability to protect that interest, unless the Administrator or the 
State shows that the applicant's interest is adequately represented by 
existing parties. 

"(F) Whenever any action is brought under subsection {a)(l)(B) in a 
court of the United States, the plaintift shall serve a eopy of the complaint 
on the Attorney General of the United States and with the Administrator. 
"(1) prior to sixty days after the plaintirt has given notice or the violation 

(A) to the Ad~inistrator; (B) to the State in which the alleged violation occurs; 
and (C) to any alleged violator of such permit, standard, regulation, condition, 
~irement, or order; or . 

"(2) if the Administrator or State has eommeneed and is diligently 
proseeuting a civil or eriminal action in a eourt of the United States or a State to 
require compliance with sueh permit, standard, regulation, eondltion, requirement, 
or orden PROVIDED, HOWEVER, That in any such aetion in a cow1 of the United 
States any person may intervene as a matter of right. 
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"(e) NOTICE.-No action may be eommeneed under paragraph (a) (2) of this 
section prior to sixty days after the plaintiff has given notice to the Administrator that 
he will eommenee sueh action, except that sueh action may be brought immediately after 
sueh notification in the ease of an action under this section respeeti~ a violation of 
btitle C of this Aet. Notice under this subsection shall be given in sueh manner as the 
Administrator shall prescribe by regulation. Any action respeeti~ a violation under this 
Aet may be brought under this section only in the judicial district in which such alleged 
violation occurs. . . .. 

"(d) INTERVENTION.-In any action under this section the Administrator, it not a 
party, may intervene as a matter of right. 

"(e) COSTS.-'nle court, in issui~ any final order in any action brought pursuant 
to this seetfon or seetion 7006 may award costs o! litigation (inel\Jding reasonable attor-

. ney and expert witness fees) to the prevaili~ or substantially prevaUi~ party whenever 
the court determines sueh an award is appropriate. The court may, if a temporary 
restrainq order or preliminary injunction is sought, require the rm~ of a bond or 
equivalent security in accordance with the Federal Rules of Civil Proeedure. 

"(() OTHER RIGHTS PRESERVED.-Noth~ in this section shall restrict any right 
which any person (or class of persons) may have under any statute or common law to seek 
enforcement of ""Y standard or requirement relati~ to the management of solid waste 
or hazardous we. e, or to seek any other relief (including relief against the Administrator 
or a State agency}. 

"(g) TRANSPORTERS.-A transporter shall not be deemed to have contributed or 
to be contributing to the handling, storage, treatment, or disposal, referred to in 
subsection (a)( 1 )(B) taking place aCter such solid waste or hazardous waste has left the 
possession or control of such transporter, if the transportation of sueh waste was under a 
sole contractual arrangement a· 3ing froma published tariff and acceptance for carriage 
by common carrier by rail and such transporter hLt; exereised due care in the past or 
present handli~, storage, treatment, transportation and disposal of sueh waste". 

"'MMINENT HAZARD 

"See. 7003. (a) AUTHORITY OF ADMINISTRATOR.-Notwithstandi~ any other 
provision of this Act, upon receipt of evidence that the past or present handling, storage, 
treatment, transportation or disposal of any solid waste or hazardous waste may present 
an imminent and substantial endangerment to health or the environment, the 
Administrator may bri~ suit on behalf of the United States in the -appropriate district 
court against any person (including any past or present cenerator, past or present 
transporter, or past or present owner or operator ot a treatment, storage, or disposal 
facility) who has contributed or who is contributing to such handling, storage, treatment, 
transportation or disposal to restrain such person from sueh handll~, storage, treatment, 
transportation, or disposal, to order such person to take sueh other action as may be 
neeessary, or both. A transporter shall not be deemed to have contributed or to be 
contributing to sueh handling, storage, treatment, or dispcal taking plaee after such 
10Ud waste or hazardous waste has len the possession or control of such transporter if 
the transportation or sueh waste was under 10le eontractural arrangement arW. from a 
published tariff and acceptance tor earriqe by common carrier by ran and sueh 
transporter has exerelsed due care in the past or present bandllng, storage, treatment, 
trantportatfon and disposal of sueh waste. The Administrator shall provide notice to the 
affeeted State of any aueh suit. 11M! Administrator may aliO, after notice to the 
affeeted Stat~, take other action under this seetlon fnelud~, but not Umlted to, lssui~ 
aueh orders L rnay be necessary to protect public health and the environment. 
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"(b) VIOLATIONS.-Any person who willfully violates, or fails or refuses to comply 
with, any ~r of the Administrator under ~ction (a) may, in an action brought in the 
appropriate United Stat• district eourt to enforee such order, be fined nof more than 
$5,000 for each day ln which sueh violation oeeurs or sueh ran\l'e to eomply eontinues. 

"(c) IMMEDIATE NO"nCE.-Upon receipt of information that there is hazardous 
waste at any site which has presented an imminent and substantial endangerment to 
human hearth or the environment, the Administrator shall provide immediate notice of 
such en~erment to be promptly posted at the sit where the waste is located. 

"(d) PUBtJC PAR"nCIPAnON IN S£1'TLEMENTS.-Whenever ~United States or 
the Administrator proposes to covenant not to sue or to forbear from suit or to settle any 
claim arising under this .ction, notice, and opportunity for a public meeting in the 
affected area, and a reasonable opportunity to comment on the pt"'pCHd tettlement prior 
to its final entry shall be afforded to the public. The decision of tJw United States or the 
Administrator to enter into or not to enter into sueh Conant O«!'rH, covenant or 
agreement shall not constitute a final agency action subject to judicial rmew under this 
Act or.the Administrative Proeedure Act." 

"PETinON FOR REGULAnONS; PUBUC PARnClPAnON 

"Sec. 7004. (a) PEnTION.-Any person may petition the Administrator for the 
promulgation, amendment, or repeal of any regulation under this Act. Within a 
reasonable time followi~ receipt or such petition, the Administrator shall take action 
with respect to such petition and shall publish notice of such action in the Federal 
Register, together with the reasons therefor. 

· "(b) PUBLIC PARnCIPAnON.-
(1) Public participation in the development, revision, implementation, and 

enforcement of any regulation, guideline, information, or program under this Act 
shall be provided for, encouraged, and assisted by the Administrator and the 
States. The Administrator, in cooperation with the States, shAll develo;> and 
publish minimum g-uidelines for public participation in such processes. 

"(2) Before the issuing or a permit to any person with any respect to any 
facility for the treatment, storage, or disposal of hazardous wastes under section 
3005, the Administrator sha.ll-

"(A) cause to be published in major local newspapers of general 
circulation and broadcast over local radio stations notice of the agency's 
intention to issue such permit, and 

"(B) transmit in writing notice or the agency's intention to issue such 
permit to each unit of local government hav~ jurisdiction over the area in 
which such facility is proposed to be located and to each State agency 
havi~ any authority under State law with respeet to the construction or 
operation of such facility. 

If within 45 days the Administrator receives written notice of opposition to the 
agency's intention to issue such permit and a request for a hearing, or if the 
Administrator determines on his ,own initiative, he shall hold an informal public 
hearing (including an opportunity for presentation of written and oral views) on 
whether he should issue a permit for the proposed facnity. Whenever possible the 
Administrator shall schedule such hearing at a location convenient to the nearest 
population center to sueh proposed facnity and give notice in the aforementioned 
manner or the date, time, and subject matter of such hearing. No State program 
which provides for the issuance of permits referred to in this paragrapfl may be 
authorized by the Administrator under section 3006 unless such program provides 
for the notice and hearing required by the paragraph. 
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"SEPARABILrTY 

"Sec. 7005. I! any provision of this Act, or the application of any provision of this 
Act to any person or cireumstance, is held invalid, the application of such provision to 
other persons or circumstances, and the remainder of this Act, shall not be affected 
thereby. 

"JUI:'' .... IAL REVIEW-

"See. 7006. (a) REVIEW OF Fn- REGULATIONS AND CERTAIN PETITIONS.-
Any judicial review of final regula AlS promulgated pursuant to this Act and the 
Administrator•s denial of any petition for the promulgation, amendment, or repeal of any 
regulation under this Act shall be in accordance with sections 701 through 706 of title 5 
of t!"le United States Code, except that-

"(1) a petition for review of action of the Administrator in pro mulga: 
any regulation, or requirement under this Act or denying any petition for 
promulgation, amendment or repeal of any regulation under this Act may be f 
only in the United States Court of Appeals for the District of Columbia, and s ... ~ . 
petition shall be riled within ninety days from the date of such promulgation or 
denial, or after such date if such petition for review is based solely on grounds 
arising after such ninetieth day; action of the Administrator with respect to which 
review could have been obtained under this subsection shall not be subject to 
judicial :-eview in civD or criminal proceed~s for enforeement; and 

"(2) in any judicial proceeding brought under this seetion in which review is 
sought of a determination under this Act required to be made on the record after 
notice and opportunity for hearing, if a party seeking review under this Act 
applied to the court for leave to adduce additional evidence, and shows to the 
satisfaction of the court that the information is material and that there were 
reasonable grounds for the failure to adduce such evidence in the proceeding 
before the Administrator, the court may order such additional evidence (and 
evidence in rebuttal thereof) to be taken before the Administrator, and to be 
adduced upon the hearing in such maMer and upon such terms and conditions as 
the court may deem proper; the Administrator may modify his findings as to the 
facts, or make new findings, by reason of the additional evidence so taken, and he 
s."'lall file with the court such modified or new !ind~s and his recommendation, i! 
any, for the modification or setting aside of his original order, with the return of 
such additional evidence • 
"(b) REVIEW OF CERTAIN AcnONS UNDER SECTIONS 3005 AND 3006.-Review 

of the Administrator., action 
(1) in issui~, denying, modifying, or revoki~ any permit under section 

3005 (or in modifying or revoking any permit which is deemed to have been issued 
under seetion 3012(dXl), or 

(2) in granting, denying, or withdrawi~ authorization or Interim 
authorization under section 3006, may be had by any interested persan in the 
Cireuit CClUrt of Appeals of the United States for the Federal judicial district In 
which such person resides or transacts such business upon appUcation by such 
person. Any such applieation shall be made within ninety days from the date of 
IUCh issuance, denial, modification, revocation, crant, or withdrawal, or after sueh 
date only If such application is baed solely on rrounds which aroae after such 
ninetieth day. Action of the Administrator with rapec:t to ntch review eould 
have been obtained under this subsection shall not be subject to judicial review in 
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civil or criminal pnceedi~s for enforcement. Such review shall be in accordance 
with "Sections 701 through 706 of title 5 of the United States Code. 

"GRANTS OR CONTRACTS FOR TRAINING PROJECTS 

"Sec. '7007. (a) GENERAL AUTHORITY • ....:The Administrator is authorized to 
make grants to, and contracts with any eligible organizat.:on. For purposes of this 
.etion the term "eligible organization" means a State or interstate agency, a 
municipality, educational institution, and any other organization which is capable or 
effectively carry~ out a project which may be funded by grant under subsection {b) of 
this section. 

"(b) PURPOSES.-
"(!) SUbject to the provisions of paragraph (2), grants or contracts may be 

made to pay all or a part otthe costs, as may be determined by the Administrator, 
of any project operated or to be operated by an eligible organization, which is 
designed-

"{ A) to develop, expand, or carry out a program (which may combine 
training, education, and employment) for training persons for occupations 
involving the management, supervision, design, operation, or maintenance 
of solid waste management and resource recovery equipment and facilities; 
or 

"(B) to train instructors and supervisory persoMel to train or 
supervise persons in occupations involving the design, operation, and 
maintenance of solid waste management and resource recovery equipment 
and facilities. 
"(2) A grant or contract authorized by paragraph (1) of this subseetion may 

be made only upon application to the Administrator at such time or times and 
containing sueh information as he may prescribe, except that no such application 
shall be approved unless it provides for the same procedures and reports (and 
access to such reports and to other records) as required by section 207(b) (4) and 
(S) (as in effect before the date of the enactment of Resource Conservation and 
Recovery Act of 1976) with respect to applications made under such section (as in 
e!fect before the date of the enactment of Resource Conservation and Recovery 
Act of 1976). 
"(c) STUDY .-The Administrator shall make a complete investigation and study to 

determine-
"(1) the need for additional trained State and local persoMel to carry out 

plans assisted under this Act and other solid waste and resource reeovery 
programs; 

"(2) means of using existing training programs to train such persoMel; and 
"(3) the extent and nature of obstacles to employment and occupational 

advancement in the solid waste management and resource reeovery field which 
may limit either available manpower or the advancement or persoMel in such 
field. 

He shall report the results of such investigation and study, includ~ his reeommendations 
to the President and the Co~ess. 

"PAYMENTS 

"See. '1008. (a) GENERAL RULE.-Payments or (rants under this Acl may be 
made (after neeessary adjustment on aceount or previously made underpayments or 
overpayments) in advance or by way or reimbursements, and in sueh installments and on 
such conditions as the Administrator may determine. 
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"(b) PROHIBITION .-No grant may be made under this Act to any private 
profitmak~ organization. 

"LABOR STANDARDS 

"See. 1009. No grant for a project of construction under this Act shall be made 
unless the Administrator finds that the application contains or is supported by reasonable 
asurance that all laborers and mechanics employed by contractors or subcontractors on 
projects of the type covered by the Davis-Bacon Act, a amended (40 U.S.C. 276a-276a-
5), will be paid wages at rates not less than those prevailing on similar work in the 
loeallty as determined by the Seeretary of Labor in accordance with that Act; and the 
Seeretary of Labor shall have with respect to the labor standards specified in this section 
the authority and !unctions set forth in Reorganization Plan Numbered 14 of 1950 ( 15 
F.R. 3176; 5 u.s.c. 133z-5) and section 2 or the Acto! June 13, 1934, as amended (40 
U.S.C. 276c). 

"'NTERIM CONTROL OF HAZARDOUS WASTE INJECTION 

''See. 7010. (a) UNDERGROUND SOURCE OF DRINKING WATER.-No hazardous 
waste may be disposed of by underground injection-

"(}) into a formation which contains (within on~uarter mile o! the well 
used for such underground injection) an underground source or drinki~ water; or 

"(2) above such a formation. 
The prohibitions established under this section shall take effect 6 months after the 
enactment of the Hazardous and Solid Waste Amendments of 1984 except in the 
case of any State in which identical or more stri~ent prohibitions are in effect 
before such date under the Safe Drinking Water Act. 
"(b) ACTIONS UNDER CERCLA.-Subsection (a) shall not apply to the injection of 

contaminated ground water into the aquifer from which it was withdrawn, if-
"(1) such injection is-

"tA) a response action taken under section 1 04 or 106 of the 
Comprehensive Environmental Response, Compensation and Liability Act 
o! 1980, or 

'-(B) pert or corrective action required under this title 
intended to clean up such contaminatic,; 

"(2) suet\ eonuminated ground water is treated to substantially reduce 
hazardous cons tltuents prior to such injection; and 

"(3) such re~ponse action or corrective action will, upon completion, be 
sufficient to prot~t taJman health and the environment. 
"(c) ENFORC£!-I!ENT.-Jn addition to enforcement under sections 7002 and 7003 of 

this Act, the prohibitions established under paragraphs {1) and (2) of subsection (a) shall 
be enforceable under the Safe Drinking Water Act in any State-

"(1) which has adopted identical or more stringent prohibitions under part C 
of the Safe Drinki~ Water Act and which has usumed primary enforcement 
responsibility under· that Act for enforcement of such prohibitions; or 

"(2) in which the Administrator has adopted identical or more stri~ent 
prohibitions under the Safe Drinki~ Water Act and ls exerefsing primary 
enforeement responsibnity under that Aet for enforcement of sueh prohibitions. 
"(d) The terms tprimary enforcement responsibility', 'underground IOW'Ce of 

drinking water', 'formation' and 'well' have the same meani~ as provided in regulations 
of the Administrator under the Safe Drinki~ Water Act. '!be term 'Safe Drink!~ Water 
Act' means title XlV of the Public Health Serviee Act." 
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"LAW ENFORCEM'ENT AUTHORITY 

"Sec~ 7012. The Attorney General or the United States shall, at the request of the 
Administrator and on the basis or a showi~ or need, deputize qualified employees of the 
Environmental Proteetion Agency to serve as special Deputy United States Marshals in 
criminal investigations with respeet to violations of the eriminals provisions of this Act." 
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1150Blfl LE H-RESEARCH, DEVELOPMENT, DEMONSTRA 'nON, 
AND IKPORMA'nON 

"RESEARCH, DEMONSTRAnONS, TRAINING, AND OTHER ACnYITIES 

"See. 1001. (a) GENERAL AUTHORITY.-The Administrator, alone or after 
consultatiOn with the Administrator of the Federal Energy Administration, the 
Administrator of the Energy Research and Development Administration, or the Chairman 
of the Federal Power Commission shall eonduet, and eneourage, eooperate with, and 
render finaneial and other assistanee to appropriate public (whether Federal, State, 
interstate, or loeal) authorities, ageneies, and institutions, private agencies and 
institutions, and individuals in the eonduct of, and promote the eoordination of, research, 
investications, experiments, training, demonstrations, surveys, public education 
programs, and studies relati~ to-

"(1) any adverse health and welfare effects of the release into the 
environment of material present in solid waste, and methods to eliminate such 
effeets; 

"(2) the operation and financi~ of solid waste management programs; 
"(3) the planning, implementation, and operation of resource recovery and 

resouree eonservation systems and hazardous waste management systems, 
ineluding the marketing of recovered resources; 

"(4) the production of usable forms of recovered resources, including fuel, 
from solid waste; 

"(5) the reduction of the amount of sueh waste and tmsalvageable waste 
materials; 

"(6) the development and application of new and improved methods of 
collecting and disposing of solid waste and processing and recovering materials 
and energy from solid wastes; 

"(7) the identifieation of solid waste components and potential materials 
and energy recoverable from such waste components; 

"(8) small scale and low teehnol~ solid waste management systems, 
ineluding but not limited to, resource reeovery source separation systems; 

"(9) methods to improve the performance eharacteristies of resources 
recovered from 10lid waste and the relationship of sueh performanee charac
teristics to available and potentially available markets for such resourees; 

"(10) improvements in land disposal practices for solid waste (including 
sludge) which may reduce the adverse environmental effects of such disposal and 
other aspects of solid waste disposal on land, ineluding means for reducing the 
harmful environmental effects of earlier and existing land!Uls, means !or 
restoring areas damaged by sueh earlier or existing landfUls, means for rendering 
landfills safe for purposes of eonstruetion and other UJeS, and techniques of 
recovering materials and energy !rom 1a.ndfills; 

"(11) methods for the sound disposal of, or recovery of resourees, ineludi~ 
energy, from, sludge (ineluding sludge from pollution control and treatment 
faeilities, coal slurry pipelines, and other sourees); 

"(1%) methocil of haza.rdous waste management, including methods of 
renderiJ'c sueh waste environmentally ate; and 

•. "(13) any adverse effects on air quaUty (partieularly with reprd to the 
emission of heavy metals) whfeh result from 10lid waste whlc:h Is burned (either 
alone or ·in conjunction with other IUbstanees) for purposes of treatment, disposal 
or energy recovery. 
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"(b) MANAGEMENT PROGRAM.-
- "(l)(A) In carry~ out his functions pursuant to this Act, and any 

other Federal legislation respecti~ solid waste or discarded material 
nseareh, development, and demonstrations,the Administrator shall 
establish a management program or system to insure the coordination of all 
such activities and to facilitate and aecelerate the p~ess of development 
of sound new technology (or other discoveries) !rom the research phase, 
through development, and into the demonstration phase. 

"(B) The Administrator shall · 
_ "(l) assist, on the basis or any r-esearch projects which are 

~eveloped with assistance under this Act or without Federal 
assistance, the construction of pfiot plant facilities Cor the purpose 
of investigati~ or testing the technological feasibility of any 
promisi~ new fuel, energy, or resource recovery or resource 
conservation method or technology; and 

"(ii) demonstrate each such method and technology that 
appears justified by an evaluation at such pilot plant stage or at· a 
pilot plant stage developed without Federal assistance. Each such 
demonstration shall incorporate new or innovative technical 
advances or shall apply such advances to dl!Cerent circumstances 
and conditions, for the purpose of evaluating design concepts or to 
test the performance, efficiency, and economic feasibility of a 
particular method or technology under actual operating conditions. 
Each such demonstration shall be so pl&Med and designed that, if 
successful, it can be expanded or utilized direetly as a full-scale 
operational fuel, energy, or resource recovery or resource 
conservation facility. 

"(2) Any energy-related research, development, or demonstration project 
for the conversion including bioconversion, of solid waste carried out by the 
Environmental Protection Agency or by the Energy Research and Development 
Administration pursuant to this or any other Act shall be administered in 
accordance with the May 7, 1976, Interagency Agreement between the 
Environmental Protection Agency and the Energy Research and Development 
Administration on the Development of Energy from Solid Wastes and specifically, 
that in accordance with this agreement, 

"(A) for those energy-related projeets of mutual interest, planning 
will be conducted jointly by the Environmental Protection Agency and the 
Energy Research and Development Administration, followi~ which project 
responsibility will be assigned to one agency; 

"(B) energy-related portions of projects Cor recovery of synthetic 
fuels or other forms oC energy from solid waste shall be the responsibility 
of the Energy Researeh and Development Administration; 

"(C) the Environmental Protection Agency shall retain responsibility 
!or the environmental, economic, and institutional aspeets of solid waste 
projects and for assurance that such projects are consistent ·with any 
applicable suggested guicfelines published pursuant to section 1008, and any 
applicable State or regional solid waste management plan; and 
. "(D) any activities undertaken under provisions or sections 8002 and 
8003 as related to energy; as related to energy or synthetic fuels_ recovery 
!rom waste; or as related to energy conservation shall be accomplished 
through coordination and consultation with the Energy Research and 
Development Administration. 
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"(c) AUTHORITIES.-
.-- "(1) In ca~ out smseetion (a) of this section respeeti~ -solid waste 

reteareh, studies, development, and demonstration, except u otherwise 
~ifically provided in teetion 8004(d), the Administrator may make rrants to or 
enter Into contracts (Including eontracu f9r construction) with, pubUc ageneies 
and authorities or private persons. · 

.- "(2) Ca'ltracts for researeh, development, or demonstrations or for both 
(lneludi~ contract! for constMJction) shl.l.l be made in accordance with and sub
ject to the limitations provided with respeet to researeh contracts of the military 
departments in title 1 O, United States Code, section 2353, except that the deter
mination, approval, and eerti!ication required thereby shall be made by the 
Administrator. 

"(3) Any invention made or conceived in the course or, or under, any con
tract under this Act shall be subject to section 9 of the Federal NoMuelear 
Energy Researeh and Development Act of 1974 to the same extent and in the 
same manner as inventions made or conceived in the course of contracts under 
such Act, except that in apply~ sueh section, the Environmental Proteetion 
Ageney shall be substituted for the Energy Researeh and Development Adminis
tration and the words 'solid waste' shall be substituted for the word 'energy' where 
appropriate. 

"(4) For carrying out the purpose of this Act the Administrator mav detail 
personnel of the Environmental Protection Agency to agencies eligible for assis
tance under this section. 

"SPECIAL STUDIES; PLANS FOR RESEARCH, DEVELOPMENT, 
AND DEMONSTRATIONS 

"See. 8002. (a) GLASS AND PLASTIC.-The Administrator shall undertake a 
study and publish a report on resource recovery from glass and plastic waste, inc:luding a 
scientific, technological, and economic investigation of potential solutions to implement 
such recovery. 

"(b) COMPOSmON OF WASTE STREAM.-The Administrator shall undertake a 
systematic study of the composition of the solid waste stream and of anticipated future 
changes in the composition of sueh stream and shall publish a report contain~ the 
results of such study and quantitatively evaluati~ the potential utlltty of such 
components. 

"(c) PRIORmES STUDY .-For p~es of determ~ priorities for research on 
recovery of materials and energy from .,ud wute and developing materials and energy 
recovery researeh, development, and demonstration strateci•, the Administrator shall 
review, and make a study of, the various existing and promising teehniques of energy 
reeovery from solid waste Unelud~, but not limited to, waterwall furnace inelnerators, 
dry shredded fuel systems, pyrolysis, densified refuse-derived fuel systems, anerobic 
digestion, and fuel and feedstock preparation systems). In carrying out such study the 
Administrator shall investigate with respect to each such teehnique-

"(1) the degree of public need for the potential results of such rese~h, 
development, or demonstration, 

"(2) the potential for research, develcpment, and demonstration without 
Federal aetion, lneluding the decree of restraint on sueh potential pOMd by risks 
involved, and 

"(3) the magnitude of eftort and period of time neeessary to develop the 
technology to the point where Federal assistanee can be ended. 
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"(d) SMALL-SCALE AND LOW TECHNOLOGY STUDY.-The Administrator shall 
undertake a comprehensive study and analysis of, and publish a report on, systems of 
small-seale and low technology solid waste management, ineluding househOld resource 
recovery and resource recovery systems which have speeial application to multiple 
dweW~ units and high density housing and office complexes. Such study and analysis 
shall include an investigation .of the degree to wh~h such systems could contribute to 
energy conservation. 

"(e) FRONT-END SOURCE SEPARATION.-The Administrator shall undertake 
researeh and studies concerning the compatibtltty of front-end source separation systems 
with high technology resource recovery systems and shall publish a report continuing the 
results of such researeh and studies. 

"(f) MINING WASTE.-The Administrator, in consultation with the Secretary of 
the Interior, shall conduct a detailed and comprehensive study on the adverse effeets of 
solid wastes from active and abandoned surface and underground mines on the 
environment, including, but not limited to, the effects of such wastes on humans, water, 
air, health, welfare, and natural resources, and on the adequacy of means and measures 
currently employed by the mini~ industry, Government agencies, and others to dispose 
of and utilize such solid wastes and to prevent or substantially mitigate such adverse 
ef!ects. Such study shall include an analysis of-

"( I) the sources and volume of discarded material generated per year from 
mining; 

"(2) present disposal practices; 
"(3) potential darcers to human health and the environment from surface 

runoff of leachate and air pollution by dust; 
"(4} alternatives to current disposal methods; 
"(S) the cost of those alternatives in terms of the impact on mine product 

costs; and 
"(6) potential for use of discarded material as a secondary source of the 

mine product. 
Not later than thirty-six months after the date of the enactment of the Solid Waste 
Disposal A~t Amendments of 1980 the Administrator shall publish a report of such study 
and shall include appropriate find~s and recommendations for Federal and non-Federal 
actions concemi~ such effects. Such report shall be submitted to the Committee on 
Environment and Public Works of the United States Senate and the Committee on 
Interstate and Foreign Commeree of the United States House of Representatives. 

"<g) SLUDGE.-The Administrator shall undertake a comprehensive study and 
publish a report on sludge. Such study shall include an analysis of-

"(1) what types of solid waste (includi~ but not limited to sewage and 
pollution treatment residues and other residues from industrial operations such as 
extraction of oil from shale, liquefaction and gasifieation of coal and coal slurry 
pipeline operations) shall be classified as sludge: 

"(2) the effeets of air and water pollution legislation on the creation of 
large volumes of sludge; 

"(3) the amounts of sludge originati~ in each State and in each industry 
produci~ sludge; · 

"(4) methods of disposal of such sludge, includi~ the cost, efficiency, and 
effeetiveness of such methods; · 

"(5) alternative methods for the use of sludge, inelud~ agricultural 
applications of sludge and energy recovery from sludge; and 

"(6) methods to reclaim areas which have been used for the d~posal of 
sludge or which have been damaged by sludge. 
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"(h) nRES.-The Administrator shall undertake a study and publish a report 
respeetirc:..disearded motor vehicle tires which shall include an analysis of ~e problems 
involved in the collection, recovery of resources including energy, and use of. such tires. 

"(1) RESOURCE RECOVERY F ACD..mES.-The Administrator shall eondu'!t 
research and report on the economics of, and im~iments, to the e!feetive functioning 
of resource reeovery facWties. · 

W(j)lU~OURCE CONSERVATION COMMmEE.-
"(1) The Administrator shall serve as Chairman of a Committee eomposed 

of himself, the Secretary of Commerce, the c::"!cretary of Labor, the Chairman of 
the CouncD on Environmental Quality, the ~;-etary of TreaSl ...... , the Secretary of 
the Interior, the Seeretar-· 'f Energy, the Chairman of the .~ neil of Eeonomic 
Advisors, and a represer.. ve of the Office of MIJ\I.(emeni. ..and Budget, wh1ch 
lhall eonduct a full anc nplete investigation and study of all aspeets of the 
economic, soeial. and en nmental eonsequences of resource conservation with 
respect to-

"(A) the appropriateness of reeommended ineentives and 
disincentives to foster resource conservation; 

"(B) the effect of existi~ public policies (includ~ subsidies and 
economic incentives and disincentives, percentage depletion allowances, 
capital gains treatment and other tax incentives and disincentives) upon 
resource conservation, and the likely effect of the modification or elimin
ation of such incentives and disincentives upon resource conservation; 

"(C) the appropriateness and feasibility of restricting the 
manufacture or use of categories of eonsumer products as a resource 
eonservation strategy; 

"(D) the appropriateness and feasibility of employi~ as a resource 
conservation strategy the imposition of solid waste management charges on 
consumer products, which charges would reflect the eosts of solid waste 
managemen· services, litter pickup, the value of reeoverable components 
of such product, final disposal, and any soeial value associated with the 
nonrecycling or uneontrolled disposal of such product; and 

"(E) the need for further research, development, and demonstration 
in the area of resource conservation. 
"(2) The study required in paragraph UXD) may fnelude pflot seale projects, 

and shall eonsider and evaluate alternative stratfCies with respect to-
"(A) the product eategories on which such charges would be imposed; 
"(B) the appropriate state in the production of such consumer 

product at which to levy sueh charge; 
"(C) appropriate criteria for establishing such charges for each con

sumer ;>roduet category; 
"(D) methods for the adjustment of such charges to reneet actions 

such as recycling which would reduce the overall quantities of solid waste 
requirirc disposal; and 

"(E) procedures for amendq, modifying, or revisq such charges to 
reneet changing eonditiom. · · 
"(3) The design for the study required in parqraph (1) or tbfs subteetion 

lhall Include timetables for the completion of the study. A preUminary report 
putti~ forth the study design shall be sent to the President and the Ccn(ress 
within six months followi~ eractment or this section and toDowup reports shall 
be ~ent six months thereafter. Each reeommendation resulting from tbe study 
lhalllnelude at least two alternatives to the proposed recommendation •. 
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"(4) The results of sueh investigation and study, including recommendations, 
shall be reported to the President and the Congress not later than two.years after 
enactment of this subseetion. 

"(5) There are authorized to be appropriated not to exceed $2,000,000 to 
e.rry out this subseetion. 
"()c) AIRPORT LANDFILLS.-The Administrator shall undertake a eomprehensive 

study and &nalysis of and publish a report on systems to alleviate the hazards to aviation 
from birds eo~egating and feed~ on landfills in the vicinity of airports. 

"(() COMPLETION OF RESEARCH AND STUDrES.-The Administrator shall 
eomplete the research and studies, and submit the reports, required under subsection (b), 
(e), (d), (e), (f), (g), and (k) not later than October 1, 1978. The Administrator shall 
eomplete the research and studies, and submit the reports, required under subsections (a), 
(h), and (i) not later than October 1, 1979. Upon eompletion, each study specified in 
subsections (a) through (k) of this section, the Administrator shall prepare a plan for 
research, development, and demonstration respecting the findi~s of the study and shall 
submit any legislative reeommendations resulti~ from such study to appropriate 
committees of Congress. 

"(m) DRILUNG FLtnDS, PRODUCED WATERS, AND OTHER WASTES 
ASSOCIATED WITH THE EXPLORATION, DEVELOPMENT, OR PRODVC'nO~ OF 
CRUDE OIL OR NATURAL GAS OR GEOTHERMAL ENERGY.-

"(1) The Administrator shall conduct a detailed and comprehensive stud~· 
and submit a report on the adverse effeets, if any, of drilli~ nuids, produced . 
waters, and other wastes associated with the exploration, development, or 
production of crude oil or natural gas or geothermal energy on human health and 
the environment, includi~, but not limited to, the effects of sueh wastes on 
humans, water, air, health, welfare, and natural resources and on the adequacy of 
means and measures currently employed by the oil and gas and geothermal drilling 
and production industry, Government agencies, and others to dispose of and utilize 
such wastes and to prevent or substantially mitigate such adverse effects. Such 
study shall inelude an analysis of-

"(A) the sources and volume of discarded material generated per 
year from such wastes; 

"(B) present disposal practices; 
"(C) potential danger to human health and the environment from the 

surfaee runoff or leachate; 
"(D) documented eases which prove or have eaused danger to human 

health and the environment !rom surlace runoff or leachate; 
"(E) alternatives to current disposal methods; 
"(F) the cost of such alternatives; and 
"(G) the impact of those alternatives on the exploration for, and 

development and production of, crude oil and natural gas or geothermal 
energy. 

In furtherance of this study, the Administrator shall, as he deems appropriate, 
review studies and other aetions of other Federal agencies concerning such wastes 
with a view toward avoidi~ duplication of etrort and the need to expedite such 
study. The Administrator shall ·publish a report of such study and shall include 
appropriate findings and reeommendations for Federal and non-Federal actions 
eonceming such effects. 

"(2) The Administrator Shall eomplete the research and study apd submit 
the report required under paragraph (1) not later than twenty-four months from 
the date of enactment of the Solid Waste Disposal Act Amendments of 1980. 
Upon completion of the study, the Administrator shall prepare a summary of the 
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findi~ of the study, a plan for research, r !Velopment, and demonstration 
respect~ the findings of the study, and shall s....omit the find~s and the study, 
alo~ with any recommendations resulting !rom such study, to the Committee on 
Environment and Public Works of the United States Senate and the Committee on 
Interstate and Foreign Commerce of the United States House of Representatives. 

"(3) There are authorized to be appropriated not to exceed $1,000,000 to 
cury cut the provisions of this subsection. 
ll(n) MATERIALS GENERATED FROM THE COMBUSTION OF COAL AND OTHER 

FOSSIL FUELS.-The Administrator shall conduct a detailed and comprehensive study 
and submit a report on the adverse effects on human health and the environment, if any, 
of the disposal and utilization of fly ash waste, bottom ash waste, slag waste, flue gas 
emission control waste, and other byproduct materials generated primarily ·from thr 
combustion of coal or other fossil fuels. Such study shall include an analysis of-

"(1) the source and volumes of such material generated per year; 
"(2) present disposal and utilization practices; 
"(3) potential danger, if any, to human health and the environment from 

the disposal and reuse of such materials; 
"(4) documented cases in which danger to human health or the environment 

from surface runoff or leachate has been proved; 
"(5) alternatives to current disposal methods; 
"(S) the costs of such alternatives; 
"(7) the impact of those alternatives on the use of coal and other natural 

resources; and 
"(8) The current and potential utilization of sueh materials. 

In furtherance of this study, the Administrator shall, as he deems appropriate, review 
studies and other actions of other Federal and State agencies concerning such material 
and invite participation by other concerned parties, including industry and other Federal 
and State agencies, with a view toward avoiding duplication of effort. The Administrator 
shall publish a report on such study, which shall include appropriate findings, not later 
than twenty-four months after the enactment of the Solid Waste Disposal Act 
Amendments of 1980. Such study and findi~s shall be submitted to the Committee on 
Environment and Public Works of the United States Senate and the Committee on 
Interstate and Foreign Commerce of the United States House of Representatives. 

"(o) CEMENT KILN DUST W ASTE.-The Administrator shall eonduet a detailed 
and comprehensive study or the adverse effects on human health and the environment, if 
any, of the disposal or cement kiln dust waste. Such study shall inelude an analysis of

"0) the source and volumes of such materials generated per year; 
"(2) present disposal practices; 
"(3) potential danger, if any, to human health and the environment from 

the disposal of such materials; 
"(4) documented cases in which danger to human health or the environment 

has been proved; 
"(5) alternatives to current disposal methods; 
"(6) the costs or such alternatives; 
"(7) the impact of those alternatives on the use or natural resources; and 
"(8) the current and potential utilization or such materials. 

In furtherance of this study, the Administrator shall. a he deems appropriate, review 
studies and other actions of other Federal and State agencies coneerningsuch waste or 
materials and Invite participation by other eoneemed parties, lncludq Industry and 
other Federal and State agencies, with a view toward avoiding dupUeation of effort. The 
Administrator ~U publish a report of such study, which shall include appropriate 
findi~s, not later than thirty-5iX months after the date of enactment of the Solid Waste 
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Disposal Aet Amendments of 1980. Sueh report shall be submitted to the Committee on 
Environment and Publie Works of the United States Senate and the Committee on 
Interstate and F~ign Commeree of the United States House of Representatives. 

"(p) MATERIALS GENERATED FROM THE EXTRACTION, BENEFICIATION, 
AND PROCESSING OF ORES AND MINERALS, INCLUDING PHOSPHATE ROCK AND 
OVERBURDEN FROM URANIUM MINING.-The Administrator shall eonduet a detailed 
and comprehensive study on the adverse ef!eets on human health and the environment, if 
any, of the disposal and utilization of solid waste from the extraction, .bene!ieiation, and 
proeessi~ of ores and minerals, ineluding phosphate roek and overburden from uranium 
mining. Such study shall be eondueted in conjunction with the study of mining wastes 
required by subsection (f) of this section and shall include an analysis of-

"( I) the source and volumes of such materials generated per year; 
"(2) present disposal and utilization practices; 
"(3) potential da~er, if any, to human health and the environment from 

the disposal and reuse of such materials; 
"(4) documented eases in which danger to human health or the environment 

has been proved; 
"(5) alternatives to current disposal methods; 
"(6) the costs of such alternatives; 
"(7) the impaet of those alternatives on the use of phosphate roek and 

uranium ore, and other natural resources; and 
"(8) the current and potential utilization of such materials. 

In furtherance of this study, the Administrator shall, as he deems appropriate, review 
studies and other actions of other Federal and State agencies concerning sueh waste or 
materials and invite participation by other concerned parties, including industry and 
other Federal and State agencies, with a view toward avoiding duplication of effort. The 
Administrator shall publish a report of such study, which shall include appropriate 
findi~s, in conjunction with the publication of the report of the study of mining wastes 
required to be conducted under subsection (f) of this section. Such report and findings 
shall be submitted to the Committee on Environment and Public Works of the United 
States Senate and tM Committee on Interstate and Foreign Commerce of the United 
States House o( Reprnentatives. 

"(q) AUTHOR.IZAnON OF APPROPRlATIONS.-There are authorized to be 
appropriated not to ettftd $1,000,000 for the fiscal years 1978 and 1979 to carry out this 
section other than ~tion 01. 

"(r) MINIMlZ.A nON OF HAZARDOUS W ASTE.-The Administrator shall compile, 
and not later than October 1, 1986, submit to the Congress, a report on the feasibility 
and desirability or •t.at:>lish~ standards of performance or of taking other additional 
actions under this Aet to r.~ire the generators of hazardous waste to reduce the volume 
or quantity and toxieity of the hazardous waste they generate, and of establishi~ with 
respect to hazardous wastes re~ired management practices or other requirements to 
assure such wastes are managed in ways that minimize present and future risks to human 
health and the environment. Such report shall include any recommendations for 
legislative changes whieh the Administrator determines are feasible and desirable to 
implement the national policy established by section 1 003." · 

"(s) EXTENDING LANDFILL UfE AND REUSING LANDFILLED AREAS.-The 
Administrator shall conduct detailed, comprehensive studies of methods to extend the 
useful life of sanitary landfills and to better use sites in whieh fllled or elosed landfills 
are loeated. Sueh studies shall address~ 

"(I) methods to reduce the volume of materials before plaeement in 
land fills; . 

"(2) more efficient systems for depositi~ waste in landfills; 
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:3) methods to enhance the rate of decomposition of solid waste in 
lantlfills, in a safe and environmentally acceptable manner; 

"(4) methane production from clo~ landfill units; 
- "(5) innovative . uses of clased landfill sites, including use !or energy 

production such as solar or wind energy and use !or metals recovery; 
11(6) potential !or use of sewage treatment sludge in reclaiming landfilled 

areas; and 
"(7) methods to eoordinate use of a landfill owned by one m~micipality by 

nearby municipalities, and to establish equita.Dle rates for such use, taking into 
account the need to rpovide future landfnt eapapeity to replace that so used. 

The Administrator is authorized to conduct demonstrations in the areas of study provided 
in this ~ction. The Administrator ,.,_U periodieaUy report on the results of such 
studi•, with the first such report not k~er than October 1, 1986. In carrying out this 
subsection, the Administrator need not duplicate other studies which have been 
completed and may rely upon information which has previously been comp::.ed. 

"COORDINATION, COLLECTION, AND DISSEMIN. TION OF INFORMATION 

"Sec. 8003. (a) INFORMATION.-The Administrator shall develop, collect, 
evaluate, and coordinate information on-

"( 1) methods and costs of the collection of solid waste; 
"(2) solid waste management practices, includi~ data on the different 

management methods and the cost, operation, and maintenance of such methods; 
"(3) the amounts and pereentages of resources (includi~ energy) that can 

be recovered from solid waste by use of various solid waste management practices 
and various technologies; 

"(4} methods available to reduce the amount of solid waste that is 
generated; 

"(5) existing and developing technologies for the recovery of energy or 
materials from solid waste and the costs, reliability, and risks a..ssoeiated with 
such technologies; . 

"(6) hazardous solid waste, including incidents of damage resulting from the 
disposal of hazardous solid wastes; inherently and potentially hazardous solid 
wastes; methods of neutralizi:-~g or properly disposi~ o! hazardous solid wastes; 
facilities that properly dispose of hazardous wastes; 

"(7) methods of finaneing resource recovery facilJti• or, sanitary landfills, 
or hazardous solid waste treatment facilities, whichever is appropriate for the 
entity developing such facility or landfill (tak~ into aeeount the amount of solid 
waste reasonably expeeted to be available to such entity); 

"(8) the availability of markets !or the purchase of resources, either 
materials or energy, recovered from solid wute; and 

"(9) research and development projeets respeeti~ tolid waste management. 
"(b) UB RAR Y .-

(1) The Administrator shall establish and maintain a eentral referenee 
library for 

(A) the materials collected pursuant to subsection (a) of this ~eetlon 

(B) the actual performanct: and cost effectiveness records and other 
data and information with re~peet to-

11(1) the various methods or eneru and resouree recovery rrom 
tolid wute, 

"(ii) the various systems and means of resouree conservation, 
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"(iii} the various systems and technologies for collection, 
transport, storage, treatment, and final disposition of solid waste, 
a~ -

"{lv) other aspeets of solid waste and hazardous· solid waste 
management. . 

SUeh central reference library shAll also eontain, but not be limited to, the model 
eodeis and model accounting systems develo~ under this section, the information 
eollected under subsection (d), and, subject to any applicable requirements of 
eonfidentiality, information respecting any aspect of solid waste provided by 
of!ie!ers and employees of the Environmental Protection Agency which has been 
aequired by them in the eonduct of their functions under this Act and which may 
be of value to Federal, State, and local authorities and other persons. 

"(2) Information in the central reference library shall, to the extent 
practicable, be eoUated, analyzed, verified, and published and shall be made 
available to State and local governments and other persons at reasonable times 
and subject to such reasonable charges a.s may be necessary to defray expenses of 
making such information available. 
"(c) MODEL ACCOUNTING SYSTEM.-In order to assist State and local 

governments in determining the cost and revenues associated with the collection and 
disposal of solid waste and with resource recovery operations, the Administrator shall 
develop and publish a recommended model cost and revenue accounting system ap;>licable 
to the solid waste management !unctions of State and local governments. Such system 
shall be in accordance with generally accepted accounting principles. The Administrator 
shall periodically, but not less frequently than once every five years, review such 
accounting system and revise it as necessary. 

"(d) MODEL CODES.-The Administrator is authorized, in eooperation with 
appropriate State and local agencies, to recommend model codes, ordinances, and 
statutes, providing for sound solid wa.ste management. 

"(e) INFORMATION PROGRAMS.-
"(1) The Administrator shall implement a program !or the ra;>i~ 

dissemination of information on solid wa.ste management, hazardous waste 
management, resource conservation, and methods of resource recovery from solid 
waste, including the results of any relevant research, investigations, experiments, 
surveys, studies, or other information which may be useful in the impleTnentation 
of new or improved solid waste management practices and methods anc 
information on any other technical, managerial, financial, or market aspect of 
resource conservation and recovery facilities. 

"(2) The Administrator shall develop and implement educational programs 
to promote citizen understanding of the need for environmentally sound sol.Jc 
wa.ste management practices. 
"(!) COORDINATION.-In eollecting and disseminating information under th:s 

section, the Administrator shall coordinate his actions and cooperate to the maxim u -n 
extent possible with State and local authorities. 

"(g) SPECIAL RESTRICTION.-Upon request, the full range of alternative 
teehnologies, programs or processes deemed feasible to meet the resource recovery or 
resource conservation needs of a jurisdiction shall be described in such a manner as to 
provide a sufficient evaluative basis from which the jurisdiction can make its decisions. 
but no officer or employee of the Environmental Protection Agency shall, in an official 
eapacity, lobby for or otherwise repn!Sent an aceney position in favor of resour~e 
recovery or resource conservation, as a policy alternative for adoption into o"'inan~es. 
codes, regulations, or law by any State or political subdivision thereof. 
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"FULL-SCALE DEMONSTRATION FACILmES 
-

"See. 8004. (a) AUTHORITY.-The Administrator may enter into contracts with 
public ageneies or authorities or private persons for the construction and operation of a 
full-seale demonstration facility under this Aet,. or provide financial assistance in the 
form o! grants to a full-seale demonstration facility under this Aet only if the 
Administrator finds that-

"(1) IUCh facility or proposed facility will demonstrate at full seale a new 
or significantly improved technology or proeess, a practical and significant 
improvement in solid waste management practice, or the technological feasibility 
and east effectiveness of an existi~, but unproven technology, process, or 
praetiee, and will not duplicate any other Federal, State, Ioeal, or commercial 
facility whieh has been eonstrueted or with respect to whieh construction has 
begun (determined as of the date action is taken by the Administrator under this 

·Act), 
"(2) such contract or assistance meets the requirements o! section 8001 and 

meets other applicable requirements of the Aet, 
"(3) sueh facility will be able to comply with the guidelines published under 

section 1008 and with other laws and regulations for the protection of health a.nc 
the environment, 

"(4) in the ease of a contract for construction or operation, such facility is . 
not likely to be eonstrueted or operated by State, Ioea.l, or private persons or in 
the ease of an applieation !or financial assistance, such !aeility is not likely to 
receive adequate financial assistance !rom other sourees, and 

"(5) any Federal interest in, or assistance to, such !aeility will be disposed 
of or terminated, with apropriate compensation, within sueh period of time as may 
be necessary to carry out the basic objectives o! this Aet. 
"(b) 'nME UMITATION.-No obligation may be made by the Administrator for 

flnaneial assistanee under this subtitle for any full-scale demonstration !acUity after the 
date ten years after the enactment of this section. No expenditure of funds for any such 
full-seale demonstration facility under this subtitle may be made by the Administrator 
after the date fourtHn years after such date of enactment. 

"(e) COST SHAJUNG.-
"(1) Wherner practicable, in eonstrueti~, operati~, or providi~ financial 

assistance undel' this subtitle to a full-scale demonstration facility, th~ 
Administrator ftD endeavor to enter into acreements and make other 
arrangements for maximum practicable cost sharinc with other Federal, State, 
and local acenei•, private persons, or any eombination thereof. 

"(%) "nw Administrator shall enter into arrancements, wherever practicable 
and desirable. to provide monitorinc of full-seale solid wute facilities (whether or 
not eonstrueted or opet'ated under this Act) for purposes of obtaininc information 
coneemq the performance, and other aspects, of sueh faentU•. Where the 
Administrator provides only monitorinc and eY&luation lnstnJments or penoMel 
(or both) or fW~c1s for such instruments or personnel and p~vides no other financial 
assistance to a facility, notwithstandinc seetion 1001(eX3), t!Ue to any Invention 
made or conceived of in the course of developfnc, ••trueUrv, ar operat.q sueh 
facUlty lhall not be required to vest in the United States and patents r.-pee~ 
.. eh invention shall not be ~ired to be issued to the United Stat•. . . 
ll(d) PROHIBmON .-After the date of enactment of this teetion, the Admin

Istrator shaD not construct or operate any !ull~le faentty (exeept by contract with 
public agencies or authorities or private persons). 
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"SPECIAL STUDY AND DEMONSTRATION PROJECTS ON RECOVERY 
OF USEFUL ENERGY AND MATERIALS 

"See. 8005. (a) STUDIES.-The Administrator shall conduct studies and develop 
recommendations for administrative or legislative action on-

11(1) meaJ\5 of reeoveri~ materials &nd energy from solid waste, recom
me~ U3eS of such materials and energy for national or international welfare, 
ineludi~ identification of potential markets for such recovered resources, the 
impaet of distribution of such resourees on existi~ markets, and potentials for 
energy conservation through resouree conservation and resource recovery; 

"(2) actions to reduce waste generation which have been taken voluntarily 
or in response to governmental action, and those which practically eould be taken 
ln the future, and the economic, soeial, and environmental consequences of such 
aetioi"L'; 

"(3) methods of colleetion, separation, and eontainerization which will 
encourage efficient utilization of facilities and contribute to more effective 
programs of reduction, reuse, or disposal of wastes; . 

"(4) the use of Federal proeW'ement to develop market demand for 
recovered resources; 

"(5) recommended incentives (ineluding Federal grants, loans and other 
assistance) and disincentives to accelerate the reclamation or recycling of 
materials from solid wastes, with special emphasis on motor vehicle hulks; 

"(6) the effect of existing public policies, including subsidies and economic 
incentives and disincentives, pereentage depletion allowances, eapital gains 
treatment and other tax incentives and disincentives, upon the recycling and reuse 
of materials, and the likely e!fect of the modification or elimination of such 
incentives and disincentives upon the reuse, recycling and conservation of such 
materials; 

"(7) the necessity and method of imposi~ disposal or other charges on 
packaging, containers, vehicles, and other manufactured goods, which charges 
would reflect the cost of final disposal, the value of recoverable components of 
the item, and any social costs associated with nonrecyeling or uncontrolled 
disposal of such items; and 

"(8) the legal constraints and institutional barriers to the acquisition or land 
needed for solid waste management, includi~ land for !acUities and disposal sites; 

"(9) in consultation with the Secretary of Agriculture, agricultural waste 
management problems and praetiees, the extent of reuse and recovery of 
resources in such wastes, the prospects for improvement, Federal, State, and local 
regulations governi~ such practices, and the eeonomie, social, and environmental 
consequenees of sueh practices; and 

"(10) in consultation with the Secretary or the Interior, min~ waste 
management problems, and practices, includi~ an assessment of existing 
authorities, technologies, and economics, and the environmental and public health 
eoMequences of sueh practices. 
"(b) DEMONSTRA110N.-1be Administrator is also authorized to carry out 

demonstration projects to test and demonstrate methods and teehniques developed 
pursuant to subsection (a). 

"(c) APPIJCATION OF OTHER SEC110NS.-Section IOOJ(b) and (e) shall be 
applicable to investigations, studies, and projects carried out under this section._ 
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"GRANTS FOR RESOURCE RECOVERY SYSTEMS AND IMPROVED 
SOLID WASTE DISPOSAL FACILmES 

"See. ·aoo6. AUTHORITY.- The Administrator is authorized to make grants 
pursuant to this seetion to any State, municipal, or interstate or intermunicipal agency 
for the demonstration of resouree reeovery systems or for the eonstruction of new or 
improved Solid waste disposal facilities. 

"(b) coNomoNs.- , 
"(1) Any grant under this section fc~ the demonstration of a resource 

recovery system may be made only if it (A) is consistent with any plans which 
meet the requiremente of sti)title D of this Act; (B) is consistent with the 
ruidelines recommended pursuant to section 1008 of this Act; (C) is designed to 
provide area-wide resource r~very system!" consistent with the purposes of this 
Aet, as determined by the Administrator, . :rsuant to regulatiors promulgated 
under subsection (d) of this set""tion; and (D) provides an equitable system for 
distributing the costs associated with construction, operation, and maintenance of 
any resource recovery system among the users of such system. 

"(2) The Federal share !or any project to which paragraph (1) applies shall 
not be more than 75 percent. 
"(c) LIMITATIONS.-

"( 1) A grant under this section for the construction of a new or imprc·:ed 
solid waste disposal facility may be made only if-

"(A) a State or interstate plan for solid waste disposal has been 
adopted which applies to the area involved, and the facility to be 
constructed (i) is consistent with such plan, (ii) is included in a 
comprehensive plan for the area involved which is satisfactory to t 1e 
Administrator for the purposes or this Act, and (iii) is consistent with tne 
guidelines recommended under seetion 1008, and 

"(B) the project advances the state of the art by applying new and 
improved techniques in reducing the environmental impact of solid waste 
disposal, in achieving recovery of energy or resources, or in recycling 
useful materials. 
"(2) The Federal share !or any project to which paragraph (1) applies shall 

not be more than 50 pereent in the case or a project serving an area which in
cludes only one m\D'licipality, and not more than 75 percent in any other case. 
"(d) REGULATIONS.-

"(!) The Administrator shall promulgate regulations establishing a 
procedure for awarding grants under this seetion whieh-

"(A) provides that projects will be carried out in eomm\D'lities of 
varying sizes, under such conditions as will assist in tolving the community 
waste problems or urban-industrial eenters, metropolitan regions, and rural 
areas, under representative geographic and environmental eonditions; and 

"(B) provides deadlines for submission of, and aetion on, grant 
requests. 
"(2) In taking action on applications for grants under this seetion, consider

ation shall be given by the Administrator (A) to the public benefits to be derived 
by the construction and the propriety of Federal aid in makq such crant; (B) to 
the extent applicable, to the eeonomie and eommereial YiabDity of the project 
(including contractual arrangements with the private .etor to liwicet any 
resourees reeovered); (C) to the potential of sueh project for general apppUeation 
to community solid waste disposal problems; and (D) to the use by the applicant or 
comprehensive regional or metropolitan area planning . 
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"(e) ADDmONAL UMITATIONS.-A grant under this section-
-- "(I) may be made only in the amount of the Federal share of (A) the 

estimated total design and eonstruetion eosts, plus (B) in the ease of a grant to 
which stbseetion (b){l) applies, the first-year operation and maintenance costs; 

"(2) may not be provided for land acquisition or (exeept as otherwise 
provided in paragraph (1) {B)) for operatir~ or- maintenance costs; 

·- "(3) may not be made until the applicant has made provision satisfactory to 
the Administrator for proper and efficient operation and maintenance of the 
projeet (subject to paragraph (l) (B)); and . . . . . 

"(4) may be made subject to such conditions and requirements, in addition 
to those provided in this section, as the Administrator may require to properly 
carry out his functions pursuant to this Act. 

For ptrpases of paragraph (1), the non-Federal share may be in any form, including, but 
not limited to, lands or interests therein needed for the projeet or personal property or 
services, the value of which shall be determined by the Administrator. 

"(f) SINGLE STAT£.-
(1) Not more than 15 pereent of the total of funds authorized to be 

appropriated for any flSCal year to carry out this section shall be granted under 
this section for projects in any one State. 

"(2) The Administrator shall prescribe by regulation the maMer in which 
this subsection shall apply to a gnant under this section for a project in an area 
which includes all or part of more than one State. 

"AUTHORIZATION OF APPROPRIATIONS 

"Sec. 8007. There are authorized to be appropriated not to exceed $35,000,000 fo:
the fiscal year 1978 to carry out the purposes or this subtitle (except !or section 8002). 
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SOB'lflLE I-RBGULA110N OF UNDERGROUND STORAGE TANKS 

"DEFINmONS AND EXEMPTIONS 

"See. 9001. For the purposes of this subtitl~ 
. 11(1) The term 'underground storage tank' means any one or eombination of 

tankS (ineludi~ underground pipes eonneeted thereto) which is used to contain an 
aceumulation of regulated substances, and the volume of which (ineluding the 
volume of the underground pipes connected thereto) is 10 percent or more beneath 
the surface of the ground. Such term does not inelude any-

"(A) farm or residential tank of 1,100 gallons or Jess capacity used for 
stori~ motor fuel for noncommercial purposes. 

"(B) tank used for storing heating oil for conwmptive use on the 
premises where stored. 

"(C) septic tank, 
"(D) pipeline facility (includi~ gatheri~ lines) regulated under-

"(1} the Natural Gas Pipeline Safety Act of 1968, (49 
U.S.C.App. 1671, et seq.), 

"(ii) the Hazardous Liquid Pipeline Safety Aet of 1979 (49 
u.s.C.App. 2001, et seq.), or 

"(iii) which is an intrastate pipeline facility regulated under 
State laws comparable to the provisions of law referred to in clause 
(i) or (ii) of this subparagraph; 
"(E) surface impoundment, pit, pond, or lagoon, 
"(F) storm water or waste water collection system. 
"(G) now-through process tank; 
"(H) liquid trap or associated gatheri~ lines directly related to oil or 

gas production and gathering operations; or 
"(I) storage tank situated in an underground area (sueh as a basement, 

cellar, mineworki~, drift, shaft, or tunnel) if the storage tank is situated 
upon or above the surface of the floor. 

The term 'underground storage tank' shall not include any pipes connected to any 
tank which is described in subparagraphs (A) through (I). 

"(2) The term 'regulated substance' means-
"(A) any S\i)stance defined in seetion 101(14) of the Comprehensive 

Environmental Response, Compensation, and Liability Act of 1980 (but not 
includq any s\bstance regulated as a hazardous waste under subtitle C), 
and 

"(B) petroleum, inelud~ crude on or any fraction thereof which is 
liquid at standard eonditiom of temperature and pressure (60 degrees 
Fahrenheit and 14.7 pounds per square inch &bJOlute); 
"(3) The term 'owner' mea.ns-

"(A) in the ease of an underground storage tank in use on the date of 
enactment of the Hazardous and Solid Wute Amendments of 1984, or 
brought into use after that date, any person who owns an ~und 
storage tank used for the storage, use, or dispensi~ of recul&ted substances, 
and 

"(B) in the ea.se of any undef'II'Ound storqe tank In ue before the 
date of enactment of the Haurdous and Solid Wute Ameodments of 1984, 
but no longer ln use on ·the date of enactment of such Amendments, any 
person who owned such tank immediately before the discontinuation of its 
use. 
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"(4) The term 'operator' means any person in control of, or having 
responsibility for, the daily operation of the underground storage tank. 

"(S) The term 'release' means any spilling, leaking, emitting, discharging, 
eseapi.ng, leaching, or disposi~ from an underground storage tank into ground 
water, surface water or subsurface soils. _ 

"(6) The term 'person' has the same meaning as provided in section 1 004( 15), 
except that such term includes a eonsortium, a joint venture, and a eommercial 
entity, and the United States Government. 

. "(7) The term 'nonopera tional storage ·tank' means any underground storage 
tank In which regulated substances will not be deposited or from which regulated 
substances wQl not be dispensed after the date o!. the enactment o! the Hazardous 
and Solid Waste Amendments of 1984. 

"NOTIFlCA TION 

"Sec. 9002. (a) UNDERGROUND STORAGE TANKS.-
"(1) Within 18 months after the date of enactment of the Hazardous and 

Solid Waste Amendments of 1984, each owner of an underground storage tank shall 
notify the State or local agency or department designated pursuant to subsection 
(b){l) o! the existence o! such tank, speei!ying the age, size, type, location, and 
uses of such tank. 

"(2)(A) For each underground storage tank taken out of operation 
after January 1, 1974, the owner of such tank shall, within 18 months after 
the date of enactment o! the Hazardous and Solid Waste Amencments of 
1984, notify the State or local agency, or department designated pursuant to 
subsection (b)( 1) of the existence of such tanks (unless the owner knows the 
tank subsequently was removed from the ground). The owner of a tank taken 
out of operation on or before January 1, 1974, shall not be required to notify 
the State or local agency under this subsection. 

"(B) Notice under subparagraph (A) shall specify, to the extent known 
to the owner-

"(i) the date the tank was taken out of operation; 
"(ii) the age of the tank on the date taken out of operation, 
"(iii) the size, type and location of the tank, and 
"(iv) the type and quantity of substances left stored in such 

tank on the date taken out or operation. 
"(3) Any owner which bri~s into use an underground storage tank after the 

initial noti!ieation period specified under paragraph {1), shall notify the designated 
State or local agency or department within 30 days or the existence of such tank, 
specifying the age, size, type, location and uses or such tank. 

"(4) Paragrapns (1) through(3) o! this subsection shall not apply to tanks for 
which notiee was given pursuant to section 103(c) of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980. 

"(5) Beginning 30 days after the Administrator prescribes the form of notice 
pursuant to subsection (b)(2) and !or 18 months thereafter, any person who deposits 
regulated substances in an underground storage tank shall reasonably notify the 
owner or operator of such tank or the owner's notification requirements pursuant to 
this subsection. . 

"(6) BegiMing 30 days after the Administrator issues new tank performance 
standards pursuant to section 9003(3) o! this subtiUe, any person who sells a tank 
intended to be used as an underground storage tank shall notify the purchaser of 
such tank of the owner's notification requirements pursuant to this subsection. 
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"(b) AGENCY DESIGNATION.-
"(1) Within 180 days after the enactment of the Hazardous and Solid Waste 

Amendments of 1984, the Govemors of each State shall designate the appropriate 
Stats agency or department or local agencies or departments to. ~eive the 
noti!ieatio~ under subseetion (a)( 1 ), (2), or (3). 

11(2) Within 12 months after the date of enactment of the Hazardous and 
Solid Wute Amendments of 1984, the Administrator, in co~ultation with State and 
Ioeal. officials designated pursuant to subSection (b)(l), and after notiee and 
opportunity !c·~ public comment, shall prescribe the form of the notice and the 
Information to be included in the notifications under subsection (a)( 1), (2), or (3 ). 1n 
prescn'bing the form of such notice, the Administrator shall take into account the 
e!!eet on small businesses and other owners and operators. 

"RELEASE DETECTION, PREVENTION, AND 
CORRECTION REGULATIONS 

"Sec. 9003. (a) REGULA TIONS.-The Administrator, after notice and opportunity 
for publie comment, and at least 3 months before the eftective dates specified •n 
subsection (f), shall promulgate release detection, prevention, and correction regulations 
applicable to all owners and operators of underground storqe tanks, as may be necessary 
to protect human health and the environment. . 

"(b) DlSTINCnONS IN REGULATIONS.-In promulgating regulations under this 
section, the Administrator may distinguish between types, classes, and qes of 
underground storage tanks. In making sueh distinctions, the Administrator may take into 
consideration factors, including, but not limited to: location of the tanks, soil and 
climate conditions, uses of the tanks, history of maintenance, age of the tanks, current 
industry recommended practice:.: national consensus codes, hydrogeology, water table, 
size of the tanks, quantity of regulated substances periodically deposited in or dispensed 
from the tank, the technical capability of the owners and operators, and the 
compatibility of the regulated substance and the materials of which the tank is 
fabricated. 

"(c) REQUIREMENTS.-The regulations promulpted pursuant to this section shall 
include, but need not be limited to, the following requirements respeeti~ all 
underground storage tanks-

"(1) requirements !or maintain!~ a leak deteetion system, an inventory 
control system together with tank testi~, or a comparable system or method 
designated to identify releases in a manner consistent with the protection of human 
health and the environment. 

"(2) requirements for maintaining reeords of any monitori~ or leak 
detection system or inventory control system or tank testing or comparable system; 

"(3) requirements for reporti~ of releases and corrective aetlon taken in 
response to a release from an underground storage tank; 

"(4) requirements !or taki~ correetive aetion in response to a release from 
an underground storage tank; and 

"(5) requirements ror the elc:aure or tanks to prevent future releases of 
regulated substances into the environment. 
"(d) FINANCIAL RESPONSIBU.ITY.-

"(1) As he deems neeessary or desirable, the Administrator shall promulgate 
recuiations continirv requirements for maintainirv evidence of tlnaneial 
responstbWty u he deems n~ry and desirable ror taku.t corrective action and 
compensati~ third parties !or bodQy Injury and property damqe caused bJ lUdden 
and nonsudden accidental releases arising from operati~ an underrround storage 
tank. 
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"(2) Financial responsibility required by this subseetion may be establishing 
in accordance with regulations promulgated by the Administrator by any one, or any 
eombtnation, of the following: insurance, guarantee, SW'ety bond, letter of credit, 
or tJ,~aU!ieation as a sell-insurer. In promulgati~ requirements ·amder this 
subsection, the Administrator is authorized to speeify policy or other eontractual 
terms, conditions, or defenses which are . necessary or are unacceptable in 
establishirc such evidence of fina.neial responsibility in order to effectuate the 
purpaies of this subtitle. 

"(3) In any ease where the owner or operator is in bankruptcy, 
reorganization, or arrangement pursuant to the Federal Bankruptey Code or where 
with reasonable diligence jurisdiction in any State eourt of the Federal Courts 
cannot be obtained over an owner or operator likely to be solvent at the time of 
judgement, any claim arisi~ from conduct for which evidence of financial 
responsibility must be provided under this subsection may be asserted directly 
against the guarantor providing such evidence of financial responsibility. In the 
case of any action pursuant to this paragraph such guarantor shall be entitled to 
invoke all rights and defenses which would have been available to the owner or 
operator if any aetion had been brought against the owner or operator by the 
claimant and which would have been available to the guarantor if an action had 
been brought against the guarantor by the owner or operator. 

"(4) The total liability of any guarantor shall be limited to the aggregate 
amount which the guarantor has provided as evidence of financial responsibility to 
the owner or operator under this section. Nothing in this subsection shall be 
construed to limit any other state or Federal statutory, contractual or common law 
liability of a guarantor to its owner or operator includ~, but not limited to, the 
·liability or such guarantor for bad faith either in nerotiating or in failing to 
negotiate the settlement of any claim. Nothing in this subsection shall be 
construed to diminish the liability of any person under section 107 or 111 of the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980 or 
other applicable law. 

"(5) For the purpose of this subsection, the term 'guarantor' means any 
person, other than the owner or operator, who provides evidence of financial 
responsibility for an owner or operator under this subsection. 
"(e) NEW TANK PERFORMANCE STANDARDS.-The Administrator shall. not later 

than 3 months prior to the effective date specified in subsection (!), issue performance 
standards for underground storage tanks brought into use on or after the effective date 
of such standards. The performance standards for new underground storage tanks shall 
include, but need not be limited to, design, construction, installation, release detection, 
and compatibility standards. 

"(!)EFFECTIVE DATES.-
"( 1) Regulations issued pursuant to subsection (c) and (d) of this section, and 

standards issued pursuant to subsection (e) of this seetion, tor underground storage 
tanks eontaining regulated substances defined in section 9001(2)(B) (petroleum, 
including crude oil or any fraction thereof which is liquid at standard eonditions of 
temperature and pressure) shall be effective not later than 30 months after the 
date of enactment of the Hazardous and Solid Waste Amendments of 1914. · 

"(2) Standards issued pursuant to subsection (e) of this section (entitled 'New 
Tank Performance Standards') !or underground storage tanks eontainirc regulated 
slilstances defined in section 900 1(2)(A) shaD be ~ffective not later than 36 months 
after the date or enaetment of. the Hazardous and Solid Waste Amendments of 
1984. -
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"(3) Regulations issued pursuant to subsection (c) of this section (entitled 
'Requirements') and standards issued pursuant to subsection (d) oC this section 
(ent~tled 'Finaneial Responsibility') for underground storage tanks eontaining 
regulated substances de tined in seetion 900 1(2)(A) shall be e!feetive not later than 
48 months after the date of enactment of the Hazardous and Solid Waste Amend
ments of 1984. 
"Ci) INTERlM PROHIBmON .-

. "(1) Until the ef!eetive date of ·the standards promulgated by the 
Administrator under subseetion (e) and after 180 days after the date of the 
enaetment of the Hazardous and Solid Waste Amendments of 1984, no person may 
imtall an underground storage tank for the purpose of storing regulated substances 
unless S\.'"'"" tank (whether of single or double wall eonstruetion)-

"(A) will prevent releases due to corrosion or structural failure for the 
operational life of the tank; 

"(B) is cathodically protected against corrosion, comtructed of 
noncorrosive material, steel clad with a noncorrosive material, or designed 
in a maMer to prevent the release of threatened release of any stored 
substance; and 

"(C) the material used in the construction or lining of the tank is 
compatible with the substance to be stored. 
"(2) Notwithstanding paragraph (1), if soil tests conducted in accordance with 

ASTM Standard GS7-78, or another standard approved by the Administrator, show 
that soil resistivity in an installation loeation is 12,000 ohm/em or more (unless a 
more stringent standard is prescribed by the Administrator by rule), a storage tank 
without corrosion proteetion may be installed in that loeation during the period 
referred to in paragraph (1). 

"APPROVALOFSTATEPROGRAMS 

"Sec. 9004. (a) ELEMENT OF STATE PROGRAM.-
"{1) Beginning 30 months after the date of enactment of the Hazardous and 

Solid Waste Amendments of 1984, any State may, submit an underground storage 
!.ank release detection, prevention, and correction program for review and approval 
by the Administrator. The program may cover tanks used to store regulated 
substances referred to in 900 1(2)(A) or (B) or both. 

"{2) A State program may be approved by the Administrator under this 
section only if the State demonstrates that the State program includes the 
following requirements and standards and provided for adequate enforcement of 
compliance with such requirements and standards-

"(!) requirements for maintaining a 1-.k detection system, an inventory 
control system together with tank testing, or a eomparable system or method 
designed to identify releases in a m&Mer consistent with the protection of human 
health and the environment; 

"(2) requirements for maintaining reeords of any monitoring or leak 
detection system or inventory control system or tank testing system; 

-(3) requirements Cor repo~ or any releues and eorreetive aetion taken in 
response to a release from an underground storace tank; 

· -(4) requirements for tak~ eorreetive action in response to a release !rom 
an underground storage tank; 

-(S) requirements for the el01ure of tanks to prevent tutYre releases of 
regulated substances into the emironment; 
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"(6) requirements for maintaini~ evidence or financial responsibility for 
tak~ corrective action and eompensati~ third parties !or bodily injury and 
propetty damage caused by sudden and no~udden accidental releases arisi~ !rom 
operating an underground storage tank; . -

~)standards of performance for new underground storage tanks; and 
"(8) requirements- . 

"(A) for notifying the appropriate State agency or department (or 
·. loeal agency or department) designated accordi~ to section 9002(b)(l) of the 

existence ot any operational or non-operational underground storage tank: 
and 

"(B) tor providing the information required on the form issued 
pursuant to section 9002(b)(2). 

"(b) FEDERAL STANDARDS.-
(!) A state program submitted under this section may be approved only if the 

requirements under paragraphs (1) through (7) of subsection (a) are no less stringent 
than the corresponding requirements standards promulgated by the Administrator 
pursuant to section 9003(a). 

"(2)(A) A State program may be approved without regard to whether 
or not the requirements referred to in paragraphs (1}, (2), (3), and (5) of 
subsection (a} are less stringent than the corresponding standards under 
section 9003(a) duri~ the 1-year period commencing on the date of 
promulgation of regulations under section 9003(a) if State regulatory action 
but no State legislative action is required in order to adopt a State program. 

"(B) If such State legislative action is required, the State program 
may be approved without regard to whether or not the requirements referred 
to in paragraph (1 ), (2), (3), and (5) of subsection (a) are less stringent than 
the corresponding standards under section 9003(a) during the 2-year period 
commencing on the date of promulgation of regulations under section 9003(a) 
(and during an additional 1-year period after such legislative action if 
regulations are required to be promulgated by the State pursuant to such 
legislative action). 

"(c) FINAL RESPONSIBU.ITY .-
"(1) Corrective action and compensation programs financed by fees on tank 

owners and operators and administered by State or local agencies or departments 
may be submitted for approval under subsection (aX6) as evidence of financial 
responsibility. 

"(2) Financial responsibility required by this subsection may be established in 
accordance with regulatio~ promulgated by the Administrator by any one, or any 
combination of the followi~: imurance, guarantee, surety bond, letter of eredit, or 
qualification as a sel!-imurer. In promulgating requirements under this subsection, 
the Administrator is authorized to specify policy or other contractual terms, 
conditions, or defenses which are necessary or are unacceptable in establishing such 
evidence of financial responsibility in order to effectuate the purposes of this 
subtitle. 

"(3) In any case where the owner or operator is in bankruptcy, reorganiza
tion, or arrangement pursuant to the Federal Bank~tey Code or where with 
reasonable diligence jUrisdiction in any State eourt of the Federal Courts eannot be 
obtained over an owner or operator likely to be solvent at the time of judgement, 
any elaim arisi~ from conduct for which evidence ot financial responsibility must 
be provided under this subsection may be asserted directly against the ruarantor 
providing such evidence of financial responsibility. In the case or any action 
pursuant to this paragraph such guarantor shall be entitled to invoke all rights and 
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defenses which would have been available to the owner or operator if any action 
had bei!n brought ega :_--t the owner or operat ~r by the claimant and which would 
have. been available •he guarantor if an action had been brought apinst the 
guarantor by the owr. ~operator. 

~4) The totat . ....oility of any guarantor shall be limited to the aggregate 
amount which the guarantor has provided as evidence of Cinaneial responsibility to 
the owner or operator under this section. .. Nothq in this subseetion shall be 
construed to limit any other State or Federal statutory, contractual or common law 
Uability of a guarantor to its owner or o rater includ~, but not limited to, the 
UabUfty of such guarantor for bad fait.ll either in negotiati~ or in !ailing to 
negotiate the tettlement o! any claim. Nothi~ in this subsection shall be 
construed to diminish the liability of any person under section 107 or 111 o! the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980 or 
other applicable law. 

"(5) For the purpose of this subsection, the term 'guarantor' means anv 
person, other than the owner or operator, who provides evidence o! financial 
responsibility for an owner or operator under this subsection. 
"(d) EPA DETERMINATION.-

"(1) Within 180 days of the date of receipt of a proposed State program, the 
Administrator shall, after notice and opportunity for public comment, make a 
determination whether the - ·.ate's program eomplies with the provisions or this 
section and provides !or adequate enforcement of compliance ~dth the require
ments and standards adopted pursuant to this section. 

"(2) If the Administrator determines that a State program complies with the 
provisions o! this section and provides for adequate enforcement of compliance 
with the requirements and standards adopted pursuant to this section, he shall 
tt.pprove the State program in lieu of the Federal program and the State shall have 

rimary enforcement responsibility with respeet to the requirements of its 
,.~rogram. 

"(e) WITHLRAWAL OF AUTHORIZATION.-Whenever the Administrator deter
mines after public hearing that a State is not administering and enforcing a program 
authorized under this subtitle in accordance with the provisions of this seetion, he shall 
so notify the State. If appropriate action is not taken within a reasonable time, not to 
exceed 120 days after such notification, the Administrator shall withdraw approval of 
•~h program and reestablish the Federal program pursuant to this subtitle. 

"lNSPEcnONS, MONITORING, AND TESTING 

"See. 9005. (a) FURNISHING INFORMATION.-For the purposes of developing or 
assisti~ in the development of any regulations, eonducti~ any study, or en!orc~ the 
provisions of this subtitle, any owner or operator of an underground storace tank (or any 
tank subjeet to study under ~tion 9009 that is used for stori~ regulated substances) 
lhall, upon request or any officer, employee or representative of the Environmental 
Protection Agency, duly desi~Mted by the Administrator, or upon request of any duly 
d~ignated officer, employee, or representative of a State with an approved program, 
f\:·.-nish Information relatl~ to such tanks, their associated ~ipment, their contenu, 
conduet monltorirv or testi~, and permit aueh officer at all reasonable tim• to have 
access to. end to copy aU reeor~ relati~ to sueh tanks. For the purpoaes of develop~ 
or usisti ·:· ln the development of any recuiation, eondueti~ any study, or .tore en, 
employet., 01t representatives are authorized--

11(1) to enter at reasonable times any establishment or other place where an 
\8\derground storage tank is located; 
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"(2) to inspect and obtain samples from any person of any regulated 
substances contained in such tank; and 

_ "(3) to eonduet monitori~ or testi~ or the tanks, associated equipment, 
contents, or surroundi~ soils, air, surface water or ground water. 

Each sueh inspection shall be commenced and eompleted with reasonable promptness. 
"(b) CONFIDENTIALn'Y .-

(1) Any records, reports, or in!ormatio~ obtained !rom any persons under this 
section shall be avai1abe to the public, except that upon a showing satisfactory to 
the Administrator (or the State, as the ease may be) by any person that records, 
reports, or information, or a particular part thereof, to which the Administrator (or 
the State, as the ease may be) or any officer, employee, or representative thereof 
has access under this section if made public, would divulge information entitled to 
protection under section 1905 of title 18 of the United States Code, such 
information or particular portion thereof shall be considered confidential in 
aeeordanee with the record, report, document, or information may be disclosed to 
other officers, employees, or authorized representatives of the this Act, or when 
relevant in any proe~ing under this Act. 

"(2) Any person not subject to the provisions of section 1905 of title 18 of 
the United States Code who knowi~ly and willfully divulges or discloses an)• 
information entitled to protection under this subsection shall, upon conviction, be 
subject to a fine of not more than $5,000 or to imprisonment not to exceed one 
year, or both. 

"(3) In submitting data under this subtitle, a person required to provide such 
data may-

"(A) designate the data which such person believes is subtitled to 
protection under this subsection, and 

"(B) submit such designated data separately !rom other data 
submitted under this subtitle. 

A designation under this paragraph shall be made in writing and in such manner as 
the Administrator may prescribe. 

"(4) Notwithstanding any limitation contained in this section or any other 
provision or law, all information reported to, or otherwise obtained, by the 
Administrator (or by representative of the Administrator) under this Act shall be 
made available, upon writen request of any duly authorized committee o! the 
Congress, to sueh eommittee (including records, reports, or information obtained by 
representative of the Environmental Protection Ageney). 

"FEDERAL ENFORCEMENT 

"Sec. 9006. (a) CO~PLIANCE ORDERS.-
"( 1) ueept as provided in paragraph (2), whenever on the basis of any 

information, the Administrator determines that any person is in violation o! any 
requirement of this Ri)title, the Administrator may issue an order requiri~ 
compliance within • reasonable specified time period or the Administrator may 
eommence a civil action in the United States district court in which the violation 
oeeurred for appropriate relief, including a temporary or permanent injun~tion. 

"(2) In the ease of a violation of any requirement of this subtitle where such 
violation occurs in a State with a program approved under section 9004, the 
Administrator shall give notice to the State in which sueh violation has occurred 
prior to issuing an order or commencing a eivn action under this seetion. 

"(3} If a violation fails ta eomply with an order under this subsection within 
the time specified in the order, he shall be liable for a eivU penalty of not more 
than $25,000 for each day of eontinued noncompliance. 
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"(b) PROCEDURE.-Any order issued under this section shall become final unless, 
no later than 30 days after the order is served, the person or persons name<1 therein 
request a·public heari~. Upon such request the Administrator shall promptly condu~t a 
public hearq. In connection with any proeeedq under this section the Administrator 
may issue subpoenas for the attendance and testimony o! witnesses and the production of 
relevant papers, books, and documents, and may promulgate rules tor discovery 
procedures. . 

"(e) CONTENTS OF ORDER.-Any order issued under this section shall state with 
reasonable· specificity the nature of the violation, specify a reasonable time for 
complian_ee .... and assess a penalty, if any, which the Adminis_trator determines is 
reasonabie taki~ into account the seriousness o! the violation and any good faith efforts 
to comply with the applieable requirements. 

"(d) CIVIL PENAL nES.-
"(1) Arly owner who knowi~ly fails to notify or submits false information 

pursuant to section 9002(a) shall be subject to a eivil penalty not to exeeed Sl 0,000 
!or eaeh tank (or which notification is not given or false information is submitted. 

"(2) Any owner or operator of an underground storage tank who fails to 
eomply with-

"{A) any requirement or standard promulgated by the Administrator 
under section 9003; 

"(B) any requirement of standard of a State program approved 
pursuant to section 9004, or 

"(C) the provisions of section 9003(g) (entitled "Interim Prohibition") 

shall be subject to a civil penalty not to exeeed $10,000 for eaeh tank !or each day 
of violation. 

"FEDERAL F ACILmES 

Sec. 9007. (a) APPUCATION OF SUBTITLE-Each department, ageney, and 
instrumentality of the executive, legislative, and judicial branches of the Federal 
Government having jurisdiction over any underground storage tank shall be subject to and 
comply with all Federal, State, interstate, and local requirements, applicable to such 
tank, both substantive and procedural, in the same maMer, and to the same extent, as 
any other person is subjeet to sueh requirements, ineludi~ payment of reasonable service 
eharges. Neither the United States, nor any agent, employee, or of!ieer thereof, shall be 
Immune or exempt from any process or sanction of any State or Federal court with 
respect to the enforcement of any sueh injunetive relief. 

"(b) PRESIDENTIAL EXE!.1PnON.-The President may exempt any underground 
storage tanks of any department, qeney, or instrumentality in the executive branch 
from compliance with sueh a requirement It he determines it to be in the paramount 
Interest of the United States to do so. No such exemption shall be granted due to lack of 
appropriation unless the President shall have speeifieally requested sueh appropriation as 
a part of the budgetary process and the Co~ess shall have !ailed to make available sueh 
requested appropriations. Any exemption shall be for a period not ln exeess o! one year, 
but additional exemptions may be granted for periods not to exeeed one year upon the 
Pr..-- ident's mak~ a new determination. The President shall report eaeh January to the 
C.. -~ess aU exemptions from the re(Jlirements o! this aeetion granted during the 
pr-t:ed~ ealendar year, together with his reason for gran~ eaeh aueh exemption • 
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"STATE AUTHORITY 

"Sec. 9008. Nothi~ in this subtitle shall preclude or deny any right of any State or 
political sutldivision thereof to adopt or enforce any regulation, requirement .or standard 
of performanee respeeti~ underground storage tanks that is more str~ent than a 
regulation, re~irement, or standard of performance in effect under this subtitle. 

"STUDY OF UNDERGROUND STORAGE TANKS 

"See. 9009. (a) PETROLEUM TANKS.-Not later than 12 months after the date of 
enactment of the Hazardous and solid Waste Amendments of 1984, the Administrator 
shall complete a study of underground storage tanks used for the storage of regulated 
substances defined in section 900 1(2)(B). 

"(b) OTHER TANKS.-Not later than 36 months after the date of enactment of the 
Hazardous and Solid Waste Amendments of 1984, the Administrator shall complete a 
study of all other underground storage tanks. 

"(e) ELEMENTS OF STUDIES.-The studies under subsections (a) and (b) shall 
include an assessment of the ages, types (including methods of manufacture, coatings, 
protection system, the compatibility of the construction materials and the installation 
methods) and locations (including the climate of the locations) of such tanks; soil 
conditions, water tables, and the hydrogeology of tank locations; the relationship 
between the foregoing factors and likelihood of releases from underground storage tanks; 
the effectiveness and costs of inventory systems, tank testing, and leak detection 
systems; and such other factors as the Administrator deems appropriate. 

"(d) FARM, AND HEATING OIL TANKS.-Not later than 36 months after the date 
of enactment of the Hazardous and Solid Waste Amendments of 1984, the Administrator 
shall conduct a study regarding the tanks referred to in section 900HlXA) and (B). Such 
study shall include estimates of the number and location of such tanks and the analysis of 
the extent to which there may be releases of threatened releases from such tanks into 
the environment. 

"(e) REP OR TS.-Upon completion of the studies authorized by this section, the 
Administrator shall submit reports to the President and to the Congress containing the 
results of the studies and recommendations respecting whether or not such tanks should 
be subject to the preceding provisions or this subtitle. 

"(f) REIMBURSEMENT.-
(}) If any owner or operator (excepting an agency, department, or 

instrumentality or the United States Government, a State or a political subdivision 
thereof) shall incur costs, inelud~ the loss of business opportunity, due to the 
closure or interruption of operation of an underground storage tank solely for the 
purposes of conducting studies authorized by this section, the Administrator shall 
provide such person fair and equitable reimbursement for such costs. 

"(2) AU claims for reimbursement shall be filed with the Administrator not 
later than 90 days after the closure or interruption which gives rise to the claim. 

"(3) Reimbursements made under this section shall be from funds appropri
ated by the Congress pursuant to the authorization contained in section 2007(g). 

"(4) For purposes of judicial review, a determination by the Administrator 
under this subsection shall be considered final agency action. 

"AUTHORIZATION OF APPROPRIATIONS 

"Sec. 9010. For authorization of appropriations to carry out this sub1itle, see 
section 2007(g)." 
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AMENDMENTS FROM PUBUC LAW 91-15-JULY 12, 1913 

ENVIRONMENTAL PROTECTION AGENCY 

Sa.lari es and Expenses 

For ·.neeessary expenses, not otherwise provided for, including hire of passenger 
motor vehicles; hire, maintenance, and operation of aircraft; uniforms, or allowances 
therefor, as authorized by 5 U.S.C. 5901-5902; services as authorized by 5 U.S.C. 3109, 
but at rates for individuals not to exceed the per diem rate equivalent to the rate for Gs-
18; purchase of reprints; library memberships in soeieties or associations which issue 
publieations to members only or at a price to members lower than to subscribers who are 
not members; and not to exceed $3,000 for official reception and representation 
expenses; $574,900,000: PROVIDED, ibat none of these funds may be expended for 
purposes of Resource Conservation and Recovery Panels established under section 2003 
of the Resource Conservation and Recovery Act, as amended (42 U.S.C. 6913). 

Research and Development 

For research and development activities, $142,700,000, to remain available until 
September 30, 1985. 

Abatement, Control, and Compliance 

For abatement, eontrol, and compliance activities, $393,900,000, to remain 
available until September 30, 1985; PROVIDED, ibat none of these funds may be 
expended for purposes of Resource Conservation and Recovery Panels established under 
section 2003 of the Resource Conservation and Recovery Act, as amended (42 U.S.C. 
6913), or for support to State, regional, local and interstate agencies in accordance with 
subtitle 0 of the Solid Waste Disposal Act, as amended, other than section 4008(aX2) or 
4009. 

R-117 



SOUD WASTE DISPOSAL ACT AMENDMENTS OF 1980 

Sections that do not amend the Solid Waste Disposal Act 
(Resource Conservation and Recovery Act of 1976) 

Section 1. This Act may be cited as the "Solid Waste Disposal Act Amendments of 1980." 

Sections 2 through 31 amend the Solid Waste Disposal Act {Resource Conservation and 
Recovery Aet of 1976). 

Section 3. [ Repealed by PL 96-482) 

Section. 4. {a) ln order to demonstrate effective means of dealing with contamination of 
public water supplies by leachate from abandoned or other landfills, the Administrator of 
the Environmental Protection Agency is authorized to provide technical and financial 
assistance for a research program to control leachate from the Llangollen Landfill in 
New Castle County, Delaware. 

(b) The research program authorized by this section shall be designed by the New 
Castle County areawide waste treatment management program, in cooperation with the 
Environmental Protection Agency, to develop methods for controlling leachate 
contamination from abandoned and other landfills that may be applied at the Llangollen 
Landfill and other landfills throughout the Nation. Sueh research program shall 
investigate all alternative solutions or corrective actions, including-

(1) hydrogeologic isolation of the landfill combined with the collection and 
treatment or leachate; 

(2) excavation of the refuse, followed by some type of incineration; 
(3) excavation and transportation of the refuse to another landfill; and 
(4) collection and treatment of contaminated leachate or ground water. 

Such research program shall consider the economic, social, and environmental 
consequences of each such alternative. 

(c) The Administrator of the Environmental Protection Agency shall make available 
pe~onnel of the Agency, including those of the Solid and Hazardous Waste Research 
Laboratory (Cincinnati, Ohio), and shall arrange for other Federal personnel to be made 
available, to provide technical assistance and aid in such research. The Administrator 
may provide up to $250,000, of the sums o.ppropriated under the Solid Waste Disposal 
Act, to the New Castle County areawide waste treatment management program to 
conduct such research, including obtaining consultant services. 

(d) In order to prevent further damage to public water supplies during the period of 
this study, the Administrator of the Environmental Protection Agency shall provide up to 
$200,000 in each of Ciscal years 1977 and 1978, of the sums appropriated under the Solid 
Waste Disposal Act for the operati~ costs of a counterpumping program to contain the 
leachate from the Llangollen Landfill. · · 

Section 32. (a) ENERGY AND MATERIALS CONSERVATION AND RECOVERY. (a) The 
Congress finds that-

(1) significant savings could be realized by conserving materials il'\. order to 
reduce the volume or quantity or material which ultimately becomes waste; 
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(2) solid w;:. .· contains valuable energy and material resources which can be 
recovered and us thereby conserv~ increasif'€lY scarce and expensive fossil 
!uels~nd virgin materials; 

· (3) the reeovery o! energy and materials contributir'€ to such waite streams, 
ean have the e!!eet o! reducing the volume o! the municipal waste stream and the 
burden of disposi~ of inereasif'€ volumes of solid waste; 

(4) the technology to conserve resources exists and is commercially feasible 
to apply; 

(5) the teehnolcp to recover energy and materials !rom solid waste is of 
demonstrated eommeretal feasibility; and 

(6) various communities throughout the nation have different needs and 
different potentials !or conserving resources and !or utilizing techniques for the 
recovery o! energy and materials from waste, and Federal assistance in planni~ 
and implementiJ'€ such energy and materials conservation and recovery Pr'Oil'ams 
lhould be available to all communities on an equitable basis in relation to their 
needs and potential. 

Seetions 32 (b) through (g) amend the Solid Waste Disposal Act. 

Section 33. NATIONAL ADVISORY COMMISSION ON RESOURCE CONSERVATION AND 
RECOVERY. (a)(l) There is hereby established in the executive branch of the United 
States t~e National Advisory Commission on Resource Conservation and Recovery, 
hereinE.:·ter in this section referred to as the "Commission". 

(2) The Commission shall be composed o! nine members to be appointed by the 
President. Such members shall be qualified by reason of their education, traini~, or 
experience to represent the view or consumer rro~. industry associations, and 
environmental and other groups concerned with resource eonse:-vation and recovery and 
at least two shall be elected or appointed State or loeal officials. Members shall be 
appointed for the life of the Com mission. 

(3) A vacancy in the Commission shall be filled in the manner in which the original 
appointment was made. 

(4) Five members of the Commission shall constitute a quorum for transaeting 
business of the Commission except that a lesser number may hold heari~ and conduet 
information~thering meeti~s. 

(5) The Chairperson of the Commission shall be desipllted by the President from 
among the members. 

(6) Upon the expiration of the two-year period begiMi~ on (A) the date when all 
initial members of the Commission have been appointed or when (B) the date when initial 
funds become available to earry out this seetion, whichever is later, the Commission 
shall transmit to the President, and to each House of the Congress, a final report 
eontainil'€ a detaDed statement of the findif'€s and conclusions of the Commission, 
together with such reeommendations as it deems advisable. 

(?) The Commission shaU submit an interim report on February 15, 1982, and the 
Commission may also submit, for legislative and administrative aetions relati~ to the 
SoUd Waste Disposal Act, other interim reports prior to the submission to its final report. 

(8) The Commission shall cease to exist 30 days after the submission of its final 
report. 

(b) The Commission shall-
(1) after consultation with the appropriate Federal acenei•, review 

budgetary priorities relating to resource conservation aDd recovery, determine to 
what extent program goals relati~ to resource conservation and recover')' are being 
realized, and make recommendations eoneerning the appropriate program bllanee 
and priorities. 
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(2) review any existi~ or proposed resource conservation and recovery 
guidelines or regulations; 

· (3) determine the eeonomic development or savi~ potential of resource 
eonservation and recovery, including the availability of markets fo~ r~overed 
energy and materials, for eeonomic materials savings through conservation, and 
make reeommendations eonceming the utilization of such potential; 

(4) Identify, and make recommendations addressing, institutional obstacles 
im~ing the development of resource conservation and resource recovery; and 

(5) evaluate the status of resource conservation and recovery technology and 
systems including beth materials and energy recovery,_ technologies, recycling 
methods, and other iMovative methods for both conserving energy and materials 
extractable from solid waste. 

The review referred to in paragraph (1) should include but not be limited to an 
assessment of the effectiveness of the technical assistance panels, the public 
participation program and other program activities under the Solid Waste Disposal Act. 

(c)(l) Members of the Commission while serving on business of the Commission, 
shall be compensated at a rate not to exceed the rate specified at the time of such 
service for grade GS-16 of the General Schedule for each day they are engaged in the 
actual performance of Commission duties, including travel time; and while so serving 
away from their homes or regular places of business, all members of the Commission may 
be allowed travel expenses, including per diem in lieu of subsistence, as authorized by 
section 5703 of title 5, United States Code, for persons in Government service employed 
intermittentlv. -

(2) Subjeet to such rules as may be adopted by the Commission, the Chairperson, 
without regard to the provisions of title 5, United States Code, governing appointments 
in the competitive service and without regard to the provisions of chapter 51 and 
subchapter m of chapter 53 or such title relating to classification and General Schedule 
pay rates, shall have the power to-

(A) appoint a Director, who shall be paid at a rate not to exceed the rate of 
basic pay for Ievell, GS-16 of the General Schedule; and 

(B) appoint and fix the compensation of not more than 5 additional staff 
personnel. 
(3) This Commission is authorized to procure temporary and intermittent services 

of experts and consultants as are necessary to the extent authorized by section 3109 of 
title 5, United States Code, but at rates not to exceed the rate specified at the time of 
such service for grade GS-16 in section 5332 or such title. Experts and consultants may 
be employed without compensation if they agree to do so in advance. 

(4) Upon request of the Commission, the head of any Federal agency is authorized 
to detail on a reimbursable or nonreimbursable basis any or the personnel of such agency 
to the Commission to assist the Commission in carrying out Its duties under this seetion. 

(5) The Commission is exempt from the requirements of sections 4301 through 4308 
of title 5, United States Code. 

(6) The Commission is authorized to enter into contraets with Federal and State 
ageneies, private firms, institutions, and individuals for the conduct of research or 
surveys, the preparation of reports, and other activities necessary to the discharge of its 
duties and responsibilities_. 

(7) In order to expedite matters ,pertaining to the planning for, and work of, the 
Commission, the Commission is authorized to make purchases and contracts without 
regard to section 252 of title 41 of the United States Code, pertaining to advertising and 
competitive bidding, and may arrange Cor the printing of any material pertaining to the 
work of the Commission without regard to the Govemment Printi~ and Bindi~ 
Regulations and any related laws or regulations. 
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(8) The Commission may use the United States mail in the same manner and under 
the same conditions as other departments and agencies of the United States. 

(9) 'l}le Commission may seeure directly from any department or agency of the 
United States information necessary to enable it to carry out its duties and functions. 
Upon request of the Chairperson, the head of any such Federal agency shall-furnish such 
ID!ormation to the Commission subjeet to applicable Law. 

(10) Finaneial and administrative services (including those related to budget and 
aceounti~, rmancial reporti~, personnel, and procurement) shall be provided to the 
Commission by the General Services Administration for which payment shall be made in 
advance or by reimbursement, from funds of the Commission, in such amounts as may be 
agreed upon by the Chairperson of the Com mission and the Administrator of General 
Services. 

(d) In carrying out its duties under this seetion the Commission, or any duly 
authorized committee thereof, is authorized to hold such hearings and take testimony, 
with respect to matters to which it has a responsibility under this section as the 
Commission may deem advisable. 'nle Chairperson of the Commission or any member 
authe-ized by him may administer oaths or affirmations to witnesses appearing before 
the · 1mission or before any committee thereof. 

,e) From the amounts authorized to be appropriated under the Solid Waste Disposal 
Act for the fiscal years 1981 and 1982, not more than $1,000,000 may be used to carry 
our t""· ')revisions of this section. 
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USED OIL RECYCUNG ACT OF 1980 

Sections that did not amend the Solid Waste Disposal Aet 
(Resource Conservation and Rec:Overy Aet of 1976) 

Section 1. This Aet may be cited as the "Used Oil Recycling Aet of 1980." 

Section 2. FINDINGS. The Congress finds and declares that-
"(1) used oil is a valuable souree or increasingly searee energy and materials; 
"(2) technology exists to re-reCine, reproeess, reclaim, and otherwise recycle 

used oil; 
"(3) used oil eonstitutes a threat to public health and the environment when 

reused or disposed of improperly; and 
that, therefore, it is in the national interest to recycle used oil in a manner which does 
not constitute a tnreat to public: health and the environment and which conserves energy 
and materials. 

Sections 3, 4(a) and (b), and 5 through 7 amend the Solid \'w'aste Disposal Act. 

Section 4 (e). Before the effective date of the labeling standards required to be 
prescribed under section 383(d)( 1 )(A) of the Energy Policy and Conservation Act, no 
requirement of any rule or order of the Federal Trade Commission may apply, or remain 
applicable, to any container of recycled oil (as defined in section 383(b) of such Act) if 
such requirement provides that the container must bear any label referring to the fact 
that it has been derived !rom previously used oil. Nothing in this subsection shall be 
construed to affect any labeling requirement applicable to recycled oil under any 
authority of law to the extent such requirement relates to fitness for intended use or any 
other performance characteristic of such oil or to any characteristic of such oil othe: 
than that referred to in the preceding sentence. 

Section 8. USED OIL AS A HAZARDOUS WASTE. Not later than ninety days after the 
date of the enactment of this Aet, the Administrator of the Environmental Protection 
Agency shall-

(1) make a determination as to the applicability to used oil of the criteria 
and regulations promulgated under subsections (a} and (b) of section 3001 of the 
Solid Waste Disposal Act relating to characteristics of hazardous wastes, and 

(2) report to the Congress the determination together with a detailed 
statement of the data and other information upon which the determination is based. 

In making a determination under paragraph (1 ), the Administrator shall ensure that th~ 
recovery and reuse or used oil are not discouraged. 

Section 9. STUDY. The Administrator or the Environmental Protection Agency, in 
cooperation with the Secretary of Energy, the Federal Trade Commission, and th~ 
Seeretary of Commeree, shall eonduc:t a study-

(1) usessing the environmental problems associated with the improper 
disposal or reuse of used oil; 

(2) addressing the collection cycle of used oil prior to reeyeling; 
(3) analyzing supply and demand in the used oil industry, including (A) 
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estimates of the future supply and quality of used oil feedstocks for purpose of 
refining and (B) estimates o! the future supply of virgin crude oil available for 
refifti~ for purposes of produci~ lubricating oil; 

(4) eompari~ the energy savi~s associated with re-re!ining used-oil and the 
energy·savi~s associated with other uses o! used oil; and 

(5) reeommend~ Federal, State, and local policies to encourage methods 
for environmentally sound and economically feasible recycling of used oil. 

Where appropriate, for purposes of the study under this section, the Administrator may 
utilize and update information and data previously collected by the administrator and by 
other agencies, departments, and instrumentalities of the United States. The 
Administrator shall submit to Co~ess a report containing the results of the study \.U'Ider 
this section not later than one year after the date of the enactment of this Act. 
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THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984 

Sections that do not amend the Solid Waste Disposal Act 
(Resource Conservation and Recavery Act of 1976) 

Section 1. This Act may be cited as "The Hazardous and Solid Waste Amendments of 
1984." 

Section 2. Authorizations for fiscal years 1985 through 1988. 

Sections 101 to 22Ha) amend the Solid Waste Disposal Act. 

Provisions which amend the Solid Waste Disposal Act, relating primarily to Title I, 
Subtitles A and B: 

Section 101. 
Section 1 02. 
Section 103. 

Findings and objectives of Solid Waste Disposal Act. 
Dioxins from resource recovery facilities. 
Ombudsman. 

Provisions which amend the Solid Waste Disposal .~ct, relating primarily to Title n 
Subtitle A-Amendments primarily to Section 3004 

Section 20 1. 
Section 202. 
Section 203. 
Section 204. 
Section 205. 
Section 206. 
Section 207. 
Section 208. 
Section 209. 

Section 211. 

Section 212. 
Section 213. 
Section 214. 
Section 215. 

Land disposal of hazardous waste. 
Minimum technological requirements. 
Ground water monitori~. 
Burning and blending of hazardous waste. 
Direct action. 
Continuing releases at permitted facilities. 
Corrective action beyond facility boundaries; undergrounc tanks. 
Financial responsibility for corrective action. 
\1ining waste and other special wastes. 

Subtitle B-Amendments primarily to Section 3005 

Authority to construct hazardous waste treatment, storage, or 
disposal facilities. 
Permit life. 
Interim status. 
New and iMovative treatment technologies. 
Existing surface impoundments. 

Subtitle C-Amendments primarily to other Sections in Subtitle C 

Section 221(a). Small quantity generator waste. 
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Seetions 22l(b) through{!) do not amend the Solid Waste Disposal Act. 

Seetion 2tl(b). The Administrator of the Environmental Protection ~ney shall 
amctertake activities to inform and edueate the waste generators of their r•ponsibilities 
lmder the amendments made by this seetion duri~ the period within 30 months after the 

· .. ctment of the Hazardous and Solid Waste ~mendments of 1984 to help assure 
eomplianee. · 

(e) 'nle Administrator of the Environmental Protection Ageney in eooperation with 
the State shall eonduet a study of hazardous- waste identified or listed under seetion 3001 
of the Solid Waste Disposal Aet whieh is generated by individual generators in total 
quantities for eaeh generator during any ealendar mont .. of less than 1,000 kQograms. 
The Administrator may require from such generators infe:~ .nation as may be necessary to 
eonduet the study. Such study shall inelude a characterization of the number and type oC 
sueh pnerators, the quantity and charaeteristies of hazardous waste generated by such 
generators, State requirements applicable to such generators, the individual and industry 
waste management practices of sueh generators, the potential eosts of modifying those 
practices and the impact of sueh modifications on national treatment and disposal 
!acUity eapacity, and the threat to human health and the environment and the employees 
of transporters or other involved in solid waste management posed by such hazardous 
wastes or such management practices. Such study shall be submitted to the Congress not 
later than April 1, 1985. 

(d) The Administrator of the Environmental Protection Agency shall eause to be 
studied the existing manifest system for hazardous wastes as it applies to small quantity 
ge~erators and recommended whether the eurrent system shall be retained or whether a 
nr system should be introduced. The study shall inelude an analysis of the cost versus 
the benefits of ther system studied as well as an analysis of the ease of retrieving and 
eollating information and identifying a given substance. Finally, any new proposal shall 
include a list of those standards ~at are necessary to proteet human health and the 
environment. Such study shall be suomitted to the Congress not later than April 1, 1987. 

(e) The Administrator of the Environmental Proteetion Ageney, in eonjunetion with 
the Secretary of Transportation, shall prepare and submit to the Congress a report on the 
feasibility of easing the administrative burden on small quantity generators, increasing 
compliance with statutory and regulatory requirements, and simplifying enforeement 
efforts through a program of Ueensing hazardous waste transporters to assume the 
responsibilities of small quantity generators relating to the preparation of manifests and 
usoc :ated reeordkeeping and reporting requirements. The report shall examine the 
appropriate licensing requirements under sueh a program including the need Cor finaneial 
assurances by licensed transporters and shall make recommendations on provisions and 
requirements Cor sueh a program lnehJding the appropriate division of responsibilities 
between the Department of Transportation and the Environmental Protection 
Administration. Sueh report shall be submitted to the Congress not later than April 1, 
1987. 

(f)(l) The Administrator of the Environmental Protection Ageney lhal1, in 
consultation with the Secretary of Education, the States, and appropriate educational 
associations, eonduet . a comprehensive study of problems asoeiated with the 
aeeumulation, storage and disposal of hazardous wastes from educational Institutions. 
The ltudy lhall inelude an investigation of tbe feasfbnity ud avanabWty or 
environmentally sound methods Cor the treatment, storage or dlspolal of hlurdous wute 
from sueh i.nltitutions, taking into aeeount the types and quantiti• or such wute whieh 
are generated by these institutions, and the nonprofit nature of these institutions. 

(2) The Administrator shaD submit a report to the Cqress containiJW the findings 
of the study earried out under paragraph (1) not later than April I, 1187. 
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(3) For purposes or this subsection-
(A) the term "hazardous waste" means hazardous waste which is listed or 

identi(ied under Section 3001 of the Solid Waste Disposal Act; 
18) the term "educational institution" ineludes, but shall not be liOJited to, 

_ (i) secondary schools as defined in section 198(1X7) or the Elementary 
and Secondary Education Act of 1965; and 

(ii) institutions of higher educatiOR as defined in seetion 1201(a} of the 
._Higher EdUcation Act of 1965. 

Sections 222 to 601 amend the Solid Waste Disposal Act. 

Seetion 22 2. 
Seetion 223. 
Seetion 224. 
Seetion 225. 
Section 226. 
Section 227. 
Section 228. 
Section 229. 
Seetion 230. 
Section 231. 
Section 232. 
Section 233. 
Section 234. 

Section 241. 
Section 242. 
Section 243. 
Section 244. 
Section 245. 
Section 246. 
Section 247. 

Section 301. 
Section 30%. 

Section 401. 
Section 402. 
Section 403. 
Section 404. 
Seetion 405. 

Seetion 501. 
Section 502. 

Listi~ and dellsti~ of hazardous waste. 
Clarification of household waste exclusion. 
Waste minimization. 
Basis of authorization. 
Availability of information. 
Interim authorization of State programs. 
Application of amendments to authorized States. 
Federal facilities. 
Stat~perated facilities. 
Mandatory inspections. 
Federal enforcement. 
Interim status correction action orders. 
Effective date of regulations. 

Subtitle D-New Seetions in Subtitle C 

Management of used oil 
Recovery and reeycli~ of used oil. 
Expansion duri~ interim status. 
Inventory of Federal agency hazardous waste facilities. 
Export or haza~ous waste. 
Domestic sewage. 
Expalure information and health assessments. 

Subtitle D-New provisions 

SiZe of waste-to-energy facilities. 
~title 0 improvements. 

Subtitle G-New provisions 

CitiZen suits. 
1m m inent hazard. 
£nr orc:ement. 
Public participation in settlements. 
Interim control of hazardous waste injection. 

Other Subtitles 

Use of recovered materials by Federal agencies. 
Technical and clerical amendments. 
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Underground Storage Tanks 

See tilx1 6 0 1. Underground storage tank regulation. 

Seetion 701 does not amend the Solid Waste Disposal Aet. 

Section 701. REPORT TO CONGRESS ON INJECTION OF HAZARDOUS WASTE. 
(a) The Administrator, in cooperation with the States, shall eompile and, not later 

than 6 months after the date of enaetment of the Hazardous. and Solid Waste 
Amendments of 1984, submit to the Committee on Environment and Public Works of the 
United States Senate and the Committee on Energy and Commeree of the United States 
House of Representatives, an inventory of all wells in the United States which inject 
hazardous wastes. The inventory shall inelude the followirc information: 

(1) the 1oeation and depth of each well; 
(2) ercineering and eonstruetion details of eaeh, including the thickness and 

composition of its easirc, the width and eontent of the annulus, and pump pressure 
and eapeeity; 

(3) the hydrogeologieal eharaeteristies of the overlyi~ and underlying 
strata, as well as that into which the waste is injected; 

(4) the loeation and size of all drinkirc water aquifers penetrated by the 
well, or within a on~mile radius of the well, or within two hundred feet below the 
well injection point; 

(5) the loeation, capacity, and population served by each well providing 
drinking or irrigation water whieh is within a fiv~mile radius of the injection well; 

(6) the nature and volume of the waste injected durif'C the one-year period 
immediately preceding the date of the report; 

(7) the dates and nature of the inspection of the injection well eondueted by 
independent third parties or agents of State, Federal, or loeal government; 

(8) the name and address of all owners and operators of the well and any 
disposal facility associated with it; 

(9) the identification of all wells at which enforeement actions have been 
initiated under this Act (by reason of well failure, operator error, rroundwater 
contamination or for other reasons) and an identification of the wastes involved in 
such enforeement actions; and 

(10) sueh other information as the Administrator may, in his diseretion, deem 
necessary to define the seope and nature of hazardous waste disposal in the United 
States through underground injeetion. 

(b) In ful!Ulirc the requirements of parqraphs (3) through (5) of subsection 
(a), the Administrator need only submit such information as can be obtained from 
currently existi~ State records and from site visits to at least 20 faeiliti es 
containing wells which injeet hazardous waste. 

(e) The States shall make available to the Administrator such information as 
he deems necessary to aeeomplish the objectives of this section. 

Section 702 amends the Solid Waste DDposal Aet. 

Seetion 702 • Extendinc the u•ful Ufe of sanitary landfDls. 
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Section 703 does not amend the Solid Waste Disposal Act. 

-
Seetion 703. URANIUM MILL TAILINGS. Nothing in the Hazardous and Solid Waste 
Amendments or 1984 shall be construed to affect, modify, or amend the Uranium Mill 
Tani~s Radiation Control Act of 1978. 

Section 704 does not amend the Solid Waste Disposal Act. 

Section 704. NATIONAL GROUND WATER COMMISSION. 
(a) There is established a commission to be known as the National Ground Water 

Commission (hereinafter in this section referred to as the "Commission"). 
(b) The duties of the Commission are to: 

{1) Assess generally the amount, loeation, and quality of the Nation's ground 
water resources. 

(2) Identify generally the sources, extent and types or ground water 
contamination. 

(3) Assess the scope and nature or the relationship between ground water 
contamination and ground water withdrawal and develop projections of available, 
usable ground water in future years on a nationwide basis. 

(4) Assess the relationship between surface water pollution and ground water 
pollution. 

(5) Assess the need for a policy to protect ground water from degradation 
caused by contamination. 

(6) Assess generally the extent of overdratting of ground water resources: 
.and the adequacy of existing mechanisms for preventing such overdrafting. 

(7) Assess generally the engineering and technological capability to recharge 
aquifers. 

(8) Assess the adequacy of the present understanding of ground water 
recharge zones and sole source aquifers and assess the adequacy of knowledge 
regarding the interrelationship of designated aquifers and recharge zones. 

(9} Assess the role of land-use patterns as these relate to protecting ground 
water from contamination. 

(1 0) Assess methods for remedial abatement of ground water contamination 
as well as the costs and benefits of cleaning up polluted ground water and compare 
cleanup costs to the costs or substitute water supply methods. 

· (11) Investigate policies and actions taken by foreign governments to protect 
ground water from contamination. 

(12) Assess the use and effectiveness or existing interstate compacts to 
address ground water protection from contamination. 

(13) Analyze existing legal rights and remedies regard~ contamination of 
ground water. 

(14) Assess the adequacy of existing standards for ground water quality under 
State and Federal law. 

(15} Assess monitoring methodologies of the States and the Federal 
Government to achieve the level of protection of the resource as required by State 
and Federal law. 

(16) Assess the relationship between ground water flow systems (and 
assoeiated recharge areas) and the control of sources of contamination. 

(1 '7) Assess the role or underground injection practiees as a means of 
disposing of waste Ouids while protecting ground water from contamination. 
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(18) Assess methods for abatement and containment of gM)und water 
eontamination and for aquifer restoration including the costs and benefits of 
alternatives to abatement and containment. 

: (19) Assess St .Lte and Federal ground water law and mechanisms with which 
to manage the quality of the ground water resouree. _ 

(%0) A.aess the adequacy of existi~ ground water researeh and determine 
future ground water research needs. . 

·. (21) Assess the roles of State, loeal, and Federal Governments in managi~ 
crourid water quality. 
(eXl) The Commission shall be eomposed of 19 members as follows: 

(A) 6 appointed by the Speaker of the. United States House of 
Representatives from among the Members of the House of Representatives, 
2 of whom shall be members of the Committee on Energy and Commence, 2 
of whom shall be members of the Committee on PubUe Works and 
Trarsportation, and 2 of whom shall be members of the Committee on 
Interior and Insular Affairs: 

(B) 4 appc·!:-ted by the majority leader of the United States ~nate from 
among the Mem:..-ers of the United States Senate; 

(C) 8 ~pointed by the President as follows: . 
(1) 4 from among a Ust of nominations submitted to the President 

by the National Governors Association, 2 of whom shall be 
representatives of ground water appropriation States and 2 of whom 
shall be representatives of ground water riparian States; 

(ii) one from among a list of nominations submitted to the 
President by the National League of Cities and the United States 
Conference of Mayors; 

(iii) one from among a list of nominations submitted to the 
President by the National Academy of Science; 

(iv) one from among a list of nominations submitted to the 
President by groups, organizatiom, or associations of industries the 
activities of which may affect ground water; and 

(v) one from among a list of nominations submitted to the 
President from groups, or organizations, or usoeiations of citizens 
which are representative of persom eoneerned with pollution and 
environmental issues and whieh have partieipated, at the State or 
Federal level, In studies, administrative proeeedi~, or litigation (or 
any combination thereon relati~ to cround water; and 
(D) tbe Director of the Office of Teehnolagy Assessment. 

A vacaney in the Commission shall be tnled in the manner in which the 
original appointment was made. Appointments may be made under this 
subseetion without reprd to secrtlon S311(b) of title S, United States Code. 
Not more than three of the six members appointed under subparagraph (A) 
and not more than two of the four members appointed under subpuqraph 
(B) may be of the ame poUUeal party. No member appointed under 
paragraph (e) may be an officer or employee of the Federal Government. 
(2) U any member of the Com mission who wu appointed to the Commission 

as a. Member of the Congress l•ves that office, or If any member of the 
Com mission who was appointed from persons who are not offieers or employees or 
any covemment beeom• an officer or employee of a pvemment, be may continue 
• a member of tbe Commission for not loncer than the nin~ys period 
becinni~ on the date he leaves that office or becomes sueh an officer or employee, 
as the ease may be • 
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(3) Members shall be appointed for the life of the Commission. 
(4XA) Except u provided in subparagraph {B), members of the 

. Commission shall each be entitled (subjeet to appropriations provided in 
·advance) to reeeive the daQy equivalent of the maximum IMt.Ull rate of 
basic play in etreet for grade 05-18 of the General Sehedule for each day 
(includ~ travel time) duri,. which they are engaged in the actual 
performance of duties vested in the Commission. While away from their 

·.homes or regular places of business in the performance of services for the 
Commission, members of the Commission shall be allowed travel expenses, 
ineludq per diem in lieu of subsistence, in the same manner as persons 
employed intermittently in Government service are allowed expenses under 
seetion 5103 of title 5 of the United State Code. 

(B) Members of the Commissions who are Members of the Congress 
shall receive no additional pay, allowances, or benefits by reason of their 
service on the Commission. 
(5) Five members of the Commission shall constitute a quorum but two may 

hold heari~. 
(6) The Chairman of the Commission shall be appointed by the Speaker of the 

House of Representatives from among members appointed under paragraph {l)(A) of 
this subsection and the Vice Chairman of the Commission shall be appointed by the 
majority leader of the Senate !rom among members appointed under paragraph 
OXB) of this subsection. The Chairman and the Vice Chairman of the Commission 
shall serve for the life of the Commission unless they cease to be members of the 
Commission before the termination of the Commission. 

(7) The Commission shall meet at the call of the Chairman or a majority of 
its members. 
(d}(l) The Commission shall have a Director who shall be appointed by the 

Chairman, without regard to section 53ll(b) of title 5, United States Code. 
(2) The Chairman may appointed and fix the pay of such additional personnel 

as the Chairman considers appropriate. 
(3) With the approval oC the Commission, the Chairman may procure 

temporary and intermittent services under section 31 09(b) of title 5 of the United 
States Code. 

(4) The Commission shall request, and the Chief of Engineers and the 
Director or the Geological Survey are each authorized to detail, on a reimbursable 
basis, any of the personnel o! their respective agencies to the Commission to assist 
it in carrying out its duties under this section. Upon request of the Commission, 
the head of any other Federal agency is authorized to detail, on a reimbursable 
basis, any of the personnel of such agency to the Commission to assist it in carrying 
out its duties under this section. 
(eXl) The Commission may, for the purpose of carryi~ out this section, hold such 

heari~s, sit and act at such times and places, .take such testimony, and receive such 
evidence, as the Commission considers appropriate. 

(2) Any member or agent of the Commission may, if so authorized by the 
Commission, take any action which the Commission is authorized to take by this 
section. 

(3) The Commission may use the United States mans in the same manner and 
under the same conditions as other departments and agencies of the United States. 

(4) The Administrator of General Services shall provide to the Commission 
on a reimbursable basis such administrative support services as the Commission 
may request. 
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(5) The Commission may 5eeure direetly from any department or qency of 
the ·~ruted States information neeessary to enable it to ea.rry out this section. 
Upoi request o! the Chairman of the Commission, the head of such department or 
-seney shall furnish sueh information to the Commission. 
(!)(1) The Commission shall transmit to the President and to eaeh House of the 

COngress a report not later than Oetober 30, 1986. 1be report shall eontain a detaDed 
1tatement of the !lncSi~ and. eonelusions of the oommission with respeet to each item 
listed In Bteetion (b), together with its recommendations for sueh legislation; and 
administrative actions, as it eonsiders appropriate. 

(2) Not later than one year after the enactment of the Hazardous and Solid 
Waste Amendments of 1984, the Commission shaU.~mplete a preliminary study 
eonce~ ground water eontamination from hazardous and other solid waste and 
IUbmit to the President and to the Congress a report eontainine the !indi~ and 
oonc.lusions of sueh preliminary study. The study shall be eontinued thereafter, and 
final findi~ and eonelusions shall be incorporated as a separate ehapter in the 
report required under paragraph (1). The preliminary study shall f.nelude an analysis 
of the extent of gromtd water eontamination caused by hazardous and other solid 
waste, the regions and major water supplies most significantly af!eeted by sueh 
contamination, and any reeommendations of the Commission !or preventive or 
remedial measures to proteet human health and the environment from the effeets 
of such contamination. 
(g) The Commission shall eease to exist on January 1,1987. 
(h) Nothine in this seetion and no recommendation of the Commission shall affect 

any rights of quantities of water established under State law, interstate eompect, or 
Supreme Court decree. 

(i) There is authorized to be appropriated for the fiscal years 1985 through 1987 not 
to e~eeed $7,000,000 to carry out this seetion. 
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Cluster Federal lules 

Boac Pr~r- • Identification and 
Lfatlng 

(Part 261) 

• Hazardoua Vaate Llata 

• Characterlatlca of 
Hazardoua Waite 
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Requirement• 

(Part 262) 

• Transporter 
Requl rementa 
(Part 263) 

• facility Requirement• 
(Part 264) 

• facility Inter!• 
Statua 

Requlrementa (Part 
I 265) 

I • Permitting 
I Requirement• 
; (Parta 270 1 124) ' 
' 

Recent • Biennial Report 
Req.JI re.!Ota 
( 1!26/83-
6/30/84) • Pe,..l t Rulea; 

(Non·HS\IA Set tllllllflt 
Agreement 

requl rements 
prior to Non· • lnterl• Statua 
HSWA I) Standard•; 

States rust 
Appl I cablll ty 

adopt rules by • Chlorinated Aliphatic 
7/1/85, and Hydrocarbon Llatlng 
apply for (f024) 
author! zot I on 
by 9/1/65 • National Uniform 

Men I felt 

• StAtes hove the option to adopt f\.lle. 
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AJI) DATES OF STATE IULES AUTIICIUZED 

Febnary U, 1997 

au:ctlla Reference Proa~lga- State Authorization Effective Datea 
t (II~ or!!> tlon or 

~~~ 
AI LA ... (.:: Date 

I A 11/11/81 01/25/85 02/07/85 01!25/85 01/10/85 

I 8 11/11/81 01/25/85 02/07/85 01/25/85 01/10/85 

I C 11/11/81 01/25/85 02/07/85 01/25/85 01/10/85 

II 11!11/81 01/25/85 02/07/85 01/25/85 01/10/85 

Ill 11/11/81 01/25/85 02/07/85 01/25/85 01/10/85 

IV A 11/11/81 01/25/85 02!07/85 01/25/85 01/10/85 

IV 8 11/11/81 01/25/85 02/07/85 01/25/85 01/10/85 

v 11111/81 01/25/85 02!07/85 01/25/85 01/10/85 

1 48 n 39n 01/28/83 01/25/85 02!07/85 01/25/85 01/10/85 

2 48 f! 39611 09/01/83 01/25/85 02/07/85 01/25/85 01/10/65 

3 48 f! 52718 11/23/83 01/25/85 02/07/85 01/25/85 01/10/85 

4 49!! 5308 02/10/84 01/25/85 02!07/85 01/25/85 01/10/85 

5 49 f! 10490 03/20/84 01/25/85 02/07/85 01/25/85 01/10/85 
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Cluster federal Rules 

Recent • PenDit lulea; 
R~ire.cnta Settlement 
(cont lnued) Agreement 

• Warfarin & Zinc 
Phoaphlde Llatlnv 

• Lime Stabilized 
Pickle 

Liquor Sluc%Jt 

1Con-HS\£A I • State Availability of 
<7/1/84- Info 
6/30/85) 

• KOUiehold Waate 
States rust 
adopt rules by • lnterl• StatUI 
7/1/66, and StiOdarda; 
apply for Applicability 
authorization 
by 9/1/66. • Correctlona to Teat 

Methoda M.,..l 

• Satellite 
AcCUIIJlatlon 

• Definition of Solid 
Wasta 

• (Correction 1) 

• lnterl• StatUI 
StiOdarda for 
Treatment, Storage, 

and 
Dlaposal facilities 

llon·H~ II • Definition of Solid 
<7/1/85- Waatt (Correction 
6/30/66) 2) 

States rust • Financial 
adopt rules by Responalbllltya 
7/1/87, and Settlement Agreement 
apply for 

• Llatlng of Spent author! zat I on 
by 9/1/67. Pickle Llq.JOr 
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) 
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AJI) DATES Of STAJE RUl.fS AUTIQUZED 

f ebnary 27. 1997 

Olectlla lefenn:e PnaJla-- State Authorlutlon Effective Dates 
t (K~ or .f!> tlon or 

HSYA Date Al LA ... OK 

6* 49!.! 17716 04/24/84 01/25/85 01/29/90 07/25190 06/18/90 

7* 49 !.! 19922 05/10/84 01/25/85 01/29/90 04/10/90 06/18/90 

a• 49!.! 23284 06/05/84 01/25/85 01/29/90 04/10/90 06/18/90 

AI KSWA 3006(f) 11/08/84 11/18/91 12/21/94 06/18/90 

9- 49 fB. 44978 11/13/84 08/23/85 01/29/90 04/10/90 06/18/90 

10 49 l! 46094 11/21/84 08/23/85 01/29/90 04/10/90 06/18/90 

11 49!.! 47390 12/04/84 08/23/85 01/29/90 04/10/90 06/18/90 

12* 49 l! 49565 12/20/84 08/23/85 01/29/90 04/10/90 " 0 

13 50 !.! 614 01/04/85 08/23/85 01/29/90 04/10/90 06/18/90 

·-
13.1 50 [R 14216 04/11/85 11/18/91 10/25/91 04/10/90 06/H,,, ¥ 

15 50 f.& 16044 04/23/85 05/29/90 01/29/90 04/10/90 06/18/90 

13.2 50 l! 33541 08/20/85 11/18/91 10/25/91 04/10/90 06/18/90 

24 51 !.! 16422 05/02/86 05/29/90 01/29/90 07125/90 06/18/90 

26* 51 l! 19320 05/28/86 05/29/90 10/25/91 04/10/90 06/18/90 

} 
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H\1 51 .u 24504 07103!86 05/29/90 10/25/91 07/25/90 11/27/90 03/15/90 

26.1• 51 !! 33612 f19/22/86 05/29/90 10/25/91 04/10/90 11/27/90 07/23/90 

27- 51 .u 25350 07/11186 05/29/90 10/25/91 04/10/90 11/27/90 07/23/90 

28H 51 !! 25422 07/14/86 05/29/90 10/25/91 07/25/90 11/27/90 07/23/90 

51 .u 29430 08/15/86 11/\8/91 10/25/91 07/25/90 11/27/90 07/23/90 
28N.1 

29 51 f! 28296 OtJ/06/86 05/29/90 10/25/91 04/10/90 11/27/90 07/23/90 

35 52 tA 8072 03/16/87 05/29/90 10/25/91 04/10/90 11/27190 07/23/90 

36 52 tA 8704 03/19/87 05/29/90 10/25/91 04/10/90 11/27/90 07/Zl/90 

37 52 !! 2\306 06/05/87 05/29/90 10/25/91 04/10/90 11/27/90 07/23190 
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24.1 53 fA n4o 03/10/88 11/18/91 01/Z9/90 07/25/90 06/18/90 

26.2• 52 .f.! 28697 08/03/87 03/08/95 

38.1 52 .f.! 33936 09!09!61 11!18/91 10/25/91 01!2S/90 06/03/91 

40 52 .f.! 25942 07/09!81 11118/91 03/08/95 12/04/92 06/03/91 

41 52 .f.! 26012 07/10/87 11/18/91 03/08/95 12!04/92 06/03/91 

43• 52 .f.! 44314 11/18/87 11/18/91 Ol/08/95 12/04/92 06/03/91 

45 52 .f.! 46946 12!10/87 11!18/91 03/08/95 07/25/90 06/0l/91 

46 53 .f.! 13382 04/22/84 11/18/91 Ol/08/95 12/04/92 06/0l/91 

J 
Page 4 

TX . 
03/15/90 

07/23/90 

12/04/92 

12!04/92 

12/04/92 

12!04/92 

12/04/92 



Cluster Feden1L luLes 

llon·HS'WA V • Identification and 
(7 /1/88· Lhtlng 
6/30/89) of Hazardoul Waate; 

TreatabiLity Studies 
States IIJ.JSt Slllltlla Exeii'Pt I on 
adopt rules by 
7/1/90, and • Standards Applicable 
apply for to 
author hat ion Owners and Operator• 
by 9/1/90. of 

Haurdous Waate 
Treatment, Storage 

and 
Dlapoaal facllltlea; 
LiabiLity Coverage 

• Hazardous Waste 
Management System; 
Standards for 

Hazardoua 
Wasta Storage and 
Treatment Tank 

Syatems 

• Identification and 
Llatlng 

of Hazardous Waate; 
end 

Designation, 
Reportable 

Quantities, and 
Notification 

(Amencbent 
to the BeviLL 

Exclualon) 

• Permit Modifications 
for 

Hazardoul Walta 
Management 

Facllltlea 

I • (Correction 1> 

• Statlatlcal Methods 
for 

Evaluating Ground· 
llater 

REGION 6 

latA PIOGilM REVISION OIECKUSTS • IT a.uSTEl 
AJID DATES OF STATE RUlfS NJTIICitiZED 

February Z7, 1997 

Checl:lla Jeference Prta~Lga- State Authorization Effective Dates 
t (HS\AA or !!> tlon or 

H~ Date AR lA .. (»::: 

49" 53 f! 2n90 07/19/88 12!04/92 01/02!96 12/04/92 11/19/91 

51 53 f! 33938 09/01/88 

52N 53 ll 34079 09/02/88 12/04/92 01/02/96 12/04/92 11/19/91 

53 53 ll 35412 09/13/88 12/04/92 06!11/96 12/04/92 11/19/91 

54• 53 ll 37912 09/28/88 12/04/92 06/11/96 11/19/91 

54. 1• 53 f_R 41649 10/24/88 12/04/92 06/11/96 11/19/91 

55 53!! 39no 11/10/88 12/04/92 01/02/96 12/04/92 11/19/91 

P119e 5 

TX 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/Z7/94 



~ 

Cluster Federal tulea 

• Identification end 
Llatlng 

of Hazardous ~aate; 
Removal of Iron 

Dextran 
fr0111 the Lilt of 
Hazardous Waatea 

• States have the option to -lldopt rule. 

Cluster federal aula 

llon-HSWA V • Identification and 
(continued) Llatlng 

of Hazardous Waate; 
Removal of Strontium 
Sulfide fr011 the 

L fat of 
Hazardous ~aatea 

• Standard• for 
Generatora 

of Hazardoua Waate; 
Manlfeat Renewal 

• Hazardous Waate 
Mlacallaneoua Unlta; 
Standard& Applicable 

to 
<Mlera and Operatora 

• Amenc:tnent to 
Requirement• for 
Hazardous Waate 
Incinerator Pennlta 

• Chang .. to lnterl• 
StatUI facilities 

for 
Hazardous Watte 
Management Penalta; 
Procedur .. for Poat· 

Closure 
Pen~~ Itt I ng 

' REGU• 6 
Fcbrulry 27, 1997 

lCRA PROGIWI ltfVISI~ CHEOO.ISTS - IT CWSTEI 
AND DATES OF STATE RUlfS AUTHCIUZED 

Checklla Reference PrcJa~lga~ State Authorization Effective Dates 

t 56• \~SUO:~ tton or 
1Z/04/9Z 06/11/96 1Z/04/9Z 11/19/91 ~~ 

Checkll• Reference P~lp· State Authorization Effective Dates 
t (IISWA or f!) tlon or 

H~ Date AI LA .. OK 

57tt 53 l! 43M1 10/31/88 12/04/92 06/11/96 12/04/92 11/19/91 

58• 53 l! 45089 11/08/88 12/04/92 01/02/96 12/04/92 

59 54 l! 615 01/09/89 12/04/9Z 01/02/96 12/04/92 11/19/91 

60 54 !! 4286 01/30/89 12/04/92 01/02/96 12/04/92 11/19/91 

61• 54 l! 9596 03/07/89 12/04/9Z 06/11/96 12/04/9Z 11/19/91 

- ,___ --

, 
P&ge6 

06/Zl/94 

~ 

TX 

06/27/94 

06/27/94 

06/27/94 

06/27/94 



Cluster Federal lulea 

llon-HSUA VI • Financial 
<7/1/89- Reapona I bill ty; 
6/30/90) Settlement Agreement 

(Amerdnent to 
StDtes ITJ.JSt Checkllat 
adopt rules by 24'• Optional 
7/1/91, and Dealgnatlon 
apply for of 264.113 ' 
author I z.a t I on 265 .113) 
by 9/1/91. 

• Delay of Cloaure 
Period 

tor Hazardoua ~aate 
Management 

facllltlea 

• Mining ~aate 
Exclusion I 

• States have the option to adOpt rule. 

Cluster Federal aut .. 

llon-HSUA VI • Teatlng and 
(continued) Monitoring 

Activities 

• Changea to Part 124 
Not 

ACCOI.Ilted for by 
Preaent Checkllata 

• Mining Waata 
Exclusion 

II 

• Modification of F019 
Llatlng 

• Teat lng and 
Monitoring 

Activit lea; 
Technical 

Corrections 

ltfGII:* 6 

ICRA PttOGIWt IEVISI!:* CHEtnlSTS - BY CUJSTEI 
AND DATES OF STATE RULES AUTIOllZED 

February 27, 1997 

Oled:lla Reference Pruulga- State Authorization Effec:tlw Dates 

t 24A (_'!_S\1,\ or !!P 
55 n zsm ~tlon or 

!(&\DC~ 12/04/92 01/29/90 07/25/90 11!29/93 

64* 54 il 33376 08/14/89 12/04/92 06/11/96 12/04/92 11/29/93 

65 54 il 36592 09/01/89 12/04/92 01/0Z/96 12/04/92 11/29/93 

Olectlla Reference P.-.-Jlga· State Authorization Effective Dates 
t USWA or!!> tlon or 

H~ Date AI LA .. OK 

67 54 I! 40260 09/29/89 12!04/92 01/02/96 12!04/92 11!29/93 

70 Various Various 12/04/92 01/02/96 12/04/92 11/29/93 

11 55 il 2322 01/23/90 12/04/92 01/02/96 12/04/92 11/29/93 

n• 55 !A 5340 02/14/90 1Z/04/92 01/02/96 12/04/92 11/29/93 

13 55 I! 8948 03/09/90 12/04/92 01/02/96 1Z/04/92 11/29/93 

Page 1 

06/27/94 

I 

06/27/94 

06/27/94 

TX 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06!27/94 



) 

' RfGIOII u 

' 
february 27, 1997 Page 8 

latA PROGIWI IEYISICIII CHECXUSTS - IT CUJSTEI 
All) DATU Of STATE RtJlfS AUTIOliZED 

' 
-Cluster Federal Rules Cf!..,-U fa leference Prva~lga- State Authorlutlo.• &;tfectlve Dates -

• Land Dlapo .. l 78N 
(_'!_~or r.J:) 
55 n 2ZS2u 

_tlan or 
!(i\«1 b'IW' 1210../92 12/21/94 12/21/94 06/27/94 

Reatrlctlona for 
Third . 

Third SdlaQ.Iled 
\181tea 

H~ I • Exlatlng and Newly SR1 HS\IA 12121/94 12/21/94 
( 11/8/84· Regulated Surface 13005(j ), 
6/30/87) lilpOI.Rbenta l3004(d) 

R equ I rllllefltl 
States rust 
adopt rules by • Surfac:a ll!pOU"IChent SRltt 
7/1/89, and Variance U'lder 
apply for 13005(j)(2)·(9) and 
authorIzatIon (13) 
by 9/1/89. 

• Exceptlona to the &B• H~ 
Burning and Blending 13004(q)(2)(a 

of Huardoua Walta ) 
l3004(r)(2) 

' (3) 

• States have the option to edapt rule. 

-- ---

Clu.ter Federal Rules O.eetlla leference Pro.Jlp- State Authorlutlon Effective Dates 
t (15\M or .f!) tlon or 

"S\M Date All u .. l.: 
I 

TX ! 

H~ I • Hazardous and Uaed Oil CP• HS\IA I 

(continued) fuel Crlalnal 13006(h), I 
Penaltt .. l3008(d), 

13014 

• Direct Actlona Agalnat 1101' HS\IA 13004(t) 11/08/84 
Jnaurera OELEG-

ABLE 

• Sharing of Information Sl HS\IA 13019(b) 07/15!85 11/18/91 12/21/94 12/21/94 
with the Agency for 
Toxic Slbetancu and 
Oluue hgtllry 

I 12/21/94 12/21/94 ., • Olgaln w.ale Llallny 14 50 L! 1918 01/14/115 11/111/91 01/Zl/95 07/23/90 
I atwJ 



Cluster Federal Jules 

• HSVA Codification 
Rule; 

Smo ll Quent I ty 
Generetora 

• HSVA Codification 
Rule; 

Oellatlng 

• HSWA Codification 
Rule; 

Dellatlng (Correction 
1) 

o HSWA Codification 
Rule; 

Houaehold Waate 
(Reaource Recovery 
hell I tlea) 

o HSWA Codification 
Rule; 

Waate Minimization 

o HSWA Codification 
Rule; 

Location Standards 
for 

Salt Domet, Salt 
Beda, 

Underground Mlnea ' 
Cavea 

~ 

• States hove the option to edopt rule. 

Cluster Federal lulea 

HS\LI. I o HSWA Codification 
(continued) Rule; 

Llqulda In Landfllla 

I o HSWA Codification 
Rule; 

Out t StWreul on 

• •\wA Codltlc•tlan 
• _.l. 

ltfGI(Jf 6 

RCRA P1tQGII.M REVISI(Jf CHEOO.ISTS - BY ClUSTER 
AND DATES OF STATE atJI..fS AUTHCIUZID 

F~ry 27, 1997 Poge 9 

Checklla aeferenc:e P~lva- State Authorlzetlon Effective Dotes 
t ~SWA or !Jt> uon or 

17A 5o!& 28m ~~ 11/18/91 01/Zl/95 12/21/94 12/21/94 07/23/90 

11 a• 50 !& 28702 07/15/85 01/Zl/95 

17 8.1• 54 !& 27114 06/Z7/89 01/Zl/95 

17 c• 50 !& 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 07/23/90 

17 0 50 !& 28702 07/15/85 11/18/91 12/21/94 12/21/94 07/23/90 

17E 50 !& 28702 07/15/85 11/18/91 01/Zl/95 12/21/94 12/21/94 07/23/90 

,. 

- - -

Checklla lefef'alee Prc-..tlga· State Authorization Effective Dates 
t (115\IA or f!) tlon or 

115\IA Date Al LA 11M <.: TX 

17 F 50!& 28702 07/15/85 11/18/91 01/Zl/95 12/21/94 12/21/94 07/23/90 

17G 50 !& 28702 07/15/85 11/18/91 01/ll/95 12/21/94 12/21/94 07/23/90 

11 " ~0 lJ 211702 07 !15/115 11!111/91 01/23/95 12/Zt/94 1Z/21/94 07/23/90 

. ' 
I 



- --

Cluater Feden~l lulea 

• HSWA Codification 
Rule; 

Groo.nf Water 
Monitoring 

• HSWA Codification 
Rule; 

Cement Kllna 

• HSWA Codification 
Rule; 

Fuel Labeling 

• HSWA Codification 
Rule; 

Corrective Action 

• HSWA Codification 
Rule; 

Pre-construction Ban 

• HSWA Codification 
Rule; 

Permit Life 

• HSWA Codification 
Rule; 

Omnlbua Provlalon 

• HSWA Codification 
Rule; 

lnterl• Statua 

• HS\IA Codification 
Rule; 

Reaearch and 
Oevel~t Permlta 

• HS\IA Codification 
Rule; 

Hazardoua Waate 
Exporta 

• States have the option to edopt rule. 

--· ---

} 
lEGiat o 

latA PROGRNI lfYISIOII CIIEOO.ISTS • IT ClUSTEJt 
AJI) DATES OF STATE RUlfS AIJTIUUZfD 

February 27, 1997 

Checklfa Reference Praa~lga· State Authorization EffectiYe Dates 

t 17 I \~:."U~Wl t_lon o•· 
~~ 11/18/91 01/23/95 12/21/94 12/21/94 

17 J 50!! 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

17 IC 50 !! 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

17 L 50!! 28702 07/15/85 11/18/91 01/23/95 01/02/96 12/21/94 

17" 50 !! 27802 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

17 II 50!! 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

17 0 50!! 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

17 p 50 !A 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

17 Q• 50 !A 28702 07/15/85 11/18/91 01/23/95 07/25/90 12/21/94 

17 • 50!! 28702 07/15/85 11/18/91 12/21/94 12/21/94 

, 
Page 10 

07/23/90 

07JZ3/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 



Cluster Federal lutes 

HS\IA I • HSWA Codification 
(continued) Rule; 

E~poaure lnfonnatlon 

• Listing of TDI, TDA, 
end 

DNT lin tea 

• Burning of llaata Fuel 
and Uaed Oil fuel In 
Bollera and 

Industrial 
Furnace• 

• (Correction 1) 

• Llatlng of Spent 
Solventa 

• (Correction 1> 

• llatlng of EDB llaata 

• Llatlng of Four Spent 
Solventa 

• Generator• of 100 to 
1000 ka Kazardoua 
llaata 

• Codification Rule; 
Technical Correction 
(Paint filter Teat) 

• Standarda for 
Haz.ardoua 

llaate Storage and 
Treatment Tank 

Syatema 

• (Correction 1) 

• Biennial Report; 
Correction (llaata 
Minimization, 

Technical 
Correction) 

RfGJl* 6 

RCRA PltOGRAit REVJSil* CHEOO.ISTS - BT CLUSTER 
AJI) DATES Of STATE RULES AUTIDUZfD 

February 27, 1997 

Checklla Reference Pn:..~lga- State Authorization Effective Dates 
t (KS\IA or !!> tlon or 

HS1.£A Date AI LA .. c.: 

17 s 50 f! 28702 07/15/85 11/18/91 01/23/95 12/21/94 12/21/94 

18 50 !! 42936 10/23/85 11/18/91 01/23/95 12/21/94 12/21/94 

19 50 !! 49164 11/29/85 11/18/91 01/23/95 12/21/94 12/21/94 

19.1 52 FR 11819 04/13/87 11/18/91 01/23/95 12/21/94 12/21/94 

20 50 !! 53315 12/31/85 11/18/91 01/23/95 12/21/94 12/21/94 

20.1 51 f_R 2702 01/21/86 11/18/91 01/23/95 12/21/94 12/21/94 

21 51 FR 5327 02/13/86 11/111/91 01/23/95 12/21/94 12/21/94 

22 51 f! 6537 02/25/86 11/18/91 01/23/95 12/21/94 1Z/21/94 

23 51 f! 10146 03/24/86 11/111/91 01/23/95 12/21/94 12/21/94 

25 51 !! 19176 05/28/86 11/18/91 01/23/95 12/21/94 12/21/94 

28H 51 !! 25422 07/14/86 11/111/91 12/21/94 12/21/94 

51 !! 29430 011/15/86 11/111/91 12/21/94 1Z/21/94 
28H.1 

30 51 !! 211556 08/08/86 11/18/91 01/23/95 12!21/94 12/21/94 

Page 11 

TX 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 

07/23/90 



J 

Cluster Federal luln 

HSW. I • Exports of Hazardous 
(continued) lias te 

• Standards for 
Generators; llaste 
Minimization 
Certifications 

• Listing of EBOC 

• Land Dlaposal 
Restrictions 

(Solventa 
and Dloxlna) 

• (Correction 1) 

H~ II • California List llaste 
(7/1/87· Land Disposal 
6/30/90) Reatrlctlona 

States lll.Jst • (Correction 1) 
adopt rules by 

• Exception Reporting 7/1/91, and 
apply for for 
authorIzatIon Small Quontl ty 
by 9/1/91. Generators of 

Hazardoua 
llaate 

• HSWA Codification 
Rule 

2; Permit 
Application 

a equ 1 ea~enu 
Regarding 

Corrective Action 

• HSIIA Codification 
Rule 

2; Corrective Action 
Beyond Facility 

BOllldary 
I 

• HSWA Codification 
Rule 

2; Corrective Action 
tor 

Injection lolella 

' lEGION 6 

IIllA PltOGIWt REVISION CHEtn.ISTS - IT a.lJST£1 
AND DATES OF STATE lUlfS AUTitaliZED 

fcbruery 27, 1997 

Checklla Reference Pr<a~lga- State Authorization Effective Dates 
t (HSWA or f!> tlon or f 

HSWA Dat Alt LA .. (.: 

31 51 !& 28664 08/08/86 11/18/91 12/21/94 12/21/94 

32 51 !! 35190 10/01/86 11/18/91 01/23/95 12121/94 12!21/94 

33 51 u 3m5 10/24/86 11/18/91 01/23/95 12/21/94 12/21/94 

34 51 n 405n 11/07/86 11/18/91 1Z/21/94 12/21/94 

34.1 52 Fit 21010 06/04/87 11/18/91 12/21/94 12/21/94 

39 52 f.& 25760 07/Da/87 11!18/91 12/21/94 12/21/94 

39.1 52 n 41295 10/27/87 11/18/91 12/21/94 12/21/94 

42 52!! 35894 09/23/87 11/18/91 01/02/06 12/21/94 12/21/94 

44 A 52 f.& 4578a 12/01/87 11/18/91 01/02/96 01/02/96 12/21/94 

44 • 52!! 4578a 12/01/87 11!18/91 01!02/96 01/02/96 12/21/94 

44 c 52 f.& 45784 12/01/87 11/18/91 01/02/96 12!21/94 

, 
Page 12 

I 

TX I 
07!23!90 

07/23/90 

07/23!90 

07/23/90 

07!23!90 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

I 



Cluster Federal Rules 

• HSWA Codification 
Rule 

2; Permit 
Modification 

• States hove the option to adopt rule. 

REGIQf 6 

RCU PROGIWl RfVISIQf CHEOO..ISTS • IT CLUSTER 
AND DATES OF STATE RlA.ES NJTI«JlllfD 

February 27, 1997 

Olecklla Reference Proa~lga· State Authorization Effective Oetea 
t ·~sa ~~lli Uon or 

01/02/96 44 D td.IIOW\k 11/18/91 12/21/94 12/21/94 

Page 13 

06/27/94 



- -- --

Cluster Federal Rules 

HS'MA II • HSWA Codification 
(contInued) Rule 

2; Permit aa a 
Shield 

Provlalon 

• HSWA Codification 
Rule 

2; Permit Conditione 
to Protect HUIIan 
Health 

end the Envl ronnent 

• HSWA Codification 
I 

Rule 
2; Poat·Cloaure 

Permltl 

• Technical Correction 
to 

Checltllat Z3. Small 
Quent I ty Generetora 

• fermer Ex~tlone; 
Technical 

Correct lone 

' 
• land Dlaposal 

Reetrlctlone for 
Firat 

Third SchedJled 
\las tea 

• (Correction 1) 

• Hazardous Weate 
Management Syltem; 
Standerde for 

Hazerdoua 
I 

Waata Storage and 
Treatllllnt Tank 

Syatema 

• Lend Dlaposal 
Reatrlctlon 

Amendmenta to Firat 
Third SchedJled 

' R£GI(»C 6 

RCRA PR<lGRAit REVISI(»C OIEOO.ISTS - IY CLUSTER 
AND DATES OF STATE lUlf .. llltORIZED 

February 27. 1997 

Olecklla Reference Prca.~lu-· State Authorization EffectiYe Dates 
t (HSUA or!!) tlon or 

HSUA 
AI LA ... (.: Date 

44 E 52 fA 4578& 12/01/87 11/18/91 01/02/96 12/21/94 12/21/94 

44 f 52 fA 4578& 12/01/87 12/04/92 01/02!96 12/21!94 12!21/94 

44 G 52 f! 45788 12/01/87 11/18/91 12/21/94 12!21!94 

47 53 fA 27162 07/19/88 12/04/92 01!02/96 12/21/94 12/21/94 

48 53 fA 27164 07/19/88 12/04/92 01/02/96 12/21/94 12/21/94 

50 53 fA 31138 08/17/88 12/04/92 12/21/94 12/21/94 

50.1 54 f! 8264 02/27/89 12/04/92 12/21/94 12!21!94 

5ZH 53 fA 34079 rJ9/02/88 12/04/92 01/02/96 12/21!94 12/21/94 

62 54 fA 18836 05/02/89 12/04/92 12/21/94 12/21!94 

' Page 14 

TX 

06/27/94 

I 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 

06/27/94 



Cluster Federal lulu 

• Lend Disposal 
Reatrlctlona for 

Second 
Third Schec11led 

IJastea 

• States have the option to edopt rule. 

IEGII:* 6 

lCRA l'ttOGaAM lEVISII:* CHEOO.ISTS - BY CUJSTEK 
AND DATES OF STATE lULfS AUTIOIZED 

February Z7, 1997 

Checklla Reference Pna.~lga· State Authorization Effective Dates 
p, 

.I.;: 

63 54 f! 26594 o6~ma9 12/04/92 12/Z1!94 12/21/94 

Page 15 

06/27/94 



Cluster Federal Rules 

HSYA II • Lend Dlapo11l 
(continued) Reatrlctlona; 

Correction 
to the Firat Third 
Scheduled Weatea 

• (Correction 1) 

• Reporteblt Quantity 
Adjuatment Methyl 
Bromide PrO<U:tlon 
Wutea 

• Reporteble Quentlty 
Adjuatment (f024 l 
F025) 

• Toxicity 
Charecter fat I ca 

Revtalona 

• ToxicIty 
Characterlatlca 

Revlalona 
(Correction 1) 

• Llatlng of 1,1-
Dlmethylhydrazlne 
Production Waatea 

• HSVA Codification 
Rule: 

DOI.blt Llnera; 
Correction 

• Land Dlapoaal 
Rutrlctlona for 

Third 
Third Scheduled 

Was tea 

• Organic Air E•laalon 
Standarda for 

Proceaa 
Venti and Equlpnent 
Leaka 

• States hove the option to adopt rule. 

lfGJa. 6 

ICRA PROGIWC REVISia. CHECXI.ISTS - IY Cl.USTEl 
AJID DATES OF STAT£ IM.£5 AUTIICiliZET 

--

febrwry 'ZT. 1997 

-

Olectlta I .terence Prc•lluo- Stete Authorization Effective Dates 
t (H~ or f!) tlon or 

K~ Dete AI LA .. ~ 

66 54!! 36967 09/06/89 12/04/92 12/21/94 12/21/94 

66.1 55 FR 23935 06/13/90 12/04/92 12!21/94 12!21/94 

68 54 !! 41402 10/06/89 12/04/92 06/11/96 12/21/94 12/21/94 

69 54 !! 50986 1Z/11/89 12/04/92 06/11!96 12/21/94 12/21/94 

74 55 .f! 11798 03/2<;, tO 12/04/92 06/11/96 12/21/94 12!21/94 

74.1 55 LA 26986 06/29/90 12/04/92 06!11/96 12!21/94 12/21/94 

75 55 .f! 18496 05/02/90 12/04/92 06/11/96 12/21/94 12/21/94 

n 55 f! 19262 05/09/90 12/04/92 01/02/96 12/21/94 12/21/94 

78H 55 f! 22520 06/01/90 12/04/92 12/21/94 12/21/94 

79 55 f! 25454 06/21/90 12/04/90 01/02/96 12!21/94 12!21/94 
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Cluster Federal lulea 

RCRA I • Toxicity 
<7/1/90· Characterlatlca; 
6/30/91) Hydrocarbon Recovery 

Operations 
States lflJSt 
adopt rul ea by • (Correction 1) 
7/1/92, end 
apply for 

• (Correction 2) euthorhatlon 
by 9!1/92. 

• PetrolCUD Refinery 
Primary and 

Secondary 
Oll/Vater/Sollda 
Seporatlon Sludge 
Llatlnga (F037 and 

F038) 

• (Correction 1) 

• ~ood Preaervlng 
Llatlnga 

• land Dhpoaal 
Reatrlctlona for 

Third 
Thl rd Sche<l.llcd 

Waatea; 
Technical Amenctnent 

• Toxicity 
Characterlatlc:; 

Chloroflourocarbon 
Refrigerant• 

• Burning of Hazardoua 
Waate In Bollera end 
lndultrlal Furnace• 

• Removal of Strontl~ 
Sulfide fr011 the 

Llat of 
Haurdout Waate; 
Technical Amendment 

• Organic Air Emlaalon 
Standards for 

Process 
V•nta anct Fnut~nt 

lEG I <»i 6 

RCRA PROGRAN lEVISI<»i CHECKliSTS • BY CLUSTER 
AJI) DATU OF STATE RULES NJTitatlZED 

I', 

-

Fetx-uury 27, 1997 

Chedlla Reference PfOIILilga· State Authorization Effective Dates 
t (H~ or!!> tlon or 

H~ Date AR LA .,. IX 

eo• 55 !! 40834 10/05/90 12/04/92 06/11/96 

56 f.& 3978 02/01/91 12/04/92 06/11/96 
80.1* 

56 f.& 13406 04/02/91 12/04/92 06/11/96 
80.2* 

111 55 !! 46354 11/02/90 12/04/92 06/11/96 08/23/94 12!21/94 

81.1 55 fR 51707 12/17/90 12104/92 06/11/96 08/23/94 12/21/94 

82 55 f.& 50450 12/06/90 12/04/92 06/11/96 08/23/94 12/21/94 

83 56 f.& 3864 01/31/91 12/04/92 08/23/94 12/21/94 

84• 56 !! 5910 02/13/91 12/04/92 06/11/96 

115 56 f.& 7134 02/21/91 12/04/92 011/23/94 12!21/94 

116 56 !! 7567 02/25/91 12!04/92 06/11/96 08/23/94 12/21/94 

87 56 I! 19290 04;26/91 12/04/91 06/11/96 08/23/94 12/21/94 

• 
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Cluster F~ral Rules 

RCRA I • Admlnlatratlve Stay 
(cont lnued) for 

K069 llatlng 

• Revlalon to F037 and 
F038 llatl~• 

• Mining Exclusion Ill 

• Administrative Stay 
for 

F032, F034, and F035 
llatlnga 

RCRA 11 • \lood Preserving 
(7/1/91· Llatlng; 
6/30/92) Technical Correction 

States lllJSt • Burning of Hazardous 
adopt rules by \laate In Boilers and 
7!1!93, end lnduatrlal furnacea; 
apply for Correctlona and 
authorIzation Technical Amendments 
by 9!1/93. I 

• land Dlapoul 
Reatrlctlona for 

Electric 
Arc Furnace Duat 

(1:061) 

• Burning of Hazardoua 
\laate In Bollera and 
1nduatrlal furnacea; 
Technical Amendment• 

II 

• Exporta of Hazardous 
Waate; Technical 
Correction 

• Coke ovens 
Admlnlatratlve Stay 

• ~ndmenta to Interim 
Stetua Stend.rda for 

I O~rltdl.nt (;rQllll)· 
I weter "Qf"ll tor I"'J 

- ' 

R£G1011 6 

RCRA PltOGIWt RfVISIOII CHEIXLISTS - IT CLUSTER 
AND DATES OF STATE IM.fS AUTIOUZEJ> 

February 27, 1997 

Olecklla ltcferenc:e P~lge- State Authorization Effective Dates 
t (H~ or .f!> tlon or 

HS\IA Date AI LA .. <.:: 

aa• 56 .f! 19951 05/01/91 12/04/92 06/11/96 08/23/94 

89* 56 f! 21955 05/13/91 12/04/92 06/11/96 12/21/94 

90 56 f_R 27300 06/13/91 12/04/92 06/11/96 08/23/94 12/21/94 

91* 56 .f! 27332 06/13/91 12/04/92 06/11/96 08/23/94 12/21/94 

92 56 f.! 30192 07/01/91 12!21/94 06/11/96 12/21/94 12/21/94 

94 56 .f! 32688 07/17/91 12/21/94 12/21/94 12/21/94 

95 56 .f! 41164 08/19/91 12!21/94 12/21/94 12/21/94 

96 56 f! 42504 08/27/91 12!21/94 12121/94 12/21/94 

97 56 f.! 43704 09/04/91 12/21/94 06/11/96 12/21/94 12!21/94 

98* 56 f! 43754 09/05/91 12/21/94 06/11/96 12/21/94 12121/94 

99* 56 f! 66365 12/23/91 12/21/94 06/11/96 12/21/94 
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Cluster Federal Rules 

RCRA II • Liner• and Leak 
(continued) Detection Syatema 

for 
Hazardous ~aata Land 
D lapoaal Unit a 

• Admlnlatratlve Stay 
for 

the Requirement That 
Exlatlng Drip Pada 

be 
lrpenneable 

• Second Correction to 
the 

Third Third Land 
Dllpoaal 

Reatrlctlona 

• Hazardoul Debrla 
Caaa· 

by-eaaa eapeclty 
. Varlanc::a 

• Uaed Oil filter 
Exclusion 

• Coke by-product 
Exclusion 

• Lead-Bearing 
Hazardous 

Matarlala Caae·by-
Caaa 

Capac! ty Varl anc::a 

RCRA Ill • Uaed Oil filter 
(7/1/92- Exclusion; 
6/30/93) Technical Correction 

States lllJSt • Toxicity 
adopt rules by Characterlatlca 
7/1/94, and Revlalon; Technical 
apply for Correct I ona 
authorlutlon 
by 9/1/94. • Land Dlapoul 

Rcatrlctlona for 

I 
lfGIOIC 6 

latA PROGRAM IEVISIOIC CHEW.ISTS - IY ClUSTER 
All) DATES OF STATE RULES NJTitatlZED 

February 27, 1997 

0\ectlla Reference Pro-~lga· $lttt~ Authorlzatlcn Effectlw Detes 
t (H~ or .f!> tlcn or 

HS\.IA Date AR LA 11M (»:: 

100 57 f! 3462 01/29/92 12/21/94 06/11/96 12/21/94 

101• 57 il 5859 02/18/92 12/21/94 12/21/94 12/21/94 

102 57 il 8086 03/06/92 12/21/94 12/21/94 12/21/94 

103 57 f! 20766 05/15/92 12/21/94 12/21/94 12/Zl/94 

104• 57 f! 21524 05/20/92 12/21/94 06/11/96 12/21/94 12/21/94 

105• 57 il 27B&O 06/22/92 12/21/94 06/11/96 12/21/94 12/21/94 

106 57 il 28628 06/26/92 12/21/94 12/21/94 12/21/94 

107* 57 f! 29220 07/01/92 06/11/96 04/27/95 

10& 57 il 30657 07/10/92 06/11/96 07/10/95 04/27/95 

109 57 f! 37194 08/18/92 07/10/95 04/27/95 

, 
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) 

J~cguJatury 

Citalion(s): 

(C) 

(I) 

(2) 

(3) 

(4) 

(v) 

§ 270.14(b)(l2) 

§ 270.14(b)(l3) 

§ 264.112 

§ 264.118 

§ 264.178 

Requirement: 

Ddaikd description of procedures to 
remove hazardous waste to safety 
before flood readu:s the waste: 

Reaches the waste, including: 

timing of removal 

Location to be moved to 

dedicated equipment and personnel to 
ensure removal 

Potential for accidental discharge 
during movement. 

Plan to show how the facility will 
be brought into compliance with 
§ 264.18(b). (Flood control) 

Training program introductory/ 
continuing in accordance with § 264.16. 

Must be designed to meet §264.16(a)(3) 
job task descriptions. 

Closure plan designed to meet: 

Amendment to closure plan 

Post closure plan amendment 

Or if applicabh.:: 

containers 

J 

Provided: Location: Comments: 
Ycs/No/NA 

, 

S!:cliuu II.A.4.a(2 ), l'<tg!: & 

March 4, 199!) 

1 

i 

I 

I 

I 

I 

i 

I 



Regulatory 
Citation(s): 

9 264.197 

§ 264.228 

§ 264.258 

§ 264.280 

9 264.310 

§ 264.351 

§ 264.60 I 

§ 264.603 

§ 270.14(b)(l4) 

§ 270.14(b)(J5) 

§ 270.14(b)(J6) 

§ 270.14(b)(l7) 

§ 270.14(b)(l8) 

Rcq u ircmcn t: 

tanks 

surface impoundments 

waste piles 

land treatment 

landfills 

incinerators 

miscellaneous units 

requirements by the Secretary 

Disposal units must comply with 
§ 264.119 

Closure cost estimates § 264.142 

Financial Assurance § 264.143 

Post Closure Care Cost Estimate 
§ 264.144 

Post closun: care financial assurance 
§264.145 

Copy of insurance policy § 264.14 7, 
264.147(a), 264.147(b), 264.147(c) 

State financial mechanism§ 264.149 
and/or 264.1 50 

Provided: Location: 
Ycs/No/NA 

--· -···-

Comments: 

S~cuun II.A.4 <~(2), l';tg~ 7 
MMch 4, (li'JX 

-· 



) 

Regulatory 
Citation(s): 

§ 270.14(b)(l9) 

( i) 

( ii) 

(iii) 

( i v) 

(v) 

( \ i 
1--

(Vii) 

(viii) 

(ix) 

(x) 

Requirement: 

Topographic Map Requirements: 
1 ,000' around the fa~ility/unit with 
at least a 1" (2.5 em)== 200' 
(61 meters) scale and a contour interval 
of at least 5' (1.5 meters) ifthc 
relief is greater than 20' (6.1 meters) 
or 2' (.6 meters) if less than 20' 
( 6.1 meters). 

map scale and date 

I 00 year flood plain 

surface water locations 

surrounding land usc 

wind rose 

map orientation (N) 

legal boundaries 

access controls 

injection/withdrawal well location on 
and off-site 

Buildings: 

TSD Operations 

Run-on/run-otT control 

Sewer lines: 
storm 

J 

Provided: Location: 
Ycs/No/NA 

Comments: 

I 

S~Lliun II.A.4.a(2), l'<~g~ !\ 
Mardi 4, I'JlJ!\ 



l{cgulatory 
Citation(s): 

(xi} 

(xii) 

s 270.14(b)(20) 

(a) 

(b) 

(c) 

(d) 

(e) 

(t) 

s 270.14(b)(21) 

Rcq uircment: 

sanitary 

Process 

Loading/unloading areas 

Fire control information 

Barriers for drainage or tlood 
control 

Location of operational units 
within the HWM Facility site 
showing where hazardous waste 
will be treated/stored/disposed 
of including equipment cleanup. 

Compliance with other federal laws <md 
regulations as required under 270.3: 

Wild and Sct:nic Rivt:rs Act 

National Historic Prest:rvation Act 

Endangered Specit:s Act 

Coastal Zone Managemt:nt 

Fish and Wildlife Coordination Act 

Executive Orders 

Compliance with Land Disposal 
Restrictions under§ 268.5 and 268.6 

Provic.Jec.J: Location: 
Ycs/No/NA 

Comments: 

ScCliun li.A.4 a{2), l'~1g..: ') 
MJrch o.J, I 'JIJii 

I 



} 

Regulatory 
Citation(s): 

~ 270.14(c) 

§ 2 7 0. 14 (c)( 1 ) 

§ 270.14(c)(2) 

§ 270.14(c) 

§ 270.14(c)(3) 

~ 270.14(c)(3) 

§ 270.14(c)( 4) 

(i) 

Req uircmcnt: 

Additional information as required 
under 
264.90(b) ground water: 

Ground water monitoring under 
§ 265.90 through 265.94 

Identification of uppem1ost aquiter, 
ground water flow rate and direction 

Additional information as required 
under 
264.90(b) ground water: (continued) 

A topographic map required under 
270.14(b )( 19) that identifies proposed 
point of compliance as required by 
264.95. 

Propost:d location of ground water 
monitoring wells under 264.97 

description of plume of contan1ination 
that has entered the ground water from 
a regulated unit at the time the 
application was submitted 

extent of plume indicated on 
topographic map required by 
270.14(b )( 19) 

-

J 

Provided: Location: 
Ycs/No/NA 

Comments: 

, 

S..:ctiunllA.4.<t{2), l'.ag..: 10 
March 4. I 'NS 

I 



1-- - ·- -----
Regulatory 

1 Citation(s): 

I (ii) 

§ 270. I 4(c)(5) 

§ 270.14(c)(6) 

(i) 

(ii) 

(iii) 

(iv) 

§ 270.14(c)(7) 

~----· 

- - - -------

Requirement: 

identification of constituents 
and concentration for appendix 
IX of§ 264 

Detailed plan and an engineering report 
describing proposed groWld water 
monitoring program under§ 264.97. 

If no releases are detected at date of 
submittal then follow§ 264.98 

List of proposed: 
indicator parameters, waste 
constituents, reaction products that can 
provide rdiable indic<Jtion of presence 
of hazardous constituents in the ground 
water. 

Proposed ground water monitoring 
system 

Background values for each 
proposed monitoring parameter 

Description of proposed sampling, 
analysis and statistical comparisons to 
be used 

If a release is detected at the point 
of compliance then§ 264.99 requires 
corrective action to be made under 
~ (>~ I oo 

Provided: Location: Comments: 
Ycs/No/NA 

Section II.A.4 u(2), l'<agc II 

~1<11 ch ·I, I 'J'Jli 

i 

--



/ 

- ---~----- ~ 

Regulatory Requirement: 
Citafion(s): 

§270.15 Container Storage Information 

§ 270.16 Tank Storage Information 

§ 270.16(a) Written assessment of tank, structural 
integrity and suitability submitted by 
an independent, certified, registered 
professional engineer 

§ 270.16(b) Dimensions and capacity of each tank 

§270.16(c) Feed system description 

§ 270.16(d) Piping diagram 

§270.16(e) External corrosion protection 
description 
as required by § 264.192(a)(3)(ii) 

§ 270.16(1) New tank installation as required by 
§ 264.192(b) and (c) 

§ 270.16(g) Detailed description of the secondary 
contairunent as required by § 
264.193(a) 
through (t) 

§ 270.16(h) Request for variance under§ 264.193 

§ 270.16(i) Description of procedures and controls 
to prevent spills and overflows 
264.194(b) 

} 

Provided: Location: 
Ycs/No/NA 

-~ 

Comments: 

' 

Sc~:lioull.AA.i.i(2). Pi.lgc 12 
M<u~:h 4, JIN!) 

'· 



({cgulatory Requirement: 
Citation(s): 

s 270.16U) Detailed description of compliance with 
264.19~ and 264.199 for tanks 
containing 
reactive/ignitable ~aste. 

--- - -- --·· -·- ------

Provided: 
Yes/No/NA 

-----------

Location: · Comments: 

Scuiun II.A.4.i.1(2), Page I J 
Mi.ln:h -l, t•JlJll 
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FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEWER: 

DATE OF 
REVIEW: 

REVIEW CHECKLIST 
FOR 

WASTE ANALYSIS PLAN 
(§ 264.13) 

Sc.:cllull II.A.4.i.i(::!)(a), l'.1gc.: I 



I I • 
l{egulatory Requirement: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

~26 .... 13 General waste analysis 

~26 .... 13(a)( I) Before an owner or operator treats, 
stores, or disposes of any hazardous 
wastes, or nonhazardous wastes if 
applicable under§ 264.113(d), he 
must obtain a detailed chemical and 
physical analysis of a representative 
sample of the wastes. At a minimum, 
the analysis must contain all the 
information which must be known to 
treat, store, or dispose of the waste in 
accordance with this part and part 268 
of this chapter. 

~264.13(a)(2) The analysis may include data 
I 

~.kvcloped under part 261 of this 
chapter, and existing published or 
documented data on the hazardous 
waste or on hazardous waste 
generated from similar processes. 

~264.13(a)(3) The analysis must be repeated as 
necessary to ensure that it is accurate 
and up to date. At a minimum, the 
analysis must be repeated: 

l_"" ,, 0 II .o ,-...., 



-- ------- ------

J{cguJatory Requirement: Provic.Jec.J: Location: Comments: 
Citation(s): Ycs/No/NA 

(i) When the owner or operator is 
notiJied, or has reason to believe, that 
the process or operation generating 
the hazardous wastes, or non-
hazardous wastes if applicable under § 
264.113(d), has changed; and 

( i i) For off-site facilities, when the results 
of the inspection required in 
paragraph (a)(4) of this section 
indicate that the hazardous waste 
received at the facility does not match 
the waste designated on the 
accompanying manifest or shipping 
paper. 

s264.13(a)(4) The owner or operator of an otT-site 
facility must inspect and, if necessary, 
analyze each hazardous waste 
movement received at the tacility to 
determine whether it matches the 
identity of the waste specified on the 
accompanying manifest or shipping 
[paper. 

Sl:Ciioll ll.A.4.a(2)(<~), I'<~L',c 3 
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-

H.cgulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

§264.13(b) The owner or operator must develop 
and follow a wrinen waste analysis 
plan which describes the procedures 
which he will carry out to comply 
with paragraph (a) of this section. He 
must keep this plan at the facility. At a 
minimum, the plan must specify: 

§ 2 64 . I 3 (b)( I ) The parameters for which each 
hazardous waste, or non-hazardous 
waste if applicable under § 
264.113(d), will be analyzed and the 
rationale for the selection of these 
parameters (i.e., how analysis for 
these parameters will provide 
sufficient information on the waste's 
properties to comply with paragraph 
(a) of this section); 

~264. I 3(b)(2) The test methods which will be used 
to test tor these parameters; 

g264.13(b)(3) The sampling method which will be 
I 

used to obtain a representative sample 
of the waste to be analyzed. A 
representative sample may be 

I 

obtained using either: i 

( i) One of the sampling methods 
described in appendix I of part 261 of 
this chapter; or 

I 11) \11 l'ljlli\ ;Jil"lll >;llllp/iil~' lllL"Iiltld _____ 
--------------- '----------·-·--------------- --



Regulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

g264.13(b)(4) The frequency with which the initial 
analysis of the waste will be reviewed 
or repeated to ensure that the analysis 
is accurate and up to qate; and 

g264.13(b)(5) For off-site facilities, the waste 
analyses that hazardous waste 
generators have agreed to supply. 

g264.13(b)(6) Where applicable, the methods that 
will be used to meet the additional 
waste analysis requirements for 
specitic waste management methods 
as specified in §§ 264.17 (ignitable, 
reactive, or incompatible), 264.314 
(bulk & containerized liquids), 
264.341 (waste analysis for 
incinerators), 264.1034(d) (subpart 
AA), 264.1 063(d) (subpart Bl3), 
264.1 OlB (subpart CC), and 26~.7 
(LOR) of this chapter. 

. -

§264.13(b)(7) For surface impoundments exempted 
from land disposal restrictions under § 
268.4(a), the procedures and 

i schedules for: 

(i) The san1pling of impoundment 
contents; 

(ii) The analysis of test duta; and, 

S.:cttutt li.AA <~(2)(a), l'.tg<: 5 
t\:1·tt'o'll 0 lliO~ 
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, 
----~-

H.cgulalory l{cquircmcnt: Provided: Location: Comments: 
Citation(s ): Ycs/No/NA 

(iii) The annual removal of residues which 
arc not ddisted under§ 260.22 of this 
chapter or which exhibit a ! 

characteristic of hazardous waste and 
either: 

(A) Do not meet applicable treatment 
standards of part 268, subpart D; or 

I 

(B) Where no treatment standards have I 

been established; 

(I) Such residues are prohibited from 
land disposal under§ 268.32 or 
RCRA section 3004(d}; or 

(2) Such residues are prohibited from 
land disposal under§ 268.33(f). 

§26-l.l3(b)(~) For owners and operators seeking an 
exemption to the air emission 
standards of subpart CC in accordance 
with§ 264.1082-

(i) If direct measurement is used for the 
waste determination, the procedures 
and schedules for waste sampling and 
analysis, and the results of the 
analysis of test data to verify the 
exemption. 

\..:, ... , ; .... II '\ ~ , -.. 



Ucgulatory Rcq uircmcnt: Provided: Location: Comments: 
Citation(s): Vcs/No/NA 

( ii) If knowledge of the waste is used tor 
the waste determination, any 
infonnation prepared by the facility 
owner or operator or by the generator 
of the hazardous waste, if the waste is 
received from off-site, that is used as 
the basis for knowledge of the waste. 

§26~.13(c) For off-site facilities, the waste 
analysis plan required in paragraph (b) 
of this section must also specify the 
procedures which will be used to 
inspect and, if necessary, analyze each 
movement of hazardous waste 
received at the facility to ensure that it 
matches the identity of the waste 
designated on the accompanying 
manifest or shipping paper. At a 
minimum, the plan must describe: 

§ ~ 64. 13 (c)( I) The procedures which will be used to 
determine the identity of each 
movement of waste managed at the 
facility; and 

§264. I 3(c)(2) The sampling illethod which will be 
used to obtain a representative sample 
of the waste to be identified, if the 
identification method includes 
sampling. 

St:cliuu li.A.4.a(2)(a), Pa~t: 7 
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Regulatory Requirement: J,rovic.Jcd: Location: Comments: 
I 

Citation(s): Yes/No/NA 

9264.13(c)(3) The procedures that the owner or 
operator of an off-site land till 
receiving containerized hazardous 
waste will use to determine whether a 
hazardous waste generator or treater 
has added a biodegradable sorbent to 
the waste in the container. 

lr,.'_.,.,; .... II A t .. 1'"1 u , •• 
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FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEWER: 

DATE OF 
REVIEW: 

REVIEW CHECKLIST 
FOR 

USE AND MANAGEMENT OF CONTAINERS 
(§§ 264.170, 265.170, 270.15 and 270.27) 

S..:ctiuu I lA I>( I), l'.t~..: I 



~ J , 

l{cgulatory l{equiremenl: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

§270.15 Speciiic Part B requirements for 
containers: 

§270.15(a) A description of the containment 
system to demonstrate compliance 
with §264.175 including at a 
mmunum: 

§270.15(a)( I) Basic design parameters, dimensions, 
and materials of construction 

§270.15(a)(2) How the design promotes drainage or I 
how containers are kept from contact 
with standing liquids in the 
containment system 

~270.15(a)(3) Capacity of the containment system 
rdative to the number and volume of 
containers to be ston.:d 

~270.15(a)(4) Provisions for managing run-on 

§270.15(a)(5) How accumulah.:d liquids can be 
analyzed and removed to prevent 
overtlow 

§270.15(b) For storage areas that store containers 
holding wastes that do not contain 
free liquids, a demonstration of 
compliance with ~26-L 175~") includes: 

-----·-

S.:ctlllll II./\ h( I). l'.t'-"c·-' 
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H.cgulalory l~cquirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

§27U.l5(b)(l) Test procedures and results or other 
documentation or information to show 
that the wastes do not contain free 
liquids 

§270.15(b)(2) A description of how the storage area 
is designed or operated to drain or 
remove liquids or how containers are 
kept from contact with standing 
liquids 

~270.150 Provide sketches, drawings, or data 
demonstrating compliance with 
§264.176 (location of buffer zone ami 
containers holding ignitable or 
reactive wastes) and §264.177© 
(location of incompatible wastes), 
wh~:re applicable 

§270.15(d) Where incompatible wastes are stored 
or otherwise managed in containers, a 
descriptions of the procedures used to 
ensure compliance with §264. 177 (a) 
and (b) and 264.17 (b) and c 

~270.15(c) Information regarding air emission 
control equipment as required in 
f?70.27 

L___ I 
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J{egulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

§270.27(a) If applicable, specific Part B 
information requirements for air 
emissions for containers: 

§270.27(u)(2) Identification of each container area 
subject to the requirements of 40 CFR 
part 264, subpart CC and certification 
by the owner or operator that the 
requirements are met 

§270.27(a)(3) Documentation that each enclosure 
used to control air emissions from 
containers arc in accordance with the 
requirements of §264.l086(b)(2)(J) 
includes information prepared by the 
owner or operator or manufacturer or 
vendor describing the enclosure 
design and certitication that the 
enclosure meets the specitications 
listed in §265.1087(b)(2)(ii) 

§270.27(a)(5) Documentation for each closed-vent 
system and control device installed in 
accordance with the requirements of 
§264.1087 that includes design and I 

performance information as specitied 
in §270.24 (c)and (d) 

Nfvlii)~IIRI\IIl 
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H.cgulalOI)' Ucquircment: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

s270.27(a)(6) An emission monitoring plan for both 
Method 21 and control device 
monitoring methods. The plan must 
include: 

~270.27(a)(6) monitoring point(s) 

§270.27(a)( 6) monitoring methods for control 
devices 

§270.27(a)(6) monitoring frequency 

§270.27(a)(6) procedures for documenting 
cxceedances 

§270.27(a)(6) procedures for mitigating 
t10ncomplianccs 

- - -·· -- - - -- - -- - - -----------------~ -- -· -
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FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PEI~MIT: 

I~EVIEWER: 

DATE OF 
REVIEW: 

ll.EVIEW CHECKLIST 
FOR 

TANK SYSTEMS 
(§§ 270.16 and 264.190) 
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I 
l{cgulatory l{cquircmcnt: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

~270.16 Specific part B information 
requirements for tank systems. 

9 2M.I3 Waste Identification 

92CA.I91 Existing Tank System 

~ 270.16 Facilities that usc tanks to store or treat 
hazardous waste must include unless 
provided within § 264.191 : 

§ 270.16(a) Wriuen assessment reviewed and 
certified by a registered P.E. as to the 
structural integrity 

~ 27 0. I ()(b) Dimensions and capacity 

~270.16(c) Feed systems, safety cutoff, bypass 
system and pressure control 

~ 27U.16(d) Diagram of piping, instrumentation, 
process llow lor each tank 

~270.16(c) Description of materials and equipment 
used to provide corrosion protection as 
required uner § 264.192(a)(3 )(ii) 

~ 270.16(1) Detailed description of installation in 
compliance with§ 264.192(b), (c), (d) 
and (e) 

~ 264.191(i.l) w/o secondury containment 

~ 264.191(h) Professionul engineer ussessment of 
structural integrity 

Sl!cliull II. A 4 bl' \ "·'" ,. 1 



Regulatory Requirement: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

Design standards 

Hazardous characteristics 

Corrosion measures 

Documentation of tank age 

Result of leak test, internal 
inspection, other tank exam 

§ 264.l()l(d) If assessment reveals leaking or unlit, 
lank must be removed from service 

i 

immt:diately in accordance with§ 
264.196. 

~ 264.1 lJ2 New Tank Systems 

§ 264.J()2(a) Professional t:nginet:r asscssmt:nl of 
:-,tructural integrity 

I ksign standards 

HazarJous charactc:ristics 

Potential for corrosion 

Corrosion measures 

s 264.192(a)4 Underground tank system 
I 
I 

determination of measurc:s to protect 
tank against potc:ntial damage 

s 264.192(b) Precautions to prevent damage during 

installation 

~ 1 (>-LI lJ 1 ( c) Backlill requirements 

S~ct1o1l II.AA b(2), l'ag~ J 
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Hcgulatury l{equirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

~ 264.192(d) Tightness testing 

~ 264.192(c) Ancillary equipment 

~ 264.192(g) Paperwork requirements 

9 270.16(g): 

§264.193 Containment and detection of releases 

§ 264.193(a) (a) In order to prevent the release of 
hazardous waste or hazardous 
constituents to the environment, 
secondary containment that meets the 

I 

11 ·quircmcnts of this section must be 
provided (except as provided in 
paragraphs ( t) and (g) of this section): 

( I) For all new tank systems or 
components, prior to their being put 
into service; 

(2) For all existing tank systems used to 
store or treat EPA Hazardous Waste 
Nos.F020,F02J,F022,F023,F026, 
and F027, within two years after 
January 12, 1987; 

(J) For those existing tank systems of 
known and documentcd afe, within two 
years atler January 12, 1987 or when 
the tank system has reached 15 years of 
age 

SL:..:tiun ll.A4.b(~). l';ai-!.1.! ~ 



1-J{cguJatory Requirement: Provided: Location: Comments: 
Cilation(s): Ycs/No/NA 

I { 4) For those existing tank systems for 
which the age cannot be documented, 

within eight years of January 12, 1987; 
but if the age of the facility is greater 
than seven years, secondary 
contairunent must be provided by the 
time the facility reaches 15 years of 
age, or within two years of January 12, 
1987, whichever comes later; and 

~ 264.1 lJJ(b) Secondary containment systems: 

Designed & installed to prevent 
migration of waste or accumulated 
liyuid out of system 

Capable of detecting & collecting 
I 

rekase until colkcted material is 
removed 

• 

~ 264.193(c) Construction reyuirements: 

Construction materials compatible 

Foundation 

Leak detection 

Sloped or designed to remove 
liyuids from leaks, spills, or 

precipitation 

~ 1 (J4 l 1>1(e) Additional construction requirements: 

1::-;IL'm~d liner 
'---· 

S..:cliull II.A.4 h(2), l'.1t;...: 5 
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l{cgulatory l{cquircmcnt: Provided: Location: Comments: 
Citatiou(s): Yes/No/NA --

I Vault sysh:m 

Double-walled tanks 

~ 270.16(11 ): 

s 264.193(g) Variance from the requirements of this 
section if the Secretary finds, as a result 
of a demonstration that the alternative 
design and operating practices ... will 
prevent the migration of any hazardous 
waste into ground water, surface water 
at least as effective as secondary 
containment 

~ 264.1'>3(11) Equivalent device variance procedures 

~ 264.193(i) Leak testing for existing hazardous 
waste tanks without secondary 
containment yet must follow: 

( I } For non-enterable underground tanks, a 
leak test that meets the requirements of 
§ 264.191 (b)( 5) must be conducted at 
least annually. 

(2) For other than non-enterable tanks: 

a leak test must be conducted; 

or a schedule and procedure for an 
assessment by an independent, qualilied 
registered P.E. must be provided; 

\.' II " • • 



Ucgulatory J{cquircmcnt: J,rovidcd: Location: Comments: 
Citation(s): \'cs/No/NA 

! 

the assessment meets the conditions of 

I 264.193(i)(2) 

(3) For ancillary equipment, a leak test or I 

other integrity assessment must be 
conducted at least annually. 

l4) A tile must be maintained at the 
tacility with a record of the results of 
the assessments. 

(5) If a tank system or component is found 
to be leaking or unfit tor use as a result 
of the kak test or assessment, the 
owner or operator must comply with 
the requirements of§ 264.196. 

s :2(J4.1 94 General Operating Requirements 

No hazardous waste that could cause 
the tank or equipment to ruptun:, leak, 
corrode, or otherwise fail 

9 270.16(i): 

~ 264.194(b) Controls to prevent spills: 

Spill prevention controls . 

Overtill prevention controls 

Maintenance of sufticient freeboard 

~ 264.195 Inspections 

SL"Ill:dt~k 
--. --- . ------··-C--.---------------------
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Ucgulatory l{cquircmcut: Provic.Jcc.J: Location: Comments: 
Cilalion(s): Ycs/No/NA 

Once per Jay - tank system for 
I 

I 

corrosion or releases, data from 
I 

monitoring & leak detection equip, 
construction mtls. & immediately 
surrounding area 

Cathodic protection system, six 
months after installation and annually 
thereafter, and all sources of impressed 
current at least every other month 

9 264.196 Response to leaks or spills and 
disposition of leaking or unfit-tor-use 
tank systems 

(a) The 1low of hazardous waste into the 
tank systt:m or st:condary containment 
system must be immediately stopped. 
Immediately inspect the system to 
determine the cause of the release. 

(b) Removal of waste from tank system or 
secondary containment system within 
24 hours. 

(c) Containment of visible releases to the 

environment. 

(d) Notifications, reports. 

(d Provisinn of secondary containment. 

l-- ----- ~- ---~ ---· - -· ~~r.:.ll ~--'~~~~-~~~--- -- --·----- ----



l<cgulatory J{cquircmcnt: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

(I) CertiJication of major repairs. 

§ 264.197 Closure and post-closure care 

(a) At closure of a tank system, all 
hazardous waste residues, contaniinated 
containment system components 
(liners, etc.), contaminated soils, and 
structures and equipment contaminated 
with hazardous waste, must be removed 
or decontaminated and managed as 
hazardous waste. The closure plan, 
closun: activities, cost estimates for 
closure, ami financial responsibility tor 
tank systems must meet all of the 
reyuirements specified in subparts G 
and II of this part. 

(b) If it is demonstrated that not all 
contaminated soils can be practicably 
removed or decontaminated then the 
owner/operator must dose the tank 
system and perform post-dosure care in 
accordance with requirements that 
apply to landtills. For the purposes of 
closure, post-closure, and financial 
responsibility, such a tank system is 
then considered to be a landlill. 

--
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l{cgulalury l{equiremenl: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

(c) If the tank system dues nut have 
secondary containment that meets the 
requirements of§ 264. I 93 (b) through 
( t) and has not been granted a variance 
from the secondary comairunent 
requirements in accordance with § 
264. I 93(g), then: 

(I) The closure plan for the tank system 
must includl.! both a plan for complying 
with removal and decontamination 
requirements [paragraph (a) of this 
section] and a contingent plan fur 
complying with the landfill closure 
rparagraph (b) of this section). 

(2) A contingent post-closure plan for 
complying with paragraph (b) of this 
section must be prepan:d and submined 
as part of the permit application. 

(3) The cost estimates calculated for 
closure and post-closure care must 
reflect the costs of complying with the 
contingent closure plan and the 
contingent post-closure plan, if those 
costs are greater than the costs of 
complying with the closure plan 
pn:pan:d for the cxpt:cted closure umkr I paragraph (a) of this s~:ctiun. 



- ------

l{egulatoJ)' Requirement: Provic.Jcc.J: Location: Comments: 
Citation(s): Ycs/No/NA 

( 4) Financial assurance must be based on 
the cost estimates in paragraph ( c )(3) of 
this section. 

(5) For the purposes of the contingent 
closure and post-closure plans, such a 
tw1k system is considered to be a 

I landtill, and the contingent plans must 
meet all of the closure, post-closure, 

I 

and financial responsibility 
requirements for landfills under 
subparts G and H of this part. 

§27U.l6(j) Description of how operating 
procedures and tank system and facility 
design will ;.!Chieve compliance with the 
requirements § 264.198 and § 264.199: 

s 264.198 Special requirements for ignitable or 
reactive waste 

-

(a) Ignitable or reactive wasle must not be 
placed in tank systems, unless: I 

( I ) The waste is treated, rendered, or mixed 
I before or immediately after placement 

in the tank system so that: 

,,.,·llt\11 II i\ ,t I...J)\ H 
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J{cgulatory J{cquircmcnt: Provided: Location: Comments: 
Citalion(s): Ycs/No/NA 

(i) The resuJLing waste, mixture, or 
dissolved material no longer meets the 
definition of ignitable or reactive waste 
under § § 261.21 or 261.23 of this I 

chapter, and 
I 

( i i) Section 264.17(b) is complied with; ur 

(2) The waste is stored or treated in such a 
way that it is protected from any 
material or conditions that may cause 
the waste to ignite or react; or 

(3) (3) The tank system is used solely for 
emergencies. 

(b) The owner or operator of a facility 
where ignitable or reactive waste is 
stored or treated in a tank must comply 
with the requirements for the 
maintenance of protective distances 
between the waste management area 
and any public ways, streets, alleys, or 
an adjoining property line that can be 
built upon as required in Tables 2-1 
through 2-6 of the National Fire 
Protection Association's "Flammable 
and Combustible Liquids Code," ( 1977 
or 198 I), (incorporated by reference, 

sec ~ 760.11 ). 

St.:..:tiuu IIAAN2L l'<ti!_t.: 12 
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l{cgulatory Rcq uircmcnt: Provided: Location: Comments: 
Citation(s ): Ycs/No/NA 

g 264.199 Special Requirements for Jm:ompatible 
Wastes 

(a) Incompatible wastes, or incompatible 
wastes and materials, must not be 
placed in the same tank system, unless 

I 

§ 264.17(b) is complied with. 

(b) Hazardous waste must not be placed in 
a tank system that has not been 
decontaminated and that previously 
held an incompatible waste or material, 
unless§ 264.17(b) is complied with. 

S 27U.l6(k) Information on air emission control 
equipment as required in § 270.27 

~ 26-t.:.wu Air emission standards - The owner or 
operator shall manage all hazardous 
waste placed in a lank in accordance 
with the requirements of subpart CC of 
this part 

Set'! IIlii II J\ .1 htl, ..... , • 



SUBTITLE C 

4.0 Checklists 

These checklists are provided to both the reviewer of Subtitle C documents and 
the regulated community for informational purposes only. These are not intended 
to be all-inclusive. 

The facility has the responsiblity to adhere to all aspects of applicable regulations 
and, therefore, should not rely solely on the provided checklists in the preparation 
or submittal of a Subtitle C-required document. 

Section II A 4. Page 1 
March 3. 1998 
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ADMINISTRATIVE REVIEW COMLETENESS CHECKLIST 
FOR PERMIT APPLICATIONS 

FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEWER: 

DATE OF 
REVIEW: 

Each oftht: following section must be present to determine Administrative Completeness. Administrativt: Complt:teness Reviews are to detcrmim: 
the presence or absence of all the required parts of a Permit Application. This is not a review for Teclmical Adequacy. 

S~:.:twn II.A4a( I), l'<tgc I 
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:l{cgulatory Requirement: Provided: Location: Comments: 
Cilation(s): Yes/No/NA 

I 

Part A review completed 

l9 no.I4(b)(l, General Facility Description 

§ 270.14(b)(2) Chemical and physical analysis of: 

Hazardous Waste 

Hazardous Debris I 

Minimum information to: 

Treat 

Store 

Dispose 

§ 270.14(b)(3) Waste Analysis Plan 
9 264.13(b) 
§ 265.13(b) 

~ 270.14(b)(4) Security and Security Equipment 
§ 264.14 

§ 270.14(b)(5) General Inspection Schedule 

§ 264.15(b) 
§ 265.15(b) 

§ 270.14(b)(6) Procedures and Prevention Waivt.:r 

§ 264.30 thru 37 J ustif1cation 

§ 265.30 thru 37 

§ 270.14(b)(7) Contingency Plan 

~ 264.50 thru 56 
~ '(,) 50 tluu 56 

S~clwn li.A.-1 all\ """''' 



1
Regulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

! Emergency Responder List 

is 270.I4(b)(8) Procedures, Structures, Equipment to: 

Prevent unloading hazards 

Run-on/run-off control 

Prevent contamination of water 
supplies 

Mitigate effects of: 

Equipment failure I 

I 

Power failure I 

Pn:vent undue exposure of personnel l 
I 
I 

§ 270.14(b)(8) Prev~:nt release to atmosphere 

§ 270.14(b)(9) Procedure to prevent: 
§ 264.17 
§ 265.17 

Accidental ignition 

Reaction of ignitable 

Reaction of reactives 

Reaction of incompatibles 

§ 270.14(h)(l0) Traffic Pattern: 

Volume 

Controls j 

Access -----

Sc~:tion II.A.·I.a( I), Page 3 
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ltcgulatory nequirement: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

§ 270.14(b)(ll) Facility Indentification and Location: 
§ 264.18(a) 

l § 265.18 

Political boundaries l 
I 

Seismic standards 

Floodplain 

Floodplain standards 

Compliance schedule 

§ 270.14(b)(l2) Training Program: 

Introductory 

Continuing 

~ 270.14(b)(J3) Closure Plan 

~ 270.14(b)(l4) Deed Restrictions 

§ 270.14(b)(IS) Closure Cost Estimate 

§ 270.14(b)(l6) Post Closure Cost Estimate 

§ 270.14(b)(l7/18) Financial Assurance 

§ 270.14(b)(l9) Topographic Map 

§ 270.14(b)(20) Groundwater Monitoring Plan 

Sp~:citic Unit Part Description of Specific Units 
B Applicution Provided: 

I ;llhllill" 
-----··-- ~-----

I . ";,I I I , .. lllill'lll I I ill·. 
- - -- -- ----- --- ---------------
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H.cgulatory Ucquiremcnt: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

Surface Impoundments 

Waste Piles 

Tank Systems 

Use and Management Containers 

Incinerators 

Short Term Incinerators 

Miscellaneous Units 

Process Vents 

Equipment 

Containment Buildings 

Drip Pads 

Other Permits Permit by Rule 

Emergency 

Hazardous Waste Incinerators 

Land Treatment Demonstration 

Interim Permit for UIC Wells 

Research Development and 
Demonstration 

Boilers and Industrial Furnaces 
-

Scd1un II.A.4.<~11 \ p,.,,,. ~ 



FACILITY: 

DOCUMENT 
TITLE: 

UOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

l{EVIEWER: 

DATE OF 
I{EVIEW: 

REVIEW CHECKLIST 
FOR 

PART A APPLICATIONS 
(§270.13) 

Scuiun II. A .4 a( I). I' a g.: I 
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Uc~ulatory l{cquircmcnt: t•rovidcd: Location: Comments: 
( 'it&~tion(s): Yes/No/NA 

9 270.13(a) Activities conducted by the applicant 
that required it to obtain a permit 
under RCRA 

§ 270.13(b) Name, mailing address, and location, 

including latitude, longitude of the 
facility for which the application is 
submitted 

§ 270.1 J(c) Up to four (4) SIC Codes which best 
rdlect the principal products or 
services provided by the facility 

§ 270.1 J(d) Operator's name, address, telephone 
number, ownership status, and status 
as a Federal , State, private, public or 
other entity 

~ 270.13(e) Name, address and phone number of 
the owner of the facility 

§ 270.1 3(1) Wheth~:r the facility is located on 
Indian Lands 

§ 270. IJ(g) Indication of whether the facility is 
new or existing and whether it is a 
tirst or revised application 

§ 270. IJ(h) For existing facilities: 

§ 270. IJ(h)( I) A scale drawing of the facility 
showing the location of all past TSDs, 
lr_rcsent TSDs, and future TSOs 

Sc~:tiou li.AA.<l( I J. l'.tgc I 
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Regulatory l{cquircmcnt: l)rovidcd: Location: Comments: 
Citalion(s): Ycs/No/NA 

§ 270.13(h)(2) Photograph of the facility clearly 
delineating all existing: 

present TSDs 

sites of future TSDs 

s 270.13(i) A description of the processes to be 
used to for: 

treating and capacity 

storage and capacity 

disposing and capacity 

s 270.13(j) A specification of the hazardous 
wastes listed or designated under 40 
CFR § 261 to be treated, stored, or 
disposed of at the facility, an estimate 
of the quantity of such waste to be 
treated, stored, or disposed of 
mmually, and a general description of 
the process to be used for such wastes 

§ 270.13(k) A listing of all permits or construction 
approval received or applied for under 
any of the following programs: 

s 270.13(k)(l) RCRA Hazardous Waste Management 
Program 

§ 270.13(k)(2) UlC program under Safe Drinking 
Water Act (SDWA) 

~ 270.13(k)(3) NPDES program under Clean Water 
J Act (CWA) 

Scl:liun II.A.4.a( I). Page I 
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~ 27U.IJ(k)(4) Prevention of Significant 
Deterioration (PSO) Program under 
the Clean Air Act (CAA) 

§ 2 7U.I3(k)(5) Nonattairunent program under the 
CAA 

§ 27U.I3(k)(6) National Emissions Standards for 
Hazardous Pollutants (NESHAPS) 
preconstruction approval under the 
CAA 

§ 270.1 J(k)(7) Ocean Dwnping Permits w1der the 
Marine Protection Research and 
Sanctuaries Act 

§ 270. I 3(k)(8) Dredge or fill permits under section 
404 of the CW A 

~ 270. IJ(k)('J) ( >thcr relevant environmental permits 

§:no. 1 J(l) A topographic map (or other map if a 
topographic map is unavailable): 

extending one (I) mile beyond the 
property boundaries of the source 

depicting the facility and each of its 
I 

intake structures I 

discharge structures I 

• I 

each of Its hazardous waste treatment 1 

facilities 

each of its storage facilities 

each of its disposal facilities 

ea~.:h well where lluids from the 
Ji11.:i I it y an: injedcd underground 

Sc~:~wu II A ·ta( I). 1'.1gl' I 



wells, springs, other surhu:e water 
bodies 

drinking water wells listed in public 
records or otherwise known to the 
applicant within I /4 mile of the 

facility boWldary 

9 270.1 J(m) A brief description of the nature of the 
business 

§ 270.1 J(n) For hazardous debris, a description of 
the debris category(ies) and 
contaminant category(ies) to be 
treated, stored, or disposed of at the 
facility. 

- -- -·-

NOTE: Part A Application instructions in section XIV (Description of Hazardous Waste) requires the information in item XIV to describe all 
hazardous waste that will be treated, stored, or disposed of at the facility. In addition, the processes that will be used to treat, store, or dispose of 
each waste and the estimated annual quantity of each waste must be provided. The instructions on the fonn state that "For each listed waste entered 
in Column A estimate the quantity of that waste that will be handled on an annual basis. For each characteristic or toxic contaminant entered iu 
Column A estimate the total annual quantity of all the non-listed waste(s) that will be handled which possess that characteristic or contaminant. 

Is item XIV properly completed in accordance with the instructions? ______ _ 

Is the annual quantity given in the correct unit of measure as required by the Part A Application Instructions ? ______ _ 

Sec lion II. A 4 .a( I). I' a g.: I 
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FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEWER: 

DATE OF 
REVIEW: 

REVIEW CHECKLIST 
FOR 

PART B GENERAL REQUIREMENT 
(§ 270.14) 

SL:.:tion II.A.4.a(:!), l';1gL: I 
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J~egulatory 

Citation(s): 

§ 270.14(b)(l) 

§ 270.14(b)(2) 

§ 2 7 0. 14 (b)( 3) 

§ 264.13(b) 

§ 264.13(c) 

§ 270.14(b)(4) 

§ 270.14(b)(5) 

§264.174 

§ 264.193(i) 

§ 264.195 

§ 264.226 

§ 264.254 

§ 264.273 

Requirement: 

General description of the facility 
or unit. 

Chemica! and/or physical analyses 
which must be known to treat/store/ 
dispose of waste. 

Waste analysis plan required to comply 
with: 

Develop and follow a written waste 
analysis plan. 

Off-site waste analysis requirements. 

Security requirements under§ 264.14 
required. 

General inspection schedule in 
compliance with §264.15(b ). Specific 
n:quiremcnts of: 

Container inspections 

Tank inspections 

Overfill control inspections 

Surface impoundments monitoring and 
inspection 

Waste pile monitoring and inspection 

Land treatment design and operating 
requirements 

t•rovided: Location: Comments: 
Ycs/No/NA 

' 
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I H.cgulatory 
I Citation(s): 

I§ 264.303 

§ 264.602 

s 264.1033 

s 264.1052 

§ 264.1053 

§264.1058 

§ 270. I 4(b)(6) 

§ 270.14(b)(7) 

§ 264.227 

§ 270.14(b )(8) 

§ 270.14(b)(8)(i) 

§ 270.14(b)(8) 
(ii) 

§ 270.14(b)(8) 
(iii) 

Rcq uircment: 

Landfill monitoring and inspection 

Miscellaneous units 

Process vent standards 

Equipment leak air emission standards 

Compressor standards 

Standards for pwnps, valves, pressure 
relief devicesflanges and connections. 

Justification of any waiver requests 
for § 264 Subpart C. 

Requirements for a conlingency plan 
under § 264 Subpart D with specific 
requirements under: 

surface impoundment emergency 
repairs. 

description of procedures and 
equipment used to: 

prevent hazards in unloading operations 
(ramps, and special forklifts) 

runoff prevention with berms, trenches, 
and dikes. 

Prevent contamination of water 
supplies 

Provided: Location: 
Ycs/No/NA 

Comments: 

S.:cliuu ll.A.4 J(2), l'Jgc: J 
Mard14, l!JIJI) 



) 

Regulatory 
Citation(s): 

§ 270.14(b)(~) 
(iv) 

§ 270.14(b)(8)(v) 

§270.l4(b)(8)( vi) 

§270.l4(b)(9) 

9264.17(c) 

~270.14(b)ll0) 

~ 270.14(b)( 11) 

Requirement: 

mitigate eftects of equipment failure 
and power outages 

prevent undue exposure of personnel 
by use of personal protective equipment 
(PPE) 

prevent release to the atmosphere 

description of controls of ignitable/ 
reactive waste with specific 
requirements of: § 264.17 separated 

and protected from ignition and 
reaction 

documentation of compliance with § 
264.17 

traf1ic pattern studies that estimate 
volume and number of types of 

vehicles 

identify turn lanes 

identify traftic/stacking lanes 

describe road surface 

describe road load bearing capacity 

identify type and number of traffic 
controls 

Facility/unit location information: 

) 

Provided: Location: Comments: 
Yes/No/NA 

, 

S~:~:tiou II.A.4.a(2), l'agt: -i 
March 4 I<JO)( 

I 
! 

I 



Regulatory 
Citation(s): 

(i) 

( i i) 

(A) 

(B) 

(iii) 

(iv) 

(A) 

(B) 

Requirement: 

seismic standard (264.18(a) 

Seismic standard must show: 

no fault within 3,000' with 
displacement in Holocene time (within 
the last 10,000 yrs) 

Published geologic studies 

Aerial reconnaissance of a five (5) mile 
radius from the facility/unit 

Analysis of aerial photographs covering 
3,000' radius from the facility/unit 

Walking studies of the radius if needed 

If taults (to include lineations) which 
have uisplacement in Holocene time are 
prcs~:nt within 3,000', no taults pass 
with 200' of the portions of the facility 
where treatment, storage or disposal 
will be conducted 

1 00 year flood plain information 

If in the 100 year tlood plane: 

Engineering analysis of hydrostatic 
forces expected in a 100 year flood. 

Structural engineering studies for Hood 
I protection to prevent washout. 

Provided: Location: 
Ycs/No/NA 

Comments: 

S.:uiuu II.A.4.a(2), l'ag.: .'i 

Mardt 4, 19'Jl\ 
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Cluster Federal Rules 

• Coke By-Product 
Llatlnga 

• States have the option to edopt rule. 

--

RfGial 6 

latA PROGRAN· ltEYISICIC CHECXLISTS - BY CLUSTEl 
IJI) DATES OF STATE RUlES AUTIOtiZED 

-· - - -

February 27, 1997 

- --

Check lie Reference Pn.Jlga- State Authorization Effective Dates 

t 110 \"ra o.;.,w.> t1on or 
1 06/11/96 1 07/10/95 04/27/95 1 ~W\lo: 

Page 21 

---~-·----



) 

~·· -- - ----~ 

Cluster Federal Rules 

RCRA Ill • Burning of Hazardous 
(continued) ~aate In lollera and 

Industrial furnacea; 
Technical Amendment 

Ill 

• Recycled Uaed Oil 
Hana;ement Standards 

• Financial 
ResponsibiLity 

for Thlrd·Party 
LiabiLity, 

Closure and post-
Closure 

• Standards Applicable 
to 

Owners end Operators 
of 

Hezardoua Waste 
Treatment, Storage, 

and 
Disposal facilities; 
LiabiLity Coverage 

• Liability 
Requl rementa; 

Te<:hnlcal Aalendnent 
(Non·H~) 

• Burning of Hazardous 
~aate In lollera and 
Industrial Furnacea; 
Amerdnent IV 

• Chlorinated Toluene 
Production Waste 

lhtlng 

• Hazardoul Soil Case· 
By-

I Case Capeclty 
Variance 

• "Mixture• and 
''Otr I ved· 

frOill" llul .. ; 

) 
lEGION 6 

RCRA PROGRAit IEVISION CHECUISTS - BT CLUSTD 
AJID DATES OF STATE RUL£S AUTitCJliZED 

- - -- ---

February 27, 1997 

--·- ~ 

Olec:klla Reference Pro&~lga- State Authorlutlon Effective Dates 
t (HSWA or f!) tl on or 

HSWA Date Al LA ... ac 

111 57!! 38554 08!25/92 07/10/95 04/27/95 

112 57 !! 41566 09/10/92 06/11/96 04/27/95 

113 57!! 42432 09/16/92 06/11/96 07/10/95 04/27/95 

113.1 53 !! 33935 09/01/88 06/11/96 07/10/95 04/27/95 

113.2 56 !! 30200 07/01/91 06/11/96 07/10/95 04/27/95 

114 57!& 44999 09{30/92 07/10/95 04/27/95 

115 57!.& 47376 10/15/92 06/11/96 07/10/95 04/27/95 

116 57 f! 41772 10/20/92 '.'10/95 04/27/95 

117A* 5 , 7628 03/03/92 06/11/96 04/27/95 

I 
Page 22 
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Cluster Federal Rules 

• "Mixture" and 
"Derived-

From'' Rulea; 
Technical 

I 
Correction 

Cluster federal Rules 

RCRA Ill • "Mixture" and 
(continued) "Derived· 

From'' Rulea; Final 
Rule 

• Toxicity 
Characterlatlc 

Revfaion 

• Liquida In Landfills 
II 

• Toxicity 
Characteristic 

Revlaton; TCLP 

• Toxicity 
Characteristic 

Ravlalon; TCLP 
Correct I on 

• Wood Preaervlng; 
Amenanenta to 

Llatlnga 
and Technical 
R eq~-~1 rementa 

• Corrective Action 
Management Unl ta and 
Temporary Unlta; 
Corrective Action 

I 

Provlalona Under 
I Slbtltle C 

i • R~ycled Uaed Oil 
Management 

I 
Standards; 

l•chnlcol Amendments 

REGIQI 6 
feb..-uary 27, 1997 

RCRA PROGRAM REVISION CHECKliSTS - BT CLUSTER 
AND DATES Of STATE RULfS AUTIOtiZED 

---- - -- - -- ---------

Checklfa Reference Pr<m..~lga- State Authorization Effective Date. 
t \"til ~18 t1on or 

06/11/96 04!27/95 K&\o:IO~ 
117A.1• 

Checklla Reference Proa~lga- State Authorization Effective Dates 
t (HS\IA or f!> tlon or 

HS\IA Date AI LA ... (»:: 

57 .f! 49Z78 10/20/9Z 06/11/96 04/Z7/95 
117A.2• 

117B 57 ·.f! 23062 06/01/92 06/11/96 07/10/95 04/27/95 

118 57 .f! 54452 11/18/92 06/11/96 07/10/95 04/27!95 

1198 57 .f! 55114 11/24/92 06/11/96 04/27/95 

119.1• 58 .f! 6854 02/0Z/93 06/11/96 04/27/95 

120 57 .f! 61492 12/24/92 06/11/96 07/10/95 04/27/95 

121• 58 .f! 8658 OZ/16/93 06/11/96 04/27/95 

122 58 f! 26420 05/03/93 06/11/96 04/Z7/95 

Page 2J 
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Cluster Federel Rules 

• Recycled Used Oil 
Management 

Standarda; 
Correction 

• Land Olapoaal 
Reatrlc:tlona; 

Renewal of 
the Hazardous ~sate 
Oebrla Caae~by-Caaa 
Capacity Variance 

• States have the option to edopt rule. 

' lEGICWI 6 

lOlA ~ IEYISICWI CHEOO.ISTS - 8Y CLUSTD 
n DATES OF STATE lULU NJTIOtiZED 

February 27, 1997 

Olecklla Reference Pr<:a.~lga- State Authorization Effective o~r~ 

t 122.1 ~~sa ~ll\) Uon or 
06/11/96 04/27/9~ J(IUI~ 

1ZJ 58 f! 28506 05/14/93 07/10/95 04/27/95 

' 

, 
Page 24 



ClUBter Federal Rulea 

IICRA Ill • land Dltpoaal 
(continued) Restrlctlona for 

I gnl table 
and Corrotlve 
Characteriltlc 

\las tea 
Whoae Treatment 
Standard• Were 

Vacated 

IICRA IV • Requirement• for 
<711193· Preparation, 
6/J0/94) Adoption, 

and Sl.bnl ttal of 
States rrust lrrplementatlon Plana 
adopt rules by 
7/1/95, and • Teitlng and 
apply for Monitoring 
authorization Activities 
by 9!1/95. 

• Burning of Hazardous 
Waate In Bollera and 
lnduatrlal Furnace• 

• Hazardous Waate 
Management System; 
Identification and 

Listing 
of Hazardous Watta; 
Waate1 fra. Wood 
Surface Protection 

• Hazardous Watte 
Management Syatem; 
Identification and 

Listing 
of Hazardous Waate; 
TreatabiLity Studies 
Saf~Ele Exclusion 

• Hazardoua Waata 
Management Syttem; 
Identification and 

I Listing 
of Hazardous Waste; 
Recycled Used Oil 
Management Standards 

·- ... L_ ~•1- ·- -.......,._... -··-

RfGI()I 6 

RCRA PROGRAM REVISI()I CHECUISTS - BY ClUSTEl 
All> DATES OF STATE RULES AUTIKJUZED 

-~ 

F ebC"uull ry 27, 1997 

----

Cllectlla Reference PraaJlga- State Authorization Effective Dates 
t (HSYA or f!) tlon or 

HS\IA Date All LA .. ()( 

124 58 f! Z9860 05/24/93 07/10/95 04/27/95 

125 58!! 38816 07/20/93 .J·to-'17 12/23/96 

l 
1126 58 f! 46040 08/31/93 

3·10 'i7 
12/23/96 

127* 58 f! 59598 11/09/93 12/23/96 

128 59 !! 458 01/04/94 12/23/96 

IJ-10·?7 

129- 59 f! 8362 02/111/94 12/23/96 

130 59 !! 10550 03/04/94 12/23/96 

Page 25 
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} 

Cluster ! ... -.~lea I 

I 

llCRA IV • Recordkeeplng 
(continued) lnatructiona 

• Hazardoua Waate 
Management Syatem; 
Identification and 

Llating 
of Hazardoua Waataa; 
Waatee from Wood 
Surface Protection; 
Correction 

• Standarda Applicable 
to 

OWnera and Operatora 
of 

Hazardous Waata 
Treatment, Storage, 

and 
Olapoaal facllltlea, 
Underground Storage 
Tanka, and 

Underground 
Injection Control 
Syateme; financial 
Aaauranca; Letter of 
Credit. 

• Hazardoue Waate 
Management Syatem; 
Correction of 

Llatlng of 
P015··Berylllua 

Powder 

llCRA V • Hazardoua Waata 
(7/1/94· Management S~tem; 
6/30/95) Taatlng and 

Monitoring 
States rrust Actfvftfea, Land 
adopt rules by Olapoaal 
711196, and Restrict lana 
apply for Correction 
authorIze t I on 
by 9/1/96. • Identification and 

Llatfng 
of Hazardoua Waate; 
Amend'nentl to 

' llEGI<JI 6 

RCAA PROGIWt REVISI<JI CHEOO.ISTS • BY CLUSTER 
AND DATES OF STATE RULES AUTHORIZED 

--- --- ---- ·--~ 

Februery 27, 1997 

----

Qlecklfa Reference Prc-.dga· State Authorization Effective Dates 
t (HSWA or!!> tlon or 

HSWA Date AR LA ... 01( 

131 59 f! 13891 03/24/94 3-to·77 12/23/96 

132 59 f! 28484 06/02/94 12/23/96 

3 ·/0·97 

133* 59 f! 29958 06/10/94 12/23/96 

134 59 f! 31551 06/20/94 
3-Jo·?1 

12/23/96 

126.1 59!! 479150 09/19/94 

135* 59 f! 38536 07!28/94 
' 

' Page 26 
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Cluster Federal Rules 

RCJ!A V • Standards for the 
(continued) Management of 

Specific 
Hazardoua Waatea; 
Amerdnent to Sl.tlport 

c 
·- Recyclable 

Material a 
Used In a Manner 
Constituting 

Dlapoaal; 
Final Rule 

• Land Dlapoaal 
Reatrlctlona Phaae 

11 -· 
Universal Treatment 
Standarda, and 
Treatment Standarda 

for 
Organic Toxicity 
Characterlltlc 

Wastes 
and Newly Lilted 

Waste 

• Technical ~t 
to 

the Unlveraal 
Trutment 

Standardl and 
Treatment 

Standard• tor 
Organic 

Toxicity 
Characterhtlc 

wastes and Newly 
Lfated 

Waate 

J 
lEGION c. 

RCRA PROGJWC lEVISiat CHECXLISTS - BY ClUSTD 
A.11D DATES OF STATE IUlES AI.ITttalllfD 

Febn.lory U, 1997 

Cbec:klla Reference Pro-Jlga- State Authorization Effective Dates 
t (KSW. or f!) tlan or 

KSUA Date AR LA ... (J:: 

136 59 .f! U496 08/24/94 

I 

137 59 !& 47982 09/19/94 

(0~~-
~ 

137.1 60 !& 242 01/03/95 
I 

, 
Poge 28 

TX 



--------

Cluster Federal Rules -
• Hazardous Waato 

Treatment, Storage, 
and 

Dlapoaal facllltlea 
and 

Hazardoua waate 
Generator•; Organic 

Air 
Emtaalona Standarda 

for 
Tanka, Surhca 
l~ta, and 
Container• 

• Hazardoua Waata 
Management Syateaa; 
Toatlng and 

Monitoring 
Activities 

* States have the option to adapt rule. 

Cluster Federal Rules 

RCRA V • Hazardoua Waate 
( cont t nued) Management Syatcrn; 

Carbamate Production 
Identification and 

Llatlng 
of hazardous Waate; 

and 
CERCLA Hazardoua 

I Slbatanc:e 
Des I gnat I on 

and Reportable 
Quantities --------------

-

RfGJON 6 
febrwry 27, 1997 

RCRA Plt(GWt lfYISiat CKECKliSTS - BY ClUST£1 
AJI) DATES OF STATE RUlfS AIJTIKIUZED 

-- - --

Oledtlla Reference Pn:aalgo- State Authorization Effective Dates 

t 13a \~~"kill t_1on or 
~ 

I 

/I 

139 60 f.& 3089 01/13/95 

~.ql .. 
I 

Olec:klla Reference Pn:aalgo- State Authorization Effective Dates 
t (IISWA or f!) tlon or 

HS\IA Date AI LA .. OK 

140 60 f! 7824 OZ/09/95 

(l 
-

' 

--------

Page 2.9 
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I 
I 

I 

I 

I 

l 

--~-------- -

' l:lu.t federal Rules 

• Hazardous Waste 
Management System; 
Carbamate Production 
Identification and 

Listing 
of hazardous Waste; 

and 
CERCLA Hazardous 
Slbatanc:e 

Designation 
and Reportable 
Quantities; 

Correction 

• Hazerdoua Weate 
Management System; 
Carbamate Production 
Identification and 

Listing 
of hazardous Waate; 

and 
CERCLA Hazardous 
Slbatanc:e 

Designation 
and Reportable 
Quant It I ea; 

Correction 

• Hazardous Waste 
Management System; 
Teatlng and 

Monitoring 
Activities 

• Universal Waste Rule 
(Hazardoua Waate 
Management System; 
Modification of the 
Hazardous Waste 
Recycling Regulatory 
Program>; Final Rule 

------ ----- ---- - ----- -- ~-- -. - -

Cluster Federal lulea 

. 

' RfGUll 6 

RCRA PROGRNI REVISICII CHECUisT· 
AJI) DATES OF STATE 1\Jl.ES JJ.J. 

Checklla Reference Prc-Jlga· 

t 140.1 ~~ 0{9tt;> tlon or 
iW7111iie 

140.2 60 f! 25619 05/12/95 

141 60 .f! 17001 04/04/95 

14ZA• 60 .f! 25492 05/11/95 

Clecklls Reference PrcaJlga-
t (HSWA or f!) tlon or 

HS\L\ Date 
----------- -- --

CLUSTER 
..£D 

February V, 1997 

Stete Authorlzetlon Effective Datea 

' 

1 

~.!\\ 
I 

\,j\ 
'• 

State Authorization Effective Oates 

AR I LA I "" 1 (»;: f 

, 
Pege 30 
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Cluster Federel Rules 

RCRA V • Universal Yaste Rule 
(continued) (Hazardous Yalta 

Management System; 
Modification of the 
Heurdoue Waste 
Recycling Regulatory 
Program)• Final Rule 

• Unlveraal Yaate Rule 
(Huardoua Yaste 
Management System; 
Modification of the 
Hazardoua Yaste 
Recycling Regulatory 
Program)• Final Rule 

• Unlveraal Waate Rule 
(Hazardoua Yaate 
Management System; 
Modification of the 
Haurdoua Woate 
Recycling Regulatory 
Program): Final Rule 

• Unlveraal Yaate Rule 
(Haurdoua Yaate 
Management Syatem; 
Modification of the 
Hazardous Waate 
Recycling Regulatory 
Program): Final Rule 

• Hezardoua Yaate 
Treatment, Storage, 

end 
Dlapoaal Facllltiea 

and 
Hazardoua Yaate 
Generatora; Organic 

Air 
Emiaaion Standards 

for 
Tanka, Surface 
lrrpollldnenta, and 
Contalnera 

• States hove the opt I on to adopt rule. 

RfGION 6 

RatA PltOGJWt RfVISI<JII CHECXLISTS - BT CLUSTER 
AJI:I DATES OF STATE RULES NJTHCJtiZED 

February 27, 1997 

Olecklla Reference Pn.Jlge- Stete Authorfzetfon Effective Dates 
t ~"on C:S!I-1 

t1on or 
142&• ~Wfe 

~ 
~w·\ 

142t- 60 f! 25492 05/11/95 

'< \ 

~~0''\ 

1420• 60 f! 25492 05/11/95 

\V\_ 
G 

142E• 60 f! 25492 05/11/95 

~-X 
143• 60 f! 26828 05/19/95 

\ 

\ ·, t . 

(t 

Page 31 



Cluster Federal lula 

RCRA V • Solid Wute, 
(continued) Hazardoua 

Waste, Oil Dlacharge 
and 

Superfund Progrema; 
Removal of Legally 
Obsolete Rulea 

----------- --

• States have the optlan to edopt rule. 

) 

I£GI(Jt 6 

ICIA PROCIWt lfVISI(Jt CHECXLISTS - IY CLUSTEI 
AJID DATES Of STATE RUI..fS AUTIKlliZfD 

february 27, 1997 

,- ---

(l)ed:lla leference PNaJlga- State Authorization Effective Dates 
t t •• ·· ·~ or !!> tlon or 

HSYA Date AI LA ... ~ 

144 60 FR 33912 06/29/95 

----- --- --- - ---

, 
Page 32 
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Cluster federal lulea 

• States have the option to edopt rule. 

REGI!M 6 

RCRA PROGRAM REVISION CHECKliSTS - BT CLUSTER 
AND DATES OF STATE RULES AUTHORIZED 

February 27, 1997 

Chccklla Reference Pna.~lga- State Authorization Effective Dates 
t (HSWA or f!> tlon or T I I HSWA Date AI LA 11M ac: 

Page :n 

I TX 



Cluster Federal lulea 

--

• States have the opt I on to adopt rula. 

J 
ll£GI'--o 6 

IIllA PltOGIWI IEVISJQC DIECXLJSTS - IY CUJSTEI 
All) OATES Of STATE RUlfS AUTitaUZED 

Februsry 27, 1997 

0\eck.lla Reference Pra.Alga- State Authorization Effective Datea 
t (IIS\M or .f!) tlon or I I I HSWo\ Date Al LA liN <*: 

, 
Page 34 
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Cluster Federal Rules 

-----

• States have the option to edopt rule. 

REGia« 6 

RCRA ~ REVISION CHECILISTS - BY CLUSTER 
AIG DATES OF STATE RULES AIJTIQIZED 

February 27, 1997 

ct.ecklla Reference Proa~lga- State Authorization Effective Dates 
t (HWA or f!> tlon or 

I I I HWA Date AR LA ... OK 

Page 35 
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PUBLIC NOTICE: RESPONSE TO PUBLIC COMMENTS 

The Response to Public Comments is an integral part of the New Mexico Environment Department's 
public participation effort for all major regulatory actions. A Response is prepared, if needed, any 
time a Public Notice and formal solicitation of public input is required, such as for permit and closure 
plan approvals, disapprovals, and modifications affecting either operating permits or major 
Corrective Action decision points. The Response is considered part of the official Administrative 
Record for these actions. 

A Response to Public Comments is prepared for all written comments received during the Public 
Input period for a regulatory action. The format used by the Department is: 

1) a verbatim record of the comment presented, followed by 

2) the Department's response. The Department first states whether it agrees or 
disagrees, or partially agrees or disagrees, with the comment. This is followed by 
a detailed discussion of each issue raised in the comment. 

A complete Response to Public Comments, along with the final regulatory decision, is mailed to the 
facility involved in the regulatory action and to the public which have submitted comments. 

Section II.A.3.c.(1). Page 1 
March 4. 1998 
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r-=" 
---

federal aula 

-• 

• States have the option to .topt nale. 

) 
IEGllM 6 

RatA P1tOGIWI REVISUJI CIIECXLISTS • IY CLUSTEa 
All) DATES Of ITATf ~:JUS AIJTIOtllfD 

february 27, 1997 Pege J6 

. .,~ State Authorfz~tfon Effective Dates 
(liS' '~ lo I 

·-··::=:- ... 
~-_j- I - _· Da!!_1 AI LA " (»:: TX 

-- - -------
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FA( !LITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYI)E OF 
PERMIT: 

I{EVIEWEil: 

DATE OF 
REVIEW: 

llEVIEW CHECKLIST 
FOR 

INCINERA 1-,0RS 
(§ 264.340, § 265.340 and § 270.19) 

Scuwu II A ·l b(7), l';~~c I 



' 
, 

J 

H.cgulatury l{c(j uircmcn t: Pruvitlctl: Location: Comments: 
\ 

Citation(s): Ycs/No/NA I 

§270.19 Spccitic Part B lnfonnation for 
Incinerators; 0/0 must htllill 
requirements of(a), (b) or (c) 

§ 270.1 0(a) When seeking an exemption under § 
264.340(b) or (c) of this chapter 
(Ignitable, corrosive, or reactive wastes 
only): 

9 270. I '>ta)t I) Documentation that the waste is listed 
as a hazardous waste in part 261, 
subpart D solely because it is ignitable 
(!Iazard Code l) or corrosive (llazard 
Code C) or both; or 

~ 270. I 9(a)(2) Documentation that the waste is listed 
as a hazardous waste in part 261, 
subpart D solely because it is reactive 
lflazard Code R) for characteristics 
other than those listed in 261.23a( 4) and 
(5) will not be burned when other 
hazardous wastes arc present in the 
combustion zone; or 

~ 270.10(a)(3) Documentation that the waste is a 
hazardous waste solely because it 

possesses the characteristic of 
ignitability, corrosivity, or both, or 

1,.' •..• : ••• 



Ucgutatory Ucquircmcnt: Provided: Location: Comments: 
Citatiun(s): Ycs/No/NA 

9 270.1'J(a)(4) Ducum~:ntation that tht: wast~: is a I 

hazardous waste sukly because it I 

possesses the reactivity charaderistic 
aml that it wiil not be burned when 
other hazardous wastes are present in 
the combustion zone; or 

~ 270.19(b) A trial burn plan or results of a trial 
burn in accordance with 270.62, or 

§ 270.19(c) In lieu of a trial burn the following 
information: 

9 270.1'J(c)(l) An analysis of each waste or mixture of 
wastes to be burned including: 

§ 270.19(c)(l)(i) I kat value of the waste in the form and 
composition in which it will be burned 

§ 270.1 'J(c)( I )(ii) Viscosity if applicable, or description of 
physical form of the waste 

§27U.IlJlc)( I )(iii) An identification of any hazardous 
organic constituents listed in Part 261, 
Appendix VIII, except wastes nul 
reasonably expected to be found 

9 270.19(c)(l) An approximate quantification of the 

( i v) hazardous constituents idcntitied in the 

waste 
- ---- ---



) ' J 

------

RegulaloJ"y Requirement: Proviucu: Location: Comments: 
Citation(s): Ycs/No/NA 

~ :nO.I9(c)(l)(v) A quantilication of those hazardous 

constituents in the waste which may be 
designated as Principal Organic 
Hazardous Constituents POilCs based 

on data from other trial or operational 

burns which demonstrate compliance 
with 264.343; or 

~ 270.19(c)(2) A detailed engineering description of 
the incinerator, including: 

~ 270.19(c)(2)(i) Manufacturer's name and modd number 
I 

~ 270.19(c)(2)(ii) Type of incinerator 

~270.19(c)(2)(iii) Linear dimensions of incinerator unil 
including cross-sectional area of 
combustion chamber 

~270.19(c)(2Hiv) lkscription of auxiliary fuel system 
(type, teed) 

~ 2 7 o. 19( c)( 2 H v) C!pacity of prime mover 
-

§ 270.19(c)(2) Description of automatic wasle feed 

( \' i) cut-otf system(s) 

s 270.19(c)(2} Stack gas monitoring and pollution 

(vii) control equipment 

s 270.19(c)(2) Nozzle and burner design 

(viii) 

~ 270.l9(c)(2) Construction materials 

( i :\ ) --
-----



l{cgulatory l{cquircmcnt: Provided: Location: Comments: 
Citation(s): Ycs/No/NA 

~ 270. I 9(c)(2)(x) Location and description of 
temperature, pressure and Jlow 
indicating devices and control devices 

, g 264.34 I, Waste feed analysis data sufficient to 

1§ 270.IlJ(c)On allow the Secrtary to specify POHCs 

g 264.342 One or more Principal Organic 
llazardous Constituents (POHCs) I 

identified 

~ 264.343 Performance standards 

§ 264.343(a) lJ9. 99% Destruction and Removal 
Efficiency (ORE) for each POHC in thl.! 
pam it 

§ 264.343(a)(2) 99.9999% ORE of listed wastes F020, 
F02 I, F022, F023, F026 and F027 

§ 264.34J(a)(2) Notification of intent to incinerate listed 
wastes F020, FOil, F022, F023, F026 
and F027 

§ 264.343(b) HCI removal to less than 1.8 kg/hour or 
I% of liCI in the stack gas prior to 
entering any pollution control 
equipment 

§ 270.19(c)(6) Expected HCl removal efticicncy 

(viii) 

~ 264.343(c) Particulate maller removal 

~ ~(l4.343(d) Operating conditions compliam.:c with 
jh:rl'onll<tllce standards 

\..:.a,•lt-•" l • I L,-,' t• 



.I J , 

l{cgulatury Rcqui.-cmcu t: Pruvidcd: Lucation: Comments: 
Citation(s): Ycs/No/NA 

§ 264.344 llazardous Waste Incinerator Pamits 

9 264.J44(a) Limitation on wastes 

9 264.345 ()perating requirements 

§ 264.345(b) Waste feed composition specified I 
§ 264.345b( I), Stack gas CO level 
§ 270.ll)(c)(6)(i) 

§ 264.345(b)(2) Feed rate 

§ 264.345(b )(3 ), Combustion temperature 
§ 270.19(c)(6)(i) 

§ 264.345(b)(4), Indicators of combustion gas_ velocity 
§270.19(c)(6)(iv) 

§ 264.345(b)(5) Allowable variations in system design 
or operating procedures 

§ 264.345(c) Precluded waste feed during start-ups 
and shut-downs 

§ 264.345(d) Control of fugitive emissions from 
combustion zone 

§ 264.345 Automatic waste feed cut-otf 

§ 264.345(f) Cease waste feed when changes in 
conditions exceed permit limits 

§ 270.19(c)(6) Computed residence time for waste in 

(vi) the combustion zone . 

§ 264.3·17 Monitoring & Inspections 

~ 2ll4 347(a) Monitoring systems & purpose: 
CtHJihuslitlll lcnlperalurc 

S~:t.:tiun ll.A.·I.b( 7 ), l';~gl· (> 
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r -----------

:Regulator-y Requirement: l•rovit.lct.l: Location: Comments: 
Citafion(s): Ycs/No/NA 

9 264.347(a) Monitoring systems & purpose: waste 
ked rate 

i § 264.347(a) Monitoring systems & purpose: 

I indicator(s) of combustion gas velocity 

§ 264.347(a) Monitoring systems & purpose: stack I 

gas CO level I 

' 

§ 264.347(a) Monitoring systems & purpose: 
monitoring systems for each specified 
operating condition must be provided 

g 264.347(a)(3) Sampling and analysis of wastes and 
exhaust emissions must be conducted 

~ 264.J47(b) At least daily visual monitoring for 
each system for leaks, spills, fugitive 
emissions, signs of tampering 

~ 264.347(c) Emergency waste feed cutoff system 
and associated alarms must be tested at 
least weekly 

§ 264.347(d) Record and maintain monitoring and 
inspection data in the operating log 

s 264.351 Incinerator closure: 

§ 264.351 All wastes removed at closure 

§ 264.112 Description of closure plan 

§ 264.112(b)(J) Maximum inventory of waste 

~ 2(>·U 12(b)(4) lkcontamination or disposal of facility 

L"lj ll j j)lllL"IJI 
~~----
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FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEW CHECKLIST 

FOR SHORT TERM INCINERATION 

TRIAL BURN/SHAKEDOWN 

(§ 264 SUBPART 0, § 270.19, § 270.62) 

REVIEWER: --------------------------------------------------------------

DATE OF 
REVIEW: 

Section Jl.A.4.b(8), Page I 



Regulatory 
Citation(s): 

264.341 

264.342 

264.344(a) 

264.344(c)(l), 
270.62(a) 

264.345/270.62(a) 
270.19 

264.345(b) 

264.345(b){l), 
270.19(c)(6)(i) 

264.345(b)(2), 
270.62(a)(l) 

264.345(b){3), 
270.19(c)(6)(iii) 

264.345(b)(4), 
270.19(c)(6)(iv) 

270.62(b )(2)(vi) 

270.62(b)(2)(vii) 

264.345(c) 

264.345(d) 

264.345(e) 

Requirement: 

Waste feed analysis 

One or more POHCs identified 

Limitation on wastes 

Trial bum period; ~ 720 hours, one extension 
of 720 hours 

Operating Requirements/Hazardous Waste 
Incinerator Permits/ Specific Part B Information 

Waste feed composition specified 

Stack gas CO level 

Waste feed rate, restriction on waste constituents 

Combustion temperature 

lndicator(s) of combustion gas velocity 

A description of, and planned operating conditions for, 
any emission control equipment which will be used 

Procedures for rapidly stopping waste feed, shutting 
down the incinerator and controlling emissions in the 
event of an equipment malfunction. 

Precluded waste feed during start-ups and shut-downs 

Control of fugitive emissions from combustion zone 

Automatic waste feed cut-<>ff 

Provided: Location: 
Yes/No/NA 

-- ···-··----

Comments: 
I 

j 

-~-J 
Section IIA4.b(8), Page 2 

M;u-ch 4. l~YM 



Regulatory 
Citation(s): 

270.19(c)(8) 

264.347 

264.347(a) 

264.347(a)(l) 

264.347(a)(l) 

264.347(a)(l) 

264.347(a)(2) 

264.347(a)(3) 

264.347(b) 

264.347(c) 

264.347(d) 

270.19(b)/ 
270.62(b) 

270.19(b), 
270.62(b) 

270.62(b)(2)(i) 

270.62(b)(2)(ii) 

Requirement: 

Waste feed analysis data sufficient to allow the 
Secretary to specify Principal Organic Hazardous 
Constituents (POHCs) 

Monitoring & Inspections 

Owner/Operator must conduct, as a minimum, the 
following inspections while incinerating hazardous 
waste: 

combustion temperature 

waste feed rate 

indicator(s) of combustion gas velocity 

stack gas CO level 

Upon request by the Secretary, sampling and analysis 
of wastes and exhaust emissions must be conducted 

At least daily visual monitoring for each system for 
leaks, spills, fugitive emissions, signs of tampering 

Emergency waste feed cutoff system and associated 
alarms must be tested at least weekly 

Record and maintain monitoring and inspection data in 
the operating log 

Trial Burn Plan or Results of Trial Burnffrial 
Burn Period 

Trial burn plan or results of trial bum 

Analysis of each waste 

Detailed engineering description of the incinerator 

- --

Provided: Location: 
Yes!No/NA 

Comments: 

Section II.A.4.b{8), Page 3 
March 4, 1998 



Regulatory Requirement: Provided: Location: Comments: 
Citatioo(s): Yes/No/NA 

I 

270.62(b }(2)(ii)(A) Manufacturer's name and model number I 

270.62(b }(2)(ii)(B) Type of incinerator 

270.62(b }(2)(ii)(C) Linear dimensions of incinerator unit including cross-
sectional area of combustion chamber 

270.62(b )(2)(ii)(D) Description of auxiliary fuel system (type, feed) 

270.62(b }(2)(ii)(E) Capacity of prime mover 

270.62(b }(2)(ii)(F) Description of automatic waste feed cut-off system(s) 

270.62(b }(2}{ii)(G) Stack gas monitoring and pollution control equipment 

270.62(b }(2)(ii)(H) Nozzle and burner design 

270.62(b )(2)(ii)(l) Construction materials 

270.62(b }(2)(ii)(J) Location and description of temperature, pressure and 
flow indicating devices and control devices 

270.62(b}(2)(iii) Sampling, analysis and monitoring procedures, 
including QA/QC plan 

270.62(b)(2)(iv) Detailed test schedule for each waste for which the 
trial burn is planned including date(s), duration, 
quantity and other factors relevant to the Secretary's 
decision. 

270.62(b )(2)(v) Detailed test protocol schedule for each waste 
identified including; 

270.62(b}(2}(v) temperature ranges, 

Section IIA4.b(~). Page 4 
"h.1a.rrh .1 IQtJ)l 



Regulatory 
Citation(s): 

270.62(b)(2)(v) 

270.62(b)(2)(v) 

270.62(b)(2)(v) 

270.62(b)(2){v) 

270.62(b)(2)(vi) 

270.62(b)(2)(vii) 

270.62(b)(4) 

270.62(b)(5) 

270.62(b)(5){i) 

270.62(b)(5)(ii) 

270.62(b)(5)(iii) 

270.62(b)(5)(iv) 

Requirement: 

waste feed rate, 

combustion gas velocity, 

use of auxiliary fuel, 

any other relevant parameters that will be varied to 
affect the destruction and removal efficiency of the 
incinerator 

Emissions control equipment description and operating 
conditions 

Emergency shutdown procedures 

Trial burn POHC's for each waste 

The Director shall approve a trial burn plan if he finds 
that: 

The trial burn is likely to detennine whether the 
incinerator performance standard required by § 264.343 
of this chapter can be met; 

The trial burn itself will not present an imminent 
hazard to human health or the environment; 

The trial burn will help the Director to determine 
operating requirements to be specified under§ 264.345 
of this chapter, and 

The information sought in paragraphs (b)(5) (i) and (ii) 
of this section cannot reasonably be developed through 
other means. 

---

Provided: Location: 
Yes/No/NA 

Comments: 

Section IIA4.b(8), Page 5 
Morch 4 19'.1M 

I 



Regulatory 
Citation(s): 

270.62(b)(6) 

270.62(b)(6)(i) 

270.62(b)(6)(ii) 

270.62(b )(6)(ii)(A) 

270.62(b )(6)(ii)(B) 

270.62(b )(6)(ii)(C) 

270.62(b )(6)(ii)(D) 

270.62(b)(7) 

270.62(b )(7)(i) 

270.62(b)(7)(ii) 

270.62(b)(7)(iii) 

Requirement: 

The Director must send a notice to all persons on the 
facility mailing list and to the appropriate units of 
State and local government announcing the scheduled 
commencement and completion dates for the trial bum. 
The applicant may not commence the trial bum until 
after the Director has issued such notice. 

This notice must be mailed within a reasonable time 
period before the scheduled trial bum. An additional 
notice is not required if the trial bum is delayed due to 
circumstances beyond the control of the facility or the 
permitting agency. 

'This notice must contain: 

The name and telephone number of the applicant's 
contact person 

The name and telephone number of the permitting 
agency's contact office 

The location where the approved trial bum plan and 
any supporting documents can be reviewed and copied 

An expected time period for commencement and 
completion of the trial bum. 

Trial bum determinations: 

Quantitative analysis of the trial POHCs in the waste 
feed to the incinerator 

Quantitative analysis of the exhaust gas for the 
concentration and mass emissions of the trial POHCs, 
oxygen, & hydrogen chloride 

Quantitative analysis of the scrubber water (if any), ash 
residues, and other residues for the purpose of 
estimating the fate of the trial POHCs 

~----

Provided: Location: 
Yes/No/NA 

------

Comments: 

Section II.A.4.b(8), Page 6 
March 4, 19Y8 

I 

I 

l 

i 
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Regulatory 
Citation(s): 

270.62(b)(7)(iv) 

270 62(b )(7)(v) 

270.62(b)(7)(vi) 

270.62(b)(7)(vii) 

270.62(b )(7)(viii) 

270 62(b)(7)(ix) 

270.62(b)(7)(x) 

270.62(b)(8) 

270.19(c) 

270.19(c)(2) 

270.19(c)(2)(i) 

270.19(c)(2)(ii) 

270.19(c)(2)(iii) 

270.19(c)(2)(iv) 

270.19(c)(2)(v) 

Requirement: 

Computation of destruction and removal efficiency 
(DRE) in accordance with the DRE formula specified 
in 264.343a 

If the HCl emission rate exceeds 1.8 Kg/Hour (4 
lbs/hour), a computation of HCl removal efficiency in 
accordance with 264.343b 

A computation of particulate emissions, in accordance 
with 264.343c 

Identification of sources of fugitive emissions and their 
means of control 

A measurement of average, maximum and minimum 
temperatures and combustion gas velocity 

A continuous measurement of carbon monoxide in the 
exhaust gas 

Such other information as the Secretary may specify 

Trial bum submissions (data and certification) within 
90 days 

In lieu of trial burn applicant may submit: 

Incinerator plans and specifications 

Manufacturer's name and model number 

Type of incinerator 

Linear dimensions of incinerator unit including cross-
sectional area of combustion chamber 

Description of auxiliary fuel system (type, feed) 

Capacity of prime mover 

--··-·-----·-

Provided: 
Yes/No/NA 

--

Location: Comments: 

Section ll.A.4.b(8), Page 7 
March 4, 19\IK 



Regulatory 
Citation(s): 

270.19(c)(2)(vi) 

270.19(c)(2)(vii) 

270.19(c)(2)(viii) 

270.19(c)(2)(ix) 

270.19(c)(2)(x) 

270.62(c) 

270.62(c) 

270.62(c) 

264.343 

264.343(a) 

264.343(a)(2) 

264.343(a)(2) 

264.343(b) 

264.343(c) 

264.343(d) 

Requirement: 

Description of automatic waste feed cut-off system(s) 

Stack gas monitoring and pollution control equipment 

Nozzle and burner design 

Construction materials 

Location and description of temperature, pressure and 
flow indicating devices and control devices 

Post Trial Burn Period 

For operation during the post trial burn period and 
before final pennit modification, the Secretary may 
establish pennit conditions including but not limited to: 

Conditions necessary to meet the performance standard 
in 264.343 

Performance standards 

99.99% ORE for each POHC in the pemut 

99.9999% ORE of listed wastes F020, F021, F022, 
F023, F026 and F027 

Notification of intent to incinerate listed wastes F020, 
F021, F022, F023, F026 and F027 

HCI removal to less than 1.8 kg/hour or 1% of HCI in 
the stack gas prior to entering any pollution control 
equipment 

Particulate matter removal 

Operating conditions compliance with performance 
standards 

--~~ 

Provided: Location: 
Yes/No/NA 

Comments: 

Section II~A.4.b(8), Page 8 
March 4 1998 

i 
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Regulatory Requirement: 
Citation(s): 

270.62(c)(l) Restrictions on waste constituents 

270.62(c)(l), Waste feed rates 
264.345(b)(2) 

270.62(c)(l) Operating parameters in 264.345 

264.345(b)(l) Stack gas CO level 

264.345(b)(2) Feed rate 

264.345(b)(3) Combustion temperature 

264.345(b)(4) lndicator(s) of combustion gas velocity 

270.62(b)(2)(vi) A description of, and planned operating conditions for, 
any emission control equipment which will be used 

264.345(c) Precluded waste feed during start-ups and shut-downs 

270.62(b )(2)(vii) Procedures for rapidly stopping waste feed, shutting 
down the incinerator and controlling emissions in the 
event of an equipment malfunction. 

264.345(d) Control of fugitive emissions from combustion zone 

264.345(e) Automatic waste feed cut-off 

--

Provided: Ulcation: 
Yes/No/NA 

--'----- --- ---

Comments: 

-- --- ---------~- ----

Section li.A.4.b(8), Page ') 
March 4, 199M 

I 



REVIEW CHECKLIST 
FOR 

CORRECTIVE ACT I ON MANAGEMENT UNIT (CAMU) 
(§ 264.552) 

FACII ITY: 

DOCUMENT 
TITLE: 

DOCUI\1ENT 
DATE: 

lJN IT: 

TYPE OF 
PERMIT: 

REVIEWER: 

DATE OF 
n.EVIEW: 

Sec1ion II.A4(9), Page I 
March 4, 19l)8 



' 
, 

- -·-

Ucgulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

S 264.552(a)(2) Cuusolidation or placement of 
remediation waste into or within a 
Corrective Action Management Unit 
( CAMU) does not constitute creation 
of a new Wlit and trigger minimum 
technology requirements 

§ 264.552(b)( I) The Regional Administrator may 
designate a regulated unit as a 
CAMU, or may incorporate a 
regulatt:d unit into a CAMU if: I 

~ 264.552(b)( I )(i) the regulated unit is closed or closing I 

~ 264.552(b)( I )(ii) inclusion of the regulated unit will 
enhance impkmentation of effective, 
protcl:live and rt:liable remedial 
actions fiJr the facility 

~ 264.552(b)(2) Subpart F, G, and H that applit:d to 
the regulated unit will continue to 
apply to that portion of the CAMU 
that was a regulated unit. 

S 264.552(c) The Regional Administrator shall 
designate a CAMU in accordance 
with the following: 

~ 264.552(c)( I) The CAMU shall facilitate the 
implementation of reliable effective 
!protective and cost effective remedies 



Regulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

§ ]64.552(c)(2) Waste management activities 
associated with the CAMU shall not 
create unacceptable risks to humans or 
to the environment resulting from 
exposure to hazardous waste or 
hazardous constituents; 

§ 264.552(c)(3) The CAMU shall include 
uncontaminated areas of the facility, 
only if including such areas for the 
purpose of managing remediation 
waste is more protective than 
management of such wastes at 
contaminated areas of the facility 

~ 264.552(c)(4) Areas within the CAMU, where waste 
remains in place after closure of the 
CAMU, shall be managed and 
contaim:d so as to minimize future 
rdeases, to the extent practicable; 

§ 264.552(c)(5) The CAM U shall expedite the timing 
of remedial activity implementation, 
when ap_Ero_I>riate and _E_racticable 

Section II.A.4(lJ), Page J 
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-

l{cgulalof)' Requirement: Provided: Location: Commeuts: 
Citation(s): Yes/No/NA 
~ 264.552(c)(6) The CAMU shall enable the use, 

when appropriate, of treatment 
technologies (including innovative 
technologies) to enhance the 
long-term effectiveness of remedial 
actions by reducing the toxicity, 
mobility, or volume of wastes that 
will remain in place after closure of 
the CAMU; and 

-···· 
~ 264.552(c)(7) The CAMU shall, to the extent 

practicable, minimize the land area of 
the facility upon which wastes will 
remain in place after closure of the 
CAMU 

-

~ 264.552(d) The owner/operator shall provide I 
sufticient information to enable the I 

Regional Administrator to designate a I 

I CAMU in accordance with the criteria 
in§ 264.552 

§ 264.552(e) The Regional Administrator shall 
specify, in the permit or order, 
requirements for CAMUs to include 
the following: 

~ 264.552(c)( I) the areal configuration of the CAMU 

~ 264.552(c)(2) requirements for remediation waste 
management to include th~: 
~rccilication of appli~:ahk Jcsign, 
''Pl.Tal ion and closure rcq 11 i rcmcnts. 

St:clion 11 A 4{l)\ P""'' 4 



J{egulalory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

§ 264.552(c)(3) requirements for ground water 
monitoring that are sufficient to: 

9 264,552(e)(3)(i) continue to detect and to characterize 
the nature, extent, concentration, 
direction, and movement of existing 
releases of hazardous constituents in 
ground water from sources located 
within the CAMU. 

§264.552( e )(3 )(ii) detect and subsequently characterize 
releases of hazardous constituents to 
ground water that may occur froll} 
areas of the CAMU in which wastes 
will remain in place after closure of 
the CAMU. I 

I § 264.552(c)(4) Closure and Post Closure 
I 

Requirements: J 
§ 204.552(c)(4)(i) closure of corrective action I 

managemenl units shall: I 

§264.552( e)( 4 )(i) minimize the need for further I 
I 

(A) maintenance J 

St:ction ll.A.4(9), l'agt: 5 
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Ucgulatury l{cquircment: Provided: Location: Comments: 
Citation(s): Yes/No/NA 

~ 264.5 52( t! )( 4 )( i) control, minimize, or eliminate, to the 
(B) extent necessary to protect human 

health and the environment, for areas 
where wastes remain in place, I 

post -closure escape of hazardous 
waste, hazardous constituents, 
leachate, contaminated runoff, or 
hazardous waste decomposition 
products to the groWld, to the surface 
wasters, or to the atmosphere 

9 264.552(e)(4)(ii) requirements for closure of a CAMU 
shall include the following, as 
appropriate and as deemed necessary 
by the Regional Administrator for a 
given CAMU 

~ 2 64. 55 2 ( L' )( 4 )( i i) requirements for excavation, removal, 
(:\) treatment or containment of waste 

~ 264.552(c)(4)(ii) lor areas in which waste will remain 
( 13) after closure of the CAMU, 

requirements for capping of such 
areas; 

~ 264.552(c)(4)(ii) requirements for removal and 
(C) decontamination of equipment, 

devices, and structures used in 

J 
remediation waste management 
<H:tivitics within the CAMU 



-

H.cgulalory H.eq uirement: Provided: Location: Comments: I 

Ciration(s): Yes/No/NA 

§ 264.552(c)(4)(iii) in establishing specific requirements 
for CAMUs under§ 264.552(e), the 
Regional Administrator shall consider 
the following: 

§ 264.552(e )( 4 )(iii) CAMU characteristics 
(A) 

§ 264 .552(e )( 4 )(iii) volume of waste which remains in 
(B) place after closure 

§ 264.552(c)( 4)(iii) potential for release from rhe CAMU 
(C) 

§ 264.552(c)(4)(iii) physical and chemical characteristics 
(D) of the waste 

§ 264.552(c)(4)(iii) hydrogeological and other relevant 
(E) environmental conditions at the 

facility which may influence 
migration of any potential or actual 
releases; 

§ 264.552(e)(4)(iii) potential for exposure of humans and 
(F) environmental receptors if releases 

were to occur from the CAMU -

Section li.A.4(9 ), Page 7 
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H.cgulatory Requirement: Provided: Location: Comments: 
Citation(s): Yes/No!NA 

~ 264.552(e)(4)(iv) Post-Closure rt!quirements as 
necessary to protect human health and 
the environment, to include, for areas 
where waste will remain in place, 
monitoring and maintenance 
activities, and the frequency with 
which such activities shall be 
performed to ensure the integrity of 
any cap, finaJ cover, or other 
containment system 

9 264.552(t) The Regional Administrator shall 
document the rationale for designating 
CAMUs and shall make such 
documentation available to the public 

~ 26-1.552(g) incorporation of a CAMU into an 
existing permit must be approved by 
the Regional Administrator according 
to the procedures for Agency-initiated 
permit moditications under§ 270.41, 
or 

2b4.552(g) incorpuration of a CAMU into an 
existing pem1it must be approved by 
the Regional Administrator according 
to the procedures for owner/ 
operator rcl{uested permit 

'-
modilications unJer § 270.42 



l{cgulatory Requirement: Provided: Location: Comments: I Citation(s): Yes/No/NA I 
§ 264.552(h) The designation of a CAMU does not I 

change the regulatory agency's 
existing authority to address clean-up 
levels, media-specitic points of 
compliance to be applied to 
remediation at a facility, or other 
remedy selection decisions 

Section II A dl o 1 u ...... n 
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1<'.\CILIT\': 

HOC 'lJI\IENT 
TITLE: 

DOC 'lli\IENT 
D.\TE: 

liN IT: 

TYPE OF 
P EI{I\JIT: 

UEVIEW£1{: 

U .. \TE OF 
UEVIE\V: 

I~EVIEW CHECKLIST 
FOR 

TEMPORARY UNIT (CORRECTIVE ACTION) 
(§264.553) 

ScLIHlll II A-t h11tl1 I'·"'' I 
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---"~--

Hl'gulalory l{c,luircmcul: Provitlctl: l.ocaliou: Commcnls: 
( 'ilaliun(s): Yes/No/NA 

~ ~<d SSl(a) Temporary Uuils (TU) may be 
NOlL lt CllllllCIII cuutainer sloragc or tank systems li.n 
111 l<lllks at a storage or treatment only. This 
lcmpotary l Jnit appltcation is for: 
docs IIlli indude 

tduJu Tanks 01 

Subp<ut X 
J'rcatuacut 111 tanks 

~ 264 Tanks for storage of remediation 

waste 

~ 2<>·1 Lmks for treaunent of remediation 
waste 

~ 2<>-1 ( 'untaiucr slOragc lor remediation 

waste 
----

~ 2<>4 < 'onta111cr stotage lor remediation 
\VitSIC 

~ 2<>·1 Alternate design dctcnnination by the 

H.cgwnal AJm inistrator 

q 2l>4 ')Sl(h) Ahcmative rcquiremenl of TUs · 

q 2<,4 S)2(b)( I) Temporary Unil must be located 
within a currenlly permiued or interim 

status facility boundary 

~ 2 b I S S l ( b )( 2 ) Temporary Units must he used only 

ltll 11 calluent and/o1 storage of 
ll'llll'dt.tllllll \\ .l~k --
·----- ~- ---- - ---------- '----

Sc:LIIllll II A -J ,,, IIJJ I'.II'L' ~ 



Hq~ulatury l{ctl'aircmcut: l)rovidcd: Location: Comments: 
( 'itatiuu(s): \'cs/No/NA 

~2LdSS\(c) J'he Regional Administrator shall 
consider each of the following before 
designating a Temporary Unit (TU) 

~ 2t,-4 'lSJ(c)( I) the length of time the temporary unit 
will be in operation 

~ 26~ 'lSJ(c)(2) I. 1 ype of unit containers/tanks 
11 eatmentlstorage 

~ 2<>4 SSJ(c)(J) the volume of remediation waste Cunt;~inenff;~ak Stunegc: 

given by the applicanl musl match lhe Cubic Meters, Gallons, liters, Cubic Yards 

type of storage or lreaunent taking 
l'aak Tn:;~lmeal: 
Short Tons per Hour/Metric Tons per Hour 

place at the TU Gallons per Hour/Liters per Hour 
Pounds pcr Hour/Kilogram per Hour 
Short Tons per Day/Mcu-ic Tons per 001y 
Gallons per Day/liters per Day 

q 2 <d ') ') J ( c )( -l ) the physical and chemical 
charat:terislics of the remediation 
waste identified by EllA Waste Code 

~ 2(!4 SSJ(c)(S) the potential lor releases from the unit 

~ 26~ SSJ(c)(6) the hydrogeologic conditions 
intluencing migration of possible 
1 deases from the TU 

1 
~ 2LJ~ SSJ(c)(6) and environmental conditions 

anlluencing migration of possible 
releases from the TU 

~ 2 ( •·I .;;, .;;, ; t r )(7) the potential for exposure of humans 
.aallll.'ll\ aaoullll'llt;d ICll'jlllll'> ' 1 

. - -----·---·· ---~--- ·------

- -- -- .. ·~-~-·~1'~~--
S~lliuu II A -l h( 1111. l'.1gc I 

fl. 4 . • I. I I • •, • ~· 



, 
1 

J 

~· 

Uq~ulato•·y l{t'tluircmcu&: Provit.lctl: Location: Comments: 
( 'italiun(s): \'cs/No/NA 

I Iuman 

Environmemal 

Otf-site Receptors 

I Iuman 

Environmental 

~20·t 55J{J) The Regional Administrator shall 
specify in the permit/order: 

the length of time the TU will be 
allowed tooperale (no longer than 
one( I) year) 

the design of unit 

operating rcquire11,, uiS 

dosurc requirements 

~ 211-l ') 'i l(e) Regional Administrator may extend NOT£: Nu mu.-e thotn uue nh:nsiun m<~y be ga·anlctJ fur 

operational period lor (no longer that tot&:b TU. If mun: tbao uoe nteosiun is requrc)lclJ &he 

one (I) year) if: 
otpplk:ilot must Penuil the unit under 26-j with 
ll~Jprutll"iille cquipmcnl/f;uilily ua1gntdcs. 

~ 16-l S S 3 (c)( I ) wntinued operation will not threaten 
human heahh and the environment 

~ 264 SSJ(c)(2) c..:ontinued operation is necessary to 
ensure timely and dlicicnt 
implementation of remedation 
a~.:tivitics 

' 

~ 2t.! '\'\ ltl) lnnupmatiun of temporary unit(s) or 
lllllt' t'\IL'II'>Htllliu thl' lt'llljll>l.ll\' 111111 i 

1111, • .ill,.' I .IIH.:_' l'' I IIIII .. ll.l~ll_•t·_ 
- ~ ---- J 

,: , •, ~ I , • 0 • I 0 ~ I I 



Ht•gulalory I{CtJUii·CIIICIIf: l,rovit.let.l: Location: Comments: 
( 'italiuu(s): Yes/No/NA 

~ 2<d 553(1)(1) iiJlJHllved UJIUt::r the provisions as an 
agency initiated pcnnit modification 
of~ 270.4"1 

~ 2o4 553(1)(2) 1 equested by the owner operator as a 
Class II modification under the 
provisions of§ 270.41 

~ 2o-t SSl(g) The Regional Administrator shall I 

document rationale for designation of 
1cmporary units and for granting time 
cxh:nsions for temporary unit 
opcralions. and shall make such 
Jucumcnlalion available to the public 

sc:~l•uu 11 A-t utili) ~'·•!~.: 1 



-



FACILITY: 

UOCLJMENT 
TITLE: 

OOCLJMENT 
UATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEWER: 

UATE OF 
I{EVIEW: 

I~EVIEW CHECKLIST 
FOR 

SUBPART X MISCELLANEOUS UNITS 
(§264.60 1) 



J I 

------ -----

l<cgulalory Uc4uircmcnr: Provided: Location: Comments: 
( 'ilatiun(s): Yes/No/NA 

s ](J·U)U I n:quin:ments for incorporation of 

appropriate parts of 40 CFR § 264 

S ubpa11s I through 0. 

~ 26~ 60l(a) Prevt:ntion of release of 
wntaminates/constituents to ground 
water. 

~ :2o~.6Ul(a)(l) Volume and chemical composition of 
waste considering potential for 
migrarion lhrough lhc soil. 

S 264.6UI(a)(2) llydrologic/Gt:ologic characteristics 
of the unil and surrounding area. 

9 2(J·LoOI(a)(3) Existing quality of ground walt:r 
including tht sourcts of 
~.:ontanlination and their cumulative 
impact on ground water. 

~ 2<)·UJ0l(<t)(4), Quantily and din:caion of ground 

9 264.60l(b)(5) waler llow. 

9 264.6Ul(a)(5) Proximily and wiahdrawal ralts of 
current and potenlial ground water 

lt:>CrS. I 

-

~ 1 M oo I (a)( 6) Pallerns of land use 

9 264.6UI(a)(7) Polential for dcposilion and migralion 
I 

of waste and/or consliluents lo: 

suhsurl~11:e physical stru~.:lures 

fl)ltl /lllh.' ltf liHHJ Lhaill Llllps. l.'IC I 

·--·-----



-- - --~ 

Hcgulafory l{cquircment: Provided: Location: Comments: 
Citalion(s): Yes/No/NA 

§ 264.60l(a)(8), Potential for health risks caused by 
§ 2t.J4 601(b)(IO), human exposure to waste constituents 
§ 264.601(c)(6) 

§ 264.60 I (a)(9), Potential for damage to: 
§ 264.60 I (b)( II), domestic animals. 
§ 264 60 I (c)(7) 

wildlife 

crops 

' vegetation 

physical structures 

§ 264.60l(b) Prevention of release that may have 
adverse effects on human health and 
the environment due to migration in 
surface water, wetlands, or soil 
surface, considering: 

9 264 60l(b)(l) Volume and phusical and chemical 
characteristics of the waste in the unit 

§ 264.60 I (b)(2) Effectiveness and reliability of: 
containment 

confinement 

collection systems and structures 

~ 264.60l(b)(3) l Jydrologic characteristics of the 
unit; 

Sllffllllllllill!-! ;lll'd 
--- ·---~-------- ---

l.•j'•·~l Tl'. ,,j: "111.1 ll••lili•l !lie i/1111 
-----~ 

'-~·· ...... 11:\ 1~,Jil\ 1),. 1 



} ) J 

--- --

l{c~ulatory J{cquircmcut: Provided: Location: Comments: 
( 'ifalion(s): \'cs/No/NA 

~ ::!tJ4.&01(b)(4) Precipitation pallerns in the region 

9 264 .&0 I (b )(5) Quantity, quality, and dirt:ction of 
ground-water flow. 

9 204.60I(b)(6) Proximity to swface water 

§ 2M.60l(b)(7) Current and potential uses of nearby 
surface water and water quality 
standards for these waters. 

§ ::!64.601(b)(8) Existing quality of surface water and 
soil in cthe area including all of the 
sources for contamination and the 
cumulative effect on surface water and 
soils. 

~ ~l>4 l>OI(hj(IJ) The patll:rns of land use in the region; 

9 2l>4.l>U l(b)( 10) l'h~.: potemial for health risks caused 
by human exposure to waste 
constituents; and 

~ ::!&4.&0 l(h)( II) The potential for damage to domestic 
animals, wildlife, crops, vegetation, 
and physical structures caused by 
exposure to waste constitutents. ' 

9 2&4.601(c) Prevention of any release that may 
have adverse cftects on human health 
and the environment conside1 ing:. 

~ 2t>4 (,o I (h)( I), Volume anJ physical and ch~.:mical 
I 

~ 2 l >4 l ,o I t c )( I ) dtar<lctcristics of waste including 
I l'llll'>'>ll Ill'> .tlllllli'>PI..'I '·' '" 

- -----"----



l{cgulalory Requirement: Provided: Localion: Comments: 
< 'ilalion(s): Yes/No/NA 

off gases 

aerosols 

particulates 

§ 264.60l(c)(2) Effectiveness and reliability of 
systems or structures to 
eliminate/reduce/prevent 
emissions of hazardous waste to the 
a1r. 

§ 264.60l(c)(3) Operational characteristics of the unit. 

§ 264.60l(c)(4) Characteristics of the unit and the 
surrounding area: 

meteorologic 

topographic 

~ 264.60l(c)(5) Existing quality of the air including 
the sources of contaminates and the 
cumulative impact on the air. 

§ 264.60l(c)(6) The potential for health risks caused 
by human exposure to waste 
constituems; and 

§ 264.60 I (c)(7) The potential for dan1age to domestic 
animals, wildlife, crops, vegetation, I 

and physical structures caused by I exposure to waste constitw:nts. 



) ' 
- -- -

Hcgulalory l~ctjui.-cmcnt: l,rovidcd: Location: Comments: 
< 'itatiou(s): Ycs/No/NA 

9 264.602 Monitoring, testing, analytical data, 
inspections, response, and reporting 
procedures and frequencies ~must 
ensure compliance with§§ 264.601, 
264.15, 264.33, 264.75, 264.76, 
264.77, and 264.101, as well as meet 
any additional requirements needed to I 

protect human health and the 
enviromnent as specified in the 
permit: 

~ 264.15 General Inspection Requirements 

§ 264.33 Testing and Maintenance of 
Equipment 

~ 2ll4 75 Biennial Report I 

~ 264.76 Unmanifested Waste Report 
;.;,a; 

~ 264.77 Additional Reports 
·-· 

~ 264.602 Requires the compliance with the 

-···· 
following sections. 

, __ 

Corrective action for solid 
I 

~ 264.101 

J waste management units 

9 264.602 Othcr re4uirements set by the ' I 

I 

Secretary to prote~.:t human health i 

. and the environment specified in this 

.. permit (for example Risk 
• A:.Sl:SSIIll:lll ). -- ... -. 



~· ?o4 .ou ._; ;....---~b.:; 
< I 4 

I 
I 

L:_· 

1 nit 
·•mau 

with 
dos 
treat 
cont 
that 
de co 
that 
rcqu 
post 
plat 
pn.--.. 
t!J,., 

.. . 

~--

ircmnat: a•rovidcd: Location: Comments: 
Ycs/No/NA 

----
:losure c 1ft:. A misccllam:ous 
tat is a disposal unit must be 
ained : •• a manner that complies 
t 264 .6<n during the post-
·e catc period. In addition, if a 

tent 'if st~H ·.tge Wlit has 
min<,ted svi J i or ground water 
iill:)Ot be cumpletely removed or 
11:.uninated dming closure, then 
1 .it must also 111eet the 
';n..-.-nts of § 2t.J'I 60 I during 
:losur"e care. Th<: rost-closure 
mder § 264.118 must specify the 
durc::; that will u~ ust:d to satisfy 
:quir~JIIelll. 

-~---
._ -



--



REVIEW CHECKLIST b,pA 
FOR ..,.._,!:-)-

CLOSURE/POST CLOSURE CARE APPLICATIONS 

FACILITY: 

DOCUMENT 
TITLE: 

DOCUMENT 
DATE: 

UNIT: 

TYPE OF 
PERMIT: 

REVIEWER: 

DATE OF 
I~EVIEW: 

b~4J:-r 
" 

(§ 264.110 and§ 265.110) 

""':.--:'_.'' ... 

" 

f/ 
<f/· 
' . . ~-

]'7 .•. 



Part B Application 
Administrative Review 
Type of Parmi t 1 Closure/Port Cloeur. Care 
Facilityr 
Unitr 
04tcu 

REGULATORY 
CITATION(&); 
s 264.111 
s 265.111 

s 264.lll(b) 
s 265.lll(b) 

RIQUIRBMBBTa 

The owner/operator must 
close thetacility in a 
manner that1 
(a) minimizes the need for 
further maintenance 

PROVIDEDz 
lea/No/N.A. 

Controls, minimizes, or ~ 

eliminates escape of hazardous ~~ 
waste/constituents to the extent ,~ 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Permit Program 
Standard Operating Procedures 

Chapter 6, Checklist V 
Page 3 of 47 

LOCATION; COMMENl'Sz 

necessary toz protect human -1f~~ 

health and the environment. ~~--------

post closure escape of 
hazardous waste. 

post closure escape of 
hazardous constit1."' .. ts. 

post closure escape of 
leachate. 

post closure escape of 
contaminated run-off. 

surface water. 

atmosphere. 



Part B Application 
Administrative Review 
Type of Pennita Closure/Post CI.c.un Care 
Facility a 
llnitl 

Date1 

R~GULATORY RBQUIRBKBBT& 
CITATION(&) a 
S 264.112(b) content of the plan (continued) 
s 265.112(b) 

(2) description of how final 
closure of the facility 
will be conducted in 
accordance with S 
264.111/265.111. 

Estimated maximum extent 
of operations identified. 

(3) Estimate of the maximum 
inventory of hazardous 
waste ~ on-site over 
the active life of the 
facility. 

Detailed description of 
the methods to be used 
during partial closure. 

Detailed description of 
the methods to be used 
during final closure. 

New Mexico Environment Department 
Hazardous and Radioactive MAterials Bureau 

RCRA Permit Program 
Standard Operating Procedures 

Chapter 6, Checklist V 
Page "J of 47 

PROVIDED: LOCATION a COMMENTS: 
Yea/No/N.A. 

_ ... 
() 
~4,<'

)-



Part B Application 
Adminlstrative Review 
Type of Permita Cloaure/Po•t Cloaure Car• 
Facility a 
Unit I 
Date a 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Permit Program 
Standard Operating Procedures 

Chapter 6, Checkli•t V 
Page 11 of 47 

REGULATORY 
CITATION(&) a 
S 264.112(c) 

RBQUIRBKBHTa PROVIDED! LOCATION a COMMENTS: 

S 265.112(c) 
s 270.42 s 124 

S 264.112(c)(l) 
S 265.112(c)(l) 

S 26Lll2(c)(2) 
s 2 65. 112 (c) ( 2) 

/ 

Amendment of the Plan must be 
a written request to modifya 

operating Plana. 

facility design. 

approved closure plan. 

Requested prior to 
notification of 
partial closure. 

Requested prior to 
notification of 
final closure. 

Written notification or 
request is required for 
closure plans whena 
(i) a change in operating 

plans affects the 
closure plan. 

a change in facility 
design affects the 
closure plan. 

Yea/llo/H.A. 

~~r 



P4rt B Application 
Administrative Review 
Type of Permit• Closure/Poet Cloeur. Care 
Faoility1 
Unit I 
Date1 

REGULATORY 
CITATIOH(S)z 
s 264.112(d) 

RBQUIRBMBM~a 

Notification of 1 

Partial Closure 

Final Closure 

Pl<OVIDED: 
y.,a/Ho/H.A. 

----. .. 

(1) Notify the Secretary at 
least 60 days prior to date 
he expects to begin closure \.\ f I 

• r-

surface Impoundments 

waste Piles 

Land Treatment units 

Landfills 

or the final closure of 
any of the above. 

-
---- .. -,;"'~ 

Notice 45 days prior to closing• 
Treatment/Storage Tanks. ______ ~ 

Container Storage. 

I II • . I Ill: I <1 t <ll :-l • 

•~ew Mexico Environment Department 
Hazardo~ and Radioactive Materials Bureau 

RCRA Permit Proqram 
Standard Operatin9 Prooedurea 

Chapter 6, Cheoklbt V 
Pa9e 15 of 47 

LOCATION a ,C\l.a.tMEHTSa 

--·-··---------------

--. -·--··---------------

- .. -- -·~. ----------

-----·------

---. 



Part B Application 
Administrative Review 
Type of Permita Closure/Post CJ.o.ure Care 
Facility a 
Unit a 
Detea 

REGULATORY 
CITATION(&): 
S 264.112(e) 

RBQUIRBHB8TI 

Nothing in this section shall 
preclude the owner or operator 
from removing hazardous waste, 
decontaminating/dismantling 
equipment at any time bator~ 
or after notification of 
partial or final closure. 

Time allowed for closurea 

PROVIDED: 
Yea/Ho/N.A. 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Permit Program 
Standard Operating Procedures 

Chapter 6, Checklist V 
Page 19 of 47 

LOCATIOH: COMMBHTS: 

s 264 .113 
s 265.113 

OA 
~r;:lA 

"?· 
S 264.113(a) 

/ 

Within 90 days after receipt 
of final volume the owner or 
operator must treat, 

remove, 

dispose of, 

in accordance with the approved 
closure plan under the provisions 
of 264.113(d) and (e) and request 
modification if a 
(l)(i) activities will of 

necessity take longer 
than 90 days. 

/ 



PArt B Application 
Administrative Review 
Type of PenU.t 1 Cloau.re/Poat CJ.aew:. Care 
l"ocilitya 
l/J 1.1 t I 

Dote1 

New Mexico .i:nVorronment Deportment 
Hazudoue and Radiq"'!:-tJ . ·J Mater .i...tL Bureau 

~ Pe~t t-.ogram 
Standup 0perating l':.:~edurea 

Cl.~pter 6, Ch&;:"Jltl 'tt V 
Page ~3 .:,f 47 

REGULATORY 
CI'l'A'l'ION(S): 

RBQUIR81C8.'l'& PROVIDED: LOCATION a COHKBW't51 

S 264.113(c) 
S 265.113(c) 

s 264.113(d) 
s 265.113(d) 

i 

Yea/Ho/H.A. 
Demonstrate under the provisions 
of paragraphs (a)(l) and (b)(l) must1 
(1) be made for (a)(l) at least 

( 2) 

30 days prior to expiration 
of the 90 day period in 
paragraph (a). 

be made tor (b)(l) at least 
30 days prior to expiration ~ 

of the 180 day period in ~) 
paragraph (b). . 't~ 

~ 
~ 

The Secretary may allow on the 
owner or operators request to 
allow receipt of only non
hazardous waste in a landfill, 

land treatment unit, 

surface impoundment, 

-----------

--:·----

--·;-:t-~ 

-------···--- ----

-------- --- -·-·----,-~ 



Part B Application 
Administrative Review 
Type of Permit& Cloaure/Poat Cl08ure Care 
l"aoilitya 
Unit& 
Date a 

REGULATORY 
CITATION(&) a 
s 2 64. 113 (d) ( 4 ) 

s 264.113(e)(l) 
s 265.113(e) 

s 264.113(e) 
S 265.113(e) 

s 264.113(e) 
s 2 65. 113 (e) 

RBQUIRBHBB!'a PROVIDED I 
Yea/Ho/H.A. 

Request to modify and demonstration 
referred to in paragraphs (d)(l) 
and (d)(2) submitted to the Secretary 
no later than 120 days prior to the 
date the owner or operator 
receives final volume of 
hazardous waste. 

suL.ulitted with the request to 
modify the permit will bea 
(i) contingent correct~ve 

measures 

(ii) Plan for removal of 
hazardous waste must be 
in compliance witt. 
paragraph (e)(2). 

(2) Remove all hazardous waste 
from the unita 
liquids 

sludges 

New Mexico Environment Department 
Hazardous and Radioactive Material• Bureau 

RCRA Permit Proqram 
Standard Operating Prooodurea 

Chapter 6, Checkliat V 
Page 27 of 47 

LOCATION: CONMBN1'S1 



PArt 8 Application 
Administrative Review 
Type of Parmita Closure/Po•t Cloaure Care 
Facility a 
Unit a 
04tea 

RBQUIRBKIRT1 PROVIDED a REGULATOR! 
CITATION(&) a 
s 264.113(e)(1) 
S 265.113(e)(7) 

Yea/No/N.A. 
If the owner or operator fails 
to implement corrective measures 
under the provisions of 
paragraph (e)(4) or fails to 
make substantial progress under 
the provisions of paragraph 
(e)(6) the Secretary shalla 
(i) notify the owner or operator 

in writing to begin closure 
with detailed reasons. 

S 264.113(e)(7)(ii) 
s 265.113(e)(7) 

(iii) 

provide the owner or operator 
and the public a comment 
period no later than 20 days 
after the date of notice. 

if the Secretary receives no 
written comments the decision 
becomes final 5 days after the 
close of the comment period. 
The Secretary will notify the 
owner or operator that the 
decision is final and the 
revised closure plan if 
necessary must be submitted 
within 15 days of final 
notice. 

r", . 
I ' .lj 
'· :.> ' .··r· 

. 4'· 
{ .-,, '' 

.f ·" '· 
,' 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Permit Program 
Standard Operating Procedure• 

Chapter 6, Checkliat V 
Page 31 of 47 

LOCATION: COMMENTS a 



Part B Application 
Administrative Review 
Ty[~ of Permit a Closure/Poet CJ.o.w:. Care 
P'ac.llitya 
Unit• 
Date a 

New Mexico Environment Department 
Hazardous and Radioactive MAterials Bureau 

RCRA Permit Progr~ 
Standard Operating Procedure• 

Chapter 6, Cheokliat V 
Page 35 of 47 

REGULATOR% 
CITATIOR(S)a 
s 264.116 

REQUIRBHIRTa PROVIDBDz LOCATION a COMMENTS a 

s 265.116 

s 264.118 
s 265.118 

S 264.118(a) 
S 265.118(a) 

s 264.118(b)(l) 
s 265.118(b)(l) 

Yea/No/H.A. 
Survey Plat 
No later than the submission 
ot the certification of 
closure of each hazardous 
waste disposal unit the owner 
or operator must submit to 
the local zoning authority and 
the Secretary a survey plat 
indicating location and 
bench marks. .... 

The plat must be prepared and 
certified by a professional 
land surveyor. 

<?f.~·.., __ .~;~;.. 
Post Closure Plans 

OWners and operators must have 
a written Post Closure care Plan. 

The Plan must contain a detailed 
description of planned monitoring 
ilCtivities iind fr•!quencies at 
wlllcll they WJ II comply with: 

Subpart f: 

description 



Part 8 Application 
Administrative Review 
Type of Permit• Cloaure/Poat Clo.ure Care 
P'aoillty• 
Unit I 
Date1 

REGULATOR I 
CITATION(&)z 
s 264.118(d) 

RBQUIRBHJ:H~I PROVIDED: 

s 265.118(d) 

s 264.118(d)(2) 
S 264.112(c) 
S 265.112(c) 

~ 

Yea/Ho/N.A. 
To Amend the Post Closure Care 
Plan the owner or operator 
must submit written notifica
tion or a request for the 
permit aodification to authorize 
a change to the approved Post 
Closure Care Plan under the 
provisions of S 124 and S 270. 

The request must include a 
written copy of the a~nded 
plan. 

(1) Subaitted to the Secretary 
during the active life of 
the facility or during 
Post Closure Care Period. 

Amendment of the Plan must be 
a written request to modify 

request to modify: 

operating Plans. 

facility design. 

approved closure plan. 

/')~ 
.. ~ ~. ,"'·,., 

·- ~ ~,., 

c( ~.(.~, t, 
. l·" 

<· 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Permit Program 
Standard Operating Prooedurea 

Chapter 6, Cheokliat V 
Page 39 of 47 

LOCATION: COMMENTS: 



Part 8 Application 
Administrative Review 
Type of Permit 1 Closure/Poet Clo.ure Care 
Facility1 
lln.lt I 
Date1 

REGULATORY 
CITATION(&) a 
s 264.118(d)(4) 
s 2 65. 118 (d) ( 4 ) 

s 264.119 
s 265.119 

RBQUIRBNBMTa 

Within 30 days if change 
occurred during partial or 
final closure and approved 
under the provisions of 
S 270 and S 124.SS. 

Post Closure Care Notices 

PROVIDED a 
Yea/No/N.A. 

/') . . '"\ . ............ 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Pennit Pro<Jram 
Standard Operatin9 Prooedurea 

Chapter 6, Cheokliet V 
Pa9e 43 of 47 

LOCATIOHz COMMENTS a 

S 264.119(a) 
S 265.119(a) 

No later than 60 days after 
certification of closure of 
each hazardous waste disposal 
unit of the facility for 
hazardous waste disposed of 
prior to 1-12-81 the owner or 
operator must identify type of 
hazardous waste, location of 
hazardous waste, quantity of 
hazardous waste, to the best 
ability of the information 
known in accordance with the 
records kept. 

~ /) 

~~'p.. 
; 



Part B Application 
Adminiatrativ. Review 
Type of Permita Closuro/Po•t Cloaure Care 
f'acilit, 1 

Unit a 
Date a 

REGULATOR! RBQUIRBNBMT1 PROVIDBDa 
CITATION(&)& Yea/No/N.A. 

(2) The addition of a notation to 
the deed or instrument 
indicating removal of the 
hazardous waste. 

S 264.120 Certification of Completion of Post Closure care 
s 265.120 

No later than 60 days after completion of 
the established Post Closure Care Period 
for each hazardous waste disposal unit the 
owner or operator must submit to the 
Secretary by registered mail, a certificate 
that the Post Closure Care Plan for the 
hazardous waste disposal unit was performed 
in accordance with the specification in the 
approved Post Closure Care Plan. The 
certificate must be signed by the owner or 
operator and an independent, registered, 
professional engineer. Documentation 
supporting the independent registered 
professional engineer's certification 
must be forwarded to the secretary upon 
request until he releases the owner or 
operator trow he financial assurance 
requirement t0r post closure care under 
264.145(i). 

New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

RCRA Permit Program 
Standard Operating Prooedurea 

Chapter 6, Chookli•t V 
Page 47 of 47 
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FACILITY: 

DOClJMENT 
TITLE: 

DOCUMENT 
DATE: 

lJNIT: 

TYI)E OF 
I)ERMIT: 

REVIEWER: 

DATE OF 
REVIEW: 

REVIEW CHECKLIST 
FOR 

LAND TREATMENT DEMONSTRATION 
(§ 264.272 and § 270.63) . 



.I • J , 

Hcgulalor·y Requirement: l)rovidcd: Location: Comments: I 
( 'italiuu(s): Ycs/No/NA 

~~7U.td(a) Rcyuin:ments lor treatmtnt 
I 

Jcmonstration permit under I 

264.272(c) 

I ~2<>4.272(c)( I) Accurately simulate characteristics 
and operating conditions including: 

§264.272(c)( I )(i) Characteristics of waste -
§264.272(c)( I )(ii) Climate 

~264.272(c)( I )(iii) Topography of area 

§264 )72(c)( I )(iv) Soil characteristics (including dept_h) 

§264.272(c)( I )(v) Operating practices 

~26·t.272(c){2) Demonstration that hazardous 
constituents in the waste to be tested 
will be completely degraded, 
transformed, or immobilized in the 

treatment zone 
,..-

~264.272(c)(3) Demonstration conducted in a manner 
that protects human health and the 
environment considering: 

§264 .272( c )(3 )( i) Waste characteristics 

Operating and monitoring measures 

f~64.272( c)( 3 )(iii) Test duration 

~264 272(c)(J)(iv) Waste volume 

~ ~ ( ·4. ~ 7 2 (c)( 1 )( v) Fvaluationl>f potential for migration 
uf ha/;u·Juus constillh.:lliS Ill gruuud 
Ill" '>IIILI~"l' \\;IlL' I 

---- - -··-----~--



,, 

-- --

Ucgulatury l{cquircmcnl: (•ruvitlctl: Location: Comments: 
( 'itatiun(s): \'cs/No/NA 

l'nmit Type: 

9270.63(a) I) Treatment or disposal permit 
(covering only the field lest or 
laboratory analyses) 

§27U.63(a) 2) Two-phase facility permit 
(covering the field tests or laboratory 
analyses and the design, construction 
opaation and maintenance of the land 
treatment unit) 

§270 63(b) Two-phased permit requirements: 

First phase of the facility permit 
conditions for conducting the field tt:st 
or laboratory analyses: 

- Dt:sign and operating parameters 
(including test or analyses duration(s), 
and tor ticld tests, the horizontal and 
vertical dimensions of the treatment 
zone) 

- Monitoring procedures 

- Post-demonstration clean-up 
activities 

-Other conditions under §264.272(c) 
as necessitated by the director 

ScwmJ phase conditions- all Subpart 
M rc4uircmcnts as tlh'Y pertain to unit 
design, Cllllslructiun. upcratio11 and 
ill~llllll' ll.llll'l' 

-· --~- ~-- -
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l{cgulatory Ucquircment: l)rovitJctJ: Location: Comments: 
( 'ilalion(s): \'cs/No/NA 

~270.63(t:) Completion of demonstration requin:s 
a signed certification (§270.11) that I 

the tidd tests or laboratory analyses I 

i 

were carried out in accorqance with I 

the conditions specified in phase one l of the permit 



--



FACILITY: 

DOCUI\IENT 
TITLE: 

DOCLJI\1ENT 
UATE: 

UNIT: 

TYPE o.~ 
PERI\IIT: 

REVIEWER: 

DATE OF 
I{E\'1 E\V: 

I 

CHECKLIST FOR RESEARCH, DEVELOPMENT 

AND DEMONSTRATION PERMIT APPLICATION 

(§ 270.65) 

I 

S"dion II r\4 J(6), l'•g" I 

J 4, I 'NK 



\ ' 
Regulator) Requirement Provided: Location Comments 
Citation(s) Yes!No/NA 

~ 27ll.b5 Subpart F Research, Development and Demonstration 
Permits 

~· 270 65ta) Explanation as to why the proposed activity is 
experimental and innovative. 

~ 271l.6S(a)(1) Such requircmads as the Secretary deems necessary 
I 

to protect human health and the environment, 

I including but not limited to, requirements regarding: 

~ 270.(,S(a)(J) monitoring I 
I 

~ 270.65(a)(J) operation 

~ 270 6S(a)(J) financial responsibility 

* 270 65(a)(1) closure 

~ 2 71U,5(a)l1) remedial action, and 

* 271165(aH1) such requirements as the Secretary deems necessary 
regarding testing and 

~ 2 711 c,S(a)(J) providing of infonnation to the Secretary with 
respect to the operation of the facility. 

* 270oS(b) Procedures for public participation 

* 2711 c,5(c) The Secretary may order the immediate temtination 
of all operation ;my time the Secretary detemtines it 
is ncccss<U)' for human health and the environment. 

~ 270 (,)(d) Any RD&D Permit is for the period of one (I) year 
;111l1111a~ be reliC\\ ed a llla\inllllll of three (1) times. 
H cllcl~<;l is nol auloJu;ui.: anJ Ill US! he applied for 
.111d lil'll,.icd 

Sod1u11 II,\ 4 J(t'o), l',,gc 2 



--- ~------- ------

R~~.:ulatory Requirement Provided: Location Comments 
Cicacion(s) Yes/NoiNA 

2(,~ Subpan B I 270 GENERAL FACILITY STANDARDS I PERMIT 
Subpan B APPLICATION 

~ 26~ II EPA J.D. Number 

~ 270.11 Signatories to the permit application and reports 
' 

* 270 ll Contents or Part A 

~ 2 70. IJ(a) Activities conducted requiring a RCRA pennit 
' 

§ 270. 13(b) Name, mailing address and location of lhe proposed 
facility 

~ 270I.1(d)(e) Name. address and telephone number of lhe owner, 
and operator of the proposed facility. 

~ 2711.1.1(j) Specification of type and qu:mtity of hazardous 
waste. and processes used 

* 2(,~ Subpart B I GENERAL FACILITY STANDARDS I Contents 

~ 270 ·~ or Part 8 

* 270 J.t(b)( I) General description of the proposed facility 

* 270.I-I(b)(2) Physical and Chemical analyses of lhe hazardous 

* 26~ IJ wastes that will be handled at lhc facility 

* 26~ l~(b) Description of banier(s) and means to control entry 
(24-hour surveillance) 

-* lll~.l~(C) Description of warning signs 

* 270 l~(b)(~) Description of security procedures and required 
equipment 

~ 2711 l~(b)()) Copy of general iuspcctiou schedule 

S<diUII II .-\4 J( (, ), l'o~g< J 

1-1 4, J'NH 

( ( 



\.. " 
-----

Rc~ulatcl• Requirement Provided: Location Comments 
Citation(~} Yes/No/NA 

~ 27111-t(b)(7) Contingency Piau 

~ 270.1-l(b)(M) General hazard prevention 

~ 270.1-t(b)(H)(iii) Corrective action plan 

~ 2711.1-t(b)('J) Prevention of ignition or reaction of wastes 
~ 26-t.l7 

~ 270.1-t(b)( Ill) Traffic Plan 

~ 26-t.IJ General Waste Analysis 

~ 26-tl )(b) Written waste analysis plan, including parameters 
and test methods 

~ u.-t.l J(b)( 1 > Parameters to be analyzed for in 
each waste 

~ 26-t 13(b)(2l Analytical methods 

... 

~ 2h-t. Ll(b)(]) MctJ10ds to sample wastes 

~ 2(J.f.IJ(b)(J )(i,ii) Types of sample (e.g. grab/composite) 

~ 2(.-t.IJ(b)(-t) Frequency of analysis 

~ 2h-t 15 General Inspection Requirements: 

~ 2(J.f.l5(b)(l) Inspection schedule 

~ 2C•-l 15(b)(l) Items to be inspected · 

:: ~~ ... l'i(b){1) T~ p.: of prubk111s lor "hich each itc111 is inspected I 
S~Lliun II A 4 tlth\ I'J•'• -1 



RcJ:ulatory 
C'itation(s) 

~ 2l•-l.l5(b)(-l) 

~ 2l1-l IS(c) 

~ 26-l.IS(d) 

~ 26-l.IS(d) 

~ 26 .... IS( d) 

§ 26-l.IS(d) 

§ 26-l .IS( d) 

~ 26-l.l6 

~ 26-l l6(a)( I)~ 
~ 2C•-ll6(d)(1) 

§ 26 .... I H(a) 

~ 26-l.IH(b) 

§ 2 70 Subpart C 

§ 270 10 

~ 2 7o lll(al 

~ ]70 lll(b) 

( 

Requirement 

Inspection frequency 

Remedial action for deteriQrated or malfunctioning 
equipment 

Inspection log or summary, containing, at a 
minimum; 

the date and time of the inspection, 

the name of the inspector, 

a notation of the observations made, 

and the date and nature of any repairs or other 
remedial actions. 

Personnel Training in automatic hazardous waste 
cut-off. shut down of operations, and imminent 
danger response 

Qualifications of safety persormel 

Seismic considerations 

Flood plain description with drawings 

PERMIT CONDITIONS: 

Inspection and entry by Agency persomacl 

Duty to comply 

Out\ to n:apply 

----

Provided: Location 
Yes/No/NA 

Comments 

I 
I 

I 

I 
I 

I 

.S~.:twn llA4 J(6). I'•J;" 5 
ch 4, IYn 



------

Rc~o:ulatory Requirement Provided: Location Comments 
Citation(s) Yes/No/NA 

~ 270.JO(c) Need to halt or reduce activity not a defence 

§ 270.JO(e) Proper operation and maintenance 

~ 270.JO(i)(l) Reporting planned changes 

~ 270 JU(j) Monitoring and records 

-
~ 270. JO(j)(J) Records for monitoring information shall include ... 

~ 270.JI(j)(J)(i) Dates, exact place and time of sampling or 
measurements 

~ 2711 .llli)(.l)(ii) The names of the individuals who perfonucd the 
sampling or measurements 

~ 2711 .ll(j)(.l)(iii) The dates aualyses were performed 

~ 2711.1lliH 1)(iv) The analytical techniques or methods used 

~ 270 .11(j)(:l)(v) The names of the individual(s) who perfonned the 
analyses 

~ 2711 ll(j)(J)(vi) The results of such analyses 

§ 271UO(I)(5) Compliance Schedules 

Subpart C PREPAREDNESS & PREVENTION 

~ :!C.~ ll Design and operation of facility to minimit.e 
possibility of fires, explosions. or releases 

~ 21·~ 12: Required Equipment aud their testing aud 
I ~ 211~ 11 ruaintcuam:l! 

s~.:lion li.A4.J(6), l'.og" 6 



R~~ulatur)' 
{'itation(s) 

~ 2<·4 q 

~ u.4 . .l5 

Subpart D 

§ 264.51 

§ 264 52 

~ 26452(C) 

§ 264 52(1) 

~ 2(·4 53 

~ 2C.4.54 

~ 2(14.55 

§ 2114 56 

§ 2(,4 56c 

~ 2&4 .5h(g) 

Subpart E 

\ 2!1-! I IIIli 

-- -·--·-· --

Requirement 

Access to communication or alann systems 

Required Aisle Space 

CONTINGENCY PLAN & EMERGENCY 
PROCEDURES 

Purpose and implementation of contingency plan 

Contents of contingency plan 

Arrangements with local govennment agencies 

Evacuation Plan 

Copy of Contingency plan at facility and local 
emergency responders 

Amendment of contingency plan 

Emergency coordinator 

Emergency procedures 

Identification of hazardous materials 

Storage ;md treatment of released materials after an 
emergency 

MANU'EST, RECORDKEEPING, REPORTING 
AND DOCLJMENTS TO BE MAINTAINIW AT 
THE FACILITY: 

(icncral wa~IC Analysis Piau 

--

Provided: Location Comments 
Ycs/No/NA 

I 

J 
I 
I 
I 

I 

J 

I 

J 

S"chun II i\4 J(6), I'4J;C 7 

~· h 4, I'Jn 



Kc~ul<tlory 

Cilalion(s) 

~ 26-t H>(d) 

~ 26-t.53(a) 

~ 264.73 

~ 26-t.73(b)(l) 

~ 264.73(b)(2) 

~ 264.71(b)(J) 

§ 264 73(b)(4) 

~ 2C>4 73(b)(5) 

~ 264.73(b)((>) 

~ 2C>-t.73(b)(7) 

~ 264.142(d) 

---- ---

Rcquircmcnl 

Personnel training records 

Comingency plan 

Owner/Operator must keep wriuen operating record 
al the facility 

Description and quantity of wastes received, treated, 
slored or disposed of 

Records on locations and quantiay of hazardous 
wasles within the facility 

Wasle analysis results 

Records of conaingency plan implementa&ion 

Jnspccaion records 

Ground walcr moniloring, &es&ing or analylical dala, 
and corrcclivc ac&ion where required by Subpan F 

For off-siae facili&ies, notices 10 genem&ors as 
specified in § 26~.12(b) 

Closure plan and posa-closure cosl estima&es 

Provided: Location 
Yes/No/NA 

Comment!! 

I 

I 
! 

So~liun II AA.J(I>), l'ag.: M 

Mar ' ' 1\/'JK 



Friday 
July 27, 1990 

Part II 

Environmental 
Protection Agency 
40 CFR Parts 264, 265, 270, and 271 
Corrective Action for Solid Waste 
Management Units at Hazardous Waste 
Management Facilities; Proposed Rule 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parta 26-t, 26$, 270, 8nd 271 

(FRL-~3-t; EPAJOSW-f'R~12l 

fiiN 2050-AB42 

Correettve Ac:Uon for Sofld w .. te 
Management Untu (SWUUa) at 
Huardoua Wasta Management 
FacllltlH 

AGENCY: Environmental Protection 
~ency. 

ACT10N: Propoaed rule. 

SUtltiAAY: The Environmental Protection 
Agency it today propoaing requirement• 
u.,der the Reaource Conservation and 
Recovery Act (RCRA) for corrective 
action for aolid wute manasement unitt 
(SWMUa) at facilities seeking a permit 
under aection 3005(c) of RCRA. Thla 
propoaal will eat11bliah procedures and 
techmcal requirement• for implementing 
corrective action under aection 3004(u) 
of RCRA. 

Today'a proposal would create a new 
sub!lllrt S in the RCRA part Z64 
reguiatlona to define requirement• for 
co~ucting remedial investisRtiona. 
evallatmg potential remedies. and 
!elelting and implementing remedies at 
RCRA facilitiea. It also proposes to 
amend the RCRA part Z70 permit 
req~.:1rements. meke conforming changes 
to part Z64 and Z65 facility closure 
information requirements. and establish 
star.cJards for States to become 
authonzed to administer corrective 
action requiremenu. 
OATIS: Written commenta on thia 
propoaed rule should be submitted on or 
~fore September Z.S. 1990. 

Public hearin8t on thia proposed 
rulemakins are acheduled aa follows: 

• October 9, 1990 in San Franciaco. 
CA 

• October 12. 1990 in Wuhington. 
DC. 
AOOIIESSU: 'P.te public hearings will be 
held at the followin8 location•: 

• October 9. 1990 at the Hyatt 
Regency San Francisco in Embarcadero 
Ct:nter. 5 Embarcadero Center. Sao 
Francisco. CA 94111 (4U-788-1234): and 

• October 12. 1990 at the Omni· 
Shoreham Hotel. 2500 Calvert Street 
NW .. Waahinston. DC 20008 (202-Z34-
0700]. 

Those individual• who wish to 
present oral testimony at either of the 
public hearinss must request 11n 
opportunity to be heard. Request• must 
be made in writing to Thee McManus, 
Hearinss Clerk. Office of Program 
Manasement (OS-305]. U.S. 
Environmental Protection Agency. 401 M 

Street SW_ Wuhington. DC 20460. The 
request thould reference the RCRA 
Corrective Action Proposed Rule, 
Regulatory Docket No. F-90-CASP
FFFFF. Unleaa otherwise requested in 
wnting, individuail Will be scheduled 
lD-m.inute time segments to present oral 
testimony. Time segments will be 
allotted baaed on the order m which the 
written requests are rece1ved. Wrttten 
requests must be received by the end of 
the wntten comment period. 

Written comment• on today'a 
proposal ahould be addressed to the 
docket clerk at the following addreaa: 
U.S. Environmental Protection Agency. 
RCRA Docket (OS-305), 401 M Street 
SW .. Wuhington. DC 20480. One 
original and two copies ahould be aent 
and identified by regulatory docket 
reference number F-00-CASP-FF'Ff"P. 
The docket it open from i a.m. to 4 p.m .. 
Monday throush Friday, excludins 
Federal holidaya. Docket matenala may 
be revtewed by appointment by calling 
(ZOZ) 475-9JZ7. Copiea of docket 
materials may be made at no cost. with 
a maximum of 100 pases of material 
from any one regulatory docket. 
Additional copies are $0.15 per pase. 
FOf' I"UR'Tl41fl IHFORti.A nON CONT ACr. 
General questions about the regulatory 
requuementa under RCRA should be 
directed to the RCRA/Superfund 
Hotline. Office of Solid Waste. U.S. 
Environmental Protection Agency, 
Washington. DC 20460. (800) 424-9346 
(toll-free) or (202) 382-3000 (local). For 
the bearing impaired. the num~r is 
(800) 553-7672 (toll-free), or (202) 475-
9652 (local). 

Specific queations about the iuuea 
diacuued in thia proposed rule ahould 
be directed to David M. Fasan. Office of 
Solid Waste (OS-341). U.S. 
EnvironmentAl Protection Agency, 401 M 
Street SW~ Washinston. DC 20460, (202) 
332-1740. 
SUf'P\.aM£HT ARY IHJfORMA TION: 

OutllDe 
I. Authority 
U.Backiround 
Ill. Purpoae of Today· a Rule 
IV. EPA' a Implementation of the Corrective 

Action Program to Date 
A. Pre-HSWA RCRA Con-ective Action 
B. July 15. 1985, Codification Rule (50 ffi 

28702) 
C. December 1. 1987. Codification Rule (52 

ffi 45788) 
D. Propowd Rule. financial Auu.ranca for 

Corrective Action (51 ffi 37654) 
E. National RCRA Corrective Action 

Strategy (51 ffi 37606) and the RCRA 
CorntctJve Act1on Outyeer Strategy (Fall 
1989) 

F. Implementation of the HSWA Corrective 
Action Program 

V. Approach to Con-Ktive Acuon Ul Today'a 
Rule 

A. Priontles and Manag~m~nt Philoao h 
for RCRA Correcuve Action P Y 

8 · Cleanup Goala for Corntet1ve Acllon 
C. MaJor Elemcnt.a of Tuday· 1 Propoaal 

VL S<!cuon-by-Secuon Analyata 
A Purpoae/ Applicability ( 1 264.500) 
1. Conforming Chant~ea to PreVJoua 

Codification of I 3004(u) and ~ne,...l 
DtiCUIIIOn 

2. Exceptions to Applicability 
L Permtt. for Land Trutment 

Demonatrationt 
b. Emergency Pennit.a 
c. Pernuta-by-Rule for Ocun Diapo ... ! 

Bargea or Veaaels 
d. Research. Development and 

Demonstration Penrut.a 
3. Voluntary Corntctive Actton 
B. Deflnitiona (I ZM.501 J 
1. Facility 
2. Releue 
3. Solid Waate Manasement Unit (SWMU) 
4. Ha:r.arooua Wute and Hazardoua 

Conatituenta 
5· Corrective Action Management Unita 
C. Remediallnvesti3aUona ( 11 Z&Ut~ 

Z&UlJ) 
1. (Atneral 
2. Scope of Remediallnveatigationa 

(12&4.511] 
3. Plans for Remediallnveatigationa 

II 2&4.512) 
4. Report a of Remediallnveatigationa 

(1264.513) 
D. Determination of No Further Action 

(f 264.514) 
E. Corrective Meuu.re Study (H 264~5~ 

264.524) 
1. Purpoae of Corrective Measur-1! Study 

(I 264.520) 
2.. Tngger for Corn!ctive Mea sun! Study 

(l 2&4.521) 
a. Uae of Action Levela 
b. Criteria for Determi.rung Action Level• 
c. Action L.evela for Ground Water 
d. Action L.evela for Air 
•· Action L.eveh for Surface Water 
f. Action L.evela for Soil 
8· Action L.evela Wher-e Health· and 

Environmental-Baaed Levela Are Not 
Available 

h. Authority to Require a Corrective 
Meuure Study Wbera Action Level a 
Have Not Bftn Exceeded 

3. Scope of Corrective Measure Study 
(I 2&4.5221 

4. Plana for Corn!ctive Meaaur~ Study 
(I 2&4.523) 

5. Reporta of Corrective Mea sun! Study 
(I 2&4.524) 

F. Selection of Remedy (I 264.525) 
1. General (I 264.525) 
2.. ~neral Standaroa for Remedoe' 

! I 2&4.525( a J1 
3. Remedy S<!lectoon Decosoon Fwctora 

(I 264.52.5(bll 
4. Schedule for Remedy (I Z64.525( c)) 
5. Media Cleanup Standard• (I 26-4 ~25( d 11 
a. ~neral 
b. Proteclivenesa 
c. Cleanup Levela and Other Sourceo or 

Contamination 
II. Detennmation that Remediation of 

ReleaMto 1 Media Cleanup Standarrl ,, 
Not Required 
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a. A~u of Broad Contamination 
b. Ground Water 
c. Technical Impracticability 
7. Demorutntion of ComplUnce With 

Media Cleanup Standarda(l Z&t.S~e)) 
a. Point a of Compliance 
b. Methode 
c. Timtng of Demon•tration of Comphance 
8. Conditional Rem~tet (IZ&t~f)) 
G. Permit Modification for Sele-ction of 

Remedy (I Z&UZ-6) 
H. lmplementatlon of Remedy (tl 264.5Z7-

Z64.531} 
1. Remedy De~ign (I Z64SZ7) 
2. Progres1 Reporu ( l 264.528} 
3. Revtew of Remedy Implementation 

!I 284.529} 
4. Completion of Rem~iea (I Z&UJO) 
S. Determtnatton of Techmcal 

Impracticability ( l 264.531) 
I. lntenm Meuun!s ll 264.540} 
I Management of Wutu (II 264 550-

ZM.SSZ) 
1. Overvtew 
2. General Performance Standard 

(I ZM.SSO) 
3. Management of Hazardou1 Wastes 

!I ZM.551(al) 
a. Temporary Units (I 264.551(b)) 
b. Corn!cttve Actlon Management Untla 

(I ZM.551(c); l 264.501) 
4. Man.agement of Non·Hazardoua Solid 

Wuv1 (I ZM.SSZ) 
K. Re~ired No Iicea ( l Z&4.560) 
1. Notilcation of Ground· Water 

Con•mination 
z. Nottlcation of Air Contamination 
3. Notification of Rest dual Contamination 
L Pernut Requt~ment! ( H 270.1(c}-

Z70.60( c)( 3)} 
1. Requu-ement to Matntatn 1 Permit 

( t Z70.1(c)) 
Z. Schedule• of Compliance for Corrective 

A chon (I 270.34) 
3. Cond1tton1 Applicable to All PermiU 

( l Z70 30(1)(12)) 
4. lnformation Repoltlory (I Z70.36) 
5. Major Permit Modificattona 

( l Z70.4l(a)(S)(ix)) 
11. Confo!TIUI13 Changee to Requirements for 

Penntts-by·Rule ( t Z70.60(b)(3); 
t Z70.60(c)(3)(viit}) 

7 Alternative Ollpute Resolution 
M. Confonni.ng Change• to Clo1ure 

Regulation• ( U Z&4.113. Z85.112 and 
28.5.113) 

1. General 
Z. Clanfications 
a. Extension of Clo1unt Oeadlinn 
b. Modtfication of Closure P\a.na 
3. Cloau~ Plan Wormatioo llequirementa 
N. Conformlll& Chanae to I Z6U(J) 

VII. Relationship to Other~ 
A. Superfund 
1. General 
2. l..Jitil\3 RCRA Situ on the National 

Pnontiee Liet (NPL) 
3. Use of CERCLA to Supplement RCRA 

Authoritiet 
B. PCB Sptll Policy under TSCA 
C. Other Elementt of RCRA S"btttle C 

Program 
1. Relatioruhip to S"bpart f Ground-Water 

Corrective Action 
z. Land Oiepo ... l Rettrictlon• Program 
3. Relauonabip to Mellon l004(nj Standards 

4. Adminiatrative Orden "nder RCRA 
ee-ctlon 3008(h I 

S. Financial Auurance for Co~ttve 
Action 

•· Timi113 
b. Coet Eatimation 
c. Allowable Mechaniama 

·D. RCRA Subtitle 0: Solid Waste Oispoeal 
E. RCRA Subtllle 1: Underground Storage 

Tanka 
F. Federal facilitiet 

VIU. Public Involvement 
IX. State Authorization 

A. Applie&bility of Rules in Aulhom:ed 
Slate• 

B. Effect on State Authorization• 
1. Schedule and R~uirementa for 

Authorization 
2. Statet with Existing Corn!ttive Action 

J>rosrama 
C. Corrective Action and Mixed Waste 

Authoriutlon 
X. Regulatory Impact Analyeie 

A. Exacutive Order No. 12291 
1. Baclt,round 
z. Scope and Analytical Approach 
3. Potential Scope of the Corn!cllve Action 

l"rot!nm 
4. Qualitative Analy1i1 
s. Deacription of Optiona Analyzed 

Quantitatively 
15. Resulu of Quantitative Analyeia 
7. Economic lmpacu 
a. federal facilitiea 
B. Rerulatory F1exibility Act 
C. Paperwork R~uction Act 

List of Subjecu 
XL Supplementary Document• 

1. Authority 

These reguliitions are issued under the 
authority of aections1003. 1006. Z002(a), 
3004(u), 3004(v), JOOS(c), and 3007 of the 
Solid Waste Disposal Act. u amended 
by the Resource Conservation and 
Recovery Act. aa amended by the 
Haz.ardoUI and Solid Waste 
AmendmentJ of 1984. 4Z U.S.C. 6924 (a), 
(u). and (v}, and 692S(c). 

11. Background 

Prior to passage of the Hazardous and 
Solid Waste Amendment. of 1984 
(HSWA). statutory authoritiee and 
promulgated regula tiona for compelling 
corrective action at facilities regula ted 
under aubtitJe C of the Resource 
Conaervation and Recovery Act (RCRA) 
were limited to the following: (1) Section 
7003 of RCR.A. which providea EPA 
enforcement authority to take action 
where solid or hazardous waste may 
present an imminent and substantial 
endangerment to human health or the 
environment; (2) section 3013 of RCRA. 
which providn authority for requiring 
investigations where the presence of 
hazardoua waste or releases of 
hazardous waste may present a 
substantial hazard to human health or 
the environment: and (3) 40 CFR part 
264. subpart F. which provides a 
regulatory program to address releases 

of hazsrdoua wutes and hazardous 
constituent• to ground water from 
"regulated units." ("'Regulated units" are 
defined in 40 CFR 264.90 as aurface 
impoundments, wute piles. land 
treatment unita, and landfills which 
received hazardous waste after July 26. 
198Z.) Section 106 of the Comprehenstve 
Environmental Response. 
Compensation. and Liability Act of 1980 
(CERCLA). provide• a broad authority. 
stmtlar to RCRA aection 7003. to take 
abatement actions to remediate any 
actual or potential imminent and 
substantial endangerment caused by 
actual or threatened releases of 
hazardous subatances. 

The 1964 HSWA amendments 
substantially expanded corrective 
action authoritiea for both pennitted 
RCRA facilities and facilities operating 
under interim atatus. Section 3004(u) of 
HSWA requires that any permit issued 
under aection JOOS(c) of RCRA to a 
treatment. storage, or disposal facility 
after November 8. 1964. address 
corrective action for releases of 
hazardous wastes or hazardous 
constituent• from any aolid waate 
management unit (SWMU) at the 
facility. These penn~t. will contain 
schedules of compliance where 
corrective action activitiea caMot be 
completed prior to permit issuance. ln 
addition. facility owners or operators 
must demonstrate assurances cf 
financial responsibility for completing 
the required corrective actions. Section 
3004(v) authorizes EPA to requ1re 
corrective action beyond the facility 
boundary where appropriate. Section 
3008(h) providea EPA with authority to 
issue administrative orders or bring 
court action to require corrective action 
or other measures, as appropriate. when 
there is or baa been a release of 
hazardous waste or hazardoUI 
constituent• from a RCRA facility 
operating under interim atatus. 

III. Purpose of Today'• Rule 

The purpose of today'a rule is to 
establiah a comprehenaive regulatory 
framework for implementing the 
Agency's corrective action program 
under RCRA. This rule defines both the 
procedural and substantive 
requirements associated with aections 
3004{u) and 3004(v). Wbile the new 
corrective action authoritiea became 
effective on their date of enactment 
(November 8. 1984), today' a proposed 
rule ia intended to estahliab a 
comprehenaive regulatory framework 
for these Ita tutory authorities. The 
proposal should serve to promote 
national conaistency in implementing 
this important component of the RCRA 
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program. and will establith atandardl to 
wh1ch Statea aeek.ing authoriutlon for 
aection 3004{u) corrective action mUJt 
demonstl'11te equivalence. In addition. 
this rulemaJcing providea a procedurtJ 
vehicle for the ~ated community and 
other interested parties to comment on 
the Agency"• regulatory intention• for 
thlS program. 

The following aectlon1 of thia 
preamble provide a detailed explanation 
of the ba~und and 1pecifica of 
today· a proposed rulemakin.g. Section IV 
d1scuases implementation of the 
corrective acuon program to date. 
Section V provide~ an overview of the 
regulatory program proposed today and 
the management philo1ophy which led 
to thi1 proposaL Section Vl provide~ a 
eectlon-by-aection analysis of the 
proposed rule. Section VU examines the 
relationship of today'• rule to other 
environmental programs. Section vm 
discusse• public involvement in the 
corrective action program. while aection 
lX providea information on State 
authorization for the new program. 

IV. EPA'• Implementation of the 
Corredive Action Program To Date 

Sinde 1982. the RCRA program haa 
been W\plementing the tubpart F 
com!ctive action requirements for 
relenea to ground water from regulated 
unita through permits. Since November 
:904. the HSWA corrective action 
requ1rerr.ents. which were effective 
immediately. have been implemented on 
a c~se-by-<:ase basis in individual 
facJbty permita or eectin!"l 3008(h) 
corrective action o~ders. To implement 
the HSWA corrective action program to 
date. EPA has issued aeveral regulations 
and guidance documents. This section 
describe• those rules and guidance 
documents. the current atatus of 
correctJve action activitiea in the 
pemuttir.g and enforcement programa. 
and the availability of technical 
~1idunce docurnenu pertaining to 
corrective action. 

A. Pre-HSWA RCRA Corrective Action 

EPA"a base permit regulations. 
promulgated under pre-HSWA 
authority. establish a progrem for 
monitoring and remed.iatin3 releases to 
ground water from rqulated hu.ardoua 
waste management Wl.it.a (40 CFR part 
254. aubpart F. d.iacuaMd below}. and 
reporting of releaaea from pennitted 
umts (under 40 CFR part 270). These 
regulations were eatabliahed in 1982 
under the general 1t.atutory authority in 
~ection 3004(a) of RCRA. 

Under current aubpart F regula tiona. 
the corrective action requirement 
( t 264.100) ia the third atep of a three
phl!ue program for detecti.ng_ 

characterizin3. and reaponding to 
releasee to the uppermost aquifer from 
regulated Wl.ita. The fint pheae. called 
detection monitoring, requirea facility 
owners or opera ton to monitor ground 
water at the downgrad.ient edge of tha 
wute management boundary for 
indicator pan.meten or conatituent.a 
that indicate the likelihood of a release. 
U a releue Ia detected. the owner/ 
operator teats for all appendix lX (of 40 
CFR part 284) constituenta. and a 
ground-water protection 1tandard 
(GWPS) Ia establiahed for every 
appendix lX conatituent detected above 
background levels. Under the second. or 
compliance monitoring phase of the 
program (which ia triggered when the 
release 11 confirmed). the owner/ 
operator ia required to perform 
additional inve1tigationa to characterize 
the nature and extent of conta.rrunation. 
In the third and final atage--con-ectin 
action-the owner/operator i1 required 
to remove or treat in place all 
contaminant• present in concentl'11tiona 
above the ground-water protection 
standard beyond the compliance point 

The ground-water protection 
standards established under tubpart F 
are aet at either the background levela. 
mutmum contaminant levela [MCLa) 
for 14 specific constituents. or alternate 
concentration limits (ACI..a). MCLa are 
contamma:1t concentra lion levels which 
represent the maximum permissible 
level in drinking water supplies aa 
promulgated by the EPA under the Safe 
Drinking Water Act. AO... are 
contaminant concentration levels 
determined by the Agency to be 
protective of human health and the 
environment baeed on aile-specific 
cin:urnstancea. Proposed revision• to the 
existing 1ubpart P regulation• to create a 
program consistent with today'a 
proposal for aubpart S are expected to 
be published shortly in the Federal 
Repater. A discuiiPion of the 
relationship between thi1 proposal and 
the proposed amendments to 1ubpart F 
ia included in section VD.C of thi1 
preamble. 

B. July 15, 1985. Codification Rule (5() FR 
28702} 

On July 15.. 1985. EPA promulgated 
regulation• that codified the ala tutory 
language of the new section 3004(u) 
corrective action authonty of HSWA 
(see 50 FR 28702. 40 CFR 264.90(a)(2) and 
2&4.101). In particular. the July 1985 
Codification Rule amended 40 CFR part 
264. subpart F by adding new I Z64 101. 
which essentially reiterated the 
statutory language of aection 3004(u). 

In addition. the preamble to the July 
1985 Codification Rule defined the 
Agency' a jurladiction under the new 

•uthoritift by interpreting a number of 
key terma in the atatutory language. 
Specifica.lly. the preamble d.iacuaaed 
EPA'• interpretationa of the t.erma 
"facility," "aolid waate manqement 
unit." and "release." in relation to the 
new corrective action authoritiea. {EPA 
11 propoairli to codify these definitiona. 
w1th aome modiflcationa. in today'• 
rule.) The preamble also provided the 
Agency'• interpretation of the authority 
conferred on it throll3h aection 3006(h). 
the mtenm atatu.a comsctive action 
authority. A detailed d.iacuasion of the 
Agency' I interpretation of the aection 
3008(h) authority wu provided in a 
December 18. 1965. guidance 
memorandum entitled •Interpretation or 
aechon 3008{h) of the Solid Wute 
Disposal Act • A copy of that 
memorandum may be round in the 
docket eatablithed for thia rulemak.ing. 

C DecemlHtr I. 1981. Codification Rule 
(52 F'R 45788} 

On December 1. 1987, EPA issued a 
companion to the July 1985 Codification 
Rule that further modified the part 2&4 
and part Z70 hazardous waste 
manasement regulationa to implement 
the new 1tatutory provisiona of HSWA 
(aee 52 FR 45788). Thi1 Second 
Codification Rule addreaaed iuues 
ansing from the new amendmenu rather 
than codifying M!quirementa imposed 
directly by the statute. Three element~ 
or that rule relate to the new HSW !\ 
corrective action requirementa: Perm1t 
application requiremenu for solid waste 
manasement uruta {SWMUa), correctJve 
action beyond tha facility boundary. and 
corrective action ror injection wells Wlth 
permitt-by-rule. 

The Second Codification Rule 
amended the existing part B permit 
application requirements of I Z70.14 by 
adding a new provision (l270.14(d)) that 
requires certain information perta1rung 
to 1olid wute management unita at the 
facility applying for a RCRA permiL The 
new proVltion requirea descriptive 
information on all aolid waste 
management unita at the facility, and all 
available information pertaining to any 
past or cWTt!nt releases from these un1ts 
The provaion alao require• facility 
owner/operators to perform aampling 
and analyaia aa required by EPA to 
aaaist in detenninin& whether or not 
release• have occurn!d from aolid waste 
manasement unit.a at the facility. 

The Second Codification Rule also 
amended II 264.100 and 264.101 of the 
RCRA part 2&C regulation• to codify 
aection 3004(v) of RCRA. Thia atatutory 
provision requirea facility owner/ 
operators to addreaa CO!TeCtive action 
for releaaea that bave migrated beyond 
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the facility boundAry, unle11 the owner 
or operttor demonstrates to EPA that. 
detpite hia or her best efforU, 1/be wu 
unable to obtain the oecesaary 
permiuion to undertake the required 
action• (tee U ZM.lOO(e) and 
264.10l(c)). Thia new proviaion applies 
to relca~es from all solid wute 
rr.<~nagement units. incluciin3 releaaea to 
the uppermo3t aquifer from regulated 
unita. More<Jver. aection 3004(v) makes it 
clear that the provision applies to 
certain interim statu.a unita (•ection 
3004(v}(2)}. aa well aa unite at permitted 
facili tie a ( eection 3004( v }(1 )). Where 
acceea to off-site property ia deni-.d. 
EPA may require that certain meaalll'1!e 
be taken on aite to m..i~ate the off-site 
contamination (e.g .. aource control 
meaaurea). ~will~ diacu .. ed later. 
EPA ia today propoaing change• to these 
regulatory proviliona. 

The Second Codifica lion Rule alao 
included new provision• governing the 
implementation of corrective action 
requirementa through RCRA permita-by
rule for Clua I huardou. wute 
injection wella (aee li270.ao(b)(3), 
14-U(h}. 14-1.31(.g)). Under 40 CFR 270.&0. 
the cort"Ktive action requirementa of 
1 264.101 mu.t be addreued In order to 
obtain a permit-by-rule for a haiardoua 
wute iiJte<:tion welL Since today'• 
propoaal will replace I 264.101. theM 
facilitiu will be required to comply with 
today'a proposed subpartS regulationa 
in the same manner aa other facilitiea 
which receive permiu under 1ection 
3005(c) of RCR.A.. 

The Second Codificaticn Rule alao 
clarified that a Clan l b.az.ardou.a waate 
injection well with a UlC permit iuued 
after November 8. 1984. doca not lave a 
RCRA permit-by-rule until the corrective 
action requirementa are impo&ed at the 
entire facility. Further. the Second 
Codification Rule clarified that a Claul 
injec.tion well that received a UlC permit 
retailu interim &tatu. under RCRA until 
corrective action requirementa (l! 
necessary) are imposed through a RCRA 
rider permit 

D .. Propo3ed Rule. Financial Auurance 
for Corrective Action (51 FR 37&S4) 

On October 24. 1986. EPA propo.ed 
new amendmenta to the fiD.and&l 
responsibility 1tanda.rdl appUcab!. to 
owners a..nd operators of b.au.rdo\1.1 
waste treatment. 1torage. ana.i dispo1al 
facilities (hereinafter ~ferred to u 
F ACA-ee 51 FR 378S-4). Thia proposed 
rule provided a regulatory framework 
for implementing the 1tatutory 
requirement of aection 3004(u) (codi.Iied 
in §I 264.101 and 264.90(&)(2)) for 
demonatratin.g financial auurance for 
the costa of corrective 1ctlona .. 

The 198& FACA ~ropo.a.ltet out a 
detailed aet of procedurea implementizts 
the teetion 3004{u) financial auurance 
requlrcmenta.. Theae proccdurea 
addreued: (1) The timing of financial 
auurance dcmon.~tratioOJ.; (2) coat
e~timating procedurea. including the 
periodic adju.tment of colt eatimates, 
for determining the amounta of required 
financial assurance; and (3) penni!11ible 
fln<~ncial auurance mecha.oiama. 
including their required wordi.ns and 
allowable IXlmbinationa of mecllanisma. 
EPA II today propo•in& 1pe<:i.fic 
language which will clarify when 
financial uaurance for corrective action 
mUJt be demon.atrated and when 
adjUJtmenta to the coverage level. will 
be required. With respect to all other 
procedural upecta auociated with the 
F ACA requirementa (e.g~ the aet of 
acceptable mecha..oisma or u.e of a 
mechani1m for multiple fiD.anciaJ 
responeibilitiea). EPA lntenda to UN the 
F ACA propoaal u general guide linea for 
exaiili.nina. on a caae-by-<:aH ba1la. the 
adequacy of the financial auurancea. 
Financial uaurance for con-ective 
action i1 diacuaaed more fully In aection 
VU .. C.S of thia pream.Lle. 

E. Notional RCRA C:>rrective Action 
Strategy (51 FR 37tJ(J(j) and the RCRA 
Co~ctive Action Outyear Slrategy 
(Fall. 1989) 

ln October 1986. EPA iasued a draft 
"National RCRA Corrective Action 
Strategy" to lo!orm the Regions. States. 
regulated community, and the public of 
the Agency' I overall plana for 
implementing the HSW A corrective 
action authoritiee. The Stntegy 
provided an overview of the HSW A 
corrective action authorltiea and the 
univerae of RCRA facilitie• 1ubject to 
theM authorities. and deacnbed the 
basic proceaa for ident.ifying. 
in..-eatlgatin8. and remediaung releasee 
at RCR.A facilities. It alao discu.aed the 
A~~t~ncy'a plan.~ for eatabli.shlng 
prioritiea for corrective action. the 
relation1hip between permitting and 
enforcement authorities. factors 
lnfluendni the management of 
corrective action. and the relationship 
betw.!en EPA and the Statu in 
implementfns thia program. 

The Agency ~ceived a number of 
commenta on the draft 1trategy. many of 
which are reflected in the content of 
tod.ay'a propoaed rule. Today'• propo~.al. 
which addreases in detail most ofthe 
elementa of the draft ltra!egy, 
effectively fmaliu• the 1trategy. 

Although 1ome portiona of the draft 
strategy, 1uch u the Agency'• plana for 
prlorilizini RCRA facilitie1 for 
corrective action. are oot fully 
addreaaed in today'• propoaal they are 

the •ubjecta oC recommend. tiona 
contained In the RCRA Co~tive 
Action Outyear Stntegy (CAOS). 
published in tht Fall of l(~Sg, Tbeae 
recommcodationa outline a management 
approach for the con-ective actioo 
program that ia reali1tic and workable in 
lijht of the many challeQ8es that EPA 
and the State• will fa~ in implementing 
thia program over the next aeveral 
yean. While aome of the CAOS 
recommendationa C4D be directly 
implemented. others will be addresaed 
in detail in forthcoming guidance. 

F. Implementation of the HSWA 
Correctin Action Program 

To implement the corrective action 
Protram to date. EPA baa developed a 
seneral proceu to aaaure that actiona 
taken are commenaurate with the 
problem presented. In thia proceaa. each 
1tap 1ervea u a ac:reen.. 1e0ding 
forward to the next atep thoH facilitiea 
or unite at a facility which the Agency 
hu found to ~ a potential problem. and 
eliminating from further coruideration 
unite and facilitiea where the Agency 
hu diacovered no CWTent 
environmental problem. The Agency 
intend.a to provide 1u.fficient flexibility 
in thia proceaa to facilitate timely 
abatement of environmental problema. 

RCRA fadlltiea are aenerally brought 
into the cortective action proceaa at the 
time the Agency l.a conaidering a permit 
application for the facility, or when a 
releaH justifying action under 1ect1on 
3006(h) 1a Identified. The proces• begins 
with an Aaency-eonducted RCRA 
Facility ~aetament (RFA). which ia 
analosou- to the Superfund Preliminary 
~aeument/Slte Investigation (PA/SI}. 
The RFA includea: {1) A desk top review 
of available Information on the 1He; (2) a 
vi1ual lite Inspection to confirm 
available information on aolid wute 
management unite at the aile and to note 
any viaual evidence of relea~ee; and (3) 
in aome caaea. a aamplins viail to 
confirm or disprove auspected releases. 
U. after completion of the RF A it 
appean likely that a releaH eJtiata, the 
Aaency typically developa a achedule of 
compliance. to ~ Included in a facility'• 
RCRA permit. for further atudiea and 
action!J the permittee mu.t undert.ale to 
fulfill the reaponaibilitiea imposed by 
1ection 3004{u). Alternatively. the 
Agency might iuue an order punuant to 
1ection 3008{h) to compel corrective 
action. 

The aecond a tate of the corrective 
action proceu ia the RCRA Facility 
lnveatigation (Rfl). The Rflla 
undertaken when a potentially 
eignificant releaM bu been identified in 
the Rf k ill purpoae ia to characterize 
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the natuA and extent of contamination 
at the facility. and It La analosoua to the 
Remedial Investigation (R1) process of 
the Superfund program. Typically, the 
RFI will be focused on tpeeific concerns 
identified in the RPA and will be ataged 
to avoid unnece11&ry analyaia. When 
the Agency determines. on the basis of 
data generated during the RFI or other 
information. that cleanup Ia likely to be 
neceuary. the owner/operator will be 
requ1M!d to conduct a Corrective 
MeasUM! Study (CMS) to identify a. 
solution for the problem at the site. 
Once the Agency aelecta the M!medy for 
the facility, the Agency will either issue 
a followup section 3008{h) order (in the 
caae of an interim atatua facility), or 
modify the permit. and the M!medy will 
be implemented by the owner/operator 
w1th Agency oven~ijht. 

In certain aituationa. the Agency may 
M!quire an Mlnterim measure" at the 
facility without waitill8 for the final 
M!sults of the RFI or the CMS. Interim 
measuM!s are actions M!quired to 
addre11 aituationa which poae a thn!at 
to human health or the environment or 
to Pt_e\'ent further environmental 
deJ11adatlon or contaminant migration 
penfinl final deciaiona on M!quired 
M!rnedial activitiea. Superfund generally 
usH the M!movalauthority provided 
un~r section 104 of CERCLA to 
accomplish this aame objective when! 
expedited M!Sponse and/or emergency 
acuoru 81"1! needed. 

CUlT'ently. implementation of the 
corrective action program i.a beill8 
undertaken by EPA. with assistance 
from State agencies. Six State• have 
been authori.%ed to date to implement 
the HSWA corrective action program. 

The general corrective action process 
described above Ia carried forward in 
today'• proposal. However. today'a 
propoaal will describe the M!quirements 
in greater detail and will provide the 
public an opportunity to comment on 
this approach. 

MoM! detailed information about each 
of the phaae1 of the corrective action 
program u implemented to date can be 
found in the guid&na documents 
refeM!nced below. Additional guidance 
will be developed ID tbe futuA. 

1. RCRA Facility Aunament 
Guidance (Final October, 19811). This 
document can be obtained through the 
National Technical Information Services 
(NTIS). 5285 Port Royal Rd .. Springfield. 
VA-{703) 487-4650. Document Number 
PB87-101769. 

2. RCRA Facility Investigation 
Guidance (Interim FinaL May. 1989). For 
further information. contact: Jon Perry
( :!02 l 382-4663. 

3. CJ~tiv~ Action Plan (lnterim 
Final. May, 1988). For further 
information. contact (202)382-4460. 

4. Interim Measu~ Guidance 
(Interim Final. May. 1988). For further 
information. contact: Tracy Bacl:-{202) 
382-3122. 

V. Approach to Corrective Action i.n 
Today'a Rule 

To"ether wath the National 
Contmgency Plan (NCP). which EPA 
re<:ently promu~ated (March a. 1990. 55 
F'R 8666), today'a proposal defines EPA'e 
overall approach to the cleanup of 
envtronmental contamination M!sulting 
from the miamanagement of hazardous 
and 1olid wute. Today'e propoaal will 
establish a regulatory framework for 
corrective action under aection 3004(u) 
or RCRA and will provide guidelines for 
correcuve action order11 impoaed 
through administrative orders under 
section 3006{b) of RCRA. Substantive 
provision• of the rule, when 
promulgated. generally will be 
applicable to M!tponse action• under 
CERCLA involving releues of 
hazardoua wute (mcluding haurdoua 
coruutuenll). These provillona may also 
be "relevant and appropriate" to other 
CERCLA respon.ae action.a. 

This aection or the pn!amble briefly 
summarize• EPA'a baaic approach to 
RCRA corrective action. the 
fundamental cleanup goals of the 
program. and the major elements of 
today's rule. 

A. Priorities 011d Management 
Philosophy for RCRA Co~tive Action 

Approximately 5,100 facilities are 
cUlT'ently In the RCRA subtitle C 
univene. and theM!fore are potentially 
aubject to corrective action 
M!quirementa. Thue facilities are likely. 
together. to have u many u 80.000 
SWMUa. Many of then racilitiea. EPA 
believes. will M!quint aome level of 
remedial inveatiiation and cornctive 
action to addren past or C'UlT'ent 
releasea. 

The level of invutigation and 
subsequent corrective action will vary 
5ignificantly acrou facilitiea. Tb..lt 
regulation would eruure that variation 
can be accommodated by M!cognizing 
that the necessary acope of 
investigation• and atudies may be 
different depending upon the altuation 
pM!sented. It Ia the Agency'a intention 
that State and Regional pei"'Innel have 
the ability to M!quire investigations 
sufficient to fully characterl%e the 
facility and asaesa necesaary actions. In 
many cases the problem will pose less 
nslr. or be leu complex than a major 
Superfund aite listed on the National 
Prionttes Ust. TheM!foM!, the Agency 

expects that. for the most part. RCRA 
cleanupa will be leu complex and leu 
ex~naive than thoae under CERCI.A. 
and leu detailed atudy will be M!quired 
before remedial action begina. In aome 
cues, however. the Agency alao 
M!COgnizea that the 1ituation could be 
comparable to that of a major CERCI.A 
aile. In auch cases. the Agency w111 
M!quiM! moM! detailed analyaia and more 
Mgoroua ovenight. Thera Will also be 
c.asea when! immediate action ia 
required, whlle at many other aitea, 
current exposure Will be limited and 
action can be Jafely deferred. Not only 
w11l the nature of cleanup M!quired vary 
Widely. but 10 too will the 
characteriatica of the facility 011.-ner 1 
opera ton~. Some facilities will be sites 
controlled by fmancially viable owner/ 
opera ton. while othen will be weak 
financially; aome will be under active 
lo113·tenn management. but at other11 the 
owner/operator will be aeekill8 to·leave 
the site: aome will be aimple facilities 
with one or two storage tanka, yet 
others will be major complexes. such as 
large Federal facilities, with thousands 
of aolid waste management unit.. 

Because of the wide variety of aitea 
likely to be subject to corrective action. 
EPA believea that a flexible approach. 
based on aite-•peci!ic analysea. ia 
necessary. No two cleanup• will follow 
exactly the aame course. and theM!foM! 
the progTam has to allow significant 
latitude to the decision maker in 
atructuring the proceas. selecting the 
M!medy, and letting cleanup standards 
appropriate to the specific• of the 
aituation. At the same time. a aeries of 
basic operati113 principles guide EPA's 
corrective action program under RCRA. 
These principles. which aM! M!flected in 
today'a proposal. are deacribed briefly 
below. 

In m011aging the co~tive action 
program. the Agency will place it.f 
hrghest priority on action at the most 
environmentally lignificant facilities 
and on the most sigmficant problems at 
specific facilities. EPA ia committed to 
directing ill corrective action M!sources 
fl!lt to the most environmentally 
significant problema. The level of threat 
posed by each of the 5.700 facilities now 
subject to corrective action varies 
widely-some aM! a major concern and 
M!quire prompt attention: other11 will 
M!quire eventual cleanup but do not 
currently pose a threat a till other11 have 
no aignificant M!leues and will not 
M!QuiM! corrective action at all. At aome 
of these facilities. EPA will 
automatically eddresa corrective action 
because of ill penn.itting priorities. 
Under HSW A. ala tutory deadlines were 
established for issuance of RCRA 



Federal Regater I Vol. 55. No. 145 I Friday, July 21. H90 1 Propoaed Rules 

pennit1 to thr variout type. of. 
treatment. ttorage. and dispoaal 
facilities. Each of these permit• mutt. to 
the extent necesaary, requite a IChedule 
of compliance for tom!ctive action. 
tfowever. a subatantial un.ivene of 
facilities that will not receive pennit. 
11ust also be addressed for corrective 
1r.tion. EPA. through ita Environmental 
?!ionties Initiative. will review and set 
orioritiea for action among these 
r..;cililies. to ensure that It addresses the 
most aignificant finL 

It will also be Important for EPA to set 
prioritiea and focua its effortl within 
facilitiea undergoing co!T'ective action 
:hrough the pennittins procesa. Facilities 
receiving permill will present the full 
·ange of remeclial problema: EPA and 
authorized Statea must carefully manage 
·heir resource~ at these facilitiea to 
msure that the program effectively 
'ocuaes on the most preuing problems. 
rhe Agency'a flnt priority will be to 
~quire interim measures to address 
1ites posing an immediate threat to 
1uman health and the environment, and 
o pursue engineering remedie1 to 
:ontrol or e.lim.inate further migration of 
mvironmrital releues. In addition. the 
\gency wil expect prompt remediation 
Jf aU aigni.Jcant off-site contamination. 
·egardleu of whether human or 
!nvironmental exposure to the 
:ontamination i1 cU!T'ently occurring. On 
he other hand. sites whPrP r:urrent 
!xposure is low a:'ld releases have been 
!ffectively control:ed will be a lower 
mority. This is particularly likely to be 
he case where a site is controlled by a 
lnancially viable owner/operator who 
:an ensure that releases are adequately 
:ontained and exposure eliminated and 
.vho will be capable of undertaking 
·ventual cleanup. 

The Agency may rely on 
'conditional" ~medie$ where prompt 
-emedial action can reduce ris.k to 
·eve is acceptable for current use$. or 
,•here final cleanup i• improcticable. As 
, general principle. EPA believes that 
leanupa must achieve a level 
tppro~'riate for aU actual and 
1!asonably expected utel ("nte question 
1f cleanup goal• 11 discu .. ed more fully 
n the next aection of thit preamble.) 
lCRA aitee subject to correctin action. 
t<Jwever. wiU typically be facilities 
'!:!eking pennia to manage haurdoWl 
"aste. rather than aitea that are widely 
•pen to the public and aubject to a 
troad range of uses. At long as the 
1cnnit is in place and the facility is 
::-~der the mana11ement of the owner/ 
.·per11tor. exposure to contaminated 
nedia withi..'l the facility boundary. such 
, ' contammated soila. would be 
.tgnificantly less than It would be in an 

area of unrestricted access. where future 
uses might include residential or 
agricultural development. In such 
controlled uae aituations. EPA believes 
that it will often be reasonable to 
require prompt cleanup to levels 
consistent with curTent use. but to defer 
final cleanup u long aa the owner/ 
operator remains under a RCRA permit. 

ln other cases. it may be readily 
apparent that cleanup of a aile to levela 
appropriate for unre1tricted use will b. 
impracticable. RCRA will have to 
addre .. a number of Intractable 
problems. auch 11 the cleanup of large. 
complex aitet like municipal landfills. or 
ground-water cleanup where the 
bedrocl: ia heavily fractured. ln these 
casea 11 well. It may be appropriate to 
rely on "conditional" remediu that 
control risk during the life of the permit. 
and rely on in1titutional controls to 
prevent future exposure. 

EPA expects that these conditional 
remedies will play a aignificant role in 
t~e Implementation of RCRA corrective 
action. and will enable the Agency and 
the regulated community to focua their 
resources moat effectively on the most 
preuing problena. Further discussion of 
.. conditional" remeclies ia contained in 
section Vl.F.8 of thi1 preamble. 

The Agency intends to remove 
regulatory disincentives to independent 
actwn by facility owner/operoto~ and 
wJ/1 encourage voluntary clebnups. EPA 
recognizes that it is important to allow 
willing and respcnsib!e owner/ 
operators to begin corrective action 
promptly without unnecessary 
procedural delays. In many cases. the 
Agency believea that owner/operators 
will w11h to take source control 
measures. begin ground·water pumping. 
or take other meuurea to reduce or 
eliminate a problem. EPA encourages 
these activities. and in mllny cases may 
f:nd it appropriate to incorporate 
owner/oper3tor. initiated co!T'ective 
action into pennita a1 Interim meaaures. 
In addition. the Agency has taken stepa 
to simplify RCRA permit modification 
procedure• for com!ctive action in ita 
final rule on RCRA pennit modifications 
( ->3 FR 371112. September 28. 1938). The 
issue of voluntary corrective action is 
discuased more fully in aection Vl.A of · 
thia preamble. 

Facility investigations and ot.~er 
analyses will~ streamlined to focus on 
p!ousibl~ concerns and /iJcely remedies. 
a"ld to expedite cleanup decisions. 
While remedial investi11ations muJt be 
t~orough enough to identify any serious 
rroblems. EPA recognizes that its own 
resources and those of the regulated 
industry are finite. and therefore that 
t~ese inves:igations must be focused on 

plau.sible concern• and conducted in a 
step-wite faahion. wtth early lc:N!ens to 
detennine whether further Investigation 
l! necessary. Similarly, although it will 
be necessary In some caaet-
particula:ly at facilitiea with large and 
complex cleanup problem.-for the 
owner/operator to analyu a wide range 
of cleanup alternatives. at most RCRA 
facilities a more limited analysis will be 
appropriate. For example. when the 
appropriate remedy ia ael!-i!vident (e.g., 
drum removal and treatment to best 
demonstrated available technology 
(BOA T)J, it may be WUleceaaary to 
evaluate altemativu that would not be 
adopted. Similarly, whera an owner/ 
Gperator propoee1 a remedy that Ia 
effective and protective, It may be 
appropriate to approve the remedy and 
avoid continued atudiea that would 
aerve only to delay cleanup. In either 
caae. the permit would ettabltsh 
performance atandarda in the form of 
cleanup levela. U the remedy failed to 
achieve these atandarda. It would have 
to be modified accordingly. Section 
VI.H.5 of the preamble diacuaaea in 
further detail the laaue of the technical 
impracticability of achieving a remedial 
requirement given a specified remedy. 

In managing the corrective action 
program. the Agency will empha1ize 
early actions and expeditious remedy 
decisions. One of the Agency'a 
overriding goal• in managing the 
correct!ve action program will be to 
t:'<:pedite cleanup resulll by requiring 
s~nsible early actions to control 
environmental problema on an interim 
basis. and using fleldble and pragmatic 
a pproachea In making final remedy 
deciaiona. EPA believea that in many 
case• it wiU be po .. ible to identify early 
in the corrective action proceu actions 
which can and thould be taken to 
control expoaure to contamination. or to 
stop further environmental degradation 
from ocCUIT'inS. Such Interim measures 
may be relatively atraightforward. such 
as erecting a fence or removing smaU 
numbera of drums. or may Involve more 
elaborate measure• 1uch 11 irutal!in11 a 
pump and treat 1ystem to prevent 
further migration of a ground-water 
contaminant plume. In another example. 
where it ia obvioua that the eventual 
remedy will require excavation and 
treatment or removal of contaminated 
"houpot1," auch action ahould be 
initiated 11 an interim meuure. rather 
than deferring it until after final remedy 
selection. 

Final remedy decisions must be based 
on careful judgments and 1ound 
technical infonnation. However. today's 
propo1ed rule providf'l for considerable 
r.exi~ility in structuring studies and 
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sell!cting remedies. It i1 EPA"a intention 
to use that flexibility to atnamline the 
remedy development/decieion proceu 
whenever feaa1ble. Corrective MeullMI 
Studiea should focu.e on plau.eible 
remedial option.a.. and 1bould be acaled 
to fit the complexity of tM remedial 
Situation. Obviou.e remcdia.laolution• 
should not be impeded by unneceuary 
studie3. Voluntary cleanup initiative. by 
owner I ope111tora that are consistent 
with EPA'a cleanup goala will be 
encouraged u a mean• of expediting the 
remedial procua. 

B. Cleanup Goal~ for Corrective Action 

EPA"• goal in RCRA cornctive action 
ia. to the extent practicable. to eliminate 
Significant release& from tolid wute 
management unit.l that pose threat.l to 
bwnan health and the anvironment. and 
to clean up contaminated media to a 
level con1iatent with reaaonably 
expect~ 11 well u current. u.eea. The 
timing for reachins thi1 goal will depend 
on a variety of factora. 1uch u the 
complexity of the action. the immediacy 
of the threat. the facility'a priority for 
corrective action. and the rmancial 
viab~ of the owner/operator. 
How•hr. the final goal of cleanup 
woulcl remain the ume. 

It a~uld be recognized that EPA'• 
empbUia In today'• rule on m.inim.iz:iq 
furthH release• mean• that cornctive 
acuon will frequently requ~ source 
removaL source controL and waste 
t:eatment In this reapect. today"• rule 
reflect• a ahlft in emphaaie from Curt"ent 
RCRA cornctive action requirement• 
for ground-water releaees from 
regulated unita.. These requirementa 
c\li'n!ntly focua on cleanup of the ground 
water. but not on control of the source. 
However. EPA believe• that it will 
frequently be lmpouible to control 
release• and enallMI the long-term 
eilectiveneaa of ramedlea without 
aignificant aource controL For example. 
a responae action that focuae1 entirely 
on remediation of the contaminated 
medium may meet acceptable cleanup 
standard• In the abort term. but 
continued !edina could lead to 
unacceptable relea111 ill the future 11 

the source continue• to leak. Therefo111. 
today'• rule explicitly proYidet EPA 
authority to require aource controL 

One of the mora controveniaJ iuuea 
related to cornctive actioa ia the 
cleanup goaJa f~ contaminated mediL 
or "how clean ia clean.· EPA hat not 
a I tempted in tha rule oc elsewhere to 
establish apec1fic cleanup levelt for 
d.Jfferent hazardout corutltuents in each 
medium. lntlead. EPA believes that 
d1ilerent cleanup level• will be 
appropriate in different •ituationt, and 
that the level• are best established at 

part of the remedy aelection proceu. 
GeneraUy. however. the cleanup mutt 
ach1eve protective level• for futllMI 11 

well u current uses. Thia it the 
approach taken in today'• proposal. 

To be "protective" of human health. 
EPA believet that cleanup levela for 
carcinogell.l mutt be equal to or below 
an upperbound ex.ce11 lifetime cancer 
ri3k level of 1 in 10.000 (1 x to-<). AA 
propoaed today. cleanup levelt would 
be ~elected within the upper bound 
1xto-r to txto-•nsk rllilie during the 
selection of remedy proceu; however, 
remedin at the mora protective end of 
the range would ordinarily be prefernd. 
For non-carcinogena. cleanup levela 
would be aet ala level at which adverse 
effect• would not be expected to occur. 
The application of tbi1 approach to 
apecific media ia deiCtibed below. 

Ground wa~r. Potentially drinkable 
ground water would be cleaned up to 
levela ~afe for drinking throll3hout the 
contaminated plume. regardleu or 
whether the water wu In fact being 
consumed. Where maximum 
contaminant leveiJ (MOAJ establiahed 
under the Safe Orink.ing Water Act are 
available for apec.ific contaminant-. 
these limite generally will be uaed; 
otherwise, the leveiJ would be let 
w1thin the protective rllilie. Alternative 
levels protective of the environment and 
aafe for other uae1 could be establubed 
for ground water that ia not an actual or 
reasonably expected source of dnnking 
water. 

Soil. Contaminated aoU would be 
remediated to levela consistent with 
plau&<ble future patterna of uae. For 
example, where acce11 to an ~a would 
be unre~trtcted. cleanup would generally 
be required to levels appropriate for 
residential development. At induatrial 
sites or 1itet dedicated to lo03-term 
hazardou.e wute manlliement. cleanup 
to leu ltrirljent leveiJ might be 
appropriate. although inatitution.a..l 
control• could be neceuary to eruure 
that the use patteru did not change. 

Surface wa~r. Releuu to aurface 
water ahould be remediated to Ieveli 
co01iatent with potential uaea. For 
example, where 1urface water it 
deaignated for drinking water or ia a 
potential ~ water aource. cleanup 
to dnnkable level• would be required. ln 
the case of aurface water. enVU'Onmental 
effecll are likely to be particularly 
important. becau.te levela protective for 
humana may often be inaufficient for 
protection of aquatic orgaruams. 

Au. l..ike soiL air releaaea £rom aolid 
waste management unitl would be of 
concern where they poted a threat to 
human• or the environment under 
plausible c\li'n!nt or future use patterns. 

Typically. corrective action involvmg air 
concerna would involve IQurc. control 
to rruru.miza further releaaea. 

C. Moior Element$ of Today'• Proposal 

The prillciplu desc.rib.d above will 
ahapt EPA'a general approach to 
cornctive action. and they aerve u 
operating uaumption1 behind today·a 
notice. l'oday'a propoaa! will eatabl.i.ab 
the basic framework for the corrKOve 
action prosram. both for EPA and 
authorized Statea. More specifically, it 
codi.fiu the proceduru for identifyLn& 
probleuu and telectin3 remediea at 
RCRA facilitiea; the atandard.l for 
cleanup, including the eatablahment o( 
cleanup levela; and the 1tand.a.rda for 
manqins cleanup• and the wutea 
generated by cleanupL The major 
elementa of the propo1al ~ 
aummariud below. 

Permiu.ill8 proaHiurea and permit 
schedule~ of compliance. Today' a 
proposaL which lmplem.enta aectioo 
3004(u), addreaae1 cornctive action at 
facilities aeekin3 RCRA perm.ita. 
Corrective action requirementa will be 
impoaed on these facilitiu directly 
throup the permiltins proceu and will 
be incorporated Into permita tb.rousft 
achedulet of compliance. Typically. 
before a permit ia iuued. EPA or an 
authorized State would conduct an RFA 
at the facility to deterntine whether 1 

potential problem existed. Where a 
likely releue wu found. the permit 
would contain a achedule of compllance. 
11 apecified in propoted I Z64.510. 
requiring a remedi&llnvestigation 
focuaing on the apecifica of the l.ikely 
releaae. Thil achedule o( comp[i.a.nce 
would be a part of the pem:lil. and 
would be 1ucce11ively modified. u 
necessary, 11 atudiea and cornctive 
.actior11 at the facility proceeded. 

Trigger or "action levels." Where 
conta~tion Ia identified during the 
facility inve1tigation. EPA or an 
authorized State will have to make a 
decision on whether further analyaia. 
including analy•u of poten ~al remedit!S. 
i1 appropriate. or whether tht' 
cont.a.mJnation ia alan ir.~i)tmficant 
level. For thia reuon. l.lle !"J!e 
incorporatu the concept of ··actiun 
levela"-level1 that. if found in tile 
environment. will typiclilly trigger a 
Corrective MeuUMI Study. Under 
today" a propoaal action levels would be 
established in the initial permit. or. in 
aome c.ase1, throllih a permit 
modirlcatioo after a releue has been 
identified. 

Section Z&4.52l of the propoaal 
establiahea the general principlu by 
which action leveiJ would be 
esUiblished for each medium. To provide 
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gmdance for RCRA permit wntera. 
industry. and the public. today'a 
proposal includes in Appendix A of this 
preamble valuea that the Ajency 
believes may be appropriate aa action 
levels for a number of huarooua 
constituent• in different environmental 
media. These levels would be 
incorporated individually into permits 
through the permitting process. 

U environmentallevela were found to 
be below the action levels. no further 
action would ordinarily be required. 
However, even if an action level has 
been exceeded. the proposal in I 264.514 
would allow the owner/operator to 
demonstrate that no action was 
necessary. For example. if ground water 
were not a potential aource of drinking 
water because of high levels of natural 
contamination. an owner/operator might 
successfully argue that cleanup waa 
unnecessary. In this way. action levels 
would constitute rebuttable 
presumptions. This iaaue ia discussed in 
more detail in section VI.E.2 of this 
preamble. 

Corrective Measure Study and 
remcdy.se/ection. Typically. if an action 
level ha'a been exceeded. the facility 
owner/operator would be required 
under the proposal to conduct a 
Corrective Measure Study (CMS). The 
purpose of the CMS is to identify and 
evaluate potential remedies. EPA 
anticipates that. in a few cues. owner/ 
operators of larger sites with complex 
environmental problems may need to 
evaluate several alternative remedial 
approaches in determining the most 
appropriate remedy for the facility. For 
most RCRA facilities. however. it will be 
poss1ble to abbreviate the analysis, and 
frequently it may be appropriate for the 
owner I operator to propose a single 
alternative, which EPA would approve 
or disapprove. The proposed regulation 
m § 2G4.5Z2 gives t.'1e Agency the 
r.ecesaary flexibility to vary the scope of 
the Corrective Measure Study. 
depending on the spec1fics of the 
Situation. 

EPA would approve or select the 
remedy under the standarda and criteria 
proposed in § 264.525. Proposed 
§ 264.5Z5(a) would requirw the remedy to 
be protective of human health and the 
environment. to achieve media cleanup 
standards. to minimize further releases. 
and to comply with subtitle C and other 
waste management standards. In 
selecting the remedy. the Agency would 
be required to consider a wide range of 
factors. such as the remedy's short- and 
long-term effectiveness and its 
practicability. These factor~ are 
generally wmparable to the facto~ 
considered by the Agency ln selecting 

Superfund remedies under I 300.430 of 
the NCP. (See 55 FR 8666. March 8. 
1990.) 

Remedies selected under l 264.525 
would require fonnal permit 
modification.. with opportunity for 
public comment and rights of appeal. 
After public comment. the proposed 
permit schedule of compliance would be 
amended. (if necessary) and approved. 
to reqwre that the owner/operator 
develop a specific remedial design and. 
after approval of the design. carry out 
the remedy. 

Cleanup level!. The Ajency'a goal is 
that remediea clean up to levels 
detennmed to be protective of human 
health and the environment. EPA'a 
general cleanup goala are described in 
section B above and in section Vl.F.5 of 
thia preamble. Specific levels for each 
facility. consiatent with these goals. 
would be established during the remedy 
selection proceu and would be 
incorporated into the permit and made 
available for public comment. 

Where protective level• could not be 
attained. or where wastes were left on 
site in disposal units. long-tenn 
management would be required through 
the permit. 

Standard! for management of. 
corrective action waste. Proposed 
U 26-4.550-264.552 would establish 
standards for conducting corrective 
action and handling wastes generated 
during corrective action. If corrective 
act1on waste meets the RCRA regulatory 
definition of hazardous it would have to 
be handled under the proposal as 
hazardous waste. With some limited 
exceptions. new units built to treat. 
store. or dispose of this waste on-site 
would have to comply with 40 CFR part 
26-4 performance standards for 
hazardous waate units. Similarly. 
hazardoua waate shipped off site would 
have to be sent to RCRA subtitle C 
facilitiea. 

The rule would also establish more 
flexible standards for temporary 
treatment and atorage unita developed 
durmg the course of corrective action. 

Completion of remedy. Proposed 
i 264.530 would eata blish requirements 
for remedy completion. Similar to RCRA 
closures. an independent engineer or 
other qualified professional would have 
to certify completion of the remedy, and. 
in addition. public notice and comment 
would be required before the Agency 
made a final decision on whether the 
remedy had been completed. 

In some caaea. it might become clear 
in the course of a remedy that it was not 
technically practicable to reach the 
cleanup levels specified in the pennit. In 
tlus case. proposed I 264.531 would 

allow termination of the remedial action 
and waiver of the cleanup standard. 
However. if environmental 
contamination remained at unprotective 
levela. lofl8-lenn institutional or other 
controla would be required to prevent 
human and environmental expoaure. 

These requirements and alternatives 
that the Agency considered are 
discusaed in more detail in the followin~ 
sectwna. 

vt. Sectioa-by·Sectioa An.alyaia 

A. Purpose/ A.pp/icabili!y (Section 
264.500) 

1. Conforming Changes to Previou! 
Codification of§ 3004(u} and General 
Discussion. In today'a propoaaL EPA is 
establishing a new subpartS to 40 CFR 
part 264. This aection or the proposed 
rule aeta forth the general applicability 
or the propoaed aubpart s regulations. 
The procedure• and technical 
req~men~ or aubpart s apply to any 
fac1hty seeking a permit under section 
JOOS(c] of RCRA. 

The language of I 264.500(a) t.hrough 
I 264.500(d] reiteratea the statutory 
language of aection 3004(u] and section 
3004(v). Proposed II 264.500 (b). (c), and· 
(d) have already taken effect u a fmal 
rule following public notice and 
comment. and are codified at 40 CFR 
26-4.101 (on July 15. 1985. 50 FR 28702: 
and December 1. 1987, 52 FR 45788). It is 
not the Agency' a intention to reopen for 
public comment the aubstance of these 
pre-existing provisiona. The Agency 
seeks comment only on the minor 
language changes reflected in l 264.500 
(e.g .• compare the first aentence of 
§ 264.101(b) with the fint sentence of 
I 264.SOO(c)). and its proposal to move 
these provision~ from I 264.101 to 
§ 264.500. 

Proposed I 264.500(a] clarifies that 
subpart S appliea to corrective action for 
aU SWMUa. inclurlin3 regulated units 
(defined in I 264.90(a)(2) aa any landfill. 
surface impoundment. waste pile. or 
land treatment unit that received 
hazardoua waste after July 28, 1982). 
Corrective action for releases to ground 
water from regulated units ia currently 
governed by I 264.100. Subpart S will 
apply to the investigation of releases to 
ground water from other SWMUs. 
Releases to other media (air. aoil and 
surface wate~) from both regulated 
unita and other SWMUa will also be 
governed by subpartS. 

The Ajency intends to modify the 
I 264.100 atandarda to be consistent 
with the applicable aectiona of subpart 
S. Thua. regulated uniu and other 
SWMUa would be aubject to the aame 
standard• for identifying and 
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implem.entit18 necesaary remedial 
action. However. re1Jillate<l unita will 
continue to be aubject to altsbtJJ 
different atanda.rda for identifrin8 and 
con.fi.rmi.ng un.ac:cepta ble relealft to 
ground water. EPA believa that thia 
distinction between regulated unita and 
the larger wuvene of SWMUa ia 
justified by the slightly diflerent 
function of inveaugatintl procedun!a in 
the context of regulated unite; the 
purpose of the ground-water detection 
and compliance monitoring programa m 
subpart F is primarily preventive. rather 
than euentially responsive like the 
subpart S program. 

The atatutory language of teetion 
JOOC(u). repeated ln t1 Z64.500 (b) and 
(c). aOowa EPA to iaaue a RCRA permit 
with a achedule of compliance for 
inveatigatiz18 and correcting releasee. 
rather than delay !nuance of the permit 
until cleanup haa been completed. Thil 
will allow more prompt permittins both 
of interim atatul facilltiea. bringing them 
under the more atringent oW CFR part 264 
standards sooner. and of new facilities. 
allowing more rapid expa.naion of 
treatm~t. storage, and diaposal 
capaci •. 

Schedules of compliance. which an 
eniorcable component• of the permit. 
will lha be the primary vehicle by 
which !PA wtll specify the procedural 
and technical requiremenll that owner/ 
operaton muat follow to achieve 
compliance with their aubpart S 
responsibilities. EPA i.a propo&Ul8 
specwc procedural requirements for 
corrective action schedules of 
compliance. including requirementa 
associated with modification• to the 
schedulea. in today' a rule aa 
amendment. to the existing oW CFR part 
270 permit regulationa. 

As specified in proposed I 264.500(b). 
subpartS regula tiona will apply to all 
facilitiea seeking permits under aubtitle 
C of RCRA (with the exception of the 
specific permit• identified in propoaed 
§ Z64.500(f)). Permit. subject to aubpart 
S include post-doslll1! permita. 11 well 
as permits iaaued to operating 
hazardoua waate management facilitiea. 
Further discuuion of the applicability of 
post-closure permit requiremenll and 
the1r relationship to aection 3004(u) 
corrective action 11 diacu .. ed In the 
preamble to the ~and Codification 
Rule (December 1. 1987. 52 F'R 45788). 

2. Exceptions to Applicability. 
Today'a proposed I 2&4.500(0 liat1 four 
types of RCRA "pennits" to which the 
subpartS regula tiona would not ttpply. 
Each 11 diacusaed ~low. 

a. Permiufor Land ~tment 
Demons!Tation•. Current RCRA 
regula tiona fM bu.ardou1 waate land 
tM"atment unill (aee t Z70.l'l3(a) 1nd 

I 2&4.27'2) provtde for 1 two-phased 
permtt procese in certain circumstance~. 
A "permit'" can be i11ued to a facility 
with permit conditione which cover only 
the activitie• needed to demonstrate 
that the hazardo111 waete conetituenta 
can be completely degraded. 
tranafonned. or immobilized in the 
treatment zone. Such a permit does not 
addre11 the full RCRA standards (e.g .. 
financial auurance. general facility 
standards) that 1pply to land treatment 
facilitiet- In the absence of permit 
condition• addressing full RCRA facility 
standard.a. thia fint-phaae 
demonstration permit ia not considered 
a full RCRA permit i11ued under the 
authority of aection 3005. Once the 
demoa.tratioa i.a aucce11fully completed 
and the actual opera tins permit (i.e .. 
second part of the two-pbaaed permit) 
for the land trutment unit i.a iuued. the 
subpartS com:ctive action requirementa 
wtllapply. 

b. Emergency PermiU. Section 270.61 
of the RCRA regula tiona provide• for 
iuuance of emergency permits. not to 
exceed 90 day1 in duration. where 
immediate action. that involve 
treatment atorage. or disposal of 
hazardoua waste are neceuary to 
protect human health and the 
environment The emergency permit 
provision wu included in the RCRA 
regulation• aa a way to provide a 
mecharusm for responses by an owner/ 
operator in true emergency aituation.a 
wtuch could not be delayed until a full 
RCRA penni! could be iuued. In 10me 
cases. emergency perm1ta can be issued 
orally when followed by a written 
pennit within a specified time frame. 
EPA doe• not believe it i.a appropnate to 
apply subpartS N!quiremenll to 
emergency permill. aince such a 
requirement would render t}ja penni! 
mechanism unworkable for the qu.ic.k
responae 1ituatioru it wu designed to 
addre11. U a facility is requi.M!d to 
continue to operate under a RCRA 
permit beyond the allowable time limit 
for emergency pennill. a full operating 
permit would be required and the 
facility would be aubject to aubpart S 
requirements. 

c. Pemit.J-by-FW/e for Ocean Dispo!!al 
Barge!/ or Vessel3. Ocean disposal 
bargea and veuels are regulated 
pnmarily under the Marine Protection. 
Research and Sanctuariea Act (MPRSA) 
The applicable RCRA regulations (oW 
CFR 270.eo(a)) provide that operation of 
vessels accepting hazardous waste for 
ocean dumping an deemed to have a 
RCRA permit if they have obtained and 
comply with an ocean dumping permit 
iuued under the MPRSA. and comply 
with certain RCRA admini1tntive 
requirement•. The RCRA pennit-by-rule 

functiona primarily to enaun! that 
certain administrative requirement• of 
the RCRA ayatem-Ul p&.rti.cular. waste 
marufest requiremena--epply to owner/ 
operatol"' of auch vessels. FurthennoN! 
aa of November 1988. the Ocean · 
Dumping Ban Act hu in effect banned 
the ocean dumping of induatrial waste. 
Wh1le corrective action requirements 
under subpart S do apply to 
underground injection control (UIC) 
facilities and publicly-owned treatment 
works (POTWa} with National Pollutant 
Discharge ~imination System (NPDES) 
pemuts tub)ect to RCRA pennita-by-rulf' 
under oW CFR 270.60, such requirementa 
are nece11ary to ensun! that corrective 
action requirements apply to releases 
from all aolid Wllste management unite 
at these faciUtiea not regulated under 
other law._ MPRSA pennits. however. 
cover all portiona of ocean-dumping 
ves1els. (Any onshore atorage or 
treatment facility that may be 
associated with the ocean disposal 
operation ia required to obtain a 
separate RCRA permit) Thus there are 
no unregulated units within an ocean 
dumping barge "facility." Furthermore. 
unauthorized releaaes from such ve,sela 
are subject to regulation under the 
MPRSA. EPA does not believe it is 
appropriate to apply subpartS to these 
vessels because the substantive 
requirements of section 3004(u) of RCRA 
are already effectively sansfied by 
MPRSA requirementa. 

d. Research. Development and 
Demonstration Permit.3. EPA does nn1 
believe that RCRA requiru the 
application of section 3004(u) 
requirements to Cacilities seeking a 
research and development 
demonstration pennit under section 
JOOS(g) of RCRA. The conference repon 
on section 3004(u) expressly states that 
the provision 11 intended to apply to 
facilities seeking a permit under section 
300S(c) of RCRA. Accordingly. facilit1es 
seeking a permit under aection JOOS(g) 
«auld not automatically be 
encompa11ed by section 3004{u). 
Moreover. the reading of section 30041 u 1 

suggested by the conference report 11 

supported by the atatutory language ol 
section 3005(g). Section JOOS(g)(l) 
provides that the Regional 
Adminiatrator shall include auch ter.r1s 
and condition• in research and 
development demon1tration pennits •• 
s/he deems necessary to protect humdn 
health and the environment includ1ng 
provision• related to monitoring. 
financial responsibility and remedi.J 
action. Section 3005{g)(1) further 
providea that these provision• may ~ 
eatabUshed caae-apecifically in each 
pennit tonthout the establishment of 
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tepante ~gulationa. Accorciin3ly. the 
plain lal\8\ll8e of tection 3006(&}(1~ and 
the legialative hl.atory of NCtiOD 3004(u) 
both augeet that rnearch and 
development demonatratioD permita can 
be subJect to caM-epecific ~medial 
conditioru~ in the peMillt u determined 
to be neceuary, and need not be IUbject 
to the general cornctive action 
regulatwru developed under aectJon 
J004(u). 

3. Voluntary Corrective Action. 
Today' a propoeal for cornctive action 
under the authority of RCRA MCtion 
J004(u) appliea to RCRA facilitiee which 
a~ aeek.ing pennita under RCRA aubtitle 
C. Certain facilitiee where RCRA 
hazardoua waatee are pre1ent. and 
where cornctive action may be needed. 
are not ~quired to obtain tubtitle C 
pennita, aod. the~fore. are not aubject 
to today'• rule. For example. facllitie1 
wb..ich generate haurdoua wastea and 
accumulate and atore the waatea on aile 
for lese than 90 daya prior to 1hipment to 
another facility are not tubject to 
permits or to today'• propoaed rule. 

ln a number of caaea, owner/ 
opera tore not aubject to a RCRA permit 
have expressed an inte~at in 
proceeding with cornctive action in an 
attempt e1ther to reduce their liability or 
to preclude aubaequent Agency or State 
actions. Some activitiea conducted 
dunng voluntary corrective action may 
require a permit if hazardous waste IS 

involved (e.g .. ellcavated waste ij 
placed into a disposal unit or stored on 
s1te for more than 90 days). 

Current regulations. however. provide 
significant flexibility for non-permitted 
fac!lities to undertake cornctiva action 
without a RCRA penniL For ellample. 40 
CFR 202.34 allows generatorw to 
accumulate hazardous waste on site in 
tanlu or containers for up to 90 days 
without a permit or interim atatus. u 
long as certain conditio~most 
importantly complianc:" with tank and 
container atandarda oi 40 CFR part 
255--are met. ln addition. this authority 
allows generators to treat hazardoua 
waste m tanka during the accumulanon 
penod. Under RCRA regulation•~ a 
facility owner/operator conducting 
voluntary corrective action involving 
hazardous waste could often be 
considered a genentor. One approach to 
achieving cleanup without trige_ring the 
need to obtain a aubtitle C penrut would 
be to ato~ or treat auch aenerated 
wastet in tanka Wlthin the accumulation 
penod. so long aa the waatea ~mained 
on site for !ell than 90 days. and other 
conditiona of I 26Z.34 were met. 

In addition. voluntary cornctive 
action could take place under a consent 
decree iuued under section 7tXl3 o( 
RCRA This authority allow• EPA (or an 

authorized State with comparable 
authority) to ~qui~ ~medial action in 
the cue of an imminent and substantial 
threat to human health or the 
environment. ~notwithatanding any 
other proviaiona of thia Act." Thua. 
under thia authority, EPA could order a 
facility to take corrective action. while 
at the same time waiving permit 
~quirementa. Any facility inte~ated in 
taking corrective action under this 
authority ahould consult with the 
appropriate Region or authorized Stale 
to explore the possibility of a section 
7003 consent order. 

The concept of "voluntary" corrective 
action may alao apply to owner/ 
operators who have been iuued permita 
with corrective action schedulea of 
compliance. Some facilitiea, aucb aa 
those with small or low-rislt 
contarrunation problema. will be of 
~latively low priority for ellpending the 
substantial ~aourcea ~quired to 
oversee invettigations and atudies and 
make ~medy decisions. For those 
facilities. EPA'a oversight attention 
could be deferred for several yearw 
while the program focuaea on high 
priority facilities with major 
environmental problema. However. 
owner/operatore of lower priority 
facilities may wiah. for varioua reasona. 
to e;~tpeditiously initiate cleanup actions. 
rather thao wait for EPA to beg1n 
actively pursuing corrective action for 
the facility. EPA strongly encourages 
owner/operator cleanup initiatives at 
permitted facilitiea. and intends to 
facuitate such actioru~ by minimizing 
any administrative obttaclet wb..ich may 
impede cleanup. 

Owner/operatorw may take a wide 
range of ~medial-type activitiu at 
RCRA permitted facilitiu without 
triggenng the need for fonnal approval 
by the Agency or modiiication of the 
penruL Such activitiea include. for 
uample, treatment. atorage, or diapoaal 
of any non-hazardoua aolid wastea; 
excavation of haz.ardoua waatu for 
d.iapoaal off 1ile; le .. -than-Q(Hiay 
1torage or treatment of hazardoua 
waatea in tanka: and treatment of 
contaminated ground water in an 
e;~tempt waatewater treatment unit. 
However, tome activitiea which may be 
necessary to achieve cornctive action 
goals at the facility would require a 
perm1t modification. Such activitiea 
rni3ht include creation of a new 
hazardou1 wute land diaposal unit. 
consolidation and/or movement of 
hazardous wastes between SWMU1 at 
the facility. or construction (or 
movement on aile) of a new hazardous 
waste incinerator to manage corrective 
action wastes. 

The Agency intend• to pureue an 
approach to thla type or "voluntary" 
cornctive action which will provtde 
sufficient Agency oversight over cleanup 
activitiee to p~vent poss1ble adverwe 
effecta of cleanup actioru1 without 
c~ating disincentive• to owner/ 
opera tore who wish to take a proactive 
position vis-a-via their corrective aCtion 
responsibilities. This approach would 
encourage the owner/operator to notify 
EPA and the State of any remedial-type 
activitiet being undertaken at the 
facility. even though the activitiea are 
not subject to formal Agency approval. 
For proposed cleanup activities that are 
subject to pemut modification 
requirement.a. the owner/operator would 
be required to submit a request for a 
Clau L n or W permit modification. or a 
~quest for temporary authori.z.ation for 
the activities. (See the final permit 
modification ~gulatioru~ at 53 FR 37912. 
September 28. 1988.) In the requeat for a 
permit modification (or temporary 
authori.z.ation). the owner/operator 
would be npected to include: (1) A 
description of the ~mediation initiative, 
including detaila of the unit or activity 
that ia aubject to permit ~quirements: 
and (Z) an explanation of bow the 
proposed action ia consistent with 
overall cornctive action objective• and 
requirementa outlined in today'a 
proposed regulation. EPA expecta that 
the corrective action regulations 
proposed today will offer owner/ 
operatorw clear guidance in fashioning 
acc~ptable remediea and making 1uch 
showmga of consistency. 

EPA'a ~view of the application would 
focus on the unita or actions subject to 
the permit modification requirements: it 
would not. however. focua on whether 
the proposed cleanup action 11 a whole 
satisfiet the aubpart S requirements. 
Rather, EPA willacreen the cleanup 
propoaal to en.ure that it would not 
pose unacceptable riak.t to human health 
and the environment (e.g~ by producing 
undesirable c:ron-media impacta) or 
interlere with attainment of the final 
~medy at the aile (e.g .• by creating a 
new unit over an area of aoil 
contamination which may later need to 
be treated or removed to health-baaed 
levela). Following thia review. the 
Agency would approve or diaallow the 
application. 

Where a permit modification ia 
approved under theae circumatances. 
the modification will make clear that the 
voluntary activitiea initiated for 
corrective action purpoaee may not be 
the fmal ~medy, and that thoee 
activitiea. when completed. will not 
nece11arily abeolve the owner/operator 
from furth• cleanup reaponaibilities at a 
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ld ter date. Thia will al.ao hold for 
cleanup actiona reviewed by the Agency 
that are not subject to pemut 
rr.odificationa. It ia not pouible for the 
Agency to delegate to owner/operators 
the ultimate responsibility for enaunng 
that remedial activities fully utiafy 
RCRA'a statutory requirement for 
protection o( human health and the 
environment. 

The Agency solic1ts comments on the 
approach to voluntary corrective action 
descnbed above. 

B. Definitions (Section 264.501} 
EPA is today proposing to define five 

key terms which apply specifically to 
this subpart. 

1. Facility. In the July 15, 1985. 
Codification Rule. EPA interpreted the 
tenn "facility" in the context of section 
3004(u) to mean all contisuous prnperty 
under the control of the owner/operator 
of a facility seeking a permit under 
subtitle C. Th!a interpretation was 
upheld In a decision of the U.S. District 
Court o( Appuls (United Technologies 
Corporation vs. U.S. EPA.. 821 F2d. 714 
(DC Ci.r. 1987)). Thus. by proposing this 
interwetation aa the definition of facility 
in toclty'a rule. EPA Ia not modifying its 
bsaictnterpretation aa previously 
elaborated for the purpose of 
implS!enting section 3004(u). There are. 
howner. several aspects of this 
definition which merit further 
clarifies tion. 

The definition of facility in today's 
proposal at f 284.501 ia not intended to 
alter or subsume the existing-and 
narrower--<lefinition of "facility" that is 
g1ven in 40 CFR 260.10. That definition 
describes the facility aa ... • • aU 
cootiguoua land and atructure1 • • • 
used for treating. atoring or di1posing of 
hazardous waste • • ... EPA i.otends to 
retain this definition for the purpose• of 
implementing RCRA subtitle C 
requirementa. with the exception of 
subpartS corrective action (i.ocluding 
those provisions governing correcuve 
action for regulated units). At the aame 
t1me. however. the Agency is reviewing 
1 ts use• of the term "facility" in other 
parts or the aubtitle c regulations to 
ensure consiatent ~Uaae. 

Today'• proposed definition refers to 
"conhguous property" ander the control 
of the owner/operator. Several 
questions have been rai.Md u to the 
Agency's interpretation of "contiguous 
property" in the context of defining the 
areal limits of the facility. Clearly. 
property that i1 owned by the owner/ 
operator that ia located apart from the 
facility (i.e .• ~ aeparaled by land owned 
by others) is not part of the "facility." 
EPA does intend. however. to consider 
property that i1 teparated only by a 

public right·of-way (such as a roadway 
or a power tranamieaion nght-Qf-way) to 
be contiguou• property. The terrn 
"contiguoua property" also has 
s1gmficant additional meaning when 
applied to a facility where the owner 11 
a different entity from the operator. For 
example. i.I a 100-acre parcel of land 
were owned by a company that leases 
five acrea of it to another company that, 
in tum. engages in hazardou1 waste 
management on the five acres leased. 
the "facility" for the purpose• of 
corrective action would be the entire 
100-acre pan:el. Likewise. if (in the aame 
example) the operator also owned ZO 
acres of land located contiguoua to the 
100-acre pan:el but not contiguoua to 
the five-acre parcel the facility would 
be the combined 120 acres. EPA invites 
comment on these interpretations of 
contiguou1 property. 

In aome easel. adjacent properties 
may be aeparately owned by two 
diiferent aubaidiariea of a parent 
company. where only one of the 
subsidiaries' operations involves 
management of hazardous wastes. In 
such cases, EPA intends to consider the 
ownership to be held by the parent 
corporation. Thus. i.o the example 
provided. the facility would include both 
properties. 

EPA acknowledges that. in some 
situations. "ownership" of property can 
involve a complex legal determination. 
EPA solicits comment and information 
on the interpretation offered in general. 
and specifically on the issue of how 
ownership or "control" of property 
should be determined in the context of 
subsidiary-parent companie1. 

2. Release. Today' a proposal includes 
the definition of "release" articulated in 
the preamble to the July 15. 1985, 
Codification Rule. Thia definition 
essentiaUy rcpeata the CERCl.A 
definition of release. Today' a proposed 
definition al1o include~ language from 
SARA wb!ch extended the concept of 
"release" to include abandoned or 
discarded barrela, containers. and other 
closed receptacles containing hazardoua 
waste• or bazardou1 con1tituent1. 

Altho\llh thi1 definition of release is 
quite broad. section 3004(u) ia limited to 
addreuing releases from eolid waste 
management un1ts. Thus. there may be 
releases at a facility that are not 
associated with solid waste 
management units, and that are 
therefore not 1ubject to corrective action 
under thia authority. (See discuaaion 
below which definea solid wute 
management unit.) 

Many facilitiu have releases from 
solid waate management un1ts that are 
issued pennita under other 
envirorunentallaw1. For example. stack 

em1aaiona from a solid waste refuse 
incinerator at a RCRA facility are hkely 
to be authonzed under a State-iaaued atr 
perm1L Another example would be 
NPDES (National Pollutant Discharge 
Elimination System. under the Cl~an 
Water Act). or State-equivalent permits 
for discharge• to surface water from an 
industrial wastewater treatment system. 
EPA doea not intend to utilize the 
section 3004(u) corrective action 
authonty to aupenade or routinely 
reevaluate auch permitted releases. 
However .. m .the course of investigating 
RCRA fac11JU~s for corrective action 
purpoae1. EPA may find situations 
where permitted releases from SWMUs 
have created threata to human health 
and the environment. In such a case. 
EPA would refer the information to the 
relevant permitting authority or program 
office for action. U the pennitting 
authority i1 unable to compel corrective 
action for the release, EPA will take 
necesury action under •ection 3004(u) 
(for facilitiea with RCRA permits) or 
section 3008(h) (for interim status 
facilitiu), aa appropriate, and to the 
extent not inconsistent with certain 
applicable laws (see section 1006(a) of 
RCRA}. 

3. Solid Waste Management Unit 
(SWMU). Today·• rule proposes the 
following definition of solid waate 
management unit: 

Any di1cemible unit at wbich aolij wastes 
have been placed at any time. trresf-ectJve of 
whether the unH wu intended for the 
management of aolid or haz.ardoua waste. 
Such umta include any area at a facility at 
wh1ch aolid wutea have been rourinely and 
aystematically releued. 

This defutition ia also derived from 
the Agency interpretation discussed in 
the July 15. 1985. Codification Rule. A 
discernible unit in thia context induces 
the typea of unita typically identified 
with the RCRA regulatory program. 
including landfills. surface 
impoundments. land treatment units. 
waste piles. tanks. container storage 
areu incinerators. injection wells. 
wastewater treatment unita, waste 
recycling units. and other physical. 
chemical or biological treatment un1ts. 

The proposed definition also includes 
as a type of aolid waste management 
unit tho1e areu of a facility at which 
solid wutes have been released in a 
routine and systematic manner. One 
example of such a unit would be a wood 
preservative "kickback drippage" area. 
where pressure treated wood is stored 
in a manner which allowa preservative 
fluid• routinely to drip onto the soil. 
eventually creating an area of highly 
contaminated 1oila. Another example 
might be a loading/unloading area at a 
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facility. where coupllns and de{;oupling 
opera tiona. or other practied reault in a 
relatively small but steady amount of 
spillage or dr!ppage, that. over time. 
results in highly contaminated soils. 
Similarly, if an outdoor area of a facility 
were used for tolvent wa•bini of large 
parts. with amounu of solvent 
contmually dr!ppln3 onto the aoils. that 
area could also be conaide~ a 1olid 
wute management unit. 

For clarification pilrposes it may alto 
be useful to Identify certain types of 
releuea that the Agency does not 
propoae to consider solid waste 
management unitl~ainl the "routine 
and systematic" criterion. A one-time 
spill of huardo~a wutea (such u from 
a vehicle travelling acrou the facility) 
would not be considered a aolid waste 
management unit. U the 1pill were not 
cleaned up, however, nch a apill would 
be illegal daposal and therefore 1ubject 
to enforcement action under section 
3008(&) or aection 7'003 of RCRA. 
Similarly, leakage from a chemical 
product 1torage tank would generally 
not conatitute a solid waste 
man-,ement unit 1uch "pusive" 
leak-.e would not con1titute a routine 
and l)'ttematic releue aince it i1 not the 
result of a 1y1tematic human activity. 
Likewise. release• from production 
proceuea. and contamination resulting 
from such releases. will generally not be 
considered tolid waste management 
unit1. unleu the Agency finda that the 
relea~ have bei!n routine and 
systematic in nature. (Such releues 
could. however. be addreased u illegal 
d1apoaal under HCtion 3008{a) or section 
7003.) EPA solidu comment on these 
interpretatioru. and on the overall 
definition of tolid waste management 
unit. 

EPA recognizes that these 
inteJ1)retation• have the effect of 
precludi~ aection 3004(u) from 
addreuing some environmental 
problema at RCRA facilitiea. However, 
EPA Intend• to exerciM Ita authority, aa 
neceuary, under the RCRA "omnibus" 
provision (1ection 3006(c)(2Jl, or other 
authoritiee provided In RCRA (lf.g~ 
section 3008(a) and eectioo 7003) or 
CERCLA (lf.g .. CERa.A eec:tlon 104 or 
section 106), or States. under State 
authoritiea. to correct wc::h problema 
and to protect human health and the 
environment. ...__-

The RCRA program haa identified 
certain spe{;ific unite and waste 
management practice• at facilities about 
which queationa have been raiaed 
conceminl applicability of the defmition 
of a solid wute management unit. One 
such queation Mtlatl!l to military firirt~ 
range• and impact areu. Such areas aMt 

often potentially ha:urdoua, due to the 
presence of unexploded ordnance. EPA 
hu decided that roch arua ahould not 
be considered aolid wute management 
umta. There ia a atrong argument that 
.unexploded ordnance fired during target 
practice Ia not di~C&rded material which 
falls within the regulatory definition of 
"solid wute." Ordnance that doea not 
explode. 11 weU u fralj.fl\enU of 
exploded ordinance. would be expected 
to land on the ground. Hence. the· 
"ordinary use" of ordnance includes 
placement on land. Moreover. it i1 
pouible that the user hu not 
abandoned or di1carded the ordnance. 
but rather intenda to reuse or recycle 
them at some time In the future. ln 
addition. a U.S. Diatrict Court de{;iaion 
(Barc:el/o ••· Brown. 478 F. Supp. 646. 
~ (D. Puerto Rico 1979)), hu 
auggeated thet material• resulting from 
uniquely military activities engaged in 
by no other partiea fall outtide the 
definition of solid wute, and th~a 
would not be aubject to 1ection 3004(u) 
comctive action. 

Another iuue which ~iaea queation• 
regarding the definition of ·•olid waste 
management unit" relate1 to induatrial 
proce11 collection •~en. Procell 
collection aewen are typically designed 
and operated u a ayatem of pipi~ into 
which waste• aM! introduced. and which 
usually discha~ into ll waatewater 
treaonent tystem. The Agency believe• 
that there are aound reason• for 
conaidering proces1 collection tewen to 
be solid wute management umu. Such 
aewen typically handle Ia~ volumes of 
waste on a more or leu continuo~a 
basil, and are an lntegTal component of 
many fadlities' overall wute 
management ayatem. Program 
experienca hu further Indicated that 
many of theM ay1tema. especially those 
at older facilities, have aignificant 
leakage, and can be a principalsoll!"ce 
of soil and sround-water contamination 
at the fadlity. Although proce .. 
collection Mwen are phy1ically 
somewhat unique In the context of the 
typea of unit1 which have traditionally 
been rewuJated under RCRA. EPA 
believe• that including them u 1olid 
wute management unit• for purpo1e1 of 
comcttve action Ia well within the 
di1cretion provided under the 1tatute for 
EPA to determine what "units" should 
be tubject to RCRA 1tandarda. 

EPA recognize• that there may be 
technical problema associated with 
investigati~ release• from proce11 
collection a~nYen. and with correcting 
leakage. Information and comment are 
ape{;ifically solicited on EPA's tentative 
decialon to treat proce11 collKtion 
atn¥el"l a• eolld wute management 

units. and on ter:hnical approaches anc' 
limits tiona to tnves tiga till$ and 
corre-cting releases from such tystema. 

For euentially the same reasoru as 
described above for process sewera, 
EPA also proposea to include open (or 
closed) ditches that are used to convey 
solid wutes at 1olid waste management 
umts: comment ie also solic:led on this 
in terpretR lion. 

4. Hazardou• Waste and Hazardous 
Constituents. Section J004(u) requuea 
comctive action for releases of 
"huardo~a wute1 or constituents.- The 
Agency believes that use of the term 
"hazardo~a wute" denotes "hazardous 
waste" 11 defined in section 1004(5) of 
RCRA. Accordi.nily. today' a proposed 
rule repeatJ the ttatutory definition of 
"hazardous waste" found in that 
section. The term "~oUJ waste" ia 
diatingu.iahed from the phrue 
"hu.ardo~a waste listed and identified." 
whkh i1 used elsewhere in the 1tatute to 
denote that aubaet of bazardo~a wutes 
specifically listed and identified by the 
Agency pursuant to aection 3001 of 
RCRA. Thua. the remedial authority 
under eectioo 3004(u) i.l not limited to 
releuea of waste~ epecifically listed in 
40 CFR part 281 or identified punuant to 
the characteriltic te1U found in that 
aection. Rather. it u.tenda potentially to 
any aubetance mee~ the atatutory 
definition. However. EPA believes that 
use of the phrase -hazardous wastes or 
constituents" {emphasis added) 
indicates that Congreu wu particula.rl¥ 
concerned that the Agency UJe the 
section 3004(u) authority to address a 
specific 1ubset of th.ia broad c:a tesory. 
that ia. hazardou1 constituenta. 

The term "hazardcna constituent'" 
used in IKtion 3004{u) meant thoee 
conatltuent1 found in appendix Vlli to .a 
CFR par1 281. See H. Rep. No. 96-19e.. 
98th Co~- lit Seas. ~1. May 17. 198:3 
In addition. the Agency propoaes to 
include within the definition tboae 
con1tituenu identified in tppendix LX to 
40 CFR part %&4. Appendix IX generally 
con1titute1 a 1ubeet of appendix Vlli 
constituents particularly auitable for 
ground-water analyae1. However. 11 • . .o 
mclude1 additional conttituents not 
found on appendix Vlll. but commOTIIy 
addressed in sround-water analyatl 
conducted 11 a part of Superfund 
cleanup•. 

It il EPA'• intention that 
investigation• of rele111e1 under au bp•.., 
S focus on the IUbaet of hazardou• 
waste (including hu.ardo~a 
constituents) that is likely to have ~., 
released at a particular aile. based on 
the available information. Only whe1"9 
very little is known of wute 
characteristics. and where there it a 
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potenllal for a wide spectrum of wastes 
to have been releued. would the 
owner I opera tor be required to perform 
e)(tensive or routine analyaia for a 
broader spectrum of waates. 

5. Corrective Action Management 
Umt (CAMU}. The definition of CAMU 
1s prov1ded in section Vl.J 3.b of today's 
preamble. This section also provides a 
thorough discussion of the CA.MU 
concept and of how the Agency intends 
to define CAMUs in the context of 
Implementing remediea. 

C. Remedial Investigations {Sec!ions 
254.51(}-264.513} 

1. General. The RCRA Facility 
lnveatigation (RF1) ia the second phase 
of the RCRA corrective action process. 
and will typically be preceded by a 
RCRA Facility Asaeument (RFA). 
conducted by EPA or the State prior to 
issuance of the permit or section 3006{h) 
order. The RF A is the first step in the 
RCRA corrective action process. and is 
analogous to the Preliminary 
Asaeument/Site lnvestigat10n (PA/SI) 
stage of the Superfund program. The 
RF A serve a as a acreen. ehmina ting 
soli!( waste management units 
(S'I.\4.{Ua), environmental media. or 
entift facilities from further 
conaderation where the Agency 
detiii'T!ltnes that there is no ev1dence of a 
release or likelihood of a release that 
poses a threat to human health and the 
env1ronrr.ent. The RF A also serves to 
focus the scope of the follow-on 
remedial innstigatJons by identifying 
those releases or areas that are of the 
most env1ronmental concern at the 
facility. The RCRA RF1 ia comparable to 
the Remedial Investigation in the 
Superfund program. Because of the 
s:rrulanty of the two processes and 
because of their common goals. the RF1 
" referred to in this section and in the 
rule by the more generic term. remedial 
investigation. 

AI described above, EPA would 
reqwre a remedial investigation under 
proposed I 264.510 if the RP A indicated 
that a release from a SWMU wu likely 
to have occurred or to be occurring, or, 
tn certain limited cirt:umatancea. likely 
to occur in the future. Req~menta for 
the remedial invettigatioo would be 
~pecified by the A3ency in a tchedule of 
compliance in the facility'• permit. The 
schedule would typically identify the 
S'NMUs and environmental media that 
required more detailed investigation as 
well as the types of mveatigationt 
required it would also typically require 
the owner/ operator to develop a plan 
for conducting these investigations. The 
permit would alto include ~action 
levelt" for apecific conatituenll in 
spec1fic media under mvestigation. U 

subsequent investigation indicated that 
then action levels had been exceeded. a 
Cornctive Measure Study could be 
required by the Agency. 

EPA haa recently 1Uued a guidance 
document enutled RCR.A Facility 
Investigation Guidance. which descnbes 
a menu of technical investigations that 
may be appropnate to conducting 
remedial-type investigation• at RCRA 
facilities. EPA wishes to emphu1ze that 
the nature and teope of remed1al 
investigation• for RCRA facilities under 
proposed I 264.510 will be tailored to 
the specific conditions and 
circumstances at the fac11ity. 
Investigation. will be focused on the 
specific units. releases, and exposure 
pathwaya that have been identified by 
EPA to be of concern. ln some cases. the 
scope of a remedial inv~tigation could 
be limited to taking aeveral aoil aamplet 
of a particular area of discolored toile. 
Likewise, for inactive units that do not 
contain aubstantial volumes of volatile 
organic compounds. remedial 
investigations will rarely need to 
addresa air releases. ln defUling the 
nature and teope of remedial 
investigation• at RCRA facilities. EPA 
will endeavor to minimize unnecessary 
and unproductive investigations. and to 
focus resources on characterizing actual 
environmental problems at facilities. 

Today's rule. in U 264.511 through 
254.513. proposes a regulatory 
framework (both procedural and 
substantive) for conductmg remedial 
mvestigations. For more information on 
technical approaches to these 
mvestigations. readers should refer to 
the RFI GuidOJ!ce. which has been 
mcluded in the public record of this 
rule making. 

EPA also anticipates that remedial 
investigations will typically be phased. 
to avoid unnecessary investigations 
where a concern can be quickly 
eliminated. Because of the importance of 
accurate data. and the likely need to 
extend or modify the analysis as data 
are developed. the remedial 
investisation will often. in addition, 
require a high level of interaction 
between the permittee and the Agency. 
The specific contenll and scope of the 
investigations are described below. 

2. Salpe of Remedial/nvestJgations 
{§ 264.511). Proposed I 264.511 define• in 
general terms the scope of remedial 
investigation• which may be required 
under I 264.510. Proposed I 264.511(a) 
states the general performance objective 
that remedial investigations 
characterize the nature. extent. 
direction. rate. movement. and 
concentntion of releaau. as required by 
the Agency. The scope and compleltity 

o( remedial investigations will depend 
on the nature and extent of the 
contamination. whether the releases 
have m1grated beyond the facility 
boundary. the amount of existing 
mformation on the site. the likely risk at 
the site, and other pertinent factors. The 
proposed general performance standard 
g1vea considerable flexibility to the 
Agency m defining the specific scope. 
level of detaiL and data requirement• 
for each _remedial investigation. The 
specific Investigation requirements 
deell_led to be appropriate at a given 
fac1hty will be mcluded in the permit as 
part of the schedule of compliance. 

Proposed It Z64.511(a)(1H7l provide 
a menu of more apecific typet of 
mfonnation that may be required in 
remediallnvettigations: (1) 
Characterization of the environmental 
aettin3: (2) characterization of aolid 
waste management unita; (3) description 
of the humans and environmental 
systems which are, have been. or may 
potentially be expoaed to the release: (4) 
mformati~n that will auist the Agency 
m asaesiJ.n8 the risk posed to humans 
and environment&] sy1tell18 by the 
release: (5) extrapolations of future 
contaminant movement (6) laboratory. 
bench-scale, or pilot-scale testt or 
studies to determine the feasibility or 
effectivene11 of treatment or other 
technologies which may be appropnale 
1n implementing remedies at the fac:i11y 
and (7) statistical analyses to aid in the 
interpretation of data required in the 
mves tiga lion. 

The RFI Guidance describes in de tad 
technical approaches to cbaractenzmg 
the releasee and environmental settings 
in remedial investigations. In addition. 
the RCRA Ground-Water Monitonng 
Technical Enforcement Guidance 
Document (September 1986) provides 
specific guidelinet for characteri.:~ing 
ground-water releaaea. Therefore, th11 
preamble will not detcribe in detau 
thete technical proceduret. 

Section 264.51l(a)(l)(iHv) descnbes 
five typet of information that may be 
required in a characteri.za lion of the 
environmental ntting: Hydrogeolog1c 
condition&; climatological conditions; 
soil characteri.stica; surface water 
characteriatics includins aediment 
quality; and air quality and 
meteorological conditions. This 
information would be required 11 

appropriate to add.reu the concerns 
identified in the RFA.. Specific 
requirements for the facility will be 
included in the permit tchedule of 
compliance. 

Section 264.511(a)(2) would allow E.P.'\ 
to require a characterization of any 
SWMU from which releaaet may be 
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occurring or may have ~d. Thia 
characterization. which could include 
chemical and physical analyaea. will 
often be important In malrJnJ decision• 
as to potential aource control meaauret 
that may be needed. Characteri%ation of 
wastes contained in SWMUa may 
involve generation of chemical and 
physical data about the wastes. their 
constituent breakdown. volumes. 
concentration•. and other relevant data. 
In some cases. unit characterisllca such 
as materials of construction. age. or type 
and thickness of liners may be relevant 
to remedy decisions. 

Section 264.511(&)(3} proposes that the 
Agency may require a full ... • • 
description of human and environmental 
systems which are or may be exposed to 
release(s)." The proximity and 
distribution of exposed populations may 
indicate the need for interim measures 
as proposed under I 264.540 of today' a 
rule. Useful exposUA information will 
generally be available at facilities with 
landfills or aurface impoundments. in 
the form of Exposure Information 
Reports required under section 3019 of 
RCRA. The RFA report may also 
provide useful information on human 
and environmental aystema which may 
potentially be exposed. Where 
information available prior to penni! 
issuance doea not adequately identify 
potentially exposed populations. EPA 
v.-111 require this information. as 
appropriate. to be generated as part of 
the remedial investigation. 

The Agency it also concerned with 
the potential exposUA of aensitive 
environmentalapeciea or aystems to 
releases from SWMUs. Aa In the 
Superfund program. the Agency intends 
to carefully evaluate effecta on sensitive 
environmentalaystems. including 
wetlands. estuaries. and habitats of 
endangered or threatened apecies. 

Section 264.511(a)(4} would provide 
the Agency with the authority to require 
information that will assiat the Regional 
Administrator in the assessment of risQ 
to human health and the environment 
from releases from aolid wute 
management units. Information 
collected under I 284.511(a)(3} also 
would be used in the aneaament of risk. 
The risk assessment would Integrate 
information on exposed human and 
environmentalayatema and Information 
on contaminant concentntiona to assess 
the magnitude of threats to exposed 
populationa. The Agency may perform a 
nsk assessment to determine whether 
interim measures are appropriate prior 
to selecting the final remedy or to 
evaluate whether a determination is 
warranted 10 that no further action is 
necessary (under proposed I 264.514). 

The permittee should refer to chapter 
vm of the RF1 Guidana~ for information 
regarding the Agency'• expectations for 
data that may be needed to conduct a 
risk assessment 

Section 264.511(a)(S) would provide 
the authority for the Agency to requ1re a 
permittee to aubmit information that 
extrapolates future contaminant 
movement. Such information could be 
important in detennining whether 
interim measures will be required to 
prevent further migration of· 
contamination and what measurea are 
likely to be effective in doing so. ln 
addition. extrapolated contaminant 
movement will be important in 
assessing the adequacy of proposed 
schedules of implementation of the 
remedy. 

Section Z&4.Sll(a)(6) ....-ould provide 
the Agency Wlth the authority to require 
··• • • laboratory. bench-acale. or pilot· 
scale testa or atudiea to determine the 
feasibility or effectiveneu of tnatment 
technologies • • • that may be 
appropriate in implementing remedies at 
the facility." It Is often difficult. and 
sometime• imponible. to predict the 
effectiveness of treatment technologies 
accurately without data from bench- or 
pilot·acale atudies. Experience in the 
Superfund program haa ahown that 
bench-acale and pilot-scale atudies can 
be useful both in developing potential 
remedies and in predicting the 
effectiveness of alternative approaches. 
Typically. such studiea would be 
performed during the Corrective 
Measure Study (CMS) (which may be 
required after a contaminant 
concentration level apedfied in the 
permit aa an "action level" Ia exceeded). 
However. in some cases such atudiea 
may need to be initiated duri.ni the 
remedial investigation to prevent delays 
in cleanupa. and the Agency ahould 
have the regulatory authority to require 
thia. For example. at SWMUa at 
facilities where confirmed releasea have 
occurred over a long period of time and 
where was tea placed in those SWMU1 
were highly toxic or mobile. It should 
not be necessary to wait for the CMS 
phase of the corre<:tive action proceu to 
begin to evaluate. on a small acale, the 
effectiveneu of varioua treatment 
technologies in achieving protective 
concentration level• in the contaminated 
medium. , 

Section 264.511(a)(7) would provide 
the authority for the Agency to require a 
permittee to perform statistical analyses 
to aid in the inte!llretation of data 
collected through remedial 
investigations required under I 264.510. 
For e"-ample. such atatistical analyaes 
may be needed to determine whether 

meaaured concentraliona of 
contaminants e"-ceed action levels. 

Section 264.511(b) would authorize the 
Regional Administrator to apecify the 
constituent& and parameten for which 
samples collected during remedial 
investigation• would be analy7:ed. 
~nerally. analyses required will be 
hmited to certain haz.ardoua wastes or 
hazardous constituent• listed in 
appendix Vlll of 40 CFR pan Z61 or 
appendix IX of 40 CFR part Z64 that are 
known or auspected to hava been 
released from the unit. However. in 
some casea. where the wastea disposed 
in the unit are unknown to the owner/ 
operator. or the unit ia known to contain 
a haurdoua substance(s) not included 
on either appendix Vll1 or lX. referenced 
above. additional analyse• may be 
required. In the first case. it may be 
neceuary to have an initial analysis 
which Ia designed to acan. for example. 
for all appendix lX conatituents. Further 
analyse• may then be limited to 
constituents which are found to be 
present in the initial umple. In addition. 
EPA may atipulate a requirement to 
analy7:e for aubstances not on either 
appendix VIII or lX (see preamble 
d1scusaion on the definition of 
"haurdoua waata"). Authority to 
specify the analysea to be performed. 
and for which constituents, will be 
important In ensuring that quality data 
are developed to accurately character:ze 
releases. and to aupport no further 
action decisiona that may be 
appropriate. 

3. Plaru for Remedial Investigations 
(§ 264.512}. Under today' a proposed 
t 264.512. permittees may be required tc. 
submit a plan for conducting the 
remedial investigation if an 
investigation ia determined to be 
necessary. The Agency considered. but 
is not proposing. making aubmittal of 
such plana an absolute requirement; that 
is. expreuing it u a "ahall" rather than 
a "may". In some caaea the Region or 
State may have extenaive knowledge of 
the facility prior to permit i11uance. and 
may be able to apecify, in detail how 
the investigation• ahould be conducted. 
ln thia aituation. it would not be 
necessary to require the owner/operator 
to aubmit a workplan for approval. 
Likewiae. in some other easel the 
permittee may have begun remedial 
investigations under an interim atatus 
corrective action order. under CERCLA. 
or on a voluntary basis. Where the 
workplan developed for investigations 
prior to permit issuance ia determmed 
by the Regional Administrator to be 
adequate. it will not be necessary to 
require aubmission and approval of the 
current plan-that plan would simply be 
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i.~corpora ted mto t.he permit. l.n the great 
majonty of caaea. however, the Asency 
believes that plan.a for remedial 
i:westigations will need to be aubmilled 
by the permittee. The permit would 
~:-ecify a achedule for aublllinion of the 
p :an. 11 well as the element. the plan 
rr: ust include. Theae requirement• will 
g~nerally reflect the complexity of the 
s•tuation to be addreued. The Agency 
considered a requirement that would 
1.mpose a definite deadline for every 
cwner/operator required to aubmit an 
Rfl plan (e.g .• 90 daya after permit 
issuance). Typically 90 days would be 
sufficient time for an owner/operator to 
develop and aubmit a plan for the 
inveatigation. However, the 
circumstance• at some facilitiea may be 
highly complex (e.g., location above a 
Karst formation) and may mean that 
more than 90 daye would be required to 
develop an adequate plan. Further. 
where the Agency must aet priorities to 
manage a heavy work load. facilities 
suspected of havins aerioua 
contamination may be required to 
submit plan.1 more quickly. Therefore. 
EPA~· not proposed a apecific time 
penof within which the plan muat be 
aubmlted. but the Agency le aoliciting 
colillD!nt on whether auch an approach 
Ia preferable to the more flexible 
epp~ch in today'a proposal. 

Plana for conducting remedial 
investigations would be aubject to 
review end approval or modification by 
the Regional Administrator. When 1 

workplan aubmitted for the Regional 
Administrator's approval does not 
adequately addresa all elements of the 
investigation. the Regional 
Adminiatrator may either diaapprove 
the plan and return it to the permittee 
for revision. or make modification• to 
the plan and return the modified plan to 
the owner/operator 11 the approved 
plan. The latter approach is analogoua 
to the diacretion provided the Regional 
Administrator to modify cloaun! plana 
aubmitted by an owner/operator 
pUMuant to l 2.65.11.2 dUJ'in3 interim 
statui. or through a Notice of Deficiency 
during the permittina proceu. An 
approved plan will eatabl.l.ah both 
requiremenlJ applicable to the conduct 
of the investigation and a achedule for 
its implementation. Section 264.512{b) 
would provide regulatory authority for 
enforcmg compliance with the approved 
plan. which becomea an enforceable 
part of the permit schedule of 
compliance. ln moat caaea. it is expected 
that the initial permit will apecify that 
the plan becomea an enforceable 
component of the permit upon approvaL 
Alternatively, the permit may be 

modified to incorporate the provisiona of 
t.'le approved plan. 

Propoaed l 264.51Z(a) lisu items that 
the Regional Adminiatrator may reqwre 
in the work plan. Such plaru ahouid 
generally call for focused. ataged 
investigationa. the acope and emphuia 
of which will be refmed 11 releuea an1 

verified and/or found not to have 
occurred. The work plan.a would 
generally include: A description of 
overall approach; technical and 
analytical approachea and methoca: 
quality usurance procedun!a: and data 
management procedure• and fonnau to 
document and track the reeulta of 
investigation.a. lD addition. the Regional 
Administrator may impoae other 
elemenu, aa neceeaary, to IISun! that 
work undertaken will be of an adequate 
quality (and an appropriate level of 
detail) to aerve 11 the primary basis for 
decision• on further at.ages of the 
corrective action proceu that may be 
neceaaary at the facility. 

The description of the overall 
approach. which could be required 
under proposed I 2&4.512(a)(l). would 
generally include a description of the 
objectivea of the investigation. iu 
schedule, and the qualifications of the 
persona conduc~ the inveetigation. 
The achedule ia particularly important 
because. when apprc · ~d. it will become 
enforceable as part of the achedule of 
compliance. 

A requirement to specify the technical 
end analytical approachee to be 
employed (under proposed 
~ 264.51Z(a)(Z)) might include 
specification. for the location. 
construction. and frequency of aampling 
of groWld-water mortitorin.g wel.l.a. nu. 
would be analogous to the typea of 
specilication.a for wella that are typically 
in permiu for land diapoeal uniu. 

Submiuiona of propoaed quality 
auurance procedun!a under 
I 264.512{a)(3) would be evaluated to 
enaure that data generated during the 
inveatigation are accurate, and that they 
can be uaed with confidence to aupport 
the next ateps of the co~tive action 
process. Guidance on appropriate 
quality aasurance procedures may be 
found in the RCRA Facility Investigation 
Guidance. 

Data management procedun!s and 
fonnats for documen~ resulu of the 
investigation are included in propoaed 
I 264.51Z(a)(4) to en.aure that RFl data 
and aummary resulta an1 presented in a 
clear and logical manner. Studies auch 
aa the RF1 typically produce large 
amounts of data. auch as laboratory 
analyaee of numerous waste 
constituent.J from numeroua aamplea. 
E!Iective data management and 

pr1111entalion will be necessary to ensure 
t.~t the data can be properly 
interpreted. 

4. Reporu of Remedial/nve:~tJgotJon:~ 
(§ 264.513/. Proposed I 264.513 would 
establish the Regional Administrator'• 
authonty to require periodic reporu that 
aummarize result.J of remedial 
inveatigationa. Timing of the reports. as 
well as specific contl!nt requirements, 
would be detailed in the permit schedule 
of co.mpliance. The report fonnat may be 
apeofied by the RegJonal Administrator 
where necesaary to ensure presentation 
of data in an orderly and easily 
comprehen11ble fashion. 

The Asency conaidered. but ia not 
requi..rins In today'a propoaaL apeclfying 
intervale for reporta (e.g., such u every 
180 days). The Agency believes that 
there ahouid be flexibility in the timing 
of aubmiuion of reporu to reflect the 
nature of the inveatigationa which may 
be requll'ed at epecific facilltiea. For 
example, where extenaive monitoring
well construction and aampling are 
neceaaary, montha may paaa before 
significant reeulu are gathered. On the 
other hand. where limited aoil tamp ling 
of a few SWMUa ie required to confirm 
or disprove auspected contamination. 
meaningful results may be achieved 
more quiclc..ly. 

Where data generated during the 
investigation (or which are newly 
available from other aourt:es) indicate 
that the investigation ahould be 
modified. the Regional Administrator 
may require auch modifications either 
by negotiation with the facility owner/ 
opera tor, or through a modification to 
the achedule of compliance. 
Modification• could occur, for example. 
if the inveatigation revealed that 
contamination had CJ..ignted. or would 
aoon migrate. off aite. l.n such a cue, 
additional activitiea may be impoaed aa 
interim meaaun!l to contain the 
contamination until active. longer term 
remediation could begin. Further. new 
Information may indicate the need for 
additional investigations, or the 
Regional Administrator may need to 
modify the inveatigation requirements 
baaed on preliminary analytical results. 

Propo:.ed U 2&4.513(b) and Z64.51J{c) 
would require the pennittee to aubmit a 
final report of the inveatigalion to the 
Regional Administrator for approval, 
and would allow the Agency to require 
the pennittee to add to or otherwise 
reviae the report if it did not fully and 
accurately awnma.rize the results of the 
remedial investigation. This authonty to 
require reviaiona ahould ensure that 
adequate information (both in quality 
and level or detail) i.a presented to 
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aupport further COI'Tective action 
deciaion.a for the facility. 

In addition to the final report. the 
permittee would be required to IU.bmit a 
summary of the report under ptOpOMd 
t 2:6U13(b)(2). Thia au.mma.ry would 
also be aubject to the approval of the 
Regional AdmW.trator. and would be 
maued to all individuala on the facility' a 
maihll8liat by the owner/opentor. (The 
facility mailinll.i..at. which~ reqwred 
under 40 CFR 1.24.10(c)(1)(vili). ia 
developed and maintained by EPA aa 
part of the permittlni proce ... ) Thia 
propoaed requirement i.a an important 
element of the Agency'a overall public 
involvement atratqy for corrective 
action. which i.a ducnbed in further 
detail in today'a preamble under section 
Vll1. Di.atribution of the aummary in thia 
manner will provide notice to intereated 
partiea u to the genenl na!llre of the 
environmental problema at the facility. 
what releaaea have been found. and 
other reaultl of invettigationa. 

Section 264.513(e) would require that 
the permittee maintain all raw data 
[such u laboratory reports. drilling logs. 
and other aupportins information) at the 
facility for the duration of the corrective 
action acttntiea and any permit period 
unleu the Regional Administrator 
approves maintaining thia information in 
a different location. Although such data 
will often be required to be submitted 
along with investigation reports. th11 
requirement will ensure that when 
questions do arise concerning 
Interpretation of data or the adequacy of 
proced~s used to obtain and analyu 
data. the onginal records will be 
available for inspection. 

D. Determinat.Jon of No Fw1..her Action 
(Section 264.514) 

EPA anticipatea that at some facilitiea 
releasee or aua~ted releuea that are 
Identified in a RCRA Facility 
A .. e .. ment (RF A), and robsequently 
addreued u part of required remedial 
tnvestigationa. will be found to be non
existent. or otherwtae of auch a nature 
that they do not poae a tbntat to human 
health or the environment. EPA 
propotes providin& a mechanism by 
which a permittee may requnt a pennit 
modification to effectively t.rminate 
further requirement. lD theM caan. 

Section 284.514 propoaee the 
proced~s to be foilowed by both the 
pennittee and the Regional 
Administrator when a determination of 
no further action for the facility ia 
requested. The request for an Agency 
determination that no further action ia 
required. and the corTdpondina pet'lJllt 
modificetion requeat. must be 
accompanied by aupportial 
documeiltation ~t demon.atrate. that 

there are no relea.a or hazardous 
wuta (includini haz.ardou. 
conatitueuta) from SWMUa at the 
facility which pose a threat to human 
health or the environment. (See 
propoaed I 264..514(a)(2).) 

Under propoaed I 264.514(a) the 
permittee may requeat a modification of 
the facility permit to termi.nete the 
schedule of compliance for COTT'ective 
action bued an the findinsl of remedial 
inveatigationa. The requeat would be 
initiated according to the procedurea of_ 
a Claaa ill permit modification. [See the 
September 1988 final permit 
modification rule.) TheM procedurea 
would require the permittee to notify all 
persona on the facility mailing Uat of tha 
proposed change and publi.ah a 
newapaper notice concernins the 
requeat both noticea muat announce the 
irutiation of a 60 day comment period u 
well aa the time.. date. and location of an 
informational public meeti.ng. In 
addition. a copy of the propoaed 
modification and aupportinl 
documentation muat be placed in a 
location acceuible to the public in the 
VlCUllty of the permitted facility. (ln the 
case of proposed modificationa at 
facilities required to eatabliah an 
information repository under • 270.38 or 
today·a propoaal. thia location would be 
the information repoaitory.) More 
detailed information concerning the 
requirement• for a Clau ill permit 
modification may be found in the rule 
for permit modifications cited above and 
the preamble diacusaion which 
accomparuea it. 

Under proposed I 284.514(b). if the 
Regional Admin.iatrator. Wlll8 all 
available tnionnation (including 
commenta received during the comment 
period required for a ... m 
modification~). determine• that releuea 
or aUJpected releuea inveatigated either 
do not exiat or do not pose a threat to 
human health or tha env\ronment. the 
Regional Ad.J:ninatrator wiU grant the 
requeated permit modificetion. 

This determination will be 
straightforward where the permittee cen 
demonatrata that no releue haa 
OCCWTed.: however, auch a determination 
may still be aupported when a releaae 
hu ocCUITed, whether the releaae(s) Ia 
either below or above action levei.a. For 
eXAmple. auch a determination may be 
made when concent:ration.a of hazardow 
constituents exceed action levels but tha 
contamination i.a lD a highly aaline 
[Ciau un aquifer. or where 
contamination in lfOund water can be 
shown to have origi.!uted from a~ 
outside the facility. Such a 
determination would be con.aiatent with 
the provWon made In today'a propoaal 
at I 2M.525{d)(2)(ii). which allowa 

certain cleanup .xemptiona when 
contamin.ation 1a present ln ground 
water thAt i.a neither a curntnt or 
potentia.liOW'Oit of cirlnkin8 water nor 
potentiaily UNble for other human 
purpoaea. Another example wbe~ a no 
furthe~ action determination might be 
made II when it can be determined that 
contaminant levels (and the ri1k1 poaed 
by them) from a releaae from a SWMU 
are inaignificant u compa~d to exi~ 
"background"' levela (~., .. level• that are 
natunUy ocxunins. or that have 
reaulted from releuea from outlide the 
facility). Tb.ia determination would be 
conaistent with the provi1ion made in 
today'a proposal at I 264.5ZS(d)(2)(1). 

A determination that no further action 
ia required under I 264.514. and the 
subaequent termination of the permit 
schedule of compliance for correctlve 
action. doea not affect other 
respon1ibilitiea or authoritiea of the 
Regional Adminiatrator. For example, 
~sponaib_illtiea to include ~quinments 
tn a penntt for air emiuiona control and 
monitOring under aection 3004(n) are not 
affected by a determination that no 
further action i.a required under 1 264.514 
[see preamble aection vn.C.3 on 
relation.ahip to aection 3004(n) 
standards). In addition. the authority of 
the Regional Adminietrator to modify 
the permit under I Z70.41 at a later date 
to require corrective action 
investigations or atudiea based on new 
tnformation ia not affected. Furthermore. 
deepite a determination under I 2.&1.514. 
EPA may require continuing or periodic 
monitonn, when aile-specific 
ci.rt:umatancea indicate that releases are 
likely to occur in the future. For 
e:umple. for a particular SWMU from 
which releuea have not OCCWTed.. it 
may be reasonable to conclude. baaed 
on aite-specific circwnatance1. that 
releaaea to ground water might be 
expected within the next aeveral yean 
(i.e .. the term of the permit). In theae 
situations. continued monitoring 
requirements could be impoaed. 

Where the permit achedule of 
compliance baa been terminated and the 
Regional Adminiatrator aubaequently 
detennina that a new lnve~tigation or 
remediation~ required. the Regional 
Adminiat:rator will Initiate a major 
permit modificetion under 1 Z70.41 to 
require further action by the pennittee. 

E. CoiTfH:tive Measure Study (Sections 
2tU..s20-284.524) 

1. Pu~ of CoiTfH:tiYfl Measuf'fl 
Study(§ 2tH..520). PropoMd I 264..520 
would eatabliah the authority of the 
R118ioaal AdminlJitrator to requirw the 
permittM to perform a Corrwctive 
Meuu.re Study (CMS). The remedial 
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inveatigation ahould serve to focua the 
CMS on unit. wh1ch are aourcea of 
releasea and the media pathwaya 
affect~ by auch relea~H. The CMS ia 
designed to identify and evaluate 
potenual remedial alternatives for the 
releasee that have been identified at the 
facliity; in this reapect it ia analogous to 
the feasibility Study (FS) conducted for· 
CERCL.A remedial actiona. 

Z. Tnsger for Corrective Measu~ 
Study(§ 264.521}--a. Use of Act1on 
Levels. Action levels are deflned in 
proposed I Z64.521. Under propoaed 
§ Z64.5ZO(a), the Regional Administrator 
may require the permittee to conduct a 
Correcuve Measure Study whenever 
concentrations of hazardous 
constituents in an aquifer. surface 
water. aoila. or air exceed action levela 
for any environmental medium. 

Action levela are health- and 
enVU'Onmental-based levels cletennined 
by the Agency to be indical!1rt for 
protection of human healtr .md the 
enVU"onment. The Agency proposes to 
set action levels for hazardoua 
corutituenu. a aub1et of hazardous 
wastes. Many hazardo~U wastes. such 
as .. me of the waatea liated in 40 CFR 
Z81,fZ. are not apecific constituents at 
alL lut rather are complex mixturea 
co~rised of many cor.stituents. EPA 
belillves that it would not be feas1ble in 
most cases to 1et action levels for such 
wastes. Converaely, other hazardous 
wastes are mdividual constituents that 
co not appear on appendix Vlll to 40 
CFR part 261 or appendix !X to 40 CFR 
part 2&4. When auch wastes (e g .. 
asbestos) are of concern at a facility. an 
action level would be spec1fied for that 
waste. 

Where appropriate. action levels are 
based on promulgated standards (e.g .• 
max1mum contaminant levels 
established under the Safe Drinking 
Water Act). In other casea. action levels 
are establi»hed by the Regional 
Administrator on the basia of general 
c~teria (see following discu.ss1on). 
Appendix A provide• examples of 
concentration& derived by EPA 
according to these cnteria for aome 
avpendix V1ll and lX conatituents. 

The Agency i1 propoalna the use of 
actton level• becauae active remediation 
r:1ay not be ne~aury at all facilities 
required to perform a ~medial 
investigation under propoaed I 264.510. 
for instance. a rem~iaJ Investigation 
may indicate that a auspected release 
identified in the RF A bad. in fact. not 
occurred. or may indicate that level• of 
contammation from a pa1t release In! 
unlikely to present a threat to human 
health and the environment. Therefore. 
the Agency believe• it ahould establilh 
• tngger that will indicate the need for a 
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CMS. and below which a CMS would 
not ord.in&l'lly be required. 

Action levels will. whenever posa1ble, 
be incorporated In the permit. The 
Agency believes it Ia advantageoua to 
identify action level• in the permit so 
that the public and the permittee Wlll 
know in advance what levels w1ll trigger 
the requirement to conduct a CMS. This 
approach also minimizes the need for 
penrut modification• later in the 
procest. which could delay ultimate 
cleanup. 

In some caaea there may be sufficient 
i:1fonnation on the nature and levels of 
contamination at the time of permit 
issuance to establish the need for a 
Corrective Meaaure Study. In tuch 
cases, it might not be n~aury to 
mclude action Ieveli in the pennil 
However. it i1 more often likely that 
remedial inveat~ationa conducted after 
penrut iuuance will yield the data 
needed to determine if action levels are 
exceeded; hence the need to generally 
include the action levels in the original 
perm1t. 

A determination that action levels 
have been exceeded may occur at any 
pomt dunng the RFI. or may not become 
evident until the RFl ia completed. In 
etther cue. when auch data become 
available. the permit schedule of 
compliance will provide for notification 
cf the pennittee that the action levels 
spec1fied in the achedule have been 
e )(Ceeded. The notifica lion. as provided 
1n proposed § Z64.520(d) would spec1fy 
wh1ch hazardous constituenu exceed 
act10n levels. for which media. and 
when initiation of a CMS is required. 

It is the Agency'• intention that the 
action level "trigger" approach as 
outlined in thi1 proposal serves to 
identify early in the proceu the need for 
initiating a Corrective Measure StudT. 
such studiea ahould typically not be 
delayed pending completion of all 
remedial invetligationl. In many 
instance• it will be appropriate to 
conduct aimultaneously the RFI and 
CMS for the facility. 

Action levels thould be distinguished 
from cleanup atandards. which are 
determined later in the corrective action 
proceu. Contamination exceeding 
action levela indicates a potential threat 
tc human health or the environment 
"'hich may require further study. Action 
levels also inform the permittee of the 
level• below which the Agency is 
urtlikely to require active remediation of 
releases. and provide a point of 
reference for auggesting and aupporting 
alternative remedial levels. 

Section 264.520 allow•. but does not 
require. the Regional Admutistrator to 
require a CMS when contamination 
exceed• action level•. In some cases. the 

pennittee may rebut the Pn!lumptJon 
that a CMS i1 required when action 
levela are exceeded. For example. the 
pemuttee may utabliah that the 
contamination ia not due to releases 
from solid waate management unita at 
the facility. In other instancea. the 
permittee may demonstrate that a CMS 
18 not required (or only a limited CMS is 
requ1red) if the releue il confined to a 
Clau Ill aquifer meeting the criteria of 
§ 254.5Z5(d)(Z)(ii) or to ground water 
other than Clau Ill for which the actual 
and reasonably upected uaes do not 
merit further action. In addition. a CMS 
might not be requir~ if the CMS is 
triggered by a carcinogenic hazardous 
conatituent that slightly exceeda the 
action level but i1 within the 1 x 10- • to 
1 X lo-• risk range that il protective for 
the lite (1ee preamble 1ection VI.F.5.b 
for discuuion of risk range). Thia 
"rebuttal" or the need for a CMS would 
generally be made through the procesa 
for determination of no further act10n 
proposed in t Z64.514. · 

Conversely, the fact that no 
contaminanu are found to exceed action 
levels doe1 not preclude the Regional 
Admiruttntor from requiring a CMS. 
Section 264.5ZO(b) would allow the 
Regional Adminiatrator to require a 
CMS if concer.trationa below action 
level• may pose a threat to human 
health or the environment. due to site· 
srecific exposure conditions. (See 
discussion in section VI.E.2.h of todays 
preamble. below.) 

In some 1ituationa it may not be 
obv1ous from the available data whether 
concentration• in media truly exceed 
action levels. Thi1 tituation would arise 
when aome data on a hazardous 
constituent indicate that It it present at 
a concentration leu than the actton 
level. while other data indicate that it is 
present at a concentraticn greater than 
the action level. In 1uch situations. the 
Regional Administrator may require the 
permittee under t Z64.511(a)(7) to 
provide additional data or statistical 
analyse• to aid in the determination 
under I Z64.520 of whether action levels 
are exceed~. For example, a tolerance. 
prediction. or confidence interval 
p:ocedure may be required. in which the 
action level i1 compared to the upper 
limit eatablished from the distribution of 
the data for the concentration of the 
constituent. 

The Agency considered the 
alternative of establishing a mandatory 
requirement to perform a atatistical 
analytia a1 part of the determination 
under I 264.520 that action levels have 
been exceeded. However. the Agency 
telievet that it i1 unne~11ary to make 
thi1 requirement mandatory. 1ince in 
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many caeea contamination from 
SWMUa will greatly exceed action 
level..a. The Agency believea that the 
divernty of SWMUa and contamination 
scenarios calls for tome diacn!tion In the 
requirement to perfonn atati.atical 
analyeea. For example. in aome 
alluatio!UI. contamination from a SWMU 
may be known to be extensive in size 
and concentration. ln such aituaho!UI. 
ataUetical analytea are not needed to 
determine that an action level baa been 
ex~eded. In other aituations. a 
contaminant release at a SWMU may 
not be extensive enou~h (either in size 
or conCflltration) to clearly indicate 
contamination. In these casn. a 
atatiatical teat may be required to 
determine if a release hu actually 
occurred in exce11 of action levelt. The 
Agency requesta comment on itJ 
propoted approach of providi~ 
discretion to the Rqional Adminiatrator 
in requini13 atatistical analysn, and on 
the alternative ofmaki~ such analytu 
mandatory in determinins whether 
action level..a have been exceeded. 

The .Ajency examined but did not 
propose two alternatives to requiri~ the 
Cornctive Measure Study which did not 
lnvolva the uae of action levela. Under 
one approecb. the .Ajency would have 
required the permittee to conduct 1 

Corrective Measure Study concurrently 
with the remediallnve3tiRations 
conducted punuant to I 264.510. Under 
thit option. the Agency would have uted 
the aame trigger for requiri~ a CMS u 
is uaed to requin an RFl-the findins of 
an existing or likely releue pur3uant to 
an RFA. This alternative wat rejected 
~uae of iU po~ntial for requiring 
unnecessary .1tudiea. 

The aecand alternative considered by 
the Agency would have required the 
~tue to conduct a Corrective 
Meuure Study only after completion of 
the remediallnveatijation conducted 
purauant to propoaed I 2&4.510 and a 
determination of the need to protect 
human health and the environment. lf 
the Agency.had adopted thit approach. 
it would not have ~uired the pennittee 
to conduct a o.fS until all 
contamination and cont.am.intitt toun:et 
at the facility were fully characterized 
and the need for corrective meuurws at 
the facility wu utablitbed.. The Agency 
rejected the alternative because of the 
delay that would be auociated with 
conducting these phases of the 
mvest1gationa sequentially even in cases 
where early data indicate that 
remediation ia highly likely to be 
requirwd. 

The Agency alao examined alternative 
approaches for aettina action level..a. One 
altcmanve would have requ1red a 

Corrective Meuure Study whenever 
bac!l.gTound level• of contaminant• were 
exceeded. Experience in the subpart F 
program has demonstrated that the 
dete:mination of background level..a can 
be a lensthy, controvenial procesa. 
Furthermore. back8round levela will 
often be much lower than health-baaed 
levels. Thua. thia alternative waa 
rejected. sina it might delay the 
initiation of the CMS and ultilute 
cleanup. and might often require 
Corrective Measure Studies even where 
Ieveli were significantly below health 
and envtronmental·bued atandarda. 

A second alternative would have 
required a CMS whenever detection 
hmita were I!'XCeeded. Thia alternative 
wu alto rejected. tinea detection limita 
can be difficult to define and do not 
directly relate to the goal of co~e 
action: that iL protection of human 
health and the environment. 

The Agency al..ao conaidered but did 
not adopt an alternative for requir'in3 
the Corrective Meaaure Study that 
would involve the ute of a ra~e of 
action levels. Under thia approach, the 
Agency would aeled constituent
specific action level• within the 1 x to- • 
to 1 xtcr•n•k range bued on the 
exposure acenarioa propoaed under 
~I 264.5Z1 (a)(Z), (b), (c)(J), and (d). 
dependi~ on the likelihood that 
exposure would in fact occur. For 
example. if the Agency could be 
convtnced that therw it a minimal 
opportunity for human exposure through 
one medium or teveral media. an action 
level could be eatabliahed at the 1 x1o-• 
risk level. Thi• alternative wu 
conaidered becanae the Agency ia 
concerned about the pouibility that 
aome SWMU1 might be triggered into a 
CMS at the 1 X to-•level even though 
they do not poae a threat to human 
health and the environment due to a 
lack of current and low probability of 
future ex~ore. AlthoiJ3h it ia the 
Agency'a view that the proposed 
regulation• have enough flexibility to 
avoid requirin11 a Corrective Meuure 
Study where it ia not ne~uary, the 
Agency ia requesting comment on the 
use of a range of action levela. 

The Agency believea the approach 
propoted in today' a rule prov1dea it with 
the flexibility to require the permittee to 
invutigate cornctive meuurea 
sufficiently early (whether 
simultaneoualy with the Rf1 or 
sequentially) in the corrective action 
proceu. while minimizi~ the potential 
for unneceuary investigaUOIUI. 
Experience in the Superfund program 
suggest• that early conaideration of 
potential remediet allow• focuted 
mveatl.gsti<ms and prevents dela, 

without impotifl3 unneceaaary rnource 
burdena on eithe-r the permittH or the 
Agency. 

b. Criteria for Det8rmining Action 
Levell. In aner.l cueL EPA hat 
promulgated health-baaed atandarda 
appropriate for action level..a for IJ*:lfic 
media. Wbere the11 atandarda are 
avauable. EPA intenda to uae them aa 
action IevelL The moat obviou.a of theae 
are maximum contaminant lnela 
(MCLa), which establiah driilk1q water 
standard• under the S.fe Drin.ki.ns 
Water Act (SDWA). EPA will uae theae 
atandarda to 11t action levela for IJ"'Wld 
water. and. ln tom. caaes. for aurface 
water. 

In the ovuwhel.r:nini majority of 
caaeL however. promW,ated ata.nd.ard. 
will not be available. Neverthel..., 
health-baaed level..a that have undergone 
exte!Uiive ldentific review, but wttich 
have not been formally promu.18ated. are 
available for many chemica.la. The 
Agency i.l propo.inc todaJ iD 
I 2&4.~21(a)(Z) {iHivJ cnteria which 
enable the Regional Adminiatrator to 
11M auch non-promW,ated health-bated 
level..a to derive action IevelL 

Conoentrationa derived from DOD

promulgated health-baaed level..a that 
meet the followiq four criteria included 
in today'• propoul could be UMd for 
action levela. Fint. the concentration 
muat be derived in a manner conaiatant 
w1th principlH and proc.edlln!a aet forth 
in Agency guideline• for lltellinl the 
health ri•u of eovironmentaJ pollutant•. 
which were pubtiahed iD the F.denl 
Reogiater on September 24., 1988 {51 FR 
33992. J.4006, 34014. 34028). Second. 
toxicolov atudiu uaed to derive action 
levela mu.t be adentilically valid. 
conducted in accordance with the Good 
Laboratory Practice Stand.arda (40 CFR 
part 79Z). or equivalenL The Good 
Labor. tory Practice Standarda preaaibe 
good laboratory practicn for conducti~ 
ttudiea related to health effecta.. 
enVU'Onmental effecta. and chemical fate 
tearing. and are intended to allure 
quality data cf integrity. The guidelines 
are for e!UIW"inj acientifically valid 
studies. and also may be u.seful u 
gu1dance. In addition. the Agency 
guidelines for lltell~ the health riaks 
of environmental poUutanta {cited 
above) cite aeveral publication• which 
outline procedures for evaluati~ atudiea 
for adentlfic adequacy and ttatistical 
soundnesa. Third. concentration• used 
aa action level..a muat (for carcinoge!UI) 
be anociated with a 1 x to-• 
upperbound exceaa cancer risk for Clan 
A and B carcinogena.. and a 1 x to- • 
upperbound II'XCeaa can~r riak for Clan 
C carcinopns. Pm.ally, for ayttemic 
toxicant. (refen"inl to toxic chemicals 
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that cause effecta other than cancer or 
mutational. the action level muat be a 
concentration to which the human 
population (includinl aen11tive 
subgroups) could be expoud on a daily 
baaia that ia likely to be W'lthout 
appreciable riak of adverse effects 
during a lifetime. Theae criteria are 
stm!lar to thoae upon which promul~ated 
health-based atandar<h and cntena are 
based. Action levels denved accordmg 
to these cnteria represent valid. 
reasonable estimate• of levels in media 
at or below which corrective action is 
unlikely to be neceuary. 

Aa mentioned previously. guidance 
levels are available for many chemicals. 
Appendix A of this preamble lists 
concentration• for aelected hazardoua 
constituenta in water. aoil. and air which 
the Agency believea meet these four 
criteria. EPA eatabliahed these 
concentration• by en a11eaament 
proceaa which evaluated the quality and 
weight-of-evidence of supporting 
toxicologicaL epidemiological. and 
c.llitical atudiea. and which relied on the 
expoaure asaur.1ptions in appendix D of 
thr.preamble. 

nte Agency's approach to aueuing 
the rislu anociated with syatemic 
toxicity ia different from that for the 
mD uaociated with carcinogenicity. 
This is because different mechanism• of 
action are thought to be mvoived tn the 
~wo cases. In the caae of carcmogens. 
!he Agency auumea that a amall 
number of molecular eventa can evoke 
changes in a single cell that can lead to 
uncontrolled cellular proliferation. This 
mechanism for carcinogenesis i1 
referred to 11 "nonthreshold." since 
there ia euentially no level of exposure 
for such a chemical that does not pose a 
small. but finite, poaeibility of generating 
a carcmogenic reaponae. In the caae of 
syatemic toxicity, organic homeoatatic. 
compensating. and adaptive 
mechaniama exist that must be 
overcome before the toxic end point is 
manifeated. For example, there could be 
a large number of cella performing the 
same or 1imilar function whose 
population muat be aigniflcantly 
depleted before the effect ia aeen. 

The ~ahold concept La important in 
the regulatory contexL The individual 
threshold hypotheais hold. that a range 
of exposure• from :uro to aome finite 
v'llue can be tolerated by the organism 
with eaaentially no chance of expression 
of the toxic effect Further. it ia often 
prudent to focua on the moat aenaitive 
membert of the population: therefore. 
regulatory efforta are generally made to 
lceep expoeurea below the popula lion 
threshold. which Ia defined aa the 
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lowest or the thresholds of the 
ind1viduala wttr.in a population. 

Thus. for the chem1cals on appendix A 
which cauae aystem1c toxic effects. the 
Agency haa estimated reference doses 
(Rills). The Rill is an estimate of the 
dady exposure an mdividual (including 
!!)nsltive indiv1duala) can expenence 
wtthout appreciable mk of health 
effects dunng a lifetime. and is 
consistent with the threshold concept 
descnbed above. 

For the chemicals on appendix A 
\'. hich are believed to cause cancer. the 
Agency has estimated carcinogentc 
slope factort (CSFs). Since the Agency 
asaumea that no such threshold ex1ats 
for carcinogens. the isaue to be resolved 
in health aueument.s of carcmogens ia 
the probability of the occurrence of an 
effect. The CSF. or unit cancer riak. il an 
estimate of the excess Lifetime nsk due 
to a continuous constant Lifetime 
exposure from one unit of carcinogenic 
concentration (e.g .. mg/kg/day by 
ingestion. ug/m 3 by inhalation). 
Chemicals which cause cancer and 
mutation• also commonly evoke other 
toxic effects. Thus. an RID and CSF may 
both be available for a single chemicaL 
In these casea. the level which is lower 
(more protective) should be used aa an 
action level. Generally, the protective 
level for cancer w1ll be lower. 

For carcinoger.s. EP.'\ believes that 
a chon levels corresponding to a t x 10· • 
nsk level (or t x to-• for Clan C 
car-cmogens) generally an! appropriate. 
This 1s at the higher protective end of 
the to· • to 10· • risk range. (See 
discuuton in section Vl.F.S of today' a 
preamble.) Using 1 value from the high 
end of thia range ensures that the 
hazardous constituents screened out at 
this point are those for which corrective 
measures are unlikely to be nece!sary. 

In adoptina the t x 10- • to 1 x 10· • nsk 
range for this proposed rule. the Agency 
recognized that 1 x to-• risk levels of 
conttituentl may not be protective at all 
situ. due to multiple conttituenta. 
multiple exposure pathways. or other 
site-specific factors. 

Thus. the eltemative of eatablishing 
actions levela at the lower protecuve 
end of the risk range (e.g .• 1 X 10- ') was 
rejected since it would be too 
insensitive a trigger-i.e .. it would fail to 
require a Corrective Measure Study at 
aome site1 which may pose a threat to 
h:.unan health and the environment. The 
Agency believes that the aelected risk 
level• are reasonable points to establish 
acnon levels for carcinogens. 

Section 264.521(a)(2)(iii) provides 
aome flexibility to the Regional 
Adrr:inistrator to consider the ove~aU 
\'.eight of evidence of carcinogenicity in 

setting action level! for carctnogens. 
EPA hu explained ita classification 
scheme for carcmogens based on the 
wetght of evidence for carc1nogenictty 1n 
tts cancer gu1delines (51 FR 33992). The 
conslltuent concentrations proVIded as 
example action levels in appendix A 
reflect this approach. In this table. 
k.:-town or probable human carcinogens 
(k.:-town as Class A and Clan B 
carcmogens. respectively. under the 
Agency guidelines) are listed at a 
1 x to-• nsk level. whereu · 
concentrations listed for conatituen:s for 
which the weight of evidence of 
carcinogenicity is weaker [k.'"lown u 
Clan C. or pouible human carcmogens 
under the Agency'a guidelinea). 
correspond to a 1 x to-• risk level. Some 
experta have argued that it i1 
inappropriate to weight Clan C 
carcinogens in thi1 way. and that all 
substances claee1fied aa carcinogens 
should be weighted equally, whereas 
othert argue that Class C carcinogens 
should be weighted more heavily (1.e .. 
more stringently) becauae of the greater 
uncertainty anociated with the hmtted 
evidence of their carcinogenicity. The 
Agency aolicill commenta on how 11 
should handle Clan C carcinogens 1n 
settmg action levels. 

Many of the R!Ds and CSFs used to 
derive the concentration• listed m 
ajJpt'ndix A are available throug~ t::e 
htegrated Risk Information System 
(lRlS). a computer·bouaed. electror.:.:d , 
communicated catalogue of Agency r:s~ 
assesament and risk management 
information for chemical substance' 
lRlS is designed especially for Feder a I. 
State. and local environmental heai::-t 
agencies as a source of the latest 
mformation about Agency health 
asseumenta and regulatory deCJSior.• 
for specific chemicals. rro estabhsh ~n 
IRIS account. call Dialcom at (Z02! ~ 
0550.) The rialc uaeeament informatton 
(i.e .. Rills and CSFa) contained in IRJS. 
except u specifically noted. has ~en 
reviewed and agreed upon by intra· 
agency review groupa, and represent• ., 
Agency conaeneua. AI EPA worlu.n~ 
groupe continue to review and venfy 
mk ueesament valuea. additional 
chemicala and data components wtil "• 
added to lRIS. DttS hardcopy Wll! be 
available through the National 
Technical Information Service (NllS' . , 
addition. EPA will routinely update 
appendix A as new data on hazarc!c"' 
constituents are developed. 

c. Action Level• for Ground Wauor 
Propoaed I 264.52l(a) eetabliahu ac::on 
levels for ground water in aquifen. By 
specifying the tenn "aquifer" in th.Ja 
context the Agency intend. to define 
broadly the type of ground-water 
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contamination aituation1 that may 
~uire Corrective Meuure Studie1. 
while triggering 1uch atudie1 only in 
situation• where actual ground-water 
cleanup ia a reasonable remedial 
approach. 

The Agency considered using the term 
"uppermost aqu1fer." but decided that 
th1~ would lim1t ita flexibility in 
addressmg contamination in lower 
aquifers that are not hydraulically 
connected with the uppermost aquifer. 
Such a Situation could arise if waste 
were leaked from the casing of an 
underground injection well. Thus. the 
wording of l 264.521(a) will explicitly 
allow the ~ency to addreaa any such 
unusual instancea where aolid waste 
manasement unit1 have contaminated 
ground water that 11 not in an 
"uppermost" aquifer 81 defined in 
'264.510. 

The Agency also considered not using 
the term "aquifer" in t 264.521(a). This 
would have required Corrective 
Measure Studiea for ground water to be 
performed even when the ground water 
is of negligible uae u a resource. such 
a a a small pocket of aoil which becomes 
aaturate4 only epilodically. Although 
contaml.aation in any saturated :z:one 
that could act u a pathway transporting 
contam..ii1anta to aquifers could be a 
concern. the Agency would intend to 
address those 1ituations ln the context 
of setting action levels for soils (see 
I 264.521(d)). including "deep soils" that 
could act a• a ground-water 
contamtnant pathway. 

EPA has. under a number of atatutes. 
promulgated 1tandards and critena 
relevant to protection of environmental 
media. Among the moat important of 
these are maximum contaminant levels 
[MCLa) promulgated under the Safe 
Drinking Water Act (42 U.S.C. tection 
300(!) et seq.). wh.ich have been 
incorporated into thia rule as action 
levels for ground water under 
l :ze.4.521(a)(1). Meta promulgated under 
the Safe Drinking Water Act are 
maximum conO!ntration• of 
contaminant• allowed in water used for 
dnnking (see appendix B). The UN of 
MCLa for action levela la con.siatent with 
current RCRA ground-water protection 
standard• (40 CFR part 2M. 1ubpvt F), 
which .et the interim primary drinking 
water standard• {Meta) for 14 
constituent• (which exiated at the time 
subpart F regulations were promulgated) 
as ground-water protection standard• in 
the absence of another Agency decision. 
Currently there are 34 MCLa 
promulgated. of which lix are 
microbiological contaminanta. thne are 
rad1onuclides. and ZS are organic and 
inorganic contaminants: the MCLa for 

the chemical contaminanta are listed in 
appendix B. 

Where MCLa are available for a 
particular constituent but the ground 
water at a site is not currently used for a 
dnnking water supply. and ia unsuitable 
for use as a drinking water supply in the 
future. MCu will still ordinarily be used 
as action levela (i.e .. to require a CMS): 
however. cleanup to the MCL might not 
be required (see section Vl.F.5 for 
discussion of media cleanup standards]. 
The Agency is persuaded that. in casea 
where ground water is contaminated at 
levels above action levels, further study 
ia necessary (e.g., to make sure that 
sources of releases are controlled). 

Where MCLa have not been 
promulgated for hazardoua constituents. 
EPA would develop levels according to 
the criteria specified in proposed 
§ Z&4.5Z1(a)(2)(iHiv) and deacnbed in 
detail above in thia preamble (aee 
section Vl.E.Z.b). ln thia analysis. the 
Agency would use the atandard 
exposure usumption.a of two liten a 
day for a 70 kilogram adult over a 70 
year lifetime (see appendix 0), 
assumptions that are used extensively 
throughout EPA and other agencies. 
Appendix A lista levela that were 
developed for water by the Agency 
according to these principlea and which 
the Agency believea would be 
appropriate for ground-water action 
levels. ln addition. proposed (but not yet 
promulgated) MCU would also typically 
meet the criteria proposed in 
l 2&4.521(a)(2)(iHiv) and could serve as 
ground-water action levels. 

Where data are insufficient to develop 
action levela according to these criteria, 
the ~ency would establish levela 
according to the procedurea in proposed 
I 2S4.SZ1(e). wh.ich are described In 
more detail in section Vl.E.2.g of this 
preamble. The Agency aolicits comment 
on the proposed approach and 
alternative approaches to establishing 
action level• for ground water. 

d. Action Levels for All-. Proposed 
t 2S4.5Z1(b) identifies criteria for 
establiah.ing action levels for air. 
assuming expoaure through inhalation of 
air contaminated with the haz.art!ous 
constituent. Appendix A lists possible 
action levela that meet these criteria. 
The Agency used the following 
procedure• to develop concentrations in 
air listed in appendix A; 

Nota: Appendix A actJon levela ~ 
currently taken exclldively from the IRlS 
data bue. and developed ldinc only 
proced~• 1 and 4; thia appendix wiU be 
modified to include other health-bated 
numben not currently on IRlS. derived from 
procedu.ret %and 3. Th.ia ia conaiatent with 
current Superfund p!'cti~• and policy. 

1. Where an Agency-verified health
based intake level for inhalation (e.g .• 
Rill) waa ava1lable, that level wu uaed 
to calculate the concentration in air. 

2. Where an Agency-verified level (aa 
in (1). above) was not available. a level 
based on a valid inhalation atudy waa 
used. even if it had not yet gone through 
the formal mtra-~ency verification 
process. 

3. li a level based on an inhalation 
study (as 1n (1) or (21 aoove) was not 
available. a he!ilth-based intake level 
(e.g .. RfO) based on an oral study was 
used. with a convenion factor of one for 
route-to-route extrapolation to calculate 
the concentration in air~xcept where 
such an extrapolation factor was 
detennmed to be inappropriate. For 
example. it is not appropriate where a 
constituent that ia a systemic toxicant 
through the oral route or exposure 
causes local adverse effects on the lun-g 
through the inhalation route. A 
constituent m.ight also be determined to 
be an inappropriate candidate for route
to-route extrapolation due to significant 
difference• in metaoolism or abaorption. 
Where the extrapolation from oral route 
to inhalation route of exposure is 
determined to be inappropriate. and a 
level based on an inhalation study (as in 
(1) or (2) above) i1 not available, 
appendix A does not list a concentration 
in air {see aection Vl.E.2.g for a 
discussion of how to set action levels 
where health- and environment-based 
levels are not available). Wh.ile the 
concentrations in air listed in appendix 
A (and C) are being evaluated further by 
the Agency with regard to the 
appropriateneu of thit route-to-route 
extrapolation. they will be used only as 
an interim measure. The Agency wlll 
adopt RIDs based on actual mhalahon 
toxicity data 11 soon 11 the data 
become available. 

4. The 1tanda..rd expoture assumption 
for air typically used in Agency risk 
auessments (i.e_ 20m 1/day for a 70 
kilogram adult for a 70 year lifetime) 
wu used (aee appendix 0). 

Under propoted I 264.!121(a)(2). action 
levels would b. meaaund or estimated 
at the facility boundary. or another 
location closer to the unit lf necessary to 
protect human health and the 
environment. 

The Agency has chosen the faciiity 
boundary 11 the location where air 
action levelt are proposed to be 
typically measured. for aeveral reasons. 
Meaauring at the facility boundary will 
have the effect of requiring Corrective 
Measure Studiet to b. conducted 
whenever potentially bealth-tbnatening 
levels of airborne con.stituenta that 
originate from waste management W1its 
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<lMI being releued to areu outaide the 
f<lcility property. The ~cy ~s 
tha 1 in 10 me c:a 1ft thia could requin 
owner/operatora to atudy potential 
remedial aorutiOill when actual 
remediation of air ntleaaes will not be 
required-under today'a propoa<1L the 
requll"'!ment actually to remed.iate 111 
releases ia tied to actual expoaun!: i.e .• 
e)(ceedence of health-baaed levels at the 
moat exPQaed individual (&ea the 
di3culllion of air cleanup atandarda in 
section VLF.7.a of today' a preamble). 
However. under lhia acenario. il 
upoaure condition.a were to 
tubaequently change and trigger the 
need for corrective action for air 
emiuiona. the owner/operator would be 
able to mont expedHioualy implement 
the ntmedy that had ~ady been 
developed in the Corrective Meaaure 
Study. The A3enq believea that 
measunns action levela at the facility 
boundary, wb.ile environmentally 
coo.Mrvative, will DDt f'ell"'&ent an 
undue burden on owner/operatora. 

Under today'a proposaL the Regional 
Adminiatrator c:onld. when neeaaary. 
require action level.a to be mearured at 
or~~ or more location• within the facility. 
~example would be ii individua!t 
wtre actually residing on the facility 
pfiperty, u might be the cue at a 
Fllieral facility (eo.g .• a military bue). 
On-lite worker ~ure would o.ot 
gcnera..lly be a determin~ factor in 
e3tabliahing locationa for action levels. 
since such e~ure ia regulated by the 
Occupational Safety and Health 
Administration (Me further d.iscuat11on 
in aecuon Vl.F.7.a(2) of today' a 
preamble). 

The Agency conlridered.. but did not 
prop<ne. other locatioru for utabliahq 
actioo levela for air releaaea. These 
alternative locationa would have 
involved determining action levels at (1) 
t.~e unit boundary. or (2) the most 
e)(poeed individuaL The alternative of 
determinin3 action lnela at the anit 
boundary wu re~ted u unne-ceuarily 
stringent. aince it would likely have the 
effect of very often triggering t.'le nMd 
for a Corrective Meuure Study, wheN 
no actual or potential threat to human 
health and the enTtronment ex11ted. The 
option of meal1lrine action levela at t.la 
:nos! exposed individual waa not choaen 
because In aome ca-. a CMS would not 
be ~ered baaed oa c:un'l!nt locationa 
of receptora. ~though future 
n:sidential development cloae to the 
facility were planned and could rnult in 
exposure above action levela. The 
Agency apecificaUy requests comment 
on the moet appropriate location for 
meu\llini action t.vel.a for the air 
medium. 

e. Action lAve/$ for Surface Water. 
Proposed I Z64.5Zl(c) identifica action 
levela for aurface water. 
Notwith.tandina then action levels. 
some releasu from solid waste 
management unit• to surfntf! Wliter may 
be aubject to the National Pollutant 
Oiacharge Elimination Sy1tem (NPDES} 
purauent to aection 402 of the Oean 
Water Act (CWA~ The CWA proh1bits 
the unteg'Jlated diacharge of any 
pollutant to watera of the Uni:ed State11 
from any point IOW'CII. Releuu to 
aurface w&ten that are nonpoint aoun:es 
may be aubject to the Nonpoint Source 
Ma!183ement Program establl1hed under 
section.a 208 a..r.d Jtg of the CW A. If the 
~ency di.acovera releuea from aolid 
wuta management wtita which are 
point aourc.ea. but lack an NPDES 
permit. CWA authoritiea will generally 
be uaed to addreaa the release. It ahould 
be undentood that the term aurface 
water in this context includa wetlands. 
as preacribed under aection 404 of tha 
CWA. Section 404 permits are required 
for dredge a.rui/ or fill into wetlanda. 

Proposed I 264...5Z1(c) apecifiu that 
State water quality atandarda 
eatabliahed pursuant to aection 303 of 
the CWA that are expreaaed u 
numerical value• will be uaed aa actio11 
level.a. where they have been 
established for the surface water body 
in queation. However. EPA anticipatea 
that such numerical atandlll'W may, In 
some cuet, not have ~n established 
at the time when remedial investigatioc.a 
are bein3 conducted at RCRA facilitiea. 
In then casea. action levels may be 
establiab.ed aa numeric intefllretationa 
of State nanative water quality 
atanda.rda. 

Water quality standards both 
esta.bliab water quality goala. and aerve 
u a baai.l for eatablishing tnatment 
controls. baaed on the uae or usea wh.ich 
the State de1ignatea for the retf!iving 
watu (~r.g~ re<:reation or public water 
supply). The 1tand.arda conaist of a 
de~ignated uae or uaea. and the water 
quality criteria which will protect 11uch 
uses. Criteria are expreased 11 either 
numeric constituent con centra lion Ieveli 
or narrative atatementa that represent a 
q •Jality of water that aupports a 
particular uae. 

l.n applyiJ18 narrative atandards to 
apE:clfic water bodies. some States have 
prescribed methods for calculating 
nwneric values for the water body. Such 
rnethoda vary from State to State in their 
complexity, the time required to 
estaWi1h the numeric values, and the 
procedure• Involved. Although deriving 
theM numeric: tnterpretationl from 
nanative atandarda will often be 
atraightforward. the A,ency expe<:UI 

that in some s1tualicru the denvaucn of 
such values ~uld be relauvely complex 
an:i time·intenaive. In such c.a~s. the 
Regional Administrator could detenrjne 
that the use of numeric interpretations 
of narrative water quality ataodards 
wu not a;>ptopriate for the ~urpoae of 
establishing action levels. EPA 
emphasizea that the uae of auch 
narrative atandarda mull not delay the 
corrective action proceu. 

Where numeric water quality 
atandarda have not been etltabll .. shcd by 
the State, and where numeric 
interpretation~ of narrative standards 
are either unavailable or inappropriate 
(for reasons det!Cribed above). proposed 
I 2.M.521(c)(3) provides that maximum 
contaminant levela (Ma.a} promulgated 
under the Safe Drinkin& Water Act will 
be uaed aa action lnela, if the aurface 
water baa been designated as a drinking 
water aource by the State (see 
diacuuion in preYioua section on the uae 
of MO.. aa action levela in ground 
water). 

l.o aituationa whent a nnmerical water 
quality • taDdard. a numeric 
interpretation of na.rra tive etandard.l. or 
an MCL ia not available for 1 particular 
huardoua con.atituent in surface water 
deaignated by the State for drinking. 
proposed I 2&4...524(c)(4) apecifiea that 
the criteria under I 264.521(a)(2) (i}-{iv) 
be uaed for eatabliahi.ng action levels Ll1 

surface water. aaauming exposure 
through conaumption of the water 
contaminated with the baz.azdoua 
constituent The at.andard exposure 
aaawnptions of two liten/day for a 70 
kg adult over e 70 year lifetime in 
appendix 0 ehould be used. unlen 
people a180 conNme aquatic organisms 
from the aurface water. l.o these c.as~a. 
the Agency auggesta that Fl!deral Water 
Quality Criteria be uaed 811 action levels. 
amce they a.ati.afy the criteria for action 
levela eatablished under I 264.521(a)(2) 
(i)-(iv). Federal Water Quality Critena 
are concentration.a of contaminants 
determioed to be protective of human 
health and/or aquatic organisma. 
Criteria for protection of human health 
are baaed oa exposure through drinJuns 
water, aa well aa expo11ure through 
drinking Wlter and ingeating aquatic 
organiarn.a. Criteria {or protection of 
freshwater/estuarine ud marine 
organiema are alao available. EPA has 
promulgated water quality criteria (or 
128 pollutanta under the Qean Water 
Act. 

l.o 11ituation1 where a numerical water 
quality atandard ia not available lor a 
particular hazardoua constituent in 
aurface water deaignated by the State 
for uses other than drinking. pro poled 
I 264.52.4{c)(S) pt"'vides the Regional 
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Adminatrator with the fle,Ubility to 
condider the State-designated u.e of the 
surface water in eatabl.ishinl• 
concentration u the acticn level. For 
example. in acme aurfae11 waters 
d~signated for injuatrtal u.aes. the 
Agency believes that an MO. m:~y be 
too sensitive a trigger for a CMS.ln 
other 11tuations. MCu may be too 
tnsen•1~ve a trigger for a CMS (for 
e.'l:ample. ia troulatreama). Federal 
Water Quality Criteria may pro\ide 
useful gwdance in setting action level.a 
uml!!r I 2M.~24(c)(5). 

U Federal Water Quality Criteria are 
used u action leve!J. the purposes for 
which such criteria were developed 
should be con.aidered in determining 
which criteria are appropriate to UJe. 
For example. for a surface water body 
used for fishing and cirinling. the criteria 
for protection of human health based on 
drinking water and ea~ aquatic 
organism~ would be moat appropriate. 
For Class A and Clau 8 carcinog~na. 
the criteria com!SJXlnding to a to-• riak 
level should be uaed. whereu for Claaa 
G carcinogens. the Agency 1uggest1 that 
the criteria com!aponding to to-• risk 
level be tsed. (See discuuion of 
Agency-..tabliahed claut!l of 
cardnog;na and relative risk levels 
conaidersd appropriate in 1ection 
Vl.E.Z.c of this preamble.) 

U contaminants attributable to 
releases from a SWMU exceed an a:t!on 
level anywhere in 1urface wat~. a 
Cor-Tective Measure Study may be 
~uired. Proposed I Z64.521(c) does not 
specify where in 1urface waters 
concentutions should be measured 
against action levela. ln detennining 
appropriate sampling locationa. the 
Agency will generally attempt to specify 
locations in the 1urfae11 water where the 
hisheat concentration• of hazardoua 
couatituenta released from SWMUs are 
e:.;pected to occur--i.e .• at or near the 
point or JXlinU where re!eaan enter the 
8u:face water. However. in aome cates. 
estal::lish!ng the precise point1s) where 
re:~ases enter the aurlace water may be 
difflcult and time-con•wninl- aucb as in 
the case of a ground-water plume in a 
nmJ:lex hydrogeologic Bettina C:at 

•1ows into a lake. In these c:aHto. the 
Ager:cy would not wi1b to delay the 
initiation of a Corrective Meuure Study 
while the point of releaM 1.1 located. if 
con:entntiona greater thaJl actioa ln·els 
could already be detected In the aurface 
water. 

E.PA 1pecificaily request. comment on 
today·• proposal for eatabliahing action 
levels for aurface water. 

Proposed I 264.520(b). ""hk:h allowa 
the Regional Adminiatrator to reqwre a 
CMS when oeceuary to prote-ct human 
health and the eavironmenl even when 

no action levels have been exceeded. 
may be particularly important fer 
s:.uftlce water. For example. the 
Regional Administrator may dct:.-r.mne 
that a threat from consumption of 
l!quatic orgamsma e,Uata at levela at or 
t'!low the MCL. amca the MCL doea n:Jt 
i.acorpon~te e;(posure through insest!on 
of contaminated organiama. 

A Corrective Measure Study may also 
be required ander I 264.520(b) if the 
Regional Administrator determines that 
there ia a threat to human health or the 
er.v1ron.'llent from contaminated 
sedtmer.ta even though action levela for 
rurface water have not been exceeded. 
The Agency belie..-ea it i1 important to 
clarify ita authority to addreu 
sediment. contaminated by relea.ses 
from solid wute management unita 
under aectionJ 3004 (u) and (v) of 
HSWA. althoush today'• proposal does 
not eatabliah action levels specifically 
for aed.imen'-- The Agency ia currently 
developin3 aediment criteria which. 
when promulgated. may be used aa 
guidance in evaluatins contaminated 
s~dimentt. However. no hea.lth-baa~d or 
environ:nentallevela are curnntly 
ava1lable which are appropriate as 
sed.tment action levela. Thua. until 1uch 
cnte:ia are developed. the need for 
Corrective Meuure Studies based on 
s~diment contamination wiU be 
determined on a caae-hy,aae basis. The 
Agency request1 comment on this 
approach to addressi~ aedimenta. 

Finally. the Regional Administrator 
may require a Com!ctive Meuure Study 
for surface water u.nder I 264.520(b) 
when a threat to aquatic health e,Uats at 
level• at or below action levela. Federal 
Water Quality Criteria for protection of 
aquatic health should be uaed aa 
guidance in making this detennination. 

f. Act.Jon lAve is for Soil. Propolt!d 
I 2d4.521(d} utabliahea criteria for 
establiahins action levels for aoil. 
aSiwn.in& expoaure through coneu.mption 
o! the 1oil contaminated with the 
haurdoua constituent Action level• 
wou:d be aet on the basil of the 
upcsure aaaumptioru in appenrlix D. 
which auwne a reaidential use pattern. 
with long-term direct contact and soil 
ingeatioo by children. Action levels for 
soil wouiJ typically be measured on the 
1ur!ace (generally the upper two feet of 
earth). 

The uception to this approach. is 
where EPA has already eat11bliahed 
standard• for the cleanup of 1pilled 
polychlorinated biphenyls {PCBI). which 
are regulated under the Toxic 
Substance• Control Act (l'SCA). The 
Agency baa determined that the use of 
these promulgated ttandarda. a1 action 
level• and cleanup atandarda for aoil. 1.1 
relevant to RCRA cornctive action. Thia 

policy i.e also conaittent wtt.b Superfund 
pohcy. The PCB Spill Policy under TSCA 
I~ ctiacuued more fully in section vn B 
cf this preamble. · 

Although action levels for soils are 
established uaiz13 direct contact 
<:sswr:ptions most appropnate for 
surficial solli. it ia intended that these 
action levels will often also be used as a 
pre5umption that 1 GMS may be 
necesaary for contaminated deep soib 
wh1ch may poae a th.l-eat to ground 
water in aqwfera. The Agency does not 
beheve that generic acnon levels baaed 
on the potetotial for hu.ardoua 
conatituenu in 10il to contaminate 
ground_ water can be developed at thi3 
t1me. amce the type of soiL diatance to 
ground water. and other site-1pecific 
factors. aa well 11 the propertiea of the 
hazardous co:1atituent. influence this 
potential A permittee may attempt to 
rebut thi1 presumption by demor..atrating 
that there il no threat to human health 
and the environment from auch deep soli 
contamination. either throusb direct 
contact or migration to aqwfers or 
sarfaca water. Alternatively, 
I ZM.520(b) may be used to require a 
CMS in 1ituationa where deep aoil.s are 
contaminated below action levels. but 
pose a threat to ground water in 
iiquifers. 

Although e1timates of 1oil intake are 
r.ot !!I frequently used by the Agency as 
are estimates of air or water intake. 
appendix D provides recommended 
.,,.posure assumption• for non
carcinogenic and carcinogenic sot! 
contaminants given an unrestricted use 
scenario. A aoil ingestion rate of 0.1 g/ 
day 11 recommended for carcinogens. 
and a rate of 0.2 g/day. based on 11:1 

average child' a body weight of 16 kg. is 
~c~mmended for non-carcinog'!ns. 

Jr. the Cll!le cf non-carcinosenic 
contamir.anta. the oral RID would be 
useri to calculate L'l action leveL or 
threshold concentration below which 
edverse effecu would not occur. 
assuming 0.2 gram per day of s"il i.e 
consumed. Sixteen kilograms represen t3 

an average body weight for children 
n~::d o::e to 1ix. The At:ency believes 
thesl! e:ot;:>oau.~ assumption~ are 
reflective of 1 conaervative average 
scenario in which children ages 1-6 
years (i.e .• the time period during which 
c.!lildren exhibit the greateat tendency 
fer hand-to-mouth activity) are auumed 
to ingest an above-average amount of 
!nil on a daily ba~is. The expo1ure 
levela etlimAted in this manner are 
calculated to keep exposures well below 
the population "threshold" for toxjc 
effecu (tee earlier preamble diaCUlls~on 1 
Since the toxic effect of concern ia 
usumed to occur once the threshold 
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levelta exceeded. the amount of 1011 

ingested on a daily baeie ~mea of 
rna,or importance in determining non
carc:nogenic effecu. Therefore. to 
account properly for the risk from 
eleva ted exposure to non-carcinogenic 
sod contaminant• durin8 early 
childhood years. it ia important that the 
e'(posure not be estimated over a 
l:fettme: to do so would "smear" out the 
peak exposure occumng durmg the 
aoove-mentioned time penod of five 
years and result in the failure to detect 
an unacceptable exposure level (/.~ .. a 
level which exceedJ the RID). 

In the case of cart:mogens. the action 
level would be derived by assummg 
consumption of O.t a/day averaged out 
over a lifetime. bued on an adult body 
weight of 70 kilogram.t. Because the 
expression of carcinogenic effects it 
pnnctpally a function of cumulative 
dose (I.e .. the time course of exposure is 
u'ually eecondary). the Agency believes. 
in generaL that elevated exposures 
dunng early childhood are relatively 
u:1:mportant in determining lifetime 
cancer risk. Therefore. total lifetime 
( cum•lative) aoil ingestion can be 
a~eriiJ!ed to derive a per day value. 
Theae exposure assumptions do. 
howtver. reflect 1 reasonable worst
case acenari~.t g/day is an upper
range estimate of eoil ingestiOn for older 
children and adulta. 

T:.e above recommendattons are 
CBed on the conservative assumpttons 
that 11)() percent of the ingested non
carc:nogenic and carcinogentc soil 
contammanu are absorbed across the 
gastroLntestinal tract and that mgestton 
occurs 365 days/year. regardless of 
c!;matic condltio111 or age. The Agency 
'olicits comment on the above 
a ssumptlons for soil exposure for 
establishing ac:ion levels. 

The Agency considered the use of 
other generic exposure assump!lons for 
establishing action levels for soil based 
on d1rect contact (e.g .. exposure through 
d~~al contact. exposure through 
tr.gestion under a n:m-restdent1al 
'cenario). but rejected these alternatives 
f0r several reasons. finl establishing 
a:::1on levels based on generic 
ass:.~mptions for dermal exposure or 
e -.posure via ingestion of toil under a 
n:m-residential scenario would be a far 
less sensitive trigger. and could in effect 
cause a "false negative" in attuations 
where the Agency believes corrective 
act1,.,n would be necessary. Second. the 
data base for developmg action levels 
bJsed on dermal exposure or exposure 
vta mgestion of aoil under a non
residential expoaure ecenano is limited. 

ln addition to considenng generic 
eJO;posure auwnptiona. the Agency 
constde~d the uae of 1ite-spec1fic. direct 

contact eJO;poaure facton for der1ving 
soil action levels. However. the Agency 
believe• that auesaing tite-speciflc 
exposure in setting action levels would 
be a resource-intensive process. and 
would run counter to the objective of 
ustng action level• •• a simple tcreening 
mechanism. The Agency recognizes that 
the proposed appi'08ch ia conservative. 
Nevertheleu. the Agency believes that 
these Ieveli are appropriate u action 
levels (II opposed to cleanup targetsf
that ia. they can reasonably 1erve u 
rebuttable presumption• that further 
study. including analysis of possible 
remedies. it necessary. 

Soil cleanup levels are discussed in 
more detail in aection Vl.F ..5 of thie 
preamble. However. it ahould be 
recognized that facilitiee with aoil 
contamination above an action level
particularly where the levela would pose 
no threat under cuznnt conditio11.1 of 
exposure--would have a wide ra~ of 
remedial option• open to them. including 
"condJtional" remedies (for which the 
permit would apecify appropriate 
exposu~ controls). or the covering of 
the contaminated aoil with a aoil cap. ln 
thu case. a Corrective Measure Study 
might s1mply be a proposal to clean up 
to protective levels. assunung industrial 
land use. and to ensure restricted acceu 
for the ltfe of the permit. This raises the 
1ssue of '·conditional" remedies. which 
1s discussed tn more detail in section 
VI.F.S of this preamble. 

g. Act1on Levels Where Health- and 
Env1ronmentai·Ba:ied Levels Are N.:Jt 
A ~·a liable. If. for any medium. Agency
promulgated etandards or cnteria. or 
other health-baaed levels meeting the 
proposed criteria are not available or 
cannot be developed for use u action 
levels. t 2&4.5Z1(e) allows the Regional 
Admtnistrator to set an action level for 
any constituent on the basis of available 
data and ~asonable worst-case 
auumptione. ln moat cases. partial data 
or data on sLructural analogs will allow 
the Regional Administrator to esttmate 
whether the detected level of a 
contaminant it ltkely to cause a 
problem. In other cases. other 
contaminant! will be present at high 
levels (triggermg a CMS in any case). 
and it will be clear that the constituent 
is not a d.rivmg factor in determimng the 
rtsk at the site. even under worst-case 
assumptions concerning its toxicity. In 
such cases it may not be necessary to 
spectfy an actton level for the 
constituent Finally. under proposed 
§ 254.5Zl(e)(2). the Regional 
Administrator would have the authority 
to set the action level at background for 
a hazardous constituent for wruch data 
we~ inadequate to set a health- or 
environment-based action level. Thi.. 

-
option. however. iJ providad prt.mar;ly 
a1 a fall-back posttlon. The Agency 
bel1evea that it will very rarely be 
necessary to eel action levels at 
background. 

Aa indicated earlier. appendix A lisi.J 
posatble action levels for~ range of 
hazardous constituents based on the 
cnte~'\8 proposed in§ ZS4.SZ1(a)(ZJ. 
EPA a Office of Solid Waste (OSW) is 
developtng. for the purpose of guidance. 
health-baaed numben on additional 
constituents. These levels would also 
satisfy the criteria of proposed 
I Z64.5Zt(a)(Z). AI theee additional 
health-based le\·els are developed. they 
Wlll be entered into tha lntqrated Riak 
information System (IRIS). For 
information on theee guidance numbers. 
the OSW Technical Aueument 
Branch/Health Auessment Section 
should be co111ulted at (ZOZ) 382-4761. 

h. Authority to &quire a CorrectJve 
Measure Study Where Action uve/ 
Have No~ ~e~n F.Jcceeded. The Agency 
beheves 1t 11 tmportant to provide the 
Reg1onal Administrator authority to 
require a CMS under I 264.520(b) even 
when no co111tituents exceed action 
levels. For example. a CMS could be 
requ1red if there are thn!ats to certain 
sensitive environmental receptors at a 
particular facility with contamination at 
or below action levels. Also. a CMS 
could be required in situations where 
the risk posed by the presence of 
multiple contammants may be high 
enough to warrant a Corrective Measure 
Study even if no single con.stituent 
exceeds tha individual action level for 
the conatituent Similarly. if individuals 
living near the site are receiving 
stgmficant exposures from sources other 
than SWMU1 at the site. the incremental 
exposure due to SWMUa at the site may 
result in a cumulative risk large enough 
to warrant a CMS. In addition. there 
may be aituations where "cross-media" 
risks could indicate the need for a C.\.-15. 
even though action levels in a part1culu 
medium have nat been exceeded. An 
example might be where at nearby 
residences releases in both the air anJ 
ground water are present at very low 
levels. but the cumulative risks from 
both pathways of exposure are 
sufficiant to be of concern. Although 
such situallone are expected to be 
relatively rare. the Agency will exdrn .. ~~ 
such cross-media nsks when ttte· 
specific conditions indicate the poten::di 
for such u:poaure factors. 

A CMS may also be required if 
constituents pose a thn!at through 
expo1ure pathways other than that 
assumed in setting action levels. For 
example. co111tituents in aurface water 
that do not exceed Mct.e may still pose 
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a threat to pertoru who in3etl f11b 
caught from that eurfaca water. 
Conttituenta tn ground water that do not 
exceed MO.. may atill pose a threat 
Llu-ougb pondins or batement eeepage. 
Nevertheless, the Aiency believea that, 
with few exception~. propoted action 
level• will be adequate to identify 
potential threata to human health and 
the environment which neceuitate a 
CMS. 

J. Scope of Co~ctive MeaJurt! Study 
f§ 264.522). In the RCRA prosram. 
corrective action requirement• will be 
implemented at facilitiea wtth a wide 
range of different typu of 
environmental problema. Some RCRA 
facilitiea might. If evaluated accordins to 
Superfund'• Hazard Rankins Syltem 
(I IRS). 1core high enough to be included 
on the National Priority LiaL On the 
other b::md. moat RCRA facilities have 
much le11 extentive environmental 
problema. and are maintained by viable 
owner/operaton, who may be expected 
l·:> operate at the aile for an extended 
penod of time. RecogniUnl the divertity 
of the RCRA facility universe. today'• 
proposal hu been 1tructured to provide 
the .t\geacy conaiderable flexibility in 
defini~the 1cope and analytic 
e pproach to developing Corre-::tive 
Measunt Studies. consistent with the 
extent and nature of the environmental 
problems at the faciiity. 

EPA antic1pates that for most RCR.'\ 
facilities. the studies needed for 
developing sound. environmentally 
protective remedies can be relatively 
a :raightforward. and may not require 
u:tensive evaluation of a number of 
remedial alternatives. Such 
"streamlined" Corrective Measure 
Stud:es can be tailored to fit the 
complexity and acope of the remedial 
situation presented by the facility. For 
eumple. 1f the environmental problem 
at a facility were limited to a small area 
cf scils wtth low-level contamination. 
the Corrective Measure Study might be 
limited to a single treatmer.t approach 
that 1s lr.nown to be eff.:ctive for auch 
types of contamination. In a different 
sttuation. such as ~.;th a large 
municipal-type landfill. it may be 
obvi..:us that the 1oun:e control e!ement 
cf the CMS ahould be Coeuted on 
containment options. EPA anticipates 
that a 1trcamlined or highly focused 
c:-.ts will be appropriate to the 
following typu of situationa: 

• "Low risk" facilities. Faciltllel wbe~ 
enviroruuental problema •~ ~latively amalL 
and whe~ ~leuea p~aer.t aurumal exposure 
concema. 

• Hi&h quality remedy propoaed by the 
owner/operator. Owner/operaton may 
propoM a remedy which II b.Jshly protective 
(e.g .. eqwvalent to a RCRA "clean closure"}. 

aDd wbich Ia conaiateut with all other 
remedial objective• (reliability, etc.). 

• Facilities with few remedial optiona. Th.i1 
would induda 1itu.1tion1 where there '" few 
practicable cleanup aolut1o111 (6-l .. larse 
municipallandfiU.). or where anticipated 
fu tur1 u1ea of the property dictate 1 high 
degree of treatment to achieve very low 
Ieveli of nttldual contamination. 

• Facilitie• with atraJ3ht!orward remedial 
aoli:tiona. For 10me cont&D1inatlon problema. 
atanuard eflllneerina 10lu tiooa can be 
ipplied that hue proven effective In 1imilar 
&th:ationa. An example might be cleanup of 
aoilt contaminated with PCBa. 

• Phased remedies. At aome facilitie1 the 
nalloA of the environmental problem will 
dictata denlopmeut of the remedy In phaaea. 
[sea the diiCUIIion of phaled approach under 
I Z&4~d)). which would foc:u1 on one 
upect I•·•~ sround-water remediation) of the 
~medy. or one araa of the facility that 
ceaervea Immediate meuurea to control -
f.uther environmental dcgndation or 
npo1urw problema. In these 1ituatlona. the 
Comtctive Meawn Study would be focu!ed 
on that apec.ific element of tha overall 
remedy. with follow-on atudiea a1 
appropriatl to deal Wlth the ~m•inios 
remedial DeeCJ at the facility. 

EPA recognize~ that. in contrast to the 
above 1ituatioru, aome facilities with 
very extensive or highly complex 
environmental problem• will require 
Corrective Measure Studie• that assess 
a numbtr of alternative remedial 
tcc!mologies or approache3. The 
following are examples of Situations 
which v;ould likely need relatively 
extensive studies to be done to support 
sound remedy selection decisions: 

• "High riak" f1cility with complex 
remedialaolutiont. Such fecilitiet might have 
laJ'1!e volumea of both concentrated wutu 
and contaminated aoill. for which ~everal 
different treatment tecllnolQ8ie1 could be 
applied to 1chieve nryil\8 degreea of 
effectiveneu (j.•~ reduction of toxicity or 
volume). i.n conju.ncoon wtth diffenmt type1 
of containment ayatema for residual&. 

• Contami.n&nt prcblema for which 'everaL 
very different 1pproechea are practicable. 
There may be ~everal quite distinct technical 
approachet for remediating a problem at a 
facility, each of which off en varying degnea 
of loD3·term reliability. and would be 
implemented over different time frame1. with 
1ubatantilllly different auociated COli 

~npacta. ln auch caua. remedy •election 
deCiiiOill w(il necuaari)y involve I difficult 
balanCUI8 of competing aoals &nd inte~•"· 
Such decision& m111t b<! aupported with 
adequtte inform a •jon. 

In addition to the above examples of 
'i tua tior11 calling for either a limited. or 
relatively complex CMS. other atudies 
will fall in the middle of that range. 
Given thia "continuum'' of possible 
approacbe1 to atructuring Corrective 
Meuure Studies. It ia the Aiency's 
general Intention to focus thue atudies 
on plausible remediee. tailoring the 

scope and aub1tance of the 1tudy to fit 
the complexity of the situation. 

The general type1 of analyse• and 
information requiremeota that may 
potentially be required of the permittee 
in conductiJl8 a Correetlve Measure 
Study are outlined in today'e proposed 
I Z64.5Z2{a). Note that thit proviaion 
does not preaaibe that any 1pecific 
type1 of remedies be analyud. nor does 
it defme a decision procesa by which 
remedial alternatives are ... creened" or 
evaluated. It ia intended to provide the 
deci1ionmaker with a r~ of options 
for ttructurtna a 1tudy to 1upport the 
ultimat1 remedy aelection for the 
facility. 

Proposed I 2e4.522(a)(1) li1ta itema 
that the Region.al Adminiatntor may 
require in a CMS for any remedy(a) 
evaluated. In aeneraL a'clfident 
information ahould be provided for the 
Aiency to determine that the remedy 
eelected can meet the remedy atandards 
of I 264.52.5{ a). 

Section 2&U2.2(a)(1) would give the 
Regional Administrator authority to 
require the permittee to perform an 
evaluation of the performance, 
reliability, ease of implementation. and 
impacta (including 1afety, aos1-media 
contaminant trar11fer, and control of 
expo1ure1 to residual contamination) 
auociated with any potential remedy 
evaluated. In evaluating the 
performance of each remedy, the 
Agency would expect the permittee to 
evaluate the appropriateoell of apectfic 
remedial technologies to the 
contamination problem bei.na addressed 
and the ability of those technologies to 
achieve l&fiel cleanup concentrations 
(per following diacu11ion on "tafiet 
levels"). 

To evaluate these factors for a 
specific remedy, the owner/operator 
may be required to develop specific 
data. Data may be needed on general 
site conditiont, wute characteriatica, 
site geology. soil characteristica, ground· 
water characteristica. surface water 
characteristics, and climate. The Agency 
anticipates that permittees will collect 
much of this information during 
remedial inve1tigations required under 
§ 264.510. In 1ome cases. important 
relevant information may be included in 
the part B application. To the extent that 
potential remedies are identified early m 
the remedial investigation proce11. the 
permittee can 1treamline hia or her data 
collection efforta to include data needed 
for the evaluation of specific remedial 
alternatives. 

Analy1is of a remedy' I performance 
and reliability ahould include an 
asaeument of the effectivene11 of a 
remedy in controllins the 1oun:e of 
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releaee and tu ~ng-term reliability. 
Where trutmerrt ia pWB!ed. an 
aue .. ment oftrMtmeni capability 
ahould be provided: wben1 waite will be 
managed OIHite. the aetaill of the 
management (includins a deacription of 
the unita tn which it it treated or 
disposed of) ahould be tupplied. 
Potential 1afe!'y impacts {E.g~ auociYted 
with excavation. transportation. etc.) of 
the remedy thould also be considered in 
moat ca1e1. Further. the Agency tn41y 
require information on 
implementability-.uch aa c-.paciry 
availability or State or local penn1Uing 
requirement.-to determme whether 1 
remedy Ia feuible. 

The Agency ia particularly concerned 
about potential cro .. ·me<iia impactJ 
(intermedia tran.Cer of contaminanu) of 
remedies. and 1heM!fare •pecificany 
identified them u an area that may 
reqt:ire ttudy.ln addition. crosa-m.edi• 
impacU will be one of the fa::ton 
considered tn remedy aelection (aee 
proposed I 264.52.5). Some remedial 
technologiet may c.au~~oe aecondary 
impa<S~ that muat be con.a1dered 1.D 

selectlna remediea. For example. in 
aome ·c:irc'wzatancea. air atnpping of 
volatk orwanic compound• (VOCal 
!:om Jround water may r~:le ... se these 
VOCI'to tbe air unletl 1pec1fic enuuion 
control device~ are instalied on the air 
stripper. The Corrective Musure Study 
should alao determine whether other 
adveru impacta from a potential 
remedy will reduce ita effectiveneu Ill 
achle.,,ng the cleanup goal. For example. 
removal of contanunated sedimenta m 
lal'8e. •low-moving liven may 
resuapend eed.mlenu 1nd <:au.se more 
harm than allowing the aedimenu to 
re,mam in place. 
Propo~d ~ 264.522(a)(Z) would allow 

the Regional Adminiatntor to requ1te 
that the Co!"''eCttve Measure Study 
asseu the ~xtent to wlrich app:-opriate 
~o~ coatroi1 could be Implemented. 
and contaminant concentra lio111 
appropliate to the conatituent(a) could 
be reached by the reme<iy. ln aome 
ca5el, be~- or pilot-Kale atudiet may 
be required ~o determine the gi\·en 
treatment technology'alJifirfonnartce on 
the particular wute at the facility. Such 
etudin can often aave both time and 
money tn addreuing environmental 
remedi11 tion. 

It will often be .ppropria te for the 
RPg;onsl Administrator to specify. pr::Jr 
to or dunng rhe course of the CMS. 
;::reitminary '"tr.rget" cleanup le\'eis for 
contaminants ~·hich the permittee 
should uae in evaluating the 11ell11 and-o?r 
§ 264 522{1) {l)and (Z). Tiac!'e twrget 
conrP.ntra!iona would thua terve u 
pN!Iiminary eatimatet of the medii 

cleanup etandard• to be ettabliehed in 
the remedy Mle<:tion procen. Targe1 
levela migtd be .pecified to cover a 
cleanup range (e.g.. 1o-•1evel and 1 lo-• 
level). or • apec.i.fic level for a 
constituent that ~uld be EPA' a bea.t 
estimate of the ultimate cleanup 
standard. bued on the information 
1Vail1ble at the time. 

There will be marry situations where 
the levels of cleanup t.!";.at muat b., 
achieved wtll dictate the lr.inda of 
cleanup technologiea conaiden!d. and 
thua. the tarJet leve!.e apeclfied in the 
context of the CMS procesa will be 1 
critical elemen1 in •hapllll the ttudy. 
However, there may a lao be many 
aituationa when it would not be 
necessary to apecify preliminary tarJet 
Ieveli. such as where the remedy 
involvea only removal of 1 apecified 
number of druma. o: co111truction of a 
tank for d~watenns 1lodgeL Other such 
situation• might be where cleanup 
concentration levels do not greatly 
affect the actual de11gn of the remedial 
technology (e.g .. a ground-water 
extraction ay1tem). or when! the owner/ 
operator propoaee a remedy that will 
effectively achieve highly protective 
levela of cleanup. In any caae. however. 
""hen tarwet level• for a remedy are 
specified. the A$ency would reaerve the 
nght to set cleanup atandarda different 
from tbe target levels that were 
tdenllfied. aince those standards may 
often be affected by remedy factors that 
cannot be fully evaluated until thP. C.\15 
haa been completed. 

Today'a proposal wauld also allow 
the Regional Administrator to requ1te an 
evaluation of the timing of the potentill.l 
remedy (I.264.52.Z(a)(3)j, mclud.ulg 
conatruction time. ~art-up. ~nd 
completion. The timing of 1 remedy will 
be particularly importam where 
contamination baa rmgTated beyond the 
facility boundary or ia nesting potential 
receptonL In theae caaes, a prompt 
remedy would be necessary. In other 
ca~a. timi.Rs will be important in 
diatinguiahiz18 among remed.iea. Some 
technologies may reqcire cona1derably 
leu conatruction and atart-up time than 
others. but would require more t1me to 
aclrieve the cleanup 11andard. For 
example. !f t.l-te permittee hu a large 
volume of waste which must be 
incinerated to achieve BOAT under the 
land diapos"l resUiction requirement~ 
im?osed in HSWA. a/he may need to 
build an incinerator rnd auccessfully 
complete the re"joiremenu fO! a trial 
burn. U. on the other hand. the wssrea to 
be removed from a S'WMU are not 
wostea aubject to the l•nd diapoasl 
rettlictiona and may be dispo~d in an 
operating hazardoua wute dispoul unit 

at the lite. far le111 time will be required 
both to initiate and complete the 
remedy. The Asencv. therefore. may 
requ1re the pennittee to inc:Nde 
infonnation on factors alf&cti.ns both 
remedy mitiation and completion. 

The Regional Administrator may •lao 
requ1re the pei'TI\it1ee to include co.t 
estun111ea for alternative~ cona1dered 
(l Z6-4.522(a){4l). Coat information may 
become a factor in the remedy aelection 
procen when eVIluating altemlltive 
remediea wtnch will achieve an 
adequate level of protection. Thia 
mformation will also aerve aa a fint 
estimate of the cott eatimate reqUired to 
detemune the level of financial 
anurance that the permrttee muat 
der'lonatrate when the final remedy ia 
aelected. 

Finally, I 264.5Z.Z(a)(5) would provide 
the Regional Adminiatrator 1uthc:'lty to 
require the perr!l.ittee to aaaeu · 
institutional requirements. aucb lit State 
or local pennit requirements. or other 
emironmental or public health 
requirementa. that may be applicable to 
the remedy and that may substantially 
affect implementation of the remedy. 
State and local governments may have 
specific requirements related to the 
remedial activijca that could lffect 
implementation of the remediea 
ev11luated in the Con-ective Meuure 
Study. 

In addition to the elements listed an 
proposed I 2&4.522(a). the Regional 
Administrator may include other 
requ1rementa Ill the scope of the CMS as 
needed. Such requirements will be 
specified in the permit schedule of 
compliance. 

Aa indicated above. propoted 
§ 264.522(bl would allow the Regional 
Admimstrator to specify one or more 
potential remedies which must be 
evaluated in the CMS. The Agency is 
persuaded that thia authority i1 
necessary to en1t.JH that delay• in 
initiating cleanup will not result from 
CMS reporu which evaluate only poor 
or inappropliate remedial aolutiona. 

Requirement• for Corrective Measure 
S!udies in two parucular circumstances 
contemplated under todt~y'a proposal 
mrrit special attention. When either a 
phased remedy (see I Z64.526(dJ) or 11 

condi!ional remedy (see I 264.SZ5(f)) is 
contemplated for the facility. the sct:'pe 
and timing of Corr-ective Measure 
Stud1es may be adjuared to fit the 
part1rular requirements for such 
remed1e1. 

Proposed I Z&4.5Z6{d) anowa the 
RegtonaJ Adminittrator to aptsc1fy (m the 
pPrmit mod.ific.atio.n for remedy 
selectioal tha1 • ~ be impletnf!nled 
in phase1. Such an approach it 
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anticipated where separable activities 
are being addressed at the factlity and 
where. in many caset. i.mpotition of 
further remedial requ;rements may be 
dependent on the expenence and/or 
knowledge gained durmg preceding 
phases. In such a case. the CMS may 
also be divtded into phaaea to match the 
remedtal phases spectfled in the perm1t 
r.. oc!Ifi<:atton. 

Conditional remedies are authonzed 
t•nder proposed I .26-1.525(0. Cond1t1onal 
rt?medies are not final remedies since 
t~ey do not necessarily meet all 
s:and.m!s for remed1es included m 
§ 2b1.5:5(a): decisions must be rev1S1ted 
befure the permit can be terminatt?d. U 
the conditional remedy ia found to meet 
all I 264.52S(a) standards. it m11y be 
declared the final remedy when the 
C.~cision is revuittd. If. however. further 
c0rrective action is required to aatu(y 
r~quirements for a final remedy. a 
follow-up CMS may be necessary prior 
t0 a final remedy decision. 

4. Plans for Corrective Measure Study 
(§ 264.523}. This section would glVe the 
Regional Administrator authority to 
require the submission of a plan for 
conductu111 the Corrective Measure 
Study at the times/he determines that a 
CMS is necessary. Specific requiremer.ts 
for the plan and a schedule for tis 
submis31on would be incbded ir:. the 
perm1t schedule of compliance. 

Typ1cally. a plan would include a 
descnpt1on of the general approach to 
mvesugattng and evaluating potential 
remedies. a definition of the overall 
objectives of the study. a schedule for 
the study. a descnption of the specific 
remedies which will be studied. and a 
descnpllon of how each potential 
remedy will be evaluated. Further. to 
guarantee an orderly presentation of 
study results, the Regional 
Admmistrator may require the permittee 
to mclude as part of :he plan the format 
for presenting the results of the CMS. 
Discussions between the permittee and 
the Regional Administ:ator before the 
pbn ia drafted wil! generally be needed 
tu e~sure that appropriate remedial 
altern a lives are considered. that 
a11propriate target concentration levels 
of contaminants are used. and that the 
unnecessary exper.dituret of time or 
other resources for revision& which 
utherwise might be required are · 
avo1ded. 

t:pon receipt of the corre<.live 
me2sures ~lan. the !<.egional 
/\dmmist:ator will evaluate its 
Jdequacy. If the plan IS deficient. 
proposed t Z64.523(a) would allow the 
Reg1onal Administrator to mod1fy the 
plan or requtre the owner/operator to 
m11ke the appropriate modifications. ln 
some cases the plan will require only 
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slight modification. and by actually 
makmg thoae modifications the Regional 
AdmmtSt~ator wall b~ able to ehmmate 
the need for further tterations of the 
eubm1ssaon and approval process. In 
other cases. where a submitted plan is 
cefic1ent even after modifications have 
been made by the owner/operator. 
r.•odtfying the plan will allow the 
Fl.egiOnal Admmistrator to cut short the 
11erattve process that has not produced 
an acceptable document This provision 
cf I Z&4.523(a) is analogous to the 
& 'lthority provided to the Regional 
Ad.;nmistrator for modifying intenm 
status closure plans (see I 265.112). It is 
c.lso SJm!l;lr to the procesa involved in 
<.blaming complete permit apvlications. 

Upon approval of the plan by the 
Regional Admmistrator. I 264.523{b) 
would require that the pcnnittee 
conduct the CMS according to the 
approved plan, includir.g the schedule. 
Goth the plan and the schedule included 
m the plan will become an enforceable 
part of the permit schedule of 
compliance. 

5. Reports of Cor.ective Mecsure 
5:udy (§ 254.524}. As proposed. l :&4.524 
,., auld provide authority for the Regional 
Adrr.inistra:or to require progress 
r~por:s on the Corrective Measure Study 
£;t intervals appropriate to the sile· 
s;:eCJfic study requirements. Progress 
reports v:auld serve two functions-they 
'·:auld keep the Regional Administrator 
1:1f0rr.1ed of the progresS of the study. 
a r.d would prov1de the basis for a 
periodic rev:ew to determine whether 
r:11dcourse corrections to the study are 
needed. For example. if a pilot-scale 
study is conducted for a specific 
treatment technology and early results 
indicate that the technology does not 
consisten!ly achieve the expected 
crmcer.tration level, It may be 
appropriate to eliminate further study of 
that particular remedy and to consider 
other approaches. 

Today'• proposal would require. in all 
c:ues. submission of a final report of the 
CMS which summarizes the results of 
the investigations for any remedy 
~tudied. and any pilot tests conducted. 
The repor. would evaluate each 
alternative in termt of its anticipated 
performance in achieving the standards 
for remedies. which are provided in 
today's proposal at I 264.525(a). 

Proposed I 2fA.524{c) would give the 
Agency the authority, upon review of 
t'le CMS report to requtre the perm1ttee 
to evaluate one or more additional 
remedies or to develop in greater de:ail 
spec1fic elements of one or more 
remedies previously studied. This 
provision would ensure that appropriate 
rt>medies are evalua<<!d by the permittee 
in sufficient detail to allow the Agency 

to determme its feasibility and 
effectiVI'ness. In a caae where the 
permittee does not identify an 
appropriate remedy during the 
Corrective Measure Study, the Agency 
may require him or her to evaluate 
addittonal remedies u necessary to 
ensure that a suitable remedy. meetmg 
the standards established under 
§ 2&4.525(a), ia developed. 

F Selaction of Remedy {Section 254.523) 

1. General(§ 254.525). Proposed 
I 264.5ZS outlinea the general 
requirements for selection of remedies 
for RCRA facilities. AI ttructured. it 
establishes four basic standards which 
all remedies must meet and specifies 
certatn decaion criteria which will be 
conside~d by EPA in telecting the most 
approprtate remedy which meeta those 
standards for individual facilities. ln 
addition. decision factorw Cor setting 
schedules for ini~ating and completmg 
remedtes are outJmed. and specific 
r7qu1rements for establishing media 
cleanup standardt. including 
requtrements for achieving compliance 
w1th them. are also contained in this 
section. The section also specifies 
rt!quirementl for conditional remedies. 

2. Cent! raJ Standards for Rt!medies 
(§ 254.525{a}}. Propoted I 264.525(a) 
specifies that remedies must: 

• Be protective of human health and 
the environment; 

• Attain media cleanup standards as 
specified pursuant to I 254.525 (d) and 
(e); 

• Control the sourcu of releases so 
as to reduce or eliminate. to the extent 
practicable. further releases that may 
pose a threat to human health and the 
env1ronment: and 

• Comply with atandards for 
management of waates 11 specified in §' 2&4.550-264.559. 

These standards reflect the major 
technical component• of remedies: 
cleanup of releaaes. source control. and 
managerr.ent of waates that are 
generated by remedial activities. The 
fi~t standard-protection or human 
health and the environment-is a 
general mandate derived from the RCR.~ 
1tatute. This overarching atandard 
requires remedies to include those 
measures that are needed to be 
protective. but are not directly related I.J 

media cleanup. source control. or 
management of wastes. An example 
would be a requirement to provide 
al~emative drinking water supphes 1n 
order to prevent exposures to releases 
from an aquifer used Cor dnnking watpr 
Another example would be a 
requirement for the constructian of 
bam en or for other controls to prevent 
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hann arialllg from direct contttct with 
waate management unita. 

Remediea will be required to attain 
the media cleanup atandarda thai will 
be apeclfie<! by EPA accon:iing to the 
requirementa outlined i.o aubat~ct1on (d) 
of th11 section. The media cleanup 
standard• for a remedy "''ill often play a 
large role in detennming the elCtent of 
and technical approachea to the remf'dy. 
ln acme cases. certain tec:hn1cal aspects 
of the remedy. such u the practical 
capabd1tiea of remedial tecllnolog1es. 
may mf1uence to 10me degree the media 
cleanup atandards thai are establie;hed. 
lt 11 !.>ecause of thia interpltty between 
cleanup atandards and other remedy 
goa Ia and hmitationa tl-.at today'a rule 
estabh11hes media cleanup standards 
WJthm the overall rem~y selection 
structure of I 284.~~. 

Secnon 264.5ZS(a)(3) ia the source 
control atandard for rerr.edies. A cnocal 
obJeCtive of remedies must be to atop 
further enVIronmental degradat1on by 
contro!li~ or eliminatin'! fur1hf'r 
rel.,asea that may pose a trorent to 
human health and the envJ!'enment. 
Uni!Ss source control mea~ure3 a~e 
tdkes. effor11 to clean up reiPases may 
be •t~~effec:1ve or. at be~t. ¥>i!i involve an 
esseat1ally ~rpetual c!eanup s:a::.t:on. 
t:PAJ.o pe~suaded that eftf'Ctl\·e s~cJrcf' 
control actions arc an i~por:Hr:t rH~ of 
e~sunng the long-term f'ilrcrt·,ene~s t~nd 
oru!e-:nvt:r:css of correc:. \·e 9:i::J.,s c:t 
ECR.'\ facli;tJ~s The p:opo~<·d ~:..urce 
conrrcl 'tanJ11rd is not tr.tended to 
r:-:;Jnuate a spec1fic remP.dy or r.l-;se of 
remedH?I. EPA encourages ,;,e 
tl<.ammation of a WJde rlln)!e of 
rcmedtes. This standard sh.ould not be 
Interpreted to preclude the equal 
cons1dera t10n of using c ~hf'r protective 
remed1ea to control the sourc~. ~uc~ t~s 
p<srt!al waste r2r:JOV'll. r.a~p·ng. ~iurTy 
wd:ls. 1n·s1tu treatrnent/s!~>blit:<J:•on 
dnd consolidation. Overnll. EPA expects 
thts po~1;:y to bf' no more Si'"ln~ent thllll 
the :t,rP.shold <.::cena us~:d lor selcr••n$1 
rrmtd•es undr• :..'1~ '-'ar••.r.> 1 
C.on;tng~:Jcy l'lt~n. 

Pro;:-ost:d i 25-4.:.2.5\ai(:'] requt~c~ ;bot 
fur:her relra~::!S from t.uur~t!s of 
cuntamma!;on !.>e control:ed to the 

e:..trnt prac:1ca t:le." 7:l:s 4t.Jiilif.er •• 
111tended to a~:;::JUr.t for~ ~ech:m:i..! 
ltrr.ttllttcn& ::." t :;.ey in 10::1e ::asP.S be 
c:1cuuntered ;::J ac~·11enr; e:re:!·' e 
snurc?. c::mtrei~ F0r sor..~ ,·:o:·-y :~r~~ 
l.JnJ:.~l~. or !drge art~>~ of ,...1-:iesp:rttd 
su.l ~-:_,r.L~rr:tr~c..:J,::. ens;1~c:.,..~~g 
S.'J::~ ... )ns Guc.h as L-ebL"7'!~r~~ O!'" catJ~''!l8 
•c [·• :··•ent fu:t:,e~ ~~tc;i:n!; :r.<:y no! be 
rc•:ltn•.·ally p~«C".t:;abie. or cum;•ie•dy 
er:···:ttve m tlimmatmg fu:-:J..~r J~lt:u•r, 
abo, e health-based cm:!a:nm~ttJon 
levels. ln such cases. source contrcla 

may n~ to be combined with other 
meuuree. euch 11 plume management or 
expoeure controla. to ensure an effective 
snd protecllve remedy. 

The proposed remedy stAndard of 
§ 264.SZS(a)(4) requires that remed1al 
I!Cil\'lnet which involve management of 
waste• must comply w1th the 
requirements for solid waste 
mana~ment. 81 spec1fied in II 264.5~ 
264.559 m today·• proposed rule. RCRA 
remediea will often involve treatment. 
storage or disponl of wastes. 
parttculltr!y in the context of source 
controlact1on• and cl£anup of releases. 
This stl'lr.darc will assure that 
manAgement of wastes during remedi11l 
act1vit1es will be conducted in a 
protective manner. 

3. Remedy Selectron Decision Fac:tors 
(§ 254.325(b}}. Proposed t Z64.5.Z5(b) 
~peCJfies five general facton which shall 
be c:ons1dered u appropriate by EPA in 
stler.tmg a remedy that meets the four 
5tanddrds for remedie5. and tht~t 
represent an appruprta!e combmat10n of 
rechmcal mea~ures an<i rn;JnagPment 
controls for addressmg the 
envJronment!il problerns at the f~tClh!y. 
The fi\'e !jtneral decistou factors m 
proposed § :!5-t.5ZS(b) <ore: 

• Lung-term rPliabt!<!y and 
effectiveness; 

• RcdJ<::tun 0f tOl(JCif)i. mulnJ,ty or 
volume of \1\astes: 

• Short-term effect1vr:1cs3: 
• :;npiPmer.tab;lJt~·: and 
• Cost. 
A;1y remedy pr0posai develuJJcd 

under a Cor.-ectlve Measure Study and 
presenttd to E.P.A. for fl .. "1al ~emedy 
selecuoo must. at a mi!'.Jmum. meet the 
four standa;ds of I .z:5.4.525(a). The 
Agency will L"1en e\·aluate poter.t:al 
remPdtes aR'iir.st the 1!·:~ decis1:-n 
f<~c.tors l:~~.c·i \I1 pro)f'CJl>ed ~ .:!64.525(1:.). 
as •rP~'::lp~ate to the 1:-<'Ciflc: 
c1rcum!tances of the fac:liry. 

:·he ordP.r ,f the der~~i:m fa::·o~; 
!Js:ed m pr::opl•SI!'d I :!81.525(h) ii uot 
llltended to t'S~ab!ish an lrn?!icJ: 
rank:ng. nC'r d:J~ i! s·-~ggest the re!~;:ive 
importanc.? c3ch fac:or m1ght havf! ar 
any pa;!u.:c.!Jr :aci!:~y or 11CTOS~ f~cdi:ies 
m "enP~al. ThcrP are c:~c:umstanc"'' in 
wl-,1ch QT1~ On!' of thf!Sf' f10C\O,., !T.rgl-~t 

r~ce:v~ par~::t.:cu ,,,.ttu.,~,t. 

For exarr.pl!! I::Jng tPrm .,fft::n•ve,Ps~ 
m!" •ule :'lUI <.ltenu.t·,·e Jf'!'ncdies tr.at 
mJ«r.r ac:-:,~n· c;}pan ~· :;,rge!s m lhf' 
sno.-: ll'~!n. tn:t 111 t!1e !!-.:Of'IIBf' 0f 
ccattng r:<w or grP.ater f.,ture !'t~k• that 
n:?. 0 nec~·,s;!:~IP a furu•e ctJr.-ect've 
acllll'l. C:lr.·cersc:ly. r<:mf!dif!s thHt 
s ,gn, r,c .. ~ :ly rtduce a;,1t..al or irr.mmcn1 
hul"!'lan e 1.po~"re in the ~hort tenn may 
ue pr!'ferrec over altemallvea that 
eltmmatf' long term riska. but at the cost 

nf lenRthening the period dunng wh1ch 
el<.posure pen1ata. R~uctiona to 
tox1c1ty. mobility. or volume are 
es~tally valuable io 11tuationa where 
the wutea or constituenu may degrade 
into more hazardoua or toxrc products. 
or fail to naturally attenuate. Finally. 
cost may be determinative when more 
than one altem .. tlve remedy can reach 
the established cleanup target. In 
pract1ce. the relative weights auig...,ed to 
these five !acton will v11ry from facility 
to f11cility according the site 
characteri'stics. EPA is solicrting 
comment today on situations in which 
these tradeoffa may significantly affect 
the remedy in ways which would 
suggest that a more prescriptive 
weightir13 of the factors mtght b·· 
desir11ble. 

The following IS a general explanation 
of the fi,•e decision factcrs. and hew 
they may generally be used in remedy 
dCCISIOOS. 

The .~ency mtcnds to place spe{l•ttl 
emphas:a io selecting remeJi.es on the 
t~brlity of lllllY remedial approach to 
provide .ade::juatt! protection of human 
health and the environment over the 
Ions tenn. Tbus. source control 
technologies that involve tre11tment of 
wastes. cr that otherwise do not re!y on 
cuntamment ltructurPs or !ystema to 
ensure ;,gamst future r!!lcaJ~es. will ~e 
~trongly preferred to those tr.e.t cffer 
more temporary, or less rt:liable. 
cont:ola. \Vhene' er practicable. RCRA 
corrective a~t1on remedies must bt: able 
to ensL;re with a high level of confidence 
that environmental damage from the 
sources of contamination at the facility 
will not occur in the future. EPA 
belie\'CI that iong-term reliabtlity of 
rem .. d•ca is an essential element m 
ensunng that ac:ttona under s~ct10n 
JJ04(u) &at:sfy the funcamentalmand<:te 
of RCRA to protPr.t humar: heal!.h and 
the envirOnll'lent. 

Thf! &Psond decis1C'n fr.c:tur-~cductiun 
of toxtCJ!}'. mol:>'.lity or volume -is 
d1rP.ctlv rC'!atf!d to the conr:c]Jt of lo'tg 
term reliability of remedies . .'\.!' a 
~~ner<~l gr:.~o.l. remf'diPI ":Ill he ;Jr<·rl!rr"d 
that erropby teci':!llques. such a& 
treatme~t technulog:es. tt.at are capu~de 
of perr;ur.r.ntly r~ducing t.h!! overall 
drgrec uf nsk po11~d by tht! waste11 and 
ronstii:Jents at the facility. Reduc;:•un of 
tolClCitv. mobil1tv or volume is thu~ 11 

mpa ns" of t~cbt,:•ng !.he IJroa jer 
ubJeCtt·:e nf long-terr.. rel.db.li•y Ei'.-'1 
recognizP.s. how~·.·er. thiit f•lr som" 
~JtuatlotJ&. a~"hie•:1ng aubstJntlc.l 
rcductwr.s ;n to"X:c;ty, mc.b11il} or 
volume ma~ not be practtr.ault~ or ever. 
destraiJle. Exam!"let might :nclud!! lar~c. 
muntcip11l-type landfills. or wastes such 
<U uoel<.ploded munitions that wou!d he 
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extremely dangerous to handle. and for 
which the shorHerm risb1 o( trectment 
outwetgh potential long-term benefita. 

The thtrd decision factor-short term 
effectt,;enen--may be partiClllarly 
r<:levar.t when remedial activities"' ill 
be conducte(j in den~ely populat'!t! 
11reas. cr whe:c wa.;te chc.racterisUcs 
arc sud. that naks to workers ere h;~h. 
a:ttl epec1al proted1ve measure~. are 
net-ded. lm1J!el":l~nt:1bil;ty, the fourt!l 
decmon factor. wiil often ue a 
t.!ctermlrwlg variable in &hap;ng 
rcl":ledies. Some technologies w:U 
r:Jqurre State or local pemt:ta prior to 
construction. which may inc.n::se the 
ttme r.P.ec<:d to Implement the remedy. 

One uf :!'Je decision factoMI which 
raises p:uu.;ular iuOJe:l in the context of 
RCRA remedies is that of coal RCRA's 
overriding m11odate is protectio:t of 
hum3n health and the envi.ron:nent. 
rlov;ever. EPA believes th1.1t reld:IVe 
co~t is e relevant and appropriate 
curunderatio:J when selecting among 
.iltemative remedies that achieve the 
clean up range. 

E?A's expener.ce in S•1perfllDd :,as 
shown th.t t.n many cases eeverel 
di!Terent technicaloltemativea to 
remerl1ation will offer equivalent 
protec!IOD of human health antl t!,e 
c.w1ronment. IJut may vary wtd.:ly m 
~ ·st. The Agt.:r:cy believes th.1t it., 

_ Jrornar~ m these sit~ations to il.lvw 
~~sl to be one of the se·1eral factcra 
:ntluenc:ng the cecision for selcclt::g 
a:r.o~g such altrmatlves. 

The exact emphasi8 pl11ced on tt.e!t! 
CCr:ision factors. and how they WllJ be 
balanced by EPA in selt!cting the rnost 
Bf!propnate remedy for a faolity. wiU 
n~cessarily depend on the types of nsks 
pused by the fac1iity. and the 
;Jrof~sstonal judwnent of L~e 
c:?cmorunakers. Com..T.ent is Rpec•Lc;J~ly 
;nvited on the remedy selection 
a;:p~oach outlined in tcdAy'a prc;;oacJ 
r1!-? end j.Jrea:nble. 

4. Scl;erhle far Remedy(§ 26-Li:!S(cl}. 
;:; .'"lposed ~ 2615Z3(c) would req:.:re the 
v;?gional Administrator to speciiy R 

, d.ct:~le for initating and completing 
: ·rncd1al activities as a part of the 
sc:.~t.tiL n of remedy proceu. So;;;e cf lhe 
f,(;:.J.s ·:.at will be coruidercd when 
,o.tting the schedule are enumerated i:l 
proposcc § ZG4.5Z5(c) (lHS). Thes<! 
r,crvr~ lo1d..adt!: 

f_,t;>nt and nature of coo:amin;Jtion 
.. o.: f..tcility: 

• Practical capabilities of remedial 
:cchndogies as assessed agalnat 
c!canup &landard.a and other remedi.:!l 
.::bjectives: 

• Availability of treatment or dispoul 
capacity for wastea to be managed as 
pa~t of the remedy; 

• Deslr;Jbility of uu.llzmg err:'!rgmg 
technol>Jgics not yet widely available 
which may offer sigr..J..ficant adv;u~tail~S 
over cui"T?.n:ly Ci\'J;!::bl! technoloc;ies: 
and 

• Potential ri~ks t<J human health end 
the environment from exposure to 
contominaticn pnor tu rer:tedy 
completion. 

Proposed I .ZS4.52j(c)(6l wo::.ld 1.Ircw 
the Regional Ad."nml&trator flexibility to 
cona1der other relev;lnt factors in aetting 
a ac.hedule for remedy initiation and 
complellon. SOJch factiJrs could rei ate to 
the reme\Lal technology to be emr!oyed 
or the C'.harecteriatica of the partir:l.llar 
waite o; fa.:.ility be:ng addre~scd. 

The timing of remedy imp:~mrnt..ation 
and completion will be deterl":l!ned aftc: 
th~:~e and other factcra are cons1dered 
by lhe Regional Administrator. llnd a 
schedule of compliance will be included 
i:~ the modified per.nil The Agency 
wishes to emphasize. however, that 
e'\;:editioU-1 initiation of remedies and 
ra;Jld restorati>Jn of contaminated media 
i~ a hi~h priority and a major gonl of the 
RCRA corrective action program. TI1e 
s.:hedule included i:1 the permit will be 
an e:1fcrceable permit condition. and the 
owner/operator will be obligated to 
s,..ck any char:ge in the schedule for 
r~r:1dy impl~men:ation and completion 
prior to milestones established. This 
arprcach is ccnsistent with the 
t'.;;~r.-.y'~ J;:plicat1on of sched1:les of 
rc:mpliar.ce to other aspects of the 
correcti1·e act!or. program propo~ed 
tod'lv. 

F.P.A ~)(;>ect~ that many different 
~pccific factoMI will influence the !1mang 
oi remedies. Fer example. the Je,·el of 
technical expertise required and 
avail.oble to imp!r.ment a p<lrticu!Jr 
r~medial technology could be an 
i;';'lpvrtant factor. or the arr.ount and 
compkxity of constructJon which mu~t 
prct;ede actual cleanup. or the ar..our.t of 
hme v.·h:ch wol!.!d routinely be neeced 
to acb~ve the media cleanup etancards 
set in remedy selection. given 11 

spec,fied technclcgy. All m<'.jor 
1·ariables which will affect remedy 
t:1:-:.ing are expected to be assessed 
rou::nely !n the CMS. and witl be 
consiJP.red by EPA in setting a€sr~5~ive 
yet r£ <- li~!ic schedule~ for ~met.l!3l 
:tcti\'iti~,. 

Whle the Jl.gcncy's strong prefer~nce 
is for rapid and active r~slnrat.10n of 
contaminated l":lcdia. it is r~cogn1:ed 
th;Jt there may be limited cues where a 
l·~ss aggressive achcdule may be 
Hpprt•priate. For e)(ample. in situ<~ tiona 
,·.-here gro.:nd-wster cleanup atandards 
can tJe achieved through natural 
atte:'luation within a reasonable 
t1mefrome. and whe!"e the likelihood of 
exposure and potential risks to human 

heelth and the environment il'om 
exposure to contam•nated ground water 
pnor to the attainment of claanup 
standard:~ !s minim"!. a remedy 'chedule 
bust!ti on nature! attenuation could be 
d;:tcrmined to be t~.c mGst appropriate 
sol..atJon for a site. Thus. such fJ.:tors as 
loca tioa, proxur:!ty tc population. ar:d 
likelihoJd for exr.osure m<Jy ailow more 
c:...tended timcframes for rcmediating 
ground wateMI. 
Manag~m:!nt atratagie' adopted in U:e 

r~~edy selectior. deci~ion alao may 
a .. cct the t1auns of nm:edies. For 
example. proposed I ;:81.5Z5{d) 
(dlt!:ussed later in thia preamble) would 
a:tow the R!giooal Adx::inist:ator to 
require imple~entation of remed!!!s in 
ltiacrete phaaea or incremental 
se~enta. Such a phased approach often 
Wlll affect overaU tillllll8 of the final 
cleanup for the facility. Aa one or more 
phaan of the required remedy are 
completed. the Regional Administrator 
may choose to review the reaulta 
achieved by that phue prior to requiring 
subsequent atagea. For ex.ampl~. if 
resulta o( an initial treatment proceaa for 
wastea in a SWMU are aucceufuJ. the 
next phase of the remedy might apply 
that treatment technology to the 
remainder o( the waatea at the facility. 
Similarly. timing of remedies often may 
be influenced by the need to addreu the 
m0~t important en'YU'>Jnr.lental problems 
f1rst. This tr.ight be the case where 
ground-water contammahon has 
migrated beyond the facility boundary; 
the in1hal remedial step would be to 
require in!ltallathJn of a pump and L"'!!st 
system to atop further mtgration. (This 
could also be done 11 an interim 
measure prior to final remedy aelcction: 
see § Z!H.540.) Subsequent actions to 
perform source control. or other 
rerr.tdi~l action might then be phased in 
aa dictated by their e:'lvironment3l 
prionty. practicability. or other fuctors. 

In addition to these kin.U of 
c:m~iderations. adequ<Jte time must be 
P.l!owed in the sched•1ie of the remd:i 
fr.r the owner/operatcr to 
dcccr:tamin3te and remove. close. or 
dispose of units. equtpmenl device~. or 
s:ructures u.ed to implement the 
remedy. The time needed to perform 
S;JCCJfic activitiet associated with this 
requirement necessanly will be 
e\·aluated on a 5itc-&pP.cific basis. 

~. Mt:Jia C!ca;)IJp Sta.1d~rds 
{§ ZV4.52'i{d))- a. Ce."P.rai. Section 
Z64.5Z5(d)(l)(iHiv) outlines the 
Agency'a proposed approach for 
establishing media cleanup sta~dards 
(MCS) thro\l&h the re!l'edy selection 
proa:ss.. 

Media cleanup atanda~ds repre~ent 
constituent concentrat1ons ir. ground 
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water. surface water. soils. and air that 
remedies must achieve to comply With 
standards for remedie1 under 
' ZB4.52S(a)(Z). Media cleanup star.dords 
are established at concentrations that 
ensure protection of human health and 
the en\'ironment. and are set for each 
medium <!unng the remedy selection 
proce,. 

The Agency is proposing to set media 
cleanup 1tandards wtthin the overall 
conte~t of the remedy selection process. 
As part of the Corrective Measure Study 
development proceu. the Agency wtll 
typically provide the owner I opera tor 
"'' th target cleanup levels for sigmficant 
hazardous constituents in each medium 
of concern when he/1he is required to 
perfonn 1 CMS. For carcmogens. these 
target• will be established wllhm the 
protective risk nnge of 1 X to- • to 
1 x to-•. based on lite-specific factors. 
unless another level ia deemed 
necessary to protect environmental 
recepton. EPA may atart the analyses 
by establi1hing target cleanup levels at 
the action leveL undentanding that 
ac:wn level• are 1et under conservative 
a3•mpllons and that the cleanup levels 
:naj be modified u appropnate. The 
remedies analyted by the owner/ 
cp41fator would generally be dcstgned to 
r..eet these targell. After revtewtng the 
rer:nittee's Corrective Measure Study 
1 C~!SJ using the remedy •election 
f3~tors gtven in t Z64.52S(b). the Agency 
will select a remedy and set media 
cleanup standards that must be 
achteved. 

The Regional Admimstrator will 
5;Jectfy media cleanup 1tandards that 
the remedy must achieve. as necessary 
to ;:rotect human health and the 
er.nronment. The Regional 
Adm1nistrator m<~y 1et a media cleanup 
3:andard for each constituent [or whtch 
an act1on level has been exceeded. as 
well as other hazardous constituents 
wh:ch the Regional Admmtstrator 
determines to pose a threat to human 
he&lth and the envtronment (eg .. 
constituents constdered under 
! :~.SZO{b)). Alternatively. the Regional 
.'\drr.tnis:rator m:1y apedfy media 
cleanup standards for a aub1et of 
hazardous constituents present at the 
s · te whtch are the moat toxic. mobile. 
pe~ststent and difficult to rem<!diate. 
cor,stdering the concentrations at which 
they are present at the site. This 
ap;Jroach may be most appropnate 
where there are large numbers of 
!:azardous constituents present tn a 
medium. The Regional Administrator 
mJy deterr.1me in the remedy aelect10n 
procesa that 11Jme cause e10sts for not 
selling a 1tandard for certain 
co:-:st•tuent!. a1 discussed Iuter in th1s 

section of the preamble. Sectton 
2&4.525(d)(tl descnbes tt-.e speetfic 
approach the Agency proposes to fellow 
tn set!:n~ these lcvel3. 

b. Prctect;veness. A pnmary goal of 
corrective action is to achteve cleanup 
canst~ tent w1th existtng media-specific 
clea01up !tandards. or. when such 
standards do not exist. to achieve 
protec:ton agamst nsks to human health 
such that the e,.;cess lifetime risk from 
e:o:posure to a ca~inogenic hazardous 
constttllent tn soil. atr. sround water or 
surface water does not e~ceed to-•. A 
vanety of practical constraints. a3 
descnbed later. can prevent the 
CIJnsts:ent achievement of that c;oal. 
However. the nsks to an individuRI from 
e)(posure to a hazardo~s constituent in 
contam:nated med:a shculd not exceed 
approximately to-•. 

In the corrective action program. 
rcmedtatton d~cisions must be made at 
hundreds of divene 11tes acrose the 
country. Therefore. 81 a practical 
matter. the human health goal will 
typtcally be establ~hed by means of a 
two-step approach. Fint. EPA intends to 
use a ltfettme excess cancer risk of to·• 
as a po1nt of departure for establi~hing 
remedtatlon goals for the risks from 
hazardous constituents at spectfic sttes. 
ThiS starttr.g pomt u generally 
conststent wtth histoncal Agency 
prac:lCe. Whtle it expressu EPA's 
p~eference. it is not a stnct presumptton 
th<Jt th~ final c:eanup wtil attatn that 
r:s~ !eve!. 

The second stPp tnvolves 
constderatwn of a variety of site-specific 
or remedy spectfic factors. Such factors 
wtll enter into the determinatiOn of 
where wtthin the nsk range of to-' to 
to·' the medta cleanup standard for a 
gtven hazardous constttuent Will be 
e3tabltshed. 

This :neans that a risk level of l0-•1! 
used u the s:a:::ng pomt for 
deterr.umng the most aj:~propria te r:sk 
level that alternatives should be 
dcstgr:ed to attatn. The use of to·• 
expressu EI'A'• prPference for rcmedtal 
act;ons that res .. lt in nsks at the morP. 
p~otcct!> e P.nd of the risk range. but this 
does not reflect a presumption tha: tre 
ftna[ remedy should attatn sue~ 11 risk 
level. Tl-,e uit!mate decisi'.ln of what 
le\ el of protecuon "'"ll be a;oprc~riate 
dcpenrls on the s!'lected remedy. which 
IS, tn t11rn. ba~ed on the C!'iteria listed in 
proposed t 2&4.5::S[b). Because of 
fJctors re\<tted to exposure. uncertainty. 
and tcc~nical limitations. EPA expects 
that the entire nsk range y.·\11 be 
avatlable and uttltzed at variou1 aites. 

In the Agency'• vtew. it is important 
to have an inil!al value to which 
adju1tment1 can be made. particularly 

stnce the risk range covers two arden of 
magnttude. By using to-• as the p01nt of 
departure. EPA intends that there be a 
preference for setting remediation goals 
at the more protecttve end of the range. 
other thtngs being equal. EPA does not 
believe th;;t th;s preference will be 10 
strong as to prec!ude appropriate stte
spectftc factors. 

Several examples ilhstrate how under 
today's proposal EPA might adjust 
c:eanup 3tandaros in light of potenttal 
uges. Ftrst. ground water that i1 not a 
po:enl!al source of drinking water would 
not requtre remcdia tlon to a to- • to 10- • 
level (although cle'!nup to address 
envtronmental concern• or to allow 
other benefictal uses might be requtred). 
Second. ground water in a broadly 
contammated area would typically be 
remediated to specific background 
levels u descrtbed below, except where 
the remedtatton toox place u part of an 
area-wtde cleanup. Finally. 
contammated soil at an industrtal s:te 
mi~ht be cleaned up to be sufficiently 
protective for mdustrtal use but not 
residential use. u long u there " 
reasonable certatnty that the 11te would 
remain liidustnal. 

At the same lime. in exceptional 
c.rcumstances. o~her &ite-spectfi.c 
e"'posure factors may mdicate the need 
to establtsh a risk goal for a partic~lar 
contaminant that is rr.ore pro!ect:ve ,·~d~ 
the overall goal of to- •. These s 1 • e. 
~pectftc expos~e factors may t..r.c. _ J,. 
The camuiallve effect of multiple 
contaminants(see following diSC'~~s.w 
the potential for human exposure &s :-1 

other pathwayJ at the facility; 
population sensitivittes; potenttal 
tmpacts on environmental receptor' 
and cros!-media impacts. 

In summ3ry. EPA has proposed an 
arproach that allows a pragmat.c a:c j 

n~xtble e\a\t~atton of potential re :-11'~ ... 
at a Site wl':de sttll protecting huma~ 
heal:h and tl-.e ennronmenL ThJS 
a;:-proach emphas:zes the overall Q<',· 

to-•as the pomt of depart:..~re (tn 
sttuatio<ls whPre there are not e-.:"· - • 
standards. s•Jch as MCI..s). while 
ailowmg stte or re:nedy-specific fJ ~ · 
ircludm; reasonably foreseeable f.· 
~ses. to enter into the evaluation o( 

whilt is aopropnate at 11 giVen st:~ "'• 
nsks increase above to-•. thl'y ~ec 
kss desirable. and the ri:;ks to 
ir.dtvtdllals shoL:!d not e~ceed 
appro,.;imately to·•. 

Proposed § :54.5ZS(d)(l)(iit) l:n ' 
cunstderations which may be used '" 
e31ablishir.g media cleanup 1tanj.~.:! • 
These considerations apply to sell:~ a 
&tandard• for both carcinogens a:1d ,. -
carcinogens. The facton li1ted abo'~ 
which may be used in detennm1r.g 
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cleanup standar<:U for carcinogens 
wtthm the risk range are intended to be 
mcluded broadly within these four 
general considerations. 

(1) Multiple Contaminar.ts. The first 
constderation under 
§ 264.525(d)(l)(iii)(A) ie multiple 
contaminants in the medium. In order to 
ensure that individual• eJCposed to a 
medium (e.g., via drinking ground water) 
"dl be protected it may be necessary to 
conSider the nsks posed by other 
constituents in that medium before a 
r:tedia cleanup standard for a single 
constituent can be established. ln 
considering the riska posed by multiple 
contaminants. the Agency will follow 
the procedures and principles 
established in its "Guidelir.es for the 
Health Risk Asse53ment of Chemtcal 
MiJCtures" (51 FR 34014). The cumulative 
rcsk posed by multiple contaminants 
sho~d r.ot eJtc~ed a 1 x to-• cancer risk. 
All oth~r facturs being the aame. the 
rr.edta cleanup standaid for a 
constituent present in a medium that is 
contaminated with many other 
constituec~ts posing sisnificant nsks may 
Co! established at a lower cor.ccntration 
than if that con~tituc:-.t were the sole 
contammant tn the medium. 

(2) Environmental Receptors. 
Remedies mu~t be prote::tlve for the 
e!Wtronment as well as human health. 
S'"ct1on 264.52S{d)(t)(iti){B) allows the 
R.eg10nal Admmis<rator to constder 
"c.tual or potenttal eJtposure threats to 
scn~t!lve environmen!al receptors m 
.:sta~hsr.tn6 media cleanup standards. 
Standards. cntena. and other health
l·Jsed levels an! often baaed on 
;c'otect10n of human health. 11nce more 
.~for.nat10n ts usua:ly avaiiable en 
r '~rcts of co:ttaminants on humans (or 
l .. uoratory animals) than on 
envt:onmcntal receptors. Levels set for 
;::;~otection of human health will 
frequ.::ntly also be protecuve of the 
cnv,ronmcnt. However, there may t:e 
, ·st Jn:es where adverse envtror~"Tlental 
t ·rccts may occur at or below levels that 
~ ·e protectiH of human health. 
~ :n~tuve ecosystems (t!.g .. wetlzr.ds) or 
• ~rea tencd or endangered 1pecies or 
~. tb1tats that may be affected by 
r':;eases of r.azardous waste or 
Lons~tturnts should be eonaidered in 
e c tabli~hing media cleanup atandards. 
T~e Agency plans to develop guidance 
o, evaluating ecolo;ucal L'llpacta. Unttl 
rr.ore substantial guidar.ce is developed. 
th~ t.gency intends to determine on a 
c:1se-hv·case basia when standards m~st 
be est~blished at lower concentrations 
tv protect aenattive ecosyatems or 
environmental receptors. For releases to 
surlare water. federal Water Quality 

Cntena may be used as gutdc.nce m 
making th1s determinatton. 

(3) Other Exposures. Generally, the 
Agency wtll only consider the 
contamination contnbuted by the 
releases subject to corrective action in 
sett.ng protective cleanup levels. In 
unusual situations, however. it may be 
neceuary to consider the presence of 
other eJCposures or potential exposures 
at the site (I 264.5ZS(d)(t)(iii)(C)). For 
example. if residents living in close 
proxtmtty to a facility receive l.!Ilust:ally 
high uposurea to lead due to the 
J:resence of a lead smelter in their town, 
1t may be necessary to set lowe: cleanup 
levels for lead in ground water from a 
SWMU than would otherwise be 
necessary. Remedies whose cumulati,·e 
exposures {i.l!., mixtures of chemicals, or 
multiple pa thwaya of eJCposure) fall 
wtthin the risk range for carcinogtns 
( 1 x 10- • to 1 X 10--,, or mtet acceptable 
levels for non-carcinoger.s, are 
cor.~idered protective of human health. 

Chronic eJCposure to multiple SWMU
contaminated media. although not likely 
a~ most aites. may be cons1dered under 
~roposed I Z64.52.S(d){1)(iii)(C) in 
e~tablishing media cleanup standards. 
.A.n example might be where releases 
ft o!'r. solid waste managem~nt untts are 
p~esent in both ground water and sot!s 
(.'rom wmd blown particulates) at 
nearby residences. In this case. 11 mtght 
be appr<Jpri<~te to set cleanup standards 
fer etther or both releases at more 
csnserv lttve levels. to account for such 
cumulative risk concerns. The Agency 
\. dl e:oc:amme such cross-media eff~cts, 
when appropriate. on a case-by-case 
ta~is. 

(4) flemcdr·Specific Factors. Section 
:::;4.525{d)(t)(iii)(D) allows the Regional 
tdmimstrator to constder the rebability, 
effectiveness, practicability. and other 
relevant factors of the remedy in 
establishing media cleanup standards. 
These fa::tors are related to the remedy 
edechon decision factors specified in 
§ 264.525(b). An eJCample of how these 
f •• .:tors may be considered by tr.e 
Agency in establishing media cleanup 
s~andards under§ 264.525(d) is the 
fvllow1ng. Suppose that one remedi<~l 
r.ltcmallve can thPorctically treat 
cunslltuents in soil to concentratiOns 
p -,sing a 1 x to-• ri~k !~vel. but reltes on 
a technology that has not been 
successfully o.lemonstnted under 
cun<litions analogous to those at the stte 
1e1 question, or may be unreliable for 
r~her reasons. ln this situation. 
consideration of the lor.g-term reliability 
e:td effectiveness of the remedy may 
ruult in the aelection of another 
technology that can achieve a 1 x to- • 

nsk level. but haa been demonstrated to 
be more rehable. 

A vanety of exposure-related factors 
may be conSidered in establishtng med1a 
cleanup atandards. For example. the 
potential and pathways for uposure to 
soda may vary greatly serosa sttes. 
Media cleanup standards will generally 
be established for S01la to protect 
tnd1viduals from health threata resulttng 
from dtrect contact to eoils. ln some 
cases. however. individual health may 
be threatened due to the absorption of 
contammants in soils by planta and in 
t..:m by grazing arumala used for human 
consumption. ln these c.aaes. cleanup 
standards might be aet on the buis of 
protecting health from this uposure 
pathway. 

In establishing media cleanup 
standards for soil based on exposure v:a 
direct contact. the Agency may use the
exposure assumptions listed in 
Appendix D. These exposure 
assumptions are based on a daily intake 
of soil through ingestion. of particular 
concern for young children (see 
preamble section Vl.E.Z.f for a detailed 
d1Scues1on of aoil eJCpoeure 
Jssumption!). However, the ~ency 
recogntzes that these exposure 
a;sumptions would be appropriate or.ly 
1' here sot! ingestion ia plaustble. The 
Agency is considering using d1fferent 
expusure assumptions where different 
e 'posure 5eenarioa are likely based on 
current and projected future land use at/ 
r.zar the 11te. for eJCample. for sites 
located in industrial areas that are ltkeiy 
to remain industnal in the foreseeable 
f·~ture. eJCposure assumptions more 
appropriate to industrial land use might 
be used. Thus, the eJCpoaure 
c >sumptions proposed in Appe:1tli" D 
would apply to sttes near areas t~at are 
r.Jw residential or are reasonably 
projected to become residential. 
Howe,;er. the Agency recogmzes that 
considerable uncertainty is involved in 
forecasting future land use. The Agency 
r:quests comment on the general 
concept of usmg current and projected 
bnd use to develop likely eJCposure 
scer.ar1os fer different 51 tes in 
c' -'veloping media cleanup star.darJs. 
&:td on apecifi.: eJCposure assumpt:or.s 
v. hich are reasonable for these d1ffere:1t 
e 'posare scenanos. 

It should be understood that the 
AJency does not inter.d typically to 
e~tablish cleam:p standards per re (1.e .. 
o cccrding to I 264.SZ5(d){l)) for "deep" 
s:11ls that do not pose a direct contact 
exposure threat. Such contaminated 
&otis can, however. often be a transfer 
source of contaminants to other media. 
such 11 through leaching of wastes into 
ground water or aurface water. In such 
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casea the contaminated toils would be 
dealt wtth aa a source. rvther than u a 
release; that ia. the remedy would 
6pectfy containment. remo\'al or 
•r( a tment meuurea for the )OI!.s in the 
~<~me manner aa f.Jr other aources of 
r~leases (e g .. landf:!ia). Such mc.uure.s 
'-'Juld be re11uired 11 nec:e!&llry to 
ensur~ th.ll med;a cleanup &tanda~Js for 
1:.e affected medta are not excP.eded. 

There are sever11l means cf 
:nvesti~lillnl! the mobd1iy of 
cnr.:ammsnts in aoil. :nc!~ding a 
detcn~ll\e approach ~1.e . .:cns·<.!~rat1on 
of constituent and aoil p~:;~e~ties]. and/ 
or the use of mathemat!~al rr.cJels or 
:eaching testa !for mob!lity to sround 
water). The Agen..:y ia funher evaluaung 
the use or different leach tests, and 
requests comments on these and other 
w<~ya of estimating media transf~r of aod 
conta!lllilanta. 

The ~ency recognizl.'l th3t 1!-:ere are 
~ iso techmcallirr.itattons whi::h must be 
co:-~stdered. in addition to scientific 
.:-:fonnat10n about the ~azurds to human 
h~alth and the enV1rcmment. in 
establiahing media clcanuiJ s•.andarda. 
F:Jr ~$ample. medi3 cleanup standard• 
woull not be set lower th<Jn detectable 
leveli. Consideration of reli>~bllity, 
ei'ec4!venesa. practtcabdity. and other 
rartan wtll generally be considered on a 
ccase-by-ca!e basis. 

c C:eanup Leveis and OthN Sources 
,J Contammat1an. In some c;:s~s. sohd 
... aste management units will be loc:nted 
en are?s contaminated from other 
sources. For example. a suhJ waste 
~:Jr.agement umt may he over an 
ac;uifer already contammated from off
site aources or from other activttiea at 
the facility. Similarly. sn area of 
contaml!lat!'d soil resultinl! from waste 
~anaserr.ent may lie tn a broader area 
uf h:gh naturally occurrir.!( 
contarr.tnation. In such cues. section 
3004(u) gives EPA authonty only to 
require cleanup of COT•tllrr.manta 
relessed from on-1ite aolid waste 
management units. Thts autnonty do.!s 
not extend to cleanup of rel<:uea from 
production areae(unleu the releaiiCI 
"'~ "routine and systematir.") or from 
nff s:te sourcet {unleaa tho11e wurcl'l 
are abo at a RCRA facility). 

Proposed I Z64.525{d)(1)(v) ccC.ifie~ 
tnt~ limitation on 1ection 3004(u) 
. .IUthonty by 111lowi11g tha facility owner/ 
c:p::rator to demons~rate th-.t a apcCtfic 
,-,mcentrutlon of a cun,;ti!u~nt ;r; 1n'! 
·. ,c. .. ~.1·y ala s.::~l,d lll<a:tc :':':.li' .. ;;!c.:1f'l•t 
ur.1t dut:! nut ~ur!"le h·;.,r.l :.ld( ;..,r·.:L :~~1 
,..,;r,er .s attn!.JutJ.t;le t•J ~:::u:· .. e~ :;tb~~ 
~i1,1P. c.n·.rHe sohd 'k'l~:t~e rr'""·~•gt!rr.e!:t 
ur.1~s. If the owner/opurator can 
successful!y m~tke th11 J~mon1tu.ll:.Jn. 
EPA woulci nut ha..,.e the :.Iuthorlty under 
.,tl p8rt S to requ1re cleanup ~low that 

concentratiOn. Proposed 
§ Z64.525(d](1)lv] proV1de1. however. 
that the Reg10nal Admm1strator may 
dctermtr.e th11t cleanup to levela below 
•he backgrou.."ld concentratiOn 11 

r.ecessary for the protectiOn of ~uman 
health or the em 1ronment :n cor.nection 
wtth an area-wide cleanup _ndcr RCRA 
or other authonties. 

The best ellample of thi1 limitation on 
~ecllon 3004(u) 11 found in cor.tarr.mated 
ground water .. If a specific constlt~ent i1 
found in ground water downgra:iicnt of 
a aolid waste ma:~agement unit at levels 
<"Jtceedmg action levels. a Cv!S would 
ordinanly be requtred. However. if the 
facility ow:1er/operator can demonstrate 
that the constituent levels did not 
exceed ~,;p~radidot "background" levels. 
11nd that the upgradient background 
levels did not come from ether solid 
waste management umts on the fJcility. 
cleanup would not be rcquir~d. 
Similarly, evc:t ii ~he downgradient 
concentration ellceeded upgradient 
background. cleanup could be required 
only to the upgradier.t ba.::kground 
\~vel1. This ap;;>roach tn "background" is 
the aame u the one found in subpart F. 

In the case of aoil. the s11me principle 
applies. Section 3004(u) prcvtdea EPA 
the autbority only to require owner/ 
operatora to clean up contammt~ted •oil~ 
to the exte:1t that the contamiration 
denves from releases from a soltd was:e 
mana~ement urut (or that the aret~ 1tself 
ts a solid waste manager.-~ent un1t]. 
Therefore. cleanup of sotls would not be 
requtrt>d under subpartS below 
"b!ickijround" levels. The btlst r.:teasure 
of background level• for aoils will 
generally be naturally occurn..'1g totla in 
areas not contaminated by a facility'• 
acuviue.--for e:umple. off-site aolls. 
However. in areu broadly 
contamtnated Wlt.h conslltuents not 
aubject to section 3004(u) (for exan:ple. 
from manufacturing or off-aile atr 
emiaaions]. an owner/operator m11y be 
able to argue succesafully that 
constituent• found on a factlity below a 
certain level cannot be littributed to 
releases from a 1olid wAste manaJlem~nt 
untt. 

Tuday·s proposal. how~ver. dces not 
allow RCRA !acilitie1 located in 
contaminated areas to i!ofTl'Jre facility 
contnbutwns to the contamina<ion. The 
perm1ttec will be req;.11:ed to de11n ur 
the conta;r.mt~t:on caul>ed by his/Iter 
wR~~e rr.<.ona>jcrncnt lit::lvitl..:3. ~r;'·:~s J 

Jt!termma. tc•; :1> :11ode unc1~r ;;r:Jpu:.ocd 
~~C11LH1 :fr~ ,;:;:,\d;l:) ~l41 rt·~Ht:f!t~~:cn of 

the rt:iease is not ~eq,;:red. 
In re,·t!!"" .r.,; :~1' der.-~:J::::t•ai:"., :.!r.Jrr 

§ .!G4 52!;:jl(1J(v) that 11 hs.zardr.us 
constitur.ctts) ;ot a ;~cc1fic conccntr~~~ian 
in a medi•.L-n is n<Jtur;..l!y oc.~:urr.J~ or ia 
from 11 !ource othf'r th11n a solid w1ute 

mant~gement umt at tht facli 1ty. the 
Regional Admmist!'ator wculd ev«luote 
sampltng data developed by th~ 
perm1ttee. The Region&! Adm1m~trator 
wuuld a&S"!SS the ar.curacy of the~~ da1<~ 
and ev<.~luate the stati~tlcai ;:troc~Jt:res 
used !.Jy the permittee to ch<.oractenze 
these concentrahons. The Re~1cnal 
Admm~st:-ator may use the perk:~nauce 
standards pro;wsed or. Augus: 24. 1987. 
at 40 CFR 26-t.97 tc make th:s 
assessmer.t (52 FR 31948!. 

6. Deterrn;natJon that Rer.rcJiaiJ:.m of 
flel!!a~c to a Media Clt1ar.up Stanclurd Is 
Not RPqUJred. Proposed A 254.5ZS(d](2) 
1dcnt1f.es three situations tn whtch the 
Regional Admtniatrator may decide not 
to requ1re cleanup of a releue uf 
h11zardoua waste or hazardous 
consutuents from a SW\iU to a media 
cleanup standard meettng the cond1twns 
of I 264.525(d)(1). These Slt\lations are 
limttcd to casu where :h~re is no ~r.~'!a' 
of exposure to releases from S',\'ML!s: 
case~ where cleanup to a le\ el meetmg 
the standards of l 254.S:S(d](1] wtll not 
re!\dt tn any &igntf:can• ~eduction in nsl. 
to hwnana or the envtronment; or ia 
t~c!'tnically i:npracttcable. In situations 
whe~ the Reg1onal Admmtstrator 
uetennines that cl~anup to a level 
meetmg the conditions of§ Z64.52S(d)(1) 
t• techntcally tmpracllcable. the owner/ 
operator may be requtrc-:i tu remr.diate 
to !~vels whH;h are tecr,ntca\ly 
practicable anJ wh1ch Stl!r.lhcantlv 
reduce threats to human hea:th an.d 1he 
ennronment. 

The Agency does not belteve tha1 
contmu~ further degrade !ion of the 
em·ironment 1hould be allowed. even m 
those situations whe:-e actual cleanup of 
releases may not be required. As 
provtJed by I 264.5:5(d)(3). the Regwnal 
.\dmtmatrator may requi~ Bource 
control measure• to control further 
releases mto the en\ironment. or other 
measures to protect against exposure to 
contaminated media. lf source control or 
other measure• are not necessary {e g. 
the source no longer ellists). a 
dEtennma~on of no further a..:tion n1ay 
be made pur!\!ant to t 264.514. 

11 .-\f"t't;.f of Broad Contammation. In 
some ca!es. SWMt:s releui:1g 
l:<~zart.lous constituents to the 
envmJr.r.1ent wtll be located :n &relia 
1hat Alrcttdy are s1gn!r1r.3ntly 
con:;,r.:,nated. 'v\'hcre the risks [~om 
relche~ !r!.'lm the SWML1! a:r t!"!\uol 
com;::<.~,·d TO th~ r'•k al~ca.:iy present 
f:-,·i7i. ~·-·L·r;.::a are:.1-v.u.:!P. c:uo:ttJmln-:tion. 
ur ~ lu~:"'C' rll!medla! rr;~I.J~:,r~s ~~me~ o' 
lhc S 1t'.·-.\:1: t.t\'C"tJ~ f"1! s'g:u.r:~r.:_!i_l 

rec!u.:e n.il<. f.PA bcht.\I:S the! 
re'lwd: .. n('ln "f releases f"QIIl the SWMU 
to a d~anup ~evo!l meeti~ thP. ,: .. ndard• 
uf ~.2M 52S(tl)(1) would not be 
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neceuary or appropriate. ln theae 
attuations. proposed I Z&UZS{d)(Z)(i) 
would allow the facility owner/operator 
tc provide the Regional Admini1trator 
mformallon demonstratmg that 1uch 
remedtation would provtde no 
s1gntficant reduction m n.,lr.. If the 
demonstratton were successful. the 
Reg10nal Admmistrator would 
determme that remedta tion to a level 
meetmg the standards of I 254.525( d)(1) 
was not necessary. 

For example. ground water below a 
leaking SWMU might be heavily 
contaminated from off-s!te sources. In 
thi1 case. removal cf the SWMU'a 
contnb'..ltion to the contamination might 
have very limited benefit. particularly tf 
that contnbullon waa relatively minor. 
s:mJlarly. a SWMU ~uch IS a surface 
impoundment might be contributing 
relatively trivial amount• to area-wide 
a1r problema. Control of the SWMU 
release. mtght do very little. in such 
cases. to improve the overallaituat1on in 
the area. yet (in the case of an operatmg 
un1t) could be extremely burdensome to 
the owner I opera tor. 

ln auch cases. EPA believes that it 
will make more sense to attack area· 
....-1de problems. where they are 
determmed to threaten human health or 
the env1ronment. on a more 
comprehensive basis and to focus on the 
pnmary sources of release-for 
e"Xample. ur.der RCRA secllon 7003. 
CERCLA. or other envtronmental 
a uth:mt1es. The Agency does not believe 
that it makes sense routmely to req~ire 
remediation of S'..VMU releases where 
they represent only a trivial conlribut1on 
to an llrea·a problems. 

Two point• should be atressed here. 
however. Fint. the facility owner/ 
operator would be required to take 
corrective action where it could have a 
s1gn1ficant effect on reducing nsks-for 
example. u part of an area-wide 
cleanup strategy. The fact of area-wide 
contamma uon would not eliminate 
EPA's authority to requtre action in tl:is 
case. It should be noted that an ar<oa· 
wtde cleanup might not be cooroinated 
under a smgle authority, or within a 
specific narrow time frame; rather the 
Regional Administrator m.y uae a 
v anety of authcrities to ad.dNsa an 
area-wide contamin&tion problem over 
t1me. Second. EPA In any use would 
have the authority under propo&ed 
§ 264.525(d)(J) to require source control 
to prevent further reltases. or to r~;qu1re 
other measurel such as those necessary 
to protect agamst e"<;posure to the 
affected med~um. 

The Agency has not attempted to 
define "Sigmficant reduction•" in r1sk in 
thia rulemak.ing. and believes the 
dcclston IS best made on a case-by-case 
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basts. However, the Agency seeks 
comment on whether a more spectfic 
defimt10n ia necessary for the pur?oscs 
of this rulemaking. 

b. Grou.1d Wa:er. Under proposed 
§ Z6-4.5ZS(d)(ZJ(ii). the Regional 
Adrrt•rastrato; may determine that 
remediation of a hazardous const1tuent 
released from a SWMU into ground 
water to a media cleanup standard 
meeting the standards oft ZM.525(d)(1) 
is not necessary to protect human health 
and the environment if: (1) The ground 
water is not a current or potential 
source of drinking water. and 12} the 
ground water is not hydraulically 
r.unnected with waters to which the 
hazardous ccnatituents could migrate in 
concentrations which could increase 
contamina~ion in the water to 
concentrations thdt exce~d action 
lc\'els. 

In interpreting whether the aqu1fer is a 
c:.~rrent or potential sout1:e of drink1ng 
water. the Agency will generally use the 
approach outlined in the Agency's 
Ground· Water Protection Strategy 
(August 1984 and IS eubsequently 
modified) IS guidance. Generally. Class 
Ill aqu1fers will be considered to meet 
the require!'Tlents specified in 
§ Z6-4.5Z5(d)(Z)(ii). Class III aquifers are 
ground waters not constdered potent1al 
sources of drinking water and are 
considered to be of limited benefici<sl 
use. They are ground waten that are 
heavtly saline. with total dissolved 
solids (TDS) levels over 10.000 mg/1. or 
are otherwise contan:::inated beyor!d 
levels that allow cleanup us1r.g me!hods 
reasonably employed in public water 
system treatment. These ground waters 
also must not migrate to Class I or U 
ground waters or ·have a discharge to 
surface water that could cause 
degradation. 

A determination under 
§ Z64.525(d)(Z)(ii) that remedia:ion to a 
media cleanup standard is not necessary 
might be made in situations where a 
SWMU located in a heavily 
industrialized area has rele3sed to 
ground water in an aquifer that is 
surrounded by ground water that has 
been heavily contaminated from non· 
S~IU sources. It is not the intentiOn of 
the Agency to create a ground-wa~er 
"island of purity" that is unlikely to be 
used for dnnkmg water or other lncn
industnal) beneficial purposes due to its 
location in an area histoncally used 
only for industnal purposes. 

Information from the State and/or 
local government as to the benefici;sl 
use of the ground water may also be 
u,eful if the ground water has been 
classifil!d for spec1fic uses. If the ground 
water ia not a potential source of 
drinking water but has other beneficial 

uses [e.g .. agricultural), then remediatton 
to a medta cleanup atandard may not be 
requ1rcd: however. remediation of the 
ground water to tts benefic1al u~e would 
be requtred. as prov1ded under 
§ Z64.5ZS(d)(J). 

If a dctermtnation under 
~ Z6-4.5ZS(d}(Z)(ii) 11 made where the 
ground wa:er poses e threat to 
envtronmental recepto,, or J:Oses a 
t~reat to human health through an 
unusual expoaun! pathway (e.g .. pondtng 
or basement seepage from shallow 
aqu1fers), remediation to alternattve 
levels could I:kewise be requ1red 
punuant to I 264.5Z5(d)(J). The Agency 
beheves that health-baaed concerns may 
be secondary to environmental concems 
f·)r releases to Clan Ul ground waters. 
The need to remediate Clau lii ground 
waten will be assessed on a case-by· 
case basts. In any case. cleam.:p levels 
for ground water that i1 not a potential 
source of drinking water would be 
established at other than "drir.kable" 
levels. 

In other c:1ses. ground water may not 
fall into Clasa m. but. bec~use of liS 

dtstance from any population or other 
factors. 1s unlikely to become a source of 
crinkmg w.:ter in the (oresee<sb1e futu:e. 
In these casu. remediation might be 
camed out over an extended period of 
ttme. and natural at!cntuatton r:1;ght 
play a maj.,r role in the remedy. The 
t::sue of liming of remedies is d:scusscd 
in more detail in section Vl.F 4 of th1s 
r~eamble. 

To demons!rate whether the ground 
water is hydraulically connected with 
waten to whic.;h the hazardous 
conslltuent' are migratiiJ8, samples of 
water sho10ld be taken within the 
discharge zone of the ground-water 
contammation plume. The dis:harge 
zone will have to be determined on a 
Slle-spectfic basis. and i1 dependent on 
the local hydrogeology. U. upon 
sampling m the discharge zone. the 
levels of the constituent of concern are 
not detectable. a statistical ccmpanson 
of sampling data does not r.eed to be 
performed. However. if the discharge 
levels are detectable. an appropriate 
stattslical procedure should be used to 
co~pare the con1tituent concentration 
m the d1~charge zone to the constituent 
c::mcentralion upstream. Guidance 0:1 

appropnate statistical techniques may 
te obtamed from the proposal on 
statishcal method• for use in the RCRA 
subpart F program dated August H. 19tl~ 
(proposed as 40 CFR 254.97: see SZ FR 
31948).1n addition. the Agency expects 
to develop further guidance on 
approiJriate statistical techntques for 
making these determinations. 
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The determination or whether the 
ground water ls hydraulically connected 
with waten to which the huardous 
constituents •~ likely to mtsnte In 
concentrations which exceed action 
levels will be made on a aite-tpedfic 
basis. The physical and chemical 
characteristic.~ of the haurdout 
constituents in ground water. the 
concentration• of the hazardou1 
constituent• in ground water and 
aurface water. and local hydrogeological 
characteristic.t should be considered in 
making thJs determination. 

c. Technical Impracticability. 
Proposed I .254.52S(d}(2J(iii) would allow 
the Regional Adminiatrator to make a 
dP.termination that remediation of a 
release to a media cleanup atandard 
meetilli the cnteria of I 264.52S(d)(1) i1 
not requi~d when ~medlation is 
technically impnctica ble. The 
de termina tior: :;{ technical 
Impracticability involves a 
cor.sideration of both engtneenng 
feasibility and reliability. Such a 
determina~1on may Le made. for 
e-<a~le. in aome cases whPre the 
na tule of the waste and the 
ry~seologic $i!tti:1~ wo·cl:! '!!lr.~r 
pre\~:1~ ir~s~a!!a!ior. of 1: ~~Jt.:-1 1-v.•',!t:r 
~:1rr.p dr:.i tr~•· •Y!'err. (ur c,thv 
eff~dive clear:up ted:nolog)) CH :;mit 
the effcctiver.ess of Stoc.h a ~y~•rr.t-t> g. 
rjc--~P i:T.!1:isr_i~:e ( 1Jn•nrt:ln2i.t.Ci tn 
r.at~re KJrst furmatwr.s or ir. h:,;~ly 
r~ac: .. red bedrock. In cth•r ~i!U3!10!11 a 
tietc;mination under~ 254.525(d)r21(iit) 
~uy be n1ade whPn rrm•:rLa~iun may be 
technically possible. but the sc;;le of 
operatJOns required might be of such a 
~.:.~gnttude and complexity that •he 
alternative wowd be impracticable The 
Agency is persuaJed :!'lat tn these and 
other Situations deterrr.1ned to be 
tcci-J:ural!y t::t•prac~icat.le from u 
rcmedi.1l j::erspectl ve the Rcj!ion<ol 
Administrator sh:Ju1d ha~·e the <Juthority 
to not require rcmcd1"1"1n to m<:dia 
c:e;,nup standz.rd~ 

Dectsions regard.....'lg the tt>chn1c<ol 
.m;m•dical>iliry of achtcving me..jia 
cieanup s•:J'ldarc!s must be maJe upon 
c<orefw eva<udt:on of the techr.:ual 
.:;rcum~t~nccs m~·olved. Facility ownPr/ 
operator.: wdl t.Je requt:-ed to prov•Je 
L!c:H and convincmg information to 
s~pport ;,ny ;.sseruon that sur.h cle.1nup 
,s te:hnic&iiy tmpracucable. 

As suS6ested in the examples 
..,ro\'lded above. the Agency bt>i1evt'!s 
thdt thP. concept of technical 
impracticability may io some cases 11l~o 
apply to situations 10 wh1ch use of 
a vatlable remedial technologies would 
creutc unacceptable risks to workers or 
s:1rroundir:g populations. or where 
, 11.z.nup would create unacceptable 

cron·m~a impacts. For example. aome 
wutet present a high PQtential for 
explosion during excavation. The 
Agency expects that these type1 of 
situations which could lead to a 
determination or technical 
impracticability will be quite rare. In the 
case of croaa-media impacts. it i1 
expected that aound techniques and 
engineerin, control...-or other remedial 
alternative~hould be available to 
effectively minimize such cross-media 
transfer effecu. In the absence of 1uch 
control• or alternatives. however, 
remediation of 1ucb eituationt could be 
determined technically impracncab\e. 
The Agency is epecifically soliciting 
comment today on the types of 
situa!ions which might warrant a 
determination that remediation or a 
release to a media cleanup atandard 
meeting the ttandard of I 264.~ZS(d)(1) 
is techrucally impracticable. and would 
noL therefore. be required. 

7. Demonstrot1on o.f Compliance With 
,\fedia Cleanup Standards(§ 284.s=S{e)). 
Section .254.52S(e) outlmea the Agency·• 
propose<:! approach to establishlf13 
condition' the permittee must fulfill to 
achint and demonstrate corr.pliRnce 
w1th the me-iia cleanup atandards (or 
a lterr.a t1ve cleanup levels) established 
durin!! the remedy selection process. 
Media cleanuo standards are 
contammant concentration lim11s set on 
a constituent-specific ba~is m each 
envtronmental medium in which the 
perm;ttee is required to remedtate a 
release. (See proposed I Z64.52S(d).) The 
site-specific conditione which would be 
established by the Reg1onal 
Ad!Ulnistrator 10 the permit under 
l Z&4.525(e) ~elude compliance point• 
(where cleanup standards must be 
ar.hteved) for each medium: sampling. 
amilyticaL and ttatisucal methods the 
owner/operator must use in compliance 
demonstrations: and the length of time 
over which the data must ehow th;.~t the 
media cleanup atandard (or alte:-native 
cleanup level) haa not been e:..,~eeded to 
successfully deme1nstrate compliance. 
Each of these requ1rements 11 dt~cussed 
below. 

a. PC'ints ofComphanct>--{1! Ground 
lt,.ater. Pr.Jposed § 2&4.5Z5(e)(1)(i) would 
establi~h that the mediu cleanup 
standard would generally be reqt.:tred to 
be achieved throu~hout the area or 
contammated w-ound water. This would 
requ1re that. if the ground watP.r we~ a 
drmking water source. the enure plume 
of contamination would have to be 
cleaned up to levels acceptable for 
drinking. EPA is proposing this 
alternative smce exposure to 
contaminated ground water may 

potentially occur anywhere Wlthin an 
area of ground-water conammauon. 

Prupoaed I 264.52S(e)(1)(i) would alao 
proVide the Regional Adminietrator Wlth 
the dia~tion to ettablish a PQint of 
compliance for ground w11ter at the 
boundary of the wute when waare is 
left in place. Such di1~tion may be 
neceaeary whe~ it ia impouible or 
inappropriate to install monitoring wells 
at certain locatione. For example. in the 
case of a large landfill it would usually 
be unwise to lnatall monitoring wells 
through the land.filllt1elf. ln addit1on. 
the~ will be circumatances where 
ground water contamination is caused 
by releasee from aeveral d1stmct umts or 
sources that are in close geo(!r9phtcal 
proximity. In auch cues. :he must 
feuibie and effective grou:ld-w .. ter 
cleanup atrategy may wei: be to address 
the problem u a whole. rc.ther than umt 
by unit. a.nd to draw the plume of 
contamination back to a point of 
compliance encompauing :he sources of 
release. Proposed I 264.525(el(1 )(i) 
therefore explicitly gives the Regwnal 
Administrator the authority to s~t the 
point of compliAnce at a line 
encompaning the original sources of :!;c 
release. 

The A3ency atreues that its general 
goal is to clean up the entl.re plume of 
contamination: however. it belif'ves thdi 
for very practical reasons tt must h~, P 

the discretion tu set an altemat1ve pn ,.,. 
of compliance for ground water aroc;nj 
one or more common aources of rele:~se 
In determirung 'A here to draw the po''" 
of compliance in auch situations. the 
Regional Administrator will cons1Jcr 
such !acton u the proximity of the 
umts. the tec.hrucal practicabilttle& of 
ground-water remediation at that 
specific 111e. the vulnerability of the 
ground water and ita possible uses. 
exposure and likelihood or exposur.,. 
and aimi'.ar consideratio!ls. 

Furtl-er. 10 :.ituations where thrre 
would t.e httie likelihood of ex pus uc" 
due tu the remCJ!tmess of the s;te. 
alternate pointe of complicnce TT".ay I.Je 
considered. prov1d.::d r.ontamma t 1vn 'n 
the aqu:fer is cor.tro:led from f,Jrth<'r 
migration . 

Propc.sed l :&4.".Z5ieii't)~1) pre' oJe, 
that the location o! ~roun.i- .... at<-r 
monuonng v.·ells ....-til be spe:::f1ed :C v 

Regior.11l Admi:1:~trator. ihe m:m.lor · 
wells will ser1ie bo;h to mont tor th .. 
effecuvenl'ss of the ground-wi:IIL"r 
remediahon prof!ram. and to allo...,· 1h,· 
permattee to demonstrate compliance 
w1th the media cleanup standards 
ccntamed in the pemut for releases 1 '-' 
ground water. Where waste is left 1n 
place (either at facility closure or at 
operating waste manag~ment un•t•\ 
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wells wHI gentm~lly be locate<! up to the 
boundary of the waste (i.e .. the unit 
boundary for opeMltlng wute 
management units). 

In establishing the point of 
compliance for remediation of ground 
water for today·a propose<! rule. EPA 
considered several different 
alternallvea. These include the 
following: 

• Throughout the ground water 
• At the hazardoua waste unit 

boundary: 
• At the edge of the existin~ 

co:1tamination not to exceed a ''buffer·· 
zone inside the facility boundary (e.g .. a 
lme describing the potnt at whtcb it 
would take at leut five year. for the 
contamination to reacb the facility 
boundary if it was left unat>ated); and 

• At the facility bound11ry. 
The alternative considered \;y the 

Agency whicb would hnve e~tabltshetl 
the point of compliance at the faciltty 
boundary would recogmze that the 
ltkelihood of expoaure to ground· water 
contamination ia extremely unlikely on 
the property of an acuvely mana!Zed 
factlity. Owners and operators of these 
facilillcl art: required to tdP.nllfy and 
monitoreXJsUng contanun<Hton under 
e>:.is!ingregulauons. Where e:..:tstmg 
contamination would re~ult in exposure 
(or to any contaminat.10n beyond the 
facdtty boundary). owner/operators 
would be requ1red to cleanup thts 
con~ammation. A point of compliance at 
the factltty boundary woulcl r1educe costs 
1.1 certam casea. while provtdmg 
protecttoa from adverse exposure 
However. the Agency is not propoaU18 
thts alternative because it may allow the 
spread of contarrunation witbm the 
facdity boundary. and provtdcs a 
smaller margm of aafety than 11 more 
strtngent pomt of compliance. 

Another alternatlve would be to aet 
the pomt of compliance at the edge of 
tr.e ex!Sting contam1na tion. wt th a 
"buffer~ zone mside the factitty 
boundary. This would prohtbtt the 
contmued apread ui contammatton and 
p~ovide a margm of aafety between the 
factltty boundary and any e'liSting 
contaminauon. The 111.e of the "buffer" 
could be determined by the expe::ted 
mob1!tty of the contammation at that 
stte. For mstance. the buffer could be set 
so that 1t would take at least f1ve yeara 
for contaminauon to reach !C,e factlity 
boundary. Once identified. 
contammatlon enterm~ the bu!1er zone 
would be required to undergo corrective 
act1on. 

EPA requests comments on 1ts 
proposal anrl on alternaliv~s to this 
approach. In any C81e, if the Agency 
adopted a point of compl:.:once less 
,tnn;;ent than the waste unit boundary. 

the Regional Administrator would have 
the discretion to adopt a more 1tringent 
point of compliance where warTanted by 
Stte specific chaMlctemtica. 

[Z) Air. ?ropo.ed I 2&4.525(e)(1)(ii) 
would generally establtsh the 
compliance pomt for hazardous 
constituents releue<i to atr at the 
location of the mott eJC:posed individual. 
This ia intended to be the pomt(s) where 
maJC:t:num long-term human eJC:posure 
would occur. It ia expected that the 
pomt of compliance will typically be 
outside the facility boundary. 

In determimng the location of the 
most expoaed individual. the Agency 
wl!l evaluate the riska where people 
spend a atgruficant amount of their time 
on a dally basia rather than ad~u 
temporary or transteot eJC:posure. to air 
emis&tona (e.g~ penona driving by ;:~e 
facility). Thua. cleanup standarda !!l!llhl 
be set at any dwelling. private. or puolic 
budding. or other public or private area 
where e.xpoaurea could occur on a 
regular or connnuoua buia if releaaea 
continue. Thia exposure might occur 
thro~.:gh windblown paruclea (e.g_ from 
contaminated soil). wmdblown volatile 
eml!stons. or tOJC:lC gases migrating from 
the rubsurface into dwelling• or other 
structures. Th'!ae kinds of potential 
exposurea are evaluated dunng the 
facility ~nvestig11t1on. and will generally 
requU"e source controls when they p<"l&e 
an actual or poten:1a! threaL 

In estabhshU18 the locat10n[s) of the 
most eJ~:poted indivtdual(a), EPA will 
generally not include on-stte facility 
workers. but would inc!ude people who 
live on-a1te, auch as rnt.litary personnel 
and fanuliet who restde at a Federal 
facllt ty reqwred to obta1n a RCRA 
permit. Occupational exposures 
gene~ally are the purview of the 
Occupational Safety and Health 
Adminiatration [OSHA). Under OSHA 
lnstruchon CPL 2-2.37 A vf January 29. 
1986. OSHA and EPA have agreed that 
OSHA haa the lead role 10 providing for 
the aafety and health of worken at 
hazardous waste aitet. OSHA has 
establiahed standards for such 
eJC:posuree in~ CFR 1910.1ZO. Although 
EPA haa the au: . .'l0nty to address 
occupational exposures. 1t wtll generally 
do ao only when the Re~tonal 
Administrator haa cause to believe :hat 
inadequate controls are being exercised 
at the site. 

The Agency believes that achievmg 
compliance at the location of actual 
human exposure will. m mo~t cases. be 
fully protecnve. However. the Agency 
recognizes that some ~ltes may present 
ctrcumstancu in wh1ch a different 
compliance point may be necesaary to 
protect buman health and the 
env1ronme:~t. and haa provided the 

Regional Adminiatntor the flexibility to 
set a comphance porn! other than at the 
moat expoaed individual. Thia may 
particularly apply where expoiW"II of 
enV1ronmentaJ recepton are a concern. 
For eJC:ampl,, the Regional Adminiatrator 
could •pec1fy that a penruttee muat 
demonatrate compliance with the 
cleanup atandard at the location or the 
most exposed enVl.ronmental r-eceptor tf 
~1te conditions warTanted. 

The Agency conaidered other pointe 
of comphance for media cleanup 
atandarct. for air. including the unit 
boundary and the facility boundary. The 
Agency, however. believe. that 
requinng compliance wtth ai.r cleanup 
standarda at theae locations would be 
lill1lecessarily stringent. and would 
provide very httle, if any, real additional 
health or environmental protection. For 
exampl~. if the point of compliance were 
set at the unit boundary, releases from 
the unit "''ould have to be controlled to 
l:ealth-based levela. assuming hfe-time 
exposure at that unit. In practical terms. 
this would req~ that emiuiona from 
un~t.s auch u surface impoundments 
would in some caaea have to be 
controlled .. irtually to zero. The Agency 
believea that auch a atand11rd would be 
unrealist1c. Similarly, the Agency 
believea that It ia unnecessary to set the 
p.:>mt of compliance as a routine matter 
at !he fac:lity boundary. a:nce m many. 
tf not most. case' the actual locatiOn of 
e:..posed populanona will be some 
r.onsiderai::le distance from the site. 

As discussed ear!ier in today·a 
preamble (section Vl.E.2..d}, acllon le·:els 
f0r 11ir are determined at the facility 
boundary in order to ensure that there 
wtll be a plan in place to ad~ss the 
contingency of recepton movmg close 
enough to the facility to be adversely 
.. rrected by atr rele&~es from SWMU1. 
Reco~izing that residential pattern• 
may change after a remedy has been 
~elected and implemented. proposed 
§ Z64.560{b) would require the facility 
owner/ operator to notify EPA and any 
individuals who may be exposed to the 
contaminated air if. at any time. 11ir 
concentT~ttiona exceed the action level 
beyond the faolity boundary. The neP.d 
for intenm measure• or additional 
studies would be asseued at that ttme 

The approach propCised today for 
establishing points of compliance for atr 
releasee differa aomewhat from the 
proposed approach for other media. 
such 11 ground water. This is due to 
baste difierencea in the behavior of 
contaminanll in aU' u compared to 
ground water. When a release into 
ground water occun. typically the 
resulting JrOund-water contamination 
will remain at or near the facility for an 
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extended penod of time. Thus. 1f the 
contamination is not remediated. 
exposure to the contamination (1.e .• 
through drinking water wells) can occur 
for yeara thereafter. ln contrast. when a 
release into air occurs. typically it will 
r.~igrate and dispene relauvely ra;::idly: 
the t1mc when in:iividuala who are 
located cloae to the facility cou:d be 
exposed to the air tollicanta would be a 
matter of minutes or hours. Thus. an a:r 
release that is occurring at any given 
tune does not present a long-term 
expoaure threat to those individ:.;als. as 
would a ground-water release. Remedies 
for an air r<!lease problem will most 
often involve stopping or controlling the 
release itself from continuilli to occur: 
the released chemicals will not actually 
be "cleaned up" per ae. 

Although the Agency recognizes that 
there can be other efiectJ f:om air 
releases from aolid waste management 
unita (e.g .• fonr.ation of ozone). the 
gener11l objective under subpart S is to 
prevent exposure of nearby individuals 
to ha.nnfullevels of airborne tox1c.ants 
and carcinogens released from SWMUs 
(~ee .. ction Vll.C.3 of this preamble for 
a dis&ssion of the relation$hip of 
aub~ S to section 3rot(n) •tandards 
a01d ~one concern11). Therefore. EPA 
beliefts that the propcsed ap?roach for 
s.-t:ing points of compliance for a1r 
releases at the most exposed ind1vidC~al 
~~ acnsible tmd realistic. Requmng 
cor.~pliance at the un!t boundary {wh1c~ 
would follow the approach for ground 
water) would, in essence. create a 
s~andard based on protecting agamst an 
im?lausible expoeure scenano. 

Proposed I Z&4.SZ5(e)(1)(ii) abo 
provides that the Regional 
Administrator willapecify locations 
where air monitoring devices muat be 
mstalled and what em1ssion modeling or 
testing. atmospheric dispersiOn models. 
or other methode must be used to 
demonstrate that a pernuttee has 
achieved compliance with the media 
clear.up atandarda. Methoda of 
demonstrating compliance w:tb air 
cleanup atandarda wiU vary from aite to 
site. At many sites. emiasion modeling 
or monitorilli air cloM to tha unit may 
be coupled with air dispenion modelir.~ 
to estimate concentratloOJ of bazardou1 
constituents at the point o{ compliance. 
At other sites. monitonna or air quality 
at the actual point of compliance may be 
:he moat accurate and reliable method 
of demonstratmg compliance with the 
media cleanup standard. ln other cases. 
corrective measures taken to control the 
source of the release may eliminate the 
release to air altogether. ln auch cases. 
continued air monitoring or modeling 
would not generally be required. 

{3) Surface Water. For eurfaLe water. 
the Agency ia proposmg the pomt where 
releases enter the surface water as the 
point of compliance. (See 
§ Z&4.5Z5(e)(1)(iii).) This compl!an(;e 
pomt wHI be uaed for releasn to surface 
water that are OlliOlng. auch as would 
be the case with contammated ground 
water that flows into a surface water 
body. or non-potnt runoff wh1ch ('ICcu;-s 
during ramfall events. The A):!ency 
believes that achieving comphance with 
the media cleanup standard for auch 
releases at the point of entry into 
surface water will be necessary to 
assure that human health and the 
environment are protected. 

EPA recognizes. however. that in 
some casea releasee from solid waste 
management unite that have occurred in 
the past have settled and accumulated 
in aurface water aedimenta. Where 
actual cleanup of contaminated 
sediments Ia determined to be 
necess:lr}'. and cleanup atand;uds have 
been apecilled for the aedimenta In the 
context of a remedy, proposed 
§ Z54.5Z5(e)(1J(iii) would allow t.lje 
Regional Administrator to designate 
location• (i.e .• areu and depthl in the 
aedunent&) where compliance with the 
standards wou!d be required. 

The Regional Administrator w1ll 
specify the locationa where surface 
water must be aampled to mon1tor the 
water quality. The Agency recognizes 
:hat in some caaes (e.g .. fast movmg 
streams) there may be some dilution of 
hazardou• constituents before samples 
can be collected: however. the goal in 
establiehing aampling location• should 
be to minimize aucb dilution effects. The 
Regional Admini1trator also may specify 
locationa where aediment aamples will 
be collected and analyud to 
demonstrate compliance with media 
cleanup atandards. Such consideration• 
will be particularly Important where the 
aurface water ie an important 
environment for aquatic life and/or fish 
or other organism• which are likely to 
be ingested by a nearby population. 

(4) Soils. Today'a proposal would 
establish the point of compliance for 
aoil1 at any point where direct contact 
exposure to the aoila may occur. In most 
casu thia point will be near the aurface 
of ao!ls, because thia is "·here the 
greatest likelihood exists of human 
contact. 

b. Methods. Under I Z64.52S(e)(Z). the 
Agency proposes that the Regional 
Adminietrator apecify ln the pennit the 
aampling and analytical methods to be 
used. methods or atatistical analyses. if 
required. and the frequency of aampling 
or monitoring that may be required to 
characterize levela of bazaNious 

const1tuenta in all med.Ja. and to 
demonstrate compliance w1th medta 
clea:1Up standard. (o• >!ternat1ve 
cleanup levels). In many cases the 
permlttee may have proposed. m the 
Corrective Measure Study. samplmg anJ 
other analytic methods that would be 
appropriate for the remedial al:emat1ve 
as part of an implementabd1ty or 
availability of needed serv1ces analvsis. 
In such cases. the RegJonal · 
Admmistrator may cons1der and adopt 
the proposed methods or oL':er methods 
that he/ she believes to be more 
appropriate for the e:wironmental 
problem being add.1e~sed or may requ1re 
the parmittee to use methods he/she 
believes more reliable. 

c. Timing of Demonstration of 
Compliance. The Agency ia also 
proposilli under I ZIW.SZS(e)(J) that the 
Regional Administrator apecify 111 t~ 
remedy the length of time duri:Jg wh1ch 
the permittee must demonstrate that 
concentrations of haU~roous 
constituent• have not exceeded 
spec1fied concentrations in order to 
achieve compliance with media cleanup 
standards (or al:ernative cleanup 
levels). Under the existing subpart F 
regulations (I 254.100), the Agency has 
requ11ed that facility owner/operators 
remediating ground-water 
contamination from regulated units 
continue corrective action until the 
deSII!:Jated ground-water protection 
standard has not been exceeded for a 
period of three yean. The Agency r.as 
fuund that. given the vanety cf 
hydrogeologic settings of facilities and 
characteristics of the hazardoua 
constituent•. it Is difficult to 
demonstrate reliably that the ground
water protection atandard has been 
achieved by imposing a uniform ttme fo~ 
demonstrating compliance. 

The Agency is not proposing a spec1f:c 
time period under the subpart S 
regulations for achieving compliance 
with cleanup atandards before 
discontinuilli corrective action. Instead. 
the Aiency Is proposing that the 
Regional Administrator specify the 
length or time required to make such a 
demonstration u appropriate for a g1veC\ 
rr.edia cleanup standard. As descnbed 
under proposed I264.5ZS(e)(3) (i)·(v). 
the Regional Administrator m.ty 
consider five £acton in aettilli this 
timins requirement: (1) The extent and 
concentration of the release: {2) the 
behavior characteriatics of the 
hazardoua constituenta in the aiTected 
medium; (3) the accuracy of the 
monitoring techniques; (4) 
characteristics of the affected media: 
and. (S) any aeasonal meteorological. or 
o1ler environmental variables that may 
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affect the accuracy of the monitoring 
r~sults. The Agency believl!a that 
comnderabon of these factors w1l! allow 
the Regional Adm.iniatrntor to aet an 
appropnate time period for 
demonstrating compiiance witt. cl~anup 
.s:andr.rda rather than relymg on an 
aru:tn1ry ume penod for al: faniJllee or 
aU s1tuauons at the same fucdlty 

One u.ample of how ~se 
constderallons m1ght affect a dec1s1on 
on the time a cleanup standard must not 
be e;~~.ceeded to demonstrate compliance 
ts g1ven here. The Agency eJ<.pects that 
pump and treat aystems will be r~qu1red 
at many facilitiea where hazardoua · 
wastes or ba:r.ardoue constituents have 
m1~ated to ground water from SWML:s. 
Ex.penence Ul the RCRA subpart F 
program {which addre81es releases of 
hazardoua constituenu to ground wat~r 
from regulated units) has eho.,·o that 
contmuoua operation of a pt.llllp and 
treat sy4tem may interfere with the 
owner/operator'• abtllty to obtam 
accurate sa.mp\ini data on conalltuent 
concentration levela. Allowin$1 natural 
restoration of chemical ~uuibrium in 
the affected ground water after the 
pump aod treat aystem 11 turned off wdl 
be necauary to obtain accurate 
readmp of constituent concentra!wr.s. 
[f the concentratlon(s) nse to 
unacceptable levels after the remed•ul 
technology 11 disconnected. rc1mtlat1on 
of treatment may be requ1red. This 
process would have to be repeated until 
acceptable concentn1tion levels are 
ach1eved after chem1cal equ1l1bm.om has 
been reached in the ground water With 
the treatment system suspended. In such 
cases it may be neceuary to ex.tend the 
ltfe of the permit until required remedial 
results have been achieved even when 
waste management operatiOns have 
ceased at all active hazardous waste 
units at the facility. 

a. Conditional Remedie~ f§ 264.S:z:i(f)). 
Proposed I 264.SZS(f) would allow EPA 
to select a "conditional" remedy. A 
conditional remedy would allow. at 
EPA'a or the authoti%ed State·a 
discretion. an owner/oper.tor to pha~e
in a remedy over tima. aa lo111 u certam 
conditione are met. EPA recotni?.el that 
10 some caaea completifll cleanup Wlll 
be auffu;tently complex and costly to 
warrant a phased approach to cleanuJl. 
Generally, a conditional remed~· would 
&llow eJusllng contam111at1on 
{~omehmes at exi~nng levei~i to remam 
w1•hin the facihty bound<sry. pn•v•d~d 
that certain conditions are met. ~e!t 
coudillona would mclude aoch;cnng 
media cleanup atandarda for ar.y 
releaaea that have m1grated beyond the 
fttcility boundary u eoor. u praocucable. 
1'11[11emenllng eource control measure• 

that win enaun that contmut:d releases 
are effectively controlled. controli•ng the 
further m1gratton of on·s!te 
contamination. and prov1d1ng fin~;nc;al 
assurance for the ult1mate completion of 
c!eanup. The length of time tl:at 
con:ammatlon could be allowed to 
remain wlth;n the fac11ity boundary 
wouid be establi!thed on a atte-~pecific 
bat .. s. but could be for aa long aa the 
perm1t remams·in effect. Nothing in this 
prov1sion. of coune . .,·ould prevent the 
transfer of property subject to a 
cond1tional remedy or other corrective 
actton reqUirements. For a further 
d1~ClJss1on of the property transfer 1ssue. 
see sect1on Vl.L.l. of tltis preamble. 

Th:s type of remedial approach may 
often be appropnate for RCRA facilities. 
for several reasons. Firat. permitted 
RCRA facilitiel will typ1cally be actively 
managed orn:·~~t1es. with viable owner/ 
operators"'· .. : :.;n runtrol and restrlct 
access to::-." rr~·i•erty. Typ1cally. 
exposure at such factliliea {wh1ch have 
permtts to manage hazardou1 waste) 
WJ\1 be aignifi~ntly lesa than at attes 
wher~ acceae is unrestricted. For 
ex.ample. actual dnnking of ground 
water under the facility will not 
generally occur. nor would residences 
typ1cally be found--u long as the a1te 
rema1ned a RCRA penmtted fac.lity. 
Therefore. an appropnate remedy f'lr 
such 11 s1te m1ght be the cleanup of 
gro:.~nd wat~r contammation under the 
s1te to 1 level consistent w1th current 
exposures. Most RCRA facthttes po11e 
sigruficantly lower er.v1ronmental and 
human health nsu than Superfund 11tes. 
and the~fore the nel!d to punue 
complete cleanup at such facilities will 
often be leu Ul"''!ent. The uae of 
cond1tional remedies in appropriate 
situationa complement• EPA'a overall 
management goal of add.reas~ tb . .e must 
11gnificant and urgent environmental 
problems firt1l 

The Agency anticipate• that there 
may be a variety of facility-apeclfic 
situationa ~mder which a conditional 
remedy would be appropriate. given the 
nature of the contamination problem at 
the facility, the capabilities of the 
owner/ operator and other factors sur.h 
aa th11 level of riak and local pub he 
concerns. One example could be a large 
facil.ty where the contanur.ant sources 
and release• are of no ...:urrent :hreat. are 
relatiHiy remote from any poten: ... l 
receptoa and cun be rel.aoly controlled 
to p~event !"urther Sl[Znlficant 
dcgrada:wn. and w~.ere the uwn!:!r/ 
op<'rator can be reliGona!:Jly e;~~.pec:ed to 
matnta1:1 an effecuve. long-term 
presence at the f11dllty. and thus 11Uie to 
prevent exporure \o contaminants 
durtng the conditiunal remedy. EPA 

recogn1zes thcst deci!lona regard1:1g the 
appropnateness of conditional remed1t, 
could often have important 1mpltca11ons 
for owner I operators. as well a a others 
w:1o may be affected by or who have 
tnterc:st Ln the long·term env1ronment<tl 
cond1t•ons of these factlillel. Such 
dec1s1ons must be made m careful 
cuns1der.Jt1on of relevant. site·speclf1c 
factors. The Agency specifically 
requests comment regarding wh1ch 
factors should t>e considereO-&nd 
how-m detemuning the 
appropnatenesa of conditional re::1ed1cs. 
and wneti'.er more formal critena should 
Le spec1fied in the rule for mak:ng such 
Ut!Cisions. 

Conditional remedies would not be 
appropnate in situations where EPA or 
trle authonzed State laclr.a reasonable 
assurance that further environm~ntal 
degradation Wlll not occur. For ex.ample. 
a cond111onal remedy would not ~e 
appropriate in the case of a fast moving 
p.ume or m ctrcum~ootancea where the 
1-.ydrcgeolngy of the area suggestll ~at 
add1t10nal \·erucal migration willltkely 
occur de11pi!e the Implementation of 
engweer-ed !yatem• or devices to control 
plume m1gration. Further. conditional 
rer.1edies may not be appropriate tn 
SitUations where 11 site wtth ground 
water cor.:amtnatiun 11 located m close 
pro>.1m1ty to an environmentally 
s~n!•tl\e area. In the case of Federdl 
fdclltt;e!. Co:1:::t10nal remedll'S may be 
frequently used because of a 
como;nallon of factors. includ1n~ 
techntcallimitations on the ability to 
ach1eve complete cleanup at fae11ittes 
.... h;ch are often extremely large and 
complex. and the unique financial 
consrramta placed on Federal facilit1e5 
by the nature of the federal budget 
process. 

The media cleanup standards. source 
control actioru. or other action• requ1r~<i 
under a condiuonal remedy may or may 
not be sufficient for a fUlal remedy. 
Tuday·s rule recognw1 that in some 
caaea. there are :echnicallimttat1ona to 
achievifll complete cleanup of ground 
water contamir:ation. The propo&al 
recogm:r.ea this and allo"·s techn1cal 
prachcability to be factored into the 
dec1swnmaking proceu at a parttc·.;l3< 
~1te both dl!ring the •election of 
r~mP<lldtton alternatives to be 
r.;:,nsid~~t>d and in the fin•l 
delerm:nation of appropr.~tte N>~e-t.n 
T~e .:t..gc:~cy :1 partic-.Jarl; !nlerestd 

tn comtncr. ·.s on thl! issue fro:rt :ne 
::il;tes. who .,.ill ultimbtely be the 
tmplcmentmg agencies for correc.t,ve 
llCilon. Commenta ar~ aolicited as to 
.,.,.hether States auppor1 thia approach. 
and whe:her they believe it reasonably 
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oddrenea corrective action problema at 
fa::ilities 0perati.ng under State pennits. 

Section 264.5ZS(f)(Z) outline• the seven 
spectfic M!quirementa--<>r conditions
that condttional M!mediea muat comply 
wtth. Should any of these conditions not 
be met dunng the tenn of a facility'• 
pennit. EPA would either impose new or 
addthonal conditions to ensure 
protection. or require the owner/ 
operator to implement a "final" remedy; 
1.e .. a remedy that fully meets the 
standards of I 2M.525(a). ln any event. 
such a final remedy would ultimately 
have to be implemented and completed 
at the facility t:efon! tcnnmatton of the 
pennit. 

Under a conditional remedy the 
owner/operator would be required to 
e(;hteve media cleanup standards for 
any releases that have migrated beyond 
the facility boundary as soon aa 
rracttcable. ln addition. the remedy 
would have to prevent against any 
f...:rther significant environmental 
(:gradation This will lyptcally involve 
1:-:-.plementing source control measures 
tnat will en8lln! that continued releases 
(e g .. l.,chate from a landfill to ground 
\·:atcr)'are effectively controlled. In 
Cl~der liD achieve this standard or 
rrutec1ion. substantial treatment of 
'' ~ste• or other containment measures 
Hil uilen be requtred. In addition to 
' :h source control measure~. a 
c:·nditiur.al remedy W'Juld also Ice 
; ·quired to have imple:r.er:te.i 
l -gmeered systems or devtcc:s to cc:-.:rol 
t::-.: further mtgration of on-s1le reicu3€S 
:~.at have already occurred. For 
t -..ample. in the case of a plume of "en
s: :e" contamin.ltion (i.e .. that had net 
} tOt reached the facility boundary). ti'!at 
"'0uld ccntinue to migrate and fur:!-ter 
( ,;ntaminate the aqutfer if left 
1 -.·:he:ked. the owner/c-peratcr would 
l(; required to install. at a mir.tmum. 
~ .;ne type of ground-water mterceptlon 
system or barrier system that would 
rcliabiy halt such continued migration. 

me source control acttons or other 
<: :tinns required under a conditional 
t L .nedy to prevent further er.v;ronme!'ltal 
c.'· :STada:ion may or may not be 
s_ :fictent for a f:nal remedy. In some 
c o~es. further IN!atment of wastes or 
extra engin'!ercd feature• mig.~t be 
r_·.lutred to achieve final remedial g-:>als. 
t ,ns1stcnt wt;h the provisions for 
remedies under § 264.525 (a) and {b). 
Likewise. the final remedy would also 
r :quire compliance w!th standards !or 
Jttatnmg medta cleanup stJr.dards 
, .. 1thm the facility bounc!ary. as well as 
o"tside the facility. 

Under a conditional remedy. any 
t. ~atment. atorage or disposal of wastes 
r~quired by the remedy would have to 
bE done in accordance wtth the 

require:nents for management of wastes. 
as specified in proposed S § Z&4.:i5G
;::54.559. 

Today'a proposal would requtre that 
financial assurance for the remedy be 

.Je:nonstrated. The Agency recognizes 
t:,at financial assurance oay often be 
,·ery important in ensuring the 
effectiveness of a conditional remeJy. 
as well as ensuring that final cleanup of 
t:,e facility will be achieved .. Comment ts 
!elicited 81 to the type~ of financial 
e 3~urance requirements that should be 
imposed on conditional remedies. 

Since a conditional remedy may allow 
some contaminated media to remain on 
the facility during the course of the 
remedy, a critical feature of the remedy 
w11l be ensuring adequate controls to 
prevent against exposure to such 
contamination. Controls could be 
engineered features. at:::h 81 fences or 
other physical barrie~ to !'!!strict access 
to those areas of the facility. Other non
cngmeered controls. such as 
prohibitions against use of on-site 
ground water for drinking water. could 
a !so be required and written into the 
pennit. 

EPA solicits comments on the overall 
cnncept of conditional remedies. and on 
t:~e S?ecific conditions and requirements 
t!-tat should be imposed in Implementing 
~:.tch remedies. 

G. Petm/1 Madi{ication for Selection of 
flerr.edy (Scct1on 264.526) · 

After a preliminary selection of 
remedy, the Agency will need to revise 
the pennit to incorporate the remedy. 
This decision {selection of remedy) is a 
n:ajor one in the corrective action 
process, and the public is entitled to 
review and co'mment on the Agency's 
preltminary decision concerning 
ap;Jropriate remedial acttvites at tre 
f..1ctlity. Moreover. this modification 
provides an op;>orturtity fur the p•..:b!ic to 
comment en activities (e.g .. the remedial 
investigation• and the C.\.iS) that ha\·e 
led up to the identifica:ion and selection 
r.f the remedy. A.. a result. the Age:1cy 
beiieves that a major modification of the 
;;.?rmit is appropriate. Therefore. t!-.e 
,\gency is proposing today in 
§ 264.525(a) to require a m11jor per:nit 
modification for the purpose of 
specifying the selected corrective 
r;:easures and imposing a schedule of 
com?liance for i:nplementtng the 
remedy. 

The regulatory authority for a major 
per.'!'ltl modi fica lion ia found in 40 CFR 
270.41. as amended by proposed 
~ 270.41(a)(S)(ix) of today' a regulation. 
No changes are being proposed in 
today'a rule for the major modification 
process. which requires a 45-<1ay notice 
<>nd comment period. a response to 

cor::.menta. and a public heanng 1f auch a 
heunng 11 requested. (Regulations 
~onceming standards for major 
modifications an! located at 40 CFR 
270.41; governing procedures are found 
m 40 CFR part 124.) 

Opportunities for public involvement 
in the corrective action process !><!yond 
the mod1ficatton for selection of remedy 
are d11cussed in Section Vlll of todo~y's 
preamble .. 

Proposed I 264.526{b) soecifies seven 
elements that would be irlcluded in the 
modified pennit. The propoaed 
modification and ita accompanying 
statement of basis would provide a 
framework for the facility owner/ 
operator'• and the public'• 
understanding of the remedial activities 
aelected for the facility. fint. the 
proposed modification would have to 
include a description of the technical 
fealurea of the remedy necessary to 
achteve standards for M!medies aa 
stated in proposed t 264.525{a). This 
description mu1t be complete enough to 
enable a reviewer to detemine ti'!at it 
complies with the standards for 
protectiveness. attainment of media 
cleanup atandards. source control. ar.d 
waste management practices imposed 
on all RCRA remedies under 
§ 2b4.525(a). For instance. if an 
mcmerator is to be constructed to 
1:1cmerate waste at the faci:ity. the 
description would generally indicate the 
t:-1Je of incinerator proposed. the part . 
2&4 pe:fonnance standards the 
incinerator would meet. the capacity, 
etc. The remedy description might also 
need to specify equipment or design 
features needed to address air releases 
f:om the treatment process (e.g .. air 
stnppera used t.J remove volatile 
organics will generally be required to 
rave a control device such as a carbon 
adsorption unit). The techrtic;,l features 
required should be provided in sufficient 
detail to allow meaningful comment and 
to provide the facility owner/operator 
clear guidar:.ce in developing a remedial 
design. (See discussion of remedy desig:-t 
under section Vl.H of todo~y's preamb!e.) 
At the same time. EPA believes that 
many details of the remedy-for 
example. the operating conditions of tr.e 
t:lcir.erator needed to meet the 
performance standards or the exact 
r:.ature of emissions control devices on 
tanks-might not be available at this 
stage and would be add:essed during 
~ pproval of the remedy desig:1. 

Second, tod<:~y'a proposal would 
requin! in I 264.5Z6(b)(2) that media 
cleanup standards established during 
remedy selection be included in the 
modified permit. 
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Thmi. propoaed I ze.4.526{b)(3) would 
req ut~ that the modified permit 
de,cnbe conditions the permittee must 
fulfill to demonstrate compliance wllh 
the media cleanup atandard.l 
established in the remedy aelection 
process under I Z64.52S(e). For example. 
t~e modified permit ml8ht requtre the 
owner/operator to continue momtonng 
ground water over a certain penod of 
Lme after a cleanup atandard has been 
achieved to ensure that the leveiia not 
subaeq:.~ently exceeded. ln addition. the 
penntt might apecify where ground 
water would be monitored to meusure 
compliance. Again. specific details on 
compliance measurements might not be 
available at remedy aelection. but would 
be addressed through remedy design. 

Proposed I 264.526{b)(4) would 
requ1re the Regional Administrator to 
specify standards applicable to the 
management of corrective action wastes 
in the permit. For example. if the remedy 
selected apecifiea use of a temporary 
tank at the facility for the purpose of 
waste treatment any design. operatmg 
or performance standard deemed 
applicable to the operation of the unit 
would be included in the modified 
permtt by the Regional Administrator. 

Fifth. any procedures the perm1ttee 
must fo\low to remove. decontaminate. 
or close units or structures used dunng 
remedy implementation would be 
specified in the permit. as well as ar.y 
po~t-c!osure care required. In the 
example of the temporary umt used 
above. the Regional Admintstrator 
woc;ld specify any closu~ stand;uds 
that applied to the temporary unit If the 
unit ..,as employed to treat hazardous 
waste. 

Proposed ~ 264.526(b)(6) would 
req:;1re that the modified permit include 
il schedule for initiating and completmg 
ail ma1or technical featll!'es ar.d 
r..destones of the remedy. 

ftnally. the modified permit must 
1:-".clude (under§ 254.526(b)(7)) Rny 
re~uirements for submission of program 
reports or other information deemed 
neces,ary by the Regional 
A::imt~IStratcr for the purpose of 
overseeing ~medy implementation and 
prc,gres~. For further discuaaton of the 
re::"ecy selection proceu and 
co~.;:JOnents of the decision-making 
proce~s. see sectwn VI.F of torlay's 
IJreamble. 

The Agency believes that these 
:T.1n11num requirerr.ents-a descnptlon of 
t:,c re:ncdy's technical features. the 
cleanup standards that must be 
ach1eved. the standards that must be 
mel to demonstrate compliance w1th the 
mcd•a cleanup atandards. standards 
applicable to the management of 
correct•ve action wastes. requtrements 

for removal. decontamination. closure. 
or posH:Iosure of units or dev1ces 
employed dunng remedy 
implementatiOn. a schedule of 
comphance. and requirements for 
reportin~t-are the most important 
decisions the modified permit must 
reflect. Further. they are essential to 
inform the public fully of the Agency's 
prelimmary dectsion when the draft 
permit modification ~ iuued for notice 
and comment, 

In add1tion to the draft permit 
modification itself. EPA would also be 
required to publish. under the permit 
mod;fication requirements. a statement 
of bas1s. This statement. which would 
be roughly analogous to the Superfund 
Record of Decision (ROO), would 
generally describe the basis for EPA's 
tentative remedy aelection or approval 
and an explanation for tbe cleanup 
levels chosen. In addition. EPA would 
generally make the remedial 
Investigation and the CMS reports 
avadable to the public for ~\·lew. The 
scope and content of the statements of 
baSta wtll vary widely. of courae. 
depending on the complexity of the site, 
the nature of the pro;:>osed remedy. the 
level of public interest. and other 
relevant factora. In any cue. they 
should be sufficiently deta1led for the 
pulJl!c and the fac1lity owner/operator 
to understand and comment on the 
Agency's tentative deciSIOn. and the 
stud1es and concl•jstons leaelmg up to 
the deciSion. 

The permittee. based on the remedy 
selected and epproved m the final 
modified permit W1ll be required under 
proposed § 264.5Z6{c) to demonstrate 
financial assurance for completmg all 
requtred remedial actions specified in 
the mod1fied permit. The proposed 
regula lions for financial assurance for 
corrective action (FACA) (51 FR 378!i4]. 
as discussed in sect1oru IV.O and 
VII.C.S of today's preamble. may be 
used aa guideline• by owner/operators 
for demons:ra tlng the required fi nanc; al 
assurance. 

Today'• proposed § 264.526(c) would 
requ1re the permittee to demonstrate 
f•nancial assurance r.o later than 120 
days after the modtfied permit bccomPs 
dfec:1ve. The Agency bt:lieves that this 
approach 1s needed smce the remedy 
proposed for the facility in the draft 
permit modification may be altcred in 
response to comments. and since final 
detaded remedy des1gn. constructiOn. 
operatton. and mamten11nce plans which 
wtll provtde signtficun!ly 1mproved cost 
esttmatea may not be submitted until 
after the modified permit is in effect. 
The Agency cho~e 120 days to promote 
cons•atency with other RCRA financial 
a~surance provisions. Experience in 

1mplementmg the ft.nanc1al assurance 
proviSions under 40 CFR part 264 
subpart H. has shown that 120 da.ys ia a 
reasonable period of time for ownen or 
operators to obtain financial assurance 
mechamsms. The Agency ia specifically 
soltc1t1ng comment on this proposed 
proviSion today, and whether 120 days 
after the final remedy decision i1 
Imposed 13 an appropnate length of ttme 
for demonstrating financial assurance. 

In addition. propased t 264.s2s(c)(2) 
would allow the Reg1onal Administrator 
tn certain Circumstances to release the 
fac1hty owner/operator'• mechanisms 
establishing financial responsibility for 
closure and post-closure financial 
auurance at the time financial 
assurance for co~tive action is 
established. This amendment it 
necessary to address aituations where 
corrective action il conducted at 
regulated units-particularly under the 
subpart F requirements of 1 264.10Q
and the corrective action achedule of 
compliance replaces the unit's closure 
plan. In _these cases. it will generally be 
appropnate for the Regional 
Administrator to release the facility's 
financial assurance for closure and post· 
closure for that umt and allow the 
facility to apply the mechanis!Tlll to 
financial assurance for corrective 
action. In addition. at the point where 
t:"e umt subject to corrective action is 
effecttvely closed in acco~dance wtth 
the corrective action schedule of 
comphance. the Regional Administrator 
would have the authority under today· a 
proposal to release the owner/operator 
from th1rd-party liability reqc;irements 
with respect to that unit. Th1s propo~ed 
requirement is consistent with the 
current provisions of Jubpart H. which 
generally provide for the release of 
third-party liabliity mechanisms at the 
lime an owner/operator certtfies fin:~! 
c!osure. 

Sect10n 254.52G(d) provides for phased 
remedies when cons1de~ed ap:::.-op~iate 
by the Rcsionul Administrator. Th~ 
concept of phased re:ned1es is simtlur to 
t,e designation of ··operable :.~:tits" in 
CERCLA. Remedial c.c::ons at CERCL \ 
sttes are oft~n mun.J~ad 1n s:ages culled 
operable unil! S1r.::e tt is ofkn no~ 
feasi~la. for a v:u1e:y of reaso:u. to 
clean up an enti~e Site 1r. one ac!i~n. 
Operable units und'!!r CERCLA. 0~ 
remedial phases undf'r RCP.A. may 
con~:st of any logt::ally cor.nected set of 
act10ns performed sequentially ever 
time. or concurrently at different ;>ar!s 
of a site. 

One example of a situation where a 
phased remedial approach would be 
useful is where treatment of waste is 
desirable. but where a suitable 
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t~eatment technology or adequate 
treatment capacity is not currently 
H>a1lable. although it is expected to be 
"'·adable in the for~:~l!eoble fub~. b 
~uch cases. remedial pha:;es mig..l,t 
r::msist imually uf limited mea~ures !o 
~taf,ibze the wastes. tc be followed Lv J 

(.::-mpletc r:!spon3e action whP.:J a01 • 
r ;Jprr.rnate treatment teohnolo;:y or 
capacity becomes available. 

Another example of a phucd 
11pproach wvuld be a requirement to 
:.r.stall a ground-water pump and treat 
3vstem to co11trol further movement of a 
c~ntaminar.t plume ami begin t:le 
c!eanup pro-:esa. pnor to :pec1fymg the 
s0u:ce cunlr::~l measures necessary f.::r 
th~ re!eas!r.g unit(s). Conver:;ely. source 
controls at" S\Vll.fU (or SWML:3] :mght 
be required prior 1::1 inat.::lline th~ pum:;J 
and treat IY!Jlllm. This kind of approach 
would be desi.:able. in rr.any coses. 
where tho! di.3integration of the 
engineered atn;cture of the unit(s) is 
re!ulting in continued significant 
relt'asea. but the c0ncenLration of the 
haza.rdou.s conalituenu 1r. tr.e ground 
water had not reached levels or 
locations that thr:!ater. exposure of 
hurnaaa or sensitive environmo?ntal 
receptOrs to hazardous constit:Jents at 
h::~rmml lev~!• in the r.~ar term. 

P.r.y imual remedy phases should be 
cc:1sister.t with. and complementary to. 
the final remedy that is ~tdected 
;;c.:o~c!ing to§ 26~.5:5. The sc;;arJ::;;n of 
;J ~emedy in!o phase3 shvalu 1n no way 
ir:;pede future cleanups: rather. th1s 
approach should often be u~efu: :n 
tJiu~ early action to prevent fur~l:cr 
degradation while other prob:cm~ are 
st1tl in a study phase 

The Agency has detem1ined that the 
use cf phased N!medie! for managmg 
corrective action at RCP.A facil!ttcs IS 
<:~[Jpropria!e for many cf the scm:c 
r~:;sons the concept 11 used Jl 
St.:pe;funri si:es. Using rr- -nedi.,l phases 
c;t RCR.\ s;tes will provic!~ tf:e A~e::cy 
wt~h more flexibility to re:j•:i:e r~::1euics 
tai!ored to 11 te·e;Jecific con;:t!r.r:. :tc:.s. It 
r.. 'Y be advantJg-:ous a! a pJ.rucc;i;l: 
ROl'\ !:!ciH!y to addrl:!ss reb~~..:~ rro:-:1 
:n tnd!viJu.::.! s·w~ru or group of 
::i'.,'MUe ir. stages. focu51ng fir.st on 
tr:ose releases that pose the gt'1!al:!st nsk 
to r.-.m~an health and the envtronm::!nt. 
w~i!~ allowing rr.lea:~es posing le~3 risk 
:,• t..e addressed la:er. 

H. Implementation of Ren:edy 1 S, :-lions 
2:31.327 -21J.J.531) 

1 Remedy Design[§ 2r:i4.S27f. :\fter 
F.?A has approved the rem~dy tnroueh 
tl:e permit r:1cdification proce:-s. the 
facility owner/operator wtll often be 
required ln the modified pennit to 
develop a remedy design. Proposed 
§ 254.52.7 would require the p~m:1ttee to 
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prepare detailed construction plana and 
spectficaticns for Implementing the 
r~:ncdy. ThP. schedule for !wbm1s~1on of 
L"e plans would be included in a 
schedule of compliance de!ailed m the 
;:-c:rr.1t. This F:opo::.ed rec;utrement I! 
dnalog:::us tc the Superfund pm81'am·s 
E~<:ptlon d dEsign st:1ndards fo!lowin:; 
t~e P.eccrd of De::t~ior. on rcmP.dy 
selection. The Agency wou!d app:-ove or 
r:10ci1fy the design and incorpcrate 11 Into 
the 5chedule of compliance. 

Dc,1g:ts reqt.med under t 2&4.527 e1ust 
include specifications that demonstrate 
c0mplt~nce with the Drplicable 
s:andards for management of hazardous 
and/or solid wastes durirt.g 
implementation of the remdy. as 
d~:ermined by U 264.550 through 
2!:-4.552 of today' a proposal. The 
trlormation required would be 5imilar to 
the information typia~Uy required about 
urul! and processes at facilities in part B 
appli::ations. 

The permittee would also be required 
under proposed t 254.527 to submit 
tmpler.lcntation and long-term 
operatton. monitonng.. and maintenance 
plans. a proj~ct schedule. and a program 
to assure quality assurance dunng the 
const."'\Jctton phase (if any) of remedy 
tmplementatlon. Such information would 
trcludc specific dates for mojor 
r.ulestones and project completion as 
well as other stgruficant events. 

Proposed § 254.52.7(b) would require 
~~~ pen:uttee to l!nplernent the ree1edy 
ac:ording to the plans ancl schedules 
aproved by the Reg1onal Adrrurustrato:
ar'.c.l in a manner consistent with the 
obJectives specuied for the corrective 
measures during remedy selection. 
Section 264.~7(a) will provide that the 
approved schedule end specificahoru 
become an enforceable part of the 
permit. 

Proposed ~ 2G4.527(l:;)(2) would 
r~qu1re the permittee to place a ccpy of 
the appro..-ed design plans and 
specif!cations in the informetion 
:-:!;Jository if the faciliiy is requtrcd by 
t!'le Re;:;icnal Administrator to mai.;;tain 
such a ttpo:Htory ur.der the outhonty of 
§ Z~Q.36 . .a.ll pen~li Uces wou!d be 
req:m~d. un.:.!er propo:~ed § 264.5Z7(b)(3). 
to provtdc •on!lt:n nohce of approval of 
reme.!y design to those persona en th~ 
facllity m<llhng ~st. This notice woulJ 
provide inc!i~1duals on the facility 
r:1<1iling li5t a no~ice of the location c,£ 
ti1e apprvved remedy design und 
~::ectfications and proVlde informstio!l 
on t.he availability of those documents 
for public review. 

Additionally. proposed I 2M.S27(b](4) 
would require the permittee to amend 
the cor'M!ctive action cost estimate and 
adjust the amount of financial assurance 
dcmonstra!ed. if necessary, after 

approval of the reme1!y construc~on 
~~ar.3 and spectficalions. TheJe plans 
,.,11 provtde unproveti cost estlmotcs 
cor.1~.ared to those developed during 
r.:oc,ficatton of the perm1t. Therefore. to 
ersure th~t :Jdequate amounts of ft.:nds 
are ,wadable to cover corrective action 
CJst~. the arr.ount of financial assu~ance 
ctemC'ns:rated must reflect lhP revi3cd 
c::;st est1mate derived from thP. final 
construction plans and specifications. 

2. Prog'"f'ss Reports(§ 284.528). Since 
trnplerr.cntut1on of remedies will often 
t'l~e place over extended time penodR. 
§ "&4 528 of today's proposal provides 
that the Regional Admirustrator may 
r~q u1re pen odic progress reports from 
the permittee. These progress reports 
may contain information on 
construction. operation. and 
mamtenance of the selected remedv. 
The Regional Aclmmistrator would. 
speafy the frequency and format of !uch 
reports 1n the pennit schedule of 
compliance. when a/hi! approved the 
rem~dy design. Such reports would be 
de3tgned to swrur.arize the progress of 
remedy tmplementa tion. discuss 
chang~!> or problems with the remedy. 
and provtde data obtained during 
remedy unp!emcntation. 

The timing and content of progrc:;J 
reports will vary froo site to site. 
Factors that may be used by ~e 
Regton:1l Admm:sLrator in determtr"~-' 
what p:ogress rc:ports are nccesSrtrl : 
a !itven s1te include comple'Uty of ~r:e 
v. aste e1ixture. cornplcx.1ty of the 
rP.meJy. hydru~eologic and climJltc 
cond1t:cns. and potential for expos.-;e 
These factors arc qualitative measure' 
of ti1e ri~ks posed by contaminat1cn .;t • 

spec1flc site. The Agency intends to 
r.1.0:.1'.or clos2ly those aites at wh1ch t!-:~ 
nsk to humar. health and !I.e 
cnvtronm~nt is ~catest. for e'lam;:~t 
the f:equency of progrcu reports rr>s y 
ta greater at sites where there !U~ 
ccr..p:~:x remedit!S and/or a htgh 
polenti~l !C1r exposure to cor.tam1r.Jt.~n 
t~:.ln at Sites .,..'here remed1es are s:".;:J•.: 
und tl'.e potential for exposure is lo •• 

Reports required by the Regional 
Ad!T.tn:stratur wiil t.e toilortd to ~c"' 
~~ te-speo..1iic ccr:ditions. Where 
neccsslry, progn!ss rei-L•rts mdy c: 
ra-:;·J1:ed to contain detailed infom1;, 
or. ren•edy imjjl.•:oentation. ln ot.n~r 
cases. such as where the r"'medy " 
Si11•plc. the progress reporta may be . 
detc.iled. 

The Agency ::onsidt::red scvend 
alternatives to today'a proposal fJr 
al!'J.,.,1r.g discretion to the Regional 
Administrator io requiring progreH 
reports. These included: Not requtr::c ~ 
progress reports from any facility 
requ1ring submisaion of reports on • 
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routine basis from all facilitiet 
1mplementmg remediea; and ~uiring 
development of progre .. reports wh1ch 
would be kept on file at the facility and 
available for inspection by EPA. The 
Agency has tentallvely rejected these 
alternatives. because it believe• that the 
v1mation among sites will require that 
reporting (including frequency or 
reportmg) be tailored to the specific Site. 

All raw data and information 
developed or submitted during remedy 
implementation (including des1gn. 
laboratory reports. ~tc.) must be 
maintained in the operating record of 
the facility 111 long as the facility 
operates under a RCRA permit. 
including any reiuued perm1\ following 
irutiation of corrective action. This 
requ1rement ia proposed in I Z64.5Z8{b) 
and is necenary to enaun that penod1c 
rev1ews a\ the lite will have all data 
available for inspection. 

3. Revrew of Rem~dy /mplementatron 
(§ 264.529}. Under the regulatory 
authonty proposed i.e t 264.529. EPA 
would review remediation activities on 
a penodlc basis. Such rt'views will take 
place throughout the design. 
conlltruettion. operation. and 
rr.ainteannce of the correctin~ 
mcasure(s). The ~ency'a revi~w of 
remed1atwn activilie• will ccnsist both 
o! a rc,;ew of progren repo!ls 
s:..bm1tted by the pcnmttee ar.c. where 
n~cessnry, on-s1te m'pcct!ons and 
oversight of remedy desii;n. 
cons trucuon. operation. and 
rr.;untenance. The Agency ia!ends tv 
focus on-s1te inspections on 11reas 
1dent1fied for oversight in progress 
reports or prior Agency reviews. 

The Agency believes th11t the 
authority to perform dose r~views of 
remediation activities is an esseunal 
element of the correct1ve act1on 
program. E;ilpericnce Ul the HSW A 
corrective action program and tne 
CERCLA remedial program has 
demonstrated thai timely and dose 
oversight of cleanup actlvttles 1s 
e~s~nt1<tl in many cases to ensure thdt 
remedir!s are eiTectively implementl'd. 
For example. oversight of the rem~dy 
may md1cate that the technology 
ong1'1ally called for in the de!lgrl plans 
1s not in fact succesafully meetUlg the 
med1a cleanup standarda. Proposed 
~ 254.529 prov1des EFA w1:h the 
authonty to take steps to rem!:dy such 
1:nplementation prcblcms. 

The Agency intends to work clostly 
wtth ptrm1ttees by oversl'e!r.g rerr.cdy 
,:nplementation and arldres~1ng 
problems m a hmcly mon~er. \\'here 
proi.Jlema ari:Je dunng tmp.ementatl?n of 
the selected remedy. the Agency w1.l 
attempt to settle such problems 
1nform 11 lly with perm1ttees to ensure 

prompt completion of the remedy ID a 
manner which adequately protects 
human health and the envu-onment. ln 
5ome cases. the Agency may determine 
that an enforcement action under 
sectiOn 3008(a) is necessary to compel 
compliance w1th the permit. In other 
cases. where no resolution of 
d1sa.greementa appears possible. or 
where the contemplated change is one 
that warrants additional public 
partictpahon. proposed I 264.529 wq_uld 
allow the Regional Administrator to 
initiate a permit modification uamg the 
procedures laid out in 40 CFR 270.41 or 
tho~e proposed today under I 270.34(c). 
If the Regional .'\dministrator believes 
that a disagreement over a proposed 
proVJs1on is suited to alternative d1spute 
resolution. ahelhe may seek resolution 
usmg the procedures described in 
sec lion VI.L.7 of today'• preamble. A 
more detailed diacusa1on of 
circumstances which may requi.n perm1t 
mod:fications may be found in sect1on 
VI.L of today·• preamble. 

The Agency also considered. !Jut 
re)t::cted. requiring a specific number of 
facility inspecuons dunng remedy 
implement3tion. Because the var1ety of 
problems to be addressed under today"• 
proposed regulation is extensive (as 1s 
the range of proven reliabdity of 
tech!lologtea which may be employed to 
addre!S the problems. complex1ty of the 
o~tc. and potent11tl for P:o~posure). tne 
Agency haa concluded that frequency of 
site rev1ews must be a case-by-case 
dec:sion. 

4. Camplet.ion of Remedies(§ 264.530}. 
Proposed t Z64.530 would establish 
cnteria by which the owner I operator 
would demonstrate the completion of 
reme<11es. 

::.ectton 264.530 would spectfy that 
corrective measures requ1red in the 
permit are complete when three 
conditions have been met. First. under 
proposed t 264.530(a)(1), the 
requirements for comphence w1th all 
media cleanup standards (or alternative 
cleanup levels) as speCJficd in the perm1t 
would ha\'e to be met. F;:,r e-.:ample. if 
both a ground-water and soil cleHn~p 
standard are !!pecified in the p('rm1t. the 
cleanup standard must have been 
achieved for each med1um before the 
facility meets the cnterion of 
compli11nce with all media cleanup 
standards. In addition. :1fter initially 
liChieving the cleanup standard the 
perm1ttee gP.nerally wo•1ld be required to 
momtor the medium for an adJ111onal 
penod of time to ensure that the remedy 
was in fact complete and that 
contaminant le\'els did not subsequently 
exceed the cleanap standards under the 
provisions of proposed§ 254.525(e). This 

requ1~ment i1 discussed in section 
Vl.F.7.c of thi• preamble. 

Second. under proposed 
§ Z54.5JOfal(2). all actions requ1red m 
the permtt to address the source or 
sources of contammation mUJt have 
been so t1sfied. This provision is 
des1gned to prevent continued 
contamination 1n the future. One type of 
source control which may be required IS 

construction of a structurally sound cap 
on an mactive SWMU to prevent future 
contaminant migration to surface water 
whu.;h could potentially result from 
ramf11ll runoiT from an uncovered 
SWMU. 

Third. und~r proposed § 2G4.5.30(a)(3). 
the permittee would have to comply 
with procedure. specified in the permit 
for removal or decontammation of un1ts. 
equ1pment. devices. or 1tructures 
requ1red to implement the remedy. In 
other warda, temporary atructuru or · 
ef1U1pment necessary to conduct the 
remedy must be removed or 
deccntammated to complete the remedy. 
For example. liners or the contents of 
temporary waste piles would have to be 
disposed of according to appropri&te 
waste management practices. Units 
employed during the remedial activities 
to mar.a~e hazardous waste will be 
rcqu1red to meet the closure 
pe,·formance standards for :he 
appropriate type of umt. (Closa:e would 
~at be requ:.rcd. of course. if the owner/ 
openstor wtshed to continue use of the 
un1t to manage waste and conttnued t.:se 
was allowed m the permit.) 

Proposed I 264.530! b) would establi~;h 
procedures that penmttees must follow 
to document that corrective measures 
have been completed in accordance 
with the requ1rements of I 264.530( a). 
Upon completion of the remedy. the 
pcrm1ttee would be required to aubm•t a 
wntten certification to the Reg10nal 
Admt:llstrator by registered ma1l statm~ 
that the remedy has been completed 1:"1 
accordance with the requirements of the 
perm1t. The certification must be sign~d 
by the perrmttee and by an independent 
profess1onal skilled in the appropr1a1e 
ter.hmcal d1scipline. Tite t\jency 
believes that a certification by an 
indepe:tdent professional is necessary 
because the pl'rrnittee may li!ck the 
experttse and the incentlve to judge 
~tdequat~ly the compliance of the 
remedy w;th the applicable 
requirements speL.fied in the p~rm•t 

The Agency 1s not proposing to 
spec1fy the types of independent 
profes~10nals who must cert1fy 
completion of the remedy. The Agency 
proposes to require certtfication by an 
appropnate independent professional in 
recognition that diiTerent certifications 
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may require d1fferent skllh (e.g .. an 
eng:neer may ~ appropn11te in aome 
cases whereas a hydrogeolog11t m1ght 
be more appropriate in another). 

The Agency conaidered. but is not 
proposing. a requirement that all 
supporting documentation~ aubm1tted 
along with the certificate of completiOn. 
S1nce. m most cases. the Regional 
Administrator would have required 
submission of perioc!ic progress reports 
0:1 remedial activities and since the 
supporting information must be 
available at the facili:y for inspection. 
the Agency believt>s that submiS~ion of 
ail documentation will not be necessary. 

Upon receipt of the certificate of 
cr:>mpletion, the Regional Administrator 
would determine whether the remedy 
h::~s been completed in accord<Jnce w1th 
the requirementa of propoaed I 264.530. 
If the Regional Administrator 
determine• that the applicable 
requirements Cor remedy completion 
established in the permit schedule of 
compliance have not been met. the 
PegHJnal Administrator would gener::~lly 
notify the permittee of such a decision 
and of the steps the! must be taken to 
com'flete the remedy. After auch steps 
hav• been taken, the permittee should 
submit 1 new c~rt;fica!e of completion 
in a4f::ordance with the requ1rements of 
ti11s aection. 

When the Regional Ad.mmistrator has 
deter.nined that the remedy is cnmplete, 
r".e permittee wlll be nleased from the 
financial a~surance requ:rements for 
corrective action under~§ 204 500(c) 
and 2&4.526(c). 

The Agency is proposing. in 
~ 254 530(c)(l). that the permit will be 
mod1fied according to the Class Ill 
procedures for owner/operator-initiated 
modifications ( § 270.42). to terminate the 
pr~mit schedule of compliance when all 
reqUired corrective actiOn is determmed 
to be complete. 

Generally. remedies required under 
subpartS will be considered complete 
orJy when aU measures at 1 facility 
~ave been completed. Thua. if aeparate 
remedies 81'11 implemented for several 
umta at a facility, all remediet must be 
completed befr,re the Agency considers 
corrective action at the facility to be 
complete. for example. if 1 remedy Cor 
releases from two unit. et e facility is 
complete, but 1 d1fferenl remedy for 
releases from three other uniu at the 
factlity is incomplete. the Agency will 
not consider corrective action for the 
facility complete. 

In some situations. however (e.g .. 
where essentially separate remedial 
actiVIties addressinG releaaes widely 
separated in loc.tion and affecting 
d1fferent environmental medi<~). it may 
be poss1ble for the owner/operator to 

demonstrate that some portion of the 
remediation ~quired has been 
successfully completed thou~h othc: 
required acl.lons are still underway. Th1s 
will usually be the case where the 
remedy chosen for a facility is a phased 
r~medy divided under proposed 
§ Z64.526(d). In such cases. the Regional 
Admimstrator may allow submissiOn of 
certifications of partial completion of 
rcr.oedies by the owner/operator. 
Certifications of partial completiOn will 
be handled in a manner analogous to 
certifications of partial closure and are 
r•ovided today in proposed I 264.530(d). 
wh1ch includes a provision for P-"rtial 
release of the financial assuril:-:cc 
mechanism as welL However. until aU 
c0rrective action activities required in 
the permit are complete the owner/ 
o;:>erator must continue to comply with 
~ :1 i:nplementiltion and reporting 
reqUirements specified in the penni! 
which hne not been specifically 
!at1sfied to date. 

5. Determination of Technical 
hproctJcabi/ity (§ 2fu.SJI}. This 
proposed sectior. is intended to address 
sJtL:ations where a performance 
r-::quJrement set for 1 selected remedy in 
t!:e permit car.not technically be 
ach1eved after reasonable efforts to do 
so have been made by the pe!T.littee. An 
e'Cample of such a situation might be 
where hydrose0logic and geochemi.::al 
factors that were not fully understood at 
the t:me of remedy selection prevent the 
0 :tamment of. meuia cleanup standard 
for g:ound water 

F..PA will requ1re owner/operators to 
put forth active efforts to achieve aU 
requirement• of the selected remedy. If 
the selected ~med.iaJ technology proves 
not to be capable of attaimng a media 
cleanup atandard or other remedy 
requuement (auch as a tource control 
measure}. EPA may ~qu1re the owner/ 
operator to examine alternative 
technologiea that 11'11 available and that 
may be able to achieve the requiremenL 
If such an a!tern11tiVe technology is 
identified. and ia compatible w1th the 
overall remedial objectives (~.g., would 
not create unacceptable cross-media 
impacts), the permit will be modif1ed to 
require implementation of the 
technology. (See discussion of rev1ew of 
remedy implementation under 
§ 2&4.529.) 

EPA will exar.line, on a case-by-case 
basis. the owner/operator'• efforts to 
achieve remedy requirements. 
Comments are aolicited as· to what 
objective fActora may be examined in 
making these judgments. · 

If the Regional Administrator 
detPrmines that attainment of a remedy 
requirement ia not technically 
practicable and no practicable 

alternative technologies a~ avadaole. 11 
will be necessary to deter.n1ne what 
alternot1ve. or add1t10nal. req·.Jirements. 
1£ any. will be needed to en,ure that the 
remedy adequately protects ~um.::n 
health and the environment. H. for 
example. attainment of a cleanup 
standard for ground water is determ1ne::J 
to be tech:Jically impracticable. 
additional measures (e.g .. fac.d! ty aC'cess 
controls) to controllong-ter.:J e)(posure 
to the ground water may be needed if 
the grour..d water is not drmksble. 
L1kewise. if treatment of contaminated 
sods to specified levels were r.ot 
technically feasible. the soils may need 
to be covered or disposed of in a umt 
w1th upgraded engineering conL-ols for 
releese prevention. In some cases. the 
Regional Administrator may determ1:1e 
that no alternative or additional 
requirements are necessary. For 
example. the total risk from the site may 
be acceptable. although aome 
carc:nogen1c constituent• may exceed 
the desired risk level established by the 
media cleanup standard. 

If attainment of a media cle::~nup 
s:ilndard is determined to be technicallv 
impracticable, it is not the intention of · 
EPA to r;,odify the standard to a less 
strmgent level. Media cleanup atandards 
represent levels that are determined to 
Le prot<!ctive of human health and the 
e:w1ronment; a finding that such 
standards cannot be met does not a'fec: 
the desirabiiity of achieving those 
levels. A determination of tech:ucal 
impracticabi:ity thus represPnts a 
finding that remediation to protective 
levels cannot be accomplished from a 
technicalatandpoinL e.nd that the 
owner/operator will not be required to 
contmue to expend resources to meet 
the standard. 

A determination of technical 
impracticability does not relieve the 
owner/operator of his ultimate 
responsibility to achieve the spec1fic 
remedy requirement. If auch a 
determination is made, but subsequent 
advances in remedial technology or 
changes in aile cond.i lions make 
achievement of the requireC'ler.t 
technically practicable. EPA reserves 
the authority to mod.i!y the permit (If Lf.Je 
penni! is still in force) or take other 
appropriate action to require attainment 
of the standard o: other requirement. 

/. !nt~rim Measures (Section 264.540} 

This section would establish the 
Agency'• regulatory authority to co:np"l 
permittees to conduct interim measures 
As part of its ove:all strategy for 
implementing the corrective action 
program. EPA intend. to place strong 
emphaa11 on using thia interim measure 
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authonty to expeditiously iruUate 
cieanup actiona. especially in Situations 
where 11 is clear that such a meaaure 
will be a necessary component of the 
final remedy. The need for interim 
measures should be assesaed early in 
the corrective action procesa. 11 well as 
in subsequent phast:s ss more 
information on releases and potenti<al 
rP.med1alsolulions become known. 

Under proposed I Z64.540(ii). tt.e 
Agency could require the permtltee t.:> 
conduct interim measures at 11 facility 
whenever the Agency dcter.nines that a 
release from a SWMU (or. bued on site· 
s ;Jec1fic circumstar:ces. a thre..: tened 
reiease) poses a threat to human health 
or the er:virorunenllntenm measu:es 
will be apecified in the schedule c,f 
compliance. and will generally serve to 
mitigiite actual threats and prevent 
imminent threats from being realized 
while a long-term comprehensive 
response can be developed. 

Interim measures may en.::ompose a 
broad ran;e of possible actions. In some 
cases. such measurea will involve 
control of the source of the release. 
while in other cases. control of the 
contaminated medium. or other 
exposu~ controls. will be necessary. 
For example. a permittee responsible for 
contamination of a public drit~kmg 
water supply may be required to make 
available an alternate supply of Jnnktng 
watEr as an interim measure. until the 
contammated surface or ground water 
can be remediatEd. A permittee could 
;]!so be required. u an interim measure. 
to imliate a ground-water pump and 
treat ayatem to control the further 
m1gratJon of contamination. if it were 
determtned that further significant 
dcgrada tion of the aquifer would occur 
whtle options for the ultimate remedy 
for the facility are being atudied. Other 
examples of interim measure• include 
fencing off an area of contaminat~ aoila 
to prevent public acceu. or overpackini 
of drums that are in po:Jr condition to 
pre\'ent possible leakage. 

The Regional Administrator will 
consider the immediacy and magnitude 
of the thrC!at to human health or the 
environment 111 primary {actofl in 
determining whether an intvim 
measure( a) is required. Propoted 
4 264.s.!O(b){1H9l liata factor1 which the 
Rt>gional Admu••strator may consider in 
determining whether an interim meaau~ 
is req'JlrPd. ThP.se factors inclurie: (1 J 

The ume req~.ur'!d to devPlop und 
implement a final remedy: f:.!) ac:ual or 
potential exposures of nearby 
populatiOns or animal• to hozr.r~<Jus 
constituents: (3) actual or potentlltl 
contRrtunation of drinking water 
supphes or senaitivP. ecosystems: (ol) 

funher degradation of the medium 
which may occur if remedial action ia 
not intllated expeditiously: (5) presence 
of hazardous wastes or hazardous 
con~utuents in drums. barrels. or other 
bulk storage contamers that may pose a 
threut of release: (6) presence of h1gh 
levels of hazardou• constituent& m sods 
at ur near the aurface wh1ch may 
mtgrate: (7) weather conditions which 
may c<.::.~~e releasea of hazardoua 
constttuents or mi!Jf&tion of exi.ating 
contammat10n: (8) risks of fire or 
e>.pluSJon or the potent1al for exposure 
to hazardous conatituenta aa 11 result of 
an ar.cident or failare of a container or 
handling system; and. fmally. (9) any 
other 11tuations that may poae threata to 
human beallh or the envtronment. For 
example. consideration of high levels of 
hazardous conatituents in surficial so:ls 
at a facility located adjacent to a 
surface water boJy (see I 264.540{b){6)) 
us~J 'IS a drinking water aource may 
lP.dd the Rcs10nal Administrator to 
conclude that immediate cxcavution of 
the contamtnu :ed soil or other 
containment meaaurea a.re needed to 
prevent a threat to the aurface water 
whtch could result fro:n runoff after a 
hr>avy ram. 

Proposed t 264.5-W{c) would requtre 
th~ Regional Ad.rntruatrator to not..fy the 
perr.uttee in writing of required intenm 
measures. and would requu-e the 
perm1ttee to initiate the interim 
measures as aoon aa practicable. In 
sorr.t! s1tuauona. such as an actual 
emergency situation. the Regional 
Admini•trator mi~ht require the interim 
measure to be initiated immediately. 
with little if any formal procedures. 
More typically·, however. the Regional 
Administrator will initiate a permit 
mod1fication under either I Z70.34 or 
I 270.41 11 appropriate. to apectfy the 
required interim meuure. Section 270.41 
modification might be used. for example. 
if installation of an extensive ground
water pump and treat ayatem were 
required. This would be appropriate 
since 1uch a requirement would be 
resource-intenaivc for the owner/ 
operator. would likely aerve 11 the basis 
for a final remedial action at thf' facility 
during a later decision-making proceu 
conducted by the Agency. and would 
indicate 1 1enous concern {or 
concentrations of contaminants in the 
:;round water about whtch the public 
~hould receive the exten~ive notice and 
comment orportunities provided by that 
p~ocedurc. Conversely. if the interim 
mPasure were designed to address 
;:Jroblcms of lesser magnitude. the 
;;rocedural re'Juiremen::o of the perrnit 
modification proposed today in § Z70.34 
may be sufficient. 

The proposed regulatiOn& 1n th1s 
!uLsect1on are stmtl;;r to thosP. 1n the 
removal acc.:tion of the ~CP under 
CCRCLA (see 40 CFR 300 415). ln m><rv 
ca11es. thl' Agency eJ~.pec:ts that needed 
1ntcnm measures w1i.l be undertekcn 
volun ta nly by the owner I opP.ra tor 
wtthout the need for pcrrr.1t 
mod1ricatwn. ln some cases. hvwt'Vt!r. 
:r.e use of CERCLA removal au•.hont:~' 
or Sccllon 7003 of RCRA may be 
apprcpnate; as tn a Situation whC!re the 
pe~mlttee t! unw11ling to respond qutckly 
to an nposure problem that ments an 
immpd,iite response: and where a pern 11 t 
modification to cocpel the response 
would cause unacceptable delay. For 
e:o:amr-le. this would be the case 1f high 
levels of constituents had m1grat~d fron1 
the facility and were affect;ng nearby 
drinkir.g water supplies and the o.wn!'rl 
operator was unw11li~ to vcluntC~r::y 
make available an alternate .. our<:" .,f 
dnnkmg water to affecteci p0pul;;~!o~s 
The Agency would first act to protect 
against potentH:II exposu;-es. then act to 
compel the permittee to com;>ly wi:h 
other c:Jndaione necessary to protect 
human health and the envlr:Jnmf'nt. 

Section Z64.540(d) indicates the 
Agency·a mtent for intP.r.r.l measures 
t;;k~n at a facility to be con•.1~tent with 
any fu:ther remedv that will he 
implemented at the facility after full 
chMactenzst1ona of the cor.tummJtton 
u:1ctcr thP RFl and selection of the fmal 
rf'medy under proposed § :64.525. 

Tre A~ency has developed gu1dancc 
!or unposm~ mt'!rim measures under 
RCRA. lntenm Final RCRA Corrective 
Action Interim Meaaures. OSvVER 
Oirecti·-'e 9002.4. May. 1988. Contact: 
Tracy Ba.:k (202) 382-31Z.2. 

t\a the discussion above indicates 
mtenm measures are one type of 
corrf'c!ive measure which may be 
re4u:red under the authority of sec.:t10n 
3004(u) of RCRA. ln conaiderins the 
statutory requirement• for a 
demonstration of financi11l as:;urance ':v 
ow~er/ Oj.Jerators for taking corrective 
action. tl1e Agency e'lialuated !everal 
appro11ches to financial assur;;nce f0r 
interim mP.asures. 

In many cases. 1 requirement :o 
demor.strate financiiil usurancl! fur 
interim measures may serve no Ullt<fuj 
purpose and may actually contf!bute '" 
delays in facility cleRnups. Fu< e).d~l1f' ~ 
"'here an interim mea~ure is imposed 
requl;'t~g removal of barrelr. ;:ont.tin.-~ 
hazatdou, con~titucnts (sim!lHr to a 
removal action under CERCl.A) ;: we_ l 

l:>e unnece1sary to require 11 

demonstration of financiHI u~uran<:~ 
smce compliance would be relaunlv 
inexpensive and could be quu.:ldy 
cnmpleted. 
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In other cases. intenm measures could 
Le relatively extensive and could be 
onducted over a period of aeveral 
year!. This could be the case. for 
e<.ample. where a weU aystem must be 
i:1stalled to stop a plume of 
c •ntammation from further migration at 
a htghly complex stle until a final 
r· medy could be implemented. or where 
a ~otl t~eatment aystem is mstalled 
"'htch would requtre several years to 
!ichieve required contaminant 
concentration levels. In these kinds of 
cases. a demonstration of financtal 
assurance for interim measures will not 
substantially i;npact the implementatiOn 
of the interim measure• and would 
promote the Congres~ional intent of 
e.1sunng that adequate funds are 
a "ailable to complete the required 
~~lions. In such a case, reqainng a 
demonstration of financtal assurance for 
an intenm measure within 120 days of 
t~e tmposltion of the intenm measure 
r.~ay be reasonable. 

Another option for addressing the 
c;~estion of financial assurance that wa' 
c·~nstdered by ll'le Agency. but was 
reJec•d. would have interpreted the 
r('quift!ment for financial assurance to 
2 ppiJJ·only to fin11l remedial actions 
required by the Agency. Still another 
posstlile reading of the statute miJhl 
lrad to the conclusion that Imposition of 
a ::y type of corrective action would 
rnqutre a full demonstration of fmanclal 
a _;surar.ce. The .~ency has concluded 
t~at the objective of the corrective 
, ct10n previsions. which is to rcmcd:ate 
e :l'•1~onmental problems tn an 
e' pP.ditious manner and the financial 
J ;surance objective of ensuring 
acequate funding for remediation. 
s ;auld be balanced on a case-I.Jy-case 
t.."s1s fur intenm measures. The .-\gency 
s:JP.ciftcally solici:s comments on this 
a:oproach. 

j .\fanagement of Wastes [Sect10ns 
.·r4 5~264.552) 

1. Ov~rview In the course of 
c.Jrrective action. facility owner/ 
c;Jna!ors will manage a wide range of 
w 3 stes. including both wastes that meet 
t:.c RCRA definition ofhazc:rdo:.~s waste 
2 •d these that do not. ~tiona 254.5~ 
:A.552 of the proposed regulations 
h'ould establish atandarda for the 
r. anagement of these wutes during 
CJrrective action. Under these secttons. 
•· astes that meet the RCRA regulatory 
definition of hazardous waste must be 
managed in accordance With the 
applicable standards of 40 CFR parts 
2G2. 254. 263. and 269. with certatn 
exceptions (see following discussion of 
temporary unita). In addition. statutory 
!dnd disposal restrictions will be 
tnggered when restricted hazardous 

wa!les are ~laced into a land disposal 
umt. and minimum technology 
requtrements will apply to new or 
r.:plllcement units and lateral 
expansions of ex1sting unrt!. F:nally. 
r.un-hazardous solid waste must be 
har.dled according to applicable subtitle 
0 standards. except where the Regtonal 
f,dmtnrstrator determines that 
~dditional controls are necessary to 
protect human health and the 
environment. 

In general. owner/operators wi:l also 
bve to comply with all other applicable 
Federal. state. and local regulations. The 
Lasic responsibility for complying wtth 
any applicable permits and 
reqwrementa will be the owner/ 
operator's: however. the EPA or State 
permit writer wlll consider these 
requirements in selecting a remedy and 
will take steps to ensure that remedtes 
selected are consistPnt with o!her 
federal or State standards. 

2. Cer.erol Performance Standa:-1 
(§ 264.550). Secuon 264.550 proposes~ 
!jenera! performance standard for 
ma;1agement of all wastes dunng 
corrective action. Under this standard. 
t';e Regional Administrator may im~ose 
any rcquire::1ents on the management of 
c:Jrrective action waste that s/he deems 
necessary to protect human health and 
the environment. This standard aprlies 
toth to so!td and to hazardo~.:s waste 
r.::~nased as part of RCRA correcttve 
act1on requirementJ. Thts general 
~·ancard derivea from the statutory 
mandate of sect:on 3004(u) to req;.me 
corrective action; as a corollary to this 
c.uthority. the Agency is authorized to 
ensure that acl!ons taken to implement 
corrective actions do not themselves 
pose unacceptable threats. EPA is 
therefore obligated to impose control! 
on management of wastes. pursuant to 
remedial activities. as necessary to 
p;otect human health and the 
c:wironment. 

EPA believes this general 
~erformar:ce sta.,dard 1s necessary 
because current regulations go~·emH~g 
t~ea!ment. storage. and disposal of so!id 
or hazardous wastes may not be 
adequate in all situations im'Jlvir.3 
corrective action. In particular. m<Jny 
cleanup activities that do not involve 
treatment, storage. or d1sposal of 
r.azardous waste require spectal ca;e to 
J:revent release of hazardous 
conslltuents. For nample, dredging of 
surface impoundments or excavatton of 
sods contaming volatile orgamcs can 
lead to aignificant releases of hazardous 
constituents to the air, potentially 
endangering workers or neighboring 
populations. When auch aituationa have 
ansen in Superfund actions. EPA has 

imposed controls on cleanup activtties. 
such aa prohibiting cleanup when the 
wmd was blowing in a certain direc:10n 
or requiring air monitonng and the 
cessation of activity when 1 apecific 
level was exceeded. Requirements to 
control air emissions from RCRA 
permttted units, when promulgated. may 
not be strictly applicable to certain 
SWMUa. Proposed§ 264.5::.0 would give 
EPA the authority to impose auch 
conditions. or other contro!s. as part of 
correction act10n under section 3004(u). 

Section 2e4.550 proposes general 
performance standards for management 
of all wastea dwing corrective action. 
Under proposed I Z64.550(a), wastes 
muat be managed in 1 way that is 
protective of human health and the 
environment and that complies WtL'l 
applicable Federal. State, and local 
regulations. Facility owner/opera tors 
will be required to comply with all 
applicable regula tiona in carrying out 
corrective action; proposed 
§ Z34.550(a)(2) codifies this requirement 
as a reminder to owner/operators that 
f\CRA corrective action permit 
conditiona do not absolve them of other 
I ~gal responsibilities. 

However, there may be cases where a 
~tate or local law stands u an obstacle 
to the accomplishment of Con:;ress' 
rurpose in enactmg section 3004(u), or 
dtrectly conilicts with regulations 
developed under section JOC4(u). EP.-\ 
believes that in such rare cases where 
State or local laws could be sa:d to 
frustrate the purposes of the statute. a 
court might find auch laws to be 
preempted by RCRA. See. e.g. ENSCO. 
he. vs. Dumas. 807 F .2d.745 (Bt.l-t Cir. 
1988). Alternatively, in the case of a 
State requirement that co:.:ld jeopard;ze 
implementation of a remedy, it rr.ay be 
ross1ble for the S!ate to waive tr.at 
requirement 

3. lvfanagement of Hazardous li.'c,:cs 
(§ 264.551(aj}. In many cases. waste 
subject to corrective actior. wtll me..::t :I.e 
regulatory definition of RCR.-\ 
haz.:1rdoua waste. A facility 'Jwner I 
operator would be handlir.3 haza~doc:3. 
waste ala SWMU, for exam;:>it!. tf it 
contains listed wastes disposed of 
before November 19,1980. or the was:es 
f.;il the characteristic test. Also. release~ 
f~om hazardous waste management 
units exempted from permithng 
r<!quirements. such as wastewater 
treatment units or 90-day accumu!at:·Jn 
tanks. may be hazardous waste even 
though the units in which they are 
managed are exempt from permitting 
Similarly. aoila and ground water 
contaminated with releases of listed 
hazardoua waate wiU generally be 
subject to subtitle C atandards. Under 
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current rules. a contaminated medium 
that ex.hib1ts any of the charactensttcs 
1t.lent1fied m subpart C of part 261 or 
contams a listed hazardous waste. 
1nclud1ng (with certain e,.;.ceptiona) any 
cor.stttuent generated by a liste<l waste 
(e.g. leachate). must be managed as 
r.avudous waste until it no longer 
contains any of the waste, is delisted. or 
for charactenstic wastes. untlltt no 
longer e,.;.hibits any of the 
characteristics. Where wastes meet1:1g 
the RCRA regulatory definition of 
"hazardous'' are treated. stored. or 
dtsposed of during corrective actton. 
they will be subject (with certain 
ex.ceptions: see discussion below) to the 
standards of 40 CFR parts 26Z. Z64. and 
.268 (or. in the case of air emissions. part 
269 or the Clean Air Act). Proposed 
§ 264.551(a) clarifies this point. 

Proposed I Z64.551(a), however. 
would also allow the Regional 
Admrnistrator discretion to watve most 
procedural requirements associated 
w1th closure of hazardous waste 
management units (subpart G of 40 CFR 
part 264) for units created for the 
purpose of managing corrective actton 
wastes. Procedural requirements that 
may be waived include submission and 
approval of closure plans. and spec1fic 
trme frames for submission and revrew 
of the plan and other activtties 
essoctated w1th closure. 

EPA belreves that the process for 
cevelopmg and review1ng remedies as 
outlmed in today's proposal. coupled 
w1th the procedures that wt!l be 
followed rn modtfying permits to spec1fy 
remedies. provides an equivalent and 
equally effective means of ensunng that 
the applicable closure and post-closure 
technrcal requirements are required of 
unrts that are created and operated for 
the purpose of implementing remedtes. 
Were the subpart G procedural 
requtrements to remain applicable to 
those units. the result would be to hava 
two p~rallel. and essentially redundant 
(and somet;mes inconsistent). processes 
i·J• establtshmg technical requirements 
fur r~med:al uruts. It should be 
understood. however. that the general 
performance standard for closure (see 
~ 264 111). and the unit-specific 
techntcal closure standard• could not be 
waive::!. and wtll be applied to new umts 
ere a t~d during the remedy. 

\.Vatver of the subpart G procedures is 
at the discretion of the Regional 
Adm:nistrator. In some s;tuatiom II 
would be appropriate to requtre the 
owner/operator to follow the subpart G 
process for closure/post-closure for a 
untl used in remediation activities. An 
el(ample could be where a unit (such as 
a tank) is constructed and operated for 
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the purpose of implementing the remedy 
for the factlity. but the o-...'11er/operator 
suuseque:1tly chooses to conttnue to use 
the tank after the remedial actJV:ty IS 

completed. for other hazardous waste 
management purposes. Since the tank 
would no longer be part of the remedy. 
the owner/operator would have the 
obligation to follow the normal 
admtntstrattve procedures for closure of 
the tank. 

a. Temporary Uruts (§ 264.55I(b}}. 
EPA is concer.1ed that some techn:cal 
requirements for units prescribed in the 
current 40 CFR part 264 regulations may 
be inappropnate for management of 
hazardous waste during corrective 
aellon. and n;ay in fact discourage 
prompt cleanup. The Superfund program 
has frequently found it necessary :o 
butld temporary units to store wastes for 
short penods of time before treaur.ent or 
final disposal. In many cues. the 
Agency has found that full RCRA 4Q 

CFR part 264 regula tory standards may 
not be necessary for such short-term 
storage taking place during the course of 
remedy implementallon. and that full 
compliance wtth these standards could 
tn fact delay cleanup. for e,.;.ample. for 
some remedtes it w11l be necessary to 
e'<.cavate sods contaminated with 
hazardous wastes and store them in a 
ptle for a short t:me (e g, a few days or 
weeks I. prior to treatment Under 
current RCRA regulauons. the ptie 
would have to comply wllh the part 264 
requirements appUcable to waste pties. 
such as mmtmum technology hner 
requtrerr.ents. ground-water monitonng. 
and other operatrng and matn•enance 
reqUirements. As another e,.;.ample. 
tanks wtll often be used for short-term 
storage of hazardous wastes 1:1 the 
course of a remedy: such tanks would 
accord1ngly be requtred to r.ave full 
secondary contatnr.1ent. EFA !::elieves 
that tn many cases applyt:-:g these 
stringent part :.!'3l standards. whtch are 
designed to ensure adt!:;:.Jate protection 
for long-term m<~n:.<emPnt oi hazardous 
wastes in auch un:ts. would be 
unnecessary from a t~c~n!CJI 
standpoint. as well as ~ou:-t•er;:~roductive 
1n many cases. In the above e'<.ample of 
the temporary pile. a sm::;le liner mtght 
be adequate. w1th sene 1tm1ted 
momtonn~. dependi:-.g on the nature of 
the wastes. the environmental sett1ng. 
and other factors Requmng the pile to 
meet ful~ part 264 star.dards woulJ 
result in delays tn cnnstructmg the pile. 
and increased e,.;.p~:nse to the owner/ 
operator which could otherwtse be 
dtrected to other remedial ...,ark. without 
appreciably increa,ed environmental 
benefits. Note that adjustments to 
mimm~.:m technology standards 

applicable ICT the ptle would have to be 
done in accorda~::e w1th certain 
statutory requirements (see followtng 
dtsCU!StOn). 

Proposed§ 2fA.S51(b){l) provtdes EP:\ 
a~thonty to mod:fy 40 ern part :54 
regulatory design. operating. or closure 
standards for temporary units. as long 
as alternatwe standards that are 
protect:ve of human health and the 
envtronment and comply wtth statut0rv 
requtrements are imposed. In the case ~f 
temporary tanks. for e,.;.ample. the 
Regtonal Admtntstrator would be 
making a determmation genenlly 
analogous to nsk·based variances from 
secondary containmer.t requirements for 
tanks tn U 264.19J(g) and Z65.193(g). 

The Agency bebeves that this 
approach to temporary units: that is. 
adjustmg design and operating 
standards for such unlts on a site
specific basis. is sensible and practical 
w1thtn the canted of the correcti~·e 
action process. The process of 
e'<.amining and selecttng correcti\·e 
action remedies will involve a high 
degree of Agency oversight. and 
remedial decistons wtll be made in 
consideration of a number of Slte
spectfic factors. Stnce remedies can be 
tailored to atte-spectfic conditions. a 
degree of protect ton of human health 
and the envtronment equtvalent to the 
genenc natiOnal standards can be 
achieved. while factl.tat1ng the 
t:me!mess and tmplementablltty of tr.e 
remed1es. 

Thts provtston for ter.1porary untts 
could apply to any untt used du:1ng 
correct:ve act1on. e,.;.cept tncmerators 
and non-tank thermal treatment untts 
(e g .. pyrolysts untt5). EPA believes that 
modtficatlOns of 40 CFR part 254 design 
~tandards should not be allowed for 
rnctnerators a:-td r.o:-:-!ank thermal 
treatment untts because of the 
complexity of these devices and the hi::;h 
level of public concern about their 
operat:on. Further:nore. the Reg!o:1al 
Adm1r.istrator would be authonzed to 
modtfy only techntcal standards for 
temporary untls under this authonty, not 
performance standard.~. For example. 
secondary contamment for tanks mtght 
be modified in spectfic Situations: 
however. baste performa:1ce stJndards 
rela tmg to releases to the environment
such as performance standards in the 40 
CFR part 269 atr emtss1ons regulations
could not be mod1fied. 

It should be understood that under 
thts provtston for temporary units. only 
requ1rements applied solely by 
regulation. and not dtre<:tly by statute. 
may be modified. Statutory 
requirements may be modified only to 
the e,.;.tent authorized by statute. 
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Two etah:tory requircrnt"nt, in 
~articuhr may often be applicab1e to 
tcr:1porAry umts. apeafically. the land 
d.srosal restJ·iction rcquiremer.t~ or 
RCRA sec:!on 3C'04\dH.&l and 40 C~ 
~·..~rt 25R. and the minimum tc::hnolo:;y 
rc4uiren.~r.ts of SeCtiOn 3004(0). 
I !owe~er. t!le Agenc.:y exp-ects th..lt 
t·rrpcrary uni~s may o!tcn be aLie t:.J 
m~ct the s:~,~u:or; provision~ for 
...-..~;vcrs fro:n thP.se requ1r~ments '.1:'\der 
sect1on 3004(;;)~5) (!or tt:e !and disposal 
restrictions). ar.d section 3004(,1)(2) (for 
rmnimum technology requirements). The 
m2jnr pcmut r:1odifirat1o!i ossoo:iatcd 
,, 1•h the >clec::on cf remedy wouid 
providt! i~.l' p;;blic notice and COlr.I:";e:\1 
usuali}· a.• "·cia ted wi~h a petition 
submitted t:y the owne;lopcr:~tor {a 
,.,;:.iver of la!ld disposal restMction 
requirements would. however. al~o be 
published in the Federal R~ter. as 
required by RCP.A :;ection 3004(1)). In 
;~dditi<.;n. the atarem~nt or basis 
associated with the j:'ermit modificalion 
,·;:1! summanze. and the suppor~:::a 
r'.dmimstrative Record will provid~. the 
d~cu:nt"ntation of L'le Agency's fi::d:ng 
1oa~e statutory rec;uirements for 
gran s the waiver ~.a>e been met. 

Agency belie\'CS that w3ivers 
from}hese stu tutory rcqtnr<:ment3 will 
dt.:n:oe appropriate for tempo~:Jry un1t!. 
""din some cases may al3o be essen~;al 
: , th~ prampt 1r:1pleme:1tat:cn of 
currecu•e actiOn. For exarr;Jie. tn many 
c.;es it will he nece~sary to p;;;~e 
":Js'~.;s tcmp<Jrarily on the Ja,J bc,;de" 
nazardous wa~te un1t whe!'l that L;~;t i3 
oo:-tng e:-o:cavated; this placement would 
t-e an intenm step before inclr•ef3tlc.n or 
other treatrr.enL It ha~ been EPA's 
cxperier.-::e in Superfund that full 
rcrr.r,liance with mir.Jcrtt:m tcchnulogy 
requ1remcut. (i.e., dc,tJ.Jie li[l'!r~. 
ot-iO.:hii~C co:!eCtiO!'l systems u:-.:i gnJt::-'.i
"":er momtunr.g) 1n .!'.:ch ca~e~ '-'~Y 
d'c:J t.e unncct:~saniy re~~~ ~ct1ve e:1d 
c ,uJd de:ay c:ltanup. ln!!ead. 'r: :a~es of 
::~-;rt-te!·m str,nge. s~~e!kr.3 :r~s t!lan 
r.~::-imum tt.dmol.:.gy-for e·,c~;l~. 11 

"' ,qle rJt:!t'r ti':ar. dcui.Jle li::N- ccdd 
r:~~·Jer.tly be fdly prote-:tl·;e of human 
~-~a~th und the er.vtrJnmenL The 
i':·~oponal Acirr.:nu;trator could re'lUJre 
,;c~tgn stand:rds lesa strir.ge:1t than the 
:ull17.;mm•im tecl.nology req•J;remen•s. 
"'1 long as they woult.! enaure (consistent 
w•t!'! the waiver provision of sect!on 
.l:-m(o)(2)) that t!:e control• will be of an 
r·t]uivulcnt kvP.l of pro!ccticn for t~2 life 
uf the un:t. 

Stmilar!y. the applic:Jtion of land 
<.bposal rP.strictiona to the tern;::>orary 
p!.1cement of waste could impede 
corrcc:ive action in aome casea. If the 
restrictions applied it would be 
tmpossible to store wutes on the 

g:-::n.:nd whilt? they awaited treatment. 
b~ca;lse pl.Jccment on the g:cund codd 
not occur t:~rure t!:e :reiitmt-::1!. Tl-:e only 
<Jiter.:ative would be to !c.Jve the waste 
un:~cared in place. or to atcrc 1t1n tan:...s 
or contrinl.'rs. which in some cases 
m1ght cause a dday and udt.! to the 
c::m:plell.i!y of tr.e remedy w1:hout 
serving public health or the 
C!l'ilronment. In such cases. it woult.! be 
nece~sa:y to demonstrilte that the 
pet1tion at;::ndards for the lund d1s;;osal 
b'"n have been mtl. so that ~;lch 
t,;:nrorary placement on the land wc:.ld 
be allowed. 

In modifying 40 CFR part 2.64 and p<.::1 
2G9 de~tgn or operatlilg reg~ Ia tory 
~tandarda. and in estab!iah:11g 
e~ltemative atandards. the Regwnal 
AJministrRtor would be required to 
consider a range of !acton. which are 
l!sted in proposec I 2&1.551(b)(2). These 
t:Jcil!de the length of time the unit will 
!;e 10 operation. the type cf unit. the 
patential for release~ from the unit the 
type or waste. hydrogeological and other 
condJtions at the [acuity. and the 
roter.tial for human and enviror.mental 
e:xposure to releases if they did occur. 
TJ-.e Regional Administrator would 
spt:c!fy in the pe~mit design and 
uoerating requirements that would apply 
to the temporary ur.1t and the length of 
t1:ne it could remain in opera llon. and 
requirements associated with 1ts 
cl::>sure. These condiuons would be 
sub,ect to public nottce and commP.nt as 
p:trt or the process for approvll of 
rcm~dy selection. 

Todi!y's proposal spec1fies a t:me limit 
of 160 day~ for temporary un1:s. This 
t;~.e period i1 consiStent w1th the 
closure period for a hazardous waste 
umt nnd tl::e "temporary auL~orization" 
p"r!od in the new per.rut moclific.1tion 
rJIP.. It is expected that many tf'mpore:-y 
t.:n:!s will he ne~ded for much shorter 
~eriods of time: however. EPA aiso 
r"cngnizcs that in so;ne cases a 
tcr:1porsry unit misht h::.ve tc remai.n in 
ser•1ce btyond the 18(\-{jny lim1~ di.le to 
u!'C'Ipccted circums:.J::ccs. For exc:mple. 
~~wastes heing ~tared in a temporary 
<tr.lt were to be tak::n to an ofT-~ite 
f.:cll1ry. and that facility no longer i'.ud 
1~e capaci:y or was unwilling to accept 
tl-,e w~ste. it might be ad·:is<>ble to 
cor.: . .r.ue )tormg the waste in the 
!~mpor.Jry unit for a limited arnoun! of 
Lr.le (eg., 30 days). ln 5U(.h C<iSCS, tt:e 
[.Jcllity owner/operator could request an 
e'lter~s1on. Requests for such extensions 
v:uuiJ typically be process~d as a Cbss 
1 modification. with Regional 
1\:ir:'.tntstrator approval. under permit 
modification procedures of I 270.42. 
SliCh time extension• for temporary 
GnJts would only~ approved where it 

-
is O<:CE:SJary bccau8e of unfore:;ecn. 
temporary. ar.d uncontrolled 
c::-cumstances. and when the owner/ 
c ;Jer J tor 11 ac:; vely seeking altema 11 ves 
to con!lnued use of the un1t(s). If the 
o·Nn~rlopcratt.r fuiled to move 
c:xpP.ditwusly to rtmove the umt. the 
As,..ncy would deny further extens10r.s 
and req·Jire the owner/ope:ator to 
ret~ofir the unit to meet all applic;,;Jie 
Subt1tle C d~sisn and operating 
sta1;Jiirda. or rE:move the W'lste n:1d 
dose the unit. 

EPA considered severlil altemo::tives 
in specifying time limits for temporary 
un1ts. One alternative would have been 
to not epecify a generic lime limit for 
temporary units in the rule. and allow 
the R..:gional Adminiat:rator to set permit 
condit1ona limiting the active life of a 
temporary unit on a case-specific basis. 
This a;>proach would allow more 
flexi!Jility in deSignating such urut1. 
recognizing th11t the amount of llme a 
temp<.rary unit could safely remam m 
service may vary Slgr:H'icantly. 
depend.in~ on the type of unit. type of 
waste, urut location and ether factors. 
Another approach could have been to 
spec1fy a ahorter lime limit. such us 90 
days, which would be consistent with 
the provision for on-e1te accumulat1on of 
wastes by generaton (§ 252.34). 
Altemativl!ly. a speclfled time period 
longPr than 1~ days (e.g .. on~ yea:) for 
temporary un1ts m1ght 11lso be 
appropnate. EPA specifically requests 
COi':'!..:nents on 111 approach to tempcrar1 
umts. tncluding su~estions fer how 
"temporary" should be defined. 

Tuday's proposal{§ 264.551(b)(2)\u)) 
also clarifies that off-site units (i.e .. that 
are locAted outside the facility properry) 
wtll not be treated as "temporary uruts" 
for the purpoae of managing hazardous 
wastes senerated as pttrt of a rerat't.!y or 
interim meas~. 

In add.itio:'l. proposed 
~ :tA.551(~}(2)(iii) 1pec1fies that 
temporar; units may only be u~ed !;.;r 
tre:ttment or storage of wa3tes that 
onginate within L~e facility boundary. 
Thi~ would preclude. for e"ample. 
w<1s:es from a different facility fru:n 
being broug!·lt to a temporary un1t at 
J nGtr.er facility for a to rage or li ea t1-:-:c:: t. 
However. wastes that were relt"a~et.! 
from solid was!e management un1ts at 
the fadity. and L~at sub~equently 
migr;.~ted beyond the facility prc;>ert)·. 
could be recovered and managed Ill J 

temporary umt in the context of 
implementing a remedy. Comment is 
solicited on these limitations to the 
temporary unit concepL 

b. Cof'T"eClive Action Management 
Un1ts (§ 264.551{c); § 21J4.501). ln many 
cases. corrective nction at RCRA 
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facilitiet wtU address broad areu of 
contamination. which may or may not 
themselves contain diaawte wute 
management unit.. For ex.ample, soila 
autTOun<iinl one or more '-Uins twfaca 
lmpoundmenta. landfill.a. or tanka may 
be contaminated. In devilin8 a remedy 
to addreu thit tituation the facility 
owner/operator. at the direction of EPA. 
could conaider the contaminated area as 
a whole and aelect a remedy that bett 
ad~aaed the entire area of -
contamination. In theae aituations. EPA 
believe• that the entire area of 
contamination can properly be 
considered a waste management "unit" 
under the RCRA regulatory ttructure. 
ConaequenUy, propoaed I 2&4.551(c) 
gives the Regional Adm.iniatntor the 
authority to deaignate tuch area• u 
corre<:tive action management units 
(CAMUI). 

A. indicated In proposed II Z84.551(c) 
(t) and (2). designation of tuch an area 
u a waate management unit w1ll hove 
Important l.mplicatioru for the 
management of haurdou1 waate within 
that areL Specifically, movl!ment or 
contolidation of haurdoua wastes 
withiJI theae area a will not 
auto~D&tically trigger the ttatutory land 
dispo.al restrictiona (teetiont J004(d}
(g)) oi minimum technology 
requirement• (section 3004{o))_ Land 
disposal reatrictioru are triggered by 
placement of a restricted wa!lte m a 
waste management urut (section 
3004(k)); minunum technology 
requirements are triggere<i by the 
creation of new or replacement aurfacc 
LIDpoundmenta or landf!.lla. or laterdl 
expansiona of exiating surface 
impoundments or landfilla (section 
J004(o)(l)). Consequently, if an area of 
contamination ia deaignatl!d u a unit by 
EPA during corrective action. hazardous 
waste moved within the unit would not 
be subject to land diapoul reaoictiona. 
Similarly, moving hazardoua wastes 
around inside the urut will not conatilute 
either creation of a new or replacement 
unit. or a lateral IX-p&IaiOD or an 
eldsting unit; therefore the minimum 
technology ttandarda would not apply. 

EPA believes that lhia approach to 
defining ""unlt" In the contaxt of 
corre<:tive action t. HMDtia.l to the 
i:nplementatian of eect.iona 3CX>4{u) and 
3008(h) or RCRA. and that it accurately 
reflect. the realitiea of cleanup 
activities. In addresaing a broad area of 
contamination. EPA or a facility owner/ 
opc~ator requirea the fleJUb1lity to move 
hazardous waste around and 
consolidate it without eutomallca!ly 
triggering minimum technology or 
treatment requirement. at every t:Jm. 
For example, a typical remedy at a 

corrccti ve action eight might consist o£ 
treatment of the moat highly 
contJmmated aoilat an off-site 
mcinerator. together with on-slle 
coosolida tion and capping of remaining 
soil containing haurdoua constituent. 
at low concentntioru.lncineration or 
other treatment of the le11 contaminttted 
toll mi3}lt yield few. II any, benefita. and 
it might In aome caaea delay cleanup 
and increase rilk; for example. risk 
resulting from traoaport.ation or waates. 
I Iowever, In movin3 the toila for 
~:ontolidation. a narrow application or 
land diapoaal reatrictiona might require 
incineration (or other treatment) of the 
soil and prohibit the moat 
straightforward. implementable. and. In 
some caaea. moat effective remedy. 
Similarly. impo1itiao oC minimum 
technology requiremenu will add to the 
coat of cleanupa and may, in tome 
cases. cauae delaya in implementation. 
without providing any aignificant 
environmental benefit. 

EPA believe• that Ia general 
approach to the definition of unit makes 
aenae not only wilh.i.n the conta:xt of 
section 3004(u) but also for other 
remedial action involvin& waate al..ready 
in place--4uc.h aa aource control taken 
in the coune of a f10al cleanup of a unit 
which wiU not receive waste in the 
future. Where remedial action ia taking 
place Wlthin an area that haa already 
been contaminated. there should be 
sufficient fleldbility to select effecuve 
remediea that can be ufely and reliably 
Implemented. ln cleaning up eldating 
contamination probleDll, EPA belie\'es 
that it will often be unnecessary and 
counterproductive to 1trictly apply to 
cleanup activitiea 1tandard1 that were 
designed to prevent future ri•klat 
operating facilities that wiU continue to 
receive and manage hazardous wute. 

In t Z84..wl, EPA Ia today propoai113 a 
defmition of wcorre<:tive action 
mana~ment unit." which il intended to 
clarify the nature and acope of the areas 
which may be given thia deaignation. 
The definition il aa foUowa: 

-· • • an &rei within a facility •• 
de11gnated by the Rqioa•l AcbnlnlatratOt' fOt' 
the p\lll)OM of 1m plemen tine conw<:ti we • coon 
rwqwremcnt. of tb11 .ubpart. which ie 
broadly contaminated by baurdou.a .... tea 
i:ocludm, bu&rdoua coaatituenta). and 
whtch may contain diacrete. engineere<i land 
b•ued aub-unit.e." 

Thia def10ition il intended to pl11ce 
several important restrictiona on bow 
CAMU1 are deaignated. and on how 
hazardous wutea must be managed 
w1thin uv.rua. It 1hould f1nt be 
recognized that it wiU be the Agency'a 
(or State'a) role to defllle the areal 
configuration of any CAMU at a facility. 

This dec:Uion tbould be made based 
upon careful aueaament of the ex~ent of 
the contamination of aoila.location of 
exislln3 tolid waste management unlta. 
the remedial objectives for the facility. 
and other relevant factor~. Although 
owner/operaton may wish to propoae a 
~pecific area 11 a CAMU,the decision 
a a to whether deaignatizl8 a CAMU 11 
necessary and appropriate to 
implementing a remedy, and if 10, the 
boundari .. of the unit. muat rest with 
the Agency or the State. 

In design.aUna CAMUa. only areas 
where contaminated aoila or 
concentnted wutn already ellist wiU 
be included. Unc:ontaminated or "virgin" 
area• of a facility cannot be included 
within a CAMU. Ukewiae. two separate 
areaa of contamination could not be 
combined into one CAMU, since they 
could not be conaidered a ain3le uniL 

ln tome caaea. remedialtolutiona m<~y 
involve creatins new "sub-unita." or 
enlargw.a exiatins ona within a CP.MU. 
For example, dispersed, low-level 
contaminated eoUa might be 
consolidated into a amaller, dia<::ret~ 
landfill which would then be capped. 
Similarly, In tome caaea an effective 
remedial approach could be to remove 
waatea from several amalllandfil!1 
wilh.i.n 1 broad area of contamination. 
~tage them iDa wute pile prior to 
treatment. and dispose of the residuals 
in a newly engineere<i "sub-unit." T."lus. 
1t is intended th11t CAMUa may mcl:JCt> 
one or more land based sub-umts 
created or expanded aa part of the 
cleanup action. aa weU aa pr~x1st1:1g 
5olid waste management unita. 

ln specilyins that a CAMU may 
contain land-baaed sub-units, tbe 
propoaed definition is meant to clarify 
that non-land based unia, auch as a 
tank or an incinerator. would not be 
conaidered part of the CAMU. Thus. 
while a remedy might involve 
constructing a tank treatment aystem for 
contaminated material• wilh.i.n the aru 
def10ed aa the CAMU, the tanka would 
be aubject to all applicable part ~ 
standarda for tanka. and the residuals 
from the treatment aystem1 would aho 
be eubject to any ,...Watory or atatulory 
requirementa that would apply had the 
CAMU not been designated. 

The Agency believe• thatallowmg t.'1e 
creation of land based sub-units wtthtn 
a CAMU il reasonable and necessary 1o 
rcalizina the basic objective of the 
CAMU concept; i.~ .• allowing sens1ble 
cleanup tolutiona for existing 
contamination problema. ln essence. a 
CAMU can be conaidered to be a large. 
land-baaed uoiL Remedial action• s<K_l'l 
as treating or contolidnting wastes_ or 
creating new land-baaed unita w1lh:n 
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the CAMU. aerve In effect to enhance 
the environmental performance and 
integnty of the unil 

In developiz18 the concept of the 
CAMU u articulated in today'• 
propoaal the A,ency con.aldered aeveral 
alternative approachea. One option 
would have t>Hn to only allow 
movement of wutea into exiatiJl3 
landfill areaa wlthin the CAMU: new 
land-baaed uniu would cot be 
conaiderad u part of the CAMU. Thia 
cption could have cauaed land diapoaal 
ban and minimum technology 
requirement. to be triggered relatively 
~uentJy. thua raatrtctin3 deciaion 
maken' flexibility to upgrada theae 
areal of the CAMU. and engineer mora 
effective and protective waste 
management ayatema. ln addition. the 
option would likely create aubatantiaJ 
difficultiea in defi.n.i.o8 what co111tituted 
new uniu within the area of exiatl118 
contamination. 

EPA alto conaiderad optiona that 
would have aignilicantly broadened the 
CAMU concept Once auch option would 
have allowed wutea to be excavated. 
treated In a non land-bued urut (e.g., a 
tiwlthin the CAMU. and the 
rea ualt redepoaited on the land 
w1 ut triggering the land diapoeal ban. 
A v;nation of thia approach would alao 
allow an incineration or other thermal 
treatment eyttem to be conatdered u 
part of the CAMU. Yet another option 
conaiderad would have allowed CAMUe 
to include land areaa at the facility that 
were not already contaminated: such 
areu aught thu. be used u 11tes for 
localinl new landfill•. Although theee 
optiona would have offered mora 
flexibility in dee~ remediea, the 
Agency baa chosen not to propoae auch 
broader Interpretation~ of the CAMU 
concept for aeveral reuona. Allowing 
uncontaminated land to be included u 
part of a CAMU (and thUJ potentially 
allowing it to become contaminated) 
would have contradicted the overall 
intent of the CAMU: that ia achteviz18 
reuonable cleanup tolutiona for 
existing contamination problem.. ln 
addition. allowin3 non land-baaed unite 
to be considered part of the CAMU 
would. in effect. cootradJct the notion of 
the CAMU u a type of l&nd-baeed unit 
(albeit one thet iJ contaminated and 
need.a to be upgraded to Improve ill 
protectiveneu), and could have 
complicated the ability to lmpoee the 
atnngent part 264 atandard.e for 
treatment unill auch u Incinerators. 

It ahould be undentood that given 
today'• propoted definltion or any of the 
alternative approaches deac:ribed above, 
aeveral fundamental requiremenll will 
apply to CAM1Ja. FintJy. land diepo .. 1 

reatriction.a will apply whenever 
huardout wute ia placed Into a CAMU 
from oullide Ill defined area. ln 
add.Jtion. all wute management 
activitiea conducted within the CAMU 
will be protective of human health and 
the environment. will conform to the 
standarda for remedlea propoaed in 
t 264.525(a), be evaluated in terms of the 
remedy aelection factors of propoaed 
I 264.525(b). and comply with the 
cleanup atanda.rdt of propoaed 
I 264.525(d). Finally, all decialon.a 
regardini the scope of CAMUa and the 
nature of ramedial activitiea that will be 
conducted within them will be subject to 
public raview and comment durlfll the 
remedy aelection and permit 
modification procau. 

EPA apec;i1ically lnvitea comment on 
today' a propoaed approach to definins 
CAMUa. and any alternative 
approaches which may be viable in 
achieving the ramedial goalt for which It 
ia intended. 

Propoaed t 2.64.5.51(c)(4) liata the 
factors wh.ich the Regional 
Adm.iniatrator will consider In 
apeci~ cloeun raquiremenll for 
CAMUa. At with other unill created for 
the purpoae of implementing corrective 
action remediea. EPA propoae• to not 
apply part 2.64 aubpart G procedural 
raquiremenll for cloaun to CAMUs (see 
previoua diacuuion on clo•un of 
remedial unill), in favor of uamg the 
remedy aelection and permit 
modification proceu that will aerve to 
establish comprehensively the technical 
requiremenll for the ramedy. ln 
addition. under today'• propoaal. the 
epecific technical atandarda for cloeure 
and po1t-clo•ure (~.g .• type of cap. acope 
of poat-cloaure ground-water 
monitorin~l) of CAMUa would be 
determined through the corractive action 
proceu rather than the unit-1pecific 
technical cloaun 1tandarda of part 264. 

Technical requirements for cloaure 
and poat-clo1un of CAMUs, therefora, 
will be eat.abUahed on a aite-epecif!c 
buia. The apeclflc requiremenll for 
CAMU cloaure/poet-clo•ure must be 
designed to achieve the general 
performance atandard of I 264.551{c){5). 
This at.andard ia eaaentially the aame u 
the performance etandard for cloaura in 
eubpart G (aee I 2.64.111). 1n addition to 
thia teneral atandard. the Regional 
Administrator will u.e the deci1ion 
factors epecified In I 2.64.551(c)(4) In 
detenninin.a the apecific cloaure and 
poat-clo1ure requiremenll that ant 

appropriete for the CAMU to en.aura that 
the general performance 1tandard t. 
mel Theae deci1ion fecton will Include 
conaideration.a of wute and unit and 
env\ronmental characteriltica. aa well 

u the potantial for expoaun to 
contamt.nanu ehould future raleaae1 
occur. 

Thi1 approach to detenninJ.na cloaure/ 
poat-cloaure raquiremenll for CAMUa iJ 
intended to provide flexibility for the 
regulatory Asency In aetttns appropriate 
atand&rda apec.ific to the alta conditione. 
while aao e!lllll'in8 that adequate lOJ13-
tenn controls an lmpoaed for any 
wutea rama1n1ns within the CAMU. 
Thi1 approach ia alto conalatent with 
the general procea• for definina 
remediea and for m.an.asement of wutea 
u eatabUahed In propoaed II 264.525 
and 264.MO-MZ. 

EPA con.aldered other app1"04chea for 
preaaiblfll cloaure I poat-cloture 
requiremenll for CAMUs, One approach 
would have been to adopt a aet of more 
specific requiremecll that would be 
applied tenerically to all CAMUa. Thla 
approach would have been 1imilar to 
the cumtnt RCRA resulatioDI for 
clo~ure/poat-cloaun of conventional 
hazardous wute unill c~.g .. tanka or 
wute pilea). Thi1 approach wu 
rejected. however, for two reaaona. Flnt. 
the cloaure requiremenll for haurdoua 
waste unita are deat,ned to apply to 
dlacnte, eJllineered unill that mutt alto 
comply wlth apecific dealgn and 
operating atandard• under RCRA. 1n 
contrut. CAMUa will typically be 
broad. contaminated areas that may 
contain discrete or non-discrete ··sub 
unill" of varying types and 
configura tiona. It would therafora be 
impractical to apecify generic national 
1tanda.rdt for a clue of units that will 
be of auch dlvenlty, and within which it 
will make aenae to apply diffe1'11Ct 
clo•ure techniques to different areu or 
aub-unil.l of the CAMU. 

The aecond reuon for not apply1ng 
generic national atandard to cloture of 
CAMUa relates to the nature of the 
corrective action proceu. Under 
comtct.lve action. the Agency baa 
conalderable control over the technical 
deciaion-m•kinl proceaa. and cleanup 
problema at facilities are typically 
subjected to direct Asency review and 
oventghl ln contra1t. the clo1ure 
process under RCRA typically lnvolvea 
review and approval of owner/operator 
plana again1t eat.abUahed regulatory 
etandarda. EPA believea that the greater 
control over technical dedaio111 that ie 
provided under corHC'tive action allow• 
a mora elte-apecific tailoring of cloau.re 
requiremenll baaed on a thorough 
knowle<f8e of aite conditiona. 

4. Managt!ment of Non-Hazordou• 
Solid Waste• (§ 21H.552). ln other cues. 
wutH eddre•aed under corrective 
action will not meet the apecific RCRA 
definition of hu.ardoua waste. Many 



Federal R~ater I Vol. ~. No. t4S I Friday. July Z7. 1990 I PruJ><ned Rules 

wutn that do not meet the RCRA 
regulatory definition of baurdoUJ 
waatea contain Ya~ conomtntions 
of haurdoua conttitaenta thal lf the 
wute ie Improperly dapoeed of. could 
be ~leaaed to ground water, tonace 
water. eotl. ar air. The ,oaJ of COt'T'e(;tive 
action 1.1 to protect bUJ1UU2 health and 
the enVU'oo.ment by remoYtq thete 
cont.erninenta from the mv\roo.menl and 
controilin& the IOUJ"ce of the ~lea
even if tiM wute boom wbich the rl!iease 
onginated doa not meet the regulatory 
defmition of baz.ardoua. 

PropoMd I 264.M2 elates that non
huvdo\.1.1 wutea handled dl.lrina 
cornctive ec.tion must be handled in 
accordance with any applicabLe aubtitle 
D at.andarda. The Aseoc.y ia in the 
proc.eu of devdopinl more 
comprehenaava ~lations Wldcr 
aubtitle D. and will continue to e:o;amme 
in that context iuuee ~latins to the 
applicability of tha.e ~atioru to the 
management of eoUd wastes under1sL~n 
u part of eubtitle C corrective acliona. 

l..n addition. the propoaal pro\·ides the 
Regional Admioittrator authority. under 
cert11in drcwnltancea. to Impose m:::re 
tlringct ttandardl tha."l tubtitle D. for 
example, a tpecific wute might not be 
hsted •• huardoue. but it might ha\'e a 
h'gh Q:lncentration of tpecific hazardous 
constituenta. or it might be aimiiRr In 

composition to a Hated wute. l..n such 
cue.. the Regional Administrator could 
i!npose aubtitle C atanJarda or 
etandard1 that we~ protecti\·e given the 
circumatancn at tba lite and 
characteriatic. of the waste where 
necesaary to protect human health and 
the e:1vironment even though the wute 
did not tecluncaUy meet the def;ni:;on of 
hazardoUJ waste. 

K Required N.>tices (Section Z64.500} 

1. Ncttfication of CrounJ-1-\'au:r 
Contaminction. Proposed I 2&4.500(a) 
would require the perr:-~ittee to noltfy 
E.P A and any per11ona w~o own or re5ide 
on land adjace111 lo the f11cility rn 
wnur.ll within 1.5 day• wnen e/'n~ 
diacove, that na:zanioue corut;t~.>cnta 
ong1:u:~~.g !rom a S\'w'MU at the ! .. <;iliry 
have m1gratec! bfoyond th~ facility 
boun:!ary in ccncentratior.l that exceed 
ac.l!on levels. 

Act:on leve!, are dert!'led in proru~ed 
I Z!i4.5Zl of 1'-lJ .. y'a pmpoaal. a:~d 11re 
c!iac·~ued in dt.'t'lil LD act;tion Vl.E of this 
pr?.c P~hlc: tl-,er'.:f::~. th1:y are nvt 
d;scu~~·'d in d,_ !.til here. ll::lwever. tl:e 
r~~·:n ~t:ouic :;ote that action ~c·:eis are 
eat:~t::?hed u3UUJ conae:;·,.:.:·:~ 
au.:~.:ptions to protect t::.:.man 1-.eal:h 
«nd ~!;e en\iroruo:ent. Car.cen!:at:or.s 
e:'lcecding ~tct:ur. levela Wlll not 
nccenarily result in ad•erae ef~:!C!a. 
Sl.ort tcnn ex;_,os~s to relea!es a !Jove 

action levels may oftt"n not represent a 
threat to human health or the 
environment 1tnce action levels are 
derived 11.1ins lons·term eJtpoeun 
auumptione. In fact. in some cast!!l 
constituent• at or above action level• 
"1!1 not ultimately req:Jire active 
remediation. 

Thie notification requirement ~ 
limited to 1itu.ationa in which the 
adjacent land can ~uonably be 
d(:tennined to overlie the contaminated 
grol!l\d water given current k.nowl~e 
of the direction and rate of t."le ground
water now. 

EPA beUevee that it it appropriate to 
require 1uch notification in order to 
provide adequate awareness for rersont 
who are, or who could potentially be 
expoaed to the contaminated ground 
water. It ia pouible that ~sident. near a 
facility could be Wlill8 water from weUt 
that have become cootanunated froc 
th-. facility: in such cues. prompt notice 
to the individual would be an e:osential 
pert of the ~•porue action. 

The Ajency may require the pP.r.nittee 
t.1 initiate an interim meuure to addre11 
ofY·site ground-water releaaee virtually 
immediately, including makins available 
an alternative drinki.Dg water tupp!y 
when clrtnking water aupvlies hiVe 
become contaminated. On the other 
hand. the Ajency may ultimately decide, 
based on further atudy. that no further 
action wiil be neceuary. Such mi~t be 
the cese "·here the ground water is 
hig.ltly saline. and not usable for 
drinking. At explained earlier In this 
p~amble, the actual responae act..:on 
that may be ~quired when gro•.md· 
water contamination ia Identified will be 
determined by a variety of site-specific 
factora. In any caae, an early 
notification that an action level has 
been exce.!ded will alert the adjac.enl 
resident or owner to the potentia! 
problem and w:il allow :beir infor:r:ed 
c'lmment on further per::-titting act:.:ml 
taken at the facility i! tJ:ey have special 
concerns. EJ'A tulicit5 ~:omment dl to 
what alternative mechAnisms or 
appM:'Ichea cu.J!d or ~hcuiJ be ~'1uired 
to alert pot11nt!:t1 use: !I of,;:~ :jr.d "'a ter 
t~nl c~ntanuno~i<:'n has 'Xc ,;:-red fr•Jm 1 

f;,acility. 
2. i'/olJ[icoti~·n of Air C.JilfC.71J:'IUt!on. 

Proposed l 2&4.SOO(b) woulci require :he 
pt!m:ittec to no:rfy. in ""ri!ing, EP:\ er.:i 
any rnidenta :Jr othe~ inc!:\·idual" 1'!-lo 
r:'!tiY bo:! eXi)Oscd to air t."TI:ssions fro~ 
S'NMUs above Jcti0n I ;vels. Thh 
prupoaed notifica:1.;n req·~ireme:1t 
would apply when there rs u:pC'~ure in a 
residenti<~l set~ng, or other si:u.1t1on 
...,·here lor.g-lenn t:'\i)Oau;·:.l to the air 
etnissionJ from t.':E: f.idi!:r c~n 
reaaonably be &ssumed. Thia is 
consistP.nt with the overa!! 01ppru.ic h to 

cot'T'e(;tiva action far air n!lea'" (aa 
drscuued in section Vl.R of thle 
prec.mble). 

Thie notification requirement for air 
wo~ld alto be trigge~ when ~•idencea 
or actlvitiea that could reeult In Ions
term expoeuret becxlme eetablilhed near 
the faolity after the lnJtial ~lease 
rnveatlgation.t have been conducted and 
are within an area where atr eml.saion.e 
ha\'e been found to uceed action levela. 
Permittee• whoM ~lnedial 
inveatiptions have confirmed 
subatantialeir emission• migreti~ 
beyond thtsU' property limitt have e 
conli!1Wn.a ~aporuibility to ldenUfy and 
provide ootic. whenever tuch upoeu.~ 
11tuauooa occur. U concentration1 of 
hazardout conatitueots In air beyond the 
facility boundary are fo1.md to be 
causing actual expoaure problem!~ of 
concern. the Regional Admlniatrator 
may require the pemuttee. in addition ro 
the notice requirement. to inatl\rte en 
interim mcasur. to ~duce the th~at. 
For example, e/he could ~quire the 
installation of a floatfns cover on a 
s!lrlac. impoundment for the purpoae of 
reducins the turface area of the 
impoundment available to allow the 
eac.ape of haurdoua C(l:atituent5 to air. 
l..n many C.lll the releaae to air wm be 
reduud or eliminated during the cOW'M 
of ~medial activitiee at the facility. For 
example, 1 permittee ma1 be required to 
excavate and treat wallet contained in 
the SWMU or to cover the SWMU with 
a cap. 

EPA aolic:ite col:'l1Dent5 on what 
alternative mechanism• or approaches 
could or should be required to a!ert 
persons .. -!:.o may be expoeed by 
releases of hatardoua constituents into 
the air frorn RCRA facilities. 

3. Noti,':'corian of Residual 
Con!cmina!:'on. Under the regulatory 
authonty rropoaed in I 264.5&J(c). t.lte 
Regional Adminietrator may requin the 
per.nittee to provide notice whenever 
ha:zardo11.1 wastes (includins ha:z.a rdoua 
cons!ituenlt) are left in place in ihP 
~ubsurface at the facility. Thie 
t'?qul.l'ement would apply whethf'r 
!l!izardo".J~ ,.,·a:;te• or hazardoue 
C(J~5Ut.Jente le!t in the 1ubeurlacc are 
con:zi~l!;! i~ a discrete ur.it or Jif!';~se-:1 
throughout aubaurface toils. Thl! notice 
would C(lnsisf of 1 notation in the de"!d 
to L~e f.:cl:ity propert:;. or a noti!'ic.ation 
'1a scm~ other inatrument usad by the 
State rf the ;natrument ie routinely 
SP.dr;;hed du:ir.g the coune of 
t~•msfer.ing own<!rship or property. 
When auch a notice 11 requil"'!d. the 
notice must clearly indicate the I) pes. 
ror.centr::.tions, and locations of 
ha:zarJoua w11ate1 or hazardoue 
cllnstituents that rernai.:t at the prcper1y. 
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EPA believea that the Agency'a 
authority to allow owner/operaton to 
certify completion of their corrective 
action reeponeibilitiea and. in aome 
casu. cloee or tranafer ownanhip of the 
property while haza.rdoUJ wutes M!main 
in place in the aubeurface ia 
accompanied by a reepoa.ibility to 
t:.nsure that future ownen of the 
property do not inadvertently act m a 
way that could reeult in hannful 
Pxpoauree to the reeidual contamination. 
Thie could occur. for example. when a 
rac11ity in an ana where mixed lnnd 
usee an common (e.g .. reeidenlial and 
light indUJtrial u.ee) ie cloeed in 
accordance with applicable regulation• 
and ownenb.ip of the property ie 
traruferred 1everal timet over the 
coune of a few yean. If notice ie not 
pro,·ided in the property deed. a new 
owner could be unaware of ill previoue 
use for hazardou1 wute man11gement. 
lnadvertently, the new owner could then 
inttiate corutruction or other activitiee 
in a manner or at a location v.'herc 
di:~turbance of the aubeurface could 
reault in potentially hannfu.l el(polures. 
For ex.ample. by diss'in8 a foundation in 
11 cert4n location. the owner might 
u:1ed 8Jl old aolid \llo'l5te man11gement 
t:.nit. ud in doing 10 damage any 
engintiuing controls des~ed to prevent 
relea!ft from the unit. One of the most 
i1kely eituatione in w!'!ich residual 
contammation would remain at the 
property ia where facilities have large 
oreaa of contaminated aoiis deep :.n the 
6ubeurface. 

The residual contamination notice 
requirement propoeed today 11 
anaiogoua to the eltieting requirement 
contamed in 40 CFR 264.119 that facility 
owner/ opera ton place a notice in the 
deed (or other inatrument nor::nally 
examined in title eearches) wi:hin 60 
days after the first and the lut 
hazardou1 wute unitJ at the facility are 
certified closed in conformance with the 
11pproved closure plan. in compliance 
wtth aubpart G 1tandarda. This notice is 
requ1ted in recognition that poat-doei!M! 
care may need to be instituted for aome 
ur.ita (or. in the case of COrTe<:tive action. 
areu of contamination) where 
hazardous waste• rema.in in place. Unt1l 
the term of the final facility permit 
e)(pire! (i.e .. all cloture, poet-closure. 
c.n:l co~tive action ~•p<msibilities at 
1!11! far:ility have b.?en fulfilled). the 
pe:T.'l.it re'ponsibilitiea ehift to 11ny new 
u\• ner or operotor who assumes control 
of U:e propcrt}'· After the final permit 
h3s expired. the ~ency believee that 
rros;>ectve purchuen of t}:e property 
shou!d be made aware or the past u1e of 
the property, legal restrictions 1mpoaed 
or" ite future uee. and the locauon and 

detaila of any reeiduaJ contamination on 
the property which could influence 
decision• of the new owner concerning 
allowable future uaet. 

In aome caaea it may be appropriate 
to require the owner/operator to pla~ 
the deed notice well before expiration of 
the permit For example. a eelected 
remedy may involve capping (thus. 
leavmg in place) units or contammated 
soils man area of the facility. This part 
of the remedy could be implemented 
well before all other corrective action 
requ1tements at the facility are 
completed. In this situation. it may be 
11ppropnate to require the deed notice 111 

part of the remedy selection permit 
modification. thus proVIding notice to 
proepective purchasers if ownenb.ip of 
that portion of the facility were to be 
transferred at some polnt before the 
permit ia tenrunated. 

L. Permit &quirement.f (S«tiom 
270, :(c}-270.80(c}(3)) 

1. Requirement to Mainroin a Permit 
(§ 270.J(c}}. Today's propoaal would 
require an owner/ operator to operate 
under a valid RCRA permit for the entire 
length of time required to comply W1th 
requirementa of part 264. aubpart S or F 
corrective action. This requirement 
would be established by adding to the 
el(isting la.nguage of 40 CFR Z70.1(c). 
which derU1ea the period during which 
owner/operaton of RCRA treatment. 
etorage. or d1aposal facilities must 
maintain a permit. Where corTectJve 
action ia required under a permit. a 
penrut wHI be neceuary for the duration 
of the activitiea regardleaa of whether 
other wute management activities are 
continued at the facility. For example. at 
a storage or treatment facility not 
required to have a post-cloaure p.?rmit. 
the permittee may decide to ceaae 
operation prior to or at the end of the 
term of his/her permit and close the 
facility accord.Jng to applicable 
regulationa, ruther than reapply for 
another permit term. U thot owner/ 
operator had any remai.ning corrective 
action reapor.sibilities at the facility. 
today'a proposal would require that the 
penrut be mai.,tained even a!ter the 
hazardoue w.ute units are closed. until 
all subpartS or F req<1irements have 
been terminated. 

Thia provision ia also likely to have 
important implicatio"ls in situations 
lnvolving transfer of property for wht::h 
corrective action obligations under 
subpartS have not been fully 
discha~ed. An e:umple would be a 
f.:Jcility with a solid waste manag'!!me:ll 
umt cauamg a release to ground water 
that had been iuued a permit with a 
schedule of compliance requiriJli the 
owner/ operator to mvestiga te the 

release and ultimately implement a 
N!medy. where the owner/operator 
aubsequently aold the portion of the 
fac1lity property upon which the aolid 
waste management unit wu located. ln 
thu and other 11tuatione. EPA believe1 
that transfer of cornctive action 
responatbilitiea to new property ownen 
1s cnt1cal to ensuring that RCRA facility 
owner/opera ton are not able to evade 
cleanup requl.l'ementa by simply selling 
the contammated portions of their 
facilities. If auch a tnnsfer of ownership 
dtd not also involve a trarufer of legal 
responatblhty for comply\ng with 
corrective action permit condition!, the 
effect could be a eubstantial number of 
new Superfund aite1 that could no 
longer be addre11ed under RCRA. EPA 
doea not believe that Co113"!11 lntended. 
1.n enactll\3 aection 3004(u), to create or 
to allow 1uch an evuion of clea.nup 
reeporutbtlitiea. The Agency, therefore. 
intends to ~uire new ownen of 
property at which corTective action 
responsibilities have been identified in 
the penn..it. to obtain a permit lllld 
comply with the corrective action 
requ1rementa apecified in the permit. 
Those comctive action requirementa 
could. alternatively. be specified and 
enforced through an ad.mini1trative 
order (e.g., under ae<:tion 7003). 

EPA apecifically eolicita comment on 
cleanup N!sponaibilities following 
transfer of property. Aa an altematJv~ ,,) 
the approach outlined above (under 
which the new owner/operator become' 
respor16ible for cleanup) EPA cone1de01"d 
a prov1aion that would reqwre the 
former owner/operator to maintaln 
corrective action reaponaibility. Under 
such an approach. it il likely that the 
former ov."l\er/operator'a respons1btlltle• 
would be limited to thoee off-site 
activities (1.e .• activities on the 
transferred property) that the new 
owner/operator allowed him to 
undertake. The former or new owner.' 
operator's respon•ibility to undertoe 
corrective action on transferred propery 
may a lao be dept!ndent upon the eta tua 
of corrective action activitiee at the Uin• 

or transfer. For example. I transfer ,, 
p:-operty berore permit iuuance wou.Jd 
probably not implicate eection 30041 u 1 

responsibilities. Tranafen occumr..g 
after the permit ia issued but 1:-efon! 
remedy implementation or intenm 
measuN!s ha,·e begun (e.g .. some 
transfe, during the RF1 end CMS 
stages) tho~;ld perhaps be subject t J 

different rulea than tranaf!rs occumn3 
after remedial activities have begun_ 

After coruideration of p\1blic com.--ne c • 

on these question•. the Agency intend• 
to develop a provi1ion governing 
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orrective action responaibilitiea upon 
p.-1:lperty tranafer for the final rule. 

2. Schedule• of Complian~ for 
C.:.-rect.ive Action(§ 270.34}. Section 
HJ4(u) of RCRA apeciflet that "Permtta 
i~aued under section 3005 ahall contain 
s·.hedules of compliance (where such 
currective action cannot be completed 
~nor to leeuance of the pemllt) • • • ." 
s~ction 2.70.34 of today'• proposal would 
c•,~ify thi& requir~ment ar.d pro\tdes • 
r. gul3tory framework for 111 

i: .1plecentation. 
Schedules of com~Hance wtll i:>e a 

major tool for impo~mg correcnve actton 
r~quirement.a bec11use. in moet C'lt<!s, the 
crmplex and aequentitl nature of the 
c'Jrrective action proce11 will not a!low 
i i completion prior to pemut t11~;ar.c11. 
The prov!aion• of tcdey'a proposed 
rvgulation. Including plazu and report.a 
hr remedial inveatigationa and 
Corrective Measure St:.dy and remt!dtes. 
v. til, for the moat part. be implemented 
tl.r0ugh a ,;chedule. Consequently. the 
~ ·w!tty and detail of the penl&;t sr.hedde 
c 1 complillilce are ex !lt!mdy un;>otlaat If 
t, e objectivea of the correctl¥1! ar:tlon 
r ;ogram are to be achieved. 

In addttion to codirj\ng a at;at1.1tory 
r~~uirement. propoacJ l Z70.34(a)st0ltes 
t•.at 1 corrective action achedule of 
c 'mpliance ahall "' • • cor. tam term• 
e:1d conditione deemed by the Director 
tn be nece11ary to protect human health 
s:1d the environment." Th·<, -':lvtst,:~n i5 
d-:nved from the bu;c s:a:utvr; 
c~jective of RCRA (protection of human 
b~alth end the envi~runent: see se:tton 
1m of RCRA). and i• a log;cal 
e -.;tensicn of 1tatutory language found in 
secllon 3004(u) which allows cleanup to 
be implemented through a 1chedule of 
cJmpUance specified in the permit 
y·ne~ corrective action r.annot be 
CL•mp!c!ted prior to permit iuuance. The 
f.~eilcy believe• that inclusion of thi1 
l .. nguage in proposed I 270.34 ii 
deaU"able to clearly assert the authority 
of the Region or State to include 
requirement• in the corrective action 
5chedule ,.,f compliance to address 
contirP.enr.i.::- :h.1t ariae during the 
lO~tiv~ 1'-:tlon prooe,. and th•t are 
nJt arf'Gflc:~lly contemplated i-y todl'y'a 
Fopoae':i ~iltic.n. but that muat be 
delllt with In order to protect human 
hc!alth and tb" environment. 

Proposed I 210.34{b) would re~uire 
tt.e permittee to comply with the 
•·:bedule inlpo1ec.l in the permit. end 
provides a llme frame for notifying the 
t.!jency when a/he fwd• that auch 
r.omplia.cce will not be pouible. When 
the penn.lttee will not be able to meet 
the achedule. 1/he mu.t initiate a pt!rmil 
modifit.ioltion under proviaiont of the 
recently taaued permit modification rule 
[September 2.8. 1938. 53 f'R 37912.. 

diacuued below). Section 270.4Zif) of 
th11 rule e1tabl!aheE procedure~ for 
owner/operators who wtah to initiate 
permit modificatioru where the destred 
modification hae not been specifically 
bated as either a Clan I. U. or IIJ 
modifiU~tion. These procedurP.s an: 
disC'.J&IIed In detail in the permtl 
modtfication rule and ita preamble. In 
addition. a brief explanation of the 
proviaions or the proposed I".Jic is 
included later in this diacuasi .. m. 

ln l Z70.34(c) the Agency proposes a 
apectfic procedure for modifying 
corrective action schedulu of 
compii111ce for the purpoee of 
implementing aubpart S reqwnmenls. 
The propo1ed I 270.34(c) mechanism ia 
important for two reuona. F'..r!t. ai.'lce 
r.:rmits contair.ing corrective ac11oo 
bchedulea of compliance will often be 
ids~;ed before complete m!ormation has 
b<!eo gathered u to the extent and 
nat~ of any ~lelll!l at the facility, 
and. lhereiore. the corrective action 
ner:essary to addreu such relo:::asea, it 
Y~- ill ~enerally not be po~sible to 
~dequ-tttly predi-.:t (ann tbu~ sp~c1iicaily 
provide for in th~ !chedule) all 
requir~ment.a and cunlirl6eocie• 
neceuary to develop and ia:pic:nent 
such corrective action at the faci:ity. 
Therefore. it may of:en be necessary for 
the Agency to modify the sched:.Ue of 
compliance to provi...!e for new ectiona 
or to malr.e mid·course char~~~ to 
pro·1i5iona specif:cd in the 01 i~incil 
Fchedute. Secondly. this modif.cation 
~rovidea 1 mechanism to resolve 
dt~putea which msy arise beh••een the 
permittee and the Agency conct!rning 
the scope or meaning of conditions in 
the schedule of compliance when thoae 
diaagreement.a cannot be resolved 
t.hrc~ le11 fonnal meana. ("The 
potential use of this modification 
rrocedure for diapute resolution Is 
diacuaaed !n more detail later in thia 
section of the preamble.) 

It ahouiJ be undentood that the 
I Z70.34(c) procrdure will be applied 
only In modifyi03 corrective action 
acheduln of compliance: it wtll not be 
u'ed to moJ.ify tenna or cc.nd:ti•m• of 
thf!l per.uit that are outalde the scnpe of 
the achedule. Givo:!n thil narrower 
application. a modi!!cation made 
accordina to I Z70.34(c) would not 
con1titute rei11uance of the permit 

It i• the ~ency'• objective in creatina 
this modification procen for corrective 
action schedule• of compliance to 
en1ure that auc.h actiona are 
implemented expeditioualy. while 
preaervi03 the permittee's due process 
nghta. and enauring adequiltl!: public 
participation. 

The proadures propoaed for 
modifyirg ~:chedulea of compli11nce 

uamg thia propoaed authority are found 
m § 270.34(c) (1 HS): there are fewer 
procedural ~uirements for thie 
modification than for a major 
modification lnttiated under the current 
a1.1thority of 40 CFR Z70.41. Ul"der 
propor.ed f Z70.34( c )(1), the Director 
would notify the permittee in wnting of 
the propond permit modification. This 
nottfication would incluJe a description 
of the exact change(sl to be made to the 
permit and an explanation of why the 
chan~e 11 needed: It would alao indicate 
the date by which the Director would 
h11ve to receive any commentc on the 
FOpoaed modification. In addition. the 
r.ottficatlon would indicate whether any 
support103 documontaton ie available 
hr review. Further. the notification 
"'ould Include the name of the Age~!:'y 
contact designated to receive ccmments. 
At the aame time, the Director would 
pl!blish 1 notice of the proposed . 
mod.Uication in 1 locally diattibuted 
newspaper (l Z70.~(c)t:!l). prt'vide 
notification to individu11l1 on the fac.:::y 
mailing lilt. and place a notice In the 
in!ormauon repo6itory being maintained 
for the facility. If the permit re':luin:d 
t.'lat 1 repository be t;~t.lbliahed. Each of 
lbeae notlficaticna would contain all of 
the information included in the notice to 
the p<!rmllte<!. The comme.:t period 
provided would extend for no fewer 
than twenty days after publication of 
t!:le ne"·epr.per notice (or. for the 
J:'er.nittee. twenty daye after recei\tr.g 
the written notif:cauon if the notice 
we.-e received later than the date of the 
r..:wcpaper notice put>lication). 

If the Director does not receive 
'ATitten comments on the propoaed 
modification. the modification w'JI 
t-ecome effective five day• after the 
C:oae of the comment period. S/he wtll 
tr.en notify the permittee and individus !J 
on the facility maill.ni list that the 
modified permit ia in effect. 111d will 
place a copy of the modified permit m 
the facility'• Information repository 
where such a ~poaitory ia maintained. 

U WTitten commenta on the propo1ed 
modification are received, 11 provided 
in I 270.341c)(4). tt.e Director will m•k.e 
11 final detennination a:s to what. if a.ny. 
char.gea ahould be made to the 
modification. Thit determination shoul:i 
generally b.! made within 30 days afteT 
the end of the comment period. In aome 
cues. however. It m•y not be 
practicable for the Director to make Li-te 
dl!tennination within tnet time frame: 
this would not affect the lf!gal validity of 
the modifiC'ation. When the 
determination haa bet'!n made. the 
Director will provide notice to the 
permittee In writln& and to the putlic 
through a notice In a local newapaoer. uf 
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the fin11l dKieion on the modification. 
The notice will inc!ude an explanation 
of t,uw comments rece:ved were 
cor.s;dered in the final decision. an 
tndtc:d!Jon of the tff~li\·e d11te of the 
moJiftcation (no later thAn f.fteen days 
bti•J~'>'II18 the n·JtJi,._.tionl. and 1 C·~py of 
the ftnalr::r.odifit:c;~ion. F.PA beiicves th11t 
t:-.e abbreviatPd ~ z:-o.).!t~: modt!icatton 
pro~~.Jures wtll st:'\ke ar. i'f;r;rupriate 
b:~l!!!tt:e m must ca~.;(l be~ween the 
putJI:;: an.J gover.~mer.t'a t::\ere.~t Ul 

en>uru~ exped:t; .. ue !"em~dtat:on of 
ha~;nfu! tilulltior•!. a::ci thl" pc:-r1:tt~e s 
dt.e proceu ril!'lts. 

It 'hou!d be unGt:t"'>tood tl-:ilt the 
procedure ouU~~ 1!.:oH~ i~ a rr.mtmum 
proceu. and d<><s nr.t pr~lude 
providing addJtionitl !lfj)ll or 
OjJpm-turuUet for n!\ te~ e~ad corc.ment. 
Fur t::w.ample. th~ OI.J"C'Ct.:.or co•.llJ conduct 
u public mc?eting dura~ the -::o;nment 
ptr:od. t! it Wit I Cl!tetTOJn!!d to be 
a ;.>propnate in ac:!drt:.stng cooceme uf 
the :;JennHtee or t!'.e puoli~. or both. In 
ctr.er caees. the commen! pencd mtght 
be t::w.tended for some pe~·Jd to l'Uow for 
more thorough re\;ew '.J:' i.:l'r.l.'Tlent. 
Mure041'er. u nut~ Later. tlte burden 
1mpo-4d by IQme chansu m11y wa'Tant 
t!le mGte exteu1iv~ process pro~'lded for 
tn I Z?t.41. 
~dion 270.34{c)(5). a11 pnpo.cd. does 

not p~ivide ft..r adminUtr .. uve np~11ls 
of r:1od1fications to correcttve actt(1n 
schedules of compliance th11t are made 
ll!1der the proceJu."t!S of § Z/0.:>4. The 
d dml.I113 tra live a p~eal process c.~tn be 
qutt~ lengthy; experiem:e .,..;th RCRA 
permtt appe~tla has been thdt 11ppeal 
dectstoiU may often tue one year or 
more. U an owner/operator'• appeal it 
dent~ a/be then hae IQme recour~e 
through judicial appeal proceedill8•· 
Thue. the propos~ I Z70.3~c) 
mod.Jication proceu may be 
advanta.geola lll aituauona wb.ere 
disputes between the Agency and the 
owner/operator will be moat effectively 
resolved by reaclun8 a final Agency 
action expeditiously (ad disc~a!ion 
tJelow on disput~ resoluuor.). The 
ab.ence of an adm.in.iatra~he ippeal 
proceOun will110! affect the owner/ 
o~rator'e nght to judicial appeal of 
modification dedaior.a. 

When initialing modifta~tiona to 
corTective actlon tc.heduJ• of 
compliance. the Director will decide on 
a case-by-caae bui1 wh.ich mudificauon 
procedure--1 Z70~c). or a major 
modification uoder I 270.41-te 
Hppropnate.. A nwn!Jer of factor. may 
influence th!e decision. Since the 
I 2/IJ.:W(c) procedure ie I<!" complex 
~tdminiatrativeiy and ehould ake 
subttantially leN time to make 
ntodtficatlons effective. it is anlicip~tted 

that the PI"'CC'II will be uted for 
modtficatioru that are relatively routine 
and do not include very laJ"8e additions 
or chall8e• to the req\Ul'1!menta already 
~pectfied m the echedule. An example 
mtght be a req~,irement to increaae the 
freqt.ency or method• uaed for ground· 
w11tcr samplill8. On the other hand. 
some Director-initiated modificauona. 
becauae of the nat~. scope, or 
anttr:tpated resource burden of 
complylll8 wt!h the new requirement. 
may be more appropnately handled as a 
major mod.ifi~tioo under t 270.41. One 
example of euc.h a situation it the permit 
moriification for 1pec1fying the remedy 
(ace propos~ I %64.526); the rule 
e:c:phcitly requtres the major 
moci1ficatiun under t 270.41 in theee 
Sltuiltion•. 

In ~&ddition to the rel4tive magnitude 
of the requircment(s) being imposed 
:hrough a modification. other facton 
such as timing and public participation 
cor.3identlons may affKt deciaiona u 
tu which type of permit modification 
should bl! used. For tlme-<:nticalacttone. 
euch u :'!tight be the cas~ for one of 
aeveraltypea uf Interim measures, the 
t Z70.34(c) modification would likely be 
most appropriate. since the t 270.41 
procese can take a number of mont he 
bl!fore the modification requirement• 
~~re effective. Ukewise. for imposing 
ref!ui•ements that are especially 
5e:t>tllve or controvenial from the 
community'• penpectlve. major 
modification procedures. which allow 
maximum public input into the 
~ubs!ance of the pernut modification. 
could be moat fitting. 

The two type• of modifications 
discuSted above 1leo have different 
IPgal concl11.1ione. which will aleo be a 
factor tn the decieion u to which one 
may be more appropriate The proposed 
modification under I 270.41 It aubject to 
11dminietrative appeal. It i.e eubject to 
judicial review only after the appeal 
proceSI haa been completed. (Permit 
appeal procedure• are dHCiibed in 40 
CFR p¥.11124 ) ~ disetaaed earlier. the 
I ::JO.:Wtcl mttdifica lion would not be 
aubject to adminietrative appeaL When 
it ia ap~rent that a dis.<~greement 
between the penntttee and the Agency 
over corrective action requirement• 
cannot be reiQlved outatde the judicial 
pro<:eaa (auch u might be the caee in 
dealiJl3 with a recalcitrant owner/ 
operator). thi.l type of modifi~tiun 
would likely be the moat direct and 
hmely mean• of reachill8 tuch 
ruolution. 

The need for flexibility in procedural 
requiremenll for initiation of 
modifica tiona to corT'I!cti ve action 
achedul~ of compliance ie supported by 

an analysis completed for ownrer 1 
operator initiated penntt mod1fl.:ations 
EPA issued II rule Oll September za 
1988. concerning owner I opera tor· 
\Illtiated penl'llt modification•. wh1ch 
was the result of a regulatory 
negouation effort uwolvmg EPA. 
tndustry, States. and public interest 
groups (see t Z70.34 schedule• of 
compliance for co~tive action). In this 
n.le. the Agency recogr.ized that 
sttua I tons tn wbch pP.r:nittees reque5t 
permit modifications represent a 
continuum of poten!Jal impacts o:t the 
~rm!ttee. the public. and the 
envtror..rnent. which. i.."l tum. warrant a 
contu:uum of procedural requirements. 
The rule do-!1 not alter major permit 
modHicatione under I 270.41. However. 
for permittee-requested permit 
modtficationa (under 11 new t Zi'0.4Z). 
the rule establishes 1 permit 
r:todtfication classification aystem. with 
each modtfication defmed u etther 
Cltiu L 11. or Ill. J>ropost:d Clas! Ill 
perrrut modtft~lltion ;:>rocedurea are 
similar to the existmg procedurr.l 
reouireme:tts for 1 rn11jor modification 
inittated by the Din!ctor under§ Zi'0.41 
(additional public meetings an~ required 
m the Cla111 !!I procedures). Cla!S II 
procedures are eomewhat lest 
extensive: and Clan I modifications. 
which are of a limited nature. generally 
do not req•1ire formal Agency approval. 

Today'a proposal in l Z70.34(c) for 
modtfymg corrective action schedules of 
compliance reflects a balance between 
reuonable public parttcipation and the 
Agency·a need for flexibtlity in 
procedural requirements for perrnJt 
modificationa sin:ular to that afforded 
owner/operators In the recent penrut 
modiftcation rule. The relatively 
streamlined process aaaociated with 
propoeed I 270.34(c) will not only 
reduce the admini1tntive requirements 
impoted on the Agency. but will alto 
minimiu delay• in implementation of 
neceuary corrective action 
requiremenu in appropriate 
circumetancea. 

It i1 important to note that fur the 
purpoae1 of thie prov~iun tu ... ell as all 
other provieione of the regulauoo 
propoaed today). any phtn subtn:tted by 
the permittee punuant to a schedule of 
compllance and approved by the 
Director become• an enforceable part of 
the schedule. Accordingly. modification• 
to euch plana wiU be required to foUow 
the appropriate procedure• of I Zi"0.41. 
270.42. or 210.34{c). In addition. euch 
plan.a are eubject to enforcement under 
RCRA aection 3008(a). 

A. indicated eariler in this wecu111ton. 
tha Agency belinu that the proposed 
I Z70.34{c) modification procedure wtll 
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be u.Md in the case of dilputet which 
may ante between the ~nnittee and 
the A,ency.In practice. the A,ency 
p~sumet that the permit1H and the 
D~nCtor will be able to rnolve most 
iaeue1 that arite durlns the c:oune of 
corrective action witbout reeortin8 to 
the procedu.ret of I Z70.34(c). For 
example. dispute~ may ariM over the 
acope of a remedial investigaton anti 
how many morutorin& well• may need to 
be inatalled. or the appropriate toll 
sampling procedure. The permit 
modlficatioo propoted in I 270.34(c) 
might be uced in thi1 caM, although 
senerally 1uch iuuet can be ruolved 
infonnaliy by technicalttaff from both 
aide•. or thrcush the use of an alternate 
diapute resolution proceu (described in 
section Vl.L of thi1 pre~tmble). However. 
in recognition that ca1e1 may aripe in 
which no agreement ia pouible. the 
Agency ia pertuaded that it neeca the 
regulatory authority to modify the 
permit. u neceuary. to 1pecify 
requirement• the pemultee must fulfdl. 
and to offer both the public and tl':e 
permittee an opportunity for fc;rmal 
c:Jmment on the prop.:lt~ed changes. 

Where eltuation• identified by the 
Ci.rectol'"tre determined by hi:n/hcr to 
requin ilruned.iate action to protect 
i':.unan bulth and the envtronment. 
there may be intufficient ume to 
undertake 1 permit modification even 
ur.der the relatively atreamiined 
procedures proposed in I 270.34( c). ln 
such casu. the Director may take action 
1.nder the removal authonty provtded m 
CERCLA section 104 or requtre action 
under CERCLA section 106 or RCRA 
aection 7003. 

3. Conditions Applicabl~ tD All 
r~rmits (§ 270.30(1}(12)). Under 
§ ~ vo.30(1) (1H11) of 40 CFR part 270. 
subpart C. the Agency has promulgated 
regulotions that specify reporting 
requirementa applicable to all RCRA 
prnnittec!. fheee permit conditione fall 
i.'1tO two broad categories. The lint 
c.; te~ory cove !'I thoae si tua tion• in 
w~ich a permittee must give notice to 
L"e Director of cha~ affectins the 
~"Omut conditions {~.g .. planned pbytical 
a 1 ~erat1ons or additions to a permitted 
f1ci!ity). The aecond lncludH those 
r.-porta typically required of all 
pi!nnittees (e.g .. mamf~•t dltcnrpancy 
r~por.s. biennial reporu. etc.). Reporting 
r-=qU!rement• contained in I Z70..JO may 
be incorporated into the permit either 
e -..pressly or by reference. 

Today. EPA it proposing to add a new 
rf porting ~quirement under I 270.30(1) 
relevant to the tubmittal of information 
pertinent to subpart S corrective action 
requirement~. Specifically. propoaed 
t 270.30(1)(12)(1) would require the 

permit:ee to submit information on any 
additionaltolid waete management 
umt(a) (SWMU) di1covered at any llme 
dunng the term of the penntt within 30 
d11y1 of the di1covery of thia unit. 
Further. 11 would require the permittee to 
~ubmlt mformation on newly discovered 
releases of ha%0rdoua wastes or 
hazardoua constituent• from previously 
identified or newly diacovcred ~WMUs 
at th~ factlity within 20 daye of 
diacovery ot the releue(t). 

Currently. EPA or an auth•nized State 
identifiet all SWMU1 at RCRA facilities 
ciuri~ the RCRA Facility Aaa~aamcnt 
(RF A I prior to permit issuance. ln 
addition. t 270.14(d) reqwre:t the owner/ 
operator to identify SWMU1 a1 pa;t of 
the facility'• part 8 application. The 
Agency reali:r.es, however. that 
addition.;al SWMU1 and releases may be 
d~scovl!red at any time followini permit 
luuance. Therefore. today'• propo1al 
1equ1~1 the facility owner/operator to 
prov1de new data relating to SWMUt 
and ~leasu from SV\'MUa during the 
life of the permit. 

Under I 270.30(1)( lZ)(i)(A). the 
permittee would be requind to aubmit 
the following information on each newly 
identified SWMU within 30 days of 
id!!ntiiyi:1g the SWMU: (1) Location; (2) 
tvp~ (e.~ .. landfill. ttorage tank); (3) 
general dimensions; (4) operatins 
t::sto·ry: (5) specification of aU hazardous 
and/or solid wastes that ha\·e been 
managed in the untt (if available); and 
(o) all available data pertaining to any 
release of hazardoua waate (including 
hazardous conatituenta) to any media 
from the unit. The location of the unit 
may be indicated on the topographic 
map submitted by the facility on ill part 
B permit application In accordance with 
t Z70.14(b){19) of 40 CFR. or may be 
submitted on a topographic map of 
comparable scale that clearly indicates 
the location of the unit ln relation to 
other SWMUs at the facility. These data 
are the tame u thole now required in 
Lite part 8 application under 40 CFR 
270.14(d). (See Second Codification R•Jle 
of December 1. 1987, 52 FR 45788.) 

Bated on the information tupplied by 
the permittee under I 270.30(1)(12)(i)(A). 
f.PA would require. u neceuary (under 
proposed I 270.JO(I)(l:!)(i)(B)) sampling 
and analysit data for the purpoae of 
ceterminilll whether releue• 
warranting further mvestigationa have 
occurred. Further investigations or 
corrective meaau.rea •• necessary would 
be imposed by amending the existing 
schedule of compliance or by Initiating a 
permit modification as provided in 
I 270.~. depending upon the extent of 
the change needed to cover necesa11ry 
corrective action. 

Proposed I Z70.30(1)(1Z)(i](C) would 
~quire the permittee to identify newly 
d.Jscovered releases from newly 
d.Jscovered SWMU1 or from SWMUa 
where no release had occurred at the 
time of pemut taauance. Information 
submitted would include the following: 
(1) The type of umt and ita location. 
clearly identified on a facility map; and 
(Z) available data pertaining to the 
M!lease. inclu~ potenti.U exposure 
pathways, controla already imposed to 
address the release. and action planned 
for further cleanup. The permittee would 
be required to tubmit this informallon 
within 20 d11y1 of discovery. 

EPA ia persuaded that these 
requirements are necessary to ensure 
that both the statutory requirements of 
section J()(W(u) and Congreuional intent 
are utiafied. (See ~.g .. S. Rep. No. 98-
284, 96th Cong. 1st Sess .. JZ (1983).) The 
requt~ement for corrective action is a 
continuing one, applyU\a not just to 
releases that have occurred prior to 
permit issuance. but also to any release5 
that occur after permit issuance. 
Without nch requirements. the Agency 
nu~ht have to wait until the time of 
permit review cr reluuance (in so!41e 
cases at long as ten years) before newly 
discovered units or releases ccu!d be 
addressed L'l the permiL lndudins these 
reqt.:irements in today' a proposal will 
allow the Di:-ector to l!!arn of a release 
requ:: :ng remedia tio:1 m a timely 
ma:mPr. 

4. lnfcrm:JtJon R~pos!"tory (§ 2:'"0.JE). 
Proposed I :z.:•o.J6 would provide the 
Director authority to require in the 
permit that the permittee establish an 
information repository. The repository 
would allow interested parties access to 
reports. findings and other inionnati\le 
matenal relevant to ongoing correcttve 
action activities at the facility. A 
repo!ltory would generally be required 
where the RCRA a!te is 11milar to sites 
bled on the NPL :mder CERCI.A in 
terma of the magnitude of contaminatwn 
and potential for exposure to hazardo..:• 
wa1te1. 

As provided by I 2:'0.36(b), the 
information repository would contain all 
public information that the Director 
determines to be relevant to public 
~:nderstanding of corrective action 
activitiu at the facility (i.e., material 
d~tennined to be confidential busme~s 
information would not be included). For 
example, copies of RF1 plana and repor• • 
and CMS plans and report• would 
generally be included in the repoai!ory 
Background material that would also 
lypic.ally be maintained In the reposttory 
would Include copiea of relevant RCR.. \ 
""gulations and presa releases. 



federal RegUter I Vol. 55. No. 145 I Fnday. July Z7. 1990 I Propo~d Rules 

The repository would be located at a 
local public library. town hall. public 
health office. EPA Regional or State 
office. or another public location withtn 
reasonable distance of the facility. In 
mstancea where thia ia not feasiole due 
to the remote location of the facility, for 
example. the Director would require that 
the repository be established and 
maintal!led at the facliity. Regardle:s of 
the location. however. interested 
penon• must be allowed reasonable 
ac~ess to the repository. for example. it 
may be appropnate to require a fac1llty 
to provide additional hours of acceu 
(e.g .. beyond normal bu,iness houn). 
de;>endir.g, among other tht."lgS. on the 
cegree of public interest Ill correctJve 
acl.ion activihea at lbe facility and the 
timing of public meetings or bearings. 
The Agancy sohcita comment on y,·l:ere 
and when the inforroauon repository 
should be required. 

The Director would specify 
req•llrementl that the perrnJttee must 
aa t1sfy in informing the public of the 
e:o;•stence of the mformation repos1!1Jry 
1n the permit schedule of compliance. 
{See proposed I Z70.36{d).) At a 
mirdJnum. the Director would requue the 
facilty owner/operator to notify 
indWiduals on the m11iilng list of the 
repu1tory'a establishment. S/he might 
;:dsa be required to prov1de public not1ce 
1n a local newspaper. An EPA contact 
pPrson to whom comment3 car. be 
submitted w1ll be identified. 

The l!lformal.ion repository proposed 
today ia similar to the repos1tury 
established at CERCLA Sites. 
E.xpeMence under CERCLA has shown 
that the public is frequently concerned 
about nearby remedial activ1tiea and 
that th1s interest ie effectively sei'"Ved by 
a repository. Without such a repository. 
the burden would be on citizens to 
locate and contact the appropnate 
official• knowledgeable about the site in 
Regional EPA or Statf' offices. 

There are two major differences 
between the information repositoriea in 
today's proposal and the repositonet 
included in the CERCLA program. First. 
,nformation repoaitonet are required for 
aU CERCLA ait~ whereaa they will be 
required for RCRA aitel only u 
determined to be appropriate lJy the 
Oirector. ln malting auch a 
determination. the Director would 
cona1der the extent of contamination. 
the acope and complexity of the 
remedial action. and the degree of 
public interest. Second. designated 
mformation repos1tonea under CERCU 
generally house the adimrustrative 
record for CERQ.A actions. Under the 
RCRA permitting program. 
aJmmistrative re<:ords. wh1ch prov1de 

documentation for tha basia of EPA'a 
dec1siona and other parts of the record. 
are maintal!led by EPA Reg10nal officea 
[or suthom:ed States) at the location of 
the Regional office. Because the RCRA 
record ia kept elsewhere. where 11 1s 
ave.dable for public inspection. the 
Agency does not believe it is necessary 
to duplicate the entln! administrative 
record for RCRA a1tea at mformtltlon 
rP.pOsltonea. 

5. Major Permit Modifications 
(§ 270.41(a)(5J(ix}. Section 
Z70.41(a)(S)(LJI) of today's proposal 
would add a new provision to the major 
perm1l modification requ1rementa 
allowmg the Agency to reopen a permit 
for good cauae to modify a permit for 
reason• ariaing from corrective action 
requ1remenl..l under subpart S of 40 CFR 
part Z&4. The Agency would U'le thi1 
authority to modify perm11..1 after a 
remedy hu been selected under 
proposed t Z54.525. or to recommence 
corrective action after a no-action 
dec:sion had been made under I 2.64.514. 
ln add1tion. the Agency m1gbt use thia 
authonty to begin corrective action after 
notifies han of a new S \"fl.fU or a new 
release under I Z70.30(1)(1Z). The 
Agency believes that it already haa the 
authority to modify perrruta in this 
s1tuation under I Z70.41(a)(Z). which 
allows it to modify permilJ when new 
in!ormauon justifies the application of 
d1fferent perrrut condiUons. However. 
the Agency is proposing to amend these 
regulauoni to clanfy its authonty. 

.Y!od1fica uons under proposed 
~ 270.41[a)(S)(ix) would undergo the full 
permit modificatJon procedures of 40 
CFR part 12+-that is. there would be 
pubhc notice. a 4.>-day co=ent period. 
and a public hea~. u requested. ln 
addition, the modification could be 
appealed through EPA's admmiatrative 
appeal proce<lurea. 

The Introductory paragraph of 
I Z70.41 bas alao been amended to make 
it clear that EPA-initiated modifications 
may be made pursuant to I Z70.J4(c). u 
well aa 1 270.41. Tbie paragraph baa 
been reprinted in full for purpoaee of 
clarity. EPA i1 seelung to change. and is 
seeking commenu only. on those 
references to new I Z70.J4(c) and the 
balance of the paragraph. 

6. Conformmg Changes to 
Requtremen/.3 for Perm1ts-by-Rule 
{§ 27060(b)f3): § 270.60(c)f3)(vrit)). The 
subpartS regulation• aleo apply to 
RCRA "permlta-by-rule" for Claaa I 
hazardou.s waete tnJecuon wella. and 
publicly owned treatment works 
[POTWa) that rece1ve hazardoua waste 
by trud. roll or dedicated pipeline (see 
40 CFR Z70.60 and conforming c.hangea 
tn tuday·a proposal). Today·s proposal 

providea conforrn.mg c.hangea to § Z70.eo 
to reflect the deletion of t 2&4.101 from 
the CU!T"ent aubpart F requ1remente. The 
current "'permit-by-rule" requirement• 
for Clan 1 hazardoua waate 111jection 
wella !I Z70.60(b)(3))and POTWa that 
have a National Pollutant Discharge 
Ehmmation System [NPDES) permit and 
that receive ha:tardoua waste by trud. 
rall or ded1cated pipeline 
{~ Z70.60(c)(3)(vil)) atipulate that ownera 
and operators of theae facilities must 
comply Wlth the I 2.64.101 reqwrements 
in order to obtain 1 RCRA "permlt-by
rule". Tbe references to 1 2.64.101 in 
these two aectiora have been rep~aced 
w1th references to the requirements of 
today'• propoaed aubpart S. reflectms 
that these facilities will be aubject to all 
requirement~ in thia new subpart. 
Further information on bow EPA plane 
to iiDplement corrective action 1t theee 
typea of pumit-by-rule facilitiel ca.o be 
found in the preamble to the December 
1. 1987. Codification Rwe (S2 FR 457681 
for underground injection control (UlC) 
wells and in '"Guidance for 
lmplemenung RCRA Permit-by-Rule 
Requirement• at POT\VJ." iuued on 
July 21. 1987 {contact Permits Divie1on. 
Office of Water Enforcement ll.Dd 
Permlll. at (202) 47s-9545). 

7. AltematiY! Dispu~ Reaolution. 
During the proceu of investigating 
releases and studying remedies for 
RCRA facilities. EPA anticipates that 
some disagreementa between the 
Agency and the owner/operator rr.ay 
anse regardmg various techrucal or 
procedural iaauea. For example. tn 

defining the technical scope of a wor~ 
plan for remedial investigations. the 
Agency' a technical judgment aa to the 
numbers or placement of ground-water 
mon1tonng wells may differ from the 
pennittee·a. 

In moat cuea. the Agency antictpate~ 
that such diaagreements can and Wlll be 
reaolved through continwng 
communication• between the owner I 
operator and the Agency. However. EF.\ 
re~,;ognizea that there Wlll inevitably be 
aome disagreements which cannot be 
resolved by such meana. ln these cases 
there are several option• the Agency 
may employ to reaolve the dispute and 

prevent unacceptable delaya in 
Implementation of corrective action 
requirementa. Such optiona include :r." 
uae of a more formal type of dispute 
resolution proceu: enforcement ac11o~ 
under RCRA section 3008(a): or a 
modifiCJOtion of the permit. The cho1ce "'r 
options wiU depend on the lpt!C1flc 
tsauea under diapute and the 
cll'C'Wilatancee at the facility. For 
situationa where the requirement• a! 
inue are clearly defmed in the penntt 
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aciledule of compliance. but where the 
permittee refusea. or otberwt.e 
demonttrate. an w:~wi1l.i.n~Deu to 
comply with the requil'eDHnlta. EPA 
would Intend to ut.illz.e allorccment 
optiona {e.g., aection 3008(a)) to compel 
appropriate action by the penu.ittee. 
Alternatively. a mod.ificatioa to the 
perrr.it schedule of compliance {tuch aa 
the pnx:e11 defined in today' a pr.Jpol~ 
§ ZiO.J.4{c)J may often be choaen u the 
appropriate mecha.n.!3m for retolving 
<Ltputea In tituationt where the 
requinment at laaue ia le11 1pecifically 
defmed and when the Agency and the 
pennittu are unable to JleiOtiate an 
acceptable agreement. 

The UM of enforcement authoritiea for 
comiCtive ac:ticm. and the permit 
modification proceaa pro~ed today at 
t ZJO.;M(c) are diiCUia.ed elaewhere in 
today'• preamble. The remainder of thla 
diacu11ion focuaea. therefore. on the 
potential uae of alternative dispute 
resolutioo tec.hniquea to resolve 
diaagreementa. 

On AQIU81 14. 1967, EPA'• "Final 
Guidance oo U1e of Alternative Oiapute 
Reaolutioa (ADR) Technique. in 
E'.nfor~ent Action." di.cuating 
multipi•ADR technique• wu i1aued. ln 
this guiclaD1:11 document. the Agency 
articlilatitd ita Intention of encouragint 
the uae of alternative diapute ruolution 
technique• wbere there ia reason to 
believe that one or more of the 
technrquea diacuaaed in the gwdance 
may lead to expeditiou.a final 
compliance agreementa. The Agency 
believea that eome of the tech.n.ique• 
discuased In thia ,Wdance may be uteful 
ln reeolvtq dlapute1 which arise iD the 
corrective ac:tioa proceaa w:1der RCRA 
permita. A copy of thl• guidance ta 
included In the docket e.tabliahed for 
today' I rvlem&kins. 

ln pc:ticular, EPA ia examining the 
use of a neutral third-party media tor in 
the context of a time-limited. non
biDding nqotiation proce11 to retolve 
corT"eetive action ditputea. The Agency 
i! not prescribing the u.ae of 1uch a 
proceu at a provition of today' a 
propoeed rewulaticm. bowner, or any 
other proceaa. Given the AseocY'• 
limited experience with ADR to date It 
1.1 prema rur. to lDclude allJ specific 
ADR technique within a RCRA 
regulatory framework. EPA Intend• to 
encouraae. when appropriate. the u.ae of 
ADR in certain tituatiou. at the RCRA 
corrective action program evolve1. The 
Agency 1.1 tpedficaUy teekint comment 
today on MveraJ itauet a110Ciated w1th 
alternative diapute reaolution In the 
context of corT"eetive action. TheM 
isaues are: (1) For what typea of 
corrective action luuet and disputes 

would ADR tedutiquea be most uaeful7 
(2) What tecllnique1 (~.g .. mediation. 
fact-findint. min.i-tnaia) are mo!t 
auitable for thia purpoae7 and (3) Who 
ahould bear the coat (~.g .• of third-party 
me<iiaton) of alternative dispute 
resolution? 

M. Conforming Changes to C/osul't! 
Regulat.Jonl {Secuon 264.113,285.112 
and 28.5.113) 

1. Gen~ra/. Aa discussed further ln 
ee<:tion vu:c. of today'• preamble, 
corrective actiont undertaken at a 
fadlity may affect clo1ure of regulated 
UIIita under applicable 1tandardl of 40 
CFR parts 2&4 and 2&5, subpart G. For 
example. closure requirementa for 
regulated Wlita contai.D certain deadline. 
that may be lmpracticallf corrective 
action ia required at the facility and the 
clo1inj unitl.l beinj used to receive 
corrective action wutu. EPA today ia 
pro?osing to amend the cloture 
n:gulations i.D tl Z&4.113. 265.112. and 
255.113 to e!mplify extension of theae 
deadli.'les when doing ao would aasist in 
implementing corrective action. The 
Agency i1 alao proposinj to expand part 
ZSS clo1ure plan Information. 
re<:Juirem.mta to include Information on 
s~rus. 

It ia important to note that the part Z&f 
and part ZBS subpart G cloaure 
regulations apply only to ha:r.ardou1 
waste management units. Today'• 
proposed changes to closure ~ationt 
are designed to address potential effecta 
of subpartS or F corrective action on 
the closure of tuch ha:r.ardou1 wute 
management unit1. Corrective action at 
SWMUa that are not uaed for the 
IIUUlagement of haurdou1 wute i1 not 
aubject to 1ubpart G regulations. 

In addition. 11 d:iacuued earlier in 
thi• preamble. I 264.551(&) provide. the 
Regional Adminiatrator with the 
authority to waive tubpart G 
requirementt (except for I 264.111) for 
unit• created for the purpose of 
manalin3 corrective action waste. 

The reader ahould note that the 
propoeed chall8" are for both per:nitted 
haurdout wa1te unite {pa.rt 264 
1tandarda) a.nd interim atatua huatdoue 
wute unitt (part 265 standards). 
Althougb today'• rule primarily 
addntttea corT"eetive action at permitted 
facilitie1. interim 1tatut facilitie. which 
dose without an operating pennit are 
potentially 1ubject to corrective action 
under ordel"' iaaued pursuant to Section 
3008(h) of RCRA. or they may w\1h to 
conduct corrective action voluntarily. 
Therefore, conforming c.hanses ""' being 
propoaed for both permitt~ end interim 
atatua unitl. 

z. Clanficotions. The followin3 
discussion clarifies several points 

relating to corrective action and the 
closure or haz.ar?ou.a waate management 
urut1. and explauu how exi1ting 
regulaoont and authorities can be uaed 
to addre.t potential conflicting Interest.,. 

a. E.tteruion of ClocUJ'f! Deodlin~ 
( 1) Nou{ietJ!ion of Clo•ul'ft. Under 
current regula tiona. when. a unit ceaaes 
to receive hazardout wnate. the owner/ 
operator i.l generally required to notify 
the Agency and initiate clo1ure of the 
unit (I ZM.llZ{d) or t Z65.112.(d)). ln 
order to perform needed corrective 
acl!on wrthout posing unneceseary 
impl~~ent.abon problem•. the Regior:al 
Admini5trator may find it neceuary to 
requinl auapention. of the acceptance of 
wutea at the unit temporarily. For 
example. It may be neceasary to drain 
liquict. from a •urface impoundment to 
a:low reinforcement or repair of a berm 
to prennt migration to a nearby eurlace 
water body. However, closure of the 
unit may not be desirable at that bn:e 
aince available capacity in the unit. once 
it is repaired. could be beneficially uted 
for the dispoa.al of waates generated in 
the coune of corrective action. The 
Agency believe• that the current 
requirement• at II 2&U1Z{d) and 
255.11Z{d) provide tufficient flexibility 
to accommodate temporary 1uapenaion 
of waste reaipts to facilitate corrective 
action without tr.~erioi the notice and 
closure initiation requirement1. These 
~ulationt allow the Regional 
Administrator to grant an exten~ion to 
the deadline for beginning partial or 
final closure if the acceptance of waste 
is auapended only temporarily and 
additional haz.ardout wute capaoty 
remainlln the Wlil Thus. the Director 
may aUow an extention of time for the 
initiation of closul"'! activitie. when 
capacity in the unit could be beneficial 
for di•?O"l of co!TeCtive action waste• 
from other SWMU1 at the faciliiy. 

(2) Time Allowed for Cla.ure. For 
hazardoua wute managP.ment unita that 
will be required to clote, but where 
corrective action 11 requin!d prior to or 
in conjw:~ction with c.loeure. the owner/ 
operator may find It difficult to comply 
W'lth the timing requirement• of 
I 2&4.113 or I 265.113. Theae provi11ons 
cUJTently require that ,.;thin 90 davs 
after re<:eiving the final volwne of· 
huardout waste at a unit. the owner or 
opera lor muet tnat. remove. or dispose 
of the wute off·lite, and that closure of 
the unit be completed within 180 days 
a flu re<:eivinj the final volume of 
baza.nJoUI Willie. However. extension• 
to these deadlinet may be neces ... ry 
becauae corrective action may interfere 
with the owner or operator'• ability to 
comply with the deadlines for 
completing cl~un1. Section• 264.113 and 
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285.113 CUJTently contain provilioru for 
extendin3 cloaun! deadlinea under 
certain Cll'CWilat&nca. EPA bellevea that 
the need to take corrective action at the 
un1t. or to receive wa1te1 from other 
SWMUa. i• already included within the 
eldating citeria for grantinl theae 
extenaion1. However. to clarify thia 
pomt. EPA 11 propoaing today to amend 
U 2M.113 and 285.113 explicitly to 
include CO!TeCtive action amOD3 the 
cnteria for granting an exte111ion to the 
deadline for completins closure 
activitiea. 

b. Modification of Closure Plans. 
Corrective action• may brins about 
chanse• in unit and facility design and 
operation that will require a resulting 
modification to the clo1ure plan and 
closure coat eatimate for a ha:urdou1 
wute management unit. For example. a 
unit may be exJ:~anded to accept waste 
generated during corrective action at 
other SWMUa 11 part of the remedy for 
a facility. Under I Z64.112(c} and 
§ 2e.5.112(c}. amendments to closure 
plana are required when chansea in 
opera tins plaru or facility design effect 
the closure plan. When interim 
meuurea or the fmal remedy selected 
affect the cloaun! plan for a hazardoua 
wal1e management unit. both the plan 
and the auociated coat estimate muat 
be amended according to requirement• 
of aubparta G and H. For permitted 
units. the closure plan and coat estimate 
amendments may be included in the 
penn1t modification for remedy •election 
or in a separate permit modification. but 
both must be 1ubmitted at leut eo daya 
pnor to the proposed chanse in facility 
design or operation. For interim 1tatua 
facilities. amendmenta to the cloaure 
plan also must be made at leut eo dayt 
prior to the proposed chanse in facility 
design brought about by the corrective 
action. or within thirty daya if the 
ch anse occun d lll'in8 cloaure. 

3. Closure Plan lnfonnation 
Requiremenu. The Agency II alao 
propoaing to add I 285.112(b)(8} in thi1 
rulemakin8 to require ownen and 
opera ton to i.itclude lnformation about 
SWMUa at interim atatua facilitiea when 
they submit an interim atatul cloaure 
plan. Thia addition II cooalltent with the 
second HSWA Cod.ific:~~tion Rule. Th.i1 
codification rule added I Z10.14(d} to 
requl.MI ownen and openton to aubmH 
information about all SWMU1 at a 
facility 11 part of the Part 8 permit 
application (December 1. 1987, 52 FR 
45788). Today'a propoaed change would 
addreu the need to coordinate 
corrective action and cloeure activitie• 
at cloeins Interim atatua unita and 
facilitiea. Since the facility owner/ 
operator it not required to automatically 

tubmit 1 part 8 application for a unit 
cloains under interim atatua. the Agency 
will need a mechanism for obtaining 
Information to aaaeu the need for 
co!TeCtive action at the facility. Today' a 
propoaed addition to interim statue 
cloaure plan information requirement• 11 
intended to provide that mechaniam. 

N. Conforming Change to Section 
264.J{g} 

Aa • conforming chanse. today'a 
propoaal include• an amendment to 
I 264.1(g} that apeci.fiea certain explicit 
exemption• from the requirement• of 
part 264. However. certain unit• that are 
e:r;empted under t 264.1(g) are, 
nevertheleu. considered to be eolid 
waate management unita according to 
the deflllition propoaed In I 264.501. 
Such unita would include on-lite 
accumulation tan.k.a end container unite, 
recycling unita, totally enclosed 
treatment unita. elementary 
neutralization unita. wastewater 
treatment units. and transfer unite. Thua. 
today' a propoaed amendment clarifies 
that aubpart S requirements of part 264 
would apply to theae units. although the 
exemption would continue to apply to 
all other part 264 requirement•. 

Vll. Relatioothip to Other Prop'amt 

A. Superfund 

1. General. One of the Agency' a 
pnmary objectives in development of 
the RCRA corrective action regulations 
is to achieve substantive conaiatency 
with the policies and procedure• of the 
remedial action program under the 
Comprehensive Environmental 
Responae. Compenaation, and Liability 
Act (CERCLA). 11 amended by the 
Superfund Amendment• and 
Reauthorization Act (SARA} of 1986. 
The fund. which may be ueed for certain 
cleanup action• under CERCLA. Ia 
called the Ha:urdoua Subatancee Trust 
Fund. but ia commonly known and 
referred to 11 Superfund. Sectioru 104 
and 106 of CERCLA authorize EPA to 
taka reaponae action•. including removal 
or remedial meaaurea, when a release or 
threat of a releaae of a hazardous 
aubatance which may threaten human 
health or the environment Ia diacove~ 
Generally. theae authoritle• are used in 
1ituat!oru where contamination has 
occurred at eites that are not undtr the 
active control of a RCRA owner or 
operator. Where contamination 11 
related to activitiee at ha:urdou1 waate 
management facilitiea that are currently 
opera tins or have conducted treatment. 
storage or dispo1al of hazardoua wute 
at any time eince November 18. 1980. 
both RCRA and CERCLA potentially 
apply. 

Becaute the moat compreheruive eet 
of standard• applicable to !'!:mediation 
of hazardoua wute 11tea under the 
control of private ownen and operaton 
will. when promulgated. be the Section 
3004(u} regulation. RCRA corrective 
achon atandarda will be an important 
potentially applicable or !'!:levant and 
appropriate requirement for the 
CERCLA program. At 1Uch. a primary 
goal iD development of the RCRA 
regulation• will be to establish a 
consiatent approach between the RCRA 
and CERCI..A programt. Conaiatency 
will help to ensun that the regulated 
induatry can gain no advantage by 
proceedins under one program rather 
than the other. Iince the Agency 
anticipate• that aimilar l'!:med.ies would 
be •elected under both. 

The corrective action proceu under 
RCRA will parallel the proceaa . 
established for CERCLA remedial 
actiona. Thi1 proceae includee 
preliminary aueasments and aile 
investigation. to evaluate the need for 
remediation at specific sitea, aelection of 
remedie1 where needed to protect 
human health and the environment. 
remedial design and implementallon of 
remedial action. and operation and 
maintenance to ensure continued 
effectivenese of the remedy. 
Procedurnlly. the activities under the 
two statutes may differ somewhat. stnce 
the permittee implements corrective 
action under RCRA. whereas the 
regulatory Agency. for the most part.. 
does so under CERCLA. (In 1ome cases 
CERCLA cleanups are conducted by 
responsible parties accordins to the 
terma of an order or conaent de0'1!e and 
with Agency ovenight.} Nonethelesa. 
EPA anticipates that the two programs 
will arrive at similar aolutioru to 11mtlar 
environmental problems. and that 
action• undertaken by one program Wlll 
be adopted by the other program in 
caaea where the programmatic 
responaibUity for a aile ahifta from one 
to the other. Specifically. the Agency 
anticipate• that there may be a number 
of facilitiee at which aubetantial 
CERCLA remedial atudie1 and/or actual 
remediation will have been already 
conducted at the time a RCRA perm11 Is 
issued (thereby 1Jiggerin3 the Subpart S 
corrective action requiremente}. Thia 
eituation i1 likely to be moat common at 
Federal faciUtiea. In auch caaea. if the 
remedial work hae been conducted 
accordins to the CERCLA NCP. EPA 
would conalder that work to be 
conaietent with the requirement• of 
subpart S. and therefore additional or 
different etudiea or cleanup 
requirement• would be unnecessary IL 
however. the remedial activities 
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conducted punuant to the NCP at • 
RCRA facility addnued only a portion 
of the unitl or releuea at the fcdUty 
requiring remediation. the permit would 
addresa any tuch rema.inint corre<:tive 
action requi.remenl!l punuant to tubpart 
s. 

2. Listing RCRA Sites on ~ Notional 
Prionti~s Lilt (NPL). EPA ia 
emphaa1z.ing coordinated 
implementation of the RCRA and 
CERCl.A programa. Of particular 
Importance ia the Agency' a policy for 
hating RCRA facilitiet on the National 
Prioritiet Utt (NPL}. Section lOS(a}(e;(B} 
of CEFa.A ~uina EPA to establuh 
the l\'Pt list to tel national priorities 
amor.$ eite1 with known or thnatened 
releases whf're action under CERCLA 
may be warranted. A aite mutt be litted 
on the NPL before a remedilll action c.an 
be financed by the Hu.ardola 
Substancea Truat Fund established 
under CERCLA. 

The J\sency'e policy rega~ the 
listing of RCRA facilitiet on the NPL 
wae outlined in a November 23, 1965. 
federal ReJiater notice (50 F'R 471n2). 
The poll~ etatea that titet that can be 
addreu~ by RCRA aubtit!e C 
correctij! action authorities generally 
W1!1 be *ferted from placement unleu 
they faltwithin certain e'\cl!ptione. For a 
more detailed ditcuasion of ttne 
nceptions. see 54 fR 4~00~ (Oc:ober 
4. 1989). 

The proposed RCRA liw~ poli::y. 
howeve~. do~t not 11pply to Federal 
f;,cilities. These sre l.i11ted on the ~PL as 
r~quired u.;1dc!r CERCA I1ZO. as 
smend~d unde: SARA (:'>Z fR 1i99l. 
t-- tay 13. 19'37). 

3. Use of CER.CLA. to Suppiem~nt 
RCRA A~thorrt.ies. EPA intenca to clc!an 
up haz:ardout waste aites by ael~>cting 
\he mos! applropriate response and/or 
cnfort;enc:-.t authorities from aroofi6 aU 
of those avaii.obl~. Accorei~6ly, aeveral 
CERCI..A sut!l~rilies may Le ~:sed at 
RCP.A f:;r.:l:ties. rcr exao1ple. fund
financed remov~tl11c:ioM under 
CERCLA '""ction 104 can be taken at 
RCRA ~:!c> .... t:en neceuary to respond 
promp·~ .. !n d t':l~~~.se. Although 
remova·~ -n.1v be conducted wh<!!ther or 
n0t tre s1·~ :~listed on the NPL. tuch 
act;o~s n111 ;.t be undertaken in response 
to a ~e!e:·~~ or e•;bs:antial threat of a 
release and mu~t be c.oruiatent with the 
criter:a outlined h1 the N11t1onal 
Con:in~~nr:y Plan and CERCL-.. EP.'\ 
may s~k reimbursement of costt of 
t"!ese actions from generators. 
t~anaporters. or owner/operator~ of 
treatment. atorage. or disposal faciliti~ 
pursuant to CERa.A section 107. 

Where an "Imminent and substantial 
endangennent .. may be poa~ by 1 
release at a RCRA fac11ity. the Agency 

may employ either a CERCLA eection 
106 or RCRA N<:tlon 1003 ordeT. M 
noted earlift. th .. e authoritiet wtll be 
partJcularly I&Nful in addre .. ing 
contamination C.rom SWMUs that 
require~ prompt actioo. 

The A3ency may alao I&N CERQ.A or 
joint efiort.l with Statu in conjunction 
with RCRA to addre11 tituatioru1 of 
"area-wide" contamination. Preliminary 
invea~ation.t have tbown that at some 
RCRA facilities eubatantial portion.t of 
on-aile contamination II contributed by 
adjacent facilltiee not under RCRA 
i•llisdictioo. Cortei:tive action at a sm,le 
RCRA fadlity alone. therefore, might do 
little to reetore overall environmental 
quality. In theM c.aMS. it may be 
appropriate to apply both RCRA and 
CERCLA authoritiet or other Agency 
authorillea in a comprahen.sive program 
to addresa aU 10urcn of the release and 
provide complete remediation of the 
area. Thia would allow a compn:bensive 
cleanup of an area (CERCLA trust funds 
would be uaed only where the site 
scored 28.5 or higher under the HRS) 
L~at hu become contaminated as a 
result of actiV1ties at ll'ultiple facilitiet, 
including both operat:ng 11nd abandoned 
factHtiea. 

In aitua~ioM where CERCLA ~ection 
lc-4 or section 106 re:11ed1al activitiee 
have been ir.iliated. and where a RCRA 
permit !:1 to be issued to the facility. the 
Aqency may choose to cCintinue these 
rE':-:l~c~ial actior.s undo~r CERCL'\ 
autl:ori:y. In st:co cases. the CERCl.A 
cle.t::-.up would be referenced in the 
I<C.RA per:nit. and the Agency would 
tc~ke steJ)' to ensure that further cleanup 
under RC~A aection ~(u) would not 
be re<:,~1red at the atfec1ed por-Jon of the 
fdci!lty. AI the sam!! time. RCRA may be 
used to add.~u other cleanup needs at 
t~e facility that are not addrnsed by the 
CERClA acti<Jn ur.JI!rway. 
Ahem,.tJ ... .-Iy. lhe cleanup may be 
sluf:eJ to HCRA and thl!! ael~!eted 
r!!:uedy incorj)Ora!ed into the permit 
through a permit modification. 

B. PCB Spill Policy Under TSCA 

EPA regulAtions under the Toxic 
Sub5tsncet Control Ac:t (TSCA l 
controlling the dispoaal of PCEs. 
published in the Federal R&li,ter of 
Febr.1ary 17. 19711 {43 FR 7150) end May 
31, 19'79(44 F'R 31574), define the term 
dispo!lll to encompass accid!"nto~l as 
well 11 intentional releaaes to the 
en\;rorunent. W'hen PCBa in 
concentrations of 50 parts per mdhon 
(ppm) or r-ater are improperly 
diapoaed (or when material at les!l than 
50 ppm aot that way through dilution). 
EPA baa the authority under section 17 
of TSCA to compel peraon• to take 
actiona to rectify damage or clean up 

contamination resut~ from the spill. 
~fore May 4. 11Ml7. ttandarda for the 
cleanup of apilled PCBa were aet by EPA 
Reg1oru on a caae-by-caae b.aia. 

However. EPA believed that unifonn 
pre<lictable. nationwide requirement• · 
fur the majority of tpilla would ~a 
naka to PCB tpiU sitet by encouragins 
rapid a~d effective cleanup and 
resto~non of the eites; accordingly. EPA 
estabhahed a nationwide policy for PCB 
spill cleanup. On April2. 1981 EPA 
published the TSCA policy Co~ the 
deanup of apills reaulting from the 
~'"!leaN of materia Ia containing PCBa at 
concentntion.a of 50 ppm or greater. 
( Se1! ~ FR 10688.) 

The policy requires cleanup of PCBa 
to d1fferent leveb depending on apill 
locauon. the potential for npoaure to 
ret1dual PCBa remaining after cleanup. 
the concentration of the PCBa initially 
sp1lled and the nature and aize of the 
population potentiaUy at riak of 
expoaure. The policy impoaet the mott 

. atringent requinments on areas where 
there is the greatett potential of dired 
human exposu.rea, and leu stringent 
re1pirement1 where there ia little 
potential for any direct human exposure. 

While the policy it expected to apply 
to the majority or spill situationa. the 
policy doea provide for exc~tional 
a1tuallona that may require additional 
cleanup or leu cleanup at the direction 
of the EPA Regional offices. Further. 
some sp1l!s ar.: au:side the scope of the 
policy. s .. ch spills inc.bde: Spills 
directly into surface water, drinking 
watl!r. sewers, grazinR l.onds. and 
vegetable sardent. final cleanup 
standard& for theae types of spills are 
established by the EPA Regional offices 
on a aite-specif:c basis. 

RCRA corrective action authori:y 
under section J{X)4(u) applies to PCBs 
because PCBa are li.sted at an Appendix 
VIU constituent in 40 CFR par1261. PCB 
n!l~as .. from aolid waste ma!1agement 
units at pennitted RCRA facilities are 
addreued in accordana with TSCA 
J'CE spill cleanup policy. These tolid 
waste mantlgement units would often 
technically be considered "old spills" 
under the spill policy. It is the Agency's 
belief that the cleanup levels and 
practices discussed in L'le p-llicy ""ill be 
11ppropriate in many si!uationt. a::d that 
when necessary, si!e-by-site e"aluation• 
should still be re~:.~ired. 

C. Other Elt!"ment.!; of RCR.1 Subtll!e C 
Pr~Jgrom 

1 Relat;~..•nsh1p tu S.;bpart F CroL•Ild 
Water Currective Action. ~:sting 
RCR.'\ reguhllion' for 'fi'Ound-water 
corrective action (40 CFR Pan 264. 
11ubpart fl prescribe a !pecific approsc.h 
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for detection. characteriz.ation. and 
cleanup of contaminated ground water 
from regulated land diapoaa..l unita which 
received wute after July 28. 1981. 
S<.~bpart F Ia a "prospective" program 
requinng that monitorina be established 
to detect contamination. and that if 
detected. contaminated ground water b~ 
removed or treated in place if or when a 
ground-water protection atandard haa 
been exceeded. There Ia additional 
discussaon of current Subpart F 
corrective action in section IV of today' a 
preamble. 

Achieving a coordinated. facility-wide 
approach to cleanup of r~leaaea from 
both regulated units and other aolid 
waste management unita it a baaic 
objective of the Agency. However. the 
universe of wtita and contamination 
being addresaed by subpart S corTective 
action regulation is somewhat broader 
m scope. 

To ensure consistency in 
implementing corrective action at both 
regulated unata (a subset of SWMUs) 
and other aolid waste management 
u;1its. and to achieve environmental 
resuks aa rapidly and effectively as 
possible. the Agency Ia developing a 
proposal that would restructure the 
curnnt st:bpart F regulations to o1ake 
them consistent with the key feature• or 
subpart S. These proposed revisions to 
subpart Fare expected to be issued 
relatively eoon. lt ia expected that these 
reV1stons will reference a number of 
specafic section• of today' a aubpart S 
proposed regulations: likewise. for the 
sake of clarity and consistency. LI-te final 
subpartS rule may also contain crest
references (that do not appear in today'a 
proposal) to certain subpart F 
prov1siona. 

2. Lend Disposal Restrictions 
Program. Aa enacted on November 8, 
1984. the Hazardous and Solid Waste 
Amendments (HSWA) to the Reaource 
Conserve tion and Recovery Act (RCRA) 
impose restrictions on the land disposal 
of hazardous wastes. In HSWA. 
Congress specified dates when 
particular groupa of baurdoua woatea 
not meeting treatment atandarda aA 
prohibited from land dispoaal unlesalt 
can be demonstrated Uaat "no migration 
of hazardous constituent• from the 
d;sposal unit or injection zone for aa 
long as the wutes remain bazardou1" 
will occur (RCRA aection 3004(d)(l). 
(e)(l). and (g)(S)). The datea apecified by 
Congress for tnggerir.g the land disposal 
restrictiOnS are lu;ted below: 

• Solvents and dioxins by November 
8, 1986; 

• California list waste• by July 8. 
1987; and 

• Scheduled waatea by August a. 1988 
(Fint Third). june a. 1989 (Second 
Third). and May 8. 1990 (Third Third). 

Nota: A aepante ac.hedule wu eatabli,hed 
for haz.ardOUI WU!H dJapoaed of by deep 
well underground inJection. 

HSWA required the Agency to set 
"levels or methods of treatmenL if 
any. which aubstantially diminish the 
toxicity of the waste or substantially 
reduce the likelihood of migration of 
hazardou1 constituents from the waste 
eo that thort-term and long-term threats 
to human health and the environment 
are minimized" (RCRA aection 
3004(m)(l)). To date. EPA hu developed 
L"'eatment atandards based on the 
performance of beat demonstrated 
available technologje• (BDAn in a 
series of five rulemakings. Alter the 
appropriate effective date. waatea for 
which treatment standards have been 
promulgated must meet those standards 
before the wastes may be land diapoaed. 

'h'here adequate treatment capacity 
waa not immediately available on the 
statutory effective date, the Agency 
granted a national capacity variance. 
This eatabliahed an alternative 
prohibition effective date for the w01ste 
of up to two yean. During a vo.riance. 
wastes not treated in compliance with 
applicable treatment standards may be 
disposed of ln aarface impoundments or 
landfills only if they meet the minim:...'Tl 
technological requu-ements (RCRA 
section 3004(o)). Fur:i:ermore. wa!!tcs 
granted thi• variance must be in 
compliance with the California list 
prohibitions if they are applicable. and 
are aubject to the paperwork 
requirement• of 40 CFR 268.7. 

The rule• promulgated to date are 
summarized below: 

• Sclvt~nU and Dioxina. On November 7. 
1988. regula tiona were promuJ.sated 
eatabliabina the lmpiementaUou framework 
of the l.DR Pl'QIJ'&m (51 F'R 405n). In thit 
rulemaJtina, EPA promulgated treatment 
atandard. and effective datea for apent 
aolvenUI and dioxln-containing haz.ardoua 
wutealdentified 11 EPA Haz.ardoua Wute 
numbe!'1 f001-F005. F021-FOZ3. and Fozs--
1'028 (40 ~ 288..30 and :68.31). 

• Ca/ifomia Lial Wa•~•· On July a. 198:', 
regulahoru WIIT'I promulgated reatricti.ng land 
dtapo..J of the California iiat hazardoua 
wutH (52 F'R 2571!0). Treatment atandard' 
wer.~ Htabliahad for iiqutd and nonliquid 
huardoua wuta containing halogenated 
o11aruc compound.a (HOC.). and for liquid 
haurdoua wutea contairun& polychlorinated 
biphenyl• (PCBI). The alatulory proh!bttiona 
on land diapoul of corroaiu wutea and 
liquid wutea containing certalll metala "'ere 
codified and became effKtlve Immediately. 

• The Sch~ul~ Walta. On Auguat a. 
1988. the A3ency promulgated regulations for 
certain achedulad wuln (40 ~ 2&8.10). 
refe~ to u fin! Third wutea. Tru!menl 

atandarda were ntabUahed for moat of the 
wutea tdenllfied by EPA Haurdoua Wut 
numbe!'1 ··r' and '"K," Wutea scheduled e 
the fin! 'Third for wh1ch treatment atand~~d 
wenr not aet were aubject to the M10ft • 
har:uner" prov11ioru ol f :68.a. On /una a. 
1989. the Agency promulgated regulation~ for 
the S<!cond Third of the acheduled wute11 (40 
C~ 288.11). In the Second Third final rule 
the Agency also aet a:andarda for certain ' 
Ftnl Thtrd aoft hammer wutH. Third Third 
wutn. and newly liated wastes. Thta rule 
also tel effKllve datu for underground 
tniKled wastes. On May a. 1990. the Agency 
promulgated treatment atandarda and 
effKttve dates for the rematning aoft haaur.er 
wutea. wutea iiated i.n the 11urd Third of 
the scheduled wutea (40 CFR 268.12). wutes 
tha: were reac.hed.Je:l to the Third Thir:l. and 
five newly hated wutes. 

Separate rulemakings for the 
underground Injection control (UIC) 
program e!!tablished hazardous waste 
disposal injection restrictioru and 
requu-emen ts and tel effective dates for 
underground injected 10lvents. dioxins 
California list wastes, and First Third · 
scheduled wastes (40 CFR parta 1Z4. 14~. 
1~. and 148). 

CorTective action taken under today's 
rule mu~t comply with the land disposal 
restriction requirement• of 40 CFR part 
268. The prob.ibitions do not apply to 
hazardous wutea placed into land 
disposal prior to the effective date of an 
applicable land dis?osal restriction. if 
such wastes do not have to be removed 
or exhumed for treatment. Furthermore. 
as explained in the preamble to the NCP 
revisions (published on March 8. 1990). 
the Ager.cy has determined that 
placement and thus land disposal of 
hazardous wastes doe1 not occur when 
waste ia moved or treated in-situ within 
a unit. This ia particularly important for 
RCRA corTective action since many 
remedial actions are likely to involve 
treatment. consolidation. and capping of 
wastes within existing unite. Wastes 
!"!'loved or treated within auch units 
would not be subject to the land 
disposal restrictions. Placement does 
<'ccur. and the land disposal restrictions 
apply. when waste ia removed from the 
unit for treatment or other purposes and 
the waste or residuals are returned to 
the unit or to a different unit. 

J. Relationship to •ection 300-l(n) 
Standards. RCRA 1ection 3004(n) 
requires the Agency to promulgate 
&tandards for the control and monitori..ng 
of air emission• from hazardous waste 
management units aubject to permitting 
standards other than aubpart Sat 
treatment, storage. and disposal 
facilities (TSDF1). The goal of these 
&tandarca ia to protect human health 
and the environment u necessary frol"!'l 
air emissions associated with 



Federal Register I Vol 55. No. 145 I Friday. July 27, 1990 1 Proposed Ru!es 
306SS 

management of ba:tardou.s wastes. 
Currently. the Agency Ia developizl8 
standard• under tection 3004(n) that will 
apply to certain huardou. wuta 
mana1_1ement unit. covered by today'• 
proposal under tectloa 3004{u}. ~tion 
l004(n) standard• for air emiuiona 
associated with eq•1ipment leau aitd 
certain procesa vent. at TSDFa wen! 
propoeed in February 5. 1987 {52 FR 
3748) and are expected to be ftnahud in 
)'-llle. 1990: 1tandards for volatile organic 
em:a:;iona from certain other TSDF 
emiutan aources will be proposed at a 
later date. 

The atandard1 boemg developed under 
aect:on J())4(n} will require eng:neenng 
control• at urut. that manqe hau ... -clout 
waste. Air emissions will be c-:::Jtroll'!d 
throu~ amOflS other th~s. IOII!e 
C'Jmbmation of covera and add-on 
control technologies which capture t~e 
air emaaio111 for re~overy or 
deatr..tction. 

Although atandarda de\'eloped under 
s..,ction 3004(n) will only address air 
e:n;uiona from h.tz.ardoua waste 
management units at TSDFs !a subset of 
all SWMUe). they are expected to 
provite valuable guid:utce for 
sdd~aing air emissions from o!her 
S'N1'.«1a uaed for management of :lC'l· 

h<lzllrdous aolid w:~ste. ln a=.:iition to •he 
s:andard• beir-.g developed under 
section J004(n) of RCP.A. the A~"ncy ia 
e>.arn:ning technit.:al approacr:es and 
poltcy C'?tions for r"gulating. t·:1Jcr the 
Clean Air Act. air emission• from 
SWMUs in wh1ch non·hgzar~ous sol1d 
wastes are mar.aged. 

The Agency i• today pro.,osing a 
specific approach to imposing corrective 
action requirements on certam air 
r<:leases from SWMU• In today'• 
proposal. The proposed appi'Oach 11 
desig:1ed to be flexible enough to be 
used in conjunction with the section 
3004ln) atandard1 being developed. 
When the 1ection 3004( u) standard• are 
rleveloped. EPA will make any 
adjustment• to the aubpart 5 .randards 
neceusry to ensure a consistent and 
complementary approach. 

4. ,4, -i"!'•ristrativt! Ort:ierw Under 
RCRA se-:tion 3lXJ8/h). The sectiou 
3008(h) authority for interim atatua 
corrective action orders provtdn a 
stster authority to MCUoa ~u) for 
requiring COFT?Ctive action at non
pennitted RCRA facilities. 

Corrective action may be requi:-ed 
under tection 3())6(h) whether the 
fa<.:dtty 11 operatmg [prior to receiving a 
pcmrut) under intenm atatus. 11 closmg 
or ia closed under interim atatu1. bu 
lost interim 1tatua. or failed to properly 
ohtain interim ttatUI. Corrective action 
arden under taction 3008(h) IIUIY be 
iHued unilaten~lly by the Agency or 

they may be issued u conaent 
agreement. between the owner/ 
operator and the Agency. 

ln many ca1e1. the entire corrective 
action proceu for a facility will be 
Implemented under a aection 3008(h) 
order. However. in IOIJ'.e cases a fac:!ity 
that haa been iuued a section JOOO{h) 
order will be luued 1 pennit prior to 
completion of the activities specified in 
the order. ln 1uch cases. the Agrn'j' 
rnay require the owner/operator to 
contmue aU or tome of the sr.tivitiee 
under the orrler. or rr.ay l/lr.orpora t~ the 
requirement. of the order into thf' RCR.'\ 
rennit. 

In any case. EPA lntenus th~tl 
cqwvalent environmental rl:'st;llJi woll be 
aciueved whetl1er correct!\ e action 
req~ir~ments are impoat..:d 1:1 a:1 or.:lP.r 
under se-:tion ~(h) or-~ pe~:tlit. 
i\ccord!ngly. EPA opecta that <lru~rs 
isst.:ed under section J006(h 16cner.~lly 
shoul•J follow the subst11ntl11e 
requlremenu of today'• proposal fe g. 
remedy aelectlon factors to be 
r.onsider~d), as well u !'rcced~rral 
elementa (e.g., ttiggen for moving f:-om 
one phase of corrective a-::tivn to tho! 
next). There wiil. however. be some 
pror.edural dir.erences between ol"':le~ 
and pcrm!ts in implementir.g co:-rective 
&ction. On April13, 1968. EPA 
promulgt1ted rules for Rdministrn'he 
p:ocedutt!s for issuing orden under 
aer.tion 3008(h). r~e 53 fR 1:?256 J 

The section 30C>8(h) enf'Jn;ement 
autbonty Wlll not be deiP.gated to Sta!es. 
States which desire enforcement 
authorities equivalent to section 3008(h) 
and do not already have 1uch 
authorities in existing legislation will 
need to enact parallel atat;.atory 
enforcement authoritiea. While 
procedural upecta of Issuance <>f 
section 3008(h) oroen do not duplicate 
t..'te p~ural upects of today'• 
proposed rule for con-ective action 
under permits. the p!"'Cedures for both 
are designed to en1ure equivalent 
~•ulte and to provide adequate 
parrtcipa!lon in the process for lllll 
intel'f!sted parties. 

5. Financial A.ssuronct! for C.;rrer:tive 
Action. AI discussed in s~ction IV of 
t.':ti1 preamble. EPA propo&ed financial 
uaurance requirement• for corr£:ctive 
ectlon (F ACA) on October 24. 1986 (51 
rR 37854). The fourtP-en commenten on 
the FACA proposal generally supported 
the fl~xibility of the Agency·· llpproach. 
The procedure• presented in F.'\CA anJ 
today·s regulatory changet to these 
procedure• are aummarized bdow. 

a. Timing. ln today'a rule, EPA It 
propoaing specific language thRt will 
clarify when financial anurance for 
corrective action rnu•t be dernon1trated. 
Section 2&4.526{c) require• thal after 

~election of the remedy, the Director 
ehall modify the fac1lity pemut and 
sd:edu!e or. compliance to require d 

demon•tratlon of financial auurance 
within 120 day a of the effective da t'! of 
the permit modification. Thi• 
r'!quirement. which it a clarification o( 
t!':e requiM!ment proposed in the 1986 
F ACA proposaL is diacusaed furthPr !n 
sccuona VI.F and Vl.G of today·s 
rreamble. 

In ttddition to thia "PProar:h. EPA 
re<]uesterl comment in the FACA 
proposal on a second. more complicated. 
e pproach. In this approach. the facility 
would be required to dernon11trate 
finand11l assurance once corrective 
action i1 determined to be necessarv. 
u~t bP.fore the corrective action · 
me~'"""'• and coat estimate are 
Sl>f'C ific<i in t.~e permil. Adjustrnt>nts to 
the an,ount of fmcindal auurar.ce would 
l::e n:quircd after 'P~tfication <>f the 
rorrective measures and cost est1ma te :n 
the p•mnit. 

M.:st comment en on tl':e F ACA 
proposal supported the propoaed 
approac.h. However. some C.O'TUTI~nters 
argued that financial re~ponsibtllty 
dE"mon~trationa should be :nade not at 
the t'ma the coat estl:nate is r.om~lered. 
but rdt!;er prior to perm1ttin~. The 
A~ency d1sagrees. since unnece~s.:or:ly 
c.1rly demonatrat•on of flnancial 
11!5tlra:Jce may increase trie n:.~mbc• of 
bankruptcies. inCN!aae the amount cr 
unfund~d corrective actions. anj th '" s 
~ault in less en\<i.rorunental protect oaf\ 

b. Cost Estimation. The 198() FA C.\ 
prop•Jaal required facility ownen or 
opera ton to submit a cost esttma tf' !or 
corrective action. consisting of two 
piirta: (1) A year-by-year current cost 
estimate of r?.quired corrective sct:oo , n 
und1scounted CU!'M!nt doilar.1: and (2) :;-,~ 
~~of thne year-by-yecir est1mat,., of 
co!T1!.:tive action cotta. The Agency 
prop•ned that third-party coats. rnthf'r 
than fint-party costa, be used to 
utirnate yearly and total corrective 
ac..:tion coo~t. (i e., coat. of contractor 
I.:Jhor rather than the owner'a or 
operator'a own labor). The correct:ve 
action coat estimate must be revtsf'd .r 
change• in corrective measures altf'r t.,., 
coat or expected duration of correcu .... 
ar.tion. The proposal also would N"'1u'~ 
the owner or opera!or to adjust thf' em• 
estimate annually to account for 
inflation. uainl! eithf'r recalcul.JltC'In• 1n 
current dollart or an inflation factor 
derived from the most recent a!Ulual 
Implicit Price Deflator for the Gron 
National Product published by the 
Department of Corr.merce. 

In addition to the annuallnflatJon 
adjuatment required under the F AC.4. 
propotal. EPA II today prop<.osing tn 
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~ 264.527(c) to require thai co~t 
esll:natet be rev1aed. 1f nece,.s&ry. upon 
approval of the remedy des1gn. The 
f1nanc1al usurance mttehan1sma mu~l 
be adjusted to refiect any chang~s :n the 
cost es11mate. Thia requ1rem~r.t 13 

d1s~ussed further in sect1on V!.H of 
tocay'a prel\mble. 

c. Ailowable Mt!chantsms. Under th·~ 
October 24. 1988. FACA proposal. 
ownert or o;:>eraturt who ere 
responsible for ;:>er!Orrl}.!_ng C'•' rrct1·•e 
act.on would be requ1red to c.Je::1onstra te 
financ1al aaaurance throu)lh one ur 'r!Ore 
of the following mechanisms: trust fund. 
surety bond guaranteeing performance. 
letter of credlL fmancwl te~t. or 
cu:porate guar111n!ee. A le•ter of credit 
and a truat ftmd may b~ combm~d to 
demonstrate fmanc1al rea~orud.Jiilty lind 
a atngle mechani!'m may b(' 'J!cd to 
demonstrate financial r;:~por.s10d1ty for 
multiple facilities. The rbtion~l~ fur 
authonzlJ18 the u11e of th~se mechamsms 
and fur the regulatory framework fur 
fmanc1al auuranct: for correr.t1ve a~t:un 
11 s1mllar to that !or the financtal 
assurance requ1rements fur closu:e and 
poal-c.lusure care under part 284, sub~11 
H (47 fR 1503Z. April 7, 19!32). The key 
difference• between the f ACA propoAal 
and Subpart H llre that insu:uncl' and 
suretr bonda guarantee~ i)aymcnt tLto 
a standby trust fund were not deemed 
o ppropr1ate me<:haniams for .:.urrMCtiVI! 
acoon situations and are not allowed. 
i\ddttionaily. the proposed fund 
mcludea a pay-io penod and pay·in 
fonn•Jia which accounta for the costa of 
corrective action (!ee 51 fR 37854 et 
seq.). 

Commentera on the F ACA proposal 
gener~tily aupported the range of 
allowable mechanisms. but offered 
spectfic auggeaticns for alterit!!! the 
requ1remeo~ of particular mechanisms 
(e.g .. shorten the pay-m penod for the 
trust fund). The Agency willaddreu the 
commentera auggeationa when the final 
F ACA reqwrementa are promulgated. In 
the interim. EPA intenda to rely on the 
F ACA propoaal as a gu1de. The Agency 
e "<pP.ctt that in mo•t cates financial 
assurance wtll be demo111trated by u•e 
of matrwnenta that an coruiatent wHb 
the proposed regulatory language of 
F ACA How·ever, other lnatrumentt may 
be permiuible if the owner or operator 
demonstratea. to the .-tilfaction of the 
.A.gPncy, U.at such loat.rumenta proVlde 
~n acceptable level of fl1lanciitl 
a~suntnce. 

The fundamental criteria the ~ency 
wt\1 use In evaluating the acceptability 
of other instrument• an: {1) the 
certal1lty of the availability of funda. 
and (2) the amount of funds us~. 
The cf'rtam:y of the ava1lab1lity of fundt 

from alternate mechamsms should be 
equivalent to the certainty provtded by 
e:.:l!ting financial aasurance 
med:antsma under 40 CFR part 264. 
subpart• G and H. For example. the 
alternative mechanisms should prov1de 
that the Regional Adrrumstrator or State 
01rector baa the sole authonty to direct 
the payment or uae of funds or must 
provtde for prompt notification of mtent 
to caned the mechanism. To be deemed 
eqUJvdlent Ul terms of the amount of 
funds. the alternative mechamsms 
should meet several cntenR. such as 
provuiin~ that the funds cannot be used 
for other purpoaet. and providing that 
the amount of funda are equal to the 
current coat estimate. 

D. RCRA SubtitleD: Solid Waste 
D1sposal 

Today·s proposal ia for corrective 
actlon at facllitiea subject to RCRA 
permtts iuued under the authonty uf 
sectJon 3005 of RCRA (i.e .. those whH:n 
treat. store. or dispoae of hazardous 
woate aa defmeG under RCRA). The 
dtsposal of non·hazarooua soltd waste 
falls under the authonty of aubt1tle 0 of 
RCRA EPA baa two major role• under 
subtitle 0. The flt'!t 11 to establish 
rrunimwn nalione~l performance 
standard• (under the authority of 
•ectlon 4004) for the protection of hum~<n 
health and the environment from eolid 
waste disposal facilities. The aecond 19 

to help the Statea ma.ke appropnate 
tohd wute management d~lltona by 
offenng up-to-date technical aaststance. 

Some of the aubtitle 0 ttandarde for 
protection of human health and the 
environment from aolid waate diapoaal 
facilitiea could apply or be relevant to 
subtitle C facilitiea.. For example. 
§ § 257.~257 .a provide• safety limits fur 
the concentration of explosive gasea 
gener1tted by a facility (defmed under 
I 257.2 aa any land and appurtenances 
thereto used for the disposal of aolid 
waatea). It may be appropriate to apply 
thia requirement to eubtitle C facilitif'l 
with solid waste management units th11t 
could generate methane (e.g., landfills 
used for diapoeal of municipal-type 
wutea). Thua. the Agency could ~uire 
complie~nce with the part 257 
requirement• for explosive gues if auch 
situatioN were encountered at a tubtitle 
C facility undergoing corrective action 
acr.ordi113 to aubpart S. 

Paat.e~ge of HSWA added •~tion 
4(110(c) to aubtitle 0. Secllon 4010(c) 
required EPA to revtae cnteria 
promulgated under teetion 4004(a) for 
facilities that may receive houuhold 
hazardou1 wastes or amall quantity 
generator ha:urdoua wutes. The ttlltute 
indicated that theae criteria mutt 
include, at a minimum. ground-water 

mon1tonng necessary t0 detect 
contummatlon. location standards. and 
corrective action. u approprta te. The 
5tatute also tnd1cated that the cr!lerta 
should take tnto account the proct:c;;IJie 
capabd1ty of such facihtles. 

On August 30, 1988. EP /\ proposed 
these revised cntena for mun1c1pal solid 
WISSte landfills (see 5J F'R 33313). The 
cnteria for subtllle 0 mur.ic1pal solid 
wa~te landfills most relevant to to<.lav·s 
rroposal are the criteria proposed fo~ 
!lround·water monitoring and corrective 
actliJn under 1ul!part G of _.0 CFR part 
258. 

The part 258 subpart G proposal 
would require the OWT'er/operator of o 
municipal solid waste landfill to 
estHblillh a two·phase gro·.md-water 
monitoring proEZram. If parametl!n 
estaLiished for Phase I monitoring are 
detPcted at a ~t&ti!\tir.ally significant 
level above background, the owner/ 
op!'rator must im:iate a phase II 
mon1tonng program which includes an 
1nit1al test for ail constituent• luted 1n 
appendtx 1X of oW CFR part 264. If the 
concf"ntr:!tion of any appendix LX 
constituent exceeds Lloje established 
tnggcr lever, u discuued below. then 
the owner/operator muat initiale an 
assessment of the nature and eKtent of 
the contamination. 

Like the subpart f program wtder 
subtitle C. the corrective 11ction program 
proposed in 40 CFR part 258. subpart C. 
for muntcipal solid waste liindfilla 
would be limited to releases to ground 
water. The corrective action program. as 
descnbed in ~ubpart G. would have to 
be destgned to delineate the areal exrent 
of the plume of coctamL'1atlon and to 
clean up to max.imum allowab1e 
constituent concentrations throughout 
the plume. Crour.d-watf'r protec!lon 
stande~rda woulrt be set using the '"me 
health and environmental baaed cntena 
u thoH employed in today·a propoaal 
for subtitle C corrective action for aoiJd 
wute management units. The 
requirement• for ground-water cleanup 
in the corrective action program 
deecribed in the revised subtttle 0 
criteria are thus very aiaular to those 
deacnbeii in today·s aubutle C 
corrective action propoaal. The subtitle 
0 reviaed criteria wtll not. however. 
address procedural requu-ements: 
procedures Cor tmplementin~ the cr11er1a 
will be estabiJihed by the States. 

£. RCRA Subtitle I: Und:Jrsround 
Storage TanJu 

Section 9003 of aubtitle 1 of the 
Retource Conaervation and Recovery 
Act (RCRA) directs EPA to promulgate 
regulation• applicabJ.. to owners and 
opera tort of underground ttorage tank 
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(UST) aystem.a to protect human health 
and the environment Section 9003(c) 
apecifically require• EPA to promulgate 
regula tiona appUcab!. to owner/ 
opera ton of UST ayewma whkh require 
corrective action In retpon.le to releases 
from USTa and. further. requirH the 
o Wller I opera tor to report the actior.a 
ta.ken. 

Section 9003{h) wu added to RCRA 
by aection 205 of the Superlund 
Amendment.a and Reauthorization Act 
(SARA) of1986. which utabliahed a 
Leaking Underground StoraiJe Tan.k trust 
fund that can be uaed by EPA to clean 
up release• of petroleum from UST 
eyatema. AJtemaUvely, EPA can order 
UST ownen and operatol'l to undertake 
auch cleanup. Under the corrective 
action requirement.a of aection 9003(c). 
all petroleum UST cleanupa wiU have to 
b<J conducted In accordance with the 
rtquirementlin the regulationa. Tbe 
approach to UST corncth·e action 
edoptJ the ume buic ateps u the NCP 
rcquirementl for CERCLA actiona and 
L"!ose contained within lo<by'a propoaed 
ECRA aection 3004 regulation: control 
L'le rtleaae aource. d>!termi::e the utent 
or th. contamination. detenr.i:-:e the 
exte. of the remediation reG:;ired. and 
t .ke ibe neceuury cleanup a-: tiona. 
Spec:lic difference• in the pro;;rama 
r-!flect the different 1cope and r •. JturP of 
implc!mentation under the diffe~ent 
programs. 

EP.\ luued fmal technical etdnd.!rJs 
g::n·eming petroleum and CERCI..A 
hazardou1 aubatance UST ays:Pms on 
September 23. 1988 (- FR --). 
Approximately two million UST1 will be 
affected by the regulations. and a wide 
variety of releue aituation1 and 
hydrogeologic aettinga are opected. 
These atandarda would rPquinl ownel'l 
and operatol'l of leaJdns UST ayatema to 
take certain actions upon confmnation 
of a releaae. Ownel'l and operatol'l muat 
report confirmed releues to the 
appropriate regulatory authority and 
begin Immediate cleanup atepa. 
Immediate meuuns required under the 
propoaed atandarda Include mitigation 
or aafety and fU"8 hazarda; initiation of 
f:ee product recovery, tf applicable; and 
&!sembling of lnform.atioa on the nature 
end quantity of the relcaM and aile 
characteriatics. The oWMr/operator 
must aubmH. to the implementing 
a~ency. reporta describfn3 tbeae 
immediate etepa. u well u the design 
e:-~d implementation of free product 
recovery syatema. A cornc.uve action 
plan would be required for lor.6er-term 
cleanups addreuing aoil and ground-
"' ater contamination. Cleanup le,·ela 
would be establilhed on a tite·by·aite 
b .... aia as approved by the implP.mentang 

agency (typically the State) that would 
ovel'lee the cleanup by the owner or 
operator. 

Tbe fint atage of the UST corrective 
action proceu requires Immediate 1tepa 
to abate imminent aafety and health 
hazard• whenever a releue from a 
petroleu.c UST t.. conflnned The owners 
and operatol'l muat investigate the 
pre11ence of free product and. If present. 
Legln free product recovery. The owner/ 
operator must also aubmit information 
characterizing the aite and the nature of 
the release. U. after reviewing thia 
preliminary information. the 
implementing agency detennir.ea that 
the product may have reached ground 
water or that contaminated aoU lain 
CAntact with ground water, the owner/ 
operator muat characterize the e:ottent 
and location of soil and ground·watcr 
contamination. The implementing 
a~ncy will use thialnformation as the 
t-asia for determining. through a lite
specific riak osaesament. whcLIJer the 
owners and operators will be required 
to undertake a longer·tenn ccrrection 
ection. 

This aecond stage of the com!ctive 
action proceu addresses aoil and 
ground·water cleanup. The site-specific 
u:~a!yais ia the basia for prescribing the 
c '(tent and tirr.ing of cleanup that would 
Le required for longer-term co:-rective 
t!C~ion. The assessment would be based 
on a:1alysia of aite-speciiic conditions 
e nc! problema posed by the release. 
Factors to be considered include: the 
q uar.tity of material released; the 
mobility, par1iatence. and toxicity of the 
material; the exposure pathways: ita 
relationahip to present and potential 
t~round-water well location• and uaea: 
end any relevant atandarda. 
Technology-baaed cleanup requirement• 
would alao be poaeible under thil 
approach if: (1) The cleanup level aet 
durini the UST corre-ctive adion procen 
is found to be unattainable with current 
technology: (2) It Is ahown that the 
r~maininc contamination doe• not pose 
a aubatantiaJ present or potential ha:ard 
to human health and the environment 
and (3) monitoring procedures are 
instituted to ensun that the conditions 
~n:ain stable or improve. 

EPA't approach to com!ctive action at 
u:1derground 1torage tanka Ia largely 
5naped by the enonnoua alze of the 
rngulllted universe. These factors ... 
well u the absence of permitting 
rcquirPmenta for USTa. explain the 
p~cedural difference• betweP.n 
corrective action ror USTa and tod<~y·s 
propoaal 

EPA estimates that there are 
approximately two million petroleum 
LST• at about 700.000 facilities 81 well 

u 50.000 haza.rdoua •ubstance USTa at 
30.000 fadlitiee potentially subject to 
aubtitle L Becauee of the aize of thia 
univel'le, EPA beUevea that the program 
Ia beat implemented at the State and 
local leveL and that it ahould be, to the 
extent pouible. aelf·lmplementing. Thua. 
the UST rule would require that certain 
automatic action• be taken at the 
detennination of a releue: mitigation of 
fire and aafety hazarde. recovery of free 
product. and repair of the leak or 
~monl of the tank. Tbeae are all 
atraightforward actiona particularly 
relevant to the UST universe and are 
amenable to aelf-lmplemenling 
atandardt. At RCRA permitted facilitiea. 
contingency plana and tank atandarda 
would require comparable action for 
hazardoua wute unita. However. the 
Agency did not adopt comparable aelf· 
implementing provi1ion.-beyond !,he 
regular facility aubtitll! C atandard-ut 
today' a rule because of the much wider 
\·ariety of unita that would be aubject to 
aubtitle.C corrective action and the 
cioae Federal or State oven~ight afforded 
by the permit proceaa. 

The UST rule would also require lor.g· 
term remedial action for ground-water 
and soil contamination. baaed upon 11 

alt&-epecific assessment. after 
i:n.:nedi.Jte action had been taken. 
BecRuae of the large aize of the regulated 
u..,iversl!'. the absence of a national 
permitting syatem under which to ca:-ry 
011t cleantop, and the necessity cf loc;:~l 
implementation. EPA believes a 
J:roceduraily le55 prescriptive approach 
to aetectlng cleanup atrategiea and 
deanup levela it necesaary for USTa. 

Some USTa are potentially subject to 
corrective action requirement• under 
both 1ubtitle I and today'a rule. 
Specifically, rele::~aes from an UST 
containing aolld waatea at a RCRA 
permitted facility may be aubject to 
co~ctive action requirementa under 
both programa. In order to avoid 
confusion and becauae USTa located at 
RCRA facilltiee will be aubject to the 
c:.versight provided by a lite-specific 
permitting proceaa. today'a regul!;tions. 
when promulgated. will be the 
applicable corrective action 
rPquirementl fllr UST1 aubject to 1ection 
3004(u). The final UST rules also clenfy 
t!1e tpplicability of the aubtitle 1 
cum!ctive action requiremanta to USTa 
lucated at RCRA permitted facilities by 
excluding them from coverage under 
~t:btitle l. 

F. Federal Facilities 

Many Federal agencies have facilities 
which require RCRA pennita. Some of 
the~>e agenciel have developed remedial 
J:l'Ograma which apply at their facilities 
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In addition to EPA program• under the 
RCRA and CERCLA ttatutes. Rcgardle81 
of any aelf·impoaed remedial programs. 
federally~wn~ or operated faolitiea 
must comply with all RCRA and 
CERCLA requirementa (with certain 
lim1ted exceptions) in the aame manner 
and to the aame extent as moat non· 
!lovemmental entitiet. The cbjective of 
the RCRA corrective action program at 
Federal faolitiea, u at all RCRA 
facilitiea. is to enaure protect1on of 
human health and the environment. 

Section 6001 of RCRA requires any 
agency of the Federal Government 
engaged In the mana.gP-ment or di3pusal 
or hazardout WBite to comply Wltb botb 
sub1tantive and procedural 
rcqwrementl und11r RCRA oa well u 
with any other applicable requirement• 
for the management of hazardous wute. 
including FederaL State. i.r.terstate and 
local requirement•. CERCLA section 
1ZO(a) makH Federal factlitiea aubject to 
CERCLA In the same manner and to tha 
same extent u private facilities. Sechon 
tZO(i) alao makes it clear that the ap~c1al 
provisions for Federal facilities m 
Sec\!~ tZO do not impair any 
obli,l!atiolll they have to comply w1th 
l{CRA requirementa. includmg 
corrective action. ln accordance w1th 
secttori 120 (c) and (d), EPA has 
established a comprehensivl! federal 
.. gency hazardoua waste conq;!:ance 
docl..et and wtllliat Fed~ral f~e~l;tJes on 
:he CERCLA Na tiona I Pnorilies List 
(~:PL) 1f they meet the NPL lisung 
cnteria. 

Mdny Federal facilities at which 
hazardoua wutea are managed will be 
subject to both CERCLA remedial action 
and RCRA corrective acllon authont1e1 
In many auch easel, EPA intends to 
coordinate the applicallcn of RCRA and 
CERCLA authonliea throush the usc of 
interagency agreement• (lAGs). 11 

provtded under the authority of aection 
1 ZO( e] of CERCLA. The lAG will provide 
the vehicle for explicitly defini113 the 
procedural and technical requirements 
for corrective action. m aaturaction of 
the statutory and regulatory authoritiea 
of both RCRA ond CERCLA. 

While it ia the responaibility of 
Federal facilitiea to c:omply with the 
requirementl of both the RCRA and 
CERCLA programs. the Apncy plans to 
continue ita efforts to coordinate the 
activitiea required under both programs 
w1th thole under already~stablished 
Federal factlity remedial pro~rams. For 
e)(ample. the Department <Jf Defense 
(DOD) has developed the Installation 

. Restoration Program (lRP) to identify 
and cleanup contamination resulting 
fTom paat wute management pracllcet 
at DOD f11dlit!es. lRP conducted 

ectivitiea will often aerve to aatiafy 
RCRA and CERCLA requ~.rements. 
Furthermore. the Agency is aware th11t 
in aome cases an Env1ronrnentallmpact 
Study (ElS} will be conducted at a 
Federal facility during the same time 
frame aa the RCRA Corrective Action 
invet~igations and atudiea arc 
undertaken. To the extent that the 
information generated by the ElS 13 
deemed relevant by EPA to the needs of 
Corrective Action. EPA would not 
intend to require duplicative informat1on 
to be generated to aatisfy corrective 
action requirementa. In fact. it may be 
poastble in aome casea to merge the two 
studies into one integrated document. 
EPA intends. however. to oversee 11nd. if 
necessary, direct the ac:ope and 
aubstonce of investigation• and cleanup 
activities at DOD and other Federal 
facilities. In addition. EPA anticipates 
that many States will exerci:~e oversight 
authonty under State laws to review 
and p~trticipate in corrective action 
dec1sions at Federal facilities. 

Vlll. Public Involvement 

Effective public involvement efforts 
within the corrective action program 
will enable the interested public to 
receive accurate and timely information 
a 'clout remedi~tl pions and progress ~tnd 
to comment on proposed a~;tions at 
aigmficant decision points. The stah1tcry 
public involvement requirements for 
permitting contained in RCRA sect10n 
il)()4 are elaborated in regulatory 
requirement• at 40 CFR parts 124 and 
ZiO. Today'• proposal includea 
additional requirement• intended to 
promote active and effective 
communication between the interested 
public. the regulatory agency 
responsible for implementation or the 
corrective action program. and the 
permittee. 

The first required public involvement 
occurs before a draft RCRA permit ia 
developed. At the time the permit 
application ia aubmitted. a mailing liat 
must~ a81embled by EPA or the State 
for the community in which the facility 
ialocated. (See 40 CFR 124.10(c)(l)lviii).) 
The list aervea u an important 
commwticationa tool to allow the 
regulatory agency to reach interested 
members of the public with 
announcement• of meetings. hearings. 
eventa. and available reports and 
documenta. Guidance on developing a 
compreheruive mailing liat is available 
in the (anuary 1986 Guidance on Public 
Involvement in the RCRA Permitting 
Program. 

After developing a draft permit. the 
regulatory agency 11 required to provide 
public notice that a draft permit hu 
been prepared and 11 available for 

public reVlew. (See 40 CFR 124.6.) The 
nottce must be publiahed In a major 
newspaper and broadcaat over local 
radto stations. A 45·day public comment 
penod on the draft permit muat follow 
the public notice. If a wtitten requeat 11 
rece1ved. EPA or the: State is required to 
hold an informal public heanng. A JO. 
CJy advance: notice containing the time 
and place of the heanng is required. ln 
addition. 1 far.t sheet is developed to 
accompcny every draft perm1t. It 
1nc:ludes the aignificant factual and legal 
Lases used in prepan113 the draft permit 
The comment pcriud for the draft permit 
wdl provide the public an opportunity to 
comment on correctJ ve acuon condit10na 
contained in the permu. in most cases. 
re4uirements for the RCRA Fe~cility 
Investigation (where necessary) wtll be 
included in the achedule of compliance 
in the draft permit. 

When a final decision is reuched on 
whether to issue or deny a pcrm1t. EPA 
reeulatiuna require that a notice of the 
decision be sent to each pe~on who 
subrruttcd written comm~nta on the draft 
decision or who requested such a not1ce. 
In addition. a respcnse to all significHnt 
comments mual be issued by the Agency 
or the State. The response to commenta 
must include a aummary of substantive 
comments received and an o.planRtton 
of either how they were incorporat~::d or 
addressed In the final permit cond1t1on 
or why they were rejected. 

In addition to the established publ,c 
Involvement activitiea required duTln~ 
the penmtting process. tod~ty's 
regula lion propoaea in I 270.36 to 
provide the Director with the author11 y 
to require an additional effort to kef'p 
the interested public lnformed of 
acttvitiea at the site. Proposed l 270 :m 
would allow the Director to requU"c I he 
establishment of an information 
repository that would house documer111 
pertinent to the corrective action 
activities near the facility. The details nf 
the proposed repoaitory are diacussed 1n 
SP.ction VI.L of today' a preamble. ln 
addition. today'a propoaal would requ1n 
tl"le permittee to mail a aummary of the 
final report of the RCRA Facility 
Investigation to all individual• on the 
facility"• maili113 liat to keep intereet~ 
persons informed of findi1131 at the I liP 

Today'a propoaal would also requu, a 
major permit modification to incorpora1e 
remedy aelection. The modification 
would provide an additional opport u n 1 • y 
for public involvement. Thia 
modification would follow establish~ 
public participation procedure• under 
parl124 for major modifications. ln 
addition. today'a propoaal providea that 
additional permit mod.ificationl intUalt"cl 
by the Agency or the p4!rmittee wtll be 
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classified on the baait of their potential 
effect on the penntttee. the affected 
public. and the environmental impact of 
propoaed changea. Tho•• that are 
clautfi~d aa major r:r.odification.a will 
follow the eXl.Stmg procedu.-et for major 
moduicatio11.1 aa dcsa1bed above. Tbo&e 
that have leu atgmficant :mpactl will 
follow the procedures de~cn!Jed W1der 
today·e proposed I Z70.J4(c) or thoae 
i:;sucd on September 2..6. 1988 (53 FR 
37912) for owner/O;Jf'rator tntttated 
modifxca ttcru. In all cases there W.ll be 
an opportunity for public 1'1!\·iew and 
comment. Section Vl.L of toda }' s 
preamble di~usscs tlle classtfication of 
pcrnut a:odifi.callons fer corrective 
act.;on end their relate<! procedure! 
requirements more fully. 

There may be aome actions taken 
d~rLnS tl:e course of a permit that uc 
not reflected in the irutial permit and are 
r.ot the subject of a ~rm•t :nodi!:cation. 
For example. many of the detailed 
acti\illu tak.en by t.'Je perr.1ittee in 
tmplementing the Rfl or Ul des;bo;ng t.fJe 
C\15 p!an may not be a~ctfied m the 
imtial permiL ln aome cases. EPA and 
the permittee may reach a mutud 
agree~nt about the ellact r.ature of the 
requtr~ activities (wtthin the general 
scope~ the permit), and the specwCJ of 
these .Ctivilles may not be reflected in a 
permit modificatiOn. In such cases. the 
speCJfic activ1tie1 ag:-eed to will be 
documented on the permit record and 
the public wt.ll haH an oppo~tuo;ry to 
comment on them .,.·hen the penmt 1s 
mod1fied at tlle time of remedy 
selection. This approach would be 
ii:nited to activities that would not 
constitute a maJOr change that m1ght 
otherwue wacT'ant application of the 
public participation requ.in!mentl 
speCJfied i.n I 7004 of kCRA 

EPA believu that the approach 
ontlined above proV1de1 an appropriate 
balance between the need to i.nvolve the 
public in the remedial proccu and the 
need to proceed expeditioualy to remedy 
release. to the enV\Ioru:cent. The public 
w1ll have a full opportunity to commer.t 
on all remedial activitiet undcrtak.eo 
during the term of 1M pennil and not 
otherw11e subject to public ICTUUny. at 
the time of remedy ~election. To the 
extent that public comme.nl talr.ea 
legitimate iuue with tuc::h actlvitiea. 
EPA may need to revisit aome of these 
tJCtlvili.es or modify itl dedtion 
rt:gardmg the remedy. Accordingly. EPA 
wdl be vP.ry sensitive to poss1ble public 
reaction i.n a;:>eeifyirlg ac!JV1!1e1 to be 
undertaken during the course of the 
permit w1thout public in\·olvemenL 

Public involvement actJVIIlU reqwred 
1n the permitting proce11 and propoted 
todAy for the corr-ectiVe action program 

are •imilar. though not identicaL to 
those establiabed under the Superfund 
Community Relation.a Program. 
Acuvitiet proposed today are m 
addition to public involvement activities 

·Conducted at RCRA facilities targeted 
by the ~ency (or expanded public 
involvement because of the high 
potential for expoeure to the population 
or because of a high level o( i.nterest i.n 
the community. Public i.nvolvement 
effort1 at RCRA aitee litted on the 
Nat1onal Prioritie1 List and/or facilitiet 
which will accept Superfund wastes 
should be intqrated with co!'lcurrent 
S'JperfW1d community relation• effort3 
to the extent potsible. 

EPA and State offices. 11 a matter of 
policy, jointly iuue permit&. Whera 
State• are autbor\zed to implement orJy 
some portion.a of the hnzardoua waste 
prograo. the State and EPA may alao 
conduct public involvement activ;ties 
jointly. 

IX. State Authoriutioo 

A. Applicability of Rules 111 AuL~orized 
State• 

Under section 3006 of RCRA. EPA 
may authorize qualiiied State1 to 
admiruster and enforce the RCRA 
program Wlthi.n the State. (See 40 CFR 
part Z71 for the standarda and 
reqwrementa for authoriz.ation.) 
FoUowing authorization. EPA ret<~.ins 
enforcement authority under secuona 
JGOa 7003 and 3013 of RCR.-\. althou~ 
autbonzed States have pnm.ary 
eclorcement respoD.llibility under 
section 7007.. 

Prior to the Haza.rdou1 and Solid 
Waste Amendment• of 1984 (HSWA). a 
SLate with fuial authomatioo 
admini.ttered itl hazardout waste 
program entirely In lieu of EPA 
adminitteriJ18 the Federal progt11m i.n 
that State. The Federal requirementl no 
longer applied i.D the authoriz..ed State. 
and EPA could not i..atue permitl for any 
facilitiet i.n the State which the State 
was autboriz.ed to pemuL When new. 
more atringent Federal requirements 
were promulgated or enacted. the State 
was obliged to enact eqwvalent 
authority within 1pecified time frame.. 
New Federal ~uirementl did not take 
effect in an authorized State until the 
State adopted the requirements aa State 
law. 

In contraat. under aection 3006(g)(1) of 
RCRA. U U.S.C. 89Z6{g). new 
requiremenu and prohibitions imposed 
by HSWA take effect in authorized 
Statea at the same time that they ta.lr.e 
effect in nonauthorized States. EPA i.t 
directed to carry out thoee teql1.Ln!menu 
and prohibition• in authorized States. 
including the isauance of pennitl. W1til 

the Stata it granted author-Uation to do 
so. While States mu.t atill adopt 
I!SWA-rel.ated provision.a u State law 
to retain final authorU.ation. the HSWA 
requirements apply m authonzed State• 
10 the i.nterim. 

8. Effect on State Authonzations 

1. Schedule and Aequi.remenu for 
AuthorrzatJon. Today'• rule i.e propo1ed 
pursuant to aection 3004(u). tection 
3004(v), and tectioo JOOS(c)(J) of RCRA. 
provitton.a added by HSWA. Therefore. 
the ~ency i.t propoein3 to add the 
requirement. to Table 1 in 40 CFR 
271.1U). which id.entifiet the Federl!l 
program requirementl that are 
promulgated punuant to HSWA ud 
take effect In all States. regardles• of 
authorization ttatUL States may apply 
for either Interim or finalauthonzauon 
for the HSWA provitioD.ll identified tn 
Table 1. aa c:lacu.ued i.n tltis aection of 
the preamble. 

EPA willlmplement tod~ty't rcle io 
authoraed States unt!l (1) they modily 
their programa to adopt these rulet anJ 
received final authorization for t.'u! 
modification or (2} they receive intl'riM 
authoriution u deaaibed below. 
Becauee thia rule is propoaed pursuant 
to HSWA. a State eubmittlni a program 
modification may apply to recetve either 
m:erim or flllal authorization under 
sec!..ion 3006(g}(Z) or teetion 3006{b). 
respectively. on the bati.t of 
requirementl that are substanti<~.lly 
equivalent or eqwvalent to EPA·a. The 
proceduret and schedule for State 
program modification• for either i.ntenm 
or final authoriutioo are detcribed LD 40 
CFR 271.21. It should be noted that aU 
HS W A i.nt.erim a uthoriz.a tion• will 
expire automatica.Uy on )BDuary 1. 1993 
(see 40 CFR 271.2.4{c)}; EPA invites 
comment o.o whether thit deadline 
ahould be extended for cau.ae. 

EPA i.nvitee comment on an e>:ped1ted 
proceu for arantin31Dterim 
authonz.atioo for today's rule, punuant 
to RCRA taction 3006{g}(2), to Stn tea 
already authorized for HSWA correct1'e 
action punuant to the initial 
codification of aect:ion 3004(u) at 40 CFR 
264.101 (50 FR %8747. July 15. 1985). An 
expedited procesa i.t needed il such 
State• are to avoid lotirlg their authonty 
to iaaue corrective action permits upoa 
the effective date of today·• rule. Th11 
expedited proceu would not invol'e • 
detailed review of the State regul<itlor.L 
Rather. when determining whether the 
State's regulation.a are •ubslantially 
eqwvalent to today'• rules. EPA woulJ 
co:1sider the Stat.e't tlatutory authont1es 
to lmpote timi.l&r corrective action 
requirement.a. Becauae today·• rule• 
clarify the tcope of and are conau;tenl 
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with. the July 15. 1985. codification rule 
for which aome Statu are authonud. 
these authorized States alr<!ady thould 
have 1tatutory authority to tmplemf'!nt 
today·• rules. 

To ensure that today'a rulea are 
uniformly applied by a State gr:mtcd 
i;:terim authorization under thts 
approach. a State applying for intenm 
euthorization would be required to 
commit. In the State-EPA Memorand~.am 
of Agreement. to Implementing ita 
corrective action authoritiee according 
to the eubpan S requirements. ln 
particular, permits iuued hy the Stole 
must reflect aubp"n S requirement• 
even prior to adoption by the State of 
regulation• equivalent to and no less 
atrt:tgcnt than the subpartS 
requir~n1ent1. The Slate interim 
ou:hori7.8tion application under tilia 
c;):proach. thf'!n. would consist of the 
r ~vised Memorandum of A~err.ent 
(\tOA). and a rev1sed Attorney 
C ;:neral'a (AG) 1tatement certifying that 
t~.-. State baa the authority to enter mto 
L:e Memorandum of Agreement and that 
r~rmits isaued with the cor:ditiona 
c;1reed to in the MOA would be 
e:Jort:eable under State law. EPA 
wccifically inVitee comment on whether 
~·:ate law allows the State to :71Jke this 
~lOA commitment. 

EPA believes this e:-o:.pedtted process 
\'·:U minimize disruptions to the St.Jte 
pE'rrmt proce!l. A State already 
a Jt!'tonze-d for corrective actton which 
erplies for interim authorizati<m for 
tod.~y·s rule shortly after ita publica!bn 
~ts a final rule should be &ble to receive 
interim authorization prior to the 
effective date and thua avoid the need 
for EPA to resume responsibility for 
issuing permit• containing correct!ve 
action conditions in that State. 

Alth(')ugh requirements imposed 
p~:nuant to section 3006(")(1) of HSWA 
take cffP.c t in authorized States at the 
same lime as in unauthorized States. 
EPA believes that this requirement 
applies only to the promulgation of the 
regulations identified in I 271.1(j) a~d 
only to the extent that these 
requirementJ put the HSWA program in 
place. ln passing section 3()0C,(g)(1 ), 
Congress was concerned that no delay 
occur before these requirements, once in 
place in the Federal program, became 
effective in authorized States However. 
Congress clearly did not intend for the 
aul.~orized State program's authori~y to 
return. in part. to EPA every time f.PA 
were to promulgate a subsequent. more 
stringent modificaticn or additi·>n to 
these requirements promulgated und;·r 
HSWA. Thus. once the basic framework 
for the HSWA provisions has been 
promulgated ar.d is essentially complete, 

subsequent regulation• promulgated by 
EPA will be adopted by State• 
according to the time lines for non
HSWA regulations in 40 CFR 211-Z1(e). 
ln regard to today'a rule. EPA is 
soliciting comment on whether the 
HSWA corrective action requirements 
should be considered essentially 
complete with the adoption of these 
requirements. 

40 CFR 271.Zl(e)(2) requires that 
authorized States must modify their 
program• to reflect Federal program 
changes. and must subsequently subrrtit 
the modifications to EPA for approval. 
The deadlines by which a State must 
modify itJ program to adopt this 
proposed regulation will be determined 
by the date of promulgation of the final 
rule. in accordance wtth 40 CFR 
271.21(e). These deadlines can be 
e)(tended In certain cases (40 CFR 
Z71.Zl(e)(3)). Once EPA approve• the 
r.Jod1fica tion. the State req uirementJ 
become subtitle C RCRA requiremcn!s. 

A State that submits its official 
a pplica lion for final au thori:.a tion leu 
than 12 months lifter the effective date 
of these standards ia not required to 
i:1clude ttandards equivalent to these 
standdrds in ita application. However. 
the State must modify its program by the 
deadlines aet forth in 40 CFR 271.21(e). 
State• thatsubrrut official applications 
fJr final authorization 12 months a!ter 
tr.e effective date of these standards 
must include standards equivalent to 
these standan:!s in their applications. 40 
CFR 271.3 1et1 forth the requirements I 

State must meet when submitting ita 
fmal authorization application. 

ln addition to meeting the 
requirements in 40 CFR part Vi, a State 
aeeking authorization for today'a rule1 
must demonstrate the ability to capably 
implement the base RCRA program as 
well as the additional HSWA elementJ. 
l::PA'a usesament of a State'a capability 
will reflect an evaluation of thi! State's 
entire authorized program. The 
assessment will examine not only 
whether a State Ia effectively 
implementing the base program. b~t alto 
how that State may implement 
additional program areas. 

2. States with Existing Cof'N!(;tiv~ 
Action Programs. States that are 
authorized for RCRA. but not for 
corrective action may already have 
requirements under State law aimilar to 
those in today'• rule. These State 
regulations have not been auesecd 
against the Federal regulations being 
proposed today to determine whether 
they meet the testa for authorization. 
Thua. a State i1 not authorized to 
ir.1plement these requirements in lieu of 
EPA until the State program 

modification t. approved. or course, 
Statu with exl1ting 1tandard1 may 
contmue to administer and enforu their 
atandan:!a u a matter of State law. In 
implementing the Federal program. EPA 
will work with Statea under cooperativf' 
agreements to rrtinimize duplication of 
efforta. In many cases. EPA will be abl .. 
to defer to the Statu In their efforts to 
implement their program•. rather tha:t 
take separate actiona under Federol 
authority. 

Additionally, 1ome Statu have 
received authorization for HSWA 
corrective action pursuant to the initial 
codification of section 3004(u) at 40 CFR 
254.101 (50 FR 28747, July 15. 1985). The 
July 15, 1985. Codification Rule explaina 
at so FR 28730 that a State's 
authorization atatus may charujc In 
ruponse to further implementation of 
IISWA. i.6., when EPA publishes 
regulation• that further define initially 
cod.i.Iied rules. A Swta that wu 
authorized !or cort"f!ctive action under 
the July 15, 1985, Codification Rule will 
r.o longer be autb!lrized when today' a 
rules are promulg3ted unless the State 
applies for and receives interim or final 
authorization before the effective date 
of the final promulgation of today'a 
rules. However. if auch States have not 
obtained Interim or final authorization 
by the effective date. cooperative 
agreements can be used ao as to avoid 
interruption of on~Joing State correcti\'e 
action activities. See the above 
discussion of an expedited process for 
i:Jterim authorization of such States. 

C. Corrective Action and Mixed 1\-'aste 
Authorization 

On July 3. 1986. EPA published a 
r.otice that. to obtain and maintain 
authorization to administer and enfoxe 
a haurdous waste program p~uant to 
aubtitle C of RCRA. States must have 
authority to regulate the haz.an:!ous 
component of radioactive mixed wastes 
(51 FR 24504). Radioactive mixed wastes 
are wutes that contain hazardous 
wastes aubject to RCRA and radioactive 
wastea aubject to the Atomic Energy Act 
(AEA). Radio11ctive mixed wastes 
(except for the component subject to 
AEA) are considered to be a "solid 
waste" for purposes of corrective action 
at solid waste management units. 
Therefore, In order to obtain 
aut.'tori:ation for corrective action, 
States must have previously obtained or 
must 1imultaneoualy obtain 
a"Jthorization for their definition of soltd 
waste, which must not exclude the non
AEA component& of radioactive mi:\ed 
wa~te. This ia because States must be 
able to apply their corrective action 
authorities to mixed waate units. 
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Federal R~tA!Ir 

X. R~Locy !mpact All.IOly.U 

.~. EA~utive Q,-Jer So. 12ZS1 . 
Rt!'Sulatory Impact Analysrl 

1. BacAgrou:1d. 1n conj:mclion .... ,th the 
develcpmenl of today·• pY"Opo~~d n.le, 
EPA performed a r~guiatory impact 
analysia (PIA). aa n:and11tcd Ly 
Executive Order 1ZM. Ti1es~ an:Uys~~ 
are required for ''mo:jor· regvla:,ons. 
defined u lho~e likely to resnlt in 
annual effectJ on the eccnol1'y of l 100 
million or more; a major incre<~se tn 
costa or prices for coruumert or 
mdividuallndustries: or sit~ntficant 
adver1e effects on compention. 
employment. mvcstm~~t. prurbct1vity. 
tllnovation. or internation11l tr:~de. The 
reaulta of the RIA pre par~ for today' s 
n:lemaldng demonstrate thrt! the rule 11 
a "major· regulation. 

Punuant to· the Flegulatory F1e"<:i 1,tlity 
Act. 5 U.S.C. 601 et $/!q. the Agency 11 

also required to ti!l'!la the !rnpact of 11 

propoaed or final rule on am.,ll enUt1cs 
(r.e .. amall businesses. small 
Of1lanizations. and amall gove•rL'11entc~l 
junsdictions). The resultt of this 
a"eaa~nt. which waa condHc!t:d as 
part of •e RlA. are present"d bciow in 
section K.B. 
· The complete regulatory ·m:;Jact 
analp11'documen1 is ~tvailolll€ ia the 
dcx:ket utablished for this prupo~ed 
rule. The follow1Di i.s a tummary of the 
a nalyt!cal methO<loloi!IY used tn 
conJuctul8 the RIA. and L ... e r~su\1.~ of 
the analysts. 

Z. Summary ai!d MaJOr Cor:clw;;un-. 
The analysis conducted by the Agency 
indicatH that the corrective acUoo rule 
may rea.ult in a wide ra.age of :;oata. 
depending Oft the nature ci the rerneilieto 
selected i.a tite-tpeofic deas1oomak.w.g 
Given the large. nAtional»eope of thit 
rule. and the fleJUbillty pt'O''idl'd l•y t!1e 
provisioot outlined in tbJ; pmpoaal.. 
thete uncertamtiea are ellprc•sed in the 
followinlJ diacunion. 

Overall. the an&lyaa found thot about 
31 percent of facilitlH are pro~~ to 
require co~tive action far releo~~ws to 
ground water from .alld wuta 
mana~ment uniu [Media other tbdn 
ground water were not ana.:yud due to 
data and modeling limitatioru..) The 
average annualized per Car.ility coati for 
non-Federal facllitiea under today'a 
propoaed rule are Htiaa~ to range 
between S1.8 million to $0.4 milliOfL The 
total pruent value nationul cost of the 
propoted rule. at an increm!'nt o.-er the 
pre-HSWA corrective action program. 1s 
likely to r~&f18e ~tween $7 billion and 
$42 billion. The COIUI of clMning up 
Fedenl fac.ilitiea. pt'eHnte<J aep11ra tely. 
are much more uocertain and could 
range between S3 billion !o $13 uillion. 
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The above rea;.~lts rene.:t hvo of fuur 
reisulalDry &.lternau•·u t."'at were 
analyzed wtucll the ~ency believes 
renee! !he flexibility inherent in the 
pr:>posed rule. Th~e alternative• 
provtde an upp~ and luwer b<xza.d to 
the costs of the ;-rup.Jaed ru!e and reflect 
the Agency'• ~rt'ii.,ty about ~v .. ral 
of the data aud auumption.a used in 
estima:i."'g Coit&. wcl: as the types o( 
rrrr.edialm~asW'ft tbst wt:l be 
ultimately i.mplementeG. Wbile both 
regulatory alternatl\'t=a would require 
cleanup to hea.lt!J-bued leveta. the ley 
distinctia.o betwM.n them is i.a the 
choice of allo""'·able c:orreetive act1on 
remcdiea. The a.naly ... 111wn~ that t..'le 
lower bound option ""'ould be more 
flexible than the uprer bound (e.g_ by 
allowl113 uae of eltJX>SUnl 00t1o--.l.t in 
01~1 w bere ce"ta.in remedjea were 
tech:tically infeaaible or prohibitively 
e'1C:penaive). 

3. Sco~ and l\nalytical Approach. ln 
developi.ng the RIA for today 1 proposed 
rule. the ~ency anrllynd both 
quahtatively IUld quantctatively ~"eral 
llaaic alternative• whkb could ba~ 
been adopted tn ttructu.ring the 
correct1ve action rule Tbl! allet'rultn~ 
studied cover a range. from 1 bigiJy 
coneervauve "cleanup to ~ronnd" 
appro~tch with very Little flexibtlity ill 
ec!Juttt.ng reu1ediet for aite-epKif'IC 
condition&. to alternattves which ~r 
clettnup of re.leatH i.a only ll!ruted 
cm::umstancet. and would allow, in 
many cases. coat.ami.aa tion to remaln 
Wlthlll a facility'• property and beyond. 
The analyais i.adi.catea that these 
alternati~ ha¥e qul't'e di!Ien:c.t 
eoYlt'Oameatal results. aa well u 
unpacts on the ~ated comnumit}. 

ln developa13 the JUA. EPA asHD!blrd 
d~tta to eftimate tha potenti.a.l.co~ of 
the RCRA corntdive action pi"'gl'1im. 
The data ased in generatiJla t.beu 
est1mate1 wn primarily obtained fro('l'l 
the ~ncy·a ~ databa-.e oo 
RCRA facilitin (the "Haurdoua W...sU 
Data M&Aagement System." ar 
HWDMS). and an an.al~i1 conducted 
for the Rl/'1. which examined a sample 
set of 65 RCRA FACility Aaseument 
(RFA) report&. ThHe T'ej)Ortl are 
typically preplll'td by EPA or the State• 
pnor to lUuanel oC RCRA pemuta. and 
provide preliminary fin.din,qa as to wbat 
releuet have or may ba ve occurred. 
and what inveat:igatioot ahould be 
condacted to verif} and/or chanr<:tenu 
the releases. TheM preliminary RFA 
findif18S were extrapolated to pro"ide 
est1ma.tea of the numben and types of 
facilitiu d!at may requint corrective 
action. Certain d.~ from the reportl 
were aao uaed to aupport modeling for 
the q uan lila ti ve aoa.l yai • of the R.1A. A 
aummary of the RlA estimate• u to the 

atu ¥nd distribution of RCRA facll.Juu 
that mirY need corrective actlon are 
P~sented m the follo~ ~cuon of tlua 
diSCUSSIOn. 

4. Po~ntJal Scope of the CcrrKt1 v~J 
Action Prr:Jsram. EPA estunatu th•t 
:here are approltimately 5.700 fac1litiu 
regulated under RCRA aubtJt)e C that 
are. potentially 1ubject to the corrective 
action authoritiu o{ tectiora 3004(u) 
and J<lOe(h). Saeed on preliminary 
1\IJ"Vey results from RFA reporta. it ia 
esumated that roughly 80,1XXJ eolid 
waate management unite exiat at these 
fac1litiet: thi1 number includes tome 
3.(XX) land-baaed huardou1 waste 
management units (~.J .. hazardous 
waate landfills and turlace 
impoundments) that were tubject to 
COrrect:i\'11 acti<:rc prior to the 1964 
HSV.' A amendmenta. The num~r of 
solid wute management Wlita at 
1r.dindual {acilitlet vatiea widely. up to 
aa many as 1.300. Federal factlitiea. 
becaUM of their le.rge size, typically 
contam many more aolid waate 
;nanagement unit.-an average of 55 per 
.ar.JIIty, ac:cord1nJ to the RFA lUrVey 
~·julta. The Iurvey indicated that the~ 
are an average of U aolid wute 
management units n.ncludina ha:z:llrdous . 
wa5te management unita) at non-Federal 
facilities. 

The types of aolid wast~ management 
ur.iu found at facilitiet are divene. 
~bre than one-third (3& percent) are 
ta r'lka used for storage or treatment of 
w.lStea. Land!ille comprite 16 percenL 
ar.d surface impoundments 15 percent. 
Tile remalnder are units 1uch u 
cl•nta1ner stof'llje areu. piles. land 
trt'10tment units. incinereton and other 
rru.ocellaneow unita. Tbe turveoy wo 
found a wide divenity WJthin urut 
ca tegorie1 in tem11 of size. age. general 
condrtion. type• of waate1 managed. 11nd 
other factors. 

The turvey revealed that. on average. 
62 p~t of all facilities h.ve 
indicatio111 of pouible releasea. !>~tsed 
on RF A findinp. sufficjent to requ!Je 
follow-up remedial inveat~tioru (i.e .. 
RFis). Typiatlly. !acilitie• that h11ve 
aubtitle C land diapoa.al unilJI and 
incinerw.ton are mont like{y to requ1re 
follow-up blveatlgatiooa than are 
treatment/ -.tor-s- facilitiea (7-1 perceot. 
70 percent and 58 percent. respectJve:;-). 
Tbe Ageucy'• experience with the 
corrective action progrsm to date (Ill 
confirmed by the RFAiurvl'y results! 
indicate• that one-ball of these facibt1e1 
(or one-third of the toul u.niverael wl!.l 
require tome type of umedi~tl acn0n. 
hued oa the confinnation of a release 
in the RFL 

Potential releaHa of concern ('l'IO.t 
often aoted In RFA finding• are release• 
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to ground water and toil: of all fadlitiea. 
JO pen:.ent have actual or euspect~ 
M'!leaaea to ground water, 34 percent to 
s01l. Facilitiee with confirmed or 
suspected releuee to eurface water and 
atr are leu common--17 percent and 7 
percent M'!spectively. baaed on the RFAs 
surveyed. 

Baaed on the no!Sulta of the rr.odels 
used in the quantitative analys11 
conducted for the RIA appn:.ximatel:; Jl 
percent (1.700 RCRA Cadlities) will have 
grou:·1d-water contamination requirins 
remediation. 

5. QualitatiYf! Analysis. EPA 
considered thn!e etrategtee for 
implementins COI'T'ei:tive action under 
the HSWA mandate that permit• for aU 
tre11tment. etorase. or diapoaal f11cilitiea 
(TSDFe} admu releaaee from SWMUa 
to aU environmental media. The 
followins Ia a aumma.ry of each 
alternative etratqy. 
Strat~y 1-Cltumup to baclr.g."'r.;nd 

!eve is all 1100n as practicable for all 
fcnlitiel. Thi1 strategy represented the 
moat atrinsent and environmentally 
conservative option of the three. 
Re~tiona modeled after this approach 
woul4 require complete restoration of 
aU contamination b~o~ck to the unit 
couneary. 81 quickJy 81 could b~ 
J::racticably achieved. l.n order to emure 
th;.t solid wute management uni~s 
would continue to meet what would 
arr.ount to a "zero re:ease" standa:d. 
e:-<:tensive eource control• wou:d be 
required. perhaps often involving 
t"eat:nent or destruction of all wastPt 
L'lat could cause future conlaminatiun. 

nu. strategy would. if Implemented. 
at leaat theoretically achieve the higheat 
degne of protection to human health 
and the environment Realistica!!y. 
however. current technologies can.r.ot 
c-onsistently achieve such a clear.up 
standard. ln addition. tbe economic 
impacll ofeuch a regulatory approacll 
would obvioualy be much sreater than 
the oth~r optiona. and could be expect~ 
tu cause eubetantially more owner/ 
operatoMI to become lruolvent thereby 
placim1 additional demanda on other 
fund~ ,ources. eucb u Statct or 
FedeMII cll!anup lunda. 

Strategy 2-Cleanup ID h~HJI!h-basM 
!l..'vels. w1tlt flexibility in liming. ln 
brolld terms. thia atrateu would require 
cleanup or releaan to the U.."lit boundary 
to concentration level. aafe for lifetime 
human expoeure. The timinR for 
achievina theae levela would vary 
dependina on a number of •ite-epecific 
factora. auch aa the extent and natun'! of 
the contamination. eJCpOiure potential. 
availability of technologies. and other 
factoMI. Source control• would be 
requ~d in order to prevent further 
releue1 above health-baaerl levels. 

11-Ja strategy would alae achieve a 
conservative level of protection. The 
economic impacta or thie atrategy, 
~.:though eubstantiaL would be 
conaiderably emaller than for Str11tegy 1. 

Strategy 3-Cieanup to hea/tlt-ba•ed 
standard• only where actual or 
immJnent exposure exisu. Under 
Strategy 3. corret::tive actiona would be 
required only I! there wu evidence or 
ectual or imminent exposure to 
contaminated media (e.g .• contaminated 
dnnkina water welle). above health· 
bued etandarda. The e::'l:tent of cleanup 
would be tied to alleviating that 
rxposure: cleanup to the unit boundary 
wo·..1ld not be required unleu exposure 
were actually of concern at that point. 
Required aource control meaauree would 
be less extenaive than under Strategy 1 
or z. Protection asain.at future upocure 
to contamination would M'!ly heavily on 
institutional control.. 

Thia regulatory approach would 
~>chi eve a minimum level o( protection. 
as compared to the other two atrategiea. 
By a!lowins contaminated media to 
remain contaminated bued on current 
exposure patterns. protection against 
future expoaure co•.lld not be 
!fUaranteed. Thua. Strategy 3 is the leaat 
!Jrutective strate~y. Thia strategy would. 
howe\'er. be eubatentially le11 costly to 
owner/operators. relative to Stratcgieal 
and Z. 

Tocay'a proposed rule adopts L'-!e 
Strategy Z approach. The Agency 
believea that thia regulatory strategy 
providt!l an optimum balance in 
ensurir~ a high dt>gree of protection of 
human health and the envU"Orunent. 
while not placins unneceaaa.ry burdena 
on facility owner/operatol'll. 

It should be undeMitood that craftins a 
comprehensive rulemaldng within the 
broad confmea of any of the three 
alternative• liated above would. or 
neceesity, require addreuing a larse 
nun1bcr of epecific policy quea tiona. 
Thus. a variety of specific reguh1tory 
blueprints could be created under any 
one alternative. ln thia regard. as noted 
below, we have developed two 
alternative• for the purpose of 
q•Jantitative analyaie that we believe 
rt!flect the bounda of flexibility of 
implementation afforded by thia rule 
Thia 1.1 reflected In the rule proposed 
tocby. which II senerally pattern~ after 
S~ategy 1. but also contain• certain 
regulatory requirements that could be 
considered in line with Strategi:s 1 and 
3. 

8.. Description of Options Analyzed 
Quantitatively. ln developins the 
quantitative analyeie for the RlA. a 
11milar range of regulatory optiona were 
aue~aed 11 in the qualitathe analytia. 
For comparison purposP.a. however, the 

analy1i1 alae uamined a ·baseline~ 
opt1oll--in effect. the pnrHSWA 
c.orrective action prosram. In sdd!tion. 
U1e Agency developed four regulatory 
optlona. two or which were senerally 
behaved to reflect the flexibility 
1nherent in the proposed rule. It ehould 
also be noted that in structwi113 the 
mcJelin3logic for thla analysis, it was 
neceuary to make certain ueumptiona 
and uae decision. rules that vary slightly 
from thoae used ll1 thct qualitative 
analyaie; however. the broad regulatory 
alternative• examined in the qualitative 
and quantitative ana!ysea are generally 
the aame. 

The quantitative analysia e:urnined 
each or the five regulatory optiona in 
Ierma of the following cntena: co,t. 
protection of human health and the 
envU"Onment. fleXJbility in 
impll'mentatlon. and tech.i"lical 
practi~bility. This analyaia evatua tea 
the effects or each alternative oruy Ill it 
would address contamination of ground 
w:ller. 

Detailed information on the data uaed 
in thia ar.alyeia. and bow the model• 
were con1tructed. are presented in the 
Rl\ document. The following ie a 
summary of the options modeled. and 
the general auumptiona used in 
const."'Ucting each. 

Option 1: Baseli..-:e (l're-HSWA). Tim 
cption repruenll req!!irements under 
RCRA prior to enactment of the 1984 
HSWA CO!'T'ei:tive action requirements 
and is uaed 11 the baaia for compari5.:m 
of r.oell and benefits of other options. 
Only land dispos11l unill that received 
hazardous wute after July 26. 1982.. and 
thua wl!re regulated under part 264. 
5uhpart F. were examined. The 
corrective action trigger and tarset 
concentrations are the same. either the 
Lackground concentration or a 
maJCimum contaminant level. (For 
modelina purposes. the baseline 
scenario usumed that cleanup targets 
would not be established at "altemale 
concentration limill" under subpart F) 
Only onaite cleanup within the facJIIIY 
boundl!ry Ia admued. Ground-water 
M'!movaland treatment. or capping. an! 
the only corrective action remedies 
conaidered. 

Option 2: lrnmMiattJ Cleanup to 
Cadr.ground. Thi1 option Ia the alnctesl 
of those evaluated. All SWMUs. in 
addition to regulated eubtitle C land 
dispoeal unit1. were addreued. Any 
detectable releue to ground water m 
excesa of background levels would 
trigger corrective action. and both on· 
aite and off-eite contamination must b@ 

cleaned up to background levels u •oon 
as practical. For purpose• of this 
•naly!ia. we assumed that back~nnd 
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contamination did not ellist and. 
t~erefore. assumed that cleanup to 
background wu equivalent to cleanup 
to detection limita. Source controla are 
requ1red with a biu toward excavation 

Option 3: lmmediaU! C/«Jnup to 
Health-Based Standard•. Thia option is 
similar to the previoua one in that all 
SWMUs are addressed. source control 
remedies such aa excavation are 
required. and off-site contamination 
must be addreued u aoon 11 detected. 
However. corrective action would be 
triggered only if concentrations were 
detected above a health-based standard. 
rather than above background 
concentrations. Thi• option involves a 
strong preference towarda aource 
control remedies and towards cleanup 
of contamination u quiclJy u pouable. 
Use of technical infeasibility wai\·ers is 
very limited. even if remedies cannot 
reasonably be expected to achieve the 
tal'!!eL In addition. unlike the previous 
option. cleanup of on-site contamtnation 
could be deferred until facility c!os~e. 
at whicb point cleanup to health-based 
levela would be required. 
Opt~ 4: Fle.Y.ible Cleanup to Health· 

Be sed Jtandard•. Tbi1 option also 
addre•e• SWMU1. and health-based 
stand.-da are used u both trigger and 
target fievels. Aa in the preVlous optaon. 
ownen and operators may defer 
cleanup of on-site releases until facdity 
closure. However. in thia altemati~·e 
owners and operators have considerable 
flexibility in identifying corrective 
action remedies. Here. remedaes less 
costly than aource control can be chosen 
1f they achieve target 't\-lthin a 
reasonable time frame. Aa a decisaon 
rule to reflect the fact that the problems 
of scale and other technical difficulties 
will preclude certain remedies at 
complex sites. remedies that f11iled to 
achieve cleanup in a reasonable penod 
of time (assumed to be about 130 years 
for this analysis) or that would be 
extraordinarily expensive (I.e .. over $150 
million) were rejected u 
"tmpracticable." lnatead. expoaure 
controls would~ relied on to prevent 
nsk an these cases. It t. important to 
note that this approach t. not intended 
to imply that remediH of this •cojle 
would never be undertaken. or to def1ne 
the limits of technical practicabilaty. 

Option 5: Flexible Cleanup Based on 
Actual Exposure. This option is the least 
stnngent of the fi .. ·e. It Ia similar to 
Option 4. except that cleanup of off-sate 
exposure could be deferred af there " no 
actual human expo1ure to the release. If 
there ia an o(f-aite expo1ure. correctl ve 
action must addreu the exposure. 
Again. under this option. there IS a 

flex1ble approach towardJ remedy 
selection. 

The Agency believes that option• 3 
and 4 provide an upp4!r and lower bound 
on the range of outcomes that may result 
during implementation of the proposed 
rule. This range results from the flexible 
nature of the proposed rule and the 
uncertainty about the choice of 
remediation measures in the field and 
the performance of the remedies that are 
selected. EPA expects that the real 
effects of the rule are likely to lie 
somewhere ~tween these two options. 

7. Resu/14 of Quantitati~·e Analysis. 
The analysi1 utimated that 
approximately 31 percent of all RCRA 
factlities will trigger corrective action in 
all the post-HSWA optlona analyzed. sa 
compared to 14 percent that would 
trt88er under the baseline pre-HSW A 
scenario. Thie reflectJ the requirement 
th11t all SWMUe. not just land disposal 
units. are subject to corrective action 
under poat-HSWA options. Note that 
even in the poat-HSWA options. 
approx1mately two-thirds of the 
fa cal i ties will not trigger corrective 
action for ground water. 

It ia important to note that differences 
an tngger levele did not result In 
stgmficant difference• In the number of 
factlities triggering corrective actions. 
However. differences in target levels for 
the ''arious regulatory optioru made a 
s1gnificant difference in how many 
correcttve action• were "successful" in 
ac~ievi.ng cleanup levels. as ia discussed 
later in this aection. ln examining the 
potential benefita of the proposal 
(Option• 3 and 4) u compared to other 

· options. the Agency developed an 
"effectiveneu" teat which measun!s the 
degreP. to which a particular option is 
successful in achieving ita cleanup level 
The result• of the test demonstrate that 
Option• 3 and 4 are the moat auccesaful 
in achieviJ18 the cleanup target. This 
analyai1 aupportt the Agency' I selection 
of Optiona 3 and 4 for the proposed rule. 
The effectivenea• teat should not. 
however. be viewed u a measure of all 
L"le potential benefits of remediation of 
contaminated ground water. 

The point when correctave action is 
t:"'88ered waa also analyzed. The 
analysis demonstrate~ that, for Option 2. 
ir. which corrective action must begm 
1mmedtately. approximately 26 percent 
of all exiallng RCRA facalities would 
m1tiate corrective action in the fint year 
of the program. ln Option• 3. 4. and 5. in 
wh1ch on-site corrective actaon can be 
deferred. only about1.2 percent of all 
facilities would initiate corrective action 
1n the first year. The ability of a facility 
to defer on-site corrective actions n!sults 
1n iowl!r economic impacts. 

For thoae facilitiet that trlqer 
corr«llve act1on. the analy1i1 estimated 
the length of time required for a 
corrective action to reduce contaminant 
concentrationa below the t.a~t levels at 
aU wella within 1.500 meten of the 
n!leaae. Under optlona requirin& cleanup 
to health-baud level• (i e .. opUona 3. 4. 
and 5), about 51 to 56 percent of the 
facilitiea reach cleanup targeta at all 
well diatancee within 75 yean of the 
initiation of corrective action. In 
contrut. under the two optiona requiring 
cleanup to bacqround. only about 34 
percent of Iacilitiea triggering corrective 
action are projected to achieve targets 
wtthm 75 yean. Thia further confirm.a 
the presumption that achieving cleanup 
to background concentration• may be 
difficult or imposaible to achieve 
technically. 

Aa part of the quantitative analysis, 
the Agency developed estimates of the 
costa of corrective action under different 
regulatory optioru on a p4!r-fadlity 
basit, u well •• on a national baaie. 
Typical facility corrective action coats 
vary aignificantly depending upon the 
specific regulatory option. The coat 
analysie demonstrate• that the mo1t 
stringent po1t-HSWA regulatory option. 
(i.e .• Option Z. or "lmmediate Cleanup \o 
Background") it by far the moet coatly 
option. with a mean present value cost 
of over $281 million per facility. and an 
annualized per facility coat of about $19 
million (at a 3 percent discount rate). 

The upper bound proposed rule 
oi)tion. "lrnmediate Cleanup to Health
Baaed Standard•~ option (i.e .. Option 3). 
waa estimated to have a mean preaent 
value per facility colt of $26.9 million. 
and annualized per facility coat1 of $1.8 
million. The lower bound regulatory 
option (i.~ .• Option 4. or "F1ex.ible 
Cleanup to Health-Based Standards") 
wu estimated to have a mean pretent 
value coat per facility of $8.3 million. 
and annualized per facility coetJ of $0.4 
million. 

The baseline per-facility cost ia the 
lowut of all the option• at a mean 
p~sent value coet of S3.8 million. and an 
annualized per-facility coat of $0.3 
million. The "F1exible Cleanup Based on 
Actual Expoaun!" option (i.e .. Option 5) 
wu estimated to have a mean present 
value coet of $4.8 million and annualized 
per facility COlli of $0.3 million. 

The total national coat for EPA't 
corrective action progTam i• influenced 
by three parameten: The average cost 
of each action. the number of facilities 
required to undertake corrective action. 
and the coat to facility owners and 
opera ton of undertaking required 
mvestigations. National coati discu~bed 
below are presented in incremental 
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term• (i.e .• af\er INbtractint tbe coe~ of 
the baseline ac:eD&rio). 

The '1!JU1lediate Clean~ to 
~diround" optioo i1 the 11t01t 
expenaive, with 1.11 iDatmeotal total 
rost abavethe bueliM pre-HSWA 
ac.enario of $490 billion. Thia option wu 
eatimated to have an an.o-Uzed cost of 
$3Z.9 billio~ 

Among the other regulatory optiona, 
L'"te difference~ in coet. are primuily a 
resu.l1 of differmcu in timing of clnnup 
and ill the flexibility af!orded in tenna of 
chooeing corrective action remedies. 
Option 3 (i. •·· "lmmediate Cleanup to 
Health-Baaed Stand-ntis"} waa 
e~timated at a total cost of s.u..e billion. 
with 1.11 annualaed cost of~~ billion. 
Thil option ia relatively costly, due in 
part to modeling auwn;JUvna u to the 
tvpea of remedial technologies that 
would be employed to meet these 
slandatdJ. 

Optioo 4 (i.e .• "flexiulc Cleanup to 
Health-Baaed Standd.!'ds""} ~u among 
the least costly. with a total cost of S7.4 
billion. and an annualized cost of $0.5 
b1tlion. Tbe coata are lower because. in 
general leu expens:ve technologiea are 
asaWIItd and. for many facilitiea. rmal 
clea01lll of contamir.ated ground v.·ater 
would be deferred for a number of 
i ea~ thu. reducing the p~esent \"&lt.:e 
coats. 

Option 5 (i.e .• •f1ex:b!e Clt>anup 
Baaed on Actual E.xposure'"). "-'!':"re t..;l.'l 
on-site and off-site c.'e.-~.nup of 
ron!ami::ation could bt! deferred u::ril 
closure U the-re was no a::tual el(posure. 
was wmewbat l~a eY;:~::si;'l!' than the 
above option. This opt1on had a total 
cost of $5.0 billion. an annualized cost of 
SO.J billion. 

Today'a pr-aposed re~~la!ion is most 
s;:nilar to Option 3 (1 . .,., "'lrne1edia!e 
Cleanup to Health-Based Levl!ls"") and 
Option 4 (i.e-.. "'F1exible Clea!1up to 
Heelt.'l-Based Standards"'). The!\e results 
dluatrtlte that the total na:1vnal costa of 
thi! ru!e 11;-e likely to ran~ between $7 
and S4Z billion. The relau\·ely ~ide 
rang<!! reflects the uncert<linry in a 
nnmber Clf areRs. auch as the timir.g of 
c.orrectivt- ac.tion. the I~ of reme~ial 
meaau!"'<~ ~hot will be ror.aidered. and 
the nr.tu•~ 11nd difi:culcy of re~d!al 
meouun:s that o.~re ael~ted Overall. tt-.e 
.A.ger.cy believes that !hia ranp 
represents a n:uonable bound of the 
potent cal df!!cts of the rule. and that rn 
.. 11 1 i~elihood the actual effe-cts Wlil fall 
5omewhere within thia range. 

The ~ency is committed to t:y:ng w 
refine these coata ~tlmatPS beff)re 
[Jromulgation of the fmal rule. To help on 
this effort. the Agency requests that 
commentera provide any data or 
m!ornuoon relevant to the analy11is 
described in the preamble or ir. thl!' 

accompeny\nl Regulatory lmpact 
Analyaia. 

e.. Economic lmpocta. With the coat 
infonnatioo de~Joped froiD the 
quantitative analrsia.. the R1A estimated 

. the financial lmp41cU of the pr'0908ed 
rul~ on affected finna. The result• are 
expreaaed in tenns of prediction• of 
total costa that facility owners aDd 
operators wOQJd not be able to cover 
dua to lnaoivency. The result• pi'Cn'i4e 
en indication of the magnit~e of costa 
that could ultimately be faced by 
en!itiea other than tha ilr.mecii.ate O"'"ller 
or operator of the facility. Alternate 
funding aources might include the 
Superfund (provided that the facility 
would be e.liiible for Superfund 
funding). Stete remedial acti.,n funds. 
corponale panmu of facility owners and 
openatona. or, through price inc:-easea. 
the customers of the finn owning or 
opera tina the facility. The reaulta o( this 
analysis ant preaected in 
"undiacountcd'' numbers. aince 
Superfund monies art generally 
cescribed in undL,counted ter:na. For 
acenarioa other than baael!ne. costs an! 
presented on an incremental basil 
relative to the baseline. 

Under the baseline acen.ario. it wu 
ratimated that 9 percent of aU firma 
owning RCRA facilit!u would be 
advendy affected. creating total 
unfund~d coats of $97 million 
(undiscountcd) over the next~ vears. 
T~e "Immediate Cll"anu;J !o · · 

8dc~ound" acenano geneMted by f:lr 
tne !:ighett level of unfunded costa. 
totaling$:'~ billion over the next 50 
years. The "Immediate Cleanup to 
Health-Based Standards· option results 
m unfunded cpsts of ov~ S5.1 billion 
over the next 50 years. The •f1exible 
Cl~anup to Health-Sued Stands~· 
optio-n results in unfunded costa of O"Yer 
$0.5 billion over th~ next~ yean. The 
"flexible Cleanup Bas'!'d on Actual 
Exposure· option ~sulted in a totJI of 
S0.2 biOion unfundl!'d costs. 
~:ndiscounted. over the next 50 vean 

Based on the RIA analysis. EPA 
anticipates that the ability to fund 
cCRTCctive action costs wi:l \·ary 
C..twtf!n industrio?S. lndust.-.P~ that rr.ay 
l':ave a rel-atively low ability to ~y fur 
corrective actions mdud~ !l!r.Jtar:t 
~rvices: coatinll. en~\ing. and allied 
5ervice.: and mlsce!l'lneous ,..ood 
products. Thest! mdu~triea have 
relauvely low net income le\·t!s. 
Industries that ahow a par!lcular!:w h1~h 
ability to pay include petroieum ref•m::~t. 
r.wtor nh1c.l~ and n:::!or "eh•cle 
equipmP.nt. and am:ra!t and airaHft 
part a. 

9. F~ero/ Facdllies. The RIA 
discuuu Federal facilities u a a~parate 
ent:ty because. although they on!y 

constitute 6 perctmt af the tot.&J JlCR..\ 
r a ci b ty aniverM, taey contalA man J 
more SWMUa per f.alitJ (oo a~goe. 
55~ SJte} and tberefon. ma7 incm 
hi:sher corrective actioa coeta. 'TheM 
coats muat be funded by publ.ic IDOI'.ey. 

Baaed on the RIA 1.11aiysia. It 1e 
est1mated that ol tbe 3.52 Federal RCRA 
facilities. betweea t1 percent a11d 100 
percent are likelJ to requin! sro-.nd
water comtctive action unclu the 
proposed rule. compared to bch~ftlll7 
percent and 23 percent Wlder the 
baseline A I'OU3h approximation of the 
costs {or thHe ~ti"Ye action-. per 
facility, r~a from 117 millioa for the 
ba~lin• acenario to 11.3 billion for the 
"lm:nediate Oe1.11up to Bac.qround" 
opticn. For !he options mott aUniliolr to 
the propoeed rule (i.e .. "1m mediate 
Cleanup to Health-Baaed Standards'" 
and "'Flexible ClHDlqJ to Health-Based 
Standardl'1 the meu per facility cost it 
eatimated to MU13e from S1Z3 to $.29 
million. or in annualized coall, from 
about S8 to S2 million per facility. 

The total Federal fac:ility coat&. 
incremental to the be ... Une. for Ut~ 
option. llott similar to the propowl 
range from S3 to 118 billion; the 
annualized coata raqe from Sll.1 tu Sl.l 
billion. A1ain. thia ranp reflecta lhe 
likely buuma on the waye in whlch the 
RCRA corrective action program wm 
ultimately be implemented for Federal 
fJci!i!lea. Incremental Ftlderal facilo!y 
coa:s for other ~latory approadlea 
could~ $206 billion for the "lmme-d'i4lt 
Cleanup to B~cllground" option. or S2 
b11lion for the "fli!'Xlble ~anup Based 
on Actual Exposun" option. Baaeline 
cost.t are ettilnated to be $1 billion. 

This analyt.is thua concludes that. 
although Federal facilities only compnse 
6 percent of the population affected bv 
the corrective action program. they . 
r.ould incur roughly 30 percent of tht 
tutal cost of the nale. 

10 Further R.P.gulatory Impact 
Analyses. Given the scope and poren!lal 
impacts of this rulemaking. EPA 
recognizes the n-.d to continve k> rffine 
its e!ltimatea of the costa and benefits nf 
the n:le. The Ager:cy intends to co1!ecl 
addotional d11ta end will conduct 
subs:.J:Itial new ar::alyaes prior to 
r:r.aliziog todav's rule. In conducting 
these s:udi~. the A~l!ncy belie,·es L'"t<tt 
it w:ll be of pa~icular value to exa:r!tn~ 
the nperience g~tined in recent yean m 
remeJ:a tm~ Ft!denll facilities. Large 
\ olumes or information and utensivt' 
technic;:! experience ban be1!n 
accumulated a~ifically by the 
Department of DefmH and the 
Oep;u'.ment of Energy. EPA intends to 

form An inter•v.ncy working group to 
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develop and conduct these further 
Regulatory Impact Analysel. 

The new analyae1 will be conducted 
in accordance with the exittinl A8ency 
guidance on Regulatory Impact Analysu 
and the draft Regulatory Impact 
Analysia Guidance publiehed in the 1988 
Regulatory Program of the United States. 
The analyse• will explicitly examme the 
costs. health and enviJ'Onmental 
benefits. and technolog\callimllations 
for the key regulatory requirements 
contained in the proposal~specially 
for the aeveral alternative approaches to 
ground water remediation outlined in 
the proposed rule. Thia analysis will 
also estimate the aggregate impacts. 
identified above. for 1ite1 eligible for 
remediation under thie rule and for 
those alle1 which are listed on the NPL. 
and will. therefore. look to this rule u 
an AR.AR. under the provisions of 
CERCLA. Upon completion of the 
revised analyses. EPA will aolictt 
comment on the results of the analyses 
and the methodology used to derive 
them. The Agency will then assess these 
comments. along with comments wtuch 
will have been received previously on 
the pr4:>oaed rule. Through these actions 
EPA wlu ensure that the net social 
benefi• (including environmental and 
health-benefits) of the rule proposed 
today are maxtmized. taking mto 
account costa. technologicallimitatlons. 
nsks. and realisllc assessments of both 
actual and reasonably expected uses of 
each aite. U the revised RLA. together 
Wlth the comments received. 
demonstrate that the rule proposed 
today does not achieve th1s outcome. the 
Agency will make appropriate 

modification~ to the final rule. or lf 
necessary. will repropose the rule. 

B. Regulatory Flexibility Act 

The Regulatory f1exibility Act 
requires Federal agencies to fully 
analyze the economic effects of 
regulation• on amall entities. The 
Agency analyzed the economic impacts 
for the regulatory options that are most 
s1mtlar to today'• proposed rule {i.e .. 
"Immediate Cleanup to Health-Based 
Standards" and "f1ex.ible Cleanup to 
Health-Based Standards"). 

The RIA assumes that a small 
busmesa ia stgnificantly impacted if its 
excese of cash flow over ten percent of 
its totalliabilitiet is insufficient to meet 
corrective action costa. or if ita net 
income i1 insufficient to meet its 
corrective actton costa. 

For the alternative analyzed. it was 
found that small firma encounter more 
severe impacts Cram the corrective 
action requirements than large firms. 
The options moat s1milar to the 
proposed rule result in incremental 
1mpacta {i.e .. relative to the baseline) on 
approximately 9 to 11 percent of small 
businesses own1Jl8 RCRA facilities. 

Based on the Agency' 1 guidelines for 
implementing the Regulatory Feasibility 
Act the results of the analysis as 
8ummanzed above. suggest that the 
proposed rule does not unpose 
s1gmficant impacts on small entities. 

C. Paperwork. Reduction Act 

The information collection 
requtrements tn thia proposed rule have 
been submitted for approval to the 
Office of Management and Budget 

(OMB) under the Paperworit Reduction 
Act. 44 U.S.C. 3501 et seq. Reportmg and 
recordkeeping burden on the public for 
this collection Ia estimated at 42.497 
hours for the 674 respondents. with an 
average of 1.151 houn per response. 
(Burden estimates should include aU 
aspects of the collectiOn effort and may 
mclude Urne for revtewtng inatructiona. 
searching existing data sources. 
gathering and mamtammg the data 
needed. completing and reviewing the 
collection of informs lion. etc.) 

U you wiah to submit comments 
regarding any aspect of the collection of 
inform a non. including suggestion• for 
reducmg the burden. or tf you would lt.ke 
a copy of the information collection 
request (please reference ICR #1451). 
contact Rick Westlund. lnfonnation 
Policy Branch. PM-2.23. U.S. 
Environmental Protection Agency. 401 M 
Street. SW .• Washington. DC 20460 (ZOZ-
382-2745); and Tim Hu."1t. Office of 
Information and Regulatory Affairs. 
Office of Manasc"lent and Budget, 
Washington. DC .::osoo. The final rule 
will respond to any OMB or public 
commenta on the mformation collection 
requirements contained in thia proposal. 

List of Subjects in .W CfR Pam 264. 2&5, 
270, and 271 

Administrative practice and 
procedure. Corrective action. Hazardo~.. ~ 
waste: Insurance. Reportmg and 
recordkeeping requirements. 

Dated: July 5. 1990. 
Wt.lliam Reilly. 
Admm1strotor. 
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Appendix 0: R~comme.:Jded E.,p0~us!'11 
/.ssumptions for U!e in Deri\ i:1g ''.cLue 
l e..-els 

[')f'ctions ::fl4.521 (,t)(2)· (011c)[JI: and 
[I)) 

1. Ln denving ac:uoc lt'vP.ls fur h•un:luus 
c.malttuenta tn ground-water. U!ur.'l8 a w•ter 
1e1take of 2 litera/ Jay for 70 kg adult/70 year 
l.fet1me eJ<posure pf'nod. 

2. ln denvtng action levels for haz.ardou 
c"nsutuenll in a1r. auurne 11ir l.r.ta).e of~ 
cubtc meten/day for 70 14!adult/~O y~u 
I. :ettme expoauM! penod. 

3. ln denvlng achon levels for hazart:oua 
consutuen:.. in aotl. whtch are ir.nown or 
suspe<:t...i to be can::mogcna. auume aool 
1ntake of0.1 gram/day for 70 i.8 ~J";l(;"Q year 
lifetime "";>o•ure penod. 

4. ln d .. nvu1;1 •~\ton levoela !or haz..udoua 
conal•luenta 10 au;:. olhar than thoae wtlodl 
aM! known or I:J!~ to "e carc:tnogena. 
a,.uCle aoil intaJr.e o{O.Z IU~/d.ty for 1e all 
< :uld/.5 year expo•~ ~od (o,e 1~j. • 

5. 1n denvm~ •;;lion levela f04' haz.arJ\Jta 
c·Jnatttuenu L'1 aurlace weter dea>gnated by 
L•e Stdle fur uoe u • drinl<lng w•t~r aoura!, 
ll>lume. wafer :nt .. ke of 2 uten/ c..! a)· [c.r ~0 
~g adult/70 yur lifetime npos~ P<''•<><i 
Ullleol tntake Of equat!C OI'J!80JS~10 II •l•o of 
cnnc.crn. 

,a..opendi.x E; Exampl~ of C..I.::ul .. tioo.~ 
of Acjuo Level' 

l. Govemtng E<J,uat1uns f::>r C..lcu:a!ir.g Act:on 
[...,v~la 

A. 5}·stemJc To~1carts 

c.= [F.ro·W!fWAI 
where: 
~ secfion level tO mPdiom (Wllll ~re 

medtum~ependent ); 
RrD-refeM!nce do.e (mg/kg/d•yt: 
W- body wet;;ht (kg): 
I ~int .. l<e auumption (un:ts a"' r.-.ec!:-.=

dependenl); end 
A- abaorptioa feet or 1 (dimen11onie•s ). 

B. Cot'Cinogenic Constu:Jenu 

C'._ •[R·w·L n/[CSFT A 'EDJ 
whe1'1!: 
~-~c.tir.n level in medium :"nita ~ce 

medium-dependent); 
R =asaurned risk level (dimens•on:eu) (lo-• 

for clan A & B: 10"' for cl"aa C 
carc1nogena): 

W =body weoght (kg); 
t.T-naurned lifetime (}'Nr<): 
CSF ~ c.arctnoge,ic slope fK4Cior I mg/lr.;~/ 

day)-~ 

I~ mt .. ke i1Uumpt1on (un•r• "'" mc-iium
dependenl): 

A -abaorptlon factor (d•menaiOnleu): and 
EO= eJ<potuM! d.;rat•on (years). 

• 1\uwned to he 1 for 1~11 lf'P""'I!"- bat~ upon 
the •••'-""PUOO thAI t.h~ hum•a •b.Or"?tlon rwte waU 
bw th. tame u tho roto 111 Lho etw1y upon wh1..JI L'>e 
(:; "D O'f C?f ••• dffv.-iopo-od 

II. E>amp:e C•kulaltons fur l!arardo•ll 
Cur:sutucnts '" Air 

A. 5:,-st.-n:tc Tox.,co:!U 
Example calculauon for ::..4-dmotrophenol 

c.= 10 002 (m1!/kg/dr1ooo ll's/mgJ•70iksll/ 
(ZO (m'.'•W!J = 7.0 1'8/m' 

"·here: 
C, ~action levi! I in air (;tg/ m 'l 
RID~0.002mg/"-<!/day 
Wa70 q edull 
Ia 20 m'idey 
A=1 

B CurcillvJienic Consu:ul!nt• 
E..:.. .. mpla calculation for 1.1.2.l

tdrachloroethane: 

c. -[to- '"1ooo l~tslln8r70 _yn 1•7o (lr.gl!/ 
10.20 (m!!/kg/day)"••zo (m 1/day)'1'70 
(yn:J = .175 J.ll!l!D 

wn~tl'1!: 

C.= 1ction level in air (~~og/ m ') 
R a 10" 6 (1.1.2.2-Tetrachloroelhane Ia o Cia•• 

C <:Art:IOO!!f'n) 
W -10 ~8 adult 
L r • ;-o yur lifet!me 
C3F -0.20 (mg/l<g.'Jay)"' 
I a20 m '{c.l.•y 
A =-1 
FD -10 year e:or.;>osuM! duration 

J:l. S.mple Ca!culMtion for llaz.art.lous 
lunstltuenta in \\'iller 

A. Spt,.mic Toxicanu 
Sample calculation for toluene: 

C.- {0.30 (m1J/q/day]•70 (lr.g)J/{l (L/ 
d<~yJ•tJ-10.5 ms/L 

"nerw: 
('. s ;1ction level In water (mg/L] 
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RfD •0.30 mg/~/day for toluene 
W •7'0 q adult 
I•2L/day 
A-1 

B. Carcinogemc Ccn•titutmc. 
Sample calculation for 1.1~· 

1 e trachloroethane: 

c.- (10' 00 70 (Kg]'7'0 (Yl'll/(0.20 (lnlj/~g/ 
dayr 1'2 (l./day]'1'7'0 (Yl'll • t.75E.-<)J 
mg/L 

whena: 
C. • action lenl in water {mg/L) 
R s to-•{t.1.2.2·Tetra~hlo~tlune ''a Cidss 

C carcmogen) 
W-70\(gadult 
L T = 70 year lifetime 

CSF •0.20 {mg/q/day)· 1 

1·2 L/day 
A•l 
ED •70 year e><poaure durHIJon 

rv. S¥mple C.lcul~ttiona for Hazardou' 
Conautuenta in Soils 

A. Systemic To.ticanu 
Eumple calculation• for toluene: 

C.= (O.JO {mg/kg/day)"te {k!!ll/{0 z (g/ 
day)'1'0.001 (~/gl = Z4.000 mg/kg 

.,..here: 
C. • act ton level in toil (mg/q) 
RfD • O.JO mg/kg/ day for toluene 
W •Ill kg {5 year old chtld} 
1•0.2 g/d•y 
A•l 

B. Carcinogenic r..onstJtuenu 
Sample cnlculauon for l.l.Z.Z.

Ielrachloroethane: 

C, = {10.,.7'0 (ltg)'7'0 {yn)j/[0.20 (mg/lo.~/ 
dayj' 1'0.1 (g/day)'0.001(1<,\J/g)'l'7o 
{:;nll=35.0 mg/kg 

-..rcre: 
C. • aclton level in tot! 1 mg/kg) 
R = 10·• (1.1.2.Z-tetracloluroel!lane 11 a Cia 51 C 

carctnogen) 
W •70 kg adult 
L T • 70 year lifettme 
CSF -o.zo {mg/kg/da:; 1· 1 

1 ~0.1 g/day 
A-1 
ED-70 year expoaure dura11on 

APJ>ENDtX F-lJST OF CoNSTITUENTS SHOWING ACTION lEVEL SoURCE DATA 
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For the reasons aet out in the 
preamble. 40 CFR parta 264. 265. 270. 
and 271 an proposed to be amended as 
followa: 

rule granted to auch a penon under part 
270 of thia chapter. 

(ii) Corrective action required at the 
unit or the facility under aubpart S w1ll 
delay the completion of partial or final 
cloaure: or 

PART2~STANDAAOSFOR 
OWNERS AND OPERATORS OF 
HAZ..t.ADOUS WASTE TREATMENT, 
STORAGE, AND DISPOSAL 
FACIUTJES 

1. The authority citation for part Z64 
continues to read u followa: 

Authority: U U.S.C. l!lii05. 81M2( a). 882t. and 
69z.!. 

2. Sei:tion 264.11.1 amended by 
reviaill8 paragrapha {d) and (j) 
introductory text to read u follows: 

t 2M. t PurpoM. t1C0tM Mid appk:abllty. 

(d) The requ.lrementl of thia part apply 
to a penon dispoainf of haurdou.a 
waate by meant of undetgr1)und 
injection aubject to a pennit luued 
under an Underground lnje<:tion control 
(UlC) program approved or promulgated 
under the Safe Orirudna Water Act only 
to the extent they an required by 
1144.14 of thia chapter and to the Ldent 
they are included in a RCRA permit by 

(g) Except u requi.n!d under aubpart S 
of thia part governing releasee from 
aolid waate management unita. the 
requ.lrementt of thia part do not apply 
to: 

'2M. 101 (R«nowd) 

3. 1n 40 CF'R part 264. aubpart F. it Ia 
propoaed to remove I 264.101. 

4. In 40 CF'R part 264. aubpart G, It Ia 
propoaed to amend 1264.113 by 
redeaijnating pangrapha (a)(1)(illu 
(a)(1)(iii) and (b)(1)(ii) u (b)(1)(iil), and 
by addina new pangrapba (a)(1)(1i) and 
(b)(1)(il) to read u followa: 

1 2M. 11 s cao.un 111M allowed fot 
~ 

(a) • • • 
(1) ••• 

(ii) Cornctive action required at the 
unit or the facility under aubpart S wi.U 
delay the completion or partial or final 
cloture: or 

(b). 
(1). 

5. 40 CFR part Z64 Ia amended by 
addina aubpart S to read u follows: 

~ 8--CorNcttw Actton tor Sold 
w~~Unltll 

264.500 PurpoM and applicability. 
264.501 O.ftnitionL 
264.~ (RnetVed). 
264.510 1\equiremeut to perfom~ remedial 

lnveaticatiou. 
264.511 Scope of remedial inveatigationa. 
264.512 Plane for remedial invettigationa. 
2&4.513 lleporta of remedial invettigetiona. 
264.514 O.term.i!atioc of no further action. 
264.51~264.518 [RnervedJ 
2:&4.520 Requirement to perfonn correclive 

me .. ure atudy. 
ZM.!Zt Action levela. 
2:&4.!%% Scope of corrective meuUJ"e a1udiet. 
2:&4.5.23 Plan• for corrective meuunt 

1tudiH. 
264.524 1\~rta of cornctlve meaiUM! 

atudin. 
zs.&.W Selection of remedy 
ZM.S.ZS Pvmit modilic.ation for remedy. 
264.527 llamady dealgn. 
ze.uz1 Prosnu report.a. 
2:&4.5%8 R•vt- of remedy implementation. 
264.530 Co~!~i~latioc of remediaL 
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Zt>4.5Jl tnterminatruo of ~I 
impr.ctlcability. 

2&U32-2&U38 [~nerved] 
264.64() interim II!UIIIr.a. 

2&U41-264.14e fAnerved) 
264-&SQ M.an.qement of wutH. 
%64.551 ~ement of baurdow w:~ateL 
zt;4-S.52 Management of non-h~&urt!ou• tohd 

wee tea. 
%64~2&4.S58 [RHV'Vedf 
Z64.6M Requ1~ notlceL 

Subt)ar1 5-Corr'ecttve Action fOf SoGd 
Waate Mana~nt Unfta 

f 264.500 PurpoM .net ~ pkabltty. 

(aj The proviaiun.1 of thia subpart 
ettablish reqwremenll for inve1tigation 
and corrective act1011 for releuea of 
haz.ardoUJ wute. lncludins hazardou. 
con.etituenta. from 1olid Wl*ate 
management unita. 

{b) The owner or operator of a facility 
1eeking a penni! under 1ubtiUe C of 
RCRA must institute investi8ation• and/ 
or rorrective action. as neasao:~ry to 
protect human health and the 
environment. for all releaaet of 
huardou1 wute. includins baz.ardoua 
conetituenta. from any eolid waste 
management unit at the facility. 
regardleu of the time at which waste 
waa ·plactd in 1uch u."lit. 

(cJ Requiremer:ts for investigations 
and/or corrective action will be 
specified in the permit. The permrt will 
con tam schedules of compliance for 
!uch investigation• and/or corrective 
action (where 1uch cannot be comple:ed 
prior to iuuance of the permit) and 
alsurances of financial responsibility for 
completing 1uch correctn·e action. 

(d) The owner or operator must 
i:nplement rorrective action• beyond the 
facility property boundary, where 
necessary to protect human health and 
the environment. unleu the o~-ner or 
operator demonstrate. to the 
satisfaction of the Regional 
Administrator that. despite the o~er'• 
or operator' a beat ef!orts, the owner or 
operator was unable to obtain the 
necessary permission to wtdertake auch 
actions. Tbe owner or operator i1 not 
relieved of responsibility to clean up a 
release that haa m!inted beyond the 
facility boundary wbe,. off-lite ICO!St 
is denied. On-aile meuurn to addren 
such relea!es will be detennined on a 
caae-by-caae batis. Auuraocn of 
financiaJ reepontibility for completing 
such corrective action muat be provided. 

(e) For protection of ground water 
from landfills. aurfact impoundments. 
land tre3tment units. and waste pUes 
that received listed or identified 
hazardoua waste afle.r Jwy 28.. 1982. the 
prov1sions of thia aubpart apply only •• 
specifically provided herein. 

(I') The provisions o( thlt tubpart do 
not apply to: 

(1) Pennita for land treatment 
demonstrations using field teet or 
l..~boratory analysea (see I Z70.6.1). 

(Z) Emergency permlla (see I 270.61 ). 
(3) Permits by rule for ouan d!sposal 

barges or ve,.ela (see I 270.60(a)). 
(4) Research. development. and 

demonstration permits (see I Z70.65). 

t 214.501 Deftnltlona. 
For the purpose of romplying with the 

requirementl of thie 1ubpart, the 
followins definition~ apply: 
Co~tivtl Actil)n Management Unit 

means a contiguous area within a 
facility u detignated by the Resional 
Adminiatrator for tbe purpoee of 
lmplementlns corrective action 
requiremen~ of this eubpart. which 1.s 
contaminated by ba3.8J'doua waatea 
(including hazardous constituents). and 
which may rontain diacrete, engineered 
land-based 1ub-wtita. 

Faci!ity means all rontiguou. property 
under the centro! of the owner or 
operator seeking a permit under aubtitle 
CofRCRA. 

Hazardou. Constituent meana any 
constituent id!!!ntified in appendix vm of 
40 CFR part %61. or any constituent 
identif;ed in appendix IX of 40 CFR part 
2.64. 

Hazardous Waste means a aolid 
waste. or combination of aolid wute,, 
which because of its quantity, 
concentration. or physical chemical or 
infectioua characteri1tica may cause, or 
significantly contribute to, an incr1!ase 
in mortality or an increase in serioUJ 
irrevenible. or incapacitatlnfl revenible. 
illneaa: or ~ a subatantial present or 
potential hazard to human healtb or the 
environment when improperly treated. 
stored. transported. or dispoaed of. or 
otherwise rr.anaged. The tenn hazardous 
wute includes hazardous constituent as 
defined above. 

&lease meana any 1pilllng. leaking. 
pouriDs. emittin&. emptyins, diechargif13. 
injectin& pumping, eacaping.leach.ins. 
dumptn,. or dispoalns of ha:urdoua 
wutu (including hazardous 
conatituenta) into the environment 
(includins the abandonment or 
diacarding of barrels. contai.:len, and 
other closed receptacles containing 
hazardous wastes or hazardous 
constituents). 

Solid Waste Management Unll Cleans 
any diacem1ble unit at which 1olid 
wutes have been placed at any time. 
iTTMpective of whether the unit was 
intended for the management of 1oUd or 
hazardous waste. Such unit• include any 
area at a facility at which solid wastel 
have been roulrnely and sy!tematically 
released. 

H 2!54.502-2M-50t l R~J 
I ~itO R~ to per1onn 
~ lnYH~tion&. 

U the Regional Administrator 
determines that hazardou1 wute 
(including hazardoue constituen~) h11ve 
been. a.-a likely to have been. or. baaed 
on lite-specific circumatancee. are likely 
to be released into the environment from 
• aolid waste management unit at the 
facility, .the Regional Admini1trator may 
apec1fy m the permit 1chedule of 
compliance that the permittee 
inveatiRale llnd characterU.e aolid WOAIIe 

man~ement uni .. and releaeea from 
10lid waste management unite at the 
facility. 

I 214..1 t t ScotM o4 l"eme1ft88 
lnvesU9aUona. 

(a) lnve•tisation• required under 
I 264.510 •hall charectertze the nature 
extent. direction. rate. movement and' 
COOceli':J'lltiOD of re(euea, a1 required by 
the Reg~onal Admini1trator. In addition. 
such inve.tigations mer include, bat are 
not limited to, the following: 

(1) Characteri:utioD.I of the 
environmental aettins at the facility, 
in clu di.ns': 

(i) Hydrogeological ronditlon.~; 
(ii) Climatological ronditiona: 
(iii) Soil charectmstia: 
(iv) Surface water and sediment 

'luality and other charactenstics; or 
(v) Air quality and meteorological 

conditiona. 
(2.) Characterization of aolid waste 

management unita from which releaaet 
have been or may be occurring. 
including unit and wute characteristics. 

(3) Deecriptiaru of hum&n~ and 
environmentaJ ryatema which are. may 
have been. or, based on alta-specific 
circumstances. may be exposed to 
releue(s). 

(4) Information that will assiat the 
Regional Adminietrator in aue.1mg 
ri&ka to human health and the 
environment from releases from solid 
waate mana,ement unita. 

(5) Extrapolations of future movement 
degradati011 and fate of rontaminanta.. 

(6) Laboratory. bench-1cale or pilol
sc.a.le te.ll or etudin to determine the 
feuibility or effectiveneu of ~atment 
technologies or other technologiea that 
may be appropriate in ln:plementing 
remediu at the facility. 

(7) Statistical analysea to aid in the 
interpretation of data required under 
I 264.!510. in accordanct with ltatistlcal 
method. approved by the Regional 
Administrator. 

(b) Sample. of ground water. eurface 
water, aoils. or air which are rollected 
u pert of remedial invettigationa 
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requi~ under I ::!&4.510 shaH be 
anal ]Led for those con11 j:uP.nts and 
par~meten detennin~ to be ne<:essary 
L-r the R~onal Adminiatntot' to 
ACCUl'lltely and adequately characterize 
the preaenr.e of hazardoua wastes 
(;ncluding ha1~rdous conatitucr.t:s) in the 
&.1:npJ .... 

§ 2U .. 512 PlaN lew .-.mec.af 
trwntlg.a:lonL 

(a] The Reg10nal Admmtstratur may 
requtre the pP.r:nillee to develop and 
~ubmJt a plan( a) for conducting any 
rem'!dtal im·eatigationa requ!rcd under 
~ ztw.510 of thi11 •uupart Such ple~nt 
shall bP. t~JI:.ject to review and approval 
or mQd:!:cct;on by the Regiondl 
AJmint~tator. and ahall be denio~ 
a:~d ::..~biT.Jtled according to a schedule 
apectfied in the achedule of compliance. 
Such plana may include, but are not 
[;mited to. the following: 

(1) OveraU approach. L.'lch:di.ng 
object.·•ee. K..."edulea, and qualific.ilion.s 
of j:H'"on.:1el conductini invest~gauoru .. 

(2] Technical and analytical approach 
and melhods far ir.vcstigations. 

{3) Q:ality ISS'.lfance procedu~e~. 
i01c!urung: 

(i) rJita coller.tlon atra!egy; 
(it) Samplifli. chain of custody 

proc~res; and 
(t!if).telhods or aamp!e a:-.alym. 
(4) Oara mar:agcment procedures. 

~~r:!uding !ormal.! for doc,:mer:ting 
a::.:t~' :.:cal res:!l's and tndir.g !umplc 
cust~dj'. and other results of 
:,l ve ~t!ga tior.s .. 

(1--) Upon aprMnl or modtfic2tton of 
tiH:: plan by the Regional Administra:or, 
L'Ie pl!\n shall be incorporated e-..pressly 
or by reference u a part o( lhe ~rm1t 
~chP.du!e of compliance. The pemuttee 
s~a!l condt:ct the 1tudies az:d 
irves~:gation.a in accordance "';th the 
plar: and any other requirerr.e!'lts 
spectfied in lhe permit ac.hedule or 
cor.:pliance .. 

~~.513 R~ofr~ 
In~ 

(a) The Regional Admi!Ustrator may 
requtre p~riodic reports to be submitted 
by lhe permittee durin~ remedial 
inve~:igatior.s r!!quired under I Zf>4 510. 
and may. ba&ed on informo:;lion from t.'le 
investigations. or other Information, 
requ;re new or modified investi~ations. 
Such modific.atior.l wilL if n~cessary, be 
specified br modif}ring the perr.-:it 
~che·lule of cumpliance. 

(b) Upon conclusion or the remedial 
,r:ves:igations. the permittee shall 
ac;bmit to the Po>gional Admimstrator for 
appro,•al: 

(1) A final report describif\i the 
prucP.dures. methods. and resultt or the 
remedial in~esttgations. in auc.h formal 

and containmg ~ch Information u 
spcctfied by lhe Regional Administnlor: 
R:1d 

(2) A summary of tbe report. 
(c.;) U. upon receipt of the final report 

and summary, lhe Regional 
Adr.1iniatratot detenrunea that th'! final 
rpport and 1um0ary do not fully satiafy 
the requirem::mt1 for the reP<Jrt and 
).unmary specified in lhe permtt 
scha~ule of compliance, or otbe:-wt!e do 
not pro·tide a full and accurate summary 
and description o! L~e remcdit!l 
'"''estigations, lhe Regional 
Adrr.iniatrator may require the permittee 
to submit a reviled report. 

(d) Upon approval of the aummary, 
the permittee a hall mail it to all 
i!'ldidduals on the facility mailin3 list 
(required under I 124 .. 10(c)(t)(viii)).. 

(e) All raw de~ta. 1uch as laboratory 
report.. drilling logs and other 
aupportin3 information geneorated from 
investisationa required under I 2&4.510 
~hall be maintained at the facility (or 
olher location approved by the R~onal 
Administrator) during the term of the 
pemut. inclutblg any reiuued permit 

t 264.51 ~ O.tllrnW\atlon of no Nrtl"\ec 
ec:uon. 

(a)(1) Based on the resulta of 
tn~·'!s!lgationa requ~d under I ::34.510 
or other relevant information lhe 
permittee may aubmit an app!icatian lo 
the Regional Ad.minist:ator for a pe:mit 
rr.0dtfication to tenr.lr.at'! the schedule 
of cCJmpl:o1m:e for cun-ective act,on.. 
accurd;ng to the procedures for c:asa 111 
per:n: t modif:.cAtions. under I ::10 4: .. 

(2j The permit modlf:r:atton 
appl:r.alion mutt t.."flntam information 
demonatrating that there are no ~leases 
of haz.arJou1 waste (including 
h3Zardout conatituents) from eolid 
"'aste manAgement units at the fac1bty 
that may pow a threat to huroan health 
or the environment 

(b) U the Region01l Admini11trator, 
upon review of lhe reque1t for a penr.it 
rr:odi(i<.;ation.. reportl lt.Abmitted unJer 
I 264 .. 513. or olher in!ornl&tion. 
deteonninn that there ia no such lhreat 
to human he!Lt.h and the environment 
fro:n releases from tolid waste 
management unita at the facility. The 
Regional Adciniatrator ahaU grdnt lhe 
permit modification according lo the 
procP.obres of l 270..42.. 

(c) Any determination made pursuant 
to I 264.5H(b) will not atiect lhe 
authori~y or respon.aibility of the 
Rpgional Adminiatra:or to: 

( 1) Modify the pennit at a later da!t to 
requt.re lhe permittee to perform anch 
investigations and studies u may be 
necessary to comply with the 
requirements of thie Subpart. if n~w 
irlormation or subsequent analysis 

i~dicates thdt then are. or are lihly to 
t..e. rele~nea from solid waste 
manage!!lent unite at t.'le facility tl-..al 
r:1ay pose a threat to ht.::nan heallh or 
the environment; or 

(2) Requue continu~ or periodic 
mon.:tonng under the tenna of the pt!rm.t 
tf the Re&~onal Admi.niatrator 
determines, based on aite-1pec1fic 
cL-curn.atances, that releases are likely to 
occur. 

~§ 264.51S..2f>4.5tt (R~) 

I ~...520 R equlrefnent to p«1onn 
t:~ mea-. INdy. 

(a)U at any time the Regionwl 
Ad.!niiliaL,t~r det!rmir.e• that 
concentration• of haurdout 
constituents In ground water L"l an 
aquifer, 1urface water. aoila, or air 
exceed an action level {II defined 
under I 264 .. 5Z1). and then It reuon to 
believe that such hazardou1 contttihJenls 
have been releued from a aolid wu:e 
management unit at the facility, t.t.e 
R~onal Admiristrator 1hall n!fi'JIM! u 
part of the permit tchedule of 
compliance that the permittee perfcrm a 
corrective meaaure 1tudy. according to 
the requirementJ of II Z64..5Z2-Zfr4.5~:-l. 
except at otherwiae provided under 
§ 2tw.5ZO(c) .. 

ib) l! the Regional Ad:nini:stratar 
C<!termmes that a conatituent(a) pl"':':sent 
in a concentration below an acti~:1 lev" I 
(Js defmed under 12&4.521) may p<'5" a 
threat to human health or the 
env1:-orunenL given site-specific 
e'\posure condttions .. and there is re~" n 
to believe that lhe constitu~nt(a) bil1 
been released from a solid waste 
management un.it at the facility, the 
RegJOnal Administrator may requi:-e a 
Cflrreclive mea1un1 atudy accordiTII! to 
the ~()uirementl of II Z64 .. 52.2-zti.4 5.::4. 

(c)l! an action level hae been 
exet'eded {as provided under 
f Z&C.SZO( a), but the Rt'!ional 
Adminietrator determines that the 
release(s) may nevertheleta not pose • 
t!":reat to human health and the 
f'nvironment. lhe Regional 
Administrator may allow the penn:!!..,. 
to apply for a determination of no 
f Jrther action. according to I 264.514. 

(d) The Regional Administrator ara:l 
ratify lhe permittee in wr-iting of !Peo 
rcqutrer:umt to conduct a correclt·. ~ 
measure 1tudy. Thi1 noti~ &hall idc,-,t.fy 
t~e haz.ardcus coruttuent(a) wh!c.h 
excl!eti action levela defined unc~r 
§ :64.521 .. u well as any hazardous 
constituent(1) identified pursuant 10 

~ ~.SZO(b) .. 
(1!) For purposes of U 264..520, :~ s:1. 

264..52!5 {d) and (e). the tP.nn 
'"r:onstitt:enr· refen to hazanJou~ 
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constituents. u defined in I 284.~. 111 
well u other bazardoua wast~ (u 
defined ln t Z64.501) that are amgla 
chemical conatituenta. 

I ~521 AcUon ...,.._ 

Action level• are defmed u follows: 
(a) Action levela for conatltuenta in 

ground water in an aquifer which the 
Regiunal Aoministrator haa reaaon to 
believe may have been released from a 
solid waate management unit at the 
facility ahall be concentration levels 
specified aa: 

(1) Maximum contaminant levela 
(MCLI) promulgated under 1141.2 of the 
Safe Drinking Water Act (40 CFR part 
141 subpart B); or 

(Z) For conatituenta for which MCLI 
have not been promulgated. a 
concentration wbich aatiafiea the 
following aiteria. aaauming e~ure 
through conaumption of the water 
contaminated with the conatituent 

(i) lt derived ln a manner consistent 
with Agency guideline• for aueuing the 
health riakl of environmental pollutant• 
(51 FR 33992. 34006. 34014. 340Z8); and 

(ii) lt baaed on acientifically valid 
studi• conducted In accordance with 
the Toxic Sub1tancea Control Act 
(TSCA) Good Laboratory Practice 
Stanc1arda (40 CFR par1792). or 
equivalent: and 

(iii) For carcinogena. represent• a 
concentration uaociated with an excess 
upper bound lifetime cancer risk of 
lxto-• due to continuoua constant 
lifetime exposure. and considen the 
o\·eral.l weight of evidence for 
carcinogenicity; and 

(iv) For ayatemic toxicanta. representa 
a concentration to wbich the human 
population (including aensitive 
subgroup•) could be exposed on a daily 
baaia that ia likely to be without 
appreciable risk of deleterious effecta 
during a lifetime. 

(b) Action Jevela for conatituenta in air 
which the Regional Administrator baa 
reaaon to believe may have been 
released from a aolid waste 
management unit at the facility ahall be 
defined aa concentrationa which meet 
the criteria aP«ified In 
I Z64.SZ1(a)(Z)(IHiv). uawnins 
exposure through lnhalatioa of the air 
contaminated with the constituent. 11 

meuured or eatimated at the facility 
boundary. or another location cloaer to 
the unit il necessary to protect human 
health and the environment. 

(c) Action levels for constituent• in 
surface water which the Regional 
Administrator haa reuon to believe 
r:1ay have been releaaed from a aolid 
waste management unit at the facility 
shall be specified aa: 

(1) Water Quality Standard• 
establiahed pursuant to aection 303( c) of 
the Clean Water Act (40 CFR part 131) 
by the State in which the facility is 
located. where auch standards are 
e:otpre11ed 11 numeric values: or 

(Z) Numeric interpretations of State 
narrative water quality standards. if 

- appropriate. where water quality 
standards e:otpre11ed aa numenc values 
have not been established by the State: 
or 

(3) MCLa promulgated under the Safe 
Drinking Water Act for constituents in 
surface wetera designated by the State 
for drinking water supply, where 
numeric valuea or numeric 
interpretations. deaeribed in paragraphs 
(1) and (Z), are not available; or 

(4) For conatituenta in aurface waten 
designated by the State for drinking 
water aupply for whic.b numeric values. 
numeric interpretation•. or Met.. (11 
deacribed ln paragraph• 1-3 above) are 
not available. a concentration which 
meets the criteria apecified in 
t 264.S21(a)(2)(iHiv). asauming 
exposure through conaumption of the 
water contaminated with the 
conatituent or 

(5) For conatituenta In aurface waters 
designated for a use or uses other than 
drinking water aupply and for which 
numeric values or numeric 
interpretations (as described in 
paragrapha (1) and (Z) above) have not 
been established. a concentration 
established by the Regional 
Administrator which meeta the criteria 
specified in t Z64.S21(a)(Z)(iHiv), 
coruidering the uae or usea of the 
receiving waters. 

(d) Action levela for constituenta in 
aoila that the Regional Administrator 
baa reason to believe may have been 
releued from a aolid waate 
manqement unit at the facility ahal.l be 
defined 11 concentrationa which meet 
the criteria apecified In 
t 2&4.5Z1(a)(2)(iHiv). aaauming 
exposure through coruumption of the 
aoil contaminated with the corutituenl 

(e) If. for a conatituent(s) detected in 
ground water in an aquifer. air. aurface 
water or aoila. a concentration level that 
meeta the criteria oft 284.SZ1(aHd) it 
not available, the Regional 
Administrator may establish an action 
level for the corutituent u: 

(1) A level that Ia an indicator for 
protection of human health and the 
environment. uaing the exposure 
asaumptiona for the medium apecified 
under t 284.5Z1(aHdJ; or 

(Z) The ba~und concentration of 
the constituent. 

,~.522 Sce)9eof~,__.. 
atudl ... 

(a) Aa determined by the Regional 
Admmistrator. corrective meaaunr 
studiea required under t 264.520 may 
include. but are not lirruted to. the 
folloWlng: 

(1) Evaluation of performance. 
relillbihty. ease of implementation. and 
potentialimpacta of the remedy, 
including safety Impacts. crou media 
impacts. and control of exposure to any 
residual contamination. 

(Z) A11essment of the effectiveness of 
potential remediea in achJeving 
adequate control of aourcea and cleanup 
of the hazardoua waste (including 
hazardous corutituents) released from 
aolid wute management units. 

(3) Aaaessment of the time required to 
begin and complete the remedy. 

(4) Estimation of the costJ of remedy 
implementation. 

(5) Aueument of institutional 
requirements. auch aa State or local 
permit requirements. or other 
environmental or public health 
requirementa which may aubatantially 
affect implementation of the remedy(s). 

(b) The Regional Administrator may 
require the permittee to evaluate aa part 
of the corrective measure atudy one or 
more apecific potential remedies. These 
remediea may include a apecific 
technology or combination of 
technolosiet that. in the Reg10nal 
Administrator'• judgment. achieves or 
may achieve the 1tandards for remedies 
specified in I 264.525(a) given 
appropriate coruideration of the factors 
specified in t Z64.52.S(b). 

I ~.523 PtaN tor con-ecttve meH468 
atuclles. 

(a) The Regional Administrator may 
require the permittee to develop and 
aubmit a plan(s) for conducting a 
corrective meuure study required under 
I 284.52.0. The plan shall be aubject to 
review and approval or modification by 
the Regional Administrator. and ahal.l be 
developed and aubmitted according to a 
achedule apecified in the permit 
schedule of compliance. Such plans may 
include, but are not limited to. the 
following: 

(1) ~scription of the general 
approach to inveatigatlng and evaluating 
potential remedies: 

(Z) Dermitlon of the overall objectives 
of the atudy; 

(3) Description of the apecific 
remedy(a) which wil.l be studied: 

(4) Plana for evaluating remedies to 
ensure compliance with the standards 
for remedies apecified in t Z64.S25(a): 

(5) Schedule• for conducting the 
atudy; and 
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(8) Proposed format for information 
preaentation. 

(b) Upon appronl or modification of 
the cortec:tive meaiUJ"e etudy pi.Jn by the 
Regional Admin.lsntor, the plan ahaU 
be incorporated expressly or by 
reference u part of the permit ICbedule 
of compliance. The pennHtee •haU 
conduct the 1tudies and tnvestisauora in 
accordance with the plan end eny other 
requirement• u apedfied in the permit 
schedule of corr.pliance. 

f 2M.U. A~ of COITIICU\1 ~ 
.tudiM. 

(a} The Rqional Administrator may 
require periodic reporta durin8 the 
conduct of the corntctive meaaun atudy. 
and may, b .. ed on lnfonnation from 
theee reportl or other information. 
require the penn.lttH to modify the 
co~ive meuun study. Such 
modllication. will. if nece..ary, be 
apecii1.ed by mod.ilytna the pennat 
achedule of eompUanc:e. 

(b) Upon completion of the con-e~:tive 
measun atudy, tha penn.lttea ahall 
aubrn.lt a report awnmarl1ina the retulla 
of tht atudy. 11til report mll3t include a 
detaJed description of the remedies 
asaetMd pW"'uant to I 264.5.2% or 
1 ~(a}. The report abaU detcribe 
howj,.ny propoted remedy(•) mee!a the 
standa~ for remedies aa •pecified in 
I 2&4.5Z.S(a). 

(c) Upon review of the corrective 
r.1easun atudy report. the Regional 
Adminittntor may require the pen:tittee 
to evaluate further. and report upon. one 
or more additional remedi.e1. or develop 
particular elemcnll of on~ or more 
propoted remedies. Such further 
requirements will. if necesaary. be 
spea.lied by modifying the permit 
schedule of compliance. 

§ 2& ... SH Seler:tton of remedy. 
Baaed on the results of the corrective 

measure 1tudy, tnd any further 
evaluations conducted under 
1 Z64.5Z4(c), the Re-gional Admimstrator 
shalt except aa otherwise pro"ided 
under paragr11ph (0 of this section. 
aelect a remedy that. at a minimum. 
meets the atandards listed in paragraph 
{a) of thilaection. 

(a} Stcndarrb for ~ies. Remedies 
mutt: 

(1) Be protective of human health a:1d 
the en \"i.'"'Onrnent 

(2} ,\ttaia media cleanup standart!! 11 

~pecified pursuant to pangra~hs (d) 11nd 
{e) of thi• section: 

{3) Control the aource(s) of releases 10 

as to reduce or eliminate. to the extent 
practiublf!, further releases of 
t.azan.!ous wautea (induding haz~r-Jous 
const:tuentsl that may pose • thre:~t to 
hum;,;, health and the envirn;,rr.cnt: and 

(4) Comply with standards for 
management of waste• 111 epecified In 
l I 264.~Z64.S59 of thit 1ubpart. 

(b) R.emt!dy •election factors. In 
•electing a remedy which meets the 
standards of 1264.525{11), the Regional 
Administrator •hall consider the 
followins evaluetion fdctora u 
appropriate: 

(1) Long-tenn reliability and 
effectiv~llft& Any potential remedy( a) 
may be at~eeaed for the long-tenn 
reliability and effec:tiveneu It efforda. 
alona with the degree of certainty thet 
the remedy wiU prove tucceuful. 
Facton that ahall be considered in this 
evaluation Include: 

(I) Map! tude of rHidual ritka in 
tenn1 of amounu and concentration.~ of 
waste rematni01 followin& 
Implementation of a remedy, conai<!erina 
tha perailtence. toxicity, mobility and 
propensity to bioaocwnulate of tuch 
hazardoua waatea (includlng haurdoua 
coratituenta); 

(ii} The type and degree of lona-tenn 
manqement required. includina 
monitorfnland operation and 
maintenance; 

(iii) Potential for expoiWO. of bumiiM 
and environment.al reuptoi'"S to 
re!T'.ainina wastes; 

(iv) Lona-term reliability of the 
engineerina and inttitution.al controls. 
includina uncertainties auociated with 
land disposal of untreated wo~stes and 
residuals: and 

(v) Potential need for replaceme:1t of 
the remedy. 

(2) Reduct..ion of WJf.icit}'• r:nobilit.y or 
volume. A potential remedy(s) may be 
usessed u to the degree to which It 
employs treatment that reduces toxicity, 
mobility or volume of ha:zart.loua wastes 
(inciiOdina ba:z.ardout constituen!s). 
Factors that thall be considered in auch 
aue~tmcnts include: 

(i} The treatment processes the 
remedy{s) employ• and matl'riiil.s it 
would treat 

(ii} The amount of ha:zardous wastes 
(including hazardous constituents} that 
would be destroyed or treated: 

(iii) The degree to whi.:h the treatment 
is irreversible: 

(iv) 1"be residuals that wiU remain 
followin& treatment, considerin& the 
peMiiatence. toxicity. mobility and 
propensity to bioaccumulate of such 
ha:zardoua wastes (includ:ng hazardous 
con,tit:Icnts). 

{3) "l11e short-term ~offectiver.esa of a 
poli!•lhal remedy(s) may be assessed 
considering the followin!J: 

(i) Magnitude of reduction of existing 
risks: 

(ii) Short-term risks that might be 
posed to the com:nunity. workers, or the 
environment during implP.mentation of 

euch 1 rc:ncdy, including potential 
threats to human health and the 
environment auociated with 
excavation. traraportation. and 
redisp<>sal or containment; 

(iii) Time until full protection i.t 
achieved. 

{4) lmplemenwbility. The eaae or 
d!fficulty of implementins a potential 
remedy(a) may be usea&ed by 
con.sidenna the following types of 
factors: 

(i) Degree of difficulty associated with 
constructina the technology; 

(ii) F...xpected operational reliability of 
the technologies; 

(iii) Need to coordinate with and 
obtain necessary approval• and pennitt 
from other asenciea: 

(iv) Availability of neceuary 
equipment and ap.ecialiats; 

(v) Available capac;lty and location o( 
needed treatment. atorage and diapasal 
aerv\cet. 

(5} Co1t. The types of coats that may 
be aaseued include the following: 

(i) Capital COlla; 

(ii) Operation and maintenance coats; 
(iii) Net present value of capital and 

opero~tion and mainteniUice cosu; 
(iv} Potential future remedial action 

costs. 
(c) Sdledule for remedy. The Regional 

Administrator ahall apecify as part of 
the aelected remedy a lclledule(a) for 
initiating and completing remedial 
ach\ltiu. The Regional Admirustralor 
will conJider the foUowii18 factors in 
detennining the schedule of remP.dial 
a c ti ••i ties: 

{1) Extent and nature of 
con:amination. 

(:::) Practical capabilities of rem-edial 
tech.noloRies in achieving complidn~ 
with media cleanup standards, and 
other objectives of the remedy. 

(3) Availability of treatment or 
disposal capacity for wastes mana~ed 
during implementation of the remedy. 

(4) Deairebility of uti:i:zins 
technologies which are not =ently 
nailable. but which may off~r 
significant advantages over already 
availdble technolog;e• in terms of 
effectivenelt, reliability, ufety. or 
ability to achieve remedial objectives. 

(5) Potential rlsk.l to human hea!th 
and the environment from exposure to 
contamination prior to completion of the 
remedy. 

(6) Other relevant hctors. 
(d) Media Cleanup Standards. Except 

as otherwise provided by l Z&l.525~d)(2), 
the Regional Administrator shall specify 
in tha telected remedy requirements for 
remediation of contaminated media as 
follows: 
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(1) Regional Admiruetrator ehall 
epecify concentration levela of 
hazardou1 conahtuenll in ground water. 
eurface water. air or 10il1 th.t the 
remedy must achieve. at necessary to 
protect human health and the 
environment. Such media cleanup 
standard• will be established by the 
Regional Administrator as followa: 

(i) The cleanup atandard(s) ahall be 
concentration Ieveii in the affected 
media which protect human health and 
the envU'Onment. 

(ii) UnJeaa a lower concentration level 
is deemed necessary to protect 
environmental receptors. cleanup 
standard• ahall be eatablished u 
foUowt: 

(A) For known or auspected 
carcinogent. cleanup etandards ahall be 
establiahed at concentration Ieveli 
which repre1ent an exceu upperbound 
lifetime risk to an individual of between 
1 x to-• and 1 x to-•. The Regional 
Admini1trator •hall use the txto-•. risk 
level u the point of departure in 
establishin$ auch concentration le\·els. 

(B) For ay1temic toxicants. cleanup 
1 tandard1 •hall represent concentra lion 
Ieveli to which the human population 
(including 1en1itive aubgroupa) could be 
expoaed on a daily basil without 
appreciable riak of deleterious effect 
during a lifetime. 

(iii)ln eatablishing media cleanup 
standards which meet the requirements 
of§ 264.5Z5(d)(t) (i) and (ii). above. the 
Regional Administrator may consider 
the following: 

(A) Multiple contaminant.s in the 
medium: 

(B) Expoaure threat1 to aensitive 
environmental receptors: 

(C) Other eite-epecific exposure or 
potential expoaure to contaminated 
media: 

(D) The reliability, effectiveness. 
practicability. or other relev~tnt featuru 
of the remedy. 

(iv) For ground water and surface 
water that 11 a current or potential 
source of drinking water, the R~ional 
Administrator 1hall con1ider maximum 
contaminant level• promulg11ted under 
section t41.2 of the Safe Drinking Water 
Act (40 CFR part 141 eubpart B) in 
establisbini media cleanup etandarda. 

(v) U the permittee can demonstrate to 
the satisfaction of the Re,jonal 
Administrator that a specific 
concentration of a constituent in a 
medium at the facility ia naturally 
occurnng or from a 1ource other than a 
eolid waate management unit at the 
facility. the cleanup lcvt::l established 
under this Subpart for the con1titucnt in 
the medium ahall not be below that 
specific concentration. unleu the 
Regional Administrator estnhlishes th11t: 

(A) Remediation to levele below that 
spec1fied concentration ie neceuary to 
protect human health and the 
ennronment; and 

(B) Such remediation is in connection 
with an areawide cleanup under RCRA 
or other authorities. 

(2) The Regional Administrator may 
determine that remediation of a releaae 
of a constituent from a eolid wute 
management unit to a media cleanup 
etandard established punuant to 
I 264.5Z5(d)(t) il not ne<:eeeary if the 
permittee demonstrate• to tha Regional 
Adminietrator'a eatiefaction that: 

(i) The affected medium 11 alto 
contaminated by eubstancea that are 
naturally oc:currin8 or have originated 
from a 1ource other than a eolid wute 
managment unit at the facility, and 
thote eubatancea are preeent in 
concentrationt euch that remediation of 
the releue from the 10l.id wute 
management unit would provide no 
significant reduction in risks to actual or 
potential recepton: or 

(ii) The conttitucnt(s) i3 preaent in 
ground water that 

(A) Is not a cumo:nt or potential tource 
of drinking water, and 

(B) ls not hydraulically connected 
with watere to which the haurdou1 
constituents are migrating or are l.iltely 
to migrate In • concentration( e) greater 
than an actio:l level{e) specified 
according to I 264.522: or 

(iii) Remediation of the releaae{a) to 
media cleanup standards it technically 
impracticable. 

(3) U a determination ia made 
pursuant to paragraph (d)(2) of thi1 
eection the Regional Administrator may 
require any alternative meaaure{a) or 
atandard1 he or the detenninee are 
necessary to protect human health and 
the environment. including the control of 
further releue1. 

(e) Compliance M:ith media cleanup 
standard•. The Regional Administrator 
ahall 1pecify in the remedy requirements 
for achievins compliance with the media 
cleanup 1tandarda established under 
I 264 5Z5(d) (or alternative Ieveii under 
I 264.5Z5(d)(t)(v) or (d)(J)). aa follows: 

(1) The Regional Administrator ahall 
specify where compliance with 1uch 
1tandanil or levels must be achieved. aa 
followe: 

(i) For ground water. the cleanup 
atandard(e) or levels shall be achieved 

. throughout the contaminated ground 
water. or. at the Regional 
Administrator'• diacretion. when w01te 
is left in place. up to the boundary of a 
waste management area encompassing 
the originaleource(s) of releaae. 

The Regional Adminietrator ehall 
specify the locations at which ground· 

water morutonng wells muat be located 
for purpose• of: 

(A) Monitoring the effectiveneu of the 
ground-water remediation program; and 

(B) Demorutrating compliance with 
the ground-water cleanup 1tandard(a) or 
level(s). 

(ii) For air. the cleanup atandard{s) or 
level(a) ahall be achieved at the location 
of the most expoaed indiVldual. or other 
specified point(a) of exposure closer to 
the source .of the release. If determined 
by the Reg~onal Administrator to be 
neceuary to prot~t human health and 
the environment. The Regional 
Adminietrator ehall tpecify location1 
~here air monitoring device• muat be 
I!Utalled. or what emi11ion modeling or 
!eating, atmo1pheric diaperaion models. 
or other methoda muat be uaed to 
demonstrate that compliance with any 
air cleanup atandard(a) or level( a) hu 
been achieved at the point( a) of 
expo1un. 

(iii) For eurlace water. the cleanup 
atandard(a) or level( e) •hall be achieved 
at the point where the releaae(a) entert 
the surface water. For releases that have 
accumulated in eurlace water 
aedimenta. the Regional Adminietrator 
may. u neceii&J')' to protect human 
health and the environment. require that 
a cleanup etandard(1) or level(s) be 
achieved at deeignated locations in the 
sediment.s. The Regional Administrator 
willapecify the location• where aurf<.!ce 
water or sediment samples must be 
taken to monitor aurlace water qual1ry 
and demorutrate that compliance w1 tb 
any surface water cleanup standard( a) 
or levet(e) hae been achieved. 

(iv) For aoile. the cleanup etandard( •I 
shall be achieved at any point where 
direct contact exposure to the aoils may 
occur. The Regional Administrator Wlll 
apecify the location•. or methods for 
determining appropriate locations. 
where eoil eample1 must be taken to 
demonstrate compliance with the aou 
cleanup etandard(e) or level(s). 

(v) U the owner/operator il unable !o 
obtain the nece11ary permission to 
undertake corTeCtive action beyond L'l• 
facility boundary, and can demonatra te 
to the eatiafaction of the Regional 
Adminiatratlon that despite the owner I 
operator'• best efforu. ahe is u a re~w! 
unable to achieve media cleanup 
standarda or levela beyond the fac1l11Y 
boundary, then media cleanup 
standard• or Ieveli muat be achieved to 
the extent practicable. u specified by 
the Regional Administrator. 

(Z) The Regional Administrator wdl 
specify in the remedy the sampling a rld 
analytical methode. any 1tatiatical 
analyse• that may be required. and th • 
frequency( a) of eampli.ng or monitonr~ 
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th.Jt may be requi.M!d to characterize 
I eve!• of h11zardoua ccnatitucnts In 
grou:1d water. aurface water. air or aoils. 

(J) The Regional Adminiatrator will 
5;>ecify in the remedy the lensth of time 
during which tt,e permittee must. in 
r ~der to achieve cornpl:4nce wtth a · 
.-r.edia clea:tup standard or level. 
demonstrate that concentr!ltions of 
hazardoua con~Jtttuentll have not 
t''I:CPeded the standard(s). F<~ctora that 
r.ay be cnr.std!!red l;y the Rc,!ional 
Ad:ntr.tstrstor in drtennining these 
t:mir.g requirements include: 

(i) E.xte:1t and conr.entratt'Jn nf the 
re lea ae( s ); 

(ii) ~havior char11cteriatics o! l!le 
!-.1zardoua co:-~stituents in the affecto:d 
n~eci L!!Tl; 

(:ii) Acr.ancy of mor.i!oring or 
r.,o::!cling ter.hmq;Jes: 

(iv) Ch,racteristics of the afft!cled 
r .. cdia· nr.d 

(• 1 ::,e.s~tonal. metetJrolog;cal. or other 
ewiruu.mcntal variabilitiea which may 
e' fi!d the accuracy of monitonr.g or 
r.'vdeli.ng resulta 

(0 Conditional remediea. (1) lithe 
c:ilena of I 264.525(0(2) are meL the 
f:IJI8ionai Adminietrator may aelect a 
c~ditional remedy that protects human 
~.e;:th and the environment under 
rl.iustble exposure conditione dunng the 
trnn of the penni!. 

(2) A conditional remedy rr.ust: 
(1) r'rotE>ct hum<1n health end tt:e 

c :ntroruner.t: and 
(ii) Ach.teve all media cleanup 

• t a ndc!rds or le'W e Is as ! pecified 
runuant to paragropha (d) and(~) of 
tt.it tection beyond the facility 
boundary as aoon 11 pMictic.able: and 

(ii.i) Prevent further signiiicar.t 
environmental degration by 
implementing. u soon aa practtcable: 

(A) treatment or other necessary 
engineering control• to control any 
saurce(s) of releasee: and 

(B) engineered meaaurea u necessary 
to prevent further tignificant migration 
of releaaea within the facility boundary. 

(iv) l..rutitute effective lnatituticr.<tl or 
other control• to prevent any aignificant 
expoaure to hazardoua waatel at the 
f..tcility; and 

(v) <Antinue the monltorin& of 
releasee 10 u to determine whether 
further aignificant environmental 
CPgndation occun; and 

(\i)lnclude anunancel of rmlncial 
rr,ponsibility for the re::nedy; and 

(vii) <Am;Jly with atandarda for 
tr.nnagement of wutes u tpecified in 
l 1 254.550-264.559 of thia aubpart. 

(3) li at any time during the term of 
the permit. any condition of paragraph 
{f1(2) of thia aection 1.1 violated. the 
P.egional Administrator ahall modify the 
permit to: 

(i) Require the permittee to perform 
n;id.itionai atudiea or actions. or 
implement additional control• to 
achieve compliance with the 
requi.rementl of paragraph (0(2) of this 
section; or 

(ii) Require additional atudies. actiona. 
or controls u neceuary to implement a 
rPmedy wh1ch ml'!eta the standards of 
§ 264 5::5( II), 

(4) The permit shall not be terminated 
u:'ltil e remedy which meets the 
standards of I Z04.525(a) has been 
implemP.nted and certified complete 
11ccording tot 264.530. 

~ 2M.52t P9rmlt modlflcatkHI I« remedy. 

(a) The Regional Administrator ahall 
modify tl:e permit to specify the remedy 
sdected according to t 264.5~. 
t.. ;cording to the procedures for major 
perm1t modifications under I 270.41. 

(f)) The permit modification ihaU 
mclude, at a minimum. the fvilcwing: 

(1) Description of the technu:.al 
features of the remedy that are 
!"ece~sary for ach:eving the ~tandarda 
hr remedtes apectfied in I ZM.525(a) 
11nd/or (0. 

(Z) All media cleanup atandarda 
c3tablished pursuant to I 2S4.52S(d). 

(3) Req•Jirements for achieving 
(O=·tl!iance Wlth media cleanup 
•tandards. purauant to I 264.52S(e). 

( 4) Requirements for com!)lytng with 
the star.dardl for management of 
wastes. p;.tral!snt to §I 264.5.50-2&4.559. 

(5} Requirements for removal 
decontamination. closure. or post
closure of units. Pqu!prr.ent. device• or 
structures that wiU be uaed to 
implement the ~medy. 

(B) A achedule for initiating and 
completing the major technical £eature1 
end mileatones of the remedy. 

(7) Re1uirementa for aubmiulon of 
report• and other Information. 

(c)(l) The schedule of compliance 
a!Jecified ln the permit modification 
ahalllnclude a schedule for the 
permittee to demonstrate financial 
assurance for completing the remedy 
apecified accordirlg to t 264.526(b). The 
achedule thall requin the demonatration 
no later than 120 d<~ya after the effective 
date of the pennit modification. 

(2) If the remedy require• closure of a 
huardoua wute management unit. and 
the achedule of compliance for the 
remedy aupplanta or modifiea the unit' a 
closure or poaH:io:sure plan. the 
Regional Administrator may p11rtially or 
fully releue existing financial auurance 
for cloaure. post.closure. and third party 
liability required under II 264.143. 
264.145. and 264.147. Such releaaes shall 
not be effective until the financial 
auurance requirement• at 
l 264.526{c)(l) are aatisfied. 

(d) A remedy specified in a permit 
rr.odtfi.::ation may be separat~:d lnto 
phasea. A ~medy phaae may coDJiat of 
any act of actiona performed over tizue, 
or any actiona that are con~nt but 
located at dilTe~nt areaa. provided that 
the actions are consistent with the Gnal 
remedy. 

f 26<l.527 Ramedy o.~ 

(a) The Regional Adminutrator may 
requtre the permittee. upon modification 
of the permit according to I 264.526. to 
p-epa~ detailed conatruction plane and 
S(]eC'Ificationa to implement the 
approved n;medy at the facility, urJr.sa 
auch piiUla and specifications have 
.:1lready been apecifiod In the permit 
modification. Such plana shall be 
aubjcct to ~view and approval or 
modification by the Re~ional 
Administrator, and ahall be develo~cd 
and submitted In accordance with the 
permit achedule of compliance. Upon 
approval by the Regional Administrator. 
the plan ahall be incorporated expreaaly 
or by reference into part of the penmt 
achedule of compliance. The plana and 
specificationa muat include. but are not 
limited to. the followiJ13: 

(1) Desipand apeci.fications for 
unite in which huardou.t wastes and 
nun-hazardoua aolid wastes will be 
rr.anaged. 81 specified in the BFproved 
remPdy. 

(Z) lmplementat:on end Jon!! !r-r..., 
maintenance plana. · 

(3) Project achedule. 
{4) <Anstruction quality assurar.ce 

program.. 
(b) Upon approval of the plans and 

specifications for the ~medy. the 
permittee ahaU-

{1)lmplement the remedy in 
accordance with the plana and 
specifications. and conaistent "'' th the 
objectivea of the remedy apecified in the 
permit 

(2) Place the plana and apecificat!ona 
in the information repository. if requ~ 
under I Z10.36: 

(3) Provide written notice of the 
availability for inapection of the 
approved plana and apecification• for 
the remedy to alllndividuala on the 
facility mailiq U.t. U an information 
~poaitory baa not been ~quired 
punuant tot 270.36. the notice shall 
specify where the plana and 
apecificationa are available for 
inapectlon; and 

(4) Reviae the C03t estimate used to 
demonatrate financialauurance under 
I Z64.526(c). If neceaaary. 

f 2IU2I ,..,..... ~ 

(a) The permittee may be requireJ by 
the RPgional Adminiatrator to prov1de 
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progren reporta durins the deaign. 
conatruction. openation and 
rruuntenanc.:e of any remedy. Fre<;uency 
and format of reporta ahail be 
detenmned by the Regional 
Administrator and ·~fied in the 
perr.11t schedule of compliance. Such 
repor\3 may include, but 01re not llmitcd 
to: 

(11 5ummanca of progreu uf remedy 
amplcmentation. includil\8 resulu of 
morutonng and aampling activitiea, 
progreaa in meeting media cleanup 
•tandard.a. and deacription of other 
remediation activitiea. 

(21 Problema encountered dwing the 
reportin8 period. and actioru taken or 
proposed to reaolve the problema 

(3} Changea in per.onnel conducting 
or managing the remedial effort. 

(4} Project work for next reporting 
perio<i. 

(5) Copies of laboratory reporu and 
field aampli.ns reporta. 

(b) Ail raw data. auch 011 laboratory 
reports. drill ina 1011 and other 
aupportiz13 information general~~<! from 
the remedial activitiea ahall be 
maintaned at the facility (or other 
locatioR approved by the Regional 
Admmllstntor) dUJ"in3 the life of the 
pennit....utcluJing the term of any 
reissued permitl. 

t ~29 Revtew of ,..m..cy 
~Uition. 

The Regional Administrator ahall 
~riodicaUy review the progre11 of the 
remedy. Based on aucb review, the 
Regional Administrator may modify th11 
permit achedule of compliance to require 
additional remedial meaaure1 to enaure 
prompt completion. safety, 
effectlveneaa. protectiveneu. or 
reliability of the remedy. 

t ~.530 ~tlofl of~ 
(a} Remediea specified pursuant to 

1 264.5%8 aball be cotuidered complete 
wben the RegionAl Admlniatrator 
determines that: 

(t) Compliance .. ;th all media cleanup 
standard• (or alternate level.a) u 
apedfied in the permit have been 
achieved. accordina to the requi.N:menu 
oft 2M.515(e}: and 

(2) All actiona required to coatrol the 
auurce{a) of contamu1atioo have been 
aatisfied; and 

(3) Proceduru apecifled for removaL 
decontamination. closure. or pot!· 
closure care of unita. equipment devicet 
or 1tructure1 required to implement the 
remedy have been complied with. 

(b) Upon completion of the remedy. 
the permittee ahall aubmlt to the 
Regional Admlniatrator. by regiatered 
maiL a request for terminatiOft of the 
corTeCtlve a.ctlon tchedule of 

compliance ao:;ordina to the procedures 
for Clau UI modificetiotu In I 270.42. 
The request ahall include a certJfication 
L'lat the remedy baa been completed in 
accordance with the requirement• of 
I 264.5JO(a), and that all other term• and 
conditiona apecified in the penrut 
punuant to Subpart Shave been 
aatisfled. The certification mutt be 
aagned by the permittee and by en 
independent profeuional(al alr.illed in 
the appropriate technical di~<:iplinc(a). 

(cl When. upon re<:eipt of the 
cerllfication. and 1n conaideration or 
public comment• a.nd any other relevant 
information. the Regional Admirustrator 
determine• that the corrective measure 
remedy baa bean completed ln 
accordance with the tenna and 
conditiotu of the permit end the 
requirement. for remedy completion 
under I 2&4.530(a). the Regional 
Adminittrator ahall: 

(1) Modify the pt=nnlt to terminate the 
corrective action 1<:hedule of 
compliance. according to the a ... m 
procedure• of I Z70.42. 

(2) Upon modification of the permit. 
release the permittee from the 
requirement. for flnancial aaaurance for 
corre1:tive action under I ZM.SOO(c) and 
I 264.90. 

(d) If a remedy lncludet one or more 
1d~ntified phases. the Regional 
Adminittrator may: 

(1) Reqmr, separate certificetion that 
the remedy phue haa been completed 
aa a pecified in the penni t. to be tigned 
by the permittee and an independent 
profeuional(s) akilled 1n the appropriate 
technical diacipline{a); and 

(2) ReleaM the permittee !rom the 
requirementa for financial aHUnnce for 
that remedy phue. if the Regional 
Adminiatrator determine• that the 
remedy phaae haa been aucceufully 
completed. 

I2M.I11 Deta"*•tkM ot r.chlk:al 
~. 

(a) The Regional 
Adm.tniatrator may determine. baaed on 
inform.atioa developed by the permittee 
01' other lnformatioa. that compliance 
with· a requirement{a) for the remedy l.a 
not technically practicable. In m.akfnl 
auch determination.a. the Regional 
AdminJetrator ahall consider: 

(1) Tbe perm.ittee'e efforta to achieve 
compliance with the requinment1t}: and 

(Z) Whether other c:umtntly available 
or new and innovative methoda or 
technologtea could prsct1cably achieve 
compliance with the requlrementa. 

(b) If the Regional Adminlatntor 
determine~ that compliance wtth a 
remedy requirement l.a not technically 
practicable. the RegionAl Adminiatrator 
ahall modify the permit echedule of 

compliance to tpeci..fy u neccnary and 
appropriate: 

(1) Further meuurea that may be 
requind of the permittee to control 
expoaure of huma.na or the environment 
to residual contamination. u necessary 
to protect human health and the 
envtrOnment and 

(21 Alternate level• or meuures for 
cleaning up contaminated media. 
controllins the aource{a) of 
contamination. or for removal or 
decontamination of equipment. units. 
devices. or atructure1 required to 
implement the remedy which: 

(i) An technically practicable: and 
(U) An conai1tent with the overall 

objectlvH of the remedy 

§§ ~.532-2M.S3t ("--ved) 

t 2"-"40 lrMrtrn ,.._.._, 

(a) l!. at any time the Regional 
Adminiltrator determ.inea. baaed l1tl 

conaiderstloa of the facton tpeci!led in 
I 26U40(b). that a releue or. baaed on 
ai te-apedfic c:ircumatances. a threa teneJ 
releue from a aolid waata management 
unit(l) at the facility poNS a threat to 
human health or the environment. the 
Reg!OD&l Adminiatrator may tped.fy in 
the permit interim meaaures required of 
the permittH to abate. minim.i.ze. 
atabilize. mitigate. or eliminate the 
release{•) or threat of releue{a). 

(b) The followtns facton may be 
conaiderad by the Regional 
Adminittrator 1n determinina whether 
an interim mea~a) l.a req~ 

(1) Time required to develop and 
Implement a final remedy: 

(2) Actu.a.l or potentialexpoaure of 
nearby populatiot11 or environmental 
recepton to hazardoua wutH 
(includiJla hau.rdoua conatituenta): 

(3) Actual or potential contamination 
of d.rln.lUna water aupplie1 or Mtuitivl 
ecoayatema; 

(4) Further detndation of the medium 
"-hich may occur if remedial action Ia 
not initiated expedltiou.aly; 

(5) PreiiDCI of huardoua wa1te1 
(includinc huardou. conatitu.enta) 1n 
druma. bamlla.. ta.nlc.a. or other bulk 
atora11e coot.aiJlera. that may poae a 
threat of releue; 

(8) Presence of hi&h levai. of 
hu.a.rdoua wutH (includint haurdoua 
cotutituenta) in aolla largely at or near 
the turface.. that may migrate: 

(7) Weather cooditiona that may 
caUII b.azardou.a wut.et (includina 
baunioua COilltituenta) to m.lgrste or be 
releued: 

(8) IUab of 6re or exploaion. or 
potential for expoeure to huardou.e 
waat.et (IDcludiDt b.uardoua 
cotutituentl) u a retult of an acdd.-nt 
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or failure oC a container or hanJling 
aystem: 

(9) Other aituationa that may pose 
lhruta to human health and the 
environment 

[c) U the Regional Administrator 
determine~ that an interim measure ia 
neceuary purauant to I 264.MO(a), the 
Regional Adminiatrator aball notify the 
pr.nn.ittee of the necc:uary ectiona 
r ~qui.red. Such action• ahall be 
implemented u &OOn u practicable, in 
eccordance with 1 achedule u apecified 
by the Rlfional Admlniatnltor. The 
Regional Adminiatnltor aball modify the 
p2rmit Jchedule of compliance, lf 
n~ceaaary. to require Implementation of 
an int11nm meaaure. In accordance with 
the prucedurea of I 270.34 or I 270.41. as 
appropriate. 

(d) Interim meaaures ahould. to the 
e·'ltent practicable. be conaietent with 
the objectives of. and contribute to the 
p~rformance of any remedy which may 
b~ required punuant to I 264.525. 

H ~..541-649 [ReHI'Y9dl 

I 2M..5SO Management of wa.tes. 
( .. Allaolid waste~ which are 

r.:ar~agcd punuant to a remedy required 
~:ntllr I 264.52.5. or an interim meas11re 
reqlllred under I 2&4.s-40. ahall be 
m a:wged in a maMe:-: 

(1) That~ protecth·e of hurnan health 
and the environment and 

(2) That compliee with 1pplic.able 
FederaL. State and local requiremcn:1. 

(b) The F~onal Adm1niatrator shall 
specify ln the permit requirement• for 
unlU in which wutea will be man~tged. 
and other waste managament activities. 
u determined by the R"1J1onal 
Administrator to be neceuary fur 
protection of human health and the 
e:tvironment 

~ 264.551 ~ of haurdoua ....... 
(a) E.xcept 11 PMvided herein and in 

parqrapht (b) and (c) of thla aection 
any treatmenl atorage or disposal of 
liated or Identified haurdoua wute 
neceaaary to Implement a remedy or an 
Interim meaaure ahall be In accordan~ 
with the applicable at&ndarda of -40 CfR 
parta 262. 254. 21!18 and 28ll. 
Requirementl for clOIRIN contained iD 
subpart G of 40 CfR pert 254. except for 
I 264.111. may be waived by the 
Regional Adminittrator for unitt cnated 
for the purpoae of managing corrKtive 
action wutea. 

(b)(1) For temporary unitl (except for 
lncineratotJ and other non-tank thermal 
treatment unlt1) In which haurdoua 
wastea will be etored or treated. the 
Regional Ad.tninittnltor may determine 
that a deatgn. opera tina. or cloauns 
l~<indard(a) applicabl~ to auch unlth) 

eolely by regulation may be replaced by 
a!temative requirements which are 
protective of human health and the 
environment 

(."!) Any temporary unit to which 
t:demative requirement• are applied 
accordinll to paragraph (b )(11 of thla 
section shall: 

[i) Be operated for a period not 
eiC.ceeding 180 calendar daye, unlesa the 
period Ia extended under I 26-4.551(b)(3) 
below; and 

(ii) Be located at the fadlity; and 
(iii) Be uaed only for treatment or 

atorage of ha.z.ardoua waetea (includi.oa 
hazardoua conatituentl), or other eotid 
wutea that have originated withln the 
boundary of the facility. 

(3) The Regional Administrator may 
grant an extenaion to the lll(kiay period 
of 1 temporary unit if haurdout was tea 
must remain in the unit due to 
unforeseen. temporary, and 
uncontrollable cin:umatancea. The 
owner/operator muat request thla 
extens1on aa 1 Clau I modification. with 
Director approval, under the procedurea 
of I 270.42. 

(4) In establishing standards to be 
aiJplied to temporary units. the Regiorutl 
AJ.miniatrator shall consider the 
foiio .... ir.~ fa'=tora: 

[i)'Ibe length of time suc.h wtit(s) w1ll 
l>c! m operahon. 

l•:) Type of uniL and volumes of 
wastea to be manag~d. 

(iii) Po•.ential for releases fl-om the 
unit(s). 

(iv) Physical and chemical 
c.haracteristica of the wa:.tea to be 
managl!d in the unit(s). 

(v) HytlrogeologicaJ and other 
relevant environmenh•l condition• at the 
fJcility which may ln1luence the 
migratlun of any potential releasca. 

{vi) Potential for exposure of huma.na 
and environmental receptora lf releaaea 
were to occur from the unit(s). 

(5) The Regional Administnltor ahall 
apecify in the pe:mit the length of time 
that auch unita will be allowed to 
operate, and apet:ific design. operati.Dg. 
and cloaunr requirementl for the unit(a). 

(c) For the purpose• of implementiz18 
remedif!l under thia eubpart. the 
Regional Adminiatrator may designate 
an area of contamination ae a corrective 
action management unit. 

{1) Movement or conaolidation of 
wutea within a CO!Ttl1:tive action 
n~anagement unit will not conatitute 
placement of haurdoua waetea In a 
haurdoue waste management unit 

(2) Consolidation of waste• within the 
corrective action management unit will 
not conatitute creation of a new, 
replacement. or lateral expanaion of a 
h::u:ardoua waate management unll 

(3) ln maJUns determination• u to 
whether a corrective action management 
unit Ia 1ppropr!ate for implementinj a 
remedy at 1 facility, and/or the nature 
and configuration of a corrective action 
mu:agement unit at a facility, the 
RegiOnal Adminiatrator may conaider 
the followins: 

(i) The nature, extent and location 0 r 
•~c!ttl contamination at the facility; 

(ii) The potential bent~fitl of a 
correcti1r·e action management unit in 
achieving remedial objectivea for the 
facility, includi.n& (but not limited to): 

(A) E.xpeditina the tim.ina of M!medy 
Implementation: and 

(B) Enhancing the affectiveneaa. cost· 
effectiveneaa. reliability or 
protectivenesa of a remedy; 

(ill) The practicability of altemativo 
remedial approachea; or 

(iv) Other relevant (acton. 
(4) The requirementt of aubpar1 G of 

40 CFR part 284 will not apply to 
corrective action management uniu. The 
Regional Adminiatnltor willapecify in 
the permit cloaura requirementl for ar.y 
corrective action management unit, In 
1.0n1ideretion of the followtng factora: 

(I) Unit chancteriatica; 
(ii) Volume of wastes which will 

remain after closure: 
(iij) Potential (or releasee from the 

unit 
(iv) Physical and <.hemical 

characteristics of the wastea; 
(v) Hydrological and other rele,·ant 

environmental conditiont at the facility 
which may Influence the migration of 
any potential releaaes: and 

(vi) Potential (or expoaure of humans 
omd environmental receptora If releuea 
were to occur from the unit 

(~) CloaUA M!quirementt apecified for 
corrective action management unitl 
under paragraph (c)(3) of thia eection 
ahalli 

(i) Minimiza the need for further 
maintenance; and 

(ii) ControL minimi%e. or eliminate. to 
the extent nece~&ary to protect hwna.a 
health &nd the environment. poet· 
closunr eacape of haurdout wute. 
hazardout conatituenta.leachate. 
contaminated runoff. or huardou• 
wute decompoeltion product• to the 
ground or aurface waten or to the 
atmoephere. 

(6) The Regional Administrator will 
apecily In the permit poat-closure 
requi.rementa for any corrective action 
management unll aa necesaary to 
protect human health and the 
envitorunentlncludinf monitoring and 
maintenance activ\tiea and the 
frequency with which they will be 
perfonMd to enaure the integrity of the 
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cap. final cover. or other containment 
eystem. 

§ 2&'.552 ~of~ 
eotldw-.t ... 

(a) Treatment atorap and dlaposal of 
non-hazardous aoUd wute1 pul'luant to 
a remedy or Interim meaeure ~uired 
under this 1ubpart ahall be in 
accordance with applicable technical 
standard• for 1oUd wute management 
as specified In regulatlon.a promulgated 
pul'luant to RCRA 1ubtiUe D. 

(b) For any unit In which non· 
hazardou. eoUd wutea will be managed 
punuant to a remedy or Interim 
me11eure. the Resional AdmJ.nietrator 
may apeci.fy additional de•ign and 
operating atandardJ for the unit(a). u 
neceuary to protect human health and 
the environment lD detenninina 
11ppropriate deaig:n and operalinl 
requirement. for auch unita. the 
Regional Ad.miniatrator ahall consider 
the factors apecified under 
I 284.551(b)(2). 

§§ 2S4..55.)-2M.SH (R~) 

t 2K.MO Aeqund nouc.a. 
(a) Notification of ground-water 

contamination. U at any time the 
perm&Hed discovers that hazardoua 
conatituenta in ground water that rruty 
h'-lvc been releued from a eolid waete 
management unit at the facility have 
mtgrated beyond the facility boundary 
in concentration• that exceed action 
levels (as defined under I Zl>4.521). the 
permittee ahall. within fiftf'en days of 
dtscovery. provide written notice to ttie 
Regional Administrator and any person 
who owna or resides on the land whic.h 
overlies the contaminated sround water. 

(b) Notification of air contamination. 
If at any time the pennlttee discovel'l 
that hazardoua conatltuents in air that 
may have been released from a aolid 
waste management unit at the facility 
have or an migrating to areas beyond 
the f"Ciiity boundary in concentration• 
that exceed action level• (as defined 
under I 264.521). and that residences or 
other placet at which continuoua. long· 
term expoeure to 1uch con.atituents 
might occut are located within auch 
areas. the permittee tb.all within fifl~n 
days of auch diac.overy: 

(1) Provide written notification to the 
Regional Adminietnltor; and 

(Zllnitiate any action.a that m .. y be 
nccellsary to provide notice to all 
tndtvtduala who have or m•y have been 
subjt!ct to auch exposure. 

(c) Notification of reaidual 
cont11mtnation. U baz.ardous was tea or 
hazardoUI con.atituenu in solid waste 
management un.ita. or wh.ich have b~n 
releAsed from solid wute management 
untl5. will remain in or on the land after 

the term of the permit hat expired. the 
Regional Adm..i.n.iJtrator may require the 
permittee to record. in accordance with 
State law. a notation in the deed to the 
facility property or in eome other 
in1trument which 1.1 normally examined 
during title aea.rch that willl.n 
perpetuity, notify any potential 
purchaser of the property of the typee, 
concentratio~a &J:}d locationa of auch 
huardou. wastee or haurdO\Ia 
conatituenta. 

PART H~NTERIM STATUS 
STANDARDS FOR OWNERS AND 
OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE. AND 
DISPOSAL FACIUTIES 

6. The authority citation for part 265 
continue. to read u followa: 

Authorttr. 4Z U .S.C. 8808. 8824. and 81125. 

7. In 40 CfR part 265. eubpart G. it ia 
propoaed to amend l265.112(b) by 
adding new parasraph (b)(8~ and to 
amend I 285.113 by redetlgnating 
paragrapha (a)(l)(ii) u (a)(1)(ili) and 
(b)(l)(ii) •• (b)(1)(1ii), and by edd.inf new 
parasraph.e (e)(l)(ii) and (b)(l)(ii) to read 
aa followa: 

t 2t5.1 12 Ooeurt ptan. ~nt of 
plan. 

(b) • 
(8) lnfonnation which complies with 

the requirement• of 40 CFR 270.14(d) for 
all aolid waste management units at the 
facility. 

(a) • • • 
(1 J • • • 
(ii) Corrective action required at the 

unit or the facility under aubpart S will 
delay the completion of partial or final 
cloture: or 

(b) ••• 
(1) • • • 

{ii) Corrective action required at the 
unit or the faciUty under aubpart S will 
delay the completion of partial or final 
closure: or 

PART 27()-£PA ADMINISTERED 
PERMIT PROGRAMS: THE 
HAZARDOUS WASTE PERMIT 
PROGRAM 

8. The authority citation for part Z70 
continues to read u follows: 

Authority: 42 U.S.C. 8Q05, eln2.. 6lnS. 89V. 
•nd 6974 

9. It Ia propoeed to amend paragraph 
(c) of I 270.1 by adding the followtng 
mtroductory text Immediately before the 
tentence whic.h begiJu 'The denial of 1 
permit for the active life • • • ," as 
followa: 

I 270. t ~ end KOpe of theM 
r~tton.. 

{c) ' • • Owners and operatol"' muat 
alto llave permitJ covering any penod 
neceuary to comply with the 
requirement. of aubpart S of part 
284.. ••• 

10. It w proposed to amend l Z70.30(1) 
by add.lna new parasraph (1){12) to reed 
as followa: 

t 270.aO Condttione applk:abM 10 a1 ,..,.., 
(I) • • • 

(12) Information pertinent to 
corr?1Ctivfl action requirem11nta. (i) U the 
permittee diacovers additional tolid 
wute maJUigement unita or leern.a of 
releuee of bazardo11.1 waates (including 
~~ou.e coaatltuentJ) from previoUJly 
Identified or newly diecovered eolid 
waste management uni!J et the facility. 
the permittee ehall aubmit the followtng 
anlormation to the Director: 

(A) Identification of additional solid 
waste managt!ment unit{s). Within th!.!t) 

daya of the receipt of Information about 
a previously unknown and 11111'1!poned 
aolid wute management unlt at the 
facility (as defined in 40 CFR 264.501 ). 
the permittee ehall aubmit the followtng 
mformation to the Director: 

(1) The location of the unit on the 
topographic map submitted u part or 
the put 8 application in accordAnce 
with 40 CFR 270.14(b)(lg) or a 
topographic map of comparable scale 
which clearly indicates the location or 
the Wlit in relation to other aolid waat~ 
management unita at the facility. 

(2) Oeeignation of type of uniL 
(J) General dimen1ion.a of the untt. 
(4) When the unit was operated. 
(5) Specification of ell waste• that 

have been managed In the unit. If 
available. 

(6) All available Information 
pertaining to any releaae of hazardoua 
wastea (includ..ing hazardoua 
constituent•) from the unit. 

{B) Sampling and analyei• data. The 
Director may require the pennattee to 
perform eampling and an.alyaie of 
ground water (which may involve the 
inttallation of welle), aoila. auriace 
water. or air. aa neceseary to determ•ne 
whether a release( a) from auch untt( a 1 
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has occurntd. ia Likely to have occuz-nd. 
or wJ!lllkely occur. 

(C) Re/ea.u of btaa.rdous llf'WUJ. U 
tJ,e permittee W.COVcra a releue of 
hazardou. wutea (includins hu;ndou:: 
conalltuenta) from • 10lid wu•e 
management un.it at lb. facility that may 
po•e a threat to humaD health and the 
en~ironment. the permittee 1~!1. within 
twenty daya o( the discovery. eubmil the 
followins information to the Director: 

(J) ldentifie&Uon of the eolid waate 
management unit(a} from which the 
releaae has occurred. to lnch:de the type 
of un.it. and location of the un.it cleariy 
indicated on a facility map; a.nd 

(2) Any other Information cunenlly 
available concerning the release. 
includins potential exposure pathways. 
control• already impoaed to addreaa the 
releue. and any achon planned for 
further clea.nup. 

(ii)Baaed upo:1inlormalioo aupplied 
under (A}. (BJ, or (q above t.'le Director 
may. aa ne~aaary. require f:::1l:.er 
lnvesfigationa or corrective lr.l!asures tn 
accord.lnce with the atanda:ds for 
corrective action apecifieJ in -40 CfR 
aub~t S. Sue!:. additiono.~l activittes 
•hall 11 neceuary, be 1pec1fied by 
mod#fying an e:uatins achedu!e of 
ccmwliance accordins to t ro.J.J(c). ur 
by l.aitialing I penmt rnoc:f:catior~ 
accOI'ding to t %70.41. 

11. Sect1on 2:'0.33 ts amended by 
addmg the followL'18 sente:1ce at the e:-:::l 
of paragraph [a) to read as foilow!· 

§ 270.33 Scn.dulea of Complianc. 

(a) • • • SchP.Jules of co:n;:Jllance for 
corrective action are go•;erned solely by 
t Z70.:W. 

12.. • • • It is proposed to &:71end 40 
CFR part Z70. aubpart C. by eddir:g new 
§ ::70.:W to reo.1d as follows: 

f 210..34 ~of eotT1911ancH 101 
COITKftve act1on. 

Schedules of comp!:<~nce for 
co~Cti\·e action are govern~ by th1s 
aection and not t Z70.J3. 

(a) The lhrector may include a 
schedule of compli.Jnce In the pem:ll for 
purpolel or specifying the term• and 
conditions neceaaary for the permittee 
to comply with the requirement• of 
subpart S of part 264. Permit tchedulet 
of compliance isaued under thia eection 
shall contain Ierma and conditiona 
deemed bv the Director to be nece,~ar.· 
to protect ·human health and the . 
environment. 

(b) The permittee shail adhere to the 
1chedulea apecified in the permit. 1f at 
any time the pennit!ee determines that 
achedule111 cannot be met. the permiltee 
ahall within 15 daya o( auch 

determination. aotify the Director and 
submit 1 request for a permit 
modification ~mder I 270.U. with an 
explanation of why the c-.urent 1c~edule 
cannot be meL 

(c) The Director may modify the 
permit to include conditions in the 
act>edule of compliance 11 n~sary to 
comply witb the requirements of rubpart 
S of part Z&l. The following pl'OC1!dure. 
will be followed unJeee the Dlrec1or 
detennJnea lnetead that it ie appropriate 
to modi!y the permit pW"Sllant to 
I Z70.41(a)(5)(lx): 

(1) The Director will notify the 
pennlttee ID writing of the propcned 
modificatioa. Such notice will: 

[i) Detcribe the exact char:gt'(s) to be 
made to the pei"'II.it condition:.; 

(ii) Provide aa explanation of why the 
modific.Uoa Ia needn and 

(iii) Provide aotification of the date by 
which commentll oa tbe propoaed 
modification muet be received. Such 
date wtil Dot be leta than twenty ~i'l 
from the date the notice or propoaed 
modification la received by the 
pennittee. or after the public notice ia 
publiehed under I 270.34(c)(Z}; 

(iv) Provtde notification that 
5upporting documentation or data :nay 
~available for inspection 111 d:e 
Re¢onal or State office: and 

(v) Include the na:ne and address of 
an Ager:cy contact to who:n comment' 
may be senL 

(2) The Director shall. 
(i) Publish 11 notice of the proposed 

modification in a newspaper distributed 
in the locality of the facil1ty. whh.h 
includee r.ot;ce of itema (1J(iH\·); 

(ii) Mail a notice of the proposed 
modification to aU peosons on the 
f<~cility mailing list maintained 
accordinl to 40 CFR 124.10(c)(1)1viii). 
Such notice will include i!err.a (1 HiH,·J. 
a:td aha!! be mailed concurrently w1t.h 
notice to the permittee: 

(iii) For facilitiet which hne 
established an Information repos1tory 
punuant to t 270.36. the Director shall 
place a notification of the propoaed 
modification. including item• (1 J(iH,·J. 
in the information repo&itory 
concurrently with actions taken unc!er 
fiHiiJ. 

(3) lf the Director recei ... es no wr;t~~n 
comment on the proposed modifica!ion. 
the modification will become ef~ect1ve 
five day• after the close of the comment 
penod: the Director will promptly notify 
the permittee and individuals on the 
factlity mailins list in writing that the 
01odific.ation haa become effective. and 
wiU place a copy of the modified permit 
in the information repo1itory if a 
repository i1 maintained for the facility. 

(4) 1f the Director receive• written 
comment on the propoaed mocifocalion. 

the Director ahall make a final 
dete:rru:.~ticn cor.cemmg the 
modtfication wtWn Ctirty days a~ter the 
end of the commen! period 11 
practicable. n.e Director 1haU then: 

(i) l'-iotify the vennit:ee in wnting of 
t.'le final dect11on. &tch notiflca tion 
a hall: 

(A) lnclica!e the effective drite or the 
modification. which ab11ll be no latH 
than fifteen daya a!ter the date of 
notification of the final modification 
decision. 

(B) Include an explanation of how 
comment~~ were conaider.ci iD 
developing tha final modification. and 

I C) Pro~ide a copy of the final 
modification: 

(ii) Pr-ovide notice of the final 
modilication dect1ion. i.Dcludl.ns 
paragraph. (c)(4)(l)(A) and (i)(B) of thia 
s~tion. i.D a newspaper of local 
~ibution iD Cl'! vicinity of the facility: 

(iii} Pl11ce a copy of item• (i)(AHiJ!C) 
in the information repoaitory for the 
facility If ruch a n!'poli!ory is 
maintained. 

(5) Modifications lnHiat'!d and 
finai.WKf by the Director U!ift8 · 
F'OC~ur~a in § Z70..34(c) e!"e not r.:bjt'd 
to admir.l!i!nt~vw epp~al. . 

B. It l1 proposed to amer:d -40 CFR pan 
270. s ... b?art c. by acd:r.g :"lew 

~ 270.3C Information N:pOsitory. 

(a) At any time du."ing conduct of 
in·:esuga tions or other activities 
required under part 264, st.bpart S. the 
Director may reGuire the per:mttee to 
es:ablish and maintain an infor.nation 
!t!posito:-y for the purpoae or mak;:l~ 
sccess;b!e to ln•erested p.~rties 
dOC\Lments. repor.s and other pubiic 
information developed punuant to 
investigationa and activities requi~ed 
under part 264, aubpart S. 

(b) The infonnation rt?oaitory ah<~ll 
contain iiU documents. reports. data ar.d 
other information which the Director 
,teems relevant to public understar.d•:tg 
of the activities. finding• and plana for 
such correcti"w·e action initiatives. 

(c) The information repository aha II. 
when feasible, be located within 
reuonable distance of the facility. or d 
not feasible, at the f<~cility. The 
repository ahall be acceas1ble to the 
public durins reuonable hours. as 
required by the Director. 

(d) 1n the permit achedule of 
coml>liance. t11e Director thall sp!KIIy 
requirement• for informing the public 
about the Information repository. At a 
minimum. written notice abo~tt the 
iuformallun repos1tory 11'1all be givt-n rv 
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all individual• on the facility mailing 
hat. 

(e) lnfonnatlon reaardina procedure• 
for 1ubrruuion of comment.l 1hall be 
made available at the repo1itory. . . . 

14. It i1 propo1ed to amend I 270.41 by 
revising the introductory text and by 
adding new paragraph (a)(S){ix) to read 
aa follow1: 

I 270.41 llodtftcatlon Of 1'9YoaUOn lnd 
,....._,.,_ of pennna. 

When the Dinctor receives any 
information (for example. inlpect.l the 
facility. receivH information 1ubmltted 
by the permittee u required In the 
permit (see I 270.30), receivea a request 
for modification or revocation and 
reissuance under I 124.5. or conduct• a 
review of the permit file) he or the may 
determine whether one or more of the 
cauae1 listed In paragrapht (a) and (b) 
of this te<:tion for modification. or 
revocation and reiuuance or both exi1t. 
If cauae exi1ta. the Director may modify 
or revoke and reiuue the permit 
accordingly. 1ubject to the limitation• of 
paragraph (c) of thi1 .ection. and may 
request an updated application il 
necenary. When a permit i1 modified. 
only the conditione tubject to 
modification are reopened. U a permit it 
revoked and reissued. the entire pennit 
ia reopened and aubject to revision and 

the permit 11 reissued for a new term. 
(See 40 CFR 124.S(c)(Z).) U caute doe• 
not exilt under thi• aection; the Director 
ehall not modify or revoke and reisaue 
the permit. except on request of the 
permittee or in accordance with 
I 270.34{c). U a permit modification it 
requetted by the permittee. the Director 
•hall approve or deny the request 
according to the procedure• of 40 CFR 
270.42. The Director may alao modify the 
permit IChedule of complianc;e for 
corrective action under the procedure• 
of I 270.34(c). Otherwiae. a draft permit 
muat be prepared and other procedure• 
in part 124 (or procedure• of an 
approved State program) followed. 

(1) ••• 
(S) • • • 
(ix) The Otr\.ctor determine• good 

cause ax.iat.l for modification of the 
permit for the purpoaea of compliance 
with subpart S of part 264. 

15. It Ia propoaed to revite paragraphs 
(b)(3}(i) and (c)(3)(vii) of I 270.80 aa 
follows: 

t 270.80 PennfC8 tty ..... 

(b) ••• 
(3} ••• 

(i) Complie1 with 40 CFR aubpart S; 
and 

(c) • • • 
(3) ••• 

(vii) for NPOES pennit.l l11ued after 
November a. 1964. 40 CFR aubpart S. 
• • 

PART 271-REOUIREIIEHTS FOR 
AUTHOAIZA T10fof Of STATE 
HAZARDOUS WASTE PROGRAMS 

1!1. The _authority citation for part Z71 
conttnuea to read 11 followa: 

Aulbcxtty. U U.S.C. 0&06. WlZ(a}. and eoza. 
17.1t it propoeed to amend 1 m.1u1 

by addins the following entry In Table 1 
m chronological order by data of 
publication: 

1271.1 (Amended) 

TABU 1-REOUV.'TlOttS 1Mf'l.£MEHT1HQ 
Tl4£ HAzAAoouS NCO S0uo WASTE 
AMENOMEHTS ~ 19&4 

Nit rr. tteO ·------~ .Adaft tar Sold 
w ..... ~. Unlta. . . . ' 

(FR Doc. ~1&737 Filed 7-z&-.110; US am) 

ILI..IMQ coo. -
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Ch.l 

[FRL~ 

RIN 2050-AB80 

Corrective Action for Refeases From 
Solid Waste Management Units at 
Hazardous Waste Management. 
Facilities 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTIOH: Advance notice of proposerl 
rulemaling. 

SUMMARY: Today's action has three 
purposes. First. it introduces EPA's 
strategy for promulgating regulations 
governing corrective action for releases 
from solid waste management units at 
hazardous waste management facilities 
under the Resource Conservation and 
Recovery Act (RCRA) and requests 
information to assist in identification 
and development of potential 
improvements to the protectiveness, 
responsiveness. speed or efficiency of 
corrective actions. The Agency 
originally proposed corrective action 
regulations on July 27, 1990. Second, to 
provide context for potential revisions 
to the corrective action program. today's 
Notice includes a general status report 
on the corrective action program and 
how it has evolved since the 1990 
proposal. and provides guidance on a 
number of topics not fully addressed in 
1990. Third, it emphasizes areas of 
flexibility within the current program 
and describes program improvements 
currently underway or under 
consideration. 
DATES: To ensure consideration, 
information and data must be received 
on or before July 30, 1996. 

EPA will hold a public hearing on this 
Notice on June 3, 1996. 
ADDRESSES: Written comments 
responding to today's Notice should be 
addressed to: Docket Clerk. U.S. 
Environmental Protection Agency, 
RCRA Docket (OS-305), 401 M Street 
SW, Washington. D.C. 20460. Comments 
sent by special delivery, such as 
overnight express services. should be 
addressed to: RCRA Docket information 
Cent~r (RIC). Crystal Gateway One. 1235 
Jefferson Davis Highway, First Floor, 
Arlington. VA 22202. Electronic 
comments should be addressed to: 
RCRA·Docket@epamail.epa.gov. 

The June 3, 1996 public hearing will 
be held at the Key Bridge Marriott. 
located at 1401 1~ Highway, Arlington. 
VA 22209. Advance requests to speak at 
the hearing should be submitted. in 

writing, to: Hugh Davis (5303W) U. S. 
Environmental Protection Agency. 401 
M Street, SW. Washington, DC 20460. 

For important additional instructions 
on submitting comments or malting a 
request to speak at the public hearing. 
see Supplementary Information. 
FOR FURTHER INFORMAnOH CONTACT: For 
general information. contact the RCRA 
Hotline at (800) 424-9346 (toll-free) or 
(800) 553-7672 (hearing impaired). or 
(703) 412-9810 (locally), Monday
Friday. 8:00-5:00 eastern standard time. 
For technical information. contact Hugh 
Davis, Office of Solid Waste (5303W), 
U.S. Environmental Protection Agency, 
401 M Street SW, Washington. D.C. 
20460. Phone, (703) 308-8633. E-mail 
address, davis.hugh@epamail.epa.gov. 

SUPPlEMENTARY INFORMATION: 

Instructions for Submitting Comments 
and Requests To Speak at the Public 
Hearing 

Commenters should place the docket 
number (F-96-{:A2P-FFFFF) on all 
comments and submit an original and 
two copies. Comments also may be 
submitted electronically, through the 
Internet. Comments submitted 
electronically should be in ASCI to 
avoid the use of special characters and 
encryptions. 

The official record for this action will 
be kept in paper form. EPA will transfer 
all comments received electronically 
into paper form and place them, with 
comments submitted directly in writing. 
in the official record. EPA responses to 
comments will be recorded in a notice 
in the Federal Register or in an official 
record for this action. EPA will not 
immediately reply to electronic 
comments other than to seek 
clarification of comments that may be 
garbled in transmission or during 
conversion to raper form. 

Confidentia business information 
(CBI) may be included in comments, 
however. to ensure continued 
confidentiality, it must be submitted 
under separate cover. If including CBI, 
commenters should submit an original 
and two copies to: U.S. Environmental 
Protection Agency. RCRA CBI 
Document Control Officer, OSW 
(5303W), 401 M Street SW, Washington. 
D.C. 20460. Place the docket number (F-
96-CA2P-FFFFFJ on the CBl and 
include a reference to any non-CBI 
comments submitted. Do not submit CBl 
electronically. 

Docket materials may be reviewed by 
appointment by calling (703) 603-9230. 
The docket is located on the first floor 
of the Crystal Gateway building at 1235 
Jefferson Davis Highway in Arlington, 
Virginia and is open from 9:00a.m. to 

4:00 p.~ .. Monday through Friday, 
excludmg Federal holidays. A 
maximum of 100 pages of material may 
be copied at no cost from any one 
regulatory docket. Additional copies are 
S0.15 per page. The main switchboard 
number for the hotel is (703) 524-6400 

Individuals interested in directions t~ 
the June 3, 1996 public hearing at the 
Key Bridge Marriott or room 
reservations should contact the hotel 
directly at (703) 524-6400. Registration 
for the hearing will begin at the hotel at 
8:30 am. The hearing will begin at 9:00 
am. and end at 5:00pm unless 
concluded earlier. Oral and written 
statements may be submitted at the 
public hearing. Time for the public 
hearing is limited; oral presentations 
will be made in the order that requests 
are received and will be limited to 15 
minutes, unless additional time is 
available. Advance requests to speak at 
the public hearing should be clearly 
marked as a request to speak at the 
public hearing and include the 
scheduled date of the hearing (June 3, 
1996) and the docket number for this 
action (f-9&-CA2P-FFFFF). Reques~s to 
speak at the public hearing may also be 
made on the day of the hearing. by 
registering at the door: request to speak 
by individuals who choose to register at 
the door on the day of the hearing w 1ll 
be granted in the order recei\·ed. as t1me 
permits. All individuals who choose to 
speak at the public hearing are 
requested to provide a paper copy of 
their testimony for the record. 

Internet Access 

This notice is available on the 
Internet. To access today's Notice 
electronically: 
Gopher: gopher.epa.gov 
WWW: http://www.epa.gov 
Dial-up: (919) 558-0353 

From the main EPA Gopher menu. 
select: EPA Offices and Regions/Office 
of Solid Waste and Emergency Response 
(OSWER)/Office of Solid Waste (RCRAJI 
Hazardous Waste/Corrective Action 
FTP: ftp.epa.gov 
Login: anonymous 
Password: your Internet address 
Files are located in /pub/gopher/ 

oswrcra 

Glossary of Commonly USI!d Acronyms 

ASTM-American Society for Test1ng ond 
Materials 

ASTSWMO-Association of State and 
Territorial Solid Waste Management 
Officials 

CAMU-corrective Action Management l ·· 
CAP-corrective Action Plan 
CERCLA-comprehensive EnvironmentJi 

Response. Compensation and Liabohrv ~. · 
CMJ~orrective Measures Jmplement.ll,." 
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CM5-Corrective Measures Study 
CSGWPP-Comprehensive State 

Groundwater Protection Program 
OQO-Data Quality Objective 
EAB-Environmental Appeals Board 
F ACA-Financial Assurance for Corrective 

Action 
HSWA-Hazardous and Solid Waste 

Amendments 
LDR-RCM Land Disposal Restrictions 
MCL-Maximwn Contaminant Limll 
MTR-RCM Minimum Technology 

Requirements 
NCAP5-National Corrective Action 

Prioritization System 
NPJ..,-National Priorities List 
NCP-National Oil and Hazardous 

Substances Pollution Contingency Plan 
OSW-EPA Office of Solid Waste 
OSWER-EPA Office of Solid Waste and 

Emergency Response 
POC-Point of Compliance 
RBCA-Risk Baaed Corrective Action (refers 

to ASTM standard E1739-95) 
ReM-Resource Conurvation and Recovery 

Act 
RF A-RCM Facility Assessment 
RFl-RCRA Facility Investigation 
RU-Regulated Unit 
SWMU-Solid Waste Management Unit 
SSG-EPA Soil Screening Guidance 
TI-Technical Impracticability 
TSDF-Treatment. Storage. or Disposal 

Facility 
UST-Underground Storage Tank 

Outline 

I. Background 
A. Statutory and Regulatory Requirements 
B. Summary of Today's Notice 

II. SubpartS Initiative 
A. Objectives 
B. Outreach 
1. States 
2. Environmental and Public Interest 

Community 
3. Regulated Community 
4. Other Federal Agencies 
C. On-Going Role of the States 
D. Strategy and Schedule 
E. Major Corrective Action Program 

Developments Since 1990 
1. Stabilization Initiative 
2. Environmental Indicators for Corrective 

Action 
3. Corrective Action Plan 
4.CAMURule 
5. Other Developments 
F. Relationship to Other Agency Initiatives 

and Rulemak.ings 
1. HWIR Media 
2. Post-Closure Rule 
a. The Post-Closure Permit Requirement 
b. Applicability of 40 CFR Pana 264 and 

265 to Regulated Units Requiring 
Corrective Action 

c. State Corrective Action Enforcement 
Authority 

3. RCM Statutory Refonn 
4. Improvements to the Procedures for 

Authorization of State Hazardous Waste 
Program Revisions 

5. Superfund Reauthorization 
6. Superfund Administrative 

Improvements and Refonns 
a. Guidance on Land Use 

b. Soil Screening Guidance 
c. Presumptive Remedies 
d. Community Based Remedy Selection 
7. Brownfields Initiative 
8. Environmental Justice 
9. Permits Improvement Team 

III. Corrective Action Implementation 
'A. Program Management Philosophy 
B. Scope and Definitions 
1. Concept of Parity 
2. Voluntary Cleanup 
3. Definitions 
a. Facility 
b. Release 
c. Solid Waste Management Unit 
d. Hazardous Waste and Hazardous 

Constituent 
C. Corrective Action Process 
1. Initial Site Assessment 
a. Facility Owners/Operators May Gather 

RFA Information 
b. Release Assessment 
c. National Corrective Action Prioritization 

System 
2. Site Characterization 
a. Conceptual Site Models 
b. Innovative Site Characterization 

Technologies 
c. Tailored Data Quality Objectives 
d. Use of Existing Information to 

Streamline the Remedial Investigation 
e. Role of Action Levels 
f. Integration With the Evaluation of 

Remedial Alternatives 
3. Interim Actions 
4. Evaluation of Remedial Alternatives 
a. Integration With Site Characterization 
b. Fonnal Evaluation Not Always 

Necessary 
c. Facility Owner/Operator Should 

Recommend a Preferred Remedy 
5. Remedy Selection 
a. Balancing Treatment and Exposure 

Control 
b. Remedy Selection Criteria 
c. Media Cleanup Standards 
d. Points of Compliance 
e. Compliance Time Frame 
f. Site-Specific Risk Assessments 
g. Ecological Risk 
h. Determinations of Technical 

Impracticability 
i. Natural Attenuation 
j. Land Use 
6. Remedy Implementation 
a. Perfonnance Based Corrective Measures 

Implementation 
b. Performance Monitoring 
c. Completion of Corrective Measures 
D. Incorporation of Corrective Action in 

RCRA Pennits 
E. Corrective Action Orders 
F. Public Involvement and Environmental 

Justice 
G. Financial Assurance 

IV. Corrective Action Program Priorities 
V. Request for Comment and Data 

A. General 
B. Resolution of the 1990 Proposal. 
C. F~sing the Corrective Action Program 

on Results 
1. Performance Standards 
2. Less Focus on Solid Waste Management 

Units 
D. Using Non-RCM Authorities for 

Corrective Action 

1. State Cleanup Programs 
2. Enhanced Flexibility for States with 

EPA-Endorsed CSGWPPs 
3. Voluntary Corrective Action 
4. Corrective Act1on at lntenm Status 

Facilities 
5. Independent or Self-Implementing 

Correct1ve Action 
6. Consistency With the CERCLA Program 
7. ASTM RBCA Standard 
8. Definition of Facility for Corrective 

Action 
E. Balance Between Site-Specific 

Flellibility and National Consistency 
1. Land Use 
2. Points of Compliance 
3. Standardized Lists of Action Levels and 

Media Cleanup Levels 
4. Area Wide Contamination Issues 
5. Ecological Risk 
6. Risk Assesament Methods 
F. Public Participation and Environmental 

Justice 
G. When Permits Can Be Terminated 
H. Effect of Propeny Transfer on Corrective 

Action Requirements 
I. Financial Assurance for Corrective 

Acti_on 
J. State Authorization 

I. Background 

A. Statutory and Regulatory 
Requirements 

In the 1984 Hazardous and Solid 
Waste Amendments (HSWA) to the 
Resource Conservation and Recovery 
Act (RCRA), Congress directed EPA to 
require corrective action for all releases 
of hazardous waste and hazardous 
constituents from solid waste 
management units at facilities seeking 
RCRA permits (i.e., hazardous waste 
Treatment. Storage or Disposal Facilities 
or TSDFs) regardless of the time at 
which waste was placed in the units. 
When corrective action cannot be 
completed prior to permit issuance, the 
statute directs EPA to specify corrective 
action schedules of compliance and 
financial assurance in all permits issued 
under RCRA section 3005. ln addition, 
EPA is directed to require that 
corrective action be taken beyond 
facility boundaries unless facility 
owners/operators demonstrate to the 
Agency's satisfaction that. despite their 
best efforts. they were unable to obtain 
the necessary permission to undertake 
off-site CQrrective action. (See, RCRA 
section 3004 (u) and (v), 42 U.S.C. 6924 
(u) and (v).) At the same time. Congress 
enacted the RCRA permit omnibus 
provision directing that, "each permit 
issued under [RCRA Section 3005) 
contain such terms and conditions as 
the Administrator determines necessary 
to protect human health and the 
environment." (See, RCRA sections 
3005(C)(3), 42 U.S.C. 6925(c)(3).) EPA is 
authorized to require corrective action 



.... 

19434 Federal Register I Vol. 61. No. 85 I Wednesday. May 1. 1996 I Proposed Rules 

at interim status facilities under RCRA 
section 3008(h). 42 U.S.C. 6928(h). 

At the time the new corrective action 
provisions were enacted. corrective 
action for releases to groundwater from 
RCRA regulated units was already 
required under 40 CFR part 264, subpart 
F. RCRA regulated units are defined in 
40 CFR 264.90 as surface 
impoundments. waste piles. land 
treaunent units. and landfills that 
received hazardous waste after July 26, 
1982; they are a subset of the universe 
of solid waste management units. The 
1934 HSWA amendments extended 
corrective action authority at TSDFs to 
all waste management at units that 
rer:eived solid or hazardous waste at any 
time. In the legislative history of RCRA 
section 3004(u). Congress noted that one 
purpose of the new corrective action 
requirements was to ensure that RCRA 
facilities did not become Superfund 
cleanup sites. The ll"gislative history 
records that. "Unless all hazardous 
constituents released from solid waste 
m:~nagement units at permitted far.ilities 
nrc acidressed and cleaned up the 
Committee is deeply ~.:onc~med that 
r:tdny more sites will be arld~d tn th~ 
tu:ure burdens of th~-< Superfund 
prog;am with little prospeGt for control 
or cleanup. The re~ponsibilitv to control 
<uch releases lies wi:h the facility 
o;vner and operator and should not be 
shtf•ed to the Superfund program. 
panicularly when a final permit has 
been requested by the facility." (Sci:!, 
H.R. Rep. No. 198. 98th Cong .. 1st Sess .. 
part 1. 61 (1983).) 

In july 1985, EPA codified corrective 
action requirements at 40 CFR 
264.90(a)(2); 264.101; 270.60(b) and 
270.60(c). (See. 50 FR 28702, July 15, 
1 985.) These regulations reiterate the 
statutory language of RCRA section 
3004(u) by requiring facility owners/ 
operators seeking RCRA permits to 
institute corrective action. as necessary 
to protect human health and the 
environment. for all releases of 
hazardous waste and constituents from 
solid waste management units at the 
facility. When corrective action cannot 
be completed prior to permitting. EPA 
requires that all permits contain 
corrective action requirementl, 
schedules of compliance, and financial 
assurance. In 40 CFR 270.60(b) and 
270.60(c). EPA clarified that corrective 
action is also required for some facilities 
with RCRA permits-by-rule. including 
hazardous waste management facilities 
with permits issued under the 
Underground Injection Control program 
and the National Pollution Discharge 
Elimination System (NPDES) permitting 
program. 

In December 1987 (52 FR 45788. 
December 1, 1987). EPA promulgated 
additional corrective action regulations 
to codify the statutory language of RCRA 
§ 3004(v), requiring corrective action for 
releases beyond the facility boundary. 
EPA also established permit applicallon 
requirements necessary to support 
corrective action implementation, and 
modified the corrective action 
requirements for underground injection 
wells with RCRA permits-by-rule. 

On July 27, 1990 (55 FR 30798), EPA 
proposed detailed reg•Jlations to govern 
the RCRA corrective action program. 
The 1990 proposal was designed to be 
the analogue to the CERCL.A program's 
National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). As 
such. it addressed both technic11l (e.g .• 
clf!anup levels, remedy selection. points 
of compliance) and procedural (e.g .• 
definitions. permitting. reporting) 
elements of the corrective action 
program. In the 1990 proposal. EPA 
emphasized the need for site-specific 
f1exibility in cleanup programs. The 
Agency stated. "Because of the wide 
variety of sites likely to be subject to 
corrective action. EPA believ.,s that a 
flexible approach. based on site-spec1fic 
analyses is necessary. Nu two cleanups 
will follow exactly the same course. and 
therefore. the program has to allow 
significant latitude to the decision 
maker in structuring thr: process, 
selecting the remedy. and setting 
cleanup standards appropriate to the 
specifics of the situation." (See, 55 FR 
30802.) 

The 1990 proposal was the subject of 
significant public comment. Although 
EPA has finalized only a few sections of 
the 1990 proposal,' the bulk of thA 
proposal is routinely used as guidance 
during corrective actions. 

B. Summary of Today's Notice 
Today's Notice introduces EPA's 

strategy for promulgation of corrective 
action regulations and requests public 
input on a variety of issues and 
concepts associated with corrective 
action. To provide context for potential 
revisions to the corrective action 
program and because the Agency's 
philosophy and strategies have evolved 
in many respects since 1990, today's 
Notice also includes a general status 
report on the corrective action program 
and how it has grown since the 1990 
proposal. and provides guidance on a 
number of topics not fully addressed in 
1990. Finally, today's Notice 

' See 58 FR 86S8, February 16. 1993. "Corrective 
Action Management Umu·· wbero EPA finalized 
regulattoru addresai"8 the c:rution. management. 
•nd closure of unit.! cNtoted specifially lor 
purpo~es of mana8108 remediation wastes 

emphasizes the flexibility inherent in 
~e existing corrective action program. 
~:hscusses steps EPA is already taking to 
1m prove corrective actions and requests 
comments on new approaches to 
expedite and simplify facility cleanups. 

In Section I of today's Notice. EPA 
identifies the statutory and regulatory 
bas1s o.f the corrective action program. 

Section II of today's Notice introduces 
EPA's SubpartS Initiative. Through the 
SubpartS Initiative the Agency intends 
to identify and implement 
improvement!. to the protectiveness. 
responsiveness, speed and efficiency of 
the corrective action program. Section II 
includes discussions of the Subpart S 
Initiative objectives, outreach, and 
schedule. It also includes discussions of 
major corrective action program 
guidance and policy milestones that 
have occurred since 1990, and the 
relationship of the Subpart S lnitiati ve 
to other agency rulemakings and 
initiatives. 

In Section III. EPA discusses 
corrective action implementation. 
describes how certain program tlements 
have evolved since 1990, and providtls 
guidance on a number of topics that 
were not fully addressed in the 1990 
proposal. This section emphasizes areas 
of fleXlbility in the current corrective 
action program etnd highlights 
innovative approaches some progiJm 
implementors and facility owners; 
operators have used to expedite 
cleanups. Readers are urged to pay 
particular attention to Section III in 
order to gain an overall understanding 
of the Agency's latest thinking on 
corrective action implementation. 

Section IV of today's Notice builds on 
the detailed discussions in Section III by 
providing concise statements of EPA's 
corrective action implementation goals 
and strategies. 

In Section V of today's Notice. EPA 
requests comments and data on a variety 
of issues to assist it in identifying and 
developing improvements to the 
corrective artion program. In some 
cases, the Agency raises new concepts 
that would likely warrant re-proposing 
regulations or developing new guidance 
documents: in other cases, concepts 
were addressed in the 1990 proposal but 
are included in Section V because the 
Agency is requesting additional 
comment and data at this time. 

II. Subpart S Initiative 
EPA and the states have made 

considerable progress in implementing 
the corrective action requirements; 
however, despite this progress. the 
overall implementation of the corrective 
action program has been subject to 
considerable criticism. States. 
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environmental groups and the regulated 
community have raised many com:ems. 
including: slow progress in achieving 
cleanup or other environmental results; 
an emphasis on process and reports over 
actual work in the field; unrealistic, 
impractical or overly conservative 
cleanup goals; excessive and detailed 
oversight: reluctance to authorize or 
recognize the work of state cleanup 
programs; and. lack of meaningful 
public participation. EPA believes that 
many of these concerns have been 
overstated; however. at the same time, it 
recognizes that improvements to the 
corrective action program are necessary. 
EPA and the states now have more than 
ten years experience in implementing 
the corrective action requirements. EPA 
believes the time has come to reevaluate 
the RCRA corrective action program to 
identify and implement improvements 
to the program's speed. efficiency, 
protectiveness and responsiveness, and 
to focus the program more clearly on 
environmental results. The reevaluation 
effort is known as the Subpart S 
Initiative. 

As part of the SubpartS Initiative, 
EPA has been working with states and 
other stakeholders to develop a 
comprehensive strategy to identify and 
develop improvements to the corrective 
action program and promulgate final 
corrective action regulations. The 
SubpartS Initiative involves assessment 
of the current corrective action program. 
outreach to stakeholders, finalization of 
some elements of the 1990 proposal. 
development of new proposals and 
guidance documents, and today's 
Notice. 

EPA is committed to substantive 
consistency among its cleanup 
programs. For that reason, the Subpart 
S Initiative is being coordinated closely 
with the Superfund program, including 
the Superfund administrative 
improvements efforts and Superfund 
reauthorization activities. 

A. Objectives 
Taking into consideration corrective 

action implementation experience. 
recent feedback from stakeholders, and 
the comments received on the 1990 
proposal. EPA has developed five 
objectives for the SubpartS Initiative: 

( 1) Create a consistent, holistic 
approach to cleanups at RCRA facilities: 

(2) Establish protective, practical 
cleanup expectations; 

(3) Shift more of the responsibilities 
for achieving cleanup goals to the 
regulated community; 

(4) focus on opportunities to 
streamline and reduce costs: and. 

(5) Enhance opportunities for timely. 
meaningful public participation. 

Implementation of these five 
objectives will involve new approaches 
to corrective action and may necessitate 
significant revisions to the existing 
corrective action program. In adopting 
any new approach. EPA will not 
sacrifice protection of human health and 
the environment or the meaningful 
involvement of the public and affected 
communities. 

8. Outreach 

EPA believes the experiences of 
states, the regulated community. other 
Federal agencies. and environmental 
and public interest groups will be 
tremendously valuable as it works to 
identify and develop improvements to 
the corrective action program. Today's 
Notice reflects the involvement of 
interested stakeholder groups, as 
discussed below. EPA is committed to a 
continuing and meaningful dialogue 
with these groups as the Subpart S 
Initiative develops. As the SubpartS 
Initiative progress. EPA will continue to 
identify interested stakeholder groups 
and invite their input and involvement. 

1. States 

In December and January 1995, EPA 
met twice with interested state 
representatives to solicit their early 
input in the SubpartS Initiative. In 
general. these state representatives 
advised that the corrective action 
program: Retain considerable flexibility; 
emphasize results over process; be 
generally consistent with the CERCI,.A. 
program; address consistency issues 
within the RCRA program (e.g., between 
cleanups at SWMUs and regulated 
units); address risk assessment and risk 
management. including ecological risk; 
empower states and expedite state 
authorization; and. encourage 
stabilization without discouraging final 
cleanups. State representatives also 
strongly advised against finalizing 
corrective action regulations in pieces, 
favoring the comprehensive approach 
reflected in today's Notice. The ongoing 
role of the states in the Subpart S 
Initiative is discussed below. 

2. Environmental and Public Interest 
Community 

EPA wrote nine environmental and 
public interest groups requesting their 
early involvement in the Subpart S 
lmtlative. To date, EPA has met with 
one environmental group. the 
Envtronmental Defense Fund (EDF). The 
Environmental Defense Fund expressed 
support for changes in the corrective 
action program to improve the speed 
and efficiency of cleanups and increase 
opportunities for meaningful public 
partict pation. Their suggestions include: 

tailoring the level of public 
participation to the level of community 
interest; including opportunities for 
public participation throughout the 
cleanup process; using nsk goals and 
clearly defined cleanup standards to 
make cleanups more efficient; 
maintaining a throughout-the-plume/ 
unit boundary cleanup point of 
compliance; and, using deed restrictions 
at non-residential cleanups. While EDF 
expressed general support for 
consistency in technical matters 
between RCRA and CERCLA. they also 
expressed the opinion that operating 
hazardous waste management facilities, 
such as those typically addressed by 
RCRA corrective action, have an 
ongoing responsibility to their 
communities and should, perhaps. be 
held to higher cleanup standards than 
abandoned (i.e., Superfund) sites. EPA 
welcomes the continued involvement of 
EDF in the Subpart S Initiative and will 
continue to look for opportunities to 
involve other environmental and public 
mterest groups. 

3. Regulated Community 

EPA met with and received written 
materials from a variety of industry 
groups which offered their suggestions 
for improvements to the corrective 
action program. In general. industry 
groups expressed frustration with the 
pace and cost of corrective actions and 
what they perceive as overly stringent 
cleanup criteria. Their suggestions 
include increased reliance on 
performance standards. more emphasis 
on non-residential future land use 
scenarios, and improved coordination 
with other applicable cleanup 
authorities (e.g., the Superfund program 
and state cleanup programs). EPA 
welcomes the continued involvement of 
the regulated community in 
development of the Subpart S Initiative. 

4. Other Federal Agencies 
During Spring and Summer 1995, 

EPA held a series of meetings with other 
Federal agencies, including, the 
Department of Defense (DOD), the 
Department of Energy (DOE), the 
Department of Agriculture. the Council 
on Environmental Quality (CEQ), and 
the Office of Management and Budget 
(OMB). Many of these agencies own or 
operate facilities which are subject to 
RCRA corrective action. During these 
meetings, EPA and the other Federal 
agencies discussed potential 
improvements to the RCRA corrective 
action and Superfund programs. EPA 
will continue these discussions during 
development of the SubpartS Initiative. 

The Department of Defense and the 
Department of Energy reviewed and 
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provided comments on a draft ver.;ion of 
today·s Notice and EPA met with DOD 
and OOE representatives to discuss their 
comments and suggested changes. 

C. On-Going Role of the States 

The states are the primary 
implementors of the corrective action 
program. Because of this. EPA has 
actively solicited state input and 
participation in the SubpartS Initiative 
and is developing the Initiative in full 
partnership with the states. As of 
today's Notice, thirteen states 1 have 
agreed to participate in the SubpartS 
Initiative as co-regulators. During the 
co-regulation process, state 
l"'3presentatives participate actively in 
development of policy and regulatory 
options and analyses. As discussed 
above, EPA has held two meetings with 
state representatives to discuss 
development of the SubpartS Initiative; 
three additional meetings and a fifty
state review of any regulatory proposals 
are planned. In addition, representatives 
of interested states participated actively 
in development of today's Notice and 
reviewed and provided comment on 
numerous drafts. 

D. Strategy and Schedule 
The SubpartS Initiative will include 

development of guidance and policy 
documents and rulemak.ing. EPA 
intends to publish rule language in fall 
1997. In order to present the Agency's 
visions for the corrective action program 
and regulations in totality, the 1997 
publication will promulgate elements of 
the 1990 proposal that the Agency 
believes do not need additional public 
review and will re-propose other 
program elements. Based in part on 
comments received in response to 
Section V.B of today's Notice. EPA will 
determine which elements of the 1990 
proposal will be finalized without 
further comment and which elements 
will be re-proposed. 

Guidance and policy development 
will play an important role in the 
SubpartS Initiative. The balance 
between guidance and policy 
development and rulemak.ing will be 
d~termined. in part. by comments 
received on today's Notice. Section V.A 
of this Notice requests specific 
recommendations for additional policy 
or guidance development. 

E. Major Corrective Action Program 
Developments Since 1990 

The SubpartS Initiative builds on 
several recent and important 

:These stales arc: Wisconsin. Teus. Georgia. 
Idaho. Florida. Colorado, N"w Yorlr.. California. 
Utah. Olr.l1homa. Nonh C.rolina. Delaw1re. and 
MisMluti. 

developments in the corrective action 
program. Many of these program 
developments are addressed in the EPA 
guidance documents discussed below; 
other program developments were 
associated with promulgation of the 
Corrective Action Management Unit 
(CAMU) regulations, also discussed 
below. A complete list of corrective 
action guidance documents is available 
in the "RCRA Corrective Action Plan," 
EPA/520-R-94-004. OSWER Directive 
9902.3-2A, May 1994, included in the 
docket for today's Notice. 

1. Stabilization Initiative 

EPA's early implementation of the 
corrective action program focused on 
fl..nal. comprehensive cleanups at a 
limited number of facilities. As EPA and 
states gained more experience, it 
became clear that. at many sites, final 
cleanups were difficult and time
consuming to achieve and that an 
emphasis on final remedies at a few 
sites could divert limited resources from 
addressing ongoing releases and 
environmental threats at many other 
sites. As a result, in 1991, the Agency 
established the Stabilization Initiative as 
one of the primary implementation 
objectives for the corrective action 
program. The goal of the Stabilization 
Initiative is to increase the rate of 
corrective actions by focusing on near
term activities to control or abate threats 
to human health and the environment 
and prevent or minimize the further 
spread of contamination. Through the 
Stabilization Initiative. the Agency is 
seeking to achieve an increased overall 
level of environmental protection by 
implementing a greater number of 
actions across many facilities rather 
than following the more traditional 
process of pursuing final. 
comprehensive remedies at a few 
facilities. 

Controlling exposures or the 
migration of a release may stabilize a 
facility. but does not necessarily mel¥1 
that a facility is completely cleaned up. 
At some stabilized facilities. 
contamination is still present and 
additional investigations or remediation 
may eventually be required: however, as 
long as the stabilization measures are 
maintained. stabilized facilities should 
not present unacceptable near-term risks 
to human. health or the environment and 
program implementors and facility 
owners/operators have the opportunity 
to shift their resources (either at the 
stabilized facility or among facilities) to 
additional health or environmental 
concerns. Stabilization actions should 
be a component of. or at least consistent 
with. final remedies. More information 
on the Stabilization Initiative is 

available in the 1G91 guidance 
memorandum "Managing the Corrective 
Action Program for Environmental 
Results: The RCRA Facility Stabilization 
Effort" and in Section III.C.J of today·s 
Notice. 

2. Environmental indicators for 
Corrective Action 

Critics of the corrective action 
program have often charged that EPA 
focuses too much on administrative 
processes rather than actual cleanups. 
As an example of this problem. critics 
cite Agency management systems which 
often track the number of paperwork 
deliverables (e.g .• work plans approved) 
rather than achievement of 
environmental results. In response to 
these concerns and the Government 
Performance and Results Act of 1993, 
EPA is moving the corrective action 
program away from more traditional 
management systems and, consistent 
with a broader Agency-wide effort, now 
focuses manage!Dent of the corrective 
action program on environmental 
indicators. Two specific environmental 
indicators have been developed for the 
corrective action program. These 
indicators are: Human Exposures 
Controlled Determination and 
Groundwater Releases Controlled 
Determination. The environmental 
indicators are facility-wide measures. 
Human Exposures Controlled is attained 
when there are no unacceptable risks to 
humans due to releases of contaminants 
at or from the facility subject to RCRA 
corrective action. Groundwater Releases 
Controlled is attained when the 
migration of groundwater contamination 
at or from the facility across designated 
boundaries 1these boundaries may be 
facility boundaries or specified 
boundaries within a facility) is 
controlled. 

The environmental indicators are not 
tied to specific program activities or 
paperwork deliverables. In the course of 
implementing final remedies, the 
environmental indicators will be 
achieved; however, the implementation 
of stabilization measures can also result 
in achieving the environmental 
indicators. EPA is striving to make t.he 
corrective action program more 
performance based. Because the 
environmental indicators focus on 
results. they can serve well as 
performance measures for remedial 
activities. Further guidance on the 
environmental indicators is available in 
the July 29, 1994 memorandum "RCRlS 
Corrective Action Environmental 
Indicator Event Codes CA725 and 
CA750," which has been placed in the 
docket for today's Notice. 
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EPA is committed to using the 
corrective action environmental 
indicators to increase the efficiency of 
the corrective action program by 
focusing on results. Although EPA has 
developed only two environmental 
indicators for corrective action to date, 
additional indicators may be developed 
to address factors such as ecological risk 
or source control. EPA requests 
comments on the development of 
additional environmental indicators in 
Section V.C.l of today's Notice. 

3. Corrective Action Plan 

Another concern in the corrective 
action program has been consistency. 
While no two cleanups will follow the 
exact same course, EPA recognizes that 
some level of consistency in cleanup 
processes can help to ensure that all 
cleanups will achieve the same overall 
level of protection. The RCRA 
Corrective Action Plan or CAP (OSWER 
Directive 9902.3-2A, May 1994), 
provides guidance which program 
implementors and facility owners/ 
operators can use to develop and direct 
the specific corrective action activities 
which might be necessary at any given 
facility. The CAP provides an overall 
program implementation framework and 
model scopes of work for site 
characterizations, interim actions, 
evaluation of remedial alternatives and 
remedy implementation. Program 
implementors and facility owners/ 
operators can use these model scopes of 
work when developing site-specific 
strategies, work plans, and schedules of 
compliance. 

The CAP is not meant to be a cleanup 
prescription. The model scopes of work 
in the CAP present a range of activities 
which might be necessary at a corrective 
action facility. Program implementors 
and facility owners/operators should 
choose carefully from this range when 
developing facility specific work plans. 

4. CAMU Rule 
Program implementors and facility 

owners/operators have long recognized 
that certain RCRA Subtitle C hazardous 
waste requirements can significantly 
complicate or delay cleanups when 
applied to remediation wutes. To 
address this problem, EPA promulgated 
regulations for corrective action 
management units (58 FR 8658, 
February 16. 1993). The CAMU rule 
provides relief from specific RCRA 
standards that can preclude desirable 
remediation options or unnecessarily 
add to the cost of remedies (e.g., the 
RCRA land disposal restrictions when 
applied to remediation waste) by 
creating a new type of RCRA unit. EPA 
and authorized states may choose to 

designate a CAMU for management of 
remediation waste during RCRA 
corrective actions and other cleanups. 
When designating CAMUs, EPA and 
authorized states have the flexibility to 
establish site-specific design. operating. 
closure and post-closure requirements 
instead of using the existing RCRA 
requirements for land-based units. 
Remediation wastes (i.e., media and 
debris which contain hazardous waste 
or exhibit a hazardous waste 
characteristic) may be consolidated into 
a CAMU before or after treatment. ln 
addition, remediation wastes may be 
treated in a CAMU or moved (again. 
before or after treatment) between 
CAMUs at the same facility without 
automatically triggering otherwise . 
applicable RCRA land disposal 
restrictions or minimum technology 
requirements. 

The CAMU rule was challenged in 
1993; however. the challenge has been 
stayed pending publication of the final 
Hazardous Waste Identification Rule for 
Contaminated Media (HWIR-Media). 
EPA expects that the HWIR-Media rule 
will largely obviate the need for the 
CAMU rule. and is planning to propose 
withdrawal of the CAMU regulations as 
part of the HWIR-Media proposal (for a 
discussion of the HWIR-Media proposal. 
see Section II.F.l of today's Notice). In 
the meantime. CAMUs may be used to 
support efficient and J.-rotective 
cleanups. 

5. Other Developments 

In addition to the examples discussed 
above, program implementors and 
facility owners/operators are using the 
existing flexibility in the corrective 
action program to explore a range of 
new approaches in an effort to improve 
the corrective action process and 
expedite cleanups at a facility-specific 
level. These include: using performance 
standards to set goals for site 
investigations and cleanups; 
encouraging innovative technical 
approaches; facilitating voluntary or 
accelerated cleanups, when a facility 
owner/operator wants to move ahead of 
a regulatory agency; the use of third
party oversight; expanded public 
participation. including use of citizen 
advisory boards; innovative 
coordination with or deferral to other 
programs. including state cleanup 
programs; and, many other efforts. In 
accordance with EPA's emphasis on 
consistency of results between the 
RCRA and CERCLA programs, many of 
these approaches are being developed in 
cooperation with the Superfund 
program or state remedial programs. 

EPA encourages program 
implementors and facility owners! 

operators to continue to explore new 
approaches to corrective actiOn and to 
share their successes and failures. Some 
of the innovative approaches which 
have proved most successful at 
mdividual facilities are discussed later 
in today's Not'ce; EPA is looking 
forward to receiving information on 
other new approaches in response to 
today's Notice. One of the purposes of 
today's Notice is to gather information 
on successful facility-specific 
approaches to corrective action so EPA 
can build on implementation experience 
as it identifies and develops 
improvements to the national program 
during the Subpart S Initiative. 

F. Relationship to Other Agency 
Initiatives and Rulemakings 

EPA is involved in several 
rulemakings and other activities which 
will have particular impact on the 
SubpartS Initiative. Coordination with 
these other rulemakings and activities is 
ongoing. 

1. HWIR Media 

The Hazardous Waste Identification 
Rule for Contaminated Media (HWIR
Media) is a regulatory reform proposal 
that reexamines the application of many 
of the RCRA hazardous waste treatment 
and management standards to 
contaminated environmental media 
(e.g .. soil and groundwater) managed 
during Agency or authorized state 
overseen cleanups. Under current 
regulations. environmental media th3t 
contain (or are contaminated by) 
hazardous wastes must be managed as 
hazardous waste (this is known as the 
"contained-in policy"). In developing 
the HWIR-Media proposal. EPA, in 
partnership with the states. is 
examining a number of reforms 
designed to allow program 
implementors to tailor treatment and 
management requirements for 
contaminated media to site- and med1a 
specific conditions. EPA is proposmg 
several types of reforms and seeking 
comment on a number of alternatives 
The Agency may finalize any one or 
combinations of these reforms or 
alternatives. 

The first major area of reform thal 
EPA is considering would revise the 
Land Disposal Restrictions (LDRsl 
Minimum Technological Require men'' 
(MTRs) and permitting requiremenr
that apply to contaminated media 
currently subject to hazardous waste 
management requirements. to make 
them more appropriate for the types · : 
contaminated media and concerns 
typically addressed at ~leanup sites 
Currently, large volumes of 
contaminated media are subject to 
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hazardous waste requirements, notably 
LOR. MTR and permitting, that were 
origmally designed for newly generated 
or process wastes. where the concerns 
are different from those at cleanup sites. 

More broadly, EPA is also proposing 
to exempt some contaminated media 
from RCRA Subtitle C hazardous waste 
management requirements. This reform 
would allow authorized states or EPA to 
determine contaminated media 
management standards for those 
exempted media on a site-specific basis. 
EPA is considering two exemption 
options. First, EPA is considering 
exempting media by determining, often 
based on management conditions. that 
the media do not contain hazardous 
wastes (this is commonly known as the 
"contained-out" approach); second, 
EPA is considering exempting media 
only if certain conditions were met (this 
is commonly known as the "conditional 
exclusion" approach). Under the 
options that would exempt only some 
contaminated media from hazardous 
waste management requirements, EPA is 
proposing to use a set of constituent 
concentrations known as a "Bright 
Line" to divide the media that would 
and would not be eligible for 
exemption. Media with concentrations 
of constituents below Bright Line 
concentrations would be eligible for 
exemption: media with constituent 
concentrations above the Bright Line 
would not be eligible. Finally. in the 
HWJR-Media proposal. EPA is 
requesting comment on exempting all 
cleanup wastes, including contaminated 
media, sludges, debris, and other wastes 
managed during the course of a cleanup, 
based on a conditional exclusion. Under 
this option, authorized states or EPA 
would set all management and 
treatment requirements for cleanup 
wastes on a site-specific basis. 

The HWIR-Media proposal in 
particular will complement the Subpart 
S Initiative by potentially providing 
program implementors with the 
flexibility to tailor requirements for 
management of contaminated media to 
the risks posed by any given medium 
and the circumstances at any given 
corrective action facility. 

2. Post-Closure Rule 
EPA bas long recognized the need to 

more effectively integrate corrective 
action and closure activities. Toward 
this end, the Agency proposed a rule 
entitled "Standards Applicable to 
Owners and Operators of Closed and 
Closing Hazardous Waste Management 
Facilities: Post-Closure Pecnit 
Requirement: Closure Process; State 
Corrective Action Enforcement 
Authority" (59 FR 55778. November 8, 

1994). In this notice. the Agency 
proposed revisions to the current 
requirements applicable to facilities 
with closed and closing land disposal 
units. and revisions to the requirements 
for state authorization for corrective 

'action. These provisions. described in 
more detail below. wP.re proposed as 
part of the Agency's efforts to create a 
consistent approach to cleanups at 
RCRA facilities. 

a. The Post-Closure Permit 
Requirement. The current regulations at 
40 CFR Part 270.1(c) require owners and 
operators of surface impoundments, 
landfills. land treatment units, and 
waste pile units that received wastes 
after July 26, 1982, or that certified 
closure after January 26, 1983 to obtain 
a post-closure permit for the facility, 
unless they demonstrate closure by 
removal at those units. For facilities that 
did not receive an operating permit, and 
closed under interim status standards. 
this post-closure permit serves to 
impose several critical statutory and 
regulatory requirements, including the 
requirements for corrective action. 

The November 8, 1994 proposal 
would allow a regulatory agency (e.g .• 
EPA or a:n authorized state) to address 
these facilities using the best available 
regulato,ry or enforcement authority, 
instead of requiring that agencies issue 
post-closure permits in all cases. While 
the proposal would not otherwise 
modify the applicable cleanup 
requirements at these facilities, it would 
remove the requirement that they be 
imposed through the post-closure 
permitting process. Under the proposal. 
a regulatory ag~ncy could require post
closure care (including corrective 
action) at the facility under an 
enforcement mechanism, a state t;leanup 
authority, or Federal Superfund 
authority. This flexibility contributes to 
the Agency's efforts in the Subpart S 
Initiative. 

b. Applicability of 40 CFR Parts 264 
and 265 to Regulated Units Requiring 
Corrective Action. Under the current 
regulations, the requirements that apply 
to closed and closing land disposal 
units depend on their legal status. 
Regulated units. defined in 40 CFR 
264.90 as surface impoundments, waste 
piles. land treatment units. or landfills 
that received waste after july 26, 1982, 
are subject to the fairly specific closure, 
post-closure, financial assurance, 
groundwater monitoring and corrective 
action requirements of 40 CFR Parts 264 
and 265. Non-regulated solid waste 
management units are not subject to 40 
CFR Parts 264 and 265; consequently, 
environmental risks at those units are 
determined and addressed on a site-

specific basis through the corrective 
action process. 

Despite this regulatory distinction. 
these units are often indistinguishable 
in terms of environmental risk. EPA is 
concerned that this dual regulatory 
scheme can, in some cases. limit its 
authority to determine the best remedy 
at regulated units. In the November 8, 
1994 proposal, the Agency expressed 
this concern, and solicited comment on 
whether the regulations should be 
modified to give overseeing agencies the 
discretion to remove or modify all or 
part of the Part 264 and 265 
requirements described above at a 
facility that is undergoing cleanup using 
the RCRA corrective action process. 

c. State Corrective Action 
Enforcement Authority. Under the 
current Federal authorization process. 
states are required to obtain 
authorization for implementing 
provisions of HSWA. such as Section 
3004(u), to address corrective action at 
permitted facilities. However. states 
have never been required to obtain 
authority to address corrective action at 
interim status facilities. On November 8. 
1994, EPA proposed that states be 
required to upgrade their judicial or 
administrative enforcement authority to 
respond to releases of hazardous waste 
or hazardous constituents at interim 
status facilities as provided by Sectlon 
3008(h). This provision was designed to 
provide consistent and complete 
delegation of the corrective action 
program to states. 

EPA is completing its review of 
comments on the proposed provisions 
and plans to proceed with promulgauon 
of the final rule in the near future. 

3. RCRA Statutory Reform 
On March 16, 1995 the President 

committed to identify high cost. low 
benefit provisions of the Resource 
Conservation and Recovery Act (RCR.._J 
for legislative reform. After an extens1 ve 
stakeholder outreach process, the 
Administration selected two issues. The 
first issue for legislative reform, an 
exemption for certain low risk wastes 
from costly regulation under RCRA's 
land disposal restrictions program. w~! 
signed into law-the Land Disposal 
Flexibility Act-by the President on 
March 26, 1996. 

Tlie second topic identified for 
legislative reform was the application . ! 
RCRA hazardous waste management 
requirements to cleanup wastes. The 
Administration currently is discussing 
with stakeholders and Congress the 
possible development of bipartisan 
legislation to expedite the safe and cost 
effective management of cleanup wast<'' 
that are currently subject to RCRA 
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hazardous waste management 
requirements. ln addition to RCRA 
cleanup sites, the type of refonn being 
discussed would benefit site cleanups 
under Superfund. Brownfield and State 
voluntary programs. 

4. Improvements to the Procedures for 
Authorization of State Hazardous Waste 
Program Revisions 

Under RCRA Section 3007, EPA is 
charged with authorizing equivalent 
state hazardous waste programs 
including corrective action programs. 
Authorized states administer and 
enforce the RCRA program within the 
state in lieu of the Federal program (see 
40 CFR Part 271): authorized states have 
primary enforcement responsibility, 
although EPA retains enforcement 
authority under RCRA sections 3008, 
7003. and 3013. 

Following their initial authorization, 
states are required to periodicaily revise 
their hazardous waste programs to 
remain equivalent to the Federal 
program. Since EPA is continually 
revising the RCRA program in response 
to statutory changes. court ordered 
deadlines and evolving priorities, states 
are continuaily updating their 
authorized programs. Preparation, 
review and approval of changes to 
authorized state hazardous waste 
programs represents a significant 
workload for states and EPA. ln 
addition, states have often expressed the 
concern that EPA review of changes to 
authorized hazardous waste programs is 
too detailed. resource intensive, and 
time consuming. To increase the pace 
and efficiency of authorization of state 
program revisions and respond to state 
concerns, EPA proposed changes to the 
regulations for processing state program 
revision applications in the Land 
Disposal Restrictions Phase IV rule (60 
FR 43654, August 22, 1995). Additional 
provisions to streamline authorization 
of state program revisions are under 
consideration for inclusion in the 
HWIR-Media rule. cummtly under 
development. Improvements proposed 
in the LOR Phase IV rule and under 
consideration for the HWIR-Media rule 
include: creating a tiered approach to 
tailor authorization to the complexity 
and impact of the program revisions at 
issue; increasing reliance on state 
certifications; and placing more 
emphasis on time-frames for processing 
of authorization applications. 
Improvements to the procedures for . 
state program revisions would apply to 
a11 state program revisions, including 
revisions made necessary by 
promulgation of corrective action 
regulations. 

5. Superfund Reauthorization 

As a general philosophy, EPA believes 
that the RCRA and CERCLA remedial 
programs should operate consistently 
and result in similar environmental 
solutions when faced with similar 
circumstances. Currently, Congress is 
considering legislation to reauthorize 
CERCLA. If CERCLA is amended. EPA 
believes that parallel changes in the 
corrective action program should 
generally be adopted. Changes to the 
CERCLA program which might impact 
the RCRA corrective action program 
include new approaches to setting 
cleanup standards and factoring risk 
into remedial decision making. 

6. Superfund Administrative 
Improvements and Refonns 

Independent of reauthorization of the 
CERCLA statute, EPA's Superfund 
program has undertaken a number of 
administrative initiatives to streamline 
the Superfund program and increase the 
fairness, effectiveness, and efficiency or 
CERCLA cleanups. Several of the 
proposals developed as part of the 
administrative refonn and improvement 
efforts also apply to RCRA cleanups. as 
discussed below. 

a. Guidanct~ on Land Use. On May 25. 
1995, EPA issued a Directive titled, 
"Land Use in the CERCLA Remedy 
Selection Process." The directive has 
two primary objectives. First, to 
promote early discussions between EPA 
and local land use planning authorities, 
local officials, and the public regarding 
reasonably anticipated future land uses. 
Second, to promote the use of the 
information from those discussions to 
formulate realistic assumptions 
regarding future land use, and to clarify 
how land use assumptions influence 
risk assessment, development of 
remedial alternatives, and remedy 
selection. 

The directive was developed 
primarily to address land use 
considerations under the CERCLA 
program; however, the principle of early 
ahd complete involvement of 
stakeholder groups to develop realistic 
land use assumptions is equally 
applicable to the RCRA corrective action 
program. EPA recognizes that RCRA 
facilities are often industrial properties 
that are actively managed, rather than 
the abandoned sites typically addressed 
under CERCLA. Because of this 
consideration, the directive stated that 
non-residential use considerations 
might be especially appropriate at many 
RCRA corrective action facilities. 
Consideration.of non-residential land 
use in RCRA corrective actions was 
addressed in the 1990 proposal and is 

discussed further in Sections III.C.5.j 
and V.E.1 of today's Notice. 

b. Soil Screening Guidance. In 
December 1994, EPA issued a draft 
··superfund Soil Screening Guidance," 
(SSG) for public review and comment. 
The SSG was developed to accelerate 
decision making at CERCLA and other 
cleanup sites by focusing investigations 
on exposure pathways and 
contaminated areas of concern and 
eliminating certain pathways, areas, and 
contaminants not of concern from more 
detailed assessments. The S 7 -; provides 
a framework for developing ,te-specific 
screening levels for residential-based 
exposure scenarios. 

Specific soil screening levels (SSLs). 
derived in accordance with the SSG, are 
defined as contaminant concentrations 
in soil below which no further action or 
study would generally be warranted 
under CERCJ..A. They are not intended 
to be cleanup levels. According to the 
SSG. where soil contaminant 
concentrations equal or exceed SSLs, 
further assessment, but not necessarily a 
cleanup, would likely be warranted. 

EPA is evaluating comments on the 
draft guidance and intends to issue final 
soil screening guidance in the near 
future. The Agency anticipates that the 
SSG may also be used to develop action 
levels for certain RCRA corrective action 
facilities. For more infonnation on the 
role of action levels during corrective 
actions. see Section Ill.C.Z.e of today's 
Notice. 

c. Presumptive Remedies. The 
Superfund program began developing 
presumptive remedy guidance in 1991. 
to use past experience to streamline 
cleanups. Presumptive remedies are 
preferred technologies for common 
categories of sites, based on historical 
patterns of remedy selection and EPA"s 
scientific and engineering evaluation of 
performance data on technology 
implementation. The Agency expects 
that presumptive remedies will be used 
at all appropriate sites, including RCRA 
facilities. to help ensure consistency in 
remedy selection and implementation 
and to reduce the cost and time required 
to investigate and remediate similar 
types of sites. Several presumptive 
remedy guidance documents are 
available and have been placed in the 
docket for today's Notice. including: 
Presumptive Remedies: Policies and 
Procedures: Presumptive Remedy for 
CERCLA Municipal Landfill Sites; 
Presumptive Remedies: Site 
Characterization and Technology 
Selection for CERCLA Sites with 
Volatile Organic Compounds in Soils: 
and. Presumptive Remedies for Soils, 
Sediments and Sludges at Wood 
Treating Sites. Future presumptive 
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remedy guidance documents may 
address sites with groundwater 
contamination. sites contaminated with 
polychlorinated biphenyl compounds 
(PCBs). and manufactured gas sites. 

d. Community Based Remedy 
Selection. In an effort to increase 
community involvement. EPA plans to 
pilot a new community-based 
Superfund remedy selection process. 
Under this process. EPA will assist 
community groups, local governments 
and other stakeholders in developing 
consensus and becoming more directly 
involved in remedy selection at select 
Superfund sites. 

During the first half of fiscal year 
1996, EPA will develop guidelines and 
options for community-based remedy 
selection pilot programs at specific sites. 
These pilot programs will empower 
affected parties to play a direct role in 
finding a protective. cost-effective 
remedy for a Superfund site in their 
community, inform affected parties of 
the applicable statutory and regulatory 
requirements, and improve community 
understanding and acceptance of 
Superfund remedies. EPA will use the 
results of the Superfund community
based remedy selection pilot programs 
as it works to improve public 
participation at RCRA corrective action 
facilities. 

7. Brownfields Initiative 

EPA developed the Brownfields 
Economic Redevelopment Initiative to 
help communities revitalize abandoned. 
idled, or under-used industrial and 
commercial sites where expansion or 
redevelopment is complicated by 
environmental contamination. Through 
the Brownfields Action Agenda. the 
Agency committed to fund up to 50 
Brownfield Pilot Programs to explore 
brownfield characterization and 
redevelopment strategies at the local 
level. The brownfields pilots will test 
redevelopment models, direct special 
efforts toward removing regulatory 
barriers without sacrificing 
protectiveness, and facilitate 
coordinated environmental cleanup 
efforts at the Federal, state and local 
levels. The Pilots are intended to 
provide EPA. states, tribes. 
municipalities, and communities wtth 
useful information and strategies as they 
continue to seek new methods to 
promote a unified approach to site 
assessment. environmental cleanup. and 
redevelopment. To date, EPA has 
awarded 40 pilots. 

EPA anticipates that many approaches 
to cleanup and site redevelopment 
evolving from the Brownfields lmtiative 
will have direct application to the 

corrective action program and the 
SubpartS Initiative. 

8. Environmental justice 

Executive Order 12898, "Federal 
Action to Address Environmental 
justice in Minority Populations and 
Low-Income Populations," directs each 
Federal Agency to " ... make achieving 
environmental justice part of its mission 
by identifying and addressing, as 
appropriate, disproportionately high 
and adverse human health and 
environmental effects of its programs, 
policies and activities on minority 
populations and low income 
populations." In response to the 
Executive Order and to concerns voiced 
by many groups outside the Agency, 
EPA issued a Directive on September 
21, 1994 which required that 
environmental justice issues be 
considered at all stages of policy, 
guidance and regulation development. 

EPA has identified four main areas of 
environmental justice concerns within 
the SubpartS Initiative: (1) outreach to 
stakeholders, including members of 
affected communities, during the 
rulemaking process; (2) public 
participation on a site-specific level 
during the corrective action process: (3) 
public participation in future land-use 
and associated remedial decisions; and 
(4) ensuring the continued effectiveness 
of any institutional controls. The 
Agency recognizes that discussions of 
streamlining. such as those in today's 
Notice. often raise concerns in 
environmental justice communities. The 
Agency remains committed to 
identifying and 11ddressing 
environmental justice concerns and to 
expanding public participation in the 
corrective action process, and would 
welcome the involvement of the 
environment justice community in 
development of the Subpart S Initiative. 

9. Permits Improvement Team 
In July 1994, EPA organized a group 

of state, tribal and local government 
officials to examine and propose 
improvements to EPA's permit 
programs. This group is k.nown as the 
Permits Improvement Team. The 
Permits Improvement Team is 
examining ways to streamline the 
permitting process, exploring 
alternatives to individual perinits, and 
evaluating ways to enhance public 
participation in permitting. For RCRA 
corrective action, the emphasis is on 
addressing RCRA and non-RCRA 
facilities in order of environmental 
priority, rather than having a state's 
priorities skewed by the RCRA permit 
process. For example, the RCRA permit 
could include a general provision to 

require compliance with the state's 
existing environmental cleanup 
program. Any changes to the RCRA 
permitting program that result from the 
Permits Improvement Team's efforts 
will be cons1dered as EPA implements 
the SubpartS Initiative. 

III. Corrective Action Implementation 
As discussed in Section II of today's 

Notice, EPA generally uses the 1990 
corrective action proposal, 
supplemented by later guidance, as a 
guideline for corrective action 
implementation. The 1990 proposal was 
intended to support a flexible approach 
to corrective action. Unfortunately, EPA 
believes the proposal has at times been 
interpreted too narrowly, and much of 
the intended flexibility has been under 
used. In addition, the nature of the 
corrective action program and some of 
EPA's positions have evolved since 
1990. 

For the benefit of those involved with 
the corrective action program, and to 
provide context for the requests for 
comment in Section V of today's Notice. 
this section provides a general status 
report on the corrective action program. 
and how it has evolved since the 1990 
proposal and includes guidance on a 
number of topics not fully addressed in 
1990. It also emphasizes the flexibility 
inherent in the current corrective action 
program and encourages program 
implementors and facility owners/ 
operators to take advantage of this 
flexibility to improve the corrective 
action process and expedite cleanups. 

A. Program Management Philosophy 
More than 5,000 facilities are subject 

to RCRA ·corrective action, over three 
times the numher of sites on CERCLA's 
National Priorities Ust (NPL). The 
degree of investigation and subsequent 
corrective action necessary to protect 
human health and the environment 
varies significantly across these 
facilities. Some facilities may require no 
cleanup at all or only minor corrective 
action, while others are as complex and 
highly contaminated as any Superfund 
site. To account for the variety of 
corrective action facilities and site· 
specific circumstances, EPA has 
emphasized a flexible, facility-speci fie 
approach to corrective action. Few 
cleanups will follow exactly the same 
course; therefore. program 
implementors and facility owners/ 
operators must be allowed significant 
latitude to structure the corrective 
action process. develop cleanup 
objectives, and select remedies 
appropriate to facility-specific 
circumstances. At the same time. a 
number of basic operating princ1 pies 
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guide corrective action program 
implementation and development. 

(1) Corrective Action Decisions Should 
Be Based on Risk 

As in most EPA programs. the 
Agency's fundamental goal in the 
corrective action program is to control 
or eliminate risks to human health and 
the environment. Risk-based decision 
making is especially important in the 
corrective action program. where it 
should be used to ensure that corrective 
action activities are fully protective 
given reasonable exposure assumptions 
and consistent with the degree of threat 
to human health and the environment at 
a given facility. 

(2) Program Implementation Should 
Focus on Results 

The purpose of the corrective action 
program is to stabilize releases and 
clean up RCRA facilities in a timely 
manner. not to ensure compliance with 
or fulfillment of a standardized process. 
Program implementors and facility 
owners/operators should focus on 
environmental results rather than 
process steps and ensure that each 
corrective action related activity at any 
given facility directly supports cleanup 
goals at that site. In focusing on results. 
program implementors are encouraged 
to use innovative approaches to 
management and oversight. 

(3) Interim Actions and Stabilization 
Should Be Used To Reduce Risks and 
Prevent Exposures 

A primary implementation strategy of 
the corrective action program is to focus 
resources first on stabilizing continuing 
releases and controlling exposure at 
facilities undergoing corrective action. 
Once a facility is stabilized. Agency 
oversight at that facility can be reduced 
and resoun::es shifted to other facilities 
of concern. By focusing on stabilizing 
many facilities, rather than pursuing a 
final cleanup at a few facilities. EPA can 
achieve a greater overall level of human 
health and environmental protection in 
the near-term. 

(4) Activities at Corrective Action 
Facilities Should Be Phased 

Significant efficiencies can be gained 
by phasing corrective action at 
individual facilities to focus on areas of 
the facility that represent the greatest 
risk to human health and/or the 
environment. Phasing allows 
information obtained from previous 
phases to be used for planning and 
refining subsequent investigations or 
responses. Using a phased approach. 
response actions can be taken at some 
high-priority areas of the facility while 

other lower-priority areas are addressed 
at a later time. 

(5) Program Implementation Should 
Provide for Meaningful Inclusion of All 
Stakeholders 

EPA is committed to including all 
stakeholders in the corrective action 
process. Stakeholders are included in 
both facility-specific decision making 
through public participation activities 
and in the development of the national 
corrective action program. The Agency 
believes stakeholder involvement is 
essential in all corrective action 
cleanups. regardless of the oversight 
mechanism used (e.g .• order. permit. 
state authority, voluntary action). 

(6) Corrective Action Obligations 
Should Be Addressed Using the Most 
Appropriate Tool for Any Given Facility 

EPA recognizes that there are many 
mechanisms or tools which can be used 
to ensure appropriate corrective action 
at any given facility, including RCRA 
orders or permits, state cleanup orders, 
and voluntary cleanup programs. Each 
mechanism has advantages and 
disadvantages when applied to 
individual facilities. Program 
implementors and facility owners/ 
operators should carefully consider 
these advantages and disadvantages 
when choosing a corrective action 
mechanism. 

(7) States Will Be the Primary 
lmplementors of the Corrective Action 
Program 

Since corrective action requirements 
will be. predominantly, implemented by 
states, EPA is committed to full and 
meaningful state involvement in 
development of corrective action 
implementation strategies. policy, 
guidance and regulations. 

B. Scope and Definitions 
Corrective action requirements apply 

at hazardous waste treatment, storage 
and disposal facilities (TSDFs). These 
include permitted facilities and 
facilities that have, have had, or should 
have had RCRA interim status. This 
collection of facilities is typically 
referred to as the "corrective action 
universe." Corrective action may be 
required for releases of hazardous waste 
or hazardous constituents from these 
facilities. as necessary to protect human 
health and the environment. EPA does 
not generally require corrective action at 
facilities which.are issued land 
treatment demonstration permits. 
emergency permits. permits-by-rule for 
ocean disposal, or research. 
development and demonstrations 
permits unless these facilities otherwise 

become subject to RCRA operating or 
post-closure permitting requirements. 

The 1990 proposal established EPA's 
views on the scope and applicability of 
RCRA corrective action authorities. 
Although EPA's views have largely 
remained unchanged in this area, there 
have been several important refinements 
or developments. as discussed below. 

1. Concept of Parity 

Most facilities in the RCRA corrective 
action universe are potentially subject to 
cleanup under numerous cleanup 
authorities, including state or Federal 
Superfund authorities. The potential for 
overlapping application of these 
authorities can cause confusion and 
concern in the regulated community 
and among state and Federal regulators. 
In the 1990 proposal, EPA stated that 
one of the Agency's primary objectives· 
was "to achieve substantial consistency 
with_ the policies and procedures" of the 
Superfund remedial program. The logic 
behind this concept is that. since both 
programs address cleanup of potential 
and actual releases, both programs 
should arrive at similar remedial 
solutions. EPA's position is that any 
procedural differences between RCRA 
and CERCLA should not substantively 
affect the outcome of remediation. 

Generally. cleanup of any given site or 
area at a facility under RCRA corrective 
action or CERCLA will substantively 
satisfy the requirements of both 
programs. We believe that. as a general 
matter, RCRA and CERCLA program 
implementors can defer cleanup 
activities from part or all of a site to one 
program with the expectation that no 
further cleanup will be required under 
the other program. For example, when 
investigations or studies have been 
completed under one program, there 
should be no need to review or repeat 
those investigations or studies under 
another program. Similarly, a remedy 
that is acceptable to one program can be 
presumed to meet the standards of the 
other.l The same principle should apply 
to authorized state corrective action 
programs and state CERCLA analogous 
programs. Over half the states have 
Superfund-like authorities. ln some 
cases. these authorities may be 
substantively equivalent in scope and 
effect to the Federal CERCLA program. 
and therefore are likely to be 
substantially equivalent to the RCRA 
corrective action program. 

1 In some casu specific releases or constiluents 
ll1l not "solid wosteo" under RCRA. For example. 
RCRA excludes from the definition of solid wu•e 
certain source. specU.I nuclear. or byproduct 
materi•l •• defined by the Atomic Energy Act 42 
u.s.c. § 2011. 
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EPA emphasized the concept of parity 
in a recently issued policy for deleting 
RCRA facilities from the NPL and 
deferring their cleanup to the RCRA 
corrective action program (60 FR 
14641 ). available in the docket for 
today's Notice.• EPA is planning to 
issue additional guidance on RCRA and 
CERCLA parity in an upcoming policy 
memo. "Coordination of RCRA/CERCLA 
Activities" and through the inter-agency 
and state "Lead Regulator Workgroup." 

2. Voluntary Cleanup 
EPA strongly encourages voluntary 

corrective actions. As discussed in the 
1990 proposal, voluntary cleanups have 
a number of ad\·antages. including 
timeliness. flexihility. and efficient use 
of facility owner/operator and Agency 
resources. Unfortunately. 
reptesentatives of the regulated 
community have. on occasion. 
complained that procedural barriers 
have delayed cleanups they were 
willing to undertake voluntarily. Over 
the last few vears, EPA and the states 
have taken s-ignificant step,.; to address 
:.his concern and to further encourage 
and facilitate voluntary actions. For 
example. EPA is planning to issue 
guidance on the usl'l of state voluntary 
cleanup programs to 11drlress 
r.ontamination at sites that may be 
~ubjcct to c!Aanup under the 
Comprehensive Envirmuilental 
Response. Compensation, and Liatility 
Act including hazardous waste 
generators, unregulated by RCRA 
corrective action requirements. The 
Guidance for Development of 
Memoranda of Agreement (MOA) 
Language Concerning State Voluntary 
Cleanup Programs is being developed in 
partnership with interested states and 
will outline general principles which 
EPA will use when deciding whether to 
endorse a state voluntary cleanup 
program and to assure private parties 
that subsequent Federal action under 
CERCLA will not be taken except under 
limited circumstances. 

The same general principles 
established in the CERCLA MOA 
guidance may apply to the use of state 
voluntary cleanup programs at facilities 
subject to RCRA corrective action; 
however, because of distinctions in 
statutory requirements. consideration of 
additional factors may be required of 
those programs. Issues associated with 
voluntary clebnups at facilities subjt'ct 

• The RCRA deletion policy does not pertain to 
Feden1l Facilities. even if such fAcilities are also 
sub,ect to RCRA Corrective Action: however. 
program implementors end t.cility ow'nersl 
operators are encouraged 10 use interagenc-y 
•greements to eliminate duplication of effort. 
•ncludiOg oversight. I( Fedflr.l racilities 

to RCRA corrective action. including the 
use of state voluntary cleanup programs, 
are discussed in Section V.O.J of today's 
Notice. 

3. Definitions 

The 1990 proposal included 
definitions for a number of terms which 
help to further define the applicability 
of RCRA corrective action. Pending final 
action on the proposal. EPA has 
generally continued to interpret these 
terms consistently with the proposal; 
however, as EPA has gained experience 
with applications in particular cases, it 
has refined its interpretations in some 
respects. The following discussion 
highlights the way in which these issues 
have been addressed in some specific 
situations (e.g., cases decided by the 
EPA Environmental Appeals Board 
(EAB)). 

a. Facility. Under RCRA § 3004(u), 
corrective action is required for releases 
form solid waste mana~ement units at 
facilities seeking RCRA permits. The 
1990 proposal defined "facility" as "all 
contiguous property under the control 
ol the owner or operator seeking a 
permit under Subtitle C of RCRA." This 
definition was finalized when the rule 
on corrective action management units 
(CAMUs) was promulgated (58 FR 8658, 
February 16. 1993) and is now codified 
at 40 CFR 260.10. For reasons diS<:ussed 
in the 19!:10 proposal. the term "facility" 
for corrective 1:1dion purposes is 
separate and substantively different 
from the facility definition for other 
RCRA purposes. 

A number of issues continue to arise 
regarding the application of the facility 
definition. A common issue is whether 
or not a certain parcel is considered 
"contiguous" for purposes of the 
corrective action facility definition. One 
such situation is the case of two parc'els 
under common ownership but separated 
by a road or public right of way. In the 
1990 proposal, EPA indicated it would 
interpret such parcels to constitute a 
single facility for purposes of corrective 
action. This approach was recently 
accepted by the EAB. which held that 
two parcels were a single facility where 
they were separated by a privately 
owned railroad line (In re Exxon Co .. 
USA. RCRA Appeal No. 94-8 (EAB May 
17, 1995)). 

Another common scenario involves 
two geographically separated parcels 
under common ownership that are 
connected by ditches. bridges, or other 
links under the control of the facility 
owner/operator. In the Exxon permit 
appeal. the EAB noted the fact that the 
two parcels (which it found to be 
"contiguous" in any case) were also 
connected by a sewer system collecting 

waste water from different parts of the 
facility. It pointed out that in an earlier 
case, evaporation ponds three miles 
from a refinery were treated as part of 
the same facility because they were 
linked to the refinery by a drainage 
ditch controlled (although not owned) 
by the same party. (See, In re Navajo 
Refining Co .. RCRA Appeal No. 88-3 
(Adm'r june 27, 1989)). In a separate 
final RCRA section 3008(h) order, EPA 
has determined that two parcels on 
opposite sides of a river, but connected 
by a trestle, constitute a single facility 
for corrective action purposes. (See, In 
re Sharon Steel Corp .. Docket No. RCRA 
lll-062-CA (Region Ill).) 

The 1990 proposal requested 
comment on how the definition of 
facility should apply where a large 
parcel is owned by one party who lease~ 
a small portion to another party for a 
RCRA-permitted facility. In the 
proposal, EPA indicated that it would 
consider corrective action requirements 
to extend to SWMUs throughout the 
larger parcel. At the same time. EPA 
recognizes that there are differing v1ews 
as to the policy merits of this 
interpretation and invites further 
comment in section V.C.2 of tociav's 
Notice. · -

b. Release. The definition of release 
for corrective action was first discussed 
in the 1985 HSWA codificatiOn rule (50 
FR 28702.July 15. 1985). In the 19115 
rule, EPA wrote that the definition ui 
release for corrective action should. ~1 d 

minimum. be as broad as the defin11wn 
of release underCERCLA. Accord1ngly. 
EPA has interpreted the term release to 
mean "any spilling. leaking, pumping. 
pouring, emitting, emptying, 
discharging, injecting, escaping. 
leaching, dumping or disposing into 1he 
environment." (See, 50 FR 28713. Julv 
15, 1985.) ln the 1990 proposal. EPA. 
clarified that the definition of release 
also includes abandoned or discarded 
barrels, containers, and other closed 
receptacles containing hazardous wastes 
or constituents and that it could include 
releases that are permitted under other 
authorities. such as the Clean Water :\L: 
EPA continues to adhere to these 
interpretations of the term "release .. 

c. Solid Waste Management Umt lr. 
1990, EPA proposed to define the tl'r:n 
"solid waste management unit" or 
"SWMU" to mean, "Any discemtble 
unit at which solid wastes have been 
placed at any time, irrespective of 
whether the unit was intended for lh..
management of solid or hazardous 
waste. Such units include any area at .1 

facility at which solid wastes have l:w.-:o 
routinely and systematically released 
Pending resolution of the 1990 prop'"·'' 
EPA has used this definition in 
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corrective action implementation. The 
inclusion of units not specifically 
intended for the management of solid or 
hazardous waste is supported by the 
legislative history of RCRA sections 
3004 (u) and (v), and this point has been 
applied in decisions by the EAB. (See, 
e.g., In re General Motors Corp., RCRA 
Appeal No. 9(}-24 (EAB Nov. 6, 1992).) 

As discussed in the 1990 proposal. 
not all areas where releases have 
occurred are considered SWMUs. ln the 
1990 proposal, EPA indicated a one
time spill which had been adequately 
cleaned up would not constitute a 
SWMU; on the other hand. a location at 
which wastes or other materials were 
released in a routine and systematic 
manner (such as a loading area where 
minor spills or leaks occum!d routinely 
over time) would be a SWMU. The 1990 
proposal indicated that industrial 
sewers used for collecting wastes would 
constitute SWMUs. This interpretation, 
which was based in part on earlier 
decisions in permit appeals, has been 
affirmed by the EAB in In re Amoco Oil 
Co .. RCRA Appeal No. 92-21 (EAB Nov. 
23. 1993). 

The definition of a SWMU is often a 
point of disagreement when corrective 
action permits or orders are issued. 
Facility owners/operators and 
representatives of the regulated 
community often argue that Congress 
intended the RCRA corrective action 
program to be focused on waste 
management units (i.e., SWMU) and 
that non·waste·management related 
releases (e.g., spills) should be 
addressed by other cleanup programs or 
authorities. EPA notes that authority 
exists for requiring corrective action for 
releases that are not attributable to 
SWMUs. Given the legislative history of 
RCRA section 3004(u), which 
emphasizes that RCRA facilities should 
be adequately cleaned up. in part, to 
prevent creation of new Superfund sites, 
EPA believes that corrective action 
authorities can be used to address all 
unacceptable risks to human health or 
the environment from RCRA facilities. 
In the permitting context, remediation 
of non-SWMU related releases may be 
required under the "omnibus" authority 
(see 40 CFR 270.32(b)(2)) which allows 
EPA to impose such permit conditions 
as are necessary to protect human health 
and the environment. In other contexts, 
orders under RCRA sections 3008(h) or 
7003 may require remedial action to 
address releases regardless of whether a 
SWMU is present. Therefore, extended 
debate or litigation over a particular 
SWMU designation will in many cases 
be unproductive for all parties and, as 
a general principle, EPA discourages 
debate on these issues. believing that 

discussions should more properly focus 
on whether there has been a release that 

·requires remediation. 
To reflect a more holistic approach. 

permits and orders often use the term 
"area of concern" to refer to releases 
which WllJTllilt investigation Or 
remediation under the authorities 
discussed above, regardless of whether 
they are associated with a specific 
SWMU as the term is currently used. 
For example, when an overseeing 
agency believes one-time spills of 
hazardous waste or hazardous 
constituents have not been adequately 
cleaned up, these releases are often 
addressed as areas of concern. 

d. Hazardous Waste and Hazardous 
Constituent. RCRA section 3004(u) 
requires corrective action for releases of 
"hazardous wastes or constituents." As 
discussed in the 1990 proposal, EPA 
interprets the term "hazardous waste," 
as used in RCRA section 3004(u) to 
include all wastes that are hazardous 
within the statutory definition in RCRA 
section 1004(5), not just those that are 
either listed or identified by EPA 
pW'Suant to RCRA section 3001. 

EPA also used the 1990 proposal to 
discuss use of the phrase "or 
constituents" ;n RCRA section 3004(u). 
EPA views this phrase as significant in 
two ways. First, it indicates that 
Congress was particularly concerned 
that, within the broad category of wastes 
that might be "hazardous" within the 
statutory definition, the corrective 
action authority should be used to 
address the specific subset of 
"hazardous constituents." Second. it 
indicates that the corrective action 
authority was qot intended to be limited 
to hazardous waste. and extends to 
hazardous constituents regardless of 
whether they also fall within the term 
"hazardous waste," or whether they 
were derived from hazardous waste. 
Under this interpretation. constituents 
that were contained within 
nonhazardous solid wastes may be 
addressed through corrective action. 

C. Corrective Action Process 
The corrective action process 

discussed in the 1990 proposal was 
structured around five elements 
common to most cleanup activities: 
initial site assessment, site 
characterization, interim actions, 
evaluation of remedial alternatives, and 
implementation of the selected remedy. 
These elements typically occur, to one 
degree or another. during most 
cleanups. As discussed in the 1990 
proposal, EPA emphasizes that no one 
approach to implementing these 
cleanup elements is likely to be 
appropriate for all corrective action 

facilities; therefore. a successful 
corrective action program must be 
procedurally flexible. 1n addition. these 
cleanup elements should not become 
ends in themselves; EPA continues to 
encourage program implementors and 
facility owners/operators to focus on the 
desired result of a cleanup rather than 
a mechanistic cleanup process. These 
five elements should be viewed as 
evaluations necessary to make good 
cleanup decisions, not prescribed steps 
along a path. · 

1. Initial Site Assessment 

The first element in most cleanup 
programs is an initial site assessment. 
During the initial site assessment 
information is gathered on site 
conditions. releases, potential releases, 
and exposure pathways to determine 
whether a cleanup may be needed and 
to identify areas o{ potential concern. 
Overseeing agencies may also use initial 
site assessments to set relative priorities 
between sites and allocate oversight and 
other resources. 

In the CERCl.A program, the initial 
site assessment is called a Preliminary 
Assessment/Site Investigation, or PAIS!; 
in the corrective action program. it is 
referred to as a RCRA Facility 
Assessment or RF A. During an RF A, an 
overseeing agency typically compiles 
existing information on environmental 
conditions at a given facility and. as 
necessary. gathers additional facility
specific information on solid waste 
management units and other areas of 
concern, releases, potential releases. 
release pathways. and receptors. 
Information gathered during an RF A 
usually forms the basis for initiating full 
scale site characterization 

a. Facility Owners/Operators May 
Gather RFA Information. At the time to 
today's Notice, EPA and the states have 
completed 3,534 RFAs at RCRA 
facilities. In the past, EPA has been 
reluctant to allow facility owners/ 
operators to conduct RF As because of 
concern over the adequacy of the facility 
submissions; however, by now the RF A 
is a well developed process and EPA 
believes it may be more reasonable to 
accept the work of facility owners/ 
operators. Where RF As have not yet 
been completed, facility owners/ 
operators may choose to conduct their 
own site assessment and submit the 
report to EPA for review. If EPA believes 
the site assessment is adequate, the site 
assessment may be approved and 
adopted as the RF A for the facility. ln 
the same way, when an RF A was 
completed some years ago. a facility 
owner/operator might conduct a site 
assessment to update the RF A and 
submit it to EPA for review. approval 
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and adoption as an RF A update. Facility 
owners/operators who choose to 
conduct or update their own RFAs 
should ensure that they address all solid 
waste management units and other areas 
of concern at the facility. Guidance on 
the scope of RF As is available in "RCRA 
Facility Assessment (RFA) Guidance" 
EPA/530/SW-86/053, PB87-107769, 
October 1986, which has been placed in 
the docket for today's Notice. Facility 
owners/operators who want to obtain a 
copy of the RF A conducted for their 
facility should contact the appropriate 
EPA Regional Office or their authorized 
state. 

b. Release Assessment. Release 
assessments (sometimes referred to as 
Phase 1 assessments) are used to 
confirm or reduce uncertainty about 
solid waste management units. areas of 
concern, and potential releases 
identified during the initial site 
assessments. Under the corrective action 
process as originally conceived. 
program implementors and facility 
owners/operators would typically move 
directly from the initial site assessment 
to full scale site characterization. As 
program implementors and facility 
owners/operators have gained 
experience in corrective action 
implementation. they have often found 
it aJvantageous to conduct a limited 
release assessment after the RF A but 
before full scale site characterization. to 
focussubsequent investigations or 
eliminate certain units or areas from 
further consideration. Release 
assessments can be especially helpful in 
cases where the RF A is old or where the 
overseeing agency and the facility 
owner/operator disagree about inclusion 
of one or more units. areas. or releases 
in the site characterization. 

Information collected during a release 
assessment can be used to focus site 
characterizations on the areas and 
releases and exposure pathways which 
constitute the greatest risks or potential 
risks to human health and the 
environment and to eliminate areas 
from consideration during site 
characterization. For example. an initial 
site assessment could identify an old 
waste pile as a solid waste management 
unit. The facility owner/operator might 
present information showing that the 
waste in the pile had been removed: 
however, there may be little or no 
information to confirm that releases 
from the unit (if any) were adequately 
addressed during waste removal. The 
facility owner/operator could. during a 
release assessment. conduct highly 
focused sampling at the unit to confirm 
that releases either had not occurred or 
were adequately remediated. 

c. National Corrective Action 
Priontization System. Implementing 
agencies often use initial site 
assessments to set priorities for limited 
oversight resources. In the corrective 
action program. EPA sets priorities 
using the National Corrective Action 
Prioritization Svstem (NCAPS). NCAPS 
priorities are generally based on 
information gathered during the RFA. 
Because of the number of facilities 
subject to corrective action. the variety 
of facility-specific conditions, and the 
limitations on Agency oversight 
resources, careful prioritization is 
essential. The Agency's policy is to 
focus its corrective action resources first 
on facilities and areas at facilities which 
present the greatest relative risk to 
human health and the environment. 
Accordingly. NCAPS considers the 
environmental setting of a facility and 
potential receptors. actual and potential 
releases of hazardous wastes or 
constituents from the facility. and the 
toxicity of constituents of concern to 
group facilities into high. medium and 
low priority groups. 

NCAPS rankings are based on risk, 
but NCAPS does not involve a 
traditional site-specific risk assessment. 
NCAPS is a resource management tool 
that EPA and authorized states use to set 
relative priorities among corrective 
action sites to focus limited agency 
resources. Currently 40% of facilities 
subject to corrective action are 
considered high priority. 30% medium. 
and 30% low. 

2. Site Characterization 
Before cleanup decisions can be 

made. some level of characterization is 
necessary to ascertain the nature and 
extent of contamination at a site and to 
gather information necessary to support 
selection and implementation of 
appropriate remedies. In the CERCLA 
program, this step is referred to as the 
Remedial Investigation or RI: in the 
RCRA program. the RCRA Facility 
Investigation or RFl. 

Carefully designed and implemented 
RFis are critical to accurately 
characterize the nature, extent. 
direction, rate. movement. and 
concentration of releases at a given 
facility: this information is needed to 
determine potential risks to human 
health and the environment and support 
development and to implementation of 
corrective measures should they prove 
necessary. It can also be used to 
eliminate facilities which are shown not 
to present unacceptable risks from 
further consideration. A successful RFI 
will identify the presence. movement. 
fate. and risks associated with 
environmental contamination at a site 

and will elucidate the chemical and 
physical properties of the site likelv to 
influence contammation migratiOn' and 
cleanup. 

The 1990 proposal outlines the types 
of information which may be required 
during a remedial investigation. As 
discussed in the 1990 proposal. program 
1mplementors and facility owners/ 
operators should gather the information 
necessary to support cleanup decisions: 
collection of all the information 
discussed in the 1990 proposal will not 
be necessary at most facilities. 

Experience in corrective action 
implementation bas demonstrated that 
poorly focused investigations can 
become a drain on time and resources 
and. in some cases, unnecessarily delay 
remedial actions. EPA emphasizes that 
remedial investigations should be 
tailored to the specific conditions and 
circumstances at the facility and 
focused on the units, releases. and 
exposure pathways of concern. For 
example. in delineating the extent of 
contamination it may not be necessary 
to delineate to background 
concentrations in all cases. ln some 
cases, information adequate to support 
cleanup decisions can be obtained 
through delineation to risk-based 
concentrations or other investigation 
endpoints. For example. an 
investigation endpoint might be based 
on the presence or absence of a 
competent confining layer rather than 
constituent concentrations. 

EPA has found a number of 
approaches to be particularly helpful in 
developing focused site investigations. 
as discussed below. 

a. Conceptual Site Models. Site 
investigations and remedy 
implementation are often most 
successful when based on a "conceptual 
site model." A conceptual site -·cdel is 
a tilree-dimensional picture or "' 
conditions that conveys what 1s known 
or suspected about the sources, releases 
and release mechanisms. contaminant 
fate and transport. exposure pathways 
and potential receptors, and risks. The 
conceptual site model is based on the 
information available at any given time 
and will evolve as more information 
becomes available. The conceptual site 
model may be used to present 
hypotheses that additional 
investigations could confirm or refute. 
to support risk-based decision-making. 
and to aid in identification and design 
of potential remedial alternatives. 

The conceptual site model is not a 
mathematical or computer model. 
although these tools often prove helpful 
in visualizing current information and 
predicting future conditions. The 
conceptual site model can be 
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documented by written descriptions of 
site conditions and supported by maps, 
cross sections, analytic data, diagrams of 
the site that illustrate actual or potential 
receptors, and other descriptive tools. 

The conceptual site model is dynamic 
and should be tested and refined from 
the very first stages of corrective action 
to the point at which the site has been 
remediated and no longer presents a 
threat to human health or the 
environment. The RCRA Facility 
Assessment often forms the basis for the 
first conceptual model of the site. At 
this stage, the model should be used as 
a tool to compile available and relevant 
information and to identify the urgency 
and scope of subsequent investigations 
as well as interim actions. One use of 
the conceptual site model could be to 
ensure that site conditions are 
consistent with the underlying 
assumptions that were used to develop 
standardized action levels (see Section 
III.C.2.e). The model can also be used to 
support phasing of site investigations to 
ensure data collection efforts address 
the most important information needs. 
In addition. a conceptual site model can 
be a critical tool for evaluating remedy 
performance. 

More detailed guidance on the 
development and use of the conceptual 
site model is available in "Guidance for 
Evaluating the Technical 
Impracticability of Ground Water 
Restoration" (EPA/54o-R-93--{)80). 
Additional guidance on using 
conceptual models will be included in 
the upcoming Soil Screening Guidance 
(see, Section D.F.6.b). 

b. Innovative Sitt: Characterization 
Technologies. In the 1990 proposal. EPA 
recommended a focused approach to 
site characterization activities. EPA 
continues to support data collection 
approaches that focus on information 
needed to support decisions. The 
Agency has seen tremendous 
improvements in site characterization 
efficiency when innovative approaches 
are used. especially those that rely on 
rapid sample collection (e.g .• direct
push technologies) and on-site 
analytical techniques (e.g .• sensor 
technologies, assay kits, field gas 
chromatography/mass spectrometry 
(GCJMS), X-ray fluorescence). 
Depending on the data quality 
objectives for a particular site, 
confirmatory laboratory analyses may 
also be necessary. Data quality 
objectives are discussed in Section 
lll.C.2.c, below. 

The benefits of using innovative site 
characterization technologies are 
magnified when a work plan is used 
only to convey strat~ies, methods. data 
quality objectives. and general areas 

subject to investigation, and exact 
sample locations are left to be 
determined based on iterative on-site 
data collection and analysis. Some of 
the benefits of using innovative 
characterization techniques along with 
iterative decision-making include: 
Rapid sample collection and analysis 
allowing for on-site decision making 
and optimization of the investigation 
effort: enhanced three-dimensional 
understanding of the site because of the 
greater number of data points available 
for a given commitment of resources; 
better identification of actual or 
potential risks to human health and 
environmental receptors; and, more 
rapid assessment of the need for interim 
actions. 

Program implementors and facility 
owners/operators should take advantage 
of innovative characterization 
technologies. Likewise, EPA encourages 
implementing officials to be rec:eptive to 
innovative approaches which can 
significantly improve the quality as well 
as the cost· and time-effectiveness of 
site characterization. 

c. Tailored Data Quality Objectives. 
Program implementors and facility 
owners/operators should tailor data 
gathering strategies to the purpose for 
which the data will be used. The overall 
degree of data quality or uncertainty 
that a decision maker is willing to 
accept is referred to as the Data Quality 
Objective (DQO) for a decision. The 
DQO is used to specify the quality of the 
data. usually in terms of precision, bias, 
representativeness, comparability and 
completeness. The DQ0 approach 
applies to the entire measurement 
system (e.g., sampling locations. 
methods of collection and handling. 
field analysis, etc.), not just to 
laboratory analytical operations. In 
general. EPA has found that DQ0s can 
and should be used to ensure that 
environmental data are scientifically 
valid. defensible, and of an appropriate 
level of quality given the intended use 
for the data. 

Program implementors and facility 
owners/operators using innovative site 
characterization and assessment 
approaches should pay particular 
attention to DQOs. For example. an 
objective of the early stages of an 
investigation could be to identify the 
presence of gross contamination. In this 
context. a DQO could include a higher 
method detection limit (e.g .• part per 
million) that could be obtained with 
cost-effectiv_e.field screening 
technologies. In contrast. a very low 
method detection limit (part per billion 
or even trillion) could be an appropriate 
DQO to determine if groundwater is fit 
for human consumption. 

EPA encourages program 
implementors and facility owners/ 
operators to use the DQ0 approach to 
define adequate data collection for 
corrective action decisions. EPA bas 
found that site investigations can be 
expedited considerably when DQ0s are 
carefully established. For additional 
information on incorporating QQ0s in 
the decision·making process at"'RCRA 
facilities, see Chapter One of SW-846 
(Chapter One of SW-846, Test Methods 
for Evaluating Solid Waste. Physical/ 
Chemical Methods, Third Edition as 
amended by Update 1, July 1992): "Final 
Guidance for the Data Quality Objective 
Process" EPA QA/G-4, September 1994: 
and. "Quality Assurance Project Plans 
for RCRA Ground-Water Monitoring and 
Corrective Action Activities" EPA, 
Sylvia Lowrance and H. Matthew Bills, 
July 1993. available in the docket for 
today's Notice. 

d. Use of Existing Information to 
Streamlint: the Rt:medial Investigation. 
Many RCRA facility owners/operators 
have collected information on physical 
characteristics or on the nature and 
extent of contamination at the facility 
outside of the RCRA corrective action 
process. Information on site conditions 
may have also been obtained by entities 
other than the facility owner/operator. 
As a general principle, information that 
is not time dependent should not be 
collected again: EPA encourages the 
incorporation of pertinent existing 
information into the corrective action 
process. For example. many states have 
required facilities to conduct 
groundwater investigations under state 
laws for units that are not regulated 
units under RCRA: this information can 
often be easily incorporated into a 
corrective action investigation. 
Similarly, information collected through 
a state Superfund process is also 
generally of appropriate quality to be 
directly useable to support corrective 
action decisions. 

Information that is relevant to 
corrective action may exist in reports or 
formats that are not traditionally used 
for RCRA corrective action. For 
example, engineering boring logs may 
have been generated on the f&cility by 
local utility companies, or by the facility 
itself during building construction. 
Provided data and information are 
submitted in a usable format. state or 
Federal agencies overseeing RCRA 
corrective actions should not require 
adequate information to be recollected 
or reformatted. 

Facility owners/operators who are 
developing site characterization or other 
information independently are urged to 
document the quality of their 
information carefully. Thorough 
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documentation of data quality will 
increase its usefulness in the corrective 
action process. Use of existing 
information can reduce costs of 
conducting investigations and increase 
the speed of corrective action cleanups. 

To determine whether existing data is 
appropriate for corrective action 
decisions. the nature and quality of the 
information should be assessed in vtew 
of the goals of the corrective action 
investigation. Where DQOs have been 
established. existing data can be 
assessed against DQOs to determine 
their adequacy. For example, the DQO 
for a specific corrective action decision 
could be a minimum analytical 
detection limit that is considerably 
lower than that used in an existing 
study. In this case, non-detects in the 
existing data could not be used to justify 
no action: however, the existing data 
could be used to determine "hot-spots" 
and to plan a second phase study using 
a more sensitive analytical method. On 
the other hand. if the detection limits 
were below an acceptable risk level and 
no constituents-were detected. re· 
sampling would not typically be 
required~ven if more sensitive 
methods were available. 

EPA regions and states are currently 
incorporating existing information into 
ongoing corrective actions. If the 
regulatory agencies are aware of 
pertinent existing mformation at the 
time of issuance of a permit or order, 
they have the option of explicitly 
referencing the relevant information in 
the facility investigation requirements of 
the permit or order or. if the data are of 
sufficient quality and quantity. stating 
that the data fulfill site investigation 
needs. In some cases. the facility owner/ 
operator will inform the overseeing 
agency of existing information: EPA or 
the states have the option of redirecting 
any investigations based upon the 
relevance of this information. 

e. Role of Action Levels. At certain 
facilities subject to corrective action, 
contamination will be present at 
concentrations that may not justify 
further action. For this reason. EPA has, 
in some cases, used the concept of 
··action levels" as a trigger mechanism 
for conducting additional corrective 
action activities (e.g .. additional 
investigations. evaluation of remedial 
alternatives, site-specific risk 
assessments). Under this approach. 
contamination found in a particular 
medium below an appropriate action 
level would not generally be subject to 
remediation or further study. 

Action levels are health· or 
environmental-based concentrations 
derived using chemical-specific toxicity 
information and standardized exposure 

assumptions. Action levels are often 
established at the more protective end of 
the risk range (e.g., 10·6 ) using 
conservative exposure and land use 
assumptions: however. action levels 
based on less conservative assumptions 
could be appropriate based on site· 
specific conditions. For example, if the 
current and reasonably anticipated 
future uses of a site are industrial. an 
action level based on industrial 
exposure scenarios could be 
appropriate. 

Action levels can be developed on a 
facility-specific basis or can be taken 
from standardized lists. Currently. some 
states and EPA Regions have developed 
standardized lists of action levels or 
cleanup levels (standardized cleanup 
levels can serve as action levels) for 
RCRA corrective action facilities and 
other cleanup sites. One of the earlier 
and more widely distributed lists of 
action levels was developed by EPA and 
included in Appendix A of the 
preamble to the 1990 proposal. Since 
1990, toxicity research has progressed: 
accordingly, some of the action levels 
included in the 1990 proposal may no 
longer be appropriate. In addition. the 
action levels in the 1990 proposal were 
based on residential land-use 
assumptions which may not be 
appropriate at all corrective action 
facilities. Program implementors and 
facility owners/operators should ensure 
that action levels used at RCRA 
corrective action facilities reflect up-to
date toxicity information and that action 
level assumptions are consistent with 
the physical conditions and current or 
reasonably anticipated exposure 
assumptions at any given facility. For 
example. risk to ecologic receptors is 
not accounted for in the action levels 
included in the 1990 proposal. If· 
ecologic risks are a concern at a given 
corrective action facility, program 
implementors and facility owners/ 
operators should consider developing 
facility-specific action levels to account 
for ecologic risk issues. 

EPA has found that action levels are 
most beneficial when they are available 
during the planning stages of site 
investigations. In the 1990 proposal. the 
Agency indicated that it would be 
advantageous to include action levels in 
corrective action permits to give facility 
owners/operators and the public an 
indication of contaminant 
concentrations that would likely trigger 
additional study or corrective measures. 
At the same time. the Agency 
recognized that, in some cases, 
including action levels in corrective 
action perrnits would not be necessary 
(e.g .. when available information 
establishes the need for an analysis of 

remedial alternatives). Program 
implementors and factlity owners/ 
operators have the flexibility to 
determine whether or not to include 
action levels in corrective action 
permits and ord£:rs. 

In Section V of today's Notice, EPA 
requests comments on the use of action 
levels and the role of the Federal 
government in promoting national 
consistency by developing, maintaining. 
and distributing action levels (as well as 
media cleanup levels) or standardized 
protocols for developing site-specific 
levels. 

f. Integration With the Evaluation of 
Remedial Alternatives. At most sites, 
likely remedial strategies will become 
clear during the initial site assessment 
and subsequent site characterization. To 
expedite the corrective action process, 
EPA encourages program implementors 
and facility owners/operators to focu"s 
data gathering during site 
characterization on information needed 
to support plausible remedies. This 
strategy is discussed more fully in 
Section III.C.4.a of today's Notice. 

3. Interim Actions 

Since the 1990 proposal. EPA has 
increasingly emphasized the importance 
of interim actions and site stabilization 
in the corrective action program. Many 
cleanup programs, including RCRA and 
CERCLA. recognize the need for intenm 
actions while site characterization is 
underway or before a final remedy is 
selected. Typically, interim actions are 
used to control or abate ongoing risks to 
human health or the environment in 
advance of final remedy selection. For 
example, actual or potential 
contamination of drinking water 
supplies might necessitate an interim 
action to provide alternative drinking 
water sources. Similarly. hazardous 
waste or constituents stored in poorly 
maintained or damaged drums or tanks 
might require an interim action to 
stabilize (e.g .. by overpacking) or 
remove the damaged containers. The 
concept of interim actions is especially 
appropriate to facilities subject to RCRA 
corrective action, since many facilities 
in the corrective action universe are 
operating industrial facilities, where a 
final facility cleanup might not be 
completed for many years. 

One of EPA's overriding goals in 
managing the corrective action program 
is to expedite risk reduction by 
emphasizing early implementation of 
interim actions to control or minimize 
ongoing threats to human health or the 
environment. The importance of interim 
actions at RCRA corrective action 
facilities is further emphasized in the 
Agency's Stabilization Initiative 
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discussed in Section II.E.l of today's 
Notice. 

Interim actions at RCRA facilities Call 

include a wide range of activities such 
as source removal. installation of a 
pump and treat system, and 
institutional controls. In accordance 
with the Stabilization Initiative, interim 
actions should be employed as early in 
the corrective action process as possible. 
consistent with the environmental 
objective and priorities for the site; as 
further information is collected, 
program implementors and facility 
owners/operators should continue to 
look for opportunities to conduct 
additional interim actions. Generally. 
interim actions should be compatible 
with. or a component of. the final 
remedy. 

4. Evaluation of Remedial Alternatives 
Contamination at most cleanup sites 

can be addressed using a number of 
remedial alternatives, each of which 
would present advantages and 
disadvantages. Before choosing a 
cleanup approach. program 
implementors and facility owners/ 
operators will typically analyze a range 
of alternatives and evaluate their 
advantages and disadvantages relative to 
site-specific conditions. In the CERCLA 
program the identification and 
evaluation of remedial alternatives is 
referred to as the Feasibility Study or 
FS: in the RCRA corrective action 
program. the Corrective Measures Study 
orCMS. 

The purpose of a Corrective Measures 
Study is to identify and evaluate 
potential remedial alternatives for 
facilities undergoing corrective action. 
During the CMS, program implementors 
and facility owners/operators typically 
evaluate one or more remedial 
alternatives based on site-specific 
conditions and select a preferred 
remedial alternative as the remedy. The 
CMS does not necessarily have to 
address all potential remedies for every 
corrective action facility. EPA advises 
program implementors and facility 
owners/operators to focus corrective 
measures studies on realistic remedies 
and to tailor the scope and substance of 
studies to the extent, nature and 
complexity of releases and 
contamination at any given facility. For 
example. some potential remedies 
should not be considered because they 
are simply implausible. In cases where 
EPA has identified a presumptive 
remedy (presumptive remedies are 
discussed in Section II.F.6.c of today·s 
Notice). the purpose of the CMS will be 
to confirm that the presumptive remedy 
is appropriate to facility-specific 
conditions. In cases where EPA or a 

state is using performance standards or 
a similar approach. the Agency might 
not require submission or approval of a 
formal CMS at all. EPA continues to 
emphasize that it does not want studies 
to be undertaken simply for the purpose 
of completing a perct~ived step in a 
perceived process. While. for a complex 
site. review of a full range of remedial 
alternatives may be required. at many 
sites. the preferred remedial approach 
will be apparent early in the cleanup 
process and the analysis of remedial 
alternatives should be highly focused. 

In implementing the corrective action 
program. EPA has- found a number of 
opportunities to significantly increase 
the efficiency of corrective measures 
studies, as discussed below. 

a. Integration With Site 
Characterization. EPA continues to 
emphasize that the components of 
corrective action (e.g., release 
assessment, RF1, CMS) should not be 
viewed as isolated steps in a linear 
process. In the Agency's experience. it 
is generally more efficient to focus data 
collection on information needed to 
support an appropriate, implementable 
remedy than to attempt to complete 
separate evaluations at each step. As 
remedial alternatives are considered 
during a CMS. the facility owner/ 
operator might find additional site 
characterization necessary. Similarly, 
the earlier in the corrective action 
process potential remedies can be 
identified. the more effectively 
information gathering can be focused. 
For example, in a situation where the 
contamination being addressed involves 
a large mixed fill landfill, the remedial 
alternatives will likely involve physical 
and institutional controls. These 
alternatives should be identified early in 
the RFI enabling the facility owner/ 
operator to tailor the RFl toward 
collection of information necessary to 
support development of appropriate 
physical controls. In other cases. a 
facility may have relatively limited soil 
contamination or old solid waste 
management units which the facility 
owner/operator desires to remove all 
contaminated material for treatment and 
disposal off-site. In these cases. the RFI 
might be focused on removal options 
and analysis of other alternatives would 
not be necessary. Other benefits 
associated with combination of the RFI 
and CMS can include cost savings 
associated with consolidation of reports 
and other documents, and time savings 
associated with concurrent rather than 
sequential analysis. The 1990 proposal 
and the 1990 RCRA Corrective Action 
Plan discuss other situations where the 
CMS could be combined with site 
characterization, including: 

(1) "Low risk" facilities. These are 
facilities where environmental problems 
are relatively small and where releases 
present minimal exposure concerns. 
Such facilities might have limited on
site soil contamination; 

(2) Facilities where removal remedies 
have been proposed by the owner/ 
operator. For example. at a facility 
where there is contaminated soil and 
the owner/operator proposes to excavate 
all the contaminated soil for subsequent 
off-site ~9'~ling •. treatment or disposal; 

(3) FaClhtles wtth straightforward 
remedial solutions or where 
presumptive remedies. as discussed in 
Section II.F.6.c of today's Notice, can be 
applied. These are facilities where 
standard engineering solutions, which 
have proven effective in similar 
situations, may be appropriately 
applied; 

(4) Facilities where few remedial 
options are available. This includes 
situations where there are few 
practicable remedial solutions: and, 

(5) Facilities where the remedy is 
phased. 

b. Formal Evaluation Not Always 
Necessary. At some facilities the CMS 
does not have to be submitted to an 
overseeing agency for review and 
approval in favor of a performance
based approach. ln these scenarios. the 
overseeing agency (e.g .. EPA or a state) 
might oversee the facility investigation 
to ensure that all releases and potential 
releases from the facility are adequatelv 
identified and characterized and that 
adequate remedial goals are developed 
for the facility. After the remedial goals 
undergo public review and comment 
and are approved by the overseeing 
agency, the facility owner/operator 
would design and implement a remedv 
sufficient to meet the remedial goals 
without direct agency oversight. 

For example, the remedial 
investigation at a facility may reveal 
widespread groundwater contamination 
caused by a release from an old surface 
impoundment. The remedial goals for 
the facility might be to control the 
source contaminating the groundwater. 
contain the groundwater plume. and 
restore groundwater quality to speclfi.,d 
cleanup levels. Media cleanup levels 
would be included in the remedial god I 
and the facility owner/operator would 
be required to conduct remedial 
activities in a manner which involves 
the affected public in a meaningful aflll 
timely way. The facility owner/opera lor 

would then design and implement a 
remedy (and a public participation 
plan). In this example, while the facli 1 r' 
owner/operator might analyze a numtJ<'< 
of alternatives, the overseeing agenn 
would not ordinarily second-guess th•• 
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remedial choice (since the agency had 
been involved in developing the 
performance standards). Instead. the 
overseeing agency would monitor 
compliance with the remedial goals. If 
the remedial goals or milestones were 
not met in the required performance 
period. additional remediation measures 
would likely be required. EPA favors 
performance-based approaches provided 
that the remedial goals for the facility 
are clear. the oversight during remedy 
implementation is appropriate to the 
complexity of the facility-specific 
circumstances. and the public is 
substantively involved. Many states, in 
particular the State of Georgia. attribute 
the success of their corrective action 
programs. in part. to eliminating Agency 
review and approval of the CMS as a 
step in the corrective action process in 
favor of a performance-based approach. 

c. Facility Owner/Operator Should 
Recommend a ~fei'Tf!d Remedy. EPA 
emphasizes that it expects facility 
owners/operators to develop and 
recommend remedies or remedy 
performance standards (if a 
performance-based model is being 
used), including proposed media 
cleanup levels. points of compliance 
and compliance time frames. that 
address the proposed threshold criteria 
and present an advantageous 
combination of the proposed balancing 
criteria. During remedy selection. EPA 
will consider the facility owner/ 
operator's preferred remedial 
alternative. other remedial alternatives 
and public comment. Although it is the 
responsibility of the facility owner/ 
operator to develop and recommend a 
preferred remedial alternative or remedy 
performance standard. the Agency can 
reject any alternative and require further 
analysis or prescribe a different 
remedial alternative or remedy 
performance standard. 

5. Remedy Selection 
Remedies should be protective of 

human health and the environment. and 
maintain protection over time. In 
meeting this remedial goal. EPA has 
learned that certain combinations of 
facility-specific circumstances are often 
addressed by similar approaches. Based 
on this experience, the Agency has 
developed certain expectations for 
remedies. Remedy expectations are not 
binding requirements; rather. they 
reflect collective experience and guide 
development of remedial alternatives. 
For example. the fact that remedies for 
highly mobile contaminants often 
involve some form of treatment does not 
preclude a non-treatment option; 
however. expectations developed from 
past experience can focus program 

implementors and facility owners/ 
operators on the more generally 
acceptable remedial options. In effect. 
the remedial expectations allow 
program implementors and facility 
owners/operators to profit from prior 
EPA experience and focus resources on 
the most plausible remedial alternatives. 
Many of these expectations were first 
articulated in the discussion of remedy 
selection at CERCLA sites in the 
National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP) (40 
CFR 430(a)(1)). The remedial 
expectations discussed below express 
EPA's experiences to date given our 
current remedial goals and remedy 
selection strategies; however, the 
Agency recognizes that issues associated 
with remedial goals and strategies are 
currently the subject of considerable 
public debate. i.e .. in Congressional 
discussions of Superfund 
reauthorization. Since EPA is 
committed to consistency of results 
between the RCR.A corrective action and 
Superfund remedial programs. any 
revisions to the CERCLA remedial 
expectations or the CERCLA remedy 
selection proce~s will likely be 
incorporated into RCR.A corrective 
action. Currently. EPA has the following 
remedial expectations: 

(a) EPA expects to use treatment to 
address the principal threats posed by a 
site whenever practicable and cost
effective.~ Contamination that 
represents principal threats for which 
treatment is most likely to be 
appropriate includes contamination that 
is highly toxic. highly mobile. or cannot 
be reliably c~ntained. and that would 
present a significant risk to human 
health and the environment should 
exposure occur. 

(b) EPA expects to use engineering 
controls. such as containment. for 
wastes and contaminated media which 
can be reliably contained. pose 
relatively low long-term threats. or for 
which treatment is impra~ticable. 

(c) EPA expects to use a combination 
of methods (e.g .. treatment. engineering 
and institutional controls). as 
appropriate. to achieve protection of 
human health and the environment. 

(d) EPA expects to use institutional 
controls such as water and land use 
restnctions primarily to supplement 
engineering controls as appropriate for 
short- and long-term management to 
prevent or limit exposure to hazardous 
wastes and constituents. EPA does not 
expect that institutional controls will 
often be the sole remedial action. 

, The term "cost-eHecl&ve·· does nol necess-arily 
imply least costly. 

(e) EPA expects to consider us1ng 
innovative technology when such 
technology offers the potential for 
comparable or superior treatment 
performance or implementability. less 
adverse impact. or lower costs for 
acceptable levels of performance when 
compared to more conventional 
technologies. 

(f) EPA expects to return usable 
groundwaters to their maximum 
beneficial uses wherever practicable. 
within a time frame that is reasonable 
given the particular circumstances of 
the site. When restoration of 
groundwater is not practicable. EPA 
expects to prevent or minimize further 
migration of the plume. prevent 
exposure to the contaminated 
groundwater and evaluate further risk 
reduction. EPA also expects to control 
or eliminate surface and subsurface 
sources of groundwater contamination. 

(g) EPA expects to remediate 
contaminated soils as necessary to 
prevent or limit direct exposure of 
human and environmental receptors 
and prevent the transfer of unacceptable 
concentrations of contaminants (e.g .. v1a 
leaching, runoff or air borne emissions) 
from soils, including subsurface soil5. to 
other media. 

In addition to experiences recorded tn 

the remedial expectations. EPA 
routinely encounters a number of issue' 
associated with remedy selection. as 
discussed below. 

a. Balancing Treatment and Exposur,. 
Control. Risk. is a function of toxic1tv 
and exposure; therefore. risk reduct;on 
can be accomplished by reducing 
toxicity (e.g., through treatment to 
reduce toxicity, mobility or volume) 
and/or preventing exposure (e.g .. 
through engineering and institutional 
controls). Program implementors and 
facility owners/operators often struggie 
to find an appropriate balance betw...-n 
these approaches. 

While preventing exposure may 
appear to be the most direct near-term 
means of reducing risk. permanent 
reduction of the toxicity. mobility and 
or volume of contaminated matenal 
might be the most cost-effective mean• 
of reducing risk over time. For examt'·" 
at a facility where the remedy rel1e~ .. ' 
part. on engineering controls to pre' ~r.· 
exposure there could be: associatPd 
operation and maintenance costs; t.h" 
need to maintain the RCRA facilitv 
permit for the life of the remedy; . 
increased Agency involvement to 
monitor the continued effectiveness 
the remedy; and. need for institution d. 

controls. When treatment to reduce 
toxicity. mobility or volume is chuyn 
EPA does not necessarily expect th" 
remedy to involve treatment alone ~ 
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example, highly toxic contaminated 
material could be treated so that the 
concentrations of hazardous 
constituents while still above media 
cleanup lev~ls. would support a reliable 
containment remedy. 

The exact balance between reduction 
in toxicity, mobility or volume and 
exposure control will best be . . 
established on a casa-by-casa bas1s m 
consideration of site-specific conditions: 
however. all things being equal. 
permanent reductions in toxicity, 
mobility or volume are preferred to 
exposure control because it is protective 
of human health and the environment in 
the long-term and remove~ the ~sks 
associated with the potential failure of 
engineering or institutional co~~ls. 
Program implementors and facihty 
owners/operators are cautioned against 
too great a reliance on exposure control 
remedies when alternatives which 
include permanent reduction in 
toxicity. mobility or volume are 
available, affordable and practical. 
Additional information on the balance 
between toxicity reduction and 
exposure control is available in" A 
Guide to Principal Threat and Low 
Level Threat Wastes," Superfund 
Publication 9380.J-Q6FS, November 
1991, which is available in the docket 
for today's Notice. 

b. Remedy Selection Criteria. The 
1990 proposal. like the Superfund NCP. 
established a two-phased evaluation for 
remedy selection. During the first phase. 
potential remedies are screened to see. 1f 
they meet "threshold criteri~"; r_-emed1es 
which meet the threshold cntena are 
then evaluated using various "balancing 
criteria" to identify the remedy that 
provides the best relative combination 
of attributes. While the CERCLA remedy 
selection criteria are not identical to the 
RCRA corrective action criteria 
proposed in 1990, they address the same 
types of considerations and shou!d 
generally result in similar_ remed1~s 
when applied to s1milar site-specific 
conditions. 

The 1990 proposal identified four 
remedy threshold criteria and five 
balancing criteria. The Cow threshold 
criteria proposed in 1990 wer:e that all 
remedies must: (1) be protective of 
human health and the environment; (2) 
attain media cleanup standards: (3) 
control the source(s) of releases so as to 
reduce or eliminate, to the extent 
practicable, further releases of 
hazardous waste (including hazardous 
constituents) that might pose threats to 
human health and the environment; and 
(4) comply with applicable standards for 
wRste management. EPA believes these 
threshold criteria remain appropnate as 

general goals for cleanup and screening 
tools for potential remedies. 

There has been some confusion 
regarding the propo~ed threshold . 
criterion that remed1es attam media 
cleanup standards. Attaining media 
cleanup standards does not necessarily 
entail removal or treaunent of all 
contaminated material above specific 
constituent concentrations. Depending 
on the site-specific circumstances, 
remedies may attain media cleanup. 
standards through various combmations 
of removal, treatment, engineering and 
institutional controls. For example, in 
situations where waste is left in place in 
an engineered landfill or under a cap, 
media cleanup standards would be 
attained, in part. through long-term 
engineering and institutional controls. 

The 1990 proposal identified five 
balancing criteria for choosing among 
remedies that meet the threshold 
criteria. The five balancing criteria 
proposed in 1990 were: (1) Long-term 
reliability and effectiveness; (2) 
reduction of toxicity. mobility or 
volume of wastes: (3) short-term 
effectiveness; (4) implementability; and 
(5) cost. The balancing criteria were not 
ranked in terms of relative importance. 
As discussed in the 1990 proposal, any 
one of the balancing criteria might prove 
to be the most important at a particular 
site. For example. a remedy at a certain 
site might be protective in the short 
term but not necessarily reliable in the 
long term (e.g., capping of a highly 
contaminated area). In this case. the 
need for long term reliability and the 
potential for long-term operation an~ 
maintenance costs would tend to pomt 
toward a remedy which presented a 
more advantageous combination of the 
balancing criteria (e.g .. removal or 
treaunent of hot spots, capping residual 
contamination, and implementing an 
institutional control). 

The proposed balancing criterion of 
cost has caused some confusion. Cost 
can and should be considered when 
choosing among remedies which meet 
the threshold criteria. As discussed m 
the 1990 proposal. EPA believes that 
many potential remedies will meet .all 
the threshold criteria. In that Situation, 
cost becomes an important 
consideration in choosing the remedy 
which most appropriately addresses tht 
circumstances at the facility and 
provides the most efficient use of 
Agency and facility owner/operator 
resources. For cost comparisons 
between alternatives to be accurate. they 
should include capital and operation 
and maintenance costs for the 
anticipated life of the remedy. 

Pending resolution of the 1990 
proposal. program implementors and 

facility owners/operators should use the 
threshold and balancing criteria 
proposed in 1990 as guidance when 
selecting facility-specific remedies: 
however, as discussed in Section V of 
today's Notice, EPA is also considering 
and requesting comment on a number of 
alternatives for corrective action remedy 
selection, including focusing on remedy 
performance standards. These 
alternatives are based, in part, on 
innovative approaches already used in 
some states and EPA Regions. 

c. Media Cleanup Standards. The 
term "media cleanup standards" 
typically refers to broad cleanup 
objectives; it often includes the more 
specific concepts of "media cleanup 
levels," "points of compliance," and 
"compliance time frames." The more 
specific term, "media cleanup levels" 
typically refers to site- and media
specific concentrations of hazardous 
constituents, developed as part of the 
overall cleanup standards for a facility. 
Media cleanup standards (and levels) 
should reflect the potential risks of the 
facility and media in question by 
considering the toxicity of the 
constituents of concern. exposure 
pathways, and fate and transport 
::haracteristics. 

Consistent with the CERCLA program. 
in the RCRA corrective action program 
EPA intends to clean up sites in a 
manner consistent with available, 
protective. risk-based media cleanup 

. standards (e.g .. MCLs and state cleanup 
standards) or. when such standards do 
not exist, to clean up to protective 
media cleanup standards developed for 
the site in question (e.g .. through a site-
specific risk assessme~t). Both_ . 
approaches require a s1te-speafic nsk
based decision. When available med1a 
cleanup standards are used (e.g., MCLs. 
state cleanup standards), the 
assumptions used to develop the 
standardized cleanup values should be 
consistent with the site-specific 
conditions at the facility in question. 

As discussed in the NCP and the 1990 
proposal. EPA's ris.lc reduction goal is to 
reduce the threat from carcmogemc 
contaminants such that, for any 
medium, the excess risk of cancer to an 
individual exposed over a lifetime 
generally falls within a range fr?~ to-". 
in other words. an exposed md!vJdual 
will have an estimated upperbound 
excess probability of developing cancer 
of one in one-million. to 10-4, or an 
exposed individual will have an 
estimated upperbound excess 
probability of developing cancer of one 
in ten-thousand. For non-carcmogens. 
the hazard index should generally not 
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exceed one (1). 6 Available risk-based 
media cleanup standards are considered 
protective if they achieve a level of risk 
which falls within the 10-<~ to 1()4 risk 
range.· 

EPA's preference, all things being 
equal. is to select remedies that are at 
the more protective end of the risk 
range. Therefore. program implementors 
and facility owners/operators should · 
generally use 10...0 as a point of 
departure when developing site-specific 
media cleanup standards. Use of 10-<~ as 
a point of departure does not establish 
a strict presumption that all final 
cleanups will necessarily attain that 
level of risk reduction. Given the 
diversity of the corrective action 
universe and the emphasis on 
consideration of site-specific conditions 
such as exposure, uncertainty. or 
technical limitations. the Agency 
expects that other risk reduction goals 
may be appropriate at many corrective 
action facilities. As discussed in the 
1990 proposal, EPA endorses "• • • an 
approach (to remedy selection) that 
allows a pragmatic and flexible 
evaluation of potential remedies at a 
facility while still protecting human 
health and the environment. This 
approach emphasizes the overall goal of 
10-6 as the point of departure, while 
allowing site or remedy-specific factors. 
including reasonable foreseeable future 
uses. to enter into the evaluation of 
what is appropriate at a given site." 
(See, 55 FR 30826.) 

d. Points of Compliance. As proposed 
in 1990~ the point of compliance (POC) 
is the location or locations at which 
media cleanup levels are achieved. In 
the absence of final corrective action 
regulations specifically addressing 
points of compliance. program 
implementors and facility owners/ 
operators develop POCs on a site
specific basis. For air releases, program 
irnplementors and facility owners/ 
operators have generally used the 
location of the person most expos~. or 
other specified point(s) of exposure 
closer to the source of the release. For 
surface water. program implementors 
and facility owners/operators have 
routinely established the POC at the 
point at which releases could enter the 
surface water body; if sediments are 
affected by releases to surface water. a 
sediment POC is also established. Points 
of compliance for soils are generally 

&The hazard andex is a measurement of non
carcinogenic nsk.s. It 1s calculated by summing two 
or more hazard quotients ror multiple substances 
and/or mulliple exposure palhwoys. A hazard 
quotient is the ratio or a stngle substance exposure 
level over a spec.afied tame period to .a reference 
dose for that substance der1vcd from a simil.ar 
exposure period. 

selected to ensure protection of human 
and environmental receptors against 
direct exposure and to take mto account 
protection of other media from cross
media transfer (e.g .. via leaching. runoff 
or airborne emissions) of contaminants. 
For groundwater. program 
implementors and facility owners/ 
operators generally set the POC 
throughout the area of contaminated 
groundwater or, when waste is left in 
place, at and beyond the boundary of 
the waste management area 
encompassing the original source(s) of 
groundwater contamination. This 
approach to the groundwater POC is 
generally referred to as the "throughout 
the plume/unit boundary POC." This 
approach is consistent with the 
groundwater POC described in the 
preamble to the Superfund program's 
National Oil and Hazardous Waste 
Contingency Plan (NCP, pages 8713 and 
8753, Federal Register March 8, 1990). 
EPA recommends consideration of the 
following factors when developing a 
site-specific groundwater POC: 
proximity of sources of contamination; 
technical practicability of groundwater 
remediation; vulnerability of the 
groundwater and its possible uses; and. 
exposure and likelihood of exposure 
and similar considerations. 

In 1q9o. EPA proposed specific POCs 
for groundwater, air. surface water. and 
soil. These proposals. especially the 
proposed POC for groundwater. 
generated a substantial number of 
comments. Developing site-specific 
points of compliance generally 
continues to be an area of discussion 
and debate. In Section V .E.2 of today's 
Notice, EPA requests additional 
comment regarding POCs for corrective 
action. 

e. Compliance Time Frame. The 
compliance time frame is the time 
period and schedule according to which 
corrective actions are implemented. In 
the 1990 proposal. EPA expressed a 
preference for the expeditious 
stabilization of releases. followed by 
timely completion of corrective actions 
and full restoration of contaminated 
media; however. a number of factors 
may influence the time frame within 
which media cleanup standards are 
attained. including: the extent and 
nature of contamination at the facility: 
risks to human health and the 
environment before and during remedy 
implementation; practical capabilities of 
remedial technologies: the availability 
of treatment or disposal options; and. 
the desirability of utilizing emerging 
technologies. 

Remedy implementation schedules 
developed at the time of remedy 
selection should. to the extent possible. 

specify the compliance time frame; 
however EPA recogntzes that 
uncertainties associated with 
remediallon may make it impossible to 
specify when a remedy must be 
completed. For example, due to 
complexities associated with 
contaminant occurrence in the 
subsurface and with groundwater 
remediation in general. the time needed 
to remediate groundwater at some sites 
cannot. be accurately predicted. ln these 
circumstances. the Agency recommends 
the use of performance measures or 
milestones monitored over time to track 
progress toward attaining remedial 
goals. These performance measures 
should be specified in the remedy 
implementation plans or performance 
standards. In cases where it is not 
practical to determine a precise 
compliance time frame. estimated 
compliance time frames may be used to 
help evaluate remedial alternatives and 
the technical practicability of site
specific remedial goals. 

EPA emphasizes that, at many sites, 
the primary focus should be on near
term stabilization of releases. At these 
sites. it may be appropriate to focus the 
compliance time frame and corrective 
measures implementation schedule on 
the stabilization action: the remaining 
compliance time frame and corrective 
measures implementation schedule (1f 
any are necessary) could then be 
developed during selection of the 
facility-wide remedy. 

f. Site-Specific Risk Assessments. 
EPA's strategy for corrective action 
implementation incorporates risk-based 
decision-making throughout the 
corrective action process. At some sites. 
risk-based decisions can be made using 
standardized risk considerations. such 
as standardized exposure assumptions 
At other sites. a site-specific risk 
assessment will be desirable. When a 
site-specific risk assessment is needed. 
EPA. in some cases. has directed the 
facility owner/operator to perform the 
risk assessment; in other cases EPA has 
chosen to do the risk assessment ttself -
based on data submitted by the owner/ 
operator. Site-specific risk assessments 
conducted at RCRA facilities may be 
based on CERCLA's extensive gutdance 
in this area (e.g .. "Risk Assessment 
Guidance for Superfund." Volumes I 
and II. Interim final EPA/540/t-89100 1 
and 002. December 1989 and March 
1989). Additional information on thl' 
Agency's approach to risk-based 
decision-making is available in the 
Agency's recent memorandum on rt>i< 
characterization. (See. 3/21/95 
memorandum from Carol Browner. 
"EPA Risk Characterization Program 111 

the docket for today's Notice.) The 



Federal Register I Vol. 61, No. 85 I Wednesday, May 1, 1996 I Proposed Rules 19451 

Administrator stated, "• • • we must 
improve the way in which we 
characterize and communicate 
environmental (human health and 
ecologic) risk." The key values 
conveyed in the 1995 Risk 
Characterization guidance are: (1) 
"transparency" in the decision making 
process (i.e .. full and open discussion of 
supporting analyses, uncertainties. 
assumptions. etc.); (2) "clarity" in 
communication within the Agency and 
the public regarding environmental risk 
and the uncertainties associated with 
our assessments; {3) consistency; and (4) 
reasonableness in our use of 
scientifically defensible risk 
assessments. It is EPA's policy to 
incorporate these values in all risk
based considerations. including site
specific risk assessments at corrective 
action facilities. 

g. Ecological Risk. Corrective action 
remedies must protect both human 
health and the environment. Some form 
or ecological assessment will generally 
be necessary at all corrective action 
facilities; at some corrective action 
facilities. a formal ecological risk 
assessment will be necessary. When an 
ecological risk assessment is needed, 
EPA. in some cases, has directed the 
facility owner/operator to perform the 
nsk assessment; in other cases EPA has 
chosen to do the risk assessment itself 
based on data submitted by the owner/ 
operator. The use of ecological risk 
assessment is an important component 
of the corrective action program. Often. 
environmental receptors are sensitive to 
contamination at lower concentrations 
than humans are, and the exposure is 
usually longer and more intense. In 
order to fulfill EPA's mandate. the 
program must be implemented in a 
manner that is protective of both human 
health and the environment. This 
includes the selection of media cleanup 
standards and the implementation of . 
remedial activities that are protective or 
ecologic receptors. In the process of 
selecting stabilization measures or 
implementing final remedies, program 
implementors and facility owner/ 
operators should be aware of how . 
different remedial activities may affect 
ecological systems. especially sensitive 
populations, either on or adjacent to the 
facility. 

Ecological risk assessment may be 
even more important when non
residential land use assumptions are 
used. Action or cleanup levels based on 
human health exposure scenarios or 
land use assumptions might not be 
protective of ecological receptors; 
therefore, consideration of the 
ecological exposure pathway may. in 

certain settings. be the driving factor in 
selection of action or cleanup levels. 

CERCLA's National Contingency Plan 
(55 FR 8666. March 8, 1990) designates 
certain key Federal agencies. state 
agencies and Indian tribes as natural 
resource trustees. Section 300.600 of the 
NCP indicates that trustees act on behalf 
of the public in regards to protection of 
natural resources. Under CERCLA. 
trustees should be notified when 
contamination threatens natural 
resources. As a matter of policy. EPA 
recommends that trustees also be 
notified when RCRA corrective action 
identifies a release that threatens natural 
resources. In addition, trustee agencies 
have a great deal of experience in their 
respective areas and can be used as a 
valuable resource when conducting 
ecological assessments. 

h. Determinations of Technical 
Impracticability. Remediation of 
contaminated media to a desired media 
cleanup standard can. in certain 
situations. be technically impracticable. 
Congress formally recognized technical 
impracticability (TI) in the CERCLA 
statute and EPA incorporated the 
concept in the National Contingency 
Plan and the 1990 Subpart S proposal 
(proposed 40 CFR 264.525(d) and 
264.531). 

Technical impracticability decisions 
may be made for any medium; however. 
contaminated groundwater has received 
in the most Tl-related attention. The 
single greatest cause for technical 
impracticability determinations during 
groundwater restoration has been the 
presence of dense non-aqueous phase 
liquids (DNAPLs).7 The Superfund 
program estimates that DNAPLs are 
likely present at approximately 60 
percent of NPL sites. While EPA has not 
conducted an overall assessment of the 
presence of DNAPLs at RCRA facilities. 
it believes the percentage of DNAPLs at 
high priority corrective action facilities 
is likely comparable to the Superfund 
estimate for NPL sites. To provide a 
framework for addressing technical 
impracticability, the Agency issued 
"''Guidance for Evaluating the Technical 
Impracticability for Ground-Water 
Restoration" (EPA/54o-R-93-<l80). EPA 
encourages program implementors and 
facility owner/operators to refer to this 
guidance for a more detailed description 
of technical impracticability and a 

'Liquid cont&min.ontJ that do not readily dissolve 
in water ano knoWTI as non-aqueous phase liquids 
(NAPu~ NAPLI are divided into two classes: light 
NAPLS (LNAPu). such as gasoline. ano less dense 
then water. dense NAPLI (ONAPLI), such astba 
common solvent trichloroethylene. ere more dense 
than water. NAPLI in the subsurface can cause 
long·term groundwater contamination. can be 
difficult to loe~t• and. in many circumstances. 
technically ompracticable to remove. 

discussion of related issues, including: 
a description of DNAPLs and why they 
are difficult to remediate: factors to 
consider when making a technical 
impracticability determination; and, 
appropriate and practicable remedial 
options in situations where complete 
restoration is technically impracticable. 

The possibility that certain remedies 
may be technically impracticable should 
be considered throughout the 
remediation process--from the early 
stages of developing a conceptual site 
model through all stages remedy 
implementation. When possible, 
determinations of technical 
impracticability should be made early in 
the remediation process and included in 
RCRA corrective action remedial 
decision documents (permits and 
orders). In some cues, program 
implementora and facility owner/ 
operators might not have enough 
information to justify a determination of 
technical impracticability at the time of 
the site characterization or, even. when 
the remedy is selected. At the same 
time, tht~re may be strong indications 
that restoration of a particular medium 
will be difficult and may prove 
technically impracticable (e.g .• 
complicated groundwater remedills). In 
such situations. program implementors 
and facility owner/operators may 
choose not to establish a fixed media 
cleanup level, point of compliance or 
compliance time-frame, since achieving 
full restoration may prove technically 
impracticable. Instead. the remedy 
might proceed using interim goals and 
performance measures which could be 
revisited as more information became 
available. To avoid creating 
unrealistically high remedial 
expectations in these situations. the 
corrective action permit or order should 
discuss the possibility that full 
restoration of a particular medium may 
prove technically :bcticable. 

By recognizing t 'cal 
impracticability. EPA is not in any way 
scaling back the general goal of 
returning contaminated groundwater to 
beneficial uses. Where technical 
impracticability is determined, the 
Agency would expect to require an 
alternative remedial strategy that is: ( 1 l 
technically practicable; (2) consistent 
with the overall objectives of the 
remedy; and (3) controls the source(sl of 
contamination, and hwnan and 
environmental exposures. A 
determination of TI does not release a 
facility owner/operator from correcll ve 
action obligations. 

i. Natural Attenuation. EPA's three 
major remedial programs (i.e .. 
Superfund, RCRA Corrective Action 
Program, and the Underground Storage 
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Tank Program) recognize that natural 
attenuation. in certain circumstances, 
can be an acceptable component of 
remedial actions for contaminated 
groundwater. As discussed in the NCP. 
a natural attenuation remedy uses 
natural processes such u 
biodegradation. dispersion. dilution. 
and/or adsorption to achieve remedial 
goals. (See, 55 FR 8734. March 8, 1990.) 

Natural attenuation remedies are not 
"no action:· remedies. Natural .. 
attenuation should be evaluated, where 
it might be applicable. along with and 
in a manner similar to other potential 
remedial approaches. In some cases. 
natural attenuation might be only one 
aspect of an overall approach to 
achieving remedial goals. As in any 
other remedial approach, a proposed 
remedy involving natural attenuation 
will have to be protective of human 
health and the environment and satisfy 
remedy selection criteria. Program 
implementors and facility owner/ 
operators should provide a complete 
description of natural attenuation 
remedies and emphasize that, by 
approving a natural attenuation remedy. 
an overseeing agency is not allowing a 
responsible party to avoid its remedial 
obligations. Remedies involving natural 
attenuaJion should include: a thorough 
site characterization: source control or 
removal where appropriate: 
documentation or evidence of 
attenuation processes and the ability of 
these processes to achieve remedial 
objectives: an appropriate long-term 
monitoring plan: and. in certain 
circumstances, a contingency plan for a 
more active remedial measure (e.g., 
pumpin~. 

j. Lana Use. As discussed in the 1990 
proposal, EPA's policy is that current 
and reasonable expected future land use 
and corresponding exposure scenarios 
should be considered in both the 
selection and timing of remedial 
actions. In the 1990 proposal, the 
Agency stated. "• • • contaminated 
soil at an industrial site might be 
cleaned up to be sufficiently protective 
for industrial use but not residential 
use. as long as there is reasonable 
certainty that the site would remain 
industrial." (See, 55 F1f 30803.) 
Recently. EPA issued additional 
guidance on incorporating reasonable 
future land use assumptions in remedial 
decision making in the guidance 
document "Land Use in the CERCLA 
Remedy Selection Process'' (OSWER 
Directive No. 9355.7-04, May 25, 1995: 
see Section II.F.6.a of today·s Notice). 

Reasonable future land use 
assumptions should be assessed when 
developing remedial goals for any given 
facility and used to focus all aspects of 

the corrective action process: however. 
EPA cautions against automatically 
restricting assumptions of future land 
use to extrapolation of the current use 
or relying only on designated zoning or 
industrial use codes to establish land 
use assumptions. A large industrial 
facility could include office areas, 
parlting areas. a child care area or on
site residences. Highly industrial sites 
are sometimes located adjacent to 
residential properties. All of these 
factors should be considered when 
malting land use assumptions. 

EPA recognizes the complexities 
associated with developing reasonably 
anticipated land use assumptions and 
the need for caution when basing 
remedial decisions on assumptions of 
future use: however. the Agency 
believes that non-residential land use 
assumptions are appropriate for many 
corrective action facilities. When 
remedies based on non-residential 
exposure scenarios involve a 
combination of treatment and 
engineering or institutional controls, 
program implementors and facility 
owner/operators should use currently 
available tools to ensure that the remedy 
continues to achieve its objectives over 
time and the land use assumptions 
remain valid. For example, many 
implementing agencies allow facility 
owner/operators to use institutional 
controls to ensure that exposure 
scenarios at the facility remain 
consistent with those used at the time 
of remedy selection. 

EPA requests comments on these and 
other land use issues in Section V.E.t of 
today's Notice. 

6. Remedy Implementation 
Remedy implementation typically 

involves detailed remedy design, 
remedy construction, remedy operation 
and maintenance. and remedy 
completion. ln the CERCLA program, 
remedy implementation is known as 
"remedial design/remedial action. 
operation and maintenance": in the 
corrective action program, it is known 
as "corrective measures 
implementation" or CMI. As proposed 
in 1990, corrective measures 
implementation is generally conducted 
in accordance with an approved CMI 
plan. Components of corrective 
measures implementation might 
include: conceptual design. operation 
and maintenance, intermediate design 
plans and specifications. final design 
plans and specifications. construction 
work plan. construction completion 
report. corrective measure completion 
report, health and safety plan. public 
participation plan and progress reports: 
however. in many cases. only a subset 

of ~ese documents will be required for 
md1V1dual corrective measures 
implementations. 

EPA has found a number of useful 
strategies for improving the efficiency of 
corrective measures implementation, as 
discussed below. 

a. Performance Based Corrective 
Measures Implementation. Similar to 
the performance-based approach 
discussed for evaluation of remedial 
alternatives in Section III.C.4.b of 
today's Notice. some states and EPA 
regions have developed a performance
based approach to corrective measures 
implementation. When using a 
performance-based approach to 
corrective measun!s implementation. 
the overseeing agency generally works 
with the facility owner/operator during 
remedy selection to develop remedial 
goals for the facility. Following public 
review and comment and approval of a 
remedy and remedial goals, the facility 
owner/operator Is tasked with designing 
and implementing the chosen remedy in 
a manner which would meet the 
remedial goals. For example, if the 
remedy chosen for a particular facility 
included some form of groundwater 
treatment, an accompanying remedial 
goal might be to achieve hydrologic 
containment of the groundwater plume 
and continuous reduction of the 
concentrations of hazardous 
constituents. While the overseeing 
agency would review and approve the 
remedy and remedial goals and be 
involved in developing monitoring 
systems or other means of measuring 
compliance with the remedial goals. 1t 
would not necessarily be involved wt!h 
the details of remedy design. 
construction and implementation. 
Rather, the overseeing agency would 
monitor compliance with the remedv 
implementation milestones and 
remedial goals and become involved 1n 
the details of remedy design and 
implementation only if a facility owner I 
operator was having trouble meeting the 
remedial goals. A performance-baseJ 
approach to remedy implementation 
emphasizes that the facility owner/ 
operator, not the overseeing agency. " 
responsible for designing and 
implementing a successful remedv 

b. Performance Monitoring. 
Evaluation of the performance of a 
chosen remedy is necessary to mea,ur•· 
progress toward remedial goals anJ 
ensure that remedial objectives are 
achieved. Program implementors and 
facility owner/operators have 
recognized that appropriately des1gr.•·d 
performance monitoring programs can 
maximize efficiency and cost· 
effectiveness and ensure protection ol 

potential human or ecologic receptnr' 
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Properly designed performance 
monitoring programs are especially 
important for groundwater remediation 
because the concentration and 
distribution of contamination in the 
subsurface often change with time. 
Likewise, the ability of remediation 
systems to prevent migration of 
contaminated groundwater can be 
influenced by natural and human 
factors (e.g .. seasonal precipitation or 
nearby agricultural groundwater usage). 
For groundwater remediation systems, 
performance monitoring can assess 
changes in subsurface conditions so that 
the remedy can be modified to ensure 
maximum efficiency in terms of both 
the location and pumping rate at 
individual extraction wells. 

Performance monitoring is also a 
critical aspect of a remedial alternative 
that relies on engineering controls (e.g., 
liners, barrier walls). Poorly designed 
monitoring programs for engineered 
remedies can potentially fail to detect 
releases from the "contained" areas. 

While EPA recognizes the importance 
of performance monitoring, it also 
acknowledges that long·term routines of 
sample collection and analysis carry 
significant financial burdens. The 
Agency encourages program 
implementors and facility owner/ 
operators to design monitoring programs 
with effectiveness and efficiency as 
fundamental considerations. For 
example, due to subsurface 
heterogeneities, it may be more effective 
and efficient to monitor a greater 
number of discrete locations for a subset 
of mobile contaminants. than to monitor 
fewer locations for an exhaustive list of 
analytical parameters and contaminants. 

Properly designed performance 
monitoring programs are integral to 
remedy success and should be 
considered throughout the corrective 
action process, including in remedy 
selection and design. Detailed guidance 
regarding performance monitoring and 
designing monitoring programs in 
general is available in "RCRA Ground
Water Monitoring: Draft Technical 
Guidance" (EPA/530/R-93/001) and 
"Methods for Monitoring Pump-and
Treat Performance" (EPA/600/R-94/ 
123). 

c. Completion of Corrective Measures. 
Documents specifying corrective 
measures implementation should 
include methods to determine when 
remedial goals have been achieved. For 
example, statistical procedures are often 
appropriate for determining that 
concentrations of hazardous 
constituents measured in groundwater 
samples meet a remedial goal. Other 
remedies might require that certain tests 
be undertaken to determine that 

engineering standards have been 
achieved. Decisions regarding 
completion of corrective measures may 
be made for the entire facility, for a 
portion of the facility, or for a specified 
.unit or release. The public and affected 
community should be given an 
opportunity to review and comment on 
all proposals to complete corrective 
measures. 

In 1990, EPA proposed that corrective 
measures be considered complete based 
on a three-part evaluation: the corrective 
measure had to have complied with all 
media cleanup standards; all required 
source control actions would have to be 
completed; and all specified procedures 
for removal and decontamination of 
units, equipment, devices and structures 
would have to be complete. In addition 
to certifying compliance with the three 
criteria, the Agency proposed that the 
owner/operator's certification be signed 
by an independent registered 
professional "skilled in the appropriate 
technical discipline(s)." The Agency 
chose not to propose that all 
certifications be signed by an 
independent qualified registered 
professional engineer because it 
believed that engineering certifications 
would not be appropriate in all cases 
(e.g .. for a remedy largely addressing 
groundwater. the Agency believed that 
certification by a hydrogeologist might 
be more appropriate). In the absence of 
final regulations addressing completion 
of corrective measures. program 
implementors and facility owner/ 
operators should use the requirements 
for completion of corrective measures 
proposed in 1990 as guidance when 
developing site~specific procedures for 
completion of corrective measures. At a 
minimum, the public and affected 
community should be given notice and 
an opportunity to comment before 
corrective action implementation is 
terminated and a facility is released 
from its RCRA obligations. 

D. Incorporation of Corrective Action in 
RCRA Pennits 

RCRA Section 3004(u) mandates that 
corrective action and schedules of 
compliance be required for facilities 
seeking a permit, when corrective action 
cannot be completed prior to permit 
issuance. Approximately half the states 
are authorized to implement state RCRA 
corrective action programs in lieu of the 
Federal program. In authorized states, 
the state issues the RCRA permit 
including. the corrective action 
component (using any of the options 
discussed above). In states not 
authorized for the corrective action 
program, the state typically issues most 
of the RCRA permit and EPA issues the 

corrective action portion. Although any 
given facility may be issued a portion of 
tts RCRA permit by an authorized state 
and a portion by EPA. this should not 
lead to the perception that any given 
facility has more than one RCRA permit. 
Program implementors and facility 
owner/operators should remember that 
any given faCility has only one RCRA 
permit; when joint permitting is 
necessary, EPA will coordinate 
permitting schedules and priorities with 
authorized states. 

Corrective action requirements and 
schedules can be included in RCRA 
permits in a number of ways. ln some 
cases, the RCR.A permit will contain 
detailed corrective action provisions, 
work plan requirements, and schedules. 
In other cases, the RCRA permit may 
incorporate corrective action 
requirements by referencing another 
document (e.g., a state or Federal 
corrective action order). Finally, in 
certain cases, RCRA permits may defer 
to corrective action activities being 
conducted under another authority or 
by another program. In many cases. · 
incorporation of corrective action 
requirements into any given permit will 
use a combination of these strategies. 
For example, at a corrective action 
facility where the facility owner/ 
operator has chosen to address a subset 
of the releases voluntarily. a corrective 
action permit could defer action at the 
areas being addressed by the voluntary 
cleanup while incorporating detailed 
corrective action conditions for the 
remaining releases or areas of concern. 

E. Corrective Action Orders 
Although the 1990 proposal focused 

primarily on corrective action under 
RCRA permits, EPA and the states 
frequently use orders to initiate or 
oversee corrective actions. EPA intends 
for equivalent environmental results to 
be achieved whether corrective action 
requirements are dictated in an order or 
a permit. As a matter of EPA policy. the 
substantive coCTeCtive action 
requirements and public participation 
requirements imposed under either 
mechanism are generally the same. 

RCRA, as amended by HSWA, 
includes several enforcement authorities 
which can be used to issue correc:tive 
action orders. The most commonly used 
authority is RCRA section 3008(h). 
EPA's longstanding interpretation is that 
corrective action may be required under 
RCRA section 3008(h) at facilities which 
have or should have had interim status. 
as well as some facilities that had 
interim status at one time but no longer 
do (e.g., facilities that have lost interim 
status under RCRA interim status 
section 3005(e)(2) and facilities which 
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have clean closed under interim status). 
or have failed to properly obtain interim 
status. In addition. the 1990 proposal 
explained that issuance of a permit does 
not automatically terminate the 
effectiveness of a previously issued 
3008(h) order. 

Other enforcement authorities which 
can be used to issue corrective action 
orders include RCRA sections 3013 and 
7003. RCRA section 7003 provides EPA 
the authority to take enforcement 
actions to compel corrective action 
where solid or hazardous waste may 
present an imminent and substantial 
endangerment to human health or the 
environment. RCRA section 3013 
provides EPA the authority to require 
investigations and studies where the 
presence or release of hazardous waste 
may present a substantial hazard to 
human health or the environment. All 
corrective action orders may be issued 
unilaterally by the Agency or as consent 
agreements between the respondent and 
the Agency. 

F. Public Participation and 
Environmental Justice 

EPA is committed to providing 
meaningful public participation in all 
aspects of the RCRA program. including 
RCRA corrective action. In 1993. the 
Agency released a detailed guidance 
manual on public participation (RCRA 
Public Involvement Manual. EPA 530-
R-93~06). EPA followed this guidance 
in December 1995 with the RCRA 
Expanded Public Participation rule (60 
FR 63417. December 11. 1995). EPA is 
also committed to the principles of 
environmental justice and equitable 
public participation. One of the 
Agency's central goals in the RCRA 
program is to provide equal access to 
information and an equal opportunity to 
participate. EPA conti!Wes to regard 
public participation as an important 
activity that empowers all communities, 
including minority and low-income 
communities, to become actively 
involved in local waste management 
activities. EPA strives to provide 
adequate public participation 
opportunities to all communities. 
putting forth additional effort. where 
appropriate. to reach communities that 
have not been involved in the past. 

When corrective action is part of the 
RCRA permitting process. it follows the 
procedural requirements set forth in 40 
CFR Parts 124 and 270. Under these 
requirements. the corrective action 
provisions in any permit application are 
available for public review throughout 
the permitting process and the public 
can comment on them at the draft 
permit stage. 

The RCRA Expanded Public 
Participation rule creates more 
opportunities for public participation in 
the RCRA permit process.s Additional 
opportunities of public participation 
include: (1) A prospective applicant 
must advertise and hold an informal 
public meeting before submitting an 
application for a RCRA permit: (2) the 
permitting Agency must mail a notice to 
the facility mailing list when the facility 
submits its permit application, telling 
members of the public where they can 
examine the application during Agency 
review: and (3) giving the permitting 
Agency the authority to require a facility 
owner/operator to set up an information 
repository at any time during the 
permitting process or the permit life. 
EPA anticipates that these provisions, 
combined with existing public 
participation requirements, will provide 
community members with significant 
opportunities for early input and access 
to information. 

In addition to the new requirements 
in the RCRA public participation rule. 
EPA is using guidance to help facility 
owner/operators meet the Agency's 
public participation goals. In the 
preamble to the RCRA Expanded Public 
Participation rule. EPA encourages 
agencies and facilities to use all 
reasonable means to ensure equal 
opportunities for participation and 
equal access to information. These 
means may include. but are not limited 
to. multilingual notices and fact sheets. 
as well as translators. in areas where the 
affected community contains significant 
numbers of people who do not speak 
English as a first language. The Agency 
expects all those involved in 
implementing corrective action to make 
good faith efforts to meet these 
objectives in all permitting processes. 
including corrective action. In the near 
future, EPA will issue further guidance 
to assist facilities and permitting 
agencies in providing full and equitable 
public participation in corrective action 
activities. 

EPA's policy is for corrective actions 
imposed or overseen using a non-permit 
mechanism to have the same level of 
public participation as that associated 
with permits. Although EPA typically 
has less control over public 

'The RCRA public parttctp~tion rule IS generally 
effecliv• only in s1a1cs whicil have amended !heir 
au1honzed hazardous wasle programs lo adopl 1he 
public parttctpalion rule requtremenls. AI a 
mtntmum. •II authorized states are scheduled to 
malr.e such amendmenu by july 1. 1997. The 
exceptions •re the following states and territories 
where EPA implemenu 1he enlire RCRA haz.ordous 
waste program. including the public participation 
rule: A.lasi.a, Hawaii. Iowa. Puerto Rico. the 
Northern Manana Islands. I he Virgin Islands ~nd 
Ameracan Samoa. 

participation during voluntary 
corrective actions. it strongly 
encourages the use of public 
participation and will take into account 
the level of public participation 
conducted by the facility owner/ 
operator when evaluating the 
acceptability of voluntary actions. In the 
absence of final regulations specifically 
addressmg public participation during 
corrective action. program 
implementors and facility owner/ 
operators should develop public 
participati~n strategies on a site-specific 
basts. conststent with existing public 
participation requirements and the 
program goal of full. fair. and equitable 
public participation. At a minimum. 
information regarding corrective action 
activities (e.g .• RFl and CMS reports) 
should be available to the public and 
the public should be given an 
opportunity to review and comment on 
proposed corrective action remedies. 

G. Financial Assurance 

RCRA section 3004(u) requires that, 
when corrective action cannot be 
completed prior to permitting, RCRA 
permits contain corrective action 
schedules of compliance and financial· 
assurance. Financial assurance is also 
typically included in corrective action 
orders. On October 24. 1986. EPA 
proposed detailed regulations to govern 
financial assurance for corrective action 
(F ACA). The October 1986 proposal 
would require owners or operators 
seeking an RCRA permit to demonstrate 
financial assurance for completion of 
remedies. Proposed acceptable 
mechanisms included trust funds. 
surety bonds guaranteeing performance. 
letters of credit. the financial test, and 
the corporate guarantee. These are 
similar to the mechanisms used to 
assure closure and post:.Closure costs. In 
a subsequent memorandum. EPA 
clarified that insurance would also be 
an acceptable mechanism. In addition to 
permissible mechanisms, the October 
1986 proposal provided that financial 
assurance demonstrations would 
ordinarily be required at the time of 
remedy selection (e.g .. rather than at the 
time an RFI is required). The proposal 
also discussed cost-estimating 
procedures. including the periodic 
adjustment of cost estimates. for 
determining the amounts of required 
financial assurance. 

In the absence of final rules. program 
implementors and facility owner/ 
operators have the flexibility to tailor 
financial responsibility requirements to 
facility-specific circumstances. In some 
instances. however, industry has 
expressed concern with EPA's 
implementation of the financial 
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assurance requirements. Representatives 
of the regulated community have also 
expressed concern that the costs o~ 
providing financial assurance divert 
resources from actual cleanup activities, 
and that it may be difficult for facility 
owners/operators to provide assurance 
for future work while simultaneously 
performing current work. 

In Section V of today's Notice, EPA 
requests comments on these concerns 
and on corrective action financial 
assurance in general. 1n the interim, 
EPA emphasizes that program 
implementors should apply financial 
assurance requirements flexibly and that 
their main goal should be to ensure that 
remedies proceed expeditiously. 

IV. Corrective Action Program 
Priorities 

1n the absence of detailed regulations, 
EPA and authorized states have 
implemented the corrective action 
program based on guidance and policies 
developed over the past ten years. EPA 
stresses that implementation of the 
corrective action requirements must 
continue even as the Agency considers 
improvements to the corrective action 
program. EPA's key goals and 
implementation strategies for the 
corrective action program are outlined 
below. 

1. Prioritize the corrective action 
universe: 

a. Meet the goal of assessing and 
prioritizing all hazardous waste 
treatment, storage or disposal facilities 
by end of FY96. 

b. Focus resources on high priority 
areas at high priority facilities. 

2. Increase the amount of corrective 
action: 

a. Continue to authorize states for 
corrective action. 

b. Do not duplicate work already 
performed by another Federal or state 
program. 

c. Encourage alternate state 
authorities to conduct analogous work 
at RCRA facilities. 

d. Utilize the expertise of other 
Federal/state agencies where 
appropriate (e.g., the U.S. Fish and 
Wildlife Service for ecological, wetlands 
issues). 

e. Increase the number of voluntary 
actions, including actions at facilities 
without a permit or an order, actions 
outside of an existing permit or order, 
and actions required under permit or 
order but with no Agency oversight. 

f. Disinvest or substantially reduce 
oversight at lower priority facilities and 
high priority facilities where the owner/ 
operator has proven his or her 
capability. 

3. Continue to implement the 
stabilization initiative: 

a. Implement stabiLization actionS"fls 
early in the process as possible. 

b. Phase and focus RFis to collect any 
information needed to implement 
stabilization actions. 

c. Use existing corrective action 
program environmental indicators as · 
stabilization performance measures. 

d. Include meaningful opportunities 
for public participation throughout the 
process including during extensive or 
long·term stabilization actions. 

4. Streamline the corrective action 
process where possible: 

a. Implement stabilization actions 
where possible, then disinvest and 
move on to other facilities. 

b. Focus RFI data collection and tailor 
investigations to specific site 
conditions. 

c. Use existing pertinent data. 
d. Communicate remediation 

expectations to facility owners/ 
operators early in the process. 

e. Use innovative technical tools, 
including new site characterization 
techniques and treatment technologies 
when appropriate and beneficial. 

f. Avoid unnecessary procedural steps 
whenever feasible (e.g .• eliminate the 
CMS if a desirable remedy can be 
identified without one). 

g. Use presumptive remedies when 
appropriate. 

h. Focus on plausible remedies. if a 
CMS is necessary. 

i. Conduct CMS concurrent with RFI 
when possible. 

j. Utilize site-specific performance 
standards instead of detailed review of 
work plans and remedy designs when 
possible. 

k. Consider non-residential land use 
scenarios when appropriate, while 
recognizing that ecological risks may 
end up driving media cleanup standards 
and remedy designs when using 
industrial land use assumptions. 

5. Continue to involve the public in 
all stages of the corrective action 
process. 

V. Request for Comment and Data 

EPA has the benefit of more than ten 
years experience in corrective action 
implementation as it begins the Subpart 
S Initiative. The Agency is committed to 
using this experience to identify, 
develop. and implement improvements 
to the speed. efficiency, protectiveness 
and responsiveness of the corrective 
action program as part of the Subpart S 
Initiative. Today. EPA requests 
information, comments and data to 
assist in this process. Some of the topics 
discussed in this section raise new 
concepts that would likely warrant re-

proposing regulations or developing 
new guidance documents; others were 
addressed in the 1990 proposal but are 
included in this section of today's 
Notice because the Agency is requesting 
additional comment and data at this 
time. EPA requests that comrnenters be 
as specific as possible in their responses 
to today's requests. The Agency is 
particularly interested in comments 
which rely on actual experience in 
corrective action implementation and 
include specific suggestions for 
improvement to the corrective action 
program. The Agency also requests that 
comrnenters keep in mind the objectives 
of the Subpart S Initiative: create a 
consistent, holistic approach to 
cleanups at RCR.A facilities; establish 
protective, practical cleanup 
expectations; shift more of the 
responsibilities for achieving cleanup 
goals to the regulated community; focus 
on opportunities to streamline and 
reduce costs; and, enhance 
opportunities for timely, meaningful 
public participation. 

EPA emphasizes that its purpose in 
requesting comments at this time is to 
take advantage of information and 
experience gained through program 
implementation to aid in identification 
and development of new proposals and 
to determine which portions of the 1990 
propose! should be promulgated 
immediately. EPA will consider all 
comments submitted in response to 
today's Notice in development of the 
SubpartS Initiative. Comments 
submitted during the 1990 comment 
period will be considered before the 
Agency takes final action on any part of 
the 1990 proposal. If EPA later proposes 
new corrective action regulations. full 
public notice and opportunity for 
comment wili be provided at that time. 

A. General 

EPA requests general comment on its 
implementation of the corrective action 
program to date and on the strategy, 
goals and schedule of the Subpart S 
Initiative as discussed in Sections U and 
rv of today's Notice. The Agency is 
especially interested in comments 
which include suggestions for specific 
improvements to the corrective action 
program based on actual 
implementation experiences. The 
Agency is also interested in examples of 
situations where the existing flexibility 
in the corrective action program has 
been used to expedite facility cleanups 
and in examples of the corrective action 
program providing too much or too little 
flexibility. Since the Subpart S initiative 
includes policy, guidance and rule 
development. commenters should 
include specific recommendations for 
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additional policy or guidance 
development and address the balance 
between guidance/policy documents 
and regulations (e.g., in 1990 EPA 
proposed detailed regulations to address 
most aspects of the corrective action 
program perhaps some of that 
information could be presented more 
effectively in policy or guidance 
documents). 

8. Resolution of the 1990 Proposal 
EPA believes there may be elements 

of the 1990 proposal which have been 
largely non-controversial or for which 
the issues have been fully aired; 
accordingly, going through additional 
notice and comment on all the issues 
raised by the 1990 proposal would not 
be necessary or. from an efficiency 
standpoint. desirable. On the other 
hand, many issues raised by the 1990 
proposal have evolved during the past 
six years of corrective action 
implementation. necessitating 
additional opportunities for public 
notice and comment. In the discussions 
to follow, EPA identifies the issues on 
which it believes further public input is 
most needed. EPA also requests that 
commenters identify any other issues. or 
elements of the 1990 proposal, on which 
they believe it would be inappropriate 
for the Agency to take final action 
without re-proposal. At the same time. 
EPA requests that commenters identify 
speci fie elements of the 1990 proposal 
which could be promulgated without 
additional public review and the 
advantages or disadvantages of 
immediately promulgating such 
provisions. Comments submitted in 
response to this request will be 
considered part of the administrative 
record for the 1990 proposal; however, 
commentcrs should keep in mind that 
EPA's intent is not to request new 
comment on the specifics of the 1990 
proposal. Comments submitted during 
the 1990 comment period will be 
considered before the Agency takes final 
action on any part of the 1990 proposal. 

C. Focusing the Corrective Action 
Program on Results 

As discussed earlier in today's Notice. 
the goal of the corrective action program 
is to appropriately stabilize and clean 
up RCRA facilities in a timely way. EPA 
believes that too often program 
implcmcntors and facility owners/ 
operators may lose sight of this goal and 
become distracted by processes. On the 
other hand. the purpose of a 
standardized cleanup process is to 
ensure that the program is implemented 
consistently and that all facilities 
appropriately meet cleanup goals. The 
Agency is interested in improving the 

corrective action program's focus on 
cleanup goals and requests general 
com"!hent on the balance between 
focusing on results and ensuring an 
appropriate level cleanup at all 
facilities. In addition. EPA is 
specifically interested in comments 
which address: 

1. Performance Standards 
EPA believes that focusing the 

corrective action program on 
compliance with clear measurable 
performance standards rather than a 
prescriptive corrective action process 
could significantly increase the pace 
and quality of corrective action 
cleanups. Corrective action performance 
standards could be part of a larger 
Agency effort to develop results-based 
measures. The Government Performance 
and Results Act of 1993 (GPRAJ requires 
EPA to develop and implement results· 
based measures across its programs by 
1998. For example, the corrective action 
environmental indicators (discussed 
below), were developed, in part. in 
response to the GPRA. The Agency will 
consider any performance-based 
approaches developed as part of the 
Subpart S Initiative as it develops its 
implementation plan for the GPRA. 

Reliance on performance standards, 
however, can raise a number of 
implementation issues. For example. 
some stakeholders have suggested that 
using performance standards in lieu of 
detailed review and approval of work 
plans may increase the risk that 
individual facility owners/operators 
will attempt to obscure or avoid 
legitimate corrective action obligations. 
Stakeholders have also expressed 
concern about potential reductions in 
public participation when corrective 
action activities occur with reduced 
Agency oversight. ln addition, some 
elements of corrective action may be 
difficult to specify as performance 
standards, and measuring. documenting 
compliance with, and enforcing 
performance standards can be difficult 
for facility owners/operators and 
overseeing agencies. EPA requests 
general comment of the use of 
performance standards in the corrective 
action program. The Agency is 
particularly interested in comments 
which address the details of 
documenting and measuring 
compliance with performance standards 
and in approaches to ensure adequate 
public involvement in performance· 
based corrective action activities. ln 
addition. as discussed in Section ll.E.2 
of todav's Notice. the corrective action 
progra~ currently has two 
environmental indica(ors covering 
human exposures controlled and 

groundwater releases controlled. The 
Agency requests comments on the 
development of additional 
environmental indicators: the Agency is 
spectfically Interested in indicators 
targeted at ecological risks. 

2. Less Focus on Solid Waste 
Management Units 

Use of the solid waste management 
umt (SWMU) concept as discussed in 
the 1990 proposal has led to numerous 
unsuccessful permit appeals. These 
permit appeals slow corrective action 
implementation and increase the 
transaction costs. ln certain cases. the 
~WMU concept may also deter program 
tmplementors and facility owners/ 
operators from addressing 
contamination on a site-wide basis by 
focusing corrective action resources 
unit-by-unit instead of more holistically. 

ln general, EPA believes that a holistic 
approach to corrective action, as 
opposed to a unit-by-unit approach. 
could increase cleanup efficiency and 
reduce transaction costs. EPA requests 

. general comment on focusing the 
corrective action program less on 
individual solid waste management 
units and more on holistic approaches. 
The Agency requests that commenters 
who support a less unit oriented 
corrective action program also address 
whether there is any need for 
clarifications to the corrective action 
jurisdiction language and/or the SWMU 
definition in order to use such an 
approach. 

0. Using Non-RCRA Authorities for 
Corrective Action 

EPA recognizes that there are many 
authorities which could be used to 
impose or oversee corrective action at 
any given facility. Typically, these 
authorities include RCRA orders and 
permits, state cleanup orders, and 
voluntary and independent actions. ln 
some cases. CERCLA authorities are also 
available. The Agency is concerned that. 
to date, it has not taken full advantage 
of the work of other programs in the 
RCRA corrective action program. ln 
principle. EPA believes that when a 
facility is being adequately addressed it 
should not matter what authority is 
used or what Agency is overseeing the 
cleanups. In support of this principle. 
the Agency requests general comment 
on the use of non-RCRA authorities to 
satisfy corrective action requirements. 
Commenters should address the scope 
and stringency of non-RCRA authonties 
as compared to corrective action 
requirements and the ability of non· 
RCRA authorities to adequately involve 
the public and affected communities. 
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The Agency is also specifically 
interested in comments which address: 

1. State Cleanup Programs 

Over half the states have independent 
Superfund-like authorities and cleanup 
programs; typically. these authorities 
and cleanup programs are modeled after 
the Federal Superfund program. In 
many cases, EPA believes these 
independent state authorities are 
substantively equivalent in scope and 
effect to the RCRA corrective action
program. 

The use of state cleanup programs can 
offer a number of advantages to state 
and regional personnel as well as to the 
regulated, environmental and public 
interest communities. EPA believes 
these advantages include: providing 
states the ability to recover the costs of 
their program oversight; expanded 
opportunities for public participation; 
the ability to recover damages 
associated with contamination caused 
by previous owners or operators who 
would likely not be considered liable 
under RCRA sections 3004(u) and 
3004(v); and. opportunities for 
voluntary or independent cleanups. 

Many states are already using their 
ind~pendent Superfund·like authorities 
to address releases of hazardous waste 
and hazardous constituents at facilities 
subject to corrective action. especially at 
facilities operating under interim status. 
The Agency is interested in exploring 
the relationship between independent 
state Superfund·like authorittes and the 
corrective action program and. if 
appropriate, providing some level of 
assurance that facility owners/operators 
who complete cleanups under 
independent state authorities have 
satisfied RCRA corrective act10n 
obligations. 

EPA requests general comment on the 
use of state Superfund- like cleanup 
programs to compel or conduct 
cleanups at facilities subject to RCRA 
corrective action. EPA is especially 
interested in comments which address: 

(a} Scope. Whethe: the scope and 
effect of state Superfund-like cleanup 
programs are substantively equivalent to 
the scope and effect of the RCRA 
corrective action program. 

(b) Advantages/Disadvantages. 
Advantages and disadvantages which 
might be associated with using a state 
Superfund·like cleanup authority, rather 
than. or in addition to. an RCRA 
corrective action authority, at an 
operating hazardous waste management 
factlity. 

(c) Cornplia11ce with Federal 
Standards. The degree to which 
compliance with state Superfund·likc 
authoriJies should be assumed to meet 

corrective action requirements, 
including procedural requirements such 
as public participation and p":;:-_itting. 

(d) Coordination with RCRA Permits. 
Issues which might be associated with 
coordination of state Superfund-like 
cleanup orders with RCRA permits and 
Federal RCRA corrective action orders. 

2. Enhanced flexibility for States With 
EPA-Endorsed CSGWPPs 

Current EPA policy is to provide 
stat.es:greater flexibility for the 
management and protection of their 
groundwater resources. This policy was 
stated formally in a report titled, 
"Protecting the Nation's Ground Water: 
EPA's Ground Water Strategy for the 
1990s" (Publication 21Z-1020, July 
~-The 1991 report indicated'that, to 
the extent authorized by EPA statute 
and consistent with Agency program 
implementation objectives, EPA will 
defer to state policies, priorities. and 
standards once a state has developed an 
adequate groundwater protection 
program. EPA provided a definition of 
an adequate state groundwater 
protection program in a December 1992 
guidance titled, "final Comprehensive 
State'Ground Water Protection Program 
Guidance" (EPA 100-R-93-{)01). The 
focal point of the 1992 guidance was the 
creation of Comprehensive State Ground 
Water Protection Programs (CSGWPPs). 
As discussed in the 1992 guidance. 
CSGWPPs are intended to provide a 
more efficient. coherent. and 
comprehensive approach to protecting 
the nation's groundwater resources. 

Developing a CSGWPP is a three-stage 
process. first. a state develops a "core. 
CSGWPP" and submits it to EPA for 
review and endorsement. The core 
CSGWPP is only required to include one 
groundwater protection or remediation 
program to demonstrate whether the 
state's CSGWPP approach inconsistent 
with EPA guidance. Second. after the 
core CSGWPP is endorsed by EPA. joint 
state-EPA discussions are held to 
develop a ··multi·year planning 
agreement." The multi-year planning 
agreement will establish methods and a 
schedule for incorporating other state 
groundwater programs into the 
CSGWPP. Third, at the completion of 
the multi·year planning process. all 
groundwater protection and remediation 
programs conducted in the state, 
including federal remediation 
programs. are included in a "fully 
integrating CSGWPP." 

At the time oftoday's Notice. EPA has 
endorsed ·rive state core CSGWPPs; 
endorsement of thirteen more is 
anticipated by June 1996. EPA is 
committed to taking actions within its 
own programs to provide states with 

endorsed CSGWPPs greater flexibility m 
protecting their groundwater resources. 
The Agency has recently affirmed this 
commitment in. "'EPA's Commitments 
to Support Comprehensive State Ground 
Water Protection Programs" EPA. 100/ 
R-94/002, date. In the RCRA corrective 
action program, EPA committed to 
considering state groundwater 
classification when makmg groundwater 
use assumptions, selecting groundwater 
clean.up levels, and setting cleanup 
pnontles. 

EPA is interested in evaluating 
additional opportunities to provide 
states with endorsed CSGWPPs 
enhanced flexibility in implementation 
of the RCRA corrective action program. 
EPA requests comments and suggestions 
on specific areas of flexibility that 
should be available in states with 
endorsed CSGWPPs. The Agency is also 
interested in suggestions and comments 
addressing areas where a distinction in 
the amount of flexibility afforded to 
states with an EPA-endorsed CSGWPPs 
would not be appropriate. For example. 
should states with EPA-endorsed 
CSGWPPs be provided greater flexibiltty 
than states without endorsed CSGWPPs 
in specifying groundwater cleanup 
levels. points of compliance or 
compliance time-frames based on state 
determination of current and future 
groundwater uses as recorded in an 
EPA-endorsed CSGWPP? Similarlv. 
should states with EPA-endorsed
CSGWPPs be given additional flexibt L 1·. 

to prioritize oversight resources or 
facility-specific corrective action 
schedules? 

3. Voluntary Corrective Action 
EPA requests comments on the u!>e ut 

state voluntary cleanup programs to 
accelerate cleanups at facilities subtet.l 
to RCRA corrective action and the role' 
of EPA and states in such situations 
EPA is specifically interested in 
comments which address: 

(a) Use of state voluntary cleanup 
programs at RCRA corrective act10n 
facilities. Over half the states have 
developed voluntary cleanup progru:o' 
these state voluntary cleanup prograr•,, 
vary significantly in program design · · ·· 
degree to which the state offers 
guidance and oversight during the 
cleanup pro<.:ess and the review. if a•··· 
of the final cleanup. EPA is intere~tt•d 
in comments which address the ust· · .: 
state voluntary cleanup programs tu 
accelerate corrective action at RCR.:\ 
facilities including the level of feu··~'. 
review or endorsement. if any. 
necessary for such programs. 
Commenters who support Federal 
review or endorsement should adJro·,, 
program criteria (e.g .. protectivcnc'' 
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public participation) that EPA should 
use to evaluate state voluntary cleanup 
programs used to satisfy corrective 
action obligations. 

(b) Incentives for private parties to 
accelerate corrective actions. EPA 
recognizes that many facility owners/ 
operators who might be inclined to 
accelerate corrective action voluntarily 
at their facilities may choose not to 
because of concerns that the Agency 
might "second-guess" the cleanup 
conducted and impose additional 
requirements. EPA requests comments 
on incentives which can be offered to 
encourage facility owners/operators to 
voluntarily accelerate corr-ective action 
at their facilities including approaches 
which could be used to provide comfort 
or assurance to facility owners/operators 
who complete corrective action under a 
state voluntary program. In addition, the 
Agency requests comments on the 
degree to which accelerated corrective 
action should be based on compliance 
with general performance standards or, 
alternatively, more detailed guidance 
documents or regulations. Commenters 
who support the use of guidance should 
specify whether guidance should be 
developed at the state or Federal level. 
and list the existing documents that 
they believe would be applicable. 

{c) Specific site eligibility for 
accelerated corrective action. In some 
state voluntary cleanup programs. site 
eligibility for voluntary cleanup is 
limited to sites which are considered 
low risk (e.g., sites where the 
contamination is not highly 
concentrated or highly toxic). EPA 
requests comments on site eligibility for 
accelerated corrective action and 
whether eligibility should in any way be 
limited based on the degree of health or 
environmental threat present at any 
given facility. The Agency i;o; specifically 
interested in comments which address 
whether, or to what extent, facilities 
already under real-time Agency 
oversight should be allowed to switch to 
an accelerated action pursuant to a state 
voluntary cleanup program. 

(d) Public part1cipation. EPA believes 
that meaningful opportunities for public 
participation are essential to a 
successful corrective action program; it 
requests comments on the specific 
opportunities and procedures for public 
participation which should be included 
in any voluntary corrective action 
program. 

{e) Review of accelerated actions. EPA 
anticipates that some level of review by 
the implementing state agency will be 
necessary to ensure that accelerated 
corrective actions are of sufficient 
quality to fulfill corrective action 
requirements. The Agency requests 

comments on the level of review by the 
implementing state agency. if any. 
necessary to ensure the quality of 
accelerated corrective actions. 
Commenters who believe some level of 
review is necessary should address the 
timing and substance of the review (e.g., 
audits of facility actions and records, 
review of milestone documents), and 
the role, if any, of EPA in the review 
process. 

[f) Third-party oversight. Several 
states have established cleanup 
programs which rely on a licensed 
third-party overseer, rather than 
implementing agency staff. to ensure 
compliance with cleanup requirements 
at certain facilities. One state requires 
an independent third-party overseer to 
monitor compliance with all phases of 
the cleanup process at facilities and 
certify to the implementing agency 
when cleanup at a facility is complete. 
EPA believes such approaches may 
reduce the risks associated with 
voluntarily accelerated cleanups and 
provide necessary relief to state 
regulators. While development of a 
third-party oversight system is not 
currently under consideration at the 
Federal level, EPA requests comments 
on the use of state third-party oversight 
programs for oversight of cleanups at 
facilities subject to RCRA corrective 
action. 

4. Corrective Action at Interim Status 
Facilities 

In 1990, EPA proposed that corrective 
action regulations be included in 40 
CFR Part 264 (the permitting standards). 
Tlte only changes proposed to 40 CFR 
Part 265 (the interim status standards) 
were to address the need to coordinate 
corrective action and closure activities 
at closing interim status units and 
facilities. EPA's longstanding· view has 
been that the requirements to address 
facility-wide corrective action at interim 
status facilities are consistent with those 
for permitted facilities. For this reason, 
the Agency requests comments on 
whether the corrective action 
regulations should be developed under 
40 CFR Part 265 as well as under Part 
264. The Agency is especially interested 
in comments which address the trigger 
for initiation of corrective action 
activities at interim status facilities, the 
degree to which any corrective action 
requirements included in 40 CFR Part 
265 would be independent or self· 
implementing (see, discussion of 
independent or self-implementing 
corrective action. below). ana the 
incorporation of corrective action 
activities conducted while facilities are 
under interim status into final facility 
permits. In addition. EPA requests 

comments on further modifying the 
mtenm status requirements to include 
provisions for the cleanup of releases to 
groundwater from regulated units 
equivalent to those at 40 CFR 264.100. 

5. Independent or Self-Implementing 
Corrective Action 

EPA believes that the 1990 corrective 
action proposal appropriately 
emphasized the need for flexibility and 
site-specific decisions; however. the 
administrative framework proposed in 
1990 relies on intensive oversight by a 
regulatory agency. In general, corrective 
action facility owners/operators initiate 
a cleanup only after being compelled to 
do so by a regulatory agency (e.g., in an 
order or permit}. The regulatory agency 
then reviews and approves intermediate 
steps, such as work plans and reports, 
ultimately selects the remedy, and 
ensures that the remedy is implemented 
and achieves cleanup objectives. This 
command and control approach reduces 
risks associated with all phases of 
cleanup at a facility; however, it is 
resource intensive and may discourage 
facility owners/operators from 
undertaking voluntary or accelerated 
cleanup actions. 

Due to limited oversight resources. 
many of the lower risk facilities which 
are believed to require some form of 
corrective action have remained 
unaddressed. This issue has raised 
concerns about the pace and quantttv ol 
corrective action cleanups. In order to 
address these concerns and shift more of 
the responsibility for conducting 
corrective action activities to the 
regulated community, EPA is examtntn~ 
approaches to independent or self· 
implementing corrective action. By 
"independent" or "self-implementing 
the Agency is referring to activities 
required by regulation to meet cenatn 
standards of performance within 
specified time periods without direct. 
real-time, oversight by a regulatory 
agency. For example, the RCRA 
regulations for hazardous waste 
characterization require generators or 
solid waste to determine if such wast~ 
are considered hazardous wastes and . ! 
hazardous, to manage them 
appropriately. Generators notify 
overseeing agencies of their waste 
determinations and management 
(through the biannual reporting and 
manifesting systems) and overseetn~ 
agencies periodically audit or insp ... 1 

generator compliance. Similarly. EP . .o.. 

believes some corrective action 
activities could be sufficiently 
pres~ribed by regulation and earned · 
independently by facility owners/ 
operators subject to auditing by an 
overseeing agency. rather than bet no! 
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specified in facility specific order or 
perm1t conditions. For example. facility 
owne~/operato~ could be required. 
upon identification of a release of 
hazardous waste or hazardous 
constituents at or from the facility. to 
conduct an initial screening 
investigation and take appropriate steps 
to control the release. In another 
example. facility owne~loperato~ 
could be required to take whatever steps 
are necessary to certify compliance with 
EPA's two environmental indicate~ for 
corrective action. (As discussed in 
Section II.E.2 of today's Notice, the two 
environmental indicators for corrective 
action are human exposures controlled 
and groundwater releases controlled.) 

EPA believes that applying the 
concept of self-implementation to a 
cleanup scenario raises many issues. For 
example, the complexity and site
specific nature of corrective action, 
coupled with the fact that it requires the 
exercise of professional judgement (e.g .. 
hydrogeologic. engineering) throughout 
the process. may make self· 
implementation problematic. These 
same factors may make compliance 
monitoring and enforcement difficult. 
The Agency's experience with the self
implementing groundwater monitoring 
requirements in the interim status 
standards (i.e .. Part 265. Subpart F) is 
indicative of the difficulties that may be 
associated with ensuring full 
compliance with self-implementing 
standards. The Agency is interested in 
general comment on the concept of 
independent or self-implementing 
corrective action; it is specifically 
interested in comments which address: 

(a) Scope. EPA requests that 
commenters specifically identify the 
elements of the corrective action process 
which they believe are amenable to self
implementation. 

(b) Public participation. Meaningful 
public participation is essential to the 
corrective action process. EPA requests 
that commente~ address incorporation 
of public participation opportunities 
and activities in self-implemented 
corrective action. 

(c) Detailed guidance. An argument 
can be made that. without detailed 
guidance for self-implemented 
activities. quality will vary across 
actions. EPA requests that commenters 
address the degree to which self· 
implementation should rely on detailed 
guidance and whether the Agency 
should issue new guidance for self
implemented corrective action or if EPA 
c(\n rely on guidance already available 
at the state and Federal level. 
Commenters suggesting that EPA &elv on 
existing guidance should indicate the 
guidance documents they believe would 

be applicable. The Agency is also 
interested in comments which address 
approaches to ensure that facility 
owne~/operato~ have access to and use 
current and appropriate guidance 
documents. 

(d) Record keeping and reporting. 
Facility owne~/operators might be 
required to submit information 
certifying and documenting their 
compliance with self-implementing 
requirements. Information and 
documentation which EPA could use to 
assess the quality of self-implemented 
actions might also be necessary. EPA 
requests that commenters address 
whether or not Record keeping and 
reporting requirements should be part of 
self-implementing corrective action. 
Commente~ who support Record 
keeping and reporting requirements 
should address the specific 
requirements they believe are necessary. 

(e) Compliance Monitoring and 
Enforcement. Compliance with self
implementing-requirements might be 
monitored through regular inspections 
or periodic auditing. EPA requests 
comments on the ability of state or 
Federal overseeing agencies to 
adequately monitor and enforce self· 
implementing requirements. EPA 
requests that commenters specifically 
address its ability to accurately assess 
the quality of self-implemented 
corrective actions without ongoing 
Agency ove~ight. 

(/)Risks. Any reduction in real-time 
agency ove~ight increases the risks that 
individual facility owners/operate~ 
might attempt to avoid or obscure 
legitimate corrective action obligations. 
EPA requests comments on the potential 
risks associated with self· 
implementation of certain corrective 
action provisions and suggestions of 
actions that the Agency could take to 
eliminate or mitigate such risks. 

6. Consistency with the CERCLA 
Program 

As discussed in Section 111.8.1 of 
today's Notice many facilities subject to 
corrective action are also subject to 
cleanup under the Federal CERCLA 
program. At some of these facilities. 
RCRA corrective actions are proceeding 
concurrently with CERCLA cleanups 
(e.g., the RCRA corrective action is 
addressing SWMUs while the CERCLA 
cleanup is focusing on other releases). 
At other facilities. cleanup is being 
addressed by one authority but final 
action under the other authority is being 
deferred (e.g .• a site undergoing RCRA 
corrective action but still on the NPL). 
In general. EPA believes coordination of 
cleanup activities at facilities with 
overlapping RCRA and CERCLA 

liability is appropriate; however. the 
Agency continues to hear concerns over 
duplication of procedural and 
substantive cleanup requirements, 
including ove~ight. Recently. EPA 
established a multi-agency and state 
workgroup to examine issues associated 
with overlapping cleanup obligations. 
Through the "Lead Regulator 
Workgroup" the Agency hopes to 
identify specific strategies for 
expediting cleanups though reducing or 
eliminating the transaction costs that 
may be associated with overlapping 
cleanup obligations. The Agency 
requests comments on the issue of 
coordination of overlapping RCRA and 
CERCLA cleanup requirements and 
suggestions for improvement to the 
Agency's current policy and regulatory 
approaches to coordination. For 
example, would using of the same terms 
for remedial activities, such as 
investigations or remedy selection. 
improve coordination at sites with 
overlapping RCRA corrective action and 
CERCLA cleanup obligations? Similarly. 
should the remedy selection criteria 
between the two programs be explicitly 
conformed? 

While EPA's focus is on coordination 
between the RCRA and CERCLA 
programs. it also requests comments on 
coordination of overlapping state and 
Federal cleanup obligations. 

7. ASTM RBCA Standard 
EPA expects the number of identified 

releases from underground storage tanks 
(USTs) to increase to more than 400,000 
as the 1998 deadline for upgrading, 
replacing. or closing UST systems 
approaches. To meet the challenge of 
addressing these releases in a timely 
manner. EPA is working with states to 
streamline their administrative 
processes and to encourage the use of 
expedited site assessment and 
alternative cleanup techrlologies. The 
Agency is also encouraging state and 
local agencies to incorporate risk-based 
decision-making into their corrective 
action programs. 

Risk. based decision-making is a 
process UST implementing agencies can 
use to: focus site assessment data 
gathering; conduct initial response 
actions; categorize or classify sites; 
determine what. if any. further action is 
necessary to remediate a site; help 
establish cleanup goals: and decide on 
the level of oversight provided to 
cleanups conducted by UST owners and 
operators. To provide support for the 
use of risk-based decision-making. 
EPA's Office of Underground Storage 
Tanks, within the Office of Solid Waste 
and Emergency ResponsP. (OSWERJ. 
issued Directive 9610.17: Use of Risk-
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Based Decision-Making in UST 
Corrective Action Programs. The 
American Society for Testing and 
Materials (ASTM) has also developed 
guidance addressing risk-based 
decision-making in its recently issued 
standard ASTM E173~5. Risk Based 
Corrective Action Applied at Petroleum 
Release Sites (referred to as RBCA). The 
ASTM standard is one ex.ample of how 
risk-based decision-making can be 
incorporated into state UST corrective 
action programs. EPA believes the 
ASTM standard may be a good starting 
point for the development of a risk
based process tailored to applicable 
state and local laws and regulatory 
practices. In addition, state UST RBCA 
processes may often be applicable to 
petroleum releases from sources other 
than leak.ing USTs. 

EPA requests general comment on the 
use of the ASTM RBCA approach in the 
corrective action program; it is 
especially interested in comments 
which address: the appropriateness of 
using RBCA-like programs to address 
releases from sources other than leaking 
underground storage tanks (e.g., 
petroleum spills and contamination at 
refineries); whether the ASTM RBCA 
approach is acceptable for releases of 
chemicals other than petroleum 
products; and, whether there have been, 
or could be, conflicts between the result 
of a cleanup conducted ustng the ASTM 
RBCA approach and cleanups 
conducted using the RCRA corrective 
action or CERCLA approaches. 

8. Definition of Facility for Corrective 
Action 

As discussed in Section Ili.B.J.a of 
today's Notice, EPA's definition of 
facility for purposes of corrective action 
has been problematic in some 
situations. ln certain circumstances, the 
concept of contiguity can bring large 
tracts of land not involved with 
hazardous waste management under 
corrective action authorities. ln many 
cases, these large tracts of land are being 
(or could be) addressed using another 
cleanup authority (e.g., CERCLA or state 
cleanup programs); in other cases. they 
may not be a high priority for cleanup. 
For example, EPA indicated in the 1990 
proposal that, if five acres of a one 
hundred-acre parcel of land were leased 
to a company that engaged in hazardous 
waste management. the facility for 
purposes of corrective action could be 
the entire 100-acre parcel. EPA also 
stated that if (in the same example) the 
lessee/operator also owned 20 acres of 
land adjacent to the 100-acre parcel (but 
not necessarily adjacent to the five acres 
used for hazardous waste management). 
the facility might include that 20 acres 

as well. (See. 55 FR 30808. july 27, 
1990.) ln practice. EPA has found that 
imposing this interpretation of 
contiguity on situations such industrial 
parks, port districts, and large areas of 
Federally owned land (e.g .. national 
forests) can, in some cases. force the 
Agency to address sites which are not 
engaged in hazardous waste 
management and which may not be a 
high priority for cleanup using limited 
corrective action resources. Another 
concern has been that it may be seen as 
inequitable to require the operator of a 
small facility to be responsible for the 
cleanup of a much larger parcel that he 
or she does not own. Accordingly, EPA 
is requesting comment on whether 
corrective action requirements should 
apply more narrowly (e.g .. only to the 
portion of the facility under the control 
of the operator engaged in hazardous 
waste management). EPA requests that 
commenters endorsing a narrow 
definition of facility address the concern 
that it would encourage fat:ility owners/ 
operators to narrowly define their 
facilities in an effort to avoid legitimate 
corrective action obligations and also 
address other potential consequences 
and concerns. if any, of a facility 
definition which is too narrow. 

£. Balance Between Site-specific 
Flexibility and National Consistency 

To account for the variety of 
circumstances at corrective action 
facilities, EPA has emphasized a 
flexible, facility-specific approach to 
cleanup; however, using a facility
specific approach can raise issues 
associated with national consistency 
and minimum national standards. The 
Agency requests general comment on 
the appropriate balance betw~n 
national consistency and site-specific 
decision-making in the corrective action 
program. The Agency is specifically 
interested in comments which address: 

1. Land Use 
EPA has been criticized for too often 

assuming that the future uses of 
facilities undergoing cleanups will be 
residential. Residential use is 
considered unrestricted land use and 
carries the greatest potential for 
exposures and the most conservative 
exposure assessments. As discussed in 
Section III.C.S.j of today's Notice, the 
Agency believes that the 1990 proposal 
adequately provides for reasonable 
consideration of future land use during 
development of remedial goals at 
corrective action facilities; however. it 
recognizes that the uncertainties 
surrounding land use assumptions may 
cause many program implementors and 
facility owners/operators to choose a 

conservative approach to future land 
use issues. Today the Agency invites 
comment on the general issues 
associated with consideration of future 
land use in the corrective action 
context. EPA is specifically interested in 
comments which address: 

{a) Effect. EPA is interested in 
comments on the effect of a non
residential land use determination on a 
facility owner/operator's corrective 
action obligations and the need (if any) 
for additional regulations to address 
incorporation of land use determination 
in the corrective action process. For 
ex.ample, how, if at all, should non
residential land use determinations 
affect the scope of facility 
investigations? Should land use 
determinations be explicitly required as 
part of remedy selection? 

{b) Institutional controls. When final 
remedieS rely on non-residential 
exposure assumptions, steps must be 
taken to ensure the non-residential 
exposure assumptions remain valid and 
to trigger additional cleanups should 
exposures change. EPA is interested in 
comments which address the role of the 
government, if any, in ensuring the 
continued application of exposure 
assumptions and in imposing additional 
cleanups as necessary. In addition to the 
role of government. commenters should 
list other factors, incentives or 
institutions they believe will play a role 
in this process. The Agency 1s 
particularly interested in comment on 
the adequacy of institutional controls 
(e.g .. deed notices, easements. or local 
land use controls) to ensure that 
changes in land use trigger additional 
cleanups as appropriate, the advantages 
or disadvantages associated with such 
controls as opposed to direct 
governmental oversight. 

{c) Additional cleanup necessitated b1· 
changing land use. EPA requests that 
commenters specifically address 
completion of any additional increment 
of cleanup necessitated by changing 
land use. The Agency is also interested 
in comments which address the 
continuing obligation, if any. of the 
facility owner/operator to ensure that 
(should land use change) additional 
cleanups will be effected. the obligatton 
(if any) on the person who changes thr 
land use at the facility. the legal 
mechanisms that might be used to 
impose these obligations. the role of :11·-· 
Agency andlor facility owner/operntor 
in monitoring land use changes and tlv· 
nE'cessity, if any. for the facilitv owner 
operator or others to provide finanu.tl 
assurance in case an additional cle<~nup 
shou!Q become necessary. . 

(d) Periodic review of remedies 1 he 
Superfund program periodically re' tc'"' 
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remedies to ensure their continued 
effectiveness. EPA requests commenters 
address the need for and potential 
benefits or problems associated with 
periodic review of RCRA corrective 
action remedies. Commenters who 
believe periodic revtew of remedies is 
desirable should address the frequency 
and content of such reviews. 

2. Points of Compliance 

The location at which media cleanup 
levels must be attained (point of 
compliance or POC) has significant 
implications for the scope. magnitude 
and cost of corrective actions. 
Comments regarding the POC for 
corrective actions were received in 
response to the 1990 proposal; this issue 
has remained controversial and EPA 
believes it is appropriate to provide 
another opportunity for public review 
and comment at this time. The Agency 
requests general comment on its 
implementation of the point of 
compliance concept in the corrective 
action program and other POC issues. 
EPA is especially interested in 
comments which address: 

(a) Alternatives to the throughout·the
plumelunit boundary POC. EPA 
requests suggestions on alternative 
POCs. especially groundwater POCs. 
Commenters should address the factors, 
scenarios, and decision-making critena 
that should be considered in justifying 
alternatives to a throughout-the-plume/ 
unit boundary POC (e.g .. a facility 
boundary POC). In supplying input on 
alternative POCs for groundwater. 
commenters should consider the 
Agency's expectations for groundwater 
cleanups. (1) returning groundwater to 
its maximum beneficial uses wherever 
practicable: (2) preventing or 
minimizing further migration, 
preventing exposure to the 
contaminated groundwater and 
evaluating further risk-reduction; and. 
(3) controlling or eliminating surface 
and subsurface sources of groundwater 
contamination. Commenters who 
believe that changes to EPA's 
expectations for groundwater are 
necessary to support appropriate POC:s 
are also invited to comment on EPA's 
groundwater expectations in general. 

(b) Points of compliance for 
stabilization. EPA requests comments 
on whether it should develop a 
stabilization point of compliance or to 
support the Stabilization Initiative. As 
discussed in Section II.E.l of today's 
Notice. the Stabilization Initiative is 
EPA's primary corrective action 
implementation strategy. Stabilization 
actions for groundwater often involve 
source control and hydraulic 
containment. A stabilization point of 

compliance could be used to help define 
the location at which a performance 
measure of groundwater plume 
containment would be measured. 

(c) Point of compliance for surface 
water. Typically. the point of 
compliance for releases to surface water 
is at the point where the release enters 
the surface water. EPA requests 
comments regarding factors that should 
be considered in selecting the 
appropriate standards that must be 
achieved at the point where the release 
enters surface water. For example, is it 
appropriate to consider the mixing that 
occurs within the receiving surface 
water when establishing points of 
compliance for surface water 
discharges? Mixing zones are often· 
considered when evaluating the · 
acceptability of waste water discharges 
regulated by the National Pollution 
Discharge Elimination System (NPDES). 

EPA also requests comments on the 
differences between evaluating the 
actual and potential impact from point 
source "pipeline" NPDES discharge and 
a more widespread discharge of 
groundwater entering as base-flow into 
the surface water body. Of particular 
interest associated with groundwater 
discharge to surface water is the 
potential for. and impacts from 
accumulation of contaminants in 
sediments. Also, the Agency is 
interested in feedback regarding the 
degree to which monitoring would be 
capable of assessing impacts of both the 
short- and long-term discharge of 
groundwater to surface and the 
associated standard of protection being 
afforded. The Agency is interested in 
examples where a discharge to surface 
water of certain loadings of 
contaminated groundwater was 
determined to be hartnful or not harmful 
to human or ecologic receptors. 

3. Standardized Lists of Action Levels 
and Media Cleanup Levels 

The attempt to balance flexibility with 
the need for national consistency can be 
particularly contentious in the area of 
media-specific action and cleanup 
levels. Some stakeholders argue that 
lists of clearly defined action and 
cleanup levels will reduce transaction 
costs. increase the pace of cleanups and 
encourage voluntary actions; many 
program implementors and facility 
owners/operators currently use lists of 
standardized action or cleanup levels 
when implementing corrective ac:tion 
requirements (e.g., some states have lists 
of standardfzed media-specific cleanup 
levels). Other stakeholders argue that 
standardized lists of action or cleanup 
levels are too often developed ba~d on 
conservative residential exposure 

scenarios. can be too easily misapplied. 
and often result in overly stringent 
cleanup actions. As an alternative to 
lists of standardized action and cleanup 
levels. some Agencies have developed 
standardized approaches (i.e .. formulas) 
that allow for consideration of site
specific conditions. EPA has recently 
taken this approach in developing the 
Superfund Soil Screening Guidance 
(see, Section II.F.6.b of today's Notice). 

EPA invites general comments and 
suggestions pertaining to the 
development, distribution and use of 
media-specific action and cleanup 
levels. The Agency is specifically 
interested in comments which address 
the advantages. disadvantages and 
preferences regarding standardized 
approaches verses publishing lists of 
standardized levels (note, lists of -
standardized levels would be developed 
using standardized approaches. the 
difference is in consideration of site
specific factors. such as depth to 
groundwater). Since many states have 
already developed standardized 
approaches or lists of action and 
cleanup levels, EPA requests 
commenters also address the role of 
EPA in developing. distributing, and 
periodically updating national 
approaches or lists and the relationship 
of any standardized approaches or lists 
developed at the national level to 
existing state programs. 

4. Area Wide Contamination Issues 
In some cases corrective action 

facilities are located in areas ofwidelv 
dispersed contamination. For example. 
some corrective action facilities mav be 
located in tidal areas which were · 
reclaimed by placement of fill materials 
now considered contaminated. In other 
cases, an RCRA corrective action faciiitv 
may be impacted by releases from off· · 
site source areas not subject to RCRA 
corrective action (e.g., sources at an 
adjacent facility not seeking an RCRA 
permit). In some of these circumstances. 
cleanup of the corrective action faci I it y 
to risk based media cleanup levels. 
while desirable in the long term. might 
not make sense in the short term 
because contamination from off-site or 
otherwise unrelated sources would 
quickly re-contaminate the facility. EP.-\ 
requests comments on application of 
corrective action requirements in areas 
of widely dispersed contamination and 
when the RCRA facility is otherwise 
impacted by releases from off-site 
sources. EPA requests that commenters 
specifically address the obligation. tf 
any. a facility owner/operator should 
have to address the area-wide 
contamination to the extent it is presenl 
at his or her facility. If commenters 
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believe facility owners/ operators should 
not be required to address area-wide 
contamination, the Agency requests 
comments on the continuing obligation 
under RCRA. if any, such facility 
owners/operators should have for an 
eventual cleanup to risk based levels. 

5. Ecological Risk 
As described in Section III.C.S.g of 

today's Notice, EPA's mandate is to 
protect both human health and the 
environment; therefore, assessing risks 
to ecologic receptors may be warranted 
in the context of implementing RCRA 
corrective action at many sites. The 
Agency recognizes. however, that 
assessing impact to ecologic receptors 
from environmental contamination is a 
rapidly evolving field of study. 
Therefore, the Agency is interested in 
receiving comments and data pertaining 
to: state-<>f-the-art approaches and tools 
for conducting ecologic-risk assessment, 
including initial screening as well as 
detailed assessments; availability of 
identification of useful guidance; 
availability of standardized eco-based 
action levels and cleanup levels, or 
standardized approaches for developing 
site-specific levels; site-specific 
examples of impacts to ecologic 
receptors from RCRA corrective action 
sites, and examples of successful 
remedial actions implemented to 
address these impacts; limitations 
associated with assessing ecologic risks. 
and taking remedial actions to protect 
ecologic receptors in general; specific 
needs for additional guidance and 
research; and suggestions regarding the 
scope of specific corrective action 
regulations dealing with assessment and 
protection of ecologic receptors. 

6. Risk Assessment Methods 
EPA has been criticized for relying on 

uniform, "one size fits all" risk 
assessment methods, particularly in the 
context of its remedial action programs. 
According to critics, often. the default 
assumptions or models incorporated 
into Agency risk assessment guidance 
documents do not adequately reflect 
site-specific conditions. The use of 
empirical data collected from a site. or 
methods developed expressly for 
application at specific sites or types of 
sites. could result in more valid and 
reliable characterizations of risks to 
human health and the environment. On 
the other hand. not every site would 
benefit from a comprehensive site
specific evaluation. EPA thus needs to 
strike a balance between the ease of 

· uniform risk. assessment methods and 
the improved targeting and effectiveness 
associated with accounting for site
specific conditions. 

EPA is interested in the effect of 
provisions which would encourage the 
expanded consideration of site-specific 
conditions and other innovative risk 
assessment methods where such 
provisions would enhance program 
effectiveness or efficiency. For example, 
how could the Agency provide for the 
use of site-specific or innovative 
approaches to risk assessment while 
still enabling EPA or state agencies to 
maintain adequate oversight? Are there 
mechanisms available for risk 
assessment to be independently 
validated as reasonable 
characterizations of site risk. thereby 
reducing the demands for technical 
oversight and the time required to 
approve site-specific decisions. What 
incentives (if any) should EPA provide 
to encourage these efforts? What 
provisions or procedures. either in the 
1990 proposal or in existing regulations, 
inhibit the effective use of site-specific 
risk assessments? 

Significant improvements in risk 
assessment methodology have occurred 
since the 1990 proposal. EPA is 
interested in capturing these benefits in 
the corrective action program. The 
Agency thus seeks comments 
concerning how RCRA corrective action 
regulations might be constructed so as 
to maximize the extent to which these 
improvements are reflected in site 
evaluations. as well as the development 
and selection of remedial alternatives. 
Further. EPA is interested in comments 
addressing actions the Agency could 
take to act as a positive force for change 
in the evolutionary improvement of risk 
assessment methods. 

F. Public Participation and 
Environmental justice 

EPA intends for the final correCtive 
action regulations to be consistent with 
the Agency's efforts to improve 
permitting and public participation 
while providing sufficient flexibility to 
meet site-specific goals. The Agency 
believes that facility owners/operators. 
state environmental agencies. tribes, and 
private citizens are often in the best 
positions to determine what modes of 
communication and participation will 
work best in their communities. EPA 
believes the final rule should provide 
the flexibility necessary to find the best 
local solutions. 

EPA requests general comment on the 
role of public participation in the 
corrective action program and on 
opportunities to improve public 
participation, especially the 
participation of any communities which 
have not been effectively involved in 
the corrective action process to date. 

The Agency is particularly interested in 
comments which address: 

(a) Public participation tools. 
Currently. most public participation 
opportunities center around use of 
public notices (usually in a local 
newspaper) and public meetings. EPA 
requests that commenters address the 
use of additional public participation 
tools (such as public participation 
plans, community advisory panels. fact 
sheets, workshops. on-line 
communications. and informal 
meetings) which might be more effective 
in reaching communities. 

(b) Pu~lic participation responsibility. 
EPA behaves there may be situations 
where the corrective action process 
would benefit if the facility initiated the 
permit modifications under 40 CFR 
270.42, rather than the Agency initiatin~ 
permit modifications under 40 CFR 
270.41. For instance, if a facility owner/ 
operator must undertake an interim 
action. it may be more appropriate for 
the facility to request a permit 
modification. EPA anticipates that 
allowing this flexibility would improve 
interaction between the public and the 
facilfty and allow owners/operators to 
streamline the process by combining 
modifications. where appropriate. We 
request comment on this approach and 
the use of owner/operator initiated 
permit modifications to provide public 
participation opportunities. 

(c) Tailoring public participation to 
the level of interest. EPA encourages 
facility owners/operators and regulatory 
agencies to choose a level of public 
participation that is commensurate wtth 
the level of public interest. The Agency 
is aware of innovative approaches to 
public participation where the level of 
public participation opportunities 
increase dramatically if a certain 
number of citizens from the affected 
community request increase public 
participation. The Agency realizes that 
every corrective action process is 
different and may involve overlapping 
and varied activities. EPA requests 
comments on public participation toob 
which could be used to tailor public 
participation opportunities to the lev"! 
of interest in the affected communttv 
and to the significance of any given. 
corrective action activity. The Agepn 
requests that commenters who suppon 
tailoring public participation 
requirements to the level of interest dl 

any given facility also address the 
degree to which the Agency or the 
facility owner/operator should take 
steps to inform the public of the onset 
of corrective actions to initiate publtc 
interest. 
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G. When Permits Can Be Terminated 

The 1990 proposal contained a 
provision requiring owners and 
operators to obtain RCRA permits for 
the entire "period necessary to comply 
with the requirements of Subpart S" 
(proposed 40 CFR 270.1(c)). As 
discussed in the preamble to the 1990 
proposal (see. 55 FRat 30846) this was 
intended to apply even where the 
hazardous waste management activities 
that originally triggered the need to 
obtain a permit were no longer 
continuing. The aim of this provision 
was to ensure that corrective action was 
carried to its conclusion. Furthermore. 
EPA believed that if corrective action 
obligations ceased when the need for 
the permit otherwise ended, an artificial 
incentive would be created to terminate 
viable facilities (e.g .. facility owners/ 
operators would choose to curtail 
management of hazardous waste-and 
the need for an RCRA permit-in to 
avoid completing corrective actions). 

When the CAMU rule was 
promulgated. EPA reiterated its view 
that facilities undergoing corrective 
action must continue to renew their 
permits, even if the original regulated 
hazardous waste activity has ceased. 
until the corrective action has been 
completed. See 58 FRat 8676-77. EPA 
clarified that this obligation arises under 
existing statutes and regulations. even 
pending final promulgation of the 
additional language proposed in 1990. 
EPA indicated at that time that it would 
determine whether further regulatory 
clarification of this issue was necessary. 

At this time. EPA is inviting comment 
on whether. as a policy matter. extended 
permitting is the best approach to 
ensuring that corrective action is carried 
out over the long term, or whether other 
alternatives should be considered. For 
example. one approach might be to 
terminate the permit when active hazard 
waste management ceased, but to 
continue the cleanup obligation through 
some other vehicle. possibly an 
enforcement order. Any alternatives 
proposed should address such matters 
as the reliability of the approach over 
the very long term. the level of 
administrative oversight required. the 
legal basis in RCRA for imposing the 
requirement if a permit is not issued 
and whether the RCRA statute would 
allow terminating a permit before the 
corrective action was complete. 
Commenters proposing alternatives are 
particularly encouraged to address 
options for the situation where 
engineering or institutional controls 
must be managed indefinitely into the 
future and whether permits can or 
should be term mateo when the final 

remedy involves some form of 
engineering or institutional controls. 
Commenters who support permit 
termination when final remedies 
involve engineering or institutional 
controls are encouraged to address what 
other mechanisms, if any, should be 
used to ensure continued reliability of 
the engineering or institutional control 
and the role of EPA. if any. in imposing. 
maintaining and enforcing such 
mechanisms. 

H. Effect of Property Transfer on 
Corrective Action Requirements 

The transfer of part of a facility 
subject to corrective action creates 
questions regarding which corrective 
action obligations continue at the 
transferred parcel and which party has 
the corrective action responsibility. The 
1990 proposal discussed this issue, and 
EPA is still interested in general 
comments in this area. The 1990 
proposal identified two options: 
requiring the permittee to complete 
corrective action even on parcels sold to 
others. and requiring the purchaser of 
the parcel to complete the corrective 
action. EPA continues to be interested 
in comments on these two options. 

A related issue is the point in time at 
wh1ch the extent of the facility is 
defined. For example. if a parcel were 
transferred after a permit application 
had been submitted. but before a permit 
or corrective action order was issued. 
the implications might be different from 
if the transfer occurred after the permit 
was issued. The 1990 proposal also 
suggested that it might make a 
difference whether the transfer uccurred 
before implementation of the remedy. 
Since RCRA corrective action 
requirements apply to the current owner 
and operator of an RCRA facility and do 
not routinely extend to past facility 
owners/operators. EPA believes there 
may be some incentive for facility 
owners/operators to sell portions of 
their facilities before corrective action 
·requirements can be imposed. EPA is 
aware of situations where a facility 
owner/operator has sold entire facilities. 
excluding only the.closed RCRA 
regulated units. in what seems to be an 
effort to avoid application of RCRA 
corrective action requirements. While 
EPA has numerous authorities that 
could be used to address cleanup 
requ1rements even after portions of the 
facility had been sold. EPA believes 
application of these other authorities. 
rather than RCRA corrective action 
authonties. could increase transaction 
costs and delay cleanups. 

I. Financial Assurance for Corrective 
Action 

Currently. Financial Assurance for 
Corrective Action or FACA is required 
under 40 CFR 264.101. More detailed 
requirements for financial assurance for 
corrective action were proposed on 
October 24. 1986 (51 FR 37854) and in 
the 1990 proposal. EPA requests general 
comment on the need for detailed 
corrective action financial assurance 
regulations and the utility of the 1986 
and 1990 proposals as guidance in this 
area. Commenters should address 
whether regulations or guidance would 
better promote the goals of the 
corrective action program and financial 
assurance for corrective action, and 
whether the flexibility inherent in the 
F ACA proposals has been useful or 
detrimental. In addition, EPA is 
interested in comments which address: 

{a} Timing of financial assurance. 
EPA requests commenters address both 
the stages in the corrective action 
process where FACA requirements have 
proven most useful (e.g .• should 
financial assurance be required before a 
remedy is selected. perhaps to ensure 
completion of facility investigations) 
and the stages. if any. where FACA 
requirements have been of limited 
utility. In its previous notices. EPA has 
said that financial assurance should be 
required at the time of remedy selection. 
Is this still an appropriate policy? EPA 
is especially interested in comments 
that address whether financial 
assurance has been an impediment to 
corrective actions due to the investment 
entailed. In addition. the Agency 
requests comments on how the amount 
of financial assurance required should 
be determined. For example. should 
financial assurance be required for 
operation and maintenance costs in 
perpetuity or should it be required for 
a standardized length of time (e.g .• five. 
ten or twenty years)? Should the 
financial assurance timing be adjusted 
to address interim measures and 
support the stabilization initiative? 
Because cost estimations at certain 
stages in the process can be inaccurate. 
should financial assurance requirements 
cover shorter time frames. such as two 
years? Should EPA be concerned with 
financial assurance for short term 
inveshgation and construction costs. or 
should we focus on assuring long term 
operations and maintenance expenses? 

(b) Design of a FACA rule. 
Commenters who believe that EPA 
should promulgate detailed regulations 
on financial assurance for corrective 
action should acidrec;s the design of such 
rules. Alternativelv. are the current 
general rules suffi~ient or more 
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appropriate? Are there algorithms or 
decision guidelines which have proven 
successful in ensuring adequate 
financial assurance: should EPA adopt 
these guidelines as guidance or in 
regulation for corrective action financial 
assurance? How should financial 
capability enter into decisions on 
stabilization or corrective measures? 
How well is the current financial 
assurance for corrective action program 
working? EPA is interested in 
alternative approaches to ensuring the 
completion of corrective actions. For 
example. are there particular state rules 
which have proven effective in dealing 
with both financially sound and 
financially weak firms? Are there other 
clean up programs which address 
financial assurance more effectively 
than the current corrective action 
program? Should evidence of corporate 
commiunents to cleanups such as 
continuing construction and progress 
affect financial assurance requirements? 
If so. how? 

(d) Cost estimates. EPA requests that 
commenters address the accuracy and 
timing of F ACA cost estimates. EPA is 
interested in comments which address 
the causes for differences among F ACA 
estimates at various stages in the 
corrective action process. differences 
between estimates and actual figures. 
particular stages of the corrective action 
process which are more prone to cost 
errors than others. the time period over 
which cost estimates are most accurate, 
and the relationship between costs 
reported to permitting authorities and 
costs reported in financial reports. Some 
permittees have suggested that cost 
estimates cover only a period of two to 
three years with annual updates. Would 
this be adequate and appropriate? 

(e) Discounting. EPA requests that 
commenters address the use of 
discounting in the F ACA process. For 
example. would discounting produce 
better estimates of corrective action 
costs or change corrective action 

decisions? If commenters believe 
discounting is appropriate, the Agency 
requests that comments address the 
effect of discounting on F ACA 
instruments, appropriate discount 
factors and time frames and, if 
discounting is used, the bases for 
requiring or not requiring F ACA for the 
whole process. 

{f) Use of the 1986 Proposal As 
Guidance. EPA requests that 
commenters provide information on 
when the 1986 proposal has been useful 
as guidance. Have the mechanisms in 
the proposal provided for clean ups or 
clean up activities which would not 
have occurred witheut them? Have the 
mechanisms or requirements diverted 
resources from actual clean up 
activities? Are the proposal mechanisms 
unnecessary, insufficient, or outdated? 

f. State Authorization 
EPA requests comments on general 

issues associated with state 
authorization for corrective action and 
the relative roles of state and Federal 
agencies in authorized states. EPA is 
particularly interested in comments 
which address: 

(a) Rate and pace of authorization. 
EPA intends for states to be the primary 
implementors of the RCRA program. 
Although 49 states and territories are 
authorized to implement the RCRA 
program. many of these states are also 
authorized for significant amendments 
to the RCRA program, including 29 
states which are authorized for 
corrective action. EPA requests 
comments on incentives {and 
disincentives) to corrective action 
authorization and suggestions for 
improving the efficiency of 
authorization processes. 

(b) Role of EPA in authorized states. 
As more states become authorized. 
EPA's role is changing. For example, in 
many states EPA is doing much less 
direct program implementation. EPA is 
interested in defining its role in 

autho_rized states and in developing 
oversight models which use state and 
Federal resources most efficiently {e.g .. 
focus on results. rather than process). 

{c) Effect of promulgation of corrective 
action rules on authorized state 
programs. Final corrective action 
regulations will be promulgated 
pursuant to HSWA. Ordinarily, more 
stringent HSWA rules are immediately 
effective in authorized states {RCRA 
Section 3006(g)(l). However, EPA is 
concerned about potential disruptions 
to ongoing cleanup being conducted 
pursuant to authorized state corrective 
action programs and does not want 
authorized state corrective action 
programs to revert back to EPA. 
Therefore, in 1990, EPA proposed that 
any revisions to final Subpart S 
corrective action regulations would not 
become effective in states authorized for 
Subpart S until those states had adopted 
the new rules. Currently 29 states are 
authorized for the existing corrective 
action regulations, EPA believes the 
same logic that led it to propose that 
revisions to the corrective action 
regulations proposed in 1990 would not 
become effective in authorized states 
until states adopted them could 
arguably be applied to the current 
situation: therefore. EPA requests 
comments on whether final corrective 
action regulations should not be 
effective in states authorized for the 
existing corrective action program until 
those states adopt the final rules. EPA 
also requests comments on approaches 
to authorization which will minimize 
disruption of existing state corrective 
action programs upon promulgation of 
new Federal corrective action 
requirements. 

Dated: April12, 1996. 

Cuol M. Browuer, 
Administrator. 
(FR Doc. 96-9707 Filed 4-30...96; 8:45am) 
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HSWA CORRECTIVE ACTION 

4.0 Document Formats 

These standardized document formats are provided as guidance to both the 
reviewer of HSWA Corrective Action documents and the regulated community. 
Written variances from these document formats may be requested of the RPMP 
Facility Manager. 

Section 11.8.4, Page 1 
March 3, 1998 
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FACILITY-WIDE WORKPLANS 
OUTLINE 

1.0 PROJECT MANAGEMENT PLAN 
1. 1 Background 
1.;:, o, rrpose and Scope 

I .. ,:. 

1.:.:.\ St~~ut~l1f an~ Re~mlptory Framework 
1,-f .r! · Resource So .. servation and Recovery Act (RCRA) 
1.2.1.2 Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA) 
1.2.1.3 Integration of the Provisions of RCRA and CERCLA 
1.2.1.4 Integration of the Provisions of RCRA and the National 

Environmental Protection Act 
1.2.1.5 Other Statutes and Regulations 

(a) Federal Statutes 
(b) State Statutes 
(c) DOE Orders, Executive Orders and Secretary of 

Energy Notices 
1 . 3 Project Structure 

1.3.1 Organization of the Project Office 
1.3.1.1 Management Team 
1.3.1.2 Regulatory Compliance Manager 
1.3.1.3 Project Consistency Manager 
1.3.1.4 Field Managers 
1.3.1.5 Other Key Personnel and Functions in the Project 

1.3.2 Project Planning and Control System 
1.3.3 Reporting Requirements 

2.0 FACILITY DESCRIPTION 
2.1 Description 

2.1.1 Operational History 
2.1.2 Geography 
2.1.3 Land Use 
2.1.4 Population Distribution 

2.2 Environmental Setting 
2.2.1 Geology 

2.2.1.1 Regional Setting 
2.2.1.2 Stratigraphy 
2.2.1.3 Soils 
2.2.1.4 Geologic Structure 
2.2.1.5 Seismicity and Volcanism 
2.2.1.6 Geomorphic Processes 

Section 11.8.4.a.(1), Page 1 
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FACILITY-WIDE WORKPLANS 
OUTLINE 

2.2.2 Hydrology 
2.2.2.1 Surface Water 
2.2.2.2 Ground Water 

2.2.3 Ecology 
2.2.3.1 Flora 
2.2.3.2 Fauna 
2.2.3.3 Surface Water 

2.2..4 Meterology 
3.0 QUALITY ASSURANCE PROJECT PLAN 

3. 1 Background 
3.2 Assessment Strategy 

3.2.1 Corrective Action Process Decisions 
3.2.2 Approach to Data Collection and Evaluation 

3.3 Field Sampling 
3.3.1 Objectives 

3.3.1.1 Data Collection 
(a) Sample Location and Frequency 
(b) Sample Designation 

3.3.1.2 Field Measurements 
3.3.2 Field QAJQC Program 
3.3.3 Sampling Equipment and Procedures 

3.3.3.1 Sampling Procedures 
3.3.3.2 Field Quality Control Sampling Guidance 
3.3.3.3 Equipment Decontamination 

3.3.4 Sample Handling and Analysis Procedures 
3.4 Site Management and Record Keeping 

3.4.1 Site Access and Security 
3.4.2 Temporary Facilities 
3.4.3 Waste Disposal 
3.4.4 Contingency Plans 
3.4.5 Record Keeping 

4.0 RECORDS MANAGEMENT PLAN 
4.1 Organization 

4.1.1 Regulatory Mandate 
4.1.2 Objectives 
4.1.3 Terminology 

Section 11.8.4.a.(1), Page 2 
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4.2 Description 

FACILITY-WIDE WORKPLANS 
OUTLINE 

4.2.1 Work Flow, Procedures and Contro' 
4.2.2 lmp,~mentation 

4·. 1 nescrir:•on of KIL .:,-.J~as Mat.c:tgemem Facilities 
4 L Coor~inat1or; , 

4.4.1 Quality Fiogram 
4.4.2 Project Planning and Control Team· 
4.4.3 Public Involvement Program 

5.~ HEAL n-' 1\1\l') SAFETY PLAN 
. -s.< 

5.2 

5.3 
5.4 

inu oduct1on 
5. 1.1 Purpose and App.;cability 
5.1.2 Review and Apr.roval 
Personnel 
5.2.1 Organization 

5.2.1 .. 1 Proj@.et Team 
ta) -Lir.•f M<'t"agers 
(b,. Field Tean;ts 

5.2.1.2 Health and Safety Fer~onnel 
5.2.1.3 Health Physics Personnel 
5.2.1.4 Project Support 

5.2.2 Training Requirements 
5.2.2.1 HAZWOPER Requirements 
5.2.2.2 First Aid Requirements 
5.2.2.3 Other OSHA Requirements 
5.2.2.4 Other Requirements 

5.2.3 Medical Surveillance 
Site History and Description 
Hazard Assessment 
5.4.1 Task Hazard Analysis 

5.4.1.1 Chemical 
5.4.1.2 Radiological 
5.4.1.3 Physical 
5.4.1.4 Biological 
5.4.1.5 Job Hazard Analyses 

. h 
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FACILITY-WIDE WORKPLANS 
OUTLINE 

5.4.2 Site Control 
5.4.2.1 Administrative Controls 
5.4.2.2 Engineered Controls 
5.4.2.3 Communication 

5.5 Personal Protective Equipment 
5.6 Decontamination 
5.7 Emergency and Contingency Plan 
5.8 Record Keeping 

6.0 WASTE MANAGEMENT PLAN 
6.1 Introduction 
6.2 Regulatory Requirements 

6.2.1 Waste Characterization/Classification 
6.2.2 Hazardous Waste 
6.2.3 Special Waste 
6.2.4 Surface/Ground Water Discharges 

6.3 Waste Management 
6.3.1 Waste Types 

6.3.1.1 Investigation-derived Waste 
(a) Well Development, Purge and Decontamination Water 
(b) Personal Protective Equipment 

6.3.1.2 Remedial Action Waste Streams 
6.3.1.3 Radioactive Wastes 
6.3.1.4 Other Wastes 

6.3.2 Control Measures 
6.3.3 Documentation 

6.3.3.1 Transportation 
(a) Manifests 
(b) LOR Certification 
(c) Special Waste 

6.3.3.2 Record Keeping and Reporting Requirements 
(a) RCRA Waste 
(b) Radioactive Waste 

7.0 PUBLIC INVOLVEMENT PLAN 
7.1 Introduction 

Section 11.8.4.a.(1 ). Page 4 
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FACILITY-WIDE WORKPLANS 
OUTLINE 

7.2 Involvement Process 
7.2.1 Information Preparation 
7.2.2 Information Dissemination 

7.2.2.1 Community Meetings 
7.2.2.2 Tours 
7.2.2.3 Educational Programs 

7.2.3 Public Input 

Section II.B.4.a.(1 ). Page 5 
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SAMPLING AND ANALYSIS PLANSIWORKPLANS 
OUTLINE 

1.0 Introduction 
1 .1 Objectives and Scope 
1.2 Approach and Implementation 
1.3 Background Issues 

1.3.1 Regulatory Requirements 
1.3.2 Other Issues 

1.4 Data Quality Objectives Process 
2.0 Solid Waste Management Unit/Area of Concern (SWMU/AOC) X 

2.1 Characterization and Setting 
2.1.1 Site Description 
2.1.2 Operational History 
2.1.3 Waste Characteristics 

2.2 Investigatory Approach 
2.2. 1 Existing Data 

2.2.1.1 Non-sampling 
2.2.1.2 Sampling 

2.2.2 Conceptual Model 
2.2.2.1 Nature and Extent of Contamination 
2.2.2.2 Fate and Transport 
2.2.2.3 Data Gaps 

2.2.3 Sampling Activities 
2.2.3.1 Contaminant Source 
2.2.3.2 Media Characterization 

3.0 SWMU/AOC Y ... 

4.0 Data Collection Design and Procedures 
4.1 Data Quality Objectives 
4.2 Quality Assurance/Quality Control 
4.3 Field Activities 

5.0 Project Management 
5.1 Project Scheduling and Reporting Requirements 
5.2 Health and Safety Plan (see Attachment) 
5.3 Investigation-derived Waste Plan (SOP) 
5.4 Community Relations Plan (SOP) 

Section II.B.4.a.(2), Page 1 
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SAMPLING AND ANALYSIS PLANSIWORKPLANS 
OUTLINE 

REFERENCES 

Table 1- Proposed Samples 

Figure 1 - Sample Locations: Source, Surface Water, Sediment and Soil 
Figure 2- Sample Locations: Ground Water 

ATTACHMENT A- Health and Safety Plan 

Section 11.8.4.a.(2), Page 2 
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RC.RA FACILITY INVESTIGATION REPORT 
OUTLINE 

EXECUTIVE SUMMARY 
1.0 INTRODUCTION 
2.0 Solid Waste Management Unit/Area of Concern (SWMU/AOC) X 

2.1 Summary 
2.2 Description and Operational History 

2.2.1 Site Description 
2.2.2 Operational History 

2.3 Investigatory Activities 
2.3.1 Summary 
2.3.2 Previous Investigations 
2.3.3 Preliminary Conceptional Model 
2.3.4 Field Investigation and Data Evaluation 

2.3.4.1 Summary 
2.3.4.2 Field Investigation 
2.3.4.3 Data Review 

(a) Inorganic Chemical Comparison with Background 
(b) Radionuclide Comparison with Background/Fallout 

Radionuclide Concentrations 
(c) Evaluation of Organic Chemicals 
(d) Other Applicable Data 

2.3.5 Revised Site Conceptual Model 
2.3.5.1 Nature and Extent of Contamination 
2.3.5.2 Environmental Fate 

2.4 Site Assessments 
2.4.1 Summary 
2.4.2 Screening Assessments 

2.4.2.1 Human Health 
(a) Seeping 
(b) Screening Evaluation 
(c) Uncertainty Analysis 
(d) Interpretation 

2.4.2.2 Ecological 
(a) Seeping 
(b) Screening Evaluation 
(c) Uncertainty Analysis 
(d) Interpretation 

Section 11.8.4.a.(3), Page 1 
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RCRA FACILITY INVESTIGATION REPORT 
OUTLINE 

2.4.3 Risk Assessments 
2.4.3.1 Human Health 

(a) Selection of Chemical(s) of Concern 
(b) Exposure Assessment 
(c) Toxicity Assesment 
(d) Risk and Dose Characterization 
(e) Uncertainty Analysis 
(f) Interpretation 

2.4.3.2 Ecological Risk Assessment 
(a) Selection of Chemical(s) of Concern 
(b) Exposure Assessment 
(c) Toxicity Assesment 
(d) Risk and Dose Characterization 
(e) Uncertainty Analysis 
(f) Interpretation 

2.4.4 Other Applicable Assessments 
2.4.4.1 Surface Water 
2.4.4.2 Ground Water 
2.4.4.3 Underground Storage Tanks 
2.4.4.4 Other 

2.5 Conclusions and Recommendations 

3.0 SWMU/AOC Y ... 
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HSWA/CA-RELATED PERMIT MODIFICATION REQUESTS 
NO FURTHER ACTION PROPOSALS 

EXECUTIVE SUMMARY 
1.0 INTRODUCTION 
2.0 Solid Waste Management Unit/Area of Concern (SWMU/AOC) X 

2.1 Summary 
2.2 Description and Operational History 

2.2.1 Site Description 
2.2.2 Operational History 

2.3 Land Use 
2.3.1 Current 
2.3.2 Future/Proposed 

2.4 Investigatory Activities 
2.4.1 Summary 
2.4.2 Investigation #1 

2.4.2.1 Non-sampling Data Collection 
2.4.2.2 Sampling Data Collection 
2.4.2.3 Data Gaps 
2.4.2.4 Results and Conclusions 

2.4.3 Investigation #2 ... 

2.5 Site Conceptual Model 
2.5.1 Nature and Extent of Contamination 
2.5.2 Environmental Fate 

2.6 Site Assessments 
2.6.1 Summary 
2.6.2 Screening Assessments 

2.6.2.1 Human Health 
2.6.2.2 Ecological 

2.6.3 Risk Assessments 
2.6.3.1 Human Health 
2.6.3.2 Ecological 

2.6.4 Other Applicable Assessments 
2.6.4.1 Surface Water 
2.6.4.2 Ground Water 
2.6.4.3 Underground Storage Tanks 
2.6.4.4 Other 

2. 7 No Further Action Proposal 
2.7.1 Rationale 
2.7.2 Criterion 

3.0 SWMU/AOC Y ... 
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NO FURTHER ACTION (NFA) PROPOSALS 
CRITERIA 

NFA Criterion 1 The Solid Waste Management Unit/Area of Concern (SWMU/AOC) 
cannot be located, does not to exist or is a duplicate SWMU/AOC. 

NFA Criterion 2 The SWMU/AOC has never been used for the management (i.e., 
generation, treatment, storage and/or disposal) of Resource 
Conservation and Recovery Act (RCRA) solid waste or hazardous 
wastes and/or constituents or other Comprehensive Environmental 
Response, Conservation and liability Act (CERCLA) hazardous 
substances. 

NFA Criterion 3 No release to the environment has occurred or is likely to occur in 
the future from the SWMU/AOC. 

NFA Criterion 4 A release from the SWMU/AOC to the environment has occurred, 
but the SWMU/AOC was characterized and/or remediated under 
another authority (such as the New Mexico Environment 
Department's Underground Storage Tank or Ground Water Quality 
Bureaus), which adequately addressed RCRA corrective action. 
and documentation, such as a closure letter, is available. 

NFA Criterion 5 The SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations. and 
the available data indicate that contaminants pose an acceptable 
level of risk under current and projected future land use. 

Section 118.4.a (4) (b). Page 1 
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RCRA FACILITY INVESTIGATION REPORT 
OUTLINE CHECKLIST 

ITEM 

EXECUTIVE SUMMARY 

1.0 

2.0 

INTRODUCTION 

Solid Waste Management Unit/Area of Concern (SVVMU/AOC) X 

2.1 

2.2 

2.3 

2.4 

Summary 

Description and Operational History 

2.2.1 Site Description 

2.2.2 Operational History 

Investigatory Activities 

2.3.1 Summary 

2.3.2 Previous Investigations 

2.3.3 Preliminary Conceptional Model 

2.3.4 Field Investigation and Data Evaluation 

2.3.4.1 Summary 

2.3.4.2 Field Investigation 

2.3.4.3 Data Review 

(a) Inorganic Chemical Comparison with Background 

(b) Radionuclide Comparison with Background/Fallout 
Radionuclide Concentrations 

(c) Evaluation of Organic Chemicals 

(d) Other Applicable Data 

2.3.5 Revised Site Conceptual Model 

2.3.5.1 

2.3.5.2 

Site Assessments 

2.4.1 Summary 

Nature and Extent of Contamination 

Environmental Fate 
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RCRA FACILITY INVESTIGATION REPORT 
OUTLINE CHECKLIST 

2.4.2 

2.4.3 

ITEM 

Screenmg Assessments 

2.4.2.1 Human Health 

(a) Scoping 

(b) Screening Evaluation 

(c) Uncertainty Analysis 

(d) Interpretation 

2.4.2.2 Ecological 

(a) Seeping 

(b) Screening Evaluation 

(c) Uncertainty Analysis . 

(d) Interpretation 

Risk Assessments 

2.4.3.1 Human Health 

(a) Selection of Chemical(s) of Concern 

(b) 

(c) 

(d) 

(e) 

(f) 

Exposure Assessment 

Toxicity Assesment 

Risk and Dose Characterization 

Uncertainty Analysis 

Interpretation 
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RCRA FACILITY INVESTIGATION REPORT 
OUTLINE CHECKLIST 

ITEM 

2.4.3.2 Ecological Risk Assessment 

(a) Selection of Chemical(s) of Concern 

(b) Exposure Assessment 

(c) Toxicity Assesment 

(d) Risk and Dose Characterization 

(e) Uncertainty Analysis 

(f) Interpretation 

2.4.4 Other Applicable Assessments 

2.4.4.1 Surface Water 

2.4.4.2 Ground Water 

2.4.4.3 Undenyound Storage Tanks 

2.4 4.4 Other 

2.5 Conclusions and Recommendations 

SWMU/AOC Y ... 

·-

. 
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HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

New Mexico Environment Department 

Position Paper Position Paper 

SITE-SPECIFIC BACKGROUND 

The New Mexico Environment Department Hazardous and Radioactive Materials 
Bureau shall approve all site-wide and/or site-specific background values. 

A background value is defined as a naturally-occurring concentration of inorganic 
constituent in an environmental medium (sediment, soil, air and water) not affected by 
facility operations. 

Section III.A.2, Page 1 

February 26, 1998 
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HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
New Mexico Environment Department 

Position Paper Position Paper 

COMPOSITING OF SOIL SAMPLES DURING SITE 
CHARACTERIZATION 

Without prior New Mexico Environment Department Hazardous and Radioactive 
Materials Bureau approval, the appropriate method of sample collection for the 
purposes of site characterization is to obtain discrete samples by depth intervals. 

Compositing is one of the sampling methodologies which may be appropriate for 
evaluating average waste characteristic properties for disposal purposes. Composite 
sampling should not be used as the only input to risk assessment; discrete soil depth 
intervals are needed to characterize site contaminants to determine or predict 
exposure. 

BACKGROUND 

Composite samples are combinations of more than one sample collected at various 
sampling location and/or different times. Analysis of composite samples yields a value 
representing an average over the sampling locations which may not accurately describe 
the distribution of contaminant concentrations or identify hot spots. Compositing can 
mask problems by diluting contaminants through mixing samples of higher 
concentration with samples of lower concentration resulting in dilution of contaminant 
concentrations below limits of concern or detection. 

Compositing does not allow the spatial variability of data to be determined and the 
confidence in a composite value may be impossible to discern (EPA, 1997). 
Furthermore, chemical changes may occur in a composite sample due to mixing of 
different chemicals. Compositing will cause the volatilization of organic constituents 
resulting in sample degradation. 

Section III.B.1.a, Page 1 

February 26, 1998 



As discussed in the RAGS document (EPA, 1989b), one of the major problems in 
sampling soil (and other solid materials) is its generally heterogeneous nature (due to 
the heterogeneous soil matrix and/or contaminant soil distribution) which makes 
collection of representative samples difficult. Thus, a number of grab soil samples are 
required to obtain sufficient data to characterize the spatial and vertical distribution of 
contaminants in soil and to identify areas with similar (homogeneous) contaminant 
patterns. Grab samples represent a single unique part of a medium (in this case soil) 
collected at a specific location and time. 

Because composite samples combine sub-samples from different locations and/or 
times, composite samples may dilute or otherwise misinterpret contaminant 
concentrations by masking hot spots (areas of high contamination relative to other 
areas of the site) as well as areas of low contaminant concentrations. Therefore, hot 
spots or areas of low contaminant concentration cannot be determined using composite 
samples. If a hot spot is located near an area which is visited frequently, exposure to 
the hot spot should be assessed separately. 

After appropriate site characterization (i.e., the nature and extent of contamination 
determined) and with prior Administrative Authority approval, compositing can be an 
acceptable and a cost-effective soil sampling method to determine the exposure 
concentrations in areas of homogeneous contaminant soil distribution and when the soil 
matrix is homogeneous. 

Section 111.8.1.a, Page :. 
February 26. 19Sc 



HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
New Mexico Environment Department 

Position Paper Position Paper 

TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) 

The use of TCLP is inappropriate for the purposes of site characterization. 

TCLP is used for the following activites: 

• simulating the leaching a waste will undergo if disposed of in a landfill (SW-846) 

• characterizing waste for determining if a solid waste exhibits the characteristic of 
toxicity and is, therefore, a characteristic hazardous waste (40 CFR 261.24) 

• determining disposal options - solid waste versus hazardous waste 

TCLP should not be used for the following activites: 

• site characterization in determining the nature, rate and extent of contamination 
(screening action levels, standards, etc.) 

• release determination 

• risk assessment 

• soil screening action levels 

• confirmation sampling 

Section 111.8.1.b, Page 1 
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HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
New Mexico Environment Department 

Position Paper Position Paper 

FIELD SCREENING/FIELD ANALYTICAL TECHNOLOGIES 

The facility must develop standard operating procedures (SOPs) for each field 
screening or field analytical technique. The New Mexico Environment 
Department Hazardous and Radioactive Materials Bureau (HRMB) shall approve 
each field screening or field analytical technique SOP prior to implementation by 
the facility if the technique is to be utilized for substantiating information to 
HRMB. 

Each SOP must include the following information at a minimum: 

• Name of the field screening or field analytical technique 
• Application and limitations of the field screening or field analytical technique 

Situations in which the technologies will be utilized 
• QAJQC procedures specific to that particular field screening or field analytical 

technique 
Intended use or application of the data (site characterization, risk 
assessment, etc.) 

• Sample collection methodologies specific to that particular field screening or field 
analytical technique, and 

• Available correlation and/or validation of the new field screening or field analytical 
technique 
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Position Paper Position Paper 

VARIANCES FROM APPROVED WORKPLANS 

The New Mexico Environment Department Hazardous and Radioactive Materials . 
Bureau (HRMB) shall approve all significant/substantial variances from approved 
Corrective Action (CA) workplans. Upon approval of any CA workplan. the facility 
must not significantly revise the scope of the workplan without obtaining approval from 
HRMB. Approved/revised sampling and analysis plans will be documented within the 
appropriate CA report. 

• "Significant" is defined in the Accelerated Corrective Action Process. When 
significant deviations from the workplan are identified prior to the initiation of field 
work, the facility will formally request HRMB approval of the workplan 
modifications. 

• The reporting requirements for variances from the approved workplan will be as 
outlined in the document entitled the Accelerated Corrective Action Process and 
the approved RFI Report Framework document, if appropriate. A specific 
section in the RFI report will identify deviations from the approved RFI Workplan 
or other sampling plan. 

• The deviation section within the RFI report will be used to document insignificant 
variances from the approved RFI workplan. 

Section 111.8.1 e, Page · 
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Position Paper Position Paper 

FILTERED VS. UNFILTERED GROUND WATER SAMPLES 

Those inorganic ground water samples obtained for site characterization must be 
unfiltered. 

Filtered inorganic ground water samples must also be obtained if one or more of 
the following circumstances exists for a particular potential release site or area of 
concern under investigation: 

• barium, chromium or cobalt are suspected site-related contaminants (WQCC 
standards for these constituents are lower than MCLs), 

• aquatic life criteria (which are based on filtered water samples) are needed to 
perform a risk assessment, or 

• contaminant fate and transport (which require dissolved analytical results) are 
data quality objectives. 

BACKGROUND 

US EPA Region 6 Position: Ground water samples must be analyzed prior to filtration 
based on the following considerations: 

• filtration removes colloidal particles which are mobile in ground water and 
capable of transporting contaminants, 

• analyses have generally shown a large portion of metals load associated with the 
mobile colloidal fraction of ground water, 

• low turbidity ground water samples can be obtained from most aquifers using 
properly constructed wells and appropriate sampling techniques, and 

• most domestic wells do not have a filtration system capable of removing the 
colloidal fraction of ground water. 
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Accelerated Corrective Action Approach 

Introduction 

The Accelerated Corrective Action Approach (ACAA) is an enhancement of the sequential process generally 
followed under Resource Conservation and Recovery Act (RCRA) Corrective Action. This general term 
covers several processes: Voluntary Corrective Action (VCA), Expedited Cleanup (EC) and Voluntary 
Corrective Measure (VCM). 

• VCAs or ECs are intended for fairly simple sites where the remedy is obvious (e.g. -sites w1th 
promulgated remediation criteria; non-systematic releases). VCAs or ECs are typically row cost. 
short term corrective action sites. VCAs and ECs may be implemented at risk by the facility 
without prior approval from NMEO. VCAs and ECs are intended to be final remedies. Approval 
of the VCA or EC must be obtained from NMED prior to being proposed for no further action. Sites 
appropriate for VCAs are typically low priority sites. 

• VCMs is an accelerated corrective action process that is applied to relatively small scale sites with 
obvious remedies. VCMs are similar to VCkt,, however; because of complexity, cost, or location 
of these corrective actions, enhanced regulatory involvement is required (e.g.- sites wittllarger 
volumes of contaminated media; units with multiple contaminants of concern resulting in complex 
risk assessment issues from cumulative effects). VCMs are intended to be final remed1es. 
Approval of the VCM Plan must be given prior to field activities and approval of the VCM Report 
must be obtained from NMEO prior to being proposed for no further action. Field activities may 
be implemented at risk by the facility wittlout prior approval from NMEO. 

The purpose of the ACAA is to provide for: i j efficient evaluation of the corrective action site under the 
Hazardous and Solid Waste Amendments (HSWA), 2) determination of the extent of investigations requ1red 
3) determination of whether corrective action is required, and 4) after necessary implementatiOn 
documentation necessary to petition for No Further Action (NFA). 

An ACAA as identified above may be used for any Area of Concern (AOC) or Solid Waste Management Ur't 
(S\NMU). An accelerated approach is used to replace the standard RCRA Facility Investigation (RFI) Wort<. 
Plan Report sequence with a more ftexible decision-making approach, in that the permitted facility (the F acMy J 

has more control over the timing of the required actions. The ACAA process allows a Facility to ex1t tl"'e 

schedule contained in the Facility's Hazardous and Solid Waste Amendments (HSWA) module for one or more 
specific site(s) • proc:eed on an accelerated time-frame for these sites. Thus, the ACAA process can :.e 
entered at~ in the process, e.g., before or after an RFI Work Plan. 

The New Mexico Environment Department (NMEO) approves sites for NFA through established cer,...•t 
modification processes. Public involvement is ensured through access to project documents, site tours. pL.c'oe 
meetings and the permit modification process (20 NMAC 4.1, Subpart IX, 40 CFR 270.42). 

All proposed documents are submitted to NMED for review. However, NMEO involvement may or may -cr 
be continuous throughout the process, dependir~ ~pon NMEO's work load, project complexity, and the pr.cr~,. 
given to the action. Early consultation with NME.:., 1s encouraged. In cases where NMED cannot respcrel -
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a timely manner, the permitted facility (Facility) may proceed at risk. 

The complete ACAA process, assuming continuous NMED involvement. 1s discussed below and illustratec 
in Figure 1. The proce~s without NMED involvement is also discussed. 

Figure 1 Discussion 

Step I. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Step 6. 

Step 7. 

Step 8. 

The Facility prepares an RFI Work Plan or Sampling and Analysis Plan (SAP) for any 
AOC/SWMU. A copy is sent to NMED. For AOC/SWMUs that are on the HSWA Module, NMED 
reviews the SAP; regulatory review may include an Request for Supplemental Information/Notice 
of Deficiency (RSJINOD} cycle1 (RSIINOD loops are not shown in Figure 1 ). When NMED has 
completed the review, the document is either approved or denied. If a document is denied, the 
Facility may prepare another Work Plan or SAP or decide to withdraw from the ACAA process for 
the site. If the document is approved, the Facility proceeds to Step 2. 

The Facility performs the field investigation as detailed in the approved Work Plan or SAP. 

The Facility performs a data assessment and compares results to the objectives within the 
approved Work Plan or SAP for the site. 

QUESTION: Do the data support a proposal for an NFA decision? 

If the answer is YES, the Facility proceeds to Step 5. 
If the answer in NO, the Facility proceeds to Step 7. 

If the Facility believes the answer in Step 4 is YES, the Facility prepares and submits a pet1t1on for 
an NFA determination to NMED, accompanied by a Final Report supporting the NFA 
recommendation. This report must follow the format and content outlined in the Standard 
Operating Procedure for NFA submittals. Risk assessments included in the Final Report must 
follow the process detailed in the HRMB Position Paper on this process. NMED reviews the RFI 
Report. R~ulatory review may contain an RSI/NOD cycle. If NMED concurs w1th the NFA 
proposal, the Facility proceeds to Step 6. Concurrence from NMED must be received before the 
Facility proceeds with a formal permit modification request. 

The Facility prepares and submits a permit modification request for No Further Action for the s1te. 
(This step follows the RCRA permit modification process). 

If the answer in Step 4 is NO, or if NMED denies the NFA petition in Step 5, the Facility must 
consider whether further investigation/data acquisition is required. 

If the answer is YES, the Facility proceeds to Step 13. 
If the answer is NO, the Facility proceeds to Step 8. 

If the answer in Step 7 is NO: QUESTION: Do the data support an corrective accelerated act1cn? 

~The NOD cycle is a regulatory process in which NMED sends one Request for Supplemental 
Information (RSI) if necessary, followed if necessary by one Not1ce of Defic1ency (NOD) to the Facility 
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The criteria for corrective accelerated actions are: 

Clean-up levels are based on NMED-approved background concentrations, promulgated 
standards, or risk-based levels developed in accordance with an NMED-approved nsk 
aaaessmerit protocol; 

the potential remedy is obvious and can be readily applied; 

acceptable knowledge (e.g. -adequate previous sampling data and/or other existing data, 
is available to adequately identify constituents of concern); 

adequate treatment. storage, and disposal (TSO) capacity is available for all expected waste 
types; and 

nature, rate and extent of contamination have been determined. 

If the answer is YES, the Facility proceeds to Step 9. 
If the answer is NO, the Facility proceeds to Step 14. 

Step 9. If the answer in Step 8 is YES, The Facility provides information (e.g. -fact sheet. presentation, 
site tour) that supports the ACAA process to NMEO for concurrence. If NMEO concurs, the 
Facility proceeds to Step 10. If NMEO does not concur, the Facility proceeds to Step 7 to acquire 
additional data. Please discuss Step 9 with the NMEO Facility Manager as this step may or may 
not be applicable. 

Step 10. If the answer to Step 9 is YES, the Facility develops an appropriate ACAA Plan and sends the Plan 
to NMEO for review. When comments are reviewed an RSIINOO cycle may result; however, 1f 
NMEO does not provide comments within 45 days of receiving the plan, the Facility may choose 
to proceed at risk with corrective aCtion activities. 

Step 11. The Facility conducts public involvement via a public notice, distribution of fact sheets and a public 
meeting. Public involvement will take place prior to performing the corrective action but may not 
always take place after the· plan is generated; flexibility in moving the sequence for public 
involvement allows grouping of ACAA actions at several sites for the public information sess1ons. 

Step 12. The Facility conducts a corrective action and proceeds to Step 5. 

Step 13. If ttfe answer to Step 7 is YES, the Facility revises the Work Plan or SAP. [NOTE: This step can 
be taken at any point in the process, especially during Steps 2 and 3.] NMEO must approve or 
deny, with an RSIINOO cycle if necessary, "significanf' revisions and additions (see Examples 1 
and a tar •tnsignH\canr and "significanr· modifications). If the Work Plan or SAP revision 1s not 
a~. the Facility must prepare an approvable SAP or exit the ACAA process for the s1te. If 
the SN' I"8Yision is approved, the Facility returns to Step 2. (If NMEO does not provide comment 
withM ~days, the Facility may choose to proceed at risk with the activities identified in the Wort<. 
Plan or SAP.) 

Step 14. If the answer in Step 8 is NO: QUESTION: Do the data support a Corrective Measures Study 
(CMS)? 

If the answer is YES. the Facility proceeds to Step 15. 
If the answer is NO, the Facility returns to Step 13. 
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Step 15. If the answer in Step 14 is YES, the Facility prepares an RFI Report. w1th an attachec 
recommendation for the CMS Plan. NMED reviews. possibly involving an RSI/NOD cycle. anc 
approves or denies the RFI Report and CMS recommendation. If the RFI Report and eM;: 
recommendation are approved, the Facility proceeds to Step 16. 

Step 16. The Facility conducts the CMS Plan and proceeds to Step 17. 

Step 17. The Facility implements the CMI and proceeds to Step 5. 

Examples 

Example 1. Non-significant revision: Field work shows that a "non-significant" revision to the SAP is 
needed, e.g., a limited number of additional samples should be collected to define the nature and extent of 
contamination to support the ACAA or an NFA proposal. In this case, the additional sampling required does 
not represent a change in approach to the approved sampling plan. Internally, planning for such rev1sions can 
be added directly to the existing framework under which the sampling was initiated, e.g., support1ng 
outlines/plans such as the DOOs, QAPP, H&S Plans, etc. Initiation of a DQO revision is not indicated. 

This additional work shall be documented in the following manner. 

1. Inform NMED of the revision. 
2. Describe and explain the revision in the Final Report. 
3. Provide the 10-day notification of field work to NMED in the event that remobilization is required. 

Example 2. Significant Revision: An SAP previously approved by NMED is significantly revised. e.g., the 
changes require the development of a new framework to support the revision (e.g., new DOOs, QAPP. H&S 
Plan, etc.); the cost and schedule to support the changes may also require revision. Examples of signtficant 
revisions include (1) the addition of a substantial area to the AOC/SWMU (e.g., field work leads to tr;; 
discovery of contamination in a channel not previously believed to be connected to the AOC/SWMU). and/or 
(2) a decrease in the number of samples and/or analytes is proposed. A copy of the new/revtsed plan ts sent 
to NMED for approval. 

This additional work shall be documented in the following manner: 

1. Inform NMED of the revision. 
2. Provide review copies of the new/revised SAP to NMED for approval. 
3. Reference the new/revised SAP in the RFI or Final Report. 
4. Provide the 1 0-day notification of field work to N M ED. 

Example 3. Significant Additions: Additions to an approved SAP require the development of a new framework 
to support the wonc {e.g., new DQOs, QAPP, and H&S Plans) in order to more fully define the nature and 
extent of contamination for completing the RFI. This revtsion is approved by NMED. posstbly after an 
RSI/NOD cycle. 

Document this additional work in the following manner: 

1. Inform NMED of the revision. 
2. Provide revtew copies of the new/revised SAP to NMED for approval. 
3. Reference the new/revised SAP in the RFI or Ftnal Report. 
5. ,Jrovtde the 1 0-day notification of field work to the NMED. 
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RISK-BASED DECISION TREE 
Description 

All or portions of this Risk-based Decision Tree may not be applicable to all 
facilities. Please contact the RPMP Facility Manager if applicability is 
questionable. 

Box 1: Perform RCRA Facility Investigation (RFI) or equivalent project. 

Box 2: Perform Data Assessment. (This step corresponds to Step 3 in the 
Accelerated Corrective Action Process [ACAP]). 

Criteria: 
1. Compare results to data quality objectives (DQOs); 
2. Determine the nature, rate, and extent (vertical and horizontal) of 

contamination; 
3. Compare the maximum constituent concentrations to the Administrative 

Authority (AA)-approved: 
1. Background for inorganic constituent concentrations, 
2. Fallout for radionuclide concentrations, or 
3. MDLs, POLs, or EQLs for organic constituent concentrations; and 

4. Compare the maximum constituent concentrations to AA applicable 
standards or other approved values. 

Box 3: Are there contaminants above Criterion 3 and 4? 

If NO, move to Box 4 
If YES, move to Box 5 

Box 4: Use this determination in conjunction with other criteria to support a petition for 
NFA (HSWA Corrective Action Process). 

Box 5: Assess Environmental Fate & Transport from the Source Term. (This step 
corresponds to Step 7 of the ACAP.) 

Consider the following: 
1. Determine if bioaccumulation in plant and/or animal tissue is of c<;>ncern. 

The constituent is considered a bioaccumulator, if: 
a. For inorganics (including radionuclides), the bioconcentration factor 

(BCF) exceeds 40, or 
b. For organics, the logarithm of the octane! .• ater partition coefficient 

(log Kaw) exceeds 4. 

2. Other important environmental fate processes to be evaluated include, but 



RISK-BASED DECISION TREE 
Description 

are not limited to the following: 
a. Soil/sediment sorption/desorption potential; 
b. Leaching to underlying ground water and discharging into surface 

water and/or other habitats; 
c. Vertical migration in unsaturated zone; 
d. Erosion of contaminated soils as a potential contaminant transport 

pathway; 
e. Other movement of contaminant within various components of the 

ecosystem (e.g., plant uptake, soil or aquatic invertebrate uptake); 
and 

f. Chemical and biological transformation and degradation processes in 
abiotic media. 

Box 6: Are bioaccumulators present at the site? 

The constituent is considered a bioaccumulator, if: 
1. for inorganics (including radionuclides), the bioconcentration factor (BCF) 

exceeds 40, or 
2. for organics, the logarithm of the octanol-water partition coefficient (log 

Kaw) exceeds 4. 

If YES, move to Box 7. 
If NO, move to Box 10. 

Box 7 : Determine if there is a fate and transport mechanism? 

If bioaccumulators are present at the site, evaluate the following environmental 
fate and transport processes: 

1. Soil/sediment sorption/desorption potential; 
2. Leaching to underlying ground water and discharging into surface water 

and/or other habitats; 
3. Vertical migration in unsaturated zone; 
4. Erosion of contaminated soils as a potential contaminant transport 

pathway; 
5. Other movement of contaminant within various components of the 

ecosystem (e.g., plant uptake, soil or aquatic invertebrate uptake); and 
6. Chemical and biological transformation and degradation processes in 

abiotic media. 

If, as a result of this evaluation the environmental transport is of concern, move to 
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Description 

Box 8. 

If, as a result of this evaluation the environmental transport is not of concern, move to 
Box 11. 

Box 8: No risk assessment needed: clean up the site to AA-approved site background 
levels or risk-based concentrations or non-detect. 

Criteria: 
1. Background constituent level is the naturally occurring concentration of 

inorganic chemicals (including naturally occurring radionuclides) present 
in the area upgradient or upwind from the site prior to industrial or 
hazardous waste operations in the area. Fallout concentrations of man
made radionuclides derived from sources unrelated to the facility 
activities are considered baseline levels. A facility shall have it's 
background inorganic constituent concentrations (including naturally 
occurring radionuclides) and baseline fallout concentrations of man-made 
radionuclides approved by the AA prior to their use. 

2. Risk-based concentrations are represented by ecological or toxicological 
benchmarks/criteria developed on a case by case basis, addressing the 
results of the fate and transport evaluation to protect human health and 
the environment. 

3. The concept of "non detect" applies to man-made organic constituents 
that shall be cleaned up to levels of their POLs, EQLs, or an analytical 
method detection limit, if cleanup to "non detect" is the elected remedy for 
the site. 

Box 9: Submit final report. (This step corresponds to Step 5 of the ACAP.) 

Box 1 0: Determine if there is a fate and transport mechanism. 

If BJOACCUMULA TORS are NOT present at the site, at a minimum, evaluate 
the following environmental fate a-- i transport processes. The results of this 
evaluation shall be used to adeqL.'"'.ely focus a screening assessment (see 
Box 11). 

1. Soil/sediment sorption/desorption potential; 
2. Leaching to underlying ground water and discharging into surface water 

and/or other habitats; 
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3. Vertical migration in unsaturated zone; 
4. Erosion of contaminated soils as a potential contaminant transport 

pathway; 
5. Other movement of contaminant within various components of the 

ecosystem (e.g., plant uptake, soil or aquatic invertebrate uptake); and 
6. Chemical and biological transformation and degradation processes in 

abiotic media. 

Box 11 : Perform Screening Assessment. 

1. Perform Ecological Screening Assessment: 
a. Develop site conceptual model and relevant food webs, and select receptors 

representing all feeding guilds and trophic levels; 
b. In the absence of site-specific data, estimate potential exposure of these 

receptors to site contaminants using the following conservative/protective 
assumptions and exposure parameter values: 
i. Use the highest measured contaminant concentrations at a site to 

represent the exposure point concentration to biota; 
ii. Use the highest (conservative) literature transfer coefficients to address 

constituents bioconcentration/bioaccumulation and biomagnification 
potential and food chain transfer; 

iii. Assume the receptor resides 100% of time in the contaminated area; 
rv. Assume the constituents bioavailability to be 1 00%; 
v. Assume the most sensitive life stage of the receptor for the exposure 

assessment; 
vi. Use minimum body weight and maximum ingestion rate; 
vii. Assume that 1 00% of diet consists of the most contaminated dietary 

component; however, if evaluating potential exposure of an omnivore 
receptor, it acceptable to assume that diet consists of e.g., about 50% of 
plant material and about 50% of invertebrates (with soil ingestion rate 
estimate at less than 1 %); 

In the subsequent phases of the ACAP (e.g., ecological baseline risk 
assessment) following collection of additional information/data, these 
conservative assumptions can be examined and adjusted (relaxed) to better 
reflect site and receptor-specific conditions. 

c. Select a current literature no-observed-adverse-effect level (NOAEL) to 
represent the ecotoxicity screening reference value (ESRV) (i.e., exposure 
dose). NOAELs shall be derived for each ecologically significant exposure 
pathway/route and they shall: 
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i. Utilize the most sensitive species (select most sensitive assessment 
endpoints); 

11. Be derived from chronic mortality, reproduction, and growth studies; and 
111. Utilize the lowest NOAEL. 

In the absence of a literature NOAEL, the NOAEL can be estimated by 
applying an uncertainty/safety factor of 10 for the lowest available lowest
observed-adverse-effect level (LOAEL) or of 1 00 for the lowest available 
acute toxicity value (LDSO or LCSO) or effective concentration (ECSO). If 
toxicity values are not available for the habitat of interest (e.g., terrestrial or 
aquatic), toxicity values derived from other habitat studies should not be 
used, and the constituent should be retained for further evaluation in the 
ecological (baseline) risk assessment. In any case, the original study (i.e., 
primary literature from which the ESRV is derived) shall be examined and 
referenced. 

d. Calculate hazard quotients (HQs) and hazard indices (His) for exposure to 
multiple contaminants of receptors of concern. 

e. And/or estimate abiotic media (e.g., soil, sediment, or water) ecological 
screening levels (ESLs) from calculated HQs (for receptor's exposure to a 
single contaminant) or His (for receptor's exposure to multiple contaminants) 
assuming HQ=1 or Hl=1, respectively; 

f. Perform an uncertainty analysis; at a minimum, analysis should focus on the 
following key sources of uncertainty associated with a screening 
assessment: 
i. Definition of a site physical setting (e.g., exposure assumptions such as 

the likelihood of exposure pathways and land uses actually occurring, 
and receptors selected for evaluation); 

ii. environmental monitoring data (e.g., media-contaminant distribution, 
using laboratory or otherwise qualified data, lack of quantitation, high 
detection limits); 

iii. Environmental fate and transport models; 
iv. Constituent toxicity values (or their lack) and interactions; 
v. Intake parameters and their assumed values; and 
vi. Multiple pathway exposure assumptions. 

g. Combine the results of Steps (d) or (e) and (f) above. 

In the subsequent phases of the Corrective Action process (e.g., ecolog;~al 



RISK-BASED DECISION TREE 
Description 

baseline risk a.ssessment) and following collection of additional 
information/data, these conservative assumptions can be examined and 
adjusted (relaxed) to better reflect site and receptor-specific conditions. 

2. Perform Human Health Screening Assessment: 

a. Follow the process presented in the RCRA Permits Management Program 
(RPMP) position paper entitled "Huma;; Health Risk-Based Screening Action 
Levels and Screening-Level Assessment'. 

Note, that although food-chain transfer of contaminants has been excluded 
from consideration in calculation of human health screening action levels 
(HHSALs) it may be important under certain exposure scenarios (e.g., 
agricultural) or for certain exposure pathways (e.g., human consumption of 
home-grown produce under residential exposure scenario). Therefore, when 
these exposure scenarios or pathways are of potential concern at a site, a . 
contaminant food-chain transfer shall also be evaluated and the results shall 
be incorporated into the revised HHSAL. 

b. Perform an uncertainty analysis; at a minimum, analysis should focus on the 
following key sources of uncertainty associated with a screening assessment: 
i. Definition of a site physical setting (e.g., exposure assumptions such as 

the likelihood of exposure pathways and land uses actually occurring, 
and receptors selected for evaluation); 

ii. Environmental monitoring data (e.g., media-contaminant distribution, 
using laboratory or otherwise qualified data, Jack of quantitation, high 
detection limits); 

iii. Environmental fate and transport models; 
1v. Constituent toxicity values (or their lack) and interactions; 
v. Intake parameters and their assumed values; and 
vi. Multiple pathway exposure assumptions. 

c. Combine the results of Steps ( 1) or (2) and (3) above. 

In the subsequent phases of the Corrective Action process (e.g., human health 
baseline risk assessment) and following collection of additional information/data, 
these conservative assumptions can be examined and adjusted (relaxed) to better 
reflect site-specific conditions. 

Box 12: Is risk acceptable? 



RISK-BASED DECISION TREE 
Description 

Use both ecological and human health screening assessment determinations. 

1. Ecological 

Ecological risk is considered acceptable, if: 

a. HQ<1 (for receptor's exposure to a single contaminant) or Hl<1 (for receptor's 
exposure to multiple contaminants); and/or 

b. The maximum constituent media concentrations are below their respective 
media ecological screening level (ESL)s. 

2. Hum}m Health 

Human health risk is considered acceptable, if: 

a. For noncarcinogens, HQ<1 (for exposure to a single contaminant) or Hl<1 
(for exposure to multiple contaminants), and for carcinogens, excess lifetime 
risk of developing cancer by an individual is less than 1 o~ for Class A and B 
carcinogens and less than 1 o-s for Class C carcinogens; and/or 

b. The maximum constituent media concentrations are below their respective 
human health screening action levels (HHSALs). 

If answer to both 1 and 2 is YES, move to Box 13. 

If answer to either 1 and 2 is N01
, move to Box 14. 

Box 13: Use this determination in conjunction with other criteria to support a petition for 
NFA (HSWA Corrective Action Process). 

Box 14: Risk Management Decision 

A risk management decision (RMD) must be made at this point. It should be 
determined whether it would be less costly to clean up the site to generic 
preliminary cleanup levels (PCLs) based on risk-based concentrations 
(HHSALs and/or ESLs, whichever is more stringent) or to collect more site
specific data and conduct baseline risk assessment (i.e, ecological and/or 
human health baseline risk assessments [EBRA and/or HHBRA]). As a result 

This determination does not automatically require corrective action (e.g .. cleanup) but may require more analysos 
(e.g .. a baseline nsk assessment should be conducted). 



RISK-BASED DECISION TREE 
Description 

of these EBRA and HHBRA, site-specific risk-based cleanup levels (Cls) could 
be established. Consideration should be given to fact that even after 
considerable expense conducting an EBRA or HHBRA, the site may still need 
to be cleaned up to PCLs. 

Box 15: Conduct Baseline Risk Assessment. 

Both ecological and human health baseline risk assessments should be 
performed, if warranted. Additional information and site-specific data shall be 
collected to address the critical data needs (gaps) identified during the 
ecological and human health screening assessments that will support baseline 
risk assessments. The following steps shall be considered for site-specific 
baseline risk assessments: 

1. Collect additional information and/or site-specific data; 
2. Select Contaminants of Potential Concern (COPCs); 
3. Evaluate receptors exposure; 
4. Evaluate contaminants toxicity, including potential interactions; 
5. Estimate and characterize risk (including quantification of risk and 

uncertainty analysis); 
6. Provide risk interpretation and recommendations; and 
7. Calculate revised ESLs (RESLs) and/or HHSALs (RHHSALs) and obtain 

AA approval. 

Box 16: Are concentrations of contaminants above AA approved risk-based 
concentrations? 

Compare site-specific RESLs and RHHSALs to the site media constituent 
concentrations. 

If site-specific RESLs and/or RHHSALs are below the site media constituent 
concentrations, move to Box 17. 

If site-specific RESLs and/or RHHSALs exceed the site media constituent 
concentrations, move to Box 18. 

Box 17: Use this determination in conjunction with other criteria to support a petition for 
NFA (HSWA Corrective Action Process). 

Box 18: Risk Management Decision 



·" . 
RISK-BASED DECISION TREE 

Description 

A risk management decision must be made at this point. A decision must be 
made to defer further action at this time (Box 19) or to cleanup the site to AA 
approved site-specific risk-based cleanup levels (Cls)(based on RESLs and/or 
RHHSALs, whichever is more stringent)(Box 20). 

Box 19: Documentation prepared to justify deferral. To be incorporated into the 
schedule of compliance. 

Prepare documentation to justify deferral. If approved by AA, deferral will be 
incorporated into the schedule of compliance. 

Box 20: Cleanup site to AA-approved risk-based concentrations or background levels. 

Cleanup the site to AA approved site-specific risk-based cleanup levels (Cls) 
or background levels or "non detects" (as defined in Box 8, Steps 1 and 3). 

Box 21: Submit Final Report. (This step corresponds to Step 5 of the ACAP.) 

Requirements: 
1. Verification sampling and analysis is conducted to determine COPCs 

concentrations have been reduced to RCLs or background levels or "non
detects" (as defined in Box 8, Steps 1 and 3). 

2. This determination should be used in conjunction with other criteria to 
support petition for NFA (HSWA CA Process). 

Box 22: Cleanup site to AA-approved risk-based concentrations or background levels. 

1. Calculate generic preliminary risk-based cleanup levels (PCLs) based on 
ESLs (RESLs) and/or HHSALs (RHHSALs) and obtain AA approval. 

2. Cleanup the site to AA approved PCLs or background levels or "non
detects" (as defined in Box 8, Steps 1 and 3). 

Box 23: Submit Final Report. (This step corresponds to Step 5 of the ACAP.) 

Requirements: 

1. Verification sampling and analysis is conducted to determine COPCs 



RISK-BASED DECISION TREE 
Description 

concentrations have been reduced to PCLs or background levels or "non 
detects" (as defined in Box 8, Steps 1 and 3). 

2. This determination should be used in conjunction with other criteria to 
support petition for NFA (HSWA CA Process). 



4.) Use this determination in 
conjunction with other criteria 
to support a petition for NFA 

(HSWA CA Process) 

13.) Use this determination in 

RISK BASED DECISION TREE 

1.) Perform RFI or equivalent project 

2.) Perform data assessment 

5.) Further investigagtion is required. 
Assess environmental fate and 
transport from source term. 

11.) Perform screening assessment. 
8.) No Risk Assessment needed: 
clean up to AA approved site 
background levels 1 or risk-based 
concentrations2 or non detect. 

conjunction with other criteria ~---< 
to support a petition for NFA 

(HSWA CA Process) 

20.) Clean up site 
to AA approved 
risk based 
concentratiions 3 
or background 
levels. 1 

FOOTNOTES 

9.) Submit 
final report. 

22.) Clean up site to AA approved 
risk based concentrations 2 or 
background levels. 1 

17.) Use this determination in 
conjunction with other criteria 
to support a petition for NFA 

(HSWA CA Process) 

19.) Documentation prepared 
to justify deferral. To be 
incorporated into the schedule 
of compliance. 

1. Background constitwent level is naturally occurring level prior to industrial develpmer 
or hazardous waste operations in the area. 

2. Using Ecological or Toxicological Benchmarks develped on a case by case basis. 
3. Developed on a site specific basis by conducting a baseline risk assessment. 
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RADIOACTIVE LIQUID WASTE 
WASTE MJNIMIZA.TJON SURVEY REPORT 

T-662 P.OOS/049 F-344 

FOR TRJTJUM AND ACCELERATOR-PRODUCED ISOTOPES 

1~ ~ODUC110N 

The Radloactive Liquid Waste l'z'c:aunml Fadtir.y (IU.WI'F) locaTed at Tc:c:haieal Area (fA)-50. 
Building 1 treatS mdus1rial aDd ~ liquid ware recdw:d tom Los Alamos Natioaal Laboratory 
(l..ANL) TAs. The~ cftlucal·u ~to Monaadad Canyca. The ae- Water Act (33 U.S.C. 
1251, et seq.) (CWA) CSQblishod lbe Nadaaal Polhnam Discboqc ~iminatiaa System (NPDES). ~hich 
rcqoiles p~ pow-source cftlueal ~to die IWiocl's M.Jm. The RLWTF eftluent is 
regulawi by NPDES pc:mUt DUIIlber NM00283SS. cxuf.tll muubc's OS 1, which esr.ablisbcs spc:ci1ic: 
cb«Wcal, physical. tadiologic.al. aZid bioJosiQl criTeria lhat aa effluent must mee; bdPrc it l5 disdwged. 
The VDivcrshy o(Califoniia an4 u.s. Depanzaau of&eqy (DOE) IJC co-pamiaccs ofthi$ pcmUt. whic:h 
is administered by U.S. ~ ~ J-.&=q (EPA) Rc:sJoo 6 8lld <:enified by lhc New 
M~ Enviromm:ut Dcpal1mal1 {NMED) S~ Water Qua1il.y ~ 

The CWA regulates 1bc ~ of~ mataia1s aot covcre4 by tbc Atomic EDcrgy Aa 
(42 tJ S C. 2011 et seq.) (AEA). h1dudi11a tadi1ma aD4 ~ isacapc:s under 40 Cock of 
Federt~l RegtJanoru. Pan 1222. Mau-madc SOQ%cc:a oflridula.ZMY be taetOt- or acc:elerator-prodgccd. 
Tbc ~of'*"~~ isatopc:s depepds OCllbc lYPC of~ and t:up mau:riaJ 1UCCl 
The AEA rqWaic5 souree. special mtdcar, &ad by-prcxm= ~-

The New Mexico 'Water Qualky Ju:t .. {Nfltf Me=c;0 Sltm4a .AMorared [NMSA) 1978) c:smb
Ushes me New Mexico Water QuaJhy Camrol Comraissim (NMWQCC) as the state's wa= polluDou 
COIUrOl ~· The NMWQCC rqulatcs liquid &c:harps to both SlltAcc watrrs aud disMatges CillO or 
below tbt grOUIJd ~ m lbe state UDder lbc. "New NcD:o Watet Qga1hy Coavcl Commission 
Re&uJaUons11 (20 ND~ Mmco ..cdmini.st7cmw Codtl [NMAC] 6.2). "Water Qqality S=dards fot lntersAlc 
w! lnuasw.e Smams ia New Mexico .. (20 NMAC 6.1) emblisbcs specific sutfa&:e water SW\dards. 1be 
NMWQCC bas ddeptcod audlority for Wolter poUWoa ~ to 'l:bc NMED. S~ ~ 8J14 
aamtive ~ water ~ are dcvdopecl by NMED mi approvc:4 by EPA. Eftlw:at limns "that 
apply t0 tbc lU. WTF NPDES pcnAR .n:: cscablisbcd iP.-~by EPA aQd c:c:niftcd by NMEP. 

C~OilS of radiaPudiclq iD surface water sampla PlaY be comparc4 to 20 NMAC 6.1 
surface weer $WJdards. the "'New Mcxic;o Radia:d<x~ Praa:c:aca ~ .. (20 NMAC 3.1). N14 DOE 
Dc:rival C~ GWda (DCQs) cstablisW iD DOB Order 5400.5. Radianon Pmtet:non of 1he 
hbllt: a1Jd lhe EltvlroiiiMIII. ~ 20 NMI\C 6.1 arilcc warcr Rmdard for ac_cdefator-pro4uced lriQqm is 
20,000 pCIIL. Tbc 20 "NMAC 3.1 radiaaaa plOfCdica lcve1s arc scacraUY IWO orckn ofmagnit1tdc ~ 
tbaA 1be DOE DCG$ for public do$c. 

1bc DOE bas~ m. t.ANL vobuarily Rducc its~ of a aumbcr of~ 
illdudmg tri1:ium a1ld ~~ isotapcs. AI swt.d ill. Envii'OI'IIIIIIIral Swwtlliuwe m Los 
AltlmoJ NanONll LabQTQloey tbu;nz 1997 (1.ANL l991d), die RLWTF cUlueat ~ ui1:iJw. 
SQdU.-22. ~SJ. SU"OGUUJ~l-90. ccsiqm.137. llnlliwll-234, ~-235. pbrccaUtWl-238. 
pluuxUum-239; plutal.ium-2~ and amcricimD-241 duriaa 1997. 

9Al0R.O.DOC l-1 Fcbnwy 4. 1999 
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R.rns1oa0 

DOE and LANL ~ ~iaed !hal all'lridum in the R.LWJ"F cftlueat is IQCt.Qf·produa:d for 
LANL programs· with weapoos missions. 1be DMR Ok(fall Dma Sl.mmmy, bpn I, 1994 ro 
D~&ember Jl, 1997 (l.ANL l998b) reponed a hiP ~ of 147,059 pCill for teaCUlr--produced 
triUum :tiom tbr= aul}'SCS of'l'he RLWTF cftb1eaL Elimmanon ofufldd Discharg~ to 'the Environment 
fro, the TA.-SO Rtldloacnw Llqutd W41te TreQf/IWm FQaltty (LANL l998c) (Zcfo Discb.vgc Repon) 
reponed an average 1Jiliqm ~ o£78,612 pCiiL m llLWTF cftluan durin& 1996. 

Straar:hun-90. c:esium-!37, aad ~241 inlbc RJ..WTF cfUllcntis by-p~marcrial (ic .• 
reacw~ aD4 ~ 'dlcrefofe. ~ 'Wida' the AEA ad cxaapt from~ mlder tbc CWA 
and NMWQCC "S"lalioas. thnDunm ~ JU.Wt'F efiluaa may be subjca m NMWQCC regula1ion if it 
is IJa'QU'aUy oc:cutriD& ill the IANL SOUICC water supply; ~ it is sourc:c materialllld ~ 
1W!er tbl AEA Odla isacopes ill tbe RLWI'P oriaiaau: primarily from medical tracer aA4 ~ 
moaitorm& =earch (LANL 1998t). 

D11riz1a 1998, a woddDa group was cstablisbc4 to SNdy viabJc opdaas thr pllascd transition ~ 
zero ctiscbafsc of lRaTed liquid wasre from 1hc JU.WT.F to Monudad Caayoo. The WOitiaa · SJWP 
rcroumu:zwted seven! pbascl ta ~ ia soa1 of =-o disebaqe 6om 1be RLWTF aa4 ~a 
rwam11"'04aliooS ila Die Zci'a Oiscbatae aqxn Phase I up8fades to JtJc aLWI"F iadudc iQitiiJaaCCl of 
tubular ukrafiltradca all4 ~ osmcms 1llli&s. Pbuc D uparacla ad4R:ss aitrafct widl a b~ ta 
COD\'CR ~ ta Diuop:o ps. Tho rcdunWa ot'1rit:iatcd ~; ick:aOfialdca md minimizaiOJl of 
atbcr ~ a haAn:lous coasQcQCDts; uc1 vohuac ~ w= ~ b Pllasc m 
a.eUvidea.. 

In suppott of 'dle Zero Ditebarp Rcpon Pbase m RC01iis!C"d1rions. LANL •s EnvUomacata1 
Sarey aact Hea!lb Divisioa. waur Quality a~ Gtaup (ESH-lB> a ~ Mamae
m:m ~ ~liquid Waste OnJap <EM-RLW) spc:DIQRd a sc:ria ofradioaaivc liquid 9iasrc 

mmimizui011 $UJVCYS of LANL f4ciUzics to idc::aQfy ~ a ~ ofuithaa aud accc:l&ntor .. 
produccct isotopes. 'Ibis n:pan prcscas tU liR ofporem:iaJ ctiscbalgcd oflriliuDI aa4 accdmtor-procb:cd 
isotopes ta tbc RLWI'f ~ dim:dy ...,.lbc ~ Liqui4.Watc ~ S]l$fCIIL (lU.WCS) or 
via c:oUccuon and Lata-~ ro ~ RLWTF. . 

!1AlOR.O.DOC l-2 Februaty 4, 1999 
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1.0 GENERATORS OF TlUTil1M AND ACCELPATOR..J'RODUCED ISOTOPES 

seven~ data SOQlccs were used to ~ilea list of s=crators that potentially disdwge muum ID4 
accelewor-produced isocopes to 1hc IU.WTf', iDdudina tbe folloMaa: 

• Zero Oiscbarse Repon (LANl.. 1998c) 

• /.oJ AkllriM NQllohallAboJWQI)I RLWTF Conceprt~QJ Dmp But De1nOIJStr~ Awn/able 
Techbology Ewlh4anon /11/lfAelll Duign .Bam (lANL 199Sb} (11)8) 

• J 997 RadloaaN~ MateTillls lh• ~for Potnr Sowus (LANL 1998a) (l.Jsuac: Survey) 
dalab&sc query · 

• Corr~ widl LANL pcr50I!.Ud (e.s.. Tdepbaac ~ elecu'aaic mail,~) 

• LANL web paac 

• Pn:vious SUtW)IS pc:rformc4 by ESH·18 and EM~W 

• NPDES DaQbase 

t= Zero Disc:barBc ~ Wmritied lhe t'oQowiaa ~or 4isc:lwicrs of Jiqui4 wasce to lbc 
RLWTF durisla 1993: . 

• TA-3-29 ~ad McQilursy bicard1 facility 
• TA-3~Sis=B~ 
• TA-48 Ractiocb=isay Site 
• TA·53 lAs Alamos Newtm Scimce CQlta' (l..ANSCE) (disdwp to tbc RLWTf' has since 

discnnti1lucd) 
• TJ\·55 Pluiclium Fadlit.y 
• TA-21 facildic:s 
• WUJe a~auasemear ~ 

The Tritium S)'SCCIU Tes& Assembly (rSTA) &cilic.y aDd Tri\iwa Sc:iaa Fabric:atiaG Facility 
(TSFF) at TA-21 ~~to c1iscba:czc die GCSt uiUlan<"'afaminatod wutc to 'die llLWlF (LANL 
1998c). 1"be TSTA~ ~ aacl iDtcpatcs lCdudOJics related to the~ fbcl 
eyde for ~ tbsian RaaOr ~- 1'bc TSPF provides support for vniulu-rdalcd cxperimcms. 
Tritium sources tiam tbc TSTA 1114 TSFF ~ primary ~ loop tlushia& compoaeur VtaShiJJ& baud 
wasbiDg. coolina lOWer bJow..dovm, and CUSfOdia1 aaivitia. The~ taviet at TA·21 bu Jiacc beea 
teplac:c4. . 

TAs 3. 3S. 41. so. ID4 59 wue a1sa idemitie4 ill lbc Zero DUdwp R.c:pon as discbarsas of 
'1Ii1i1111l to me RLWTF 'Via die JU.WCS. TAl 2, 16. 18, 33, 41, IDd S4 wac RpOROito baw: ~ 
lriUuln~ wasta aDd later~ il to me R.J.WTF. ~. die ~of lrilium 
ftoua dsesc sourca was csma.ct • oa1y ape pcrceaa of the tocal uiiium activity SCDt ro die IU.WTf 
(l.ANL 1998c). 

9A10RO.DOC 2-1 Fcbnwy4.1999 
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Far the IDB, a~ survey was coududCCI to dcfiue each~·$ c:xlsDag waste disposal 
practices and au.y projected 1Uiurt: aaivities thai VwWkl a1fcct their discharge to me RLWTF. The !DB v.-as 
n:vicwecl for LANL faci)idcs that ctiscbaJgc vitium and ~-produc:cd ~to The RLWTF. 

The Usa.ac Survey provides results of die .1997 En~ Safety mu1 K:ahh ~ Air 
Quality GroUp (ESH-11) cBbn to collclc:c infGmlaliall pcnamfa& to radioactive ~ usage aad 
processes performed u LANL facilil:ies. 1k UASC SutWY iadadcd Ulmnlitored poiDt SQUrces (UMSs) 
wtfh a polCIPial dose equivaku& of arcatcr thaa or equal to 0.005 IDRJblyr (1120* of the moaitorma limir of 
0.1 mr=lyr); aew UMSs that bcgaD. ~ duri1ta 1991; ar previously qajc)emificd l.JMSs. A data 
reaieval from 1M Usage SIU'Vey database was provided by Scau Miller. ESH·l7. Tbis tetricval included 
lb: name of pmou. ~ opemDig group. Facilhy Manaaemazr l..JzJ# (FMU). T.A. ~ ream. 
faciley status. fiacility descripUan. an4 radioaccivc ~ (or radiozwdidc) (RAM} c1iscbarpl. · 

Addiliaaal bsfiumalioa was coDCCJC4 from Jbc tesa1ts ot previous swveys t'l11$rtcd by ESH-1 a in 
l99S aDd EM·RLW in 1997. The ESH-18 survey (l.ANL 199Sa) ~aU btu lWD ~ clisdw&a to 
me RLWCS were reaaor-produccd. Oac disc:barp of "'Vety QliQUfC amoums"' of ~-produced 
uiUul\\ V4S a nsua of coarammatl'd ~ c~ ID4 bml ~at TA•ll. The cxbcr disdwp 
MS a n:su!t Of cxperimc:ats pcd"anacd at TA·21 to~ 1be ~ ofumwn gas ~ frccn me 
Los~ ~Physics Facility (aow LANSCE) accdcralor bc:ul apcnUou at TA·Sl. 

The EM-Rl. W survey (LANL 199'7) rrat04 diu TA·SO.l ctisc:barFs aa:elemal'-producecllrilium 
as a tcSUlt of mamhly aulysis of sanspJes co&cu:d fnxQ the LANSCE at TA-53. 'l'bcse ~ bad aa 
avcrasc: w1umc of 200-300 mL. witb a maW~Jum of 400 mL. IZid au averaae ~of 20 J'CiJL. 
~a maximum~ of 120 J&CiiL. TA-41 V4S also rqxmcd lO discbarse ~~ 
isar.apes. A 1\mJte research project at TA·21•209 MS PR!ic:crc4 to~ ~-ptodw:ed trili1uu. 

A dambase query ~ made aa me 'NPDES darabasc tim is ~ by Aaae Soqbp, ESH 
DiWU. Office. Ouly TA-21·1SS, Rooms SSl2 aDd 5513 were ideali:fiocl u cfisdw&ers of~ water 
m the NPDES database 

Coacspondmcc with TA--.59 pcrsannel baa m~ lbat.lritilun caJibratial mndards may~ 
discharsc4 from TA-S9 to die RLWTF u a nuc Qf appraxiJ~~ardy 10 fQ 2S nCilyr. ~ 
isotopes gmcmed 1i'oaa sample or c:alibraUaa SWidards aaay be discharpd ·fum TA .. 59 at a me of 
app~ately 1 to 2 DCilyr. 

~ obtaiDcd fi'OQl me saarca idaaifio4 aboYc 941 ccxnpiW imo m E:¥cd ~ 
wbidl b iaclucbl as AUathnwar 1 to 1bis n:poat. Tbc iD!omlatiaa m AUI~ I is soncd by TA. 
buildin& room. Jadicmuclide. IDd whdber lb.: radiocwdi4c -was ~~ a ~..A.M-. AldKJuSh 
JMnY ~ idcmffit4 iA 111c ma a Usaae SatYey ba"Ve die patallill m be ~~ 
dep:udjq UpGQ tbc type of~ and "fP maraials \lSCICiw Cllly ""* isalopc:s 1hat 111m aaua11y 
idemified as tla\'i:a& beea ~cc4 u LANL &R w=ifioclasiiiCb. lafomwioA pcrca:iAin& to all 
i$oropes. reaarcfless ofwbcrbcr mcr am accdetator~ is~ mAa.acbiPCAC 1. 

ScrccaiQg 1'llc iat'onaa• in A~ 1 to idcadfy oDly 1bos& f4ci1iDcs wilh 1hc ~ to 
disdwgc 1ritiwa ud ~-product.4 isaropcl to tb= I.LWCS tesultecl ill a o:wdl smaller data set. 
wbich is pracurc4 as AUacbmas 2. Amc:bracar 2 aJsQ idmUfics aroap kadc:Js for tbc &aJi:acs for 
adcJitigul iPformaQca RqUCSIS. 
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The Usaac Survey 'Wa$ caadAcled to co1lccl wanuarioa an . air anissica sourocs. Gcacnrots 
identified in lbe Usage SU!Vcy 9Me iaidally assumed to be~ to the RLWCS a have cbc p<JfnmaJ 
to ~ '~be raQimndides idemi~ed TO cbe lU. WTF AdctiDoaal~Df'otmalbl was ~ tram w 
aroup leadeD idrlnified iD AuKbmaR 2 to ~ wherMr 1bose tidJitics cla discba:rgc: TO 'Jbc JU. WCS 
and wbctber 1bc isalopcs idnit:ifird 111: iDdccci acceleraTor-produced. Only TA·S9 provided additiaaaJ 
int'ormatiaa as ctisalsse4 eartia'. 

· Altbouah LANSCE docs act discbarp to lbc RLWCS. sampla ~ ~ 6'CIIIa LANSCE aDd 
· ai:e aua1yzcd u otbcr UNL faciliti~. iDduttins TAs SO. 41. a:ad S9 tbaJ do discluuBc to me lU. WTF. . 

lhcse sample$ may cootaiA ll'ilhua and aa:claator-pnxluc:ed isolopcs. Same iD!omwial resardiD& the 
poccmial ~~ isorqx:s lbat ate ~ c LANSCE was obraiDccl from cbc Otficc of 
Nuclear JiDersy. Scieace ~ Tec:lmology 'V4Cb pasc. 

Tho DOE Ofticc of (soqJc: ~ ~ au4 scUs &table IJUl ~ isocopcs U. are 
used by cbucslic: aad im:erNticad ~ far mediciuc, mdqsgy, 1114 u.scardl. The LANSCE 
panic=ipa= izl this prosram by prndudas 1bc il«apes mo. ill Tabio 2-1. Tb& pracat 1so1opc Produc:tioa 
Facility U LANL opcraas appamcinaatdy 22 'MICb pet )'AI'. 1bis W:i1ity produces radioisoiDpc:s usiaJ 
cm.:r die ~ ~ beam or neu:aaaa trom 1llc beam SfQp of me LAN~ a balf~ 
~a ddivcn mcdiAm-caergy pMJODS. Tbe UPiquc ~oldie LANS~ aea:1cnt.or 
illcltlck a hiah«<CCJY, bish-«aM CWfCIIl tbal allows produCiica of bi&Pu qgalicy ~ u well as 
exoQc radioiscx.opA tbu ~be p.roduccd a:c odw ~. 

Tbc isoropca idcmi&d iP Table 2-1 iadqda cmly those laaowa TO ~ ~ fbr 1be isalapc 
prasram aDd ~~~&y ~ iPc1udc aU pcr=ia1 isotopa 1ba are ~ at LANSCE. Alsa ~ tb01t mty 
those i5GCOpCI that ~ kDQM1 to be aa:clclatot-pmducccl 8lld ~ to tbc RLWTF aR ~ as 
SQda in Auacbmmr 1. 

Due to LANSC faa1iy;y mo4ifi<:atioiiS rdatcd 'CO 1bc primaly Jabonfocy Dlissioa,. it wiJ1 a101 be 
possible to ~ tbese isoropcs fot I'QCal1:h afttt rJSC:al Yeu 1999, ~ a acw Los Alamos is«apc 
p~ao &a1ity is buih. P1w a:re UDder uy to coasa= a =w isoJ.apc produclioll &ciihy to allow 
~ed ~ mbaDcc:d mediQl ~ proc~uc:Uoa s the fiDn. ne =w isotope pnxtucUon fAd1Uy wm 
permil ciabt moms of~ produaba amwally aad •~ Rducc ~ MSrO outpclL Tb: 
DOE Oftkc ofN\u:lea:r Eacfsy. SciczM:c, aDd Tech.,qy web pasc also 4isc::ussed ~ of die Las 
~watt imdiuiaa ~ bawcvcr, me pb;picallecaUoa of tiM= J~eW fKililies wu wx ideatified in 
the ~ paac wbctc 1his =~ 'MI obUiDccL " is abo uulalawA v.bcdla" 'Ibis facil3y plall$ to 
dischaJp ta die IU.WTF. 
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Table ~1. LANSCE A«ebator-Producecl botopcs 

Arscnic-12 

Bismutb-207 

lsotope~,~~.,e 

Cadnlium/Cd-1 09 

Cobalt-55 

lodine-124 

PaUad~DD-103 

Si&oll-32 
Sodillm/Na-22 

S~r-82 (pan= of 
mbidium 821 S.r-85, aad Sr-89 

TecbnetiUm-95m 

Tcdmctium-99Pl 
{fJ"c)m molybdmum-99) 

Bcseatch. Alzl:leimr:r's disease:~ acid rain 

Neuuan sowcc for oil 9d loggiD& smoke~ (izl 
LANSCE iQvcmory) 

Posilraa c:miuer wid1 applicat:ioas for medical ~~ 
Laq...uw.d, phoma~ isolope t1w is used as a tmcer. as 
well as a SOIU'CC isotope 
X•ray ~ iAs1:r1uaalt caJibratioa; silver· 109m 
~~(for shon-=n mediciJ qaap&) 
Proposed TD label~ amibodiea for posiu'aQ Cmissioa 
~y(P£1') 

Amibody labrliD; for QDCa' lbc:npy atad imasina 
CabDr.aUan source far PET naum Uld cquipmem; amibady 
Jabctinc 
lma&blaaa= 
Prosfarc c:az1CU dlmpy 
Biolopal ~ SPidia 
Positron caW.c:ruscd m wriawi applicaortS. ~ 
rcarcb 

· Cantiac PET ima&ias; diaaamis ofbcpc lcsiaas; 
h~ ~c:anGC:rpaiu rdicf 
Pbotal1 cmi=' lbal can be 1ISCd iD 1nCCl' RUdics offO"'mcdum 
~ill 'Cbe ~au a Jq4ivcd 1nCCI' for 
dosimtfey 11M!~ SQUtics 
Diapostic jm .. 

• ScNlcc: 01fice Of Nuclear &cr&J. Sdcacc 8Dd Tcclmolo&Y 'Mb pap.lmyJ/\1/ww~p 
11 LANSCE dGC5 ~ clisclwp to -me lU..Wll'; bowcvcr, ~ LANL fadliaei aulyzc samples ealJcc:lc4 from 
LAN~ tba1 may c:G1Uaia tbc isafgpcs liscr4 abaft. 

~ This lilt may aac be all ofdac isOtopes~ • LANSCI!. 
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3.0 RECOMMENDED POLLUTION PREVENTION AND W~ MINJMJZA.TION 
OPPORTUNITIES 

Several po111n:icm prevemiOU and Mste minimizanoa tn'WMiA) oppomuUtics were previously 
reponed m lbe z=o Discharp aepon. iacludms the fallowmg: , . . 

• TST A and TSFf' liquid wasrc ~ SlOrap. 8P4 1at.cr uamfcr to lbc tadioutivc: 
wastt:WatCr 1agocGs localed al TA-S3 for cvapomiau uur:il a pla.J:IAc:d ucatmeat system is 
complaed alTA-53 

• TSTA an4 TSFF Uquid wasJe c:o&cara, s=aae. ud later lraOSfer to a dedicated opcm-ail 
evaporator for dl£ TSTA and TSFF 

• Ocbcr LANL f4Q1Uy (e.g.. TA-16) ~ wa= c:o~JeaiGa. scorap. aDd later uansfer fO a 
dc:dicatc:d opciHir evaporatOr sudl;p tbc TSTA 1M TSFf dcdicaled ~or to theTA-
S3 l•sooas or solar~ a · 

• ~of RLWI'f' cflluast tor iDdustrial ~ mdudiaa plutouiluu prnraaiDa • TA-SS 
ud cooliPa laWai 

The Zero Diac:bargc Report mdi~ tbat tbcsc P2IWMiD appommicics Vr'OUid be viable provided 
waste aaall'Sis demaasaatcd eampau"bility of die ~ \Wb. lbc prOI:CSS - c;pmpliaQcc with tbe 
UNl. Wcu1e Acaptclnl¥ Cnt~TU~ (LANL WAC) (LANL 1998c), Clca2.l .W Au (CAA). ~ 
c~ a Rccovay Act <RCRA>. alld a.ssociued permits. 

Based oa ~be re:Rlks of the pres= SQIVCY, me =.;or idcaD&d ~ oflriUum a.M ~
produc:cwl isolQpC ~to 1bc IU.W'W are floaa: 1) sampJa coUeaccl ian LANSCE • mber 
L.J\M.. &alilics t2w are ~ ai TAs 48. so, ID4 S9; aa4 2) ckatlms ~ned ~ a%ld 
WiSbina haads u TA-21 filcilmes. ~ opporamilics tor 'Cbese filciliQes iaclude ~ Mel 
colleaioQ for discbaqc u the TA•Sl 1Jcatm= system or TA-5.4 trc:a1mCDt, stonp. Md 4isposal Acililies 
(TSDFs). TA-S9 perSOQDCl haft illdicatcd U. uuused sampla from TA-S3 are cun=ly SCPt. to TA-54 
TSDF1 for fiMl disposidoA. u.a.scd LANSCE samples tbat an: aaalyad c otbcr LANL &ciliti11 sbaWd 
be: baMlcd in me same &sbicu 

Disposi:daa.at TA-53 or ·54 must comply with LANL W~ ~ R.CRA. IDd associalt.cl pcaU 
~ IS applicable. Callec:dca- ICOOp of~~ be daDe ila ICa)~ wish the 
requiremcDts of~'" tmd Mtud wan~ &q~~~n'*"" for SlorQg~ (UB. 4Q4.00.03.0) lO IMinrain 
eompliaz1cc wi1:h R.CRA ~· Speci&dy, ~ acaaat.o11 wouJ4 acccl to cootdiDalc wi1k dlc 
facility ~ mmaF"'f'1l ~to tqislcr satdlitc acanmda'Qca an;as aDd <9CMfay SCPr.IIC areas 
witla '!be ~ Safely ad Hca1lh ~ aa4 Sa1i4 WI* GrcJup (ESH-19). ~ 
and/or physical eoauob. volume aud I(OASc 'liJM. 1abdilllo ad scccadary caoraimDaU ~must 
also be mer, as applicable. m addiQm to me UR. 404-00-03.0 ~ huardaus wasre sr.oraae il1 
areaa aac c:unmUy bptod for suc;h oacciWicl may RqUifc a review of the safety basis IPdlor 
lll1:harizaUou buil filr tbc tKiJky ad ~ UDJCSOlvcd safety qacs0aa ~ accordizla to 
DOE Order 420.1, F4CiliiJ' Sqfory, prior to implcmtmiaa s=aae. 
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20 NMAC 3.1. New M~co Adlnmurrartw Code, ~ew Mexico PadiNiml Protecdou ~ons." 
Eft"eaive May 3. 199.S. Sau1a F~ New MelQc:Q, Hazardous .ad Radiaaaivc Matc:rials Bureau 
Rwatioa Liceusins aad ~ Sect:iaa, New Mexico~ DqJanmcm. 

20 NMAC 6.1. New MaiCQ Admi11lsrrt~dvc CDf#. 'Watef QualiW Sta1\dards fix 1:a1cmate -s ~ 
SU"eaD&S ill New Mexico.'' As amended lhrou&h Jaauaxy 23. 199.S. Suq F~ New Mexico. New 
~cQco Water Qqalhy Comrol Cammissioa 

20 NMAC 6.2 Nnt Meri"' Admtnim-Gnw C«M. "'New Mexic» Water QtaiiJ.y Camrol, COIDIDission 
~." ~ Dcx:cmber 1. 1995. Sama Fe. New Mexico, New Mcdco We=- Quality 
Coauol C~ssioD. 

40 Cot# of Federal R6pkmtm~. P~ 122. ~ A·Adn1iaistcrcd Peuait PrcgnpQs: Tbe Natioaal Pollvwu 
l>isc:barF flhninatina s~· 

DOE Ol:dcr 420.1. Factll& SoftlY· W~ D.C., U.S.~ at'EIIagy. 

DOE Orda' S400..S. Rtldit11itJn Proreaton of 1M hbltc tl1ld rlw Ellwronmem. Fcbnsary 1990. 
W~D.C .• U.S. ~ofEaczu. 

lANL. 1995a. Accelerator-ho4ced Trttt11111 Sulwy jot 1M TA-50 ~ Lipul W~ T~W~tlMllt 
Faczllty. Water: Qua1hy ud Hydmloay Group (ESH-18). lA Alamos. N$ ~ lA Alamos 
Naticcal Laboratoly. 

LANL. l~Sb. 1m AianK:JI NanOIIQ/ Laborarozy RLWTF C~JH"QI Dmgn Ben Dtmomll'ated 
..tva~ /able Technology Ewl/uQnonlnjbcml Dutgn &m. Draft A. Los Alamos. New Mcxica.. Los 
Alamos Nacional ~-

LANL. 1997. RLWTF Swwy ~Accele1'Plo~ b010pu. Ezwitoamattal Me:Pavmeat. 
lbdioactivc Liquid Waste Oroup (EM-lU.W). ~Alamo~. New Mexico. Los Alamos Nuional 
Laboratory. 

LANL. 1~98a. 1991 Rt:tdi~ Mt#eiWb ~ Swwy few Pow Smuca. La& Al~ New Mexico, 
Las Alamas Nmoaa1 Labcntory. 

LANL. 1998b. 1lMR 0..1.fal/lltml ~ (Aupn l, J!JP4 10 ~cember 31, 1997). Los Alamos 
NaQaaal Laboratory NPDES Pcmait Re-ApplicaUac1 Project. Los Alamos. NC91 Merica. Los 
Alamos NaaoaaJ Laboratory. 

LANL 1991c. Ebhlinollon ofLiqWd Dudw¥e tow Envl~frOIII U.. TA-S(J Jlaai(JQC~ .l.Jf~Uld 
W4$r. Treafl~Wnt Faczl1ty. LA-13452-MS. UC-902. 14 Alamo~. New Mcxu:o, Los Alamos 
N&lioual Labotatoly •• 

LANL. 1998cl Envii'Mmmtal Swwrl~ at Lol Alamo~ N(lllonaJ Labonudry dl.nng 1991. 
LA .. ll487-ENV. J.os AlaiDos. New Mexico. ~ Alamos Nau~ t.aboratacy. 
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LANL. 1998c. LANL Wasrc A.cccp~ Criraia. PLAN .. WASTEMGMT-oo~ ll.2. Augus~l998. Los 
Alamos, New Mexico_ Los Alamos Nalioaal Labotatoty. 

LANL. 1998£ lAter &om Stcv1:11 Rat (ESH-1 B) to Pbyllis 8uswuaate (NMED) re&Vditls tbc ~fat 
Additioaal I:nt"omlalioa. ~ Water Discbatae Plall AppliMiaa for the RadicaaM liquid 
Waste Trearmnsr facimy, DP-1132. 1unc 1, 1998. Los Alamos, New M~ ~..a$ A1amcs 
Natioual Uboratozy. 

UR. 4Q4.00..03.0. Hazartkna and Mrud Wa.tte Requu6me:IIU for G~Taton. Los Alazno5 Nanmw 
Laboratoly. Eaviraamcma1 M•n;qc:ma~t·~ Liqqid WasfC Group, l.o$ Aiamos, New 
Mexico. Los Alamos Narioaal Laboratoty. 

NMSA. 1978. Chapter 74, Anido 6. "'Watet Qqality Act." New Mateo Slafkru manorared. Santa Fe. 
NeW M~ State of New Mexico. . 

33 U.S.C. 1~ 1, c:t seq .. u am=dcd. Umrcd Srara Cod. • .. Clem Water N:t. .. 

42 U.S.C. 2011 ~seq •• as amaWd Umted Srcuu COl#, .. Alomic E=rsY Act. .. 

U.S. I>c:panmeat of ~ Oftke of 'Nl~Ckar E.DaJy. Scic:nce ad TecbnolosY web page 
(htql:Jtwww.ac.doe.gav) . 

9Al0RO.DOC Fcbnwy 4. 1999 



Jul-12·2002 04:33pm From-GENERAL LAW +5056654424 

RevlsumO 

ATl'ACIIMENT 1 

lseKopa Geacnred at LANL 

T-662 P.O!T/048 F-344 



Jul-12-2002 04:33~ Fraa-GENERAL LAW 

Jooooi-1-,. 
- ..... - - IBr.:: ... • .. - w ..... -

+6066654424 T-662 P.OlB/049 F-344 

i i i § § § j i i j i i i li li 

HHHIJl I! 1H1 
Iff it ltf f 111 I IIJ il I 

I- -. - - - ...... Is :s 11 ... "' .. 1.: I• - .. ~ sIs 11 t t tIs s a ! = = :! ~ ~ 
i! • w I• I• • w = 1;: 1: I~ I~ I!! = = = :; = ~ = Ia 1:1 Ia ; Ia Is Is Is ::;: ! ;:; ;:; ;:: :; ;;; 1:: 

lis ~ ~ s :1 t •= 1 s s ., ~ 1- • • :! :! ~ ~ ·~ •= = :: :: = ;:! ;:! ::z s Is s ~ It t 



Jul-12-2002 04:33pm Froa-GENERAL LAW +5056654424 T-662 P.Ol&/049 F-3« 

J 
! ~ = : I! ! li ,:s Is 5i ! l:s ss _ ... ,... ... ... ... ... :!! :! ~ = ! ! .! ! ! _ _ _ 

~ (;; ;:; ;; = = ;; ;; ;; = I= I;; ;:; li: ;; '" lA ,;:: IR lw; ... '"' 1 .. - I~ I~ * ,, I~ I~ I• I• 

c 
~ . 



Jul-12-2002 04:34pm Fra.-GENERAL LAW +6056654424 T-662 P.OZ0/048 F-344 
. . 

IIi iiiililiiiiii!iii!iiiii!ili!iiii!i'ti 
i I l,{ I II,{,! ll,{,{,! I{,{,{ Ill,!,{,{ I IlIff l I I l,!jllf I 
J I ~ Jill:! 1:1 I I 1:11!-'~ l:! 1:! ~ l I It:! I! 1~ l I t l J ll J J I r..r J Ill 

J li fi 1616 ~ ~ 6 ~ ~ 1a ~ 616 6 6 'ali li i 61~ 1i :sl&l81i ~ s s 61~ ~ 1i & 5 i i 1i 

~ 1, :f Ulfl1
1
1
1JJI111

1J1
1
1
11
1JHUH · .nuunut 

1 f ~ IIIli ~~~ ~ ~)llltll ~~~~JJJJJ~t 
~ 
~ 11 a 11 a 11 r; r; tl a •• a a a 41 tl II • a· & a C & • II a a & 11 a a a a a II • 11 r; 11 

J 
l -

I 

f f f :1 lilt IHIJIJ~ I H HI H~ I HUH IIJIU til lfi!IH H 

r- ... - - - - - - -:- -- ... - - - - - - .... ,_ .... - - - - - - - - - - ,_ - - - - - -
,: • • • • • • ,. I• • • • • • • • • • ' • ' • • • • '• I• • • • • • • • • • • I •• 

!1:1 ~ r:~ l:t 's ·~Is~ :1 ~ s 1:1:1 s t s 1rls sIs~ t sits s 's s !;~Is Iss t ~ :1 Is Isis 

8 .. 



Jul-12-2002 04:34pm Fra~-GENERAL LAW +5056654424 T-662 P.OZl/048 F-344 

l ~ 8 ~ I~ Ia :i ~ ~ 8 18 ii Ia IB i li ~ I~ li ~ li i i 6 6 ~ 6 Is li I~ ~ 18 ! i 6 

~ IJli I i ,J Hl~i~UHH~U~UnHUHH 
~ ~~ c c c C C t1 a a 8 • • II C II II II a a c II II ia c • C c II • c a 8 c I I 

l 
- I - .. .. x .. x i i .. '" - ;; .. " ~ .. n rs .. c; .. 1a .. lfi .. ... .. .. 
]~ii~~~~~~-rl~i~~;~!R~~lJ~JTj~~rd~ial~d-l~~~~~~l~~~~~~~Ri!i~i~~~~~~~A§9S;~£~~ 
! i 

fHJ J J I§ JIJiJH~IUHUIIHUHIUIHHH 

II ~ ~ I I ' I ' I u ~ ~ 
Ji . 

I I II II! I Ill Ill! I II II I II I !I Ill II il I I I Ill 

·- - .. - - - --- 1.--- ---- ---~ ""--· -- -- -- ----
=· ' ~ • ~ I• I,_ :I.I1J ••"-. ,. • I• • •I• •• 111. :•I• • lo . '• ••• • I• 

·~ ~ ~ s I'! '! ~ ~ ~ ~jS L~ Is s ~ s sis s j j j S11 !111 Is :s s s :I Is~ 

... 

0 .... 
"B .... .. 
l 

8 
=i 
~ 
~ 



Jul-12-2002 04:34pm From-GENERAL LAW +6056654424 T-662 P.022/D48 F-344 

IIliiiilii!!Iiliiiil!iiiiiiiiiiiiliii i I 
s ~tt! 1 J 1 I Ill 1 I 

1
{ ! 

1
{ 11 J I 11 

1
{ 1 I 1 lttti I r I I 1 11 1 I 

J 

r! I;! I;! J J Jill J J 11:1 ! I! J J J l ll I l I J :! 1:! 1:! 1:! llllllll I l J 

1 

t 
J 

t 
J 

1 
1 
J 

t t 
J J 

~ II!IIHIJI!Ii,tiHIU'H!.IHJ H Hi u I! 
J~l~a~IMll~ITI~l~I~&I~&~IRl~l~~~~~~~a~&~~~~~~~~~~~~~~~~~ri~I~II~~~J~J~J 
J li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
i 
l -
I ~ I 

fii'HHHHIIHJHHUUIHIHHHHIHU J i 

I!!! 

lllll!lll~lllllllllllll;;;;;;;;;;;~;~;;! ~! ,_- _,,..-- , .. . . - - - - - -~ - - - -- - .. .,., .,. ~ -- - - - - - - - - -
~ ' • I• ' • 1 ' ' ' • e ' I• :t_ IJ ' • I• I' w w iw I• lw 11 • I• I• I• w • • e • • I• • • 

_j It ~It_ ll_ 11_ s t1_ It Is ' It t 11 11 Is ~ 1.1_ s 11_ Isis l:als s I :a Isis Is 1 s s s s Is t tJ s It 



Jul-12-ZOOZ 04:36pm Frat-GENERAL LAW +&056664424 T-662 P.023/048 F-344 

0 g 
... 

n 1 1 J 1 1 1 I ~I 1 1 1 I J tJHHIHHinnn j 
I ~~ J l J J J .I ~- I j J I l !I I J t 1:! I~ t 1:! 1:! 1:! I! l J l j I ~ II 

~ Pt~,J,f,ll~t~,Ji~IHUHHIIIIHIH l j 1 ~ ~!IJ i J J 1 li J 111 fllffJffflflfllfff lflf 
J ~~ . . ~ . . . . . . . . . . . . ................ . 

I 
j ! I~ ~~ ~ li Ia a ~ I~ li 1 ~ I~ I~ ~ u ~ IU i 1 ~ H B ~ ~ u rlHi 
! I 

fJ If I J f i J t t ~ ~. J J IJ ~IJIUU!UHHUIUIJ 

f ' 
f 1

1
1 II 11, I 11 
~ llll d IJ 1 

I - .,.. - - - - - - - - - liL - - - l~ - l.t!!_ lim_ lm_ - - .. ~ ~ - - - - -

= 1'1 I '-· W I~ II II II ~ fw. I !1 II 1 II II Ia 1 I~ 1 ~ ~ ll_ II • • il I W II I II 

I' I~ ' It Is Is Is :s lJ L' :1 ll. Ia 1 :1 :1 :1 :111 Ia :s :s s t I~ I~ Is sIs ls_ls..l1.. 



Jul-12-2002 04:35pm From-GENERAL LAI +5056654424 T-662 P.0241049 F-344 

liiiiliiiiiiiiiiliii~iiiliiiiiliiiiiiiii 
~~ffl{ 1t 1!fff,{ 1{ 1{fl,!,[{fJff,{flflfffff,t{ 1flfffJ llil,ll!l!lll"llllll,!ii'~JJJI,~IIIIJJJIIJI,~~~~~~~~~JJ 

J 

u 
~ Hf j HUH IIJH ll JJJJJIHJH 
J U ~ ~ 1: ~ • ~I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ • ~ ~ ~ ·~ .~~ • ~ f~ ~ ~ I~ ~ I~ ~ ~ I~ ~ ~ 
I 
: 

1

1 ~a,~a~~t~.!aaaaaa!R~salaa~a~•~'''"'==~=~'s'~~il• ~ ""'"~'oaoo4t~l~Z~~~~•iilla~~ •• ~~ilid4••1A•·•~Ic 

f,JJJIJJJIJIJ~~Iflf~fliffiJ!!J~JI~Itlfllifl 

r r 

II 
' - - ,.. , ... - - - ... - - - ,_ ... ... - -- - - - - - - - - - - - ,_ -
~1·1~1••··~·'·········'•1•••••'•'•'•'······~1•1••••'• 
it~aaal~ltlsl~asl~ltltalat1tsslassaaasssslaslsaaaalaa 



Jul•l2·2002 04:36PI Fra.-GENERAL LAW +50566&4424 T-662 P.026/049 F-344 

liiiii~!i!!ili!Iiiiiiliiiiiiiliii!iliiii 
t

1

{1Ifllllf
1

{I,fi{fllli,{Jllll{
1

{lfliii,{,{,{lfll! 
~~~~~~~~~~J~J~Jf ~ flff!I!~~~~~~~~~~~JJj 

j 1 
f 
] 

'------ :---------~-~-~~~-----------------
~-······:•••••••1••••••!•~'''''••1•1~~···••1••1••1• 

issssa~ssstl1!11111111111slslssslssss~l~~slsslsslssl~1s 



Jul-12-2002 04:36pm Fro.-GENERAL LAW +5056654424 T-662 P. 026/048 . F-3« 

~~~~~~~~~j;j~~ii~~~~~ii~~j~~i~;~~~~i~j~i 

~ IJIJIIIJtfflf[tllillffltf~itltltftliilll! 
J li ••••••••••••••.••••••••••••••..•••••••• 

J ~ 
J ~~~~~~!il~jlll~l!l~l!J!I~~~~IJit!l!ill!~l~~~ljJil~l~i~i~~tl~~ 
! I 

ff!J!JIIJ!~tiJiJJJ~jllt~tJJ!i!IJIJ!I~IJtiJilll 

·~----------- 1~1-1-- - ----

~---~~······~···~~--~···~-~~ .. ~.~-~-~ .. ~. 
!t~l~sit~ltitl~lt~tlttsltltslslstssslsis.sltltslsslssltlttl3s 



Jul-12-2002 04:36PI From-GENERAL LAW +5056654424 T-662 P.027/049 F-344 . . 

!HH HU UUUlUHHHUUHHHHHJ 
l k l i Ill':! 1:! l J ::! :! I~ f 1! [!_ 1:! I J J II J :! f! 1:! 1:! J IJ Jill t ~ I J Ill 

~ I 
1 1 

J ~ ! 
~ t. 
Jl ~l 

I - - - - - - - - - - - - ~ - ,,. - .... - - - - - - - - ... - - ... - - - - - .. - - -
:. • ~ • • • • • II • • • • • • • • ~ I• • • • • • l• • • • '' • le • • 11 • 1 • • • 

Is ~ • t 1~ Is l:tl:t Isis s ~ 1~ :1 s s sl:tl:tlslt :t s s :t La ~!t_[_j_ls lslslslsls s s s 

e .. 
~ 
c .. 



Jul-12-2002 04:37PI Free-GENERAL LAW +5056654424 T-682 P.OZS/048 F-344 

iiiii!iiiiiii!iiii!Iiiiiii!i!iiiiii1ii!i 
tlfflf{flll,!,{lfl,{liflf,{lflfllllll!flfflliii 
lllll1llll1111lkl11llllll!llllll~l~ll~~~~~ljljllJ 

j 

I 
ffltJJJfi~JJiltlltiiiJIIJIIJ!JiiiJIIIJJIJi 

II 1111111 I f I llfflll~l II II I I I 

I ______ - ---------~-~~"-~---~~-~~~------
:l•i~·····••l~·······•••l••l•••l••l•••l••······· 
~~~~s~~~~sss~~sss~~~;~~~sslslss~~~~~,sls~ls~~ss 



~ 
§ 

~ 

i 
;:; 
a. 
~ 

r 
r 
I .. 
§ 

-• -• •• -...r -• -• -r-1- -t ._.-~...-.--. -1 -~ .... ) -1 •1 •J -• -•- -• ... ..---.-. -..~ -11 t~~~t• -1 -1 -(•(11 

illfll.trere1 e1 e1 e1s1 !I~~ §I !I a1 !I!J9J !I !I ~I gl er !I s1 sr a1 $J e1 !I !Ill !I a1 il il !I !I !If 

Dl~ ~UHJ~I' u lu~mll~m 
I if~ ~ fl flll J.l fl ~ fl ~ fl ij ~ II fllllllllfllll fl fl ~ ~ Jl flU fl fl ~ ~ FI~T'j 

r r 
I 
:':." 

[ 
I i 
· ....................................... it r 

. 5 

IJ lHf[lf lliiHUIUHIHUUUHUtHHIJ i 
~ ~ ~ ~1!:!1~ ~ i ~ ~! ~ ~ ~ ~1!1~1~ ~ ~ ~1~1~1~1!1~1;1!1& ~~~~~ ~ ~~~ ~! ~~ 

I t' 
F I Ill I I I l 
I 

I 
f!JfJ(IfJ~II~mf!fml~!flfff i f f~1lflllf fff 
~~~-~~~~ ~~~~~~~~~~llllllllll~~llllllll~f 

»£-~ etO/BZO · d . Z99-l tZ»999909+ MV1 1~3N39-IOJ~ ldL£:to ZOOZ-Zl-lnr 



Jui-IZ-ZOOZ 04:3BPI Froa-GENERAL LAW +5056654424 T-662 P.03D/048 F-344 
. . 

0 g .. 
] 

. IZ 

J 

l 
___ ..,..,._.,...., __ _ 
6886888~~81i 

IH IUU 11. I ·pi ,HI 
. J 1 J] 

'--~--------1-~ ------~-~~--~-------------



~ 
~ 

~ 

{ 
j; 
2. 
w 
C> 

il 
r 
~ 
"" 
i 

-. ' a: ~ ' ' 1: ~ 1: 8: 1: ~ s ~ s 1: 1: a: ' ' 1: ' * l l I 
-. • • • • & • • a • a • a • & & • 1: • • a t • • • = ~eoccG::cee ~ ~ ~ ~ = c. c c a e ~ ~ a e =: 
~ !! ~ i i i I I I l !. I i I Ill " I 11 i I! !! !!. i ir 11 11 s I I ! s I I 

., 1 ·~ r r r r r 1 i I ·r r r r ,, r ·r 'I 
J J I r ·rll ~~ ~~ tl ~'·'·I ·I ~1·1 J i ·I ·I ~I ·I ·I iJ ·I ·I ·1·11 I t I t t f j f I 

il il l •t ~l 't f f f f f f f f f f f f f f f f 
' I 
' I 

11 fl ~ fl fl fl ll fll f J J I J I J J f1 J f I f fl f,j 
r ~ 

UIHHP;~nHHHHIHIH I 
. E ~ 

f 
.. • • • • • • • • • • • • .. • .. • • • • • • • .. !II 11 r 

I 
~ f iII li.li I I l f f f f f 'f f 'l t f f l f [ 
I 1 [ [ 1 r r r r i r i r r r r 1 1 1 1 1 r r r fJ i 
~ ~ ~ ~ ~ ! § ~ ~I ~ ~ ~ ~ ~ ~ ~ ~ ! ! ~ ! ~ ~ ~ ~~ 

( 

-, , , , , , 1 , ~m-~ ~ , , ,-l[lfl , 
I f I I f I I i I I IJ II il I I I I I i ! I I IJ I Ill 

tt£~ etotleo·d zss-1 tZ»999909+ MY1 1~3N39-IOJ~ ldB£=to ZOOZ·Zl-l"r 



Jul-12-2002 04:38pm Fror-GENERAL LAW +&0&6654424 r-ssz P.032/D4a F-344 . . 

li i ! l j i i ! l i ! ! i i i i i 1 1 i i 1 i i i 
if if f l l I i l I { I I I I f! I I ! .{ I I Ij I I 
J J ~ I I ~ I l j I I I I J ~ I I ~ j I I I II 

J 

~ II 1 I i 1 J I J I I 1 J I j 1 l I l l I f f jJ f I 1 j IJ i ~ f! j i I! f f ~ ; t j j ! j i·j J j IJ J 
~ ~~ A • • 8 8 A C a a A A A A A A • A • • • a • A C 5 

l 
J ! 
i ~ I~ li ~ I~ ,i ~ i ~ l ~ I~ 1~ ~ ~ I~ I~ ~ ~ ~ i l ~ i ~ 
! J 

fJ I J J J J t t ~ ~ J J I J 1 I J ,J IJ I ~ I t J I 

~ I J J J J ~ ~ t J ~ J ~ J I I I I I ~ ~ I ~ 
hl Jsjl 

313 •s1s Js 131313 3 Jsfs ·sjlJs js 3J3 1313 ' 31313 

fli !j 11 ~ ~ :~ ~ I~ I~ ~ 'lj ~ ~ lj li I~ I ~ ~ ~ :l ~ 

:s • I• • I• • • •• • • I• I• • • • I• I• • • ~ • • I• • • 

Is s t Is Is :s s ~ ~ J 1 1 1 s s s ~ It 1 s s s 1 s s 

~ -



Jul-12-2002 04:39PI . From-GENERAL LAW 

'; 

J 
l -
I 
~ 

li 
il 
l 

1 

I~ 
fi 

flf 
~~ • 

I 
£ 

J 
ft 

j 

I 
J! 
~ 

Jl 
f ~~ 

= • 
ill~ 

i 

,J 

8 

l 
A 

• 

ta 

j 

J 

13 
! 
~ 
[-;_ 

• 
I~ 

1 ! i i 

l J I ,J l I J 

.. 
~ 6 6 i 

l 
' J 

,J J 

• • • • 

~ ~ ~ J 

J J ! I 

ij 
~ j J 

31 :!1! 

f I I~ IM 

• I I= i. 
5! li !E 

~ I~ ~ ~ 

I• 11 • • 
It Is Is ~~ 

i i I i i i 
I ,J ,J J I I I I I 

i i .. 
fi i o:-

ft 6 

! l f :f J I 
.I i ~ 

• • • • • II 

~ ~ ~ i I~ 3 

II J I I IJ f 

J j j t ~ J 

13 ~3 13 1:! :! 
J:! I 

~ lj ij ~ A 

~ - .. .. 
I~ i i li li 

~ I -=a ~ tl i'C ... .. 
lw lw Ia I• • Is 

I~ I ::I ~ Is ::1 l:t 

+505886«24 T-862 P.033/049 F-3« 

i i i j i i i i i i 

~~ l f j I f I l ,J rl I r! lrl l J J J J l l B 

i li ~ 6 i :8 :6 6 ~ 6 6 

H J I J II I II It II J . .. • • . . • • • • • • • . .. . 

l!i a ! ~~ 
... 

~ i 2 I~ 
~ ... 

I~ t. ~ 3 I~ l l. 5! ll ,; 

j J j t j J J J J IJ lj IJ j II 
' 

t ~ I J j J 

13 
J j :1 

:!1! lj 1:! 13 13 lj ~ f! I f 55 ~ ! ~ IJ lA ~ II lj !j A ~ A 

i i ; I = :I I I 
.. 

~ li 

t: : ~ lc I~ = ~ ~ :; = -- -
' . I• • • lw I• 18 I• Is li. 1st 1st lSI 1St 

11 I~ ~~ a s Is l:t ,., Is ' 
...... l:t I: l:t • • 



Jul-12-2002 04:3Qpm Fro.-GENERAL LAW +605665.(424 T -662 P. 034/048 F-344 

J 

f HIU U t f f f I ~ I J ~ f § I ~ J J II f J il t :t 
~ J i I~ i J Ia Ia J Ia il II 1 Ia J · J !a 11 J ~ ~ J J J 

111 J I J 1 i f i i ~, I j f J j i I I J J ~ t 
f ~ ~~ fl r!i frt ~~~ rf!.f 
• :] j j ] ,I I I '.1 I J ') J ~ I§ I J f 1:1 1:1 1:1 1:1 !! I!_ 

~ i i s i i i s : : l: : : : l:r; IX : :: : : : 1: : : : :C X : : 

I : .: : 1: 1: : "t: : t: : 1: : s 1: : : : ~ I : : : 1: : : 1: ~ 



Jul-lZ-2002 04:39pm From-GENERAL LAW +5058664424 T-882 P.035/049 F-344 

I l I i I I i i i j i i i i i i i i i i i i i i 'i i 
j l I 

tf 
j J IJ l l ~ J J I l l j l j 

IJ tf 
l 

tl 
l II J I 

t t I l J l l I l l l I I l I I J 
I. t 1 i 1 l l 

~ 
l 

f 
1 1 l i ,!- 1 I 1 i t l l l l l 

5 I 5 § ~ 5 I § I ~ 5 5 t ! § a a a ~ iii ~ I j J J J i f· t • I ~ ~ 
• .I oll j i i 1 

.s a .s 

l t I f f t I !t 

:!I ... ;~I ·~ :II :!I .. ·~ 
:! • :21 l• :!I .al :!! •• zl 

~~ 'I ~~ fl ~~ •I ., 
:~I u •I t; tj fj Jj fj fj fj ~j II ~j ii l-I! l! lj tj J .. '~ 

,I_. J. I. J. J. J. I. '· j_ li., Jl ,_ I. • J. ~! i .. ,_ :I_ ,_ 
~-

l1l ~~ I I I I I I f I II I I I ~ II I I I ~~ !I I I I I 

I:J I 
J. J J I I J J II J I ,, I J II II 11- 1f I 1f 

J J I !J i j J j J I j j 

lJ • • " • • • • • • • • .. • • • "' • • • • • • • • • 

! 
It It = 1::; e = 1 11 I' • li :I s ~ 1 a ~ • II i I ~ I II I~ ~ ~ I~ ~ l I~ c I. li 

I 

-
l 
~ 

f !J j j j I J IJ :j t IJ IJ J I j !J J J II j J j J !J J J 

J J I I j I I J J 

' I I 
J f I t I J J J A J I Jl I I I l I I I I 

fl ~ ' II ' i I ' I II it ' ~ II II I I II II I ~I I I I I I 
Ji~ l ~ I ~ 

~. ~ fi ~ ~ ~ i ~ ~ ~ ~ II ~ I IJ I~ f?J It ~ ~ 

I ~ ... ~ ... ~ ~ I~ I~ - = = = ... ... .. 
= - ;; 2 a ... ... ,; ... ~ 

I<; ;:: lf'O l<i ;::: .. ... I';; I';; ;; = ;:; r: ;:; ;; 

~l: l: l: l: :X 13: l: :X I::: t:r :X :X :X :X l: l:x l:x I; :X I~ l:x l: l: l: : 

It~ I~ ·: Is 1::: :1 :1 l:s : :z l:z I I I~ l:s :1 :z :1 I~ ll: Is Is Is Is Is 



Jul-12-2002 04:4DPI From-GENERAL LAW +5056654424 _,--l-662 P. 0361049 F-3« 

~~~ lx ~ S : 2 X X ~ 1: S S X X X X I~ ~ : IX 1: : X X X 

i11 ~ I~ I~ ~ ~ lJ_ 1 l; ~ ~ 11 ~ ~ 1 Is 1: ~ :~ l1 1 " ~ l1 I~ 

c: .. , 
Cl 



~ 

I 

l f( 
~ ... 
a 
~ 

:r 

! ... 
i 

"1 rt --~ t .r. .~: .~: .~: ~ .t s: s: s: ~ s: --r ~ .r. .~: ~: s: s: s: .~: .~: I 
~ :t :t :t :t :t ~ J: X X J: J: J: J: i X lt : 1: X J: J: J: X X;:' 

i ~~ J ;! ~ i w w ~ i: = = : ·~ ! ;; = c: = a :: = = ; !IJ 
Jr !I ~ ~nr~ J1 ~ 'I II Jl ~I ~ fl -~~ II II ll ~I II !I !I !I ~I llf 

Jill Fl fl Fill ~ II 111111 lfll II II ~ Jl fi fl fl fl Jl fl ~ f,i 

-· -· -· -· .. ~I .I .I J J J J .I J J .I J J J .I .I .I J J J' II 
!!. 
~ 

I 
. . .. .. . .. . . . . . . . . . . . . .. . . . . . .• II f 

'a 

llllll'lllllllllll lllllll f i 
i I I J I I I I i I i I I I I I I I I i I I I I It ,:,- ~~~~ ~~~~ ,,;, ~r -~ .. r· r-r-~f 1 ,.-=,. r .. , !' ~~~, .. ,~~ -~JiJ~' .. , .. r ~,(,~,~~~~~~~~~~~~~,~~~~~~~~~~~~~~~ ~.,~J; - .. ,~,~~ 

iri ifi I I 1 1 1,1,1,1~1,1 lflfl ~~~, ·~•,•,l,i,ifii 

f • f ~ • ;. f f ! f f f ·e I ! . f I f f f f f l f l 
i&;~ ;;;~;jj ~~ ;;i;;j ;;;;;; 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

fff{{fffffii{ffiilff{{fff 
I I I l1 f f I I I I I I I I I i I i I I I I I I llf 

~~-~ StO/lEO"d Z99-! )'Z~99990S+ MV1 1YH3N39-WOJ~ mdQ)':to ZOOZ-Zl-lnr 



Jui-IZ-2002 04:40PI From-GENERAL LAW +5056654424 T-662 P.038/049 F-344 

c:l 

8 

f~ a s e ! 1! Ia 11 I& 1a I& 11 11 • • i • 11 11 11 • • i • 1 



Ju 1-12-2002 04:41 PI F r011-GENERAL LAW 

I i i i ! i i I i i ! i i 
:1 I I I I 

1f 
j I I I I l I 

l J f J I I J J t t 
l 1 i 1 

oft 
l l l l l l I i § 5 ! ! ! I s ! s ii if ., 

Ji 
a 

I i 
.. 
j i l i i i 

.. 
l ti I I :!! •• :ll i5 

i• •• :21 :!! :l :!! 

~~ ~~ ~~ ~~ ~j fj ~~ iJ ii ~j If! ~j ~j J. ~- li. li. lj .. t. J .. I. IJ. ~- '· Jl i I I I II II II I I I I 

• 1 
j 

If J ~· f J j J I 
1f I J I i j J j j J J 

1! • • • • • • • • • • Ill • • 

f 
- ! 

I~ IJ - I i i - ~ I~ I •· ! li ... a ; I~ 

I 
fl j j j I II !J ~ I II I j II 

J I 
t I I I I I J I J I 

' ' ~ fl ~ II J II J 
A ll li ~ I I A I J 

J i I~ • • I~ I~ II II I~ • It ~ ! 

IIi i = = = = = = = = = = = 
:l:z ~ : X : : :: 1: : l:s: l:s: : 1: 

!~ ~ ~ I~ ~~ ~ Is Is I~ Is Is l:z s 

+6068654424 

~ i j i i i 

I J J f f l 
I I I 

i i L L 1 l 

! 5 5 ~ 
I i 

a • • .s 

I l :!I :!I I I! u ~~ ~j ~j lj .j_ li .. • '· '· I~ I I II I 

I I J I I J 
j J· 

• • • • • • 

J I~ ~ I I II 

~ ;I I j II II 

I ~ I I I I II rl ~ ~ IJ 
II If I~ ~ I• I~ 

= Ia = = = = 
:r :r ... : ... : ~ "" 

:I : s Is : : 

T-682 P.039/049 F-344 

i ! j j i i j J l J I f 
I j l t 
1 1 1 1 .. t. s ~ E I & It 
j j • i • l l f 
:! ~ 

a 

•• •• .. ~~ ~~ 
;II! %! 

~j fi ~~ fj J_ ~-
,_ 

~-1 .. 
,_ 

ll I I I I I 

I 1f 1f l J 
j 

• • • • • • 

li II I~ II ~ i 

IJ I II I j I 

I I I I I 1-

l 
II j II II ~ ~ 

; li I II ~ ~ 

Ia = 1: 1: t: 1: 

X X X X 'l:z : 

·:I ~ : Is Is Is 

~ 
c 
~ . . 
c 



Jul-12-2002 04:41PI Fra.-GENERAL LAW +505665.4424 T-662 P.040/040 F-344 .· . 

li i i i i i i i i i i i i I i i i l ! i i i 

t ,! l!I I I l!l I! f t I! I I l ,{ ,{ ,! ,{ l I I l f f 
l!. J J 1:! I :! 1:! l l ~ ~ 1:! I! I! I II ~ IJ J f 

I = = = = = ,::l = = I~ ·=- I~ ll ll .. ll :I :1 !1. ll :1 ll • - - - - -

= :; % X J % % % % = l::r; :::.; :::.; :I :I :I :I ~ ~ :X S S X fl ~ !t ~ ~ 



Jul-12-2002 04:42pm From-GENERAL LAW +5056654424 

I 
:i 

Jj f 
l,t,i ~~~ . i 
IIJ II If J . J 

jj 

l! 
II 

ii'ii!i 
IIIfll 
lllJll 

i i 
l I 

~ j~IJIJIJ 1) 1)JJIJIII 11111 JJJJ~JIIJJJJIJJJ JJ 
j n ~ . ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~ ~ ~ ~ ~ ~ ~ 1~ ~ ~ ~ ~ ~ ~ ~·~ ~ ~~~.!! 
t 
~ !~~i~ilili~~~~~~;~JililijJ~I!~i~~~~~~~~~~~~~~~~l~;~ 
I J 

fJJiiJIJJ!i1JJJ~IJJiiJ!!I~IJIJIIJIIIJJJ!J 

t
iHHI IU f flffll :tiff fiJI I IIJJJ,. ~~~~ I IJIJjJ JJ Ji I I 
rll ·I JJ I I 
'-~--~-~-·---- ------1- ----- -- -~ 
~!&a~&~~~~~=e&a~aal&leat~l~:~~~~!sllll~ll~=••=~ 

Cl 

8 .. 
"' ! 
j 
..1 

·~ 
c 
~ ... 
0 



Jui-12-ZOOZ 04:4ZPI From-GENERAL LAW 

J 

•-- ------ .. 

+&056654424 T-662 P.04Z/049 F-344 

~ I l i
1

ji 
f l t 111 l 



Jul-12-2002 04:42pm Fra.-GENERAL LAW +5056654424 T-662 P.043/04& F-344 

1 1 iitiiittti!iiiti!aitittiit 
t f li{IIll

1

{liiiJIII
1

{

1

fllfiiill 
I ll!llii~IJllllJJ~I~~~~~~~J~liJ 

l!!!llflllll!ll~!l!tll!tl 
llll'llllll'lllllllllllll 
iiiillliilil~ii~iliiiili~ 

1 

J 

fJ,JJIIIIIIJIIJtt§jJJIJI~~i~~~JIIIlJii~IJill 
t~•It~ II 1~ f~I'IJ I~flf 1':' f 'If~ I';~~~~ ~~ ; -~~ i ;~~~t! ~ l12~ 
r I J JJJ I J J I 
J ~~~99·····~-~-~---------------~-------D -------~~~ ~ -=-----~-------~~~-~-~-= --------~-- ----~~--------~~~--------

< 
~ 
~ 
I . 
c 



• 

Jul-12-2002 04:43PI Frar-GENERAL LAW +5058854424 T-862 P.044/04Q F-344 

I 
i 

1 

J 

fJJIJtltJJjiJJ~JJJJJJJJtJJJIJtliJitJIJJJifl 

11~! I I III!ff I If f I ~lfflff 
JJJ~ I ~. JIJ~J~ J J I ~~~ JJ 

r Jl I I B J I JJ I II I JJ 
J --~~--~~------.~~---------1!---~~---------·-,~~~ ~---~.~~~~=--!:!-·---- "--'=--~~~-----~--- -----·- ---~ ---~~ ----~------

'-----~~~~-----~- _____ , _____ ,~,~~~-------- --

.. 
i 

.1. . .. 



• 

Jul-12-2002 04:43PI From-GENERAL LAW +6066654424 T-662 P.0451049 F-344 

I 
:1 

J 

~ IJIIIJflfll~~ Jli~~~~~~~~JJ~~~~~~~Jtffifli~lt 
J n ...................................... . 
l 
- ! 1 i~~,~~~~~~s~~~~!~~!~ll~]i~ttiilljill~~~~!,~~ii~ 
-< j 

fJIJJ!JJJIIIIJJtJJIJJJf~tJ!!JIJIJIJJIIJ~iJllll 

Ill I 111 1111 Ill I I 11111 
dl II II I HI HHB I J I JJJ J 

'---~------------ -------- ~- ---------

..,.-

I 



Jui-12-ZDDZ D4:44P1 Frot-GENERAL LAW +5056654424 T-662 P.048/04Q F-344 . . 
'"t . 
• 

I -.... !! 
i fi II 

II J ii 
l 
i a 

J 
s 

u i l iii :!! .t 

f ~j lJ ..! li .. 
1&&61&66&6 &si&ililiisi lil8 6 6 6 lilili li 6 6 I~ ~ ,; 15 I 
Juuuu JIJjjJJjJJ JJ 1!1111 jjJ l j lJ II IJIJIJ )J~JJJJilJJ J J JJllllJ Ill rJ . 1 J JJ 

~~ •••••••• • • • • • • • • • • • • • • • • • • • • •• • • • 

! 
ilj !I!~~~=~=~~ j ~ 1! ~ ~ I~ I~ J ~ ~ It 11 I~!! ll ~ ~ ~ ~! IJ ,J iJ J l. l. l. l. I. -1 .. 

I 
• w 
'< 

f I J Jll IJIJIJ IJ J J J J I I J Ill J IJ J IJ II I II I I J j II II II I 

11 111 II ~. 11UUI n Hfl III 
f 

I ~ J 
I l I I 

II I 13 ~~ I ,, I I I i ~ 

!IIIIi 
1:! 

II J ; '- .. ::n:n: .. ii !liii!!i=,;!! ~~ iiiii!!i .~ ! II ~ 
-2!!1. ___ :e 

:: 

'-------- ,.. -- ... - --- -- __ ,.. ___ 
1- ........... !.- -1= :: 

;:! ~ s s s Itt ~ ~ tt Sl ~ s •st !I ~ ~ ~ ft ~ -~~ tt Is t st a St Is a St ~~ !!t i• • a• I~ Is 

I ;;;::;::;:;::;::)::;:: ;: 1: 1: = = = = = = = -- ::::;:;:;:;:: ;;~~:;:: I~ !:t ~s I~ .. - ~ .. 
= 



Jul-12.-2002 04:44PII FrQIII-GENERAL LAW +6068664424 T.-GBZ P.04T/048 F-344 .. 
• 

I 
j 

f I 
j § diJJ JJIJ~H J 
! I 

fJ UHIHIJUI 

IU 1 n J ~ ' 
IJ 1 t i I I ,jJ I 
t~ · I I J· IH HI 

·~- --- .. -----



Jul-12-2002 04:44PI Fraa-GENERAL LAW +5056654424 T-662 P. 048/049 F-344 

AttACHMENT l 

• Tricilllll ud Acceleratar-Pradacecl Isotopes 



Jul-12-2002 04:45pm From-GENERAL LAW +5056654424 T-662 P.049/049 F-844 

< 

' L 1 

Jo o a o .., .., • 
.. Iii ; 1.. .. ;: = 

I fill it 
I J ~ J l l J I l I I 
i! ! 1 ll 11 J J J J J J 

L l 

t 

J ,_ _ _ _ .. :~ II = Ia - - .. - - - - - - .. - - -
= • ,, ,, Lt ' I• = J.. = I:C ;; ' ' ,, • • ' • ' s =- $ = " 
_j s t Is I~ s s ;: s s Is s Is 2 s s : 1:! ,;: ;:: ;:: 



Jul-12-2002 04:29PI Froa-GENERAL LAW 

Los Alamos 
NATIONAllABORATOR't 

lm Atmnas Mztumal ubol'Grory 
Los Alamas. NtW MD:ico 87545 

Mr. William Hathaway. Director . 
Ww:er Quality Prot~tion Di-vision (6WQ) 
U.S. Environmental Protection Agency, Region 6 
1445 Ross A venue 
Dallas, Texas 75202-2733 

+6056654424 T-662 P.002/048 F-344 

Date! March 18, 1999 
In Reply Refer To: ESH-18/WQ&Ii:99-0093 

Mad Stop: 1<497 
Tewphone: {SilS) 665-1859 

SUBJECT: NPDES PERMIT NO. NM0028355, SUPPLEMENTAL INFORMATION FOR 
NPDES PERMIT R£ .. APPUCAUON BASED UPON RECENT WASTE 
STMAM SURVEY 

Dear Mr. Hathaway: 

On May 4, 1998, the U.S. Depanmem of Energy. Los Alamos Area Office (OOE-LAAO) and th~ 
Urtivemty of California (UC) submitted an application for renewal of the National Pollutant 
Discharge Elimination System (NPDES) Pmnit for the Los Alamos National Laboratory 
(laboratory). The Labonuocy·s NPDES Pennit Re-Application was pro.,ided in accordance with the 
requirementS of 40 CFR 122.21 and NPOES Pemtit No. NM0028355. The Laboratory's NPDSS 
Pemtit R.e·Application proWled specific information regarding the Technical Area SO Radioacuve 
L1quul Wastewater Treatment F8Clllty (TA-50 RLWTF). 

TheTA-50 Rl:. WTF treatS industrial and radtoactive wasre received from facilities throughout the 
Laboratocy. The treated effluent is discharged imo Monandad Canyon thtough NPOES Outfall 051. 
During 1998. a working group was esu.blished to evaluate alternatives to attaan zero discharge of 
treated wl$tewater from the TA·SO RLWI'F to Monandad Canyon. In support of the Zeta 
Dascharge Projec~ the Laboratory's Wa.er Quality and Hydrology Group (ESH-18) and 
Environmenw Management Division, Radioactive Uquid Waste Group (EM-RL W), sponsored a 
series of radloactive liquid waste mininuzation suneys of Laboratory facilities. Benchmark 
Enviro~ntal Corponauon {Benchmark) conducted surveys to ideunfy generatOrS and c:itscha:rges of 
mnum and accelerator-produced ISOtopes into U1e TA-SO RLWTF. Based on the suf\feys. 
Benchmark prepared the .. Radioacfive Liqldd Was1e MinlmluuU>n Surwy Repon For Tritium and 
Acceleraror-Produced lsoro~s". dared February 4, 1999 (copy enclosed). The report identafies a 
hst of potential discharg-=s of lritium and acceleraror-produced ISOtOpes to theTA-50 RL WTF. 
Pl~ase note lhat these acceJeraror-produced isotopes are present in small amounts in me intlutnt to 
TA-50 RLWTF. These asowpes ori&inate primarily from medical uace:r and en"t"ironmental 
monitoring research activattes at the Laboratory. The ·Laboratory is providing Ibis supplemental 
information because it was not included in the Labonuory's NPDES Pennit Re-Application, daled 
May 4. 1998. 
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Mr. Wilham Hathaway 
ESH·l SIWQ;lli:99-0093 

+5056654424 T-662 P.003/048 F-344 

• 2-

ESH-18. Benctunark and EM·RLW personnel will continue worbng with operauna groups to 
in"esti&ate pollution prevention and waste minimiZation opportUnities to meet tbe ZCfO discharge 
goal. Potential opponunines include segregation and collection of radioactive w~te su-eams. and 
treatment and storage at alternative disposal su~s. 

Please contaCt me at (505) 665·1859 or Mike Saladen at (505) 665-6085 if ~ou have any questions 
or need addiuonaJ information. · 

Sincerely, 

~Steven 
-) GfOup Leader 

W~r Quality and Hydrolon Group 

SRIMS/mm 

Enclosures: a/s 

Cy: E. Spencer, EPA, Region 6. Dallas. Texas. w/enc. 
S. WilSon. EPA. Region 6, Dallas. Te"J(as, w/enc. 
P. Bustamante. NMEDIGWQB, Santa Fe. New Mexico. w/~nc. 
B. Hoditschek. NMEDISWQB. Santa Fe, New Mexico, w/enc. 
J. Vozella. DOEILAAO, wlenc., MS A316 
l Plum, OOE/LAAO, w/o enc., MS A316 
T. Oundenon, Dl..DOPS. w/o enc., MS AlOO 
T. Baca. EM-00. w/oenc .• MS 1591 
S. Hanson, EM-RLW. w/o cnc., MS ESIS 
P. Worland. EM·RLW. w/o enc., MS E5l8 
D. Woiue, LC-OEN, w/o cnc .• MS Al87 
D. Enckson. ESH-00, w/o enc .• MS K491 
M. Saladen, ESH-18. w/enc., MS K497 
T. Sandoval, ESH-18, w/enc., MS K497 
H. Decker. ESH-18. w/enc., MS K497 
B.l3ee{S;ESH-l8, w/e~ .• MS K497 
N. WUUams, ESH-18, wlo enc., MS K497 
WQ&:H File. w/enc .• MS K497 
CIC·lO, wtenc., MS AlSO 



STATE OF NEW MEXICO 
E~V1RONMENT DEP.-\RT:V1ENT 

IN THE MATTER OF COMPLIANCE ORDER 
THE UNlTED STATES DEPARTMENT OF ENERGY HRM-98-01 (CO) ~ 
A1'ID THE REGENTS OF THE UNIVERSITY OF CALIFOR:"l"IA /:.:_:_,~"::) -- .. ~, "0 
LOS ALA.t\10S, NEW MEXICO ,. : ~ 'li 

I • 

NM08900 10515 '/ ··.· APR 1999 

RESPONDENTS. ! f~~ :SuU:::::Ilf£ 
. .~' Of EIIV-IIfNT 

STIPULATED FINAL ORDER 

Pursuant to 20 NMAC 1.5.601. the Secretary of Environment 

("Secretary"), the United States Department of Energy ("DOE"), and the Regents of the 

University of California ('TC"). hereby stipulate and agree and the Secretary of 

Environment ber-~by orders tb2ot t~e viol.c.tions ::.lkg~d i:1 .L\dministr:.:tive Compliance 

Order 98-01 issued by the Secretary, through his designee. the Director of the Water and 

\Vaste Management Division of the New Mexico Environment Department on or about 

June 8, 1998 ("Compliance Order"), are hereby resolved as follows: 

1. On or about October 7, 1998 DOE and CC delivered to NN!ED a RCRA 

Facility Investigation Work Plan, Volume II, DP Tank Farm ("Workplan'} 

2. N1v1ED bas advised DOE and UC that in order for NMED to accept the 

Workplan for review DOE and UC must resubmit the Workplan with the following 

section which was not included in the Workplan submitted on or about October 7. 1998: 

Section 4.1 Project Scheduling and Reporting. 

3. DOE and UC shall resubmit the Workplan with Section 4.1 along with a 

Corrective Action Document Review Fee in the amount of $ 6,500.00, which is hereby 

assessed pursuant to 20 N.M.A.C. 4.2.201.7. 
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4. Upon resubmission of the Workplan with the assessed fee pursuant to 

Paragraph 3, above, the Workplan shall automatically be deemed administratively 

complete, and N"MED shall review the Workplan tor technical adequacy and otherwise 

process the Workplan in accordance with its regulations. standard policies and 

procedures. 

5. No civil penalty shall be required to be paid tor the violations alleged in 

the Compliance Order. DOE and UC shall not be required to take further action beyond 

compliance with Paragraphs 1-3, above, in order to satisfy the Compliance Order. This 

Paragraph shall not be construed to prohibit 0llv1ED from requiring further action by 

DOE and UC pursuant to the reservation of rights set forth in Paragraph 7, below. 

6. Subject to the reservation ofrights set forth in Paragraph 7, below, NMED 

covenants not to take further administrative or judicial action against DOE and UC with 

respect to the violations alleged in the Compliance Order. 

7. NMED reserves the right to take any and all administrative or judicial 

actions which NMED determines are appropriate in the course of its technical review and 

processing of the resubmitted Workplan pursuant to Paragraph 3, above. Such 

administrative or judicial actions may include but are not limited to issuance of a request 

for supplemental information, issuance of a notice of deficiency, denial of approval of the 

\Vorkplan, rewriting or modification of the Workplan, or an administrative or judicial 

enforcement action to require submission of an acceptable Workplan. 

8. This Stipulated Final Order shall not be construed as an admission by 

DOE or UC of any ofthe allegations ofthe Compliance Order. DOE and UC deny the 

allegations of the Compliance Order, except to the extent that DOE and UC have 

2 



admitted certain allegations of the Compliance Order in their Answers to the Compliance 

Order. 

9. DOE and UC reserve the right to assert any and all defenses they may 

have to any administrative or judicial action that may be asserted by N?v1ED in 

accordance with Paragraph 7, above. 

10. The Compliance Order is hereby voluntarily dismissed. 

ORDERED, STIPULATED AND AGREED TO BY: 

PETER MAGGIORE 
SECRETARY OF ENVIRON1-1ENT 
NEW MEXICO ENVIRONMENT DEPARTMENT 

~/!dwt:= 
P.O. Box 26110 
Santa Fe, NM 87502-6110 
(505) 827-2855 

~L:~ 
WELDON L. MERRJTT 
HEARING OFFICER 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502-6110 
(505) 827-1603 
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STIPULATED AND AGREED TO BY: 

Santa Fe, NM 87502-6110 
(505) 827-2855 

Nicholas F. Persampieri 
Counsel ofRecord 
Assistant General Counsel 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502-6110 
(505) 827-1031 
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UNITED STATES DEPARTMENT OF ENERGY 

By ,L) !J-1!U!/,.~ 
David Gurule 
Area Manager 
528 35th Street 
Los Alamos, New Mexico 87544 
Mail Stop A316 
(505) 667-5105 

Hortense Haynes 
Counsel of Record 
U.S. Department ofEnergy 
Albuquerque Operations Office 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 
(505) 845-6141 

By~~~r-~~~~------------
DickB ·c 
Deputy La oratory Director for Operations 
P.O. Box 1663 
Los Alamos, New Mexico 87544 
Mail Stop A1 00 
(505) 667-0079 

Joseph B. Rochelle 
Counsel of Record 
University of California 
1650 Trinity Drive Bldg. 760 
Los Alamos, New Mexico 87544 
Mail Stop A187 
(505) 667-3766 
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STATE OF NEW MEXICO 
BEFORE THE SECRETARY OF ENVIRONMENT 

IN THE MA TIER OF THE UNITED STATES 
DEPARTMENT OF ENERGY AND THE REGENTS 
OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 
NM0890010515 

CERTIFICATE OF SERVICE 

HRM-98-01(CO) 

I hereby certify that a copy of the Stipulated Final Order in this matter was served on the 

following Respondents' counsel of record, by first class mail, on April 30, 1999: 

Hortense Haynes 
Counsel of Record 
US Department of Energy 
Albuquerque Operations Office 
P.O. Box 5400 
Albuquerque, NM 87544 

Joseph B. Rochelle 
Counsel of Record 
Regents of the University of California 
1650 Trinity Drive, Bldg. 760 
P.O. Box 1663. Mail Stop A187 
Los Alamos, NM 87544 

and that a copy thereof was hand-delivered on the same date to the following counsel of record for 

NMED: 

Nicholas J. Persampieri 
Assistant General CoWlsel 
NMED Office of General Counsel 
1190 St. Francis Drive 
Santa Fe, NM 87502 
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RADIOACTIVE WASTE MANAGEMENT MANUAL 

1. PURPOSE. This Manual further describes the requirements and establishes specific 
responsibilities for implementing DOE 0 435.1, Radioactive Waste Management, for the 
management of DOE high-level waste, transuranic waste, low-level waste, and the radioactive 
component of mixed waste. The purpose of the Manual is to catalog those procedural 
requirements and existing practices that ensure that all DOE elements and contractors continue 
to manage DOE's radioactive waste in a manner that is protective of worker and public health 
and safety, and the environment. 

2. APPLICABILITY. The requirements set forth in this Manual apply to DOE elements and 
contractors as set torth in DOE 0 435.1, Radioactive Waste Management. 

3. SUMMARY. This Manual is organized into four (4) chapters. Chapter I, General 
Requirements and Responsibilities, contains requirements and responsibilities which are 
applicable to all radioactive waste types and delineates responsibilities for radioactive waste 
management decision-making at the complex-wide and Field Element levels. C:hapters II 
through IV contain those requirements that are applicable to high-level waste, transuranic 
vvaste, and low-level waste including the radioactive component of mixed low-level waste, 
respectively. 

4. IMPLEMENTATION. The requirements of this Manual apply to all new and existing DOE 
radioactive waste management facilities, operations, and activities. Implementation of the 
requirements shall begin at the earliest possible date, and all DOE entities shall be in compliance 
with this directive within one year of its issuance. Compliance with this directive includes 
implementing the requirements or an approved implementation or corrective action plan. If 
compliance with this Order cannot be achieved within one year of its issuance, the Field 
Element Manager must request approval to extend the compliance date to no later than 
October 1, 2001, from the cognizant Program Secretarial Officer (PSO). Failure to implement 
the requirements of this directive shall, through the appropriate lines of management, result in 
corrective actions including, if necessary, shutdown of radioactive waste management facilities, 
operations, or activities until the appropriate requirements are implemented. Any of the 
requirements in this Manual may be waived or modified through application of a DOE
approved requirements tailoring process, such as the "Necessary and Sufficient Closure 
Process" in DOE P 450.3 and DOE M 450.3-1 and DOE P 450.4, Safety Management 
System Policy, the applicable or relevant and appropriate requirements identification process 
for actions taken pursuant to the Department's CERCLA authorities, or by an exemption 
processed in accordance with the requirements ofDOE M 251.1-1A, Directives System 
Manual. 
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REVISIONS. Systematic planning, execution, and evaluation of radioactive waste 
management facilities, operations, and activities will provide the basis for evaluating the 
adequacy of and, if necessary, revising the requirements of DOE 0 435.1, Radioactive Waste 
Management, and this Manual. The revision process will be based on DOE P 450.4, Safety 
Management System Policy, and will implement continuous improvement for management of 
radioactive waste. The process includes: identifYing the fimctions necessary to execute 
radioactive waste management responsibilities; conducting an analysis of the hazards associated 
with performing those fimctions; developing and implementing the proper controls to mitigate 
any associated hazards; developing and implementing a periodic assessment of work 
performance; and providing feedback to revise the work processes and incorporate lessons 
learned, as appropriate. Administrative requirements of the Order and Manual will be revised 
as needed to support safe and efficient waste management. 

DEFINITIONS. Definitions for DOE M 435.1-1, Radioactive Waste Management Manual, 
are provided in Attachment 2. 

REFERENCE. DOE 0 435.1, Radioactive Waste Management, dated 7-09-99. 

CONTACT. Call the Offici;! ofWaste Management at (202) 586-0370. 

BY ORDER OF THE SECRETARY OF ENERGY: 

THOMAS T. TAMURA 
Acting Director of 
Management and Administration 
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CHAPTER I 

GENERAL REQUIREMENTS AND RESPONSIBILITIES 

1. REQUIREMENTS 

I-1 

A. Delegation of Authority. Managers charged with responsibilities within this Manual 
may delegate authority for these tasks to another manager. All delegations of 
authority shall be documented. 

B. Use of Guidance. Additional information supporting the requirements in this 
Manual is contained in the Implementation Guide for use with DOE M 435.1-1, 
Radioactive Waste Management Manual. This Guide, DOE G 435.1-1, 
Implementation Guide for DOE M 435.1-1, shall be reviewed when implementing 
the requirements of this Manual. The Guide provides additional information and 
acceptable methods for meeting the requirements. Other methods may be used but 
must ensure an adequate level of saf\?ty commensurate with the hazards associated 
with the work and be wnsistent with the radioactive waste management basis. 

C. Radioactive Waste Management. All radioactive waste suhject to DOE 0 435.1, 
Radioactive Waste Management, and the requirements of this Manual shall be 
managed as high-level waste, transuranic \Vaste, low-level waste, or mixed low-level 
waste. 

D. Analysis of Environmental Impacts. Existing and proposed radioactive waste 
management facilities, operations, and activities shall meet the requirements of 10 
CFR Part 1021, National Environmental Policy Act Implementing Procedures; and 
DOE 0 451.1A, National Environmental Policy Act Compliance Program. All 
reasonable alternatives shall be considered, as appropriate. Nothing in this Order is 
meant to restrict consideration of alternatives to proposed actions. 

E. Requirements of Other Regulations and DOE Directives. The following 
requirements and DOE directives are required for all DOE radioactive waste 
management facilities, operations, and activities as applicable. Any of the 
requirements for the following Departmental directives may be waived or modified 
through application of a DOE-approved requirements tailoring process, such as the 
"Necessary and Sufficient Closure Process" in DOE P 450.3 and DOE M 450.3-1 
and DOE P 450.4, Safety Management System Policy, or by an exemption 
processed in accordance with the requirements ofthat directive or DOE M 251.1-
lA, Directives System Manual. 
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Analysis of Operations Information. Data that measure the 
environment, safety, and health performance of radioactive waste 
management facilities, operations, and activities shall be identified, 
collected, and analyzed as required by DOE 0 210.1, Performance 
Indicators and Analysis of Operations Information. 

Classified Waste. Radioactive waste to which access has been limited for 
national security reasons and cannot be declassified shall be managed in 
accordance with the requirements of DOE 5632.1 C, Protection and 
Control of Safeguards and Security Interests, and DOE 5633.3B, Control 
and Accountability of Nuclear Materials. 

(3) Conduct of Operations. Radioactive waste management facilities, 
operations, and activities shall be conducted in a manner based on 
consideration of the associated hazards. Waste management facilities, 
operations, and activities shall ml!et the requirements of DOE 5480.19, 
Conduct of Operations Requirements for DOE Facilities. 

(4) Criticality Safety. Radioactive waste management facilities, operations, 
and activities shall be covered by a criticality safety program in accordance 
with DOE 0 420.1, Facility Safety. 

(5) Emergency Management Program. Radioactive waste management 
facilities, operations, and activities shall maintain an emergency 
management program in accordance with DOE 0 151.1, Comprehensive 
Emergency Management System. 

(6) Environmental and Occurrence Reporting. Radioactive waste 
management facilities, operations, and activities shall meet the reporting 
requirements of DOE 0 231.1, Environment, Safety and Health Reporting, 
and DOE 0 232.1A, Occurrence Reporting and Processing of Operations 
Information. 

(7) Environmental Monitoring. Radioactive waste management facilities, 
operations, and activities shall meet the environmental monitoring 
requirements of DOE 5400.1, General Environmental Protection 
Program, and DOE 5400.5, Radiation Protection of the Public and the 
Environment. 

(8) Hazard Analysis Documentation and Authorization Basis. Radioactive 
waste management facilities, operations, and activities shall implement 
DOE Standards, DOE-STD-1027-92, Hazard Categorization and 
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Accident Analysis Techniques for Compliance with DOE 5480.23, Nuclear 
Safety Analysis Reports, and/or DOE-EM-STD-5502-94, DOE Limited 
Standard: Hazard Baseline Documentation, and shall, as applicable, 
prepare and maintain hazard analysis documentation and an authorization 
basis as required by DOE 0 425.1A, Startup and Restart of Nuclear 
Facilities, DOE 0 5480.21, Unreviewed Safety Questions, DOE 5480.22, 
Technical Safety Requirements, and DOE 5480.23, Nuclear Safety 
Analysis Reports. 

(9) Life-Cycle Asset Management. Planning, acquisition, operation, 
maintenance, and disposition of radioactive waste management facilities 
shall be in accordance with DOE 0 430.1A, Life-Cycle Asset Management, 
and DOE 4330.4B, Maintenance Management Program, including a 
configuration management process to ensure the integrity of physical assets 
and systems. Corporate physical asset databases shall be maintained as 
complete, current inventories of physical assets and systems to allow 
reliable analysis of existing and potential hazards to the public and workers. 

(10) Mixerl Waste. Radioactive waste that contains both source, special 
nuclear, or by-product material subject to the Atomic Energy Act of 1954, 
as amended, and a hazardous component is also subject tv the Resource 
Conservation and Recovery Act (RCRA), as amended. 

( 11) Packaging and Transportation. Radioactive waste shall be packaged 
and transported in accordance with DOE 0 460.1A, Packaging and 
Transportation Safety, and DOE 0 460.2, Departmental Materials 
Transportation and Packaging Management. 

(12) Quality Assurance Program. Radioactive waste management facilities, 
operations, and activities shall develop and maintain a quality assurance 
program that meets the requirements of 10 CFR 830.120, Quality 
Assurance Requirements, and DOE 0 414.1, Quality Assurance, as 
applicable. 

(13) Radiation Protection. Radioactive waste management facilities, 
operations, and activities shall meet the requirements of 10 CFR Part 835, 
Occupational Radiation Protection, and DOE 5400.5, Radiation 
Protection of the Public and the Environment. 

(14) Records Management. Radioactive waste management facilities, 
operations, and activities shall develop and maintain a record-keeping 
system, as required by DOE 0 200.1, Information Management Program, 
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and DOE 0 414.1, Quality Assurance. Records shall be established and 
maintained for radioactive waste generated, treated, stored, transported, or 
disposed. To the extent possible, records prepared in response to other 
requirements may be used to satisfy the documentation requirements of this 
Manual. Additional records may be required to satisfy the regulations 
applicable to the hazardous waste components of mixed waste. 

( 15) Release of Waste Containing Residual Radioactive Material. 
Processes for determining and documenting that waste is suitable to be 
released and managed without regard to its radioactive content shall be in 
accordance with the criteria and requirements in DOE 5400.5, Radiation 
Protection of the Public and the Environment. 

(16) Safeguards and Security. Appropriate features shall be incorporated into 
the design and operation of radioactive waste management facilities, 
operations, and activities to prevent unauthorized access and operations, 
and for purposes of nuclear materials control and accountability, where 
applicable; and shall be consistent with DOE 0 470.1, Safeguards and 
Security Program. 

(17) Safety Management System. Radioactive waste management facilities, 
operations, and activities shall incorporate the principles of integrated 
safety management as described in DOE P 450.4, Safety Management 
System Policy, and DOE P 450.5, Line Environment, Safety and Health 
Oversight, and meet the requirements of the safety management systems 
sections of 48 CFR Chapter 9, Department of Energy Acquisition 
Regulations and DOE M 411.1-1, Manual of Safety Management 
Functions, Responsibilities, and Authorities. 

( 18) Site Evaluation and Facility Design. New radioactive waste 
management facilities, operations, and activities shall be sited and designed 
in accordance with DOE 0 420.1, Facility Safety, and DOE 0 430.1A, 
Life-Cycle Asset Management. 

(19) Training and Qualification. A training and qualification program shall be 
implemented for radioactive waste management program personnel, and 
shall meet the requirements of DOE 0 360.1, Training, and DOE 
5480.20A, Personnel Selection, Qualification, and Training Requirements 
for DOE Nuclear Facilities. 

(20) Waste Minimization and Pollution Prevention. Waste minimization and 
pollution prevention shall be implemented for radioactive waste 
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management facilities, operations, and activities to meet the requirements 
of Executive Order 12856, Federal Compliance with Right-to-Know Laws 
and Pollution Prevention Requirements, and Executive Order 13101, 
Greening the Government through Waste Prevention, Recycling, and 
Federal Acquisition, and DOE 5400.1, General Environmental Protection 
Program. 

(21) Worker Protection. Radioactive waste management facilities, operations, 
and activities shall meet the requirements of DOE 0 440.1A, Worker 
Protection Management for DOE Federal and Contractor Employees. 

2. RESPONSIBlLITIES 

A. Program Secretarial Officers. Program Secretarial Officers with radioactive waste 
management facilities, operations. or activities are responsible within their respective 
program~ for ensuring that the Field Element Managers meet the requirements of 
DOE 0 435.1, Radioactive Waste Management, and this Manual. 

B. Assistant Secretary !or Enviro!llnental Managemen!. The A:3f.istant See;etary for 
Environmental Management is responsible for: 

(1) Complex-Wide Radioactive Waste Mauagement Programs. 
Establishing and maintaining integrated Complex-Wide Radioactive Waste 
Management Programs for high-level, transuranic, low-level, and mixed 
low-level waste. These programs shall use a systematic approach to 
planning, execution, and evaluation to ensure that waste generation, 
storage, treatment, and disposal needs are met and coordinated across the 
DOE complex. 

(2) Changes to Regulations and DOE Directives. Ensuring changes to 
regulations and DOE directives are reviewed and, when necessary, 
incorporated into revisions of this Manual to ensure the basis for safe 
radioactive waste management facilities, operations, and activities is 
maintained. 

C. Assistant Secretary for Environment. Safety. and Health. The Assistant Secretary 
for Environment, Safety and Health is responsible for providing an independent 
overview of DOE radioactive waste management and decommissioning programs to 
determine compliance with DOE environment, safety, and health requirements and 
applicable Environmental Protection Agency (EPA) and state regulations, including: 
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Advising the Secretary of the status of Departmental compliance with the 
requirements of DOE 0 435.1, this Manual, and applicable provisions of 
other DOE Orders. 

Conducting independent appraisals and audits of DOE waste management 
programs. 

(3) Reviewing site Waste Management Plans with regard to compliance with 
DOE environment, safety, and health requirements. 

D. Deputy Assistant Secretary for Waste Management. The Deputy Assistant 
Secretary for Waste Management is responsible for: 

{1) Complex-Wide Radioactive Waste Management Program Plans. 
Developing, implementing, and maintaining integrated Complex-Wide 
Radioactive Waste Management Program Plans for high-level, transuranic, 
low-level, and mixed low-level waste. E1ch plan shall, at the DOE 
complex-wide level, describe the functional elements, organizations, 
responsibilities, and activities that comprise the system ueeded to store, 
treat and dispose of radioactive waste in a mam1er that is protective o£ the 
public, workers, and the environment. ln addition, the plans shall: 

(a) Present :1 waste management strategy that integrates waste 
projections :md life-cycle waste management plan.1ing into cornplex
wide facility configuration decisions; and 

(b) Describe the approach to research and technology development being 
pursued to improve safety and/or efficiency in !llanaging radioactive 
waste. 

(2) Waste Management Data System. Establishing and maintaining a system 
to compile waste generation projection data and other information 
concerning radioactive waste management facilities, operations, and 
activities across the complex. 

E. Deputy Assistant Secretaries for Waste Management and Environmental 
Restoration. The Deputy Assistant Secretary for Waste Management and the 
Deputy Assistant Secretary for Environmental Restoration are responsible for: 

( 1) Disposal. Reviewing and approving, along with EH -1, transuranic waste 
disposal facility performance assessments and other disposal documents as 
required in waste specific chapters for which DOE is responsible for 
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making compliance determinations. Reviewing and approving performance 
assessments and composite analyses, or appropriate CERCLA 
documentation, for low-level waste disposal facilities, and issuing disposal 
authorization statements. 

(a) The Deputy Assistant Secretaries shall establish a review panel 
consisting of DOE personnel to review low-level waste disposal 
facility performance assessments and composite analyses, review 
appropriate CERCLA documer1tation, recommend low-level waste 
disposal facility compliance determinations to the Deputy Assistant 
Secretaries, and develop disposal authorization statements. 

(b) The Deputy Assistant Secretaries shall issue disposal authorization 
statements containing conditions that low-level waste disposal 
facilities must meet in order to operate with an approved radioactive 
waste management basis. 

(2) Site Closure Plans. Reviewing and approving dosure plans and other 
closure documentation for deactivated high-level waste facilities/sites and 
issuing authorization for closure activities to proceed. 

F. Field E!ement Manager~. Fieid Element Managers are responsible for: 

(1) Site-Wide Radioactive Waste Management Pcugrams. Developing, 
documenting, implementing, and maintaining a Site-Wide Radioactive 
Waste Management Program. The Program shall use a systematic 
approach for planning, executing, and evaluating the site-wide management 
of radioactive waste in a manner that supports the Complex-Wide 
Radioactive Waste Management Programs and ensures that the 
requirements of DOE 0 435.1, Radioactive Waste Management, and this 
Manual are met. 

(2) Radioactive Waste Management Basis. Ensuring a radioactive waste 
management basis is developed and maintained for each DOE radioactive 
waste management facility, operation, and activity; and ensuring review 
and approval of the basis before operations begin. The Radioactive Waste 
Management Basis shall: 

(a) Reference or define the conditions under which the facility may 
operate based on the radioactive waste management documentation; 
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(b) Include the applicable elements identified in the specific waste-type 
chapters of this Manual; and 

(c) Be developed using the graded approach process. 

(3) Waste Minimization and Pollution Prevention. Ensuring 
implementation of waste minimization and pollution prevention programs. 

(4) Approval of Exemptions for Use of Non-DOE Facilities. DOE 
radioactive waste shall be treated, stored, and in the case of low-level 
waste, disposed of at the site where the waste is generated, if practical; or 

'at another DOE facility. If DOE capabilities are not practical or cost 
effective, exemptions may be approved to allow use of non-DOE facilities 
for the storage, treatment, or disposal of DOE radioactive waste based on 
the following requirements: 

(a) Sur,h non-DOE facilities shall: 

1. Comply with applicable Federal, State, and local 
requirements; 

2. Have the necessary permit(s), license(s), and approval(s) for 
the specific waste(s); and 

3. Be determined by the Field Element Manager to be 
acceptable based on a review conducted annually by DOE. 

(b) Exemptions for the use of non-DOE facilities shall be documented to 
be cost effective and in the best interest of DOE, including 
consideration of alternatives for on-site disposal, an alternative DOE 
site, and available non-DOE facilities; consideration of life-cycle cost 
and potential liability; and protection of public health and the 
environment. 

(c) DOE waste shall be sufficiently characterized and certified to meet 
the facility's waste acceptance criteria. 

(d) Appropriate National Environmental Policy Act (NEPA) review 
must be completed. For actions taken under the Comprehensive 
Environmental Response, Compensation, and Liability Act 
(CERCLA), it is DOE's policy to incorporate NEPA values into the 
CERCLA documentation. 
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(e) Headquarters shall be notified of any exemption allowing use of a non-DOE 
disposal facility and the Office of the Assistant Secretaty for Environment, 
Safety and Health (EH-1) shall be consulted prior to the disposal facility 
exemption being executed. 

(f) Host States and State Compacts where non-DOE facilities are located shall be 
consulted prior to approval of an exemption to use such facilities and notified 
prior to shipments being made. 

(5) Environmental Restoration, Decommissioning, and Other Cleanup Waste. 
En3uring the management and disposal of radioactive waste resulting from 
environmental restoration activities, including decommissioning, meet the substantive 
requirements of DOE 0 435.1, Radioactive Waste Management, and this Manual. 
Environmental restoration activitiP.s using the CERCLA process (in accordance with 
Executive Order 12580) may demonstrate compliance with the substantive 
requirements of DOE 0 435.1, Radioactive Waste Management, and this Manual 
(including the Performance Assessment and performance objectives, as well as the 
Composite Analysis) through the CERCLA process. However, compliance with all 
substantive requirements of DOE 0 435.lnot met through the CERCLA process must 
be demonstrated. Environmental restomtion activities which will result in the off-site 
management and disposal of radioactive waste must meet the applicable requirements 
of DOE 0 435.1, Radioactive Waste Management, and this Manual for the 
management and disposal of those off-site wastes. Field Elements performing 
environmental restoration activities involving development and management of 
radioactive waste disposal facilities under the CERCLA process shall: 

(a) Submit certification to the Deputy Assistant Secretaty for Environmental 
Restoration that compliance with the substantive requirements of DOE 0 435.1 
have been met through application of the CERCLA process; and 

(b) Submit the decision document, such as the Record of Decision, or any other 
document that serves as the authorization to dispose, to the Deputy Assistant 
Secretaty for Environmental Restoration for approval. 

(6) Radioactive Waste Acceptance Requirements. Ensuring development, 
review, approval, and implementation of the radioactive waste acceptance 
requirements for facilities that receive waste for storage, treatment, or 

Vertical line denotes change 
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disposal. Radioactive waste acceptance requirements shall establish the 
facility's requirements for the receipt, evaluation, and acceptance of waste. 

(7) Radioactive Waste Generator Requirements. Ensuring development, 
review, approval, and implementation of a program for waste generation 
planning, characterization, certification, and transfer. This program shall 
address characterization of waste, preparation of waste for transfer, 
certification that waste meets the receiving facility's radioactive waste 
acceptance requirements, and transfer of waste. 

(8) Closure Plans. Ensuring development, review, approval, and implementation 
of closure plans for radioactive waste management facilities in accordance with 
the applicable requirements in the waste-type chapters of this Manual. 

(9) Defense-In-Depth. Ensuring defense-in-depth principles are incorporated 
where potential uncertainties or vulnerabilities warrant their use when reviewing 
and approving radioactive waste management activities and documents. These 
principles advocate the use of multiple levels of engineered and administrative 
controls to provide protection to the public, workers, and the environment. 

(10) Oversight. Ensuring oversight of radioactive waste management facilities, 

operations, and activities is conducted. Oversight shall ensure radioactive 
waste management program activities are conducted in accordance with a 
radioactive waste management basis and meet the requirements of DOE 0 
435.1, Radioactive Waste Management, and this Manual. 

( 11) Training and Qualification. Ensuring a training and qualification program is 
implemented for designated radioactive waste management program personnel, 
and the training is commensurate with job duties and responsibilities. Only 
those personnel who have been trained and qualified shall design or operate 

safety (safety class and safety significant) structures, systems, and components. 

(12) As Low As Reasonably Achievable (ALARA). Ensuring ALARA 

principles for radiation protection are incorporated when reviewing and 
approving radioactive waste management activities. 

(13) Storage. Ensuring all radioactive waste is stored in a manner that protects the 
public, workers, and the environment in accordance with a radioactive waste 
management basis, and that the integrity of waste storage is 
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maintained for the expected time of storage and does not compromise 
meeting the disposal performance objectives for protection of the public 
and environment when the waste is disposed. 

(14) Treatment. Ensuring all radioactive waste requiring treatment is treated in 
a manner that protects the public, workers, and the environment and in 
accordance with a radioactive waste management basis. 

(15) Disposal. Ensuring radioactive waste is disposed in a manner that protects 
the public, workers, and the environment and in accordance with a 
radioactive waste management basis. Reviewing specific transuranic or 
low-level waste documentation including the performance assessment and 
composite analysis, or appropriate CERCLA documentation, prior to 
forwarding them to Headquarters for approval, and obtaining and ensuring 
the facility is operated in accordance with the disposal authorization 
statement. Conducting ;Jerformance assessment and composite analysis 
maintenance. 

( 16) Monitoring. Ensuring monitoring is conducted for all radioactive waste 
management facilities as required. Ensuring that disposal facilities are 
monitored, as ::tppropriate, for compliance with conditions of the di-;posal 
authorization r.tatemP-nt. 

{17) Material and \Vaste Declassification for Waste Management. 
Ensuring, to the extent practical, radioactive material and waste generated 
under a program that is classified for national security reasons is 
declassified or rendered suitable for unclassified radioactive waste 
management. 

( 18) Waste Incidental to Reprocessing. Ensuring that waste incidental to 
reprocessing determinations are made by either the "citation" or 
"evaluation" process described in Chapter II of this Manual. Ensuring 
consultation and coordination with the Office of Environmental 
Management for waste determined to be incidental to reprocessing through 
the "evaluation" process. 

(19) Waste With No Identified Path to Disposal. Ensuring a process is 
developed and implemented for identifying the generation of radioactive 
waste with no identified path to disposal, and reviewing and approving 
conditions under which radioactive waste with no identified path to 
disposal may be generated. Headquarters shall be notified of the decisions 
to generate a waste with no identified path to disposal. 
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Corrective Actions. Ensuring a process exists for proposing, reviewing, 
approving, and implementing corrective actions when necessary to ensure 
that the requirements of DOE 0 435.1, Radioactive Waste Management, 
and this Manual are met, and to address conditions that are not protective 
of the public, workers, or the environment. The process shall allow 
workers, through the appropriate level of management, to stop or curtail 
work when they discover conditions that pose an imminent danger or other 
serious hazard to workers or the public, or are not protective of the 
environment. 

G. All Personnel. All personnel are responsible for: 

(1) Problem Identification. Identifying and reporting radioactive waste 
management facilities, operations, or activities that do not meet the 
requirements of DOE 0 435.1, Radioac:tive Waste Management, anJ this 
Manual, or that pose a threat to the s1fety of the puhlic, worker.;;, or the 
environment. 

(2) Shutdown or Curtailmenr of Activities. Stopping or cmtailing work, 
through the appropriate level oi managemc:nt, to prohibit continuation of 
conditions or activities which pose an imminent danger or other serious 
hazard to workers or the public, or are not protective of the environment. 
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HIGH-LEVEL WASTE REQUIREMENTS 
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A. Definition of High-Level Waste. High-level waste is the highly radioactive waste 
material resulting from the reprocessing of spent nuclear fuel, including liquid waste 
produced directly in reprocessing and any solid material derived from such liquid 
waste that contains fission products in sufficient concentrations; and other highly 
radioactive material that is determined, consistent with existing law, to require 
permanent isolation. 

B. Waste Incidental to Reprocessing. Waste resulting from reprocessing spent nuclear 
fuel that is determined to be incidental to reprocessing is not high-level waste, and 
shall be managed under DOE's regulatory authority in accordance with the 
requirements for transuranic waste or low-level waste, as appropriate. When 
detemtining whether spent nuclear fuel reprocessing plant wastes shall be managed 
as another waste type or as high-level waste, eitlter the citation or evaluation 
process described below shall be used: 

(1) Citation. Waste incidental to rcproces3ing by citation includes spent 
nuclear fuel reprocessing plant wastes that meet the description included in 
the Notice of Pnposed Rulemaking (34 FR 8712) fm proposed Appendix 
D, 10 CFR Part 50, Paragrap~1s 6 and 7. These radioactive wastes are the 
result of reprocessing plant operations, such as, but not limited to: 
contaminated job wastes including laboratory items such as clothing, tools, 
and equipment. 

(2) Evaluation. Determinations that any waste is incidental to reprocessing by 
the evaluation process shall be developed under good record-keeping 
practices, with an adequate quality assurance process, and shall be 
documented to support the determinations. Such wastes may include, but 
are not limited to, spent nuclear fuel reprocessing plant wastes that: 

(a) Will be managed as low-level waste and meet the following criteria: 

1. Have been processed, or will be processed, to remove key 
radionuclides to the maximum extent that is technically and 
economically practical; and 

2. Will be managed to meet safety requirements comparable to 
the performance objectives set out in 10 CFR Part 61, 
Subpart C, Performance Objectives; and 
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Are to be managed, pursuant to DOE's authority under the 
Atomic Energy Act of 1954, as amended, and in accordance 
with the provisions of Chapter IV of this Manual, provided 
the waste will be incorporated in a solid physical form at a 
concentration that does not exceed the applicable 
concentration limits for Class C low-level waste as set out in 
10 CFR 61.55, Waste Classification; or will meet alternative 
requirements for waste classification and characterization as 
DOE may authorize. 

(b) Will be managed as transuranic waste and meet the following criteria: 

1. Have been processed, or will be processed, to remove key 
radionuclides to the maximum extent that is technically and 
economically practical; and 

2. Will be incorporated in a solid physical fonn and meet 
alternative requirements for waste classification and 
characteristics, as DOE may authorize; and 

3. Are managed pursuant to DOE's authority under the Atomic 
Energy Act of1954, as amended, in accordance with the 
provisions of Chapter III of this Manual, as appropriate. 

C. Management of Specific Wastes. The following provide for management of specific 
wastes as high-level waste in accordance with the requirements in this Chapter: 

(1) Mixed High-Level Waste. Unless demonstrated otherwise, all high-level 
waste shall be considered mixed waste and is subject to the requirements of 
both the Atomic Energy Act of 1954, as amended, the Resource 
Conservation and Recovery Act, as amended, DOE 0 435.1, Radioactive 
Waste Management, and this Manual. 

(2) TSCA-Regulated Waste. High-level waste containing polychlorinated 
biphenyls, asbestos, or other such regulated toxic components shall be 
managed in accordance with requirements derived from the Toxic 
Substances Control Act, as amended, DOE 0 435.1, Radioactive Waste 
Management, and this Manual. 

D. Complex-Wide High-Level Waste Management Program. A complex-wide program 
and plan shall be developed as described under Responsibilities, 2.B and 2.D, in 
Chapter I of this Manual. 
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E. Site-Wide Radioactive Waste Management Program. In addition to the items in 
Chapter I of this Manual, documentation of the Site-Wide Radioactive Waste 
Management Program shall include a description of the High-Level Waste Systems 
Engineering Management Program to support decision-making related to nuclear 
safety, including high-level waste requirements analysis, functional analysis and 
allocation, identification of alternatives, and alternative selection and system control. 

F. Radioactive Waste Management Basis. High-level waste facilities, operations, and 
activities shall have a radioactive waste management basis consisting of physical and 
administrative controls to ensure the protection of workers, the public, and the 
environment. The following specific waste management controls shall be part of the 
radioactive waste management basis: 

(1) Generators. The waste certification program. 

(2) Pretreatment aud Treatment FacHities. The waste acceptance 
requirements and waste certification program. 

(3) Storage .Facilities. The waste acceptance reyuirements aud the waste 
certification program. 

G. Quality Assurance Program. The following requirements are in addition to those in 
Chapter I of this Manual. 

(1) Product Quality. The requirements of RW-0333P, Quality Assurance 
Requirements and Description, shall apply to those high-level waste items 
and activities important to waste acceptance/product quality. 

(2) Audits and Assessments. The evaluation and assessment requirements of 
RW-0333P, Quality Assurance Requirements Document and Description, 
and associated implementing procedures shall be met for high-level waste 
acceptance and product quality activities, in addition to the assessment 
requirements of other DOE directives and requirements identified in 
Chapter I of this Manual. 

H. Contingency Actions. The following requirements are in addition to those in 
Chapter I of this Manual. 

(1) Contingency Storage. For off-normal or emergency situations involving 
high-level waste storage or treatment, spare capacity with adequate 
capabilities shall be maintained to receive the largest volume of waste 
contained in any one storage vessel, pretreatment facility, or treatment 
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facility. Tanks or other facilities that are designated for high-level waste 
contingency storage shall be maintained in an operational condition when 
waste is present and shall meet all the requirements of DOE 0 435.1, 
Radioactive Waste Management, and this Manual. 

(2) Transfer Equipment. Pipelines and auxiliary facilities necessary for the 
transfer of waste to contingency storage shall be maintained in an 
operational condition when waste is present and shall meet the 
requirements of DOE 0 435.1, Radioactive Waste Management, and this 
Manual. 

1. Corrective Actions. The following requirements are in addition to those in 
Chapter I of this Manual. 

(1) Order Compliance. Corrective actions shall be implemented whenever 
necessary to ensure the requirements of DOE 0 435.1, Radioactive Waste 
Management, and this Manual are met. 

(2) Operations Curtailment. Operations shall be curtailed or facilities shut 
down for failure to establish, maintain, or operate consistent with an 
approved radioactive waste management basis. 

J. Waste Acceptance. The following requirements are in addition to those in Chapter I 
of this Manual. 

(1) Technical and Administrative. Waste acceptance requirements for all 
high-level waste storage, pretreatment, or treatment facilities, operations, 
and activities shall specify, at a minimum, the following: 

(a) Allowable activities and/or concentrations of specific radionuclides; 

(b) Acceptable waste form that ensures the chemical and physical 
stability of the waste under conditions that might be encountered 
during transfer, storage, pretreatment, or treatment; 

(c) The basis, procedures, and levels of authority required for granting 
exceptions to the waste acceptance requirements, which shall be 
contained in each facility's waste acceptance documentation. Each 
exception request shall be documented, including its disposition as 
approved or not approved; and 
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(d) Pretreatment, treatment, storage, packaging, and other operations 
shall be designed and implemented in a manner that will ultimately 
comply with DOE/EM-0093, Waste Acceptance Product 
Specifications for Vitrified High-Level Waste Forms, or DOE/RW-
03 51 P, Waste Acceptance System Requirements Document, for non
vitrified, immobilized high-level waste. 

(2) Evaluation and Acceptance. The receiving facility shall evaluate waste 
for acceptance, including confirmation that the technical and administrative 
requirements have been met. A process for the disposition of non
conforming wastes shall be established. 

K. Waste Generation Planning. The following requirements are in addition to those in 
Chapter I of this Manual. 

( 1) Life-Cycle Planning. Prior to waste generation, pla1miug shall be 
performed to address the entire life cycle for all high-level waste streams. 

(2) Waste With No Identified l'ath to Disposal. High-level waste streams 
with no identified path to disposal shall be generated only in accordance 
with approved conditions which, at a minimum, shall address: 

(a) Programmati..:: need to generate the waste; 

(b) Characteristics and issues preventing the disposal of the waste; 

(c) Safe storage of the waste until disposal can be achieved; and 

(d) Activities and plans for achieving final disposal of the waste 
(compliance with DOE/EM-0093, Waste Acceptance Product 
Specifications for Vitrified High-Level Waste Forms). 

L. Waste Characterization. High-level waste shall be characterized using direct or 
indirect methods, and the characterization documented in sufficient detail to ensure 
safe management and compliance with the waste acceptance requirements of the 
facility receiving the waste. 

(1) Data Quality Objectives. The data quality objectives process, or a 
comparable process, shall be used for identifying characterization 
parameters and acceptable uncertainty in characterization data. 
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Minimum Waste Characterization. Characterization data shall, at a 
minimum, include the following information relevant to the management of 
the waste: 

(a) Physical and chemical characteristics; 

(b) Volume, including the waste and any solidification media; 

(c) Radionuclides or source information sufficient to describe the 
approximate radionuclide content of the waste; and 

(d) Any other information which may be needed to demonstrate 
compliance with the requirements of the DOE/EM-0093, Waste 
Acceytance Product Specifications for Vitrified High-Level Waste 
Forms, or DOE/RW-0351P, Waste Acceptance System Requirements 
Document, tor non-vittified, immobilized high-level waste 

(3) Hazardous Characteristics. Waste characterization processe~ shall yield 
sufficient chemical and physical data to clearly identify auy hazardous 
characteristics that may degrade the ability of structures, systems, and 
components to per1onn their radioactive wa.ste management function. 

)\1. Waste Certification. A wask certification program shall be developed, documented, 
and implemented to ensure that the waste acceptance requirements of facilities 
receiving high-level waste for storage, pretreatment, treatment, and disposal are 
met. 

( 1) Certification Program. The waste certification program shall designate 
the officials who have the authority to certify and release waste for 
shipment; and specify what documentation is required for waste generation, 
characterization, shipment, and certification. The program shall provide 
requirements for auditability, retrievability, and storage of required 
documentation and specify the records retention period. 

(2) Certification Before Transfer. High-level waste shall be certified as 
meeting the waste acceptance requirements before it is transferred to the 
facility receiving the waste. 

(3) Maintaining Certification. High-level waste that has been certified as 
meeting the waste acceptance requirements for transfer to a storage, 
pretreatment, treatment, or disposal facility shall be managed in a manner 
that maintains its certification status. 
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N. Waste Transfer. The following requirements are in addition to those in Chapter I of 
this Manual. 

(1) Authorization. High-level waste shall not be transferred to a storage, 
treatment, or disposal facility until personnel responsible for the facility 
receiving the waste authorize the transfer. 

(2) Data. Waste characterization data and generation, storage, pretreatment, 
treatment, and transportation information for high-level waste shall be 
tranf.ferred with or be traceable to the waste. 

(3) Records and Transfer Reporting. The records and transfer requirements 
for canistered high-level waste forms shall comply with DOE/EM-0093, 
Waste Acceptance Product Specification for Vitrified High-Level Waste 
Forms, or DOE/RW-0351P, Waste Acceptance System Requirements 
Document, for non-vitrified, immobilized high-level waste. 

0. Packaging and Transport(!tion. The following requirement is in addition to thuse in 
Chapter I of this l\1annat. 

(1) Canistered Waste Form. Immobilized high-level waste shall meet the 
requirements of the DOE/EM-0093, Waste Acceptance Product 
Specifications/or Vitrified High-Level Waste Forms, or DOE/RW-0351P, 
Waste Acceptance System Requirements Document, for non-vitrified, 
immobilized high-level waste. 

P. Site Evaluation and Facility Design. The following requirements are in addition to 
those in Chapter I of this Manual. 

(1) Site Evaluation. Proposed locations for high-level waste facilities shall be 
evaluated to identify relevant features that should be avoided or must be 
considered in facility design and analyses. 

(a) Each site proposed for a new high-level waste facility or expansion of 
an existing high-level waste facility shall be evaluated considering 
environmental characteristics, geotechnical characteristics, and 
human activities. 

(b) Proposed sites with environmental characteristics, geotechnical 
characteristics, or human activities for which adequate protection 
cannot be provided through facility design shall be deemed unsuitable 
for the location of the facility. 
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Facility Design. The following facility design requirements, at a minimum, 
apply: 

(a) Safety (Safety Class and Safety-Significant) Structures, Systems, 
and Components. Safety structures, systems, and components for 
high-level waste storage, pretreatment, and treatment facilities shall 
be designated and designed consistent with the provisions of DOE 0 
420.1, Facility Safety; DOE 5480.22, Technical Safety 
Requirements; and DOE 5480.23, Nuclear Safety Analysis Reports. 

(b) Confinement. High-level waste systems and components shall be 
designed to maintain waste confinement The following requirements 
apply to new or modifications to existing high-level waste systems, 
ancillary systems, and components: 

1. Secondary confinement systems shall be designed to prevent 
any migration of wastes or accumulated liquid out of the 
waste system; shall be capable of detecting, collecting, and 
retrieving releases into the secondary confinement; and shall 
be constructed of, or lined with, materials that are compatible 
with the waste(s) to be placed in the waste system. 

2. Tank and piping systems used for high-level waste collection, 
pretreatment, treatment, and storage shall be welded 
construction, except where remote configurations or periodic 
rerouting of high-level waste streams require non-welded 
construction. 

(c) Lifting Devices. The design of hoisting and rigging devices shall 
comply with the following specific requirements. 

1. Lifting devices that are designated as safety class or safety 
significant shall be designed to prevent free fall of loads. 

2. Loading and unloading systems for lifting devices that are 
designated as safety class or safety significant shall be 
designed with a reliable system of interlocks that will fail 
safely upon malfunction. 
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(d) Ventilation. 

1. Design of high-level waste pretreatment, treatment, and 
storage facilities shall include ventilation through an 
appropriate filtration system to maintain the release of 
radioactive material in airborne effluents within the applicable 
requirements. 

2. When conditions exist for generating gases in flammable and 
explosive concentrations, ventilation systems or other 
measures shall be provided to keep the gases in a non
flammable and non-explosive condition. Where 
concentrations of explosive or flammable gases are expected 
to approach the lower flammability limit, measures shall be 
taken to prevent deflagration or detonation. 

(e) Consideration of Oecontamination and Decommissioning. Areas 
in new and modifications to existing high-level waste management 
facilities that ar~ subject to contamination with radioactive or other 
hazardous materials shall be designed to facilitate decontamination. 
For such facilities a proposed decommissioning method or a 
conversion method leading to reuse shall be described. 

(f) Maintenance Exposure Reduction. Remote maintenance features 
and other appropriate techniques to maintain as low as reasonably 
achievable (ALARA) personnel exposures shall be incorporated into 
each high-level waste facility. 

(g) Facilities for Receipt and Retrieval of High-Level Waste. 

1. Designs for storage facilities shall incorporate features to 
facilitate retrieval capability. 

2. High-level waste receipt and retrieval systems shall be 
designed to complement the existing storage facilities for safe 
storage and transfer of high-level waste. 

(h) Structural Integrity. Designs for new tanks shall contribute to the 
confinement requirement at Section II.P.(2)(b) of this Manual by: 
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Incorporating features to avoid critical degradation modes at 
the proposed site where practicable, or minimize degradation 
rates for the critical modes; and 

Incorporating features to facilitate execution of the Structural 
Integrity Program required by Section II.Q.(2) of this 
Manual. 

(i) Instrumentation and Control Systems. Engineering controls shall 
be incorporated in the design and engint:ering of high-level waste 
treatment storage, pretreatment, and treatment facilities to provide 
volume inventory data and to prevent spills, leaks and overflows 
from tanks or confinement systems. 

(j) Volume Monitoring Systems. Monitming and/or leak detection 
capabilities shall be incorporated in the design and engineering of 
high-level waste storage, pretrt:atment, and treatment facilities to 
provide rapid detection of tailed confinement and/or other abnormal 
conditions. 

Q. Storage. The 1ollowing requirements are in addition to those in Chapter I of this 
Manual and also apply to facilities intended for management of high-level waste 
awaiting pretreatment, treatment or disposal, unless stated otherwise. 

( 1) Operation of Confinement Systems. 

(a) Confinement systems shall be operated and maintained so as to 
preserve the design basis. 

(b) Secondary confinement systems, where provided, shall be operated 
to prevent any migration of wastes or accumulated liquid out of the 
waste confinement systems. 

(2) Structural Integrity Program. 

(a) Leak-Tight Tanks In-Service. A structural integrity program shall 
be developed for each high-level waste storage tank site to verify the 
structural integrity and service life of each tank to meet operational 
requirements for storage capacity. The program shall be capable of: 

1. Verifying the current leak-tightness and structural strength of 
each tank in service; 
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2. Identifying corrosion, fatigue, and other critical degradation 
modes; 

3. Adjusting the chemistry of tank waste, calibrating cathodic 
protection systems, wherever employed, and implementing 
other necessary corrosion protection measures; 

4. Providing credible projections as to when structural integrity 
of each ta!lk can no longer be assured; and 

5. Identifying the additional controls necessary to maintain an 
acceptable operating envelope. 

(b) In-Service Tanks that Havt: Leaked or Are Suspect. For each 
high-level waste storage tank in-service that is known to have leaked, 
or is suspect, a modified structural integrity program shall be 
developed and implemented to identify the safe operational envelope. 
The modified program shall be capable of: 

1. Verifying the :>tructural strength of each tank in-service which 
has leaked or is suspect; 

2. identifying corrosion, fatigue and other critical degradation 
modes; 

3. Adjusting the chemistry of tank waste, calibrating cathodic 
protection systems, wherever employed, and implementing 
other necessary corrosion protection measures; 

4. Determining which of the tanks that have leaked or are 
suspect may remain in service by identifying an acceptable 
safe operating envelope; 

5. Providing credible projections as to when the acceptable safe 
operational envelope can no longer be assured; and 

6. Identifying the additional controls necessary to maintain the 
acceptable safe operational envelope. 

When physical activities, as part of a structural integrity program, 
pose additional vulnerabilities, alternative measures shall be 
implemented to provide an acceptable storage operational envelope. 
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(c) Other Storage Components. The structural integrity of other 
storage components shall be verified to assure leak tightness and 
structural strength. 

(3) Canistered Waste Form Storage. Canisters of immobilized high-level 
waste awaiting shipment to a repository shall be: 

(a) Stored in a suitable facility; 

(b) Segregated and clearly identified to avoid commingling with low
level, mixed low-level, or transuranic wastes; and 

(c) Monitored to ensure that storage conditions are consistent with 
DOE/EM-0093, Waste Acceptarice Product Specifications for 
Vitrified High-level Waste Forms, or DOE/RW-0351, Waste 
Acceptance Sysrem Requirements Document, for non-vitrified 
immobili?ed high-level waste. Facilities and operating prc>cedures for 
storage of vitrified high-level waste shall maintain the integrity of the 
canistered waste fom1. 

R. Treatment. Treatment shall be designed and implemented in a manner that will 
ultimately comply with DOE/EM-0093, Waste Acceptance Product Specifications 
for Vitrified High-level Waste Forms, or DOE/RW-035JP, Waste Acceptance 
System Requirements Document, for non--vitrified, immobilized high-level waste. 

S. Disposal. Disposal of high-level waste must be in accordance with the provisions of 
the Atomic Energy Act of 1954, as amended, the Nuclear Waste Policy Act of 1982, 
as amended, or any other applicable statutes. 

T. Monitoring. High-level waste pretreatment, treatment, storage, and transportation 
facilities shall be monitored for chemical, physical, radiological, structural, and other 
changes that could indicate failure of system confinement, integrity, or safety, and 
which could lead to abnormal events or accidents. Parameters that shall be sampled 
or monitored, at a minimum, include: temperature, pressure (for closed systems), 
radioactivity in ventilation exhaust and liquid effluent streams, flammable or 
explosive mixtures of gases, level and/or waste volume, and significant waste 
chemistry parameters for non-immobilized high-level waste. Facility monitoring 
programs shall also include physical inspections to verifY that control systems have 
not failed. 

U. Closure. The following requirements for closure of deactivated high-level waste 
facilities and sites are in addition to those in Chapter I of this Manual. 
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Decommissioning. Deactivated high-level waste facilities/sites shall meet 
the decommissioning requirements of DOE 0 430.1A, Life-Cycle Asset 
Management and the requirements of DOE 5400.5, Radiation Protection 
of the Public and the Environment, for release; or 

CERCLA Process. Deactivated high-level waste facilities/sites shall be 
closed in accordance with the CERCLA process as described in Section 
1.2.F.(5); or 

Closurt!. Deactivated high-level waste facilities/sites shall be closed in 
accordance with an approved closure plan as specified below. Residual 
radioactive waste present in facilities to be closed shall satisfy the waste 
incidental to reprocessing requirements of this Chapter. 

(a) Facility/Site Closure Plans. A closure plan shall be developed for 
each deactivated high-level waste facility/site being closed that 
defines the approach and plans by which closure ~f each facility 
within the site is to be accomplished. This plan shall be completed 
and approved prior to the initiation of physical do sure activities, and 
updated periodically to reflect current analysis and status of 
individual facility closure actions. The plan shall include, at a 
minimum, the following elements: 

1. Identification of the closure standards/performance objectives 
to be applied from Chapter III or IV, as appropriate; 

2. A strategy for allocating waste disposal facility performance 
objectives from the closure standards identified in the closure 
plan among the facilities/units to be closed at the site; 

3. An assessment of the projected performance of each unit to 
be closed relative to the performance objectives allocated to 
each unit under the closure plan; 

4. An assessment of the projected composite performance of all 
units to be closed at the site relative to the performance 
objectives and closure standards identified in the closure plan; 
and 

5. Any other relevant closure controls including a monitoring 
plan, institutional controls, and land use limitations to be 
maintained in the closure activity. 
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Specific Operations. Specific requirements are provided for the operation of lifting 
devices and facilities for receipt and retrieval of high-level waste_ 

(1) Operation of Lifting Devices. Hoisting and rigging activities shall be 
conducted in accordance with the guidance provided in the DOE Standard 
"Hoisting and Rigging" (DOE-STD-1090-96). 

(2) Operation of Facilities for Receipt and Retrieval of High-Level Waste. 
High-level waste receipt and retrieval systems shall be operated and 
maintained consistent with high-level waste system features incorporated in 
the facilities_ Strategies for retrieval of waste shall be analyzed to ensure 
that stmctural and radiological impacts are consistent with the facility 
design basis_ 
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TRANSURANIC WASTE REQUIREMENTS 

III-I 

A. Definition of Transuranic Waste. Transuranic waste is radioactive waste containing 
more than 100 nanocuries (3 700 becquerels) of alpha-emitting transuranic isotopes 
per gram of waste, with half-lives greater than 20 years, except for: 

{1) High-level radioactive waste; 

(2) Waste that the Secretary of Energy has determined, with the concurrence 
of the Administrator of the Environmental Protection Agency, does not 
need the degree of isolation required by the 40 CFR Part 191 disposal 
regulations; or 

(3) Waste that the Nuclear Regulatory Commission has approved for disposal 
on a case-by-case basis in accordance with 10 CFR Part 61. 

B. Management of Specific Wastes. The following provide for management of specific 
wastes as transuranic waste in accordance with the requirements in this Chapter: 

(1) Mixed Transuranic Waste. Transuranic waste determined to contain 
both a hazardous component subject to the Resource Conservation and 
Recovery Act (RCRA), as amended, and a radioactive component subject 
to the Atomic Energy Act of 1954, as amended, shall be managed in 
accordance with the requirements ofRCRA and DOE 0 435.1, 
Radioactive Waste Management, and this Manual. 

(2) TSCA-Regulated Waste. Transuranic waste containing polychlorinated 
biphenyls, asbestos, or other such regulated toxic components shall be 
managed in accordance with requirements derived from the Toxic 
Substances Control Act, as amended, DOE 0 435.1, Radioactive Waste 
Management, and this Manual. 

(3) Pre-1970 Transuranic Waste. Transuranic waste disposed of prior to 
implementation of the 1970 Atomic Energy Commission Immediate Action 
Directive regarding retrievable storage of transuranic waste is not subject 
to the requirements of DOE 0 435.1, Radioactive Waste Management, and 
this Manual. 
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Complex-Wide Transuranic Waste Management Program. A complex-wide 
program and plan shall be developed as described under Responsibilities, 2.B and 
2.D, in Chapter I of this Manual. 

Radioactive Waste Management Basis. Transuranic waste facilities, operations, and 
activities shall have a radioactive waste management basis consisting of physical and 
administrative controls to ensure the protection of workers, the public, and the 
environment. The following specific waste management controls shall be part of the 
racl.ioactive waste management basis: 

(1) Generators. The waste certification program. 

(2) Treatment Facilities. The waste acceptance requirements and the waste 
certification program. 

(3) Storage Facilities. The waste acceptance requirements and the waste 
certification program. 

( 4) Disposal Facilities. The performance assessment, disposal authorization 
statement, w·aste acceptance requirements, and monitoring plan. 

:t:. Contingency Actions. The following requirements are in addition to those in 
Chapter I of this Manual. 

( 1) Contingency Storage. For off-normal or emergency situations involving 
liquid transuranic waste storage or treatment, spare capacity with adequate 
capabilities shall be maintained to receive the largest volume of liquid 
contained in any one storage tank or treatment facility. Tanks or other 
facilities that are designated transuranic waste contingency storage shall be 
maintained in an operational condition when waste is present and shall meet 
the requirements of DOE 0 435.1, Radioactive Waste Afanagement, and 
this Manual. 

(2) Transfer Equipment. Pipelines and auxiliary facilities necessary for the 
transfer of liquid waste to contingency storage shall be maintained in an 
operational condition when waste is present and shall meet the 
requirements of DOE 0 435.1, Radioactive Waste Management, and this 
Manual. 

F. Corrective Actions. The following requirements are in addition to those in Chapter 
I of this Manual. 
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( 1) Order Compliance. Corrective actions shall be implemented whenever 
necessary to ensure the requirements of DOE 0 435.1, Radioactive Waste 
Management, and this Manual are met. 

(2) Operations Curtailment. Operations shall be curtailed or facilities shut 
down for failure to establish, maintain, or operate consistent with an 
approved radioactive waste management basis. 

G. Waste Acceptan~e. The following requirements are in addition to those in Chapter 1 
of this Manual. 

(1) Technical and Administrative. Waste acceptance requirements for all 
transuranic waste storage, treatment, or disposal facilities, operations, and 
activities shall specify, at a minimum, the following: 

(a) Allowable activities ?nd/or concentrations of specific radionuclides; 

(b) Acceptable waste fonn and/or container requirements that ensure the 
chemical and physical stability of waste under conditions that might 
be encountered during transportation, storage, treatment, or disposal; 

(c) Restrictions or prohibitions on waste. materials, or containers that 
may adversely affect waste handlers or compromise facility or waste 
container performance; 

(d) Requirement to identify transuranic waste as defense or non-defense, 
and limitations on acceptance; and 

(e) The basis, procedures, and levels of authority required for granting 
exceptions to the waste acceptance requirements, which shall be 
contained in each facility's waste acceptance documentation. Each 
exception request shall be documented, including its disposition as 
approved or not approved. 

(2) Evaluation and Acceptance. The receiving facility shall evaluate waste 
for acceptance, including confirmation that technical and administrative 
requirements have been met. A process for the disposition of non
conforming wastes shall be established. 

H. Waste Generation Planning. The following requirements are in addition to those in 
Chapter I of this Manual. 
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Life-Cycle Planning. Prior to waste generation, planning shall be 
performed to address the entire life cycle for all transuranic waste streams. 

Waste With No Identified Path to Disposal. Transuranic waste streams 
with no identified path to disposal shall be generated only in accordance 
with approved conditions which, at a minimum, shall address: 

(a) Programmatic need to generate the waste; 

(b) Characteristics and issues preventing the disposal of the waste; 

(c) Safe &torage of the waste until disposal can be achieved; and 

(d) Activities and plans for achieving final disposal of the waste. 

1. Wasle Characterization. Transuramc waste shall be characterized using direc-:: or 
indirect methods, and the characterization documented in sufficient detail to er.sure 
safe management and compliance with the waste acceptance requirements of the 
facility receiving the waste. 

(I) Data Quality Objectives. The data quality objectives process, or a 
comparable process, shall be used for identifying characterization 
parameters and acceptabl~ uncertainty in characterization uata. 

(2) Minimum Waste Characterization. Characterization data shall, at a 
minimum, include the following information relevant to the management of 
the waste: 

(a) Physical and chemical characteristics; 

(b) Volume, including the waste and any stabilization or absorbent 
media; 

(c) Weight of the container and contents; 

(d) Identities, activities, and concentrations of major radionuclides; 

(e) Characterization date; 

(f) Generating source; 

(g) Packaging date; and 
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(h) Any other information which may be needed to prepare and maintain 
the disposal facility performance assessment or demonstrate 
compliance with applicable performance objectives. 

J. Waste Certification. A waste certification program shall be developed, documented, 
and implemented to ensure that the waste acceptance requirements of facilities 
receiving transuranic waste for storage, treatment, or disposal are met. 

(1) Certification Program. The waste certification program shall designate 
the officials who have the authority to ~ertify and release waste for 
shipment; and specify what documentation is required for waste generation, 
characterization, shipment, and certification. The program shall provide 
requirements for auditability, retrievability, and storage of required 
documentation and specify the records retention period. 

(2) Certification Before Transfer. Transuranic waste shall be certified a:; 
meeting waste acceptance requirements before it is transferred to the 
facility receiving the wa-st~. 

"')) (.:; Maintaining Certification. Transuranic waste that has been certified as 
meeting the waste acceptance requirements for transfer to a storage, 
treatment, or disposal facility shall b~ managed in <1 manner that maintains 
its certification status. 

K. Waste Transfer. A documented process shall be established and implemented for 
transferring responsibility for management of transuranic waste and for ensuring 
availability of relevant data. The following requirements are in addition to those in 
Chapter I of this Manual. 

( 1) Authorization. Transuranic waste shall not be transferred to a storage, 
treatment, or disposal facility until personnel responsible for the facility 
receiving the waste authorize the transfer. 

(2) Data. Waste characterization data, container information, and generation, 
storage, treatment, and transportation information for transuranic waste 
shall be transferred with or be traceable to the waste. 

L. Packaging and Transportation. The following requirements are in addition to those 
in Chapter I of this Manual. 

( 1) Packaging. 
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(a) Transuranic waste shall be packaged in a manner that provides 
containment and protection for the duration of the anticipated 
storage period and until disposal is achieved or until the waste is 
removed from the container. 

(b) Vents or other mechanisms to prevent pressurization of containers or 
generation of flammable or explosive concentrations of gases shall be 
installed on containers of newly-generated waste at the time the 
waste is packaged. Containers of currently stored waste shall meet 
this requirement as soon as practical unless analyses demonstrate that 
the waste can otherwise be managed safely. 

(c) When transuranic waste is packaged, defense waste shall be 
packaged separately from non-defense waste, if feasible. 

(d) Containers of transuranic waste shc:ll be marked such that their 
contents can be identified. 

Transportation. To the extent practical, rhe volume of waste and number 
of transuranic waste shipments shall be minimized. 

i'vl. Site Evaluation and Facility Design. The following requirements are in addition to 
those in Chapter I of this Manual. 

( 1) Site Evaluation. Proposed locations for transuranic waste facilities shall 
be evaluated to identify relevant features that should be avoided or must be 
considered in facility design and analyses. 

(a) Each site proposed for a new transuranic waste facility or expansion 
of an existing transuranic waste facility shall be evaluated considering 
environmental characteristics, geotechnical characteristics, and 
human activities. 

(b) Proposed sites with environmental characteristics, geotechnical 
characteristics, and human activities for which adequate protection 
cannot be provided through facility design shall be deemed unsuitable 
for the location of the facility. 

(2) Facility Design. The following facility requirements and general design 
criteria, at a minimum, apply: 
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Confinement. Transuranic waste systems and components shall be 
designed to maintain waste confinement. 

Ventilation. 

1. Design of transuranic waste treatment and storage facilities 
shall include ventilation, if applicable, through an appropriate 
filtration system to maintain the release of radioactive 
material in airborne effluents within the requirements and 
guidelines specified in applicable requirements. 

2. When conditions exist for generating gases in flammable or 
explosive concentrations in treatment or storage facilities, 
ventilation or other measures shall be provided to keep the 
gases in a non-flammable and non-explosive condition. 
Where concentrations of explosive or flammable gases are 
expected to approach the lower flammability limit, measures 
shall be taken to prevent deflagration or detonation. 

(c) Consideration of Decm.ttamination and Decommissioning. Areas 
in new and modifications to existing transuranic waste management 
facilities that are subject to contamination with radioactive or other 
hazardous materials shall be designed to facilitate decontamination. 
For such facilities a proposed decommissioning method or a 
conversion method leading to reuse shall be described. 

(d) Instrumentation and Control Systems. Engineering controls shall 
be incorporated in the design and engineering of transuranic waste 
treatment and storage facilities to provide volume inventory data and 
to prevent spills, leaks, and overflows from tanks or confinement 
systems. 

(e) Monitoring. Monitoring and/or leak detection capabilities shall be 
incorporated in the design and engineering of transuranic waste 
storage, treatment, and disposal facilities to provide rapid 
identification of failed confinement and/or other abnormal conditions. 

N. Storage. The following requirements are in addition to those in Chapter I of this 
Manual. 

(1) Storage Prohibitions. Transuranic waste in storage shall not be readily 
capable of detonation, explosive decomposition, reaction at anticipated 
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pressures and temperatures, or explosive reaction with water. Prior to 
storage, pyrophoric materials shall be treated, prepared, and packaged to 
be nonflammable. 

(2) Storage Integrity. Transuranic waste shall be stored in a location and 
manner that protects the integrity of waste for the expected time of storage 
and minimizes worker exposure. 

(3) Container Inspection. A process shall be developed and implemented for 
inspecting and maintaining containers of transuranic waste to ensure 
container integrity is not compromised. 

( 4) Retrievable Earthen-Covered Storage. Plans for the removal of 
transuranic waste from retrievable earthen-covered storage facilities shall 
be established and maintained. Prior to commencing waste retrieval 
activities, each waste storage site shall be evaluated to determine relevant 
information on types, quantities, and location of radioactive and hazardous 
chemicals as necessary to protect workers during the retrieval process. 

0. Treatme.xrt. Transuranic waste shall be treated as necessary to meet the waste 
acceptance requirements of the facility receiving the waste for storage or disposal. 

P. Disposal. Transuranic waste shall be disposed in accordance with the requirements 
of 40 CFR Part 191, Environmental Radiation Protection Standards for 
Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic 
Radioactive Wastes. 

Q. Monitoring. The following requirements are in addition to those in Chapter I of this 
Manual. 

(1) All Waste Facilities. Parameters that shall be sampled or monitored, at a 
minimum, include: temperature, pressure (for closed systems), radioactivity 
in ventilation exhaust and liquid effluent streams, and flammable or 
explosive mixtures of gases. Facility monitoring programs shall include 
verification that passive and active control systems have not failed. 

(2) Stored Wastes. All transuranic wastes in storage shall be monitored, as 
prescribed by the appropriate facility safety analysis, to ensure the wastes 
are maintained in safe condition. 
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(3) Liquid Waste Storage Facilities. For facilities storing liquid transuranic 
waste, the following shall also be monitored: liquid level and/or waste 
volume, and significant waste chemistry parameters. 
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LOW-LEVEL WASTE REQUIREMENTS 
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A. Definition of Low-Level Waste. Low-level radioactive waste is radioactive waste 
that is not high-level radioactive waste, spent nuclear fuel, transuranic waste, 
byproduct material (as defined in section l1e.(2) of the Atomic Energy Act of 1954, 
as amended), or naturally occurring radioactive material. 

B. Management of Specific Wastes. The following provide ior management of specific 
wastes as low-level waste in accordance with the requirements in this Chapter: 

(1) Mixed Low-Level Waste. Low-level waste determined to contain both 
source, special nuclear, or byproduct material subject to the Atomic Energy 
Act of 1954, as amended, and a hazardous component subject to the 
Resource Conservation and Recovery Act (RCRA), as amended, shall be 
.managed in accordance with the requirements ofRCRA and DOE 0 435.1, 
Radioactive Waste Management, and this Manual. 

(2) TSCA-Regulated Waste. Low-level waste containing polychlorinated 
biphenyls, asbestos, or other such regulated toxic components shall be 
managed in accordance with requirements derived from the Toxic 
Substances Control Act, as amended. DOE 0 435.1, Radioactive Tf'aste 
Managl!ment, and this Manual. 

(3) Accelerator-Produced Waste. Radioactive waste produced as a result of 
operations of DOE accelerators is low-level waste and shall be managed in 
accordance with DOE 0 435.1, Radioactive Waste Management, and this 
Manual, and all applicable Federal or State requirements. 

(4) lle.(2) and Naturally Occurring Radioactive Material. Small 
quantities of 11e.(2) byproduct material and naturally occurring radioactive 
material may be managed as low-level waste provided they can be managed 
to meet the requirements for low-level waste disposal in Section IV.P of 
this Manual. 

C. Complex-Wide Low-Level Waste Management Program. A complex-wide program 
and plan shall be developed as described under Responsibilities, 2.B and 2.D, in 
Chapter I of this Manual. 

D. Radioactive Waste Management Basis. Low-level waste facilities, operations, and 
activities shall have a radioactive waste management basis consisting of physical and 
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administrative controls to ensure the protection of workers, the public, and the 
environment. The following specific waste management controls shall be part of the 
radioactive waste management basis: 

(1) Generators. The waste certification program. 

(2) Treatment Facilities. The waste acceptance requirements and the waste 
certification program. 

(3) Storage Facilities. The waste acceptance requirements and the waste 
certification program. 

( 4) Disposal Facilities. The performance assessment, composite analysis, 
disposal authorization statement, closure plan, waste acceptance 
requirements, and monitoring plan. 

E. Contingency Action~. The following requirements are in addition to those in 
Chapter I of this Manual. 

( l) Contingency Storage. For off-normal or emergency situations involving 
high activity or high hazard liquid low-level waste storage or treatment, 
spare capacity with adequate capabilities shaH be maintained to receive the 
largest volume of liquid contained in any one storag(: tank or treatment 
facility. Tanks or other facilities that are designated low-level waste 
contingency storage shall be maintained in an operational condition when 
waste is present and shall meet the requirements of DOE 0 435.1, 
Radioactive Waste Management, and this Manual. 

(2) Transfer Equipment. Pipelines and auxiliary facilities necessary for the 
transfer of high activity or high hazard liquid low-level waste to 
contingency storage shall be maintained in an operational condition when 
waste is present and shall meet the requirements of DOE 0 435.1, 
Radioactive Waste Management, and this Manual. 

F. Corrective Actions. The following requirements are in addition to those in Chapter 
I of this Manual. 

(1) Order Compliance. Corrective actions shall be implemented whenever 
necessary to ensure the requirements of DOE 0 435.1, Radioactive Waste 
Management, and this Manual are met. 
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Operations Curtailment. Operations shall be curtailed or facilities shut 
down for failure to establish, maintain, or operate consistent with an 
approved radioactive waste management basis. 

G. Waste Acceptance. The following requirements are in addition to those in Chapter I 
of this Manual. 

(1) Technical and Administrative. Waste acceptance requirements for all 
low-level waste storage, treatment, or disposal facilities, operations, and 
activities shall specify, at a minimum, the following: 

(a) Allowable activities and/or concentrations of specific radionuclides. 

(b) Acceptable waste form and/or container requirements that ensure the 
chemical and physical stability of waste under conditions that might 
be encountered during transportation, storage, treatment, or disposal. 

(c) Restrictions or prohibitions on waste, materials, or containers that 
may adversely affect waste handlers or compromise facility or waste 
container performance. 

(d) The following are additional waste acceptance requirements that shall 
be specified in low-!evel waste disposal facility waste acceptance 
requirements: 

1. Low-level waste must contribute to and not detract from 
achieving long-term stability of the facility, minimizing the 
need for long-term active maintenance, minimizing 
subsidence, and minimizing contact of water with waste. 
Void spaces within the waste and, if containers are used, 
between the waste and its container shall be reduced to the 
extent practical. 

2. Liquid low-level waste or low-level waste containing free 
liquid must be converted into a form that contains as little 
freestanding liquid as is reasonably achievable, but in no case 
shall the liquid exceed 1 percent of the waste volume when 
the low-level waste is in a disposal container, or 0.5 percent 
of the waste volume after it is processed to a stable form. 

3. Low-level waste must not be readily capable of detonation or 
of explosive decomposition or reaction at anticipated 
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pressures and temperatures, or of explosive reaction with 
water. Pyrophoric materials contained in waste shall be 
treated, prepared, and packaged to be nonflammable. 

4. Low-level waste must not contain, or be capable of 
generating by radio lysis or biodegradation, quantities of toxic 
gases, vapors, or fumes harmful to the public or workers or 
disposal facility personnel, or harmful to the long-term 
structural stability of the disposal site. 

5. Low-level waste in a gaseous form must be packaged such 
that the pressure does not exceed 1.5 atmospheres absolute at 
20°C. 

(e) The basis, procedures, and levels of authority required for granting 
exceptions to the waste acceptance requirements, which shall be 
contained in each facility's waste acceptance documentation. Each 
exception request shall be documented, including its disposition as 
approved or not approved. 

(2) Evaluation and Acceptance. The receiving facility shall evaluate waste 
for acceptance, including confirmation that the technical and administrative 
requirements have been met. A process for the disposition of non
conforming wastes shall be established. 

H. Waste Generation Planning. The following requirements are in addition to those in 
Chapter I of this Manual. 

( 1) Life-Cycle Planning. Prior to waste generation, planning shall be 
performed to address the entire life cycle for all low-level waste streams. 

(2) Waste With No Identified Path to Disposal. Low-level waste streams 
with no identified path to disposal shall be generated only in accordance 
with approved conditions which, at a minimum, shall address: 

(a) Programmatic need to generate the waste; 

(b) Characteristics and issues preventing the disposal of the waste; 

(c) Safe storage of the waste until disposal can be achieved; and 

(d) Activities and plans for achieving final disposal of the waste. 



DOE M 435.1-1 
7-09-99 

IV-5 

I. Waste Characterization. Low-level waste shall be characterized using direct or 
indirect methods, and the characterization documented in sufficient detail to ensure 
safe management and compliance with the waste acceptance requirements of the 
facility receiving the waste. 

(1) Data Quality Objectives. The data quality objectives process, or a 
comparable process, shall be used for identifying characterization 
parameters and acceptable uacertainty in characterization data. 

(2) Minimum \Vaste Characterization. Characterization data shall, at a 
minimum, include the following information relevant to the management of 
the waste: 

(a) Physical and chemical characteristics; 

(b) Volume, including the waste and any stabilization or absorbent 
media; 

(c) Weight of the container and contents; 

(d) Identities, activities, and concentrations of major radionuclides; 

(e) Characterization date; 

(f) Generating source; and 

(g) Any other information which may be needed to prepare and maintain 
the disposal facility performance assessment, or demonstrate 
compliance with applicable performance objectives. 

J. .Waste Certification. A waste certification program shall be developed, documented, 
and implemented to ensure that the waste acceptance requirements of facilities 
receiving low-level waste for storage, treatment, and disposal are met. 

( 1) Certification Program. The waste certification program shall designate 
the officials who have the authority to certify and release waste for 
shipment; and specify what documentation is required for waste generation, 
characterization, shipment, and certification. The program shall provide 
requirements for auditability, retrievability, and storage of required 
documentation and specify the records retention period. 
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Certification Before Transfer. Low-level waste shall be certified as 
meeting waste acceptance requirements before it is transferred to the 
facility receiving the waste. 

(3) Maintaining Certification. Low-level waste that has been certified as 
meeting the waste acceptance requirements for transfer to a storage, 
treatment, or disposal facility shall be managed in a manner that maintains 
its certification status. 

K. .Waste Transfer. A documented process shall be established and implemented for 
transferring responsibility for management of low-level waste and for ensuring 
availability of relevant data. The following requirements are in addition to those in 
Chapter I of this Manual. 

(1) Authorization. Low-level waste shall not be transferred to a storage, 
treatment, or disposal facility until personnel responsible for the facility 
receiving the waste authorize the transfer. 

(2) Data. Waste characterization data, container information, and generation, 
storage, treatment, and transportation information for low-level waste shall 
be transferred with or he traceable to the waste. 

~-. Packaging and Transportation. The following requirernP,nts are in addition to those 
in Chapter I of this Manual. 

( 1) Packaging. If containers are used: 

(a) Low-level waste shall be packaged in a manner that provides 
containment and protection for the duration of the anticipated 
storage period and until disposal is achieved or until the waste has 
bee; removed from the container. 

(b) When waste is packaged, vents or other measures shall be provided if 
the potential exists for pressurizing or generating flammable or 
explosive concentrations of gases within the waste container. 

(c) Containers oflow-level waste shall be marked such that their 
contents can be identified. 

(2) Transportation. To the extent practical, the volume of waste and number 
of low-level waste shipments shall be minimized. 
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M. Site Evaluation and Facility Design. The following requirements are in addition to 
those in Chapter I of this Manual. 

(1) Site Evaluation. Proposed locations for low-level waste facilities shall be 
evaluated to identify relevant features that should be avoided or must be 
considered in facility design and analyses. 

(a) Each site proposed for a new low-level waste facility or expansion of 
an existing low-level waste facility shall be evaluated considering 
environmental characteristics, geotechnical charactetistics, and 
human activities, including for a low-level waste disposal facility, the 
capability of the site to demonstrate, at a minimum, whether it is: 

1. Located to accommodate the projected volume of waste to 
be received; 

2. Located in a tlood plain, a tectonically active area, or in the 
zone of water table fluctuation; and 

3. L:>eated where radionuclide migration pathways are 
predictable and erosion and surface runoff can be controlled. 

(b) Proposed sites with environmental characteris:ics, geotechnical 
characteristics, and human activities for which adequate protection 
cannot be provided through facility design shall be deemed unsuitable 
for the location of the facility. 

(c) Low-level waste disposal facilities shall be sited to achieve long-term 
stability aud to minimize, to the extent practical, the need for active 
maintenance following final closure. 

(2) Low-Level Waste Treatment and Storage Facility Design. The 
following facility requirements and general design criteria, at a minimum, 
apply: 

(a) Confinement. Low-level waste systems and components shall be 
designed to maintain waste confinement. 

(b) Ventilation. 

1. Design of low-level waste treatment and storage facilities 
shall include ventilation, if applicable, through an appropriate 
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filtration system to maintain the release of radioactive 
material in airborne effluents within the requirements and 
guidelines specified in applicable requirements. 

2. When conditions exist for generating gases in flammable or 
explosive concentrations, ventilation systems or other 
measures shall be provided to keep the gases in a non
flammable and non-explosive condition. Where 
concentrations of explosive or flammable gases are expected 
to approach the lower flammability limit, measures shall be 
taken to prevent deflagration or detonation. 

(c) Consideration of Decontamination and Decommissioning. Areas 
in new and modifications to existing low-level waste management 
facilities that are subject to contamination with radioactive or other 
hazardous materials shall be designed to facilitate decontamination. 
For such facilities a proposed decommissioning method or a 
conversion method leading to reuse shall be described. 

( 1) Instrumentation and Control Systems. Engineering controls shall 
be incorporated in the design and engineering of low-level waste 
treatment and storage facilities to provide volume inventory data and 
to prevent spills, leaks, and overflows from tanks or confinement 
systems. 

(e) Monitoring. Monitoring and/or leak detection capabilities shall be 
incorporated in the design and engineering of low-level waste 
treatment and storage facilities to provide rapid identification of 
failed confinement and/or other abnormal conditions. 

(3) Low-Level Waste Disposal Facility Design. The following facility 
requirements and general design criteria, at a minimum, apply: 

(a) Confinement. Low-level waste systems and components shall be 
designed to maintain waste confinement. 

(b) Ventilation. 

1. Design of low-level waste disposal facilities shall include 
ventilation, if applicable, through an appropriate filtration 
system to maintain the release of radioactive material in 



DOE M 435.1-1 
7-09-99 

airborne effluents within the requirements and guidelines 
specified in applicable requirements. 

IV-9 

2. When conditions exist for generating gases in flammable or 
explosive concentrations, ventilation systems or other 
measures shall be provided to keep the gases in a 
non-flammable and non-explosive condition. Where 
concentrations of explosive or flammable gases are expected 
to approach the lower flammability limit, measures shall be 
taken to prevent deflagration or detonation. 

(c) Stability. Low-level waste disposal facilities shall be designed to 
achieve long-term stability and to minimize to the extent practical, 
the need for active maintenance following final closure. 

(d) Control of Water. Low-level waste disposal facilities shall be 
designed to minimize to the extent practical, the contact of waste 
with water during and af~er disposal. 

N. Storage and ~ i:aging. Th~ following requirements are in addition to those in Chapter 
I of this Manual. 

(1) Storage Prohibitions. Low-level waste in storage shall not be readily 
capable of detonation, explosive decomposition, reaction at anticipated 
pressures and temperatures, or explosive reaction with water. Prior to 
storage, pyrophoric materials shall be treated, prepared, and packaged to 
be nonflammable. 

(2) Storage Limit. Low-level waste that has an identified path to disposal 
shall not be stored longer than one year prior to disposal, except for 
storage for decay, or as otherwise authorized by the Field Element 
Manager. 

(3) Storage Integrity. Low-level waste shall be stored in a location and 
manner that protects the integrity of waste for the expected time of storage 
and minimizes worker exposure. 

(4) Waste Characterization for Storage. 

(a) Low-level waste that does not have an identified path to disposal 
shall be characterized as necessary to meet the data quality objectives 
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and minimum characterization requirements of this Chapter, to 
ensure safe storage, and to facilitate disposal. 

(b) Characterization information for all low-level waste in storage shall 
be maintained as a record in accordance with the requirements for 
Records Management in Chapter I of this Manual. 

(5) Container Inspection. A process shall be developed and implemented for 
inspecting and maintaining containers of low-level waste to ensure 
container integrity is not compromised. 

(6) Storage Management. Low-level waste storage shall be managed to 
identify and segregate low-level waste from mixed low-level waste. 

(7) Staging. Staging of low-level waste shall be for the purpose of the 
accumulation of such quantities of waste as necessary to facilitate 
transportation, treatment, and disposal. Staging longer than 90 days shall 
meet the requirements for storage above and in Chapter I of this Manual. 

0. Treatment. Low-level waste treatment to provide more stable waste forms and to 
improve the long-term performance of a low-level waste disposal facility shall be 
implemented as necessary to meet the performance objectives of the disposal facility. 

P. Pisposal. Low-level waste disposal facilities shall meet the following requirl;!ments. 

(1) Performance Objectives. Low-level waste disposal facilities shall be 
sited, designed, operated, maintained, and closed so that a reasonable 
expectation exists that the following performance objectives will be met for 
waste disposed of after September 26, 1988: 

(a) Dose to representative members of the public shall not exceed 
25 mrem (0.25 mSv) in a year total effective dose equivalent from all 
exposure pathways, excluding the dose from radon and its progeny in 
air. 

(b) Dose to representative members of the public via the air pathway 
shall not exceed 10 mrem (0.10 mSv) in a year total effective dose 
equivalent, excluding the dose from radon and its progeny. 

(c) Release of radon shall be less than an average flux of20 pCi/m2/s 
(0.74 Bq/m2/s) at the surface of the disposal facility. Alternatively, a 
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limit of 0.5 pCi/1 (0.0 185 Bq/1) of air may be applied at the boundary 
ofthe facility. 

(2) Performance Assessment. A site-specific radiological performance 
assessment shall be prepared and maintained for DOE low-level waste 
disposed of after September 26, 1988. The performance assessment shall 
include calculations for a 1,000 year period after closure of potential doses 
to representative future members of the public and potential releases from 
the facility to provide a reasonable expectation that the performance 
objer.tives identified in this Chapter are not exceeded as a result of 
operation and closure of the facility. 

(a) Analyses performed to demonstrate compliance with the performance 
objectives in this Chapter, and to establish limits on concentrations of 
radionuclides for disposal based on the performance measures for 
inadvertent intrudei"s in this Chapter shall be based on reasonable 
activities in the critical group of exposed individuals. Unle~;s 

otherwise specified, the as~umption of average living habits and 
exposure conditions in representative critical groups of individuals 
projected to receive the highest doses is ap;Jropriate. The likelihood 
of inadvertent intmder ~cenarios may be considered in interpreting 
the results of the analyses and establishing radionuclide 
::.:oncentrations, if adequate j•.:tstificacion is provided. 

(b) The point of compliance shall correspond to the point of highest 
projected dose or concentration beyond a 100 meter buffer zone 
surrounding the disposed waste. A larger or smaller buffer zone may 
be used if adequate justification is rro\'ided. 

(c) Performance assessments shall address reasonably foreseeable natural 
processes that might disrupt barriers against release and transport of 
radioactive materials. 

(d) Performance assessments shall use DOE-approved dose coefficients 
(dose conversion factors) for internal and external exposure oi 
reference adults. 

(e) The performance assessment shall include a sensitivity/uncertainty 
analysis. 
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(f) Performance assessments shall include a demonstration that projected 
releases of radionuclides to the environment shall be maintained as 
low as reasonably achievable (ALARA). 

(g) For purposes of establishing limits on radionuclides that may be 
disposed of near-surface, the performance assessment shall include an 
assessment of impacts to water resources. 

(h) For purposes of establishing limits on the concentration of 
radionuclides that may be disposed of near-surface, the performance 
assessment shall include an assessment of impacts calculated for a 
hypothetical person assumed to inadvertently intrude for a temporary 
period into the low-level waste disposal facility. For intruder 
analyses, institutional controls shall be assumed to be effective in 
deterring intrusion for at least 100 years following closure. The 
intruder analyses shall use performance measures for chronic and 
acute exposure scenarios, respectively, of lOO mrern (1 mSv) in a 
yeClr and 500 mrem (5 mSv) total effective dose equivalent excluding 
radon in air. 

(3) Composite Analysis . .For disposal facilities which received waste after 
September 26, 1988, a site-specific radiological composite analysis shall be 
prepared and maintained that accounts for all sources of radioactive 
material that may be left at the DOE site and may interact with the low-
level waste disposal facility, contributing to the dose projected to a 
hypothetical member of the public from the existing or future disposal 
facilities. Performance measures shall be consistent with DOE 
requirements for protection of the public and environment and evaluated 
ior a 1 ,000 year period following disposal facility closure. The composite 
analysis results shall be used for planning, radiation protection activities, 
and future use commitments to minimize the likelihood that current low
level waste disposal activities will result in the need for future corrective or 
remedial actions to adequately protect the public and the environment. 

(4) Performance Assessment and Composite Analysis Maintenance. The 
performance assessment and composite analysis shall be maintained to 
evaluate changes that could affect the performance, design, and operating 
bases for the facility. Performance assessment and composite analysis 
maintenance shall include the conduct of research, field studies, and 
monitoring needed to address uncertainties or gaps in existing data. The 
performance assessment shall be updated to support the final facility 
closure. Additional iterations of the performance assessment and 
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composite analysis shall be conduct~d as necessary during the post-closure 
period. 

(a) Performance assessments and composite analyses shall be reviewed 
and revised when changes in waste forms or containers, radionuclide 
inventories, facility design and operations, closure concepts, or the 
improved understanding of the perfom1ance of the waste disposal 
facility in combination with the features of the site on which it is 
located alter the conclusions or the conceptual model(s) of the 
existing performance assessment or composite analysis. 

(b) A determination of the continued adequacy of the performance 
assessment and composite analysis shall be made on an annual basis, 
and shall consider the results of data collection and analysis from 
research, field studies, and monitoring. 

(c) Annual 5.Ummari~s of low-level v.·astt: disposal cperations shall be 
prepared with respect to the conclusions and recommendations of the 
performance assessment and composite analysis and a determination 
of the need to revise the performance assesRment or composite 
analysis. 

(5) Disposal Authorization. A disposal authorization statement shall be 
obtained prior to construction of a new low-level waste di8posal facility. 
Field Elements with existing k.w-level waste disposal facilities shall obtaiu 
a disposal authorization statement in accordance with the schedule in the 
Complex-Wide Low-Level Waste Management Program Plan. The 
disposal authorization statement shall be issued based on a review of the 
facility's performance assessment, composite analysis, performance 
assessment and composite analysis maintenance, preliminary closure plan, 
and preliminary monitoring plan. The disposal authorization statement 
shall specify the limits and conditions on construction, design, operations, 
and closure of the low-level waste facility based on these reviews. A 
disposal authorization statement is a part of the radioactive waste 
management basis for a disposal facility. Failure to obtain a disposal 
authorization statement by the implementation date of this Order shall 
result in shutdown of the disposal facility. 

(6) Disposal Facility Operations. The disposal facility design and operation 
must be consistent with the disposal facility closure plan and lead to 
disposal facility closure that provides a reasonable expectation that 
performance objectives will be met. Low-level waste shall be disposed in 
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such a manner that achieves the performance objectives stated in this 
Chapter, consistent with the disposal facility radiological performance 
assessment. Additional requirements include: 

(a) Operating procedures shall be developed and implemented for 
low-level waste disposal facilities that protect the public, workers, 
and the environment; ensure the security of the facility; minimize 
subsidence during and after waste emplacement; achieve long-term 
stability and minimize the need for long-term active maintenance; and 
meet the requirements of the closure/post-closure plan. 

(b) Permanent identification markers for disposal excavations and 
monitoring wells shall be emplaced. 

(c) Low-level waste placement into disposal units shall minimize voids 
between waste containers. Voids within disposal units shall be filled 
to the extent practical. Uncontainerized bulk waste shall also be 
placed in a manner that minimizes voids and subsidence. 

(d) Operations are to be conducted so that active waste disposal 
operations will not have an adverse effect on any other disposal units. 

(e) Operations shall include a process for tracking and documenting low
level waste placement in the facility by generator Sl'Urce. 

(7) Alternate Requirements Ior Low-Level Waste Disposal.Facility Design 
and Operation. Requirements other than those set forth in this Section 
for the design and operation of a low-level waste disposal facility may be 
approw~d on a specific basi<> if a reasonable expectation is demonstrated 
that the disposal performance objectives will be met. 

Q. Closure. The following requirements are in addition to those in Chapter I of this 
Manual. 

( 1) Disposal Facility Closure Plans. A preliminary closure plan shall be 
developed and submitted to Headquarters for review with the performance 
assessment and composite analysis. The closure plan shall be·updated 
following issuance of the disposal authorization statement to incorporate 
conditions specified in the disposal authorization statement. Closure plans 
shall: 

(a) Be updated as required during the operational life of the facility. 
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(b) Include a description of how the disposal facility will be closed to 
achieve long-term stability and minimize the need for active 
maintenance following closure and to ensure compliance with the 
requirements of DOE 5400.5, Radiation Protection of the Public 
and the Environment. 

(c) Include the total expected inventory of wastes to be disposed of at 
the facility over the operational life of the facility. 

(2) Disposal Facility Closure. Closure of a disposal facility shall occur within 
a five-year period after it is filled to capacity, or after the facility is 
otherwise determined to be no longer needed. 

(a) Prior to facility closure, the final inventory of the low-level waste 
disposed in the facility shall be prepared and incorporated in the 
performance assessment and composite analysis which shall be 
updated t0 support the closure of the facility. 

(b) A final closure plan shall be prepared based on the final inventory of 
waste disposed in the facility, the plan implemented, and the updated 
performance assessment and composite analysis prepared in support 
of the facility closure. 

(c) Institutional control measures shall be integrated into land use and 
stewardship plans and programs, and shall continue until the facility 
can be released pursuant to DOE 5400.5, Radiation Protection of 
the Public and the Environment. 

(d) The location and use of the facility shall be filed with the local 
authorities responsible for land use and zoning. 

R. Monitoring. The following requirements are in addition to those in Chapter I of this 
Manual. 

(1) All Waste Facilities. Parameters that shall be sampled or monitored, at a 
minimum, include: temperature, pressure (for closed systems), radioactivity 
in ventilation exhaust and liquid effluent streams, and flammable or 
explosive mixtures of gases. Facility monitoring programs shall include 
verification that passive and active control systems have not failed. 
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Liquid Waste Storage Facilities. For facilities storing liquid low-level 
waste, the following shall also be monitored: liquid level and/or waste 
volume, and significant waste chemistry parameters. 

Disposal Facilities. A preliminary monitoring plan for a low-level waste 
disposal facility shall be prepared and submitted to Headquarters for review 
with the performance assessment and composite analysis. The monitoring 
plan shall be updated within one year following issuance of the disposal 
authorization statement to incorporate and implement conditions specified 
in the disposal authorization statement. 

(a) The site-specific performance assessment and composite analysis 
shall be used to determine the media, locations, radionuclides, and 
other substances to be monitored. 

(b) The eavironm~ntal monitoring program shall be designed to include 
measuring and evaluating releases, migration of radionuclides, 
dispo~al unit subsidence, and changes in disposal facility and disposal 
site parameters which may affect long-term performance. 

(c) The environmental monitoring programs shall be capable of detecting 
changing trends in performance to allow application of any necessary 
corrective action prior to exceeding the performance objectives in 
this Chapter. 
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DEFINITIONS 

As used in the DOE 435.1 directives, the following terms have the meanings indicated. 

1. 

2. 

4. 

5. 

6. 

7. 

AUTHORIZATION BASIS. Those aspects ofthe facility design basis and operational 
requirements relied upon by DOE to authorize operation. They are considered to be 
important to the safety of the facility operations. The authorization basis is described in 
documents such as the facility Safety Analysis Report and other safety analysis; Hazard 
Classification Documents, Technical Safety Requirements, DOE-issued safety evaluation 
reports, and facility-specific commitments made in order to comply with DOE Orders or 
policies. [Adapted from: DOE Glossary, DOE 5480.21 and DOE 5480.23] 

BYPRODUCT MATERIAL. (1) Any radioactive macerial (except special nuclear material) 
yielded in or made radioactive by exposure to the radiation incident to the process of 
producing or utilizing special nuclear material, and (2) the tailings or wastes produced by 
the extraction or concentration of uranium or thorium from any ore processed primarily for 
;ts source material content. [Sour':e: Atomic Energy Act of 19 5/, as amendt:d, section 
11 (e)] 

CANISTERED WASTE FORM. High-levd waste tcnn in a sealed -:::mister. [Source: EM
W APS, DOE/EM-0093] 

CLOSURE. Deactivation and stabilization of a radioactive waste facility i11tended for long
terrn confinement of waste. [No other source oF definitior,_ identified] 

COMPOSITE ANALYSIS. An analysis that accounts for all sources of radioactive 
material that may contribute to the long-term dose projected to a hypothetical member of 
the public from an active or planned low-level waste disposal facility. The analysis is a 
planning tool intended to provide a reasonable expectation that current low-level waste 
disposal activities will not result in the need tor future corrective or remedial actions to 
ensure protection of the public and the environment. [Adapted from: Revised Interim DOE 
Policy on Management Direction and Oversight of Low-Level Radioactive Waste 
Management Disposal] 

CONFINEMENT. The control or retention of radioactive materials within a designated 
boundary. Primary confinements are process enclosures and other spaces normally 
containing radioactive material. Secondary confinement surrounds one or more primary 
confinement systems. [Adapted from: DOE 6430.1A] 

CONTAINER. See WASTE CONTAINER. 
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8. DEACTIVATED HIGH-LEVEL WASTE FACILITY. A high-level waste facility that has 
been put into a stable condition through the removal of readily retrievable hazardous and 
radioactive materials to protect the worker, public health and safety, and the environment, 
thereby limiting the long-term cost of surveillance and maintenance. A facility in a 
deactivated status has not had all necessary decontamination performed, e.g., removal of 
contamination remaining in fixed structures and equipment after deactivation. [Adapted 
from: DOE 0 430.1A] 

9. DEFENSE-IN-DEPTH. The practice of using physical systems and administrative sy<;tems 
in a structure of mutual reenforcement to avoid exposure of the public, the workforce, and 
the environment to nuclear radiation and to radioactive materials. [Source: DNFSB/TECH-
6] 

10. ~)EPARTMENTAL ELEMENTS. First-tier organizations at Headquarters and in the Field. 
hrst-tier at Headquarters is the Secretary, Deputy Secretary, Under Secretary, and 
Secretarial Officers (Assi&taut Secretaries and Staff Oftice Directors). First-tier in the Field 
is Managers ofthe eight Operations Offices, Managers of the three Field Offices, and the 
Administrators of the Power ~hrketing Administrations. Headquarters and Field Elements 
are described as follows: ( l) Headquarters Elements arc DOE organizations located in the 
Washington, DC, Metropolitan Area; and (2) Field Elements is a general term for all DOE 
sites (excluding individual duty stations) located outside of the Washington, DC, 
Metropolitan Area. [Source: DOE Glos:;:ary] 

11. DESIGN BASIS. Information that identifies the specitic functions to be performed by a 
structure, system, or component of a facility, and the specific values or range of values 
chosen for controlling parameters as reference bounds of design. These values may be (1) 
restraints derived from generally accepted '"state of the art" practices for achieving 
functional goals, or (2) requirements derived from analyses (based on calculations and/or 
experiments) of the effects of a postulated accident for which a structure, system, or 
component must meet its functional goals. [Adapted from: 10 CFR Part 50] 

12. PISPOSAL. Emplacement of waste in a manner that ensures protection ofthe public, 
workers, and the environment with no intent of retrieval and that requires deliberate action 
to regain access to the waste. [Adapted from: DOE 5820.2A] 

13. PISPOSAL AUTHORIZATION STATEMENT. Documentation authorizing operation (or 
continued operation) of a low-level waste disposal facility resulting from the DOE 
Headquarters review and acceptance of the facility's performance assessment, composite 
analysis, and other information and evaluations. The disposal authorization statement 
constitutes approval of the performance assessment and composite analysis, authorizes 



DOE M 435.1-1 
7-09-99 

Attachment 2 
Page 3 

operation of the facility, and includes conditions the disposal facility must meet. [Adapted 
from: Revised Interim DOE Policy Management Direction and Oversight of Low-Level 
Radioactive Waste Management and Disposal] 

14. DISPOSITION. Those activities that follow generation of a waste and which constitute 
completion of the life cycle of management of the waste, including, but not limited to, 
stabilization, deactivation, disposal, decommissioning, dismantlement, and/or reuse. 
[Adapted from: DOE 0 430.1] 

15. EFFLUENT. Any treated or untreated air emission or liquid discharge at a DOE site or 
from a DOE facility. [Source: DOE 5400.1] 

16. FACILITY. See RADIOACTIVE WASTE MANAGEMENT FACILITY. 

17. FIELD ELEMENT. See DEPARTMENTAL ELEMENTS. 

18. f_lELD ELEMENT MANAGER. See DEPARTMENTAL ELEMENTS. 

19. GE~ERA TOR. OrganiL.dtions within DOF. or managed by DOE whose act or process 
produces radioactive wasre or, for the purposes of the generator requirements in this Ord~c 
and Manual, transfer radioactive waste to a treatment, storage, or disposal facility. 
[Adapted from: 40 CFR Part 270] 

20. QRADED APPROACH. A process by which the level of analysis, documentation, and 
actions necessary to comply with a requirement are commensurate with ( 1) the relative 
importance to safety, safeguards, and security; (2) the magnitude of any hazard involved; (3) 
the life cycle stage of a facility; ( 4) the programmatic mission of a facility; ( 5) the particular 
characteristics of a facility; and (6) any other relevant factor. [Source: 10 CFR 830.3] 

21. HAZARD. A source of danger (i.e., material, energy source, or operation) with the 
potential to cause illness, injury, or death to personnel or damage to an operation or to the 
environment (without regard for the likelihood or credibility of accident scenarios or 
consequence mitigation). [Source: DOE M 411.1-1] 

22. HIGH-LEVEL WASTE. High-level waste is the highly radioactive waste material resulting 
from the reprocessing of spent nuclear fuel, including liquid waste produced directly in 
reprocessing and any solid material derived from such liquid waste that contains fission 
products in sufficient concentrations; and other highly radioactive material that is 
determined, consistent with existing law, to require permanent isolation. [Adapted from: 
Nuclear Waste Policy Act of 1982, as amended] 
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23. LESSONS LEARNED. The process for communicating a "good work practice" or 
innovative approach that should be implemented or an adverse work practice or experience 
that should be avoided. [Adapted from: DOE M 232.1-lA] 

24. LIFE CYCLE. The life of a waste from generator planning through generation, storage, 
treatment, and disposal. [Adapted from: DOE 0 430.1A] 

25. LOW-LEVEL WASTE. Low-level radioactive waste is radioactive waste that is not high
level radioactive waste, spent nuclear fuel, transuranic waste, byproduct material (as defined 
in section lle.(2) of the Atomic Energy Act of 1954, as amended), or naturally occurring 
radioactive material. [Adapted from: Nuclear Waste Policy Act of 1982, as amended] 

26. MAINTENANCE. Day-to-day work, including preventive and predictive maintenance, that 
:s required to maintain and preserve plant and capital equipment in a condition suitable for it 
to be used for its designated purpose. [Source: DOE 0 430.1A] 

27. _MIXED WASTE. Waste that contains both source, special nuclear, or by-product material 
subject to the Atvmic Energy Act v.f 1954, as amended, and a hazardous component subject 
to the Resvurct? Conservation and Recovery Act. [Adapted from: Federal Facility 
Compliance Act of 1992] 

28. NATURALLY OCCURRING RADIOACTIVE MATERIAL (NORM) . .Naturally 
occurring matetials not regulated under the Atomic Energy Act ~~f 1954, as amended whose 
composition, radionuclide concentrations, availability, or proximity to man have been 
increased by or as a result of human practices. NORM does not include the natural 
radioactivity of rocks or soils, or background radiation. [Adapted from: January 1997 Draft 
Part N, Regulation and Licensing of Naturally Occurring Radioactive Material, Conference 
of Radiation Control Program Directors, Inc.] 

29. NEAR SURF ACE DISPOSAL. Disposal of radioactive waste on or near the earth's 
surface. The term encompasses a wide range of methods, including disposal in earthen 
trenches several meters deep, disposal in engineered structures constructed on or below the 
surface, and disposal in structures or rock caverns tens of meters below the earth's surface. 
Near surface disposal does not include disposal in a deep geologic repository. [Adapted 
from: IAEA Safety Standard No. 111-S-3] 

30. NECESSARY AND SUFFICIENT PROCESS. The sets of standards which are the 
product of the "Necessary and Sufficient Process" of DOE M 450.3-1. That process 
establishes the sets of agreed upon standards to ensure adequate protection of the safety and 
health of workers and the public and the protection of the environment against the hazards 
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associated with performing the work of the Department of Energy. [Adapted from: DOE G 
450.3-1] 

31. OVERSIGHT. The responsibility and authority assigned to line management to assess the 
adequacy of DOE and contractor performance. Independent Oversight refers to the 
responsibility and authority assigned to the Assistant Secretary for Environment, Safety and 
Health to independently assess the adequacy of DOE and contractor performance. 
[Adapted from: DOE M 411.1-1] 

32. PERF0~\1ANCE ASSESSMENT. An analysis of a radioactive waste disposal facility 
conducted to demonstrate there is a reasonable expectation that performance objectives 
established for the long-term protection of the public and the environment will not be 
exceeded following closure of the facility. [Adapted from: DOE 5820.2A] 

.:..,. PROGRAM SECRETARIAL OFFICER. Head of a Departmental Element who has 
responsibility for a specific program or facility(ies). These include the Assistant Secretaries 
for Defense Programs, Energy Efficiency and Renewable Energy, Environmental 
Management, and Fossil Energy; and the Directors of the Offices of Civilian Radioactive 
Waste Management, Science, and Nuclear Energy; and (2) a Cognizant Secretarial Officer is 
a DOE official at the Assistant Secretary level who is responsible for the assignment of· 
work, the institutional overview of any type of facility, or both, and the management 
oversight of a laboratory. [Source: DOE M 2 3 2 .l-1 A] 

34. RADIOACTIVE MIXED WASTE. See MIXED WASTE. 

35. RADIOACTIVE WASTE. Any garbage, refuse, sludges, and other discarded material, 
including solid, liquid, semisolid, or contained gaseous material that must be managed for its 
radioactive content. [Adapted from: 40 CFR Part 240] 

36. RADIOACTIVE WASTE MANAGEMENT BASIS. The radioactive waste management 
controls applied to DOE facilities, operations, and activities to provide near- and long-term 
protection of public, workers, and the environment. The radioactive waste management 
basis consists of controls and analyses such as facility waste certification programs, facility 
waste acceptance requirements, low-level waste disposal facility closure plans, performance 
assessments, composite analyses, and other facility-specific processes, procedures, and 
analyses made to comply with DOE 0 435.1 and its Manual. [No other source of definition 
identified] 

3 7. RADIOACTIVE WASTE MANAGEMENT FACILITY /OPERATIONS/ ACTIVITIES. 
All land, structures, other appurtenances, and improvements on the land which generate, 
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treat, store, or dispose of radioactive waste, and the operations and activities associated 
therewith. [Adapted from: DOE 5820.2A] 

38. RECORD. A completed document or other medium that provides objective evidence of an 
item, service, or process. [Source: 10 CFR 830.3] 

39. .RELEASE. Any discharging, dumping, emitting, emptying, escaping, injecting, leaching, 
leaking, pouring, pumping, spilling of radioactive substances into the environment including 
abandoning any type of receptacle containing radioactive substances, but does not include 
disposal in a permitted disposal facility. [Adapted from: DOE Glossary] 

40. RELEASE OF WASTE. The exercising of DOE's authority to release property that has 
been declared waste from its control after confirming that residual radioactive material on 
the waste has been determined to meet the guidelines for residual radioactive material in 
accordance with DOE 5400.5, Radiation Protection of the Public and the Environment, 
and other applicable radiological requirements. [Adapted from: DOE 5400.5] 

!!·1. .S,ITE. A geographic entity comprising leased or owned land, buildings, and other structures 
required to perform pmgram activities. [Source: DOE 0 430.1A] 

42. SOURCE MATERIAL. (1) Uranium or thorium, or any combination thereof, in any 
physical or chemical form or (2) ores which contain by weight one-twentieth ;)f one percent 
(0.05%) or more of (i) uranium, (ii) thorium or (iii) any combination thereof. Source 
material does not include special nuclear material. [Source: 10 CFR Part 40] 

43. SPECIAL NUCLEAR MATERIAL. (1) Plutonium, uranium enriched in the isotope 233 or 
in the isotope 235, and any other material which is determined, pursuant to the provisions of 
section 51 [of the Atomic Energy Act of 1954, as amended], to be special nuclear material, 
but does not include source material; or (2) any material artificially enriched by any of the 
foregoing, but does not include source material. [Source: Atomic Energy Act of 1954, a3 
amended] 

44. SPENT NUCLEAR FUEL. Fuel that has been withdrawn from a nuclear reactor following 
itTadiation, the constituent elements of which have not been separated by reprocessing. Test 
specimens of fissionable material irradiated for research and development only, and not 
production of power or plutonium, may be classified as waste, and managed in accordance 
with the requirements of this Order when it is technically infeasible, cost prohibitive, or 
would increase worker exposure to separate the remaining test specimens from other 
contaminated material. [Adapted from: DOE 5820.2A] 
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45. STAGING. Storing waste for the purpose of accumulation to facilitate transportation 
transfer, treatment and/or disposal. [Adapted from: Surplus Plutonium Disposition Draft 
Environmental Impact Statement, July 1998] 

46. STORAGE. The holding ofradioactive waste for a temporary period, at the end of which 
the waste is treated, disposed of, or stored elsewhere. [Adapted from: 40 CFR Part 260] 

47. STORAGE FOR DECAY. Storage of radioactive waste for a period of time sufficient for 
:-adionuclide(s) of concern to be reduced in concentration, by radioactive decay, to a level of 
lower ccncem. [Source: DOE 5820.2A] 

48. SYSTEMS ENGINEERING. A total systematic approach for the development of systems 
in response to a defined need. It involves a comprehensive, structured and disciplined 
approach to all life-cycle phases. Systems Engineering employs a multi-discipline team to 
iteratively define and refine solutions to problems throughout the system life cycle. 
Preferred altematives are selected based on cost, schedule, performance and risk. 
Manage1:1ent of risk is btegral to the process. Progressive veritl.cativn, from indiv1dual 
components up through the total system, is required. [Source: EIA-632, Systems 
Engineering] 

49. TRANSURANIC WASTE. Transuranic waste is radioactive waste containing more than 
! 00 nanocuries (3 700 becquerels) of alpha-emitting transuranic isotopes per gram of waste. 
'.vith half-lives greater than 20 y~ars, except for: (1) high-level radioactive waste; (2) waste 
that the Secretary of Energy has determined, with the concunence of the Administrator of 
the Environmental Protection Agency, does not need the Jegree of isolation required hy the 
40 CFR Part 191 disposal regulations; or (3) waste that the Nuclear Regulatory Commission 
has approved for disposal on a case-by-case basis in accordance with 10 CFR Part 61. 
[Source: WIPP Land Withdrawal Act of 1992, as amended] 

50. TREATMENT. Any method, technique, or process designed to change the physical or 
chemical character of waste to render it: less hazardous; saf~r to transport, store, or dispose 
of; or reduce its volume. [Source: DOE 5820.2A] 

51. W A.STE ACCEPTANCE CRITERIA (WAC). Waste acceptance criteria are the technical 
and administrative requirements that a waste must meet in order for it to be accepted at a 
storage, treatment, or disposal facility. [Adapted from: DOE 5820.2A] 

52. WASTE ACCEPTANCE REQUIREMENTS. Waste acceptance requirements are waste 
acceptance criteria, and all other requirements that a facility receiving radioactive waste for 
storage, treatment, or disposal must meet to receive waste (e.g., waste acceptance program 
requirements, receiving facility operations manual). [Adapted from: DOE 0 5820.2A] 
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53. WASTE CHARACTERIZATION. The identification of waste composition and properties, 
by review of acceptable knowledge (which includes process knowledge), or by 
nondestructive examination, nondestructive assay, or sampling and analysis, to comply with 
applicable storage, treatment, handling, transportation, and disposal requirements. [Adapted 
from: DOE Glossary ("Characterization" definition) and Federal Register, Vol. 62, No. 224] 

54. WASTE CERTIFICATION. A process by 'Nhich a waste generator affirms that a given 
waste or waste stream meets the waste acceptance criteria of the facility to which the 
generator intends to transfer waste for treatment, storage, or disposal. [Adapted from: 
DOE 5820.2A] 

5 S. _WASTE CONTAINER. A receptacle for waste, including any liner, shielding, or material 
that is intended t'J accompany the waste in disposal. [Adapted from: DOE 5820.2A] 

50. ~·[~BTE ~viANAGEMENf. The planning, c.;oordir;.ation, and direction ol'thuse functiOns 
>dilted to generation, handling, treatment, storage, transportation, and disposal of waste, as 
\.vdl as associated surveillance and maintenance activities. [Source: DOE 5820.2A] 

~;-;. .~YASTE STREAM. A. waste or group of wastes f!om a process or a facility with similar 
physical, chemical, or ractio~ogical properties. [Adapted from: DOE .5820.2Al 
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EXECUTIVE SUMMARY 

This report presents the results of sediment and alluvial groundwater investigations in DP Canyon and 
recommendations for additional characterization, assessments, and remedial actions. Data from this 
investigation were used to determine the nature and extent of contamination, revise a conceptual model 
for contaminant distribution and transport, and assess the potential for human-health and ecological risk 
under present-day land use. The human-health risk assessment considers trail-user, construction-worker, 
and resource-user scenarios. Trail use is the predominant land use in DP Canyon, and a well-used trail 
runs within 50 ft of contaminated sediment in a portion of the canyon. These scenarios include different 
assumptions regarding the intensity of exposure to contaminated sediments, activities considered as part 
of the scenario, and the duration of exposure. The resource-user and trail-user scenarios are the same, 
except that resource-user scenario assumes some consumption of contaminated food from DP Canyon. 
The construction-worker scenario is used to model exposure to workers during excavation of 
contaminated sediments. The consumption of contaminated water was considered separately from 
sediments to evaluate the potential for chronic health effects from water consumption from DP Canyon. 
More comprehensive human-health and ecological risk assessments that incorporate additional data, 
such as surface-water data, will be presented in a future report for the Los Alamos Canyon watershed. 

Several former Los Alamos National Laboratory sites within the DP Canyon watershed contributed or may 
have contributed contaminants to DP Canyon, beginning in 1945. The most important of these potential 
release sites (PASs) to DP Canyon is PRS 21-011 (k). Radioactive effluent was discharged from PAS 
21-011 (k) into DP Canyon from 1952 through 1986. The primary isotopes associated with the releases 
from PRS 21-011 (k) include americium-241; cesium-137; plutonium-238; plutonium-239,240; 
:strontium-90; tritium; and uranium isotopes. Another important PRS within the DP Canyon watershed is 
PRS 21-029 (the DP Tank Farm). The site was used as a fuel distribution station with aboveground and 

. underground fuel tanks from 1946 to 1985. Diesel range organic hydrocarbon contamination was 
identified in bedrock in the DP Canyon channel and has been observed to form a sheen in surface water 
adjacent to the site. Other possible minor sources of contaminants in DP Canyon include septic systems 
and outfalls located along the north rim of DP Canyon in former T A-73 and other minor sites located 
throughout T A-21 such as PRS 21-024(f), a septic tank and outfall, and spills associated with operations 
at Material Disposal Areas (MDAs) T and U. Surface water runoff from residential and commercial areas 
in the Los Alamos townsite is also a potential co~taminant source in DP Canyon. 

The technical approach followed in the sediment investigation focused on detailed characterization within 
four sections of DP Canyon. These sections are called "reaches." The reaches were selected (1) to 
e·ncompass the range of potential risk related to contaminated sediments along the full length of the 
canyon, and (2) to allow testing and refinement of a conceptual model describing the distribution and 
transport of sediments and associated contaminants. The phased investigation included detailed 
geomorphic mapping, field radiological measurements, and sampling of post-1942 sediments for 
laboratory analysis. An evaluation of data collected during each phase was used to revise the conceptual 
model, identify key uncertainties, and focus subsequent data collection. 

Existing alluvial groundwater monitoring wells and DP Spring were utilized to characterize the 
groundwater through a program of quarterly sampling and analysis. Storm water sampling was conducted 
in the upper portion of DP Canyon as part of the alluvial groundwater characterization to evaluate the 
chemistry of storm-water runoff entering the canyon from the Los Alamos townsite and subsequently 
recharging the alluvial aquifer. 

The chemicals of potential concern (COPCs) in the sediments of DP Canyon are inorganic and organic 
compounds and radionuclides. Inorganic chemicals in sediments do not pose an unacceptable risk to 
human health. The most significant COPCs with regard to potential human-health risk are the organic 
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compounds dibenz(a,h)anthracene and benzo(a)pyrene. The highest potential risk from these organic 
compounds is to the resource user and occurs in a reach at the head of the canyon. The health risk in that 
reach is estimated to be on the order of 1 in 100,000 (1 x 1 o·5

). The spatial distribution of the organic 
contaminants suggests that runoff from the Los Alamos townsite is a likely source. No resource use is 
known to occur in DP Canyon. Radionuclide COPCs in DP Canyon are americium-241; cesium-137; 
plutonium-238; plutonium-239,240; and strontium-90. Cesium-137 is the most important radionuclide COPC 
from a human-health risk perspective and has the highest potential risk under the construction-worker 
scenario due to the external gamma radiation associated with cesium-137. The highest potential dose from 
radioactive contamination is in the canyon sediments near PRS 21-011 (k) and is estimated at 30 mrem/yr. 

The risk assessment for contaminants in alluvial groundwater show that there are no chronic human-
health risks for exposure under the trail-user, construction-worker, or resource-user scenarios. The 
contaminants 1 ,2-dichloroethane and bis(2-ethylhexyl)phthalate exceed the screening criteria, but were 
not consistently detected in the alluvial groundwater, and their presence is not confirmed. Strontium-90 is 
present as an important radionuclide contaminant in the alluvial groundwater, but does not pose an 
unacceptable risk under these land-use scenarios. 

Refinement of the conceptual model focused on results for five key radionuclides in sediments (americium-
241; cesium-137; plutonium-238; plutonium-239,240; and strontium-90).'These radionuclides were selected 
based on a known source [PRS 21-011 (k)] and their importance in understanding the distribution of 
contaminants in the entire upper Los Alamos Canyon watershed. Concentrations of the individual key 
radionuclides are highly variable within reaches, but mean concentrations between reaches are more 
similar. Inventories of the key radionuclides within DP Canyon are highest in the fine-grained sediments and 
are highest near the source of contamination [near PRS 21-011 (k)]. The highest radionuclide 
concentrations also generally occur in fine-grained sediments, but are also found in relatively coarse
grained sediments near the source of contamination, where they probably were deposited concurrently with 
or soon after the peak contaminant releases from PRS 21-011 (k) (sometime between 1952 and 1961 ). 
Mixing of sediment from contaminated and uncontaminated sources has reduced the concentrations of the 
key radionuclides over time. These concentrations were highest during the early period of releases of 
radioactive effluent from PRS 21-011 (k), and have dropped since that time. Therefore, these concentrations 
can be expected to remain stable or to decline during the next several decades. 

The results of the human-health and ecological-risk assessments presented in this report indicate that 
levels of contamination in the sediments and alluvial groundwater in DP Canyon do not pose an 
unacceptable risk or require remedial actions under present-day land use. Under current conditions in the 
watershed, floods will continue to transport contaminated sediments from DP Canyon into Los Alamos 
Canyon. However, the long-term impact to Los Alamos Canyon is uncertain. It is also uncertain whether 
remediating contaminated alluvial groundwater will be necessary in the future, given that the 
contaminants pose no unacceptable risk under the evaluated land-use scenarios. Additional alluvial 
groundwater monitoring will be conducted in DP Canyon and coupled with groundwater monitoring in Los 
Alamos Canyon to refine the conceptual model for the relation between the alluvial groundwater systems. 
Surface water characterization, including the surface-water pools in DP Canyon, will also be conducted 
as part of the ongoing characterization activities in the Los Alamos Canyon watershed. A tracer study is 
planned for DP Canyon to acquire information on the travel and residence times for alluvial groundwater 
within the DP Canyon geohydrologic system. This monitoring program also will enhance understanding of 
the fate and transport of contaminated alluvial groundwater and support any possible future remedial 
action. Additional risk assessments that incorporate these additional data and, where appropriate, 
incorporate concentrations and inventory of contaminants at hillslope PRSs, still need to be conducted. 
Decisions to implement any remedial actions in DP Canyon should be made in the context of future 
assessments and/or future policy directives. 
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1.0 INTRODUCTION 

1.1 Purpose 

This interim report describes sediment, alluvial groundwater, and storm water investigations conducted 
from 1997 to 1 999 in DP Canyon (Figure 1.1-1 ). These investigations were conducted in accordance with 
the sampling and analysis plan (SAP) for DP Canyon (Environmental Restoration Project, 1998, 57595), 
following the technical strategy described in the task/site work plan for Operable Unit (OU) 1049 for Los 
Alamos and Pueblo Canyons (LANL 1995, 50290; LANL 1997, 56421) and modified by the core 
document for Canyons investigations ("core document") (LANL 1997, 55622; LANL 1998, 57666). The DP 
Canyon SAP was submitted to the New Mexico Environment Department (NMED) on April 14, 1998, as 
an addendum to the Los Alamos/Pueblo Canyon work plan. Data collected from the investigation are 
used to determine nature and extent of contamination within young (post-1942) sediments; revise a 
conceptual model for contaminant distribution and transport; perform screening assessments for potential 
human-health and ecological risk under present-day land use; and determine if there is a need for 
remedial action based on the risk evaluation. The data are also used to determine if there is a need for 
additional data collection and evaluation to meet assessment objectives. The results of this investigation 
are also directly relevant to the Environmental Restoration (ER) Project's watershed approach in that it 
provides information on nature and extent and long-term fate and transport of contamination. This 
information can be used in watershed-scale evaluations and decision-making for potential release sites 
(PRSs) and PRS aggregates. In a future report, these data and assessment results will be combined with 
data from other surface-based investigations (i.e., surface sediments, alluvial groundwater, and surface 
water) in the Los Alamos/Pueblo Canyon watershed to support a watershed-scale assessment that will 
involve a more comprehensive assessment of human and ecological risk and the effects of future 
contaminant transport. 

1.2 Regulatory Context 

Regulatory requirements governing the ER Project Canyons investigations are discussed in Section 1.4 
of the core document (LANL 1997, 55622). In particular, these investigations address requirements of 
Module VIII of Los Alamos National Laboratory's (the Laboratory's) Hazardous Waste Facility Permit (the 
HSWA Module) under the Resource Conservation and Recovery Act (RCRA), including "the existence of 
contamination and the potential for movement or transport to or within Canyon watersheds" (EPA 1990, 
1585). In addition to federal and state regulations, US Department of Energy (DOE) Order 5400.5, 
"Radiation Protection of the Public and the Environment," provides guidance on managing residual 
radioactivity at DOE facilities. 

1.3 Background 

1.3.1 Geography, Geology, and Hydrology 

DP Canyon heads on the Pajarito Plateau in the southeastern portion of the Los Alamos townsite and 
extends east-southeasterly for 3.5 km to its confluence with Los Alamos Canyon. DP Canyon is located 
entirely within DOE-owned land except for a short segment approximately 40 m long at the head of the 
canyon, that is on land owned by Los Alamos County. DP Mesa, which is the location of Technical Area· 
(TA} 21, and privately owned industrial and retail businesses comprise the southern boundary of DP 
Canyon. A portion of the Los Alamos townsite that includes housing and the Los Alamos airport lies along 
the northern boundary. The canyon has a topographic drainage area of 1.5 km2 that includes a significant 
amount of paved and developed land west of the canyon head, but also receives runoff via storm drains 
from a portion of the townsite outside the topographically defined drainage area. Geologic units exposed 
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within DP Canyon include Quaternary ignimbrites of the Otowi and Tshirege Members of the Bandelier 
Tuff and Quaternary pumice beds and volcaniclastic sediments of the Cerro Toledo interval (Griggs 1964, 
8795; Smith et al. 1970, 9752; Goff 1995, 49862). The upper 1.8 km of DP Canyon is cut into Unit 3 of the 
Tshirege Member (Goff and Werner 1996, 63895; LANL 1995, 58207). The channel gradient in this upper 
portion is approximately 31 m/km. Th~ lower 1 .3 km of DP Canyon cuts through the following bedrock 
units in descending order: (1) Units 2, 1 v, and 1 g of the Tshirege Member; (2) tephras and volcaniclastic 
sediments of the Cerro Toledo interval, and (3) the upper part of the Otowi Member. This portion of the 
canyon is deep and narrow, and the channel gradient is approximately 144 m/km. 

Stream flow in DP Canyon is largely controlled by ephemeral runoff from rain storms and snowmelt. 
Runoff from townsite activities such as lawn watering also contributes minor input to the canyon. Some 
surface runoff flows overland directly into the canyon along the entire length of DP Canyon, but most of 
this flow is believed to enter the canyon via the storm drain system that discharges into the head of the 
canyon. The role of townsite runoff is important to the conceptual model as a potential source of 
nonradiological contaminants. 

Alluvial groundwater exists within two limited segments of DP Canyon (reach DP-2 and lower reach DP-4) 
and is recharged predominantly by storm runoff as described above. DP Spring discharges approximately 
0.85 km down-canyon from the upper canyon segment that contains alluvial groundwater. A saturated 
zone consistently has been present in two monitoring wells during alluvial groundwater sampling efforts 
conducted between 1 992 and 1 998. More detail on the conceptual model describing the occurrence and 
relationship of surface water and alluvial groundwater is presented in Chapter 4). 

1.3.2 Laboratory History and Operations 

Several former laboratory sites within the DP Canyon watershed contributed or may have contributed 
contaminants to the canyon (Figure 1.3-1 ). Beginning in 1945, operations associated with the 
Laboratory's Chemistry Division were being transferred to newly built facilities at TA-21. Numerous known 
or potential sources of contamination to DP Canyon exist along the south edge of the canyon. The most 
important of these potential release sites to DP Canyon is PRS 21-G11(k). Radioactive effluent originating 
in Buildings 21-35 and 21-257 was discharged into DP Canyon from 1952 through 1986 (Reneau 1999, 
63138). The primary isotopes associated with the releases from PRS 21-011 (k) include americium-241, 
cesium-137, plutonium-238 and -239,240, strontium-90, tritium, and uranium isotopes. Release records 
are not complete enough or of sufficient quality to quantify the total inventory for most of these 
radioisotopes, although estimates are available for total plutonium releases. However, the approximate 
timing of relative amounts of each isotope is available through historical records (Reneau 1999, 63138) 
and is useful for assessing the age of sediment deposits that contain these isotopes. A discussion of the 
release history of each radioisotope (and the associated radioisotope ratios) as it relates to determining 
the ages of canyon-bottom sediments is presented in Section 3.3. 

Another potentially important contributor of contaminants to DP Canyon is PRS 21-029 (the DP Tank 
Farm). The site was used as a fuel distribution station with aboveground and underground fuel tanks from 
1946 to 1985. Diesel range organic hydrocarbon (ORO) contamination has been identified in bedrock in 
the DP Canyon channel and has been observed to form a sheen in surface water adjacent to the site. Soil 
and tuff remediation was conducted in 1996, and approximately 1720 yd3 of petroleum-contaminated soil 
were excavated from the site. Confirmation results indicate that total petroleum hydrocarbons (TPH) is 
present at levels up to 670 mg/kg and that BTEX compounds (benzene, toluene, ethyl benzene, and 
xylenes) are present at levels below the regulatory threshold (LANL 1996, 52270; Environmental 
Restoration Project 1996, 55347.401 ). A work plan for a follow-up investigation of the nature and extent of 
contamination at PRS 21-029 is pending NMED review (LANL 1998, 59976). 
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Other possible minor sources of contaminants in DP Canyon include septic systems and outfalls located 
along the north rim of DP Canyon in former TA-73 and other minor sites located throughout TA-21 such 
as PRS 21-024(f), a septic tank and outfall, and spills associated with operations at Material Disposal 
Areas (MDAs) T and U. 

1.4 Current Land Use 

DP Canyon is located almost entirely on DOE-owned land. No active DOE facilities are located within the 
canyon. Present-day land use includes hiking, jogging mostly by Laboratory employees, although other 
individuals have been seen hiking and horse-back riding in the canyon. A trail along the south side of the 
canyon provides the predominant means for access through the length of the canyon. The trail can be 
accessed most easily in the western portion of the canyon as well as from the east, near the confluence 
with Los Alamos Canyon. The trail is not in the area of contaminated sediments, except for a short 
section approximately 180 m long near the west end of the trail. 

1.5 Previous Investigations 

1.5.1 Sediment Investigations 

The Laboratory's Environmental Surveillance Program has been collecting sediment samples from the 
DP Canyon channel at two sediment sampling stations called DPS-1 and DPS-4 (Figure 1.3-1 ). Samples 
have been collected at DPS-1 since 1978 and at DPS-4 since 1968. These samples were analyzed for 
metals and radionuclides, including plutonium isotopes, cesium-137, strontium-90, and americium-241 .. 
Additional sediment samples have been collected in DP Canyon as part of various studies and analyzed 
for select radionuclides and these studies documented transport of radionuclides from DP Canyon into 
Los Alamos Canyon (e.g., Purtymun 1971, 4795; Hakanson and Bostick 1975, 29678; Nyhan et al. 1982, 
7164; Purtymun et al. 1990, 6992). The upper Los Alamos Canyon reach report also provides a 
compilation of relevant studies within the Los Alamos Canyon watershed (Reneau et al. 1998, 59160). 

An aerial radiation survey was conducted over DP Canyon in 1982 (Fritzsche 1990, 58971) Elevated 
gross gamma radiation interpreted to be from cesium-137 was observed throughout DP Canyon. The 
highest concentration is centered on PRS 21-011 (k) and elevated concentrations extend down DP 
Canyon beyond the confluence with Los Alamos Canyon (Figure 1 .5-1). Data obtained from this survey 
were used to estimate that the cesium-137 inventory in DP Canyon in 1982 was between 120 and 
730 mCi. In 1997, an interim action was conducted at PRS 21-011 (k). During this remediation, 
approximately 400 yd3 of contaminated soil and tuff were removed from the hillslope below the outfall 
(LANL 1997, 55648). The inventory of radionuclides remaining at PRS 21-011 (k) and its relation to the 
radionuclide inventory in DP and Los Alamos Canyons is unknown. 

Beginning in 1992, samples were collected from a 40- by 40-m sampling grid that covered all the TA-21 
area, including portions of DP Canyon. The purpose of this investigation was to identify contaminants 
deposited in the surficial soil layer by TA-21 airborne emissions. Samples were analyzed for semivolatile 
organic compounds (SVOCs), volatile organic compounds (VOCs), metals, and a large suite of 
radionuclides (LANL 1994, 26073). Elevated antimony, VOCs, and SVOCs (mostly polycyclic aromatic 
hydrocarbons [PAHs]) were detected at one location each (not the same location) at levels exceeding 
screening action levels (SALs). Thallium was detected at six locations at levels exceeding the SAL. 
Beryllium was elevated at many locations; however, beryllium data from the TA-21 grid sampling are 
unreliable, as discussed in the TA-21 RFI Report (LANL 1994, 26073). Radionuclides were detected at 
elevated concentrations over the entire area. Comparison of results from the two sampled depths (0- to 
1-in. and 0- to 6-in.) demonstrates that downward transport was minimal (LANL 1994, 26073). 
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In 1993, the 1992 grid was extended by adding 15 sample locations on the western edge of the grid in DP 
Canyon. The grid was extended to identify a possible source farther up DP Canyon that could explain 
why 1992 samples contained plutonium-239,240 and americium-241 at levels exceeding background. 
Samples were also collected from 0- to 1-in. and 0- to 6-in. depths and analyzed for SVOCs, metals, and 
radionuclides (LANL 1995, 52350). The results from this investigation indicate that no contaminants are 
present at levels exceeding SALs. No upstream source of plutonium-239,240 or americium-241 was 
identified. 

A geomorphic investigation was conducted in DP Canyon during 1992 and 1993 in conjunction with 
several other earth science investigations at TA-21 (Reneau 1995, 50143). The report from the 
investigation provides preliminary information on the conceptual model for surficial processes of 
sedimentation and erosion in DP Canyon and the geomorphic and stratigraphic setting of DP Spring. The 
report contains a geologic map showing rock units and sedimentary deposits in DP Canyon (Goff 1995, 
49682). 

1.5.2 Alluvial Groundwater Investigations 

In 1994, two alluvial groundwater wells, LAUZ-1 and LAUZ-2, were installed for the OU 1106 (TA-21) 
RCRA facility investigation to characterize the shallow alluvial groundwater environment in DP Canyon 
(Figure 1.3-1 ). The wells were sampled in February 1995 and showed elevated concentrations of 
strontium-90 (526 pCi/L in LAUZ-1 and 142 pCi/L in LAUZ-2) (Goff and Werner 1996, 63895). The wells 
were not sampled again until the current investigation. 

Characterization of water quality at DP Spring began shortly after the "discovery" of the spring in 1990 
(Goff and Werner 1996, 63895). Goff and Werner (1996, 63895) prepared water quality tables from 
contaminant data collected from 1990 through 1995. Results showed elevated concentrations of boron, 
phosphate, nitrate, lead, chloride, and chlorate. Trend analysis of these constituents indicates a general 
decrease in concentration over the sampling period. Tritium analysis conducted at the spring between 
1990 and 1995 shows a decreasing trend in concentration over that period. Results for strontium-90 from 
sampling events between 1993 and 1995 show variable concentrations ranging between 67.3 and 150 
pCi/L with no apparent trend in concentration over time. Numerous additional analyses, including major 
cations/anions, trace elements, and stable isotope analyses, have been conducted and are reported by 
Goff and Werner (1996, 63895). 

A tracer study was conducted in 1992 to determine if tritium detected in DP Spring water was related to 
effluent releases emanating from a sewage outfall at the east end of TA-21. The results of the study were 
presented by Goff and Werner (1996, 63895) and by Adams et al. (LANL 1995, 58207, pp. 111-118). The 
tracer study involved introducing fluorescein dye into a cattail pond and recording observations for a 
period of 60 days at several locations along a small tributary leading towards DP Spring and in the spring. 
Fluorescein dye was observed in the tributary channel, but was never observed in the spring. The 
conclusion was that there is no hydrologic connection between the sewage plant outfall and the spring. 
Investigators speculated that upper DP Canyon was the more likely source of the contaminants found in 
the spring. 

1.5.3 Surface Water Investigations 

Surface water investigations have been conducted by the Laboratory's Environmental Surveillance 
Program since 1967 at the same stations where sediments are collected (DPS-1 and DPS-4). These 
samples were analyzed for the following radionuclides: tritium, strontium-90, cesium-137, total uranium, 
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plutonium isotopes, americium-241, gross alpha, and gross beta. Other water quality parameters include 
sodium, chloride, fluoride, nitrate, total dissolved solids, and pH. 

Purtymun (1974, 5478) reported on storm water-related transport of radionuclides in solution and as 
suspended solids in storm water in DP Canyon. The study primarily addressed transport of 
americium-241, plutonium isotopes, and strontium-90 and determined the concentration and volume of 
sediment, and concentration and inventory of contaminants transported during individual floods in DP 
Canyon. Dale also documented transport of radionuclides associated with storm water runoff in DP 
Canyon (Dale 1996, 58930). 

1.6 Initial Conceptual Model and Technical Approach 

1.6.1 Sediments 

Sediment contamination in DP Canyon is primarily associated with historical releases from PRS 21-011 (k) 
where processed wastewater was discharged directly into DP Canyon (see Section 1.3.2). Before the 
current investigation, available data on sediments in DP Canyon indicate that americium-241, 
cesium-137, plutonium isotopes, and strontium-90 released from PRS 21-011 (k) are the primary 
contaminants found in DP Canyon sediments. Tritium and uranium isotopes were also released from PRS 
21-011 (k), but existing data indicate that they have not remained important contaminants in sediments. 
Minor releases of inorganic and organic contaminants also may have occurred from other PASs. The 
spatial distribution of americium-241, cesium-137, and plutonium isotopes is controlled primarily by 
transport and redistribution of sediment during floods. Although the distribution of strontium-90 
contamination in sediments is also controlled by flood processes, its relatively high solubility makes it 
susceptible to additional transport processes such as migration in solution in alluvial groundwater, surface 
water base flow, or storm water runoff. 

Contaminant concentrations in post-1942 sediment deposits vary greatly, depending on factors such as 
distance from the contaminant source, sediment particle size distribution, and the age of the deposit. 
Radionuclide concentrations are expected to be ger'erally higher in sediment deposits closer to the 
source and in finer-grained sediments. Radionuclide concentrations are also expected to be highest in 
sediment deposits that are close to the age of the highest contaminant releases. Additionally, isotope 
ratios (such as plutonium-239,240/plutonium-238) were expected to potentially reflect temporal variations 
in the radionuclide makeup of the effluent. The initial conceptual model also anticipated that the highest 
(relative to the active channel) post-1942 stream terraces would be composed of sediments that 
corresponded in age to the peak contaminant releases; thus those sediments would have the highest 
contaminant concentrations. Inset, younger terraces and active channel sediments would be composed of 
sediments post-dating peak contaminant releases. 

The technical approach adopted in this sediment investigation includes detailed geomorphic mapping and 
sediment sampling in a series of reaches selected at key locations in the canyon, following the 
"representative reach" concept presented by Graf (1994, 55536) and adopted in the core document 
(LANL 1997, 55622). This investigation focused on determining the nature and extent of contamination, 
evaluating risk, and testing components of the preliminary conceptual model in a phased approach. 
Geomorphic mapping and sediment sampling concentrated on identifying and characterizing post-194?. 
sediments (those sediments younger than the initial contaminant releases). Data collected in each ph :e 
were evaluated to revise the conceptual model, identify key uncertainties, and focus subsequent data 
collection. Investigation goals include evaluating present and future potential risk, evaluating sediment 
transport processes and future contaminant redistribution, and providing data needed to make decisions 
about possible remedial action alternatives. 
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1.6.2 Alluvial Groundwater 

The initial conceptual model for the hydrogeology of the alluvial groundwater system is derived primarily 
from field observations made during the preparation of the DP Canyon SAP (Environmental Restoration 
Project 1998, 57595). Results of investigations described in Section 1.5.2 provide most of the analytical 
information used to develop the initial conceptual model. For this report, the term "alluvial groundwater" 
will include water from DP Spring because of the inferred connection between water emerging at the 
spring and alluvial groundwater upstream. 

Only two relatively short segments of DP Canyon contain alluvial aquifers. These two segments are 
separated by approximately 1.2 km of canyon dominated by a bedrock channel with discontinuous 
channel alluvium and alluvial terraces. The alluvial aquifers exist within reach DP-2 and in lower Reach 
DP-4 (Figures 1.1-1 and 1.3-1) (see Section 2.1 for details on the reaches). The initial conceptual model 
for the hydrologic system inferred that storm water draining from the townsite and entering the head of DP 
Canyon behind the Knights of Columbus Hall on DP Road flows rapidly through the upper portion of DP 
Canyon towards reach DP-2 where much of the storm water recharges the alluvium, and some of the 
storm water passes through the reach. Because of the direct hydrologic link in the system, it was inferred 
that the geochemical nature of the storm water would provide a baseline for comparison with the alluvial 
groundwater quality in DP-2. The initial conceptual model also inferred a hydrologic connection between 
the alluvial aquifer and DP Spring, which emerges approximately 0.84 km down-canyon from the east end 
of DP-2. The hydrologic connection is by way of "drainage" from the alluvial aquifer to the DP Canyon 
channel where surface water flows with minimal storage and infiltrates into a bouldery alluvial deposit 
known as "Valley Fill of Lower DP Canyon," which occupies the canyon bottom (Reneau 1995, 50143). 
Water then emerges from the contact between rounded stream gravels at the base of the valley fill 
deposits and Tshirege unit 1 g. The historical contaminant signature in DP-2 alluvial groundwater and DP 
Spring, dominated by strontium-90 and tritium, strongly supports coupling between the two systems. 
Water that discharges then travels through a steep bouldery portion of the canyon (upper and middle 
reach DP-4) towards the lower portion of reach DP-4 where another alluvial aquifer exists. The lower DP 
Canyon alluvial aquifer merges with the alluvial aquifer in Los Alamos Canyon. 

The method for characterizing the nature of contamination in the hydrologic system involved two primary 
aspects. The first is collection of storm water samples in the upper bedrock-dominated portion of DP 
Canyon in order to establish baseline water quality for comparison with the alluvial groundwater quality, 
and the second is characterization of the alluvial groundwater via two alluvial groundwater monitoring 
wells in reach DP-2 and DP Spring. For the baseline characterization, two separate storm events were 
sampled and analyzed to assess what contaminant contribution is coming from the townsite via storm 
water runoff. One monitoring station was placed at the head of the canyon, and the second was placed in 
the canyon, immediately below the row of industrial and commercial businesses along DP Road. Alluvial 
groundwater and DP Spring were sampled concurrently on a quarterly basis for four quarters, with no 
more than one day separating collection at these sites. Filtered and unfiltered samples were analyzed. 

1.7 Unit Conventions 

This report primarily uses metric units of measure, although English units are used for contours on 
topographic maps, in reference to elevations derived from topographic maps, and for New Me~ico State 
Plane coordinates as shown on some maps. English units are also used for radioactivity (curies [Ci] 
instead of becquerels [Bq]). Scales with both metric and English units of distance are shown on maps. 
Conversions from metric to English units are presented in Section A-2.0 in Appendix A of this report. 
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2.0 FIELD INVESTIGATIONS 

2.1 Introduction to Reaches 

The locations of the DP Canyon reaches were selected to address a variety of goals, including identifying 
variations in contaminant concentration, contaminant inventory, and risk along the length of DP Canyon, 
and improving the understanding of transport processes (Environmental Restoration Project 1998, 
57595). Each reach was intended to be long enough to capture local variations in contaminant 
concentrations that are related to variations in the age, thickness, and particle size of young (post-1942) 
sediment deposits but short enough to minimize the effects of downstream contaminant dilution. During 
fieldwork, the geographic boundaries of the reaches were finalized. Subreaches were delineated to better 
define geographic variations in contamination and to better identify contaminant sources. Reach locations 
within the DP Canyon watershed are shown in Figure 1.1-1; a larger-scale topographic map showing the 
relation of the sampling reaches to key Laboratory sites is shown in Figure 1.3-1. The general 
nomenclature used in this report for the geomorphic units is discussed in Section 2.2.1. Specific units in 
each reach are discussed in Section 2.3. Geographic characteristics of these reaches are briefly 
summarized below. 

Reach DP-1 comprises three subreaches: DP-1 West, DP-1 Central, and DP-1 East. Reach DP-1 West is 
located at the head of DP Canyon, which begins at a culvert just north of the Knights of Columbus Hall on 
DP Road. The east end of the reach is at the point in DP Canyon where tuff samples were collected in the 
channel for the DP Tank Farm investigation. Reach DP-1 Central is contiguous with reach DP-1 West and 
continues down-canyon for 100 m. Reach DP-1 East is ~ocated in a portion of DP Canyon just east of the 
section of commercial businesses along DP Road. These three subreaches are narrow and relatively 
steep with a bedrock-dominated channel incised into Unit 3 of the Tshirege Member. 

Reach DP-2 is located along the portion of Technical Area 21 (TA-21) known as DP East. The west end 
of the reach is at the confluence of a deeply incised hillslope gully that drains potential release site (PRS) 
21-011 (k). The east end of the reach is just down-canyon of the drainage below Material Disposal Area 
(MDA) U. The reach is characterized by a relatively wide, low-gradient grassy meadow, and the alluvial 
channel rests on Tshirege Unit 2 at the east end of the reach. 

Reach DP-3 is located in a segment of DP Canyon that is deeply incised into Tshirege Unit ·2. The 
gradient is relatively steep. The channel is bedrock dominated with local accumulation of thin (less than 
1-m-thick) alluvial deposits. No new PASs drain into this reach. The reach was located to represent the 
physical setting for this part of DP Canyon. Reach DP-3 also provides an intermediate point for evaluating 
contaminant concentration trends between the PRS 21-011 (k) outfall and the confluence of DP and Los 
Alamos Canyons. 

Reach DP-4 is a continuous canyon segment between DP Spring and the confluence with Los Alamos 
Canyon at the west end of reach LA-2 East. Reach DP-4 is a narrow, steep reach incised through, in 
descending order, Tshirege unit 1 g, Tsankawi Pumice, the Cerro Toledo interval, and the Otowi Member 
of the Bandelier Tuff. The TA-21 wastewater treatment plant (WWTP) [PRS 21-026(d)] drains into a small, 
unnamed tributary that joins DP Canyon immediately west of the west end of reach DP-4 near DP Spring. 

2.2 Methods of Investigation and Geomorphic Mapping 

2.2.1 Geomorphic Mapping 

Field investigations in each reach began with the preparation of a preliminary geomorphic map that 
focused on identifying young (post-1942), potentially contaminated sediment deposits and subdividing 
these deposits into geomorphic units with different age, sedimentological characteristics, and/or 
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radiological characteristics. These geomorphic units delineate the horizontal extent of contamination in 
each reach and also permit grouping areas with similar physical and/or radiological characteristics. Where 
uncertainties existed in identifying the limits of potentially contaminated sediments, boundaries were 
drawn to over- rather than underestimate the area potentially impacted by post-1942 floods. 

Mapping in each reach was at a scale of 1:200 and involved taping distances along the channel from 
known reference points and frequently measuring unit width. Aerial photographs were not useful in 
mapping reaches DP-1, -3, or -4 because of the narrowness of the active canyon floor and the density of 
vegetation. Aerial photographs were useful for identifying some post-1942 changes in channel position in 
reach DP-2. Boundaries between geomorphic units typically were defined on the basis of topographic 
breaks or vegetation changes. In some areas boundaries are approximated due to poor resolution of the 
contact between units. In reaches DP-2, -3, and -4, field radiological measurements were used to 
distinguish some geomorphic units on the basis of variations in gross gamma radiation. 

Geomorphic mapping was iterative; the maps were revised after each phase of investigation in each 
reach. For example, in reach DP-2 field radiological measurements were used to subdivide a geomorphic 
unit into a subunit with relatively elevated cesium-137 concentrations, and a subunit with relatively low 
cesium-137 concentrations with possible implications for age and sediment transport. In addition, 
geodetic surveying of sample locations that followed each sampling event often led to map revisions to 
bring the surveyed sample locations into the appropriate geomorphic unit. For example, the surveyed 
location of a sample site on a stream bank could plot within the active channel on a preliminary 
geomorphic map because of small inaccuracies in unit boundaries. Refining the conceptual model during 
the investigations also resulted in reexamining and revising previous maps. 

Nomenclature 

The nomenclature used for geomorphic units is consistent among reaches and subreaches whenever 
possible, but complete consistency was not possible. 

For all DP Canyon reaches the following general nomenclature applies. Although the nomenclature may 
be consistent among reaches in some cases, the geomorphic context (i.e., implications to the age of 
sediments) is different between reaches. Therefore, a direct correlation of units between reaches is not 
possible, except for the active channel unit. The designation "c" refers to post-1942 channel units, which 
are areas occupied by the main stream channel or that receive significant deposits of coarse-grained 
channel sediments sometime after 1942. The designation "c1" is assigned to the presently active channel 
in all DP Canyon reaches. The other "c" units in each reach (e.g., c2, c3a, c3b) are assigned uniquely for 
each reach as described below. The designation "f" refers to floodplain areas that were or may have been 
inundated by overbank floodwaters since 1942 but that were not occupied by. the main stream channel; 
"f1" indicates areas that were probably inundated by floods during this period, as shown by geomorphic 
evidence and/or analytical data; "f2" indicates areas that were possibly but not conclusively subjected to 
minor inundation or floodplain areas where contaminant concentrations are low. 

For DP-1 subreaches, "c2" is assigned to the lowest channel deposit terrace and is interpreted to be the 
youngest abandoned channel unit in each subreach; "c3" is assigned to the highest channel deposit 
terrace and is interpreted as older abandoned channel units. The "f1" units are floodplain areas overlying 
pre-1942 channel or floodplain deposits. 

In reach DP-2, "c2" is assigned to the lowest channel deposit terrace and is interpreted to be the 
youngest abandoned channel unit. The "c3" units are subdivided into "c3a" and "c3b" subunits based on 
gross gamma field radiation data (walkover and fixed-point) and supplemented by analytical data. The 
"c3b" units have relatively high gross gamma radiation relative to the "c3a" units. The "f1" units are 
floodplain areas overlying pre-1942 channel or floodplain deposits. 

August 1999 2-2 ER19990010 

I 
l 
1 
l 
l 
l 
1 
l 
[ 

l 
l 
l 
L 

l 
L 
f 
I 

• 

I • 



DP Canyon Reach Report 

In reaches DP-3 and DP-4, the canyon is steep and narrow. Abandoned channel terraces occur at 
random elevations above the active channel because of highly variable flood intensity and the effects of 
log or boulder jams that occur during floods. In reach DP-3 the "c" units are subdivided based on fixed
point gross gamma radiation. The "c" units with maximum values up to 10,000 counts per minute (cpm) 
are assigned "c2"; the "c" units between 10,000 and 20,000 cpm are assigned "c2a"; and the "c" units with 
greater than 20,000 cpm are assigned "c3b." The ''f" units with maximum values up to 7000 cpm are 
assigned ''f2," and the "f' units with greater than 7000 cpm are assigned ''f1." 

In reach DP-4, "c2" is used for all"c" units outside the presently active channel. Designation of "c2a" and 
"c2b" subunits is based on gross gamma radiation, with "c2b" assigned to units with higher gross gamma 
radiation. The "f1" units are floodplain areas overlying pre-1942 channel or floodplain deposits. 

Other designations on the geomorphic maps delineate various areas that have not been directly impacted 
by post-1942 floods downstream of potential contaminant sources. Following standard geologic 
nomenclature, "Q" indicates deposits from the Quaternary period. "Qc" refers to colluvium. "Ot" refers to 
pre-1943 stream terraces that have not been inundated by post-1942 floods. "Obt3," "Qbt2," "Oct," and 
"Obo" refer to major stratigraphic units of the Bandelier Tuff or the Cerro Toledo interval that often 
bounded post-1942 deposits. 

2.2.2 Physical Characterization of Young Sediments 

Physical characterization of the geomorphic units included thickness measurements of the post-1942 
sediments, general field descriptions of particle size, and laboratory particle-size analysis for samples 
submitted for standard chemical and/or radiological analyses. A variety of approaches were used to 
determine unit thicknesses, including identifying the depth to which tree bases are buried by sediment, 
recognizing buried soil horizons, and searching for the presence of "exotic" material that indicates a post-
1942 age (e.g., quartzite clasts imported from quarries closer to the Rio Grande, plastic materials, or 
other man-made materials). Radioisotope analyses also were used at some sites to directly determine the 
thickness (i.e., vertical extent) of contaminated sediment and to provide supporting evidence for the 
inferred thickness of post-1942 sediment. However, in some areas these radionuclides may extend into 
pre-1943 sediment as a result of vertical translocation. Additional details of the methods and results of the 
physical characterization of post-1942 sediment in the DP Canyon reaches are presented in Appendix 8 
of this report. 

Facies Descriptions 

An important distinction within the post-1942 sediments involves general particle-size variations because 
contaminant concentrations tend to be higher in finer-grained sediments of a given age. The term "facies" 
is used to describe the observed texture of the deposit (primarily grain size). Two primary facies are 
described in this report. The fine-grained facies generally contains median particle sizes of fine sand 
(0.125-G.25 mm) or smaller, is commonly stratified unless bioturbated by roots or burrowing animals, is 
moderately to well-sorted, and contains relatively high organic content. The coarse-grained facies 
generally contains median particle sizes of coarse sand (0.5-1.0 mm) or greater. The facies is often 
stratified, poorly to well-sorted, and lower organic content than the fine-grained facies. Medium sands can 
be assigned to either facies depending on the stratigraphic context. 

Relation of Facies 

The fine-grained facies occur as the primary deposit associated with "f" units, although thin deposits of 
coarse-grained deposits can be found on floodplains. Thicker deposits of fine-grained facies are most 
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commonly found overlying coarse-grained facies, although thinner deposits of fine-grained facies 
(typically less that 1 G-15 em) are found interbedded within generally coarse-grained deposits. These 
facies relations lead to the interpretation that the fine-grained deposits are associated with deposition of 
sediments from suspension during floods. Coarse-grained deposits are interpreted as resulting from 
bedload deposition within or outside an established channel during floods. The fine-grained deposits that 
commonly overlie these coarse-grained deposits are interpreted as resulting from deposition of 
suspended load during waning portions of floods or from overbank flooding onto abandoned coarse
grained deposits in a floodplain setting. 

2.2.3 Radiological Field Measurements 

The initial geomorphic mapping in reaches DP-2, -3, and -4 was supplemented by fixed-point, gross 
gamma radiation data. Levels of gamma radiation, largely related to cesium-137, were found to be high 
enough throughout DP-2 through DP-4 to provide excellent definition of horizontal and vertical variations 
in cesium concentration. Therefore, investigations in DP-2 through DP-4 relied heavily on fixed-point 
gamma radiation measurements. The methods and results for all the field instruments are presented in 
Section B-3.0. A gross gamma radiation walkover survey was conducted in reach DP-2 to supplement 
mapping results and refine geomorphic unit boundaries. Figure 2.2-1 shows the results of the survey. 

2.2.4 Sediment Sampling and Preliminary Data Evaluation 

Sediment sampling in this investigation followed a phased approach that included a combination of 
sampling for "full-suite" and "limited-suite" analyses. Preliminary data evaluation between phases helped 
identify uncertainties and focus subsequent sample collection and analysis for key contaminants that 
were thought to drive the risk evaluation. The primary goals and other information about each sampling 
eventare summarized in Table B-4.0-1 in Appendix B. 

Full-suite analyses were obtained in the first sampling phase on samples from all reaches, after the initial 
fixed-point radiological survey, with the goal of identifying all analytes that were present above background 
values and determining the primary risk drivers. Initially, only one full-suite sample was collected from 
DP-1 and DP-3. In reach DP-3, a deposit with relatively high gross gamma radiation was sampled to 
determine if the contaminants were similar to those identified in DP-2 and DP-4. In reach DP-1, a single 
fine-grained deposit was sampled since no radiological contamination was identified from preliminary 
radiological screening in the reach. For all reaches except DP-1, specific sample sites and sample depths 
included intervals with the highest field radiological measurements in each reach as well as intervals with 
relatively low radiation. Sample sites also included representative fine-grained and coarse-grained 
sediment deposits from all important geomorphic units. The full-suite analyses included a series of 
inorganic chemicals, organic chemicals, and radionuclides (see Section 3.1 and Appendix C of this report). 

The second sampling phase was the primary characterization phase for the DP-1 subreaches, since 
limited data existed for those subreaches. The second sampling phase in DP-2, -3, and -4 included some 
full-suite analyses, but primarily focused on a limited suite of contaminants that were considered primary 
potential risk drivers. The second sampling phase also was designed to define the horizontal and vertical 
extent of contamination and variations in contaminant levels. Organic and inorganic constituents were 
considered key contaminants in DP-1 subreaches. Cesium-137 and other radiological constituents were 
considered key contaminants in DP-2, -3, and -4. Specific sample sites in each sampling event were 
selected to reduce uncertainties in the horizontal and vertical extent of contamination, the average and 
range of contaminant concentrations in each unit, the inventory of key contaminants, and controls on their 
distribution (e.g., effects of sediment age and sediment particle size). 
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To most effectively reduce the uncertainty in contaminant inventory in each reach, a stratified random 
sample allocation process was applied (using calculations based on equation 5.10 in Gilbert 1987, 
56179). To evaluate uncertainty in this sample allocation process, Monte Carlo calculations were 
performed using the Crystal Ball version 4 add-in to Microsoft Excel software. These calculations used 
available data on the area, thickness, and radionuclide concentration in each geomorphic unit and 
sediment facies to help determine the number of samples to be collected from each unit and each facies. 
For example, a unit with a relatively large volume of post-1942 sediment, high radionuclide 
concentrations, and/or high variability in radionuclide concentration would be assigned more samples 
than a similar unit with small volume, low concentrations, and/or low variability in radionuclide 
concentration. 

2.3 Results 

2.3.1 Reach DP-1 

2.3.1.1 Physical Characteristics 

Reach DP-1 is in a part of upper DP Canyon where the canyon floor is narrow. The area that has been 
impacted by post-1942 floods averages approximately 4-7 m wide in DP-1 West, DP-1 Central, and DP-1 
East. The areal distribution of the geomorphic units is shown on Figures 1.3-1, 2.3-1, and 2.3-2. 
Topographic relations are illustrated in the cross sections of Figures 2.3-3 and 2.3-4. Physical 
characteristics of the geomorphic units in DP-1 are summarized in Table 2.3-1. Data on particle size and 
unit thickness are presented in Tables B-1.0-1, B-2.0-1, and B-2.Q-5 in Appendix B. 

The active channel, c1, averages 2.2 m wide in the DP-1 subreaches and has a bedrock channel with 
discontinuous deposits of coarse sand and gravel. The active channel typically is bordered by pre-1942 
bedrock and colluvial units, or abandoned post-1942 channel or floodplain units (c2, c3, f1) that average 
approximately 1.2-5.2 min width and average 0.4-1.8 min height above the channel. The c2 and c3 
units are usually capped by an average of approximately 0.2-0.62 m of relatively fine-grained sediments 
dominated by medium sand. In each subreach, unit c3 has surfaces that are higher above the channel 
than c2, although the c2 and c3 units may have ages that overlap within and between subreaches. The f1 
unit averages 1 .3-1.8 m in height above the active channel and is capped by an average of 0.42-Q.52 m 
of overbank sediments dominated by fine sand. 

2.3.1.2 Radiological Characteristics 

No radiological measurements were taken in DP-1 subreaches because no significant radiological 
sources were anticipated. 

2.3.1.3 Geomorphic History 

An important geomorphic process in DP-1 subreaches includes high-intensity flooding that results in 
deposition of coarse-grained sediment outside the present active channel. Lateral channel migration likely 
has been minimal due to the migration constraints resulting from bedrock exposures throughout the 
subreaches. Since 1942, DP-1 subreaches likely have experienced some incision of the bedrock channel 
due in part to the enhanced storm-water runoff resulting from development in the Los Alamos townsite. 
High intensity flooding and vertical incision are evidenced by coarse-grained deposits that occur 
significantly above the elevation of the present active channel. These coarse sediments also could have 
been deposited behind temporary flood-related debris or boulder dams. 
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Table 2.3-1 

Geomorphic Mapping Units in Reach DP-1 Subreaches 

Estimated 
Average Unit Average Estimated Typical Median 
Height Above Unit Unit Average Particle Size 

Channel Area Width a Sediment Thickness Class 
Subreach Unit (m) (m~ (m) Facies (m) (<2 mm fraction) Notes 

DP-1 c1 0 155 2.2 Coarse 0.25 cs Active channel 
West c2 0.43 17 0.3 Fine 0.2 fs Younger 

Coarse 0.35 "cs,b abandoned post-
1942 channel 

c3 0.63 108 1.5 Fine 0.58 fs Older abandoned 

Coarse 0.25 "cs" post-1942 channel 

f1 1.28 35 2.3 Fine 0.45 csi Active floodplain 

DP-1 c1 0 219 2.2 Coarse 0.25 cs Active channel 
Central c3 1.17 64 0.63 Fine 0.27 fs Older abandoned 

Coarse 0.33 cs post-1942 channel 

f1 1.75 56 0.6 Fine 0.52 csi Active floodplain 

DP-1 c1 0 224 2.2 Coarse 0.25 cs Active channel 
East c2 0.38 69 0.7 Fine 0.33 fs Younger 

Coarse 0.09 cs abandoned post-
1942 channel 

c3 1.06 124 1.2 Fine 0.62 vfs Older abandoned 

Coarse 0.21 cs post-1942 channel 

f1 1.42 335 3.3 Fine 0.42 csi Active floodplain 

a Unit area divided by subreach length. 

b Quotes mean not sampled for particle size, so c3 coarse reach DP-1 Central data used for median particle size class. 

Due to the narrow nature of the subreaches, all fine- and coarse-grained sediments are stored relatively 
close to the active channel. The f1 units are farther away from the active channel, although they 
sometimes border the active channel. The sediments contained within the c2 and c3 units are somewhat 
more susceptible to remobilization by lateral bank erosion during floods. Approximately half the post-1942 
sediments in the different subreaches are stored in f units. 

2.3.2 Reach DP-2 

2.3.2.1 Physical Characteristics 

Reach DP-2 is in a relatively wide part of upper DP Canyon where the canyon floor is much wider than 
other DP Canyon reaches. The area that has been impacted by post-1942 floods averages approximately 
15 m wide. The areal distribution of the geomorphic units is shown on Figures 1.3-1 and 2.3-5. 
Topographic relations are illustrated in the cross sections of Figure 2.3-6. Physical characteristics of the 
geomorphic units in DP-2 are summarized in Table 2.3-2. Data on particle size and unit thickness are 
presented in Tables B-1.0-1, B-2.0-2, and B-2.0-6 in Appendix B. 
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Table 2.3-2 

Geomorphic Mapping Units in Reach DP-2 

Estimated Average Average Estimated Typical Median 
Unit Height Above Unit Unit Average Particle Size 

Channel Area Width* Sediment Thickness Class 
Unit (m) (m~ (m) Facies (m) (<2 mm fraction) Notes 

c1 0 606 1.9 Coarse 0.5 cs Active channel 

c2 0.4 102 0.3 Fine 0.37 Is Younger abandoned 

Coarse 0.5 ms post-1942 channel 

c3a 0.73 627 2.0 Fine 0.53 vfs Older abandoned 

Coarse 0.5 cs post-1942 channel 

c3b 0.80 528 1.7 Fine 0.42 vfs Older abandoned 

Coarse 0.5 cs post-1942 channel 

11 1.14 1917 6.1 Fine 0.43 csi Active floodplain 

Coarse Is 

• Unit area divided by subreach length. 

The active channel, c1, averages 1.9 m wide; its bed is composed of coarse sand and gravel. The active 
channel usually is bordered by abandoned post-1942 channel units (c2, c3a, c3b) that average 
approximately 4.0 m in combined width and have average heights of 0.4-0.8 m above the channel. 
Abandoned channel units dominate the western portion of DP-2. The eastern portion of the reach is 
dominated by f1 units with only thin discontinuous abandoned channel units preserved along the active 
channel. The c3b units within reach DP-2 are distinguished from c3a units by the higher levels of gamma 
radiation. The c2 units are inset into all other abandoned channel and floodplain units. Active floodplains 
(f1) in DP-2 average approximately 6 m wide. The f1 units average 1.1 m in height above the active 
channel and are capped by an average if 0.43 m of fine-grained sediment dominated by fine sand. Dead, 
standing ponderosa pine trunks rooted into pre-1943 alluvium are buried by up to So-60 em of fine
grained flood deposits within the f1 units. 

An important colluvial unit exists along the south side of the channel in the western portion of reach DP-2. 
These thin colluvial deposits (estimated thickness of less than 1 m) are contaminated from historical 
discharge of contaminated effluent from PRS 21-011 (k). This unit overlies portions. of relatively 
uncontaminated c3a units along the south side of the active channel. Detailed characterization of the 
colluvial unit was not conducted for this investigation. 

Reach DP-2 receives frequent floods. Apparently all post-1942 geomorphic units are inundated with flood 
water with moderate frequency, due to high storm-water discharges generated in the Los Alamos 
townsite that are routed to DP Canyon by storm drains. The lateral extent of flood water is evidenced by a 
clear demarcation of domestic grasses against native grasses, which also delineates the extent of the 
post-1942 deposits. 

2.3.2.2 Radiological Characteristics 

The gross gamma radiation walkover survey and fixed-point radiation measurements in reach DP-2 
indicated that levels of gamma-emitting radionuclides were high enough to support mapping the 
horizontal extent of the gamma radiation in sediment deposits (Figure 2.2-1 ). Therefore, these 
measurements were used both to refine the preliminary geomorphic map and to subdivide areas in DP-2 
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(c3a, c3b) on the basis of variations in gross gamma radiation. In addition, fixed-point gamma radiation 
measurements were used to examine vertical variations in gamma-emitting radionuclides within the 
geomorphic units and to select specific sample layers. Section B-3.0 in Appendix B presents the fixed
point gamma radiation data, including depth profiles of gamma radiation in a series of stratigraphic 
sections through the c2, c3a, and c3b units (Figure B-3.2-2). Reach DP-2 field radiation measurements 
are presented in Section B-3.2.1 in Appendix B. 

Gross gamma radiation walkover measurements in DP-2 indicated that overall the most extensive and 
highest levels of gamma radiation occur in the eastern portion of the reach (Figure 2.2-1). Gross gamma 
measurements with 1-sec count times and an unshielded probe typically were 600Q-7000 cpm in the c3a 
units, and 700Q-11,000 cpm in the c3b units. Gross gamma walkover measurements in the f1 units 
typically were 7000 cpm to greater than 11 ,000 cpm. 

Fixed-point gamma radiation measurements in reach DP-2 were taken from vertical exposures along the 
stream banks and from hand-dug holes in floodplain units, and were used to define vertical variations in 
gross gamma radiation. These measurements used 1-min count times and a shielded probe. The shielded 
probe focuses the measurements on a specific sediment layer of interest better than the unshielded probe 
used for the walkover survey, although the measurements are still affected by gamma radiation derived 
from nearby layers. Measurements with the shielded probe also were made near the soil surface instead of 
at a height of approximately 0.3 m. Therefore, the fixed-point and walkover measurements cannot be 
directly compared, although they show the same relative differences in gamma radiation. 

The fixed-point gamma radiation measurements show that in most units the highest levels of radiation 
occur in the subsurface. In reach DP-2, the highest gross gamma radiation measurements occur in fine
or coarse-grained sediment. The relations of variations in radionuclide concentration and sediment 
particle size are discussed further in Section 3.3.3.1. 

2.3.2.3 Geomorphic History 

Post-1942 geomorphic processes within reach DP-2 include lateral migration of the active channel within 
an area that averages approximately 3.3 m wide and the occasional overtopping of pre-1943 terraces 
during floods. Aerial photographs of reach DP-2 show that changes in channel position have occurred 
primarily in the western half of the reach and the channel position has remained relatively stable in the 
eastern half of the reach. The channel units generally record deposition of coarse channel deposits with 
subsequent deposition of finer-grained overbank deposits on the coarse-grained channel deposits. The 
stream bed elevation appears to have been relatively stable during this period. It was located within 0.5 m 
of its current elevation, as indicated by the height of buried channel deposits in the c2, c3a, and c3b units 
relative to the present channel deposits. 

C3 units are predominant in the western portion of reach DP-2, and f units are predominant in the eastern 
portion of the reach. Radiological and sample analytical data indicate that the c3 units in the western 
portion of the reach are comprised of sediment with relatively low levels of radiological contamination 
inferred to be derived in large part from upstream of PAS 21-011 (k). These fine-grained sediments are 
inferred to be derived from the DP-1 area and do not contain significant radiological contamination. Due 
to the frequency of high-magnitude floods in DP-2 that typically have a flood stage equivalent to the 
height of the c3 terraces, high potential exists for erosion of c3 deposits and/or deposition of sediments 
on c3 terrace surfaces. Older sediments at depth within the c3 units are protected from erosion because 
they are below the elevation of the active channel bed. Based on the suite of contaminants and their 
concentrations, much of the fine-grained sediment on the floodplains in the eastern portion of reach DP-2 
may be derived largely from erosion of the c3 units in the western portion of the reach with subsequent 
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deposition of the fine-grained fraction onto downstream floodplains. Information on the age of sediments 
in DP-2 was derived primarily by assessing contaminant concentration and isotope ratios. 

2.3.3 Reach DP-3 

2.3.3.1 Physical Characteristics 

Reach DP-3 is in a part of DP Canyon where the canyon floor is generally very narrow and deeply incised 
into surrounding bedrock units. The area that has been impacted by post-1942 floods averages 
approximately 4.5 m wide. The areal distribution of the geomorphic units is shown on Figures 1.3-1 and 
2.3-7. Topographic relations are shown in the cross sections of Figure 2.3-8. Physical characteristics of 
the geomorphic units in DP-3 are summarized in Table 2.3-3. Data on particle size and unit thickness are 
presented in Tables B 1-1, 82-3, and 82-7 in Appendix B. 

The active channel (c1) averages 2.4 m wide in reach DP-3 and has a bed composed of bedrock with 
discontinuous coarse sand and gravel. The active channel is discontinuously bounded by abandoned 
post-1942 channel units (c2, c3a, and c3b) that average approximately 0.9 min combined width and have 
average heights of 0.6-0.9 m above the channel. The c2, c3a, and c3b units usually are capped by an 
average of approximately 0.3-0.65 m of relatively fine-grained sediments. 

In reach DP-3, the f1 unit has an average width of 0.8 m and an average height of approximately 1.6 m. It 
is capped by an averag.e of approximately 0.7 m of typically fine-grained sediment. The f2 unit averages 
approximately 0.4 m wide. Field gamma radiation measurements are only slightly above background 
ranges on the f2 unit. This ·unit is considered to represent a post-1942 floodplain on the basis of fixed
point gross gamma measurements and laboratory analyses. 

2.3.3.2 Radiological Characteristics 

The fixed-point gamma radiation measurements in reach DP-3 were taken from vertical exposures in the 
stream banks and were used to subdivide the post-1942 abandoned channel units, define vertical 
variations in gross gamma radiation, and select sample sites. Abandoned channel units with maximum 
gross gamma radiation less than or equal to 10,000 cpm were assigned a c2 designation. Those with 
10,001-20,000 cpm gross gamma radiation were assigned a c3a designation. Those with greater than 
20,000 cpm gross gamma radiation were assigned a c3b designation. Floodplain units with maximum 
gross gamma radiation less than 7000 cpm were assigned an f2 designation, and those with greater than 
7000 cpm were assigned an f1 designation. The results of the fixed-point measurements made in DP-3 are 
presented in Table B-3.2-2 in Appendix B. Gamma radiation depth profiles are presented in Figure B-3.2-4. 

The fixed-point gamma radiation measurements in DP-3 show that in most units the highest levels of 
radiation occur in the subsurface. These subsurface layers generally correspond to the finest-grained 
sediment within individual stratigraphic sections. The relations of variations in radionuclide concentration 
and sediment particle size are discussed further in Section 3.3.3.2. 

2.3.3.3 Geomorphic History 

· Since 1942 the stream channel in reach DP-3 has experienced little or no lateral migration due to bedrock 
control along both sides of the channel. It is possible that some vertical incision has occurred due to 
increased storm-water runoff resulting from development in the Los Alamos townsite, but incision may be 
limited by the relatively resistant nature of the Obt2 bedrock. High-intensity flooding within DP-3 has 
resulted in deposition of coarse-grained sediments outside the presently active channel. Additionally, some 
channel aggradation has occurred up-channel of boulder and debris dams that exist within the channel. 
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Table 2.3-3 

Geomorphic Mapping Units in Reach DP-3 

Estimated Average Average Estimated Typical Median 
Unit Height Above Unit Unit Average Particle Size 

Channel Area Width a Sediment Thickness Class 
Unit (m) (m~ (m) Facies (m) (<2 mm fraction) Notes 

c1 0 506 2.4 Coarse 0.25 cs Active channel 

c2 0.60 75 0.4 Fine 0.37 "fs"b 

Coarse 0.25 ''vcs" Sand and gravel bars 
adjacent to active 
channel 

c3a 0.74 28 0.1 Fine 0.45 fs Younger abandoned 

Coarse 0.25 VCS 
post-1942 channel 

c3b 0.87 81 0.4 Fine 0.65 vfs Older abandoned 

Coarse 0.25 cs post-1942 channel 

f1 1.64 168 'I 
0.8 Fine 0.7 vfs Active floodplain 

f2 0.88 87 0.4 Fine 0.72 csi Potentially active 
floodplain 

a Unit area divided by subreach length. 

b Quotes mean not sampled for particle size, so c3a data used for median particle size class. 

No inset relations exist between channel units in DP-3. The heights of channel and floodplain deposits 
and terraces appear random and do not indicate a clear incision chronology that would have been 
recorded by older terraces occurring at the highest elevations relative to the active channel. This implies 
that the deposits composing the different channel units are of variable age. 

2.3.4 Reach DP-4 

2.3.4.1 Physical Characteristics 

Like reach DP-3, reach DP-4 is in a part of DP Canyon where the canyon floor is generally very narrow 
and deeply incised into surrounding bedrock units. The area that has been impacted by post-1942 floods 
averages approximately 5.6 m wide. The areal distribution of the geomorphic units is shown on Figures 
1.3-1 and 2.3-9, and topographic relations are illustrated in the channel cross sections (Figure 2.3-10). 
Physical characteristics of the geomorphic units in DP-4 are summarized in Table 2.3-4. Data on particle 
size and unit thickness are presented in Tables B-1.0-1, B-2.0-4, and Figure B-2.0-8 in Appendix B. 

The active channel, c1, averages 3. 7 m wide in reach DP-4 and has a boulder-strewn bed with 
discontinuous deposits of coarse sand and gravel. The active channelis discontinuously bounded by 
abandoned post-1942 channel units (c2a, c2b) that average approximately 0.8 min width and 0.6-1.5 m 
in height above the channel. The c2a and c2b units usually are capped by an average of approximately 
0.22-0.33 m of relatively fine-grained overbank sediments. Floodplain units comprise a significant portion 
of the post-1942 deposits in DP-4. The f1 unit has an average width of 1.3 m, has an average height of 
approximately 0.5 m, and is capped by an average of approximately 0.22 m of typically fine-grained 
sediment. Average heights of channel and floodplain units in DP-4 incorporate highly variable terrace 
heights measuring up to approximately 3.0 m above the active channel. 
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Table 2.3-4 

Geomorphic Mapping Units in Reach DP-4 

Average Estimated Typical Median 
Estimated Average Unit Unit Average Particle Size 
Unit Height Above Area Width8 Sediment Thickness Class 

Unit Channel (m) (m~ (m) Facies (m) (<2 mm fraction) Notes 

c1 0 1697 3.7 Channel 0.5 vcs Active channel 

c2a 0.61 78 0.2 Fine 0.33 fs Less contaminated 

Coarse 0.5 "cs'.b abandoned post-
1942 channel 

c2b 1.5 252 0.6 Fine 0.22 fs More contaminated 

Coarse 0.5 cs abandoned post· 
1942 channel 

f1 0.5 586 1.3 Fine 0.22 fs Active floodplain 

a Unit area divided by subreach length. 

b Quotes mean not sampled for particle size, so c2b coarse data used for median particle size class. 

2.3.4.2 Radiological Characteristics 

The fixed-point gamma radiation measurements in DP-4 were taken from vertical exposures in the stream 
banks (Figure B-3.0-5). These measurements were used to subdivide the post-1942 abandoned channel 
units, define vertical variations in gross gamma radiation, and select sample sites. Abandoned channel 
units with relatively low gross gamma radiation and low cesium-137 concentrations (based on analytical 
results) were assigned a c2a designation. Those with relatively high gross gamma radiation and higher 
cesium-137 concentrations were assigned a c2b designation. The results of the fixed-point 
measurements in DP-4 are presented in Table B-3.2-3. Gamma radiation depth profiles are presented in 
Figure B-3.2-6. 

The fixed-point gamma radiation measurements in DP-4 show that in most units the highest radiation 
levels generally correspond to the finest-grained sediment within individual stratigraphic sections. The 
relations of variations in radionuclide concentration and sediment particle' size are discussed further in 
Section 3.3.3.3. 

2.3.4.3 Geomorphic History 

Since 1942 the stream channel in DP-4, like DP-3, has experienced little or no lateral migration due to 
bedrock walls and large boulders that limit channel migration. Some vertical incision may have occurred 
in DP-4 due to intensification of storm-water runoff since development in the Los Alamos townsite, but the 
magnitude of incision is unknown. No consistent inset relations are observed between channel units and 
tree-ring age estimates have not been conducted. As in DP-3, high-intensity flooding has resulted in 
deposition of coarse-grained sediments outside the presently active channel and behind boulder and 
debris dams. The heights of channel and floodplain deposits and terraces appear random and do not 
indicate a clear incision chronology that would have been recorded by older terraces occurring at the 
highest elevations relative to the active channel. This implies that the deposits composing the different 
channel units are of variable age. Flood deposits are found locally in channels and swales located several 
meters away from the active channel and up to 3 m above the active channel. For example, flood 
deposits occur over a large area in the eastern third of the reach, and are locally separated from the 
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active channel by a high area composed of pre-1943 alluvium and colluvium. These deposits appear to 
record deposition of predominantly suspended-load sediments during a single flood or series of floods 
that surged out of the channel and over the ridge, and drained through an extensive brushy swale before 
reentering the main channel. Ratios of various radioisotope concentrations indicate a pre-1961 age for 
these sediments (Reneau 1999, 63138) and probably relate these flood deposits to the relatively high 
contaminant-concentration flood deposits found in the c3 unit of LA-2 East (discussed in Section 3.4.2.2). 
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3.0 ANALYTICAL RESULTS AND DATA REVIEW 

3.1 Data Review 

Sediment samples were collected in DP Canyon for site characterization. The canyon was divided into 
four reaches: DP-1, DP-2, DP-3, and DP-4. Geomorphic mapping and radiological screening were 
performed in reaches DP-2, DP-3, and DP-4. Sample sites were chosen based on geomorphic 
characteristics and radiological screening. The first group of samples was collected in August and 
October 1997. The second group of samples was collected in November 1998. New sites as well as sites 
from the previous sampling event were sampled in the second sampling round. Sample suites for these 
samples were based on radiological screening, geomorphic characteristics, and results from the first set 
of samples. 

Sediment samples collected in DP Canyon included samples for full-suite, limited-suite, and key
contaminant analyses. The samples were collected following the technical approach presented in Chapter 
5 of the Los Alamos/Pueblo Canyons work plan (LANL 1995, 50290). This data review considers the 
physical context for sample collection as well as the specific results obtained. Sediment samples were 
collected to represent specific geomorphic units and sediment facies; the variability within and among 
these geomorphic units and sediment facies is a key assessment variable. The number of samples varies 
among classes of analytes. The number of samples analyzed for organic chemicals, inorganic chemicals 
(target analyte list [TAL] metals), and radionuclides is presented in Table 3.1-1. 

Table 3.1-1 
Number of Samples Analyzed by Suite 

Analytical Suite Sediment Sample Water Sample Total 

PCBs 21 9 30 

Pesticides and PCBs 25 13 38 

SVOCs 55 21 76 

Total petroleum hydrocarbon-diesel range organics 41 11 -52 

VOCs 6 18 24 

Inorganic chemicals 47 32 79 

Soil physical parametersa 93 n/ab 93 

Water quality parametersc nla 8 8 

Gamma spectroscopy radionuclides 82 24 106 

Tritium 26 12 38 

Isotopic plutonium 64 24 88 

Isotopic uranium 24 24 48 

Strontium-90 70 24 94 

a Soil physical parameters include particle size distribution analysis, organic matter content, and pH (32 samples were analyzed 
for pH). 

b n/a = not applicable. 

c Water quality parameters include bicarbonate, bromide, chloride, fluoride, iodide, sulfate, ammonia expressed as nitrogen (N), 
nitrate+nitrite as N, nitrate as N, nitrite as N, phosphorous, orthophosphate, total silica, and total organic carbon. 
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Water samples collected in DP Canyon included samples for full-suite analyses. The samples, from storm 
water, DP Canyon alluvial groundwater, and DP Spring, were collected to help revise the conceptual site 
model and provide contaminant concentration data for screening assessments. The number of samples 
analyzed for organic chemicals, inorganic chemicals (TAL metals), radionuclides, and water quality 
parameters is presented in Table 3.1-1 . 

The objective of this data review is to determine which analytes should be retained for further assessment 
and which analytes should be eliminated before human-health and ecological risk calculations. Analytes 
that are retained are considered chemicals of potential concern (COPCs). Because the assessment 
includes sediment and water samples, the COPC list will be developed separately for each medium. 
Considerations in these assessments include the magnitude of contaminant concentrations relative to 
background values (or detection limits for organic chemicals), the correlation between contaminant 
concentrations between and within reaches, and potential quality control (QC) problems with the 
laboratory analyses. 

3.1.1 Inorganic Chemical Comparison with Background for Sediment Data 

Inorganic chemicals on the TAL were analyzed in 47 sediment samples collected from DP Canyon. 
Inorganic chemical sample results were compared with the sediment background values that are 
presented in "Inorganic and Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier 
Tuff at Los Alamos Nation·al Laboratory" (Ryti et al. 1998, 58093). 

As detailed in Appendix C of this report, the QC problems associated with this sediment data set were 
caused by high or low recoveries in the matrix-spike samples. Matrix-spike samples are used to assess 
the quality of the sample digestion, extraction, and analysis procedures. A low recovery suggests either 
incomplete recovery of an analyte in these procedures or sample heterogeneity. A high recovery indicates 
either sample heterogeneity or matrix interference. One reason for inconsistencies in the recoveries is the 
heterogeneous nature of many of the sediment samples. 

The matrix-spike recovery for antimony was low in request number (RN) 3619. Antimony was not 
detected in the nine sediment samples analyzed for this request number. The detection limit for these 
samples should be regarded as estimated and biased low (UJ-) based on the low antimony matrix-spike 
recovery. For RN 4961, 17 sediment samples were analyzed for TAL metals. The matrix-spike recovery 
for antimony was low, and the matrix-spike recovery for lead was high. Antimony was not detected in the 
17 sediment samples analyzed for this request number. The detection limit for these samples should be 
regarded as estimated and biased low (UJ-), based on the low antimony matrix-spike recovery. Lead was 
detected in all 17 samples; lead results should be regarded as estimated and biased high (J+). For RN 
4977, three sediment samples were analyzed for TAL metals; the three nondetected antimony results 
were qualified as estimated and biased low (UJ-) because the matrix-spike recovery for antimony was 
low. For RN 4983, three sediment samples were analyzed for TAL metals; in one sample, antimony was 
not detected. This result was qualified as estimated and biased low (UJ-) because the matrix-spike 
recovery for antimony was low. In the two samples in which antimony was detected, the results should be 
regarded as estimated and biased low (J-). For RN 4997, five sediment samples were analyzed for 
antimony. Antimony was not detected; the reporting limits for these samples should be regarded as 
estimated and biased low (UJ-). For RN 5004, two sediment samples were analyzed for antimony. 
Antimony was not detected; the reporting limits for these samples should be regarded as estimated and 
biased low (UJ-). 

With the exception of four samples analyzed under RN 3468 by RECRA LabNet in 1997, the analytical 
methods for the inorganic chemicals are comparable to those used to generate Environmental 
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Restoration Project background data. These four samples were analyzed by a radial view inductively 
coupled plasma emission spectroscopy (ICPES). This method results in detection limits for some analytes 
above those typically found in background soils. 

Of the 23 TAL metals, all except thallium were detected in at least one DP Canyon sediment sample. 
Tables 3.1-2, 3.1-3, 3.1-4, and 3.1-5 present the concentration range and frequency of results above the 
background value for the 22 detected inorganic chemicals and the 1 nondetected inorganic chemical 
(thallium) for the DP Canyon reaches. 

Table 3.1-2 

Frequency of Detected Inorganic Chemicals in Reach DP-1 Sediment Samples 

Number Number Concentration Maximum Background Frequency of 
of of Range Detect Value Detects above 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Background Valueb 

Aluminum 18 18 754 to 5460 5460 15400 0/18 

Antimony 18 0 [0.56) to [1.2) NDC 0.83 0/0, 4/18 DL d>BVe 

Arsenic 18 18 0.66 to 3 3 3.98 0/18 

Barium 18 18 21 to 135 135 127 1/18 

Beryllium 18 18 0.11 to 0.66 0.66 1.31 0/18 

Cadmium 18 16 [0.04) to 0.67 0.67 0.4 4/16, 0/2 DL>BV 

Calcium 18 18 795 to 12000 12000 4420 5/18 

Chromium, total 18 18 1.3 to 20.4 20.4 10.5 9/18 

Cobalt 18 18 1 to 4.2 4.2 4.73 0/18 

Copper 18 18 5.4 to 15 15 11.2 6/18 

Iron 18 18 2910 to 8460 8460 13800 0/18 

Lead 18 18 9.4 to 207 207 19.7 15/18 

Magnesium 18 18 256 to 1420 1420 2370 0/18 

Manganese 18 18 94.8 to 321 321 543 0/18 

Mercury 18 14 (0.01) to 0.25 0.25 0.1 4/14, 0/4 DL>BV 

Nickel 18 18 1.5to8.7 8.7 9.38 0/18 

Potassium 18 18 198 to 1290 1290 2690 0/18 

Selenium 18 4 (0.355) to 1.1 1.1 0.3 4/4, 14/14 DL>BV 

Silver 18 2 (0.16) to 0.37 0.37 1 0/2, 0/16 DL>BV 

Sodium 18 18 38.6 to 169 169 1470 0/18 

Thallium 18 0 (0.355) to (0.81) NO 0.73 010, 6/18 DL>BV 

Vanadium 18 18 4.3 to 17.2 17.2 19.7 0/18 

Zinc 18 18 29.6 to 166 166 60.2 11/18 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c NO = not detected. 

d DL = detection limit. 

e BV = background value. 
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Table 3.1-3 

Frequency of Detected Inorganic Chemicals in Reach DP-2 Sediment Samples 

Number Number Concentration Maximum Background Frequency of 
of of Range Detect Value Detects above 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Background Valueb 

Aluminum 12 12 639 to 7660 7660 15400 0/12 

Antimony 12 2 [0.524) to [7.9) 1.4 0.83 2/2,6/10 DLC>BVd 

Arsenic 12 12 1.1 to 3 3 3.98 0/12 

Barium 12 12 14 to 112 112 127 0/12 

Beryllium 12 12 0.21 to 0.64 0.64 1.31 0112 

Cadmium 12 3 [0.05) to [0.69] 0.25 0.4 0/3, 4/9 DL>BV 

Calcium 12 12 419 to 5200 5200 4420 3/12 

Chromium, total 12 12 1.8 to 9.8 9.8 10.5 0/12 

Cobalt 12 12 2.1 to 4.71 4.71 4.73 0/12 

Copper 12 12 1.3to 14.4 14.4 11.2 3/12 

Iron 12 12 3440 to 9880 9880 13800 0/12 

Lead 12 12 6.8 to 76.5 76.5 19.7 9/12 

Magnesium 12 12 221 to 1430 1430 2370 0/12 

Manganese 12 12 161 to 738 738 543 1/12 

Mercury 12 8 [0.01) to 0.09 0.09 0.1 0/8, 0/4 DL>BV 

Nickel 12 12 2.5 to 7 7 9.38 0/12 

Potassium 12 12 213 to 1480 1480 2690 0/12 

Selenium 12 4 [0.315) to 1.3 1.3 0.3 4/4, 8/8 DL>BV 

Silver 12 5 [0.1 05) to 0.95 0.95 1 0/5, 0/7 DL>BV 

Sodium 12 12 49.5 to 266 266 1470 0/12 

Thallium 12 0 [0.19) to [0.88] NDe 0.73 0/0, 6/12 DL>BV 

Vanadium 12 12 3.7to 14.9 14.9 19.7 0/12 

Zinc 12 12 21.31071.7 71.7 60.2 6/12 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c DL = detection limit. 
d 

BV =background value. 

e NO = not detected. 
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Table 3.1-4 

Frequency of Detected Inorganic Chemicals in Reach DP-3 Sediment Samples 

Number Number Concentration Maximum Background Frequency of 
of of Range Detect Value Detects above 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Background Valueb 

Aluminum 7 7 769 to 5040 5040 15400 on 
Antimony 7 0 [0.52] to [1.1] NDC 0.83 010, 1n DLd>BVe 

Arsenic 7 6 [0.66] to 2.6 2.6 3.98 0/6, 0/1 DL>BV 

Barium 7 7 15.7 to 86.5 86.5 127 on 
Beryllium 7 7 0.19 to 0.63 0.63 1.31 on 
Cadmium 7 3 [0.04] to 0.402 0.402 0.4 1/3, 0/4 DL>BV 

Calcium 7 7 509 to 4130 4130 4420 on 
Chromium, total 7 7 1.2 to 18.3 18.3 10.5 1n 

Cobalt 7 7 1.3 to 4.8 4.8 4.73 1n 

Copper 7 7 2.8 to 8 8 112 on 
Iron 7 7 2880 to 8610 8610 ) 13800 017 

Lead 7 7 4.9 to 80.1 80.1 19.7 417 --
Magnesium 7 7 187 to 1150 1150 2370 on 
Manganese 7 7 83.7 to 343 343 543 on 
Mercury 7 2 [0.01] to 0.07 0.07 0.1 0/2, 0/5 DL>BV 

Nickel 7 7 1.4to5.6 5.6 9.38 on 
Potassium 7 7 212 to 1500 1500 2690 on 
Selenium 7 1 [0.312] to 0.71 0.71 0.3 1/1, 6/6 DL>BV 

Silver 7 2 [0.17] to 0.24 0.24 1 012, 0/5 DL>BV 

Sodium 7 7 34.2 to 254 254 1470 on 
Thallium 7 0 [0.312] to [0. 78] NO 0.73 010, 2n DL>BV 

Vanadium 7 7 4 to 15.5 15.5 19.7 on 
Zinc 7 7 9.5 to 53 53 60.2 on 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to 1tte number of analyses. 

c NO = not detected. 

d DL = detection limit. 

e BV = background value. 
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Table 3.1-5 

Frequency of Detected Inorganic Chemicals in Reach DP-4 Sediment Samples 

Number Number Concentration Maximum Background Frequency of 
of of Range Detect Value Detects above 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Background Valueb 

Aluminum 10 10 586 to 5460 5460 15400 0/10 

Antimony 10 0 [0.55] to [0.81] NOC 0.83 0/0, 0/10 OL d>BV8 

Arsenic 10 9 [0.61] to 2.5 2.5 3.98 0/9, 0/1 OL>BV 

Barium 10 10 10.5 to 126 126 127 0/10 

Beryllium 10 10 0.2 to 0.73 0.73 1.31 0/10 

' Cadmium 10 0 [0.04] to [0.1] NO 0.4 010, 0/10 OL>BV 

Calcium 10 10 282 to 3350 3350 4420 0/10 

Chromium, total 10 10 0.88 to 5.9 5.9 10.5 0/10 

Cobalt 10 10 0.94 to 3 3 4.73 0/10 

Copper 10 10 3.8 to 36.1 36.1 11.2 5/10 

Iron 10 10 1970 to 7600 7600 13800 0/10 

Lead 10 10 5.9 to 57.7 57.7 19.7 8/10 

Magnesium 10 10 137 to 990 990 2370 0/10 

Manganese 10 10 93.2 to 277 277 543 0/10 

Mercury 10 4 [0.01] to 0.05 0.05 0.1 0/4, 0/6 OL>BV 

Nickel 10 10 0.91 to 5.1 5.1 9.38 0/10 

Potassium 10 10 166 to 1030 1030 2690 0/10 

Selenium 10 0 [0.53] to [0.64] NO 0.3 0/0, 1 0/10 OL>BV 

Silver 10 0 [0.16] to [0.29] NO 1 0/0, 0/10 OL>BV 

Sodium 10 10 20.2 to 87.5 87.5 1470 0/10 

Thallium 10 0 [0.48] to [0.63] NO 0.73 0/0, 0/10 DL>BV 

Vanadium 10 10 2.2 to 11.5 11.5 19.7 0/10 

Zinc 10 10 17.3 to 53.4 53.4 60.2 0/10 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value to the number of analyses. 

c NO = not detected. 

d DL = detection limit. 

e BV = background value. 

For the 1997 DP sediment data, all TAL metals were reported below background values for the 
Laboratory's canyon sediments except antimony, cadmium, selenium, and zinc. Antimony detection limits 
were reported above the background value in the four sediments that RECRA LabNet analyzed under RN 
3468. These four antimony samples had reporting limits of approximately 8 mg/kg compared with the 
background value of 0.83 mg/kg. The background value for cadmium is 0.4 mg/kg. Again for the four 
samples analyzed by radial view ICPES under RN 3468, the reporting limit exceeded the cadmium 
background value, but the reporting limits were all below 0.7 mg/kg. The 0.3 mg/kg background value for 
selenium was exceeded across the sediment data (both 1997 and 1998 samples), but no selenium 
reporting limits exceeded 0.64 mg/kg. 
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For the 1998 DP sediment data, all TAL metals except selenium and thallium had reporting limits less 
than Laboratory sediment background values. Reporting limits for selenium in the 1998 sediment data 
ranged from 0.53-0.74 mg/kg, compared with the background value of 0.3 mg/kg. Some thallium 
reporting limits exceeded the background value of 0.73 mg/kg, but no thallium reporting limits exceeded 
0.88 mg/kg. 

Ten inorganic chemicals (aluminum, arsenic, beryllium, iron, magnesium, nickel, potassium, silver, 
sodium, and vanadium) were measured above the detection limit and below the background value. Thus, 
these 10 inorganic chemicals will not be retained for further assessment in this report. Additional 
discussion and graphical data presentations for these chemicals can be found in Appendix E of this 
report. 

Statistical and graphical data evaluation approaches led to the elimination of three inorganic chemicals 
because they did not differ from background. These inorganic chemicals, which have at least one result 
greater than background value, included barium, manganese, and thallium and will not be retained for 
further assessment in this report. Additional discussion and graphical data presentations for these 
chemicals can be found in Appendix E. 

Ten other inorganic chemicals were shown to be elevated above background values by a statistical and 
graphical background comparison and are retained as sediment COPCs. Statistical analyses and graphs 
that support this evaluation are provided in Appendix E. These inorganic chemicals retained as sediment 
COPCs include antimony, cadmium, calcium, total chromium, cobalt, copper, lead, mercury, selenium, 
and zinc. It is worth noting that lead had QC indicators of positive bias, which could suggest that this 
chemical could have been erroneously identified as a sediment COPC. However, all sample results are 
used as reported without any adjustment for possible analytical bias; therefore, lead will be retained for 
further assessment. 

In summary, the inorganic chemical data review yielded 10 analytes to be carried forward as sediment 
COPCs (see Table 3.1-6). A complete presentation of the data for the detected inorganic chemicals, 
which includes inorganic chemicals identified as sediment COPCs, is provided in Appendix D of this 
report. These analytes are inferred to potentially record releases from one or more sites in the DP 
Canyon watershed. The concentrations of the chemicals eliminated as sediment COPCs were well within 
the background concentration range, with the exceptions noted above, and those chemicals are justifiably 
eliminated from further assessment. 

3.1.2 Radionuclide Comparison with Background/Fallout Radionuclide Concentrations for 
Sediment Data 

Eighty-five sediment samples from DP Canyon were analyzed for radionuclides; the analytical suites for 
these samples are presented in Table 3.1-1. The analytical methods used for these analyses are 
presented in Appendix D. These analyses were compared with the sediment background values that are 
presented in "Inorganic and Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier 
Tuff at Los Alamos National Laboratory" (Ryti et al. 1998, 58093). The analytical methods used for the DP 
Canyon radionuclide analyses are comparable to those used for the Laboratory background data. 

The detected radionuclides include isotopes associated with worldwide fallout: tritium; strontium-90; 
cesium-137; plutonium-238; plutonium-239,240; and americium-241. Because the sediment sampling in 
DP Canyon focused on post-1942 sediments that were therefore impacted by atmospheric fallout, fallout 
values are assumed to apply to the entire depth profile of sediments sampled in DP Canyon. 
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Table 3.1-6 

Results of Inorganic Chemical Data Review 

Analyte Result Rationale 

Aluminum Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Antimony Retained Retained as sediment COPC because of detected sample results in reach DP-2 and 
detection limits in reach DP-1 above the background value. 

Arsenic Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Barium Eliminated Eliminated as a sediment COPC by s~atistical and graphical methods as presented in 
Appendix E. 

Beryllium Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Cadmium Retained Retained as a sediment COPC because of detected values above the background 
value in reach DP-1 and detection limits above the background value in reach DP-2. 

Calcium Retained Retained as a sediment COPC of detected values above the background value in 
reaches DP-1 and DP-2. 

Chromium, Retained Retained as a sediment COPC because of detected values above the background 
total value in reaches DP-1 and DP-3. 

Cobalt Retained Retained as a sediment COPC by statistical and graphical methods as presented in 
Appendix E. 

Copper Retained Retained as a sediment COPC because of detected values above the background 
value in reaches DP-1, DP-2, and OP-4. 

Iron Eliminated Eliminated as a sediment COPC because no values exceeded the background value 

Lead Retained Retained as a sediment COPC because of detected values above the background 
value in reaches DP-1, DP-2, DP-3, and DP-4. 

Magnesium Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Manganese Eliminated Eliminated as a sediment COPC based on the information discussed in Appendix E 

Mercury Retained Retained as a sediment COPC because of detected values above the background 
value in reach DP-1. 

Nickel Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Potassium Eliminated Eliminated as a sediment COPC because no values exceeded the background value 

Selenium Retained Retained as a sediment COPC because of detected values above the background 
value in reaches DP-1 and DP-2 and detection limits above the background value in 
reaches DP-1, DP-2, DP-3, and DP-4. 

Silver Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Sodium Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Thallium Eliminated Eliminated as a sediment COPC based on the information discussed in Appendix E. 

Vanadium Eliminated Eliminated as a sediment COPC because no values exceeded the background value. 

Zinc Retained Retained as a sediment COPC because of detected values above the background 
value in reaches DP-1 and DP-2. 

As described in Appendix C, detection status was determined by quantitation limits agreed upon in 
contracts with the analytical laboratories, minimum detectable activities determined by the analytical 
laboratories, or the 1-sigma total propagated uncertainty (TPU). Detection status was used as the 
preliminary data evaluation step for isotopic uranium by alpha spectroscopy, isotopic plutonium by alpha 
spectroscopy, tritium by liquid scintillation, and strontium-90 by beta scintillation. 
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Gamma spectroscopy measured concentrations of 42 radionuclides with varying certainty and 
applicability to Laboratory releases. The summary of detection frequency and concentration ranges for all 
gamma spectroscopy radionuclides is provided in Appendix D. According to Laboratory ER Project 
guidance, the eight gamma spectroscopy radionuclides that should be retained and evaluated in data 
review are americium-241, cesium-134, cesium-137, cobalt-60, europium-152, ruthenium-1 06, sodium-
22, and uranium-235. This list represents radionuclides that are potential historical contaminants, have 
half-lives greater than 1 yr, and are reliably measured by gamma spectroscopy. Among these eight 
gamma spectroscopy radionuclides, only americium-241 and cesium-137 were detected in DP Canyon 
sediment samples and will be carried forward to the background comparison. 

As discussed in Appendix C, except for the three gamma spectroscopy results rejected (R) because of 
spectral interference, no other OC problems were associated the sediment data for this report. The 
americium-241 result for sample CA21-98-0053 (RN 4964) and the uranium-235 results for CA-98-0069 
(RN 4964) and CA21-98-0112 (RN 5001) were qualified as rejected because of spectral interference. 
These rejected sample results are excluded from data summaries and statistical analyses. 

Nine radionuclides were detected in the sediment samples. Tables 3.1-7, 3. i -8, 3_1-9, and 3.1-10 present 
the concentration range and frequency of results above the background value for these radionuclides in 
DP Canyon reaches DP-1, DP-2, DP-3, and DP-4, respectively. A complete presentation of the data for 
these radionuclides and other detected gamma spectroscopy radionuclides is located in Appendix D. 

Table 3.1-7 

Frequency of Detected Radionuclides in Reach DP-1 Sediment Samples 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/Fallout Value above Background 

Analyte Analyses Detects (pCi/g)a (pCi/g) (pCi/g) Value/Fallout Valueb 

Americium-241 5c 0 [-0.18] to (0.4] NOd Ole 0/0 

Cesium-137 6 4 (0.101] to 0.62 0.62 0.9 0/4 

Plutonium-238 6 0 [-0.0109] to (0.0049] NO 0.006 0/0 

Plutonium-239 6 6 0.039 to 0.075 0.075 0.068 216 

Strontium-90 6 0 [-0.15] to [0.27] 0.27 1.04 0/0 

Tritium 6 3 [0.05] to 0.13 0.13 0.093 1/3 

Uranium-234 6 6 0.575 to 1.84 1.84 2.59 0/6 

Uranium-235 6 6 0.021 to 0.105 0.105 0.2 0/6 

Uranium-238 6 6 0.63 to 2.04 2.04 2.29 0/6 
\ 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value/fallout value to the number of analyses. 

c One sample result lor americium-241 was rejected and is not included in this table. 

d ND = not detected. 

e DL = detection limit. 
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Table 3.1-8 

Frequency of Detected Radionuclides in Reach DP-2 Sediment Samples 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/Fallout Value above Background 

Analyte Analyses Detects (pCi/g)a (pCi/g) (pCi/g) Value/Fallout Valueb 

Americium-241 36 26 [-0.19] to 29.8 29.8 DLC 26/26 

Cesium-137 36 36 0.219 to 442 442 0.9 33/36 

Plutonium-238 24 19 [0.0127] to 1.286 1.286 0.006 19/19 

Plutonium-239 24 20 0.0272 to 11.11 11.11 0.068 19/20 

Strontium-90 35 28 [0.11]to32.8 32.8 1.04 26/28 

Tritium 7 5 0.04 to 3 3 0.093 5/5 

Uranium-234 8 8 0.505 to 1.46 1.46 2.59 0/8 

Uranium-235 8 7 0.021 to0.103 0.103 0.2 on 
Uranium-238 8 8 0.394 to 0.989 0.989 2.29 0/8 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value/fallout value to the number of analyses. 

c DL = detection limit. 

Table 3.1-9 

Frequency of Detected Radionuclides in Reach DP-3 Sediment Samples 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/Fallout Value above Background 

Analyte Analyses Detects (pCi/g)a (pCi/g) (pCi/g) Value/Fallout Valueb 

Americium-241 21 14 [-0.35] to 71 71 DLC 14/14 

Cesium-137 21 19 [0.021] to 192 192 0.9 19/19 

Plutonium-238 13 9 [0.0071) to 2.79 2.79 0.006 9/9 

Plutonium-239 13 13 0.084 to 11.2 11.2 0.068 13/13 

Strontium-90 10 9 [0.39) to 17.1 17.1 1.04 9/9 

Tritium 4 2 [0.05) to 0.13 0.13 0.093 2/2 

Uranium-234 1 1 1.71 to 1.71 1.71 2.59 0/1 

Uranium-235 1 1 0.067 to 0.067 0.067 0.2 0/1 

Uranium-238 1 1 0.441 to 0.441 0.441 2.29 0/1 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value/fallout value to the number of analyses. 

c DL = detection limit. 

August 1999 3-10 ER19990010 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
f 

( 

r 

r 
f 
r 
I 



DP Canyon Reach Report 

Table 3.1-10 

Frequency of Detected Radionuclides in Reach DP-4 Sediment Samples 

Number Number Concentration Maximum Background Frequency of Detects 
of of Range Detect Value/Fallout Value above Background 

Analyte Analyses Detects (pCi/g)a (pCi/g) (pCi/g) Value/Fallout Valueb 

Americium-241 19 13 [0.06] to 32.7 32.7 Ole 13/13 

Cesium-137 19 19 1.11 to 149 149 0.9 19/19 

Plutonium-238 21 19 [0.0139] to 1.34 1.34 0.006 19/19 

Plutonium-239 21 21 0.054 to 48.3 48.3 0.068 20/21 

Strontium-90 19 19 0.09 to 31.1 31.1 1.04 15/19 

Tritium 9 6 [0.01] to 0.09 0.09 0.093 0/6 

Uranium-234 9 9 0.576 to 1. 72 1.72 2.59 0/9 

Uranium-235 9 8 [0.0094] to 0.092 0.092 0.2 0/8 

Uranium-238 9 9 0.544 to 1.243 1.243 2.29 0/9 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values exceeding the background value/fallout value to the number of analyses. 

c DL = detection limit. 

During implementation of the DP Canyon sampling and analysis plan (SAP), investigators decided to 
analyze for americium-241 by gamma spectroscopy. Detection limits for americium-241 by gamma 
spectroscopy are greater than by alpha spectroscopy (1 pCi/g versus 0.1 pCi/g). This decision to use 
gamma spectroscopy means that the DP Canyon americium-241 data are not comparable to the 
Laboratory background data that are based on alpha spectroscopy. Thus, the detection limit was used as 
a nominal background value for americium-241; however, this does not affect the usability of the 
americium-241 data, as most sample results for americium-241 are detects (53 of 82 americium-241 
results are detects). Detects were noted in all reaches except reach DP-1, where the maximum detection 
limit is 0.4 pCi/g (Table 3.1-7). Nondetect values in reach DP-1 will be used in the site assessments. Six 
of the other eight radionuclides were retained as sediment COPCs because these analytes were 
determined to be greater than background by using the graphical and statistical approaches provided in 
Appendix E. These radionuclides included cesium-137, plutonium-238, plutonium-239,240, uranium-234, 
strontium-90, and tritium. Two radionuclides (uranium-235 and uranium-238) were eliminated because no 
values exceeded the background values. 

In summary, the radionuclide data review yielded seven analytes to be carried forward as sediment 
COPCs (see Table 3.1-11) based on comparison of sample results with background values and on the 
statistical and graphical data evaluations presented in Appendix E. 

3.1.3 Evaluation of Organic Chemicals Detected in Sediment 

Sediment samples from DP Canyon were analyzed for semivolatile organic compounds (SVOCs), by the 
US Environmental Protection Agency (EPA) SW-846 Method 8270, volatile organic compounds (VOCs) 
by EPA Method 8260, total petroleum hydrocarbons-diesel range organics (TPH-DROs) by EPA Method 
8015M, organochlorine pesticides by EPA Method 8081 and polychlorinated biphenyls (PCBs) by EPA 
Method 8082. A total of 55 sediment samples were analyzed for SVOCs; 6 for VOCs; 41 for TPH-DROs; 
25 for pesticides/PCB; and 21 for PCBs only. Thirty-three organic compounds were detected in these 
samples. 
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Table 3.1-11 
Results of Radionuclide Data Review 

Analyte Result Rationale 

Americium-241 Retained Retained as a sediment COPC because this radionuclide was detected in 
reaches DP-2, DP-3, and DP-4. In addition, the detection limits of results in 
reach DP-1 are greater than the background value. 

Cesium-137 Retained Retained as a sediment COPC because detected sample results were greater 
than the background value in reaches DP-2, DP-3, and DP-4. 

Plutonium-238 Retained Retained as a sediment COPC because detected sample results were greater 
than the background value in reaches DP-2, DP-3, and DP-4. 

Plutonium-239,240 Retained Retained as a sediment COPC because detected sample resi.dts were greater 
than the background value in reaches DP-', DP-2, OP-3, and OP-4. 

Uranium-234 Retained , Retained as a sedimern COPC because the isotopic ratio of uranium-234 to 
uranium-238 for the reach OP-3 sample suggested the presence enriched 
uranium. 

Uranium-235 Eliminated Eliminated as a sediment COPC because no values exceeded the background 
value. 

Uranium-238 Eliminated Eliminated as a sediment COPC because no values exceeded the background 
value. 

Strontium-90 Retained Retained as a sediment COPC because detected sample results were greater 
than the background value in reaches DP-2, DP-3, and DP-4. 

Tritium Retained Retained as a sediment COPC because detected sample results were greater 
than the background value in reaches DP-1, DP-2, and DP-3. 

The data quality evaluation of the DP sediment data is presented in Appendix C. Some organic data were 
qualified because of internal standards and surrogate recoveries outside of acceptance criteria. Other 
organic analytes identified in Appendix C were qualified as nondetected (U) because these analytes were 
detected in the method blank. Some SVOC and pe:sticide/PCB samples also were diluted because of 
matrix interference; therefore, the detection limits for these samples were elevated. Table C-5.0-3 in 
Appendix C summarizes the sample-specific qualifiers for these data. None of the data qualifications 
affect the usability or defensibility of the data. 

As noted in Appendix C, many of the reported detected organic compounds were detected at 
concentrations less than the estimated quantitation limit (EQL). These results should be regarded as 
estimated (J) because of the greater quantitative uncertainty associated with results below the EQL. The 
greater sensitivity of the analytical method (lower detection limit) for some samples reflects differences in 
potential interferences from the matrix or absence of other organic chemicals. All organic chemicals that 
were detected in at least one sample are retained for further assessment, regardless of whether such 
reported detections are less than the EQL. 

Tables 3.1-12, 3-1.13, 3.1-14, and 3.1-15 present the concentration range and frequency of detects for 
these analytes. A complete presentation of the data for these detected organic chemicals is in 

Appendix D. 

In summary, 33 organic chemicals were retained as sediment COPCs because they were positively 
detected in at least one sample, as presented in Table 3.1-16. 
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Table 3.1-12 

Frequency of Detected Organic Chemicals in Reach DP-1 Sediment Samples 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Detectsb 

Acenaphthene 20 1 [0.088] to [4.2] 0.24 0.33 1/20 

Anthracene 20 4 0.069 to [4.2] 0.62 0.33 4/20 

Aroclor-1260 11 5 0.022 to 1 1 0.033 5/11 

Benz(a)anthracene 20 14 0.039 to [3.9] 3 0.33 14/20 

Benzo(a)pyrene 20 9 0.26 to [3.9] 3.2 0.33 9120 

Benzo(b )fluoranthene 20 12 0.25 to [3.9] 3.8 0.33 12/20 

Benzo(g,h,i)perylene 20 2 0.27 to 5 5 0.33 2/20 

Benzo(k)fluoranthene 20 6 0.083 to [4.1] 1.4 0.33 6/20 

Bis(2·ethylhexyl)phthalate 20 15 0.049 to [4.2] 1.7 0.33 15/20 

Butylbenzylphthalate 20 4 0.28 to [4.2] 0.5 0.33 4/20 

Carbazole 20 3 0.045 to [4.2] 0.5 0.33 3120 

a-Chlordane 5 4 0.00894 to 0.25 0.25 0.0017 4/5 

y-Chlordane 4 3 0.011 to 0.18 
I 

0.18 0.0017 3/4 

Chrysene 20 14 0.041 to [3.9J 3.3 0_33 14/20 

4,4'-DDT 5 2 0.0207 to 0.12 0.12 0.0033 2/5 

Dibenz(a,h)anthracene 20 1 [0.35] to [4.2] 0.98 0.33 1/20 

Fluoranthene 20 12 0.036 to 4.4 4.4 0.33 12/20 

Fluorene 20 1 0.047 to [4.2] 0.047 0.33 1/20 

Heptachlor Epoxide 4 1 [0.02] to 0.11 0.11 0.0017 1/4 

lndeno( 1 ,2,3-cd)pyrene 20 5 0.21 to [4.2] 3.8 0.33 5/20 

2-Methylnaphtha/ene 20 2 0.031 to [4.2] 0.046 0.33 2/20 

Naphthalene 20 3 0.11 to [4.2] 0.62 0.33 3/20 

Organics, diesel range 19 19 57 to 680 680 4 19/19 

Phenanthrene 20 17 0.03 to [3.6] 3.2 0.33 17/20 

Pyrena 20 19 0.051 to 12 12 0.33 19/20 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 
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Table 3.1-13 r 

Frequency of Detected Organic Chemicals in Reach DP-2 Sediment Samples 

Number Number Concentration Maximum Frequency r 
of of Range Detect EQL of 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Detectsb 

Acetone 4 1 0.006 to [0.024] 0.006 0.02 1/4 r 
Anthracene 10 2 0.048 to [2] 0.11 0.33 2/10 

Aroclor-1260 10 4 [0.042] to [0.19] 0.175 0.033 4/10 

Benz(a)anthracene 10 9 0.13 to [0.84] 0.77 0.33 9/10 r 
Benzo(a)pyrene 10 8 0.15 to [2] 0.72 0.33 8/10 

Benzo(b)fluoranthene 10 8 0.14 to 1 1 0.33 8/10 ( 
Benzo(g,h,i)perylene 10 5 0.15 to [2] 0.7 0.33 5/10 

Benzo(k)tluoranthene 10 7 0.084 to [2] 0.4 0.33 7/10 

Bis(2-ethylhexyl)phthalate 10 7 0.075 to [2] 0.92 0.33 7/10 I 
Carbazole 10 1 0.13 to [2] 0.13 0.33 1/10 

a-Chlordane 10 6 [0.0021] to 0.031 0.031 0.0017 6/10 

y-Chlordane 10 6 [0.0021] to 0.0338 0.0338 0.0017 6/10 
I 

Chrysene 10 9 0.16 to [0.84] 0.83 0.33 9/10 

4,4'-DDT 10 7 0.0037 to 0.119 0.119 0.0033 7/10 f 
Di-n-octylphthalate 10 1 0.16 to [2] 0.16 0.33 1/10 

Fluoranthene 10 8 [0.22] to 1.4 1.4 0.33 8/10 

Fluorene 10 1 0.066 to [2] 0.066 0.33 1/10 I 
lndeno(1,2,3-cd)pyrene 10 4 0.18 to [2] 0.62 0.33 4/10 

Naphthalene 10 1 0.071 to [2] 0.071 0.33 1/10 

Organics, diesel range 7 7 47 to 260 260 4 717 I 
Phenanthrene 10 8 [0.24] to [0.84] 0.79 0.33 8/10 

Pyrena 10 9 0.34 to 2.5 2.5 0.33 9/10 I 
Toluene 4 1 0.002 to [0.008] 0.002 0.005 1/4 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. I 
f 
f 
I 
I 
I 
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Table 3.1-14 

Frequency of Detected Organic Chemicals in Reach DP-3 Sediment Samples 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) Detectsb 

Aroclor-1260 7 2 (0.037) to (0.16) 0.091 0.033 2/7 

Benz(a)anthracene 7 3 0.026 to (4.1) 0.66 0.33 3n 
Benzo(a)pyrene 7 2 (0.35) to (4.1) 0.72 0.33 2/7 

Benzo(b )fluoranthene 7 4 0.037 to 1.3 1.3 0.33 4n 
Benzoic acid 7 1 0.3810 (20] 0.38 3.3 1n 

Bis(2-ethylhexyl)phthalate 7 3 0.16 to [4.1] 0.95 0.33 3n 

Butylbenzylphthalate 7 1 o.o62 to [4.11 0.062 0.33 1n 

a-Chlordane 7 2 [0.0018] to 0.011 0.011 0.0017 2/7 

y-Chlordane 7 2 [0.0018] to 0.00898 0.00898 0.0017 2/7 . 
Chrysene 7 3 0.033 to [4.1) 0.66 0.33 3n 

4,4'-DDT 7 4 [0.0037J to 0.056 0.056 0.0033 4n 
Di-n-butylphthalate 7 1 [0.35] to [4.1] 2.1 0.33 1n 

Fluoranthene 7 5 0.046 to 1.5 1.5 0.33 sn 

lndeno(1 ,2,3-cd)pyrene 7 1 0.24 to [4.1] 0.24 0.33 1n 

Organics, diesel range 6 6 34 to 87 87 4 6/6 

Phenanthrene 7 3 0.027 to [4.1] 0.8 0.33 3n 

Pyrene 7 5 0.097 to 1.6 1.6 0.33 sn 

2,4,6-Trichlorophenol 7 1 [0.35] to 9.3 9.3 0.33 1n 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

ER19990010 3-15 August 1999 



DP Canyon Reach Report 

Table 3.1-15 

Frequency of Detected Organic Chemicals in Reach DP-4 Sediment Samples 

Number Number Concentration Maximum 
of of Range Detect EQL 

Analyte Analyses Detects (mg/kg)a (mg/kg) (mg/kg) 

Anthracene 18 1 0.066 to [4] 0.066 0.33 

Aroclor-1260 18 2 [0.034] to [0.15] 0.041 0.033 

Benz(a)anthracene 18 3 0.031 to [4] 0.29 0.33 

Benzo(a)pyrene 18 3 0.03 to [4] 0.35 0.33 

Benzo(b )fluoranthene 18 4 0.035 to [4] 0.62 0.33 

Benzo(g,h,i)perylene 18 2 0.16to[4] 0.33 0.33 

Benzo(k)fluoranthene 9 1 0.059 to [1.8] 0.059 0.33 

Bis(2-ethylhexyl)phthalate 18 3 0.034 to [4] 0.073 0.33 

Butylbenzylphthalate 18 1 0.17 to [4] 0.17 0.33 

a-Chlordane 9 7 [0.0017] to 0.024 0.024 0.0017 

y-Chlordane 9 7 [0.0017] to 0.017 0.017 0.0017 

Chrysene 18 3 0.03 to [4] 0.37 0.33 

4,4'-DDE 9 3 0.0022 to [0.015] 0.0042 0.0033 

4,4'-DDT 9 8 [0.0034] to 0.045 0.045 0.0033 

Dimethyl phthalate 18 1 0.076 to (4] 0.076 0.33 

Fluoranthene 18 4 0.034 to [4] 0.51 0.33 

lndeno( 1 ,2,3-cd)pyrene 18 2 0.13 to [4] 0.28 0.33 

Organics, diesel range 9 9 31 to 82 82 4 

Phenanthrene 18 3 0.091 to [4] 0.34 0.33 

Pyrene 18 5 0.06 to [4] 1.1 0.33 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 
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Table 3.1-16 

Results of Organic Chemical Data Review 

Analyte Result Rationale 

Organics, diesel range ·Retained Detected in all reaches. 

Aroclor-1260 Retained Detected in all reaches. 

a-Chlordane Retained Detected in all reaches. 

y-Chlordane Retained Detected in all reaches. 

4,4'-DDE Retained Detected in reach DP-4. 

4,4'-DDT Retained Detected in all reaches. 

Heptachlor Epoxide Retained Detected in reach DP-1. 

Acenaphthene Retained Detected in reach DP-1. 

Anthracene Retained Detected in reaches DP-1, DP-2, and DP-4. 

Benz(a)anthracene Retained Detected in all reaches. 

Benzo(a)pyrene Retained Detected in all {eaches. 
-

Benzo(b )fluoranthene Retained Detected in all reaches. 
---

Benzo(g,h,i)perylene Retained Detected in reaches DP-1, DP-2, and DP-4. 

Benzo(k)fluoranthene Retained Detected in reaches DP-1, DP-2, and DP-4. 

Benzoic acid Retained Detected in reach DP-3. 

Bis(2-ethylhexyl) phthalate Retained Detected in all reaches. 

Butylbenzylphthalate Retained Detected in reaches DP-1, DP-3, and DP-4. 

Carbazole Retained Detected in reaches DP-1 and DP-2. 

Chrysene Retained Detected in all reaches. 

Dibenz(a,h)anthracene Retained Detected in reach DP-1. 

Dimethyl phthalate Retained Detected in reach DP-4. 

Di-n-butylphthalate Retained Detected in reach DP-3. 

Di-n-octylphthalate Retained Detected in reach DP-2. 

Fluoranthene Retained Detected in all reaches. 

Fluorene Retained Detected in reaches DP-1 and DP-2. 

lndeno(1 ,2,3-cd)pyrene Retained Detected in all reaches. 

2-Methylnaphthalene Retained Detected in reach DP-1. 

Naphthalene Retained Detected in reaches DP-1 and DP-2. 

Phenanthrene Retained Detected in all reaches. 

Pyrene Retained Detected in all reaches. 

2,4,6-Trichlorophenol Retained Detected in reach DP-3. 

Acetone Retained Detected in reach DP-2 and not analyzed in reach DP-4. 

Toluene Retained Detected in reach DP-2 and not analyzed in reach DP-4. 

3.1.4 Evaluation of Sediment Physical Parameter Data 

Particle size distribution analysis and organic mat1er content were measured for 93 DP Canyon sediment 
samples. The results of these analyses are presented in Appendix B of this report, and the quality of these 
data is discussed in Appendix C. In summary, the quality of these data is good, as shown by the similarity 
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of the laboratory duplicate sample results. Sediment pH was measured on 32 of these samples; the pH 
range was between 6.3 and 7.7, which suggests that these sediments have neutral acid-base chemistry. 

3.1.5 Evaluation of Inorganic Chemicals Detected in Water 

TAL metals were analyzed in 32 water samples collected from DP Canyon. Eight samples were also 
analyzed for boron, lithium, molybdenum, strontium, and uranium. Inorganic chemical sample results 
were compared with sample results for alluvial well LAO-S, which is the only alluvial background well for 
the Laboratory. The data for LAO-S include samples collected between June 1994 and May 1995 but do 
not include the recently collected data ( 1997 and 1998) to characterize Laboratory background 
groundwater concentrations of inorganic chemicals and radionuclides. Formal statistical tests were not 
used for background comparisons; instead, a weight-of-evidence approach was used to retain or 
eliminate inorganic chemicals as water COPCs. Details on this evaluation process are provided in 
Appendix E. Sample results for storm water collected in DP Canyon are reported for comparison with 
alluvial groundwater concentrations. Analytes detected only in storm water are not retained as water 
COPCs, because the ephemeral nature of storm water makes it irrelevant to chronic human and 
ecological exposures. Storm water data will be discussed in terms of the nature and sources of 
contamination (Section 3.2). Preparation of the DP Canyon water samples included field-filtering through 
a 0.4-micron filter. Data review considers both filtered and unfiltered sample results; filtered and unfiltered 
results are presented in separate tables. Information on the difference or similarity of the filtered and 
unfiltered sample results increases understanding of the potential mechanisms of contaminant transport. 

As detailed in Appendix C, the QC problems associated with this water data set were caused by high or 
low recoveries in the matrix-spike samples and detection of inorganic chemicals in the method blank. 
Matrix-spike samples were used to assess the quality of the sample digestion, extraction, and analysis 
procedures. A low recovery suggests that there was either incomplete recovery of an analyte in these 
procedures or sample heterogeneity. A high recovery indicates matrix interference. Blank contamination 
is a QC indicator of possible positive bias in sample results. Thus, reported concentrations for samples 
with blank contamination could overestimate the actual environmental concentrations. Inorganic 
chemicals that were detected at less than 5 times the concentration of the result in the method 
preparation blank were qualified as nondetected (U), as summarized in Table C-5.0-2 in Appendix C. 

Matrix-spike recoveries for aluminum and lead were low in RN 3609. In RN 3616, the aluminum matrix
spike recovery was high. The selenium matrix-spike recovery was low in RN 4253. The samples that were 
qualified as a result of these matrix-spike recoveries are summarized in Table C-5.0-2 in Appendix C. 

Magnesium was qualified as nondetected (U) in RN 3977 and zinc as nondetected (U) in RNs 4253 and 
4256 because these results were less than 5 times the concentration for these analytes in the preparation 
blank. 

3.1.5.1 Sampling of Alluvial Groundwater and DP Spring 

Two alluvial wells in DP Canyon, (LAUZ-1 and LAUZ-2) and DP Spring were sampled quarterly for four 
quarters. The first-quarter samples were collected on August 20, 1997, at LAUZ-1 and LAUZ-2 and on 
August 21, 1997, at DP Spring. A filtered and unfiltered sample was collected at each well and at the 
spring. Two additional samples were collected at DP Spring on October 15, 1997, to confirm the VOC 
found in the August 21 samples. 

The second-quarter samples were collected on December 4, 1997, at LAUZ-1 and LAUZ-2. A filtered and 
unfiltered sample was collected at each well. No samples were collected at DP Spring this quarter 
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because the spring was frozen. Two duplicate samples were collected at LAUZ-1 for both filtered and 
unfiltered samples. 

The third-quarter samples were collected on May 5, 1998, at LAUZ-1 and LAUZ-2 and on May 6, 1998, at 
DP Spring. A filtered and unfiltered sample was collected at each well and at the spring. 

The fourth-quarter samples were collected on September 17, 1998, at LAUZ-1 and LAUZ-2, and on 
September 16, 1998, at DP Spring. A filtered and an unfiltered sample were collected at each well and at 
the spring. These samples were analyzed for boron, lithium, molybdenum, strontium, and uranium in 
addition to the other analyses. Three additional samples were collected at each well and the spring on 
October 7, 1998, and October 23, 1998, for analysis of SVOCs and pesticides/PCBs because holding 
times were missed on the first set of samples. 

Field water-quality parameters were collected for all samples. These field parameters include pH, 
conductivity, turbidity, dissolved oxygen, and temperature. The field parameter results are presented in 
Section 3.1-7. 

Tables 3.1-17 through 3.1-20 present the concentration range and frequency of detected results for 
inorganic chemicals detected at LAUZ-1, LAUZ-2, and DP Spring for the unfiltered and filtered samples. 

Table 3.1-17 

Frequency of Detected Inorganic Chemicals in Unfiltered Alluvial Water Samples 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (pg/Lf (pg/L) (/.tg/L) Detectsb 

Aluminum 9 7 [1 00) to 1600 1600 200 7/9 

Arsenic 9 2 [2.4) to 8 8 10 2/9 

Barium 9 9 90 to 200 200 200 9/9 

Boron 2 2 59 to 64.6 64.6 100 2/2 

Calcium 9 9 42000 to 95000 95000 5000 9/9 

Cobalt 9 1 [0.5) to [20) 0.81 50 1/9 

Iron 9 9 103 to 6700 6700 100 9/9 

Lead 9 5 1 to 6 6 3 5/9 

Lithium 2 2 8.5 to 9 9 10 2/2 

Magnesium 9 9 2670 to 6500 6500 5000 9/9 

Manganese 9 6 30 to 870 870 15 6/9 

Nickel 9 2 2.3 to (40] 2.9 40 2/9 

Potassium 9 9 9000 to 17000 17000 5000 9/9 

Sodium 9 9 38300 to 1 ooooo 100000 5000 9/9 

Strontium 2 2 171 to 251 251 10 2/2 

Thallium 9 2 (5) to 6.8 6.8 10 2/9 

Vanadium 9 2 0.6 to (10) 2.5 50 2/9 

Zinc 9 5 1.7 to 130 130 20 5/9 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 
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Table 3.1-18 

Frequency of Detected Inorganic Chemicals in Filtered Alluvial Water Samples 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (J.Ig/Lf (pg/L) (pg/L) Detectsb 

Aluminum 9 3 27.1 to 300 300 200 3/9 

Arsenic 9 1 (2.4] to (4] 3.3 10 1/9 

Barium 9 9 90 to 210 210 200 9/9 

Boron 2 2 53.6 to 67 67 100 2/2 

Calcium 9 9 36700 to 11 0000 110000 5000 9/9 

Cobalt 9 1 [0.5] to (20] 0.8 50 1/9 

Copper 9 2 0.9 to (20] 2.5 25 2/9 

Iron 9 7 (40] to 1050 1050 100 7/9 

Lead 9 2 1 to 5 5 3 2/9 

Lithium 2 2 9 to 10 10 10 2/2 

Magnesium 9 9 2500 to 6900 6900 5000 9/9 

Manganese 9 5 (1 OJ to (830] 760 15 5/9 

Molybdenum 2 1 (2.6] to 5.4 5.4 10 1/2 

Nickel 9 2 2.2 to (40] 2.8 40 219 

Potassium 9 9 9000 to 17700 17700 5000 9/9 

Sodium 9 8 37800 to 11 0000 110000 5000 8/9 

Strontium 2 2 169 to 249 249 10 2/2 

Thallium 9 2 3 to [5] 3.5 10 2/9 

Vanadium 9 I 2 0.53 to (10] 2.3 50 2/9 

Zinc 9 6 1.7 to 20 20 20 6/9 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 
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Table 3.1-19 

Frequency of Detected Inorganic Chemicals in Unfiltered Samples from DP Spring 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (pg/Lf (pg/L) (pg/L) Detectsb 

Aluminum 3 3 100 to 2600 2600 200 3/3 

Barium 3 3 49 to 80 80 200 3/3 

Boron 1 1 41.1 to 41.1 41.1 100 1/1 

Calcium 3 3 15000 to 30000 30000 5000 3/3 

Copper 3 1 2.5 to [20] 2.5 25 1/3 

Iron 3 3 180 to 1300 1300 100 3/3 

Lead 3 1 (1] to 4 4 3 1/3 

Lithium 1 1 13.5 to 13.5 13.5 10 1/1 

Magnesium 3 3 1600 to 3200 3200 5000 3/3 

Manganese 3 1 (10] to 17.6 17.6 15 1/3 

Molybdenum 1 1 3.4 to 3.4 3.4 10 1/1 

Nickel 3 1 2.7 to (40) 2.7 40 1/3 
-

Potassium 3 3 9000 to 15000 l 15000 '5000 3/3 

Sodium 3 3 32000 to 54000 54000 5000 3/3 

Strontium 1 1 114 to 114 114 10 1/1 

Thallium 3 1 4.7 to (5] 4.7 10 1/3 

Vanadium 3 1 4.1 to (10) 4.1 50 1/3 

Zinc 3 2 5.1 to 50 50 20 2/3 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 
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Table 3.1-20 

Frequency of Detected Inorganic Chemicals in Filtered Samples from DP Spring 

Number Number Concentration Maximum Frequency 
of of Range Detect EOL of 

Analyte Analyses Detects (pg/Lf (pg/L) (pg/L) Detectsb 

Aluminum 3 2 [100) to 2100 2100 200 2/3 

Barium 3 3 40 to 80 80 200 3/3 

Boron 1 1 46.6 to 46.6 46.6 100 1/1 

Calcium 3 3 1 5000 to 30000 30000 5000 3/3 

Copper 3 1 2.1 to {20) 2.1 25 1/3 

Iron 3 2 [40) to 940 940 100 2/3 

Lead 3 1 [1) to 3 3 3 1/3 

Lithium 1 1 12.1 to 12.1 12.1 10 1/1 

Magnesium 3 3 1600 to 3100 3100 5000 3/3 

Manganese 3 1 0.97 to [10) 0.97 15 1/3 

Molybdenum 1 1 3.2 to 3.2 3.2 10 111 

Nickel 3 1 1.4 to [40] 1.4 40 1/3 

Potassium 3 3 9000 to 14000 14000 5000 3/3 

Sodium 3 3 33000 to 50000 50000 5000 3/3 

Strontium 1 1 112to112 112 10 1/1 
-

Vanadium 3 1 3.6 to f10] a.6 50 1/3 

Zinc 3 2 2 to 70 10 20 2/3 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

3.1.5.2 Sampling of Surface Water during Storm Events 

Storm water stations were sampled in DP Canyon on two separate storm events. Results from storm 
water sample analyses will increase the understanding of contaminant transport, but these storm water 
data were not used to identify water COPCs for the site assessments. Two storm water stations owned by 
the Laboratory's Water Quality and Hydrology Group (ESH-18) were used to sample the events. Station 1 
is located near the culvert behind the Knights of Columbus Hall on DP Road. Station 2 is located east of 
the DP Road commercial area, downstream of Station 1. These locations were selected to represent 
surface water as it entered the canyon, and surface water quality before entering the alluvial deposit in 
reach DP-2. ESH-18 collected the samples from the storm water stations and then transferred them to the 
ER Project to be filtered and transferred to sample bottles. The first storm event was sampled on 
August 22, 1997. Field notes suggest that both filtered and unfiltered samples were collected; however, 
based on field information obtained from the Facility for Information Management, Analysis, and Display 
(FIMAD) data tables and also based on the concentrations reported for analytes like aluminum and iron, 
both samples actually were not filtered. The second storm event was sampled on October 26, 1998. A 
filtered and an unfiltered sample were collected from each station. Samples for the evaluation of field 
water quality parameters were not collected for these events. 

August 1999 3-22 ER19990010 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
l 
r 
r 

' f 
I 



DP Canyon Reach Report 

Tables 3.1-21 and 3.1-22 present the concentration range and frequency of results for inorganic 
chemicals detected in unfiltered and filtered samples from storm water Stations 1 and 2. 

Table 3.1-21 

Frequency of Detected Inorganic Chemicals in Unfiltered Storm Water Samples 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (Jlg/Lf (pg/L) (pg/L) Detectsb 

Aluminum 6 6 2340 to 8100 8100 200 6/6 

Antimony 6 1 [2.7] to 5.3 5.3 60 1/6 

Arsenic 6 3 [2.6] to 5.7 5.7 10 3/6 

Barium 6 6 64.8 to 185 185 200 616 

Beryllium 6 3 [0.3] to 0.89 0.89 5 3/6 

Cadmium 6 1 [0.2] to [0.4] 0.34 5 1/6 

Calcium 6 6 21200 to 33300 33300 5000 6/6 

Chromium, total 6 6 5.8 to 15.3 15.3 10 616 

Cobalt 6 6 2 !04.8 4.8 50 6/6 

Copper 6 6 22.1 to 49.5 49.5 25 6/6 

Iron 6 6 2060 to 7760 7760 100 6/6 

Lead 6 6 17.7 to 64.2 64.2 3 616 

Magnesium 6 6 1760 to 2800 2800 5000 6/6 

Manganese 6 6 102 to 450 450 15 6/6 

Mercury 6 2 0.03 to 0.06 0.06 0.2 2/6 

Nickel 6 6 5.5 to 11.2 11.2 40 6/6 

Potassium 6 6 3030 to 4290 4290 5000 6/6 

Selenium 6 1 [2.6] to 3 3 5 1/6 

Sodium 6 6 4900 to 7340 7340 5000 6/6 

Thallium 6 5 2.7 to 5.1 5.1 10 516 

Vanadium 6 6 7.1to15.6 15.6 50 6/6 

Zinc 6 6 245 to 358 358 20 6/6 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 
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Table 3.1-22 

Frequency of Detected Inorganic Chemicals in Filtered Storm Water Samples 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (pg/Lf (pg/L) (pg/L) Detectsb 

Aluminum 2 2 71.1 to 74.2 74.2 200 212 

Arsenic 2 1 (3] to 6.3 6.3 10 1/2 

Barium 2 2 10.4 to 23.1 23.1 200 212 

Boron 2 2 33.1 to 39.3 39.3 100 212 

Calcium 2 2 4970 to 13800 13800 5000 212 

Chromium, total 2 2 0.63 to 1.2 1.2 10 212 

Copper 2 2 2.6 to 4.8 4.8 25 212 

Iron 2 2 92 to 105 105 100 212 

Lithium 2 1 [1] to 3.9 3.9 10 1/2 

Magnesium 2 2 328 to 671 671 5000 212 

Manganese 2 2 1.7 to 15.8 15.8 15 212 

Nickel 2 2 1.2 to 1.8 1.8 40 212 

Potassium 2 2 1130 to 1880 1880 5000 212 

Sodium 2 2 1230 to 3520 3520 5000 212 

Strontium 2 2 17 to 41.4 41.4 10 212 

Thallium 2 1 (3.1] to 6.9 6.9 10 1/2 

Vanadium 2 2 1.6to1.7 1.7 50 212 

Zinc 2 2 31.1 to 32.1 32.1 20 212 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

Six inorganic chemicals (antimony, beryllium, cadmium, total chromium, mercury, and selenium) were 
detected in storm water samples but were not detected in alluvial groundwater or DP Spring samples. 
Thus, these six inorganic chemicals will not be retained as water COPCs. Additional discussion and 
graphical data presentations for these chemicals can be found in Appendix E. Ten other inorganic 
chemicals were detected in alluvial groundwater and DP Spring water at concentrations similar to those 
observed at LAO-B. These inorganic chemicals, including aluminum, cobalt, copper, lead, molybdenum, 
nickel, strontium, thallium, vanadium, and zinc, will not be retained for further assessment. Additional 
discussion and graphical data presentations for these 18 chemicals eliminated from further assessment 
can be found in Appendix E. 

Nine organic chemicals were measured at concentrations greater than those observed at well LAO-S, 
and are thus retained for further assessment. These chemicals include barium, boron, calcium, iron, 
lithium, magnesium, manganese, potassium, and sodium. Additional discussion and graphical data 
presentations for these nine chemicals eliminated from further assessment can be found in Appendix E. 

In summary, the inorganic chemical data review yielded nine analytes to be carried forward as water 
COPCs (see Table 3.1-23). A complete presentation of the data for the inorganic chemicals identified as 
water COPCs and other detected inorganic chemicals is provided in Appendix D. These analytes are 
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inferred to potentially record releases from one or more sites in the DP Canyon watershed. The 

concentrations of the chemicals eliminated as water COPCs were similar to the preliminary alluvial 

background concentration (well LAO-B), and these chemicals were therefore excluded from further 

assessment. 

Table 3.1-23 

Results of Inorganic Chemical Data Review 

Analyte Result Rationale 

Aluminum Eliminated Concentrations in alluvial water and DP Spring are similar to LAO-B (alluvial 
background water well); see discussion in Appendix E. 

Antimony Eliminated Not detected in alluvial water and DP Spring samples. 

Arsenic Eliminated Based on concentration range of detected and nondetected sample results; see 
discussion in Appendix E. 

Barium Retained Concentrations in alluvial water and DP Spring are greater than LAO-B. 

Beryllium Eliminated Not detected in alluvial water and DP Spring samples. 

Boron Retained Concentrations in alluvial water and DP Spring are greater than LAO-B. 

Cadmium Eliminated Not detected in alluvial water and DP Spring samples. 

Calcium Retained Concentrations in alluvial water and DP Spring are greater than LAO-B. 

Chromium, total Eliminated Not detected in alluvial water and DP Spring samples. 

Cobalt Eliminated Based on concentration range of detected and nondetected sample results; see 
discussion in Appendix E. 

Copper Eliminated Detected concentrations in alluvial water and DP Spring are less than LAO-B; see 
discussion in Appendix E. 

Iron Retained Concentrations in alluvial water are greater than LAO-B. 

Lead Eliminated Detected concentrations in alluvial water and DP Spring are less than LAO-B; see 
discussion in Appendix E. 

Lithium Retained Concentrations in alluvial water and DP Spring are greater than LAO-B. 

Magnesium Retained Concentrations in alluvial water and DP Spring are greater than LAO-B. 

Manganese Retained Concentrations in alluvial water are greater than LAO-B. 

Mercury Eliminated Not detected in alluvial water and DP Spring samples. 

Molybdenum Eliminated Concentration range of detected and non-detected sample results are less than 
LAO-B. 

Nickel Eliminated Based on concentration range of detected and nondetected sample results; see 
discussion in Appendix E. 

Potassium Retained Concentrations in alluvial water are greater than LAO-B. 

Selenium Eliminated Not detected in alluvial water and DP Spring samples. 

Sodium Retained Concentrations in alluvial water and DP Spring are greater than LAO-B. 

Strontium Eliminated Concentration range of detected and nondetected sample results are less than 
LAO-B. 

Thallium Eliminated Based on concentration range of detected and nondetected sample results; see 
discussion in Appendix E. 

Vanadium Eliminated Concentration range of detected sample results are less than LAO-B. 

Zinc Eliminated Most detected sample results are less than LAO-B. 
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3.1.6 Evaluation of Radionuclides Detected in Water 

Twenty-four water samples were analyzed for radionuclides in DP Canyon; the analytical suites for these 
samples are presented in Table 3.1-1. Radionuclide analyses were requested only for the alluvial 
groundwater and DP Spring samples. The analytical methods used for these analyses are presented in 
Appendix D. No radionuclide data for the 1994 and 1995 samples were collected from alluvial well 
LAO-S, thus no informal background comparisons can be made. The only background information 
considered relevant to the review of the radionuclide data is the concentration ratio expected between 
uranium-234 and uranium-238, which is discussed in more detail below. Thus, the main effort in 
radionuclide data review is to evaluate the detection status of the radionuclides. 

As described in Appendix C, detection status was determined by quantitation limits agreed upon in 
contracts with the analytical laboratories, minimum detectable activities determined by the analytical 
laboratories, or the 1-sigma TPU. Detection status was used as the preliminary data evaluation step for 
isotopic uranium by alpha spectroscopy, isotopic plutonium by alpha spectroscopy, tritium by liquid 
scintillation, and strontium-90 by beta scintillation. As discussed in Section 3.1.2, the gamma 
spectroscopy analytes evaluated in this report are americium-241, cesium-134, cesium-137, cobalt-60, 
europium-152, ruthenium-1 06, sodium-22, and uranium-235. None of these gamma spectroscopy 
analytes were detected in water samples. Other gamma spectroscopy analytes detected in water are 
referred to Appendix D. 

As discussed in Appendix C, the only QC problem for the DP radionuclide water data set is the laboratory 
control sample recovery for strontium-90 in RN 3978. The six strontium-90 results in RN 3978 should be 
regarded as estimated and biased low (J-) because the recovery for stontium-90 in the laboratory control 
sample was low. Because no QC problems were associated with nondetected radionuclide, data quality 
problems did not interfere with the ability to detect radionuclides. The only problem relating to detection 
limits was the somewhat elevated range of minimal detectable activities reported for tritium. These tritium 
detection limits were not low enough to measure tritium to meteoric concentration values reported by 
other studies (e.g., Goff and Werner [LANL 1996, 63895]), but were sensitive enough to yield one 
detected tritium sample result. 

Six radionuclides were detected in the alluvial groundwater water samples. Tables 3.1-24 and 3.1-25 
present the concentration range and frequency of detected results for unfiltered and filtered alluvial 
groundwater samples (LAUZ-1 and LAUZ-2). Tables 3.1-26 and 3.1-27 present the concentration range 
and frequency of detects for DP Spring water samples. Note that tritium analysis was performed only on 
the unfiltered samples. A complete presentation of the data for these detected radionuclides is provided in 
Appendix D. 

Five radionuclides (plutonium-239,240, strontium-90, tritium, uranium-234, and uranium-235) were 
detected in alluvial groundwater or DP Spring. These radionuclides have been documented as historical 
constituents in potential release site (PRS) 21-011 (k) effluent. Thus, these five radionuclides were 
retained for further evaluation. Uranium-238 was detected, but was not retained as a water COPC, based 
on the preliminary review of radionuclide background concentrations, and the expected concentrations of 
uranium-238, based on secular equilibrium. More information on these radionuclides is presented in the 
statistical plots and text in Appendix E. 

In summary, the radionuclide data review yielded five analytes to be retained as water COPCs (see Table 
3.1-28) based on the detection status, knowledge of historical releases from the PRS 21-011 (k) outfall, 
and the statistical graphics presented in Appendix E. 
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Table 3.1-24 

Frequency of Detected Radionuclides in Unfiltered Alluvial Water 

Number Number Concentration Maximum Frequency 
of of Range Detect EOL of 

Analyte Analyses ·Detects (pCi/L)a (pCi/L) (pCI/L) Detectsb 

Plutonium-239, 9 3 (-0.018] to 0.25 0.25 0.1 3/9 
240 

Strontium-90 9 9 68.51 to 195.72 195.72 1 9/9 

Tritium 9 1 (3.38] to 280 280 250 1/9 

Uranium-234 9 9 0.49 to 1.32 1.32 0.1 9/9 

Uranium-235 9 1 [OJ to [0.18] 0.057 0.1 1/9 

Uranium-238 9 5 (0.058] to 0.239 0.239 0.1 5/9 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

Table 3.1-25 
Frequency of Detected Radionuclides in Filtered Alluvial Water 

Number Number Concentration Maximum Frequency 
of of Range Detect EOL of 

Analyte Analyses Detects (pCi/L)a (pCill) (pCi/L) Detectsb 

Strontium-90 9 9 77.99 to 207.83 207.83 1 9/9 

Uranium-234 9 9 0.403 to 1. 73 1.73 0.1 9/9 

Uranium-238 9 4 [0.039] to 0.42 0.42 0.1 4/9 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

Table 3.1-26 
Frequency of Detected Radionuclides in Unfiltered Samples from DP Spring 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (pCi/L)a (pCi/L) (pCi/L) Detectsb 

Plutonium-239, 3 1 (0.007] to 0.071 0.071 0.1 1/3 
240 

Strontium-90 3 3 40.7 to 111 111 1 3/3 

Uranium-234 3 3 0.415 to 0.561 0.561 0.1 313 

Uranium-238 3 2 [0.047] to 0.098 0.098 0.1 2/3 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

ER19990010 3-27 August 1999 



DP Canyon Reach Report 

Table 3.1-27 

Frequency of Detected Aadionuclides in Filtered Samples from DP Spring 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (pCi/L)a (pCi/L) (pCi/L) Detectsb 

Strontium-90 3 3 38.9 to 119 119 1 3/3 

Uranium-234 3 3 0.373 to 0.636 0.636 0.1 3/3 

Uranium-238 3 2 (0.04] to 0.094 0.094 0.1 213 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

Table 3.1-28 

Results of Aadionuclide Data Review for Water Samples 

Analyte Result Rationale 

Plutonium-239,240 Retained Known presence in PRS 21-011 (k) releases; observed spatial concentration 
trend from alluvial groundwater to DP Spring 

Strontium-90 Retained Known presence in PRS 21-011 (k) releases; observed spatial concentration 
trend from alluvial groundwater to DP Spring 

Tritium Retained Known presence in PRS 21-011 (k) releases; detection in alluvial groundwater 

Uranium-234 Retained Known presence in PRS 21-011 (k) releases; observed spatial concentration 
trend from alluvial groundwater to DP Spring 

Uranium-235 Retained Known presence in PRS 21-011 (k) releases; concentrations of uranium-235 
are consistent with enriched uranium 

Uranium-238 Eliminated Uranium is known to have released, but concentrations of uranium-238 are 
consistent with preliminary radionuclide background data 

3.1.7 Evaluation of Organic Chemicals Detected in Water 

Water samples from DP Canyon were analyzed for SVOCs by EPA SW-846 Method 8270, VOCs by EPA 
Method 8260, TPH-DROs by EPA Method 8015M, organochlorine pesticides by EPA Method 8081, and 
PCBs by EPA Method 8082. A total of 21 samples were analyzed for SVOCs, 18 for VOCs, 11 for 
TPH-DROs, 13 for pesticides/PCBs, and 22 for PCBs only. Water samples submitted for organic chemical 
analysis were from the storm water sampling stations, alluvial groundwater, and DP Spring. A total of 12 
organic compounds were detected in these water samples. No background concentrations were expected 
for organic chemicals in water; thus background data were not used to identify water COPCs. The 
objective of organic chemical data review is to identify all detected organic chemicals in alluvial 
groundwater and DP Spring. As discussed for the inorganic chemicals, the storm water sample data will 
be compared with alluvial groundwater concentrations. Thus, organic chemicals detected in storm water 
only were eliminated as COPCs. 

The data quality evaluation of the DP Canyon water data is presented in Appendix C. Organic data were 
qualified because of internal standards and surrogate recoveries outside of acceptance criteria. Other 
organic analytes were qualified as nondetected (U) because these analytes were detected in the method 
blank. Table C-5.0-3 in Appendix C summarizes the sample-specific qualifiers for these data. None of the 
data qualifications affect the usability or defensibility of the data. 
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Tables 3.1-29 and 3.1-30 present the concentration range and frequency of detects for organic analytes 
in the DP Canyon alluvial groundwater and DP Spring. A complete presentation of the data for these 
detected organic chemicals is in Appendix D. Statistical plots and text discussing these organic analytes 
are in Appendix E. 

Table 3.1-29 

Frequency of Detected Organic Compounds in Filtered Alluvial Water 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (pg/L) (pg/L) (pg/L) Detects* 

Bis(2-ethylhexyl)phthalate 2 2 22 to 36 36 10 212 

• Value is the ratio of the number of detected values to the number of analyses. 

Table 3.1-30 

Frequency of Detected Organic Compounds in Unfiltered Sampres from DP Spring 

Number Concentration Maximum Frequency 
of Number of Range Detect EQL of 

Analyte Analyses Detects (pg/Lf (pg/L) (pg/L) Detectsb 

1,2-Dichloroethane 4 1 (5] to 7.6 7.6 5 1/4 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of d_etected values to the number of analyses. 

Tables 3.1-31 and 3.1-32 present the concentration range and frequency of detects for organic analytes 
in the DP Canyon storm water. A complete presentation of the data for these detected organic chemicals 
is in Appendix D. Statistical plots and text discussing these analytes are in Appendix E. 

In summary, two organic chemicals, bis(2-ethylhexyl)phthafate and 1,2-dichloroethane, were retained as 
water COPCs because they were positively detected in one sample from affuvial groundwater or DP 
Spring, as shown in Table 3.1-33. 

3.1.8 Evaluation of Water Quality Parameters 

Water quality parameters provide information on the general physical properties of DP Canyon waters. 
The parameters include field physical measurements (e.g., temperature and pH), and analytical 
laboratory chemical measurements. The analytical laboratory water quality measurements include major 
anions and cations (bromide, chloride, fluoride, iodide, sulfate, ammonia expressed as nitrogen [N], 
nitrate and nitrite as N, nitrate as N, phosphorous, and orthophosphate as phosphorous), total silica, and 
total organic carbon. 

Water quality information was collected to support geochemical assessments of the data; thus, these data 
are not relevant to the site assessments (Chapter 5). However, because some water quality parameters 
have New Mexico Water Quality Control Commission (WQCC) standards, the WOCC standards for these 
parameters are discussed. 
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Table 3.1-31 r 
Frequency of Detected Organic Compounds in Unfiltered Storm Water 

Number Number Concentration Maximum Frequency r 
of of Range Detect EQL of 

Analyte Analyses Detects (Jlg/Lf (Jlg/L) (Jlg/L) Detectsb 

Acetone 4 1 [20] to 38 38 20 1/4 r 
Benzo(b )fluoranthene 6 3 1.1 to [22] 1.6 10 3/6 

Bis(2-ethylhexyl}phthalate 6 5 4 to [10] 9 10 5/6 

2-Butanone 4 2 [5.8] to [20] 8.3 20 214 
r 

Chrysene 6 1 1.1 to [22] 1.1 10 1/6 

Di-n-butylphthalate 6 1 4.1 to [14] 4.1 10 1/6 r 
Di-n-octylphthalate 6 3 1 to [22] 1.5 10 3/6 

Fluoranthene 6 2 1.2 to [22] 1.7 10 216 . 
Phenanthrene 6 1 1 to [22] 1 10 1/6 r 
Pyrene 6 3 1.1 to [22] 1.7 10 3/6 

a Values in square brackets indicate nondetected results. r 
b Value is the ratio of the number of detected values to the number of analyses. 

Table 3.1-32 
r 

Frequency of Detected Organic Compounds in Filtered Storm Water 

Number Number Concentration Maximum Frequency 
of of Range Detect EQL of 

Analyte Analyses Detects (Jlg/L) (Jlg/L) (Jlg/L) Detects* 

Benzoic acid 1 1 6.3 to 6.3 6.3 50 1/1 r 
• Value is the ratio of the number of detected values to the number of analyses. r 

Table 3.1-33 
Results of Organic Chemical Data Review for Water Samples I 

Analyte Result Rationale 

Acetone Eliminated Detected in storm water samples only. 

Benzo(b)fluoranthene Eliminated Detected in storm water samples only. I 
Benzoic acid Eliminated Detected in storm water samples only. 

Bis(2-ethylhexyl}phthalate Retained Detected in an alluvial groundwater sample. 

2-Butanone Eliminated Detected in storm water samples only. 
( 

Chrysene Eliminated Detected in storm water samples only. 

1 ,2-Dichloroethane Retained Detected in a DP Spring sample. I 
Di-n-butylphthalate Eliminated Detected in storm water samples only. 

Di-n-octylphthalate Eliminated Detected in storm water samples only. 

Fluoranthene Eliminated Detected in storm water samples only. I 
Phenanthrene Eliminated Detected in storm water samples only. 

Pyrene Eliminated Detected in storm water samples only. I 
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Table 3.1-34 lists all field-measured water quality parameters. The following physical measurements were 
made for both alluvial groundwater and DP Spring water: pH, specific conductance, temperature, 
dissolved oxygen, and turbidity. These physical water measurements will assist in geochemical modeling 
of the DP Canyon alluvial aquifer. The static water level was measured for the alluvial groundwater wells 
and is also presented in Table 3.1-34. 

For analytical laboratory-measured water quality analytes, one filtered and one unfiltered sample were 
taken at LAUZ-1, LAUZ-2, and DP Spring in the fall of 1998. Two filtered storm water samples from 
Stations 1 and 2 were also analyzed for water quality parameters in the fall of 1998. As seen in Appendix 
C, no data qualifiers were applied to the analytical laboratory-measured water quality parameters for 
these eight samples. 

Tables 3.1-35 through 3.1-38 present the concentration range and frequency of detects for water quality 
parameters in the alluvial water and DP Spring. A complete presentation of the data for these detected 
water quality parameters is in Appendix D. Table 3.1-39 summarizes this information for the two filtered 
storm water samples. As can be noted by reviewing Tables 3.1-35 through 3.1-39, none of the detected 
results exceed the minimum WOCC standards for the analyte. The result closest to a standard is the 
detected fluoride result for DP Spring. None of these water quality parameters are retained as water 
COPCs. 
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Table 3.1-34 

Field-Measured Water Quality Parameters 

Field Parameters 

Location Sample Unfiltered! 
ID ID Filtered 

1st Quarter 

LAUZ-1 0121-97-1396 Ud 

LAUZ-1 . 0121-97-1397 u 
LAUZ-2 0121-97-1398 u 
LAUZ-2 0121-97-1399 u 
DP Spring 0121-97-1400 u 
DP Spring 0121-97-1401 u 
2nd Quarter 

LAUZ-1 0121-97-1424 u 
LAUZ-1 0121-97-1426 U, Dup 1424 

LAUZ-1 0121-97-1428 F' 

LAUZ-1 0121-97-1430 F, Dup 1428 

LAUZ-2 0121-97-1425 u 
LAUZ-2 0121-97-1429 F 

DP Spring No sample NA 

DP Spring No sample NA 

3rd Quarter 

LAUZ-1 CA21-98-0001 u 
LAUZ-1 CA21-98-0002 F 

LAUZ-2 CA21-98-0003 u 
LAUZ-2 CA21-98-0004 F 

DP Spring CA21-98-0005 u 
DP Spring CA21-98-0006 F 

4th Quarter 

LAUZ-1 CA21-98-0007 F 

LAUZ-1 CA21-98-0008 u 
LAUZ-2 CA21-98-0009 F 

LAUZ-2 CA21-98-001 0 F 

DP Spring CA21-98-0011 u 
DP Spring CA21-98-0012 F 

DP Spring CA21-98-0043 u 
LAUZ-2 CA21-98-0042 u 
LAUZ-1 CA21-98-0041 u 

a ms/cm = milliseconds per centimeter. 

b DO = dissolved oxygen. 
c NTU = nephelometric turbidity unit. 

d U = unfiltered. 
e NA =not analyzed at DP Spring. 
1 

F =filtered. 
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Specific 
Collection Conductance Temp. DO'> 

Date pH (ms/cm)a ("C) (mg/L) 

8/20/97 7.17 0.245 18.2 10.6 

8/20/97 7.17 0.245 18.2 10.6 

8/20/97 7.41 0.42 19.1 14.71 

8/20/97 7.41 0.42 19.1 14.71 

8/21/97 7.85 0.219 11.6 13.57 

8/21/97 7.85 0.219 11.6 13.57 

12/4/97 7.11 0.802 5.5 12.73 

12/4/97 7.11 0.802 5.5 12.73 

12/4/97 7.11 0.802 5.5 12.73 

12/4/97 7.11 0.802 5.5 12.73 

12/4/97 7.43 0.545 7.3 13.8 

12/4197 7.43 0.545 7.3 13.8 

NA NA NA NA NA 

NA NA NA NA NA 

5/5/98 7.16 0.726 7.6 17.41 

5/5/98 7.16 0.726 7.6 17.41 

5/5/98 7.92 0.701 8.2 19.92 

5/5/98 . 7.92 0.701 8.2 19.92 

5/6/98 6.18 0.486 12 11.29 

5/6/98 NA NA NA NA 

9/17/98 7.27 0.337 17.6 13.66 

9/17/98 7.27 0.337 17.6 13.66 

9/17/98 7.33 0.462 17.7 13.01 

9/17/98 7.33 0.462 17.7 13.01 

9/16/98 8.16 0.308 16.7 11.34 

9/16/98 8.16 0.308 16.7 11.34 

10/6/98 7.84 0.219 12.4 12.52 

10/7/98 6.75 0.422 16 12.23 

10/20/98 6.7 0.246 13.8 9.71 

3-32 

Static 
Water 

Turbidity Level 
(NTU)c (ft) 

5 5.05 

5 5.05 

1 6.16 

1 6.16 

NAe NA 

NA NA 

1 4.87 

1 4.87 

1 4.87 

1 4.87 

3 6.67 

3 6.67 

NA NA 

NA NA 

0 6.35 

0 6.35 

4 6.52 

4 6.52 

NA NA 

NA NA 

3.0 5.96 

3.0 5.96 

2.0 6.17 

2.0 6.17 

NA NA 

NA NA 

NA NA 

3.3 6.12 

4.0 6.4 
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Table 3.1-35 

Frequency of Detected Water Quality Parameters in Unfiltered Alluvial Water 

Number Number Concentration 

of of Range 

Analyte Analyses Detects (mg/L)a 

Bicarbonate by alkalinity 2 2 160 to 220 
titration 

Carbon, total organic 2 2 6.5 to 7.8 

Chloride 2 2 27 to 63 

Fluoride 2 2 0.77 to 1.3 

Nitrogen, Nitrate+Nitrite 2 2 0.05 to 0.23 
(expressed as N) 

Phosphorus, total 2 1 [0.1) to 0.11 
(expressed as P) 

Sulfate 2 2 1.5 to 7.9 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number ol analyses. 

c N.A. =not available. 

d This value is for nitrate (N03) expressed as N. 

Table 3.1-36 

Maximum Frequency 
Detect EQL of 
(mg/L) (mg/L) Detectsb 

220 5 212 

7.8 1 212 

63 0.2 212 

1.3 0.1 212 
0.23 0.05 212 

0.11 0.1 1/2 

7.9 1 212 

Frequency of Detected Water Quality Parameters in Filtered Alluvial Water 

Number Number Concentration 
of of Range 

Analyte Analyses Detects (mg/L)a 

Bicarbonate by alkalinity 2 2 180 to 190 
titration 

Carbon, total organic 2 2 6.7to7.7 

Chloride 2 2 27 to 63 

Fluoride 2 2 0.82 to 1.3 

Nitrogen, Nitrate+Nitrite 2 1 (0.05) to 0.25 
(expressed as N) 

Phosphorus, total 2 1 (0.1] to 0.14 
(expressed as P) 

Sulfate 2 2 1.5to7.6 

a Values in square brackets indicate nondetected results. 

b Value is the ratio of the number of detected values to the number of analyses. 

c N.A. =not available. 

d This value is for nitrate (N03) expressed as N. 
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Maximum Frequency 
Detect EQL of 
(mg/L) (mg/L) Detectsb 

190 5 212 

7.7 1 212 

63 0.2 212 

1.3 0.1 212 

0.25 0.05 1/2 

0.14 0.1 1/2 

7.6 1 212 

Minimum 

WQCC 

Standard 

(mg/L) 

N.A.c 

N.A. 

250 

1.6 

10d 

N.A. 

600 

Minimum 

wacc 
Standard 

(mg/L) 

N.A.c 

N.A. 

250 

1.6 

10d 

N.A. 

600 
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Table 3.1-37 

Frequency of Detected Water Quality Parameters in Unfiltered Samples from DP Spring 

Number Number Concentration 
of of Range 

Analyte Analyses Detects (mg/L) 

Bicarbonate by alkalinity 1 1 87 to 87 
titration 

Carbon, total organic 1 1 4 to 4 

Chloride 1 1 35 to 35 

Fluoride 1 1 1.1 to 1.1 

Nitrogen, nitrate+nitrite 1 1 0.31 to 0.31 
(expressed as N) 

Phosphorus, total 1 1 0.12 to 0.12 
(expressed asP) 

Sulfate 1 1 6.6 to 6.6 

a Value is the ratio of the number of detected values to the number of analyses. 

b N.A. = not available. 

c This value is for nitrate (N03) expressed as N. 

Table 3.1-38 

Minimum 
Maximum Frequency wacc 

Detect EQL of Standard 
(mg/L) (mg/L) Detects a (mg/L) 

87 5 1/1 N.A.b 

4 1 1/1 N.A. 

35 0.2 1/1 250 

1.1 0.1 1/1 1.6 

0.31 0.05 1/1 10c 

0.12 0.1 1/1 N.A. 

6.6 1 1/1 600 

Frequency of Detected Water Quality Parameters in Filtered Samples from DP Spring 

Number Number Concentration 
of of Range 

Analyte Analyses Detects (mg/L) 

Bicarbonate by alkalinity 1 1 91 to 91 
titration 

Carbon, total organic 1 1 3.8 to 3.8 

Chloride 1 1 34 to 34 

Fluoride 1 1 1.1 to 1.1 

Nitrogen, nitrate+nitrite 1 1 0.28 to 0.28 
(expressed as N) 

Phosphorus, total 1 1 0.12 to 0.12 
(expressed asP) 

Sulfate 1 1 6.6 to 6.6 

a Value is the ratio of the number of detected values to the number of analyses. 

b N.A. = not available. 

c This value is for nitrate (N03) expressed as N. 
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Minimum 
Maximum Frequency wacc 

Detect EQL of Standard 
(mg/L) (mg/L) Detects a (mg/L) 

91 5 1/1 N.A.b 

3.8 1 1/1 N.A. 

34 0.2 1/1 250 

1.1 0.1 1/1 1.6 -
0.28 0.05 1/1 10c 

0.12 0.1 1/1 N.A. 

6.6 1 1/1 600 
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Table 3.1-39 
Frequency of Detected Water Quality Parameters in Filtered Storm Water Samples 

Number Number Concentration 
of of Range 

Analyte Analyses Detects (mg/L) 

Bicarbonate by alkalinity 2 2 15 to 39 
titration 

Chloride 2 2 0.85 to 2.5 

Nitrogen, nitrate 2 2 0.23 to 0.23 
(expressed as N03) 

Silica, total 2 2 1.7 to 2.6 

Sulfate 2 2 2.9 to 4.9 

a Value is the ratio of the number of detected values to the number of analyses. 

b N.A. = not available. 

c This value is for nitrate (N03) expressed as N. 
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Minimum 
Maximum Frequency wacc 

Detect EOL of Standard 
(mg/L) (mg/L) Detects a (mg/L) 

39 5 212 N.A.b 

2.5 0.2 212 250 

0.23 0.05 212 10c 

2.6 0.05 212 N.A. 

4.9 1 212 600 
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3.2 Nature and Sources of Contamination in Sediment and Alluvial Groundwater 

Contamination in DP Canyon sediments and alluvial groundwater ("alluvial groundwater" as used here 
includes samples collected from DP Spring) was investigated using a combination of full-suite and limited
suite analyses; statistical analyses of the analytical data; and detailed geomorphic mapping and physical 
characterization of post-1942 sediments. The nature, characteristics, and probable sources of COPCs 
identified in Section 3.1 are discussed in this section; evidence for the possible collocation of 
contaminants is also included. These COPCs include 8 radionuclides, 19 inorganic chemicals, and 34 
organic chemicals. Identifying the sources of contaminants is an important part of the conceptual model 
that describes their distribution; evidence pertaining to the sources of each COPC is discussed in this 
section. Available data indicate that the primary sources for most of these COPCs are discharges from 
the PRS 21-011 (k) outfall and non-Laboratory sources (urban runoff) located in the Los Alamos townsite. 
As discussed in Section 1.3.2, other potential sources of contamination include PRS 21-029 and the 
TA-73 septic tanks. Americium-241, cesium-137, plutonium-238, plutonium-239,240 and strontium-90, 
are viewed as key radionuclides for DP Canyon. Additional information on how COPCs are identified is 
presented in Appendix E, and detailed discussions of americium-241; cesium-137; plutonium-239,240; 
and strontium-90 are presented in Section 3.3. 

Table 3.2-1 shows that calcium is the only inorganic COPC in both sediment and alluvial groundwater. 
Thus, there is almost no overlap in the inorganic chemicals identified in alluvial groundwater and 
sediment. Table 3.2-1 also shows that all these inorganic COPCs in sediment, and many other inorganic 
chemicals not identified as COPCs, were detected in storm water. In contrast, eight radionuclide COPCs 
were detected in either sediment or alluvial groundwater. Four of these radionuclides are common to both 
media. Only one radionuclide, uranium-235, is a COPC in alluvial groundwater but not in sediment. 
Lastly, the organic chemicals show the greatest disparity in COPCs listed, mainly because only 2 of 35 
total organic COPCs were identified as COPCs in alluvial groundwater (see Table 3.2-2). The organic 
chemical summary tables for DP Canyon water samples (Tables 3.1-29-3.1-32) show that more organic 
chemicals were detected in storm water, primarily in the unfiltered storm water samples. The highest 
concentrations of many inorganic chemicals were also noted in unfiltered storm water samples. The 
observation of inorganic and organic chemicals in unfiltered storm water suggests that these analytes are 
associated with sediment particles carried in suspension during storms. 

Several graphical methods are used in this section to present variations in the COPCs within and 
between reaches. For all COPCs, summary figures are presented that show the normalized maximum 
value of COPCs relative to background values (or, in the case of organic chemicals, the estimated 
quantitation limit (EQL]); values below 1.0 on these figures indicate results below background values. To 
highlight the pattern of COPCs between reaches, the chemicals are ordered within each group (organic 
chemicals and inorganic chemicals) from highest to lowest for reach DP-1. Reach DP-2 data were used to 
order the radionuclides. Thus, the normalized values for DP-1 organic chemicals and inorganic chemicals 
follow a decreasing trend by chemical; the normalized values for DP-2 radionuclides also follow a 
decreasing trend. Where values for other reaches follow a decreasing trend, a positive correlation in 
maximum values between reaches is suggested. Note that the "maximum" results for some COPCs are 
actually for samples with concentrations reported below detection limits, but they are considered in this 
report to provide conservative estimates of potential levels of contamination. Other summary figures show 
only detected values because these results more accurately portray the known contaminant levels. The 
normaiized plots include data and COPCs identified in reach LA-2 to provide information on the 
contribution of DP Canyon contaminants into Los Alamos Canyon sediments (Reneau et al. 1998, 
59160). 
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Table 3.2-1 

Inorganic and Radionuclide COPCs by Media 

COPC 
Analyte Detected In Sediment 

lnorganics 

Aluminum _b 

Antimony Yes 

Arsenic -
Barium -
Beryllium -
Boron NA" 

Cadmium Yes 

Calcium Yes 

Chromium, total Yes 

Cobalt Yes 

Copper Yes 

Iron -
Lead Yes 

Lithium NA 

Magnesium -
Manganese -
Mercury Yes 

Molybdenum NA 

Nickel -
Potassium -
Selenium Yes 

Silver -
Sodium -
Strontium NA 

Thallium -
Vanadium -
Zinc Yes 

Radionuc/ides 

Americium-241 Yes 

Cesium-137 Yes 

Plutonium-238 Yes 

Plutonium-239,240 Yes 

Strontium-90 Yes 

Tritium Yes 

Uranium-234 Yes 

Uranium-235 -
Uranium-238 -

a Filtered or unfiltered samples. 

b A dash in the table means the analyte is not a COPC. 

c NA = not analyzed. 
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COPC 
Detected in Storm Waters 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Analyte 

PAHs 

Acenaphthene 

Anthracene 

Benz( a )anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g, h, i)pe rylene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs!Pesticides 

Aroclor-1260 

a-Chlordane 

y-Chlordane 

4,4'-DDE 

4,4'-DDT 

Heptachlor Epoxide 

SVOCs 

Benzoic acid 

Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

TPH-DRO 

2,4,6-Trichlorophenol 

VOCs 

Acetone 

2-Butanone 

1,2-Dichloroethane 

Toluene 

a Filtered or unfiltered samples. 

Table 3.2-2 

Organic COPCs by Media 

COPC COPC 
Detected in Sediment Detected in Alluvial Groundwater 

Yes _b 

Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -
Yes -

Yes -
Yes -
Yes -
Yes· -
Yes -
Yes -

Yes -
Yes Yes 

Yes -
Yes -
Yes -
Yes -
Yes -
Yes -

Yes -
- -
- Yes 

Yes -

b A dash in the table means the analyte is not a COPC. 
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Other graphical methods used to present data on COPCs in the DP Canyon sediment samples include 
plots of analyte concentration versus distance downstream from the culvert at the head of DP Canyon for 
representative COPCs. For some inorganic and organic COPCs, these plots distinguish results reported 
above and below detection limits to allow better interpretation of the data and uncertainties associated 
with elevated detection limits for some analytes. Finally, scatter plots are used to show the relation 
between results from different alluvial groundwater sampling locations or the relation between 
concentrations in sediment and storm water. 

The upper Los Alamos Canyon sediment investigation, which was conducted in 1996 and 1997, included 
one sample collected from reach DP-4. The information for this sample was included in data review and 
statistical analyses of the upper Los Alamos Canyon sediment data (Reneau et al. 1998, 59160). The 
sample identification (ID) number is 04LA-96-0140; results from this sample will be used to supplement 
the information collected in the current investigation. 

3.2.1 Inorganic COPCs in Sediment 

Twelve inorganic chemicals are discussed in this section, including anaiJ"es ictentifted as COPCs in either 
DP Canyon or in upper Los Alamos Canyon. Ten inorganic chemi·cals were identified as DP Canyon 
COPCs in Section 3.1.1: antimony, cadmium, calcium, total chromium, cobalt, copper, lead, mercury, 
selenium, and zinc. In addition, two other inorganic chemicals were identified as COPCs in upper Los 
Alamos Canyon: total uranium and silver (Reneau et al. 1998, 59160). Analyses for these chemicals are 
discussed here as they pertain to understanding the sources of uranium and silver in Los Alamos 
Canyon. The nature, distribution, and possible sources for each of these 12 inorganic COPCs were 
evaluated using statistical analyses (see Appendix E) as well as the specific geographic and geomorphic 
settings in which these analytes were detected above background values. 

The upper Los Alamos Canyon sediment investigation included collecting one sample from reach DP-4. 
The analytical suites and results for sample 04LA-96-0140 are consistent with the other results for DP 
Canyon sediments. One exception was that total uranium analysis was requested from 04LA-96-0140 
and for no other DP Canyon samples. Total uranium in sample 04LA-96-0140 is less than the background 
value (6.8 mg/kg in 04LA-96-0140 versus a background value of 6.99 mg/kg). Although there is only one 
measured total uranium value for DP Canyon from sample 04LA-96-0140, total uranium can be 
calculated from the isotopic abundance of uranium-234, uranium-235, and uranium-238. The total 
uranium calculation uses the specific activity of these isotopes (specific activity units are picocuries per 
gram; values can be found in Ryti et al. [1998, 58093]). 

Figure 3.2-1 shows maximum results for the inorganic COPCs normalized by background values. Figure 
3.2-1 also includes measured total uranium from reach DP-4, calculated total uranium for other reaches, 
and silver results for comparison with reach LA-2 sample results. Figure 3.2-1 a is based on the maximum 
value (whether it is a detected sample result or a detection limit) for an analyte. Figure 3.2-1 b uses only 
the maximum detected sample results. Two inorganic COPCs (antimony and selenium) were not detected 
with sufficient frequency to draw conclusions about potential contaminant sources, if any, in the DP 
Canyon watershed. Antimony was detected in two samples from reach DP-2, and some detection limits 
for reach DP-2 samples were greater than the background value. However, the predominance of 
nondetect antimony sample results suggests that antimony is not an important contaminant in DP Canyon 
sediments. Detected selenium results are above the background value in reaches DP-1, DP-2, and DP-3, 
but these values are similar to the background value or other nondetect results. Most nondetect sample 
results for selenium are a factor of two to four times the background value, providing an upper limit for 
any possible selenium contamination in DP Canyon sediments. 
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Figure 3.2-1. Maximum inorganic chemical results normalized by background value; (a) 
maximum value of detects and nondetects; (b) maximum detected sample results 
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Antimony, cadmium, calcium, total chromium, lead, and zinc have the highest detected value in reach 
DP-1. The maximum copper result was from a field duplicate sample (36.1 mg/kg for sample 
0121-97-1351, which is a field duplicate of 0121-97-1350 [copper= 15.1 mg/kg]) collected in reach DP-4 
from a fine-grained sediment layer. The field duplicate sample yielded no notable elevated values for 
other COPCs. In addition, the other inorganic COPCs were not elevated in sample 0121-97-1351. The 
remainder of the copper sample results are positively correlated with zinc (see Appendix E). Because zinc 
shows a decreasing concentration trend from reach DP-1 to DP-4, the correlation between copper and 
zinc suggests a probable Los Alamos townsite origin for copper. Cobalt concentrations are not correlated 
with other COPCs (like zinc and cesium-137 discussed in Appendix E). No cobalt values are greater than 
the background value, which suggests that cobalt is not an important contaminant in DP Canyon 
sediments. 

The common trend in the maximum concentration for cadmium, calcium, total chromium, lead, mercury, 
and zinc suggests a common source for these contaminants. The scatter plots and statistical analyses that 
show a positive correlation with zinc and other inorganic COPCs supports the common-source concept 
(see Appendix E). Because the highest concentrations were measured in reach DP-1, which is nearest the 
head of DP Canyon, the source or sources appear to be in the Los Alamos townsite. Calcium is an 
exception; possible calcium sources are the concrete storm water culvert (that feeds reach DP-1) and the 
abundant concrete debris throughout DP-1. The largest concentrations for three of these inorganic 
chemicals (cadmium, total chromium, and zinc) are from reach LA-2, suggesting another source or set of 
sources in Los Alamos Canyon for these analytes. Lastly, the silver and calculated uranium results in 
Figure 3.2-1 show that there are other sources for these analytes in Los Alamos Canyon, because no 
results above the background value for silver or uranium were reported for DP Canyon sediments. 

The geographic context of the sample data also suggests that there are different sources of 
contamination. As evidenced by the occurrence of lead and mercury in reach DP-1, the Los Afamos 
townsite is the source for some metals, as shown on Figure 3.2-2. The highest concentrations and the 
highest percentage of sample results above the background values occur in reach DP-1, and especially 
reach DP-1 West. For cobalt, there is no apparent geographical concentration trend; thus it is difficult to 
ascertain the source of cobalt leading to modestly elevated concentrations in reaches DP-2 and DP-3. 
There are relatively few detected selenium results; thus there is only weak evidence for a decline in 
concentration from the head of DP Canyon to its confluence with Los Alamos Canyon. In summary, the 
nature and spatial trend of inorganic COPCs in DP Canyon largely indicate that the cumulative affects of 
urban activity within the Los Alamos townsite are responsible for many of the inorganic COPCs. 

3.2.2 Radionuclide COPCs in Sediment 

Seven radionuclides were identified as COPCs in Section 3.1.2: americium-241; cesium-137; 
plutonium-238; plutonium-239,240; strontium-90; tritium; and uranium-234. All these radionuclides were 
reported above background values in prior investigations at one or more PASs in the watershed, most 
notably the PAS 21-011 (k) outfall, as summarized in Section 1.3.2. 

The normalized plot for the radionuclides, Figure 3.2-3, is based on the reported values for each 
radionuclide (results were not censored by the minimum detectable activity value). The normalized plot 
shows that six radionuclides were detected at activities far above the background value (more than 10 
times the background value). These key radionuclides are americium-241; cesium-137; plutonium-238; 
plutonium-239,240; strontium-90; and tritium. The background value for americium-241 is based on alpha 
spectroscopy, which is about 10 times less than the typical gamma spectroscopy detection limit for 
americium-241. The remaining radionuclide; uranium-234, was measured at a maximum activity less than 
the background value. 
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Maximum radionuclide results normalized by background value 

Evidence of the general source areas for radionuclide COPCs and variations between reaches are seen 
in plots showing radionuclide concentration as a function of distance along the channel (Figure 3.2-4). 
Concentrations of americium-241; cesium-137; plutonium-239,240; and strontium-90 clearly increase 
greatly in DP-2 relative to upstream, reflecting their source at the PRS 21-011 (k) outfall, and remain 
elevated in reaches DP-3 and DP-4. The occurrence of the highest americium-241 values in slightly 
different locations than the highest cesium-137 and strontium-90 values is also seen in this plot. The 
isotopic plutonium results also show variation in isotopic ratio, which is evident from Figure 3.2-4. The 
variation in isotopic ratios between these key radionuclides is discussed further in Section 3.3. 

With the exception of uranium-234, all other radionuclide COPCs significantly correlate with cesium-137. 
In addition, the statistical correlation is highly significant for americium-241; plutonium-238; 
plutonium-239,240; and strontium-90. The lack of correlation with uranium-234 is not surprising because 
none of the uranium-234 sample results is greater than the background value. Thus, there is only a 
limited inventory of uranium-234 in DP Canyon sediments. Even so, the uranium-234 sample 
(0121-97-1432) in reach DP-4 with the isotopic ratio indicative of enriched uranium also had high values 
for americium-241 (28.6 pCi/g) and cesium-137 (93.2 pCi/g). 
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Although there are strong correlations of cesium-137 with americium-241; plutonium-238; 
plutonium-239,240; and strontium-90, there is also variation in the concentration ratios between these 
radionuclides. As discussed in Section 3.3, the variation in isotopic ratios apparently relate to variations in 
the contaminant release history from the PRS 21-011 (k) outfall, and are modified by the downstream 
addition of sediments from numerous sources. 

Tritium was detected at low levels above the background value in reaches DP-1, DP-3, and DP-4. The 
maximum value for reach DP-2 was resampled, and the resample value (0.23 pCi/g for sample 
CA21-98-0083) was much less than the original value (3 pCi/g in sample 0121-97-1362). The large 
difference in the resample data suggests high uncertainty in the tritium sample results. However, even if 
the maximum value in reach DP-2 is excluded, the largest tritium sample result for DP Canyon sediments 
is from reach DP-2. Thus, even with some uncertainty in the maximum value, the sediment sample results 
suggest that tritium is associated with releases from the PRS 21-011 (k) outfall. 

Lastly, it is worth noting that plutonium-239,240 and tritium were measured slightly above background 
value in reach DP-1. One possible explanation for these modestly elevated concentrations is stack 
emissions or other airborne deposition of these contaminants from TA-21 sources. This explanation likely 
seems based on the elevated concentrations detected in a "baseline" study of mesa-top soils at TA-21, 
which showed greatly elevated isotopic plutonium, uranium, and tritium levels in soils surrounding the 
main TA-21 industrial complex (Ryti 1997, 58239). 

3.2.3 Organic COPCs in Sediment 

Thirty-three organic chemicals were detected in DP Canyon sediment samples and therefore are 
identified as COPCs, as discussed in Section 3.1.3. There are three major groups of organic COPCs in 
DP Canyon sediments: PCBs and pesticides, SVOCs, and VOCs. One PCB (Aroclor-1260) and six 
pesticides were detected in DP Canyon sediments. Two VOCs, acetone and toluene, were detected. 
Lastly, 25 SVOCs were detected, including polycyclic aromatic hydrocarbons (PAHs) or plasticizers 
(various phthalates). In addition, organic analyses in DP Canyon included analysis for TPH-DROs. The 
TPH-DRO data will help determine the contribution of DP Tank Farm (PRS 21-029) and other Los Alamos 
townsite organic contaminant sources to DP Canyon sediments. 

The upper Los Alamos Canyon sediment investigation included one sample collected from reach DP-4. 
Information for this sample was included in data review and statistical analyses of the upper Los Alamos 
Canyon sediment data (Reneau et al. 1998, 59160). The sample ID is 04LA-96-0140; results from this 
sample will supplement the information collected in the current investigation. The results for sample 
04LA-96-0140 are consistent with the other results for DP Canyon sediments, except that one additional 
organic COPC (dibenzofuran) was detected in sample 04LA-96-0140. Dibenzofuran was detected in 
sample 04LA-96-0140 at about one-tenth the EOL, and was not detected in any other DP Canyon 
samples. Because the dibenzofuran detection frequency is less than 2% (1 detect in 56 combined 
samples; see Table D-3.0-3, Summary of Organic Chemical Analyses for Sediment in DP Canyon 
Reaches), dibenzofuran will not be added to the DP Canyon sediment COPC list. 
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The normalized plots for organic chemicals in Figure 3.2-5 use the maximum detected sample results. 
Figure 3.2-5a presents the normalized plot for TPH-DROs and PAHs, Figure 3.2-5b presents the 
normalized plot for PCBs and pesticides, and Figure 3.2-5c presents the normalized plot for 
miscellaneous SVOCs and VOCs. These plots show that 12 chemicals were measured at greater than 10 
times the EOL in reach DP-1, and 7 chemicals were measured greater than 5 times the EOL in other 
reaches. However, TPH-DROs were detected in all reaches, and the maximum value in reach DP-4 was 
20 times the EOL. The maximum value for detected PAHs is less than 10 times the EOL in reach DP-2 
and less than 5 times the EOL in reaches DP-3 and DP-4. The maximum concentration of these detected 
PAHs is roughly 2 times the EQL or less in reach DP-2. The only detected PCB, Arolcor-1260, shows a 
decreasing concentration down DP Canyon, but the maximum concentration in reach LA-2 is greater than 
the concentration in reaches DP-2, DP-3, or DP-4, indicating other sources in upper Los Alamos Canyon. 
Two pesticides, aldrin and Heptachlor Epoxide, were detected only in reach DP-1. The other pesticides 
were detected in multiple reaches, and the highest concentrations for all pesticides detected in DP 
Canyon, except 4,4'-DDE, were from reach DP-1. Pesticide concentrations decrease from DP-1 to DP-2, 
but the order of concentrations between DP-3 and DP-4 does not always follow the physical order of 
these reaches. Other than phthalates, only 2,4,6-trichlorophenol was detected at levels greater than the 
EOL for the chemicals plotted in Figure 3.2-5c. Phthalates are known field and laboratory contaminants 
and commonly occur in the environment from industrial and residential activities. 

Based on a review of the concentration trend plots and the statistical analyses presented in Appendix E, 
the organic chemical COPCs fall into two groups. The first group consists of TPH-DROs, PAHs, 
Aroclor-1260, and pesticides, which have the maximum values in reach DP-1. The detected values for 
these organic COPCs are positively correlated with zinc (Appendix E), which is an indicator of COPCs 
with a probable Los Alamos townsite source. The second group consists of the miscellaneous SVOC and 
VOC chemicals shown in Figure 3.2-5c. These chemicals are not collocated with other COPCs. There is 
also little process knowledge to warrant predicting their presence in DP Canyon sediments, with the 
exception of benzoic acid (a breakdown product of benzene) and toluene. VOC samples were collected to 
document the presence or absence of BTEX or benzene, toluene, ethylene, and xylene associated with 
releases from DP Tank Farm and non-Laboratory sources in the Los Alamos townsite. Although the 
presence of two of the BTEX components was inferred from the DP Canyon sediment data, the reported 
values for these chemicals do not suggest significant BTEX contamination in DP Canyon sediments. 

Evidence of the general source areas for organic COPCs and variations between reaches are seen in 
plots showing the concentrations of representative organic COPCs as a function of distance from the 
head of DP Canyon (Figure 3.2-6). Figure 3.2-6 shows the geographic changes in concentrations of 
TPH-DROs, a representative PAH [benzo(a)pyrene] and a representative pesticide (4,4'-DDT}. TPH-DRO 
concentrations show a decreasing trend from the head of DP Canyon to the confluence with Los Alamos 
Canyon. This concentration trend suggests that oils are entering DP Canyon from the Los Alamos 
townsite. The plot for benzo(a)pyrene shows a similar decreasing trend for detected sample results, but 
also shows that many samples have elevated detection limits. The presence of elevated detection limits 
somewhat impairs the visual evidence for a concentration trend. Lastly, 4,4'-DDT shows a decreasing 
concentration trend of both detected and nondetected sample results for samples collected further from 
the head of DP Canyon. Thus, the detected sample results indicate that Los Alamos townsite is the 
source of organic contamination in DP Canyon. 
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3.2.4 Inorganic COPCs in Alluvial Groundwater 

Nine inorganic chemicals were identified as alluvial groundwater COPCs based on statistical and 
graphical data evaluations, as discussed in Section 3.1.5. Only one alluvial groundwater COPC, calcium, 
also was a sediment COPC. Thus, contaminated sediments may not be the source for most of these 
inorganic alluvial groundwater COPCs. To evaluate the contribution of storm water runoff to contaminated 
alluvial groundwater, a scatter plot was prepared that shows the relation between the concentration of the 
nine inorganic COPCs in alluvial groundwater and the concentration of the same analytes in storm water 
(Figure 3.2-7). The identity of the COPCs is not important in this plot; rather the overall similarity or 
difference in concentrations between storm water and alluvial groundwater is most important. Figure 
3.2-7a shows the relation between the unfiltered sample results, and Figure 3.2-7b shows the filtered 
sample data. The plot also shows the line of equality to help determine which sampling locations have the 
higher concentration. Figure 3.2-7a shows that unfiltered concentrations of inorganic chemical COPCs 
are distributed both above and below the line of equality. Two values for manganese are noted on Figure 
3.2-7a, and these values show that concentrations of manganese in unfiltered water from LAUZ-1 and DP 
Spring are much lower than concentrations in unfiltered storm water. Unfiltered storm water is not viewed . 
to represent the most appropriate data for evaluating alluvial groundwater baseline conditions, because 
the suspended particulates may settle out of suspension or be filtered as water passes through the 
alluvial matrix. Thus, the filtered sample results are a better indicator of the input of COPCs from storm 
water into DP Canyon alluvial groundwater. Figure 3.2-7b shows that all filtered sample results for 
LAUZ-1, LAUZ-2, and DP Spring are above the line of equality, except ior the manganese maximum 
result for DP Spring. Thus, concentrations of inorganic COPCs are greater in alluvial groundwater than 
storm water, which suggests that storm water does not contribute a significant amount to the 
concentration of alluvial groundwater inorganic COPCs in DP Canyon. The implication is that storm water 
recharging the alluvial aquifer is altered physically or geochemically in the subsurface, which results in 
alluvial groundwater that is chemically distinct from its storm water source. This interpretation is discussed 
further in Chapter 4 as part of the revised conceptual model. 

3.2.5 Radionuclide COPCs in Alluvial Groundwater 

Five radionuclides were identified as alluvial groundwater COPCs, based on statistical and graphical data 
evaluations (see Section 3.1.5). Four of these COPCs, plutonium-239,240; strontium-90; tritium; and 
uranium-234, are also sediment COPCs. The remaining alluvial groundwater COPC, uranium-235, is 
inferred to represent releases of enriched uranium from the PRS 21-011 (k) outfall,.which also is 
suggested by identifying uranium-234 as a COPC in sediment. The identification of specific uranium 
isotopes is somewhat hampered by the apparent small inventory of enriched uranium and the 
confounding effects on these data of detection limits and background uranium concentrations. However, 
contaminated sediments are the apparent source for all these alluvial groundwater radionuclide COPCs. 
Radionuclides were not measured in storm water, because the storm water sampling stations were 
located upstream of known radionuclide source areas. Spatial trends in radionuclide concentrations were 
evaluated by preparing a scatter plot (Figure 3.2-8) that shows the relations between the concentration of 
radionuclides in the first alluvial groundwater well (LAUZ-1) and the downgradient alluvial groundwater 
sampling locations (LAUZ-2 or DP Spring). Figure 3.2-8 shows only the relations between the unfiltered 
sample results, which show that only three radionuclide COPCs were detected at multiple sampling 
locations. Tritium and uranium-235 were detected in one sample and thus one location each, and these 
COPCs are absent from Figure 3.2-8. Only strontium-90 and uranium-234 were detected in filtered water 
samples. The sample results for strontium-90 basically are identical in unfiltered and filtered samples. 
Sample results for uranium-234 are not greatly affected by sample filtering. Figure 3.2-8 shows that 
concentrations of radionuclide COPCs are lower in LAUZ-2 and DP Spring than in LAUZ-1. This 
decreasing spatial concentration trend between LAUZ-1 and DP Spring supports the interpretation that 
the source of radionuclide contaminants in DP Canyon alluvial groundwater is sediments affected by PAS 
21-011 (k). Additional discussion of the observed concentrations trends for alluvial groundwater 
radionuclide COPCs are presented in discussion of the revised conceptual model in Chapter 4. 
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Because of the frequency of detection of strontium-90 in the current data and the historical detection of 
strontium-90 in DP Canyon alluvial groundwater, time-series analyses of strontium-90 data from this 
investigation are presented. The time-series plots show strontium-90 concentrations by sampling location 
and sample collection date for 1997 and 1998 ER samples (Figure 3.2-9). Figure 3.2-9a shows the time 
trend for the unfiltered sample results, and Figure 3.2-9b shows the time trend for filtered water data. 
These limited data show that concentrations in LAUZ-1 were variable, and the maximum concentration 
was from the fall sampling event. Concentrations in DP Spring also varied, but the highest DP Spring 
concentration was from a summer sampling event. Concentrations in LAUZ-2 were less variable, and the 
maximum value was similar to minimum concentration. However, a single year of sampling is not 
sufficient time to evaluate seasonal trends in strontium-90 concentrations. These plots also show that the 
concentrations of strontium-90 in unfiltered and filter samples basically are identical. 
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To show a longer time series, a plot of the average concentrations (of unfiltered and filtered samples, as 
well as one pair of field duplicate samples) versus time was constructed that combines data 1997-1998 
with 1995 alluvial well data and 1993-1995 samples collected from DP Spring. The 1993-1995 DP 
Spring strontium-90 results were reported by Goff and Werner (LANL 1996, 63895); NMED and EPA data 
are presented in Appendix D. Because the EPA strontium-90 sample results appeared to be anomalous, 
one-half the gross beta result was used as an estimate of strontium-90 sample concentration. Figure 
3.2-10 shows the EPA and NMED samples collected in September and October 1998, Laboratory ER 
Project samples collected in February 1995, and the sample data shown in Figure 3.2-9. Figure 3.2-10 
shows that the concentration in LAUZ-1 apparently dropped by more than 50% between 1995 and 
1997-1998. In contrast, little variation in DP Spring strontium-90 concentrations is noted between 1993 
and 1998. There is also little change from the February 1995 LAUZ-2 concentration and the 1997-1998 
concentrations. Thus, the existing data do not provide consistent evidence for an increase or decrease in 
strontium-90 concentrations over time. Some decrease is expected from radioactive decay, and some 
decrease In concentration could be associated with removal of approximately 400 yd3 of the contaminated 
soil from the PRS 21-011 (k) hills lope where storm water runoff historically was in contact with highly 
contaminated hillslope contaminants. Because of the similarities in concentration at LAUZ-2 or DP Spring 
over time, the value reported for LAUZ-1 in February 1995 may be anomalous (i.e., a laboratory reporting 
or analysis error). 
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Figure 3.2-10. Time-series plot of average strontium-90 concentrations by sampling location 

August 1999 3-54 ER19990010 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 

f 

f 



DP Canyon Reach Report 

3.2.6 Organic COPCs in Alluvial Groundwater 

Two organic chemicals were detected in DP Canyon alluvial groundwater or DP Spring samples and 
therefore were identified as COPCs, as discussed in Section 3.1.6. Bis(2-ethylhexyl)phthalate was 
detected in two filtered alluvial groundwater samples, which seems contrary to the known solubility of this 
chemical. One VOC (1 ,2-dichloroethane) was detected in an unfiltered DP Spring sample. After this VOC 
was detected, DP Spring was resampled, but no VOCs were detected in this resample or any later 
sampling event. Thus, the presence of 1 ,2-dichloroethane was not confirmed by any other sample data. 
The limited detection frequency and somewhat anomalous detection of organic chemicals do not indicate 
significant contamination of organic COPCs in alluvial groundwater or DP Spring. Thus, discussion of the 
potential sources for these COPCs is not warranted. 

3.2.7 Multimedia Assessment of COPCs 

The multimedia assessment of DP Canyon COPCs is based on the similarity or dissimilarity of COPCs by 
analyte groups (inorganic chemicals, radionuclides, and organic chemicals) and media (sediment or 
water). Inorganic COPCs are not similar because only calcium is found in both sediment and alluvial 
groundwater. As discussed in Section 3.2.1, the possible source for calcium in both alluvial groundwater 
and sediment may be the abundant concrete in reach DP-1. A concrete culvert, approximately 30m long, 
is located at the head of DP Canyon. This culvert is another likely calcium source. The radionuclide 
COPCs are similar in both alluvial groundwater and sediment, and the arluvial groundwater radionuclide 
COPC list is basically a subset of the sediment COPC list. Radionuclides not detected in alluvial 
groundwater or not detected in filtered water samples are known to have lower water solubility. Lastly, 
there is basically no overlap in the organic COPCs because only two organic chemicals were identified as 
COPCs in alluvial groundwater or DP Spring. This lack of overlap is predicted by the low solubility of the 
organic chemicals identified as sediment COPCs. 

An important part of the data assessment for DP Canyon is understanding the relevance of the storm 
water sample results. The storm water data were collected to help provide a "baseline" or initial 
concentration of COPCs in surface water before it recharged the alluvial groundwater. What is apparent 
from the graphics presented in Section 3.2.5 is that storm water has a different chemical signature than the 
alluvial groundwater. To help understand the relation of chemical concentrations in storm water to active 
channel sediments, a scatter plot was prepared to compare constituent concentrations in the active 
channel sediments to constituent concentrations in storm water. Figure 3.2-11 shows the concentration of 
detected inorganic and organic chemicals in the active channel sediments versus the concentration of the 
same chemicals in unfiltered storm water. The points showing the inorganic chemical data basically fall on 
a straight line, which suggests that the concentration of the inorganic chemicals in storm water is due to a 
suspended solid load of sediment particles. This point is also evident by examining the difference between 
filtered and unfiltered storm water samples. In addition, storm water also acts to supply contamination to 
the sediments, which complete the cycle of contaminant transport and deposition. Sodium shows as an 
outlier on the plot, and has a higher concentration in unfiltered storm water than in sediment. Thus, sodium 
appears to be entering DP Canyon in storm water events, and residual amounts of sodium may be 
associated with use of road salts during the winter. The organic chemicals generally are present at a lower 
concentration than the inorganic chemicals. An exception is bis(2-ethylhexyl)phthalate, which is presented 
in unfiltered storm water at a much higher percentage than other organic chemicals. The apparent 
introduction of this one plasticizer from storm water could explain its presence in alluvial groundwater, with 
the important exception that bis(2-ethylhexyl)phthalate was detected in filtered alluvial groundwater and 
not detected in filtered storm water. In summary, the simplest interpretation is that the unfiltered storm 
water data support the evaluation of sediment contaminant transport and that these storm water data do 
not provide useful information on the baseline concentrations of chemicals in alluvial groundwater. 
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3.3 Key Contaminant Analyses in Sediment 

Key contaminants are those that can be unambiguously associated with Laboratory effluent releases and 
are at sufficient concentrations to support the analysis of how contaminants and sediments have been 
transported and deposited over time: The key contaminants are also used to guide field investigations 
and make preliminary assessments of data sufficiency. The radionuclides americium-241; cesium-137; 
plutonium-238; plutonium-239,240; and strontium-90 were selected as key contaminants for DP Canyon 
because they are the best indicators of the potential impacts to canyon sediment from Laboratory 
operations, specifically operations conducted at T A-21. These five radionuclides were also identified as 
key COPCs in upper Los Alamos Canyon sediments (Reneau et al. 1998, 59160). The assessment of 
reach sediment data from upper Los Alamos Canyon indicated that DP Canyon, specifically PRS 
21-011 (k), is the most important source of the americium-241, cesium-137, plutonium-238, and 
strontium-90. Uranium and tritium were also reported in PRS 21-011 (k) effluent; these radionuclides were 
not present in high concentrations in sediment and water and are therefore not good measures of 
sediment transport. Although plutonium-239,240 is present in DP Canyon sediments and at PRS 
21-011 (k), most plutonium-239,240 contamination in upper Los Alamos Canyon is believed to be derived 
from one or more PRSs in Los Alamos Canyon above the confluence with DP Canyon. Key contaminants 
also were selected based on their suspected contribution to human-health r\sk. The human-health risk 
evaluation conducted for sediment contamination in upper Los Alamos Canyon indicates that cesium-137 
and strontium-90 are the main human-health risk drivers in Los Alamos Canyon and therefore are 
important in the DP Canyon assessment (Reneau et al. 1998, 59160). Strontium-90 is also a significant 
contaminant in alluvial groundwater in DP Canyon and upper Los Alamos Canyon (LANL 1995, 50290; 
Longmire et al. 1996, 54168). However, alluvial groundwater data from upper Los Alamos Canyon above 
the confluence of DP Canyon indicate that the majority of strontium-90 contamination is from DP Canyon. 

Inorganic and organic contaminants identified in DP Canyon are interpreted as being derived from non
Laboratory sources in the Los Alamos townsite (see Section 3.2). These contaminants are not considered 
indicators of releases from Laboratory PASs and are not considered key contaminants for the purpose of 
developing a revised site conceptual model by interpreting their spatial distribution or sediment transport 
dynamics in DP Canyon. They are evaluated in this report, however, for their contribution to risk. 

This section presents and evaluates the sedimen"t data for the key contaminants (americium-241, 
cesium-137, plutonium-238, plutonium-239,240, and strontium-90). The discussion focuses on examining 
variations in the concentrations of these radionuclides between geomorphic units and sediment facies in 
each reach and the effects of particle size variations and sediment transport and deposition on contaminant 
concentrations. In addition, these data are combined with data on the areas, thicknesses, and density of 
post-1942 sediments in the geomorphic units to calculate estimates of radionuclide inventories of by 
geomorphic unit, by facies, and by reach. In Chapter 4 these data are used to refine the conceptual model 
for contaminant transport and distribution in DP Canyon, and in Chapter 5 these data and.data on the other 
COPCs are used to prepare preliminary assessments of human-health risk and ecological risk. 

3.3.1 Geomorphic Evaluation of Radionuclide Data 

Concentrations of each radionuclide vary by several orders of magnitude within the sediments of DP 
Canyon. This variability is affected by the age of the sediment deposits relative to the time of contaminant 
releases, the physical processes of sediment transport, and the mixing of sediment from a variety of 
sources. The geomorphic evaluation of these data is a necessary part of this investigation for revising the 
DP Canyon conceptual model. The updated conceptual model will then describe contaminant inventories, 
how contaminants are transported through DP Canyon, and the likely consequences for various 
remediation decisions including "no action." Aspects of the radiological data that are evaluated in a 
geomorphic context are also presented in this section. 
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3.3.1.1 Binning of Radionuclide Data 

Fixed-point gross gamma radiation data, walkover radiation survey data, and laboratory analytical results 
for cesium-137 were used to support the designation of geomorphic units (discussed in Section 2.2.1). 
Analytical results for cesium-137 are, therefore, consistent with the geomorphic unit designations with a 
few exceptions that result from variability in contaminant concentration within any geomorphic unit. It is 
assumed that the grouping or "binning" also adequately describes populations of analytical data for other 
radiological contaminants that are collocated with cesium-137. 

The cesium-137 data in each reach were first examined after being "binned" by individual geomorphic 
units and sediment facies, and where appropriate, these subsets of data were combined into larger bins 
to increase sample size (Tables 3.3-1, 3.3-2, and 3.3-3). Cesium-137 results from coarse-grained 
sediments and fine-grained sediments were kept in separate "bins" to evaluate the variation in 
contaminant concentration as a function of particle size. Samples within the same sediment facies in 
different units were kept in separate bins if the variations in radionuclide concentration provided 
information on time-dependent trends in a reach (e.g., where c1 sediment in active channels has less 
cesium-137 than texturally similar c2 sediment in older, abandoned channel units), but these subsets 
were combined where no such trends were apparent in the data. These grouped or binned data are used 
to support the geomorphic assessments and human-health risk assessments in this report; therefore, the 
specific binning process is an important part of the data evaluation. This discussion of the binning process 
documents the specific rationale used in this investigation. 

3.3.1.2 Evaluation of Effects of Sediment Age and Particle Size 

Temporal trends in radionuclide concentration in each reach were evaluated by examining the 
radionuclide data in terms of different ages of associated geomorphic units. Constraints on relative 
sediment age were provided by examining radioisotope ratios in sediments, spatial (inset) relations 
between geomorphic units, and/or vertical stratigraphic relations (deeper sediment layers within a 
stratigraphic section being older than shallower sediment layers). Because available data indicate that 
radionuclide COPCs tend to occur in higher concentrations in finer-grained sediments of a given age, it is 
appropriate to compare samples with similar particle-size characteristics to determine if differences or 
similarities in radionuclide concentration between samples provide insight into time-dependent trends. For 
each reach, all samples were compared on scatter plots showing the relation of different radionuclide 
concentrations to various particle-size parameters (e.g., percent silt and clay and median particle size), 
helping to identify sediment packages that share similar relations between radionuclide concentration and 
particle size. Scatter plots comparing radionuclide data and organic matter content were also examined 
because many contaminants can be preferentially associated with organic colloids {Langmuir 1997, 
56037), and positive correlations have been reported between radionuclide concentration and organic 
matter content in sediments at the Laboratory (Nyhan et al. 1976, 117 47). These plots are presented in 
Appendix B, Figures B2-1 through B2-18. 

Additionally, data on radioisotope concentrations in DP Canyon surface water collected at environmental 
surveillance sampling station DPS-1 in DP-2 (near PAS 21-011 [k]) can be used as a general indicator of 
the contaminant release history and age trends in the key radioisotopes supported by data from the 
actual effluent (Reneau 1999, 63138). Table 3.3-4 provides a summary of the Environmental Surveillance 
Group data collected at DPS-1. These data show an overall decreasing trend in concentration over time 
for all radionuclides. Also, note the spike in the americium-241 concentration in 1979. This corresponds to 
an overall trend towards higher americium-241 concentrations following 1979, which is also indicated by 
effluent data (Reneau 1999, 63138) and provides insight into sediment age. Figure 3.3-1 is a plot 
illustrating the trend of cesium-137 and americium-241 concentrations in surface water at DPS-1 
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Table 3.3-1 
Summary of Binned Analyses and Isotope Ratios in Reach DP-2 

:s:: l> -o 
(f), 3 0 (f) c c -o -· a. , , , 

0 "' -"TT, N -· , ~ "C ~ Ill wS. ru a. r;· ;::· ::3 
!:!. ~j" Q-o 5"- ;::· u> 0 

~ 
c ~E. (II (II ru ru n- 3 3 Ill :a Ill ::1. .§!. .:, .:, 0 ~ Ill -· w n ~ ..... w 

iD .... 00 

fine fs
3 

5-20 1.19 6.8 0.053 0.355 
fine vise 0-33 1.56 3.43 0.068 0.28 
fine vfs 33-60 2.5 3.66 0.112 0.475 
fine vfs 60--73 4.1 4.85 0.229 0.915 

average 2.34 4.69 0.12 0.51 
standard deviation 1.30 1.54 0.08 0.28 
maximum 4.10 6.80 0.23 ·0.92 
minimum 1.19 3.43 0.05 0.28 
median 2.03 4.26 0.09 0.42 
number of samples 4 4 4 4 

fine vfs 0-20 5.3 88 0.218 2.97 

fine vfs 20--41 1.65 94.7 0.181 4.13 

fine Is 40--55 0.75 8.6 0.047 2.46 

fine Is 55--76 1.3 9.6 0.096 3.46 

fine Is 0-20 1.03 0.69 0.08 0.2 

fine Is 20--51 5.73 2.5 L 0.398 0.923 

fine vfs 55--70 5.9 14.4 0.347 1.411 
-

fine Is 0-29 0.65 0.96 - -
fine vfs 29--51 0.94 1.35 - -
fine Is 0-21 18.4 11 A 0.549 1.238 

fine csi
0 

30--45 29.8 25.8 0.989 3.77 

fine vfs 54--65 3.4 442 0.158 3.95 

fine csi 76--82 2.95 6.2 - -
average 5.98 54.32 0.31 2.45 

standard deviation 8.58 120.74 0.29 1.42 

maximum 29.80 442.00 0.99 4.13 

minimum 0.65 0.69 0.05 0.20 

median 2.95 9.60 0.20 2.72 

number of samples 13 13 10 10 

-o (f) c 
0 .:, 
~ :IJW 

ru «> ;::· e. =a 
3 0 c 
<h .:, 
0 w 

00 

2.43 b 

0.56 

0.54 

0.76 

1.07 4.3 

0.91 

2.43 

0.54 

0.66 

4 

15.1 -
32.8 -
11.9 -
15.9 -
0.11 -

4.76 -
5.8 -
0.13 -
0.33 -
1.26 -
7.4 -
3.74 -

12.8 -
8.62 8.0 

9.24 

32.80 

0.11 

5.80 

13 

l> 
3 

:II~ 
ru .... 
e.:o 
0 c 

.:, 
w 
CD 

4.8 

-
-
-
-
-
-
-
-
-
-
-
-

2.4 

0 
Ill .... 

:IJW 
ru :::::! 
~> 
0 3 

.:, .,.. .... 

2.0 

-
-
-
-
-
-
-
-
-
-
-
-
9.1 

. 

tJ 
l:l 

Q 
~ 
:::1 

::n 
<ll 
Ill g. 
::n 
~ 
0 
~ 



):.. 

<§ 

~ 
...... 

~ 

(..) 

~ 

gj 
...... 

I ...... 
0 

-

C/) 

"' 3 
"C 
iii" 
6 

0121-97-1364 

CA21-98-0082 

0121-97-1362 

CA21-98-0084 

CA21-98-0085 

CA21-98-0081 

CA21-98-0148 

CA21-98-0090 

CA21-98-0091 

CA21-98-0099 

CA21-98-01 01 

0121-97-1441 

CA21-98-0080 

- -

r-
0 
n 
~ o· 
::I 

6 

21-05498 

21-05500 

21-05500 

21-05500 . 

21-05500 

21-10952 

21-10952 

21-10955 

21-10955 

21-10959 

21-10960 

21-05502 

21-10951 

-- ..... 

C') ., 
0 

c:: 3 
::::1 0 ::;:-a 

f1 

f1 

f1 

f1 

f1 

f1 

f1 

f1 

f1 

f1 

c1 

::J" n· 

c2 

c3a 

..... 

C/) , ., 
"' 0.. n -· 
iii"~ 
"' a 

fine 

fine 

fine 

fine 

fine 

fine 

fine 

fine 

fine 

fine 

coarse 

coarse 

coarse 

-
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Table 3.3-1 (continued) 
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CA21-98-0100 21-10959 11 coarse cs 39-53 

average 

number of samples 

a fs = fine sand. 

b A dash in the table means "not analyzed" or not calculated in the case of isotope ratios. 

c vfs = very fine sand. 

d csi = coarse silt. 

e cs = coarse sand. 
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ms = medium sand. 
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Summary of Binned Analyses and Isotope Ratios in Reach DP-3 
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Summary of Binned Analyses and Isotope Ratios in Reach DP-4 
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b A dash in the table means "not analyzed." 

c Is = fine sand. 

d cs = coarse sand. 

e ms = medium sand. 
f 

vcs = very coarse sand. 
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Table 3.3-4 

Summary of Environmental Surveillance Data from Surface Water Sampling Station DPS-1 

Year Tritium Sr-90 

1967 540000 28600 

1968 20000 11360 

1969 430000 800 

1970 402222 56B 

1971 356000 716 

1972 396100 _a 

1973 310000 -
1974 11000 -
1975 19000 -
1976 445000 384 

1977 130000 -
197B B1200 197 

1979 3200 -
1980 4100 9.5 

19B1 5100 -
1981 1300 29B 

19B2 46000 362 

1982 64000 -
1983 29000 -
19B4 300 -
19B4 4500 -
19B5 1500 -
1985 BOO -
1986 1200 -
1986 600 -
1986 900 -
19B7 ·1500 -
19B7 500 -
1988 700 -
1989 1200 -
1990 - -
1991 dry dry 

1992 BOO 19.6 

1993 - -
1994 200000 6.5 

1995 200000 B4.5 

1996 - 0.2 

a A dash in the table means "not reported." 

b NC = not calculated. 

August 1999 

Pu-239,240/ 
Cs-137 Pu-238 Pu-239,240 Am-241 Pu-238 Ratio 

34000 3.B7 76.1 1.29 20 
13400 4.25 28.8 4.52 6.8 

3490 5.55 9.1 3.58 1.6 
692 0.81 2.2 1.19 2.7 

1200 1.16 2.07 0.6 1.B 
350 0.32 5.68 0.33 1B 
260 2.91 10.1 - 3.5 

4B 0.17 0.27 - 1.6 
12 0.27 0.57 - 2.1 
71 0.3 0.58 - 1.9 

- 0.69 1.67 - 2.4 

35 6.B1 3.26 - 0.5 
24 0.08 0.39 7.6 4.9 
19 0.4 0.97 4.7 2.4 

23 0.28 0.72 - 2.6 

30 1.44 2.38 - 1.7 

6 0.31 0.48 - 1.5 
31 0.61 1.11 - 1.8 

- 1.91 2.87 - 1.5 
121 4.4 8.2 - 1.9 
34 0.229 0.438 - 1.9 
72 0.494 0.162 - 0.3 

- 0.008 0.012 - 1.5 

59 0.067 0.18 - 2.7 

12 0.013 0.06 - 4.6 

36.5 0.035 - - NCb 
27 0.021 0.114 - 5.4 

16 ·0.01 0.014 - NC 
43 0 - - NC 
- 0 - - NC 
- - - - NC 
dry dry dry - NC 
44.8 0 0.182 0.3 NC 
- - - NC 

1.4 0.028 0.054 0.525 1.9 

1.56 0.032 0.026 0.065 0.8 

0.38 0.005 0.044 0.053 8.8 
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Figure 3.3-1. Plot of cesium-137 and americium-241 in surface water at DPS-1 

3.3.1.3 Radionuclide Inventory 

The discussion of radionuclide inventory in DP Canyon provides information for understanding sediment 
transport and deposition and the potential future contributions of DP Canyon contaminants to 
contamination in Los Alamos Canyon. Radionuclide inventories and concentration trends were useful in 
the Los Alamos Canyon investigation for developing the revised conceptual model for sediment transport. 
The key radionuclides americium-241, cesium-137, and strontium-90 were identified in the upper Los 
Alamos Canyon Reach Report as largely derived from sources in DP Canyon although the percent of the 
total inventory present in DP Canyon was unknown (Reneau et al. 1998, 59160). To build on the revised 
conceptual model presented in that report, it is important to calculate the inventories of these key isotopes 
within DP Canyon and assess those inventories in the context of the Los Alamos Canyon watershed. 

The estimated inventories of the key radionuclides are calculated using the data on average radionuclide 
concentrations (picocuries per gram), the estimated area (square meters) and average thickness (meters) 
of each sediment package, sediment density (grams per cubic meter), and average gravel content 
(proportion). Area and thickness data are summarized in Section 2.3, and gravel data are presented in 
Section B-3.0. Sediment density measurements are presented in Section B-4.0 of Reneau et al. (1998, 
59159). These calculations assume that the volume of each unit occupied by gravel contains no or very 
minimal radionuclide contamination because of the relations between particle size and radionuclide 
concentration in DP Canyon sediment samples. The total radionuclide inventory in each reach is 
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normalized by reach length, as measured along the stream channel on FIMAD topographic maps, which 
were prepared to facilitate comparison of the amount of each radionuclide in reaches of varying lengths 
and extrapolation between reaches (units of millicuries per kilometer). 

This report does not discuss the inventory of organic and inorganic contaminants in DP Canyon because 
of their inferred non-point source origin from the Los Alamos townsite and long duration of input to the 
canyon. Therefore, calculating the inventory for these contaminants will not provide results relevant to an 
evaluation of contaminant transport and residence time associated with Laboratory operations. 

3.3.1.4 Potential Remobilization of Contaminants 

Estimates of the percentage of the total radionuclide inventory most susceptible to remobilization in each 
reach were based on proximity to the active channel and the geomorphic history of channel changes (see 
Section 2.3). These estimates assume a time scale of approximately 50 yr and geomorphic processes 
similar to those documented during the past 45 yr (post-1942) and involve judgments as to the average 
sediment residence time in the different units. Where the average sediment residence time in a particular 
geomorphic setting is judged to be greater than 50 yr, most of the sediment is assumed to be not 
susceptible to remobilization; instead, additional sediment deposition may be the most important 
geomorphic process (e.g., most of the f1 units). All active channel sediment is assumed to be susceptible 
to remobilization during the next 50 yr. Abandoned channel units that occur adjacent to the active channel 
and that record deposition during high-intensity floods within narrow reaches, such as the channel units in 
reach DP-3, are also assumed to be susceptible to remobilization. However, local areas of abandoned 
post-1942 channel deposits that occur away from the active channel, such as a c3b unit in reach DP-4 
(location ID 21-05488), are not considered as susceptible to remobilization during the next 50 yr. Most 
floodplain areas are assumed to be stable for the next 50 yr, based partly on the common presence of 
trees greater than 1 00 yr old, although overland flow could result in relatively small amounts of sediment 
remobilization from the floodplains. 

3.3.1.5 Contaminant Concentration and Isotope Ratios 

The volume of effluent and the amount of plutonium in the effluent released from PRS 21-011 (k) both 
show decreasing trends over the duration of the release history. A memo on the PRS 21-011 (k) release 
history contains two figures that illustrate the effluent volume and plutonium trends over time (Reneau 
1999, 63138). These trends may be recorded in the concentrations of contaminants in sediments 
collected in a geomorphic and stratigraphic context, and therefore may be useful for determining relative 
age of geomorphic units. 

The ratios of the different radionuclides in PRS 21-011 (k) effluent have also varied over time and can 
provide insight into the age of sediment. For example, variations in the ratio of plutonium-239,240 to 
plutonium-238 (plutonium 239/238 ratios) indicate variations in the use of plutonium in Laboratory 
operations. Early Laboratory operations primarily used weapons-grade plutonium, which is dominated by 
plutonium-239,240, and high plutonium-239/238 ratios are found in sediments whose plutonium is derived 
largely from early Laboratory operations (such as Pueblo Canyon downstream from TA-45 where 
plutonium 239/238 ratios typically are 100 to 300 [Reneau et al. 1998, 59159]). In contrast, research 
using plutonium-238 became more important at the Laboratory beginning in about 1961, resulting in lower 
plutonium 239/238 ratios (Reneau 1999, 63138}. Monitoring data from the PRS 21-011 (k) outfall indicate 
average plutonium 239/238 ratios of approximately 1 to 7 from 1968 until the releases stopped in 1986. 
An additional change in radionuclide releases documented by the PRS 21-011 (k) outfall data is the 
increased discharge of americium-241 beginning in 1978. Average ratios of cesium-137 to americium-241 
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at PAS 21-011 (k) from 1973 to 1977 are approximately 8 to 9, whereas average ratios from 1978 to 1985 
are 0 to 6. The ratio of americium-241 to plutonium-239,240 is highest after 1978, averaging 
approximately 4 to 9 from 1978 to 1985 and only 0 to 8 from 1973 to 1977. 

Note that the cesium-137/americium-241 ratios in sediment deposits change over time because of 
radioactive decay of cesium-137 (half-life of 30.2 yr), although the major differences between geomorphic 
units are still apparent. Sediment deposited in 1975 with an original cesium-137/americium-241 ratio of 8 
to 9 now have a cesium-137 /americium-241 ratio of 5 to 3, and sediment deposited in 1982 with an 
original ratio of 0 to 6 now have a ratio of 0 to 4. 

In this report the ratios of various radionuclides were calculated from the analytical data for each sample 
and for averages in each bin. Averages for each bin are presented in tables for each reach, and the 
actual ratios of individual samples are sometimes used to constrain the age of specific sediment layers. 
Note that all these ratios are approximate, in part because of the relatively poor precision of many of the 
analyses associated with reported results close to the detection limit in many samples or the use of 
relatively_ low-precision analytical methods (i.e., the use of gamma spectroscopy measurements for 
americium-241 instead of the more precise alpha spectrometry method). However, the calculation of 
isotopic ratios using average concentrations within many samples should be more reliable than ratios 
calculated from individual samples because uncertainties can be reduced by averaging a farge data set. 
In addition, sediment with the highest radionuclide concentrations probably provides the most accurate 
estimate of isotopic ratios in the initial releases because sediment with low conc.entrations may include 
relatively high percentages of fallout-derived radionuclides. 

3.3.2 Contaminant Concentrations 

Data from this investigation were collected to represent concentrations and variability within geomorphic 
units with sample allocation made to statistically represent units with greater volume and those units with 
greater expected variability in concentrations. The purpose of the sample allocation process was to 
provide a more accurate estimate of contaminant inventory. The comparisons made in Section 3.3.2.1 
and 3.3.2.2 do not use the data in that manner, but rather combine data from all geomorphic units to 
provide an overview of spatial trends in contaminant concentration within DP Canyon. 

3.3.2.1 Comparisons Among Reaches 

The comparisons of contaminant concentrations are illustrated with box plots shown in Figure 3.3-2. 
These plots combine sample results from different geomorphic units, facies, and depths into one group to 
compare overall concentration trends. Each plot shows specific radionuclide concentrations, including 
background data, ranked among all reaches. The boxes show the median (horizontal bar within each box} 
and the 25th and 75th percentiles (upper and lower bounding ends of each box or interquartile range} of 
the ranked values. Comparing the boxes representative of each reach shows that the interquartile ranges 
for the reaches are similar, and the median values are within a factor of two. Thus, the concentrations of 
radiological contaminants are comparable among reaches DP-2, DP-3, and DP-4. 

Reach DP-3 contains the highest median of the ranked values for americium-241 and plutonium-238, and 
the highest median concentration for americium-241, cesium-137, and plutonium-238. Reach DP-4 
contains the highest median of the ranked values for cesium-137; plutonium-239,240; and strontium-90 
and the highest median concentration for plutonium-239,240 and strontium-90. 
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3.3.2.2 Comparisons Between Facies and Reaches 

A series of box plots (Figures 3.3-3 through 3.3-7) illustrate comparisons between fine- and coarse
grained facies among reaches for the key radionuclides. The plots compare the median radionuclide 
concentration for each facies and the median of the ranked radionuclide concentrations, which are 
organized by reach. Both the median of the ranked radionuclide concentrations and median radionuclide 
concentrations in each reach are highest in the fine-grained facies, with the difference between facies 
being the least for reach DP-2. Exceptions are plutonium-238 and plutonium-239,240, where the coarse
grained facies yields a slightly higher median of the ranked values and higher median concentration in 
DP-2, and cesium-137 which yields a slightly higher median of the ranked values in coarse-grained 
deposits in DP-2. 

Reach DP-2 

In reach DP-2, average americium-241 and strontium-90 concentrations are highest in the fine-grained 
deposits within c3b units, averaging 5.98 pCi/g, and 8.62 pCi/g, respectively. Average cesium-137 and 
plutonium-239,240 concentrations are highest in the coarse-grained facies of the c3b units. Similarly, high 
average cesium-137 concentrations occur in the c3b fine-grained facies. For americium-241; 
plutonium-239,240; and strontium-90, the f1 units contain average concentfations intermediate to 
concentrations found in the c3b fine-grained and coarse-grained sediments,, whereas cesium-137 
average concentrations are lower in the f1 units (Table 3.3-1 ). Concentrations of all key radioisotopes are 
low in the c1 coarse-grained deposits. 

Reach DP-3 

In reach DP-3, average concentrations of all key radionuclides are highest in the fine-grained sediments 
in the c3b units, with comparable average concentrations of americium-241 occurring in the f1 fine
grained sediments. The maximum concentrations of all radionuclides are highest in c2b fine-grained 
sediments (Table 3.3-2). Concentrations of all the key radioisotopes are low in the c1 sediment. 

Reach DP-4 

In reach DP-4, average concentrations of all key radionuclides are highest in the fine-grained sediments 
in the c2b units, with comparable average concentrations of americium-241 in the f1 fine-grained 
sediments. The average cesium-137 concentration of coarse-grained sediments in the c2b units in DP-4 
is higher than in coarse-grained sediments in DP-2 and DP-3. The maximum concentrations of all 
radionuclides in DP-4 are highest in c2b fine-grained sediments (Table 3.3-3). Concentrations of all key 
radioisotopes are low in the coarse-grained deposits in the c1 sediment. 
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Cesium-137 by reach/facies 
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Plutonium-238 by reach/facies 
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Plutonium-239 by reach/facies 
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Strontium-90 by reach/facies 

35 

30-

25-

20-
0 
en 
E: 
:::1 

"" 15-c: 
~ en 

10- I 
I I n 

s-
--·- u .. 

0 
DP-2/coarga DP-2/fines DP -3/co a rga DP-3nines DP-4/coarse 

Reach/facies 

Ranked strontium-90 by reach/facies 
----------

100 

90-

80-

70-

0 
m 60 E: 
:::1 

r--:----. 
~ _g 50-
en 

i : 

l__,___: 
"0 

"' 
t__ 

~ 
40-c: 

"' 0:: 

30-

20-

10 
DP -2/coa rse DP-2/fnes DP-3/coarse DP-3/fines DP-4/coarse 

Reactvecies 

Figure 3.3-7. Concentration and ranked values for strontium-90 by reach 

August 1999 3-76 

DP-4/fnes 

• ! 

. -.--

DP-4/fnes 

ER19990010 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 

' r 



DP Canyon Reach Report 

3.3.3 Age and Particle Size Relations 

3.3.3.1 Reach DP-2 

Age relations for DP-2 sediments are provided by comparing ratios of different radionuclides to temporal 
variations in ratios in the original effluent (Reneau 1999, 63138). Table 3.3-1 shows that the coarse
grained sediments in the c3b units have the highest average Cs/Am concentration ratio. The fine-grained 
c3b and f1 sediments have similar and significantly lower ratios than the coarse-grained c3b sediments. 
These ratios can be used to infer that the coarse-grained sediments at depth within the c3b units are the 
oldest post-1942 sediments in the reach and predate 1978. Fine-grained sediments stratigraphically 
higher within the c3b units and on the f1 floodplains likely are younger than 1978. This age relation is also 
supported by examining the plutonium-239/238 ratios. Except for c3b location 21-05499, where 
stratigraphically high fine-grained sediments appear to be relatively old, a fine-grained layer at 54 to 
65 em at c3b location 21-10954, and a deep (55 to 75-cm) layer in an f1 unit (location 21-05500), 
plutonium-239/238 ratios are lower in the higher stratigraphic layers suggesting that the shallower 
sediments are significantly younger and not genetically related to the underlying sediments. 

Scatter plots of the concentrations of americium-241·. cesium-137; pluton\um-239,240; and strontium-90 
versus particle size for reach DP-2 (Appendix B, Figures 8-2.0-5 tnrough 8-2.0-8) show relativeLy poor 
correlations between high concentrations and fine particle sizes. Strontium-90 shows the best correlation 
of all the radionuclides. This correlation may be caused by the relatively high solubility of strontium-90 
and the potential for migration to optimal sorption sites. The data in the plots also indicate that overall 
higher contaminant concentrations occur within the c3b units than the other units. This is based on data 
supporting decreasing contaminant concentrations in PRS-21-011 (k) effluent over time. The overall poor 
correlations are interpreted to be caused by minimal transport of sediments following initial sorption of 
contaminants in the PRS 21-011 (k) effluent. 

3.3.3.2 Reach DP-3 

As in reach DP-2, age estimates for sediments in DP-3 are based on the relation of the key radionuclides 
within sampled layers to records of the release ~istory for PRS 21-011 (k). Table 3.3-2 shows that all fine
and coarse-grained sediments have relatively low Cs/Am concentration ratios. Most notably, the coarse
grained sediments in the c3b units in reach DP-3 do not have the high Cs/Am concentration ratios that 
the coarse-grained sediments in the c3b units in reach DP-2 have, implying a younger age for the c3b 
coarse-grained sediments in reach DP-3. The plutonium 239/238 ratios of all fine- and coarse-grained 
deposits in reach DP-3 are comparable with younger c3b fine-grained sediments in reach DP-2. The 
radionuclide concentration ratios do not appear to provide evidence of distinct age relations, except for 
the possible young age implied by the low Cs/Am concentration ratio in the f1 unit. Additionally, no clear 
trend between isotopic ratios is apparent for either Cs/Am or plutonium-239/238 concentration profiles 
within stratigraphic sections in reach DP-3. This analysis suggests that most sediment in reach DP-3 is 
relatively young and may largely post-date 1978. 

Scatter plots of the concentrations of americium-241; cesium-137; plutonium-239,240; and strontium-90 
versus particle size for reach DP-3 show moderate correlations between high concentrations and fine 
particle sizes (Appendix B, Figures B-2.0-10 through B-2.0-13). Cesium-137; plutonium-239,240; and 
strontium-90 show the best correlations. 
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3.3.3.3 Reach DP-4 

Isotopic ratios for reach DP-4 sediments indicate that the coarse-grained c2b sediments are the oldest 
post-1942 sediments in this reach, and have relatively high Cs/Am ratios and relatively high 
plutonium-239/238 ratios. The Cs/Am ratios of overlying fine-grained layers in the c2b units are relatively 
low. One exception is sample location 21-05491, which has a coarse-grained layer with a low Cs/Am ratio 
at 53-83 em depth and a relatively high Cs/Am ratio in an overlying fine-grained layer. The f1 units 
characterized in reach DP-4 have low Cs/Am ratios that are indicative of relatively young, post-1978, 
sediment. Plutonium-239/238 ratios consistently show older coarse-grained sediments in c2b units 
underlying younger fine-grained sediments, implying that deposition of fine-grained sediments onto 
abandoned channel sediments (floodplains) occurred after a significant depositional hiatus. Average 
plutonium-239/238 ratios for f1 units also indicate a young age for those sediments. 

Age inferences for sediments in reach DP-4 imply that much of the sediment in reach DP-4 is older than 
in reaches DP-2 and DP-3. The Cs/Am isotope ratios indicate that abandoned channel sediment (coarse
grained facies) in reach DP-4 may be older than abandoned channel sediment found in reach DP-2. The 
average Cs/Am ratio for abandoned channel sediments in reach DP-4 is 49 compared with 27 in reach 
DP-2, and the maximum in reach DP-4 is 825 compared with 97 in reach DP-2. These isotope ratios 
suggest a pre-1978 age. Plutonium-239/238 ratios do not provide evidence of earlier (pre-1961) deposits 
in DP-4. In contrast, average and maximum Cs/Am ratios for fine-grained sediments in the "c" units and 
''f1" units are comparable across all reaches, suggesting that much of the deposition of fine-grained 
sediments onto abandoned channel deposits and on floodplains may have occurred after 1973. This 
relative age estimate is also supported by relatively low plutonium-239/238 ratios for the fine-grained 
sediments. 

Scatter plots of the concentrations of americium-241; cesium-137; plutonium-239,240; and strontium-90 
versus particle size for reach DP-4 (Appendix 8, Figures B-2.0-15 through B-2.0-18) show relatively 
strong correlations between concentrations and particle sizes for all radionuclides. The data in the plots 
also indicate that overall higher contaminant concentrations occur within the c2b units than within the 
other units. 

3.3.3.4 Reach Overview 

An assessment of the overall age trends for geomorphic units is illustrated with scatter plots of sediment 
data plotted according to geomorphic unit categories. Figures 3.3-8 and 3.3-9 show scatter plots of 
cesium-137 versus americium-241, and of plutonium-238 versus plutonium-239,240 concentration data, 
respectively, from all reaches organized into three groups: data from ca units (combined lower
concentration channel units from each reach), data from cb units (combined higher-concentration channel 
units from each reach); and data from f1 units. These plots show that the data from each of these groups 
fall within fairly distinct populations. The cb units overall contain more older deposits than the other units, 
based on isotope ratio data. The fields composed of cb data also show overall higher concentrations for 
the four plotted radionuclides, suggesting that higher concentrations also indicate older sediments. In 
general, the "ca" units have lower isotope ratios and fall within an overall lower-concentration population 
than the "cb" units. The f unit field shows isotope ratios and contaminant concentrations that indicate a 
range of ages including both typical "ca" and "cb" sediments, which is consistent with the concept that 
f-unit sediments record deposition of sediments throughout the post-1942 period. 
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3.3.4 Contaminant Inventory 

This section presents the inventory of key radionuclides by reach and compares inventories between 
reaches and within the various geomorphic units. Table 3.3-5 shows the estimated inventory for 
americium-241; cesium-137; plutonium-239,240; and strontium-90 in DP-2. Most of the inventory of each 
radionuclide in DP-2 occurs within fine-grained sediments in the c3b and f1 units. For each of these 
radionuclides, the estimated inventory is highest within the f1 units. It is notable, however, that 22% of the 
estimated cesium-137 and 22% of the estimated plutonium-239,240 inventory is in coarse-grained 
sediments within the c3b units. A comparison of the inventories of the combined c3b (coarse- and fine
grained sediments) and f1 units shows that the f1 units contain higher inventory than the c3b units for all 
radionuclides except cesium-137. Because concentrations of each contaminant are comparable between 
bins, the variations in inventory reflect variation in the volume of each geomorphic unit. Total estimated 
inventory of each radionuclide in geomorphic units that are susceptible to erosion from flood scouring (all 
"c" units) in reach DP-2 is 43% for americium-241; 62% for cesium-137; 42% for plutonium-239,240; and 
42% for strontium-90. 

In reach DP-3, the largest radionuclide inventory occurs within fine-grained sediments in the c3b and f1 
units, with 82% of the americium-241 inventory; 91% of the cesium-137 inventory; 68% of the 
plutonium-239,240 inventory; and 81% of the strontium-90 inventory (Table 3.3-6}. The estimated 
inventory of each radionuclide is highest within the f1 units with the exception of cesium-137, which is 
higher in the c3b fine-grained sediments. The high inventories reflect a combination of large unit areas 
and higher concentrations in the c3b and f1 bins. One main difference in the spatial distribution of 
inventory between reach DP-3 and reach DP-2 is the shift to significantly less cesium-137 and 
plutonium-239,240 inventory in coarse-grained sediments. The estimated inventory of cesium-137 in 
coarse-grained c3b sediments decreases from 22% of the reach total in reach DP-2 to 1% of the reach 
total in reach DP-3. The estimated plutonium-239,240 inventory in coarse-grained c3b sediments 
decreases from 22% of the reach total in reach DP-2 to 6% of the reach total in reach DP-3. The narrow, 
steep nature of reach DP-3 makes all geomorphic units outside the active channel equally susceptible to 
erosion during floods. This susceptibility is supported by the apparent overall young age of sediments 
within reach DP-3. 

In reach DP-4, the largest radionuclide inventory occurs within fine-grained sediments in the c2b and f1 
units, with 80% of the americium-241 inventory; 64% of the cesium-137 inventory; 88% of the 
plutonium-239,240 inventory; and 73% of the strontium-90 inventory (Table 3.3-7). The estimated inventory 
for each radionuclide is highest within the c2b unit with the exception of americium-241, which is higher in 
the f1 unit. Twenty percent of the estimated cesium-137 inventory occurs with coarse-grained sediments in 
the c2b unit. The relatively high cesium-137 inventory in the coarse-grained c-unit sediments in DP-2 and 
DP-4 is consistent with the inferred comparable age of sediments in those two reaches. 

Table 3.3-8 provides a summary of the estimated cesium-137 inventory for all of DP Canyon and 
compares the DP Canyon cesium-137 inventory with that in Los Alamos Canyon (Reneau et al. 1998, 
59160; Reneau et al. 1998, 59159). The results summary is organized to illustrate the relative 
contributions of each facies with each sampled and unsampled reach. Note that approximately 61% of the 
length of DP Canyon below PAS 21-011 (k) was characterized in this investigation, thus minimizing 
uncertainty in inventory estimates in the unsampled reaches. 

ER19990010 3-81 August 1999 



h 
<§ Table 3.3-5 

~ Reach DP-2 Estimated Inventory 

~ 
-

m 
G) en m m Ill m m m m m Ill Ill - Ill (")-, )>~ l>-, Ill II> --~= :z ~-

-Ill -Ill II> - 0 n= ::l- Ill II> ::l- 3 II> -o=. 0 a. ~3 ~f II> ~ 3 < -· .... 3 -· < -· r;: 3 3 3' )> ::l II> 3 _.n . 3 II> 3 ~n n ru 0 - .... Q) 
0 ;;; "' - Q) ::l (!) Ill w- ::l Q) <.o:l(l) Mru ::l Q) ""'II> t\.)Q> 

II> ::l II> 3;; . a. -..JII> o;- -..J:J ""'- gn; .... ::l w--a Q) -< .... ~ ~~ ::l (!) a. ~., _a. -·- -- ..,a. -<a. :J 0 .... a. s· o ::T 3 Ill )> -< Q) .... ce: "'0)> :Cl> '<)> c:;· ., 
Ill < < 0 ~Q :c- :c:::j "'0)> 

Q) -..!7 0 (1)"'0 
(")< II> -I (")< ~3 (")< c n -m c ~ ::::.:m Q) 0 ~~ (!) 0 ca=~ iif 

3 .... -o co .., (").!. (")' 
Q) -::J 

- Q) :::l. 0-3 - Q) ..:; (..) :::J'!!!.. _ru -· "-' 0 Q) _ru ;:::;: co c;· co -..J co -""' :::J'- co .II> ft) ft) (!) .... 
::J 

ft) 

c1 coarse 606 0.5 303 0.5 1.23 0.27 50 0% 0 0 0% 0.027 

c2 fine 102 0.37 38 0.91 1.04 4.69 168 0% 2.34 84 1 '~0 0.51 

c2 coarse 102 0.5 51 0.5 1.23 18.84 591 1% 1.22 38 1% 1.29 

c3a fine 627 0.53 332 0.96 1.04 4.69 1556 3% 2.34 776 10% 0.51 

c3a coarse 627 0.5 314 0.5 1.23 18.84 3632 7% 1.22 235 3% 1.29 

c3b fine 529 0.52 275 0.95 1.04 54.32 14763 29% 5.98 1625 22% 2.45 

c3b coarse 529 0.5 265 0.5 1.23 69.4 11289 22% 2.57 418 6% 7.63 
w 
Co 

11 fine 1917 0.43 824 0.96 1.04 23.16 19060 37% 5.16 4247 57% 3.95 
1\) 

Total 51110 100% Total 7423 100% Total 

c1 coarse 606 0.5 303 0.5 1.23 0.27 50 0% 0 0 0% 0.027 

c2 coarse 102 0.5 51 0.5 1.23 18.84 591 1% 1.22 38 1% 1.29 

c3a coarse 627 0.5 314 0.5 1.23 18.84 3632 7% 1.22 235 3% 1.29 

c3b coarse 529 0.5 265 0.5 1.23 69.4 11289 22% 2.57 418 6% 7.63 

Subtotal 1864 932 15563 692 

c2 fine 102 0.37 38 0.91 1.04 4.69 168 0% 2.34 84 1% 0.51 

c3a fine 627 0.53 332 0.96 1.04 4.69 1556 3% 2.34 776 10% 0.51 

c3b fine 529 0.52 275 0.95 1.04 54.32 14763 29% 5.98 1625 22% 2.45 

11 fine 1917 0.43 824 0.96 1.04 23.16 19060 37% 5.16 4247 57''/o 3.95 

Subtotal 1469 35547 6732 

Total 51110 100% Total 7423 100% Total 
--

~ 
~ 
~ Note: equations: Inventory (pCi) =concentration (pCi/g) x density (g/cm3

) x portion nongravel x volume (m3
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c1 coarse 506 0.25 127 0.5 1.23 1.03 80 1% 0 0 0% 1.03 80 5% 0.39 30 
c2 fine 75 0.37 28 0.91 1.04* 10.3 271 3%* 13 341 10%* 2.47 65 4%* 2.38 63 
c2 coarse 75 0.25 19 0.5 1.23 8.12 94 1% 1.64 19 1% 8.12 94 5% 2.18 25 
c3a fine 28 0.45 13 0.91 1.04 10.3 123 1% 13 155 4% 2.47 29 2% 2.38 28 
c3a coarse 28 0.25 7 0.5 1.23 8.12 35 0% 1.64 7 0% 8.12 35 2% 2.18 9 
c3b fine 81 0.65 53 0.94 1.04 93.2 4797 49% 17.8 916 26% 7.02 361 21% 8.39 432 
c3b coarse 81 0.25 20 0.5 1.23 8.12 101 1% 1.64 20 1% 8.12 101 6% 2.18 27 
f1 fine 168 0.7 118 0.94 1.04 35.68 4102 42% 17.02 1957 56%* 7.02 807 47%* 8.39 965 
12 fine 87 0.72 63 0.99 1.04 2.2 142 1% 1.05 68 2%* 2.47 159 9%* 2.38 153 
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Total 9744 100% Total 3483 100% Total 1732 100% Total 1733 . 
c1 coarse 506 0.25 127 0.5 1.23 1.03 80 1% 0 0 0% 1.03 80 5% 0.39 30 
c2 coarse 75 0.25 19 0.5 1.23 8.12 94 1% 1.64 19 1% 8.12 94 5% 2.18 25 

c3a coarse 28 0.25 7 0.5 1.23 8.12 35 0% 1.64 7 0% 8.12 35 2% 2.18 9 

c3b coarse 81 0.25 20 0.5 1.23 8.12 101 1% 1.64 20 1% 8.12 101 6% 2.18 27 

Subtotal 690 173 310 46 310 92 

c2 fine 75 0.37 28 0.91 1.04* 10.3 271 3%* 13 341 10%* 2.47 65 4°/o* 2.38 63 

c3a fine 28 0.45 13 0.91 1.04 10.3 123 1% 13 155 4% 2.47 29 2% 2.38 28 

c3b fine 81 0.65 53 0.94 1.04 93.2 4797 49% 17.8 916 26% 7.02 361 21% 8.39 432 

f1 fine 168 0.7 118 0.94 1.04 35.68 4102 42% 17.02 1957 56%* 7.02 807 47%* 8.39 965 

f2 fine 87 0.72 63 0.99 1.04 2.2 142 1% 1.05 68 2%* 2.47 159 9%* 2.38 153 

Subtotal 273 9434 3437 1422 1641 

Total 9744 100% Total 3483 100% Total 1732 100% Total 1733 
------ -----~ 

Note: equations: inventory (pCi) =concentration (pCi/g) x density (g/cm3
) x portion nongravel x volume {m3

). 

• No data available for these analytes in these units; c2 value assumed same as c3a, f1 and f2 values assumed same as c3a. Lack of data from f1 and 12 may add significant 

uncertainty for Pu-239,240 and Sr-90. 
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Reach DP-4 Estimated Inventory 
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c1 coarse 1697 0.5 849 0.5 1.23 1.11 579 5% 0.18 94 

c2a fine 78 0.33 26 0.99 1.04 27.92 740 6% 5.73 152 

c2a coarse 78 0.5 39 0.5 1.23* 31.44 754 6%* 0.64 15 

c2b fine 252 0.22 55 0.95 1.04 75.9 4157 34% 9.07 497 

c2b coarse 252 0.5 126 0.5 1.23 31.44 2436 20% 0.64 50 

f1 fine 586 0.22 129 0.98 1.04 27.92 3669 30% 5.73 753 

Total 12335 100% Total 1560 

c1 coarse 1697 0.5 849 0.5 1.23 1.11 579 5% 0.18 94 

c2a coarse 78 0.5 39 0.5 1.23* 31.44 754 6%• 0.64 15 

c2b coarse 252 0.5 126 0.5 1.23 31.44 2436 20% 0.64 50 

Subtotal 2027 1014 3770 159 

c2a fine 78 0.33 26 0.99 1.04 27.92 740 6% 5.73 152 

c2b fine 252 0.22 55 0.95 1.04 75.9 4157 34% 9.07 497 

f1 fine 586 0.22 129 0.98 1.04 27.92 3669 30% 5.73 753 

Subtotal 210 8566 1402 

Total 12335 100% Total 1560 
-----

Note: equations: inventory (JICi) = foncentration (pCi/g) x density (g/cm3
) x portion nongravel x volume (m3

). 

• No data available for these analytes in these units. 
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The radionuclide inventory characteristics for each investigation reach is also presented in Figures 3.3-10 
through 3.3-14. Each figure shows the contaminant inventory normalized by the mapped reach length, the 
sediment volumes of the mapped reaches and facies, and the average contaminant concentrations by 
reach and facies. The reaches are separated into coarse and fine facies to contrast contaminant storage 
in these materials within a reach and to support comparisons of the inventories in these materials across 
reaches. 

The left plot of each figure shows normalized inventory and normalized volume. This is the total inventory 
(in millicuries) and the total sediment volume (in cubic meters) for the reach divided by the length (in 
kilometers) of the investigation reach. Using Figure 3.3-11 as an example, the cesium-137 inventory in 
fine-grained facies in DP-2 is normalized to 110 mCi/km. In contrast, the cesium-137 inventory in OP-3 is 
normalized to 45 mCi/km. The normalized sediment volumes illustrate that the mapped reaches, and the 
facies within those reaches, are highly variable and that inventory is a function of sediment volume and 
contaminant concentration. The right plot for each figure shows the average concentration (in picocuries 
per gram). These values were calculated using the inventory and sediment volumes for each reach, and 
the density estimates for coarse and fine sediments. Figure 3.3-11 shows increasing average 
concentrations of 23, 31, and 39 pCi/g for cesium-137 in fine-grained facies in DP-2, DP-3, and DP-4. 
This is in contrast to the declining normalized inventories of 110, 45 and 19 mCi/km. 
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4.0 REVISED CONCEPTUAL MODEL 

The validation and refinement of the conceptual model is necessary in order to perform a defensible 
quantitative evaluation of risk in the sampled reaches, qualitatively evaluate risk in intervening unsampled 
areas, and evaluate the future redistribution of contaminants and their associated impacts. Data were 
collected during this investigation to test hypotheses concerning the nature, distribution, and transport of 
contaminants associated with sediment. These hypotheses were addressed as part of the preliminary 
conceptual model and were developed based on results of previous investigations. 

This section presents the current conceptual model of contamination in DP Canyon sediments and 
alluvial groundwater, which has been revised and refined from the preliminary conceptual model 
presented in Section 1.6 of this report. This conceptual model includes discussions of the general nature 
and extent of contamination within sediments and alluvial groundwater, controlling factors for present-day 
contaminant distribution and variations in contaminant levels, geomorphic processes that redistribute 
these contaminants, and inferences about the fate and future transport of these contaminants. 

4.1 Nature and Extent of Contamination in Sediment 

4.1.1 Analytes above Background Values 

Fifty analytes are present within sediments; sixteen of these analytes are present within alluvial 
groundwater in DP Canyon at levels above background values and are considered chemicals of potential 
concern (COPCs) (see Section 3.2 and Tables 3.2-1 and 3.2-2). The contaminants most relevant to the 
revised conceptual model are radionuclides that are associated with effluent releases from potential 
release site (PRS) 21-011 (k), and inorganic and organic compounds associated with runoff from the Los 
Alamos townsite: Significant radionuclide contamination is present throughout reaches DP-2, -3, and -4, 
but is absent in DP-1. As noted in the preliminary conceptual model, PRS-21-029 (the DP Tank Farm) 
could potentially contribute diesel range organic (ORO)- and other fuel-related organic contaminants 
(BTEX compounds) to the sediment and/or alluvial groundwater; however, a discernable contribution from 
the DP Tank Farm is not substantiated by data from this investigation. Organic compound col"!centrations 
typically are highest in reach DP-1 West and DP-1 Central, and contaminants known to be associated 
with the DP Tank Farm are highest west of the location where the releases from the tank farm could enter 
DP Canyon. 

Polychlorinated biphenyls (PCBs) and pesticides detected in this investigation include Aroclor-1260; 
alpha-chlordane; gamma-chlordane; 4,4'-DDE; 4,4'-DDT; and Heptachlor Epoxide. The highest 
concentrations of each of these contaminants are in reach DP-1 or in reach LA-2 in Los Alamos Canyon 
(see Figure 3.2-Sb). These data suggest a townsite source for these contaminants in DP Canyon, and a 
source other than DP Canyon for the PCB and pesticide contamination in Los Alamos Canyon. 

Inorganic chemicals identified as COPCs in this investigation include antimony, cadmium, calcium, 
chromium, cobalt, copper, lead, mercury, selenium, and zinc (Table 3.2-1). The concentrations of these 
inorganic compounds do not correlate well with concentrations of the key radionuclides (see Appendix E 
of this report), suggesting different sources for the contaminants. The degree of positive correlation that 
does exist is mainly a function of the relation of contaminant concentration to weight percent of fine
grained particles. Reneau et al. (1998, 59160) inferred that PRS 21-011 (k) might be a source of 
chromium, uranium, and zinc contamination identified as COPCs in sediments in Los Alamos Canyon 
below the confluence with DP Canyon (Reneau et al., 59160, Table 4.1-1 ). However, data from this 
investigation indicate that chromium and zinc contamination in DP Canyon sediments is derived from 
storm water runoff from the Los Alamos townsite. Total uranium is not a COPC in DP Canyon, suggesting 
a source for the total uranium in upper Los Alamos Canyon that is not within the DP Canyon watershed. 
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4.1.2 Horizontal and Vertical Extent of Contamination 

The horizontal and vertical extent of contaminated sediment in DP Canyon has been defined using a 
combination of geomorphic mapping, stratigraphic and sedimentological data, field radiological 
measurements, and analytical results. The distribution of young (post-1942) geomorphic units shown on 
the geomorphic maps in Chapter 2 illustrates the horizontal extent of contamination that has been 
distributed by floods along the full length of DP Canyon and across the canyon floor. Stratigraphic and 
sedimentological data supplemented with fixed-point field radiological measurements and laboratory 
analytical results indicate that the vertical extent of contamination in sediment ranges from depths of less 
than approximately 10 em on floodplains (f1 and f2 units) to less than 1 m below the present elevation of 
the stream channel in abandoned channel units (e.g., c2, c3). However, the vertical extent of 
contaminants in the coarse-grained sediment is not well constrained by analytical results because it often 
is not practical to sample deposits that are below the water table. Contaminants could be present through 
the full thickness of the alluvium below the active and abandoned channel sediments as a result of 
possible translocation of contaminants adsorbed to sediment particles or organic colloids and transport of 
contaminants in solution. Evidence for translocation of contaminants adsorbed to sediment particles or 
organic colloids has been obtained in Pueblo Canyon (Reneau et al. 1998, 59159). Transport of 
contaminants in solution, especially strontium-90, is shown by their occurrence in alluvial groundwater in 
DP Canyon (this investigation) and in upper Los Alamos Canyon (Longmire et al. 1996, 54168). 
Strontium-90 has also been reported in solution in storm water samples in DP Canyon (e.g., Dale 1996, 
58930). However, contaminant concentrations in the coarse channel sediments probably decrease with 
depth, as observed in Pueblo Canyon, and it is probable that only a small percentage of the total 
contaminant inventory is contained within these deep sediments. 

4.2 Variations in Contaminant Concentrations in Sediment 

The present distribution of COPCs and variations in contaminant concentration in DP Canyon sediments 
are largely controlled by variations in the contaminant releases and sediment-transport processes that 
have operated during the past 45 yr. Sediment transport processes also affect spatial variations in any 
present or future risk that may be associated with these contaminants. 

One component of the preliminary conceptual model that was confirmed by this investigation is the 
relation of occurrence of the highest organic and inorganic contaminant concentrations in the reach 
(DP-1) closest to the initial contaminant source. Higher concentrations of these contaminants are also 
associated with fine-grained sediments than with coarse-grained sediments. Since the organic and 
inorganic COPCs are believed to be largely derived from Los Alamos townsite runoff, input of these 
contaminants to DP Canyon is recorded in sediments deposited during the entire period since the 
townsite was developed. No known peak period of input is discernable, since age control in reach DP-1 is 
poor. In fact, results of unfiltered storm water samples collected for this investigation document that input 
of these contaminants is an ongoing process. 

The observed temporal variation in contaminant concentrations of the key radionuclides in sediment is 
consistent with the preliminary conceptual model. High concentrations of these radionuclides are found in 
sediments relating to the release history at PRS-21-011 (k) and record temporal variations in peak 
releases of different radionuclides (e.g., the americium-241 peak occurring in approximately 1978 and 
1979). In general, sediments that record the earliest releases tend to occur as layers at the bottom of the 
stratigraphic sections, and higher stratigraphic layers record later period releases. Reach DP-3 is an 
exception, where only relatively young sediments are present, suggesting that reach DP-3 has less 
capacity to store sediment for long periods than DP-2 and DP-4. One key revision to the preliminary 
conceptual model is the observation that the highest average concentrations of cesium-137, 
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plutonium-238, and plutonium-239,240 occur in relatively coarse-grained sediments rather than in fine
grained sediments in reach DP-2 near the initial release site. Variations in contaminant concentration as 
they pertain to evaluating risk and understanding important transport processes are discussed in the 
following sections. 

4.2.1 Relations to Particle Size Variations 

Variations in particle size characteristics between sediment deposits of similar age have a major influence 
on vertical and horizontal variations in contaminant concentrations in DP Canyon and also have important 
implications for evaluating risk. Both maximum and average concentrations for the key radionuclides are 
higher in the relatively fine-grained sediments in all reaches, with a few exceptions. The exceptions are 
the highest average cesium-137 concentration, and the maximum and highest average concentration of 
plutonium-239,240 occurring in coarse-grained sediments in specific units in reach DP-2. The occurrence 
of maximum and high average concentrations of cesium-137 and plutonium-239,240 in reach DP-2 is 
interpreted to be the result of minimal remobilization of the coarse-grained channel sediments that initially 
came in contact with effluent from PRS-21-011 (k). For all COPCs in this investigation, trends of higher 
COPC concentrations with increasing percentages of clay-sized particles and/or silt and clay particles are 
also evident (Section 3.3 and Section B-3.0 of this report), which explains some of the variation in 
contaminant concentration within a reach. The correlation of higher contaminant concentrations to fine
grained particle sizes also improves down-canyon from PRS 21-011 {k). Remobilization of the coarse
grained sediments during floods hydrodynamically separates fine-grained particles and organic matter to 
which the contaminants likely adsorb. The fine-grained particles and organic matter then are deposited as 
discrete layers on floodplains or possibly as channel eddy deposits. Thus, the relation of maximum and 
high average contaminant concentrations to fine-grained particle sizes improves as a function of sediment 
remobilization and distance from the initial contaminant source. 

In reach DP-1, the maximum and average concentrations for the organic and inorganic COPCs is also 
generally higher in fine-grained sediments. This relation is interpreted to be due to the influence of storm 
water entering DP Canyon from the Los Alamos townsite. The suspended sediment fraction in storm 
water runoff typically is relatively fine-grained. Thus the DP Canyon deposits that contain organic and 
inorganic contaminants are recording the effect a,f partitioning due to sediment remobilization during 
floods. Figure E-1.2-7a in Appendix E also shows the abundance of clay-sized sediment in the DP-1 
subreaches, further supporting a townsite origin for part of the fine-grained sediment. 

The results of this investigation are consistent with previous investigations that shoWed the influence of 
particle size variations on contaminant concentrations (e.g., Nyhan et al. 1976, 11747; Reneau 1998, 
59160; Reneau 1998, 59159) and support data collection for particle size distribution in sediment samples 
to understand the basis for variations in contamination. Importantly, contaminant concentrations in the 
respirable fraction (less than 10 micron-size fraction, including fine silt and clay-sized particles) will be 
higher than those measured in a bulk sediment sample where less than 20% of the material is within this 
size range. The smaller size fractions also are more likely to adhere to skin and potentially to be ingested. 

4.2.2 Age Trends 

As discussed in Section 3.3.1.5, variations in radioisotope ratios provide the best means for determining 
age trends for sediments comprising geomorphic units within the DP Canyon reaches, and for 
determining age relations for geomorphic units between reaches. Since no tree-ring age estimates were 
conducted in DP Canyon, radioisotope ratios in sediment were evaluated in the context of the effluent 
release history from PRS 21-011 (k), as also was done for reach LA-2 East immediately below the 
confluence of DP Canyon (Reneau et al. 1998, 59160). In general, radionuclide concentration data alone 
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do not provide a strong means of determining sediment age, because lower concentrations of key 
radionuclides in sediment that are found in higher stratigraphic positions primarily are associated with 
deposition following cessation of releases from PRS-21-011 (k) in 1986. Also, low concentrations found in 
lower stratigraphic positions may be related to dilution of effluent concentrations during historic flood 
deposition. However, an overall trend of higher concentration populations is discernable from the scatter 
plots shown in Figures 3.3-8 and 3.3-9. Data from abandoned channel sediments with the "b" designator 
(e.g., c2b, c3b) plot in a field with overall higher concentrations than the abandoned channel sediments 
with the "a" designator and the f-unit sediments. These data suggest that cb units overall may contain the 
oldest post-1942 sediments, ca units contain younger sediment, and the f units contain sediments 
intermediate in age to the channel-unit sediments. This relation is also consistent with the model that the 
f-unit sediments (and most fine-grained sediments in the c units) are largely derived from reworking of the 
oldest post-1942 abandoned channel sediments. 

In reach DP-2, isotope ratios indicate that the c3b units contain the oldest post-1942 sediments and may 
be similar in age to the c3 unit in reach LA-2 East. The inferred age of those sediments is between 1952 
and 1961, based on the ratios of Cs/Am and plutonium-239/238. The oldest sediment layers in coarse
grained deposits at depth are overlain by fine-grained sediments with lower radionuclide concentrations 
and isotope ratios indicative of later periods in the rel'ease history. The Cs/Am isotope ratios in f1 
sediments in reach DP-2 are indicative of relatively recent deposition, largely after 1978. Isotope ratios in 
sediments in the c2 and c3a units do show some evidence of intermediate or young age, but not enough 
detailed stratigraphic sampling was conducted to conclude that older sediments do not exist within the 
units at depth. 

In reach DP-3, the oldest sediments are in the c3b unit. Both the coarse- and fine-grained sediments 
within the c3b unit are inferred to be similar in age to the c2 and c2b units in reach LA-2 East (post-1961) 
and thus are younger than the oldest sediments in reach DP-2. The Cs/Am ratios in deeper stratigraphic 
layers within the f1 unit in DP-3 show some evidence of similarity in age to the c3b unit, although the 
sample population is not sufficient to determine the typical age of f1 sediments. The Cs/Am ratios in the 
c3a unit indicate a post-1978 age. Of note is the observation that stratigraphic relations of isotope ratios 
within geomorphic units in reach DP-3 do not show evidence of significantly older sediment preserved at 
depth. These data support the model that sediments within reach DP-3 may record deposition of 
sediment that is predominantly younger in age, and also suggest less potential for significant storage or 
residence for sediment in reach DP-3 than in reach DP-2. Additionally, increased storm water discharge 
resulting from development in the Los Alamos townsite may have resulted in erosion of most or all of the 
pre-1961 sediment previously stored in DP-3. 

In reach DP-4, the oldest sediments contain relatively high plutonium-239/238 and Cs/Am ratios, 
indicating a pre-1961 age for most layers within the c2b unit. As with the oldest sediments in DP-2, these 
ratios potentially relate the c2b unit in DP-4 to the age of the c3 unit in reach LA-2 East. Isotope ratios in 
sediments comprising the f1 unit indicate a relatively young, possibly post-1978, age. Stratigraphic 
relations of isotope ratios indicate that some c2b sample locations show evidence of old (pre-1 ~61) 
coarse-grained sediments overlain by significantly younger (sometimes post-1978) fine-grained 
sediments. Other c2b sample locations contain evidence of old sediments throughout the stratigraphic 
profile. The inferred age of sediments in c2b unit in reach DP-4 is comparable to the inferred age of c3b 
sediments at depth in reach DP-2. The implications are that much of the sediment in reach DP-4 was 
transported and stored there early in the release history of PRS-21-011 (k) and that minimal reworking has 
occurred. Geomorphic processes have been dominated primarily by localized deposition of fine-grained 
sediments on floodplains and over abandoned channel sediments. 
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4.2.3 Spatial Trends 

Two key spatial trends in contamination in DP Canyon sediments are an integral part of the conceptual 
model: spatial trends in key contaminant concentrations and spatial trends in contaminant inventory. 

4.2.3.1 Spatial Trends in Radionuclide Concentration 

The preliminary conceptual model predicted that contaminant concentrations would decrease 
downstream from the source. Overall the organic and inorganic contaminants derived from the Los 
Alamos townsite do show decreasing concentration trends or show very low and constant concentrations 
with distance down-canyon from the head of the canyon (reach DP-1 West). The overall decreasing 
trends are likely due to dilution of higher-concentration sediments near the source with uncontaminated 
(with respect to organic and inorganic contaminants) sediments during down-canyon transport. The 
trends in radionuclide concentration observed in this investigation warrant a revision to the preliminary 
conceptual model for DP Canyon. For all key radionuclides, average concentrations in the fine-grained 
sediments increase down-canyon and are found within DP-3 or DP-4. Average concentrations in coarse
grained sediments decrease down-canyon from DP-2 except plutonium-239, which shows a higher 
average concentration in DP-3. Average concentrations are derived by dividing the total radionuclide 
inventory by the volume of sediment. The down-canyon shift to lower average radionuclide concentrations 
in coarse-grained sediments and higher average radionuclide concentrations in fine-grained sediments is 
indicative of progressive partitioning of contaminants to more ideal sorption sites (i.e., finer-grained 
sediments and organic matter) during flood reworking. Higher average concentrations in coarse-grained 
sediments therefore are found near the source, where sediments that initially were in direct contact with 
effluent have been subject to little or no flood reworking. 

4.2.3.2 Spatial Trends in Radionuclide Inventory 

The inventory calculations for DP Canyon (Figures 3.3-1 0 through 3.3-14) indicate that the highest 
inventory for each key radionuclide is in reach DP-2 near the initial source of contamination. Fine-grained 
sediments also contain higher inventories than coarse-grained sediments within each reach. The data 
represented in Figures 3.3-10 through 3.3-14 also show that the variations in inventory reflect variations 
in the volume of sediment and the volume of each facies within each reach since the average 
concentrations for each facies are often comparable or even higher in DP-3 and DP-4 than in DP-2. 
Reach DP-2 contains a significantly higher volume of sediment than DP-3 or DP-4 because it is wide and 
has a low gradient. Floodplain units in DP-2 are especially important contributors to the overall volume of 
sediment and high inventory, although coarse-grained sediments are also important near the source. 
Table 3.3-8 shows that approximately one-third of the estimated cesium-137 inventory in the entire Los 
Alamos Canyon system exists within sediments in DP Canyon, and approximately one-half the total 
cesium-137 inventory in DP Canyon resides within DP-2. Fine-grained sediments contain most of the 
inventory in DP-2, primarily because of their relatively large volume. 

An uncertainty in the conceptual model for the radionuclide inventory in DP Canyon is the percent of the 
total inventories of the key radionuclides contained on the hillslope below PRS 21-011 (k). Some part of 
the inventory on the hillslope below the 21-011 (k) outfall was excavated during an interim action in 1996 
(LANL 1996, 55648), but no estimates of the remaining inventory are available for comparison to the 
estimated inventory of radionuclides in DP Canyon sediments. Except for the freshly excavated area in 
the upper outfall area and the gully that represents incision that likely is due to effluent releases, the 
hillslope below PRS-21-011 (k) is vegetated and not incised, and does not appear to be contributing 
contamination at present. 
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4.3 Fate and Transport of Contaminants 

The fate and transport of contaminants in DP Canyon sediments depend on sediment transport 
processes that will continue to redistribute these contaminants, geochemical characteristics of the 
contaminants and alluvial groundwater, and radioactive decay. The following sections discuss important 
transport processes occurring in DP Canyon and the likely effects of these processes on future levels of 
sediment contamination. Under natural conditions, future changes in contaminant levels from those 
documented in this investigation will be in large part the result of processes that transport or mix 
sediment, involving both sediment containing variable levels of contamination and sediment that is 
presently uncontaminated, in combination with radioactive decay. In addition to transport associated with 
sediment particles, strontium-90 will also be transported as part of the dissolved load of surface water and 
alluvial groundwater; therefore, concentrations of strontium-90 in sediment also will be affected by 
interactions with surface water and alluvial groundwater. 

4.3.1 Original Effluent Releases and Resultant Contaminant Distribution 

Radionuclide contaminants in the DP Canyon watershed originated in effluent releases from the PAS 
21-011 (k) outfall, which flowed first down a colluvial slope and then into the main stream channel in DP 
Canyon; the effluent probably infiltrated into both the slope and the channel bed. Because of the nature of 
Laboratory operations, radionuclides in the original effluent would have been largely in solution, but 
because of their geochemical characteristics most of these radionuclides would have tended to adsorb 
onto sediment particles or organic colloids (e.g., Langmuir 1997, 56037). 

Radionuclides in effluent that infiltrated into the colluvial slope below the 21-01 t (k) outfall would have 
preferentially adsorbed to organic matter in the soil and finer-grained particles because of their greater 
surface area and, in the case of clay minerals and solid organic matter, their high cation exchange 
capacity. Radionuclides in effluent that infiltrated into the stream bed would have encountered mainly 
coarse-grained sediment, and adsorption of significant amounts of the radionuclides may have been onto 
small amounts of other components within the coarse-grained sediment (e.g., organic matter, iron oxide 
coatings on larger grains, or clay particles adhered to larger grains). During the period of effluent 
releases, radionuclide inventories would have built up incrementally, both on the slope and in the 
channel. The part of the inventory in the main channel might have remobilized readily during floods, but 
the inventory on the slope might have been more stable initially. However, later development of a gully on 
the slope below PRS 21-011 (k) allowed both excavation of some of the contaminated soil and easier 
transport of effluent from the top of the slope into the DP Canyon channel. 

4.3.2 Effects of Floods 

Floods constitute the primary transport process for sediment and associated contaminants in DP Canyon, 
and the combined effects of numerous floods during the past 55 yr have largely controlled the horizontal 
and vertical extent of contaminated sediments and variations in contaminant concentration. Floods 
therefore indirectly affect any human and ecological exposure to contaminated sediments. Importantly, 
the present variations in radionuclide concentration in DP Canyon sediments, combined with evidence for 
the age of different sediment deposits, provide a geomorphic record of the past effects of floods and a 
means to forecast likely future changes in contamination. 

The spatial distribution of contaminants in DP Canyon demonstrates that significant transport of 
contaminated sediments has occurred throughout the canyon. Overall, concentrations of all the key 
radionuclides are comparable throughout DP Canyon, suggesting little dilution occurred initially with 
increasing distance from the source. Later floods have modified the distribution of the nature of 

August 1999 4-6 ER19990010 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 

r 
r 
r 
r 

r 

r 



DP Canyon Reach Report 

contaminants in DP Canyon. In OP-2 and OP-4, higher stratigraphic layers within sediment packages 
have contaminant signatures that are indicative of flood deposition of sediment with generally lower 
concentrations as well as sediment with isotope ratios indicative of later releases from PAS 21-011 (k). 
These floods probably were associated with increased runoff following development in the Los Alamos 
townsite. 

Average sediment residence times, or the average time between floods that remobilize specific sediment 
particles, will vary among sediments deposited in different geomorphic locations. Residence times for 
sediment in active channels is relatively short, and sediment in these areas is mobilized easily in floods. 
In contrast, residence times for sediment deposited on floodplains can be quite long and can exceed 
100 yr, based on the ages of trees growing on floodplain surfaces in Los Alamos Canyon (Reneau et al. 
1998, 59160). Sediments in most abandoned channel units show highly variable residence times. In OP-2 
and OP-4, lower stratigraphic intervals within the c3b (reach DP-2) and c2b (reach DP-4) units show 
isotopic ratio evidence of ages greater than approximately 30 yr, whereas upper stratigraphic intervals 
show younger ages. One possible explanation for this difference is that older sediments that initially 
capped the abandoned channel sediments were remobilized and transported down-canyon as coarse
grained channel sediments and/or in suspension and were deposited on down-canyon floodplains. In 
OP-4, the high radionuclide concentrations in sediment and high isotope ratios are indicative of older 
releases from PAS 21-011 (k) and suggest possible early remobilization of sediments from DP-2. 

An additional effect of erosion and sediment transport during floods is to allow contaminants that 
previously had been stored in unsaturated sediment to interact with surface water. Strontium-90 adsorbed 
onto sediment particles or solid organic matter would partially desorb and be transported in the dissolved 
load of the floods; the transport of strontium-90 within both the dissolved load and the suspended load of 
OP Canyon floods has been demonstrated by analyses of storm water samples (Dale 1996, 58930). 

4.3.3 Effects of Bioturbation 

Burrowing mammals and other fauna can be very effective at mixing soils and thus locally changing 
concentrations of contaminants. Such biological mixing processes are collectively known as bioturbation, 
a term that also includes mixing by plants, including disruption caused by toppling trees. Bioturbation 
affects contaminant levels over a range of time frames and spatial scales. Bioturbation can locally 
increase contaminant levels in soils by transporting contaminated sediment into subsurface layers or onto 
uncontaminated or less-contaminated surfaces. However, bioturbation also locally decreases 
contaminant levels by mixing uncontaminated soils, such as those present in pre-1943 deposits, into 
post-1942 sediment deposits that contain radionuclides above background values. In general, the net 
effect over time is to reduce the vertical stratification in contamination that resulted from the original 
deposition of sediment layers with varying radionuclide levels, producing more homogeneous 
contaminant concentrations in sediments. Where bioturbation is restricted to the depth of post-1942 
sediment packages, resulting average contaminant levels for such sediment packages should be similar 
to those estimated in Section 3.3. Alternatively, where bioturbation extends to greater depths, the effect of 
such mixing is to reduce average radionuclide concentrations while increasing the volume of 
contaminated soils. 

An additional effect of bioturbation is to bring fresh, loose material to the surface. Such loose material is 
more susceptible to redistribution by rainsplash, wind, or aboveground animals than material in 
adjacent areas that are well vegetated or otherwise resistant to erosion. Thus, bioturbation contributes 
to other transport and exposure pathways. Rainsplash of this loose material causes only very local 
redistribution, but it is important in the context of transferring contaminated material onto plant surfaces 
where it can be absorbed by the plants or ingested by animals or humans. Wind and animals can 
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potentially transport contaminated material onto uncontaminated geomorphic units. Of these processes, 
wind is likely more significant. 

4.3.4 Transport by Wind 

Wind may be an important process for at least local redistribution of contaminants within DP Canyon, in 
addition to being an important part of the exposure pathways (see Section 5.1 discussion of risk 
assessments). Recently deposited, unvegetated, fine-grained overbank sediment may provide a source 
for wind-transported sediment with contaminant levels above background, as has been documented in 
other regions (e.g., Lechler et al. 1997, 58475). Areas disturbed by burrowing mammals may provide an 
additional source, as discussed in Section 4.3.3. However, wind transport may be of relatively limited 
importance in DP Canyon because overbank settings generally are well vegetated or covered with litter. 
In addition, it is important to note that eolian sediment derived from post-1942 deposits will is also be 
mixed with material eroded from uncontaminated areas, resulting in dilution. Sources of eolian sediment 
during or between windstorms may be extremely variable, and no attempt has been made to evaluate the 
relative contributions of contaminated and uncontaminated areas in providing eolian sediment in DP 
Canyon. 

4.3.5 Future Remobilization and Contaminant Transport 

A general evaluation of the effects of future remobilization and transport of contaminated sediment by 
natural processes can be made based on the results of this investigation, particularly using data on 
important transport processes and resultant changes in radionuclide concentration and distribution since 
1 942, as discussed in previous sections. A time frame of approximately 50 yr was used in this evaluation, 
due to the releases of radionuclides that can be used as tracers. 

Future floods will continue to redistribute radionuclides within DP Canyon and to transport some of these 
radionuclides into Los Alamos Canyon. This redistribution will reduce the radionuclide inventory in some 
reaches and perhaps increase the inventory in some downstream areas. The radionuclides most 
susceptible to remobilization are in that part of the·total inventory contained within the presently active 
channel (c1 ), within geomorphic units adjacent to the active channel (such as the typical c2 and c3 units), 
and along most of reach DP-3 where sediments are susceptible to erosion due to the narrow aspect of 
the reach. In these areas average sediment residence times are assumed to be less than 30 yr, and 
remobilization of most of this sediment is considered very likely during the next 50 yr. Deeper layers 
within those units (often deeper that the elevation of the present channel floor) are however somewhat 
protected from erosion, as evidenced by old sediments still in place immediately adjacent to PRS 
21-011 (k). Estimates of the susceptibility to remobilization of post-1 942 sediment deposits in DP Canyon 
suggests that approximately 45% of the americium-241; 63% of the cesium-137; 54% of the plutonium-
239,240; and 50% of the strontium-90 is susceptible to remobilization during the next 50 yr. Therefore, it 
should be assumed that most of the radionuclides present within DP Canyon could be transported 
downstream into Los Alamos Canyon during the next 50 yr. Because of the short half-lives of cesium-137 
and strontium-90 (30.2 and 28.6 yr, respectively), the inventory of these radionuclides will be significantly 
reduced by radioactive decay in the coming decades. 

4.3.6 Transport by Alluvial Groundwater 

Strontium-90 is the only key radionuclide in DP Canyon that has significant alluvial groundwater transport 
potential. Although other contaminants were detected in alluvial groundwater, they are not considered 
highly mobile due to their low solubility. Analytical data for strontium-90 indicates that it is very mobile with 
the groundwater (Longmire et al. 1996, 54168). Additionally, tritium released into DP Canyon from 
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PRS 21-011 (k) is barely discernable in sediment and alluvial groundwater in DP Canyon. Although some 
transport of nonsoluble or low-solubility contaminants probably occurs within alluvial groundwater, as 
inferred for plutonium in Pueblo Canyon (Reneau et al. 1998, 59159), this transport is expected to be 
minor. 

4.4 Revised Conceptual Model for Alluvial Groundwater 

Details of the geochemical evaluation for alluvial groundwater in DP Canyon are presented in Sections 
3.2.4 through 3.2.7 of this report. This section focuses on the source of contamination to the alluvial 
groundwater and refinement of the conceptual model for the geohydrologic system in DP Canyon. It was 
proposed in the preliminary conceptual model that storm water entering DP Canyon from the Los Alamos 
townsite is the source of alluvial groundwater in DP Canyon. It follows that many of the contaminants 
found in the unfiltered storm water would be found in the alluvial groundwater. Observations of rapidly 
changing groundwater levels in response to storm water entering DP-2 from the townsite support the 
preliminary conceptual model of recharge in reach DP-2. However, data presented in Section 3.2 (Figures 
3.2-7a and 3.2-7b) indicate that the results from unfiltered storm water samples do not correlate well with 
alluvial groundwater results. The implication is that storm water chemistry is changed due to physical or 
geochemical processes before and/or during recharge. One possible explanation tor this change is that 
the suspended sediment fraction that contains most of the contaminants is deposited from suspension 
before it recharges the alluvium. This is supported by the strong correlation between unfiltered storm 
water results and the results of active channel sediments (c1 units). Remaining particulates are either 
filtered or sorbed as the water moves through the alluvium. Some inorganic contaminant concentrations 
are higher in unfiltered alluvial groundwater than in storm water. Radioactive contaminants are also 
present in unfiltered alluvial groundwater, suggesting that water/sediment interaction can also result in 
dissolution and mobilization of other contaminants. Thus, a significant revision to the conceptual model is 
that analytical results from storm water are not useful for establishing baseline conditions for alluvial 
groundwater in DP Canyon. 

Another key aspect of the preliminary conceptual model for DP Canyon is the possible hydrologic 
connection between alluvial groundwater in reach DP-2 and DP Spring. Strontium-90 is the only 
contaminant in the alluvial water that occurs in concentrations that are high enough to be useful for 
understanding the DP Canyon hydrologic system. Strontium-90 results from this investigation strongly 
support the model for a hydrologic connection because strontium-90 is an efficient tracer due to its 
relatively high solubility. Figure E-6.2-2 shows that strontium-90 is consistently detected at elevated 
concentrations at all DP Canyon sampling locations. Strontium-90 concentrations are consistently higher 
in monitoring well LAUZ-1 than in LAUZ-2 or DP Spring, where concentrations are often comparable. 
Analytical results do not vary significantly between filtered and unfiltered samples, suggesting the 
strontium-90 exists primarily in solution. Some variability was observed among sampling events, but there 
are not enough data to infer seasonal trends that might be caused by variations in general water quality 
parameters such as pH, conductivity, or temperature. The decreasing strontium-90 concentrations 
between LAUZ-1 and LAUZ-2 are interpreted to be a result of storm water recharge to the alluvial 
groundwater along the length of the channel between the two wells. The decreasing trend in 
concentration is observed even though the alluvial groundwater interacts with a large volume of 
strontium-90 contaminated sediments as it travels eastward through reach DP-2. Thus, storm water 
recharge must effectively dilute the strontium-90 concentrations in groundwater. Preparation for a tracer 
study is currently underway to support refinement of the conceptual hydrologic model and provide specific 
data on travel and residence times within the geohydrologic system. 
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5.0 SITE ASSESSMENTS 

5.1 Preliminary Human-Health Assessment 

5.1.1 Scope and Objectives 

The purpose of this section is to evaluate the data for contaminants in DP Canyon sediments and water 
relative to potential human-health effects. The emphasis of this analysis is to determine whether a site 
management decision to mitigate potential human-health risks is warranted at present. This analysis uses 
present-day contaminant concentrations and reasonable present-day exposure scenarios but does not 
assess the possible effects of future contaminant redistribution or potential future land uses. Those issues 
will be addressed in a future Los Alamos Canyon watershed report. The assessment in this interim report 
focuses on risks resulting from direct exposure to contaminants in sediments by ingestion, inhalation, and 
dermal contact, and from indirect exposure by consuming foodstuffs that have grown in contaminated 
sediments or meat from animals that consumed plants in contaminated areas. The water pathways 
consists of surface water ingestion, using alluvial groundwater data for the assessment in reach DP-2 and 
DP Spring data in reach DP-4. Reaches DP-1, DP-3, and DP-4 are characterized as ephemeral, as 
described in the integrated technical strategy (LANL 1999, 63254,). Aquatic exposure pathways are not 
assessed for ephemeral reaches because the episodic availability of water can not sustain chronic 
exposures. 

5.1.2 Comparison with Core Document Risk Approach 

Chapter 6 of the "Core Document for Canyons Investigations" ("the core document'') (LANL 1997, 55622) 
proposes risk assessments of sediments, surface water, groundwater, and air particulates. These media 
were proposed for evaluation in nine exposure scenarios over three land uses. The continued Los 
Alamos National Laboratory (the Laboratory) land use includes a construction-worker scenario and an on
site-worker scenario. The recreational land use has both a trail-user scenario and a camper scenario. The 
American Indian land use consists of scenarios for residential use, ranching, hunting, and traditional uses, 
and use of the Rio Grande and Cochiti Lake. 

The assessment in this report uses scenarios for a trail user, a resource user (incorporating aspects of a 
ranching or hunting scenario), and a construction worker. These scenarios are considered to be inclusive 
of realistic present-day potential exposure activities in DP Canyon. The bases of primary and secondary 
exposures are the contaminant concentrations in sediments and surface water in reach DP-2, and 
groundwater emerging at DP Spring. Other scenarios proposed in the core document presently do not 
occur in DP Canyon and will not be evaluated in this interim report. 

Development of an American Indian land-use scenario is proposed in the core document. The intent of 
that land-use scenario is to uniquely define the parameters of exposure pathways that reflect the activities 
of the local American Indian populations. However, the American Indian scenario is not sufficiently 
developed to be applied in this report. An approximation of the American Indian scenario could be 
achieved by combining a residential scenario with the resource-user scenario, although a residential 
scenario is not included in this report because it is not a reasonable present-day scenario for DP Canyon. 
Residences are adjacent to the head of DP Canyon, but the fruit-, vegetable-, meat-, and water-ingestion 
pathways that characterize the residential scenario are not complete. 

Each exposure scenario evaluated in this report is applied over the entire area of each reach. This means 
that an average contaminant concentration is calculated for the sampled sediments in each reach and 
that value is used for the potential risk estimate. The method of averaging is addressed in Section 5.1.7. 
This method is in contrast to the approach proposed in the core document, which involves using different-
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size exposure areas for different scenarios. The trail-use, resource-use, and construction activity would 
likely occur along a whole reach or larger areas. Therefore, it is reasonable to use the whole-reach 
averages as a means for estimating exposure. Scale issues related to the other scenarios in the core 
document will be addressed when those scenarios are evaluated in future assessments. 

5.1.3 Technical Approach 

The initial screen of human-health risks for this report is conducted by comparing the maximum values for 
each of the chemicals of potential concern (COPCs) with preliminary remediation goal (PRG) values 
(Perona et al. 1998, 62049). Contaminants with maximum values exceeding PRGs are considered further 
using distribution analysis, area-weighted averaging and volume-weighted averaging. The PRGs are 
generated by using the parameters associated with each of the scenarios, as described in Section 5.1.4, 
and computing the contaminant concentration that would result in a threshold risk. This is consistent with 
the US Environmental Protection Agency (EPA) manual "Risk Assessment Guidance for Superfund: 
Volume !-Human Health Evaluation Manual (Part B, Development of Risk-based Preliminary 
Remediation Goals) (RAGS)" (EPA 1991, 58234). PRG concentrations for chemical carcinogens are 
based on a risk of 1 o·s or 1 in 1 million. The noncarcinogen PRGs are based on a hazard quotient (HQ) 
of 1. The radiological criteria are based on dose and not on the carcinogenic effects of ionizing radiation; 
the radiation dose limit used in this document is 15 mrem/yr (EPA 1997, 58693}. This is more 
conservative than the dose limit of 25 mrem/yr proposed by the US Nuclear Regulatory Commission for 
unrestricted use of a site (1 0 CFR 20, "Standards for Protection of Radiation") and the limit of 100 
mrem/yr in US Department of Energy (DOE) Order 5400.5, "Radiation Protection of the Public and the 
Environment." Additionally, DOE has a policy of reducing all radiation exposures to levels that are as low 
as reasonably achievable (ALARA). 

The dose conversion factors used in this assessment for americium-241, cesium-137, plutonium-239, 
strontium-90, tritium, uranuim-234, and uranium-235+D are taken from the manual for implementing 
residual radioactive material guidelines using RESRAD (Yu et al. 1993, 58695}. These dose conversion 
factors are referenced to the DOE publications "External Dose-Rate Conversion Factors for Calculation of 
Dose to the Public" (DOE 1988, 58691) and "Internal Dose Conversion Factors for Calculation of Dose to 
the Public" (DOE 1988, 58692). The dose conversion factor for plutonium-239 is applied to the 
plutonium-239,240 results because available data indicate that plutonium-239 is much more abundant 
than plutonium-240 in sediments at the Laboratory (Gallaher et al. 1997, 59165}. 

An example of the use of PRGs in this report follows. Given the description of the trail-user scenario in 
Section 5.1.4, the concentration of plutonium-239 in the sediments that results in an exposure of 
15 mrem/yr is 440 pCi/g, which constitutes the PRG. The measured maximum value for plutonium-
239,240 in DP Canyon is 48 pCi/g. Therefore, the PRG is more than 9 times the measured maximum 
value. Based on this initial screening assessment using maximum sample results, plutonium-239,240 
does not pose an unacceptable potential human-health risk to the present-day trail user. Further 
assessments using average values are performed for COPCs when the maximum value is greater than 
the PRG. 

Approaching risk characterization in this manner supports site management decisions about present-day 
risks and the possible need for remediation of sediments and water. This is a deterministic approach that 
uses the contaminant concentration data to make individual contaminant assessments. Where · 
contaminants are collocated, the percentage of PRGs can be summed within contaminant categories 
(radionuclides, chemical carcinogens, noncarcinogens) to estimate integrated potential exposures. 
Performing stochastic uncertainty and sensitivity analyses, if warranted, is deferred to a future cumulative 
assessment for the Los Alamos Canyon watershed. 
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5.1.4 Exposure Assessment 

5.1.4.1 Soil and Sediment Pathways 

The following exposure scenarios were developed using standard EPA default parameter values, when 
available. These values are consistent with the parameters for reasonable maximum exposure 
assessments. When EPA default parameters were not available, professional judgement was used in 
selecting conservative values from other publications or setting site-specific assumptions. Soil ingestion 
rates are taken from RAGS (EPA 1991, 58234). The averaging time of 30 yr for the trail user and 
resource user and the construction work year of 250 days are also taken from RAGS. Soil inhalation and 
adult intake rates for fruit, vegetables, and meat are taken from the exposure factors handbook (EFH) 
(EPA 1990, 58694). The proportion of meat (75%) for the resource user is taken from EFH. The trail-use 
and resource-use exposure frequencies and durations (75 days/yr, 1 hr/day), the proportion of fruits and 
vegetables from a reach (1 0%), the average construction time of 1 yr, and the 8-hr work day are based on 
professional judgement. 

The initial evaluations are comparisons between COPC maxima and PRGs tor each exposure scenario. It 
the sample maxima exceed any PRGs, the next step in the assessment is to compare the area-and 
volume-weighted averages of the sample data to the PRGs. Using averages is warranted because the 
exposure scenarios can reasonably be expected to occur over large areas. Estimated averages are very 
likely to exceed actual exposure concentrations because the COPC averages in the investigation reaches 
are assumed to occur throughout the canyon. In fact, the investigation approach is biased toward 
sampling contaminated sediments, as described in Section 3.3. Consequently, the contaminant profile for 
the canyon is overestimated. 

Trail-User Scenario 

The trail user is defined as an adult who uses a given reach 75 days/yr during a 30-yr period. Each visit to 
the reach has a duration of 1 hr. During each hike, the individual ingests 100 mg of soil and inhales 
0.25 mg of soil as suspended dust. 

Resource-User Scenario 

The resource-user scenario employs the same temporal parameters (1 hr/day, 75 days/yr, 30 yr), as the 
trail-user scenario and adds the consumption of fruits, vegetables, and meat. The parameters used for 
adult consumption of fruits, vegetables, and meat are 51 kg/yr, 73 kg/yr, and 36.5 kg/yr, respectively 
(EPA 1990, 58694). Resource users are assumed to obtain 10% of their fruits and vegetables (5.1 kg/yr 
and 7.3 kg/yr) and 75% of their meat (27 kg/yr) from the reach. These consumption rates are integrated 
over 30 yr. The fruits and vegetables are assumed to grow in sediments that have been inundated by 
post-1942 floods, and the animals that provide meat are assumed to range and graze exclusively in areas 
that have been inundated, as well. 

Construction-Worker Scenario 

The construction-worker scenario assumes a 250-day work year with 8-hr days. The duration of the 
scenario is 1 yr, and all activities are assumed to occur within geomorphic units that have been inundated 
by post-1942 floods and have contaminant profiles equivalent to the COPC averages. The individual is 
assumed to ingest soil at a rate of 480 mg/day and to inhale soil as airborne dust at a rate of 2 mg/day. 
Possible construction activities in DP Canyon under present-day land-use conditions include the 
construction or maintenance of roads and the excavation of trenches (such as for sewer lines). 
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5.1.4.2 Water Pathways 

The approach to screening water data is to evaluate the potential for an unacceptable exposure using 
conservative assumptions. A total intake is calculated for each water COPC using residential parameters 
of 2 Uday and 350 days/yr and the COPC concentration that results in a potential cancer risk of 1 e-6 (an 
H0=1 ), or a dose of 15 mrem/yr. For carcinogens, the averaging time of 30 yr for adult exposure was also 
used. Adult exposure factors are typically associated with the ages of 6 yr and older. Then the rate of 
consumption for water at the maximum contaminant concentration was computed for trail-user, resource
user, and construction-worker scenarios. For example; the concentration of plutonium-239,240 in water 
that results in a dose of 15 mrem/yr is 6.1 pCi/l. The total intake of plutonium-239 activity is 6.1 pCi/L x 2 
Uday x 350 days/yr x 30 yr, or 128,100 pCi. The trail-user scenario is defined as 75 reach visits/yr for 

30 yr. The total activity of 128,100 pCi from the residential scenario can be divided by the product of the 
maximum water sample activity of 0.25 pCi/L, 75 days, and 30 yr to compute the water intake rate at the 
maximum activity that results in an equivalent total plutonium-239 intake. In this example, 128,100 pCi is 
divided by 0.25 x 75 x 30 (pCi/L x day/yr x yr). The result of 230 Uday means that the trail user must 
consume 230 L of water at the maximum activity of 0.25 pCi/L for 75 days/yr for 30 yr to receive a dose of 
15 mrem/yr from the water. 

5.1.5 Sediment COPC Screening and Evaluation 

Section 3.1 provides an analysis of the contaminant data from DP Canyon sediment samples and a 
selection of the COPCs that warrant further consideration in site management decisions. There are 32 
organic chemicals, 9 inorganic chemicals, and 8 radionuclides recommended for further evaluation (Table 
5.1-1 ). A screening assessment of the COPCs using maximum values and PRGs is presented in Figure 
5.1-1. The lines of equality in these plots separate the plot regions into two areas. Points that plot to the 
right of the lines of equality are maximum COPC values that are less than their PRGs. Points that plot to 
the left of the lines of equality exceed PRGs and are evaluated further. The trail-user scenario PRGs are 
exceeded by six organic contaminants. The resource-user scenario PRGs are exceeded by 6 organic, 
1 metal, and two radionuclide contaminants. One organic and three radionuclide contaminants exceed 
the construction-worker scenario PRGs. In addition, benzo(g,h,i)perylene is detected in DP Canyon. 
Toxicity criteria are not presently available for this contaminant, preventing a comparison with PRGs. This 
issue is discussed below. Another contaminant, DOE, is present in some samples. Common practice is to 
sum the ODE results with DDT results and use the reference values for DDT. The sum of the maximum 
values for DDT and DOE is 0.2, which is well below the DDT PRGs. Consequently, DDT and DOE are not 
considered further. 

Polycyclic aromatic hydrocarbons (PAHs) are commonly found in association with petroleum products 
and are caused by incomplete combustion of organic substances. PAHs for which EPA has published 
toxicity values are generally classified for carcinogenic potential as either class 82 (possible human 
carcinogen) or class D (inadequate data to determine carcinogenicity). The EPA cancer classification for 
benzo(a)pyrene is class 82. The EPA cancer classification for benzo(g,h,i)perylene is class D. Other 
common PAHs that share a class 0 carcinogenicity classification include acenaphthene, anthracene, 
fluoranthene, fluorene, naphthalene, and pyrene. 
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DP Canyon Reach Report 

Table 5.1-1 

Screening Assessment DP Canyon Contaminant Values and Exposure Scenario PRGs 

DP Canyon Trail-User Resource-User Construction-
COPC Maximum Valuea Soil PRG Soil PRG Worker Soil PRG 

Radionuclides 

Americium-241 71 420 160 23 

Cesium-137 +De 442 510 71 19 

Plutonium-238 2.8 480 170 26 

Plutonium-239,240d 48 440 150 24 

Strontium-90+0 33 11000 12 610 

Tritium 3 2300000 3100 1100000 

Uranium-234 1.8 3300 720 150 

Uranium-235+0 0.11 1400 570 57 

Inorganic Chemicals 

Antimony 1.4 890 48 77 
·-· 

Cadmium 0.667 3100 6.6 200 

Chromium 20 78 78 88 

Cobalt 4.8 7600 360 290 

Copper 36 87000 250 7700 

Lead 210 400 400 400 

Mercury 0.25 660 0.22 57 

Selenium 1.3 11000 6.7 960 

Zinc 170 560000 330 57000 

Organic Chemicals 

a-Chlordane 0.25 7.3 7.3 29 

y-Chlordane 0.18 7.3 7.3 29 

4,4'-DDT 0.12 9.0 9.0 33 

4,4'-DDE 0.082 

Aroclor-1260 (PCB) 1 0.63 0.63 3.5 

Acenaphthene 0.24 32000 32000 6100 

Anthracene 0.62 160000 160000 30000 

Benz(a)anthracene 3 1.7 1.7 9.7 

Benzo(a)pyrene 3.2 0.14 0.14 0.84 

Benzo(b)fluoranthene 3.8 1.7 1.7 9.7 

Benzo(g,h,i)perylene 5 N.A.e N.A. N.A. 
Benzo(k)fluoranthene 1.4 17 17 97 

Benzoic acid 0.38 150000 1500000 370000 

Bis(2-ethylhexyl)phthalate 1.7 90 90 500 

Carbazole 0.5 63 63 350 

Chrysene 3.3 170 FO 970 

Note: Values for organic and inorganic chemicals are expressed in milligrams per kilogram; values for radionuclides are expressed 
in picocuries per gram. 
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Table 5.1-1 (continued) 

DP Canyon Trail-User 

COPC Maximum Valuea Soil PRG 

Organic Chemicals {continued) 

Dibenz(a,h)anthracene 0.98 0.17 

Dibutyl phthalate 2.1 53000 

Dimethyl phthalate 4.2 400000 

Di-n-octylphthalate 0.16 11000 

Butyl benzyl phthalate 4.2 110000 

Fluoranthene 4.4 22000 

Fluorene 0.066 22000 

Heptachlor Epoxide 0.11 0.14 

lndeno( 1 ,2,3-cd)pyrene 3.8 1.7 

2-Methylnaphthalene 0.046 2200 

Naphthalene 0.62 2200 

Phenanthrene 3.2 16000 

Pyrene 12 16000 

Acetone 0.024 53000 

Toluene 0.008 110000 

2,4,6-Trichlorophenol 9.3 110 

a Maximum values are rounded to two significant figures. 

b Bolded values indicate PRGs that are exceeded by the maximum result. 

c D = daughters. 

Resource-User 
Soil PRG 

0.17 

53000 

400000 

11000 

110000 

22000 

22000 

0.14 

• 1.7 

2200 

2200 

16000 

16000 

53000 

110000 

110 

d PRGs for plutonium-239,240 are calculated using the dose conversion factor for plutonium-239. 

e N.A. = not available. 
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Figure 5.1-1. Comparisons of maximum values with PRGs by scenario 
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Benzo(g,h,i)perylene was detected in 9 of 46 samples. This organic chemical does not have specific 
published toxicity criteria. EPA has published noncarcinogenic oral toxicity values (reference doses) for 
acenaphthene, anthracene, fluoranthene, fluorene, naphthalene, and pyrene. These reference dose 
values are generally associated witn an allowable chemical intake that is orders of magnitude larger than 
those for potent PAH carcinogens such as benzo(a)pyrene and dibenz(a,h)anthracene when these are 
evaluated at a target risk level of one excess cancer per million. For example, compare the soil PRGs for 
these PAHs presented in Table 5.1-1. 

Although EPA has not published a chemical-specific toxicity value for benzo(g,h,i)perylene, the 
significance of this PAH relative to the other PAHs with which it is associated in the environment can be 
inferred from the comparison of soil criteria, evaluation of co-occurrence, and comparison of sample 
values. The human-health impacts associated with exposure to PAHs in the environment can be 
assessed in the absence of specific information on benzo(g,h,i)perylene by comparing to the same PRGs 
as the other detected class-D PAHs. Soil criteria associated with the PAHs for which EPA has published 
slope factor and/or unit risk values are likely to be protective for concomitant exposure to PAHs for which 
toxicity values have not been derived. The minimum PRG for other class-D PAHs in Table 5.1-1 is 
400 mg/kg for naphthalene. Therefore, because the maximum result for benzo(g,h,i)perylene is only 
5 mg/kg, it was dropped as a COPC for the assessment in this report. 

5.1.6 Water COPC Screening 

Water exposure from ingestion is included for the alluvial groundwater in reach DP-2 and DP Spring in 
reach DP-4. Table 5.1-2 presents the results. For radionuclides and chemical carcinogens, the trail-user 
and resource-user scenarios are the limiting values because their averaging times are 30 yr and the 
construction-worker scenario has an averaging time of 1 yr. Averaging times are not used for 
noncarcinogens. Consequently, the construction-worker scenario is more restrictive because of the 
250 days/yr versus 75 days/yr for the trail-user and resource-user scenarios. 

In addition to the COPCs presented in Table 5.1-2, calcium, lithium, magnesium, potassium, and sodium 
were detected in the water samples at concentrations higher than the background screening values. 
These elements are essential nutrients and are not considered further in this assessment. 

5.1.7 COPC Data Evaluation 

One metal, four radionuclides and six organic contaminants exceeded PRGs, using maximum sample 
values. Data for these COPCs were reviewed for the distribution of values relative to the PRGs. 
Additionally, two weighted averages were calculated for each reach, using the detected values for the 
COPCs. One is an area-weighted average that uses present-day estimates of average contaminant 
concentrations in the uppermost sediment packages in each geomorphic unit, as presented in 
Section 3.3, and unit areas, as presented in Section 2.3. The other is a volume-weighted average that 
uses vertically weighted concentration estimates where sediment packages are superimposed, using 
estimated average thicknesses of each package as presented in Section 3.3, and then computes a 
volume-weighted average concentration to represent the reach. In the area-weighted average all human 
exposure is assumed to be restricted to the area containing contaminated sediments. In the volume
weighted average all human exposure is assumed to be restricted to depths where contamination is 
above background values, with no mixing with underlying uncontaminated materials. Thus, both averages 
overestimate exposure. 
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Table 5.1-2 

Water Consumption Rates Resulting in Risks or Doses of Potential Concern 

Trail User and Construction 
pCi/L for Max Value Resource User Worker 

Radionuclides 15 mrem/yr (pCi/L) (Uday) (Uday) 

Plutonium-239,240 6.1 0.25 182 1600 

Strontium-90+0 140 210 5.00 45 

Tritium 330000 280 8800.00 79000 

Uranium-234 76 1.7 330.00 3000 

Uranium-235+0 80 0.24 2500 22000 

Trail User and Construction 
Inorganic mg/L for Max Value Resource User Worker 
Chemicals HQ: 1 (mg/L) (Uday) (Uday) 

Barium 2.6 0.21 116 35 

Boron 3.3 0.067 460 140 

Iron 11 6.7 15 4.6 

Manganese 1.7 0.87 18 5.5 

Trail User and Construction 
Organic mg/L for risk Max Value Resource User Worker 

Chemicals 1e-6 (mg/L) (Uday) (Uday) 

Bis(2-ethylhexyl)phthalate 0.0061 0.036 1.6 14 

Oichloroethane( 1 ,2) 0.00094 0.0076 1.2 10 

These two estimates are necessary to support the dose assessment for the three scenarios. The present
day trail user is exposed to the area-weighted average. In addition to pathways for the trail user, the 
present-day resource user also consumes fruits, vegetables, and meat animals that graze on plants 
growing in the contaminated sediments. Because plant roots uptake contaminants through the entire 
thickness of contaminated sediments, the resource user is exposed to the volume-weighted estimate of 
the contaminant concentrations. The construction worker who is assumed to dig through the sediments 
would also be exposed to the volume-weighted concentration. 

5.1.8 Assessment Results 

Noncarcinogenic COPCs 

Mercury was the only noncarcinogen with a maximum value exceeding a PRG. Mercury was detected in 
26 of 44 samples. The data are presented in Figure 5.1-2. Three of the detected values exceed the 
Laboratory upper tolerance limit (UTL) background value of 0.1 mg/kg. A single sample result exceeds 
the resource-user scenario PRG for mercury of 0.22 mg/kg. This is the lowest PRG for mercury, of the 
three scenarios. The PRGs for trail user and construction worker are 660 mg/kg and 57 mg/kg, 
respectively. Based upon these data, mercury was dropped as a COPC for DP Canyon for human-health 
assessments because the concentrations do not persistently exceed screening values. 
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Reach DP-4 
4/9 

Reach and number of detects/number of samples 

Mercury in sediment, showing detected 'lalues by reach 

Chemical Carcinogen and Radionuclide COPCs 

The assessment results for chemical carcinogen and radionuclide COPCs are presented in Figures 5.1-3 
through 5.1-6. The distinction is made between these two groups of COPCs because the chemical 
carcinogen assessment is risk-based and the radionuclide assessment is dose-based. Each figure 
presents a reach and consists of three parts. The first part is a schematic cross section showing the 
relative locations of sediment packages in relation to the active channel (c1) and the ground surface. The 
identifier "c" refers to coarse sediments, and the identifier "f" refers to fine sediments. 

The second part of the reach presentations is a table that shows the ratio of each COPC's average 
concentration of detected sample results to its PRG. Because chemical carcinogens and radionuclides 
are summed separately, a value of 1 in the table indicates a potential risk of 1e-6 for chemical 
carcinogens, or a dose of 15 mrem/yr for radionuclides. The PRG ratios are summed for the chemical 
carcinogens and for the radionuclides. The trail-user ratios are based upon the surface area averages for 
the sampled sediments in the reach. The resource-user and construction-worker scenario ratios are 
based upon the volume-weighted averages for the sampled sediments in the reaches. The individual 
PRG ratios in the tables show which COPCs dominate the PRG sums. 
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DP Canyon Reach Report 

Part 1. Schematic cross section for DP-1 West 

c2 f c3 f f1 

c1 c c2 c c3 c 

Schematic cross section for DP-1 Central 

c3 f f1 

c1 c c3 c 

Schematic cross section for DP-1 East 

c2 f c3 f f1 

c1 c c2 c c3c 

f = fine sediment. 

c = coarse sediment. 

Part 2. Ratios of average COPC concentrations to PRGs by exposure scenario 

Analyte 

Aroclor1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Chemical Carcinogen Sum 

Am-241 

Cs-137 

Pu-239 

Sr-90 

Radionuclide Sum 

a Based upon surface aggregate averages. 
b Based upon volume aggregate averages. 

Trail User8 

0.25 

0.38 

4.6 

0.56 

5.8 

0.43 

12 

0.00040 

0.00056 

0.00013 

0.000017 

0.0011 

Figure 5.1-3. Dose Calculation Results for Reach DP-1 
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Part 3. Reach DP-1 trail-user scenario showing surface sediment package contributions to 
summed PRG ratios 
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Figure 5.1-3 (continued). 

Chemical Carcinogens 

c1c 

fH 

400 600 800 1000 1200 

Cumulative Sediment Package Surface Area, m3 

Radionuclides 

c1c 

f1f 

400 600 800 1000 1200 

Cumulative Sediment Package Surface Area, m3 

Dose Calculation Results for Reach DP-1 
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Part 1. Schematic cross section 

c2 f 

c1 c2 c 

c = coarse sediment. 

f = fine sediment. 

c:f- ·I 

DP Canyon Reach Report 

f1 

Part 2. Ratios of average COPC concentrations to PRGs by exposure scenario 

Analyte 

Aroclor1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Dibenz(a,h)anthracene 

lndeno( 1 ,2,3-cd)pyrene 

Chemical Carcinogen Sum 

Am-241 

Cs-137 

Pu-239 

Sr-90 

Radionuclide Sum 

a Based upon surface aggregate averages. 
b Based upon volume aggregate averages 

Trail Usera 

0.19 

0.17 

2.4 

0.25 

0.00000 

0.16 

3.1 

0.013 
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0.0059 

0.00048 

0.073 

Figure 5.1-4. Dose Calculation Results for Reach DP-2 
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Part 3. Reach 2 trail-user scenario showing surface sediment package contributions to summed 
PRG ratios 
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Figure 5.1-4 (continued). 
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Part 1. Schematic cross section 

c2 f 

c1 c2 c 

c = coarse sediment. 

f = fine sediment. 

c3 Ca-+b 
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f1 f2 

Part 2. Ratios of average COPC concentrations to PRGs by exposure scenario 

Analyte 

Arocror1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

lndeno(1 ,2,3-cd)pyrene 

Chemical Carcinogen Sum 

Am-241 

Cs-137 

Pu-239 

Sr-90 

Radionuclide Sum 

a Based upon surface aggregate averages. 
b 

Based upon volume aggregate averages. 
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Figure 5.1-5. Dose Calculation Results for Reach DP-3 
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Part 3. Reach 3 trail-user scenario showing surface sediment package contributions to summed 
PRG ratios 
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Figure 5.1-5 (continued). 
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Part 1. Schematic cross section 

c2 f a+b f1 

c1 c2 c a+b 

c = coarse sediment. 

f = fine sediment. 

DP Canyon Reach Report 

Part 2. Ratios of average COPC concentrations to PRGs by exposure scenario 

Analyte 

Aroclor-1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Oibenz(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Chemical Carcinogen Sum 

Am-241 

Cs-137 

Pu-239 

Sr-90 

Radionuclide Sum 

a Based upon surface aggregate averages. 
b Based upon volume aggregate averages 
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Figure 5.1-6. Dose Calculation Results for Reach DP-4 
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Part 3. Reach 4 trail-user scenario showing surface sediment package contributions to summed 
PRG ratios 
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Figure 5.1-6 (continued). 
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The third part of the reach presentations is a graphic that shows the contributions of the sampled 
sediment packages to the PRG ratio sums. The upper panel of the figure presents information about the 
chemical carcinogens and the lower panel presents information for the radionuclides. The sediment 
packages are arranged in order of size, from smallest to largest. For each reach, only the trail-user 
scenario is presented. This scenario was chosen because it is the most likely present-day scenario. 
Relations among the sediment packages are similar across the three exposure scenarios. If one sediment 
package dominates the PRG ratio sum for the trail-user scenario, it also dominates the PRG ratio sums 
for the resource-user and construction-worker scenarios. The disadvantage to using the trail-user 
scenario plots is that the subsurface sediment packages are not represented. The companion plots for 
resource user and construction worker are provided in Appendix F of this report. 

Evaluating these results across the four sampling reaches shows that the reach with the highest potential 
risk to human health is reach DP-1. The sum of the chemical carcinogen PRG ratios for the trail user and 
resource user in this reach is 12, of which 87 percent is due to dibenz(a,h)anthracene and 
benzo(a)pyrene. These contaminants are PAHs, are common in urbanized areas, and are interpreted to 
be derived from the Los Alamos townsite. The PRG ratio sum of 12 is equivalent to a human-health risk 
estimate of 1 e-5 cancer risk. This value falls midway between 1 e-6, which EPA uses as a lower bound for 
potential concern, and 1 e-4, above which EPA typically requires risk management or mitigation. 

Reach DP-2 is the investigation reach that received effluent from the PRS 21-011 (k) outfall. The sum of 
the PRG ratios for this reach ranges from 0.47 to 3.1 for the chemical carcinogens. The radionuclide sum 
of PRG ratios are 0.073 for the trail-user scenario, 0.84 for the resource-user scenario and 2.0 for the 
construction-worker scenario. The construction-worker dose is raised by the potential exposure to the 
external gamma radiation associated with the cesium-137 contamination. The PAHs dominate the 
chemical carcinogen sums, similar to reach DP-1, with benzo(a)pyrene contributing 77 and 75 % to the 
trail-user and resource-user scenarios, respectively. Present conceptual understanding of the DP Canyon 
system is that the PAH signatures in reaches DP-2, DP-3, and DP-4 are due to transport from reach DP-1 
and not from Laboratory releases. 

Reach DP-3 is similar to reach DP-2 in that the chemical carcinogen sums of PRG ratios are dominated 
by benzo(a)pyrene. The values are slightly higher for reach DP-3, but these differences are negligible 
compared to the variability of the data. The radionuclide sums of PRG ratios are 0.060 for the trail user, 
0.53 for the resource user, and 1.5 for the construction worker. Again, the higher value for the 
construction worker is associated with the potential exposure to external gamma radiation from 
cesium-137. 

Reach DP-4 shows lower PRG ratio sums that are dominated by benzo(a)pyrene for the chemical 
carcinogens and cesium-137 for the radionuclides. The exception is stronium-90, whose contribution to 
the resource-user dose is equivalent to the contribution from cesium-137. The magnitudes of these sums 
indicate a potential human-health risk estimate in the range of 0.1 e-6 to 0.9e-6 for the chemical 
carcinogens and a dose of 0.5 to 1 0 mrem for the radionuclides. 

The third part of each reach presentation shows the relative contributiqns of the sampled sediment 
packages to the PRG ratio sums for chemical carcinogens and radionuclides. Trail-user scenario plots are 
provided in this section and plots for the resource user and construction worker are provided in 
Appendix F. For all reaches, the largest contributions to the ratio sums come from the fine-grained 
sediments. These results suggest that the contaminants are preferentially bound to the smaller particles. 
Reaches DP-1, DP-3, and DP-4 have individual sediment packages that store most of the contaminant 
inventory. These packages are c2f, c3f, and c2f, respectively. These packages are also small in size. 
Similar plots, using volume estimates instead of area estimates (Appendix F), show that the volumes of 
these packages are also relatively small. Reach DP-2 results show the contaminants are associated with 
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two fine-sediment packages, c3f and f1 f. This is at least partially due to the geometry of this reach. Reach 
DP-2 has a relatively broad canyon bottom where flood waters have deposited overbank sediments over 
a wide area. Narrower inner canyons confine the other reaches. 

Water Pathways 

The assessment of alluvial groundwater and DP Spring water shows that most COPCs are at 
concentrations well below potential chronic human-health concerns. Fourteen samples of alluvial 
groundwater were analyzed for semivolatile organic compounds (SVOCs). Two of those samples had 
detectable bis(2-ethylhexly)phthalate. The higher value of 0.36 mg/L represents a potential human-health 
risk of 1e-6, given an intake of 1.6 Uday, 75 days/yr for 30 yr. Ten samples were analyzed for 1,2-
dichloroethane. A single sample had a detectable concentration of 0.0076 mg/L, resulting in a screening 
consumption rate of 1.2 Uday for the trail-user and resource-user scenarios. 

5.1.9 Summary and Uncertainty Analysis 

In conclusion, the highest potential risks in DP Canyon occur in reach DP-1, and potential adverse 
human-health effects are dominated by chemical carcinogens. Reach DP-1 is impacted by drainage from 
the Los Alamos townsite and is up-canyon from the historic effluent discharges from Laboratory facilities 
into the canyon. Consistent with urban impacts, PAHs are the dominant contributors to potential risk to 
this reach. The highest estimated potential human-health risk for the evaluated pathways is a PRG ratio 
sum of 12, or a risk of 1.2e-5, which is associated with the trail-user and resource-user scenarios. This is 
an order of magnitude below the typical EPA threshold for mandatory risk management or mitigation. The 
highest potential radiation dose occurs in reach DP-2 for the construction-worker scenario with a PRG 
ratio sum of 2.0. This is equivalent to a dose of 30 mrem/yr. 

Contaminant signatures for the reaches down-canyon from reach DP-1 are all dominated by PAHs. All 
PRG sums are in the lower part of the potential risk and dose ranges for considering risk management or 
mitigation. Based upon these data, immediate remedial action is not warranted. 

Several aspects of the investigation and the data assessment approach were designed to overestimate 
risks and doses. The field investigation focused on sediments that were most likely to have been 
impacted by post-1942 inundation and contaminant deposition. Consequently, the contaminant averages 
are overestimates because the uncontaminated sediments in the canyon were not fully characterized and 
do not contribute to the calculations. Land-use scenarios are also conservative. The actual exposures 
due to trail use, resource use, or construction are likely to be much less. Examples of exposure 
overestimates in the scenarios include hiking in the canyon for 75 days/yr for 30 yr and obtaining 75% of 
dietary meat from animals that are raised on the contaminated sediments in the canyon. The 
construction-worker scenario is assumed to have a 1-yr duration and to occur only within the 
contaminated sediments. 

The assessment of contaminants in alluvial groundwater and spring water show that there are no chronic 
human-health risks, based upon these data. While the maximum sample results for 1 ,2-dichloroethane 
and bis(2-ethylhexyl) phthalate exceed the screening criteria by up to a factor of 1.7, evaluation of the 
data show that these contaminants are not persistently present in the alluvial water. Bis(2-ethylhexyl) 
phthalate was present in 2 of 14 samples and 1.2-dichloroethane was present in 1 of 10 samples. 
Additionally, the exposure scenarios are designed to overestimate the risks. The data set is limited and 
should be augmented with additional sampling to confirm these initial results. 
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5.2 Preliminary Ecological Screening Assessment 

5.2.1 Scope and Objectives 

The main objective of ecological risk screening is to determine if there is unacceptable current-day risk to 
ecological receptors from COPCs in DP Canyon sediment or water. Another objective of ecological risk 
screening is to evaluate the adequacy of existing data to estimate ecological risk associated with 
Laboratory releases. To accomplish these goals the ecological risk screening process developed for 
Laboratory PASs will be applied to the DP Canyon sediment and water data. Application of the screening 
process must recognize two factors that are not typically relevant for PASs. First, the spatial scale of the 
contaminated sediments and water covers an area much larger than a typical PAS. Thus, consideration 
of the home range of screening ecological receptors is important for properly assessing the exposure to 
these species. A second and related factor is that this screening assessment is limited to the post-1942 
canyon-bottom sediments, alluvial groundwater and DP Spring water. Thus, impacts related to source 
PRSs are not considered, nor is any impact to ecological receptors beyond the confluence of DP Canyon 
with Los Alamos Canyon. Lastly, the DP Canyon assessment is a multimedia screening assessment, and _ 
considers the combined effects of contaminated water and sediment on ecological receptors. These 
complicating factors for the assessment will be considered as the Laboratof'j's screening-level ecological 
risk assessment process is applied and the results are interpreted. Arry deviations in the generic 
ecological screening assessment required by the nature of the DP Canyon physical setting or project 
objectives will be clearly noted and discussed. 

5.2.2 Technical Approach 

There are three parts of the ecological screening assessment as presented in Ryti et al. (1999, 63303) 
and followed in this report: the seeping evaluation, the screening evaluation, and risk interpretation. The 
scoping evaluation includes (1) the data assessment step, which identifies the list of COPCs for each 
medium; and (2) the problem formulation step for the specific reaches under investigation. The basis for 
DP Canyon-specific problem formulation is found in the seeping checklist (Section F-1.0 in Appendix F of 
this report). The scoping checklist is a useful tool for organizing existing ecological information and for 
focusing the site visit on the information needed to develop the site conceptual model (SCM). The 
seeping checklist also provides the basis for evaluating the adequacy of the data for ecological risk 
screening. 

The screening evaluation includes the comparison of maximum media concentrations to the final 
ecological screening levels (ESLs). The final ESLs are media-specific concentrations that are intended to 
represent the lowest concentration of a COPC associated with no adverse ecological effects over an 
array of ecological receptors. Derivation of final ESLs is a complex process dependent on numerous 
equations and information sources; see Section 4.5, "Screening Level Ecological Risk Assessment 
Methods" (Ayti et al. 1999, 63303} for information about how the final ESLs are derived. When there is a 
single medium, the screening evaluation simply compares the site concentrations of COPCs to the ESLs 
to establish an initial list of contaminants of potential ecological concern (COPECs). Because DP Canyon 
has multiple contaminated media, COPCs will be eliminated from further assessment only if the maximum 
concentration is much less than the ESLs or is not different from background concentrations for that 
media. The background comparison is needed because sediments were sampled in DP Canyon, but 
most of these sediments apparently do not support any aquatic receptors as was assumed in establishing 
the sediment ESL values. Thus, most of the sediment sample data will be compared to soil ESLs as this 
represents a more appropriate current exposure condition. Aquatic receptors include organisms like 
filamentous green algae and fish that require water for their survival, and thus occasional inundation from 
storm events is not sufficient to maintain these types of aquatic organisms. This is why a distinction will be 
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made between active channel sediments that are frequently wet and floodplain deposits that are rarely 
wet. The media and exposure pathways will be discussed in more detail in the problem formulation 
section below (Section 5.2.3.2). The final ESLs are from the June 1999 version of the ECORISK 
database (LANL 1998-1999, ER IDPackage 186). 

The second step in the Laboratory's screening evaluation is the calculation of HOs and hazard indices 
(His) for all COPCs and all multimedia screening receptors. The multimedia receptors do riot include 
species that are dependent on a single media for their survival, and such species include truly aquatic 
receptors (e.g., algae and fish} and terrestrial plants/invertebrates. In addition, for terrestrial 
plants/invertebrates it is assumed that the toxic'ty studies include contaminants in soil pore water, which 
makes an additional assessment of water unnecessary for these species. The HQ can be thought of as 
the ratio of the calculated exposure dose to the receptor (based on contaminant levels in the reach) to a 
dose that has been determined to be acceptable (based on toxicity studies for the receptor). An HI is a 
sum of HOs, across contaminants with like effects, for a given screening receptor. For this report, 
radionuclides are considered contaminants with a common effect (radiological dose), and all other 
chemicals will be con~idered to have potentially additive effects. Chemicals may interact through 
potentiation, synergism, or antagonism, and thus combined chemical effects may be greater or less than 
simple additivity. Because it is not known how the effects of chemicals combine, the simplest assumption 
of additivity was made for the screening assessment. The potential effects of other chemical interactions, 
in particular synergy, will be considered in the uncertainty analysis because the ESL formulae in Ryti 
et al. (1999, 63303) use a 0.3 factor to account for multiple chemical effects within a medium. However, 
this report eliminates the 0.3 factor to permit a standard HI calcu!a~on_ 

An HO or HI greater than 1 is considered an indicator of potential adverse impacts, and the chemical 
constituents resulting in an HO or HI greater than 1 are identified as COPECs. HQ calculations require 
toxicity, bioconcentration, and bioaccumulation information for all chemicals for aU receptors. This report 
will use the latest receptor-specific ESLs to support the HO/HI analysis. Because the June 1999 
nonradionuclide ESLs are calculated from a HQ = 0.3, the nonradionuclide ESLs are divided by 0.3 to 
calculate the media-, contaminant-, and receptor-specific HQ. For example, see equations 4.4.1 ~4 to 
4.4.1-8 in "Screening Level Ecological Risk Assessment Methods" (Ryti 1999, 63303). The 0.3 factor was 
app.lied to account for additive effects of COPCs within a media. 

The equations used to calculate HQ and HI for nonradionuclides are presented as Equations 5.2-1 
through 5.2-8. Equation 5.2-7 shows the case where a receptor is potentially exposed to contaminated 
soil and water; these receptors include robin, kestrel, deer mouse, desert cottontail, shrew, and red fox. 
Equation 5.2-8 shows the case where a receptor is potentially exposed to contaminated sediment and 
water; these species include the bat and swallow. Note that the equations used to calculate the HQ and 
HI for radionuclides are identical except that the 0.3 dividend is dropped, because the final radionuclide 
ESLs have no such factor. 

The third step in the screening evaluation, the uncertainty analysis, follows COPEC identification, and 
describes the key sources of uncertainty in the screening assessment. The uncertainty analysis can result 
in adding chemical constituents to or removing them from the list of COPECs. This report contains a 
qualitative uncertainty analysis to help understand potential data gaps associated with evaluating 
ecological risk. 

The last part of the screening assessment interprets screening results in the context of a risk 
management decision. This primarily involves an assessment of the imminent substantial endangerment 
for ecological receptors based on the results of the seeping and screening evaluations. This risk 
interpretation section will also make recommendations on the need for additional data in DP Canyon to 
support an ecological risk assessment. 
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j=l 

n 

Hiwater,i =I HQwater,i,j 
}=1 

HI; = Hisoil,i + Hiwarer,i 

HI; = Hisediment,i + Hiwater,i 

Where: C5011,
1 

is the concentration of the jth COPC in soil (mg/kg), 

Csed,menr,1 is the concentration of the jth COPC in sediment (mg/kg), 

Cwarer.J is the concentration of the jth COPC in water ().lg/L), 

ESLsed,menr, 1,1 is the ESL for ith receptor and the jth COPC in sediment (mg/kg), 

ESL5011,1,i is the ESL for ith receptor and the jth COPC in soil (mg/kg), 

ESLwarer,i,i is the ESL for ith receptor and the jth COPC in water ().lg/L), 

HOsed,menr,i,i is the HO for ith receptor and the jth COPC in sediment (unitless), 

HOsoii,,., is the HO for ith receptor and the jth COPC in soil (unitless), 

HOwarer,;,1 is the HQ for ith receptor and the jth COPC in water (unitless), 

Hfsediment,iJ is the HI for ith receptor in sediment (unitless), 

H/5011,1,1 
is the HI for ith receptor in soil (unitless), 

Hlwarer,i,i is the HI for ith receptor in water (unitless), 

n is the number of COPCs in each media, and 

H/1 is the multimedia HI for ith receptor (unitless). 
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The ecological SCMs for terrestrial receptors is provided as Figure 5.2-1. The SCM for aquatic receptors 
is presented as Figure 5.2-2. The SCM identifies the exposure pathways that represent major, minor, 
unlikely, or no pathway to ecological receptors. Exposure pathways to terrestrial receptors can occur 
through air (respiration of vapors, inhalation or deposition of particulates); surface soil (root uptake and 
rain splash on plants, food web transport to plants and animals, incidental ingestion of soil, dermal 
contact with contaminated soil, and external radiation); and alluvial groundwater, surface water, or active 
channel sediments (root uptake and rain splash on plants, food web transport to animals, incidental 
ingestion of water and sediment, dermal contact with contaminated water or sediment, and external 
radiation from sediment). The major soil-related exposure pathways are expected to be plant uptake, food 
web transport, and external gamma radiation exposure. The major sediment/water-related exposure 
pathway is expected to be plant uptake. The importance of the water/sediment pathways is unclear 
because of the limited temporal and or spatial extent of surface water over the 3.5 km length of DP 
Canyon. Exposure to vapors is viewed to be an unlikely pathway based on the low volatile organic 
compound (VOCs ) concentrations measured in sediment and water and the rapid loss of volatile organic 
chemicals expected in active geomorphic settings. Exposure to airborne particulates is likely a minor 
pathway because of the limited amount of contamination on the ground surface and the dense plant cover 
in some reaches. Lastly, the remaining pathways that are related to exposure to surface soil (incidental 
ingestion of contaminated soil and dermal contact) and surface water/sediment (food web transport, 
incidental ingestion of contaminated sediment/water, dermal contact, and external gamma radiation 
exposure) are expected to be minor because of the limited amount of contamination expressed at the 
ground surface. 

Typically, all complete exposure pathways should be at least qualitatively evaluated in the screening 
process. However, soil ESLs do not include exposure to vapors or particulates in air nor do the soil ESLs 
account for exposure through dermal contact. Water ESLs do not account for bioaccumulation, but the 
sediment ESLs include two wildlife species that will be used to evaluate the importance of 
bioaccumulation from sediment to insects. The importance of these pathways will be discussed in the 
uncertainty analysis. 

5.2.4 Screening Evaluation 

The screening evaluation consists of the three steps, which includes final ESL comparisons, multimedia 
exposure assessment, and uncertainty analysis. 

5.2.4.1 Comparison to Final ESLs 

To determine which of the COPCs should be retained for the multimedia exposure assessment, the 
maximum concentration in each media was compared to the final media-specific ESL value. All COPCs 
having a maximum concentration greater than the final media-specific ESL were retained for the 
multimedia exposure assessment. The final media-specific ESLs are from the June 1999 version of the 
ECORISK database (LANL 1998-1999, ER ID Package 186). 

The ESL comparison is summarized for inorganic chemicals and radionuclides in Table 5.2-1, and the 
summary for the organic chemicals is provided in Table 5.2-2. The maximum concentration in soil is 
based on the samples collected from inactive channel and floodplain geomorphic units. The maximum 
value for sediment is based on the maximum concentration of COPCs in the active channel. Only 
inorganic chemicals and radionuclides detected above the background value and organic chemicals 
detected in the active channel sediments are considered sediment COPCs for the screening assessment. 
Lastly, the maximum water result is based on samples collected from the two alluvial groundwater wells 
and DP Spring. For the screening assessment, both filtered and unfiltered water samples were 
considered to establish the maximum value. 
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Figure 5.2·1. Site conceptual model for terrestrial ecological receptors 
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Table 5.2-1 
Final ESL Comparison Summary for Inorganic Chemicals and Radionuclide COPCs 

Final Final 
Soil Soil Sediment Sediment Water 

Maximum ESL Maximum ESL Maximum 
(mg/kg or (mg/kg or (mg/kg or (mg/kg or (j..tg/L or 

Analyte pCi/g) pCi/g) pCi/g) pCi/g) pCi/L) 

Note: Cells in black shading indicate analytes where the maximum is greater than the final ESL. 

a BV = background value. 

b A dash in the table means the analyte is not a COPC in that medium. 

c Not a COPC in active channel sediments. 

d N.A. = ESL is not available. 

e Assumed that total chromium is present as hexavalent chromium. 
1 

Retained for multimedia assessment due to lack of ESLs for all media. 
9 Assumed that mercury is present as methyl mercury. 

Final Retain 
Water ESL for 

(j..tg/L or Multimedia 
pCi/L) Assessment 

h Uranium was evaluated to account for toxic effects of uranium metal in addition to the radiological effects of uranium isotopes. 

i Not detected. 

August 1999 5-28 ER19990010 

r 
I 
r 
l 
L 

I 
l 
I 
I 
I 

I 
r 

r 
I 
l 



OP Canyon Reach Report 

Table 5.2·2 

Final ESL Comparison Summary for Organic Chemical COPCs 

Analyte 

PCBs and Pesticides 

Aroclor-1260 

a-Chlordane 

y-Chlordane 

4,4'-DDE 

4,4'-DDT 

chlor Epoxide 

Semivo/atile Organics 

Acenaphthene 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)peryl 

hthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Organics, diesel range 

Phenanthrene 

Pyrene 

2,4,6-Trichlorophenol 

Soil 
Maximum 

(mg/kg) 

Final 

Soil 

ESL 
(mg/kg) 

Sediment 

Maximum 

(mg/kg) 

Final 
Sediment 

ESL 

(mg/kg) 

Water 
Maximum 

(j..Lg/L) 

c 

Note: Cells in black shading indicate analytes where the maximum is greater than the final ESL. 
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Final Retain 
Water for 
ESL Multimedia 

(J..tg/L) Assessment 

Yes 

No 

No 

Yes 

Yes 

Yese 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

No 

Yes 

No 

No 

No 

Yes 

Yes 
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Table 5.2-2 (continued) 

Final 
Soil Soil Sediment 

Maximum ESL Maximum 
Analyte (mg/kg) (mg/kg) (mg/kg) 

Volatile Organics 

Acetone 0.006 0.5 
f 

2-Sutanone - - -
1,2-Dichloroethane - - -
Toluene 0.002 21 f 

a Not detected. 

b Not a COPC in active channel sediments. 

c A dash in the table means the analyte is not a COPC in that medium. 

d N.A. = ESL is not available 

e Retained for multimedia assessment due to lack of ESLs for all media. 

Final 
Sediment 

ESL 
(mg/kg) 

b 

-
-
'b 

Final Retain 
Water Water for 

Maximum ESL Multimedia 
()lg/L) ()lg/L) Assessment 

- - No 

- - No 

7.6 1100 No 

- - No 

1 
Not measured in active channel sediments, but volatile organic chemicals are expected to be lost rapidly from this geomorphic 
setting. 

Graphical comparisons of the maximum media concentrations to the final ESL are provided in Figures 
5.2-3, 5.2-4, and 5.2-5. These scatter plots show the maximum concentration of the COPC versus the 
final ESL, and also show a reference line of equality. Points that plot above the line of equality represent 
COPCs that are retained for the multimedia exposure assessment. The relative magnitude of the 
difference can be noted by determining the distance that the point is above or below the line of equality. 
The soil COPC plot (Figure 5.2-3) shows that the maximum values are roughly equally distributed above 
and below the line of equality, and Tables 5.2-1 and 5.2-2 show that 3 radionuclides, 2 pesticides, 11 
SVOCs, and 2 VOCs had maximum values less than the soil ESL. The sediment COPC plot (Figure 
5.2-4) shows that most of the maximum values are above the line of equality, and Tables 5.2-1 and 5.2-2 
show that two inorganic chemicals and three SVOCs had maximum values less than the sediment ESL. 
The water COPC plot (Figure 5.2-5) shows that the maximum values are roughly equally distributed 
above and below the line of equality, and Tables 5.2-1 and 5.2-2 show that four inorganic chemicals, four 
radionuclides, and one VOC had maximum values less than the water ESL. In addition to the COPCs 
plotted on Figures 5.2-3, 5.2-4, and 5.2-5, four COPCs (iron, Heptachlor Epoxide, carbazole, and 1 ,2,4-
trichlorophenol) that are missing final ESLs for all media are retained for the multimedia exposure 
assessment. The category of diesel range organics (DROs) has no ESL and is not retained for the 
multimedia exposure assessment because the individual constituents (e.g., various SVOCs) do have 
ESLs and will be evaluated. Two COPCs were retained for the multimedia exposure assessment, even 
though the maximum values were less than the final ESL. Uranium-234 is retained for the multimedia 
exposure assessment because the maximum concentration was about 60% of the final soil ESL, which is 
viewed to be large fraction of the ESL for a COPC detected in multiple media. Fluoranthene was retained 
because the maximum value in both sediment and soil were greater than 50% of the ESL, thus 
warranting evaluation in the multimedia exposure assessment. lastly, uranium (see discussion in 
Section 3.2) was not retained for the multimedia exposure assessment because the maximum value is 
less than the total uranium background value. 
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Figure 5.2-5. 
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In summary, 15 inorganic chemicals, 6 radionuclides, 1 PCB, 3 pesticides, and 16 SVOCs are retained 
for the multimedia exposure assessment. These COPCs are identified in Tables 5.2-1 and 5.2-2. The 
VOCs were eliminated from the multimedia exposure assessment based on the direCt ingestion exposure 
pathway, and the uncertainty associated with dropping these chemicals will be discussed in the 
uncertainty analysis. 

5.2.4.2 Multimedia Exposure Assessment 

The multimedia exposure assessment considers potential COPC impacts on eight wildlife species (robin, 
kestrel, deer mouse, cottontail, shrew, red fox, bat, and swallow). Other ecological receptors, including 
terrestrial plants/invertebrates and truly aquatic species are not considered in the multimedia exposure 
assessment for the reasons discussed in the Section 5.2.2. The wildlife species are exposed to COPCs in 
a combination of exposure pathways from contaminated soil, sediment, and water. A multimedia HI is 
calculated for each of these species in the multimedia exposure assessment. To account for the primary 
dietary exposure pathways, there are two dietary variants of the kestrel and three dietary variants of the 
robin. Thus, 11 total receptor/diet combinations are evaluated in this assessment. 

The results of the multimedia exposure assessment based on the maximum media concentrations are 
summarized in Table 5.2-3. The detailed results for the receptors are provided in Section F-3.0 (see 
Appendix F). Table 5.2-3 shows that the multimedia nonradionuclide HI for all receptor/diet combinations 
exceeds 1, and that the multimedia radionuclide HI for all receptor/diet combinations is less than 1. The 
largest multimedia radionuclide HI is 0.97 for the robin (insectivore diet) based on the maximum 
concentrations. However this value is an. overestimate because the average concentrations of 
radionuclides are much smaller than the maximum concentration. The multimedia radionuclide HI values 
thus imply that all radionuclides can be eliminated from further assessment. 
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Table 5.2-3 

HI Summary for Nonradionuclide and Radionuclide COPCs Based on Maximum Concentration 

Nonradionuclides Radionuclides 

Soil Sediment Water Multi-media Soil Sediment Water Multi-media 

Receptor HI HI HI HI HI HI HI HI 

Deer Mouse 18.6 - . 12.5 31.1 0.40 - <0.01 0.40 

Shrew 32.4 - 14.7 47.1 0.64 - <0.01 0.64 

Cottontail 3.15 - 6.63 9.79 0.10 - <0.01 0.10 

Fox 4.79 - 5.82 10.6 0.06 - <0.01 0.06 

Robin - herbivore 35.6 - 6.55 42.2 0.34 - <0.01 0.34 
diet 

Robin- 115 - 6.55 122 0.97 - <0.01 0.97 
insectivore diet 

Robin - omnivore 76.2 - 6.55 82.8 0.66 - <0.01 0.66 
diet 

Kestrel 27.1 - 5.58 32.7 0.30 I - <0.01 0.30 

Kestrel- 46.1 - 5.58 51.7 0.07 - <0.01 I 0.07 
flesh diet 

Swallow - 0.67 11.6 12.2 - 0.03 <0.01 0.03 

Bat - 2.62 10.4 13.0 - 0.02 <0.01 0.02 

• A dash in the table means exposure pathways for this medium are not considered for this receptor. 

Additional information on the nonradionuclides is provided in Table 5.2-4, and includes the receptor's 
home range, the area of DP Canyon sediments considered potential foraging habitat for these species, 
and the HI values based area-weighted average concentrations. Values used to calculate the area
weighted concentrations are provided in Section F-3.0 (see Appendix F). The purpose of these additional 
calculations is to determine how receptors may be impacted by the average concentrations within their 
foraging home ranges. Because the home range for the mouse, shrew, cottontail, and robin are less than 
the estimated foraging area of contaminated sediments in DP Canyon, there is little to no effect of area 
averaging on the HI. Species with large home ranges (fox and falcon) show a large decrease in the HI as 
the animal is assumed to forage in uncontaminated areas most of the time. Because this assessment is 
spatially limited to the canyon bottom sediments, and because there is no quantitative information of 
contaminant concentrations outside of this area, no quantitative adjustment of the HI by an area-use 
factor is appropriate. Moreover, much of the DP Canyon watershed likely is not contaminated based on 
the areal coverage of PRSs in the watershed. The probable result of applying a realistic area-use factor 
will be a large decrease in the estimated HI for these species. 

Because HI values greater than 1 for all species were calculated, the results of the multimedia exposure 
assessment were also used to identify COPECs for the uncertainty analysis. A summary of the HQ values 
by COPC is provided in Table 5.2-5. This table shows the analytes had an HQ value greater than 1 for at 
least one media, and it also shows which analy1es were missing toxicity information for the 11 
receptor/diet combinations. COPECs were identified from those COPCs whose HQ exceeded 1 for at 
least one receptor, or for which toxicity information was missing for all receptors. Based on these criteria, 
21 COPECs are identified in Table 5.2-5, and 20 COPCs were eliminated from further assessment. 
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Table 5.2-4 

Multimedia HI Summary for Nonradionuclide COPCs 
Based on Maximum, Average, and Area-Weighted Concentrations 

Receptor DP 
Home Canyon 
Range Area 

Receptor (ha)3 (ha) 

Deer Mouse 0.075 1.2b 

Shrew 0.39 1.2 

Cottontail 1.5 1.2 

Fox 699 1.2 

Robin- 0.42 1.2 
herbivore diet 

Robin- 0.42 1.2 
insectivore diet 

Robin- 0.42 1.2 
omnivore diet 

Kestrel 13.1 1.2 

Kestrel- 844c 1.2 
flesh diet 

Swallow N.A.d 0.85e 

Bat N.A. 0.85 

a Based on EPA (1993, ER 10 59384) for all species. 

b Sediment area outside of the active channel. 

Number of HI Maximum 
Home HI Weighted by HI 

Ranges/ fo~ Home for 
Canyon Maximum Range Average 

16 31.2 31.2 13.5 

3.1 47.2 47.1 19.5 

0.81 9.79 7.94 4.78 

0.002 10.6 0.02 4.75 

2.9 42.2 42.2 17.2 

2.9 122 122 70.3 

2.9 82.8 82.8 44.3 

0.093 32.7 3.04 20.5 

0.001 51.7 0.07 38.1 

N.A. 12.2 N.A. 4.34 

N.A. 13.0 N.A. 6.89 

c Home range is for peregrine falcon, because the kestrel with a flesh diet serves as a surrogate for this species. 

d N.A. = not available. 

e Sediment area within the active channel. 
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HI Average 
Weighted by 

Home 
Range 

13.5 

19.5 

3.88 

0.01 

17.2 

70.3 

44.3 

1.90 

0.05 

N.A. 
N.A. 
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Table 5.2-5 
COPECs based on Contribution to Multimedia Exposure Assessment 

1i I!! I!! I!! i:3 0 0 > ~ cu 
.t: > 

~ == 
"iii It) ('-cu 

~ ·r: :c ::J > It) 
..!2 c 3: (..) cu E cu ... )( I!! 0 - w c;; u:: iii It) cu c;; 0 0 :e "' c cu 0 ..5 ::1: 
3: u. :g .t: Ill Q. 

C( ~ :lo:: c c en lii 0 
:c c :c (J) 

(.) cu (.) 
iii :c c 
cu 0 0 0 

:lo:: a: a: a: 

lnorganics 

Antimony n/ca n/c n/c n/c n/c n!c b 
>1 >1 >1 Yes - -

Barium >1 >1 >1 >1 >1 >1 >1 >1 >1 >1 >1 Yes 

Boron - - - - - - - - - - - No 
Cadmium - - - - - - - - - - - No 
Calcium n/c n/c n/c n/c n/c n/c n!c n!c n!c n!c n!c Yes 

Chromium, total - - - - - - - - - - - No 
Cobalt - >1 >1 >1 >1 - - - >1 >1 - Yes 

Copper - - - - - - - - - - - No 
Iron n/c n!c n/c n/c n/c n/c n!c n/c n!c n/c n/c Yes 

Lead - - >1 >1 >1 - - - - - - Yes 

Lithium n/c n!c n/c n/c n/c n/c n/c n/c n!c n/c nlc Yes 

Manganese - - - - - - >1 >1 >1 >1 >1 Yes 

Mercury >1 >1 >1 >1 >1 - - - >1 >1 - Yes 

Selenium - - - >1 - - - - >1 >1 - Yes 

Zinc - - >1 >1 >1 - - - - - - Yes 

PCBs and Pesticides 

Aroclor-1260 >1 >1 >1 >1 - - >1 - >1 >1 - Yes 

4,4'-DDE >1 - >1 >1 - - - - - - - Yes 

4,4'-DDT >1 >1 >1 >1 >1 - - - - - - Yes 

Heptachlor Epoxide nlc nlc n/c n/c n/c - n/c n/c nlc n/c - Yes 

SVOCs 

Anthracene nlc nlc nlc nlc nlc nlc - - - - - No 
Benz(a)anthracene nlc nlc n/c nlc nlc n/c - - - - - No 
Benzo(a)pyrene nlc nlc nlc nlc n/c nlc - - >1 - - Yes 

Benzo(b)fluoranthene n/c nlc n/c n/c n/c nlc - - - - - No 
Benzo(g,h,i)perylene nlc n/c n/c nlc n/c nlc - - - - - No 
Bis(2-ethylhexyl)phthalate >1 >1 >1 >1 >1 >1 - - - - - Yes 

Carbazole n/c nlc n/c n/c n/c nlc n/c n/c n/c n/c nlc Yes 

Chrysene n/c nlc nlc n/c n/c n/c - - - - - No 
Dibenz(a,h)anthracene n/c n/c nlc n/c nlc - - - - - - No 
Di-n-butylphthalate - >1 >1 >1 >1 - - - - - - Yes 

Fluoranthene n/c n/c n/c nlc n/c n/c - - - - - No 
lndeno(1 ,2,3-cd)pyrene n/c n/c n/c n/c n/c nlc - - - - - No 

Note: See Section F-3.0 (see Appendix F) for a complete presentation of the HQ/HI results by receptor. 
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Table 5.2-5 (continued) 

a; I!! I!! I!! i5 0 0 0 
> > > 

Q) .J: 

~ c t; :0 "' >. Q) E Q) ... 
"iii u:: ... Q) ... 0 :X: c: Q) ..5 
oc( ~ ::.c: c: c: 

:0 c: :0 ... 0 :0 0 Q) a:: 0 a:: ::.c: a:: 

SVOCs (continued) 

Naphthalene - - >1 >1 -
Phenanthrene n/c n/c nlc nlc n/c 

Pyrene n/c n/c nlc nlc n/c 

2,4,6-Trichlorophenol n/c n/c nlc n/c n/c 

Radionuclides 

Americium-241 - - - - -
Cesium-137 - - - - -
Plutonium-238 - - - - -
Plutonium-239,240 - - - - -
Strontium-90 - - - - -
Uranium-234 - - - - -

an/c.= not calculated due to lack of toxicity data for this analyte and receptor. 

b A dash in the table means HO less than 1. 

~ 
.2 
; 
(/) 

-
n/c 

nlc 

-

-
-

-
-
-
-

Q) 

"iii "' ('o 

~ = >< c 0 iii 
(.) 

0 0 I!! ::iE w 
a.. u.. ~ .J: ... aJ 

0 (/) Q) 0 
(.) Q) (.) 

c 

- - - - - Yes 

- - - - - No 

- - - - - No 

nlc nlc nlc nlc - Yes 

- - - - - No 

- - - - - No 

- - - - - No 

- - - - - No 

- - - - - No 

- - - - - No 

All COPECs identified in Table 5.2-5 have an HQ greater than 1 for either the robin (insectivore diet) or 
the shrew. Thus, these species and the insectivore dietary pathway can serve as a risk indicators for the 
other species. Thus, T&E species concerns, as demonstrated by the kestrel (flesh diet), are captured by 
performing additional assessments of the shrew and robin (insectivore diet). The shrew and the robin also 
have foraging home ranges that are comparable to the area of contaminated sediments in OP Canyon, 
which makes exposure to these species more relevant to the OP Canyon sediment data. 

The robin and shrew have the largest HQ/HI values for several reasons. First, these species are both 
modeled as insectivores, and the soil-to-insect transfer factors are often default values that assume 100% 
of the contaminant concentration in soil is transferred to the insect. Second, these species have a fairly 
large assumed direct soil ingestion rate. Lastly, the robin has the largest food-to-body weight intake ratio, 
which maximizes the dose received by this organism. 

5.2.4.3 Uncertainty Analysis 

Uncertainties associated with OP Canyon screening-level ecological risk assessment include information 
relating to concentrations in contaminated media, exposure pathways, receptors, and COPECs. These 
sources of uncertainty and the potential impact of these uncertainties on the estimate hazard of OP 
Canyon COPECs to ecological receptors are discussed in the following text. 

The identification of the COPECs in the screening assessment is based on the maximum concentration in 
soil, water, or sediment, which inherently overestimates potential hazard. Average concentrations are 
also provided for a more realistic estimate of the potential hazard from DP Canyon contamination. The 
main uncertainty in media concentrations that may lead to underestimating exposure is the lack of water 
samples from the persistent bedrock pools located in reaches OP-1 and DP-3. 

-
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The exposure pathways addressed by the ESL and HO/HI analysis include all complete exposure 
pathways with the exception of inhalation and dermal exposure. Although these pathways must contribute 
to the dose received by plants and animals, it is expected that the contribution of these pathways is 
relatively small and does not interfere with either COPEC determination or with providing an assessment 
of current risk to ecological receptors. Inhalation is viewed to be insignificant pathway for contaminated 
soil and sediment in areas where plants cover the contaminated ground surface or where much of the 
contamination is buried. Dermal exposure to wildlife is mitigated by the fur or feathers that cover the 
bodies of most vertebrates. In addition, the incidental consumption of soil during grooming is assumed to 
be included in the direct soil ingestion estimates. 

The main uncertainties relating to receptors are the foraging behavior of wildlife species that brings them 
into contact with the contaminated media, and the type of aquatic receptors exposed to contaminated 
sediments and water in DP Canyon. 

The screening evaluation provided some information on the home range of wildlife receptors and also 
referenced Appendix F for average concentrations of COPECs in DP sediment and water. Application of 
the average concentrations of COPECs in the HO/HI analysis reduced the projected hazard to wildlife by 
an average of 50% across all receptors. In addition, application of a factor to account for the home range 
would reduce the HI for some species (e.g., kestrel as surrogate for the peregrine falcon), but a home 
range factor would not change the HI for other species (e.g., robin). Lastly, the area-use correction for this 
assessment does not consider contaminated hillslopes and mesa-top areas, which are needed for a more 
definitive assessment of hazard to ecological receptors. Based on the estimated spatial extent of PRSs in 
the DP Canyon watershed, the maximum coverage of contamination is 9.1 %. This value based on the 
areal coverage of the watershed (149 ha), and the area of all PRSs overlapping the watershed except 
PRS 21-021 (13.6 ha) (Jones 1999, 63983). PRS 21-021 is the stack emissions PRS that covers all of 
TA-21. Thus, individuals in broadly ranging wildlife species will be exposed to vastly lower average 
concentrations of COPECs, and thus the screening assessment based on the maximum or average 
concentration within DP Canyon sediment and water overestimated the HI. 

The distinction between sediments as a media for aquatic receptors and sediments as a media for 
terrestrial settings is important to the exposure assessment. Because most of DP Canyon is characterized 
by intermittent surface water flow, the assumption that the active channel geomorphic unit is an aquatic 
environment should overestimate hazard to aquatic receptors. Thus, exposure and risk to aquatic 
receptors is greatly overstated by this assessment. Because the greatest hazard was computed for 
terrestrial wildlife (robin and shrew) and the sediment-associated biota (bat and swallow) had lower HI 
values, COPECs in active channel sediments do not represent a significant source of contamination. 

This uncertainty analysis will consider the 15 COPECs that represent an HO of less than 1 to the robin 
with an insectivore diet or to the shrew. The screening evaluation identified another six COPECs based 
on a lack of wildlife toxicity information are: calcium, iron, lithium, Heptachlor Epoxide, carbazole, and 
2,4,6-trichlorophenol. Each of these COPECs is briefly discussed below. 

Antimony. Antimony is a COPEC due to exposure from contamination in soil (or inactive channel and 
floodplain sediments) and active channel sediments. One important observation about antimony is that 
the detected concentrations are less than twice the background value, which suggests a minimal source 
term for this contaminant in DP Canyon sediments. The spatial patterns of antimony contamination 
suggest a possible source from Laboratory operations. The ECORISK database provides some toxicity 
information for antimony (LANL 1998-1999, ER ID Package 186). There is no avian toxicity reference 
value (TRV) for antimony, which means that the potential hazard to birds from antimony is not quantified. 
The mammalian TRV is derived from a water-ingestion study, and the form of antimony studied is thus a 
soluble salt. Thus, the mammalian TRV does not have direct relevance to toxicity of antimony in DP 
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Canyon sediments as soluble metal forms would rapidly leach from sediments that are regularly 
inundated with water. Although the uncertainty analysis for antimony does not eliminate this analyte as a 
COPEC, it does question the importance of antimony as a significant contributor to ecological risk. 

Barium. Barium is a COPEC due to exposure from contamination in water. The source of barium 
contamination is unknown, and geochemical modeling could help establish the source. The ECORISK 
database provides some toxicity information for barium (LANL 1998-1999, ER 10 Package 186). The 
avian TRY is based on a food-ingestion study of barium hydroxide, and the effect endpoint was mortality. 
The TRY is bounded by lower concentrations with no effect and by higher concentrations with greater 
mortality. However, the form of barium studied and the pathway are not directly relevant to understanding 
toxicity of barium in water. The mammalian TRY is derived from a water ingestion study, and the form of 
barium studied for the no observed adverse effect level (NOAEL) was not specified. Thus, mammalian 
TRY appears to be directly relevant to toxicity of barium in DP Canyon water. An important note on the 
mammalian TRY is that it was based on no effect for the highest treatment concentration, which means 
that a dose-response relationship was not established in the study. Thus, the TRY could be an 
overestimate of the actual NOAEL. Although the uncertainty analysis for barium does not eliminate this 
analyte as a COPEC, it does question the importance of barium as a significant contributor to ecological 
risk. 

Calcium. Calcium is a COPEC due to exposure from contamination in soil (or inactive channel and 
floodplain sediments), active channel sediment, and water. The source of calcium contamination is 
suspected to be the Los Alamos townsite and concrete debris in reach OP-1. The ECORISK database 
has no mammalian or avian toxicity information for calcium (LANL 1998-1999, ER 10 Package 186). 
Thus, the uncertainty analysis suggests that calcium should be retained as a COPEC for future 
cumulative ecological assessments of the DP Canyon watershed, because of lack of wildlife toxicity 
information. However, no additional data are needed to assess contamination from Laboratory Resource 
Conservation and Recovery Act (RCRA) corrective action sites for calcium contamination based on the 
apparent sources for this COPEC. 

Cobalt. Cobalt is a COPEC due to exposure frorl! contamination in soil (or inactive channel and floodplain 
sediments). One important observation about cobalt is the minimal difference (maximum cobalt result is 
less than the background value) of cobalt in DP Canyon sediments from background, which suggests a 
minimal source term for this contaminant in DP Canyon sediments. The spatial patterns of cobalt 
contamination suggest a possible source from Laboratory operations. The ECORISK database provides 
some toxicity information for cobalt (LANL 1998-1999, ER 10 Package 186). The documentation of the 
avian TRY for cobalt is limited, except for indicating the TRY is based on a subchronic study and the final 
TRY was obtained by applying an uncertainty factor. The mammalian TRY is based on acute effects on 
sheep, but insufficient information is provided in the ECORISK database for any discussion of 
uncertainties in the TRY. Based on the limited difference of cobalt from background concentrations, 
cobalt should be eliminated as COPEC. 

Iron. Iron is a COPEC due to exposure from contamination in water. The source of iron contamination is 
not known, and geochemical modeling could help determine the source of this COPEC. The ECORISK 
database has no mammalian or avian toxicity information for iron (LANL 1998-1999, ER 10 Package 186). 
Thus, the uncertainty analysis suggests that iron should be retained as a COPEC for future cumulative 
ecological assessments of the DP Canyon watershed, because of lack of wildlife toxicity information. 
Literature reviews to obtain wildlife toxicity information for iron are needed for any future assessments. 

Lead. Lead is a COPEC due to exposure from contamination in soil (or inactive channel and floodplain 
sediments) and active channel sediment. Lead is elevated above background throughout DP Canyon 
sediments, and the spatial trends suggest a Los Alamos townsite source for lead contamination. The 
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ECORISK database provides some toxicity information for lead (LANL 1998-1999, ER ID Package 186). 
The documentation of the avian TRV for lead does not provide information on the chemical form, but the 
test species (kestrel) and exposure pathway (diet) are directly relevant to exposure from contamination in 
DP Canyon sediments. The mammalian TRV is based on an oral, multigenerational study of exposure to 
rats. Lead studied was studied in organic form, which is not directly comparable to the likely form of lead 
present in DP Canyon sediments. The TRV is bounded by lower concentrations with no reproductive 
effects and higher concentrations with greater effects. Thus, the uncertainty analysis indicates that lead 
should be retained as a COPEC for future cumulative ecological assessments of the DP Canyon 
watershed. However, no additional data are needed to assess contamination from Laboratory RCRA 
corrective action sites for lead contamination based on the apparent Los Alamos townsite source for this 
COPEC. 

Lithium. Lithium is a COPEC due to exposure from contamination in water. The source of lithium 
contamination is not known, and geochemical modeling could help establish the source of this 
contaminant. The ECORISK database has no mammalian or avian toxicity information for lithium (LANL 
1998-1999, ER ID Package 186). Although lithium is a micronutrient as noted in Section 5.1, it could 
invoke toxicity at some concentrations. Thus, the uncertainty analysis suggests that lithium should be 
retained as a COPEC for future cumulative ecological assessments of the DP Canyon watershed, 
because of lack of wildlife toxicity information. Literature reviews to obtain wildlife toxicity information for 
lithium are needed for any future assessments. 

Manganese. Manganese is a COPEC due to exposure from contamination in water. The source of 
manganese contamination is unknown, and geochemical modeling could help establish the source of this 
contaminant. The ECORISK database provides some toxicity information for manganese (LANL 1998-
1999, ER I D Package 186). The avian TRV is based on a single treatment concentration of inorganic 
manganese provided in the diet. Because no effect was noted at this concentration, the TRV is not 
bounded by higher concentrations with demonstrated effects. Thus, the TRV is an overestimate, and 
higher doses likely cause no effect. The mammalian TRV is derived from a dietary study using 
manganese oxide. The study detected statistically significant effects within the range of concentrations 
tested, which means that NOAEL used as the TRV is bounded by a higher dose that was reported as the 
lowest observed adverse effect level (LOAEL). Because the avian and mammalian TRVs are based on 
food studies, the TRV may not be directly relevant to toxicity of manganese in DP Canyon water. 
Although the uncertainty analysis for manganese does not eliminate this analyte as a COPEC, it does 
question the importance of manganese as a significant contributor to ecological risk. 

Mercury. Mercury is a COPEC due to exposure from contamination in soil (or inactive channel and 
floodplain sediments). Mercury is elevated above background in reach DP-1, and the modestly elevated 
concentrations suggest that there is only a small increment of mercury above sediment background 
concentrations. The spatial trends in concentration suggest a Los Alamos townsite source for mercury 
contamination. The ECORISK database provides some toxicity information for mercury in both organic 
and inorganic forms (LANL 1998-1999, ER ID Package 186). The avian TRV for organic mercury is based 
on a single exposure concentration (with measured effects) and the application of uncertainty factors. The 
avian TRV for inorganic mercury is a bounded by higher concentrations with no effect and a single lower 
concentration with no effect. The mammalian TRV for organic mercury is based on dose levels in food, 
and only the highest concentration showed reproductive effects. Thus, a dose-response effect was not 
demonstrated. The organic mercury mammalian TRV is viewed to be relevant to exposure pathways from 
contaminated DP Canyon sediments. The avian and mammalian TRVs for organic mercury are 2 orders 
of magnitude less than the inorganic mercury TRVs, which suggests that the assumption in the screening 
assessment of organic mercury is very important and also likely to overestimate potential hazard from 
mercury. Thus, the uncertainty analysis suggests that mercury should be retained as a COPEC for future 
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cumulative ecological assessments of the DP Canyon watershed, because of uncertainty in the chemical 
form of mercury in DP Canyon sediments. However, no additional data are needed to assess 
contamination from Laboratory RCRA corrective action sites for mercury contamination based on the 
apparent Los Alamos townsite source for this COPEC. 

Selenium. Selenium is a COPEC due to exposure from contamination in soil (or inactive channel and 
floodplain sediments). One important observation about selenium is that the detected concentrations are 
less than twice the background value, which suggests a minimal source term for this contaminant in DP 
Canyon sediments. The spatial patterns of selenium contamination suggest a possible source from 
Laboratory operations. The ECORISK database provides some toxicity information for selenium (LANL 
1998-1999, ER ID Package 186). The avian TRV is based on a food study of organic selenium to 
measure reproductive effects in screech owls. Because an organic and therefore more soluble form of 
selenium was tested, this study is not viewed to be directly relevant to exposure from selenium in DP 
Canyon sediments. The mammalian TRV is derived from a water ingestion study, and the form of 
selenium studied is thus a soluble salt. Thus, the mammalian TRV does not have direct relevance to 
toxicity of selenium in DP Canyon sediments as soluble metal forms would rapidly leach from sediments 
that are regularly inundated with water. Although the uncertainty analysis for selenium does. not eliminate 
this analyte as a COPEC, it does question the importance of selenium as a significant contributor to 
ecological risk. 

Zinc. Zinc is a COPEC due to exposure from contamination in soil (or inactive channel and floodplain 
sediments). Zinc is elevated above background in most of the DP Canyon sediments, and the spatial 
trends suggest a Los Alamos townsite source for zinc contamination. The ECORISK database provides 
some toxicity information for zinc (LANL 1998-1999, ER ID Package 186). The avian TRV for zinc is 
based on a soluble form provided in the diet. The TRV is bounded by lower concentrations with no effect, 
but without any higher concentrations to substantiate a dose-response effect. Because soluble metals 
forms should not persist in periodically inundated sediments, the avian TRV is not relevant to the likely 
chemical form of zinc present in DP Canyon sediments. The mammalian TRV for zinc is based on a 
dietary study of rats, and the chemical form tested was zinc oxide. The study evaluated two 
concentrations, and reproductive effects were noted at the higher concentration. The mammalian TRV is 
viewed to be relevant to assessing the hazard from zinc in DP Canyon sediments. ThUs, the uncertainty 
analysis questions the importance of zinc to ecological risk from DP Canyon sediments. In any case, no 
additional data are needed to assess contamination from Laboratory RCRA corrective action sites for zinc 
contamination based on the apparent Los Alamos townsite source for this COPEC. 

Aroclor-1260. Aroclor-1260 is a COPEC due to exposure from contamination in soil (or inactive channel 
and floodplain sediments). Aroclor-1260 was detected sporadically in DP Canyon sediments, and the 
spatial trends suggest a Los Alamos townsite or upper DP Canyon watershed source for Aroclor-1260 
contamination. Some uncertainty in the source of Aroclor-1260 is due to detecting the highest 
concentrations in reach DP-1C, which is downstream of DP Tank Farm (PRS 21-029). The ECORISK 
database provides some toxicity information for Aroclor-1260 (LANL 1998-1999, ER ID Package 186). 
The avian TRV for Aroclor-1260 is based on a dietary study and a mortality endpoint. Information on this 
study is incomplete, but a review of the TRV suggests that an uncertainty factor of 10 was incorrectly 
omitted. Thus, the hazard to birds is potentially understated by a factor of 10. The mammalian TRV for 
Aroclor-1260 is actually based on a dietary study involving Aroclor-1254. Thus, information from this 
study is not specific to effects of Aroclor-1260. Thus, the uncertainty analysis questions some of the 
toxicity information for Aroclor-1260, and provides no reason to eliminate Aroclor-1260 as a COPEC. 
Because of uncertainty in the source of Aroclor-1260, further information may be needed to evaluate the 
source and potential corrective action needed to address Aroclor-1260 contamination in DP Canyon. 

August 1999 5-40 ER19990010 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 

f 

r 

r 
r 



DP Canyon Reach Report 

DDT (and metabolites-ODE). DDT is a COPEC due to exposure from contamination in soil (or inactive 
channel and floodplain sediments). DDT was detected frequently in DP Canyon sediments, and the 
spatial trends suggest a Los Alamos townsite source for DDT contamination. The ECORISK database 
provides some toxicity information for DDT (LANL 1998-1999, ER ID Package 186). The avian TRV for 
DDT is based on effects on brown pelicans reported from temporal measurements of diet concentrations 
(anchovy were the assumed brown pelican prey) that were correlated with field measurements of 
fledgling survival and eggshell thickness in two brown pelican populations. Because the TRV is based on 
a correlational study and not a controlled laboratory study, there is a high degree of uncertainty with the 
avian DDT TRV. The mammalian TRV for DDT was based on a multigenerational, dietary exposure. The 
TRV is based on the lowest treatment concentration, and higher concentrations did show reproductive 
effects. Thus, the uncertainty analysis questions some of the toxicity information for DDT, but provides no 
reason to eliminate DDT as a COPEC. In any case, no additional data are needed to assess 
contamination from Laboratory RCRA corrective action sites for DDT contamination based on the 
apparent Los Alamos townsite source for this COPEC. 

Heptachlor Epoxide. Heptachlor Epoxide is a COPEC due to exposure from contamination in soil (or 
inactive channel and floodplain sediments). Heptachlor Epoxide was detected in a single sample 
collected from reach DP-1W, which indicates that the source of Heptachlor Epoxide contamination is the 
Los Alamos townsite. The ECORISK database has no mammalian or avian toxicity information for 
Heptachlor Epoxide (LANL 1998-1999, ER ID Package 186). Thus, the uncertainty analysis suggests that 
Heptachlor Epoxide should be retained as a COPEC for future cumulative ecofogical assessments of the 
DP Canyon watershed, because of lack of wildlife toxicity information. However, no additional data are 
needed to assess contamination from Laboratory RCRA corrective action sites for Heptachlor Epoxide 
contamination based on the apparent Los Alamos townsite source for this COPEC. 

Benzo(a)pyrene. Benzo(a)pyrene is a COPEC due to exposure from contamination in soil (or inactive 
channel and floodplain sediments) and active channel sediments. Benzo(a)pyrene was detected 
infrequently in DP Canyon sediments at concentrations much greater than the EOL, and the spatial 
trends suggest a Los Alamos townsite source for benzo(a)pyrene contamination. The ECORISK 
database provides some toxicity information for benzo(a)pyrene (LANL 1998-1999, ER ID Package 186). 
There is no avian TRV for benzo(a)pyrene, which means that potential hazard to birds from 
benzo(a)pyrene is not quantified. The mammalian TRV is based on dietary (through intubation) ~xposure 
to benzo(a)pyrene. The study provided a chronic LOAEL, which was converted to a NOAEL by 
application of an uncertainty factor. The toxicity information for mammals is viewed to be adequate to 
properly estimate hazards from DP Canyon sediments. Thus, the uncertainty analysis shows that toxicity 
information to birds is absent, and provides no reason to eliminate benzo(a)pyrene as a COPEC. In any 
case, no additional data are needed to assess contamination from Laboratory RCRA corrective action 
sites for benzo(a)pyrene contamination based on the apparent Los Alamos townsite source for this 
COPEC. 

Bis(2-ethylhexyl)phthalate (or BEHP). BEHP is a COPEC due to exposure from contamination in soil 
(or inactive channel and floodplain sediments), active channel sediments, and water. BEHP was detected 
frequently in DP Canyon sediments, and the spatial trends suggest a Los Alamos townsite or upper DP 
Canyon watershed source for BEHP contamination. It is worth noting that BEHP is a plasticizer, which is 
sometimes found to be a field sample collection or analytical laboratory contaminant, and could also be 
associated with industrial or residential activities. The ECORISK database provides some toxicity 
information for BEHP (LANL 1998-1999, ER ID Package 186). The avian TRV for BEHP is based on a 
dietary study and a reproductive endpoint. Only a single dose was used in the study, which means that 
the NOAEL is not bounded by this study. Thus, toxicity to BEHP could be modestly to greatly overstated 
by use of this TRV. The mammalian TRV for BEHP is based on dietary exposure to mice at three 
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treatment concentrations. The TRV is calculated from the lowest concentration, and the next highest 
concentration is 10 times higher; therefore, the mammalian BEHP TRV is likely to be an overestimate. 
Thus, the uncertainty analysis questions some of the toxicity information for BEHP, but provides no 
reason to eliminate BEHP as a COPEC. Because of uncertainty in the source of BEHP, further 
information may be needed to evaluate the source and potential corrective action needed to address 
BEHP contamination in OP Canyon. 

Carbazole. Carbazole is a COPEC due to exposure from contamination in soil (or inactive channel and 
floodplain sediments). Carbazole was detected in four samples collected from reaches OP-1 and OP-2 
and the largest concentration was reported from the sample collected from reach OP-1W, which indicates 
that the source of carbazole contamination is the Los Alamos townsite. The ECORISK database has no 
mammalian or avian toxicity information for carbazole (LANL 1998-1999, ER 10 Package 186). Thus, the 
uncertainty analysis suggests that carbazole should be retained as a COPEC for future cumulative 
ecological assessments of the OP Canyon watershed, because of lack of wildlife toxicity information. 
However, no additional data are needed to assess contamination from Laboratory RCRA corrective action 
sites for carbazole contamination based on the apparent Los Alamos townsite source for this COPEC. 

Di-n-butylphthalate. Oi-n-butylphthalate is a COPEC due to exposure from contamination in soil (or 
inactive channel and floodplain sediments). Only two detects of di-n-butylphthalate were reported from 
DP Canyon sediment, and only one of these detects was greater than the EQL. This suggests that there 
is no major contaminant source for di-n-butylphthalate in DP Canyon, but also provides little information 
of the potential source of di-n-butylphthalate contamination. It is worth noting that di-n-butylphthalate is a 
plasticizer, which is sometimes found to be a field sample collection or analytical laboratory contaminant, 
and could also be associated with industrial or residential activities. The ECORISK database provides 
some toxicity information for di-n-butylphthalate (LANL 1998-1999, ER 10 Package 186). The avian TRV 
for di-n-butylphthalate is based on a dietary study and a reproductive endpoint. Only a single dose was 
used in the study that showed an effect, which means that the NOAEL is not bounded by this study. Thus, 
toxicity to di-n-butylphthalate could be modestly to greatly understated by use of this TRV. The 
mammalian TRV for di-n-butylphthalate is based on dietary exposure to mice at three treatment 
concentrations. The TRV is calculated from the middle concentration, and the next highest concentration 
is 3 times higher. Thus, the mammalian di-n-butylphthalate TRV is likely to be an overestimate. Although 
the uncertainty analysis for di-n-butylphthalate does not eliminate this analyte as a COPEC, it does 
question the importance of di-n-butylphthalate as a significant contributor to ecological risk. 

Naphthalene. Naphthalene is a COPEC due to exposure from contamination in soil (or inactive channel 
and floodplain sediments). Naphthalene was detected infrequently in OP Canyon sediments, but the 
spatial trends suggest a Los Alamos townsite source for naphthalene contamination. The ECORISK 
database provides some toxicity information for naphthalene (LANL 1998-1999, ER 10 Package 186). 
There is only limited information on the avian TRV for naphthalene, which means that uncertainties 
associated with the avian TRV cannot be discussed. The mammalian TRV for naphthalene is not based 
on a toxicity study used to derive a NOAEL, and instead naphthalene TRV is estimated from the ratio of 
the LC50s (estimated lethal concentration for one-half of the test animals) for naphthalene to pyrene is 
used to adjust the pyrene TRV. Consequently, there is great uncertainty in the mammalian naphthalene 
TRV. Thus, although there is a small source of naphthalene in contaminated sediments, there is no 
reason to eliminate naphthalene as a COPEC. In any case, no additional data are needed to assess 
contamination from Laboratory RCRA corrective action sites for naphthalene contamination based on the 
apparent Los Alamos townsite source for this COPEC. 

Trichlorophenol,2,4,6-. Trichlorophenol,2,4,6- is a COPEC due to exposure from contamination in soil 
(or inactive channel and floodplain sediments), and the source of 2,4,6-trichlorophenol contamination is 
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not known. The ECORISK database has no mammalian or avian toxicity information for 2,4,6-
trichlorophenol (LANL 1998-1999, ER 10 Package 186). Thus, the uncertainty analysis suggests that 
2,4,6-trichlorophenol should be retained as a COPEC for future cumulative ecological assessments of the 
DP Canyon watershed, because of lack of wildlife toxicity information. Literature reviews to obtain wildlife 
toxicity information for 2,4,6-trichlorophenol are needed for any future assessments. 

5.2.5 Interpretation 

Several COPECs have been identified in DP Canyon sediments and water, and further assessments of 
ecological risk will be performed in a future Los Alamos Canyon watershed report. However, the lack of 
obvious contaminant-related ecological impacts in DP Canyon suggests that there is no need for 
immediate remedial action with regard to ecological risk. The lack of any radionuclide COPECs identified 
in the screening assessment emphasizes this point. 

As discussed in the uncertainty analysis and in Section 3.2, most of the DP Canyon COPECs are 
associated with sources in the Los Alamos townsite and not Laboratory operations. Many of these 
COPECs are estimated to represent a potential hazard to individual ecological receptors. Effects to 
ecological populations or to individuals of broadly ranging species have not been assessed. 

Uncertainties in potential ecological risk should be addressed through further evaluation of the toxicity 
information used as the basis for the ESLs and HO/HI analysis. Clearly, better information is needed on 
the inorganic chemicals, where many of the TRVs are based on soluble metal salts rather than on forms 
expected to persist in the environment. 

One obvious data gap for the DP Canyon investigation is the lack of water samples from the persistent 
bedrock pools in reaches DP-1 and DP-3. Obtaining this information would better inform the screening 
ecological risk assessment, and also support the assessment of contaminant sources for DP Canyon 
COPCs. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions from this investigation, highlights key remaining uncertainties 
related to contamination in DP Canyon, and recommends possible additional assessments, data 
collection, and remedial action. The human-health and ecological screening assessments are intended to 
identify any need for immediate remedial action or additional data collection from the standpoint of 
present-day risk. The human-health risk assessment considers recreational, resource-user, and 
construction-worker scenarios and considers the potential risk resulting from exposure to contaminated 
sediments and alluvial groundwater. More comprehensive risk assessments will be presented in a future 
report for the Los Alamos Canyon watershed that will incorporate the results of ongoing groundwater 
investigations, surface water investigations, and any additional sediment investigations, and may consider 
other land-use scenarios. 

6.1 Nature and Sources of Contaminants 

The primary chemicals of potential concern (COPCs) in the sediments of DP Canyon are organic 
compounds apparently derived from the Los Alamos townsite, and radionuclides that were discharged 
from the potential release site (PRS) 21-011 (k) outfall at Technical Area (T A) 21 between 1952 and 1986. 
Radionuclides detected above background values are americium-241; cesium-137; plutonium-238; 
plutonium-239,240; and strontium-90. Numerous organic and inorganic compounds typically found in 
highest concentrations in reach DP-1, west of PRS 21-011 (k}, and not well-correlated with the 
radionuclides in DP-2, DP-3, and DP-4, indicate a different source for these contaminants, likely storm 
water runoff from the Los Alamos townsite. There are PRSs located within the DP Canyon watershed in 
the Los Alamos townsite, but they are mostly subsurface sources at some distance from DP Canyon that 
are not expected to be major contributors to DP Canyon contamination. 

Storm water runoff samples indicate that contaminants associated with suspended solids are directly 
related to contaminants in the active channel sediments. The storm water contaminant chemistry is not, 
however, directly related to the contaminant chemistry of the alluvial groundwater. Physical and 
geochemical processes play a role in altering storm water chemistry prior to and during recharge to the 
alluvial groundwater. The primary contaminant in found in the alluvial groundwater is strontium-90, which 
is derived from water/sediment interaction in reach DP-2 where alluvial monitoring wells are located. 

6.2 Present Distribution of Contaminants 

The horizontal and vertical extent of contaminated sediments is well defined in the investigation reaches. 
Radioactive contamination in sediment is dispersed by floods throughout the portion of DP Canyon below 
PRS 21-011 (k} and into Los Alamos Canyon below the confluence. High confidence in the extent of 
contamination results from cesium-137 concentrations sufficiently high to allow the extent of contamination 
to be determined using radiological field instruments. Correlations between cesium-137 and other key 
radionuclides also allows their extent to be inferred from the same radiological field instruments. 

Concentrations of the key radionuclides in sediment are highly variable within reaches, but mean 
concentrations between reaches are often comparable. The highest radionuclide concentrations generally 
occur in fine-grained sediments, but are also found in relatively coarse-grained sediments near the source 
of contamination, where they probably were deposited concurrently with or soon after the peak 
contaminant releases from the PRS 21-011 (k) outfall (sometime between 1952 and 1961 ). These 
sediments likely have been subjected to minimal transport, explaining why relatively high concentrations 
are still associated with coarse-grained sediment. 
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Organic contaminants and to a lesser extent inorganic contaminants in sediment are dispersed 
throughout the entire length of DP Canyon beginning at the head of the canyon in reach DP-1 West. The 
highest concentrations generally occur within the DP-1 subreaches and decrease down-canyon. The 
spatial distribution of the organic contaminants suggests that runoff from the Los Alamos townsite is a 
likely source. No additional significant sources are discerriable within the investigation reaches. These 
contaminants generally exhibit good correlation with fine-grained sediments, but show poor correlation 
with the radionuclides, suggesting different sources of contamination. 

Strontium-90 contamination is present throughout the alluvial groundwater system. The occurrence of 
alluvial groundwater and strontium-90-contaminated sediments begins in reach DP-2. Alluvial 
groundwater periodically discharges to the stream channel at the east end of DP-2 and flows down
canyon towards DP Spring, where spring water also contains strontium-90. It is unknown at present 
whether additional, more complex groundwater pathways exist between reach DP-2 and DP. Spring. The 
fate of the water discharged from the spring is uncertain, although data suggest that strontium-90 from 
DP Canyon is present in alluvial monitoring well LA0-2 near fue confluen{'..e with Los Alamos Canyon. 
Future groundwater sampling and an ongoing tracer study may help resolve some of the uncertainty. 

6.3 Preliminary Human-Health Risk Results 

The preliminary human-health pathways assessment presented in Section 5.1 evaluated COPCs using 
trail-user, resource-user, and construction-worker scenarios. The trail-user scenario represents the most 
feasible and common present-day use. The construction-worker scenario assesses higher rates of 
exposure and direct exposure to buried sediments, and applies to excavation activities known to occur 
infrequently within DP Canyon. The resource-user scenario is included as a conservative measure to 
assess secondary exposure pathways via consumption of fruits, vegetables, and meat affected by the 
contaminated sediments. Resource use is not known to occur within DP Canyon. 

The purpose of this assessment was to identify any contaminant concentrations that represent 
unacceptable risk to human health. The assessment indicated that the highest potential sediment risks from 
chemical carcinogens occur in reach DP-1. These risks are estimated to be on the order of 1 in 100,000 
(1 x 10'5). As a point of reference, the US Environmental Protection Agency (EPA) typically requires 
management or mitigation for risks greater than 1 in 10,000 {1 x 1 O""') and typically considers risk of 1 in 
1 million (1 x 1 0'6) to be below concern. The risk estimates for sediments in reaches DP-2, DP-3, and DP-4 
ranged from 1 in 10 million to 5 in 1 million. The estimated doses from radionuclides are highest in Reach 
DP-2 at 30 mrem/yr and DP-3 at 20 mrem/yr, both for the construction-worker scenario. Elsewhere, the 
estimated doses ranges from 0.02 to 10 mrem/yr. Based upon these risk and dose estimates, expedited 
response to manage or mitigate potential human-health risk from sediments is not warranted. The 
environment, safety and health (ESH) excavation review process will be relied upon to provide up-to-date 
information to construction managers and safety officers planning excavation activities within potentially 
contaminated areas in DP Canyon. The need for posting as an additional protective measure will be 
evaluated through discussions with ESH safety personnel and the US Department of Energy (DOE). 

The contaminant signatures for the reaches down-canyon from reach DP-1 are all dominated by 
polycyclic aromatic hydrocarbons (PAHs). The likely source of these contaminants is from DP-1, where 
the highest concentrations of these contaminants were measured. PAHs typically are associated with 
urban and industrial areas. A likely source for reach DP-1 is runoff from the Los Alamos townsite. 

The assessment of contaminants in alluvial groundwater and spring water show that there are no chronic 
human-health risks, based upon these data. While the maximum results for bis(2-ethylhexyl}phthalate 
and 1 ,2-dichloroethane exceed the screening criteria by up to a factor of 1.6, these contaminants were 
detected in 2 of 14 samples and 1 of 10 samples, respectively. These rates of detection indicate that the 
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contaminants are present episodically, if actually present at all, and not laboratory contaminants, and are 
very unlikely to pose a chronic exposure. The data set is limited and should be augmented with additional 
sampling to confirm these initial results. Additionally, the surface water pools in reach DP-1 have not been 
sampled, and should be further evaluated for their contribution to risk. 

6.4 Preliminary Ecological Risk Results 

Several chemicals of potential ecological concern (COPECs) have been identified in DP Canyon 
sediments and water, and further assessments of ecological risk will be performed in a future Los Alamos 
Canyon watershed report. The site visits to DP Canyon documented abundant plants and animals, which 
implies that there are no obvious contaminant-related ecological impacts in DP Canyon. Thus, there is no 
need for immediate remedial action to mitigate obvious ecological impacts. 

As discussed in the revised conceptual model, most of the DP Canyon COPECs are associated with 
sources in the Los Alamos townsite and not with Laboratory operations. Many of these COPECs are 
estimated to represent a potential hazard to individual ecological receptors. Effects to ecological 
populations or to individuals of broadly ranging species from DP Canyon COPECs have not been assessed. 

The ecological risk screening assessment did not identify any radionuclide COPECs. Because 
radionuclides have known Laboratory sources, the elimination of radionuclides as COPECs also suggests 
that immediate remedial action is not needed to correct obvious Laboratory ecological impacts in DP 
Canyon. 

Ecological risk uncertainties should be addressed through further evaluation of the toxicity information used 
as the basis for the ecological screening level (ESL) and hazard quotient/hazard index (HQ/HI) analysis. 
Clearly, better information is needed on the inorganic chemicals, where many of the toxicity reference 
values (TRVs) are based on soluble metal salts rather than on forms expected to persist in the environment. 

One obvious data gap for the DP Canyon investigation is the lack of water samples from seasonally 
persistent surface-water pools in reaches DP-1 and DP-3. This information will provide better information 
for the screening ecological risk assessment, and also support the assessment of contaminant sources 
for DP Canyon COPCs. 

6.5 Future Remobilization and Transport of Contaminated Sediments 

Floods constitute the primary transport mechanism for contaminants in DP Canyon and, under natural 
conditions, floods will continue to redistribute these contaminants. Future effects of floods can be 
estimated based on the geomorphic record of the effects of floods that have occurred during the past 
45 yr. Each flood redistributes part of the contaminant inventory within the watershed and also mixes 
contaminated sediment with uncontaminated sediment derived from upper portions of the watershed. For 
example, mixing sediment from different sources has reduced the concentration of the cesium-137 over 
time. Concentrations of cesium-137 in sediment transported during floods were highest during the early 
period of releases of radioactive effluent from PRS 21-011 (k), between 1952 and 1961, and have 
dropped rapidly following reductions in the discharge of cesium-137 after 1961. Cesium-137 
concentrations in sediment have been stable or have declined since that time; therefore, concentrations 
can be expected to remain stable or to decline during the next several decades. 

Most of the radionuclide COPCs contained within sediments in DP Canyon are located in geomorphic units 
that are adjacent to the active channel and that are considered very susceptible to remobilization by lateral 
bank erosion during the next 30 to 50 yr. Because of this high susceptibility for remobilization, it should be 
considered that much of the radionuclide inventory in DP Canyon could be transported into los Alamos 
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Canyon during the next 50 yr. For cesium-137 and strontium-90, which have relatively short half-lives of 
approximately 30 yr, radioactive decay will yield significantly less inventory transported into Los Alamos 
Canyon over this time frame. It is also worth noting that, because of radioactive decay, the concentration 
and inventory of these radionuclides has already been reduced by approximately 50% from original levels. 

Currently it is not possible to quantitatively predict (1) the rate that contaminants will be transported out of 
OP Canyon and into Los Alamos Canyon, (2) contaminant concentrations within sediments carried by 
future floods (except in the short term), or (3) the effects of possible remedial actions on contaminant 
loads in floods. Quantitative predictions would require a defensible model that could incorporate the 
remobilization of contaminated sediment from a variety of geomorphic units, which have variable 
sediment residence times; the mixing of sediment from both contaminated and uncontaminated sources; 
and the redistribution of this sediment by floods with varying recurrence intervals. Such a model should 
allow an evaluation of the effects of various remedial actions over a variety of time scales and be tailored 
for the parameter of interest (i.e., concentration or mass). Because of the probabilistic nature of floods, a 
probabilistic sediment transport model would be most appropriate. Therefore, if it is foreseen that 
remedial actions may be warranted in the future to reduce either the concentrations or mass of 
radionuclides leaving DP Canyon, development of a probabilistic sediment transport model tailored to the 
conditions in DP and Los Alamos Canyons should be pursued. 

6.6 Summary of Recommendations 

The assessments of potential human-health and ecological risk presented in this report indicate that 
contamination levels in the sediments and alluvial groundwater in DP Canyon do not pose an 
unacceptable risk or require remedial action to mitigate present-day risk. Additional risk assessments that 
incorporate direct characterization data from bedrock pools and, where appropriate, incorporate 
concentrations and inventory of contaminants at hillslope PRSs, still will need to be conducted. 

The long-term impact to Los Alamos Canyon from contaminated sediments currently stored in DP Canyon 
is uncertain. Under current conditions in the watershed, floods will continue to transport contaminated 
sediments into Los Alamos Canyon. Decision criteria concerning the long-term transport of contaminants 
within Los Alamos Canyon and toward the Rio Grande are not yet defined. Thus, it is uncertain if remedial 
action may be required to reduce either the concentrations of contaminants in sediments or the total mass 
(inventory) of contaminants transported downstream over various time frames. It is also uncertain whether 
remediating contaminated alluvial groundwater will be necessary, given that the contaminants posed no 
unacceptable risk under the evaluated land-use scenarios. 

Any future remedial actions focused on removing radiological contamination could utilize field 
instrumentation to guide remediation. Data from geomorphic assessments should also be utilized to focus 
contaminant removal on geomorphic units and sediment facies with high concentrations and high 
inventory per unit volume, as well as those most susceptible to remobilization during floods. In addition, if 
better quantitative predictions concerning off-site transport are necessary, development of a defensible 
sediment transport model should be pursued that could also evaluate the effects of a variety of possible 
remedial actions. 

Additional alluvial groundwater monitoring will be conducted in DP Canyon in conjunction with 
groundwater monitoring in Los Alamos Canyon. Surface water characterization, including surface-water 
pools in DP Canyon, will also be conducted as part of the ongoing characterization activities in the Los 
Alamos Canyon watershed. A tracer study is also planned to help develop a better understanding of the 
travel and residence times for groundwater within the DP Canyon geohydrologic system. This monitoring 
program will enhance understanding of the fate and transport of contaminated alluvial groundwater and 
support any possible future remedial action required for groundwater. 
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Appendix A 

Acronyms and Unit Conversions 



A LARA 

BKG 

BV 

COPC 

COPEC 

CRDL 

CRQL 

CVAA 

DOE 

DP Spr 

ORO 

EDL 

EFH 

EPA 

EQL 

ER 

ESL 

FB 

FD 

FIMAD 

GC 

HI 

HQ 

HSWA 

ICPES 

IDL 

LANL 

LCS 

LOAEL 

MDA 

MDA 

MDL 

MS 

NFG 

NOAEL 

OM 

ER19990010 

as low as reasonably achievable 

background data 

background value 

chemical of potential concern 

chemical of potential ecological concern 

contract required detection limit 

contract required quantitation limit 

cold vapor atomic absorption 

US Department of Energy 

DP Spring 

diesel range organic 

estimated detection limit 

exposure factors handbook 

US Environmental Protection Agency 

estimated quantitation limit 

environmental restoration 

ecological screening level 

field blank 

field duplicate 

Facility for Information Management, Analysis, and Display 

gas chromatograph 

hazard index 

hazard quotient 

Hazardous and Solid Waste Amendments (Act) 

inductively coupled plasma emission spectroscopy 

instrument detection limit 

Los Alamos National Laboratory 

laboratory control sample 

lowest observed adverse effect level 

material disposal area 

minimum detectable activity 

method detection limit 

mass spectrometry 

national functional guideline 

no observed adverse effect level 

organic matter 
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PAH 

PCB 

PRS 

PVC 

QA 

QC 

RAGS 

RCRA 

RFI 

RN 

SAL 

SCM 

SOP 

SOW 

svoc 
sw 
T&E 

TA 

TAL 

THV 

TPH 

TPU 

TRV 

USGS 

USRADS 

UTL 

voc 
WRS 

wocc 
WWTP 

polycyclic aromatic hydrocarbon 

polychlorinated biphenyl 

potential release site 

polyvinyl chloride 

quality assurance 

quality control 

risk assessment guidance for Superfund 

Resource Conservation and Recovery Act 

RCRA facility investigation 

request number 

screening action level 

site conceptual model 

standard operating procedure 

statement of work 

semivolatile organic compound 

surface water 

threatened and endangered 

technical area 

target analyte list 

threshold value 

total petroleum hydrocarbons 

total propagated uncertainty 

toxicity reference value 

US Geological Survey 

ultrasonic ranging and data system 

upper tolerance limit 

volatile organic compound 

Wilcoxon Rank Sum 

Water Quality Control Commission 

wastewater treatment plant 
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Metric to English Conversions 

Multiply Sl (Metric) Unit by To Obtain US Customary Unit 

kilometers (km) 0.622 miles (mi) 

kilometers (km) 3281 feet (ft) 

meters (m) 3.281 feet (It) 

meters (m) 39.37 inches (in.) 

centimeters (em) 0.03281 feet (It) 

centimeters (em) 0.394 inches (in.) 

millimeters (mm) 0.0394 inches (in.) 

micrometers or microns (Jim) 0.0000394 inches (in.) 

square kilometers (km2
) 0.3861 square miles (mi2) 

hectares (ha) 2.5 acres 

square meters (m2
) 10.764 square feet (ft2) 

cubic meters (m3
) 35.31 cubic feet (ft3) 

kilograms (kg) 2.2046 pounds (lb) 

grams (g) 0.0353 ounces (oz) 

grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (lb/ftl) 

milligrams per kilogram (mg/kg) 1 parts per million (ppm) 

micrograms per gram (Jig/g) 1 parts per million (ppm) 

liters (L) 0.26 gallons (gal.) 

milligrams per liter (mg/L) 1 parts per million (ppm) 

degrees Celsius (0 C) 9/5 + 32 degrees Fahrenheit (°F) 
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Characterization of Geomorphic Units 



This appendix presents supplemental information on the characteristics of the geomorphic units in DP 
Canyon reaches. Figures and tables for this appendix are placed at the end of the appendix; the figures 
appear first, followed by the tables. 

B-1.0 THICKNESS OF POST-1942 SEDIMENT DEPOSITS 

The thickness of post-1942 sediment was measured in each DP Canyon reach to calculate the volume of 
sediment in the geomorphic units and to develop a radionuclide inventory. Thickness measurements 
focused on the relatively fine-grained facies because higher concentrations of radionuclides were 
expected in these sediments than in the coarser-grained facies. In addition, the thickness of post-1942 
fine-grained deposits can be determined with greater confidence than the thickness of associated coarse
grained deposits because of the general absence of clear stratigraphic markers in the coarse-grained 
deposits and the difficulty in confidently determining the contact with underlying pre-1943 sediment. Table 
B-1.0-1 presents the estimated average thicknesses of fine- and coarse-grained sediments. 

B-2.0 PARTICLE SIZE AND ORGANIC MATTER DATA 

Each layer that was sampled for potential contaminants was also sampled for particle size distribution to 
evaluate possible relations between contaminant levels and size characteristics. All samples were 
analyzed by the Soil Characterization and Quaternary Pedology Laboratory of the Desert Research 
Institute, following procedures recommended by the US Geological Survey (USGS) for geological 
applications (Janitzky 1986, 57674). 

Data on organic matter content were also obtained on the samples collected for analysis of potential 
contamination to evaluate potential relations between contaminant concentrations and organic matter. 
Analyses followed a loss-on-ignition method, in which, after drying the samples at low temperature to 
remove water, the percentage of sample lost by combustion after heating at 400°C for four hours was 
calculated. 

Tables B-2.0-1 through B-2.0-4 show data on particle size distribution and organic matter content for DP 
Canyon sediment samples. Tables B-2.0-5 through B-2.0-8 show particle size and organic matter data for 
each geomorphic unit. Percentages of sand, silt, and clay size fractions are calculated from the 
<2-mm-size fraction. For the <2-mm-size fraction, the median particle size class and the median particle 
size are shown, to facilitate comparison of the particle size characteristics of the different samples and 
geomorphic units. Because particle size distributions traditionally are shown on semi-logarithmic plots, the 
median particle size is calculated by extrapolating between boundaries of size classes using a logarithmic 
transformation. Percentage~ of gravel in the coarse-grained samples may be lower than in the actual 
sampled layer for some samples because only gravel that would fit into the sample bottles (<5 em) was 
collected. Average gravel percentages for the coarse-grained facies thus may be underestimated, 
although gravel percentages for fine-grained facies generally are accurate. 

The relations of key radionuclide concentrations to various particle size parameters and organic matter 
content for each reach were examined using a series of scatter plots. Particle size parameters include the 
median particle size and the percent finer than each break between size classes (e.g., percent clay 
[ <2-micron-size fraction] and percent clay plus fine silt [ <15 micron-size fraction]). Unique symbols in each 
scatter plot distinguish the different geomorphic units and sediment facies. Figures B-2.0-1 through 
B-2.0-18 are plots that compare contaminant concentration to median particle size, percent clay, percent 
silt plus clay (<0.0625 mm or <62.5 microns), and organic matter content for various radiological and 
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nonradiological contaminants. These plots illustrate which geomorphic units within each reach share 
similar relations of particle size to contaminant concentration. 

8-3.0 RADIOLOGICAL FIELD MEASUREMENTS 

8-3.1 Instrument Calibration and Use 

8-3.1.1 Gross Gamma Radiation Walkover Surveys 

CHEMRAD of Oak Ridge, Tennessee, conducted a gross gamma radiation walkover survey in reach 
DP-2 using Ludlum Model 44-2 detectors (1-in. by 1-in. sodium iodide [Nal] probes) with Ludlum Model 3 
scaler/rate meters (single channel analyzers). The surveys were conduct.ed by walking slowly with the 
probe held approximately 1 ft from the ground surface. Gross gamma radiation measurements (counts 
per minute [cpm]) were collected every second and were located with the ultrasonic ranging and data 
system (USRADS). The survey was guided by the lead geomorphologist with the objective of providing 
information on the gross gamma activity of the various geomorphic units and delineating lateral extent of 
unit boundaries. USRADS relies on a local triangulation network of receivers that records ultrasonic 
signals emitted from the location of the Nal probe. 

Before and after each day's use, each instrument's response was checked by measuring a known 
cesium-137 source for 1 min and comparing the result with the acceptable range (average ±20%). At the 
same time, five 1-min instrument calibration measurements were collected at a local field site; the 
average of these readings was compared with an acceptable range (average ±3 sigma). The calibration 
measurements were taken each day at the same place in an area that was not likely to have been 
radioactively contaminated by Laboratory activities. During these measurements, source-to-detector 
geometry was kept as consistent as possible. Scaler/rate meter battery voltage, operating high voltage, 
threshold setting, and window configuration (as appropriate for the scaler/rate meter) were also checked 
twice daily. 

8-3.1.2 Gross Gamma Radiation Fixed-Point Surveys 

Gross gamma radiation was measured at fixed locations in reaches DP-2, -3, and -4 using a Ludlum 
Model 44-10 detector encased in a lead- and copper-lined, polyethylene shield with a Ludlum Model2221 
scaler/rate meter. Fixed-point radiation measurements were not conducted in DP-1 subreaches because 
little or no radioactive contamination was suspected in those areas. 

Measurement locations were chosen to include all geomorphic units identified in reaches DP-2, -3, and 
-4, except the c1 unit in DP-2 and DP-3. The data provided very useful input to the sample-site selection 
process because they provided a quantitative way to determine which stratigraphic horizons contained 
the highest gross gamma values (assumed to be predominantly from cesium-137). Gamma radiation 
measurements were made in vertical exposures (either stream banks or hand-dug) starting at the surface 
and progressing downward at 1 0-cm intervals. The measurement time was 1 min because this length of 
time provided a sufficient number of counts for statistical purposes (>5000 counts). 

It should be stressed that field radiation measurements vary with soil moisture content because the 
attenuation of particles emitted by radioactive decay varies with soil density. Wet soils are more dense 
than dry soils; therefore, wet soil yields a lower count than dry soil with the same radionuclide 
concentration. Thus, field measurements made at different locations with different moisture content may 
not be directly comparable, although the relative radiation levels in different locations still can be 
determined. 
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Before and after each day's use, each instrument's response was checked by measuring a known 
cesium-137 source for 1 min (for beta and gamma radiation response) and comparing the results with the 
acceptable range (average ±20%}. At the same time, each instrument was used to take five 1-min 
instrument-calibration measurements at a local field site, as discussed for the gross gamma walkover 
survey. Scaler/rate meter battery voltage, operating high voltage, threshold setting, and window 
configuration were also checked twice daily. 

B-3.2 Results 

B-3.2.1 Reach DP-2 

B-3.2.1.1 Gross Gamma Radiation Walkover Survey 

Gross gamma radiation data were obtained in May 1999 from 9052 points in reach DP-2 using 1-sec 
count times and the USRADS location system. The measurement locations are shown on Figure 2.2-1. 
The raw data are archived in the Facility for Information Management, Analysis, and Display (FIMAD). 
Much of the survey area contained gross gamma values above background, which was approximately 
3503 cpm. The highest value of 35,280 cpm was not from sediment characterized as part of this 
investigation but from an area near PRS 21-011 (k). 

B-3.2.1.2 Fixed-Point Gross Gamma Survey 

Fixed-point radiation data were obtained from 16 sites in reach DP-2 (Figures B-3.2-1 and B-3.2-2; Table 
B-3.2-1 ). Background values for gross gamma radiation in the reach DP-2 sediments are represented by 
the measurements made at locations DP2-2 (6215 to 6959 cpm) and DP2-14 (71 07 to 8081 cpm). DP2-2 
and DP2-14 are locations in pre-1943 alluvium and should contain no Laboratory-derived contamination. 
Gross gamma radiation in reach DP-2 ranged from 5823 to 108,326 cpm. These fixed-point 
measurements, in combination with analytical results for cesium-137, provided a basis for distinguishing 
between relatively low-contamination c3a units from relatively high-contamination c3b units within reach 
DP-2. 

The highest gamma radiation measurement in DP Canyon was 1 08,326 cpm within coarse-grained 
sediments in a c3b unit in reach DP-2 (fixed-point measurement site DP2-1). The cesium-137 
concentration at that location (21-05501) is 134 pCi/g. The highest cesium-137 concentration from all DP 
Canyon sediment samples is 442 pCi/g (sample location 21-1 0954) from fine-grained sediments at fixed
point measurement location DP2-18. The gross gamma radiation measurement associated with that 
sample was 33,396 cpm. It is notable that the highest gross gamma measurement does not correspond 
with the highest cesium-137 concentration. This could be due to the varying instrument response 
associated with the volume of contaminated sediments in addition to the contaminant concentration, 
indicating that the volume of sediments contaminated with cesium-137 is greater at location DP2-1 than 
at DP2-18. The field measurements, still considered an accurate indication of the sections with higher 
cesium-137 levels, validated the use of the field instruments in defining geomorphic mapping units (i.e., 
distinguishing c3a from c3b based on higher levels of gamma radiation in c3b). 

B-3.2.2 Reach DP-3 

Fixed-Point Gross Gamma Radiation Surveys 

Fixed-point radiation data were obtained from 31 sites in reach DP-3 (Figures B-3.2-3 and B-3.2-4; Table 
B-3.2-2). Background values for gross gamma radiation in reach DP-3 sediments are best represented by 
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measurements made at locations DP3-27 (6302 to 6933 cpm) and DP3-29 (61 05 to 6709 cpm). As in 
reach DP-2, these fixed-point measurements, combined with analytical results for cesium-137, provided a 
basis for distinguishing between relatively low-contamination c3a units from relatively high-contamination 
c3b units within reach DP-3. 

B-3.2.3 Reach DP-4 

Fixed-Point Gross Gamma Radiation Surveys 

Fixed-point radiation data were obtained from 17 sites in reach DP-4 (Figures B-3.2-5 and B-3.2-6; Table 
B-3.2-3). Background values for gross gamma radiation in reach DP-4 sediments are represented by 
measurements made at location DP4-1 (6980 to 7864 cpm). As in reaches DP-2 and DP-3, these fixed
point measurements, combined with analytical results for cesium-137, provided a basis for distinguishing 
between relatively low-contamination c2a units from relatively high-contamination c2b units. 

B-4.0 SEDIMENT AND ALLUVIAL GROUNDWATER SAMPLING EVENTS 

Sediment sampling in this investigation generally was conducted in two phases, Which focused on 
sequentially reducing uncertainties about the nature and extent of contamination in each reach and on 
testing components of the conceptual model. Table 8-4.0-1 shows the chronology of sediment sampling 
events in upper DP Canyon and the primary goals of each sampling event. Alluvial groundwater sampling 
at LAUZ-1 and LAUZ-2 and at DP Spring was conducted quarterly for one year. Full-suite analyses were 
conducted in all four quarters. Samples were collected in August and November 1998, and February and 
May 1999. One additional sampling event was conducted to confirm the detection of a volatile organic 
compound, which occurred during the August 1998 sampling event. Storm water samples were collected 
on August 22, 1997, and October 26, 1998. 
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Figure 8-2.0-1. Scatter plots showing relations of zinc concentration to median particle size, clay 
content, silt and clay content, and organic matter content in reach DP-1. 

< 0.002 mm 

• ••• 
en • • • • 
~ 
~20 • 120 • "0 .... • • m • Q) 
...J • • • • 

• •• .: . 10 •• 10 • c1 coarse 

0.2 0.5 3 8 13 • c2 fines 

Median particle size (mm) Clay (wt %) • c3 fines 

• c3 coarse 
< 0.0625 mm 

• f1 fines •• • • • • • en 
~ 
C) 

.S120 • 120 • 
"0 y • • • m 
Q) • • ...J • • 

10 •• • 10 ~ 

0.0 1.5 3.0 4.5 20 50 80 
Organic matter (wt %) Silt and clay (wt %) 

Figure 8-2.0-2. Scatter plots showing relations of lead concentration to median particle size, clay 
content, silt and clay content, and organic matter content in reach DP-1. 

ER19990010 8-5 August 1999 



OP Canyon Reach Report 

< 0.002 mm 

Ci • • 
~ 

~.20 0.20 

~ • • 
::::J e 
G.l • • 
~ • •• 
0.05 .. " 

" • 0.05 • " • ... 
•• •• -· 

0.2 0.5 3 8 13 
Median particle size (mm) Clay (wt %) 

< 0.0625 mm 

Ci • • 
~ 
r.20 

• 
0.20 

• 
~ 
::::J .. e • • G.l •• ~ 

" 0.05 • • • " 

• 
0.05 •" • • " 

.. 
••• -

0.0 1.5 3.0 4.5 20 50 80 
Organic matter (wt %) Silt and clay (wt %) 

Note that non-detected values are not distinguished from detected results on these plc:*l 

• c1 coarse 

" c2 fines 

• c3 fines 

• c3 coarse 

.. f1 fines 
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Figure 8-2.0-5. Scatter plots showing relations of amerecium-241 concentration to median 
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Figure B-2.0-7. Scatter plots showing relations of plutonium-239,240 concentration to median 
particle size, clay content, silt and clay content, and organic matter content in 
reach DP-2. 
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Figure 8-2.0-8. Scatter plots showing relations of strontium-90 concentration to median particle 
size, clay content, silt and clay content, and organic matter content in reach DP-2. 
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Figure 8-2.0-9. Scatter plots showing relations of lead concentration to median particle size, clay 
content, silt and clay content, and organic matter content in reach DP-3. 
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Figure 8-2.0-13. Scatter plots showing relations of strontium-90 concentration to median particle 
size, clay content, silt and clay content, and organic matter content in reach DP-3. 
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Figure 8-2.0-14. Scatter plots showing relations of lead concentration to median particle size, clay 
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Figure B-2.0-16. Scatter plots showing relations of cesium-137 concentration to median particle 
size, clay content, silt and clay content, and organic matter content in reach DP-4. 
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Figure B-3.2-2. Fixed-point gross gamma profiles for reach DP-2 

CJ 
lJ 

Q 
~ 
::J 

::0 
Cll 
Ill g. 
::0 
-8 
0 
~ 



):,. 

t -
~ 

(D 
I _.. 

0> 

~ -(() 

~ c c ...... 
c 

- I 

t:J DP2-9, fl DP2-IO, c3b DP2-II, c2 DP2-12, fl lJ 0 1'1) I I I 

I·~ ~t' 
I I I ')I' I '1 0 0 () 

:t' til 
::J 20 20 d 
::J 
::0 40 40 40 
C[) 
til ,.-.._ 60 

I ,.-.._ 60 ,.-.._ 60 ,.-.._ 60 g. s E E s ::0 u u u u 
~ 

'-' 80 '-' 80 '-' 80 '-' 80 -5 -5 ..c ..c 0 ..... ..... 
4. 0. 0. frwo fr 100 C)100 v 100 

0 0 0 
120 120 120 120 

140 140 140 140 

6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 
Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) 

DP2-13, fl DP2-14, cl DP2-17, f1 DP2-18, c3b 0 0 0 0 

20 20 20 20 

40 40 40 40 

8 60 ,...., 60 ,.-.._ 60 ,.-.._ 60 s E E u u u u '-' 80 '-' 80 ._.. 80 '-' 80 
-5 ..c ..c ..c ..... ..... ..... 
0. 0. 0. 0. 

C)100 C)100 CllOO v 100 
0 

120 120 120 120 

140 140 140 140 

6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) 

Figure B-3.2-2 (continued) . Fixed-point gross gamma profiles for reach DP-2 

-.- --, ..._, --, ...,_., __, ~ ....., 
~ ~ -- ~ - __, -=-" --, _,. -



~ -
~ -0 

rp 
..... 
...... 

)>. 

t 
i 

1774700 

West end DP3-3 

DP3-11 
DP3-13 

DP3-14 

DP3-7 
DP3-10 I I Log/debris 

DP3-17 

DP3-18 

1774500 

DP3-4 

DP3-5 

f"''or"[:~l 3 :=:·.;:;.? c a ...... ; ~ ·: .... 
-c3b 

!???/~ f1 

I I t2 

jam 

DP3-9 

DP3-6 

A Fixed-point measurement site 

DP3-10 Location JD 

Ill Pour-off 

- Reach boundary 

[\ :/\' I Undifferentiated Qbt2 + Qc 

8 

~ ~ ~ 
"" 

DP3-16 
DP3-15 

DP3-21 

DP3-24 

DP3-23 

DP3-25 

DP3-30 

DP3-27 

DP3-29 

DP3-31 East end 
0 50 100 150ft reach 

I I I I DP-3 
I I 

0 25 50m 

cARTography by A. Kron 8/13199 
Source: FIMAD 107896 7n/99 

~ i 
0 
0 
:;; 
~ 

Figure B-3.2-3. Reach DP-3 geomorphology and fixed-point measurement sites 

CJ 
"0 

a? 
~ 
::3 
:0 
<ll 
Ill g. 

l 
0 
;::j. 



)>. 

t -(() 

l8 

rp ..... 
00 

~ -I -c 

0 

20 

40 

,-,. 60 
s 
~ 80 
-5 
fr100 
0 

120 

140 

160 
6000 

DP3-1, c2 

19000 32000 
Gamma Radiation (cpm) 

0 

20 

40 

,-,. 60 
s 
~ 80 
-5 
fr100 
0 

120 

140 

160 
6000 

DP3-5, c3a 

19000 32000 

Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-2, c3a 

19000 32000 
Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-6, n· 

19000 32000 

Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-3. c3a 

19000 32000 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-4, fl 

19000 32000 
Gamma Radiation (cpm) Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

DP3-7, c3b 
0 

20 

40 

60 

80 

100 

120 

140 140 

160 L I I I I I I I I I I I I 160 

DP3-8, c3b 

45000 6000 19000 32000 45000 6000 19000 32000 

Gamma Radiation (cpm) Gamma Radiation (cpm) 

Figure 8·3.2·4. Fixed-point gross gamma profiles for reach DP-3 

45000 

45000 

CJ 
1J 

~ 
~ 
::J 

lJ 
(J) 
Ill g. 
lJ 

~ 
;:=j. 

-- ---- ----------~ -- ~-



~ -
~ .... 
C) 

OJ 
I ..... 

<0 

):,. 

t -
~ 

s 

0 

20 

40 

60 

~ 80 
.c 
fr100 
t:l 

120 

140 

160 
6000 

DP3-9, fi 

19000 32000 
Gamma Radiation (cpm) 

e 

0 

20 

40 

60 

~ 80 
-5 
fr100 
t:l 

120 

140 

160 
6000 

DP3-13, f1 

19000 32000 

Gamma Radiation (cpm) 

Figure B-3.2-4 (continued). 

45000 

45000 

0 

20 

40 

60 

80 

100 

120 

140 

160 
6000 

DP3-10, c3b 

19000 32000 
Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
6000 

DP3-14, c3a 

19000 32000 

Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-11, c3b 

19000 32000 
Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-15, c3b 

19000 32000 

Gamma Radiation ( cpm) 

Fixed-point gross gamma profiles for reach DP-3 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-12, c3b 

19000 32000 
Gamma Radiation (cpm) 

45000 

0 

20 

40 

60 

80 

100 

120 

140 

160 

DP3-16, f1 

6000 19000 32000 

Gamma Radiation (cpm) 

45000 

45000 

0 
\) 

~ 

~ 
:n 
(!) 
Ill 
g. 
:n 
~ 
0 
~ 



):. 

t -
~ 

OJ 
I 

1\) 
0 

~ ..... 

~ 

6 

0 

20 

40 

60 

~ 80 
.c 
fr 100 
0 

120 

140 

160 
6000 

DP3-17, c3a 

19000 32000 

Gamma Radiation (cpm) 

0 

20 

40 

60 
6 
~ 80 
£ 
fr 100 
0 

120 

140 

160 
6000 

DP3-2l, c3b 

19000 32000 

Gamma Radiation (cpm) 

45000 

0 

20 

40 

60 

80 

100 

120 

140 

160 
6000 

DP3-18, c3b 

19000 32000 

Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 
45000 6000 

DP3-22, c2 

19000 32000 

Gamma Radiation (cpm) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

DP3-19, c3a 
0 

20 

40 

60 

80 

100 

120 

140 

160 

DP3-20, fl 

45000 6000 19000 32000 45000 6000 19000 32000 45000 

0 

20 

40 

60 

80 

100 

120 

140 

Gamma Radiation (cpm) 

DP3-23, fi 
I I I I I I I I I • 

• 
0 

-I 20 

-
-
-
-
-
-

40 

60 

80 

100 

120 

140 

160 I I I I I I I I I I I I I 160 

Gamma Radiation (cpm) 

DP3-24, c2 

45000 6000 19000 32000 45000 6000 19000 32000 

Gamma Radiation (cpm) Gamma Radiation (cpm) 
45000 

~ Figure B-3.2-4 (continued). Fixed-point gross gamma profiles for reach DP-3 

CJ 
lJ 

~ 
~ 
::J 
]) 
<ll 
Ill g. 
]) 

~ 
0 
::\ 

- ....-.- ~ ............. -- _..,. --. --. --. ....... ~ ~ __, __, ......, --. --, --, 



9:J DP3-25, fl DP3-26, c3a DP3-27, f2 DP3-28, c2 
co 0 0 0 0 
co 
~ 20 20 20 20 -
0 -0 40 40 40 40 -

,..-... 60 60 60 60 -
s 
~ 80 80 80 80 1- -
..s 
fr 100 100 100 100 1- -
0 

120 120 120 120 ~ -

140 140 140 140 -

160 160 160 160 I I I I I I I I I I 

6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) 

DP3-29, f2 DP3-30;c2 DP3-31, c2 
tp 0 0 0 
1\) ..... 

20 ~ j 20 ~ j 20 
40 40 40 

60 60 60 s 
~ 80 L J 80 L J 80 
-5 
o.. 100 L J 100 L J 100 
Q.) 

0 
120 t j 120 t j 120 

140 140 140 r --, 1 tl 
lJ 

160 I I I I I I I I I I I I I 160 I I I I I I I I I I I I I 160 I I I I I I I I I I I I I 0 
Ill 

6000 19000 32000 45000 6000 19000 32000 45000 6000 19000 32000 45000 ~ 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) g 
lJ 

)::.. lR 
c n 
~ ~ 

~ lJ 
- m - ~ ~ Figure B-3~2-4 (continued). Fixed-point gross gamma profiles for reach DP-3 8. 



):,. 

~ 
~ 
..... 

m 

OJ 

~ 

~ -
~ 

Talus 
pile 

DP4-9 

~Fill 
~&~g Talus pile 

l<:r:wo I Boulders 

!<·>:,.\.-:.I Qt2 

t:.~-:::_-;:1 Qbt1g 

I• , "I ac 
1111111111 Obo 
[ ,;:::.,_ .• ,;;;_, 

N 

DP4-11 

.. Fixed-point measurement site 

DP4-11 Location 10 

o Gaging station 

,...0 Spring 

Pour-off 

D Structure 

---Fence 

--- Dirt road/trail 

--- Reach boundary 

0 100 200 300ft I I I I 
I 1 

0 W 100m 

cARTography by A. Kron 11/13199 
Source: FIMAD 10n18 7/8199 

~ Figure B-3.2-5. Reach DP-4 geomorphology and fixed-point measurement sites 

- ---. ~ - - --. -- --- ..... 

DP4-7b 

Boulder :r 
field 

.... .......... .... ... 

CJ 
"'tl 

~ 

~ 
::0 
Ill 
Q) 

g. 

l 
~ 

... ... 



~ DP4-l, cl DP4-2, fl DP4-3, cl DP4-4, fl - 0 
I. I I I i I I I I I I I I I I II 0 0 0 

~ g 
20 ~ -l 20 ~ • -I 20 1- • _J 20 -<:) 

,.-.. 40 ,.-.. 40 ,.-.. 40 ,.-.. 40 E 6 6 6 u u u u .._, .._, .._, .._, 
-5 60 -5 60 -5 60 -5 60 0. 0. 0. 0. 4) 4) 4) Cl.l Cl Cl 0 0 

80 80 80 80 

100 100 100 100 
5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) 

tD DP4-5A,qt2 DP4-5B, cl DP4-6, c2a DP4-7A, fl 
I 0 0 1\) I I. I I I I I I I I I I I I I II 0 0 
w 

20 

\ 
20 

) 
20 20 

s 40 s 40 ,.-.. 40 ,.-.. 40 
6 E 

u u u ~ .._, .._, .._, 

.s 60 
..c: .s 60 .s 60 

0. 0.. 60 0. 0. 
Q.) 4) Cl.l Cl.l 

Cl Cl Cl 0 

80 80 80 80 

100 100 100 100 I. I I I I I I I I I I I I I I II tJ 

5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 1J 
(") 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Ill 

~ 
0 
::J 

)>. 
::n 
!ll 

J5 Ill 

~ 
3-
::n - !ll 

~ Figure B-3.2-6. Fixed-point gross gamma profiles for reach DP-4 "tl 
0 
~ 



p DP4-7B, fl DP4-8, cl DP4-IOB, c2b DP4-II, cl CJ c: 
'"'0 (Q 

2

: ~I o 1 o 1 o 1 o 1 o 1 o 1 o~ 
2

: [' 1 o 1 71 o 1 o 1 o 1 o J ~ [01 01 0~ Ol OJ ,: ['\'
0

1°1°1°1°1°] ~ () 
Ill - :::J 

"' (0 

g (0 
(Q 

::0 

\ ~ 
(1) 

...-._ 40 'E 40 ( 'E 40 

! ~ ~ 
Ill 

E 3-u u u 
::0 '-' '-' '-' 

£ 60 £ 60 £ 60 £ 60 
(1) 
"b 0. 0. 0. 0. 0 0 0 0 

0 4 Cl Cl Cl 
80 80 80 80 

100 100 100 100 
5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation (cpm) 

OJ 
DP4-12, c2b DP4-13, f1 DP4-15, c2b 

I 0 0 0 1\) 

""" 
20 20 20 

...-._ 40 
E 

...-._ 40 
E 

...-._ 40 
E 

0 0 0 
'-' '-' '-' 

£ 60 
0. 

£ 60 
0. 

£ 60 
0. 

0 0 0 
Cl Cl Cl 

80 80 80 

100 100 100 
5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 5000 15000 25000 35000 45000 

Gamma Radiation (cpm) Gamma Radiation (cpm) Gamma Radiation {cpm) 

~ -
I -c Figure B-3.2-6 (continued). Fixed-point gross gamma profiles for reach DP-4 

- - - - - - -- - - - - - ,....- r--- - - -.., __, 



~ -(0 

~ g -c 

co 

"' 0'1 

)>. 

~ -
i 

Table B-1.0-1 

Estimated Average Facies Thickness by Geomorphic Unit within Reach 

c2 c2 c2a c2a c2b 
Geomorphic Unit coarse fine coarse fine coarse 

Reach Facies (m) (m) (m) (m) (m) 

! Reach OP-1W Average 0.25
3 

0.20 
b - - -

Standard deviation c - - - -
No. of measurements d 1 - - -

Reach DP-1C Average - - - - -
Standard deviation - - - - -
No. of measurements - - - - -

Reach DP-1E Average 0.09 0.33 - - -

Standard deviation 0.09 0.04 - - -
No. of measurements 2 2 - - -

Reach DP-2 Average 0.50
3 0.37e - - -

Standard deviation c 0.16 - - -
No. of measurements d 5 - - -

Reach OP-3 Average 0.25
3 0.37 - - -

c 
Standard deviation 0.16 - - -

d 
No. of measurements 5 - - -

Reach DP-4 Average - - 0.503 0.33 0.503 

Standard deviation 
c 0.13 

c - -
d 4 

d 
No. of measurements - -

a Estimate based on thickness of c1 alluvium estimated from unrecorded field observations. 

b A dash in the table means geomorphic unit not present In reach. 

- c Standard deviation not calculated. 

d Number of field observations not recorded. 

e Estimate from reach DP-3. 

c2b c3 c3 c3a c3a 
fine coarse fine coarse fine 
(m) (m) (m) (m) (m) 

- 0.253 0.58 - -
c 

0.04 - - -
d 

2 - - -
- 0.33 0.27 - -
- 0.13 0.11 - -
- 9 9 - -

- 0.21 0.62 - -
- 0.17 0.21 - -
- 10 11 - -
- - - 0.50

3 0.53 
c 0.15 - - -
d 9 - - -

- - - 0.25
3 0.45 

c 0.18 - - -
d 7 - - -

0.22 - - - -
0.16 - - - -

6 - - - -

c3b c3b 
coarse fine 

(m) (m) 

- -
- -
- -
- -
- -
- -

- -
- -
- -

0.503 0.52 
c 0.12 
d 17.00 

0.25
3 0.65 

c 0.20 
d 8 

- -
- -
- -

f1 
fine 
(m) 

0.45 

0.14 

2 

0.52 

0.25 

7 

0.42 

0.21 

8 

0.43 

0.30 

5 

0.70 

0.26 

8 

0.22 

0.13 

5 

f2 
fine 
(m) 

-
-

-
-
-
-
-
-

-
-
-
-

0.72 

0.29 

3 I 
0.40 I 

-
1 

t:J 
"'0 

~ 
::J a 
::J 

~ 
Ill g. 
::0 
~ 
0 
4 



DP Canyon Reach Report 

Table B-2.0-1 

Reach DP-1 Particle Size and Organic Matter 

en 
m 
3 
"0 
CD' 
6 

DP-1 Central 

0121-97-1431 
a 3.3 4.4 10.9 23.2 20.4 12 

DP-1 West 

CA21-98-0051 7.5 26 10 11.9 12.3 10 

CA21-98-0052 7.6 15.3 30.7 40.6 21.2 3. 7 

CA21-98-0053 7.2 5.5 3.7 12.4 23.8 18.5 

CA21-98-0054 6.9 33.5 12.9 16.9 19.6 12.3 

CA21-98-0055 7.1 13.1 3.6 4.9 7.1 12.1 

CA21-98-0056 7.5 35.9 45.7 35.2 14.4 2.1 

DP· 1 Central 

CA21-98-0057 7.2 5.3 1.5 2.5 2.7 3.9 

CA21-98-0058 7.6 34.9 10.4 12 19.4 16.2 

CA21-98-0059 7.7 62.2 34.1 26.6 11.6 4.9 

CA21-98-0060 6.8 24.1 17.1 12.7 10.6 5.8 

CA21-98-0061 6.3 54.7 49 30.4 12.8 2.8 

CA21-98-0062 6.5 2.1 2.7 9.7 23.3 20.8 

DP-1 East 

CA21-98-0063 6.7 4 8.3 15.1 21.7 16.7 

CA21-98-0064 7 1.6 3.8 6 9.2 11.6 

CA21-98-0065 6.3 1 2.5 5.4 12 17.9 

CA21-98-0066 6.9 36.4 36.1 36 13.3 2.8 

CA21-98-0067 7 1.7 2.5 3.2 4 6.9 

CA21-98-0068 7.2 14.4 37.2 33.9 17.1 5.6 

CA21-98-0069 6.8 0.6 1.9 4.7 12 18.4 

a A dash in the table means "not analyzed." 

b fs = fine sand. 

c vfs = very fine sand. 

d cs = coarse sand. 

e csi = coarse silt. 
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DP Canyon Reach Report 

Table B-2.0-2 

Reach DP-2 Particle Size and Organic Matter 
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0121-97-1361 
a 1.8 4.5 10.2 21 18.9 14 18.7 5.9 6.5 1.9 fsb 0.148 

0121-97-1362 - 2.1 2 1.7 5 12.4 20 36.4 12 10.1 3.1 vfsc 0.046 

0121-97-1363 - 9 7.7 8.9 13.7 16.5 14.7 22.9 7.9 7.6 2.3 vfs 0.107 

0121-97-1364 - 1.4 8.3 10.4 10.9 9.6 11.9 29.6 11.1 8 4 vfs 0.067 

0121-97-1441 - 16.7 22 25.4 16.5 9.8 6.9 9.8 4.4 5.2 1.3 msd 0.448 

CA21-98-0070 - 0.7 4.1 14.8 28.8 18.6 9.6 10.6 3.4 10.1 2 fs 0.229 

CA21-98-0072 - 10.7 5.7 9.3 11.8 13.1 15.6 24.9 7.8 11.7 2 vfs 0.080 

CA21-98-0073 6.8 25 28.7 28.6 15.8 8.7 4.3 4.7 3.2 5.9 0.6 cse 0.597 

CA21-98-0074 7.1 2.9 4 7.5 20.1 23.8 17.1 15.6 4.7 7 1.8 fs 0.146 

CA21-98-0075 - 6.4 4.2 7.8 16 17 14.9 21.9 8.2 9.9 2.4 vfs 0.099 

CA21-98-0076 7.1 48.2 23.6 26 27 11.8 2.9 2.5 1.6 4.5 0.6 ms 0.495 

CA21-98-0077 - 2.1 2.7 9.5 17 18.9 17.5 20.3 6.4 7.6 2.6 vfs 0.116 

CA21-98-0078 - 7.2 2.7 11.0 13.1 14.3 15.6 24.9 7.9 10.5 3.2 vfs 0.051 

CA21-98-0079 - 2.7 2.3 8.2 15.5 18.1 17.5 19.7 8 10.4 2.1 vfs 0.099 

CA21-98-0080 - 31.5 37.5 26.1 16.6 6.9 2.7 2.9 2.4 4.8 1.3 cs 0.718 

CA21-98-0081 - 6.2 1.5 3 6.1 12.2 16.2 36.5 12.4 12 5.2 csi1 
0.041 

CA21-98-0082 7.5 7.5 4.4 4.4 5.3 9.4 12.3 39.8 15.7 8.7 4.6 csi 0.038 

CA21-98-0084 - 2.9 2 4 9.1 14.6 20.9 32.3 8.5 8.5 2.2 vfs 0.064 

CA21-98-0085 - 3 0.5 1.9 6.4 16.8 26 33.3 6.2 8.9 2 vfs 0.065 

CA21-98-0086 - 1.7 3.7 10 18.1 18.8 15.6 19.2 6.7 8 2.6 fs 0.128 

CA21-98-0087 - 3 3.2 7.3 11.5 12.8 14.3 26.1 11.5 13.2 2.7 csi 0.060 

CA21-98-0088 - 16 12.4 8.5 8 12.2 18.6 23.4 7 9.8 1.5 vfs 0.090 

CA21-98-0089 - 35.7 35.8 24.4 10.3 5.8 4.2 8.6 4.3 6.6 0.8 cs 0.668 

CA21-98-0090 - 22.5 16.4 15.2 9.2 7.3 10.2 21.9 9.7 10.2 2 vfs 0.110 

CA21-98-0091 - 18.6 14.4 14.2 8.5 6.4 9.8 25.5 10.9 10.1 2.2 vfs 0.079 

CA21-98-0092 - 3.1 3.8 7.6 14.4 18.3 16.1 23.4 5.4 10.8 2.8 vfs 0.097 

CA21-98-0094 - 3.2 6.3 17 16.4 13 14.7 19 7.2 6.2 1.7 fs 0.144 

CA21-98-0095 - 9.7 9.8 19.2 16.9 13 12.7 17.1 5.4 5.6 0.7 fs 0.201 

CA21-98-0096 6.8 0.6 1.5 6.4 18.8 23.7 19.1 18.4 4.5 7.3 2.4 fs 0.126 

CA21-98-0099 - 3.4 8.6 9.7 8.6 8.9 15.8 31.3 8.8 8.1 2.4 vfs 0.067 

CA21-98-0100 - 3.7 25 36.5 15.1 4.9 3.5 7.4 3 4.6 0.6 cs 0.622 
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Table B-2.0-2 (continued) 

CA21-98-0101 7.1 

CA21-98-0136 

CA21-98-0137 

CA21-98-0148 

-...... 
bn . 0 
U>ll) 

3 u; 
3 CD 
-(f) 
-r» 
~::l -c. 
~ 
~ 

2.9 49.7 33.4 10.9 

0 1 2.8 4.1 

5.6 24.6 38.5 19.4 

0.8 3.2 4.1 6. 1 

a A dash in the table means "not analyzed." 

b fs = fine sand. 

c vfs = very fine sand. 

d ms = medium sand. 

e cs = coarse sand. 
1 

csi = coarse silt. 
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9.4 15.3 32.3 14.2 15.4 4.1 
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Table B-2.o-3 

Reach DP-3 Particle Size and Organic Matter 

-< v NID 
N ..!....-< (f) 

I» 3o 30 
3 "0 3 .... 3g "0 :X: 

_I» 
_< 

_ .... 
ii" -"' a ~~ ~~ 

~ ~I» ~ 0 :::1 -c. 

0121-97-1432 
a 21.8 19.2 -

CA21-98-0102 6.9 9.4 13.4 

CA21-98-0103 - 50.5 52.8 

CA21-98-0104 7.4 1.3 7.8 

CA21-98-0105 - 2.6 10.3 

CA21-98-01 06 - 1.7 0.9 

CA21-98-0107 - 11.6 16 

CA21-98-01 08 7 0.6 1.5 

CA21-98-01 09 - 2 4 

CA21-98-011 0 - 9.8 7.7 

CA21-98-0111 - 1.5 4.8 

CA21-98-0112 - 0.9 1.4 

CA21-98-0113 - 2.5 4.9 

CA21-98-0114 - 4.9 5.6 

CA21-98-0115 - 4.7 3.9 

CA21-98-0116 6.6 3.1 2.3 

CA21-98-0117 - 6.9 11.7 

CA21-98-0118 - 43.1 61 

CA21·98·0119 - 0.6 1.5 

CA21·98·0120 6.5 4.2 31.5 

CA21·98·0154 7.5 13.5 32.4 

a A dash in the table means "not analyzed." 

b fs = fine sand. 

c vcs = very coarse sand. 
d 

vfs = very fine sand. 

e csi = coarse silt. 
1 

ms = medium sand. 

9 cs = coarse sand. 
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14.9 

16.1 

14.5 

10.3 
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1.7 

25.1 

5.8 

11.1 

17.2 

21.9 

3.3 

8.2 

10.4 

8.5 

4.3 

15.5 

24.4 

7 

46 

35.4 

'0 '0 
'0 :... 
u. N N c;; -U'l U'l< N ..... 
63: ~"Tl biD <no U'l 
• ID o-< ..!....o I 
N C. ;:::; :r N "T1 
U'l -· O)"Tl U'll» "t::: :r c: U'IID N-· "t:::iil 3 3 3(/) 01:::1 3 ID 

3(1) 3 ID 3cn -(f) 

-m 3 ~ 3~ 
-(f) ~;:;: 

~a 
-c. ~;:;: 
~ 

-:::~ 

~c. ~ 
~ ~ ~ 
~ ~ ~ 

~ ~ 
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15.2 11.5 8.9 16.3 7.2 

18.7 14.2 10.8 14.7 6.3 

8.1 6 4.9 6.8 2 

9.2 11 15.7 27.2 8.6 

5.5 5.8 15.7 33.2 9 

3.2 9.2 22.5 41.8 14.8 

19.4 10.8 7.7 9.1 6.5 

17.8 22.2 19.4 19.8 6.1 

16.4 14.4 13.6 21.1 9.3 

22.3 15.2 11 12.7 6 

34.1 16.2 8.3 6.2 4 

9.7 17.6 22.6 26.9 8.6 

13 16.5 18.2 22.2 7.8 

10.7 9.9 15 25.5 12 

14.5 15.1 15.2 24 10.1 

5.7 7.5 14.9 42.2 11.4 

12.6 9.6 10.5 23.5 10.1 

5.5 1.4 1.5 2.7 0.8 

12.2 12.5 15.3 31 10.6 

16.1 2.5 0.6 0.8 1.1 

11.9 2.9 2.2 4.1 4.1 
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(f)~ iir N IQ 

"t:::o -"' j;i" iii" :::J 

~~- -., 3_ ID:;:, 3 I» -m Q~ ae=: 3::s. -'< 
~ -I» =::1 -n· 
~ :::: Ill r;· ii" 

ID ~ .... ii" (f) 
j;i" 
ID 

6.3 1.9 fsb 0.240 

5.6 2.7 fs 0.229 

4.8 1.1 vcsc 1.037 

10.3 3.2 vfsd 0.075 

9.6 2.1 csie 0.058 

5.6 2.6 csi 0.041 

5.4 1.5 ms1 
0.364 

7.4 2.6 vfs 0.114 

9.9 3.1 vfs 0.101 

7.8 1.6 fs 0.220 

4.5 1.5 ms 0.311 

9.6 3 vfs 0.072 

9 3 vfs 0.094 

10.9 3.7 vfs 0.067 

8.5 3.4 vfs 0.087 

11.7 3.3 csi 0.037 

6.5 2.4 vfs 0.120 

2.7 0.8 vcs 1.133 

9.8 4.1 csi 0.058 

1.4 0.6 cs9 0.757 

7 0.7 cs 0.708 
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Table B-2.0-4 

Reach DP-4 Particle Size and Organic Matter 

-< v NCD 
.!..-< I'>) 

CJ) 
I» 3e> 3(") 
3 "C 3 .... 3g "C _~» 

:X _< 
_ .... 

ill _en 
~!!. ~~ a 
~ ~I» ~ 0 :::J -c. 

0121-97-1347 
a 3 3.6 -

0121-97-1348 - 3.2 7 

0121-97-1349 - 12.7 22.6 

0121-97-1350 - 0.9 2.3 

0121-97-1352 - 11.1 21.1 

0121-97-1353 - 6.2 21.1 

0121-97-1354 - 0.7 2.5 

0121-97-1355 - 3.9 6.6 

CA21-98-0121 - 2.7 3.4 

CA21-98-0122 - 6.2 17.3 

CA21-98-0126 - 11.9 29.4 

CA21-98-0130 6.7 10.7 56.1 

CA21-98-0131 - 4.1 6.3 

CA21-98-0133 - 30.5 44.4 

CA21-98-0149 - 1.1 0.7 

CA21·98-0150 - 1.4 1.1 

CA21-98-0151 - 7.7 26.3 

a A dash in the table means "not analyzed." 
b 

vis = very fine sand. 

c ms = medium sand. 

d cs = coarse sand. 

e fs =fine sand. 
f 

vcs = very coarse sand. 
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DP-1 Central 

c1 coarse 1 average 54.7 

number of samples 1 

c3 fine I average 18.5 

standard deviation 23. 19 
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number of samples 1 
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Reach DP-1 Particle Size Summary 
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Table B-2.0-5 (continued) 
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8 
cs = coarse sand. 

b A dash in the table means "not applicable." 

c Is = fine sand. 

d vis = very fine sand. 

e csl = coarse silt. 
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Reach DP-2 Particle Size Summary 
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Table B-3.2-1 

Fixed-Point Gross Gamma Radiation Measurements in Reach DP-2 
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Table B-3.2-2 

Fixed-Point Gross Gamma Radiation Measurements in Reach DP-3 

DP3-4 DP3-5 DP3-6 DP3-7 DP3-8 DP3-9 DP3-10 DP3-11 DP3-12 

Geomorphic Unit 

11 c3a 11 c3b c3b 11 c3b c3b c3b 
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Table B-3.2-2 (continued) 

I DP3-171 DP3-181 DP3-191 DP3-20 I DP3-21 I DP3-221 DP3-231 DP3-241 DP3-251 DP3-261 DP3-271 DP3-281 DP3-291 DP3-30 l.oP3-31 I DP3-32 

Geomorphic Unit 

c3a c3b c3a 11 c3b c2 c2 11 11 c3a 12 c2 12 c2 c2 c1 
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Table B-3.2-3 

Fixed-Point Gross Gamma Radiation Measurements in Reach DP-4 

DP4-4 DP4-5A DP4-5B DP4-6 DP4-7A DP4-7B DP4-8 DP4-9 DP4-10 DP4-11 

Geomorphic Unit 

c2b c2b c2a c2a c2b c2a c2b c2b c2b c2a 
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21636 11690 

15956 

DP4-14 DP4-15 

c1 c2b 

8002 10777 

13131 

14141 

13390 

12245 

10405 

10010 

8935 

8551 
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Table B-4.0·1 

Summary of Sediment Sampling Events in DP Canyon 

Number of 
Sampling Sampling Samples 

Reach Event Date Collected* Primary Goals 

DP-1 1 10/23/97 1 Full-suite analysis conducted at one sample site to assess the nature of contamination up canyon of 
PAS 21-011(k) and down-canyon of PASs with hydrocarbon constituents as primary contaminants. 

DP-1 (all 2 11/17/98 17 Two full-suite samples analyzed in reach DP-1 west. Emphasis on determining nature and extent of 
sub reaches) organic (DAOs, SVOCs, pesticides and PCBs) and inorganic contaminants. Goal was also to evaluate 

potential contributions from the townsite and PASs located within DP-1. 

DP-2 1 7/24/97 4 Full-suite analyses at most sites; determine contaminants present above background values and primary 
risk drivers; examine variations in contaminant concentrations within and between geomorphic units. 

DP-2 2 10/23/97 6 Completion of full-suite analysis at phase 1 sites in reach DP-2 consisted of resampling for unanalyzed 
organics from 7/24/97 sampling event. 

DP-2 3 11/18-20/98 32 Emphasis on analysis for americium-241, cesium-137, plutonium isotopes, and strontium-90; evaluate 
nature and extent and collocation of contaminants. 

DP-3 1 10/23/97 1 Full-suite analysis conducted at one sample site to assess the nature of contamination down-canyon of 
PAS 21-011 (k), evaluate whether contaminant signature was the same as reach DP-2. 

DP-3 2 11/20/98 20 Emphasis on analysis for americium-241, cesium-137, plutonium isotopes, strontium-90 analyses; 
evaluate nature and extent and collocation of contaminants. 

DP-4 1 8/21/97 9 Full-suite analysis conducted to assess the nature of contamination and primary risk drivers, and 
examine variations in contaminant concentrations within and between geomorphic units. 

DP-4 2 11/23/98 19 Emphasis on analysis for americium-241, cesium-137, plutonium isotopes, and strontium-90 for nature 
and extent, and to evaluate collocation of contaminants. 

• Number of samples does not include quality assurance duplicates. 
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Appendix C 

Results of Quality Assurance/Quality Control Activities 



C-1.0 QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

This appendix consists of analytical results from DP Canyon investigations conducted during 1997 and 
1998. The data are from sediment samples collected from DP Canyon as well as four quarters of 
groundwater data and two surface water sampling events. Samples were analyzed for gamma 
spectroscopy radionuclides, isotopic plutonium, isotopic uranium, tritium, stontium-90, inorganic 
chemicals (target analyte list [TAL] metals), semivolatile organic compounds (SVOCs), volatile organic 
compounds (VOCs), organochlorine pesticides, total petroleum hydrocarbons-diesel range organics 
(TPH-DROs), and polychlorinated biphenyls (PCBs). Analytical suites and methods are described in 
Sections C-2.0, C-3.0, and C-4.0. 

Paragon Analytics, Inc., RECRA LabNet, Kemron Environmental Services, Environmental Science 
Engineering (ESE), ThermoNUtech, and QST Environmental, Inc., performed the analyses. Section C-5.0 
of this appendix lists the laboratories that analyzed each sample delivery group. Quality assurance (QA), 
quality control (QC), and data validation procedures were implemented in accordance with the 
requirements of the QA plan requirements for sampling and analysis (LANL 1996, 54609), and the Los 
Alamos national Laboratory (LANL) Environmental Restoration (ER) Project analytical services statement 
of work (SOW) for contract laboratories (LANL 1995, 49738). 

Results of the QAJQC activities were used to estimate the accuracy, bias, and precision of the analytical 
measurements. QC samples, including method blanks, blank spike samples, matrix spikes, matrix spike 
duplicates, and laboratory control samples, were used to assess accuracy and bias. Internal standards, 
external standards, surrogates, and tracers were also used to assess accuracy. Duplicate samples were 
used to determine precision. The type and frequency of QC analyses are described in the ER Project 
analytical services SOW (LANL 1995, 49738). Other QC factors such as sample·preservation and holding 
times were also assessed. The requirements for sample preservation and holding times are given in the 
ER Project standard operating procedure (SOP) LANL-ER-SOP-1.02, Rev. 0, "Sample Container and 
Preservation." 

Results for individual samples were qualified using the ER Project data validation process by assessing 
the QC parameters listed above. The ER Project data validation process adheres to the US 
Environmental Protection Agency (EPA) contract laboratory program national functional guidelines (NFG) 
for inorganic data review (EPA 1994, 48639) for data validation and incorporates LANL-specific reason 
codes for qualifying data. Data packages received from the analytical laboratory were reviewed with 
respect to the NFGs and LANL quality procedures for data validation. Data validation results, including 
sample IDs and their associated qualifiers, are discussed in Section C-5.0. 

A focused data validation also was performed for the data packages, which are also referred to as 
request numbers (RN). The focused validation followed the same procedure discussed above and 
included a more detailed review of the raw data results generated by the analytical laboratory. 

The data, including the qualified data, can be used for evaluation and interpretive purposes. The entire 
data set meets the standards set for use in this report, except those for selected gamma spectroscopy 
analytes discussed in Section C-3. 1. 

Collected Samples 

Tables C-1.0-1, C-1.0-2, and C-1.0-3 list the sediment samples collected for analyses. The samples for 
the four quarters of groundwater sampling and the two surface water events are listed in Tables C-1.0-4, 
C-1.0-5, and C-1.0-6. 
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Table C-1.0-1 

Summary of Sediment Samples for Inorganic Analysis 

RN TAL Metal 

3468 4 

3619 9 

3853 4 

4961 17 

4977 3 

4983 3 

4997 5 

5004 2 

Total 47 

Table C-1.0-2 
Summary of Sediment Samples for Organic Analyses 

RN svoc TPH·DRO Pesticide VOC 

3618 9 0 0 0 

3852 6 0 0* 6 

4960 19 19 4 0 

4975 3 3 3 0 

4981 3 4 3 0 

4995 5 5 5 0 

5002 10 10 10 0 

Total 55 41 25 6 

·Some pesticides were reported although only PCBs were requested. 

Table C-1.o-3 
Summary of Sediment Samples for Radionuclide Analysis 

Gamma Isotopic Isotopic 
RN Spectroscopy Plutonium Uranium Tritium 

3469 4 4 4 4 

3620 9 9 9 9 

3854 4 4 4 2 

4964 5 5 5 5 

4980 8 8 0 0 

4986 19 13 0 3 

5000 19 9 2 0 

5001 2 2 0 2 

5007 13 13 0 1 

Total 83 67 24 26 

August1999 C-2 

PCB 

9 

6 

6 

3 

3 

5 

10 

42 

Strontium-90 

4 

9 

4 
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8 

18 

10 

0 

13 

71 

ER19990010 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r 
I 
I 



DP Canyon Reach Report 

Table C-1.0-4 

Summary of Surface and Groundwater Samples for Inorganic Analysis 

RN TAL Metal 

3609• 6 

3616 4 

3977 6 

4253 4 

4256 2 

4641 2 

4644 4 

4937 4 

Total inorganic water samples 32 

Table C-1.0-5 
Summary of Surface Water Samples for Organic Analysis 

AN svoc TPH·DRO Pesticide voc PCB 
3608 6 6 0 3 6 

3615 4 0 4 2 4 

3800 0 0 0 2 0 

3976 3 3 0 3 3 

4252 2 0 2 2 2 

4255 1 0 1 1 1 

4640 0 0 0 1 0 

4643 0 0 0 2 0 

4827 1 0 1 0 1 

4843 1 0 1 0 1 

4926 3 2 4 2 4 

Total 21 11 12 18 22 
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Table C-1.0-6 

Summary of Surface and Groundwater Samples for Radionuclide Analysis 

Gamma Isotopic Isotopic 
RN Spectroscopy Plutonium Uranium Tritium* Strontium-90 

3610 6 6 6 3 6 

3978 6 6 6 3 6 

4254 4 4 4 2 4 

4257 2 2 2 1 2 

4642 2 2 2 1 2 

4645 4 4 4 2 4 

Total 24 24 24 12 24 

• Tritium analysis was performed only for the unfiltered samples. 

The following sections summarize the analytical methods used for metals, radionuclides, and organic 
analytes. The contract required detection limit (CRDL) for each analyte listed is provided in Appendix D 
(Chapter 1 ). These limits are also detailed in the ER Project analytical services SOW (LANL 1995, 
49738). 
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C-2.0 INORGANIC CHEMICAL ANALYSES 

C-2.1 General 

Forty-seven sediment samples and thirty-two water samples were analyzed by EPA SW-846 Method 
601 OA (inductively coupled plasma emission spectroscopy (ICPES]) for TAL metals, and Method 7471 
(cold vapor atomic absorption [CVAA]) for mercury (see Table C-2.1-1) (EPA 1987, 57589). Paragon 
Analytics, Inc.; RECRA LabNet; Kemron Environmental Services; and OST Environmental, Inc., 
performed the analyses. Holding times were met for all inorganic chemical digestions and analyses. 

Table C-2.1-1 

Analytical Methods for Inorganic Chemical Analysis 

Analytical Method* Analytical Description Analytical Suite 

EPA SW-846 Method 60108 ICPES Aluminum, antimony, arsenic, barium, beryllium, 
(3050A) calcium, cadmium, cobalt, chromium, copper, iron, 

lead, magnesium, manganese, nickel, potassium, 
selenium, sodium, silver, thallium, vanadium, and zinc 

EPA SW-846 Method 7471A CVAA Mercury 
(7471A) 

• Sample preparation methods are in parentheses. 

CRDLs defined by the ER Project analytical services SOW (LANL 1995, 49738) for inorganic chemicals 
are provided in Table 0-1.0-1 in Appendix D of this document. The qualifiers for inorganic analytes are 
provided in Section C-5.2 of this document. 

C-2.2 Inorganic Quality Assurance/Quality Control Samples 

Laboratory control samples, method blanks, matrix spike samples, laboratory duplicate samples, 
interference check samples, and serial dilution samples were analyzed to assess accuracy and precision 
for inorganic chemical analyses. Each of these QNQC sample types is defined in the ER Project 
analytical services SOW (LANL 1995, 49738) and described briefly below. 

The laboratory control sample (LCS) served as a monitor of the overall performance of each step during 
the analysis, including sample digestion. Analytical results for the samples were qualified according to 
NFGs if the individual LCS recovery indicated an unacceptable bias in individual analyte measurements. 

Preparation blanks were used to measure bias and potential cross contamination. Sample analytes that 
qualified as nondetected as a result of preparation blank contamination are summarized in Table C-5.0-2. 

Accuracy for inorganic chemical analyses also was assessed using matrix spike samples. A matrix spike 
sample was designed to provide information about the effect of each sample matrix on the sample 
preparation procedures and analytical technique. 

Analyzing laboratory duplicate samples assessed the precision of inorganic chemical analyses. 
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C-3.0 RADIOCHEMICAL ANALYSES 

C-3.1 General 

DP Canyon sediment samples were analyzed by the methods listed in Table C-3.1-1. 

Table C-3.1·1 
Analytical Methods for Radiochemical Analyses 

Radionuclide Analytical Technique 

Gamma-emitting (includes americium-241, Gamma spectroscopy 
cesium-137, and cobalt-60) 

Isotopic plutonium Radiochemical separation/alpha spectroscopy 

Isotopic uranium Radiochemical separation/alpha spectroscopy 

Tritium Liquid scintillation counting 

Strontium Radiochemical separation/air proportional beta analysis 

The detection status for radiochemical analyses was determined by comparing the sample result with the 
minimum detectable activity (MDA) for all samples and analytes. The maximum allowable estimated 
quantitation limit (EQL) as defined in the ER Project analytical services SOW for radiochemicals are 
provided in Table D-1.0-2 in Appendix D of this report. Sample results were qualified as not detected 
when the result was less than the MDA. All RNs showed one or more samples qualified as not detected 
based on results that were less than the MDA. These samples and their associated analytes are 
summarized in Section C-5.3. Each radionuclide result was compared with its corresponding total 
propagated uncertainty (TPU) (1-sigma uncertainty). If the result was not greater than three times the 
TPU, the result was qualified as undetected (U). 

Results for the gamma spectroscopy analyses were reviewed with respect to their uncertainty values and 
parent decay series. Based on LANL ER guidelines, only eight of the gamma spectroscopy analytes are 
routinely evaluated as part of the Resource Conservation and Recovery Act (RCRA) facility investigation 
(R Fl) data set. These analytes include amercium-241, cesium-134, cesium-137, cobalt-60, europium-152, 
ruthenium-1 06, sodium-22, and uranium-235. 

Laboratory results indicated spectral interference for several gamma spectroscopy analytes. These 
values were rejected (R), as detailed in Table C-5.Q-4. 

C-3.2 Radiochemical Quality Assurance/Quality Control Samples 

Precision and bias of radiochemical analyses performed at off-site fixed laboratories were assessed using 
matrix spike samples, laboratory control samples, method blanks, duplicates, and tracers. 

The ER Project analytical services SOW (LANL 1995, 49738) specifies that spike-sample recoveries 
should be within ±25% of the certified value. All spike samples had acceptable recoveries. 

LCSs were analyzed to assess accuracy for radionuclide analyses. The LCSs serve as monitors of the 
overall performance of each step during the analyses, including radiochemical separation preparation. 
The ER Project analytical services SOW (LANL 1995, 49738) specifies that LCS recoveries should be 
within ±25% of the certified value. Analytical results for individual LCSs were all within the ±25% recovery 
control limit, except those for strontium-90 in RN 3978 (Table C-5.0-4). 
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Method blanks are also used to assess bias. The ER Project analytical services SOW (LANL 1995, 
49738) specifies that the method blank concentration should not exceed the required EQL. All method 
blanks met these criteria. 

C-4.0 ORGANIC CHEMICAL ANALYSES 

Samples were collected for SVOCs, TPH-DROs, organochlorine pesticides, and PCBs. The summaries 
for these analyses are presented below. All extraction and analysis procedures, QC procedures, and 
acceptance criteria were followed as required in the ER Project analytical services SOW (LANL 1995, 
49738). 

C-4.1 SVOC Analysis 

Fifty-five sediment samples and twenty-one water samples were analyzed for SVOCs using EPA-SW-846 
Method 3540 for extraction and Method 8270 B for analyses. The SVOC analyte list, including the 
corresponding required EQLs, are provided in Appendix D of this report. Methods are listed in Table 
C-4.1-1. All holding times for extraction and analyses were met for the SVOC analyses. 

Table C-4.1-1 
Analytical Methods for Organic Analyses 

Analytical Method* Analytical Description TAL 

EPA SW-846 Method 8270 (3540) SVOCs ER Project analytical services SOW (LANL 
1995, 49738). 

EPA SW-846 Method 8081 (3540) Organochlorine pesticides ER Project analytical services SOW (LANL 
1995, 49738). 

EPA SW-846 Method 8082 (3540) PCBs ER Project analytical services SOW (LANL 
1995, 49738). 

EPA SW-846 Guidance 8000 TPH-DROs Boiling point fraction DROs 

• Sample preparation methods are in parentheses. 

C-4.2 Organochlorine Pesticides and PCB Chemical Analysis 

.Twenty-five sediment samples and twelve water samples were analyzed for pesticides. Forty-two 
sediment samples and twenty-two water samples were analyzed for PCBs. Sample extraction was 
performed using EPA SW-846 Method 3540. Sample analysis for pesticides was performed using EPA 
SW-846 Method 8081 and for PCBs using EPA Method 8082. All holding times for extraction and 
analyses were met for these analyses. 

C-4.3 Total Petroleum Hydrocarbons-Diesel Range Organics 

Forty-one sediment samples and eleven water samples were analyzed for TPH-DROs using EPA 
SW-846 Guidance 8000. All holding times for extraction and analyses were met for the TPH/DRO 
analyses. 

ER19990010 C-7 August 1999 



DP Canyon Reach Report 

C-4.4 Volatile Organic Compounds 

Six sediment samples and eighteen water samples were analyzed for VOCs using EPA Method 8260. 
The VOC analyte list, including the wrresponding required EOLs, is provided in Appendix D. All holding 
times were met for the VOC analyses. 

C-5.0 DATA VALIDATION 

The following tables present the data qualifiers applied to each analyte for a given sample. Data qualifiers 
are defined in Table C-5.0-1. Individual sample qualifiers for DP Canyon data are presented in Table 
C-5.0-2 (inorganic data quality), Table C-5.0-3 (organic data quality), and Table C-5.0-4 (radionuclide 
data quality). In RN 3852, some sediment samples analyzed for SVOCs were analyzed twice. The first 
analysis had internal standard recoveries that were outside acceptance criteria. Therefore, these samples 
were reanalyzed to demonstrate that the internal standard recoveries were a result of matrix effects. 
Some target analytes were detected at low concentrations in the first analysis but not in the reevaluation. 
Other analytes were detected in the reevaluation but not the initial analysis. All results from the initial and 
the reevaluation have been qualified in Table C-5.0-3. For the RFI data set, the maximum value between 
the initial analysis and the reevaluation is reported. 

Table C-5.0-1 

Data Qualifiers for Data Validation Procedure 

Qualifier Explanation 

u Analyte was analyzed for but not detected. Reported value is the sample-specific estimated 
quantitation limit or detection limit. For radionuclide analyses, the reported value is the best 
estimate of the analyte concentration, even when that estimate is less than the detection limit. For 
statistical reasons, the estimates sometimes may be negative values. 

J Reported value should be regarded as estimated. 

J+ Reported value should be regarded as estimated and biased high. 

J- Reported value should be regarded as estimated and biased low. 

UJ Analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific 
quantitation limit or detection limit. 

UJ+ Analyte was analyzed for but not detected. Reporte,d value is an estimate of the sample-specific 
quantitation limit or reporting limit with a high bias. 

UJ- Analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific 
quantitation limit or reporting limit with a low bias. 

R Sample results were rejected because of serious deficiencies in the ability to analyze the sample 
and meet QC criteria; presence or absence cannot be verified. 

August 1999 C-8 ER19990010 

r 
r 

r 
r 

I 

I 
r 

' 



DP Canyon Reach Report 

Table C-5.0-2 

Inorganic Data Quality Evaluation for DP Canyon Data 

Location Sample 
RN 10 10 Analyte Explanation 

3609 21-1811 0121-97-1396 Aluminum, lead Results should be regarded as estimated and 
0121-97-1398 biased low (J-) because matrix spike recoveries 
0121-97-1400 for these analytes were low. 
0121-97-1401 

3609 21-1811 0121-97-1397 Lead Result should be regarded as estimated and 
biased low (J-) because the matrix spike recovery 
for this analyte was low. 

3609 21-1811 0121-97-1397 Aluminum Reporting limits should be regarded as estimated 
0121-97-1399 and biased low (UJ·) because the matrix spike 

recovery for this analyte was low. 

3616 21-5471 0121-97-1381 Aluminum Results should be regarded as estimated and 
0121-97-1382 biased high (J+) because the matrix spike 
0121-97-1383 recovery for this analyte was high. 
0121-97-1384 

3616 21-5471 0121-97-1381 Barium, chromium, cobalt, copper, Results should be regarded as estimated (J), 
0121-97-1382 magnesium, nickel, potassium, thallium, because these analytes were reported below the 

vanadium ' method detection limit (MDL) but above the 
\ \nstrument detection limit (IDL). 

3616 21-5472 0121-97-1383 Arsenic, barium, beryllium, chromium, Results should be regarded as estimated (J), 
cobalt, magnesium, nickel, potassium, because these analytes were reported below the 
thallium, vanadium MDL but above the IDL. 

3616 21-5472 0121-97-1384 Barium, beryllium, cobalt, magnesium, Results should be regarded as estimated (J), 
nickel, potassium, thallium, vanadium because these analytes were reported below the 

MDL but above the IDL. 

3619 21-5486 0121-97-1347 Antimony Reporting limit should be regarded as estimated 
21-5488 0121-97-1348 and biased low (UJ-) because the matrix spike 
21-5486 0121-97-1349 recovery for this analyte was low. 
21-5487 0121-97-1350 
21-5487 0121-97-1351 
21-5489 0121-97-1352 
21-5490 0121-97-1353 
21-5491 0121-97-1354 
21-5491 0121-97-1355 

3619 21-5486 0121-97-1347 Arsenic, beryllium, cobalt, magnesium, Results should be regarded as estimated (J), 
nickel, potassium, sodium, vanadium because these analytes were reported below the 

MDL but above the IDL. 

3619 21-5488 0121-97-1348 Arsenic, barium, beryllium, calcium, Results should be regarded as estimated (J), 
cobalt, magnesium, mercury, nickel, because these analytes were reported below the 
potassium, sodium, vanadium MDL but above the IDL. 

3619 21-5486 0121-97-1349 Arsenic, barium, beryllium, calcium, Results should be regarded as estimated (J), 
21-5487 0121-97-1350 cobalt, magnesium, nickel, potassium, because these analytes were reported below the 
21-5487 0121-97-1351 sodium, vanadium MDL but above the IDL. 
21-5489 0121-97-1352 

3619 21-5490 0121-97-1353 Beryllium, cobalt, magnesium, mercury, Results should be regarded as estimated (J), 
nickel, potassium, sodium because these analytes were reported below the 

MDL but above the IDL. 

3619 21-5491 0121-97-1354 Arsenic, barium, beryllium, cobalt, Results should be regarded as estimated (J), 
magnesium, mercury, nickel, potassium, because these analytes were reported below the 
sodium, vanadium MDL but above the IDL. 

ER19990010 C-9 August 1999 



DP Canyon Reach Report 
r 

Table C-5.0-2 (continued) r 
Location Sample 

RN 10 ID Analyte Explanation r 
3619 21-5491 0121-97-1355 Arsenic, beryllium, cobalt, magnesium, Results should be regarded as estimated (J), 

mercury, nickel, potassium, sodium, because these analytes were reported below the 
vanadium MDL but above the IDL. 

3853 21-5496 0121-97-1431 Cadmium, cobalt, magnesium, nickel, Results should be regarded as estimated (J), 
r 

21-5497 0121-97-1432 potassium, silver, sodium because these analytes were reported below the 
MDL but above the IDL. 

3853. 21-5502 0121-97-1441 Beryllium, cobalt, copper, magnesium, Results should be regarded as estimated (J), r 
nickel, potassium, sodium because these analytes were reported below the 

MDL but above the IDL. 

3853 21-5502 0121-97-1442 Beryllium, cobalt, magnesium, nickel, Results should be regarded as estimated (J), 
potassium, sodium because these analytes were reported below the r 

MDL but above the IDL. 

3977 21-1811 0121-97-1424 Magnesium Results should be regarded as nondetected (U) 
21-1812 0121-97-1425 because this analyte was dete<:;ted at a higher r 
21-1811 0121-97-1426 concentration in the preparation blank than in the 
21-1811 0121-97-1428 samples. 
21-1812 0121-97-1429 
21-1811 0121-97-1430 r 

4253 21-1811 CA21-98-0001 Selenium Reporting limit should be regarded as estimated 
21-1811 CA21-98-0002 and biased low (UJ-) because the matrix spike 
21-1812 CA21-98-0003 recovery for this analyte was low. 
21-1812 CA21-98-0004 r 

4253 21-1811 CA21-98-0001 Zinc Result should be regarded as nondetected (U) 
because this analyte was detected in the 
preparation blank. r 

4256 21-1854 CA21-98-0005 Zinc Result should be regarded as nondetected (U) 
because this analyte was detected in the 
preparation blank. 

4641 21-01854 CA21-98-0011 Barium, boron, copper, magnesium, Results should be regarded as estimated (J), r 
molybdenum, nickel, thallium, vanadium, because these analytes were reported below the 
zinc MDL but above the IDL. 

4641 21-01854 CA21-98-0012 Aluminum, barium, boron, copper, Results should be regarded as estimated (J), 
magnesium, manganese, molybdenum, because these analytes were reported below the 

r 
nickel, vanadium, zinc MDL but above the IDL. 

4644 21-01811 CA21-98-0007 Aluminum, barium, boron, copper, Results should be regarded as estimated (J), 
lithium, magnesium, nickel, thallium, because these analytes were reported below the r 
vanadium, zinc MDL but above the IDL. 

4644 21-01811 CA21-98-0008 Aluminum, barium, boron, copper, iron, Results should be regarded as estimated (J), 
lithium, magnesium, molybdenum, because these analytes were reported below the 
nickel, thallium, vanadium, zinc MDL but above the IDL. r 

4644 21-01812 CA21-98-0009 Aluminum, arsenic, barium, boron, Results should be regarded as estimated (J), 
cobalt, copper, lithium, magnesium, because these analytes were reported below the 
thallium, vanadium, zinc MDL but above the IDL. f 

4644 21-01812 CA21-98-0010 Aluminum, arsenic, barium, boron, Results should be regarded as estimated (J), 
cobalt, copper, magnesium, nickel, because these analytes were reported below the 
thallium, vanadium, zinc MDL but above the IDL. r 

4927 21-10816 CA21-98-0013 Antimony, arsenic, barium, chromium, Results should be regarded as estimated (J), 
cobalt, copper, magnesium, mercury, because these analytes were reported below the 
nickel, potassium, selenium, thallium, MDL but above the IDL. 
vanadium r 

r 
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Table C-5.0-2 (continued) 

Location Sample 

RN 10 10 Analyte Explanation 

4927 21-10816 CA21-98-0014 Aluminum, arsenic, barium, boron, Results should be regarded as estimated (J), 
calcium, chromium, copper, iron, because these analytes were reported below the 
magnesium, nickel, potassium, sodium, MDL but above the IDL. 
thallium, vanadium 

4927 21-10817 CA21-98-0015 Arsenic, barium, beryllium, cadmium, Results should be regarded as estimated (J), 
cobalt, magnesium, mercury, nickel, because these analytes were reported below the 
potassium, sodium, vanadium MDL but above the IDL. 

4927 21-10817 CA21-98-0016 Aluminum, barium, boron, chromium, Results should be regarded as estimated (J), 
copper, lithium, magnesium, because these analytes were reported below the 
manganese, nickel, potassium, sodium, MDL but above the IDL. 
vanadium 

4961 21-10929 CA21-98-0051 Antimony, lead 1. Reporting limits should be regarded as 
21-10930 CA21-98-0052 estimated and biased low (UJ-) because the 
21-10931 CA21-98-0053 matrix spike recovery was low. 
21-10932 CA21-98-0054 2. Results should be regarded as estimated and 
21-10933 CA21-98-0055 biased high (J+) because the matrix spike 
21-10934 CA21-98-0056 recovery was high. 
21-10935 CA21-98-0057 
21-10936 CA21-98-0058 
21-10936 CA21-98-0059 
21-10938 CA21-98-0061 
21-10939 CA21-98-0062 
21-10940 CA21-98-0063 
21-10941 CA21-98-0064 
21-10942 CA21-98-0065 
21-10942 CA21-98-0066 
21-10942 CA21-98-0069 
21-10944 CA21-98-0068 

4961 21-10929 CA21-98-0051 Beryllium, cadmium, cobalt, mercury, Results should be regarded as estimated (J), 
nickel, potassium, sodium because these analytes were reported below the 

MDL but above the IDL. 

4961 21-10930 CA21-98-0052 Arsenic, barium, beryllium, cobalt, Results should be regarded as estimated (J), 
magnesium, nickel, potassium, sodium, because these analytes were reported below the 
vanadium MDL but above the IDL. 

4961 21-10931 CA21-98-0053 Arsenic, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
magnesium, mercury, nickel, potassium, because these analytes were reported below the 
and sodium MDL but above the IDL. 

4961 21-10932 CA21-98-0054 Arsenic, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
magnesium, mercury, nickel, potassium, because these analytes were reported below the 
selenium, sodium MDL but above the IDL. 

4961 21-10933 CA21-98-0055 Beryllium, cadmium, cobalt, mercury, Results should be regarded as estimated (J), 
nickel, selenium, sodium because these analytes were reported below the 

MDL but above the IDL. 

4961 21-10934 CA21-98-0056 Arsenic, barium, beryllium, cadmium, Results should be regarded as estimated (J), 
cobalt, magnesium, nickel, potassium, because these analytes were reported below the 
sodium, vanadium MDL but above the IDL. 

4961 21-10935 CA21-98-0057 Beryllium, cadmium, cobalt, magnesium, Results should be regarded as estimated (J), 
mercury, nickel, potassium, selenium, because these analytes were reported below the 
sodium MDL but above the IDL. 

4961 21-10936 CA21·98-0058 Beryllium, cadmium, cobalt, magnesium, Results should be regarded as estimated (J), 
nickel, potassium, sodium because these analytes were reported below the 

MDL but above the IDL. 
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Table C-5.0-2 (continued) 

Location Sample 

RN 10 10 Analyte Explanation r 
4961 21-10936 CA21-98-0059 Beryllium, cadmium, cobalt, magnesium, Results should be regarded as estimated (J), 

potassium, sodium because these analytes were reported below the 
MDL but above the IDL. r 

4961 21-10938 CA21-98-0061 Arsenic, barium, beryllium, cadmium, Results should be regarded as estimated (J), 
cobalt, magnesium, nickel, potassium, because these analytes were reported below the 
sodium, vanadium MDL but above the IDL. 

4961 21-10939 CA21-98-0062 Arsenic, beryllium, cadmium, cobalt Results should be regarded as estimated (J), r 
magnesium, mercury, nickel, potassium, because these analytes were reported below the 
silver, sodium MDL but above the IDL. 

4961 21-10940 CA21-98-0063 Arsenic, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
magnesium, mercury, nickel, potassium, because these analytes were reported below the 

r 
sodium MDL but above the IDL. 

4961 21-10941 CA21-98-0064 Beryllium, cadmium, cobalt, magnesium, Results should be regarded as estimated (J), 
21-10942 CA21-98-0065 mercury, nickel, potassium, sodium because these analytes were reported below the I 

MDL but above the IDL. 

4961 21-10942 CA21-98-0066 Arsenic, barium, beryllium, cadmium, Results should be regarded as estimated (J), 
21-10944 CA21-98-0068 calcium, cobalt, copper, magnesium, because these analytes were reported below the 

mercury, nickel, potassium, sodium, MDL but above the IDL. I 
vanadium 

4961 21-10942 CA21-98-0069 Beryllium, cadmium, cobalt, magnesium, Results should be regarded as estimated (J), 
mercury, nickel, potassium, selenium, because these analytes were reported below the I 
sodium MDL but above the IDL. 

4977 21-05501 CA21-98-0073 Antimony Reporting limits should be regarded as estimated 
21-10950 CA21-98-007 4 and biased low (UJ-) because the matrix spike 
21-10950 CA21·98-0076 recovery for this analyte was low. J 

4977 21-05501 CA21·98-0073 Arsenic, barium, beryllium, cadmium, Results should be regarded as estimated (J), 
calcium, cobalt, magnesium, mercury, because these analytes were reported below the 
nickel, potassium, silver, sodium, MDL but above the IDL. 
vanadium r 

4977 21-10950 CA21·98-007 4 Arsenic, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
magnesium, mercury, nickel, potassium, because these analytes were reported below the 
sodium, vanadium MDL but above the IDL. r 

4977 21-10950 CA21·98-0076 Arsenic, barium, beryllium, calcium, Results should be regarded as estimated (J), 
cobalt, copper, magnesium, nickel, because these analytes were reported below the 
potassium, sodium, vanadium MDL but above the IDL. 

4983 21-05500 CA21-98·0082 Antimony, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
I 

magnesium, mercury, nickel, sodium because these analytes were reported below the 
MDL but above the IDL. 

4983 21-05502 CA21-98-0096 Antimony Reporting limit should be regarded as estimated l 
and biased low (UJ-) because the matrix spike 
recovery for this analyte was low. 

4983 21-05502 CA21-98-0096 Arsenic, barium, beryllium, cobalt, Results should be regarded as estimated (J), 
copper, magnesium, mercury, nickel, because these analytes were reported below the I 
potassium, sodium, vanadium MDL but above the IDL. 

4983 21-10960 CA21-98·01 01 Antimony, arsenic, barium, beryllium, Results should be regarded as estimated (J), 
calcium, chromium, cobalt, copper, because these analytes were reported below the r 
magnesium, nickel, potassium, sodium, MDL but above the IDL. 
vanadium 

4997 21-10961 CA21·98·01 02 Antimony Reporting limits should be regarded as estimated 
21-10962 CA21-98-0104 and biased low (UJ-) because the matrix spike r 
21-10963 CA21-98·01 08 recovery for this analyte was low. 
21-10965 CA21-98-0116 
21-10967 CA21·98·0120 I 
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Table C-5.0-2 (continued) 

Location Sample 

RN 10 10 Analyte Explanation 

4997 21-10961 CA21-98-01 02 Arsenic, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
copper, magnesium, nickel, potassium, because these analytes were reported below the 
sodium, vanadium MDL but above the IDL. 

4997 21-10962 CA21-98-01 04 Arsenic, beryllium, cadmium, cobalt, Results should be regarded as estimated (J), 
magnesium, mercury, nickel, sodium, because these analytes were reported below the 
vanadium MDL but above the IDL. 

4997 21-10963 CA21-98-0108 Arsenic, beryllium, cobalt, copper, Results should be regarded as estimated (J), 
magnesium, nickel, potassium, because these analytes were reported below the 
selenium, sodium, vanadium MDL but above the IDL. 

4997 21-10965 CA21-98-0116 Beryllium, cobalt, copper, magnesium, Results should be regarded as estimated (J), 
nickel, sodium because these analytes were reported below the 

MDL but above the IDL. 

4997 21-10967 CA21-98-0120 Arsenic, barium, beryllium, calcium, Results should be regarded as estimated (J), 
chromium, cobalt, copper, magnesium, because these analytes were reported below the 
nickel, potassium, sodium, vanadium MDL but above the IDL. 

5004 21-10969 CA21-98-0130 Antimony Reporting limits should be regarded as estimated 
21-05497 CA21-98-0 154 and biased low (UJ-) because the matrix spike 

recovery for this analyte was low. 

5004 21-10969 CA21-98-0130 Barium, beryllium, calcium, chromium, Results should be regarded as estimated (J), 
cobalt, copper, magnesium, nickel, because these analytes were reported below the· 
potassium, sodium, vanadium MDL but above the IDL. 

5004 21-05497 CA21-98-0154 Barium, beryllium, calcium, chromium, Results should be regarded as estimated (J), 
cobalt, copper, magnesium, nickel, because these analytes were reported below the 
potassium, silver, sodium, vanadium MDL but above the IDL. 
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Table C-5.0-3 
Organic Data Quality Evaluation for DP Canyon Data 

Location Sample Analytical 
RN 10 10 Suite Analyte Explanation 

3608 21-1811 0121-97-1396 VOCs Acetone The result should be regarded as 
nondetected (U) because result 
was less than 10 times the 
concentration in the blank. This 
indicates the detected result was 
indistinguishable from blank 
contamination. 

3615 21-5471 0121-97-1381 SVOCs Benzo(b}fluoranthene, Results should be regarded as 
bis(2-ethylhexyl)phthalate, estimated (J) because internal 
di-n-octylphthalate, fluoranthene, pyrene standard recovery associated with 

these compounds was low. 

3615 21-5471 0121-97-1381 Pesticides/ All nondetected analytes Reporting limits should be regarded 
0121-97-1382 PCBs as estimated and biased low (UJ-) 

because the associated surrogate 
recovery was low. 

3615 21-5471 0121-97-1381 SVOCs All nondetected analytes Reporting limits should be regarded 
0121-97-1382 as estimated (UJ) because internal 
0121-97-1383 standard recoveries associated 
0121-97-1384 with these compounds were low. 

3615 21-5471 0121-97-1382 SVOCs Benzo(b}fluoranthene, Results should be regarded as 
bis(2-ethylhexyl)phthalale, dlrysene, estimated (J) because internal 
di-n-octylphthalate, fluoranthene, standard recoveries associated 
phenanthrene, pyrene with these compounds were low. 

3615 21-5471 0121-97-1382 VOCs 2-Butanone Result should be regarded as 
0121-97-1384 estimated (J) because result was 

less than the EOL, but above the 
method detection limit (MDL). 

3615 21-5471 0121-97-1382 VOCs Acetone Results should be regarded as 
0121-97-1384 nondetected (U) because results 

were less than 1 0 times the 
concentration of the analyte 
detected in the blank. This 
indicates the detected result was 
indistinguishable from blank 
contamination. 

3615 21-5471 0121-97-1382 VOCs Methylene chloride Results should be regarded as 
0121-97-1384 nondetected (U) because results 

were less than the EOL, and the 
results were less than 10 times the 
concentration of the analyte 
detected in the blank. This 
indicates the detected result was 
indistinguishable from blank 
contamination. 

3615 21-5472 0121-97-1383 SVOCs Benzo(b}fluoranthene, Results for these analytes should 
bis(2-ethylhexyl)phthalate, be regarded as estimated (J) 
di-n-octylphthalate, pyrene because internal standard 

recoveries associated with these 
compounds were low. 
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Table C-5.0-3 (continued) 

Location Sample Analytical 

RN ID ID Suite Analyte Explanation 

3618 21-5486 0121-97-1347 SVOCs All target analytes Sample extracts could not be 
21-5488 0121-97-1348 concentrated to a final volume of 
21-5486 0121-97-1349 1 ml. Extracts were concentrated 
21-5487 0121-97-1350 to a final volume of 10 mL. 
21-5487 0121-97-1351 Reporting limits are therefore 
21-5489 0121-97-1352 elevated 10 times. 
21-5490 0121-97-1353 
21-5491 0121-97-1354 
21-5491 0121-97-1355 

3800 21-1854 0121-97-1422 VOCs Bromomethane Result for this analyte should be 
regarded as estimated (J) because 
the result was less than EQL, but 
above MDL. 

3852 21-5496 0121-97-1431 SVOCs Benzo(a)pyrene, Results f should be regarded as 
bis(2-ethylhexyl)phthalate, estimated (J) because internal 
benz(a)anthracene, chrysene, pyrene, standard recovery associated with 

these compounds was low. 

3852 21-5496 0121-97-1431 SVOCs Benzo(a)pyrene, benzo(g,h,i)perylene, Reporting limits should be regarded 
benzo(b)fluoranthene, as estimated (UJ) because internal 
butylbenzylphthalate, standards associated with these 
benzo(k)fluoranthene, compounds were low. 
3,3'-dichlorobenzidine, 
di-n-octylphthalate, 
dibenz(a,h)anthracene, 
indeno(1,2,3-cd)pyrene 

3852 21-5497 0121-97-1432 SVOCs Benz(a)anthracene, benzo(a)pyrene, Reporting limits should be regarded 
benzo(b)fluoranthene, as estimated (UJ) because internal 
benzo(g,h,i)perylene, standards associated with these 
benzo(k)fluoranthene, chrysene, compounds were low. 
di-n-octylphthalate, 
dibenz(a,h)anthracene, 
3,3'-dichlorobenzidine, 
indeno( 1 ,2,3-cd)pyrene 

3852 21-5497 0121-97-1432 SVOCs Bis(2-ethylhexyl)phthalate, Results should be regarded as 
butylbenzylphthalate, pyrene estimated (J) because internal 

standard recovery associated with 
these compounds was low. 

3852 21-5497 0121-97-1432 VOCs Methylene chloride Results should be regarded as 
21-5499 0121-97-1434 nondetected (U) because results 
21-5500 0121-97-1435 were less than the EOL, and 
21-5501 0121-97-1440 results were less than 10 times the 

concentration of the analyte 
detected in the blank. This 
indicates the detected result was 
indistinguishable from blank 
contamination. 

3852 21-5498 0121-97-1433 SVOCs Benzo(g,h,i)perylene, Reporting limits for these analytes 
Butylbenzylphthalate, di-n-octylphthalate, should be regarded as estimated 
dibenz(a,h)anthracene, (UJ) because the internal 
3,3'-dichlorobenzidine, standards associated with these 
indeno(1 ,2,3-cd)pyrene compounds were low. 
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Table C-S.Q-3 (continued) 

Location Sample Analytical 

RN ID ID Suite Analyte Explanation r 
3852 21-5498 0121-97-1433 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 

benzo(b )fluoranthene, estimated (J) because internal 
benzo(k)fluoranthene, standard recovery associated with 
bis(2-ethylhexyl)phthalate, these compounds was low. r 
butylbenzylphthalate, chrysene, 
indeno(1 ,2,3-cd}pyrene, pyrene 

3852 21-5500 0121-97-1435 SVOCs Benzo(b )fluoranthene, Reporting limits should be regarded r 
benzo(g,h,i)perylene· as estimated (UJ) because internal 
benzo(k)fluoranthene, standards associated with these 
butylbenzylphthalate, compounds were low. 
3,3'-dichlorobenzidine, r 
di-n-octylphthalate, 
dibenz(a,h)anthracene, 
indeno(1 ,2,3-cd)pyrene -

3852 21-5500 0121-97-1435 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as r 
benzo(g,h,i)perylene, estimated (J) because internal 
bis(2-ethylhexyl}phthalate, chrysene, standard recovery associated with 
3,3'-dichlorobenzidine, pyrene these compounds was low. I 

3852 21-5500 0121-97-1435 SVOCs Acetone The result should be regarded as 
estimated (J), because result was 
less than EQL but above MDL. 

3852 21-5501 0121-97-1440 SVOCs Benzo(g,h,i}perylene, Reporting limits should be regarded 
( 

dibenz(a,h)anthracene, as estimated (UJ) because internal 
3,3'-dichlorobenzidine, standards associated with these 
di-n-octylphthalate compounds were low. 

3852 21-5501 0121-97-1440 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
( 

benzo(b )fluoranthene, estimated (J) because internal 
benzo( g ,h ,i)perylene, standard recovery associated with 
benzo(k)fluoranthene, these compounds was low. 
bis(2-ethylhexyl)phthalate, I 
butylbenzylphthalate, chrysene, 
indeno(1 ,2,3-cd)pyrene, pyrene 

3852 21-5501 0121-97-1440 VOCs All nondetected target analytes Reporting limits should be regarded I 
as estimated and biased low (UJ-) 
because surrogate recoveries 
associated with these analytes 
were low. I 

3852 21-5501 0121-97-1440 VOCs Toluene Result should be regarded as 
estimated and biased low (J-) 
because surrogate recovery 
associated with this analyte was I 
low. 

3976 21-1812 0121-97-1425 SVOCs All nondetected analytes Reporting limits should be regarded 
21-1811 0121-97-1426 as estimated and biased low (UJ-) 

because the associated surrogate I 
recovery was low. 

4252 21-1811 CA21-98-0001 Pesticides/ All nondetected analytes Reporting limits should be regarded 
CA21-98-0003 PCBs as estimated and biased low (UJ-) I 

because associated surrogate 
recovery was low. 

4640 21-01854 CA21-98-0011 SVOCs All target analytes The 14-day extraction holding time 
was missed; location was I 
resampled and samples were 
reanalyzed. I 
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Table C-5.0-3 (continued) 

Location Sample Analytical 

RN ID ID Suite Analyte Explanation 

4640 21-01854 CA21-98-0011 Pesticides/ All target analytes The 14-day extraction holding time 
PCBs was missed; location was 

resampled and samples were 
reanalyzed. 

4643 21-01811 CA21-98-0007 SVOCs All target analytes The 14-day extraction holding 
21-01812 CA21-98-0009 times were missed; locations were 

I 
resampled and samples were 
reanalyzed. 

4643 21-01811 CA21-98-0007 Pesticides/ All target analytes The 14-day extraction holding 
21-01812 CA21-98-0009 PCBs times were missed; locations were 

resampled and samples were 
reanalyzed. 

4827 21-01854 CA21-98-0043 Pesticides/ All nondetected analytes Reporting limits should be regarded 
PCBs as estimated and biased low (UJ-} 

because associated surrogate 
recovery was low. 

4926 21-10816 CA21-98-0013 SVOCs Bis(2-ethylhexyl)phthalate, Results for these analytes should 
di-n-butylphthalate be regarded as estimated (J) 

because results were less than 
EOL but above the MDL. 

4926 21-10816 CA21-98-0013 VOCs 2-Butanone, 4-methyl-2-pentanone Results should be regarded as 
nondetected (U) because results 
were less than EOL, and less than 
1 o times the concentration of the 
analyte in the blank. This indicates 
the detected result was 
indistirl{luishable from blank 
contamination. 

4926 21-10816 CA21-98-0013 Pesticides/ All nondetected analytes Reporting limits should be regarded 
CA21-98-0014 PCBs as estimated and biased low (UJ-) 
CA21-98-0015 because associated surrogate 
CA21-98-0016 recovery was low. 

4926 21-10816 CA21-98-0014 SVOCs Benzoic acid The result should be regarded as 
estimated (J} because result was 
less than EOL but above the MDL. 

:4926 21-10817 CA21-98-00 15 SVOCs Bis(2-ethylhexyl)phthalate The result should be regarded as. 

I 
estimated (J) because result was 
less than EOL but above the MDL. 
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Table C-5.0·3 (continued) 

Location Sample Analytical 

RN ID ID Sui~e Analyte Explanation r 
4960 21-10929 CA21-98-0051 SVOCs All nondetected target analytes. Reporting limits should be regarded 

21-10930 CA21-98-0052 as estimated (UJ) because internal 

21-10931 CA21-98-0053 standard recoveries associated 

21-10932 CA21-98-0054 with these compounds were low. 
r 

21-10933 CA21-98-0055 
21-10934 CA21-98-0056 
21-10935 CA21-98-0057 
21-10936 CA21-98-0058 

r 
21-10936 CA21-98-0059 
21-10937 CA21-98-0060 
21-10938 CA21-98-0061 r 
21-10939 CA21-98-0062 
21-10940 CA21-98-0063 
21-10941 CA21-98-0064 
21-10942 CA21-98-0065 r 
21-10942 CA21-98-0066 
21-10942 CA21-98-0069 
21-10943 CA21-98-0067 
21-10944 CA21-98-0068 r 

4960 21-10929 CA21-98-0051 SVOCs Benz(a)anthracene, Results should be regarded as 

21-10934 CA21-98-0056 benzo(b )fluoranthene, estimated (J) because internal 
bis(2-ethylhexyl)phthalate, chrysene, standard recoveries associated 
fluoranthene, phenanthrene, pyrene with these compounds were low. r 

4960 21-10929 CA21-98-0051 SVOCs All target analytes The sample extracts could not be 

21-10930 CA21-98-0052 concentrated to final volume of 

21-10931 CA21-98-0053 1 ml. Extracts were concentrated 

21-10932 CA21-98-0054 to a final volume of 1 0 mL. r 
21-10933 CA21-98-0055 Reporting limits therefore are 

21-10934 CA21-98-0056 elevated 1 0 times. 

21-10936 CA21-98-0058 
21-10936 CA21-98-0059 r 
21-10938 CA21-98-0061 
21-10939 CA21-98-0062 
21-10940 CA21-98-0063 
21-10941 CA21-98-0064 r 
21-10942 CA21-98-0065 
21-10942 CA21-98-0066 
21-10942 CA21-98-0069 

4960 21-10929 CA21-98-0051 TPH-DROs DRO compounds Samples were diluted due to matrix r 
21-10930 CA21-98-0052 interference; reporting limits 

21-10931 CA21-98-0053 therefore are elevated. 

21-10932 CA21-98-0054 
21-10933 CA21-98-0055 

r 
21-10934 CA21-98-0056 
21-10936 CA21-98-0058 
21-10936 CA21-98-0059 
21-10938 CA21-98-0061 

r 
21-10939 CA21-98-0062 
21-10940 CA21-98-0063 
21-10942 CA21-98-0065 
21-10942 CA21-98-0066 

r 
21-10942 CA21-98-0069 

4960 21-10930 CA21-98-0052 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 

benzo(b )fluoranthene, estimated (J) because internal r 
bis(2-ethylhexyl)phthalate, chrysene, standard recoveries associated 
ftuoranthene, indeno(1,2,3-cd)pyrene, with these compounds were low. 

phenanthrene, pyrene r 
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Table C-5.0-3 (continued) 

Location Sample Analytical 

RN ID ID Suite Ana lyle Explanation 

4960 21-10931 CA21-98-0053 Pesticides a-Chlordane The result should be regarded as 
estimated (J) because result was 
less than EOL but above MDL. 

4960 21-10931 CA21-98-0053 Pesticides/ All target analytes and congeners Samples were diluted due to matrix 
21-10932 CA21-98-0054 PCBs interference; reporting limits 
21-10942 CA21-98-0069 therefore are elevated. 

4960 21-10931 CA21-98-0053 SVOCs Anthracene, benz(a)anthracene, Results should be regarded as 
benzo(a)pyrene, benzo(b)fluoranthene, estimated (J} because internal 
benzo(k}fluoranthene, standard recoveries associated 
bis(2-ethylhexyl)phthalate, chrysene, with these compounds were low. 
fluoranthene, naphthalene, 
indeno(1,2,3-cd)pyrene, phenanthrene, 
pyrene 

4960 21-10932 CA21-98-0054 SVOCs Anthracene, benz(a}anthracene, Results should be regarded as 
benzo(a)pyrene, benzo(b}fluoranthene, estimated (J) because internal 
benzo(g,h,i}perylene, standard recoveries associated 
benzo(k)fluoranthene, with these compounds were low. 
bis(2-ethylhexyl}phthalate, 
butylbenzylphthalate, carbazole, 
chrysene, dibenz(a,h}anthracene, 
fluoranthene, indeno(1,2,3-cd)pyrene, 
phenanthrene, pyrene 

4960 21-10933 CA21-98-0055 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results for these analytes should 
benzo(b}fluoranthene, chrysene, be regarded as estimated (J) 
phenanthrene, pyrene because internal standard 

recoveries associated with these 
compounds were low. 

4960 21-10935 CA21-98-0057 SVOCs Benz(a)anthracene, Results for these analytes should 
bis(2-ethylhexyl)phthalate, chrysene, be regarded as estimated (J) 
fluoranthene, 2-methylnaphthalene, because the internal standard 
phenanthrene, pyrene recoveries associated with these 

compounds were low. 

4960 21-10936 CA21-98-0058 SVOCs Acenaphthene, anthracene, Results for these analytes should 
benz(a)anthracene, benzo(a)pyrene, be regarded as estimated (J) 
benzo(b)fluoranthene, because internal standard 
benzo(k}fluoranthene, recoveries associated with these 
bis(2-ethylhexyl)phthalate, compounds were low. 
butylbenzylphthalate, chrysene, 
fluoranthene, naphthalene, 
phenanthrene, pyrene 

4960 21-10936 CA21-98-0059 SVOCs Phenanthrene, pyrene Results should be regarded as 
estimated (J) because internal 
standard recoveries associated 
with these compounds were low. 

4960 21-10936 CA21-98-0059 TPH ORO compounds TPH result should be regarded as 
21-10942 CA21-98-D065 (DROs) estimated and biased high (J+) 
21-10942 CA21-98-0069 because surrogate recovery was 

high. 

4960 21-10937 CA21-98-0060 SVOCs Bis(2-ethylhexyl}phthalate Result should be regarded as 
estimated (J) because internal 
standard recovery associated with 
this compound was low. 
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Table C-5.0-3 (continued) r 
Location Sample Analytical 

RN ID ID Suite Analyte Explanation r 
4960 21-10938 CA21-98-0061 SVOCs Bis(2-ethylhexyl}phthalate, Results should be regarded as 

benzo(b }fluoranthene, estimated (J) because internal 
benz(a}anthracene, carbazole, chrysene, standard recoveries associated 
fluoranthene, phenanthrene, pyrene with these compounds were low. r 

4960 21-10939 CA21-98-0062 SVOCs Benz(a)anthracene, Results should be regarded as 
bis(2-ethylhexyl)phthalate, chrysene, estimated (J) because internal 
fluoranthene, phenanthrene, pyrene standard recoveries associated 

with these compounds were low. 
r 

4960 21-10940 CA21-98-0063 PCBs Aroclor-1260 Results should be regarded as 
21-10941 CA21-98-0064 estimated (J) because results were 

less than EQL but above MDL. f 
4960 21-10940 CA21-98-0063 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 

benzo(b)fluoranthene, estimated (J) because internal 
benzo(k)fluoranthene, chrysene, standard recoveries associated 
fluoranthene, phenanthrene, pyrene with these compounds were low. r 

4960 21-10941 CA21-98-0064 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b )fluoranthene, chrysene, estimated (J) because internal 
phenanthrene, pyrene standard recoveries associated r 

with these compour;.ds were low. 

4960 21-10942 CA21-98-0065 SVOCs Bis(2-ethylhexyl)phthalate, fluoranthene, Results should be regarded as 
phenanthrene, pyrene estimated (J) because the internal 

standard recoveries associated r 
with these compounds were low. 

4960 21-10942 CA21-98-0066 SVOCs Bis(2-ethylhexyl}phthalate, pyrene Results should be regarded as 
estimated (J) because internal 
standard recoveries associated 

r 
with these compounds were low. 

4960 21-10943 CA21-98-0067 SVOCs Butylbenzylphthalate, Results should be regarded as 
2-methylnaphthalene, phenanthrene, estimated (J) because internal r 
pyrene standard recoveries associated 

with these compounds were low. 

4960 21-10944 CA21-98-0068 SVOCs Anthracene, benz(a)anthracene, Results should be regarded as 
benzo(a)pyrene, benzo(b)fluoranthene, estimated (J) because internal r 
benzo(g,h,i)perylene, standard recoveries associated 
benzo(k)fluoranthene, with these compounds were low. 
bis(2-ethylhexyl)phthalate, carbazole, 
chrysene, fluoranthene, r 
indeno( 1 ,2,3-cd)pyrene, phenanthrene 
pyrene 

4960 21-10942 CA21-98-0069 Pesticides a-Chlordane, y-chlordane Results should be regarded as 
estimated (J) because results were 

r 
less than EOL but above MDL. 

4960 21-10942 CA21-98-0069 SVOCs Bis(2-ethylhexyl}phthalate, Results should be regarded as 
butylbenzylphthalate, phenanthrene, estimated (J) because internal r 
pyrene standard recoveries associated 

with these compounds were low. 

4975 21-05501 CA21-98-0073 Pesticides 4,4'-DDT The result should be regarded as 
estimated (J) because the result r 
was less than EOL but above MDL. 

4975 21-05501 CA21-98-0073 SVOCs Anthracene, benz(a)anthracene, Results should be regarded as 
benzo(a)pyrene, benzo(b)fluoranthene, estimated (J) because results were 
benzo(k)fluoranthene, chrysene, less than EQL but above MDL. 
fluoranthene, fluorene, naphthalene, 
phenanthrene, pyrene 

r 
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Location Sample Analytical 

RN 10 10 Suite Analyte Explanation 

4975 21-05501 CA21-98-0073 SVOCs All target analytes Samples diluted due to matrix 
21-10950 CA21-98-0074 interference; the reporting limits are 
21-10950 CA21-98-0076 therefore elevated. 

4975 21-10950 CA21-98-007 4 Pesticides/ All target analytes Samples diluted due to matrix 
21-10950 CA21-98-0076 PCBs interference; reporting limits 

therefore are elevated. 

4975 21-10950 CA21-98-007 4 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b)fluoranthene, estimated (J) because results were 
benzo(g,h,i)perylene, less than EOL but above MDL. 
benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, chrysene, 
di-n-octylphthalate, fluoranthene, 
indeno(1 ,2,3-cd)pyrene, phenanthrene, 
pyrene 

-4975 21-10950 CA21-98-0076 SVOCs Benz(a)anthracene, Results should be regarded as 
benzo(b}fluoranthene, chrysene, estimated (J) be<:ause results were 
fluoranthene, phenanthrene, pyrene less than EOL but above MDL. 

4981 21·05500 CA21-98-0082 Pesticides/ All target analytes Sample diluted due to matrix 
PCBs interference; reporting limits 

therefore are elevated. 

4981 21-05500 CA21-98-0082 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b)fluoranthene, estimated (J) because internal 
benzo(g,h,i)perylene, standard recoveries associated 
benzo(k)fluoranthene, with these compounds were low. 
bis(2-ethylhexyl}phthalate, chrysene, 
fluoranthene, indeno(1 ,2,3-cd)pyrene, 
phenanthrene, pyrene 

4981 21-05500 CA21-98-0082 SVOCs All target analytes Samples diluted due to matrix 
21-05502 CA21-98-0096 interference; reporting limits 
21-10960 CA21-98-01 01 therefore are elevated. 

4981 21-05502 CA21-98-0096 Pesticides 4,4'-DDT Result should be regarded as 
estimated (J} because the result 
was less than EOL, but above 
MDL. 

4981 21-05502 CA21-98-0096 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b)fluoranthene, estimated (J) because internal 
benzo(g,h,i)perylene, standard recoveries associated 
benzo(k)fluoranthene, with these compounds were low. 
bis(2-ethylhexyl)phthalate, carbazole, 
chrysene, fluoranthene, 
indeno(1 ,2,3-cd)pyrene, phenanthrene, 
pyrene 

4981 21-05502 CA21-98-0096 TPH (ORO) ORO compounds Sample diluted due to matrix 
interference; reporting limit 
therefore is elevated. 

4981 21-10960 CA21-98-0101 SVOCs Bis(2-ethylhexyl)phthalate Result should be regarded as 
estimated (J) because internal 
standard recovery associated with 
this compound was low. 

4995 21-10961 CA21-98-01 02 Pesticides 4,4'-DDT Results should be regarded as 
21-10963 CA21-98-01 08 estimated and biased low (J-) 

because associated surrogate 
recOvery was low. 
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Location Sample Analytical 
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4995 21-10961 CA21-98-0102 Pesticides/ All nondetected target analytes Reporting limits should be regarded 

21-10963 CA21-98-0 1 08 PCBs as estimated and biased low (UJ-) 
because associated surrogate 
recovery was low. r 

4995 21-10961 CA21-98-0102 Pesticides/ All target analytes These samples were diluted due to 
21-10961 CA21-98-0108 PCBs matrix interference; the reporting 
21-10967 CA21-98-0120 limits are therefore eleva led. 

4995 21-10961 CA21-98-0102 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b)fluoranthene, chrysene, estimated (J) because results were 
fluoranthene, indeno(1,2,3-cd)pyrene, less than EOL but above MDL. 
phenanthrene, pyrene r 

4995 21-10962 CA21 -98-0104 PCBs Aroclor-1260 The result for this congener should 
be regarded as estimated (J) 
because the result was less than 
the quantitation limit (EOL), but 

r 
above the MDL. 

4995 21-10962 CA21-98-0104 SVOCs Benzo(b)fluoranthene, fluoranthene, Results should be regarded as 
pyrene estimated (J) because results were r 

less than EOL but above MDL 

4995 21-10963 CA21-98-0108 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b)fluoranthene, chrysene, estimated (J) because results were 
di-n-butylphthalate, fluoranthene, less than EOL but above MDL r 
phenanthrene, pyrene 

4995 21-10965 CA21-98-0116 SVOCs All nondetected target analytes. Reporting limits should be regc;trded 
21-10967 CA21-98-0120 as estimated and biased low (UJ-) r 

because associated surrogate 
recovery was low. 

4995 21-10965 CA21-98-0116 SVOCs Benzoic acid Result should be regarded as 
estimated (J) because internal r 
standard recovery associated with 
this compound was low. 

4995 21-10967 CA21-98-0120 SVOCs Benz(a)anthracene, Results should be regarded as 
benzo( b )fluoranthene, estimated (J) because internal r 
bis(2-ethylhexyl)phthalate, chrysene, standard recovery associated with 
fluoranthene, phenanthrene, pyrene these compounds was low. 

5002 21-05486 CA21 -98-0123 Pesticides y-Chlordane, 4,4'-DDT Results should be regarded as r 
21-05489 CA21-98-0129 estimated (J) because results were 

less than EOL but above MDL. 

5002 21-05486 CA21-98-0123 Pesticides/ All target analytes Sample diluted due to matrix 
21-05487 CA21-98-0125 PCBs interference; reporting limits are r 
21-05489 CA21-98-0129 therefore elevated. 
21-05491 CA21-98-0134 

5002 21-05486 CA21 ·98-0123 SVOCs All nondetected target analytes Reporting limits should be regarded 
21-05486 CA21-98-0124 as estimated (UJ) because internal 

r 
21-05487 CA21-98-0125 standard recoveries associated 
21-05488 CA21-98-0127 with these compounds were low. 
21-05489 CA21-98-0129 r 
21-10969 CA21-98-0130 
21-05490 CA21·98-0132 
21-05491 CA21·98-0134 
21-05491 CA21-98-0135 r 

r 
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5002 21-05486 CA21-98-0123 SVOCs Butylbenzylphthalate Result should be regarded as 
estimated (J) because internal 
standard recovery associated with 
this compound was low. 

5002 21-05486 CA21-98-0124 Pesticides 4,4'-DDE Results should be regarded as 
21-05487 CA21-98-0125 estimated (J) because results were 

less than EQL but above MDL. 

5002 21-05487 CA21-98-0 125 SVOCs Anthracene, benz(a)anthracene, Results should be regarded as 
benzo(a)pyrene, benzo(b)fluoranthene, estimated and biased high (J+) 
benzo(g,h,i)perylene, because surrogates associated 
bis(2-ethylhexyl)phthalate, chrysene, with these analytes were high. 
fluoranthene, indeno(1,2,3-cd)pyrene, 
phenanthrene, pyrene 

5002 21-05488 CA21-98-0127 SVOCs Pyrene Result should be regarded as 
estimated (J) because internal 
standard recovery associated with 
this compound was low. 

5002 21-05489 CA21-98-0129 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b )fluoranthene, estimated and biased high (J+) 
benzo(g,h,i)perylene, because surrogates associated 
benzo(k)fluoranthene, with these analytes were high. 
bis(2-ethylhexyl)phthalate, chrysene, 
fluoranthene, indeno(1 ,2,3-cd)pyrene, 
phenanthrene, pyrene 

5002 21-10969 CA21-98-0130 SVOCs Benz(a)anthracene, benzo(a)pyrene, Results should be regarded as 
benzo(b)fluoranthene, estimated and biased high (J+) 
bis(2-ethylhexyl)phthalate, chrysene, because surrogates associated 
fluoranthene. pyrene with these analytes were high. 

5002 21-05490 CA21-98-0132 Pesticides a-Chlordane, y-chlordane, 4,4'-DDT Results should be regarded as 
estimated (J) because internal 
standard recoveries associated 
with these compounds were low. 

5002 21-05490 CA21-98-0132 Pesticides/ All nondetected target anaiYtes Reporting limits analytes should be 
PCBs regarded as estimated and biased 

low (UJ-) because associated 
surrogate recovery was low. 

5002 21-05490 CA21-98-0132 SVOCs Benzo(b)fluoranthene, fluoranthene, Results should be regarded as 
phenanthrene, pyrene estimated and biased high (J+) 

because surrogates associated 
with these analytes were high. 

5002 21-05491 CA21-98-0134 Pesticides y-Chlordane Result should be regarded as 
estimated (J) because result was 
less than EOL but above MDL. 

5002 21-05491 CA21-98-0135 SVOCs Dimethyl phthalate Result should be regarded as 
estimated (J) because internal 
standard recovery associated with 
this compound was low. 
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DP Canyon Radionuclide Data Quality Evaluation 

Location Sample Analyte r 
RN 10 10 Suite Analyte Explanation 

3459 21-5501 0121-97-1351 Gamma Cobalt-50, europium-152, Results should be regarded as 
spectroscopy sodium-22 nondetected (U) because results were less 

than 3 times the 1-sigma uncertainty. r 
3459 21-5500 0121-97-1352 Gamma Cobalt-50, europium-152, Results should be regarded as 

21-5498 0121-97-1354 spectroscopy ruthenium-1 05 nondetected (U) because results were less 
than 3 times the 1-sigma uncertainty. r 

3459 21-5499 0121-97-1353 Gamma Cobalt-50, europium-152, Results should be regarded as 
spectroscopy ruthenium-1 05, sodium-22 nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

3510 21-1811 0121-97-1395 Gamma Americium-241, cesium-134, Results should be regarded as 
r 

0121-97-1397 spectroscopy cesium-137, cobalt-50, nondetected (U) because results were less 
0121-97-1398 europium-152, ruthenium-1 05, than 3 times the 1-sigma uncertainty. 
0121-97-1399 sodium-22, uranium-235 
0121-97-1400 

r 
0121-97-1401 

3510 21-1811 0121-97-1395 Isotopic Plutonium-238, plutonium-239 Results should be regarded as 
0121-97-1397 plutonium nondetected (U) because results were less r 
0121-97-1399 than 3 times 1-sigma uncertainty. 
0121-97-1401 

3510 21-1811 0121-97-1396 Isotopic Uranium-235 + uranium-236 Results should be regarded as 
0121-97-1398 uranium nondetected (U) because results were less r 
0121-97-1399 than 3 times 1-sigma uncertainty. 
0121-97-1400 
0121-97-1401 r 

3610 21-1811 0121-97-1396 Tritium Tritium Results should be regarded as 
0121-97-1398 nondetected (U) because results were less 
0121-97-1400 than 3 times 1-sigma uncertainty. 

3510 21-1811 0121-97-1397 Isotopic Uranium-235 + uranium-236, Results should be regarded as r 
uranium uranium-238 nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

3610 21-1812 0121-97-1398 Isotopic Plutonium-238 Results should be regarded as 
0121-97-1400 plutonium nondetected (U) because results were less r 

than 3 times 1-sigma uncertainty. 

3620 21-5486 0121-97-1347 Gamma Cesium-134, cobalt-50, Results should be regarded as 
21-5487 0121-97-1350 spectroscopy europium-152, ruthenium-106, nondetected (U) because results were less r 
21-5487 0121-97-1351 sodium-22, uranium-235 than 3 times 1-sigma uncertainty. 
21-5490 0121-97-1353 
21-5491 0121-97-1354 
21-5491 0121-97-1355 r 

3620 21-5488 0121-97-1348 Gamma Americium-241, cesium-134, Results should be regarded as 
21-5486 0121-97-1349 spectroscopy cobalt-50, europium-152, nondetected (U) because results were less 
21-5489 0121-97-1352 ruthenium-1 06, sodium-22, than 3 times 1-sigma uncertainty. 

uranium-235 r 
3620 21-5487 0121-97-1350 Tritium Tritium Results should be regarded as 

21-5491 0121-97-1354 nondetected (U) because results were less 
21-5491 0121-97-1355 than 3 times 1-sigma uncertainty. r 

3854 21-5496 0121-97-1431 Strontium-90 Strontium-90 Results should be regarded as 
non detected (U) because results were less 
than 3 times 1-sigma uncertainty. 

3854 21-5496 0121-97-1431 Tritium Tritium Results should be regarded as 
r 

21-5497 0121-97-1432 nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. 

r 
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3854 21-5496 0121-97-1431 Gamma Americium-241, cobalt-60, Results should be regarded as 
spectroscopy europium-152, sodium-22, nondetected (U) because results were less 

ruthenium-106 than 3 times 1-sigma uncertainty. 

3854 21-5497 0121-97·1432 Gamma Cobalt-60, europium-152, Results should be regarded as 
21-5502 0121-97-1441 spectroscopy ruthenium-1 06, sodium-22 nondetected (U) because results were less 
21-5502 0121-97-1442 than 3 times 1-sigma uncertainty. 

3978 21-1811 0121-97-1424 Isotopic Plutonium-238, Plutonium-239 Results should be regarded as 
plutonium nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

3978 21-1811 0121-97-1424 Tritium Tritium Results should be regarded as 
0121-97-1425 nondetected (U) because results were less 
0121-97-1426 than the MDA. 

3978 21-1811 0121-97-1424 Stontium-90 Strontium-90 Results should be regarded as estimated 
0121-97-1425 and biased low (J-) because laboratory 
0121-97-1426 control sample recovery was low. 
0121-97-1428 
0121-97-1429 
0121-97-1430 

3978 21-1811 0121-97-1424 Gamma Americium-241, cesium-134, Results for these analytes should be 
0121-97-1425 spectroscopy cesium-137, cobalt-60, regarded as nondetected (U) because 
0121-97-1428 europium-152, ruthenium-1 06, results were less than MDA. 
0121-97-1429 sodium-22, uranium-235 
0121-97-1430 

3978 21-1811 0121-97-1424 Isotopic Uranium-235 + uranium-236, Results should be regarded as 
0121-97-1426 uranium uranium-238 nondetected {U) because results were less 

than 3 times 1-sigma uncertainty. 

3978 21-1812 0121-97-1425 Isotopic Uranium-235 + uranium-236, Results for these analytes should be 
uranium uranium-238 regarded as nondetected (U) because 

results were less than MDA. 

3978 21-1812 0121-97-1425 Isotopic Plutonium-238, Plutonium-239 Results for these analytes should be 
0121-97-1428 plutonium regarded as nondetected (U) because 
0121-97-1429 results were less than MDA. 
0121-97-1430 

3978 21-1811 0121-97-1426 Gamma Americium-241 Results should be regarded as 
spectroscopy nondetected {U) because results were less 

than 3 times 1-sigma uncertainty. 

3978 21-1811 0121-97-1426 Gamma Cesium-134, cesium-137, Results for these analytes should be 
spectroscopy cobalt-60, europium-152, regarded as nondetected (U) because 

ruthenium-1 06, sodium-22, results were less than MDA. 
uranium-235 

3978 21-1811 0121-97-1426 Isotopic Plutonium-238 Results for these analytes should be 
plutonium regarded as nondetected (U) because 

results were less than MDA. 

3978 21-1811 0121-97-1428 Isotopic Uranium-238 Results should be regarded as 
0121-97-1429 uranium nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

3978 21-1811 0121-97-1428 Isotopic Uranium 235 Results for these analytes should be 
0121-97-1429 uranium regarded as nondetected (U) because 
0121-97-1430 results were less than MDA. 

4254 21-1811 CA21-98-0001 Tritium Tritium Results for these analytes should be 
regarded as nondetected (U) because 
results were less than MDA. 
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4254 21-1811 CA21-98-0001 Isotopic Plutonium-238 Results for these analytes should be 

plutonium regarded as nondetected (U) because 
results were less than MDA. 

4254 21-1811 CA21-98-0001 Isotopic Uranium-235, uranium-238 Results for these analytes should be r 
uranium regarded as nondetected (U) because 

results were less than MDA. 

4254 21-1811 CA21-98-0001 Gamma Americium-241, cesium-134, Results for these analytes should be r 
CA21-98-0002 spectroscopy cesium-137, cobalt-60, regarded as nondetected (U) because 
CA21-98-0003 europium-152, ruthenium-1 06, results were less than MDA. 
CA21-98-0004 sodium-22, uranium-235 

4254 21-1811 CA21-98-0002 Isotopic Uranium-235, Results for these analytes should be 
uranium uranium-238 regarded as nondetected (U) because 

results were less than three times the.1- -
sigma uncertainty. f 

4254 21-1811 CA21-98-0002 Isotopic Plutonium-238, plutonium-239 Results for these analytes should be 
CA21-98-0003 Plutonium regarded as nondetected (U) because 
CA21-98-0004 results were less than MDA. 

4254 21-1812 CA21-98-0003 Isotopic Uranium-235 Results for these analytes should be 
CA21-98-0004 uranium regarded as nondetected (U) because 

results were less than MDA. 

4257 21-1854 CA21-98-0005 Gamma Americium-241, cesium-134, Results for these analytes should be 
spectroscopy cesium-137, cobalt-60, regarded as nondetected (U) because 

r 
europium-152, ruthenium-106, results were less than MDA. 
sodium-22, uranium-235 

4257 21-1854 CA21-98-0005 Tritium Tritium Results for these analytes should be r 
regarded as nondetected (U) because 
results were less than MDA. 

4257 21-1854 CA21-98-0005 Isotopic Plutonium-238 Results should be regarded as 
plutonium nondetected (U) because results were less r 

than 3 times 1-sigma uncertainty. 

4257 21-1854 CA21-98-0005 Isotopic Plutonium-239 Results for these analytes should be 
plutonium regarded as nondetected (U) because 

results were less than MDA. 

4257 21-1854 CA21-98-0005 Isotopic Uranium-235, uranium-238 Results for these analytes should be 
CA21-98-0006 uranium regarded as nondetected (U) because 

results were less than MDA. 

4257 21-1854 CA21-98-0006 Gamma Americium-241 cesium-134 Results for these analytes should be 
spectroscopy cobalt-GO europium-152 regarded as nondetected (U) because 

sodium-22 uranium-235 results were less than MDA. 

4257 21-1854 CA21-98-0006 Gamma Cesium-137, ruthenium-106 Results should be regarded as 
spectroscopy nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

4257 21-1854 CA21-98-0006 Isotopic Plutonium-238, plutonium-239 Results for these analytes should be 
plutonium regarded as nondetected (U) because 

results were less than MDA. 

4642 21-01854 CA21-98-0011 Tritium Tritium Results for these analytes should be 
regarded as nondetected (U) because 
results were less than MDA. 

4642 21-01854 CA21-98-0011 Gamma Americium-241, cesium-134, Results for these analytes should be 
CA21-98-0012 spectroscopy cesium-137, cobalt-60, regarded as nondetected (U) because 

europium-152, ruthenium-1 06, results were less than MOA. 
sodium-22, uranium-235 
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4642 21-01854 CA21-98-0011 Isotopic Plutonium-238, plutonium-239 Results for these analytes should be 
CA21-98-0012 plutonium regarded as nondetected (U) because 

results were less than MDA. 

4642 21-01854 CA21-98-0011 Isotopic Uranium-235 Results for these analytes should be 
CA21-98-00 12 uranium regarded as nondetected (U) because 

results were less than MDA. 

4645 21-01811 CA21-98-0007 Gamma Americium-241, cesium-134 Results for these analytes should be 
CA21-98-0008 spectroscopy cesium-137, cobalt-50, regarded as nondetected (U) because 
CA21-98-0009 europium-152, ruthenium-1 06, results were less than MDA. 
CA21-98-001 0 sodium-22, uranium-235 

4645 21-01811 CA21-98-0007 Isotopic Plutonium-238, plutonium-239 Results for these analytes should be 
CA21-98-0008 plutonium regarded as nondetected (U) because 
CA21-98-0009 results were less than MDA. 
CA21-98-0010 

4645 21-01811 CA21-98-0007 Tritium Tritium Results for these analytes should be 
CA21-98-0009 regarded as nondetected (U) because 

results were less than MDA. 

4645 21-01811 CA21-98-0008 Isotopic Uranium-235 Results should be regarded as 
CA21-98-0009 uranium nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

4645 21-01812 CA21-98-0010 Isotopic Uranium-235, Results should be regarded as 
uranium uranium-238 nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

4964 21-10931 CA21-98-0053 Gamma Americium-241 The result for this analyte should be 
spectroscopy regarded as unusable (R) due to spectral 

interference. 

4964 21-10931 CA21-98-0053 Gamma Cesium-134, cobalt-50, Results for these analytes should be 
spectroscopy ruthenium-1 06 regarded as nondetected (U) because 

results were less than MDA. 

4964 21-10931 CA21-98-0053 Gamma Europium-152, sodium-22, Results should be regarded as 
spectroscopy uranium-235 nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

4964 21-10931 CA21-98-0053 Isotopic Plutonium-238 Results for these analytes should be 
21-10933 CA21-98-0055 plutonium regarded as nondetected (U) because 
21-10935 CA21-98-0057 results were less than MDA. 
21-10942 CA21-98-0065 
21-10942 CA21-98-0069 

4964 21-10931 CA21-98-0053 Strontium-90 Strontium-90 Results for these analytes should be 
21-10933 CA21-98-0055 regarded as nondetected (U) because 
21-10935 CA21-98-0057 results were less than MDA. 

I 21-10942 CA21-98-0065 
21-10942 CA21-98-0069 

4964 21-10931 CA21-98-0053 Tritium Tritium Results for these analytes should be 
21-10935 CA21-98-0057 regarded as nondetected (U) because 

results were less than MDA. 

4964 21-10933 CA21-98-0055 Gamma Americium-241, cesium-134, Results for these analytes should be 
spectroscopy cobalt-60, europium-152, regarded as nondetected (U) because 

ruthenium-1 06, sodium-22, results were less than MDA. 
uranium-235 

4964 21-10935 CA21-98-0057 Gamma Americium-241, cesium-134, Results for these analytes should be 
spectroscopy cobalt-50, europium-152, regarded as nondetected (U) because 

ruthenium-1 06, sodium-22 results were less than MDA. 
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Table C-5.0-4 (continued) 
r 

Location Sample Analyte 

RN ID 10 Suite Analyte Explanation r 
4954 21-10935 CA21-98-0057 Gamma Cesium-137, uranium-235 Results should be regarded as 

spectroscopy nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. 

4964 21-10942 CA21-98-0055 Gamma Uranium-235 Results should be regarded as 
r 

spectroscopy nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. 

4954 21-10942 CA21-98-0055 Gamma Americium-241, cesium-134, Results for these analytes should be r 
spectroscopy cobalt-50, europium-152, regarded as nondetected (U) because 

ruthenium-105, sodium-22 results were less than MDA. 

4964 21-10942 CA21-98-0059 Gamma Uranium-235 The result for this analyte should be 
spectroscopy regarded as unusable (R) due to spectral 

r 
interference. 

4954 21-10942 CA21-98-0059 Gamma Americium-241, cesium-134, Results should be regarded as 
spectroscopy cesium-137, cobalt-50 nondetected (U) because results were less r 

than 3 times 1-sigma uncertainty. 

4954 21-10942 CA21-98-0059 Gamma Europium-152, ruthenium-105, Results for these analytes should be 
spectroscopy sodium-22 regarded as nondetected (U) because 

results were less than MDA. r 
4980 21-05501 CA21·98-0070 Strontium-90 Strontium-90 Results should be regarded as 

21-10950 CA21-98-007 4 nondetected (U) because results were less 
21-10950 CA21-98-0075 than 3 times 1-sigma uncertainty. 
21-10951 CA21-98-0077 

r 
CA21-98-0078 

4980 21-10950 CA21-98-0075 Gamma Americium-241 Results should be regarded as 
spectroscopy nondetected (U) because results were less r 

than 3 times 1-sigma uncertainty. 

4980 21-10950 CA21-98-0075 Gamma Americium-241, cesium-134, Results for these analytes should be 
spectroscopy cobalt-50, europium-152, regarded as nondetected (U) because 

ruthenium-1 05, sodium-22 results were less than MDA. r 
4980 21-10950 CA21-98-0075 Gamma UranitJm-235 Results should be regarded as 

spectroscopy nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. r 

4980 21-10951 CA21-98-0078 Gamma Cesium-134, cobalt-50, Results should be regarded as 
spectroscopy ruthenium-1 05 nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

4980 21-10951 CA21-98-0078 Gamma Europium-152, sodium-22, Results for these analytes should be 
I 

spectroscopy uranium-235 regarded as nondetected (U) because 
results were less than MDA. 

4985 21-10951 CA21-98-0080 Gamma Cesium-134, europium-152, Results for these analytes should be r 
spectroscopy ruthenium-105, sodium-22, regarded as nondetected (U) because 

uranium-235 results were less than MDA. 

4985 21-10951 CA21-98-0080 Gamma Cobalt-50 Results should be regarded as 
spectroscopy nondetected (U) because results were less r 

than 3 times 1-sigma uncertainty. 

4985 21-10955 CA21-98-0090 Gamma Americium-241 Results should be regarded as 
21-10955 CA21-98-0091 spectroscopy nondetected (U) because results were less r 
21-05499 CA21·98-0095 than 3 times 1-sigma uncertainty. 
21-10959 CA21-98-0099 
21-10959 CA21-98-01 00 

4985 21-10959 CA21·98-01 00 Strontium-90 Strontium-90 Results for these analytes should be r 
regarded as nondetected (U) because 
results were less than MDA. 

r 
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Table C-5.0-4 (continued) 

Location Sample Analyte 

RN 10 10 Suite Analyte Explanation 

4986 21-10960 CA21-98-01 01 Gamma Americium-241 Results for these analytes should be 
spectroscopy regarded as nondetected (U) because 

results were less than MDA. 

4986 21-10960 CA21-98-0101 Isotopic Plutonium-238 Results for these analytes should be 
plutonium regarded as nondetected (U) because 

results were less than MDA. 

4986 21-10960 CA21-98-0101 Strontium-90 Strontium-90 Results should be regarded as 
nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. 

4986 21-10960 CA21-98-0101 Tritium Tritium Results should be regarded as 
nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. 

5000 21-10962 CA21-98-0106 Gamma Americium-241 Results should be regarded as 
21-10962 CA21-98-0107 spectroscopy nondetected (U) because results were less 
21-10966 CA21-98-0119 than 3 times 1-sigma uncertainty. 
21-10956 CA21-98-0137 

5000 21-10962 CA21-98-0107 Isotopic Plutonium-238 Results for these analytes should be 
21-10965 CA21-98-0116 plutonium regarded as nondetected (U) because 
21-10967 CA21-98-0120 results were less than MDA. 

5000 21-10965 CA21-98-0116 Gamma Cesium-137 Results should be regarded as 
spectroscopy nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

5000 21-10965 CA21-98-0116 Gamma Americium-241 Results for these analytes should be 
21-10965 CA21-98-0118 spectroscopy regarded as nondetected (U) because 
21-10967 CA21-98-0120 results were less than MDA. 

5000 21-10967 CA21-98-0120 Strontium-90 Strontium-90 Results should be regarded as 
nondetected (U) because results were less 
than 3 times 1-sigma uncertainty. 

5000 21-10956 CA21-98-0137 Isotopic Uranium-235 Results for these analytes should be 
uranium regarded as nondetected (U) because 

results were less than MDA. 

5001 21-10964 CA21-98-0112 Gamma Uranium-235 The result for this analyte should be 
spectroscopy regarded as unusable (R) due to spectral 

interference. 

5001 21-10964 CA21-98-0112 Gamma Cesium-134, cobalt-60, Results for these analytes should be 
spectroscopy europium-152, ruthenium-1 06, regarded as nondetected (U) because 

sodium-22 results were less than MDA. 

5001 21-10965 CA21-98-0117 Gamma Americium-241 Results should be regarded as 
spectroscopy nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

5001 21-10965 CA21-98-0117 Gamma Cesium-134, cesium-137, Results for these analytes should be 
spectroscopy cobalt-60, europium-152, regarded as nondetected (U) because 

ruthenium-1 06, sodium-22, results were less than MDA. 
uranium-235 

5007 21·10969 CA21-98-0130 Isotopic Plutonium-238 Results for these analytes should be 
plutonium regarded as nondetected (U) because 

results were less than MDA. 

5007 21-10969 CA21-98-0130 Gamma Americium-241 Results should be regarded as 
21-05490 CA21-98-0133 spectroscopy nondetected (U) because results were less 
21-10973 CA21-98-0151 than 3 times 1-sigma uncertainty. 
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Table C-5.0-4 (continued) 

Location Sample Analyte 
RN 10 10 Suite Analyte Explanation 

5007 21-10973 CA21-98-0151 Isotopic Plutonium-238 Results should be regarded as 
plutonium nondetected (U) because results were less 

than 3 times 1-sigma uncertainty. 

5007 21-05497 CA21-98-0154 Tritium Tritium Results for these analy1es should be 
regarded as nondetected {U) because 
results were less than MDA. 

C-5.1 Organic Data Review 

RN 3608 

Kemron Environmental Services analyzed 6 groundwater samples (3 filtered and 3 unfiltered). The 
samples were analyzed for SVOCs by EPA SW-846 Method 8270, PCBs (no pesticides were analyzed) 
by EPA Method 8081, TPH-DRO by EPA Guidance 8000, and VOCs by EPA Method 8260 (only 
unfiltered samples were analyzed for volatile organic compounds). 

Analyses 

SVOC-Samples were extracted and analyzed within required holding times. Initial and continuing 
calibrations, internal standards, surrogate recoveries, and method blank met all acceptance criteria. 

PCB-Samples were extracted and analyzed within required holding times. The initial and continuing 
calibrations surrogate recoveries and method blank all met acceptance criteria. 

TPH-DRO-Method blank was free of DROs. 

VOG-Samples were analyzed within the required holding times. Initial and continuing calibrations, 
internal standards, and surrogate recoveries, met all acceptance criteria. Acetone was detected in the 
method blank, and acetone was therefore qualified as nondetected (U) in one sample (Table C-5.0-3}. 

RN 3615 

Paragon Analytics, Inc., analyzed 4 surface water samples (2 filtered and 2 unfiltered) for SVOCs by EPA 
SW-846 Method 8270, pesticides and PCBs by EPA Method 8081, and VOCs by EPA Method 8260 (only 
unfiltered samples were analyzed for VOCs). 

Analyses 

SVOG-Samples were extracted and analyzed within required holding times. Initial and continuing 
calibration criteria were met. No target analytes were detected in the method blank. Recoveries and 
relative percent differences for the blank spike and blank spike duplicate met acceptance criteria. All 
surrogate recoveries met acceptance criteria. Samples were qualified because of low internal standard 
recoveries as summarized in Table C-5.0-3. 

Pesticide/PCB-Samples were extracted and analyzed within the required holding times. No target 
analytes were detected in the method blank. There was not enough sample to analyze a matrix spike or 
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matrix spike duplicate. Recoveries and relative percent differences for the blank spike and blank spike 
duplicate met acceptance criteria. For the initial calibration, the recoveries for Endosulfan and Endrin 
ketone were out of the specified range (high) on both columns. Methoxychlor was out high on the 
confirmation column. Since these compounds were not detected, qualification for these compounds was 
not necessary. All breakdown criteria for Endrin, 4,4'-DDT and the combined breakdown were met. Two 
samples were qualified (Table C-5.0-3) because of low surrogate recoveries. 

VOC-Samples were analyzed within the required holding time. Acetone and methylene chloride were 
detected in the method blank. When acetone and methylene chloride were detected, the samples were 
qualified as nondetected. All internal standard and surrogate recoveries met acceptance criteria. 
Recoveries and relative percent differences for the blank spike and blank spike duplicate met acceptance 
criteria. 

RN 3618 

Paragon Analytics, Inc., analyzed 9 soil samples for SVOCs by EPA SW-846 Method 8270 and PCBs (no 
pesticides were analyzed) by EPA Method 8081. 

SVOC-Samples were extracted and analyzed within required holding times. The method blank was 
below the reporting limits for all target analytes. The nine samples were extracted to a final volume of 
10 ml, instead of the usual 1 ml. Detection limits therefore are elevated 10 times. A matrix spike sample 
was extracted but not analyzed because the extracts were concentrated only to a volume of 10 ml. A 
blank spike and blank spike duplicate therefore were analyzed. All blank spike and blank spike duplicate 
recoveries and relative percent differences were within acceptance criteria. Surrogate recoveries could 
not be evaluated because the surrogates were diluted out due to the final extraction volume of 10 ml. 

PCB-Samples were extracted and analyzed within required holding times. The method blank was below 
the reporting limits for all congeners. Detention time windows met acceptance criteria. The blank spike 
and blank spike duplicate recoveries and relative percent differences met acceptance criteria. All initial 
calibrations criteria were met. Some continuing calibration criteria were outside the criteria range, high. 
Results for these congeners therefore were reported from the gas chromatograph (GC) column, which 
met continuing calibration criteria. 

RN 3800 

Paragon Analytics Inc., analyzed 2 samples (1 field blank and 1 confirmation sample) from DP Spring for 
VOCs by EPA Method 8260. Samples were analyzed within the required holding time. When some initial 
calibration criteria were not met using average response factor calibration, a quadratic fit was employed. 
All continuing calibration criteria were met. Methylene chloride was detected in the method blank, but not 
in the samples. All internal standards and surrogate recoveries met acceptance criteria. Recoveries and 
relative percent differences for the blank spike and blank spike duplicate met acceptance criteria. 

RN 3852 

ESE analyzed 6 sediment samples for SVOCs by EPA SW-846 Method 8270, VOCs by EPA Method 
8260, and PCBs by EPA Method 8081 (pesticides were not requested, but some were reported when 
they were detected in the PCB analyses). 
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RN 4827 

Kemron Environmental Services analyzed 1 unfiltered sample for SVOCs by EPA SW-846 Method 8270, 
Pesticides by EPA Method 8081, and PCBs by EPA Method 8082. This sample (CA21-98-0043) replaced 
sample CA21-98-0011, because the laboratory missed the holding time for the original sample on SVOCs 
and pesticides. 

Analyses 

SVOC-AII initial calibration and continuing calibration criteria were met. The sample was extracted and 
analyzed within holding times. No target analytes were detected in the method blank. All laboratory 
control sample recoveries were met except those for 2-chloronaphthalene. All internal standards and 
surrogate recoveries met acceptance criteria. 

Pesticide/PCB-Extraction and analysis holding time was met. All initial and continuing calibration criteria 
were met. No target analytes were detected in the method blank. The sample was qualified (Table 
C-5.0-3) because of low surrogate recovery. All breakdown and retention time window criteria were met. 

RN 4843 

Kemron Environmental Services analyzed 1 unfiltered sample for SVOCs by EPA SW-846 Method 8270, 
pesticides by EPA Method 8081, and PCBs by EPA Method 8082. This sample (CA21-98-0042) replaced 
sample CA21-98-0009, because the laboratory missed the holding time for the original sample on SVOCs 
and Pesticides. 

SVOC-AII initial calibration and continuing calibration criteria were met. The sample was extracted and 
analyzed within holding times. No target analytes were detected in the method blank. All internal 
standards and surrogate recoveries met acceptance criteria. 

Pesticide/PCB-Extraction and analysis holding time was met. All initial and continuing calibration criteria 
were met. No target analytes were detected in the method blank. All breakdown and retention time 
window criteria were met. 

RN 4926 

Paragon Analytics, Inc., analyzed 4 surface water samples (2 filtered and 2 unfiltered) for SVOCs by EPA 
SW-846 Method 8270, pesticides and PCBs by EPA Method 8081, TPH-DRO by EPA Guidance 8000 
(unfiltered samples), and VOCs by EPA Method 8260 (only unfiltered samples were analyzed for VOCs). 

Analyses 

svoc-Samples were extracted and analyzed within the required holding times. Initial and continuing 
calibration criteria were met. No target analytes were detected in the method blank. Recoveries and 
relative percent differences for the blank spike and blank spike duplicate met acceptance criteria. All 
internal standard and surrogate recoveries met acceptance criteria. 

Pesticide/PCB-Samples were extracted and analyzed within required holding times. No target analytes 
were detected in the method blank. Recoveries and relative percent differences for the blank spike and 
blank spike duplicate met acceptance criteria. All breakdown criteria for Endrin, 4,4'-DDT and the 
combined breakdown were met. Samples were qualified because of low surrogate recoveries (see Table 
C-5.0-3). 
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VOC-Samples were analyzed within the required holding time. All internal standard and surrogate 
recoveries met acceptance criteria. Recoveries and relative percent differences for the blank spike and 
blank spike duplicate met acceptance criteria. The analytes 2-butanone and 4-methyl-2-pentanone were 
detected in the method blank and therefore were qualified as nondetected (U) in one sample (see Table 
C-5.0-3). 

TPH-DRO-AII holding times, method blank, initial and continuing calibration, retention time windows, 
and surrogate recoveries met acceptance criteria. 

RN 4960 

Nineteen soil samples were analyzed at Paragon Analytics, Inc., for SVOCs by EPA SW-846 Method 
8270 and TPH-DROs by EPA Guidance 8000. Four of the 19 samples were analyzed for pesticides by 
EPA Method 8081. PCBs were analyzed by EPA Method 8082. Six of the samples were analyzed for 
PCBs only. 

Analyses 

SVOC-AII initial calibration and continuing caljbration criteria were met. Samples were extracted and 
analyzed within holding times. No target analytes were detected-in the blanks. All laboratory control 
sample recoveries were met except those for phenol. Phenol recovery was high. Since phenol was not 
detected in any of the samples, qualification was not necessary. Matrix spike and matrix spike duplicate 
samples were not reported, because this sample could only be concentrated to a final volume of 10 ml, 
instead of the typical volume of 1 ml. This effectively diluted out the matrix spike compounds. As reported 
in Table C-5.0-3, some samples' internal standard recoveries were outside acceptance criteria. Analytes 
associated with these internal standards have been qualified as estimated (J) in Table C-5.0-3. Fifteen of 
the nineteen samples could not be concentrated to a final volume of 1 ml (see Table C-5.0-3). Detection 
limits reported by the laboratory were therefore elevated. 

TPH-DRO-AII initial and continuing calibration criteria were within acceptance criteria. All samples were 
extracted and analyzed within holding times. No ORO compounds were detected in the method blank. 
Laboratory control spike and laboratory control spike duplicate recoveries and relative percent differences 
were within acceptance criteria. In the three samples listed in Table C-5.0-3, TPH results should be 
considered estimated and biased high (J+) because the surrogate recoveries were high. Fourteen of the 
nineteen samples were diluted due to matrix interference (see Table C-5.0-3), and the detection limits 
reported by the laboratory were therefore elevated. 

Pesticide/PCB-AII samples were extracted and analyzed within holding times. No target analytes were 
detected in the method blank. All laboratory control spike and laboratory control spike duplicate 
recoveries and relative percent differences were within acceptance criteria. Three samples were analyzed 
at dilutions with elevated detection limits due to matrix interference. Some calibration compounds were 
outside acceptance criteria. These calibration compounds were not out of the specified QC range on both 
GC columns. Results therefore were reported from the GC column, which was within acceptance criteria. 
The percent breakdown criteria for Endrin, 4,4'-DDT, and the combined breakdown met acceptance 
criteria. 

RN 4975 

Three soil samples were analyzed at Paragon Analytics, Inc., for SVOCs by EPA SW-846 Method 8270, 
TPH-DROs by EPA Guidance 8000, pesticides by EPA Method 8081, and PCBs by EPA Method 8082. 
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Analyses 

SVOC-AII initial calibration and continuing calibration criteria were met. Samples were extracted and 
analyzed within holding times. No target analytes were detected in the blanks. All laboratory control 
sample recoveries were met. A matrix/matrix spike duplicate sample was not designated for this sample 
delivery group. All three samples were diluted due to matrix interference. 

TPH-ORO-AII initial and continuing calibration criteria were within acceptance criteria. All samples were 
extracted and analyzed within holding times. No ORO compounds were detected in the method blank. 
Laboratory control spike and laboratory control spike duplicate recoveries and relative percent differences 
were within acceptance criteria. 

Pesticide/PCB-AII samples were extracted and analyzed within holding times. No target analytes were 
detected in the method blank. All laboratory control spike and laboratory control spike duplicate 
recoveries and relative percent differences were within acceptance criteria. Two samples were analyzed 
at dilutions with elevated detection limits due to matrix interference. Some calibration compounds were 
outside performance criteria (high) on both GC columns. Because the sensitivity of the instrument 
increased, no qualifications were necessary. Percent breakdown criteria for Endrin, 4,4'-DDT, and the 
combined breakdown met acceptance criteria. 

RN 4981 

Three soil samples were analyzed at Paragon Analytics, Inc., for SVOCs by EPA SW-846 Method 8270, 
TPH-OROs by EPA Guidance 8000, pesticides by EPA Method 8081, and PCBs by EPA Method 8082. A 
fourth sample was analyzed only for TPH. 

SVOC-AII initial calibration and continuing calibration criteria were met. Samples were extracted and 
analyzed within holding times. No target analytes were detected in the blanks. All laboratory control 
sample recoveries were met. A matrix/matrix spike duplicate sample was not designated for this sample 
delivery group. All three samples were diluted due to matrix interference. Samples were qualified (Table 
C-5.0-3) because of low internal standard recoveries. 

TPH-ORO-AII initial and continuing calibration criteria were within acceptance criteria. All samples were 
extracted and analyzed within holding times. No ORO compounds were detected in the method blank. 
Laboratory control spike and laboratory control spike duplicate recoveries and relative percent differences 
were within acceptance criteria One sample was analyzed at a dilution with an elevated detection limit. 

Pesticide/PCB-AII samples were extracted and analyzed within holding times. No target analytes were 
detected in the method blank. All laboratory control spike and laboratory control spike duplicate 
recoveries and relative percent differences were within acceptance criteria. One sample was analyzed at 
a dilution with elevated detection limits due to matrix interference. Some calibration compounds were 
outside performance criteria high on both GC columns. Because the sensitivity of the instrument 
increased, no qualifications were necessary. Percent breakdown criteria for Endrin, 4,4'-DDT, and the 
combined breakdown met acceptance criteria. 

RN 4995 

Five soil samples were analyzed at Paragon Analytics, Inc., for SVOCs by EPA SW-846 Method 8270, 
TPH-OROs by EPA Guidance 8000, pesticides by EPA Method 8081, and PCBs by EPA Method 8082. 
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Analyses 

SVOC-AII initial calibration and continuing calibration criteria were met. Samples were extracted and 
analyzed within holding times. No target analytes were detected in the blanks. All laboratory control 
sample recoveries were met. A matrix/matrix spike duplicate sample was not designated for this sample 
delivery group. Two samples were ·qualified because of internal standards and surrogates that were 
outside acceptance criteria. 

TPH-DRO-All initial and continuing calibration criteria were within acceptance criteria. All samples were 
extracted and analyzed within holding times. No ORO compounds were detected in the method blank. 
Laboratory control spike and laboratory control spike duplicate recoveries and relative percent differences 
were within acceptance criteria. 

Pesticide/PCB-AII samples were extracted and analyzed within holding times. No target analytes were 
detected in the method blank. All laboratory control spike and laboratory control spike duplicate 
recoveries and relative percent differences were within acceptance criteria. Three samples were analyzed 
at dilutions with elevated detection limits due to matrix interference. Two samples were qualified because 
of surrogate recoveries that were outside acceptance criteria. Some calibration compounds were outside 
acceptance criteria. These calibration compounds were not out on both GC columns. Results were 
therefore reported from the GC column, which was within acceptance criteria. The percent breakdown 
criteria for Endrin, 4,4'-00T, and the combined breakdown met acceptance criteria. 

RN 5002 

Ten sediment samples were analyzed at Paragon Analytics, Inc., for SVOCs by EPA SW-846 Method 
8270, TPH-OROs by EPA Guidance 8000, pesticides by EPA Method 8081, and PCBs by EPA Method 
8082. 

Analyses 

SVOC-AII initial calibration and continuing calibration criteria were met. Samples were extracted and 
analyzed within holding times. No target analytes were detected in the blanks. All laboratory control 
sample recoveries were met. A matrix/matrix spike duplicate sample was not designated for this sample 
delivery group. Four samples were qualified because of high surrogate recovery. Nine samples were 
qualified because of internal standard recoveries that were outside acceptance criteria. 

TPH-DRO-AII initial and continuing calibration criteria were within acceptance criteria. All samples were 
extracted and analyzed within holding times. No ORO compounds were detected in the method blank. 
Laboratory control spike and laboratory control spike duplicate recoveries and relative percent differences 
were within acceptance criteria. All surrogate recoveries were within acceptance criteria. 

Pesticide/PCB-AII samples were extracted and analyzed within holding times. No target analytes were 
detected in the method blank. All laboratory control spike and laboratory control spike duplicate 
recoveries and relative percent differences were within acceptance criteria. Some calibration compounds 
were outside acceptance criteria. These calibration compounds were not out on both GC columns. 
Results were therefore reported from the GC column, which was within acceptance criteria. Percent 
breakdown criteria for Endrin, 4,4'-0DT, and the combined breakdown met acceptance criteria. Four 
samples were analyzed at dilutions due to matrix interference. One sample was qualified because of 
internal standard and surrogate recoveries outside of acceptance criteria. 
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C-5.2 Inorganic Data Review 

RN 3468 

RECRA LabNet analyzed four sediment samples for the TAL metals. The samples were digested and 
analyzed within required holding times. Results for the method blanks were all below the reporting limits. 
Results for the initial and continuing calibrations and the interference check sample met acceptance 
criteria. The matrix spike and laboratory control sample recoveries met acceptance criteria. 

RN 3609 

Kemron Environmental Services analyzed 6 groundwater samples (3 filtered and 3 unfiltered) for TAL 
metals. The samples were extracted and analyzed within the required holding times. The initial and 
continuing calibration, method blank, interference check sample, and laboratory control sample all met 
acceptance criteria. The matrix spike sample met criteria, except aluminum and lead. Aluminum and lead 
matrix spike recoveries were low. The samples are qualified in Table C-5.0-2. 

RN 3616 

Paragon A!lalytics, Inc., analyzed 4 storm water samples (2 filtered and 2 unfiltered) for TAL metals. The 
samples were extracted and analyzed within required holding times. All preparation blank results were 
below practical quantitation limits. The initial and continuing calibration criteria were met. Recoveries for 
the laboratory control sample and interference check sample met acceptance criteria. Recoveries for the 
matrix spike sample all met acceptance criteria except aluminum. The aluminum matrix spike recovery 
was high; sample results are qualified in Table C-5.0-2. 

RN 3619 

Paragon Analytics, Inc., analyzed 9 sediment samples for TAL metals. The samples were digested and 
analyzed within required holding times. The method blank was below CRDLs for all requested analytes. 
The initial and continuing calibration criteria were met. Recoveries for the laboratory control sample and 
interference check sample were all within acceptance criteria. Recoveries for the matrix spike sample all 
met acceptance criteria except antimony. The matrix spike recovery for antimony was low; results are 
qualified in Table C-5.0-2. 

RN 3853 

QST Environmental, Inc., analyzed 4 sediment samples for TAL metals. The samples were extracted and 
analyzed within required holding times. All initial and continuing calibration criteria were met. The method 
blank and the initial and continuing calibration blanks were below the reporting limits for all requested 
analytes. The interference check sample met all acceptance criteria. Matrix spike recoveries were all 
within acceptance criteria. 

RN 3977 

Kemron Environmental Services analyzed 6 groundwater samples (3 filtered and 3 unfiltered) for TAL 
metals. The samples were extracted and analyzed within required holding times. All initial and continuing 
calibration criteria were met. Beryllium, chromium, copper, magnesium, mercury, and thallium were 
detected in the preparation blank. Of these analytes, only magnesium was detected in the samples. 
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Magnesium qualified as nondetected because of preparation blank contamination. All criteria for the 
interference check sample, spike sample, duplicate sample, and laboratory control sample were met. 

RN 4253 

Kemron Environmental Services analyzed 4 groundwater samples (2 filtered and two unfiltered) for TAL 
metals. Extraction and analysis holding times were met. Initial and continuing calibration criteria were met. 
Chromium, copper, iron, magnesium, selenium, silver, sodium, and zinc were detected in the preparation 
blank. Zinc in one sample was qualified as nondetected because of preparation blank contamination. A 
matrix spike analysis was not performed on the following analytes: aluminum, arsenic, barium, beryllium, 
cadmium, chromium, cobalt, copper, iron, manganese, nickel, silver, vanadium, and zinc. The matrix 
spike recovery for selenium was low; selenium results were qualified as shown in Table C-5.0-2. 
Recoveries for the laboratory control sample and interference check sample met acceptance criteria. 

RN 4256 

Kemron Environmental Services analyzed 2 spring water samples (1 filtered and 1 unfiltered) for TAL 
metals. The samples were extracted and analyzed within holding times. The preparation blank was 
contaminated with chromium, copper, magnesium, selenium, silver, sodium, and zinc. Therefore, zinc in 
one sample was qualified as nondetected (Table C-5.0-2). Initial and continuing calibration criteria were 
met. All recoveries for the spike sample, interference check sample, and laboratory control sample were 
within performance criteria. 

RN 4641 

Paragon Analytics, Inc., analyzed 2 spring water samples (1 filtered and 1 unfiltered) for TAL metals. 
Extraction and analysis holding times were met. No target analytes were detected in the preparation 
blank. All acceptance criteria for the initial calibration, continuing calibration, laboratory control sample, 
matrix spike, and interference check sample were met. 

RN 4644 

Paragon Analytics, Inc., analyzed 4 groundwater samples (2 filtered and 2 unfiltered) for TAL metals. 
Extraction and analysis holding times were met. No target analytes were detected in the preparation 
blank. All acceptance criteria for the initial calibration, continuing calibration, laboratory control sample, 
matrix spike, and interference check sample were met. 

RN 4927 

Paragon Analytics, Inc., analyzed 4 storm water samples (2 filtered and two unfiltered) for TAL metals. 
Samples were extracted and analyzed within the required holding times. All preparation blank results 
were below the practical quantitation limit. All initial and continuing calibrations were within acceptance 
criteria. All recoveries for the spike sample and laboratory control sample met acceptance criteria. 

RN 4961 

Paragon Analytics, Inc., analyzed 17 samples for TAL metals. A method blank and laboratory control 
sample were digested and analyzed with the samples in this digestion batch. Method blank results for 
these 17 samples were below the practical quantitation limit for all requested analytes. The laboratory 
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nondetects. Plutonium-242 tracer recoveries for all samples met acceptance criteria. Plutonium results for 
the laboratory control sample met acceptance criteria. For tritium the laboratory control sample percent 
recovery met acceptance criteria, and the matrix spike recovery also met acceptance criteria. For the 
strontium-90 analyses, the laboratory control sample percent recovery met acceptance criteria. 

RN 3620 

Paragon Analytics, Inc., analyzed 9 sediment samples for 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4), 

• tritium by liquid scintillation (PAl SOP 704R4), 

• isotopic uranium by alpha spectroscopy (PAl SOP 714R4), 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4), and 

• strontium-90 by gas proportional beta analysis (PAl SOP724R5). 

Analytes qualified as nondetected (U) because results were less than the MDA; analytes qualified as 
nondetected (U) because results were less than 3 times the 1-sigma uncertainty are summarized in Table 
C-5.0-4. 

For the gamma spectroscopy analyses, the method blank and laboratory control sample met acceptance 
criteria. For the isotopic uranium analyses, method blank results were all nondetects. Uranium-232 tracer 
recoveries for all samples met acceptance criteria. Uranium results for the laboratory control sample met 
acceptance criteria. For the isotopic plutonium analyses, method blanks results were all nondetects. 
Plutonium-242 tracer recoveries for all samples met acceptance criteria. Plutonium·results for the 
laboratory control sample met acceptance criteria. For tritium, the laboratory control sample percent 
recovery met acceptance criteria at 92%, and the matrix spike recovery also met acceptance criteria at 
1 03%. For the strontium-90 analyses, the blank spike percent recovery met acceptance criteria at 97%, 
and the matrix spike recovery also met criteria at 99%. 

RN 3854 

QST Environmental, Inc., analyzed four sediment samples for 

• gamma emitting radionuclides by gamma spectroscopy (QST SOP R0008). 

• tritium by liquid scintillation (QST SOP R020). Two samples were analyzed for tritium. 

• isotopic uranium by alpha spectroscopy (OST SOP R032). 

• isotopic plutonium by alpha spectroscopy (QST SOP R032). 

• strontium-90 by gas proportional beta analysis (QST SOP R031 ). 

Analytes qualified as nondetected (U) because results were less than MDA; analytes qualified as 
nondetected (U) because results were less than 3 times the 1-sigma uncertainty are summarized in Table 
C-5.0-4. 

For gamma spectroscopy, results for the laboratory control sample, matrix spike sample, and method 
blank were all within acceptance criteria. For isotopic uranium and plutonium analyses, results for the 
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laboratory control samples, matrix spike samples, and method blanks were within acceptance criteria. 
Tracer recoveries for all samples were also acceptable. For strontium-90 analyses, the laboratory control 
sample and method blank were within acceptance criteria. For the tritium analyses, there was insufficient 
sample (insufficient sample moisture) to perform a matrix spike sample analysis. Tritium was not detected 
in the method blank. 

RN 3978 

ThermoNUtech analyzed 6 groundwater samples (3 filtered and 3 unfiltered) for 

• gamma emitting radionuclides by gamma spectroscopy (EPA Method 901.1 M), 

• tritium by liquid scintillation (3 unfiltered samples) (EPA Method 906.0M), 

• isotopic uranium by alpha spectroscopy (Method EML U-02M), 

• isotopic plutonium by alpha spectroscopy (Method EML Pu-02M), and 

• strontium-90 by gas proportional beta analysis (Method EiCHrom SRW01 ). 

For gamma spectroscopy the results for the laboratory control sample and method blank were all within 
acceptance criteria. For isotopic uranium and plutonium analyses, the results for the laboratory control 
samples and method blank were within acceptance criteria. Tracer recoveries for all samples were also 
acceptable. For the strontium-90 analyses, the laboratory control sample recovery was low. Strontium-90 
results are qualified in Table C-5.0-4. For the tritium analyses, the laboratory control sample met 
acceptance criteria. 

RN 4254 

Paragon Analytics, Inc., analyzed 4 groundwater samples (2 filtered and 2 unfiltered). Samples were 
analyzed for 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4), 

• tritium by liquid scintillation (PAl SOP 704R4) (unfiltered sample only), 

• isotopic uranium by alpha spectroscopy (PAl SOP 714R4), 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4), and 

• strontium-90 by gas proportional beta analysis (PAl SOP 724R5). 

Analytes qualified as nondetected (U) because the results were less than the MDA; analytes qualified as 
nondetected (U) because the results were less than 3 times the 1-sigma uncertainty are summarized in 
Table C-5.0-4. 

For the gamma spectroscopy analyses, the method blank and laboratory control sample met acceptance 
criteria. For the isotopic uranium analyses, method blank results were all nondetects. Uranium-232 tracer 
recoveries for all samples met acceptance criteria. Uranium results for the laboratory control sample met 
acceptance criteria. For the isotopic plutonium analyses, method blanks results were all nondetects. 
Plutonium-242 tracer recoveries for all samples met acceptance criteria. Plutonium result for the 
laboratory control sample met acceptance criteria. For tritium the laboratory control sample percent 
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For gamma spectroscopy analyses the results for the method blank were all below the detection limit. 
Results for the laboratory control sample were all within acceptance criteria. Tritium was not detected in 
the method blank. Recovery for tritium in the laboratory control sample was within acceptance criteria at 
92%. For the isotopic plutonium analyses, the plutonium-242 tracer recoveries were within acceptance 
criteria for all samples. Plutonium isotopes were not detected in the blank The laboratory control sample 
was within acceptance criteria. For the strontium-90 analyses, no strontium was detected in the method 
blank. Strontium-90 recovery for the laboratory control sample was within acceptance criteria at 103%. 
The matrix spike recovery was also within acceptance criteria at 91%. For the isotopic uranium analyses, 
uranium-232 tracer recoveries were within acceptance criteria for all samples. No uranium isotopes were 
detected in the method blank. For the laboratory control sample, uranium recoveries were within 
acceptance criteria. 

RN 4980 

Eight sediment samples were analyzed by Paragon Analytics, Inc., for 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4), 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4), and , 

• strontium-90 by gas proportional beta analysis (PAl SOP 724R5). 

Analytes qualified as nondetected (U) because the results were less than MDA; analytes qualified as 
nondetected (U) because the results were less than 3 times the 1-sigma uncertainty are summarized in 
Table C-5.0-4. 

For gamma spectroscopy analyses results for the method blank were all below the detection limit. Results 
for the laboratory control sample were all within acceptance criteria. For the isotopic plutonium analyses, 
plutonium-242 tracer recoveries were within acceptance criteria for all samples. Plutonium isotopes were 
not detected in the blank. The laboratory control sample was within acceptance criteria. For the strontium
go analyses, no strontium was detected in the method blank. Strontium-90 recovery for the laboratory 
control sample was within acceptance criteria at 108%. The matrix spike recovery was also within 
acceptance criteria at 100%. 

RN 4986 

Twenty-one sediment samples were analyzed by Paragon Analytics, Inc., for 

• strontium-90 by gas proportional beta analysis (PAl SOP 724R5) (18 samples), 

• tritium by liquid scintillation (Paragon SOP 7040R4) (4 samples), 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4) (19 samples), and 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4) (13 samples), 

Analytes qualified as nondetected (U) because the results were less than MDA; analytes qualified as 
nondetected (U) because the results were less than 3 times the 1-sigma uncertainty are sumr:narized in 
Table C-5.0-4. 

For the strontium-90 analyses, no strontium was detected in the method blank. Strontium-90 recovery for 
the laboratory control sample was within acceptance criteria at 98%. The matrix spike recovery was also 
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within acceptance criteria at 100%. Tritium was not detected in the method blank. Recovery for tritium in 
the laboratory control sample was within acceptance criteria at 92%. For gamma spectroscopy analyses, 
the results for the method blank were all below the detection limit. Results for the laboratory control 
sample were all within acceptance criteria. For the isotopic plutonium analyses, the plutonium-242 tracer 
recoveries were within acceptance criteria for all samples. Plutonium isotopes were not detected in the 
blank. 

RN 5000 

Nineteen sediment samples were analyzed by Paragon Analytics, Inc., for 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4). For gamma 
spectroscopy the analyte suite was limited to cesium-137 and americium-241. 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4). Nine samples were analyzed for 
isotopic plutonium. 

• isotopic uranium by alpha spectroscopy (PAl SOP 714R4). Two samples were analyzed for 
isotopic uranium. 

• strontium-90 by gas proportional beta analysis (PAl SOP 724R5). Ten samples were analyzed for 
strontium-90. 

Analytes qualified as nondetected (U) because the results were less than MDA; analytes qualified as 
nondetected (U) because the results were less than 3 times the 1-sigma uncertainty are summarized in 
Table C-5.0-4. 

For gamma spectroscopy analyses, results for the method blank were all below the detection limit. 
Results for the laboratory control sample were all within acceptance criteria. Only cesium-137 and 
americium-241 were reported. For the isotopic plutonium analyses, plutonium-242 tracer recoveries were 
within acceptance criteria for all samples. Plutonium isotopes were not detected in the blank. The 
laboratory control sample was within acceptance criteria. For the isotopic uranium analyses, the 
uranium-232 tracer recoveries were within acceptance criteria for all samples. No uranium isotopes were 
detected in the method blank. For the laboratory control sample, uranium recoveries were within 
acceptance criteria. For the strontium-90 analyses, no strontium was detected in the method blank. 
Strontium-90 recovery for the laboratory control sample was within acceptance criteria at 106%. The 
matrix spike recovery was also within acceptance criteria at 99%. 

RN 5001 

Seven sediment samples were analyzed by Paragon Analytics, Inc., for 

• tritium by liquid scintillation (PAl SOP 7040R4). Two samples were analyzed for tritium. 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4). Two samples were 
analyzed by gamma spectroscopy. 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4). Two samples were analyzed for 
isotopic plutonium. 

Analytes qualified as nondetected (U) because the results were less than MDA; analytes qualified as . 
nondetected (U) because the results were less than 3 times the 1-sigma uncertainty are summarized in 
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Table C-5.0-4. Gamma spectroscopy results, which were qualified as unusable (R) due to spectral 
interference, are also summarized in Table-C-5.0-4. 

Tritium was not detected in the method blank. Recovery for tritium in the laboratory control sample was 
within acceptance criteria at 92%. For gamma spectroscopy analyses, results for the method blank were 
all below the detection limit. Results for the laboratory control sample were all within acceptance criteria. 
For the isotopic plutonium analyses, the plutonium-242 tracer recoveries were within acceptance criteria 
for all samples. Plutonium isotopes were not detected in the blank. The laboratory control sample was 
within acceptance criteria. 

RN 5007 

Thirteen sediment samples were analyzed by Paragon Analytics, Inc., for 

• tritium by liquid scintillation (PAl SOP 7040R4). One sample was analyzed for tritium. 

• gamma emitting radionuclides by gamma spectroscopy (PAl SOP 713R4). For gamma 
spectroscopy the analyte suite was limited to cesium-137 and americium-241. 

• isotopic plutonium by alpha spectroscopy (PAl SOP 714R4). 

• strontium-90 by gas proportional beta analysis (PAl SOP 724R5). 

Analytes qualified as nondetected (U) because the results were less than MDA; analytes qualified as 
nondetected (U} because the results were less than three times the 1-sigma uncertainty are summarized 
in Table C-5.0-4. 

Tritium was not detected in the method blank. Recovery for tritium in the laboratory control sample was 
within acceptance criteria at 92%. For gamma spectroscopy analyses the results for the method blank 
were all below detection limit. Results for the laboratory control sample were all within acceptance criteria. 
For the isotopic plutonium analyses, plutonium-242 tracer recoveries were within acceptance criteria for 
all samples. Plutonium isotopes were not detected in the blank. The laboratory control sample was within 
acceptance criteria. For the strontium-90 analyses, no strontium was detected in the method blank. 
Strontium-90 recovery for the laboratory control sample was within acceptance criteria at 1 07%. The 
matrix spike recovery was also within acceptance criteria at 107%. 
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Appendix D 

Analytical Suites and Results 



D-1.0 TARGET ANALYTES AND DETECTION LIMITS 

This section summarizes the target analytes and detection limits for all analyses conducted during this 
investigation. Tables D-1.0-1 through D-1.0-7 summarize the analytical suites with contract required 
detection limits (CRDLs) in accordance with the Environmental Restoration Project analytical services 
statement of work (SOW) for contract laboratories (LANL 1995, 49738) and the Quality Assurance Project 
Plan (LANL 1996, 54609). In many cases, the laboratory reporting limits for the target analytes were 
significantly lower than the CRDLs. The sample-specific reporting limit for each analyte is available in the 
tables in Section D-2.0 of this appendix. Los Alamos National Laboratory's (LANL, the Laboratory) Facility 
for Information Management, Analysis, and Display (FIMAD) database also contains the sample specific 
reporting limits for each analyte. 

D-1.1 Inorganic Analyses 

Table D-1.0-1 shows detection limits, which are contract required quantitation limits (CRQLs). Some of 
the CRQLs listed in Table 1.0-1 are not adequate to meet Laboratory background levels. For these 
analytes, the contract laboratories were contacted, and whenever possible, reporting limits and analytical 
techniques (use of axial view inductively coupled plasma emission spectroscopy [ICPES] instead of radial 
view ICPES) were changed to meet the Laboratory background values. 

D-1.2 Radionuclide Analyses 

The CRDLs for radionuclides are summarized in Table D-1.0-2. The Laboratory methods for these 
analytes are contained in "Health and Environmental Chemistry: Analytical Techniques, Data 
Management, and Quality Assurance" (LANL 1993, 31793}. 

D-1.3 Organic Analyses 

Table D-1.0-3 summarizes the semivolatile organic compound (SVOC) target analytes and the associated 
CRDLs. Samples were analyzed using either US Environmental Protection Agency (EPA) SW-846 
Method 8270 or Contract Laboratory Program Method OLM02.0. These methods utilize solvent 
extraction. The sample extracts are analyzed using gas chromatography mass spectroscopy. 

Table D-1.0-4 summarizes the volatile organic compound (VOC) target analytes and the associated 
CRDLs. Samples were analyzed using either EPA SW-846 Method 8260 or Contract Laboratory Program 
Method OLM02.0. These methods utilize purge and trap to extract and concentrate the samples. Analysis 
is accomplished using gas chromatography mass spectroscopy. 

Table D-1.0-5 summarizes the pesticide/polychlorinated biphenyl (PCB) analytes and the associated 
CRDLs. Samples were analyzed using either EPA SW-846 Method 8081/8082 or Contract Laboratory 
Program Method OLM01.8. These methods utilize solvent extraction. The sample extracts are analyzed 
using gas chromatography. 

Water and soil samples were also analyzed for total petroleum hydrocarbons-diesel range organics 
(TPH-DRO). Samples were analyzed for TPH-DRO using EPA Guidance 8000, Method 8015. Table 
D-1.0-6 summarizes the CRDLs for TPH-DRO. 

D-1.4 Water Quality Analytes 

General water quality parameters were also analyzed for the samples in this investigation. Table D-1.0-7 
summarizes the analytes and their CRDLs. 
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Table 0-1.0-1 

LANL Contract Required Detection Limits for Inorganic Analytes 

EPA Sample Analytical 
Analyte Preparation Method Technique 

Aluminum 3050A ICPESb 

Antimony 3050A ICPES 

Arsenic 7060/3050A ICPES 

Barium 3050A ICPES 

Beryllium 3050A ICPES 

Boron 3050A ICPES 

Cadmium 3050A ICPES 

Calcium 3050A ICPES 

Chromium 3050A ICPES 

Cobalt 3050A ICPES 

Copper 3050A ICPES 

Cyanide 9012 Colorimetric 

Iron 3050A ICPES 

Lead 7421/3050A ICPES 

Lithium 3050A ICPES 

Magnesium 3050A ICPES 

Manganese 3050A ICPES 

Mercury 7471 CVMd 

Molybdenum 3050A ICPES 

Nickel 3050A ICPES 

Potassium 3050A ICPES 

Selenium 7740/3050A ICPES 

Silver 3050A ICPES 

Sodium 3050A ICPES 

Strontium 3050A ICPES 

Thallium 7841/3050A ICPES 

Uranium 3050A ICPES 

Vanadium 3050A ICPES 

Zinc 3050A ICPES 

a CRDL = contract required quantitation limit. 

b ICPES =inductively coupled plasma emission spectroscopy. 

c A dash in the table means "not applicable." 

d CV AA = cold vapor atomic absorption. 
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Table D-1.0-2 

LANL Contract Required Detection Limits for Radionuclides 

Analytical Water CRDLs8 
Soil CRDLs 

Analyte Technique (pCi/L) (pCi/g) 

Americium-241 Alpha spectroscopy 0.1 0.1 

Americium-241 Gamma spectroscopy Not availableb 1.0 

Cesium-137 Gamma spectroscopy 15 0.1 

Cobalt-60 Gamma spectroscopy 150 0.5 

Gross alpha/beta Gas-proportional counting 3.0 10.0 

Gross gamma Nal (TI) detectorc 100 2.0 

Plutonium-238 Alpha spectroscopy 0.1 0.1 

Plutonium-239,240 Alpha spectroscopy 0.1 0.1 
j 

Strontium-90 Gas-proportional counting 5.0 2.0 
,: 

Thorium-228 Alpha spectroscopy 0.1 0.1 

! Thorium-230 Alpha spectroscopy 0.1 0.1 

Thorium-232 Alpha spectroscopy 0.1 0.1 

Tritium Liquid scintillation 250 250 

Uranium-234 Alpha spectroscopy 0.1 0.1 

Uranium-235 Alpha spectroscopy 0.1 0.1 

Uranium-238 Alpha spectroscopy 0.1 0.1 

a CRDL =contract required detection limit. 

b The LANL SOW CRDLs are not specified for the other gamma-emitting radionuclides commonly analyzed; they are determined on 
a case-specific basis. 

c Nal (Tl) = thallium drifted/sodium iodide detector. 
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Table D-1.0-3 r 

LANL Contract Required Detection Limits for Semivolatile Organic Compounds 

Water CRDLs Soil CRDLs r 
Analyte (J.tg/L) (1-!g/kg) 

Acenaphthene 10 330 

Acenaphthylene 10 330 r 
Aniline 20 660 

Anthracene 10 330 

Azobenzene 20 660 
r 

Benz(a)anthracene 10 330 

Benzoic acid 50 3300 

Benzo(b )fluoranthene 10 330 

Benzo(k)fluoranthene 10 330 

Benzo(g,h,i)perylene 10 330 r 
Benzo(a)pyrene 10 330 

Benzyl alcohol 20 660 r 
Bis(2-chloroethoxy)methane 10 330 

Bis(2-chloroethyl)ether 10 330 

4-Bromophenyl phenylether 10 330 r 
Butylbenzylphthalate 10 330 

Carbazole 10 330 

4-Chloroaniline 20 660 r 
4-Chloro-3-methylphenol 20 660 

2-Chloronaphthalene 10 330 r 
2-Chlorophenol 10 330 

4-Chlorophenyl phenylether 10 330 

Chrysene 10 330 r 
Dibenz(a,h)anthracene 10 330 

Dibenzofuran 10 330 

1 ,2-Dichlorobenzene 10 330 

1 ,3-Dichlorobenzene 10 330 

1 ,4-Dichlorobenzene 10 330 r 
3,3' -Dichlorobenzidine 20 660 

2,4-Dichlorophenol 10 330 

Diethylphthalate 10 330 r 
Dimethyl phthalate 10 330 

2,4-Dimethylphenol 10 330 

2,4-Dinitrophenol 50 1700 r 
Di-n-butylphthalate 10 330 

4,6-Dinitro-2-methylphenol 50 1700 I 
2,4-Dinitrotoluene 10 330 

2,6-Dinitrotoluene 10 330 

r 
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Table D-1.0-3 (continued) 

Water CRDLs Soil CRDLs 
Analyte (Jlg/L) ()lg/kg) 

Di-n-octyl phthalate 10 330 

Bis(2-ethylhexyl)phthalate 10 330 

Fluoranthene 10 330 

Fluorene 10 330 

Hexachlorobenzene 10 330 

Hexachlorobutadiene 10. 330 

Hexachlorocyclopentadiene 10 330 

Hexachloroethane 10 330 

lndeno(1 ,2,3-cd)pyrene 10 330 

lsophorone 10 330 
-

2-Methylnaphthalene 10 330 

2-Methylphenol 10 330 

4-Methylphenol 10 330 

Naphthalene 10 330 

2-Nitroaniline 50 1600 

3-Nitroaniline 50 1600 

4-Nitroaniline 20 660 

Nitrobenzene 10 330 

2-Nitrophenol 10 330 

4-Nitrophenol 50 1600 

N-Nitrosodimethylamine 10 330 

N-Nitrosodiphenylamine 10 330 

N-Nitroso-di-n-propylamine 10 330 

2,2' -oxybis( 1-Chloropropane) 10 330 

Pentachlorophenol 50 1600 

Phenanthrene 10 330 

Phenol 10 330 

Pyrene 10 330 

1,2,4-Trichlorobenzene 10 330 

2,4,5-Trichlorophenol 60 1600 

2,4,6-Trichlorophenol 10 330 
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Table D-1.0-4 r 
LANL Contract Required Detection Limits for Volatile Organic Compounds 

Water CRDLs Soil CRDLs l 
Analyte ().!g/L) (~Jg/kg) 

Acetone 20 20 

Benzene 5 5 l 
Bromobenzene 5 5 

Bromochloromethane 5 5 

Bromodichloromethane 5 5 
l 

Bromoform 5 5 

Bromomethane 10 10 l 
2-Butanone 20 20 

n-Butylbenzene 5 5 

sec-Butylbenzene 5 5 L 
tert-Butylbenzene 5 5 

Carbon disulfide 5 5 L 
Carbon tetrachloride 5 5 

Chlorobenzene 5 5 

Chlorodibromomethane 5 5 l 
Chloroethane 10 10 

Chloroform 5 5 

Chloromethane 10 10 I 
2-Chlorotoluene 5 5 

4-Chlorotoluene 5 5 l 
1 ,2-Dibromethane 5 5 

1 ,2-Dibromo-3-chloropropane 10 10 

Dibromomethane 5 5 I 
1 ,2-Dichlorobenzene 5 5 

1 ,3-Dichlorobenzene 5 5 

1 A-Dichlorobenzene 5 5 I 
Dichlorodifluoromethane 10 10 

1, 1-Dichloroethane 5 5 I 
1, 1-Dichloroethane 5 5 

1 ,2-Dichloroethane 5 5 

1 ,2-Dichloroethene 10 10 l 
1 ,2-Dichloropropane 5 5 

1 ,3-Dichloropropane 5 5 

2,2-Dichloropropane 5 5 L 
cis-1 ,3-Dichloropropene 5 5 

trans-1 ,3-Dichloropropene 5 5 l 
1, 1-Dichloropropene 5 5 

Ethylbenzene 5 5 I 
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Table 0-1.0-4 {continued) 

Water CRDLs Soil CRDLs 
Analyte (!-!giL) (1-!g/kg) 

2-Hexanone 20 20 

lodomethane 5 5 

lsopropylbenzene 5 5 

p-lsopropyltoluene 5 5 

Methyl chloride 5 5 

4-Methyl-2-pentanone 20 20 

n-Propylbenzene 5 5 

Styrene 5 5 

1,1, 1 ,2-Tetrachloroethane 5 5 

1,1 ,2,2-Tetrachloroethane 5 5 

Tetrachloroethene 5 5 

Toluene 5 5 

1,1, 1-Trichloroethane 5 5 

1,1 ,2-Trichloroethane 5 5 

Trichloroethene 5 5 

Trichlorofluoromethane 5 5 

1 ,2,3-Trichloropropane 5 5 

Trichlorotrifluoroethane 5 5 

1 ,2,4-Trimethylbenzene 5 5 

1 ,3,5-Trimethylbenzene 5 5 

Vinyl chloride 10 10 

Xylene (mixed) 5 5 

I 
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Table D-1.0-5 

LANL Contract Required Detection Limits for Pesticides and PCBs 

Water CRDLs Soil CRDLs 
Analyte ()lg/L) ()lg/kg) 

Aldrin 0.05 1.7 

cx-BHC 0.05 1.7 

13-BHC 0.05 1.7 

8-BHC 0.05 1.7 

y-BHC (lindane) 0.05 1.7 

ex-Chlordane 0.05 1.7 

y-Chlordane 0.05 1.7 

4,4'-DDD 0.10 3.3 

4,4'-DDE 0.10 3.3 

4,4'-DDT 0.10 3.3 

Dieldrin 0.10 3.3 

Endosulfan I 0.05 1.7 

Endosulfan II 0.10 3.3 

Endosulfan sulfate 0.10 3.3 

Endrin 0.10 3.3 

Endrin ketone 0.10 3.3 

Endrin aldehyde 0.10 3.3 

Heptachlor 0.05 1.7 

Heptachlor Epoxide 0.05 1.7 

Methoxychlor 0.10 17 

Toxaphene 0.10 170 

Aroclor-1 016 1.0 33 

Aroclor-1221 2.0 66 

Aroclor-1232 1.0 33 

Aroclor-1242 1.0 33 

Aroclor-1248 1.0 33 

Aroclor-1254 1.0 33 

Aroclor-1260 1.0 33 

Table D-1.0-6 
LANL Contract Required Detection Limits for TPH-DRO 

Analyte Water CRDLs Soil CRDLs 
()lg/L) ()lg/kg) 

TPH-DRO 10 1000 
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Table D-1.0-7 

LANL Contract Required Detection Limits for Water Quality Parameters 

Analyte Method Water CRDLs 
(flg/L) 

Bicarbonate Standard Methods 2320B 10,000 

Bromide EPA Method 300.0 or 325 200 

Chloride EPA Method 300.0 100 

Fluoride EPA Method 300.0 or 340 100 

Iodide EPA Method 300.0 100 

Ammonium as N EPA Method 350.1 100 

Nitrate/Nitrite as N EPA Method 300.0 or 353.2 100 

Nitrate as N EPA Method 300.0 or 353.2 100 

Nitrite as N EPA Method 300.0 or 353.2 100 

Orthophosphate EPA Method 300.0 100 

Phosphorous EPA Method 365.2 100 

Sulfate EPA Method 300.0 500 

Boron EPA Method 6010 200 

Lithium EPA Method 6010 1000 

Strontium EPA Method 6010 10 

Total organic carbon EPA Method 415 1000 

I 
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D-2.0 ANAL YTE SUITES AND REQUEST NUMBERS 

Table 0-2.0-1 presents the analytical suites and request numbers for each sediment sample collected in 
OP Canyon. The request number identifies a batch of samples sent to a specific off-site analytical 
laboratory for a specific suite of analyses, and the request numbers can be used to track the original data 
packages from the off-site analytical laboratories. Table 0-2.0-1 also presents some field information 
(e.g., location ID, sample collection depth, and geomorphic unit). Table 0-2.0-2 presents the analytical 
suites and request numbers for each water sample collected in OP Canyon. Table 0-2.0-2 also presents 
some field information (like location 10 and sample collection date). Table 0-2.0-3 presents the analytical 
laboratory that analyzed each request number. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table D-2.0-1 

DP Canyon Sediment Samples, Analyte Suites; and Request Numbers 

Sample Reach or location Depth Geomorphic Sediment Date Related Gamma Isotopic Isotopic Strontium- Particle Pesticides Sample 

ID Sub reach ID (em) Unit Facies Collected Sample ID Spectroscopy Tritium Pu u 90 Metals pH Size PCBs and PCBs SVOCs TPH VOCs Notes -
0121-97-1347 DP-4 21-05486 14-27 c2b fine 8/21/97 a 

3620R 3620R 3620R 3620R 3620R 3619R 4628R 3618R 3618R - -- - -
0121-97-1348 DP-4 21-05488 Q-24 c2b coarse 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -
0121-97-1349 DP-4 21-05486 35-54 c2b fine 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -

0121-97-1350 DP~4 21-05487 Q-40 c2a fine 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -
0121-97-1351 DP-4 21-05487 Q-40 c2a fine 8/21/97 0121-97-1350 3620R 3620R 3620R 3620R 3620R 3619R - - 1 3618R - 3618R - - FOb 

0121-97-1352 DP-4 21-05489 4Q-70 c2b coarse 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -
0121-97-1353 DP-4 21-05490 28-53 c2b fine 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -
0121-97-1354 DP-4 21-05491 3Q-46 c2b fine 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -

0121-97-1355 DP-4 21-05491 Q-30 c2b fine 8/21/97 - 3620R 3620R 3620R 3620R 3620R 3619R - 4628R 3618R - 3618R - -

0121-97-1361 DP-2 21-05501 2Q-51 c3b fine 7/24/97 - 3469R 3469R 3469R 3469R 3469R 3468R - 4628R - - - - -

0121-97-1362 DP-2 21-05500 2Q-41 f1 fine 7/24/97 - 3469R 3469R 3469R 3469R 3469R 3468R - 4628R - - - - -
0121-97-1363 DP-2 21-05499 2Q-41 c3b fine 7/24/97 - 3469R 3469R 3469R 3469R 3469R 3468R - 4628R - - - - -

0121-97-1364 DP-2 21-05498 Q-30 f1 fine 7/24/97 - 3469R 3469R 3469R 3469R 3469R 3468R - 4628R - - - - -
0121-97-1431 DP-1 E 21-05496 13-21 c3 fine 10/23/97 - 3854R 3854R 3854R 3854R 3854R 3853R - 4628R 3852R - 3852R - 3852R 

0121-97-1432 DP-3 21-05497 53-65 c3b fine 10/23/97 - 3854R 3854R 385-lR 3854R 3854R 3853R - 4628R 3852R - 3852R - 3852R 

0121-97-1433 DP-2 21-05498 Q-30 f1 fine 10/23/97 0121-97-1364 - - - - - - - - 3852R - 3852R - 3852R Resample 

0121-97-1434 DP-2 21-05499 2Q-40 c3b fine 10/23/97 0121-97-1363 - - - - - - - - 3852R - 3852R - 3852R Resample 

0121-97-1435 DP-2 21-05500 2Q-40 f1 fine 10/23/97 0121-97-1362 - - - - - - - - 3852R - 3852R - 3852R Resample 

0121-97-1440 DP-2 21-05501 2Q-50 c3b fine 10/23/97 0121-97-1361 - - - - - - - - 3852R - 3852R - 3852R Resample 

0121-97-1441 DP-2 21-05502 2Q-32 c2 coarse 10/23/97 - 3854R - 3854R 3854R 3854R 3853R - 4628R - - - - -

0121-97-1442 DP-2 21-05502 2Q-32 c2 coarse 10/23/97 0121-97-1441 3854R - 3854R 3854R 3854R 3853R - - - - - - - FD 

CA21-98-0051 DP-1 W 21-10929 Q-34 c3 fine 11/17/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -
CA21-98-0052 DP-1 W 21-10930 Q-5 c1 channel 11/17/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -
CA21-98-0053 DP-1 W 21-10931 Q-19 c3 fine 11/17/98 - 4964R 4964R 4964R 4964R 4964R 4961R 4963R 4962R - 4960R 4960R 4960R -

CA21-98-0054 DP-1 W 21-10932 b-19 c2 fine 11/17/98 - - - - - - 4961R 4963R 4962R - 4960R 4960R 4960R -
I CA21-98-0055 DP-1 W 21-10933 Q-19 f1 fine 11/17/98 - 4964R 4964R 4964R 4964R 4964R 4961R 4963R 4962R - 4960R 4960R 4960R -
I CA21-98-0056 DP-1 W 21-10934 Q-5 c1 channel 11117/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -
CA21-98-0057 DP-1 C 21-10935 Q-12 f1 fine 11117/98 - 4964R 4964R 4964R 4964R 4964R 4961R 4963R 4962R 4960R - 4960R 4960R -
CA21-98-0058 DP-1 C 21-10936 2Q-28 c3 fine 11117/98 - - - - - - 4961R 4963R 4962R 4960R - 4960R 4960R -

CA21-98-0059 DP-1 C 21-10936 28-55 c3 coarse 11/17/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -
CA21-98-0060 DP-1 C 21-10937 48-57 f1. fine 11/17/98 - - - - - - - 4963R 4962R 4960R - 4960R 4960R -

CA21-98-0061 DP-1 C 21-10938 Q-5 c1 channel 11/17/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -

CA21-98-0062 DP-1 C 21-10939 Q-23 c3 fine 11/17/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -
CA21-98-0063 DP-1 E 21-10940 23-36 c2 fine 11117/98 - - - - - - 4961R 4963R 4962R 4960R - 4960R 4960R -

CA21-98-0064 DP-1 E 21-10941 Q-26 f1 fine 11/17/98 - - - - - - 4961R 4963R 4962R 4960R - 4960R 4960R -
CA21-98-0065 DP-1 E 21-10942 29-41 c3 fine 11/17/98 - 4964R 4964R 4964R 4964R 4964R 4961R 4963R 4962R 4960R - 4960R 4960R -
CA21-98-0066 DP-1 E 21-10942 87-105 c3 coarse 11/17/98 - - - - - - 4961R 4963R 4962R - - 4960R 4960R -
CA21-98-0067 DP-1 E 21-10943 Q-32 f1 fine 11/17/98 - - - - - - - 4963R 4962R - - 4960R 4960R -
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Table D-2.0-1 (continued) 

Sample Reach or location Depth Geomorphic Sediment Date Related Gamma Isotopic Isotopic Strontium-
ID Subreach ID (em) Unit Facies Collected Sample ID Spectroscopy Tritium Pu u 90 

CA21· 98-0068 DP-1 E 21-10944 0-5 c1 channel 11/17/98 - - - - - -
CA21-98-0069 DP-1 E 21-10942 29-41 c3 fine 11/17/98 CA21-98-0065 4964R 4964R 4964R 4964R 4964R 

CA21-98-0070 DP-2 21-05501 0-20 c3b fine 11/18/98 - 4980R - 4980R - 4980R 

CA21-98-0072 DP-2 21-05501 55-70 c3b fine 11/18/98 - 4980R - 4980R - 4980R 

CA21-98-0073 DP-2 21-05501 88-98 c3b coarse 11/18/98 - 4980R - 4980R - 4980R 

CA21-98-0074 DP-2 21-10950 Q-29 c3b fine 11/18/98 - 4980R - - - 4980R 

CA21-98-0075 DP-2 21-10950 29-51 c3b fine 11/18/98 - 4980R - - - 4980R 

CA21-98-0076 DP-2 21-10950 68-93 c3b coarse 11/18/98 - 4980R - - - 4980R 

CA21-98-0077 DP-2 21-10951 0-33 c3a fine 11118/98 - 4980R - 4980R - 4980R 

CA21-98-0078 DP-2 21-10951 33-60 c3a fine 11/18/98 - 4980R - 4980R - 4980R 

CA21-98-0079 DP-2 21-10951 60-73 c3a fine 11/18/98 - 4986R - 4986R - 4986R 

CA21-98-0080 DP-2 21-10951 73-97 c3a coarse 11/19/98 - 4986R - 4986R - 4986R 

CA21-98-0081 DP-2 21-10952 0-23 f1 fine 11/19/98 - 4986R - - - 4986R 

CA21-98-0082 DP-2 21-05500 0-20 f1 fine 11/19/98 - 4986R - 4986R - 4986R 

CA21-98-0083 DP-2 21-05500 20-40 11 fine 11/19/98 0121-97-1362 - 4986R - - -
CA21-98-0084 DP-2 21-05500 55-75 11 fine 11/19/98 - 4986R - 4986R - -
CA21-98-0085 DP-2 21-05500 75-90 f1 coarse 11/19/98 - 4986R - - - 4986R 

CA21-98-0086 DP-2 21-10954 0-21 c3b fine 11/18/98 - 4986R - 4986R - 4986R 

CA21-98-0087 DP-2 21-10954 30-45 c3b fine 11/18/98 - 4986R - 4986R - 4986R 

CA21-98-0088 DP-2 21-10954 54-65 c3b fine 11/18/98 - 4986R - 4986R .- 4986R 

CA21-98-0089 DP-2 21-10954 65-78 c3b coarse 11/19/98 - 4986R - 4986R - 4986R 

CA21-98-0090 DP-2 21-10955 0-14 11 fine 11/19/98 - 4986R - - - 4986R 

CA21-98-0091 DP-2 21-10955 14-33 f1 fine 11/19/98 - 4986R - i - - 4986R 

CA21-98-0092 DP-2 21-05499 0-20 c3b , fine 11/19/98 - 4986R 
I - 4986R - 4986R 

CA21-98-0094 DP-2 21-05499 40-55 c3b fine 11/19/98 - 4986R - 4986R - 4986R 

CA21-98-0095 DP-2 21-05499 55-76 c3b fine/coarse 11/19/98 4986R 
I 

4986R 4986R - - -

CA21-98-0096 DP-2 21-05502 5-20 c2 fine 11/19/98 - 4986R - ' 4986R - 4986R 

CA21-98-0099 DP-2 21-10959 0-28 11 fine 11/19/98 - 4986R 4986R - - 4986R 

CA21-98-01 00 DP-2 21-10959 39-53 11 coarse 11/19/98 - 4986R - ! - - 4986R 

CA21-98-0101 DP-2 21-10960 0-5 c1 coarse 11/19/98 - 4986R 4986R 4986R - 4986R 

CA21-98-01 02 DP-3 21-10961 8-23 c3a fine 11/20/98 - SOOOR - 5000R - SOOOR 

CA21-98-0103 DP-3 21-10961 51-58 c3a coarse 11/20/98 - 5000R - 5000R - SOOOR 

CA21-98-01 04 DP-3 21-10962 0-31 c3b fine 11/20/98 - 5000R 5001R 5000R - SOOOR 

CA21-98-01 05 DP-3 21-10962 o-o c3b fine 11/20/98 - SOOOR - 5001R - -
CA21-98-01 06 DP-3 21-10962 114-136 c3b fine 11/20/98 - SOOOR - 5001R - -
CA21-98-0107 DP-3 21-10962 136-152 c3b coarse 11/20/98 - SOOOR - 5000R - SOOOR 

CA21-98-0108 DP-3 21-10963 0-17 c3b fine 11/20/98 - SOOOR 5001R 5000R - SOOOR 

i CA21-98-01 09 DP-3 21-10963 17-41 c3b fine 11/20/98 - SOOOR - 5000R - -
l CA21-98-0110 DP-3 21-10963 41-61 c3b fine 11/20/98 - SOOOR - 5000R - SOOOR 

August 1999 D-12 

Particle Pesticides 
Metals pH Size PCBs and PCBs 

4961R 4963R 4962R - -
4961R 4963R 4962R - 4960R 

- - 4979R - -
- - 4979R - -

4977R 4978R 4979R - 4975R 

4977R 4978R 4979R - 4975R 

- - 4979R - -
4977R 4978R 4979R - 4975R 

- - 4979R - -
- - 4979R - -
- - 4985R - -

- - 4985R - -

- - 4985R - -

4983R 4984R 4985R - 4981R 

- - - - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -
- - 4985R - -

- - 4985R - -
4983R 4984R 4985R - 4981R 

- - 4985R - -
- - 4985R - -

4983R 4984R 4985R - 4981R 

4997R 4998R 4999R - 4995R 

- - 4999R - -

4997R 4998R 4999R - 4995R 

- - 4999R - -

- - 4999R - -
- - 4999R - -

4997R 4998R 4999R - 4995R 

- - 4999R - -
- - 4999R - -

SVOCs TPH 

4960R 4960R 

4960R 4960R 

- -
- -

4975R 4975R 

4975R 4975R 

- -
4975R 4975R 

- -
- -
- -
- -
- -

4981R 4981R 

- -
- 4981R 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

4981R 4981R 

- -
- -

4981R 4981R 

4995R 4995R 

- -
4995R 4995R 

- -
- -
- -

4995R 4995R 

- -
- -

VOCs 

-
-

-
-
-

-
-
-

-
-

-
-
-
-

-

-

-
-

-
-

-

-
-
-
-
-
-

-
-

-

-

-
-
-
-
-

-

-
-

Sample 
Notes 

FD 

Resample 

! 
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Sample Reach or Location 
ID Subreach ID 

CA21-98-0111 DP-3 21-10964 

CA21-98-0112 DP-3 21-10964 

CA21-98-0113 DP-3 21-10964 

CA21-98-0114 DP-3 21-10964 

CA21-98-0115 DP-3 21-10964 

CA21-98-0116 DP-3 21-10965 

CA21-98-0117 DP-3 21-10965 

CA21-98-0118 DP-3 21-10965 

CA21-98-0119 DP-3 21-10966 

CA21-98-0120 DP-3 21-10967 

CA21-98-0121 DP-4 21-10968 

CA21-98-0122 DP-4 21-10973 

CA21-98-0123 DP-4 21-05486 

CA21-98-0124 DP-4 21-05486 

CA21-98-0125 DP-4 21-05487 

CA21-98-0126 DP-4 21-05491 

CA21-98-0127 DP-4 21-05488 

CA21-98-0129 DP-4 21-05489 

CA21-98-0130 DP-4 21-10969 

CA21-98-0131 DP-4 21-05490 

CA21-98-0132 DP-4 21-05490 

CA21-98-0133 DP-4 21-05490 

CA21-98-0134 DP-4 21-05491 

CA21-98-0135 DP-4 21-05491 

CA21-98-0136 DP-2 21-10956 

CA21-98-0137 DP-2 21-10956 

CA21-98-0148 DP-2 21-10952 

CA21-98-0149 DP-4 21-10968 

CA21-98-0150 DP-4 21-10968 

CA21-98-0151 DP-4 21-10973 

CA21-98-0152 DP-4 21-05491 

CA21-98-0153 DP-4 21-05491 

CA21-98-0154 DP-3 21-05497 
'---- -- _L_ -----

a A dash in the table means "not analyzed." 

b FD = field duplicate. 

ER19990010 

Depth 

(em) 

0-20 

20-40 

48-77 

95-120 

77-95 

0-23 

23-56 

70-113 

0-18 

0-5 

20-40 

5-20 

14-27 

35-54 

0-48 

53-83 

0-24 

69-91 

0-5 

0-28 

28-54 

54-105 

0-30 

30-41 

76-82 

82-103 

23--43 

0-20 

40-70 

38-50 

53-83 

0-30 

105-135 

Geomorphic Sediment Date Related 
Unit Facies Collected Sample ID 

f1 fine 11/20/98 -
f1 fine 11/20/98 -
f1 fine 11/20/98 -
f1 fine 11/20/98 -

f1 fine 11/20/98 -

f1 fine 11/20/98 -
f1 fine 11/20/98 -
f1 coarse 11/20/98 -
f2 fine 11/20/98 -
c1 coarse 11/20/98 -

f1 fine 11/23/98 -
c2b fine 11/23/98 -
c2b fine 11/23/98 -
c2b coarse 11/23/98 -
c2a fine 11/23/98 -
c2b coarse 11/23/98 -
c2b coarse 11/23/98 -
c2b coarse 11/23/98 -
c1 coarse 11/23/98 -
c2b fine 11/23/98 -
c2b fine 11/23/98 -
c2b coarse 11/23/98 -
c2b fine 11/23/98 -

c2b fine 11/23/98 -

c3b fine 11/20/98 -
c3b coarse 11/20/98 -
f1 fine 11/19/98 -
f1 fine 11/23/98 -

f1 fine 11/23/98 -
c2b coarse 11/23/98 -
c2b fine 11123/98 CA21-98-0126 

c2b fine 11/23/98 CA21-98-0134 

c3b coarse 11/20/98 -

Table D-2.0-1 (continued) 

Gamma Isotopic Isotopic Strontium-

Spectroscopy Tritium Pu u 90 

5000R - - - -

5001R - - - -

5000R - - - -
5000R - - - -
5000R - - - -

5000R - 5000R - 5000R 

5001R - - - -
5000R - - - -
5000R - - - -
5000R - 5000R - 5000R 

5007R - 5007R - 5007R 

5007R - 5007R - 5007R 

- - - - -
- - - - -
- - - - -

5007R - 5007R - 5007R 

- - - - -
- - - - -

5007R - 5007R - 5007R 

5007R - 5007R - 5007R 

- - - - -
5007R - 5007R - 5007R 

- - 5007R - -
- - - - -

5000R - - 5000R 5000R 

5000R - - 5000R 5000R 

4986R - - - 4986R 

5007R - 5007R - 5007R 

5007R - 5007R - 5007R 

5007R - 5007R - 5007R 

5007R - 5007R - 5007R 

- - 5007R - -
5007R 5007R 5007R - 5007R 

-'----
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Particle Pesticides Sample 

Metals pH Size PCBs and PCBs SVOCs TPH VOCs Notes 

- - 4999R - - - - -

- - 4999R - - - - -
- - 4999R - - - - -
- - 4999R - - - - -
- - 4999R - - - - -

4997R 4998R 4999R - 4995R 4995R 4995R -

- - 4999R - - - - -

- - 4999R - - - - -

- - 4999R - - - - -
4997R 4998R 4999R - 4995R 4995R 4995R -

- - 4999R - - - - -

- - 5006R - - - - -
- - - - 5002R 5002R 5002R - I 

- - - - 5002R 5002R 5002R -
- - - - 5002R 5002R 5002R -
- - 4999R - - - - -

- - - - 5002R 5002R 5002R -

- - - - 5002R 5002R 5002R -

5004R 5005R 4999R - 5002R 5002R 5002R -

- - 4999R - - - - - i 

- - - - 5002R 5002R 5002R -
- - 5006R - - - - -
- - - - 5002R 5002R 5002R -

- - - - 5002R 5002R 5002R -
- - 4999R - - - - -
- - 5006R - - - - -
- - 4985R - - - - -
- - 5006R - - - - -
- - 5006R - - - - -
- - 5006R - - - - -
- - - - - - - - FD 

- - - - - - - - FD 

5004R 5005R 5006R - 5002R 5002R 5002R -

August 1999 
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Sample location 
ID ID 

0121-97-1381 21-05471 

0121-97-1382 21-05471 

0121-97-1383 21-05472 

0121-97-1384 21-05472 

0121-97-1396 21-01811 

0121-97-1397 21-01811 

0121-97-1398 21-01812 

0121-97-1399 21-01812 

0121-97-1400 21-01854 

0121-97-1401 21-01854 

0121-97-1421 21-01854 

0121-97-1422 21-01854 

0121-97-1424 21-01811 

0121-97-1425 21-01812 

0121-97-1426 21-01811 

0121-97-1428 21-01811 

0121-97-1429 21-01812 

0121-97-1430 21-01811 

CA21-98-0001 21-01811 

CA21-98-0002 21-01811 

CA21-98-0003 21-01812 

CA21-98-0004 21-01812 

CA21-98-0005 21-01854 

CA21-98-0006 21-01854 

CA21-98-0007 21-01811 

CA21 -98-0008 21-01811 

CA21-98-0009 21-01812 

CA21-98-0010 21-01812 

CA21-98-0011 21-01854 

CA21-98-0012 21-01854 

CA21-98-0013 21-10816 

CA21-98-0014 21-10816 

CA21-98-0015 21-10817 

CA21-98-0016 21-10817 

CA21-98-0042 21-01812 

CA21-98-0043 21-01854 

a A dash in the table means "not analyzed." 

b FB = field blank. 

c FD =field duplicate. 

August 1999 

Filtered/ 
Unfiltered 

Unfiltered 

Unfiltered 

Unfiltered 

Unfiltered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Unfiltered 

Unfiltered 

Unfiltered 

Unfiltered 

Filtered 

Filtered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Filtered 

Unfiltered 

Unfiltered 

Date Major 
Collected Metals Anions 

8/22/97 3616R _a 

8/22/97 3616R -
8/22/97 3616R -
8/22/97 3616R -
8/20/97 3609R -
8/20/97 3609R -

8/20/97 3609R -
8/20/97 3609R -
8/21/97 3609R -
8/21/97 3609R -
10/15/97 - -
10/15/97 - -
12/4/97 3977R -
12/4/97 3977R -
12/4/97 3977R -
12/4/97 3977R -
12/4/97 3977R -
12/4/97 3977R -
5/5/98 4253R -
5/5/98 4253R -
5/5/98 4253R -
5/5/98 4253R -
5/6/98 4256R -
5/6/98 4256R -
9/17/98 4644R 4644R 

9/17/98 4644R 4644R 

9/17/98 4644R 4644R 

9/17/98 4644R 4644R 

9/16/98 4641R 4641R 

9/16/98 4641R 4641R 

10/26/98 4927R -
10/26/98 4927R 4927R 

10/26/98 4927R -
10/26/98 4927R 4927R 

10n/98 - -
10/6/98 - -

Table D-2.0-2 

DP Canyon Water Samples, Analyte Suites, and Request Numbers 

Total 
Major Organic Gamma Isotopic Isotopic 

Bicarbonates Cations Carbon Spectroscopy Tritium Pu u 
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - 3610R 3610R 3610R 3610R 

- - - 3610R - 3610R 3610R 

- - - 361:0R 3610R 3610R 3610R 

- - - 3610R - 3610R 3610R 

- - - 361PR 3610R 3610R 3610R 

- - - 3610R - 3610R 3610R 

- - - I - - -
l - - - - - -
\ 

- - - 39l8R 3978R 3978R 3978R 

- - - 397SR 3978R 3978R 3978R 

- - - 39l.8R 3978R 3978R 3978R 

- - - 397'8R - 3978R 3978R 

- - - 3978R - 3978R 3978R 

- - - 3978R - 3978R 3978R 

- - - 4254R 4254R 4254R 4254R 

- - - 42S4R - 4254R 4254R 

- - - 4254R 4254R 4254R 4254R 

- - - 4254R - 4254R 4254R 

- - - 42q7R 4257R 4257R 4257R 

- - - 4257R - 4257R 4257R 

4644R 4644R 4643R 4645R 4645R 4645R 4645R 

4644R 4644R 4643R 4645R - 4645R 4645R 

4644R 4644R 4643R 4645R 4645R 4645R 4645R 

4644R 4644R 4643R 4645R - 4645R 4645R 

4641R 4641R 4640R 4642R 4642R 4642R 4642R 

4641R 4641R 4640R 4642R - 4642R 4642R 

- - - - - - -
4927R 4927R - - - - -

- - - - - - -

4927R 4927R - - - - -

- - - -- - - -

- - - - - - -

D-14 

Pesticides 
Strontium· and 

90 PCBs PCBs SVOCs 

- - 3615R 3615R 

- - 3615R 3615R 

- - 3615R 3615R 

- - 3615R 3615R 

3610R 3608R - 3608R 

3610R 3608R - 3608R 

3610R 3608R - 3608R 

3610R 3608R - 3608R 

3610R 3608R - 3608R 

3610R 3608R - 3608R 

- - - -

- - - -
3978R 3976R - 3976R 

3978R 3976R - 3976R 

3978R 3976R - 3976R 

3978R - - -
3978R - - -
3978R - - -
4254R - 4252R 4252R 

4254R - - -
4254R - 4252R 4252R 

4254R - - -
4257R - 4255R 4255R 

4257R - - -
4645R - - -
4645R - - -
4645R - - -
4645R - - -

4642R - - -
4642R - - -

- - 4926R 4926R 

- - 4926R 4926R 

- - 4926R 4926R 

- - 4926R -
- - 4843R 4843R 

- - 4827R 4827R 

TPH vocs 

- -
- 3615R 

- -
- 3615R 

3608R 3608R 

3608R -
3608R 3608R 

3608R -
3608R 3608R 

3608R -
- 3800R 

- 3800R 

3976R 3976R 

3976R 3976R 

3976R 3976R 

- -
- -
- -
- 4252R 

- -
- 4252R 

- -
- 4255R 

- -
- 4643R 

4643R -
- 4643R 

4643R -
- 4640R 

- -
4926R 4926R 

- -
4926R 4926R 

- -
- -
- -

--~ 

Sample 
Notes 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

FBb 

Sample I 

Sample 

Sample 

Foe 

Sample 

Sample 

FD 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 
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DP Canyon Reach Report 

Table D-2.0-3 

DP Canyon Request Numbers, Analytical Suites, and Contract Laboratories 

Request Number of Analytical Contract 
Number Samples Suite Laboratory 

3468 4 sediment samples TAL metalsa RECRA Lab NET' 

3469 4 sediment samples Gamma spectroscopl Paragon Analytics, Inc. 
Tritiumd 
Uranium isotopese 
Plutonium isotopes' 
Strontium-909 

3608 6 groundwater PCBsh Kemron Environmental Services 
samples svocsi 

TPH-DROi 
VOCsk 

3609 6 groundwater TAL Metals Kemron Environmental Services' 
samples 

3610 6 groundwater Gamma spectroscopy Paragon Analytics, Inc. 
samples Tritium 

Uranium isotopes 
Plutonium isotopes 
Strontium-90 

3615 4 storm water Pesticides/PCBsm Paragon Analytics, Inc." 
samples VOCs 

3616 4 storm water TAL metals Paragon Analytics, Inc. 
samples 

3618 9 sediment samples SVOCs Paragon Analytics, Inc. 
PCBs 

3619 9 sediment samples TAL metals Paragon Analytics, Inc. 

3620 9 sediment samples Gamma spectroscopy Paragon Analytics, Inc. 
Tritium 
Uranium isotopes 
Plutonium isotopes 
Strontium-90 

3800 1 DP Spring sample VOCs Paragon Analytics, Inc. 

3852 6 sediment samples PCBs QST Environmental0 

SVOCs 
VOCs 

3853 4 sediment samples TAL Metals QST Environmental 

3854 4 sediment samples Gamma spectroscopy OST Environmental 
Tritium (2 samples) 
Uranium isotopes 
Plutonium isotopes 
Strontium-90 

3976 3 groundwater PCBs Kemron Environmental Services 
samples SVOCs 

TPH-DRO 
VOCs 
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Table D-2.0-3 (continued) 
r 

Request Number of Analytical Contract 
Number Samples Suite Laboratory r 

3977 6 groundwater TAL Metals Kemron Environmental Services 
samples 

3978 6 groundwater Gamma spectroscopy ThermoNUtechP r 
samples Tritium (3 samples) 

Uranium isotopes 
Plutonium isotopes r 
Strontium-90 

4252 2 groundwater Pesticides/PCBs Kemron Environmental Services 
samples SVOCs r 

VOCs 

4253 4 groundwater TAL metals Kemron Environmental Services 
samples r 

4254 4 groundwater Gamma spectroscopy Paragon Analytics, Inc. 
samples Tritium (2 samples) 

Uranium isotopes 
Plutonium isotopes r 
Strontium-90 

4255 1 DP Spring sample Pesticides/PCBs Kemron Environmental Services 
SVOCs r 
VOCs 

4256 2 DP Spring samples TAL metals Kemron Environmental Services 

4257 2 DP Spring samples Gamma spectroscopy Paragon Analytics, Inc. 
r 

Tritium (1 sample) 
Uranium isotopes 
Plutonium isotopes J 
Strontium-90 

4640 1 DP Spring sample VOCs Kemron Environmental Services 

4641 2 DP Spring samples TAL metals Paragon Analytics, Inc. 
r 

4642 2 DP Spring samples Gamma spectroscopy Paragon Analytics, Inc. 
Tritium (1 sample) 
Uranium isotopes 

l 
Plutonium isotopes 
Strontium-90 

4643 2 groundwater VOCs Kemron Environ'mental Services I 
samples 

4644 4 groundwater TAL metals Paragon Analytics, Inc. 
samples r 

4645 4 groundwater Gamma spectroscopy Paragon Analytics, Inc. 
samples Tritium (2 samples) 

Uranium isotopes I 
Plutonium isotopes 
Strontium-90 

4827 1 groundwater sample Pesticides/PCBs Kemron Environmental Services I 
SVOCs 
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Table 0-2.0-3 (continued) 

Request Number of Analytical Contract 
Number Samples Suite Laboratory 

4843 1 groundwater sample Pesticides/PCBs Kemron Environmental Services 
SVOCs 

4926 4 storm water PCBs Paragon Analytics, Inc. 
samples SVOCs 

TPH-DRO 
VOCs 

4927 4 storm water TAL metals Paragon Analytics, Inc. 
samples 

4960 19 sediment samples SVOCs Paragon Analytics, Inc. 
TPH-DRO 
Pesticides (4 samples) 
PCBs (6 samples) 

4961 17 sediment samples TAL metals Paragon Analytics, Inc. 

4964 5 sediment samples Gamma spectroscopy Paragon Analytics, Inc. 
Tritium (2 samples) 
Uranium isotopes 
Plutonium isotopes 
Strontium-90 

4975 3 sediment samples Pesticides/PCBs Paragon Analytics, Inc. 
SVOCs 
TPH-DRO 

4977 3 sediment samples TAL metals Paragon Analytics, Inc. 

4980 8 sediment samples Gamma spectroscopy Paragon Analytics, Inc. 
Plutonium isotopes (5 samples) 
Strontium-90 

4981 3 sediment samples Pesticides/PCBs Paragon Analytics, Inc. 
SVOCs 
TPH-ORO 

4983 3 sediment samples TAL metals Paragon Analytics, Inc. 

4986 21 sediment samples Gamma spectroscopy (20 samples) Paragon Analytics, Inc. 
Tritium (4 samples) 
Plutonium isotopes (13 samples) 
Strontium-90 (19 samples) 

4995 5 sediment samples Pesticides/PCBs Paragon Analytics, Inc. 
SVOCs 
TPH-DRO 

4997 5 sediment samples TAL metals Paragon Analytics, Inc. 

5000 19 sediment samples Gamma spectroscopy (Cs-137 & Am-241) Paragon Analytics, Inc. 
Uranium isotopes (2 samples) 
Plutonium isotopes (9 samples) 
Strontium-90 (10 samples) 

5001 7 sediment samples Gamma spectroscopy (2 samples) Paragon Analytics, Inc. 
Tritium (2 samples) 
Plutonium isotopes (2 samples) 
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Table D-2.0-3 (continued) 

Request Number of Analytical Contract 
Number Samples Suite Laboratory 

5002 1 0 sediment samples Pesticides/PCBs Paragon Analytics, Inc. 
SVOCs 
TPH-DRO 

5004 2 sediment samples TAL metals Paragon Analytics, Inc. 

5007 13 sediment samples Gamma spectroscopy (Cs-137 & Am-241) Paragon Analytics, Inc. 
Tritium (1 sample) 
Plutonium isotopes 
Strontium-90 (11 samples) 

a TAL= target analyte list metals; 23 metals from the EPA Contract Laboratory Program TAL List. 

b RECRA Lab NET is located in Lionville, Pennsylvania (formerly Weston Environmental). 

c Americium-241, cobalt-50, cesium-134, cesium-137, europium-152, sodium-22, ruthenium-1 06, and uranium-235 analyzed by 
gamma spectroscopy. 

d Tritium analyzed by liquid scintillation. 

e Uranium isotopes analyzed by chemical separation/alpha spectroscopy. 
1 Plutonium isotopes analyzed by chemical separation/alpha spectroscopy. 

g Strontium-90 analyzed by beta proportional counting. 

h PCBs =polychlorinated biphenyls analyzed by EPA Method 8082. 

i SVOCs = semivolatile organic compounds analyzed by EPA Method 8270. 

i TPH·DRO =total petroleum hydrocarbons-diesel range organics analyzed by EPA Method 8015M. 

k VOCs =volatile organic compounds analyzed by EPA Method 8260. 
1 Kemron Environmental Services is located in Marietta, Ohio. 

m Pesticides/PCBs analyzed by EPA Methods 8081/8082. 

n Paragon Analytics, Inc., is located in Fort Collins, Colorado (formerly ATI). 
0 QST Environmental was located in Gainesville, Florida. OST has closed and was previously ESE. 

P ThermoNUtech is located in Oak Ridge, Tennessee. 
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DP Canyon Reach Report 

D-3.0 SUMMARY OF DP CANYON ANALYSES 

Tables 0-3.0-1 through 0-3.0-6 present summaries of the inorganic chemical, radionuclide, and organic 
chemical analyses for sediment samples and for all alluvial groundwater and storm water samples from 
OP Canyon reaches. These tables show the number of samples, detection frequency, and concentration 
range for each analyte. 

Table D-3.0-1 
Summary of Inorganic Chemical Analyses for Sediment in DP Canyon Reaches 

Total Nondetects Detects 

Analyte Count Count Min Max Count Min Max 

Target Analyte List Metals Analyzed by EPA Method 6010 (mg/kg) 

Aluminum 47 0 - . - 47 586 7660 

Antimony 47 45 0.52 7.9 2 0.96 1.4 

Arsenic 47 2 0.61 0.66 45 0.66 3 

Barium 47 0 - - 47 10.5 135 

Beryllium 47 0 - - 47 0.11 0.73 

Cadmium 47 25 0.04 0.69 22 0.05 0.67 

Calcium 47 0 - - 47 282 12000 

Chromium, total 47 0 - - 47 0.88 20.4 

Cobalt 47 0 - - 47 0.94 4.8 

Copper 47 0 - - 47 1.3 36.1 

Iron 47 0 - - 47 1970 9880 

Lead 47 0 - - 47 4.9 207 

Magnesium 47 0 - - 47 137 1430 

Manganese 47 0 - - 47 83.7 738 

Mercury 47 19 0.01 0.06 28 0.02 0.25 

Nickel 47 0 - - 47 0.91 8.7 

Potassium 47 0 - - 47 166 1500 

Selenium 47 38 0.312 0.74 9 0.37 1.3 

Silver 47 38 0.105 0.29 9 0.184 0.95 

Sodium 47 0 - - 47 20.2 266 

Thallium 47 47 0.19 0.88 0 - -
Vanadium 47 0 - - 47 2.2 17.2 

Zinc 47 0 - - 47 9.5 166 

pH Analyzed by EPA Method 150.1 

pH 32 0 - - 32 6.3 7.7 

'A dash in the table means "not applicable." 
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r 

Table D-3.0-2 

Summary of Radionuclide Analyses for Sediment in DP Canyon Reaches 

Nondetects Detects r 
Total Min Max Min Max 

Analyte Count Count (pCi/g) (pCi/g) Count (pCi/g) (pCilg) 

Radionuclides Analyzed by Gamma Spectroscopy r 
Actinium-228 19 0 - . - 19 0.9 2.07 

Americium-241 81 28 -0.35 4.59 53 0.65 71 r 
Annihilation radiation 19 18 -0.099 0.18 1 0.157 0.157 

Barium-140 19 19 -1.8 3.6 0 - -
Bismuth-211 14 13 0 4.7 1 1.33 1.33 r 
Bismuth-212 19 19 -2.71 2.7 0 - -
Bismuth-214 19 0 - - 19 0.62 1.68 

Cadmium-1 09 19 18 -1.49 5.47 1 4 4 
r 

Cerium-139 19 19 -0.16 0.04 0 - -
Cerium-144 27 27 -6.27 1.12 0 - - r 
Cesium-134 19 19 -0.115 0.08 0 - -
Cesium-137 82 4 0.021 0.17 78 0.114 442 

Cobalt-57 27 27 -0.076 0.081 0 - - r 
Cobalt-60 27 27 -0.119 0.106 0 - -
Europium-152 27 27 -0.686 0.767 0 - - r 
lodine-129 6 6 -1.84 0.072 0 - -
Lanthanum-140 19 19 -66 55 0 - -
Lead-211 19 19 -2.6 5.4 0 - - r 
Lead-212 19 1 0.582 0.582 18 0.97 2.06 

Lead-214 19 1 0.633 0.633 18 0.84 1.66 

Manganese-54 19 19 -0.076 0.08 0 - - r 
Mercury-203 19 18 -0.16 0.131 1 0.138 0.138 

Neptunium-237 27 27 -0.817 0.9 0 - -
Potassium-40 27 1 31.8 31.8 26 21.2 32.7 

Protactinium-231 19 17 0.8 5.14 2 3 4.3 

Protactinium-233 19 19 -0.208 0.13 0 - -
Protactinium-234M 19 19 -10.3 16.1 0 - -
Radium-223 19 19 -1.09 2.62 0 - -
Radium-224 19 19 -9.78 4.85 0 - - r 
Radium-226 19 17 0.85 7.49 2 3.8 3.8 

Radon-219 19 19 -2.5 1.79 0 - -
Ruthenium-1 06 27 27 -1.15 0.92 0 - -
Selenium-75 19 19 -0.144 0.103 0 - -
Sodium-22 27 27 -0.054 0.144 0 - -
Strontium-85 19 19 -0.293 -0.001 0 - -
Thallium-208 19 2 0.322 0.467 17 0.29 0.766 

August 1999 D-20 ER79990010 



DP Canyon Reach Report 

Table 0-3.0-2 (continued) 

Non detects Detects 

Total Min Max Min Max 
Analyte Count Count (pCi/g) (pCi/g) Count (pCi/g) (pCi/g) 

Radionuclides Analyzed by Gamma Spectroscopy (continued) 

Thorium-227 19 19 -3.48 0.077 0 - -
Thorium-234 19 19 -4 2.06 0 - -
Tin-113 19 19 -0.129 0.406 0 - -
Uranium-235 8 8 -0.147 0.096 0 - -
Yttrium-88 19 19 -0.171 0.057 0 - -
Zinc-65 19 19 -0.14 0.246 0 - -

Tritium Analyzed by Liquid Scintillation 

Tritium 26 10 0.01 0.12 16 0.03 3 

Isotopic Plutonium Analyzed by Chemical Separation/Alpha Spectroscopy 

Plutonium-238 64 16 -0.0109 0.611 47 0.041 2.79 

Plutonium-239,240 64 4 0.923 4.13 60 0.0272 48.3 

Isotopic Uranium Analyzed by Chemical Separation/Alpha Spectroscopv 

Uranium-234 24 0 - li - 24 0.505 1.84 

Uranium-235 24 2 0.0094 0.0228 22 0.021 0.105 

Uranium-238 24 0 - - 24 0.394 2.04 

Strontium-90 Analyzed by Beta Proportional Counting 

Strontium-90 70 14 -0.15 0.64 56 0.09 32.8 

·A dash in the table means "not applicable." 
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Table 0-3.0-3 

Summary of Organic Chemical Analyses for Sediment in DP Canyon Reaches 

Nondetects Detects 

Total Min Max Min 
Analyte Count Count (mg/kg) (mg/kg) Count (mg/kg) 

Polychlorinated Biphenyls Analyzed by EPA Method 8081 

Aroclor-1 016 46 46 0.0139 0.82 0 - * 

Aroclor-1221 46 46 0.0139 1.6 0 -
Aroclor-1232 46 46 0.0139 0.82 0 -
Aroclor-1242 46 46 0.0139 0.82 0 -
Aroclor-1248 46 46 0.0139 0.82 0 -
Aroclor-1254 46 46 0.0139 0.82 0 -
Aroclor-1260 46 33 0.034 0.82 13 0.022 

Aldrin 25 25 0.0017 0.041 0 -
a-BHC 25 25 0.0017 0.041 0 -
1)-BHC 25 25 0.0017 0.041 0 -
8-BHC 25 25 0.0017 0.041 0 -
y-BHC 25 25 0.0017 0.041 0 -
Chlordane (technical grade) 1 1 0.041 0.041 0 -
a-Chlordane 31 12 0.0017 0.041 19 0.0024 

y-Chlordane 30 12 0.0017 0.02 18 0.0021 

4,4'-DDD 25 25 0.0034 0.082 0 -
4,4'-DDE 25 22 0.0034 0.082 3 0.0022 

4,4'-DDT 31 10 0.0034 0.081 21 0.0037 

Dieldrin 25 25 0.0034 0.082 0 -
Endosulfan I 25 25 0.0017 0.041 0 -
Endosulfan II 25 25 0.0034 0.082 0 -
Endosulfan sulfate 25 25 0.0034 0.082 0 -
Endrin 25 25 0.0034 0.082 0 -
Endrin aldehyde 25 25 0.0034 0.082 0 -
Endrin ketone 25 25 0.0034 0.082 0 -
Heptachlor 25 25 0.0017 0.041 0 -
Heptachlor Epoxide 25 24 0.0017 0.041 1 0.11 

4,4'-Methoxychlor 25 25 0.017 0.41 0 -
Semivolatile Organic Compounds Analyzed by EPA Method 8270 

Acenaphthene 55 54 0.088 4.2 1 0.24 

Acenaphthylene 55 55 0.34 4.2 0 -
Aniline 55 55 0.68 8.3 0 -
Anthracene 55 48 0.1 4.2 7 0.048 

Azobenzene 55 55 0.68 8.3 0 -
Benzidine 39 39 0.35 4.2 0 -
Benz(a)anthracene 55 26 0.37 4.1 29 0.026 
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Table D-3.0-3 (continued) 

Nondetects Detects 

Total Min Max Min Max 
Analyte Count Count (mg/kg) (mg/kg) Count (mg/kg) (mg/kg) 

Semivo/atile Organic Compounds Analyzed by EPA Method 8270 (continued) 

Benzo(a)pyrene 55 33 0.35 4.1 22 0.03 3.2 

Benzo(b )fluoranthene 55 27 0.37 4 28 0.035 3.8 

Benzo(g,h,i)perylene 55 46 0.34 4.2 9 0.15 5 

Benzo(k)fluoranthene 46 32 0.34 4.1 14 0.059 1.4 

Benzoic acid 55 54 1.7 21 1 0.38 0.38 

Benzyl alcohol 55 55 0.68 8.3 0 - -
Bis(2-chloroethoxy)methane 55 55 0.34 4.2 0 - -
Bis(2-chloroethyl)ether 55 55 0.34 4.2 0 - -
Bis(2-ethylhexyl)phthalate 55 27 0.34 4.2 28 0.034 1.7 

4-Bromophenyl-phenylether 55 55 0.34 4.2 0 - -
Butylbenzylphthalate 55 49 0.34 4.2 6 0.062 0.5 

Carbazole 55 51 
I 

0.34 4.2 4 0.045 0.5 

4-Chloro-3-methylphenol 55 55 0.68 8.3 0 - -
4-Chloroaniline 55 55 0.68 8.3 0 - -
2-Chloronaphthalene 55 55 0.34 4.2 0 - -
2-Chlorophenol 55 55 0.34 4.2 0 - -
4-Chlorophenyl-phenyl ether 55 55 0.34 4.2 0 - -
Chrysene 55 26 0.37 4.1 29 0.03 3.3 

Dibenz(a,h)anthracene 55 54 0.34 4.2 1 0.98 0.98 

Dibenzofuran 55 55 0.34 4.2 0 - -

1 ,3-Dichlorobenzene 54 54 0.006 4.2 0 - -
3,3'-Dich_lorobenzidine 55 55 0.68 8.3 0 - -
2,4-Dichlorophenol 55 55 0.34 4.2 0 - -

Diethylphthalate 55 55 0.34 4.2 0 - -
Dimethyl phthalate 55 54 0.34 4.2 1 0.076 0.076 

2,4-Dimethylphenol 55 55 0.34 4.2 0 - -
Di-n-butylphthalate 55 54 0.34 4.2 1 2.1 2.1 

4,6-Dinitro-2-methylphenol 55 55 1.7 21 0 - -
2,4-Dinitrophenol 55 55 1.7 21 0 - -
2,4-Dinitrotoluene 55 55 0.34 4.2 0 - -
2,6-Dinitrotoluene 55 55 0.34 4.2 0 - -
Di-n-octylphthalate 55 54 0.34 4.2 1 0.16 0.16 

Fluoranthene 55 26 0.22 4.1 29 0.034 4.4 

Fluorene 55 53 0.34 4.2 2 0.047 0.066 

Hexachlorobenzene 55 55 0.34 4.2 0 - -
Hexachlorobutadiene 55 55 0.34 4.2 0 - -
Hexachlorocyclopentadiene 55 55 0.34 4.2 0 - -
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Table D-3.0-3 (continued) 

Nondetects 

Total Min Max 
Analyte Count Count (mg/kg) (mg/kg) 

Semivolatile Organic Compounds Analyzed by EPA Method 8270 (continued) 

Hexachloroethane 55 55 0.34 4.2 

lndeno(1 ,2,3-cd)pyrene 55 43 0.34 4.2 

lsophorone 55 55 0.34 4.2 

2-Methylnaphthalene 55 53 0.34 4.2 

2-Methylphenol 55 55 0.34 4.2 

4-Methylphenol 55 55 0.34 4.2 

Naphthalene 55 51 0.34 4.2 

2-Nitroaniline 55 55 0.15 21 

3-Nitroaniline 55 55 1.7 21 

4- Nitroaniline 55 55 0.62 8.3 

Nitrobenzene 55 55 0.34 4.2 

2-Nitrophenol 55 55 0.34 4.2 

4-Nitrophenol 55 55 1.7 21 

N-Nitrosodimethylamine 55 55 0.34 4.2 

N-Nitroso-di-n-propylamine 55 55 0.34 4.2 

N-Nitrosodiphenylamine 55 55 0.34 4.2 

2,2' -Oxybis( 1-chlorop ropane) 55 55 0.34 4.2 

Pentachlorophenol 55 55 1.7 21 

Phenanthrene 55 24 0.088 4.1 

Phenol 55 55 0.34 4.2 

Pyrene 55 17 0.37 4 

Pyridine 49 49 0.34 4.2 

Toxaphene (technical grade) 25 25 0.17 4.1 

1 ,2,4-Trichlorobenzene 55 55 0.34 4.2 

2,4,5-Trichlorophenol 55 55 1.7 21 

2,4,6-T richlorophenol 55 54 0.34 4.2 

Volatile Organic Compounds Analyzed by EPA Method 8260 

Acetone 6 5 0.021 0.024 

Benzene 6 6 0.005 0.006 

Bromobenzene 6 6 0.005 0.006 

Bromochloromethane 6 6 0.005 0.006 

Bromodichloromethane 6 6 0.005 0.006 

Bromoform 6 6 0.005 0.006 

Bromomethane 6 6 0.01 0.012 

2-Butanone 6 6 0.021 0.024 

n-Butylbenzene 6 6 0.005 0.006 

sec-Butylbenzene 6 6 0.005 0.006 

August 1999 D-24 

Detects 

Min 
Count (mg/kg) 

0 -
12 0.13 

0 -
2 0.031 

0 -
0 -
4 0.071 

0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -

31 0.027 

0 -
38 0.051 

0 -
0 -
0 -
0 -
1 9.3 

1 0.006 

0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -

Max 
(mg/kg) 

-
3.8 

-
0.046 

-
-

0.62 

-
-
-
-

-
-
-
-
-
-
-

3.2 

-
12 

-
-
-
-

9.3 

0.006 

-
-
-
-
-
-
-
-
-
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DP Canyon Reach Report 

Table 0-3.0-3 (continued) 

Nondetects Detects 

Total Min Max Min Max 
Analyte Count Count (mg/kg) (mg/kg) Count (mg/kg) (mg/kg) 

Volatile Organic Compounds Analyzed by EPA Method 8260 (continued) 

tert-Butylbenzene 6 6 0.005 0.006 0 - -
Carbon disulfide 6 6 0.005 0.006 0 - -
Carbon tetrachloride 6 6 0.005 0.006 0 - -
Chlorobenzene 6 6 0.005 0.006 0 - -
Chlorodibromomethane 6 6 0.005 0.006 0 - -
Chloroethane 6 6 0.01 0.012 0 - -
Chloroform 6 6 0.005 0.006 0 - -
Chloromethane 6 6 0.01 0.012 0 - -
2-Chlorotoluene 6 6 0.005 0.006 0 - -
4-Chlorotoluene 6 6 0.005 0.006 0 - -
1 ,2-Dibromo-3-chloropropane 6 6 0.01 0.012 0 - -
1 ,2-Dibromoethane 6 6 0.005 0.006 0 - -

Dibromomethane 6 6 0.005 0.006 0 - -
1 ,2-Dichlorobenzene 55 55 0.005 4.2 0 - -

1 ,4-Dichlorobenzene 55 55 0.005 4.2 0 - -
Dichlorodifluoromethane 6 6 0.01 0.012 0 - -
1, 1-Dichloroethane 6 6 0.005 0.006 0 - -
1 ,2-Dichloroethane 6 6 0.005 0.006 0 - -
1,1-Dichloroethene 6 6 0.005 0.006 0 - -
cis-1,2-Dichloroethene 6 6 0.005 0.006 0 - -
trans-1 ,2-Dichloroethene 6 6 0.005 0.006 0 - -
1 ,2-Dichloropropane 6 6 0.005 0.006 0 - -
1 ,3-Dichloropropane 6 6 0.005 0.006 0 - -
2,2-Dichloropropane 6 6 0.005 0.006 0 - -
1, 1-Dichloropropene 6 6 0.005 0.006 0 - -
cis-1 ,3-Dichloropropene 6 6 0.005 0.006 0 - -

trans-1 ,3-Dichloropropene 6 6 0.005 0.006 0 - -
Ethylbenzene 6 6 0.005 0.006 0 - -
2-Hexanone 6 6 0.021 0.024 0 - -
lodomethane 6 6 0.005 0.006 0 - -
lsopropylbenzene 6 6 0.005 0.006 0 - -
4-lsopropyltoluene 6 6 0.005 0.006 0 - -
4-Methyl-2-pentanone 6 6 0.021 0.024 0 - -
Methylene Chloride 6 6 0.002 0.006 0 - -
1-Propylbenzene 6 6 0.005 0.006 0 - -
Styrene 6 6 0.005 0.006 0 - -

1,1,1,2-Tetrachloroethane 6 6 0.005 0.006 0 - -

ER19990010 D-25 August 1999 



DP Canyon Reach Report 

Table D-3.0-3 (continued) 
l 

Nondetects Detects 

Total Min Max Min Max L 
Analyte Count Count (mg/kg) (mg/kg) Count (mg/kg) (mg/kg) 

Volatile Organic Compounds Analyzed by EPA Method 8260 (continued) 

1,1 ,2,2-Tetrachloroethane 6 6 0.005 0.006 0 - - l 
Tetrachloroethene 6 6 0.005 0.006 0 - -
Toluene 6 5 0.005 0.008 1 0.002 0.002 l 
1,1 ,2-Trichloro-1 ,2,2- 6 6 0.005 0.006 0 - -
trifluoroethane 

1,1, 1· Trichloroethane 6 6 0.005 0.006 0 - - t 
1,1 ,2· Trichloroethane 6 6 0.005 0.006 0 - -
Trichloroethene 6 6 0.005 0.006 0 - -
Trichlorofluoromethane 6 6 0.005 0.006 0 - -
1 ,2,3· Trichloropropane 6 6 0.005 0.006 0 - -
1 ,2,4-Trimethylbenzene 6 6 0.005 0.006 0 - - l 
1 ,3,5-Trimethylbenzene 6 6 0.005 0.006 0 - -
Vinyl chloride 6 6 0.01 0.012 0 - -
Xylene (total) 6 6 0.005 0.006 0 - - l 
Total Petroleum Hydrocarbons-Diesel Range Organics Analyzed by EPA Method 8015M 

Organics, diesel range 41 0 - - 41 31 680 t 
•A dash in the table means "not applicable." 

l 
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Table D-3.0-4 

Summary of Inorganic Chemical Analyses for Alluvial Groundwater and Storm Water in DP Canyon 
Filtered -~---··- Unfiltered ------------------- I 

Nondetect Detect Total Nondetect Detect Total 

Min Max Min Max Min Max Min Max Min Max Min Max 
Analyte Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) 

Target Anatyte List Metals Analyzed by EPA Method 6010 

Aluminum 7 100 100 7 27.1 2100 14 27.1 2100 2 100 100 16 36.6 8100 18 36.6 8100 

Antimony 14 2.5 20 - . - - 14 2.5 20 17 2.5 20 1 5.3 5.3 18 2.5 20 

Arsenic 12 2.4 4 2 3.3 6.3 14 2.4 6.3 13 2.4 4 5 3.2 8 18 2.4 8 

Barium - - - 14 10.4 210 14 10.4 210 - - - 18 49 200 18 49 200 

Beryllium 14 0.2 4 - - - 14 0.2 4 15 0.2 4 3 0.53 0.89 18 0.2 4 

Boron - - - 5 33.1 67 5 33.1 67 - - - 3 41.1 64.6 3 41.1 64.6 

Cadmium 14 0.2 5 - - - 14 0.2 5 17 0.2 5 1 0.34 0.34 18 0.2 5 

Calcium - - - 14 4970 110000 14 4970 110000 - - - 18 15000 95000 18 15000 95000 

Chromium, total 12 0.3 10 2 0.63 1.2 14 0.3 10 12 0.3 10 6 5.8 15.3 18 0.3 15.3 

Cobalt 13 0.5 20 1 0.8 0.8 14 0.5 20 11 0.5 20 7 0.81 4.8 18 0.5 20 

Copper 9 20 20 5 0.9 4.8 14 0.9 20 9 20 20 9 1.1 49.5 18 1.1 49.5 

Iron 3 40 40 11 50 1050 14 40 1050 - - - 18 103 7760 18 103 7760 

Lead 11 1 1.1 3 1 5 14 1 5 6 1 1.1 12 1 64.2 18 1 64.2 

Lithium 1 1 1 4 3.9 12.1 5 1 12.1 - - - 3 8.5 13.5 3 8.5 13.5 

Magnesium - - - 14 328 6900 14 328 6900 - - - 18 1600 6500 18 1600 6500 

Manganese 6 10 830 8 0.97 760 14 0.97 830 5 10 870 13 17.6 870 18 10 870 

Mercury 14 0.02 0.2 - - - 14 0.02 0.2 16 0.02 0.2 2 0.03 0.06 18 0.02 0.2 

Molybdenum 3 2.6 4.3 2 3.2 5.4 5 2.6 5.4 2 2.6 2.6 1 3.4 3.4 3 2.6 3.4 

Nickel 9 40 40 5 1.2 2.8 14 1.2 40 9 40 40 9 2.3 11.2 18 2.3 40 

Potassium - - - 14 1130 17700 14 1130 17700 - - - 18 3030 17700 18 3030 17700 

Selenium 14 2.6 4 - - - 14 2.6 4 17 2.6 4 1 3 3 18 2.6 4 

Silver 14 0.6 10 - - - 14 0.6 10 18 0.6 10 - - - 18 0.6 10 

Sodium 1 76000 76000 13 1230 110000 14 1230 110000 - - - 18 4900 100000 18 4900 100000 
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Filtered 

Nondetect Detect 

Min Max Min 
Analyte Count (pg/L) (pg/L) Count (pg/L) 

Target Analyte List Metals Analyzed by EPA Method 6010 (continued) 

Strontium - - - 5 17 

Thallium 11 2.6 5 3 3 

Uranium 5 60 126 - -
Vanadium 9 10 10 5 0.53 

Zinc 4 20 20 10 1.7 

General Water Quality Parameters 

Bicarbonate - - - 5 15000 

Bromide 5 200 200 - -
Carbon, total - - - 3 3800 
organic 

Chlorate 2 20 20 - -
Chloride - - 5 850 

Fluoride 2 100 100 3 820 

Iodide 2 100 100 - -
Ammonia as N 5 500 500 - -
Nitrate/Nitrite as N 1 50 50 2 250 

Nitrate as N - 2 230 

Nitrite as N 2 100 100 - -
Orthophosphate 2 200 200 - -
Phosphorus 1 100 100 2 120 

Silica, total - - 2 1700 

Sulfate - - 5 1500 

Grand Total 222 - - 176 -
• A dash in the table means "not applicable.• 

--- - - ...-.. - -

Max 
(pg/L) 

249 

6.9 

-
3.6 

70 

190000 

-
7700 

-
63000 

1300 

-
-

280 

230 

-
-
140 

2600 

7600 

-

-

Table D-3.0-4 (continued) 

Total Non detect 

Min Max Min Max 

Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count 

5 17 249 - - - 3 

14 2.6 6.9 10 3.1 5 8 

5 60 126 3 126 126 -
14 0.53 10 9 10 10 9 

14 1.7 70 5 20 20 13 

5 15000 190000 - - - 3 

5 200 200 3 200 200 -
3 3800 7700 - - - 3 

2 20 20 - - - -
5 850 63000 - - - 3 

5 100 1300 - - - 3 

2 100 100 - - - -
5 500 500 3 500 500 -
3 50 280 - - - 3 

2 230 230 - - - -
2 100 100 - - - -
2 200 200 - - - -
3 100 140 1 100 100 2 

2 1700 2600 - - - -
5 1500 7600 - - - 3 

398 - - 203 - - 253 

- - - - -

Unfiltered 

Detect 

Min Max 

(pg/L) (pg/L) Count 

114 251 3 

2.7 6.8 18 

- - 3 

0.6 15.6 18 

1.7 358 18 

87000 220000 3 

- - 3 

4000 7800 3 

- - -
27000 63000 3 

770 1300 3 

- - -
- - 3 

50 310 3 

- -
- - -
- -

110 120 3 

1500 7900 3 

456 

- - -

Total 

Min Max 

(pg/L) (pg/L) 

114 251 

2.7 6.8 

126 126 

0.6 15.6 

1.7 358 

87000 220000 

200 200 

4000 7800 

- -
27000 63000 

770 1300 

- -
500 500 

50 310 

100 120 

1500 7900 

- -

CJ 
lJ 
C) 
ll:l 

~ 
0 
::J 

:0 
(J) 
ll:l g. 
:0 
{g 
0 
4 

-



- - - - -· --- - --

rn 
~ Table D-3.0-5 
~ Summary of Radionuclide Analyses for Alluvial Groundwater and Storm Water in DP Canyon 
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Non detect 

Min Max 

Analyte Count (pCi/L) (pCi/L) 

Radlonuclldes Analyzed by Gamma Spectroscopy 

Actinium-228 11 -6.18 10 

Barium-140 11 -14 14.6 

Lead-210 2 -15.82 237.6 

Potassium-40 12 -96.3 86 

Protactinium-231 12 -28.27 57.8 

Protactinium-234M 12 -201.7 412 

Thorium-234 12 -311 61.9 

Americium-241 12 -11.7 7 

Annihilation radiation 9 -25.5 7.3 

Bismuth-211 12 -19.4 29.5 

Bismuth-212 12 -101 60.9 

Bismuth-214 12 -14.8 8.41 

Cadmium-1 09 12 -84.6 53 

Cerium-139 12 -1.07 0.805 

Cerium-144 12 -3.05 14.6 

Cesium-134 12 -1.45 0.85 

Cesium-137 12 ·1.2 1.68 

Cobalt-57 12 -0.446 0.592 

Cobalt-60 12 -2.41 2.54 

Europium-152 12 -5.45 2.21 

lodine-129 3 -1.36 1.7 

Lanthanum-140 9 -1000 3460 

Lead-211 12 -42 54.3 

Filtered 

Detect 

Min Max 

Count (pCill) (pCi/l) Count 

1 15.6 15.6 12 

1 23 23 12 

1 94.52 94.52 3 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 9 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 12 

- - - 3 

- -' - 9 

- - - 12 

Unfiltered 

Total Nondetect Detect 

Min Max Min Max Min Max 

(pCi/L) (pCi/L) Count (pCi/L) (pCi/L) Count (pCi/l) (pCi/L) 

-6.18 15.6 12 -9.69 4.84 - . - -
-14 23 12 -9.77 35 - - -

-15.82 237.6 2 -29.62 -25.99 1 100.3 100.3 

-96.3 86 11 -77 54.9 1 42.27 42.27 

-28.27 57.8 11 -57 60.2 1 52.9 52.9 

-201.7 412 10 -135 450 2 456 630 

-311 61.9 10 -362 -1.91 2 60.96 66.33 

-11.7 7 12 -4.56 6.6 - - -
-25.5 7.3 9 -26 6.9 - - -

-19.4 29.5 12 -39.5 7.97 - - -

-101 60.9 12 -67.9 60 - ·- -

-14.8 8.41 12 -8.93 13.5 - - -
-84.6 53 12 -85.49 41.3 - - -
-1.07 0.805 12 -1.3 1.06 - - -
-3.05 14.6 12 -4.81 7.81 - - -
-1.45 0.85 12 -1.9 1.96 - - -
-1.2 1.68 12 -2.21 2.84 - - -

-0.446 0.592 12 -1.31 0.9 - - -
-2.41 2.54 12 -2.91 3.04 - - -
-5.45 2.21 12 -4.66 2.5 - - -

-1.36 1.7 3 -1.86 -0.78 - - -
-1000 3460 9 -2400 625 - - -

-42 54.3 12 -23.9 38.12 - - -

Total 

Min 

Count (pCi/L) 

12 -9.69 

12 -9.77 

3 -29.62 

12 -77 

12 -57 

12 -135 

12 -362 

12 -4.56 

9 -26 

12 -39.5 

12 -67.9 

12 -8.93 

12 -85.49 

12 -1.3 

12 -4.81 

12 -1.9 

12 -2.21 

12 -1.31 

12 -2.91 

12 -4.66 

3 -1.86 

9 -2400 

12 -23.9 

Max 

(pCi/L) 

4.84 

35 

100.3 

54.9 

60.2 

630 

66.33 

6.6 

6.9 

7.97 

60 

13.5 

41.3 

1.06 

7.81 
I 
I 
I 
I 

1.96 I 

2.84 

0.9 

3.04 

2.5 

-0.78 

625 

38.12 
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Filtered 

Non detect Detect 

Min Max Min 

Analyte Count (pCi/L) (pCi/L) Count {pCi/l) 

Rad/onucl/des Analyzed by Gamma Spectroscopy (continued) 

Lead-212 12 -2.33 6.61 - -
Lead-214 12 -13.2 5.61 - -
Manganese-54 12 -1.08 1.14 - -
Mercury-203 12 -1.84 2.23 - -
Neptunium-237 12 -24 11.6 - -
Protactinium-233 12 -0.806 4.05 - -
Radium-223 12 -74.9 33.85 - -
Radium-224 12 -86 30.29 - -
Radium-226 12 -35.77 105 - -
Radon-219 12 -20.8 18 - -
Ruthenium-106 12 -14.61 14.3 - -
Selenium-75 12 ·1.22 1.82 - -
Sodium-22 12 ·0.98 1.8 - -
Strontium-85 12 ·8.15 1.96 - -
Thallium-208 12 -3.6 2.89 - -
Thorium-227 12 ·21.1 7.1 - -
Tin-113 12 ·1.41 2.3 - -
Uranlum-235 12 ·9.52 1.95 - -
Yttrium-88 12 ·5 0.79 - -
Zlnc-65 12 ·2.48 4.7 - -
Isotopic Plutonium Analyzed by Chemical Separation/Alpha Spectroscopy 

Plutonium-238 12 0 0.051 - -
Plutonlum-239,240 12 -0.0059 0.04 - -

--. ~ -- .... -- -

Table 0-3.0-5 (continued) 

Total 

Max Min Max 

(pCi/l) Count (pCi/l) (pCi/l) Count 

- 12 -2.33 6.61 12 

- 12 -13.2 5.61 12 

- 12 -1.08 1.14 12 

- 12 -1.84 2.23 12 

- 12 -24 11.6 12 

- 12 -0.806 4.05 12 

- 12 -74.9 33.85 12 

- 12 -86 30.29 12 

- 12 -35.77 105 12 

- 12 -20.8 18 12 

- 12 -14.61 14.3 12 

- 12 ·1.22 1.82 12 

- 12 -0.98 1.8 12 

- 12 ·8.15 1.96 12 

- 12 ·3.6 2.89 12 

- 12 -21.1 7.1 12 

- 12 ·1.41 2.3 12 

- 12 ·9.52 1.95 12 

- 12 ·5 0.79 12 

- 12 ·2.48 4.7 12 

- 12 0 0.051 12 

- 12 -0.0059 0.04 8 

... - - -

Unfiltered 

Nondetect Detect 

Min Max Min 

(pCi/l) (pCi/L) Count (pCi/l) 

-7 5.12 - -
-7.5 8.15 - -
-2.1 0.82 - -
-0.94 2 - -
-22.4 0.42 - -
-2.83 3.92 - -
-42.9 25 - -
-92 39.1 - -
-33 92.6 - -

-10.7 24.7 - -
·5.1 15.9 - -
·1.59 1.42 - -
-2.4 2.26 - -

·8.93 1.62 - -
·2.95 4.54 - -
·18.5 6.9 - -
·2.43 1.59 - -
·7.3 1 - -
·3.15 1 - -
-4.09 8.4 - -

·0.024 0.09 - -
-0.018 0.08 4 0.071 

- - -

Max 

(pCi/l) 

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
0.25 

-

Total 

Min Max 

Count (pCi/l) (pCi/l) 

12 -7 5.12 

12 -7.5 8.15 

12 -2.1 0.82 

12 -0.~4 2 

12 -22.4 0.42 

12 -2.83 3.92 

12 -42.9 25 

12 -92 39.1 

12 -33 92.6 

12 -10.7 24.7 

12 -5.1 15.9 

12 ·1.59 1.42 

12 ·2.4 2.26 

12 ·8.93 1.62 

12 -2.95 4.54 

12 -18.5 6.9 1 

12 -2.43 1.59 

12 -7.3 1 

12 ·3.15 1 

12 -4.09 8.4 

12 ·0.024 0.09 

12 ·0.018 0.25 

- - -
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Filtered 

Non detect Detect 

Min Max Min 
Analyte Count (pCI/L) (pCIIL) Count (pCi/L) 

Isotopic Uranium Analyzed by Chemical Separation/Alpha Spectroscopy 

Uranium-234 - - - 12 0.373 

Uranium-235 12 O.Q15 0.14 - -
Uranlum-238 6 0.039 0.2 6 O.D7 

Strontlum-90 Analyzed by Beta Proportional Counting 

Strontium-90 - - - 12 38.9 

Tritium Analyzed by Liquid Sclntl1/atlon 

Tritium - - - - -
Grand Total 531 - - 33 -

•A dash In the table means "not applicable." 

Table 0-3.0-5 (continued) 

Total 

Max Min Max 

(pCi/L) Count (pCIJL) (pCi/L) Count 

1.73 12 0.373 1.73 -
- 12 0.015 0.14 11 

0.42 12 0.039 0.42 5 

207.83 12 38.9 207.83 -

- - - - 11 

- 564 - - 532 

Unfiltered 

Non detect Detect 

Min Max Min 

(pCI/L) (pCI/L) Count (pCi/L) 

- - 12 0.415 

0 0.18 1 0.057 

0.047 0.2 7 0.07 

- - 12 40.7 

3.38 210 1 280 

- - 44 -
--

Total 

Max Min 

(pCi/L) Count (pCi/L) 

1.32 12 0.415 

0.057 12 0 

0.239 12 0.047 

195.72 12 40.7 

280 12 3.38 

- 576 -
L__ _____ -

Max 

(pCi/L) 

1.32 

0.18 

0.239 

195.72 

280 

-
----
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Table D-3.0-6 
Summary of Organic Chemical Analyses for Alluvial Groundwater and Storm Water in DP Canyon 

Filtered Unfiltered 

Non detect Detect Total Nondetect Detect 

Min Max Min Max Min Max Min Max Min Max 
Analyte Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) 

Polychlorinated Biphenyls Analyzed by EPA Method 8081 

Aroclor-1016 5 0.5 1.1 - . - - 5 0.5 1.1 17 0.5 1.7 - - -
Aroclor-1221 5 0.5 2.1 - - - 5 0.5 2.1 17 0.5 3.3 - - -
Aroclor-1232 5 0.5 1.1 - - - 5 0.5 1.1 17 0.5 1.7 - - -
Aroclor-1242 5 0.5 1.1 - - - 5 0.5 1.1 17 0.5 1.7 - - -
Aroclor-1248 5 0.5 1.1 - - - 5 0.5 1.1 17 0.5 1.7 - - -
Aroclor-1254 5 1 1.1 - - - 5 1 1.1 17 1 1.7 - - -
Aroclor-1260 5 1 1.1 - - - 5 1 1.1 17 1 1.7 - - -
Aldrin 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
a-BHC 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -

--

B-BHC 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
S-BHC 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
y-BHC 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
a-Chlordane 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
y-Chlordane 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
4,4'-DDD 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -
4,4'-[)DE 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -
4,4'-DDT 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -

Dieldrin 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -
Endosulfan I 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - -
Endosulfan II 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -

Endosulfan sulfate 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -

Endrin 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - -
Endrin aldehyde 2 0.1 0.11 - - - 2 0.1 0.11 11 0.01 0.17 - - -

- ___, -., ___, ~ --, ---. .._, __, --, --, --, 

Count 

17 

17 

17 

17 

17 

17 

17 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

-, 

Total 

Min Max 

(pg/L) (pg/L) 

0.5 1.7 

0.5 3.3 

0.5 1.7 

0.5 1.7 

0.5 1.7 

1 1.7 

1 1.7 

0.05 0.083 

0.05 0.083 

0.05 0.083 

0.05 0.083 

0.05 0.083 

0.05 0.083 

0.05 0.083 

0.1 0.17 

0.1 0.17 

0.1 0.17 

0.1 0.17 i 

0.05 0.083 

0.1 0.17 

0.1 0.17 

0.1 0.17 I 

0.01 0.17 i 
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Table D-3.0-6 (continued) 

I I Filtered ----- ~- - ----.. Unfiltered I 
I I I 1 

Nondetect Detect Total Non detect Detect Total I 

Min Max Min Max Min Max Min Max Min Max Min Max 
Analyte Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) 

Polychlorinated Biphenyls Analyzed by EPA Method 8081 (continued) 

1 Endrin ketone 2 0.1 0.11 - - - 2 0.1 0.11 11 0.1 0.17 - - - 11 0.1 0.17 

1 Heptachlor 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - - 11 0.05 0.083 

Heptachlor Epoxide 2 0.05 0.053 - - - 2 0.05 0.053 11 0.05 0.083 - - - 11 0.05 0.083 

4,4'-Methoxychlor 2 0.5 0.53 - - - 2 0.5 0.53 11 0.5 0.83 - - - 11 0.5 0.83 

Semivolatile Organic Compounds Analyzed by EPA Method 8270 

Acenaphthene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Acenaphthylene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Aniline 4 20 20 - - - 4 20 20 17 20 44 - - - 17 20 44 

Anthracene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Azobenzene 4 20 20 - - - 4 20 20 17 20 44 - - - 17 20 44 

Benzidine 1 10 10 - - - 1 10 10 6 10 22 - - - 6 10 22 

Benz(a)anthracene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Benzo(a)pyrene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 
--

Benzo(b)fluoranthene 4 10 10 - - - 4 10 10 14 10 22 3 1.1 1.6 17 1.1 22 

Benzo(g,h,i)perylene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Benzo(k)fluoranthene 4 10 10 - - - 4 10 10 13 10 22 - - - 13 10 22 

Benzoic acid 3 50 50 1 6.3 6.3 4 6.3 50 17 50 110 - - - 17 50 110 

Benzyl alcohol 4 20 20 - - - 4 20 20 17 20 44 - - - 17 20 44 

Bis(2-chloroethoxy)methane 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Bis(2-chloroethyl)ether 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Bis(2-ethylhexyl)phthalate 2 10 10 2 22 36 4 10 36 12 10 10 5 4 9 17 4 10 

4-Bromophenyl-phenylether 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Butylbenzylphthalate 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Carbazole 1 10 10 - - - 1 10 10 6 10 22 - - - 6 10 22 
-

CJ 
lJ 

~ 
~ 
::J 

if? 
[l) 

g. 
:n 
] 
:::1. 



)::. 
c: 

10 

~ 

~ 

9 
(,) 

""' 

~ ..... 

I ..... 
0 

---. 

Filtered 

Nondetect Detect 

Min Max Min 

Analyte Count (pg/L) (pg/L) Count (pg/L) 

5emivolatl/e Organic Compounds Analyzed by EPA Method 8270 (continued) 

4-Chloro-3-methylphenol 4 20 20 - -
4-Chloroaniline 4 20 20 - -
2-Chloronaphthalene 4 10 10 - -
2-Chlorophenol 4 10 10 - -
4-Chlorophenyl-phenyl ether 4 10 10 - -
Chrysene 4 10 10 - -
Dibenz( a, h )anthracene 4 10 10 - -
Dibenzofuran 4 10 10 - -
1 ,2-Dichlorobenzene 4 10 10 - -
1 ,3-Dichlorobenzene 4 10 10 - -
1 A-Dichlorobenzene 4 10 10 - -
3,3'-Dichlorobenzidine 4 20 20 - -

2,4-Dichlorophenol 4 10 10 - -
Diethylphthalate 4 10 10 - -
Dimethyl phthalate 4 10 10 - -
2,4-Dimethylphenol 4 10 10 - -

Di-n-butylphthalate 4 10 10 - -
4,6-Dinitro-2-methylphenol 4 50 50 - -
2,4-Dinitrophenol 4 50 50 - -
2,4-Dinitrotoluene 4 10 10 - -
2,6-Dinitrotoluene 4 10 10 - -
Di-n-octylphthalate 4 10 10 - -
Fluoranthene 4 10 10 - -
Fluorene 4 10 10 - -

-

----. --, --. --. ..... ...... ..... 

Table D-3.0-6 (continued) 

Total 

Max Min Max 

(pg/L) Count (pg/L) (pg/L) 

- 4 20 20 

- 4 20 20 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 20 20 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 50 50 

- 4 50 50 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

- 4 10 10 

._ ... -

Unfiltered 

Nondetect Detect 

Min Max Min Max 

Count (pg/L) (pg/L) Count (pg/L)· (pg/L) 

17 20 44 - - -
17 20 44 - - -
17 10 22 - - -
17 10 22 - - -
17 10 22 - - -
16 10 22 1 1.1 1.1 

17 10 22 - - -
17 10 22 - - -
22 5 22 - - -
22 5 22 - - -
22 5 22 - - -
17 20 44 - - -
17 10 22 - - -
17 10 22 - - -
17 10 22 - - -
17 10 22 - - -
16 10 14 1 4.1 4.1 

17 50 110 - - -
17 50 110 - - -
17 10 22 - - -
17 10 22 - - -
14 10 22 3 1 1.5 

15 10 22 2 1.2 1.7 

17 10 22 - - -

- - - -

Total 

Min 

Count (pg/L) 

17 20 

17 20 

17 10 

17 10 

17 10 

17 1.1 

17 10 

17 10 

22 5 

22 5 

22 5 

17 20 

17 10 

17 10 

17 10 

17 10 

17 4.1 

17 50 

17 50 

17 10 

17 10 

17 1 

17 1.2 

17 10 

- -

Max 1 

(pg/L) 

44 

44 

22 
I 

22 

22 I 

22 I 

22 

22 

22 

22 ! 

22 

44 

22 

22 

22 

22 

14 

110 

110 

22 

22 

22 

22 

22 
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Table D-3.0-6 (continued) 

r-- -- I I Filtered I I I Unfiltered I 
Nondetect Detect Total Nondetect Detect Total I 

Min Max Min Max Min Max Min Max Min Max Min Max 
1 

Analyte Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) Count (pg/L) (pg/L) 

Semivolatlle Organic Compounds Analyzed by EPA Method 8270 (continued) 

Hexachlorobenzene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Hexachlorobutadiene 4 10 10 - - - 4 10 10 19 s 22 - - - 19 s 22 

Hexachlorocyclopentadiene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Hexachloroethane 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

lndeno(1,2,3-cd)pyrene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

lsophorone 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

2-Methylnaphthalene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

2-Methylphenol 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

4-Methylphenol 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Naphthalene 4 10 10 - - - 4 10 10 19 s 22 - - - 19 s 22 

2-Nitroaniline 4 50 50 - - - 4 50 50 17 50 110 - - - 17 50 110 

3-Nitroaniline 4 50 50 - - - 4 50 50 17 10 110 - - - 17 10 110 

4-Nitroaniline · 4 20 20 - - - 4 20 20 17 20 44 - - - 17 20 44 

Nitrobenzene 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

2-Nitrophenol 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

4-Nitrophenol 4 so 50 - - - 4 so 50 17 50 110 - - - 17 50 110 

N-Nitrosodimethylamine 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

N-Nitroso-di-n-propylamine 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

N-Nitrosodiphenylamine 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

2,2'-0xybis(1-chloropropane) 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Pentachlorophenol 4 50 50 - - - 4 50 50 17 50 110 - - - 17 50 110 

Phenanthrene 4 10 10 - - - 4 10 10 16 10 22 1 1 1 17 1 22 

Phenol 4 10 10 - - - 4 10 10 17 10 22 - - - 17 10 22 

Pyrena 4 10 10 - - - 4 10 10 14 10 22 3 1.1 1.7 17 1.1 22 
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Filtered 

Nondetect Detect 

Min Max Min 

Analyte Count (pgll) (pg/L) Count (pg/L) 

Semlvolat/le Organic Compounds Analyzed by EPA Method 8270 (continued) 

Pyridine 1 10 10 - -
Toxaphene (technical grade) 2 5 5.3 - -
1,2,4-Trichlorobenzene 4 10 10 - -
2,4,5-Trichlorophenol 4 50 50 - -
2,4,6-Trichlorophenol 4 10 10 - -
Volatile Organic Compounds Analyzed by EPA Method 8260 

Acetone - - - - -
Benzene - - - - -
Bromobenzene - - - - -
Bromochloromethane - - - - -
Bromodichloromethane - - - - -
Bromoform - - - - -
Bromomethane - - - - -
2-Butanone - - - - -
n-Butylbenzene - - - - -
sec-Butylbenzene - - - - -
tert-Butylbenzene - - - - -
Carbon disulfide - - - - -
Carbon tetrachloride - - - - -
Chlorobenzene - - - - -
Chlorodibromomethane - - - - -
Chloroethane - - - - -
Chloroform - - - - -
Chloromethane - - - - -

Table 0-3.0-6 (continued) 

Total 

Max Min Max 

(pg/L) Count (pg/L) (pg/L) 

- 1 10 10 

- 2 5 5.3 

- 4 10 10 

- 4 50 50 

- 4 10 10 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - -

Unfiltered 

Non detect Detect 

Min Max Min Max 

Count (pg/L) (pg/L) Count (pg/L) (pg/L) 

6 10 22 - - -
1, 5 8.3 - - -
HI 5 22 - - -
17 ., 50 110 - - -
17 10 22 - - -

17 20 35 1 38 38 

18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 2.7 10 - - -
16 5.8 20 2 8.2 8.3 

18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 10 10 - -
18 5 5 - - -
16 10 10 -

- - - -

Total 

Min 

Count (pg/L) 

6 10 

11 5 

19 5 

17 50 

17 10 

18 20 

18 5 

18 5 

18 5 

18 5 

18 5 

18 2.7 

18 5.8 

18 5 

18 5 

18 5 

18 5 

18 5 

18 5 

18 5 

18 10 

18 5 

18 10 

-- -

I 
I 

Max 

(pg/L) 

22 

8.3 

22 

110 

22 

38 

5 

5 

5 

5 

5 

10 

20 

5 

5 

5 

5 

5 

5 

5 

10 

5 

10 
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Table D-3.0-6 (continued) 

~--- I Fillered n------- I Unfiltered I 
I I I I I 

Nondetect Detect Total Non detect Detect Total 
I 

' 

Min Max Min Max Min Max Min Max Min Max Min Max 

Analyte Count (pg/L) (pgll) Count (pgfl) (pgfl) Count (pgll) (pgfl) Count (pgll) (pgfl) Count (pgll) (pgfl) Count (pgfl) (pg/L) 

Volatile Organic Compounds Analyzed by EPA Method 8260 (continued) 

2-Chlorotoluene - - - - - - - - - 18 5 5 - - - 18 5 5 

4-Chlorotoluene - - - - - - - - - 18 5 5 - - - 18 5 5 

1,2-Dibromo-3-chloropropane - - - - - - - - - 18 10 10 - - - 18 10 10 

1,2-Dibromoethane - - - - - - - - - 18 5 5 - - - 18 5 5 

Dibromomethane - - - - - - - - - 18 5 5 - - - 18 5 5 

Dichlorodifluoromethane - - - - - - - - - 18 10 10 - - - 18 10 10 

1,1-Dichloroethane - - - - - - - - - 18 5 5 - - - 18 5 5 

1,2-Dichloroethane - - - - - - - - - 17 5 5 1 7.6 7.6 18 5 7.6 

1,1-Dichloroethene - - - - - - - - - 18 5 5 - - - 18 5 5 

cis-1,2-Dichloroethene - - - - - - - - - 18 5 10 - - - 18 5 10 

trans-1 ,2-Dichloroethene - - - - - - - - - 18 5 10 - - - 18 5 10 

1,2-Dichloropropane - - - - - - - - - 18 5 5 - - - 18 5 5 

1,3-Dichloropropane - - - - - - - - - 18 5 5 - - - 18 5 5 

2,2-Dichloropropane - - - - - - - - - 18 5 5 - - - 18 5 5 

1,1-Dichloropropene - - - - - - - - - 18 5 5 - - - 18 5 5 

cis-1,3-Dichloropropene - - - - - - - - - 18 5 5 - - - 18 5 5 

trans-1,3-Dichloropropene - - - - - - - - 18 5 5 - - - 18 5 5 

Ethylbenzene - - - - - - - - - 18 5 5 - - - 18 5 5 

2-Hexanone - - - - - - - - - 18 20 20 - - - 18 20 20 

lodomethane - - - - - - - - - 18 5 5 - - - 18 5 5 

lsopropytbenzene - - - - - - - - - 18 5 5 - - - 18 5 5 

4-lsopropyltoluene - - - - - - - - - 18 5 5 - - 18 5 5 

4-Methyl-2-pentanone - - - - - - - - - 18 3.8 20 - 18 3.8 20 

Methylene chloride - - - - - - - - - 18 2.3 5 18 2.3 5 
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Table 0-3.0-6 (continued) 

Filtered 

Nondetect Detect Total 

Min Max Min Max Min Max 

I Analyte Count (pg/L) (pg/l) Count (pg/l) (pg/l) Count (pg/l) (pg/L) 

Volatile Organic Compounds Analyzed by EPA Method 8260 (continued) 

1-Propylbenzene - - - - - - - - -

Styrene - - - - - - - - -
1,1,1,2-Tetrachloroethane - - - - - - - - -

1,1,2,2-Tetrachloroethane - - - - - - - - -
Tetrachloroethene - - - - - - - - -
Toluene - - - - - - - - -
1,1,2-Trichloro-1,2,2- - - - - - - - - -
trifluoroethane 

1,2,3-Trichlorobenzene - - - - - - - - -
1,1,1-Trichloroethane - - - - - - - - -

1 ,1,2-Trichloroethane - - - - - - - - -

T richloroethene - - - - - - - - -
Trichlorofluoromethane - - - - - - - - -

1,2,3-Trichloropropane - - - - - - - - -

1,2,4-Trimethylbenzene - - - - - - - - -

1,3,5-Trimethylbenzene - - - - - - - - -

Vinyl chloride - - - - - - - - -

Xylene (total) - - - - - - - - -

1,2-Xylene - - - - - - - - -
'rota/ Petroleum Hydrocarbon-Diesel Range Organks Analyzed by EPA Method 8015M 

Organics, diesel range 3 500 500 - - - 3 500 500 

Grand Total 352 - - 3 - - 355 - -
*A dash In the table means "not applicable." 

··- -. ---. ___, --, - ..... .... -... __,. -

Unfiltered 

Nondetect Detect 

Min Max Min Max 

Count (pg/l) (pg/l) Count (pg/L) (pg/L) 

18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -

6 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 5 5 - - -
18 10 10 - - -
18 5 10 - - -
2 5 5 - - -

8 100 1000 - - -
2578 - - 23 -

-. - ~ .... 

Count 

18 

18 

18 

18 

18 

18 

18 

6 

18 

18 

18 

18 

18 

18 

18 

18 

18 

2 

8 

2601 

..., 

Total 

Min Max 

(pgll) (pg/l) 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

10 10 

5 10 

5 5 

100 1000 

.... -
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DP Canyon Reach Report 

D-4.0 ANALYTICAL RESULTS FOR DP CANYON DETECTED CHEMICALS AND 
RADIONUCLIDES 

Tables D-4.0-1 through D-4.0-3 present the detected inorganic chemicals, radionuclides, and organic 
chemicals for DP Canyon sediment samples. Tables D-4.0-4 through D-4.0-7 present the detected 
inorganic chemicals, radionuclides, organic chemicals, and water quality parameters for DP Canyon 
water samples. 

ER19990010 0-39 August 1999 
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DP Canyon Reach Report 

Table D-4.0-1 

Analytical Results for Detected Inorganic Chemicals in Sediment in DP Canyon Reaches 

en r " )> )> (") :: :: "tt < 0 CD en CD (") en 
::0 I» (') 0 "TlCD c :::l )> CD !!1 I» 

(") ::r 
(") (") I» I» 3: 0 CD en I» 

CD 3 I» C:3 "' c.. 3 ;;; "' c.. "' -1""' 0 I; cc :::l CD :z s; ~ 
en 0 :::l N 

!:!. §" §" '< n 0 0 0 0 :::l cc .... c:;· c.. "' :'i" "C 

"' "C i5" 
"'· 0 

:;· CD ::::!. 3 - 3 C" "C CD "' 
.., U> :::l < c.. :I: 

(') ~ --a CD CD 0 :::l c: c:· c:· c:· "' -· "' "C :::l "' U> :::l c: ::><" U> c:· !!1 c:· (') 

::r :::l 
U> a c: :::l c:;· 3 3 - c: ;::;: CD c.. c:· CD .... CD c:· 3 c:· 

0 ::r 3 3 3 _3 .... '< - 3 3 0 '< U> 3 c:;· 3 CD 

DP-4 0121-97-1347 21-05486 c2b fine 3930 0.77 (UJ-) 2 1.8 (J)b 51.4 0.57 (J) 0.09 (U)c 1490 5.2 2.3 (J) 13.4 6630 47.7 715 (J) 235 0.02 (U) 3 (J) 715 (J) 0.61 (U) 0.27 (U) 54.3 (J) 9.2 (J) 47.9 d 

DP-4 0121-97-1348 21-05488 c2b coarse 2860 0.74 (UJ-) 1.8 (J) 42.6 (J) 0.48 (J) 0.09 (U) 1000 (J) 3.1 2 (J) 6 6120 20.9 491 (J) 245 0.03 (J) 2.4 (J) 521 (J) 0.59 (U) 0.26 (U) 20.2 (J) 7.9 (J) 36.8 -

DP-4 1 0121-97-1349 21-05486 c2b I fine 2250 0.74 (UJ-) 1 .8 (J) I 28.8 (J) 0.36 (J) 0.09 (U) 765 (J) 2.8 2 (J) 
I 

9.3 4920 17.5 1 407 <Jl 206 0.02 (U) 2.2 (J) 414 (J) 0.59 (U) 0.26 (U) 24.8 (J) 6.9 (J) 28.9 -

DP-4 0121-97-1350 21-05487 c2a fine 3300 0.81 (UJ-) 1.6 (J) 41.4 (J) 0.54 (J) 0.1 (U) 1070 _(J) 3.9 3 (J) 15.1 6080 24.7 568 (J) 245 0.02 (U) 2.3 (J) 678 (J) 0.64 (U) 0.29 (U) 79.6 (J) 7.9 (J) 48.2 -
DP-4 0121-97-1351 21-05487 c2a fine 3100 0.8 (UJ-) 1.7 (J) 38 (J) 0.5 (J) 0.09 (U) 963 (J) 5.9 1.8 (J) 36.1 5680 35.2 546 (J) 214 0.02 (U) 2.2 (J) 568 (J) 0.64 (U) 0.28 (U) 55.6 (J) 7.1 (J) 50.3 -
DP-4 0121-97-1352 21-05489 c2b coarse 3190 0.76 (UJ-) 1.6 (J) 39.5 (J) 0.6 (J) 0.09 (U) 1130 3.2 2 (J) 6.2 5520 28.9 616 (J) 218 0.02 (U) 2.2 (J) 659 (J) 0.6 (U) 0.27 (U) 52.2 (J) 7.4 (J) 39.3 -
DP-4 0121-97-1353 21-05490 c2b fine 5460 0.75 (UJ-) 2.5 126 0.73 (J) 0.09 (U) 3350 5.9 3 (J) 12.5 7600 57.7 990 (J) 277 0.05 (J) 5.1 (J) 1030 (J) 0.59 (U) 0.26 (U) 87.5 (J) 11.5 53.4 -

DP-4 0121-97-1354 21-05491 c2b fine 3860 0.8 (UJ-) 2 (J) 46.8 (J) 0.55 (J) 0.09 (U) 3340 4.6 2.3 (J) 14.8 6470 29.5 639 (J) 270 0.03 (J) 3.2 (J) 669 (J) 0.63 (U) 0.28 (U) 33.6 (J) 8.4 (J) 40.2 -
DP-4 0121-97-1355 21-05491 c2b fine 3800 0.77 (UJ-) 2 (J) 50.7 0.59 (J) 0.09 (U) 2460 4.4 2.3 (J) 10.7 6080 29.5 639 (J) 241 0.03 (J) 3.1 (J) 637 (J) 0.61 (U) 0.27 (U) 40.6 (J) 8.5 (J) 38.1 -

DP~2 0121-97-1361 21-05501 c3b fine 5280 7.9 (U) 1.9 68 0.32 0.69 (U) 2500 9.8 2.1 9.6 8050 67.8 940 267 0.06(U) 3.3 744 0.47 0.63 116 11.1 70.9 -
DP-2 0121-97-1362 21-05500 f1 fine 7660 7.6 (U) 3 112 0.63 0.65 (U) 5150 8.3 4.7 14.4 9880 76.5 1430 333 0.09 6.6 1480 0.34 (U) 0.73 138 14.9 71.7 -

DP-2 0121-97-1363 21-05499 c3b fine 6370 7.7 (U) 2.2 84.3 0.64 0.66 (U) 5200 7.3 3.8 9.5 8810 60.7 1150 308 0.08 7 1230 0.47 0.95 122 12.6 59.9 -

DP-2 0121-97-1364 21-05498 f1 fine 6480 7.7 (U) 2.2 84.9 0.48 0.66 (U) 4030 6.9 4.2 11.1 8720 52.2 1200 293 0.05 (U) 4.8 1180 0.37 0.59 157 12.6 66.2 -
DP-1 0121-97-1431 21-05496 c3 fine 2180 0.592 (U) 2.41 51.4 0.593 0.198 (J) 1480 9.45 2.22 (J) 7.6 4960 116 550 (J) 198 0.051 3.49 (J) 404 (J) 0.355 (U) 0.184 (J) 134 (J) 9.24 72.3 -
DP-3 0121-97-1432 21-05497 c3.b fine 2250 0.52 (U) 1.95 40.1 0.533 0.402 (J) 2740 4.91 2.23 (J) 5.17 4090 51.1 515 (J) 83.7 0.059 3.47 (J) 499 (J) 0.312 (U) 0.222 (J) 254 (J) 8.05 39.5 -
DP-2 0121-97-1441 21-05502 c2 coarse 1360 0.524 (U) 1.58 103 0.42 (J) 0.105(U) 1090 1.8 4.71 (J) 2.6 (J) 3440 19.4 281 (J) 738 0.034 2.83 (J) 275 (J) 0.315 (U) 0.105 (U) 194 (J) 6.61 21.3 -I 
DP-2 0121-97-1442 21-05502 c2 coarse 1810 0.529 (U) 1.53 38.5 0.403 (J) 0.106 (U) 1150 2.16 2.34 (J) 2.9 4140 16.2 364 (J) 283 0.042 2.57 (J) 357 (J) 0.318 (U) 0.106 (U) 266 (J) 7 25 -
DP-1 CA21-98-0051 21-10929 c3 fine 5020 0.65 (UJ-) 2.7 90.1 0.52 (J) 0.22 (J) 3950 12 3.4 (J) 9.4 7890 93.8 (J+)e 1230 217 0.1 (J) 6.5 (J) 961 (J) 0.62 (U) 0.19 (U) 169 (J) 14.6 94 7.5 

DP-1 CA21-98-0052 21-10930 c1 coarse 1060 0.56 (UJ-) 0.95 (J) 28 (J) 0.11 (J) 0.04 (U) 5720 4.6 1.6 (J) 9.4 3410 21.7 (J+) 741 (J) 94.8 0.01 (U) 3.4 (J) 270 (J) 0.54 (U) 0.17(U) 47.9 (J) 6.3 (J) 52.7 7.6 

DP-1 CA21-98-0053 21-10931 c3 fine 3000 0.78 (UJ-) 2 (J) 81.1 0.34 (J) 0.31 (J) 2450 14.6 3.4 (J) 9 6940 207 (J+) 895 (J) 222 0.08 (J) 8.5 (J) 614 (J) 0.6 (U) 0.19 (U) 75.2 (J) 12.7 100 7.2 

DP-1 CA21-98-0054 21-10932 c2 fine 2880 0.66 (UJ-) 1.8 (J) 63.4 0.28 (J) 0.31 (J) 2960 14.8 3.7 (J) 15 7290 71.3(J+) 1040 (J) 187 0.06 (J) 6.5 (J) 611 (J) 0.69 (J) 0.2 (U) 72.6 (J) 15.7 166 6.9 

DP-1 CA21-98-0055 21-10933 f1 fine 4580 0.76 (UJ-) 3 135 0.56 (J) 0.4 (J) 8080 8.3 3.9 (J) 12.2 7770 97.5 (J+) 1420 321 0.12 (J) 7.5 (J) 1290 1.1 (J) 0.2 (U) 75.6 (J) 15.9 74.8 7.1 

DP"1 CA21-98-0056 21-10934 c1 coarse 872 1.2 (UJ-) 0.66 (J) 28.8 (J) 0.11 (J) 0.05 (J) 12000 3 1.2 (J) 11.4 2910 9.4 (J+) 580 (J) 117 0.01 (U) 2.2 (J) 247 (J) 0.54 (U) 0.17 (U) 68.7 (J) 5.4 (J) 41.7 7.5 

DP-1 CA21-98-0057 21-10935 f1 fine 5460 0.81 (UJ-) 2.6 119 0;61 (J) 0.12 (J) 3750 6.3 4.2 (J) 7.5 8460 23.5 (J+) 1300 (J) 270 0.03 (J) 6.7 (J) 1260 (J) 0.75 (J) 0.21 (U) 62 (J) 17.2 41.2 7.2 

DP-1 CA21-98-0058 21-10936 c3 fine 2210 1 (UJ-) 2.8 64.3 0.26 (J) 0.67 (J) 3480 13.4 2.5 (J) 12.1 5240 202 (J+) 700 (J) 247 0.25 4.2 (J) 442 (J) 0.54 (U) 0.16 (U) 64.1 (J) 10.3 99.4 7.6 

DP-1 CA21·98-0059 21-10936 c3 coarse 3280 0.57 (UJ-) 2.9 65.9 0.43 (J) 0.49 (J) 2910 16.6 3.1 (J) 13.1 7240 182 (J+) 876 (J) 178 0.16 8.7 561 (J) 0.55 (U) 0.17(U) 97.4 (J) 14.8 104 7.7 

DP-1 CA21-98-0060 21-10937 f1 fine - - - - - - - - - - - - - - - - - - - - - - 6.8 

DP-1 CA21-98-0061 21-10938 c1 coarse 1370 0.71 (UJ-) 1.2 (J) 30.7 (J) 0.16 (J) 0.05 (J) 5610 3 1.4 (J) 11 3910 9.8 (J+) 662 (J) 99.7 0.01 (U) 2.7 (J) 298(J) 0.54 (U) 0.17 (U) 110 (J) 6.2 (J) 53.7 6.3 

DP-1 CA21-98-0062 21-10939 c3 fine 2840 0.63 (UJ-) 2.1 (J) 91.3 0.41 (J) 0.38 (J) 3420 15.6 3.1 (J) 8.9 6130 205 (J+) 868 (J) 248 0.08 (J) 5.1 (J) 614 (J) 0.61 (U) 0.37 (J) 72.2 (J) 12.3 106 6.5 

DP-1 CA21-98-0063 21-10940 c2 fine 2680 0.98 (UJ-) 2.2 (J) 51.9 0.66 (J) 0.19(J) 1470 20.4 2.7 (J) 13.6 8010 99.6 (J+) 660 (J) 269 0.02 (J) 4.6 (J) 513 (J) 0.65 (U) 0.2 (U) 73 (J) 12.7 88.3 6.7 

DP-1 CA21-98-0064 21-10941 f1 fine 4050 0.64 (UJ-) 3 88.3 0.58 (J) 0.11 (J) 5380 8.7 3.7 (J) 6.6 7310 42.8 (J+) 1010 (J) 312 0.03 (J) 5.3 (J) 892 (J) 0.61 (U) 0.19 (U) 87 (J) 13.2 50 7 

DP-1 CA21-98-0065 21-10942 c3 fine 3810 0.58 (UJ-) 2.4 81.4 0.54 (J) 0.4 (J) 2210 19.6 3.1 (J) 10.4 7110 189 (J+) 832 (J) 292 0.05 (J) 5.5 (J) 652 (J) 0.56 (U) 0.17 (U) 99.3 (J) 12.1 106 6.3 

DP-1 CA21-98-0066 21-10942 c3 coarse 1660 0.59 (UJ-) 1.5 (J) 29.5 (J) 0.31 (J) 0.21 (J) 795 (J) 5.1 2.1 (J) 5.4 (J) 3580 53.4 (J+) 417 (J) 255 0.03 (J) 3.5 (J) 382 (J) 0.56 (U) 0.17 (U) 54.4 (J) 6.7 (J) 54.1 6.9 

DP-1 CA21-98-0067 21-10943 f1 fine - - - - - - - - - - - - - - - - - - - - - - 7 

DP-1 CA21-98-0068 21-10944 c1 coarse 754 0.56 (UJ-) 0.75 (J) 21 (J) 0.33 (J) 0.04 (U) 1370 1.3 (J) 1 (J) 7.9 3040 13.8 (J+) 256 (J) 142 0.01 (U) 1.5 (J) 198 (J) 0.54 (U) 0.16 (U) 38.6 (J) 4.3 (J) 29.6 7.2 
-- -------- - --

Note: Results are in mglkg. 
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Table D-4.0-1 (continued) L 
- - -··---

en r- C) 
~ )> C') :5: :5: 0 CD en m C') "tJ en < 

::0 I» 0 0 -nCD c: :::1 )> m CD I» C') ::r C') C') I» I» :5: 0 CD en I» 
CD 3 I» C:3 I» c. 3 - ... I» ... c. I» -1 ... 0 r- co :::1 CD z iii iD en 0 :::1 N - !?. 3" 3" Cll ... '< (') 0 0 0 a CD :::1 co ... n· c. I» "C I» "C (5" :!. 0 CD r:· 3 -3 c- "C CD I» 0 Cll :::1 < :;· 
0 iD :;· r:· "C I» :><" Cll r:· c. :I: 
::r :::1 --a CD CD 0 :::1 

3 r:· r:· I» -· Cl> :::1 c. Cll :::1 c: ~ r:· CD r:· 0 
Cll :::1 c: :::1 n· 3 - c: ;::; !11 r:· CD -< r:· ... 3 6 ::r 3 3 3 _3 3 3 6 n· - '< 3 Cll 3 CD 

L 
DP-1 CA21-98-0069 21-10942 c3 fine 3300 1.1 (UJ-) 2.8 66.5 0.52 (J) 0.37 (J) 1790 13.7 2.7 (J) 9.8 6640 161 (J+) 737 (J) 236 0.06 (J) 4.7 (J) 594 (J) 0.73 (J) 0.17 (U) 81.5 (J) 11.2 91.5 6.8 

DP-2 CA21-98-0070 21-05501 c3b fine - - - - - - - - - - - - - - - - - - - - - - -
L 

DP-2 CA21-98-0072 21-05501 c3b fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0073 21-05501 c3b coarse 2660 0.85 (UJ-) 1.7 (J) 39.4 (J) 0.47 (J) 0.22 (J) 923 (J) 3.3 2.4 (J) 14.2 5950 24.8 483 (J) 224 0.03 (J) 4.9 (J) 624 (J) 0.73 (U) 0.69 (J) 132 (J} 8.3 (J} 39.3 6.8 L 
DP-2 CA21-98-007 4 21-10950 c3b fine 2750 0.64 (UJ-} 2.1 (J} 51.6 0.46 (J} 0.08 (J} 1890 7.4 2.9 (J} 13.9 7030 35.7 590 (J) 224 0.02 (J} 4.1 (J} 576 (J) 1.3 0.19 (U) 90.1 (J} 10.1 (J} 68.3 7.1 

DP-2 CA21-98-0075 21-10950 c3b fine - - - - - - - - :- - - - - - - - - - - - - - -
DP-2 CA21-98-0076 21-10950 c3b coarse 1570 0.91(UJ-) 1.5 (J} 32.4 (J) 0.35 (J} 0.05 (U} 609 (J) 3.6 2.2 (J} 2.9 (J} 8570 26.9 330 (J) 241 0.01 (U} 2.5 (J) 346 (J) 0.67 (U) 0.21 (U} 88.4 (J} 9.7 (J} 47.3 7.1 L 
DP-2 CA21-98-0077 21-10951 c3a · fine - - - - - - - - '- - - - - - - - - - - - - - -
DP-2 CA21-98-0078 21-10951 c3a fine - - - - - - - - - - - - - - - - - - - - - - -

' L 
DP-2 CA21-98-0079 21-10951 c3a fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0080 21-10951 c3a coarse - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0081 21-10952 f1 fine - - - - - - - - - - - - - - - - - - - - - - - L 
DP-2 CA21-98-0082 21-05500 f1 fine 5170 1.4 (J} 2.9 101 0.64 (J) 0.25 (J} 4820 7.7 3.6 (J} 9.6 8460 69.3 1130 (J} 297 0.09 (J} 6 (J} 1450 0.64 (U} 0.2 (U} 169 (J} 13.7 65.7 7.5 

DP-2 CA21-98-0084 21-05500 f1 fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0085 21-05500 f1 coarse - - - - - - - - - - - - - - - - - - - - - - - l 
DP-2 CA21-98-0086 21-10954 c3b fine -- - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0087 21-10954 c3b fine - - - - - - - - '- - - - - - - - - - - - - - - L 
DP-2 CA21-98-0088 21-10954 c3b fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0089 21-10954 c3b coarse - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0090 21-10955 f1 fine - - - - - - - - - - - - - - - - - - - - - - - L 
DP-2 CA21-98-0091 21-10955 f1 fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0092 21-05499 c3b fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-0094 21-05499 c3b fine - ~ - - - - - - - - - - - - - - - - - - - - - - L 
DF-~' I CA21-98-0095 21-05499 c3b fine - - - - - - - - - - - - - - - - - - - - - - -

---

DP-2 CA21-98-0096 21-05502 c2 fine 3640 0.77 (UJ-) 1.8 (J} 55.6 (J} 0.51 (J) 0.06 (U) 2130 6.5 2.7 (J} 7 (J) 6930 33.1 694 (J} 222 0.02 (J} 4.3 (J} 797 (J) 0.74 (U} 0.23 (U} 213 (J} 10.2 (J} 68 6.8 l 
DP-2 CA21-98-0099 21-10959 f1 fine - - - - - - - - - - - - - - - - - - - - - - -
DP-2 CA21-98-01 00 21-10959 . f1 coarse - - - - - - - - - - - - - - - - - - - - - - -

DP-2 CA21-98-01 01 21-10960 c1 coarse 639 0.96 (J} 1.1 (J} 14 (J} 0.21 (J} 0.05 (U} 419 (J) 2.1 (J) 3 (J} 1.3 (J} 4840 6.8 221 (J} 161 0.01 (U} 2.7 (J) 213 (J} 0.71 (U} 0.22 (U} 49.5 (J} 3.7 (J} 28.6 7.1 l 
DP-3 CA21-98-0102 21-10961 c3a fine 2730 0.62 (UJ-} 1.6 (J} 48.3 0.45 (J} 0.14 (J} 1480 5.4 2.5 (J} 4.8 (J} 6350 37.2 560 (J} 204 0.01 (U} 4.1 (J} 633 (J) 0.59 (U) 0.18 (U} 100 (J} 9 (J} 50.6 6.9 

DP-3 CA21-98-01 03 21-10961 c3a coarse - - - - - - - - - - - - - - - - - - - - - - -
DP-3 CA21-98-01 04 21-10962 c3b fine 4300 0.65 (UJ-) 1.8 (J) 78.7 0.57 (J) 0.24 (J) 4130 6.5 3.3 (J) 8 7500 43.9 904 (J) 271 0.07 (J) 5.6 (J) 1390 0.63 (U} 0.19 (U} 135 (J) 11.9 (J} 53 7.4 L 
DP-3 CA21-98-0105 21-10962 c3b fine - - - - - - - - - - - - - - - - - - - - - - -
DP-3 CA21-98-01 06 21-10962 c3b fine - - - - - - - - - - - - - - - - - - - - - - - L 
DP-3 CA21-98-01 07 21-10962 c3b coarse - - - - - - - - - - - - - - - - - - - - - - -
DP-3 CA21-98-01 08 21-10963 c3b fine 2750 1.1 (UJ-) 1.5 (J) 50 0.42 (J) 0.05 (U) 1650 18.3 2.3 (J) 4 (J) 6180 80.1 572 (J) 192 0.01 (U) 3.6 (J} 679 (J) 0.71 (J) 0.19 (U} 87.6 (J} 9.2 (J} 48.7 7 

DP-3 CA21-98-01 09 21-10963 c3b fine - - - - - - - - - - - - - - - - - - - - - - - L 
DP-3 CA21-98-011 0 21-10963 c3b fine - - - - - - - - - - - - - - - - - - - - - - -

'------- -- -- - --_, -- -

l 
August 1999 D-42 ER19990010 



Table D-4.0-1 (continued) 
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6 :::r 3 3 3 .? 
.., 
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DP-3 CA21-98-0111 21-10964 f1 fine - - - - - - - - - - - -
DP-3 CA21-98-0112 21-10964 f1 fine - - - - - - - - - - - -
DP-3 CA21-98-0113 21-10964 f1 fine - - - - - - - - - - - -

I DP-3 CA21-98-0114 I 21-10964 f1 fine 
I - -~ - - - - - - - - - -I 

DP-3 CA21-98-0115 21-10964 f1 fine - - - - - - - - - - -
DP-3 CA21-98-0116 21-10965 f1 fine 5040 0.68 (UJ-) 2.6 86.5 0.63 (J) 0.05 (U) 1930 5.5 4.8 (J) 4.4 (J) 8610 11.6 

DP-3 CA21-98-0117 21-10965 f1 fine - - - - - - - - - - - -
DP-3 CA21-98-0118 21-10965 f1 coarse - - - - - - - - - - - -
DP-3 CA21-98-Q119 21-10966 f2 fine - - - - - - - - - - - -
DP-3 CA21-98-0120 21-10967 c1 coarse 769 0.57 (UJ-) 1.5 (J) 15.7 (J) 0.29 (J) 0.04 (U) 554 (J) 1.2 (J) 1.3 (J) 2.8 (J) 3130 9.8 

DP-4 CA21-98-0121 21-10968 f1 fine - - - - - - - - - - - -
DP-4 CA21-98-0122 21-10973 c2b fine - - - - - - - - - - - -
DP-4 CA21-98-0126 21-05491 c2b coarse - - - - - - - - - - - -
DP-4 CA21-98-0130 21-10969 c1 coarse 586 0.55 (UJ-) 0.61 (U) 10.5 (J) 0.2 (J) 0.04 (U) 282 (J) 0.88 (J) 0.94 (J) 3.8 (J) 1970 5.9 

DP-4 CA21-98-0131 21-05490 c2b fine - - - - - - - - - - - -
DP-4 CA21-98-0133 21-05490 c2b coarse - - - - - - - - - - - -
DP-2 CA21-98-0136 21-10956 c3b fine - - - - - - - - - - - -
DP-2 CA21-98-0137 21-10956 c3b coarse - - - - - - - - - - - -

DP-2 CA21-98-0148 21-10952 f1 fine - - - - - - - - - - - -
DP-4 CA21-98-0149 21-10968 f1 fine - - - - - - - - - - - -
DP-4 CA21-98-0150 21-10968 f1 fine - - - - - - - - - - - -
DP-4 CA21-98-0151 21-10973 c2b coarse - - - - - - - - - - - -
DP-3 CA21-98-0154 I 21-05497 c3b coarse 1300 0.59 (UJ-) 0.66 (U) 21.5 (J) 0.19 (J) 0.04 (U) ~09(J)- 1.8 (J) 1.7 (J) 3 (J) 2880 4.9 

- ---- ---- - -~- - - -~ 

a UJ- =The analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific quantitation limit or detection limit. The estimated detection limit may be biased low. 

b J =The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 

c U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

d A dash in the table means "not analyzed." 

e J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 

ER19990010 D-43 

DP {";anynn RA;:;rh Report 

s: s: , < (/) I» I» s: 0 CD (/) I» 
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- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -

1150 (J) 343 0.01 (U) 5.4 (J) 1500 0.65 (U) 0.2 (U) 129 (J) 15.5 24.3 6.6 

- - - - - - - - - - -
I 

- - - - - - - - - - - I 

- - - - - - - - - - - I 

187 (J) 133 0.01 (U) 1.5 (J) 212 (J) 0.55 (U) 0.17 (U) 34.2 (J) 4 (J) 27.3 6.5 • 

- - - - - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -

137 (J) 93.2 0.01 (U) 0.91 (J) 166 (J) 0.53 (U) 0.16 (U) 36.4 (J) 2.2 (J) 17.3 6.7 

- - - - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -

233 (J) 116 0.01 (U) 1.4 (J) 334 (J) 0.57 (U) 0.24 (J) 47.4 (J) 4.5 (J) 9.5 7.5 
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Table D-4.0-2 

Ancllytical RHults for Detected Radionuclides in Sediment in DP Canyon 

REach Sample 10 location ID Geomorphic Unit Sediment Facies Americium-241 Cesium-137 Plutonium-238 Plutonium-239,240 Strontium-90 

DP-4 0121-97-1347 21-05486 c2b fine 10.5 26.9 0.602 2.1 4.8 

DP-4 0121-97-1348 21-05488 c2b coarse 0.079 (U)a 65.2 0.094 2.5 7.6. 

OP-4 0121-97-1349 21-05486 c2b fine 0.838 (U) 80.7 0.076 2.98 1.52 

OP-4 0121-97-1350 21-05487 c2a fine 3.41 9.18 0.233 0.879 1.41 

DP-4 0121-97-1351 21-05487 c2a fine 2.22 8.22 0.317 0.495 1 

DP-4 0121-97-1352 21-05489 c2b coarse 0.937 (U) 21.2 0.279 1.05 3.38 

DP-4 0121-97-1353 21-05490 c2b fine 6.78 149 1.192 11.88 28.3 

OP-4 0121-97-1354 21-05491 c2b fine 1.45 109 0.09 4.45 31.1 

DP-4 0121-97-1355 21-05491 c2b fine 4.28 133 1.046' 48.3 26.9 

DP-2 0121-97-1361 21-05501 c3b fine 5.73 2.5 0.398 (U) 0.923 (U) 4.76 

DP-2 0121-97-1362 21-05500 f1 fine 5.18 76.2 O.t.o6' (U) 4.04 (U) 19.6 

DP-2 0121-97-1363 21-05499 c3b fine 1.65 94.7 0.181 (U) 4.13 (U) 32.8 

DP-2 0121-97-1364 21-05498 f1 fine 4.59 (U) 32.4 0.€11 (U) 2.77 (U) 7.5 

DP-1 0121-97-1431 21-05496 c3 fine 0.038 (U) 0.114 -0.005.(U) 0.039 -0.15 (U) 

DP-3 0121-97-1432 21-05497 c3b fine 28.6 93.2 2.21 11.2 12.1 

OP-2 0121-97-1441 21-05502 c2 coarse 1.23 36.3 0.263 2.45 3.88 

OP-2 0121-97-1442 21-05502 c2 coarse 1.22 34.6 0.187~ 2.1 5.22 

OP-1 CA21-98-0053 21-10931 c3 fine 0.34R 0.206 0 (U) 0.048 0.2 (U) 

DP-1 CA21-98-0055 21-10933 f1 fine 0 (U) 0.62 0.0047 (U) 0.068 0.27 (U) 
~ 

DP-1 CA21-98-0057 21-10935 f1 fine 0.15 (U) 0.12 (U) -0.0109 (U) 0.044 0.19 (U) 

DP-1 CA21-98-0065 21-10942 c3 fine -0.18 (U) 0.159 0.0049 (U) 0.075 0.05 (U) 

DP-1 CA21-98-0069 21-10942 c3 fine 0.4 (U) 0.101 (U) 0.0013 (U) 0.061 0.22 (U) 

DP-2 CA21-98-0070 21-05501 c3b fine 1.03 0.69 0.08 0.2 0.11 (U) 

DP-2 CA21-98·0072 21-05501 c3b fine 5.9 14.4 0.341. 1.411 5.8 

DP-2 CA21-98-0073 21-05501 c3b coarse 7.3 134 1.286 11.11 1.12 
~ 

DP-2 CA21-98-0074 21-10950 c3b fine 0.65 0.96 - - 0.13 (U) 

DP-2 CA21-98-0075 21-10950 c3b fine 0.94 (U) 1.35 - 0.33 (U) 

DP-2 CA21-98-0076 21-10950 c3b coarse 0.23 (U) 1.08 - - 0.7 

DP-2 CA21-98-0077 21-10951 c3a fine 1.56 3.43 0.068 0.28 0.56 (U) 

DP-2 CA21-98-0078 21-10951 c3a fine 2.5 3.66 0.112 0.475 0.54 (U) 

DP-2 CA21-98-0079 21-10951 c3a fine 4.1 4.85 0.229 0.915 0.76 

DP-2 CA21-98-0080 21-10951 c3a coarse 1.21 1.37 0.086 0.133 1.13 

DP-2 CA21-98-0081 21-10952 f1 fine 14.4 6.7 - - 1.58 

DP-2 CA21-98-0082 21-05500 f1 fine 13.4 51.1 0.703 3.41 11.3 

DP-2 CA21-98-0083 21-05500 f1 fine - - - - -
DP-2 CA21-98-0084 21-05500 f1 fine 1.9 25.7 0.151 5.56 -
DP-2 CA21-98-0085 21-05500 f1 coarse 0.65 4.13 - - 3.29 

DP-2 CA21-98-0086 21-10954 c3b fine 18.4 11.4 0.549 1.238 1.26 

Note: Results are in pCilg. 
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Tritium Uranium-234 

0.05 1.72 

0.05 0.876 

0.03 0.576 

0.02 (U) 1.43 

0.07 1.32 

·0.05 1.004 

0.09 1.43 

0.01 (U) 0.98 

0.04 (U) 1.26 

0.04 (U) 0.916 

3 0.922 

0.342 0.703 

0.5 0.931 

0.066 (U) 0.575 

0.067 (U) 1.71 
b 0.505 -

- 0.577 

0.05 (U) 0.845 

0.13 1.84 

0.11 (U) 0.918 

0.05 0.919 

0.05 0.899 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
0.23 -

- -
- -
- -

Uranium-235 

0.092 

0.045 

0.0094 (U) 

0.046 

0.057 

0.027 

0.049 

0.03 

0.046 

0.032 

0.022 

0.034 

0.033 

0.021 

0.067 

0.032 

0.021 

0.048 

0.105 

0.047 

0.052 

0.065 

-

-
-

-
-
-

-
-

-

-
-
-

-
-
-
-

Uranium-238 

1.225 

0.751 

0.544 

1.23 

1.196 

0.985 

1.243 

0.962 

1.003 

0.474 

0.708 

0.695 

0.636 

0.63 

0.441 

0.394 

0.485 

0.833 

2.04 

0.958 

0.967 

0.874 

-
-

-

-

-
-

-

-

-

-
-
-
-
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DP Canyon Reach Report 

Table D-4.0-2 (continued) 
,---- -

Reach Semple 10 Location ID Geomorphic Unit Sediment Facies Americium-241 Cesium-137 Plutonium-238 Plutonium-239,240 Strontium-90 Tritium Uranium-234 Uranium-235 Uranium-238 

DP-2 CA21-98-0087 21-10954 c3b fine 29.8 25.8 0.989 3.77 7.4 - - - -
DP-2 CA21-98-0088 21-10954 c3b fine 3.4 442 0.158 3.95 3.74 - - - -

DP-2 CA21-98-0089 21-10954 c3b coarse 2.6 (J{ 128 0.192 4.15 1.68 - - - -
DP-2 CA21-98-0090 21-10955 f1 fine 0.63 (U) 3.98 - - 1.77 - - - -
DP-2 CA21-98-0091 21-10955 f1 fine 0.75 (U) 3.64 - - 1.49 - - - -
DP-2 CA21-98-0092 21-05499 c3b fine 5.3 88 0.218 2.97 15.1 - - - -

--C---

DP-2 i CA21-98-0094 21-05499 c3b fine 0.75 8.6 0.047 2.45 11.9 - - - -
DP-2 CA21-98-0095 21-05499 c3b fine 1.3 (U) 9.6 0.096 3.46 15.9 - - - -
DP-2 CA21-98-0096 21-05502 c2 fine 1.19 6.8 0.053 0.355 2.43 - - - -
DP-2 CA21-98-0099 21-10959 f1 fine 1.7 (U) 16.5 - - 3.76 0.48 - - -
DP-2 CA21-98-01 00 21-10959 f1 coarse 0.21 (U) 0.219 - - 0.19 (U) - - - -

DP-2 CA21-98-01 01 21-10960 c1 coarse -0.19 (U) 0.27 0.0127 (U) 0.0272 0.64 (U) 0.12 (U) - - -

DP-3 CA21-98-0102 21-10961 c3a fine 13 10.3 0.81 2.47 2.38 - - - -

DP-3 CA21 -98-0103 21-10961 c3a coarse 5.3 10.8 0.371 0.922 1.35 - - - -

DP-3 CA21-98-0104 21-10962 c3b fine 6 111 0.445 9.73 17.1 0.13 - - -

DP-3 CA21-98-0105 21-10962 c3b fine 4.2 85 0.649 8.8 - - - - -

DP-3 I CA21-98-01 06 21-10962 c3b fine 0.2 (U) 2.48 0.0258 (U) 0.606 - - - - -
DP-3 CA21-98-01 07 21-10962 c3b coarse 0.37 (U) 6.5 0.085 (U) 1.407 4.08 - - - - I 
DP-3 CA21-98-01 08 21-10963 c3b fine 7.6 10.4 0.402 1.255 1.99 0.12 - - - - i 
DP-3 CA21-98-01 09 21-10963 c3b fine 71 90 2.79 

I 
7.44 - - - - - I 

DP-3 CA21-98-0110 21-10963 c3b fine 7 192 0.941 10.08 2.35 - - - -

DP-3 CA21-98-01 1 1 21-10964 f1 fine 16.6 15.4 - - - - - - -

DP-3 CA21-98-0112 21-10964 f1 fine 21.7 18.7 - - - - - - -

DP-3 CA21-98-01 13 21-10964 f1 fine 25.9 22.5 - - - - - - -

DP-3 CA21-98-0114 21-10964 f1 fine 12.6 57.8 - - - - - - -

DP-3 CA21-98-0115 21-10964 f1 fine 8.3 64 - - - - - - -

DP-3 CA21-98-0116 21-10965 f1 fine -0.35 (U) 0.17 (U) 0.0071 (U) 0.102 1.06 - - - -
DP-3 CA21-98-01 17 21-10965 f1 fine 0.11 (U) 0.021 (U) - - - - - - -

DP-3 CA21-98-0118 21-10965 f1 coarse 0.12 (U) 2.28 - - - - - - -
DP-3 CA21-98-01 19 21-10966 12 fine 1.05 (U) 2.2 - - - - - - -
DP-3 CA21 -98-0120 21-10967 c1 coarse -0.22 (U) 1.03 0.0207 (U) 0.084 0.39 (U) - - - -

DP-4 CA21-98-0121 21-10968 f1 fine 4.5 12.9 0.356 0.991 2.64 (J) - - - -
DP-4 CA21-98-0122 21-10973 c2b fine 32.7 . 31.8 1.34 4.18 6.7 (J) - - - -

DP-4 CA21-98-0126 21-05491 c2b coarse 1.55 3.32 0.041 4.3 0.99 (J) -- - - -
DP-4 CA21-98-01 30 21-10969 c1 coarse 0.18 (U) 1.11 0.0139 (U) 0.054 0.09 (J) - - - -

DP-4 CA21-98-0131 21-05490 c2b fine 6.3 78 0.944 4.9 12.2 (J) - - - -
DP-4 CA21-98-01 33 21-05490 c2b coarse 0.06 (U) 11.5 0.053 0.475 5.7 (J) - - - -
DP-4 CA21-98-0134 21-05491 c2b fine - - 0.335 . 10.87 - - - - -
DP-2 CA21-98-0136 21-10956 c3b fine 2.95 6.2 - - 12.8 - 1.46 0.103 0.989 i 

DP-2 CA21-98-0137 21-10956 c3b coarse 0.15 (U) 14.5 - - 1.55 - 0.528 0.0228 (U) 0.421 
-----~ 
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Table 0-4.0-2 (continued) 
- - -~----------,--------,-----------;------.-------;---------; 

Reach Sample ID Loc.c:tion 10 Geomorphic Unit Sediment Facies Americium-241 Cesium-137 Plutonium-238 I Plutonium-239,240 ~trontium-90 Tritium Uranium-234 Urc:nium-235 Uranium-238 

DP-2 CA21-98-0148 21-10952 f1 fine 8.4 11.2 - - 2.31 - - - -

DP-4 CA21-98-0149 21-10968 f1 fine 1.8 4.12 0.07 0.357 1.33 (J) - - - -

DP-4 CA21-98-0150 21-10968 f1 fine 16.2 25.6 1 .312 2.54 5.5 (J) - - - - , 
----....---.. -.,-~.....,.,.-

DP-4 CA21-98-0151 21-10973 c2b coarse 0.38 (U) 6.7 0.0231 (U) 0~488 2.51 (J) - - - -
~---4------~----4-------+-------r---~~-~-~-------~-----------+------_,------~------r-------+------~-----~ 

DP-4 CA21-98-0152 21-05491 c2b fine 1.45 3.61 0.058 4.5 0.54 (J) - - - -
-------....-.-----

DP-4 CA21-98-0153 21-05491 c2b fine - - 0.225 4 - - - - -

DP-3 CA21-98-0154 21-05497 c3_t>___ coarse 0.77 -<~·l·-- .. ~~:9 0.066 0.393 1.11(J) 0.05(U) - - -

aU =The analyte was analyzed for but not detected~ Reported value is the sample-specific estimated quantitnUon limit or d4110CIIon limit. 

b A dash in the table means "not analyzed." 

c J = The analyte was positively identified, and the associ& ted numerical value is estimated to be more uncNII•tn thtH• woulcl normally be expected for that analysis. 

August 1999 ER19990010 
~;._~;;.'"'F1-· 

r 
r 
r 

l 
l 
L 

I 
l 
l 
l_ 

t 
L 

L 

L 

L 

l 
l 
l 



DP Canyon Reach Report 

Table D-4.0-3 
Analytical Re~ults for Detected Organic Chemicals in Pesticide c;nd PCB Suites and in SVOC Suites in Sediment in DP Canyon 

------ -- -
Part 1 

III III III !P. III 
C) en III II> II> II> c:: 

)> II> III :::> :::> :::> ::T ~ II> II> )> :::> II> N N N III '< I? 1, en ...... 0 c. .., )> N 0 0 :T 6' 0 3 §' II> 0 :::> 0 II> (') (') D> )> :::> D) N 0: iC :::> II> II> (') 
,.. 

::0 .., :::> :T ~ II> ::T -.,.. 
II> 3 D> 0 II> 0> 

.., .., 
Sir 0 "::;: 

~ 
N ><III :::> a- ::T ::T ... -a -II> 0 D) 0 '< -- N 0 -D> "C :::> "C ... E" c 0 '< 6 c;· 0 D> :::> c;· -en '< II> en .., iP ::T - ::T (") :!.. :T :c 0 0 :o-N i5" "' a. ... 

::T :::> , :T :::> :c c. II> 0 c;· II> "< ... ... )> ::T • 0 D> :::> 0 0> II> N ... 0> 0> ::T 0> m 0 II> :::> 0> ~ 
II> .., :T iP :::> II> c: .., 

:::> II> 0> .., :::> -< :::> :T :::> 
:::> iii' II> 0 II> :::> :T :T c.: 0> II> II> II> 

- en :::> II> II> iP II> iii'" i II> :::> :::> :::> I'D II> II> II> 

DP-4 0121-97-1347 21-05486 c2b fine 3.8 (U)a __b 3.8 (U) 0.038 (U) 3.8 (U) 3.8 (U) 3.8 (U) 3.8 (U) - 19 (U) 3.8 (U) 3.8 (U) 3.8 (U) - - 3.8(U) -
DP-4 0121-97-1348 21-05488 c2b coarse 3.6(U) - 3.6 (U) 0.036 (U) 3.6 (U) 3.6(U) 3.6 (U) 3.6(U) - 18 (U) 3.6 (U) 3.6 (U) 3.6 (U) - - 3.6(U) -
DP-4 0121-97-1349 21-05486 c2b fine 3.6 (U) - 3.6 (U) 0.036 (U) 3.6 (U) 3.6(U) 3.6 (U) 3.6 (U) - 18 (U) 3.6 (U) 3.6 (U) 3.6 (U) - - 3.6(U) -
DP-4 0121-97-1350 21-05487 c2a fine 4 (U) - 4 (U) 0.04 (U) 4 (U) 4 (U) 4(U) 4 (U) - 20(U) 4 (U) 4 (U) 4 (U) - - 4 (U) -
DP-4 I 0121-97-1351 21-05487 c2a fine 3.9(U) - 3.9 (U) 0.039 (U) 3.9 (U) 3.9 (U) 3.9 (U) 3.9 (U) - 20 (U) 3.9 (U) 3.9 (U) 3.9 (U) - - 3.9 (U) -
DP-4 0121-97-1352 21-05489 c2b coarse 3.7 (U) - 3.7 (U) 0.037 (U) 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U) - 19 (U) 3.7 (U) 3.7 (U) 3.7 (U) - - 3.7 (U) -
DP-4 0121-97-1353 21-05490 c2b fine 3.7 (U) - 3.7 (U) 0.041 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U) - 18 (U) 3.7 (U) 3.7 (U) 3.7 (U) - - 3.7 (U) -
DP-4 0121-97-1354 21-05491 c2b fine 3.9 (U) - 3.9 (U) 0.039 (U) 3.9 (U) 3.9(U) 3.9(U) 3.9 (U) - 20 (U) 3.9 (U) 3.9 (U) 3.9 (U) - - 3.9 (U) -
DP-4 I 0121-97-1355 21-05491 c1 coarse 3.8(U) - 3.8 (U) 0.038 3.8 (U) 3.8 (U) 3.8(U) 3.8 (U) - 19 (U) 3.8 (U) 3.8 (U) 3.8 (U) - - 3.8(U) -
DP-1 0121-97-1431 21-05496 c3 fine 0.088 (U) 0.024 (U) 0.1 (U) 0.0663 0.24 0.31 (J)C 0.25 0.39 (UJ)d 0.3 3.9 (U) 0.2 0.39 (UJ) 0.39 (U) 0.00894 O.Q11 0.27 -
DP-3 0121-97-1432 21-05497 c3b fine 0.4 (U) 0.024 (U) 0.4 (U) 0.054 0.4 (UJ) 0.4 (UJ) 0.4 (UJ) 0.4 (UJ) 0.4 (UJ) 4 (U) 0.16 (J) 0.062 (J) 0.4 (U) 0.00714 0.00898 0.4 (UJ) -
DP-2 0121-97-1433 21-05498 f1 fine 0.36 (U) 0.022 (U) 0.36 (U) 0.0993 0.24 (J) 0.37 (J) 0.42 (J) 0.36 (UJ) 0.31 (J) 3.6 (U) 0.14 (J) 0.36 (UJ) 0.36 (U) 0.011 0.0119 0.34 (J) -
DP-2 0121-97-1434 21-05499 c3b fine 0.34 (U) 0.021 (U) 0.34 (U) 0.128 0.13 0.15 0.14 0.15 0.14 3.4 (U) 0.34 (U) 0.34 (U) 0.34 (U) 0.031 0.0338 0.16 -
DP-2 0121-97-1435 21-05500 f1 fine 0.39 (U) 0.006 (J) 0.048 0.175 0.16 (J) 0.19 (J) 0.39 (UJ) 0.18 (J) 0.39 (UJ) 3.9 (U) 0.59 (J) 0.39 (UJ) 0.39 (U) 0.031 0.0336 0.2 (J) -
DP-2 I 0121-97-1440 21-05501 c3b fine 0.4 (U) 0.024 (UJ-)e 0.4 (U) 0.0491 0.36 (J) 0.46 (J) 0.5 (J) 0.4 (UJ) 0.37 (J) 4(U) 0.92 (J) 0.53 (U) 0.4 (U) 0.00708 0.00756 0.44 (J) - ! 

DP-1 CA21-98-0051 21-10929 c3 fine 3.9 (UJ) - 3.9 (UJ) - 0.3 (J) 3.9 (UJ) 0.49 (J) 3.9 (UJ) 3.9 (UJ) 20 (UJ) 0.28 (J) 3.9 (UJ) 3.9 (UJ) - - 0.31 (J) -
DP-1 CA21-98-0052 21-10930 c1 coarse 3.5 (UJ) - 3.5 (UJ) - 0.8 (J) 0.74 (J) 1.2 (J) 3.5 (UJ) 3.5 (UJ) 17 (UJ) 0.8 (J) 3.5 (UJ) 3.5 (UJ) - - 0.91 (J) -
DP-1 CA21-98-0053 21-10931 c3 fine 3.9 (UJ) - 0.42 (J) 0.39 (U) 0.93 (J) 1.1 (J) 1.3 (J) 3.9 (UJ) 0.54 (J) 20 (UJ) 0.54 (J) 3.9 (UJ) 3.9 (UJ) 0.011 (J) 0.02 (U) 1.2 (J) 0.039 (U) 

DP-1 CA21-98-0054 21-10932 c2 fine 4.1 (UJ) - 0.62 (J) 0.81 (U) 3 (J) 3.2 (J) 3.8 (J) 5 (J) 1.4 (J) 20 (UJ) 1.7 (J) 0.32 (J) 0.5 (J) 0.041 (U) - 3.3 (J) 0.081 (U) 

DP-1 CA21-98-0055 21-10933 f1 fine 4.1 (UJ) - 4.1 (UJ) 0.82 (U) 0.62 (J) 0.49 (J) 0.9 (J) 4.1 (UJ) 4.1 (UJ) 21 (UJ) 4.1 (UJ) 4.1 (UJ) 4.1 (UJ) 0.25 0.18 0.62 (J) 0.082 (U) 

DP-1 CA21-98-0056 21-10934 c1 coarse 3.4 (UJ) - 3.4 (UJ) - 0.42 (J) 3.4 (UJ) 0.68 (J) 3.4 (UJ) 3.4 (UJ) 17 (UJ) 0.72 (J) 3.4 (UJ) 3.4 (UJ) - - 0.49 (J) -
DP-1 CA21-98-0057 21-10935 f1 fine 0.44 (UJ) - 0.44 (UJ) 0.044 (U) 0.039 (J) 0.44 (UJ) 0.44 (UJ) 0.44 (UJ) 0.44 (UJ) 2.2 (UJ) 0.053 (J) 0.44 (UJ) 0.44 (UJ) - - 0.041 (J) -
DP-1 CA21-98-0058 21-10936 c3 fine 0.24 (J) - 0.33 (J) 1 0.8 (J) 0.75 (J) 0.77 (J) 3.5 (UJ) 0.25 (J) 17 (UJ) 1.1 (J) 0.5 (J) 3.5 (UJ) - - 0.7 (J) -
DP-1 CA21-98-0059 21-10936 c3 coarse 3.5 (UJ) - 3.5 (UJ) - 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 18 (UJ) 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) - - 3.5 (UJ) -
DP-1 , CA21-98-0060 21-10937 f1 fine 0.38 (UJ) - 0.38 (UJ) 0.038 (U) 0.38 (UJ) 0.38 (UJ) 0.38 (UJ) 0.38 (UJ) 0.38 (UJ) 1.9 (UJ) 0.049 (J) 0.38 (UJ) 0.38 (UJ) - - 0.38 (UJ) -
DP-1 CA21-98-0061 21-10938 c1 coarse 3.5 (UJ) - 3.5 (UJ) - 1.2 (J) 3.5 (UJ) 1.7 (J) 3.5 (UJ) 3.5 (UJ) 18 (UJ) 0.6 (J) 3.5 (UJ) 0.27 (J) - - 0.99 (J) -
DP-1 CA21-98-0062 21-10939 c3 fine 3.8 (UJ) - 3.8 (UJ) - 0.37 (J) 3.8 (UJ) 3.8 (UJ) 3.8 (UJ) 3.8 (UJ) 19 (UJ) 0.32 (J) 3.8 (UJ) 3.8 (UJ) - - 0.4 (J) -
DP-1 CA21-98-0063 21-10940 c2 fine 4.2 (UJ) - 4.2 (UJ) 0.022 (J) 0.96 (J) 0.83 (J) 1.2 (J) 4.2 (UJ) 0.39 (J) 21 (UJ) 4.2 (UJ) 4.2 (UJ) 4.2 (UJ) - - 0.9 (J) -
DP-1 CA21·98-0064 21-10941 f1 fine 3.9 (UJ) - 3.9 (UJ) 0.024 (J) 0.64 (J) 0.51 (J) 0.7 (J) 3.9 (UJ) 3.9 (UJ) 20(UJ) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) - - 0.64 (J) -
DP-1 CA21-98-0065 21-10942 c3 fine 3.6 (UJ) - 3.6 (UJ) 0.077 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 18 (UJ) 0.46 (J) 3.6 (UJ) 3.6 (UJ) - - 3.6 (UJ) -
DP-1 CA21-98-0066 21-10942 c3 coarse 3.6 (UJ) - 3.6 (UJ) - 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 18 (UJ) 0.42 (J) 3.6 (UJ) 3.6 (UJ) - - 3.6 (UJ) -
DP-1 CA21-98-0067 21-10943 f1 fine 0.41 (UJ) - 0.41 (UJ) - 0.41 (UJ) 0.41 (UJ) 0.41 (UJ) 0.41 (UJ) 0.41 (UJ) 2 (UJ) 0.41 (UJ) 0.45 (J) 0.41 (UJ) - - 0.41 (UJ) -
DP-1 CA21-98-0068 21-10944 c1 coarse 0.35 (UJ) - 0.069 (J) - 0.29 (J) 0.26 (J) 0.28 (J) 0.27 (J) 0.083 (J) 1.7 (UJ) 0.13 (J) 0.35 (UJ) 0.045 (J) - - 0.29 (J) -
DP-1 CA21-98-0069 21-10942 c3 fine 3.9 (UJ) - 3.9 (UJ) 0.39 (U) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 20 (UJ) 0.72 (J) 0.28 (J) 3.9 (UJ) 0.017 (J) . 0.012 (J) 3.9(UJ) 0.039 (U) 

DP-2 CA21-98-0073 21-05501 c3b coarse 0.92 (U) - 0.11 (J) 0.046 (U) 0.17 (J) 0.17 (J) 0.18 (J) 0.92 (U) 0.084 (J) 4.6(U) 0.92 (U) 0.92 (U) 0.92 (U) 0.0024 0.0028 0.17 (J) 0.0046 (U) 

DP-2 CA21-98-007 4 21-10950 c3b fine 2 (U) - 2(U) 0.16 (U) 0.69 (J) 0.68 (J) 1 (J) 0.59 (J) 0.32 (J) 9.9 (U) 0.56 (J) 2(U) 2 (U) 0.0079 (U) 0.0079 (U) 0.81 (J) O.D16 (U) 

DP-2 CA21-98-0076 21-10950 c3b coarse 2 (U) - 2(U) 0.082 (U) 0.26 (J) 2(U) 0.36 (J) 2 (U) 2 (U) 10 (U) 2 (U) 2 (U) 2 (U) 0.0041 (U) 0.0041 (U) 0.28 (J) 0.0082 (U) 

DP-2 CA21-98-0082 21-05500 f1 fine 0.82 (UJ) - 0.82 (UJ) 0.16 (U) 0.19 (J) 0.2 (J) 0.26 (J) 0.24 (J) 0.1 (J) 4.1 (UJ) 0.13 (J) 0.82 (UJ) 0.82 (UJ) 0.02 0.014 0.2 (J) 0.016 (U) 

DP-2 CA21-98-0084 21-05500 f1 fine - - - - - - - - - - - - - - - -
DP-2 CA21-98-Q096 21-05502 c2 fine 0.95 (UJ) - 0.95 (UJ) 0.19 (U) 0.77 (J) 0.72 (J) 0.86 (J) 0.7 (J) 0.4 (J) 4.8 (UJ) 0.82 (J) 0.95 (UJ) 0.13 (J) 0.0095 (U) 0.0095 (U) 0.83 (J) 0.019 (U) 

DP-2 I CA21-98-0101 21-10960 c1 coarse I 0.84 (UJ) - 0.84 (UJ) 0.042 (U) 0.84 (UJ) 0.84 (UJ) 0.84 (UJ) 0.84 (UJ) 0.84 (UJ) 4.2 (UJ) 0.075 (J) 0.84(UJ)_ ~8_4 (UJ) 0.0021 (U) 0.0021 (U) 0.84 (UJ) 0.0042 (U) 

Note: Results are in mglkg. 
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DP Canyon Reach Report l 
Tahle D-4~0-3 (continued) l 

Part 1 (continued) 

m m m (I) m 
C> en m (I) (I) (I) :T c: 
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~ ~ en r- 0 c. n )> N 0 .2. :;: c= 0 3 §' (I) )> :::1 0 D> :::1 
C' 

0 (I) n n n .... 0> n :::1 N co ~ 
:::1 (I) (I) 0> n ::n 3 ~ 

0 (I) 0> n :T n li> 0 N ><m :::1 a- :::r :::r :::r ~ (I) -c !l .... 0 D> - ~ 0 "< -· N 0 ~ I» "C :::1 "C :::1 c c -CII "< 0 6 n ~ 
(5' - :::r 0 I» :!. ~ 

c;· ::Ct:3 0> .... a. Cll :::r n :T 0 ~ 
0 -5" N (I) :::r :::1 c;· -n :T :::1 (I) Dl .... )> 0 c. c 

0 I» (I) :::1 1\) Dl "< (I) I» :::r. :::r I» I» :::1 m 0 n (I) en .... 
:::1 :::1 n ~ :T ~ :::1 :::1 (I) c (I) n (I) ~ iD' :::1 0 :::1 :T :T c: a; (I) (I) 

:::1 (I) (I) 
~ I» - Cll :::1 (I) (I) (I) iii 

~ (I) :::1 :::1 :::1 CD (I) (I) (I) 

l 
L 

DP-3 CA21-98-01 02 21-10961 c3a fine 1.9 (U) - 1.9 (U) 0.15 (UJ-) 0.35 (J) 0.4 (J). 0.63 (J) 1.9 (U) 1.9 (U) 9.4 (U) 1.9 (U) 1.9 (U) 1.9 (U) 0.0075 (UJ-) 0.0075 (UJ-) 0.31 (J) 0.015 (UJ-) 

DP-3 CA21-9&-01 04 21-10962 c3b fine 4.1 (U) - 4.1 (U) 0.091 (J) 4.1 (U) 4.1 (U) 0.44 (J) 4.1 (U) 4.1 (U) 20 (U) 4.1 (U) 4.1 (U) 4.1 (U) 0.011 0.0082 4.1 (U) 0.016 (U) l 
DP-3 CA21·98-01 08 21-10963 c3b fine 3.9 (U) - 3.9 (U) 0.16 (UJ-) 0.66 (J) 0.72 (J) 1.3 (J) 3.9 (U) 3.9 (U) 20 (U) 3.9 (U) 3.9 (U) 3.9 (U) 0.0078 (UJ-) 0.0078 (UJ-) 0.66 (J) 0.016 (UJ-) 

DP-3 CA21-98-0116 21-10965 f1 fine 0.41 (UJ-) - 0.41 (UJ-) 0.041 (U) 0.41 (UJ-) 0.41 (UJ-) 0.41 (UJ-) 0.41 (UJ-) 0.41 (UJ-) 0.38 (J) 0.41 (UJ-) 0.41 (UJ-) 0.41 (UJ-) 0.0021 (U) 0.0021 (U) 0.41 (UJ-) 0.0041 (U) 

DP-3 CA21-98-0120 21-10967 c1 coarse 0.35 (UJ-} - 0.35 (UJ-) 0.071 (U} 0.026 (J} 0.35 (UJ-} 0.037 (J) 0.35 (UJ-} 0.35 (UJ-} 1.8 (UJ-} 0.17 (J) 0.35 (UJ-} 0.35 (UJ-} 0.0035 (U} 0.0035 (U} 0.033 (J} 0.0071 (U) l 
DP-4 CA21-9&-0123 21-05486 c2b fine 1.8 (UJ} - 1.8 (UJ) 0.074 (U} 1.8 (UJ} 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 9.2 (UJ) 1.8 (UJ} 0.17(J) 1.8 (UJ) 0.0052 0.0028 (J} 1.8 (UJ) 0.0074 (U) 

DP-4 CA21-98-0124 21-05486 c2b coarse 0.7 (UJ} - 0.7 (UJ) 0.035 (U} 0.7 (UJ) 0.7 (UJ) 0.7 (UJ) 0.7 (UJ} 0.1 (UJ} 3.5 (UJ) 0.7 (UJ} 0.7 (UJ) 0.7 (UJ} 0.004 0.0026 0.7 (UJ) 0.0022 (J) 

DP-4 CA21-98-0125 21-05487 c2a fine 0.82 (UJ} - 0.066 (J+)1 0.082 (U} 0.29 (J+} 0.35 (J+) 0.62 (J+} 0.33 (J+) 0.82 (UJ} 4.1 (UJ) 0.073 (J+) 0.82 (UJ) 0.82 (UJ) 0.0041 (U} 0.0041 (U} 0.37 (J+} 0.0082 (U) L 
DP-4 CA21-98-0127 21-05488 c2b coarse 0.74 (UJ} - 0.74 (UJ} 0.037 (U) 0.74 (UJ} I 0.74 (UJ} 0.74 (UJ} 0.74 (UJ) 0.74 (UJ) 3.7 (UJ) 0.74 (UJ} 0.74 (UJ) 0.74 (UJ) 0.0034 0.0021 0.74 (UJ} 0.0038 

DP-4 CA21-98-0129 21-05489 c2b coarse 0.36 (UJ} - 0.36 (UJ) 0.073 (U) 0.1 (J+) 0.12(J+) I o.14 (J+l 0.16 (J+) 0.059 (J+) 1.8 (UJ) 0.063 (J+) 0.36 (UJ) 0.36 (UJ) 0.0039 0.0029 (J) 0.11 (J+) 0.0073 (U) 

DP-4 CA21-98-0130 21-10969 c1 coarse 0.34 (UJ) - 0.34 (UJ) 0.034 (U) 0.031 (J+) 0.03 (J+) 0.035 (J+) 0.34 (UJ) 0.34 (UJ) 1.7 (UJ) 0.034 (J+) 0.34 (UJ) 0.34 (UJ) 0.0017 (U) 0.0017 (U) 0.03 (J+) 0.0034 (U) 

DP-4 CA21-98-0132 21-05490 c2b fine 1.8 (UJ) - 1.8 (UJ) 0.15 (UJ-) 1.8 (UJ) 1.8 (UJ) 0.19 (J+) 1.8 (UJ) 1.8 (UJ) 9.1 (UJ) 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 0.024 (J-} 0.017 (J-) 1.8 (UJ) 0.015 (UJ-} 
l 

DP-4 CA21-98-0134 121-05491 c2b fine 1.8 (UJ) - 1.8 (UJ) 0.074 (U) 1.8 (UJ) I 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 9.2 (UJ) 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 0.0052 0.0031 (J) 1.8 (UJ) 0.0074 (U) 

DP-4 CA21-98-0135 21-05491 c2b fine 0.82 (UJ) - 0.82 (UJ) 0.041 (U} 0.82 (UJ} 0.82 (UJ) 0.82 (UJ} 0.82 (UJ) 0.82 (UJ} 4.1 (UJ} 0.82 (UJ) 0.82 (UJ} 0.82 (UJ} 0.0081 0.0065 0.82 (UJ) 0.0042 

DP-3 CA21-98-0154 21-05497 c3b coarse 0.37 (U} - 0.31 (U) 0.037 (U} 0.37 (U} 0.37 (U) 0.37 (U) 0.37 (U) 0.37 (U) 1.8 (U} 0.95 0.37 (U) 0.37 (U} 0.0018 (U) 0.0018 (U) 0.37 (U) 0.0037 (U) l 
Part 2 
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-
DP-4 0121-97-1347 21-05486 c2b fine - 3.8 (U} 3.8 (U} 3.8 (U} 3.8 (U} 3.8 (U) 3.8 (U) - 3.8 (U} 3.8 (U) 3.8 (U) - 3.8 (U} 3.8 (U) - 3.6(U) 

l 
l 
l 

DP-4 0121-97-1348 21-05488 c2b coarse - 3.6(U) 3.6(U) 3.6 (U) 3.6 (U) 3.6 (U} 3.6 (U) - 3.6(U) 3.6 (U) 3.6 (U) - 3.6(U) 3.6 (U) - 3.6(U) 

DP-4 0121-97-1349 21-05486 c2b fine - 3.6(U) 3.6(U) 3.6 (U} 3.6 (U) 3.6(U) 3.6 (U) - 0.36 (U) 3.6 (U) 3.6 (U) - 3.6(U) 3.6(U) - _2~j_U_)_ .... ....._. __ 
DP-4 0121-97-1350 21-05487 c2a fine - 4 (U) 4 (U) 4 (U) 4 (U) 4 (U) 4 (U} - 4 (U) 4 (U) 4(U) - 4 (U} 4 (U) - .. 4 (Ul____ -- l 
DF-4 0121-97-1351 21-05487 c2a fine - 3.9(U) 3.9 (U) 3.9 (U) 3.9 (U) 3.9(U) 3.9 (U) - 3.9 (U) 3.9 (U) 3.9 (U) - 3.9 (U) 3.9(U} - 3.9 {U) ........ -

DP-4 0121-97-1352 21-05489 c2b coarse - 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U} - 3.7 (U) 3.7 (U) 3.7 (U) - 3.7 (U) _Ej~ - 22.!~ ~~-~---

DP-4 0121-97-1353 21-05490 c2b fine - 3.7(U) 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U) 3.7 (U} - 3.7 (U) 3.7 (U) 3.7 (U) - 3.7 (U) 3.7 !!;9 ___ .2!J.~L--·~=•-··'"~•o•~= 

3.~_(UJ .. DP-4 0121-97-1354 21-05491 c2b fine - 3.9 (U) 3.9 (U} 3.9 (U) 3.9 (U) 3.9 (U) 3.9 (U} - 3.9 (U) 3.9(U) · 3.9 (U) - 3.9 (U} 3.9 (U} l 
DP-4 0121-97-1355 21-05491 c2b fine - 3.8(U) 3.8 (U} 3.8 (U} 3.8 (U) 3.8 (U) 3.8 (U) - 3.8 (U) 3.8(U) 3.8 (U) - 3.8(U} 3.8(U) - 3.8 (U) 

·'~ -o.o(Jo_(uJ · 0.3G_{U) DP-1 0121-97-1431 21-05496 c3 fine 0.0207 0.39 (UJ) 0.39 (U) 0.39 (U} 0.39 (UJ) 0.29(U) 0.047 - 0.21 0.39 (U) 0.11 - 0.48 (U} O.lM 

DP-3 0121-97-1432 21-05497 c3b fine 0.0106 0.4 (UJ) 0.4 (U} 0.4 (U) 0.4 (UJ} 0.075 0.4 (U} - 0.4 (UJ) 0.4 (U) 0.4 (U) - 0.088 (U) 0.22 (J) _O.OOOJUJ , 0.4 {U! 

DP-2 0121-97-1433 21-05498 f1 fine 0.0602 0.36 (U) 0.36 (U) 0.36 (U) 0.36 (UJ) 0.3 0.36 (U) - 0.36 (UJ) 0.36(U) 0.36 (U) - 0.26 0.96(~-- O.oOOJUJ. 0.36 !U} 
DP-2 0121-97-1434 21-05499 c3b fine 0.119 0.34 (U) 0.34 (U) 0.34 (U) 0.34 (U) 0.32 0.34 (U) - 0.34 (U) 0.34(U) 0.34 (U) - 0.34 0.43 -. o:OO.. t\J)_- ' 0.34(lll.- -
DP-2 0121-97-1435 21-05500 f1 fine 0.114 0.39 (UJ) 0.39 (U) 0.39 (U) 0.39 (UJ) 0.22 (U) · 0.39 (U) - 0.39 (UJ) 0.39 (U) 0.39 (U) - 0.24 (U) 0.67 (J) .J!:~(U)- 0-'11 {UL •. -----C~ 

l 
l 

DP-2 0121-97-1440 21-05501 c3b fine 0.013 0.4 (UJ) 0.4 (U) 0.4 (U) 0.4 (UJ) 0.43 0.4 (U) - 0.28 (J) 0.4 (U) 0.4 (U) - 0.4 - , .4 5-!l. O.OOi (J) 0.4 (U) . 

DP-1 CA21-98-0051 21-10929 c3 fine - 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 0.38 (J) 3.9 (UJ) - 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 310 0.32 (J) - 0.7f> <~l. - O.I!Wl , 
DP-1 CA21-98-0052 21-10930 c1 coarse - 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 1.2 (J) 3.5 (UJ) - 0.55 (J) 3.5 (UJ) 3.5 (UJ) 320 0.92 (J) 2.b (J) - ~.t(W} -

... _IW) DP-1 CA21-98-0053 21-10931 c3 fine 0.039 (U) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 1.4 (J) 3.9 (UJ) 0.02 (U} 0.81 (J) 3.9 (UJ) 0.62 (J) 370 2 (J} 3.2 (J) - l 
DP-1 CA21-98-0054 21-10932 c2 fine 0.081 (U) 0.98 (J) 4.1 (UJ) 4.1 (UJ} 4.1 (UJ) 4.4 (J) 4.1 (UJ) 0.041 (U) 3.8 (J) 4.1 (UJ) 4.1 (UJ) 680 3.2 (J} 12 (J) ,...,. .,, cu.n 

--<...-._~==~~-
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Table D-4.0-3 (continued) 

Fart 2 (continued) 
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::r ::: ""Tl 0 :::> ::> ::r r;· 

6 Ill -i s s s 6 c n iil Ill "" S· it' iil n iil fJ) ct> (D (D :::> 
Cll 

I DP-1 ! CA21-98-0055 ! 21-10933 I t1 fine I 0.12 I 4.1 (UJ) 1 4.1 (UJ) 4.1 (UJj 

DP-1 I CA21-98-0056 21-10934 C1 I cocrse - 3.4 (UJ) 3.4 (UJ) 3.4 (UJ) 

DP-1 CA21-98-0057 21-10935 f1 I fine - 0.44 (UJ) 0.44 (UJ) 0.44 (UJ) 

DP-1 CA21-98-0058 21-10936 c3 fine - 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 

DP-1 CA21-98-0059 121-10936 c3 coc;rse I - 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 

DP-1 I CA21-98-0060 21-10937 f1 I fine - I 0.31: (UJ) 0.38 (UJ) 0.38 (UJ) 

DP-1 CA21-98-0061 21-10938 C1 cocrse I - 3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 

DP-1 CA21-98-0062 21-10939 c3 fine - 3.8 (UJ) 3.8 (UJ) 3.8 (UJ) 

DP-1 CA21-98-0063 21-10940 c2 fine - I 4.2 (UJ) 4.2 (UJ) 4.2 (UJ) 

DP-1 CA21-98-0064 21-10941 f1 fine - 3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 

DP-1 CA21-98-0065 21-10942 c3 I fine - 3.6 (UJ) 3.6(UJ) 3.6 (UJ) 

DP-1 CA21-98-0066 21-10942 c3 I cocrse - I 3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 

DP-1 CA21-98-0067 21-10943 f1 fine - 0.41 (UJ) 0.41 (UJ) 0.41 (UJ) 

DP-1 CA21-98-0068 121-10944 I c1 cocrse - ! 0.35 (UJ) 0.35 (UJ) 0.35 (UJ) 

DP-1 CA21-98-0069 21-10942 c3 
I 

I fine I 0.039 (U) I 3.9 (UJ) 3.9 (UJ) I 3.9 (UJ) 

DP-2 CA21-98-0073 21-05501 c3b I coc;rse 0.0037 (J) 0.92 (U) 0.92 (U) I 0.92 (U) 

DP-2 CA21-98-007 4 I 21-10950 c3b fine 0.016 (U) 2 (U) 2(U) I 2 (U) 

DP-2 CA21-98-0076 21-10950 c3b coarse I 0.0082 (U) 2 (U) 2 (U) 2 (U) 

DP-2 CA21-98-0082 121-05500 f1 fine 0.06 0.82 (UJ) 0.82 (UJ) 0.82 (UJ) 

DP-2 CA21-98-0084 21-05500 f1 fine - - - I -
DP-2 CA21-98-0096 21-05502 c2 fine 0.015 (J) 0.95 (UJ) 0.95 (UJ) I 0.95 (UJ) 

DP-2 CA21-98-0101 21-10960 c1 coarse 0.0042 (U) 0.84 (UJ) 0.84 (UJ) 0.84 (UJ) 

DP-3 CA21-98-0102 21-10961 c3a fine 0.015 (J-) 1.9 (U) 1.9 (U) 1.9 (U) 

DP-3 CA21-98-0104 21-10962 c3b fine 0.056 4.1 (U) 4.1 (U) 4.1 (U) 

I DP-3 CA21-98-01 08 21-10963 c3b fine 0.016 (J-) 3.9 (U) 3.9 (U) 2.1 (J) 

. C:·~-3 l c:_A21-98-0116 j21-1 0965 f1 fine 0.0041 (U) 0.41 (UJ-) 0.41 (UJ-) 0.41 (UJ-) 

@V . Cf..71-_~_H;2_9 121-10967 c1 coarse 0.0071 (U) 0.35 (UJ-) 0.35 (UJ-) 0.35 (UJ-) 

c2b fine 0.0067 (J) 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) DP-4 ; e;:.; ~ -~·8-0123 ~; -05486 

DP-4 CA21-98-0124 21-05486 c2b I coarse 0.0069 0.7 (UJ) 0.7 (UJ) 0.7 (UJ) 

DP-4 CA21-98-0125 21-05487 c2a fine 0.0058 (J) 0.82 (UJ) 0.82 (UJ) 0.82 (UJ) 

DP-4 CA21-98-0127 21-05488 c2b coarse 0.007 0.74 (UJ) 0.74 (UJ) 0.74 (UJ) 

DP-4 CA21-98-0129 21-05489 c2b coarse 0.0062 (J) 0.36 (UJ) 0.36 (UJ) 0.36 (UJ) 

DP-4 CA21-98-0130 21-10969 C1 coarse 0.0034 (U) 0.34 (UJ) 0.34 (UJ) 0.34 (UJ) 

DP-4 CA21-98-0132 21-05490 c2b fine 0.045 (J-) 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 

DP-4 CA21-98-0134 21-05491 c2b fine 0.0095 1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 

DP-4 CA21-98-0135 21-05491 c2b fine 0.012 0.82 (UJ) 0.076 (J) 0.82 (UJ) 

DP-3 CA21-98-0154 I 21-05497 c3b coarse 0.0037 (U) 0.37 (U) 0.37 (U) 0.37 (U) 

a U = The c;nalyte was analyzed for but not detected. Reported value is the samplE--specific estimated quantitation limit or detection limit. 
b A dash in the table means "not analyzed." 
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0.44 (UJ) 0.036 (J) 

3.5 (UJ) 0.75 (J) 

3.5 (UJ) I 3.5 (UJ) 

0.31: (UJ) 0.38 (UJ) 

3.5 (UJ) 2.2 (J) 

3.8 (UJ) 0.69 (J) 

4.2 (UJ) 1.7 (J) 

3.9 (UJ) I 3.9 (UJ) 

3.6 (UJ) 0.45 (J) 

3.6 (UJ) I 3.6 (UJ) 

0.41 (UJ) 0.41 (UJ) 

0.35 (UJ) I o.22 <Jl 

3.9 (UJ) I 2.9 (UJ) 

0.92 (U) 0.41 (J) 

0.16 (J) I 1.4 <Jl 

2 (U) I o.81 <JJ 

0.82 (UJ) I o.38 (JJ 

- -
0.95 (UJ) 1 1.4 <Jl 

0.84 (UJ) I 0.64 (UJ) 

1.9 (U) 0.51 (J) 

4.1 (U) 0.45 (J) 

3.9 (U) 1.5 (J) 

0.41 (UJ-) 0.41 (UJ-) 

0.35 (UJ-) 0.046 (J) 

1.8 (UJ) 1.8 (UJ) 

0.7 (UJ) 0.7 (UJ) 

0.82 (UJ) 0.51 (J+) 

0.74 (UJ) 0.74 (UJ) 

0.36 (UJ) 0.12(J+) 

0.34 (UJ) 0.034 (J+) 

1.8 (UJ) 0.17 (J+) 

1.8 (UJ) 1.8 (UJ) 

0.82 (UJ) 0.82 (UJ) 

0.37 (U) 0.37 (U) 

c J =The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 

d UJ =The analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific quantitation limit or detection limit. 

:!! 
t::: 
0 .... 
<I> 
:::> 
ct> 

4.1 (UJ) 

3.4 (UJ) 

0.44 (UJ) 

3.5 (UJ) 

3.5 (UJ) 

0.38 (UJ) 

3.5 (UJ) 

3.8 (UJ) 

I 4.2 (UJ) 

3.9 (UJ) 

3.6 (UJ) 

3.6 (UJ) 

0.41 (UJ) 

0.35 (UJ) 

I 3.9 (UJ) 

0.066 (J) 

2 (U) 

2 (U) 

0.82 (UJ) 

-
0.95 (UJ) 

0.64 (UJ) 

1.9 (U) 

4.1 (U) 

3.9 (U) 

0.41 (UJ-) 

0.35 (UJ-) 

1.8 (UJ) 

0.7 (UJ) 

0.82 (UJ) 

0.74 (UJ) 

0.36 (UJ) 

0.34 (UJ) 

1.8 (UJ) 

1.8 (UJ) 

0.82 (UJ) 

0.37 (U) 

::J: 
<I> 

"C 
;;; 
n 
::r 
0 .... 
m 

"C 
0 
)< 

c: 
Cll 

1 o.11 

-

-
-
-
-
-
-
-
-
-
-
-
-

I 0.02 (U) 

I 0.0023 (U) 

I 0.0079 (U) 

0.0041 (U) 

0.0082 (U) 

-
0.0095 (U) 

0.0021 (U) 

0.0075 (UJ-) 

0.0081 (U) 

0.0078 (UJ-) 

0.0021 (U) 

0.0035 (U) 

0.0037 (U) 

0.0017 (U) 

0.0041 (U) 

0.0018 (U) 

0.0036 (U) 

0.0017 (U) 

0.0073 (UJ-) 

0.0037 (U) 

0.0021 (U) 

0.0018 (U) 

"' UJ- =The analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific quantitation limit or detection limit. The estimated detection limit may be biased low. 
1 

J+ = The analyte was positively identified, and the reported value is an estimate and likely biased high. 
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5" l 0 ""' "-:> c. =i: .c ~ <I> C:n :::> It "" "ll 
0 s 2 :::> ::r ~ "" c;· <I> ~ '< "C fJ) :::> "ll -i c;· 
~ 5" ::r - '< 0 

"" c ::r c.:. "" s c. :::> ~ 0 "C n;· s <I> b ::r "" ii) :::> .... ro- fJ) c. s ~ ;p Cll 0 

::0 :::> "C 

"" 
:::> ::r 

'< ct> .... Cll ro- "" Cll ;p ::: :::> :::> 
:::> ct> cc 0 
Cll Cll -

! ---

I 4.1 (UJ) I 4.1 (UJ) 4.1 (UJ) I 240 0.97 (J) I 2.5 (JJ - 4.1 (UJ) 

3.4 (UJ) 3.4 (UJ) 3.4 (UJ) 260 0.44 (J) 1.6 (J) - 3.4 (UJ) 

0.44 (UJ) 0.046 (J) 0.44 (UJ) 87 0.048 (J) 0.099 (J) - 0.44 (UJ) 

3.5 (UJ) 3.5 (UJ) 0.34 (J) 530 1.8 (J) 2.8 (J) - 3.5 (UJ) 

3.5 (UJ) 3.5 (UJ) 3.5 (UJ) I 490 (J+) 0.31 (J) 0.69 (J) - 3.5 (UJ) 

0.38 (UJ) I 0.38 (UJ) I 0.38 (UJ) 5f 0.38 (UJ) 0.38 (UJ) - 0.38 (UJ) 

3.5 (UJ) 3.5 (UJ) 3.5 (UJ) 320 1.1 (J) 3.6 (J) - 3.5 (UJ) 

3.8 (UJ) 3.8 (UJ) 3.8 (UJ) 270 0.65 (J) 1.8 (J) - 3.8 (UJ) 

4.2 (UJ) I 4.2 (UJ) 4.2 (UJ) 290 0.83 (J) 2.9 (J) - 4.2 (UJ) 

3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 64 0.61 (J) 1.9 (J) - 3.9 (UJ) 

3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 330 (J+) 0.56 (J) 1.3 (J) - 3.6 (UJ) 

3.6 (UJ) 3.6 (UJ) 3.6 (UJ) 250 3.6 (UJ) 0.34 (J) - 3.6 (UJ) 

0.41 (UJ) 0.031 (J) 0.41 (UJ) 57 0.03 (J) 0.051 (J) - 0.41 (UJ) 

I o.24 (JJ I 0.35 (UJ) 0.35 (UJ) 63 0.31 (J) 0.78 (J) - 0.35 (UJ) 

3.9 (UJ) 3.9 (UJ) 3.9 (UJ) 460 (J+) 0.31 (J) 0.54 (J) 3.9 (UJ) 
I - I 

0.92 (U) I 0.92 (U) 0.071 (J) 47 0.47 (J) 0.34 (J) - 0.92 (U) I 
0.5 (J) I 2 (U) 2(U) 160 0.73 (J) I 1.5 (J) - 2 (U) I 
2 (U) I 2(U) 2 (U) 97 0.47 (J) 0.59 (J) - 2 (U) I 
0.18 (J) 0.82 (UJ) 0.82 (UJ) 99 0.25 (J) I o.64 <JJ - 0.82 (UJ) 

- - - 77 - - - -
0.62 (J) 0.95 (UJ) 0.95 (UJ) 260 0.79 (J) 2.5 (J) - 0.95 (UJ) 

0.84 (UJ) 0.84 (UJ) 0.84 (UJ) I 47 0.84 (UJ) 0.84 (UJ) - 0.84 (UJ) 

0.24 (J) 1.9 (U) 1.9 (U) 87 0.3 (J) 0.77 (J) - 1.9 (U) 

4.1 (U) 4.1 (U) 4.1 (U) 61 4.1 (U) 0.38 (J) - 4.1 (U) 

3.9 (U) 3.9 (U) 3.9 (U) 78 0.8 (J) 1.6 (J) - 9.3 

0.41 (UJ-) 0.41 (UJ-) 0.41 (UJ-) 60 0.41 (UJ-) 0.41 (UJ-) - 0.41 (UJ-) 

0.35 (UJ-) 0.35 (UJ-) 0.35 (UJ-) 46 0.027 (J) 0.097 (J) - 0.35 (UJ-) 

1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 60 1.8 (UJ) 1.8 (UJ) - 1.8 (UJ) 

0.7 (UJ) 0.7 (UJ) 0.7 (UJ) 44 0.7 (UJ) 0.7 (UJ) - 0.7 (UJ) 

0.28 (J+) 0.82 (UJ) 0.82 (UJ) 58 0.34 (J+) 1.1 (J+) - 0.82 (UJ) 

0.74 (UJ) 0.74 (UJ) 0.74 (UJ) 48 0.74 (UJ) 0.06 (J) - 0.74 (UJ)· 

0.13 (J+) 0.36 (UJ) 0.36 (UJ) 59 0.091 (J+) 0.33 (J+) - 0.36 (UJ) 

0.34 (UJ) 0.34 (UJ) 0.34 (UJ) 31 0.34 (UJ) 0.075 (J+) - 0.34 (UJ) 

1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 82 0.17 (J+) 0.3 (J+) - 1.8 (UJ) 

1.8 (UJ) 1.8 (UJ) 1.8 (UJ) 52 1.8 (UJ) 1.8 (UJ) - 1.8 (UJ) 

0.82 (UJ) 0.82 (UJ) 0.82 (UJ) 50 0.82 (UJ) 0.82 (UJ) - 0.82 (UJ) 

0.37 (U) 0.37 (U) 0.37 (U) 34 0_.37 (U) 0.37 (U) - 0.37 (U) 
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Table D-4.0-4 

Anc,Jytical Ru ults for DEtected Jnotgcnic Chemicals in /!.II uvial Groundwater and Storm Water in DP Canyon 

en r 
~~ 

(") )> )> ttl (") s s:: s:: 
ll> 0 c )> [D 

(") (") ::T ll> ll> s 0 
(") go ::l (p ll> (") r -< 3 ll> - .., 

ll> .., ttl a. ll> oo (") r (C ::l (p --- 3 Cl) 0 0 0 :, ~ "0 - ~~ (p ll> 3' .., "< 3 0 "0 (p ::l (C 0 cr o· s· (p c;· .., -3 C" 0 (p ll> a. ro- (p (p (")- ::l 0 "0 I» c;· ... tP 0 c;· c;· c: ~c:· Ill ::l Ul ::l c: (p 
::l @e; (p c: ::l (')' 3 ::l 3 ;::; (p a. 3 c;· (p 

.., ::l c c a. a. 3 "< 3 3 ~3 
.., 

Ul "< c: 3 Cl) 3 

0121-87-1381 21-05471 Unfiltered i c/22/97 3250 (Jt )" I 3.4 (U)b 2.6 (U) 13& (J)c I 0.4 (U) - d 0.4 (U) 24900 9.9 (J) 3.1 (J) 24.5 (JJ 1 3130 1 42.6 I 1 216o (JJ 226 0.03 (U) I - -
0121-97-1382 21-05471 I Unfiltered j &/22/97 3310 (Jt) 3.4 (U) I 2.6 (U) 137 (J) I 0.4 (U) I - 0.4 (U) I 24500 9.8 (JJ 1 3 (JJ 22.1 (JJ 1 315o 42.1 I - 2130 (J) 222 0.03 (U) -
0121-87-1383 21-05472 I Unfilttred 8/22/97 4750 (J+) 3.4 (U) I 3.5 (J) 180 (J) 0.85 (J) - 0.4 (U) 214oo 1 u (J) 4.7 (J) 27.7 3860 60.2 - 1 226o (JJ 450 0.03 (U) -
0121-97-1384 21-05472 Unfiltered 8/22/97 6480 (Jt) 3.4 (U) 2.6 (U) 183 (J) 0.89 (J) - 0.4 (U) 21200 10.4 4.8 (J) 28.5 . 5120 59.8 - 2580 (J) 447 0.03 (U) -
0121-97-1396 21-01811 Unfiltered 8/20/97 800 (J-)€ 20 (U) 4 (U) 90 4 (U) - 5 (U) 42000 10 (U) 20 (U) 20 (UJ)1 220 6 (J-) - 2700 40 0.2 (U) -
0121-97-1397 21-01811 Filtered 8/20/97 j1 00 (UJ·)g 20 (U) I 4 (U) 90 4 (U) - 5 (U) 38000 10 (U) 20(U) 20 (UJ) 40 (U) 5 (J-l I - I 2500 20 0.2 (U) -
012H:7-139E 21-01812 Unfiltered 8/20/97 1100 (J-) 20 (U) I 8 190 4 (U) - 5 (U) 45000 I 10 (U) I 20 (U) 20 (UJ) , 67oo 1 3 (J-) - I 3500 790 0.2 (U) -
0121-97-1399 21-01812 Filtered I 8/20/97 I 1 00 (UJ-) 20 (U) 4 (U) 120 4 (U) - 5 (U) 42000 10 (U) 20(U) 20 (UJ) 140 (U) 1 (U) I - 3400 720 0.2 (U) I -
0121-97-1400 121-01854 Unfiltered 8/21/97 2600 (J-) 20 (U) 4 (U) 50 4 (U) I - 5 (U) 15000 10 (U) 20 (U) I 20 (UJ) 1300 4 (J-) - I 1600 I 10 (U) 0.2 (U) -

0121'97·1401 121-01854 Filtered 8/21/97 2100 (J-) 20 (U) 4 (U) 40 4 (U) - 5(U) 15000 I 10 (U) 20 (U) 20 (Uj) 940 3 (J-) - 1600 10 (U) 0.2 (U) -

0121-97-1421 121-01854 Unfiltered 10/15/97 - - - - - - - - - - I - - - - - - - -
0121-97-1422 21-01854 Unfiltered 10/15/97 - - I - - - - - - - - - - - - - - - -
0121-97·1424 21·01811 Unfiltered 1214/97 1100 20 (U) 4 (U) 200 4 (U) - 5 (U) 95000 10 (U) 20(U) 20 (U) 780 1 - 6400 80 (U) 0.2 (U) -

0121-97·1425 121-01812 Unfiltered 12/4/97 100 (U) I 20 (U) I 4 (U) 110 I 4 (U) - 5 (U) I 50000 10 (U) I 20 (U) 20 (U) 580 1 (U) - 4000 870 (U) 0.2 (U) -
0121-97-1426 21-01811. Unfiltered 11214/97 1000 20 (U) I 4 (U) 200 4 (U) - 5 (U) 95000 I 10 (U) 20 (U) 20 (U) I 680 1 - I 6500 I 80 (U) 0.2 (U) I -
0121-97-1428 121-01811 Filtered 112/4/97 100 (U) 20 (U) I 4 (U) 210 4 (U) - 5 (U) 110000 10 (U) 20 (U) I 20 (UlJ 60 1 (U) - I 6900 40 (U) 0.2 (U) I -

0121-9f-1429 121-01812 Filtered 11214/97 100 (U) 20 (U) I 4 (U) 100 I 4 (U) - 5 (U) 52000 10 (U) I 20 (U) I 20 (U) l 80 I 1 (U) - I 4200 830 (U) 0.2 (U) -

0121-97-1430 121-01811 Filtered 1 12/4/97 100 (U) 20 (U) I 4 (U) 200 4 (U) - 5 (U) 100000 10 (U) 20 (U) I 20 (U) I 50 1 (U) - 6600 30 (U) 0.2 (U) -
CA21-9&-0001 21-01811 Unfiltered 5/5/98 1600 20 (U) I 4 (U) 140 4 (U) - 5 (U) 46000 10 (U) 20 (U) I 20 (U) 1200 3 - 3700 30 0.2 (U) -
CA21 -98-0002 21-01811 Filtered 5/5/98 300 20 (U) 4 (U) 130 4 (U) - 5 (U) 47000 10 (U) 20 (U) 20(U) 190 1 - 3700 10 (U) 0.2 (U) -
CA21-98-0003 21;01812 Unfiltered I 5/5/98 100 (U) 20 (U) 4 (U) 140 4 (U) - 5(U) 59000 10 (U) 20 (U) 20 (U) 2600 1 (U) - 4500 870 0.2 (U) -

CA21-98-0004 21-01812 Filtered 15/5/98 100 (U) 20 (U) 4 (U) 130 4 (U) - 5 (U) I 58000 10 (U) 20 (U) 20 (U) i 470 1 (U) - 4400 760 0.2 (U) -

CA21-98-0005 21-01854 Unfiltered I 5/6/98 100 I 20 (U) ' 4 (U) 80 4 (U) - 5 (U) 30000 10 (U) 20 (U) 20 (U) 180 1 (U) - 3200 10 (U) 0.2 (U) -

CA21-98-0006 21-01854 Filtered 5/6/98 100 (U) 20 (Uj 4 (U) 80 4 (U) - 5 (U) 30000 10 (U) 20(U) 20(U) 40 (U) 1 (U) - 3100 10 (U) 0.2 (U) -
CA21-98-0007 21-01811 Unfiltered 9/17/98 137 (J) 2.5 (U) 2.4 (U) 100 (J) 0.2 (U) 59 (J) 0.2 (U) 36400 0.3 (U) 0.5 (U) 2.4 (J) ' 103 1.1 (U) 8.5 (J) 2670 (J) 37.1 0.02 (U) 2.6 (U) 

: Cf:-L 1-98-0008 121-01811 Filtered 9/17/98 62.8 (J) 2.5 (U) 2.4 (U) 97.8 (J) 0.2 (U) 53.6 (J) 0.2 (U) 36700 0.3 (U) 0.5(U) 2.5 (J) 68 (J) 1.1 (U) 9 (J) 2650 (J) 33.9 0.02 (U) 5.4 (J) 

(d..;-~-Sc-0009 i 21-01812 Unfiltered 9/17/98 36.6 (J) 2.5 (U) 3.2 (J) 116 (J) 0.2 (U) 64.6 (J) 0.2 (U) 52400 0.3 (U) 0.81 (J) 1.1 (J) 1050 1.1 (U) 9 (J) 4110 (J) 729 0.02 (U) 2.6 (U) 

CA21-98-001 0 21-01812 ! Filtered 9/17/98 27.1 (J) 2.5 (U) 3.3 (J) 115 (J) 0.2 (U) 67 (J) 0.2 (U) 51500 0.3 (U) 0.8 (J) 0.9 (J) 1050 1.1 (U) 10 4080 (J) 726 0.02 (U) 2.6 (U) 

CA21-98-0011 21-01854 Unfiltered 9/16/98 751 2.5 (U) 2.4 (U) 49 (J) 0.2 (U) 41.1 (J) 0.2 (U) 17800 I 0.3 (U) 0.5 (U) 2.5 (J) 326 1.1 (U) 13.5 1960 (J) 17.6 0.02 (U) 3.4 (J) 

CA21-98-0012 21-01854 Filtered 9/16/98 186 (J) 2.5 (U) 2.4 (U) 44.4 (J) 0.2 (U) 46.6 (J) 0.2 (U) 17700 0.3 (U) 0.5 (U) 2.1 (J) 114 1.1 (U) 12.1 1920 (J) 0.97 (J) 0.02 (U) 3.2 (J) 

CA21-98-0013 21-10816 Unfiltered 10/26/98 2340 5.3 (J) 5.6 (J) 64.8 (J) 0.3 (U) - 0.2 (U) 33300 5.8 (J) 2 (J) 23.6 (J) 2060 17.7 - 1760 (J) 102 0.03 (J) -
CA21-98-0014 21-10816 Filtered 10/26/98 71.1 (J) 2.7 (U) 6.3 (J) 10.4 (J) 0.3 (U) 39.3 (J) 0.2 (U) 4970 (J) 0.63 (J) 0.5 (U) 2.6 (J) 92 (J) 1 (U) 1 (U) 328 (J) 15.8 0.02 (U) 4.3 (U) 

CA21-98-0015 21-10817 Unfiltered 10/26/98 8100 2.7 (U) 5.7 (J) 185 (J) 0.53 (J) - 0.34 (J) 26400 15.3 4.7 (J) 49.5 7760 64.2 - 2800 (J) 309 0.06 (J) -
CA21-98-0016 21-10817 Filtered 10/26/98 74.2 (J) 2.7 (U) 3 (U) 23.1 (J) 0.3 (U) 33.1 (J) 0.2 (U) 13800 1.2 (J) 0.5(U) 4.8 (J) 105 1 (U) 3.9 (J) 671 (J) 1.7 (J) 0.02(U) 4.3 (U) 

CA21-98-0042 21-01812 Unfiltered 10/7/98 - - - - - - - - - - - - - - - - - -
CA21-98-0043 21-01854 Unfiltered 10/6/98 - - - - - - - - - - - - - - - - - -

MB1336 LAO-B Unfiltered 6/13/94 1100 2(U) 2 (U) 28 1 (U) 10 (U) 3 (U) 9300 66 4 (U) 17 1 10oo 3 - 3000 320 100 (U) 2 (U) 
··-

Note: Results are in pgll. 

August 1999 D-50 

"'0 
0 en en z E) 

(p 
0 ro-(')' Cl) a. 
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5.8 (J) 3930 (J) 2.7 (U) 7340 

6.1 (J) 3900 (J) 2.7 (U) 7210 

I 7.4 (JJ 3680 (J) 2.7 (U) 7020 

8.6 (J) 4100 (J) 2.7 (U) 7200 

40 (U) 9000 4 (U) 49000 

40 (U) 9000 4 (U) 49000 

40 (U) 17000 4 (U) I 50000 

40 (U) 17000 4 (U) 49000 

40 (U) 9000 4 (U) 32000 

40 (U) 9000 4 (U) 33000 

- - - -
- - - -

40 (U) 11000 4 (U) 71000 

40 (U) 14000 4 (U) 61000 

40 (U) 12000 4 (U) 74000 

40 (U) 12000 4 (U) 81000 

40(U) 14000 I 4 (U) 59000 

40 (U) 11000 4 (U) 76000 (U) 

40 (U) 9000 4 (UJ-) 100000 

40(U) 10000 4 (UJ-) 110000 

I 40 (U) 14000 4 (UJ-) 04000 

40(U) 14000 4 (UJ-) 84000 

40 (U) 15000 4 (UJ-) 54000 

40 (U) 14000 4 (U) 50000 

2.9 (J) 9740 2.9 (U) 38300 

2.8 (J) 9600 2.9 (U) 37800 

2.3 (J) 17700 2.9 (U) 43600 

2.2 (J) 17700 2.9 (U) 43900 

2.7 (J) 10600 2.9 (U) 33200 

1.4 (J) 10400 2.9 (U) 33000 

5.5 (J) 3030 (J) 3 (J) 5580 

1.2 (J) 1130 (J) 2.6 (U) 1230 (J) 

11.2 (J) 4290 (J) 2.6 (U) 4900 (J) 

1.8 (J) 1880 (J) 2.6 (U) 3520 (J) 

- - - -
- - - -

10 (U) 2400 2 (U) 6300 

~ -1 .., ::T 
0 I» 
::l - c;· c;· 
3 3 

- 2.7 (J) 

- 4.8 (J) 

- 4.7 (J) 

- 3 (J) 

- 5(U) 

- 5 (U) 

- 5 (U) 

- 5(U) 

- 5 (U) 

- 5 (U) 

- -
- -
- 5(U) 

- 5(U) 

- 5 (U) 

- 5(U) 

- 5 (U) 

- 5(U) 

- 5(U) 

- 5 (U) 

- 5(U) 

- 5 (U) 

- 5(U) 

- 5(U) 

171 6.8 (J) 

169 3 (J) 

251 6.4 (J) 

249 3.5 (J) 

114 4.7 (J) 

112 2.6 (U) 

- 5.1 (J) 

17 6.9 (J) 

- 3.1 (U) 

41.4 3.1 (U) 

- -
- -

60 2 (U) 

< 
ll> 
::l N 
I» s· a. c;· (') 
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8.4 (J) 353 

8.4 (J) 347 

11.9 (J) 276 

13.4 (J) 282 

10 (U) 130 (J) 

10 (U) 20 (J) 

10 (U) 30 (J) 

10 (U) 10 (J) 

10 (U) 50 (J) 

10 (U) 70 

- -
- -

10 (U) 20 (U) 

10 (U) 20 

10 (U) 20 (U) 

10 (U) 20 I 
10 (U) 20 

10 (U) 20 (U) I 
10 (U) 20 (U) 

10 (U) 20 (U) 

10 (U) 20 (U) 

10 (U) 20 (U) 

10 (U) 20 (U) 

10 (U) 20 (U) 

2.5 (J) 3.3(J) 

2.3 (J) 3.9 (J) 

0.6 (J) 1.7 (J) 

0.53 (J) 1.7 (J) 

4.1 (J) 5.1 (J) 

3.6 (J) 2 (J) 

7.1 (J) 245 

1.7 (J) 32.1 

15.6 (J) 358 

1.6 (J) 31.1 

- -

- -
4 (U) 20 (U) 
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1 e:ble D-4.0-4 (continued) 
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AA81341 LAO·B I Unfilttred , 6/14/94 460 I 0.2 (U) 0.2 (U) 20 - 5 0.5(U) 8850 2 (U) I 2 (U) 2 200 

AAE1380 LAO-B Unfiltered j 6/13/94 100 (U) 2 (U) 2 (U) 19 1 (U) 10 (U) 3 (U) 9300 4 (U) 4 (U) I 4 (U) 100 (U) 

AAB3592 I LAO-B I Unfiltered 110/19/94 I 240 0.2 (U) 0.2 I 30 2 (U) I 10 1.8 9700 I 2 (U) 2 (U) 2 60 

AAB5403 I LAO·B I UnfiltEred 11117/95 530 I 2 (U) I 2 (U) 20 ! 2 (U) j 3 2 IUl ' .. 0460 I 2 (U) 2 (U) I 2 {U) i 220 

AA65495 I LAO-B Unfiltered 10/19/94 580 1 (U) I 2 (U) 31 3 (U) 19 3 (U) 11000 4 (U) 4 (U) 4 (U) 480 

AABE509 LAO-B I Unfiltered 10/19/94 100 (U) 1 (U) 3 (U) 25 3 (U) 10 (U) 3 (U) 11000 4 (U) 4 (U) 37 100 (U) 

AABC:55e LAO·B Unfiltered 1/15/95 - - - - - - - - - - - -
0441-!?5-0013 LAO·B I Unfiltered 5/9/95 2710 2 (U) I 2.2 (U) 33 (U) I 3.3 (U) I 11 (U) 3.3 (U) I ~740 7 (U) 4.4 (U) 4.4 (U) I 1150 

044H5-0014 LAO-B I Unfiltered ! 5/9/95 345 2 (U) 2.2 (U) 26 (U) 3.3 (U) 11 (U) 3.3 (U) 9130 6 (U) 4.4 (U) I 4.4 (U) I 148 

0441 -95-0033 I LAO·B I Unfiltered I 5/9/95 1190 2 (U) 2 (U) 20 2 (U) 10 0.2 (U) 7660 2 (U) 2 (U) 2 (U) 460 

EPA 21-01811 I Unfiltered 19/4/98 - - - - I - - - - I - - I - -
EPA 121-01812 Unfiltered 9/4/98 - - - - - - - - - - I - -
EPA 21-01854 Unfiltered 9/2/98 - - - - - - - - - - I - -
NMED 21-01854 Unfiltered 10/6/98 - - - - - - - - - - - -

a J~ =The enalyte wes podtively idE-ntified, end the reported velue is an estimate and likely biased high. 

b U = The analyte was analyzEd for but not detEcted. Reported veluE i~ the sample-specific Htimated quantitation limit or detection limit. 

c J =The enalyte was positively identified, and thE associated numErical value is estimated to be morE uncErtain than would normally be expected for that analysis. 

d P.. dash in the table means "not analyzed." 

e J- = The analyte was positively identified, end thE reported value is an estimate and likely biased low. 
1 

UJ = The analyte was analyzed for but not detEcted. Reported value is an estimate of the sample-spEcific quantitation limit or detection limit. 

I 
I 

5 
r- II> 

10 r-
~ :::> (I) 

m c:· (I) 
1/) 0. 

3 c:· 
3 

2 (U) 10 (U) 2670 

2 (U) - 3000 

2 (U) 10 (U) I 3400 

3 I 10 (U) I 2470 

1 (U) 6 3500 

51 8 3300 

- - -
2 (U) 6 (U) I 3080 (U) 

2 (U) 4 (U) I 2840 (U) 

2 (U) 10 (U) 2370 

- - -
- - -
- - -
- - -

9 UJ- = The enalyte was analyzed for but not detected. Reported value is an estimate of thE samplE-SpEcific quantitation limit or detEction limit. The estimated detection limit may be biased low. 

ER19990010 D-51 
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5 5 ., CJ) < 0 en -1 II> 5 c (I) (/) - ::r II> 
:::> "< :z s ... :::> (I) c:c 0 0 N 

10 ..... c- c=;· 0. I» m 1/) :::> s· m n 0. ;><" 1/) :::> - c:· 0. 
:::> c (I) c n 
(I) ..... :::> !E.. c:· c 3 c:· c:· 
Ill "< c 3 3 3 3 3 
(I) 3 

10 (U) 0.2 (U) 2 (U) 2 (U) 2350 0.2 (U) 7000 70 - - 10 

2 (U) 100 (U) E (U) 10 (U) 2700 2 (U) 6300 59 2 (U) 4 (U) 20 (U) 

10 (U) 0.2 (U) I 2 (U) 2 (U) 3150 0.02 (U) 7860 70 - 10 20 

I 10 (U) I 0.2 (U) I 2 (U) 2 (U) i 2240 I 2 (U) I 6890 60 - 7 10 (U) 
I 

18 200 I 6 (U) 10 (U) I 6000 2 (U) 6000 3500 1 (U) 4 (U) 20 (U) 

3 (U) 200 I 8 (U) 20 (U) 5600 2 (U) 5600 3300 1 (U) 4 (U) 20 (U) 

- - - - - - - - - - -

9 (U) I 200 (U) I 9 (U) I 11 (U) 2600 (U) 1 (U) 7€50 70.3 2 (U) 4 (U) 20 (U) 

3 (U) I 200 (U) I 9 (U) I 17 (U) I 2200 (U) 1 (U) 7150 €5.3 2 (U) 4 (U) 20 (U) 

10 (U) 0.2 (U) 2 (U) 2 (U) 2100 2 (U) 6560 50 2 (U) 2 (U) 10 (U) 

- I - I - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -
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Table D-4.0-5 
Analytical Results for Detected Radionuclides In Alluvial Groundwater and Storm Water In DP Canyon 

l Sample I Location \ Filtered/ I Date \ Plutonium- I I I I I \ 
ID ID Unfiltered Collected 239,240 Strontium-90 Tritium Uranium-234 Uranium·235 Uranium-238 

0121-97-1381 21-05471 Unfiltered 8/22/97 . - a - - - - -
0121-97-1382 21-05471 Unfiltered 8/22/97 - - - - - -
0121-97-1383 21-05472 Unfiltered 8/22/97 - - - - - -
0121-97-1384 21-05472 Unfiltered 8/22/97 - - - - - -
0121-97-1396 21-01811 Unfiltered 8/20/97 -0.018 {U)b 105 52 {U) 1.23 0.056 {U) 0.239 

0121-97-1397 21-01811 Filtered 8/20/97 -0.0059 {U) 100 - 0.779 0.015 (U) 0.063 {U) 

0121-97-1398 21-01812 Unfiltered 8/20/97 0.16 81 130 (U) 0.93 0.004 (U) 0.166 

0121-97-1399 21-01812 Filtered 8/20/97 0.0048 {U) 108 - 0.687 0.02 (U) 0.15 

0121-97-1400 21-01854 Unfiltered 8/21/97 0.071 40.7 5 (U) 0.561 0.034 (U) 0.098 

0121-97-1401 21-01854 Filtered 8/21/97 0.035 {U) 38.9 - 0.636 0.043 {U) 0.094 

0121-97-1421 21-01854 Unfiltered 10/15/97 . - - - - - -
0121-97-1422 21-01854 Unfiltered 10/15/97 - - - - - -
0121-97-1424 21-01811 Unfiltered 12/4/97 0.08 {U) 176.47 (J·)c 3.38 (U) 1.32 0.18 {U) 0.2 {U) I 

0121-97-1425 21-01812 Unfiltered 12/4/97 0.06 {U) 68.51 {J-) 120.09 {U) 0.78 0 {U) 0.14 {U) 

0121-97-1426 21-01811 Unfiltered 12/4/97 0.25 195.72 {J-) 156.63 {U) 1.02 0.11 {U) 0.17 (U} 

0121-97-1428 21-01811 Filtered 12/4/97 0.02 {U) 207.83 (J-) - 1.73 0.04 (U) 0.2 (U) 

0121-97-1429 21-01812 Filtered 1214/97 0 {U) 77.9Q (J-) - 0.84 0.14 {U) 0.18 {U) 

0121-97-1430 21-01811 Filtered 1214/97 0.04 {U) 204.76 (J-) - 1.25 0.11 (U) 0.42 

CA21-98-000 1 21-01811 Unfiltered 5/5/98 0.223 151 120 {U) 0.545 0.018 (U) 0.058 (U) 

CA21-98-0002 21-01811 Filtered 5/5/98 0.008 {U) 153 - 0.523 0.029 (U) 0.056 {U) 

CA21-98-0003 21-01812 Unfiltered 5/5/98 0.0027 (U) 100 280 0.526 0.015 {U) 0.084 

CA21-98-0004 21-01812 Filtered 5/5/98 0.0061 {U) 103 - 0.595 0.023 (U) 0.07 

CA21-98-0005 21-01854 Unfiltered 5/6/98 0.007 {U) 111 120 {U) 0.415 0.022 (U) 0.047 {U) 

CA21-98-0006 21-01854 Filtered 5/6/98 0.0037 (U) 119 - 0.373 0.034 (U) 0.04 (U) 

CA21-98-0007 21-01811 Unfiltered 9/17/98 0.009 {U) 92 65 (U) 0.835 0.057 0.07 

CA21-98-0008 21-01811 Filtered 9/17/98 0.0146 {U) 96 - 0.825 0.043 {U) 0.096 

CA21-98-0009 21-01812 Unfiltered 9/17/98 0.0063 {U) 85 210 (U) 0.49 0.027 (U) 0.081 
- - -- --~~ 

Note: Results are in pCVL. 
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Table 0-4.0-5 (continued) 

Sample Location Filtered/ Date Plutonium-
ID ID Unfiltered Collected 239,240 Strontium-90 Tritium Uranium-234 

CA21-98-001 0 21-01812 Filtered 9/17/98 -0.0021 (U) 81 - 0.403 

CA21·98-00 11 21-01854 Unfiltered 9/16/98 0.005 (U) 57 20 (U) 0.557 

CA21·98-0012 21-01854 Filtered 9/16/98 0.0086 (U) 54 - 0.574 

CA21-98-00 13 21-10816 Unfiltered 10/26/98 - - - -
CA21-98-0014 21-10816 Filtered 10/26/98 - - - -
CA21·98·0015 21·1 0817 Unfiltered 10/26/98 - - - -
CA21·98·0016 21-10817 Filtered 10/26/98 - - - -
CA21-98-0042 21-01812 Unfiltered 10/7/98 - - - -
CA21-98-0043 21-01854 Unfiltered 10/6/98 - - - -

AAB1336 LAO-B Unfiltered 6/13/94 - - - -
AAB1341 LAO-B Unfiltered 6/14/94 - - - -
AAB1380 LAO-B Unfiltered 6/13/94 - - - -
AAB3592 LAO-B Unfiltered 10/19/94 - - - -
AAB8403 LAO-B Unfiltered 1/17/95 - - - -
AAB8495 LAO-B Unfiltered 10/19/94 - - - -
AAB8509 LAO-B Unfiltered 10/19/94 - - - -
AAB8559 LAO-B Unfiltered 1/15/95 - - - -
0441-95-0013 LAO-B Unfiltered 5/9/95 - - - -
0441-95-0014 LAO-B Unfiltered 5/9/95 - - - -
0441-95-0033 LAO-B Unfiltered 5/9/95 - - - -
EPA 21-01811 Unfiltered 9/4/98 - 43.2 - 0.5 

EPA 21·01812 Unfiltered 9/4/98 - 45.7 186 0.82 

EPA 21-01854 Unfiltered 9/2/98 - 40.7 156 1.14 

NMED 21-01854 Unfiltered 10/6/98 - 50.4 - -
----------

8 
A dash in the table means "not analyzed." 

b U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 

c J- = The analyte was positively identified, and the reported value is an estimate and likely biased low . 

Uranium-235 
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Table 0-4.0-6 
Analytical Results for Detected Organic Chemicals in Alluvial Groundwater and Storm Water in DP Canyon 

~---------~----~------~----,-----,-----,-----.-----.----.-----.----.-----.-----.-----.-----.-----. 

I 
OJ "' ., .., 'N ~ 0 0 

0 :::1 .1> "k> , . 
~-;;- N m 6 :::1 ::!! -o 

(.f) r- "' 0 :T "' 6- 6 ::T 0 ;;; ;;-
~ 

.., 
m () c 0> n )> :::1 '< ;:;· c n 0 

.., 
-o 3 c. n N ::;: ::T ::T :::1 ~ 2 

() .., 0 c .::2 .:< .:< n> "' '< -o 0 E" , Qj 0 iD a· 0 ;:;· >< f/1 -iJ :::1 :::1 n; :::1 0 :::1 0 -o :;: :::1 - iD :::1 '< , 
::T ::r :;: :::J 

0 n f1) @ )> 0 :::J , :;: :;: ;;; f1) 0 fif ;;- :::1 n :;:r :::1 f1) :;: 
, 

:T a: ::r f1) "' "' :::1 :::J n; a. :T 0> ;;;- ;;;- f1) f1) 
a. f1) :::1 ;;- ;;-::I "' f1) 

f1) ;;;-
;;-

0121-97-1381 21-05471 Unfiltered 8/22197 a 1.4 (J)b 50 (UJ)c 9 (J) 10 (UJ) 10 (UJ) 1.5 (J) 1.2 (J) 10 (UJ) 1.3 (J) - -
0121-97-1382 21-05471 Unfiltered 8/22/97 33 (U)d 1.6 (J) 50 (UJ) 6.2 (J) 8.2 (J) 1.1 (J) 5 (U) 10 (UJ) 1 (J) 1.7 (J) 1 (J) 1.7 (J) 

0121-97-1383 21-05472 Unfiltered 8/22197 - 1.1 (J) 50 (UJ) 6.2 (J) - 10 (UJ) - 10 (UJ) 1.1 (J) 10 (UJ) 10 (UJ) 1.1 (J) 

0121-97-1384 21-05472 Unfiltered 8/22197 35 (U) 10 {UJ) 50 (UJ) 10 (UJ) 8.3 (J) 10 (UJ) 5 (U) 10 (UJ) 10 (UJ) 10 (UJ) 10 (UJ) 10 {UJ) 

0121-97-1396 21-01811 Unfiltered 8/20/97 30{U) 10 (U) 50 (U) 10 (U) 20 (U) 10 (U) 5 (U) 10 (U) 10(U) 10 (U) 10(U) 10 (U) 

0121-97-1397 21-01811 Filtered 8/20/97 - 10 (U) 50 (U) 22 - 10 (U) - 10 (U) 10 {U) 10 (U) 10 (U) 10 (U) 

0121-97-1398 21-01812 Unfiltered 8/20/97 20 (U) 10 (U) 50 (U) 10 (U) 20 (U) 10(U) 5 (U) 10 (U) 10 (U) 10 (U) 10 (U) 10(U) 

0121-97-1399 21-01812 Filtered 8/20/97 - 10 (U) 50(U) 36 - 10(U) - 10 (U) 10 (U) 10 (U) 10(U) 10 (U) 

0121-97-1400 21-01854 Unfiltered 8/21/97 20(U) 10 (U) 50 (U) 10 (U) 20 (U) 10 (U) 7.6 10(U) 10 (U) 10 (U) 10 (U) 10 {U) 

0121-97·1401 21-01854 Filtered 8/21/97 - 10 (U) 50 (U) 10 (U) - 10 (U) - 10 (U) 10 (U) 10 (U) 10 (U) 10 (U) 

0121-97·1421 21-01854 Unfiltered 10/15/97 20(U) - - - 20 (U) I - 5{U) - - - - -
0121-97-1422 21-01854 Unfiltered 10/15/97 20(U) - - - 20 (U) - 5 (U) - - - - -
0121-97-1424 21-01811 Unfiltered 1214/97 20(U) 10 (U) 50 (U) 10 (U) 20 (U) 10 {U) 5(U) 10 (U) 10 (U) 10 (U) 10 (U) 10 (U) 

0121-97-1425 21-01812 Unfiltered 1214/97 20(U) 10 (UJ-)
8 

50{UJ-) 10 (UJ-) 20 (U) ! 10 (UJ-) 5(U) 10 (UJ-) 10 (UJ-) 10 (UJ·) 10 (UJ·) 10 {UJ-) 

0121-97-1426 21-01811 Unfiltered 1214/97 20(U) 10 (UJ·) 50(UJ·) 10 (UJ-) 20 (U) i 10 (UJ-) 5(U) 10 (UJ-) 10 {UJ·) 10 (UJ-) 10 (UJ-) 10 (UJ-) 

0121-97-1428 21-01811 Filtered 1214197 - - - - - - - - - - - -

0121-97-1429 21-01812 Filtered 1214197 - - - - - - - - - - - -
I 

0121-97-1430 21-01811 Filtered 1214/97 - - - - - - - - - - - -
CA21-98-0001 21-01811 Unfiltered 5/5/98 20(U) 10 (U) 50 (U) 10 (U) 20(U) 10 (U) 5 (U) 10 (U) 10 {U) 10 (U) 10 (U) 10 (U) 

CA21·98-0002 21·01811 Filtered 5/5/98 - - - - - - - - - - - -
-- - -

Note: Results are in pg/L. 
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<8 Table 0-4.0-6 (continued) 
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0 :::l .l, ;;; N ro en r- Q) 0 m ::r r0 
Q) 0 ;;; ;;; )> -rr :::l < 0:1 
3 

n a. (") N ;:; ~ (") - c: 
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;;; ::r a: ::r ID 
a. ::r a. m 

:::l Q) 

m iii" 
iD 

CA21-98-0003 21-01812 Unfiltered 5/5/98 20(U) 10 (U) 50(U) 10 (U) 20(U) 

CA21-98-0004 21-01812 Filtered 5/5/98 - - - - -

CA21-98-0005 21-01854 Unfiltered 5/6/98 20(U) 10 (U) 50(U) 10 (U) 20(U) 

CA21-98-0006 21-01854 Filtered 5/6/98 - - - - -
CA21-98·0007 21-01811 Unfiltered 9/17/98 20(U) - - - 20(U) 

CA21-98-0008 21-01811 Filtered 9/17/98 - - - - -
CA21-98-0009 

0 
21-01812 Unfiltered 9/17/98 20 (U} - - - 20(U) 

~ CA21-98-0010 21-01812 Filtered 9/17/98 - - - - -

CA21-98-0011 21-01854 Unfiltered 9/16/98 20(U) - - - 20(U) 

CA21-98-00 12 21-01854 Filtered 9/16/98 - - - - -
CA21-98-0013 21-10816 Unfiltered 10/26/98 38 22 (U) 110 (U) 5.8 (J) 5.8 (U) 

CA21-98-0014 21-10816 Filtered 10/26/98 - 10 (U) 6.3 (J} 10 (U) -
CA21-98-0015 21-10817 Unfiltered 10/26/98 20 (U) 14 (U) 71 (U) 4 (J) 20(U) 

CA21-98-0016 21-10817 Filtered 10/26/98 - - - - -
CA21-98-0042 21-01812 Unfiltered 10/7/98 - 10 (U) 50 (U) 10(U) -
CA21-98-0043 21-01854 Unfiltered 10/6/98 - 10 (U) 50 (U} 10 (U) -
AAB1336 LAO-B Unfiltered 6/13/94 - - - - -
AAB1341 LAO-B Unfiltered 6/14/94 - - - - -
AAB1380 LAO-B Unfiltered 6/13194 - - - - -

~ AAB3592 LAO-B Unfiltered 10/19/94 - - - - -
-
~ 

AAB8403 LAO-B Unfiltered 1/17/95 - - - - -
AAB8495 LA0-8 Unfiltered 10/19/94 - - - - -
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10 (U) 5(U) 10 (U) 10 (U) 

- - - -
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- - - -
- 5 (U) - -

- - - -

- 5 (U) - -

- - - -
- 5 (U) - -

- - - -
22(U) 5(U) 4.1 (J) 22(U) 

10 (U} - 10 (U} 10 (U) 
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- - - -
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Table D-4.0-6 (continued) 
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AAB8509 LAO-B Unfiltered 10/19/94 - - - - - - - - - -
AAB8559 LAO-B Unfiltered 1/15/95 - - - - - - - - - -
0441-95-0013 LAO-B Unfiltered 5/9/95 - - - - - - - - - -
0441-95-0014 LAO-B Unfiltered 5/9/95 - - - - - - - - - -
0441-95-0033 LAO-B Unfiltered 5/9/95 - - - - - - - - - -
EPA 21-01811 Unfiltered 9/4/98 - - - - - - - - - -
EPA 21-01812 Unfiltered 9/4/98 - - - - - - - - - -
EPA 21-01854 Unfiltered 9/2/98 - - - - - - - - - -
NMED 21-01854 Unfiltered 10/6/98 - - - - - - - - - -

a A dash in the table means "not analyzed." 

b 
J = The analyte was positively identified, and the associated numerical value is estimated to be more uncertain than would normally be expected for that analysis. 

c UJ = The analyte was analyzed for but not detected. Reported value Is an estimate of the sample-specific quantitatlon limit or detection limit. 

d U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 
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8 UJ- = The analyte was analyzed for but not detected. Reported value is an estimate of the sample-specific quantitation limit or detection limit. The estimated detection limit may be 

biased low. 
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Table D-4.0-7 

Analytical Results for Water Chemistry Parameters in Alluvial Groundwater and Storm Water in DP Canyon Reaches 

("') 

:::!'! Q) z 
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Q) --1 ::r c ro- Ill - c .... 
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~ 0 6i .... .... - Ql ::r --1 ::I m ::I 0: 0: :::!. Ill 0 n; 0 a a ~ 

n Ql 0 CD CD z 2 6i .... ro- n; tO Ql 0 en CD 0. 
Q) en ... 0. ::I z c:;· 

0121-97-1381 21-05471 Unfiltered 8/22/97 a - - - - - - -
0121-97-1382 21-05471 Unfiltered 8/22/97 - - - - - - - -
0121-97-1383 21-05472 Unfiltered 8/22/97 - - - - - - - -
0121-97-1384 21-05472 Unfiltered 8/22/97 - - - - - - - -
0121-97-1396 21-01811 Unfiltered 8/20/97 - - - - - - - -
0121-97-1397 21-01811 Filtered 8/20/97 - - - - - - - -
0121-97-1398 21-01812 Unfiltered 8/20/97 - - - - - - - -
0121-97-1399 21-01812 Filtered 8/20/97 - - - - - - - -
0121-97-1400 21-01854 Unfiltered 8/21/97 - - - - - - - -
0121-97-1401 21-01854 Filtered 8/21/97 - - - - - - - -
0121-97-1421 21-01854 Unfiltered 10/15/97 - -· - - - - - -
0121-97-1422 21-01854 Unfiltered 10/15/97 - - - - - - - -
0121-97-1424 21-01811 Unfiltered 12/4/97 - - - - - - - -

0121-97-1425 21-01812 Unfiltered 12/4/97 - - - - - - - -
0121-97-1426 21-01811 Unfiltered 12/4/97 - - - - - - - -
0121-97-1428 21-01811 Filtered 12/4/97 - - - - - - - -
0121-97-1429 21-01812 Filtered 1214/97 - - - - - - - -
0121-97-1430 21-01811 Filtered 1214/97 - - - - - - -

CA21-98-0001 21-01811 Unfiltered 5/5/98 - - - - - - - -

CA21-98-0002 21-01811 Filtered 5/5/98 - - - - - - -
CA21-98-0003 21-01812 Unfiltered 5/5/98 - - - - - - - -

Note: Results are in pg/L. 
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AAB8559 LA0-8 Unfiltered 1/15/95 - - - - - -
044 1-95-00 13 LA0-8 Unfiltered 5/9/95 - - - 10 (U) - -

0441-95-0014 LA0-8 Unfiltered 5/9/95 - - - 10 (U) - -
0441-95-0033 LA0-8 Unfiltered 5/9/95 33500 - 8750 70 - -

EPA 21-01811 Unfiltered 9/4/98 - - - - - -
EPA 21-01812 Unfiltered 9/4/98 - - - - - -

EPA 21-01854 Unfiltered 9/2/98 - - - - - -

NMED 21-01854 Unfiltered 10/6/98 - - - - - -
- --

a A dash in the table means "not analyzed." 

b U = The analyte was analyzed for but not detected. Reported value is the sample-specific estimated quantitation limit or detection limit. 
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E-1.0 STATISTICAL EVALUATIONS OF SEDIMENT INORGANIC CHEMICAL DATA 

The objective of this section is to present detailed statistical and graphical analyses that compare 
inorganic chemical data from DP Canyon reaches with Laboratory background sediment data. These 
analyses are used to determine whether the reach data show evidence of contaminant releases through a 
systematic increase in concentration of one or more analytes greater than concentrations observed in the 
background data. 

The figures and tables for this section are placed at the end of the section; the figures appear first, 
followed by the tables. 

E-1.1 Data Analysis Methods 

Three types of data analyses were used to evaluate the concentrations of inorganic chemicals in the 
reach samples as compared with background data. The first type of analysis is a graphical comparison of 
reach and background sample results. Second, the results of formal statistical testing are presented. 
Third, relationships of inorganic chemicals to concentration of aluminum and particle size are graphically 
presented. Each of these methods is discussed below in more detail. 

1 E-1.1.1 Comparisons of Inorganic Chemical Data by Reach 

I 
I 

I 
I 

These comparisons use graphical displays called "box plots, .. which show the actual values for each 
inorganic chemical. The ends of each box represent the "interquartile" range of the data distribution, 
which is specified by the 25th percentile and 75th percentile of the data distribution. The horizontal line 
within each box is the median (50th percentile) of the data distribution (if the number of samples is four or 
fewer, the horizontal line is not displayed). Thus, each box indicates concentration values for the central 
half of the data, and concentration shifts can be readily assessed by comparing the boxes. If most of the 
data are represented by a single concentration value (usually the detection limit), the box is reduced to a 
single line. 

In these statistical plots, a different symbol is used for the laboratory results for each reach and for the 
background data (BKG), and the symbols are used consistently in all statistical plots in this section. 
Background data are represented by a circle, reach DP-1 data by an inverted triangle, reach DP-2 data 
by a square, reach DP-3 data by a diamond, and reach DP-4 data by a triangle. Note that the DP-1 data 
are presented in three groups to show the concentration trends between western {DP-1 w), central 
(DP-1c) and eastern (DP-1e) subreaches of DP-1. The lowercase letters are used to designate 
subreaches so that the box plot labels would not overlap. Also note that nondetected sample results are 
plotted as the detection limit value and the symbol is shaded in a light gray pattern. 

E-1.1.2 Statistical Testing 

Because the data for these inorganic chemicals do not appear to typically satisfy conditions of statistical 
normality, nonparametric statistical tests are preferred for background comparisons. The Gehan test was 
used for statistical testing. The purpose of this test is to detect whether the reach data show evidence of a 
release of any analyte through a systematic increase in concentration greater than that observed in the 
background data. The Gehan test pools site and background data into one aggregate set and determines 
whether the average rank of site data is greater than that of the background data. The Gehan test is most 
sensitive to detecting cases where most of the reach data are greater than the average or median value 
observed in the background data. More discussion of these tests is contained in Ryti et al. {1996, 53953). 
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The metrics used to determine if a statistically significant difference between reach data and background 
data exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) 
indicates that reach data are greater than background data, whereas a p-value approaching 1 indicates 
no difference between reach data and background data. If a p-value is less than some small probability 
(0.05), then there is some reason to suspect that the reach statistical distribution may be elevated above 
the background distribution; otherwise, no difference is indicated. 

E-1.1.3 lnterelement Correlations 

One way to evaluate the applicability of Laboratory-wide background sediment data to reach sediment 
data is to evaluate the data through interelement correlations. Typically, there are significant correlations 
between major elements (aluminum, iron, and potassium) and trace elements (arsenic, beryllium, copper, 
nickel, vanadium, and zinc). The correlations are presented and the geochemical basis is discussed in 
"Natural Background Geochemistry and Statistical Analysis of Selected Soil Profiles, Sediments, and 
Bandelier Tuff," Los Alamos, New Mexico (Longmire et al. 1995, 52227). For most inorganic chemicals, 
these strong correlations result in a consistent ratio of trace to major elements. A significantly elevated 
ratio of a given trace element to a major element can be used to indicate a release of that trace element. 
Scatter plots of trace elements to major elements are one way to visually display the ratios for 
background and reach data. Scatter plots of all inmganic chemicals vernus aluminum are presented as a 
graphical assessment of the similarity between the reach data and the Laboratory-wide sediment 
background data. The relationship of the concentration of inorganic chemicals to the abundance of fine
sized particles provides another measure of the natural development and accumulation of metals in 
sediments. The total content (in percent) of silt and clay-sized particles was used as a measure of the 
abundance of fine particles in the samples. The concentration of all inorganic chemicals was plotted 
against aluminum as well as silt and clay content. These plots show five groups of data: the Laboratory 
sediment background, reach DP-1, reach DP-2, reach DP-3 and reach DP-4. Aluminum was selected as 
the major element for these plots for two reasons. First, knowledge of Laboratory releases (see Section 
1.3.2) has not implicated aluminum as a possible Laboratory contaminant. Second, the results of 
statistical testing of the DP Canyon reach data also suggest no evidence for aluminum concentrations to 
be shifted above background levels (see Section E-1.2.1 ). 

E-1.2 Results 

The results of the statistical analyses are presented for each inorganic chemical and includes a discussion 
of statistical tests that compare sample results from each reach with sediment background data. 

E-1.2.1 Aluminum 

Results of the statistical testing (Table E-1.0-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-1a) and the correlation 
with silt and clay abundance (Figure E-1.2-1 c) confirms these results. Figure E-1.2-1 b shows the 
relationship of aluminum to itself. The only result of note is that most aluminum sample results for DP 
Canyon tend to be in the lower quartile of the sediment background data. The particle size plot shows that 
there is a correlation of both background data and the DP Canyon data with silt and clay, but the slopes 
of the relationship visually differ. The slope of the background data would suggest greater aluminum than 
was measured in the DP Canyon samples. The reason for the apparently lower-than-expected sample 
results for aluminum is not known, but based on the particle size relationship of the DP Canyon aluminum 
sample results, the DP Canyon aluminum data are consistent with a natural concentration distribution. 
Thus, aluminum is not retained as a chemical of potential concern (COPC). 
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E-1.2.2 Antimony 

There are only two detected antimony sample results for the DP Canyon reach sediment samples; thus, 
statistical testing is not appropriate. The statistical plots show the range of the nondetected and detected 
values by reach (Figure E-1.2-2a) and the correlation of the nondetected values with aluminum (Figure 
E-1.2-2b) and silt and clay (Figure E-.1.2-2c). Note that the antimony sediment background data 
presented in Figure E-1.2-2a were analyzed by inductively coupled plasma emission spectroscopy 
(ICPES), which has detection limits above the soil background value. The soil background value is used 
as a surrogate sediment background value. Because the two detected values are greater than the 
antimony background value, antimony is retained as a COPC. It is important to note that most of the 
samples have detection limits less than the background value, which helps to place an upper bound on 
the amount of antimony possibly released into the DP Canyon watershed. 

E-1.2.3 .Arsenic 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-3a) and versus aluminum 
(Figure E-1.2-3b) and silt and clay (Figure E-1.2-3c) confirms these results. Thus, arsenic is not retained 
as a COPC. 

E-1.2.4 Barium 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-4a) and versus silt and 
clay (Figure E-1.2-4c) confirms these results with the exception of a single suspect value on the silt and 
clay plot. Sample 0121-97-1441 has a barium result of 103 mg/kg for a silt and clay content of 20%. The 
field duplicate (0121-97-1442) for this sample had a result of 38.5 mg/kg, which is more consistent with 
the expected value of barium given the silt and clay content. Although the barium versus aluminum plot 
(Figure E-1.2-4b) shows several suspect elevated values in DP Canyon, the correlation of barium with silt 
and clay suggests that barium concentrations in DP Canyon are not different from natural background 
concentrations. Thus, barium is not retained as a COPC. 

E-1.2.5 Beryllium 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-Sa) and versus aluminum 
(Figure E-1.2-Sb) confirms these results. Most of the DP Canyon beryllium sample results are less than 
the median background concentration. The beryllium versus silt and clay scatter plot (Figure E-1.2-Sc) 
shows a pattern similar to aluminum, suggesting that concentrations of beryllium in DP Canyon samples 
are less than the values expected given the silt and clay content. The reason for the apparently lower
than-expected sample results for beryllium is not known, but based on the particle size relationship of the 
DP Canyon beryllium sample results, the DP Canyon beryllium data are consistent with a natural 
concentration distribution. Thus, beryllium is not retained as a COPC. 

E-1.2.6 Cadmium 

Cadmium was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E-1.2-6a) and the correlation of the mostly nondetected values with aluminum (Figure E-1.2-6b) or silt 
and clay (Figure E-1.2-6c). There are two detected cadmium sample results from reach DP-1c greater 
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than the background value. It is important to recognize that the apparently elevated sample results in 
reach DP-2 are all nondetected values. Because some detected sample results and detection limits are 
greater than the cadmium background value of 0.4 mg/kg, cadmium is retained as a COPC. 

E-1.2.7 Calcium 

Results of the statistical testing (Table E-1.2-1) suggest that reach DP-1 results are greater than 
background. A review of the data plotted by reach (Figure E-1.2-7a) and versus aluminum (Figure 
E-1.2-7b) or silt and clay (Figure E-1.2-7c) confirms these results. The highest concentrations are noted in 
reach DP-1 w, which suggests a source for calcium from the Los Alamos townsite. Because of the 
statistical difference between reach DP-1 and background and the observation of three sample results 
above background value in reach DP-2, calcium is retained as a COPC. 

E-1.2.8 Chromium, Total 

Results of the statistical testing (Table E-1.2-1) suggest that reach DP-1 results are greater than 
background. A review of the data plotted by reach (Figure E-1.2-Sa) and versus aluminum (Figure 
E-1.2-Sb) or silt and clay (Figure E-1.2-Sc) confirms these results. There is also one sample result greater 
than the background value in reach DP-3. Because of the statistical difference between reach DP-1 and 
background and the observation of one sample result above background value in reach DP-3, total 
chromium is retained as a COPC. 

E-1.2.9 Cobalt 

Results of the statistical testing (Table E-1.2-1) suggest that reach DP-2 results are greater than 
background. A review of the data plotted by reach (Figure E-1.2-9a) confirms these results. Review of the 
data plotted by reach (Figure E-1.2-9a) and versus aluminum (Figure E-1.2-9b) and silt and clay (Figure 
E-1.2-9c) confirms these results. However, one of the suspect elevated cobalt values on the silt and clay 
plot is sample 0121-97-1441 collected in reach DP-2, which had a cobalt result of 4.71 mg!kg for a silt 
and clay content of 20%. The field duplicate (0121-97-1442) for this sample had a result of 2.34 mglkg, 
which is more consistent with the expected value of cobalt, given the silt and clay content. There is one 
result for reach DP-3 marginally greater than the background value. Because of the statistical difference 
between reach DP-2 and background, cobalt is retained as a COPC. 

E-1.2.1 0 Copper 

Results of the statistical testing (Table E-1.2-1) suggest there are significant differences between reaches 
DP-1, DP-2, and DP-4 data and background data. A review of the data plotted by reach (Figure 
E-1.2-1 O.a} and versus aluminum (Figure E-1.2-1 Ob) and silt and clay (Figure E-1.2-1 Oc) confirms these 
results but also shows that the overall magnitude of most background exceedances are small (less than 
5 mg/kg above the background value of 10.5 mglkg). An exception is the maximum copper sample result 
in reach DP-4, which was measured at about three times the background value. Thus, copper is retained 
as a COPC. 

E-1.2.11 Iron 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-11 a) and versus 
aluminum (Figure E-1.2-11 b) confirms these results. The iron versus silt and clay scatter plot 
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(Figure E-1.2-11 c) shows a pattern similar to aluminum, suggesting that concentrations of iron in DP 
Canyon samples are less than the values expected, given the silt and clay content. The reason for the 
apparently lower-than-expected sample results for iron is not known, but based on the particle size 
relationship of the DP Canyon iron sample results, the DP Canyon iron data are consistent with a natural 
concentration distribution. Thus, iron is not retained as a COPC. 

E-1.2.12 Lead 

Results of the statistical testing (Table E-1.2-1) suggest there are significant differences between reaches 
DP-1, DP-2, DP-3 and DP-4 data and background data. A review of the data plotted by reach (Figure 
E-1.2-12a) and versus aluminum (Figure E-1.2-12b) and silt and clay (Figure E-1.2-12c) confirms these 
results. Lead concentrations are greatest in reach DP-1, which suggests a Los Alamos townsite source 
for lead contamination. Thus, lead is retained as a COPC. 

E-1.2.13 Magnesium 

Results of. the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-13a) and versus 
aluminum (Figure E-1.2-13b) confirms these results. The magnesium-versus-silt-and -clay scatter plot 
(Figure E-1.2-13c) shows a pattern similar to aluminum, suggesting that concentrations of magnesium in 
DP Canyon samples are less than the values expected, given the silt and clay content. The reason for the 
apparently lower than expected sample results for magnesium is not known, but based on the particle 
size relationship of the DP Canyon magnesium sample results, the DP Canyon magnesium data are 
consistent with a natural concentration distribution. Thus, magnesium is no\ retained as a COPC . 

E-1.2.14 Manganese 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-14a) shows one "outlier" 
sample result in reach DP-2 (738 mg/kg for sample ID 0121-97-1441). This same sample result is the 
only DP Canyon outlier on the plots versus aluminum (Figure E-1.2-14b) and versus silt and clay (Figure 
E-1.2-14c). The field duplicate (0121-97 -1442) for this sample had a result of 283 mg/kg, which is more 
consistent with the expected value of manganese given the silt and clay content (20%). It is also worth 
noting there are a few outlier values for the background data on the aluminum and silt and clay plots. The 
available evidence suggests that DP Canyon manganese is derived from a natural concentration 
distribution. Thus, magnesium is not retained as a COPC. 

E-1.2.15 Mercury 

Mercury was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E-1.2-15a) and the correlation of the nondetected values with aluminum (Figure E-1.2-15b) and versus 
silt and clay (Figure E-1.2-15c). There are three detected mercury values greater than the background 
value in reach DP-1. Thus, mercury is retained as a COPC. 

E-1.2.16 Nickel 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-16a) confirms these 
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results. The plots versus aluminum (Figure E-1.2-16b) and versus silt and clay (Figure E-1.2-16c) show 
two suspect values in reach DP-1. Because these values are within the range of nickel for the 
background silt and clay content, they are not interpreted to represent a release. In addition, no nickel 
sample results are greater than the background value. Thus, nickel is not retained as a COPC. 

E-1.2.17 Potassium 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-17a) and versus 
aluminum (Figure E-1.2-17b) confirms these results. The potassium versus silt and clay scatter plot 
(Figure E-1.2-17c) shows a pattern similar to aluminum, suggesting that concentrations of potassium in 
DP Canyon samples are less than the values expected, given the silt and clay content. The reason for the 
apparently lower-than ~expected sample results for potassium is not known, but based on the particle size 
relationship of the DP Canyon potassium sample results, the DP Canyon potassium data are consistent 
with a natural concentration distribution. Thus, potassium is not retained as a COPC. 

E-1.2.18 Selenium 

Selenium was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E-1.2-18a) and the correlation of the nondetected values with aluminum (Figure E-1.2-18b} and versus 
silt and clay (Figure E-1.2-18c). It is important to recognize that most of the sample results that are 
apparently greater than background values in DP Canyon are nondetected values. Because some 
detected sample results and detection limits are greater than the selenium background value of 0.3 
mg/kg, selenium is retained as a COPC. 

E-1.2.19 Silver 

Silver was not usually detected in the reach or background samples, thus statistical testing is not 
appropriate. The statistical plots show the range of detected and nondetected values by reach (Figure 
E-1.2-19a) and the correlation of the nondetected values to aluminum (Figure E-1.2-19b) and versus silt 
and clay scatter plot (Figure E-1.2-19c). Because no detected sample results nor detection limits are 
greater than the silver background value of 1.0 mg/kg, silver is not retained as a COPC. 

E-1.2.20 Sodium 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-20a) confirms these 
results. The plots of sodium versus aluminum (Figure E-1.2-20b) and versus silt and clay (Figure 
E-1.2-20c) are noninformative because of a lack of correlation of sodium with either variable. Based on 
the results of the statistical tests and visual inspection of the box plot, sodium is not retained as a COPC. 

E-1.2.21 Thallium 

Thallium was not detected in any reach sample, and most nondetected sample results were less than the 
thallium background value of 0.73 mg/kg. The maximum detection limit for thallium in the DP Canyon 
sediment samples was 0.88 mg/kg, or about 20% greater than the background value. The statistical plots 
show the range of detected and nondetected values by reach (Figure E-1.2-21 a) and the correlation of 
the nondetected values with aluminum (Figure E-1.2-21 b) and versus silt and clay (Figure E-1.2-21c). 
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Because thallium was not detected in any DP Canyon sediment samples, and detection limits were 
typically less than the background value, thallium is not retained as a COPC. 

E-1.2.22 Vanadium 

Results of the statistical testing (Table E-1.2-1) suggest that the reach data are not greater than the 
sediment background data. A review of the data plotted by reach (Figure E-1.2-22a), versus aluminum 
(Figure E··1.2-22b), and versus silt and clay (Figure E-1.2-22c) confirms these results. Thus, vanadium is 
not retained as a COPC. 

E-1.2.23 Zinc 

Results of the statistical testing (Table E-1.2-1) suggest there are significant differences between reaches 
DP-1, DP-2, and DP-4 data and background data. A review of the data plotted by reach (Figure 
E-1.2-23a), versus aluminum (Figure E-1.2-23b) and versus silt and clay (Figure E-1.2-23c) confirms 
these results. The highest zinc values are in reach DP-1, which suggests a Los Alamos townsite source 
for zinc releases. Zinc is retained as a COPC. 

E-1.2.24 Physical Parameters 

Physical parameters (pH and particle size analysis) were measured on some of the DP Canyon sediment 
samples. This information is provided to assist in interpreting contaminant fate and transport. Statistical 
plots are provided to evaluate differences between reaches in these parameters, not to evaluate these 
parameters as COPCs. 

Plots are provided for pH (Figure E-1.2-24a, b, c), gravel content (Figure E-1.2-25a, b, c), percent organic 
matter (Figure E-1.2-26a, b, c), total clay content (Figure E-1.2-27a, b, c), total silt content (Figure 
E-1.2-28a, b, c), and silt and clay content (Figure E-1.2-29a, b, c). Values for pH show little variability 
between samples, and suggest near neutral sediment chemistry. The gravel content is highest and most 
variable in reaches DP-1w and DP-1c, but is still variable in downstream reaches. Organic matter, clay, 
and silt all show similar trends with the highest content in reach DP-1. 
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Figure E-1.2-1. (a) Box plot for aluminum; (b) scatter plot for aluminum versus aluminum; 
(c) scatter plot for aluminum versus silt and clay 

Figure E-1.2-2. (a) Box plot for antimony; (b) scatter plot for antimony versus aluminum; 
(c) scatter plot for antimony versus silt and clay 
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Figure E-1.2-3. (a) Box plot for arsenic; (b) scatter plot for arsenic versus aluminum; (c) scatter 
plot for arsenic versus silt and clay 
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Figure E-1.2-4. (a) Box plot for barium; (b) scatter plot for barium versus aluminum; (c) scatter 
plot for barium versus silt and clay 
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Figure E-1.2-5. (a) Box plot for beryllium; (b) scatter plot for beryllium versus aluminum; 
(c) scatter plot for beryllium versus silt and clay 
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Figure E-1.2-6. (a) Box plot for cadmium; (b) scatter plot for cadmium versus aluminum; 
(c) scatter plot for cadmium versus silt and clay 
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Figure E-1.2-7. (a} Box plot for calcium; (b) scatter plot for calcium versus aluminum; (c) scatler 
plot for calcium versus silt and clay 
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Figure E-1.2-8. (a) Box plot for chromium; (b) scatter plot for chromium versus aluminum; 
(c) scatter plot for chromium versus silt and clay 

ER19990010 E-11 August 1999 



DP Canyon Reach Report 

(a) 

5.00 • • 
Ci 4.00 I • • 
<!: • • ..., 
Cl 

~ 
--- • • g !--+-' ........... 

3.00 
,_.__ -- ;_....; I 

(ij i 4.-: ~ .. 
' • I .0 I ~ ~ r-1 ~ 0 2.00 w (.) 4-' .. 

• • • 1.00 I • 

0.00 
BKG DP-1w DP-1c DP-1e DP-2 DP-3 DP-4 

(b) (c) 

5.00 • • • • •• 
Ci 4.00 •• ·~. ·~ • 
<!: . .... , . . • • Cl . ;t;· .. . ' • .. ... g 3.00 •• •• "1f :· 
'lij 

2.00 ... -;:& ..-:_.:.,• 
.0 !'... . ... 0 ~ ... , . 
(.) J • • •• 1.00 • • 

0.00 
0 4000 8000 12000 0 20 40 60 80 

Aluminum (mg/kg) Silt+ Clay (%) 

Figure E-1.2-9. (a) Box plot for cobalt; (b) scatter plot for cobalt versus aluminum; (c) scatter plot 
for cobalt versus silt and clay 
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Figure E-1.2-10. (a) Box plot for copper; (b) scatter plot for copper versus aluminum; (c) scatter 
plot for copper versus silt and clay 
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Figure E-1.2-11. (a) Box plot for iron; (b) scatter plot for iron versus aluminum; (c) scatter plot for 
iron versus silt and clay 
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Figure E-1.2-12. (a) Box plot for lead; (b) scatter plot for lead versus aluminum; (c) scatter plot for 
lead versus silt and clay 
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Figure E-1.2-13. (a) Box plot for magnesium; (b) scatter plot for magnesium versus aluminum; 
(c) scatter plot for magnesium versus silt and clay 
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Figure E-1.2-14. (a) Box plot for manganese; (b) scatter plot for manganese versus aluminum; 
(c) scatter plot for manganese versus silt and clay 
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Figure E-1.2-15. (a) Box plot for mercury; (b) scatter plot for mercury versus aluminum; (c) scatter 
plot for mercury versus silt and clay 
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Figure E-1.2-16. (a) Box plot for nickel; (b) scatter plot for mercury versus nickel; (c) scatter plot 
for nickel versus silt and clay 
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Figure E-1.2-17. (a) Box plot for potassium; (b) scatter plot for potassium versus aluminum; 
(c) scatter plot for potassium versus silt and clay 
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Figure E-1.2-18. (a) Box plot for selenium; (b) scatter plotfor selenium versus aluminum; 
(c) scatter plot for selenium versus silt and clay 
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Figure E-1.2-19. (a) Box plot for silver; (b) scatter plot for silver versus aluminum; (c) scatter plot 
for silver versus silt and clay 
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Figure E-1.2-20. (a) Box plot for sodium; (b) scatter plot for sodium versus aluminum; (c) scatter 
plot for sodium versus silt and clay 
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Figure E-1.2-21. (a) Box plot for thallium; (b) scatter plot for thallium versus aluminum; (c) scatter 
plot for thallium versus silt and clay 
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Figure E-1.2-22. (a) Box plot for vanadium; (b) scatter plot for vanadium versus aluminum; 
(c) scatter plot for vanadium versus silt and clay 
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Figure E-1.2-23. (a) Box plot for zinc; (b) scatter plot for zinc versus aluminum; (c) scatter plot for 
zinc versus silt and clay 
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Figure E-1.2-24. (a) Box plot for pH; (b) scatter plot for pH versus aluminum; (c) scatter plot for pH 
versus silt and clay 
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Figure E-1.2-25. (a) Box plot for gravel; (b) scatter plot for gravel versus aluminum; (c) scatter plot 
for gravel versus silt and clay 
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Figure E-1.2-26. (a) Box plot for organic matter; (b) scatter plot for organic matter versus 
aluminum; (c) scatter plot for organic matter versus silt and clay 

August 1999 E-20 ER19990010 



DP Canyon Reach Report 

(a) 

20 • 
~ 

~ 15 • 
>. ---"' • I u • Q • • --- ~ $ $ co 10 • 0 -.- • 1- • • 

~ 5 

* • • • --t- • .. 
0 

BKG DP-1w DP-1c OP-1e OP-2 OP-3 OP-4 

(b) (c) 

20 • 
l 
>. 

15 • "' • • u . .. 
... ·" ~ ... co • . t.t • . 0 10 .•jr .. ••. • • \. J • , ... 

1- ·t:· ,. • ··~· 5 ' ~" . . • 't:···l ... . .. ·~· ~- . 
0 

.. \ .·. • • •• 
0 4000 8000 12000 0 20 40 60 80 

Aluminum (mg/kg) Silt+ O.aiJ ~%) 

Figure E-1.2-27. (a) Box plot for total clay; (b) scatter prot for total clay versus aluminum; 
(c) scatter plot for total clay versus silt and clay 
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Figure E-1.2-28. (a) Box plot for total silt; (b) scatter plot for total silt versus aluminum; (c) scatter 
plot for total silt versus silt and clay 
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Figure E-1.2-29. (a) Box plot for silt and clay; (b) scatter plot for silt and clay versus aluminum; 
(c) scatter plot for silt and clay versus silt and clay 
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Table E-1.0-1 

Summary of the P-Values from the Gehan Statistical Testing 

Analyte DP-1 DP-2 DP-3 

Aluminum 1.000 0.967 0.995 

Antimony NO a NO NO 

Arsenic 0.209 0.318 0.739 

Barium 0.422 0.289 0.796 

Beryllium 0.980 0.940 0.897 

Cadmium 
b - -

Calcium <0.001 0.165 0.433 

Chromium, total 0.003 0.500 0.654 

Cobalt 0.125 0.010 0.332 

Copper <0.001 0.023 0.477 

Iron 0.999 0.886 0.989 

Lead <0.001 <0.001 0.008 

Magnesium 0.753 0.914 0.975 

Manganese 0.992 0.701 0.983 

Mercury - - -
Nickel 0.483 0.864 0.957 

Potassium 1.000 0.992 0.986 

Selenium - - -
Silver - - -
Sodium 1.000 1.000 0.999 

Thallium NO NO NO 

Vanadium 0.250 0.607 0.796 

Zinc <0.001 0.004 0.299 

Note: Bolde<l values indicate that reach sample results are sfgnificantly greater than background values. 

a NO = no background data. 

DP-4 

0.997 

NO 

0.631 

0.902 

0.733 

-
0.753 

0.985 

0.590 

<0.001 

0.999 

<0.001 

0.994 

0.971 

-
1.000 

1.000 

-
-

1.000 

NO. 

0.984 

0.045 

b A dash in the table !'leans "not applicable" (statistical tests are not appropriate because of the high frequency of nondetectecl 

values). 
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E-2.0 STATISTICAL EVALUATIONS OF SEDIMENT RADIONUCLIDE DATA 

The objective of this section is to present graphical analyses that compare radionuclide data from DP 
Canyon sediment samples with Laboratory background sediment data. These analyses are used to 
determine whether the reach data show evidence of contaminant releases through a systematic increase 
in concentration of one or more analytes over concentrations observed in the background data. Statistical 
testing was also used to help determine which radionuclides should be retained as COPCs. 

The figures and tables for this section are placed at the end of the section; the figures appear first, 
followed by the table. 

E-2.1 Data Analysis Methods 

Two types of data analyses were used to evalua~e the concentrations of radionuclides in the reach 
samples as compared with background data. The first analysis is a graphical comparison of reach and 
background sample results. The second is the results of formal statistical testing. Each method is briefly 
discussed below. 

E-2.1.1 Comparisons of Radionuclide Data by Reach 

This comparison uses graphical displays called "box plots," which show sample results for each 
radionuclide. All of the DP Canyon radionuclide results are not censored, which means that nondetect 
results less than the minimum detectable activity are presented in all statistical plots and analyses. Some 
of the background data are censored (cesium-137 and isotopic uranium), and the plots and statistical 
analyses display the minimum detectable activity as the sample value. There is no impact of data 
censoring on the identification of COPCs. The ends of each box represent the "interquartile" range of the 
data distribution, which is specified by the 25th percentile and 75th percentile of the data distribution. The 
horizontal line within each box is the median (50th percentile) of the data distribution (if the number of 
samples is four or fewer, the line is not displayed). Thus, each box indicates concentration values for the 
central half of the data, and concentration shifts can be readily assessed by comparing the boxes. If most 
of the data are represented by a single concentration value (usually the detection limit), the box is 
reduced to a single line. 

In these box plots a different symbol is used for the laboratory results for each reach and for the 
background data (BKG), and the symbols are used consistently in all statistical plots. Background data 
are represented by a circle, reach DP-1 data by an inverted triangle, reach DP-2 data by a square, reach 
DP-3 data by a diamond, and reach DP-4 data by a triangle. Note that the DP-1 data are presented in 
three groups to show the concentration trends between western (OP-1w), central (DP-1c) and eastern 
(DP-1 e) subreaches of DP-1. 

E-2.1.2 Statistical Testing 

Because the data for these radionuclides do not appear to typically satisfy statistical assumptions of 
normality, nonparametric statistical tests are preferred for background comparisons. The Wilcoxon Rank 
Sum (WRS) test was used for statistical testing. The purpose of this test is to detect whether the reach 
data show evidence of contaminant releases through a systematic increase in concentration greater than 
that observed in the background sediment data. The WRS test pools reach and background data into one 
aggregate set and determines whether the average rank of reach data is greater than that of the 
background data. The WRS test is most sensitive to detecting cases where most of the reach data are 

August 1999 E-24 ER19990010 



DP Canyon Reach Report 

greater than the average or median value observed in the background data. Additional discussions of 
these tests are presented in Ryti et al. (1996, 53953). 

The metrics used to determine if a statistically significant difference between reach data and site data 
exists are the calculated significance levels (p-values) for the tests. A low p-value (near zero) indicates 
that reach data are greater than background data, whereas a p-value of 1 indicates no difference 
between reach data and background data. If a p-value is less than some small probability (0.05), then 
there is some reason to suspect that site distribution may be elevated above the background distribution; 
otherwise, no difference is indicated. 

E-2.2 Results 

E-2.2.1 Americium-241 

Americium-241 in the DP Canyon sample was determined by gamma spectroscopy. The sediment 
background data were determined by alpha spectroscopy. Alpha spectroscopy has lower detection limits 
and higher precision than gamma spectroscopy. Thus, the detection limit of the DP Canyon americium-
241 data serves as the de facto background value. Although gamma spectroscopy does not have the 
same sensitivity as alpha spectroscopy, statistical tests were used to provide another qualitative measure 
of the similarity of the reach data to background. Results of the statistical testing (Table E-2.2-1) show 
there are significant differences between reaches DP-2 .• DP-3 and DP-4 and background data. There 
were no detected americium-241 sample results in reach DP-1. Process knowledge would also suggest 
that americium-241 was not released into reach DP-1. The box plot shows elevated valves in reaches 
DP-2, DP-3 and DP-4 and confirms the results of the statistical test (Figure E-2.2-1 ). Thus, americium-
241 is retained as a COPC. 

E-2.2.2 Cesium-137 

The box plot figure shows that cesium-137 is greater than background in reaches DP-2, DP-3, and DP-4 
(Figure E-2.2-2). Results of the statistical testing (Table E-2.2-1) also show that there are significant 
differences between reaches DP-2, DP-3, and DP-4 and background. Thus, cesium-137 is retained as a 
COPC. 

E-2.2.3 Plutonium-238 

The box plot figure shows that plutonium-238 is greater than background in reaches DP-2, DP-3, and 
DP-4 (Figure E-2.2-3). Results of the statistical testing (Table E-2.2-1) also indicate there are significant 
differences between reaches DP-2, DP-3, and DP-4 and background, thus plutonium-238 is retained as a 
COPC. 

E-2.2.4 Plutonium-239,240 

The box plot figure shows that plutonium-239,240 is greater than background in reaches DP-2, DP-3, and 
DP-4 (Figure E-2.2-4 ). Results of the statistical testing (Table E-2.2-1) indicate there are significant 
differences between reaches DP-1, DP-2, DP-3, and DP-4 and background. The concentration shift in 
reach DP-1 is too small to detect on the box plot, but the shift is statistically significant nonetheless. Thus 
plutonium-239,240 is retained as a COPC. 
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E-2.2.5 Strontium-90 

The box plot (Figure E-2.2-5) and results of the statistical testing (Table E-2.2-1) show that reaches DP-2, 
DP-3 and DP-4 are different from background. Thus, strontium-90 is retained as a COPC. 

E-2.2.6 Tritium 

The box plot (Figure E-2.2-6) and results of the statistical testing (Table E-2.2-1) suggest that reaches 
DP-1, DP-2, DP-3 and DP-4 are different from background. Although the differences from background are 
small for reaches DP-1, DP-3 and DP-4, at least one detected tritium sample result is above the 
background value in each reach. Effluent release records show that tritium was released at PAS 
21-011 (k), which is the main source of radionuclide contamination in reaches DP-2, DP-3 and DP-4. 
Thus, tritium is retained as a COPC. 

E-2.2.7 Uranium-234 

Only a single sample was analyzed for isotopic uranium in reach DP-3, and thus there are insufficient 
data in reach DP-3 for statistical testing. The box plot (Figure E-2.2-7) and results of the statistical testing 
(Table E-2.2-1) suggest that DP Canyon results are not greater than background. The values for uranium-
234 and uranium-238 were compared to verify that the results supported secular equilibrium (or a natural 
ratio of these isotopes). This comparison showed that sample ID 0121-97-1432 had an elevated amount 
of uranium-234 compared with uranium-238 (1. 71 pCi/g versus 0.441 pCi/g). Because of this single 
sample with uranium-234 consistent with enriched uranium, uranium-234 is retained as a COPC. 

E-2.2.8 Uranlum-235 

Only a single sample was analyzed for isotopic uranium in reach DP-3, and thus there are insufficient 
data in reach DP-3 for statistical testing. The box plot (Figure E-2.2-8) and results of the statistical testing 
(Table E-2.2-1) suggest that DP Canyon results are not greater than background. Comparing the 
uranium-235 values to the uranium-238 results identified no suspect values. Thus, uranium-235 is not 
retained as a COPC. 

E-2.2.9 Uranium-238 

Only a single sample was analyzed for isotopic uranium in reach DP-3, and thus there are insufficient 
data in reach DP-3 for statistical testing. The box plot (Figure E-2.2-9) and results of the statistical testing 
(Table E-2.2-1) suggest that DP Canyon results are not greater than background. Thus, uranium-238 is 
not retained as a COPC. 
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Figure E-2.2-1. Box plot for americium-241 
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Figure E-2.2-2. Box plot for cesium-137 
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Figure E-2.2-3. Box plot for plutonium-238 
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Figure E-2.2-4. Box plot for plutonium-239,240 
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Figure E-2.2-5. Box plot for strontium-90 
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Figure E-2.2-6. Box plot for tritium 
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Figure E-2.2-7. Box plot for uranium-234 
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Figure E-2.2-8. Box plot for uranium-235 
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Figure E-2.2-9. Box plot for uranium-238 

Table E-2.2-1 
Summary of P-Values from Wilcoxan Rank Sum Statistical Tests 

Analyte DP-1 DP-2 DP·3 DP-4 

Americium-241 0.995 <0.001 <0.001 <0.001 

Cesium-137 0.194 <0.001 <0.001 <0.001 

Plutonium-238 0.686 <0.001 <0.001 <0.001 

Plutonium-239,240 <0.001 <0.001 <0.001 <0.001 

Strontium-90 0.001 <0.001 0.002 0.008 

Tritium 0.618 <0.001 0.002 0.008 

Uranium-234 0.990 0.999 * 0.872 

Uranium-235 (alpha spectroscopy) 0.996 1.000 . 1.000 

Uranium-238 0.944 1.000 . 0.980 

Note: Bolded values indicate reach sample results that are significantly greater than background. 

'Only a single sample result for isotopic uranium in this reach, thus insufficient data for statistical testing. 

ER19990010 E-31 · August 1999 



DP Canyon Reach Report 

E-3.0 COLLOCATION OF SEDIMENT COPCs 

The collocation, or correlation of concentrations, of COPCs was evaluated through a series of figures and 
statistical analyses. One radionuclide (cesium-137) was selected as an indicator COPC because of its 
abundance in DP Canyon sediments downstream of the PAS 21-011 (k) outfall. Zinc was selected as the 
other indicator COPC based on its distribution in DP Canyon sediments. Zinc seems to represent 
contaminant releases associated with the Los Alamos townsite. 

The figures and tables for this section are placed at the end of the section; the figures appear first, 
followed by the table. 

E-3.1 Methods 

To evaluate the collocation of COPCs, scatter plots were developed for each COPC versus cesium-137 
and zinc. These plots contain the same symbols used in the plots for Sections E-1 and E-2 of this 
appendix. Background data are represented by a circle, reach DP-1 data by an inverted triangle, reach 
DP-2 data by a square, reach DP-3 data by a diamond, and reach DP-4 data by a triangle. The x-axis of 
these plots is the rank value of cesium-137 and zinc. Some form of data transformation was needed for 
the x-axis variables to visualize concentration trends over the full range of x-axis values. A rank 
transformation was selected to be consistent with the nonparametric correlation analysis discussed 
below. The rank transformation also has the advantage that negative values can be depicted, where a 
logarithmic transform cannot convert negative values. Also note that nondetected sample results are 
plotted as the detection limit value and the symbol is shaded in a light gray pattern. The rank, or order 
statistic, is assigned in decreasing order. Thus, the largest cesium-137 result has a rank of 1, the second 
largest has a rank of 2, and so forth until the smallest cesium-137 value is assigned a rank of 102 
(because there are 102 sample results for cesium-137 in DP Canyon sediments or background). The 
ranks for zinc are assigned in the same way, except that the smallest zinc value is assigned a rank of 75 
(because there are 75 sample results for zinc in DP Canyon sediments or background). The field 
duplicate sample results were excluded in preparing the data for this analysis, which means that the 
maximum value for some COPCs does not appear in this analysis. 

To support the graphical analysis provided by the scatter plots, nonparametric correlations were 
calculated. These correlations are calculated from the detected sample results, or in the case of 
nondetects, the detection limit is used. The Spearman rank correlation analysis provides a nonparametric 
correlation coefficient and an associated measure of statistical significance (or p-value). The correlation 
coefficients can potentially range between -1 and +1. A correlation coefficient of zero suggests no 
correlation between the two measurements. A correlation coefficient of + 1 suggests a perfect positive 
relationship between the measurements. A correlation coefficient of -1 suggests a perfect negative 
relationship between the measurements. 

E-3.2 Results 

Table E-3.2-1 provides the results of the correlation analysis between ranked cesium-137 and zinc with 
the other COPCs. The basic pattern is that cesium-137 has significant correlations with the other 
radionuclides, and that zinc is correlated with the other metals, diesel range organics, and polychlorinated 
biphenyls (PCBs)/pesticides. The semivolatile and volatile organic COPCs are typically correlated with 
neither cesium-137 nor zinc. 

Figures E-3.2-1 through E-3.2-10 show the relationships of ranked cesium-137 and zinc with the 
inorganic chemicals identified as COPCs. Recall that the light gray shaded symbols represent 
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nondetected sample results. All of the inorganic COPCs, with the exception of antimony and total 
chromium have stronger correlations with zinc than cesium-137. The antimony correlation coefficient is 

strongly influenced by nondetect values, and therefore has little practical meaning. Nondetect sample 
results also interfere with the evaluation of the selenium correlation coefficient. The largest correlation 
coefficient is between lead and zinc, and suggests that these metals are collocated. Lead and zinc also 
show differences from background m~er most of the sampled reaches in DP Canyon, which also supports 
the collocation argument. Many of the other inorganic chemicals are sporadically measured above 
background outside of reach DP-1, which places a practical limit on the apparent collocation with zinc. 
Thus, most inorganic COPCs are collocated with zinc, which suggest a Los Alamos townsite source for 
the contaminants. 

Figures E-3.2-11 through E-3.2-17 show the relationships of ranked cesium-137 and zinc with the 
radionuclides identified as COPCs. Some of the radionuclide sample results are not censored (e.g., 
isotopic plutonium, isotopic uranium), and thus there are no light gray shaded symbols that represent 
nondetected sample results on these plots. Cesium-137 has positive, statistically significant correlations 
with all radionuclide COPCs except for uranium-234. Only tritium has a modest correlation coefficient 
among these COPCs, and the remainder of the correlation coefficients are greater than 0.8. Although 
these rank correlations are impressive, a review of the plots will show that the ratios of radionuclides is by 
no means constant and likely is the result of variations in contaminant release history and differences in 
transport following release. Thus, the correlation analysis supports process knowledge that suggests that 
the radionuclides have a common release site, which is PRS 21-011 (k). 

Figures E-3.2-18 through E-3.2-23 show the relationships of ranked cesium-137 and zinc with the 
PCBs/pesticides identified as COPCs. Recall that the light gray shaded symbols represent nondetected 
sample results. All of the PCBs/pesticides COPCs ha\le s\mnger correlations with zinc than cesium-137. 
Some of these correlations include elevated detection limits, whk:h are associated 'Hifu higher-rank zinc 
values (Aroclor-1260, 4,4'-DDE, Heptachlor Epoxide). Thus, PCB/pesticide COPCs are collocated with 
zinc, which suggests a Los Alamos townsite source for the contaminants. 

Figure E-3.2-24 shows the relationship of ranked cesium-137 and zinc with diesel range organics. These 
plots show that zinc has a strong correlation with diesel range organics. Figures E-3.2-25 through 
E-3.2-48 show the relationships of cesium-137 and zinc with the semivolatile organic COPCs. 
Interpretation of these plots is hampered by the elevated detection limits for all of these COPCs. Even 
with the confounding factor of the detection limits, some of these COPCs show a correlation with zinc, 
and one shows a correlation with cesium-137. If detected results are reviewed, then a strong correlation 
with zinc is evident. Thus, the detected results for semivolatile organic COPCs and diesel range organics 
correlate with zinc. This correlation with zinc suggests that there is a Los Alamos townsite source for 
these COPCs. 

Figures E-3.2-49 and E-3.2-50 show the relationships of cesium-137 and zinc with the volatile organic 
COPCs. There are only six sample results for these volatile organics, and the detected sample results are 
less than the detection limits of other samples. No correlation is evident with either cesium-137 or zinc, 
and thus thme is no evidence for collocation of volatile organic COPCs. 
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Figure E-3.2-1. (a) Scatter plot for antimony by ranked zinc; (b) scatter plot for antimony by 
ranked cesium-137 
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Figure E-3.2-2. (a) Scatter plot for cadmium by ranked zinc; (b) scatter plot for cadmium by 
ranked cesium-137 
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Figure E-3.2-3. (a) Scatter plot for calcium by ranked zinc; (b) scatter plot for calcium'by ranked 
cesium-137 

(a) 
22~~~----~----~~ 

14 

6 

22 

14 

6 

• 
.... 

.. .. .... .. 
·.·• , . .. : .. . .. .-': .. 

.- ~· .... ~ •" . ·.- ... ., .. ,:..• .. 
20 50 
Ranked Zinc 

Jb) 

• 
.. 

• 

80 

, ... " ,- .. :. ·. • . .. r. • . .... .. . . .. ... • • • • ' 
20 60 

Ranked Cesium-137 

Figure E-3.2-4. (a) Scatter plot for chromium by ranked zinc; (b) scatter plot for chromium by 
ranked cesium-137 
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Figure E-3.2-5. (a) Scatter plot for cobalt by ranked zinc; (b) scatter plot for cobalt by ranked 
cesium-137 
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Figure E-3.2-6. (a) Scatter plot for copper by ranked zinc; (b) scatter plot for copper by ranked 
cesium-137 
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Figure E-3.2-7- (a) Scatter plot for lead by ranked zinc; (b) scatter plot for lead by ranked 
cesium-137 
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Figure E-3.2-8. (a) Scatter plot for mercury by ranked zinc; (b) scatter plot for mercury by ranked 
cesium-137 
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Figure E-3.2-9. (a) Scatter plot for selenium by ranked zinc; (b) scatter plot for selenium by 
ranked cesium-137 

_{_a} 

160 
.. 

Ci 100 r ~ 
0> g 

/ u 
c: 
N 40 

20 50 80 
Ranked Zinc 

(b) 

160 

Oi 
100 ~ -"' c;, 

g y "• . • ... u ••• c: • • • .. 
N 40 '.i'.(;-. . ..-.. ' .. • • 

20 60 
Ranked Cesium-137 

Figure E-3.2-1 0. (a) Scatter plot for zinc by ranked zinc; (b) scatter plot for zinc by ranked 
cesium-137 
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Figure E-3.2-11. (a) Scatter plot for americium-241 by ranked zinc; (b) scatter plot for americium-
241 by ranked cesium-137 
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Figure E-3.2-12. (a) Scatter plot for cesium-137 by ranked zinc; (b) scatter plot for cesium-137 by 
ranked cesium-137 
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Figure E-3.2-13. (a) Scatter plot for plutonium-238 by ranked zinc; (b) scatter plot for plutonium-
238 by ranked cesium-137 
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Figure E-3.2-14. (a) Scatter plot for plutonium-239,240 by ranked zinc; (b) scatter plot for 
plutonium-239,240 by ranked cesium-137 
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Figure E-3.2-15. (a) Scatter plot for strontium-90 by ranked z.inc; (b) scatter plot for strontium-90 
by ranked cesium-137 
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Figure E-3.2-16. (a) Scatter plot for tritium by ranked zinc; (b) scatter plot for tritium by 
ranked cesium-137 
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Figure E-3.2-17. (a) Scatter plot for uranium-234 by ranked zinc; (b) scatter plot for uranium-234 
by ranked cesium-137 
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Figure E-3.2-18. (a) Scatter plot for Aroclor-1260 by ranked zinc; (b) scatter plot for Aroclor-1260 
by ranked cesium-137 
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Figure E-3.2-19. (a) Scatter plot for alpha-chlordane by ranked zinc; (b) scatter plot for alpha
chlordane by ranked cesium-137 

Figure E-3.2-20. (a) Scatter plot for gamma-chlordane by ranked zinc; (b) scatter plot for gamma
chlordane by ranked cesium-137 
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Figure E-3.2-21. (a) Scatter plot for 4,4'-DDE by ranked zinc; (b) scatter plot for 4,4'-DDE by ranked 
cesium-137 
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Figure E-3.2-22. (a) Scatter plot for 4,4'-DDT by ranked zinc; (b) scatter plot for 4,4'-DDT by ranked 
cesium-137 
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Figure E-3.2-23. (a) Scatter plot for Heptachlor Epoxide by ranked zinc; (b) scatter plot for 
Heptachlor Epoxide by ranked cesium-137 
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Figure E-3.2-24. (a} Scatter plot for diesel range organics by ranked zinc; (b) scatter plot for diesel 
range organics by ranked cesium-137 
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Figure E-3.2-25. (a) Scatter plot for acenaphthene by ranked zinc; (b) scatter plot for 
acenaphthene by ranked cesium-137 
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Figure E-3.2-26. (a) Scatter plot for anthracene by ranked zinc; (b) scatter plot for anthracene by 
ranked cesium-137 
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Figure E-3.2-27. (a) Scatter plot for benz(a)anthracene by ranked zinc; (b) scatter plot for 
benz(a)anthracene by ranked cesium-137 
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Figure E-3.2-28. (a) Scatter plot for benzo(a)pyrene by ranked zinc; (b) scatter plot for 
benzo(a)pyrene by ranked cesium-137. 
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Figure E-3.2-29. (a) Scatter plot for benzo(b)fluoranthene by ranked zinc; (b) scatter plot for 
benzo(a) fluoranthene by ranked cesium-137 
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Figure E-3.2-30. (a) Scatter plot for benzo(g,h,i)perylene by ranked zinc; (b) scatter plot for 
benzo(g,h,i)perylene by ranked cesium-137 
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Figure E-3.2-31. (a) Scatter plot for benzo(k)fluoranthene by ranked zinc; (b) scatter plot for 
benzo(k)fluoranthene by ranked cesium-137 
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Figure E-3.2-32. (a) Scatter plot for benzoic acid by ranked zinc; (b) scatter plot for benzoic acid 
by ranked cesium-137 
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Figure E-3.2-33. (a) Scatter plot for bis(2-ethylhexyl)phthalate by ranked zinc; (b) scatter plot for 
bis(2-ethylhexyl)phthalate by ranked cesium-137 
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Figure E-3.2-34. (a) Scatter plot for butylbenzylphthalate by ranked zinc; (b) scatter plot for 
butylbenzylphthalate by ranked cesium-137 
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Figure E-3.2-35. (a) Scatter plot for carbazole by ranked zinc; (b) scatter plot for carbazole by 
ranked cesium-137 
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Figure E-3.2-36. (a) Scatter plot for chrysene by ranked zinc; (b) scatter plot for chrysene by 
ranked cesium-137 
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Figure E-3.2-37. (a) Scatter plot for dibenz{a,h)anthracene by ranked zinc; (b) scatter plot for 
dibenz{a,h)anthracene by ranked cesium-137 
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Figure E-3.2-38. (a) Scatter plot for di-n-butylphthalate by ranked zinc; (b) scatter plot for 
di-n-butylphthalate by ranked cesium-137 

August 1999 E-52 ER19990010 



DP Canyon Reach Report 

(a) 

. . ·'-. , . ... 
3.5 . . . .:. , 

2.0 .. 
.. 

0.5 ..... .. .. . .. 

20 50 80 
Ranked Zinc 

(b) 

• .. • • . .... , 
3.5 

2.0 • 

• • T 

0.5 •• •? . T TIt .. 

20 60 
Ranked Cesium-137 

Figure E-3.2-39. (a) Scatter plot for di-n-octylphthalate by ranked zinc; (b) scatter plot for 
di-n-octylphthalate by ranked cesium-137 · 
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Figure E-3.2-40. (a) Scatter plot for dimethyl phthalate by ranked zinc; (b) scatter plot dimethyl 
phthalate by ranked cesium-137 
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Figure E-3.2-41. (a) Scatter plot for fluoranthene by ranked zinc; (b) scatter plot for fluoranthene 
by ranked cesium-137 
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Figure E-3.2-42. (a) Scatter plot for fluorene by ranked zinc; (b) scatter plot for fluorene by ranked 
cesium-137 
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Figure E-3.2-43. (a) Scatter plot for indeno(1 ,2,3-cd)pyrene by ranked zinc; (b) scatter plot for 
indeno(1,2,3-cd)pyrene by ranked cesium-137 
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Figure E-3.2-44. (a) Scatter plot for 2-methylnaphthalene by ranked zinc; (b) scatter plot for 
2-methylnaphthalene by ranked cesium-137 
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Figure E-3.2-45. (a) Scatter plot for naphthalene by ranked zinc; (b) scatter plot for naphthalene by 
ranked cesium-137 
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Figure E-3.2-46. (a) Scatter plot for phenanthrene by ranked zinc; (b) scatter plot for phenanthrene 
by ranked cesium-137 
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Figure E-3.2-47. (a) Scatter plot for pyrene by ranked zinc; (b) scatter plot for pyrene by ranked 
cesium-137 

~ 
Cl 
.§. 
0 
c: 
Cll .s:: a. e 
0 

~ 
..; 
C'i 

5 

2 

, . . ....... 
• . .. . 

• • • 'Y •••• 

20 60 
Ranked Cesium-137 

Figure E-3.2-48. (a) Scatter plot for 2,4,6-trichlorophenol by ranked zinc; (b) scatter plot for 
2,4,6-trichlorophenol by ranked cesium-137 
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Figure E-3.2-49. (a) Scatter plot for acetone by ranked zinc; (b) scatter plot for acetone by ranked 
cesium-137 
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Figure E-3.2-50. (a) Scatter plot for toluene by ranked zinc; (b) scatter plot for toluene by ranked 
cesium-137. 
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Table E-3.2-1 

Spearman Rank Correlation Values 

Cesium-137 Zinc 

COPC Count ra 
s 

pb Count r. p 
Antimony 56 -0.410 0.002 75 -0.206 0.077 

Cadmium 56 -0.056 0.684 68 0.502 <0.001 

Calcium 56 0.230 0.088 75 0.581 <0.001 

Chromium, total 56 -0.638 <0.001 75 -0.083 0.478 

Cobalt 56 0.142 0.298 75 0.348 0.002 

Copper 56 0.468 <0.001 75 0.675 <0.001 

Lead 56 0.580 <0.001 75 0.835 <0.001 

Mercury 56 0.345 0.009 68 0.585 <0.001 

Selenium 56 0.604 <0.001 68 0.422 <0.001 

Zinc 56 0.305 0.022 
c - - -

Organics, diesel range 18 -0.336 0.173 29 0.875 <0.001 

Aroclor-1260 31 -0.223 0.228 35 0.637 <0.001 

a-Chlordane 21 0.217 0.344 22 0.833 <0.001 

y-Chlordane 21 0.155 0.503 21 0.835 <0.001 

4,4'-DDE 15 -0.060 0.833 16 0.957 <0.001 

4,4'-DDT 21 0.161 0.487 22 0.804 <0.001 

Heptachlor Epoxide 15 -0.036 0.899 16 0.957 <0.001 

Americium-241 101 0.800 <0.001 54 0.508 <0.001 

Cesium-137 - - - 56 0.305 0.022 

Plutonium-238 81 0.875 <0.001 53 0.380 0.005 

Plutonium-239,240 82 0.925 <0.001 54 0.413 0.002 

Strontium-90 90 0.827 <0.001 56 0.223 0.099 

Tritium 47 0.498 <0.001 46 0.538 0.000 

Uranium-234 45 -0.183 0.230 43 -0.057 0.719 

Acenaphthene 31 0.186 0.316 43 0.263 0.088 

Anthracene 31 0.161 0.389 43 0.129 0.410 

Benz(a)anthracene 31 0.255 0.166 43 0.069 0.662 

Benzo(a)pyrene 31 0.158 0.396 43 0.151 0.335 

Benzo(b)fluoranthene 31 0.146 0.434 43 0.230 0.138 

Benzo(g,h,i)perylene 31 0.110 0.554 43 0.290 0.059 

Benzo(k)fluoranthene 23 -0.276 0.203 35 0.215 0.216 

Benzoic acid 31 0.219 0.236 43 0.396 0.009 

Bis(2-ethylhexyl)phthalate 31 0.401 0.025 43 0.060 0.700 

Butylbenzylphthalate 31 0.127 0.495 43 0.207 0.183 

Carbazole 31 0.160 0.389 43 0.222 0.153 

Chrysene 31 0.258 0.161 43 0.094 0.547 

Dibenz( a,h )anthracene 31 0.150 0.420 43 0.276 0.073 
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Table E-3.2-1 (continued) 

Cesium-137 Zinc 

COPC Count r. p Count r. 
Dimethyl phthalate 31 0.150 0.420 43 0.347 

Di-n-butylphthalate 31 0.164 0.378 43 0.358 

Di-n-octylphthalate 31 0.194 0.296 43 0.310 

Fluoranthene 31 0.200 0.281 43 0.155 

Fluorene 31 0.112 0.549 43 0.335 

lndeno( 1 ,2,3-cd)pyrene 31 0.195 0.293 43 0.232 

2-Methylnaphthalene 31 0.202 0.276 43 0.351 

Naphthalene 31 0.169 0.364 43 0.229 

Phenanthrene 31 0.248 0.179 43 0.026 

Pyrene. 31 0.184 0.322 43 0.228 

2,4,6-Trichlorophenol 31 0.150 0.421 43 0.335 

Acetone 6 -0.516 0.295 6 -0.030 

Toluene 6 0.638 0.173 6 -0.213 

Note: Bolded values indicate the most significant positive correlations for a COPC (between Cs-137 and zinc). 

a r, = Spearman rank correlation coefficient. 

b p = Statistical significance probability for the Spearman rank correlation coefficient. 

c A dash in the table means "not applicable" (correlation analysis is not appropriate to the same analyte). 
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E-4.0 ANALYSIS OF RADIONUCLIDES IN SEDIMENT FIELD QA SAMPLES 

An important aspect of the uncertainty associated with determining either the inventory or risk resulting 
from contaminants in DP Canyon sediments is the repeatability of collocated or replicated field samples. 
Because of the number of samples analyzed for the key radionuclides and their importance in human
health risk calculations, this analysis of field quality assurance (OA) samples will be based on data only 
for the key radionuclides. Table E-4.0-1 provides the field OA sample results for two types of samples: 
field duplicates and resamples (nondetect sample results are excluded from this analysis as they do not 
provide a meaningful estimate of variability in detected sample results). Field duplicates (FDs) are 
basically field splits of single field samples. Resamples are collocated field samples that are collected at 
key geomorphic sampling locations in later sampling events, such as layers with exceptionally high 
sample results. Because of lateral variability in the thickness and particle size distribution of sediment 
layers, these resamples cannot replicate the original sampled sediment as well as the field OA samples, 
although they still provide useful information on radionuclide variability within geomorphic units. Because 
only a single location was resampled for tritium, the graphical comparison includes only FD samples and 
is provided in Figure E-4.0-1. This figure shows the first sample result for these OA samples plotted as 
the x-axis variable and the second result plotted as the y-axis variable. The line of equality (y = x) is also 
plotted as a point of reference. In general, the FD samples showed little variation from the original sample · 
result (variability of FD values was ±22% [based on standard deviation of relative difference values]), with 
few exceptions. Most of the FD results with high relative difference values were at the lower concentration 
range, except that the highest relative difference value was for the plutonium-239,240 sample results for 
samples CA21-98-0134 and CA21-98-0153 (collected at location 21-05491). \\'\e only resample in the DP 
Canyon sediment samples also shows a high relative difference value. Although 'tritium was detected 
above the background value in both samples 0121-97-1362 and CA21-98-0083, the resample value was 
roughly an order of magnitude less than the original sample result. The resample value is more consistent 
with the remainder of the tritium sample results, which suggests that the maximum tritium sample result 
likely represents a reasonably conservative estimate of the highest concentrations of tritium in DP 
Canyon sediments. 
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Table E-4.0.1 

Summary of Key Radionuclide Field QA Results 

Original Related Sample 

Sample 10 Sample ID Type Analyte 

0121-97-1350 0121-97-1351 FOb Americium-241 

0121-97-1441 0121-97-1442 FD Americium-241 

CA21-98-0126 CA21-98-0152 FO Americium-241 

0121-97-1350 0121-97-1351 FD Cesium-137 

0121-97-1441 0121-97-1442 FD Cesium-137 

CA21-98-0065 CA21-98-0069 FD Cesium-137 

CA21-98-0126 CA21-98-0152 FD Cesium-137 

0121-97-1350 0121-97-1351 FD Plutonium-238 

0121-97-1441 0121-97-1442 FD Plutonium-238 

CA21-98-0134 CA21-98-0153 FD Plutonium-238 

0121-97-1350 0121-97-1351 FD Plutonium-239,240 

0121-97-1441 0121-97-1442 FD Plutonium-239,240 

CA21-98-0065 CA21-98-0069 FD Plutonium-239,240 

CA21-98·0126 CA21-98-0152 FD Plutonium-239,240 

CA21-98-0134 CA21-98-0153 FD Plutonium-239,240 

0121-97-1350 0121-97-1351 FD Strontium-90 

0121-97-1441 0121-97-1442 FD Strontium-SO 

CA21-98-0126 CA21-98-0152 FD Strontium-SO 

0121-97-1350 0121-97-1351 FD Uranium-234 

0121-97-1441 0121-97-1442 FD Uranium-234 

CA21-98-0065 CA21-98-0069 FD Uranium-234 

0121-97-1362 CA21-98-0083 Resample Tritium 

a Relative difference = relative percent difference between the two results. 

b FD =field duplicate. 
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Figure E-4.0-1. Evaluation of field duplicate samples collected in DP Canyon 
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E-5.0 STATISTICAL EVALUATIONS OF INORGANIC CHEMICAL DATA FROM WATER SAMPLES 

The objective of this section is to present graphical analyses that compare inorganic chemical data from 
DP Canyon water samples with Laboratory background water data. These analyses are used to 
determine whether the water data show evidence of contaminant releases through a systematic increase 
in concentration of one or more analytes greater than concentrations observed in the background data. 
This section also presents information for water quality parameters, which are measured to evaluate fate 
and transport of contaminants. Thus, water quality parameters are excluded from the COPC list. 

The figures for this section are placed at the end of the section. 

E-5.1 Methods 

Because the background data for water are currently being defined, formal statistical tests were not used 
to determine which analytes should be retained as COPCs. Instead, a more qualitative approach was 
used to focus the analyte list to an initial list of COPCs. This approach relied on graphical displays called 
"box plots," which show the actual values for each inorganic chemical. The ends of each box represent 
the "interquartile" range of the data distribution, which is specified by the 25th percentile and 75th 
percentile of the data distribution. The horizontal line within each box is the median (50th percentile) of 
the data distribution (if the number of samples is four or fewer, the line is not displayed). Thus, each box 
indicates concentration values for the central half of the data, and concentration shifts can be readily 
assessed by comparing the boxes. If most of the data are represented by a single concentration value 
(usually the detection limit), the box is reduced to a single line. 

A trio of box plots is presented for each analyte. First the data are presented by sampling location, where 
the two surface water (SW) sampling locations are presented as one data group. The DP Canyon alluvial 
groundwater is represented by samples collected in two wells (LAUZ-1 and LAUZ-2). The location plot 
also shows sample data for DP Spring (DP Spr). Lastly, the preliminary background (BKG) is historical 
sample data from well LAO-B in Los Alamos Canyon, which is the only background alluvial well for the 
Laboratory. The BKG (LAO-B) data are presented in Appendix D. A second box plot shows the difference 
between filtered and unfiltered sample results (note that both filtered and unfiltered are presented in the 
location box plot). Lastly, the temporal variation is shown in a box plot that displays the data by the month 
collected (BKG [LAO-B) sample results are not included in the time series plot). The main evidence used 
to assess whether an analyte should be retained as a COPC is the pattern of sample results noted by 
location. Analytes with higher concentrations in the alluvial wells or DP Spring are retained as COPCs, 
and analytes with higher concentrations in surface water or BKG (LAO-B) are eliminated as COPCs. 

In these box plots a different symbol is used for the laboratory results for each sampling location, and the 
symbols are used consistently in each box plot in this section. BKG (LAO-B) data are represented by a 
circle, DP Spring data by an inverted triangle, LAUZ-1 data by a square, LAUZ-2 data by a diamond, and 
surface water data by a triangle. Also note that nondetected sample results are plotted as the detection 
limit value and the symbol is shaded in a light gray pattern. 

E-5.2 Results 

The results of the statistical evaluation are presented for each inorganic chemical. 
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E-5.2.1 Aluminum 

Figure E-5.2-1 a shows the variation in concentration by sample location; the plot shows that 
concentrations of aluminum are greatest in surface water and are similar for all other locations. Figure 
E-5.2-1 b shows that the unfiltered concentrations are greater than the filtered concentrations. Although 
Figure E-5.2-1 b is influenced by the large difference in filtered and unfiltered concentrations for surface 
water, the difference is also noted for other sampling locations. Lastly, Figure E-5.2-1 c shows the date of 
surface water sample collection, and no other temporal trends are evident. Aluminum is not retained as a 
COPC in water because concentrations in alluvial groundwater are similar to BKG (LAO-B) results. 

E-5.2.2 Antimony 

Figure E-5.2-2a shows the variation in concentration by sample locations that there is a single detect of 
antimony in surface water. Figure E-5.2-2b shows that the detected antimony sample result was from an 
unfiltered sample. Lastly, Figure E-5.2-2c shows that the detected antimony sample result was from the 
October 1998 sampling event. Antimony is not retained as a COPC because it was not detected in alluvial 
groundwater or DP Spring samples. 

E-5.2.3 Arsenic 

Figure E-5.2-3a shows the variation in concentration by sample location; the plot shows that there were 
detects of arsenic in surface water, alluvial groundwater, and BKG (LAO-B). The concentration range of 
detected sample results is similar to the range of detection limits. Figure E-5.2-3b shows that the arsenic 
detects were from unfiltered and filtered samples. Lastly, Figure E-5.2-3c shows that the detected arsenic 
sample results were from three sampling events. Arsenic is not retained as a COPC because the 
concentration range of detected sample results is similar to the range of detection limits. 

E-5.2.4 Barium 

Figure E-5.2-4a shows the variation in concentration by sample location; the plot shows that 
concentrations of barium are greatest in LAUZ-1 and surface water and are less for other sampling 
locations. Concentrations of barium decrease going from LAUZ-1 to LAUZ-2 to DP Spring, which is 
suggestive of a spatial trend for a contaminant associated with releases from PAS 21-011 (k). Figure 
E-5.2-4b shows that the unfiltered concentrations are similar to the filtered concentrations. Lastly, Figure 
E-5.2-4c shows some evidence for an annual trend in barium concentration, although the time series is of 
insufficient length for a meaningful temporal assessment. Barium is retained as a COPC in water based 
on the apparently elevated concentrations in alluvial groundwater and DP Spring in comparison to BKG 
(LAO-B) results. 

E-5.2.5 Beryllium 

Figure E-5.2-5a shows the variation in concentration by sample location; the plot shows that there are 
three detects of beryllium in surface water, two of which are at the same concentration. Figure E-5.2-5b 
shows that the detected beryllium sample results were from unfiltered samples. Lastly, Figure E-5.2-Sc 
shows that the detected beryllium sample results were from the August 1997 and October 1998 sampling 
events. Beryllium is not retained as a COPC because it was not detected in alluvial groundwater or DP 
Spring samples. 
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E-5.2.6 Boron 

Figure E-5.2-6a shows the variation in concentration by sample location; the plot shows that there are 
boron detects in samples collected from all locations. However, there are only five sample results for 
boron from DP Canyon sampling locations. Figure E-5.2-6b shows that the filtered boron sample results 
are greater than the unfiltered sample results, but a careful review of the symbols shows that the filtered 
and unfiltered data are from different sampling locations. Lastly, Figure E-5.2-6c shows that the boron 
sample results were obtained from the last two sampling events, which makes a time series analysis 
meaningless. Boron is retained as a COPC based on the apparently elevated concentrations for samples 
collected from alluvial groundwater or DP Spring and based on limited number of samples collected from 
DP Canyon locations. 

E-5.2.7 Cadmium 

Figure E-5.2-?a shows the variation in concentration by sample location; the plot shows that there is a 
single detect of cadmium in surface water at a concentration less than the detected BKG (LAO-B) sampl~ 
result. Figure E-5.2-?b shows that the detected cadmium sample results were from unfiltered samples. 
Lastly, Figure E-5.2-?c shows that the detected cadmium sample result was from the October 1998 
sampling event. Cadmium is not retained as a COPC because it was not detected in alluvial groundwater 
or DP Spring samples. 

E-5.2.8 Calcium 

Figure E-5.2-8a shows the variation in concentration by sample location; the plot shows that 
concentrations of calcium are greatest in LAUZ-1 and are less for other sampling locations. 
Concentrations of calcium decrease going from LAUZ-1 to LAUZ-2 to DP Spring, which is suggestive of a 
spatial trend for a contaminant associated with releases from PAS 21-011 (k). Figure E-5.2-Bb shows that 
the unfiltered concentrations are similar to the filtered concentrations. Lastly, Figure E-5.2-8c shows some 
evidence for an annual trend in calcium concentration, although the time series is of insufficient length for 
a meaningful temporal assessment. Calcium is retained as a COPC in water based on the apparently 
elevated concentrations in alluvial groundwater and DP Spring in comparison to BKG (LAO-B) results. 

E-5.2.9 Chromium, Total 

Figure E-5.2-9a shows the variation in concentration by sample location; the plot shows that total 
chromium is not detected in alluvial groundwater or DP Spring samples. There is a single elevated 
detected sample result for BKG (LAO-B), and other detected total chromium sample results in surface 
water. Figure E-5.2-9b shows that the detected total chromium sample results were from unfiltered and 
unfiltered samples, and the detected concentrations are higher in unfiltered samples. Lastly, Figure 
E-5.2-9c shows that the detected total chromium sample results were from the August 1997 and October 
1998 sampling events. Total chromium is not retained as a COPC because it was not detected in alluvial 
groundwater or DP Spring samples. · 

E-5.2.1 0 Cobalt 

Figure E-5.2-10a shows the variation in concentration by sample location; the plot shows that there were 
detects of cobalt in surface water and alluvial groundwater. The concentration range of detected sample 
results is similar to the range of detection limits. Figure E-5.2-1 Ob shows that the cobalt detects were from 
unfiltered and filtered samples. Lastly, Figure E-5.2-1 Oc shows that the detected cobalt sample results 
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were from multiple sampling events. Cobalt is not retained as a COPC because the concentration range 
of detected sample results is similar to the range of detection limits. 

E-5.2.11 Copper 

Figure E-5.2-11 a shows the variation in concentration by sample location; the plot shows that there were 
detects of copper in surface water, alluvial groundwater, and BKG (LAO-B). The concentration range of 
detected sample results is similar to the range of detection limits. Figure E-5.2-11 b shows that the copper 
detects were from unfiltered and filtered samples, and the detected concentrations are higher in unfiltered 
samples. Lastly, Figure E-5.2-11c shows that the detected copper sample results were from three 
sampling events. Copper is not retained as a COPC because the concentration range of detected sample 
results is similar to the range of detection limits and because the detected results in alluvial groundwater 
and DP Spring are less than the detected values in BKG (LAO-B). 

E-5.2.12 Iron 

Figure E-5.2-12a shows the variation in concentration by sample location; the plot shows that 
concentrations of iron are greatest in LAUZ-2 and surface water. Concentrations of iron are similar in 
wells BKG (LAO-B) and LAUZ-1 to DP Spring, which tends to make the elevated values in LAUZ-2 more 
difficult to explain and perhaps indicative of a localized iron anomaly. Figure E-5.2-12b shows that the 
unfiltered concentrations are greater than the filtered concentrations. Lastly, Figure E-5.2-12c shows 
some evidence for a temporal trend in iron concentration, but this apparent trend is highly influenced by 
the timing of surface water collection. In any case, the time series is of insufficient length for a meaningful 
temporal assessment. Iron is retained as a COPC in water based on the apparently elevated 
concentrations in alluvial groundwater in comparison to BKG (LAO-B) results. 

E-5.2.13 Lead 

Figure E-5.2-13a shows the variation in concentration by sample location; the plot shows that there are 
detects of lead at all sampling locations. The detected concentrations in alluvial groundwater and DP 
Spring are a small fraction of the maximum detected result for BKG (LAO-B). Figure E-5.2-13b shows that 
greater concentrations of lead were measured in unfiltered samples than in filtered samples. Lastly, 
Figure E-5.2-13c shows that the detected lead sample results are from three of the five sampling events. 
Lead is not retained as a COPC because the range of detected concentrations is similar to detected 
sample results from BKG (LAO-B) (and are much less than one high value reported from BKG (LAO-B)). 

E-5.2.14 Lithium 

Figure E-5.2-14a shows the variation in concentration by sample location; the plot shows that there are 
lithium detects in samples collected from all locations. However, there are only five sample results for 
lithium from DP Canyon sampling locations. Figure E-5.2-14b shows that the filtered lithium sample 
results are similar to the unfiltered sample results, but a careful review of the symbols shows that the 
filtered and unfiltered data are from different sampling locations. Lastly, Figure E-5.2-14c shows that the 
lithium sample results were obtained from the last two sampling events, which makes a time series 
analysis meaningless. Lithium is retained as a COPC based on the apparently elevated concentrations 
for samples collected from alluvial groundwater and DP Spring and based on limited number of samples 
collected from DP Canyon locations. 
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E-5.2.15 Magnesium 

Figure E-5.2-15a shows the variation in concentration by sample location; the plot shows that 
concentrations of magnesium are greatest in LAUZ-1. Concentrations of magnesium decrease going from 
LAUZ-1 to LAUZ-2 to DP Spring, wnich is suggestive of a spatial trend for a contaminant associated with 
releases from PRS 21-011 (k). Figure E-5.2·15b shows that the unfiltered concentrations are similar to the 
filtered concentrations. Lastly, Figure E-5.2-15c shows some evidence for a temporal trend in magnesium 
concentration, although the time series is of insufficient length for a meaningful temporal assessment. 
Magnesium is retained as a COPC in water based on the apparently elevated concentrations in alluvial 
groundwater and DP Spring in comparison with BKG (LAO-B) results. 

E-5.2.16 Manganese 

Figure E-5.2-16a shows the variation in concentration by sample location; the plot shows that 
concentrations of manganese are greatest in LAUZ-2. Concentrations of manganese are similar in BKG 
(LAO-B), well LAUZ-1, and DP Spring, which tends to make the elevated values in LAUZ-2 more difficult 
to explain and perhaps indicative of a localized manganese anomaly. Figure E-5.2-16b shows that the 
unfiltered concentrations are similar to filtered concentrations. Lastly, Figure E-5.2-16c shows no 
evidence for a temporal trend in manganese concentration. In any case, the time series is of insufficient 
length for a meaningful temporal assessment. Manganese is retained as a COPC in water based on the 
apparently elevated concentrations in alluvial groundwater in comparison to BKG (LAO-B) results. 

E-5.2.17 Mercury 

Figure E·5.2-17a shows the variation in concentration by sample location. The two detected mercury 
sample results (less than 10 )lg/L) are not evident on Figure E-5.2-17a, because the detected results are 
within the same concentration range as nondetects. Figure E-5.2-17b shows that the detection limits in 
unfiltered samples are greater than the detection limits in filtered samples. Lastly, Figure E-5.2-17c shows 
no evidence for temporal variation in mercury detection limits. Mercury is not retained as a COPC 
because it was not detected in alluvial groundwater or DP Spring. 

E-5.2.18 Molybdenum 

Figure E-5.2-18a shows the variation in concentration by sample location; the plot shows that 
molybdenum was detected in LAUZ-1 and DP Spring. The two detected molybdenum sample results are 
within the same concentration range of nondetects for BKG (LAO-B). Figure E-5.2-18b shows that the 
detected sample results were from filtered and unfiltered samples. Lastly, Figure E-5.2-18c shows no 
evidence for temporal variation in molybdenum concentrations because molybdenum was sampled in the 
last two sampling events. Molybdenum is not retained as a COPC because the detected sample results 
are within the range of detection limits for BKG (LAO-B) data. 

E-5.2.19 Nickel 

Figure E-5.2-19a shows the variation in concentration by sample location; the plot shows that nickel was 
detected in all locations except BKG (LAO-B). The two detected nickel sample results are at the lower 
range of nondetect sample results for BKG (LAO-B). Figure E-5.2-19b shows that the detected sample 
results were from filtered samples and unfiltered samples. Lastly, Figure E-5.2-19c shows no evidence for 
temporal variation in nickel sample results. Nickel is not retained as a COPC because the detected 
sample results are within the range of detection limits for BKG (LAO-B) data. 
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E-5.2.20 Potassium 

Figure E-5.2-20a shows the variation in concentration by sample location; the plot shows that 
concentrations of potassium are greatest in LAUZ-2. Concentrations of potassium are also elevated in DP 
Spring and LAUZ-1, which suggests that the alluvial aquifer in DP Canyon has elevated concentrations of 
potassium. Figure E-5.2-20b shows that the filtered concentrations are greater than the unfiltered 
concentrations, but this plot is distorted by the low unfiltered sample results in unfiltered surface water. 
Lastly, Figure E-5.2-20c shows little evidence for a temporal trend in potassium concentration, but the 
time series is of insufficient length for a meaningful temporal assessment. Potassium is retained as a 
COPC in water based on the apparently elevated concentrations in alluvial groundwater in comparison 
with BKG (LAO-B) results. 

E-5.2.21 Selenium 

Figure E-5.2-21 a shows the variation in concentration by sample location; the plot shows that there is a 
single detect of selenium in surface water. Figure E-5.2-21 b shows that the detected selenium sample 
result was from an unfiltered sample. Lastly, Figure E-5.2-21c shows that the detected selenium sample 
result was from the October 1998 sampling event. Selenium is not retained as a COPC because it was 
not detected in alluvial groundwater or DP Spring samples. 

E-5.2.22 Sodium 

Figure E-5.2-22a shows the variation in concentration by sample location; the plot shows that 
concentrations of sodium are greatest in LAUZ-1. Concentrations of sodium decrease going from LAUZ-1 
to LAUZ-2 to DP Spring, which is suggestive of a spatial trend for a contaminant associated with releases 
from PRS 21-011 (k). Figure E-5.2-22b shows that the unfiltered concentrations are similar to the filtered 
concentrations. Lastly, Figure E-5.2-22c shows some evidence for a temporal trend in sodium 
concentration, although the time series is of insufficient length for a meaningful temporal assessment. 
Sodium is retained as a COPC in water based on the apparently elevated concentrations in alluvial 
groundwater and DP Spring in comparison with BKG (LAO-B) results. 

E-5.2.23 Strontium 

Figure E-5.2-23a shows the variation in concentration by sample location; the plot shows that there are 
detects of strontium at all sampling locations. The detected concentrations in alluvial groundwater and DP 
Spring are a small fraction of the maximum detected result for BKG (LAO-B). Figure E-5.2-23b shows that 
greater concentrations of strontium were measured in unfiltered samples than in filtered samples. Lastly, 
Figure E-5.2-23c shows that the strontium results were obtained from the last two sampling events. 
Strontium is not retained as a COPC because the range of detected concentrations is similar to detected 
sample results from BKG (LAO-B) (and are much less than the two highest values reported from BKG 
[LA0-8]). 

E-5.2.24 Thallium 

Figure E-5.2-24a shows the variation in concentration by sample location; the plot shows that thallium 
was detected in surface water and the alluvial groundwater. The detected thallium sample results in 
alluvial groundwater are greater than the upper range of nondetect sample results for BKG (LAO-B), and 
the detected thallium results are similar across DP Canyon water sampling locations. What is not evident 
from the figure is that thallium was detected in less than half of the samples. Figure E-5.2-24b shows that 
the detected sample results were from filtered and unfiltered samples. Lastly, Figure E-5.2-24c shows no 
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evidence for temporal variation in thallium sample results. Thallium is not retained as a COPC because 
the detected sample results are similar between all DP Canyon sampling locations and are only shifted by 
5 ug/L above the maximum detection limits for the BKG (LAO-B) data. 

E-5.2.25 Vanadium 

Figure E-5.2-25a shows the variation in concentration by sample location; the plot shows that vanadium 
was detected in all locations. The detected vanadium sample results in samples from the alluvial 
groundwater or DP Spring are less than detected sample results for BKG (LAO-B). Figure E-5.2-25b 
shows that the detected sample results were from filtered and unfiltered samples, and that unfiltered 
samples had greater concentrations than filtered samples. Lastly, Figure E-5.2-25c shows no evidence 
for temporal variation in vanadium sample results. Vanadium is not retained as a COPC because the 
detected sample results are within the range of detected values reported for BKG (LAO-B). 

E-5.2.26 Zinc 

Figure E-5.2-26a shows the variation in concentration by sample location; the plot shows that zinc was 
detected in all locations except BKG (LAO-B). There is a single elevated zinc result from LAUZ-1, which is 
greater than range of detection limits for BKG (LAO-B). The concentration range of other zinc sample 
results for alluvial groundwater or DP Spring are similar to concentrations in BKG (LAO-B). Figure 
E-5.2-26b shows that the detected sample results were from filtered and unfiltered samples, and that 
unfiltered samples had greater concentrations than filtered samples. Lastly, Figure E-5.2-26c shows no 
evidence for temporal variation in zinc sample results. Zinc is not retained as a COPC because most 
detected sample results are within the range of detected values reported for BKG (LAO-B). 

E-5.2.27 Water Quality Parameters 

Water quality parameters (e.g., major anions and cations) were measured on some of the DP Canyon 
water samples. This information is provided to assist in interpreting contaminant fate and transport. 
Statistical plots are provided to evaluate spatial and temporal variation in these parameters, and not to 
evaluate these parameters as COPCs. 

Plots are provided for bicarbonate (Figure E-5.2-27a, b, c), chloride (Figure E-5.2-28a, b, c), fluoride 
(Figure E-5.2-29a, b, c), nitrate (Figure E-5.2-30a, b, c), nitrate and nitrites (Figure E-5.2-31 a, b, c), 
sulfate (Figure E-5.2-32a, b, c), total organic carbon (Figure E-5.2-33a, b, c), total phosphorous (Figure 
E-5.2-34a, b, c), and total silica (Figure E-5.2-35a, b, c). Bicarbonate shows an interesting pattem 
between sampling locations, and the highest bicarbonate concentrations are in the alluvial groundwater. 
Chloride and fluoride are also highest in alluvial water, and the maximum value is from LAUZ-2. 
Concentrations of sulfate are variable within the alluvial water. There are insufficient data to draw any 
conclusions regarding variability for nitrates, nitrate and nitrites, total organic carbon, total phosphorous, 
and total silica. 
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Figure E-5.2-1. Aluminum concentrations in water by (a) sample &ocation; {b) sample 
preparation; and (c) sample date 
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Figure E-5.2-5. Beryllium concentrations in water by (a) sample location; (b) sample preparation; 
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and (c) sample date 

ER19990010 E-73 August 1999 



OP Canyon Reach Report 

(a) 

~ 7 
"' ..,. 
E -- 0 D 
:::0 e 

c!J "' .. 
(.) 

~ • I 

SW LAUZ-1 LAUZ-2 OP-Spr BKG 

(b) 

~ .,. 

D 6 E 
-~ 
"' .. 
(.) 

F»tered Unfiltered 

(C) 

~ ... 

D 
--- ---E 

.2 
E 
"' 3 .. 
(.) 

--- --
q7..0A q7-10 q7-1? qR..f\!i qR..()A "1\-10 

Figure E-5.2-7. Cadmium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-8. Calcium concentrations in water by (a) sample location; (b) sample preparation; 
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Figure E-5.2-9. Chromium concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-12. Iron concentrations in water by (a) sample location; (b) sample preparation; and 
(c) sample date 
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Figure E-5.2-13. Lead concentrations in water by (a) sample location; (b) sample preparation; and 
(c) sample date 
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Figure E-5.2-14. Lithium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-15. Magnesium concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-16. Manganese concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-17. Mercury concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 

(a) 

~ • .,. 8 

B E e .. a ., 
3!. 4 0 -+-::IE 

0 

sw LAUZ·1 LAUZ·2 OP-Spr BKG 

(b) 

~ • .,. 8 

D E 
" • c .. 
~ 3 

c:::;:::J 
• ::IE 

Filtered Unfiltered 

(c) 

=l 
"' .,. 

8 E 
" c 
" .., • 3!. 
0 
::IE 4 

~ 

07.AA 07.10 Q7.1? OA..Il~ QJWlQ QR-1n 

Figure E-5.2-18. Molybdenum concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-19. Nickel concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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. Figure E-5.2-20. Potassium concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-21. Selenium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-22. Sodium concentrations in water by (a) sample location; (b) sample preparation; 
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Figure E-5.2-23. Strontium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-24. Thallium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-25. Vanadium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-26. Zinc concentrations in water by (a) sample location; (b) sample preparation; and 
(c) sample date 
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Figure E-5.2-27. Bicarbonate concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-28. Chloride concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-29. Fluoride concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-30. Nitrate concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2·31. Nitrate and nitrite concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-32. Sulfate concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-5.2-33. Total organic carbon concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-34. Phosphorous concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-5.2-35. Total silica concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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E-6.0 STATISTICAL EVALUATIONS OF RADIONUCLIDE DATA FROM WATER SAMPLES 

The objective of this section is to present graphical analyses of radionuclide data from DP Canyon water 
samples. These analyses are used to determine whether the water data show evidence of contaminant 
releases through a qualitative evaluation of concentration trends by sampling location. 

The figures for this section are placed at the end of the section. 

E-6.1 Methods 

Because the background data for water are currently being defined and there are no historical 
background water data for radionuclides, formal statistical tests were not used to determine which 
analytes should be retained as COPCs. Instead, a more qualitative approach was used to focus the 
analyte list to an initial list of COPCs. This approach relied on graphical displays called "box plots," which 
show the actual values for each radionuclide. The ends of each box represent the "interquartile" range of 
the data distribution, which is specified by the 25th percentile and 75th percentile of the data distribution. 
The horizontal line within the box is the median (50th percentile) of the data distribution (if the number of 
samples is four or fewer, the line is not displayed). Thus, each box indicates concentration values for the 
central half of the data, and concentration shifts can be readily assessed by comparing the boxes. If most 
of the data are represented by a single concentration value (usually the detection limit), the box is 
reduced to a single line. 

A trio of box plots is presented for each radionuclide. First the data are presented by sampling location. 
The DP Canyon alluvial groundwater is represented by samples collected in two wells (LAUZ-1 and 
LAUZ-2). The location plot also shows sample data for DP Spring (DP Spr). A second box plot shows the 
difference between filtered and unfiltered sample results (note that both filtered and unfiltered are 
presented in the location box plot). Lastly, the temporal variation is shown in a box plot that displays the 
data by the month collected. The main evidence used to assess whether a radionuclide should be 
retained as a COPC is the pattern of sample results noted by location. Radionuclide releases in DP 
Canyon are assumed to be associated mainly with the releases from PRS 21-011 (k). Thus, it is expected 
that the highest concentrations would be measured in well LAUZ-1, lower values in well LAUZ-2, and the 
lowest values in DP Spring. Radionuclides with concentration trends following this pattern are retained as 
COPCs. 

In these box plots, a different symbol is used for the laboratory results for each sampling location, and the 
symbols are used consistently in each box plot in this section: DP Spring data by an inverted triangle, 
LAUZ-1 data by a square, and LAUZ-2 data by a diamond. Also note that nondetected sample results are 
plotted as the detection limit value and the symbol is shaded in a light gray pattern. 

E-6.2 Results 

The results of the statistical evaluation are presented for each radionuclide. 

E-6.2.1 Plutonium-239,240 

Figure E-6.2-1a shows the variation in concentration by sample location; the plot shows the pattern 
expected for radionuclides associated with releases from PAS 21-011 (k). Figure E-6.2-1 b shows that 
detected concentrations of plutonium-239,240 are associated with filtered and unfiltered water samples. 
Lastly, Figure E-6.2-1c shows little evidence for temporal variation in plutonium-239,240 concentrations. 
Plutonium-239,240 is retained as a COPC in water based on its documented presence in the 
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PRS 21-011 (k) effluent, its detection in alluvial groundwater, and the decreasing concentration trend from 
LAUZ-1 to LAUZ-2 to DP Spring. 

E-6.2.2 Strontium-90 

Figure E-6.2-2a shows the variation in concentration by sample location; the plot shows the pattern 
expected for radionuclides associated with releases from PRS 21-011 (k). Figure E-6.2-2b shows that 
filtered and unfiltered concentrations of strontium-90 are basically identical. Lastly, Figure E-6.2-2c shows 
some evidence for temporal variation in strontium-90 concentrations, but the time series is insufficient to 
draw any conclusions. Strontium-90 is retained as a COPC in water based on its documented presence in 
the PRS 21-011 (k) effluent, its detection in alluvial groundwater, and the decreasing concentration trend 
from LAUZ-1 to LAUZ-2 to DP Spring. 

E-6.2.3 Tritium 

Figure E-6.2-3a shows the variation in concentration by sample location; the plot does not show the 
pattern expected for radionuclides associated with releases from PRS 21-011 (k). Interpretation of the 
tritium data is hampered by the relatively high detection limits of these data, which resulted in only a 
single detected tritium sample result. Only unfiltered water samples are analyzed for tritium, which means 
that Figure E-6.2-3b contains only a single data group. Lastly, Figure E-6.2-3c shows that little 
interpretation of temporal variation in tritium concentrations can be made with a single detected tritium 
sample result. Tritium is retained as a COPC in water based on its documented presence in the PAS 
21-011 (k) effluent, its detection in alluvial groundwater, and the historical data showing detectable 
quantities of tritium in DP Spring. 

E-6.2.4 Uranium-234 

Figure E-6.2-4a shows the variation in concentration by sample location; the plot shows the pattern 
expected for radionuclides associated with releases from PRS 21-011 (k). Figure E-6.2-4b shows that 
concentrations of uranium-234 in filtered samples are basically similar to unfiltered sample results. Lastly, 
Figure E-6.2-4c shows some evidence for temporal variation in uranium-234 concentrations, but the time 
series is not long enough to draw definitive conclusions. Ratios of uranium isotopes were also calculated 
to help determine the type of uranium detected in water. This analysis suggests that enriched uranium is 
present, which helps to support the conclusion that uranium detected in water is associated with PRS 
21-011 (k) effluent. Uranium-234 is retained as a COPC in water based on its documented presence in the 
PRS 21-011 (k) effluent, its detection in alluvial groundwater, the isotopic ratio that suggest enriched 
uranium, and the decreasing concentration trend from LAUZ-1 to LAUZ-2 to DP Spring. 

E-6.2.5 Uranium-235 

Figure E-6.2-Sa shows the variation in concentration by sample location; the plot shows the pattern 
expected for radionuclides associated with releases from PRS 21-011 (k). It is important to note that only 
one uranium-235 sample result is a detect, and thus the apparent trend is for sample results less than the 
minimum detectable activity that have high analytical uncertainty. Figure E-6.2-Sb shows that 
concentrations of uranium-235 in filtered samples are basically similar to unfiltered sample results. Lastly, 
Figure E-6.2-Sc shows no evidence for temporal variation in uranium-235 concentrations, but the time 
series is not long enough to draw definitive conclusions. As discussed for uranium-234, the isotopic ratios 
of uranium-235 are suggestive of enriched uranium. Uranium-235 is retained as a COPC in water based 

August 1999 E-90 ER19990010 



DP Canyon Reach Report 

on its documented presence in the PRS 21-011 (k) effluent, a single detection in alluvial groundwater, and 
the decreasing concentration trend from LAUZ-1 to LAUZ-2 to DP Spring. 

E-6.2.6 Uranium-238 

Figure E-6.2-6a shows the variation in concentration by sample location; the plot shows the pattern 
expected for radionuclides associated with releases from PRS 21-011 (k). Although there is a 
concentration trend in uranium-238, preliminary radionuclide background information suggests that 
uranium-238 concentrations are within the background range for uranium-238 in alluvial water. The 
median value of the uranium-238 Laboratory background groundwater data is 0.15 pCi/L and the 751h 

percentile is 0.29 pCi/L (Longmire et al., report in progress). 

Figure E-6.2-6b shows that detected concentrations of uranium-238 in filtered samples are basically 
similar to unfiltered water sample results. It is important to note that the maximum filtered sample result 
(0.42 pCi/L in sample 0121-97-1430) had a field duplicate sample result with much lower concentration 
(0.2 pCi/L in sample 0121-97-1428). If the maximum filtered sample result were excluded, then unfiltered 
concentrations would appear to be greater than filtered sample results. Lastly, Figure E-6.2-6c shows little 
evidence for temporal variation in uranium-238 concentrations, except that most of the detected values 
are from the August 1997 sampling event. Uranium-238 is not retained as a COPC in water based on 
similarity of uranium-238 concentrations to preliminary radionuclide background data, the isotopic ratio of 
uranium-238 to uranium-234, and the limited number of detections of uranium-238 in DP Canyon alluvial 
groundwater. 
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Figure E-6.2-1. Plutonium-239,240 concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-6.2-2. Strontium-90 concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-6.2-3. Tritium concentrations in water by (a) sample location; (b) sample preparation; 
and (c) sample date 
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Figure E-6.2-4. Uranium-234 concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-6.2-5. Uranium-235 concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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Figure E-6.2-6. Uranium-238 concentrations in water by (a) sample location; (b) sample 
preparation; and (c) sample date 
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E-7.0 STATISTICAL EVALUATIONS OF ORGANIC CHEMICAL DATA FROM WATER SAMPLES 

The objective of this section is to present graphical analyses of organic chemical data from DP Canyon 
water samples. These analyses are used to determine whether the water data show evidence of 
contaminant releases through a qualitative evaluation of concentration trends by sampling location. 

The figures for this section are placed at the end of the section. 

E-7.1 Methods 

There is assumed to be no natural background for organic chemicals in alluvial water. The analysis here 
focuses on presenting concentration trends between sample locations. Of particular importance is the 
detection status of analytes in surface water versus alluvial groundwater and DP Spring. Detection of 
organic chemicals in unfiltered surface water samples is viewed to present important information for 
contaminant transport, but is not viewed to be relevant to defining COPCs for alluvial water. 
Concentrations were evaluated based on graphical displays called "box plots," which show the actual 
values for each inorganic chemical. The ends of each box represent the "interquartile" range of the data 
distribution, which is specified by the 25th percentile and 75th percentile of the data distribution. The 
horizontal line within each box is the median (50th percentile) of the data distribution (if the number of 
samples is four or fewer, the line is not displayed). Thus, each box indicates concentration values for the 
central half of the data, and concentration shifts can readily be assessed by comparing the boxes. If most 
of the data are represented by a single concentration value (usually the detection limit), the box is 
reduced to a single line. 

A trio of box plots is presented for each analyte. First the data are presented by sampling location, where 
the two surface water (SW) sampling locations are presented as one data group. The alluvial 
groundwater is represented by samples collected in two wells (LAUZ-1 and LAUZ-2). The location plot 
also shows sample data for DP Spring (DP Spr). A second box plot shows the difference between filtered 
and unfiltered sample results (note that both filtered and unfiltered are presented in the location box plot). 
Lastly, the temporal variation is shown in a box plot that displays the data by the month collected. The 
main evidence used to assess whether a analyte should be retained as a COPC is the pattern of sample 
results noted by location. Organic chemicals detected in alluvial groundwater or DP Spring are retained 
as COPCs. 

In these box plots, a different symbol is used for the laboratory results for each sampling location, and the 
symbols are used consistently in each box plot in this section. DP Spring data are represented by an 
inverted triangle, LAUZ-1 data by a square, LAUZ-2 data by a diamond, and surface water data by a 
triangle. Also note that nondetected sample results are plotted as the detection limit value and the symbol 
is shaded in a light gray pattern. 

E-7.2 Results 

The results of the statistical evaluation are presented for each analyte. 

E-7.2.1 Acetone 

Figure E-7 .2-1 a shows the variation in concentration by sample location; the plot shows that acetone was 
detected in a single surface water sample. Volatile organic chemicals, like acetone, are only analyzed 
from unfiltered samples, which means that Figure E-7.2-1 b shows only a single data group. Lastly, 
because there is only a single detected acetone sample result, Figure E-7.2-1c shows little evidence for 
temporal variation in acetone concentrations. Acetone is not retained as a COPC in water based on the 
lack of detection in alluvial groundwater or DP Spring samples. 
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E-7.2.2 Benzo(b)fluoranthene 

Figure E-7 .2-2a shows the variation in concentration by sample location; the plot shows that 
benzo(b)fluoranthene was only detected in surface water samples. Figure E-7.2-2b shows that the 
detected results were in unfiltered samples. Lastly, because there are only three detected 
benzo(b)fluoranthene sample results, Figure E-7.2-2c shows little evidence for temporal variation in 
benzo(b)fluoranthene concentrations. Benzo(b)fluoranthene is not retained as a COPC in water based on 
the lack of detection in alluvial groundwater or DP Spring samples: 

E-7.2.3 Benzoic Acid 

Figure E-7.2-3a shows the variation in concentration by sample location; the plot shows that benzoic acid 
was detected in a single surface water sample. Figure E-7.2-3b shows that the detected result was in a 
filtered sample. Lastly, because there was only a single detected benzoic acid sample result, Figure 
E-7.2-3c shows little evidence for temporal variation in benzoic acid concentrations. Benzoic acid is not 
retained as a COPC in water based on the lack of detection in alluvial groundwater or DP Spring 
samples: 

E-7 .2.4 B is(2-ethylhexyl)phthalate 

Figure E-7.2-4a shows the variation in concentration by sample location; the plot shows that bis(2-
ethylhexyl)phthalate was detected in surface water and alluvial groundwater samples. Figure E-7.2-4b 
shows that the detected results were in both unfiltered and filtered samples. Figure E-7.2-4c shows little 
evidence for temporal variation in bis(2-ethylhexyl)phthalate concentrations. Bis(2-ethylhexyl)phthalate is 
retained as a COPC in water based on its detection in alluvial groundwater samples. 

E-7.2.5 2-Butanone 

Figure E-7.2-5a shows the variation in concentration by sample location; the plot shows that 2-butanone 
was only detected in surface water samples. Volatile organic chemicals, like 2-butanone, are only 
analyzed from unfiltered samples, which means that Figure E-7.2-5b shows only a single data group. 
Lastly, because there are only two detected 2-butanone sample results, Figure E-7.2-Sc shows little 
evidence for temporal variation in 2-butanone concentrations (symbols overlap). Butanone[2-] is not 
retained as a COPC in water based on the lack of detection in alluvial groundwater or DP Spring 
samples. 

E-7.2.6 Chrysene 

Figure E-7.2-6a shows the variation in concentration by sample location; the plot shows that chrysene 
was detected in a single surface water sample. Figure E-7.2-6b shows that the detected result was in an 
unfiltered sample. Lastly, because there was only a single detected chrysene sample result, Figure 
E-7.2-3c shows little evidence for temporal variation in chrysene concentrations. Chrysene is not retained 
as a COPC in water based on the lack of detection in alluvial groundwater or DP Spring samples. 

E-7.2.7 01-n-butylphthalate 

Figure E-7.2-7a shows the variation in concentration by sample location; the plot shows that di-n
butylphthalate was detected in a single surface water sample. Figure E-7.2-7b shows that the detected 
result was in an unfiltered sample. Lastly, because there was only a single detected di-n-butylphthalate 
sample result, Figure E-7.2-7c shows little evidence for temporal variation in di-n-butylphthalate 

August 1999 E-96 ER19990010 



DP Canyon Reach Report 

concentrations. Di-n-butylphthalate is not retained as a COPC in water based on the lack of detection in 
alluvial groundwater or DP Spring samples. 

E-7 .2.8 Di-n-octylphthalate 

Figure E-7.2-Sa shows the variation in concentration by sample location; the plot shows that di-n
octylphthalate was detected in three surface water samples (symbols overlap). Figure E-7.2-Sb shows 
that the detected results were in unfiltered samples. Figure E-7.2-Sc shows that all of the detected di-n
octylphthalate sample results were from the August 1997 sampling event. Di-n-octylphthalate is not 
retained as a COPC in water based on the lack of detection in alluvial groundwater or DP Spring 
samples. 

E-7.2.9 1,2-Dichloroethane 

Figure E-7 .2-9a shows the variation in concentration by sample location; the plot shows that 1,2-
dichloroethane was detected in a single DP Spring sample. Volatile organic chemicals, like 1,2-
dichloroethane, are measured only in unfiltered samples, which means that Figure E-7.2-9b shows only a 
single data group. Lastly, because there is only a single detected 1 ,2-dichloroethane sample result, 
Figure E-7 .2-9c shows little evidence for temporal variation in 1 ,2-dichloroethane concentrations. It is 
worth noting that the detection of 1 ,2-dichloroethane in DP Spring led to an additional resampling of the 
DP Spring for volatile organic chemicals, which did not detect 1,2-dichloroethane. Dichloroethane[1 ,2-] is 
retained as a COPC in water based on its detection in a single DP Spring sample. 

E-7.2.10 Fluoranthene 

Figure E-7.2-10a shows the variation in concentration by sample location; the plot shows that 
fluoranthene was detected in two surface water samples. Figure E-7.2-10b shows that the detected 
results were in unfiltered samples. Figure E-7.2-10c shows that both of the detected fluoranthene sample 
results were from the August 1997 sampling event. Fluoranthene is not retained as a COPC in water 
based on the lack of detection in alluvial groundwater or DP Spring samples. 

E-7.2.11 Phenanthrene 

Figure E-7.2-11a shows the variation in concentration by sample location; the plot shows that 
phenanthrene was detected in a single surface water sample. Figure E-7.2-11 b shows that the detected 
result was in an unfiltered sample. Figure E-7.2-11c shows that the detected phenanthrene sample result 
was from the August 1997 sampling event. Phenanthrene is not retained as a COPC in water based on 
the lack of detection in alluvial groundwater or DP Spring samples. 

E-7.2.12 Pyrene 

Figure E-7 .2-12a shows the variation in concentration by sample location; the plot shows that pyrene was 
detected in three surface water samples. Figure E-7.2-12b shows that the detected results were in 
unfiltered samples. Figure E-7.2-12c shows that the detected pyrene sample results were from the 
August 1997 sampling event. Pyrene is not retained as a COPC in water based on the lack of detection in 
alluvial groundwater or DP Spring samples. 
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E-8.0 ANALYSIS OF SELECTED COPCs IN WATER QA SAMPLES 

An important aspect of the uncertainty associated with determining either time trends or risk resulting from 
contaminants in DP Canyon alluvial groundwater is the repeatability of replicated field samples. Some 
water samples were also filtered, which can be evaluated as field duplicates to determine the effect (if 
any) of filtering on the concentration of various analytes. Because of the infrequent detection of all organic 
chemicals and some of the inorganic chemicals and radionuclides, these infrequently detected analytes 
are excluded from this analysis. 

The figures and tables for this section are placed at the end of the section; the figures appear first, then 
the tables. 

Table E-8.0-1 provides the field duplicate (FD) sample results for selected inorganic chemicals and 
radionuclides. Nondetect sample results are excluded from this analysis as they do not provide a 
meaningful estimate of variability in detected sample results. Figure E-8.0-1 shows the first sample result 
for these FD samples plotted as the x-axis variable and the second result plotted as the y-axis variable. 
The line of equality (y = x) is also plotted as a point of reference. In general, the FD samples for inorganic 
chemicals showed little variation from the original sample result (variability of inorganic FD values was 
± 10% [based on standard deviation of relative difference values]). The radio nuclide FD sample results 
were more variable than the inorganics (variability of radionuclide FD values was ±55% [based on 
standard deviation of relative difference values]). Variability in the radionuclide sample results is attributed 
to the results for plutonium-239,240 and isotopic uranium. In contrast, the pair of strontium-90 FD sample 
results had small relative difference values, and these values were within the variability of inorganic FD 
results. As noted in Appendix C, a review of the strontium-90 sample results led to switching the 
laboratory-reported sample results for sample IDs 0121-97-1429 and 0121-97-1430. The basis for 
switching these results is the time series for sample data for alluvial wells LAUZ-1 and LAUZ-2. This 
switch in strontium-90 sample results has a large impact on the variability of strontium-90 FD sample 
results. 

Table E-8.0-2 provides the comparison between filtered and unfiltered results for selected inorganic 
chemicals collected from surface water samples. Nondetect sample results are excluded from this 
analysis as they do not provide a meaningful estimate of variability in detected sample results. Table 
E-8.0-3 provides the comparison between filtered and unfiltered results for selected inorganic chemicals 
and radionuclides collected from alluvial groundwater or DP Spring water samples. Nondetect sample 
results are excluded from this analysis as they do not provide a meaningful estimate of variability in 
detected sample results. These data are plotted in Figure E-8.0-2, which shows the unfiltered sample 
result plotted as the x-axis variable and the filtered result plotted as the y-axis variable. The line of 
equality (y = x) is also plotted as a point of reference. It is expected that values above the line of equality 
are impossible because this would suggest a greater quantity of the analyte in the filtered sample. With 
one exception, for plutonium-239,240 at the lower range of detection, there are no values above the line 
of equality. All of the inorganic chemicals measured in surface water show a large difference between the 
filtered and unfiltered sample results (average relative difference is -99% for values in Table E-8.0-2). For 
samples collected in alluvial groundwater or DP Spring, some analytes show a large difference and 
others seem to be equivalent to FD sample variability. Overall, the inorganic chemicals are variable 
(variability of inorganic filtered and unfiltered values was ±41% [based on standard deviation of relative 
difference values]); variability is small if aluminum, iron, and zinc are excluded (variability of calcium, 
magnesium, manganese, potassium and sodium filtered and unfiltered values was ±17% [based on 
standard deviation of relative difference values]). Variability of filtered and unfiltered differs between the 
radionuclides. Strontium-90 is the lowest (variability of strontium-90 filtered and unfiltered values was ±8% 
[based on standard deviation of relative difference values]); uranium-234 is intermediate (variability of 
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uranium-234 filtered and unfiltered values was ± 15% [based on standard deviation of relative difference 
values]); and plutonium-239,240 is the largest (variability of plutonium-239,240 filtered-unfiltered values 
was ±70% [based on standard deviation of relative difference values]). Variation between the filtered and 
unfiltered fractions provides information on the mode of transport for various analytes; analytes with large 
differences between these values are moving associated with large particles that are removed by filtering 
samples. The close agreement of filtered and unfiltered values for some analytes suggests that these 
samples should be regarded in the same manner as FD sample results. Thus, statistical analysis should 
not use the filtered and unfiltered values for those analytes as independent samples results to avoid 
biasing the number of samples in calculations like the 95% upper confidence levels of the mean. Where 
there are large differences between the filtered and unfiltered values, these data should be regarded as 
separate populations for statistical purposes. 
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Table E-8.0..1 
Summary of Water Field Duplicate QA Results 

Original Related Sample Result FD Result Relative 
Analyte Sample ID Sample ID (mg/L)a (mg/L)8 Differenceb 

Aluminum 0121-97-1424 0121-97-1426 1.1 1 7% 

Aluminum 0121-97-1381 0121-97-1382 3.25 3.31 -1% 

Aluminum 0121-97-1383 0121-97-1384 4.75 6.48 -22% 

Barium 0121-97-1424 0121-97-1426 0.2 0.2 0% 

Barium 0121-97-1428 0121-97-1430 0.21 0.2 3% 

Barium 0121-97-1381 0121-97-1382 0.138 0.137 1% 

Barium 0121-97-1383 0121-97-1384 0.18 0.183 -1% 

Calcium 0121-97-1424 0121-97-1426 95 95 0% 

Calcium 0121-97-1428 0121-97-1430 110 100 7% 

Calcium 0121-97-1381 0121-97-1382 24.9 24.5 1% 

Calcium 0121-97-1383 0121-97-1384 21.4 21.2 1% 

Iron 0121-97-1424 0121-97-1426 0.78 0.68 10% 

Iron 0121-97-1428 0121-97-1430 0.06 0.05 13% 

Iron 0121-97-1381 0121-97-1382 3.13 3.15 0% 

Iron 0121-97-1383 0121-97-1384 3.86 5.12 -20% 

Lead 0121-97-1381 0121-97-1382 0.0426 0.0421 1% 

Lead 0121-97-1383 0121-97-1384 0.0602 0.0598 Oo/o 

Magnesium 0121-97-1424 0121-97-1426 6.4 6.5 -1% 

Magnesium 0121-97-1428 0121-97-1430 6.9 6.6 3% 

Magnesium 0121-97-1381 0121-97-1382 2.16 2.13 1% 

Magnesium 0121-97-1383 0121-97-1384 2.26 2.58 -9% 

Manganese 0121-97-1381 0121-97-1382 0.226 0.222 1% 

Manganese 0121-97-1383 0121-97-1384 0.45 0.447 0% 

Potassium 0121-97-1424 0121-97-1426 11 12 -6% 

Potassium 0121-97-1428 0121-97-1430 12 11 6% 

Potassium 0121-97-1381 0121-97-1382 3.93 3.9 1% 

Potassium 0121-97-1383 0121-97-1384 3.68 4.1 -8% 

Sodium 0121-97-1424 0121-97-1426 71 74 -3% 

Sodium 0121-97-1428 0121-97-1430 81 76 5% 

Sodium 0121-97-1381 0121-97-1382 7.34 7.21 1% 

Sodium 0121-97-1383 0121-97-1384 7.02 7.2 -2% 

Zinc 0121-97-1381 0121-97-1382 0.353 0.347 1% 

Zinc 0121-97-1383 0121-97-1384 0.276 0.282 -2% 

Plutonium-239,240 0121-97-1424 0121-97-1426 0.08 0.25 -73% 

Strontium-90 0121-97-1424 0121-97-1426 176.47 195.72 -7% 

Strontium-90 0121-97-1428 0121-97-1430 207.83 204.78 1% 

Uranium-234 0121-97-1424 0121-97-1426 1.32 1.02 18% 

Uranium-234 0121-97-1428 0121-97-1430 1.73 1.25 23% 

Uranium-238 0121-97-1428 0121-97-1430 0.2 0.42 -50% 

a Radionuclide results are in units of pCi/L. 

b Relative difference = relative percent difference between the two results. 
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Table E-S.D-2 
Summary of Selected Surface Water Filter-Unfiltered Sample Results 

Related Filtered Unfiltered 

Sample Sample Sample Result Sample Result Relative 
ID ID Analyte (mg/L) (mg/L) Difference* 

CA21-98-0014 CA21-98-0013 Aluminum 0.0711 2.34 -133% 

CA21-98-0016 CA21-98-0015 Aluminum 0.0742 8.1 -139% 

CA21-98·0014 CA21-98-0013 Barium 0.0104 0.0648 -102% 

CA21-98-0016 CA21-98-0015 Barium 0.0231 0.185 -110% 

CA21-98··0014 CA21-98-0013 Calcium 4.97 33.3 -105% 

CA21-98-0016 CA21-98-0015 Calcium 13.8 26.4 -44% 

CA21-98-0014 CA21-98-0013 Iron 0.092 2.06 -129% 

CA21-98-0016 CA21-98-0015 Iron 0.105 7.76 -138% 

CA21-98-0014 CA21-98-0013 Magnesium 0.328 1.76 -97% 

CA21-98·0016 CA21-98-0015 Magnesium 0.671 2.8 -87% 

CA21-98-0014 CA21-98-0013 Manganese 0.0158 0.102 -103% 

CA21-98·0016 CA21-98-0015 Manganese 0.0017 0.309 -140% 

CA21-98·0014 CA21-98-0013 Potassium 1.13 3.03 -65% 

CA21-98·0016 CA21-98-0015 Potassium 1.88 4.29 -55% 

CA21-98-0014 CA21-98-0013 Sodium 1.23 5.58 -90% 

CA21-98-0016 CA21-98-0015 Sodium 3.52 4.9 -23% 

CA21-98-0014 CA21-98-0013 Zinc 0.0321 0.245 -109% 

CA21-98-0016 CA21-98-0015 Zinc 0.0311 0.358 -119% 

'Relative difference= relative percent difference between the two results. 
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Table E-8.0.3 

Summary of Selected Surface Water and DP Spring Filtered-Unfiltered Sample Results 

Related Filtered Unfiltered 
Sample Sample Sample Result Sample Result Relative 

10 10 Analyte (mg/L)3 (mg/L)3 Differenceb 

0121-97-1397 0121-97-1396 Aluminum 0.1 0.8 -110% 

0121-97-1428 0121-97-1424 Aluminum 0.1 1.1 -118% 

CA21-98-0002 CA21-98-0001 Aluminum 0.3 1.6 -97% 

0121-97-1399 0121-97-1398 Aluminum 0.1 1.1 -118% 

0121-97-1401 0121-97-1400 Aluminum 2.1 2.6 -15% 

CA21-98-0008 CA21-98-0007 Aluminum 0.0628 0.137 -53% 

CA21-98-0010 CA21-98-0009 Aluminum 0.0271 0.0366 -21% 

CA21-98-0012 CA21-98-0011 Aluminum 0.186 0.751 -85% 

0121-97-1397 0121-97-1396 Iron 0.04 0.22 -98% 

0121-97-1428 0121-97-1424 Iron 0.06 0.78 -121% 

CA21-98-0002 CA21-98-0001 Iron 0.19 1.2 -103% 

0121-97-1399 0121-97-1398 Iron 0.04 6.7 -140% 

0121-97-1429 0121-97-1425 Iron 0.08 0.58 -107% 

CA21-98-0004 CA21-98-0003 Iron 0.47 2.6 -98% 

0121-97-1401 0121-97-1400 Iron 0.94 1.3 -23% 

CA21-98-0006 CA21-98-0005 Iron 0.04 0.18 -90% 

CA21-98-0008 CA21-98-0007 Iron 0.068 0.103 -29% 

CA21-98-001 0 CA21-98-0009 Iron 1.05 1.05 0% 

CA21-98-0012 CA21-98-0011 Iron 0.114 0.326 -68% 

0121-97-1397 0121-97-1396 Zinc 0.02 0.13 -104% 

0121-97-1399 0121-97-1398 Zinc 0.01 0.03 -71% 

0121-97-1401 0121-97-1400 Zinc 0.07 0.05 24% 

CA21-98-0008 CA21-98-0007 Zinc 0.0039 0.0033 12% 

CA21-98-0010 CA21-98-0009 Zinc 0.0017 0.0017 0% 

CA21-98-0012 CA21-98-0011 Zinc 0.002 0.0051 -62% 

0121-97-1397 0121-97-1396 Barium 0.09 0.09 0% 

0121-97-1428 0121-97-1424 Barium 0.21 0.2 3% 

CA21-98-0002 CA21-98-0001 Barium 0.13 0.14 -5% 

0121-97-1399 0121-97-1398 Barium 0.12 0.19 -32% 

0121-97-1429 0121-97-1425 Barium 0.1 0.11 -7% 

CA21-98-0004 CA21-98-0003 Barium 0.13 0.14 -5% 

0121-97-1401 0121-97-1400 Barium 0.04 0.05 -16% 

CA21-98-0006 CA21-98-0005 Barium 0.08 0.08 0% 

CA21-98-0008 CA21-98-0007 Barium 0.0978 0.1 -2% 

CA21-98-001 0 CA21-98-0009 Barium 0.115 0.116 -1% 

CA21-98-0012 CA21-98-0011 Barium 0.0444 0.049 -7% 

0121-97-1397 0121-97-1396 Calcium 38 42 -7% 

0121-97-1428 0121-97-1424 Calcium 110 95 10% 

CA21-98-0002 CA21-98-0001 Calcium 47 46 2% 
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Table E-S.o-3 (continued) 

Related Filtered Unfiltered 
Sample Sample Sample Result Sample Result Relative 

ID ID Analyte (mgll)a (mgll)a Differenceb 

0121-97-1399 0121-97-1398 Calcium 42 45 -5% 

0121-97-1429 0121-97-1425 Calcium 52 50 3% 

CA21-98-0004 CA21-98-0003 Calcium 58 59 -1% 

0121-97-1401 0121-97-1400 Calcium 15 15 0% 

CA21-98-0006 CA21-98-0005 Calcium 30 30 0% 

CA21-98-0008 CA21-98-0007 Calcium 36.7 36.4 1% 

CA21-98-0010 CA21-98-0009 Calcium 51.5 52.4 ·1% 

CA21-98-0012 CA21-98-0011 Calcium 17.7 17.8 0% 

0121-97-1397 0121-97-1396 Magnesium 2.5 2.7 -5% 

0121-97-1428 0121-97-1424 Magnesium 6.9 6.4 5% 

CA21-98-0002 CA21-98-0001 Magnesium 3.7 3.7 0% 

0121-97-1399 0121-97-1398 Magnesium 3.4 3.5 -2% 

0121-97-1429 0121-97-1425 Magnesium 4.2 4 3% 

CA21-98-0004 CA21-98-0003 Magnesium 4.4 4.5 -2% 

0121-97-1401 0121-97-1400 Magnesium 1.6 1.6 0% 

CA21-98-0006 CA21-98-0005 Magnesium 3.1 3.2 -2% 

CA21-98-0008 CA21-98-0007 Magnesium 2.65 2.67 -1% 

CA21-98-0010 CA21-98-0009 Magnesium 4.08 4.11 -1% 

CA21-98-0012 CA21-98-0011 Magnesium 1.92 1.96 -1% 

0121-97-1399 0121-97-1398 Manganese 0.72 0.79 -7% 

0121-97-14?9 0121-97-1425 Manganese 0.83 0.87 -3% 

CA21-98-0004 CA21-98-0003 Manganese 0.76 0.87 -10% 

CA21-98-0008 CA21-98-0007 Manganese 0.0339 0.0371 -6% 

CA21-98-0010 CA21-98-0009 Manganese 0.726 0.729 0% 

CA21-98-0012 CA21-98-0011 Manganese 0.001 0.0176 -126% 

0121-97-1397 0121-97-1396 Potassium 9 9 0% 

0121-97-1428 0121-97-1424 Potassium 12 11 6% 

CA21-98-0002 CA21-98-0001 Potassium 10 9 7% 

0121-97-1399 0121-97-1398 Potassium 17 17 0% 

0121-97-1429 0121-97-1425 Potassium 14 14 0% 

CA21-98-0004 CA21-98-0003 Potassium 14 14 0% 

0121-97-1401 0121-97-1400 Potassium· 9 9 0% 

CA21-98-0006 CA21-98-0005 Potassium 14 15 -5% 

CA21-98-0008 CA21-98-0007 Potassium 9.6 9.74 -1% 

CA21-98-0010 CA21-98-0009 Potassium 17.7 17.7 0% 

CA21-98-0012 CA21-98-0011 Potassium 10.4 10.6 -1% 

0121-97-1397 0121-97-1396 Sodium 49 49 0% 

0121-97-1428 0121-97-1424 Sodium 81 71 9% 

CA21-98-0002 CA21-98-0001 Sodium 110 .100 7% 

0121-97-1399 0121-97-1398 Sodium 49 50 -1% 

0121-97-1429 0121-97-1425 Sodium 59 61 -2% 

ER19990010 E-111 August 1999 



OP Canyon Reach Report 

Table E-S.o-3 (continued) 

Related Filtered Unfiltered 
Sample Sample Sample Result Sample Result Relative 

ID 10 Analyte (mg/L)a (mgll)a Differenceb 

CA21-98-0004 CA21-98-0003 Sodium 84 84 0% 

0121-97-1401 0121-97-1400 Sodium 33 32 2% 

CA21-98-0006 CA21-98-0005 Sodium 50 54 -5% 

CA21-98-0008 CA21-98-0007 Sodium 37.8 38.3 -1% 

CA21-98-0010 CA21-98-0009 Sodium 43.9 43.6 0% 

CA21-98-0012 CA21-98-0011 Sodium 33 33.2 0% 

0121-97-1428 0121-97-1424 Plutonium-239,240 0.02 0.08 -85% 

CA21-98-0002 CA21-98-0001 Plutonium-239,240 0.008 0.223 -132% 

0121-97-1399 0121-97-1398 Plutonium-239,240 0.0048 0.16 -133% 

CA21-98-0004 CA21-98-0003 Plutonium-239,240 0.0061 0.0027 55% 

0121-97-1401 0121-97-1400 Plutonium-239,240 0.035 0.071 -48% 

CA21-98-0006 CA21-98-0005 Plutonium-239,240 0.0037 0.007 -44% 

0121-97-1397 0121-97-1396 Strontium-90 100 105 -3% 

0121-97-1428 0121-97-1424 Strontium-90 207.83 176.47 12% 

CA21-98-0002 CA21-98-0001 Strontium-90 153 151 1% 

0121-97-1399 0121-97-1398 Strontium-90 108 81 20% 

0121-97-1429 0121-97~1425 Strontium-90 77.99 68.51 9% 

CA21-98-0004 CA21-98-0003 Strontium-90 103 100 2% 

0121-97-1401 0121-97-1400 Strontium-90 38.9 40.7 . -3% 

CA21-98-0006 CA21-98-0005 Strontium-90 119 111 5% 

CA21-98-0008 CA21-98-0007 Strontium-90 96 92 3% 

CA21-98-0010 CA21-98-0009 Strontium-90 81 85 -3% 

CA21-98-0012 CA21-98-0011 Strontium-90 54 57 -4% 

0121-97-1397 0121-97-1396 Uranium-234 0.779 1.23 -32% 

0121-97-1428 0121-97-1424 Uranium-234 1.73 1.32 19% 

CA21-98-0002 CA21-98-0001 Uranium-234 0.523 0.545 -3% 

0121-97-1399 0121-97-1398 Uranium-234 0.687 0.93 -21% 

0121-97-1429 0121-97-1425 Uranium-234 0.84 0.78 5% 

CA21-98-0004 CA21-98-0003 Uranium-234 0.595 0.526 9% 

0121-97-1401 0121-97-1400 Uranium-234 0.636 0.561 9% 

CA21-98-0006 CA21-98-0005 Uranium-234 0.373 0.415 -8% 

CA21-98-0008 CA21-98-0007 Uranium-234 0.825 0.835 -1% 

CA21-98-0010 CA21-98-0009 Uranium-234 0.403 0.49 -14% 

CA21-98-0012 CA21-98-0011 Uranium-234 0.574 0.557 2% 

a Radionuclide results are in units of pCi/L. 

b Relative difference = relative percent difference between the two results. 
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This appendix contains the information that supports the site assessments presented in Chapter 5; the 
ecological scoping checklist (Section F-1.0); the average concentrations used in the hazard 
quotient/hazard index, or HQ/HI analysis (Section F-2.0); the receptor-specific results of the HQ/Hl 
analysis (Section F-3.0); and plots that show the estimated dose and risk to the resource user and 
construction worker (Section F-4.0). 

F-1.0 ECOLOGICAL SCOPING CHECKLIST 

The scoping checklist is a useful tool for organizing existing ecological information and for focusing the 
site visit on the information needed to develop the site conceptual model (SCM). The scoping checklist 
also provides the basis for evaluating the adequacy of the data for ecological risk screening. 

F-1.1 Part A-Scoping Meeting Document~tion 

Site ID DP Canyon reaches 

Nature of PRS releases Solid- Yes 

(indicate all that apply) (see the Sampling Plan for DP Canyon C-0-021 [LANL 1998, 57595]) 

liquid- Yes 

(see the Sampling Plan for DP Canyon C-0-021 [LANL 1998, 57595]) 

Gaseous- No 

Other, explain 

List of Primary Impacted Surface soil -Active channel, floodplains 
Media Surface water/sediment- Yes 
(indicate all that apply) Subsurface- Yes, associated with alluvial groundwater 

Groundwater- Alluvial aquifer 

Other, explain 

FIMAD vegetation class Water- No 

(indicate all that apply) Bare Ground/Unvegetated- No 

Spruce/fir/aspen/mixed conifer- No 

Ponderosa pine- Yes 

Pinon juniper/juniper savannah- Yes 

Grassland/shrubland- No 

Developed - No 

Is T&E habitat present? Yes 

(list species if applicable) DP Canyon provides a potential foraging habitat for the peregrine falcon and the 
Mexican spotted owl. 

Provide list and description Significant potential release sites (PASs) include 
of neighboring/ • PRS 21-029- DP Tank Farm 
contiguous/ 

• PRS 21-011(k)- Outfall upgradient PRSs 

(consider need to aggregate • Material Disposal Area (MDA) T 

PRS for screening) • MDAU 

SOP 2.01 Part 8 Information This section does not apply because the site is not a PRS. 

Run-off score (out of 46) 

Terminal point of surface 
water transport 

Other Seeping Meeting None 
Notes 
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F-1.2 Part B-Site Visit Documentation 

F-1.2.1 Reach DP-1 West 

Site ID Reach DP-1 West 

Date of Site Visit 11/4/98, 5/14/99 

Site Visit Conducted by A. Ryti, M. Tardiff, S. Reneau (11/4/98); A. Ryti, M. Tardiff, D. Katzman (5/14/99) 

Receptor Information: 

Estimate cover % vegetated= variable within reach- up to 30% 

% wetland = approximately 30% of the reach in the active channel 

% structures/asphalt, etc.= part of reach is bare rock with little vegetation 

Field notes on the FIMAD Few ponderosa pines are in this pat\ of DP Canyon. 
vegetation class 

Field notes on T&E habitat, This reach provides potential spotted owl and falcon foraging habitat. Avian 
if applicable ecological screening levels (ESLs) (particularly for the kestrel flesh diet) are 

important in screening; lack of avian ESLs should be considered a valid reason for 
specifying an analyte to be a chemical of potential ecological concern (COPEC). 
The hazard quotient (HQ)/hazard index (HI) analysis should address potential 
bioaccumulative effects for raptors. 

Are ecological receptors Yes 
present at the PRS? Aquatic and terrestrial receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Yes 
transport pathways? Surface water/erosion is an obvious pathway. 
(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal, except for the scouring effects of high volumes of surface water. 

(provide list of major types Much debris (concrete, asphalt, and other trash) was noted. 
of disturbances) 

Are there obvious No 
ecological effects? There are no obvious effects of physical disturbance or contaminants on 
(yes/no/uncertain) vegetation. 

Provide explanation 

August 1999 F-2 ER19990010 



DP Canyon Reach Report 

No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes. 
information on the nature, 

The existing sediment data show the baseline concentrations of organic, inorganic, 
rate and extent of 
contamination? 

and radionuclide chemicals of potential concern (COPCs) in this reach. Most of the 
inventory of COPCs identified in this reach is assumed to represent baseline 

(yes/no/uncertain) concentrations (or the impacts of non-LANL sources in the Los Alamos townsite on 

Provide explanation DP Canyon sediments). A surface water sample station located at the east end of 
the drainage culvert was sampled during two storm water events to help 

(consider if the maximum characterize the baseline concentrations of COPCs entering DP Canyon. 
value was captured by 
existing sample data) 

Do existing data for the PRS Yes 
address potential pathways Known sources of contaminants from T A-0, and other possible sources associated 
of site contamination? with the Los Alamos townsite (parking lots, streets, and businesses) have been 
(yes/no/uncertain) detailed in the work plan. 

Provide explanation 

(consider if other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Feyv pools were noted in this reach. The volume of surface water is expected to be related to timing and duration of 
rain events as well as snowmelt events. There is little opportunity for the stream channel to have migrated in this 
part of DP Canyon. 

The aquatic pathways seem important in this reach, but a small contaminant source term is expected within either 
the active channel sediments or surface water. 

During a field visit to this reach on 5/14/99 water was noted in several pools. Because more than a week had 
passed since the last precipitation, it is possible that these pools are fed by surface water flow from garden or lawn 
irrigation in the townsite. The western-most pools (located directly below the drainage culvert) had little visible 
evidence of aquatic biota. These pools contained water with a brown color, possibly related to the influx of organic 
matter (possibly leaf litter). Pools located downstream had moderate to abundant algal growth, which suggests a 
high nutrient influx and also suggests that much of the water must be related to garden irrigation runoff. No data on 
major anions and cations exist to help identify the source of water for these pools. 
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F-1.2.2 Reach DP-1 Central I 
Site 10 Reach DP-1 Central 

Date of Site Visit 11/4/98, 5/14/99 I 
Site Visit Conducted by R. Ryti, M. Tardiff, S. Reneau (1, 1/4/98); R. Ryti, M. Tardiff, D. Katzman (5/14/99) 

Receptor Information: I 
Estimate cover % vegetated = approximately 10% (although trees and shrubs are abundant 

beyond the active sediment deposits) 

% wetland = approximately 30% of the reach in the active channel I 
% structures/asphalt, etc. = most of reach is bare rock with little vegetation 

Field notes OJ;l the FIMAD More ponderosa pine trees were noted in DP-1 Central than in DP-1 West. I 
vegetation class 

Field notes on T&E habitat, Reach DP-1 Central provides potential spotted owl and falcon foraging habitat. I 
if applicable Avian ESLs (particularly for the kestrel flesh diet) are important in screening; lack 

of avian ESLs should be considered a valid reason for specifying an analyte to be 
a COPEC; the HO/HI analysis should address potential bioaccumulative effects for 
raptors. 

Are ecological receptors Yes 
present at the PAS? Aquatic and terrestrial receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Yes 
transport pathways? Surface water/erosion is an obvious pathway. 
(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal, except for the scouring effects of high volumes of surface water. 

(provide list of major types Some debris (concrete, asphalt, and other trash) was noted. 
of disturbances) 

Are there obvious . No 
ecological effects? No obvious effects of contaminants on vegetation were noted. 
(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes 
information on the nature, Sediment samples have been collected to document trends in contaminant 
rate and extent of 
contamination? 

concentrations for this section of DP Canyon. Samples were located to help 
determine if releases from DP Tank Farm are contributing contamination. 

(yes/no/uncertain) 

Provide explanation 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PAS Yes 
address potential pathways The known source of contaminants associated with DP Tank Farm has been 
of site contamination? detailed in the work plan. 
(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Aquatic receptors and pathways are expected to be important for this reach. Many shrubs, including oaks, were 
noted in soil adjacent to the post-1942 geomorphic deposits. There are more boulders and a greater drop in 
elevation in the stream channel than in DP-1 West. There is little opportunity for the stream channel to have 
migrated in this part of DP Canyon. 

On the site visit on 5/14/99, water was noted in the pool just downstream of the "hydrocarbon seep" area. This pool 
was more than one foot in depth and had abundant algal growth. The smaller pools just upstream of this pool were 
choked with algae. 

. 
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F-1.2.3 Reach DP-1 East 

Site ID Reach DP-1 East 

Date of Site Visit 11/4/98 

Site Visit Conducted by R. Ryti, M. Tardiff, S. Reneau 

Receptor Information: 

Estimate cover % vegetated = approximately 50% 

% wetland = approximately 20% of the reach in the active channel 

% structures/asphalt, etc. = remainder 

Field notes on the FIMAD More ponderosa pine trees were noted in this part of DP Canyon than in DP-1 
vegetation class West and Central, and some grass was noted near the stream channel. 

Field notes on T&E habitat, Reach DP-1 East provides potential spotted owl and falcon foraging habitat. Avian 
if applicable ESLs (particularly for the kestrel flesh diet) are important in screening; lack of 

avian ESLs should be considered a valid reason for specifying an analyte to be a 
COPEC; the HQ/ HI analysis should address potential bioaccumulative effects for 
raptors. 

Are ecological receptors Yes 
present at the PAS? Aquatic and terrestrial receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Yes 
transport pathways? Surface water/erosion is an obvious pathway, and transport to perched alluvial 
(yes/no/uncertain) groundwater may also be important. 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal 

(provide list of major types Little debris (concrete, asphalt, and other trash) was noted. 
of disturbances) 

Are there obvious No obvious effects of contaminants on vegetation were noted. 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation[justification for proposing an ecological No 
Further Action recommendation (if needed). · 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes 
information on the nature, 

Data were collected to determine if businesses located in the commercial district of 
rate and extent of 

DP Road are contaminant sources for DP Canyon sediments, and these data do 
contamination? 

not suggest any major new contaminant sources. A surface water sample station is 
(yes/no/uncertain) located at the eastern end of this reach to provide another "baseline" measurement 

Provide explanation of water chemicals of potential concern (COPCs) entering DP-2. This surface 
water station could have COPCs associated with DP Tank Farm and some other 

(consider if the maximum minor Laboratory-related contaminant sources. 
value was captured by 
existing sample data) 

Do existing data for the PRS No 
address potential pathways No known sources of contaminants are associated with the businesses located on 
of site contamination? DP Road. 
(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

The eleva tiona I gradient in this part of DP Canyon is small, and the canyon bottom is a little wider than upstream 
reaches. Historical aerial photographs show little historical migration of the stream channel in this part of DP 
Canyon. Some water was noted in the stream channel. 
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F-1.2.4 Reach OP-2 I 
Site ID Reach DP-2 

Date of Site Visit 11/4/98, 5/14/99 ' Site Visit Conducted by A. Ryti, M. Tardiff, S. Reneau (11/4/98); A. Ryti, M. Tardiff, D. Katzman (5/14/99) 

Receptor Information: I 
Estimate cover % vegetated = 80% (mostly grassland or meadow with scattered shrubs noted) 

% wetland = 20% (active channel) 

% structures/asphalt, etc. = none 

Field notes on the FIMAD Few ponderosa pines were noted, and most apparently suffered from a historical 
vegetation class fire. Vegetative cover primarily consists of grasses on the historical floodplains. 

Field notes on T&E habitat, Reach DP-2 provides potential spotted owl and falcon habitat. Avian ESLs . 
if applicable (particularly for the kestrel flesh diet) are important in screening; lack of avian 

ESLs should be considered a valid reason for specifying an analyte to be a 
COPEC; the HQ/HI anatysis should address potential bioaccumulative effects for 
raptors. 

Are ecological receptors Yes 
present at the PAS? Terrestrial and aquatic receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Yes 
transport pathways? 

(yes/no/uncertain) Surface water/erosion is an obvious pathway. Perched alluvial groundwater may 
also be important. 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal 

(provide list of major types 
of disturbances) 

Are there obvious No 
ecological effects? No obvious effects of either physical disturbance or contaminants on vegetation. 
(yes/no/u nee rtai n) Some stressed or dead ponderosa pines were noted and are discussed below. 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes 
information on the nature, 

The sediment data were collected to estimate COPC concentrations in the major 
rate and extent of 
contamination? 

geomorphic units present in this reach. The data should also document 
concentration trends, if any exist, and support an evaluation of contaminant 

(yes/no/uncertain) collocation. There are data available from alluvial wells LAUZ-1 and LAUZ-2. The 

Provide explanation alluvial well data should provide a conservative estimate of the surface water 
concentrations because the source of the base flow in the eastern end of Reach 

(consider jf the maximum DP-2 is likely to be the alluvial groundwater. 
value was captured by 
existing sample data) 

Do existing data for the PAS Yes 
address potential pathways A dominant source in DP Canyon is PRS 21-011(k). There may be minor 
of site contamination? contributions from other MDAs that drain into this reach (MDA T and MDA U). 
(yes/no/uncertain) These sources are documented in the sampling and analysis plan for DP Canyon. 
Provide explanation 

(consider if other sites -
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Reach DP-2 is heavily vegetated with grasses, forbs, a few shrubs, and some ponderosa pines. Some ponderosa 
pines were dead, either the result of a historical fire or water-logged roots. Harvester ants were observed near the 
active channel; other evidence of bioturbation was noted in the post-1942 sediments. 

The stream channel has migrated some, which means that the post-1942 sediments are fairly broadly distributed 
within the meadow area. Surface water frequently flows in this reach during snowmelt events and during rainfall 
events and is assumed to recharge the alluvial aquifer. There are some pools in the stream channel. The highest 
concentrations of contaminants have been noted at depth and outside of the active stream channel. Strontium-SO 
was detected in the alluvial water, which emphasizes the surface water transport pathway for some contaminants. 
The potential for terrestrial food chain uptake is viewed to be high because of the high concentrations of 
cesium-137 and strontium-SO within the rooting zone in heavily vegetated areas. 

On 5/14/99, water was noted flowing only in the eastern half of this reach. The channel sands were damp in the 
western half of the reach, which suggests that water was recently flowing throughout the reach. A boundary that 
may correlate to the post-1942 sediment boundary was noted in the species composition of the vegetation. There is 
also a large patch of willows at the very eastern end of the reach, which seems somewhat anomalous. 
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F-1.2.5 Reach DP-3 I 
Site 10 Reach DP-3 

Date of Site Visit 11/4/98 I 
Site Visit Conducted by R. Ryti, M. Tardiff, S. Reneau 

Receptor Information: ' Estimate cover % vegetated = low 

%wetland= active channel downstream of DP Spring 

% structures/asphalt, etc.= none (cover is mostly exposed rock) 

Field notes on the FIMAD Ponderosa pine with some fir was noted. 
vegetation class 

Field notes on T &E habitat, Reach DP-3 provides a potential spotted owl and falcon habitat. Avian ESLs 
if applicable (particularly for the kestrel flesh diet) are important in screening; lack of avian 

ESLs should be considered a valid reason for specifying an analyte to be a 
COPEC; the HO/HI analysis should address potential bioaccumulative effects for 
raptors. 

Are ecological receptors Yes. 
present at the PAS? Terrestrial and aquatic receptors are present. 
(yes/no/uncertain) 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PAS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Surface water/erosion is an obvious pathway. 
transport pathways? 

(yes/no/uncertain) 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal, except for the scouring effects of high-energy water flows. 

(provide list of major types 
of disturbances) 

Are there obvious No obvious effects of contaminants on vegetation were noted. 
ecological effects? 

(yes/no/uncertain) 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes 
information on the nature, The sediment data were collected to estimate COPC concentrations in the major 
rate and extent of 
contamination? 

geomorphic units present in this reach. The data should also document 
concentration trends for radionuclides and other COPCs, if any exist, and support 

(yes/no/uncertain) an evaluation of contaminant collocation. 

Provide explanation 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PRS Uncertain at this time. 
address potential pathways No significant new sources of contaminants are expected for reach DP-3 (only 
of site contamination? 

known source would be the wastewater treatment plant at the end of DP Mesa). 
(yes/no/uncertain) 

Provide explanation 

(consider if other sites 
could be impacting this 
PRS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

Limited interaction of terrestrial receptors with sediments is expected because of the small volume of sediments 
contained in this reach. The stream is contained within an incised cut through the tuff, and most of the ground cover 
in this reach is rock. Surface water could be an important pathway if contaminants are being mobilized in storm 
events. Water flow in the reach is reported to be ephemeral. 

During a previous field visit, mountain lion tracks were noted. No large mammals were noted on this visit. 
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F-1.2.6 Reach DP-4 

Site ID Reach DP-4 

Date of Site Visit Scoping is based on visit to Reach LA-2 on 7/24/98 and 5/14/99 to Reach DP-4 

Site Visit Conducted by R. Ryti, M. Tardiff, D. Katzman (5/14/99) 

Receptor Information: 

Estimate cover %vegetated= 90% (some dense shrub thickets noted) 

% wetland = none 

% structures/asphalt, etc. = none 

Field notes on the FIMAD Ponderosa pine is dominant. 
vegetation class 

Field notes on T & E habitat, Reach DP-4 provides potential spotted owl and falcon habitat. Avian ESLs 
if applicable (particularly lor the kestrel flesh diet) are important in screening; lack of avian 

ESLs should be considered a valid reason lor specifying an analyte to be a 
COPEC; the HO/HI analysis should address potential bioaccumulative effects for 
raptors. 

Are ecological receptors Yes 
present at the PRS? Terrestrial receptors are present in the reach, and aquatic receptors are present at 
(yes/no/uncertain) DP Spring. 

Provide explanation 

Contaminant Transport Information: 

Surface water transport This section does not apply because the site is not a PRS. 

Field notes on the 
terminal point of surface 
water transport (If 
applicable) 

Are there any off-site Yes 
transport pathways? Surface water/erosion is an obvious pathway. Perched alluvial groundwater may 
(yes/no/uncertain) also be important. 

Provide explanation 

Ecological Effects Information: 

Physical Disturbance Minimal 

(provide list of major types Some effects of the installation of Los Alamos County gas line were noted. 
of disturbances) 

Are there obvious No 
ecological effects? No obvious effects of either physical disturbance or contaminants on vegetation 
(yes/no/uncertain) were noted. 

Provide explanation 
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No Receptor/No Pathways: 

If there are no receptors and no offsite transport pathways the remainder of the checklist should not be 
completed. Stop here and provide any additional explanation/justification for proposing an ecological No 
Further Action recommendation (if needed). 

This section does not apply. 

Data Adequacy: 

Do existing data provide Yes 
information on the nature, Sediment samples have been collected to estimate COPC concentrations in the 
rate and extent of 
contamination? 

major geomorphic units. Sediment samples were collected to specifically address 
data quality problems for polycyclic aromatic hydrocarbons. Water samples have 

(yes/no/uncertain) been collected for DP Spring. 

Provide explanation 

(consider if the maximum 
value was captured by 
existing sample data) 

Do existing data for the PAS Yes 
address potential pathways The major source of contamination is PRS 21-011 (k), and there are also minor 
of site contamination? contributions from MDA T and MDA U. These contaminant sources are 
(yes/no/uncertain) documented in the sampling and analysis plan for DP Canyon. 

Provide explanation 

(consider if other sites 
could be impacting this 
PAS) 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors. 

A typical ponderosa pine plant community was observed. Harvester ants were observed near the active channel 
and other evidence of bioturbation was noted in the post-1942 sediments. 

The post-1942 sediments are typically constrained to a narrow portion of the canyon floor. Surface water flows 
during snowmelt events and during large storm events. Much of the Los Alamos townsite drains into DP Canyon, 
and the DP Canyon watershed includes paved areas (roadways and parking lots). The channel sands were moist 
from a recent summer rainstorm (likely during the night of 7/22/98). · 

The installation of the Los Alamos County gas pipeline has created some disturbed areas in the post-1942 
sediments, but of quite limited spatial extent. 

During the site visit on 5/14/99 the entire reach from the Los Alamos Canyon confluence to DP Spring was 
traversed. A few scattered pools were noted in the lower part of the reach, but no aquatic receptors were noted in 
these pools. DP Spring and associated seeps have obvious algal growth. Visual inspection of the spring did not 
identify any other aquatic biota. 

Historical sediment deposits are found as discontinuous pockets through this reach. There are ?bundant boulders 
in the active channel and surrounding canyon bottom. 

DP Spring is located roughly 40 feet up the canyon wall from the canyon floor, and the water-flow path has a thick 
plant covering. There are some small pools in the active channel up to about 40 feet from the spring. No aquatic 
biota was noted in these pools. There is also evidence of mass wasting of the cliff above these pools, and this 
mass-wasted material was noted downstream in the active channel. 
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F-1.3 Part C-Ecological Pathways Conceptual Exposure Model 

Provide answers to Questions A to R and use this information to complete the Ecological 
Pathways Conceptual Exposure Model 

Figure F-1.3-1 shows the completed conceptual exposure model for ecological pathways. 

Question A: 

Could soil contaminants reach receptors via vapors? 

• . Volatility of the hazardous substance (volatile chemicals generally have Henry's Law 
constant >10-5 atm-m"3/mol and molecular weight <200 g/mol). 

Answer (likely/unlikely/uncertain) Unlikely 

Provide explanation: 

There are some volatile organic compound (VOC) sources from PASs in the DP Canyon watershed (e.g., 
PRS 21-029). However, VOCs are not expected to persist in active geomorphic settings. It is also worth 
noting that very low concentrations of VOCs were detected in sediment and water samples. 

Question 8: 

Could the soil contaminants identified above reach receptors through fugitive dust carried in air? 

• Soil contamination would have to be on the actual surface of the soil to become available 
for dust. 

• In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where these burrows occur. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

Some areas have surficial contamination, so the pathway is complete; however, most contamination is 
subsurface. In addition, most areas of contaminated sediments are well-vegetated or remain moist from 
surface water. 

Question C: 

Can contaminated soil be transported to aquatic ecological communities (use SOP 2.01 run-off 
score and terminal point of surface water runoff to help answer this question)? 

• If the SOP 2.01 run-off score* equal to zero, this suggests that erosion at PRS is not a 
transport pathway.("' note that the runoff score is not the entire erosion potential score, 
rather it is a subtotal of this score with a maximum value of 46 points) 

• If erosion is a transport pathway, evaluate the terminal point to see if aquatic receptors 
could be affected. 
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Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

The canyon has no SOP 2.01 score, but sediment transport is an obvious and important transport 
pathway. 

Question 0: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs? 

• Known or suspected presence of contaminants in groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats 
and/or surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged 
to the surface. 

Answer (likely/unlikely/uncertain) Likely 

Provide explanation: 

The alluvial aquifer is known to carry some contaminants from PRS 21-011 (k), and the alluvial 
groundwater would be commingled with surface water and sediments at certain points in Los Alamos 
Canyon. DP Spring is also known to have some of the same contaminants as the alluvial groundwater. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport pathway? 

• Suspected ability of contaminants to migrate to groundwater. 

• The potential for contaminants to migrate via groundwater and discharge into habitats 
and/or surface waters. 

• Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (-1 m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged 
to the surface. 

• Also consider the importance of mass wasting as a potential release mechanism for 
subsurface material. 

Answer (likely/unlikely/uncertain) Likely 

ER19990010 F-15 August 1999 



DP Canyon Reach Report 

Provide explanation: 

Because the alluvial groundwater is contaminated, contact of this alluvial groundwater with subsurface 
material could leave some residual contamination on the alluvium or tuff; however, transport from the 
subsurface to deep aquifers has not yet been characterized. Transport to deep aquifers is not relevant to 
ecological seeping because contamination has already been documented in the alluvial aquifer and DP 
Spring. , 

Question F: 

Might erosion or mass wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

• Consider, particularly, the erodability of fill material and the geologic processes of 
canyon/mesa edges; 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: 

Mass wasting could lead to burial of contamination in reaches DP-3 and DP-4, but it is not considered 
relevant to the time scale of the current assessment. Sediment erosion has been addressed in the 
response to Question C. 

Question G: 

Could airborne contaminants interact with receptors through respiration of vapors? 

• Contaminants must be present as volatiles in the air. 

• Consider the importance of inhalation of vapors for burrowing animals. 

• Foliar uptake of organic vapors is typically not a significant pathway. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial/Emergent Plants: 1 = unlikely pathway 

Terrestrial Animals: 1 = unlikely pathway 

Provide explanation: 

Because some VOCs were detected, this exposure pathway must be considered complete. However, 
vapors would seem to be an unlikely pathway based on the nature of contaminant releases and the 
actively disturbed geomorphic settings being assessed. 
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Question H: 

Could airborne contaminants interact with plants through deposition of particulates or with 
animals through inhalation of fugitive dust? 

• Contaminants must be present as particulates in the air or as dust for this pathway to be 
viable. 

• Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling 
species that would be exposed to dust disturbed by their foraging or burrowing activities 
or by wind movement. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial/Emergent Plants: 2 = minor pathway 

Terrestrial Animals: 2 =minor pathway 

Provide explanation: 

Most contamination is expected to be subsurface, and vegetative cover is generally high in reach DP-2 
where the largest inventory of radionuclide contamination exists. Where isolated packages of 
radionuclide-contaminated sediments exist in reaches DP-3 and DP-4, vegetative cover is also generally 
high. Some of the contaminated deposits in reach DP-1 may have little vegetative cover. In general, little 
contaminated dust is expected to be generated. In addition, the canyon bottom is moist much of the year, 
further limiting the potential importance of this exposure pathway. 

Question 1: 

Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

• Contaminants in bulk soil may partition into soil solution, making them available to roots. 

• Exposure of terrestrial plants to contaminants present in particulates deposited on leaf 
and stem surfaces by rain striking contaminated soils (i.e., rain splash). 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 3 = major pathway 

Provide explanation: 

Strontium-90, and to a lesser extent cesium-137, can be readily absorbed by plants, and much of the 
contaminant source term is expected to be within the rooting zone and thus accessible to plant root 
uptake. 
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Question J: 

Could contaminants interact with receptors through food web transport from surficial soils? 

• The chemicals may bioaccumulate in animals. 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 3 = major pathway 

Provide explanation: 

This is a major pathway because some chemicals of potential concern (COPCs) are bioaccumulators in 
terrestrial and aquatic environments (which are present in some parts of DP Canyon). Again, strontium-90 
and cesium-137 are two COPCs, which have a high bioaccumulation potential. 

Question K: 

Could contaminants interact with receptors via incidental ingestion of surficial soils? 

• Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil or while grooming 
themselves clean of soil. 

Provide quantification of pathway (O=no pathway, 1 =unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 2 = minor pathway 

Provide explanation: 

This exposure pathway is likely to be minor because most contamination is subsurface. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soils? 

• Significant exposure via dermal contact would generally be limited to organic 
contaminants that are lipophilic and can cross epidermal barriers. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 2 = minor pathway 

Provide explanation: 

This is a minor pathway because of the type of COPCs present in Los Alamos Canyon (most are not 
lipophilic) and because most contamination is subsurface. Greater attention should be given to this 
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pathway for amphibians. It is assumed that this pathway is not significant for burrowing mammals 
because of their specialized pelts. Thus, for burrowing mammals incidental soil ingestion (partly obtained 
during grooming) is assumed to be a more important exposure pathway. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 3 = major pathway 

Terrestrial Animals: 3 = major pathway 

Provide explanation: 

This could be a major pathway because field screening can detect an elevated gamma field from reach 
DP-2 downstream to the confluence with Los Alamos Canyon; the major gamma radiation emitter is 
cesium-137. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? .; 

• Contaminants may be taken-up by terrestrial plants whose roots are in contact with 
surface waters. 

• Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediments (i.e., rain splash) in an area that is only periodically 
inundated with water. 

• Contaminants in sediment may partition into soil solution, making them available to roots. 

• Aquatic plants are in direct contact with water. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 3 = major pathway 

Aquatic Plants: 2 = minor pathway 
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Provide explanation: 

This could be a major pathway for terrestrial plants in reach DP-2 because strontium-90 is present in the 
alluvial water. This exposure pathway is expected to be less important for aquatic receptors because of 
the lower concentrations of contaminants expected in surface water (either base flow or storm events). 

Question 0: 

Could contaminants interact with receptors through food web transport from water and sediment? 

• The chemicals may bioaccumulate in animals 

• Animals may ingest contaminated prey. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 2 =minor pathway 

Aquatic Animals: 2 = minor pathway 

Provide explanation: 

This pathway is based on exposure to surface water. The exposure pathway is expected to be minor 
because concentrations of contaminants are expected to be low in the surface water. 

Question p; 

Could contaminants interact with receptors via incidental ingestion of water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, 
terrestrial receptors may incidentally ingest sediments. 

• Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a drinking water source. 

• Aquatic receptors may regularly or incidentally ingest sediment while foraging. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 2 =minor pathway 

Aquatic Animals: 2 =minor-pathway 

Provide explanation: 

This pathway is based on exposure to surface water. The exposure pathway is expected to be minor 
because concentrations of contaminants are expected to be low in the surface water. 
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Question 0: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

• If sediments are present in an area that is only periodically inundated with water, 
terrestrial species may be dermally exposed during dry periods. 

• Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters. 

• Aquatic receptors may be directly exposed to sediments or may be exposed through 
osmotic exchange, respiration, or ventilation of sediment pore waters. 

• Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Animals: 2 = minor pathway 

Aquatic Animals: 2 =minor pathway 

Provide explanation: 

This pathway is based on exposure to surface water. Most COPCs are not likely to be lipophilic, and 
concentrations of those that are potentially lipophilic are expected to be low. Thus, this exposure pathway 
is expected to be minor because concentrations of lipophilic contaminants are expected to be low in 
surface water. 

Question R: 

Could contaminants interact with plants or animals through external irradiation? 

• External irradiation effects are most relevant for gamma emitting radionuclides. 

• Burial of contamination severely attenuates radiological exposure. 

• The water column acts to absorb radiation, thus external irradiation is typically more 
important for sediment dwelling organisms. 

Provide quantification of pathway (O=no pathway, 1=unlikely pathway, 2=minor pathway, 3=major 
pathway) 

Terrestrial Plants: 2 =minor pathway 

Aquatic Plants: 2 = minor pathway 

Terrestrial Animals: 2 =minor pathway 

Aquatic Animals: 2 = minor pathway 

Provide explanation: 

Cesium-137 is a key COPC, but this exposure pathway is expected to be minor because of the low 
concentrations of cesium-137 in surface water and active channel sediments. 
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Signatures and certifications: 

Checklist completed by (provide name, organization and phone number) 

Name (printed): Randall Ryti 
------~--------------------------------------------------

Name (signature): -----------------------------------------------------------
Organization: Neptune and Company, Inc. 

Phone number: (505) 662-0707, ext. 12 

Date completed: November 18, 1998, and revised May 14, 1999 

Verification by a member of ER Project Ecological Risk Task Team (provide name, organization 
and phone number) 

Name (printed): Mark Tardiff -----------------------------------------------------------
Name (signature): -------------------------------

Organization: Neptune and Company, Inc. 

Phone number: (505) 662-0730, ext. 12 
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F-2.0 AVERAGE CONCENTRATIONS IN DP CANYON WATER AND SEDIMENT 

This section provides the average concentrations of chemicals of potential concern (COPCs) in DP 
Canyon water and sediment for use in the ecological screening assessment. Averages provide a more 
realistic estimate of the contaminant concentrations experienced by wide-ranging species or by 
populations of any ecological receptor. These averages are used to place a more realistic bound on the 
contaminant concentrations. Because the averages are being used in a screening assessment, some 
choices were made that intentionally overestimate the average contaminant concentrations. 

Average concentrations in water are simple arithmetic averages of the alluvial groundwater and DP 
Spring water samples. Average concentrations in sediment are based on the average concentrations of 
COPCs by reach in two classes of geomorphic units. One sediment class is the active channel sediment 
deposits, which represent potential aquatic receptor habitat. The other sediment class is inactive channel 
and floodplain deposits, which are habitat for terrestrial receptors. The geomorphic subdivisions for the 
inactive channel and floodplain deposits are ignored in the calculation of these averages, which will 
overestimate the average concentration because samples were collected preferentially from geomorphic 
units with higher average concentrations. 

For all calculations, the reported detection limit value is used for nondetected inorganic and organic 
chemical sample results. The radionuclide sample results typically were not censored at the minimum 
detectable activity, and the raw reported radionuclide sample result was used in the calculation of 
averages. Because there are elevated detection limits for some analytes in some samples, the average 
concentration calculated in this way is greater than the maximum detected sample result. 

Table F-2.0-1 provides the average concentrations of COPCs in alluvial groundwater by sample location 
and field preparation method (filtered versus unfiltered), and the grand average water concentration. The 
grand average water calculation is used, along with the maximum water concentration, in the ecological 
screening assessment. 

Table F-2.0-2 provides the weighting factors used for channel sediment and nonchannel (inactive channel 
and floodplains) sediments. Note that analytes that are missing results for a subreach are assumed to 
have the maximum average concentration in a sampled subreach. The weighting factors are based on 
the areal extent of these geomorphic units sampled in each subreach, and the extrapolated area to 
account for areas between subreaches. The extrapolated areas include reach DP-1C extended east to 
reach DP-1 E, reach DP-1 E extended east to reach DP-2, and reach DP-3 extended west to reach DP-2 
and east to reach DP-4. These weighting factors were applied to the inactive channel and floodplain 
average results (Table F-2.0-3) and to the active channel sample results to obtain a spatially weighted 
average concentration for each COPC (Table F-2.0-4). 
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Table F-2.0-1 

Average Concentrations of COPCs in Alluvial Groundwater and DP Spring 

Filtered Unfiltered 

DP DP Grand 
Analyte Spring LAUZ-1 LAUZ-2 Average Spring LAUZ-1 LAUZ-2 Average Average 

/norganics 

Barium 54.8 146 116 113 59.7 146 139 122 118 

Boron 46.6 53.6 67 55.7 41.1 59 64.6 54.9 55.3 

Calcium 20900 66300 50900 49800 20900 62900 51600 48600 49200 

Iron 365 81.6 410 262 602 597 2730 1310 786 

Lithium 12.1 9 10 10.4 13.5 8.5 9 10.3 10.4 

Magnesium 2210 4470 4020 3750 2250 4390 4030 3740 3750 

Manganese 6.99 26.8 759 266 12.5 53.4 815 297 281 

Potassium 11100 10300 15700 12300 11500 10100 15700 12300 12300 

Sodium 38700 70800 59000 58800 39700 66500 59700 57500 58200 

Semivolatiles 

Bis(2-ethylhexyl)phthalate 10 22' 36 22.7 10 10 10 10 12.7 

Radionuclides 

Plutonium-239,240 0.0158 0.0153 0.0022 0.0111 0.0277 0.109 0.0573 0.0713 0.0412 

Strontium-90 70.6 127 124 112 69.6 144 83.6 105 109 

Uranium-234 0.528 1.02 0.631 0.768 0.511 0.99 0.682 0.767 0.768 

Uranium-235 0.036 0.047 0.050 0.045 0.027 0.084 0.012 0.046 0.045 

Table F-2.0-2 
Weighting Factors used for Channel and Nonchannel Sediment Packages 

Length of Area of Extrapolated Area Extrapolated 
Sampled Length Channel Channel Channel Outside of Nonchannel Nonchannel 

Reach Extrapolated Sediments Area Weighting Channel Area Weighting 
Reach (m) (m) (m~ (m~ Factor (m~ (m~ Factor 

DP-1W 70 70 154.9 155 1.8% 159.8 160 1.3% 

DP-1C 101 779 219.3 1691 19.8% 120.3 928 7.6% 

DP-1E 102 977 224 2146 25.2% 528.2 5059 41.6% 

DP-2 316 316 606 606 7.1% 3174.9 3175 26.1% 

DP-3 212 934 506.4 2231 26.2% 439.4 1936 15.9% 

DP-4 454 454 1697.3 1697 19.9% 916.1 916 7.5% 

Total 1255 3530 3407.9 8526 100% 5338.7 12174 100% 
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Table F·2.o-3 
Average COPC Concentration in 

Inactive Channels and Floodplains by Subreach and for DP Canyon 

Inactive Channel and Floodplain Averages 

Reach Reach Reach Reach Reach 
Spatially 

Reach Weighted 
Analyte Background DP·1W DP-1C DP-1E DP-2 DP-3 DP-4 Average 

Sample count 19 4 5 6 35 20 25 n/aa 

tnorganics . 

Antimony 4.92 0.71 0.75 0.68 3.6 0.69 1.23 1.49 

Cadmium 0.15 0.31 0.42 0.22 0.34 0.15 0.1 0.25 

Calcium 1880 4360 3390 2270 2830 2070 1850 2470 

Chromium, total 5.8 12.4 13 12.7 6.26 7.07 4.32 9.49 

Cobalt 2.46 3.6 3.23 2.76 3.33 2.81 2.39 2.94 

Copper 4.8 11.4 10.4 8.72 9.48 4.9 10.6 8.62 

Lead 9.85 117 153 100 46.6 38.1 33.2 75.6 

Mercury 0.02 0.09 0.13 0.036 0.048 0.028 0.028 0.045 

Selenium 0.2 0.75 0.61 0.55 0.6 0.58 0.56 0.58 

Zinc 32.4 109 87.7 74.1 57.9 37.6 42.9 63.2 

PCBs!Pesticides 

Aroclor-1260 N.A.b 0.67 0.36 0.047 0.12 0.089 0.053 0.11 

4,4'-DDE N.A. 0.067 0.067 0.067 O.Q13 0.011 0.0065 0.04 

4,4'-DDT N.A. 0.08 0.08 0.021 0.045 0.018 0.011 0.031 

Heptachlor Epoxide N.A. 0.057 0.057 0.057 0.0064 0.0055 0.0033 0.032 

Semivo/atiles 

Anthracene N.A. 2.26 1.69 2.64 0.78 1.85 2.25 1.92 

Benz(a)anthracene N.A. 1.21 1.02 1.58 0.33 1.05 2.26 1.17 

Benzo(a)pyrene N.A. 2.17 1.77 1.54 0.55 1.07 2.26 1.29 

Benzo(b )fluoranthene N.A. 1.62 1.78 1.63 0.46 0.59 2.19 1.21 

Benzo(g,h,i)perylene. N.A. 4.23 2.32 2.68 0.62 1.85 2.26 1.97 

Bis(2-ethylhexyl)phthalate N.A. 1.66 1 1.6 - 0.71 1.9 2.25 1.42 

Carbazole N.A. 3.1 2.32 2.68 0.82 1.85 2.43 2.02 

Chrysene N.A. 1.36 1 1.57 0.38 1.04 2.26 1.18 

Dibenz(a,h)anthracene N.A. 3.22 2.32 2.68 0.91 1.85 2.31 2.04 

Di-n-butylphthatate N.A. 4 2.32 2.68 0.91 1.55 2.29 2 

Fluoranthene N.A. 2.57 1.07 1.73 0.63 0.55 2.19 1.25 

lndeno(1 ,2,3-cd)pyrene N.A. 3.15 2.32 2.65 0.62 1.57 2.06 1.89 

Naphthalene N.A. 3.18 1.69 2.64 0.81 1.85 2.3 1.95 

Phenanthrene N.A. 1.62 0.64 1.02 0.44 1.01 2.18 0.93 

Pyrene N.A. 4.61 1.15 1.24 1 0.63 2.2 1.19 

2,4,6-Trichtorophenol N.A 4 2.32 2.68 0.91 2.75 2.31 2.19 
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Analyte 

Radionuc/ides 

Americium-241 

Cesium-137 

Plutonium-238 

Plutonium-239,240 

Strontium-SO 

Uranium-234 

a n/a = not applicable. 

b N.A. = not available. 

Background 

0.027 

0.21 

0.0015 

0.026 

0.25 

1.47 

DP Canyon Reach Report 

Table F-2.0-3 (continued) 

Inactive Channel and Floodplain Averages 

Spatially 
Reach Reach Reach Reach Reach Reach Weighted 
DP-1W DP-1C DP-1E DP-2 DP-3 DP-4 Average 

0.15 0.15 0.11 4.46 11.5 5.56 3.48 

0.41 0.12 0.14 37.4 40.4 50.3 20 

0.0047 0.011 0.005 0.33 0.73 0.49 0.24 

0.058 0.044 0.057 2.73 4.53 5.97 1.91 

0.24 0.19 0.1 5.43 4.84 8.97 2.92 
1.34 0.92 0.75 0.85 1.71 1.34 0.99 

Table F-2.0-4 
Average COPC Concentrations in Active Channels by Subreach and for DP Canyon 

Analyte 

Sample count 

lnorganics 

Antimony 

Calcium 

Copper 

Lead 

Semivolatiles 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Chrysene 

Fluoranthene 

lndeno( 1 ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

Radionuclides 

Cesium-137 

Plutonium-239,240 

a n/a = not applicable. 

b N.A. = not available. 

ER19990010 

Reach 
Background DP-1W 

12 2 

4.93 0.88 

1370 8860 

4.19 10.4 

8.48 15.6 

N.A.0 3.45 

N.A. 0.61 

N.A. 2.07 

N.A. 0.94 

N.A. 3.45 

N.A. 0.76 

N.A. 3.45 

N.A. 0.7 

N.A. 0.86 

N.A. 1.98 

N.A. 0.68 

N.A. 2.05 

0.31 1.11 

0.025 0.084 

Active Channel Data Averages 

Spatially 
Reach Reach Reach Reach Reach Weighted 
DP-1C DP-1E DP-2 DP-3 DP-4 Average 

1 1 1 1 1 n/aa 

0.71 0.56 0.96 0.57 0.55 0.68 

5610 1370 419 554 282 1330 

11 7.9 1.3 2.8 3.8. 5.33 

9.8 13.8 6.8 9.8 5.9 10.5 

3.5 0.069 0.84 0.35 0.34 0.64 

1.2 0.29 0.84 0.026 0.031 0.45 

3.5 0.26 0.84 0.35 0.03 0.68 

1.7 0.28 0.84 0.037 0.035 0.49 

3.5 0.27 0.84 0.35 0.34 0.72 

0.6 0.13 0.075 0.17 0.034 0.16 

0.27 0.045 0.84 0.35 0.34 0.38 

0.99 0.29 0.84 0.033 0.03 0.43 

2.2 0.22 0.84 0.046 0.034 0.5 

3.5 0.24 0.84 0.35 0.34 0.69 

1.1 0.31 0.84 0.027 0.34 0.47 

3.6 0.78 0.84 0.097 0.075 0.87 

1.11 1.11 0.27 1.03 1.11 0.88 

0.084 0.084 0.027 0.084 0.054 0.067 
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F-3.0 RECEPTOR-SPECIFIC HQ/HI RESULTS 

Receptor-specific HQ/HI results are provided in Tables F-3.0-1 through F-3.0-11. These tables provide 
the average and maximum value of the COPCs retained for the multimedia assessment, and the HQ for 
each COPC based on these data. Media-specific HI subtotals for non-radionuclides and radionuclides are 
also provided in these tables. Examining the HQ values in these tables show which COPCs contribute 
most to the media-specific HI for each receptor. 

Table F-3.0-1 shows the results for the kestrel (flesh diet). This table also shows that Aroclor-1260, ODE, 
DDT in soil (inactive channel and floodplain sediments), and barium and bis(2-ethylhexyl)phthalate 
(BEHP) in water contribute the largest fraction of the HI. 

Table F-3.0-2 shows the results for the kestrel. This table also shows that Aroclor-1260, DOE, DDT, 
BEHP, di-n-butylphthalate, and naphthalene in soil, and barium and BEHP in water contribute the largest 
fraction of the HI. 

Table F-3.0-3 shows the results for the robin (omnivore diet). This table a~so shows that cobalt, lead, 
organic mercury, Aroclor-1 260, ODE, DDT, di-n-butylph1halate, and naphthalene in soil, and barium and 
BEHP in water contribute the largest fraction of the HI. 

Table F-3.0-4 shows the results for the robin (insectivore diet). This table also shows that cobalt, lead, 
organic mercury, zinc, Aroclor-1 260, DOE, DDT, di-n-butyl phthalate, and naphthalene in soil, and barium 
and BEHP in water contribute the largest fraction of the HI. 

Table F-3.0-5 shows the results for the robin (herbivore diet). This table also shows that cobalt, lead, 
organic mercury, zinc, DDT, di-n-butylphthalate, and naphthalene in soil, and barium and BEHP in water 
contribute the largest fraction of the HI. 

Table F-3.0-6 shows the results for the swallow. This table also shows that barium and BEHP in water 
contribute the largest fraction of the HI. 

Table F-3.0-7 shows the results for the fox. This table also shows that Aroclor-1260 in soil and barium 
and manganese in water contribute the largest fraction of the HI. 

Table F-3.0-8 shows the results for the cottontail rabbit. This table also shows that cobalt in soil and 
barium and manganese in water contribute the largest fraction of the HI. 

Table F-3.0-9 shows the results for the shrew. This table also shows that antimony, cobalt, organic 
mercury, selenium, Aroclor-1260, benzo(a)pyrene, and chrysene in soil and barium and manganese in 
water contribute the largest fraction of the HI. 

Table F-3.0-1 0 shows the results for the deer mouse. This table also shows that antimony, cobalt, organic 
mercury, selenium, Aroclor-1260 in soil and barium and manganese in water contribute the largest 
fraction of the HI. 

Table F-3.0-11 shows the results for the bat. This·table also shows that antimony in soil and barium and 
manganese in water contribute the largest fraction of the HI. 
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Table F-3.D-1 

HQ/HI Results for the Kestrel (Flesh Diet) 

Soil Water 

)> >::z: 5: 5: )> >::z: 5: !=::z: I» I»::Z: I» m < iiio )( ~-0 m < iiio CD CD )( ~-0 (/) ... iilo 3 3- (/) ... ... 3" 3-r- I» r- I» ~~.~-IC ca:-. c c 0 IC ICO c c 0 

Analyte CD 3 3 ... CD CD .., 3 3 ... 

lnorganics 

Antimony N.A.a 1.49 N.A. 1.4 N.A. b -· - - -
Barium - - - - - 52 122 0.704 210 1.212 

Boron - - - - - 110 54.9 0.150 67 0.183 

Cadmium 210 0.25 <0.001 0.67 0.001 - - - - -
Calcium N.A. 2470 N.A. 8080 N.A. N.A. 48600 N.A. 110000 N.A. 

Chromium, totalc 480 9.49 0.006 20.4 0.013 - - - - -
Cobalt 12 2.94 0.073 4.8 0.120 - - - - -
Copper 5000 8.62 0.001 36.1 0.002 - - - - -
Iron - - - - - N.A. 1310 N.A. 6700 N.A. 

Lead 580 75.6 0.039 207 0.107 - - - - -
Lithium - - - - - N.A. 10.3 N.A. 13.5 N.A. 

Manganese - - - - - 1400 297 0.064 870 0.186 

Mercurl 0.071 0.045 0.192 0.25 1.056 - - - - -
Selenium 11 0.58 0.016 1.3 0.035 - - - - -
Zinc 250 63.2 O.Q76 166 0.199 - - - - -
PCBs/Pesticides 

Aroclor-1260 0.059 0.11 0.537 1 5.085 - - - - -
4,4'-DDE 0.00056 0.04 21.192 0.0042 2.250 - - - - -
4,4'-DDT 0.0012 0.031 7.813 0.12 30.000 - - - - -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A. - - - - -
Semivolatiles 

Anthracene N.A. 1.92 N.A. 0.62 N.A. - - - - -
Benz(a)anthracene N.A. 1.17 N.A. 3 N.A. - - - - -
Benzo(a)pyrene N.A. 1.29 N.A. 3.2 N.A. - - - - -
Benzo(b)fluoranthene N.A. 1.21 N.A. 3.8 N.A. - - - - -
Benzo(g,h,i)perylene N.A. 1.97 N.A. 5 N.A. - - - - -
Bis(2-ethylhexyl)phthalate 0.072 1.42 5.918 1.7 7.083 2.7 10 1.111 36 4.000 

Carbazole N.A. 2.02 N.A. 0.5 N.A. - - - - -
Chrysene N.A. 1.18 N.A. 3.3 N.A. - - - - -
Dibenz(a,h)anthracene N.A 2.04 N.A 0.98 N.A. - - - - -
Di-n-butyl phthalate 4.3 2 0.140 2.1 0.147 - - - - -
Fluoranthene N.A 1.25 N.A 4.4 N.A. - - - - -
lndeno( 1 ,2,3-cd)pyrene N.A. 1.89 N.A. 3.8 N.A. - - - - -
Naphthalene 18 1.95 0.032 0.62 0.010 - - - - -
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Table F-3.0-1 {continued) 

Soil 

)> >:%: < m CD ~0 
(/) ... ... 
r- I» Ill-

cc ceo 
Analyte 

CD CD-. 

SemivolaWes (continued) 

Phenanthrene N.A. 0.93 N.A. 

Pyrene N.A. 1.19 N.A. 

2, 4, 6-T richlorophenol N.A. 2.19 N.A. 

HI subtotal 36.036 

Radionuclides 

Americium-241 52000 3.48 <0.001 

Cesium-137 7100 20 0.001 

Plutonium-238 28000 0.24 <0.001 

Plutonium-239,240 28000 1.91 <0.001 

Strontium-SO 6500 2.92 <0.001 

Uranium-234 200000 0.99 <0.001 

HI subtotal 0.001 

a N.A. =not available. 

b A dash in the table means not a COPC for this media. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

August 1999 

3: 3: 
Ill I»:::Z: 
)C ~.0 m 
3" 3- (/) 

r-c c 0 
3 3 ... 

3.2 N.A. -
12 N.A. -
9.3 N.A. -

46.109 

71 0.001 -
442 0.062 -
2.79 <0.001 -
48.3 0.002 480000 

32.8 0.005 260000 

1.84 <0.001 3400000 

0.070 

F-30 

Water 

)> ~:%: 3: 3: 
< Ill 111:%: 
CD CDO )C ~-0 ... Dlo 3" Ill 3-cc 'g-. c cO 
CD 3 3 .. 

- - - -
- - - -
- - - -

2.029 5.581 

- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 0.001 

0.767 <0.001 1.73 <0.001 

<0.001 0.001 
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Table F-3.0-2 
HQ/HI Results for the Kestrel 

Soil Water 

)> l>:::z: 
;: ;: )> )>:::t: 

;: ;: 
< I» r»:::t: < I» r»:::t: m C1) i1io >c ~.0 m C1) i1io >c ~.0 CJ) ... ... 3' 3- CJ) ... Clc; 3 3-r- I» 1»- r- I» 

1.0 1.00 r:: r::O 1.0 cg-. r:: r:: 0 

Analyte C1) Cl) ... 3 3 ... C1) 3 3 ... 

lnorganics 

Antimony N.Aa 1.49 N.A 1.4 N.A b - - - -
Barium - - - - - 52 122 0.704 210 1.212 

Boron - - - - - 110 54.9 0.150 67 0.183 

Cadmium 13 0.25 0.006 0.67 O.Q15 - - - - -
Calcium N.A. 2470 N.A. 8080 N.A N.A 48600 N.A 110000 N.A 

Chromium, totalc 130 9.49 0.022 20.4 0.047 - - - - -
Cobalt 1.1 2.94 0.801 4.8 1.309 - - - - -
Copper 960 8.62 0.003 36.1 0.011 - - - - -
Iron - - - - - N.A 1310 N.A 6700 N.A 

Lead 290 75.6. 0.078 207 0.214 - - - - -
Lithium - - - - - N.A 10.3 N.A. 13.5 N.A 

Manganese - - - - - 1400 297 0.064 870 0.186 

Mercur/ 0.033 0.045 0.412 0.25 2.273 - - - - -
Selenium 2.4 0.58 0.072 1.3 0.163 - - - - -
Zinc 210 63.2 0.090 166 0.237 - - - - -
PCBs/Pesticides 

Aroclor-1260 0.074 0.11 0.428 1 4.054 - - - - -
4,4'-DDE 0.0015 0.04 7.912 0.0042 0.840 - - - - -
4,4'-DDT 0.0027 0.031 3.473 0.12 13.333 - - - - -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A - - - - -
Semivolatile• 

Anthracene N.A. 1.92 N.A. 0.62 N.A. - - - - -
Benz(a)anthracene N.A. 1.17 N.A. 3 N.A. - - - - -
Benzo(a)pyrene N.A. 1.29 N.A. 3.2 N.A. - - - - -
Benzo(b)fluoranthene N.A. 1.21 N.A. 3.8 N.A. - - - - -
Benzo(g,h,i)perylene N.A 1.97 N.A. 5 N.A. - - - - -
Bis(2-ethylhexyl)phthalate 0.25 1.42 1.704 1.7 2.040 2.7 10 1.111 36 4.000 

Carbazole N.A. 2.02 N.A. 0.5 N.A. - - - - -
Chrysene N.A. 1.18 N.A. 3.3 N.A. - - - - -
Dibenz(a,h)anthracene N.A. 2.04· N.A. 0.98 N.A. - - - - -
Di-n-butyl phthalate 0.29 2 2.069 2.1 2.172 - - - - -
Fluoranthene N.A. 1.25 N.A. 4.4 N.A. - - - - -
lndeno(1 ,2,3-cd)pyrene N.A. 1.89 N.A. 3.8 N.A. - - - - -
Naphthalene 0.43 1.95 1.357 0.62 0.433 - - - - -
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Table F-3.3-2 (continued) 

Soil 

~ >:::z: 
m co ~0 en ... 

D~o r- m 
cc ~ ... 

Analyte co 

Semivolatiles (continued) 

Phenanthrene N.A. 0.93 N.A. 

Pyrene N.A. 1.19 N.A. 
2,4,6-Trichlorophenol N.A. 2.19 N.A. 

HI subtotal 18.427 

Radionuclides 

Americium-241 2100 3.48 <0.001 

Cesium-137 2700 20 0.002 

Plutonium-238 1000 0.24 <0.001 

Plutonium-239,240 1100 1.91 0.001 

Strontium-SO 570 2.92 0.002 

Uranium-234 7900 0.99 <0.001 

HI subtotal 0.005 

a N.A. = not available. 

b A dash in the table means not a COPC for this media. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

August 1999 

3: ~:::z: m 
)C ~.0 m 3" 3- en 

r-c:: c::O 
3 3 ... 

3.2 N.A. -
12 N.A. -
9.3 N.A. -

27.142 

71 0.034 -
442 0.164 -
2.79 0.003 -
48.3 0.044 480000 

32.8 0.058 260000 

1.84 <0.001 3400000 

0.302 

F-32 

I 
I 

Water 

)> >:::z: 3: 3: 
< m m::c co ~0 )C ~.0 ... DJo 3 m 3-cc cg ... c:: c:: 0 co 3 3 ... 

I 
I 

- - - -
- - - - I 
- - - -

2.029 5.581 

' - - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 0.001 

0.767 <0.001 1.73 <0.001 

<0.001 0.001 
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Table F-3.o-3 · 

HQ/HI Results for the Robin (Omnivore Diet) 

Soil Water 

)> l>::r: 
3: 3: )> )>::r: 3: 3: 

< Ill 111::1: < Ill 111::1: m CD ~0 >< ~.0 m CD ~0 >< ~.0 en ... ii;- 3 3- en ... ii;- 3 3-r Ill r Ill 
ce ceO c: c: 0 ce ceo c: c:O 

Analyte CD CD-. 3 3 ... CD CD-. 3 3 ... 

lnorganics 

Antimony N.A.a 1.49 N.A. 1.4 N.A. b - - - -
Barium - - - - - 44 122 0.832 210 1.432 

Boron - - - - - 99 54.9 0.166 67 0.203 

Cadmium 1.8 0.25 0.042 0.67 0.112 - - - - -
Calcium N.A. 2470 N.A. 8080 N.A. N.A. 48600 N.A. 110000 N.A. 

Chromium, totalc 17 9.49 0.167 20.4 0.360 - - - - -
Cobalt 0.21 2.94 4.195 4.8 6.857 - - - - -
Copper 64 8.62 0.040 36.1 0.169 - - - - -
Iron - - - - - N.A. . 1310 N.A. 6700 N.A. 

Lead 20 75.6 1.133 207 3.105 - - - - -
Lithium - - - - - N.A. 10.3 NA 13.5 N.A. 

Manganese - - - - - 1200 297 0.074 870 0.218 

Mercur/ 0.0049 0.045 2.775 0.25 15.306 - - - - -
Selenium 0.44 0.58 0.392 1.3 0.886 - - - - -
Zinc 12 63.2 1.580 166 4.150 - - - - -
PCBs!Pesticides 

Aroclor·1260 0.028 0.11 1.132 1 10.714 - - - - -
4,4'-DDE 0.0012 0.04 9.890 0.0042 1.050 - - - - -
4,4'-DDT 0.0016 0.031 5.860 0.12 22.500 - - - - -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A. - - - - -
Semivolatiles 

Anthracene N.A. 1.92 N.A. 0.62 N.A. - - - - -
Benz(a)anthracene N.A. 1.17 N.A. 3 N.A - - - - -
Benzo(a)pyrene N.A. 1.29 N.A. 3.2 N.A. - - - - -
Benzo(b)fluoranthene N.A. 1.21 N.A. 3.8 N.A. - - - - -
Benzo(g,h,i)perylene N.A. 1.97 N.A. 5 N.A. - - - - -
Bis(2-ethylheryl)phthalate 0.59 1.42 0.722 1.7 0.864 2.3 10 1.304 36 4.696 

Carbazole N.A 2.02 N.A. 0.5 N.A - - - - -
Chrysene N.A. 1.18 N.A. 3.3 N.A - - - - -
Dibenz(a,h)anthracene N.A. 2.04 N.A. 0.98 N.A - - - - -
Di-n-butyl phthalate 0.077 2 7.794 2.1- 8.182 - - - - -
Fluoranthene N.A. 1.25 N.A. 4.4 N.A - - - - -
lndeno(1 ,2,3-cd)pyrene N.A. 1.89 N.A. 3.8 N.A. - - - - -
Naphthalene 0.094 1.95 6.208 0.62 1.979 - - - - -
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Table F-3.0-3 (continued) 

Soil 

)> l>x < m C1) ~0 
CJ) ... ... 
r- II) II)-

cc ceO 

Analyte CD CD""' 

Semivolati/es (continued) 

Phenanthrene N.A. 0.93 N.A. 

Pyrene N.A. 1.19 N.A. 

2,4,6-Trichlorophenol N.A. 2.19 N.A. 

HI subtotal 41.932 

Radionuc/ides 

Americium-241 3200 3.48 <0.001 

Cesium-137 870 20 0.007 

Plutonium-238 1600 0.24 <0.001 

Plutonium-239,240 1700 1.91 <0.001 

Strontium-90 350 2.92 0.003 

Uranium-234 2000 0.99 <0.001 

HI subtotal 0.010 

a N.A. = not available. 

b A dash in the table means not a COPC for this media. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

August 1999 

3: 3: 
D) II) X 
>< ~.0 m 
3' 3- CJ) 

r-I: cO 
3 3 ... 

3.2 N.A. -
12 N.A. -

9.3 N.A. -
76.235 

71 0.022 -
442 0.508 -
2.79 0.002 -
48.3 0.028 2600000 

32.8 0.094 1200000 

1.84 0.001 3000000 

0.655 

F-34 

I 
I 

Water 

~ l>x == == D) II)% 
CD ~0 >< ~.0 ... ale; 3" 3-D) 
cc 'g-. I: cO 
CD 3 3 ... 

I 
I 

- - - -
- - - - I 
- - - -

2.3n 6.548 I 
- - - -
- - - - I 
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 I 
0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.o-4 

HQ/HI Results for the Robin (Insectivore Diet) 

Soil Water 

> >:::z: 5: 5: > >::::~:: 5: 5: 
< I» I» :::I: < I» I» :::I: m 11) ~0 )C ~.0 m 11) ~0 )C ~.0 fJ) ... ... 3' 3- (/) ... iil- 3" 3-r- I» cu- r- I» 
IC ICO c: c:O IC ~eO c: c: 0 

Analyte 
CD 11) ... 3 3 ... CD 11) ... 3 3 ... 

/norganics 

Antimony N.A.a 1.49 N.A. 1.4 N.A. b - - - -
Barium - - - - - 44 122 0.832 210 1.432 

Boron - - - - - 99 54.9 0.166 67 0.203 

Cadmium 1.7 0.25 0.044 0.67 0.118 - - - - -
Calcium N.A. 2470 N.A. 8080 N.A. N.A. 48600 N.A. 110000 N.A. 
Chromium, totalc 14 9.49 0.203 20.4 0.437 - - - - -
Cobalt 0.15 2.94 5.873 4.8 9.600 - - - - -
Copper 110 8.62 0.024 36.1 0.098 - - - - -
Iron - - - - - N.A. 1310 N.A. 6700 N.A. 
Lead 23 75.6 0.986 207 2.700 - - - - -
Lithium - - - - - N.A. 10.3 N.A. 13.5 N.A. 
Manganese - - - - - 1200 297 0.074 870 0.218 

Mercurl 0.0049 0.045 2.775 0.25 15.306 - - - - -
Selenium 0.34 0.58 0.508 1.3 1.147 - - - - -
Zinc 31 63.2 0.612 166 1.606 - - - - -
PCBs!Pesticides 

Aroclor-1260 0.015 0.11 2.113 1 20.000 - - - - -
4,4'-DDE 0.00066 0.04 17.982 0.0042 1.909 - - - - -
4,4'-DDT 0.00085 0.031 11.030 0.12 42.353 - - - - -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A. - - - - -
Semivo/atiles 

Anthracene N.A. 1.92 N.A. 0.62 N.A. - - - - -
Benz(a)anthracene N.A. 1.17 N.A. 3 N.A. - - - - -
Benzo(a)pyrene N.A. 1.29 N.A. 3.2 N.A. - - - - -
Benzo(b)fluoranthene N.A. 1.21 N.A. 3.8 N.A. - - - - -
Benzo(g,h,i)perylene N.A. 1.97 N.A. 5 N.A. - - - - -
Bis(2-ethylhexyl)phthalate 0.3 1.42 1.420 1.7 1.700 2.3 10 1.304 36 4.696 

Carbazole N.A. 2.02 N.A. 0.5 N.A. - - - - -
Chrysene N.A. 1.18 N.A. 3.3 N.A. - - - - -
Dibenz(a,h)anthracene N.A. 2.04 N.A. 0.98 N.A. - - - - -
Di-n-butylphthalate 0.041 2 14.637 2.1 15.366 - - - - -
Fluoranthene N.A. 1.25 N.A. 4.4 N.A. - - - - -
lndeno(1 ,2,3-cd)pyrene N.A. 1.89 N.A. 3.8 N.A. - - - - -
Naphthalene 0.06 1.95 9.726 0.62 3.100 - - - - -
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Table F-3.0-4 (continued) 

Soil 

l> >:::c < m CD ~0 en ... iil-r- I» 
IC ~eO 

Analyte CD CD""' 

Semivolatiles (continued) 

Phenanthrene N.A. 0.93 N.A. 
Pyrene N.A. 1.19 N.A. 

2, 4, 6· T richlorophenol N.A. 2.19 N.A. 
HI subtotal 67.933 

Radionuc/ides 

Americium-241 1800 3.48 0.001 

Cesium-137 550 20 0.011 

Plutonium-238 890 0.24 <0.001 

Plutonium-239,240 940 1.91 0.001 

Strontium-SO 440 2.92 0.002 

Uranium-234 1100 0.99 <0.001 

HI subtotal 0.014 

a N.A. =not available. 

b A dash in the table means not a COPC for this media. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

August 1999 

== == I» I»:::C 
)C ~-0 m 
3" 3- fJ) 

r-c:: c:: 0 
3 3 ... 

3.2 N.A. -
12 N.A. -
9.3 N.A. -

115.441 

71 0.039 -
442 0.804 -
2.79 0.003 -
48.3 0.051 2600000 

32.8 O.Q75 1200000 

1.84 0.002 3000000 

0.974 

F-36 

I 
I 

Water 

l> >::a: == !=::a: < I» 
CD ~0 )C ~-0 ... 

a~o 3" 3-I» 
IC cg ... c:: c::O 

CD 3 3 ... 

I 
I 

- - - -
- - - - I 
- - - -

2.3n 6.548 I 
- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.o-5 

HQJHI Results for the Robin (Herbivore Diet) 

Soil Water 

)> >:::c i: i: )> >:::c i: iii: 
< I» ll>:::C < I» I»::::C m Ill ~0 )( ~.0 m Ill ~0 )( ~.0 en ... ... 3' 3- en ... iil- 3 3-r- I» 1»- r I» 
IC ICC c: cO IC ICC c: c: 0 

Analyte Ill CD"" 3 3"" Ill CD"" 3 3"" 

lnorganics 

Antimony N.A.3 1.49 N.A. 1.4 N.A. b - - - -
Barium - - - - - 44 122 0.832 210 1.432 

Boron - - - - - 99 54.9 0.166 67 0.203 

Cadmium 1.9 0.25 0.039 0.67 0.106 - - - - -
Calcium N.A. 2470 N.A. 8080 N.A. N.A. 48600 N.A. 110000 N.A. 

Chromium, totalc 23 9.49 0.124 20.4 0.266 - - - - -
Cobalt 0.34 2.94 2.591 4.8 4.235 - - - - -
Copper 44 8.62 0.059 36.1 0.246 - - - - -
Iron - - - - - N.A. 1310 N.A. 6700 N.A. 

Lead 17 75.6 1.333 207 3.653 - - - - -
Lithium - - - - - N.A. 10.3 N.A. 13.5 N.A. 

Manganese - - - - - 1200 297 0.074 870 0.218 

Mercuryd 0.0049 0.045 2.n5 0.25 15.306 - - - - -
Selenium 0.62 0.58 0.279 1.3 0.629 - - - - -
Zinc 7.7 63.2 2.463 166 6.468 - - - - -
PCBs/Pesticides 

Aroclor -1260 0.36 0.11 0.088 1 0.833 - - - - -
4,4'-DDE 0.018 0.04 0.659 0.0042 0.070 - - - - -
4,4'-DDT 0.022 0.031 0.426 0.12 1.636 - - - - -
Heptachlor Epcxide N.A. 0.032 N.A. 0.11 N.A. - - - - -
Semivolatiles 

Anthracene N.A. 1.92 N.A. 0.62 N.A. - - - - -
Benz(a)anthracene N.A. 1.17 N.A. 3 N.A. - - - - -
Benzo(a)pyrene N.A. 1.29 N.A. 3.2 N.A. - - - - -
Benzo(b)fluoranthene N.A. 1.21 N.A. 3.8 N.A. - - - - -
Benzo(g,h,i)perylene N.A. 1.97 N.A. 5 N.A. - - - - -
Bis(2-€thylhexyl)phthalate 9.2 1.42 0.046 1.7 0.055 2.3 10 1.304 36 4.696 

Carbazole N.A. 2.02 N.A 0.5 N.A. - - - - -
Chrysene N.A. 1.18 N.A. 3.3 N.A - - - - -
Dibenz(a,h)anthracene N.A. 2.04 N.A. 0.98 N.A. - - - - -
Di-n-butyl phthalate 0.51 2 un 2.1 1.235 - - - - -
Fluoranthene N.A. 1.25 N.A 4.4 N.A - - - - -
In de no( 1 ,2,3-cd)pyrene N.A. 1.89 N.A. 3.8 N.A. - - - - -
Naphthalene 0.21 1.95 2.ns 0.62 0.886 - - - - -
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Table F-3.G-5 (continued) 

Soil 

)> .~:::J: < m ~ ~0 en .... Dlo r- I» 
cc cg ... 

Analyte CD 

Semivo/atites (continued) 

Phenanthrene N.A. 0.93 N.A. 
Pyrene N.A. 1.19 N.A. 

2,4,6-Trichlorophenol N.A. 2.19 N.A. 
HI subtotal 14.838 

Radionuclides 

Americium-241 18000 3.48 <0.001 

Cesium-137 2100 20 0.003 

Plutonium-238 9800 0.24 <0.001 

Plutonium-239,240 10000 1.91 <0.001 

Strontium-90 280 2.92 0.003 

Uranium-234 11000 0.99 <0.001 

HI subtotal 0.006 

a N.A. = not available. 

b A dash in the table means not a COPC for this media. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

August 1999 

3: 3: 
I» I» :I: 
)C ~-0 m 
3 3- en 

r-c c 0 
3 3 ... 

3.2 N.A. -
12 N.A. -
9.3 N.A. -

35.625 

71 0.004 -
442 0.210 -
2.79 <0.001 -
48.3 0.005 2600000 

32.8 0.117 1200000 

1.84 <0.001 3000000 

0.337 

F-38 

Water 

)> )>:::J: 3: 
f:::J: < I» 

CD ~0 )C ~-0 ... iilc; 3 3-I» 
CCI cg ... c cO 
CD 3 3 ... 

- - - -
- - - -
- - - -

2.3n 6.548 

- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.0-6 

HQ/HI Results for the Swallow 

Soil Water 

)> l>::z: ::::: ::::: )> l>::z: :: ::::: 
< IIJ DJ::Z: < IIJ DJ:::t: m 111 :§o >< ~.0 m 111 :§o >< ~.0 en ... @- 3 3- CJ) ... 

OJ a- §" 3-r- IIJ r- IIJ 
IC ceO c: c:O IQ cg ... c: c: 0 

Analyte 111 111""' 3 3""' 111 3 3""' 

lnorganics 

Antimony N.A.a 0.68 N.A. 0.96 N.A. b - - - -
Barium - - - - - 25 122 1.465 210 2.520 

Boron - - - - - 57 54.9 0.289 67 0.353 

Calcium N.A. 1330 N.A. 12000 N.A. N.A. 48600 N.A. 110000 N.A. 

Copper 210 5.33 0.008 11.4 0.016 - - - - -
Iron - - - - - N.A. 1310 N.A. 6700 N.A. 

Lead 100 10.5 0.031 21.7 0.065 - - - - -
Lithium - - - - - N.A. 10.3 N.A. 13.5 N.A. 

Manganese - - - - - 710 297 0.125 870 0.368 

Semivolati/es 

Anthracene N.A. 0.64 N.A. 0.069 N.A. - - - - -
Benz(a)anthracene N.A. 0.45 N.A. 1.2 N.A. - - - - -
Benzo(a)pyrene N.A. 0.68 N.A. 0.74 N.A. - - - - -
Benzo(b)fluoranthene N.A. 0.49 N.A. 1.7 N.A. - - - - -
Benzo(g,h,i)perylene N.A. 0.72 N.A. 0.27 N.A. - - - - -
Bis(2-ethylhexyl)phthalate 0.41 0.16 0.116 0.8 0.585 1.3 10 2.308 36 8.308 

Carbazole N.A. 0.38 N.A. 0.27 N.A. - - - - -
Chrysene N.A. 0.43 N.A. 0.99 N.A. - - - - -
Fluoranthene N.A. 0.5 N.A. 2.2 N.A. - - - - -
lndeno(1,2,3-cd)pyrene N.A. 0.69 N.A. 0.55 N.A. - - - - -
Phenanthrene N.A. 0.47 N.A. 1.1 N.A. - - - - -
Pyrene N.A. 0.87 N.A. 3.6 N.A. - - - - -

HI subtotal 0.155 0.667 4.187 11.548 

Radionuclides 

Cesium·137 8.4 0.88 0.031 1.11 0.132 - - - - -
Plutonium-239,240 13 0.067 0.002 0.084 0.006 1500000 0.071 <0.001 0.25 <0.001 

Strontium-SO - - - - - 720000 105 <0.001 207.83 <0.001 

Uranium-234 - - - - - 1700000 0.767 <0.001 1.73 <0.001 

HI subtotal 0.033 0.139 <0.001 <0.001 

a N.A. =not available. 

b A dash in the table means not a COPC for this media. 
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)> 
< m CD en ... 

r- m 
CQ 

Analyte CD 

lnorganics 

Antimony 26 1.49 

Barium - -
Boron - -
Cadmium 210 0.25 

Calcium N.A.b 2470 

Chromium, totaf 640 9.49 

Cobalt 22 2.94 

Copper 2000 8.62 

Iron - -
Lead 1700 75.6 

Lithium - -
Manganese - -
Mercurl 0.76 0.045 

Selenium 10 0.58 

Zinc 5900 63.2 

PCBs/Pesticides 

Aroclor-1260 0.11 0.11 

4,4'-DDE 5.5 0.04 

4,4'-DDT 0.79 0.031 

Heptachlor Epoxide N.A. 0.032 

Semivo/atiles 

Anthracene 8500 1.92 

Benz(a)anthracene 12 1.17 

Benzo(a)pyrene 2.7 1.29 

Benzo(b)fluoranthene 8.9 1.21 

Benzo(g,h,i)perylene 4.6 1.97 

Bis(2-ethylhexyl)phthalate 2.6 1.42 

Carbazole N.A 2.02 

Chrysene 12 1.18 

Dibenz(a,h)anthracene 0.88 2.04 

Di-n-butyl phthalate 42000 2 

Fluoranthene 360 1.25 

lndeno( 1 ,2,3-cd)pyrene 5.2 1.89 

Naphthalene 1000 1.95 

August 1999 

Table F-3.0.7 
HQ/HI Results for the Fox 

Soil 

>::z: !!: !!: m m:::c c;o )C ~-0 
DJo 3 3-cg ... c c 0 

3 3 ... 

0.017 1.4 0.016 

- - -
- - -

<0.001 0.67 0.001 

N.A. 8080 N.A. 

0.004 20.4 0.010 

0.040 4.8 0.065 

0.001 36.1 0.005 

- - -
O.Q13 207 0.037 

- - -
- - -

0.018 0.25 0.099 

0.017 1.3 0.039 

0.003 166 0.008 

0.288 1 2.727 

0.002 0.0042 0.000 

0.012 0.12 0.046 

N.A. 0.11 N.A 

0.000 0.62 0.000 

0.029 3 0.075 

0.143 3.2 0.356 

0.041 3.8 0.128 

0.129 5 0.326 

0.164 1.7 0.196 

N.A. 0.5 N.A 

0.030 3.3 0.083 

0.695 0.98 0.334 

<0.001 2.1 0.000 

0.001 4.4 0.004 

0.109 3.8 0.219 

0.001 0.62 0.000 

F-40 

Water 

)> >:::c < m CD ;;0 en ... iil-r- m 
CQ ceo 

CD CD-. 

a - -
17 122 2.154 

97 54.9 0.170 

- - -
N.A. 48600 N.A. 

- - -
- - -
- - -

N.A. 1310 N.A. 

- - -
N.A. 10.3 -
150 297 0.594 

- - -
- - -
- - -

- - -
- - -
- - -
- - -

- - -
- - -
- - -
- - -
- - -
63 10 0.048 

- - -
- - -
- - -
- - -
- - -
- - -
- - -

!!: !!: m m::z: 
)C ~0 3' 30' c 
3 

c .. 
3 

- -
210 3.706 

67 0.207 

- -
110000 N.A. 

- - . 
- -
- -

6700 N.A. 

- -
13.5 N.A. 

870 1.740 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
36 0.171 

- -
- -
- -
- -
- -
- -
- -
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Table F-3.0-7 (continued) 

Soil 

)> >::::t: < m CD ~0 U) .... DJo r- Ill 
~ ~ .... 

Analyte CD 

Semivo/ati/es (continued) 

Phenanthrene 4300 0.93 <0.001 

Pyrene 220 1.19 0.002 

2,4,6-Trichlorophenol N.A. 2.19 N.A. 

HI subtotal 1.760 

Radionuclides 

Americium-241 100000 3.48 <0.001 

Cesium-137 7700 20 0.001 

Plutonium-238 61000 0.24 <0.001 

Plutonium-239,240 63000 1.91 <0.001 

Strontium-SO 10000 2.92 <0.001 

Uranium-234 290000 0.99 <0.001 

HI subtotal 0.001 

a A dash in the table means not a COPC for this media. 

b N.A. = not available. 

c Hexavalent chromium assumed. 

d Organic merc:ury assumed. 

ER19990010 

== == II) t»::::t: 
>c ~.0 m 
3' 3- U) 

r-c c 0 
3 3 .... 

3.2 0.000 -
12 O.D16 -
9.3 N.A. -

4.790 

71 0.001 -
442 0.057 -
2.79 <0.001 -
48.3 0.001 1000000 

32.8 0.003 520000 

1.84 <0.001 4700000 

0.062 

F-41 
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Water 

)> >::::t: == == < II) t»::::t: 
CD ~0 >c ~.0 .... Cl- 3" 3-Ill 
~ coo c cO 
CD CD""' 3 3""' 

- - - -
- - - -
- - - -

2.966 5.825 

- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.o-8 
HQ/HI Results for the Cottontail 

Soil 

)> l>::z: == == I» I»::Z: m < tiio >< ~.0 m CD (/) .... Dlo 3" 3- (/) 
r- I» c: 0 r-cc 'g-. c: 

Analyte CD 3 3 ... 

lnorganics 

Antimony 1.8 1.49 0.248 1.4 0.233 a 

Barium - - - - - 15 

Boron - - - - - 86 

Cadmium 5.6 0.25 0.013 0.67 0.036 -
Calcium N.A.b 2470 N.A. 8080 N.A. N.A. 

Chromium, totalc 160 9.49 O.D18 20.4. 0.038 -
Cobalt 1.5 2.94 0.587 4.8 0.960 -
Copper 45 8.62 0.057 36.1 0.241 -
Iron - - - - - M.A. 

Lead 220 75.6 0.103 207 0.282 -
Lithium - - - - - N.A. 

Manganese - - - - - 130 

Mercur/ 0.1 0.045 0.136 0.25 0.750 -
Selenium 1.2 0.58 0.144 1.3 0.325 -
Zinc 330 63.2 0.057 166 0.151 -
PCBs!Pesticides 

Aroclor·1260 3.6 0.11 0.009 1 0.083 -
4,4'·DDE 1100 0.04 <0.001 0.0042 <0.001 -
4,4'·DDT 84 0.031 <0.001 0.~2 <0.001 -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A. -
Semivo/atiles 

Anthracene 2800 1.92 <0.001 0.62 <0.001 -
Benz(a)anthracene 120 1.17 0.003 3 0.008 -
Benzo(a )pyrene 91 1.29 0.004 3.2 0.011 -
Benzo(b)fluoranthene 370 1.21 0.001 3.8 0.003 -
Benzo(g,h,i)perylene 790 1.97 0.001 5 0.002 -
Bis(2-ethylhexyl)phthalate 2200 1.42 <0.001 1.7 <0.001 56 

Carbazole N.A. 2.02 N.A. 0.5 N.A -
Chrysene 120 1.18 0.003 3.3 0.008 -
Dibenz(a,h)anthracene 140 2.04 0.004 0.98 0.002 -
Di·n·butylphthalate 16000 2 <0.001 2.1 <0.001 -
Fluoranthene 600 1.25 0.001 4.4 0.002 -
lndeno(1 ,2,3-cd)pyrene 780 1.89 0.001 3.8 0.001 -
Naphthalene 34 1.95 0.017 0.62 0.005 -

August 1999 F-42 

Water 

)> >::z: < ~0 CD .... Dlo-I» 
cc «i ... CD 

- -
122 2.442 

54.9 0.192 

- -
48600 N.A. 

- -
- -
- -

1310 N.A. 

- -
10.3 N.A. 

297 0.685 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
10 0.054 

- -
- -
- -
- -
- -
- -
- -

== if::c I» 
>< !:!.0 
3 3-c: c: 0 
3 3 ... 

- -
210 4.200 

67 0.234 

- -
110000 N.A. 

- -
- -
- -

6700 N.A. 

- -
13.5 N.A. 

870 2.008 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
36 0.193 

- -
- -
- -
- -
- -
- -
- -

ER19990010 
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Table F-3.0-8 (continued) · 

Soil 

)> l>::~: < m CD ~0 
(/) ... iil-r- II) 

IC ceO 
Analyte CD CD"'" 

Semivo/atiles (continued) 

Phenanthrene 1400 0.93 <0.001 

Pyrene 360 1.19 0.001 

2,4,6·Trichlorophenol N.A. 2.19 N.A. 

HI subtotal 1.410 

Radionuclides 

Americium-241 340000 3.48 <0.001 

Cesium-137 5800 20 0.001 

Plutonium-238 420000 0.24 <0.001 

Plutonium-239,240 450000 1.91 <0.001 

Strontium-90 1200 2.92 0.001 

Uranium-234 250000 0.99 <0.001 

HI subtotal 0.002 

a A dash in the table means not a COPC for this media. 

b N.A. = not available. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

ER19990010 

3: 3: 
II) II)::J: 
>< ~.0 m 
3' 3- (/) 

r-c co 
3 3"'" 

3.2 0.001 -
12 0.010 -
9.3 N.A. -

3.154 

71 <0.001 -
442 0.076 -
2.79 <0.001 -
48.3 <0.001 4200000 

32.8 0.027 2000000 

1.84 <0.001 4400Il00 ' 

0.104 

F-43 
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Water 

)> )>::J: 3: 3: 
< II) II)::J: 
CD ~0 >< ~.0 ... iil- 3" 3-II) 
IC ceO c cO 
CD CD"'" 3 3"'" 

- - - -
- - - -
- - - -

3.372 6.634 

- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.o-9 

HQ/HI Results for the Shrew 

Soil 

)> ~X == 
;: 

< II) II)::J: 
m co coO >C ~-0 m 
(/) ... Clo 3" 3- (/) 
r- II) r-IC 'g-. c co 

Analyte co 3 3 ... 

lnorganics 

Antimony 0.17 1.49 2.629 1.4 2.471 
a -

Barium - - - - - 6.8 

Boron - - - - - 37 

Cadmium 2.1 0.25 0.036 0.67 0.096 -
Calcium N.A.b 2470 N.A. 8080 N.A. N.A. 

Chromium, totcl 21 9.49 0.136 20.4 0.291 -
Cobalt 0.27 2.94 3.263 4.8 5.333 -
Copper 50 8.62 0.052 36.1 0.217 -
Iron - - - - - N.A. 

Lead 86 75.6 0.264 207 0.722 -
Lithium - - - - - N.A. 

Manganese - - - - - 59 

Mercurl 0.044 0.045 0.309 0.25 1.705 -
Selenium 0.27 0.58 0.640 1.3 1.444 -
Zinc 600 63.2 0.032 166 0.083 -
PCBs!Pesticides 

Aroclor-1260 0.022 0.11 1.441 1 13.636 -
4,4'-DDE 5.2 0.04 0.002 0.0042 <0.001 -
4,4'-DDT 0.43 0.031 0.022 0.12 0.084 -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A. -
Semivolatiles 

Anthracene 67 1.92 0.009 0.62 0.003 -
Benz(a)anthracene 1 1.17 0.351 3 0.900 -
Benzo(a)pyrene 0.56 1.29 0.690 3.2 1.714 -
Benzo(b)fluoranthene 2.2 1.21 0.165 3.8 0.518 -
Benzo(g,h,i)perylene 3.8 1.97 0.156 5 0.395 -
Bis(2-ethylhexyl)phthalate 9 1.42 0.047 1.7 0.057 24 

Carbazole N.A. 2.02 N.A. 0.5 N.A. -
Chrysene 1 1.18 0.355 3.3 0.990 -
Dibenz(a,h)anthracene 0.7 2.04 0.874 0.98 0.420 -
Di-n-butylphthalate 360 2 0.002 2.1 0.002 -
Fluoranthene 7.9 1.25 0.047 4.4 0.167 -
lndeno(1 ,2,3-cd)pyrene 3.8 1.89 0.149 3.8 0.300 -
Naphthalene 3.8 1.95 0.154 0.62 0.049 -
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Water 

)> >x < 
~ ~0 

iil-II) 
IC cO 
co co ... 

- -
122 5.386 

54.9 0.445 

- -
48600 N.A. 

- -
- -
- -

1310 N.A. 

- -
10.3 N.A. 

297 1.510 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
10 0.125 

- -
- -
- -
- -
- -
- -
- -

;: ;: 
II) II)::J: 
>C ~.0 
3 3-c cO 
3 3 ... 

- -
210 9.265 

67 0.543 

- -
110000 N.A. 

- -
- -
- -

6700 N.A. 

- -
13.5 N.A. 

870 4.424 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
36 0.450 

- -
- -
- -
- -
- -
- -
- -
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Table F-3.0-9 (continued) 

Soil 

> >::z: < m CD ~0 
(/) .... ii'l-r- I» 

IC ceo 
Analyte CD CD-. 

Semivolatiles (continued) 

Phenanthrene 34 0.93 0.008 

Pyrene 4.7 1.19 0.076 

2,4,6-Trichlorophenol N.A. 2.19 N.A. 

HI subtotal 11.904 

Radionuclides 

Americium-241 3000 3.48 <0.001 

Cesium-137 830 20 0.007 

Plutonium-238 1500 0.24 <0.001 

Plutonium-239,240 1600 1.91 0.000 

Strontium-90 660 2.92 0.001 

Uranium-234 2000 0.99 <0.001 

HI subtotal 0.009 

a A dash in the table means not a COPC for this media. 

b N.A. = not available. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

ER19990010 

3: 3: 
I» I» :::I: 
>c ~.0 m 
3 3- (/) 

r-r:::: r::::O 
3 3 ... 

3.2 0.028 -
12 0.766 -
9.3 N.A. -

32.391 

71 0.024 -
442 0.533 -
2.79 0.002 -
48.3 0.030 1500000 

32.8 0.050 730000 

1.84 0.001 1800000 

0.639 
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Water 

> >::z: 3: 3: 
< I» I»:Z:: 
CD ~0 >c ~.0 .... alg 3 30 I» 
IC <g-. r:::: 3 .... CD 3 

- - - -· 
- - - -
- - - -

7.466 14.682 

- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.Q-10 
HQ/HI Results for the Deer Mouse 

Soil 

)> l>:x:: 3: 3: 
< Q) m:X:: m (I) ;;ic >< ~.0 m en ... ... 3' 3- en r I» 1»- r co coo c.: c.: 0 

Analyte 
(II (II ... 3 3 ... 

lnorganics 

Antimony 0.3 1.49 1.489 1.4 1.400 a 

Barium - - - - - 8 

Boron - - - - - 44 

Cadmium 2.5 0.25 0.030 0.67 0.080 -
Calcium N.A.b 2470 N.A. 8080 N.A. N.A. 

Chromium, totalc 46 9.49 0.062 20.4 0.133 -
Cobalt 0.41 2.94 2.148 4.S 3.512 -
Copper 32 8.62 0.081 36.1 0.338 -
Iron - - - - - N.A. 

Lead 140 75.6 0.162 207 0.444 -
Lithium - - - - - N.A. 

Manganese - - - - - 69 

Mercurl 0.047 0.045 0.289 0.25 1.596 -
Selenium 0.38 0.58 0.454 1.3 1.026 -
Zinc 260 63.2 0.073 166 0.192 -
PCBs/Pesticides 

Aroclor-1260 0.045 0.11 0.704 1 6.667 -
4,4'-DDE 10 0.04 0.001 0.0042 <0.001 -
4,4'-DDT 0.87 0.031 0.011 0.12 0.041 -
Heptachlor Epoxide N.A. 0.032 N.A. 0.11 N.A. -
Semi volatiles 

Anthracene 130 1.92 0.004 0.62 0.001 -
Benz( a )anthracene 2 1.17 0.176 3 0.450 -
Benzo(a)pyrene 1.1 1.29 0.351 3.2 0.873 -
Benzo(b)fluoranthene 4.5 1.21 0.081 3.8 0.253 -
Benzo(g,h,i)perylene 7.7 1.97 0.077 5 0.195 -
Bis(2-ethylhexyl)phthalate 18 1.42 0.024 1.7 0.028 28 

Carbazole N.A. 2.02 N.A. 0.5 N.A. -
Chrysene 2 1.18 0.177 3.3 0.495 -
Dibenz(a,h)anthracene 1.4 2.04 0.437 0.98 0.210 -
Di-n-butyl phthalate 720 2 0.001 2.1 0.001 -
Fluoranthene 15 1.25 0.025 4.4 0.088 -
lndeno( 1 ,2,3-cd)pyrene 7.7 1.89 0.074 3.8 0.148 -
Naphthalene 6.3 1.95 0.093 0.62 0.030 -

August 1999 F-46 

Water 

)> >:x:: < 
(II ~0 ... iilc; I» 
co cg ... (II 

- -
122 4.578 

54.9 0.374 

- -
48600 N.A. 

- -
- -
- -

1310 N.A 

- -
10.3 N.A. 

297 1.291 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
10 0.107 

- -
- -
- -
- -
- -
- -
- -

3: 3: 
Q) m:X:: >< ~.0 
3 3-c.: c::O 
3 3 ... 

- -
210 7.875 

67 0.457 

- -
110000 N.A. 

- -
- -
- -

6700 N.A. 

- -
13.5 N.A. 

870 3.783 

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
36 0.386 

- -
- -
- -
- -
- -
- -
- -
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Table F-3.0-10 (continued) 

Soil 

l> l>:x < m (D ~0 en ... ;0 r- I» 
IC 'g-. 

Analyte 
(D 

Semivo/atiles (continued) 

Phenanthrene 67 0.93 0.004. 

Pyrene 9.4 1.19 0.038 

2.4,6-Trichlorophenol N.A. 2.19 N.A. 

HI subtotal 7.066 

Radionuclides 

Americium-241 8500 3.48 <0.001 

Cesium-137 1300 20 0.005 

Plutonium-235 4600 0.24 <0.001 

Plutonium-239,240 4900 1.91 <0.001 

Strontium-SO 750 2.92 0.001 

Uranium-234 4200 0.99 <0.001 

HI subtotal 0.006 

a A dash in the table means not a COPC for this media. 

b N.A. = not available. 

c Hexavalent chromium assumed. 

d Organic mercury assumed. 

ER19990010 

3: 3: 
I» t»:J: 
>< ~-0 m 
3" 3- en 

r-c co 
3 3 ... 

3.2 0.014 -
12 0.383 -

9.3 N.A. -
18.599 

71 0.008 -
442 0.340 -
2.79 0.001 -
48.3 0.010 2600000 

32.8 0.044 1200000 

1.84 <0.001 2300000 

0.403 
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Water 

l> l>:x 3: 3: 
< I» la::J: 
(D ~0 >< ~-0 ... 

~- 3 3-I» 
IC ICO c cO 
(D (D ... 3 3 ... 

- - - -
- - - -
- - - -

6.351 12.500 

- - - -
- - - -
- - - -

0.071 <0.001 0.25 <0.001 

100 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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Table F-3.D-11 

HQ/HI Results for the Bat 

Soil 

)> )>::%: < m (II ilio en .. Cil-r- Ql 
ce ceo 

Analyte 
(II (II .. 

lnorganics 

Antimony 0.23 0.68 0.888 

Barium - - -
Boron - -

Calcium N.A.b 1330 N.A. 

Copper 88 5.33 O.Q18 

Iron - - -
Lead 370 10.5 0.008 

Lithium - - -
Manganese - -
Semivolatiles 

Anthracene 87 0.64 0.002 

Benz(a)anthracene 1.3 0.45 0.103 

Benzo(a)pyrene 0.73 0.68 0:279 

Benzo(b)fluoranthene 2.9 0.49 0.050 

Benzo(g,h,i)perylene 4.9 0.72 0.044 

Bis(2-ethylhexyl)phthalate 11 0.16 0.004 

Carbazole N.A. 0.38 N.A. 

Chrysene 1.3 0.43 0.100 

Fluoranthene 10 0.5 O.Q15 

lndeno(1 ,2,3-cd)pyrene 4.9 0.69 0.042 

Phenanthrene 45 0.47 0.003 

Pyrene 6.1 0.87 0.043 

HI subtotal 1.600 

Radionuclides 

Cesium-137 14 0.88 0.019 

Plutonium-239,240 21 0.067 0.001 

Strontium-SO - - -
Uranium-234 - - -

HI subtotal 0.020 

a A dash in the table means not a COPC for this media. 

b N.A. = not available. 

August 1999 

3: 3: 
Ql 01::%: 
>< ~.0 m 
3" 3- en r-c: c: 0 
3 3 .. 

0.96 1.252 a 

- - 9.6 

- - 52 

12000 N.A. N.A. 

11.4 0.039 -
- - N.A. 

21.7 O.Q18 -
- - N.A. 

- - 83 

0.069 0.000 -
1.2 o.2n -

0.74 0.304 -
1.7 0.176 -

0.27 0.017 -
0.8 0.022 34 

0.27 N.A. -
0.99 0.228 -
2.2 0.066 -
0.55 0.034 -
1.1 0.007 -
3.6 o.1n -

2.617 

1.11 0.079 -
0.084 0.004 2100000 

- - 1000000 

- - 2600000 

0.083 
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Water 

)> )>::%: 3: ~X < Ql 
CD ilio >< ~-0 .. Cil- 3 Ql 3-ce ceo c: c:O 
(II (II .. 3 3 .. 

- - - -
122 3.815 210 6.563 

54.9 0.317 67 0.387 

48600 N.A. 110000 N.A. 

- - - -
1310 - 6700 N.A. 

- - - -
10.3 N.A. 13.5 N.A. 

297 1.073 870 3.145 

- - - -
- - - -
- - - -
- - - -
- - - -
10 0.088 36 0.318 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

5.293 10.411 

- - - -
0.071 <0.001 0.25 <0.001 

105 <0.001 207.83 <0.001 

0.767 <0.001 1.73 <0.001 

<0.001 <0.001 
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F-4.0 RISK AND DOSE ESTIMATES, CONSTRUCTION-WORKER AND RESOURCE-USER 
SCENARIOS 

The following plots support Tables 5.1-2 through 5.1-5 in Section 5. Section 5.1 contains surface 
sediment plots for the trail-user scenario. The plots in this appendix show the resource-user and 
construction-worker scenarios, using the volume weighted averages for the contaminants. 
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Figure F-4.o-1. Reach DP-1 sediment package volume contributions to summed PRG estimate, 
resource-user scenario 
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Figure F-4.0-2. Reach DP-2 sediment package volume contributions to summed PRG estimate, 
resource-user scenario . 
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Organic Carcinogens 
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Figure F-4.0-3. Reach DP-3 sediment package volume contributions to summed PRG estimate, 
resource-user scenario 
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Figure F-4.0-4. Reach DP-4 sediment package volume contributions to summed PRG estimate, 
resource-user scenario 
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Figure F-4.0-5. Reach DP-1 sediment package volume contributions to summed PAG estimate, 
construction-worker scenario 
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Figure F-4.0-6. Reach DP-2 sediment package volume contributions to summed PRG estimate, 
construction-worker scenario 
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Figure F-4.0-7. Reach DP-3 sediment package volume contributions to summed PRG estimate, 
construction-worker scenario 
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Surface Water Site Assessments 

NOTE: Environmental Restoration (ER) Project personnel may produce paper copies 
of this procedure printed from the controlled-document electronic file located at 
http://erinternal.lanl.gov/documents/Procedures/sops.htm. However, it is their 
responsibility to ensure that they are trained to and utilizing the current version 
of this procedure. The Quality Program Project Leader (QPPL) may be 
contacted if text is unclear. 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the process for determining 
whether a Los Alamos National Laboratory (Laboratory) ER Project site has the 
potential to adversely effect surface water quality. 

Note: The ER Project at the Laboratory is responsible for the investigation and 
remediation of solid waste management units (SWMUs) under the 
Resource Conservation and Recovery Act (RCRA) and areas of concern 
(AOCs) under the direction of the Department of Energy (DOE). During the 
investigation and remediation phases, information may be gathered that 
indicates that contaminant conditions may be present at the site that might 
affect surface water quality. Depending on the contaminant found, its 
concentration, and the erosion/sediment transport potential, it may be 
necessary to develop an action plan to mitigate the problem. The mitigation 
could include site restoration and/or stabilization. 

2.0 TRAINING 

2.1 All users of this SOP are trained by self-study, and the training is documented 
in accordance with QP-2.2. For consistency, Water Quality and Hydrology 
Group (ESH-18) personnel may be contacted for assistance. 

2.2 The Field Team Leader (FTL} will monitor the proper implementation of this 
procedure and ensure that relevant team members have completed all 
applicable training assignments in accordance with QP-2.2. 

3.0 DEFINITIONS 

3.1 Area of concern (AOC)- Any suspected release of hazardous waste or 
hazardous waste constituent which is not directly associated with a SWMU 
(EPA, 1986). 

3.2 Best Management Practices (BMPs) - BMPs mean schedules of activities, 
prohibition of practices, maintenance procedures, and other management 
practices to prevent or reduce the pollution of waters of the United States. 

ER-SOP-2.01, RO 
(ER 19990087) 

Page 3 of25 



BMPs also include treatment requirements, operating procedures, and 
practices to control facility site runoff, spillage or leaks, sludge or waste 
disposal, or drainage from raw-material storage areas. 

3.3 Canopy- The ground cover formed by the leafy upper branches of 
surrounding trees and shrubs. 

3.4 Chemical of potential concern (CO PC)- A chemical detected at a specific 
site that has the potential to adversely affect human or animal receptors due 
to its concentration (e.g., above regulatory screening action levels [SALs] or 
upper tolerance limit [UTL] values), distribution, and mechanism of toxicity. 
The chemical remains a concern until exposure pathways and receptors are 
evaluated in a site-specific risk assessment. 

3.5 Ground cover- The covering of naturally occurring soils by either natural or 
man-made mechanisms (e.g., grasses, pine needles, asphalt, concrete, etc.). 

3.6 Gully erosion- The erosion process whereby water accumulates in narrow 
channels and, over short periods, removes the soil from this narrow area to 
considerable depths, which can range from 1 ft to as much as 50 ft. 

3.7 Potential release site (PRS)- A site suspected of releasing or having the 
potential to release contaminants into the environment. PRS is a generic 
term that includes SWMUs, hazardous-waste sites listed as Module VII of 
the Laboratory's Hazardous Waste Facility Permit, and sites that have been 
identified as potentially contaminated by radioactivity. The ER Project has 
the responsibility for investigating and, if necessary, cleaning up such sites 
on and around the Laboratory. 

3.8 Refuse -Includes food; swill; carrion; slops; and all substances from the 
preparation, cooking, and consumption of food. It also includes all 
substances that result from the handling, storage, and sale of food products; 
the carcasses of animals; junked parts of automobiles and other machinery; 
oil; discarded furniture; paper cartons; cans; bottles; tree branches; yard 
trimmings; ashes; and all unwholesome material. 

3.9 Rill erosion- An erosion process in which numerous small channels only 
several inches deep are formed by concentrated runoff that flows during and 
immediately following rain storms. 

3.10 Runoff- The portion of the precipitation on a drainage area that is 
discharged from the area either by sheet flow or adjacent stream channels. 

3.11 Run-on- Surface water flowing onto an area as a result of runoff occurring 
higher up the slope. 

3.12 Slope -A slope is a ratio of units of elevation change to units of horizontal 
change usually expressed in degrees. 
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3.13 Solid Waste Management Unit (SWMU)- Any discernible unit where solid 
wastes have been or may have been placed at any time, regardless of 
whether the unit was intended for the management of solid or hazardous 
wastes. These areas include anywhere solid wastes have been routinely and 
systematically released. All SWMUs are listed in Module VIII of HSWA 
Permit. 

3.14 Watercourse- Any river, creek, arroyo, canyon, draw, wash, or other 
channel that has definite banks and beds with visual evidence of occasional 
flow of water. 

3.15 Water pollution- Either introducing or permitting the introduction into water, 
either directly or indirectly, of one or more water contaminants in such 
quantity and of such duration as may, with reasonable probability, injure 
human health, animal or plant life, or property, or to unreasonably interfere 
with the public welfare or the use of the property. 

4.0 BACKGROUND AND PRECAUTIONS 

Members of ESH-18 perform a variety of kinds of fieldwork around the Laboratory. 
All fieldwork conducted as part of this SOP will follow their group-specific activity 
hazards analysis (AHA) and additional requirements set forth by the Facility 
Management Unit (FMU). 

5.0 EQUIPMENT 

Equipment used when going into the field depends on the distance from the group 
office and the distance the field technician will be from the vehicle. Field personnel 
must have current certifications in First Aid and CPR. Additional training or 
specific PPE may be required; this depends on the work location. For this 
procedure the following equipment is needed before going into the field to perform 
any work: 

• first aid kit in vehicle; 

• radio or cellular phone communication; 

• drinking water; 

• camera for photodocumentation; and 

• clipboard, pencils, markers, and/or white board. 

6.0 PROCEDURE 

Note: Deviations from SOPs are made in accordance with QP-4.2. 

Streams, watercourses, and groundwater quality are regulated by the New Mexico 
Water Quality Control Commission (WQCC) Regulations. The water quality 
standards developed are enforced by the New Mexico Environment Department 
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(NMED) Surface and Ground Water Quality Bureaus (SWQB and GWQB, 
respectively) (see Attachment C for Summary Table). A surface water site 
assessment is made at a PRS using a checklist that has been developed to 
assess the erosion potential of each PRS. This evaluation checklist will aid in the 
prioritization of water-quality corrective actions and the BMPs necessary to protect 
surface water quality. 

6.1 Overview Of Evaluation Process 

PRSs are being investigated at the Laboratory to determine if they present a 
threat to human health or the environment. As information becomes 
available, water-quality concerns associated with a PRS may become 
evident. If contaminants are found to exist at the site above SALs in soil 
samples or above WQCC standards in surface water samples collected at 
the site and the topographic and vegetative state of the PRS suggests that 
migration of those contaminants could occur, a corrective action must be 
implemented. 

6.2 Evaluating a PRS 

The process is a two part evaluation. Apply this evaluation process to all ER 
Project sites that have not been recommended for "no further action" (NFA) 
under criteria one, two, or three as described in the April 1996, Document of 
Understanding (DOU). These three NFA criteria describe situations where 
either the site could not be located or did not exist, no waste or contamina
tion is associated with the site, or no release to the environment from the site 
has occurred (e.g. the unit is inside of a building and no pathways to the 
environment exist, i.e., no floor drains exist). 

Because of the large number of sites remaining in the project that do not fit 
the NFA criteria described above, sites must be prioritized for evaluation. 
The first sites that will be evaluated are those adjacent to drainages and 
canyon systems. After those are completed, evaluate the remaining sites. 

6.2.1 The ER Project will initiate and complete Part A (see Attachment A) 
of the evaluation, which consists of compiling existing PRS analytical 
data, site maps, and knowledge of process information. 

6.2.2 ESH-18 personnel will complete Part B (see Attachment B) of the 
evaluation, which involves assessing the erosion/sediment transport 
potential at each PRS. 

6.3 Implementing Corrective Actions 

6.3.1 Prioritizing Evaluated PRSs for Site Actions 

ER-SOP-2.01, RO 
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surface-water runoff and constituent-laden sediments that are 
eroding from PRSs. 

6.3.1.1 A Surface Water Assessment Team (SWAT), comprised of 
ER Project, ESH-18, DOE Oversight Bureau (DOE-OB), 
NMED SWQB, and facility representatives has been formed 
to evaluate the completed assessments. 

6.3.1.2 To ensure the worst sites are evaluated first, the SWAT will 
prioritize sites identified as having bioaccumulators present 
(see Attachment D for bioaccumulator list). SWAT evalua
tions shall use only existing information and/or data for the 
PRS of interest as reported in Parts A and B of the ER-SOP-
2.01 site assessment (Attachments A and B). The ability of 
the SWAT to efficiently evaluate a site is directly dependent 
upon the PRS documentation to date. 

6.3.1.3 For sites where the Part B, Surface Water Site Assessment, 
score is higher than 50, the SWAT will complete an evalua
tion to assess the site for potential contaminant migration 
and to prioritize potential corrective actions for the site. 

6.3.1.4 For sites where the Part B, Surface Water Site Assessment, 
score is equal to or less than 50, no immediate action is 
required. This score reflects a site where there is a low 
potential for constituents in surface water and/or sediment to 
migrate off the site. These sites may not be included in a 
SWAT evaluation, but shall continue, as necessary, to be 
evaluated for other possible unacceptable environmental 
risks, such as human health and ecological risks. 

6.3.2 Implementing Site Actions and Tracking SWAT Recommendations 

6.3.2.1 Sites with COPCs present and which have high erosion 
potential require the SWAT to write a summary to the 
appropriate owner of the site in which the recommended 
corrective action is described. These corrective actions can 
be either minimal activities such as BMPs, which will 
temporarily stabilize the site until a final remedy can be 
applied or the final remedy itself. 

6.3.2.2 Temporary solutions require routine inspection and mainte
nance by the site owner to ensure their effectiveness. Final 
remedies will likely be contaminant removal or the application 
of an engineered solution to inhibit contamination migration 
while protecting state waters. 
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6.3.2.3 Upon completion of the corrective activities at a PRS, The 
ER Project and the FMU will generate an NFA report that 
describes the results of the actions. 

6.3.2.4 ESH-18 will review these written summaries in order to 
ensure all water-protection requirements are satisfied. 

6.3.2.5 ESH-18 will submit copies of these final reports to NMED 
and DOE-OB upon completion. 

6.3.3 Financial Responsibility for Corrective Actions 

6.3.3.1 The ER Project is responsible for ensuring that historic, 
inactive sites do not adversely effect the state's surface 
water quality. The ER Project will fund all corrective actions 
and stormwater BMPs at those sites. 

6.3.3.2 For inactive sites that have been created since 1988 and 
active sites that might currently be affecting water quality, 
the landlord of those sites or Facilities, Security, and 
Safeguard Division (FSS) will fund those actions. ESH-18 
will coordinate the implementation of corrective actions 
necessary at non-ER owned sites. 

7.0 REFERENCES 

The following documents have been cited within this procedure. 

AP-02.1, Procedure for LANL ER Records Management 

QP-2.2, Personnel Orientation and Training 

QP-4.2, Standard Operating Procedure Development 

EPA, "RCRA Facility Assessment Guidance," (OSWER, Washington, DC, 1986). 

New Mexico Water Quality Control Commission, "State of New Mexico Ground 
and Surface Water Quality Protection Regulations," (New Mexico Water Quality 
Control Commission, Santa Fe, NM, 1995). 

8.0 RECORDS 

The ER Project Office is responsible for submitting the following records 
(processed in accordance with AP-02.1) to the Records Processing Facility. 

8.1 Completed forms identified in Section 6.0 
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9.0 ATTACHMENTS 

The document user may employ documentation formats different from those 
attached to/named in this procedure-as long as the substituted formats in use 
provide, as a minimum, the information required in the official forms developed by 
the procedure. 

Attachment A: Constituent Assessment Form (form and completion instructions) 
(3 pages) 

Attachment B: Surface Water Site Assessment (form, matrix, and completion 
instructions) (7 pages) 

Attachment C: Table 1 -Summary of Regulatory Water Standards Used for ER 
Projects (5 pages) 

Attachment 0: Proposed ER Project Bioaccumulator List (1 page) 
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Constituent Assessment (Part A) 

Site Information 
1. PRS Number: __________________ _ 2. Date/Time: 

3. ER Point of Contact: ___________________ 4. FMU/Point of Contact: ______ I _________________ _ 

5. 0 HSWA 0 AOC (check both if AOC is on HSWA Permit) 6. Site Ranking System (SRS) #: ----------------

7. Description of the historical operations of this PRS: 

8. Description of the current operations of this PRS (if any): 

PRS Status 

9. Action/Status to Date (check all that apply) 
ONone 

Date Completed 
or Anticipated 

Field Investigation 0 Phase I 0 Phase II ........................................................................ _________________ _ 

Interim Measures 0 IM 0 BMPs ....................................................................................... _______________ _ 

Accelerated Cleanup OVCA 0 VCM ................................................................................ ________________ _ 

Other 0 Monitoring 0 CMs ................................................................................................ ------·----------

Report Status 0 RFI Report 0 SAP ................................................................................. ----------------

0 NFNDOU- If checked, supply criteria number(s): __________ _ 

Comments: 

Sample Information 

y N 
0 0 10. Have surface/sediment (depth less than 12 in.) samples been collected that reflect current site 

conditions? 
If yes: 1) Attach data. 

2) Include analyte name. value. units, location ID, sample ID, SAL, depth, and media (soil, tuff, etc.). 
3) Please attach existing map that shows where samples were taken, if available. 

0 0 11. Have surface water samples been collected that reflect site conditions? 
If yes: 1) Attach data. 

2) Include analyte name, value, units, location ID, filtered/nonfiltered, and flow data (if available). 

3) Please attach existing map that shows where samples were taken, if available. 

0 0 12. Is data pending? If yes: 1) List date data are anticipated:------------------------------------

2) Provide a list of COPCs identified in RFI Work Plan as an attachment. 

13. ER Representative:------------------------------------------------------------------
(Print name and title, then sign) 
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Instructions for Completing a Constituent Assessment Form (Part A) 

Part A of the procedure addresses both current and historic Laboratory operations that 
are known to have occurred at the PRS, the potential or probable constituents of 
concern for this PRS, and the status of work or actions taken at the PRS. 

Completion of Part A shall use only existing information and/or data that are available 
for the PRS of interest. The form itself may be completed electronically or manually by 
attaching the historic and current operations description from an RFI work plan or RFI 
Report. Available data tables may be copied from a work plan/report or queried from 
Facility for Information, Management, Analysis and Display (FIMAD) but should be 
submitted as an attachment to the completed form. The ability to efficiently complete 
Part A is directly dependent upon the knowledge about the PRS of interest and the PRS 
documentation to date. 

The FTL is responsible for the initiation and completion of the constituent-assessment 
process. Use an indelible dark-ink pen. Make an entry in each blank. For entry blanks 
for which no data are obtained, enter "UNK" for unknown, "N/A" for not applicable, or 
"NO" for not done, as appropriate. To change an entry, draw a single line through it, add 
the correct information above it, and date and initial the change. For all forms, complete 
the following information: 

Site Information: 

1. PRS Number- Use the PRS identification assigned by the ER Project for each 
site. If a map of the PRS and adjacent buildings within the Technical Area (TA) is 
available, please attach to Part A form. 

2. Date/Time- The date and time when the measurement was made, in the 
following formats: DD-MMM-YY (e.g., 01-JAN-91) and the 24-hour clock time 
(0837 for 8:37a.m. and 1912 for 7:12 p.m.). 

3. ER Point of Contact- Provide the name of the individual who completed Part A or 
another individual who is very knowledgeable about the site and the 
information/data requested for Part A. 

4. Facility Management Unit (FMU)/Responsible Party Contact- Provide the name 
of the individual who represents the facility where the PRS is located, and when 
coordination is necessary, is the point of contact for complying with Laboratory 
safety, security, or work-activity restrictions for the PRS. 

5. Permit Information- Is this PRS listed on the Module VIII or is it an Area Of 
Concern (AOC) (potentially on the permit also)? 

6. Site Ranking System Score- Provide the SRS score for this PRS from the most 
recent site ranking. 

7. Description of the historic operations of this PRS - Provide information regarding 
past site activities that may typically be found in the SWMU report, an RFI work 
plan and/or RFI report. Include the identification of all constituents used at the PRS 
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as raw materials, known constituent product intermediates and product 
constituents for other known processes. If available, attach previous information 
not collected by the ER Project to Part A. 

8. Description of current operations of this PRS (if any): Provide information 
regarding present site activities that may typically be found in the SWMU report, an 
RFI work plan and/or report or the current facility manager. Include the 
identification of all constituents used at the PRS as raw materials, known 
constituent-product intermediates and product constituents for other known 
processes. If information is available about these operations, attach the 
information to Part A. 

PRS Status: 

9. Action/Status to Date- Provide information on what type of field action has been 
proposed, completed, or is ongoing at a PRS. Also, provide information on the 
report/plan status of the site (e.g. RFI Work Plan, Sampling Analysis Plan, etc.). 
Check the appropriate fields on the form and provide the date that the action was 
completed or is anticipated to be completed. Provide additional information by 
circling the appropriate action (e.g., Phase I, under Field Investigation), or in the 
comment field. 

Sample Information: 

10. Soil/sediment sample descriptor information and sample data- Provide 
information/data that reflect only current ambient PRS field conditions which are 
above detection limits or background UTL values. Do not provide information/data 
with regard to past site conditions that no longer exist due to an action that has 
been taken at the PRS. Information/data are only for surface soils and sediments 
of less than 12 in. in depth. 

Provide additional information to support PRS data, (e.g., sample date; sample 
number; sample location coordinates' site map with sample locations; media
soil, sediment, tuff, etc.; data qualifiers; SALs; data detection/reporting limits; and 
supporting background data for the media where data is available). Editing or 
screening the data is not necessary at this time. All data that are available that 
meet the above specified identifiers should be reported. 

11. Surface water sample descriptor information -If surface water sample information 
is available, provide information regarding sample date, location, whether sample 
was filtered/nonfiltered, and flow information if available. If surface water samples 
represent runoff from more than one PRS, the other involved PRSs and their 
constituents must also be identified. 

12. If samples have been collected but data are not available, provide the anticipated 
date when the data could be available. Attach knowledge of process COPCs from 
RFI work plan. 

13. ER Representative Identification- Print your name and position title, then sign. 

ER-SOP-2.01, RO 
(ER 19990087) 

Attachment A Page 12 of 25 



Surface Water Site Assessment {Part B) 

Page 1 of 3 

Site Information: 
1 a. PRS Number: __________ _ 1 b. Structure Number: 1 c. FMU Number: _________ _ 

2. Date/Time: ______________________ _ 

Site Setting (check all that apply): 

3. 0 On mesa top (a). 
0 Within a bench of a canyon (b). 

0 In the canyon floor, but not in an established channel (c). 
0 Within an established channel in the canyon floor (d). 

Explanation: 

4. Estimated ground and/or canopy cover at site( deciduous leaves, pine needles, rocks, vegetation, trees, 

structures, asphalt, etc.): (o)D 
Estimated percentage of ground/canopy cover: 0 0% to 25% 

Explanation: 

5. Steepest slope at the impacted area: 

(a) (b) 

(b) 

0 Less than 10% 

Explanation: 

0 10% to 30% 
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Runoff Factors: 

y N 

Surface Water Site Assessment (Part B) 

Page 2 of 3 

0 0 6. Is there visible evidence of runoff discharging from the site? (If yes, answer questions 6a-6c below.) 

0 0 6a. Is runoff channelized? If yes, describe: 0 Man-made channel 0 Natural channel 

Explanation: 

6b. Where does evidence of runoff terminate? 

0 Drainage or wetland (name) _______________________ _ 

0 Within bench of canyon setting (name) ------------------------

0 Other (i.e., retention pond, meadow, mesa top) 

Explanation: 

0 0 6c. Has runoff caused visible erosion at the site? If yes, check type and explain below. 0 Sheet 0 Rill 0 Gully 

Explanation: 

Run-on Factors: 

Please rate the potential for stormwater to run onto this site (check either Item 7 QI Item 9): 

y N 
0 0 7. Are structures (i.e., buildings, roof drains, parking lots, storm drains) creating run-on to the site? 

Explanation: 

0 0 8. Are current operations (i.e., fire hydrants, NPDES outfalls) adversely impacting run-on to the site? 
Explanation: 

0 0 9. Are natural drainage patterns directing stormwater onto the site? 
Explanation: 
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Surface Water Site Assessment (Part B) 

Assessment Finding: 

y N 

Page 3 of 3 

0 0 10. Based on the criteria above and the assessment of this site, does a soil-erosion potential exist? 
(Refer to erosion-potential matrix) 

11. Signature: 

Water Quality/Hydrology Representative 

______ Initials of the independent reviewer Check here when the information is entered in the database: 0 
~·---------------------------------------------------------------------------~1 

This section is for ESH-18 notes, recommendations, and photographs. 

y N 

0 0 12a. Is there visible trash/debris on the site? 

0 0 12b. Is there visible trash/debris in the watercourse? 

13a. Description of existing BMPs: 

0 0 13b. Are BMPs being properly maintained? Provide description in "Other Internal Notes." 

Other Internal Notes: 

Los Alamos 
ER-SOP-2.01, RO Environmental Restoration Project 

ER-SOP-2.01, RO 
(ER 19990087) 

Attachment B Page 15 of 25 



Instructions for Completing a Surface Water Site Assessment Form 
(Part B) 

ESH-18 or ER Project Regulatory Compliance personnel will complete Part B, the 
Surface Water Site Assessment. Part B addresses erosion potential and is part of a 
systematic approach to quantify surface-water impacts at Laboratory sites. This 
procedure describes the process for determining whether a site has the potential to 
adversely affect surface-water quality by erosion from run-off. 

Field teams from ESH-18 or the ER Project will evaluate the field conditions to 
determine the potential for erosion or sediment migration. Based on the results of field 
evaluation, surface water corrective actions (BMPs) and/or NMED notifications may be 
required. 

Photographs will be taken to help document the field characteristics at some sites. A 
consideration of the visual site conditions is necessary to accurately provide a frame of 
reference for the site. Photographs are taken to visually enhance the field-site condition 
descriptions. 

Use an indelible dark-ink pen. Make an entry in each blank. For entry blanks for which 
no data are obtained, enter "UNK" for unknown, "N/A" for not applicable, or "ND" for not 
done, as appropriate. To change an entry, draw a single line through it, add the correct 
information above it, and date and initial the change. For all forms, complete the 
following information: 

Site Information: 

1 a. PRS Number- Use the PRS identification assigned by the ER Project to the site. 

1 b. Structure Number- Provide the nearest technical area/structure number. 

1 c. FMU Number- Provide the facility management unit number. 

2. Date/Time- The date and time when the measurement was made, in the 
following formats: DD-MMM-YY (e.g., 01-JAN-91) and the 24-hour clock time 
(0837 for 8:37a.m. and 1912 for 7:12p.m.). 

Site Setting: 

3. Check the appropriate setting(s) that best describes the location, in order of 
increasing concern, for the listed site. 

(a) Check "On mesa top" if site is situated on a defined mesa top (e.g., Three Mile 
Mesa). 

(b) Check "Within a bench in a canyon" if site is located over the edge of a mesa 
top and is either on a defined slope or bench (the original source may be 
located on mesa top). 
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(c) Check "In the canyon floor, but not in an established channel" if site is located 
in the bottom of the canyon exclusive of a defined drainage or bench setting. 
(A drainage is defined as having a bank and channel). 

(d) Check "Within established channel in the canyon floor" if site is located in the 
defined drainage portion of the canyon channel. (A drainage is defined as 
having a bank and channel). 

An explanation box is provided for a description of particular circumstances/ 
situations. Where more than one setting is checked, the most conservative will be 
used in scoring this criterion on the matrix. An example would be where a septic 
tank was located on a mesa top (a), but the outfall from the septic discharges over 
the mesa onto a defined slope or bench (b), the more conservative setting (b) 
would be used. 

4. Check the appropriate percentage of canopy and ground cover that best compares 
with the provided pictorial illustration for the site location. 

• Check from 0% to 25% if ground/canopy cover at site visually compares best 
with example (a). 

• Check 25% to 75% if ground/canopy cover at site visually compares best with 
example (b). 

• Check greater than 75% if ground/canopy cover at site visually compares best 
with example (c). 

An explanation box is provided to describe the type(s) of ground cover (e.g., pine 
needles, grass, asphalt, rock, etc.) and canopy cover (e.g., pine/juniper, 
deciduous/evergreen) observed at the site. Where more than one percentage is 
checked, the most conservative will be used in scoring this criterion on the matrix. 
An example would be where a septic tank was located in a densely vegetated area 
(c), but the outfall from the septic discharges over the mesa top into a less 
vegetated area (b), the most conservative coverage (b) would be used 

5. Check the appropriate slope(s) that best compare with the provided pictorial 
illustration for the site location. 

• Check less than 10% if slope at site visually compares to example (a). 

• Check 10% to 30% if slope at site visually compares to example (b). 

• Check greater than 30% if slope at site visually compares to example (c). 

An explanation box is provided to describe particular circumstances/situations. 
Where more than one slope steepness is checked, the most conservative will be 
used in scoring the criteria. An example would be where a septic tank was located 
on a mesa top (a), but the outfall from the septic discharges over the mesa onto a 
very steep slope (c), the most conservative slope (c) would be used. 
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Runoff Factors: 

6. Is there visible evidence of water and/or sediment discharging from PRS? If yes, 
complete parts a, b, and c. If no, proceed to question number 7. 

6a. Is runoff channelized? Check whether runoff discharges through man-made or 
natural drainage channels or from sheet flow. An explanation box is provided to 
describe the type of discharge. 

6b. Where does evidence of runoff terminate? Check whether visual evidence of runoff 
terminates into a known canyon (e.g., Pajarito), into a known sub-drainage or 
wetland, or into other flat lying areas (e.g., bench setting, meadows, detention 
ponds, etc.). If runoff can be traced to an observable endpoint or drainage, provide 
an adequate description of that location. 

6c. Has runoff caused visible erosion at the PRS? If yes, check sheet, rill, or gully 
erosion. An explanation box is provided to describe the visible signs of erosion and 
to provide an indication of the potential for the movement of surface sediments 
from the site. 

Run-on Factors: 

7. Are structures (i.e., buildings, roof drains, parking lots) creating run-on to this 
PRS? 

If structures, from existing or new construction for facilities, collect and/or divert 
storm water run-on onto the PRS being evaluated, check yes. An explanation box 
is provided to describe the potential for buildings, roof drains, and/or construction 
project sites larger than five acres, to increase the volume of run-on to the site. 

8. Are current operations adversely impacting storm water run-on to the PRS? 

If current operations (e.g., NPDES outfalls, salvage material storage areas, septic 
discharges) could adversely impact run-on to the site being evaluated, check yes. 
Nonstormwater discharges such as fire-protection devices, potable-water-system 
tank overflow, and dust-suppression activities are also of interest. An explanation 
box is provided to describe which operations may be impacting run-on. 

9. Are natural drainage patterns directing stormwater onto the PRS? 

If site is located in an area in which natural drainage patterns focus stormwater 
run-on onto a site, check yes. An explanation box is provided to describe the 
natural drainage that could potentially cause erosion. 

Typically, either question 7 or 9 would be selected independent of one another. If 
both are selected, then only one will be rated in the matrix because the weighting 
is identical. 
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Assessment Finding: 

10 Based on the above criteria and the assessment of the site, does soil-erosion 
potential exist? 

This is a subjective decision made by the field technician based on the evidence 
found at the site. The "potential" for soil erosion may exist without visible evidence 
of erosion being observed on the day of the assessment. 

Signature: 

11 . Name of Water Quality/Hydrology or ER Project Representative - Provide name 
of person who completed the surface water site assessment for this site as a 
representative of ESH-18 or the ER Project. After completion, provide a copy to the 
appropriate representatives for the site. 

ESH-18 Notes and Recommendations: 

12a. Is there visible trash/debris located on site? If trash/debris is observed at the site, 
check yes and provide comments in "Other Internal Notes." 

12b. Is there visible trash/debris in a watercourse? If trash/debris is observed within a 
watercourse as defined earlier in Section 3.15, check yes and provide comments in 
"Other Internal Notes". 

13a. Description of existing BMPs. Provide a brief description of BMPs that currently 
exist at the site. 

13b. Are BMPs being properly maintained? Check either yes/no and provide a 
description of the effectiveness or ineffectiveness of BMPs in "Other Internal 
Notes." 
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- -- -- - --- -- ---- -- -- -- --- --

Summary of Regulatory Water Standards Used for ER Projects a 

Drinking Water Standards NMEDd WQCC" Surface Water Standards NMED WQCC Groundwater Standards 

Analyte 
Chemicaf US EPA NMED Domestic I Livestock I Wildlife Human I Domestic I Irrigation 

Codeb MCL
1 

MCL9 Water Supply" Watering; Habita~ Healthk Water Usek 

(Jlg/1) (Jlg/1) (Jlg/1) (Jlg/1) (Jlg/1) (Jlg/1) Supplf (Jlg/1) (Jlg/1) 

15972-60-8 Alachlor 2.0E+OO 2.0E+OO - m - - - - -

AI Aluminum 5.0E+01" - - 5.0E+03 - - - 5.0E+03 

Sb Antimony 6.0E+OO 6.0E+OO - - - - - -
As Arsenic (cancer endpoint) 5.0E+01 5.0E+01 5.0E+01 2.0E+02 - 1.0E+02 - -

1912-24-9 Atrazine 3.0E+OO 3.0E+OO - - - - - -

Ba Barium 2.0E+03 2.0E+03 1.0E+03 - - 1.0E+03 - -
71-43-2 Benzene 5.0E+OO 5.0E+OO - - - 1.0E+01 - -

50-32-8 Benzo[a]pyrene 2.0E-01 2.0E-01 - - - 7.0E-01 - -
Be Beryllium 4.0E+OO 4.0E+OO - - - - - -

117-81-7 
Bis(2-ethylhexyl)phthalate 

6.0E+OO 6.0E+OO -(DEHP) (Di[ethylhexyl]phthalate) 
- - - - -

" Compiled on 01/06/97 by Linda Nonno (665-0725, lnonno@lanl.gov). Note: Values in this table are subject to change. Verify that you are using current values by checking the ER Project 
web site before use (http://erintemal.lanl.gov). 

b In order to enable joining in the FIMAD database, analyte codes replace CAS numbers for metals, radionuclides, and ions. 

c Chemicals include inorganics, high explosives, and organic compounds (volatile and semivolatile organic compounds, pesticides, and polychlorinated biphenyls). 
d New Mexico Environment Department 

" Water Quality Control Commission 
1 Maximum Contaminant Level (MCL) concentration from "Drinking Water Regulations and Health Advisories," October 1996, US Environmental Protection Agency (EPA) Office of Water, 

Washington, DC. (EPA 1996,1380). 
9 Maximum Contaminant Level (MCL) concentration from "Drinking Water Regulations," Title 20, Chapter 7, Part 1, NMED Drinking Water Bureau, January 1995, Santa Fe, NM (State of New 

I 

Mexico 1995, 1268). 
h Domestic Water Supply Standard from "Standards for Interstate and Intrastate Streams" (i.e., New Mexico surface water standards for domestic water supply), Title 20, Chapter 6, Part I , 

NMED WQCC, January 1995, Santa Fe, NM (State of New Mexico 1995, 1267). Based on the dissolved (i.e., filtered) portion with the exception of mercury, For radium-226 + radium-228, 
tritium, and gross alpha, the standard is based on the total (i.e., nonfiltered) portion. 

i Livestock Watering Standard from "Standards for Interstate arid Intrastate Streams," Title 20, Chapter 6, Part 1, NMED WQCC, January 1995, Santa Fe, NM (State of New Mexico 1995,1264 
Based on the dissolved (i.e., filtered) portion of water samples for inorganic chemicals with the exception of mercury. 

i Wildlife Habitat Standard from "Standards for Interstate and Intrastate Streams," Title 20, Chapter 6, Part 1, NMED WQCC, January 1995, Santa Fe, NM (State of New Mexico 1995, 1267). 
Based on total (i.e., nonfiltered) recoverable selenium and total mercury. 

k Groundwater standard from "New Mexico Water Quality Control Commission Regulations,:" Title 20, Chapter 6, Part 2, NMED WQCC, December 1995, Santa Fe, NM (State of New Mexico 
1995, 1318). Based on dissolved (i.e., filtered) portion with the exception of mercury, organic chemicals, and nonaqueous phase liquids (such as oil). 

m " -" = no standard. 
" US EPA Secondary Maximum Contaminant Level (SMCL) concentration from "Drinking Water Regulations and Health Advisories," May 1995, US EPA Office of Water Washington, DC (EPA 

1996, 1380). 
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Summary of Regulatory Water Standards Used for ER Projects (continued) 

I 
Drinking Water Standards NMED WQCC Surface Water Standards I NMED WQCC Groundwater Standards 

Analyte Chemica! US EPA I NMED Domestic I Livestock Wildlife Human Domestic I Irrigation 
Code I MCL MCL Water Supply Watering Habitat Health Water Supply Use 

(f..lg/1) (f..lg/1) (f..lg/1) (f..lg/1) (f..lg/1) (f..lg/1) (f..lg/1) (f..lg/1) 

B Boron - - - 5.0E+03 - - - 7.5E+02 

Cd Cadmium 5.0E+OO 5.0E+OO 1.0E+01 5.0E+01 - 1.0E+01 - -
1563-66-2 Carbofuran 4.0E+01 4.0E+01 - - - - - -
56-23-5 Carbon Tetrachloride 5.0E+OO 5.0E+OO - - - 1.0E+01 - -

57-74-9 Chlordane 2.0E+OO 2.0E+OO - - - - - -
Cl(-1) Chloride 2.5E+05n - - - - - 2.5E+05 -

108-90-7 Chlorobenzene (Monochlorobenzene) 1.0E+02 1.0E+02 - - - - - -
67-66-3 Chloroform (Trichloromethane) 1.0E+02° 1.0E+02° - - - 1.0E+02 - -

Cr 
Chromium (must include both trivalent 

1.0E+02 1.0E+02 5.0E+01 1.0E+03 - 5.0E+01 - -
and hexavalent forms) 

Co Cobalt - - - 1.0E+03 - - - 5.0E+01 

Cu Copper 1.3E+03P 1.3E+03P - 5.0E+02 -· - 1.0E+03 -
Cn(-1) Cyanide 2.0E+02 2.0E+02 2.0E+02 - - 2.0E+02 - -

75-99-0 Dalapon 2.0E+02 2.0E+02 - - - - - -
96-12-8 1 ,2-Dibromo-3-chloropropane 2.0E-01 2.0E-01 - - - - - -

106-93-4 
1 ,2-Dibromoethane 

5.0E-02 5.0E-02 I - I - I - I 1.0E-01 
(Ethylene Dibromide) - -

95-50-1 1 ,2-Dichlorobenzene(o) 6.0E+02 6.0E+02 - - - - - -
541-73-1 1 ,3-Dichlorobenzene(m) 6.0E+02 - - - - - - I -
106-46-7 1 ,4-Dichlorobenzene(p) 7.5E+01 7.5E+01 - - - - - -
75-34-3 1, 1-Dichloroethane - - - - - 2.5E+01 - I -
107-06-2 1 ,2-Dichloroethane (EDC) 5.0E+OO 5.0E+OO - - - 1.0E+01 - -

75-35-4 1 , 1-Dichloroethylene ( 1 , 1-DCE) 7.0E+OO 7.0E+OO - - - 5.0E+OO - -

156-59-2 1 ,2-Dichloroethylene (cis) 7.0E+01 7.0E+01 - - - - - -
156-60-5 1 ,2-Dichloroethylene (trans) 1.0E+02 1.0E+02 - - - - - -
94-75-7 2,4-Dichlorophenoxyacetic Acid 7.0E+01 7.0E+01 - - - - - -

n US EPA Secondary Maximum Contaminant Level (SMCL) concentration from "Drinking Water Regulations and Health Advisories," May 1995, US EPA Office of Water Washington, DC (EPA 
1996, 1380). 

0 The State (State of New Mexico 1995, 1268) and EPA (EPA 1996, 1380) MCL for clioroform is the MCL for total trihalomethanes. Total trihalomethanes is defined as the sum of the 
concentration of the following trihalomethane compounds: chloroform, dibromochloromethan8, bromodichloromethane, and tribromomethane (bromoform). 

P US EPA MCL is under review (EPA 1996,1380). Number presented is the EPA action level. Although the EPA MCL is under review, to NMED Drinking Water Bureau has adopted the action 
level. 
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--
Summary of Regulatory Water Standards Used for ER Projects (continued) 

Drinking Water Standards I NMED WQCC Surface Water Standards I NMED WQCC Groundwater Standards 

Analyte Chemica! us EPA I NMED Domestic I Livestock Wildlife Human Domestic Irrigation 
Code MCL MCL Water Supply Watering Habitat Health Water Supply Use 

(J..Lg/1) (J..Lg/1) (J..Lg/1) (J..Lg/1) (J..Lg/1) (J..Lg/1) (J..Lg/1) (J..Lg/1) 

78-87-5 1 ,2-Dichloropropane 5.0E+OO 5.0E+OO - - - - - -
103-23-1 Di(2-ethylhexyl)adipate 4.0E+02 4.0E+02 - - - - - -
88-85-7 Dinoseb 7.0E+OO 7.0E+OO - - - - -- -

85-00-7 Diquat 2.0E+01 2.0E+01 - - - - - -

145-73-3 Endothall 1.0E+02 1.0E+02 - - - - - -

72-20-8 Endrin 2.0E+OO 2.0E+OO - - - - - -

100-41-1 Ethyl benzene 7.0E+02 7.0E+02 - - - 7.5E+02 - -

F(-1) Fluoride 4.0E+03" 4.0E+03 - - - 1.6E+03 - -

1071-83-6 Glyphosate 7.0E+02 7.0E+02 - - - - - -

76-44-8 Heptachlor 4.0E-01 4.0E-01 - - - - - -

1024-57-3 Heptachlor epoxide 2.0E-01 2.0E-01 - - - - - -

118-74-1 Hexachlorobenzene 1.0E+OO 1.0E+OO - - - - - -

58-89-9 HCH (gamma) Lindane 2.0E-01 2.0E-01 - - - - - -

77-47-4 Hexachlorocyclopentadiene 5.0E+01 5.0E+01 - - - - - -

Fe Iron 3.0E+02" - - - - 1.0E+03 - -

Pb Lead 1.5E+01P 1.5E+01P 5.0E+01 1.0E+02 - 5.0E+01 - -

l'vtl Manganese 5.0E+01" - - - - - 2.0E+02 -

Hg Mercury (inorganic) 2.0E+OO 2.0E+OO 2.0E+OO 1.0E+01 1.2E+02 2.0E+OO - -

72-43-5 Methoxychlor 4.0E+01 4.0E+01 - - - - - -

75-09-2 Methylene Chloride (Dichloromethane) 5.0E+OO 5.0E+OO - - - 1.0E+02 - -

Mo Molybdenum - - - - - - - 1.0E+03 

n/aq Naphthalene + monomethylnaph-
- - - - - 3.0E+01 - -

thalenes 
Ni Nickel (soluble salts) - 1.0E+02 -- - - - - 2.0E+02 

NOJ(-1) Nitrate (as N) 1.0E+04 1.0E+04 1.0E+04 - - 1.0E+04 - -

NCh/NOJ Total Nitrate+ Nitrate (as N) 1.0E+04 1.0E+04 - - - - - -

" US EPA Secondary Maximum Contaminant Level (SMCL) concentration from "Drinking Water Regulations and Health Advisories," May 1995, US EPA Office of Water Washington, DC (EPA 
1996, 1380). 

P US EPA MCL is under review (EPA 1996, 1380). Number presented is the EPA action level. Although the EPA MCL is under review, to NMED Drinking Water Bureau has adopted the action 
level. 

q n/a = not applicable 
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Summary of Regulatory Water Standards Used for ER Projects (continued) 

Drinking Water Standards NMED WQCC Surface Water Standards NMED WQCC Groundwater Standards 

Analyte 
Chemical US EPA NMED Domestic Livestock Wildlife Human Domestic Irrigation 

Code MCL MCL Water Supply Watering Habitat Health Water Supply Use 

(l!gll) (l!gll) (l!gll) (~ig/1) (l!gll) (~ig/1) (~ig/1) (~ig/1) 

N0.1(-1) Nitrite (as N) 1.0E+03 1.0E+03 - - - - - -

23135-22-0 Ox amyl 2.0E+02 2.0E+02 - - - - - -

87-86-5 Pentachlorophenol 1.0E+OO 1.0E+OO - - - - - -

pH pH 6.5-8.5 pt-f - - - - - - -
n/aq Phenols (Total of all phenol cmpds) - - - - - - 5.0E+OO -

1918-02-1 Picloram 5.0E+02 5.0E+02 - - - - - -

1336-36-3 Polychlorinated biphenyls (PCBs) 5.0E-01 5.0E-01 - - - 1.0E+OO - -

Se Selenium 5.0E+01 5.0E+01 5.0E+01 5.0E+01 2.0E+OO 5.0E+01 - -

Ag Silver 1.0E+02" - 5.0E+01 - - 5.0E+01 - -
122-34-9 Simazine 4.0E+OO 4.0E+OO - - - - - -

so4 Sulfate 2.5E+05" - - - - - 6.0E+05 --
100-42-5 Styrene 1.0E+02 1.0E+02 - - - - - -
1746-01-6 2,3,7,8-TCDD (Dioxin) 3.0E-05 3.0E-05 - - - - - -
79-34-5 1,1 ,2,2-Tetrachloroethane - - - - - 1.0E+01 - -

127-18-4 Tetrachloroethylene (PCE) 5.0E+OO 5.0E+OO - - - 2.0E+01 - -

Tl Thallium 2.0E+OO 2.0E+OO - - - - - -
108-88-3 Toluene 1.0E+03 1.0E+03 - - - 7.5E+02 - -

TDS Total Dissolved Solids 5.0E+05" - - - - - 1.0E+06 

8001-35-2 Toxaphene 3.0E+OO 3.0E+OO - - - - - -
120-82-1 1 ,2,4-Trichlorobenzene 7.0E+01 7.0E+01 - - - - - -

71-55-6 1,1, 1-Trichloroethane 2.0E+02 2.0E+02 - - - 6.0E+01 - -
79-00-5 1,1 ,2-Trichloroethane 5.0E+OO 5.0E+OO - - - 1.0E+01 - -
79-01-6 Trichloroethylene (TCE) 5.0E+OO 5.0E+OO - - - 1.0E+02 - -

93-72-1 
2-(2,4,5-Trichlorophenoxy)propionic 

5.0E+01 5.0E+01 - - - - - -
Acid (2,4,5-TP) 

ifULU~Lt Uranium (soluble salts) - - 5.0E+03 - - 5.0E+03 - -

v Vanadium - - - 1.0E+02 - - - -

75-01-4 Vinyl Chloride 2.0E+OO 2.0E+OO - - - 1.0E+OO - -

" US EPA Secondary Maximum Contaminant Level (SMCL) concentration from "Drinking Water Regulations and Health Advisories," May 1995, US EPA Office of Water Washington, DC (EPA 
1996, 1380). 

q n/a = not applicable 
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Summary of Regulatory Water Standards Used for ER Projects (concluded) 

Drinking Water Standards NMED WQCC Surface Water Standards NMED WQCC Groundwater Standards 

Analyte Chemical US EPA NMED Domestic Livestock Wildlife Human Domestic Irrigation 
Code MCL MCL Water Supply Watering Habitat Health Water Supply Use 

(Jlg/1) (Jlg/1) (Jlg/1) {Jlg/1) (Jlg/1) (Jlg!l) (Jlg/1) (Jlg/1) 

1330-20-7 Xylene (mixed) 1.0E+04 1.0E+04 -- - - 6.2E+02 - -
Zn Zinc 5.0E+03" - - 2.5E+04 - - 1.0E+04 -

ALPHA 
Gross Alpha (Does not include Radon 1.5E+01 1.5E+01 1.5E+01 1.5E+01 - - - -
or Uranium.) 

226/228Ra Radium-226 + Radium-228 5.0E+OO 5.0E+OO 3.0E+01 .OE+01 .OE+01 - -

""Sr Strontium-90 - 8.0E+OO - - - - - -

u Uranium (radionuclide) 2.0E+01 Jlg/1' sect.207(b/ - - - - - -

"H Tritium - 2.0E+04 2.0E+04 2.0E+04 - - - -

r Maximum Contaminant Level (MCL) concentration from "Drinking Water Regulations and Health Advisories," October 1996, US Environmental Protection Agency (EPA) Office of Water, 
Washington, DC. (EPA 1996,1380). 

" US EPA Secondary Maximum Contaminant Level (SMCL) concentration from 'Drinking Water Regulations and Health Advisories," May 1995, US EPA Office of Water Washington, DC (EPA 
1996, 1380). 

' Proposed US EPA MCL (EPA 1996,1380). Number presented is the EPA action level. 
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ER Project List of Potential Bioaccumulation Compounds 

The priority list of compounds with a potential for bioaccumulation at the Laboratory is 
provided with the stipulation that the list is still under development. Compounds are 
being evaluated based on 

1) toxicity, 

2) frequency of occurrence at the Laboratory including the use of the co-occurrence 
of a bioaccumulator with another chemical as a marker for the bioaccumulator 
when supported by historical data or site sampling data, 

3) potential for receptors including sensitive species and habitat at the Laboratory, 
and 

4) bioconcentration factor (BCF) adjusted for environmental factors at the 
Laboratory or based on site-specific data. 

Use the following list of compounds-currently in the category of "high priority" 
bioaccumulators-in assessing SOP 2.01 concerns at the Laboratory. 

• Cadmium 

• Cesium-137 

• Mercury 

• Strontium-90 

• All arochlors (PCBs) 
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U.S. Department of Energy 
Washington, D.C. 

SUBJECT: QUALITY ASSURANCE 

ORDER 

DOE 0414.1A 

Approved: 9-29-99 
Review Date: 9-29-01 

Chg 1:7-12-01 

1. OBJECTIVES. To establish an effective management system [i.e., quality assurance programs 
(QAPs)] using the performance requirements of this Order, coupled with technical standards 
where appropriate, that ensures the following. 

a. Senior management provides planning, organization, direction, control, and support to 
achieve Department of Energy (DOE), including the National Nuclear Security 

Administration (NNSA), objectives. 

b. Line organizations achieve and maintain quality. 

(.;. Line organizations minimize environmental, safety, and health risks and impacts while 

maximizing reliability and performance. 

d. Line organizations have :1 basic management system in place supporting this Order that is 

consistent with the principles and functions of DOE P 450.4, SAFETY N1ANAGEMENT 

SYSTEM POLICY. 

e. Each DOE element, including the NNSA, reviews, evaluates, and improves its overall 

performance and that of its contractors using a rigorous assessment process based on an 
approved Quality Assurance Program [see 48 Code of Federal Regulations (CFR) 

970.1001(d) and DOE P 450.5]. 

2. CANCELLATION. DOE 0 414.1, QUALITY ASSURANCE, dated 11-24-98 is canceled. 

Cancellation of a directive does not, by itself, modify or otherwise affect any contractual 

obligation to comply with such a directive. Canceled directives that are incorporated by 

reference in a contract must remain in effect until the contract is modified to delete the 
requirements in the canceled directives. 

3. APPLICABILITY. 

a. DOE Elements. including the NNSA DOE elements must follow this Order when 

performing their work. 

b. Contractors. The contractor requirements document (CRD), Attachment 1, sets forth 

intended requirements to be applied to all contractors (e.g., management and integration, 

management and operation) responsible for DOE-owned or -leased facilities and 
Vertical line denotes change. 
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associated items and services. This includes work that may take place outside the physical 
boundaries of a DOE facility or work performed by suppliers and subcontractors (such as 
design, manufacturing, or analytical laboratory services). DOE elements must use a graded 
approach to determine the other contractors to whom the requirements will apply. 
Contractor compliance with the CRD will be required to the extent set forth in a contract. 

c. Exclusions. Executive Order 12344, statutorily prescribed by P.L. 98-525 (42 U.S.C. 
7158, note), establishes the responsibilities and authority of the Director, Office of Naval 
Reactors, for all facilities and work that comprise the Program, which is a joint Navy-DOE 
organization. These executive and legislative actions establish the Director's responsibilities 
for the safety of reactors and associated naval nuclear propulsion plants, the control of 
radiation and radioactivity associated with naval nuclear propulsion plants, and the 
operating practices and procedures applicable to naval nuclear propulsion plants. The 
Director must establish the quality assurance requirements implemented within the Program. 
Accordingly, this Order does not apply to the Naval Reactors Program. 

d. Other Quality Requirements. 

(1) Some portions of DOE work are subject to regulation by quality assurance 

requirements from the Nuclear Regulatory Commission (NRC), an NRC Agreement 
State, the Environmental Protection Agency, DOE (10 CFR 830.120), or other 
government agencies. This Order applies to those portions of the work that are not 
so regulated. 

(2) DOE elements may impose additional quality requirements and/or specific standards 
as necessary for certain types of work (e.g., the Office of Defense Programs nuclear 
weapons production standard, QC-1, or the Office of Civilian Radioactive Waste 

Management requirement, RW-0333P) to ensure that the work meets their 
expectations and the requirements of this Order. 

(3) DOE endorses the use of a single integrated quality assurance program (QAP) to 
satisfy the requirements for the regulated work, any additional quality requirements 

imposed by DOE elements, and the requirements of this Order. 

4. REQUIREMENTS. 

a. General 

( 1) DOE elements must implement the quality assurance criteria in a manner sufficient to 

achieve adequate protection of the workers, the public, and the environment, taking 
into account the work to be performed and the associated hazards. 



DOE 0 414.1A 
9-29-99 

(2) 

(3) 

(4) 

(5) 

DOE elements must develop their QAPs by applying the quality assurance criteria 

specified in Paragraph 4b, using a graded approach. 

DOE elements must consider the guidance on quality assurance provided in 

Paragraph 6 to develop and implement their QAPs. 

DOE elements not presently in compliance with this Order must develop and 

implement a QAP within 90 days of the date of this Order. QAPs approved in 
accordance with DOE 0 414.1 must be revised to address enhancements made by 
this Order. 

The QAP must describe how the criteria will be satisfied. 

3 

(6) DOE elements must identify, document, and use appropriate standards (consistent 

with the National Technology Transfer and Advancement Act, P.L. 104-113, and 
Office of Management and Budget Circular A-119), wherever applicable, to develop 
and implement QAPs. 

'7) j I ' ' 

(~) 

The QAP must describe how the graded approach will be applied. 

The QAP nmst discuss how it integrates and satisfies quality requirements or sinlilar 

management system requirements (such as environmental or safety) from sources 
other than this Order (see DOE P 450.4). 

(9) DOE elements must respond to safety issues identified in Office of Oversight (EH-2) 

reports using a written corrective action plan (CAP). DOE elements must apply the 
SAFETY ISSUE CORRECTIVE ACTION PROCESS (see Attachment 2) for 
CAP development and implementation. 

b. Quality Assurance Criteria. 

( 1' '.) Management. 

(a) Criterion 1--Program. 

l A written QAP must be developed, implemented, and maintained. 

2. The QAP must describe the organizational structure, functional 

responsibilities, levels of authority, and interfaces for those managing, 
performing, and assessing the work. 

3. The QAP must describe management processes, including planning, 

scheduling, and resource considerations. 



4 

(b) Criterion 2-Personnel Training and Qualification. 

DOE 0 414.1A 
9-29-99 

1 Personnel must be trained and qualified to ensure they are capable of 

performing their assigned work. 

2. Personnel must be provided continuing training to ensure that job 

proficiency is maintained. 

(c) Criterion 3---Quality Improvement. 

1 Processes to detect and prevent quality problems must be established 

and implemented. 

2 Items, services, and processes that do not meet established requirements 

must be identified, controlled, and corrected according to the importance 
of the problem and the work affected . 

.3. Correction must include identifying the c~uses of problems and working 

to prevent recurrence. 

:± Item characteristics, process implementation, and other quality-related 

information must be reviewed and the data analyzed to identity items, 
services, and processes needing improvement. 

(d) Criterion 4--Documents and Records. 

1 Documents must be prepared, reviewed, approved, issued, used, and 

revised to prescribe processes, specifY requirements, or establish design. 

2. Records must be specified, prepared, reviewed, approved, and 

maintained. 

(2) Performance. 

(a) Criterion 5-W ork Processes. 

1 Work must be performed to established technical standards and 

administrative controls using approved instructions, procedures, or other 
appropriate means. 

2. Items must be identified and controlled to ensure their proper use . 

.3. Items must be maintained to prevent their damage, loss, or deterioration. 
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1 Equipment used for process monitoring or data collection must be 

calibrated and maintained. 

(b) Criterion &-Design. 

l Items and processes must be designed using sound engineering/scientific 

principles and appropriate standards. 

2. Design work, including changes, must incorporate applicable 

requirements and design bases . 

.3. Design interfaces must be identified and controlled. 

1 The adequacy of design products must be verified or validated by 

individuals or groups other than those who performed the work. 

~ Verification and validation work must be completed before approval and 

implementation of the design. 

(c) Criterion 7-Procurement. 

l Procured items and services must meet established requirements and 

perform as specified. 

2. Prospective suppliers must be evaluated and selected on the basis of 

specified criteria . 

.3. Processes to ensure that approved suppliers continue to provide 

acceptable items and services must be established and implemented. 

(d) Criterion 8-Inspection and Acceptance Testing. 

5 

l Inspection and testing of specified items, services, and processes must be 

conducted using established acceptance and performance criteria. 

2. Equipment used for inspections and tests must be calibrated and 

maintained. 

(3) Assessment. 

(a) Criterion 9-Management Assessment. 

l Managers must assess their management processes. 

2. Problems that hinder the organization from achieving its objectives must 

be identified and corrected. 
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(b) Criterion 1 0---Independent Assessment. 

DOE 0 414.1A 
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1 Independent assessments must be planned and conducted to measure 

item and service quality, to measure the adequacy of work performance, 
and to promote improvement. 

2. The group performing independent assessments must have sufficient 

authority and freedom from the line to carry out its responsibilities . 

.3. Persons conducting independent assessments must be technically qualified 

and knowledgeable in the areas assessed. 

5. RESPONSIBILITIES. Senior management must be responsible for QAP implementation, 

assessment, and improvement (see Paragraph 6.d.). 

a. Deputy Secretazy. 

( 1) Serves as the Departmental focal point for quality assurance issues and quality 

problem resolution, and provides leadership for quality assurance implementation. 
Charters the Quality Assurance Working Group (QA WG) under the leadership of a 
chairperson who assists with these responsibilities. The QA WG Chairperson is 
responsible for leading a QA WG comprised of appointed senior managers or 
designees from DOE Headquarters elements, field elements, and DOE contractors 
that will--

(a) identity and resolve cross-cutting quality assurance issues within the 

Department; 

(b) develop Departmental quality assurance positions and provide appropriate 

recommendations, advice, and counsel to the Deputy Secretary; and 

(c) periodically report on the effectiveness of quality assurance policy 

implementation. 

(2) Resolves disputes concerning corrective actions for safety issues contained in Office 

of Oversight reports. 

b. Secretarial Officers fSOs). 

( 1) Ensure that Headquarters, field elements, and contractors implement this Order in an 

integrated manner and coordinate the resolution of quality issues among these 
organizations. 
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(2) Develop, approve, and implement a QAP governing the work of their organizations in 

accordance with the requirements of Paragraph 4, as applicable. IdentifY the senior 

management position specifically assigned this responsibility. 

(3) Provide direction and resources for implementing the requirements for work within 
their purview. 

(4) Review and concur with field element QAPs. Review and approve new and revised 
contractor QAPs within their purview or delegate this authority to the relevant field 

element manager. QAPs must be reviewed and approved--or rejected-within 90 

days of receipt. 

( 5) Perform management and independent assessments to evaluate the adequacy and 
implementation of their Headquarters element QAP and to improve organizational 

performance. 

(6) Designate individual(s) to be responsible for bringing the following to the attention of 

the appropriate Contracting Officer: 

(a) each procurement requiring application ofthe CRD (Attachment 1) (and 10 

CFR 830.120, where applicable), 

(b) requirements for flow down of provisions of the CRD to any subcontract or 
sub-award, and 

(c) provisions of the CRD with which the contractor or subcontractor is to comply. 

(7) Prepare a CAP to address safety issues (i.e., quality problems) identified by the 

Office of Oversight reports. 

c. Assistant Secretazy for Environment Safety and Health (EH-1), acting as DOE's 

independent element responsible for safety aspects relative to public and worker health and 

safety and environmental protection, has the following responsibilities in addition to those 

prescribed in Paragraph 5b. 

( l) Develop and maintain quality assurance policy, requirements, guides, and standards 

for DOE work. 

(2) Provide advice and assistance (including QAP reviews) to DOE elements and 

contractors concerning implementation of this Order. 

Vertical line denotes change. 
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(3) Provide a central point of contact for coordination within DOE and act as liaison with 

other agencies and groups in the development of quality assurance policy, standards, 
guidance, and requirements. 

(4) Review proposed statutes (where appropriate), regulations, standards, DOE 

directives, and requirements for their application to and potential impact on DOE 
quality programs. 

d. Deputy Assistant Secretazy for Oversight (EH-2), acting as the Department's independent 

element responsible for the oversight of environment, safety, and health, has the following 
responsibilities. 

( 1) Assess and report to the Secretary of Energy on all aspects of safety related to 

implementation of this Order, including performance of the Secretarial Offices, field 
elements, and contractors. 

(2) Review and comment on proposed quality assurance policy, regulations, standards, 

and requirements to assess their potential effects on the safety of opemtions at DOE 
facilities. 

(3) Review and comment on proposed actions to correct safety issues identified in 

oversight reports. 

e. Field Elem~nt Managers. 

( 1) Develop, approve, and implement a QAP governing the work of the field element in 

accordance with the requirements of Paragraph 4, as applicable. Identify the senior 
management position specifically assigned this responsibility. Submit the QAP to the 
Lead Program Secretarial Officer for review and concurrence. 

(2) Review and, where delegated authority to do so, approve new and revised QAPs for 

contractors within their purview. QAPs must be reviewed and approved--or 
rejected-within 90 days of receipt from the contractor. 

(3) Perform independent assessments of contractor organizations to evaluate the 

adequacy and implementation of their QAPs. Other suitable methods may be used in 
combination with independent assessments. 

( 4) Perform management and independent assessments to evaluate the adequacy and 

implementation of their Field Element QAP and to improve organizational 
performance. Perform independent assessments of corrective actions taken for safety 
issues identified by the Office of Oversight to verify effective implementation. 
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(5) Prepare a CAP to address safety issues (i.e., quality problems) identified by the 
Office of Oversight. 

9 

f Contracting Officers, based on the advice of the procurement request originator or other 
designated individual, must apply the provisions of the CRD to awards falling within the 
scope of this Order. Provisions must be incorporated in time for the contractors to comply 
with the requirements of Attachment 1. 

6. REFERENCES. Guidance and responsibilities for implementing this Order are provided by the 
latest revision of the following: 

a. DOE G 414.1-2 (previously DOE G 830.120), QUALITY ASSURANCE 
MANAGEMENT SYSTEM GUIDE FOR USE WITH 10 CFR 830.120 AND DOE 0 
414.1; 

b. DOE G 414.1-1, IMPLEMENTATION GUIDE FOR USE WITH INDEPENDENT 
AND MANAGEMENT ASSESSMENT REQUIREMENTS OF 10 CFR 830.120 AND 
DOE 5700.6C, QUALITY ASSURANCE; 

c. DOE G 440.1-6, IMPLEMENTATION GUIDE FOR USE WITH 
SUSPECT/COUNTERFEIT ITEMS REQUIREMENTS OF DOE 0 440.1, WORKER 
PROTECTION MANAGEMENT; 10 CFR 830.120; AND DOE 57G0.6C, QUALITY 
ASSURANCE; and 

d. DOE M 411.1-1, SAFETY MANAGEMENT FUNCTIONS, RESPONSIBILITIES, 
AND AUTHORITIES MANUAL. 

7. DEFINITIONS. 

a. Assessment. The act of reviewing, evaluating, inspecting, testing, checking, surveillance, 
auditing, or otherwise determining and documenting whether items, processes, systems, or 
services meet specified requirements and are performing effectively. 

b. Graded Approach The process by which the level of detail in analyses, documentation, 
and actions necessary to comply with requirements is commensurate with-

• the relative importance to safety, safeguards, and security; 
• the magnitude of any hazard involved; 
• the life-cycle stage of a facility; 

the programmatic mission of a facility; 
the particular characteristics of a facility; and 
any other relevant factors. 
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c. 

d. 

e. 

f. 

g. 

h. 

l. 
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Item. An all-inclusive term used in place of any of the following: appurtenance, 
assembly, component, equipment, material, module, part, structure, subassembly, 
subsystem, system, unit, or support systems. 

Quality. The condition achieved when an item, service, or process meets or 
exceeds the user's requirements and expectations. 

Quality Assurance. All those actions that provide confidence that quality is 
achieved. 

Quality Assurance Program. The overall program (management system) 
established to assign responsibilities and authorities, define policies and 
requirements, and provide for the performance and assessment of work. 

Safety. An all-inclusive term used synonymously with environment, safety, and 
health to encompass protection of the public, the workers, and the environment. 

Service. The performance of work, such as design, construction, fabrication, 
decontamination, environmental remediation, waste management, laboratory 
sample analysis, inspection, nondestructive examination/testing, environmental 
qualification, equipment qualification, repair, installation, or the like. 

Work. The process of performing a defined task or activity; for example, research 
and development, operations, environmental remediation, maintenance and repair, 
administration, software development and use, inspection, safeguards and 
security, data collection, and analysis. 

8. CONTACT. Questions concerning this Order should be addressed to Gustave E. 
Danielson, Office ofNuclear Safety Policy and Standards, 301-903-2954 or 
bud.danielson@eh.doe .gov. 

BY ORDER OF THE SECRETARY OF ENERGY: 

DAVIDM. KLAUS 
DIRECTOR OF MANAGEMENT 
AND ADMINISTRATION 
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CONTRACTOR REQUIREMENTS DOCUMENT 

DOE 0 414.1A, QUALITY ASSURANCE 
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Page 1 

1. DENERAL REQUIREMENTS. 

a. A contractor mu.o;;t accomplish the following. 

(1) Assign and identify the senior management position responsible for Quality Assurance 
Program (QAP) development, implementation, assessment, and improvement. 

(2) Implement the quality assurance criteria in a manner sufficient to achieve adequate 
protection of the workers, the public, and the environment, taking into account the 
work to be performed and the associated hazards. 

(3) Develop a QAP for the work as specified in its contract by applying the quality 
assurance criteria specified in Paragmph 2 below. The QAP must-

(a) discuss how the QA criteria will be satisfied; 

(b) use a graded approach to apply the QA criteria; 

(c) describe how the graded approach will be applied; 

(d) integrate and satisfY quality requirements from sources other than Paragraph 2; 

(e) integrate the QA criteria with the safety management system (SMS) description 
developed for 48 Code of Federal Regulations (CFR) 970.5204-2, or 
describe how the QA criteria will be applied to the SMS; 

(f) describe how the QA criteria will be applied to subcontractors and suppliers. 

(4) IdentifY, document, and use appropriate standards (consistent with the National 
Technology Tmnsfer and Advancement Act, P.L. I 04-113, and Office of 
Management and Budget Circular A-119), wherever applicable, to develop and 
implement the QAP. 

(5) Determine the subcontractors and suppliers to whom the QA criteria will be applied. 
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Submit the QAP to the Department of Energy (DOE) for approval prior to starting 
work under the contract or as specified by DOE. 

(a) QAPs approved in accordance with DOE 0 414.1 must be revised to address 
enhancements made by this CRD. (see Paragraph 1b). 

(b) The QAP will be regarded as approved by DOE 90 days after submittal, unless 
approved or rejected by DOE at an earlier date, and must include any 
modification made or directed by DOE. 

(7) Implement.. the QAP as approved and modified by DOE. 

b. A contractor may, at any time, make changes to an approved QAP. 

(1) 

(J) 

Changes made over the previous year must be submitted annually to DOE for review 
and approval. 

In the submittaL identify the changes, the reason for the changes, and the basis for 
concluding that the revised QAP continues to satisfy the requirements ofthis CRD. 

Changes made to correGt spelling, punctuation, or other editorial items do not require 
explanation. 

c. Other Quality Requirements. 

(1) Some portions of DOE work are subject to regulation by quality assurance 
requirements from the Nuclear Regulatory Commission (NRC), an NRC Agreement 
State, the Environmental Protection Agency, DOE (10 CFR 830.120), or other 
government agencies. DOE 0 414.1A applies to those portions of the work that are 
not so regulated. 

(2) DOE elements may impose additional quality requirements and/or specific standards 
as necessary for certain types of work (e.g., the Office of Defense Programs nuclear 
weapons production standard, QC-1, or the Office of Civilian Radioactive Waste 
Management requirement, RW-0333P) to ensure that it meets their expectations, as 
well as those of DOE 0 414.1A. 

(3) DOE endorses the use of a single integrated QAP to satisfy requirements for the 
regulated work, any additional quality requirements imposed by DOE elements, and 
the requirements of this Order. 

d. Contractors must consider the guidance on quality assurance provided by the latest revision 
of the documents listed below in developing and implementing their QAPs: 
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(1) DOE G 414.1-2 (previously DOE G 830.120), QUALITY ASSURANCE 

MANAGEMENT SYSTEM GUIDE FOR USE WITH 10 CFR 830.120 AND 
DOE 0414.1; 

(2) DOE G 414.1-1, IMPLEMENTATION GUIDE FOR USE WITH 

INDEPENDENT AND MANAGEMENT ASSESSMENT REQUIREMENTS OF 
10 CFR 830.120 AND DOE 5700.6C, QUALITY ASSURANCE; and 

(3) DOE G 440.1-6, IMPLEMENTATION GUIDE FOR USE WITH 

SUSPECT/COUNTERFEIT ITEMS REQUIREMENTS OF DOE 0 440.1, 
WORKER PROTECTION MANAGEMENT; 10 CFR 830.120. 

2. QUALITY ASSURANCE CRITERIA. 

a. Management. 

( l) Criterion 1--Program. 

(a) A written QAP must be developed, implemented, and maintained. 

(b) The QAP must describe the organizational structure, fi.mctional responsibilities, 

levels of authority, and interfaces for those managing, performing, and assessing 
the work. 

~c) The QAP must describe the management processes, including planning, 

scheduling, and resource considerations. 

(2) Criterion 2-Personnel Training and Qualification. 

(a) Personnel must be trained and qualified to ensure they are capable of 

performing their assigned work. 

(b) Personnel must be provided continuing training to ensure that job proficiency is 

maintained. 

(3) Criterion 3-Quality Improvement. 

(a) Processes to detect and prevent quality problems must be established and 

implemented. 

(b) Items, services, and processes that do not meet established requirements must 

be identified, controlled, and corrected according to the importance of the 
problem and the work affected. Correction must include identifYing the causes 
of problems and working to prevent recurrence. 
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(c) Item characteristics, process implementation, and other quality-related 

information must be reviewed and the data analyzed to identifY items, services, 
and processes needing improvement. 

(4) Criterion 4--Documents and Records. 

(a) Documents must be prepared, reviewed, approved, issued, used, and revised 

to prescribe processes, specifY requirements, or establish design. 

(b) Records must be specified, prepared, reviewed, approved, and maintained. 

b. Performance. 

( 1) Criterion 5-Work Processes. 

(a) Work must be performed to established technical standards and administrative 
controls, using approved instructions, procedures, or other appropriate means. 

(b) Items must be identified and controlled to ensure their proper use. 

(c) Items must be maintained to prevent their damage, loss, or deterioration. 

(d) Equipment used for process monitoring or data collection must be calibrated 

and maintained. 

(2) Criterion 6-Design. 

(a) Items and processes must be designed using sound engineering/scientific 
principles and appropriate standards. 

(b) Design work, including changes, must incorporate applicable requirements and 
design bases. 

(c) Design interfaces must be identified and controlled. 

(d) The adequacy of design products must be verified or validated by individuals or 

groups other than those who performed the work. 

(e) Verification and validation work must be completed before approval and 
implementation of the design. 

(3) Criterion ?-Procurement. 
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(a) Procured items and services must meet established requirements and perform 

as specified. 

(b) Prospective suppliers must be evaluated and selected on the basis of specified 

criteria. 

(c) Processes to ensure that approved suppliers continue to provide acceptable 
items and services must be established and implemented. 

(4) Criterion 8-Inspection and Acceptance Testing. 

(a) Inspection and testing of specified items, services, and processes must be 

conducted using established acceptance and performance c1iteria. 

(b) Equipment used for inspections and tests must be calibrated and maintained. 

c. £\.ssessment. 

( I ) Criterion 9--Management Assessment. 

(a) Managers must assess their management processes. 

(b) Problems that hinder the organization from achieving its objectives must be 

identified and corrected. 

(2) Criterion 10--Independent Assessment. 

(a) Independent assessments must be plmmed and conducted to measure item and 
service quality, to measure the adequacy of work performance, and to promote 
improvement. 

(b) The group performing independent assessments must have sufficient authority 

and freedom from the line to carry out its responsibilities. 

(c) Persons conducting independent assessments must be technically qualified and 
knowledgeable in the areas assessed. 
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ATTACHMENT 2 

SAFETY ISSUE CORRECTIVE ACTION PROCESS 
SUPPLEMENTAL QUALITY REQUIREMENTS 

FOR DOE ELEMENTS 

Attachment 2 
Page 1 

1. OBJECTIVE. To establish a uniform process and responsibilities that apply DOE quality 
assurance criteria to the resolution of safety issues identified by the Office of Oversight. 

2. GENERAL REQUIREMENTS. 

a. DOE elements must correct safety issues (i.e., quality prohl~ms) identified by the Office of 
Oversight according to the importance of the problem and the work affected. 

b. DOE elements must develop and implement a corrective action plan (CAP) for safety 
issues identified by the Office of Oversight. 

c. DOE Field Element Managers must emnre that contractors within their purview implement 
the approved CAP, as appropriate. 

d. DOE elements must apply this process to safety issue identification, CAP development, and 
dispute resolution. 

e. DOE elements must use the DOE Corrective Action Tracking System (CATS) for CAP tracking 
and status reporting. (See website http://tis.eh.doe.gov/port.al/ism/CATS.htm.) 

3. SAFETY ISSUE IDENTIFICATION AND RESOLUTION PROCESS. 

a. Safety Issue Identification The Office of Oversight must perform the following. 

( 1) Conduct an independent assessment of safety management at a specific DOE site or 
program in accordance with Office of Oversight protocols. 

(2) Describe each identified safety issue clearly in the assessment report. Safety issues 
will express the specific nature of the condition in a clear, concise, and direct manner 
that will allow line management to translate it into corrective actions. As appropriate, 
safety issues are tied to a non-conformance with the relevant ES&H requirements or 
DOE directives (e.g., specific DOE Orders, regulatory requirements, DEAR 
provisions, or DOE P 450.4). 

(3) Verify the factual accuracy of the reported assessment fmdings with representatives of 
the assessed organizations. 
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(4) Submit the formal approved assessment report simultaneously to the Field Element 

Manager and applicable line Program Secretarial Officer (PSO). 

( 5) Complete the "Report" and "Issue information" data fields in the DOE CATS. 

b. Corrective Action Plan Development. The Cognizant Line Manager (CLM), in consultation 

with the applicable PSO, must prepare the CAP to address the safety issues raised in the 
formal oversight assessment report by performing the following. 

(I) The CLM prepares a single, comprehensive CAP to address the safety issues 

contained in a single assessment report. 

(2) The CAP must include actions to correct the safety issues (e.g., clear variance from 

established requirements), determine the causes of the issue, and prevent recurrence of 
the issue. 

(1) The CAP must describe the basis for the disposition of each identified safety issue. 

The CLM may determine that no action will be taken in response to a given issue. In 
this case, the t:AP must describe the basi~ for this determir1ation, demonstrating how 
safety will be maintained. 

( 4) The CAP must indicate the following for each safety issue requiring specific .::mrective 

actions: 

~ responsible individual, 
• date of initiation, 
• expected date of completion, 
• how it will be tracked to closure, and 

mechanism for independent verification of closure to ensure that the actions are 

appropriate to prevent recunence. 

c. Corrective Action Plan Approval The applicable PSO, or designee, must approve the 

CAP \Vithin 60 days of the issuance of the formal independent oversight assessment report. 

(1) The PSO may delegate this authority to the CLM or other designee. The PSO has the 

ultimate approval authority for CAPs. 

(2) The CLM must complete the corrective action data fields for the approved CAP in the 

DOE CATS. 

d. CAP Review. The Office of Oversight must review the CAP by performing the following 

within 30 days of the CAP approval. 
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Deternline if the CAP provides timely or adequate corrective actions for all or part of 

the identified safety issues. 

Provide comments and their basis to the CLM and PSO when it determines that the 

CAP does not provide timely or adequate corrective actions. 

e. CAP Comment Resolution The CLM, in consultation with the PSO, must perform the 

following to address the Office of Oversight comments. 

( 1) Deternline if a CAP revision is needed. 

(2) Revise the CAP appropriately. 

(3) Inform the Office of Oversight of how their comments were dispositioned. 

f .Dispute Resolution The Office of Oversight may elevate their concerns regarding 

disposition of its comments for dispute resolution in accordancf;! with Paragraph 4. 

;s. !)~Secretary Briefing. The applicable PSO must provide an opportunity for the Deputy 

s~cretmy (Department's Chief Operating Officer) or designee to be briefed by the CLM, 

the Office of Oversight, and the Assistant Secretary for EH. The briefing may include 
identified safety issues, !he CAP and planned corrective actions, and any associated 

resource Issues. 

h. CAP Implementation The CLM must implement the approved CAP and complete the 

associated ccnective actions. 

( 1) The CLM must track and report the implementation status of corrective actions. The 

status must be reported in the DOE CATS on a monthly basis (minimum) until the 

safety issue is closed. 

(2) The Office of Oversight may review the timeliness and adequacy of ongoing 

implementation of identified corrective actions as part of routine or for-cause 
assessments. Unsatisfactory progress must be reported to the CLM and PSO. 

1. CAP Verification The CLM must coordinate with the field organization, headquarters line 

organization, and PSO to conduct an independent assessment of all closed corrective 
actions. This verification must be performed by persons with sufficient independence from 

those who performed the work described in the CAP. 

J. Safety Issue Follow-up. The Office of Oversight may review completed corrective actions 

for adequacy in resolving the original safety issue. The Office of Oversight must identifY a 
new safety issue for resolution when the CAP has not resolved the original safety issue. 
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4. CORRECTIVE ACTION PLAN DISPUTE RESOLUTION PROCESS. 
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a. Disputes over the CAP or its implementation (such as timeliness or adequacy) must be 

resolved at the lowest possible organizational level. The organization that disagrees with the 
disposition of a given issue may elevate the rnspute for timely resolution. 

b. The organization that disagrees with the disposition of a given issue must elevate the dispute 

in a step-wise manner through the management hierarchy. 

c. The dispute must be raised via a deliberate and timely dispute resolution process that 

provides each party with equal opportunity fer input and a subsequent oppmtunity to appeal 
decisions up to the Secretary of Energy, if necessary. 
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1. Introduction 

which PCBs are spilled (e.g., soil, concrete, and 
debris) are also considered to be PCB waste. 

Certain items that become contaminated with PCBs 
can be regarded as PCB waste because they are 
prohibited from further use. These items include 
certain solvents, equipment, tools, machinery, 
vehicles, and containers in good condition. By being 
decontaminated, EPA allows for these materials to 
be used or returned to use (reuse). Because such 
items are not intended for discard or disposal as 
waste, they will not be discussed here. 

Example of a PCB Item that may no 
longer be serviced and must be 

disposed 

40 CFR 761.30(a)(2)(ii) prohibits the 
servicing or rebuilding of any PCB 
Transformer that requires the removal of the 
transformer coil from the transformer casing. 
Therefore, the ·only alternative left is disposal 
of the PCB Transformer .. 

Decontamination will be discussed only if 
incidentally mentioned as an option or treatment that 
is a prerequisite to a disposal requirement (e.g., 
liquid PCB remediation waste may be 
decontaminated as well as incinerated). 

1.5 Characterization of PCB Waste 

In order to apply the PCB regulations to PCB 
waste, you must first characterize the PCB waste 
as follows: 

• Date on which PCBs first became waste, 

• Concentration of PCBs, and 

• Type of waste (see Chapter 2). 

1.5.1 Date on which PCBs First Became 
Waste 

The date on which PCBs became waste [date of 
removal from service] is needed in order to comply 
with storage requirements, especially the one-year 
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storage limit (discussed in Chapter 3). A notation or 
record of this date must be made on the PCB 
Container or PCB Item. (PCB Container and PCB 
Item are discussed in Chapter 2.) 

If the PCB waste, such as contaminated 
environmental media, is from a PCB spill or release, 
the date of the spill or release (see Exhibit 2-5) is 
needed to determine whether a spill or release is 
subject to cleanup as PCB remediation waste (see 
Section 2.3). 

1.5.2 Concentration of PCBs 

PCB waste is generally regulated for disposal under 
TSCA at concentrations of 50 parts per million 
(ppm) of PCBs or more. Many of the sections 
within the regulations require ascertaining the 
speci fie concentrations of PCBs prior to disposal or 
cleaning up a contaminated area to a particular 
concentration level. 

Use the nameplate, label, or manufacturer's 
specifications on a PCB Article (see Section 2.2.1) 
to ascertain the PCB concentration. Ifthis 
information is not available, then you may make 
certain assumptions (see 40 CFR 761.2) about the 
PCB concentrations in certain electrical equipment 
(e.g., transformers) until you are able or required to 
sample and analyze for PCBs. Note that these 
assumptions do not apply to disposal (63 FR 35389). 
Near the time of actual disposal, you must determine 
the actual PCB concentration in order to use the 
proper disposal method. However, because some 
PCB Articles (especially capacitors) are not 
amenable to servicing or sampling of the PCBs, you 
may use the assumptions made in accordance with 
40 CFR 761.2(a)(4) for disposal. 

You may assume non-liquid PCBs (i.e., no free
flowing liquids present) to be $500 ppm or 100 Fg/ 
I 00 em 2 in lieu of sampling and analysis for the 
purposes of disposal [40 CFR 761.50(a)(5)]. 

You must determine the concentration of PCBs in 
contaminated media resulting from a spill or release 
when cleaning up under 40 CFR 761 Subpart G, 
"PCB Spill Cleanup Policy," in order to proceed. 
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5820.2A, "Radioactive Waste Management," apply 
to PCB/radioactive waste. 

Ifthe PCB/radioactive waste is mixed with RCRA 
hazardous waste, the entire mixture is subject to 
AEA, RCRA, and TSCA. In the event that two or 
more statutes apply, the most stringent one prevails 
[40 CFR 761.1(e)]. For example, while TSCA does 
not regulate the disposal of PCB/radioactive waste 
containing < 50 ppm of PCBs, the waste is still 
subject to the requirements for disposal of the 
radioactive component ofthe waste. 

Because certain special provisions and exceptions 
apply to PCB/radioactive waste, this type ofwaste 
is discussed in Section 2.7. 
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Exhibit 2-2. Examples of Liquid and Non-Liquid PCBs 
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Contaminated 

.---Liquid 

Manufactured --....J 

PCBs 

Non-Liquid 
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Leachate 
Run-Off 
Spent Solvents 
Waste Oil 

Dielectric Fluids 
Heat Transfer Fluids 
Hydraulic Fluids 
Mineral Oil 
Recycled PCBs 

Asphalt 
Booties 
Building Materials 
Concrete 
Gloves 
Gravel 
Rags 

Sediment [ Industrial 
Sludge -------t Sewage 
Soil 

Adhesives 
Dried Paint 
Furniture Laminates 
Galbestos 
Gaskets 
Paper (carbon less) 
Plastic 
Pre-molded Rubber 
Sealants 
Vehicle Parts 
Waxes 
Wire and Cable Insulation 
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Exhibit 2-3. Hierarchy of PCB Items 
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piece of equipment with PCBs. PCB Equipment 
includes microwave ovens, electronic equipment, 
and fluorescent light fixtures. 

A PCB Article of common concern in PCB 
Equipment is the capacitor. If it is an intact and 
non-leaking small capacitor, the small capacitor does 
not need to be removed, and the PCB Equipment is 
not subject to further regulation for storage and 
disposal (check Section 4.3.1.3 to be sure). PCB 
Large (Low or High Voltage) Capacitors need to be 
removed from PCB Equipment ifthe equipment is to 
be stored or disposed as an unregulated item. 

A type of PCB Equipment of concern is fluorescent 
light fixtures. Generally, the controlling factor in the 
storage and disposal ofthese fixtures is the PCB 
Small Capacitor. Ifthe small capacitor is intact and 
non-leaking, the fixture is not subject to further 
regulation for storage and disposal. If the potting 
material in the ballast of the fixture contains 
$ 50 ppm PCBs, the ballast --not the intact and non
leaking capacitor--becomes the controlling factor in 
disposal of the fixture, and such ballasts or fixtures 
(if such ballasts are not removed from the fixtures) 
are regulated as PCB bulk product waste (see 
Section 2.4). 

However, if the capacitor is not intact or leaking, 
regardless ofthe PCB concentration of the potting 
material, the fluorescent light fixture must be 
disposed as a PCB liquid (see Section 4.2) 
whenever the leak is confined to the inside of the 
fixture, or as a PCB remediation waste (see Section 
4.4.2) whenever the leak extends to the outside of 
the fixture. 

Exhibit 2-5 summarizes how a fluorescent light 
ballast should be disposed that contains both a PCB 
capacitor and potting material. 

2.3 PCB Remediation Waste 
PCB remediation waste encompasses soil, rags, and 
other debris generated as a result of any PCB spill 
not cleaned up under Subpart G but cleaned up 
under 40 CFR 761.61 (including materials from "old 
spills" in Exhibit 2-6) or from other unauthorized 
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disposal. Such waste includes, but is not limited to, 
those items identified in Exhibit 2-7. 

PCB remediation waste may contain either or both 
liquid and non-liquid PCBs. For purposes of 
cleaning, decontaminating, or removing PCB 
remediation waste, there are five general waste 
categories: bulk PCB remediation waste, non-porous 
surfaces, porous surfaces, liquid PCB remediation 
waste, and cleanup waste (see Exhibit 2-7). 

2.3.1 Bulk PCB Remediation Waste 

Bulk PCB remediation waste includes, but is not 
limited to, the following non-liquid materials which 
are contaminated with PCBs: soil, sediments, 
dredged materials, muds, sewage sludge, and 
industrial sludge [40 CFR 761.6l(a)(4)(i)]. 

2.3.2 Non-Porous Surface 

Non-porous surface means a smooth, unpainted, 
solid surface that limits penetration of liquid 
containing PCBs beyond the immediate surface. 
Some examples are as follows: smooth uncorroded 
metal, smooth glass, smooth glazed ceramics, 
impermeable polished building stone (e.g., marble or 
granite), and high-density plastics (e.g., 
polycarbonates and melamines) that do not absorb 
organic solvents. 

2.3.3 Porous Surfaces 

Unlike non-porous surfaces, porous surfaces do not 
prevent or minimize penetration of PCBs beyond the 
immediate surface. Examples are concrete, cement, 
asphalt, plaster, paint or coating on metal, corroded 
metal, fibrous glass, glass wool, unglazed ceramics, 
porous building stone, low-density plastics (e.g., 
styrofoam, polyethylene), paper, cardboard, and tar 
paper (see Exhibit 2-7). 

2.3.4 Liquid PCB Remediation Waste 

Liquid PCB remediation waste [ 40 CFR 
761.6l(a)(4)(iv) and (a)(5)(iv)] includes but is not 
limited to water removed from the dewatering of 
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Exhibit 2-6. Spills Covered by PCB Remediation Waste 

Date Was Source of Spilled Existing PCB Concentration 
of PCBs an Authorized PCB of Source 

PCB Spill Use? Concentration 

before 04/18/1978 yes s 50 ppm any 

on or after 04/18/1978 
and before 07/02/1979 yes any s 500 ppm 

on or after 07/02/1979 yes any s 50 ppm 

any no any any 

Note: When complete information cannot be obtained to use the table to determine whether a spill is 
subject to cleanup as PCB remediation waste, assume that the material from the spill or release is 
subject to cleanup as PCB remediation waste. Source: 63 FR 35438 

bulk PCB remediation waste, aqueous decantate 
from sediment, leachate collected from on-site 
storage ofbulk PCB remediation waste, and run-off 
from fire suppression involving PCBs. 

2.3.5 Cleanup Wastes 

Cleanup wastes [40 CFR 761.61(a)(5)(v)] include 
non-liquid cleaning materials and personal protective 
equipment waste at any concentration. Examples 
are rags, gloves, booties, and other disposable items. 
Cleaning solvents, abrasives, and equipment used in 
cleanup constitute a subcategory of cleanup wastes. 

2.4 PCB Bulk Product Waste 

PCB bulk product waste is $50 ppm PCB waste 
derived from manufactured products containing non
liquid PCBs (see Section 2.1.2 for the definition of 
non-liquid PCBs). PCB bulk product waste 
excludes PCB Items, PCB remediation waste, PCB 
household waste [40 CFR 761.63], and wastes from 
research and development activities (see Section 
2.6). 

Examples of PCB bulk product waste (see 
Exhibit 2-8) include but are not limited to: 

C Non-liquid bulk waste or debris from building 
demolition that contains PCBs. (PCB bulk 
product waste excludes debris from the 
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demolition of buildings or other man-made 
structures from which spilled PCBs have not 
been removed); 

C Fluorescent light ballasts containing PCBs in 
the potting material; 

C PCB-containing wastes from the shredding 
of automobiles and appliances (shredder 
flufl); and 

c Plastics, preformed or molded rubber parts, 
applied dried paints, sealants, caulking, 
adhesives, paper, Galbestos, noise insulation, 
and felt or fabric products such as gaskets 
from air-handling system gaskets. 

2.5 PCB/Radioactive Waste 

PCB/radioactive waste is a PCB waste that also 
contains a radioactive constituent (see Section 1.6.2) 
and is not mutually exclusive of the other types of 
waste. For example, a PCB remediation waste can 
also be a PCB/radioactive waste. Furthermore, any 
of the other types of waste to be discussed (waste 
from research and development activities and 
decontamination waste and residue) can also be a 
PCB/radioactive waste. If a PCB waste is also a 
PCB/radioactive waste, the storage and disposal 
regulatory provisions for PCB/radioactive waste 
apply as well as those for the other waste type. 
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PCB 
Bulk 
Product 
Waste 

Exhibit 2-8. PCB Bulk Product Waste 

[ 

Buildings 
Demolition Debris -. ____ __, 
(excluding materials with Other Man-Made 
spilled PCBs) Structures 

Fluorescent Light Ballasts 
with PCBs ;:::: 50ppm in 
Potting Material 

[ 
Household 

[ 
Appliances ----t Industrial 

Shredder Fluff --------t 
Vehicles and 

Vehicle Parts 

2-10 

Adhesives -E Paint 
Applied Coatings Varnish 

(dried) Wax 
Caulking 
Felt and Fabric -- Gaskets 

Products 
Galbestos 
Insulation (noise) 

Plastics ___ ___, 

Rubber Parts 
(pre-molded) 

Sealants 

Electronic 
Equipment 
Casings 

Furniture 
Laminates 

Wire and 
Cable 
Insulation 



3. Storage of PCB Waste 

recordkeeping, periodic reporting, or financial 
assurance to ensure that the waste does not pose an 
unreasonable risk of injury to health or the 
environment. In deciding whether to grant an 
extension, EPA will consider whether relevant 
treatment or disposal options are being pursued, 
additional storage time poses an unreasonable risk of 
injury, there is an absence of approved treatment 
technology, or additional time is needed to complete 
treatment or destruction process. 

3.1.3 Temporary Storage 

EPA allows temporary storage of PCB wastes in 
units whose specifications [40 CFR 761.65(c)(l)] 
are less stringent than those for general storage 
units or alternate storage units described in Sections 
3.1.4 and 3.1.5, respectively. Temporary storage 
must meet two conditions: 

• Storage of no longer than 30 days from the 
date of removal from service, and 

• Notation of the date of removal from service 
attached to the PCB Container or PCB Item 
stored for disposal. 

You may place the following PCB Items into 
temporary storage: 

• Liquids with PCBs $ 50 ppm in a U.S. 
Department of Transportation specified 
container (see Section 3.1.6) and under a 
Spill Prevention Control and 
Countermeasures Plan [40 CFR Part 112] 
for the area; 

• PCB Containers with non-liquid PCBs, such 
as contaminated soil, rags, and debris; 

• Non-leaking PCB Articles and PCB 
Equipment; and/or 

• Leaking PCB Articles and PCB Equipment 
if 

- Placed into non-leaking PCB Containers, 
and 
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- Sufficient sorbent materials are inserted 
to absorb any remaining PCB liquids. 

3. 1.4 General Storage Units 

Units for storing PCB waste beyond 30 days must 
meet all of the following criteria [ 40 CFR 
761.65(b )( 1 )(i) to (b )(1 )(v)]: 

Adequate roof and walls to prevent rain 
from reaching the PCB waste; 

• Adequate floor with 6-inch high, continuous 
curbing. (a special exception is provided 
for PCB/radioactive waste; see 
Section 3.6.2); 

Floor and curbing providing a containment 
volume equal to the greater of 

- Two times the internal volume ofthe 
largest PCB Article or PCB Container, 
or 

- 25% of the total internal volume of all 
PCB Articles or PCB Containers stored; 

• No drain valves, floor drains, expansion 
joints, sewer lines, or other openings that 
would permit liquids to flow from the curbed 
area; 

Floors and curbing constructed of Portland 
cement, concrete, or a continuous, smooth, 
non-porous surface (see index), which 
prevents or minimizes penetration of PCBs; 
and 

On a site above the 1 00-year floodplain. 

Exceptions to the criteria for storage unit 
requirements are discussed in Section 3.1.3, 
"Temporary Storage," Section 3 .1.5, "Alternate 
Storage Units," Section 3.3.1.1, "PCB Large High 
Voltage Capacitors and PCB-Contaminated 
Electrical Equipment," Section 3.4, "PCB 
Remediation Waste," Section 3.5, "PCB Bulk 
Product Waste," and Section 3.6, "PCB/radioactive 
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3.1. 6. 2 Old DOT Specification Containers 

In adopting the DOT container requirements, EPA 
is also adopting a particular requirement regarding 
use of old DOT Specification containers for storage 
purposes. Transportation ofPCBs in the old DOT 
Specification 5, 5B, 6D, 17C, and 17E containers 
has been illegal since October 1, 1996, except on a 
transitional basis [defined in 49 CFR 173.14(a)(2)]. 
(A special exception has been provided for 
PCB/radioactive waste; see Section 3.6.3.2.) 

3.1.6.3 PCB Waste< 20 ppm or 1 Pound 

Because ofthe Anti-Dilution Rule and because 
DOT does not regulate < 20 ppm or< 1 pound of 
PCBs, EPA may require DOT containers in 
situations where DOT may not. In fact, EPA 
requires waste of< 20 ppm of PCBs or < 1 pound 
of PCBs to be in Packing Group III containers, 
unless other hazards present in the PCB waste 
compel a more stringent Packing Group (i.e., a 
Packing Group I or II) container. 

For the purposes of describing PCB waste not 
subject to DOT regulation but still subject to EPA 
regulation, on a manifest, use the term, "Non-DOT 
Regulated PCBs." 

3.1. 7 Checking for Leaks 

All PCB Items (PCB Articles, PCB Containers, and 
PCB Article Containers) in storage must be 
checked for leaks at least once every 30 days 
[40 CFR 761.65(c)(5)]. In the event of a leak, you 
should: 

• Transfer any leaking PCB Container or PCB 
Article and the contents to properly marked 
non-leaking containers; 

• Cleanup and dispose any spilled or leaked 
material per Subpart G, "PCB Spill Cleanup 
Policy"; and 

• Keep records of inspections, maintenance, 
cleanup, and disposal [40 CFR 
761.180(a)(l)(iii) and (b)(l)(iii)]. 
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3.1.8 Dating 

All PCB Containers storing bulk PCB liquid wastes 
for disposal and PCB Items (PCB Articles and PCB 
Article Containers) in storage for disposal must be 
dated. For bulk PCB liquid wastes, a record of the 
following information must be maintained that tracks 
each batch added or removed from the container: 

• Date added or removed, 

• Quantity added or removed, and 

• Disposition of the batch (only for a removed 
batch). 

PCB Items (including PCB Article Containers and 
PCB Articles) must be marked with the date on 
which they were removed from service for disposal. 
The storage of PCB Items must be managed in such 
a way that a PCB Item can be located by date. 

See also record retention requirements at 40 CFR 
761.180(a) and (b). Dating and management of 
stored PCB Containers and PCB I terns by date are 
required by 40 CFR 761.65(c)(8). 

3.1.9 Marking 

All storage areas [including temporary storage areas 
(Section 3.1.3), general storage areas (Section 
3.1.4), and alternate storage units (Section 3.1.5)] 
must be marked [40 CFR 761.40(a)(10) and 40 CFR 
761.65(c)(3)]. 

3.1.1 0 Removal of Equipment 

If movable equipment (e.g., forklifts) came into 
direct contact with PCBs while handling PCB waste 
in a storage area [including temporary storage areas 
(Section 3 .1.3 ), general storage areas 
(Section 3.1.4), and alternate storage units 
(Section 3.1.5)], they must be decontaminated per 
40 CFR 761.79(c)(2) before being removed from 
the storage area. Decontamination is required by 
40 CFR 761.65(c)(4). 
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has to be marked as required in 40 CFR 
761.40(a)(l 0). 

DOE Still Phasing Out 
Large Capacitors 

Because the original phaseout date of · 
October 1, 1988, for most uses of PCB 
Large High Voltage Capacitors had 
passed, EPA proposed to delete the. 
provision allowing pallet storage of these·· 
articles during the PCB Disposal 
Amendments rulemaking. However, DOE 
EH-413 commented that the Oak Ridge K-
25, Portsmouth, and Paducah siteshave 
over 9,000 PCB Large High Voltage 
Capacitors that are in the process of being 
phased out (under a Federal Facilities 
Compliance Agreement). Needless to 
say, deleting the provision for pallet 
storage prior to disposal would have 
created undue hardship. At this time 
Paducah has al_ready completed removal of 
its capacitors. 

3.3.1.2 Drained PCB-Contaminated Electrical 
Equipment 

PCB-Contaminated Electrical Equipment drained of 
all free-flowing dielectric fluid is not subject to any 
of the requirements for the storage for disposal of 
PCBs ( 40 CFR 761.65). The reference for this 
provision is 40 CFR 761.60(b)(6)(ii)(B) and 
761.65( c )(2). 

3.3.2 PCB Containers 

Requirements for containers with PCB liquids have 
already been covered in Sections 3.1 to 3.2. Empty, 
unrinsed containers that came into direct contact 
with PCB liquids should be stored the same way as 
containers with PCB liquids. Empty, 
decontaminated, or uncontaminated PCB Containers 
are not regulated for storage. 
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3.3.3 PCB Article Containers 

Prior to the PCB Disposal Amendments Rule, 40 
CFR 765.65(c)(5) and (c)(8) inadvertently omitted 
"PCB Article Containers" as being subject to the 
requirements of checking for leaks (see Section 
3.1.7) and dating (see Section 3.1.8). EPA rectified 
this loophole by requiring PCB Items (which by 
definition includes PCB Articles, PCB Article 
Containers, and PCB Containers) to be checked for 
leaks and dated. 

PCB Article Containers that come into direct 
contact with PCBs (because of a leaking PCB 
Article within the PCB Article Container) should be 
handled the same way as containers with PCB 
liquids (see Section 3.2) because they become PCB 
Containers by definition [see 40 CFR 761.3]. 
Empty, decontaminated, or uncontaminated PCB 
Article Containers are unregulated for storage. 

3.4 PCB Remediation Waste 

If PCB remediation waste is stored for 30 days or 
less, it may be placed in temporary storage (see 
Section 3.1.3). For more than 30 days, there is an 
alternative to storing this waste in a general storage 
or alternate storage unit (see Section 3.1.4 or 3.1.5). 
In the PCB Disposal Amendments Rule, EPA 

added 40 CFR 761.65( c )(9) to provide for on-site 
storage of bulk PCB remediation waste under all of 
the following conditions: 

Storage for no longer than 180 days; 

Wind dispersal of piled waste controlled by 
means other than wetting; 

• No generation of leachate through 
decomposition or other reactions; and 

Storage site with a liner, cover, and run-on 
control system. 

There are requirements, in tum, for the liner, cover, 
and run-on control system. These components are 
discussed in the following sections and illustrated in 
Exhibit 3-1. 
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Exhibit 3-1. Cross-Section of 180-Day On-Site PCB Waste Storage Unit 

Run-off control formed 
by cover and 
containment 

sideslope 
Run-on control 
ditch (grass or 

stone lined) 

~ 
(J) 

0 
Cil 

CQ 
(!) 

0 ..... 
~ 
OJ 

~ 
(I) 

(;' 



3. Storage of PCB Waste 

may be used if there are data to demonstrate 
to the EPA Regional Administrator and other 
appropriate regulatory authorities (e.g., 
Nuclear Regulatory Commission, DOT, and 
DOE) that the containers are protective of 
health, safety, and the environment. 

Note that non-DOT containers must still meet other 
applicable Federal and State regulations governing 
radioactive materials. 

3.6.3.2 Old DOT Specification Containers 

The other exception is that the old DOT 
Specification containers (as described in Exhibit 3-2) 
may be used for PCB/radioactive wastes under one 
of the following conditions: 

• Used for storage (and not for transportation 
regulated by DOT - for example, movement 
from one facility to another without crossing 
a public road); or 

Used on a transitional basis as prescribed by 
49 CFR 171.14(a)(2) (for example, the filling 
of these containers prior to October 1, 1996 
without emptying and refilling them after 
that date). 

3. 7 Waste from Research and 
Development Activities 

In accordance with 40 CFR 761.300)(2), all wastes 
resulting from research and development activities 
(including clothing) must be stored in a general 
storage unit (Section 3 .1.4) or an alternate storage 
unit (Section 3.1.5). 

Exhibit 3-2. Old DOT Specification Containers 

DOT "" '" 

Specification Description Liquids Non-Liquids 
Container 

5 5- to 11 0- gallon steel drum without removable yes yes 
head 

58 5- to 11 0-gallon steel drum without removable yes yes 
head 

6D with 5- to 55-gallon cylindrical steel overpack with 
2S or 2L liner polyethylene liner yes no 

17C 5- to 55-gallon steel drum no yes 

17 5- to 55-gallon steel drum yes no 
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liquid or non-liquid PCBs into a disposal unit is an 
operating parameter, the rate is subject to such as 
approval. 

On the other hand, processing activities primarily 
associated with and facilitate storage, transportation, 
and that disposal do not require approval. These 
activities include repackaging,, consolidating, 
pumping, draining, dismantling, and disassembling. 

4.2 PCB Liquids 

PCB liquids must be disposed by combustion; 
alternative technology for combustion must be 
approved by EPA. Incidental or so-called 
"environmental" PCB-contaminated liquids may be 
landfilled under certain conditions. 

4.2.1 Combustion 

Liquids with$ 50 ppm ofPCBs must be disposed in 
an incinerator [40 CFR 761.70] as specified in 40 
CFR 761.60(a). 

However, you may also dispose a liquid with PCBs 
at a concentration$ 50 ppm and< 500 ppm in a: 

• High-efficiency boiler specified in 40 CFR 
761.71(a), if a mineral oil dielectric fluid, or 

• High-efficiency boiler specified in 40 CFR 
761.71(b), if not a mineral oil dielectric fluid. 

4.2.2 Alternatives to Combustion 

In order to use an alternative method of destroying 
PCBs [40 CFR 761.60(e)], you must submit a 
written request to the EPA Regional Administrator 
or Director, National Program Chemicals Division at 
EPA Headquarters. (Send requests to use such a 
method in more than one region to the latter.) You 
must demonstrate that the alternative method: 

• Achieves a level of performance equivalent 
to: 

- High-efficiency boiler [40 CFR 761.71], 
or 
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- Incinerator [40 CFR 761.70], and 

Does not present an unreasonable risk of 
injury to health or the environment. 

Upon approval of an alternative method, EPA will 
set forth in writing all the conditions with which you 
must comply. Do not use the alternate method prior 
to approval. 

4.2.3 Landfilling of PCB Liquids 

Generally, PCB liquids are banned from landfills. 
However, concern expressed about incidental PCB 
liquids associated with non-liquid wastes, which are 
usually of an aqueous nature, led EPA to insert the 
following provision [40 CFR 761.60(a)(3)]: 

A PCB-Contaminated liquid (i.e., < 500 ppm of 
PCBs) may be placed in a chemical waste landfill 
approved under 40 CFR 761.75 if all four of the 
following conditions are met: 

It is from an incidental or "environmental" 
source, such as 

- Precipitation, 
- Condensation, 
- Leachate, or 
- Load separation; 

It is associated with PCB Articles or non
liquid PCB wastes; and 

• You provide the owner/operator of the 
landfill with information showing that the 
liquid is 

- < 500 ppm of PCBs and 

- Not an ignitable waste 
[see 40 CFR 761.75(b)(8)(iii)]. 

Note that this landfill provision does not apply to 
PCB liquids (Section 4.2.1) or liquid PCB 
remediation waste (Section 4.4.2). 
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• Incinerator specified in 40 CFR 761. 70; or 

• Chemical waste landfill approved under 40 
CFR 761.75 provided that 

S The interstitial space in the container has 
been filled with sufficient absorbent to 
take up any PCB liquids remaining in the 
PCB small Capacitors, and 

S EPA has published a notice declaring the 
availability of such landfills, and the terms 
and conditions for landfilling are followed. 

Notwithstanding, ifyou generated large amounts of 
Small PCB Capacitor waste that qualify for 
municipal solid waste (because they are intact and 
non-leaking), EPA encourages you to dispose the 
waste in either an incinerator or chemical waste 
landfill under the above conditions. 

The reference for disposal of Small PCB 
Capacitors is 40 CFR 761.60(b)(2)(ii), (iv), (v), and 
(vi). 

Large Capacitors 

PCB Large Capacitors consist of PCB Large High 
Voltage and PCB Large Low Voltage Capacitors. 
Dispose PCB Large Capacitors with $500 ppm of 
PCBs in either an incinerator or chemical waste 
landfill under the same conditions as described above 
for small PCB Capacitors that may not be disposed 
as municipal solid waste. Dispose PCB Large 
Capacitors with $ 50 ppm and < 500 ppm of PCBs 
in an approved PCB disposal facility (see Exhibit 4-
1 ). 

The reference for disposal of PCB Large 
Capacitors($ 500 ppm ofPCBs) is 40 CFR 
761.60(b)(2)(iii), (v), and (vi) and that for disposal 
of PCB Large Capacitors($ 50 and< 500 ppm of 
PCBs) is 40 CFR 761.60(b)(4). 

4.3.1.4 PCB Hydraulic Machines 

PCB hydraulic machines (such as die casting 
machines) containing $50 ppm ofPCBs must be 
drained of all free-flowing liquid [40 CFR 
761.60(b)(3)]. You must dispose the liquid as a 
PCB liquid (see Section 4.2.1). You may then 
dispose the drained carcass as described below. 

lfthe liquid contained $1,000 ppm ofPCBs, an 
additional step (see Exhibit 4-2) is required in which 
the carcass must be: 

• Decontaminated per 40 CFR 761.79, or 

• Flushed with a solvent (1) in which PCBs 
are readily soluble (e.g., kerosene, xylene, or 
toluene) and (2) that contains originally < 50 
ppm of PCBs; dispose the spent solvent as a 
PCB liquid (see Section 4.2.1) or 
decontaminate it (per 40 CFR 761.79). 

You must dispose the drained carcass (see Exhibit 
4-2) via any ofthe following: 

Decontamination per 40 CFR 761.79 (not 
necessary if initial decontamination was 
performed adequately); 

Exhibit 4-1. List of PCB Disposal Facilities Approved under Subpart D 

Incinerators 40 CFR 761.70 

High-Efficiency Boilers 40 CFR 761.71 

Scrap Metal Recovery Ovens and 40 CFR 761.72 
Smelters 

Chemical Waste Landfill 40 CFR 761.75 
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• Municipal solid waste management facility 
(excluding thermal treatment units and 
subject to 40 CFR Part 258) permitted, 
licensed, or registered by a state; 

• Non-municipal, non-hazardous waste 
management facility (excluding thermal 
treatment units and subject to 40 CFR 257.5 
through 257.30) permitted, licensed, or 
registered by a state; 

• Scrap metal recovery oven or smelter as 
specified in 40 CFR 761.72 (also see 
discussion in Section 4.3 .1.1 ); or 

• Disposal facility approved in 40 CFR Part 
7 61 (see Exhibit 4-1 ). 

4.3.1.5 PCB-Contaminated Electrical 
Equipment (except capacitors) 

PCB-Contaminated Electrical Equipment (except 
capacitors) must be drained of all free-flowing liquid 
[40 CFR 761.60(b)(4) and (b)(6)(ii)]. Dispose the 
liquid as PCB liquid (see Section 4.2.1 ). Dispose 
the drained carcass in any of the following: 

• Decontamination per 40 CFR 761.79 
[40 CFR 761.60(b)(4) and 
761.60(b )(6)(ii)(A)], 

• Municipal solid waste management facility 
(excluding thermal treatment units and 
subject to 40 CFR Part 258) permitted, 
licensed, or registered by a state; 

• Non-municipal, non-hazardous waste 
management facility (excluding thermal 
treatment units and subject to 40 CFR 257.5 
through 257.30) permitted, licensed, or 
registered by a state; 

• Scrap metal recovery oven or smelter as 
specified in 40 CFR 761.72 (also see 
discussion in Section 4.3 .1.1 ); or 

• Disposal facility approved in 40 CFR Part 
761 (see Exhibit 4-1). 
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4.3.1.6 Other PCB Articles 

PCB Articles (other than those previously described, 
namely, PCB Transformer, capacitor, PCB 
hydraulic machines, and PCB-Contaminated 
Electrical Equipment) having$ 500 ppm ofPCBs 
must be disposed [40 CFR 761.60(b)(6)(i)] in any 

• Incinerator as specified in 40 CFR 761.70, 
or 

• Chemical waste landfill approved under 40 
CFR 761.75 provided that all free-flowing 
liquid is drained and the liquid is disposed as 
a PCB liquid (as specified in Section 4.2.1 ). 

PCB Articles (other than those previously 
described) having$ 50 ppm but< 500 ppm ofPCBs 
must be disposed [40 CFR 761.60(b)(6)(ii)] by 
draining all free-flowing liquid and disposing the 
liquid as a PCB liquid (as specified in Section 4.2.1) 
prior to disposing the drained carcass via any of the 
following: 

• Decontamination per 40 CFR 761.79; 

• Municipal solid waste management facility 
(excluding thermal treatment units and 
subject to 40 CFR Part 258) permitted, 
licensed, or registered by a State; 

• Non-municipal, non-hazardous waste 
management facility (excluding thermal 
treatment units and subject to 40 CFR 257.5 
through 257.30) permitted, licensed, or 
registered by a State; 

• Scrap metal recovery oven or smelter as 
specified in 40 CFR 761.72 (also see 
discussion in Section 4.3.1.1 ); or 

• Disposal facility approved in 40 CFR Part 
761 (see Exhibit 4-1). 

Note that all persons directly involved in the disposal 
of PCB Articles must don personal protective 
clothing or equipment to avoid dermal contact with 
or inhalation ofPCBs [40 CFR 761.60(b)(8)]. 
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See text box, "761.61 versus Subpart G." Exhibit 4-
3 provides a comparisor.. of the cleanup under 
Subpart G and 761.61. 

cleanup and disposal of PCB remediation waste for 
media other than the following: 

• Surface or ground waters, 

4.4.2 PCB Remediation Waste Sediments in marine or freshwater 

PCB remediation waste may be disposed via the ecosystems, 
self-implementing, performance-based, or risk-
based option. Sewer or sewage treatment systems, 

4. 4. 2.1 Self-implementing Option 

Drinking water sources or distribution 
systems (regardless of private or public), 

Applicability • Grazing lands, or 

The self-implementing option may be used for • Vegetable gardens. 

Exhibit 4-3. 
Comparison of Cleanup under the PCB Spill Cleanup Policy 

and the Self-Implementing Cleanup of PCB Remediation Waste 

Qualifications and Conditions Spill Cleanup Policy Self-Implementing DisposaL. 
' 

When can the spill have Fresh spills. No restriction. 
occurred? 

When must cleanup begin? Within 24/48 hours of the No limit. 
spill. 

Site size restrictions Approximately 20 feet in None, designed for moderate sized sites 
diameter. (less than one acre). 

Notification to EPA required? If greater than 1 0 pounds of Always, regardless of the amount of 
PCBs spilled, yes, if not no. PCB. 

Cleanup levels Depends on where the spill is Depends on where the spill is and the 
and the kind of material (soil kind of material (bulk PCB remediation 
or impervious surface). waste/porous surface, non-porous 

surface, or liquid). 

Post-Cleanup Verification Triangular grid, maximum Square-based grid, no limit on number of 
Sampling number of samples is 40, samples, options for other procedures. 

options for other procedures. 

Penalty for spill? No. Possible. 

Disposal of cleanup wastes Based on the concentration Based on the concentration of the waste 
of the original spilled as found. 
material. 
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• Summary of procedures for sampling the site 
and its surroundings (including sample 
collection procedures and analysis dates); 

• Map or table showing concentration levels 
from site characterization (the EPA 
Regional Administrator may require more 
details, such as sample identification numbers 
used in site characterization); 

• Location and extent of the contamination, 
including topographic maps cross-referencing 
sample identification numbers; 

• Cleanup plan for the site, including the 

S Schedule, 

S Disposal technology, and 

S Approach. 

The plan should discuss options and 
contingencies, such as when obstacles or 
unexpectedly high concentrations are 
encountered. 

The property owner of the cleanup site and the 
party conducting the cleanup both must sign a 
written certification. The certification must state 
that following are available for EPA inspection at 
the place stated by the signatories: 

• Sampling plans, and 

• Procedures for sample collection, 
preparation, extraction, and 
instrumental/chemical analysis. 

If alternate methods for chemical extraction and 
chemical analysis are used, include in the 
certification a statement about the 

• Use of such methods, and a 

• Comparison study showing that the 
requirements of Subpart Q ( 40 CFR 761.320 
through 761.326) are met or exceeded. 

Records on both the alternate methods and the 
comparison study, which must be completed before 
the verification sampling, must be on file. 

The EPA Regional Administrator should respond in 
writing within 30 calendar days of receiving the 
notification. If not, assume that the cleanup plan is 
complete and proceed with the plan. 

Provide any proposed changes from the notification 
to the EPA Regional Administrator in writing no less 
than 14 calendar days prior to executing the 
changes. 

, 
Emergencies 

A waiver is not necessary in the event of.~ 
an emergency. Emergency cleanupis f( 
appropriate where there is imminent •· ; 
danger to health and the environment . 
without containment or treatment It is:· 
not appropriate for avoiding additional 
cleanup costs, business costs, or the 
30-day wait. 

In the event of an emergency, emergency· . 
response personnel should communicate : 
directly with the EPA Region on 
proposed remedial actions. 

The EPA Regional Administrator should respond 
verbally to the changes within 7 calendar days and 
in writing within 14 calendar days of receiving the 
changes. If there is neither verbal nor written 
response, assume the changes are complete and 
acceptable and proceed with the changes. 

If you receive a separate waiver from each of the 
agencies required to be notified, you may obtain a 
waiver of the 30-day notification requirement. 

Cleanup Levels 

Cleanup levels (in terms of PCB concentrations) 
and conditions are given as a function of the type of 
occupancy (high or low) and PCB remediation 
waste for a given site [40 CFR 761.61(a)(4)]. Note 
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Exhibit 4-5. 
Table of Cleanup Requirements for Liquid PCB Remediation Waste 

(Same as decontamination standards for liquids with PCBs) 

Type ofPCB Occu-- diation Waste pancy Cleanup Level for PCBs Condition c~ 
Liquid PCB Remediation High < 200 Fg/L (< 200 ppb ) in Non-contact use in a closed system 
Waste or water with no releases 

Low 40 CFR 761.79(b)(1 }(i)] 

< 3 Fg/L ( <3 ppb) in water Discharge to treatment works or 
or navigable waters 

discharge limit in Clean 
Water Act Section 307(b) or 
402 permits [40 CFR 761.79(b)(1)(ii)] 

# 0.5 Fg/l (# 0.5 ppb) in No further conditions 
water [40 CFR 761. 79(b}(1 )(iii)] 

< 2mg/kg (< 2 ppm) in No further conditions 
organic and non-aqueous 
inorganic liquids [40 CFR 761.79(b)(2)] 

Note: Associated with decontamination are several important requirements: 
40 CFR 761.79(e}(1) requires taking the necessary measures to prevent direct release of PCBs to the 
environment. 
40 CFR 761.79(e}(2) requires wearing personal protective equipment to guard against dermal contact with or 
inhalation of PCBs. 
40 CFR 761.79(f) requires sampling and analysis per 40 CFR 761.269 and 761.272 (both in Subpart N) in 
order to confirm decontamination levels are achieved. In addition, written records of sampling and analysis 
must be kept at least 3 years from the date of decontamination. Upon request, the records must be made 
available to EPA. Wastes generated by decontamination are subject to the disposal requirements and the 
recordkeeping requirements of 40 CFR 761.180(a). 

office space in a warehouse. The occupancy rates 
are given for individuals not wearing dermal and 
respiratory protection against exposure to PCBs. 
Where there is a change in the land use of a site 
from low-occupancy to high-occupancy and the site 
was cleaned up at a low-occupancy level, the site 
must be recleaned up to the high-occupancy level. 
A notation recorded in the deed (or comparable 
instrument) for the property is required (see 
subsection, Deed Restrictions below). 

Where a cleanup condition in Exhibit 4-4 requires a 
cap, also read the subsections, Cap Requirements 
and Deed Restrictions below. Moreover, where a 
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cleanup condition in Exhibit 4-4 requires a fence, 
also see the subsection, Deed Restrictions, below. 
The Deed Restriction subsection describes the 
conditions under which a cap or fence may be 
removed. 

Note that the EPA Regional Administrator may 
require cleanup of a site to a level more stringent 
than that given in Exhibit 4-4 for sites near human 
and animal populations. Areas with human and 
animal populations include residential dwellings, 
hospitals, schools, nursing homes, playgrounds, 
parks, daycare centers, endangered species habitats, 
estuaries, wetlands, national"wildlife refuges, 
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Exhibit 4-6. 
Table of-Disposal Methods for PCB Remediation Waste 

Type of PCB ' ': •'': 
Remediation :;' Method, Conditions 

Waste. 
., 

·. ' '• 

Bulk PCB soil washing 1. Use non-chlorinated solvents, 
Remediation Waste or 2. Use an ambient-temperature process, 

on-site 3. Use a non-exothermic process, 
(soil) cleaning 4. Use a process not requiring external heat, 

5. Prevent releases through secondary containment, and 
6. Dispose/recover/reuse solvent per 40 CFR 761.79 or 761.61(b) 

or (c) approvals. 

off-site 1. Dewater the waste on-site or ship in DOT containers for off-site 
decontamin- dewatering; 
ation 2. Dispose removed water as PCB liquid (Section 4.2) or 
followed by decontaminate (seeExhibit 4-5), and dispose dewatered waste 
disposal as follows: 

S If PCB concentration not characterized, assume s 50 ppm 
S If PCBs < 50 ppm, see "Non-Liquid Cleanup Materials" in this 

table below 
S If PCBs s50 ppm, put in a RCRA Subtitle C Landfill accepting 

PCB waste or an approved PCB disposal facility (see Exhibit 
4-1) 

S If shipping to off-site disposal facility with no TSCA approval, 
give written notice [quantity & highest PCB concentration 
determined by extraction (EPA method 3500B/3540C or 
3500B/3550B) followed by analysis (EPA 8082 in SW-846)] at 
least 15 days before first shipment to the facility 

on-site Decontaminate per 40 CFR 761.79 
decontamin-
ation and 
disposal 

Non-porous Surfaces cleaning 1. Decontaminate per 40 CFR 761.79, 
followed by 2. Use a combustion alternative method (see Section 4.2.2), or 
on-site or off- 3. Use a method approved under the risk-based option (see Section 
site disposal 4.4.4). 

cleaning 1. If surface < 1 00 Fg PCBs/1 00 cm2
, see "Non-Liquid Cleanup 

followed by Materials" below 
off-site 2. If surfaces 100 Fg PCBs/100 cm2

, place in a RCRA Subtitle C 
disposal Landfill accepting PCB waste or an approved PCB disposal 

facility (see Exhibit 4-1) 

metals- 1. If surface< 100 Fg PCBs/100 cm2
, decontaminate per 40 CFR 

thermal 761.79(c)(6)(i) 
decontamin- 2. If surface s 1 00 Fg PCBs/1 00 cm2

, decontaminate per 40 CFR 
ation 761. 79(c)(6)(ii) 

use or reuse Decontaminate per 40 CFR 761.79(b)(3) or (c) 
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Exhibit 4-7. Cap Requirements 

I Type of Requirement I Specifications I 
Design and Construction 1. Provide long-term minimization of liquid migration 

2. Function with minimum maintenance 
3. Promote drainage and minimize erosion or abrasion 

of cover 
4. Accommodate settling and subsidence to maintain 

integrity of cover 
5. Have permeability # that of bottom liner system or 

natural subsoil present 

[40 CFR 264.31 O(a)(1) through (a)(5}] 

Soil (high clay and silt content) 1. Permeability # 1. 0 X 1 o-7 em/sec 
Parameters 2. Percent soil passing No. 200 sieve > 30 

3. Liquid limit > 30 
4. Plasticity index > 15 

[40 CFR 761.75(b)(1)(ii) through (b}(1)(v)] 

Minimum Thickness of Cap 1. Soil (compacted): 25 em (1 0 in.) 
2. Concrete or Asphalt: 15 em (6 in.) 

[40 CFR 761.61 (a)(7)] 

Strength Sufficient to maintain cap effectiveness and integrity during use 
of the cap surface which is exposed to the environment. 

[40 CFR 761.61 (a)(7)] 

PCB Contamination in Cap < 1 ppm per Aroclor (or equivalent) or per cogener 

[40 CFR 761.61 (a)(7)] 

Maintenance Repair within 72 hours of discovery of any breaches that would 
impair integrity of cap; maintain cap in perpetuity. 

[40 CFR 761.61 (a}(7) & (a)(8)] 

Deed Restrictions 

Restrictions must be placed on the deed [40 CFR 
761.61 (a)(8)] for a property containing a site which 
has been remediated if the site is: 

(Refer to the subsection, Cleanup Levels, above, for 
more information on caps, fences, and low
occupancy areas.) Within 60 days of completing a 
self-implemented cleanup of a PCB remediation 
waste site, the owner must record a notation on the 
property deed (or comparable instrument that is 
normally examined during title searches) and submit 
a certification to the EPA Regional Administrator. 

c Capped, 

c Fenced, or a 

c Low-occupancy area. 
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The purpose of the notation is to provide, in 
perpetuity, information to any potential purchaser of 
the property. The notation to be recorded (in a 
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• Galbestos~ 

• Non-liquid building demolition debris; and 

• Shredder fluff [such as shredding from 
automobiles or household appliances from 
which PCB Small Capacitors have been 
removed. If a PCB Small Capacitor is 
shredded such that PCBs are no longer 
enclosed, dispose the shredding under the 
performance-based or risk-based option 
(Sections 4.5.1 or 4.5.3, respectively)]. 

All other PCB bulk product waste [sampled per 
Subpart R (40 CFR 761.340 to 761.359)] that 
leaches < 10 Fg of PCBs IL of water using a 
procedure to simulate leachate generation may be 
also be disposed in the aforementioned landfills. 

Ifyou dispose at such a landfill that is off-site 
without a commercial PCB storage or disposal 
approval, you must notify the landfill at least 15 days 
prior to the first shipment of the waste. The written 
notice must state that the PCB bulk product waste: 

• May include components with PCBs at $ 50 
ppm based on 

S General knowledge of the waste stream 
based on prior testing by the disposer or 
others, 

S Sampling per Subpart R followed by 
analysis, or 

• Is presumed or known to leach < 10 Fg of 
PCBs IL. 

A one-time notification is required for each 
wastestream [40 CFR 761.62(b)(4)(i)]. However, if 
the wastestream changes (e.g., from automobiles to 
household appliances), a new one-time notification 
must be sent for the new wastestream. Each 
different demolition project is considered a new or 
different wastestream. 

The owner/operator of the landfill is responsible for 
cleanup of any releases ofPCBs (including 
leachate) from the landfill. Releases of PCBs 
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(including the leachate) from the landfill are cleaned 
up as PCB remediation waste (see Section 4.4.2) 
[40 CFR 761.62(b)(3)]. 

4. 5. 2. 2 Leaching $10 Fg of PCBs IL 

Examples of materials presumed or known to leach 
$1 0 Fg of PCBs /L include paper or felt gaskets 
contaminated with PCBs and fluorescent light 
ballasts with PCB potting material. Such materials 
may be placed [ 40 CFR 761.62(b )(2)] into a landfill 
that is permitted, licensed, or registered by a state 
to manage municipal solid waste under 40 CFR 
Part 258 or non-municipal, non-hazardous waste 
under 40 CFR 257.5 through 257.30 provided that: 

PCB bulk product waste is segregated from 
organic liquids disposed in the landfill, and 

Leachate is collected from the landfill and is 
monitored for PCBs. 

Releases ofPCBs (including the leachate) from the 
landfill are cleaned up as PCB remediation waste 
(see Section 4.4.2) [40 CFR 761.62(b)(3)]. 

If you dispose at such a landfill that is off-site 
without a commercial PCB storage or disposal 
approval, you must notify the landfill at least 15 
days prior to the first shipment of the waste and 
with each shipment thereafter [ 40 CFR 
761.62(b)(4)(ii)]. The written notice must state that 
the PCB bulk product waste: 

May include components with PCBs at $ 50 
ppm based on general knowledge or analysis 
of the waste, and 

Is presumed or known to leach $10 Fg of 
PCBs IL. 

Unlike the one-time notification for PCB bulk 
product waste presumed or known to leach < I 0 Fg 
of PCBs /L, notification must be made with every 
shipment to a landfill of PCB bulk product waste 
presumed or known to leach $1 0 Fg of PCBs IL. 
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Exhibit 4-9. PCB/Radioactive Waste that May Be Put into 
Radioactive Waste Landfills without Further Regard to PCBs 

.· 
CFR 

Type of PCB/Radioactive Waste Examples 
/ . ' ·~ ', Citation . :< 

Dewatered Bulk PCB Remediation soil contaminated with heat 40 CFR 761.61 (a)(5)(i)(B)(2)(ii) 
Waste with < 50 ppm of PCBs transfer fluid 

Drained carcass of PCB- transformer, voltage regulator 40 CFR 761.60(b)(4) 
Contaminated Electrical Equipment 40 CFR 761.60(b)(6)(ii)(A) 

PCB Bulk Product Waste leaching concrete coated with fire- 40 CFR 761.62(b)(1)(i) 
< 10 IJg of PCBs/L retardant paint 

Non-liquid cleaning materials and brushes, booties, gloves, rags 40 CFR 761.79(g)(6) 
personal protective equipment 
wastes at any PCB concentration 
from decontamination 

Non-liquid cleaning materials and brushes, booties, gloves, rags 40 CFR 761.61 (a)(S)(v)(A) 
personal protective equipment waste 
at any PCB concentration from self-
implementing remediation site 
cleanups 

Non-liquid wastes from research and glassware, tubing, spatulas, 40 CFR 761.64(b)(2) 
development activities filter paper 

For example, PCB bulk product waste, which is also 
PCB/radioactive waste (which may be put into a 
solid waste landfill if nonradioactive) must be 
disposed in a landfill approved under the Atomic 
Energy Act (DOE Order 435.1 or other applicable 
implementing provisions). In the event a 
PCB/radioactive waste may be put into a chemical 
waste landfill, if nonradioactive, then you must use a 
landfill that is approved under both TSCA ( 40 CFR 
761.75) and the Atomic Energy Act (DOE Order 
435.1 or other applicable implementing provisions). 

4. 7 Waste from Research and 
Development Activities 

Waste from research and development activities is 
defined in Section 2.6. [Note that waste from 
activities conducted for purposes of research and 
development into PCB disposal [described in 40 
CFR 761.600)] are covered in Section 4.9]. The 
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disposal requirements for such waste are based on 
size. If the size is greater than the portion 
designated by a particular method, the disposal 
depends on whether the waste is liquid or non-liquid. 

4.7.1 Size 

Portions of samples of a size designated in a 
chemical extraction and analysis method for PCBs 
and extracted for purposes of determining the 
presence of or concentration of PCBs are 
unregulated for PCB disposal. This waiver is set 
forth at 40 CFR 761.64(a). 

4.7.2 Liquids 

Liquid solutions, including rinse solvents, generated 
from research and development activities, are 
disposed as liquid PCB remediation wastes (see 
Section 4.4.2.1 and Exhibit 4-5). You may dispose 
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disposal [40 CFR 761.60(j)]. Use ofPCBs for 
research and development for other purposes are 
provided for elsewhere. [See 40 CFR 761.300) for 
the use ofPCBs for chemical analysis, health 
effects studies, and environmental fate. See 40 
CFR 761.30(k) for the use ofPCBs in scientific 
instruments (e.g., mounting media for microscopy).] 

EPA has prescribed several requirements under the 
self-implementing option for research and 
development of methods specifically for PCB 
disposal. These requirements include maximum 
amounts and notification. 

The maximum amounts that may be used or treated 
in research and development studies are 500 
gallons/year (liquid) and 70 cubic feet/year (non
liquid), neither ofwhich may exceed 10,000 ppm of 
PCBs. The purpose of these maximum amounts is 
to limit the potential risk from incomplete or 
unsuccessful disposal of PCBs undertaken during 
research and development studies. The use of 
PCBs beyond these maximum amounts require an 
approval from the appropriate EPA Region [40 CFR 
761.60(j)(2)]. 

Prior to exercising the self-implementing option, 
obtain an EPA Identification Number for a PCB 
waste handling activity ifthe site (where the 
research and development will occur) does not 
already have such a number. The number may be 
obtained by submitting a Form 7710-53 [40 CFR 
761.205]. Once you have received a number; notifY 
in writing the appropriate EPA Region and the state 
and local environmental protection agencies. The 
notification must provide the EPA Identification 
Number for the site, quantity of PCB waste to be 
treated, the types of disposal technology to be used, 
the general properties ofthe PCB waste to be 
treated, and estimated duration of the research and 
development. The notification must be submitted 30 
days prior to commencing the self-implementing 
option but may be waived at EPA's discretion. 
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This report is designed to satisfY the 
'o'Sta\UILVIJ requirements of§ 305(b) of the 
Oo federal Water Pollution Control Act [33 

U.S.C. 1288], commonly known as the 
Clean Water Act (CWA). It also serves 
as a source of basic information on water 
quality and water pollution control 

CWA § 305(b) (I) requires that each 
State submit a biennial report to the 
United States Congress through the 
United States Environmental Protection 
Agency (USEPA). The report is to 
include the following: 

an assessment of water quality; 

an analysis of the extent to which 
surface waters provide for protection 
and propagation of fish, shellfish, and 
wildlife and recreation in and on the 
water; 

an overview of progress in water 
pollution control and recommendations 
for further action; 

PREFACE 

programs in New Mexico. Accordingly, 
the intended audience includes the 
general public, interest groups, 
consultants, state legislators, 
governmental agencies at State, local, 
and federal levels, as well as universities 
and other educational entities. 

Legal Requirements 

an estimate of the environmental, 
social, and economic impacts of 
restoring and maintaining the chemical, 
physical, and biological integrity of 
waters within the State; and 

a description of the nature ofnonpoint 
source pollution and of programs for 
nonpoint source pollution control. 

This report contains three parts. Part I 
contains the Executive Summary and 
Recommendations. The executive 
summary focuses on water quality and 
water pollution control management 
results, highlighting major points made in 
the report. The recommendations from 

0 

the Water Quality Control Commission 

Information Used 

State and federal agencies, statutes, 
regulations, and programs are distinct!) 
identified within the various aspects oJ 
water pollution control management a~ 
required by the context. 

are addressed to both the United States 
Congress and the USEPA. 

Part II, Surface and Ground Water 
Quality, provides a basin-by-basin 
narrative on current pollution problem 
areas and efforts to remediate them. This 
part of the report also outlines the State's 
assessments of both its ground and 
surface water resources. 

The final part of this report, Water 
Quality Management, details the work ol 
many agencies within the State entrusted 
with protecting New Mexico's water 
resources. 

This report generally deals with the period from January 1999 through December 1999. 
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EXECUTIVE SUMMARY 

PART 1: SURFACE AND GROUND WATER QUALITY 
SURFACE WATER QUALITY 

Information about surface water quality 
throughout New Mexico is based on the 
results of the New Mexico Environment 
Department's (NMED) intensive surveys, 
water quality monitoring of projects 
under the State's Nonpoint Source 
Pollution Management Program, Total 
Maximum Daily Load surveys and 
studies, preliminary statewide studies of 
mercury in fish tissues, water quality 
monitoring conducted under the National 
Pollutant Discharge Elimination 
(NPDES) System program and review of 
physical and chemical data entered by 
various agencies into the United States 
Environmental Protection Agency's 
(EPA) database. 

Conclusions concerning attainment of 
fishery uses is based on water quality 
analyses; where available, biological data 
were used to verify these results. 

From a total of over 5,875 perennial 
stream miles, almost 3,080 assessed 
miles, or 52%, have some level of 

Approximately 90% of the population 
ofNew Mexico depends on ground water 
for its drinking water. The water quality 
for the 81% of the population utilizing 
ground water sources from public water 
supplies is monitored routinely. Nearly 
one half of the total water used for all 
purposes in New Mexico is ground water. 
In many locations, ground water is the 
only available supply. 

Ground Water 
Contamination Inventories 

NMED maintains an ongoing inventory 
of known ground water contamination 
cases in the State. At least I ,235 cases 
have been identified from 1927 through 
December 1999, with 188 public and 
I ,907 private water-supply wells impact
ed. Ground water contamination most 
frequently occurs in vulnerable aquifer 
areas where the water table is shallow. 

threatened or impaired designated or 
attainable uses while 124,140 out of a 
total of 148,883 lake acres, or 83%, do 
not fully support designated uses. Of the 
river miles that are impaired, designated 
uses in 1,247.45 river miles were 
partially supported; in 1,427.7 river 
miles, pollution was such that one or 
more designated uses were not supported. 

Of the lake acres impaired, designated 
uses were not supported in I ,960 acres. 
The remaining impaired acres still 
provided partial support for designated 
uses. 

Reported sources of water quality 
impairment in New Mexico are diverse 
and include agriculture, recreation, 
hydromodification and resource extrac
tion. Causes of impairment include toxic 
metals, temperature, plant nutrients, 
bottom deposits and other causes. Over 
91% of all water quality impairment 
identified in New Mexico's rivers is due 
to nonpoint sources of water pollution. 

GROUND WATER QUALITY 

Causes and Sources of 
Ground Water Contamination 

Approximately 13% of ground water 
contamination in the State has been 
caused by nonpoint sources, predomin
antly small household septic tanks or 
cesspools. Nonpoint source contamin
ation may be caused by diffuse sources 
such as large numbers of small septic 
tanks spread over a subdivision, residual 
minerals from evapotransporation, animal 
feedlot operations, areas disturbed by 
mineral exploration and/or storage of 
wast products, urban runoff or appli
cation of agricultural chemicals. 

Point sources are discharges at specific 
identified locations such as surface 
impoundments, landfills, and injection 
wells. Accidental spills and leaking 
underground storage tanks account for 
almost half of all point source 
contamination. 

All of the known lake water quality 
impairment is due to nonpoint source 
water pollution. 

In 1994-1995, the State of New 
Mexico issued fish consumption 
advisories for 23 lakes and reservoirs and 
one river due to elevated mercury 
concentrations in fish. Twenty five lakes 
were added to the 1998 CW A §303( d) 
list fish consumption advisories for 
mercury, even though the water quality 
standard for mercury was not exceeded in 
these lakes. 

Estimates by the United States Forest 
Service (USFS) based on comparing the 
extent of hydric soils in the State to the 
extent of present wetlands show that New 
Mexico's wetlands, which currently total 
approximately 481 ,900 acres, have been 
reduced over 33% since the 1780s. Due 
to these historical trends, point and 
nonpoint pollution and drainage, all 
wetlands are considered threatened in 
New Mexico. 

Public Drinking Water Systems 
The 1996 reauthorization of the federal 

Safe Drinking Water Act (SDWA) 
mandates that EPA set new or revised 
standards for two constituents which are 
naturally occurring in New Mexico 
ground water: radon and arsenic. 

EPA must promulgate a standard for 
radon by December 2000, with a 
proposal by August 1999. There is at 
present no drinking water standard for 
radon. Radon is an important issue for 
this state. Present sampling data suggest 
that radon could possibly be evident in 
84% of New Mexico's water supply 
wells. Annual treatment costs to remove 
radon could be substantial, depending on 
the level at which EPA sets the standard. 

EPA promulgation of a revised 
regulation for arsenic has been mandated 
for no later than January I, 2001. Like 
radon, the costs to remove arsenic could 
be substantial depending on the level at 
which EPA sets the standard. 



, 
, 

PART 2: WATER QUALITY MANAGEMENT 
THE STATE ROLE IN WATER QUALITY MANAGEMENT 

Water quality management in New 
Mexico has both state and federal 
aspects. The State establishes standards 
for state and interstate waterbodies and 
for ground water, assesses the quality of 
surface and ground waters, adopts 
regulations, and takes actions to protect 
and maintain surface and ground water 
quality. The State also coordinates with 
EPA in implementing the federal Clean 
Water Act (CWA) (33 U.S.C. 1288] and 
other federal acts which contain water 
quality protection provisions. 

At the state level, the New Mexico 
Water Quality Control Commission 
(WQCC), under the authority of the New 
Mexico Water Quality Act, has adopted 
the basic framework for water quality 
management. Major components of this 
framework include surface and ground 
water quality standards, regulations, and 
the State's Nonpoint Source Management 
Program. 

Programs for 
Surface Water Pollution Control 
New Mexico uses a variety of 

mechanisms including State, federal, 
and/or local components to protect its 
surface waters from becoming polluted. 
The principal mechanism used to protect 
waters from municipal and non-municipal 
point source discharges is the federal 
NPDES program. While NPDES permits 
for discharges in New Mexico are issued 
and enforced by EPA, the State plays a 
significant role in this permit program, by 
providing water quality certification for 
these permits as well as inspecting the 
facilities for compliance with their 
permit. NMED administers and enforces 
Surface Water Protection and Utility 

Operator Certification regulations for the 
WQCC. 

Nonpoint source surface water 
pollution is addressed by the State 
Nonpoint Source Water Pollution 
Management Program. NMED is the 

lead agency for this program which 
utilizes a variety of State, local and 
federal agency programs to achieve 
implementation of Best Management 
Practices to prevent and abate nonpoint 
source pollution. As part of this 
program, the State assures that water 
quality standards are maintained and 
wetlands are protected through the water 
quality certification process for CW A § 
404 dredge-and-fill permits issued by the 
United States Army Corps of Engineers. 

Programs for 
Ground Water Pollution Control 
Programs established under the New 

Mexico Water Quality Act, Oil and Gas 
Act, Hazardous Waste Act, Ground 
Water Protection Act, Solid Waste Act, 
Emergency Management Act, Voluntary 
Remediation Act and Environmental 
Improvement Act are designed to 
maintain ground water quality. 

Water Quality Act programs include a 
ground water discharge permit program 
that protects ground water quality 
through the issuance of ground water 
pollution prevention permits; an 
abatement program that includes 
requirements for the assessment and 
abatement of releases that cause or 
threaten to cause exceedances of ground 
water quality standards; and a spill 
response program that includes 
provisions for the reporting and cleanup 
of spills that impact ground water quality. 

Regulations under the Oil and Gas Act 
"regulate the disposition of water 
produced or used in connection with the 
drilling for or producing of oil and 
gas .... ". The Oil and Gas Act also 
regulates disposition of non-domestic and 
non-hazardous solid waste produced by 
the oil and gas industry. Hazardous 
Waste Act regulations include 
requirements for preventing and cleaning 
up releases of hazardous waste and 
releases from underground storage tanks. 
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The Ground Water Protection Act ., 
provides a state cleanup fund for ' 
corrective action at sites contaminated by 
leaking underground storage tanks. The 
Emergency Management Act provides for 
the Hazardous Materials Emergency 
Response Plan which gives NMED the 
responsibility for providing necessary 
information to first responders at 
hazardous materials and radiological 
incidents. Under the authority of the 
Environmental Improvement Act, 
regulations have been adopted that cover 
liquid waste disposal, septage and public 
water supply. The goal of the Voluntary 
Remediation Act is to facilitate the 
expeditious, voluntary cleanup of 
contaminated properties, thereby promot
ing their redevelopment and productive 
use. 

Several federal programs contribute to 
ground water quality protection in New 
Mexico. The federal Superfund program 
also impacts the state, and NMED's 
Superfund Oversight Section identifies, 
investigates, and oversees remediation of 
abandoned hazardous waste sites under a 
Superfund Memorandum of Agreement 
with EPA. 

The New Mexico State Legislature has 
given extensive authority to counties and 
municipalities for land use and protection 
of public health and safety, areas with 
substantial implications for ground water 
quality protection. Most have not taken 
full advantage of this authority. The 
present zoning authority of the counties 
can be coupled with a wellhead 
protection program to effectively protect 
ground water drinking water sources in 
partnership with the State Environment 
Department and EPA. Many small 
systems, which rely on surface water for 
their drinking water, may establish a 
watershed protection program for their 
surface water sources. 



Act 
for 

jby 
The 
>for 
ncy 
the 

;ary 
at 

ical 
the 
\ct, 
1ver 
blic 
:ary 
the 
of 

lOt

:ive 

e to 
iew 
am 
D's 
1es, 
10f 
!ra 
ent 

has 
md 
1on 
·ith 
1ter 
:en 
ne 
1es 
:ad 
ect 
m 

ent 
tall 
for 
, a 
eir 

PROGRAMS FOR WATER QUALITY ASSESSMENT 

Surface Water Quality Assessments 
The State uses a wide variety of 

methods for assessment of its water 
quality. Second-party data including 
discharger's reports, published literature, 
data stored in EPA's database as well as 
data generated by the United States 
Geological Survey (USGS) are routinely 
reviewed. NMED generates large 
amounts of data through intensive 
surveys, assessment of citizen compl
aints, special studies aimed at areas of 
special concern (e.g., mercury concen
tration in fish), volunteer monitoring 
programs, short and longterm nonpoint 

Surface Water 
Various qualitative and quantitative 

measures have been used by EPA, the 
states and others to measure the 
effectiveness of water quality 
management programs. The cost of 
administering these programs continues 
to grow at a steady rate. The primary 
function of these programs is to maintain 
suitable water quality necessary to protect 
existing, designated or attainable uses. 
New Mexico was one of the first states to 
have all of its municipalities achieve 
secondary treatment capability. In 
general, "major" dischargers normally do 

source pollution monitoring and effluent 
monitoring. 

Ground Water Monitoring 
and Data Management 

Ground water quality monitoring is 
carried out under many of the State 
ground water quality protection and 
remediation programs and by the USGS. 
The scope and variety of ground water 
quality investigations in New Mexico has 
created the need for computerized data 
management. NMED is committed to 
agency-wide improvements in informa
tion management in order to reduce the 
burden on staff, the regulated 

PROGRAM EVALUATION 

a good job of meeting permit 
requirements while "minor" dischargers 
continue to have noncompliance 
problems which are not being completely 
addressed due to EPA enforcement 
policies. 

Nonpoint source water pollution in 
New Mexico is receiving ever more 
attention. Significant efforts have been 
initiated by the United States Forest 
Service (USFS) in cooperation with 
NMED in a large number of different 
settings, to reduce and eliminate such 
pollution in a number of the State's 
highest quality waters. These efforts 
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community and other stakeholden 
Through a OneStop grant from EPA, th 
initial steps of this process have bee1 
made to centralize environmental data 
NMED is beginning the process that wil 
result in the purchase and modification o 
an integrated environmental database 
system. Incorporating groundwate 
monitoring data as well as the other con 
needs ofNMED, this system will result i.J 

improvements in the way that the public 
obtains environmental data from the 
agency. 

have led in several cases to thc 
elimination of longstanding nonpoin 
source problems. 

Ground Water 
Measures of ground water protectior 

programs effectiveness are documente< 
through site-specific monitoring a 
permitted facilities and facilities that arc 
abating ground water contamination 
Although there is no overall index t< 
determine the rate at which ground water: 
are polluted or remediated, state an< 
federal programs that ensure the qualit) 
of the state's ground water have beer 
successful in both ground water qualit) 
protection and clean-up efforts. 



RECOMMENDATIONS FOR SURFACE WATER AND 
GROUND WATER QUALITY MANAGEMENT 

The following recommendations are divided into two groups: first, recommendations are made to the United States Congress 
desirable legislation and necessary funding of water quality management; and secondly, recommendations are made to the EPA ' 
administration of the CW A and other federal acts which contain water quality protection provisions. ~ 

RECOMMENDATIONS TO THE CONGRESS OF THE UNITED STATES 

I. New Mexico's Nonpoint Source 
Control Program was first fully-approved 
by EPA in September of 1989. 

Nonpoint Source Controls 
Consequently, the State has been 
implementing the program for only I 0 
years. We believe that it cannot yet be 

determined to what extent the State' 
largely voluntary approach is having · 
controlling nonpoint source pollutio 

The states should have an adequate period of time to fully determine the efficacy of their 
existing nonpoint source control programs. Only after such time should federal mandates 
be developed and then only for those elements of a state's program that are not making 
adequate progress toward meeting a state's water quality standards. 

2. Language in some proposed federal 
legislation calls for the states to 
adequately treat all of their nonpoint 
source concerns such that runoff from 
these areas would meet state water 
quality standards in some arbitrary period 
of time. Due to vast differences in the 
types of nonpoint source problems faced 
by individual states, any such artificial 
deadline may be adequate for one state 

yet impossible to meet for its neighbor. 
Secondly, in the west, where the majority 
of the nonpoint source concerns 
identified to date are associated with 
runoff from vast areas of mountains, 
rangelands, irrigated farmlands, extensive 
road networks et cetera, the sheer 
magnitude of the problem will preclude 
attainment of standards unless exorbitant 
commitments of limited financial 

resources are dedicated to these 
problems. Finally, even the expenditure 
of such vast resources may not have 
immediate benefit in the arid portions o 
the west because establishment and/or 
reestablishment of adequate groundcover 
to prevent overland flows of sediment
laden waters is dependent upon adeqUate 
precipitation, which is never assured. 

In every instance in which a deadline is established requiring ihe attainment of water 
quality standards by nonpoint sources of pollution, remove the deadline and substitute the 
following phrase: 

••. "as rapidly as possible based on the ecological potential of the area as determined by 
the state." 

3. Over one-third ofNew Mexico's lands 
are owned by the federal government 
where most nonpoint source pollution in 
the State occurs. The majority of New 
Mexico's Category I watersheds as 
determined in the Clean Water Action 
Plan (CW AP) Unified Watershed 
Assessment (UW A) are located within 
federal land boundaries. These are the 

watersheds where new CW A § 319 
monies under the CW AP will be directed. 
Most of New Mexico's high quality 
coldwater fisheries are contained within 
these federal lands. The USFS and the 
Bureau of Land Management have been 
designated by the WQCC as management 
agencies for water quality protection 
within the context of the New Mexico 

Water Quality Management Plan and the 
State's Nonpoint Source Management 
Program. It is difficult, however, for 
these federal agencies to apply for § 319 
funding due to the EPA requirement for a 
40% non-federal match for any § 319 
funds. This situation discourages the 
federal agencies from applying for§ 319 
grant funds for important water quality 
improvement projects. 

The EPA language requiring a "non-federar match of 40% for all CWA § 319 grant 
awards should be changed so as to allow for the utilization of federal match dollars. 

4 
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Indian Tribes 
The funding set-asides for Indian tribes in with the states for the limited available 
the CW A puts tribes in direct competition federal funds. The funding provided to 

tribes is inadequate to develop o 
implement effective water quali~ 

programs. 

The United States Congress should provide sufficient dedicated funds to Indian tribes so 
that they can develop and implement an effective water quality management program. 
These funds should be in addition to, not in place of, monies allocated to the states. 

Funding 
I. Technical information in many areas containment and remediation technology, all states. It is more desirable for federa 
is essential to any state water pollution risk assessment, and standards agencies to assemble and disseminate thi: 
control program. These areas include development. Such information is of information than for states to utilize thei 
sampling and monitoring technology, wide applicability and would be useful to limited resources on such projects. 

The United States Congress should provide adequate funding to federal and state agencies 
including universities and other publicly-funded institutes to foster and support basic 
ecological, hydrologic, medical. public health, and other research efforts relevant to water 
quality protection and to support technical assistance and technology transfer to the states. 

2. The CW A requires all municipal 
wastewater treatment plants to meet 
secondary treatment standards as defined 
by federal regulations. Over the past two 
decades, an enormous investment of 
public funds has been made by federal, 
state and local governments to construct a 
national wastewater treatment infra
structure that would meet this goal. 

However, once constructed, the 
effectiveness and longevity of this 
wastewater infrastructure is heavily 
dependent upon the skill and competence 
of the operators who maintain it. In fact, 
the absence of effective operation and 
maintenance programs has been 
implicated as the primary cause of most 
NPDES permit noncompliance nation-

wide as well as in New Mexico. Thus 
the lack of good operation anc 
maintenance at treatment facilities botl 
jeopardizes the attainment of secondal) 
treatment and reduces the benefit of tht 
huge expenditure of public funds made tc 
achieve this goal. 

The United States Congress should provide additional dedicated funding to state-operated 
programs which address the operation and maintenance of wastewater treatment facilities 
in order to prevent water pollution and National Pollutant Discharge Elimination System 
permit noncompliance. 

3. Section 402 of the CW A states 
NPDES permits" .. are for fixed terms not 
exceeding five years." Title 40 Section 
122.6 of the Code of Federal Regulations 
allows for the administrative continuance 
of expired permits beyond five years 

under specified conditions including but 
not limited to timely reapplication by the 
permittee. Permits are often continued 
due to lack of resources to prepare 
renewed permits. Currently, 
approximately 90% of the individual 

NPDES permits in New Mexico are five 
or more years old. Outdated permits rna) 

not be protective of current water qualit) 
standards adopted by the State anc 
revised once every three years ir 
accordance with Section 303 of the 
CWA. 

The United States Congress should provide adequate funding to the federal and state 
agencies charged with administering the NPDES permit program so that the enormous 
backlog of out-of-date NPDES permits might be promptly reduced and then in the future 
all permits may be renewed on a timely basis. 

Hazardous and Radiological Waste 
CWA § 303(c) and its implementing pollutantsofecologicalandhumanhealth the Atomic Energy Act (42 U.S.C. 2011 
regulations at 40 CFR 131 require states concern are natural and manmade or et seq.) exempts certain of these 
to develop and implement water quality concentrated radioactive compounds. compounds. Consequently, pollutan~ 
standards with sufficient criteria to CW A § 502( 6) currently recognizes such as plutonium and enriched uranium 
protect designated uses. Among the 'radioactive materials' as a 'pollutant'; yet are not yet regulated under the NPDES 

system. 

The Atomic Energy Act should be amended to require the NPDES permit to be the sole 
regulatory vehicle for any point source discharge of any pollutant to "waters of the United 
States." 

5 



1. Federal agencies have an obligation to 
protect water quality at their facilities and 
in their projects and to remediate 

Federal Facilities 
pollution which occurs. There are known 
instances of surface and ground water 
contamination, sometimes of a very 

serious nature, caused by federal faciliti, 
in New Mexico and elsewhere. 

Federal installations and projects should not only be required to comply with all pertinent 
federal and state laws and regulations but should also be expected to lead in the area of 
environmental protection by prevention of adverse impacts during construction and operation 
and by cleanup or reclamation upon discovery of a problem. 

2. Federal laws, such as the 
Comprehensive Environmental Response, 
Compensation and Liability Act, 
commonly known as Superfund, place 
responsibility on federal agencies for 
investigating and remediating old 
hazardous waste sites on federal lands. 

The Department of Defense (DoD) has 
responded positively to this mandate by 
initiating and continuing work at active 
defense installations in New Mexico and 
nationwide. DoD/state Memoranda of 
Agreement provide funds to states to 
participate in investigation and cleanup 

work. Left out of these efforts, how eve 
are formerly used defense sites which a 
not presently the property of Dol 
Several such sites in New Mexico a 
known or suspected to be contributing 
ground water pollution and oth 
environmental problems. 

The United States Congress should encourage the Department of Defense to aggressively 
investigate and remediate formerly-used defense sites, to include states as partners, and to use 
existing mechanisms such as DoD/state Memoranda of Agreement to provide monies to states 
for required site-specific tasks such as review of work for compliance with state environmental 
laws. 

Ground Water Quality Management 
1. Prevention of ground water pollution thousands or even millions of dollars, and significant. Therefore, it is a mo 
is always more protective of public health often taking decades to accomplish. prudent use of public funds to preve 
and environmental quality as well as Cleanup to natural background levels is exposure of the nation's citizens 
being more cost-effective than trying to often impossible at any price. In contaminated water supplies than 
cleanup an aquifer once it has become addition, the health effects of chronic restore the ground water to its origir: 
contaminated. Cleanup is always exposure to even low level contamination condition. 
expensive, often costing hundreds of are poorly quantified but may be 

The primary focus of federal ground water pollution prevention efforts should be to 
support state pollution control programs and initiatives. 

2. Ground water protection is, and 
should remain, actively managed and 
implemented at the state and local levels. 
New Mexico and other states are taking 

the lead in developing and implementing 
ground water monitoring, protection, 
remediation and management programs 
suited to their particular needs. Some of 

these programs have been in existence l 
decades and should be used as models J 
other states that are developing nc 
ground water protection programs. 

Any federal legislation dedicated to ground water protection should include a statement of 
a general national goal and then explicitly recognize the primary role of the states and 
local governments in all facets of ground water protection. 

New Mexico currently does not have 
a State Superfund program and relies on 
the federal Superfund law to address 
abandoned or uncontrolled hazardous 
waste sites in the state. In the Superfund 
reauthorization debates taking place in 
Congress, New Mexico supports the 
delegation of the federal Superfund 

Delegation of Superfund to States 
program to the states. However, 
delegation should allow states to retain 
all state rights, especially state applicable 
standards, and to have the flexibility to 
apply the Superfund program in a manner 
that meets specific needs of the state. 
This is especially critical in arid western 
states where policies and procedures 

developed for eastern states are r 
applicable. Additionally, inhabitants 
sparsely populated areas of western sta1 
deserve equal protection from potent 
health or environmental problems. Y 
the federal Hazard Ranking Systc 
assigns lower priority to these factors a 
makes Superfund difficult to apply 
sites in western states like New Mexic 

The United States Congress should provide a mechanism whereby administration of 
Superfund is delegated to states to better address state and local water quality problems 
associated with abandoned or uncontrolled hazardous waste sites. 

6 
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The EPA is considering drafting new 
national drinking water standards based 
on preliminary arsenic studies without 
sufficient scientific warranty to base 
those standards on. More stringent 
drinking water standards would be 
extremely costly to the Citizens of New 
Mexico. Capital costs will likely range 

Drinking Water Standards 

from $250 million to over $500 million, 
depending on where the standards are set. 
Annual operating costs could range 

between 2 - 5% of capital costs. It is 
likely that there will be no measurable 
benefits (as opposed to calculable 
benefits such as reduced risk) associated 
with a lower standard. There is no 

conclusive evidence, and no eviden 
whatsoever in the United States, to she 
that arsenic at the current maximu 
contaminant level (MCL) poses a risk 
human health of greater than 104

, t 
value which has been accepted by EPA 
providing adequate safety to consume1 

The United States Congress should delay the Safe Drinking Water Act requirement for a 
new arsenic drinking water standard until EPA can demonstrate a need for a new 
standard based on epidemiological evidence collected in the United States. 

7 



RECOMMENDATIONS TO THE U.S. ENVIRONMENTAL PROTECTION AGENC) 

National Pollutant Discharge Elimination System Permit Program 
l. EPA largely focuses NPDES 
enforcement and permitting on 
discharges categorized as "major." In 
New Mexico and elsewhere most NPDES 
majors have good compliance with 
secondary or Best Available Technology 
treatment limits and have current NPDES 
permits. Many "minors," however, are 
not consistently meeting their NPDES 

permit requirements (e.g., reporting, 
effluent limits, or operation and 
maintenance), and many have outdated 
permits. EPA permit-issuance strategies 
also differentiate between majors and 
minors with regard to reviewing and 
addressing the potential for toxic 
pollutants. Majors are carefully 
addressed while minors are given little or 

no attention. Despite the lesser flow 
the minors, these discharges may ere: 
significant water pollution or pub 
health problems. Although EPA Regi 
VI has stepped up enforcement agau 
minors, and has made some effort 
expand its review of minors in t 

permitting process, they continue 
receive a low priority from the EPA. 

EPA should change the focus of its National Pollutant Discharge Elimination System 
program so that priorities are not focused as intensely on permit classification. EPA 
should conduct its enforcement and permitting activities on the basis of factors in addition 
to discharge volume including compliance records, designated stream uses, water quality 
standard violations, and potential risk to the environment or public health. 

2. The CW A clearly states that "it is the 
national policy that the discharge of 
toxic pollutants in toxic amounts be 
prohibited." EPA relies heavily on 
biomonitoring tests performed on the 

effluent from wastewater treatment plants 
to determine attainment of that policy. 
The fish species which is normally tested, 
Pimepha/es promelas (Fathead minnow), 
is a warmwater species. Because 

coldwater species are generally mo 
sensitive to pollutants, biomonitoru 
tests based only on a warmwater speci' 
may not be protective of coldwat 
ecosystems. 

Coldwater species should be developed for biomonitoring dicharges to coldwater fisheries 
with the same degree of accuracy as those currently performed with the Fathead minnow. 
Rainbow trout (Oncorhynchus my kiss) is readily available and culture techniques for it 
have been well developed. Although non-native, it is widespread and may prove to be a 
suitable surrogate for coldwater species, including native fiShes. Rainbow trout are 
currently readily available from six state hatcheries for biomonitor-reporting purposes. 
Other widespread species, such as the Longnose Dace (northern part of the state) and the 
Speckled Dace (southern part of the state) (Rhinichthys cataractae and R. osculus, 
respectively) should also be considered. Coldwater species should be used for 
biomonitoring tests when discharges are to an aquatic system with an existing coldwater 
fiSheries use. 

With the above-stated national policy 
of the CW A in mind, EPA has 
implemented its pretreatment program 
through the NPDES permit program. 
There are two ways that EPA implements 
the pretreatment program: I ) through 
regulations requmng certain 
municipalities to administer and enforce 
their own EPA-approved pretreatment 
programs; and 2) through EPA 
enforcement against industrial 

Pretreatment 
dischargers which discharge into publicly 
owned treatment works that are not 
regulated under approved pretreatment 
programs. 

In New Mexico, five municipalities 
are currently required to fully develop 
pretreatment programs. The EPA has 
conducted a detailed pretreatment 
inspection of all pretreatment program 
municipalities in New Mexico once each 

year. Some local governments rema1 
reluctant to enforce pretreatme1 
requirements effectively in cases whe1 
industrial sites are available in othc 
cities without pretreatment program 
Other industries settle or relocate in arel 
served by private wastewater treatrneJ 
plants not subject to the pretreatrnel 
regulations, since the treatment plants ru 
not "Publicly Owned Treatment Plants. 

EPA should continue to place greater emphasis on its pretreatment program, to ensure 
pretreatment programs are required where necessary regardless of the size or ownership of 
the plant, and to take adequate enforcement action to meet the federal Clean Water Act's 
policy of no discharge of toxic substances in toxic amounts into the environment The 
Agency should apply its regulations evenly so that no municipality is granted an 
unintended economic advantage over another municipality with a pretreatment program. 

8 
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in 1987, EPA has 
by reference the sludge 

emdatton requirements of 40 CFR 257 
appropriate, 40 CFR 503 into 
permits issued in New Mexico. 

regulations broadly cover areas 
as pathogen control, safety, ground 

protection, endangered species, 

Sludge Management 
floodplains, and surface water. New 
Mexico has had an effective ground 
water protection regulatory program in 
place since 1977. Because the State 
ground water regulations do not address 
certain areas such as pathogen control, 
the federal and State ground water 
protection programs are not completely 

equivalent. Thus, compliance with one 
program does not ensure compliance with 
the other. EPA's advance into the area of 
ground water protection has resulted in a 
duality of regulations for sludge disposal 
with regard to ground water protection. 

EPA should ensure that federal sludge regulations and the administration of federal 
sludge programs do not result in dual regulation or undermine existing state programs. 
This can be achieved by federal regulations which provide that a state ground water 
program which satisfies national minimum requirements becomes the basis for cleanup or 
control under any and all federal programs relating to ground water protection in that 
state. The regulations developed should focus primarily on public health protection and 
on surface and ground water protection. 

The 1987 Amendments to the CW A 
and the 1986 Amendments to the SDW A 
allows EPA to treat Indian tribes as 
states. The tribes have indicated a great 
interest in receiving technical assistance 
from EPA, especially for water quality 
standards development and 
implementation. In some cases, for 
example arsenic in the Middle Rio 

Indian Tribes 
Grande Basin of New Mexico, tribal 
water quality standards have been 
adopted that are far more stringent than 
existing background conditions, by three 
orders of magnitude, and are thus 
unattainable. 

The CW A also provides that EPA 
shall provide a " ... mechanism for the 
resolution of any unreasonable 

consequences that may arise as a result 
of differing water quality standards that 
may be set by States and Indian Tribes 
located on common bodies of water." 
The CW A provides that relevant factors 
include the effects of differing water 
quality permit requirements on upstream 
and downstream dischargers and 
economic impacts. 

EPA should, in keeping with its trust responsibility to tribes, work with the tribes to 
ensure that water quality standards and programs adopted by the tribes are scientifically 
defensible and technically achievable. 

Salt cedar invasion and infestation is 
one of the significant contributors water 
quality impairment in New Mexico. Yet, 
no water quality impairment code for 
sources exist except hydromodijication, 

Reporting Criteria 
and removal of riparian vegetation to 
classify this threat to the native riparian 
biome and its associated water quality. 
Exotic vegetation invasion and 
displacement of native npanan 

vegetation poses a significant threat to 
maintenance of New Mexico's water 
quality. 

EPA should review and amend the Codes of Designated Uses and Nonpoint Sources of 
Pollution to: 
I. Include source codes for Improper Functioning Watersheds, Wildlife Management 

and Fish Hatchery Operations; 
2. Break out Natural Sources from general heading code Other and make it a general 

heading code with appropriate subcodes; 
3. Exotic noxious weeds should be placed under the general heading Other; and 
4. Disclose omission sources. 

9 





. "CHAPTER ONE 

. ~- New Mexico is characterized by high 
~ mountains, extensive plains and plateaus, 
:river gorges and broad valleys. Figure I 
locates New Mexico with reference to her 
neighbors and shows the principal towns, 
drainage systems, and road networks. 
The climate of the State is arid to 
semiarid. Average annual precipitation 
ranges from less than eight inches in 
desert valleys to over 30 inches in the 
mountains. About half the annual 
precipitation is received during brief but 
intense summer storms. Much of the 
winter precipitation falls as snow in the 
high mountains and as snow or rain at 
lower elevations. Statewide, the annual 
average precipitation is much less than 
evaporation from open water surfaces (1 ). 
Land surface elevations in New Mexico 
vary from just over 13,000 feet in the 
northern mountains to just under 3,000 
feet at the Texas border in the southeast. 

New Mexico is the fifth largest of the 
fifty states, with a total area of almost 
122,000 square miles. Of this total, 34.2 
% are federal lands, 11.8% are State 
lands, 9.4% are Native American lands, 
and 44.6% is privately owned. In 1982, 
about 84 % of all land in New Mexico 
was used for grazing (2). Just over 80% 
of non-federal New Mexico land was 
used for pasture and rangeland in 1982, 
while urban and built-up land constituted 
about 1.25% of the State's non-federal 
land area (3). In 1992, pasture and 
rangeland occupied about 82% of all land 
( 4). Cropland uses about 3.3% of all land 
of which about 56% of that amount was 
used for irrigated agriculture (18). 

From a count of just over 1.3 million in 
1980, the population increased 2.75 % 
due to migration from out-of-State, and 
13.5% from in-State natural increase 
(births minus deaths) to a 1990 total of 
just over 1.5 million people (5). 1998 
population projections have reached 
I ,736,931 (6). The population is 
expected to reach about two million 
within the next ten years (7). Despite a 
rapid rate of increase compared to the 
nation, the State remains sparsely settled 
overall. 

Population centers are associated with 
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available surface and ground water. 
While some communities are located 
over large underground aquifers, the 
environmentally sensitive river valleys 
and flood plains, which often contain 
shallow aquifers, are foci for population 
density (3). Albuquerque, on the Rio 
Grande near the center of the State, is by 
far the largest city. Containing one-third 
of the total State population within its 
metropolitan area, it is currently 
estimated to be more than five times 
larger than either of the next two cities in 
size, Las Cruces near the Texas border to 
the south and Santa Fe to the north. 

New Mexico has a small and relatively 
poor regional economy. In 1997 for 
instance, New Mexico had a per capita 
personal income of $19,298. This rating 
ranked 49th out of the entire United 
States (8). Services and government
affiliated jobs are the leading non
agricultural employment sectors, 
followed by wholesale/retail trade. 
Manufacturing is fourth, providing just 
over six% of jobs. New Mexico also has 
a diversified natural resource extraction 
industry (9, 10, 17). The federal 
government provides over 4.5% of the 
State's employment and has a large 
defense and research presence in the 
State. Some researchers argue that the 
federal presence is actually much larger 
than figures originating with the New 
Mexico Department of Labor presented 
above might suggest. These researchers 
reason that active duty service personnel, 
defense plant employees, and workers at 
the two national laboratories should be 
included in the federal sector. At present 
many of these workers are either not 
included in the statistics, or are classified 
in other sectors. Using multipliers to 
estimate indirect impacts as well, one 
researcher estimates the federal presence 
between 30 and 35 %of employment (7). 

In New Mexico, the State estimates 
that there are approximately 6,000 miles 
of perennial rivers and streams. EPA has 
issued a preliminary estimate of 110,741 
miles of rivers, streams, ditches and 
canals for New Mexico. Ofthese, 8,682 
are classified perennial, 99,332 miles as 
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intermittent, and 2,727 as ditches or 
canals (11). New Mexico estimated the 
length of its perennial streams by the use 
of a map wheel on a full set of United 
States Geological Survey's (USGS) 
I :24000-scale topographic maps. Only 
the cartographic symbols for perennial 
stream were used; no intermittent or 
ephemeral streams, ditches or canals 
were included. EPA relied on its Reach 
File 3 (RF3) database, created from the 
USGS's Digital Line Graph (DLG) 
database. This dataset was in-turn 
developed from I: I 00000-scale maps. 
The difference in map scales may 
account for much of the difference in 
total perennial stream lengths. 
Additionally, since the two agencies may 
have used maps which were updated from 
satellite or aerial photos taken at different 
times, potentially at different times of the 
year, there is further reason to believe the 
estimates might differ (11 ). 

The State has identified approximately 
175 freshwater, publicly accessible lakes 
and reservoirs, approximately fifty of 
which are over 200 acres in area. 
According to EPA's preliminary estimate, 
New Mexico has 1,256 lakes (11). 

Figure 2 shows the State's eleven water 
quality basins. New Mexico's surface 
waters include headwater portions of 
three of the nation's principal drainage 
systems: the San Juan River Basin and 
Lower Colorado River Basin contributes 
to the Colorado River; drainage from the 
Arkansas-White-Red River Basin 
contributes to the Mississippi River; and 
the three Rio Grande basins and the 
Pecos River Basin contribute discharge to 
the Gulf of Mexico. Other streams in the 
State are in topographically closed basins 
and drain internally (12). 

Total annual stream flow averages over 
5.7 million acre-feet, of which 
precipitation falling within the State 
boundaries contributes 3.3 million acre
feet. Other states, principally Colorado 
via the Rio Grande and the San Juan 
River, contribute the rest. Downstream 
states receive 3.6 million acre-feet from 
New Mexico (1). 

The quality of surface water varies 



from place to place. Generally, water 
originating in the high mountains is of 
excellent quality. At lower elevations, 
water is usually of lesser quality. High 
quality water is subjected to degradation 
as it flows downstream due to 
evapotranspiration, evaporation, 
anthropogenic pollutant loading, and its 
application to beneficial uses. 
Background information on surface 
waters is provided in Appendix A. 

New Mexico's hydrogeology is highly 
variable and complex, and the quality and 
availability of ground water also varies 
from place to place. Sedimentary 
deposits (mainly sandstone, limestone, or 
unconsolidated sand and gravel) are the 
most productive aquifers. Valley-fill 
aquifers of major importance occur along 
the Rio Grande, the Rio Chama, the San 
Juan and Pecos Rivers. These aquifers 
are typically less than 200 feet thick and 
commonly provide water containing less 
than I ,000 milligrams per liter of total 
dissolved solids. A major basin-fill 
aquifer occurs in the Rio Grande Valley 
where basin-fill deposits attain 
thicknesses of up to 20,000 feet. This 
aquifer provides the source of water for 
Albuquerque and a partial source for 
Santa Fe. The High Plains basin-fill 
aquifer (primarily Ogallala formation) is 
a major water source along the eastern 
border of New Mexico. The Ogallala 
formation, the boundaries of which are 
roughly from Nebraska to New Mexico, 

is an example of a shared water source 
where states need to coordinate their 
efforts in terms of ground water 
pollution. Major sandstone aquifers are 
located in the San Juan Basin in the 
northwestern part of the State, and 
limestone aquifers are of importance in 
the southeastern part and locally in the 
central and western parts. 

Many aquifers are highly vulnerable to 
contamination from surface discharges. 
Maintenance of surface water quality is 
necessary to protect the State's ground 
water quality. The key risk factor for 
aquifer contamination is a shallow water 
table combined with a significant point or 
nonpoint source of pollution. In the 
urban areas of our state, abandoned, 
unplugged domestic wells (such as in Las 
Cruces and the South Valley in Bernalillo 
County) also add to the vulnerability to 
contamination. Other factors affecting 
ground water vulnerability include 
preferential flow pathways, clay and 
organic matter content of soils, and 
oxidation-reduction potential. The 
location and relative vulnerability ofNew 
Mexico aquifers are shown in Figure 3 
(13). 

The magnitude of ground water 
supplies in the State is estimated to be 20 
billion acre-feet. Of this amount, an 
estimated three billion acre-feet of fresh 
water and 1.4 billion acre-feet of slightly 
saline water are recoverable. In some 
areas with significant ground water use, 
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ground water levels have declined due.t 
withdrawals in excess of recharge (1).' 

The State's surface water supply j 

almost fully applied to beneficial use 
under existing rights or reserved fo 
specified beneficial uses under wate 
rights filings. In order to protect existiri

1 
ground water rights from impairment, 3: 
underground water basins, have beeJ 
'declared' by the State Engineer (14, 15) 

Water uses depend on both surface anc 
ground water supplies. In 1990, tota 
surface and ground water withdrawal 
totaled 4.2 million acre-feet anc 
depletions (that portion of withdrawaL 
permanently removed from the wate 
supply) amounted to almost 2.6 millio1 
acre-feet. Of these totals, agriculture 
excluding reservoir and stock poll< 
evaporation, accounted for 3.4 milli01 
acre-feet (80%) of withdrawn water all< 

just under two million acre-feet (75%) o 
the depletion. Public and private wate1 
supply wells extracted approximately 0.~ 
million acre-feet in 1990, and S< 

accounted for only eight percent of tota: 
withdrawals. Ground water comprise< 
89% of the public and private wateJ 
withdrawals and of agricultural 
withdrawals. The relative distribution 01 

water uses can be expected to change m 
future years, as the growing sectors of the 
economy and an increasing populatior 
exert continued demands on this limite<l 
resource (16). 



iueto 
1). 

>ly is 
uses 

d for 
water 
isting 
nt, 32 
been 
, 15). 
eand 
total 

twals 
and 

twals 
.vater 
illion 
lture, 
pond 
ill ion 
rand 
Yo) of 
.vater 
y0.3 
I so 
total 
rised 
vater 
tural 
on of 
ge in 
•fthe 
1tion 
1ited 

Figure 1. Map of New Mexico 
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Figure 2. Water Quality Basins in New Mexico 
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·Figure 3. 

Aquifer Vulnerability in New Mexico 
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·cHAPTER TWO NEW MEXICO'S SURFACE WATER BASINS: 

·; Their Physical Descriptions, Current Contamination Problems, and Ongoing Remediation Efforts 
tl!:· 

,., The New Mexico Water Quality Control 
, ComrmssiOn (WQCC), through this 

document, continues a comprehensive 
geographic approach to protect all the 

· State's water resources. New Mexico has 
· performed a great deal of such planning 
• since the adoption of the WQCC's Basin 
: · Plans in 197 4 under the federal mandate of 
§208 ofthe Clean Water Act (CWA) [33 

' u.s.c. 1288]. 

The Rio Grande flows approximately 
1,900 miles from its headwaters in 
Colorado to the Gulf of Mexico, virtually 
splitting the State down the middle for over 
400 miles. For water quality management 
purposes, the Rio Grande in New Mexico 
has been divided into three sections: the 

The Upper Rio Grande watershed covers 
approximately 7,500 square miles in 
North-Central New Mexico (1) and 
extends over portions of seven counties 
including Rio Arriba, Taos, Santa Fe, Los 
Alamos, Sandoval, Mora and San Miguel. 
It is bounded on the north by the 
Colorado/New Mexico State Line, and 
extends south to the Angostura Diversion 
Works just above the confluence of the Rio 
Grande and Jemez. River. The eastern 
boundary of the section runs along the 
major ridge line of the Sangre de Cristo 
Mountains, while the western boundary 
follows the Continental Divide through Rio 
Arriba County, then travels southeast 
through Sandoval County to the San Felipe 
Pueblo boundary line. 

The Rio Grande bisects the northcentral 
portion of the State from north to south for 
a distance of about 143 miles. The river is 
fed by several tributaries including the Rio 
Chama with its main tributaries, the Rio 
Tusas, Vallecitos Creek, Rio Ojo Caliente, 
El Rito, Abiquiu Creek, and Rio del Oso, 

The WQCC recognizes eleven distinct 
basins within the State, which are 
identified mainly by surface hydrology. In 
one case, however, (the Rio Grande Basin 
with its Upper, Middle and Lower 
segments) convenient landmarks serve to 
divide the basin into regions based on 
types of water use, availability and 
socioeconomic differences. This chapter 
summarizes New Mexico's individual 

THE RIO GRANDE BASIN 

Upper Rio Grande, which extends along 
the Rio Grande from the Colorado/New 
Mexico State Line to the Angostura 
Diversion Works; the Middle Rio Grande, 
which includes the reach from the 
Angostura Diversion Works to the 
headwaters of Elephant Butte Reservoir; 

The Upper Rio Grande 

as well as Santa Clara Creek and the Rito 
de los Frijoles which drain the areas 
located west of the Rio Grande. The Red · 
River, Rio Hondo, Rio Pueblo de Taos, 
Embudo Creek, Rio Medio, Santa Cruz 
River, Rio Frijoles, Pojoaque River, Santa 
Fe River, Galisteo Creek and Las Huertas 
Creek carry drainage from the east. Not all 
of these tributaries sustain perennial 
surface flow throughout their entire 
lengths. It should be noted, however, that 
almost all of the perennial tributaries to the 
Rio Grande in New Mexico can be found 
within the Upper Rio Grande. 

The topography of the area is 
characterized by mountains interspersed by 
river valleys and sparsely vegetated 
foothills. Elevations range from 5, I 00 feet 
south of the City of Santa Fe up to 13,161 
feet at the summit of Wheeler Peak. 
Several other mountain peaks in the region 
rise to elevations of well over 12,000 feet. 

For its first fifty miles inside New 
Mexico, the Rio Grande winds through a 
deep basalt-lined gorge. At some points 
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surface water basins as current!: 
recognized by the WQCC with descriptiv1 
narratives on physical features anc 
boundaries, typical climatic conditions 
and some of each basin's topica 
environmental concerns. Remediati01 
efforts by State and federal agencies arc 
briefly discussed in those areas of curren 
concern. 

and the Lower Rio Grande, which run: 
from the headwaters of Elephant Butte 
Reservoir to the International Boundat; 
and Water Commission sampling statiOJ 
above American Dam. 

this canyon is as much as I ,200 feet fron 
the riverbed to the rim, with sheer walls 01 

either side. The Rio Grande gorge hru 
been designated a Wild and Scenic Rive1 
by the United States Congress, as has tht 
four-mile segment of the Red River when 
it forms the Red River Canyon above it: 
confluence with the Rio Grande. Thi: 
designation indicates these river segment: 
are free-flowing, ofhigh water quality, an< 
of significant aesthetic value. 

The Rio Grande travels through the Ri< 
Grande Gorge and into the Espaii.oh 
Valley where it is intersected by the Ri< 
Chama, its largest tributary. Just belo\1 
Otowi Bridge, the Rio Grande enters a 16· 
mile stretch through White Rock Canyor 
before it is again intersected, this time b) 
the Santa Fe River, in the Santo Doming< 
Valley above Cochiti Dam. Below Cochit 
Dam, the river continues into the Sar 
Felipe Pueblo, which defines the southerr 
boundary of the Upper Rio Grande at thf 
Angostura Diversion Works. 



The Middle Rio Grande watershed (2) 
covers approximately II ,884 square miles 
of land in parts of nine counties including 
Rio Arriba, Sandoval, McKinley, Valencia, 
Santa Fe, Bernalillo, Torrance, Catron and 
Socorro. It is located along the main 
floodplain of the Rio Grande Valley. 
Principal tributaries are the Jemez River, 
the Rio Puerco/Rio San Jose and the Rio 
Salado. 

The topography of the Middle Rio 
Grande varies from mountains to relatively 
flat, broad plains. The eastern portion 
extends from the ridges of the Sandia and 
Manzano mountains, down along the Los 
Piiios and Fra Cristobal mountain ranges to 
the northwestern side of the Jorii.ada del 
Muerto. The boundary then cuts across the 
Rio Grande at the headwaters of Elephant 
Butte Reservoir, returns northwest along 
the San Mateo Mountains, follows the 
eastern side of the Plains of San Agustin 
and the Northern Plains, and joins the 
Continental Divide south of Bluewater to 
just north of Cuba, marking the western 
and northern boundaries of the section. 
The boundary line then proceeds eastward, 
taking in a part of the Jemez Mountains 
and finally crossing the Rio Grande at the 
Angostura Diversion Works. The Rio 

The Lower Rio Grande watershed (3) 
encompasses an area of approximately 
5,000 square miles in parts of four counties 
including Catron, Socorro, Sierra and 
Doiia Ana. The sub-basin is bound on the 
northwest by Socorro County's San Mateo 
Mountains with a peak elevation of 10,410 
feet. The Mimbres Mountains extend 
north and south to the west of the Rio 
Grande in Sierra and Catron counties 
where the Continental Divide creates the 
western boundary. As these mountains 
recede, the boundary cuts east into Dofia 
Ana County's Sierra de las Uvas near the 
Rio Grande and then south to the Mexican 
Border. It is near here where the basin's 
lowest elevation of approximately 3,800 
feet is recorded. The eastern boundary of 
the Lower Rio Grande runs roughly 
parallel to the Rio Grande along the spine 

The Middle Rio Grande 

Grande Valley follows a chain of sub
basins in the middle of the Rio Grande rift. 
These sub-basins have been down-faulted 
thousands of feet; the rift is bounded on 
both sides by major fault zones. On the 
east side of the rift, uplifting of mountain 
highlands has occurred; volcanoes and 
igneous intrusions mark the west side of 
the rift. Sands, gravels, silts and clays 
carried in tributaries or in runoff from 
adjacent highlands have filled the sub
basins in some places to an estimated 
depth of I 0,000 feet. The Rio Grande 
trough is 25 to 30 miles wide and about 85 
miles long in the Albuquerque and Belen 
Sub-basins. The valleys are bounded on 
each side by mesas which rise abruptly to 
heights of 300-500 feet above the valley 
floor and then slope gently upward to the 
foothills. Socorro Valley, which begins at 
the San Acacia constriction and ends at the 
San Marcial constriction is about 38 miles 
long. The incised river portion is much 
narrower than the floodplain, which is 
about eight to twelve miles wide, bordered 
by mountains to the west and highlands on 
the east. 

Most of the surface water in the Middle 
Rio Grande is supplied by runoff and 
stream flow from the Upper Rio Grande. 

The Lower Rio Grande 

of the Organ and San Andres mountain 
ranges, about five to ten miles east of the 
river. The Lower Rio Grande is bordered 
on the east and west by vast expanses of 
desert and topographically closed basins, 
on the north by the Middle Rio Grande 
section, and on the south by the Republic 
of Mexico and Texas. 

The Rio Grande bisects this section of 
the State from the headwaters of Elephant 
Butte Reservoir at the USGS gaging 
station near the old town of San Marcial to 
the point where it flows out of the State at 
the International Boundary and Water 
Commission sampling station above 
American Dam. 

The Lower Rio Grande Sub-basin is 
dominated in the north by two large 
reservoirs, Elephant Butte and Caballo. 
These man-made reservoirs control and 
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Exceptions are perennial tributaries in t 
Jemez Mountains which contribute to i 
Jemez River and its principal tributary, t 
Guadalupe River, as well as the UPJ: 
reaches of the Rio Puerco and its princil 
tributary, the Rio San Jose. Large arnow 
of ground water are held in storage in ~ 
alluvial materials of the Rio Gran 
trough. Most water uses, primarj 
municipal and industrial, in the Rio Gran 
Basin are met with ground water supplic 
an exception is irrigated agriculture wM 
relies primarily upon surface water. 

Wetland habitats within the Middle R 
Grande are either intermittent or perennii 
Intermittent wetland areas receive wa1 
during spring runoff as floods withdnl 
leaving ponded backwaters which dry 1 

with the hot summer sun. Perenni 
wetland areas include the Rio Gran1 
riverside drains, low-flow conveyan 
channels and wetlands in the Bele 
Bernardo, Casa Colorada, and La Jo: 
State Waterfowl areas, and in the Sevillf 
and Bosque del Apache National Wildli 
areas. Oxbow lakes formed from cut-e 
channels of the Rio Grande also provi1 
wetlands habitats. 

store the entire surface flow in this secti1 
of the Rio Grande Basin, thus providil 
two narrow fertile valleys, the Rincon ru 
the Mesilla, with water for irrigatio 
Nearly all of the irrigated agriculturallru 
in this watershed, about 100,000 acres, 
to be found in these valleys along the ri¥4 
The watercourse is tightly controlled ru 

regulated southward as the Rio Grande, 
essentially channeled from Caballo Dam, 
the Texas/New Mexico State Line. It 
confined to the pilot channel, wj 
contiguous high water flood plains ,c 
either side of the channel, all contain! 
between levees. The floodplain of the R 
Grande varies from less than one mile 
five miles in width; and although there a 
numerous ephemeral tributaries runnil 
from the west down to the Rio Gran~ 
there are no perennial streams or rive 
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~ltJitbiin this section except the Rio Grande 

~itself. 
The climate of the entire area is 

' essentially dry, with potential 
far exceeding 

1,()'precipitation levels annually. Yet, the 
, ·~.,ower Rio Grande Valley consists of a 
-;;;narrow strip of green land with arid desert 
,!:and semi-arid mountainous regions on both 
3i sides. 
t:f:r< The channelled riverbed extends in a 
~l!igenerally south and southeasterly direction 
-if' through lands characterized by arid, gently 

sloping plains which are broken by barren 
mountain ranges and isolated mountain 

' II peaks. Approximately 80% of the Lower 
··'Rio Grande is between 4,000 and 6,000 
, feet in elevation and belongs in the lower 
< Sonoran life zone. Except within the 
·irrigated valleys, this entire area is 
characterized by creosote, tar bush and 

•. ·mesquite. The surrounding slopes of the 

San Mateo and Mimbres mountain ranges 
exhibit grasslands characteristic of the 
upper Sonoran. Woodland areas of the 
Transition zone denoted by areas ofpiiion, 
juniper, oak and mountain mahogany are 
found further up their slopes. Located 
highest of all are small pockets of northern 
coniferous forest, which is comprised of a 
spruce and fir biome. 

Amounts of precipitation are sparse, but 
correspond closely to altitudes. Snowfall 
is generally light throughout the Lower Rio 
Grande. The dry seasons in this portion of 
the State occur in Fall, Winter and Spring 
mainly because of a rain shadow effect, a 
condition where moisture circulating 
eastward from the Pacific Ocean is 
removed as air masses pass over and rain 
on mountains west of the State. Summer in 
this portion of New Mexico is the rainy 
season, when southeasterly circulating 
moisture-laden air from the Gulf of 

Mexico enters the southern parts of t 
State and strong surface heating, aided 
uplifting air flow, brings brief and oft 
heavy showers. Average ann\ 
precipitation along this section of the R 
Grande Valley ranges from six to ei~ 
inches, while the high mountains to t 
west receive up to sixteen. Rainfall 
highly variable, however, with annualloc 
totals as low as three inches or as high 
19 inches, even at lower elevations. 

Aquifers in the Lower Rio Grande m 
be generally separated into two grou1 
valley fill and bedrock. Ground wat' 
primarily from the valley fill, is used l 
municipal, industrial, agricultural, ru 
domestic and livestock purposes. The ll 
Grande, by means of the reservoir syste 
furnishes tlte primary supply of water l 
irrigation. 

Surface Water Quality Concerns In The Rio Grande Basin 

The Rio Grande Basin has a total of 
1,0 II State-jurisdictional miles of assessed 
river reaches tltat only partially or do not 
support their designated or attainable uses. 
The specific pollutant or threat in tltis lack 
of support are turbidity, streambottom 
deposits, metals, pH, total ammonia and 
total residual chlorine near tlte major 
municipal dischargers, temperature, total 
organic carbon, pathogens, plant nutrients, 
total phosphorus, nuisance algae, flow 
alteration and overall watershed condition. 
The probable sources of tltis non- or 
partial-support are agriculture, recreation, 

hydromodification, road and highway 
maintenance, silviculture, resource 
extraction, municipal and domestic point 
sources, land disposal, road runoff, and 
natural and unknown sources. The most 
commonly found toxins in acute 
concentrations are aluminum, copper and 
zinc and tlte most commonly found toxins 
in chronic concentrations are aluntinurn, 
arsenic, cadmium, lead, mercury, nickel, 
selenium, and zinc. 

The Rio Grande Basin currently has at 
least 61,747 assessed lake acres tltat only 
partially or do not support tlteir designated 

or attainable uses. The specific pollute 
or threat in tltis lack of support ~ 

excessive nutrients, pH imbalance, lack 
dissolved oxygen, presence of mercury 
fish tissues, nuisance algae, turbidi 
excessive temperature extrem 
conductivity and tlte presence of metals 
solution. The probable sources of tlte 
causes include agriculture, land dispos 
off-road vehicle use, natural and unknm 
conditions, spills, silviculture, a 
recreationally-associated problems such 
road /parking lot runoff, roadw 
maintenance, and refuse disposal llitterir 

Ground Water Quality Concerns In The Rio Grande Basin 

Approximately 90% of the population of 
New Mexico depends on ground water for 
its domestic water supply. In New 
Mexico, at least 1,235 ground water 
contamination plumes emanating from 
point sources and numerous areas of 
widespread contamination from nonpoint 
sources have been identified from data 
acquired between 1927 and December 
1999. This contamination has impacted at 
least 188 public and 1,719 private water
supply wells. 

Over half of all cases of ground water include residual minerals frc 
contamination in New Mexico have been evapotranspiration, pesticides a 
shown to be caused by nonpoint sources, fertilizers from agricultural and urb 
predominantly household septic tanks and sources, discharges from mine water a 
cesspools which together create the single urban runoff. 
largest known source of ground water Nonpoint Sources of Contaminati01 
contamination in tlte State. It is estimated The following nonpoint contaminru 
that there are over 170,000 household have been found to contribute to grou 
septic tanks or cesspools in the State water pollution in the Rio Grande Basil 
discharging roughly 51 million gallons of Iron, Manganese and Sulfides 
wastewater every day. Other nonpoint Anoxic contamination is a condition 
sources which may impact ground water which dissolved oxygen in ground wa 
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has been depleted. Iron, manganese and 
sulfides are typical ground water 
contaminants in areas exhibiting this 
condition. It can be caused by septic tank 
discharges or by naturally occurring 
geologic deposits such as humus or peat. 
Anoxic conditions are typically seen in 
shallow ground water in highly populated 
areas that use septic tanks or cesspools to 
treat their sewage. Anoxic contamination 
has been reported throughout New Mexico 
with cases reported within the Rio Grande 
Basin occurring in Espanola, Pojoaque, 
Corrales, both the North and South Valleys 
of Albuquerque, Los Lunas, a large area in 
Bosque Farms, Belen, and Las Cruces that 
has affected at least 1 02 wells. · 

Nitrates 
Nitrate contamination of ground water is 

also found in areas where there is heavy 
loading by septic tanks and cesspools, but 
unlike areas with anoxic contamination, the 
vadose zone is sufficiently thick and 
aerobic for ammonia nitrification to occur. 
Nitrates typically do not cause aesthetic 

problems like anoxic conditions, but can 
be shown to cause various health problems, 
such as methemoglobinemia or "blue baby 
syndrome", a potentially serious and 
sometimes fatal disease affecting infants 
and their ability to pickup and release 
oxygen with their blood. 

Nitrate contamination is prevalent in 
areas with high densities of septic tanks 
and cesspools. Nitrate contamination also 
can occur from point-sources such as meat 
packing and processing plants, sewage 
treatment plants, dairies feedlots, landfills, 
uranium mills, · and explosives 
manufacturing or disposal facilities. 
Nitrate contamination has been reported in 
Questa, Taos, Espanola, Tesuque, Santa 
Fe, Grants, Bernalillo, Corrales, 
Albuquerque, Bosque Farms, Los Lunas, 
Belen, Anthony, Las Cruces and Mesquite. 

Albuquerque's South Valley Mountain
view contains a serious case of nitrate 
contamination caused by over-fertilization 
at a former vegetable farm. NMED, the 
University of New Mexico, the Bernalillo 
County Environmental Health Department, 
and the New Mexico Waste-management 
Education and Research Consortium 
(WERC), in a partnership, are developing 
a technology for in-situ bio-denitrification 

using Mountainview as the prototype 
project site. 

Pesticides 
Pesticides such as insecticides, herbicides 
& fungicides have been used in New 
Mexico. Only 4 detections of pesticides in 
shallow agricultural and urban use aquifers 
were discovered out of ~n overall pool of 
110 statewide sampling sites. All 
detections were well below established 
Health Advisory levels. Ongoing efforts 
by NMED and the New Mexico 
Department of Agriculture to monitor the 
use of such chemicals and their occurrence 
in ground water as a means of identifying 
and preventing future ground water 
contamination problems were recently 
concluded. 

Total Dissolved Solids (TDS) 
Residual minerals left behind by 

evapotranspiration (ET) can increase the 
levels of TDS in ground water and form 
alkali deposits in the soil. ET has 
degraded the quality of shallow ground 
water in vast areas of the Rio Grande 
Valley (4). 

Point Sources of Contamination 
Point source contamination in the Rio 

Grande Basin is predominantly industrial 
in nature, involving refined petroleum in 
approximately half of the cases. Non
industrial point sources include centralized 
sewage-treatment works and landfills. 
Most of New Mexico's point source cases 
have resulted from either poor historical 
disposal practices, or accidental, permitted 
or unpermitted discharges. The following 
point sources have been found to 
contribute to ground water pollution in the 
Rio Grande Valley: 
Leaking Underground Storage Tanks 

and Refined Petroleum Products 
In the Rio Grande Basin there are 

approximately I ,269 sites as ofNovember 
1999 where leaking underground storage 
tanks have been reported. The majority of 
these reported ground water contamination 
cases are due to gasoline, jet fuel, diesel, 
gasoline additives, petroleum constituents 
such as benzene, toluene, ethyl benzene, 
and xylene. The bulk of these sites are 
concentrated around the major 
industrialized areas such as Albuquerque, 
Santa Fe and Las Cruces in areas typically 
associated with service stations, liquid 
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petroleum storage and distribution c 
and pipelines, and government facili 
(4). 

Landfills 
Many landfills in New Mexico 

received large amounts of liquid an 
industrial wastes. Ground w 
contamination has been detected in 
landfills in the Rio Grande Valley. 
landfills are located in Albuque~ 
Albuquerque's South Valley, and in 
Ana County. Contaminants inc!' 
chlorinated solvents and basic-, neu ·' 
and acid-extractable compounds. 

Radionuclides (RN) 1 
Six cases of anthropogenic RN gro 

water contamination have been reported 
and around the Department of Ener · 
Los Alamos National Laboratory facili 

Halogenated Aliphatic Compounds 
There are also ground w 

contamination sites located in the ' 
Grande Basin that involve haloge 
aliphatic compounds, primarily solve 
Trichloroethylene {TCE) and o 
halogenated aliphatics have caused gr 
water contamination in Arroyo Hon~ 
Espanola, Santa Fe, San Rafael n~ 
Grants, Bernalillo, Albuquerque proa 
Albuquerque's South Valley, Tije 
Camuel, Sedillo, Laguna Pueblo, 
Lunas, Belen, Socorro, Mesita, Organ anc 
Las Cruces. Halogenated aliphati( 
compounds are used in varioul 
manufacturing processes, the dry cleaniul 
industry, degreasing metals, and ~ 
fumigants (5). I 

Polychlorinated Biphenyls (PCB's) 1 
Formerly used as hydraulic fluids 

plasticizers, adhesives and fire retardanb 
I 

PCB's were used in electrical transfonnet: 
and capacitors, vacuum pumps and ~ 

1 
transmission turbines. Ground wa~ 
contamination sites involving Pci 
presence are in Belen, Las Cruces and olj 
Laguna Pueblo. • 

Total Dissolved Solids ·· 
Point source ground water contaminatiOl 

' due to elevated levels ofTDS is found nea 
.i 

many of the mining and milling sites ~ 
New Mexico. Seboyeta, Milan, Bluewate 
and Grants were found to have high TD~ 
in ground water due to uranium minini 
activities, Cuba from copper mining, ani 
Questa from molybdenum activities. ro: 

1 
j 

1 
1 

I 
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Metals 
· · Metals such as aluminum, cadmium, 

· rrcobalt, iron, lead (other than those 
tri:, associated with gasoline spills and 
i' LUSTS), manganese, selenium and zinc 
~ . have been found to be the cause of several 

cases of ground water contamination 
throughout New Mexico. These cases, 
from both nonpoint and point pollution 
sources, are found in Medenales, Santa Fe, 
Golden, Corrales, Sedillo, Grants, Milan, 
Albuquerque, and Cuba. 

Spills 
A total of 499 spill cases are currently 

recorded on NMED's spill report da1 
with 323 of the total (65%) located' 
the twelve counties that make up tb 
Grande Basin (Table 1). While m~ 
these cases are not known to cur 
impact ground water, in some case: 
may cause serious damage. 

TABLE 1 Number of reported spills currently recorded in the Rio Grande Basin 
Rio Arriba .................................................................................................................................................................................... . 
Taos ............................................................................................................................................................................................. . 
Los Alamos .................................................................................................................................................................................. . 
Sandoval. ...................................................................................................................................................................................... . 
Santa Fe ........................................................................................................................................................................................ . 
McKinley ...................................................................................................................................................................................... . 
Cibola: ........................................................................................................................................................................................... . 
Bernalillo ..................................................................................................................................................................................... . 
Valencia ....................................................................................................................................................................................... . 
Socorro ........................................................................................................................................................................................ . 
Sierra ............................................................................................................................................................................................ . 
Doiia Ana .................................................................................................................................................................................... . 

THE ARKANSAS/WHITE/RED RIVERS BASIN 

The New Mexico portion of the Canadian River and its tributaries. The Dam to Ute Reservoir, and abou1 
Arkansas/White/Red Rivers Basin (6) is Canadian River flows southward from its miles from Ute Reservoir to the Stat1 
located in the northeast comer of the State. headwaters near the Colorado/New Mexico with Texas. The Mora River, Cirr 
The area within the basin encompasses State Line west of Raton, into southern San Creek and the Vermejo River drai 
Union, Harding and Colfax counties, most Miguel County, then eastward into Texas eastern slopes of the Sangre de 1 
of Mora and Quay counties, and part of and its confluence with the Arkansas Mountains and are the Canadian ~ 
San Miguel County. Also included are River. The Purgatoire River drains north- major tributaries. Three signi 
small parts of Curry and Guadalupe eastward into the Arkansas River of reservoirs, Eagle Nest, Conchas, an1 
counties. The Arkansas/White/Red Rivers Colorado. The other drainages flow are located within the basin. 
Basin in New Mexico is bounded on the eastward and southeastward into Oklahoma The climate in the basin ranges 
north by the State of Colorado, on the east and Texas. Of the six sub-basins draining semi-arid in the lower elevatio1 
by the States of Oklahoma and Texas, on the area, only three, the Canadian River, subhumid in the timbered mount< 
the south by the Pecos River Basin and the Dry Cimarron and Corrumpa Creek, regions. Normally, the summers a 
portions of the High Plains, and on the are perennial. The Canadian River is now and the winters are mild. Low hw 
west by the Rio Grande Basin. The entire perennial throughout its entire length in and clear skies prevail most of the 
area covers approximately 17,066 square New Mexico, in part due to discharges There are large seasonal and d 
miles, or about 14% of the State's total from Conchas and Ute reservoirs. Both the fluctuations in temperatures whic 
geographical area. Dry Cimarron and Corrumpa Creek have typical of the higher elevations i 

The Arkansas/White/Red Rivers Basin perennial reaches near their headwaters but continental areas. Strong winds 
exhibits diverse topographical character- may, in dry years, show little or no surface throughout this region especially < 
istics. It is composed of grassy plains and flows throughout the majority of their the spring and fall months. Witl 
arid valleys in the eastern section where drainages. exceptions, more than fifty percent 
elevations range from 3,600 feet in the The major streams in the Canadian River precipitation occurs between the mor 
south to 7,350 foot high Emory Peak in the Sub-basin are the Vermejo River, Mora May to September with the gr 
north. The entire western side of the basin River, Cimarron Creek (which drains from amount occurring during July and A 
is bounded by the Sangre de Cristo Eagle Nest Lake), Canadian River, Warm, moist air rising from the G 
Mountain Range with elevations as high as Conchas River, and Ute Creek. The Mexico provides most of this precipi 
13,161 feet. Canadian River flows 163 miles from its in the form of intense but brief afte 

The Arkansas/White/Red Rivers Basin headwaters in the mountains west of Raton thunderstorms throughout this late-Sll 
in New Mexico is mostly drained by the to Conchas Dam, 77 miles from Conchas period. 
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Surface Water Quality Concerns in the Arkansas/White/Red Rivers Basin 

Surface water quality concerns in this 
Basin are largely limited to nonpoint 
source impacts. Among the most prevalent 
are the effects of historical grazing 
practices and, more recently, recreational 
impacts. A few point source concerns 
have been identified in the basin within the 
last few years. 

The Arkansas/White/Red Rivers Basin 
has 421 State-jurisdictional miles of 
assessed river reaches that do not fully 
support their designated or attainable uses. 
The specific pollutant or threat in this lack 

of support are turbidity, stream bottom 
deposits, nutrients, habitat alteration, 
metals, pathogens, total phosphorous, 
temperature extremes, problems with pH, 
total ammonia and overall watershed 
condition. 

The most probable sources for these 
causes are agriculture, resource extraction, 
recreation, hydromodification, road runoff, 
silvicultural activities, road construction 
and municipal point sources and domestic 
point sources for the total ammonia, 
pathogens and nutrients. The most 

prevalent toxins, all of which are foun 
chronic levels are aluminum, copper, 1, 

mercury, and selenium. 
The Arkansas/White/Red Rivers B 

has approximately 24,850 assessed h 
acres that do not fully support t 
designated or attainable uses. The 11 
specific pollutant or threat in this lacl 
support are metals, nutrients, nuiSll 
algae, pH, lack of dissolved oxyl 
temperature extremes, and men 
presence in fish tissue. Probable SOUJ 

of these causes are mainly recreation 
agriculture. 

Ground Water Quality Concerns in the Arkansas/White/Red Rivers Basin 

Most ground water availability problems 
presently encountered in the 
Arkansas/White/Red Rivers Basin are 
associated with agricultural demands. On 
the east side of the basin, near the Texas 
border, large amounts of ground water are 
used for irrigation. Lands irrigated by 
ground water are in Union and Harding 
counties and in Quay County north of 
Logan. Ground water is presently used by 
most communities for domestic uses and is 
also utilized by a few industries. However, 
urban or rural domestic, self-supplied 
industrial and recreational uses deplete 
only a small fraction of the basin's present 
annual water use. 

Currently, three significant sources of 
ground water contamination are from 
leaking underground storage tanks, septic 
systems, and halogenated aliphatic 

compounds in the Arkansas /White/Red 
Rivers Basin. 
Leaking Underground Storage Tanks 

and Refined Petroleum Products 
As of November 1999, about 126 

leaking underground storage tank sites 
were reported in the Arkansas/White/Red 
Rivers Basin. The majority of these 
reported ground water contamination cases 
are due to oil, gasoline, jet fuel, diesel, 
gasoline additives, petroleum constituents 
such as benzene, toluene, ethyl benzene, 
and xylene, and solvents such as 
chlorinated methane, ethanes, propanes 
and ethylenes. The bulk of these sites are 
concentrated around the municipal and 
industrialized areas such as Raton, 
Springer, Angel Fire and Maxwell in 
Colfax County, and Tucumcari in Quay 
County. These areas are typically 

THE CENTRAL CLOSED BASINS 

The Central Closed Basins (7) are a 
cluster of four drainage systems in the 
south-central part of New Mexico. These 
basins total 14,605 square miles and 
include portions of eleven counties: Santa 
Fe, San Miguel, Bernalillo, Torrance, 
Socorro, Lincoln, Sierra, Otero, Dona Ana, 
Chavez and Eddy. Each basin completely 
contains all the surface flows within its 
boundaries. Little of this flow is perennial; 
the names of two of the basins give an 
indication of the lack of surface water 
within their boundaries: Jornada del 

Muerto (Journey of the Dead Man) and the 
Salt Sub-basin. While the other two 
basins, the Tularosa and the Estancia, 
likewise exhibit limited surface water, they 
support the bulk of the region's population 
with substantial ground water resources. 

Because of the geologic history of the 
Central Closed Basins, the quantity and 
quality of the ground waters vary 
tremendously. Ancient lakes and streams 
deposited waterbearing fill over older 
bedrock. Cracks and fissures in the 
bedrock of Permian and Pennsylvanian 
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associated with service stations, li< 
petroleum storage and distribution cenl 
and pipelines, or other extractive activi1 

Nitrates 
Nitrate contamination is prevalen1 

areas in the Arkansas/White/Red Ri• 
Basin where there are high densitie~ 
septic tanks and cesspools. Nit 
contamination also occurs from n 
packing and processing plants, sew 
treatment plants, dairies and feedl 
Nitrate contamination has been reporte 
Maxwell, Angel Fire, Wagon Mm 
Solano, Tucumcari, Logan, and San J< 

Halogenated Aliphatic Compoun~ 
Halogenated aliphatic compounds h 

been detected in ground water 
Tucumcari and in Texico. Grain fumig: 
and degreasing solvents are the suspe< 
sources. 

ages yield small quantities of relati' 
good quality water. However, the yiel1 
the Yeso Formation is highly saline. · 
overlying valley alluvium gener: 
consists of unconsolidated gravels, sar 
and clays capable in some areas of yic 
up to 2,000 gallons a minute. Potl 
water is mostly found from wells near 
edges of the basins with more saline w; 
toward the basin centers. 

One geologic formation desef\1 
special mention is the Madera Limest< 
of the Manzano Mountains. 1 
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Age aquifer is important 
. cJespite its small yield (ten gallons a 

r. Jilinute), as it is the only source of potable 
llC\vater in the area. Thus, despite its 
lUproximity to Albuquerque, the Manzano 

Mountains may experience only limited 
development because of such a low yield 
unless regional water supplies are 
developed. 

The largest water withdrawal in the 
,? Central Closed Basins is in the Estancia 
<-' Sub-basin, where the water is primarily 

used for irrigated agriculture. The 
economy of the basin depends to a great 
extent on irrigated agriculture. Usage of 

~· •these ground water resources in the 1930s 
enabled agriculture to expand rapidly in 
the area. Most of the irrigation is in the 
lower, more frost-free parts of the Estancia 
and Salt sub-basins and is dependent on 
ground water, although the Rio Tularosa 
and a few other perennial streams in higher 
altitudes provide water for about ten 
percent of the irrigated acres in the two 
basins. 

The Estancia Sub-basin has no perennial 
streams, although playa lakes such as the 
Laguna del Perro often contain some 
water. The major source of domestic water 
supplies in this area is the alluvium; but the 
Madera Limestone in the west, the Glorieta 
Sandstone in the north, and the Y eso 
formation in the southern and northeasiem 
parts of the valley also yield considerable 
water. 

The Tularosa Sub-basin exhibits the next 
largest water use in the Central Closed 
Basins, with water use in the Jomada del 
Muerto and Salt sub-basins being 
considerably smaller. The upper reaches of 
Three Rivers and of the Sacramento River 
are perennial in the Tularosa Sub-basin. 
However, water used for domestic supplies 
generally comes from the ground waters; 
the largest exception is that portion of 
Alamogordo's water supplied from Lake 
Bonito (which is in the Pecos River Basin). 
Ground water in the Tularosa Sub-basin is 

located in a large alluvial deposit with very 
little fresh water. There are a few scattered 
locations around the edges of the basin 
where fresh water is available, but only 
two of these are principal water sources. 
One consists of a long narrow area around 
Tularosa and Alamogordo; the other more 
productive area is in the southwestern part 
of the basin. 

There are only ephemeral surface 
streams in the Jornada del Muerto Sub
basin. Ground water exists in sufficient 
quantity throughout the basin at depths 
ranging from 30 to about 400 feet for 
watering oflivestock. Most of this ground 
water is slightly saline and therefore 
contains concentrations of dissolved solids 
that are higher than recommended levels 
for human consumption. In rare locations, 
sufficient water for irrigation has been 
developed from the Dakota Sandstone 
deposits and its underlying San Andres 
formation, but this water is slightly 
brackish. The few known sources of fresh 
water in the Joriiada del Muerto are found 
around the edges of the basin in alluvial 
fan deposits. 

The only perennial flow of consequence 
in the Salt Sub-basin is in the upper 
reaches of the Sacramento River at the 
northern end of the basin. The Bolson 
alluvium produces about 840 of water a 
minute. Ground water in large quantities 
suitable for irrigation is obtained west of 
the alkali flat that occupies the central part 
of the basin. The Bone Spring Limestone 
formation is a prolific bedrock aquifer 
penetrated by many irrigation wells, and 
has yields measured as high as 3,620 
gallons per minute with only ten feet of 
head pressure. However, rough estimates 
suggest a fresh water storage of only about 
a half-million acre-feet in the Salt Sub
basin as a whole. 

The climate of the Central Closed 
Basins, like most of New Mexico, varies 
with elevation. The lower areas of each 
basin are warm and dry, being around 
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4,000 feet in elevation. Poten1 
evapotranspiration in these ar1 
significantly exceeds annual precipitati, 
The mountainous rims of the four basi 
in contrast, have a cooler and more hun 
climate, often with fewer than one hund1 
frost-free days and more than twenty-tl 
inches of rainfall in an average year. 1 
edges of these basins are generally at le 
6,500 feet high while Sierra Blanca, on 1 
rim of the Tularosa Sub-basin, is 01 

12,000 feet in elevation. Wind patterns 
the lowlands combine with spru 
vegetation in these areas to cause locali2 
cyclones, or "dust devils", with heights 
to 12,000 feet. 

The varieties of climates a 
topographies have fostered an equa 
disparate economic base. Although pa 
of the Central Closed Basins have be 
continuously inhabited for thousands 
years, the lack of perennial surface wa1 
flow in most areas inhibited settlemt 
until recently. Sparse population and lar 
open areas attracted the United Sta1 
Department of Defense to acquire abc 
one-third of the basins' total land 1 
weapons and rocket experimentatic 
White Sands Missile Range, Holloman} 
Force Base, and Fort Bliss Milita 
Reservation cover most of t 
southwestern part of the Tularosa Su 
basin. The mountainous areas east 
Alamogordo along with the Manzano ru 
Sandia mountains east of Albuquerque 2 

experiencing considerable tourist, seco1 
home, and recreational development, whi 
the area in and around Cloudcroft has be 
one of the faster growing areas in the Sta1 
The overall limiting factor to growth aJ 

development in the Central Closed Basir 
besides the absolute availability ofuseat 
water, is the high rates of evaporatic 
which limit the use of existing supplies f 
agriculture. There are areas througho 
these sub-basins with suitable soils t 
irrigated agriculture yet are not und 
cultivation because of the lack ofadequa1 
high quality water. 



Surface Water Quality Concerns in the Central Closed Basin 

The Central Closed Basin has I7. 7 
State-jurisdictional assessed river miles 
that are listed as only partially supporting 
their designated uses. The specific 
pollutants or threats in this lack of support 

are metals (for chronically toxic levels of 
mercury on one reach), streambottom 
deposits, temperature, and conductivity. 
The recognized probable sources of this 
lack of support are traditional rangeland 

practices, removal of riparian , 
stream bank modification/ desu 
and other unknowns as well , 
watershed condition. 

Ground Water Quality Concerns in the Central Closed Basin 

In the Central Closed Basin the greatest 
sources of ground water contamination are 
from leaking underground storage tanks 
and septage systems. 
Leaking Underground Storage Tanks 

and Refined Petroleum Products 
As of November I999, there were 
approximately 126 leaking underground 
storage tank sites reported in the Central 
Closed Basin. The majority of these 

reported ground water contamination cases 
were due to gasoline, jet fuel, diesel and 
gasoline additives. The bulk of these sites 
are concentrated around the municipal and 
industrialized areas such as Alamogordo in 
Otero County and Moriarty, Encino and 
Estancia in Torrance County. These areas 
are typically associated with service 
stations, liquid petroleum storage and 
distribution centers, pipelines, and the 

military installations at Fo 
Holloman AFB and the Wh 
Missile Range. 

Nitrates 
The incidences of nitrate cont 

are found mostly in the Centr 
Basins Estancia Valley and in a 
the City of Alamogordo. This J 
mostly due to high densities of st 
and cesspools found in the popul; 

THE LOWER COLORADO RIVER BASIN 

The Lower Colorado River Basin (8) in 
New Mexico consists of a number of 
tributary drainages that start in or near 
New Mexico and continue into Arizona. 
Included in this basin are portions of 
McKinley, Cibola, Catron, Sierra, Grant, 
Luna and Hidalgo counties. While several 
streams rise in New Mexico and join larger 
tributaries of the Colorado River in 
Arizona, only one stream, the Gila River, 
originates in New Mexico and directly 
joins the Colorado itself. 

Included in the discussion of the Lower 
Colorado River Basin boundaries is the 
Animas Closed Sub-basin ofNew Mexico. 
The Animas Sub-basin, approximately 
2,400 square miles in area, is one distinct 
hydrologic unit, and just one of several 
closed basins to the south and east of the 
Lower Colorado Basin. 

The following is a description of the five 
sub-basins within the Lower Colorado of 
New Mexico, starting from the furthest 
north. 

The Little Colorado River Sub-basin in 
New Mexico has an area of some 5,I50 
square miles, which includes three 
principal streams systems: the Puerco 
River (Rio Puerco of the West), the Zuni 
River and Carrizo Creek. The sub-basin 
also includes several minor drainage 
systems. Only the Zuni is a perennial 

stream, and then only in its upper reaches. 
It is formed by the junction of the Rio 
Nutria and Rio Pescado, both of which rise 
on the forested western slopes of the Zuni 
Mountains. Much of the sub-basin is 
subject to severe sheet erosion and head
cutting. 

This sub-basin is primarily within the 
Navajo Section of the Colorado Plateaus 
physiographic province. The Navajo 
section is considered young plateau 
country characterized by relatively low 
relief. Elevations generally range from 
about 6,000 to 7,500 feet above mean sea 
level, but in places reach 9,000 feet. The 
drainages are not deeply entrenched, and 
canyons more than a few hundred feet deep 
are uncommon. Although the relief is not 
great, the topography is rough. Wide flat
bottomed washes bordered by cliffs of 
sandstone from I 0 to 200 feet high rise 
step-like to flat-topped table lands and are 
the most conspicuous features of much of 
the region. Dissection of the broad Zuni 
uplift east and southeast of Gallup has 
produced a locally mountainous terrain. 
Young lava flows that fill some of the wide 
shallow valleys mark the transition zone 
between the Navajo section and the Datil 
section to the south. 

The next sub-basin includes the San 
Francisco River drainage which arises in 
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Arizona, enters New Mexico we~ 
and returns to Arizona sout 
Glenwood, New Mexico, where 
Gila River near Clifton, Arizona 
Francisco Sub-basin in New Me' 
area of I ,900 square miles. 
Francisco River is perennial tl 
most of its course in New Mexi' 
channel is sometimes dry in 
immediately above Glenwood. 
area, the valley is wide, the cl 
relatively thick, and water disap 
the gravel only to reappear do' 
The river receives the flow ' 
perennial tributaries that ris, 
Mogollon and Tularosa mounta 
east side of the basin, and ir 
Francisco Mountains and Blue 
the west. The main perennial 
are Tularosa River, Negrit< 
Whitewater Creek, Apache C 
Saliz Creek. Jenkins Creek, Pue 
and Mule Creek drain a large 
have perennial flow in the upp 
their courses; they may 
appreciable underflow to the San 
River through channel gravel: 
reaches. 

The Gila River originates in a' 
area between the Mogollon Mou 
the Black Range, then flo 
southwesterly direction for abou1 
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enterirlg Arizona near Virden. 
':(ti Elevations vary from 10,800-foot 
,·:;,Mogollon Peak to 4,000 feet near Virden. ;In general, this sub-basin is mountainous 

(;with streams enclosed in long narrow 
'· valleys. The Gila Sub-basin of New 

,Mexico has an area of 3,500 square miles. 
The river normally is perennial from its 
source in the Gila Wilderness to the New 
,Mexico/ Arizona State Line, but diversions 

· · · for irrigation result in stretches of the river 
. · being dry at times. The Gila receives 

t · water from numerous small perennial 
creeks in the high country, the principal 

·,r· 
ones being Willow, Beaver, Taylor, and 
Sapillo creeks. The Mogollon, Bear, 
Duck, Mangas, and Blue creeks typically 
discharge their waters into the Gila by 
underflow through channel gravels. 

Most of the Gila Sub-basin lies within 
the Colorado Plateaus physiographic 
province. However, the southernmost New 
Mexico reaches of the river are entrenched 
in the aggraded desert plains of the 
Mexican Highlands. This section is 
typified by generally low relief. However, 
the Gila has cut sharply 300 to 500 feet 
into the plains and has developed a flat
bottomed inner valley up to a mile wide in 
the vicinity of Virden and Red Rock. 
Tributaries to the south have also cut well
defmed channels for a few miles. 

San Simon Creek Sub-basin has an area 
of 220 square miles in New Mexico. San 
Simon Creek, which joins the Gila River in 
Arizona is not perennial and has no 
tributaries of consequence in New Mexico. 
Flood flow from the western slopes of the 

Peloncillo Mountains in New Mexi1 
occasionally may reach the main charm< 
Tributaries, principally Cave Creek, whi1 
rise in the Chiricahua Mountains 
Arizona, may contribute some underflo 
to the San Simon Valley. Characteristi 
of the basin resemble those of the adjace 
topographically closed basins to the ea: 
such as the Animas, more closely th~ 

those of the rest of the Lower Colora< 
Basin . 

In the Animas Closed Basin, runo 
collects in the upper valley of Anim 
Creek and spreads northward across d 
lower valley in a wide indistinct chann 
which terminates in broad playas at tl 
north end of the basin. Areas arow 
Lordsburg in particular are irrigated wi 
ground water. 

Surface Water Quality Concerns in the Lower Colorado River Basin 

The Lower Colorado Basin has 539 
State-jurisdictional assessed river miles 
that are listed as only partially or not 
supporting their designated uses. The 
Basin also has approximately 166 assessed 
lake acres that are listed as only partially or 
not supporting their designated uses. 

Water quality management of the Lower 
Colorado Basin has gone through 
significant and important changes in the 
past few decades, as increasing knowledge 
of environmental pollution factors has 
grown. Although water quality problems 
remain relatively few when compared to 
more populated regions of the State, the 
basin can exhibit some of the same 
controversial and complicated 
contamination situations typically found 
elsewhere. The following is a recent 
example. 

NMED has begun the process of 

developing comprehensive watershed 
condition assessments throughout New 
Mexico. One pollution category of high 
concern within the Lower Colorado Basin 
is metal loading, primarily from mineral 
extraction sites in the Gila/San Francisco 
Watershed (9). 

In the Gila/San Francisco system the 
most common mode of metal transport is 
associated with the suspended component. 
The less common, but biologically more 

damaging mode of transport, are those 
releases in which the metals are in the 
dissolved phase. This occurs in areas 
where mining wastes are high in sulfides. 
The common pH range in such situations is 
from 2.0 to 5.0 with metal loading varying 
from small traces to extremely high values. 

Additional water quality concerns seen 
throughout the sub-basins are the historical 
degradation of the riparian community, 

habitat alteration, and the resultir 
destabilization of streambanks caused t 
overgrazing, and resource manageme 
such as fire suppression. Other concen 
include the presence of pathoge11 
sediment-laden runoff from forest roa< 
and recreational impacts caused by o 
road vehicles, camping and streamsic 
trails, hydromodification and silvicultu 
projects as well as nutrient-enrich< 
waters. The specific pollutant or threat ' 
partial or nonsupport of lake acres in tl 
Lower Colorado River Basin inclw 
excessive nutrients, nuisance alga 
reduction of riparian vegetation, bar 
destabilization, siltation, and p 
imbalance. Probable sources of the 
causes include silviculture, recreation, ro~ 
maintenance, agriculture and oven 
watershed condition. 

Ground Water Concerns in the Lower Colorado River Basin 

The majority of the ground water past urarlium milling operations. 
concerns in the Lower Colorado River Leaking Underground Storage Tanks 
Basin are from leaking underground and Refined Petroleum Products 
storage tanks and refineries, nitrates from In the Lower Colorado River Basin there 
septic tanks, cesspools and public and were approximately 133 sites where 
privately owned sewage treatment plants, leaking underground storage tanks had 
cyanide, metals and total dissolved solids been reported as of November 1999. The 
from mineral leaching operations, and total majority of these reported ground water 
dissolved solids, metals and sulfates from contamination cases were due to gas, oil, 
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diesel and gasoline additives. These are 
are typically associated with servi1 
stations, liquid petroleum storage ar 
distribution centers and the bulk of the 
sites are concentrated around municip~ 
industrialized centers, and minir 
operations in and around the City 
Gallup in McKinley County and Apacl 
Creek, Reserve, and Quemado in Catr< 



County. 
Nitrates 

Nitrate contamination areas in the Lower 
Colorado Basin are mostly found around 
Lordsburg in Hidalgo County and are 
mostly associated with high densities of 

Originating high in the Sangre de Cristo 
Mountains in northcentral New Mexico 
where it is fed by snowmelt and rainfall, 
the Pecos River (ll) flows southward 
through New Mexico for 435 miles and 
enters Texas south of Malaga. The Pecos 
River Basin of New Mexico encompasses 
an area of25,992 square miles in fourteen 
counties, including Mora, San Miguel, 
Santa Fe, Guadalupe, Torrance, Quay, 
Curry, De Baca, Roosevelt, Chavez, 
Lincoln, Otero, Eddy, and Lea. 

Major tributaries in the upper basin are 
Cow Creek, the Gallinas River, Tecolote 
Creek, Canyon Blanco, Pintada Arroyo, 
and Alamogordo Creek. Between Sumner 
Lake and Carlsbad, the most important 
tributaries arise from the Sacramento 
Mountains in southcentral New Mexico. 
These streams include Rio Hondo, Rio 
Felix, Rio Penasco, and Seven Rivers. In 
the Carlsbad area of Eddy County the 
principal drainage courses are Dark 
Canyon, Black River, and the Delaware 
River. 

The geology of the basin is highly 
variable with rock outcroppings ranging in 
age from Precambrian to Recent. 
Sedimentary rocks underlie most of the 
basin with igneous rocks appearing most 
numerous in the western part of the basin. 
The igneous rocks of the mountains are 
not, as a rule, waterbearing. Most of the 

septic tanks and cesspools and publicly 
owned sewage treatment plants. 

Salinity 
Salinity problems in the Lower Colorado 

River Basin have been addressed by the 
New Mexico Interstate Stream 

THE PECOS RIVER BASIN 

waterbearing rock formations in the Pecos 
River Basin are sedimentary and found in 
the plains areas. The largest of these is the 
San Andres Formation, containing the 
Roswell-Artesian aquifer, which also 
supplies by seepage a considerable 
proportion of the water in the shallow 
alluvium aquifer above it. 

Variation of flow in places along the 
Pecos River is partially controlled by the 
geology of the basin. For example, near 
the village ofColonias, about fifteen miles 
upstream of Santa Rosa, the Pecos River 
channel is often completely dry; the flow 
remaining in the river below irrigation 
diversions seeps into the permeable San 
Andres Formation. 

The Pecos River and Rio Hondo are 
regulated by Sumner Lake, Two Rivers, 
and McMillan Reservoirs. These were 
built primarily for flood control, irrigation 
purposes, recreation, and sediment 
retention. There are other smaller 
reservoirs in the basin which are used to 
control sediment and runoff. 

Because the principal determining factor 
is the gradual downgrade of the land from 
the northwest to the southeast, the climate 
in the Pecos River Basin is moderate in 
temperature and relatively sub-humid to 
semi-arid. The northern portions of the 
basin have greater rainfall and lower 
evapotranspiration rates and are cooler. 

Commission. New Mexico Particij 
with other w~stern states in establishii 
Y urna Desalting Project which was cr 
to remove salinity from the basin \ii 
that are eventually used by Mexico' ( 

1~ 
.)1 
·i 
·li 

Rapid diurnal temperature flu~ 
occur because of the predominantly' 
and dry atmospheric conditions. Us 
November and February are the ~ 

months of the year, whereas July 
August are the wettest. The b 
precipitation varies from approximate 
inches in the southern portions to 35 iJ 
in the northern mountain areas. ~ 
average growing season in the upper' 
(above Pecos, New Mexico) is less~ 
hundred days while in the lower basil 
over 200 days. 

Water quality management in the I 
River Basin has long been recogni:zei 
necessary and significant contributi1 
insuring sustainable human activity \1 

this area of the Southwest. As ear 
1942, the National Resources Plru 
Board stated 

" ... For its size, the basin ofth4 
Pecos River probably presents ' 
greater aggregation of problem 
associated with land and watei 
use than any other irrigate1 
basin in the Western U.S." 

Some modern-day problems can 
trace their origins even further ba1 
time. The following subsection desc: 
such a situation in the upper reaches 1 

Pecos River, not far from its headwa 

Surface Water Quality Concerns in the Pecos River Basin 

Willow Creek originates in the Pecos tons of raw ore, mostly made up of zinc 
Wilderness west of Elk Mountain. This and lead sulfides. The discarded sulfide 
first-order tributary of the Pecos River 
remains healthy and highly productive for 
most of its length. However, less than a 
half-mile from its mouth on the Pecos 
River, this stream encounters the 
abandoned Pecos Mine, also known as the 
Terrero Mine. 

Records show the site yielded 2,223,552 

wastes were disposed of in such a way that 
surface runoff from above the site 
infiltrates into the 19-acre wasterock pile 
and emerges at the base of the dump as an 
acidic metal-loaded drainage. It is 
suspected that runoff from the mine site 
contributed to periodic fish kills at the 
Lisboa Springs Hatchery, and potentially 
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affected fish populations in the interv, 
reach of the Pecos River. 

Mine waste was used througholl 
upper Pecos River Canyon for fill rna 
and road surfacing. Interim actions 
been implemented at the mine site w 
remedial investigation was condt 
This investigation will provide the 
for developing a longterm remedial ~ 
for the mine. The State Recreatior 
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Areas consists of campgrounds, day· use 
· areas and river access points managed by 

the New Mexico Department of Game and 
Fish (DGF). Remediation of this operable 

· .. · unit was completed in 1994. Remediation 
consisted of removing mine waste
contaminated soils with lead levels greater 
than 500 ppm and transporting them to a 
disposal cell at the mine site. A 
background report has been prepared for 
the Lisboa Springs Fish Hatchery, which 
includes Monastery Lake, that suntmarizes 
existing data and indicates areas needing 
additional investigation. A remedial 
investigation will be conducted to gather 
additional data, which will be used to 
formulate a longterm remedial solution . 

The Pecos River Basin has 500 river 

miles that are listed as partially supportive 
or nonsupportive of their designated use. 
The specific pollutant or threat in this lack 
of support include metals, turbidity, 
grazing, habitat alteration, nutrients, 
pathogens, dissolved oxygen and total 
antmonia from municipal point sources, 
total dissolved solids, salinity, temperature, 
flow alterations, and total phosphorus. 
The probable sources of these pollutants 
are road maintenance, construction, 
recreation, land disposal, resource 
extraction, agriculture, hydromodification, 
point sources, silviculture, unauthorized 
spills, road runoff, land disposal, and 
unknown and natural sources. Elevated 
TDS also results from natural limestone 
deposits in this area. The toxic 

contaminants cadmium, copper and zi 
have been found at acute levels. The tm 
contaminants aluntinum, mercury, and le 
have been found at chronic levels. 

The Pecos River Basin has 9,3 
assessed lake acres that are listed 
partially or not supporting their designat 
uses. The specific pollutant or threat 
this lack of support include excessi 
nutrients, nuisance algae, siltatic 
reduction of riparian vegetation, ba 
destabilization, fish tissue mercUJ 
dissolved oxygen, pH imbalance a 
turbidity. Probable sources of these cam 
include recreation, agriculture, silvicultu 
hydromodification, construction, a 
overall watershed condtion. 

Ground Water Quality Concerns in the Pecos River Basin 

The main sources of ground water 
contamination in the Pecos River Valley 
are from leaking underground and above
ground storage tanks, mining and milling 
operations, manufacturing facilities, 
dairies, private and public sewage 
treatment plants, septic tanks and 
cesspools, as well as oil and gas 
production and refining operations. 
Leaking Underground Storage Tanks 

and Refined Petroleum Products 
The Pecos River Basin contains 

approximately 290 sites where leaking 
underground storage sites had been 
reported as of November 1999. The 
majority of these reported ground water 
contamination cases were due to gasoline, 
waste oil, diesel, gasoline additives, 
petroleum constituents such as benzene, 
toluene, ethyl benzene, and xylene and 
solvents such as chlorinated methane, 

The San Juan River (12) is a major 
tributary of the Colorado River. Arising 
on the western slope of the Continental 
Divide in southwestern Colorado, the San 
Juan River flows from the San Juan 
Mountains north of Pagosa Springs, 
Colorado, and enters the extreme 
northwestern section of New Mexico via 
Navajo Reservoir in Rio Arriba County to 
the west of the Jicarilla Apache 

ethanes, propanes and ethylenes. The bulk 
of these sites are concentrated around the 
major industrialized areas such as Santa 
Rosa in Guadalupe County, Fort Sumner in 
De Baca County, Roswell in Chavez 
County, Atresia and Carlsbad in Eddy 
County, and Ruidoso, Alto and Carrizozo 
in Lincoln County. These contamination 
sites are typically associated with service 
stations, liquid petroleum storage and 
distribution centers, pipelines, and oil 
extraction operations. 

Total Dissolved Solids 
Point source ground water contamination 

due to TDS is found near many of the 
mining and milling sites of copper, potash, 
and silver in the Pecos River Basin. 

Nitrates 
Nitrate contamination is prevalent in 

areas where there are high densities of 
septic tanks and cesspools. High nitrate 

THE SAN JUAN RIVER BASIN 

Reservation and the Carson National 
Forest. The course of the San Juan River 
in New Mexico turns westward for some 
140 miles before the river turns back north 
and re-enters Colorado just a few miles to 
the east of the cartographic landmark 
known as "Four Comers." The San Juan 
River then resumes its westerly direction 
across Southern Utah towards its 
confluence with the Colorado River. 
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concentrations can also be seen arou 
meatpacking and processing plants, sewa 
treatment plants or dairy operations wht 
large amounts of wastes saturate t 

ground. Nitrate contamination in t 

Pecos River Basin has been reported in l 
Vegas, Los Montoyas, Ribera, Ruido: 
Hondo, Roswell, Dexter, Hagerman, a 
Carlsbad. 

Halogenated Aliphatic Compound! 
There are also ground wa 

contamination sites located in the Pee 
River Basin that involve solve 
contamination. TCE and other types 
solvents caused ground wa 
contamination cases have been reported 
Roswell and Carrizozo. Halogenat 
aliphatic compounds are used in so1 
manufacturing processes, the dry cleani 
industry and for degreasing metals (5). 

The San Juan River Basin in N 
Mexico includes lands from four counti 
It encompasses all of San Juan Coun 

most of the northern half of McKinley a 
western half of Rio Arriba counties, wh 
taking up a relatively small comer 
Sandoval County. Parts of the Navajo, l 
Mountain and Jicarilla Apache reservati< 
are in the basin. 

The San Juan River portion of the Up] 



Colorado Basin in New Mexico covers 
approximately 9, 725 square miles, or 25%, 
of the total Upper Colorado drainage and 
consists of two sub-basins, those of the San 
Juan River and Navajo River. Water used 
in the basin largely comes from surface 
water sources. Ground water is used for 
domestic purposes and livestock watering. 
Irrigated agriculture predominately uses 
surface water withdrawals. Losses from 
power production and reservoir 
evaporation also affect the surface water 
supply. 

A number of tributaries arise in southern 
Colorado to flow south toward their 
confluences with the San Juan River in 
New Mexico. These major tributaries are 
the Los Pinos, Animas, La Plata, and 
Mancos rivers. The Navajo River also 
begins in southern Colorado, enters New 
Mexico and drains an area of 245 square 
miles, then turns north near Dulce where it 
is joined by the Amargo River, and re
enters Colorado, discharging into the San 
Juan River near Juanita. The length of the 
Navajo River in New Mexico is less than 
fifteen miles, with only the eastern portion 
within State jurisdiction (the remainder is 
within the Jicarilla Apache Reservation). 
Several tributaries of the San Juan River 
originate in New Mexico including La Jara 
Creek, Gobemador Canyon, Canyon 
Largo, and Chaco Wash, of which all are 
ephemeral watercourses. 

The Colorado Plateau physiographic 
region extends into the northwestern 
section of the State of New Mexico, and 
this plateau region comprises the major 
portion of the San Juan River Basin of 
New Mexico. The area is generally one of 
horizontal sedimentary rocks carved into a 
gentle relief of broad mesas and valleys, 
buttes, plateaus, and canyons. The area is 
termed the Navajo and Canyon Lands 
section of the Colorado Plateau province. 

The New Mexico portion of the San 
Juan River Basin is delineated on the north 
by the New Mexico/Colorado State Line 
and on the west as the New 
Mexico/ Arizona state line. The 
southwestern edge of the basin is 
delineated by the peaks of the Chuska 
Mountains, which gradually rise to the 
Continental Divide at the southernmost tip 
of the basin. The Divide also gives the 

basin its eastern limits as it extends 
northward into Colorado. 

The basin gradient extends generally 
westward from the point where the San 
Juan River flows from Colorado into New 
Mexico at an elevation of about 6,600 feet. 
The elevation of the river at Farmington is 

about 5,500 feet and at the point near Four 
Comers where the river leaves New 
Mexico and returns to Colorado the 
elevation is about 4,800 feet. The 
botanical species within the basin 
correspond to changes in elevation. The 
floor of the San Juan River Valley was 
originally populated by grasses, but these 
have mostly been replaced with irrigated 
croplands. The intermediate broad mesas 
are now predominately vegetated by 
grasses, sagebrush, pygmy pinon and 
junipers. Ultimately, the higher elevations 
are populated by stands of pine, fir and 
spruce. 

The major portion of the San Juan River 
Basin consists of broad expanses of 
grassland and pinon-juniper stands, with an 
average mild continental climate which 
lacks extremes in hot or cold conditions. 
With precipitation under ten inches per 
year, this zone is principally arid, although 
rainfall is sufficient for some grasses, but 
not for dryland farming. The zone can be 
subdivided into an upper region of 
pinon/juniper forest where rainfall 
generally increases with increasing eleva
tion. The lower, more open and arid valley 
bottoms constitute an area marked by a 
paucity of trees except along streams and 
by the scattered grasses, cacti, yuccas, and 
low desert shrubs. 

The lower zone includes an extensive 
area drained by the San Juan River and its 
tributaries. This area is characteristically a 
great open plain with narrow bordering 
patches of pinon/juniper and scrub oak 
along the margins of surrounding foothills. 
This extensive valley bottom is also a 
region of deep erosion, comprised of many 
canyons, dry washes, picturesque badlands, 
rich coal fields, and plentiful fossil beds. 

The Chuska Mountains rise along the 
southwest comer of the basin to between 
8,000 and 9,000 feet, and are actually a 
long mesa or plateau. Most of this table 
land is of sandstone, with abrupt rim rock 
margins and ridges oflava and basalt in the 
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northernmost sections. 
The summits of the Chuska Mou 

are surrounded by forests and sl 
lakes, usually without outlets. 
springs and short creeks rise in the c;: 

below the rim, flowing for short dis 
down steep slopes or in a few instanc 
into the nearby valleys. Water is abt 
for stock but little is available for irri 
purposes. The vegetation ranges 
open forests of ponderosa pine 
grasses and shrubs to the colder, 
slopes covered with aspens, fir 
spruces. Precipitation in this 
progresses from 12 to 16 inches an 
with increases in elevation. The e 
reaches of the basin beyond the 
expanses of grasslands, which cons 
the majority of the basin, consists o 
stands of pinon/juniper forest gra 
changing with increasing elevatio 
pine forests. Precipitation alon 
eastern reaches of the basin increasf 
altitude, from 10 to 18 inches < 
average, annually. 

The major portion of the San Juan 
Basin of New Mexico receives 10 
or less of average precipitation aru 
and is therefore classified as arid. 
areas of the basin where rainfall 
from 10 to 16 inches is classified as 
arid, although this classification sho1 
be rigidly fixed where stanc 
pinon/juniper dominate. As the ele 
increases towards the periphery 
basin, precipitation increases con 
antly so that above 5,900 and up to 
feet the semi-arid zone is usually pre 
beyond which the climate become~ 
humid and cooler. Below 6,90 
precipitation is generally too sparse 
maturing of crops, while in the moi~ 
of the higher elevations the growing 
is too short. 

The San Juan River Bas 
geologically a structural as well 
topographic and hydrologic 
Deposition of sediments of marii 
continental origins, which commer 
early Paleozoic time, has continued 
basin with just a few inten 
interruptions. Sedimentary rocks 
central basin are at least 15,000 fee 

The San Juan structural basin e 
into southwestern Colorado some 2: 
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. and slightly into Arizona. The structural 
baSin boundaries on the east are delineated 
by the Nacimiento and southern San Juan 
...rountains, on the south by the Zuni 

fie( ,~ .... 

~! Mountains, on the west by the Defiance 
uplift and the Chuska and· Carrizo 
mountains, and on the north by the Ute, La 
playa, and northern San Juan Mountains. 

Alluvium of recent age is found in and 
along channels of the principal streams and 
their tributaries and consist primarily of 
stream deposits and terrace gravel, both 
largely floodwash residuals. The San Juan 
River and other major streams of the basin 
are actively downcutting their channels, 
which are kept relatively free of thick 

accumulations of sediment through the 
action of flood flow and normal 
streantflow. 

Three soil types predominate in the New 
Mexico portion of the San Juan Basin. 
Most of the area south of the San Juan 
River consists of a medium-textured, 
moderately deep to shallow soil that 
mantles gently rolling topography. Along 
the San Juan River and its northern 
tributaries, a medium- to heavily-textured 
deep soil is found which is suitable for 
agriculture. In the mountainous terrain of 
the northeastern part of the basin, shallow 
to moderately-deep soils with light- to 
medium-textures dominate. 

The San Juan River Basin has i 
associated with energy production an 
concomitant environmental pollt 
problems for the better part of this cen 
The first oil-and-gas well was drilled 
Farmington in 1900. The coal mi 
industry was started in 1911. Comme 
petroleum fuel production was 
organized in the 1920s. It was not unti 
1950s that the fuel industry boom bee 
a major force in the growth 
development of the basin's econc 
however, it remains a major econc 
factor in the Four Corners region toru 

Surface Water Quality Concerns in the San Juan River Basin 

The New Mexico Oil Conservation 
Division (OCD) and the United States 
Bureau of Land Management (BLM) are 
involved with energy development and 
associated environmental issues within the 
San Juan Basin (13). One emerging water 
quality concern affecting threatened and 
enrumgered fish in the region is their 
vulnerability to Polycyclic Aromatic 
Hydrocarbons (P AH). BLM, in 
consultation the State's OCD and NMED 
as well as other United States Department 
of the Interior agencies including the Fish 
and Wildlife Service, Bureau of 
Reclamation, Bureau of Indian Affairs and 
USGS, has developed a monitoring plan 
for the basin aimed at verifying alleged 
PAH contamination from the oil and gas 
industry. The moni~oring project attempts 
to identify any possible P AH 
contamination sources. The plan is part of 
the BLM's Riparian Program, and was 
implemented in 1994. 

Another aspect of the Riparian Program 
is weed control. The use of herbicides in 
the oil fields is closely monitored using 
criteria developed through the use of 
DRASTIC indexing. DRASTIC is a risk 
assessment modeling program for 
evaluating potential ground water pollution 
which features a numerical rating system 
developed by EPA. The acronym stands 
for Depth to water; (net aquifer) Recharge; 
Aquifer media; Soil media; Topography; 

Impact on the vadose zone media; and 
Conductivity. Applicators are limited to 
sixteen herbicides, and are limited to their 
area of use by DRAST!Cs parameters. 

BLM's Riparian Program has also 
created a demonstration project of its 
implementation efforts in the Pump 
Canyon watershed. This relatively large 
block of public land is drained by an 
ephemeral tributary to the San Juan River. 
Their confluence is located approximately 

eight miles downstream from Navajo 
Reservoir Dam. The watershed is part of 
the Fruitland Coal Seam Development 
Area which has sustained heavy 
industrialized changes in the recent past 
including considerable road, pipeline, and 
facility construction. One goal of the 
project includes improving water quality 
and vegetative diversity through 
development and implementation of best 
management practices on existing uses. 
Accomplishments in the watershed have 
included initiation of surface water 
monitoring, several dozen acres of salt 
ced:tr treatment, riparian plantings, 
creating riparian fencing, implementing a 
moratorium on livestock grazing, 
developing 150-acre upland vegetative 
treatment project, and overseeing gas 
development mitigation efforts. 

In the San Juan River Basin there are 
129.4 assessed river miles that are listed as 
non- or partially-supporting their 

33 

designated uses. The specific polluta 
threat in this lack of support inc 
metals, turbidity, nutrients, pathoJ 
dissolved oxygen and total amm 
dissolved solids, salinity, temperature, 
phosphorus, habitat alteration, grazinl 
flow alteration. Among the prot 
sources for these causes are resc 
extraction, hydromodification, agricu 
and overall watershed condition. The1 
no toxins listed at acute levels in the 
Juan River Basin. Chronic levels oftc 
have been listed for aluminum, me1 
and selenium. A potentially viable sa 
control project at the Hantmond Dive 
near Bloomfield has been identified b 
U.S. Bureau ofReclamation (14). Th, 
Juan River downstream of the Harm 
Diversion is the only stream in 
Mexico currently listed in the State's 
Consumption Guidelines (Appendi 
due to elevated mercury levels in fisl 

The San Juan River Basin has 1~ 

assessed lake acres that are listed as 
partially supporting their designated 
The specific pollutant or threat in thi! 
of support are attributed to fish t 

mercury and metals. The probable sc 
of these causes is currently unkr 
However, aluminum and selenium c 

naturally in the sediment in this 
Mercury levels in fish tissue are thouJ 
be due to atmospheric deposition. 



Ground Water Quality Concerns in the San Juan River Basin 

The majority of ground water concerns 
in the San Juan River Basin are releases 
from leaking underground and above 
ground storage tanks, and from oil and gas 
production, pipelines, storage, distribution 
and refining sites. There are two reported 
cases of ground water contamination from 
landfills in the San Juan River Basin near 
Farmington. 
Leaking Underground/ Above-Ground 

Storage Tanks and 
Refined Petroleum Products 

As of November 1999, the San Juan 
River Basin had approximately 174 
incidences where leaking underground 
storage tank sites and one above-ground 
storage tank site were reported. The 
majority of these reported ground water 

contamination cases were due to gas, oil, 
diesel, gasoline additives, petroleum 
constituents such as benzene, toluene, ethyl 
benzene, and xylene and solvents such as 
chlorinated methane, ethanes, propanes 
and ethylenes. The bulk of these sites are 
concentrated around the major 
industrialized areas such as Farmington, 
Aztec and Bloomfield in San Juan County 
and Dulce in Rio Arriba County. These 
areas typically associated with service 
stations, liquid petroleum storage and 
distribution centers, pipelines and oil 
extraction operations. 

Total Dissolved Solids 
Point source ground water contamina 

due to TDS is found near many of 
uranium mining and milling in the 
Juan River Basin near Crownpoint. 1 
also results from natural limestone depc 
in this area. 

Landfills 
Many landfills in New Mexico l 

received large amounts of liquid an 
industrial wastes. Ground water contat 
ation has been detected in two landfill 
the San Juan River Basin. These land 
are located near Farmington in San J 
County. Contaminants include chlorin 
solvents and basic-, neutral- and a 
extractable compounds and crude oil. 

THE SOUTHERN HIGH PLAINS BASIN 

The Southern High Plains (15) in New 
Mexico is on the western edge of the Great 
Plains of the United States and 
encompasses 5,487 square miles in New 
Mexico's Curry, Roosevelt, Chavez and 
Lea counties. There are no perennial 
streams in this area. The Ogallala 
formation, a large water-bearing aquifer, 
supplies practically all the water needs for 
this part of New Mexico. This vast 
resource underlies parts of eight states. 

During Francisco Vasquez de 
Coronado's journey into the Southwest in 
1598 and 1599, the Southern High Plains 
were referred to as "Llano Estacada," or 
the staked plain. Their sharp rise from the 
surrounding area forms an escarpment 
which marks the southern and western 
boundaries of the basin. There are no 
perennial streams in the Southern High 
Plains, although the relatively flat 
topography can have occasional water-

filled shallow depressions called playa 
lakes. Also, there are several draws from 
which ephemeral streams appear during 
periods of heavy or prolonged 
precipitation. 

The climate is generally warm and sunny 
during the day, becoming much cooler at 
night. The average temperature ranges 
from 57.7° Fahrenheit (°F) in Portales to 
61.2°F in Hobbs. An additional indicator 
of the mild climate are the annual number 
of frost-free days. These range from 182 
days near Portales to 218 near Hobbs (one 
of the longest frost-free periods in the 
State). There is an average rainfall of 
about 16 inches a year with most of this 
precipitation occurring during the summer 
months. There is often about five times as 
much precipitation during the months of 
May through October as there is in the 
other half of the year. 

There are four geologic ages which 

deposited fresh water-bearing 1 

formations in the Southern High Plains 
Triassic, Cretaceous, Tertiary, 
Quaternary. Although the Dockum Gr 
Tucumcari Shale and the alluvium 
produce some usable fresh water, 
Ogallala formation of the Tertiary 
produces by far the greatest amoUII 
water and is the most important. ' 
formation was eroded away in the Por 
Valley, which was then filled with w 
bearing alluvium during the Quater 
Age. Practically all water used in the l 
comes from these aquifers. The wate 
the Ogallala, although hard, are ~ 

generally good quality. Playa I 
constitute the only significant rechaq 
the Ogallala aquifer in New Me: 
Recharge, however, is probably less tl 
half-inch a year and is expected to b 
less than withdrawals. 

Surface Water Quality Concerns in the Southern High Plains Basin ,, 
\ 

The only significant surface waters in the problems are caused by contamination with 
Southern High Plains occur in the municipal sewage effluents, stormwater 
aforementioned playa lakes. Like all runoff, hypersaline brines discharged by 
wetlands throughout New Mexico, these potash refining, petroleum industry waste
ephemeral, endorheic (internally draining) products, as well as high levels of agri
areas are considered threatened by a cultural chemicals, stockyard wastes and 
variety of human activities. Common overall watershed condition. Traditional 
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rangeland practices where BMPs hav' 
been applied threaten these fragile 
critical wildlife habitats with te 
alterations which can either obliter. 
playa completely or expose it to inc~ 
levels of pluvial and eolian sediment~ 
vegetative growth, and anae! 
conditions. 
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Ground Water Quality Concerns in the Southern High Plains Basin 

The ground water contamination 
concerns seen in the Southern High Plains 
Basin include leaking underground storage 
tanks, nitrates from agricultural activities, 
dairy operations, septic tanks and public 
and private sewage treatment plants. 
There also are cases of petroleum, methane 
and TDS contamination from oil and gas 
field operations. 
Leaking Underground/Above Ground 

Storage Tanks and Petroleum 
Products 

In the Southern High Plains Basin there 
were approximately 153 sites as of 
November 1999, where leaking 
underground storage sites had been 
reported and one above-ground storage 
tank site. The majority of these reported 

ground water contamination cases are due 
to gas, oil, diesel, gasoline additives, and 
petroleum by-products. The bulk of these 
sites are concentrated around the major 
industrialized areas such as Hobbs, Tatum, 
Lovington in Lea County and Clovis in 
Curry County. These areas are typically 
associated with service stations, liquid 
petroleum storage and distribution centers 
and pipelines and oil extraction operations 
and military installations. 

Total Dissolved Solids 
At least one hundred thirty cases of point 

source ground water contamination due to 
oil field discharges are found near many of 
the oil and gas operation sites in the 
Southern High Plains Basin. Most are due 
to past practices of oil field brine disposal 

with its resultant contamination of gr01 
water with crude oil, TDS, methanes l 

chlorides. 
Nitrates 

Nitrate contamination is prevalent 
areas where there are high densities 
septic tanks and cesspools. High niti 
concentrations can also be seen arm 
meat packing and processing plru 
sewage treatment plants or del 
operations, and explosive manufactur 
plants. Nitrate contamination in 
Southern High Plains Basin has ~ 
reported in Lovington, Hobbs and Clo1 

Halogenated Aliphatic Compound 
Halogenated aliphatic compounds h: 
been detected in ground water in Clo• 
Degreasing solvents are the suspec 
source. 

THE SOUTHWESTERN CLOSED BASINS 

The Southwestern Closed Basins (16) 
are located in the far southwestern 
"bootheel" area of New Mexico. They 
consist of three drainage areas comprising 
a total of5,990 square miles, or about five 
percent, of the State's land area. The 
individual basins and their respective areas 
are the Mimbres with 4,410 square miles, 
the Playas and its 1,410 square miles, and 
the Warne! at I 70 square miles. The 
Animas Closed Subbasin has been 
included in discussion of the Lower 
Colorado Basin Plan as it falls on the 
western side of the Continental Divide. 
The overall area encompasses virtually all 
of Luna County, the southeast comers of 
Grant and Hidalgo counties, the western 
edge of Dona Ana County and a relatively 
small southwestern piece of Sierra Coimty. 
The Southwestern Closed Basins' southern 

boundary coincides with the International 
Border with the Republic of Mexico, while 
its western edge is created by the 
Continental Divide and the northern and 
eastern limits as defined by the Rio Grande 
Basin. 

The Southwestern Closed Basins are 
topographically closed basins and make no 
surface water contributions to any of the 
surrounding basins. In the upper stretches 
of the Mimbres River there is perennial 
flow. Water from the Mimbres River is 

diverted for irrigation purposes and a 
reservoir has been constructed by the New 
Mexico Department of Game and Fish in 
Bear Canyon, a tributary of the Mimbres, 
for conservation and recreation purposes. 
There are no perennial flows in the Playas 
or Warne! Sub-basins. 

The northern part of the Basins are high 
mountainous wooded areas with elevations 
ranging from 6,500 to I 0,000 feet. Much 
of the land is characterized by rough and 
broken topography, including steep 
mountain slopes and canyons. 
Intermingled with the steeper areas are 
gently to strongly sloping narrow valley 
bottoms and gently sloping and rolling 
uplands and ridgetops. 

The southern parts of the Basins consists 
of broad, virtually level to gently sloping 
semi-desert and desert plains from which 
rise relatively narrow but steep and rugged 
mountain ridges, isolated peaks, and 
foothill ranges. Elevations along these 
parts of the basins range from 5,000 feet in 
the north to 4,000 feet along the south 
borders. The mountains and hills in these 
areas rise from I ,000 to 2,000 feet above 
the floors of the plains. 

Climate ranges from arid in the southern 
portion of the basins to sub-humid in the 
northern mountains, with a narrow, semi
arid belt running through the middle. The 

35 

climate of the basins is essentially dry" 
only the higher elevations of the Pii 
Altos and Mimbres mountains havinl 
climate where perennial streams 
possible. 

The essential feature of the basi 
climate is that evaporation excej 
precipitation. The two commo 
recognized subdivisions of arid clima1 
desert and steppe, are present within 
basins. Valley floors and lowlands 
deserts; the transitional belts between 
lowlands and the humid mountain areas 
steppes. Average annual precipitat 
varies from eight to ten inches a year 
most of the lowland areas, while up to 
inches in the higher elevations of 
mountains on the northern border of 
basins have been recorded. Over haU 
the annual precipitation falls in Jt 
August and September each year, ! 

usually occurs as brief high-inten! 
afternoon thundershowers. 

Average annual temperatures range fr 
60° F in the lower southern elevatiom 
around 55° in the Bayard-Silver City an 
Mountain areas average less than : 

annually. Normal winter sunshine occ 
over seventy percent of the time wl 
summer sunshine occurs over eig 
percent of the time. 

Frost-free seasons average over ~ 



days in the southern part of the basins, 
decreasing to 140 in the north with some 
mountain areas having less than 120 days 
annually. Frost in the lower elevations of 
the basins can be expected from early 
November until late March. Earlier fall 
frost and later spring frost will occur in the 
northern mountain areas with increasing 
elevation. 

Factors that control the hydrology of the 
Southwestern Closed Basins are integrally 
associated to the climatology of the region. 
The source of all water in the basins is the 
precipitation that falls within the drainage 
area. No ground waters are known to enter 
the basins from outside areas. 

In the Southwestern Closed Basins, the 
Mimbres River is the principal perennial 
stream. This flow in normal years is 
limited to the upper stretches of the river. 
Water that is not used for irrigation or 
contained in the Bear Canyon Reservoir 
infiltrates into the ground upon leaving the 
mountains and enters the floor of the basin 
near the Grant-Luna counties line. Flow 

beyond this point is infrequent and usually 
reaches only to the Florida Mountains. 
The channel across the lower half of the 
basins is ill-defined, although runoffs from 
unusually large storms may reach the 
Mexican Border. 

Bear Canyon Reservoir is located near 
the confluence of the Mimbres River and 
Bear Canyon. The reservoir is capable of 
impounding 700 acre-feet of water for 
conservation storage and recreation. 
Surface water for irrigation is practical 
only in the area of the perennial flow of the 
Mimbres River, although it is used for 
stock watering purposes in other areas. 

There are four declared underground 
water basins wholly or partly within the 
Southwestern Closed surface drainage 
Basins. These include the Mimbres, 
Animas, Playas and Nutt-Hockett 
underground water basins. The Mimbres 
aquifer underlies 4,279 square miles of 
surface area within portions of Luna, 
Grant, Sierra, and Dona Ana counties. The 
Animas Valley aquifer lies beneath 426 

square miles of surface area 
approximately 30 square miles i 
Southwestern Closed Basins. The I 
Valley aquifer underlies 515 square 
of surface area in Hidalgo County, 
the Nutt-Hockett aquifer lies unde 
square miles of surface area 1 

portions of Luna, Sierra, and Doii; 
counties. 

The principal aquifers in the MiJ 
Subbasin are the alluvium, Bolson fii 
Gila conglommerate. It is the 
conglomerate which provides the pri 
source of water for the towns and vi 
in the northern mountainous portion 
basins. The alluvium in the channel 
under the flood plains of the creek 
washes may locally contain appre' 
amounts of water at shallow dept! 
generally will not sustain large yiel< 
prolonged periods. Great thicknes: 
Bolson deposits appear in most of the 
valleys and constitute ground 
reservoirs of significant capacity. 

Surface Water Quality Concerns in the Southwestern Closed Basin 

There are 57 .I assessed river miles in 
the Southwestern Closed Basins that are 
listed as partially or not supporting their 
designated uses. All these assessed river 
reaches are located on the Mimbres River. 
The specific pollutant or threat in this lack 
of support are temperature, turbidity, pH, 
total ammonia, total phosphorous, habitat 

alteration, pathogens and metals. The 
probable sources of these pollutants are 
hydromodification, agriculture, grazing, 
resource extraction, and natural and 
unknown causes. There are no toxins 
currently known to be at levels of concern 
within this basin. 

The Southwestern Closed Basins have 

22 assessed lake acres at the Bear 0 
Reservoir that are listed as only pru 
supporting their designated uses. 
specific pollutant or threat in 
nonsupport include a lack of diss 
oxygen, and nutrient overload 
probable sources of these cause: 
agriculture and overall wate 
condition. 

·Ground Water Quality Concerns in the Southwestern Closed Basins 

The majority of the ground water quality 
concerns in the Southwestern Closed Basin 
are from approximately 69 leaking 
underground storage tanks , mining and 
milling operations, nitrates from septic 
tanks and cesspools in Deming, and 
chlorinated solvents in Deming. 

Total Dissolved Solids 
The majority of the ground water 

problems found in the Southwestern 
Closed Basin are from sulfates, metals and 
TDS. The source of these problems are 
from heap-leach operations, copper milling 
operations and lead milling operations. 
Many of these sites also have acidity 

problems associated with them. 
Halogenated Aliphatic Compou1 

Halogenated aliphatic compounds 
been detected in ground water in Del 
Degreasing solvents are the susp 
source. 

THE WESTERN CLOSED BASINS 

The Western Closed Basins (17) in west- extends southward into Catron County, and 
central New Mexico consist of two major the San Augustin Plains Subbasin, which is 
drainage areas: the North Plains Subbasin, mostly in Catron County, yet extends 
which is mostly in Cibola County but eastward into Socorro County. There are 

36 

no distinct communities in the North I 
Subbasin. Communities in the 
Augustin Plains Subbasin are Dati 
Horse Springs. The Western C 
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Basins lie immediately east of the 
Continental Divide, which forms their 
western and southern borders, while the 
Rio Grande Basin bounds the eastern 
extremities. 

The North Plains encompass an area of 
approximately a thousand square miles. It 
is bounded on the east by Cebolleta Mesa, 

'' and on the south and southeast by the 
sedimentary and volcanic rocks of the 
Datil Mountains. Sedimentary outcrops 
northeast of the Zuni Mountains loosely 
defme the northern boundary of the basin. 
The North Plains derives its name from a 
broad area of low relief that occupies the 
central and western parts of the basin. 
This area is mostly a grassy plain underlain 
at very shallow depths by basaltic lava 
flows. At low elevations in the north and 
eastern parts of the basin lava beds cover 
the surface. It is not definitely established 
that the North Plains Subbasin is truly 
closed at its north end; the basin here is 
covered by a lava flow, and it is possible 
that some water escapes northward from 
the basin through, or under, the lava beds 
toward Rio San Jose. 

The San Augustin Plains, an area of 
approximately I ,965 square miles, is 
bounded on the east and north by the San 
Mateo, Gallinas and Datil mountains, on 
the south by the Tularosa, 0-Bar-0, and 
Pelona mountains, and on the west by the 
Mangas Mountains. The San Augustin 
Plains are featureless grass-covered lands 
at the center of the San Augustin Plains 
Subbasin. This area in earlier geological 
times was occupied by pluvial Lake San 

Augustin which covered a maximum area 
of 255 square miles. The San Augustin 
Plains Sub-basin is topographically closed, 
having superficial internal drainage around 
its perimeter. 

The Western Closed Basins have no 
perennial streams and none of the 
intermittent streams are named. Generally, 
waterways are dry and poorly defined. 
Ephemeral streams that originate in the 
bordering mountains occasionally carry 
flood waters into the basins. The flood 
flows spread out over the gravelly soil and 
soon disappear into the ground or 
evaporate. During periods of heavy 
precipitation, water is contained in several 
natural lakes in the western part of the 
North Plains and in a few small playas in 
the northeastern part of the San Augustin 
Plains. At the west end of the San 
Augustin Plains a large playa which covers 
approximately 35 square miles 
occasionally contains water. 

Precipitation averages about fifteen 
inches annually in both basins. Within the 
center of the basins, annual precipitation is 
fourteen inches or less; in the surrounding 
highlands sixteen inches or more are 
received annually. 

The principle aquifer in the North Plains 
is composed of thick basalt of Quaternary 
age that underlies the North Plains and 
extends over half of the total area of the 
basin. Sandstones of Jurassic and 
Cretaceous ages, which are usually 
dependable aquifers, are in adjacent areas. 
In the northern part of the basin the San 
Andres Limestone and Glorieta Sandstone, 

both of Permian age, are known to conta1 
water. 

The principal aquifer in the So 
Augustin Plains is formed by the boise 
deposits of Quaternary age that under! 
the middle of the basin. Volcanic rocks c 

the Datil Formation of Tertiary age whic 
surrounds the basin may contain sma 
quantities of water in some localitie 
Some water may be present in the sma 
patches of Gila Conglomerate Quaternru 
alluvium which are widely scattered with 
the basin. It also seems possible that son 
water may be present in the basalt ar 
andesite flows of Quaternary age whic 
cover large areas on the south and we 
edges of the basin. 

Much of the area of the North Plains 
underlain by slightly saline water, ar 
saline water is known to be present with 
the San Augustin Plains. Water analyse 
are available for a few wells in tl 
northeastern part of the North Plains ar 
the southwestern part of the San August 
Plains. Limited data is available for oth 
localities within the Western Clost 
Basins. The community of Magdalem 
water system, just east of the basin, 
tested annually. Records show this wat, 
is of high quality. The depth-to-water 
wells within the North Plains and the Sl 
Augustin Plains ranges from less than fif 
feet to about 200 feet. The depth to wat 
increases away from the middle of tl 
basins and is 500 feet or more in the high 
elevations of the mountainous areas arow 
the basins. 

Ground Water Quality Concerns in the Western Basins 

The majority of the ground water quality concerns in the Western Closed Basins are from 5 leaking underground storage tanks 
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CHAPTER THREE THE STATE ROLE IN WATER QUALITY MANAGEMEN 

OVERVIEW 
Relation of State and Federal Laws to State Water Quality Management 

The major law dealing with water 
quality management at the State level is 
the New Mexico Water Quality Act. 

Because so many activities may affect 
water quality, other State laws besides the 
Water Quality Act are involved in water 
quality protection. Among these laws are 
the Utility Operators Certification Act, 
the Wastewater Facility Construction 
Loan Act, the Oil and Gas Act, the 
Environmental Improvement Act, the 
Ground Water Storage and Recovery 
Act, the Solid Waste Act, the Hazardous 
Waste Act, the Mining Act, the 
Voluntary Remediation Act and several 
laws giving authority to local 
governments. 

New Mexico has received delegated 
authority from the United States 
Environmental Protection Agency (EPA) 
to implement, at the State level: 

the wastewater revolving loan program 
of the federal Clean Water Act 
(CWA); 
the underground injection control and 
public water supply programs of the 
federal Safe Drinking Water Act 
(SDWA); 
the hazardous waste management and 
the State underground storage tank 
programs of the federal Resource 
Conservation and Recovery Act 
(RCRA); 
the State underground storage tank 
program of RCRA; and 
the State solid waste management 

program. 
While New Mexico assists EPA with 

the administration of the National 
Pollutant Discharge Elimination System 
(NPDES) permit program of the CW A, 
EPA is responsible for issuance and 
enforcement ofNPDES permits. 

Both the State and the federal 
government play significant roles in 
water quality management in New 
Mexico. This chapter describes the 
various programs and mechanisms for 
water quality management in New 
Mexico with emphasis on the State role. 

Ground water quality management has 
both State and federal aspects. New 
Mexico's ground water protection 
program was well-established before 
most of the federal legislation and 
regulations addressing ground water 
quality were adopted. State regulations 
controlling the disposal of oil field brines 
necessary to protect ground water quality 
have been in effect since 1969. A 
comprehensive ground water quality 
program applicable to most other types of 
discharges was in effect by 1977 in the 
form of regulations adopted by the New 
Mexico Water Quality Control 
Commission (WQCC). There are also 
various other State laws and regulations 
affecting ground water quality 
management. 

The challenge to New Mexico has been 
to incorporate in its programs beneficial 
aspects of federal programs without 

disruption of State programs already 
place. The State has sought and obtain 
primary enforcement authority over t 
underground injection control progra 
established by the SDW A and ti 
hazardous and solid waste manageme 
programs established by RCRA. Tl 
State receives limited funding from ti 
EPA under four laws, namely, SDW. 
RCRA, CW A, and the Comprehensi' 
Environmental Response, Compensati• 
and Liability Act (CERCLA), common 
known as Superfund. 

Surface water quality management 
New Mexico also has State and feder 
aspects. The State establishes standar• 
for intrastate and interstate waterbodie 
assesses the quality of surface wate1 
adopts regulations, and develo] 
programs and takes actions to protect ar 
maintain surface water quality. The Sta 
also coordinates with EPA 
implementing the CW A, the natior 
primary legislation for controlling surfa• 
water quality. Under this act, Congre 
provides partial funding for State wat 
quality planning and manageme 
activities, for State contractual assistan• 
in the administration of the NPDE 
permit program, and for loans f) 

planning, design, and construction ' 
wastewater treatment facilities l 
communities. EPA administers tl 
NPDES permit program and perfom 
administrative responsibilities pursuant 
the CWA. 

RESPONSIBILITIES OF THE WATER QUALITY CONTROL COMMISSION 

The basic authority for water quality 
management in New Mexico is provided 
through the New Mexico Water Quality 
Act (Sections 74-6-1 et seq., NMSA 
1978). This law establishes the WQCC 
and specifies its duties and powers. 
These include adoption of a 
comprehensive water quality 
management program, the development 
of a continuing planning process, the 

administration of loans and grants from 
the federal government, the adoption of 
water quality standards, and the adoption 
of regulations 'to prevent or abate water 
pollution in the state or in any specific 
geographic area or watershed of the 
state ... or for any class of waters.' Under 
this act, water is defined as 'all water, 
including water situated wholly or partly 
within or bordering upon the state, 
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whether surface or subsurface, public • 
private, except private waters that do n 
combine with other surface or subsurfa• 
water.' The WQCC is the State wat, 
pollution control agency for all purpoSt 
of the federal CW A and may take 2 

necessary actions to secure the benefits' 
the Act. The composition of the WQC 
is shown below in Figure 4. 
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Figure 4. Composition of the New Mexico Water Quality Control Commission 

NEW MEXICO 
WATER QUALITY CONTROL COMMISSION 

ENVIRONMENT 
DEPARTMENT 

Secretary or Designee 

DEPARTMENT 
OF GAME & FISH 

Director or Designee 

DEPARTMENT 
OF AGRICULTURE 

Secretary or Designee 

BUREAU OF 
MINES & MINERAL 

RESOURCES 

Director or Designee 

·J 

STATE ENGINEEJ 
INTERSTATE 1 

STREAM ' 
COMMISSION. 

State Engineer or Deslg1 

OIL CONSERVATION 
COMMISSION 

Chairman or Designee 

STATE PARKS 
DIVISION 

Director or Designee 

SOIL & WATER 
CONSERVATION 

COMMISSION 
Chairman or Designee 

MEMBERS-AT -LARGE (3) 

Appointed by the Governor 
to Four-Year Terms 

42 



Under the authority of the Water 
Quality Act, the WQCC had adopted the 
basic framework for water quality 
management in New Mexico. Major 
components of this framework include 
the continuing planning process, the State 
water quality management plan, ground 
and surface water quality standards, 
ground water protection regulations, 
underground mJection control 
regulations, regulations for discharge to 
surface waters, a regulation on disposal 
of refuse, a spill cleanup regulation, 
ground water pollution abatement 
regulations, utility operator certification, 
and wastewater facility construction loan 
regulations. In addition, the WQCC 
approved a nonpoint source management 
program in 1989 which was updated and 
submitted to the EPA in December 1999. 

These major components are reviewed 
briefly below. Where more detailed 
discussion of certain components is found 
elsewhere, cross-references are made to 
the appropriate sections. As the WQCC 
has no technical staff of its own, 
responsibilities for water quality 
management activities are delegated to 
constituent agencies, generally the New 
Mexico Environment Department 
(NMED) or the Oil Conservation 
Division (OCD) of the New Mexico 
Energy, Minerals and Natural Resources 
Department (EMNRD). 

Continuing Planning Process 
The continuing planning process 

required by the CW A provides a 
framework for water pollution control 
activities in the State by describing 
program components and 
interrelationships. The present 
continuing planning process was adopted 
by the WQCC in 1998 (I). 

Water Quality Management Plan 
The State water quality management 

plan helps set direction for further study 
of water pollution, options to be 
considered in development of water 
pollution control mechanisms such as the 
"Total Maximum Daily Load" allocation 
process, and most importantly, strategies 
to be implemented by State, local, and 
federal agencies to maintain and, as 
necessary, improve water quality in New 

Mexico. The WQCC adopted the plan in 
November 1978 and May 1979 (4) and 
has delegated responsibility for 
development of most elements of the plan 
to NMED. The plan has been updated 
many times. 

Ground Water Quality Standards 
Water quality standards for 47 

contaminants or classes of contaminants 
are included in the ground water 
protection regulations (2, §31 03 ), 
discussed below. 

Surface Water Quality Standards 
Under the Water Quality Act, the 

WQCC is required to promulgate surface 
water quality standards. These standards 
include: (I) general standards applicable 
at all times to all surface waters of the 
State, unless otherwise specified in the 
site-specific criteria of Part 2; and (2) 
site-specific standards for each of 66 
segments set out in Subpart II of the 
standards, including their designated 
uses, for which the water quality is to be 
maintained, and numeric and narrative 
standards to sustain the uses; and (3) use
specific numeric water quality standards 
set out in Subpart III,§ 310 I for existing, 
attainable and designated uses. The 
standards are subject to triennial review 
and appropriate revision pursuant to § 
303(c) of the federal CWA. 
Amendments may be proposed at any 
time by NMED or others, as the Water 
Quality Act specifies that any person may 
propose amendments to the standards (§ 
74-6-6. B). Proposed amendments are 
presented at public hearings before 
consideration and adoption by the 
WQCC. The latest triennial review 
hearing concluded on October 1, 1998 
followed by WQCC approval on January 
11,2000. 

Underground Injection 
Control Regulations 

Underground injection wells, other 
than those associated with oil and gas 
production, are regulated under the 
general ground water protection 
requirements of Subpart III of the WQCC 
regulations and under the underground 
injection control regulations, Subpart V 
of the WQCC regulations (2). All types 
of underground injection wells except 
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those associated with oil and g< 
production are subject to Subpart III aiJ 

must meet all applicable provisions < 
these regulations. The Subpart ' 
underground injection control regulatior 
impose technical requirements o 
injection wells used for effluent dispos; 
and in situ mineral extraction. 

Ground Water 
Protection Regulations _ 

Both Subpart III and Subpart V of th 
WQCC regulations (2) are designed t 
protect all ground water with tot< 
dissolved solids concentrations of 10,00 
mg!L or less for present and potential us 
as domestic and agricultural wate 
supply. 

Regulations for 
Discharge to Surface Waters 

State regulations for this purpose, § 
2100 to 2102 of the WQCC regulation 
(2), are administered by NMED an' 
OCD. As the WQCC has, to date 
determined that the federal NPDE: 
permit program should be the primar 
mechanism for controlling point sourc 
discharges to surface water in the State 
the WQCC has incorporated 
mechanism into the regulations to ensur 
NPDES permittees normally are nc 
simultaneously subject to federal an' 
State regulations. The WQC< 
recognizes that NMED has th, 
responsibility to coordinate, unde 
contract, with EPA in administering th, 
NPDES permit program. 

Regulation of Disposal of Refuse 
Section 2201 of the WQCC regulation 

(2) prohibits the disposal of refuse in; 
natural watercourse or in a location o 
manner where there is a reasonabJ, 
probability that refuse will be moved int4 
a natural water course. "Refuse" i 
broadly defined (2, § 110 1.00) anc 
includes, among other things, al 
substances from the preparation, cooking 
and consumption of food and from th4 
handling, storage, and sale of fo()( 
products, junked parts of automobile; 
and other machinery, paper and pape 
products, oil, ashes, tailings, and al 
unwholesome materials. NMED has usee 
this regulation as a legal basis to sto) 
discharge of sludge from domesti4 



wastewater treatment plants into 
watercourses. 

Cleanup Regulation 
Section 1203 of the WQCC regulations 

is a major tool for controlling ground and 
surface water pollution. First, this 
regulation requires most leaks, spills, and 
other unregulated discharges that enter, 
or have the potential to enter surface or 
ground water, to be reported to NMED 
without delay. The only exceptions are 
those discharges where laws, rules, 
regulations, or orders require notification 
to OCD. WQCC regulation§ 1203.A 
requires that, "the owner/operator of the 
facility shall take such corrective actions 
as are necessary or appropriate to contain 
and remove or mitigate the damage 
caused by the discharge," of a water 
contaminant. This non-specific 
regulation, adopted in 1974 and modified 
in 1987, has been used to compel actions 
ranging from simple soil removal to 
longterm ground water remediation. 

However, most longer term cleanups 
are now handled under Subpart IV of the 
WQCC Regulations, also know as the 
Abatement Regulations. An abatement 
plan includes Stage I (investigation) and 
Stage 2 (alternative selection, design and 
implementation) components. Abatement 
standards exist for the vadose zone, 
ground water and surface water. Subpart 
IV also includes provisions for public 
notice, public meetings in cases where 
there is significant public interest, 
technical infeasibility demonstrations, 
risk-based variances allowing cleanup to 
"alternative abatement standards", 
dispute resolution, and appeals. 

Utility Operator Certification 
Regulations 

20 NMAC 7.4 regulations help support 
compliance with NPDES permit 
limitations and State regulations in two 

ways: (I) by requiring utility operators to 
demonstrate knowledge of wastewater 
treatment through testing and to further 
their knowledge through continuing 
training; and, (2) by requiring that 
wastewater utilities be adequately staffed 
with certified operators. The regulations 
are administered and enforced by 
NMED. 

Wastewater Facility Construction 
Loan Regulations 

Regulations pursuant to the 
Wastewater Facility Construction Loan 
Act (Part 5, 20 NMAC 7 .5) were 
amended by the WQCC in 1993. These 
regulations are used by NMED in the 
administration of the State revolving loan 
program. Part 5 defines eligibility for 
local authorities to borrow State and 
federal monies from a revolving loan 
fund for wastewater facility construction. 
The regulations also address eligible and 
ineligible construction items, the priority 
system and priority lists (project 
ranking), application procedures, and 
administration of the loan program and 
fund. The last topic includes criteria for 
zero. and three percent interest rates 
which are available under certain 
conditions. The FY 1998 interest rate is 
four percent. 

Nonpoint Source Pollution 
Management Program 

The WQCC has approved a nonpoint 
source pollution management program 
(4) mandated by the United States 
Congress in the 1987 Amendments to the 
CW A. This program was recently updated 
and approved by EPA in December 
1999. 

Clean Water Action Plan 
In order to help meet the goals of the 
Clean Water Act, states were requested, 
in 1998, through the Clean Water Action 
Plan (CW AP) to identify and prioritize 

watersheds with water quality problems. 
New Mexico used a cooperative 
approach to develop the Unified 
Watershed Assessment (UWA) that 
identified the following categories of 
watersheds (utilizing the USGS 8-digit 
system of watershed delineation): 
Category 1.- Watersheds in Need of 
Restoration; Category 11.- Watersheds 
Meeting Goals; Category 111.-
Watersheds with Pristine/Sensitive 
Aquatic System Conditions; and 
Category IV.- Watersheds with 
Insufficient Data to make an Assessment. 
Category I watersheds fall within several 
of New Mexico's basins and will have 
additional monies through the CW AP 
process directed to nonpoint source 
pollution projects within these 
watersheds in the near future. These 
funds will focus on watersheds prioritized 
within the Category I watersheds. 

Other Responsibilities 
Besides responsibilities for 

components of the basic framework 
reviewed above, the New Mexico Water 
Quality Act has assigned or the WQCC 
has delegated other water quality 
management responsibilities to NMED or 
OCD. These responsibilities include the 
following: 

State certification of licenses to 
construct and operate power dam 
facilities issued by the Federal Energy 
Regulatory Commission; 
investigations of existing water quality; 
lead agency for all nonpoint source 
pollution control activities; 
determination of the extent and causes 
of water pollution; and 
State certification of permits issued 
under CW A §§404 {Dredge-and-Fill 
permits) and 402 {NPDES permits). 

OTHER PROGRAMS RELEVANT TO WATER POLLUTION CONTROL 

Not all programs and mechanisms for management of non-domestic and non
water pollution control in New Mexico hazardous solid waste from oil and 
fall under the jurisdiction of the WQCC. natural gas production facilities under the 
This is especially true for ground water New Mexico Oil and Gas Act, EMNRD's 
quality management. Among the major Mining and Minerals Division (MMD) 
responsibilities are those of the OCD for for reclamation of mining sites to 
protection of fresh water, and mitigate impacts associated with hard 
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rock mining under the New Mexico 
Mining Act, and those of the New 
Mexico Environmental Improvement 
Board for hazardous waste management, 
underground storage tanks, liquid waste 
disposal, solid waste management, and 
emergency response under several State 



ve 
nd 
ith 
nt. 
ral 
ve 
\P 
·ce 
:se 
:se 
ed 

or 
rk 
:er 
:c 
ty 
or 
be 

to 
m 

0' 

y; 
;e 

!S 

:d 
II 
). 

0 

"' lt 
t, 
e 
d 
e 

Jaws. In addition, NMED coordinates 
with the federal government in the 
implementation of Superfund. The 
Office of the State Engineer regulates 
ground water withdrawals in order to 
prevent saline water encroachment into 
fresh water. 

Changes in the 
Underground Storage Tank Program 

The Ground Water Protection Act 
provides a State Corrective Action Fund 
for NMED to use in taking corrective 
action at sites contaminated by the 

contents of leaking underground storage 
tanks and to allow for the reimbursement 
of tank owners and operators for the costs 
of corrective action. In 1995 the Act was 
amended to: I) limit reimbursement for 
corrective action done by geotechnical 
companies affiliated with petroleum tank 
owners and operators ("affiliates"), 2) 
require qualification of firms conducting 
corrective action in order for the work to 
be eligible for reimbursement, and 3) 
require that all corrective action be 
competitively bid in order to qualify for 
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reimbursement. In 1996, the Petroleum 
Products Loading Fee Act was modified 
again, this time to triple the amount of 
money going into the Fund from $40 to 
$120 per load and to set out conditions 
for reducing or increasing the loading fee 
based on the unobligated balance in the 
Fund. In 1998 the Secretary of the 
Environment Department certified a fund 
balance of greater than $12 million 
dollars, resulting in a decrease of the 
loading fee back to $40 per load. 
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CHAPTER FOUR SURFACE WATER QUALITY IN NEW MEXICO 
WATER QUALITY IN ASSESSED SURFACE WATERS 

Methodology 

Information about surface water quality 
throughout New Mexico is based on the 
results of the New Mexico Environment 
Department's (NMED) intensive surveys, 
project-by-project monitoring of selected 
nonpoint source control efforts, 
preliminary results of a statewide ultra
clean study to determine low-level 
mercury contamination in stream waters 
and sediments, and the development of 
Total Maximum Daily Loads (TMDLs). 
Water quality information is also 
obtained from data collected by NMED 
staff during inspections of wastewater 
treatment facilities, review of Discharge 
Monitoring Reports submitted by 
individual wastewater dischargers, the 
State's voluntary monitoring project 
"Watching Our Waters," and a review of 
physical, chemical and biological data 
entered by all agencies into STORET, the 
United States Environmental Protection 
Agency's computerized database. 
Additional water quality information was 
included from results of historical water 
quality surveys, investigations resulting 
from information provided by concerned 
citizens, and fisheries data where 
available. 
Assessment Strategy: Assessed waters 
are those waterbodies for which the State 
can determine levels of support for 
designated uses established in the State's 
assessment protocol as well as for the 
goals of the federal Clean Water Act 
(CWA). Designations are established by 
the New Mexico Water Quality Control 
Commission (WQCC) for most perennial 
surface waters in New Mexico. These 
include fisheries, recreational and 
domestic uses, municipal and industrial 
water supplies, irrigation and livestock 
watering and wildlife habitat. Numeric 
and narrative water quality standards are 
established by the WQCC to protect 
designated, existing and attainable uses. 
These standards are consistent with the 
CW A goals which provide for the 
protection and propagation of fish, 
shellfish and wildlife, as well as 
providing for recreation in and on the 
waters. 

The categories of assessment are 

'monitored' and 'evaluated': 
"Monitored waters" are those 
waterbodies for which current ( 1998-
1999), site-specific physical/chemical 
water quality data are sufficient to 
make a use support decision. These 
data are compared to numeric and 
narrative criteria in the State's water 
quality standards. Where available, 
biological data are also used to 
determine whether designated uses are 
supported; 
"Evaluated waters" are those 

waterbodies where insufficient 
current data exist to consider the 
waterbody "monitored," but where 
other information permits an 
evaluation of the use support status. 
New Mexico's evaluated assessments 
are based on data older than five 
years, data not fully meeting Quality 
Assurance/ Quality Control 
standards, citizens' monitoring or 
reports of impairment, or on 
professional evaluations by NMED 
or water resource professionals from 
other state or federal agencies. 

Levels of support for designated uses 
are determined for individual waterbodies 
as follows: 

Fully supporting: all uses are fully 
supported; 
Fully supporting, impacts observed: 
all uses are fully supported; however, it 
is reasonably expected to exceed water 
quality criteria before the next two
year list submission deadline; 
Partially supporting: one or more uses 

are adversely affected, but not 
precluded, by pollution and the 
remaining uses are fully supported; 
and· 
Not supporting: one or more uses 
are at least temporarily precluded by 
man-made or man-induced pollution. 

The State's assessment protocol of 
monitored waters depends primarily on 
ambient physicaVchemical, biological, 
and other types of available data. It also 
uses fish tissue data from a study begun 
in 1991. Data from biological surveys 
and biomonitoring tests are becoming 
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available and are incorporated into thf 
State's assessment protocol when 
available. 

Criteria used for determinin! 
designated and overall use support are 
summarized in Table 2. These criteri2 
are largely comparable to those 
recommended by EPA in guidelines (1] 
for this document but have been modified 
to meet the special needs and 
circumstances of New Mexico. 

For this report, New Mexico has 
chosen to designate uses as "partially 
supported" when waters show 
exceedances of chronic criteria for 
toxicants unless exceedances of other 
criteria indicate that impairment is 
serious enough to warrant the designation 
of "not supported." In waters where 
more than one toxicant exceeds acute 
criteria at significant levels, we have 
stated that a use is "not supported." 
Water quality criteria necessary to protec1 
aquatic biota from toxic pollutants which 
have been adopted in New Mexico's 
water quality standards are listed in Table 
3. As part of the 1998 triennial review oJ 
stream standards, New Mexico adopted 
in early 2000 these chronic and acute 
numeric water quality standards. In 
addition, numeric criteria for toxicants 
for the uses of irrigation, domestic water 
supply, livestock watering and wildlife 
habitat were developed. The majority o1 
these standards are for the dissolved 
fraction of the metals, and are largely 
based on criteria in EPA's Quality 
Criteria for Water 1986 (2) or on updates 
to this document. 

New Mexico's chronic standards are 
applied to the arithmetic mean of four 
samples collected on four consecutive 
days. Significant data do not yet exist to 
evaluate chronic toxicity based on the 
four-day average of total or dissolved 
metals. Therefore, many of New 
Mexico's evaluations were based on grab 
samples for total or dissolved metals. 
Grab samples are single water samples 
taken on a single day, therefore these 
results are appropriately compared with 
acute water quality standards. 
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Table 2. Criteria for Determination of Designated and Aquatic Life Use Support. 
Support 0 f Designated U s e s 8 

Assessment Assessment Fully Fully Supporting, Partially Not 
Basis Description Supporting Impacts Observed Supporting Supporting 

Evaluated Available data more than 5 Available historical data indicate Available historical data indicate Available historical data indicate criteria 

Monitored 
(Biological) 

Monitored 
(Chemical 
/Physical) 

Monitored 
(CWA§307(a)d 
Toxics including 
ammonia and 
cholorine) 

Monitored 
(Using Stream 
Morphology•) 

but less than I 0 years old criteria are met AND no point criteria are violated OR sources often or significantly violated OR the 
OR if no site specific data, or nonpoint sources are known are present which affect uses OR multitude or magnitude of sources indicate 
assessment based on land use, to be present which could no known sources exist but water uses are not supported. Documented non-
location of sources and interfere with the uses. · quality complaints are on record compliance of narrative surface water 
on-site professional evaluation. OR evaluation by professional standards. Waters with fishing, swimm-

Available data no more than 
5 years old. Site visited by 
qualified biologist Recognized 
bioassessment protocols used. 
Benthic macroinvertebrate taxo
nomic identifications made to 
at least the family level using 
protocol comparable to EPA's 
"Ra pd Bioassessment Protocols 
fir Use in Streams and Rivers." 

Available data no more than 
5 years old. Fixed-station 
sampling, intensive surveys, 
or rigorous reconnaissance 
surveys. Chemical analysis 
of water, sediment or biota. 

Available data no more than 
5 years old. Fixed-station sampl
ing, intensive surveys, or recon
naissance surveys. Only acute 
values currently used for toxi
cology determinations. 

Available data no more than 
5 years old. Recognized stream 
morphology protocols used. 

No evidence of modification to 
indigenous or established com
munity. Comparable to best 
situation expected within eco
system (watershed reference site). 
Balanced trophic structure. Opti
mum community structure (com
position & dominance) for stream 
size and habitat quality. 

For chemical/physical paramete!l>c, 

criteria exceeded in~ 7% of 
measurements within a 5-year 
period. If criteria are exceeded in 
7 to I 5% of the measurements 
within a 5-year period, the water 
body is listed as FullySupJX!rling, 
lmJXlcls Observed 

No measured toxic pollutantsd ex
ceed EPA acute criteria. For any 
toxic parameter, one exceedance 
~I .5 times thechronicstandard 
within a 5-year period constitutes 
listing the waterbody as Fully 
Sup]XJrting ./mJXlcls Observed 

Data indicate only slight 
modification of stream morph
ology using a quantifiable tool. 
Stream is stable. 

Community structure less than 
expected. Composition (species 
richness) lower than expected 
due to loss of some intolerant 
forms. Percent contribution 
of tolerant forms increases. 

For chemical/physical para
meters c. criteria exceeded 
in::: 7% but ~I 5% of the 
measurements within a 5-year 
period. 

For any one parameterd, one 
exceedance of the acute or 
chronic criteria or chronic 
screening level within a 5-year 
period. 

Data shows moderate alterations 
which are localized and do not 
show impacts outside of a reason
able recovery area. 

indicates use impairments. ing or drinking water advisories in effect 

Some modification of community 
noted OR biomonitoring demon
strates behavioral modification or 
decreased fecundity. Fewer species 
due to loss of most intolerant forms. 
Reduction inEPT indexb 

Within a 5-year period, criterion 
for any parameterc is exceeded in a 
I 5-25% range of measurements OR 
one toxic pollutant exceeds EPA 
acute criteria by~ I .5 times but 
:; 2 times the acute standard. 

For any one parameterd, more 
than one exceedence of the acute 
or chronic criteria or chronic 
screening level within a 5-year 
period and in < 25% of samples. 

Modification to stream morphology 
significant and with broad scale. 
Quantifiable assessments of stream 
morphology show vertical and/or 
horizontal instability. 

'Use clearly not supported, definite 
modification of community noted. 

Biomonitoring demonstrates 
significant lethality. Few species 

noted. If high densities of organisms, 
then dominated by one or two taxa. 

Criteria for the grouped 
parameters< exceeded in~ 25% 

of measurements within a 5-
year period. Criteria for any two 
or more toxic pollutants exceed 

(~2 times) the EPA's acute 
water quality standard. 

For any one parameter d. more than 
one exceedence greater than the 
acute or chronic criteria within a 

5-year or 3-year period respectively 
and in ?, 25% of the samples. 

Stream morphology severely 
altered. Severe bank failure 

and/or hydrological changes. 
Accelerated upland erosion. 

FullySuppming~ All designated LOcs fully supported; FullySuprvrted, lm{'1Cts0bserved• All designated U'iCS fully supported but is reasonably expected to exceed criteria for at least one designated usc in the next two-year reporting period; PartiallySuprvrting =One or more dcsignotcd uses partially supported 
and all other designated uses fully supported; and Not Suprvrted ~One or more designated uses not supported. 

b EPT index is the total number of distinct taxa within the orders Efllemeropera. P/ecopera. and Tricho{lera. This value summarizes taxa richness within the insect orders that are generally Colli ide red to be sensitive to )X)IIution 
Conventional pollutants to be grouped for the determination of aquatic life usc support are tempe111ture, turi>idity, pH, dissolved oxygen and total phosphoM. 
Refers to priority pollutants identified in CWA § 307(a). Toxicants include metals, pesticides, organics, ammonia. cyanide and chlorine (Sec Table 3, page). CurrenOy, insufficient data are collected to LOc chronic toxicity values to determine U'iC support decisions based on New Mexico Water Quality Standards. 
These assessments will be made using assessment tools cum:nOy being developed by the Nonpoint Source Pollution Section oft he Surface Water Quality Bureau in the New Mexico Environment Department Further modifications to this table will be necessary as the tool is modified and tested. 
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• Table 3. New Mexico Fishery Use Protection Numeric Water Quality Standards For Toxica11 

Dissolved aluminum 
Dissolved beryllium 
Total mercury 
Total recoverable selenium 
Cyanide, amenable to chlorination 
Total chlordane 

Dissolved cadmium c 

Dissolved chromium d 

Dissolved copper 
Dissolved lead 
Dissolved nickel 
Dissolved zinc 
Total chlorine residual 

Dissolved aluminum 
Dissolved beryllium 
Total mercury 
Total recoverable selenium 
Dissolved silver 
Cyanide, amenable to chlorination 
Total chlordane 
Dissolved cadmium c 

Dissolved chromium d 

Dissolved copper 
Dissolved lead 
Dissolved nickel 
Dissolved zinc 
Total chlorine residual 

Chronic Criteria a 

87.0 
5.3 
0.012 
2.0 
5.2 
0.0043 

e(0.7852[ln(hardness)]-3.49) 

e(0.819[ln(hardness)]+ 1.561) 
e(0.8545[ln(hardness)]-I.465) 
e( l.273[ln(hardness)]-4. 705) 
e(0.846[1n(hardness)]+ l.l645) 
e(0.8473[ln(hardness)]+0.7614) 

II 

Acute Criteria b 

750 
130 

2.4 
20.0. 

e( I. 72[ln(hardness) ]-6.52) 
22.0 

2.4 

e( I.I28[ln(hardness) ]-3 .828) 

e(0.8I9[ln(hardness)]+ 3.688) 
e(O. 9422[ln(hardness )]-I.464) 
e( I.273 [ln(hardness) ]-1.46) 
e(0.8460[ln(hardness)] +3.36I2) 
e(0.8473[ln(hardness)]+0.8604) 

I9 

u• 
' u· ' 

Ui 
UJ 
UJ 

UJ 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

a 
The chronic criteria shall be applied to the arithmetic mean of four samples collected on each of four consecutive day 
Chronic criteria shall not be exceeded more than once every three years. 

b 

c 

d 

The acute criteria shall be applied to any single grab sample. Acute criteria shall not be exceeded. 

For numeric standards dependent on hardness, hardness (as mg CaC03/L) shall be determined as needed from availab 
verifiable data sources including, but not limited to, the United States Environmental Protection Agency's STORET wat• 
quality database. The hardness-dependant formula:: for metals are only valid for hardness values of 0-400 mg!L. For fi 
values above 400 mg!L, 400 will be used. 

The criteria for chromium shall be applied to an analysis which measures both the trivalent and hexavalent ions. 
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As data are collected during new surveys, 
samples will be collected for metals on 
four consecutive days. All future 
changes to the listings for chronic 
standards violations should be based on 
four-day averages. Until adequate data 
exist for evaluating use support based on 
four-day averages, the number of miles of 
impairment due to chronic violations 
should be assumed to be artificially high. 
Significant data for such studies is 

currently being collected. 
It should be noted that many of New 

Mexico's streams and lakes have not been 
sampled by any agency within the last 

Table 15 of Appendix B summarizes, 
on a segment-by-segment basis, those 
rivers and streams with designated uses 
which are either fully supported-impacts 
observed, partially supported or which 
are not supported due to man-made or 
man-induced point or nonpoint source 
pollution. In the case of several waters 
not currently assigned designated uses in 
the State's water quality standards, 
attainable uses which are impaired are 
identified. Table 15 of Appendix B also 
identifies the impaired reach of the 
stream or river and the probable causes 
and sources of use nonattainment. Table 
17 of Appendix B identifies the codes for 
sources of nonsupport. 

Approximately 2,675 assessed river 
miles have impaired designated or 
attainable uses and 405 miles out of a 
total of5,875 State-recognized perennial 
river miles are threatened with 
impairment. Many of the identified 
reaches have more than a single 
threatened or impaired use. Use 
impairment is frequently due to several 
causal agents from several sources. One 
hundred and seventy-nine streams and 
223 impaired reaches of these streams are 
distributed among 43 of the 56 segments 
described in the State's water quality 
standards. Stream reaches with impaired 
uses have been identified in all of New 
Mexico's water quality basins. This 
compares with the 2,936 impaired river 
miles in 180 rivers or streams composed 
of 164 reaches in the last report to 

five water years (October 1994-
September 1999). Data limitations 
reported in the State's last reports to the 
United States Congress still exist (3, 4, 5, 
6). 

During the current CW A §305(b) 
reporting cycle, special three-season 
intensive water quality surveys were 
completed on ten watersheds or lakes. 
These special surveys are listed in Table 
13 below. 

Also during the current biennial 
reporting period (1998-2000), geographic 
and water quality assessment data for the 
majority of New Mexico's perennial 

Stream Water Quality 

Congress. 
Aquatic Life Use Support in the 

State's Streams 
Table 4 summarizes the aquatic life 

level of use support in those streams 
which have been assessed. Over 1,247 
stream miles were found to have been 
adversely affected to the extent that 
designated or attainable uses were only 
partially supported. Seventy-nine 
streams with approximately I ,428 stream 
miles were found to be affected to the 
extent that designated uses were not 
supported. 

Almost I ,204 miles of New Mexico's 
waters have been assessed and 
determined to fully support all designated 
uses. The majority of these waters are in 
wilderness areas or in watersheds 
protected from anthropogenic impacts. 
As evaluation of water quality continues, 
additional waters may be identified which 
fully support designated uses; these will 
be tabulated in future reports. 

Individual Use Support 
in the State's Streams 

Table 5 is a summary of individual 
designated use support. The Clean Water 
Act goal of "fishable" is now reported 
under the fish consumption and aquatic 
life support uses, and the "swimmable" 
goal is reported under the swimmable and 
secondary contact uses. EPA developed 
this method through a consensus 
approach to reduce inconsistencies in 
states' reports. Table 5 was generated by 
using the ADB database. 
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rivers and streams have been entered intc 
the latest Microsoft® application ( versi01 

1.0.3) of EPA's Access® Database (ADB' 
software. The ADB allows for mo~ 
detailed reporting of the overall health ol 
a waterbody, the number of mile! 
affected by various pollutants, and th( 
extent of designated use support. The 
information in the database was used to 
provide many of the tabulations in this 
report. Because of more detailed 
tracking, the miles of streams with 
impaired uses may vary from previous 
reports. 

Overall, 12 ofthe State's 15 designated 
uses have been impaired by point or 
nonpoint sources of pollutants. All 
subcategories of both the coldwater and 
warmwater fishery uses, as well as the 
irrigation and irrigation storage, primary 
and secondary contact, domestic water 
supply, fish culture, and livestock 
watering and wildlife habitat uses have 
been impaired. 

The majority of assessed river miles at 
least partially meets the fish consumption 
and aquatic life support goal of the Clean 
Water Act; a little over 93 miles only 
partially meet the fishable goal. 

Approximately 396 miles of stream 
reaches were added to the impaired status 
list from fully supporting designated 
uses. From these, almost 333 miles of 
stream reaches were changed directly to 
not supporting status while just over 50 
miles of fully supporting - impacts 
observed reaches were reclassified as 
partially supporting their designated 
uses. Incidentally, almost 50 miles of 
reaches previously designated as not 
supporting have improved to partially 
supported status. Nearly 34 miles 
previously listed as not supporting their 
designated uses were restored to fully 
supported status and removed altogether 
from the list. The changes in status were 
the result of improved monitoring 
techniques associated with the new 
TMDL Program. 
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Table 4. Aquatic Life Use Support in Assessed Streams 

(Size unit in miles) 

Degree of Use Support 

Fully Supporting 

Fully Supporting, Impacts Observed 

Partially Supporting 

Not Supporting 

Not Attainable 

Total Size Assessed 

Assessment 

Evaluated 

711.6 

176.1 

507.0 

316.8 

0.0 

1,711.5 
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B a s i s 

Monitored 

491.9 

229.2 

740.45 

1,110.9 

0.0 

2,572.45 

Total Assessed 

1,203.5 

378.3 

1,247.45 

1,427.7 

0.0 

4,283.95 



Table 5. Individual Use Support Summary for New Mexico Streams 

(Size unit in miles) 

Use Fully Fully Supporting Partially Not Not Not 
Supporting Impacts Observed Supporting Supporting Attainable Assessed 

OVERALL USE SUPPORT 1,203.5 405.3 I ,247.45 1,427.7 0.0 1,591.05 
FISH CONSUMPTION 0.0 0.0 93.4 0.0 0.0 0.0 
AQUATIC LIFE SUPPORT 751.5 376.9 1,304.0 1,562.8 0.0 1,018.3 
SWIMMABLE 4,087.6 15J 16.0 15.0 0.0 1,501.1 

High Quality Cold Fishery 236.9 166.6 541.25 535.8 0.0 852.0 
Coldwater Fishery 74.3 31.0 318.5 176.0 0.0 131.5 
Marginal Coldwater Fishery 88.1 42.2 386.1 245.6 0.0 50.4 
Warmwater Fishery 29.7 12.9 345.0 198.2 0.0 176.7 
Limited Warmwater Fishery 68.1 132.3 284.2 38.6 0.0 148.7 

Primary Contact 294.1 0.0 4.7 53.6 0.0 93.4 
Secondary Contact 3,613.4 0.0 42.3 6.2 0.0 1,406.0 

Domestic Water Supply 1,396.0 0.0 4.6 0.5 0.0 991.1 

Fish Culture 1,128.5 0.0 4.6 0.5 0.0 751.9 
Irrigation 4,400.8 80.6 109.3 116.3 0.0 1,168.0 

Livestock Watering 4,819.0 26.9 19.6 74.3 0.0 935.2 
Wildlife Habitat 110.8 0.0 4.6 0.5 0.0 54.3 
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The State has identified 175 publicly 
owned, freshwater lakes totaling 148,883 
acres. These waterbodies consist of large 
mainstem reservoirs, mountain cirque 
Jakes and small fishing impoundments 
ranging in size from less than one acre to 
a 40,000-acre reservoir (Elephant Butte 
at maximum storage pool). Regardless of 
size, all lakes are used extensively in 
water-scarce New Mexico. Even the 
smaller lakes provide drinking water for 
livestock watering and habitat for 
wildlife, are used by migratory waterfowl 
or provide important recreational 
opportunities for boating, swimming, 
fishing and aesthetic pleasure in 
municipal, rural, and wilderness settings 
(Appendix B, Table 18). 

Although all publicly owned 
waterbodies are considered important, 
NMED has prioritized lakes and 
reservoirs over twenty acres as 
"significant," due to their many uses. In 
addition, publicly owned high mountain 
cirque lakes, regardless of size, are also 
considered "significant" since they serve 
as sensitive indicators of potential acidic 
precipitation as well as nonpoint sources 
of pollution. 

Attainment of Designated Uses and 
Clean Water Act Goals 

Assessed lakes, playas and reservoirs 
cover approximately 136,972 acres, or 
about 92%, of the estimated 148,883 
publicly-owned lake acres. The State 
water quality standards apply to lakes and 
reservoirs as well as to streams. During 
1998-1999, NMED conducted lake 
monitoring to collect and update data for 
playas. Where available, data collected 
during the past five years (1994-1999), 
were used to determine use attainment in 
lakes and reservoirs determined to be 
"significant" in New Mexico; this number 
includes a few additional lakes smaller 
than twenty acres where fish kills or 
pollutants have threatened designated use 
attainment. The remainder of the 
"significant" lakes were evaluated based 
on historical data or best professional 
judgment. Monitoring data were used to 
assess 4 7,241 lake acres (31% of 
assessed lake acres) while 107,545 acres 

Lake Water Quality 

(69%) were evaluated. 
Table 16 of Appendix B summarizes 

the State's assessment of the "significant" 
lakes with less than full support for 
designated or attainable uses. The table 
also identifies lakes whose status of 
support is unknown due to paucity or age 
of data. This table identifies: 

thirty-five lakes and playas which 
currently fully support designated uses 
but whose uses are fully supporting yet 
with impacts observed which could 
adversely affect favorable status 
conditions should current trends 
continue; 
thirty-one lakes and playas which 
partially support designated uses; 
nine lakes and playas where use 
support is unknown due to the paucity 
of recent monitoring data or other 
information which would permit an 
updated evaluation; and 
seven lakes and playas in which at least 
one designated use is not supported. 
A total of 124,140 lake and playa acres 

do not fully support designated uses; this 
is a slight decrease in the number of lake 
acres identified as impaired in 1998 (6). 

Table 6 summarizes the overall level of 
use support in assessed lakes. Almost all 
impaired lake acreage falls under the 
categories of partially supported or fully 
supported/impacts observed. Based on 
recent water quality data and/or 
observation of persistent conditions, 
I ,960 lake and playas acres are assessed 
as not supporting one or more designated 
use. Causes of nonsupport include 
nutrients, siltation, reduction of riparian 
vegetation, and bank destabilization 
resulting primarily from agriculture and 
recreation. 

Table 7 summarizes the status of 
support for designated uses and for the 
so-called fishable/swimmable goals of the 
federal Clean Water Act. The uses listed 
in this table are a combination of uses 
which EPA has requested the states use to 
report CW A goal attainment and the 
state's designated uses identified in its 
water quality standards. 

The fishable goal of the CW A is 
defined as protection and propagation of 
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fish, shellfish, and wildlife. Support f< 
this use is reported under the tis 
consumption and aquatic life suppo 
uses in Table 7. Lake acreage where tis 
tissue sampling has been conducted w< 
used to assess the degree of support f< 
fish consumption. Most of the assesse 
lake acres only partially support the tis 
consumption use due to the levels < 

mercury in fish tissue; this issue 
discussed below under Pub/4 
Health/Aquatic Life Impacts. Tt 
aquatic life use assessment is based <J 

the fishery uses assessment contained i 
Table 16 of Appendix B. Since a 
classified lakes, playas and reservoirs i 
the State are designated for one or mo1 
fishery uses, the total lake acres in tl 
Aquatic Life/Fish Consumption categ01 
are equal to the total classified Ia~ 

acreage. All classified lake and pia) 
acreages are also designated for wildlil 
habitat and livestock watering use 
Because lake data have not yet bee 
included in the ADB database, totalla~ 
acres for the other uses listed in Table 
cannot be identified at this time. 

The swimmable goal is defined < 

providing for recreation in and on tl 
water. Support for this goal is reporte 
under the primary and secondary conta, 
uses. Support for the swimmable use 
based on swimming area closures. .!\ 
closures have been issued at the sta1 
level and NMED does not have recor< 
of any local closures. 
Support assessment for all of the State 
designated uses are based on Table 16 c 

Appendix B. Impaired lake acreage 
due solely to nonpoint sources < 
pollution. Table 7 shows that s1 
designated uses in New Mexico's lake 
have been adversely affected by thes 
sources. All three subcategories c 

coldwater fisheries and one of the tv. 
subcategories of warmw~ter fisheries a 
partially impaired or fully supporting hi 

with impacts observed. Roote 
macrophytes, algal growth and turbidi1 
have adversely affected seconda1 
contact recreation, and irrigation stora! 
has been impaired by siltation. 
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Table 6. Aquatic Life Use Support in Assessed Lakes 

(Size units in acres) 

Assessment B a s i s 

Degree of Use Support Evaluated Monitored Total Assessed 

Size fully supporting 85 (2%) 4,573 (98%) 4,658 

Size fully supporting, impacts observed 11 ,666 (45%) 14,086 (55%) 25,752 

Size partially supporting 95,593 (78%) 26,587 (22%) 122,180 

Size not supporting 5 (<1 %) I ,955 (>99%) 1,960 

Unknown 196 (83%) 40 (17%) 236 

TOTAL 107,545 (69%) 47,241 (31%) 136,986 

A: A -~--- . ·--~~.& . ..-~..rti j'"c\n·AwfSi· ·~s··wm· tr' ft' ffl ··zit , A IS- lJf 
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Table 7. Individual Use Support in New Mexico Lakes 
(Size units in acres) 

Use 

Fish Consumption 
Aquatic Life Support 
Swimming 

Secondary Contact Recreation 
Drinking Water Supply 
Agriculture 

Supporting 

-
674 

-

-

Supporting 
Impacts 

Observed 

410 
13,019 

201 

0 

Assessed 

Partially 
Supporting 

Not 
Supporting 

Clean Water Act Goals 

109,499 
Ill ,116 18 

127 13 

0 0 

New Mexico Designated Uses 

High quality coldwater fishery - 4,568 6,064 5 
Coldwater fishery - 7,535 19,970 13 
Marginal coldwater fishery - 740 0. 0 
Warmwater fishery - 8,150 101,332 0 

Limited warmwater fishery - 0 0 0 
Primary contact recreation - 0 0 0 
Secondary contact recreation - 301 137 13 
Domestic water supply - 0 0 0 

Fish culture - 0 0 0 
Livestock watering - 12,863 12,110 1,942 
Wildlife Habitat - 12,863 12,110 1,942 

Irrigation - 130 0 0 
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Not 
Attainable 

0 

0 

0 

-
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 

Non assessed 

Unknown Unknown 

142 7,366 

0 

0 

40 
0 

20 
196 

0 
0 
0 
0 

0 
0 
0 

0 



Trophic Status 
Trophic state is established as part of 

lake water quality monitoring efforts. 
Although trophic state is not used in New 
Mexico in use attainment determination, 
it is an important tool which helps relate 
the relative condition of a lake to its 
designated use support, and also leads to 
a better understanding of what probable 
cause or causes may be contributing to 
water quality problems within a lake. 

Trophic states were evaluated using the 
Carlson trophic state indices (TSis ). The 
lakes were categorized using a continuum 
from oligotrophy to eutrophy. The 
univariate Carlson index used to assess 
trophic state is based on Secchi disk 
depth, chlorophyll g_ and total phosphorus 
concentrations. It is an absolute index 
whereby a ten-unit increase on a scale of 
zero to 100 corresponds to a doubling in 
epilimnetic algal biomass. Thus, small 
differences in data values result in a 
larger change in TSI for lake trophic 
evaluation. Each of the Carlson TSI 
values for a given lake has been 
separately evaluated with preferential 
consideration given to chlorophyll 
concentrations. Trophic state boundaries 
are consistent with the EPA index: i.e., 
trophic state values exceeding 4 7 indicate 
a eutrophic lake and values less than 42 
indicate oligotrophic lakes (7, 8). These 
trophic state indices were evaluated for 
their applicability in comparisons 
between the various playa lakes under 
investigation throughout New Mexico. 
The investigators concluded that these 
indices have little to no applicability or 
usefulness in comparisons between 
hypersaline lakes. Furthermore, since 
these trophic state indices were 
developed using data from temperate 

freshwater lakes, their applicability in 
most playa lake environments may be 
limited. 

Classification systems simplify the 
dynamic concept of trophic state. Among 
the assumptions of the classification 
indices are that algae are the most 
important primary producers and nutrient 
loading is responsible for the productivity 
within the lake (8, 9). The Carlson index 
is of limited applicability for lakes with 
significant non-algal turbidity or nitrogen 
limitation, where aquatic macrophytes are 
the dominant primary producers, or 
where zooplankton grazing controls algal 
abundance. The biological data and total 
nitrogen/total phosphorus ratios for each 
lake are also used to help evaluate the 
utility of the trophic index for classifying 
lakes in New Mexico. 

The total number of evaluated lakes in 
each trophic class is: 

Eutrophic ......................................... 33 
Oligomesotrophic .............................. 8 
Mesoeutrophic .................................. 7 
Oligotrophic ...................................... 0 
Mesotrophic .................................... 12 
Dystrophic ......................................... ! 

Trophic state for evaluated lakes and 
general morphometric data for most of 
the publicly owned lakes in New Mexico 
are summarized in Table 18, Appendix 
B. 

Lake Acidification 
No lakes in New Mexico are known to 

consistently have pH values less than 5.0 
standard units; therefore, there is no 
current need to develop methods to 
neutralize or restore buffering capacity. 
Lakes most likely to be susceptible to 
acid precipitation are characterized by 

alkalinities less than I 00-200 eq/L (I 
than 5-10 mg CaCOiL), have smau 
watersheds, and are located on granitic 
bedrock at high elevations. Data from 14 
such publicly-owned lakes were collec 
by Lynch et a/. (10). Results of thiS 
study indicated that, based on the 
characteristics listed above, the Truchas 
Lakes and Santa Fe Lake are potentially 
the most susceptible of those reviewed to 
acidification due to low buffering' 
capacity. Further data for these and other 
alpine lakes are needed to establish 
acidification trends in any high-elevation· 
lake in New Mexico. 

The high-elevation cirque lakes in New 
Mexico are all contained within National . 
Forests boundaries. The United States 
Forest Service (USFS) has developed a 1 
monitoring plan to perform tracer studies 1 
to identify the sources of possible acid j 

precipitation falling in the State's major 1 
high-mountain areas. i 

Control Methods 
Programs and measures to control 

potential pollution sources to New 
Mexico's lakes include the federal 
National Pollutant Discharge Elimination 
System (NPDES) program for point 
source discharges and the State 
certification process for permits issued 
under this program; State certification of 
federal dredge-and-fill permits; discharge 
plans required under the State ground 
water regulations; State review of federal 
actions under the consistency provisions 
of the federal Clean Water Act; and 
agreements between NMED and other 
State and federal agencies to implement 
nonpoint source pollution control 
measures. 

CAUSES AND SOURCES OF WATER QUALITY IMPAIRMENT 

Streams 
Table 8 presents an analysis of those 

causal agents which have seriously 
affected the State's streams. A cause was 
judged to make a major impact if it was 
the predominant reason for use 
impairment. A moderate/minor impact is 
one where multiple causes are 
responsible for impairment but none 

predominate. Heavy metal 
contamination, stream bottom deposits, 
temperature, total phosphorus and 
turbidity are the major causes of 
impairment of designated or attainable 
uses. 

Point source discharges now play a 
quantitatively minor role in the 
impairment of the State's streams (Figure 
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5). Over 91% of all water quality 
impairment identified in New Mexico's 
streams is due to nonpoint sources of 
water pollution. 
While poorly operated or maintained 
treatment plants may have severe adverse 
localized effects on water quality, the 
available data indicate the State, working 
with EPA and permitees, has been largely 
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in reducing point source 
i.Jnpacts on the State's surface waters. 

Approximately 288 stream miles are 
i.Jnpaired largely due to discharges from 
wastewater treatment plants (Table 9). 

· The majority of the remaining stream 
miles are impaired by nonpoint sources 

of pollution. Figure 6 identifies the 
major nonpoint sources of impairment in 
the State's streams. The chart shows that 
water quality impairment due to 
agriculture and range land grazing affects 
about 27% of the State's streams. 
Although no "hard" data exist, wildlife 

grazing may also contribute to localized 
water quality problems. 

Hydromodification impairmenU; 
affecting over 43% of New Mexicc 
streams occur from dam reconstructio11 
activities, stream channelization, or flo\\ 
diversion for irrigation. 

Sources of Stream Impairment 
Point vs Nonpoint Sources 

No~int 
Sources 

92%' 
t 

2% 4% 2% 
CNonpoint Sources •Point Sources CUnknowns CNatural Causes 

Figure 5. Sources of Impairment to New Mexico's Streams. 

Construction 
1% 

Silviculture 
2% 

Resource 
Extraction 

5% 

Figure 6. 

Relative Impacts of Nonpoint Sources 
on Streams in New Mexico 

Other 
Nonpoint 
Sources 

0 

Rangelan~ 

21% 

Agriculture 
Recreation 5% 

8% 

Major Non point Sources of Pollution in New Mexico's Streams. 
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Table 8. Total Stream Miles Not Fully Supporting Designated or Attainable Uses a 

Causal Category 

Biological impairment 
Biological criteria 
Cause unknown 
Unknown toxicity 
Pesticides 
Metals 
Total ammonia 
Chlorine 
pH 
Turbidity 
Siltation 
Dissolved oxygen deficiencies 
Salinity /TDS/ chlorides 
Temperature 
Stream bottom deposits 
Fecal coliform 
Total phosphorus 
Total organic carbon 
Conductivity 
Plant Nutrients 

- By Cause Category -

Major Impact 
. b 

(miles ) 

0.0 
30.8 
11.0 
0.0 
0.0 

242.5 
146.5 

6.1 
150.8 
601.1 

0.5 
71.7 
73.4 

476.4 
314.9 
101.5 
34.0 
84.2 
91.1 
25.4 

This information was generated using the USEPA's ADB software. 

l1 
Moderate/Mhi 

.I 
(miles 

.• J 

9: 

581 
2: 

2(). 
351 

I 

24 
24 
55: 

1,180 
41· 

1' 
14 
16 
25· 

In most instances, more than one causal agent contributed to water quality impairment. Where waterbodies have more than one cause of impairment 
appropriate waterbody length was entered in each category. 
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Table 9. Total Stream Miles Not Fully Supporting Designated or Attainable Uses a 

- By Source Category -

Causal Category 

Point Sources 

MWiicipal (0200) 
Domestic (020 I) 

Nonpoint Sources 

Agriculture (total) 
Irrigated crop production (1200) 
Irrigated return flows (I 20 I) 
Pastureland (1400) 
Rangeland (1500) 
Riparian grazing (1510) 
Aquaculture ( 1700) 
Animal holding/management areas ( 1800) 

Silviculture (total) 
Harvesting, restoration, residue mgt. (2 I 00) 
Forest management (2200) 
Road construction maintenance (2300) 

Construction (total) 
Highway/road/bridge (31 00) 
Land development (3200) 

Urban runoff\storm sewers (4000) 
Resource extraction (total) 

Surface mining (5100) 
Subsurface mining (5200) 
Placer mining (5300) 
Dredge mining (5400) 
Petroleum activities (5500) 
Mill tailings ( 5600) 
Mine tailings (5700) 
Road construction/maintenance (5800) 
Spills (5900) 

Land disposal (total) 
Landfills ( 6300) 
Onsite wastewater system (6500) 
Hazardous waste (6600) 

Hydromodification (total) 
Hydromodification (7000) 
Channelization (7100) 
Dredging (7200) 
Darn construction I repair (7300) 
Flow regulation/modification (7400) 
Bridge construction (7 500) 
Removal of riparian vegetation (7600) 
Strearnbank modification/destabilization (7700) 

Other nonpoint source pollution (total) 
Highway maintenance/runoff (8300) 
Spills (8400) 
Natural (8600) 
Recreational activities (8700) 

Road/parking lot runoff (870 I) 
Off-road vehicles (8702) 
Refuse disposal/littering (8703) 
Ski slope runoff (8705) 

Upstream impoundment (8800) 
Unknown 

This information is generaled using the USEPA's ADB software. 

Major Impact 
. b 

(mtles ) 

109.9 
27.0 

1,388.7 
254.9 
110.3 

7.0 
974.9 

0.0 
0.0 

41.6 
104.6 
36.2 

0.0 
68.4 
73.8 

4.8 
69.0 
26.0 

224.8 
48.6 
13.6 
0.0 

11.6 
37.1 
28.2 
44.8 

7.1 
33.8 
80.6 

0.0 
80.6 

0.0 
1,807.4 

0.0 
171.8 
26.0 

0.0 
103.5 

0.0 
808.1 
698.0 

1,166.2 
271.4 

0.0 
258.6 
163.0 
75.1 

0.0 
26.4 

0.0 
5 

366.7 

Moderate/Minor 
. b 

Impact (mtles ) 

152.9 
13.8 

1,776.85 
185.1 
22.8 
0.0 

1,556.95 
12.0 
0.0 
0.0 

91.4 
26.6 
32.3 
32.5 
86.3 
29.8 
56.5 
71.1 

371.4 
57.5 

2.5 
14.1 
0.0 

117.5 
23.0 
36.2 
12.5 

108.1 
68.8 

2.8 
55.6 
10.4 

2,760.2 
5.5 

59.9 
9.4 

39.8 
204.9 

12.0 
1,295.25 
1,133.45 
1,422.85 

235.24 
0.0 

164.1 
399.65 

143.5 
38.7 
76.4 
21.7 
25.5 

318.1 

b 
In most instances. more than a single source contributed to water quality impairment. Where waterbodies have mon: than one source of impainnent, the appropriate waterbody length is entered in~ 
category. 
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Table 10. Total Lake and Playa Acres Not Fully Supporting Designated or Attainable Uses 

Causal Category 

Unknown 
Unknown toxicity 
Priority organics 
Nonpriority organics 
Pesticides 
Metals 
Un-ionized ammonia 
Chlorine 
Other inorganics 
Nutrients 
Total phosphorus 
pH 
Turbidity 
Siltation 
Dissolved oxygen deficiencies 
Salinity !fDS/Chlorides 
Thermal modification 
Flow alteration 
Other habitat alterations 

Reduction of riparian habitat 
Bank destabilization 

Pathogens 
Radiation 
Oil and grease 
Mine waste 
Noxious aquatic plants/nuisance algae 
Filling and draining 
Fish tissue mercury 

- By Cause Category -

Major Impact 
(acres •) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

23,098 
27 
0 
0 

73,594 
32 

6,177 
0 
0 

18,195 
17,060 

0 
0 

10 
600 
300 

0 
0 

Moderate/Min 
Impact (acres 

·I .., 
1,2 

63,2 

11,9 

9,7 

14,2 
15,3 

2,8 

9,4 

109,4 

In most instances, more than one causal agent contributed to water quality impairment. All agents contributing to 
impairment are identified in the table. 
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Total Lake and Playa Acres Not Fully Supporting Designated or Attainable Uses 

-By Source Category -

. Source Category Major Impact Moderate/Minor 
(acres •) Impact( acre •) 

Point Sources 

Industrial 0 0 
MWiicipa1 0 0 
Domestic 0 0 
Combined sewer overflow 0 0 

Nonpoint Sources 

Agriculture 90,509 2,325 
Silviculture 0 215 
Construction 0 0 
Urban runoff 14 0 
Resource extraction 1,342 0 
Land disposal 327 13 
Hydro/habitat modification 0 35 
Recreation 63 85,746 
Road maintenance/runoff 0 60 
Road/parking lot roooff 0 25 
Dredging 0 0 
Salt storage 350 0 
Storm Sewers 0 4 
Mine and mill tailing 950 0 
Natural 10,907 450 
Unknown 0 109,011 

• In most instances, more than one causal agent contributed to water quality impairment. All agents contributing to the 
impairment are identified in the table. 
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Lakes 
Table 10 presents an analysis of the 

causal agents adversely affecting the 
State's lakes. Heavy metals, siltation, 

nutrients and habitat destruction are the 
major casual agents of use impairment. 
Agriculture and recreation are the 
predominant sources oflake water quality 

, 
impairment(Table II). Pointsourcesarei 
not a factor in attainment of designate! 
uses in the State's lakes. 4 

PUBLIC HEALTH/AQUATIC LIFE IMPACTS 

Measures evaluated in determining the 
public health and aquatic life impacts of 
waterborne toxic and non-toxic 
contamination include: 

fishing guidelines in effect; 
fishing bans in effect; 
pollution-related fish abnormalities 
observed; 
pollution-caused fish kills observed; 
surface drinking water supplies closed; 
bathing areas closed; and 
waterborne disease incidents. 
In January 1991, the United States Fish 

and Wildlife Service (USFWS) presented 
NMED with information which indicated 
that at least two species of fish in Santa 
Rosa Reservoir were contaminated with 
mercury at levels which could affect 
human health. The United States Army 
Corps of Engineers also provided NMED 
with copies of data which also indicated 
that there could be significant mercury 
contamination of fish in the State. 
The discovery of elevated levels of 
mercury in some reservoir fish prompted 
NMED, in cooperation with the New 
Mexico Department of Health and the 
New Mexico Department of Game and 
Fish, to issue Fish Consumption 
Guidelines Due to Mercury 
Contamination, which are periodically 
updated as new information is received. 
The latest guidelines are contained in 
Appendix C. 

Until the current CW A § 305(b) 
reporting cycle, water and sediment 
samples collected from lakes, reservoirs 

and streams did not yield detectable 
levels of mercury. In September 1994 a 
new effort was initiated to sample the 
stream waters and sediments in the State 
using experimental ultra-clean sampling 
and analytical methods. The ultra-clean 
sampling protocol was developed in 
conjunction with the Cincinnati EPA 
National Exposure Research Laboratory, 
which conducted the low-level mercury 
analyses gratis in order to fully develop 
the sampling and analytical methods 
using "real-world" samples. The 
Laboratory is able to reproducibly 
analyze levels to 0.7 ng!L (parts per 
trillion). The ongoing study is revealing 
that low levels of mercury in surface 
waters are common throughout New 
Mexico and that higher levels are found 
in isolated locations and in some stream 
sediments. The elevated levels that have 
been found in fish are due to a process 
called biomagnification. This process 
starts with the methylation of the 
elemental mercury by microorganisms 
present in the organic layers found at the 
bottom of large bodies of water. These 
low concentrations of the organic 
methylated form of mercury are then 
passed through the trophic web 
progressively from smaller to larger and 
larger fish until the result is elevated 
levels in the larger fish. These elevated 
mercury levels are especially evident in 
the top predatory fish such as walleye, 
bass and perch, as well as some of the 
bottomfeeders such as catfish. Because 

of the low concentrations of mercury in 
waters, all other designated or attainable 
uses including primary and/or secondary 
recreation, livestock watering and 
wildlife habitat, and irrigation are not 
currently affected by this pollutant. 

To date, only one fishing ban has been 
issued in New Mexico. The single 
instance of a fishing ban issued in 1989 
and still in effect, was initially due to the 
suspected presence of polychlorinated 
biphenyls (PCBs) in trout in the Rito 
Canon de Frijoles located wholly within 
Bandelier National Monument. 
Additional surveys conducted by the 
National Park Service and NMED did not 
confirm the high levels ofPCBs in fish or 
sediment but did identify relatively high 
concentrations of DDT (1,1,1-trichlor-
2,2-bis-(p-chloro-phenyl) ethane) and its 
decomposition products. The National 
Park Service has conducted an intensive 
survey of the area to try to identify and 
pinpoint the sources of the 
contamination, and is currently preparing 
preliminary remediation efforts. 

No surface drinking water supplies 
were closed due to public health concerns 
during 1999. There were, however, 
reported cases of giardiasis in the State. 
In 1999 alone, 265 cases were reported, 
of which 134 were related to water 
supply. 20 cases were attributed to 
contact with infected surface waters. 
Even so, there have been no "bathing" 
closures issued in New Mexico during 
the 1999 reporting cycle. 

OTHER WATER QUALITY ASSESSMENT MEASURES FOR STREAMS AND LAKES 

NMED also uses the following 
measures to assess the water quality 
status of New Mexico's streams and lakes 
and to direct programmatic activity: 

Water Quality Limited Segments 
Section 303( d) of the federal Clean 

Water Act requires states to designate 

"water quality limited" stream segments 
where applicable water quality standards 
are not being met, or are not expected to 
be met even after the application of 
technology-based effluent limitations. 
Identification of a segment as "water 
quality limited' requires the state to: 
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Calculate a total maximum daily load 
(TMDL), which considers seasonal 
variations and margins of safety, for 
the segment. The TMDL is the water 
segment's capacity to accept point and 
nonpoint pollution loadings, as well as 
natural background levels, while 



m 
le 
'Y 
td 
Jt 

:n 
le 
:9 
te 
·d 
:o 
n 
t. 
te 
>t 
If 

h 
--
s 
tl 
e 
d 
e 
g 

s 
s 

r 

maintammg parameter levels which 
assure protection and propagation of 
indigenous populations of fish, 
shellfish, and other wildlife, while 
maintaining the State's water quality 
standards; 
Develop more stringent effluent 
limitations, if necessary, for point 
sources; and 
Develop best management practices, 
where appropriate, to mitigate 
nonpoint source pollution. 

New Mexico has previously identified 

three stream reaches as water quality
limited, and has developed waste load 
allocations for the Town of Red River on 
the Red River, Twining Ski Valley on the 
Rio Hondo, and the City of Grants on the 
Rio San Jose. The current State list for 
streams requiring TMDL work is 
analogous with Table 15 in Appendix B. 

Water Quality Trends 
No water quality trend information 

based on ambient data has been 
developed for New Mexico. The United 
States Geological Survey is the only 
source in the State of longterm water 

quality data at fixed stations. Overall, it 
is difficult to compare the use assessment 
discussed above to earlier use 
assessments due to lack of historic data, 
increase in the number of stream reaches 
and lakes assessed, changes in the use 
attainment protocol, and the adoption of 
standards for additional contaminants or 
changes in standards, as the need for 
these are identified. It should be noted, 
that most of the statistical techniques 
designed to evaluate trends have 
significant data requirements and greater 
mathematical assumptions. 

STATUS OF NEW MEXICO WETLANDS 

The USFWS has mapped wetlands in 
New Mexico using the Cowardin system. 
The USFWS estimates that there are 
approximately 481,900 remnant acres of 
wetlands in New Mexico. The USFWS 
further estimates that there were 720,000 
acres of wetlands in New Mexico in the 
1780s based on the existing distribution 
of hydric soils. Hence, there has been a 
33% reduction in the State's wetlands in 
historical times. 

Individual wetlands have not yet been 
classified in the State water quality 
standards, thus do not have designated 
uses, but do have at least the attainable 
use of livestock watering and wildlife 
habitat. Wetlands, however, were 
defined in the State's water quality 
standards as "waters of the State" during 
the 1990-1991 triennial standards review. 
As waters of the State, wetlands are 
protected under the general standards, the 
antidegradation policy, and any attainable 
use under §31 01 of the State water 
quality standards. The overall status of 
wetlands in New Mexico with respect to 
attainment of CW A objectives is not 
known, but due to historical trends, point 
and nonpoint source discharges and 
drainage practices, all wetlands are 
considered threatened in New Mexico. 

Future Direction 
Wetlands and riparian areas, threatened 

in New Mexico, are of great importance 
for maintaining water quality and 
quantity, stabilizing stream banks, 
providing flood control, as well as 
providing habitat for fish and other 

wildlife. NMED in conjunction with 
EPA has entered into a five-year project 
with the University ofNew Mexico, New 
Mexico Heritage Program to develop a 
basic description of the diversity of 
riparian vegetation types in relation to 
soils and the hydrology and other 
environments in which they occur, their 
successional relationships, and 
management strategies. This work is 
especially important in light of the New 
Mexico defmition of wetlands, "which 
are those areas that are inundated or 
saturated by surface or ground water at 
a frequency and duration sufficient to 
support, and under normal 
circumstances do support, a prevalence 
of vegetation typically adapted for life in 
saturated soil conditions in New 
Mexico," (Section3100.VV. ofthe''New 
Mexico Standards for Interstate and 
Intrastate Streams in New Mexico"). 

This project will provide an essential 
component of the New Mexico Wetlands 
Conservation Plan, which is currently in 
the process of being developed, by 
identifying important riparian/wetland 
areas in New Mexico and their particular 
management opportunities. Information 
produced by this project will enable the 
State to more precisely identify goals for 
the protection, enhancement and 
restoration of riparian/wetland areas 
throughout New Mexico. The products 
of this study will include a preliminary 
hierarchical classification system 
describing the general physiographic, 
edaphic and floristic features for 
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riparian/wetland community types as well 
as dichotomous keys, descriptions and 
management information. 

A five-year study has been completed 
on the Pecos, Upper and Lower Rio 
Grande, Gila, San Francisco, San Juan, 
Little Colorado and Mimbres watersheds. 
The fifth year's study included 
performing a classification study of the 
Arkansas-White-Red Rivers Watersheds 
and testing the Wetlands Assessment 
Manual in preparation for the production 
and printing of the Statewide Wetlands/ 
Riparian Assessment classification 
system. 

Middle Rio Grande Ecosystem: 
Bosque Biological Management Plan 

The Bosque Biological Management 
Plan was created to mitigate the stress in 
the Middle Rio Grande Valley from 
Cochiti Dam to San Marcial and to 
develop a new approach to sustain and 
enhance the biological quality and 
ecosystem integrity of the middle Rio 
Grande bosque, together with the rive1 
and floodplain that it integrates. The 
plan was proposed by the Rio Grande 
Bosque Task Force, a citizen's group 
formed by United States Senator Pete 
Domenici to examine the bosque'~ 

problems, to solicit public involvemen1 
and to recommend the means for iu 
protection and the continuation of iu 
benefits to human society. Ar 
interagency team of biologists from thf 
USFWS, the United States Army Corp! 
of Engineers, the United States Bureau o: 
Reclamation and the University of Ne~ 
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Mexico was appointed to develop the 
plan in consultation with scientists, 
historians and other experts on the 
Middle Rio Grande Valley. 

The plan's goals are as follows: (I) 
synthesize past and present available 
information about the ecosystem; (2) 
identifY key species, communities and 
ecological processes essential to 
sustaining the ecosystem's biological 
quality and integrity; (3) recommend 
procedures for monitoring, conducting 

research and managing the ecosystem; 
and ( 4) identifY procedures for 
incorporating new information and 
recommendations into the management 
plan. 

New Mexico's use assessment protocol 
is based primarily on ambient 
physical/chemical and biological water 
quality data. NMED recognizes the 
value of other relevant data produced 
through the growing emphasis on 
biological and toxicological testing and is 

incorporating these types of data into th 
special water quality surveys bein 
conducted. · 

Use attainment methodology will be i 
a state of flux over the next ten years as· 
adapts to meet the changing face c 
surface water concerns, such as th 
development of standards for lakes an 
reservoirs, playa lakes and wetlands, an 
as strategies are developed to prote< 
them. 

PROGRAMS FOR SURFACE WATER POLLUTION CONTROL 

New Mexico uses a variety of 
mechanisms including State, federal, 
and/or local components to protect its 
surface waters from becoming polluted 
by point source discharges from 
municipal and non-municipal (i.e., 
industrial, state, and federal) sources. 
The principal mechanism is the federal 
National Pollutant Discharge Elimination 
System (NPDES) permit program. Under 
this program, a permit specifies the total 
amount and concentrations of 
contaminants that a permittee may 
discharge to a watercourse. 

Pretreatment of industrial wastes that 
enter municipal wastewater treatment 
plants helps ensure that receiving waters 
are not polluted, that treatment processes 
are not disrupted, that NPDES permit 
limitations are not exceeded, and that 
toxic pollutants do not excessively 
contaminate sludge. While five cities in 
New Mexico are required to have 
federally approved pretreatment 
programs as part of their NPDES permits, 
the establishment and enforcement of an 
industrial waste ordinance by a 
municipality is basically a local 
responsibility. 

Between I972 and I989, the federal 
wastewater construction grants program 
provided grants to local communities for 
planning, design, and construction of 
wastewater treatment plants. These 
plants were designed to prevent and abate 
water pollution, promote public health 
and meet enforceable requirements of the 
federal Clean Water Act (CWA). Since 
1988 the federal grant program has been 
replaced with the State revolving loan 
program administered by the New 

Mexico Environment Department 
(NMED) under the New Mexico Water 
Quality Control Commission (WQCC) 
regulations. 

Pursuant to CWA § 404, the United 
States Army Corps of Engineers regulates 
dredge-and-fill operations in surface 
waters and wetlands of the State. NMED 
is statutorily (§ 74-6-4.E. NMSA I978) 
charged to review each permit for 
conformance with State and federal law, 
regulations and water quality standards. 

In addition to these federal programs, 
the State has developed several other 
mechanisms under WQCC regulations to 
protect surface water quality (11 ). 
Subpart I of these regulations contains a 
section which requires spill reporting and 
cleanup. Subpart II provides the basis for 
management of discharges to surface 
waters as well as for enforcement action 
against dischargers in violation of State 
or federal regulations. 

The State operator certification and 
training program under 20 NMAC 7.4 
improves operator expertise regarding 
treatment processes and treatment plant 
operation. This part also ensures that 
treatment plants are adequately staffed by 
operators with the requisite training. 
These requirements help to ensure that 
NPDES permit limitations or approved 
ground water discharge plan 
requirements are met by treatment plant 
discharges to surface watercourses or 
ground water, respectively. 

20 NMAC 7.5 regulations are used in 
administration of a State revolving loan 
fund. This fund provides low-interest 
monies for local authorities such as cities, 
counties, sanitation districts and Indian 
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tribes for wastewater treatment plru 
construction. 

In addition to regulatory measures, t1: 
WQCC has also approved a nonpoi1 
source management program. Th 
program is largely based on the voluntru 
implementation of Best Manageme1 
Practices (BMPs). 

This chapter discusses the uses of tl: 
mechanisms mentioned above for surfa< 
water pollution control in New Mexicc 

THE STATE ROLE IN 
THE NPDES PROGRAM 

While NPDES permits for discharg1 
in New Mexico are issued and enforc( 
by the United States Environment 
Protection Agency's (EPA) Region ' 
office located in Dallas, Texas, the Sta 
plays a significant role in this pem 
program1. NMED is statutorily(§ 74-' 
4.E. NMSA 1978) charged wi 
responsibility for certification ofNPDI 
permits pursuant to CW A §40 I. NME 
also receives a grant from the EPA 
assist with the administration of tl 
NPDES permit program. 
Currently, there are 137 individu 
NPDES permits issued to dischargers 
New Mexico (Figure 7). The number 
NPDES permits increased moderate 
between 1984 and 1990 but stabilized 
recent years. However, the number 
permits is expected to increa 
dramatically upon implementation oft 
new NPDES sludge permitting progrll 
and when EPA begins permitti 
discharges into playa lakes. 

1 In 1991, EPA Region VI Offices in Dallas, Te 
transferred their administrative responsibilities 
NPDES permit program on the Navajo Reserval 
within New Mexico to EPA Region IX Office 
San Francisco, California. 



Number ofNPDES Permits by Year 

1984 1986 1988 1990 1992 1994 1996 1998 

Year 

Figure 7. Number ofNPDES Permits in New Mexico by Year. 

Since 1992 EPA has issued 6 NPDES activities), (4) storm water (multi-sector Southern Ute Indian Reservation 
"general" permits in New Mexico. These industrial activities), (5) concentrated adjoining New Mexico's northern border 
permits are for: (I) onshore oil and gas animal feeding operations and (6) for activities associated with coal bed 
extraction, (2) storm water (baseline underground storage tank (UST) methane gas development on the 
construction activities), (3) storm water remediation. EPA Region VIII (Denver) Reservation. 
(baseline non-construction-industrial has issued a general permit on the 

Categories of NPDES Permits 

Private 
Domestic 

14% 

9% 

Native 
American 

4% 

Aquifer 
Restoration 

4% 

8% 

Figure 8. Distribution ofNPDES Facilities by Activity. 

Federal NPDES Permits Municipal permits are issued for classified as non-municipal. New 
EPA categorizes NPDES permits as publicly-funded community wastewater Mexico is unique in that many of the non

either "municipal" or "non-municipal." treatment plants. Other discharges are municipal sources, often referred to as 
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"industrials," are small private domestic 
wastewater discharges (privately-owned 
sewage treatment plants) or mines rather 
than the types of discharges commonly 
assumed when the word "industrials" is 
used (Figure 8). 

NPDES permittees are further 
categorized by EPA as either "major" or 

"minor" dischargers. Major municipal 
permittees are classified as such if they 
have a one million gallons a day or 
greater design flow capacity or, in a few 
instances, where design flow is less than 
a million gallons, they have other 
concerns such as water quality based 
effluent limits. Industrial permittees are 

classified based upon a number of 
which include, but are not limited to •; 
of industry, chemical constituents in 
discharge, or use designation of 
receiving stream. There are current} 
major municipal and 
industrial permittees 
(Figure 9). 

Distribution of Major/Minor Permits 

Major 
Municipal 

17o/o 

Major 
Industrial 

7% 

Figure 9. Distribution ofNPDES Facilities in New Mexico by Size and Type. 

State Certification of 
NPDES Permits 

Prior to issuing any NPDES permit in 
final form, EPA must first obtain from 
the State a certification that the proposed 
NPDES permit is consistent with State 
and federal requirements. NMED 
performs this task as a statutory 
responsibility. Through certification, 
NMED verifies that the conditions of the 
NPDES permit meet applicable 
provisions of the federal Clean Water Act 
as well as applicable State requirements 
such as water quality standards, and the 
water quality management plan (Figure 
10). 

One example of the importance of 
State certification relates to the State's 
concern that public health, irrigation 

waters, and livestock and wildlife be 
protected from the pathogens present in 
domestic sewage. The State water 
quality management plan consequently 
requires, as a condition of State 
certification, that permittees who 
discharge sewage efiluent meet a 
maximum concentration of 500 fecal 
coliform bacteria per 100 milliliters 
effluent limit. A second example relates 
to permits issued in the San Juan River 
Basin which is part of the Colorado River 
Basin. For these permits, New Mexico 
requires the inclusion, as required by 
water quality standards, of certain 
conditions necessary to implement State 
surface water quality standards adopted 
to support the program and policy of the 
Colorado River Basin Salinity Control 
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Forum. NMED also reviews propoS! 
NPDES permits to ensure that"'no tox! 
in toxic amounts" are in the efilue1 
This review is in response to the Ion 
standing Congressional mandate til 
toxic pollutants be controlled. To d 
end, NMED has required a number 1 

permittees to control chlorine in th~ 

fmal discharges. Some permittees ba' 
also received water quality-based efllu~ 
limitations to control specific met, 
(e.g., Las Cruces has a copper limit 81 

Silver City a vanadium limit). The 
controls are necessary to implement ~ 
State's water quality standards. . \ 
Between October 1995 and Septemb 
1998, 4 major municipal, 1 no 
municipal, five general NPDES perm 
and two sludge-only permits we 
reviewed for State certification. 
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Figure 10. New Mexico Environment Department NPDES Permit Certification Pro"cess. 

-~-~--.·-··--·- """""""'"V-"""-~-··--·--------- --··------·"--
Surface Water Quality Bureau's (SWQB) Point Source Regulation Section (PSRS) 

recieves draft NPDES permit from EPA or application from discharger. 

w 
vv~ -·- • v-- ~ -- v• 

Permit assigned to staff in PSRS to review for compatibility 
with WQCC Regulations, NM Water Quality Act and Federal 

Clean Water Act. PSRS drafts preliminary certification. 

·--······ ···-'~--·---

PSRS in conjunction with SWQB's Surveillance 
& Standards Section and Evaluation & Planning 
Section reviews permit for adequacy to protect 

water quality standards and adherence to 
the Water Quality Management Plan. Review 
may include calculations or model to determine 
potential/actual impacts of effluent on receiving 
stream and need for water quality based effluent 

limitations necessary to protect water quality 
standards. Data from STORET, USGS, the 

permit applicant and other agencies (e.g. NM 
Game & Fish, US Fish & Wildlife, or NM 

State Engineer) may be considered. 

-------~·~ Primary Decision-making Pathway 

-----1~• Optional-Activity Pathway 

..... , 

r -----------·--- ----------

----v 

Other NMED groups are consulted 
as necessary (e.g., Ground Water 

Quality Bureau, Solid Waste Bureau, 
Office of General Council, etc.). 

PsRs reviews comments, revises ~ I 
certification as necessary. "" ,. 

?" 
't ---·-

SWQB's Bureau Chief reviews 
1....-.J and signs or returns to PSRS. 

PSRS finalizes certification and 
mails it to EPA and sends copies 

to NMED District & Field Offices, 
interested parties, and applicant. 
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..... ,. 

Evaluation & Planning Section 
updates water quality management 

plan as necessary. 

,--···-··--·-·· ····-··. ······-··· -· v 

PSRS follows up all aspects, e.g., 
EPA public hearings if held, 

citizen comments, checking final 
permit, coordination with EPA. 
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State Administrative Assistance 
NMED assists EPA in administering 

the NPDES permit program by reviewing 
self-monitoring data submitted by all 
NPDES permittees, providing program 
information and training to the public and 
permittees, and conducting inspections of 
permittees. NMED also assists EPA 
NPDES permit writers by providing 
technical information necessary to draft 
the permit. Information provided 
includes: data on critical low-flow of the 
receiving waters, water quality data for 
the receiving stream, water quality 
standards applicable to the receiving 
stream, and other site specific 
information. Information provided by the 
NMED helps expedite the permit 
issuance process. NMED prepared an 
interim guidance document for 
implementation of water quality 
standards through NPDES permits. That 
document assists NPDES permit writers 
with developing water quality based 
effluent limits. It also provides the 
NMED with a "yardstick" for certifying 
NPDES permits in a consistent manner. 

As required by EPA policy, all active 
permitted facilities classified as major, 
whether municipal or non-municipal, 
should be inspected annually by either 
EPA or NMED. This effort is 
coordinated by the two agencies at the 
beginning of each year to minimize 
overlap. Since neither agency has 
resources to inspect every minor 
discharge each year, NMED uses a 
priority list to direct inspection efforts 
among these facilities. The priority list is 
based upon the date of last inspection; 
those facilities that have gone the longest 
without inspection receive higher 
priority. 

NMED conducts four types of 
compliance inspections at permitted 
facilities as part of its contractual 
assistance to EPA: 

Compliance Evaluation Inspection: 
Designed to verify NPDES permittee 
compliance with self-monitoring 
requirements and compliance 
schedules, the compliance evaluation 
inspection is based on record reviews 
and a visual examination of treatment 
facilities, effluent, and receiving 

waters. 
Compliance Sampling Inspection: In 
addition to the tasks and objectives 
summarized above, a compliance 
sampling inspection includes analysis 
of effluent quality. Effluent samples 
are collected and flow measurements 
are verified by NMED. Data from an 
inspection may be used to verify 
accuracy of the self-monitoring report 
or as evidence in enforcement 
proceedings. Samples of the receiving 
stream above and below the outfall are 
also collected in most instances in 
order to evaluate the actual chemical 
impact of the effluent on the stream 
thus insuring the environmental 
efficacy of the NPDES permit. 
Performance Audit Inspection: A 
performance audit inspection is 
conducted primarily to evaluate the 
NPDES permittee's sampling and 
laboratory procedures. In addition to 
verifying the permittee's reported data 
and permit compliance through a check 
of the records, NMED staff actually 
observe the permittee going through 
the steps of the self-monitoring process 
from collecting samples and measuring 
flow through laboratory analysis, data 
processing, equipment calibration, and 
report preparation. 
Reconnaissance Inspection: A 

reconnaissance inspection is an 
abbreviated inspection often used to 
determine the general status of a facility 
or to focus on only one aspect (e.g., 
effluent quality) of compliance without 
performing a complete review. In the last 
biennial, the NMED developed two 
additional subcategories of 
reconnaissance inspections. These new 
categories are for facilities operating 
under the EPA general permits for storm 
water and for "sludge only" facilities 2

• 

Between October 1995 and September 
1998 NMED conducted 54 compliance 
evaluation inspections, 26 compliance 

2 1be tenn sludge-only facilities refers to treatment works 
treating domestic sewage that are not otherwise required to 
obtain an NPDES permit for discharges of effluent into a 
"waters of the United States". Sludge-only facilities are 
required to meet federal regulations adopted under CW A § 
405 that are published in the Code of Federal Regulations 
(40 CFR 503). Examples of sludge-only facilities in New 
Mexico are Clovis and Hobbs. 
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sampling inspections, 8 rec:onnaiis.~ 
inspections of individual 
permittees, 124 
inspections of facilities discharging· 
a storm water general permit, 
reconnaissance inspections of 
animal feeding operations for EPA. 
the same period EPA also conducted 
compliance evaluation 
NMED also assisted EPA with •vuvw•1111 

to these inspections by 
requested information and pruticioa1tinJ 
in enforcement meetings between 
and permittees. 

Pretreatment 

treatment plant in order to remove, ol 
make less harmful, certain components oj 
that waste. A municipality is responsible 
for regulating what comes into its 
wastewater treatment plant and ensuring 
that: (1) the effluent limits specified in 
its NPDES permit are met; (2) its sludge 
does not become contaminated; and (3) 
its treatment processes are not upset by 
incoming waste. 

While most municipalities have 
adopted some industrial waste ordinance, 
certain larger communities or 
communities with specific industrial 
users connected to their sewer systems 
are further required to adopt an EPA
approved pretreatment program. In 
general, industrial or sewer- use 
ordinances, unless incorporated into a 
formal pretreatment program under the 
NPDES permit program, are poorly 
enforced by the municipality. 
Pretreatment programs under the NPDES 
permit tend to be better enforced because 
the municipality has proper operation of 
the program as a requirement in its 
NPDES permit. Moreover, the 
pretreatment program itself is subject to 
EPA inspections and is, therefore, subject 
to EPA enforcement if it is not 
administered correctly. 

Currently, five New Mexico 
communities - Albuquerque, Santa Fe, 
Las Cruces, Farmington, and Roswell -
have EPA-approved pretreatment 
programs in their NPDES permits. 
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Sewage Sludge 
, On February 19, 1993, the EPA 
~ublished a new rule for sludge disposal, 

.. 
11

, codified at 40 CFR 503. . ~e ne~ 
•.. regulations are comprehensive m thetr 
) approach to environmental protection. 

They increase the responsibilities of ,_ 
~.sludge generators in regard to the 
- ·disposition of their sludge. The 
, regulations are also designed to 
, encourage beneficial reuse of the sludge. 
. Coordination of the federal regulation 

with state ground water protection 
1. . regulation is ongoing. 
·• The New Mexico Solid Waste 

·•' 
Management Regulations (12) also 
govern sludge disposal at landfills. 
Sludge disposal is allowed in landfills 
provided it meets certain criteria. These 
criteria should ensure environmentally 
safe disposal of sludge at landfills. 

A demonstration project by the US 
Forest Service and the City of 
Albuquerque won an EPA award. The 
project demonstrated the value of land 
applying treated sludge or "biosolids" in 
rangeland reclamation. Improved 
vegetative cover as well as increases in 
desirable plant species and decreases in 
undesirable species was demonstrated. A 
separate but similar demonstration 
project showed essentially no runoff from 
sloped lands that had been treated with 
biosolids. Control of runoff reduces soil 
erosion which may adversely impact 
future land use and prevents 
sedimentation of nearby streams. 

Overall, in 1998,25% ofthe biosolids 
generated by New Mexico's wastewater 
treatment facilities was beneficially 
reused, mainly due to the aforementioned 
demonstration projects. Several smaller 
cities are beneficially reusing 1 00% of 
their biosolids. Increased compliance 
with sludge regulations and 
improvements in sludge treatment 
encouraged by the regulations is 
providing commumtles greater 
opportunities to dispose of their biosolids 
in beneficial ways rather than in a 
landfill. Increasing the beneficial reuse 
ofbiosolids remains an important aspect 
of the State's wastewater program. 

Present and Emerging Concerns 

Storm Water 
The federal Water Quality Act (WQA) 

of 1987 added § 402(p) to the CW A. 
Section 402(p) of the CW A requires the 
EPA to establish phased and tiered 
requirements for storm water discharges 
under the NPDES program. In 1990, 
EPA promulgated regulations which 
established permitting requirements, 
including deadlines, for certain storm 
water discharges associated with 
industrial activity, and discharges from 
municipal separated storm sewer systems 
(MS4s) serving a population of 100,000 
or more. These are commonly known as 
phase I facilities. Most other dischargers 
of pollutants in storm water to navigable 
waters from point sources (phase II 
facilities which include commercial, 
retail and institutional facilities, 
construction activities under five acres, 
and MS4s serving populations of less 
than 100,000), have until August 7, 2001 
to submit NPDES permit applications. 

To this end, EPA originally developed 
a four-tier approach to permitting storm 
water discharges. The following is a 
summary of EPA's risk-based permitting 
strategy: 

Tier 1: Minimum baseline general 
permit for most discharges; 

Tier II: Watershed permitting- target 
facilities within adversely 
impacted watershed for 
individual or watershed
specific permits; 

Tier III: Industry specific permitting -
industrial categories will be 
targeted for individual or 
industry-specific general 
permits; and 

Tier IV: Facility-specific permitting -
target individual facilities 
causing particularly severe 
impacts for individual permits. 

This approach has resulted in the 
issuance (by EPA) of a very limited 
number of individual permits, two 
baseline general permits (one for five or 
more acre construction activities, one for 
all other phase I industrial facilities) in 
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1992, and one industry specific multi
sector permit which covers 29 industrial 
groups, in 1995. The construction 
general permit expired in 1997 and was 
re-issued in 1998. The baseline industrial 
general permit expired in 1997 and has 
been replaced with the multi-sector 
general permit which was modified 
extensively in 1998 and now covers 30 
industrial groups. EPA has yet to issue a 
pending MS4 permit to the City of 
Albuquerque, which is the only New 
Mexico community that currently meets 
the phase I criteria. 

This program has significantly 
increased the burden on state, and to 
some extent, local government agencies, 
especially in the area of public outreach 
regarding permitting, implementation of 
appropriate storm water runoff control 
practices, and other requirements of this 
program. In addition, MS4 operators are 
required to establish a comprehensive 
storm water management program to 
control pollutants from the MS4 which 
includes controls on the quality of storm 
water discharges from industrial 
(including construction) sites, 
identification and prohibition of illicit 
discharges to the MS4, and controls of 
spills, dumping and disposal of materials 
other than storm water into the MS4. 

However, it is anticipated that the 
reduction of pollutant loads in storm 
water runoff from facilities regulated 
under this NPDES program, in 
combination with efforts to reduce other 
diffuse sources of water pollution, such 
as through State Nonpoint Source 
Control Programs developed under§ 319 
of the CW A, should ultimately help 
alleviate a significant cause of water 
quality impairment in New Mexico. 

Discharge of Toxic Pollutants 
The United States Congress, in its 

1972 adoption of the Clean Water Act, 
stated " ... it is the national policy that the 
discharge of toxic pollutants in toxic 
amounts be prohibited" [CWA 
§IOI(a)(3)]. The Congress in 1987 



amended CWA § 303(c) requiring that 
each state adopt standards for any of a 
specific list of toxic pollutants, " ... the 
discharge or presence of which in surface 
waters can reasonably be expected to 
interfere with the designated uses 
adopted by the state." These standards 
must be numeric criteria if such criteria 
have been published pursuant to CW A § 
304(a). If no criteria have been 
published, standards must be based on 
biological monitoring or assessment 
methods. The State completed its 
adoption of water quality standards to 
meet the CW A § 303( c) requirements in 
1991 and these standards were 
subsequently approved by EPA. 

Adoption of numeric standards for 
toxic pollutants led to greater emphasis at 
both the state and federal levels on "water 
quality-based permitting." Water quality
based permitting, simply stated, is the 
development of NPDES permit limits 
necessary to assure that the water quality 
standards of a receiving stream are 
protected. Table 12 lists all current 
individual NPDES permits in New 
Mexico including the pollutants that are 
regulated in each permit and the basis of 
the effluent limitation. The table 
demonstrates the increase in water 
quality-based effluent limits in permits 
issued since the 1987 amendments to the 
CW A. In particular, after I 987 the 
number of permits with chlorine, a 

toxicant to fish, increases dramatically. 
Subsequent to the adoption of the 1991 
water quality standards, the number of 
water quality-based limits addressing 
other pollutants in NPDES permits has 
greatly increased. 
As a result of this "water quality-based" 
permitting strategy, the workload on both 
EPA and the State in proposing and 
certifying NPDES permits has increased 
dramatically. This increase is primarily 
due to the increased modeling of the 
effects of a permittee's discharge on the 
receiving stream (i.e., determination of 
potential to cause a water quality 
standard violation) and appeals by 
permittees suddenly faced with more 
stringent effluent limits in their renewed 
permits. It is expected that water quality
based permitting will continue to be 
controversial. 
Contaminated Aquifer Remediation 

The NMED underground storage tank 
program has identified a number of 
leaking underground storage tanks that 
have contaminated ground water several 
of which have also threatened surface 
waters. Rapid containment is often used 
at high-priority sites to reduce spreading 
of the contaminant plume, thereby 
protecting water supply wells, sewer 
collection lines, surface watercourses, 
homes and other structures from 
contamination. Containment and some 
remediation technologies include 

1 
pumping, treating, and disposing · 'l1 
treated ground water. Disposal option 
are varied and site-specific, but ma• 
include reinfiltration, discharge to ~ 
sanitary sewer, or direct discharge to l 
watercourse. Recommended remediatioJ 
strategies emphasize cleanup of ~ 
source area and include a variety 0 
technologies mentioned in an earlie 
section of this report, many of which an 
in situ technologies. 

Discharge to a sanitary sewer must be 
made with permission of the sewe1 

authority which has the right to control o1 

prohibit such discharge. The sewe~ 
authority, upon acceptance of the 
wastewater, becomes responsible for an) 

effect that it might have on their systerr 
and any pollutants which 'pass through 
their facility and effect the receivin~ 

stream. Some communities have electe< 
to accept this kind of discharge 
conditionally, while others have 
expressly prohibited it. 

In order to legally discharge directly tc 
a watercourse, an NPDES permit must be 
secured prior to initiation of the 
discharge. Frequently, hydrologic 
containment procedures and pump tests 
must be initiated sooner than an 
individual permit can be issued. In an 
attempt to resolve this problem EPA 
issued a general NPDES permit for this 
category in 1998 to allow discharge more 
expeditiously. 

COMMUNITY WASTEWATER FACILITY CONSTRUCTION GRANTS/LOANS 

The wastewater construction grants 
program has been phased out and grants 
have not been offered since December 
31, 1988. Prior to this date, the State and 
federal governments provided grants to 
communities for planning, design, and 
construction of wastewater treatment 
facilities to reduce and prevent water 
pollution and meet enforceable 

Dredge-and-fill activ1t1es, such as 
channelization, diversion and levee 
building, are regulated through permit by 

requirements of the federal Clean Water 
Act. NMED administered this program 
under delegation from EPA. In 
conformance with EPA regulations 
governing federal funding for treatment 
plant construction, NMED prioritized 
construction of treatment works which 
more directly reduced or prevented water 
pollution over construction of 

DREDGE-AND-FILL PROGRAM 

the United States Army Corps of 
Engineers. A discussion of how New 
Mexico utilizes this program in water 
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interceptors and collection systems. 
NMED also administered State matching 
funds for the federal construction grants 
program as well as special State 
appropriations for wastewater treatment. 
The wastewater construction program has 
been replaced by the State Revolving 
Loan Program, discussed later in this 
chapter. 

pollution control is presented below 
under the State Non point Source Water 
Pollution Management Program. 
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Table 12. NPDES Permits in New Mexico, Continued. 
NPDES v .. r h· •• 10. hlot• .. SoH 

Facility Name ermltt ..... OD TSS H COD rlne ot &G H, D TKN Sell AI ,.. 
~ B 81 CN Co d Cr Cu • -3 H; Mn Mo I b . So v Zn rmor OH. .D. .. . lphl ... . .... Other 

NCO M0027995 870 • 
Ariz. Pub. Serv. M00000t8 888 • • • 0 • • 0 • • 
Armendaris RV M0029717 ... • • • • NroyoHondo M0029823 888 • • • • 
ATSF M0000078 888 • • • 

loom fteld Sch M0028142 888 • • • Cenl Cons. Sch. M0029319 986 • • • 
Cent. NM Correctio M0028851 887 • • • 

ervantes M00302et ... • • • • Chino Mines M0020435 003 • • • • • • • • • • • • • 
loud 9, Lid. M0028061 876 • • • oblsa Person M0030378 l2ooO • 0 • • • 
oneol. Coal M0028584 886 • 0 • • 
efta Env. - Duke M0029807 888 • 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 
ella Env. -Sham. M002H88 888 • • 0 • • 0 0 0 0 0 0 0 0 0 • 0 • 0 0 • 0 0 0 0 • 
I Paso Electic M0000t08 987 • • • • • 
arm. Mim. Stm. M0000043 l2ooO • 0 • 
arminalon S&G M0028258 l2ooO • 0 B 

Gadlden Schoot M00284&7 870 • • • General Electric M0000159 888 0 • 0 
lorieta Con. Can. M0028088 085 • • • • 
~rpor Volley M0029025 885 • • • 0 
oUoman AFB M0029971 l2ooO • • • • 0 
io Grande Cement M0000118 l2ooO • • • • • • • • • B 
emez Val. School M0028479 985 • • • 
•• Ranch Coal M00295111 888 • • • • 
01 Alamos Nal M0029837 887 • • 
OEAJC • LN'jl M0028355 083 • • • • • • 0 0 • • • • • • • • • • • • • • • • • 
01 Ranchos M0029378 888 
arauez Oeveloo. M0028215 083 • • • • • • • • • • 
oditeCoro. M0029718 988 • • • • • • 
otycorp M0022306 083 • • • • • • 0 • 0 • • • • • • • • 0 • • 
al Amer. Prep. M0029289 888 • • • 
MGFO Parkview M0030139 084 • 0 0 0 0 0 • 
MGFO Glen. M0030183 ... • • 0 0 0 0 • 
MGFO Rock M0030155 884 • 0 0 • 
MGFO Sev. Spr M0030112 884 • 0 0 0 0 0 • 
MGFO lisboa M0030121 084 • 0 0 0 0 0 • 
MGFO Red Rlv. M0030147 884 • 0 0 • 
MPRD E. Bulle M0024937 ... • • • 
~sus Gold M0028711 887 0 0 

&M Ancho M0030180 885 • • 0 • • • • • • • • • • • • • • • • • 
&M York Canyon M0000205 885 • 0 • 0 • 0 
&M Ctmarron M0029459 986 • • • 
lalns Elec.,.ic M0000132 887 • • 
ojoaque Terr. M0028438 887 • • • NM Sanart M0000191 974 • • • • 
NM Rtevta M0000124 980 • • • • 
NM San Juan M0028606 884 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o discharae is allowed see footnote 0 

I vir a M0020532 l2ooO • • • • • • 
ancho Ruidoso M0029238 989 • • • 

Raton Pub. Serv. M0028522 988 • • • • 
Rio de Arenas M0027375 900 • • • Rio Grandt Res. M0028100 ~ • • • • • • • • • • • • • • • • • • 
Rio Grtndt Utils. M0027782 887 • • Rio Pecos Vlllt M0028134 078 • • 
Ruidoso WTP 11 M0029335 988 • 
Ruld.WTP Alto M0028533 ... 
Sen Jutn Cotl M0028748 987 • • • • • 
Sen Juan Coal M0029505 888 0 • 
San Juan Con. ~27 074 
Sandia Peak M0027883 887 • • Sl Cloud Mining M0029050 987 • • • 
Siemens M0029394 .., • 
Souf1wtsl Pub M0029131 983 • • 
senla Teresa M0030201 085 • • • • • • 0 
Jnlled Nuclear M0020401 088 • • • 0 0 0 • 0 • 0 • 0 0 
Jrenlum Kino M0028189 883 • • • • • • • • • • 
Jlah lntetnauonal M0028193 083 • • 0 • • • 
VIlli VIsta M0028814 085 • • • • VIllage Supermkl M0029785 888 • • • • • • • 
Tim Watson NM0021487 ... • • • • • 
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eon allowed e lchadule of compliance or has aeasonalllmlta 11 provided under aec!ons 11 06.D and 11 05.B . (respec!vely) of lhe New Mo~co Standards for lntorststo sncl/ntrastato Straams. It should also be noted lhat 

for some fac:ftlles not atf water quality based llmltalons are applicable at all tmes. For example, Chino Mines' permit generally prohibits any discharge except in certain dafned Instances Involving storm events; 'lftlen 
lschargaa are allowed lhe we tor quality baaed elluentlimlts ore applicable. 
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STATE WATER QUALITY PROTECTION REGULATIONS 

Spill Cleanup 
The State spill cleanup regulation, 

§1203 of the WQCC Regulations, 
requires prompt notification to NMED 
or, as appropriate, the New Mexico 
Energy, Minerals and Natural Resources 
Department's Oil Conservation Division 
(OCD) of any unpermitted discharge or 
spill potentially affecting ground or 
surface water. This regulation also 
requires the discharger to take corrective 
action to remediate the problem. Section 
1203 is routinely employed to effect 
cleanup of spills to surface water, often in 
conjunction with § 2201 of the 
regulations, which prohibits disposal of 
refuse in a watercourse. 

Discharges to Surface Waters 
State regulations for discharge to 

surface waters (Subpart II) are another 

mechanism for surface water pollution 
control. These regulations set discharge 
limits for biochemical oxygen demand, 
chemical oxygen demand, settleable 
solids, fecal coliform bacteria, and pH. 
The WQCC has, to date, determined that 
the federal NPDES permit program will 
be the primary mechanism for regulating 
point source discharges to surface waters 
in New Mexico. The WQCC has 
historically opposed the 'dual regulation' 
that would occur if the State were to have 
a separate State discharge permit. 
Accordingly, the WQCC regulations 
apply to discharges with an NPDES 
permit only if the discharger has not 
corrected violations of NPDES permit 
limitations within thirty days after receipt 
of written notification of such violations 
from EPA. The State regulations are also 

the means for regulating dischargers wl 
have applied for but have not yet beC 
issued NPDES permits and discharge 
with expired NPDES permits who ha1 
not yet applied for renewal. 

A general permit was issued by tl 
EPA in 1993 which controls discharge 
from concentrated animal feediti 
operations in New Mexico. Under t} 
federal permit, no discharges are allow~ 
except during certain major rainfa 
events. This permit requires the retentic 
and proper disposal of wastewater an 
contaminated runoff from large cattle an 
dairy feeding operations, as well as horn 
swine, and poultry feeding operations an 
other large concentrated animal feedin 
operations. Currently there 31 

approximately fifty facilities permitte 
under the EPA's general permit. 

Utility Operator Certification and Facility Operations 

Regulations for classification of utility 
systems and certification of utility 
operators (20 NMAC 7.4) were adopted 
by the WQCC in 1974 and subsequently 
amended in 1993 in response to the 
requirements of the New Mexico Utility 
Operators Certification Act(§§ 61-30-1 
et seq., NMSA 1978). The regulations 
classify public water and wastewater 
utility systems according to the 
population served and technical 
complexity of the utility system. These 
regulations require that operators be 
certified at appropriate levels of 
proficiency, depending upon system 
classification. The WQCC has assigned 
responsibility for implementing the 
Certification Act to NMED. The 
program receives general guidance from 
the New Mexico Utility Operators 
Certification Advisory Board. 

Certification 
Over 2,100 water and wastewater 

operators were certified by NMED in 
1999. Because many operators hold both 
water and wastewater certificates, over 
2,800 certificates are in effect today. 
Over I ,000 examinations for certification 
and recertification given on an annual 
basis in 1998 and 1999. Approximately 

I ,800 public water and wastewater 
utilities are required to have certified 
operators. Working with the Utility 
Operators Certification Advisory Board 
and panels of operators, supervisors and 
trainers from around the State in 1999 
and 2000, NMED is updating the criteria 
documents used to guide operator 
training and validate examinations for all 
levels of utility operator certification. 

Training Activities 
Through funding under the federal Safe 

Drinking Water Act, the CWA, and the 
State Water Conservation Fund Act, 
statewide trammg actJ.vitles have 
increased in the past few years. NMED 
assists the various training providers in 
the State in planning efforts to improve 
operator training availability and quality. 
NMED has also continued to fund the 
New Mexico State University Water 
Utilities Technical Assistance Program. 
This program conducts specialized 
workshops in the various geographic 
regions of the State and provides 
technical assistance to operators' "short 
schools" sponsored by the New Mexico 
Water and Wastewater Association. The 
program also provides essential on-site 
technical outreach assistance and 
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consultation for the resolution c 
municipal water and wastewater facilit 
problems related to operations. In 199 
and 1999, NMED continued it 
productive coordination with this trainin 
program in both the performance o 
diagnostic inspections and the provisio1 

, of technical assistance. 
NMED reviews and approves trainin1 

toward operator certificatio1 
requirements, based on criteria adoptec 
by the Advisory Board. Slightly mor' 
than 40,000 trainee contact hours wer' 
reported to NMED during 1999. NMEI 
staff also participate in and conduc 
several training sessions offeree 
throughout the year. 

Facility Operations 
NMED reviews the operations anc 

maintenance manuals prepared for neVI 
wastewater projects funded through the 
federal and State programs administere( 
by the NMED Construction Program~ 
Bureau. These reviews help ensure thai 
the project's consulting engineer ha~ 

provided necessary training for facilit) 
personnel, that each community will ~ 
informed of applicable State and federal 
water pollution control laws and i~ 
responsibility as a grant recipient tc 
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..,",.r•mtliV with these laws, and that staffing 
plans will be adequate for the size and 
complexity of the facility. 

NMED has participated in several 
operations and management evaluations 
in conjunction with EPA since 1986. 
These inspections are conducted to 
evaluate NPDES permit compliance as 
well as the operations, maintenance and 
financing of wastewater facilities built 
with federal and State funds. In recent 
years, NMED has taken a lead role in 
these evaluations in an effort to address 
the inadequate operations and 
maintenance of wastewater treatment 
facilities. Such inadequacies are often a 
major factor in permit noncompliance. 

Enforcement 
In 1998 and 1999, compliance surveys 

were conducted on 350 public water and 
wastewater facilities. Of these, a 
majority were found to be in compliance 
with the Utility Operator Certification 

Through enactment of the Wastewater 
Facility Construction Loan Act (§§ 74-
6A-1 et seq., NMSA 1978), which was 
signed into law in 1986, the New Mexico 
Legislature created a revolving loan fund. 
The purpose of the Loan Act "is to 
provide local authorities in New Mexico 
with low-cost financial assistance in the 
construction of necessary wastewater 
facilities through the creation of a self
sustaining revolving loan progranri so as 
to improve and protect water quality and 
public health." Regulations (20 NMAC 
7.5) pursuant to the State Loan Act have 
been adopted by the WQCC. In addition, 
the State has developed policy, 

Regulations. About half the cases of 
non-compliance and marginal compliance 
are temporary, and are caused by the 
movement of certified operators from one 
facility to another. 

Facilities found to be below necessary 
staffing are allowed to operate under 
negotiated compliance schedules 
designed to bring them into total 
compliance by specified dates. NMED is 
currently monitoring voluntary 
compliance schedules with several 
communities found to be noncompliant in 
surveys conducted in 1999. These 
systems include municipal, privately 
owned, as well as State and federal 
facilities. 

EPA has included operational and 
staffing deficiencies as items which must 
be rectified under its administrative 
orders issued against noncompliant 
NPDES permittees. This has allowed 
compliance with State certification 

State Revolving Loan Program 

procedures, guidelines, and a priority 
ranking system for use in administration 
of the State loan program. 

The revolving loan fund is 
administered by NMED. State money 
appropriated to the Department to carry 
out the provisions of the Loan Act (i.e., 
loans to local authorities) may be used to 
match federal funds allocated to New 
Mexico pursuant to the CWA. Federal 
capitalization grants and loan principal 
and interest repayments are deposited 
into the fund. Proposed construction 
projects are prioritized and then funded 
based on the availability of federal and 
State funds. In 1993 the WQCC lowered 

requirements to be incorporated directly 
into enforcement actions designed to 
address instances of poor permit 
performance resulting from 
unsatisfactory facility operations. 

Future Directions and Needs 
Some modifications in the State's 

utility operator certification program will 
be required to bring it fully in line with 
national standards contained in the 
Guidelines for the Certification and 
Recertification of the Operators of 
Community and Nontransient 
Noncommunity Public Water Systems, as 
adopted by EPA in 1999. These changes 
will include minor alterations to the 
regulations, and complete documentation 
of policies and procedures. Additional 
improvements to operator training quality 
and availability are needed to assure 
public water and wastewater utility 
operators are well qualified. 

the base interest rate for new loans to 4%, 
and included provisions for 3% interest 
and 0% interest loans for hardship 
communities which meet certain criteria. 
The base interest rate for Fiscal Year 
1998 remains four percent. 

New Directions: Loans under this 
program are now available to assist local 
governments and other sub-state entities 
which implement BMPs to protect water 
quality from nonpoint source impacts. 
NMED is developing procedures to 
include nonpoint source and Brownfields 
type projects, along with point source 
projects, on an integrated priority list for 
loan funding. 

Colonias Wastewater Construction Grant Program 

One of the more serious environmental 
concerns facing New Mexico is along its 
southern border with the Republic of 
Mexico. Rapid industrial growth driven 
by unprecedented trade opportunities, 
along with burgeoning concentrations of 
people in the neighboring large cities of 
Ciudad Juarez, Mexico and El Paso, 
Texas, have created serious conditions in 
nearby New Mexico. Congestion, 

uncontrolled urban development, and 
lack of basic environmental health and 
sanitation facilities have become 
significant problems in many 
communities on both sides of the border. 

In the United States, many 
unincorporated commun1t1es or 
settlements, called colonias, have sprung 
up adjacent to established towns and 
cities along the border. Colonias are 
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home to several hundred-thousand people 
in Texas and at least 40,000 in New 
Mexico. They are characterized by 
substandard housing, inadequate roads 
and drainage, and inadequate or non
existent environmental infrastructure 
systems such as potable water supplies or 
regulated wastewater treatment facilities. 
Currently less than seven percent ofNew 
Mexico's colonias are served by licensed 



and monitored wastewater treatment 
systems. The rest of the colonias are 
served by on-site cesspools, septic tanks 
with leach fields or outhouses. 
Approximately 20% of the colonias in 
New Mexico have no water supply 
systems. 

Many of the colonias were originally 
settled over 200 years ago and 
represented established and stable 
communities. However, the rapid growth 
and development in the border area over 
the last two decades has brought 
significant change to the population 
dynamics of the region. The majority of 
current colonia inhabitants are first and 
second-generation low-income migratory 
families of Mexican descent. Parts of six 
New Mexico counties are within the 100 

In recent years the State has taken 
fewer surface water enforcement actions 
against larger NPDES permittees than in 
the past for two principal reasons. First, 
fewer facilities require enforcement, as 
the construction grants program and State 
special appropriations have funded new 
wastewater treatment plants or major 
modification for most of the communities 
in New Mexico. While the grant 
program has been phased out and 
replaced by a revolving loan program, the 
program was very successful in 
correcting many of the problems which 
led to noncompliance. Secondly, EPA 
has improved enforcement of its NPDES 
permit program. Consequently, rather 
than duplicate effort, NMED now places 
more emphasis on assisting EPA with its 
enforcement program. 

State enforcement may be an 
administrative or a judicial action. 
Administrative enforcement may be 
through an 'assurance of discontinuance' 
negotiated between the State and the 
discharger who is in violation ofWQCC 
regulations. An assurance typically sets 
forth actions a discharger must take and a 
timetable for achieving compliance with 
the regulations. An assurance may also 
contain interim effluent limitations 
covering a specified time period. An 
assurance of discontinuance must be 

kilometer (62-mile) designated border 
area. This includes Otero, Dona Ana, 
Sierra, Luna, Grant and Hidalgo counties. 
Many colonias, with their concentrations 
of people and concurrent health and 
environmental concerns, occur along the 
44 mile stretch of the Rio Grande Valley 
from Las Cruces to the El Paso/Ciudad 
Juarez metropolitan area. Another 
cluster of colonias is around Hatch. 
North Hurley, near Silver City, also 
qualifies as a colonia. 

The State of New Mexico through 
NMED is addressing part of the complex 
colonias issue with the administration of 
two federal grant programs provided 
through the EPA. The Colonias 
Wastewater Treatment Construction 
Grant Program brings up to $1 0-million 

STATE ENFORCEMENT 

formally approved by the WQCC. In 
1993 the New Mexico Legislature 
amended the New Mexico Water Quality 
Act. Among the many amendments, 
enforcement powers were increased by 
establishing administrative penalty 
provisions, higher maximum financial 
penalties and criminal provisions. 

Judicial action involves court 
proceedings. The judicial means 
commonly used are 'stipulated judgments' 
and 'judgments by consent' whereby the 
terms of the judgment are negotiated 
between NMED, on behalf of the 
WQCC, and the discharger as approved 
by the State District Court. NMED has 
also negotiated out-of-court settlement 
agreements. The State could also file a 
Citizen's Suit pursuant to CW A § 505 to 
enforce an NPDES permit. 

Present and Emerging Concerns 
In recent years the State's surface water 

enforcement problems have been 
primarily in the area of illegal disposal of 
refuse in a watercourse. This includes 
the deposition of trash, septage disposal, 
and solid waste. 

Septage disposal and disposal of other 
wastes hauled by vacuum trucks continue 
to be a problem statewide. The 1989 New 
Mexico Solid Waste Management 
Regulations (12) banned disposal of 
liquids in solid waste landfills. Illegal 
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into the border region 
construction or improving facilities 
serve New Mexico's colonias. 
program is eligible to any raentrJtiable'll 
unincorporated community, or a cotJnhil'W 
municipality, district or other nn•·•·--,~ 
subdivision of the State acting on 
behalf of a colonia. To be eligible, 
community must be situated within 
hundred kilometers of the United'"'"''""'- ... 
Mexico border, be designated by the 
State or county in which it is located as a 
colonia on the basis of objective criteria, 
including lack of an adequate potable 
water supply, lack of adequate sewage 
systems and lack of decent, safe and 
sanitary housing, and be able to prove 
that it was in existence before November 
28, 1990. 

disposal in watercourses of materials ' 
commonly carried by septage disposal 
companies continues to be a concem 
Another problem regarding septage 
disposal in New Mexico may result from 
EPA's recent technical sludge 
management regulations. EPA's new 
technical regulations consider land 
application of septage to be a form of 
disposal only, and require treatment in 
addition to land application. Strict 
implementation of EPA's proposed 
technical regulations further compounds 
the problem of illegal septage disposal by 
adding the new dimension of federal 
requirements. 

The discharge of raw sewage from 
sewer collection lines that break or 
overflow due to poor maintenance or 
location continues to be of great concern. 
NMED frequently receives reports that 
raw sewage entered a stream when a 
sewage collection line broke. These 
breaks often could have been prevented 
by better siting or through a maintenance 
program which would have identified the 
potential problems. In recent years, some 
communities have made considerable 
progress in minimizing the number and 
severity of their overflows. For example, 
the City of Farmington, in response to 
NMED's increased attention to spills, 
installed high water alarms with telemetry 
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The amendments to the spill reporting 

requirements of WQCC regulations (§ 
1203), effective in December 1987, have 
resulted in increased awareness and 
reporting of spills. Due to these 
amendments, NMED is now better able 
to address spills because it can include a 

prevention program as part of the 
required corrective action report. Thus, 
corrective action may not only include an 
inlmediate fix but a longterm plan to 
correct underlying causes of failure such 
as maintenance or location. 

THE STATE NONPOINT SOURCE WATER POLLUTION MANAGEMENT PROGRAM 

The New Mexico Nonpoint Source 
r ·Management Program was first adopted 
·· by the WQCC and approved by the 
1 Governor prior to submittal to EPA on 
' September 12, 1989. The program was 

subsequently approved by EPA on 
' September 26, 1989. The revised and 

updated program was recently approved 
by EPA in December 1999 (13). 

Since first approval of the program, as 
. the lead nonpoint source (NPS) 
management agency for New Mexico, 
NMED has coordinated largely voluntary 
efforts and activities within the State 
through the Surface Water Quality 
Bureau (SWQB), and has made 
significant progress in reducing known 
NPS pollution concerns while promoting 
pollution prevention on a broad scale. 

The Nonpoint Source Management 
Program contains a series of 
implementation milestones which were 
designed to establish goals while 
providing a method to measure progress 
and success of the program. 
Implementation itself consists of 
extensive coordination of efforts among 
NPS management agencies, promotion 
and implementation ofbest management 
practices, coordination of demonstration 
projects and watershed projects, 
inspection and enforcement activities, 
consistency reviews and education and 
outreach activities. 

Best Management Practices 
Nonpoint source controls are typically 

established through the implementation 
of management practices which can be 
either structural or nonstructural in 
nature. Structural practices can be 
represented by diversions, sediment 
basins, animal waste lagoons, fencing for 
the management of livestock, terraces, 
rock check dams or other constructed 
means of reducing impairments to surface 
and ground waters. Nonstructural 

practices are thought of as conservation 
practices related to the way in which we 
manage our resources. These 
nonstructural practices can be 
represented by the timing and rate of 
fertilizer and pesticide application, 
conservation tillage methods, and 
rotation of cattle on grazing areas, 
riparian plantings and other strategies. 
Best management practices should 
realistically represent the best 
combination of structural and/or 
nonstructural management practices 
working together to reduce impairments 
to water quality. These BMPs should be 
developed based on the site-specific 
conditions where the practices are to be 
constructed and/or implemented, and 
should be selected based on the 
economics and goals associated with the 
specific problem to be addressed. As 
BMPs are selected for a specific 
application, many sources of technical 
information are available to assist in the 
selection, design and implementation. 

Under ideal situations, the process 
provides for the protection of water 
quality. As with any form of pollution 
control measure, the benefits gained are 
directly associated with the degree of 
thought, analysis and care given to the 
process of selection, design, 
implementation, maintenance, and 
management. 

Nonpoint Source Management 
Program Activities 

The New Mexico NPS Program 
contains elements which are both 
statewide and watershed oriented. Since 
many NPS issues within the State are of 
such widespread concern, a number of 
efforts and activities must be coordinated 
on a statewide basis. Likewise, many 
issues which are of critical concern are 
extremely localized within specific 
watersheds, and therefore are addressed 
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on a watershed-by-watershed basis. 
Statewide Efforts 

Nonpoint source pollution is directly 
related to land use practices on a broad 
geographical scale. In New Mexico, the 
principal sources of NPS pollution 
include agriculture, ranching, silviculture, 
resource extraction, hydromodification, 
recreation, road construction and 
maintenance, and on-site liquid waste 
disposal. Reduction in pollutant delivery 
from these sources is controlled or 
prevented through the implementation of 
BMPs by the responsible party. New 
Mexico encourages the use of BMPs for 
the control of NPS pollutants through a 
combination of efforts including 
incentive programs, education and 
outreach activities. Statewide efforts to 
control or reduce the degree of water 
quality impairments utilizes a 
combination of these techniques and are 
discussed below in the appropriate NPS 
category. 

Agriculture 
New Mexico's crop production 

includes irrigated and nonirrigated 
activities. The impact on water quality 
from each of these agricultural sources 
varies regionally across the State. These 
variations are mainly due to widespread 
differences in suitability for each type of 
production. Current statewide efforts 
focus on providing enhanced protection 
of water quality with these differences in 
mind. 

Irrigated agriculture can affect water 
quality through the diversion of water 
from natural systems as well as through 
the discharge of return flows. Diversion 
from streams is known to completely dry 
up reaches of streams in several areas in 
New Mexico resulting in the destruction 
of the aquatic biota. In addition, both 
irrigated and nonirrigated crop 
production can adversely affect water 
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quality through the discharge of storm 
water following precipitation events. 

Primary programs for control of NPS 
impairment from agriculture are 
coordinated through the United States 
Department of Agriculture. The majority 
of those efforts represent incentive 
programs which provide information, 
technical assistance and financial 
assistance to agricultural producers 
within the State. These sources include 
the Natural Resources Conservation 
Service, formerly known as the Soil 
Conservation Service, which provides 
technical assistance related to the design 
and planning of practices and structures, 
and the Farm Service Agency, which 
provides fmancial assistance for the 
implementation ofBMPs. Additionally, 
the New Mexico Soil and Water 
Conservation Commission provides 
recommendations to the Secretary of 
Agriculture for projects and programs 
through the Soil & Water Conservation 
Districts for producers to implement 
BMP's. Additional sources of funding 
and assistance for implementation of 
BMP's come from the Soil & Water 
Conservation Districts through mil levy 
referendums; distribution of county 
funding from the Farm & Range 
Improvement funds; administering 
federal, state, local and private 
foundation grants; low-interest loan 
programs for irrigation improvements 
from the Interstate Stream Commission; 
and providing equipment and tools. 
CW A § 319 appropriations are now 
funding many of these programs 
throughout the State. 

The New Mexico Cooperative 
Extension Service also provides 
significant assistance to agricultural 
producers through its education and 
outreach programs. Many of the 
programs provided through the Extension 
Service are now oriented toward the 
protection and improvement of water 
quality. One such program, 
FARM* A *SYST, is designed to provide 
producers with a tool to make 
assessments of environmental concerns 
on the farmstead and provide alternative 
methods of management designed to 
benefit water quality. 

Rangeland Agriculture 
In New Mexico rangeland NPS 

pollution in the form of turbidity and 
siltation is often the product of natural 
conditions associated with arid land 
climates. Most of New Mexico receives 
15 inches or less of annual precipitation 
on highly erodible soils. This 
precipitation typically arrives in July and 
August in the form of torrential 
downpours following two to three months 
of little to no rainfall. Scarce vegetation 
in the form of grasses and forbs allows 
overland flows to strip soils from the 
surface. 

Progress continues to be made in the 
area of grazing management as ranchers 
and State/federal allotment permittees 
become increasingly aware of the 
ecological importance of riparian areas. 
Although many operators continue to feel 
threatened by the plethora of regulation 
surrounding water quality and riparian 
related species, many now recognize that 
what is good for riparian areas is also 
good for production. Grazing 
management trends point to multiple
pasture rest rotation grazing systems 
which often include special protection for 
riparian areas. This type of active 
management, whereby cattle are 
frequently moved from pasture to 
pasture, has proven to be a reliable path 
to success. Riparian and upland 
watershed conditions often exhibit rapid 
improvements under this type of system. 

Another issue facing the ranching 
community is the ever-shrinking size of 
suitable grazing land due to an 
accelerated encroachment by woody 
species (pinon and juniper). This 
phenomenon is generally thought to be a 
direct result of the interrupted natural fire 
cycle which used to occur in the 
southwest United States. Some 
progressive ranchers have begun to 
reverse this trend by removing woody 
species and reintroducing fire into the 
ecosystem, the results of which have 
proven to be positive to both water 
quality and quantity. Most within the 
ranching community recognize that the 
longterm sustainability of the ranching in 
New Mexico depends on an 
environmentally sensitive and active 
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management approach. In fact, lila! 
bear witness to the fact that their ranch 
are thriving under these types of systen 
In the words of one such rancher, " .. ~tl 
environmentalism is making me mon~ 

Efforts to reduce rangeland NI 
pollution have focused on graziJ 
practices instead of vegetati1 

management. Years oflivestock numbc 
reductions and implementation of grazi 
BMPs have had little to no effect 1 

grazing lands NPS pollution. T 
recognition that a 90% reduction 
livestock numbers has brought little to 1 

improvement has prompted 
reevaluation of the source of NJ 
pollution on grazing lands. 

Fire suppression allowing woody ph 
species invasion is the primary cause 
surface erosion in the woodland a 
lower elevation grasslandsx. In t 
ponderosa pine forests, fire suppressi, 
has fostered an increase in tree densiti 
from 19 to 50 trees per acre to highs 
3000 trees per acre resulting in 
average of 30% reduction of surfa 
flows and restriction of infiltration 
ground waters. 

In the early 1980's, the Soil and Wa' 
Conservation Division promulgat 
BMPs designed to address the issues 
woody invasion, diminishing grasses a 
forbs, reduction of surface flows a 
groundwater recharge. Federal and St 
land management agencies have r 
successfully implemented many of th( 
BMPs. 

The Soil and Water Conservati 
Commission and Districts have identifi 
watershed restoration as the number o 
priority for New Mexico. 

Silviculture 
Larger-scale commercial timt 

harvesting on USFS-managed lands t 
been effectively halted due to continui 
litigation. The only silvicultural activit 
presently occurring are primar 
associated with personal use (fuelwo 
and fenceposts), habitat/watersh 
improvements (thinning), fire salva 
logging, and urban interface/{ 
protection. 

The New Mexico Forestry a 
Resource Conservation Division of t 
Energy, Minerals and Natural Resour< 
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Department continues to operate 
voluntary and regulatory programs which 
are directed toward the use of BMPs for 

lf' silvicultural activities on State and 
fll private lands. 
" Areas on Forest Service Lands 

identified by the USFS as suitable for 
timber harvesting occupy roughly 10% of 
the forested lands. Pre-1990 harvesting 
activities were disturbing about one half 
of one percent of those lands. BMPs 
were modified at that time to reduce 
impacts to water quality. Fire 
suppression on all Forest Service lands 
over the last 1 00 years has created 
conditions that favor large scale 
catastrophic wild fires and an average 
30% reduction of high quality water 
delivery. 

These reductions of water delivery 
from the watersheds has also contributed 
to exceedence of water quality standards 
in the lower reaches of New Mexico's 
rivers. As the flows of higher quality 
water is reduced, numeric concentrations 
of point and non point source pollutants 
increase. Soil and Water Conservation 
Districts (SWCD) serving areas of 
forested lands have engaged in extensive 
public outreach and education about 
these conditions and the need of 
reintroduction of fire into the ecosystem. 
SWCD are also soliciting partnerships 

with the USFS, BLM and pennittees to 
reduce fuel loading and tree densities in 
an effort to restore stream flows, enhance 
riparian regeneration and reduce non 
point source pollution. 

Resource Extraction 
Historical resource extraction issues 

have been difficult to address in New 
Mexico due to the nature of regulatory 
requirements that have been in existence. 
Many of the inactive and abandoned 

sites were not subject to much scrutiny by 
NMED or other State regulatory agencies 
prior to the development of the Nonpoint 
Source Program. In addition, the New 
Mexico Mining Act (NMMA) rules 
which went into effect in July of 1994 
require the reclamation of all land 
disturbing activities at mines which 
operated for at least two years after 1970. 
This should contribute to the mitigation 
of the impacts of mining activities on 

water quality. 
Hydromodification 

The SWQB issues the CWA § 401 
Water Quality Certifications for CWA 
§404 Dredge-and-Fill activities 
throughout the State. Individual, 
Regional and Nationwide pennit 
activities are reviewed for consistency 
with the NPS program and for the 
protection of water quality standards. 
SWQB staff review dredge-and-fill 
applications to ensure that applicants are 
using BMPs to protect water quality. 
This review process includes providing 
comments to agencies and individuals 
during planning of the projects to ensure 
proper water quality concerns are taken 
into account early in the process. 
Following a review process, SWQB 
issues unconditional certification, 
conditional certification, or denies 
certification as appropriate. SWQB 
rarely issues unconditional certification. 
Unconditional certificates are issued for 
nationwide pennits in ephemeral systems, 
hazardous waste cleanup and oil spill 
cleanup. For the majority of all 
nationwide pennits, individual 
certification must be obtained. 
Conditions are added to the certifications 
to ensure maintenance of water quality 
standards. This change has greatly 
enhanced the capability to protect water 
quality by requiring specific practices for 
those activities. In those cases where 
BMPs have not been implemented and 
water quality standards violations have 
occurred, the State takes steps to ensure 
that mitigation efforts are initiated. 
Enforcement activities are undertaken 
only as a last resort to ensure compliance 
with State water quality standards. 

Recreation 
Recreation in New Mexico is an 

important industry which serves both 
residents and visitors from throughout the 
United States as well as from other 
nations. Hiking, picnicking, camping, 
fishing, hunting, biking, outdoor 
photography, off-road vehicle use, 
whitewater boating, and skiing attract 
many people to both developed and 
undeveloped recreational areas 
throughout the State. Many of the 
recreational areas exist on public lands 
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administered by the BLM, BOR, USFS 
and the New Mexico State Parks 
(NMSP). 

As the population increases, 
recreational land uses and associated 
impacts also increase. Nonpoint source 
problems associated with recreation 
include erosion, loss of riparian 
vegetation, streambank destabilization, 
runoff from roads, parking lots, trails 
and other developed areas, and on-site 
waste disposal. The USFS, BLM and 
NMSP have taken steps to reduce NPS 
impacts from many of their developed 
recreation areas through the relocation of 
use areas away from waterbodies, 
riparian plantings, the repair and 
maintenance or closing of roads, and the 
control of erosion. 

The SWQB continues to address NPS 
impacts from recreation through federal 
consistency review and several CW A § 
319 projects. 
Road Construction And Maintenance 

NMED continues to cooperate with the 
New Mexico State Highway and 
Transportation Department (NMSHTD) 
to provide for the increased awareness of 
water quality concerns related to road 
. construction and maintenance and to 
provide for the increased utilization of 
BMPs. As a result of training provided 
by the SWQB and the signing of a 
Memorandum ofUnderstanding in 1995 
between NMED and NMSHTD, an 
expanded program of sound BMP 
implementation at road construction and 
maintenance sites has developed. 
The SWQB participates in the planning 
phases of Federal Highway 
Administration road projects that have 
the potential to impact surface waters. 
This participation can result in changes to 
road alignment and design that are 
protective of surface water quality. 

The USFS and BLM's continuing 
efforts to close, relocate, or rehabilitate 
roads has as improved watershed 
conditions and helped reduce the 
transport of sediment into surface waters. 

On-Site Liquid Waste Disposal 
New Mexico has expressed significant 

concern regarding the impainnent of 
surface and ground water from on-site 
liquid waste disposal systems. In 



response to this concern, NMED, through 
State funding, operates a statewide liquid 
waste regulatory program designed to 
address concerns through inspection and 
enforcement activities. Details of this 
effort are described elsewhere in this 
chapter. 

Consistency Reviews 
The NMED Nonpoint Source Section 

coordinates consistency reviews of 
federal, State and local projects. 
Environmental impact statements, 
environmental assessments, and various 
notices of intent are reviewed by NMED 
staff to determine consistency with the 
State's NPS program and appropriate 
comments are directed to the agencies. 
This insures that water quality concerns 
are analyzed early in the process so as to 
positively influence agency activities for 
the protection of water quality. 

Cooperation between NMED and the 
five USFS systems within New Mexico 
continues. The USFS, recognizing that 
many forest activities have the potential 
to impact water quality, continues to 
develop and implement BMP's designed 
to mitigate impacts and reduce NPS 
pollution. NMED's involvement in the 
planning and development phases of 
forest activities has increased. In January 
1996, NMED opened a NPS Section 
office in Silver City, which is located in 
the southern part of the State. This 
office, among other duties. handles 
consistency review for the Lincoln and 
Gila National Forests. 

Examples of projects evaluated include 
ski area activities, timber sales, CW A 
§§401/404 Dredge-and-Fill permits, 
grazing permit renewals, recreational 
development or management, wildfire 
rehabilitation, watershed improvements, 
and fish habitat improvements. 

Under Work Element 13 of the New 
Mexico Statewide Water Quality 
Management Plan, Federal, State and 
Local Government Agencies have been 
designated management responsibilities 
for lands and water quality standards 
compliance within their jurisdictions. 
With each designation, constituent 
agencies of the Water Quality Control 
Commission are assigned as recipients of 
reports designed to communicate 

information and data on BMP 
implementation. Designated agencies 
have agreed to coordinate with the 
assigned constituent agencies in the 
development and implementation of 
BMPs. 

Work Element 13 has been amended in 
1999 to include the City of Rio Rancho 
as a Designated Management Agency. 
The entire management plan is now in the 
process of being reviewed and 
preparations are being made to have the 
amended plan before the WQCC in the 
calendar year 2000. 

Education And Outreach 
The Nonpoint Source Pollution Section 

conducts education and outreach 
activities related to nonpoint source 
pollution and its control. Through 
development and distribution of 
brochures relating to nonpoint source 
pollution, set up of displays, 
presentations, water camps, water quality 
sampling training and field trips, the 
Outreach Program has been able to reach 
a wide audience with information about 
NPS pollution and the use of best 
management practices (BMPs). The 
Outreach Program has developed slide 
presentations, several brochures, and 
three 3-dimensional models for use in 
outreach activities. In addition, Clearing 
the Waters, NMED's NPS pollution 
newsletter is published quarterly. 

Watching Our Waters 
The Watching Our Waters (WOW) 
program forms and coordinates volunteer 
surface-water monitoring throughout 
New Mexico. This program is intended 
for concerned citizens with a genuine 
interest in streams, but not necessarily 
with a formal education or professional 
training. These citizens learn more about 
our water resources and how they can 
help prevent pollution at the grassroots 
level. The program encourages local 
stakeholders to engage in joint 
fact-finding, perhaps leading to 
consensus-bulding. Additionally, the 
program generates data useful to 
technical staff charged with evaluating 
stream resources. SWQB staff review 
these data for evidence of stream 
standard violations and other findings. 
The WOW is administered within SWQB 
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and is conducted under an EPA-approve 
Quality Assurance Project Plan. 

Watershed Efforts 
As part of New Mexico's NonpoiJ 

Source Management Plan, addressir 
NPS impacts within specific watershe< 
continues to be a primary focus. Sue 
watershed efforts are currently active t; 
the following rivers: Ruidoso, Gila!S~ 
Francisco, Mimbres, Gallinas, Ri 
Puerco, Red River, and Rio Embudo.! 
addition, watershed organizational worl 
shops and citizen monitoring groups ha' 
been established with the CW A 
104(b)(3) "Watching Our Waten 
program cited above. 

In order to help meet the goals of tl1 
Clean Water Act, states were directed, i 
1998, through the Clean Water Actio 
Plan (CWAP) to identify and prioriti2 
watersheds with water quality problem: 
The SWQB and Natural Resources an 
Conservation Service (NRCS) develope 
a cooperative approach to initiate thi 
effort by inviting federal agencies, stat 
agencies, local governments, tribes an 
pueblos, soil and water conservatio 
groups, industry representative! 
environmental groups, etc. to participat 
in the development of the Unifie 
Watershed Assessment (UW A) for Ne\ 
Mexico. Utilizing the USGS 8-dig1 
system of watershed delineation, th 
UW A identifies the following fou 
categories of watersheds: 

Category I 
Watersheds in Need of Restoration
watersheds do not now meet, or fac' 
imminent threat of not meeting, cleru 
water and other natural resource goals; 

Category II 
Watersheds Meeting Goals, lncludin~ 
Those Needing Action to Sustain Wate, 
Quality-
watersheds meet clean water and othe 
natural resource goals and standards an< 
support healthy aquatic systems. All sucl 
watersheds need the continuin! 
implementation of core clean water an< 
natural resource programs to maintair 
water quality and conserve natura 
resources; 
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Category Ill 
Watersheds with Pristine/Sensitive 
Aquatic System Conditions on Lands 
Administered by Federal, State, or Tribal 
Governments -
watersheds with exceptionally pristine 
water quality, other sensitive aquatic 
system conditions, and drinking water 
sources that are located on lands 
administered by federal, state, or tribal 
governments; and 

Category IV 
Watersheds with Insufficient Data to 
Make an Assessment-
watersheds lack significant information, 
critical data elements, or the data density 
needed to make a reasonable assessment 
at this time. 

Department of Energy 
Environmental Oversight 
and Monitoring Program 

On June 27, 1989, the Secretary of 
Energy announced a 10-point initiative 
that addressed the need for the DOE to 
improve its accountability concerning 
public health, safety and environmental 
protection by allowing states hosting the 
DOE facilities direct access to those 
facilities and by fmancially underwriting 
the costs of State oversight of DOE 
environmental monitoring programs. As 
a result of this initiative, the DOE entered 
several agreements, collectively known 
as the Agreements-In-Principle (AlP) 
with various states including New 
Mexico. The New Mexico agreement is 
comprehensive in scope and establishes 
many actions that are to be performed 
either jointly or separately by DOE and 
State agencies and organizations. The 
New Mexico Environment Department 
(NMED) is the state's designated lead 
agency for the agreement. 

The four DOE facilities in New 
Mexico are Sandia National Laboratories 
(SNL) and the Lovelace Respiratory 
Research Institute (LRRI), formerly the 
Inhalation Toxicology Research Institute 
(ITRI) in Albuquerque, the Los Alamos 
National Laboratory (LANL) in Los 
Alamos and the Waste Isolation Pilot 

The participants of this process 
provided data and input as to how 
watersheds in New Mexico would be 
ranked within these four categories. 
Watersheds within the Category I 
classification were further prioritized for 
restoration and protection efforts. 

Invasive Plant Control 
Salt cedar invasion into New Mexico 

stream systems has emerged as a 
significant non-point sources of pollution. 
Originally imported to the state to 

stabilize stream banks, salt cedar 
occupies the lower reaches of all of the 
states major water ways. 

A phreatophyte with no biological 
controls, salt cedar consumes high 
volumes of water through 
evapotranspiration. Transpired water 

FEDERAL PROGRAMS 

Plant (WIPP) in Carlsbad. The New 
Mexico Agreement-in-Principle is 
designed to help assure that activities at 
DOE facilities are protective of the 
public health and safety and the 
environment. To accomplish the goals of 
the agreement, an oversight program was 
developed with four primary objectives: 

To assess the DOE's compliance with 
existing laws including regulations, 
rules, and standards; 
Prioritize cleanup and compliance 
activities; 
Develop and implement a vigorous 
program of independent monitoring 
and oversight; and 
To communicate with the public so as 
to increase public knowledge of 
environmental matters about the 
facilities, including coordination with 
local and tribal governments. 
The DOE Oversight Bureau carries 

out the oversight and monitoring 
activities of the program. Although the 
Oversight Bureau has no regulatory 
status, it facilitates compliance with 
applicable environmental regulations by 
reporting water quality concerns and 
infractions to DOE and the appropriate 
regulatory NMED Bureaus (i.e., Surface 
Water Quality, Ground Water Quality, 
and Hazardous & Radioactive Materials). 
DOE Oversight Bureau staff 
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forms a gentle mist of salt laden vapor 
that eventually renders the habitat useless 
for all other riparian vegetation. Salt 
cedar increases the salinity of surface 
flows and significantly reduces those 
flows. 

SWCD are actively engaged in salt 
cedar eradication and native riparian 
plant restoration demonstration projects 
that have proven successful in the last 
three years and are in the process of 
seeking funding and partners to expand 
efforts in the other infested stream 
segments in the state. 

While less problems are faced with 
other noxious weeds, SWCD are 
involved with control programs to insure 
retention of native vegetation best suited 
to control nonpoint sources of pollution. 

communicate routinely with the public to 
increase public knowledge of oversight, 
monitoring, and environmental issues 
involving the facilities. The Oversight 
Bureau issues quarterly and annual 
implementation reports to the DOE 
describing the scope of work, objectives, 
accomplishments and significant issues 
that occurred during each period. Results 
of oversight and monitoring activities are 
also available to the public along with 
numerous documents transmitting 
technical comments and concerns relative 
to specific program areas. These reports 
and documents are a source of reliable 
technical information for the writers of 
facility proposals and decision makers at 
regulatory agencies. 

Surface Water Protection 
at DOE Facilities 

In its efforts to protect the waters of 
the State, the DOE Oversight Bureau 
monitors and assesses DOE compliance 
with WQCC regulations, all water quality 
stream standards and NPDES permitting 
under the federal CW A. 

The DOE Oversight Bureau reviews 
all activities at DOE facilities for their 
impacts on New Mexico's surface waters. 
These reviews include both point source 
and nonpoint source control efforts. 
DOE Oversight Bureau's activities with 
water quality monitoring programs 



include, but are not limited to, 
inspections, document verification! 
validation and field monitoring. The 
DOE Oversight Bureau also responds to 
and investigates spills or releases that 
enter or have the potential of entering a 
watercourse. 

The DOE Oversight Bureau has 

collected samples of aquatic benthic 
macroinvertebrates from streams and 
springs located in DOE facilities, 
including neighboring Pueblos, to 
determine the biological condition of 
surface waters in and around DOE 
facilities. Data from initial sampling will 
provide baseline information on surface 

water biological communities 
reference conditions for the coJ[l}J)arii 
of neighboring watersheds. An 
database of habitat assessment 
associated macroinvertebrate cornrnui 
metrics will aid in these asl>es:smerif: 
future changes m the 
communities. 

WATER QUALITY IMPROVEMENTS 

Since many of the State's high quality 
waters exist in areas managed by USFS, 
management changes and BMP 
implementation in many of these areas 
results in a rapid benefit even though the 
State does not always have the necessary 
data to establish statistical correlation 
between the implementation of BMPs 
and an improvement in water quality. In 

many instances, changes in management 
practices will not be immediately evident, 
due to slow vegetative growth rates and 
other ecological factors. Actual 
improvements within the water column 
may not be noticeable for years, and 
possibly even decades. Due to this 
"ecological lag time," NMED is 
exploring the use of other indicators of 

improvement. NMED 
develop protocols 
sedimentation through the 
biological and 
methodologies. NMED also rec:omlllZC':& 
the need for and plans to 
protocols for assessing riparian areas 
how they influence water quality. 

PROGRAMS FOR WATER QUALITY ASSESSMENT 

Water quality assessment is an integral 
part of water quality management in New 
Mexico. Information on water quality 
serves as a basis for various program 

decisions. Moreover, statewide 
assessments of surface and groundwater 
quality are an important component of 
this federally-required report. 

t 
Monitoring activities and programs used 
by New Mexico to assess ground and 
surface water quality are described. 
below. 

Surface Water Quality Assessments 

The State uses a wide variety of generated by the United States 
methods for assessment of its water Geological Survey (USGS) are routinely 
quality. Second-party data including reviewed. The New Mexico 
discharger's reports, published literature, Environment Department (NMED) 
data stored in the United States generates large amounts of data through 
Environmental Protection Agency's intensive surveys, assessment of citizen 
(EPA's) database, as well as data complaints, special studies aimed at areas 

Water quality monitoring and other 
surveillance activities provide water 
quality data needed to (l) revise water 
quality standards, (2) establish waterbody 
monitoring/management priorities, (3) 
develop water quality-based effluent 
limitations, (4) develop total maximum 
daily loads (TMDL), (5) assess the 

Surface Water Quality Monitoring 

efficacy of point source water pollution 
controls through the National Pollutant 
Discharge Elimination System (NPDES), 
( 6) identify new areas of concern such as 
the statewide fisheries mercury study, and 
(7) evaluate the efficacy of best 
management practices (BMPs) developed 
to mitigate the impact of nonpoint 

Stream Monitoring 

of special concern (e.g., mercury 
concentration in water, sediments and 
fish), short- and long-term nonpoint 
source pollution monitoring, and effluent 
monitoring. 

sources. 
Water quality data are acquired by four 

basic forms of monitoring: (l) ambient, 
fixed station monitoring performed by the 
USGS; (2) special water quality surveys 
of priority waterbodies by NMED; (3) 
effluent monitoring; and (4) NMED 
special studies. 

Ambient Monitoring I water quality surveys, the Surface Water I on water quality data collected by the 
In addition to intensive and special Quality Bureau has for many years relied United States Geological Survey from a 
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of long-term fixed stations. 
Through 1995 the USGS maintained a 
network of 49 long-term fixed stations, 
located in almost every watershed in the 
State. The primary objective of this fixed 
station network has been to provide long
term measurements of water quality 
variables at representative points on the 
State's major streams to determine spatial 
and temporal water quality trends. These 
data are also used for determining 
TMDLs for these watersheds as required. 
Prior to 1996 the funding for this 
sampling effort was provided by an 
appropriation from the Legislature to the 
State Engineer Office, along with an 
equal match from USGS. In June 1996 
the State Engineer Office withdrew all 
future funding for water quality data 
collection and concentrated on funding 
the stream flow studies. The Surface 
Water Quality Bureau reviewed the 
fixed-station network of stations 
compared to the upcoming TMDL 
commitments and recommended a 
modified work plan involving 13 stations. 
Funding is provided by the New Mexico 
Legislature on a year-to-year basis and 
the future of fixed-station monitoring in 
New Mexico is in doubt. 

In addition to the 15 fixed-station 
water quality stations maintained by 
USGS there are two additional stations 
yielding valuable water quality data for 
the State. These stations are part of the 
National Stream-Quality Accounting 
Network (NASQAN) and are located on 
the Rio Grande in Colorado and Texas 
just outside the· New Mexico state 
boundaries. Locations of the fixed water 
quality network in the State, parameters 

Nonpoint Source Monitoring 
Under the Nonpoint Source 

Management Program, NMED conducts 
extensive water quality monitoring 
around the State to determine the 
effectiveness of BMPs used to control 
nonpoint source (NPS) pollution. 
Monitoring is also conducted in 
conjunction with targeted watershed 
demonstration projects. Intensive 
implementation of BMPs is ongoing in 

sampled, frequency of sampling and 
other related information are presented in 
Figure 20 and Table 20 in Appendix D. 

Special Stream Surveys 
Special water quality surveys involve 

three or four seasonal sampling trips 
consisting of three to four sampling runs 
each. During each seasonal trip water 
quality samples are collected and 
measurements are made of physical 
parameters at representative points along 
a stream reach over a relatively short 
period of time (four to five days). The 
purpose of these investigations is to 
determine water quality characteristics 
under specific conditions, and to 
determine where possible, cause and 
effect relationships of water quality. 

Special surveys are usually timed to 
coincide with annual periods of stress for 
the fish and macroinvertebrates of the 
waterbody, such as periods of annual low 
streamflow or highest ambient 
temperatures. Stream surveys conducted 
during 1998 and 1999 are listed in Table 
13. Benthic macroinvertebrate 
assessments to evaluate the integrity of 
aquatic communities were conducted in 
association with most of these stream 
surveys. Parameters sampled during 
special surveys are listed in Table 21 of 
Appendix D. 

The Surface Water Quality Bureau is 
currently attempting to conduct water 
quality sampling efforts in each of the 
State's watersheds every five years. 

Lake and Reservoir Monitoring 
Lake and reservoir monitoring in New 

Mexico is conducted to (I) collect 
information for standards development 
and to determine the trophic status for all 

NMED Special Studies 

these watersheds to improve water 
quality. On a statewide basis, NMED 
monitors selected projects in priority 
waterbodies such as timber harvests, road 
construction and dredge-and-fill activities 
to determine the effectiveness of BMPs 
used to protect water quality in these 
projects. 

NPS monitoring typically includes 
determinations of whether BMPs are 
being implemented as planned, and water 
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publicly-owned or operated lakes where 
little or no physical, chemical, or 
biological information exits; and (2) 
update information with regard to trophic 
status of previously studied publicly
owned lakes. Lake water quality status, 
control measures, restoration efforts, and 
the status of mercury in lakes and 
reservoirs are discussed under Chapter 
Three, Water Quality in Assessed Surface 
Waters. 

Lakes sampled during 1998 and 1999 
are listed in Table 13. These special lake 
surveys consisted of three-season 
sampling efforts from one or two stations. 
Summer surveys were also conducted on 
additional lakes. The surveys for these 
small lakes were conducted during the 
period of maximum stress to the aquatic 
ecosystem. 

Effluent Monitoring 
Receiving streams are sampled in 

conjunction with effluent samples 
collected during Compliance Sampling 
Inspections at NPDES permitted 
discharge facilities. Inspectors collect 
samples from the discharge pipe as well 
as an upstream sample and a downstream 
sample. This group of samples provides 
information on the impact, if any, of the 
discharge on the chemical quality of the 
recetvmg stream. The information is 
stored in the EPA's STORET computer 
database and can be used to determine if 
water quality standards are being violated 
as the result of a point-source discharge. 
The data also provide information 
necessary for the preparation ofNPDES 
water quality based permit effluent 
limitations. 

quality sampling upstream and 
downstream of actual or potential NPS 
problem areas. In the case of short-term 
projects such as a utility line crossing of a 
river, monitoring may be done only once 
or twice during the project. In these 
projects, turbidity monitoring is often 
used as an indicator of erosion control 
effectiveness on the project. If turbidity 
standards are violated, additional water 
quality parameters may also be checked. 



In the case of monitoring watershed 
improvement projects, samples are 
collected seasonally over a multi-year 
period. Water quality is monitored 
upstream and downstream of all major 
NPS problems and control BMPs 
implemented in the watershed. Sampling 
repeatedly over a multi-year period will 
allow the State to document the 
effectiveness and feasibility of watershed 
restoration projects in improving water 
quality. As discussed previously, other 
indicators of improvement are being 
developed and implemented. 

Future Directions: 
Monitoring and Evaluation of 

Nonpoint Source Controls 
Since 1988, New Mexico has been 

increasingly active in addressing 
nonpoint source pollution. Several 
agencies, such as the Soil & Water 
Conservation Districts (SWCD), State 
Land Office (SLO), State Parks Division 
(SPD), the State Highway & 

Transportation Department, the Natural 
Resources Conservation Service (NRCS), 
the United States Forest Service (USFS), 
and the Bureau of Land Management 
(BLM) are routinely including water 
quality BMPs to control nonpoint source 
pollution in their activities due to these 
efforts. The SWCD, NRCS, and USFS 
in conjunction with NMED have also 
initiated several major watershed 
restoration projects specifically aimed at 
NPS pollution abatement. 
Additional programs initiated by the SLO 
include a riparian improvement program 
(RIP) whose purpose is to identify, 
prioritize, and implement restoration 
projects in riparian areas and associated 
watersheds located on state trust lands in 
cooperation with lessees, adjoining land 
owners, and land management agencies. 
The SLO has also initiated a program to 
identify and control noxious weeds found 
on state trust lands. The program relies 
on cooperative efforts with land 

management agencies, C< 

governments, and other interests to 
prevent to the extent possible the SJ 
of noxious weeds and the consequen 
of productive agricultural lands. 

The USFS has also initiated se 
major watershed restoration prCJ 
specifically aimed at NPS poll~ 

Since NPS pollution often occw 
discrete episodes related to precipit 
events, it is difficult to assess 
effectiveness of these controls using 
traditional chemical water qt 
parameters. Simply stated, it is rare 
staff would be in the right place a 
right time to be able to sample the n 
from these prec1p1tation ev 
Therefore, NMED is developing phy 
and biological indicators of water qu 
in order to monitor and evaluate non] 
source control activities. Ultimate!~ 

State will have measurable physical 
biological water quality standards. 

Table 13. Special Stream Surveys, 1998-1999. 

Rio Chama Watershed 
Cimarron River Watershed 
Santa Fe River 
Red River Watershed 

Jemez River Watershed 
San Francisco Watershed 
Middle Rio Grande (Isleta to San Felipe pueblos) 

Special three-season intensive water quality lake surveys 
El Vado Lake Eagle Nest Lake Abiquiu Lake 

Single-season intensive water quality surveys were conducted on the following three lakes: 

Table 14. 

Fenton Lake 
Bottomless Lakes 

Hopewell Lake 

Playa Lake Surveys, 1999. 

M002BO.Playa 1 
M003BP.Playa 2 

COOIBQ.Playa 3 
C002BR.Playa 4 
HA02BS.Playa 5 
HA03BT.Playa 6 
C003BU.Playa 7 

HA04BV.Playa 8 
HA05BW.Playa 9 
HA06BX.Playa I 0 
C004BY.Playa II 
HAOIAJ.CHICOSAL 
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Mora County 
Mora County 

Colfax County 
Colfax County 

Harding County 
Harding County 
Colfax County 

Harding County 
Harding County 
Harding County 
Colfax County 
Colfax County 
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Various qualitative and quantitative 
measures have been used by the United 
States Environmental Protection Agency 

PROGRAM EVALUATION 

(EPA), the states, and others to measure 
the effectiveness and accomplishments of 
water quality management progrants. 

This section discusses measures that 
provide an evaluation of the overall 
effectiveness of programs for ground and 
surface water quality management. 

Costs of Surface Water Quality Programs 

The costs of administering surface 
water quality progrants in New Mexico 
reached almost $3.3 million in combined 
federal and State funds in the State fiscal 
year (July 1996-June 1997). The State's 
responsibilities in several areas of 
concern have significantly grown as a 
result of documentation of problems by 
the New Mexico Environment 
Department (NMED), increased public 
perceptions of water quality problems, 
and federal mandates, especially 
nonpoint source control efforts. 

The major expenditure under these 
progrants in 1996-1997 has been for the 
construction of municipal wastewater 
treatment facilities under the State 
revolving loan progrant. Established in 
1986, this program to date has provided 
loans worth over $66 million in 
combined federal and State funds to local 
governments. In addition, approximately 
$17 million in potential loans are 
currently under negotiation. About $18 
million remains in the fund for future 
loans. Other projects worth over $150 
million have been placed on the priority 
list. 

Despite the large amount of money 
spent on wastewater treatment facilities 
construction over the last 20 years, recent 
surveys of wastewater needs and an 
increased emphasis on water quality 
inlpacts from other pollution categories 
show that many additional needs remain. 

Value of Designated Uses 
The primary function of surface water 

quality management programs is 
maintenance of suitable water quality to 
protect existing, designated or attainable 
uses. These uses produce important 
economic and social benefits to many 
disparate groups. Protection of the 
domestic water supply use produces 
important direct public health benefits to 

riverside residents, hikers, and campers. 
Protection of the municipal water supply 
use prevents additional treatment costs to 
municipalities. Irrigated agriculture and 
grazing provide the economic and social 
bases for many small communities in 
New Mexico; thus, the irrigation and 
livestock grazing uses produce economic 
benefits not only for farmers and 
ranchers, but also spin off additional 
economic benefits to farm service 
establishments. The recreational use of 
streams and lakes in New Mexico 
produces economic and social benefits 
for both New Mexicans and residents of 
nearby states. While many of these uses 
generate direct economic benefit, it is 
important to note that the fishing use, 
which is the most dependent of all uses 
on clean water, generates over $232. 
million annually in such direct economic 
benefits (14). 

Reduction of Waste in Municipal 
Discharges to Surface Waters 

Biochemical oxygen demand (BODs) 
is a measure of the oxygen demand 
exerted by wastewater over a five-day 
period at a constant 20° C. The presence 
of high concentrations of pollutants in 
effluents results in excessive oxygen 
demand as they decompose in the water 
column which can result in significant 
depletion of instream dissolved oxygen 
downstream of a wastewater discharge. 
Consequently, reduction of oxygen 
demanding compounds in wastewater is a 
major goal of wastewater treatment. 
Treatment processes used to reduce 
oxygen demand also result in reduction 
of other pollutants, such as suspended 
solids, nutrients, trace elements, and 
organic compounds in discharged 
wastewater. 

85 

NPDES Permit Compliance 
Since passage of the federal Clean 

Water Act (CW A) in 1972, municipal 
compliance in New Mexico has increased 
dramatically (Figure II). Under its 
National Municipal Policy, EPA set a 
compliance deadline of July I, I988 for 
municipalities to achieve secondary 
treatment capability or to be on an 
enforceable schedule toward this goal. 
The State ofNew Mexico, in terms of the 
National Municipal Policy, was one of 
eight states in the nation, and the only 
state in EPA Region VI, to attain a I 00% 
compliance by the I988 deadline. 
However, this does not mean that there 
are no compliance problems. Improper 
operation and maintenance of treatment 
works and, in some cases, effluent quality 
violations still exist. In I987, Congress 
authorized EPA to assess administrative 
penalties for violations of the CW A. 
Since that time, EPA has assessed 
administrative penalties totaling 
$699,500. EPA continues to issue 
Administrative Penalty Orders. 
Since I987 two facilities, one major 
municipal and one private domestic 
utility paid an administrative penalty of 
$I25,000 each, which is the maximum 
currently allowable under the 
administrative penalty authority. Figure 
12 shows the distribution of EPA's 
administrative penalty orders by the 
penalty amount. The above 
administrative penalties are in addition to 
numerous EPA Administrative Orders 
which also address permit violations of 
lesser magnitude. Between I995 and 
I998, EPA issued 66 administrative 
orders and I 0 administrative penalty 
orders in New Mexico. Thirty-nine 
administrative orders went to unpermitted 
facilities. 
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Figure 11. Number of Major Municipal NPDES Permitees in New Mexico Achieving Secondary Treatment by Year. 

EPA prioritizes its enforcement efforts 
to emphasize facilities classified as 
'major.' Consequently, compliance 
information regarding 'minor' facility 
compliance is not as clear nor as 
measurable as that for 'major facilities. 

In the past, EPA has been reluctant to 
initiate enforcement against any minor 
facility. However, in recent years, Region 
VI of EPA has begun taking more action 
against 'minors' violating NPDES 
conditions. The State's experience in 
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performing NPDES compliance 
inspections for EPA indicates that 'minor 
facilities commonly have non-compliance 
problems which need to be addressed. 
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Figure 12. Distribution of Administrative Penalty Orders Issued by the EPA by Amount of Penalty. 
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CHAPTER FIVE GROUND WATER QUALITY IN NEW MEXICO 
The Importance of Ground Water In New Mexico 

New Mexico's ground water resources 
are of vital importance in sustaining life, 
and must be preserved for both present 
and futures generations. Approximately 
90% of the total population of the State 
depends on ground water for drinking 
water. Seventy-eight percent (78%) of 
the population are served by public 
systems with water derived from ground 
water sources. Approximately 150,000 
people, or 10% of the State population, 
depend on private wells for drinking 
water. Nearly half of the total water 
annually withdrawn for all uses in New 
Mexico, including agriculture and 
industry, is ground water, the only 
practicable source of water in many areas 
of the State. 
About 4.4 billion acre-feet of recoverable 
fresh and slightly saline water are 
estimated to be present in underground 
storage in New Mexico. Overall, the 
quality of these waters is assumed to be 
good, although there are significant 
pollution problems known to affect 
certain areas throughout the State. A 
comprehensive survey of the State's 
ground water quality has not been done, 
so a quantitative statement concerning 
ground water quality cannot be made. 

Sources of Ground Water 
Contamination 

In the late 1970s, the New Mexico 
Environment Department (NMED) began 
evaluating existing information on 
vulnerable aquifers and major known and 
potential contamination sources. 
Evaluation of existing information by 
NMED has become an ongoing process 
as focus has shifted from identification of 
major potential sources of contamination 
to specific questions about known or 
suspected ground water problems. An 
initial inventory of known or suspected 
cases of groundwater contamination 
resulting from surface impoundments and 
other facilities was concluded in 1980 
(1). An update, expansion and 
computerization of this inventory of 
ground water contamination incidents of 
all types from all sources during the years 
1927 through early 1999 is currently in 

progress. 
In general, groundwater contamination 

most frequently occurs in vulnerable 
aquifer areas where the water table is 
shallow although other factors including 
precipitation, soil type and preferential 
flow pathways also affect vulnerability. 
Vulnerability maps, based on aquifer 
depth, were prepared in 1989 for all 
counties in the State. These county maps 
are available for inspection at the 
appropriate NMED field offices and at 
the NMED Underground Storage Tank 
Bureau office in Santa Fe. The New 
Mexico Energy, Minerals and Natural 
Resources Department's developed 
vulnerability maps for the San Juan Basin 
in northwestern New Mexico in 1985 and 
1992, which are available for inspection 
at their office in Santa Fe. 

At least 1,235 ground water 
contamination plumes emanating from 
point sources, and numerous areas of 
widespread contamination from nonpoint 
sources, have been identified in the State 
from 1927 through November 1999 
(Figure 15). This contamination has 
impacted 188 public and 1,719 private 
water-supply wells (Figures 14 and 16). 
To date, 363 cases have received or will 
soon receive some degree of remediation 
(Figure 17). For the purpose of this 
report, remediation is defined as either 
removal of polluted ground water for 
beneficial use or recycling, removal of 
floating hydrocarbons or purification of 
polluted ground water followed by 
reinjection or discharge to surface waters. 
Remedial actions include removal of 

floating non-aqueous-phase liquids, 
vapor ventilation, air sparging, 
bioremediation, monitored natural 
attenuation, and a variety of pump-and
treat, pump-and-waste, or pump-and-use 
methods. The above remediation 
activities have occurred in the past, are 
occurring now or are expected to occur in 
the near future. 

Ground water contamination is known 
to have occurred at a small percentage of 
facilities operating under a Ground Water 
Discharge Permit approved by NMED or 
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OCD since the regulations became 
effective in 1977. Prevention of ground 
water contamination is clearly more cost 
effective and technically achievable than 
remediation. Approximately 13% of 
ground water contamination in the State 
have been caused by nonpoint sources, 
predominantly household septic tanks or 
cesspools. Nonpoint source contamin
ation may be caused by diffuse sources 
such as large numbers of small septic 
tanks spread over a subdivision, residual 
minerals from evapotranspiration, animal 
feedlot operations, areas disturbed by 
mineral exploration and/or storage of 
waste products, urban runoff or 
application of agricultural chemicals. 
Point source categories are shown in 
Figure I 8. These sources are include 
publicly and privately owned sewage 
treatment plants with flows over 2,000 
gallons a day, dairies, mines, food 
processing operations, industrial 
discharges, landfills and accidental spills 
or leaks. 
Nonpoint Sources of Contamination: 

Household Septic Tanks and 
Cesspools 

It is estimated that there are over 
208,000 household septic tanks or 
cesspools in the State discharging 
roughly 78 million gallons per day of 
wastewater to the subsurface. In shallow 
water table areas, the effluent percolates 
rapidly to underlying aquifers. These 
systems can pollute ground water with 
the following contaminants: 

total dissolved solids (TDS); 
iron, manganese and sulfides (anoxic 
contamination); 
nitrate; 
potentially toxic organic chemicals; 

and 
bacteria, viruses and parasites 
(microbiological contamination). 

TDS contamination occurs largely 
from 'mineral pickup,' the increase of 
minerals during domestic use. 

Anoxic contamination is a chemical 
condition in which the water is deficient 
in oxygen. It can be caused by septic 
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Contaminated Water Supply Wells 
in New Mexico. 
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Figure 16. 

Ground Water Cleanups in New Mexico. 
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Contaminated Water Supply Wells 
by Source Type 
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Figure 17. Contaminated Public and Private Water Supply Wells by Source Type in New Mexico. 

Point Sources of Ground Water 
Contamination by Source Type 

Centralized 
Sewage Works 

4.3% 

Dairies I Meat 
Packing 

2.4% 
Miscellaneous 

Industry 
10.1% 

Mining 
unknown 3 so/ 

5o/o • /O 

Above Ground 
Storage Tanks I 

Pipelines 
3.3% 

Landfills 
0.8% 
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tank discharges or by naturally occurring 
geologic deposits such as humus and 
peat. Iron, manganese and hydrogen 
sulfide, typical anoxic contaminants, can 
cause severe taste and odor problems and 
can stain laundry and porcelain, but are 
not known to be hazardous to human 
health. Nitrate contamination, on the 
other hand, typically lacks such aesthetic 
problems, but can cause 
methemoglobinemia, a rare but 
potentially serious and sometimes fatal 
disease affecting infants. Questions have 
also been raised as to whether nitrates 
can cause cancer in healthy adults. 
Ground water nitrate levels resulting 
from household septic tank 
contamination have been monitored at 
concentrations as high as thirty 
milligrams per liter as nitrogen (thirty 
mg/L as N), three times the health 
standard. 

Conditions of severe anoxic and nitrate 
contamination are mutually exclusive due 
to differences in the oxidation-reduction 
potentials of the ground water involved. 
Organic chemicals and disease-causing 
microbes, however, can occur in 
conditions of both anoxic and nitrate 
contamination. Many household 
products, especially cleaners, contain 
organic chemicals. Trichloroethylene, in 
particular, is a well-known ground water 
contaminant released by septic tank 
discharges. 

Household septic tanks and cesspools 
constitute the single largest known source 
of ground water contamination in the 
State. Widespread nitrate contamination 
and/or anoxic conditions have been 
documented in Chamita, Espanola, 
Pojoaque, Tesuque, Santa Fe, Bernalillo, 
Corrales, Albuquerque and its South 
Valley, Carnuel, Bosque Farms, Los 
Lunas, Belen, Carlsbad, Nara Visa, 
Lovington and Hobbs. 

Agriculture 
Evapotranspiration (ET) is a process in 

which water enters the atmosphere either 
by direct evaporation or by transpiration 
from living plants. Minerals left behind 
in the soil following ET water losses can 
increase the TDS of shallow ground 
water and form alkali deposits. In the 
Rio Grande Valley, for example, 
irrigation canals have diverted river water 

for hundreds of years. Percolating 
irrigation water has caused the shallow 
water table in many valley areas to rise 
and be more vulnerable to ET. This 
problem can be remedied by the 
construction of drains to lower the water 
table, as was done in Albuquerque in the 
1930s. 

Another concern with agriculture is the 
application of agricultural chemicals. 
NMED, and the U.S. Geological Survey 
have conducted various sampling projects 
for pesticides in ground water. Trace 
concentrations (low ug/1 or less) of 
arsenal, atrazine, bromacil, carbaryl, 
carbofuran, dacthal, disulfoton, DDE, 
DDT, heptachlor, lindane, metolachlor, 
napropamide, prometon, and propazine 
have been detected in ground water at 
various locations in the state. Carbon 
tetrachloride, a former grain fumigant, 
has been detected at levels up to 500 ug/1. 
Additionally, agricultural fertilizers have 
contaminated ground water with nitrate at 
several locations. 

Point Sources of Contamination: 
Oil Field Sources 

The most common cause of oil field 
contamination is the past practice of 
disposal of produced water to unlined 
pits. Other causes include leaks of crude 
petroleum and/or produced water from 
pipelines and well casings. 

Produced waters, often brines, tend to 
gravitate to the lowest part of a 
freshwater aquifer and migrate along a 
hydraulic gradient different from that of 
the water. In addition to inorganic 
contaminants, such as chloride, most 
produced waters contain aromatic 
hydrocarbons that also can contaminate 
ground water. At the present time, ninety 
percent of the approximately 454 million 
barrels of water produced annually in the 
State is injected into deep wells for the 
purposes of secondary recovery, pressure 
maintenance or disposal. 

Crude oil and natural gas condensate, if 
discharged in the liquid phase by upsets 
or spills, will float atop the water table 
and their water soluble constituents will 
dissolve into the ground water. 

An August 1989 OCD survey of 
reported spills found that nearly half were 
due to corrosion of tanks, valves or 
pipelines. 
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Oil fidd contamination of gmund J 
has been a more serious problem iJi 
southeastern production areas of the State 
than in those in the northwest part ofNe~ 
Mexico. This is due to the larger 
quantity and generally poorer quality of 
water produced in the southeast, as well 
as the relative vulnerability of 
southeastern sole-source aquifers (e.g. the 
Ogallala). Cases of documented ground 
water contamination as a result of oil and 
gas exploration and production, however, 
are increasing in northwestern New 
Mexico. A priority OCD study of 
unlined pits in northwestern New Mexico 
funded by U.S. Environmental Protection 
Agency (EPA) under a Clean Water Act 
(CWA) grant documented ground water 
contamination resulting from produced 
water disposal to unlined pits (2). 

Oil Conservation Division Ground 
Water Quality Studies 

The Cedar Hill/Animas Valley Gas 
Study is attempting to determine the 
source of natural gas in ground water and 
domestic water wells in the area along the 
Animas River north of Aztec in San Juan 
County, and extending to Bondad, 
Colorado. The study is continuing and 
has identified some oil and gas 
production wells as conduits for 
migration of natural gas. Wells found to 
be acting as conduits are required to have 
remedial cementing or to be plugged. In 
addition, OCD has instituted new 
cementing requirements for oil and gas 
wells in the San Juan Basin. 
Refined Petroleum Product Sources 
The most common cause of petroleum 

product contamination in the State is 
leaking underground storage tanks 
(LUSTs). It is estimated that less than 
5% of the approximately 4,051 
underground storage tanks in the State 
are leaking. Causes of leaks include 
overfill, and faulty installation, as well as 
tank and line corrosion. All tanks 
systems had to comply with strict new 
performance standards by December 22, 
1998. In addition to ground water 
contamination, LUSTs can cause 
explosive hazards when product vapors 
migrate to basements and utility 
corridors. 

Other sources of refined petroleum 
product contamination include leaks and 
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. tank-bottom water discharges from 
above-ground storage tanks, leaks and 
hydrostatic test water discharges from 
pipelines, transportation accidents and 
waste oil disposal. 

Nitrate Sources 
Point sources of nitrate contamination 

include sewage treatment plants, 
residential and commercial septic tank 
leachfields, food processing facilities, 
dairies, slaughterhouses, fertilizers, 
mining facilities, explosives disposal 
sites, and other industrial facilities. 
Nitrate contamination, such as from 
mining, can result in considerably higher 
concentrations (e.g. 500 mg!L as N) than 
those resulting domestic wastewater, 
which seldom exceed 30 mg!L as N (the 
health standard is 10 mg!L). Dairies, 
which are common in New Mexico, can 
cause nitrate contamination up to 280 
mg!L asN. 

Many discharge plans reviewed by 
NMED are for domestic wastewater 
disposal systems. Systems subject to 
discharge plan requirements include both 
private domestic wastewater systems 
discharging over 2,000 gallons a day, 
such as those serving trailer parks and 
resort developments, and public systems 
such as municipal sewage disposal 
systems which do not discharge to 
"waters of the United States" (40 CFR § 
122.2). 

The number of dairies in New Mexico 
has rapidly increased over the last 
decade. Currently there are 164 dairies 
in the state, and as of the end of 1998, 
there were approximately 155 dairies 
which discharge wastewater under 
ground water discharge permits. Ground 
water contamination identified at dairy 
operations is generally characterized as 
nitrate, chloride and\or TDS 
concentrations which exceed the WQCC 
ground water standards. 

Solvents Sources 
Halogenated or aromatic solvents are 

used by many different industries such as 
machine shops and electronics firms, and 
also occur in a variety of household 
products. The most common solvents 

being detected in the State's ground water 
are benzenes and chlorinated methanes, 
ethanes, ethylenes and propanes. 

Metals/Minerals Sources 
Extraction of a variety of minerals is an 

important activity in New Mexico, with 
copper, molybdenum and uranium 
receiving major permitting attention in 
past years. At present, all former 
uranium mills are closed or undergoing 
reclamation and remediation with the 
exception of Quivera Mining Company 
which is on standby for possible ore 
processing in the future. Copper and 
molybdenum mining operations continue 
to operate and expand operations in New 
Mexico. Mining ground water discharge 
permitting is expected to be a priority for 
the next few years and NMED is in the 
process of modifying all mining permits 
to incorporate comprehensive corrective 
action plans to address existing ground 
water contamination and closure plans 
which will protect ground water quality 
after mining operations cease. 

Contamination by metals and/or 
minerals may be caused by mining and 
milling or other ore processing activity. 
Common contaminants include sulfate, 
pH, nitrate, total dissolved solids, heavy 
metals, radionuclides and other trace 
elements. 

Ore refining mills produce large 
quantities of tailings, the raffinate of 
which typically contains elevated levels 
of metals/minerals. Due to engineering 
convenience and economic advantages, 
tailing impoundments have often been 
located in alluvial valleys close to the 
mill. This frequently causes ground 
water contamination, which persists long 
after removal or amelioration of the 
sources of contamination. 

Public Landf"alls 
Concern about the potential for 

landfills to contaminate ground water has 
grown in recent years. Very little is 
known about the composition of wastes 
buried in landfills in the State. 
Constituents known to occur in landfill 
leachate include chlorides, nitrogen 
species, solvents and a large number of 
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other organic contaminants. 
Household wastes alone contain a large 

number of leachable constituents. 1n 
Oklahoma, for example, more than forty 
organic compounds, including phthalates 
and alkybenzenes, were detected in 
ground water contaminated by a landfill 
that did not receive appreciable amounts 
of industrial wastes (3). ln an 
Albuquerque survey of household 
hazardous waste, more than 50% of the 
wastes identified were disposed of in area 
landfills, including more than 53,000 
gallons of used motor oil per year (4). 

Large quantities of septage (solids and 
liquids pumped from septic tanks 
periodically) have in the past bee11 
discharged to unlined pits at several 
landfills in the State, a practice no longe1 
allowed. The septage in several cases hru 
been commingled with industrial waste~ 
such as produced water, waste petroleurr 
products and chlorinated solvents. 

NMED has conducted a limited stud) 
of ground water quality impacts OJ 

landfills in the State. Ground wate1 
contamination has been documented a 
eight landfills (5, 6). The United State~ 
Bureau of Land Management 1: 

conducting studies at several of it: 
landfills, particularly in Doiia Ana an< 
San Juan Counties. 

Septage Disposal 
Vacuum truck operators provide a vita 

service to septic tank owners b~ 

periodically removing accumulatec 
solids. In some areas of the State 
however, operators do not dispose o 
septage using legally or environmentall: 
sound mechanisms. Several septag• 
disposal sites have been found to contai1 
petroleum products, metals, minerals an• 
solvents. To help correct the situatioll 
NMED is in the process of developin: 
septage tracking regulations and i 
working with local governments an• 
private operators to penni 
environmentally sound and legal septag 
disposal facilities around the state. 
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PROGRAMS FOR GROUND WATER POLLUTION CONTROL 

New Mexico relies on several 
programs to protect and maintain ground 
water quality. These include programs 
established under the New Mexico Water 
Quality Act (§ 74-6-l et seq., NMSA 
1978), the major statute dealing with 
water quality management at the State 
level, as well as other programs and 
actions taken under other State law and 
regulations which have components 
related to ground water pollution (see 
Appendix E). In addition, the State 
cooperates with the federal government 
on various ground water pollution control 
programs derived from federal mandates. 
Counties and municipalities also have 
broad authorities relevant to ground 
water pollution control. Important 
aspects of both State and federal 
programs and of local authorities are 
described below. 

State Regulation of 
Ground Water Quality 

New Mexico's ground water protection 
program was well-established before 

most federal legislation addressing 
ground water quality was adopted. In 
I967, the State's first water quality 
protection law, the Water Quality Act, 
was adopted by the New Mexico 
legislature. This law was amended in 
I973 to allow the State to adopt 
regulations requiring permits for water 
quality protection. By I977 the State had 
adopted a comprehensive ground water 
quality program applicable to most types 
of discharges in the form of regulations 
promulgated by the New Mexico Water 
Quality Control Commission (WQCC). 
These regulations have been modified 
and updated over the years, but the 
framework for water quality protection in 
New Mexico has remained essentially the 
same since I977. Key features of New 
Mexico's I977 water quality protection 
rules include a requirement for 
dischargers to obtain a Ground Water 
Discharge Permit to prevent ground 
water contamination from discharges that 
have the potential to impact ground water 

quality, requirements for reporting anc 
addressing spills and releases, an1 

numerical standards for common grounc 
water contaminants. The rules anc 
standards protect all ground water in Nev 
Mexico that has a total dissolved solid 
concentration of I 0,000 mg/1 or less 
These rules have been updated througl 
the years to include additional grounc 
water quality standards, ground wate 
pollution assessment and abatemen 
regulations, and underground injectioJ 
control (UIC) requirements. Program 
established under the New Mexico Oi 
and Gas Act, Hazardous Waste Act 
Ground Water Protection Act, Solie 
Waste Act, Emergency Management Act 
Voluntary Remediation Act anc 
Environmental Improvement Act alsc 
contain provisions which are designed tc 
protect ground water quality and whicl 
implement the WQCC ground wate 
quality standards by reference. 

NEW MEXICO WATER QUALITY ACT 
AND WATER QUALITY CONTROL COMMISSION REGULATIONS 

Under the authority of the Water 
Quality Act, the New Mexico Water 
Quality Control Commission (WQCC) 
has promulgated regulations to protect 
the State's ground waters, including the 
broadly applicable ground water 
protection regulations of Subpart III, the 
more detailed additional requirements of 
Subpart V for underground injection 
control, and the spill response and 
abatement regulations found in Subparts I 
and IV. and the found in Subparts I and 
IV.These regulations are commonly 
referred to as the WQCC Regulations and 
are described in more detail below (7). 

Subpart I - Notification of 
Discharge/Removal 

Section I203 of the WQCC regulations 
imposes notification and corrective action 
requirements on any unpermitted 
discharger of any water contaminant. 
The majority of discharges currently 
handled under this regulation are spills of 
petroleum products, sewage and 

industrial chemicals. 
Relatively minor discharges handled 

under a WQCC § 1203 Corrective Action 
Report and are closed out in a short 
period of time, usually under 180 days. 
For cases that cannot be cleaned up to 
standards in I80 days, NMED and OCD 
may require the submission of an 
abatement plan pursuant to Subpart IV of 
the WQCC regulations. For more 
complicated cases, NMED uses the Toxic 
Sites Triage System, a multi-media risk
based numerical priority model to assign 
case priorities. Because oflimitations of 
staff at both NMED and OCD, only the 
most serious problems are assigned 
active case status (Figure 19). 
Subpart III - Permitting and Ground 

Water Standards 
Subpart III of the Water Quality 

Control Commission Regulations 
includes the State's ground water quality 
standards and ground water discharge 
permit/pollution prevention requirements. 
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These regulations are designed to protec 
all ground waters with total dissolvec 
solids concentrations of 10,000 mg/L o 
less for present and potential future us1 
as domestic and agricultural wate 
supply, and to protect those segments o 
surface waters which are gaining becaus 
of ground water inflow for use 
designated in the New Mexico Wate 
Quality Standards for Interstate anc 
Intrastate Streams (7). As of 1998, 4' 
numeric ground water quality standard 
had been adopted by the Water Quali~ 
Control Commission. Additionally, 8' 
organic compounds are listed as toxi1 
pollutants which cannot exceec 
concentrations in ground water whicl 
create a lifetime risk of more than on 
cancer per I 00,000 exposed persons. 

The cornerstone of the State's pollutio1 
prevention efforts are the ground wate 



·D 

IS 

il 
t, 
d 
t, 
d 
0 

-0 

h 
:r 

;t 

d 
•r 
e 
~r 

.f 
e 
s 
,r 
d 
7 
s 
y 
7 
c 
d 
b. 
e 

n 
r 

Point Source GW Contamination 
Cases vs Cleanup 

300 

250' GW 
Protection 

Act 
200 

279 

150 

100 

so I 

0 

Figure 19. Point Source Ground Water Contamination Cases in Relation to Cleanup Efforts by Regulatory Authority. 

discharge permit regulations. These 
regulations require that a person 
discharging onto or below the surface of 
the ground demonstrate he will not cause 
ground water standards to be exceeded in 
ground water at any place of withdrawal 
for present or foreseeable future use, and 
will not cause any stream standard to be 
violated Ground water discharge 
permits include operational requirements 
for the facility, ground water and effluent 
monitoring programs, and contingency 
and closure plans. The regulations also 
provide authority to require financial 
assurance for proper closure of the 
facility. Since their adoption, these 
regulations have been a relatively 
effective tool in preventing ground water 
contamination. 

NMED is delegated responsibility for 
enforcement of the State ground water 
protection regulations as they apply to 
industrial facilities (including mining), 
domestic waste treatment and disposal 
systems, municipal discharges, food 
processing facilities, and agricultural 
discharges. By the end of 1998, NMED 

had received and processed over I ,245 
discharge plans. 

OCD is delegated responsibility for 
enforcement of the State ground water 
protection regulations as they apply to oil 
refineries, natural gas processing plants 
and compressor stations, carbon dioxide 
facilities, geothermal installations, natural 
gas transmission lines, brine production 
wells and oil field service companies. 
Through December 1999, OCD was 
responsible for approximately 325 
discharge permits. The discharge permit 
requirement can be described as a 
discharge plan prepared by the discharger 
which the New Mexico Environment 
Department (NMED) or the Energy, 
Minerals and Natural Resources 
Department's Oil Conservation Division 
(OCD) approves, approves with 
conditions or disapproves. Discharges 
that are covered by these regulations 
include discharges to surface 
impoundments and leach fields, 
application of wastes to land, and 
injection or infiltration of contaminants 
into the subsurface. Among discharges 
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specifically exempted are those related to 
coal surface mining which are regulated 
under the New Mexico Coal Surface 
Mining Act(§§ 69-25A-l et seq., NMSA 
1978), discharges from oil and natural 
gas exploration and production activities 
which are regulated under the New 
Mexico Oil and Gas Act (§§ 70-2-1 et 
seq., NMSA 1978) and individual 
domestic septic tank discharges of less 
than 2,000 gallons a day, which are 
regulated under the State's liquid waste 
disposal regulations. Water used in 
irrigated agriculture is also exempted 
unless the irrigation water is effluent 
from a system for treating or disposing of 
sewage, industrial wastes, or other wastes 
that will pollute any waters of the state. 

Discharge permits usually are 
approved for a period of five years. 
Because the regulations became effective 
in 1977, many discharge plans have been 
in effect for five years or more. As a 
result, an increasing portion of the 
discharge permit review process is for 
renewal or modification of existing 
discharge plans. The number of new 
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requests for discharge permits also 
continues to increase. New permit 
requests include domestic wastewater 
treatment and disposal facilities, dairies, 
and new industrial dischargers. 

Fees collected from facilities seeking a 
ground water discharge permit help fund 
NMED and OCD discharge permit 
programs. Fees pay for approximately 
l 0% of the cost of issuing, modifYing and 
renewing permits, and periodic 
monitoring of permitted facilities. 

Implementation of the ground water 
discharge permit program also involves 
the compliance inspection of permitted 
facilities, as well as the review and 
evaluation of self-monitoring reports and 
enforcement. Compliance inspections 
generally are scheduled annually, and 
include split-sampling of monitor wells 
with the permittee. Most facilities are 
required to sample monitor wells on a 
quarterly basis, and the once a year split
sample is considered adequate to assure 
the accuracy of the self-monitoring data. 
For NMED's regulated facilities, basic 
information including date of receipt, 
whether the data was complete and 
whether there was an exceedance of the 
ground water standards, is entered into a 
computerized database. All NMED 
programs have direct access to this 
database. 
Subpart V- Underground Injection 

Control 
The State of New Mexico has primary 

enforcement authority for the 
underground injection control program 
established by the· federal Safe Drinking 

Water Act (SDWA). Primacy was 
obtained in 1982 for injection wells used 
in drilling for and production of oil and 
natural gas, known as Class II wells in 
the EPA's classification system, and for 
all other classes of wells in 1983. 
Primacy makes a state eligible for an 
annual federal grant under the SOW A. In 
New Mexico, primacy also avoids the 
necessity of having EPA run a federal 
underground injection control program in 
the State m duplication of the 
long-established State ground water 
discharge permit program. 

New Mexico's underground injection 
control program is carried out partly 
under the authority of the New Mexico 
Oil and Gas Act and partly under the 
authority of WQCC regulations 
promulgated pursuant to the New Mexico 
Water Quality Act. OCD is the lead 
State agency for the under ground 
injection control program because the 
majority of injection wells in the State are 
associated with oil and natural gas 
production. Regulation of these wells is 
described below under Oil and Gas Act. 

The WQCC regulations apply to 
underground injection wells other than 
those associated with oil and natural gas 
production. NMED administers this 
program except for OCD-administered 
brine production wells and those wells 
disposing of effluent from refineries, 
geothermal operations and the oil field 
service industry. All types of injection 
wells subject to WQCC regulations must 
comply with general ground water 
protection provisions of Subpart III. 

Class I (industrial effluent disposal) 
Class II (oil and gas activity) 
Class III (mineral extraction) 
Class IV (unpermittable injections) 
Class V (miscellaneous) 

Injection wells used for effluent 
and in situ mineral extraction must · 
meet the technical requirements 
by Subpart V of the WQCC ·~"""' ... '" 
which were adopted in 1982. 

In 1998 NMED issued a UIC 
for the injection of 648,000 
day of saline water from the 
Meredith Salinity Control Project 
class V disposal well. Lake Meredith 
the drinking water source for JV''·"'••w 
residents of ll Texas cities. Since 
construction, lake Meredith 
experienced a gradual decline in 
quality due to increasingly high 
concentrations due to a leaking 
aquifer. The salinity control project 
designed to decrease the input of 
water to the lake by pumping from 
shallow brine aquifer and reinjecting 
brine into a deeper formation 
approximately 4,000 feet below the j 
ground surface .In 1998 NMED issued a ' 
renewed/modified ground water 
discharge permit for OLD Resources to 
discharge a maximum of 200 gpm of 
neutralized hydrochloric and sulfuric acid 
wastewater to the subsurface using a 
Class I Non-Hazardous Injection well. 
The injectate is neutralized and injected 
approximately 4,350-5000 feet below 
ground surface. Although the permit has 
been issued, this facility is currently not 
operating. The ground water discharge 
permit requires financial assurance to be 
in place prior to discharging. 

An inventory of operating underground 
injection wells in New Mexico as of the 
end of 1998 shows the following: 

5 
5500 

29 
0 

369 

Enforcement of Water Quality Control Commission Regulations 

Enforcement ofWQCC regulations for 
ground water pollution control are 
pursued as resources allow. Major 
enforcement efforts are aimed at assuring 
that intentional discharges of sewage, 
industrial and mining effluents-dairy 
wastewater, and other effluents are in 

conformance with discharge permit 
requirements, which in turn should assure 
that ground water will not be degraded 
beyond standards. Other major 
enforcement efforts are aimed at 
requiring responsible parties to address 
pollution caused by leaks, spills, or other 
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discharges not made in conformance with 
regulations. 

In general, three methods for achieving 
compliance with regulations are used by 
the State. These include attempts to 
obtain voluntary compliance, including 
notices of noncompliance and settlement 
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agreements; issuance of Notices of 
Violation and compliance orders; and 
civil law suits filed in State district court 
under the Water Quality Act or 
applicable portions of the Public 
Nuisance Statute (c.f., §§ 30-8-3, 30-8-
12, NMSA 1978) or both (including 
negotiated settlement agreements filed 
with the court pursuant to those suits). 

The Water Quality Act was amended in 
1993 to provide constituent agencies of 
the WQCC with the authority to issue 
compliance orders which can include 
administrative penalties (§ 74-6-10. A. 
and C. NMSA 1978). Compliance Order 
authority provides both a deterrent to 
future illegal activities as well as 
providing a more rapid enforcement 
capability when voluntary compliance 
cannot be achieved. 

Effectiveness 
NMED has been working to improve 

the effectiveness of the ground water 
discharge permit program. For example: 
written policies and guidelines have 
improved consistency in the requirements 
imposed on different facilities and in 
communicating to the regulated 
community minimum standards for 
permit approval and the State's ground 
water pollution prevention program has 
adopted a team approach to issuing 
permits which should streamline the 
process and provide consistency. 
Requiring permits for facilities that were 
in operation at the time the program 
started in 1977 (pre-1977 facilities) has 
been an increasing priority for the ground 
water discharge program. Additionally, 
the program has been collecting industry
specific information on unpermitted 
facilities in order to systematically 
require these facilities to obtain permits. 

The program has also been working 
with older permitted facilities to bring 
them into compliance with current 
standards, policies and guidelines. 
Contingency plans which delineate 

corrective actions for operational failures 
or violations of ground water standards 
are required for all new permits and at 
renewal for existing permits plans. 
Corrective action may include source 
control measures or ground water 
remediation. Closure plans are also 
being required for new permits and for 
modifications and renewals of older 
permits. Financial assurance for closure 
and contingency plans has also been 
required for some facilities. 

Historically, facilities often made great 
efforts to avoid the permitting process. 
During the past several years, however, 
the State has established a proactive and 
cooperative working relationship with 
industry groups, and many facilities now 
view the permitting process as a routine 
part of their business startup and day-to
day operations. Furthermore, many 
lending institutions are working closely 
with the State to ensure that the facilities 
have obtained necessary permits before 
business loans are approved or renewed. 
There are many positive indications that 
the program is effective at protecting 
New Mexico's ground water resources. 

NEW MEXICO OIL AND GAS ACT 

In addition to the WQCC regulations, 
OCD administers several water 
protection programs under the Oil and 
Gas Act. The Act authorizes OCD to 
"regulate the disposition of water 
produced or used in connection with the 
drilling for or producing of oil and gas, 
or both, and to direct surface or 
subsurface disposal of such water in a 
manner that will afford reasonable 
protection against contamination of fresh 
water supplies designated by the State 
Engineer" (§ 70-2-12.B (15) NMSA 
1978). The designation by the State 
Engineer generally protects all streams 
and surface waters and all ground water 
having I 0,000 mg/L or less total 
dissolved solids, except for those ground 
waters having no present or reasonably 
foreseeable beneficial use. 

The OCD requires that permits be 
obtained statewide for drilling, for waste 
oil treatment plants and for commercial 
and centralized surface waste disposal. 

Most regulated activities allow for a 
public hearing to be requested before 
permit issuance. 

Statewide rules require surface 
disposal of oil and gas related waste 
(including produced water, sediment oil, 
and drilling fluids) to be performed in a 
manner which prevents contamination of 
fresh water. For certain geographic areas 
of the State, specific rules have been 
adopted that prohibit or limit certain 
disposal practices. Examples include 
limitations on disposal of produced water 
into unlined pits in southeastern New 
Mexico beginning in 1969, and in 
northwestern New Mexico beginning in 
1985. In 1986, rules were adopted to 
require permits for commercial and 
centralized produced water disposal 
facilities in the San Juan Basin of 
northwestern New Mexico. In 1988, 
extensive statewide rules for licensing of 
commercial surface waste disposal 
facilities were adopted. 
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The Oil Conservation Commission in 
January 1993 adopted Order R -7940C, a 
set of stringent rules governing the 
disposal of produced water from oil and 
gas wells. These rules expand previously 
defined vulnerable ground water areas, 
create wellhead protection areas and 
prohibits the disposal of oil and gas 
wastes and water into unlined pits in 
vulnerable ground water areas in 
northwestern New Mexico. Order R-
7940C prohibits disposal of all oil and 
gas wastes into unlined pits in these areas 
and requires existing pits to be closed in 
accordance with OCD regulations and 
guidelines. In 1993 the OCD issued 
Surface Impoundment Closure 
Guidelines which provide recommended 
risk-based cleanup levels and closure 
procedures to be used in the closing of 
surface impoundments and for 
remediation of leaks, spills and releases. 
An additional fresh water related problem 
currently receiving attention is the large 



d 
il 
ji 

!'~. i' 

" 
' 

j, 
( 

number of production wells that have 
been shut in or temporarily abandoned. 
The reason for this increase is that the 
lower price of oil and natural gas since 
1985 has led to the shutdown of marginal 
producing wells. However, these wells 
cannot be left indefinitely in this 
condition because natural processes 
cause casing deterioration that can lead to 
interstrata communication and possible 
fresh water contamination. As of the end 
of 1996, there were 48,022 producing oil 
and gas wells and 7,420 wells which were 
shut in. OCD has instituted rule changes 
to require proper temporary plugging for 
wells shut in for over six months. Such 
plugging would be allowed for a 
maxunum of five years without 
reapproval. 

In 1989 amendments to the Oil and 
Gas Act and to the Environmental 
Improvement Act (§§ 74-l-l et seq., 
NMSA 1978) transferred responsibility 
for regulating some nonhazardous wastes 
away from NMED (under authority of the 
Environmental Improvement Act) to 
OCD (under authority of the Oil and Gas 
Act). The wastes now regulated under 
the jurisdiction ofOCD are non-domestic 
solid wastes resulting from the 
exploration, development, production, 
transportation, storage, treatment or 
refmement of crude oil, natural gas or 

geothermal energy. These wastes may be 
generated at production sites, gas plants, 
refineries and oil field service companies. 
OCD is required to regulate disposal to 

protect public health and the 
environment, and is incorporating review 
of solid waste practices in discharge plan 
review and in review of surface disposal 
applications. 
OCD performs ground water monitoring 
both to carry out responsibilities 
delegated to it by the Water Quality 
Control Commission and to ensure 
reasonable protection of fresh water as 
required by the Oil and Gas Act. OCD 
performs necessary monitoring as part of 
discharge plan review and at approved 
discharge plan sites. These discharge 
plans include the regulation of natural gas 
plants, natural gas compression facilities, 
oil refineries, geothermal installations, 
brine production wells and oil field 
service companies. At a minimum, 
inspections and sampling of effluents and 
ground water are conducted before plan 
approval and again prior to plan renewal 
In addition to monitoring carried out by 
OCD personnel, self-monitoring is also 
required of dischargers under conditions 
specified in individual discharge plans. 
Finally, monitoring at selected locations 
is conducted in response to citizen 
complaints in areas of oil and gas 

production activity. OCD is currently 
developing a computerized database 
management system for discharge plan 
and water quality monitoring. 

As with the discharge permit process 
under the Water Quality Act, the 
permitting process under the Oil and Gas 
Act is much more effective at preventing 
new pollution from current activities than 
it is at coping with historical pollution 
problems. The most common cause of 
oil field contamination is the past practice 
of produced water disposal in unlined 
pits. This has been regulated in the 
southeastern part of the State since 1969 
and in the northwestern part since 1985, 
but effects of past practices still persist. 
Although generally effective in 
controlling the effects of present 
discharges, the effectiveness of the 
regulatory program under the Oil and Gas 
Act could be improved in two areas: (I) 
upgrade temporary abandonment 
procedures to guard against interstrata 
communication at wells that are 
temporarily out of production; and (2) 
additional integrity testing and berming 
requirements to provide better 
environmental protection from leaks and 
spills at aging pipelines, tanks and other 
equipment. 

NEW MEXICO HAZARDOUS WASTE ACT 

The New Mexico Hazardous Waste 
Act (§§ 74-4-l et seq., NMSA 1978) 
authorizes the Environmental 
Improvement Board (Board) to adopt 
regulations for the management of 
hazardous waste and underground storage 
tanks (USTs). These regulations are to 
be equivalent to, and under certain 
circumstances may be more stringent 
than, federal regulations adopted by the 
EPA pursuant to the federal Resource 
Conservation and Recovery Act (RCRA). · 
However, the Board may adopt 

regulations for the management of 
hazardous waste that are more stringent 
than federal regulations adopted by the 
EPA pursuant to RCRA, after notice and 
public hearing, if the Board determines 
that such federal regulations are not 

sufficient to protect public health and the 
environment. Under this authorization, 
hazardous waste management regulations 
(which currently incorporate the federal 
regulations by reference) and 
underground storage tank regulations 
have been adopted These two regulatory 
programs are described below. This Act 
also authorizes NMED to take action to 
protect persons from harm arising from 
hazardous substance emergency incidents 
and establishes an emergency fund to be 
used for cleanup of such incidents. The 
genesis and makeup of the Board are 
described in the section on the 
Environmental Improvement Act later in 
this chapter. 
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Hazardous Waste Management 
Regulations 

Under the New Mexico Hazardous 
Waste Act, the Board adopted the 
hazardous waste management regulations 
in 1983, and most recently amended them 
in 1995. Since these regulations, with 
their subsequent amendments, are 
equivalent to EPA's regulations 
promulgated under RCRA, New Mexico 
retains authorization to administer most 
of the federal hazardous waste 
management program. This program 
applies to those wastes meeting the 
specific criteria to be considered 
'hazardous wastes' subject to the 
regulations. Many substances otherwise 
considered "hazardous" do not meet these 
criteria. 
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,, The federal Hazardous and Solid 
?'"Waste Amendments of 1984 (HSWA), 

which amended RCRA, required 
. ~significant changes to be made to the 
~~New Mexico program if authorization 
,.·was to be retained. New Mexico 

legislation enacted in 1987 and 1989 
provided the legislative authority to adopt 
most of the HSW A requirements. 
Although the State does not have 

. complete primacy to administer HSW A, 
the State can and does use its authority to 
enforce State regulations (which mirror 
federal HSW A-derived regulations) at 
RCRA facilities. On January 2, 1996, 
New Mexico received Corrective Action 
Authorization from EPA in the Federal 
Register at FR 2450 (1/26/96). EPA 
provides oversight of these actions. 

Administration of the State hazardous 
waste management regulations is carried 
out by NMED for all types of facilities, 
including oil refinement facilities. The 
regulations provide for 'cradle to grave' 
tracking and management of materials 
meeting the definition of 'hazardous 
waste'. Generators of hazardous waste 
must have EPA identification numbers, 
and can dispose of their waste only at an 
authorized facility. 

TSD Facilities 
Hazardous waste treatment, storage or 

disposal facilities (TSDFs) are required 
to obtain operating permits. Because 
site-specific detailed permits could not be 
issued immediately for every TSDF 
already in operation, EPA created a 
two-part permit system. Facilities that 
properly notified and submitted a short 
form (Part A) permit application were 
granted 'interim status'; in effect, a 
temporary operating permit until a 
site-specific operating permit could be 
issued. Interim status facilities are 
subject to a set of category-specific 
regulations. An interim status facility 
must either close under an approved 
closure plan or apply for an operating 
permit by submission of a 'Part B' 
application. All TSDFs in New Mexico 
have either applied for an operating 
permit or submitted closure plans for 
their hazardous waste units. In New 
Mexico, there are thirteen permitted 
TSDFs, six of which are open burn open 
detonation operations and three of which 

are mixed waste permit operations. Eight 
facilities have submitted applications for 
post closure care. 

A primary intent of the hazardous 
waste management program is to prevent 
contamination of water resources by 
hazardous waste units. Any facility 
which has a landfill, surface 
impoundment, waste pile, or land 
treatment unit which is used to treat, 
store, or dispose of hazardous waste is 
subject to ground water monitoring 
requirements. If ground water 
contamination does exist, then the permit 
will specify a corrective action program 
to halt the escape of hazardous wastes 
and to restore the ground water, both 
on-site and off-site. 

In New Mexico, the owners and 
operators of facilities that treat, store, or 
dispose of hazardous waste are subject to 
the ground water monitoring 
requirements. 

Small Quantity Generators 
An exemption from most of the 

hazardous waste management regulations 
is granted to 'conditionally exempt 
small-quantity generators,' facilities 
which generate less than 1 00 kilograms 
(kg) ofhazardous wastes a month. There 
is also a category of small quantity 
generator for the generation ofbetween a 
100 kg and a 1,000 kg a month. This 
category must follow more of the 
regulations than the generator of less than 
a 100 kg a month but not as many as the 
generator of more than a 1,000 kg a 
month. In any case, no facility is allowed 
to dispose ofhazardous wastes on its own 
property unless it is permitted as a 
disposal facility. There is currently no 
authorized disposal facility in New 
Mexico for off-site hazardous wastes. 
However, there are two storage transfer 
facilities within the State to serve as an 
accumulation point to which the 
generators can consign their wastes. The 
storage facility operator finds an 
appropriate disposal facility and the 
generator does not have to deal with the 
disposal facility. 

Household Wastes 
Household wastes are currently exempt 

from the hazardous waste regulations, but 
the disposal of items such as cleaners, 
thinners, solvents, pesticides poses a 
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threat to the ground water beneath local 
landfills and surface waters down 
gradient from such landfills. The City of 
Albuquerque periodically sponsors 
household hazardous waste collection 
events. During these events, household 
wastes are accepted by a City contractor, 
packaged and shipped to an approved 
disposal facility. Such projects should 
become more common as other 
municipalities become aware of the 
hazards to ground water posed by even 
relatively small quantities of domestic 
waste items. 

Under the State's Hazardous Waste 
Program, ground water data is being 
collected at fourteen individual sites as 
follows: two United States Department 
of Energy sites, six United States 
Department of Defense sites, one United 
States National Aeronautics and Space 
Administration site, and seven sites at 
private facilities. Monitoring parameters 
at all sites are hazardous constituents 
regulated under the federal Resource 
Conservation and Recovery Act. 
These State regulations are patterned 
after the requirements of the federal 
Resource Conservation and Recovery 

. Act. Although they are stringent, they 
are extremely cumbersome and lengthy. 
NMED's Hazardous and Radioactive 
Materials Bureau (HRMB) is developing 
measures of effectiveness. They have 
found the "population at risk" index 
recommended in EPA guidance to be 
inadequate. A measurement index should 
enable comparisons of ground water 
contamination over time based on the 
volume of contaminated water at each 
site. HRMB proposes that the index 
include three components: (1) the 
population living within a fixed distance 
from each site; (2) a current estimate of 
the volume of contaminated aquifer 
associated with each site; and, (3) 
"aquifer at ris/C' from site contamination 
should be factored into the risk estimate. 
Also needed is a measure to list sites with 
a potential for release of contaminants to 
aquifers. 

Data are not currently available to 
support this proposed measure for the six 
sites with contamination that has 
migrated off-site. 



Underground Storage Tank Program 
In New Mexico, there are an estimated 

4,252 underground storage tanks (USTs ). 
NMED is currently aware of 2,216 past 

and current cases of soil contamination 
including 639 documented cases of 
ground water contamination resulting 
from leaking USTs (LUSTs) through 
reports from NMED inspectors, 
voluntary reporting and complaint 
investigations. Approximately 39 public 
wells, 47 private and 150 water supply 
wells have been contaminated or 
threatened by LUSTs. For ten years the 
department aggressively promoted and 
enforced implementation of leak 
detection and upgrading ofUST systems 
to more stringent construction and design 
standards. Approximately 98% of active 
tanks now meet the December 22, 1998 
standards for construction, operation and 
leak detection. 

Although USTs are located throughout 
the State, they are predominantly 
associated with service stations, 
petroleum suppliers, and government 
facilities, all of which tend to be located 
in population centers. These population 
centers in turn are concentrated near 
surface water and vulnerable aquifers in 
river valleys characterized by permeable, 
unconsolidated sediments and shallow 
water tables. Without monitoring, a leak 
can go undetected for years, thus creating 
severe environmental and health 
problems that might easily have been 
remedied initially. Widespread 
compliance with the 1998 pollution 
prevention requirements is interpreted to 
result in a much lower percentage of 
leaks from the UST population in New 
Mexico. 

Requirements to report and cleanup 
leaks and spills from LUSTs and other 
sources that might impact water quality 
have been part of the WQCC regulations 
for many years. In 1987, the New 
Mexico Hazardous Waste Act was 
amended to give NMED specific 
authority to control many more aspects of 
USTs. This program applies to any 
owner or operator of an UST system 
which contains a regulated substance, 
including petroleum products and 
hazardous substances, with very few 
exceptions. 

NMED is responsible for ensuring that 
the environment and public health are not 
threatened by operation of underground 
storage tanks. This is accomplished by 
both prevention and corrective action 
activities including: 

inspecting the installation, operation 
and removal ofUSTs in the State; 
requiring upgrade of all USTs by 
December 22, 1998; 
investigating suspected and confirmed 
releases from USTs, and overseeing 
the cleanup of resulting contamination; 
implementing a public education 
program, which includes an annual 
conference and trade show, and 
extensive use of the Internet; 
administering a Corrective Action 
Fund which is used to remediate 
contamination caused by leaking 
underground storage tanks, and which 
significantly relieves tank owners and 
operators of the financial burden of 
taking corrective actions; 
rigorously enforcing regulations 
requiring presence and operation of 
leak detection mechanisms; 
development and use of innovative 
remediation technologies that ensure 
technically adequate and cost-efficient 
cleanups; and 
certifying both tank installers and 
scientists performing corrective action 
on behalf of tank owners and 
operators. 

New Mexico UST Regulations 
The New Mexico Underground Storage 
Tank Regulations were adopted by the 
Environmental Improvement Board in 
phases starting in 1989. By 1991, the 
State had in effect regulations covering 
the following areas: registration of tanks, 
assessment of fees, new and upgraded 
UST systems, general operating 
requirements for UST systems, release 
detection, reporting and corrective 
action; closure of USTs, financial 
responsibility for tank owners, and 
certification of tank installers. In 1990 
certain provisions of the regulations were 
found to be more stringent than the 
federal requirements which is a violation 
of the Hazardous Waste Act. To remedy 
the situation, the Board adopted those 
federal requirements by reference. At the 
present time the UST Regulations are 
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being revised to better clarify 
regulations, adopt new 
including the implementation 
based decision making which 
UST Bureau to better focus its 
on sites where the risk to public 
and the environment are greatest, 
addition of new options that 
governments can use to meet 
fmancial responsibility 
In June 1991 the 
Improvement Board (Board) passed 
XV of the Ground Water Protection 
(GWPA) Regulations. This ~ ..... UUlil[llll 

department priorities for corrective 
at sites contaminated by releases "'I 
regulated substances from UndergroUQ 
Storage Tanks, defmed the minimum sit 
assessment for which an owner ·e~ 
operator is responsible, and set 01: 

procedures for administering tb 
Corrective Action Fund. This fund i 
used for State-sponsored activities sue 
as investigations, mitigatior 
containment, and remediation Cl 

contamination resulting from releases Cl 

regulated substances. 
On September 22, 1992 NMED adopte 
the corrected the Corrective Action Fun 
Payment and Reimbursement Regulation 
as directed by the 1992 amendments t' 
the GWPA. NMED developed propose 
revisions to them in December 1993 an, 
they were adopted on March 4, 199..:1 
Further revisions were adopted i 
December 1994, April 1997 and Octobe 
1999. These regulations establish 
program and procedures to reimburse th 
owners, operators, or their agents fo 
their costs for corrective action 

As of October 1999 USTB of NMEI 
was overseeing corrective action at 1,1~ 
leaking underground storage tanl 
(LUST) sites. Since the program began 
I, I 06 LUST sites have been granted "N 
Further Action" status, including 76 site 
that had ground water contamination 
Federal LUST trust funds are used t< 
oversee corrective action at sites. Mos 
tank owners and operators take the 
required corrective action; but where tanl 
owners are unknown, unwilling, 01 

unable to take corrective action, the state 
Corrective Fund has been used by USTE 
to take the necessary corrective action 
USTB has addressed 97 sites in thi! 



~malllll4~rat a cost of$28.6 million. A total 
~,, of$77.9 million in state funds has been 
~. spent on corrective action at LUST sites 
'k to date. From the inception of the 

program to October 1999, USTB has 
made over 5, 482 payments totalling 

$49.3 million. NMED currently 
processes from 55 to 60 payments a 
month. 

The prevention area of the program 
(from October 1, 1995 through 
November 8, 1999) completed 4,078 

compliance inspections and iSSued -466 
notices of violation. Most facilities, 
either have corrected their violations or 
closed, and 98% of all active facilities are 
in compliance with the regulations for 
system installation and operation. 

GROUND WATER PROTECTION ACT 

The Petroleum Storage Cleanup Act, 
enacted by the New Mexico Legislature 
in 1988, was repealed in 1990 and 
replaced with the Ground Water 
Protection Act (§§ 74-6B-l et seq., 
NMSA 1978). The new act provides a 
State Corrective Action Fund for 
corrective action at sites contaminated by 

the contents of leaking underground 
storage tanks. It also recognizes that the 
owners and operators of facilities 
containing underground storage tanks 
must, under federal law, provide financial 
assurance and allows the "Corrective 
Action Fund" to serve that purpose as 
well. In 1991, the Ground Water 

Protection Act was amended to define 
"owner" as owner of an underground 
storage tank rather than owner of a site 
containing an underground storage tank, 
and allow for reimbursement of tank 
owners and operators for costs of 
corrective action. 

EMERGENCY MANAGEMENT ACT 

The Emergency Management Act, (§§ 
74-4B-l et seq., NMSA 1978) as 
amended in 1986 and again in 1989, is 
the statutory authority for New Mexico's 
hazardous materials emergency response 
program. Under the Act, the State 
government has the primary 
responsibility for management of 
hazardous materials incidents, including 
incidents contaminating surface or 
ground waters. Local governments assist 
the State in performing emergency 
response functions in their respective 
jurisdictions. The 1989 amendments 
provided that the Secretary of the New 
Mexico Department of Public Safety 
shall have the final authority to 
administer the provisions of the Act, and 
shall serve as the central coordinator to 
direct the response function of the State 

agencies which may be involved in a 
hazardous materials or radiological 
incident. 

Under the authority of the Act, New 
Mexico developed a Hazardous Materials 
Emergency Response Plan (8) which 
defines procedures and response 
functions of various State agencies. 
NMED is one of the agencies with 
responsibility for providing information 
necessary to control and mitigate 
hazardous materials and radiological 
discharge incidents. 

NMED attempts to provide such 
information to those on-site entities at 
any incident which threatens the quality 
of the environment, or poses a threat to 
public health or safety. NMED contracts 
with the New Mexico Health 
Department's Epidemiology unit to 

receive and properly refer emergency 
incident reports. During a hazardous 
materials or radiological incident, NMED 
may provide technical assistance and 
advice, provide for environmental 
monitoring and sampling when necessary, 
ensure that adequate cleanup is 
performed, and take appropriate 
enforcement action. NMED staff, 
·however, do not enter the exclusion zone 
during a hazardous materials or 
radiological incident. A contract is 
maintained with one or more firms with 
emergency response capability to furnish 
immediate response to emergency 
incidents. Work. under contract is funded 
through the Hazardous Waste Emergency 
Fund established by§ 74-4-8 of the New 
Mexico Hazardous Waste Act. 

NEW MEXICO ENVIRONMENTAL IMPROVEMENT ACT 

The New Mexico Environmental 
Improvement Act (§§ 74-l-1 et seq., 
NMSA 1978) was enacted in 1971. It 
established the Environmental 
Improvement Division (EID) of the 
Health and Environment Department. In 
1991 EID was elevated to Executive 
Office Cabinet-level status and 
redesignated the New Mexico 
Environment Department by the first 
session of the 40th Legislature. The 
Environmental Improvement Act also 

established the Environmental 
Improvement Board, consisting of five 
members appointed by the Governor for 
terms not to exceed five years, and gave 
the Board authority to promulgate 
regulations in numerous areas relevant to 
environmental management and 
consumer protection. Among regulations 
adopted by the Board are several 
affecting ground water quality, including 
those described above in the section on 
the Hazardous Waste Act, as well as 
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Liquid Waste Disposal Regulations, 
Solid Waste Management Regulations, 
and Regulations Governing Water 
Supplies. 
Liquid Waste Program Regulations 
Liquid waste is the wastewater 

discharged from homes and other 
establishments and normally includes 
wastes from toilets, baths, dishwashers, 
clothes washers, sinks and garbage 
disposals. In situations where such 
wastes cannot be disposed of through a 



,, 
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community sewage treatment plant, 
treatment and disposal must be 
accomplished through individual 
facilities. The potential problems from 
such systems vary depending upon a 
number of factors, including the type and 
design of the system, the amount of waste 
to be discharged, nearness to surface or 
ground water, amount of precipitation, 
type of soil, area and slope of land 
involved, and pollutant loading density 
due to other discharges in the area. 

In New Mexico it is estimated that 
there are over 175,000 on-site liquid 
waste disposal systems, serving 
approximately 460,000 people statewide. 
Approximately 6,000 new systems are 
installed each year according to program 
permitting records. The large majority of 
such systems ultimately discharge to 
ground water. Bacteriological, viral, and 
chemical ground water pollution can 
result from improperly sited, designed, 
constructed, and/or maintained individual 
liquid waste systems. More than one-half 
of the recorded cases of ground water 
contamination in New Mexico are 
attributed to on-site liquid waste systems. 

NMED's liquid waste program is 
directed at preventing and abating 
adverse environmental and public health 
effects from individual liquid waste 
systems receiving, treating, and disposing 
of up to 2,000 gallons of domestic 
wastewater a day. The large majority of 
such systems are 'conventional' systems 
consisting of a septic tank and drainfield 
serving a single residence. Where the 
standards cannot be met with installation 
of a conventional system due to site 
limitations, one of various recognized 
'alternative' systems may be required. By 
nature, nearly all such systems are buried, 
which makes their location, 
configuration, performance, and even 
existence difficult to determine. Their 
major negative environmental impact, 
degradation of ground water quality, is 
gradual, cumulative, and extremely 
difficult to legally prove or to correct. 

The Liquid Waste Disposal 
Regulations (L WDR) were first adopted 
by the Board in 1973, and were most 
recently amended in December 1989. 
They contain specific requirements that 
each system include a treatment unit and 

be situated in conformance with 
standards designated to protect surface 
and ground water from degradation. The 
regulations include provision for granting 
variances to the requirements in cases 
where it can be shown that site-specific 
conditions or additional treatment 
processes exist which will provide 
adequate protection. The regulations also 
allow the imposition of more stringent 
requirements where necessary to prevent 
a hazard to public health or the 
degradation of a body of water. The 
LWDR cover only systems that are 
exempt under the WQCC regulations 
which cover any system receiving more 
than 2,000 gallons a day design flow or 
any non-domestic waste. 

The principal method for limiting the 
impact of microbiological and soluble 
chemical contaminant pollution due to 
liquid waste systems is to restrict the 
density of systems. Many subdivisions 
were platted, approved and sold prior to 
the adoption of the current liquid waste 
disposal regulations. Lots platted prior to 
February I, 1990 complying with the 
requirements of minimum lot size 
standards in effect at the time of their 
platting are allowed to be developed with 
a single house per lot (9). While real 
estate developers have generally sought 
to subdivide property to the highest 
density legally permissible, this has 
resulted in restricting purchasers to using 
expensive alternative systems or using 
community subdivision wastewater 
systems. A certain number of lots exist 
which are simply not appropriate for 
conventional on-site systems, yet people 
desire to build and live on these lots. In 
such instances, alternative systems, lot 
expansions and legitimate variance 
allowance must be considered. 

Local city and county governments 
have legal authority for zoning and 
subdivision approval, as well as authority 
to adopt environmental protection 
standards more stringent than the State's, 
if necessary. In those areas of 
environmental sensitivity or current 
ground water problems, the counties and 
municipalities are encouraged to exercise 
their authority to prevent further local 
degradation of ground water. NMED is 
seeking local government cooperation in 
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requiring evidence of an 
NMED liquid waste permit before 
building or mobile home moving 
This would insure a higher percentaa; 
installations meeting standards. . 

Enforcement 
Enforcement activities generau; 

from information contained in'~ 
complaint to the local NMED oft 
concerning a failed system or . 
improper installation. Nearly:~ 
complaints are followed up, and nea 
all discovered violations are voluntaJ 
corrected by the system owners witb 
court action. It should be noted that 1 

violations most commonly found : 
obvious ones, such as system installat 
without a permit, improper proximity, 
system to a well or watercourse, syst 
failure such that raw sewage reaches 
soil surface, or improper dumping 
septage. Systems existing prior 
November 1973, were 'grandfathered 
and, as a consequence, so were ~ 

potential problems associated with the 
Problems and complaints about th, 

earlier systems concern cesspoc 
surfacing sewage, overflowing tanks, l 
illegal pumping. Correction of s1 
problems often involves modification 
the existing system or providing for n 
installations. 

These regulations adopted under 
authority of the Environmer 
Improvement Act control dischar: 
from individual domestic septic syste1 
These systems are responsible for m 

instances of known ground w2 
contamination in New Mexico than l 
other source. The reasons for the relat 
ineffectiveness of these regulations ~ 
(I) system siting standards are applie< 
the time of installation or modificati, 
and requiring existing system upgrade: 
meet subsequent more stringent standa 
is commonly impractical, syste 
installed under less stringent standa 
are allowed to continue to discharge; a 
(2) lots divided prior to the February 
1990 change in minimum lot s 
standards are still allowed to devel 
with on-site systems. Therefore, 1 

hazard to ground water from these ol~ 
systems, or from new systems allowec 
be installed on lots divided prior 
February 1990, is considered to 
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.,substantial. The primary available 
remedy consists of community collection, 
treatment and disposal, which is outside 
the scope of these regulations. 

Septage 
Another problem associated with liquid 

waste disposal is the disposal of the 
residual solids (i.e., septage) from septic 
tanks. Regular pumping of septic tanks is 
encouraged to preserve the capacity, and 
treatment efficacy, of disposal systems. 
Traditional methods for septage disposal 
(i.e., to municipal wastewater treatment 
plants and landfill pits) are facing 
increasing question as to their 
environmental safety. Municipal 
wastewater treatment plants face ever
increasing pressures for compliance with 
stricter NPDES effluent limitations, and 
are sometimes unwilling to bear the costs 
associated with treating septage. Landfill 
operators are faced with legal liability for 
contamination from septage disposal and 
find that public land administrators are 
less willing to take the liability associated 
with accepting septage disposal to pits. 
Also, the New Mexico Solid Waste 
Management Regulations ban disposal of 
liquids at landfills. In the arid southwest, 
the most environmentally beneficial 
method of disposal of septage derived 
from residential sources would involve 
wide-area land application with 
incorporation into the soil in areas where 
there is no threat to surface or ground 
waters. However, this procedure has 
largely been precluded by EPA's 
technical criteria for sludge (including 
septage) which was published in October 
1991 pursuant to the federal CW A. The 
number of septage disposal sites for 
which approval was applied for under 
WQCC regulations has continued to 
increase in the most recent biennium, but 
the number of approved sites still falls far 
short of the need. Illegal dumping of 
septage into sewers, watercourses, or 
arroyos is practically impossible to 
prevent. Such practices will predictably 
increase unless safe, legal methods are 
defined and promoted. NMED is in the 
process of developing septage-tracking 
regulations which will help to minimize 
illegal dumping of septage in unpermitted 
areas. 

Public Drinking Water Supply 
Programs 

The quality of water provided by 
public water supply systems in New 
Mexico is one measure of ground water 
quality. The primary contaminants in 
public water supply systems in New 
Mexico are total coliforms and nitrates, 
most often originating from human and 
animal waste and septic tanks 
respectively. However, as a result of 
expanded federal sampling requirements 
volatile organic contaminants (VOCs) are 
being discovered to be more widespread 
than previously recognized. Some wells 
have been shut down because of VOCs, 
while others have installed treatment 
systems. New Mexico also has naturally 
occurring elements including arsenic, 
fluorine, radium, radon, selenium, and 
uranium which may adversely affect the 
quality of drinking water. 

1996 reauthorization of the federal 
Safe Drinking Water Act (SDWA) 
mandates that EPA set new or revised 
standards for two constituents which are 
naturally occurring in New Mexico 
ground water: radon and arsenic. 

EPA must promulgate a standard for 
radon by December 2000, with a 
proposal by August 1999. There is at 
present no drinking water standard for 
radon. Radon is an important issue for 
this state. Present sampling data suggest 
that radon could possibly be evident in 
84% of New Mexico's water supply 
wells. Annual treatment costs to remove 
radon could be substantial, depending on 
the level at which EPA sets the standard 
Under the 1996 amendments to the Safe 
Drinking Water Act, New Mexico may 
seek a waiver from this rule by: 

Seeking a risk assessment and risk 
reduction study from an independent 
scientific organization; 
Propose a standard based on that 
assessment; 
New Mexico may adopt a less stringent 
standard with multimedia mitigation. 

EPA promulgation of a revised 
regulation for arsenic has been mandated 
for no later than January 1, 200 l. The 
present standard for arsenic is 0.05 mg/1, 
and suggestions for a revised standard 
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range from 0.002 mg/1 upwards. In New 
Mexico, arsenic naturally occurs at or 
above 0.002 mg/1 in more than fifty 
percent of the state's water supplies. Like 
radon, the costs to remove arsenic could 
be substantial depending on the level at 
which EPA sets the standard. 

Recent studies for the City of 
Albuquerque have shown that compliance 
with a new SOW A standard for arsenic 
would have capital outlay costs ranging 
from $100 million for a standard of 20 
ug/L to >$300 million if the standard is 
set at 5 ug/L. Annual operating and 
maintenance fees for the compliance 
program would range from about $2 
million to over $15 million using the 
above figures. Conservative statewide 
costs could double these estimates. 
These are huge costs that will have no 
measurable benefit in terms of reduced 
mortality or morbidity. EPA is in the 
process of conducting epidemiology 
studies to support this standard, however, 
they will not be completed until I to 2 
years after the standard has been 
promulgated. There have been no 
scientific studies to date in the United 
States which demonstrate any verifiable 
evidence of deleterious health risks to 
humans greater than l 04 concerning 
longterm ingestion of aqueous-phase 
arsenic in concentrations below 50ug/L. 

The State, in addressing these naturally 
occurring constituents, would like to 
approach these problems by a new 
approach: 

Assume a low vulnerability for most 
water systems and that the State should 
be allowed to set sampling frequencies 
based on vulnerability; 

Sample low vulnerability systems 
every five years which would reduce 
the frequency of sampling for most 
small systems; 
There would be more frequent 
monitoring for vulnerable systems thus 
focusing the resources based on the 
probable risk; 
Detection level {percent of Maximum 
Contaminant Level as set by EPA) 
triggers more frequent sampling; 
Simplification of sampling 
requirements so that it is the same for 
all types and sizes of systems. 
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Since the 1920s, almost 200 public 
water supply wells in New Mexico have 
been adversely affected by pollutants 
caused by hwnan activities. More than 
half of these wells have been taken out of 
use for hwnan consumption. Some are 
still used for non-sensitive activities such 
as road watering, while others are being 
used for blending with water from other 
wells or treated to remove impurities. 
The details of these contamination 
incidents are described below. 

Water Supply Regulations 
The Water Supply Regulations, 

adopted by the Board and which follow 
the Federal Primary Drinking Water 
Regulations, apply to public water supply 
systems. The State of New Mexico was 
granted primacy for the enforcement of 
regulations governing water supplies 
pursuant to the federal Safe Drinking 
Water Act on April 1, 1978. The State 
regulations have been, and will continue 
to be, further amended to meet the 
requirements ofthe SDWA amendments 
of 1996 if the State wishes to retain 
primacy. 

As an example of how the State is 
supporting local communities in meeting 
these standards is the Composite 
Correction Program (CCP) (10) which is 
an approach developed by the EPA and 
Process Applications, Inc. to improve 
surface water treatment plant 
performance and help assure cost
effective compliance with the Surface 
Water Treatment Rule (SWTR) which is 
included in the New Mexico Water 
Supply Regulations. The SWTR, which 
took effect on June 29, 1993, requires a 
minimum 3 log (99.9%) removaV 
inactivation of giardia cysts, a minimum 
4 log (99.99%) removaVinactivation of 
viruses, requires lower finished water 
turbidity, and requires minimwn levels of 
disinfection. These requirements are also 
listed in the NMED Primary Drinking 
Water Regulations. 

The CCP approach consists of two 
aspects, the Comprehensive Performance 
Evaluation (CPE) and Comprehensive 
Technical Assistance (CTA). A CPE is a 
thorough evaluation of an existing 
treatment plant resulting in an assessment 
of the unit treatment process capabilities 
and the impact of the operation, 

maintenance and administrative practices 
on optimal performance of the plant. 
CT A is used to optimize the performance 
of an existing plant by addressing the 
factors limiting performance which were 
identified during the CPE. The CCP 
approach can be utilized to evaluate the 
ability of a water filtration plant to meet 
the turbidity and disinfection 
requirements of the SWTR. 

The New Mexico State University 
(NMSU) Dona Ana Branch Water 
Utilities Technical Assistance Program 
has been contracted by NMED's Drinking 
Water Bureau to implement the 
evaluation and technical assistance 
process at surface water treatment 
facilities in New Mexico. 

The Safe Drinking Water Act was 
amended in 1996 (PL 104-182) and 
established new guidelines for the 
protection of the nation's public water 
systems. Congress, in amending the act, 
was relying on a good working 
partnership between the States and the 
EPA to carry out these new provisions. 
The 1996 Amendments include, among 
other things, the following: 

Elimination of mandatory additional 
water quality standards (standards for 
25 new contaminants every three 
years). Provisions for national 
regulation if the contaminants exist in 
significant and sufficient areas to 
warrant regulation (§ 1412 SDW A); 
Incorporating risk assessment and 
good scientific data as criteria for 
establishing standards. Include was the 
provision for increased flexibility for 
states to tailor monitoring and 
treatment requirements for all water 
systems and to grant variances and 
waivers to small systems (§ 1412 
SDWA); 
Specification of minimum standards 
for certification (and recertification) of 
the operators of community and 
noncommunity public water systems(§ 
1419 SDWA); 
Establishment of a Capacity 
Development Program for the states. 
In New Mexico, the capacity 
development program is operated by 
the Environmental Finance Center 
through the New Mexico Engineering 
Research Institute/ University of New 
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Mexico. The long term goal 
project is to create a more ... U,ilOJie'al 

consistent method of evaluating 
water systems viability and to 
information to the State which 
ultimately improve the foeus 
application of technical assistance 
funding to small water systems (§ 
SDWA); 
Provisions for a federal 
assistance program administered 
States as a Drinking Water 
Revolving Loan Fund. This finid~ 
would provide low interest loans to' 
water systems for capital 
improvements and other activities (§' 
1452 SDWA); and 
More emphasis on proactive protection 
of sources for drinking water rather 
than the reactive after the fact detection 
and treatment (§§ 1429, 1453 and 
1454 SDWA). 

Most requirements of the State 
regulations pertain to the quality of water 
delivered (i.e., end of pipe) by public 
water supply systems. Other provisions 
provide for protection of public health by 
setting requirements for siting, 
construction, operation, and maintenance 
of public water supply systems. The 
State regulations have been, and will 
continue to be, further amended to meet 
the requirements of the SDWA 
amendments of 1986 if the State wishes 
to retain primacy. 

The first session of the 39th Legislature 
empowered NMED to collect fees from 
water systems for services provided to 
water systems to assist in complying with 
the new requirements. In the Fall of 
1989, a fee structure was established to 
fund NMED services requested by water 
systems in pursuit of compliance with 

the Amendments. 
NMED currently regulates I ,223 

public water systems in New Mexico. 
Nearly all of these water supplies are 
derived from ground water sources. Four 
hundred ninety-five are 'non-community 
water systems' which are sampled for 
nitrates once every 4 years. There are 
596 'community systems' which are 
sampled for nitrates, fluoride and trace 
elements (i.e., arsenic, barium, cadrniwn, 
chromium, lead, mercury, seleniwn and 
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silver) once every 3 years; for 
radiological parameters (gross a (alpha), 
radium226 and radium228

) every 4 years; 
and 8 regulated organic chemicals and 51 
other contaminants once every 3 to 5 
years depending on the vulnerability of 
the water supply sources. 

Monitoring for trihalomethanes is 
required annually for systems serving 
populations greater than 10,000. A new 
class of public water supply has been 
defined: 'non-transient non-community' 
water systems. New Mexico has 159 
such systems serving schools, factories, 
etc. These systems will be required to 
monitor the same parameters and on the 
same schedule that 'community systems' 
do now. All public water supply systems 
are required to conduct periodic 
microbiologic analyses. Analyses consist 
of total coliform counts and are done on a 
frequency determined by the population 
served. 

Monitoring required by the State and 
federal regulations governing water 
supplies is usually performed by the 
water supply operators. In addition, 
NMED periodically collects samples for 
all parameters. 

Source Water Protection: 
Wellhead Protection Programs 

The NMED Drinking Water Bureau is 
the primary contact for Wellhead 
Protection throughout New Mexico. 
Since its approval by EPA in 1990, the 
New Mexico Wellhead Protection 
Program (WHPP) has increased 
community participation in drinking 
water protection by providing technical 
assistance, identifying potential sources 
of contamination, and creating Wellhead 
Protection Areas throughout New 
Mexico. The WHPP became a part of 
the Source Water Assessment and 
Protection Program (SWAPP) with the 
1996 Amendments to the Safe Drinking 
Water Act. 

In New Mexico, Wellhead Protection 
is a voluntary, community-based program 
designed to prevent pollution and protect 
drinking water quality. A Wellhead 
Protection Area (WPA) is a delineated 
space around a wellhead (i.e. a 1000-foot 
radius) to reduce potential sources of 
contamination in that zone. Other 
specific wellhead protection measures 
include a sanitary seal of the well, a four
inch thick cement pad sloping away from 

the well casing, and a fence or wellhouse 
to protect the well from vandalism and 
contamination. 

New Mexico communities have a 
vested interest in safeguarding their 
sources of drinking water. With a 
growing population and increased 
demands for safe, clean water, more 
communities are recognizing the need to 
create WPAs, enact longterm water 
resource plans, and implement best 
management practices that directly relate 
to the public water supply. Using the 
following five-step process, a WHPP is 
useful for pollution prevention and 
drinking water quality protection. 

Five steps to wellhead protection 
include: 
1. Form a community-based wellhead 
protection team; 
2. Define the area to be protected; 
3. Identify actual and potential sources 
of contamination; 
4. Manage the wellhead protection zone; 
and 
5. Develop a plan for emergencies and 
the future. 

NEW MEXICO SOLID WASTE ACT 

New Mexico has responded to 
increasing discoveries of ground water 
pollution below old landfills and the 
additional perceived threat oflarge scale 
disposal of other states' solid waste in 
New Mexico. 

In 1990, the State Legislature passed 
the Solid Waste Act. This new law(§§ 
74-9-1 through 74-9-42 and §§ 74-9-72 
through 74-9-73, NMSA 1978) mandated 
development of a comprehensive 
statewide solid waste management 
program. It also authorized NMED to 
impose fees for processing permit 
applications, seek increased penalties for 
noncompliance and expand facility 
requirements for permitting and fmancial 
responsibility. The Act was amended in 
1993 and required local governments to 
provide financial assurance and 
established permit life criteria for private 
and public entities while expanding the 
public notice requirements to tribal 

governments. In October of 1991, EPA 
promulgated the federal Part 258 
requirements for municipal landfills, 
which became effective in October of 
1993. Certain options were provided to 
states that could demonstrate that their 
permit programs were sufficient to 
implement requirements equivalent to the 
federal criteria. In response to the 
amendments to the Solid Waste Act, the 
promulgation of the federal criteria, and 
recommendation provided in a statewide 
solid waste management plan, the 
Environmental Improvement Board 
adopted extensive amendments to the 
regulations on July 8, 1994. The 
regulations became effective on August 
17, 1994. Application to EPA for federal 
approval of the State program was made 
on July 18, 1994 was received on 
December 21,1994. 

The Solid Waste Management 
Regulations establish permit 
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requirements for landfills, recycling 
facilities, processing facilities 
(preparation of waste for reuse), special 
waste (waste with unique handling, 
transport or disposal requirements - such 
as asbestos and infectious waste), 
composting facilities, transformation 
facilities (e.g., incinerators, distillation 
and gasification operations) and transfer 
stations. Particular categories of waste 
handling and disposal facilities are 
governed by specific siting and design 
criteria, operational requirements and 
closure and postclosure requirements. 
Financial assurance is required for 
closure and postclosure care and ground 
water monitoring. Certified operators are 
required for most solid waste facilities. 
Where monitoring wells show ground 
water contamination, remediation is 
required. Numerical standards for water 
quality parameters are established, and 
for contaminants with potentially serious 
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health, safety or environmental effects, 
remedial action levels are generally set at 
75 % of the standards. The standards 
adopted by the Board are at least as 
stringent as those adopted by the WQCC. 

Solid Waste Disposal 
The most widely used method of solid 

waste disposal is land disposal. As of 
December 1999, there are approximately 
48 active landfills operating in New 
Mexico of which 33 are municipal, 5 are 

There are several other State programs 
that contribute to the protection of 
ground water quality. These are 
summarized below and also are listed in 
Appendix E. 

Ground Water Storage 
and Recovery Act 

The recently adopted Ground Water 
Storage and Recovery Act (§§72-5A-6 et 
seq., NMSA 1978) authorizes any 
governmental entity to apply for and 
obtain a permit from the State Engineer 
to transfer existing surface or ground 
water rights to underground aquifers 
where the stored water may be recovered 
for future use by the permittee through 
ground water pumping. Permitted 
projects allow the permittee to add 
measured volumes of water by injection 
or infiltration to an aquifer or system of 
aquifers, to store the water underground, 
and to recover it for beneficial use. 
Water added to an aquifer to be stored 
for subsequent recovery for beneficial 
use pursuant to a project permit is not 
public water and is not subject to 
forfeiture. 

In adopting the Ground Water Storage 
and Recovery Act the legislature found 
that ground water recharge, storage and 
recovery have the potential to: 
(I) offer savings in the costs of capital 
investment, operation and maintenance 
and flood control and may improve water 
and environmental quality; 
(2) reduce the rate at which ground water 
levels will decline and may prevent 
overstressing or dewatering aquifer 
systems; 
(3) promote conservation of water within 
the state; 

federally owned and ten are privately 
owned. Since 1989, approximately 150 
landfills have closed, with a number of 
them being replaced with transfer stations 
for eventual transport to other landfills. 
More landfills are expected to close to 
avoid the additional requirements 
imposed by the 1994 regulations, which 
are equivalent to the federal Part 258 
requirements. It is expected the 
requirements of the Act and regulations 

OTHER STATE PROGRAMS 

(4) serve the public welfare of the state; 
and 
(5) may lead to more effective use of the 
state's water resources. 

Coal Surface Mining Regulations 
The protection of ground water quality 

at coal mines is controlled under the Coal 
Surface Mining Regulations adopted by 
the Coal Surface Mining Commission 
pursuant to the New Mexico Surface 
Mining Act(§§ 69-25A-1 et seq., NMSA 
1978). The regulations are administered 
by the Mining and Minerals Division of 
the Energy, Minerals and Natural 
Resources Department. This Division 
also administers programs under the 
Abandoned Mine Reclamation Act (§§ 
69-258-1 et seq., NMSA 1978). 

Hard Rock Mining Regulations 
Permitting of hard rock mines is 

required pursuant to the New Mexico 
Mining Act (§§ 69-36-1 to 69-36-20 
NMSA 1978) which is administered by 
the Mining and Minerals Division of the 
Energy, Minerals & Natural Resources 
Department. Rules to implement the 
Mining Act were adopted by the newly 
created Mining Commission in 1994 and 
have been amended a number of times. 
New and existing mining operations and 
exploration operations must obtain 
Mining Act permits which include 
reclamation or closeout requirements. 
The Mining Act requires the issuance of 
these permits to be closely coordinated 
with other established regulatory 
programs including NMED's ground and 
surface water protection programs, in 
order to ensure that conflicting and/or 
duplicative requirements are not imposed 
on facilities. A key provision of the 
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will result in fewer, larger, uellef··loil 

sites that will afford 
increased protection of water u:sowiaii 

The new regulations, which 
effective on January 31, 1992, PRJ•Vfllloll 

basis for adequate protection 
surface and ground water 
They require permits for new ~ 
existing facilities that require 
and hydrologic evaluations of sitCi 

l 
c<a«< 

' Mining Act is a requirement that tb 
Secretary of NMED provide 'i 
determination that environment~ 

standards, including water qualit 
standards, are expected to be met, befo~ 
a new mine permit or a closeout plan f<J 
an existing mine can be approved. ·11 

Pesticide Use and Disposal 
The use and disposal of pesticides i 

controlled under 21 NMAC 17.50 undc 
the Board of Regents of NMSU. Thi 
order was adopted pursuant to th 
Pesticide Control Act(§§ 76-4-1 et seq 
NMSA 1978) and is administered by th 
Division of Agricultural an' 
Environmental Services of the m 
Department of Agriculture. Thi 
regulatory order does not include specifi 
provisions to protect ground watc 
quality. However, the Department <J 

Agriculture is developing a generi 
Pesticides State Management Pia: 
Guidance for Ground Water Protectio1 
which will focus on management <J 

pesticides to prevent negative health an' 
environmental effects. 

Office of the State Engineer 
The New Mexico Office of the Stat 
Engineer has authority under severa 
statutes(§ 69-3-6, § 70-2-12.8 (15), ~ 
72-12-1 through 72-12-28;§ 72-13-4anl 
§ 72-13-6, NMSA 1978) to contro 
activities affecting ground water quality 
New Mexico Supreme Court decision: 
have further defined this authorit; 
(Appendix E). The State Engineer ha: 
general supervision of certain wate 
quality issues in the State. His office ha: 
authority over plugging mine discovefJ 
or drill holes, drilling, casing, an< 
plugging artesian wells to preven 



pumpage control to 
prevent water encroachment, and 
designation of aquifers to be protected by 

· .. :tbeOCD. 
The 1991 Legislature amended State 

. law to provide that periods of non-use 
during which water rights are placed in a 
water conservation program approved by 
the State Engineer and prepared by a 
conservancy district, acequia or 
community ditch or the Interstate Stream 
Commission (ISC) are not computed as 
part of the four-year forfeiture period. 

In 1987 the New Mexico Legislature 
authorized the ISC to appropriate ground 
water or purchase water rights on behalf 
of the various regions of the State and to 
make grants or loans for the purpose of 
regional water planning. The purpose of 
the regional water planning effort is to 
identify future water needs and to 
develop information needed to conserve 
water for future use. Since 1987 the 
Legislature has appropriated over 
$2,500,000 for the preparation of 
regional plans, for an update of the State 
water resources assessment data and for 
the initiation of a State water 
conservation program. These monies 
have been matched by approximately 
$500,000 in local funding plus many 
thousands of dollars of in-kind services 
and volunteer time. This program has 
funded initial water planning efforts in 
water planning regions that cover 32 of 
New Mexico's 33 counties as well as 
several water assessment studies and 
water conservation demonstration 
projects. The program has also funded 
the development and distribution of 
related educational materials. 

State Land Office 
The New Mexico State Land Office 

(SLO) administers approximately 
9,000,000 acres of surface estate and 
13,000,000 acres of mineral estate held in 
trust for New Mexico schools, 
universities and other beneficiaries. By 

In New Mexico public involvement is 
an important aspect of programs to 
protect ground water quality. Public 
participation includes public notices, 

State statute, the agency is required to 
maximize the long-term return to the 
Trust and protect the resource. The SLO 
is not authorized to expend Trust funds 
for improvement ofT rust Land; however, 
federal Agricultural Stabilization and 
Conservation Service funds or private 
funds may be expended by lessees to 
improve Trust Lands. 

The SLO has developed and is 
enforcing reclamation standards for oil 
and gas development, in addition to a 
road policy which contains elements of 
appropriate Best Management Practices 
designed to control sediment, erosion, 
and other pollutants. The agency has also 
revised its sand and gravel lease 
procedure to ( l) require a spill 
prevention and control plan which 
outlines leak and spill prevention 
methods and subsequent cleanup methods 
of any accidental spills; (2) require water 
diversion ditches up-gradient and runoff 
berms downgradient from the operation 
to prevent sediment runoff; (3) enforce 
stringent reclamation requirements; and 
is (4) currently developing the 
requirement of a systematic field 
inspection schedule for active sand and 
gravel leases. 

The agency encourages its agricultural 
lessees to enter into Great Plains 
Contracts or ranch/farm plans with the 
federal Natural Resources Conservation 
Service which provides information and 
encourages proper range management 
practices. In an effort to promote the 
longterm health of New Mexico's range 
resources, the agency has designed a 
program which rewards lessees who 
excel in managing State Trust Lands 
called the Range Stewardship Incentive 
Program. The central feature of this 
voluntary program is a 25 % fee 
reduction on each acre in good or 
excellent condition with a stable or 
upward trend. By defmition, there is 
minimal erosion and therefore minimal 

PUBLIC INVOLVEMENT 

opportunities for public hearing, and the 
formation of advisory groups for 
regulation development and revision and 
the recommendation of public policy. 
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nonpoint source pollution from rangeland 
in high ecological condition. 
Approximately 325,000 acres are 
currently managed under this program. 

The agency has made Educational 
Easements available to schools to provide 
the opportunity to teach environmental 
education and enhance student 
understanding of resource issues and the 
need for protection of the Trust resource 
for future generations. The SLO has 
worked with NMED concerning surface 
water monitoring and ground water 
discharge plans and reviews discharge 
proposals for potential impacts to the 
Trust resources regarding surface and 
ground waters. The agency is active in 
the Upper Rio Grande Basin Ecosystem 
Management Project, the Zuni River 
Watershed Project, the Statewide Water 
Plan, and the Riparian Council. In 
addition to the above, leasing of State 
Trust Lands for mining, grazing, rights
of-ways, and commercial use is being 
reviewed to address biological, 
archaeological, and other environmental 
concerns, and to apply appropriate 
stipulations to the leases in order to 
protect the quality of ground and surface 
waters. 

Additional programs initiated by the 
SLO include a riparian improvement 
program (RIP) whose purpose is to 
identify, prioritize, and implement 
restoration projects in riparian areas and 
associated watersheds located on state 
trust lands in cooperation with lessees, 
adjoining land owners, and land 
management agencies. The SLO has also 
initiated a program to identify and control 
noxious weeds found on state trust lands. 
The program relies on cooperative 
efforts with land management agencies, 
county governments, and other interests 
to prevent to the extent possible the 
spread of noxious weeds and the 
consequent loss of productive agricultural 
lands. 

Public recognition is given to businesses 
and organizations that have shown 
excellence in their efforts to protect the 
State's ground water. An example is 
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given below. 
Water Fair Program 

At one or two-day water fairs, 
NMED, cooperating agency staff, and 
local volunteers set up a mobile 
laboratory and conduct free field testing 
of drinking water samples collected by 
private citizens from their individual 
water supplies. Public concern about 
contaminated private wells led NMED to 
develop a program to conduct free tests 
for nitrate, pH, mineral content, and 
volatile organic chemicals. Tests for 
iron, manganese, sulfate, fluoride and 
sulfide can be done if warranted. Well 
numbers are assigned to each source and 
the sample results entered into the water 
fair database. Although the information 

is suitable only for screening purposes, 
follow-up samples are collected for 
laboratory analysis when health 
threatening pollutants are detected at 
levels of concern. 

When contamination of the well is 
noted by the water fair testing, follow-up 
samples are collected for laboratory 
analysis. The water supply users are 
advised of proper steps to take to protect 
themselves, and a referral is made to the 
proper ground water program so that the 
source of contamination can be found. In 
many cases, either the State or the party 
responsible for the contamination has 
provided a new water supply. 

In addition to water quality test 
results, visitors to a water fair are 

provided with health and 
prevention information. Published 
English and Spanish, packets include 
sheets about water-borne diseases, 
risks from drinking contaminated 
household toxics and pesticides, and 
illustrated brochure about New •n~:JUa[\·.,11 
ground water resources (11) 
suggests ways to prevent COiltaJmu11a~ioO: 
Water fairs bring water scientists to 
communities where they are available to 
discuss ways to protect ground water and 
proper waste disposal while answering 
questions about our ground water 
resource. The basic ground water 
information generated becomes available 
to the public and all NMED programs. 

FEDERAL PROGRAMS RELATED TO GROUND WATER QUALITY 

There are a number of federal 
programs that contribute to ground water 
quality protection in New Mexico. Some 
of these, such as the hazardous waste, 
underground injection control, and 
underground storage tank programs, are 
being carried out by the State under 
authority of State legislation and are 
described in the sections on the relevant 
State acts. Others, such as Superfund, are 
essentially federal programs in which the 
State plays a role. 

Department of Energy 
Environmental Oversight and 

Monitoring Program 
The four DOE facilities in New 

Mexico are Sandia National Laboratories 
(SNL) and the Lovelace Respiratory 
Research Institute (LRRI), formerly the 
Inhalation Toxicology Research Institute 
(ITRI) in Albuquerque, the Los Alamos 
National Laboratory (LANL) in Los 
Alamos and the Waste Isolation Pilot 
Plant (WIPP) in Carlsbad. The New 
Mexico Agreement-in-Principle is 
designed to help assure that activities at 
DOE facilities are protective of the 
public health and safety and the 
environment. To accomplish the goals of 
the agreement, an oversight program was 
developed with four primary objectives: 

To assess the DOE's compliance with 
existing laws including regulations, 
rules, and standards; 

Prioritize cleanup and compliance 
activities; 
Develop and implement a vigorous 
program of independent monitoring 
and oversight; and 
To communicate with the public so as 
to increase public knowledge of 
environmental matters about the 
facilities, including coordination with 
local and tribal governments. 

The DOE Oversight Bureau carries out 
the oversight and monitoring activities of 
the program. Although the Oversight 
Bureau has no regulatory status, it 
facilitates compliance with applicable 
environmental regulations by reporting 
water quality concerns and infractions to 
DOE and the appropriate regulatory 
NMED Bureaus (i.e., Surface Water 
Quality, Ground Water Quality, and 
Hazardous & Radioactive Materials). 
DOE Oversight Bureau staff 
communicate routinely with the public to 
increase public knowledge of oversight, 
monitoring, and environmental issues 
involving the facilities. The Oversight 
Bureau issues quarterly and annual 
implementation reports to the DOE 
describing the scope of work, objectives, 
accomplishments and significant issues 
that occurred during each period. Results 
of oversight and monitoring activities are 
also available to the public along with 
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numerous documents transmitting 
technical comments and concerns relative 
to specific program areas. These reports 
and documents are a source of reliable 
technical information for the writers of 
facility proposals and decision makers at 
regulatory agencies. 

Ground Water Protection 
at DOE Facilities 

NMED is responsible for preserving, 
protecting and perpetuating the State's 
ground water resources for future 
generations. The oversight program 
accomplishes this at DOE facilities 
through review and technical 
investigation in four broad areas: site 
wide and site-specific hydrogeology, 
waste management, surveillance and 
environmental restoration. Oversight 
Bureau staff evaluate the facility's 
conceptual hydrogeologic model, review 
the facility's investigations to improve 
their conceptual model and conduct 
studies necessary to better understand the 
hydrogeologic systems and to support 
technical recommendations at the 
facilities. 

One of the early NMED deliverables in 
the oversight program was an assessment 
of the ground water surveillance at each 
facility. This involved evaluating the 
adequacy of existing ground water 
monitoring networks and practices at the 
facilities, in view of their hydrogeologic 



" setting and the location, number and 
character of waste disposal sites. On
going surveillance activities include 
sampling and co-sampling of ground 
water at wells and springs; compiling a 
database of previous analytical results, as 
well as determining and investigating any 
trends in the concentration of constituents 
of concern. 

For information on ground water and 
surface water data, conclusions and 
recommendations from oversight and 
monitoring at New Mexico DOE 
Facilities see the NMED report titled 
Initial Inspection of Site Water Systems 
and Wells at DOE Facilities in New 
Mexico, (12) which satisfies X.A.B.3, 
Action No. 17 of the DOEJNMED 
Agreement in Principle. 

Superfund 
The 1980 federal Comprehensive 

Environmental Response, Compensation 
and Liability Act (Superfund), as 
modified by the Superfund Amendments 
and Reauthorization Act of 1986 
(SARA), provides for cleanup of inactive 
hazardous waste sites ranked on the 
National Priorities List (NPL). 
Superfund also provides for emergency 
response by the EPA to clean up 
hazardous waste sites which pose an 
imminent hazard to public health or the 
environment. Superfund further directs 
EPA to determine liability for improper 
hazardous waste disposal and to recover 
costs from responsible parties for 
cleanup. Finally, Superfund provides a 
mechanism for states and others to file 
claims to gain compensation for damages 
to natural resources. 

With the exception of the emergency 
incident provisions of the Hazardous 

Waste Act that has limited applicability, 
New Mexico has no State-funded 
program to address the problems of 
inactive or abandoned hazardous waste 
sites. EPA administers the federal 
Superfund program and is the lead 
agency for most Superfund activities in 
New Mexico. NMED maintains a Multi
Project Cooperative Agreement with 
EPA. This agreement provides l 00 % 
federal funds to allow the State the lead 
role in certain projects and to permit 
State involvement in projects where EPA 
is the lead agency. The State takes the 
lead role in identifying and investigating 
potential new Superfund sites. Twenty to 
thirty sites are investigated each year. 
The most serious sites are scored using 
the Hazard Ranking System and are 
nominated for the NPL. Nationally, there 
are approximately 1,236 sites on this list. 

Eleven New Mexico sites are 
currently included on the NPL: 
Albuquerque South Valley Site; United 
Nuclear Corporation Uranium Mill 
Tailings in McKinley County; Homestake 
Mining Company Uranium Mill Tailings 
in Cibola County; Atchison, Topeka and 
Santa Fe Railroad sites in Clovis and 
Albuquerque; Prewitt Refinery in 
McKinley County; Cleveland Mill in 
Grant Count; Lee Acres Landfill in San 
Juan County and Cimarron Mining 
Company in Lincoln County. The North 
railroad A venue Plume site in Espanola, 
Rio Arriba County, and the Fruit Avenue 
plume in downtown Albuquerque, 
Bernalillo County, were included on the 
NPL in 1999. The old Rinchem 
Company site in Albuquerque was 
deleted from the NPL in December 1998. 

EPA is the lead agency for the 

required Remedial Investigations and 
Feasibility Studies at these sites with the 
exception of the North Railroad Avenue 
Plume site in Espanola and the Fruit 
A venue plume in Albuquerque that are a 
State-lead sites. EPA funds NMED to 
participate in these projects by reviewing 
and commenting on workplans, proposals 
and reports. Federal law requires New 
Mexico to pay ten % of final Superfund 
remedies when federal Superfund money 
is used for remedial actions. 

Superfund has conducted several 
emergency removals in New Mexico. 
EPA investigates candidates for 
emergency removals and performs the 
cleanups, if deemed necessary. NMED 
works with EPA to determine when such 
action is necessary. Between January 
1997 and December 1998, NMED 
oversaw the removal assessments at 4 
sites and removal actions at 2 abandoned 
mining sites. 

Between January 1997 and December 
1998, NMED's federally funded 
Superfund Program completed 35 site 
investigations requiring varying degrees 
of effort. These sites investigated can be 
categorized as follows: 24 solvent sites; 7 
mining sites, l landfill, and 4 other sites. 
Several sites have received more than one 
level of investigation. 
The Superfund Program has also 
provided Management Assistance to EPA 
on 9 EPA-lead NPL sites which have 
required varying degrees of effort from 
reviewing and supplying comments to 
creating reports such as Human Health 
and Ecological Risk Assessments and 
overseeing Administrative Orders on 
Consent. 

OTHER GROUND WATER QUALITY MONITORING 

More Federal Programs 
Please see the Office of Technology 

Assessment's Protecting the Nation's 
Ground Water from Contamination (13) 
and the Environmental Protection 
Agency's Protecting the Nation's Ground 
Water: EPA's Strategy for the 1990s (14) 
for summaries of federal programs, 
including some of the programs 

described below. 
U. S. Geological Survey 

USGS, through its Water Resources 
Division's District Office in Albuquerque, 
often obtains information on the quality 
of ground water as part of limited 
duration studies conducted in New 
Mexico. These studies are conducted for 
specific ground water systems in 
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cooperation with State, local or other 
federal agencies. Information about these 
and other activities are available through 
bibliographies and catalogs of 
information. USGS also publishes 
"Water Resources Data New Mexico," an 
annual report which includes ground 
water levels and water quality data. The 
report explains how to obtain access to 



r 
! 
~· 

WATSTORE, the national water data 
storage and retrieval system established 
for handling water data collected through 
the activities of USGS, and for providing 
an effective and efficient means of 
releasing the data to the public. 

More State Programs 
Office of the State Engineer 

The Office of the State Engineer along 
with the SWCD, the SPD and the USGS 
cooperate in ground water quality 
monitoring in conjunction with the State 
Engineer's primary mission of 
administering use of the State's water 
resources. Areas from which extensive 
salinity data are available include the 
Roswell and San Juan Basins, the 
Bolson-Mesilla Valley, and Curry and 
Roosevelt Counties. 

Other Sources 
Other organizations who collect, 

record, or make use of other sources of 
ground water data to create useful reports 
include the New Mexico Water 
Resources Research Institute, the New 
Mexico Agricultural Extension Service, 
the Mining and Minerals Division of the 
Energy, Minerals, and Natural Resources 
Department and New Mexico Bureau of 
Mines and Mineral Resources. 
Monitoring activities are also undertaken 
by the United States Bureau of Land 
Management under their statutory 
authority. 

Ground Water Quality Monitoring 
and Data Management 

During the past several decades, 
numerous federal, State and other 
government agencies have generated a 
large body of ground water quality and 
related data in New Mexico. Also, large 
amounts of data concerning known and 
potential contamination sources are kept 

by various entities. There is, however, no 
comprehensive bibliographic or data 
retrieval system for all ground water 
quality resources in New Mexico. 

The plethora of ground water-related 
databases creates two major problems. 
First, it is difficult for water quality 
investigators to acquire comprehensive 
information needed, for example, to 
establish background water quality 
conditions. Secondly, information 
pertaining to historic water quality 
problems has often been filed away, 
forgotten or otherwise effectively lost. 
This situation creates unnecessary 
hardships for those who must deal with 
new developments in such cases. Poorly 
accessible information may cause 
investigators to arrive at erroneous 
conclusions, repeat past investigations or 
spend excessive amounts of staff time 
obtaining data. 

Substantial progress has been made 
during the past few years to rectify some 
of the above problems. A major effort to 
computerize data management systems 
within NMED has been undertaken. Also 
efforts to integrate State and federal data 
systems have been started 

There is a widespread need to share 
ground water data between programs 
within NMED. In part because of this 
need, a Data General minicomputer 
system was installed in early 1990. One 
purpose of this system was to make data 
sharing among NMED programs easier 
by having programs transform their 
databases currently stored on multiple 
personal computer systems to a single 
database on the minicomputer. This 
solves the problem of having data on 
stand-alone independent computer 
systems using incompatible hardware and 

software and widely varying data 
formats. Finally, the minicomputer has a 
dedicated hookup to the EPA computer 
network. The result of this new computer 
system has been to facilitate data 
exchange within NMED, as well as 
enhance electronic communication with ~~ 
EPA. 

Other ground water quality data 
management activities in New Mexico 
are noteworthy and are summarized in the 
rest of this section. NMED has 
developed substantial capability to model 
hydraulic head, mass transport and 
geochemical conditions in ground water. 
As more data management applications 

are transferred to NMED's minicomputer 
system, it is expected that some of these 
models will become available on the 
minicomputer. 

Also of note is the growing use of 
geographic information systems (GIS) in 
the State for the management of ground 
water and other related environmental 
data. ARC/INFO software has become 
the de facto standard for GIS 
development in New Mexico. The Water 
Resources Division of USGS in 
Albuquerque has developed extensive 
GIS map data-layers relating to ground 
water quality issues. The City of 
Albuquerque has also accumulated some 
information in their GIS that is useful for 
ground water quality analysis. The State 
Engineer Office has started to develop 
GIS capabilities that will be used for 
ground water administration and data 
analysis. 

Currently, the SWQB uses GIS to 
document water quality impacts and to 
provide coverages for use by various 
bureaus within the department for public 
meetings, grant-related requirements and 
general information dissemination. 

COUNTY AND MUNICIPAL AUTHORITIES RELATED TO GROUND WATER QUALITY 

The New Mexico State Legislature has 
given extensive authority to counties and 
municipalities in the areas of regulation 
of land use and of protection of public 
health and safety, areas with substantial 
implications for ground water quality 
protection. The principal statutes in these 
areas are summarized in Appendix E, 

while the most important aspects for 
water quality are described below. The 
statutes grant to local governments broad 
authority to adopt regulations or take 
other measures pertaining to protection of 
health, suppression of disease, sewage 
facilities, water facilities, refuse 
collection and disposal, etc. In reviewing 
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these statutes, one should be aware of the 
provision in § 4-37-1, NMSA 1978 
which states: "All counties are granted 
the same powers that are granted 
municipalities except for those powers 
that are inconsistent with statutory or 
constitutional limitations placed on 
counties." 



Although counties and municipalities 
have extensive legislative authority to 
institute measures to protect ground water 
quality, most have not taken full 
advantage of this authority. One reason 
is that most counties and municipalities 
have limited resources. Another factor 
that deters some local governments from 
instituting aggressive ground water 
protection programs is a division of 
opinion among citizens about land use 
regulations that limit what they can do 
with their property, and whether such 
programs are desirable. 

Subdivision Regulations 
The New Mexico Subdivision Act, first 

adopted in I973, was extensively 
amended in I995. The new amendments 
change the definition of "subdivision" to 
include almost all divisions of land. 
They require counties to adopt 
regulations regarding items of critical 
concern such as water availability and 
quality, utility easements, roads, 
protection of cultural sites, and liquid and 

solid waste disposal. Under the new 
amendments the subdivider must meet the 
needs of the subdivision with respect to 
these items; previously, the subdivider 
only had to satisfy whatever proposals he 
made in his disclosure statement. The 
Counties of Bernalillo, Doiia Ana and 
Santa Fe had until July I, 1996 to adopt 
regulations meeting the new criteria, 
whereas all other counties have until July 
I, I997 to do so. 

Planning and Zoning 
Counties and municipalities have 

authority for planning and platting and, 
under the Zoning Enabling Act (§§ 
3-2I-I et seq., NMSA I978), authority to 
establish zoning restrictions designed, 
among other things, to promote health 
and general welfare and to facilitate 
adequate provision for water and 
sewerage. Newly discovered ground 
water contamination problems, resulting 
from old underground storage tanks, 
industrial wastes, septic systems, and 
evapotranspiration system leakage, have 

II3 

aroused the interest of public officials in 
new planning and land-use approaches 
based on very real, current needs, and 
may well provide the impetus for a new 
generation of realistic land-use 
regulation. 

Conditions Applied to State 
Requirements 

A condition affecting what the State 
can require of local governments was 
added to the Constitution of the State of 
New Mexico in 1984: 
"A State rule or regulation mandating 
any county or city to engage in any new 
activity, to provide any new service or to 
increase any current level of activity or 
to provide any service beyond that 
required by existing law, shall not have 
the force of law, unless, or until, the State 
provides sufficient new funding or a 
means of new funding to the county or 
city to pay the cost of peiforming the 
mandated activity or service for the 
period of time during which the activity 
or service is required to be peiformed." 
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Appendix A 

Background Information on Surface Waters 



Appendix A. New Mexico Geographic Information Summary. 
Data is from 1990 Census of Population and Housing, 
United States Environmental Protection Agency and 

the New Mexico Environment Department. 

Summary Information 

State Population 

State surface area (sq. mi.) 

Number of water quality basins 

Total number of stream milesa 

- Number of perennial stream miles a 

- Number of intermittent stream miles 

- Number of ditch/canal miles 

- Number of border stream miles 

Number oflakes/reservoirsa 

Acres of lakes/reservoirs a 

Acres of freshwater wetlands 

1,515,069 

121,666 

11 

110,741 

8,682 

99,332 

2727 

0 

5,973 

997,467 

Unknown 

Preliminary estimate made by the U.S. Environmental Protection Agency as documented in "Reach File 3." Total stream miles include mileage for perennial, 
intermittent and ephemeral streams as well as for ditches and canals. Number and acreage of lakes include all types of lakes. 
NMED estimates the number of perennial river miles in New Mexico to be 5,948 and the number of freshwater, publicly accessible lakes to be 170, totaling 
135,410 acres. 

Summary of Classified Uses 

In New Mexico, perennial streams, publicly owned reservoirs and permanent lakes are classified for use by the Water Quality 
Control Commission. Ephemeral waters and most intermittent streams are not classified for use. Surface waters have been 
classified for uses consistent with the goals of the Federal Clean Water Act as follows: 

Type of 
Water 

Perennial 

Streams (miles) 
Lakes (acres) 
Wetlands 

Total Waters 
Classified 

5,875b 
148,883 

0 

Waters Classified For 
Uses Consistent with 
Federal Clean Water Act 
Goals (Fishable/swimmablea) 

5,875 
148,883 

0 

Total Waters 
Unclassified 

73 
2,437 

Unknown 

The fishable goal of the Federal Clean Water Act is defined as protection and propagation offish, shellfish and wildlife. The swimmable goal is defined as 
providing for recreation in and on the water. 
b Based on a review of U.S. Geological survey 7 112 minute quadrangle maps conducted by the NMED. 
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AppendixB 

Waterbodies Fully Supporting with Impacts Observed, 
Partially, or Not Supporting Designated Attainable Uses 

Table 15: Assessed Stream Reaches Fully Supporting with Impacts Observed, Partially 
Supporting, or Not Supporting Designated or Attainable Uses -
Pages B3 through B33; 

Table 16: Assessed Lakes not Fully Supporting Designated or Attainable Uses -
Pages B35 through B47; 

Table 17: Codes for Designated Uses and Nonpoint Sources of Pollution, page B49; and 

Table 18a: Publicly Owned or Operated Lakes in New Mexico, pages B51 through B63. 

Table 18b: Publicly Owned or Operated Playa Lakes in New Mexico, pages B64 through B66. 
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Table 15. Assessed Stream Reaches either Fully s;;;,;.:;;;-~~ obs7r.;;d, P.r«:ii;' Supporting or Not 

WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
(Basin, segment) AFFECTED OF NUMBER OF FULLY I SPECIFIC 

EVALUATED OR (MILES WITHIN POLLUTANT/THREAT NPDES PERMITS SUPPORTED/ POLLUTANT 
MONITORED (ElM), STATEOFNM ON THE REACH THREATENED' OR THREAT 

ATUS JURISDICTION) (see Table 17 

rom 
Agriculture (I 500), 

to New Mexico - I 51.1 I Hydromodification (7400), I 0 I CWF I Turbidity', 
Colomdo border Recreation (8700) Stream bottom deposits r 

(Rio Gmnde, 2119), M 
Partiattr Sue~rte 
Rio Gmnde from Agriculture (1200, 1500), 
Guaj: Canyon to Removal of 

I 
MCWF, 

I 
Metals', 

Rio Pueblo de Taos 47.1 riparian vegetation (7600), 0 WWF Turbidity', 
(Rio Gmnde, 2111 ), M Unknown (9000) Stream bottom deposits r 

NotSu rtin 
Rio Gmnde from Northern 12: Rio Rancho #2; Rio Rancho #3; I I 

Border of Isleta Pueblo Geneml Electric; Albuquerque WWTP; 
to Jemez River d 38.3 Municipal point sources Siemans; PNM (Reeves Station); Sandia 

I (0200), Peak Ski Area; Delta Environmental/ LWWF, 
(Rio Gmnde, 21 05, I (34. 7) I Urban runoff/stonn sewers Diamond Shamrock; Wylie Corp.; sc. Fecal coliform 

2105.1), M (4000) Holnam: Cormles Chevron; IRR 
Duke City Distributing; 

Rio Gmnde Resources, I nco mted 
Agriculture (1200, 1500), 

Colomdo-New Mexico 

I I 
Removal of riparian 

border to New Mexico- vegetation (7600), Metals', 
Colomdo border 19.6 Streambank modification/ Total phosphorous', 

destabilization (7700), Road 0 HQCWF Tempemture' 
(Rio Gmnde, 2120), M maintenance/runoff (8300), Stream bottom deposits r 

Recreation (8 700) 
Supporting 

San Antonio River from Agriculture (1200, 1500), 
mouth on Los Pinos River Silviculture (2200), 

to the headwaters Removal of riparian 
28 vegetation (7600), I 0 I HQCWF I Stream bottom deposits 1 

(Rio Gmnde, 2120}, E Streambank modification/ 
detabilization (7700), 

PartiattyS upporting Recreation {8700) 
Costitta Creek from Agriculture (I 200, 1500}, 

New Mexico-Colomdo Hydromodification (71 00, 

I I I 
Stream bottom deposits ', 

border to irrigation 3 7400), 0 HQCWF Turbidity, 
diversion above Costilla Road maintenance/runoff Metals 
(Rio Gmnde, 21 20), M (8300) 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
AU taxies for which US EPA has prepared a fedeml Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pottutants present in conc~ntmtions or combinations such that designated or attainable uses are not supported. 
This reach includes areas who tty or in-part on Tribal Lands which are removed and sepamte from State of New Mexico jurisdictional authority. 
Futty supported; impacts observed. 

I AT I AT ACUTE CHRONIC 
LEVELS" LEVELSb 

I I I NO 

I I AI I NO 

I I I YES 

I I I 
Rio Gmnde 

Silvery 
Minnow 

Endangered 

I I AI' I NO 

I I I NO 

I AI I I NO 

NMED/S WQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT TOXICS TOXICS AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF FULLY SPECIFIC AT AT TorE 

EVALUATED OR (MILES WITHIN POLLUTANT/THREAT NPDES PERMITS SUPPORTED/ POLLUTANT ACUTE CHRONIC SPECIES 
MONITORED (ElM), STATE OF NM ON THE REACH THREATENED' OR THREAT LEVELS" LEVELS" ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a} REACH 

Costilla Creek from 
irrigation dive~ion Agriculture (I 500), 
above Costilla to Hydromodification (7400), 
ComancheCreek 13 Road maintenance/runoff 0 HQCWF Turbidity NO 

(Rio Grnnde, 2120), M (8300) 
Fully Supporting, 
Impacts Observed 

Costilla Creek from Agriculture (I 500), 
Comanche Creek to Hydromodification (7400), 

Costilla Dam Removal of riparian 
vegetation (7600), 

(Rio Grnnde, 2120), M 5 Streambank modification/ 0 HQCWF Metals' AI' NO 
destabilization (7700), 

Road maintenance/runoff 
Not Supporting (8300) 

Comanche Creek from Agriculture (1500), 
mouth on Costilla Creek to Silviculture (2300), 

Little Costilla Creek Removal of riparian Metals, 
(Rio Grnnde, 2120), M 4.3 vegetation (7600), 0 HQCWF Stream bottom deposits' AI NO 

Streambank modification/ 
Partially Supporting destabilization (7700) 

Comanche Creek from 
Little Costilla Creek 

to the headwate~ Agriculture (I 500), Tempernture ', 
(Rio Grnnde, 21 20), M 7.2 Silviculture (2300) 0 HQCWF Stream bottom deposits", NO 

Fully Supporting, 
Impacts Observed 

Cordova Creek from Construction (31 00), 
mouth on Costilla Creek Hydromodification (71 00), 

to the headwate~ Removal of Total phosphorous''. 
3.8 riparian vegetation (7600), 0 HQCWF Stream bottom deposits"'. NO 

(Rio Grnnde, 2120), E S treambank modifies tionl Turbidity' 1 

destabilization (7700), 
Not Supported Recreation (8705) 

Red River from Agriculture (I 500), 
mouth on Rio Grnnde Resource extrnction 3: Molycorp Inc.; CWF, 

to Placer Creek 20.2 (5600, 5700, 5900), Red River Fish Hatchery; LW, Metals', AI' NO 
(Rio Grnnde, 2119), M Road maintenance/runoff Red River IRR Stream bottom deposits ' 

Not Supported (8300) 
Red River from Placer Land development (3200), 

Creek to the headwate~ Resource extraction (5600, CWF, 
(Rio Grande, 2119),M 8.0 5700, 5900), 0 LW, Metals' AI' NO 

Road maintenance/runnoff IRR 
Not Supported (8300) 

Agriculture (1500), 
Bitter Creek from Resource extraction 

mouth on Red River - (51 00, 5800), Removal of 
to the headwate~ riparian vegetation (7600), 

7.1 Streambank modification/ 0 HQCWF Metals, AI' :",; t ,, NO.if. 
(Rio Grande, 21 20), M destabilization (7700}, Stream bottom deposits " i\~.i :.t~- A-ll_(.; 

Road maintenance/runoff l.", 1 i ,: .. ···'·" .di~C.Wi • ~ . · · 
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~~ul.:> uppum:u 

mouth on Red River 
to the headwaters 

(Rio Grande, 2120), M 

mouth on Red River 
to the headwaters 

(Rio Grande, 2120), M 

from 
mouth on Red River 

to the headwaters 
(Rio Grande, 21 20), M 

Not 
Rio Fernando de Taos 

from mouth on Rio Pueblo 
de Taos 

to the headwaters 
(Rio Grande, 2120), M 

Rio Pueblo de Taos from 
mouth on Rio Grande to 
Rio Grande del Rancho 
(Rio Grande, 2119), M 

from mouth on Rio Pueblo 
de Taos to bridge on State 

Hwy518 
(Rio Grande, 2119), E 

Rio Santa Barbara from 
Picuris Pueblo boundary 

to USFS Boundary d 

(Rio Grande, 2120), M 

Rio Santa Barbara from 
USFS boundary to 

confluence of East and 
West Forks 

(Rio Grande, 2120), M 
Fully Supporting, 

4.3 

1.3 

14.6 

15.6 

7.5 

13.6 

9.2 

(4.1) 

4.0 

(5200, 5900), 
Removal of 

riparian vegetation (7600), 
Streambank modification I 

destabilization (7700), 

Resource extraction 
(5300, 5900), Removal of 
riparian vegetation (7600), 
S treambank modification/ 

Streambank modification/ 
destabilization (7700), 

Road maintenance/runoff 
(8300) 

Agriculture (1500), 
Onsite Wastewater Systems 

(6500), Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Recreation (8700. 8701 

Municipal point sources 
(0200), 

Agriculture (1500) 

Agriculture (1200, 1500), 
Road construction (31 00), 

Removal of 
riparian vegetation (7600), 
Streambank modification I 

destabilization 
Agriculture (1500), 

Construction (3200), 
Hydromodification (7400), 

Removal of 
riparian vegetation (7600), 
stream bank modification/ 

Recreation (8700, 8701) 

0 

0 

0 

0 

1: 

Taos 

0 

0 

0 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

CWF, 
IRR 

HQCWF 

HQCWF 

HQCWF 

Stream bottom deposits". 
Metals' 

Metals' 

Metals', 
Turbidity ', 

Stream bottom deposits r 

Temperature, 
Total ammonia, 
Fecal coliform', 

Metals' 

Stream bottom deposits r 

Steam bottom deposits r, 
Metals' 

Plant nutrients' 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

AI' NO 

AI' NO 

AI' NO 

AI' NO 

NO 

AI' NO 

NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF 

NUMBER OF 
FULLY 

SPECIFIC AT AT 
TorE 

EVALUATED OR (MILES WITHIN POLLUTANT/THREAT 
NPDES PERMITS 

SUPPORTED/ 
POLLUTANT ACUTE CHRONIC 

SPECIES 
MONITORED (ElM), STATEOFNM ON THE REACH 

THREATENED' 
OR THREAT LEVELS" LEVELS" 

ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17bl (see Table 17a) REACH 

Rio Pueblo from Agriculture (1500), 
the Picuris Pueblo to the Construction (3200), 

headwaters Removal of 
22.2 riparian vegetation (7600), 0 HQCWF Steam bottom deposits r NO 

(Rio Grande, 2120), M Streambank modification I 
destabilization (7700), 

Partially Supporting Recreation (8700, 8701) 

Embudo Creek from Agriculture (1500), 
mouth on Rio Grande Land development (3200), 

to border of Picuris Pueblo Hydromoditication (71 00, 
MCWF, 

Metals', 
11.0 7200), Removal of 0 Turbidity', AI' NO 

(Rio Grande, 2111 ), M riparian vegetation (7600), 
WWF 

Stream bottom deposits' r 
Streambank modification/ 

Not Supported destabilization (7700) 

Rio Quemado from 
mouth on Santa Cruz River 

to confluence of Agriculture (1200, 1500), 
Siltation', 

North and South Forks 14.7 0 HQCWF Temperature', NO 
(Rio Grande, 2118), E 

Land Disposal (6500) Stream bottom deposits • r 
Fully Supporting, 
Impacts Observed 

Domestic point sources 
Poj>aque River from (0201 ), 

2: 
mouth on Rio Grande to 14.4 Agriculture (1500), 

MCWF, 
Nambe Damd Removal of riparian 

Poj>aque Terraces Mobile Home Park; WWF 
Stream bottom deposits r N/A 

(Rio Grande, 2111 ), E (13.8) vegetation (7600), 
Poj>aque Valley Schools-Jacona Site 

Partially Supported Streambank modification/ 
destabilization (7700) 

Rio en Medio from 
mouth on Poj>aque River Agriculture (1500), 

to Aspen Ranch 
4.5 

Removal of 
0 HQCWF Turbidity • NO 

(Rio Grande, 2118), M riparian vegetation (7600), 
Fully Supporting, Recreation (8700) 
Impacts Observed 

Rio Tesuque from southern 
border of Tesuque Pueblo 

to confluence of 
Tesuque Creek and 2.1 Agriculture (1200), 

0 
MCWF, 

Temperature' 
Little Tesuque Creek d' Land development (3200) WWF N/A 

(Rio Grande, 2111 ), M 
Fully Supporting, 
Impacts Observed 

Tesuque Creek from the Hydromodification (71 00), 
confluence with Little Removal of 

Tesuque Creek to the con- riparian vegetation (7600), 
fluence of North and South 6.7 Streambank modification/ 0 HQCWF Turbidity' NO 

Forks of Tesuque Creek ' destabilization (7700), 
(Rio Grande, 2118), M Road maintenance/runoff 

Not Supporting (8300) 
- .. ~ 
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Big Tesuque Creek to 
the ~adwaters 

(Rio Grande, 2118), M 
NotS 

South Fork Tesuque Creek 
from confluence with 

North Fork to headwaters 
(Rio Grande, 2118), M 

Fully Supporting, 

Rio Frijlles from 
confluence with Rio Media 

to Pecos Wilderness 
boundary 

(Rio Grande, 2112), E 

mouth on Rio Vallecitos 
to Hopewell Lake 

(Rio Grande, 2112), E 
Fully Supporting, 

Observed 
Placer Creek from 

inflow to Hopewell Lake 
to the headwaters 

(Rio Grande, 2112), E 
Fully Supporting, 

Rio Chupadero 
USFS boundary 

to the headwaters 
Rio Grande, 2118), M 

NotS 
Rito Cai\on de Frijlles 

from mouth on Rio Grande 
to the headwaters 

(Rio Grande, 2118), M 

to the headwaters 
(Rio Grande, 2118), E 

Rio Chamita from mouth 
on Rio Chama to New 

Mexico/ Colorado border 
(Rio Grande, 2116), E 

8.1 

2.5 

3.6 

3 

4.1 

2.8 

12.1 

12.6 

Recreation (8700, 8701) 

Unknown (9000) 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

Resource extraction 
(5300, 5900), 

Streambank modification/ 
destabilization (7700) 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

stabilization (7700) 
Recreation (8700, 8701) 

Road maintenance/runoff 
(8300) 

Recreation (8700), 
Unknown (9000) 

Land disposal (6300) 

Silviculture (21 00) 

Municipal point sources 
(0200), 

Agriculture (I 500), Onsite 
wastewater systems (6500) 

Removal of 

0 

0 

0 

0 

0 

0 

0 

0 

1: 

Chama 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

HQCWF, 
IRR 

Metals' 

Unknown 

Stream bottom deposits" 

Plant nutrients 

Metals', 
turbidity', 

Stream bottom deposits' r 

Pesticides (DDT) 

Stream bottom deposits r. 
Turbidity 

Temperature' •, 
Total phosphorus". 
Total ammonia' •. 
Fecal coliform'~ 

Metals', 
Total 

concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in conc~ntrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

AI' NO 

NO 

NO 

NO 

AI' NO 

NO 

NO 

AI' NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF 

FULLY 
SPECIFIC AT AT TorE 

EVALUATED OR (MILES WITHIN POLLUTANTffHREAT 
NPDES PERMITS SUPPORTED/ 

POLLUTANT ACUTE CHRONIC 
SPECIES 

MONITORED (ElM), STATE OF NM 
ON THE REACH 

THREATENED' 
OR THREAT LEVELS" LEVELS" ON THE 

SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Lower Rito de Tierra 
Amarilla at 

6 Removal of riparian 0 Turbidity, 
US Highway 112 culvert 

vegetation (7600) 
HQCWF 

Temperature', 
(Rio Grande, 2116) M 

Stream bottom deposits' 
NO 

Not Supported 

Municipal point sources 
Rio Chama from (0200), 

mouth of Rio Brazos to Agriculture (1200, 1500), 
1: 

Little Willow Creek 12.6 Removal of 
HQCWF 

Metals', 
AI' NO 

(Rio Grande, 2116), E riparian vegetation (7600), Temperature' 
Streambank modification I 

Parkview Fish Hatchery 

Partially Supported destabilization (7700) 
Unknown (9000)' 

Rio Chama from 
mouth on Rio Grande to 

31.6 Agriculture (1201, 1500), MCWF, 
pH', 

Abiquiu Dam d 0 Metals', AI' NO 
(Rio Grande, 2113), E 

Hydromodification (7300) WWF 
Dissolved oxygen 

Not Supported 
(28.2) 

Rio Brazos from 
mouth on Rio Chama 

Hydromodification (71 00, 
to Chavez Creek 3.8 

(Rio Grande, 2116), E 
7200), Removal of 0 HQCWF Temperature NO 

riparian vegetation (7600) 

Not Supported 

Chavez Creek from the 
Hydromodification 

confluence with the Rio 
2.5 (71 00, 7200), 

Temperature', 
Brazos to the headwaters 

Removal of riparian 
0 HQCWF Stream bottom deposits', NO 

(Rio Grande, 2116), M 
vegetation (7700) 

Turbidity' 
Not Supported 

Canjilon Creek from Agriculture (1200, 1500), 
Conductivity', 

inflow to Abiquiu Hydromodification (71 00), 
Reservoir 24.3 Removal of 

Turbidity', 

to Canjilon Lakes outfall riparian vegetation (7600), 
0 HQCWF Dissolved oxygen', NO 

(Rio Grande, 2116), E Streambank modification I Temperature '. 

Not Supported destabilization (7700) 
Total organic carbon' 

Rio Nutrias from the Agriculture (1200, 1500), 
confluence with the Rio Removal of riparian 

Turbidity', 
Chama to the headwaters 45 vegetation (7600}, 0 HWCWF NO 
(Rio Grande, 2116), M Streambank modification I 

Temperature' 

Not S up{M)rted destabilization (7700) 
Rio Cebolla from the 

confluence with the Rio 
Chama to the headwaters 

32.2 
Removal of riparian 

0 HQCWF Temperature' 
(Rio Grande, 2116), M vegetation (7600) NO 

Full Supporting, 
Impacts Observed ., 

Abiquiu Creek from 
Agriculture (I 500}, 

mouth on Rio Chama 
.. )l'l'l:"";..-;8,<~- ....... -

to the headwaters 6.1 
Hydromodification (71 00), 

0 
MCWF, Dissolved oxygen, .... ,.·-·-~··· ' . 

'""!- ---..1- '"\t I "t'\ .... 
Road maintenance/runoff WWF Fecat~!!fo!111~ 



mouth on 
Rio Chama to the 

headwatelll 
(Rio Grande, 2112), M 

Not 
El Rito, 

perennial reaches 
above El Rito 

(Rio Grande, 2112), E 

El Rito Creek 
below El Rito 

(Rio Grande, 2113), M 
Not <: nniYlrtPrl 

Rio Vallecitos from 
the confluence with 

the Rio Tusas 
to the headwatelll 

(Rio Grande, 2112), M 

Not Supported 

Rio Tusas from 
the confluence with 
the Rio Vallecitos 
to the headwatelll 

(Rio Grande, 2113), M 
Fully Supporting, 

Rio 0 j> Caliente from 
the mouth on the Rio 

Chama to the confluence of 
the Rio Vallecitos and 

Rio Tusas 
(Rio Grande, 2113), M 

Not Supported 

Canones Creek from 
the inflow to 

Abiquiu Reservoir 
to the headwatelll 

(Rio Grande, 2116), M 

15.1 

20.8 

8.6 

33.4 

38 

22.4 

17.9 

\u'"' vv) 

Removal of riparian 
vegetation (7600), 

Streambank modification/ 
destabilization (7700}, 

Agriculture (1200, 1500) 

Natural (8600), 
Unknown (9000) 

(1200, 1500}, 
Resource extraction (51 00}, 
Hydromodification (71 00), 

Removal of 
riparian vegetation (7600}, 
streambank modification/ 

destabilization (7700), 
Road maintenance/runoff 

Agriculture (1500) 

Agriculture (1500) 
Hydromodification (71 00}, 

Removal of 
riparian vegetation (7600), 
Streambank modification I 

destabilization (7700), 
Road maintenance or runoff 

(8300), 
Recreation 

Agriculture (1500), 
Silviculture (21 00), 
Removal of riparian 
vegetation (7600) 

0 

0 

0 

0 

0 

0 

0 

HQCWF 

HQCWF 

HQCWF 

MCWF, 
WWF 

MCWF, 
WWF 

HQCWF 

Turbidity' 

Metals' 

Metals", 
Temperature ', 

Turbidity' 
Total organic carbon' 

Dissolved oxygen' 

Stream bottom deposits' r, 
Temperature', 

pH', 
Metals 

Metals', 
Turbidity', 

Temperature', 
Total organic carbon', 

Fecal coliform ' 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

AI', 
Cu, 
znr 

AI' 

AI' 

AI' 

AI 

NO 

NO 

NO 

NO 

NO 

NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. 
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WATER BODY NAME TOTAL SIZE 
PROBABLE SOURCE(s) 

USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED 

OF 
NUMBER OF FULLY 

SPECIFIC AT AT 
TorE 

EVALUATED OR (MILES WITHIN 
POLLUTANTffHREAT 

NPDES PERMITS SUPPORTED/ 
POLLUTANT ACUTE CHRONIC 

SPECIES 
MONITORED (ElM), STATE OF NM (see Table 17b) 

ON THE REACH THREATENED' 
OR THREAT LEVELS" LEVELS" ON THE 

SUPPORT STATUS JURISDICTION) (see Table 17a) REACH 

Polvadern Creek from 
the mouth on Canones 

Creek to the headwaters 
12.2 Removal of 

riparian vegetation (7600) 
0 HQCWF Temperature NO 

(Rio Grnnde, 2116),M 

Partially Supported 
Clear Creek from mouth 

on Rio Gallina to 
2.5 

Silviculture (2300), 
headwaters Streambank modification/ 0 HQCWF Stream bottom deposits r NO 

(Rio Gtande, 2116), M destabilization (7700) 
Partially Supported 

Cecilia Canyon Creek from 
the mouth on Rio Capulin 

Streambank modification/ 
to San Pedro Parks 5.6 

destabilization (7700), 0 HQCWF Stream bottom deposits r NO Wilderness 
(Rio Gtande, 2116), M 

Recreation (8 701 ) 

Partially Supported 
Rito Resumidero from the 
mouth on Rio Puerco de Silviculture (21 00, 2200, 

Chama to the headwaters 4.3 2300), Streambank 
0 HQCWF Stream bottom deposits r NO (Rio Grnnde, 2116), M modification I 

destabilization (7700) 
Partially Supported 

Rio Puerco de Chama from 
Abiquiu Reservoir to 

5.4 
Agriculture (1500), 

Tempernture ', 
Poleo Creek Removal of riparian 0 HQCWF NO 

(Rio Grnnde, 2115), M vegetation (7600) 
Fecal coliform ' 

Not Supporting 
Rio Puerco de Chama from 

Poleo Creek to the 
headwaters 

I 0.3 Agriculture (1500) 
(Rio Gtande, 2116), M 0 HQCWF Total organic carbon' NO 

Fully Supporting, 
Impacts Observed 

Po leo Creek from the Agriculture (1500), 
mouth on the Rio Puerco Silviculture (2300), 

de Chama to the 6.3 Removal of riparian 
0 HQCWF 

Turbidity', 
headwaters vegetation (7600), Total organic carbon' NO 

(Rio Grnnde, 2116), M Streambank modification/ 
Not Supported destabilization (7700) 

Rito Encinco from the Agriculture (I 500), 
mouth on the Rio Puerco Removal of 

de Chama to the 7.8 riparian vegetation (7600), 
0 HQCWF Turbidity' NO headwaters Streambank modification/ 

(Rio Grande, 2116), M destabilization (7700), 
Not Supported Recreation (8700) 

' .. t. t 
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Coyote Creek from the 
mouth on the Rio Puerco 

de Chama to the 
headwaters 

(Rio Grande, 2116), M 

Rito Redondo from the 
mouth on the Rito 

Resumidero to headwaters 
(Rio Grande, 2116), M 

Not 
Santa Fe River from the 

Cochiti Pueblo to 
the Santa Fe WWTP d 

(Rio Grande, 211 0), M 

Cienega Creek trom 
the mouth on the Santa Fe 

to Cienega Village 
(Rio Grande, 211 0), M 

Rio Puerco from 
Rito Olguin to 
the headwaters 

(Rio Grande, 21 07), E 

San Pablo Creek from 
the mouth on the Rio 

Puerco to the headwaters 
(Rio Grande, 21 07), E 

La Jara Creek, 
tributary to the Rio Puerco, 

perennial portions 
(Rio Grande, 21 07), M 

Fully Supporting, 

Rito de los Pinos, 
tributary to the Rio Puerco, 

perennial portions 
(Rio Grande, 21 07), M 

Fully Supporting, 
Observed 

Rito Leche, 
perennial portions 

(Rio Grande, 21 07), E 

13.4 

2 

12.7 

(6.1) 

4.1 

39.6 

I 0.8 

7 

2.3 

2.9 

Agriculture (1500), Removal 
of riparian vegetation (7600) 

Agriculture (1500) 

Municipal point sources 
(0200), 

Agriculture (1500), 
Resource extraction 

point sources 
(0200), 

Agriculture (1500), 
Land disposal (6500}, 

Agriculture (1500), Removal 
of riparian vegetation(7600), 

streambank modification/ 
destabilization (7700), 

Road maintenance/runoff 

(1500), 
Resource extraction (51 00), 

Removal of 
riparian vegetation (7600), 
Streambank modification I 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700) 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700) 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization 

0 

0 

I: Santa Fe WWTP 

2: 

Valle Vista Sewer Co.; 
Arroyo Hondo (Geohydrology 

Associatio 

0 

0 

0 

0 

0 

HQCWF 

MCWF, 
WWF, 

LW 

MCWF, 
WWF, 
IRR 

CWF 

HQCWF 

CWF 

CWF 

CWF 

Total organic carbon' 

Total residual chlorine '•, 
H' p ' 

Stream bottom deposits ""• 
Dissolved oxygen' 

Fecal coliform, 
Total residual chlorine 

Tempernture, 
Stream bottom deposits 1 

Turbidity', 
Plant Nutrients, 

Stream bottom deposits 1 

Stream bottom deposits' r 

Stream bottom deposits' r 

Stream bottom deposits r 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All taxies for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 
NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring 'the 
bottom deposits.} a: 

- ''- 1' -- ..J ro __ .. L!- --.11 •• t.,.. ... t. """"\-ton annrnvpti hv th~ WOCC 00 this Streamreach. 
' ,';;;;, 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

·~o 

NO 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT TOXICS TOXICS 
AQUATIC 

(Basin, segment) AFFECTED OF 
NUMBER OF 

FULLY 
SPECIFIC AT AT 

TorE 
EVALUATED OR (MILES WITHIN POLLUTANT !THREAT NPDES PERMITS SUPPORTED/ POLLUTANT ACUTE CHRONIC 

SPECIES 
MONITORED (ElM), STATE OF NM ON THE REACH 

THREATENED' 
OR THREAT LEVELs• LEVELs• ON THE 

SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 
Nacimiento Creek from Agriculture (1500), 

USFS boundry to Removal of 
Plant nutrients, 

San Gregorio Reservoir 4.6 riparian vegetation (7600), 0 CWF 
Stream bottom deposits r NO 

(Rio Grande, 21 07), E streambank modification/ 
Partially Supported destabilization (7700) 

Las Huertas Creek from 
Removal of 

Placitas to Capulin Canyon 
riparian vegetation (7600), 
Streambank modification/ 

(Rio Grande, 21 08.5), E 
8.8 destabilization (7700), 0 CWF Stream bottom deposits r NO 

Road maintenance/runoff 

Partially Supported 
(8300) 

Recreation (8700, 8701) 
Galisteo Creek, Agriculture (1500), 

perennial portions Hydromodification (7000), 

5.5 
Removal of 

0 WWF Stream bottom deposits r NO 
(Rio Grande, riparian vegetation (7600), 

unclassified), E Streambank modification/ 
Partially Supported destabilization (7700)_ 

Sulphur Creek above 
Redondo Creek 6.8 Natural (8600), 

pH', 
to the headwaters 0 HQCWF Conductivity', NO 

(Rio Grande, 21 06),M 
Unknown (9000) 

Turbidity' 
Not Supported 

Redondo Creek from 
the mouth on 

Fecal coliform ' 
Sulphur Creek 5.2 Agriculture (1500) 0 HQCWF Turbidity', NO to the headwaters Temperature ' 

(Rio Grande, 21 06), M 
Not Supported 

San Antonio Creek from Agriculture (1500), 
the confluence with the Silviculture (2300), 

East Fork of the Land development (3200), 
Jemez River 23.6 

Removal of Temperature, 
to the headwaters riparian vegetation (7600), 0 HQCWF Total organic carbon', NO 

Streambank modification/ Turbidity' 
(Rio Grande, 21 06), M destabilization (7700), 

Natural (8600), 
Not Supported Recreation (8700, 8702) 

East Fork of the Jemez 
Agriculture (1500), 

River from the confluence 
with San Antonio Creek 16.3 

Siviculture (21 00), 
Turbidity', 

' to the headwaters 
Streambank modification/ 0 HQCWF 

Total organic carbon' NO 
detabilization (7700), 

I 

(Rio Grande, 21 06), M Recreation (8700) 
Not Supported 
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Rio Guadalupe to the Domestic PnL Sn:.s (0201 ), 

confluence of the East Fork Agriculture (1201, 1500), 
of the Jemez River and San Removal of riparian 2: 

Antonio Creek 13.4 vegetation (7600), HQCWF, 
(Rio Grande, 21 06), M Streambank modification/ Jemez Springs WWTP; I CWF, 

I Turbidity' 1, 

Stream bottom depositsd•, I 

Not Supported 

Jemez River from 
mouth on Rio Grande to 

Rio Guadalupe 
(Rio Grande, 21 06), M 

Fully Supporting, 
Impacts Observed 
Rio Cebolla from 

confluence with the Rio de 
las Vacas to Fenton Lake 
(Rio Grande, 21 06), M 

Partially Supported 
Rio Cebolla from 

inflow to Fenton Lake 
to the headwaters 

(Rio Grande, 21 06), M 

Not Supported 
Rio de las Vacas from the 

confluence with 
Rio Cebolla to 

Rito de las Palomas 
(Rio Grande, 21 06), M 

Not Supported 
Rito Peilas Negras from 

the mouth on 
the Rio de las Vacas 

to the headwaters 
(Rio Grande, 21 06), M 

Partially Supported 

Rio Guadalupe from 
the mouth on the Jemez 

River to the confluence of 
the Rio de las Vacas and 

Rio Cebolla 
(Rio Grande, 21 06), M 

I 

26.9 

9.1 

7 

14 

11.6 

12.4 

I 
detabilization (7700), 

Road maintenance/runoff 
(8300) Natural (8600), 

Recreation (8700, 8701 
Agriculture (1500), 

Removal of 
riparian vegetation (7600), 

Natural (8600), 
Unknown (9000) 

Agriculture (1500), 
Removal of riparian 
vegetation (7600), 

Road maintenance/runoff 
(8300) 

Agriculture (1500, 1700), 
Land disposal (6500), 
Removal of riparian 
vegetation (7600), 

Road maintenance/runoff 
(8300) 

Agriculture (1500), 
Removal of 

riparian vegeuition (7600), 
Stream bank modification/ 

destabilization (7700}, 
Road maintenance/runoff 

_{I 
Agriculture (1500), 

Removal of 
riparian vegetation (7600}, 
Streambank modification/ 

destabilization (7700), 
Road maintenance/runoff 

.gncunure (1500), 
Removal of riparian 
vegetation (7600), 

Streambank modification/ 
destabilization (7700), 

Road maintenance/runoff 
(8300) 

Natural sources (8600) 
Not rted I I Recreation 

Jemez Springs Municipal Schools 

I 0 I 

I 0 I 

I 
1: I 

Seven Springs Fish Hatchery 

l 0 l 

I 
0 

I 

0 

LW 

LWWF, 
LW 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

Metals 

I Fecal coliform 

I Stream bottom deposits r 

I 

l 

I 

Temperature, 
Stream bottom deposits" 

Temperature', 
Total organic carbon' 

Temperature, 
Stream bottom deposits r, 

Total organic carbon 

Conductivity', 
Fecal coliform ', 

Turbidity' •, 
Stream bottom deposits r,, 

Metals 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 

I 

I 

I 

I 

I 

AI I I NO 

I I NO 

I I NO 

I I NO 

I I NO 

I I NO 

AI NO 

Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. !,t;, 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. ··~tt bl 

Fully supported; impacts observed. ; ' :1 , • " 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. {SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
hnttntn rii"I'V\C!itC! \ 

~ i '> '. 



WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF 

FULLY 
SPECIFIC AT AT 

TorE 
EVALUATED OR (MILES WITHIN POLLUTANTffHREAT 

NPDES PERMITS 
SUPPORTED/ 

POLLUTANT ACUTE CHRONIC 
SPECIES 

MONITORED (ElM), STATEOFNM 
ON THE REACH 

THREATENED' 
OR THREAT LEVELs• LEVELs• 

ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Rio Vallecitos from the 
headwaters to Paliz 

Campground 12.6 Removal of riparian 0 HQCWF Temperature' NO 
(Rio Grande, 21 06), M vegetation (7600) 

Not Supported 

Clear Creek from the 
confluence with the Rio de 
las Vacas to the head waters 6.8 Natural (8600) 0 HQCWF Total organic carbon ', NO 

(Rio Grande, 21 06), M Unknown (9000) Turbidity' 
Not Supported 

Calaveras Creek from the 
confluence with the Rio Flow regulation/ 

Cebolla to the headwaters 2.0 modification (7400), 0 HQCWF Stream bottom deposits '' NO 
(Rio Grande, 21 06), M Road runoff (8701 ) 

Not Supported 
American Creek from Agriculture (1500), 

the mouth on ·Removal of Temperature, 
the Rito de las Palomas riparian vegetation (7600), Turbidity, NO 

to the headwaters 3.8 Streambank modification/ 0 HQCWF Stream bottom deposits' 
(Rio Grande, 21 06), E destabilization (7700) 

Partially Supported 
Vallecito Creek from Agriculture (1500), Temperature, 

the eastern Jemez Pueblo Hydromodification Total ammonia', 
boundary to (71 00, 7400), 0 CWF, pH', NO 

the Village of Ponderosa 5.7 Removal of sc Fecal coliform ', 
(Rio Grande, 21 05.5), E riparian vegetation (7600), Stream bottom deposits ' 

Not Supported Unknown (9000) 

Rio Moquino from mouth 
on Rio Paguate to Resource extraction Temperature ', 

headwaters 2 (51 00, 5700), Removal of 0 CWF Stream bottom deposits' NO 
(Rio Grande, 21 07), E riparian vegetation (7600) 

Not Supported 
Resource extraction 

Rio Paguate from inflow to (51 00, 5700, 5900), I 

Paguate Reservoir to Removal of Metals', 
headwaters 11.5 riparian vegetation (7600), 0 CWF Temperature, Se' NO 

(Rio Grande, 21 07), M Streambank modification/ Stream bottom deposits' 
destabilization (7700), 

Not Supported Unknown (9000) 
Bluewater Creek, 

portions on State Lands Agriculture (I 500), 
above Bluewater Reservoir Silviculture (21 00, 2300), Metals', 

and from private Removal of Temperature", 
inholdings to the I 0.2 riparian vegetation (7600), 0 CWF Turbidity ', AI Pb' NO 

headwaters Streambank modification/ Stream bottom deposits' 
(Rio Grande, 21 07), M detabilization (7700) 

Not Supported 
---

J ...•. 
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Bluewater 
USFS boundary 

to private inholdings 
(Rio Grande, 21 07), M 

Fully Supporting, 

to Bluewater Dam 
(Rio Grande, 21 07), E 

Rio San Jose from 
USGS guage at Correo to 

Horrace S pringsd 
(Rio Grande, 21 07), E 

Alamosa Creek, perennial 
portions above Monticello 

diversion ditch 
(Rio Grande, 21 03 ), E 

Partially Supported 

Perc ha Creek from 
perennial portions above 

Caballo Reservoir to 
confluence of Middle and 

South Forks 
(Rio Grande, 21 03), E 

Creek to the headwaters 
(Pecos River, 2214), E 

Fully Supporting, 
Observed 

Pecos River from Alamitos 
Canyon to Willow Creek 
(Pecos River, 2214), M 

Not Supported 

6.2 

9.6 

26.4 

12.2 

I 0.5 

17.8 

I 0.4 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

(1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Road maintenance/runoff 

(8300) 
Natural 

Agriculture (1500), 
Resource extraction (5300), 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700) 

Agriculture (1500), 
Recreation (8700) 

Construction (31 00, 3200), 
Resource extraction 

(5600, 5700), Land disposal 
(6600), Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Road maintenance/runoff 
(8300) Recreation (8701, 

8 

0 

0 

0 

0 

0 

0 

1: 

Lis boa Fish Hatchery 

CWF 

CWF 

CWF 

MCWF, 
WWF 

MCWF, 
WWF 

HQCWF 

HQCWF 

Stream bottom deposits .r 

Plant nutrients 

Temperature , 
Dissolved oxygen', 

pH', 
Stream bottom deposits r 

Unknown 

Unknown 

Turbidity, 
Stream bottom deposits 'r 

Metals', 
Turbidity 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

Zn' AI' 

NO 

NO 

YES 

Alamosa 
Spring Snail 

Endangered 

NO 

NO 

NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of streat 
bottom deposits.} 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF 

NUMBER OF 
FULLY 

SPECIFIC AT AT 
TorE 

EVALUATED OR (MILES WITHIN POLLUTANT/THREAT 
NPDES PERMITS 

SUPPORTED/ 
POLLUTANT ACUTE CHRONIC 

SPECIES 
MONITORED (ElM), STATEOFNM 

ON THE REACH 
THREATENED' 

OR THREAT LEVELS' LEVELS' 
ON THE 

SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Pecos River from Agriculture (I 500 ), 
Cailon del Oso to Removal of 2: 
Alamitos Canyon 71.6 riparian vegetation (7600), MCWF Stream bottom deposits 1 NO 

(Pecos River, 2213), M Streambank modification/ Glorieta Baptist Conference Center, 
destabilization (7700), Native American Prep School 

PartiallySup)lCl_rted Recreation (8700) · 

Pecos River from the Agriculture (I 500), 
inflow to Sumner Hydromodification (7400), 2: 

Reservoir to Removal of 
Cailon del Oso I 02.1 riparian vegetation (7600), Rock Lake Fish Hatchery; LWWF Metals, AI NO 

(Pecos River, 2211 ), M Streambank modification/ Santa Rosa WWTP Stream bottom deposits 1 

Partially Supported destabilization (7700) 

Pecos River from Black Agriculture (1201,1 500), 
River to LowerTansil Dam Removal of 

(Pecos River, 2202), M riparian vegetation (7600), 1: 
22.8 Streambank modification/ WWF Stream bottom deposits 1 NO 

Partially Supported stabilization (7700), Carlsbad 
Unknown (900Q) ~ 

Pecos River from Agriculture (1200, I 500), 
the New Mexico-Texas Hydro modification (7400), Metals', 
border to Black River Removal of WWF, Temperature', 

(Pecos River, 2201 ), M 30.8 riparian vegetation (7600), 0 IRR, Stream bottom deposits 1
, AI' NO 

Streambank modification/ LW Biological criteria' 
Not Supported stabilization (7700), 

Natural (8600) 

Rito Azul from the Agriculture (I 500), 
mouth on the Rito del Removal of 

Padre riparian vegetation (7600), 
to the headwaters 2.7 Streambank modification 0 HQCWF Turbidity, NO 

I 
(Pecos River, 2214), E /stabilization (7700), Stream bottom deposits ' 1 

Fully Supporting, Recreation (8700,8701) 
Impacts Observed 

Rito Sebodilloses from Agriculture (I 500), 
the mouth on Rito del Removal of 

Padre to the headwaters riparian vegetation (7600), Turbidity, 
(Pecos River, 2214), E 1.3 Streambank modification 0 HQCWF Stream bottom deposits or NO 

Fully Supporting, /stabilization (7700), 
Impacts Observed Recreation {8700,8701) 

Panchuela Creek near Agriculture (I 500), 
its mouth on Removal of 

the Pecos River 3 riparian vegetation (7600), 0 HQCWF Turbidity, NO 
(Pecos River, 2214), E Streambank modification Stream bottom deposits .r 

Fully Supporting, /stabilization (7700), 
Impacts Observed Recreation (8700,8701) 

Rio Mora from Agriculture (I 500), 
mouth on Pecos River Removal of 

to the headwaters 0.25 riparian vegetation (7600), 0 HQCWF Stream bottom deposits' NO 
(Pecos River, 2214), M Streambank modification/ 

j j Partially Supported destabilization (7700), 
Recreation (8700) ... 

L>.,~· .~·J,&" $5 



Rito los Esteros from 
the mouth on the Rio Mora 

to the headwaters 
(Pecos River, 2214), E 

Fully Supporting, 

the mouth on the Rio Mora 
to the headwaters 

(Pecos River, 2214), E 
Fully Supporting, 

the mouth on the Pecos 
River to the headwaters 
(Pecos River, 2214), M 

Partially Supported 

Creek in 
the drainage of 

the Terrero Mine 
(Pecos River, 2114), M 

Not 
Holy Ghost Creek from 
mouth on Pecos River 

to Doctor Creek 
(Pecos River, 2214), M 

the mouth on the Pecos 
River to the headwaters 
(Pecos River, 2214), E 

Fully Supporting, 
Observed 

Macho Canyon Creek from 
the mouth on the Pecos 
River to the headwaters 
(Pecos River, 2214), E 

Fully Supporting, 

Dalton Canyon Creek from 
the mouth on the Pecos 
River to the headwaters 
(Pecos River, 2214), E 

Fully Supporting, 

1.6 

1.5 

4.6 

0.5 

4.5 

5.7 

4.8 

4 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

stabilization (7700) 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

Resource extraction (5700), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Road mainenance/runoff 

Resource extraction (5700) 

Removal of 
riparian vegetation (7600), 
Road maintenance/runoff 

(8300) 

Resource extraction (5900), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

detabilization (7700) 

Resource extraction (5900), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

detabilization (7700}, 

Agriculture (I 500), 
Silviculture (2300), 

Removal of 
riparian vegetation (7600}, 
Streambank modification/ 

------'-'··BJ 

0 

0 

0 

0 

0 

0 

0 

0 

HQCWF 

HQCWF 

HQCWF, 
DWS, 
IRR, 
LW, 
WH, 
sc, 
FC 

HQCWF, 
DWS,IRR, LW, 

WH, 
sc, 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

Turbidity, 
S !ream bottom deposits 'r 

Turbidity, 
Stream bottom deposits' r 

Metals, 
Conductivity, 

Turbidity, 
Stream bottom deposits r 

Siltation', 
Conductivity', 

Turbidity' 

Metals 

Turbidity', 
Stream bottom deposits 'r 

Turbidity', 
Stream bottom deposits 'r 

Turbidity', 
Stream bottom deposits' r 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

Cu, 
Zn, 
Cd 

Cu', 
Cd ', 
Zn' 

AI 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NMEDISWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. 



WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF 

NUMBER OF 
FULLY 

SPECIFIC AT AT 
TorE 

EVALUATED OR (MILES WITHIN POLLUTANTtrHREAT NPDES PERMITS SUPPORTED/ 
POLLUTANT ACUTE CHRONIC SPECIES 

MONITORED (ElM), STATEOFNM 
ON THE REACH 

THREATENED' 
OR THREAT LEVELS" LEVELS" 

ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Cow Creek from mouth Agriculture (I 500), Removal 
on Pecos River to of riparian vegetation 

headwaters (7600), Streambank 
(Pecos River, 2214), E 36.7 modification/ detabilization 0 HQCWF Stream bottom deposits r NO 

(7700), 
Partially Supported Road maintenance/runoff 

(8300} 
Rito Manzanares from 

mouth on Cow Creek to 
headwaters 5.4 Road maintenance/runoff 0 HQCWF Stream bottom deposits of NO 

(Pecos River, 2214), E, (8300) 
Fully Supporting, 
Impacts Observed 

Bull Creek from mouth on 
Cow Creek to headwaters Agriculture (I 500), 

(Pecos River, 2214), E Road maintenance/runoff 
Fully Supporting, 14.9 (8300) 0 HQCWF S !ream bottom deposits • r NO 
Impacts Observed 

Rito Ruidoso from mouth 
on Bull Creek to 

headwaters 
(Pecos River, 2214), E 2.8 Agriculture (1500) 0 HQCWF Stream bottom deposits • r NO 

Fully Supporting. 
Impacts Observed 

Agriculture (I 500), 
Construction (3200), 

Tecolote Creek from Land disposal (6500), Tempernture, 
Village of Tecolote to Removal of Conductivity, 

headwaters 26.4 riparian vegetation (7600), 0 HQCWF Turbidity', NO I 

(Pecos River, 221 2), E Streambank modification/ Stream bottom deposits of I 

destabilization (7700), 
Not Supported Road maintenance/runoff 

(8300) 
Recreation (8701 8703) 

Wright Canyon from 
the mouth on Tecolote Agriculture (I 500), 

I 
Creek Road maintenance/runoff Turbidity, 

to Forest Road 291 0.5 (8300) 0 HQCWF Stream bottom deposits r NO 
(Pecos River, 2212), E Recreation (8700) 

Partially Supported 

Gallinas River from Agriculture (1400, 1800), 
the diversion for the Las Removal of 

Vegas reservoir to riparian vegetation (7600), Turbidity, 
headwaters 7 Streambank modification/ 0 HQCWF Metals', AI' NO 

(Pecos River, 221 2), M destabilization (7700), Tempernture ', 
Road maintenance/runoff Stream bottom deposits r 

Not Supported (8300) 
~------------- -

,_'? [' 



Galllnas River from 
San Augustin to the 

diversion for the Las 
Vegas 

municipal reservoir 
(Pecos River, 2213), M 

Not Supported 

Beaver Canyon Creek from 
the mouth on Porvenir 

Creek 
to the headwaters 

(Pecos River, 2214), E 

BeaverCreek from 
confluence with Hollinger 

Creek to headwaters 
(Pecos River, 2212), M 

Fully Supporting, 

confluence with Beaver 
Creek to headwaters 

(Pecos River, 2212), E 
Fully Supporting, 

Rio Hondo, perennial 
portions up to confluence 

of Rio Ruidoso 
and Rio Bonito 

(Pecos River, 2208), E 

Ruidoso trom 
Seeping Springs Lakes to 

the Mescalero Apache 
Reservation 

(Pecos River, 2209), M 

Partially Supported 

Rio Bonito from the 
confluence with Rio 

Ruidoso 
to Angus Canyon 

(Pecos River, 2208), E 

62 

6 

6 

6.0 

8 

12.2 

31.2 

(0200), 
Agriculture (1500), 
Hydromodification 

(71 00, 7400), Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
SpiiJs (8400), 

Unknown 
Agriculture (I 500), 

Hydromodification (7500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Recreation 
Agriculture (151 0), 

Hydromodification (7500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

Agriculture (151 0), 
Removal of 

riparian vegetation (7600), 
Recreation (8700) 

Agriculture (1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700) 

Agriculture (1500), 
Construction (3200), 
Land disposal (6500), 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

Agriculture (1500}, 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

1: 

Medite, Incorporated 

0 

0 

0 

0 

0 

0 

MCWF 

HQCWF 

HQCWF 

HQCWF 

CWF, 
IRR 

HQCWF 

CWF, 
lRR 

Unknown toxicity, 
Total ammonia ', 

Stream bottom deposits ' 

Stream bottom deposits ' 

Stream bottom deposits'' 

Stream bottom deposits '' 

Unknown 

Temperature, 
Turbidity, 

Stream bottom deposits ' 

Strea111 bottom deposits' 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. ., 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS AQUATIC 

(Basin, segment) AFFECTED OF 
NUMBER OF 

FULLY 
SPECIFIC AT AT TorE 

EVALUATED OR (MILES WITHIN POLLUTANTITHREAT NPDES PERMITS SUPPORTED/ 
POLLUTANT ACUTE CHRONIC SPECIES 

MONITORED (ElM), STATE OF NM ON THE REACH THREATENED' OR THREAT LEVELs• LEVELS" ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Agriculture (1500), 
Rio Penasco, Removal of 

perennial portions Riparian Vegetation (7600), 1: 
(Pecos River, 2208), E 42.5 Streambank modification/ CWF Stream bottom deposits r NO 

destabilization (7700), Sacramento Methodist Assembly 
Partially Supported Road maintenance/runoff 

(8300) 
Sitting Bull Creek from Agriculture (1500), Plant nutrients, 

its mouth at Land disposal (6500), Temperature, 
Lost Chance Canyon to 3 Removal of 0 WWF, Fecal coliform, NO 

Sitting Bull Springs riparian vegetation (7600), sc Stream bottom deposits r 
(Pecos Rvr, unclassified), Recreation (8700, 8701, 

E, Partially Supported 8703) 
Black River from Agriculture (1200, I 500), 

the mouth on the Pecos Resource extraction (5500), 
River to the headwaten~ Removal of Metals', 
(Pecos River, 2202), M I 6.9 riparian vegetation (7600), 0 WWF Unknown AI' NO 

Stream bank modifies tio nl 
Partially Supported destabilization (7700) 

Delaware River from Agriculture (I 500), 
the mouth on the Pecos Resource extraction(5500), 

River to the New Removal of Plant nutrients, 
Mexico/Texas border 8.3 riparian vegetation (7600), 0 WWF Stream bottom deposits cr NO 

(Pecos River, 2202), M Stream bank 
Fully Supporting, destabilization (7700) 
Impacts Observed 

Canadian River from Agriculture (I 500), 
Cimarron River to the New Removal of 

Mexico-Colorado border riparian vegetation (7600), 
(Canadian River, 2305), E 53.8 Streambank modification/ 1: LWWF, Fecal coliform' NO 

Fully Supporting, destabilization (7700), IRR 
Impacts Observed Recreation (8700, 8701, Maxwell WWTP 

8703) i 

Chicories Creek from the Agriculture (I 500), Removal 
mouth on the Canadian of riparian vegetation 

River (7600), Streambank LWWF, Plant nutrients, 
to Raton Creek 9.2 modification/ destabilization 0 IRR Fecal coliform' NO 

(Canadian River, 2305), E (7700), Recreation (8700, 
Partially Supported 8701, 8703) 

Hunter Creek from inflow 
to Throttle Reservoir 

I to the headwaten~ Agriculture (1500), 
(Canadian River, 2305 ), E I Unknown (9000) 0 LWWF Fecal coliform ' NO 

Fully Supporting, 
Impacts Observed 

Raton Creek from the Municipal point sources 2: 
mouth on Chico rica Creek (0200), 

to the headwaten~ I 7.3 Agriculture (I 500), Raton WWTP; LWWF Plant nutrients NO 
(Canadian River, 2305), E Unknown (9000) Raton Public Service Co. 

Partially Supported I 

l "'*~ . Jl ..11., :1..J .~t0?'61 1 
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Una de Gato Creek from 
the mouth on Chico rica Agriculture (I SOO), 

Creek Removal of riparian 
to Throttle Dam 14.7 vegetation (7600), I 0 I LWWF, I Fecal colifonn' I I I NO 

(Canadian River, 2305), E Streambank modification/ JRR 
Fully Supporting, destabilization (7700) 

Observed 
Domestic pomt sources 

(0201 ), 
Cieneguilla Creek from Agriculture (1500), Animal Fecal colifonn '•, 
the inflow to Eagle Nest Holding/Management Turbidity' •, 

Lake to the headwaters 13.6 Areas (1800), 0 HQCWF, Stream bottom deposits era, I Pb' I AI' I NO 

(Canadian River, 2306), M Onsite Wastewater Systems IRR Metals", 
(6500) Temperature' 

Not Supported Recreation (8705), 
Wildlife h 

Six-Mile Creek from the Agriculture (1500) 
inflow to Eagle Nest Lake Animal Holding/ 

to the headwaters Management Areas (1800), I I HQCWF, I Fecal colifonn '•, 
(Canadian River, 2306) M 6.6 Onsite Wastewater 0 IRR Turbidity' • I I I NO 

Systems (6500), 
life Imp~ 

Rangeland (1500), 
Animal Holding/ 

Moreno Creek from Management Areas (1800), 
the inflow to Onsite Wastewater 

Eagle Nest Lake Systems (6500), 

I I I 
Fecal colifonn '•, 

to the headwaters 14.4 Removal of riparian 0 HQCWF, Plant nutrients ', I I I NO 
(Canadian River, 2306), M vegetation (7600), JRR Turbidity' •, 

Streambank modification/ 
Not Supported destabilization (7700), 

Recreation (8700) 
Wildlife Im CIS 871 

River 
Turkey Creek to 
Eagle Nest Dam 17.6 Agriculture (1500), I 0 I HQCWF I Metals I I AI I NO 

(Canadian River, 2306), M Recreation (8700) 
Partially Supported 

Cimarron River from Agriculture (1500), 
the mouth on the Canadian Removal of 

River to Turkey Creek 35.3 riparian vegetation (7600), I 0 I LWWF I Plant nutrients I I I NO 
(Canadian River, 2305), E Streambank modification/ 

orted destabilization 
Municipal point sources 

mouth on the Cimarron (0200), Temperature', 
River to the confluence of Agriculture (1500) Conductivity', 

North Ponil and South 15.8 Removal of riparian 0 HQCWF Turbidity' I I I - NO 
Ponil Creeks vegetation (7600), Fecal colifonn' 

(Canadian River. 2306), M Streambank modification/ S treambottom deposits ' 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. ,:. l-1t• 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 1m 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. . 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. • 
Fully supported; impacts observed. ' '· 
NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the I stream 
bottom deposits.} .i· ·,U;G, iiifit' . 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. ....·~!,,. : • ~ ~•t 1~ 



WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF 

FULLY 
SPECIFIC AT AT 

TorE 
EVALUATED OR (MILES WITHIN POLLUT ANTffHREAT NPDES PERMITS SUPPORTED/ POLLUTANT ACUTE CHRONIC SPECIES 

MONITORED (ElM), STATE OF NM ON THE REACH THREATENED' 
OR THREAT LEVELSb LEVELSb ON THE 

SUPPORT STATUS JURISDICTION) {see Table 17b) _(see Table 17a) REACH 
North Ponil Creek from Agriculture (1500), 

the confluence with Silviculture (2300), Temperature' 8, 

South Ponil Creek to Removal of riparian Fecal coliform ', 
the mouth of M'Crystal 17.6 vegetation (7600), 0 HQCWF, Total phosphorus ' 8, NO 

Creek Streambank modification/ IRR Stream bottom deposits era, 
(Canadian River, 2306), M destabilization (7700), Turbidity' 8, 

Natural (8600), Total organic carbon' 
Not Supported Unknown (9000} 

M'Crystal Creek from the 
confluence with North 

Ponil Creek to the Removal of riparian 
headwaters 3 vegetation (7600) 0 HQCWF Temperature NO 

(Canadian River, 2306), M 
Partial Support 

Middle Ponil Creek from Agriculture (1500), 
the confluence with South Silviculture (2300), Stream bottom deposits cr. 

Ponil Creek to the Removal of Temperature', 
headwaters 20.9 riparian vegetation (7600), 0 HQCWF Turbidity, NO 

(Canadian River, 2306), M Natural (8600), Total organic carbon' 
Road runoff (8701 ), 

Not Supported Unknown (9000} 
Rayado Creek from the 

Miami Lake diversion to 
the headwaters 21.2 Agriculture (1500 ), 0 HQCWF Temperature', NO 

(Canadian River, 2306), M Recreation (8700) Stream bottom deposits' r 
Fully Supporting, 
Impacts Observed 
Mora River from 
Rio Ia Casa to the Turbidity', 

headwaters 22.3 Agriculture (1500) 0 HQCWF Fecal coliform', NO 
(Canadian River, 2306), E Stream bottom deposits cr 

Not Supported 
Mora River from 

the mouth on 
the Canadian River Agriculture (1500) Metals, 

to WolfCreek 50.9 Unknown (9000) 0 LWWF Fecal coliform ' Pb NO 
(Canadian River, 2305 ), E 

Partially Supported 
Sapello River from the Agriculture (1500), 

mouth on the Mora River Removal of 
to Manuelitas Creek riparian vegetation (7600), MCWF, 

(Canadian River, 2305.3), 27.1 Streambank modification/ 0 WWF Unknown NO 
M destabilization (7700) 

Partially Supported 
Ocate Creek from below Agriculture (1200, 1500), 
the Village of Ocate to Removal of 

Wheaton Creek riparian vegetation (7600), HQCWF, 
(Canadian River, 2305.3, 7.1 Streambank modification/ 0 MCWF, Unknown NO 

2306), E destabilization (7700) WWF 

) Partially Supported Road maintenance/runoff 
(8300} 



--.......... -. 
1nue/as Creek from Agriculture (1200, I .500), I 

Wheaton Creek to Removal of 
Manuelitas Canyon 1.5 riparian vegetation (7600), 0 I HQCWF 

(Canadian River, 2306), E Streambank modification/ 
Partially Supported destabilization (770< 

Rio Ia Casa from the Construction (31 00), 
mouth on the Mora River Removal of 

to the confluence of riparian vegetation (7600), 
North and South Forks 5.8 Streambank modification/ I 0 I HQCWF I Stream bottom deposts r 

(Canadian River, 2306), E destabilization (7700), 
Road maintenance/runoff 

)ported (8300) 
Coyote Creek from 

mouth on Mora River Agriculture (I 201, 1500), 

I I I 
Fecal coliform ', 

to Black Lake 30.1 Road maintenance/runoff 0 HQCWF Stream bottom deposits r 
(Canadian River, 2606), E (8300) 

Not Su[!E2rted 
Little Coyote Creek from 

inflow to Black Lake 

I I I 
Turbidity', 

to the headwaters I Road Construction (31 00) 0 HQCWF Temperature ', 
(Canadian River, 2306),E Stream bottom deposits<~ 

NotSu rted 
San Juan River from Agriculture (1500), 

Canon Largo to Navaj) Resource extraction (5500), 
Dam Removal of I 0 I HQCWF, I Turbidity', 

(San Juan River, 2405), E I 1.1 riparian vegetation (7600), WWF Stream bottom deposits" 
Streambank modification/ 

Not Supported I I destabilization (7700), 
Unknown 

Agriculture (1200, 1500), 
San Juan River from the Urban runoff ( 4000), I 3: 

Animas River to Resource extraction (5500), 
Cailon Largo 26 Removal of Farmington Sand and Gravel; I MCWF, I Stream bottom deposits ", 

(San Juan River, 2401 ), M riparian vegetation (7600), Bloomfield; WWF Fecal coliform' 
Streambank modification/ Bloomfield Municipal Schools 

Not Supported destabilization (7700), 
Unknown 9000 

San Juan River from Agriculture (1200, 1500), 7: San Juan Concrete; I I 
the Chaco River to Resource extraction (5500, Farmington; Farmington DWTP; 
the Animas River 5900), Removal of riparian Harper Valley Subdivision; 

I I (San Juan River, 2401 ), M 31.2 vegetation (7600), Central Consolidated Schools; MCWF, Stream bottom deposits r 
Streambank modification/ San Juan Coal Company, San Juan Mine; WWF 

Partially Supported destabilization (7700), Public Service Company, San Juan Plant 
Unknown 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by US EPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

I I I YES 

I I I Colorado 
Squaw 

Fish 

-.f.-'. This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. . . " ! , ; 
NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the inlpacts of stream 
bottom deposits.} .. I. . : ; 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. 'H .l· • i i '· ·. 



WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF 

FULLY 
SPECIFIC AT AT 

TorE 
EVALUATED OR (MILES WITHIN POLLUTANT/fHREAT 

NPDES PERMITS 
SUPPORTED/ 

POLLUTANT ACUTE CHRONIC 
SPECIES 

MONITORED (ElM), STATEOFNM 
ON THE REACH 

THREATENED' 
OR THREAT LEVELS" LEVELS" 

ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Urban runoff ( 4000), 
Animas River Resource extraction (5500), 4: 

from the mouth on Hydromodification (71 00), 
the San Juan River Removal of riparian Aztec WWTP; 

to Estes Arroyo 16.5 vegetation (7600), Fannington Animas Steam Plant; MCWF, Stream bottom deposits ' NO 
(San Juan River, 2403 ), M Streambank modification/ Fannington MOC; WWF 

destabilization (7700), North Star Water Project 
Partially_ Supj)Orted Unknown (9000) 

Animas River from Estes Agriculture (1200, I 500), 
Arroyo to the New Mexico- Urban runoff(4000), 

Colorado Border Resource extraction (5500), 
(San Juan River, 2404), M 19.9 Hydromodification (71 00), 0 CWF Stream bottom deposits ' NO 

Removal of 
Partially Supported riparian vegetation (7600), 

Streambank modification/ 
destabilization (7700) 

La Plata River from Agriculture (1500) 
the mouth on the San Juan Resource extraction (51 00, 2: 
River to the New Mexico- 5500, 5900), Removal of LWWF, Plant nutrients NO 

Colorado border 24.7 Riparian Vegetation (7600), Black Diamond Coal Company- La MCWF 
(San Juan River, 2402), E Streambank modification/ Plata; San Juan Coal Company- La 

destabilization (7700), Plata Mine 
Partially S upponed Unknown (9000) 

Rio Nutria from mouth on 
Zuni River to headwatersd 22.8 
(Lower Colorado River, Unknown (9000) 0 WWF Metals Hg NO 

unclassified), E (7) 
Partially S UP!lOrted 

San Francisco River from Agriculture (I 500), 
Centerfire Creek Removal of 
to Largo Canyon Riparian Vegetation (7600), 

(San Francisco River, 15.5 Streambank modification/ pH' 
2602), M, destabilization (7700), 0 CWF NO 

Fully Supporting, Upstream impoundment 
Impacts Observed (8800) 

San Francisco River from 
Centerfire Creek to the 
New Mexico/Arizona Natural (8600), Temperature', 

border I 5 Source Unknown (9000) 0 CWF, Turbidity, NO 
(San Francisco River, PC Streambottom deposits" 

2602), M, 
Not Supported 

Centerfire Creek from 
the mouth on the Agriculture (1500), 

San Francisco River Removal of Temperature', 
to the headwaters 7.1 Riparian Vegetation (7600), 0 HQCWF Conductivity, NO 

I (San Francisco River, Streambank modification/ Plant nutrients 

I 
2603), M, destabilization (7700) - -'~-

Partially S11pported ··-
·- .. - -. - ,_.,...,. - -. 



71 I Source unknown (9000) 0 MCW Stream bottom deposits ' 1 

Agriculture ( 1500), 
Natural (8600), Turbidity, 

(San Francisco River, 4 Upstream impoundment 0 CWF, Streambottom deposits 'r 
2602), M (8800), PC 

ed Source unknown 
San Francisco River at 

Glenwood Gage 

I I I I I Stream bottom deposits ' 1 (San Francisco River, 58 Natural (8600), 0 MCW 
2601), M Source unknown (9000) 

~ 
San Francisco River above 

Reserve 

I I 
Natural (8600), 

I I I 
Temperature', 

(San Francisco River, 30 Source unknown (9000) 0 CWF, Turbidity, 
2602), M PC Streambottom deposits ' 1 

Not Su2~rted 
San Francisco River below 

Reserve 
(San Francisco River, I 5 I Natural (8600), I 0 I MCW I Stream bottom deposits ' 1 

2602), M Unknown 

~ 
1rosa Rive 
the mouth on 

the San Francisco River 
to Apache Creek (Tularosa I 22.5 I Natural (8600), I I I Conductivity', 

River Source unknown (9000) 0 HQCWF Streambottom deposits ' 1 

above SFR) 
(San Francisco River, 

2603), M, 
Not Su22o11 

Tularosa River from 
mouth on the San 

Francisco River to Apache 
Creek I I Natural (8600), 

(Tularosa River at FR233) 12 Source unknown (9000) I 0 I HQCWF I Conductivity ' 
(San Francisco River, 

2603), M 
Not Su2~rted 

Tularosa River above 
Apache Creek to 

I I I I I 
Temperature ', 

Tularosa Springs 10 Natural (8600), 0 HQCWF Conductivity', 
(San Francisco River, Source unknown (9000) Streambottom deposits ' 1 

2603), M 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which US EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by USEPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

I I I NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. 



WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT 
TOXICS TOXICS 

AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF FULLY SPECIFIC AT AT TorE 

EVALUATED OR (MILES WITHIN POLLUT ANTffHREAT NPDES PERMITS SUPPORTED/ POLLUTANT ACUTE CHRONIC SPECIES 
MONITORED (E/M), STATE OF NM ON THE REACH THREATENED' OR THREAT LEVELSb LEVELSb ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 

Apache Creek at its mouth 
on the Tularosa River Temperature', 
(San Francisco River, 2.5 Natural (8600), 0 HQCWF Conductivity', NO 

2603), E, Source unknown (9000) Dissolved oxygen ' 
Not Supported 

Negrito Creek from the 
mouth on the Tularosa 

River to South Fork 
Negrito Creek Natural (8600), 

(San Francisco River, 12 Source unknown (9000) 0 HQCWF Temperature' NO 
2603),M 

Fully Supporting, 
Impacts Observed 

Negrito Creek above 
Tularosa confluence 

(San Francisco River, 5 Natural (8600), 0 HQCWF Temperature', NO 
2603), M Source unknown (9000) Streambottom deposits ' r 

Fully Supporting, 
Impacts Observed 

South Fork ofNegrito Natural (8600), 
Creek from the confluence Source unknown (9000) 
with the North Fork to the Temperature 

headwaters 5.4 0 HQCWF NO 
(San Francisco River, 

2603), M, 
Partially Supported 

Mineral Creek from the 
mouth on the San 
Francisco River to Metals', 

headwaters 17 Natural (8600), 0 HQCWF Temperature ' AI' NO 
(San Francisco River, Source unknown (9000) 

2603), M 
Not Supported 

Silver Creek from 
I the mouth on 

Mineral Creek to Natural (8600), Temperature', 
Little Fannie Mine 3.3 Source unknown (9000) 0 HQCWF Turbidity', NO 

(San Francisco River, Conductivity' 
2603),M, 

Not Supported 
Silver Creek below 

Bearup Mine Natural (8600), Temperature ', 
(San Francisco River, 3.3 Source unknown (9000) 0 HQCWF Turbidity', NO 

2603), M Conductivity ' 
Not Supported 

----------- -- -- -- --- ---- ------- ---- -~- - L_ -~--- ----·· ----



the mouth on 
the San Francisco River to 
Whitewater Campground 

(Whitewater Creek at 
Catwalk) 

(San Francisco River, 
2603), M, 

the 
mouth on the San 
Francisco River to 

Whitewater Campground 
(Whitewater Creek at 

Glenwood) 
(San Francisco River, 

2603), M 
Not 

Trout Creek from the 
mouth on the San 
Francisco River 

to the headwaters 
(San Francisco River, 

2603), M, 
Fully Supporting, 

Gila River from 
Mangas Creek to 
Mogollon Creek 

(Gila River, 2502), M 

Gila River from 
Mogollon Creek to 

the East and West Forks 
of the Gila River 

(Gila River, 2502), M 
Not 

Gila River from the New 
Mexico-Arizona border to 

Mangas Creek 
(Gila Rvr., 2501, 2502), M 

Middle Fork of the Gila 
River from the mouth on 
the West Fork of the Gila 
River to the USFS Ranger 
Station (Middle Fork of the 

Gila above Iron Creek) 
(Gila River, 2503), M 

5.6 

5.6 

4 

15 

39.8 

38.6 

40.0 

(7100, 7200, 7400), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Road maintenance/runoff 
(8300), Natural (8600), 

unknown 

Natural (8600), 
Unknown (9000) 

Natural (8600), 
Source unknown (9000) 

Agriculture ( 1200, 1500), 
Removal of 

riparian vegetation (7600), 
streambank modification/ 

Agriculture ( 1500), 
Removal of 

riparian vegetation (7600), 
stream bank modification/ 

destabilization (7700) 

Agriculture (1201, 1500), 
Removal of 

riparian vegetation (7600), 
streambank modification/ 

Agriculture ( 1500), 
Removal of 

riparian vegetation (7600) 

0 

0 

0 

0 

0 

0 

0 

HQCWF 

HQCWF 

HQCWF 

MCWF, 
WWF, 

PC 

MCWF 

LWWF, 
WWF, 

MCWF, 
PC 

HQCWF 

Metals', 
Turbidity', 

Stream bottom deposits r 

Metals', 
Streambottom deposits r, 

Turbidity 

Metals' 

Turbidity', 
Stream bottom deposits 'r 

Turbidity' 

Turbidity', 
Stream bottom deposits ' r 

Metals, 
Temperature, 

Turbidity, 
Plant nutrients, 

Dissolved oxygen, 
Conductivity, 

pH 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 

Zn AI 

Zn' AI' 

Pb' 

AI 

NO 

NO 

NO 

Spikedace 
and Losch 
Minnow 

Threatened 
YES 

Spikedace 
and 

Loach 
Minnow 

YES 

YES 
Spikedace 

and 
Loach 

-Minnow 

. Threatened 

All toxics for which USEPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by USEPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. t 
Fully supported; impacts observed. l--~71··r( .. 
NMED/SWQB has no physical data to support "stream bottom deposits" listings. {SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impactS ohtream 
bottom deposits.} It· ;h·kt., , 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. j .l ,._ ··. ' 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT TOXICS TOXICS 
AQUATIC 

(Basin, segment) AFFECTED OF NUMBER OF 
FULLY SPECIFIC AT AT 

TorE 

EVALUATED OR (MILES WITHIN POLLUT ANTffHREAT NPDES PERMITS 
SUPPORTED/ POLLUTANT ACUTE CHRONIC 

SPECIES 

MONITORED (ElM), STATEOFNM ON THE REACH 
THREATENED' OR THREAT LEVELSb LEVELSh ON THE 

SUPPORT STATUS 
--- ---. - .... - ~ 

Iron Creek from the mouth 
on the Middle Fork of the Plant nutrients, I I I YES 

Gila River to the pH, 

headwaters (Iron Creek 10.8 Agriculture (1500) 0 HQCWF Temperature, I I I Gila Trout 

above the Middle Fork of Conductivity, 

the Gila) Turbidity, I I I Endangered 

(Gila River, 2503), M Dissolved oxygen 

Partial!~ Su£~rted 
East Fork of the Gila River 
from the confluence with pH, YES 

the West Fork of the Gila Agriculture ( 1500), Total organic carbon, Spikedace 

River to the confluence of Removal of 0 HQCWF Dissolved oxygen, AI and 

Beaver and Taylor Creeks riparian vegetation (7600) Temperature, Loach 

(East Fork ofthe Gila 25.5 Conductivity Minnow 

above the West Fork of Threatened 

the Gila) 
(Gila River, 2503), M 

Partial! Su rted 
•st Fork of the Gila River 
from the confluence YES 

with the East Fork 
of the Gila River to above HQCWF Spiked ace 

the Gila Cliff Dwellings 5.7 Agriculture (1500) 0 Turbidity', and 

(West Fork of the Gila Plant nutrients', Loach 

River above the East Fork Temperature ', Minnow 

of the Gila River) pH', 

(Gila Rvr., 2502, 2503), M Conductivity', I I I Threatened 
Dissolved 

West Fork of the Gila River 
above the confluence with I I I YES 

the Middle Fork of the Agriculture (1500), Turbidity', 

Gila River (West Fork of Removal of riparian Temperature ', Spikedace 

the Gila River above the 6.5 vegetation (7600), 0 HQCWF pH', and 

Middle Fork of the Streambank modification/ Plant nutrients' Loach 

Gila River) destabilization (7700) Conductivity', Minnow 
(Gila River, 2503), M Dissolved oxygen ' 

I I I Threatened 

Gilita Creek from the Metals, 

confluence with Dissolved oxygen, 
Snow Canyon Creek to Agriculture ( 1500), Plant nutrients, 

Willow Creek (Gilita Creek 6 Land disposal (6500), 0 HQCWF Temperature, I I AI I NO 
above Snow Canyon Removal of riparian pH, 

Creek) vegetation (7600) Turbidity, 
(Gila River, 2503), M Conductivity 

Partially Supported 
Snow Canyon Creek from Metals, 

the confluence with Temperature •, 

Gilita Creek to Snow Lake Agriculture ( 1500), Dissolved oxygen •, 

(Snow Canyon Creek Removal of riparian Plant nutrients •, 

above Gilita) I vegetation (7600), 0 HQCWF Turbidity •, 

(Gila River, 2503), M Upstream impoundment Condu_c_!~~lty •, 
(8800), 



Hoyt Creek upstream from 
Wall Lake (Hoyt Creek 

above Wall Lake) 
(Gila River, 2503), M 

Not Supported 

. Creek from 
the mouth on Gila River 

to the headwaters 
(Turkey Creek above the 

Gila River) 
(Gila River, 2503), M 

Taylor Creek from the 
confluence with Beaver 

Creek to Wall Lake 
(Taylor Creek below Wall 

Lake) 
(Gila River, 2503), M 

Not 
Diamond Creek from the 
mouth on the East Fork of 

the Gila River to the 
headwaters (Diamond 

Creek at FR 225) 
(Gila River, 2503), M 

Canyon 
the mouth on the East Fork 

of the Gila River to the 
headwaters (Black Canyon 

Creek at the Wilderness 
Boundary) 

(Gila River. 2503), M 

Sapillo Creek from 
the mouth on the Gila 
River to Lake Roberts 

(Sapillo Creek below Lake 
Roberts) 

(Gila River, 2503), M 

4.2 

2.0 

1.5 

2.3 

2 

5.0 

Agriculture ( 1500), 
Removal of riparian 
vegetation (7600) 

Removal of riparian 
vegetation (7600), 

Natural (8600) 

Removal of riparian 
vegetation (7600), 

Streambank modification/ 
Destabilization (7700), 

Unknown (9000) 

Agriculture (1500), 
Removal of riparian 
vegetation (7600) 

Agriculture ( 1500), 
Silviculture (21 00), 
Removal of riparian 
vegetation (7600), 

Streambank modification/ 
Destabilization (7700) 

Agriculture ( 1500), 
Hydromodification (71 00), 

Removal of 
Riparian Vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Upstream impoundment 

0 HQCWF 

0 HQCWF 

0 HQCWF 

0 HQCWF 

0 HQCWF 

0 HQCWF 

Temperature , 
Plant nutrients ', 

Turbidity', 
Conductivity', 

pH', 

Temperature, 
Plant nutrients, 

pH, 
Dissolved oxygen, 

Temperature', 
Metals'· 

pH •, 
Turbidity', 

Conductivity •, 
Dissolved oxygen •, 

Temperature, 
Plant nutrients, 

pH, 
Dissolved oxygen, 

Turbidity, 
Conductivity, 

Temperature • 
Plant nutrients •, 

Turbidity •, 
Dissolved oxygen ', 

Conductivity', 
pH' 

Biological impairment, 
Temperature, 

pH, 
Turbidity, 

Conductivity, 
Plant nutrients, 

Dissolved oxygen 

Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which USEPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by USEPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

NO 

NO 

NO 

YES 

Gila Trout 

Endangered 

NO 

NO 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. {SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.} 
A Total Maximum Daily Load for this pollutant has been approved by the WQCC on this streamreach. 



WATER BODY NAME I TOTAL SIZE PROBABLE SOURCE(s) USES NOT TOXICS TOXICS AQUATIC 
AFFECTED OF NUMBER OF FULLY SPECIFIC AT AT TorE 

(MILES WITHIN POLLUT ANTrfHREAT NPDES PERMITS SUPPORTED/ POLLUTANT ACUTE CHRONIC SPECIES 
STATEOFNM ON THE REACH THREATENED' OR THREAT LEVELSb LEVELSb ON THE 

R 
Biological impainnent, 

mouth on the Gila River to Agriculture ( 1500), Plant nutrients, 
Lake Roberts (Sapillo 5.0 Hydromodification (7700), Dissolved oxygen, 

Creek at the Wilderness Upstream impoundment 0 HQCWF Conductivity, 
Boundary) (8800) Turbidity, I I I NO 

(Gila River, 2503), M pH, 
Partially Supported Tempera 
Mogollon Creek, Agriculture ( 1500), Metals, 

perennial portions above Resource Extraction (5600, Stream bottom deposits r. I I I YES 
the USGS gauge 5900), Removal of pH, 

(Gila River, 2503), M 12.6 riparian vegetation (7600), 0 HQCWF Turbidity, 

I I 
Pb, I Gila Trout 

Streambank modification/ Plant nutrients, AI 
destabilization (7700), Temperature, I Endangered 

Partially Supported I I Unknown (9000) Conductivity, 

Mangas Cu ..... .n. uvu• "'f511'-'UILI,..U .... \I.,IVVJ' I. UIUIUUJ ' 

the mouth on the Gila Resource extraction (5700), Plant nutrients, 
River to Mangas Springs Hydromodification(7400), MCWF, Stream bottom deposits r 

(Mangas Creek 4.7 Removal of 0 WWF, Temperature, I I I NO 
at FR 809) riparian vegetation (7600), PC pH, 

(Gila River, 2502), M Streambank modification/ Metals, 
destabilization (7700) Conductivity, 

Dissolved oxy 
Mangas Creek below Agriculture ( 1500), Turbidity', 

Mangas Springs Resource extraction (5700), Temperature', 
(Gila River, 2502), M Hydromodification (7400), MCWF, pH', 

7.0 Removal of riparian 0 WWF, Metals', I I I NO 
vegetation (7600), PCR Conductivity', 

Not Supported I I Streambank modification/ Plant nutrients', 

:reek from AI', 
Mangas Springs to Co', 

headwaters 2.5 Resource extraction 0 MCWF, Metals' Cu', I NO 
(Gila River, 2502), M (5200, 5800) WWF Zn', 

Fully Supporting, Cd', 
Impacts Observed nL c 

Bear Creek from the mouth Agriculture (1500), Metals, 
on the Gila River to Resource extraction 1: Plant nutrients, 

the headwaters (5100, 5700), MCWF, Temperature, 

I 
AI, 

(Bear Creek above 2.5 Removal of riparian Cyprus Pinos Altos Corp. WWF, Turbidity, Zn, I I NO 
Cyprus Mine) vegetation (7 600), LW Conductivity, Cu 

(Gila River, 2502), M Streambank modification/ pH, 
' Sul'l'Q_rted destabilization _(77001_ Dissolvec 

Creek from mouth on Agriculture (1500), Metals, 
the Gila River to the Resource extraction 1: Plant nutrients, 

headwaters (Bear Creek 2.5 (51 00, 5700), MCWF, Temperature, 

I 
AI, 

below Cyprus Mine) Removal of riparian Cyprus Pinos Altos Corp. WWF, Turbidity, Zn, I I NO 
(Gila River, 2502), M vegetation (7600), LW Conductivity, Cn 

Partially Supported Streambank modification/ pH, 



_, --"··-·--··--

Creek, 
perennial portions 
in New Mexico 

(Carlisle Creek above 
Carlisle Mine) 

(Gila River, 2501), M 

Carlisle Creek, 
Perennial portions 

in New Mexico 
(Carlisle Creek below 

Carlisle Mine) 
(Gila River, 2501), M 

Dry 
perennial portions 

(Dry Cimarron River, 
2701), E 

Not 
Long Canyon, 

perennial portions 
(Dry Cimarron River, 

2701), E 

mouth 
on the Dry Cimarron River 

to the headwaters 
(Dry Cimarron River, 

2701), E 

from the 
mouth on the Dry 

Cimarron River to the 
headwaters 

(Dry Cimarron River, 
2701), E, 

Sacramento River, 
perennial portions 

(Closed basins, 2801 ), E 
Fully Supporting, 
Impacts Observed 

Tularosa Creek from the 
town of Tularosa to the 

headwaters 
(Closed basins, 2801 ), M 

Partially Supported 

5 

5 

71.9 

4.9 

9.1 

1.5 

13.8 

10.2 

.. ·.-:,;· ~·~-~.- ·c~·o.·;,,·~·· .... ~ ·-.,1~·- .... ---~·- _, ... 

Agriculture (1500), 
Resource extraction (5800) 

Agriculture (1500), 
Resource extraction (5800) 

Agriculture (1500), 
Removal of rip. veg. (7600), 

Streambank mod./ 
destabilization (7700), 

Natural 

Removal of 
riparian vegetation (7600), 
streambank modification/ 

destabilization (7700), 

Agriculture ( 1500), 
Removal of 

riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 

Removal of 
riparian vegetation (7600), 
Streambank modification/ 

destabilization (7700), 
Unknown (9000) 

Agriculture ( 1500), 
Removal of riparian 
vegetation (7600), 

Streambank modification/ 
destabilization (7700), 

Road maintenance/runoff 

Agriculture ( 1500), 
Removal of riparian 
vegetation (7600), 

Streambank modification/ 
destabilization (7700), 

Unknown 

0 

0 

0 

0 

0 

0 

0 

0 

B3o-

LWWF, 
IRR, 
LW 

LWWF, 
IRR, 
LW 

CWF 

CWF 

CWF 

CWF 

MCWF 

CWF 

Meta\s. ··~;;,,, ·· .. ,. 
Plant nutrients, 

pH, 
Conductivity, 

Dissolved oxygen 

Metals, 
Plant nutrients, 

pH, 
Conductivity, 

Dissolved oxygen 

Temperature , 
pH', 

Total ammonia', TDS', 
Stream bottom deposits' r, 

Temperature ' 

Temperature', 
Total ammonia ', 

pH', 
Unknown 

Chloride', 
Unknown 

Stream bottom deposits 'r 

Metals', 
Unknown 

conclUSions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All toxics for which USEPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by USEPA. 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported. 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
Fully supported; impacts observed. 

AI, 
Cu, 
Zn, 
Cd 

Hg 

NMED/SWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 
bottom deposits.) 

_I L .. ~L- 1,11"'\r"r" "'- 1\.o.;., <'tf'A.,,...,.t' ... <::tl"h 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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WATER BODY NAME TOTAL SIZE PROBABLE SOURCE(s) USES NOT TOXICS TOXICS AQUATIC 
(Basin, segment) AFFECTED OF NUMBER OF FULLY SPECIFIC AT AT TorE 

EVALUATED OR (MILES WITHIN POLLUTANT/THREAT NPDES PERMITS SUPPORTED/ POLLUTANT ACUTE CHRONIC SPECIES 
MONITORED (E/M), STATEOFNM ON THE REACH THREATENED" OR THREAT LEVELSb LEVELSb ON THE 
SUPPORT STATUS JURISDICTION) (see Table 17b) (see Table 17a) REACH 
Three Rivers, perennial 

portionsfrom U.S. Hwy 54 
to White Mountain 7.5 Agriculture ( 1500) 0 HQCWF Temperature', NO 

Wilderness Boundary Conductivity' 
(Closed Basins, 2802), M 

Not Supported 
Mimbres River from Agriculture ( 1500), YES 
Sheppard Canyon to Resource extraction (5400), Metals', 
Cooney Campground Hydrornodification (7200), Dissolved oxygen', Chihuahua 

(Mimbres River, 2804), M 11.6 Removal of 0 HQCWF Temperature', AI' Chub 
riparian vegetation (7600), Stream bottom deposits r 
Streambank modification/ Threatened 

Not Supported destabilization (_77001 
Mimbres River, Agriculture ( 1200, 1500), YES 

perennial portions below Hydromodification (7200), Metals', Chihuahua 
Sheppard Canyon 12.5 Removal of riparian 0 CWF, Temperature', AI' Chub 

(Mimbres River, 2803), M vegetation (7600), IRR Fecal coliform', 
Not Supported Streambank modification/ Stream bottom depositsr Threatened 

destabilization (7700) 
Gallinas Creek from Agriculture (1200, 1500), 

the mouth on Resource extraction (5900), 
the Mimbres River Removal of riparian Temperature, 
to the headwaters 14.0 vegetation (7600), 0 CWF Fecal coliform ', NO 

(Mimbres River, 2803), E streambank modification/ Stream bottom deposits r 
Partially Supported destabilization (7700), 

Natural (8600) 
Hot Springs Creek from Agriculture ( 1500), 

the mouth on the Mimbres Removal of 
River to the headwaters riparian vegetation (7600), 0 CWF Unknown NO 

(Mimbres River, 2803), E 11.0 Streambank modification/ 
Not Supported destabilization(7700)_ 

Cold Springs Creek from 
the mouth on Hot Springs Cu, 
Creek to the headwaters 8.0 Resource extraction 0 CWF Metals' Zn NO 

(Mimbres River, 2803), E (5200, 5700) 
Not Supported 

- -

• <; .: .... 
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Conclusions concerning attainment of fishery uses are largely based on water quality analysis; where available, biological data was used to verify these results. 
All taxies for which US EPA has prepared a federal Clean Water Act§ 304{a) guidance document were reviewed as required by US EPA 
Pollutants present in concentrations or combinations such that designated or attainable uses are not supported 
This reach includes areas wholly or in-part on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 

Fully supported; impacts observed NMEDISWQB has no physical data to support "stream bottom deposits" listings. { SWQB is in the process of developing stream bottom deposit protocols for the expressed purpose of measuring the impacts of stream 

bottom deposits.} 
• • • •. - ,,, .... \1 .......... -- .~...: ..... _ ... ""' .... ., .... h 



Table 16. Assessed Lakes either Fully Supporting w/ Impacts Observed, Partially Supporting or Not Supporting Their Designated Uses. 

Water Body 
(Basin, segment) 
Evaluated or 
Monitored (E/M) 

Lagunitas Lakes 
(Rio Grande, 2120) E 

Laguna Larga 
(Rio Grande, 2120) E 

Cabresto Lake 
(Rio Grande, 2120) M 

Heart Lake 
(Rio Grande, 2120) E 

Shuree Ponds 
(Rio Grande, 2120) E 

Trophic 
Status" 

E 

ND 

M 

ND 

ND 

1 
Trophic a talus bued on Carlson lrophic stale index: 

Uses Affectedb 
(see Table 18a) 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

HQCWF 

Probable Cause of 
Nonsupport 

Nutrients, 
pH, 

Siltation, 
Dissolved oxygen 

Nutrients, 
pH, 

Siltation, 
Dissolved oxygen 

Fish tissue mercury 

Nutrients, 
pH, 

Siltation, 
Dissolved oxygen 

Nutrients, 
pH, 

Siltation, 
Dissolved oxygen 

Toxics at 
Acute 

Levels< 

Toxics at 
Chronic 
Levels< 

Hg 
(Fish) 

NO • No! delermined E • Eulrophic ME • Mesoeulrophic M = Mcsolrophic OM • Oligomesolrophic 

b Conclusions concerning altainmenl offoshery uses are largely bued on walerquality analysis, where available, biological data are used 10 verify 1hese resuiiS. 

c AIIIDxins for which EPA has prepared a fedeml Clean Waler Acl § 304(a) guidance documenl were reviewed as required by EPA 

d Use support summary for assessed New Mexico Lakes: 
FSJO • Fully supporting, lmpociS Observed PS • Partially supporting NS = Nolsuppor1ing U =Unknown/lack of currenl data precludes adcquale evaluation 

B35 

Probable Sources 
of Nonsupport 
(See Table 18b) 

Total Size 
Affected 
(Acres) 

Agriculture (1500), 1 0 
Recreation (8700, 

8701' 8702, 8703), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Agriculture (1500), 15 
Recreation (8700, 
8701' 8702, 8703), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Unknown (9000) 15 

Agriculture (1500), 3 
Recreation (8700, 

8701' 8702, 8703), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Agriculture (1500), 8 
Recreation (8700, 

8701' 8702, 8703 ), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Status 
of 

Supportd 

u 

u 

PS 

u 

u 

0 • Oligo1rophic NA • No! Applicable 
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Table 16. Assessed Lakes either Fully Supporting w/ Impacts Observed, Partially Supporting or Not Supporting Their Designated Uses, con't. 

Water Body Trophic Uses Affected b Probable Cause of Toxics at Toxics at Probable Sources Total Size Status 
(Basin, segment) Status • (see Table 18a) Nonsupport Acute Chronic of Nonsupport Affected of 
Evaluated or Levels c Levels c (See Table 18b) (Acres) Support d 

Monitored (E/M) 

Alice Lake ND HQCWF Nutrients, - - Agriculture (1500), 4 u 
(Rio Grande, 1120) E pH, Recreation (8700, 

Siltation, 8701' 8702, 8703 ), 
Dissolved oxygen Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Goose Lake E HQCWF Nutrients, - - Agriculture (1500), 5 NS 
(Rio Grande, 1120) E Siltation Recreation (8700, 

8701' 8702, 8703), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

San Leonardo Lake 0 HQCWF pH - - Natural (8600) 5 FSIO 
(Rio Grande,2120) M 

Heron Reservoir OM HQCWF Fish tissue mercury - Hg Unknown (9000) 5,906 PS 
(Rio Grande, 2117)M (Fish) 

El Vado Reservoir M CWF Nuisance algae, - Hg Agriculture (1500), 3,500 PS 
(Rio Grande, 2117) M Siltation, (Fish) Recreation (8700), 

Fish tissue mercury Unknown (9000) 

Canjilon Lakes M toE HQCWF Nutrients, - - Agriculture (1500), 18 FSIO 
(Rio Grande, 2116) M pH, Recreation (8700, 

Siltation, 8701,8702, 8703), 
Dissolved oxygen Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Abiquiu Reservoir OM CWF, WWF Siltation - - Spills (8400), 4,000 FSIO 
(Rio Grande, 2114) M Agriculture (1500), 

Unknown (9000) 
l ,, ,, .J.Jl"ill 

"'··,£, w t '}f1t;ir T 
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Hopewell Lake 
(Rio Grande, 2112) E 

Cochiti Reservoir 
(Rio Grande, 21 09) M 

Fenton Lake 
(Rio Grande, 21 06) E 

Bluewater Reservoir 
(Rio Grande, 21 06) M 

Elephant Butte 
Reservoir 
(Rio Grande, 21 04) E 

Caballo Reservoir 
(Rio Grande, 21 02) M 

McAllister Lake 
(Pecos River, 2211.3) M 

E 

E 

E 

ME 

E 

E 

E 

a Trophic status based on Carlson trophic state index: 

HQCWF 

WWF,CWF 

HQCWF,SC 

HQCWF 

WWF 

WWF 

CWF, SC 

pH, Dissolved oxygen, 
Turbidity, 

Nuisance algae, 
Siltation 

Siltation, Nuisance 
algae, Pesticides 

Total phosphorus, 
Nuisance algae, 

Siltation 

Metals, 
Turbidity, 
Nutrients, 

Temperature, 
Conductivity, 

Siltation 

Metals, 
Fish tissue mercury 

Siltation, 

Nutrients, 
Fish tissue mercury 

Siltation, 

Nutrients, 
Nuisance algae, 

Siltation 

836 

A1 Cd 

Hg 
(Fish) 

Hg 
(Fish) 

NO • Not detennined E • Eutrophic ME= Mesoeutrophic M = Mesotrophic OM= Oligomesotrophic 

b Conclusions concerning attainment of fishery U'les are largely based on water quality anal)Oia. where available, biological data are used to verify these resul1s. 

c All toxins for which EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by EPA 

d Use supporlsummary for assessed New Mexico Lakes: 
FSIO • Fully supporting, lmpaciS Observed PS • Partially supporting NS =Not supporting U =Unknown/lack of current data precludes adequate evaluation 

O'l'7 

Recreation (8700), 14 
Agriculture (1500), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Agriculture (1500) I ,240 

Land disposal (6500), 27 
Agriculture (1500), 
Recreation (8700), 

Road Maintenance (8300), 
Reduction of riparian vegetation (7600) 

Agriculture (1500), 2,350 
Silviculture (2000), 

Recreation (8700, 8702), 
Road Maintenance (8300), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Agriculture (1500), 
Recreation (8700), 
Unknown (9000) 

Agriculture (1500), 
Recreation (8700), 
Unknown (9000) 

40,000 

11,000 

Recreation (8700, 8701 ), I 00 
Natural (8600), 

Agriculture (1201 ), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

PS 

PS 

PS 

FSIO 

PS 

PS 

PS 

t ; 

,< ..... - ••• 

~· 

'; ; lW_.,.,.., ·• 
:tq ,A ..... ~..;, 0 • Oligotrophic 

'~1,. 

'·IJf; 
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Table 16. Assessed Lakes either Fully Supporting w/ Impacts Observed, Partially Supporting or Not Supporting Their Designated Uses, con't. 

Water Body 
(Basin, segment) 
Evaluated or 
Monitored (E/M) 

Storrie Reservoir 
(Pecos River, 2211.5)M 

Santa Rosa Lake 
(Pecos River, 22IO) M 

Power Dam Lake 
(Pecos River, 
unclassified) E 

Sumner Reservoir 
(Pecos River, 22IO) M 

Alto Lake 
(Pecos River, 2209) E 

Trophic 
Status • 

M 

ME 

ND 

E 

E 

Uses Affected b 

(see Table 18a) 

CWF, WWF 

WWF 

MCWF, WWF 

WWF 

HQCWF 

Probable Cause of 
Nonsupport 

Nutrients, 
Siltation 

Nutrients, 
Siltation, 

Fish tissue mercury 

Nutrients, 
Siltation 

Nutrients, 
Nuisance algae, 

Siltation, 
Fish tissue mercury 

Dissolved oxygen, 
Nutrients, 

Nuisance algae, 
Siltation, 
Turbidity 

Toxics at 
Acute 

Levels c 

-

-

-

-

-

B38 

Toxics at 
Chronic 
Levels c 

-

Hg 
(Fish) 

-

Hg 
(Fish) 

-

Probable Sources 
of Nonsupport 
(See Table 18b) 

Agriculture (I500), 
Recreation (8700, 

870I' 8702), 

Total Size 
Affected 
(Acres) 

I ,200 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Agriculture (I500), I ,500 
Recreation (8700, 

870I' 8702), 
Unknown (9000), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Agriculture (1500), 20 
Recreation (8700, 

870I ' 8702), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Agriculture (1500), 4,650 
Recreation (8700), 
Unknown (9000), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Agriculture (1500), 20 
Recreation (8700), 
Silviculture (2300), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Status 
of 

Support d 

FSIO 

PS 

u 

PS 

PS 
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Bonito Lake 
(Pecos River, 2209) E 

Brantley Reservoir 
(Pecos River, 2205) M 

A val on Reservoir 
(Pecos River, 2204) M 

Tansill Lake 
(Pecos River, 2203) E 

Bataan Lake 
(Pecos River, 2203) E 

Lake Maloya 
(Canadian River, 2306) M 

E 

ME 

E 

ND 

ND 

E 

a Trophic statta based on Cartson trophic state indeJC 

HQCWF 

WWF 

WWF 

WWF 

WWF 

HQCWF 

pH, Dissolved oxygen, 
Nutrients, 

Nuisance algae, 
Turbidity, 
Siltation 

Fish tissue mercury 

Fish tissue mercury, 
Siltation, Nutrients 

Nutrients, 
Siltation 

Nutrients, 
Siltation 

Metals, 
Nutrients, 

Nuisance algae 

tu~ 

Zn 

Hg 
(Fish) 

Hg 
(fish) 

ND • Not detennined E m Eutrophic ME= Mesoeutrophic M = Mesotrophic OM= Oligomesotrophic 

b Concltaions concerning attainment of fishery uses are largely based on water quality anal)'is, where available, biological data are used to verify these results. 

c All 10xins for which EPA has prepared a fede11l Clean Water Act§ 304(a) guidance document were reviewed as required by EPA 

d Use support summary for assessed New Mexico U.kes: 
FSIO • Fully suppor1ing, lmpaciS Observed PS • Partially suppor1ing NS • Not supporting U =Unknown/lack of current dala precludes adequate evaluation 

B39 

Agriculture (1500), 45 
Recreation (8700), 
Silviculture (2300), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Unknown (9000) 2,000 

Unknown (9000), 
Agriculture (1200, 1500) 

930 

Recreation (8700, 94 
8701, 8702, 8703 ), 
Hydromodification 

(7400), 
Construction (3200), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Recreation (8700, 42 
8701, 8702, 8703 ), 
Hydromodification 

(7400), 
Construction (3200), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Recreation (8700), ISO 
Road Maintenance 

(8300), 
Unknown (9000), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

FSIO 

PS 

PS 

u 

u 

FSIO 

··"""'"'· ~--~-~-~ 
cu.~.~•·~ 

0 =Oligotrophic 1 NA • Not AJIIlllcoble 

: ... ~r1i r ;s.; 2~,;, 

>;1(t;q rzcrt~ 
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Table 16. Assessed Lakes either Fully Supporting w/ Impacts Observed, Partially Supporting or Not Supporting Their Designated Uses, con't. 

Water Body Trophic Uses Affected b Probable Cause of Toxics at Toxics at Probable Sources Total Size Status 
(Basin, segment) Status • (see Table 18a) Nonsupport Acute Chronic of Nonsupport Affected of 
Evaluated or Levels c Levels c (See Table 18b) (Acres) Support d 

Monitored (E/M) 

Eagle Nest Lake E HQCWF Nutrients, - - Agriculture (1500), 2,000 FSIO 
(Canadian River, 2306) M Nuisance algae, Recreation (8700, 

Siltation 8701 ), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Morphy Lake E HQCWF Nutrients, pH, - - Agriculture (1500), 50 PS 
(Canadian River, 2306) E Dissolved oxygen, Silviculture (2000), 

Siltation Recreation (8700) 

Springer Lake M MCWF, WWF Nutrients, - - Agriculture (1500), 450 FSIO 
(Canadian River, Siltation Recreation (8700), 
unclassified) M 8701,8702,8703) 

Charette Lakes E CWF, WWF Temperature, - Hg Agriculture (1500), 410 FSIO 
(Canadian River, Nutrients, (Fish) Recreation (8700, 
2305.5) M Fish tissue mercury, 8701' 8702, 8703 ), 

Siltation Unknown (9000) 

Maxwell Lake #12 E CWF, WWF Nutrients, - - Agriculture (1500), 335 FSIO 
(Canadian River, Siltation Unknown (9000) 
unclassified) M 

Maxwell Lake # 13 E CWF, WWF Nutrients, Siltation, - - Agriculture (1200), 326 FSIO 
(Canadian River, Pesticides Unknown (9000) 
unclassified) M 

Maxwell Lake #14 E CWF, WWF Nutrients, - - Agriculture (1200), 120 FSIO 
(Canadian River, Siltation Unknown (9000) 
unclassified) M 

;.#> 

-~--~...-
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Stubblefield Reservoir 
(Canadian River, 
unclassified) M 

Laguna Madre 
(Canadian River, 
unclassified) M 

E 

E 

Conchas Reservoir M 
(Canadian River, 2304) M 

Clayton Lake 
(Canadian River, 
unclassified) M 

ME 

Ute Reservoir M 
(Canadian River, 2302) 
unclassifed) M 

Lake Farmington 0 
(Beeline) 
(San Juan River, 2401) M 

Navajo Reservoir OM 
(San Juan River, 2406) M 

a Trophic status OO.ed on Carlson trophic state index: 

CWF, WWF 

CWF, WWF 

WWF 

WWF 

WWF 

WWF 

CWF, WWF 

Nutrients, 
Siltation 

Nutrients, 
Siltation 

Nutrients, 
Fish tissue mercury 

Dissolved oxygen, 
Nutrients, 
Siltation 

Metals, 
Fish tissue mercury, 

Siltation 

Fish tissue mercury 

Metals, 
Fish tissue mercury 

B40 

Hg 
(Fish) 

AI, 
Hg, 

(Fish) 

Hg 
(Fish) 

Hg 
(Fish) 

ND • Not determined E =Eutrophic ME= Mesoeutrophic M =Meso trophic OM= Oligomesotrophic 

b Conclusions concerning attainment of fishery uses an: largely OO.ed on water quality analysis, when: available. biological data an: used to verify these results. 

c All toxins for which EPA has pn:pan:d a federal Clean Water Act§ 304(a) guidance document wen: reviewed as n:quin:d by EPA. 

d Use support summary for assessed New Mexico Lakes: 
FSIO • Fully supporting, Impacts Observed PS =Partially supporting NS =Not supporting U =Unknown/lack ofcurn:nt data precludes adequate evaluation 

B41 

Agriculture (1500), 
Recreation (8700, 

8701) 

683 

Agriculture (1200, 390 
1500), 

Recreation (8700, 8701 ), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Agriculture (1500), 16,600 
Recreation (8700, 8701 ), 

Unknown (9000), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Agriculture (1500), I 76 
Recreation (8700, 

8701' 8702), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Agriculture (1500), 
Recreation (8700, 8701) 

Unknown (9000) 

Unknown (9000) 

0 • Oligotrophic 

8,200 

198 

15,000 

FSIO 

FSIO 

PS 

FSIO 

PS 

PS 

PS 

t!SWv. 
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Table 16. Assessed Lakes either Fully Supporting w/ Impacts Observed, Partially Supporting or Not Supporting Their Designated Uses, con't. 

Water Body Trophic Uses Affected b Probable Cause of Toxics at Toxics at Probable Sources Total Size Status 
(Basin, segment) Status • (see Table 18a) Nonsupport Acute Chronic of Nonsupport Affected of 
Evaluated or Levels< Levels< (See Table 18b) (Acres) Support d 

Monitored (E/M) 

Jackson Lake E MCWF, WWF Nutrients - - Ariculture (1500), 60 FSIO 
(San Juan River, Recreation (8700), 
unclassified) M Hydromodification (7400), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Quemado Lake E CWF Nutrients, - - Natural (8600), 130 PS 
(Lower Colorado River, Nusiance algae, Silviculture (21 00), 
unclassified) E Siltation, Recreation (8700), 

Agriculture Agriculture (1500), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Ramah Lake WH, LW, IRR, Nutrients, - - Natural (8600), 130 u 
MCWF,SCR Nusiance algae, Silviculture (21 00), 

Siltation, Recreation (8700), 
Agriculture Agriculture (1500), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

McGaffey Lake E CWF,SC pH, - - Natural (8600), 13 NS 
(Lower Colorado River, Nutrients, Recreation (8700, 8701 ), 
unclassified) M Nuisance algae, Road Maintenance (8300), 

Siltation Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Snow Lake E MQCWF,SC Nutrients, - - Natural (8600), 100 FSIO 
(Gila River, 2503) E Nuisance algae, Silviculture (2000), 

Siltation Agriculture (1500), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

B42 ~ . .&._~-



B42 

Wall LakeE HQCWF,SC Dissolved oxygen - - Agriculture (1500), 10 PS 
(Gila River, Nutrients, Silviculture (2000), 
unclassified) E Nuisance algae, Natural (8600), 

Siltation Road Maintenance (8300), 
Reduction of riparian vegetation (7600), 

Bank destabilization (7700) 

Lake Roberts E CWF,SC Dissolved oxygen, - - Natural (8600), 71 FSIO 
(Gila River, Nutrients, Agriculture (1500), 
unclassified) E Siltation Land Disposal (6500), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Bear Canyon Reservoir E HQCWF Dissolved oxygen, - - Agriculture (1500), 22 PS 
(Southwestern Closed Nutrients, Reduction of riparian vegetation (7600), 
Basins, 2804) E Siltation Bank destabilization (7700) 

a Trophic status based on Ca~son trophic state index: 
ND • Not detennlned E • Eutrophic ME ~ Mesoeutrophic M = Meso trophic OM • Oligomesotrophic 

b Conclusions concerning attainment of fishery uses are largely based on water quality analysis, where available, biological data are used to verify these results. 

0 • Oligotrophic NA ~ Not Applicable 

c All toxins for which EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by EPA 

d Use support oununary for assessed New Mexico Lakes: 
FSJO • Fully supporting, Impacts Observed PS • Partially supporting NS • Not supporting U =Unknown/lack of current data precludes adequate evaluation 

B43 
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Table 16. Assessed PlaJU Lakes either Fully Supporting w/ Impacts Observed, Partially Supporting or Not Supporting Their Designated Uses. 

Water Body Trophic Uses Affected b Probable Cause of Toxics at Toxics at Probable Sources Total Size Status 
(Basin, segment) Status • (see Table 18a) Nonsupport Acute Chronic of Nonsupport Affected of 
Evaluated or Levels • Levels • (See Table 18b) (Acres) Support d 

Monitored (E/M) 

Chicosa Lake ND WWF pH, - - Agriculture (1500), 40 u 
(Canadian River, Dissolved oxygen, Recreation (8700, 
unclassified) E Nutrients, 8701, 8702) 

Siltation Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Laguna Gatuna NA WH,LW High salinity, - - Agriculture (1500), 392 NS 
Siltation Resource Extraction (5500, 

5900), Unknown (9000), 
Reduction of riparian vegetation (7600) 

Williams Sink NA WH,LW High salinity - - Mill Tailing (5600), 350 PS 
Salt Storage Site (8900) 

Lane Salt Lake NA WH,LW High salinity - - Agriculture (1500), 400 NS 
Resource Extraction (5501 ), 

Natural (8600) 

Middle Lake (4 lakes area) NA WH,LW High salinity, - - Agriculture (1500), 40 FSIO 
Siltation Natural (8600), 

Reduction of riparian vegetation (7600) 

Laguna Uno NA WH,LW High salinity, - - Agriculture (1500), 600 NS 
Siltation, Mill and Mine Tailings 

Mine waste (5600, 5700), 
Reduction of riparian vegetation (7600) 

Laguna Walden NA WH,LW Siltation - - Agriculture (1500), 60 FSIO 
Natural (8600), 

Reduction of riparian vegetation (7600) 

QAA 
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Laguna Quatro NA 

Laguna Tres NA 

Chicosa Lake u 

"Sacaton" (No Name) Playa NA 

N. Lordsburg Playa NA 

S. Lordsburg Playa NA 

S. Lake Lucero NA 

N. Lake Lucero NA 

Lake Stinky M 

Gabaldon Lake M 

a Trophic stat\li based on Carlson trophic stale index: 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

High salinity, 
Siltation 

High salinity 

Siltation 

Siltation 

Siltation, 
High radium 

Siltation 

High Salinity, 
Siltation 

Siltation 

High pH, 
Siltation 

High pH, 
Siltation 

tl44 

ND • Not determined E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic 

b ConcllL'IiOrB concerning a11ainment of fishery um are largely based on water quality anal )'lis. where available. biological dala are used to verify these resul~. 
c AlltoxirB for which EPA has prepared a federal Clean Water Act§ 304(a) guidance document were reviewed as required by EPA. 

d Use support summary for assessed New Mexico Lakes: 
FSIO ~Fully supporting. Impacts Observed PS = Partially supporting NS =Not supporting U =Unknown/lack of cum:nt dala precludes adequate evaluation 

845 

Agriculture (1500), 150 
Resource Extraction (5500, 
5900), Unknown (9000), 

Reduction of riparian vegetation (7600) 

Agriculture (1500), 400 
Resource Extraction (5200, 5500) 

Agriculture (1500), 40 
Reduction of riparian vegetation (7600) 

Agriculture (1400, 1500) 600 

Agriculture (1500), 2,880 
Natural (8600), 

Unknown (9000) 

Agriculture (1500), 7,040 
Highway Maintenance/Runoff 

(8300), Natural (8600) 

Natural (8600), 3,885 
Unknown (9000), 

Reduction of riparian vegetation (7600) 

Natural (8600), 3,895 
Unknown (9000), 

Reduction of riparian vegetation (7600) 

Hydromodification (7400), 25 
Road/Parking Lot Runoff (8701 ), 

Natural (8600) 

Silviculture (2200), 5 
Dredging (7200), 

Natural (8600) 

0 • Oligotrophic 

NS 

NS 

PS 

FSIO 

PS 

FSIO 

PS 

PS 

PS 

PS 

NA • Not Applicable 



r ·--: =-----'----· ~'!- '··~ 

Table 16. Assessed PlaJU Lakes either Fully Supporting w/ Impacts Observed, Partially or Not Supporting Their Designated Uses, con't. 

Water Body Trophic Uses Affected b Probable Cause of Toxics at Toxics at Probable Sources Total Size Status 
(Basin, segment) Status • (see Table 18a) Nonsupport Acute Chronic of Nonsupport Affected of 
Evaluated or Levels c Levels c (See Table 18b) (Acres) Support d 

Monitored {E/M~ 
Pine Lake E WH,LW Siltation - - Agriculture (1500), 80 FSIO 

Natural (8600), 
Unknown (9000) 

Bank destabilization (7700) 

"Little El Caso" Lk (NN) M WH,LW Siltation - - Agriculture (1500), 10 FSIO 
Natural (8600), 

Unknown (9000) 
Bank destabilization (7700) 

"Laguna Seco" (NN) ME WH,LW Siltation - - Agriculture (1400, 1500), 20 FSIO 
Road Construction 

Maintenance (2300), 
Bank destabilization (7700) 

Laguna Americana ME WH,LW Siltation - - Agriculture (1500), 10 PS 
Hydromodification (7200, 7600), 

Reduction of riparian vegetation (7600), 

T6NRI3WS19 (NN) ME WH,LW Siltation - - Agriculture (1500), 4 PS 
Reduction of riparian vegetation (7600) 

El Caso Lake (Big) E WH,LW Siltation - - Agriculture (1500), 80 FSIO 
Natural (8600), 

Unknown (9000), 
Bank destabilization (7700) 

Green Acres Lake E WH,LW, WWF Siltation, - - Urban runoff/stormsewers 10 PS 
Nutrients, 

Oil and grease 



Little Tule Lake 

TuleLake 

Dennis Chavez Lake 

Laguna del Perro 

"Mikes" Playa (NN) 

Williams Playa 

Ingram Playa 

Malpais Springs 

Mound Springs 

E 

E 

E 

ME 

ME 

E 

E 

ME 

ME 

a Trophic statu< based on Carlson trophic state index: 

WH,LW 

WH,LW 

WH,LW, WWF 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

WH,LW 

Siltation 

Siltation 

Siltation, 
Nutrients, 

Oil and grease 

Siltation 

Siltation 

Nutrients, 
Nuisance algae 

Nutrients, 
Nuisance algae 

Siltation 

Siltation 

B46 

ND =Not delennined E =Eutrophic ME= Mesoeutrophic M • Mesotrophic OM= Oligomesotrophic 

b Conclusions concerning attainment of fishery uses are largely based on water quality analysis, where available, biological data are used to verify these results. 

c All toxins for which EPA has prepared a federal Clean Waler Act§ 304(a) guidance document were reviewed as required by EPA. 

d Use support summary for assessed New Mexico Lakes: 
FSIO • Fully supporting, Impacts Observed PS =Partially supporting NS =Not supporting U = Unknowru1ack of current data precludes adequale evaluation 
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Agriculture (I 400, 1500), 8 
Bank destabilization (7700) 

Agriculture (1400, I 500), 50 
Bank destabilization (7700) 

Urban runoff/storm sewers ( 4000), 4 
Natural (8600), 

Refuse desposalllittering (8703) 

Agriculture (1400, 1500) 4,690 

Agriculture (1400, I 500), 30 
Bank destabilization (7700) 

Urban runoff/storm sewers (4000), 15 
Domestic point source (0201 ), 

Natural (8600) 

Urban runoff/stormsewers (4000), 8 
Natural (8600) 

Agriculture (1500), 
Natural Natural (8600), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

Agriculture (1500), 
Natural (8600), 

Reduction of riparian vegetation (7600), 
Bank destabilization (7700) 

0 =Oligotrophic 

FSIO 

FSIO 

PS 

FSIO 

FSIO 

FSIO 

FSIO 

FSIO 

FSIO 

NA • Not Applicable 



Table 17. Codes for Designated Uses and Nonpoint Sources of Pollution. 

17a: 

DWS 
HQCWF 
CWF 
MCWF 
WWF 
LWWF 

17b: 

0200 
0201 

1000 
1100 
1200 
1201 
1300 

1400 
1500 
1510 
1600 
1700 
1800 
1900 

2000 
2100 

2200 
2300 

3000 
3100 
3200 
3201 
3300 

~ 
5100 
5200 
5300 
5400 
5500 
5501 
5600 
5700 
5800 
5900 

Codes for Uses Not Fully Supported (In Order of Stringency): 

Domestic Water Supply 
High quality coldwater fishery 
Coldwater fishery 
Marginal coldwater fishery 
Warm water fishery 
Limited warmwater fishery 

Codes for Sources of Nonsupport: 

Industrial ooint sources 

Municipal ooint sources 
Domestic point sources 

Combined sewer overflows 
(septic tanks, etc.) 

Agriculture 
Nonirrigated crop production 
Irrigated crop production 
Irrigation return flows 
Specialty crop production (e.g. truck 
farming and orchards) 
Pasture land 
Rangeland 
Riparian grazing 
Feedlots - all types 
Aquaculture 
Animal holding/management areas 
Manure lagoons 

Silviculture 
Harvesting, restoration, residue 
management 
Forest management 
Road construction maintenance 

Construction 
Highway/road/bridge 
Land development 
Resort development 
Hydroelectric 

Urban runoff/Storm sewers 

Resource Extraction 
Surface mining 
Subsurface mining 
Placer mining 
Dredge mining 
Petroleum activities 
Pipelines 
Mill tailing 
Mine tailings 
Road construction/maintenance 
Spills 
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IRR 
LW 
WH 
PC 
sc 
FC 

6000 
6100 
6200 
6300 
6400 
6500 

6600 
6700 
6800 

W!ft 
7100 
7200 
7300 
7400 
7500 
7600 
7700 

~ 
8010 
8100 
8200 
8300 
8400 
8500 
8600 
8700 
8701 
8702 
8703 
8704 
8705 
8800 
8900 

9000 

Irrigation 
Livestock watering 
Wildlife habitat 
Primary contact 
Secondary contact 
Fish Culture 

Land Disposal 
Sludge 
Wastewater 
Landfills 
Industrial land treatment 
Onsite wastewater systems 

Hazardous waste 
Septage disposal 
USTieaks 

H}:dromodification 
Channelization 
Dredging 
Dam construction/repair 
Flow regulation/modification 
Bridge construction 
Removal of riparian vegetation 
Stream bank 
modification/destabilization 

~ 
Vector control activities 
Atmospheric deposition 
Waste storage/storage tank leaks 
Highway maintenance/runoff 
Spills 
In-place contaminants 
Natural 
Recreational activities 
Road/parking lot runoff 
Off-road vehicles 
Refuse disposal/littering 
Spills 
Ski slope runoff 
Upstream Impoundment 
Salt storage sites 

Source Unknown 



Table 18a. Publicly Owned or Operated Lakes in New Mexico 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 
Lat. Long. (ft.) Status• Basin Area (106m3

) Depth 
or Township/Range (kml) (m) 

Abiquiu Reservoirc Rio Arriba 36I552 I 062752 3,795 6,2I2 OM 5,562 I94.7 I2.7 

Alice Lake Colfax 3657I9 I 042308 4 7,II 0 

Alto Lakec Lincoln 332345 I 054025 20 7,265 E 31.62 0.235 3.2I 

Aspen Lake Rio Arriba T27NR5ES36 2 9,550 

A val on Reservoirc Eddy 233000 I04I500 930 3,I60 E 29,080 4.9 2.0 

Bear Canyon Reservoirc Grant 325305 I 075935 22 6,200 E 60.38 0.387 4.2 

Bear Canyon Reservoir Otero 325033 I 053400 2 7,275 

Bear Lakeb Taos 363202 I 0525I9 IO II,606 

Bear Lake 2b Taos 364720 I 052607 3 II,480 

Beaver Lake Rio Arriba 3658IO I 0643I4 3 9,I50 

Bernardin Lake b Taos 36163I I 052522 2 9,700 

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic D = Dystrophic 

High mountain lakes (over 11,000 fl) 
Lakes 20 acres or larger in size. 
EV a EphememiNariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18a. Publicly Owned or Operated Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status 
a 

Basin Area (10
6
m

3
) Depth 

or Township/Range (km2) (m) 

Bill Evans Lakec Grant 325200 1083353 62 4,800 ME 0.93 1.2 4.8 

Bitter Lakesc Chaves National Wildlife Refuge 100 3,491 

Bitter Lake (a) Chaves 332827 1042448 

Bitter Lake (b) Chaves 332745 1042406 

Bitter Lake (c) Chaves 332718 1042352 

Bitter Lake (d) Chaves -332633 1042403 

Bitter Lake (e) Chaves 332554 1042428 

Bitter Lake (f) Chaves 332520 1042452 

Bitter Lake (g) Chaves 332521 1042446 

Blue Hole Guadalupe 345625 1044022 <0.2 

Blue Lake Rio Arriba 363323 1061928 2 9,900 

Bluewater Reservoirc Cibola/McKinley 351742 1080659 2,350 7,375 ME 520.6 47.5 6.7 

Bonito Lakec Lincoln 332725 1054359 45 7,377 E 87.0 1.87 6.0 

Bosque Redondo Lake De Baca 8 MiSE ofFt Sumner 15 3,965 

Bottomless Lakesc Chaves -State Park, Roswell 60 3,458 
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Cottonwood Lake Chaves 332021 1041959 

Mirror Lake Chaves 332014 1041955 

Inkwell Lake Chaves 332008 1041954 

Figure Eight Lake Chaves 332003 1041954 

Pasture Lake Chaves 331953 1041943 

Lea Lake Chaves 331909 1041948 

Brantley Reservoirc Eddy 323729 1042002 2,000 3,267 ME 28,405 429.9 5.06 

Bull Creek Lakeb Taos 364643 1052915 2 II ,460 

Burn Lake Doiia Ana 321740 1064749 7 3,890 

Burns Lake Rio Arriba 363502 1062123 2.5 9,900 

Butler Street Reservoir San Juan 364507 1081154 3 5,470 

Caballo Reservoirc Sierra 325755 1071746 11,000 4,204 E 79,574 428.0 7.0 

Cabresto Lake Taos 364454 1052949 15 9,340 M 

Canjilon Lakes Rio Arriba Carson National Forest 25 10,000 

Canjilon Lake (a) Rio Arriba 363345 1061944 (8) 10,100 M 

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME • Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic D• 

High mountain lakes (over II ,000 ft.) 
Lakes 20 acres or larger in size. 
EV = Ephemera!Nariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18a. Publicly Owned or Operated Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status
8 

Basin Area (10
6
m

3
) Depth 

or Township/Range (km2) (m) 

Canjilon Lake (b) Rio Arriba 363339 1061937 

Canjilon Lake (c) Rio Arriba 363323 1061945 

Canjilon Lake (d) Rio Arriba 363322 1061951 

Canjilon Lake (e) Rio Arriba 363300 1062028 

Canjilon Lake (f) Rio Arriba 363255 1062027 (5) 9,780 E 

Carlsbad Municipal Lakes (2) Eddy 

Bataan Lakec Eddy 322538 1041310 42 3,108 

Tansill Lakec Eddy 322601 1041312 94 3,110 

Carrizozo Lake Lincoln 333823 1055131 2 5,500 

Chaparral Lake Lea State Highway 18 between 10 3,877 
Lovington and Hobbs 

Charette Lake (Upper)c Mora 361030 1044858 110 6,685 E 

Charette Lake (Lower)c Mora 361106 1044811 300 6,500 

Clayton Lakec Union 363449 1031828 176 5,193 ME 

Cochiti Reservoir< Sandoval 353732 1061854 1,240 5,323 E 31,096 61.13 12.2 
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Cold Lake Rio Arriba 363344 1061917 1.5 10,000 

Conchas Reservoirc San Miguel 352537 1041155 16,600 4,215 M 19,189 456.64 11.9 

Conservancy Park Lake Bernalillo 350516 1064033 15 4,945 

Cow Lakeh Taos 363655 1053220 2 II ,290 

Deep Lake Rio Arriba 362720 1062045 4 9,000 

Dennis Chavez Park Lake Eddy 342432 1031311 

Eagle Nest Lakec Colfax 363214 1051450 2,000 8,200 E 432.5 97.95 9.9 

Eagle Rock Lake Taos 364212 1053425 3 7,435 OM 

Elephant Butte Reservoirc Sierra/Socorro 33252 1070927 40,000 4,347 E 76,257 2,603.0 18.3 

Elk Lakeh Taos 3633118 1052403 2 11 ,835 

El Vado Reservoirc Rio Arriba 363647 1064460 3,500 6,912 ME 2,263 229.73 18.3 

Encantada (Enchanted) Lakec Mora 325701 1052853 31 10,750 

Escondida Lake Socorro 340721 1066324 4 

Ensenada Lake Rio Arriba 363715 1061143 0.5 8,598 

Estancia Park Lake Torrance 344524 1060337 1 6,115 - - - f··--

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME z Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic 

High mountain lakes (over II ,000 ft) 
Lakes 20 acres or larger in size. 
EV a EphemeraiNariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18a. Publicly Owned or Operated Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status a Basin Area (10
6
m

3
) Depth 

or Township/Range (km2) (m) 

Eunice Lake Lea 322754 1031336 4 3,525 

Fawn Lake Taos Carson National Forest 2 8,430 

Fawn Lake (West) Taos 364220 1052703 

Fawn Lake (East) Taos 364221 1052700 - - E 

Fenton Lake0 Sandoval 355259 1064333 27 7,500 E 123.8 0.326 3.4 

Glenwood Pond Catron 331907 I 085255 2 4,710 

Goose Lakeb Taos 363808 1052657 5 11,640 E 

Green Meadows Lake Lea 324457 I 030957 14 3,645 

Harroun Dam (Ten Mile) Eddy 321906 1040327 20 2,973 
Lake0 

Harroun Lakec Eddy 321405 1040135 140 

Heart Lakeb Taos 364722 1052724 3 11,490 

Heron Reservoirc Rio Arriba 364109 1064207 5,906 7,186 0 

Hidden Lake (Lake Hazel)b Rio Arriba 360018 1053813 2 11,280 

Hopewell Lake Rio Arriba 364222 1061404 14 9,765 E 14.2 0.0987 1.74 
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Horseshoe Lakeb Taos 363352 1052420 5 11,920 0 0.752 0.0436 1.61 
Wheeler Peak Wilderness 

Horseshoe Lakeb Taos 360108 1053200 8 11,760 
Alamitos 

Indian Lake Taos 360715 1053110 3 9,500 

Jackson Lakec San Juan 364834 1081333 60 5,488 E 

Jal Lake Lea 320604 1031115 10 

Jose Vigil Lakeb Mora 355722 1053857 I 11,720 

Johnson Lakeb Santa Fe 355106 1054409 6 ll ,090 M 0.746 0.0166 1.85 

La Cueva Lake Taos 360906 1052954 2 I 0,140 

Laguna Larga Rio Arriba 365306 1060619 10 9,008 
' ' 

Laguna Hondo Rio Arriba 363215 1062116 4.5 8,700 
~ J - - - . 

Lagunitas Lakes Rio Arriba Carson National Forest 10 10,000 

r Lagunitas Lake #1 Rio Arriba 365309 1061918 - - - - - l .. -! 

1 Lagunitas Lake #2 Rio Arriba 365301 1061913 - - - - -
Lagunitas Lake #3 Rio Arriba 365249 1061953 - - E 0.248 0.00373 

'lf> 
·--·· -=F 

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic 

High mountain lakes (over 11,000 ft) 
Lakes 20 acres or larger in size. 
EV = Ephemera!Nariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18a. Publicly Owned or Operated Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status a Basin Area (10
6

m
3

) Depth 

or Township/Range 
2 

(km) (m) 

La Joya Lakesc Soccoro 342422 I 065008 480 4,699 

Lake Fanningtonc San Juan 364759 1080613 198 5,636 0 
(Beeline) 

Lake Katherineb Santa Fe 355002 I054506 I2 II ,742 M 0.406 0.6304 I3.I 

Lake Maloyac Colfax 365921 1042214 I 50 7,5I1 E 

Lake Robertsc Grant 330147 10809034 71 6,035 E 226 l.I2 4.3 

Lake Van Chaves 331137 1042124 12 3,429 

Lea County Lake Lea 321109 1034655 2 

Los Alamos Reservoir Los Alamos 355301 1062114 2 

Lost Bear Lakeb Mora 355703 1053201 2 11,220 

LostLakeb Taos 363440 1052413 6 11,495 OM 0.699 0.15115 4.45 

·Maddox Lakec Lea E1 /2 SW1 /4 ofS25 20 
T18SR36E 

Maestas (Lost) Lake San Miguel 355110 I 053052 3 9,951 OM 0.344 

Maxwell Lakesc (5) Colfax Canadian and Vermejo 1,854 - E 

S tubblefie1dc Colfax 363437 1043939 (683) - E 
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Laguna Madrec Colfax 363612 I 043820 (390) - E - 8.42 

Maxwell #I 2c Colfax 363348 I043538 (335) - E - 1.12 

Maxwell #I3c Colfax 363456 I 043452 (326) - E - 5.5382 

Maxwell #14c Colfax 363455 I 043356 (120) - E - 0.4182 

McAllister Lakec San Miguel 353119 I 051033 I 00 6,433 E - - 1.75 

McGaffey Lake McKinley 352240 I 083045 14 7,821 E 10.9 0.1345 

Middle Fork Lake b Taos 363545 I 052501 6 I 0,845 M 0.597 0.0578 I. 75 

Middle Fork Lake of Mora 355929 I 053143 1.5 II ,705 
Rio de Ia Casab 

Monastery Lake San Miguel 353542 I 054054 6 7,040 

Morphy (Murphy) Lakec Mora 355629 I 052351 50 7,840 E 0.58 0.503 3.9 

NaborLake Rio Arriba 365844 I 063734 4 

Nambe Lakeb Santa Fe 354801 I 054634 3 II ,380 E 0.433 0.0039 0.43 

Nat Lake lib Taos 360259 I 053211 2 II ,500 - - - '. ' ~< 

Nat Lake IVb Taos 360138 10553153 1.5 II ,700 f. - - - ;·-
~ 

Navajo Reservoirc Rio Arriba 364824 1073647 15,000 5,900 
f 

ME 8,380 2,108 33:3· 
. ·- .. 

. i:.:i 
Symbols used to indicate trophic status are as follows: 

E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic 
High mountain lakes (over 11,000 ft) 
Lakes 20 acres or larger in size. 
EV = EphemeralNariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18a. Publicly Owned or Operated Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status a Basin Area (10
6
m

3
) Depth 

or Township/Range (km2) (m) 

Ned Houk Lakes (2/ Curry T4NR36E NE Cor of 4 
Sect 32, T4NR36E 
NE or of Sect 34 

No Fish Lakeb Rio Arriba T20NRI3E56 I II ,420 

Nogal Lakec Lincoln 333204 I 054II 0 40 7,I35 

North Fork Lakeb Mora 360040 1053I32 2 II ,8I 0 

Nutrias (Trout) Lakes Rio Arriba Carson National Forest 20 9,400 

Nutrias Lake A Rio Arriba 363629 I 062252 

Nutrias Lake B Rio Arriba 363626 1062252 

Nutrias Lake C Rio Arriba 363622 I062245 

Nutrias Lake D Rio Arriba 363622 I 062236 -

Nutrias Lake E Rio Arriba 373620 I 062236 

Oasis Park Lake Roosevelt 34I525 I 0321 OI 2 

Pacheco Lake Mora 32574I I052854 5 I 0,865 

Park Lake Guadalupe 345625 I 044042 2 4,585 

Pecos Baldy Lakeb Mora 355445 I053850 8 I I ,480 M 0.64I 0.04704 1.62 
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Perch Lake Guadalupe 345533 I 043948 2 4,595 

Pioneer Lakeb Taos 363945 I 052718 2 II ,260 

Power Dam Lake Guadalupe 345540 I 044041 15 4,544 

Quemado Lake< Catron 340803 1082927 130 7,630 E 206 2.526 4.6 

Rancho Grande Ponds (4) Catron 334I03 I 085I2I 2 6,315 

Romero Lake Taos 360757 I 052527 2 9,700 

San Gregorio Lakec Sandoval 360223 I 065052 32 9,4IO 

San Leonardo Lakeb Rio Arriba 36000I I 053858 5 II ,340 D 

Santa Cruz Reservoir< Santa Fe 355830 I 055500 90 6,285 OM 

Santa Fe Lakeb Santa Fe 354720 I 054638 6 11,620 M 0.159 0.0583 3.0 

Santa Rosa Lakec Guadalupe 350147 I 044130 1,500 - ME 3,910 246.7 

Serpent Lakeb Taos 360247 1053230 3 11,740 

Shuree Ponds Colfax 8 8,430 

North Colfax 364629 1051136 
,, 
I 

South Colfax 36462I 1051I34 
~· ·-· 
., 

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic 

High mountain lakes (over 11,000 ft) 
Lakes 20 acres or larger in size. 
EV = EphemeralNariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18a. Publicly Owned or Operated Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status a Basin Area (10
6
m

3
) Depth 

or Township/Range (km2) (m) 

Six Mile Dam Lakec Eddy 322111 1040933 125 2,930 

SnowLakec Grant 332519 1082953 100 7,425 E 235.4 1.973 4.0 

South Fork Lakeb Taos 362233 I 052618 2 II ,115 

Spirit Lake Santa Fe 354900 I 054406 7 10,809 M 0.178 0.02496 2.1 

Springer Lakec Colfax 362506 1043916 450 5,933 M 

Stewart Lake Santa Fe .354944 I 054329 5 10,232 OM 1.7 0.07819 6.0 

Storrie Reservoirc San Miguel 354005 I 051421 1,200 6,599 M . 16.4 11.0 

Sumner (Alamogordo) De Baca 343747 I 042331 4,650 4,275 E II ,370 125.32 8.1 
Reservoirc 

Tonita Lake Rio Arriba 363510 I 062528 1 8,400 

Trampas Lakesb Rio Arriba 10 11,420 

West Rio Arriba 355935 I 053813 

East Rio Arriba 355933 I 053805 

Tres Lagunasc Guadalupe Santa Rosa 63 

Tres Lagunas NE Guadalupe 345721 1043837 
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Tres Lagunas SE Guadalupe 345712 1043840 

Tres Lagunas West Guadalupe 345727 1043917 

Truchas Lake (South) Mora 355813 . 1053805 2 - 0 0.325 0.01565 1.56 

Truchas Lake (North)b Mora 355818 1053806 4 11,480 0 

Tucumcari Lake0 Quay 351051 1034145 430 4,008 E 64.8 - 1.0 

Ute Reservoirc Quay 352106 1033103 8,202 3,760 M 28,853 133.451 8.0 

Wall Lake Grant 332057 1080442 10 6,393 E 258.4 0.232 2.9 

Williams Lakeb Taos 363322 1052543 10 11,220 0 4.6 0.0319 1. 

i 

?./:.; 

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic 

High mountain lakes (over II ,000 fl) 
Lakes 20 acres or larger in size. 
EV = Ephemera!Natiable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18b. Publicly Owned or Operated PlaJU Lakes in New Mexico. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status 
a 

Basin Area (10
6

m
3
) Depth 

or Township/Range (km
2
) (m) 

Laguna Gatunac Lea 323451 l 034200 3,922 3,495 NA ND EVd EVd 

Lane Salt Lakec Lea 332728 l 0333648 400 4,153 NA ND EVd EVd 

Middle Lakec Lea 332227 l 032959 40 4,120 NA ND EVd EVd 

Laguno Unoc Eddy 322221 1035605 600 2,998 NA ND EVd EVd 

Laguna Walden< Eddy 321934 l 035812 50 2,966 NA ND EVd Ed 

Laguna Quatroc Eddy 322001 1035510 150 2,980 NA ND EVd EVd 

Laguna Trese Eddy 321934 l 035633 430 2,972 NA ND EVd EVd 

Williams Sinkc Eddy 323416 l 034911 350 3,428 NA ND EVd EVd 

Wagon Mound Salt Lake< Mora 360204 1044226 240 6,152 E ND EVd EVd 

Chicosa Lake< Harding 360213 l 040931 40 5,837 u ND EVd EVd 

"Sacaton" (No Name) Playa< Hidalgo 322312 l 085500 600 4,155 M ND EVd EVd 

N. Lordsburg Playa< Hidalgo 322251 l 085425 2,880 4,152 NA ND EVd EVd 

S. Lordsburg Playa< Hidalgo 321729 108514 7040 4,144 NA ND EVd EVd 

S. Lake Lucero< Dofia Ana 324133 l 062318 est 2240 3,885 NA ND EVd EVd 
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N. Lake Luceroc Dona Ana 324738 1062527 est 3500 3,895 NA ND EVd EVd 

Davies Tank Dona Ana 322058 1062348 1 4,015 E 

Lake Stinky" Otero 334816 1060728 25 4,000 M ND EVd EVd 

Malpais Springs Otero 331751 1061832 1 4,160 ME 

El Caso Lakec Catron 340607 10893019 80 8,520 E ND EVd EVd 

Crater Lake Catron 3440041 1083058 5 8,660 E ND EVd EVd 

Gabaldon Lake Catron 340804 1082348 5 8,415 M ND EVd EVd 

Pine Lake• Catron 340751 1082428 80 3,415 E ND EVd EVd 

"Little El Caso" Lake (NN) Catron 340629 1083003 10 8,625 M ND EVd Eyd 

"Leyba" Lake (NN) Catron .340526 1082609 7 8,520 E ND EVd EVd 

Green Acres Lake Curry 342505 1031223 8 4,265 E 

Little Tule Lake Curry 342103 1034157 8 4,150 E 

Tule Lakec Curry 342054 1033954 50 4,139 E 

Dennis Chavez Lake Curry 342445 1031309 4 4,265 E 

Symbols used to indicate trophic status are as follows: 
E = Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic 

High mountain lakes (over 11,000 ft.) 
Lakes 20 acres or larger in size. 
EV = EphemeraiNariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Table 18b. Publicly Owned or Operated PlaJU Lakes in New Mexico, continued. 

Lake County Location Acres Elev. Trophic Drainage Volume Mean 

Lat. Long. (ft.) Status 
a 

Basin Area (10
6

m
3

) Depth 

or Township/Range (km2) (m) 

Ingram Lake Curry 342252 1031024 8 4,195 E 

Williams Playa Curry 342131 1030710 15 4,138 E 

"Laguna Seco" (NN)c Cibola 344331 1081210 20 7,350 ME ND EVd EVd 

Laguna Americana Cibola 355628 1081013 10 7,585 ME ND Eyd Eyd 

T6NR13WS19 (NN) Cibola 344339 1081437 4 7,400 ME ND EVd EVd 

Laguna del Pero Torrance "343557 1065747 6,045 ME 

"Mike's" Playa (NN)" Torrance 343704 1065403 30 6,065 ME 

Stinking Lakec• Rio Arriba 363729 1065304 1,018 7,102 E 

Mound Springs Lincoln 332532 1061703 1 4,340 ME 

Brown's Marsh SanMiguel 353223 1051112 5 6,460 E 

Lake Bentley" San Miguel 353329 1051010 49 6,542 ME 

Wallace Lake c SanMiguel 353231 1050951 142 6,495 E 
Symbols used to indicate trophic status are as follows: 

E • Eutrophic ME = Mesoeutrophic M = Mesotrophic OM = Oligomesotrophic OL = Oligotrophic D = Dystrophic 
High mountain lakes (over 11,000 fl) 
Lakes 20 acres or larger in size. 
EV • EphemeraiNariable. 
This reach includes areas largely on Tribal Lands which are removed and separate from State of New Mexico jurisdictional authority. 
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Appendix C 
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Fish Consumption Guidelines Due To Mercury Contamination, pages C5 through C8. 
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FISH CONSUMPTION GUIDELINES DUE TO MERCUR¥l(IDNTAMJNAft0N 
NEW MEXICO DEPARTMENT OF HEALTH· 'H'"-~,·--·---...... ...;.··;:o;~·-~,..,~, ...... "" 

NEW MEXICO ENVIRONMENT DEPARTMENT 
NEW MEXICO DEPARTMENT OF GAME AND FISH 

Because mercury has been found in 
some fish at concentrations which could 
lead to significant adverse human health 
effects, the following guidelines have 
been prepared. These guidelines allow 
those who fish and their families to make 
an informed decision as to what fish they 
can safely eat. While the occasional 
consumer of fish from these waters is at 
little risk if they are otherwise in good 
health, ingestion of mercury at levels 
found in some of these fish over a long 
period of time could result in health 
problems such as kidney disease and/or 
eye, respiratory tract, nervous system or 
brain damage. 

These are only guidelines, there are 
currently no legal restrictions due to 
mercury on catching or eating fish from 
the State's lakes or streams. There is no 
health risk related to mercury from 
activities such as camping, swimming or 
boating in these waters. Handling caught 
fish will not expose the fisherman to 
elevated levels of this contaminant. The 
State continues to recommend fishing and 
camping at these waters as enjoyable 
forms of recreation. In addition, the State 
continues to encourage including non
contaminated fish as an important part of 
a healthy diet. 
Table 20 below shows those fish species 

which have been tested and groups them 
into one of four classes based on size. 
After catching a fish, measure it from the 
tip of its nose to the end of the tail. Then 
compare its length with the chart below 
to determine if it is safe for you or your 
family to eat. Fish which are at the 
dividing line between groups should be 
considered to be in the higher (more 
restrictive) group. In Table 20, "L.T." 
means "less than" while "G.T." means 
"greater than." 

Group 1 Fish: Pregnant women should 
eat no more than one meal a month of 
fish of this size. No other restrictions 
apply. 
Group 2 Fish: Fish of this size should 
not be eaten by pregnant or 
breast-feeding women, women who plan 
to have children, or anyone under 
eighteen years of age. Everyone else 
should eat no more than twenty-six meals 
of these fish in a year and no more than 
thirteen of the twenty-six meals should be 
consumed in one month. The remaining 
meals should be evenly spaced over the 
remainder of the year. 
Group 3 Fish: Fish of this size should 
not be eaten by pregnant or 
breast-feeding women, women who plan 
to have children, or anyone under 
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eighteen years of age. Everyone else 
should eat no more than thirteen meals of 
these fish per year with no more than 
seven of the thirteen meals in any single 
month. The remaining meals should be 
evenly spaced over the remainder of the 
year. 
Group 4 Fish: Fish of this size should 
not be eaten by anyone. 

Waters which are not listed have not 
yet been tested. Fish species which are 
not listed have not been tested. These 
guidelines are for mercury contamination 
only. In the absence of specific 
information, use guidelines from the 
nearest lake. If the fish you catch is not 
listed herein use the guidelines for the 
most similar fish species. 

If there are any questions on these 
guidelines please call the Surface Water 
Quality Bureau of the New Mexico 
Environment Department at 827-0187. If 
you have questions on medical concerns 
related to mercury ingestion please call 
the Office of Epidemiology of the New 
Mexico Health Department at 827-0006. 
Questions on fishing opportunities or 

regulations should be addressed to the 
New Mexico Department of Game and 
Fish at 827-7905. 



Table 19: Fish Consumption Guidelines Due to Mercury Contamination. 

Species 

Kokanee Salmon 

River Carpsucker 

Brown Trout 

White Crappie 

Channel Catfish 

Carp 

Species 
Channel Catfish 

Species 
Channel Catfish 

Largemouth Bass 
White Crappie 
and Bluegill 

Species 

Largemouth Bass 

Species 
Yellow Perch 

Black Bullhead 

White Sucker 
Rainbow Trout 

Species 
Cuthroat Trout 
Kokanee Salmon 

Rainbow Trout 

White Sucker 

Longnose Dace 

a LT. = Less Than 

Amended Guidelines for Abiquiu Reservoir 
Amended March 1993, First Issued December 1991 

Group 1 Group 2 
L.T.a 18 in. Unknown 
L.T.a 19 in. Unknown 
L.T.a 14 in. Unknown 

L.T.a 8 in. 

L.T.a 12 in. 

L.T.a 17 in. l7-23in. 

Guidelines for A val on Lake 
Issued March 1993 

Group 1 Group 2 
L.T.a 19 in. Unknown 

Guidelines for Bear Canyon Reservoir 
Issued March 1993 

Group 1 Group 2 
L.T.a 14 in. Unknown 
L.T.a 14 in. 14- 16.5 in. 

L.T.a 7 in. 7-8 in. 

Guidelines for Carlsbad Municipal Lake 
Issued March 1993 

Group 1 
L.T.a 17 in. 

Group2 
17-20.5 in. 

Amended Guidelines for Charette Lakes 
Amended March 1993, First Issued September 1991 

Group 1 Group 2 
L.T.a 10 in. 

L.T.a 10 in. 

L.T.a 21 in. 
- N 0 R E S T 'R I C T I 0 N S -

Guidelines for Eagle Nest Lake 
Issued March 1993 

Group 1 Group 2 
- NO RESTRICTIONS -
- NO RESTRICTIONS -

L.T.a 22 in. 

L.T.a 14 in. 

L.T.a 8.5 in. 

Unknown 

Unknown 

8.5 - 9.5 in. 
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Group 3 
Unknown 

Unknown 

Unknown 

Unknown 

12- 16 in. 

23-29 in. 

Group3 
Unknown 

Group3 
Unknown 

16.5-18.5 in. 

8-9 in. 

Group3 
20.5-24 in. 

Group3 
10- 13 in. 
G.T.b 10 in. 

Group3 

Unknown 

Group4 
Unknown 

Group4 
Unknown 

G.T.b 18.5 in. 

G.T.b 9 in. 

Group4 
G.T.b 24 in. 

Group4 
G.T. 13 in. 

Unknown 

Group4 

bG.T. = Greater Than 



Table 19: Fish Consumption Guidelines Due to Mercury Contamination;•eontilluect--~£1 .. :.iliU£L, •. 

Amended Guidelines for El Vado Reservoir 
Amended March 1993, First Issued September 1991 

Species Group 1 Group2 Group3 Group4 
Rainbow Trout - NO RESTRICTIONS -

i Brown Trout L.T.a 18 in. Unknown Unknown Unknown 
n 

L.T.a 15 in. Kokanee Salmon Unknown Unknown Unknown 
n 

L.T.a 15 in. G.T.b 20 in. White Sucker 15- 17.5 in. 17.5-20 in. 
n 

n Amended Guidelines for Heron Reservoir 
~ Amended March 1993, First Issued October 1991 
~ Species Group I Group2 Group3 Group4 

Kokanee Salmon L.T.a 16 in. Unknown 

Lake Trout L.T.a 28 in. Unknown Unknown Unknown 

i 
White Sucker L.T.a 14.5 in. 14.5- 16 in. 16- 17.5 in. G.T.b 17.5 in. 

n Guidelines for Lake Maloya 
Issued March 1993 

Species Group I Group2 Group3 Groun4 
Rainbow Trout - NO RESTRICTIONS -

i White Sucker L.T.a 17 in. Unknown 
n 

1. Guidelines for McAllister Lake 
Issued March 1993 

1. Species Group 1 Group 2 Group3 Group4 
Rainbow Trout - NO RESTRICTIONS -
White Sucker - NO RESTRICTIONS -

i Guidelines for Springer Lake 
1. Issued March 1993 

Species Group I Groun 2 Group3 Group4 
Carp - NO RESTRICTIONS -
Northern Pike L.T.a 41 in. 

! Largemouth Bass L.T.a 9 in. Unknown 
1. Black Bullhead L.T.a 9 in. Unknown 
n Yellow Perch L.T.a 12 in. Unknown 

Channel Catfish L.T.a 20 in. 20-25.5 in. 25.5-29.5 in. G.T.b 29.5 in. 

Guidelines for Storrie Lake 
Issued March 1993 

Snecies Groun I Group2 Groun3 Groun4 
! White Sucker L.T.a 28.5 in. 

Rainbow Trout L.T.a 24 in. 

White Crappie L.T.a 11.5 in. Unknown 

Channel Catfish L.T.a 26 m. G.T. 26 in. 

a L.T. = Less Than bG.T. = Greater Than 
n 
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Table 19: Fish Consumption Guidelines Due to Mercury Contamination, continued. 

Species 
Walleye 

Black Bullhead 

White Sucker 

Channel Catfish 

Species 
Walleye 

Channel Catfish 
Bluegill 

Species 
Rainbow Trout 

Species 
Brown Trout 

Species 
White Bass 

Walleye 

Channel Catfish 
Largemouth Bass 
White Crappie 

Species 
Channel Catfish 

Black Crappie 
Walleye 

Species 
Carp 

Channel Catfish 

a L.T. = Less Than 

Guidelines for Stubblefield Reservoir 
Issued March 1993 

Group 1 Group 2 Group3 
L.T.a 22 in. 22-25.5 in. 
L.T.a 19 in. 19-24.5 in. 

L.T.a 18 in. Unknown 
L.T.a 24 in. Unknown 

Preliminary Guidelines for Clayton Lake 
Issued March 1992 

Group 1 Group 2 Group3 
L.T.a 24 in. 24-28 in. 

L.T.a 27 in. 27- 30 in. G.T.b 30 in. 
G.T.b 8 in. Unknown 

Guidelines for "Quality Waters" of the San Juan River 
Issued March 1992 

Group 1 Group2 Group3 
- NO RESTRICTIONS -

Guidelines for Pecos River above Pecos 
Issued March 1992 

Group 1 Group 2 Group3 
- NO RESTRICTIONS -

Guidelines for Caballo Reservoir 
Issued December 1991 

Group 1 Group2 Group3 
L.T.a 13 in. 13- 15 in. 15 - 17 in. 
L.T.a 17 in. 17-23 in. 23-28 in. 
L.T.a 28 in. 28-35 in. G.T.b 35 in. 
L.T.a 12 in. Unknown Unknown 
L.T.a 12 in. Unknown Unknown 

Preliminary Guidelines for Cochiti Reservoir 
Issued December 1991 

Group 1 Group2 Group3 
L.T.a 13 in. 13- 19 in. 19-26 in. 
L.T.a 8 in. Unknown Unknown 

Guidelines for the San Juan River 
Hammond Diversion to the Hogback 

Issued October 1991 
Group 1 Group 2 Group3 
L.T.a 24 in. Unknown Unknown 
L.T.a 31 in. 31 -41 in. Unknown 
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Group4 
G.T.b 25.5 in. 

Group4 
G.T.b 28 in. 

Unknown 

Unknown 

Group4 

Group4 

Group4 
G.T.6 17 in. 
G.T.b 28 in. 

Unknown 

Unknown 
Unknown 

Group4 
G.T.6 26 in. 

Unknown 
All sizes 

Group4 
Unknown 

Unknown 

G.T. = Greater Than 



Table 19: Fish Guidelines Due to 
Guidelines for the San Juan River 

The Hogback to Cudei 
Issued October 1991 

,1, 

Species Group 1 Group 2 Group~ 
Carp L.T.3 24 in. Unknown Unknown 

l.. Channel Catfish L.T.
3 

22 in. Unknown Unknown ·Unknown 

Guidelines for the San Juan River 
Cudei to the mouth of the Mancos River 

Issued October 1991 
Species Group 1 Group 2 Group3 Group4 
Carp L.T.3 24 in. Unknown Unknown Unknown 

! 
Channel Catfish L.T.

3 
29 in. 29-37 in. Unknown Unknown 

Guidelines for Fawn Lakes 
1 Issued October 1991 
1 Species Group 1 Group 2 Group 3 Group 4 

Trout - NO RESTRICTIONS -
Suckers - NO RESTRICTIONS -

! Updated Guidelines for Navajo Reservoir 
Issued October 1991 

Species Group 1 Group 2 Group 3 Group4 
Bass L.T.3 13 in. 13-16in. 16- 17 in. G.T.b 17 in. 

! 
Channel Catfish L.T.

3 
24 in. 24- 38 in. G.T.b 38 in. Unknown 

Northern Pike L.T.
3 

31 in. 31-41in. G.T.b 41 in. Unknown 

Crappie L.T.
3 

11 in. G.T.b 11 in. Unknown Unknown 

Bluegill L.T.3 11 in. G.T.b 11 in. Unknown Unknown 

Trout L.T.3 20 in. Unknown Unknown Unknown 

Carp L.T.3 26 in. Unknown Unknown Unknown 

Guidelines for Sumner Reservoir 
Issued September 1991 

Species Group 1 Group 2 Group3 Group4 

Walleye L.T.3 7 in. 7- 13 in. G.T.6 13 in. 

Bass L.T.3 10 in. 10-l1in. 11-13in. G.T.b 13 in. 

Channel Catfish L.T.
3 

14 in. 14- 19 in. 19-23in. G.T.b 23 in. 

Guidelines for Brantley Reservoir 
Issued September 1991 

Species Group 1 Group 2 Group3 Group4 

White Bass L.T.
3 

12 in. 12-13in. 13- 14 in. G.T.b 14 in. 

Largemouth Bass L.T.3 15 in. 15-18in. 18-21in. G.T.b 21 in. 

Channel Catfish L.T.
3 

20 in. 20-24 in. Unknown Unknown 

Bluegill L.T.3 10 in. Unknown Unknown Unknown 

Walleye L.T.3 15 in. Unknown Unknown Unknown 

a L.T. = Less Than G.T. = Greater Thar 
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Table 19: Fish Consumption Guidelines Due to Mercury Contamination, continued. 

Guidelines for Conchas Reservoir 
Issued September 1991 

Species Group 1 Group 2 Group3 Grouo4 
Walleye L.T.a 16 in. 16-18in. 18-2lin. b -G.T. 21 in. 
Bass L.T.a 14 in. 14- 16 in. 16- 18 in. G.T.b 18 in. 
Channel Catfish L.T.a 20 in. Unknown Unknown Unknown 
Crappie L.T.a 12 in. Unknown Unknown Unknown 

Preliminary Guidelines for Lake Farmington (Beeline Lake) 
Issued September 1991 

Species Group 1 Group 2 Group 3 Group4 
Largemouth Bass L.T.a 12 in. Unknown Unknown Unknown 

Channel Catfish L.T.a 13 in. Unknown Unknown Unknown 

Guidelines for McGaffey Lake 
Issued September 1991 

Species Group 1 Group 2 Group3 Group4 
Green Sunfish - NO RESTRICTIONS -
Rainbow Trout - NO RESTRICTIONS -

Preliminary Guidelines for Elephant Butte Reservoir 
Issued September 1991 

Species Group 1 Group 2 Group3 Group4 
Bass L.T.a 9 in. 9-17in. 17-23 in. G.T.b 23 in. 

Guidelines for Ute Reservoir 
Issued April 1991 

Species Group 1 Group 2 Group3 Group4 
Walleye L.T.a 9 in. 9- 12 in. 12- 14 in. G.T.b 14 in. 

Channel Catfish L.T.a 18 in. 18-19in. 19-2lin. G.T.b 21 in. 

White Bass L.T.a 10 in. 10- 12 in. 12- 13 in. G.T.b 13 in. 

Black Bass L.T.a 7 in. 7- 13 in. 13- 16 in. G.T.b 16 in. 

BluegilVCrappie L.T.a 8 in. 8-llin. ll-13in. G.T.b 13 in. 

Guidelines for Santa Rosa Reservoir 
Issued ,March 1991 

Species Group 1 Group2 Group3 Group4 
Walleye L.T.a 8 in. 8-l3in. 13- 16 in. G.T.b 16 in. 

Bass L.T.a 8 in. 8-l3in. 13- 16 in. G.T.b 16 in. 

Channel Catfish L.T.a 14 in. 14- 18 in. 18-22 in. G.T.b 22 in. 

Carp L.T.a 16 in. 16-19in. 19-23 in. G.T.b 23 in. 

Carpsucker L.T.a 20 in. Unknown Unknown Unknown 
Bluegill L.T.a 10 in. Unknown Unknown Unknown 

Bullhead L.T.a 10 in. Unknown Unknown Unknown 

a L.T. = Less Than G.T. = Greater Than 
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Appendix D 

Surface Water Monitoring Systems Information 

Location of Stream Monitoring Stations in New Mexico Sampled Regularly by the United 
States Geological Survey, page D4; 

Location of Current U.S. Geological Survey Stream Quality Monitoring Stations funded by 
N.M. Environment Department, page D5; 

Parameters and STORET Codes for organic chemicals analyzed during the special water 
quality surveys conducted in 1996 and 1997, page D6; 

Sample Types, Parameters, and STORET Codes for Environmental Measurements 
Performed during Special Surveys Conducted by the New Mexico Environment Department, 
page D7; and 

Toxics Monitored in Selected Point Source Discharges, 1998, page D8. 



Surface Water Monitoring Systems Information 

Stream Monitoring Stations 

During the period covered by this 
report, the fixed-station sampling 
network used by NMED consisted of 17 
stations on ten New Mexico streams, one 
station on the Animas River in Colorado 
and one station on the Rio Grande in 
Texas (Figure 20). All data from these 
stations are collected by the United States 
Geological Survey (USGS). All water 
quality data from these stations are 
entered into STORET, the EPA 
computerized data storage system, and 
W ATSTORE, the USGS computerized 
data storage system (Table 21). Water 
quality sampling efforts at the 19 stream 
stations of interest are funded jointly by 
NMED and USGS. The station on the 
Animas River near Cedar Hill, Colorado, 

is funded by the United States Bureau of 
Land Management. The station on the 
Rio Grande at El Paso is funded by 
USGS as part of two different longterm 
projects - the National Stream Quality 
Accounting Network (NASQAN) and the 
National Water Quality Assessment 
Program (NA WQA). Stations under these 
studies were selected to represent outflow 
from major drainage basins or sub-basins. 
The primary objective of these networks 
is to measure any regional variations in 
water quality and to detect water quality 
trends. 

Special Surveys 

The Surface Water Quality Bureau of 
the NMED conducts several special 
surveys each year on a prioritized basis in 
selected stream segments. Parameters 

03 

sampled during these swveys are listed in 
Table 22. 

Toxics Monitoring 

Total concentrations of certain trace 
elements are monitored, generally on a 
semiannual basis, at all except one of the 
stations in the New Mexico water quality 
surveillance network. Bottom material 
samples are collected annually at all 
stations and analyzed for the parameters 
listed. Trace element data are also 
collected routinely during special 
surveys. Organic chemicals monitored 
during special surveys of major 
watersheds are listed in Table 21. Table 
23 lists toxics monitored during a 1998 
survey of representative effluent discharges. 



Figure 20. Location of Stream Monitoring Stations of Interest to New Mexico 
Sampled Regularly by the United States Geological Survey. 
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Table 20. Location of Current u.s. Geological rs~~~~ Str~am Quality .\ ·~ '~;.~'~" ~' 
Monitoring Stations funded by the New Mexico Environment Department · e 

WATSTOREor 
STORET Station No. Location 

08267500 ....................................................... Rio Hondo near Valdez 

08276500 ....................................................... Rio Grande below Taos Junction Bridge 

08284100 ....................................................... Rio Chama near La Puente 

08290000 ....................................................... Rio Chama near Chamita 

08313000 ....................................................... Rio Grande at Otowi Bridge 

08317200 ....................................................... Santa Fe River above Cochiti Lake 

08319000 ....................................................... Rio Grande at San Felipe Pueblo 

08324000 ....................................................... Jemez River near Jemez Pueblo 

08331000 ....................................................... Rio Grande at Isleta Pueblo 

08353000 ....................................................... Rio Puerco near Bernardo 

08358400 ....................................................... Rio Grande Floodway at San Marcial 

08383500 ....................................................... Pecos River near Puerto de Luna 

08396500 ....................................................... Pecos River near Artesia 

09364500 ....................................................... Animas River at Farmington 

09368000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . San Juan River at Shiprock 

09431500 ....................................................... Gila River near Redrock 

09444000 ....................................................... San Francisco River near Glenwood 
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Table 21. Parameters and STORET Codes for Organic Chemicals 
Analyzed During the Special Water Quality Surveys 
Conducted in 1996 and 1997. 

Aldrin .............................................................. 039330 
Alpha Benzene Hexachloride ........................................... 039337 
Beta Benzene Hexachloride ............................................. 039338 
Chlordane, alpha ..................................................... 039348 
Chlordane, gamma .................................................... 039810 
Chloropyrifoser ...................................................... 077969 
DDD .............................................................. 039360 
DDE ............................................................... 039365 
DDT ............................................................... 039370 
Delta Benzene Hexachloride ............................................ 034259 
Dieldrin ............................................................ 039380 
Endosulfan .......................................................... 039388 
Endosulfan Sulfate .................................................... 082623 
Endosulfan, beta ..................................................... 082624 
Endrin ............................................................. 039390 
Endrin Aldehyde ..................................................... 082622 
Endrin Ketone ....................................................... 078008 
Gamma-BHC(Lindane) ................................................ 039340 
Heptachlor .......................................................... 039410 
Heptachlor Epoxide ................................................... 039420 
Hexachlorobenzene ................................................... 039700 
Hexachlorocyclopentene ............................................... 078022 
Methoxychlor ........................................................ 039480 
PCB- 1232 ....................................... .- ................. 039492 
PCB - 1242 ......................................................... 039496 
PCB- 1248 ......................................................... 039500 
PCB- 1254 ......................................................... 039504 
PCB- 1260 ......................................................... 039508 
PCP (Pentachlorophenol) .............................................. 039032 
Picloram ............................................................ 039720 
Pronamide .......................................................... 039080 
Propachlor .......................................................... 030295 
Propoxur ........................................................... 030296 
Silvex .............................................................. 039760 
Simazine ....................... , ................................... 039055 
Terbacil ............................................................ 030311 
Toxaphene .......................................................... 039400 
Triadimefon ......................................................... 038892 
Trifluralin .......................................................... 081284 
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Table 22. 

TYPE 

Physical 

Chemical 

Biological 

Radiochemistry 

Sample Types, Parameters and STORET Codes for Environmental 
Measurements Performed During Special Surveys Conducted by the New 
Mexico Environment Department 

PARAMETER STORETCODE 

Conductivity ........................................................... 00402 

Temperature ........................................................... 00010 
Total non-filterable residue (TSS) ........................................... 00530 
Total filterable residue (TDS) .............................................. 70300 

Color ................................................................. 00081 
Fluoride ............................................................... 00951 
Bicarbonate ............................................................ 00440 
BOD5 (5-day) .......................................................... 00310 
Calcium ............................................................... 00916 
Chloride .............................................................. 00940 

Magnesium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00925 
pH .......................................................................... 00400 
Potassium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00935 
Sodium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00930 
Sulfate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00945 
Total Kjeldahl nitrogen ........................................................... 00625 
Total residual chlorine .......................................................... 450060 
Total ammonia nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00610 
Total nitrite+ nitrate nitrogen ...................................................... 00630 
Total hardness (as CaC03) ••••••••••••••••.••••••••••••.••.•••.••••••.•.•••••••••• 00900 
Total organic carbon ............................................................. 00680 
Total phosphorus ............................................................... 00665 
Total alkalinity ................................................................. 00410 
Total cyanide .................................................................. 00720 
Aluminum dissolved (total) ................................................. 01106 (01105) 
Arsenic dissolved (total) ................................................... 01000 (01002) 
Barium dissolved (total) ................................................... 01005 (01007) 
Beryllium dissolved (total) ................................................. 01010 (01012) 
Boron dissolved (total) .................................................... 01020 (01022) 
Cadmium dissolved (total) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01025 (0 1027) 
Calcium dissolved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82036 (82032) 
Chromium dissolved (total) ................................................. 01030 (01034) 
Cobalt dissolved (total) .................................................... 01035 (01037) 
Copper dissolved ........................................................ 01040 (01042) 
Iron dissolved (total) ...................................................... 01046 (01045) 
Lead dissolved (total) .......... , ........................................... 01049 (01051) 
Magnesium dissolved ..................................................... 82037 (82033) 
Manganese dissolved (total) ................................................ 01056 (01055) 
Mercury dissolved (total) .................................................. 71890 (71900) 
Molybdenum dissolved (total) ............................................... 01060 (01062) 
Nickel dissolved (total) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 I 065 (0 l 067) 
Selenium dissolved (total) .................................................. 01145 (01147) 
Silicon dissolved ......................................................... 01140 (01142) 
Silver dissolved (total) .................................................... 01075 (01077) 
Strontium dissolved ...................................................... 01080 (01082) 
Tindissolved(total) ...................................................... 01140 (01142) 
Vanadium dissolved (total) ................................................. 01085 (01087) 
Zinc dissolved (total) ..................................................... 01090 (01092) 
Fecal coliform bacteria (MF) ....................................................... 74055 
BOD5 (5day) .................................................................. 00310 
Radium-226 total ............................................................... 09501 
Radium-228 total ............................................................... 11501 
Radium-226+-228 .............................................................. 11503 
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Table 23. Toxics Monitored in Selected Point Source Discharges, 1998. 

Parameter STORETCode 

Water Chemistry 

BODs .............................................................. 00310 
TSS Residual Total Non-filterable ........................................ 00530 
COD .............................................................. 00340 
Phosphate as P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00665 
Nitrate Nitrogen as N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00630 
Ammonia Nitrogen as N ............................................... 00610 
Total Kjeldahl Nitrogen as N ............................................ 00625 
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APPENDIX E. SUMMARY OF NEW MEXICO STATE AND LOCAL GOVERNMENT AUTHORITIES 

TO CONTROL POLLUTION OF GROUND AND SURFACE WATERS. 

DIVISION OF NEW MEXICO 
STATE GOVERNMENT WITH 
AUTHORITY TO CONTROL 
POLLUTION OF WATER 

ENVIRONMENT DEPARTMENT 

AUTHORIZING 
AUTHORITY 

WATER QUALITY ACT 
74-6-1 through 74-6-17 

NMSA 1978 

HAZARDOUS WASTE ACT 
74-4-1 through 74-4-14 

NMSA 1978 

GROUND WATER PROTECTION ACT 
74-68-1 through 74-68-11 

NMSA 1978 

ENVIRONMENT IMPROVEMENT ACT 
74-1-1 through 74-1 -13 

NMSA 1978 

RADIATION PROTECTION ACT 
74-3-1 through 74-3-16 

NMSA 1978 

PUBLIC NUJS ANCE STAT UTE 
30-8-1, 30-8-2, and 30-8-8 

NMSA 1978 

E3 

ADOPTED REGULATIONS, 
CODES OR PROCEDURES 

Water Quality Control 
Commission Regulations 

Hazardous Waste 
Management Regulations 

Underground Storage Tank 
Regulations 

20 NMAC 5.1-14 

Underground Storage Tank 
Regulations 

20 NMAC 5.15-1 7 

Liquid Waste Disposal 
Regulations 20 NMAC 7.3 

Drinking Water Regulations 
20 NMAC 3.1 

Radiation Protection 
Regulations 

None 

TYPES OF FACILITIES, 
ACTIVITIES AND 

SOURCES OF 
CONTAMINATION 

Industrial discharges (except 
oil and gas production/refinement), 

mining, milling and smelting 
(except coal mining), agricultural 
(except those irrigation practices 
which pose no threat), municipal 

and private sewage and sludge, 
spills and leaks 

Hazardous waste generation, 
handling and disposition 

Underground storage tanks 

Financing cleanups at gasoline 
stations and other facilities 

with underground storage tanks 

Residential septic tanks 

Public water supplies 

Medical uses of radiation 
including X-rays 

Any facility or activity which 
endangers public health 

or welfare 
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APPENDIX E. SUMMARY OF NEW MEXICO STATE AND LOCAL GOVERNMENT AUTHORITIES 
TO CONTROL POLLUTION OF GROUND AND SURFACE WATERS, CONTINUED. 

DIVISION OF NEW MEXICO 
STATE GOVERNMENT WITH 
AUTHORITY TO CONTROL 
POLLUTION OF WATER 

ENVIRONMENT DEPARTMENT 

STATE ENGINEER OFFICE 

AUTHORIZING 
AUTHORITY 

SOLID WASTE ACT 
74-9-1 through 74-9-42 

NMSA 1978 

EMERGENCY MANAGEMENT ACT 
74-4B-l through 74-4B-14 

NMSA 1978 

STATE ENGINEER 
72-2-1 through 72-2-17 

NMSA 1978 

ARTESIAN WELLS 
72-13-4, 72-1 3-6 

NMSA 1978 

UNDERGROUND WATERS 
72-12-1 through 72-12-28 

NMSA 1978 

GROUND WATER STORAGE 
AND RECOVERY ACT 

72-5-6 
NMSA 1978 

SURFACE WATERS 
72-5-1 through 72-5-39 

NMSA 1978 

New Mexico Supreme Court Decision: 
Heine v. Reynolds, 

69 NM 398, 367, P.2d708, 1962 

E4 

ADOPTED REGULATIONS, 
CODES OR PROCEDURES 

Solid Waste Management 
Regulations • 20 NMAC 9.1 

Hazardous Materials 
Emergency Response Plan 

State Engineer Rules and 
Regulations Governing Drilling of Wells 

Appropriations and Use of 
Ground Water in New Mexico 

State Engineer Order #25A, 1950 

State Engineer Order #139, 1987 

Pending 

Hearing Orders 

TYPES OF FACILITIES, 
ACTIVITIES AND 

SOURCES OF 
CONTAMINATION 

Municipal, industrial, commercial, 
and residential solid waste disposal 

Businesses and other facilities 
which store/sell/ transport 

hazardous material 

General supervision of water 
Plugging discovery and drill holes 

Drilling casing and plugging 
artesian wells to prevent 

commingling 

Pumpage control to prevent 
commingling of polluted and 

non polluted aquifers 

Pollution plume control 
and recovery wells 

Government agencies 
transferal of water rights 

for longterm aquifer storage 
and beneficial retrieval 

Pumpage control to prevent 
salt water encroachment 



DEPARTMENT OF AGRICULTURE 
Division of Agricultural 
and Environmental Services 

STATE CORPORATION COMMISSION 
Pipeline Division 

ENERGY, MINERALS AND 
NATURAL RESOURCES DEPARTMENT 

Oil Conservation Division 

Mining and Minerals Division 

STATE LAND OFFICE 

PESTICIDE CONTROL ACT 
76-4-1 through 76-4-39 

NMSA 1978 

Constitution of the State of New 
Mexico, Article XI, Sections I 

through 18, NMS A I 978 

PIPELINE SAFETY ACT 
70-3-11 through 70-3-20 

NMSA 1978 

OIL AND GAS ACT 
70-2-1 through 70-2-38 

NMSA 1978 

WATER QUALITY ACT 
74-6-1 through 74-6-1 7 

NMSA 1978 

GEOTHERMAL RESOURCES 
CONSERVATION ACT 
71-5-1 through 71-5-24 

NMSA 1978 

SURFACE MINING ACT 
69-25A-1 through 69-25A-36 

NMSA 1978 

ABANDONED MINE RECLAMATION ACT 
69-25B-1 through 69-25B-12 

NMSA 1978 

NEW MEXICO MINING ACT 
69-36-1 through 69-36-20 

Constitution of the State of 
New Mexico, Article XIII 

PUBLIC LANDS 
I 9-1-1, 2; I 9-6-5, 19-6-3 

NMSA 1978 

t'f 

E5 

Pesticide Regulations 
21 NMAC 17.50 

Rules and Regulations for the 
Transportation of Natural and other 

Gas by Pipeline- Minimum Standard 

Rules and Regulations 
of the Corporation Commission of the 

State of New Mexico Relating to 
Pipelines Transporting Oil (Order No. 401) 

Oil Conservation Division 
Rules and Regulations 

19 NMAC 15 

Water Quality Control Commission 
Regulations 

20 NMAC 6.2 

Geothermal Resources Rules and 
Regulations 

Surface Coal Mining Regulations 
19 NMAC 8.2 

New Mexico Reclamation Plan 
for Abandoned Mine Lands 

Mining Act Rules 
19 NMAC 10.2 

State of New Mexico Land Office 
Rules and Regulations 

19 NMAC 3 

Agricultural pesticide application 
and waste disposal 

Transportation of petroleum and 
petroleum products by intrastate 

transmission pipelines 

Oil and natural gas production, 
transport, and storage facilities; produced 

water and drilling fluid disposal; 
and carbon dioxide facilities 

Oil field servicing and companies; 
refineries; natural gas processing 

and transportation; brine production, 
transport and disposal 

Geothermal facilities 

Surface and underground 
coal mining 

Abandoned mines (coal mines 
and certain other mines) 

Reclamation of hard rock 
(non-coal) mines 

Public tMt lands 
management 

/ ~ 'i 

•, 1l 

Prevention of wasted resource 



APPENDIX E. SUMMARY OF NEW MEXICO STATE AND LOCAL GOVERNMENT AUTHORITIES 
TO CONTROL POLLUTION OF GROUND AND SURFACE WATERS, CONTINUED. 

DIVISION OF NEW MEXICO 
STATE GOVERNMENT WITH 
AUTHORITY TO CONTROL 
POLLUTION OF WATER 

STATE CORPORATION COMMISSION 
State Fire Mar.; hal's Office 

Motor Transportation Division 

COUNTIES OF THE STATE 

AUTHORIZING 
AUTHORITY 

FLAMMABLE LIQUIDS 
STATUTE 59 A-52-I 6 through 

59 A-52-I 7, NMSA I 978 

MOTOR CARRIER ACT 
65-2-80 through 65-2-1 27 

NMSA 1978 

SUBDIVISION ACTS 
47-5-1 through 47-6-29 
3-20-1 through 3·20-1 6 

NMSA 1978 

ZONING ACT 
3-21-1 through 3·21-16 

NMSA 1978 

REFUSE ACT 
4-56-1 through 4-56-3 

NMSA 1978 

COUNTY ORDINANCE ACT 
4-37-1 through 4-37-13 

NMSA 1978 

l rr · ttl~ sttiriww~~,.:~ii_;i~:~:r~ .. _ . .._·-.,~.wit&N't5 'ti:tTtrl67rttrtto/t&sth?:i~Y.~~~i.~~~~(~~:i._: 

E6 

ADOPTED REGULATIONS, 
CODES OR PROCEDURES 

State Fire Board Rules and 
Regulations Relating to 

Flammable and Combustible Liquids 

New Mexico Motor Carrier Rules 
and Regulations Relating to 

Flammable and Combustible Liquids 

Rule 40 • Governing 
Transportation of Explosives 
and Inflammables, Section I 

County Subdivision Regulations 

County Zoning Regulations 

County Refuse Systems 

County Ordinances, and 
Grant of Same Authorities 

Granted Municipalities 
with Certain Exceptions 

" ~.·~·'''~~·?ffz .·"(I ·1 

TYPES OF FACILITIES, 
ACTIVITIES AND 

SOURCES OF 
CONTAMINATION 

Transportation, marketing, 
distribution, handling and 
use of flammable liquids 

Transportation by motor carrier 
of hazardous materials 

including petroleum products 

Subdivisions, including liquid 
and solid waste disposal 

and water supply systems 

Restrictions on location and 
use of facilities to promote 

public health and welfare 

Collection and 
disposal of refuse 

Landfills, liquid waste systems 
and other facilities and 

activities affecting health 
and safety in counties 



MUNICIPALITIES OF 
THE STATE 

PLANNING AND PLATTING; 
MUNICIPALS SUBDIVISION ACT 
3-19-1 through 3-20-16, NMSA 1978 

ZONING ACT 
3-21-1 through 3-21-26 

NMSA 1978 

HEALTH; CONTROL OF DISEASE 
3-43-1 through 3-43-2, NMSA 1978 

WATER FACILITIES 
3-27-1 through 3-27-9 

NMSA 1978 

SEWAGE FACILITIES 
3-26-1 through 3-26-3 

NMSA 1978 

REFUSE ACT 
3-48-1 through 3-48-7 

NMSA 1978 

POWERS OF MUNICIPALITIES 
3-18-1 through 3-18-31 

NMSA 1978 

J....V 

E7 

Municipal Planning and Platting 
and Municipal Subdivision 

Regulations 

Municipal Zoning Regulations 

Municipal Health Codes 

Control of Municipal 
Potable Water Supplies 

Sanitary Sewer Authorities 

Authority to Regulate Refuse 

Municipal Ordinances 

Municipal planning and 
regulations of subdivision 
within municipal planning 

jurisdictions 

Restrictions on location and 
use of facilities to promote 

public health and welfare 

Activities affecting public health 

Protection of municipal water 
supply sources within and 

without municipal boundaries 

Sewage collection, treatment 
and disposal 

Refuse collection 
and disposal 

Facilities and activities 
within the jurisdiction 

of a municipality 
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Abiquiu .................................................................................................... 92, 813-15, 8I7;'B38:;b5IiC4,'D4 

-Creek .................................................................................................................... : ..... ·.:~: .. :;_,;;~;:::;29, 814 
Above~ground storage tank (AST) ................................................................................................ x, 28-29, 92 
Acequta ....................................................................................................................................................... 107 
Acid ............................................................................................................................................ 22, 30, 55, 96 

-ic .............................................................................................................................................. 29, 51,98 
- precipitation ............................................................................................................ 51, 98 

Act ................................................................ v, vi, vii, viii, x, xvii, 5-6, 13,21-23,26,30, 35,37-38,41,43-
45,51,53,55-56,62,64,70,72,80-82,85-86,92-94,96,98-

106, 109, Ill, A3, 84, 88,811,815,819, 822,826, 830,833, 
836,839-40,842-43,845-46,848-49,851,853,855-56, E6 

Atomic Energy - ................................................................................................................................... 22 
Clean Water- (CWA) ......................... v, vi, x, xvii, 3, 5, 12-16, 18,20-22,27-28,30-31,35,37-38,41, 

43-45,48,50-51,53,55,56,62,64,68, 70,72,80-82,84-87,92, 
94, 97, 102, 108-109, A3, 84, 88, 811,815, 819, 822, 826,830, 

833,836,839-40,842-43,845-46,848-49,851,853,855-56 
Comprehensive Environmental Response, Compensation and Liability- (CERCLA), aka Superfund) 
................................................................................................................ viii, x, 6, 23-24, 26, 44, 108-109 
Emergency Management - ............................................................................................................... viii, 6 
Ground Water Protection-.................................................................................................................. 101 
Mining- (NMMA) ...................................................................................... x, 24, 38, 44, 85, 96, 106, E6 
Petroleum Storage Cleanup - .............................................................................................................. 10 I 
Resource Conservation and Recovery- (RCRA) ........................................................ x, 38,98-100, 109 
Safe Drinking Water- (SDWA) .................................................... x, 5, 26, 30, 38, 80, 96, 103-105, 109 
Solid Waste- ................................................................................................................. viii, x, 6, 38, 106 
Subdivision -. .. . .... .. .. .. . . . . .. . .. . .. . .. ...... ..... .. . . ...... .. . ..... .. .. ...... .. .. .. .. ..... .. . .......... ... .. .. .. . ... ....... ..... .... .. .. ........ Ill 
Superfund- (aka Comprehensive Environmental Response, Compensation and Liability - (CERCLA) 
................................................................................................................ viii, x, 6, 23-24, 26, 44, 108-109 
Water Pollution Control- (See also Clean Water Act) ................................................................. xvii, 41 
Water Quality- (WQA) ........................................................ vii, 5, 6, 38, 41, 43, 70, 82, 93, 96, 98, 109 

Action ...................................................... xi, xvii, 13, 30, 29, 32, 35,43-44,82, 83, 86, 96,98-102, 106, 109 
corrective - ............................................................................................... x, 6, 42, 44, 79, 83, 93,98-101 

Acute ........................................................... 23, 29, 32, 48, 49,52-53, 835,837, B40, 843, B46, 848, 852 
Additives, gasoline ............................................................................................................................ 22, 28-29 
Administration ........................................................................... 12, 26, 30, 43, 81, 82, 85, 99, Ill, 108, 109 
Agency 

U.S. Environmental Protection- (EPA) .................. v, viii, x, xvii, I, 5, 6, 7, 9, 12-13, 15, 18, 24,26-32, 
38,41-43,45,47,48,53,55-56,58,60,62-64,68-70, 
72, 79-80, 82-83, 86, 88-89, 92-93, 95-100, 102-106, 

108-112, A3, 836,839,842,845,848,851,855 
Agreement ...................................................................................................................... x, 6, 23, 87, 108, 109 

- In Principal (AlP) ........................................................................................................................... x, 87 
- of Agreement (MOA) ....................................................................................................................... x, 6 
settlement -s .......................................................................................................................................... 96 

Agricultural... .................................... .4, 13, 16, 18, 20, 22, 23, 24, 22, 29, 42, 84, 92, 95, 106-107, 108, 110 
- land ....................................................................................................................................... 22, 92, I 08 
U.S.- Stabilization and Conservation Service .................................................................................... 107 
- water supply ....................................................................................................................................... 42 

Agriculture ........................................... iv, v, vii, x, xi, 2, 13, 16, 18, 20, 22-24, 26-33, 53, 56, 59, 63-64, 84, 
87, 92, 94, 96, 107,83-11,813-15,817-25,827-28,830-54, E5 

New Mexico Department of- (NMDA) ......................................................... iv, v, x, xi, 18, 22, 84, 106 
AlP (Agreement In Principal) ................................................................................................................... x, 87 

xix 



AI (Aluminum) .......................................................... 24, 29, 32, 52, 55, 93, 83-11,813,815,821-22,824-
825,827, 829, 832,834-36, 838, 844-48, 850-52,854 

Alamitos ................................................................................................................................... 825, 827, 859 
-Canyon .................................................................................................................................... 825, 827 

Alamosa Spring Snail ................................................................................................................................. B25 
Albuquerque (COA) ............................................................................ x, 13-14, 18,20-21,22,24, 26, 28,69-

70,87,92-93,99,103, 108-112,B3 
Algae ........................................................................................................................ 23, 24, 29, 27, 29, 55, 61 
Alkali ................................................................................................................................................ 22, 26, 92 
Alluvium ................................................................................................................... 25, 26, 28, 30, 32, 34, 35 
Alpine lakes .................................................................................................................................................. 55 
Alteration ..................................................................................................................................... 27-29, 32,61 
Alto .............................................................................................................................................. 28, B41, B51 
Aluminum (AI) .......................................................... 24, 29, 32, 52, 55, 93, 83-11, Bl3, 815,821-22, 824-

B25, B27, B29, B32, B34-36, B38, B44-48, B50-52, B54 
American ......................................................................................................................... 13, 29, 22, B23, 827 
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Analysis .......................................................................... xvii, 18, 35, 36, 48, 53, 55, 64, 68, 84, 98, 108, Ill 
Andesite ........................................................................................................................................................ 35 
Angostura .......................................................................................................................................... 22, 28-29 
Animal .................................................................................................. 4, 59, 63, 68, 79, 83, 103, 83-36, B49 
Animas Closed Subbasin .............................................................................................................................. 29 
Anoxic .............................................................................................................................................. 22, 24, 92 
Anthony ........................................................................................................................................................ 22 
Anthropogenic .................................................................................................................................. 14, 22, 56 
Apache .................................................................................................................. 22,28-29,31,833,843-44 

Bosque del - .......................................................................................................................................... 22 
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Aquatic ............................................... vi, viii, 28, 43, 46, 49, 50, 52-53, 55-56, 86, 55, 61, 64, 84, 86-87, 89 
- life .................................................................................................... : ................................ 50, 55-56, 64 
- system ........................................................................................................................................... 28, 86 

Aquifer .......................................................... vi, x, 14, 15, 23, 26, 28, 30, 32,34-35, 70, 87, 92, 96, 100, 106 
Arizona ....................................................................................................................... 29, 27,31-32, B42, 846 
Arkansas-White-Red River Basin ................................................................................................................. 14 
Army Corps of Engineers (ACE) ................................................................................................. 5, 64, 62, 74 
Aromatic ....................................................................................................................................... x, 33, 92, 93 

polycyclic - hydrocarbon (PAH) ....................................................................................................... x, 92 
Arroyo ................................................................................................................................... 22, 28, 818, B4l 

- Hondo ......................................................................................................................................... 22, Bl8 
Aspen ................................................................................................................................................... 89, B5l 
Arsenic (As) ............................................................ _. ............................................... 5, 24, 26, 31, 24, 103, 104 
Assessment.. ............................................................... vi, xvii, 6, 7, 13, 18, 32, 43, 45, 46, 50, 55, 51, 55, 62, 

70, 86, 87, 88, 101, 103, 104-105, 107, 109-110, 112 
Assistance ............................................................................... v-vi, 18, 30, 35, 68, 80, 84, 103, 104, 105, 109 
Assurance ......................................................................................................... x, 82, 86, 95, 96, 98, 101, 106 
AST (above ground storage tank) .................................................................................................. x, 28-29, 92 
Atomic Energy Act ....................................................................................................................................... 22 
Attainable ......................................... viii, ix, xi, 2, 9, 23, 24, 29,41, 49, 50-51, 53, 55, 56, 58, 59, 61-63, 94 

-use .............................................................................. viii, ix, xi, 2, 9, 23, 24, 29, 51, 55, 56,61-63,94 
Audit 

performance - inspection ...................................................................................................................... 68 
Authority ......................................................... viii, 5, 6, 38, 41, 70,95-96,98-99, 100, 102, 107-111, E4, E6 
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Bacteria ................................................................................................................................................... 65, 79 
Bank .......................................................................................... 27, 29, 49, 61, B35-44, B46-47, B49, B52-54 
Basalt ................................................................................................................................................ 29, 32, 35 
Basin ............................ v, viii, xvii, 14, 15, 18,21-36,65, 87, 92, 98, 108, B3, B5, B8,Bl3, Bl6, Bl9, B23, 

B27, B30, B33, B35, B37, B40-41, B43-44, B46-58, B60, B62, B65, B68, B71 
Animas Closed sub- .............................................................................................................................. 29 
Arkansas-White-Red River- ................................................................................................................ 14 
Lower Colorado River - Plan ................................................................................................................ 36 
Rio Grande- .......................................................................................... v, viii, 21-24, 29, 31, 35-36, 108 
San Juan- .......................................................................................... 15, 32-33, 87, 92, 98, 110, B24-25 
Southwestern Closed- ...................................................................................................... v, 29-30, 34-36 
water- ........................................................................................................................................ 16, 20, 34 
Western Closed- ...................................................................................................................... 16, 20,34 

Bass ................................................................................................................................... C4-6, C8, 04-6, 08 
Bathing ......................................................................................................................................................... 64 
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-Creek ............................................................................................................................................... B51 
Beaver ......................................................................................................................... 27, B32, B47, B49, B51 
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Biochemical ............................................................................................................................................ 79, 94 
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Biomass ........................................................................................................................................................ 55 
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Biota ....................................................................................................................................................... 48, 84 
Bitter Creek .................................................................................................................................................. B6 
Black Range .................................................................................................................................................. 27 
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BLM (U.S. Bureau of Land Management) ............................................................................. x, 32, 33, 85, 91 
Bluewater ...................................................................................................................... 22, 24, B24, B38, B53 

-Creek ................................................................................................................................................ B24 
-Reservoir ........................................................................................................................ B24, B38, B53 
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BMP (Best Management Practice) ....................................................................... vii, x, 5, 32, 83-88, 106-107 
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Environmental Improvement- (EIB) .......................................................................................... x, 44, 98 
Boating ................................................................................................................................................... 51,85 
Bolson fill ..................................................................................................................................................... 34 
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Bosque (con't.) 
- Biological Management Plan ........................................................................................................ vi, 62 
- del Apache .......................................................................................................................................... 22 
-Farms ...................................................................................................................................... 22, 24, 92 

Boundary 
International- and Water Commission sampling station ................................................................ 22,29 

Bridge 
Otowi ..................................................................................................................................................... 29 

Brine ........................................................................................................................................... 28, 95, 96, 98 
Bureau ................................................................ .iv, v, x, 14, 18, 32, 33, 36, 62, 87, 91, 93, 98, 110, 112, D4 
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EXECUTIVE SUMMARY 

Background 

This Installation Work Plan (IWP) describes how the US Department of Energy (DOE) and the University 
of California (UC), under contract to DOE, are conducting the DOE Environmental Restoration (ER) 
Project at Los Alamos National Laboratory (the Laboratory). 

The Laboratory and the neighboring residential areas of Los Alamos and White Rock are located in Los 
Alamos County, north-central New Mexico, approximately 60 mi north-northeast of Albuquerque and 
25 mi northwest of Santa Fe. The 43-mi2 Laboratory site and the communities adjacent to it are situated 
on the Pajarito Plateau. 

Since its inception in 1943, the primary mission of the Laboratory has been nuclear weapons research 
and development. In achieving this objective, the Laboratory used hazardous and radioactive materials. 
Some of these materials were disposed on the Laboratory site or were otherwise released into the 
environment. Beginning in the 1960s, Congress enacted basic legislation to protect the environment. As a 
result, DOE began to clean up areas of the Laboratory where spills and disposal occurred. Additionally, 
the Laboratory began to implement practices to minimize the generation of hazardous and radioactive 
materials. The Laboratory's current central mission is to reduce global nuclear danger. 

In 1989, the DOE established its Office of Environmental Restoration and Waste Management (EM). The 
goal of this office is to implement the DOE's policy of ensuring that its past, present, and future operations 
do not threaten human health, safety, or the environment. Also in 1989, the Environmental Restoration 
Directorate (EM-40) established its ER Project, assigning the Laboratory to its DOE Albuquerque Field 
Office and thereby establishing the Laboratory's ER Project. The DOE's Los Alamos Area Office 
Environmental Restoration Team is assigned to oversee the ER Project at the Laboratory. 

Statutory Basis of the ER Project 

The ER Project at the Laboratory adheres to two primary laws: the Resource Conservation and Recovery 
Act (RCRA), which is the statutory basis for the ER Project at the Laboratory, and the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), which provides a reference for 
remediating sites at the Laboratory that contain certain hazardous substances not covered by RCRA. For 
cleanups conducted by the ER Project, the primary regulatory driver is RCRA. 

Authorized by the US Environmental Protection Agency (EPA) under RCRA, the New Mexico 
Environmental Improvement Division (now the New Mexico Environment Department [NMED]) issued a 
Hazardous Waste Facility Permit to the Laboratory in 1989. This permit addresses the treatment and 
storage of hazardous wastes at the Laboratory. In 1990, EPA issued a Hazardous and Solid Waste 
Amendment (HSWA) Module (Module VIII) to the Laboratory's Hazardous Waste Facility Permit. Module 
VIII prescribes a specific corrective action program for the Laboratory, provides the primary requirements 
for the Laboratory's ER Project, and defines the principal requirements with which DOE and UC must 
comply in implementing corrective action at the Laboratory. Through 1995, EPA had sole authority over 
corrective actions at the Laboratory. On January 2, 1996, EPA delegated this authority to NMED. 

Certain issues of concern at the Laboratory are exempt from RCRA's definition of solid waste and are 
therefore not subject to the provisions of Module VIII, for example, source, by-product, and special 
nuclear materials (regulated under the Atomic Energy Act). The ER Project adheres to the provisions of 
applicable DOE orders to implement a technically comprehensive program that covers all potentially 
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contaminated sites not regulated under RCRA. Provisions in this IWP pertaining to subjects outside the 
scope of RCRA are not enforceable under the Laboratory's Hazardous Waste Facility Permit. 

Scope and Purpose 

This IWP has been prepared in accordance with Module VIII of the Laboratory's Hazardous Waste 
Facility Permit and with corrective action guidance provided by EPA. This IWP describes how each step 
in the corrective action process will be implemented at the Laboratory. This document also meets the 
requirements of the Outline for Facility-Wide Workplans as provided in NMED's RCRA Permits 
Management Program Document Requirement Guide. 

The primary goal of the RCRA facility investigation (RFI) is to confirm or deny that a release has occurred 
and, once confirmed, identify the nature and extent of contamination that could lead to exposure of 
human and environmental receptors. The corrective measures study (CMS) evaluates alternatives that 
could reasonably be implemented if characterization indicates that corrective measures are needed. 
Finally, the corrective measures implementation (CMI) effects the chosen remedy, verifies its efficacy, 
and establishes ongoino control and monitoring requirements if needed. The Laboratory's ER Project, in 
cooperation with NMED, also initiated a process for implementing accelerated cleanups prior to the CMS 
if there is an obvious remedy and a cleanup approach agreed upon by all parties. 

The focus of the Laboratory's ER Project is the investigation of all corrective action sites, including those 
identified in Module VIII of the Laboratory's Hazardous Waste Facility Permit. The ER Project has 
grouped all sites to be taken through the corrective action process into 3 operational focus areas 
(formerly 24 operable units). All new data are evaluated as they become available. The ER Project and 
NMED jointly decide the priorities of upcoming fieldwork. Corrective action sites are addressed in work 
plans or sampling and analysis plans that provide information on how each site will be investigated. 
Completed investigations are addressed in reports. 

The current projection for the completion of the RFI/CMS/CMI phases of the corrective action process at 
the Laboratory is approximately the year 2013 (when the last potential release site is closed out), 
depending on funding levels. This process will address all corrective action sites at the Laboratory in 
order to meet all applicable environmental regulations. 

Public involvement is an important component of the Laboratory's ER Project; accordingly, the ER Project 
implements a public involvement plan in which the public is provided with accurate, complete, and timely 
information and early, meaningful participation opportunities. In addition, formal public meetings are held, 
as needed. 

In conjunction with corrective action activities, the ER Project also oversees decommissioning activities at 
the Laboratory for the purpose of coordinating field campaigns. 

Contents of the IWP 

This IWP is revised only as needed to reflect the current status of the ER Project. Revisions to the IWP 
capture any changes in Laboratory and ER Project structure, changes in DOE and regulator guidance 
and mandates, and changes in funding or ways of doing business. 

Chapter 1 discusses the background, purpose and scope of both the IWP and the Laboratory's ER 
Project. Chapter 1 also includes the statutory and regulatory framework that forms the basis of the ER 
Project and describes the ER Project and its organization. Chapter 2 describes the Laboratory and its 
environmental setting. 
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Chapter 3 describes the requirements of the corrective action process, the ER Project assessment 
strategy for conducting corrective action, and the ER field sampling procedures for conducting corrective 
action characterization and confirmation. A detailed discussion of the decision process leading to no 
further action, the next phase of investigation, and remediation is also provided. 

The Records Management Plan, which describes the mechanisms to be used to track information and 
data throughout the ER Project, is presented in Chapter"4. 

Chapter 5 provides a detailed plan for ensuring the health and safety of workers during implementation of 
the ER Project. The plan establishes generic health and safety requirements, procedures, and emergency 
actions that apply to all field operations project-wide and is intended to be used in conjunction with a site
specific health and safety plan prepared for each field project. 

Chapter 6 describes the waste management activities of the ER Project. This chapter includes a listing of 
the types of wastes anticipated to be generated, describes the types of waste storage areas used, and 
provides treatment options. 

Chapter 7 contains the ER Project's public involvement plan, describing the ER Project approach to 
public outreach and public involvement in the decision-making process, both at the project and 
Laboratory levels. 

This document also contains five appendixes: 

• Appendix A- Acronyms, Glossary, and Conversion Table; 

• Appendix B - Potential Release Sites at Los Alamos National Laboratory; 

• Appendix C- Methodology. for Calculating Human Health Screening Action Levels in 
Soils and Sediments; 

• Appendix D- Reporting Requirements; and 

• Appendix E- Annual Work Schedule for the Environmental Restoration Project at Los 
Alamos National Laboratory. 
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INTRODUCTION TO THE INSTALLATION WORK PLAN 

The management plan for the US Department of Energy's (DOE's) Environmental Restoration (ER) 
Project at the Los Alamos National Laboratory (the Laboratory) is documented in this Installation Work 
Plan (IWP). The IWP is developed by the Laboratory's ER Project on behalf of the DOE and the 
University of California (UC), which operates the Laboratory for the DOE. This document is required 
under Module VIII, Task II, of the Hazardous Waste Facility Permit issued to the Laboratory by the New 
Mexico Environment Department (NMED) and complies with the Outline for Facility-Wide Workplans 
provided in Section II.B.4.a.(1) of NMED's Hazardous and Radioactive Materials Bureau guidance 
document, "RPMP Document Requirement Guide" (NMED 1998, 57897). 

The IWP consists of seven chapters. Chapters 1 and 2 describe the ER Project and its management plan 
and the Laboratory and its environment, respectively. Chapter 3 presents the ER Project quality 
assurance project plan, including the requirements of the corrective action process, the project's 
assessment strategy, and its approach to data collection and evaluation. Chapters 4-7 present the ER 
Project plans for records management, health and safety, waste management, and public involvement, 
respectively. In addition, this document contains five appendixes that supplement information provided in 
Chapters 1-7. Appendix A includes a list of acronyms and abbreviations, a glossary, and a table showing 
conversion of metric to English units of measure. A list of the ER Project corrective action sites is 
contained in Appendix B. Appendix C contains the methodology for calculating human health screening 
action levels. Appendix D describes reporting requirements, and Appendix E is the annual work schedule 
for the ER Project. 

Background for the IWP 

Since its inception in 1943, the Laboratory's primary mission has been nuclear weapons research and 
development. The Laboratory was established with the singular objective of rapidly developing nuclear 
weapons. In achieving this objective, the Laboratory used hazardous and radioactive materials. Some of 
these materials were disposed on the Laboratory site or were otherwise released into the environment. 
Beginning in the 1960s, Congress enacted basic legislation to protect the environment. As a result, DOE 
began to clean up areas of the Laboratory where spills and disposal occurred. Additionally, the Laboratory 
began to implement practices to minimize the generation of hazardous and radioactive materials. 

The Laboratory is operated by UC under contract to DOE and under the regulatory oversight of both DOE 
and NMED (as authorized by the Environmental Protection Agency [EPA]). The Laboratory's current 
mission is to reduce global nuclear danger. This mission supports disciplines that enable the Laboratory 
to contribute to defense, civilian, and industrial needs. 

In 1989, the DOE created its Office of Environmental Restoration and Waste Management (EM). The goal 
of the EM Office is to establish policies ensuring that DOE's past, present, and future operations pose no 
unacceptable risk to human or environmental health and safety (DOE 1993, 12602; 12603). The goal of 
the policies established by the EM Office is to ensure compliance with NMED and EPA regulations and 
DOE orders. EM Office policies are implemented through three associate directorates: Environmental 
Restoration (EM-40), Waste Operations (EM-30), and Technology Development (EM-50). 

Also in 1989, EM-40 established its ER Project as a Major Systems Acquisition Project, assigning the 
Laboratory to its DOE Albuquerque Field Office and thereby establishing the Laboratory's ER Project. 
The DOE's Los Alamos Area Office (DOE-LAAO) is assigned to oversee the ER Project at the Laboratory 
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under DOE-LAAO's Environmental Restoration Team. The DOE ER Project at Los Alamos includes ER 
activities and decommissioning activities at the Laboratory. 

Under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), EPA 
ranked facilities throughout the nation according to the potential hazard to human health and safety. The 
Laboratory was not ranked as a high-priority facility, and, therefore, is not on the National Priorities List. 

In November 1989, the New Mexico Environmental Improvement Division (NMEID) (now the NMED), 
authorized by the EPA under the Resource Conservation and Recovery Act (RCRA), issued to the 
Laboratory its Hazardous Waste Facility Permit (NMEID 1989, 11737), which addresses treatment and 
storage of hazardous wastes at the Laboratory. In March 1990, the EPA issued a Hazardous and Solid 
Waste Amendments (HSWA) Module VIII to the permit (EPA 1990, 1585}. Module VIII sets forth the 
procedural requirements for RCRA corrective action at sites identified as solid waste management units 
(SWMUs) and specifies the development of an installation-wide work plan to be updated annually. 
Through 1995, EPA had sole authority over corrective actions at the Laboratory. In January 1996, EPA 
delegated this authority to NMED. 

Purpose and Scope of the IWP 

The purpose of the IWP is to provide an overview of the Laboratory's ER Project, to describe the general 
environment of the Laboratory, and to describe the RCRA corrective action process as implemented by 
the Laboratory's ER Project at the several hundred sites under its purview. This process follows the 
requirements of DOE Order 414.1, "Quality Assurance," and Title 10 Code of Federal Regulations (CFR) 
Part 830.120 (1 0 CFR 830.120), "Quality Assurance Requirements," as implemented in theffi Pf'Qject's 
Quality Management Plan (Environmental Restoration Project 1998, 59575). In addition, the IWP includes 
the ER Project's plans for records management, health and safety, waste management, and public 
involvement. 

This IWP has been prepared in accordance with Module VIII of the Laboratory's Hazardous Waste Facility 
Permit and describes how each step in the corrective action process will be implemented at the Laboratory. 

This IWP has also been prepared in accordance with the corrective action requirements proposed under 
Subpart S of 40 CFR 264, "Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities." In July of 1990, EPA proposed SubpartS to implement the corrective 
action program mandated in Section 3004(u) of RCRA. However, in 1999, the EPA stated that the 
majority of Subpart S (which has not previously been adopted) will never be promulgated, but 
implemented as guidance only. 

1.0 PROJECT MANAGEMENT PLAN 

This project management plan provides an overview of how the Laboratory's ER Project operates to 
achieve its corrective action goals. Included in this plan are the statutory and regulatory framework, which 
is the basis for the Laboratory's ER Project and an overview of the goals, organization and functioning of 
the project. 

The Laboratory's ER Project adheres to contractual performance measures as required by Objective 
Standards of Performance, Appendix F of the contract between the UC and the DOE for management and 
operation of the Laboratory (available at http: I I iosun .lanl. gov: 2 000 I qplmeasurements. html). 
The ER Project adheres to specific measures tailored to ER as well as more general measures that apply to 
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the Laboratory as a whole. The general measures provide details on how Laboratory operations (including 
the ER Project) will ensure a safe workplace and meet regulatory requirements. 

1.1 Background 

EPA regulations [40 CFR 270.14(d), "Information Requirements for Solid Waste Management Units"] 
require that applicants for operating permits (such as the Laboratory) submit "reasonably available" 
information that identifies SWMUs at the facility requesting the permit and that the facility identify the 
potential for release at each SWMU. To meet these requirements, the ER Project identified potentially 
contaminated sites at the Laboratory and listed those sites within SWMU reports (International 
Technology Corporation 1988, 11646; 11647; 11648; 11649; LANL 1990, 7511; 7512; 7513; 7514). 

Based on the findings of the SWMU reports, EPA Region 6 identified a subset of sites to be included in 
Module VIII of the Laboratory's Hazardous Waste Facility Permit, issued to the Laboratory in 1989 (EPA 
1990, 1585). To make the corrective action process for these sites more manageable, the ER Project 
originally grouped them into 24 operable units. 

From October to December of 1997, the ER Project reorganized to improve the efficiency and 
effectiveness of corrective actions at the Laboratory. Corrective action sites were assigned to 3 major 
areas of investigation: the canyons and corrective action sites situated in canyons; the major material 
disposal areas (MDAs) and the corrective action sites located near them; and all other RCRA corrective 
action sites not assigned to canyons or MDAs. 

To further facilitate corrective actions, in December of 1998, the ER Project and the NMED developed. 
criteria for, and started the process of, consolidating corrective action sites that are related by 
contaminant source, geographic location, and potential cumulative risk. All sites in the original· Module VIII 
of the Laboratory's Hazardous Waste Facility Permit were evaluated (EPA 1990, 1585). 

Also in 1999, the ER Project reengineered its approach to become more systems-oriented, using the 
natural watersheds across the Laboratory installation to delineate discrete systems within which multiple, 
consolidated sites will be investigated, assessed, and (if necessary) remediated together. 

1.2 Purpose and Scope 

The purpose of the Laboratory's ER Project is to conduct investigations and corrective actions, if 
necessary, in accordance with RCRA at the several hundred sites under its purview. All work conducted 
by the ER Project adheres to internal administrative controls such as quality procedures (QPs) and 
standard operating procedures (SOPs), which are modified on an ER Project-driven schedule. 

Traditionally, the scope of the RCRA corrective action process included performing a RCRA facility 
investigation (RFI), followed by a corrective measures study (CMS), if applicable, and a corrective 
measure implementation (CMI). An RFI entails a detailed investigation to determine the nature, extent, 
and migration rate of releases, if any, and provides information necessary for addressing contamination. 
A CMS serves to identify and evaluate alternatives to remediate identified releases. The CMI implements 
the selected remedy, defines its effectiveness, and establishes ongoing control and monitoring 
requirements, if needed. 

In conjunction with the administrative authority, the ER Project constantly strives to streamline the 
corrective action process at the Laboratory by improving the efficiency and effectiveness of corrective 
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actions at the Laboratory. As a part of this streamlining effort, the ER Project implements its corrective 
action process to ensure that the following criteria are met and documented. 

• Nature and extent of contamination are characterized to assess any risk posed by the 
contamination. 

• All sites are addressed to the extent necessary to ensure no unacceptable risk to human health 
and the environment. 

The scope of the corrective action process at a specific site depends upon the conditions at that site. In 
some cases, the contamination at a site can be shown to be of no risk or of acceptable risk, and no action 
is taken. In other cases, the contamination at a site poses an unacceptable risk, and the contamination is 
treated, removed, stabilized, or contained in place to the extent necessary to eliminate or minimize risk. 
Sites are removed from the Laboratory's Hazardous Waste Facility Permit only after they are 
demonstrated to meet the aforementioned criteria to the satisfaction of the administrative authority. 

1.2.1 Statutory and Regulatory framework 

The Laboratory's ER Project is conducted to comply with 

• RCRA regulations and Module VIII of the Laboratory's Hazardous Waste Facility Permit; 

• the National Environmental Policy Act (NEPA); 

• applicable DOE Directives, Laboratory policies, and Executive Orders; and 

• other applicable federal and state laws and regulations (as stated in Section 1.2.1.5 of this 
document). 

1.2.1.1 Resource Conservation and Recovery Act 

RCRA was enacted in 1976 to amend the Solid Waste Disposal Act of 1965. The Solid Waste Disposal 
Act provided the first federal statutory provisions to improve national solid waste disposal practices. 
RCRA added provisions for proper hazardous waste management. The hazardous waste provisions of 
RCRA govern the day-to-day operations of hazardous waste management at treatment, storage, and 
disposal (TSD) facilities. The law establishes a permitting system and sets standards for all hazardous 
waste-producing operations at a facility. Under RCRA, the Laboratory qualifies as a TSD facility and must 
have a permit to operate such a facility. 

The Hazardous and Solid Waste Amendments to RCRA expand the scope and requirements of the law 
even further. HSWA requires that facilities assess, investigate, and potentially remediate releases of 
hazardous wastes and hazardous constituents from SWMUs. HSWA defines a SWMU as 

" ... any discernible unit at which solid wastes have been placed at any time, irrespective of 
whether it was intended for the management of solid or hazardous waste. Such units 
include any area at or around a facility at which solid wastes have been routinely and 
systematically released." 

HSWA requires corrective action for releases both inside and outside the boundary of any facility (such as 
the Laboratory) seeking a hazardous waste facility permit. HSWA Section 3004(u) requires corrective 
action for all releases of hazardous wastes or hazardous constituents from SWMUs within the boundary 
of the facility, whereas Section 3004(v) requires corrective action for releases that have migrated beyond 
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the facility boundary. Implementation of HSWA Sections 3004(u) and (v) is required by the New Mexico 
Hazardous Waste Act of 1977 (NMHWA) and all subsequent amendments of this act. The Laboratory 
implements HSWA Sections 3004(u) and (v) and NMHWA through its Hazardous Waste Facility Permit 
(NM089001 0515). 

Common usage of the term "RCRA" does not exclusively refer to the 1976 RCRA Amendment to the Solid 
Waste Disposal Act of 1965, but includes the Solid Waste Disposal Act itself and all subsequent 
amendments to that act (including HSWA). 

1.2.1.2 Comprehensive Environmental Response, Compensation, and Liability Act 

CERCLA, enacted in 1980, addresses liability, compensation, cleanup, and emergency response relating 
to the release of hazardous substances into the environment and cleanup of inactive sites where 
hazardous substances have been released. The CERCLA definition of hazardous substance includes a 
broader spectrum of chemicals than RCRA, for example radionuclides and ammonia. 

For cleanups conducted by the ER Project, RCRA is the primary regulatory driver. 

1.2.1.3 Integration of the Provisions of RCRA and CERCLA 

Even though the Laboratory is designated as a RCRA facility and is not on the National Priorities List, 
DOE orders specify that the ER activities be consistent with CERCLA. Lands conveyed or transferred 
from federal facilities to other parties are subject to CERCLA under Section 120 (42 USC 9682). The 
Laboratory implements Section 120 requirements at the time of property transfer. 

1.2.1.4 Integration of the Provisions of RCRA and NEPA 

NEPA provides a national policy to encourage protective environmental practices to promote efforts that will 
prevent or eliminate damage to the environment, to enrich the understanding of ecological systems and 
natural resources, and to establish a Council on Environmental Quality. NEPA ensures that major federal 
actions that may significantly impact the environment are reviewed prior to the initiation of the action. 

In accordance with the provisions of DOE guidance, to the extent practicable, the ER Project has 
integrated NEPA procedural requirements with the RCRA process for assessing and cleaning up 
contaminated sites. In most cases, the technical basis for this integration is the RFI/CMS process 
prescribed by RCRA. The RFI/CMS process will be supplemented to the extent necessary to meet 
procedural and documentation requirements of NEPA. Such supplements might include the development 
of environmental assessments or information for use in environmental impact statements. 

1.2.1.5 Other Statutes and Regulations 

The following federal and New Mexico statutes, DOE requirements, and Executive Orders also affect the 
conduct of the Laboratory's ER Project. 

(a) Federal Statutes 

• The American Indian Religious Freedom Act of 1978 establishes a policy to protect and preserve 
for Native Americans their inherent right to exercise their traditional religions. 

• The Atomic Energy Act of 1948, as amended in 1954 and later years, authorizes energy research 
and development. 
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• The Clean Air Act of 1970, as amended, regulates emissions from a facility that could affect air 
quality. Such emissions must meet the performance standards established in this act. 

• The Clean Water Act of 1972, as amended, seeks to restore and maintain the chemical, physical, 
and biological integrity of the nation's waters. The Clean Water Act regulates waste discharges to 
navigable waters and sets pretreatment standards for contaminant discharges to sewer lines that 
lead to publicly owned treatment works. 

• The Department of Energy Organization Act of 1977 vests in DOE the responsibilities of ensuring 
that national environmental protection goals are incorporated in energy programs; of advancing 
the goals of restoration, protection, and enhancement of environmental quality; and of ensuring 
public health and safety. 

• The Department of Transportation Act of 1966 defines the US Department of Transportation's 
regulatory responsibility for safety in the transportation of all hazardous materials, including 
radioactive materials. 

• The Emergency Planning and Community Right-to-Know Act of 1986 creates an emergency 
management task force to develop and distribute to emergency response personnel a 
comprehensive plan for assessing and managing hazardous materials spills. This plan stipulates 
the requirements for reporting spills and performing cleanup activities. 

• The Endangered Species Act of 1973, as amended, requires federal agencies, in consultation 
with and with the assistance of the Secretaries of Interior and Commerce, to ensure that their 
actions are "not likely to jeopardize the continued existence of any endangered species or 
threatened species or result in the destruction or adverse modification of the critical habitat of 
such species ... ". 

• The Federal Facility Compliance Act of 1992, which amended RCRA, waives sovereign immunity 
under RCRA for federal facilities so that federal facilities are subject to enforcement actions, 
including fines and penalties, to the same extent as any private entity. 

• The Fish and Wildlife Coordination Act of 1934 ensures that fish and wildlife resources receive 
consideration equal to that given other values during the planning of development projects that 
affect water resources. 

• The National Historic Preservation Act of 1966 requires federal agencies to take into account the 
effects of their proposed actions on properties listed on, or eligible for, the National Register of 
Historic Places. 

• The Occupational Safety and Health Act of 1970 provides for the general welfare of workers, to 
the extent possible, by ensuring that every working man and woman in the nation has safe and 
healthful working conditions. 

• The Safe Drinking Water Act of 1974, as amended, defines safety standards for public water 
systems. The maximum contaminant levels developed under the Safe Drinking Water Act are the 
levels with which drinking water must comply. 

• The Toxic Substances Control Act of 1976, as amended, ensures that technological innovation 
and commerce in chemical substances and mixtures do not present an unreasonable risk of 
injury to health or the environment. The Toxic Substances Control Act provides for the 
identification of toxic hazards posed by chemical substances. This statute regulates the use, 
storage, disposal, and cleanup of polychlorinated biphenyls. 
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(b) State Statutes 

• The Air Quality Control Act of 1967 provides the basic framework for air pollution control in New 
Mexico. 

• The Ground Water Protection Act of 1 990 provides for the regulation of hazards associated with 
leaks and spills from underground storage tanks, containment and remediation of pollution 
incidents, and funding of groundwater protection activities. 

• The Hazardous Chemicals Information Act of 1 990 establishes state-level systems of emergency 
planning and notification to deal with releases of extremely hazardous substances and to provide 
a means whereby members of the public can be informed about hazardous chemicals used in 
their communities and about any releases of those chemicals. 

• The Hazardous Waste Act of 1977, as amended, establishes the State of New Mexico's program 
for hazardous waste management and control. 

• The Radiation Protection Act of 1 978 establishes the general rule of radiation protection. The 
Radiation Protection Act specifies that levels of radiation be kept as low as reasonably 
achievable, taking into account the state of technology and the costs of improvements in relation 
to public health and safety benefits and to the use of ionizing radiation in the public interest. 

• The Radioactive and Hazardous Materials Act of 1 990 regulates the transportation of radioactive 
material on highways. It requires use of means of transportation that protect the health, safety, 
and welfare of the citizens and includes criteria for establishing the safest route. - c 

~~---~ .___.., 

• The Solid Waste Act of 1 990 establishes a comprehensive statewide solid waste management 
program to regulate the reduction, storage, collection, transportation, separation, processing, 
recycling, and disposal of solid waste and to promote source reduction, recycling, reuse, 
treatment, and transformation of solid waste. 

• The Water Quality Act of 1 990 gives the New Mexico Oil Conservation Division exclusive 
authority over the prevention of water pollution resulting from oil or gas operations. 

(c) DOE Orders and Directives and Secretary of Energy Notices 

The DOE Orders and Directives and Secretary of Energy Notices that apply to the ER Project are detailed 
in Appendix G of the contract between DOE and UC 
(http: I I iosun.lanl. gov: 200llqplappg. html). 

(d) Executive Orders 

The following Executive Orders (EOs) are applicable to the ER Project: 

EO 11988, May 24, 1977 

EO 11 990, May 24, 1 977 

EO 11991, May 24, 1977 

EO 12580, January 23, 1 987 
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1.2.2 Objectives of the ER Project 

The objectives of the Laboratory's ER Project are to effectively formulate, evaluate, implement, and 
manage steps in the corrective action process in a manner that fully complies with all applicable 
environmental regulations and protects human health and the environment. 

1.2.2.1 Project Management Objectives 

The objectives of the Laboratory's ER Project Management Plan are to 

• establish and maintain a management control system and project control procedures for efficient 
baseline management through a procedural framework and schedules for developing, 
implementing, coordinating, and monitoring corrective actions that comply with RCRA and all 
applicable environmental statutes; 

• prioritize projects, taking into account resource availability; minimize duplication of analysis and 
documentation; and expedite corrective actions; 

• provide both formal and informal mechanisms through which NMED and the public can review, 
comment on, and participate in the corrective action review process at the Laboratory; 

• record plans, procedures, costs, and other data and prepare progress and technical reports so 
the knowledge and experience can be used to manage later elements in a cost-effective manner; 

• ensure integration of the Decommissioning Project into the overall ER Project and provide a 
forum for the exchange of information among affected Laboratory organizations; 

• complete decommissioning activities at all Laboratory facilities currently designated, and at those 
process-contaminated facilities that may be designated, as surplus facilities in the future; 

• support DOE initiatives to transfer federal lands to other governmental agencies or to private 
owners by remediating such lands, as required; and 

• establish procedures for ensuring that, when the ER Project ends, ER Project sites requiring long
term monitoring are turned over to the appropriate Laboratory facilities or organizations. 

1.3 Structure of the DOE ER Project at the Laboratory 

The DOE Los Alamos Area Office ER Team oversees the ER Project at the Laboratory. Sections 1.3.1 
and 1.3.2 describe the organization of DOE-LAAO and the Laboratory's ER Project, respectively. 

1.3.1 Organization of DOE-LAAO 

The DOE-LAAO ER Management Team consists of the assistant area manager for environment, the ER 
team leader, and four ER project managers. The assistant area manager is responsible for the effective 
implementation of the DOE ER Project at the Laboratory. The ER team leader oversees regulatory 
correspondence and signs regulatory certification. ER Project managers consist of regulatory experts, 
environmental scientists, and technical engineers. Figure 1.3-1 shows the organization of DOE-LAAO. 
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Figure 1.3-1. Organization of DOE-LAAO 

Representatives of both DOE-LAAO and the Laboratory's ER Project interact with the NMED. The 
representatives strive to work as partners to achieve objectives mutually acceptable to DOE and UC and 
to the regulatory agencies. DOE and UC seek to cooperatively define strategies and work with regulatory 
agencies to arrive at the best mutually acceptable agreements. Processing time is reduced and product 
quality is increased through a teaming approach by the ER project managers of DOE-LAAO and the 
Laboratory focus area project leaders. The teaming occurs during all phases of the ER Project. 

1.3.2 Organization of the Laboratory's ER Project 

Figure 1 .3-2 shows the organization of the Laboratory's ER Project. 
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1.3.2.1 Project Management Team 

The ER Project Management Team consists of the ER Project project manager, deputy project manager, 
and seven focus area project leaders. The ER Project project manager is responsible for the effective 
implementation of the ER Project throughout the Laboratory. In executing these responsibilities, the 
project manager is supported by a deputy project manager and seven project leaders responsible for the 
management of the following key facets of the ER Project known as focus areas. 

• Regulatory Compliance, 

• Analysis and Assessment, 

• Information Management, 

• RCRA Corrective Actions, 

• Canyons Investigations, 

• Groundwater lnvestigat:ons, and 

• Material Disposal Areas . 

1.3.2.2 Regulatory Compliance Focus Area 

The project leader for the Regulatory Compliance Focus Area is responsible for directing four team 
leaders. The team leaders direct staff in the following areas: 

~- --~ '-- . .: 

• Facility Integration and Guidance; 

• Special Projects and Deployed Regulatory Generalists; 

• Communications and Outreach; and 

• Closeout, Tracking, and Contracts. 

The project leader and team leaders are responsible for day-to-day interactions with the administrative 
authority, the public, the pueblo tribes, other stakeholders, and various operational managers of the 
Laboratory. The Regulatory Compliance Focus Area is responsible for providing consistent interpretation 
of regulatory requirements and ensuring that the ER Project remains in compliance with all applicable 
regulations. 

1.3.2.3 Analysis and Assessment Focus Area 

The project leader for the Analysis and Assessment Focus Area is responsible for directing three team 
leaders who manage the following teams: 

• Strategic Decision Analysis, 

• Risk Assessment and Review, and 

• Data Analysis and Assessment. 

The project leader and team leaders are responsible for the development of technical strategy and 
implementation of consistent technical methodology across the ER Project. Analysis and Assessment 
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Focus Area activities include strategic decision analysis, surface and subsurface modeling, human health 
and ecological risk assessment, and technical peer review. The focus area is also responsible for data 
quality and management requirements. 

1.3.2.4 Information Management Focus Area 

The project leader for the Information Management Focus Area is responsible for coordinating the 
following activities 

• sample management; 

• geographic information system (Facility for Information Management, Analysis 
and Display [FIMAD]); 

• database administration and management; 

• computer systems support; and 

• information management. 

The project leader is responsible for integrating these activities so that ER Project information processes 
are adequately supported. 

1.3.2.5 RCRA Corrective Actions Focus Area 

The project leader for the RCRA Corrective Actions Focus Area is responsible for directing five team 
leaders who manage the following teams: 

• HE Production Sites, 

• Firing Sites, 

• Industrial Sites, 

• Town Sites, and 

• MDA P Closure . 

Team leaders supervise staff and field teams responsible for the characterization, stabilization, and 
remediation (when necessary) of all corrective action sites not under the purview of the MDAs and 
Canyons Investigations Focus Areas. Each team addresses sites of similar type or sites located in similar 
geographic locations with corresponding technical issues. 

Corrective action activities implemented by RCRA Corrective Actions Focus Area teams are determined 
through interaction with other focus areas, the DOE, the public, and the administrative authority. 

1.3.2.6 Canyons Investigations Focus Area 

The project leader for the Canyons Investigations Focus Area is responsible for directing two team 
leaders that manage the following teams: 

• Sediment Investigation and 

• Alluvial Groundwater and Surface Water Investigation 
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Team leaders supervise staff and field teams responsible for the RCRA characterization of 19 major 
canyon systems, including investigations of sediment, alluvium, and surface water. 

1.3.2.7 Groundwater Investigations Focus Area 

The project leader of the Groundwater Investigations Focus Area is responsible for implementing the 
Laboratory's hydrogeologic work plan (LANL 1998, 59599). The hydrogeologic work plan is intended to 
characterize the Laboratory's hydrogeologic system as specified in Module VIII of the Laboratory's 
Hazardous Waste Facility Permit. Team leaders are responsible for directing the following activities: 

• installation of ER and DOE Defense Program (DP) regional and intermediate depth 
characterization wells; 

• quarterly sampling of these wells to evaluate possible Laboratory impacts; 

• collection of geologic, geochemical, geophysical, and hydrologic data from these wells; 

• analysis and assessment of the data collected from ER and DP charactenzation wells, in 
conjunction with Analysis and Assessment Focus Area; and 

• management of the Field Support Facility. 

The project leader and team leaders are responsible for interactions with the administrative authority, the 
public, other stakeholders, and various Laboratory groups. 

1.3.2.8 Material Disposal Areas Focus Area 

The project leader for the MDAs Focus Area is responsible for directing three team leaders that manage 
the following teams: 

• Technical Area (TA)-21 MDAs, 

• TA-49 MDAs, and 

• T A-50 and T A-54 MD As. 

Team leaders supervise staff and field teams responsible for the characterization, stabilization, and 
remediation (when necessary) of corrective action sites designated as MDAs in TAs-21, -49,-50, and -54. 
Teams follow a consistent framework for focusing characterization activities around presumptive 
remedies. 

Corrective action activities implemented by the MDAs Focus Area are determined through interactions 
with the DOE, the public, and the administrative authority. 

1.3.2.9 Operation and Support 

The project manager and deputy project manager are responsible for managing all of the remaining (i.e., 
non-focus-area) facets of the project, including 

• Health and Safety, 

• Quality Assurance/Quality Management, 
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• Finance and Procurement, 

• Project Planning and Control, 

• Project Infrastructure, 

• Records Management, 

• Long-Term Surveillance and Monitoring, and 

• Decontamination and Decommissioning. 

1.3.2.1 0 Interaction of the Project Management Team 

Figure 1.3-3 illustrates management team interaction. This interaction provides the ER Project with an 
integrated, consistent, and manageable approach for implementing corrective actions. 

F1.3-311WP I 022800 I PTM 

Figure 1.3-3. Interaction of the Project Management Team 

ER Project RCRA corrective action sites are grouped into canyon, MDA, and other RCRA corrective 
action sites. Groundwater is addressed (to the extent possible) as a whole, rather than as a component of 
individual sites. Corrective action activities at each grouping of sites and for groundwater are managed 
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independently by their respective focus area and are relatively autonomous. The Canyon, MDA, RCRA 
Corrective Action and Groundwater Focus Areas concentrate on the operational aspects of implementing 
corrective action activities. 

ER Project management and the Regulatory Compliance, Analysis and Assessment, and Information 
Management Focus Areas address issues and activities that affect all sites and groundwater, providing 
consistency and integration across the large number and variety of corrective action sites under the 
purview of the ER Project. 

1.4 Reporting Requirements 

ER Reporting Requirements 

To comply with applicable regulations and to keep all interested parties informed of progress made during 
the corrective action process, the ER Project prepares several types of plans and reports. Plans and 
reports contain information adequate to support the corrective action decision being addressed. Specific 
reporting requirements are detailed in Sectic- 3.2.1 ar.:; Appendix D of this document. All p!ans and 
reports produced by the ER Project are made available to the public through the information repositories 
described in Chapter 7 of this document. 

All ER Project reports comply with the reporting requirements specified in Module VIII of the Laboratory's 
Hazardous Waste Facility Permit, conform to RCRA, conform to DOE Order 430.1A, "Life-Cycle Asset 
Management," and follow the outlines specified in NMED's "RPMP Document Requirement Guide" 
(NMED 1998, 57897) or others as negotiated. In addition, ER Project reports comply with applicable 
guidance from DOE, EPA, and internal Laboratory administrative controls and are consistent with the 
substantive requirements of CERCLA as applicable. 

In accordance with 40 CFR 270.11, "Signatories to Permit Applications and Reports," the appropriate 
DOE-LAAO and ER Project officials sign the following certification for each document delivered to NMED. 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge 
and belief, true .• accurate, and complete. I am aware that there are significant penalties 
for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 

Decommissioning Reporting Requirements 

The Decommissioning Project prepares formal Laboratory reports upon completion of a decommissioning 
project. Decommissioning reports conform to DOE Order 430.1 A, "Life-Cycle Asset Management," and 
contain background information, characterization data, decommissioning methods and techniques, final 
survey and release data, and any lessons learned. 
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2.0 FACILITY DESCRIPTION 

2.1 Description 

2.1.1 Operational History 

In 1942, the US Army Manhattan Engineer District was established to develop the atomic bomb. The 
research quickly progressed to a point that necessitated a remote site for experimental work, and the 
Army selected the Los Alamos Ranch School for Boys as an appropriate location. The Undersecretary of 
War directed acquisition of the school site, which consisted of a group of some 50 log buildings on a 
790-ac site northwest of Santa Fe. The project ultimately acquired an additional 3120 privately owned 
acres and 45,666 ac of public land managed by the US Forest Service. In 1943, this land became known 
as the Los Alamos Site, later as the Los Alamos Scientific Laboratory. It is now named the Los Alamos 
National Laboratory (the Laboratory). 

Since its inception, the Laboratory has been operated by the University of California (UC) for the federal 
government. Research activities were established in wooden buildings south of the original Ranch School 
buildings in what is now downtown Los Alamos. Additional Laboratory buildings were constructed; army
style barracks (temporary and prefabricated) provided housing. 

With the end of World War II and the growth of international competition, a national policy of maintaining 
superiority in the field of atomic energy was established. Congress chose to sustain the Los Alamos site; 
the Atomic Energy Commission (AEC) received control of the Laboratory from the Army and renewed the 
operating contract with UC. Thereafter, a major construction program was started south of Los Alamos 
Canyon. During subsequent years, the Laboratory continued to expand at a steady rate, first under the 
AEC and later under the Energy Research and Development Administration. Since 1978, the Laboratory 
has operated under the control of the US Department of Energy (DOE). Figure 2.1-1 shows the location 
of the Laboratory. A map showing active technical areas (T As) at the Laboratory is shown in Figure 2.1-2. 

2.1.2 Geography 

The Laboratory and the neighboring residential areas of Los Alamos and White Rock are located 
predominantly in Los Alamos County, north-central New Mexico, approximately 60 mi north-northeast of 
Albuquerque and 25 mi northwest of Santa Fe (Figure 2.1-1 ). The 43-mi2 Laboratory site and the 
communities adjacent to it are situated on the Pajarito Plateau, which consists of a series of finger-like 
mesas separated by deep canyons containing ephemeral and intermittent streams that run from west to 
east. Mesa tops range in elevation from approximately 7800 ft on the flank of the Jemez Mountains to 
about 6200 ft at their eastern termination above the Rio Grande valley. The eastern margin of the plateau 
stands 300 to 900ft above the Rio Grande (DOE 1979, 8610). The DOE controls the area within the 
Laboratory's boundaries and determines restrictions on access. 

2.1.3 Land Use 

Most Laboratory and community developments are confined to mesa tops. Large tracts of land north, 
west, and south of the Laboratory site are managed by the Santa Fe National Forest, Bureau of Land 
Management, Bandelier National Monument, General Services Administration, and Los Alamos County 
(Figure 2.1-3). The San lldefonso Pueblo borders Los Alamos County and the Laboratory to the east. 
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Laboratory land is used for building sites, experimental areas, waste disposal locations, roads, and utility 
rights-of-way. However, these uses account for only a small part of the land. Most of the land controlled by 
the Laboratory serves as a buffer zone for Laboratory facilities, providing security and safety to the public, 
and as a reserve for future construction. The Laboratory's long-range site development plan (LANL 1995, 
52976) addresses the best possible future uses of available Laboratory lands (Figure 2.1-4). 

The public is allowed limited access to certain areas of the Laboratory site. An area north of Ancho 
Canyon between the Rio Grande and State Highway 4 is open to hikers but woodcutting and vehicles are 
prohibited. Portions of Mortandad and Pueblo Canyons are also open to the public. An archaeological site 
(the Otowi tract), northwest of State Highway 502 near the White RockY, is open to the public, subject to 
restrictions imposed by regulations to protect cultural resources. 

2.1.4 Population Distribution 

Los Alamos County had an estimated 1998 population of approximately 18,300 (BBER 1999, 65061 ). 
Two residential areas (Los Alamos and White Rock) and their related commercial areas exist in the 
county (Figure 2.1-1 ). The Los Alamos townsite (the original area of development that now includes the 
residential areas known as Eastern Area, Western Area, North Community, Barranca Mesa, and North 
Mesa) has an estimated population of 11 ,500. The White Rock area (including the residential areas of 
White Rock, La Senda, and Pajarito Acres) has about 6800 residents. Population projections place about 
234,200 persons within a 50-mi (80-km) radius of the Laboratory (Table 2.1-1) (Environmental 
Surveillance Program 1999, 64034, p. 54). 

Table 2.1-1 
1998 Population Within 80 km of Los Alamos 

Distance from TA-53 (km) 

Direction D-1 1-2 2-4 4-8 8-15 15-20 2D-30 

s 3 3 0 0 21 0 15 

ssw 3 3 0 0 31 1 711 

sw 3 11 0 0 4 1 0 

WSW 1 16 29 0 7 0 26 

w 0 3 83 216 0 6 61 

WNW 2 15 969 6155 0 0 24 

NW 5 31 887 1407 0 2 23 

NNW 7 63 639 288 0 5 19 

N 7 68 240 129 0 13 87 

NNE 7 61 83 16 2 10 2311 

NE 4 7 0 0 1 1185 14,165 

ENE 0 0 0 0 540 1456 4282 

E 0 0 0 1 313 1291 3852 

ESE 0 0 0 0 7 11 652 

SE 0 1 0 4552 496 0 947 

SSE 2 3 0 604 354 0 289 

Totals 44 285 2930 13,368 1776 3981 27,464 

Note: Total population within 80 km of Los Alamos National Laboratory is 234,207. 
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2.2 Environmental Setting 

2.2.1 Geology 

This summary of the hydrogeologic environment at the Laboratory and in the northern New Mexico region 
is intended to describe the major geologic, hydrologic, and hydrogeologic features and their conceptual 
interrelationships. It addresses the regional and installation-wide geologic setting and the hydrologic 
characteristics that affect surface water and groundwater occurrence and movement and their interactions 
as they relate to the potential for contaminant transport. The sources cited here and additional literature on 
the hydrology and geology of the Los Alamos region may be found in an annotated bibliography of 
geologic, hydrogeologic, and environmental studies related to solid waste management units at the 
Laboratory (LANL 1990, 47588). This bibliography was submitted to the US Environmental Protection 
Agency (EPA) in September 1990. The bibliography and the literature it describes are available for review 
in the Laboratory's Public Reading Room located at 1619 Central Avenue in Los Alamos. 

The ER Project maintains qualified geologic data for the Pajarito Plateau and Espanola basin in a sitewide 
3-D geologic computer model. This model provides the framework for numerical flow and transport models 
to evaluate groundwater migration and contaminant transport beneath the Laboratory. An atlas showing 
key geologic and hydrologic features has been abstracted from the site-wide 3-D geologic model 
(Environmental Restoration Project 1999, 64039). 

2.2.1.1 Regional Setting 

The Laboratory is sited on the Pajarito Plateau, an east-sloping, dissected tableland bounded on t!le west 
by the eastern Jemez Mountains (Sierra de los Valles) and on the east by White Rock C~nyon of the Rio 
Grande (Figure 2.2-1 ). The geology of the Pajarito Plateau reflects the interplay of volcanism in the 
Jemez Mountains and surrounding areas with the development of the Rio Grande rift, a series of north
south trending fault troughs extending from southern Colorado to southern New Mexico (Figure 2.2-1 ). 
Volcanism over the last 13 million yr has built up the highlands area of the Jemez Mountains, while the 
contemporaneous tectonic rifting has resulted in subsidence of the area extending from the eastern 
margin of the Jemez Mountains to the western margin of the Sangre de Cristo Mountains. This area of 
subsidence, locally termed the Espanola basin of the Rio Grande rift, is a graben between two larger 
basins-the Albuquerque basin to the south and San Luis basin to the north (Kelley 1978, 11659). During 
this interplay of volcanism and rifting, erosion has removed materials from the highlands areas to the west 
and deposited them downslope to the east into the rifted lowlands, which were contemporaneously 
receiving sediments from other sources. The Pajarito Plateau has developed in and now occupies the 
western part of the Espanola basin (Figure 2.2-1 ). 

Figure 2.2-2 is a general geologic map highlighting the dominantly volcanic rock types of the area. The 
gently east-sloping Bandelier Tuff covers the Pajarito Plateau (Figure 2.2-3). Deep canyons are incised 
into the Bandelier Tuff and expose it to depths of up to several hundred feet below the general level of the 
plateau. From west to east, these canyons cut progressively deeper into the Bandelier Tuff and, near the 
Rio Grande, some of the deeper canyons expose older lavas and sedimentary rocks. Figure 2.2-4 and 
Figure 2.2-5 schematically portray the complex interfingering of volcanic rocks and sediments that occurs 
below the Bandelier Tuff. Volcanic rocks of the Tschicoma Formation and their derivative sediments 
(fanglomerate facies of the Puye Formation) extend eastward under the plateau where they interfinger 
with Santa Fe Group rocks and basaltic rocks of the Cerros del Rio volcanic field (also called "basaltic 
rocks of Chino Mesa"). 
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The following descriptions cover the rock units relevant to the environmental restoration (ER) 
investigations, starting with the oldest (deepest) and proceeding to the youngest (topmost). Fossil 
evidence, stratigraphic correlations, and radiometric measurements provide the approximate ages of 
most of the bedrock units. The bedrock units and their ranges of approximate radiometric ages are listed 
below in ascending order. 

1. Santa Fe Group: 4 to 21 million yr (Manley 1979, 11714) 

2. Tschicoma Formation: 2.53 to 6.7 million yr (Dalrymple et al. 1967, 49924) 

3. Puye Formation: 1.7 to 4 million yr (Turbeville et al. 1989, 21587; Spell et al. 1990, 21586}, which 
includes a fanglomerate facies, an axial facies (Manley 1979, 11714; Turbeville et al. 1989, 
21587), and a lacustrine facies 

4. Basaltic Rock of the Cerros del Rio volcanic field (also known as "Basaltic Rocks of Chino 
Mesa"): 2 to 3 million yr (Gardner and Goff 1984, 44021; WoldeGabriel et al. 1996, 54427) 

5. Otowi Member of the Bandelier Tuff: 1.61 million yr (lzett and Obradovich 1994, 48817; Spell et 
al. 1996, 55542) 
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Figure 2.2-2. General geologic and geographic features of the Pajarito Plateau and 
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Figure 2.2-4. Schematic cross section of the Pajarito Plateau showing complex interfingering of volcanic and sedimentary rocks 
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6. Volcaniclastic sediments and tephras of the Cerro Toledo Interval: age of this unit is bracketed by 
the ages of the underlying Otowi Member (1.61 million yr) and the overlying Tshirege Member 
(1.22 million yr) of the Bandelier Tuff 

7. Tshirege Member of the Bandelier Tuff: 1.22 million yr (lzett and Obradovich 1994, 48817; Spell 
et al. 1996, 55542) 

A geologic map published by Smith et al. (1970, 9752) shows the distribution of these bedrock units 
across the Pajarito Plateau. Other general geological maps covering this area are those by Griggs (1964, 
8795), Kelley (1978, 11659), and Goff et al. (1990, 21574). More detailed geological maps covering 
portions of the Laboratory include those by Baltz et al. (1963, 8402), Rogers (1995, 54419), Vaniman and 
Wohletz (1990, 21589), Reneau et al. (1995, 54405), and Goff (1995, 49682). Figure 2.2-2 shows area 
locations, and Figure 2.2-4 and Figure 2.2-5 illustrate the stratigraphic units referred to in the following 
sections. 

Santa Fe Group 

Rocks of the Santa Fe Group crop out in lower Los Alamos Canyon, near the mouth of Guaje Canyon, 
and along the margins of the Rio Grande from Otowi Bridge south to White Rock. Galusha and Blick 
(1971, 21526) subdivided the Santa Fe Group into formations and members based on geologic mapping 
and fossil assemblages of late Tertiary mammals (Figure 2.2-5). Manley (1979, 11714) refined the 
stratigraphy of the Santa Fe Group with additional mapping and dates of interbedded volcanic ash layers, 
lava flows, and dikes. The description herein (see Figure 2.2-4 and Figure 2.2-5) follows the 
nomenclature of Galusha and Blick (1971, 21526) as modified by Manley (1979, 11714) and Purtymun 
(1995, 45344). 

In the vicinity of the Pajarito Plateau, the stratigraphy and geochronology of the Santa Fe Group is poorly 
understood because of the near continuous blanket of younger volcanic deposits. Based on exposures 
near the Rio Grande, the Santa Fe Group beneath the Pajarito Plateau is believed to include, in 
ascending order, the Tesuque Formation and the Chamita Formation. Purtymun (1995, 45344) has also 
given the name "Chaquehui Formation" to distinctive coarse-grained sediments at the top of the Santa Fe 
Group on the Pajarito Plateau based on evidence from deep well boreholes on the Pajarito Plateau. 

"Chaquehui Formation" is not a formal geologic name at present and there is disagreement among 
geologists as to whether it should be recognized separately from the Chamita Formation. In this 
document, these rocks are referred to as the upper facies of the Santa Fe Group. 

Tesuque Formation. The Tesuque Formation is a massive, thick unit consisting of arkosic sediments, 
derived primarily from Precambrian basement and Tertiary volcanic sources to the east and northeast of 
the Espanola basin. This unit is a light pink-to-buff siltstone and silty sandstone with a few lenses of 
pebbly conglomerate and clay. It is poorly to moderately consolidated and has an age range of about 7 to 
21 million yr (Manley, 1979, 11714; Cavazza 1989, 21501). Spiegel and Baldwin (1963, 54259) describe 
the Tesuque Formation at the southern end of the Espanola basin, including the exposures in the vicinity 
of Otowi Bridge and along White Rock Canyon. This formation exists in deep well boreholes under the 
Pajarito Plateau and is the primary aquifer for municipal and industrial water supply in Los Alamos 
County. The Tesuque Formation contains basalt at a depth of 2219 ft in Otowi well 0-1 (Purtymun 1995, 
45344). 

Chamita Formation. The Chamita Formation overlies and interfingers with the Tesuque Formation. It 
consists of arkosic siltstones, sandstones, and pebbly conglomerate, and includes two prominent beds of 
white ash. This formation is thickest in the northern part of the Espanola basin and thins to less than 30ft 
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or is absent under most of the Laboratory. Aldrich and Dethier (1990, 49681) suggest that the Chamita 
Formation north of the Pajarito Plateau may be as old as 12 million yr and the age estimates for the 
overlying upper facies of the Santa Fe Group ("Chaquehui Formation") support that suggestion. However, 
paleomagnetic data in the area indicate an age range of 4.5 to 6 million yr (MacFadden 1977, 21569), 
and tephra dates by Manley (1979, 11714) support a younger age of about 5 million yr for at least part of 
the formation. Because the Chamita and Tesuque Formations may not be distinguishable in borehole 
cores and cuttings, it is sometimes necessary to group these formations as "undifferentiated Santa Fe 
Group" during borehole investigations. 

Upper Facies of the Santa Fe Group. Sedimentary deposits referred to as the "Chaquehui Formation" 
by Purtymun (1995, 45344}, and shown as upper facies of the Santa Fe Group on Figure 2.2-4 and 
Figure 2.2-5, are made up of mixtures of volcanic debris from the Jemez Mountains and arkosic materials 
from the highlands to the north and east. Because of their coarse-grained nature, these rocks are an 
important aquifer for municipal and industrial water supply in the Los Alamos area (Purtymun 1995, 
45344). The upper facies of the Santa Fe Group overlie the Chamita Formation in well boreholes on the 
Pajarito Plateau. However, because it contains interbedded basalt lava flows dated at 8 to 9 million yr 
(Laughlin et al. 1993, 54424), it is equivalent in age to older parts of the Chamita Formation. The upper 
facies of the Santa Fe Group form a transitional interval between older Santa Fe Group rocks and 
overlying volcaniclastic rocks derived from the Jemez Mountains. The presence of coarse-grained arkosic 
materials within the upper facies of the Santa Fe Group suggests that these deposits may represent axial 
deposits of an ancestral Rio Grande within the Chamita Formation. 

Tschicoma Formation 

The Tschicoma Formation of the Polvadera Group makes up the rugged highlands west of Los Alamos 
and crops out in the headwaters of the larger canyons that cut the Pajarito Plateau. Deep well boreholes 
along the western perimeter of the Laboratory intersect this unit at depths of several hundred feet or 
more, but the Tschicoma Formation is generally absent in boreholes penetrating the central and eastern 
parts of the Laboratory. 

The Tschicoma Formation consists of numerous thick lava flows derived from a series of volcanic domes 
that predate the Bandelier Tuff. Fragmental deposits of ash and lava debris occur in the distal parts of the 
formation. It has a variable thickness due to the lenticular shape of its lava flows, and is at least 2500 ft 
thick in the Sierra de los Valles. The Tschicoma Formation thins eastward beneath the Pajarito Plateau 
where it interfingers with the penecontemporaneous Puye Formation. The lower parts of the Tschicoma 
Formation may interfinger with the upper Santa Fe Group. 

Tschicoma Formation lava flows range in composition from andesite to low-silica rhyolite but are 
dominantly dacites. The rocks are mainly gray to purplish gray, but in places they are reddish brown. 
These flows display pronounced jointing and have bottoms commonly marked by blocky breccia. Lavas 
contain glassy and microcrystalline groundmass; the glass is generally devitrified, giving the rocks a stony 
appearance. 

Radiometric ages for the Tschicoma Formation in the vicinity of Los Alamos range between 3.7 and 
6.7 million yr (Dalrymple et al. 1967, 49924). Turbeville et al. (1989, 21587) report an age of 2.53 million 
yr for a Tschicoma ignimbrite within the Puye Formation. In the northern part of the Jemez volcanic field, 
the Tschicoma Formation is bracketed in age by the underlying Lobato basalt (7.4 million yr) and the 
overlying El Rechuelos Rhyolite (2.0 million yr) (Loeffler et al. 1988, 54409). 
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Puye Formation 

The Puye Formation is an apron of large alluvial fans that were shed eastward from the Jemez volcanic 
field into the Espanola basin, covering the Santa Fe Group rocks west of and along the Rio Grande. 
Intersected by most deep water wells on the Pajarito Plateau (Dransfield and Gardner 1985, 6612; 
Purtymun 1995, 45344), this formation crops out in canyons north of Los Alamos Canyon. Turbeville et al. 
(1989, 21587) estimated its areal distribution at 518 mi2 (200 km2

) and its volume at approximately 3.6 mi3 

(approximately 15 km3
). Its age is generally placed at between 1.9 and 3.5 million yr, but it may be as 

young as 1.6 million yr and as old as 6.7 million yr because of its expected temporal and spatial 
association with eruption of the Tschicoma Formation. The lithology of the Puye Formation is dominated 
by conglomerates and gravels consisting of subrounded dacitic and andesitic lava clasts in a sandy 
matrix. At least 25 ash beds of dacitic to rhyolitic composition are interbedded with the conglomerates and 
gravels (Turbeville et al. 1989, 21587), and basaltic ash and lacustrine layers are present along the 
eastern margins of this formation. Showing considerable lateral variation in textures and composition, the 
formation reaches a maximum thickness of approximately 700ft in Pueblo Canyon (Griggs 1964, 8795) 
but thins to 50ft in areas north of the Pajarito Plateau (Dethier and Manley 1985, 21506). In the central 
and eastern portions of the Laboratory, it is approximately 600ft thick and is interbedded with basaltic 
lavas of the Cerros del Rio volcanic field. The Puye Formation as defined by Griggs (1964, 8795) 
originally included three units, in ascending order: an axial facies (called the ''Totavi Lentil" by Griggs 
[1964, 8795]); a fanglomerate facies; and a lacustrine facies (called "older alluvium" by Griggs [1964, 
8795]) (Figure 2.2-4 and Figure 2.2-5). 

Axial Facies of the Puye Formation. The axial facies of the Puye Formation (also called ''Totavi Lentil" 
or ''Totavi Formation") overlies the Santa Fe Group and crops out at Totavi and in areas to the ea$t in 
lower Los Alamos Canyon and within White Rock Canyon to the south (Griggs 1964, 8795fllis~g~nerally 
approximately 50 ft thick under the eastern Pajarito Plateau but thickens in a northwest direction. It 
consists of coarse, poorly consolidated conglomerate containing cobbles and boulders of quartzite, 
granite, and pegmatite. The axial facies forms the oldest deposits in the Puye Formation in many areas 
but also interfingers with the lower part of the fanglomerate facies. 

The axial facies is thought by many geologists to represent ancestral Rio Grande channel gravels and is 
believed to be a separate unit from either the finer grained Chamita Formation or the fanglomerate facies 
of the Puye Formation, resulting in considerable disagreement on the preferred nomenclature for this unit. 
It is a channel fill deposit as opposed to an alluvial fan deposit, which characterizes most of the overlying 
fanglomerate facies, and its composition is more akin to the Chamita Formation than to the fanglomerate 
facies, which is of dominantly volcanic rock types. For these reasons Turbeville et al. (1989, 21587) 
distinguished the Totavi deposits from the Puye Formation and assigned them a formation rank. 
However, because the stratigraphic uncertainties are not yet fully resolved, this document retains the 
assignment of these rocks to the Puye Formation as originally defined by Griggs (1964, 8795). The age of 
the axial facies is poorly constrained but is probably between 2.4 and 3.5 million yr (Turbeville et al. 1989, 
21587). 

Fanglomerate Facies of the Puye Formation. The fanglomerate facies is the dominant unit of the Puye 
Formation beneath most of the Laboratory areas. "Fanglomerate" is a general term meaning a rock unit 
composed of conglomerates deposited in an alluvial fan setting. The fanglomerate facies contains 
angular-to-subangular cobbles and boulders of latite, quartz latite, dacite, rhyolite, and tuff in a matrix of 
silts, clays, and sands. Lenses of silt, clay, and pumice are common. It is interbedded with basaltic rocks 
of the Cerros del Rio volcanic field in the eastern and central part of the Laboratory. The fanglomerate 
facies is widespread beneath the Pajarito Plateau and caps the prominent cliffs (Puye Escarpment) along 
the Rio Grande north of Otowi Bridge. 
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Lacustrine Facies of the Puye Formation. Griggs (1964, 8795) included lake beds (the lacustrine 
facies) as the uppermost part of the Puye Formation. He differentiated them from the fanglomerate facies 
based on the presence of lake clays and ancient stream gravels that fill channels cut into the 
fanglomerates. In R-12, these stream gravels include quartzite and granite clasts, indicating they are 
probably ancestral Rio Grande channel deposits similar to the axial facies of the Puye Formation. Basaltic 
rocks of the Cerros del Rio volcanic field are also found in these channels (Griggs 1964, 8795). The 
lacustrine facies is present in lower Los Alamos Canyon and extends both northward and southward in 
discontinuous outcrops for several miles. However, it is apparently of limited extent beneath the Pajarito 
Plateau, being reported only in the borehole for well R-12 and PM-1 near the eastern edge of the plateau. 

Basaltic Rock of the Cerros del Rio Volcanic Field ("Basaltic Rocks of Chino Mesa") 

The basaltic rocks of the Cerros del Rio volcanic field crop out primarily on the eastern side of the Rio 
Grande, and occur in the subsurface below much of the Pajarito Plateau (Dransfield and Gardner 1985, 
6612; Broxton and Reneau 1996, 55429). Outcrops within the Laboratory area occur in most canyons 
along the southern and eastern margins of the plateau. The stratigraphic nomenclature for these basalts 
has varied with different workers (e.g., Smith et al. 1970, 9752; Kelley 1978, 11659; Griggs 1964, 8795; 
Aubele 1978, 54426; Galusha and Blick 1971, 21526). Kelley (1978, 11659) mapped four different units 
of the Cerros del Rio Basalts, one of which (the Cubero Basalts) includes the five units of the basaltic 
rocks of Chino Mesa (Griggs 1964, 8795). Some of the older basalt flows that have been included in this 
formation may belong to the Santa Fe Group. 

The basaltic rocks of the Cerros del Rio volcanic field form thick lava flows separated by interflow breccia, 
scoria, and ash. The lavas were erupted from numerous vents both east and west of the Rio Grande. In 
the vicinity of the Pajarito Plateau, these basalts form a north-south trending highland (now buried by the 
Bandelier Tuff) extending from the western edge of White Rock to the confluence of Los Alamos and 
Pueblo Canyons (Broxton and Reneau, 1996, 55429}. These basalts are interbedded with the upper part 
of the fanglomerate facies of the Puye Formation. Griggs (1964, 8795} identified five lava-flow units (see 
Figure 2.2-4). The lower unit, Unit 1, crops out near river level in White Rock Canyon. Unit 2 overlies 
Unit 1 and forms the main cliffs along White Rock Canyon. It is the most prominent basalt found in 
boreholes below the central and eastern portions of the plateau, reaching a maximum thickness of 500 ft 
in well PM-4. Unit 3 includes a series of flows emplaced in old stream channels, cropping out in lower Los 
Alamos Canyon, Sandia Canyon, and Mortandad Canyon. Unit 4 consists of two lava flows that cap the 
mesa south of lower Los Alamos Canyon where they overlie the Puye and Tesuque Formations. Unit 5 
comprises cinder cones and surface basalt flows on Chino Mesa and on the mesa between lower Ancho 
Canyon and Chaquehui Canyon. 

The basaltic rocks of the Cerros del Rio volcanic field include buried remnants of maar volcanoes in White 
Rock Canyon (Aubele, 1978, 54426; Heiken et al. 1989, 54425}. The aprons of fragmental debris 
surrounding these buried craters consist of thin layers of basaltic ash and sediments such as those found 
in wells R-9 and R-12. The maar deposits resulted from steam explosions that occurred where basalt 
erupted through an aquifer or standing body of water. 

Bandelier Tuff 

The Bandelier Tuff consists of the Otowi and Tshirege Members, which are stratigraphically separated in 
many places by the tephras and volcaniclastic sediments of the Cerro Toledo interval. The Bandelier Tuff 
was emplaced during cataclysmic eruptions of the Valles caldera between 1.61 and 1.22 million yr ago. It 
is perhaps one of the best-studied tuff units in the world, and it has been the subject of numerous 
geological studies since the early 1960s. The tuff is composed of pumice, minor rock fragments, and 
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crystals supported in an ashy matrix. It is a prominent cliff-forming unit because of its generally strong 
consolidation. In the Tshirege Member, this consolidation is largely due to compaction and welding at 
high temperatures after the tuff was emplaced. Its light brown, orange brown, purplish, and white cliffs 
have numerous, mostly vertical fractures (called joints) that show average spacing of between several 
feet and several tens of feet. The Tshirege Member includes thin but distinctive layers of bedded sand
sized particles, called surge deposits, that demark separate flow units within the tuff. Most Laboratory 
facilities are located on the tuff, which is covered by thin discontinuous soils on mesa tops and alluvial 
deposits of variable thickness on canyon floors. Because the Bandelier Tuff is the most prominent rock 
type on the Pajarito Plateau, its detailed stratigraphy is of considerable importance and is discussed 
further below (see also Broxton and Reneau 1995, 49726). 

Otowi Member. The Otowi Member crops out in several canyons but is most extensive in Los Alamos 
Canyon and in canyons to the north. Griggs (1964, 8795), Smith and Bailey (1966, 21584), Bailey et al. 
(1969, 21498), and Smith et al. (1970, 9752) are important references describing the nature and extent of 
the Otowi Member. It consists of moderately consolidated (indurated), porous, and nonwelded vitric tuff 
(ignimbrite), that forms gentle, colluvium-covered slopes along the base of canyon walls. The Otowi 
ignimbrites contain light gray-to-orange pumice, supported in a white-to-tan ash matrix (Broxton et al. 
1995, 50119; Broxton et al. 1995, 50121; Goff 1995, 49682). The ash matrix consists of glass shards, 
broken pumice and crystal fragments, and fragments of perlite. 

The Guaje Pumice Bed occurs at the base of the Otowi Member, making a significant and extensive 
marker horizon in many well boreholes. The Guaje Pumice Bed (Bailey et al. 1969, 21498; Self et al. 
1986, 21579) contains well-sorted pumice fragments whose mean size varies between 0.8 and 1.6 in. 
(2.0 and 4.1 em). Its thickness averages approximately 28 ft below most of the plateau with local areas of 
thickening and thinning. Its distinctive white color and texture make it easily identifiable in well borehole 
cuttings and core, and it is an important marker bed for the base of the Bandelier Tuff. 

Tephras and Volcaniclastic Sediments of the Cerro Toledo Interval. The Cerro Toledo interval is an 
informal name given to a sequence of volcaniclastic sediments and tephras of mixed provenance that 
separate the Otowi and Tshirege Members of the Bandelier Tuff (Broxton et al. 1995, 50121; Goff 1995, 
49682; Broxton and Reneau 1995, 49726). Although it is intercalated between the two members of the 
Bandelier Tuff, it is not considered part of that formation (Bailey et al. 1969, 21498). Outcrops of the Cerro 
Toledo interval generally occur wherever the top of the Otowi Member appears in Los Alamos Canyon 
and in canyons to the north. The unit contains primary volcanic deposits normally assigned to the Cerro 
Toledo Rhyolite as described by Smith et al. (1970, 9752) as well as intercalated and reworked 
volcaniclastic sediments n·ot normally included in the Cerro Toledo rhyolite. The occurrence of the Cerro 
Toledo interval is widespread; however, its thickness is variable ranging from several feet to more than 
1 00 ft thick. 

The predominant rock types in the Cerro Toledo interval are rhyolitic tuffaceous sediments and tephra 
(Stix et al. 1988, 49680; Heiken et al. 1986, 48638; Broxton et al. 1995, 50121; Goff 1995, 49682). The 
tuffaceous sediments are the reworked equivalents of Cerro Toledo rhyolite tephra that erupted from the 
Cerro Toledo and Rabbit Mountain rhyolite domes (see Figure 2.2-2) located in the Sierra de los Valles. 
Primary pumice-fall and ash-fall deposits occur in some locations. The pumice falls tend to form porous 
and permeable horizons within the Cerro Toledo interval, and locally they may provide important 
pathways for moisture transport in the vadose zone. Clast-supported gravel, cobble, and boulder deposits 
made up of porphyritic dacite derived from the Tschicoma Formation are interbedded with the tuffaceous 
rocks, and in some deposits, dacitic materials are volumetrically more important than rhyolitic detritus. 
These coarse dacitic deposits are generally confined to areas near the axes of paleochannels (Broxton 
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and Reneau 1996, 55429; Broxton et al. 1995, 50121; Goff 1995, 49682). Poorly developed soils occur at 
several stratigraphic horizons within the Cerro Toledo interval. 

Tshirege Member. The Tshirege Member is the upper member of the Bandelier Tuff and is the most 
widely exposed bedrock unit of the Pajarito Plateau (Griggs 1964, 8795; Smith and Bailey 1966, 21584; 
Bailey et al. 1969, 21498; Smith et al. 1970, 9752). Emplacement of this unit occurred during eruptions of 
the Valles caldera approximately 1.2 million yr ago (lzett and Obradovich 1994, 48817; Spell et al. 1996, 
55542). The Tshirege Member is a multiple-flow, ash-and-pumice sheet that forms the prominent cliffs in 
most canyons on the Pajarito Plateau. It also underlies the canyon floor in all but the middle and lower 
reaches of Los Alamos Canyon and in canyons to the north. The Tshirege Member is generally over 
200 ft thick. Its thickness exceeds 600 ft near the southern edge of the Laboratory at T A-49 but is thinner 
(often <200ft) to the north and east (Broxton and Reneau 1996, 55429). 

The Tshirege Member differs from the Otowi Member most notably in its generally greater degree of 
welding compaction. Time breaks between the successive emplacement of flow units caused the tuff to 
cool as several distinct cooling units. For this reason the Tshirege Member is a compound cooling unit, 
consisting of at least four cooling subunits that display variable physical properties vertically and 
horizontally (Smith and Bailey 1966, 21584; Crowe et al. 1978, 5720, Broxton et al. 1995, 50121 ). These 
variations in physical properties reflect zonal patterns of varying degrees of welding and glass 
crystallization that accompany welding (Smith 1960, 48819; Smith 1960, 48820). The welding and 
crystallization variability in the Tshirege Member produce recognizable vertical variations in its properties 
such as density, porosity, hardness, composition, color, and surface weathering patterns. 

The Tshirege Member can be divided into mappable subunits (Figure 2.2-6) based on a combination of 
hydrologic properties and lithologic characteristics. A certain amount of confusion is due to the 
inconsistent use of subunit names for the Tshirege Member (Baltz et al. 1963, 8402; Weir and Purtymun 
1962, 11890; Crowe et al. 1978, 5720; Vaniman and Wohletz 1990, 21589; Vaniman 1991, 9995; Goff 
1995, 49682; Broxton et al. 1995, 50121 ). Figure 2.2-7 shows correlations of subunit designations applied 
by various workers. To avoid such confusion, this discussion follows the nomenclature of Broxton and 
Reneau (1995, 49726), which has been adopted by the ER Project. 

Broxton et al. (1995, 50121) provide extensive descriptions of the Tshirege Member cooling units. 
Because the canyons crossing the Pajarito Plateau cut through the Tshirege Member with increasing 
depth to the east, all of these units crop out at some point in the floors and walls of most canyons. Also, 
the degree of welding in each of the cooling units generally decreases from west to east, reflecting the 
higher emplacement temperatures near the tuff's source in the Valles caldera. Densely welded in the 
Sierra de los Valles and the western part of the Laboratory, the Tshirege Member shows a gradual 
decrease in welding eastward, such that only cooling unit 2 shows much welding in most canyons in the 
eastern part of the Laboratory. The following paragraphs describe, in ascending order, subunits of the 
Tshirege Member. 

(a) Tsankawi Pumice bed 

The Tsankawi Pumice Bed forms the base of the Tshirege Member. Where exposed, it is commonly 20 to 
30 in. (51 to 76 em) thick. This pumice-fall deposit contains moderately well sorted pumice lapilli 
(diameters reaching about 2.5 in. [6.4 em]) in a crystal-rich matrix. Several thin ash beds are interbedded 
with the pumice-fall deposits. 
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(b) Qbt 1g 

Obt 1 g is the lowermost subunit of the thick ignimbrite sheet overlying the Tsankawi Pumice Bed. It 
consists of porous, nonwelded, and poorly sorted ash flow tuffs. The "g" in this designation stands for 
"glass" because none of the glass in ash shards and pumices shows crystallization by devitrification or 
vapor phase crystallization. This unit is poorly indurated but nonetheless forms steep cliffs because of a 
resistant bench near the top of the unit which forms a harder, protective cap over the softer underlying tuffs. 
A thin (4 to 10 in. [1 0 to 25 em]), pumice-poor, surge deposit commonly occurs at the base of this unit. 

(c) Qbt 1v 

Obt 1 v forms alternating cliff-like and sloping outcrops composed of porous, nonwelded, but crystallized 
tuffs. The "v" stands for vapor-phase crystallization, which together with in situ crystallization 
(devitrification), has converted much of the glass in shards and pumices into microcrystalline aggregates. 
The base of this unit is a thin, horizontal zone of preferential weathering that marks the abrupt transition 
from glassy tuffs below to crystallized tuffs above. This feature forms a widespread mappable marker 
horizon (locally termed the vapor-phase notch} throughout the Pajarito Plateau, which is readily visible in 
many canyon walls. The lower part of Qbt 1 v is orange-brown, resistant to weathering, and has distinctive 
columnar (vertical} joints; hence the term colonnade tuff is appropriate for its description. A distinctive 
white band of alternating cliff- and slope-forming tuffs overlies the colonnade tuff. The tuffs of Qbt 1 v are 
commonly nonwelded (pumices and shards retain their initial equant shapes) and have an open, porous 
structure. 

(d) Qbt 2 

Obt 2 forms a distinctive, medium brown, vertical cliff that stands out in marked contrast to the slope
forming, lighter-colored tuffs above and below. A series of surge beds commonly mark its base in the 
eastern part of the Laboratory, and it displays the greatest degree of welding in the Tshirege Member. It is 
typically nonporous and has low permeability relative to the other units of the Tshirege Member. Vapor
phase crystallization of flattened shards and pumices is extensive in this unit. 

(e) Qbt 3 

Obt 3 is a nonwelded to partially welded, vapor-phase altered tuff, which forms many of the upper cliffs in 
the mid to lower reaches of canyons on the Pajarito Plateau. Its base consists of a purple gray, 
unconsolidated, porous, and crystal-rich nonwelded tuff that underlies a broad, gently sloping bench 
developed on top of Obt 2. This basal, nonwelded portion forms relatively soft outcrops that weather into 
low, rounded mounds with a white color, which contrast with the cliffs of partially welded tuff in the middle 
and upper portions of Qbt 3. In the western part of the Pajarito Plateau, the Qbt 3 unit is further 
subwelded into Obt 3, as described above, and Qbt 3t, a series of welded tuffs with chemical and 
petrological features that are transitional between units Obt 3 and Qbt 4. Qbt 3t crops out in canyon walls 
at TA-16 and in areas west of the Pajarito fault. 

(f) Qbt 4 

Obt 4 is a partially welded to densely welded ignimbrite characterized by small, sparse pumices and 
numerous intercalated surge deposits. This unit crops out on the mesa tops in the western part of the 
Laboratory, but it is missing from mesa tops over the mid to eastern Pajarito Plateau. It forms the bedrock 
unit in the canyon floors along the western part of the Laboratory near the Sierra de los Valles. 
Devitrification and vapor-phase crystallization are typical in this unit, but thin zones of vitric ignimbrite 
occur within the upper part of the unit near Material Disposal Area (MDA) P. 
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Post-Bandelier Units 

Thin (typically less than 15ft thick) discontinuous deposits of Quaternary alluvial units overlie the 
Bandelier Tuff on mesa tops and as deposits in canyons. Alluvial fans consisting mostly of dacite debris 
are being shed over the Bandelier Tuff at the western boundary of the Laboratory. Well-sorted to poorly 
sorted sandy and gravelly alluvium occurs in the major drainages of the Pajarito Plateau, ranging up to at 
least 70 ft thick in some drill holes (Baltz et al. 1963, 8402). Additional, older alluvium occurs on stream 
terraces on the sides of the canyons, which can be buried by colluvial deposits from the canyon walls. 
The distribution of alluvial deposits on the mesas has not been mapped, but these deposits are most 
widespread on the western part of the Pajarito Plateau. Post-Bandelier alluvial units represent a range of 
ages from 1.1 million yr ago to the present. Generally, alluvial units on the surface of the mesas are 
probably oldest, becoming inactive as drainages were incised into the plateau. Those units lowest in the 
drainages grade into the active alluvium along canyon floors. 

The alluvial sediments in the canyon floors probably record a complex history of erosion and deposition, 
in part related to regional climatic changes. In Cabra Canyon, immediately north of Los Alamos, several 
cycles of erosion and deposition of sediment have occurred over the last 6000 yr, during which most of 
the previously stored sediment was eroded (Gardner et al. 1990, 48813). Similar cycles of erosion and 
deposition have been documented in many parts of the southwestern United States, and the older alluvial 
units in the vicinity of Los Alamos may also record the effects of regional climatic changes (Dethier et al. 
1988, 57003). 

The mesas of the Pajarito Plateau are also covered in part by deposits of the El Cajete pumice, erupted 
from El Cajete crater in the Jemez Mountains. Deposits of pumice on the mesas have been mapped by 
Rogers (1995, 54419). They are generally most common in the southern part of the Laboratory, and the 
axis of the volcanic dispersal plume is south of Los Alamos County. Available data suggest that the El 
Cajete pumice is 50,000 to 60,000 yr old (Toyoda et al. 1995, 57001; Reneau et al. 1996, 57002). 

Pre-EI Cajeta, post-Bandelier pumice falls and reworked tuffs have been recently recognized at a number 
of sites on the Pajarito Plateau. These pumice beds are believed to be associated with eruptions of the 
Deer Creek and Valle Grande members of the Valles Rhyolite of Bailey et al. (1969, 21498) and Smith 
et al. (1970, 9752). 

2.2.1.3 Soils 

Soils on the Pajarito Plateau were initially mapped and described by Nyhan et al. (1978, 5702). The 
Nyhan study included only Laboratory-controlled lands and certain US Forest Service lands within Los 
Alamos County. 

The soils were formed in a semiarid climate and were derived from chemical, biological, and physical 
weathering of local bedrock units, fallout pumice deposits, eolian deposits, and sediments derived from 
these geological materials (Nyhan et al. 1978, 5702). A large variety of soils have developed on the 
Pajarito Plateau as the result of interactions of the underlying bedrock, slope, and climate. The mineral 
components of the soils are in large part derived from the Bandelier Tuff, but dacitic lavas of the 
Tschicoma Formation, basalts of the Cerros del Rio volcanic field, and sedimentary rocks of the Puye 
Formation are locally important, and additional material may be transported to the canyons from the mesa 
tops by wind. Alluvium derived from the Pajarito Plateau and from the east side of the Jemez Mountains 
contributes to soils in the canyons and also to those on some of the mesa tops. 

The soils on the slopes between the mesa tops and canyon floors have been mapped as mostly steep 
rock outcrops consisting of approximately 90% bedrock outcrop and patches of shallow, undeveloped 
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colluvial soils. South-facing canyon walls are steep and usually have little or no soil material or 
vegetation; in contrast, the north-facing walls generally have areas of very shallow, dark-colored soils and 
are more heavily vegetated. The canyon floors generally contain poorly developed, deep, well-drained 
soils (Nyhan et al. 1978, 5702). 

2.2.1.4 Geologic Structure 

The Pajarito Plateau is on the western margin of the Espanola basin of the Rio Grande rift, a tectonically 
active region. The Pajarito fault system, the major border fault on the west side of the basin, delineates 
the boundary between the eastern Sierra de Los Valles and the western part of the plateau. This fault 
system has experienced Holocene movement and historic seismicity (Gardner and House 1987, 6682; 
Gardner et al. 1990, 48813). Characterized by northerly trending normal faults that intertwine along their 
traces, the Pajarito fault system shows dominantly down-to-the-east movement and produces a series of 
prominent fault scarps west of the Laboratory (Figure 2.2-8). The vertical throw on this fault system is 
over several hundred feet south and west of the Laboratory but decreases north of Los Alamos Canyon 
where the fault system is less prominent. 

In addition to the main traces of the Pajarito fault system, other faults cut the Pajarito Plateau. The 
Rendija Canyon fault is a normal fault trending north-south in the west-central part of the plateau; it 
crosses Pueblo Canyon near its confluence with Acid Canyon and Los Alamos Canyon near TA-41 but 
does not have clear surface expression south of Sandia Canyon. The Guaje Mountain fault parallels the 
Rendija Canyon fault and is projected to cross Los Alamos Canyon near T A-2 although there is no clear 
offset of the Tshirege Member south of North Mesa. North of the Laboratory both of these faults have 
down-to-the-west movement and zones of gouge and breccia up to several meters wide._ar:tctpr~uce 
visible offset of stratigraphic horizons and recognizable scarps. However, these features are not apparent 
within most of the Laboratory. Vaniman and Wohletz (1990, 21589) and Wohletz (1995, 54404) project 
these faults south of Los Alamos Canyon, based on Tshirege Member rock fracture density variations, 
orientations, and size. Such methods of fault identification in the Tshirege Member may be valuable 
means by which to help identify other tectonic zones in canyons that could be potential pathways for 
water infiltration. 

Dransfield and Gardner (1 985, 6612) integrated a variety of data to produce structure contour maps and 
paleogeologic maps ofthe pre-Bandelier-Tuff surface beneath the Pajarito Plateau. Their maps reveal 
down-to-the-west normal faults cutting subsurface rock units. These buried faults do not obviously 
displace the overlying Bandelier Tuff south of Los Alamos Canyon, indicating that most of these fault 
movements predate deposition of the Bandelier Tuff. More recent structure contour maps, isopach maps, 
and paleogeologic maps of the Pajarito Plateau are presented in Davis et al. (1 996, 55446) and Broxton 
and Reneau (1 996, 55429). 

2.2.1.5 Seismicity and Volcanism 

The Laboratory lies within a region that possesses a long and rich history of volcanic and tectonic activity 
dating from the distant past into the Late Pleistocene and present, respectively. Volcanism began in the 
Jemez Mountains volcanic field more than 13 million yr ago and continued without significant hiatus up 
through about 50,000 yr ago (Gardner et al. 1986, 21527; Toyoda et al. 1995, 57001; Reneau et al. 1996, 
57002). Reports of questionable reliability describe what were apparently phreatic explosions and possible 
associated earthquakes within the volcanic field around 1 00 yr ago (Santa Fe Daily New Mexican 1882, 
57005). Regardless, given the long history of spatially focused, geologically continuous volcanic activity, 
future volcanism can be expected. Although volcanic activity directly affecting the Laboratory may prove 
unlikely, sufficient data to quantify the probabilities and nature of future volcanism are lacking. 
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Direct effects of future seismicity at the Laboratory are likely, although quantification of probabilities is not 
possible at present. Numerous small earthquakes are recorded in the Los Alamos area and northern New 
Mexico each year (Sanford et al. 1979, 11858; Cash and Wolff 1984, 57041; Gardner and House 1987, 
6682}. Since establishment of the Laboratory, several earthquakes of Richter magnitude 3 to 4 have 
shaken Los Alamos (Gardner and House 1987, 6682). Recent work has shown that three fault segments 
in Los Alamos County are seismically active and that they are capable of generating large earthquakes of 
about 7 or more on the Richter scale (Gardner and House 1987, 6682; House and Cash 1988, 6878; 
Gardner et al. 1990, 48813; Gardner and House 1994, 57006). Unknown at this time are how frequently 
these large earthquakes occur and their potential for generating surface rupture and mass wasting 
(occurrences such as rockfalls and landslides, which are not caused primarily by the movement of water) 
within the confines of the Laboratory. 

2.2.1.6 Geomorphic Processes 

Significant geomorphic processes active on the Pajarito Plateau include (1) erosion of mesa top soils by 
runoff, (2) retreat of canyon walls by rockfalls and landslides, (3) colluvial transport on sloping portions of 
canyon walls, and (4) erosion and deposition of sediments by streams in the canyon floors. Few data 
exist on the rates of erosion and landscape change caused by these different processes on the Pajarito 
Plateau. Estimates of long-term vertical erosion rates on mesa tops have been made based on stripping 
of overlying units (Purtymun and Kennedy 1971, 4798), but these estimates may be of limited value 
because the resistant, cliff-forming units may be eroded primarily by lateral cliff retreat rather than by 
vertical erosion. Erosion rates vary considerably on the mesa tops; the highest rates occur in and near 
drainage channels and in areas of locally steeper slope gradient, and the lowest rates occur on relatively 
gently sloping portions of. the mesa tops removed from channels. Areas where runoff is concentrated by 
roads and other development are especially prone to accelerated erosion. 

The rates and processes of erosion may differ significantly between the north and south slopes of 
canyons. Given current vegetation and climate, the more extensive exposures of bedrock on south-facing 
sides and greater soil cover on north-facing sides suggest that erosion rates of fine-grained material that 
can be transported by runoff are higher on the drier, less-vegetated, south-facing sides of canyons, 
although this material is largely retained on the north-facing slopes. No studies have been conducted to 
quantify the rates and processes of erosion on canyon sides. However, the Laboratory is systematically 
evaluating the erosion potential in areas associated with corrective action sites in order to identify the 
need for and prioritize stabilization efforts to minimize or eliminate potential contaminant transport. 

The recent alluvial history of the canyons on the Pajarito Plateau is complex-some sediments within the 
stream channels are mobilized during every flood and others adjacent to or deeper beneath the channels 
are progressively buried and remain stable for long periods (Reneau and McDonald 1996, 55538; 
Reneau et al. 1996, 55539). For example, a 13-ft-deep trench excavated in Cabra Canyon, a tributary to 
Rendija Canyon immediately north of the Los Alamos townsite, revealed cycles of alternating sediment 
deposition and channel incision over the last 6000 yr (Gardner et al. 1990, 48813). In Cabra Canyon 
there has been a net accumulation of sediment over this period, although sediment deposition was 
interrupted by at least three episodes when channels were incised at least 3 to 6 ft, and the previously 
stored sediments were transported downstream. In DP Canyon, a tributary to Los Alamos Canyon on the 
north side of TA-21, up to 6ft of sediment has been locally deposited since 1943. These young sediments 
in DP Canyon have been partially excavated by renewed channel incision (Reneau 1995, 50143}, a 
process also observed in other canyons. In many canyons on the Pajarito Plateau the burial of the base 
of young trees indicates that a foot or more of historic (post-1942) sediment deposition on floodplains or 
low terraces (banks) is common. Erosion of sedimentary deposits and associated contaminants is 
probably caused by both vertical scouring and lateral cutting of streams during large floods. Plateau-wide 
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summaries and syntheses of canyon-floor alluvial history are presented in Reneau and McDonald (1996, 
55538) and Reneau et al. (1996, 55539). 

Mass wasting processes are potentially important because they can move large volumes of material from 
the canyon walls to the canyon floors (e.g., Reneau 1995, 50143; Reneau et al. 1995, 54405; and 
Reneau and MacDonald 1996, 55538). In part, they create a geologic hazard in the canyon floors. For 
example, records for the last four decades indicate that fences in Los Alamos Canyon at TA-2 have been 
impacted by one boulder weighing 300 lb or more every two years on average (Mclin 1993, 50127). 
Burial of alluvium by rockfall debris would tend to reduce the ability of the streams to erode and transport 
the sediment and locally increase the residence times of contaminated sediment in the canyon floors. 

2.2.2 Hydrology 

2.2.2.1 Surface Water 

The Rio Grande is the primary river in north-central New Mexico. All surface water drainage and 
groundwater discharge from the plateau ultimately arrives at the Rio Grande. The Rio Grande at Otowi, 

just east of Los Alamos, has a drainage area of 14,300 mi2 in southern Colorado and northern New 
Mexico. The discharge for the period of record has ranged from a minimum of 60 cubic feet per second 
(cfs) in 1902 to 24,400 cfs in 1920. The river transports about 1 million tons of suspended sediments past 
Otowi annually (Graf 1993, 23251 ). 

Essentially all Rio Grande flow downstream of the Laboratory passes through Cochiti Reservoir, which 
began filling in 1976. It is designed to provide flood control, sediment retention, recreation, and fishery 
development. Flood flows are temporarily stored and released at safe rates. The dam is expected to trap 
at least 90% of the sediments carried by the Rio Grande (Graf 1993, 23251 ). 

Most Los Alamos surface water occurs as ephemeral, intermittent, or interrupted (alternation of perennial, 
ephemeral, and intermittent stretches) streams in canyons cut into the Pajarito Plateau. (Ephemeral 
streams flow in response to precipitation; intermittent streams flow in response to the availability of 
snowmelt or groundwater discharge; perennial streams flow at all times except during extreme drought.) 
Springs on the flanks of the Jemez Mountains, west of the Laboratory's western boundary, supply flow to 
the upper reaches of Canon de Valle and in Guaje, Los Alamos, Pajarito, and Water Canyons (Purtymun 
1975, 11787; Stoker 1993, 56021 ). These springs discharge water perched in the Bandelier Tuff and 
Tschicoma Formation at rates from 2 to 135 gal./min (Abeele et al. 1981, 6273). The volume of flow from 
the springs maintains natural perennial reaches of varying lengths in each of the canyons. Figure 2.2-9 
shows the locations of perennial reaches in the Los Alamos area. 

Perennial flow in Guaje Canyon is north of the Laboratory boundary. The perennial reach extends from 
springs upstream of Guaje reservoir to some distance downstream of the reservoir. The perennial reach in 
Los Alamos Canyon is above the Los Alamos reservoir and extends to within a few hundred yards of the 
reservoir. Springs in the upper reaches of Pajarito Canyon support flow in a perennial reach followed by an 
intermittent reach to within about 0.5 mi of the Laboratory's western boundary. Flow in Water Canyon does 
not reach the western boundary (Stoker 1993, 56021) (see Figure 2.2-9). 

Springs on DOE property near the western Laboratory boundary occur in Pajarito Canyon and Canon de 
Valle. Perennial flow has been associated with Homestead Spring in Pajarito Canyon. The length of the 
reach extends for several hundred yards (Stoker 1993, 56021 ). Additional springs have been located 
within the Laboratory boundary by Dale et al. (1996, 57014) and others. Further investigation and flow 
documentation is needed to validate their location and periodicity of flow. 
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Springs near the Rio Grande in Sandia, Pajarito, Water, Ancho, and Chaquehui Canyons are considered 
discharge points of the regional aquifer because of similar water chemistry. Flow from these springs 
maintains natural perennial reaches of varying lengths. Three of these reaches, in Water, Ancho, and 
Chaquehui Canyons, are within the eastern Laboratory boundary. Flows from Ancho Spring in Ancho 
Canyon and Pajarito Spring (also known as Spring 4A) in Pajarito Canyon are known to reach the Rio 
Grande. Flow from Spring 9A in Chaquehui Canyon extends to a point where it meets perennial flow from 
Spring 9. Combined flow from Springs 9 and 9A reaches the Rio Grande (Stoker 1993, 56021 ). Flow from 
Sandia Spring in Sandia Canyon extends about 300ft and does not reach the Rio Grande. Flow from 
Spring 5AA in Water Canyon is very short and does not reach the Rio Grande. 

In addition to these limited natural perennial reaches, three effluent-supported reaches also exist within 
the watershed. Laboratory and Los Alamos County effluent discharges provide surface water flow to 
Pueblo and Sandia Canyons, and Cafiada del Buey. The Los Alamos County Sewage Treatment Plant 
discharges effluent into Pueblo Canyon. Effluent-supported flow reaches Los Alamos Canyon and is 
sampled at State Highway 4 as part of the environmental surveillance program. By 1993, flow 
occasionally extended to the Rio Grande. Effluent discharged into Cafiada del Suey from the Los Alamos 
County sanitary wastewater treatment plant in White Rock extends to the Rio Grande when the discharge 
is not diverted for irrigation of county parks. Effluent-supported flow in Sandia Canyon results from the 
discharge of Laboratory-treated sanitary sewage. Flow typically extends 2.5 to 3 mi (Stoker 1993, 56021 ). 

Eleven drainage areas, with a total area of 82 mi2, pass through the Laboratory's eastern boundary. 
Runoff from heavy thunderstorms and heavy snowmelt reaches the Rio Grande several times a year in 
some drainages. Los Alamos, Pajarito, and Water Canyons have drainage areas at the east boundary 
that are greater than 10 mi2• Pueblo Canyon has approximately 8 mi2; the rest (Barrancas [a tributary to 
Guaje Canyon], Bayo, Sandia, Mortandad, Canada del Buey, Ancho, and Chaquehui CanyorlS) fi~ve Jess 
than 6 mi2 each. Theoretical maximum flood peaks range from 24 cfs for a 2-yr frequency to 686 cfs for a 
50-yr frequency (Mclin 1992, 12014). The overall flooding risk to community and Laboratory buildings is 
low because nearly all the structures are located on the mesa tops, from which runoff drains rapidly into 
the adjacent canyons. 

Environmental monitoring for chemical and radiochemical quality in surface water began with US 
Geological Survey (USGS) investigations (Purtymun 1964, 11822; 1975, 11787; Purtymun and Kunkler 
1967, 11782; Purtymun 1967, 8987) and has been continued by the Laboratory (ESG until 1971; 
Environmental Protection Group 1994, 35363). 

2.2.2.2 Groundwater 

Descriptions and data for groundwater systems beneath the Pajarito Plateau are summarized from 
numerous technical reports in the hydrogeologic work plan (LANL 1998, 59599) and in individual canyons 
work plans. In addition, the annual report for the hydrogeologic work plan documents changes to the 
hydrogeologic conceptual model and presents new information developed as part of the installation of the 
regional aquifer characterization wells. 

Groundwater occurs in three modes in the Los Alamos Area: (1) water in shallow alluvium in some of the 
larger canyons, (2) intermediate perched groundwater (a perched groundwater body lies above a less 
permeable layer and is separated from the underlying aquifer by an unsaturated zone), and (3) the 
regional aquifer of the Los Alamos area. 

Numerous wells have been installed over the past several decades at the Laboratory and in the 
surrounding area to investigate the presence of groundwater in these three zones and to monitor 
groundwater quality. The locations of existing wells are shown in Figure 2.2-10. 
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The Laboratory has formulated a comprehensive groundwater protection plan (LANL 1995, 50124) for an 
enhanced set of characterization and monitoring activities. The hydrogeologic work plan (LANL 1998, 
59599) details the implementation of extensive groundwater characterization across the Pajarito Plateau 
within an area potentially affected by Laboratory operations. This characterization program is being 
implemented jointly by the ER Project and DOE Defense Programs (DP). The locations of the 
characterization wells (Figure 2.2-11) and their proposed drilling and sampling plans address many 
objectives, in particular, 

• delineating individual zones of saturation, and defining the hydraulic interconnection between 
them; 

• delineating the recharge areas for the regional aquifer and intermediate perched zones; 

• groundwater flow directions of the regional aquifer and intermediate 
perched zones, and the influence of resource withdrawal by production wells; and 

• assessment of aquifer characteristics using the additional data from 
wells installed within specific intervals of the various aquifers beneath the Laboratory. 

Installation of the boreholes and the information gained from them are coordinated with ongoing ER 
Project and environmental surveillance activities, including use of common resources and data 
collection/retrieval techniques. 

Perched Groundwater in Alluvium 

Intermittent and ephemeral streamflows in the canyons of the Pajarito Plateau have deposited alluvium 
that is as much as 1 00 ft thick. The alluvium in canyons that head on the Jemez Mountains is generally 
composed of sands, gravels, pebbles, cobbles, and boulders derived from the Tschicoma Formation and 
Bandelier Tuff. The alluvium in canyons that head on the plateau is comparatively more fine grained, 
consisting of clays, silts, sands, and gravels derived from the Bandelier Tuff. Saturated hydraulic 
conductivity of the alluvium typically ranges from 1 o-2 em/sec for a sand to 1 o-4 em/sec for a silty sand 
(Abeele et al. 1981, 6273). 

In contrast to the underlying volcanic tuff and sediments, the alluvium is quite permeable. Ephemeral 
runoff in some canyons infiltrates the alluvium until downward movement is impeded by the less
permeable tuff and sediments, which results in a buildup of a shallow alluvial groundwater body. 
Depletion by evapotranspiration and movement into the underlying rocks limits the horizontal and vertical 
extent of the alluvial water (Purtymun et al. 1977, 11846). The limited saturated thickness and extent of 
the alluvial groundwater preclude its use as a viable source of municipal and industrial supply to the 
community and the Laboratory. Lateral flow of the alluvial perched groundwaters is in an easterly, 
downcanyon direction. Tracer studies in Mortandad Canyon have shown that the velocity of water ranges 
from about 60 ft/day in the upper reach to about 7 ft/day in the lower reach of the canyon (Purtymun 
1974, 5476). 

Purtymun (1975, 11787; 1973, 4971) has written reviews of alluvial perched groundwaters by drainage 
area. The results of an extensive monitoring study of the alluvial perched groundwater in Mortandad 
Canyon are presented by Abrahams et al. (1962, 8140), Baltz et al. (1963, 8402), Purtymun (1973, 4971), 
Purtymun (1974, 5476), Purtymun et al. (1977, 11846), Purtymun et al. (1983, 6407), and Stoker et al. 
(1991' 7530). 
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Intermediate Perched Groundwater 

Localized bodies of perched groundwater occur beneath several canyons in the eastern portion of the 
Laboratory, along the eastern flanks of the Jemez Mountains west of the Laboratory, and beneath the 
mesas and canyons at T A-16, located in the southwestern part of the Laboratory near the Jemez 
Mountains. Perched groundwater may exist beneath other canyons in the south and central portions of 
the Laboratory, which have not yet been investigated by drilling. These perched groundwater bodies are 
found in areas where a sufficient water source is present to maintain saturation within the deeper units. 
Thus, perched groundwater beneath canyon floors may be maintained by infiltration from the overlying 
stream, and perched groundwater within the Bandelier Tuff along the Jemez Mountains may be 
maintained by seepage from streams exiting the mountains. The presence of these perched groundwater 
bodies is controlled by the occurrence of a perching layer, whose lower permeability causes water to 
pond in a more permeable horizon above it. Perching layers are found within the interlayered Cerros del 
Rio Basalt flows and the sediments of the Puye Formation, for example, where they underlie the more 
permeable Guaje Pumice Bed in Los Alamos Canyon. The presence of perched water at TA-16 and on 
the flanks of the Jemez Mountains is evidently controlled by contrasts in lithologic proper-ties within the 
Bandelier Tuff, which might exist at boundaries between flow units. 

Perched water bodies occur in the conglomerates and basalts beneath the alluvium in the mid- and lower 
reaches of Pueblo and Los Alamos Canyons and in the lower reach of Sandia Canyon (Purtymun 1995, 
45344; Broxton et al. 1998, 59158.3; Broxton et al. 1998, 59665.4). Depth to perched water ranges from 
about 90 ft in the midreach of Pueblo Canyon to about 450 ft in lower Sandia Canyon. The vertical and 
lateral extent of the perched groundwaters, the nature and extent of perching units, and the potential for 
migration of perched water to the main aquifer is not yet fully u~derstood. 

Patterns of chemical quality and water level measurements indicate that the intermediate perched 
groundwater in Pueblo Canyon is hydrologically connected to the stream in Pueblo Canyon (Abrahams 
and Purtymun 1966, 8141 ). Water from this perched groundwater discharges below the base of the basalt 
at Basalt Spring, which is located in lower Los Alamos Canyon on San lldefonso Pueblo land. The rate of 
movement of the perched groundwater in this vicinity has been estimated at about 60 fVday or about 
6 mo. from recharge to discharge (Purtymun 1975, 11787). Similar hydrologic connections are believed to 
occur between surface water and intermediate perched water in Los Alamos Canyon (Broxton et al. 1998, 
59158.3) and Sandia Canyon (Broxton et al. 1998, 59665.4 ). 

It is unknown whether the intermediate perched water systems are hydraulically interconnected. Available 
data, however, suggest that some of the systems are of limited extent: testing of the perched system in 
mid-Pueblo Canyon depleted the perched groundwater after about an hour's pumping at 2 to 3 gal./min 
(Weir et al. 1963, 11892). Perched water was encountered in mid-Los Alamos Canyon during the drilling 
of the Otowi 4 supply well (Stoker et al. 1992, 12017), but it was not reported in an adjacent well (test 
well 3} located 300ft to the east. (However, test well 3 was drilled with a cable tool rig in 1947, and the 
driller may not have noticed the perched groundwater if it was present.) 

Some perched water occurs in volcanics on the flanks of the Jemez Mountains off-site to the west of the 
Laboratory. This water discharges in several springs (including American and Armistead Springs) and 
provides flow for the gallery in Water Canyon. The gallery contributed to the Los Alamos water supply for 
41 yr, producing 23 to 96 million gal. annually. 

Several springs have been noted in the area of T A-16 by the New Mexico Environment Department 
(NMED) DOE Oversight Bureau. Some of these springs are located within canyon-floor alluvium where 
groundwater return flow to the dry stream channel occurs; they do not represent springs in the usual 
sense. In other cases flow issues from canyon walls well above the alluvium. The origin of water 
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supplying these springs is uncertain at present. In some cases the flow source may be nearby outfalls. 
The ER Project and NMED DOE Oversight Bureau have discovered high-explosives residuals in samples 
from some of these springs. 

Regional Aquifer 

The regional aquifer of the Los Alamos area is the only aquifer capable of large-scale municipal water 
supply (Purtymun 1984, 6513). In 1989, water for the Laboratory, the communities of Los Alamos and 
White Rock, and Bandelier National Monument was supplied from 11 deep wells in 3 well fields. The 
wells are located on the Pajarito Plateau and in Los Alamos and Guaje Canyons east of the plateau. 
Municipal and industrial water supply pumpage during 1992 was 1.43 billion gal. Yields from individual 
wells ranged from about 175 to 1400 gal/min (Stoker et al. 1992, 12017). Purtymun (1984, 6513) 
summarized the hydraulic characteristics of the aquifer as determined during aquifer tests and during 
periods of production of supply wells and test holes. 

The regional aquifer water table slopes eastward, occurring at approximately 6200 ft elevation in the 
western part of the Laboratory and 5500 ft elevation near the Rio Grande (Figure 2.2-12). The depths to 
groundwater below the mesa tops range from about 1200 ft along the western margin of the plateau to 
about 600 ft at the eastern margin. The regional aquifer occurs within the Santa Fe Group near the Rio 
Grande, and occurs within the lower part of the Puye Formation in the central and western part of the 
Laboratory. The regional aquifer is typically separated from the alluvial groundwater and intermediate 
perched zone groundwater by 350 to 620ft of tuff, basalt, and sediments (Environmental Protection 
Group 1993, 23249). The regional aquifer exhibits artesian conditions in the eastern part along the Rio 
Grande (Purtymun 1984, 6513). Continuously recorded water level measurements collected in test wells 
since the fall of 1992 indicate that, throughout the plateau, the regional aquifer responds to barometric 
and earth tide effects in the manner typical of confined aquifers. 

The hydraulic gradient of the regional aquifer averages about 60 to 80 ft/mi within the Puye Formation but 
increases to 80 to 1 00 ft/mi along the eastern edge of the plateau as the groundwater enters the less
permeable sediments of the Santa Fe Group. The rate of movement of groundwater in the upper section 
of the aquifer varies, depending on the materials in the aquifer. Aquifer tests indicate that the rate of 
movement ranges from 20 ft/yr in the Tesuque Formation to 345 ft/yr in the more permeable Puye 
Formation (Purtymun 1984, 6513). The highest yielding water supply wells are located within the late 
Miocene trough described by Purtymun (1984, 6513). 

The exact source of recharge to the regional aquifer is unknown. Groundwater elevation measurements 
suggest that groundwater flows from the Jemez Mountains towards the Rio Grande to the east and east
southeast where a portion discharges into the river through seeps and springs (Purtymun 1984, 6513). 
Springs fed by the regional aquifer discharge an estimated 4300 to 5000 ac-ft of water annually into White 
Rock Canyon along an 11-mi reach between Otowi Bridge at State Highway 502 and the mouth of Rito de 
Frijoles (Cushman 1965, 8584). Major recharge of the regional aquifer from the west is inferred because 
the piezometric surface slopes downward to the east (Figure 2.2-12). Cushman (1965, 8584) suggested 
three sources of recharge: infiltration of runoff in canyons; underflow from the Valles caldera through the 
Tschicoma Formation; and infiltration on mesas. However, a large quantity of hydrologic, structural, and 
geochemical data indicate that the caldera may not serve as an appreciable source of recharge to the 
regional aquifer (Conover et al. 1963, 57044; Griggs 1964, 8795; Goff 1991, 57039). Furthermore, natural 
recharge through undisturbed Bandelier Tuff on the mesa tops is believed to be insignificant (Purtymun 
and Kennedy 1971, 4798; Kearl et al. 1986, 8414; Newman 1996, 59371; Newman et al. 1997, 59372}, 
and few or no data exist to support an evaluation of canyon runoff as a recharge source. 
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To estimate recharge rates beneath the Pajarito Plateau, Rogers and Gallaher (1995, 55334) tabulated 
Bandelier Tuff core hydraulic properties from several boreholes beneath the Laboratory. Rogers et al. 
(1996, 55543) evaluated the direction and flux of water through the unsaturated zone using hydraulic 
properties from seven boreholes that had sufficient data. These seven boreholes represent mesa top and 
canyon-floor locations, which are two of the distinct hydrologic regimes on the Pajarito Plateau. Most 
head gradients determined for the boreholes are approximately unity, implying that flow is nearly steady 
state. An exception to the unit gradient was found for boreholes at MDA G (TA-54), where gradient 
reversals at depths of about 1 00 ft suggest that evaporative drying may be taking place. Rogers et al. 
(1996, 55543) used vertical head gradients and unsaturated hydraulic conductivity estimates (using 
geometric means) to approximate infiltration rates for liquid water at the seven sites. The flux estimates 
presume that flow is vertical only; that is, that no lateral flow is occurring along lithologic interfaces. 
Apparent fluxes beneath mesa top sites range from about 0.06 cm/yr beneath MDA G to 245 cm/yr 
beneath surface impoundments at TA-53. High precipitation or surface disturbances, including disposal 
ponds, lead to higher fluxes beneath some mesas. Natural tracer studies completed on three mesas 
across the Pajarito Plateau provide compelling evidence of a natural evaporative barrier to vertical liquid 
flow (Newman 1996, 59731; Newman et al. 1997, 59732). 

Apparent canyon floor infiltration rates are about 0.4 to 8.3 cm/yr beneath two dry canyons (Canada del 
Suey and Potrillo Canyon), and 1 to 10 cm/yr beneath Mortandad Canyon, which receives effluent from 
the Laboratory's Radioactive Liquid Waste Treatment Facility at TA-50. Canyon floor infiltration rates 
beneath Los Alamos Canyon vary laterally from 2 cm/yr to 11 cm/yr (Robinson et al. 1999, 63082.5). 

Data on stable isotope (deuterium and oxygen-18) geochemistry of groundwaters from the regional 
aquifer and the Valles caldera indicate that most regional aquifer wells were recharged from elevations 
lower than the Sierra de los Valles, and do not show the trace elements characteristic of deeper Valles 
caldera thermal waters (Blake et al. 1995, 49931 ). An exception to this pattern of recharge elevations is 
found at former Los Alamos well field wells LA-6 and LA-1 B located near the Rio Grande in lower Los 
Alamos Canyon (Figure 2.2-1 0). These are among the deepest of the wells in this area, and recharge 
elevations determined from stable isotopes suggest that the recharge area could be the Sangre de Cristo 
Mountains (Goff and Sayer 1980, 40083.7; Vuataz and Goff 1986, 40083.8), as suggested by flow paths 
in Figure 2.2-13. 

On the basis of recharge elevations estimated from stable isotope data, Blake et al. (1995, 49931) 
conclude that most of the regional aquifer recharge comes from the Espanola Basin or regions to the 
north along the Rio Grande, but not from the surrounding mountains. Based on stable isotope and other 
geochemical evidence, the Pajarito Plateau portion of the regional aquifer system appears to be 
recharged by a combination of lateral flow parallel to the Rio Grande rift supplemented by inflow from the 
Sangre de Cristo Mountains (Goff and Sayer 1980, 40083.7; Vuataz and Goff 1986, 40083.8; Blake et al. 
1995, 49931 ). 

In an effort to better understand the nature of recharge to the regional aquifer, additional isotope and age
dating measurements were made. Samples were collected from test wells and water supply wells that 
penetrate the regional aquifer. Carbon-14 and low-level tritium measurements permit some tentative 
estimates of the age of the water in the regional aquifer at various locations. "Age of water'' means the 
time elapsed since the water, as precipitation, entered the ground to form recharge and became isolated 
from the atmosphere. The precipitation at the time of entry into the ground is assumed to have contained 
atmospheric equilibrium amounts of both tritium and carbon. Radioactive carbon-14 comes mainly from 
natural sources. Tritium comes from both natural sources and fallout from nuclear weapons testing in the 
atmosphere. 
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Figure 2.2-13. Conceptual sketch of groundwater flow paths in the Espanola portion of the 
northern Rio Grande basin 

The interpretation of 10 carbon-14 analyses indicates that the minimum age of water in the regional 
aquifer ranges from about 1 000 yr under the western portion of the Pajarito Plateau, increasing as it 
moves eastward, to about 30,000 yr near the Rio Grande (Rogers et al. 1996, 54714). It is tempting to 
conclude that these ages support an easterly flow direction with younger water recharged at the western 
boundary of the plateau, and flowing towards the east. However, another possibility is that two separate 
groundwater bodies of different ages are represented, and that a groundwater divide in the regional 
aquifer lies west of the Rio Grande (Figure 2.2-13). The radiocarbon data consist of two geographically 
isolated sets of data. The older ages near the Rio Grande correspond to the region of waters with higher 
recharge elevations identified by Goff and Sayer (1980, 40083.7). The much older ages found here could 
reflect the longer flow path from the possible Sangre de Cristo recharge area, and support the hypothesis 
that the regional aquifer groundwater divide lies west of the Rio Grande. In addition, a separate flow 
regime may exist within the late Miocene trough of Purtymun (1984, 6513) (Figure 2.2-14), with major 
recharge occurring by southerly groundwater flow of younger water within the Rio Grande rift basin fill. 

The existence of two separate groundwater masses of different ages is further supported by a 
discrepancy between carbon-14 ages and regional aquifer flow rates determined by Purtymun (1984, 
6513). The flow rates range from about 250 tvyr in the Puye Formation near well 0-4, to about 20 tvyr in 
the Tesuque Formation below the Los Alamos well field. For the 5.5 mi distance between wells PM-3 and 
LA-1 B, these flow rates give a range of groundwater travel times between the wells of 115 to 1450 yr. 
These travel times are far shorter than the 22,000- to 27 ,000-yr difference in the carbon-14 ages for these 
wells (Rogers et al. 1996, 54714). 
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2.2.3 Ecology 

The Pajarito Plateau is a biologically diverse area. This diversity is due partly to the dramatic 5000-ft 
elevation gradient from the Rio Grande to the east and the Jemez Mountains 12 mi to the west and partly 
to the many steep canyons that dissect the area. The pronounced east-west canyon and mesa 
orientations, with concomitant differences in soils, moisture, and solar radiation, produce an interlocking 
finger effect among ecological life zones, resulting in many transitional overlaps of plant and animal 
communities within small areas. 

2.2.3.1 Flora 

Five major vegetative cover types are found in Los Alamos County: juniper-savannah, pinon-juniper, 
ponderosa pine, mixed conifer, and spruce-fir. The juniper-savannah community is found along the Rio 
Grande on the eastern border of the plateau and extends upward on the south-facing sides of canyons, at 
elevations between 5600 to 6200 ft. The pinon-juniper cover type, generally in the 6200- to 6900-ft 
elevation range, covers large portions of the mesa tops and north-facing slopes at the lower elevations. 
Ponderosa pines are found in the western portion of the plateau in the 6900- to 7500-ft elevation range. 
The pinon-juniper and ponderosa pine cover types are present over most of the Laboratory. The mixed 
conifer cover type, at an elevation of 7500 to 9500 ft, overlaps the ponderosa pine community in the 
deeper canyons and on north slopes and extends from the higher mesas onto the slopes of the Jemez 
Mountains. The subalpine grassland is at higher elevations of 9500 to 1 0,500 ft. Twenty-seven wetlands 
and several riparian areas enrich the diversity of plants and animals found on Laboratory lands. 

2.2.3.2 Fauna 

Before the Laboratory was established, Native Americans and European settlers farmed the mesas, 
disturbing areas that are now in various stages of succession. These areas afford suitable feeding 
locations for herbivores, especially mule deer and Rocky Mountain elk. Adjacent timbered canyon slopes 
provide protective cover for these species. Large mammals such as black bear, coyote, gray fox, 
mountain lion, and bobcat range in large areas of the Laboratory through numerous habitat types. Sheer 
canyon walls at all elevations serve as important nesting and foraging habitats for birds of prey. 
Generally, smaller mammals, songbirds, reptiles, and invertebrates are most sensitive to variations in 
habitat and are confined to smaller ranges. 

Past Laboratory-wide information on the fauna within the Laboratory complex was largely qualitative; 
however, much quantitative information has been gathered in recent years in support of the biological 
assessment process. Biological assessments have been written for a great many projects and sampling 
activities throughout the Laboratory, but the assessments do not provide a comprehensive quantitative 
coverage of the entire Laboratory. Species lists have been compiled from observational data, biological 
research, and published data. Special studies are currently under way to provide a more comprehensive 
list of vertebrate fauna. 

Based on ongoing surveys, at least four federally protected animal species, the American peregrine 
falcon (endangered), the bald eagle (endangered), the Mexican spotted owl (threatened), and the 
southwestern willow flycatcher (endangered) have been recorded on Laboratory and Los Alamos County 
lands. 

The American peregrine falcon establishes breeding territories near cliffs in areas of mixed-conifer, 
ponderosa pine, and pinon pine. A historical aerie exists in the county, and American peregrine falcons 
are known to forage on Laboratory lands. 
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The bald eagle winters along the Rio Grande and has been observed over Laboratory lands. The entire 
Laboratory is considered suitable foraging habitat for the bald eagle. 

Mexican spotted owls have been documented nesting on Laboratory lands, Bandelier National 
Monument, and US Forest Service lands in Los Alamos County. Nesting Mexican spotted owls inhabit 
canyons characterized as mixed-conifer and ponderosa pine-Gamble oak forests and forage on mesa 
tops surrounding the canyons. Suitable habitat for this species exists throughout the Laboratory. 

The southwestern willow flycatcher has been recorded during surveys in the wetlands in lower Pajarito 
Canyon and along the Rio Grande. To date, the southwestern willow flycatcher has been detected only 
during its migration and has not nested on Laboratory lands; however, suitable nesting habitat does exist 
at the Laboratory. Southwestern willow flycatchers inhabit areas near water with 13- to 23-ft-high thickets 
of willow, buttonbush, seepwillow, and tamarisk (Sogge et al. 1997, 57040). 

Three other federally protected species may inhabit the Laboratory and the county and must be 
considered when evaluating a proposed project: the whooping crane (endangered), black-footed ferret 
(endangered), and Arctic peregrine (threatened). Of these three species, the Arctic peregrine and the 
whooping crane have been recorded in New Mexico in recent history. The black-footed ferret is extremely 
unlikely to be found in the state. 

Several federal species of concern (formal federal candidate species) and state protected faunal species 
have been documented in Los Alamos County. They include the Northern Goshawk, Goat Peak pika, 
Jemez Mountains salamander, spotted bat, and several Myotis bat species. Other species that may occur 
in the area, but their presence has not been confirmed, include the New Mexico jumping mouse, 
loggerhead shrike, and gray vireo. (Hinojosa and Nguyen 1996, 57042). - --- ~ ~ 

2.2.3.3 Wetlands 

Under the Resource Conservation and Recovery Act and Module VIII of the Laboratory's Hazardous 
Waste Facility Permit, the EPA required a determination of all wetlands located in areas that either lie 
within Laboratory boundaries or that drain Laboratory land (Figure 2.2-15; Figure 2.2-9 shows perennial 
and intermittent streams). 

US Fish and Wildlife personnel mapped the wetlands around Los Alamos, using USGS quadrangle maps 
as base maps and infrared high-altitude aerial maps. To cover all of the watersheds that drain the 
Laboratory site, five quadrangles were mapped (Frijoles, White Rock, Guaje, Valle Toledo, and Puye). In 
addition to the watershed of the Laboratory proper, the Seven Springs quadrangle, which gives the 
location of the Laboratory's geothermal site at Fenton Hill, was mapped. Personnel in the Ecology Group 
(ESH-20) have delineated and characterized individual wetlands by conducting a detailed on-the-ground 
and historical analysis of single sites containing wetland vegetation. 

Wetlands within Laboratory boundaries fall primarily into two classifications: palustrine and riverine. 
Palustrine wetlands (ponds and marshes) have been identified in Sandia, Pajarito, and Pueblo canyons, 
and smaller ones have been identified in other parts of the Laboratory. Wetlands in Sandia and Pueblo 
canyons are primarily maintained by effluent releases. Beds of ephemeral and intermittent streams that 
traverse the Laboratory have been classified as temporarily flooded riverine wetlands. In addition, the 
Laboratory has several small wetlands associated with outfalls that have existed long enough to have 
wetland vegetation associated with them. 
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2.2.4 Meteorology 

Bowen (1990, 6899) has compiled and interpreted climatological data for the Los Alamos area. This 
information is summarized below. 

Los Alamos has a semiarid, temperate mountain climate. The area receives 18-19 in. annual 
precipitation; of that amount, 35% to 40% normally occurs from thundershowers during July and August. 
Winter precipitation falls primarily as snow, with accumulations of SQ-60 in. annually. 

Summers are generally sunny, with moderate, warm days and cool nights. Maximum daily temperatures 
are usually below 90°F. Brief afternoon and evening thundershowers are common, especially in July and 
August. High altitude, light winds, clear skies, and dry atmosphere allow night temperatures to drop to the 
50s (°F) after even the warmest day. Winter temperatures typically range from about 15°F to 25°F during 
the night and from 30°F to 50°F during the day. Occasionally, temperatures drop to ooF or below. Many 
winter days are clear with light winds, allowing strong sunshine to make conditions comfortable even 
when air temperatures are cold. Snowstorms with accumulations exceeding 4 in. are common in Los 
Alamos, and some of these storms are associated with strong winds, frigid air, and dangerous wind chills, 
especially in the mountains. 

Because of the complex terrain of the Pajarito Plateau, surface winds vary greatly with time of day and 
location. Generally, measurements of wind speed and direction taken from meteorologic stations located 
on mesas (Figure 2.2-16 from the Laboratory's Air Quality Group [ESH-17]) are more variable than 
measurements from stations located within canyons (Figure 2.2-17 also from the Laboratory's Air Quality 
Group [ESH-17]). Averaged over a day, mesa-top winds blow in almost every direction, while canyon 
winds are almost strictly bimodal, flowing up canyon (toward the west-northwest) during the day and 
down canyon (toward the east-southeast) at night. 

The daily wind cycle on mesas often consists of a light southerly upslope wind during the day and a light 
westerly to northwesterly drainage wind during the night (Figure 2.2-16). However, several miles to the 
east toward the edge of Pajarito Plateau near the Rio Grande valley, a different daily wind cycle is 
common: a moderate southwesterly up-valley wind during the day and either a light northwesterly to 
northerly drainage wind or moderate southwesterly wind at night. The predominant winds are southerly to 
northwesterly over western Los Alamos County and southwesterly and northeasterly toward the Rio 
Grande valley. Historically, no tornadoes have been reported to have touched down in Los Alamos 
County. Strong dust devils can produce winds up to 75 mph at isolated spots in the county, especially at 
lower elevations. Strong winds with gusts exceeding 60 mph are common during the spring. 

Lightning is common over the Pajarito Plateau. Fifty-eight thunderstorm days occur during an average 
year, mostly during the summer. Lightning protection is an important design factor for most facilities at the 
Laboratory. Hail damage can also occur. Hailstones with diameters up to 0.25 in. are common; 0.5-in.
diameter hailstones are infrequent. 

The irregular terrain at Los Alamos affects atmospheric turbulence and dispersion, sometimes favorably 
and sometimes unfavorably. Enhanced dispersion promotes greater dilution of contaminants released 
into the atmosphere. The complex terrain and forests create an aerodynamically rough surface, forcing 
increased horizontal and vertical dispersion. Dispersion generally decreases at lower elevations, where 
the terrain becomes smoother and less vegetated. The frequent clear skies and light, large-scale winds 
cause good vertical daytime dispersion, especially during the warm season. Strong daytime heating 
during the summer can force vertical mixing up to 3000 to 6000 ft above ground level, but the 
effectiveness of the generally light winds in diluting contaminants horizontally is limited. 
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Clear skies and light winds have a negative effect on nighttime dispersion, causing strong, shallow 
surface inversions to form. These inversions can severely restrict near-surface vertical and horizontal 
dispersion. Inversions are especially strong during the winter. Drainage winds can fill lower areas with 
cold air, thereby creating deeper inversions, which are common toward the Rio Grande valley on clear 
nights with light winds. Canyons can also limit dispersion by channeling air flow. Strong, large-scale 
inversions during the winter can limit vertical mixing to under 3000 ft above ground level. 

Dispersion is generally greatest during the spring, when winds are strongest. However, deep vertical 
mixing is greatest during the summer. Dispersion is generally low during summer and autumn, when 
winds are light. Even though low-level winter dispersion is generally greater, intense surface inversions 
can cause least-dispersive conditions during the night and early morning. 

During the winter, the frequencies of atmospheric dispersive capability sampled at T A-59 are 52% 
unstable (Stability Classes A through C), 21% neutral (Class D), and 27% stable (Classes E and F). The 
frequencies are 44%, 22%, and 34%, respectively, during the summer. These stability category 
frequencies are based on measured vertical wind variations. Stability generally increases (the winds 
become less a1spersive) toward the va1iey. 
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3.0 QUALITY ASSURANCE PROJECT PLAN 

This chapter describes the manner in which the Los Alamos National Laboratory (the Laboratory) 
Environmental Restoration (ER) Project conducts the Resource Conservation and Recovery Act (RCRA) 
corrective action process. Section 3.1 presents background information related to the documentation and 
management of sites being addressed by the ER Project. Section 3.2 describes the technical assessment 
strategy, which is designed to be applicable at various spatial scales required by the variety of sites under 
investigation. Section 3.3 presents field sampling procedures. Section 3.4 discusses site management 
and record keeping procedures. 

3.1 Background 

The ER Project approach to implementing the corrective action process at the Laboratory is based on the 
Subpart S initiative (Proposed Rule, 40 CFR Parts 264, 265, 270, and 271, "Corrective Action for Solid 
Waste Management Units (SWMUs) at Hazardous Waste Management Facilities," Federal Register, Vol. 
55, pp. 30798-30884) to RCRA. This approach integrates 

• a modified version of the US Department of Energy's (DOE's) streamlined approach for 
environmental restoration (DOE 1996, 59598}; 

• the US Environmental Protection Agency's (EPA's) data quality objective (DQO) process (EPA 
1994, 44324), Region 6 draft risk management strategy (EPA 1998, 63140), risk assessment 
guidance for Superfund (EPA 1989, 08021; 1991, 58234; 1998, 59600), and accelerated cleanup 
model (EPA 1993, 45358); and 

• "The Plug-In Approach: A Generic Strategy to Expediting Cleanup" (DOE 1999, 64792). 

The ER Project corrective action approach follows the requirements of DOE Order 414.1, "Quality 
Assurance," and 10 CFR 830.120, "Quality Assurance Requirements," as implemented in the ER Project 
Quality Management Plan (Environmental Restoration Project 1998, 59575). In addition, the ER Project 
approach is responsive to the guidance provided by the New Mexico Environment Department (NMED) 
Hazardous and Radioactive Materials Bureau guidance document, "RPMP Document Requirement 
Guide" (NMED 1998, 57897). 

All work conducted under this plan is done in accordance with internal administrative controls such as 
quality procedures and/or standard operating procedures (SOPs). In addition, the work that is performed 
meets Laboratory requirements for Integrated Safety Management. 

The ER Project collaborates with other Laboratory environmental organizations. Three institutional plans 
that require close interaction with the ER Project include the hydrogeologic work plan (LANL 1998, 
59599), the watershed management plan (in development), and the habitat management plan (in 
development). 

3.1.1 Corrective Action Sites 

EPA regulations [40 CFR 270.14(d)] require that applicants for operating or post-closure permits submit 
"reasonably available" information that identifies SWMUs at the facility requesting the permit. In addition, 
40 CFR 270.14(d) requires that the facility identify the potential for release at each SWMU. To meet these 
requirements and to fulfill the site assessment phase of the RCRA process, the ER Project identified 
potentially contaminated sites at the Laboratory and listed those sites within the SWMU report 
(International Technology Corporation 1988, 11646; 11647; 11648; 11649; LANL 1990, 7511; 7512; 
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7513; 7514). These sites were identified based on records searches, open literature surveys, interviews 
with (then) current and former employees, preliminary assessments, and site inspections. 

Based on the findings of the SWMU report, EPA Region 6 identified a subset of sites to be included in 
Module VIII of the Laboratory's Hazardous Waste Facility Permit, issued to the Laboratory in 1989 (EPA 
1990, 1585). The remaining sites identified in the SWMU report but not listed in the permit were retained 
within the ER Project for investigation as areas of concern (AOCs). Unless an investigation reveals that 
the AOC should be added to Module VIII, AOCs are investigated and, if necessary, remediated under 
DOE authority and other applicable authorities (such as the Toxic Substances Control Act) in compliance 
with applicable regulations. 

SWMUs and AOCs collectively are called potential release sites (PRSs). In the SWMU report, each PAS 
was assigned a unique alphanumeric identifier. To make the corrective action process for these PRSs more 
manageable, the ER Project originally grouped them into 24 operable units (OUs). These PRSs are 
discussed in detail in the 24 RCRA facility investigation (RFI) work plans (one for each OU) prepared by the 
ER Project between 1990 and 1996. These plans are available in the Laboratory's Public Reading Room. 

From October to December 1997, the ER Project reorganized to improve the efficiency and effectiveness 
of corrective actions at the Laboratory. PRSs were assigned to three major areas of investigation: the 
canyons and PRSs situated in canyons; the major material disposal areas (MDAs) and the PRSs located 
near them; and all other RCRA corrective action sites not assigned to canyons or MDAs. 

To further facilitate corrective actions, in December 1998, the ER Project and the NMED developed 
criteria for and started the process of consolidating PRSs that are related by contaminant source, 
geographic location, and potential cumulative risk. All sites in the original Module VIII of the J...e.Po!~tory's 
Hazardous Waste Facility Permit (EPA 1990, 1585) were evaluated. A crosswalk between the 
consolidated PRSs and the original PRSs is included as Appendix B of this document. The consolidation 
process is revisited as new information becomes available, and changes are formalized annually in 
connection with the annual unit audit. 

In 1999, the ER Project developed a strategic roadmap to project completion. This initiative examined 
alternative paths to project completion and objectively identified the optimal (i.e., compliant and cost
effective) path. The optimal path is a more fully integrated approach to corrective actions, focusing on 
PRSs within watersheds together, rather than independently. The integrated technical strategy resulting 
from the roadmap exercise incorporates these elements: 

• characterization and assessment of the nature, extent and migration pathways of potentially 
interacting contamination within watersheds (or aggregates therein); 

• integrated risk-based corrective-action decisions, taking into account not only human health 
based risks, but also ecological risks and other regulatory considerations; 

• an objective basis for prioritizing ER project work; and 

• early and proactive interactions with regulatory agencies regarding work process and products. 

The technical aspects of the integrated strategy provide a consistent platform for the ER Project to 
conduct RCAA corrective action process within a watershed, linking work performed by the Canyons, 
MDAs, and the RCRA Corrective Action Sites Focus Areas. 

Hereafter, for simplicity in this document, the term corrective action site, or simply "site," is used to refer to 
a single PRS; a consolidated PAS; an aggregate of single and/or consolidated PASs (including MDAs) 
and affected media (soil, sediment, and/or water) within a canyon; or an entire watershed. 
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3.1.1.1 Watershed Aggregates 

In conjunction with the administrative authority, the ER Project grouped the canyons that comprise and 
immediately surround the Laboratory into eight watersheds. A watershed comprises one or more mesas, 
all the drainages from those mesas, and the major canyon into which the drainages converge. 

Within each watershed, all potentially contaminated sites located on the mesa tops and slopes and the 
canyon floors were grouped into site aggregates. In addition, the major canyon in each watershed and the 
drainages that converge into that canyon were grouped into an aggregate. There are eight canyon 
aggregates (one for each watershed). The following criteria were used to group aggregates within 
watersheds: 

• geologic and hydrologic features, 

• manageability of the number and size of known or potentially contaminated sites, 

• proposed surface water monitoring stations, and 

• parcels slated for land transfer. 

Figure 3.1-1 shows the watersheds and delineates the site aggregates within each watershed. Table 
3.1-1 lists, by watershed, 

• each canyon aggregate and site aggregate within the eight watersheds; 

• regional wells scheduled for installation, following the hydrogeologic work plan (LANL 1998, 
59599); and 

• MDAs and technical areas (TAs) within the watersheds. 

The ER integrated approach to corrective actions is consistent with the EPA's philosophy described in the 
Clean Water Action Plan: "Focusing on the whole watershed helps strike a balance among efforts to 
control point source pollution and polluted runoff, and protect drinking water sources and sensitive natural 
resources such as wetlands. A watershed focus also helps to identify the most cost-effective pollution 
control strategies [including corrective actions] to meet clean water goals. Working at the watershed level 
encourages the public to get involved in efforts to restore and protect their water resources and is the 
foundation for building strong clean water partnerships. The watershed approach is the best way to bring 
state, tribal, federal, and local programs together to more effectively and efficiently clean up and protect 
waters." (EPA 1998, 64009). 

3.1.1.2 Regional Aquifer 

The Laboratory places a high priority on protecting the regional aquifer as a source of drinking water. The 
regional groundwater system is being investigated outside the watershed corrective action framework 
through the institutional hydrogeologic work plan (LANL 1998, 59599). This characterization program is 
jointly implemented by the Laboratory's Water Quality and Hydrology Group (ESH-18) and the ER 
Project. Through the installation of 32 regional groundwater wells, the Laboratory will characterize the 
groundwater hydrology in the region of the Laboratory, and will, if necessary, evaluate the potential 
impact of past and current environmental releases on groundwater quality. Working in conjunction with 
the administrative authority, the ER Project acts as the construction manager for the regional wells and 
ensures that the Laboratory's groundwater monitoring program meets regulatory requirements. 
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Table 3.1-1 

Canyon and Site Aggregates Within Watersheds 

MD As Regional Wells TAs 
Site Within Within Within 

Watershed Aggregates Watersheds Watersheds* Watersheds 

Los Alamos/ Los Alamos/ Pueblo Canyons (1) MDAS R-1. R-2, R-3, 00, 02, 03, 19, 
Pueblo (1) Middle Los Alamos/DP (2) MDAV R-4, R-5, R-6, 21, 26, 30, 31, 

Pueblo (3) MDAT R-7, R-8, R-9 32, 41, 43, 45, 
Upper Los Alamos (8) MDAA 53,61, 73 
Sayo (9) MDAU 
Rendija/Sarrancas/Guaje (23) 
Lower Los Alamos (24) 

Mortandad (2) Mortandad Canyon (4) MDAC R-13, R-14, R-15, 00, 03, 04, 05, 
Middle Mortandad/Ten-Site (5) MDAW R-16 35, 42, 46, 48, 
Upper Mortandad (10) MDAX 50, 51' 52, 54, 
Middle Canada del Suey (13) 55, 
Upper Canada del Suey (14) 
Lower Mortandad/Canada del Suey (25) 
Lower Mortandad/Cedro (26) 

Water/ Canon de Water Canyon/Canon de Valle (6) MDAP R-23, R-24, R-25, 08, 11, 13, 14, 
Valle (3) Canon de Valle (7) MDAR R-26, R-27, R-28, 15, 16, 25, 36, 

S-Site/Martin (15) MDAZ R-29 37,49 
Potrillo/Fence ( 16) MDAS 
Upper Water (27) MOAN 
Lower Water/Indio (28) MDAAA -

Pajarito( 4) Pajarito Canyon ( 11) MDAG R-17, R-18, R-19, 03, 06, 07, 08, 
Lower Pajarito (12) MDAH R-20, R-21, R-22 09, 12, 14, 15, 
Threemile (19) MDAL 18, 22, 27, 36, 
Starmer/Upper Pajarito (20) MDAM 40, 50, 54, 59, 
Twomile (30) MDAF 64,69 

MDAQ 

Sandia (5) Sandia Canyon (17) None R-10, R-11, R-12 03, 20, 53, 60, 
Upper Sandia (18) 61,72 
Lower Sandia (29) 

Ancho (6) Ancho Canyon (21) MDAAS R-30, R-31, R-32 33,39,49 
North Ancho (22) MDAY 
South Ancho (31) 

Chaquehui (7) ChaquehuiCanyon(32) MDAD None 33 
Chaquehui (33) MDAE 

MDAK 

Frijoles (8) Frijoles Canyon (34) None None 00,57 
Frijoles (35) 

Note: Numbers within parentheses indicate work schedule priority ranking for each watershed and for site aggregates within each 
watershed. 

* Includes wells that are planned or installed. 

If groundwater contamination is found during the installation of the regional groundwater characterization 
wells, the source, extent, and potential impact of that contamination is determined. If contamination in 
accessible groundwater is found to be associated with historic releases from an ER Project site, 
contaminant concentrations are compared with maximum contaminant levels (MCLs). When MCLs are 
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exceeded at a site, the site is evaluated for further action, such as risk assessment, corrective remedy, or 
other action agreed upon by the ER Project and the NMED. 

3.1.2 Work Schedule 

The efficient investigation of its corrective action sites requires that the ER Project prioritize the work it is 
to accomplish. In 1999, the watershed aggregates were prioritized with the consensus of the 
administrative authority. Each characterization and assessment activity within an aggregate was 
prioritized based on site information, such as risk reduction, regulatory commitments, and stakeholder 
concerns. 

Each year after receiving information regarding annual budget targets, the ER Project prepares a draft 
work schedule based on the prioritization and presents it to the administrative authority for concurrence. 
Upon concurrence, the ER Project submits the final work schedule as Appendix E of this document. 

3.1.3 Corrective Action Process 

The objective of the ER Project is to complete corrective actions at every site under its purview or, in 
some cases, to turn the site over to the appropriate Laboratory facility or operational group for long-term 
monitoring. Corrective actions are considered complete at a site when 

• the ER Project has demonstrated and documented that the site either poses no risk to human 
and ecological receptors or that the risk is acceptable; or a final remedy is evaluated, selected, 
and implemented to reduce or eliminate risk, and 

• the administrative authority has concurred. 

Originally, the EPA prescribed a three-step process for completing corrective action for releases: the RFI, 
the corrective measures study (CMS), and corrective measures implementation (CMI). The purpose of the 
RFI is to characterize the nature and extent of, and risk posed by, contamination. The purpose of the 
CMS is to optimize an approach to reduce risks identified in the RFI. The purpose of the CMI is to 
execute the optimal remedy identified in the CMS. The EPA reevaluated this prescriptive three-step 
process through the Subpart S initiative to identify and implement improvements to the program's speed, 
efficiency, protectiveness, and responsiveness, and to focus the program more clearly on environmental 
results. Subpart S replaces the RFI/CMS/CMI process with the following evaluations necessary to make 
good cleanup decisions: 

• initial site assessment, 

• site characterization, 

• interim actions, 

• remedy evaluation, and 

• implementation . 

Generally, initial site assessment and site characterization achieve the objectives of the RFI, while 
remedy evaluation and implementation achieve the objectives of the CMS/CMI. However, Subpart S 
provides flexibility in attaining these objectives. 
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Initial site assessment and characterization may be completed with existing information, but generally 
require additional investigation. These investigations are performed according to specifications within 
work plans or sampling and analysis plans (SAPs). 

Based on the results of the site assessment and characterization, interim actions (lAs) and/or final 
remedies may be warranted. lAs and final remedies may include one or more of the following: 

• removing contamination at a site such that it poses acceptable risk, 

• stabilizing contamination at a site such that it poses acceptable risk, 

• treating contamination at a site such that it poses acceptable risk, and/or 

• controlling exposure to contamination at a site such that it poses acceptable risk. 

Any one of these methods toward completion may involve short- or long-term monitoring of environmental 
media at the site to ensure protectiveness. 

At sites that require some remedial action to reduce risk, remedial action may be implemented through 
the process of interim action, accelerated corrective action (ACA), conditional remedy, or CMS/CMI. An 
interim action (proceeding at risk) or interim measure (IM) (requiring NMED approval) may be 
implemented to reduce a risk to human health or the environment that was identified during assessment 
or characterization. However, the interim action or IM does not necessarily represent the final remedy. 
Module VIII of the Laboratory's Hazardous Waste Facility Permit lists nine factors that may be considered 
in determining the need for IMs (EPA 1994, 44146). ACAs are appropriate for sites that have both a clear 
remediation goal and a known means of achieving this goal, and may be conducted as voluntary 
corrective actions (VCAs) (proceeding at risk) and voluntary corrective measures (VCMs) (requiring 
NMED approval). Conditional remedies may be necessary for sites that are associated with active 
facilities, thus precluding the timely application of a final remedy. Finally, CMSs/CMis are appropriate for 
unique complex sites, where the optimal remedy is not known. 

In implementing the corrective action process, the ER Project is consistent with the requirements of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) regarding natural 
resource protection. 

3.1.4 Reporting 

Independent of the particular approach undertaken at a site (e.g., RFI/IM, RFI/ACA, RFI/CMS/CMI), all 
phases of the corrective action process are thoroughly documented by the ER Project as work 
progresses. All reports meet the requirements specified in Module VIII of the Laboratory's Hazardous 
Waste Facility Permit. Module VIII reporting requirements are summarized in Appendix D of this 
document. 

In general, proposed work is documented in plans that are approved by the administrative authority. 
Completed work and final remedial actions are documented in reports that also must be approved by the 
administrative authority. Each plan/report is discussed in the remainder of Section 3.1.4. 

3.1.4.1 Implementation Plans 

To further document specific technical approaches, the ER Project is writing implementation plans for the 
Canyons Investigations Focus Area and for the MDAs Focus Area. The purpose of these implementation 
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plans is to further describe the technical approach for completing investigations and assessments for 
canyons (i.e., canyon sediment, surface water, and alluvial systems) and MDAs, specifically. The 
Canyons implementation plan will be based on the administrative authority-approved core document for 
Canyons investigations (LANL 1997, 62316), and the MDAs Focus Area implementation plan will be 
developed in coordination with the administrative authority, based on the draft MDAs core document 
(LANL 1999, 63984) and "The Plug-In Approach: A Generic Strategy to Expediting Cleanup" (DOE 1999, 
64792). These implementation plans will be used in conjunction with this IWP to implement the integrated 
technical strategy. 

(a) Implementation Plan for Canyons Investigations Focus Area 

To attain sufficient understanding of the presence and movement of contamination within each 
watershed, the ER Project completes canyon investigations prior to completing investigations at PRSs 
within an aggregate. Canyons investigations are implemented in accordance with previously approved 
work plans developed under the core document for canyons investigations (LANL 1997, 62316), or new 
work plans developed under the Canyons implementation plan. The Canyons implementation plan will 
describe technical approaches used for characterization of sediment, surface-water, and alluvial 
groundwater and assessment of human-health and ecological risk. Data collected in an investigation of 
each of the media are evaluated in the context of a conceptual model to identify potentially important 
uncertainties; to focus subsequent data collection to reduce those uncertainties; and to support corrective 
action decisions. The approach is designed to efficiently identify and focus on the nature and extent of 
chemicals of potential concern (COPCs) and their fate and transport. These data are used to support 
quantitative assessments of human health and ecological risk, and the reasonably anticipated potential 
impact of contaminantmigration. 

(b) Implementation Plan for MDAs Focus Area 

Investigations at MDAs will, in general, proceed according to the priority of the aggregate within which 
each MDA exists. MDA investigations will be documented in newly generated work plans approved by the 
administrative authority, and the work plans will be based on the investigation approach described in the 
MDAs Focus Area implementation plan. In keeping with the ER Project strategy of early and proactive 
interactions with the administrative authority, the MDAs Focus Area implementation plan is being 
developed by representatives from the University of California/LANL, DOE, and NMED. 

The larger mesa-top MDAs under investigation by the ER Project are complex sites, having multiple 
contaminants and multiple exposure pathways, and likely requiring corrective measures and long-term 
surveillance and monitoring. Many of these MDAs are characterized by common histories, common 
affected media, and common contaminant types. The premise of the MDAs implementation plan is that 
similarities between many MDAs can be used to efficiently focus data collection, risk evaluations, and 
alternative analyses while reducing repetitive documentation and enhancing consistent corrective-action 
decisions. 

The MDA implementation plan will describe a generic approach to MDA investigations and assessments, 
applying the knowledge gained from previous experience at a lead MDA as the basis and justification for 
investigations and assessments at other similar MDAs. A lead site is one that is judged to most likely 
represent expected site conditions for a group of sites. The lead site is evaluated first and serves as the 
basis for determining appropriate response actions. Once the lead site is evaluated in terms of 
appropriate response-action alternatives, the decision basis is formed. The lead-site evaluation and the 
decision rules used to determine the applicability of generic remedies evaluated for the lead site will be 
included in the MDAs Focus Area implementation plan. 
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This concept of using similarities between sites to streamline response planning and implementation is 
embodied in EPA's presumptive remedy policy (EPA 1993, 65209). The ER Project decision process for 
MDAs, uses an effective and widely used generic strategy known as the "plug-in" approach. 

3.1.4.2 RFI Work Plans/SAPs and Reports 

The ER Project developed initial work plans for each of the 24 OUs within which originally defined sites 
were organized. These work plans are implemented to the extent that they achieve the objectives of the 
watershed approach to site aggregation. When significant deviations from the original work plans are 
necessary to achieve the objectives of aggregate assessments, new work plans (or SAPs) are written and 
submitted to the administrative authority. Generally, a work plan is approved by the administrative 
authority before fieldwork begins. However, the ER Project may decide to proceed at risk and initiate RFI 
activities through a modified investigation or an accelerated cleanup. A modified investigation is 
performed without regulatory approval if the fundamental scope of the investigation has not changed. 

In executing the integrated technical strategy, prioritized aggregates may require integrated SAPs. At an 
aggregate scale, integrated SAPs allow multiple PRSs to be evaluated using existing integrated data sets 
and allow more efficient identification of data gaps for risk determination at the appropriate scale. 

The ER Project documents the results of site assessment and characterization in RFI reports. RFI reports 
either propose corrective action recommendations (such as no further action [NFA], additional sampling 
and analysis, ACA, conditional remedies, CMS), or in some cases provide sufficient data (describing 
contaminant nature, extent, fate, and transport) to support a site decision. 

3.1.4.3 No Further Action Proposals 

Sites that are investigated by the ER Project may be composed of a single PRS, a consolidated PRS, an 
aggregate of several single and/or consolidated PRSs, or a canyon system. Each PRS or consolidated 
grouping of PRSs is proposed for NFA when the ER Project documents that it meets one or more of the 
following criteria. 

Criterion 1. The site does not exist, is a duplicate of another site, cannot be located, or is located within 
another site and has been or will be investigated as part of that site. 

Criterion 2. The site was never used for the management (i.e., generation, treatment, storage, or 
disposal) of RCRA solid or hazardous wastes and/or constituents. 

Criterion 3. The site is not known to have released nor is it suspected of releasing or having released 
RCRA solid or hazardous wastes and/or constituents to the environment. The term 
"release" means any spilling, leaking, pouring, emitting, emptying, discharging, injecting, 
pumping, escaping, leaching, dumping, or disposing of hazardous wastes (including 
hazardous constituents) into the environment. 

Criterion 4. The site is regulated under another state and/or federal authority. If the site is known to 
have released or is suspected of releasing or having released RCRA solid or hazardous 
wastes and/or constituents to the environment, it has been or will be investigated and/or 
remediated in accordance with applicable state and/or federal regulations. 

Criterion 5. The site was characterized or remediated in accordance with current applicable state and/or 
federal regulations, and the available data indicate that contaminants pose an acceptable 
level of risk, assuming current and projected future land use. 
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3.1.4.4 ACA Plans and Reports 

The ER Project proposes ACA for sites that have both a clear remediation goal and an obvious method 
for implementing that goal. Proposed ACAs are described in fact sheets submitted to the administrative 
authority. Completed ACAs are documented in final reports. The administrative authority reviews the fact 
sheets and may request more information in the form of a site visit or presentation to determine if the site 
is appropriate for ACA and if the site needs enhanced regulatory involvement. Sites that do not require 
enhanced administrative authority involvement are VCAs. Sites that do require enhanced administrative 
authority involvement are VCMs. 

VCA plans are provided to NMED for informational purposes. VCM plans must be approved by NMED 
before activities described in the plan are implemented. The ER Project proceeds with the implementation 
of a VCM plan if approval from NMED is not received within 45 days of submittal. Both VCA and VCM 
final reports describing the corrective action must be approved by NMED to achieve NFA. An ACA is 
considered a final corrective action when it is documented to meet Criterion 5 of the NFA criteria listed in 
Section 3.1.4.3 of this document. 

3.1.4.5 CMS/CMI Plans and Reports 

When a CMS is required in order to evaluate multiple alternative remedies, the ER Project submits a CMS 
plan to the administrative authority. The CMS plan describes how the ER Project proposes to evaluate 
alternative remedies. In general, the alternative remedies are evaluated according to the EPA threshold 
and balancing criteria, and a preferred remedy is proposed based on the outcome of the evaluation. The 
preferred remedy is described in a CMS report. - -._ ~ ·~ 

Proposed remedies must 

• be protective of human health and the environment; 

• attain media cleanup standards; 

• control the source(s) of releases so as to reduce or eliminate, to the extent practicable, further 
releases; and 

• comply with applicable standards for waste management. 

Those remedies that meet the previously mentioned threshold criteria are then evaluated against a set of 
balancing criteria to identify the optimal remedy that provides the best relative combination of attributes. 
The five balancing criteria are 

• long-term reliability and effectiveness; 

• reduction in toxicity, mobility or volume of waste; 

• short-term effectiveness; 

• implementability; and 

• cost. 

March2000 
Revision 8 

3-10 ER19990200 



Installation Work Plan 

After approval of the CMS report and upon NMED request, the ER Project prepares a CMI plan. The CMI 
plan includes detailed construction plans for implementing the preferred remedy. In some cases, the 
technical details may have been provided in the CMS report. CMI plans contain the criteria used to 
demonstrate the implementation of the remedy. Upon completion of a remedy, the ER Project submits a 
request for a Class Ill permit modification for removal of the site from Module VIII of the Laboratory's 
Hazardous Waste Facility Permit. The request must contain certification that the CMI was implemented in 
accordance with the approved plan and the corrective action meets Criterion 5 of the NFA criteria listed in 
Section 3.1.4.3 of this document. 

3.1.4.6 Watershed Reports 

Upon completion of all site assessments and required corrective actions within each of the eight 
watersheds under investigation by the ER Project, watershed reports may be prepared and submitted to 
the administrative authority for informational purposes. Each watershed report documents any long-term 
stewardship activities, such as monitoring and contingency responses to be assumed by the institution 
after completion of ER Project activities and may be part of the ER Project closeout document submittal 
to the DOE. 

3.1.4. 7 Groundwater Plans and Reports 

In general, the ER Project characterizes the regional groundwater system through the implementation of 
the Laboratory's hydrogeologic work plan (LANL 1998, 59599). The objective of the hydrogeologic work 
plan is to characterize the presence and movement of groundwater through the Pajarito Plateau to the 
regional aquifer. Through the installation of groundwater wells, data sufficient to model the groundwater 
system as a whole will be collected. The results of well installation, data collection, modeling, analysis, 
and interpretation are reported to the administrative authority on an annual basis by the Laboratory. 
These results are integrated into the ER Project watershed-focused corrective action process. If 
groundwater contamination is detected in accessible water during well installation, the source, extent and 
potential impact of the contamination is investigated jointly by the ER Project and the Laboratory's Water 
Quality and Hydrology Group. If contamination detected in accessible groundwater is found to exceed 
MCLs, subsequent actions occur according to plans developed in consultation with the administrative 
authority. If groundwater contamination is directly attributable to a historic release from a corrective action 
site, the corrective action process for that site specifically incorporates groundwater investigations, 
assessment, and (if necessary and practicable) remediation. Other organizations within the Laboratory 
have the responsibility to investigate and remediate any release resulting from current operations. 

When the hydrogeologic system beneath a watershed is characterized to the extent that it can be 
confidently integrated with the other components of the watershed system already investigated and 
remediated (as necessary}, the ER Project completes a deep groundwater aggregate report for the 
watershed, which is provided to the NMED for informational purposes. 

3.1.5 Permit Modifications 

Elimination of sites for which corrective actions have been completed and the identification of new sites 
are formalized through modification of Module VIII of the Laboratory's Hazardous Waste Facility Permit 
(EPA 1994, 44146). The permit modification must be conducted according to the procedure established in 
Module VIII. The modification process includes a formal public comment and revision period before 
written notice of the modification to the permit is issued. 
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A determination of NFA does not preclude the administrative authority from requiring continued or 
periodic monitoring of environmental media and/or further investigations, studies, or remediation at a later 
date under circumstances specified in Module VIII of the Laboratory's Hazardous Waste Facility Permit 
(EPA 1994, 44146). 

3.2 Assessment Strategy 

The ER Project assessment strategy is based on the EPA DOO process (EPA 1994, 44324) and on EPA 
and NMED guidance for risk-based decision-making (EPA 1989, 08021; 1997, 59370; 1998, 59600; 
NMED 1998, 57761 ). Section 3.2 describes the ER Project approach to defining, collecting, and 
evaluating the data needed to make decisions in the ER Project corrective action process illustrated in 
Figure 3.2-1. The assessment strategy incorporates the following basic operating principles identified by 
the EPA to guide each element of the corrective action process (SubpartS): 

• Corrective action activities focus on results. Ultimately, all activities in the ER Project corrective 
action process support a demonstration of NFA, signifying that the site does not pose 
unacceptable risks. 

• Corrective action activities are phased. A demonstration that NFA is achieved can be 
accomplished at various stages within the corrective action process. 

• Corrective action decisions are based on degree of risk. At sites where a release is known to 
have occurred, the site is characterized and remediated (as necessary) in accordance with 
current applicable state or federal regulations to the degree that contaminants pose an 
acceptable level of risk, assuming current and projected future land use. 

The ER Project makes cleanup decisions on the basis of ecological risks and risks to the environment, in 
addition to human-health risks. While human-health risk can be evaluated over a relatively small area, 
ecological risk assessment requires an understanding of the nature and extent of contamination across 
much larger areas, such as aggregates. Decisions that are protective of water resources in general also 
require an understanding of the presence and movement of contamination within an entire watershed. 

Sites are combined at the appropriate spatial scale to support risk-based corrective action decision
making. In addition, sites are combined based on size, geography, common contaminants, common 
transport pathways, common land use or receptor habitat, and programmatic considerations. 

To attain sufficient understanding of the presence and movement of contamination within each 
watershed, the ER Project completes canyon investigations prior to completing investigations at PRSs 
within an aggregate. The canyon sediment, surface water, and alluvial water data provide information on 
the presence or absence of specific contaminants within an aggregate or a watershed. This information is 
used to focus characterization efforts at PRSs within the aggregate or watershed, and to establish the 
nature and extent of contamination associated with those PRSs. For example, if there is no evidence of 
migration of a particular contaminant within a watershed, then that information will support the decision 
that contaminant nature and extent have been characterized for a PRS where that same contaminant is 
not detected outside the perimeter of the site. 

3.2.1 Corrective Action Process Decisions 

Management decisions are required throughout the corrective action process (see oval boxes, Figure 
3.2-1 ). These decisions are addressed at various spatial scales to ensure protectiveness at both the site 
and the watershed levels. 
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3.2.1.1 Qualification for NFA Criterion 1 or 2 

For some sites, NFA is proposed without undertaking fieldwork. Existing information must be of sufficient 
quality and quantity to document that one of the following conditions for NFA exists at the site: 

• the site does not exist, is a duplicate site, or is located within and will be investigated as another 
site (NFA Criterion 1 ), or 

• the site was never used for management of RCRA solid wastes or hazardous wastes and 
or/constituents (NFA Criterion 2). 

3.2.1.2 Qualification for NFA Criterion 4 

Some sites initially identified as ER Project sites are more appropriately managed under an authority 
other than RCRA corrective action. Sites that are now or have ever been managed in accordance with a 
state or federal authority other than RCRA corrective action are proposed for NFA under NFA Criterion 4. 
Sites where a release has occurred can be proposed under NFA Criterion 4 only if it can be documented 
that the release was or will be investigated and/or remediated in accordance with the applicable state 
and/or federal requirements. 

If the site does not meet Criterion 1, 2, or 4, a site conceptual model is developed. (Qualification for NFA 
Criterion 3 is discussed in Section 3.2.1.4.) 

3.2.1.3 Site Conceptual Model Development 

Corrective actions are based on a site conceptual model. The conceptual model is a representation of site 
conditions and conveys what is known or suspected about sources, releases and release mechanisms, 
contaminant fate and transport, exposure pathways, and potential receptors. A conceptual model 
incorporates information available at any given time and evolves as more information becomes available. 
Figure 3.2-2 presents the ER Project conceptual model for a generic watershed aggregate. 

A conceptual model is used to test hypotheses, to support risk-based decision-making, and to aid in the 
identification and design of potential remedial alternatives. Thus, the conceptual model is refined as new 
data become available until it supports a demonstration of acceptable risk. 

The ER Project follows a systematic approach for developing and revising site conceptual models 
(including mathematical and computational tools) to ensure that conceptual models are consistent for sites 
within a common environmental system (e.g., groundwater basin or watershed). In addition, the conceptual 
model of the deep groundwater system is entirely consistent with the conceptual model updated annually 
through the hydrogeologic work plan. The ER Project approach for developing a conceptual model is 
based on guidance from the EPA Region 6 draft risk management strategy (EPA 1998, 63140) and 
incorporates the recommendations of the international working group of the biospheric model validation 
study (Davis et al. 1999, 63521; van Dorp et al. 1999, 63522; Watkins et al. 1999, 63523). 

To develop conceptual models, the ER Project uses the following tools: 

• land-use, physical, ecological, and release profiles (EPA 1998, 63140); 

• comprehensive and site-specific interaction matrices (Davis et al. 1999, 63521; van Dorp et al. 
1999, 63522; Watkins et al. 1999, 63523); and 

• mathematical and computer models. 
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In the development of conceptual models, the ER Project uses the following data sources: 

• PRS and MDA data; 

• canyons sediment data; 

• groundwater, alluvial water, and surface water data; 

• hydrologic or geologic data, including model results; 

• Environment, Safety, and Health Division (ESH) surveillance data; 

• Pueblo sampling data when available; and 

• other non-ER data that may be applicable. 
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(a) Land-Use Profile 

The land-use profile represents the various man-made features present on or near a site that may affect 
the characterization of the site and its assessment of potential risk. Land-use features may include 

• buildings, 

• other surface or near-surface structures, 

• property boundaries, 

• nearby population centers, and 

• land-use plans (both current and long-range). 

(b) Physical Profile 

The physical profile represents the features and processes of the site that affect the release, fate and 
transport, and biological receptors of contaminants. The physical profile includes topographic 
characteristics and any natural conditions, industrial conditions, and disturbances that affect the site, 
including other known or potential sources of environmental contamination. Physical profile features 
include 

• topography, 

• meteorology, 

• amount of vegetation cover, 

• surface-water hydrology, 

• surface geology, 

• subsurface geology, 

• groundwater hydrology, and 

• ambient media chemistry . 

(c) Ecological Profile 

The ecological profile represents the ecosystems and habitats present at and surrounding the site and 
defines the potential ecological receptors for the site. Because of its elevation gradient and complex 
terrain, the Pajarito Plateau supports multiple ecosystems and habitats. For the past several years, the 
ER Project and other Laboratory environmental programs have studied components of the regional 
ecosystem. These efforts have resulted in several data sets maintained by the Laboratory's ESH Division. 
The ER Project uses these data sets as its primary sources in developing ecological profiles for 
conceptual models. 

Generally, multiple ecological profiles are required to assess sites. The variability of available water on 
the Pajarito Plateau results in a highly inhomogeneous habitat distribution, especially throughout the 
watersheds. Use of the ER Project ecological scoping checklist ensures that all appropriate ecological 
components are included in the conceptual model (Environmental Restoration Project 1999, 64783). 
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(d) Release Profile 

The release profile represents the contaminant release processes and the nature and extent of COPCs at 
a site. The release profile is combined with the physical profile to complete information about the nature, 
extent, fate, and transport of chemical contaminants within the conceptual model. One or more release 
profiles may be required to provide sufficient information about residual contamination at a site, 
depending on the persistence, mobility, and toxicity of COPCs present, and the physical profiles of the 
system. 

Existing information and field data are the primary sources used to develop the release profile. Fate and 
transport models may be used in combination with existing information and field data to develop the 
release profile for complex sites, watershed aggregates, and entire watersheds. Ultimately, data 
characterizing all residual contamination is combined to complete a composite release profile for a 
watershed. The composite release profile identifies simultaneous exposures across multiple media and 
pathways. 

(e) Interaction Matrices 

The ER Project uses the interaction matrix as a tool to aid in the documentation of decisions and 
identification of data gaps in the context of the site conceptual model. 

To derive an interaction matrix, the main features of a site are represented in the blocks that form the 
main diagonal of the matrix. The events and processes that link the main features are placed into the 
remaining blocks of the matrix following a clockwise convention. A chain of interactions through the matrix 
identifies a pathway. Figure 3.2-3 shows an example of a limited interaction matrix. 

Figure 3.2-3. 
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Limited interaction matrix (modified from Watkins et al. 1999, 63523, p. 359) 

A comprehensive interaction matrix is one that includes all the features, events, and processes for an 
entire system. The ER Project has developed a comprehensive interaction matrix for a generic Laboratory 
watershed (Figure 3.2-4). 
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A site-specific interaction matrix is one that is constructed to determine and document the contaminant 
transport and exposure pathways that will be included in the conceptual model for a specific site. The 
comprehensive watershed matrix provided in Figure 3.2-4 is the starting point for developing site-specific 
interaction matrices. Information gathered to describe the land-use, physical, ecological, and release 
profiles of a specific site is screened against the comprehensive matrix to identify site-specific transport 
and exposure pathways that will be included or excluded. 

Evaluating site-specific data in the context of the comprehensive matrix helps determine whether data are 

• demonstrated or judged to have significant impact, 

• demonstrated or judged to have insignificant impact, or 

• poorly understood. 

The process of screening site-specific information against the all-inclusive comprehensive interaction 
matrix ensures that all potential contaminant transport and exposure processes are considered explicitly. 
Thus, the derivation of the site-specific interaction matrix provides an additional means of documenting 
the decision process. 

Most information used to derive site-specific interaction matrices is obtained from the same reference 
documents (e.g., Chapter 2 of this installation work plan, RFI work plans and SAPs, environmental 
surveillance reports, biological assessments, threatened and endangered species habitat management 
plans, and the preliminary hydrogeologic atlas for Los Alamos National Laboratory [Environmental 
Restoration Project 1999, 64039]). 

(f) Mathematical and Computer Models for Conceptual Model Development 

In addition to feature profiles and interaction matrices, mathematical and computer models can be used in 
the development of conceptual models. For example, at sites containing persistent and mobile 
contaminants, computer models are used to estimate future conditions and to evaluate the potential 
consequences of rare events, such as large floods, or processes too slow to measure, such as 
groundwater flow and contaminant transport in unsaturated bedrock. 

The ER Project uses models that have undergone documented verification processes. Models are 
calibrated using site-specific data to ensure that measured conditions are captured. Models that simulate 
slow or long-term processes (i.e., greater than 50 years) cannot be validated in the strict sense of the 
term because there are no data with which to compare model predictions. 

A conceptual model forms the basis of addressing corrective action decisions at a site. The first decision 
the conceptual model addresses is determining if a release has occurred at a site. It also narrows the list 
of potentially risk-significant contaminants. 

3.2.1.4 Determination of a Release and Qualification for NFA Criterion 3 

Samples of environmental media are collected from the area within and/or surrounding a site and are 
analyzed for specific chemicals to determine whether a contaminant release has occurred. Evidence of a 
contaminant release is based primarily on whether COPCs are present at the site. The identification of a 
chemical as a COPC is determined differently for inorganic chemicals, radionuclides, and organic 
chemicals. 
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The process for determining if a release of an inorganic chemical or radionuclide has occurred at a site 
involves a two-step process. First, site concentrations of the chemical are compared with the background 
value (BY) or regional fallout concentration for that site. 

• Inorganic chemicals are compared with Laboratory media-specific BYs. 

• Naturally occurring radionuclides are compared with media-specific BYs. 

• Man-made radionuclides are compared with regional media-specific fallout concentrations. 

BY/fallout concentrations are provided in "Inorganic and Radionuclide Background Data for Soils, Canyon 
Sediments, and Bandelier Tuff at Los Alamos National Laboratory" (LANL 1998, 58093). 

Exceeding the media-specific BVs/fallout concentration for a single chemical does not necessarily 
indicate a release of that chemical because BYs are based on 95% upper tolerance limits and thus do not 
represent the maximum background concentration. For example, 1 concentration exceeding the BV out of 
a total site concentration data set of 100 samples would not indicate a release. Whereas 1 concentration 
exceeding the BV out of 5 samples generally would indicate evidence of a release. Thus, when a BY is 
exceeded, the entire data set of site concentrations is compared with the entire data set of 
background/fallout concentrations to determine if site concentrations are, indeed, distinguishable from 
background concentrations. Statistical methods are used to compare data sets. If the media-specific 
BY/fallout concentration is exceeded and the set of site concentrations is distinguishable from the 
background data set, then the chemical is identified as a COPC for the site. 

The determination of an organic chemical release at a site is based on whether the organic chemical is 
detected in a specific sample matrix using a specific analytical method. The analytical laboratory that 
analyzes samples reports the organic chemicals that were detected in each sample, and the ER Project 
validation process verifies each reported detection. Organic chemicals that are detected in one or more 
samples are identified as COPCs. 

If site-specific data indicate that no release has occurred (i.e., no COPCs are identified), the site is 
proposed for NFA under NFA Criterion 3. If COPCs are identified, the next step in the corrective action 
process is to characterize the extent of contamination at the site. 

3.2.1.5 Characterization of Contaminant Extent 

Determining the extent of contamination at a site ensures that corrective action decisions 
comprehensively consider all potentially risk-relevant contaminants. To accommodate the evaluation of 
multiple sources within an integrated watershed corrective-action framework, canyons data are used to 
determine investigation and assessment boundaries of aggregates. The ER Project then uses risk 
thresholds to bound extent of contamination. Contaminant extent is bounded when sufficient field data are 
available to demonstrate where these risk-based concentrations are not exceeded. 

This approach is consistent with EPA guidance, which states that "In delineating the nature and extent of 
contamination it may not be necessary to delineate to background concentrations in all cases. In some 
cases, information adequate to support cleanup decisions can be obtained through delineation to risk-based 
concentrations or other investigation endpoints." For simple sites containing one or more discrete sources of 
contamination, more traditional means of determining contaminant extent will be used, such as delineation to 
background concentrations or demonstrating a decreasing trend in contaminant concentrations. 

Where natural processes such as contaminant degradation are expected to control risk due to 
contamination, mathematical models, field data, and laboratory data may be used together to establish 
the presence and effectiveness of natural attenuation mechanisms (e.g., transport times that exceed 
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contaminant persistence). For certain complex sites, the ER Project uses information regarding the 
presence of natural attenuation mechanisms to demonstrate that contaminant extent is sufficiently well 
known to determine the need for risk-based corrective actions, and to evaluate potential remedies. 

After the extent of contamination is bounded sufficiently to ensure that potential risks can be assessed, 
the need for further action is determined. 

3.2.1.6 Determination of Further Action 

Once a release has been identified and quantified and the extent of contamination has been defined, the 
need for further action at an ER site generally is determined using a standard, phased, risk-assessment 
approach. In Figure 3.2-1, risk assessment is implicitly represented in the actions identified within the 
ovals and boxes that determine if further action is necessary, ultimately leading to proposal for NFA under 
Criterion 5. 

(a) Risk Screening 

Chemicals that are identified as COPCs in the release determination process are evaluated by human 
health and ecological screening assessments. In a human health screening assessment, potential risk to 
human health is estimated by calculating excess incremental cancer risk, annual dose rate, and/or hazard 
quotients/hazard indices (HQ/HI). During this process, maximum COPC concentrations (or 95% upper 
confidence limit [UCL] value of the means for each COPC) are compared with human health screening 
levels. Appropriate water quality standards are used for comparing maximum COPC concentrations or 
95% UCL values of the mean of COPCs in surface and/or groundwater. In an ecological s_cr~_~in~~ 
assessment, risk to ecological receptors is estimated by calculating HQ/His and estimating doses that 
indicate whether there is a potential for toxic effects to ecological receptors. Maximum COPC 
concentrations or 95% UCL values of the means of COPCs in soil and/or water are compared with 
appropriate ecological screening levels or water quality standards. When screening levels cannot be 
calculated because of insufficient chemical toxicity information, the chemical may be retained as a COPC 
requiring further evaluation (e.g., included in a baseline risk assessment). If the screening evaluation 
demonstrates that maximum chemical concentrations or 95% UCL values of the mean are below 
screening levels, further analyses of these chemicals are not necessary. 

Human Health Risk Screening 

The ER Project performs human health risk screening based on a residential exposure scenario only. 
Human health screening action levels (SALs) are developed for surface soils using this scenario. The 
application of SALs below 12 ft (the depth at which construction activities reasonably may be expected to 
occur) in solid environmental media (e.g., soil or tuff) is determined on a site-by-site basis. For most 
human health applications, risk-related soil SALs are appropriate for making site-screening decisions. 
SALs are derived and implemented as follows: 

• Nonradionuclide SALs are calculated using the most current available human health toxicity data, 
standard default values, algorithms, and equations. The derivation of nonradionuclide SALs 
adheres to the process detailed in Appendix C of this document. Parameters and equations used 
to calculate SALs are equivalent to those presented in EPA Region 6 media-specific screening 
levels (EPA 1999, 64637) 

• The values of excess incremental cancer risk (ICR) used to calculate nonradionuclide SAL values 
are consistent with the National Contingency Plan (40 CFR 300, "National Oil and Hazardous 
Substances Pollution Contingency Plan," Final Rule, Federal Register, Vol. 55, No. 46) and with 
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EPA guidance (EPA 1991, 58234), where risks at or below 10-s are considered negligible. An ICR 
of 1 o-6 is used to calculate SALs for EPA cancer Class A, B 1, and B2 carcinogens. An ICR of 1 o-5 

is used to calculate SALs for EPA cancer Class C carcinogens. EPA uses the less-restrictive risk 
level of 1 o-5 for Class C carcinogens because evidence for their carcinogenicity is not compelling. 

• Screening values for noncarcinogens are based on an HQ of 1. An HOof 1 represents the 
concentration below which an adverse effect is not expected even for sensitive populations. 
Based on NMED guidance in a screening assessment, SALs for noncarcinogens are divided by 
1 0 when 2 or more noncarcinogenic COPCs are identified. The purpose of the additional safety 
margin is to address the potential that 2 or more COPCs may affect similar target organs or organ 
systems. 

• For lead, a SAL of 400 mglkg is used in lieu of an independently calculated SAL because EPA
approved toxicity values have not been published for this chemical. This value is from an EPA 
guidance document for screening soil lead concentrations (EPA 1994, 59894). 

• For polychlorinated biphenyls (PCBs), a SAL of 1 mg/kg is used for screening in residential and 
industrial areas. This value is applied to the individual and summed concentrations of all PCB 
congeners and is based on the cleanup level for PCBs provided in the Toxic Substances Control 
Act (40 CFR 750 and 761, "Disposal of Polychlorinated Biphenyls (PCBs)," Final Rule, Federal 
Register, Vol. 63, No. 124). 

• Radionuclide SALs are calculated using the RESRAD computer code developed by Argonne 
National Laboratory for use by DOE sites. This model uses standard residential default values for 
variables that affect risk such as body weight, intake rate, and exposure duration. Doses are 
summed over multiple pathways, including inhalation, external gamma, soil ingestion, and plant 
ingestion. Environmental parameters required by the RESRAD model are set conservatively, but 
appropriately, for the Laboratory (Yu et al. 1993, 1177). 

• The target dose level used for radionuclide SAL calculations is 15 mrern/yr, which is one-tenth of 
DOE's annual effective dose limit of 1 00 mrem/yr from all sources (DOE Order 5400.5, "Radiation 
Protection of the Public and the Environmenf' [Proposed Rule, 10 CFR 834]). Further 
investigation of sites exceeding 15 mrern/yr is consistent with DOE regulatory guidance. Where 
SALs are not applicable (e.g., for canyon sediments), site-specific human health screening levels 
may be calculated to more realistically reflect site conditions such as affected media (other than 
surface soil) and potential land use (other than residential). In all cases, screening levels are used 
in the manner described above for SALs. 

Ecological Risk Screening 

The ecological screening methodology used by the Laboratory ER Project is detailed in "Screening Level · 
Ecological Risk Assessment Approach for the Environmental Restoration Project at Los Alamos National 
Laboratory" (Environmental Restoration Project 1999, 64783). For most ecological applications, risk
related ecological screening levels (ESLs} are appropriate for making site-screening decisions. ESLs are 
derived and implemented as follows: 

• ESLs for radionuclides and nonradionuclides are calculated for a given receptor provided receptor
specific information (e.g., body weight, rates of consumption, and diet) and toxicity information are 
available. The target dose level used to calculate radionuclide ESLs is 0.1 rad/day. ESLs for 
nonradionuclides are derived from literature values for no observable adverse effect 
levels/concentrations or lowest observable adverse effect levels/concentrations. The methodology 
for calculating ESLs is detailed in Environmental Restoration Project (1999, 64783). 
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• Nonradiological ESLs are calculated based upon an HQ of 1 (i.e., a dose that has been 
determined acceptable for each screening receptor). An HQ greater than 1 indicates potential 
effects to biota. If a COPC has an HQ greater than 1, it is identified as a chemical of potential 
ecological concern (COPEC). 

• If multiple chemicals are present, His are calculated as the sum of all HQs for a given receptor 
when there are common toxicity endpoints (i.e., radiological effects are summed separately from 
nonradiological effects). As per NMED guidance, nonradiological chemicals that contribute 0.3 or 
more to an HI that exceeds 1 are identified as COPECs. 

(b) Risk Assessment 

If a risk-screening assessment indicates potentially risk-significant quantities of COPCs or COPECs at a 
site, a risk assessment of human health and/or ecological impacts may be performed. The ER Project risk 
assessment approach builds upon existing Laboratory methodologies developed in conjunction with 
NMED and is consistent with EPA guidance. 

Exposure estimates are based on the distribution of contamination throughout areas or volumes of 
contaminated media and over the time periods that are consistent with land-use assumptions and 
contaminant persistence. In general, the area or volume of contamination that a receptor might be 
exposed to over a given period should be consistent with the selected exposure scenario. For example, a 
residential exposure unit may be equivalent to a standard lot size (500m2

), and an ecological exposure 
unit may be equivalent to the home range of an ecological receptor. The 95% UCL value of the mean is 
used for the exposure point concentration in the areas or volumes in which reasonable maximum 
exposure might take place. Appropriate alternative statistics also may be used to provide estimates of 
reasonable maximum exposure. For example, when a chemical has a low frequency of detection (i.e., a 
large number of undetected values) the 95% UCL value of the median, rather than the mean, may be 
used for the exposure-point concentration to represent the reasonable maximum exposure. In all cases, 
the administrative authority approves alternative statistical methods for calculating exposure-point 
concentrations before they are used in a risk assessment. 

Human Health Risk Assessment 

The tiered approach to human health risk assessment used by the ER Project is consistent with EPA 
guidance (EPA 1989, 08021; EPA 1998, 63140) and follows the NMED's risk-based decision framework 
(NMED 1998, 57761 ). Risk assessment methodology for human health follows the EPA's risk assessment 
guidance for Superfund (EPA 1989, 08021 ). For sites with a radionuclide component, DOE's RESRAD 
computer model is used to calculate dose estimates for receptors. For complex sites, other site-specific 
models may be used. In either case, the approach to risk assessment uses the Laboratory-specific 
human health scenarios presented in "Standard Human Health Risk Assessment Scenarios" (Mirenda 
and Soholt 1999, 64003). The parameters and assumptions for these scenarios are designed to be 
conservative and represent a point of departure (i.e., parameters can be modified to reflect site-specific 
conditions as appropriate), when the project conducts a risk assessment. 

An exposure scenario serves as the basis for assessing a site for potential risk to human health and 
defines the pathways by which receptors are exposed. A human health exposure scenario is determined 
by the current and future land use of the site. Standard land-use scenarios used by the ER Project to 
determine exposure to human receptors include 

• residential, 

• industrial, 
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• recreational, and 

• resource user. 

Standard land-use scenarios are fully described in Mirenda and Soholt (1999, 64003). The Laboratory 
site development plan (LANL 1995, 57224) is used to determine which Laboratory lands fall into the 
industrial and recreational categories of land use, both currently and in the future. Industrial land use 
affects Laboratory workers and is prescribed by the 30-year planning horizon for the Laboratory's mission 
and the continued operation of present-day facilities. Buffer zone land use may affect recreational users 
and is based on present and future access to Laboratory property, as prescribed in the Laboratory's site 
development plan. Figure 2.1-4 shows future land-use expectations for the Laboratory. 

The ER Project is also in the process of developing a set of pathways that would appropriately describe 
how members of neighboring pueblos use Laboratory lands and environs. 

Baseline human health risk assessments may provide a basis for proposal of final corrective actions at 
sites where COPCs have been identified, as follows: 

• If the total carcinogenic and noncarcinogenic risk thresholds for human receptors are not 
exceeded, risk to human health at the site is considered acceptable (1 0-4 to 1 O.s excess cancers 
per lifetime and an HQ/HI of 1, respectively}. 

• If the total radiological dose to human receptors is expected to be less than 15 mrem/yr above 
background (for unrestricted release of residential sites}, risk to human health at the site.is 
considered acceptable. Guidelines in DOE Order 5400.5, "Radiation Protection of the Public and 
the Environment" (DOE Proposed Rule, 10 CFR 834), and EPA proposed regulations for cleanup 
levels at sites with radioactive contamination (EPA proposed 40 CFR 196; EPA 1997, 58693} 
establish the rationale for adopting these dose levels. 

Ecological Risk Assessment 

The tiered approach to ecological risk assessment used by the ER Project follows EPA guidance (EPA 
1997, 59370; 1998, 59600). The process progresses from a relatively simple screening assessment to an 
increasingly more complex assessment of individual sites or large aggregates (watersheds). This process 
uses an array of tools to determine whether the potential exists for adverse ecological impacts to 
receptors at a site. Included in this array are problem formulation, data evaluation, sampling and analysis, 
screening assessments, field surveys, environmental data, toxicity testing, biotic sampling, and computer 
models. The use of each tool adds information about potential impacts to receptors and enhances 
understanding of the ecology of the site. As a result, the uncertainty associated with the risk assessment 
is reduced, thereby providing the risk manager with a range of information to support the decision-making 
process. 

To facilitate the implementation of the process, the ER Project has defined general assessment endpoints 
(GAEs} for the Laboratory and has developed screening methods for assessing potential ecological risk. 
The GAE approach was devised in collaboration with other Laboratory, state, and federal organizations 
and serves as a framework for selecting a representative subset of potential ecological receptors and 
adverse effects for ecological risk assessment (Kelly et al. 1999, 63510). Ecological screening methods 
were developed in conjunction with NMED and are described in "Screening Level Ecological Risk 
Assessment Methods" (Environmental Restoration Project 1999, 64783}. 
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Baseline ecological risk assessments may provide a basis for proposal of final actions at sites where 
COPECs have been identified. If the total risk thresholds for ecological receptors at a site are not 
exceeded and/or the weight of evidence indicates no potential for adverse effects, ecological risk at the 
site is considered acceptable. Ecological thresholds are established on a case-by-case basis and may be 
based on an HO/HI greater than 1, the relationship of the stressor level to the magnitude of the response, 
and/or the evaluation of the variability in exposure/effects to receptor populations. 

(c) Uncertainty Analysis 

The ER Project risk assessment process includes an uncertainty analysis that qualitatively and/or 
quantitatively addresses potential impact assumptions and uncertainties in human health and ecological 
screening or risk assessment. As a result, the level of confidence in numerical risk estimates can be 
determined for a site. The quantitative estimates of potential human health and ecological risks are 
conditional estimates that include considerable uncertainty due to numerous assumptions about exposure 
and toxicity. To place risk estimates in proper perspective, it is important to specify the uncertainties 
inherent in a human health and ecological screening or risk assessment. Uncertainty analysis also is 
used to identify areas where a moderate amount of additional data might considerably improve the basis 
for the selection of a remedy. 

Several sources of uncertainties are evaluated for their combined impact on potential human health and 
ecological risks. These include, but are not limited to the uncertainty 

• associated with data quality, 

• associated with the initial selection of chemicals used to estimate exposures and risk on the basis 
of sampling data and toxicity information, 

• inherent in the toxicity values for each chemical used to estimate risk, 

• associated with the bioavailability of contaminants, 

• inherent in the exposure assessment for individual chemicals and individual exposures, 

• associated with exposure to two or more chemicals, 

• associated with multiple-pathway exposure, 

• associated with receptor usage factors, 

• inherent in individual and population variability, and 

• associated with contaminant metabolism. 

(d) Computer Models for Risk Evaluation 

The ER Project uses computer models to assist in understanding complex systems and processes that 
are difficult to measure, such as unsaturated groundwater flow; contaminant transport in porous, 
fractured, inhomogeneous media; or surface water flow and contaminant transport in a complex terrain at 
a large (watershed) scale. 

Computer models are also used to predict future nature and extent of contamination at ER Project sites 
that are necessary to support a risk assessment. Models allow the simulation of processes that, over 

ER19990200 3-25 March2000 
Revision 8 



Installation Work Plan 

time, may mobilize currently inaccessible contamination to accessible media. Models are also used as an 
adjunct of field data collection activities to assist in understanding contaminant fate and transport at a site 
by integrating the contamination from multiple, currently discrete sources. Generally, fate and transport 
modeling is used at complex sites, including aggregates and watersheds. 

The ER Project is developing models to simulate contaminant fate and transport via surface water and 
groundwater. Standard framework models are being developed for processes such as 

• groundwater flow and solute transport beneath mesas and canyon floors, 

• surface-water sediment transport of adsorbed contaminants from mesas (including their slopes) 
into canyons, 

• surface-water solute transport, and 

• saturated flow and transport of contaminants from multiple sources in the regional aquifer (and 
perched zones if necessary). 

A model for simulating atmospheric transport of gas-phase and suspended-particulate contamination also 
will be developed for large-scale assessment of multiple-contaminant sources. The atmospheric transport 
model will be based on standard EPA-approved computer programs, if they are shown to be applicable in 
complex terrain. 

3.2.1. 7 Preferred Action Identification 

When the assessment of an ER Project corrective action site results in the determination that further 
action is needed to reduce or eliminate risk posed by the site, the need for both interim and final remedies 
is considered. Interim actions are implemented to reduce actual or potential risk associated with the site 
during the period that long-term final remedies are being evaluated. The EPA threshold and balancing 
criteria for evaluating final remedies are listed in Section 3.1.4.5. 

(a) Interim Actions 

Interim actions focus on near-term activities to control risks and to prevent or minimize the further spread 
of contamination. Sites may be considered for interim action if all of the following conditions are true: 

• The nature and extent of contamination, and the physical, chemical, and biological characteristics 
of the site are well understood. 

• Near-term opportunities exist for significant risk reduction, prevention of further contamination, 
and/or long-term cost savings. 

• The proposed action will not impede or be inconsistent with the expected approach for final 
remedy. 

• Appropriate stabilization technologies are available to deal with the known contaminants. 

• The interim action selected does not adversely impact the ecosystem, natural resources, worker 
safety, or public health. 

• If waste is generated, adequate waste-treatment, storage, or disposal capacity is available. 
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(b) Accelerated Corrective Action 

ACAs are final remedies that can be identified and implemented without a full-scale CMS/CMI. ACAs may 
include voluntary cleanup to approved media cleanup levels, treatment of contaminants or contaminated 
media, presumptive remedies, or monitored natural attenuation. ACAs are identified and evaluated in the 
context of the EPA threshold and balancing criteria presented in Section 3.1.4.5 of this document. In 
addition to those evaluation criteria, the following conditions must also exist at sites considered for ACA: 

• The nature and extent of contamination, and the physical, chemical, and biological characteristics 
of the site, are well understood. 

• Corrective action is necessary to reduce or eliminate risks associated with a site. 

• The optimal remedy to reduce or eliminate risk is obvious and can be readily applied. 

• The remedy is final. 

• Adequate treatment, storage, and disposal capacity is available for all expected waste types. 

• The remedy selected does not adversely impact the ecosystem, natural resources, worker safety, 
or public health. 

Media Cleanup Levels 

Media cleanup levels must be protective of human health and the environment as well as comply with 
state and federal regulations. ER Project media cleanup levels are based on facility- and site-specific 
background concentrations and conditions, existing state and federal standards, and risk-based 
concentrations derived from approved risk assessment methodologies. The ER Project develops, in 
conjunction with NMED, point of compliance, monitoring and sampling locations, analytical parameters 
and methods, statistical analysis, and the period required for monitoring restored sites. 

Human health risk-based determinations for media cleanup levels are consistent with the RCRA 
corrective action process described in proposed Subpart S (Proposed Rule, 40 CFR Parts 264, 265, 
270, and 271, "Corrective Action for Solid Waste Management Units (SWMUs) at Hazardous Waste 
Management Facilities," Federal Register, Vol. 55, pp. 30798-30884). Human health risk-based 
determinations are based on EPA risk assessment guidance, which states that "cleanup standards for 
carcinogens shall be established at levels which represent an excess upper-bound lifetime individual risk 
between 1 x 104 and 1 x 1 0-s" (EPA 1991, 58234; 40 CFR 300, "National Oil and Hazardous Substances 
Pollution Contingency Plan, Final Rule, Federal Register, Vol. 55, No. 46). Cleanup levels for 
noncarcinogenic chemicals allow daily exposure without appreciable risk of deleterious effects during the 
exposure period. 

Subpart S does not address corrective action for radionuclides. ER Project media cleanup levels for 
radionuclides are based on a total effective dose equivalent of 15 mrem/yr above background for 
plausible scenarios. A dose limit of 15 mrem/yr is consistent with the EPA guidance provided in 
"Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination" (EPA 1997, 
58693). These dose limits in conjunction with reasonably conservative exposure parameters result in 
media cleanup levels that satisfy the as low as reasonably achievable (ALARA) principle. However, 
when lower annual doses are practically achievable, lower cleanup levels may be selected for a site. 
Conversely, practical considerations may lead to the selection of an annual dose limit greater than 
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15 mrem/yr while still complying with the 1 00 mrem/yr dose limit of DOE Order 5400.5, "Radiation 
Protection of the Public and the Environment" (DOE Proposed Rule, 10 CFR 834). 

The ER Project has not yet developed risk-based media cleanup concentrations for ecological receptors. 
ER Project ecological risk-based determinations will be consistent with EPA's risk assessment guidance 
(EPA 1997, 59370). Development of appropriate ecological cleanup values will involve investigations of 
primary literature, experimental resources, and other NMED-approved resources, including available EPA 
guidance. The process will involve participation of the administrative authority in the choice of 
parameters, receptors, and equations for calculating media cleanup levels that are protective of 
ecological resources. It may also be necessary to conduct further risk assessment investigations to 
develop cleanup levels. The implementation of remedial activities at a site may have ecological impacts 
that exceed the impacts of leaving residual contamination in place. To minimize remediation impacts it 
may be necessary to reduce the level of remediation and/or leave some contamination in place despite 
not meeting ecological cleanup levels. Such action requires the approval of the administrative authority. 

Site-specific conditions may result in a determination that concentrations of some contaminants must be 
lowered below calculated cleanup levels to protect sensitive human and/or ecological receptors. Final 
cleanup levels that are higher than derived risk-based concentrations may be allowed by the 
administrative authority if the risk-based concentrations are below facility- or site-specific background 
concentrations or state and federal standards. For example, concentrations of contaminants in 
groundwater in excess of state standards may be allowed if a variance (or alternate concentration limit) 
has been granted under the New Mexico Water Quality Control Commission regulations (Title 209, New 
Mexico Administrative Code). 

Cleanup of a site or aggregate is approached on a case-by-case basis. Sites with widespread, very low
level contamination may not warrant remediation when the associated risk would not be significantly 
reduced by the proposed action. In addition, at some sites it may be physically impractical to remove all 
contamination above media cleanup levels. In such cases, the ER Project is responsible for demonstrating 
to NMED that remediation would not significantly reduce risk to human and ecological receptors. 

Treatment 

The ER Project uses contaminant treatment as a component of corrective action when treatment results in 
reducing the toxicity, mobility, and/or volume of a contaminated material. Treatment may be applied in place 
without removing contaminants or contaminated media, or it may involve the removal of the contaminated 
media. Treatment is considered for a corrective action site when, in addition to the EPA threshold and 
balancing criteria (evaluation criteria) presented in Section 3.1.4.5, the following criteria are met: 

• appropriate and applicable treatment technology is available, 

• treatment technology is cost effective, 

• treatment reduces risk (to workers) relative to exhumation, and 

• environmental impacts of the treatment are acceptable. 

Presumptive Remedies 

Presumptive remedies are preferred remedies that use successful past corrective actions to streamline 
corrective actions for common categories of sites. Presumptive remedies ensure consistency in remedy 
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selection and implementation and reduce the cost and time required to investigate and remediate similar 
types of sites. The concept of using similarities between sites to streamline corrective actions is embodied 
in EPA's presumptive remedy policy (EPA 1993, 65062) and serves as the basis for implementing generic 
approaches to site remediation. The DOE refers to the use of generic strategies as the "plug-in" approach 
and suggests presumptive/plug-in remedies for sites that have similar characteristics such as 

• process history, 

• contaminant type, 

• media type, or 

• waste unit type. 

The ER Project proposes to follow the DOE/EPA presumptive/plug-in remedy approach to completing 
corrective actions for MDAs, as described in the forthcoming MDAs Focus Area implementation plan. 

Monitored Natural Attenuation 

EPA's RCRA Corrective Action Program recognizes, in certain circumstances, that natural attenuation 
can be an acceptable component of remedial actions, and concludes that natural attenuation remedies 
are not to be considered "no action" remedies. The EPA's Office of Solid Waste and Emergency 
Response defines natural attenuation as "naturally occurring attenuation processes in soil and 
groundwater environments that act without human intervention to reduce the mass, toxicity, mobility, 
volume, or concentration of contaminants" (EPA 1997, 64946). The naturally occurring proce.s.saa that are 
known to be active (in varying degrees) in the subsurface beneath corrective action sites at the 
Laboratory include biodegradation, dispersion, dilution, adsorption, volatilization, and chemical or 
biological stabilization or destruction of contaminants. The ER Project considers monitored natural 
attenuation as a component of corrective action when 

• there is clear proof that attenuation processes exist, 

• risk-sensitive receptors are not affected, 

• alternative remedies pose higher risk, and 

• the behavior of the contaminant plume is understood. 

Before using natural attenuation as a component of corrective action, the ER Project uses field and 
laboratory data to demonstrate that natural attenuation processes exist. This demonstration includes 
evidence of one or more of the following: 

• reduction in concentration along the contaminant flow path, 

• loss of contaminant mass by chemical and geochemical data and biological decay rate data, and 

• microbiological laboratory data supporting degradation and decay rates. 

The responsibility for monitoring to ensure the effectiveness of natural attenuation will be assumed by the 
ER Project or ongoing Laboratory programs, depending on the expected monitoring period. 
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(c) Conditional Remedies 

Final remedies are not always possible, because of factors such as the location of a corrective action site 
within an operating facility. In such cases, conditional remedies may be proposed for those ER Project sites. 
Conditional remedies are not interim actions, which focus on controlling near-term circumstances that may 
increase risk. Nor are they final remedies because they do not necessarily meet all remedy standards, 
including the EPA threshold and balancing criteria, listed in Section 3.1.4.5 of this document. However, 
attainment of these goals is delayed only through conditional remedies. Conditional remedies may allow 
risk-significant contamination to remain within the facility boundary for a period of time, provided certain 
conditions are met. Conditional remedies may be appropriate for sites that contain both active and inactive 
waste management units where it is difficult or impossible to distinguish releases and risks associated with 
contamination from those units. The ER Project proposes a conditional remedy if the remedy 

• includes institutional or other controls necessary for the prevention of significant exposure 
(including deed restrictions), 

• includes continued monitoring to determine if further significant degradation occurs, 

• includes financial assurances for the conditional remedy, and 

• complies with standards for waste management. 

3.2.1.8 NFA Criterion 5 Qualification 

When the ER Project can demonstrate that no unacceptable human health or ecological risk is associated 
with a corrective action site, NFA is proposed for the site under NFA Criterion 5. Proposals under 
Criterion 5 are based on the demonstration that the risk at a site is below levels that are acceptable to the 
administrative authority. Demonstration of acceptable levels of risk can be achieved with or without 
remediation. 

A site is proposed for NFA Criterion 5 with no remediation when 

• risk screening and/or risk assessment indicate that contaminant concentrations are below risk
based threshold concentrations established by the ER Project in conjunction with the 
administrative authority; or 

• a site-specific risk assessment demonstrates that the site poses only acceptable risk. 

When a site-specific risk assessment demonstrates that the site poses unacceptable risks, additional risk 
assessments are performed to evaluate alternative corrective measures. Alternative corrective measures 
may include contaminant removal, contaminant stabilization, engineered barriers, site-access controls, 
monitored natural attenuation, long-term surveillance and monitoring, or combinations of these 
approaches. 

Some ER Project sites may qualify for NFA under NFA Criterion 5 even though contamination is not 
removed. At sites where a significant amount of contamination is left in place because removal is not 
justified, administrative and monitoring procedures are necessary. 

Some residual contamination inevitably will remain within individual watersheds, based on evaluation in the 
context of EPA's threshold and balancing criteria. Environmental monitoring and stewardship activities 
conducted by the institution are required to ensure acceptable risk associated with persistent residual 
contamination. Stewardship activities are expected to include both active and passive controls, such as 
maintenance, multimedia monitoring, land-use and site-access controls, and resource management. The 

March2000 
Revision 8 

3-30 ER19990200 



Installation Work Plan 

Laboratory programmatic strategy for stewardship is under development in conjunction with DOE and 
NMED and will be responsive to forthcoming guidance from the DOE Focus Area on Long-Term 
Stewardship. Successful implementation will require coordination between the Laboratory, the DOE, the 
NMED, and affected municipal and tribal governments. 

3.2.2 Approach to Data Collection and Evaluation 

Throughout the corrective action process, data collection is required to support remedial action decisions 
(indicated as ovals in Figure 3.2-1 ). Data collection is undertaken to furnish data for 

• revising and/or refining the site conceptual model, 

• defining the nature and extent of contamination, 

• identifying the chemical and physical aspects of the environmental fate and transport of potential 
contaminants, 

• estimating potential risks associated with contamination, 

• refining the parameters used in any computer models for the site, and 

• verifying that remedial objectives have been achieved. 

When releases from multiple PRSs are known or suspected to overlap (now or in the future), integrated 
investigations are implemented. The physical, ecological, and release profiles supporting the integrated 
investigation design are developed using data from all media, across all affected focus areas. With the 
completion of integrated databases, qualification of historic data, and evaluation of data usability, all data 
from PRSs and canyons within an aggregate are available for combining at multiple spatial scales. The 
data are evaluated for usability in context of the corrective action decision to be made. Then, the DQO 
process is used to identify significant data gaps. Mathematical models are used to identify data gaps to 
the extent warranted by the complexity of the conceptual site model and the quality and quantity of 
available data. 

As the first step in an integrated SAP development, available canyon characterization data are reviewed 
to identify COPCs and transport pathways at a site. Ecological scoping assessments identify potential 
ecological receptors and habitats. Data needs are identified and a plan for collecting the needed data is 
developed. Data collected through the implementation of integrated SAPs contribute to multiple analyses, 
including RFI reports for individual PRSs, integrated RFI reports, canyons surface investigations, and 
long-term monitoring plans. 

To ensure that the data collected for each decision are appropriate and provide sufficient information for 
making the decision, the ER Project follows the DQO process defined by EPA (EPA 1994, 44324). 

3.2.2.1 Data Quality Objectives Process 

The DQO process defines a systematic planning approach for developing data-collection activities that 
are specifically keyed to the corrective action decisions required for a site. DQO development is closely 
tied to the development of the site conceptual model. DOOs, in conjunction with the conceptual model, 
enable decision-makers to determine 

• the corrective action decisions required for a site, 

• the data required to make each decision, 
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• how much uncertainty is acceptable in the data used to make a decision, and 

• the consequences of errors in each decision. 

This process provides a strong and defensible documentation of each data-collection activity undertaken 
and consists of the seven following steps. Each step in the process is discussed in the context of ER 
Project corrective action implementation. 

(a) Problem Definition 

All corrective action sites under the purview of the ER Project essentially have the identical environmental 
problem of determining 

• whether contamination is present at the site, 

• if present, whether contamination poses unacceptable risk to natural resources (including human 
receptors) at the site, and 

• if risk is unacceptable, what corrective measures should be taken to reduce the risk to acceptable 
levels. 

(b) Identification of Decisions 

ER Project corrective action decisions are provided in Figure 3.2-1 and discussed throughout Section 
3.2.1, Corrective Action Process Decisions, of this document. As the figure indicates, simple sites, such 
as those meeting the requirements of NFA Criterion 1 or 2, fall out early in the process and therefore 
require fewer decisions than complex sites such as MDAs. However, the decision process itself is 
identical for all ER Project sites. 

(c) Inputs to Decisions 

Using the conceptual model, a focused list of variables that may impact a decision is identified. Variables 
may include 

• land-use aspects such as structures or archeological objects located on or near the site; 

• ecological aspects such as vegetation or the presence of threatened and endangered species; 

• physical aspects such as topography, hydrology, and geology; and 

• information about the nature and extent of COPCs. 

The land-use, physical, ecological, and release profiles (Section 3.2.1.3 of this document) compiled for 
the conceptual model provide the available information to support corrective action decisions. The 
conceptual model's site-specific interaction matrix helps to identify data that have not yet been obtained 
but are necessary to making the decision. 

(d) Define Boundaries for the Decision 

Before a corrective action decision can be made, it is important to define the spatial and temporal aspects 
that bound the decision. These boundaries must recognize the inventory, persistence, and mobility of the 
contaminants under consideration and the natural boundaries of the potentially impacted ecosystem. 
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Sites with a relatively large inventory of long-lived, mobile contaminants generally have larger spatial and 
temporal boundaries than sites with a relatively small amount of short-lived, immobile contaminants. At all 
sites, spatial and temporal boundaries are integrated and consistent with each other. 

Decision boundaries are defined by considering the physical, ecological, and release profiles for a site. 
The physical profile generally describes the features of a site that will affect contaminant mobility, 
particularly via surface and groundwater. The ecological profile describes the potential biological 
receptors at a site. The release profile describes the contaminants that are present in specific media and 
their spatial distributions. Evaluated together, the physical and release profiles characterize the potential 
mobility of the contaminants and the fate and transport of contaminants as a function of time and location. 
The ecological and release profiles help identify potentially sensitive receptors and relevant pathways, 
using species-specific toxicity information. All this information is used to determine the length, width, and 
depth (and height for airborne contaminants) of the site for which a decision is being made and the time 
frame within which the decision applies. 

Spatial boundaries define the geographical area and geological media within which decisions apply. 
Spatial boundaries reflect borders such as property ownership, which is important because releases can 
have very different potential and perceived risks and very different acceptable corrective measures 
alternatives, depending on whether they are on or off DOE-owned property. Spatial boundaries also 
reflect features such as floodplains, hydrologic discontinuities, and airsheds, because these features 
affect contaminant transport. 

Temporal boundaries define the time frame within which the results of a decision apply. Temporal 
boundaries also determine when data should be collected. Temporal boundaries include constraints on 
data collection such as those imposed by the presence of a threatened and endangered species at the 
site or desired temporal relationships between data and site conditions (e.g., sampling immediately 
following a storm event to identify transport trends). 

Appropriate limits on the populations of interest are also required. A population of interest may be 
ecological (e.g., deer mice who inhabit the site or pinon trees located on the site), or physical (e.g., 
surface water that runs onto the site or sediment in drainage channels). Information from the conceptual 
model's land-use, physical, and ecological profiles are used to bound populations of interest. 

Temporal and spatial boundaries are closely related for sites that contain long-lived and mobile 
contaminants. Temporal boundaries for risk management decisions regarding these sites must account 
for the entire period of time that the contamination may remain at the site. Spatial boundaries for these 
sites are variable, changing as contamination moves. For long-lived, soluble contaminants that move 
through the groundwater, spatial boundaries account for downward movement from surface soil or water 
(where it is accessible), through the vadose zone (where it is generally inaccessible}, into the regional 
aquifer (where it is accessible again). Decisions may be phased for such sites. For example, accessible 
surface contamination may be remediated to eliminate imminent risk and minimize potential future risk, 
while the risk associated with potential future groundwater contamination from the same site may be 
evaluated a later time. 

(e) Decision Rules 

Decision rules establish the criteria for choosing between various courses of action. For example, if 
average contaminant concentrations within site boundaries are detected at levels exceeding BVs, fallout 
concentrations, and/or detection limits, risk must be evaluated; otherwise, the site is recommended for 
NFA under NFA Criterion 3. This decision rule incorporates the "metric" used for the decision (average 
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contaminant concentrations); the scale of the decision (site boundaries); the action-triggering threshold 
(BVs, fallout concentrations, and detection limits); and the alternative actions (recommend for NFA or 
evaluate risk). The metric, scale, action-triggering threshold, and alternative actions for making decisions 
about measured contaminant concentrations are relatively straightforward and objective. 

Decision metrics, scales, action-triggering thresholds and alternative actions are not always 
straightforward and objective, as illustrated in the following example. For this example the decision rule is 
if risk to the ecosystem (including humans) posed by contamination within the site boundaries now or in 
the future is unacceptable, ways to reduce the risk to acceptable levels must be evaluated; otherwise, the 
site is recommended for NFA under Criterion 5. The metric (risk), the scale (site boundaries, now or in the 
future), the action threshold (unacceptable risk), and the alternative actions (NFA or evaluation of ways to 
reduce risk) are ambiguous and subjective. By following the DQO process to formally address potentially 
conflicting values, the subjectivity of risk-based decisions can be reduced, and ambiguous objectives can 
be clarified. Section 3.2.2.1 (f), below, provides a less subjective and ambiguous version of this example. 

A fundamental element of the decision rule is the action threshold, which is used to decide between two 
alternative actions. Examples of risk-based action thresholds used by the ER Project are 1 0-6 incremental 
cancer risk (the risk of one additional fatal cancer in a population of one million), and an HI of 1. Once the 
action threshold is identified, the metric (measurement) used to assess whether the action threshold is 
exceeded is defined. All metrics have associated uncertainties, especially metrics such as incremental 
cancer risk that are calculated using mathematical models that have many variables and parameters. The 
uncertainty in the metric must be recognized and accepted by the risk management team so that it can be 
incorporated effectively into the decision rule. 

The recognition, acceptance, and management of uncertainty are critical to the developmentOl a·~ 
successful decision rule. 

(f) Decision Errors 

For decision-makers, regulators, and the public to feel confident that the decision being made is correct, 
quantitative uncertainty limits must be set for the probability of error in the outcome of the decision. 
Uncertainty is evaluated by considering the consequences of an incorrect conclusion (Figure 3.2-5). The 
horizontal axis on the figure represents the metric in a decision rule (e.g., calculated excess incremental 
cancer risk). The solid vertical line represents an action level (e.g., an excess incremental cancer risk of 
1 0"6

). The dashed vertical lines represent the uncertainty in the metric. For calculations that fall well below 

and well above the action level, the uncertainty in the calculation does not change the decision. However, 
for calculations that fall near the action level, the uncertainty may change the decision. Potential 
uncertainty consequences include risk to human health and the ecology, and wasted resources, and 
social and political consequences. 

Uncertainties generally are more important, and often more difficult, to manage when a metric is close to 
an action threshold. This is especially true when the decision alternatives are NFA and corrective 
measure implementation. In these cases, the metrics and action thresholds in decision rules the ER 
Project chooses ensure that a decision to implement a corrective measure is more likely than a decision 
to recommend a site for NFA. 
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Effects of uncertainties on corrective action decisions 

A less subjective and ambiguous version of the second example given in Section 3.2.2.1 (e), above, is: If 
one or both of the following conditions is true, based on mean (plus two standard deviations) measured 
contaminant concentrations using standard EPA risk assessment methodologies, corrective measures 
must be evaluated for the site; otherwise, the site will be recommended for NFA under NFA Criterion 5: 

• the incremental excess cancer risk to the maximally exposed off-site hypothetical adult receptor is 
greater than 1 o-6, and/or 

• the HI to the maximally exposed off-site hypothetical adult receptor is greater than 1. 

This decision rule recognizes uncertainty within the metric (mean plus two standard deviations), and 
manages it by (1) stating acceptable assessment methodology and (2) using relatively conservative 
action thresholds to ensure against a decision to recommend NFA rather than evaluate corrective actions. 

Decision rules for evaluating and/or optimizing corrective measures for a site incorporate the EPA's 
threshold and balancing criteria presented in Section 3.1.4.5 of this document. These criteria are 
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ambiguous, and clear action thresholds and metrics must be determined to ensure that evaluations are 
meaningful and that decisions can be and are made. 

(g) Development and Optimization of the Design for Obtaining Data 

The ER Project uses the information from the site conceptual model in conjunction with the DQO process 
to select an appropriate sampling strategy for a site. Like the conceptual model, DQOs evolve as more 
information about a site becomes available. The data-collection activities identified in the DQO planning 
process are documented in work plans/SAPs (see Appendix E of this document). The SAP is site-specific 
and includes a clear statement of 

• the decision being addressed by the data to be collected; 

• the applicable decision inputs, bounds, and decision rules; 

• the quantitative limits of acceptable decision errors (when appropriate); 

• the consequences of incorrect decisions; 

• the quality objectives for the data or the investigation objectives; and 

• the required sensitivity, precision, and bias for each measurement in each matrix sampled. 

3.2.2.2 Data Quality Assessment 

Following data collection, ER Project data are evaluated against DQO specifications to determine if the 
data meet the expectations expressed in the specifications. This process, called data quality assessment, 
includes determining if 

• newly collected data are appropriate to, and adequate for, making the decision and 

• assumptions made for the conceptual model are valid and appropriate to the site. 

If the newly collected data are not sufficient to make the decision, more data collection is required. 

3.3 Field Sampling 

To implement the RCRA corrective action process, the Laboratory ER Project undertakes many sampling 
activities, including data collection for 

• investigations described in RFI work plans and any supplemental RFI sampling and analysis for 
which a need is identified; 

• field observations to support field decisions; 

• delineation of the extent of contamination at a site, or of an area requiring remediation before and 
during a corrective action; 

• verification sampling to demonstrate that a corrective action is effective; and 

• monitoring required as part of an interim action or a final remedy. 
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3.3.1 Objectives 

In preparing SAPs, alternative sampling and analysis options are evaluated, and the most cost-effective 
design expected to meet the planning specifications is selected. Selecting a particular sampling design 
defines the type and number of samples required and the means of allocating samples. Specific sampling 
locations (and/or frequency of sample collection) are selected along with sample acquisition methods, 
measurement methods, and other procedures used to collect and analyze samples. 

Potential data quality concerns are identified for each type of measurement to be made, based on the 
proposed use of the data and foreseeable consequences of errors resulting from incorrectly interpreting 
measurements. Data quality concerns include, but are not limited to 

• collecting an adequate number of samples to support the decision; 

• selecting sample locations that adequately define the nature and extent of contamination; 

• selecting measurement techniques and methods that are selective, sensitive, and precise enough 
to distinguish target analyte concentrations from prespecified threshold levels; 

• collecting samples representative of the media of interest; and 

• maintaining the desired degree of data comparability to allow statistically valid evaluation or 
pooling of the data. 

3.3.1.1 Data Collection 

The ways in which the collected data are summarized and used in decision-making are also detailed in 
the SAP. When appropriate, quantitative limits of acceptable decision errors are specified. The 
consequences of making an incorrect decision are also considered. Based on this analysis of 
consequences, a statement of the quality objectives in quantitative terms (e.g., limits on decision errors) 
is made. If there is no basis for establishing quantitative criteria, the SAP specifies investigation 
objectives qualitatively. 

The scientific and statistical assumptions that form the basis of a SAP include contaminant transport 
models, exposure models, and statistical models. Developing a statistical design requires making certain 
assumptions about the relative contribution of variability and error so as to maximize the probability that 
the data collected adequately support an associated decision. The SAP specifies the required sensitivity, 
precision, and bias (based on the historical performance of measurement systems) for each 
measurement in each matrix sampled. In addition, criteria for completeness are specified and 
incorporated into the SAP design. 

During site characterization, filtered water samples may be collected (in addition to unfiltered samples) in 
order to evaluate contaminant fate and transport. Filtered groundwater samples are obtained for inorganic 
analysis to address one or more of the following circumstances that may exist at a PAS: 

• Barium, chromium, or cobalt is a suspect COPC (New Mexico Water Quality Control Commission 
standards based on filtered samples for these chemicals are lower than EPA maximum 
concentration levels). 

• Aquatic-life criteria (which are based on filtered-water samples) are needed to perform a risk 
assessment. 
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(a) Sample Location and Frequency 

A SAP details the following sample location and frequency information: 

• the number, or frequency of collection, for each type of sample (e.g., grab, integrated) to be 
collected; 

• the sampling network design (e.g., rectangular or triangular grid, stratification) and the 
assumptions underlying the design; 

• the approximate locations of sampling points; 

• the techniques and/or guidelines to be followed in selecting sampling points using field 
measurement methods (as applicable), a description of or reference to the measurement 
technique/method to be used, and a description of how field screening results are to be used; 

• the methods that will be used to locate sampling points in the field if sampling points are to be 
selected during field activities; and 

• references to all administrative procedures and SOPs that will be used to carry out the work 
under the SAP. 

(b) Sample Designation 

AllER Project samples receive unique sample identification numbers (IDs), and all ER Project sample 
locations receive unique sample location IDs. Sample splits receiving different treatment (e.g., filtered and 
unfiltered splits of water samples) receive separate sample IDs. This numbering system ensures that all 
information required for identifying and tracking samples is readily accessible and unique to a particular 
sample. It also provides a tracking capability that facilitates data retrieval. 

3.3.1.2 Field Measurements 

Field measurements are used to bias the locations of samples, to determine the number of samples 
needed for site characterization, or to provide a preliminary assessment of nature and extent of 
contamination. If field measurements are used to guide fixed laboratory sampling locations and to support 
site decisions, correlations to laboratory measurements are verified statistically. 

3.3.2 Field QA/QC Program 

Only equipment that is maintained and calibrated in accordance with the manufacturer's 
recommendations or in accordance with equal or more stringent standards is used for data collection. 

3.3.3 Sampling Equipment and Procedures 

3.3.3.1 Sampling Procedures 

Sample collection methods are selected to preserve sample integrity and to ensure that the samples 
adequately represent the environmental media from which they are taken. Considerations for selecting 
sampling methods include the 

• environmental media to be sampled; 

• portion of the environmental medium to be represented by the samples (e.g., 0- to 12-in. depth of 
entire site); 
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• description of how the material collected at each sampling point will be partitioned for analysis; 

• types of samples needed in the sample collection design; 

• types of analyses to be performed on the samples and any special sampling tool or method 
required by the analytical methods; 

• volume of each sample necessary to satisfy all analysis requirements; 

• size and type of sampling equipment appropriate for collecting the desired samples; 

• decontamination activities that must be performed on nondisposable sampling equipment prior to 
and between uses; 

• waste minimization (including the minimization of decontamination wastes) when it is cost
effective; 

• classification of all measurements as critical (i.e., required to achieve SAP objectives) or 
noncritical (included for informational purposes only); and 

• constraints on the sampling events that might significantly affect the projected time or costs (e.g., 
threats to endangered species). 

Special consideration is given to the collection of samples for volatile organic compound (VOC) analysis 
in order to maintain sample integrity and minimize analyte loss through sampling, containerization, 
extraction, and analysis procedures. For site characterization, the ER Project follows the sampling and 
preservation methods recommended in EPA SW-846 Method 5035 (EPA 1998, 64779) as modified in 
''Technical Guidance on EPA SW-846 Method 5035 Sampling" (Environmental Restoration Project 2000, 
65090). 

The appropriate method of obtaining soil samples for site characterization is to collect discrete samples 
by depth intervals. Composite sampling is conducted following the guidance in Section III.B.1.a of NMED 
1998 (57897). 

Filtered and unfiltered inorganic groundwater samples are collected in accordance with Section III.B.2.b 
of NMED 1998 (57897). 

3.3.3.2 Field Quality Control Sampling Guidance 

In addition to the specification of type, frequency, and number of field samples and/or measurements to 
be made, the SAP documents the type and number of quality assurance (QA)/quality control (QC) 
samples to be collected in the field. QA/QC samples are used to provide information about variance 
(regardless of source) and/or bias during data assessment. Examples of field OA/QC samples include 
field blanks, field duplicates or collocated samples, and equipment rinsates. 

3.3.3.3 Equipment Decontamination 

Nondisposable sampling equipment is decontaminated following appropriate EPA guidance in SW-846 
(EPA 1998, 64779). 
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3.3.4 Sample Handling and Analysis Procedures 

To provide legal and technical defensibility of ER Project sample data, chain-of-custody requirements are 
implemented. Chain-of-custody records are initiated at the time of sample collection and remain active 
until final disposition of the sample. 

All ER Project samples are shipped in accordance with International Air Transportation Association or US 
Department of Transportation regulations (49 CFR 171-173). 

All analytical services are coordinated through the Sample Management Office (SMO). All samples 
submitted through the SMO are analyzed at ER Project-approved internal or external fixed laboratories. 
The analytical services statement of work (LANL 1995, 49738) specifies the required sample preparation, 
analytical methods, and associated QC requirements for the following routine analytical suites: metals 
and inorganic compounds, VOCs, semivolatile organic compounds, organochlorine pesticides, PCB 
compounds, high explosives, and radiochemical analytes. 

Analytical method selection is based on the requirements of the decision to be made. These requirements 
reflect the following considerations: 

• required analytical information (e.g., analyte list, including whether determinations are made for 
total, soluble, extractable, isotopic, volatile species, and how the data are used); 

• sensitivity; 

• selectivity; 

• precision and bias; 

• sample preparation; 

• sample holding times; 

• turnaround time; 

• waste minimization; 

• cost; and 

• data comparability . 

Whenever possible, analytical methods are selected to ensure that BV or SAUESL concentrations can be 
detected. SW-846 methods (EPA 1998, 64779) or the EPA Contract Laboratory Program statement of 
work is used for fixed laboratory analysis of organic and inorganic chemicals in soil samples unless other 
methods are justified. Surface water and groundwater samples are analyzed using either EPA SW-846 or 
the methods specified in 40 CFR 136, "Guidelines Establishing Test Procedures for the Analysis of 
Pollutants." 

If a particular site investigation requires the measurement of analyte concentrations less than the lowest 
concentrations measured by routine analytical methods, the ER Project selects an appropriate analytical 
method that will provide lower detection limits, if practicable. 

Although the toxicity characteristic leaching procedure (TCLP) is not used in risk assessments or for 
confirmation sampling, the ER Project does use TCLP analysis to characterize waste and determine 
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disposal options. TCLP analysis is not used to determine the nature, rate, and extent of contamination or 
to determine SALs or a release. 

Data Verification and Validation 

Data verification and validation procedures are used to determine whether data packages received from 
an analytical laboratory were generated according to contract specifications and contain the information 
necessary to determine if the data are sufficient for decision-making. ER Project validation procedures 
are based on EPA national functional guidelines for organic (EPA 1994, 48640) and inorganic (EPA 1994, 
48639) data review. Radionuclide validation procedures follow American National Standards Institute 
guidance (ANSI1997, 64780). 

Data qualifiers (letter codes attached to data results) are used in the data validation process to designate 
potential deficiencies associated with individual sample results. Each data qualifier is accompanied by a 
reason code that provides information about the deficiency that led to qualification of the data. The 
validation procedure used for routine analytical services provides information about the reason the 
qualifier was applied and its potential impact on the affected data, so that the data may be used 
appropriately. 

This process results in validation reports used to direct focused data validations. Focused data validations 
are required to evaluate the data's usability and may be required as a follow-up to the routine validation 
process or to the data analysis review process. The purpose of a focused validation is to determine the 
technical adequacy of measurement data for a particular decision when 

• the data are qualified as deficient or requiring professional judgment during the 
verification/baseline validation process. For example, when holding times are exceeded or 
interferences are present, a focused validation may be required to help determine data adequacy. 

• the data quality assessment process requires additional information about the 

• variability or uncertainty of the reported data, or 

• data quality before making a data-use decision because of anomalies detected in a data set. 

3.4 Site Management and Record Keeping 

This section summarizes various measures required to implement ER Project field activities. Site access 
and security, temporary facilities, waste management, spill-and-discharge control measures, and 
contingency plans are some of the items that must be considered in order to develop project-specific 
plans. This section contains a general discussion of these considerations and broadly describes the 
elements associated with them. Each project-specific plan addresses these topics individually, providing 
greater detail as required by the activities conducted at the site. 

3.4.1 Site Access and Security 

The Laboratory maintains responsibility for all access and security measures required to gain access to a 
site. Site security at sites that are undergoing remedial activities is performed in accordance with the 
requirements presented in Section 5.4.2, Site Control, of this document. 
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3.4.2 Temporary Facilities 

Temporary support facilities for remedial operations are identified in Laboratory reports submitted to the 
NMED monthly by the Hazardous and Solid Waste Group (ESH-19}. Temporary facilities that fall under 
the auspices of the ER Project include satellite accumulation areas and less-than-90-day storage areas. 
Detailed descriptions of these types of temporary facilities are included in Section 6.3.2, Control 
Measures, of this document. 

3.4.3 Waste Disposal 

Waste disposal for ER Project activities to be implemented at the Laboratory are addressed in Section 
6.3.1, Waste Types, of this document. 

3.4.4 Contingency Planning 

A contingency plan is an alternative action taken by the ER Project if a problem or interruption occurs 
during field activities. Before alternative actions are implemented, appropriate ER Project personnel are 
notified to approve implementation of alternate strategies. Certain reasonably anticipated alternative 
actions are addressed in site-specific health and safety plans. Other reasonably anticipated alternative 
actions are addressed in site-specific SAPs. In case of major deviation from planned activities, the NMED 
is contacted to discuss the alternative action. As a result of major deviation allowed by NMED, the ER 
Project will realign activities to be consistent with the new scope. 

3.4.5 Record Keeping --- ---~ :........_,. 

ER Project-wide requirements for documentation and records are detailed in Chapter 4 of this document. 
All archival documentation (e.g., maps, engineering drawings, photographs, reports, memos, letters, and 
personnel interviews}, logs, field data reports, instrument calibration records, check-sample analyses, and 
raw data must be submitted to the RPF. Once data and documentation are delivered to the RPF, they are 
available to data users. Data generated from internal or contract analytical laboratories are submitted to 
the SMO, following the requirements of the statements of work for the analytical laboratories. All final 
results and electronic data needed to support decision-making are submitted to the Facility for Information 
Management, Analysis, and Display. 
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4.0 RECORDS MANAGEMENT PLAN 

4.1 Organization 

This plan constitutes the Records Management Program for the Environmental Restoration (ER) Project 
at Los Alamos National Laboratory (the Laboratory). It supports environmental cleanup work conducted 
by the US Department of Energy (DOE) and the University of California (UC) by establishing general 
guidelines for records management, including technical data. All work conducted under this plan is 
performed in accordance with internal administrative controls such as quality procedures (QPs), standard 
operating procedures (SOPs), and management guidance. The guidelines have been developed in 
cooperation with the ER Project quality assurance staff and the Laboratory Computing, Information, and 
Communication (CIC) Division staff. 

The Records Management Plan interfaces with other chapters of this Installation Work Plan mandated by 
Module VIII of the Laboratory's Hazardous Waste Facility Permit (EPA 1994, 44146). This plan contains 
three major sections: Section 4.1, the introduction, presents the organization, regulatory mandate, 
purpose, objectives, and terminology of the plan. Section 4.2 describes records management procedures 
and their implementation. The ER Project Records Processing Facility (RPF) and Facility for Information 
Management, Analysis, and Display (FIMAD) are described in Section 4.3. 

4.1.1 Regulatory Mandate 

The development and implementation of this plan are mandated by Module VIII of the Laboratory's 
Hazardous Waste Facility Permit. General requirements for data management are presented in Task II, 
Section B, of Module VIII, but many other references to technical data are made throughout the 
document. The manner in which documentation of work performed under the permit is managed is of 
primary importance. Proper records management ensures the integrity of the data and documentation 
submitted to the New Mexico Environment Department (NMED) and the US Environmental Protection 
Agency (EPA). ER Project records also include the publicly accessible documentation that make up 
portions of the administrative record (AR). 

4.1.2 Objectives 

The Records Management Program Plan establishes the framework necessary to 

• provide general guidelines to process, manage, retrieve, store, and protect records relevant to ER 
work conducted under Module VIII; 

• provide an ongoing tool to support the technical efforts of DOE, UC, and its ER Project 
contractors; 

• provide an opportunity for public involvement; and 

• provide a support system for management decisions throughout the life of the project. 

The plan addresses project needs for all forms of technical data, project records, photos, site reference 
literature, and other documentation. The records are collected, organized, electronically indexed, 
microfilmed, stored, and protected with the goal of providing efficient use and retrievability to a diverse 
group of users. This goal applies to both manual and automated methods of handling records. The plan 
enhances interactions with the local community and adjacent communities through the ER 
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Communications and Outreach Team, the NMED, EPA Region 6, DOE, Citizens Advisory Board, and 
other parties who may have an interest in the ER Project at the Laboratory. 

The objective of this framework is the effective management of records generated and/or used by the ER 
Project at the Laboratory. It is important that the plan be consistently implemented to provide an auditable 
and legally defensible system for records management. Coordination with other aspects of the ER Project 
is important for achieving useful project-wide guidelines for managing records and obtaining technical 
data, which, in some cases, are not reproducible. 

4.1.3 Terminology 

Terminology must be consistent to ensure that information is correctly conveyed to the reader of this plan. 
Definitions for records, technical data, information, and other terms are varied and rigorously debated. To 
ensure consistent use of terms, the statutory definition for "records" (44 USC 3301) is used. "Records" are 
" ... books, papers, maps, photographs, machine-readable materials, or other documentary materials, 
regardless of physical form or characteristics, ... appropriate for preservation ... because of the 
informational value of the data in them." Thus, the term "records" may include technical data and is used 
in this document to reflect the broader scope of protecting all ER Project records. 

4.2 Description 

This plan delineates how ER Project records are handled to ensure the integrity and protection of 
information in order to maintain efficient, centralized, and cost-effective access for the legal and technical 
defensibility of records. 

4.2.1 Work Flow, Procedures, and Control 

The plan incorporates a threefold approach based on records control and commitment to quality program 
guidelines. This approach includes the following precepts: 

• structured work flow for records-records control is maintained through a structured work flow 
and processing procedure for records. 

• use of approved procedures-program requirements are met through the documented use of 
approved procedures by appropriately trained employees. 

• referable information base-ER Project records are part of a compilation of an information base 
accessible to ER Project participants while providing records protection through a documented 
process of change control. 

4.2.2 Implementation 

Structured Work Flow for Records 

ER Project participants must transmit their records to the RPF. ER Project records normally are used to 
make a decision, or they document the normal and routine course of conducting ER Project work. 
Documentation pertaining to decisions, including technical data, must be transmitted to the RPF for 
inclusion in the AR. This documentation may take the form of Resource Conservation and Recovery Act 
facility investigation reports or similar records documenting project decisions. 
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Participants are required to review their records to determine whether the information represents an ER 
Project record. This determination can be made in two ways: 

• ER records are those specifically identified in QPs, SOPs, ER Project plans, and management 
guidance documents; 

• ER records are those identified at the discretion of ER Project participants as essential to the 
project and required for the functioning and/or interests of the ER Project. 

Upon receipt of the records, the RPF takes the following steps: 

• reviews record for legibility, completeness, and sensitivity; 

• completes electronic indexing for each record received; 

• makes a microfilm copy of the record (any records that are not suitable for filming are stored at 
the Laboratory CIC Division long-term records storage facility); 

• enters the microfilm roll number and box number globally in the ER Project record database; and 

• forwards the original record and a microfilm copy to CIC Division for long-term protection; working 
copies of the records are made available at the RPF. 

Use of Approved Procedures 

Project records are processed under applicable procedures. Personnel involved in processin9- reCords are 
trained and documented in the use of these procedures. 

Referable Information Base 

Records sent to the RPF provide a base of information to which all project participants can refer. They 
include records that document ER Project activities at the Laboratory, as well as certain records 
originating outside the ER Project that have been transmitted in accordance with the records 
management procedure. 

Administrative Record 

An AR contains the documents that form the basis for the selection of a response action. The AR may 
contain privileged information. Privileged information is listed in the AR but is inaccessible to the public 
because it includes attorney work product, attorney-client privileged information, or other privileged 
information protected under the Privacy Act. 

4.3 Description of Records Management Facilities 

Records Processing Facility 

The RPF receives, processes, and retrieves ER Project records. The RPF maintains working copies of 
records used in compiling site histories for corrective action sites. Original transmittals and a micrographic 
copy are sent to the Laboratory's CIC Division long-term records storage facility to ensure compliance 
with the ER Quality Management Plan requirements for retention and protection (Environmental 
Restoration Project 1998, 59575). The RPF is the central location of the AR and also functions as an 
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interim information repository to assist project participants in conducting their work, particularly in locating 
site historical information, which may influence cleanup decisions. As part of this function, it provides the 
capability to retrieve records based on a variety of parameters such as subjects, originators, technical 
areas, dates, corrective action sites, and structures. ER Project participants may request records from the 
RPF. 

The RPF staff works closely with the ER Project staff, Community Relations Office, Legal Counsel Office, 
Public Affairs Office, and Security and Safeguards Division to facilitate timely public awareness and 
access to ER Project documentation. Section 7.2.2 of this document provides detailed information 
regarding public repositories where ER documentation is located. 

Facility for Information Management, Analysis, and Display 

The ER Project Office established the FIMAD to provide the tools, systems, and expertise needed to 
support the large amount of spatial and tabular data collected as part of the ER Project. This information 
is readily available to project participants through a variety of media, including a network of workstations. 
The FIMAD taps the expertise of Geographical Information Systems (GIS) and database specialists to 
provide ER Project personnel with a relational database management system, database query results, 
spatial analyses, and data visualization. 

The FIMAD's capabilities are 

• geographic analysis, which uses the ARC/INFO GIS with ARCNiew as the sophisticated 
graphical user interface; 

• GIS capability, which focuses on data that are spatial in nature (location of buildings, roads, 
rivers, sample sites, boreholes, etc.); 

• GIS specialists, who produce customized maps and perform complex spatial analysis (e.g., 
identify boreholes that penetrate the aquifer and are statistically within a certain distance of the 
action level); 

• a database management team that uses the ORACLE relational database and focuses on 
specifying, constructing, and maintaining the complex database structures necessary to store a 
wide variety of data; 

• expertise to understand the visualization and analysis needs of the ER Project and to meet these 
needs either by finding suitable commercial software or by developing in-house applications; 

• provision of efficient and appropriate computer resources to access, maintain, and analyze data; 
and 

• maintenance of an automated backup and copy to a disaster recovery facility. 

Configuration management is implemented as a means of accounting for, controlling, and reporting the 
planned and actual design of components for FIMAD. Configuration management ensures that the latest 
'version of the whole system is always approved and accessible. The end product of configuration 
management is formal documentation of the process of systems development to permit identification of 
relevant configuration at any given period in the life of the ER Project. The documentation follows 
accepted practices for designing and developing information systems. Configuration management during 
development of FIMAD allows flexibility in selecting system components. 
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Integrated Capabilities of RPF and FIMAD 

The ER Project uses a hybrid approach to records management that incorporates the power and 
functionality of imaging technology and the reliability and wide acceptance of micrographics. 

Optical Disk Storage. Optical storage systems efficiently store enormous volumes of information. Optical 
disk storage is used at the FIMAD to efficiently store and disseminate information via the FIMAD network. 
Legal issues related to optical disk storage are accommodated through the use of micrographics, as 
described below. 

Microfilm. Industry standards for microfilming technology are reliable and widely accepted; therefore, this 
technology is used for capturing most ER Project records. Microfilm standards and legal defensibility are 
well established. Microfilm may also be used to transmit color graphics information or may be used as the 
source for digitizing project records in the future. 

File Standards and Compatibility. The ER Project uses several different operating systems, including 
Microsoft Windows and NT, Apple, UNIX, and the Virtual Memory System, that are not directly 
compatible. The problem of file compatibility is neither unique to the ER Project nor is it simple. This plan 
specifies using systems that adhere to existing standards and protocols to exchange information. 

Progress in Technology 

Changes in hardware and software technology are frequent and substantial and demand that attention be 
given to industry standards. How a product fulfills regulatory requirements for records retention, data 
access, and legal defensibility influences which products are selected. Personnel assigned to operate and 
maintain the ER Project Network and the FIMAD keep abreast of industry trends and recommend 
conversions and/or modifications to the system, as necessary, to keep it a viable component of the ER 
Project. 

Retention requirements for many records extend well beyond the typical life of systems currently used. 
Retention requirements are met by converting records, when practicable, to archive-quality micrographic 
media, subject to regulatory guidelines and approval. The ER Project currently uses an "indefinite" 
records retention period until the Laboratory's Information Resource Management Program is fully 
implemented. 
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5.0 HEALTH AND SAFETY PLAN 

5.1 Introduction 

5.1.1 Purpose and Applicability 

The Environmental Restoration (ER) Project at Los Alamos National Laboratory (the Laboratory) has 
developed a health and safety plan (HASP) (LANL 2000, 65050) to comply with applicable US 
Department of Energy (DOE) and federal and state occupational safety and health requirements. The 
HASP establishes generic health and safety (H&S) information and requirements applicable to ER field 
operations project-wide. 

Chapter 5 of this Installation Work Plan (IWP) is based on the HASP. The differences between this 
chapter and the HASP are that (1) some of the detail in the body of the HASP does not appear in this 
chapter, and (2) the HASP contains several appendixes that are cited in this chapter and have not been 
included in the IWP. To meet new requirements and changing project needs, the HASP is frequently 
updated; the IWP will be updated at the same time to reflect those changes. 

To supplement the generic guidance published in this chapter, a site-specific health and safety plan 
(SSHASP) is prepared for each field project as assigned by the focus area project leader (FAPL). As 
used in this chapter, ''field projects" refers to investigation or cleanup of a corrective action site or group of 
corrective action sites. Each SSHASP supplements the HASP by providing additional H&S information 
and requirements indicated by the operations and conditions at individual project sites. 

The Laboratory acknowledges that potential hazards are inherent in the performance of ER field c 

operations. Accordingly, the Laboratory expects that work conducted under the ER Project ~iiibe
performed in a safe and healthful manner that minimizes the threat and occurrence of hazards to health, 
property, and the environment to levels as low as reasonably achievable (ALARA). In the interest of 
protecting health and property (the Laboratory's personnel and property, the local public and their 
interests, and the personnel and equipment involved in conducting ER work), programs, plans, and 
procedures associated with the performance of ER field projects are subject to approval by designated 
Laboratory representatives before implementation. However, such approval in no way relieves ER 
participants from complying with specific regulatory requirements pertaining to H&S programs, plans, 
procedures, and work practices, nor does such approval relieve ER participants from their personal 
responsibility for maintaining a safe and healthful work environment. The term "ER participants" refers to 
anyone performing work, including DOE and Laboratory personnel, federal and state oversight personnel, 
subcontractor personnel, and their lower-tier contractors, consultants, and agents (see Section 5.4.2.1 on 
Site Visitor Policy). 

Furthermore, ER Project participants are responsible for conducting work in accordance with applicable 
federal, state, and local regulations. In some cases in this chapter and as indicated in the SSHASP, the 
Laboratory has chosen to invoke Occupational Safety and Health Administration (OSHA) and Laboratory 
requirements that ordinarily might not apply to ER field operations (e.g., OSHA's general industry 
standards in Title 29 of the Code of Federal Regulations [CFR] Part 1910 [29 CFR 191 0]). These choices 
were made on a case-by-case basis to maintain consistency with the Laboratory's ALARA policy and to 
clarify the Laboratory's expectations with regard to interpretable requirements of the multiple agencies 
governing ER work. 

When there is concern that implementation of work orders or H&S requirements would conflict with 
contract terms or could unreasonably compromise the safety or health of an individual or the 
environment, such concerns must be brought to the attention of the contract administrator and the 
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ERIH&S representative (Section 5.2.1.4) immediately. Failure to comply with the terms of H&S plans may 
constitute cause to stop activity or to issue a stop-work order as specified in Section 5.4.2.3 of this 
document without cost or penalty to the Laboratory. 

The ER Project has provided to project participants the ER Project HASP consisting of the material in this 
chapter and the HASP appendixes containing forms and procedures. It has also provided a model 
SSHASP. Both the HASP and the completed SSHASP for each project are kept readily available for 
reference by individuals performing ER field operations to govern the conduct of work at the applicable 
site(s). 

5.1.2 Review and Approval 

Before any work is initiated, the project team submits a completed SSHASP, in draft form, to the H&S 
representative for the focus area, who will circulate it to appropriate Laboratory personnel for review and 
approval. Each SSHASP submitted must be signed by an authorized representative of each ER 
participant-employer whose employees are subject to the terms of the SSHASP. The employer's 
signature on the signature page serves as a certification that the employer has reviewed, concurs with, 
and will comply with the terms of the HASP and SSHASP. After signing the signature page, the FAPL 
returns the SSHASP to each employer. 

Additionally, each individual who needs to enter a controlled area of a site where access has been limited 
in accordance with a SSHASP signs an acknowledgment form (Appendix B of the HASP) to acknowledge 
that he/she has read or has been briefed on and understands the contents of the HASP and applicable 
SSHASP and agrees to abide by the terms of these documents. 

5.1.3 Integrated Safety Management 

The ER Project embraces the implementation of the Laboratory's Integrated Safety Management (ISM) 
System (LANL 1999, 64707). AllER Project activities and documents are designed to be consistent with 
this over-arching environment, safety, and health policy. The ER Project accepts the responsibility for 
understanding and implementing the appropriate Laboratory Performance Requirements and Laboratory 
Implementation Requirements. ISM implementation is accomplished through worker involvement, 
communication, and feedback at all levels and is documented here, in the HASP, in each SSHASP, and 
in every task hazard analysis. 

The five ISM core functions are summarized below along with how these functions are implemented in 
the ER Project. 

1. Define the Scope of Work: 

AllER Project work is part of a well-defined work breakdown structure. Individual scopes of work 
are further defined into tasks, subtasks and activities. This structure has been in place since the 
Project's inception and is ingrained into the culture. 

2. Analyze the Hazards and Environmental Aspects: 

Based on the defined scope of work and before any fieldwork is conducted, SSHASPs are 
prepared that address well-defined health and safety requirements. Field supervisors and site 
safety officers (SSOs) identify and analyze the potential hazards and document them in task 
hazard analyses (THAs). Each SSMASP contains as many THAs as necessary to address all 
potential safety and environmental hazards associated with the activity. 
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3. Develop and Implement the Controls: 

After identification and analysis of hazards, engineering, administrative, and personal protective 
equipment control measures are considered. The most suitable controls are incorporated into the 
THAs. The hazard controls are then integrated into the overall work plan. 

4. Perform the Work: 

The scope of work is then executed. Each day the field team reviews the hazards and controls for 
the work they are about to perform. Every member of the field crew has the opportunity to 
question and provide feedback on the effectiveness of the controls during daily safety meetings. 
The field supervisor and SSO ensure that all work is conducted within the defined controls. 

5. Ensure Performance: 

Changes to THAs are incorporated on a real-time basis based on feedback from the field team 
and as conditions change. Opportunities for performance improvement are often recognized 
based on the experience and ingenuity of the field teams. Such improvements are carried over to 
other fieldwork through the sharing of SSHASPs and THAs across focus areas and through the 
lessons learned process. 

It is through these activities that the ER Project seeks to continuously improve safety performance and 
contribute to the Laboratory's commitment to ISM. 

5.2 Personnel 

5.2.1 Organization 

The purpose of this section is to clarify the roles, responsibilities, and authority of individuals as they 
relate to H&S and to describe the organizational structure and lines of communications that are 
necessary to achieve the ER Project safety objectives. This section complies with the Laboratory's 
Integrated Safety Management (ISM) System, the Price Anderson Act Amendments, and OSHA 
Hazardous Waste Operations Emergency Response (HAZWOPER) requirements. 

Defining H&S responsibilities, authority, and lines of communication for the ER Project is complicated by 
the matrix structure of the organization and the involvement of multiple subcontractor organizations. Over 
time, effective H&S structure and communications methods have evolved as described in this section. 
The following fundamental concepts help one understand the basis for the H&S structure and 
communications. 

Line Organization and Management- A basic premise of ISM is that line management is responsible 
for safety. The ER Project endorses and abides by this concept. Because individuals from many different 
line organizations (Laboratory divisions) are matrixed to the ER Project, it is common practice for the ER 
Project to work out memorandums of understanding or similar agreements so that individuals from other 
line organizations always know and understand their safety chain of command. 

Programmatic Organization and Management- Many H&S issues are inherent with environmental 
restoration and must be addressed at the program level. Decisions are made that protect all workers in 
the ER Project, regardless of employer. These decisions and policies are described in program H&S 
requirement documents such as the HASP. It is the responsibility of the line organizations to implement 
H&S and meet the programmatic requirements. 
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Facility Management Organization and Management- The ER Project performs work in many facility 
management units (FMUs) across the Laboratory. The ER Project must comply with the H&S 
requirements of those FMUs. To facilitate compliance, the ER Project and FMUs agree on formal "work 
packages." The FMU H&S requirements, defined in the work package, are then incorporated into 
SSHASPs prepared for work specifically in that FMU. 

Subcontractor Organization and Management- Several subcontractors perform work as part of the 
ER Project Team. As private employers, they are obliged (legally and contractually) to maintain their own 
H&S programs and line management structure. Subcontractors integrate the ER Project programmatic 
H&S requirements into their H&S programs as necessary while still maintaining a degree of H&S 
autonomy. Subcontractors prepare SSHASPs for each field project. In the SSHASPs, lines of 
communication are defined that link subcontractors to Laboratory's ER Project line organizations. 
SSHASPs are reviewed and approved by Laboratory personnel. This mechanism, along with Laboratory 
field oversight, helps ensure that appropriate programmatic and line safety is integrated into work 
performed by subcontractors. 

Most importantly, H&S roles, responsibilities, authority, and communications are established during the 
planning stages of every field project. The SSHASPs provide detailed information, ensuring that the ER 
Project integrates safety in the field, where there are the greatest potential hazards. Specific individuals 
fulfilling these roles are identified in each site-specific health and safety plan (SSHASP). 

5.2.1.1 Project Team 

(a) Programmatic Managers 

Project Manager 

The project manager is a University of California (UC) employee who is ultimately responsible for the 
safety of people working on the ER Project. His/her responsibilities include 

• making H&S policy decisions; 

• ensuring that adequate H&S resources are available to meet H&S objectives; 

• resolving conflicts between H&S and production that cannot be resolved at a lower level; 

• ensuring that FAPLs, team leaders, and subcontractor supervisors/subcontractor project 
managers comply with H&S programmatic requirements; 

• performing safety walk-around surveys; 

• supporting and promoting the Laboratory's ALARA policies and principles; 

• ensuring that ALARA program requirements are met; and 

• exercising programmatic and line safety management authority as required. 
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Focus Area Project Leader 

The FAPL is a UC employee who reports to the ER project manager. The FAPL may direct one or more 
team leaders and task leaders. His/her H&S responsibilities include 

• exercising programmatic and line safety management authority as required; 

• ensuring that the necessary SSHASPs for his/her project unit are developed and that the 
comments of appropriate reviewers have been incorporated; 

• ensuring that the HASP and SSHASPs are implemented for field operations under his/her control; 

• delegating H&S responsibility as necessary to maintain a clear chain of command for H&S 
issues; 

• ensuring there is always a designated on-site supervisor; 

• ensuring that appropriate communications with FMUs have occurred; 

• ensuring that personnel performing work under his/her management meet H&S qualifications; 

• communicating anticipated radiological control technician (RCT) support needs to the group 
leader for the Laboratory's Health Physics Operations Group (ESH-1) and the RCT Pool 
supervisor, based on current plans; 

• resolving H&S issues concerning his/her project; 

• prohibiting personnel who do not comply with H&S requirements from working on field projects 
under his/her control; 

• conducting required inspections (Section 12.1 of the HASP); and 

• ensuring the submittal of appropriate field project H&S records to the Laboratory's Records 
Processing Facility (Section 13 of the HASP). 

Team Leader 

The team leader (usually a UC employee for field projects) may manage one or more field projects. 
He/she has the flexibility to assume a direct role in management of the fieldwork or may delegate that 
responsibility to one or more task leaders or subcontractor supervisors/subcontractor project managers. 
His/her H&S responsibilities include 

• exercising line management safety authority as required; 

• delegating H&S responsibility as necessary to maintain a clear chain of command for H&S 
issues; 

• ensuring there is always a designated on-site supervisor; 

• ensuring that all known tasks, associated hazards, and control measures have been identified; 

• ensuring that provisions of the SSHASP are implemented for his/her projects; 
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• ensuring that each concerned party has reviewed the SSHASP for accuracy and adequacy 
(Section 1.2 of the HASP); also ensuring that review comments are resolved and that the 
SSHASP is signed before any field activities are begun; 

• ensuring that only qualified project team members and support personnel perform ER Project 
work; 

• initiating work authorizations with ESH-1 for ACT support of field activities; 

• communicating changes in fieldwork schedules with the ACT Pool supervisor so that adequate 
ACT support is available; 

• ensuring that all field team members receive daily safety briefings; 

• ensuring that all required permits have been obtained; 

• ensuring that emergency response planning and training has been completed prior to beginning 
field operations; 

• in the event of an incident or emergency, functions as site incident/emergency coordinator; as 
necessary, arranges for immediate notification of Laboratory emergency response personnel to 
take control of the scene and/or arranges for immediate notification of appropriate authorities 
(Section 9 of the HASP). 

• conducting necessary inspections (Section 12.1 of the HASP); 

• ensuring that necessary field logs and H&S records are produced and kept; and 

• providing necessary H&S records to the FAPL at the close of the project (see Section 13 of the 
HASP). 

Task Leader 

Through delegation, a task leader may assume some or all of the H&S responsibilities and authority 
afforded the team leader. When this occurs, it must be authorized by the FAPL and clearly described in 
the SSHASP. The purpose of such delegation is to maintain a clear H&S chain of command in the field. 

Subcontractor Supervisors/Subcontractor Project Managers 

A subcontractor supervisor/subcontractor project manager is responsible for ensuring that employees 
under his/her supervision comply with the HASP and SSHASP. They are responsible for ensuring the full 
cooperation of their organization with the Laboratory and other subcontractors to achieve H&S objectives. 
In addition, the subcontractor supervisor/subcontractor project manager must exercise line management 
safety authority for personnel working for that company. When multiple subcontractors are on a site, each 
subcontractor must designate an on-site supervisor who has line management safety authority. 

Through delegation, subcontractor supervisors/subcontractor project managers may assume some H&S 
responsibilities and authority afforded the team leader. When this occurs, it must be authorized by the 
FAPL and clearly described in the SSHASP. The purpose of such delegation is to maintain a clear H&S 
chain of command in the field. 
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Subcontractors to UC (second-tier subcontractors) that engage their own subcontractors (third-tier 
subcontractors) are responsible for ensuring that their subcontractors comply with all programmatic and 
site-specific H&S requirements. For projects where multiple second-tier subcontractors are working in the 
field together, ultimate on-site authority resides with the UC team leader or designee. 

(b) Field Teams 

Project Field Team Members 

Project field team members may be part of the ER Project organization, other Laboratory divisions, 
Laboratory support organizations, or subcontractor organizations. Ultimately, field team members are 
responsible for conducting work in a safe manner and have the authority to stop work when unsafe 
conditions exist. They are responsible for abiding by requirements of the HASP, SSHASP, any 
supplements or modifications, and other applicable H&S regulations and procedures, and for fulfilling and 
maintaining their individual training and medical surveillance requirements. If there is concern that 
implementation of work orders or H&S requirements would unreasonably compromise the safety or health 
of an individual or the environment, such a concern must be brought to the attention of their line 
supervisor, the SSO, or team leader/task leader. When line managers in the field do not resolve an H&S 
concern adequately, the matter is brought to the attention of higher line managers or the ER/H&S 
representative, as necessary. If adequate resolution still has not been achieved, team members are 
encouraged to call the Laboratory's environment, safety, and health (ESH) hotline at 505-665-5010 or to 
contact the DOE Los Alamos Area Office at 505-667-5105 where they may file a complaint (Laboratory 
Implementation Requirement LIR 307-01-04.0, "Safety Concern Program"). The DOE has a policy that 
employees who report an H&S problem are protected from reprisal. 

Facility Management Unit (FMU) Representative 

FMU representatives include personnel of the FMU where ER Project activity will occur. The top 
representative is the facility manager. The facility manager may also be supported by an alternate, 
building managers and their alternates, and personnel responsible for facility-specific environment, safety, 
and health. With respect to ER Project activities occurring at facilities throughout the Laboratory, the 
facility manager, or his/her delegate, is responsible for 

• establishing written facility manager-tenant agreements to communicate a mutual understanding 
of safety interface, requirements, roles, responsibilities, and authorities by facility manager and 
facility occupants; 

• authorizing all facility-related work within the affected FMU boundary, including review and 
approval of or concurrence with ER Project SSHASPs and supplemental plans, permits, and 
procedures; 

• determining required procedures for consistent application in the facility to stay within facility 
operating limits; 

• periodically reviewing and monitoring operations occurring within the FMU boundary; and 

• correcting or shutting down operations or activities that violate the facility-tenant agreement or 
that compromise safety. 
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5.2.1.2 H&S Personnel 

Site Safety Officer 

OSHA requires that a site safety and health supervisor (also known as SSO) be designated and that this 
person must have the responsibility and authority to develop and implement the site safety and health 
plan and verify compliance. The SSO may perform other duties on the project team, provided these 
duties do not compromise performance of his/her SSO duties. On a project-specific basis, the SSO must 
be qualified to recognize and evaluate hazards and to minimize and mitigate occupational H&S hazards. 

The FAPL and/or team leader determines if a dedicated SSO is necessary for non-HAZWOPER projects. 
If a full-time SSO is not required, applicable duties of an SSO are to be assigned to other qualified 
personnel who will be on-site. 

On projects with multiple subcontractors, there will be more than one person with site safety 
responsibilities. It is the team leader's responsibility to see that the safety chain of command is clearly 
defined and documented and that safety coverage is comprehensive. 

The specific responsibilities of the SSO are to 

• assist with and/or develop the SSHASP; 

• verify that on-site personnel have current certification of the applicable training and medical 
surveillance requirements; 

• help the team leader/task leader implement the HASP and SSHASP in compliance with 
applicable federal, state, and local H&S regulatory requirements; 

• perform and document H&S inspections of site operations (Section 12.1 of the HASP); 

• notify the team leader/task leader of any on-site personnel who are not abiding by applicable H&S 
requirements and of potential or actual hazardous situations needing to be rectified; 

• notify the FAPL and the ER/H&S representative, when elements of the HASP and SSHASP are 
not being met and when H&S hazards are not being minimized or mitigated sufficiently; 

• watch for changes in site operations and conditions that warrant hazard mitigation and/or 
modifications to project H&S plans, procedures, permits, etc.; 

• ensure that copies of the HASP, SSHASP, supplements, and any modifications are current and 
that these documents are readily accessible on-site and as needed for ER Project work occurring 
elsewhere; 

• assess the necessity and arrange for monitoring of employee exposures to H&S hazards and 
convey results and known implications to the team leader/task leader; 

• inform the team leader/task leader, the ER/H&S representative, and affected subcontractor 
supervisors/subcontractor project managers of results of employee exposure monitoring (Section 
13.3 of the HASP); 
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• monitor levels and effectiveness of personal protective equipment and verify proper use, storage 
and maintenance of equipment; and 

• maintain H&S-related field project records, including a daily log of H&S-related matters 
concerning site operations, and provide these records to the team leader/task leader as 
necessary before closeout of the project. 

Industrial Hygiene Technician 

The industrial hygiene technician is a designated team member who is capable of monitoring employee 
exposures to hazardous substances, and, to the extent necessary for the site-specific work, is capable of 
evaluating exposure-monitoring results to determine actions necessary to protect individuals on-site. This 
person may be someone who is training to become an SSO, and, with approval of the team leader/task 
leader, someone to whom the SSO may delegate his/her responsibilities, as this person is trained and 
qualified to perform such duties. 

Trenching/Excavation Competent Person 

This individual is a designated team member or support person, in accordance with 29 CFR 1910.146, 
"Permit-Required Confined Spaces," who is capable of identifying existing and predictable hazards in the 
surroundings, or unsanitary, hazardous, or dangerous working conditions for trenching or excavation. 
This individual has authorization to take prompt corrective measures to eliminate those hazards and must 
have had specific training in and be knowledgeable about soils analysis, the use of protective systems, 
and the requirements of 29 CFR 1926 Subpart P- Excavations (29 CFR 1926.650 et seq.).----. ~ _ 

Registered Professional Engineer 

A registered professional engineer is a person who is registered as a professional engineer in the state 
where the excavation or trenching work is to be performed (29 CFR 1926.650 [b]). 

Confined-Space-Entry Supervisor 

The confined-space entry supervisor is a designated team member or support person who is responsible 
for determining whether acceptable entry conditions exist at a confined space where entry is planned, for 
authorizing and overseeing entry operations, and for terminating entry in accordance with regulatory and 
permit requirements (29 CFR 1910.146 [b]). 

Other Competent or Qualified H&S Personnel 

Throughout 29 CFR 1926, "Safety and Health Regulations for Construction," and applicable standards of 
29 CFR 1910, "Occupational Safety and Health Standards," invoked by the UC, OSHA uses the terms 
"competent" and "qualified" to denote specially trained and knowledgeable individuals who are required to 
perform certain job functions. These specific standards are cited as applicable throughout the HASP and 
SSHASP. Wherever requirements exist in these standards for participation of a competent or qualified 
person, the person must be trained and knowledgeable of the particular regulated subject matter in 
accordance with 29 CFR 1926.32(f) or (m), the applicable regulatory standard, and Section 10 of the 
HASP. 
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5.2.1.3 Health Physics Personnel 

Health physics personnel include radiological screening personnel (ASPs), health protection technicians 
(HPTs), and ACTs. ESH-1 provides HPTs and ACTs to the ER Project through the ACT Pool. These 
personnel are the only ones allowed to perform tasks required for compliance with 1 0 CFR 835, 
''Occupational Radiation Protection," (e.g., performing a survey for unconditional release of equipment 
from a field site). ACTs also perform oversight of work performed by ASPs. ASPs are contractor 
personnel who have a Radiological Surveillance Authorization Agreement (RSAA) with ESH-1. Typically, 
these agreements allow authorized individuals to perform limited radiological control tasks related to ER 
field projects. 

All health physics personnel working on ER field projects, regardless of employer, are responsible for 
immediately reporting radiological issues and concerns to the team leader/t~sk leader. If field supervision 
has been delegated to a subcontractor supervisor/subcontractor project manager, then radiological issues 
must also be reported to the subcontractor supervisor/subcontractor project manager and the team 
leader/task leader. It is essential that radiological concerns be reported up through the UC chain of 
command. 

Radiological Screening Personnel (Non-ESH-1 Personnel) 

ASPs are responsible for providing health physics monitoring support for the project team. Each ASP is 
responsible for performing health physics monitoring support in accordance with his/her RSAA. Specific 
responsibilities include 

• maintaining a current and valid RSAA; 

• performing radiological control work within the scope of their RSAA; 

• performing and documenting housekeeping radiological surveys; 

• performing conditional equipment surveys; 

• performing daily instrument response checks; 

• ensuring that all radiation-monitoring equipment is in good working order; 

• ensuring that radiological postings are maintained; 

• immediately notifying the team leader/task leader, SSO, and ESH-1 when any contamination 
occurs to skin or any personal clothing; 

• reporting radiological concerns to the SSO, team leader/task leader, and ESH-1; 

• providing the ACT Pool supervisor with a daily verbal summary of site radiological conditions and 
copies of all radiological survey documentation; and 

• notifying the team leader/task leader and SSO when action levels defined in the SSHASP have 
been reached. 
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Health Protection Technician and Radiological Control Technician (ESH-1 Personnel) 

In addition to the responsibilities of the ASP, the responsibilities of the HPT and the ACT include 

• preparing, ensuring compliance with, and closing out radiological work permits); 

• revising the site radiological work permits when the radiological controls required do not provide 
adequate worker protection or contamination control; 

• providing guidance on radiological decontamination of equipment and personnel; 

• performing "unconditional release" surveys for equipment (ACTs only); 

• providing regulatory compliance guidance to the team leader/task leader when field conditions 
change and radiological issues emerge; and 

• reporting radiological concerns to the team leader/task leader and to the RCT Pool supervisor. 

5.2.1.4 Project Support Personnel 

Subcontractor Representative 

A subcontractor representative is a management or H&S professional representing an employer affected 
by terms of the SSHASP. This individual must have the authority to approve the terms of the SSHASP 
and any modifications and to ensure that employees of his/her employer abide by these terms. Additional 
responsibilities include 

• interfacing with project line managers, other employers' supervisory personnel, and support 
professionals, as necessary, to coordinate implementation of HASP, SSHASP, and other 
applicable H&S requirements and 

• assisting with resolving H&S issues involving his/her employees performing ER Project work, 
particularly those involving discrepancies between policies of multiple employers represented on
site and site-specific H&S requirements. 

ERIH&S Representative 

The ER/H&S representative may be either a UC or contract employee, or subcontractor who is assigned 
to the FAPL(s) as a technical advisor. This person provides H&S support to personnel performing ER 
Project work involving his/her assigned project unit(s). He/she serves as liaison between the project unit 
personnel, ESH Division personnel, and FMU H&S personnel. In addition to the responsibilities of the 
subcontractor representative, the ER/H&S representative has responsibilities that include 

• overseeing health and safety for project units; 

• ensuring that SSHASPs for his/her project unit(s) are reviewed by appropriate parties; 

• verifying that known hazards, preventive measures, and mitigation controls associated with the 
project scope of work and tasks have been adequately incorporated in the SSHASP; 

• providing or arranging for technical support concerning industrial hygiene, operational safety, and 
health physics matters; 
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• reviewing and approving SSHASPs, supplements, and modifications for ER Project work at 
his/her assigned project sites; and 

• verifying that field operations associated with his/her project unit(s) are conducted in accordance 
with applicable H&S programs, plans, and regulatory requirements. 

ESH-1 RCT Pool Supervisor 

The ESH-1 ACT Pool supervisor is the point of contact for obtaining radiological control support and 
oversight (Section 12.2 of the HASP) for ER fieldwork. The Pool supervisor is provided with an 
anticipated field schedule based on current plans of the EA Project. The team leader/task leader or 
his/her delegate communicates anticipated radiological support needs, based on the baseline, to the Pool 
supervisor so he/she may schedule the resources. It is the responsibility of the team leader/task leader to 
communicate deviations from the baseline and changing support needs to the Pool supervisor at the 
earliest possible time. The responsibilities of the ACT Pool supervisor include 

• scheduling ACTs to support ER fieldwork; 

• updating scheduled support needs based on feedback from the team leader/task leader; 

• entering into work authorizations with the ER Project for personnel assigned to support the ER 
Project; 

• reviewing H&S documents as necessary; 

• working with the team leader/task leader to resolve scheduling/resource conflicts; 

• exercising line management safety authority, as required; 

• providing regulatory compliance guidance to the team leader/task leader when field conditions 
change and radiological issues emerge; 

• serving as a conduit for feedback from ACTs to EA Project management; and 

• reporting radiological issues and concerns to ER Project management, not otherwise reported by 
ACTs. 

5.2.2 Training Requirements 

Described in this section are the DOE, OSHA, and Laboratory worker H&S training requirements 
applicable toEA field operations. In accordance with OSHA's training requirement in 29 CFR 
1926.65(e)(1 )(ii), "Hazardous Waste Operations and Emergency Response," field team personnel must 
have the necessary training to perform their assigned task(s) and associated responsibilities. Before the 
team leader tasks a project field team member with performing an ER field duty, the site safety officer 
verifies that the field team member has current certifications of required training. 

Laboratory employees (including Laboratory contract employees) are eligible to take any courses offered 
by the Laboratory's ES&H Training Group (ESH-13) and the Property Management Group (BUS-6). ER 
Project contractors are responsible for implementing their own training programs. With the exception of 
the Laboratory-specific training described in Section 5.2.2.4, training offered by ESH-13 is available to ER 
contractors for a fee upon referral by an FAPL. Training offered by BUS-6 is also available to ER 
contractors for a fee. 
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5.2.2.1 HAZWOPER Requirements 

General Requirements 

All employees working on-site exposed to safety hazards, health hazards, or hazardous substances and 
their supervisors and managers responsible for the site must receive training that meets the requirements 
of Section 1 0 of the HASP before they are permitted to engage in HAZWOPER work. Employees are not 
permitted to participate in or supervise ER field activities until they have been trained at the level required 
by their job function and responsibility. 

Employees and supervisors who have successfully completed the training and field experience 
requirements of Section 10.5 of the HASP are certified by their instructor, or the head instructor and 
trained supervisor, as having successfully completed the necessary training. OSHA requires that a written 
certificate be given to each person so certified. 

Trainers must be qualified to instruct employees about the subject matter that they are presenting. 
Trainers must have the academic credentials and instructional experience necessary for teaching the 
subject(s) or must have completed a training program for teaching the subject(s). Instructors must 
demonstrate competent instructional skills and knowledge of the subject matter. 

Employers who can show by documentation or certification that an employee's work experience and/or 
training has resulted in training equivalent to the training requirements of Section 10.5 of the HASP are 
not required to provide the initial training requirements of Sections 1 0.5.3 or 1 0.5.4 of the HASP. The 
employer must certify this equivalency and provide a copy of this certificate to the employee. 

Anyone who has not been certified in accordance with Section 1 0.5 of the HASP is prohibited from 
engaging in ER field activities. The general HAZWOPER training requirements described in Section 10.5 
of the HASP include 

• worker training and supervised fieldwork for periods determined by expected exposure: 

• initial 40 hours of training and 24 hours of supervised fieldwork (for areas in which contaminant 
concentrations may exceed exposure limits) or 

• initial 24 hours of training and 8 hours of supervised fieldwork (for areas in which contaminant 
concentrations are not expected to exceed exposure limits), 

• management and supervisor training, 

• annual refresher training, 

• site safety officer requirements, 

• industrial hygiene technician requirements, and 

• health physics personnel requirements. 

Emergency Response Training 

If a FAPL, team leader, or subcontractor supervisor/subcontractor project manager chooses to have on
site personnel take any action other than immediate evacuation of the site in the event of a release or 
substantial threat of release of a hazardous substance, on-site personnel must receive the training 
described in Section 1 0.1.3 of the HASP as applicable for the tasks to be performed. The training 
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categories include first-responder awareness level training and first-responder operations level training. 
OSHA requires that personnel who have been trained in accordance with this section receive annual 
refresher training of sufficient content and duration to maintain their competencies or demonstrate their 
competency at least yearly. 

Pre-Job-Start H&S Briefing 

In accordance with 29 CFR 1926.65(b)(4)(iii), the site safety officer must conduct training on the contents 
of the SSHASP before fieldwork begins so that each field team member is informed of the site-specific 
information and requirements applicable to the scope of work. This H&S briefing covers the contents of 
the SSHASP and applicable portions of the HASP. 

Daily Tailgate H&S Meetings 

Before beginning fieldwork each day and before each new shift, the site safety officer and team leader, 
task leader, or subcontractor supervisor/subcontractor project manager must conduct a tailgate H&S 
meeting. Field team members should be encouraged to discuss any health- or safety-related concerns 
during this meeting without fear of reprisal. Topics covered and attendance must be documented. During 
these tailgate meetings, field team members are informed of at least the following: 

• any newly identified hazards and associated monitoring and exposure control measures and 
results not discussed previously and 

• problems or concerns (especially H&S) that have arisen since the previous tailgate meeting. 

5.2.2.2 First-Aid Requirements 

In accordance with 29 CFR 1926.50, "Medical Services and First Aid," in the absence of a hospital or 
clinic that is reasonably accessible in terms of time and distance to the work site (i.e., capable of 
rendering treatment within 4 min of occurrence of the injury or illness), a person who has a valid 
certificate in first-aid training from the American Red Cross, or equivalent, must be available at the work 
site to render first aid. Section 1 0.1.3 of the HASP contains more detailed information concerning first aid. 

5.2.2.3 Other OSHA Requirements 

OSHA has numerous other standards and associated training requirements applicable to ER work. Some 
of these requirements apply at a programmatic level and are addressed in Section 5.4.2.1. Other training 
requirements apply to specific individuals who are either a competent person or a qualified person in the 
subject matter pertaining to their job function, as defined by OSHA [29 CFR 1926.32(f) and (m)], 
respectively, and/or as defined by applicable operation- or substance-specific standards (29 CFR 1926 
and/or 29 CFR 1910, which are cited throughout the HASP and the SSHASP. Examples of these types of 
training are those for confined-space entry, lockout/tagout of energized equipment, electrical safety, 
trenching and excavation, respiratory protection, bloodborne pathogen exposure control, etc. 

Site-specific training requirements that meet the requirements of this section are dictated by the 
operations and conditions occurring on-site and must be specified in Section 1 0 of the SSHASP or in a 
modification form to the SSHASP, as the requirement arises. 
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5.2.2.4 Other Requirements 

The Laboratory has certain training requirements that are applicable to personnel who perform work for 
the Laboratory, which are described in Section 10.2 of the HASP and include 

• general employee training, 

• health and safety read training, 

• health physics checklist indoctrination, 

• Radiological Worker II training, and 

• waste generator and waste management training. 

5.2.3 Medical Surveillance 

Before the team leader authorizes access to areas of the site where site controls have been established 
(e.g., exclusion and contamination reduction zones and other regulated areas), it is the responsibility of 
the site safety officer to verify that personnel entering such areas have a current certification of medical 
fitness for duty (Appendix E of the HASP), in accordance with this section. The site-specific medical 
surveillance requirements that meet applicable OSHA regulations and DOE requirements must be 
specified in Section 11 of the SSHASP. 

A written medical surveillance program that complies with the requirements of this section must be 
implemented by employers of personnel working for the ER Project. These requirements include 

• identification of active participants in the employer's medical surveillance program; 

• cost and frequency of examinations; 

• content of examinations; 

• information to be provided to the examining physician; and 

• information to be obtained from the physician, including a form provided in Appendix E of the 
HASP. 

5.3 Site History and Description 

General background information descriptive of Los Alamos (i.e., location and prevailing weather conditions) 
is provided in the HASP (Section 2). Background information specific to the project is provided in the 
SSHASP (Section 2), including the project's scope of work and descriptions of the corrective action sites. 

5.4 Hazard Assessment 

Hazard assessment is the process of identifying and evaluating the hazards associated with operational 
activities and is a fundamental component of the ER Project's Integrated Safety Management System. 
Evaluation and identification of hazards must occur 

• during pre-operational planning of ER fieldwork, 

• immediately after initiation of and during performance of tasks with potential hazards, 
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• before changes in tasks and/or operations, 

• as required by changing site conditions, and 

• continually, as appropriate. 

The Laboratory has provided a method for evaluating and rating hazards in the ER Project health and 
safety manual (Environmental Restoration Decommissioning Project 1995, 55423). A list of several 
assessment methods is provided by the DOE HASP guidelines (DOE 1994, 59929). The hazard 
assessment method and rationale(s) for the resulting assessment(s) are clearly indicated in each 
SSHASP. 

5.4.1 Task Hazard Analysis 

OSHA (29 CFR 1926.65[b][4][ii][A]) requires that a hazard analysis be prepared for each task to be 
performed during the ER field project. The task hazard analysis must identify the likely radiological, 
safety, chemical, physical, and biological hazards and the affected personnel so that determination can 
be made of the corresponding exposure-monitoring and response plans, administrative and engineering 
controls, site control measures, personal protective equipment, medical surveillance, training, and 
emergency/incident response requirements to be implemented to minimize or mitigate the anticipated site 
hazards. 

Each SSHASP must include a task hazard analysis (Section 4 of the SSHASP) for each of the tasks 
described in the project scope of work. Field team participants and key H&S support personnel must be 
identified in the SSHASP by the role Gob title) and task(s) they are expected to perform. Then each 
anticipated task-specific hazard is assessed, as described in greater detail in this section, to determine 
the associated qualitative probability of occurrence of the hazard and the severity of injury/illness 
expected to result. 

Not all contaminants at a particular site or chemical products used during field operations pose an 
occupational health threat. The determination of which substances are expected to pose an occupational 
health threat is made by the process of hazard assessment. DOE suggests that the following criteria be 
used to identify the hazardous substances to be assessed: 

• type, nature, form, quantity, and concentration of the hazardous substance(s); 

• location of the substance(s); 

• conditions under which exposure to the substance(s) may occur; and 

• specific hazards associated with the substance(s). 

5.4.1.1 Chemical 

Details of the site-specific hazard assessment of each known site contaminant and chemical product to 
be used must be included in the SSHASP, unless there are none. Of the wide variety of chemicals of 
potential concern at each site, Table 4-2 of the SSHASP must include only the substances expected to 
pose an occupational health threat, together with the resulting hazard assessment rating. The signs and 
symptoms of chemical exposure, if any, must be provided in Appendix C of the SSHASP. Corresponding 
detection methods, protective measures, and response actions must be provided in Section 6 of the 
SSHASP. 
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5.4.1.2 Radiological 

Assessment of site-specific hazards that could result from unpredictable detonation of high explosives, 
exposure to radiological and safety hazards, and to chemical hazards by class of chemical are included in 
Table 4-3 of the SSHASP. This table also must include the administrative and engineering controls to be 
implemented to prevent and/or mitigate occurrence of these hazards. 

5.4.1.3 Physical 

General physical hazards of concern include lightning strikes; slips, trips, and falls from less than 4-ft 
elevations; heat and cold stress; altitude sickness; animal attacks; and equipment hazards. These 
hazards have been assessed by the Laboratory's Industrial Hygiene and Safety Group (ESH-5) with input 
from the Occupational Medicine Group (ESH-2), assuming variable exposure conditions on a project-wide 
basis. Results of this assessment, together with the symptoms of exposure, detection methods, protective 
measures, and response actions are provided in Appendix G of the HASP. 

5.4.1.4 Biological 

General biological hazards of concern include tick bites, rodent flea bites, poison ivy, poisonous snake 
bites, insect bites or stings, and transmission of blood-borne pathogens when first-aid or cardiopulmonary 
resuscitation (CPR) is rendered. Results of this assessment, together with the symptoms of exposure, 
detection methods, protective measures, and response actions are provided in Appendix G of the HASP. 

5.4.1.5 Job Hazard Analyses 

The Laboratory's ER Project uses the terms "task hazard analyses, "activity hazard analyses," and "job 
hazard analyses" interchangeably. Job (task) hazard analyses are discussed in Section 5.4.1 of this 
document. 

5.4.2 Site Control 

The primary site control measures include controlled zones (e.g., exclusion zone, contamination reduction 
zone, and support zone) and support facilities (e.g., equipment-staging area, support trailer(s), equipment 
decontamination pad, temporary drum storage area, mobile laboratory, and wash facility). The primary 
objectives of site control measures during field operations are 

• to prevent and limit employee exposures during ER field operations; 

• to ensure that only trained and fully informed persons are able to enter controlled areas of the 
work site, where operational hazards are of potential concern; 

• to reduce the likelihood of spread of contamination by workers or equipment into uncontrolled 
areas of the site; 

• to confine work activities to appropriate areas, thereby minimizing the likelihood of accidental 
exposures; and 

• to facilitate the location and evacuation of personnel in case of an emergency. 

The necessary site-specific control measures, some of which are required by applicable DOE and OSHA 
requirements, must be provided in Table 5 of the SSHASP. Site maps required by OSHA must be 
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included in Appendix A of the SSHASP to show the intended locations of the specified controlled zones 
and support facilities. DOE states that, among other items, site maps should include 

• site perimeter; 

• direction of prevailing wind; 

• site drainage points; 

• natural and manmade features such as buildings, containers, impoundments, pits, ponds, and 
tanks; and 

• locations of work zones. 

Because some zone or facility locations may change as site work progresses, the site safety officer must 
explain current locations of zones and decontamination stations to field team members during daily H&S 
tailgate meetings and must document these locations in his/her daily logbook. 

Section 5 of the SSHASP also must indicate whether each zone or facility is restricted as a radiological 
control area, a radioactive materials management area, or a regulated area and whether postings giving 
this information are required. Furthermore, whether the location of a facility is centralized on-site or 
localized at multiple work areas on-site, the means for demarcating each zone and other posting 
requirements (per 29 CFR 1926.200, "Accident Prevention Signs and Tags," and 29 CFR 1910.145, 
"Specifications for Accident Prevention Signs and Tags") must be specified. 

5.4.2.1 Administrative Controls 

The general work practices and administrative controls in Section 4.2.1 of the HASP are to be 
implemented as applicable during ER field operations. Requirements addressed in Section 4.2.1 of the · 
HASP are 

• drug and alcohol policy; 

• housekeeping and sanitation; 

• site control measures; and 

• packaging, labeling, handling, transport, and disposal of hazardous substances. 

Required Written Programs and Permit Systems 

In addition to general administrative controls and the site-specific administrative controls indicated in the 
SSHASP, OSHA (29 CFR 1926) has requirements that employers develop, implement, and maintain 
certain written programs and permit systems as a means for preventing or mitigating exposure to H&S 
hazards in the work place. The programs and permits required by these regulations are listed below and 
are described in Appendix A of the HASP. When the program or permit system has been addressed 
sufficiently in the employer's HAZWOPER program, it need not be repeated elsewhere. ER contractors are 
expected to maintain and implement these programs as they apply to the project work being performed: 

• Assured Equipment-Grounding Conductor Program, 

• Blood-borne Pathogens Exposure Control Program, 
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• Chemical Hazard Communication Program, 

• Chemical-Specific Compliance Programs (OSHA-regulated substances in Subparts D and Z of 29 
CFR 1926), 

• Confined-Space-Entry Program (permit required), 

• Hazardous Waste Operations Program, 

• Hearing Conservation Program, 

• Lockoutffagout for Control of Hazardous Energy Sources for Personnel Safety (Red Lock 
Procedure) Program, 

• Medical Surveillance Program, 

• Personal Protective Equipment Program, 

• Radiological Safety Program, 

• Respiratory Protection Program, 

• Spark- and Flame-Producing Operations (Hot Work/Burn Permit) Program, and 

• Training Program. 

Contractors are expected to submit their programs and permits to designated Laboratory representatives 
for review and approval before implementation. At least 30 days before the scheduled start date of an 
operation for which a written program is required, the program must be submitted to the ER/H&S 
representative so that it can be reviewed and approved by appropriate ESH personnel. Similarly, unless 
indicated otherwise below, at least 30 days before the anticipated date of permit implementation, 
contractors must initiate action to obtain the Laboratory's approval of their permits, which may include a 
requirement that the contractor submit project-specific standard operating procedures (SOPs). 

As the host organization, the Laboratory will provide contractors with the hazard assessment information 
necessary for preparing permits. In addition, the Laboratory, as host organization, must be provided with 
a copy of the contractor's terminated permit. This copy should be given to the ER/H&S representative for 
distribution to the appropriate ESH group(s). 

Site Visitor Policy 

A visitor (e.g., regulatory personnel, private property owners, field auditors, or the public) is anyone who 
arrives at the work site who is not identified in the project-specific documents as a project team member 
or associated support personnel. When a visitor arrives, the team leader/task leader or designee must 
meet with the visitor to determine the purpose of the visit and to provide a safety briefing. This briefing 
must include, at a minimum, a description of known and anticipated hazards and the applicable controls, 
site emergency response procedures, and site escort requirements. 

Visitors are not permitted to enter limited-access, controlled work zones unless absolutely necessary. In 
such cases, the visitor must be briefed per Section 1 0.1.1 of the HASP, must meet all applicable 
requirements of the HASP and SSHASP, and may need to be accompanied by an escort, at the 
discretion of the team leader/task leader. If a visitor does not comply with these requirements, the team 
leader/task leader, or designee, must request the visitor to leave the controlled zone immediately or must 
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limit site operations to minimize threat of harm to the visitor (e.g., have the project team take a break, 
reset the zone boundaries if appropriate, or temporarily discontinue any threatening task). Alternatively, if 
a visitor needs to observe work being performed in a controlled zone which is not readily visible from 
outside the zone(s), the team leader/task leader should consider videotaping or photographing the work, 
if allowed by security. 

5.4.2.2 Engineered Controls 

As a first line of defense, OSHA requires that employers implement administrative and/or engineering 
controls to prevent and/or mitigate hazards and protect site personnel. Secondarily, employers may 
require employees to use personal protective equipment (Section 5.5 of this document). Site-specific 
administrative and engineering requirements must be included in the SSHASP. 

5.4.2.3 Communication 

H&S issues must be communicated quickly and effectively to protect affected ER Project team members 
and nearby personnel. To meet this requirement, several communications processes are implemented. 
These processes may be adjusted as necessary to best meet the needs of each field project and must be 
accurately described in each SSHASP. 

Pre-Field Communication 

H&S communications start before a person joins the ER Project. Managers and supervisors communicate 
the importance of H&S during the interview process. It is a requirement that all candidates comprehend 
the issues, understand the importance, and accept the responsibility to work according to the HASP and 
SSHASPs. H&S communications continue during the training of personnel for the ER Project. This 
includes general and Laboratory-specific H&S requirements and a pre-job-start H&S briefing. See Section 
1 0 of the HASP for more details. 

Field Communication 

Routine communications processes are employed as long as field activities are progressing as planned 
and conditions are consistent with those anticipated and addressed in the SSHASP. Each morning, a 
tailgate safety meeting is held (see Section 1 0.1.2 of the HASP). Attendance is mandatory for all project 
team members on-site. The team leader/task leader and/or SSO or designee conducts the meetings. 
During these meetings, the work plan for the day is discussed and specific task hazard analyses 
reviewed. Feedback from team members is actively solicited and incorporated into hazard control 
measures. Periodically, special emphasis topics may be included in the meeting. These are 5- to 10-
minute refresher sessions covering H&S topics that are relevant to the work being conducted. Additional 
tailgate safety meetings may be held at the discretion of the team leader/task leader or SSO. 

When field conditions change, added communication is required. The team leader/task leader or 
designee is responsible for communicating the changes to all field team members, the responsible FAPL, 
the FMU representative, subcontractor management, ER Project support personnel (e.g., ESH-1) and 
other personnel, as appropriate. Changing conditions often require a temporary "stop activity" until all 
H&S hazards can be adequately identified and controlled (Section 5.4.2.3 of this document). 
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Stop-Activity and Stop-Work Orders 

It is necessary to discontinue an activity on-site or an entire field project when the conditions of operation 
are unsafe and must be reassessed to determine the appropriate means and/or methods for continuing 
work safely. The FAPL and the ER/H&S representative are to be notified by the team leader/task leader 
of any stop-activity or stop-work and the actions already taken or proposed to rectify the hazardous 
situation. 

Implementing stop activity and stop work may require an ad hoc safety planning meeting and immediate 
telephone calls or radio communications. If unanticipated tasks must be performed, a task hazard 
assessment must be performed (see Section 4.1 of the HASP) and the resulting information 
communicated to all affected personnel. If the changing condition involves more or different radiological 
contamination than planned, the team leader/task leader may need to communicate with the ESH-1 RCT 
Pool supervisor to arrange for adequate RCT support. 

Any individual observing an operation that presents a clear and imminent danger to the environment or to 
the H&S of site personnel, visitors, or the public is obligated and has the authority to immediately notify 
the individuals involved and the team leader/task leader or SSO. In turn, the team leader/task leader or 
SSO must verbally notify supervisors and individuals on the site of the danger. Once it has been 
concluded that conditions or practices exist that pose a threat to personnel or environmental safety or 
health, the team leader/task leader must take action to diminish the immediate threat of harm. Operations 
must be altered or discontinued to eliminate the immediate threat of harm, and individuals must be 
directed to immediately leave an area of imminent danger. In situations involving radiological hazards, 
RCTs have the responsibility and authority to stop work or to mitigate the effect of an activity if they 
suspect that the initiation or continued performance of the activity will result in a violation of radiological 
control standards or result in imminent danger or unacceptable risk. 

A stop-activity may involve a situation such as removing defective equipment that could result in an injury 
or illness or removing site personnel from a section of scaffolding that is defective. In these cases, the 
activity may be stopped without stopping the entire field operation. Authorization to begin an activity again 
is given by the team leader/task leader only when it has been determined that the hazard(s) has/have 
been sufficiently abated, there is no further threat of harm, the FAPL and ER/H&S representative have 
concurred, and affected personnel have been notified of the intent to restart. 

In situations where the activity or work stoppage has contractual implications, the contract administrator 
must be involved in the assessment and decision to issue a stop-work order. A formal ("contractual") 
stop-work order may be issued only by a Laboratory contract administrator. Experts from ESH Division 
may provide recommendations regarding the need to issue a stop-work order by notifying the FAPL and 
team leader/task leader. The FAPL or the ER/H&S representative will contact the contract administrator to 
arrange for review of the matter and will proceed in accordance with applicable Laboratory procedures. 
Only a Laboratory contract administrator may authorize the restarting of work after a stop-work order. 

Post-Field Communication 

At the conclusion of field activities, the team leader/task leader and SSO analyze the effectiveness of the 
H&S program. If appropriate, feedback should be provided to ER Project management, the ESH-1 Group 
Leader, the ESH-1 RCT pool supervisor, the ESH-5 group leader, the ESH-5 representative, the FMU 
representative, the ERIH&S representative, and the ER Project lessons-learned coordinator. Suggested 
changes are incorporated for continuous improvement. This is particularly relevant when there have been 
H&S problems or when things have gone exceptionally well. 
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5.4.2.4 Exposure Monitoring and Responses 

Guidance for monitoring and assessing occupational exposure to chemical, biological, physical, and 
radiological hazards has been provided by the DOE (DOE 1994, 59929; 1996, 59930). According to the 
DOE, the exposure-monitoring strategy is developed cooperatively by the following professionals: 

• an industrial hygienist who is certified by the American Board of Industrial Hygiene or who is 
otherwise Board-eligible or who has a minimum of three years' experience developing such 
strategies; and 

• a health physicist who is certified by the American Board of Health Physics or who is otherwise 
Board-eligible or who has a minimum of three years' experience developing such strategies. 

Site-specific exposure-monitoring strategies, including action levels, that meet applicable DOE and OSHA 
requirements must be specified in Section 6 of the SSHASP for each project task having different 
requirements. Exposure-monitoring strategies, including establishment of action levels, are determined 
based on the hazards that can be monitored using analytical instrumentation and published exposure 
limits and physical, chemical, and toxicological properties of the chemical and/or radiological substances 
of concern. This information is included in Appendix C of the SSHASP for the chemical substances of 
occupational concern included in Table 4-2 of the SSHASP. Toxicological information for radiological 
substances is found in the Laboratory's "Radiological Control Manual" (LANL 1 994, 59928) for 
radiological substances of concern. Guidance for setting action levels for exposure to chemical 
substances is provided by DOE in the Handbook for Occupational Health and Safety During Hazardous 
Waste Activities" (DOE 1996, 59930) and by the American Industrial Hygiene Association Hazardous 
Waste Committee. Action levels in Section 6 of the SSHASP for monitoring exposure to radiolQgl~l 
hazards have been set by ESH-1, unless otherwise indicated and approved by ESH-1. 

Exposure monitoring must include use of direct-reading instruments, personal dosimetry, personal 
breathing zone sampling, and area sampling, as necessary, to evaluate the hazardous conditions posed 
by chemical and radiological substances on-site. DOE and OSHA (29 CFR 1 926.65[b][4][ii][E]) require 
that the following information be specified in the SSHASP for each type of monitoring instrument to be 
used for exposure monitoring: 

• procedure for calibration, maintenance, and use; 

• locations and frequencies of monitoring; and 

• corresponding action level(s), response actions, and rationales. 

To promote greater consistency among the various ER contractors and field teams, ESH-5 has 
developed exposure-monitoring methods for the chemical exposure-monitoring instruments most 
commonly used during ER field operations (Environmental Restoration Decommissioning Project 1995, 
55423). These methods include procedures and forms for calibration, maintenance, and use of 
instruments for monitoring exposure to chemicals. When OSHA has mandated methods in the chemical
specific regulatory standards included in Subparts D and Z of 29 CFR 1926 and Appendix A of the HASP, 
such methods must be specified in Section 6 of the SSHASP. FAPLs who choose to use alternative 
methods must provide a copy of the methods with the SSHASP for review and approval per Section 5.1.2 
of this document. 

Site health physics personnel must monitor for alpha and/or beta/gamma radiation, as specified in the 
SSHASP and in accordance with their individual radiological surveillance authorization agreement and 
the Laboratory's "Radiological Control Manual" (LANL 1994, 59928). Health physics personnel must use 
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radiological instrumentation calibrated and maintained by the Health Physics Measurement Group 
(ESH-4). Subcontractors must abide by this requirement unless the subcontractor's radiological safety 
program, which must include identification of instruments and corresponding procedures, has been 
submitted to the Laboratory for approval during the prebid qualification or contract negotiation period, as 
required, or according to the applicable requirements of Section 5.4.2.2. All equipment leaving the site 
must be monitored for release in accordance with the health physics representative's radiological 
surveillance authorization agreement. 

Requirements for personal dosimetry of radiation exposure must be determined by ESH-1 and the 
Laboratory's Radiation Protection Services Group (ESH-12) personnel during the review of the draft 
SSHASP. Guidance for determining site-specific personal dosimetry requirements is provided in the ER 
Project health and safety manual (Environmental Restoration Decommissioning Project 1995, 55423). 

The results of exposure monitoring must be documented, and affected personnel must be informed of 
these results in accordance with the requirements of Section 5.8. Forms for recording the results of 
monitoring chemical exposure are included with the respective monitoring instrument method in the ER 
Project health and safety manual (Environmental Restoration Decommissioning Project 1995, 55423). 
Forms for recording monitoring results for radiological exposure are provided in the Laboratory's 
"Radiological Control Manual" (LANL 1994, 59928). 

Analytical laboratories analyzing samples are accredited by the Environmental Protection Agency (EPA) 
and/or the American Industrial Hygiene Association. (Accreditation by the latter organization is necessary 
for samples collected using OSHA or National Institute for Occupational Safety and Health methods.) 
Samples are analyzed as indicated in the contractor's radiological safety program, which has been 
approved by the Laboratory prior to sample shipment. 

5.5 Personal Protective Equipment 

The purpose of personal protective equipment is to shield, isolate, or secure individuals from hazards that 
may be encountered when administrative or engineering controls are not feasible or cannot provide 
adequate protection. Accordingly, before requiring field team personnel to use personal protective 
equipment, appropriate administrative and engineering controls must be implemented as the first means 
of defense for mitigating hazards and protecting site personnel. 

In accordance with applicable OSHA regulations (Subpart E of 29 CFR 1926), personnel are not allowed 
to use personal protective equipment unless the hazards for which the personal protective equipment are 
intended to protect against have been assessed and the appropriate personal protective equipment has 
been specified by a qualified H&S professional. 

Personal protective equipment requirements must be based on a hazard assessment (see Section 5.4.1) 
that includes a comparative evaluation of site conditions, task-specific operations, potential hazards 
relative to the performance characteristics of the personal protective equipment items, and anticipated 
duration of use. Only radiological protective clothing (ANTI-Cs) may be used at radioactively 
contaminated sites. Other disposable protective clothing (e.g., Tyvek's) may be used at sites 
contaminated by mixed (radiological and chemical) wastes. Task-specific personal protective equipment 
requirements that meet applicable OSHA requirements of Subpart E of 29 CFR 1926 must be identified in 
Section 7 of the SSHASP. 

Furthermore, personnel who use personal protective equipment to perform a job must be trained to 
recognize the limitations of the equipment and to properly select, fit, use, inspect, maintain, and store the 
equipment. Such training must occur and be documented before the user enters an area requiring the 
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use of the personal protective equipment. To promote greater consistency among the various ER 
contractors and field teams and to facilitate compliance with 29 CFR 1926.65(g)(5), ESH-5 has developed 
a procedure that addresses limitations, selection, fitting, use, inspection, and maintenance of personal 
protective equipment (ER Project "Health and Safety Activities Manual" [Environmental Restoration 
Decommissioning Project 1995, 55423]). When OSHA has mandated methods in the chemical-specific 
regulatory standards included in Subparts D and Z of 29 CFR 1926 (Appendix A of the HASP}, such 
methods must be specified, as applicable, in Section 7 of the SSHASP. Personnel who use ANTI-Cs 
must have successfully completed Radiological Worker II training. 

The level of protective clothing and accessories selected may be upgraded or downgraded based on new 
findings or change(s) in site conditions or operations. Whenever a significant change occurs, the personal 
protective equipment requirements must be reassessed by the site safety officer, and a SSHASP 
modification form must be issued, as necessary. 

It is the responsibility of the user of personal protective equipment to inspect the equipment before and as 
necessary during each use. Furthermore, the user must not use personal protective equipment that 
shows signs of compromised integrity. The site safety officer must monitor individuals in areas where 
personal protective equipment is required to ensure that they are properly attired. 

Respiratory Protective Equipment 

Use of respiratory protection occurs only in accordance with the requirements of 29 CFR 1910.134, the 
HASP, and SSHASP. When respiratory protective equipment requirements are mandated by OSHA in the 
chemical-specific standards included in Subparts D and Z of 29 CFR 1926 (Appendix A of the HASP), 
such requirements must be specified, as applicable, in Section 7 of the SSHASP. Laboratory personnel 
required to use respirators must have a valid respirator user authorization card. Contractors whose 
employees use respiratory protective equipment to perform ER Project work must be enrolled in a 
respiratory protection program that complies with OSHA requirements. 

A contractor's respiratory protection program must be submitted to the ERI H&S representative for review 
and approval by appropriate ESH personnel at least 30 days before the scheduled start date of field 
operations involving use of the respiratory protective equipment. Whenever air-supplying (Level B) 
respiratory protection will be used, project-specific SOPs addressing the requirements and procedures for 
using the Level B equipment must be submitted similarly for review and approval by appropriate ESH 
personnel. 

5.6 Decontamination 

Decontamination involves physically removing contaminants from personnel and equipment. This section 
has been developed to meet applicable DOE and OSHA requirements [i.e., those included in 29 CFR 
1926.65(k}, Subparts D and Z of 29 CFR 1926 (Appendix A of the HASP), and/or the Laboratory's 
"Radiological Control Manual" (LANL 1994, 59928)]. According to the DOE, the contamination reduction 
zone should include separate designated areas for a personnel contamination reduction corridor and an 
equipment contamination reduction corridor. The contamination reduction corridor boundaries must be 
conspicuously marked and must have restricted entry and exit points. Personnel must decontaminate 
themselves and any equipment that is contaminated or suspected of being contaminated according to the · 
procedures specified in Section 8.0 of the SSHASP. 

The site safety officer and health physics personnel must monitor decontamination activities to determine 
their effectiveness. If procedures are found to be ineffective, these individuals must take steps to correct 
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any deficiencies and document any deviations from the SSHASP, using a modification form in Appendix 
C of the HASP. The following general requirements apply to personnel and equipment decontamination 
processes for ER Project work: 

• Personnel, equipment, and vehicles must be decontaminated before exiting the contamination 
reduction zone. Clothing and equipment that cannot be decontaminated sufficiently must be 
properly contained and labeled before being transferred beyond the controlled work zones of the 
site. For sites having only radiological contamination, it is appropriate to first screen for 
radiological contamination to determine whether decontamination is necessary. 

• If any significant contamination is encountered, personal protective equipment should be 
disposed rather than decontaminated for reuse (Section 8.0 of the HASP). 

• Loose contaminants (dusts and vapors) that cling to clothing or equipment must be removed 
according to the applicable decontamination procedures (e.g., using a water or water-based 
detergent rinse and scrub brush), except when radiation action levels are exceeded (Section 8.0 
of the HASP). 

• Care is taken to avoid generating mixed waste during decontamination operations. 

• Rinse water and waste generated on-site must be contained and disposed according to Section 
8.0 of the HASP. 

5.7 Emergency and Contingency Plan 
- ----~ - .. 

This section describes the generic aspects of the emergency and incident action plan, which apply to all 
field operations of the ER Project. Site-specific details of this plan and the necessary equipment and 
supplies to execute this plan must be included in Section 9 of the SSHASP. Any deviations or exceptions 
to this section must be described in Section 9 of the SSHASP. 

This section has been developed to meet the requirements of 29 CFR 1926.24 and 29 CFR 1926.65(1), 
and, as applicable, 29 CFR 1926.65(q) or 29 CFR 1926.35(b). It addresses contingency planning, 
response actions, and associated personnel and equipment requirements in the event of occurrence of 
an incident or emergency as defined in this section. DOE and OSHA require that this plan be rehearsed 
regularly as part of the overall training program for site operations [29 CFR 1926.65(1)(3)(iv)]. 

Explanations and definitions for determining the category of an unplanned or uncontrolled event are 
provided in the ER Project health and safety manual (Environmental Restoration Decommissioning 
Project 1995, 55423). For purposes of this section, the term "emergency" is used to refer to unplanned or 
uncontrolled events, such as 

• situations necessitating rescue and/or administration of first-aid and/or CPR by qualified on-site 
responders per this section; 

• situations necessitating fire fighting by qualified on-site responders per this section; 

• releases of hazardous substances that cannot be responded to and adequately dealt with by 
qualified on-site personnel and resources per this section; and 

• incidents involving local or adjacent facility operations that may influence field operations. 
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For purposes of ER fieldwork, th13 term "incidental release" is used to refer to unplanned or uncontrolled 
releases of hazardous substances that can be responded to and adequately dealt with by qualified on-site 
personnel and resources per this section. By this definition, incidental releases are defined as a release 
of insufficient quantity to pose a significant H&S hazard to field personnel in the immediate vicinity, to field 
personnel responding defensively, or to the surrounding environment. The team leader or designee, 
assisted by the site safety officer, directs and coordinates responses to incidental releases. These 
responsibilities include appropriately responding to the situations listed above, safely evacuating on-site 
personnel, gathering on-site personnel at the designated muster area, notifying emergency contacts, 
documenting that on-site personnel are accounted for at the muster area, conducting a follow-up 
investigation, and reporting the incident. 

Releases of hazardous substances in sufficient quantity to necessitate a response either by personnel 
from outside the immediate release area or by other designated responders, such as the fire department 
or the Laboratory's Hazardous Materials Response Team (HAZMAT) (ESH-10}, are considered 
emergencies. In such circumstances, on-site personnel are allowed only to take defensive actions for 
which they have been trained and are equipped in accordance with this section. 

The team leader or designee, assisted by the site safety officer, must direct and coordinate responses to 
emergencies in accordance with this section until off-site emergency responders arrive and implement the 
Incident Command System. On-site spills or releases of hazardous substances must be handled in 
accordance with applicable requirements of this section and according to an approved site-specific spill 
prevention control and countermeasures plan prepared in accordance with the Laboratory's Spilt 
Prevention Control and Countermeasures Plan. 

Posting Requirements 

At the start of field operations, emergency contacts and phone numbers, reporting information, 
emergency equipment, and maps of the route(s) to the Los Alamos Medical Center and to the Laboratory 
Occupational Medicine Clinic (ESH-2) must be posted at a location on-site where personnel may readily 
access the information. This site-specific information must be included in Appendix D of the SSHASP. 

Emergency Alerting and Site Evacuation Procedures 

The team leader, or designee, and site safety officer determines site-specific emergency alerting 
procedures, evacuation procedures and routes, and locations of muster areas. This information must be 
included in Section 9 of the SSHASP and be communicated by the site safety officer or team leader, or 
designee, to on-site personnel during the pre-job-start H&S briefing and/or the daily tailgate H&S 
meetings. The Department of Transportation's (DOTs) "2000 Emergency Response Guidebook" (DOT 
2000, 65088) provides information for determining the extent of and safe distances for evacuation, which 
must be referenced in Appendix C of the SSHASP for each chemical substance identified in Table 4-2 of 
the SSHASP. Evacuation routes and muster areas should be predominantly upwind, uphill, and upstream 
of work areas where fire or release of chemicals or radiological contaminants might occur. 

An employee alarm system must be specified in Section 9 of the SSHASP and must be established at the 
work site in accordance with 29 CFR 1926.65(1)(3)(vi) and 1926.159. Section 9 of the SSHASP also must 
include means and methods for alerting contact personnel at adjacent facilities of on-site events that 
could pose a threat to off-site facilities. It also must include means and methods for designated personnel 
at adjacent off-site facilities to alert on-site personnel of events that could pose a threat to on-site 
personnel or operations. The phone numbers or radio stations of contact personnel at adjacent facilities 
must be given in the list of emergency contacts included in Appendix D of the SSHASP. 
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General procedures for site evacuation are included in Section 9.2 of the HASP, and procedures for on
site responders who are trained and equipped to respond to incidents in accordance with this section are 
also provided in Section 9.3 of the HASP, including procedures for 

• emergency medical treatment and first aid/CPR, 

• life-threatening cases, 

• other cases, 

• exposure to another's blood or body fluids, and 

• emergency decontamination of personnel. 

Reporting Emergencies and Incidents 

The ER/ESH procedure for making notifications in follow-up to an emergency or incident is provided in 
the ER Project "Health and Safety Activities Manual" (Environmental Restoration Decommissioning 
Project 1995, 55423}. Accidents, emergencies, incidents, injuries, and illnesses must be reported to the 
FAPL and/or the ER/H&S representative. In the event of an occurrence necessitating medical care, the 
team leader must arrange for notification of the key personnel listed in Appendix D of the SSHASP (i.e., 
other line managers, the ER/H&S representative, and the employee's manager) as soon as possible. 

Response Critique and Follow-Up 

Before normal site activities are resumed, the FAPL, or his/her delegate, must evaluate the incident or 
emergency to determine 

• the cause; 

• effectiveness of emergency/incident planning, preparedness, and response; 

• how the emergency or incident could have been prevented; and 

• considerations for improvements of the emergency/incident response plans. 

Points to be considered include whether procedures are adequate and were implemented correctly and in 
a timely manner. Also, before resuming normal site activities, personnel must be fully trained and 
equipped to handle another emergency or incident, which requires restocking emergency equipment and 
supplies and inspecting, testing, and resetting emergency equipment and systems. 

5.8 Record Keeping 

Site Records 

The site safety officer must keep a daily record of H&S-related events in a bound logbook and must verify 
employee training and medical surveillance records in accordance with Section 13.2 of the HASP. Health 
physics personnel must keep records of health-physics-related events in accordance with the 
requirements of their radiological surveillance authorization agreement (Section 5.2.1.3). Records of all 
training must be maintained and available for oversight review. Site records must be provided to the 
personnel in charge of the field team at the close of the project, who provides them to the F APL for 
storage at the ER Project Records Processing Facility. 
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Employee Exposure and Medical Records 

Employers must retain exposure-monitoring and medical records for their employees who work on the ER 
Project in accordance with OSHA's standard (29 CFR 1926.33, "Access to Employee Exposure and 
Medical Records" . Medical records do not include medical examination or test results but include the 
employee's name and social security number, the physician's written opinion (Section 11.4 of the HASP) 
and r.ecommended limitations, any medical complaints related to exposure of hazardous substances, and 
a copy of the information provided to the examining physician by the employer (not including a copy of the 
OSHA standard). 

Records must be retained in accordance with the following requirements, as well as any other applicable 
requirements: 

• To the extent permitted by law, the employer must maintain and keep in confidence records for 
each employee. 

• The employer must maintain medical records for each employee for the duration of employment 
plus 30 yr (except health insurance claims records maintained separately from the employer's 
medical surveillance program records, first-aid records of one-time treatments, and medical 
records of employees who have worked for the employer for less than 1 yr and who have seen 
the records before termination). 

• The employer must maintain exposure records for each employee monitored per Table 6-2 of the 
SSHASP for 30 yr. 

• The employer must ensure that each employee, upon his/her request, has access to his/her 
records. 

• Upon an employee's written request, the employer must ensure that the employee's designee 
has access to the employee's record(s). A sample consent form is provided in Appendix A of 29 
CFR 1926.33. 

• Whenever an employee or his/her designated representative requests access to an employee 
record, the employer must ensure that access is provided in a reasonable time and manner. If the 
employer cannot provide access to the record(s) within 15 working days, before the 15th working 
day following the request for access, the employer must apprise the requester of the reason for 
the delay and the earliest date the record(s) can be made available. 

• Whenever an employee, or his/her designated representative, requests a copy of a record, the 
employer must ensure that either 

• a copy of the record is provided without cost to the requester, 

• the necessary copying equipment is made available without cost to the requester for the 
purpose of copying the record, or 

• the record is lent to the requester for a reasonable time to enable a copy to be made. 

• Once a record has been provided without cost to the requester, the employer may charge a 
reasonable, nondiscriminatory administrative cost for subsequent copies of the record. However, 
an employer must not charge for an initial request for a copy of new information that has been 
added to a record which was previously provided. 
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For purposes of follow-up investigation of an accident or incident, the employee's consent for the 
investigator(s) to access his/her records must be obtained in accordance with 29 CFR 1926.33. 

Employee Notification Procedure 

In accordance with 29 CFR 1926.33, the site safety officer is required to report dosimetry data to each 
monitored employee, using the form provided in the ER Project "Health and Safety Activities Manual" 
(Environmental Restoration Decommissioning Project 1995, 55423). The form must be reviewed and 
acknowledged by each affected employee. The site safety officer must provide a copy of the notification 
form to the subject employee and to his/her supervisor. These records must be maintained in confidence 
in accordance with the requirements of Section 5.8. The original form must be retained with other original 
site records. When it is necessary to communicate the results of exposure monitoring to others, it must be 
done in a manner that does not identify the monitored employee. 

This confidentiality also precludes discussing affected on-site personnel during daily tailgate meetings 
following receipt and evaluation of the results. 

Emergency/Incident Records 

Records of emergency or incident reports and follow-up investigations must be processed as specified in 
Section 9.4 of the HASP. 
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6.0 WASTE MANAGEMENT PLAN 

6.1 Introduction 

The Environmental Restoration (ER) Project at Los Alamos National Laboratory generates waste during 
the corrective action process, which includes activities such as site investigations, interim actions, 
decommissioning projects, and remedial actions. The activities supporting the historical mission at the 
Laboratory involved numerous hazardous chemicals, radioactive isotopes, and other materials and 
equipment that, through decommissioning or removal during restoration, became regulated wastes. 
Removal of contaminants resulting from the above described activities led to the generation of various 
types of waste regulated by the Resource Conservation and Recovery Act (RCRA), Toxic Substances 
Control Act (TSCA), New Mexico Hazardous Waste Act, New Mexico Solid Waste Act, and the US 
Department of Energy (DOE) (low-level and transuranic radioactive wastes). All work conducted under 
this plan is performed in accordance with internal administrative controls such as quality procedures 
(QPs) and/or standard operating procedures (SOPs). 

6.2 Regulatory Requirements 

The ER Project generates wastes that are regulated by various federal and/or state requirements. The 
following wastes are subject to those requirements: 

• DOE-regulated radioactive wastes, 

• US Environmental Protection Agency (EPA)-regulated RCRA hazardous waste (including RCRA 
regulations not yet adopted by the New Mexico Environment Department [NMEDJ),---- - • 

• EPA-regulated TSCA waste, and 

• New Mexico state-regulated hazardous waste, special wastes, and solid wastes. 

6.2.1 Waste Characterization/Classification 

A waste characterization strategy form must be completed before any field activities begin for sites where 
the ER Project plans to generate waste. The completed form includes historical data used as process 
knowledge for the site as well as a site-specific waste sampling strategy to ensure that the use of 
acceptable knowledge (e.g., archival information, reports, interviews, process knowledge) and/or 
sampling methods will adequately characterize all wastes generated. Any additional waste streams 
generated because of changes in field conditions are characterized as specified in an addendum to the 
Waste Characterization Strategy Form. This addendum is submitted as soon as possible following the 
discovery of the new waste stream. 

The data from sampling and/or acceptable knowledge are needed to complete a waste profile form, which 
is then submitted to the Laboratory's Solid Waste Operations Group (currently within the Facility and 
Waste Operations Division) for review and waste classification. In most cases, final waste classification 
will be based on analytical data as well as process knowledge supplied by the ER Project. 

6.2.2 Hazardous Waste 

The ER Project generates RCRA-regulated hazardous and mixed wastes that are managed in 
accordance with the requirements of Title 40 of the Code of Federal Regulations (CFR), Parts 260-268 
(40 CFR 26D-268), and Title 20 of the New Mexico Administrative Code (NMAC), Chapter 4, Part 1 (20 

ER19990200 6-1 March2000 
Revision 8 



Installation Work Plan 

NMAC 4.1 ). The ER Project does not manage any RCRA treatment, storage, and disposal (TSD) facilities 
regulated by 40 CFR 264, "Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities," or 40 CFR 265, "Interim Status Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities." 

The ER Project generates both listed and characteristic hazardous and mixed wastes. These wastes are 
typically removed during characterization or remediation, placed in containers, and shipped to a TSD 
facility. These wastes may be shipped to the Laboratory's permitted or interim status hazardous and 
mixed waste facilities at Technical Area 54 for temporary storage before final off-site shipment to a 
commercial TSD facility. 

Characteristic hazardous and mixed wastes are sometimes treated at the point of generation in 
compliance with "generator treatment" requirements in 40 CFR 268.7(a)(5) to render these wastes 
nonhazardous. A waste analysis plan is prepared and submitted to the administrative authority prior to 
conducting treatment. Resultant wastes that are no longer hazardous are managed as formerly treated 
hazardous waste and disposed of in an approved landfill, or managed in accordance with DOE 
regulations for radioactive wastes. 

As part of the corrective action process, different treatment technologies such as bioremediation or in situ 
vitrification may be studied. In addition, small samples of hazardous and mixed wastes may be tested 
on-site or shipped to approved off-site laboratories for treatability studies to determine the optional 
conditions for proposed treatment processes. 

6.2.3 Special Waste 

New Mexico special waste is periodically generated from ER Project operations and is managed in 
accordance with the "Solid Waste Management Regulations" (20 NMAC 9.1 ). Typical sources of New 
Mexico special waste are petroleum-contaminated soils resulting from past discharges or spills from 
heavy equipment operations; soils containing asbestos fibers; and ash from the buming of high 
explosives obtained from areas undergoing corrective action. Special wastes are sampled, as 
appropriate, to adequately characterize the waste prior to on-site storage and off-site disposal. 

Petroleum-contaminated soils and treated formerly characteristic hazardous waste require sampling 
before disposal per 20 NMAC 9.1. 

6.2.4 Surface/Ground Water Discharges 

Investigation-derived water that has been sampled and declared free of hazardous waste or hazardous 
constituents may be discharged in compliance with the "New Mexico Ground and Surface Water Quality 
Protection Regulations" (20 NMAC 6.2). A formal notice of intent to discharge these waters is submitted to 
the NMED for approval prior to any discharge. 

6.3 Waste Management 

The ER Project conducts waste management operations in accordance with the most stringent state or 
federal regulatory requirements. Current ER Project waste management operations include packaging, 
labeling, characterization, short-term storage, generator treatment, and shipment of wastes. 

Sections 6.3 and 6.4 of this document discuss common waste management operations, definitions for 
commonly generated wastes, record keeping procedures, and waste minimization and pollution 
prevention procedures. 
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6.3.1 Waste Types 

Wastes are generated from several primary ER Project mission-related activities, including site 
investigations and remedial actions. Waste classifications generated from these operations include 
TSCA-regulated wastes, RCRA-regulated hazardous wastes, radioactive wastes, RCRA-regulated mixed 
wastes, TSCA-regulated mixed wastes, TSCA-regulated radioactive wastes, New Mexico special wastes, 
and solid wastes. Any of these waste classifications could include either solid or liquid forms. 

6.3.1.1 Investigation-Derived Wastes 

Investigation-derived waste includes small amounts of samples, personal protective equipment, 
contaminated sampling supplies, plastic, drill cuttings, well development and purge waters, and 
decontamination fluids. The characterization/classification of this waste type is typically determined 
through the evaluation of the site characterization data or through direct waste characterization analysis. 

(a) Well Development, Purge, and Decontamination Water 

Investigations involving drilling or subsequent well sampling and equipment decontamination operations 
generate liquid that is placed in containers and characterized based on direct sampling results and/or 
acceptable knowledge to determine the appropriate management approach. Wastewaters that have been 
analyzed and do not contain hazardous waste or hazardous constituents may be managed under New 
Mexico surface and groundwater regulations and discharged through an approved notice of intent to 
discharge. 

(b) Personal Protective Equipment 

Personal protective equipment varies at each field site, dependant upon anticipated contaminants and 
planned operations. Launderable coveralls are often used for general site operations. The remaining 
personal protective equipment such as gloves and respirator cartridges are managed based on 
acceptable knowledge or analytical results obtained during the site investigation or remedial action. 
Uncontaminated personal protective equipment may be reused, as appropriate. 

6.3.1.2 Remedial Action Waste Streams 

ER Project remedial action wastes are generated through a wide variety of remedial action alternatives 
specified through an interim action, accelerated cleanup, or the corrective measures study/corrective 
measures implementation process. This waste consists primarily of contaminated soil and structural 
debris such as septic systems. Site operations also generate secondary wastes such as personal 
protective equipment, site control materials, and decontamination wastes. Remedial action wastes 
typically are characterized through direct waste sampling or sampling during excavation. All remediation 
waste is stored, as appropriate, to protect human health and the environment. Remediation waste is 
brokered through the Laboratory's Solid Waste Operations Group (currently in Facility and Waste 
Operations Division). 

Remedial action wastes may be treated on-site or in situ under permitted operations, but the decision to 
do so will be made with regulator involvement. 
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6.3.1.3 Radioactive Wastes 

Radioactive wastes are generated from investigation or from remedial action activities. A radioactive 
waste is defined as waste that has been determined to contain added (or concentrated) naturally 
occurring radioactive material, radioactive material, or activation products by either monitoring and 
analysis or acceptable knowledge (or both), or waste that does not meet radiological release criteria. 
Most radioactive wastes generated by the ER Project are low-level radioactive wastes, which are defined 
as waste that contains radioactivity and is not classified as high-level waste, transuranic waste, or spent 
nuclear fuel or ll(e)2 byproducts material (e.g., uranium or thorium mill tailings) as defined in DOE Order 
435.1, "Radioactive Waste Management"; test specimens of fissionable material irradiated for research 
and development only and not for the production of power or plutonium may be classified as low-level 
waste, provided that the concentration of transuranics is less than 100 nCi/g of waste. In isolated 
instances, small areas of elevated contamination require that the material be managed as transuranic 
waste, defined by DOE as waste that is contaminated with alpha-emitting radionuclides with half-lives 
greater than 20 yr and concentrations greater than 1 00 nCi/g at the time of assay and that have atomic 
numbers greater than 92. 

Decisions regarding disposal of low-level radioactive wastes depend on the volume of waste generated 
and the available volume of the on-site disposal facility. Small volumes of low-level radioactive wastes are 
disposed of on-site at the Laboratory's low-level radioactive waste disposal facility, while large volumes 
may be shipped off-site to a commercial disposal facility. If transuranic radioactive waste is generated 
during remedial action activities, the waste will be characterized and shipped to TA-54 for storage and 
certification for transfer to the Waste Isolation Pilot Plant in Carlsbad, New Mexico. 

6.3.1.4 Other Wastes 

Other incidental wastes are generated by the ER Project through treatability studies at off-site 
laboratories and from maintenance and operations of several support facilities. 

6.3.2 Control Measures 

The ER Project implements several control measures for waste storage. Use of these control measures 
(RCRA less-than-90-day storage areas and satellite accumulation areas) result in documentation that the 
wastes were fully contained during storage and ensures that any deficiency is quickly remedied. 

Less-Than-90-0ay Storage Areas 

The operation of less-than-90-day storage areas is regulated by RCRA and 20 NMAC 4.1, "Hazardous 
Waste Management." These areas are used for the temporary storage of hazardous or mixed wastes in 
quantities greater than 55 gal. of hazardous or mixed waste or 1 qt of acutely hazardous or mixed waste. 
The ER Project complies with Laboratory policy and all applicable regulatory requirements for the 
management and documentation of these areas. Generator treatment may also be conducted in these 
less-than-90-day storage areas. 

Satellite Accumulation Areas 

A satellite accumulation area, as defined by 40 CFR 262.34(c), "Accumulation Time," is an accumulation 
area for as much as 55 gal. of hazardous or mixed waste or 1 qt of acutely hazardous or mixed waste. 
This accumulation area is at or near the point of generation where waste (under the control of the 
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operator of the process that generated the waste) initially accumulates. The ER Project uses these 
accumulation areas for storage of small quantities of hazardous or mixed waste. 

6.3.3 Documentation 

Waste management documentation is maintained by both the ER Project waste management coordinator 
and the ER Project Records Processing Facility. 

6.3.3.1 Transportation 

The following documentation for the transport of hazardous materials is maintained in accordance with 
the required duration in Titles 40 and 49 of the Code of Federal Regulations, "Protection of Environment" 
and "Transportation," respectively. 

(a) Manifests 

Manifests and other shipping papers are completed for uniform hazardous, uniform radioactive, and New 
Mexico special wastes. These manifests accompany waste from the time it leaves the Laboratory until it 
arrives at its final destination. Manifests for hazardous waste and mixed waste are retained for a minimum 
of three years from the date of shipment. Retention time for manifests for other types of waste is at the 
discretion of the facility. 

(b) Land Disposal Restriction Certification 

RCRA land disposal restriction (LDR) certifications, when required, are generated either by the ER 
Project waste management coordinator or personnel from the Laboratory's Solid Waste Operations 
Group at the time of waste classification. This notification accompanies the manifest upon transport and is 
retained with the hazardous and mixed waste records. 

(c) Special Waste 

Manifests, where applicable, and shipping papers for New Mexico special waste will be retained in 
accordance with 20 NMAC 9.1. 

6.3.3.2 Record Keeping and Reporting Requirements 

For each regulated waste stream generated by the ER Project, a written waste record is archived for each 
corrective action site. All material to be recycled or reused is documented in field logs. 

An annual Waste Minimization Awareness Plan is submitted to NMED to describe the wastes that were 
generated and the waste minimization activities implemented for all ER Project activities. 

The Laboratory's Hazardous and Solid Waste Group (ESH-19) submits the RCRA annual report on 
hazardous waste generation, which includes ER Project wastes. That group also submits reports related 
to treatability studies in accordance with 40 CFR 261.4(f), "Samples Undergoing Treatability Studies at 
Laboratories and Testing Facilities." If a treatability study is proposed by the ER Project, the Project will 
submit the notification to ESH-19 for each waste stream to be evaluated and will maintain copies of all 
documentation supporting these record keeping requirements. 
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(a) RCRA Waste 

Complete waste management records for RCRA-regulated hazardous waste or New Mexico special 
waste contain the following documentation: 

• waste characterization strategy forms, 

• waste profile forms, 

• waste disposal requests, 

• manifests and shipping papers, 

• land disposal restriction notifications (as applicable), 

• references to waste analysis sample numbers, 

• waste storage area inspection records (when applicable), and 

• correspondence related to waste classification (when applicable). 

(b) Radioactive Waste 

Radioactive waste documentation includes several documents for each waste stream in addition to those 
for RCRA-regulated hazardous waste [listed in Section 6.3.3.2(a)]. These additional documents include 
the 

• US Department of Transportation contamination screening release tag and 

• radiation screening laboratory data. 

6.4 Waste Minimization/Pollution Prevention 

The ER Project implements waste minimization and pollution prevention techniques whenever 
economically feasible. Many common waste minimization techniques have been incorporated into 
standard operating procedures and implemented during field operations. 

During site investigation operations, using reusable sampling supplies and launderable personal 
protective equipment and returning excess sample material to the point of generation (as appropriate) are 
common practice. These operations have significantly reduced the amount of investigation-derived waste 
generated. 

Remediation operations include decontaminating radiologically contaminated debris and recycling 
materials, where appropriate. Specialized radiological segregation techniques and equipment have also 
been used to minimize concentrated radiologically contaminated media. For sites where potentially large 
volumes of waste may be generated, specific "opportunity assessments" are conducted to integrate waste 
minimization into planned operations. 

March2000 
Revision 8 

6-6 ER19990200 



7.0 PUBLIC INVOLVEMENT PLAN 

7.1 Introduction 

Role of Public Involvement in the Environmental Restoration Project 

Under ModuleVIII of Los Alamos National Laboratory's (the Laboratory's) Hazardous Waste Facility 
Permit (EPA 1994, 44146), the Environmental Restoration (ER) Project must adopt a community relations 
plan. The first edition of the ER Project's Installation Work Plan (LANL 1990, 7517; 7518; 7519) included 
the original plan. That plan has evolved into the Public Involvement Plan presented in this chapter and 
addresses the requirements specified in Section Q, Task II, Section D, of Module VIII. This plan 
emphasizes early public participation in developing recommendations for ER Project activities. All work 
conducted under this plan is done in accordance with internal administrative controls; such as quality 
procedures and/or standard operating procedures. 

The goal of public involvement is to provide the public with the opportunity to obtain information from, and 
provide input to, the ER Project on its investigation and cleanup activities. To create trust in the 
community, public involvement efforts must build long-term relationships based on accessibility and open 
communication. Key US Department of Energy (DOE) Orders and Executive Orders have made public 
involvement a cornerstone for the Laboratory's and DOE's activities. 

The ER Project recognizes that early public involvement maximizes its opportunities for (1) making 
decisions that satisfy both the public and the organizations responsible for implementing those decisions, 
(2} avoiding delays resulting from public challenges to decisions made without adequate public 
involvement, and (3) achieving cost savings that result from making better initial decisions and avoiding 
delays. The current plan (Section 7.2) describes the new approach in detail. 

The Environmental Restoration Project's Current Approach to Public Involvement 

The ER Project has a Communications and Outreach Team, which is responsible for communicating in an 
understandable and consistent way with interested parties during the investigation and cleanup of ER 
Project sites. The team coordinates with the Laboratory's Community Relations Office; Public Affairs 
Office; Outreach Coordinating Council; and the Environment, Safety, and Health Division's Public 
Involvement Design Study Group regarding ER efforts. 

The specific objectives of this Public Involvement Plan are to develop and implement the tools and 
processes within the ER Project that will 

• make ER Project information readily available to the public; 

• give the public the information it needs to understand the ER Project's investigation and cleanup 
issues and provide informed input; 

• increase contacts with the public in ways that encourage interaction, such as establishing 
dialogues with members of local and tribal governments, community organizations, chambers of 
commerce, church groups, and the Northern New Mexico Citizens Advisory Board (CAB), as well 
as Laboratory employees outside the ER Project; 

• involve the public in the cleanup process while decisions are being made, rather than after the 
fact; 
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• solicit assistance from community members on their communities' concerns (for example, 
assessing unique health risks to pueblo members, related to traditional cultural uses of lands 
bordering the Laboratory); 

• coordinate public involvement activities for the ER Project with long-term stewardship, land 
transfer, and other land use-related activities; 

• consider alternatives for determining cleanup levels and prioritizing sites and then incorporate 
approved changes into the "Integrated Technical Strategy" (LANL 1999, 63491 ), as appropriate; 
and 

• evaluate the effectiveness and efficiency of public participation activities. 

Use of the methods described in this plan for improving communication and trust during current activities 
will continue and expand with experience as the ER Project moves through the corrective action process. 
The plan will be revised as necessary. 

7.2 Involvement Process 

The regulatory process requires the ER Project to investigate a site, analyze the data, and then, based on 
the analysis, make and implement decisions. These decisions include cleanup actions and proposals for 
no further action (Chapter 3). Factors in cleanup decisions include the amounts and kinds of waste to be 
cleaned up, the types of technologies to be used, public concerns, and the desired degree of cleanup. 
Cleanup actions may themselves disturb the environment and produce wastes. The cost of cleanup must 
also be considered. The ER Project needs the public's help in weighing these factors before-makiAg 
cleanup decisions. 

The ER Project will provide the public with a variety of opportunities to personally observe activities and 
discuss issues as cleanup progresses. During these activities, the ER Project technical staff will be 
available to discuss the history and background of the corrective action sites that are the subject of the 
activity, to describe the sampling and the data obtained on corrective action sites of interest, and to 
describe the risk assessment process and its relationship to various alternatives. The ER Project may 
also provide various opportunities for public involvement in specific projects, for example the development 
and revision of key ER Project documents; the design, selection, and implementation of interim actions; 
or ER Project activities related to land transfers. The types and scope of public involvement activities for 
such projects will be developed on a case-by-case basis, as appropriate. As required by regulation, 
meetings are held for the purpose of obtaining public comments and recommendations on certain 
proposed actions that involve modifying Module VIII of the Laboratory's Hazardous Waste Facility Permit. 
Comments obtained at such meetings are forwarded to the New Mexico Environment Department for 
consideration in deciding whether to accept the ER Project's proposals. 

As recommendations for actions at corrective action sites are developed, ER Project personnel will 
discuss with the public the ramifications of cleanup to residential, recreational, and industrial standards. 
With the public's involvement, the ER Project will prioritize sites and discuss appropriate cleanup 
standards. 

The sections that follow provide descriptions of the specific activities proposed for use in implementing 
this public involvement plan. 
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7 .2.1 Information Preparation 

ER Project personnel prepare a variety of materials for the northern New Mexico community regarding the 
ER Project activities. The materials may include progress reports, news releases, informal handouts for 
tours, information sheets, photographic and video tours, and citizen toolkits. These materials describe site 
history when appropriate and include site maps, information about potential contamination, and cleanup 
alternatives such as no further action and accelerated cleanups. Personnel strive to make information 
sheets sensitive to cultural issues and solicit comments from the public to make sure their concerns have 
been addressed. Some information sheets are translated into Spanish. If the pueblos indicate a desire for 
an oral translation, the ER Project will arrange for presentations in pueblo languages. The ER Project also 
maintains this information, as well as reports and other information it generates, on the World Wide Web 
athttp://erproject.lanl.gov. 

7.2.2 Information Dissemination 

The major objective of all information dissemination is to familiarize the public with the ER Project so that 
the public may participate more knowledgeably in the decision-making process. The ER Project maintains 
communication with the public in several ways, including posting information on the World Wide Web site, 
preparing and distributing information sheets and summaries of major project actions, and organizing and 
conducting community meetings, tours, and workshops. The public is notified of these events through 
mailings from the Laboratory's facility mailing list; public service announcements on local radio stations; 
notices and advertisements in local newspapers, such as Albuquerque Journal North, Santa Fe New 
Mexican, Rio Grande Sun, Taos News, and Los Alamos Monitor; and information on the World Wide Web 
site. Information is also provided to the media via press releases to the aforementioned newspapers, as 
well as television stations throughout northern New Mexico; dialogue with members of the public is 
provided through meetings of the CAB, meetings with local governments and tribes, public meetings, and 
meetings with various civic organizations. 

The Laboratory Public Reading Room in Los Alamos (phone: 505-665-4400 or 800-508-4400) is the 
repository for documents about the Laboratory's ER Project activities that are of interest to the public. In 
addition, the ER Project provides some technical reports and other key documents to the Mesa Public 
Library in Los Alamos, the public libraries in Espanola and Santa Fe, the Office of the Governor of the 
San lldefonso Pueblo, the CAB office, and Laboratory outreach centers in Espanola and Santa Fe. 
Access to the catalog of documents housed in the Public Reading Room or accessible on-line is available 
on the Laboratory's World Wide Web site at http: I /www .lanl. gov /worldwideview. 

Other information provided to members of the public includes written notification to neighbors when new 
field campaigns are initiated and notification of newly discovered off-site releases that might impact 
members of surrounding communities (e.g., San lldefonso Pueblo and Los Alamos). Should such a 
release be discovered, the ER Project will inform the affected parties as soon as possible. 

7.2.2.1 Community Meetings 

To improve its dialogue with the community, the ER Project hosts formal quarterly community meetings 
and conducts other activities such as round-table discussions, site tours, informal monthly meetings, and 
speaking directly with interested groups and citizens. The ER Project will continue to solicit invitations 
from community groups to attend their meetings for the purpose of sharing information, discussing the ER 
Project, and encouraging public participation in the ER Project, targeting such groups as traditional clubs, 
acequia associations, land associations, Laboratory employees, media associations, local and tribal 
governments, local schools and universities, and church groups. The primary goals of these meetings are 
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personal engagement and informal group dialogue. The ER Project also participates in public meetings 
held by DOE's Headquarters and Albuquerque Operations Offices and by the New Mexico Environment 
Department. 

7.2.2.2 Tours 

Tours help acquaint the public with the ER Project and specific corrective action sites as these sites are 
addressed throughout the corrective action process, especially prior to initiation of investigation and 
cleanup activities. Written information supplements the discussions during the tours. These tours are 
open to all members of the public interested in ER Project activities. To guide future planning and to aid in 
evaluation, ER Project personnel record participants' concerns and suggestions and respond as 
appropriate. 

7.2.2.3 Education Programs 

Members of the ER Project staff visit schools and help teachers who request assistance in developing 
class projects that promote students' understanding of environmental restoration and their involvement in 
the ER Project. ER Project personnel work with the Laboratory's Science Education and Outreach Group 
to develop programs for students and to provide support for existing efforts that focus on ER Project
related activities. 

7.2.2.4 Northern New Mexico Citizens Advisory Board 

The CAB is a DOE-chartered site-specific advisory board whose purpose is to provide independent 
advice and recommendations to DOE regarding the Laboratory's ER Project and waste management 
activities and associated environmental issues. It is composed of citizens representing the communities 
and pueblos of northern New Mexico. The full CAB holds monthly public meetings and has chartered a 
number of committees, including an environmental restoration committee. The ER Project provides 
information, training, and tours to the CAB and provides staff support to both its public and committee 
meetings. 

7.2.3 Public Input 

Throughout the public involvement process, the ER Project invites people to participate more actively in 
developing recommendations for cleanup decisions al}d invites such people to working meetings for this 
purpose. 

Public Involvement in the Planning Process 

The ER Project provides planning information to the public annually through the "Accelerating Cleanup: 
Paths to Closure" document, which contains projections of proposed activities and budgets for the ER 
Project. The document is available at the Laboratory Public Reading Room in Los Alamos and the 
outreach centers in Espanola and Santa Fe. More information regarding DOE's process for public 
involvement in its budget is available on the World Wide Web at http: I /www. em. doe. gov. 
Various aspects of the planning process are also discussed at the formal quarterly community meetings. 
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Public Involvement in the Land Transfer Process 

On November 26, 1997, Congress enacted Public Law 105-119, which required the DOE to identify 
parcels of land within the Laboratory that could be considered for transfer to either Los Alamos County or 
San lldefonso Pueblo for the purposes of economic development or cultural preservation. The DOE has 
identified ten parcels that may be transferred, in whole or in part, by November 26, 2007. Before 
transferring the parcels, all environmental restoration work required within a parcel must be completed. In 
1999, the ER Project initiated a public involvement program related to the land transfer initiative that will 
continue through November 2007. Meetings are held routinely with the two proposed recipients to discuss 
questions and concerns that they have related to environmental contamination on any of the parcels 
proposed for transfer. The CAB receives regularly scheduled and ad hoc updates on the land transfer 
process, as does the CAB's Environmental Restoration Committee. In addition, the ER Project schedules 
tours of the parcels and meetings regarding cleanup issues, as requested. Land transfer information is 
available to the general public on the ER Project's World Wide Web site and also in the form of a 
document entitled "Summary of Environmental Restoration Activities to Support Land Conveyance and 
Transfer at Los Alamos National Laboratory Under Public Law 105-119" (LANL 1999, 64153). Figure 
7.1-1 identifies the land transfer parcels in relation to the watersheds and aggregates. 
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APPENDIX A ACRONYMS, GLOSSARY, AND CONVERSION TABLE 

A-1.0 ACRONYMS AND ABBREVIATIONS 

ABS absorption factor 

ACA accelerated corrective action 

AEC US Atomic Energy Commission 

AF adherence factor 

ALARA as low as reasonably achievable 

ANTI-C radiological protective clothing 

AOC area of concern 

AR administrative record 

BV background value 

CAB Citizens Advisory Board 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

CIC Computing, Information, and Communication (Division) 

CMI corrective measures implementation 

CMS corrective measures study 

COPC chemicals of potential concern 

COPEC chemical contaminant of potential environmental concern 

CPR cardiopulmonary resuscitation 

DOE US Department of Energy 

DOE-LAAO 

DOE/UC 

DOT 

DP 

DQO 

ElS 

EM 

EM-30 

EM-40 

EM-50 

EO 

EPA 

ER 

ER19990200 

US Department of Energy/Los Alamos Area Office 

US Department of Energy/University of California 

US Department of Transportation 

Defense Programs (US Department of Energy) 

data quality objective 

environmental impact statement 

Office of Environmental Restoration and Waste Management 

Waste Operations (EM associate directorate) 

Environmental Restoration (EM associate directorate) 

Technology Development (EM associate directorate) 

executive order 

US Environmental Protection Agency 

Environmental Restoration (Program) 
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ESG Environmental Studies Group 

ESH Environment, Safety, and Health (Division) 

ESL ecological screening level 

FAPL focus area project leader 

FIMAD Facility for Information Management, Analysis, and Display 

FMU facility management unit 

GAE general assessment endpoint 

Gl gastrointestinal 

GIS Geographical Information System 

H&S health and safety 

HASP Health and Safety Plan 

HAZMA T hazardous materials 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HEAST Health Effects Assessment Summary Tables 

HI hazard index 

HPT health protection technician 

HQ hazard quotient 

HSWA Hazardous and Solid Waste Amendments 

ICR incremental cancer risk 

lA interim action 

ID identification number 

IM interim measure 

IRIS Integrated Risk Information System 

ISM Integrated Safety Management (System) 

IWP installation work plan 

Laboratory Los Alamos National Laboratory 

LANL Los Alamos National Laboratory 

LDR land disposal restriction 

L TSM long-term surveillance and maintenance 

MCL maximum contaminant level 

MDA materials disposal area 

MSA Major Systems Acquisition 

NCEA National Center for Environmental Assessment 

NEPA National Environmental Policy Act 
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NFA 

NMAC 

NMED 

NMEID 

NMHWA 

NMUSTB 

NOD 

OSHA 

ou 

PCB 

PEF 

PRS 

QA 

QC 

QP 

RAGS 

RCRA 

RCT 

RFI 

RPF 

RSAA 

RSI 

RSP 

SAL 

SAP 

SMO 

SOP 

SSHASP 

sso 
SWMU 

TA 

TCLP 

THA 

TSCA 

ER19990200 

no further action 

New Mexico Administrative Code 

New Mexico Environment Department 

New Mexico Environmental Improvement Division 

New Mexico Hazardous Waste Act of 1977 

New Mexico Underground Storage Tank Bureau 

Notice of Deficiency 

Occupational Safety and Health Administration 

operable unit 

polychlorinated biphenyl 

particulate emission factor 

potential release site 

quality assurance 

quality control 

quality procedure 

Risk Assessment Guidance for Superfund 

Resource Conservation and Recovery Act 

radiological control technician 

RCRA facility investigation 

Records-Processing Facility 

Radiological Surveillance Authorization Agreement 

Request for Supplemental Information 

radiological screening personnel 

screening action level 

sampling and analysis plan 

Sample Management Office 

standard operating procedure 

site-specific health and safety plan 

site safety officer 

solid waste management unit 

technical area 

toxicity characteristic leaching procedure 

task hazard analysis 

Toxic Substances Control Act 
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TSD 

uc 

UCL 

UHTREX 

usc 
USGS 

UST 

VCA 

VCM 

VF 

voc 
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treatment, storage, disposal 

University of California 

upper confidence limit 

ultra-high-temperature reactor experiment 

United States Code 

US Geological Survey 

underground storage tank 

voluntary corrective action 

voluntary corrective measure 

volatilization factor 

volatile organic compound 
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A-2.0 GLOSSARY 

absorption. The penetration of substances into the bulk of a solid or liquid. 

action level. Health- and environmental-based concentrations derived using chemical-specific toxicity 
information and standardized exposure assumptions. Action levels can be developed on a facility
specific basis or can be taken from standardized lists (61 Federal Register 19446). Contamination 
found in a particular medium below an appropriate action level would not generally be subject to 
remediation or further study. 

administrative authority. The New Mexico Environment Department, US. Environmental Protection 
Agency, or the US Department of Energy, as appropriate. 

adsorption. The surface retention of solid, liquid, or gas molecules, atoms, or ions by a solid or a liquid. 

alluvial. Relating to geologic deposits or features formed by running water. 

alluvium. Clay, silt, sand, and gravel transported by water and deposited on streambeds, flood plains, 
and alluvial fans. 

analysis. Includes physical analysis, chemical analysis, and knowledge-of-process determinations. 
(Laboratory Hazardous Waste Facility Permit) 

analyte. The element, nuclide, or ion a chemical analysis seeks to identify and/or quantify; the chemical 
constituent of interest. 

analytical method. A body of procedures and techniques for systematically performing an activity. 

anomaly. A deviation that is beyond normal variations. 

aquifer. Body of permeable geologic material whose saturated portion is capable of readily yielding 
groundwater to wells. 

area of concern (AOC). Areas at the Laboratory that might warrant further investigation for releases 
based on past facility waste management activities. 

assessment. (1) The act of reviewing, inspecting, testing, checking, conducting surveillance, auditing, or 
otherwise determining and documenting whether items, processes, or services meet specified 
requirements. (2) An evaluation process used to measure the performance or effectiveness of a 
system and its elements. In this document, assessment is an all-inclusive term used to denote any of 
the following: audit, performance evaluation, management system review, peer review, inspection, and 
surveillance. 

assessment endpoint. In a risk analysis, the quantitative or quantifiable expression of an environmental 
value considered to be at risk (e.g., a 25% reduction in fish biomass or local extinction of an avian 
species). 

background level. Naturally occurring concentrations (levels) of an inorganic chemical and naturally 
occurring radionuclides in soil, sediment, and tuff. 

background screening value (BSV). A threshold used to identify site sample results that may be greater 
than background levels. 

barrier. Any material or structure that prevents or substantially delays movement of solid-, liquid-, or 
gaseous-phase chemicals in environmental media. 

baseline risk assessment (also known as risk assessment). A site-specific analysis of the potential 
adverse effects of hazardous constituents that are released from a site in the absence of any control or 
mitigation actions. A baseline risk assessment consists of four steps: data collection and analysis, 
exposure assessment, toxicity assessment, and risk characterization. 
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bias. Systematic deviation from the true value that remains constant over replicated measurements within 
the statistical precision of the measurement process. 

blank sample. Sample expected to have negligible or unmeasurable amounts of analytes. Results of 
blank sample analyses indicate whether field samples might have been contaminated during the 
sample collection, transport, storage, preparation, and analysis process. 

blind sample. See single blind sample and double blind sample. 

borehole logging. The process of making remote measurements of physical, chemical, or other 
parameters at multiple depths in a borehole. 

calibration. Process used to identify the relationship between the true (reference) analyte concentration 
or other variable and the response of a measurement instrument, chemical analysis method, or other 
measurement system. 

certification. A signed statement attached to all reports required by permits and to other information 
requested by the administrative authority (AA), It ensures that a document and all its attachments were 
prepared under the direction or supervision of an authorized person in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information submitted; it 
carries significant penalties for known violations [Permit Program, 27.11 (b)(c)(d)]. 

chain of custody. Unbroken, documented trail of accountability designed to ensure the uncompromised 
physical integrity of samples, data, and records. 

chemical. Any naturally occurring or man-made substance characterized by a definite molecular 
composition, including molecules that contain radionuclides. 

chemical analysis. Process used to measure one or more attributes of a sample in a clearly defined, 
controlled, systematic manner. Often requires treating a sample chemically or physically before 
measurement. 

chemical of potential concern (COPC). A chemical, detected at a site, that has the potential to 
adversely affect human receptors due to its concentration, distribution, and mechanism of toxicity. A 
COPC remains a concern until exposure pathways and receptors are evaluated in a site-specific 
human health risk assessment. 

chemical of potential ecological concern (COPEC). A chemical, detected at a site, that has the 
potential to adversely affect ecological receptors due to its concentration, distribution, and mechanism 
of toxicity. 

cleanup levels. Media-specific contaminant concentration levels that must be met by a selected 
corrective action. Cleanup levels are established by using criteria such as protection of human health 
and the environment; compliance with regulatory requirements; reduction of toxicity, mobility, or 
volume through treatment; long- and short-term effectiveness; implementability; cost; and public 
acceptance. 

colluvium. Loose rock debris that accumulates at the base of a cliff or on a slope principally by the action 
of gravity. 

confluence. Place where two or more streams meet; the point where a tributary meets the main stream. 

contaminant. Any chemical (including radionuclides) present in environmental media or on structural 
debris. 

contract analytical laboratory. An analytical laboratory under contract to the University of California to 
perform analysis of samples for work performed at the Laboratory. 
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controlled area. Laboratory area to which access is controlled to protect individuals from exposure to 
radiation and/or hazardous materials. 

corrective action. Action to rectify conditions adverse to human health or the environment. 

corrective measures implementation (CMI) plan. A detailed plan and specifications to implement the 
approved remedy at the facility. It is the third step of the corrective-action process. It includes design, 
construction, maintenance, and monitoring of the chosen remedy. 

corrective measures study (CMS). A formal process to identify and evaluate remedy alternatives for 
releases at the facility (55 Federal Register 30798). 

cumulative risk. The evaluation of simultaneous exposure to a receptor across multiple media, 
pathways, and contaminants to estimate the resulting health and environmental effects. 

data quality assessment. Statistical and scientific evaluation of a data set that establishes whether it is 
adequate for its intended use. 

data quality objective (000). Qualitative and quantitative goals developed before sampling begins. 
DQOs clarify investigation objectives and identify the type, quantity, and quality of data needed to 
support decisions. 

data validation. Systematic process that applies a defined set of performance-based criteria to a body of 
data; may result in qualification of the data. The data validation process is performed independently of 
the analytical laboratory that generates the data set and occurs before conclusions are drawn from the 
data. The process may comprise a standardized data review (routine data validation) and/or a 
problem-specific data review (focused data validation). 

data verification. Process of evaluating the completeness, correctness, consistency, and compliance of 
a laboratory data package against a specified standard or contract. 

• Completeness means all required information is present-both hard copy and electronic. 

• Correctness means the reported results are based on properly documented and correctly applied 
algorithms. 

• Consistency means values are the same when they appear in different reports or are transcribed 
from one report to another. 

• Compliance means the data pass numerical quality control (QC) tests based on parameters or 
limits specified in a contract or in an auxiliary document. 

decommissioning. Permanent removal from service of facilities and their components, after the 
discontinued use of structures or buildings deemed no longer useful, in accordance with regulatory 
requirements and environmental policies. 

decontamination. Removal of unwanted material from the surface of or from within another material. 

deferred action. The postponement of the selection and implementation of a corrective measure; usually 
follows decommissioning of an active site. 

detect. Sample result above the method detection level (MDL) reported by the laboratory. The laboratory 
reports the concentration of the analyte in the sample. 

detection limit. Minimum concentration that can be determined by a single measurement by an 
instrument; implies a specified statistical confidence that the analytical concentration is greater than 
zero. 

discharge. Accidental or intentional spilling, leaking, pumping, pouring, emitting, emptying, or dumping of 
hazardous waste into or on any land or water. (RCRA, 40 CFR 260.1 0) 
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disposal. The discharge, deposit, injection, dumping, spilling, leaking, or placing of 
any solid waste or hazardous waste into or on any land or water so that such solid waste or hazardous 
waste or any constituent thereof may enter the environment or be emitted into the air or discharged 
into any waters, including groundwaters. (40 CFR Part 260.1 0) 

dose. Quantity of radiation that is absorbed, per unit of mass, by the body or by any portion of the body. 

dose equivalent. Estimated amount of biological damage (in rems) done by the deposition in tissue of a 
given unit of absorbed-radiation dose. 

ecological screening level (ESL). An organism's exposure-response threshold for a given chemical 
constituent. The concentration of a substance in a particular medium corresponds to a hazard quotient 
(HQ) of 1.0 for a given organism below which no risk is indicated. 

effluent. Liquid discharged as a waste, such as contaminated water from a factory or the outflow from a 
sewage works; water discharged from a storm sewer or from land after irrigation. 

environmental assessment (EA). A report that identifies potentially significant environmental impacts 
from any federally approved or federally funded project that may change the physical environment. If 
an EA shows significant impact, an environmental impact statement (EIS) is required. 

environmental surveillance. Collection and analysis of samples of air, water, soil, foodstuffs, biota, and 
other media to determine the environmental quality of an industry or community. Environmental 
surveillance commonly is performed at sites that contain nuclear facilities. 

ephemeral. Said of a stream or spring that flows only during and immediately after periods of rainfall or 
snowmelt. 

ER data. Data derived as a result of samples that are collected and paid for by ER Project funding. 

error. The quantifiable difference between an observed value and the true value of the parameter being 
measured. 

estimated quantitation limit (EQL). The lowest concentration that can be reliably achieved within 
specified limits of precision and accuracy during routine analytical-laboratory operating conditions. The 
low point on a calibration curve should reflect this quantitation limit. The EOL is not used to establish 
detection status. Sample estimated quantitation limits are highly matrix-dependent, and the specified 
estimated quantitation limits might not always be achievable. See the statement of work (SOW) for 
analytical services (RFP No. 9-XS1-04257) for a more complete definition. 

evapotranspiration. The combined discharge of water from the earth's surface to the atmosphere by 
evaporation from lakes, streams, and soil surfaces, and by transpiration from plants. 

exposure pathway. Mode by which a receptor may be exposed to contaminants in environmental media 
(e.g., drinking water, ingesting food, or inhaling dust). 

exposure unit. The bounded area or volume within which a person or other receptor may be exposed to 
contaminants that have been released to the environment. 

fallout radionuclides. Radionuclides that are present at globally elevated levels in the environment as a 
result of the fallout from atomic weapons tests. The Laboratory background data sets consist of 
Environmental Surveillance samples taken from marginal and regional locations for the following 
radionuclides associated with fallout: tritium, cesium-137, americium-241, plutonium-238, plutonium-
239/240, and strontium-90. Samples were collected from regional and marginal locations in the vicinity 
of the Laboratory that are (1) representative of geological media found within Laboratory boundaries 
and (2) were not impacted by Laboratory operations. 

fault. A fracture, or zone of fractures, in rock along which there has been vertical or horizontal movement; 
adjacent rock layers or bodies are displaced. 
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Federal Register. The official daily publication for Rules, Proposed Rules, and Notices of federal 
agencies and organizations, as well as Executive Orders and other Presidential Documents. 

focused data validation. A technically based analyte-, sample-, and potentially data-use-specific 
process that extends the qualification of data beyond method or contractual compliance and provides 
a level of confidence that an analyte is present or absent. If the analyte is present, the quality of the 
quantitation may be obtained through focused validation. 

geohydrology. The science that applies hydrologic methods to the understanding of geologic 
phenomena. 

grab sample. A specimen collected by a single application of a field sampling procedure to a target 
population (e.g., the surface soil from a single hole collected following the spade and scoop sampling 
procedure or a single air filter left in the field for three months). 

ground cover. The covering of naturally occurring soils by either natural or man-made mechanisms (e.g., 
grasses, pine needles, asphalt, concrete, etc.). 

groundwater. Water in a subsurface saturated zone; water beneath the regional water table. 

gully erosion. The erosion process whereby water accumulates in narrow channels and, over short 
periods, removes the soil from this narrow area to considerable depths, which can range from 1 ft to as 
much as 50 ft. 

half-life. The time required for one-half of the radioactive atoms initially present in a sample to decay. 
Each radionuclide has a characteristic half-life ranging from a fraction of a second to thousands of 
years. 

hazard index (HI). The sum of hazard quotients for multiple contaminants to which a receptor (j) is 
determined to be exposed, i.e., HI; = L1 HO;;· 

hazard quotient (HQ). The ratio of a calculated exposure (E) to or dose (D) from a given contaminant (I) 
to a given receptor G) over a reference value (TRV) for contaminant (I) determined to be protective of 
receptor G), i.e., HO;; = E;; [or D;;]TRV;;· 

Hazardous and Solid Waste Amendments (HSWA). The Hazardous and Solid Waste Amendments of 
1984 (Public Law No. 98-616, 98 Stat. 3221 ), which amended the Resource Conservation and 
Recovery Act of 1976, 42 U.S.C. § 6901 et seq. 

hazardous constituent. Those constituents listed in Appendix VIII to 40 CFR Part 261. 

hazardous waste. Any solid waste is generally a hazardous waste if it 

• is not excluded from regulation as a hazardous waste, 

• is listed in the regulations as a hazardous waste, 

• exhibits any of the defined characteristics of hazardous waste (ignitability, corrosivity, reactivity, or 
toxicity), or 

• is a mixture of solid waste and hazardous waste. 

See 40 CFR 261.3 for a complete definition of hazardous waste. 

holding time. The maximum elapse of time that one can expect to store a sample without unacceptable 
changes in analyte concentrations. Holding times apply under prescribed conditions and deviations 
from these conditions may affect the holding time. Extraction holding time refers to the time lapse from 
sample collection to sample preparation; Analytical holding time refers to the time lapse between 
sample preparation and analysis. 
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HSWA module. Module VIII of the Laboratory's Hazardous Waste Facility Permit. This permit allows the 
Laboratory to operate as a treatment, storage, and disposal facility. 

hydraulic conductivity. The rate at which water moves through a medium in a unit of time under a unit 
hydraulic gradient through a unit area measured perpendicular to the direction of flow. 

hydraulic gradient. The rate of change of hydraulic head per unit of distance in the direction of 
groundwater flow. 

hydraulic head. Elevation of the water table or potentiometric surface as measured in a well. 

Hydrogeologic Workplan. The document that describes activities planned by the Laboratory to 
characterize the hydrologic setting beneath the Laboratory and to enhance the Laboratory's 
groundwater monitoring program. 

hydrogeology. The science that applies geologic methods to the understanding of hydrologic 
phenomena. 

industrial-use scenario. Industrial use is the scenario in which current Laboratory operations continue. 
Any necessary remediation involves cleanup to standards designed to ensure a safe and healthy work 
environment for Laboratory workers. 

infiltration. Entry of water into the ground. 

institutional controls. Controls that prohibit or limit access to contaminated media: use restrictions, 
permitting requirements, standard operating procedures, Laboratory Implementation Requirements, 
Laboratory Implementation Guidance, Laboratory Performance Requirements, etc. 

interim measure. Short-term actions taken to respond to immediate threats to human health or to 
prevent damage or contaminant migration to the environment. 

interflow. A runoff process that involves lateral subsurface flow in the soil zone. 

intermittent stream. A stream that flows only in certain reaches due to losing and gaining characteristics 
of the channel bed. 

laboratory qualifier (or laboratory flag). Codes applied to the data by the contract analytical laboratory to 
indicate, on a gross scale, a verifiable or potential data deficiency. These flags are applied using the 
Environmental protection Agency (EPA) contract laboratory program (CLP) guidelines. 

LANL data validation qualifiers. The data qualifiers defined by the Laboratory (LANL) and used in the 
ER Project baseline-validation process. For a complete list of data qualifiers applicable to any 
particular analytical suite, consult the appropriate ER Project standard operating procedure (ER-SOPs 
15.01-15.06). 

leachate. Any liquid, including any suspended components in the liquid, that has percolated through or 
drained from hazardous waste ( 40 CFR 260.1 0). 

leaching. The separation or dissolving out of soluble constituents of a solid material by the natural action 
of percolating water or by chemicals. 

matrix (see also sample matrix). Relatively fine material in which coarser fragments or crystals are 
embedded; also called "ground mass" in the case of igneous rocks. 

maximum contaminant level (MCL). Under the Safe Drinking Water Act, the maximum permissible level 
of a contaminant in water that is delivered to any user of a public water system that serves 15 or more 
connections and 25 or more people. The standards set take into account the feasibility and cost of 
attaining the standard. 
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medium (environmental). Any media capable of absorbing or transporting constituents. Examples of 
media include tuffs, soils and sediments derived from these tuffs, surface water, soil water, 
groundwater, air, structural surfaces, and debris. 

medium (geological). The solid part of the hydrogeological system; may be unsaturated or saturated. 

method detection limit (MDL). The minimum concentration of a substance that can be measured and 
reported with a known statistical confidence that the analyte concentration is greater than zero. The 
MDL is determined from analysis of samples of a given matrix type that contain the analyte after 
subjecting the sample to the usual preparation and analyses. The MDL is used to establish detection 
status. 

migration. The movement of inorganic and organic species through unsaturated or saturated materials. 

migration pathway. A route (e.g., a stream or subsurface flow path) that controls the potential movement 
of contaminants to environmental receptors (plants, animals, humans). 

mixed waste. Waste that contains both hazardous waste (as defined by RCRA) and radioactive waste 
(as defined by the Atomic Energy Act [AEA] and its amendments). 

model. A mathematical approximation of a physical, biological, or social system. 

monitoring well. A well or borehole drilled for the purpose of yielding groundwater samples for analysis. 

no further action (NFA). A recommendation that not further investigation or remediation is warranted 
based on specific criteria. 

nondetect. Sample result that is less than the MDL. The laboratory reports nondetects as undetected at 
the EQL. 

-- ·--~- '---.,: 

non-ER data. Data derived as a result of samples collected and paid for by sources other than the ER 
Project. 

notice of deficiency (NOD). A notice issued to DOE and the Laboratory by the administrative authority 
which states that some aspect(s) of a plan, report, or application does not meet their requirements or 
that requires clarification or correction. 

operable unit (OU). At the Laboratory, one of 24 areas originally established for administering the ER 
Project. Set up as groups of potential release sites, the OUs were aggregated based on geographic 
proximity for the purpose of planning and conducting RCRA facility assessments and RCRA facility 
investigations. As the project matured, it became apparent that 24 were too many to allow efficient 
communication and to ensure consistency in approach. Therefore, in 1994, the 24 OUs were reduced 
to six administrative ''field units." 

perched groundwater. Groundwater that lies above the regional water table and is separated from it by 
one or more unsaturated zones. 

percolation. Gravity flow of soil water through the pore spaces in soil or rock below the ground surface. 

perennial stream. A stream or reach that flows continuously throughout the year. 

permit modification. A request by either the permittee or the administrative authority to change to 
change a condition of the Laboratory's Hazardous Waste Facility Permit. 

polychlorinated biphenyls (PCBs). Any chemical substance that is limited to the biphenyl molecule that 
has been chlorinated to varying degrees or any combination of substances which contains such 
substances. PCBs are colorless, odorless compounds that are chemically, electrically, and thermally 
stable and have proven to be toxic to both humans and animals. 
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population (statistical). A set of units or a continuum in a physical, biological, or social system of interest 
(e.g., the residents of Los Alamos County, the water in an alluvial aquifer, or the plants in Pajarito 
Canyon). 

porosity. The ratio of the volume of interstices in a soil or rock sample to its total volume expressed as a 
percentage or as a fraction. 

potential release site (PRS). Refers to potentially contaminated sites at the Laboratory that are identified 
either as solid waste management units (SWMUs) or areas of concern (AOCs). PRS refers to SWMUs 
and AOCs collectively. 

preliminary assessment. The process of collecting and reviewing available information about a potential 
release site. 

preliminary risk assessment. A risk assessment conducted using conservative assumptions and 
scenarios and assuming no mitigating or corrective measures beyond those already in place. 

quality assurance. All those planned and systematic actions necessary to provide adequate confidence 
that a facility, structure, system, or component will perform satisfactorily in service. 

quality control (QC). (1) All those actions necessary to control and verify the features and characteristics 
of a material, process, product, or service to specified requirements. QC is the process through which 
actual quality performance is measured and compared with standards. (2) All methods and procedures 
used to obtain accurate and reliable results from environmental sampling and analysis. Includes rules 
for when, where, and how samples are taken; sample storage, preservation and transport; and the use 
of blanks, duplicates, and split sampl~s during the analysis. 

Quality Management Plan (OMP}. A structured and documented management system describing. the 
policies, objectives, principles, organizational authority, responsibilities accountability, and 
implementation plan of an organization for ensuring quality in its work processes, products (items), and 
services. The QMP provides the framework for planning, implementing, and assessing work performed 
by the organization and for carrying out required QA and QC. 

quality procedure. A document that describes the process for performing activities governed by the ER 
Project's Quality Management Plan. 

radioactive decay. (1) The process whereby radioactive materials undergo a change from one nuclide, 
element, or state to another, releasing radiation in the process. This action ultimately results in a 
decrease in the number of radioactive nuclei present in the sample. (2) The spontaneous 
transformation of one nuclide into a different nuclide or into a different isotope of the same nuclide 
accompanied by either the emission of particles from the nucleus, nuclear capture or ejection of orbital 
electrons, or fission. 

radioactive material. Any material having a specific activity greater than 2 nanocuries per gram (nCi/g), 
is the activity per unit mass of the material and in which the radionuclide is evenly distributed. (This is 
a Department of Transportation definition.) 

radioactive waste. Waste that has been determined to contain added (or concentrated naturally 
occurring radioactive material [NORM]) radioactive material or activation products by either monitoring 
or analysis, acceptable knowledge of both, or does not meet radiological release criteria. 

radionuclide. A nuclide (species of atom) that exhibits radioactivity. 

RCRA facility investigation (RFI). The investigation that determines if a release has occurred and the 
nature and extent of the contamination at a hazardous waste facility. The RFI is generally equivalent to 
the remedial investigation portion of the Comprehensive Environment Response, Compensation, and 
Liability Act (CERCLA) process. 
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receptor. A person, plant, animal, or geographical location that is exposed to a chemical or physical 
agent released to the environment by human activities. 

recharge. The process by which water is added to the zone of saturation, either directly from the 
overlying unsaturated zone or indirectly by way of another material in the saturated zone. 

recreational-use scenario. A land use condition under which individuals may be exposed for a limited 
amount of time as a result of outdoor activities such as hiking, camping, hunting, and fishing. 

reference set. Compilation of reference items cited in ER Project documents within a specified focus 
area. 

regional aquifer. Geologic material(s) or unit(s) of regional extent whose saturated portion yields 
significant quantities of water to wells, contains the regional zone of saturation, and is characterized by 
the regional water table or potentiometric surface. 

regulatory standard. Media-specific contaminant concentration levels of potential concern that are 
mandated by federal or state legislation or regulation (e.g., the Safe Drinking Water Act, New Mexico 
Water Quality Control Commission regulations). 

release. Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, 
leaching, dumping, or disposing of hazardous waste or hazardous constituents into the environment 
(including the abandonment or discarding of barrels, containers, and other closed receptacles that 
contain any hazardous wastes or hazardous constituents). 

remediation. The process of reducing the concentration of a contaminant (or contaminants) in air, water, 
or soil media to a level that poses an acceptable risk to human health and the environment; the act of 
restoring a contaminated area to a usable condition based on specified standards. 

residential-use scenario. The standards for residential use are the most stringent of the three current
and future-use scenarios being considered by the ER Project and is the level of cleanup the EPA is 
currently specifying for SWMUs located off the Laboratory site and for those released for non
Laboratory use. 

Resource Conservation and Recovery Act (RCRA). The Solid Waste Disposal Act as amended by the 
Resource Conservation and Recovery Act of 1976. (40 CFR 270.2) 

retardation. The act or process that reduces the rate of movement of a chemical substance in water 
relative to the average velocity of the water. The movement of chemical substances in water can be 
retarded by adsorption and precipitation reactions, and by diffusion into the pore water of the rock 
matrix. 

rill erosion. An erosion process in which numerous small channels only several inches deep are formed 
by concentrated runoff that flows during and immediately following rain storms. 

risk. A measure of a negative or undesirable impact associated with an event. 

risk analysis. A qualitative evaluation to determine the probability and the potential consequences 
associated with noncompliance of documents or work activities. 

risk characterization. The summarization and integration of the results of toxicity and expbsure 
assessments into quantitative and qualitative expressions .of risk. The major assumptions, scientific 
judgments, and sources of uncertainty related to the assessment are also presented. 

risk management. The integration of risk characterization with other nonscientific considerations 
specified in applicable statutes to make and justify regulatory decisions (RCRNCERCLA Update, June 
1992). 
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runoff. The portion of the precipitation on a drainage area that is discharged from the area either by 
sheet flow or adjacent stream channels. 

run-on. Surface water flowing onto an area as a result of runoff occurring higher up the slope. 

sample. A portion of a material (e.g., rock, soil, water, air), which, alone or in combination with other 
samples, is expected to be representative of the material or area from which it is taken. Samples are 
typically sent to a laboratory for analysis or inspection or are analyzed in the field. When referring to 
samples of environmental media, the term field sample may be used. 

sample matrix. In chemical analysis, that portion of a sample which is exclusive of the analytes of 
interest. Together, the matrix and analytes of interest form the sample. 

screening action level (SAL). Medium-specific concentration level for a chemical derived using 
conservative criteria below for which it is generally assumed that there is no potential for unacceptable 
risk to human health. The derivation of a SAL is based on conservative exposure and land-use 
assumptions. However, if an applicable regulatory standard exists that is less than the value derived 
by risk-based computations, it will be used for the SAL. 

screening assessment. A process designed to determine whether contamination detected in a particular 
medium at a site may present a potentially unacceptable human-health and /or ecological risk. The 
assessment utilizes screening levels that are either human-health or ecologically based concentrations 
derived by using chemical-specific toxicity information and standardized exposure assumptions below 
which no additional actions are generally warranted. 

sediment. (1) A mass of fragmented inorganic solid that comes from the weathering of rock and is carried 
or dropped by air, water, gravity, or ice; or a mass that is accumulated by any other natural agent and 
that forms in layers on the earth's surface such as sand, gravel, silt, mud, fill, or loess. (2) A solid 
material that is not in solution and either is distributed through the liquid or has settled out of the liquid. 

significant condition. A condition which, if uncorrected, could have a serious effect on quality, project 
personnel, or the public's safety or could have a major impact on the project costs or schedules. , 

site characterization. Defining the pathways and methods of migration of the hazardous waste or 
constituents, including the media affected, the extent, direction and speed of the contaminants, 
complicating factors influencing movement, concentration profiles, ·etc. (U.S. Environmental Protection 
Agency, May 1994. "RCRA Corrective Action Plan, Final," Publication EPA-520/R-94/004, Office of 
Solid Waste and Emergency Response, Washington, DC) 

site conceptual model. A qualitative or quantitative description of sources of contamination, 
environmental transport pathways for contamination, and biota that may be impacted by contamination 
(called receptors) and whose relationships describe qualitatively or quantitatively the release of 
contamination from the sources, the movement of contamination along the pathways to the exposure 
points, and the uptake of contaminant by the receptors. 

Site-Specific Health and Safety Plan (SSHASP). A health and safety plan that is specific to a site or 
ER-related field activity that has been approved by an ER health and safety representative. This 
document contains information specific to the project including scope of work, relevant history, 
descriptions of hazards by activity associated with the project site(s), and techniques for exposure 
mitigation (e.g., personal protective equipment [PPE]) and hazard mitigation. 

soil gas. Those gaseous elements and compounds that occur in the void spaces in unsaturated rock or 
soil. Such gases can move through or leave the rock or soil, depending on changes in pressure. 

soil water. Water in the unsaturated zone, regardless of whether it occurs in soil or rock. 
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solid waste. Any garbage, refuse, or sludge from a waste treatment plant, water supply treatment plant, 
or air pollution control facility and other discarded material including solid, liquid, semisolid, or 
contained gaseous material resulting from industrial, commercial, mining, and agricultural operations 
and from community activities. 

solid waste management unit (SWMU). Any discernible unit at which solid wastes have been placed at 
any time, irrespective of whether the unit was intended for the management of solid or hazardous 
waste. Such units include any area at a facility at which solid wastes have been routinely and 
systematically released. This definition includes regulated units (i.e., landfills, surface impoundments, 
waste piles, and land treatment units) but does not include passive leakage or one-time spills from 
production areas and units in which wastes have not been managed (e.g., product storage areas). 

stakeholder. As used in this document, stakeholder refers to any party or agency, whether inside or 
outside the Laboratory, interested in or affected by Environmental Restoration Project issues and 
activities. 

standard operating procedure (SOP). A document that details the method for an operation, analysis, or 
action with thoroughly prescribed techniques and steps, and is officially approved as the method for 
performing certain routine or repetitive tasks. 

stop work. All activities that relate to specific functions are discontinued until an unacceptable condition 
is resolved. 

stratification. Classification of the target population into two or more nonoverlapping and exhaustive 
categories (strata) on the basis of characteristics which are known a priori for the entire population. 

stratigraphy. The science dealing with the succession, age, composition, and history of strata. 

stop work. All activities that relate to specific functions are discontinued until an unacceptable condition 
is resolved. 

target analyte. An element, chemical, or parameter, the concentration, mass, or magnitude of which is 
designed to be quantified by use of a particular test method. 

technical area (TA). The Laboratory established technical areas as administrative units for all its 
operations. There are currently 49 active T As spread over 43 square miles. 

topography. The physical configuration of the land surface in an area. 

toxic pollutants. The 126 individual priority toxic pollutants contained in 65 toxic compounds or classes 
of compounds (including organic pollutants and metals) adopted by the EPA pursuant to Section 307 
(a) (1) of the Clean Water Act (DOE 1991 ). 

tracer. A substance, usually a radioactive isotope, added to a sample to determine the efficiency 
(chemical or physical losses) of the chemical extraction, reaction, or analysis. The tracer is assumed to 
behave in the same manner as that of the target radionuclides. Recovery guidelines for tracer results 
are 30% to 11 0% under the current contract laboratory statement of work and will be 40% to 1 05% 
under the new statement of work. Correction of the analytical results for the tracer recovery is 
performed for each sample. The concentration of the tracer added needs to be sufficient to result in a 
maximum of 10% uncertainty at the 95% confidence level in the measured recovery. 

treatment. Any method, technique, or process, including elementary neutralization, designed to change 
the physical, chemical, or biological character or composition of any hazardous waste so as to 
neutralize such waste; recover energy or material resources from the waste; or so as to render such 
waste nonhazardous or less hazardous; safer to transport, store, or dispose of; or amenable for 
recovery or storage; or reduced in volume. 
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trend analysis. An analytical or graphical representation used to identify changes in a variable when 
measured over a period of time. 

tuff. A compacted deposit of volcanic ash and dust that contains rock and mineral fragments 
accumulated during an eruption. 

unconfined. Said of water in a saturated zone that is open to the atmosphere (that is, not beneath a 
confining bed or under artesian pressure). 

unsaturated hydraulic conductivity. A coefficient that describes the rate at which a fluid can potentially 
move through a permeable, unsaturated medium (EPA, 1986). 

unsaturated zone. The zone between the land surface and the regional water table and between 
perched zones of saturation. Generally, fluid pressure in this zone is less than atmospheric pressure, 
and some of the voids may contain air or other gases at atmospheric pressure. 

US Department of Energy (DOE). Federal agency that sponsors energy research and regulates nuclear 
materials for weapons production. 

US Environmental Protection Agency (EPA). Federal agency responsible for enforcing environmental 
laws. While state regulatory agencies may be authorized to administer some of this responsibility, the 
EPA retains oversight authority to ensure protection of human health and the environment. 

vadose zone. The unsaturated zone. Portion of the subsurface above the regional water table in which 
pores are not fully saturated. 

water content. (Also gravimetric moisture content) The amount of water in an unsaturated medium, 
expressed as the ratio of the weight of water in a sample to the weight of the oven-dried sample; often 
expressed as a percent. 

watershed. The region drained by, or contributing waters to, a stream, lake or other body of water and 
separated from adjacent drainage areas by a divides such as a ridge or summit of high ground. 

water table. The top of the regional saturated zone; the piezometric surface associated with an 
unconfined aquifer. 

welded tuff. A volcanic deposit hardened by the action of heat, pressures from overlying material, and 
hot gases. 
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A-3.0 METRIC TO ENGLISH CONVERSION TABLE 

Metric to English Conversions 

Multiply Sl (Metric) Unit by 

kilometers (km) 0.622 

kilometers (km) 3281 

meters (m) 3.281 

meters (m) 39.37 

centimeters (em) 0.03281 

centimeters (em) 0.394 

millimeters (mm) 0.0394 

micrometers or microns (,um) 0.0000394 

square kilometers (km2
) 0.3861 

hectares (ha) 2.5 

square meters (m2) 10.764 

cubic meters (m3) 35.31 

kilograms (kg) 2.2046 

grams (g) 0.0353 

grams per cubic centimeter (g/cm3) 62.422 

milligrams per kilogram (mg/kg) 1 

micrograms per gram (,ug/g) 1 

liters (L) 0.26 

milligrams per liter (mg/L) 1 

degrees Celsius (0 C) 9/5 + 32 

ER19990200 A-17 
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To Obtain US Customary Unit 

miles (mi) 

feet (ft) 

feet (ft) 

inches (in.) 

feet (ft) 

inches (in.) 

inches (in.) 

inches (in.) 

square miles (mi2) 

acres 

square feet (ft2) 

cubic feet (ft3) 

pounds (lb) 

ounces (oz) 

pounds per cubic foot (lb/ftJ) 

parts per million (ppm) 

parts per million (ppm) 

gallons (gal.) 

parts per million (ppm) 

degrees Fahrenheit (°F) 
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Table B-1 

Los Alamos Environmental Restoration Project Potential Release Sites Under Investigation 
(sorted by PAS Number) 

"0 
.0 

cu c ::::! "' u 

ci iii., 0 == !!! ::::! 

z "0 Ul ~a 3: c( 0 

- =(/) c "t: (/) Ul ;u 
c Oa: ::::! u c( ::::s E ~ll. Ul u ::::! cu 3: 0 0 0 c (/) LL. (.) ::t: 

LL. 

00-001 Sediment traps in Mortandad Yes Canyon 1049 

00-003-99 00-003 Storage area Yes RCRA CAd- Townsite 1071 

00-012 

OO-Q04 Container storage, 6th Street warehouses No RCRA CA- Townsite 1071 

00-010(b) Surface disposal site, 6th Street warehouses No RCRA CA- Townsite 1071 

00-011(a) Mortar impact area Yes RCRA CA- Townsite 1071 

00-011(c) Mortar impact area Yes RCRA CA- Townsite 1071 

00-011 (d) Mortar impact area Yes RCRA CA- Townsite 1071 

00-011(e) Mortar impact area Yes RCRA CA- Townsite 1071 

00-016 Firing range (inactive) Yes RCRA CA -Townsite 1071 

OO-Q17 Waste lines Yes RCRA CA- Townsite 1071 

00-018(a) Sludge bed, wastewater treatment plant, Pueblo Yes RCRA CA- Townsite 1071 
(decommissioned) 

00-018(b) Sludge bed, wastewater treatment plant, Bayo (active) No RCRA CA- Townsite 1071 

00-019 Wastewater treatment plant, Central Yes RCRA CA- Townsite 1071 

OO-Q27 Storage area, DP Road No RCRA CA- Townsite 1071 

00-028(a) Effluent discharge, golf course (active) Yes RCRA CA- Townsite 1071 

00-028(b) Effluent discharge, ball fields (active) Yes RCRA CA- Townsite 1071 

00-029(a) Transformer No RCRA CA- Townsite 1071 

00-029(b) Transformer No RCRA CA- Townsite 1071 

00-029(c) Transformer No RCRA CA- Townsite 1071 

00-030(a) Septic system, DP Road Yes RCRA CA- Townsite 1071 

00-030(b) Septic system 6th Street (active) Yes RCRA CA- Townsite 1071 

00-030(c) Septic system No RCRA CA- Townsite 1071 

00-030(d) Septic system No RCRA CA- Townsite 1071 

00-030(e)N Septic system No RCRA CA- Townsite 1071 

00-030(e)S Septic system No RCRA CA- Townsite 1071 

00-030(D Septic system No RCRA CA- Townsite 1071 

00-030(g) Septic system (near old Catholic Church parking lot) Yes RCRA CA- Townsite 1071 

00-030(h) Septic system (near new Catholic Church) No RCRA CA- Townsite 1071 

00-030(i) Septic system No RCRA CA- Townsite 1071 

00-0300) Septic system No RCRA CA- Townsite 1071 

00-030(k) Septic system No RCRA CA- Townsite 

00-030(1) Septic system, 6th Street warehouses (active) Yes RCRA CA- Townsite 1071 

00-030(m) Septic system, 6th Street warehouses (active) Yes RCRA CA- Townsite 1071 

00-030(n) Septic system No RCRA CA- Townsite 1071 

00-030(0) Septic system No RCRA CA- Townsite 1071 
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47 
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52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

0 z -"2 
:::::1 

00-030(p) 

00-030(q) 

00-031(a) 

00-031(b) 

00-032 

00-033(a) 

00-033(b) 

00-034(a) 

00-034(b) 

00-039 

C-00-001 

C-00-002 

C-00-003 

C-00-004 

C-00-005 

C-00-006 

C-00-007 

C-00-008 

C-00-009 

C-00-010 

C-00-011 

C-00-012 

C-00-013 

C-00-014 

C-00-015 

C-00-016 

C-00-017 

C-00-018 

C-00-019 

C-00-020 

C-00-021 

C-00-036(a) 

C-00-036(b) 

C-00-036(c) 

C-00-036(d) 

C-00-037 

C-00-038 

C-00-041 
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Table B-1 (continued) 

r::::: 
0 !::a 
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Septic system 

Septic system 

Soil contamination beneath former service station 

Soil contamination beneath former motorpool -two USTs 

Soil contamination beneath former motorpool - UST for 
used motor oil 

6th Street warehouses - UST removal 

Outlet piping - 6th Street warehouse 

Landfill, Eastern Area 

Landfill, Western Area 

Underground tanks (new SWMU) 

Guaje Canyon 

Rendija Canyon 

Barrancas Canyon 

Bayo Canyon 

Pueblo Canyon 

Los Alamos Canyon 

Sandia Canyon 

Mortandad Canyon 

Canada del Buey 

Twomile Canyon 

Pajarito Canyon 

Threemile Canyon 

Potrillo Canyon 

Canon de Valle 

Fence Canyon 

Water Canyon 

Indio Canyon 

Ancho Canyon 

Chaquehui Canyon 

Mortar impact area 

DP Canyon 

Borrow pit 1, Bandelier NM (new AOC) 

Borrow pit 2, Bandelier NM (new AOC) 

Borrow pit 3, Bandelier NM (new AOC) 

Borrow pit 4, Bandelier NM (new AOC) 

Landfill, Bandelier NM (new AOC) 

Surface disposal, Bandelier NM (new AOC) 

Asphalt and tar remnant site 
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:::::1 ca (.) 

:iii !! :::::1 
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No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

Yes RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

Yes RCRA CA- Townsite 1071 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No Canyon 1049 

No RCRA CA- Townsite 1071 

No Canyon 1049 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA ·Townsite 1071 

No RCRA CA ·Townsite 1071 

No RCRA CA- Townsite 1071 
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C-00-042 

C-00-043 

01-001(a)-99 
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'liim 
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01-001(a) 

01-001(b) 

01-001(c) 

01-001 (d) 

01-001(e) 

01-001(f) 

01-001(g) 

01-001 (m) 

01-001(0) 

01-001(s) 

01-001(t) 

01-001(u) 

01-002 

01-003(a) 

01-003(b) 

01-003(e) 

01-004(a) 

01-004(b) 

01.005 

01-00B(a) 

01-006(b) 

01-00B(c) 

01-006(d) 

01-00B(e) 

01-00B(g) 

01-00B(h) 

01-00B(n) 

01-006(0) 

01-00B(p) 

01-007(a) 

01-007(b) 

01-007(c) 

01-007(d) 

01-007(e) 

01-007(f) 

01-00?(h) 

01-007(i) 

Table 8-1 (continued) 
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tank (formerly part of 0-032) No 

Manhole (abandoned) (does not exist) No 

Miscellaneous Yes 
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ca 
t!! 
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0 

LL. 

RCRA CA- Townsite 

RCRA CA- Townsite 

RCRA CA- Townsite 

u 
::I 
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~ 
Cl) 

E 
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1071 

1071 

1078 
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99 

100 
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0 z -·c: 
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01-003(c) 

01-003(d) 

01-007(k) 

01-007(n) 

02-003(a) 

02-003(b) 

02-003(c) 

02-003(d) 

02-003(e) 

02-004(a) 

02-004(b) 

02-004(c) 

02-004(d) 

02-004(e) 

02-004(f) 

02-004(g) 

02-005 

02-006(a) 

02-006(b) 

02-006(c) 

02-006(d) 

02-006(e) 

02-007 

02-008(a) 

02-008(b) 

02-008(c) 

02-009(a) 

02-009(b) 

02-009(c) 

02-009(d) 

02-009(e) 

02-010 

02-011(a) 

02-011 (b) 

02-011(c) 
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01-007lj) 

01-007(1) 

01-007(m) 

01-007(0) 

Table B-1 (continued) 
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Surface disposal site 

Surface disposal site - can dump 

Soil contamination area 

Soil contamination area 

Reactor facility 

Reactor facility 

Reactor facility 

Reactor facility 

Holding tank (near reactor water boiler) 

Reactor facility 

Reactor facility effluent storage tank TA 2-54 

Reactor facility effluent storage tank TA 2-55 

Reactor facility effluent storage tank T A 2-56 

Reactor facility acid pit TA 2-53 

Reactor facility equipment building 

Aboveground tank 

Systematic leak -cooling tower blowdown, Cr 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Waste line 

Waste line 

Waste line 

Septic system 

Outfall 

Outfall from cooling tower 

Outfall 

Non-intentional release 

Non-intentional release 

Non-intentional release 

Non-intentional release 

Reactor facility 

Building 

Storm drain and outfall 

Storm drain and outfall 

Storm drain and outfall 
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No RCRA CA- Townsite 1078 

Yes RCRA CA- Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA- Townsite 1078 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

Yes Canyon 1098 

Yes Canyon 1098 

Yes Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

Yes Canyon 1098 

Yes Canyon 1098 

Yes Canyon 1098 

No Canyon 1098 

Yes Canyon 1098 

Yes Canyon 1098 

Yes Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 
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02-011(d) 

02-011 (e) 

02-012 

C-02-001 

03-001(d) 

03-001(e) 

03-001(f) 

03-001(g) 

03-001(h) 

03-001(i) 

03-0010) 

03-001(k) 

03-001(1) 

03-001(n) 

03-001(0) 

03-001(q) 

03-001(s) 

03-001(t) 

03-001(u) 

03-001(v) 

03-001(w) 

03-001(x) 

03-001(y) 

03-002(a) 

03-002(c) 

03-002(d) 

03-003(a) 

03-003(b) 

03-003(c) 

03-003(d) 

03-003(e) 

03-003(f) 

03-003(g) 

03-003(h) 

03-003(i) 

03-0030) 

03-003(k) 

03-003(1) 

03-003(m) 
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Table B-1 (continued) 

c 
0 

=:E. c: ·;:: 
::::l :;: 

Cll c 

Storm drain and outfall 

Storm drain and outfall 

Underground tanks 

Metal nugget pile (new PRS) 

Satellite accumulation area 

<90 day storage 

<90 day storage 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Storage pad 

<90 day storage 

Satellite accumulation area 

Waste container 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Container storage area 

Storage area 

Container storage area 

Storage area 

Storage area 

Equipment storage area - PCB only site 

Storage area - transformers 

Storage area - transformers 

Storage area - transformers 

One-time spill - transformers 

Storage area - transformers 

Storage area - transformers 

Storage area - transformers 

Storage area - transformers 

Storage area 

Storage area -capacitor banks 
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No 
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No 
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No 

No 

No 
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No 
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No 
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Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 
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No 
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No 

No 

No 

No 
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Canyon 1098 

Canyon 1098 

Canyon 1098 

Canyon 1098 

RCRA CA • Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA -Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA -Industrial 1114 

RCRA CA --lriduSfflal ~ 1114 

RCRA CA - Industrial 

RCRA CA • Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA • Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA -Industrial 
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1114 
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1114 

1114 
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03-003(n) 

03-003(0) 

03-003(p) 

03-004(a) 

03-004(b) 

03-004(c) 

03-004(d) 

03-004(e) 

03-004(1) 

03-006 

03-007 

03-008(a) 

03-008(b) 

03-009(a) 

03-009(c) 

03-009(d) 

03-009(g) 

03-009(i) 

03-0090) 

03-010(a) 

03-011 

03-012(b) 

03-013(a) 

03-013(b) 

03-014(a)-99 
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03-014(a) 

03-014(b) 

03-014(b2) 

03-014(c) 

03-014(c2) 

03-014(d) 

03-014(e) 

o3-o14(n 

03-014(g) 

03-014(h) 

03-014(i) 

03-014U) 

03-014(k) 

03-014(1) 

Table B-1 (continued) 
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Storage area 

Storage area - capacitor bank 

Storage area 

Container storage 

Container storage 

Storage area 

Storage area 

Storage area 

Storage area 

Burn site (duplicate of 61-003) 

Firing site 

Firing site 

Firing site 

Surface disposal - soil fill 

Surface disposal 

Surface disposal site 

Surface disposal 

Surface disposal site 

Surface disposal site 

Vacuum repair shop (former location) - systematic release 
site 

Systematic product release 

Operational release and outfall 

Operational release 

Operational release 

Wastewater treatment plant 
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No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA-;. lndi:ISirial- ~ 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA • Industrial 1114. 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

Yes RCRA CA - Industrial 1114 
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03-014(a2) 

03-014(q) 

03-014(r) 

03-014(s) 

03-014(t) 

03-014(v) 

03-014(w) 

03-014(x) 

03-014(y) 

03-014(z) 

03.015 

03-016(a) 

03-016(b) 

03-016(c) 

03-016(d) 

03-016(e) 

03-016(f) 

03-019 

03.021 

03.022 

03.023 

03-025(a) 

03-025(b) 

03-025(c) 

03-026(a) 

03-026(b) 

03-026(c) 

03-026(d) 

03.027 

03.028 

03.029 

03.030 

03.031 

03.032 
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03-014(m) 

03-014(n) 

03-014(0) 

03-014(p) 

03-014(u) 
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Table B-1 (continued) 

c: 
0 

~a 
c: ·.:: 

::J u 
on 

c!: 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Wastewater treatment facility 

Outfall 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system [duplicate of 3-014(s)] 

Septic system [duplicate of 3-014(s)] 

Septic tank 

Surface disposal site 

Sump 

Sump 

Tank and/or assoc. equipment 

Tank and/or assoc. equipment 

Tank and/or assoc. equipment 

Sump 

Sumps 

Tank and/or assoc. equipment 

Tank and/or assoc. equipment 

Separation site 

Surface impoundment 

Landfill 

Surface impoundment 

Tank and/or assoc. equipment 

Tank and/or assoc. equipment 
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RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA -Industrial 

RCRA CA- Industrial 

RCRA CA -Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA -Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 
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1114 
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212 

213 
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218 

219 

220 
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224 

225 
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227 

228 

229 

230 
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232 

233 
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235 
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03-033 

03-034(a) 

03-034(b) 

03-036(a) 

03-036(b) 

03-036(c) 

03-036(d) 

03-036(e) 

03-036(f) 

03-036(g) 

03-036(h) 

03-036(i) 

03-0360) 

03-037 

03-038(a) 

03-038(b) 

03-038(c) 

03-038(d) 

03-038(e) 

03-038(1) 

03-040(a) 

03-040(b) 

03-041 

03-042 

03-043(a) 

03-043(b) 

03-043(c) 

03-043(d) 

03-043(e) 

03-043(f) 

03-043(g) 

03-043(h) 

03-043(i) 

03-044(a) 

03-045(a) 

03-045(b) 

03-045(c) 

03-045(e) 
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Table B-1 (continued) 

c: 
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Sump 

Tank and/or assoc. equipment- radioactive liquid waste 
tanks 

Tank and/or assoc. equipment 

Aboveground tanks 

Aboveground tanks 

Aboveground tanks (duplicate of 3-043(f)] 

Aboveground tanks [duplicate of 3-043(g)] 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Underground tank 

Acid tank 

Acid tank 

Waste lines 

Waste lines 

Waste lines 

Waste lines 

Storage area 

Storage area 

Underground tank 

Sump 

Aboveground tank 

Aboveground tank 

Tank and/or assoc. equipment 

Aboveground tank 

Underground tank 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Container storage 

Outfall - ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Outfall 

Outfall - ind. or san. wastewater treatment 
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Yes RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

Yes RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

No RCRA CA -Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

Yes RCRA CA -Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA- Industrial 1114 
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03-045(f) 

03-045(g) 

03-045(h) 

03-045(i) 

03-046 

03-047(a) 

03-047(b) 

03-047(c) 

03-047(d) 

03-047(e) 

03-047(f) 

03-047(g) 

03-047(h) 

03-047(i) 

03-0470) 

03-047(k) 

03-048 

03-049(a) 

03-049(b) 

03-049(c) 

03-049(d) 

03-049(e) 

03-050(a) 

03-050(b) 

03-050(c) 

03-050(d) 

03-050(e) 

03-050(f) 

03-050(g) 

03-051 (a) 

03-051(b) 

03-051(c) 

03-051(d) 

03-052(a) 

03-052(b) 

03-052(c) 

03-052(d) 

03-052(e) 

03-052(f) 
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Table B-1 (continued) 
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Outfall from drain - ind. or san. wastewater treatment 

Storm drain 

Outfall - ind. or san. wastewater treatment 

Outfall - ind. or san. wastewater treatment 

Aboveground storage tank 

Storage area 

Storage area 

Drum storage 

Storage area 

Storage area 

Storage area 

Drum storage 

Storage area 

Satellite accumulation area 

Drum storage 

Drum storage 

Satellite accumulation area 

Outfall 

Operational release 

Outfall 

Outfall 

Outfall 

Exhaust emissions -off-gas scrubber of HEPA filter system 

Exhaust emissions -off-gas scrubber of HEPA filter system 

Exhaust emissions -off-gas scrubber of HEPA filter system 

Exhaust emissions- off-gas scrubber of HEPA filter system 

Exhaust emissions- off-gas scrubber of HEPA filter system 

Exhaust emissions- off-gas scrubber of HEPA filter system 

Exhaust emissions- off-gas scrubber of HEPA filter system 

Soil contamination - oil from leaking compressor 

Soil contamination - oil from leaking compressor 

Soil contamination - vacuum pump leaking 

Soil contamination - oil from leaking compressor 

Storm drainage 

Storm drainage 

Storm drainage 

Storm drainage - non-PCB transformers/ capacitors 

Storm drainage 

Storm drainage 
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RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA -Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 
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03-053 

03-054(a) 

03-054(b) 

03-054(c) 

03-054(d) 

03-054(e) 

03-055(a) 

03-055(c) 

03-055(d) 

03-056(a) 

03-056(b) 

03-056(c) 

03-056(d) 

03-056(e) 

03-056(f) 

03-056(g) 

03-056(h) 

03-056(i) 

03-0560) 

03-056(k) 

03-056(1) 

03-056(m) 

03-056(n) 

03-057 

03-058 

03-059 

C-03-001 

C-03-002 

C-03-003 

C-03-004 

C-03-005 

C-03-006 

C-03-007 

C-03-008 

C-03-009 

C-03-010 

C-03-011 

C-03-012 

C-03-014 
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Table B-1 (continued) 

c 
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Operational facility 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Storage area 

Container storage area 

Transformer storage area- PCB only site 

Drum storage 

Satellite accumulation area 

Drum storage 

Satellite accumulation area 

Transformer storage area 

Drum storage 

Storage area 

Container storage area 

Drum storage 

Drum storage 

Drum storage 

Sump/grease trap 

Container storage 

Storage area 

Gas trap 

One-time spill - leak from asphalt machine 

One-time spill - stained asphalt 

Miscellaneous debris 

Oil spill 

One-time spill 

Storage area 

Storage areal rad contaminated 

Storage area 

Outfall 

Waste oil tank 

Satellite accumulation area 

Storage area 
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No RCRA CA - Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA -Industrial 1114 

No RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA- Industrial 1114 

No RCRA CA -Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 
-

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

Yes RCRA CA- Industrial 1114 

Yes RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

Yes RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA -Industrial 1114 

No RCRA CA -Industrial 1114 

No RCRA CA - Industrial 1114 

No RCRA CA- Industrial 1114 
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C-03-015 

C-03-016 

C-03-017 

C-03-018 

C-03·019 

C-03-020 

C-03-021 

C-03-022 

04-001·99 

04-003(a) 

04-003(b) 

04-004 

05-001 (a)-99 

05-001(c) 

05-003 

05·004 

05-005(a) 

05-005(b) 

05-006(b) 

05-006(c) 

05-006(e) 

05-006(h) 

06-001(a) 

06-001(b) 

06-002 

06-003(a)-99 

06-003(c) 

06-003(d) 

06-003(e) 

06·003(f) 

06-003(g) 

06-003(h) 

06-006 
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04-001 

04-002 

05-001(a) 
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05-002 

06·003(a) 

06-008 

C-06-019 

Table 8-1 (continued) 
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Underground storage tank 

Oil metal bin 

Underground storage tank 

Underground storage tank 

Underground storage tank 

Storage tank 

Underground storage tank 

Kerosene tanker trailer 

Firing site 

Outfall 

Outfall 

Soil contamination beneath bldgs. 

Firing site 

Former firing site 

Former calibration chamber 

Former septic system 

Former French drain 

Outfall 

Soil contamination beneath former bldgs. 

Soil contamination beneath former bldgs. 

Soil contamination beneath former bldgs. 

Soil contamination beneath former bldgs. 

Septic system 

Septic system 

Septic system (TA-6-41 ), receives wastewater from PRSs 
06-003 & C-06-020. 

Firing site 

Firing site (inactive), used for water recovery shots. 

Firing site (inactive) 

Firing site (inactive) 

Firing site (inactive) 

Firing site & building (inactive) TA-6-10 

Firing site (inactive) 

Storage area 
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RCRA CA • Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA • Industrial 1114 

RCRA CA • Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA ·Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA ·Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA • Industrial 1129 

RCRA CA • HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA • HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA • HE Production 1111 
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06-007(a)-99 

06-007(f) 

06-007(g) 

C-06-001 

C-06-003 

C-06-005 

C-06-006 

C-06-007 

C-06-008 

C-06-009 

C-06-010 

C-06-011 

C-06-012 

C-06-013 

C-06-014 

C-06-015 

C-06-016 

C-06-017 

C-06-018 

C-06-021 

07-001 (a)-99 

08-001(a) 

08·001(b) 

08·002 

08·003(a) 

08-004(a) 

08·004(b) 

08-004(c) 

08·004(d) 

08-005 
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06-005 

06-007(a) 

06-007(b) 

06-007(c) 

06-007(d) 

06-007(e) 

07·001(a) 

07·001(b) 

07·001(c) 

07·001(d) 

Table B-1 (continued) 
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MDAF 

Surface disposal 

Building & surface disposal 

Building 

Building TA-6-11 -control building for explosive shots 

Building TA-6-13- chemistry laboratory, assembly, and 
storage 

Building TA-6-14, used for explosives pressing and storage 

Building T A-6-15 - boiler for steam generation 

Building T A-6-16 - magazine for explosives 

Building T A-6-17 - magazine 

Building TA-6-21 -magazines for explosives storage 

Building T A-6-22 - magazine 

Building T A-6-23 - magazine 

Building T A-6-24 - magazine for explosives storage 

Building T A-6-25 - magazine for explosives storage 

Building T A-6-27 - magazine for explosives storage 

Building TA-6-28- magazine used for explosives storage 

Building TA-6-29- magazine for explosives storage 

Building T A-6-30 - magazine for explosives storage 

Building T A-6-26 • magazine used for explosives storage 

Firing site 

Buildings 

Buildings 

Firing site (inactive) 

Septic system 

Floor drain 

Drainline 

Floor drain 

Drain 

Container storage area 
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Yes RCRA CA - HE Production 1111 

Yes RCRA CA - HE Production 1111 

Yes RCRA CA- HE Production 1111 

No RCRA CA - HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA - HE Production 1111 

No RCRA CA - HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA - HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA • HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA- HE Production 1111 

No RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1157 

No RCRA CA • HE Production 1157 

Yes RCRA CA • HE Production 1157 

Yes RCRA CA - HE Production 1157 

Yes RCRA CA • HE Production 1157 

Yes RCRA CA • HE Production 1157 

Yes RCRA CA • HE Production 1157 

Yes RCRA CA • HE Production 1157 

Yes RCRA CA • HE Production 1157 
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08-006(a) 

08-009(a) 

08-009(c) 

08-009(d) 

08-009(e) 

08-009(1) 

C:08-010 

C-08-014 

09-001 (a)-99 

09-001(c) 

09-001(d) 

09-002 

09-003(a)-99 

09-003(d) 

09-003(g) 

09-003(h) 

09-003(i) 

09·004(a)-99 

09-004(g) 

09-004(0) 

09-005(g) 

09-006 
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09-001 (a) 

09-001(b) 

C-09-005 

09-003(a) 

09·003(b) 

09-003(e) 

09-004(a) 

09-004(b) 

09-004(c) 

09-004(d) 

09-004(e) 

09-004(1) 

09-004(h) 

09-004(i) 

09-0040) 

09-004(k) 

09-004(1) 

09-004(m) 

09-004(n) 

Table B-1 (continued) 
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Material disposal area (MDA Q) landfill Yes 

Ind. or san. wastewater treatment Yes 

Storm drain and outfall No 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment Yes 

Outfall No 

Building Yes 

Laboratory No 

Firing sites Yes 

Firing sites (inactive) Yes 

Firing sites (inactive) Yes 

Burn pit Yes 

Former structures Yes 

Settling tank Yes 

Settling tank Yes 

Settling tank Yes 

Settling tank Yes 

Tanks/sumps/outfalls Yes 

Settling tank Yes 

Settling tank Yes 

Septic system Yes 

Septic system Yes 
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RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 
~:.._,,: 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 

RCRA CA • HE Production 1157 
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412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 
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09-00B(b)-99 

09-009 

09·010(a) 

09-010(b) 

09·011(b) 

09·011(c) 

09-012 

09-013 

09-014 

C-09-001 

1 0·001 (a)-99 

10·002(a)·99 

10·004(a) 

10-006 
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09-005(a) 

09·005(d) 

09-00B(b) 

10-001(a) 

10-001(b) 

10·001(c) 

10-001(d) 

10-005 

10-008 

10-002(a) 

10-002(b) 

10·003(a) 

10-003(b) 

10-003(c) 

10-003(d) 

10-003(e) 

10-003(!) 

10-003(g) 

10-003(h) 

10-003(i) 

10-0030) 

10-003(k) 

10-003(1) 

10-003(m) 

10-003(n) 

10-003(0) 

10-004(b) 

10-007 

Table B-1 (continued) 
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Tanks/sumps/outlalls Yes RCRA CA • HE Production 1157 

Surface impoundment Yes RCRA CA • HE Production 1157 

Storage area No RCRA CA • HE Production 1157 

Storage area No RCRA CA • HE Production 1157 

Storage area No RCRA CA ·HE Production 1157 

Storage area No RCRA CA • HE Production 1157 

Disposal pit No RCRA CA • HE Production 1157 

Material disposal area (MDA M) Yes RCRA CA • HE Production 1157 

Firing site (inactive) No RCRA CA • HE Production 1157 

Soil contamination Yes RCRA CA • HE Production 1157 

Firing site Yes RCRA CA ·Townsite 1079 

--··-~ -. 

Wastewater treatment plant Yes RCRA CA ·Townsite 1079 

Septic system Yes RCRA CA- Townsite 1079 

Burn site (does not exist) Yes RCRA CA ·Townsite 1079 

8-14 ER19990200 



425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

0 z -c 
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10-009 

C-10-001 

11-001 (b) 

11·001(c) 

11-003(b) 

11-004(a)-99 

11-005(a) 

11-005(b) 

11·005(c) 

11-006(a)-99 

11-009 

11-011 (a) 

11-011 (b) 

11-011(c) 

11-011(d) 

11·012(a) 

11-012(b) 

11·012(c) 

11-012(d) 

C-11-002 

12-001 (a)-99 

12-004(a) 

12·004(b) 

C-12-001 

C-12-002 
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11-004(a) 

11-004(b) 

11-004(c) 

11-004(d) 

11-004(e) 

11-004(1) 

11-001(a) 

11-002 

11-006(a) 

11-006(b) 

11-006(c) 

11-006(d) 

C-11-001 

12-001(a) 

12-001(b) 

12-002 

C-12-005 

Table B-1 (continued) 
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Former Bayo landfill 

Surface soil· 2 10x10·ft plots, Bayo Canyon 

Firing site (inactive) 

Firing site (inactive) 

Air gun 

Miscellaneous 

Septic system 

Septic system 

Ind. or san. wastewater treatment 

Tanks/sumps/outfalls 

Material disposal area (MDA S) 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Steam vent line 

Ind. or san. wastewater treatment 

Building 

Building 

Building 

Building 

Laboratory 

Firing Site 

Radiation test facility 

Pipe 

Building 

Building 
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No 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 
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RCRA CA ·Townsite 1079 

RCRA CA ·Townsite 1079 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • HE Production 1082 

RCRA CA • Firing Sites 1085 

RCRA CA • Firing Sites 1085 

RCRA CA • Firing Sites 1085 

RCRA CA • Firing Sites 1085 

RCRA CA • Firing Sites 1085 
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450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 
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466 

467 

468 

469 

470 

471 

472 

473 

474 
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0 
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C-12-003 

C-12-004 

13-001-99 

13-003(a)-99 

13-004 

14-001 (a) 

14-001(b) 

14-001(c) 

14-001(d) 

14-001(e) 

14-001(g) 

14-002(a)-99 

14-002(c)-99 

14-003 

14-005 

14-006 

14-007 

C-14-001 

C-14-002 

C-14-003 

C-14-004 

C-14-005 

C-14-006 

C-14-007 

C-14-009 

15-001 

15-002 
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13-001 

13-002 

16-035 

16-036 

13-003(a) 

13-003(b) 

14-001 (f) 

14-002(a) 

14-002(b) 

14-002(1) 

14-009 

14-010 

C-14-008 

14-002(c) 

14-002(d) 

14-002(e) 

Table 8-1 (continued) 
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Building 

Building 

Firing Site 

Former structures 

Disposal pit (does not exist) 

Firing site (active) 

Firing site (active) 

Firing site (active) 

Firing site (active) 

Firing site (active) 

Firing site (active) - open bum/open detonation 

Firing site -bullet test facility (active) 

Firing site 

Open burning ground 

Incinerator (active) 

Tank and/or assoc. equipment 

Septic system 

Building 

Building 

Building 

Building 

Building 

Building 

Building 

Building 

Surface disposal 

Disposal pit and bum site 
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No RCRA CA- Firing Sites 1085 

No RCRA CA- Firing Sites 1085 

Yes RCRA CA- HE Production 1082 

Yes RCRA CA- HE Production 1082 

Yes RCRA CA - HE Production 1082 

No RCRA CA- Firing Sites 1085 

No RCRA CA - Firing Sites 1085 

No RCRA CA- Firing Sites 1085 

No RCRA CA- Firing Sites 1085 

No RCRA CA- Firing Sites 1085 

No RCRA CA • Firing Sites 1085 

Yes RCRA CA- Firing Sites 1085 

Yes RCRA CA - Firing Sites 1085 

Yes RCRA CA • Firing Sites 1085 

Yes RCRA CA - Firing Sites 1085 

Yes RCRA CA • Firing Sites 1085 

Yes RCRA CA • Firing Sites 1085 

No RCRA CA • Firing Sites 1085 

No RCRA CA - Firing Sites 1085 

No RCRA CA - Firing Sites 1085 

No RCRA CA- Firing Sites 1085 

No RCRA CA • Firing Sites 1085 

No RCRA CA • Firing Sites 1085 

No RCRA CA- Firing Sites 1085 

No RCRA CA - Firing Sites 1085 

No RCRA CA - Firing Sites 1086 

Yes RCRA CA - Firing Sites 1086 
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477 

478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

491 

492 

493 
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495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

c:i z -"E 
~ 

15-003 

15·004(a) 

15-004(b)-99 

15-004(d) 

15-004(D·99 

15·004(g) 

15·004(h) 

15-004(i) 

15·005(b) 

15·005(c) 

15-006(a) 

15-006(b) 

15-006(c)-99 

15-006(d)-99 

15-006(e) 

15-007(a) 

15·007(b) 

15-007(c) 

15·007(d) 

15-008(c) 

15·008(d) 

15·009(a) 

15·009(b) 

15·009(c) 

15·009(e) 

15-009(D 

15·009(g) 

15·009(h) 

15-009(i) 

15·009ij) 

15-009(k) 

15·010(a) 

15·010(b) 

15-010(c) 

ER19990200 
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(.) 

15-004(b) 

15·004(c) 

15-004(f) 

15-008(a) 

15·006(c) 

15·008(b) 

15-006(d) 

15-008(g) 

Table B-1 (continued) 

c 
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:::S. c •t: 
~ li! 
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Firing site (active) • PHERMEX 

Firing site C (inactive) 

Firing site 

Firing site C (inactive) 

Firing site 

Machine firing site (inactive) 

Firing site (inactive) 

Detonation ground (does not exist) 

Storage area 

Storage area (R-41) 

Firing site • PHERMEX (active), open detonation 

Firing site • Ector (active) 

Firing site 

Firing site 

1-J site at TA-36 (not in TA-15), part of 36-004(e) [duplicate 
of C-36-006(e)] 

Material disposal area (MDA N) landfill 

Material disposal area (MDA Z) landfill 

Shaft 

Shaft 

Surface disposal 

Surface disposal (still active) 

Septic system 

Septic system 

Septic tank 

Septic system ElF site 

Septic tank 

Septic tank (still active) 

Septic tank 

Septic tank 

Septic tank 

Septic tank 

Septic system 

Septic system 

Operational release (still active) 
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Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1130 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 

RCRA CA • Firing Sites 1086 
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511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 
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527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

ci 
z 
=E 
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15-011(a) 

15-011(b) 

15-011(c) 

15-012(a) 

15-012(b) 

15-014(a) 

15-014(b) 

15-014(d) 

15-014(e) 

15-014(g) 

15-014(h) 

15-014(i) 

15-0140) 

15·014(k) 

15-014(1) 

C-15-001 

C-15-004 

C-15-005 

C-15-006 

C-15-007 

C-15-010 

C-15-011 

16·001 (a)-99 

16-001(d) 

16·003(a) 

16·003(b) 

16·003(c)-99 

16·003(d)-99 

16·003(h )-99 

16·003(i) 

16-0030) 

March2000 
Revision 8 

"C .s 
"'"' "C "' = U) oa: 
~D. 
0 

(.) 

16-001(a) 

16-001(b) 

16-001(c) 

16-003(c) 

16-026(v) 

16-001(e) 

16-003(d) 

16-003(e) 

16-003(f) 

16-003(g) 

16-003(h) 

16-030(d) 

Table B-1 (continued) 

c 
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Sump 

Dry well 

Sump 

Surface disposal (not located) (does not exist) 

Surface disposal site 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment (active) 

Ind. or san. wastewater treatment 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall (still active) 

Surface disposal 

Transformers 

Laboratory and building 

Building 

Non-intentional release 

Underground tank 

Underground tank 

Miscellaneous 

Dry well 

Sump 

Sump 

Tanks/sumps/outfalls 

Tanks/sumps/outfalls 

Tanks/sumps/outfalls 

Sump, T A-16-265 

Sump, TA-16·267 
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Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

Yes RCRA CA ·Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

Yes RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

No RCRA CA • Firing Sites 1086 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

ER19990200 
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543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 
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16-003(1)-99 

16-003(m)-99 

16-003(n)-99 

16-003(0) 

16-003(q) 

16-004(a)-99 

16-005(a) 

16-005(b) 

16-005(c) 

16-005(h) 

16-005(k) 

16-005(1) 

16-005(n) 

16-006(a) 

16-006(c) 

16-007(a)-99 

16-008(a)-99 

ER19990200 

"'C w 
'iiica 
"'C Ul 
=In oa: 
~D.. 
0 

(.) 

16-003(1) 

16-030(h) 

16-003(m) 

16-006(d) 

16-030(g) 

16-003(n) 

16-029(i) 

16-004(a) 

16-004(b) 

16-004(c) 

16-004(d) 

16-004(e) 

16-004(1) 

16-007(a) 

16-024(d) 

16-024(e) 

16-025(e) 

16-025(1) 

16-008(a) 

16-017(a)-99 

16-017(b)-99 

16-017(c)-99 

16-017(d)-99 

16-017(e)-99 

16-026(m) 

16-026(n) 

16-026(0) 

16-026(p) 

Table 8-1 (continued) 
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Tanks/sumps/outfalls Yes 

Tanks/sumps/outfalls Yes 

Tanks/sumps/outfalls Yes 

Sump Yes 

Sump No 

Wastewater treatment plant Yes 

Septic tank Yes 

Decommissioned septic system Yes 

Septic tank Yes 

Septic tank Yes 

Septic tank Yes 

Grease trap Yes 

Septic system Yes 

Septic system Yes 

Septic system Yes 

Former structures Yes 

Former structures Yes 
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RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

March2000 
Revision 8 



Installation Work Plan 

559 

560 

561 

562 

563 

564 

565 
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567 
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570 

571 

572 
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16-009(a) 

16-010(b) 

16-010(c) 

16-010(d) 

16-010(e) 

16-010(f) 

16-01 O(h)-99 

16-0100) 

16-013-99 

16-015(a) 

16-015(b) 

16-016(a) 

16-016(b) 

16-016(c)-99 

16-016(d) 

16-016(e) 
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16-029(k) 

16-029(1) 

16-029(s) 

16-029(1) 

16-029(u) 

C-16-067 

16-005(g) 

16-010(h) 

16-010(i) 

16-010(k) 

16-010(1) 

16-010(m) 

16-010(n) 

16-006(h) 

16-013 

16-017(q)-99 

16-017(r)-99 

16-017(s)-99 

16-017(t)-99 

16-017(u)-99 

16-029(g2) 

C-16-068 

C-16-074 

16-006(e) 

16-010(a) 

16-016(c) 

Table B-1 (continued) 
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Burn site Yes RCRA CA- HE Production 1082 

Burn site - RCRA unit Yes RCRA CA - HE Production 1082 

Burn site - RCRA unit Yes RCRA CA - HE Production 1082 

Burn site - RCRA unit Yes RCRA CA - HE Production 1082 

Burn site - RCRA unit Yes RCRA CA- HE Production 1082 

Burn site - RCRA unit Yes RCRA CA- HE Production 1082 

Miscellaneous Yes RCRA CA - HE Production 1082 

Burn site - RCRA unit Yes RCRA CA- HE Production 1082 

Former structures Yes RCRA CA - HE Production 1082 

Operational facility, T A-16-16 Yes RCRA CA- HE Production 1082 

Operational facility, T A-16-18 Yes RCRA CA - HE Production 1082 

Landfill - buried metal site Yes RCRA CA- HE Production 1082 

Landfill· Yes RCRA CA - HE Production 1082 

Septic system Yes RCRA CA- HE Production 1082 

Surface disposal site Yes RCRA CA- HE Production 1082 

Surface disposal site Yes RCRA CA- HE Production 1082 
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16-016(1) 

16-016(g) 

16-017(g)-99 

16-017(i)-99 

16-017(j)-99 

16-017(k)-99 

16-017(1)-99 

16-017(m)-99 

16-017(n)-99 

16-017(0)-99 

16-017(p)-99 

16-017(w)-99 

16-018 

16-019 

16-020 

16-021(a) 

16-021 (b) 

16-021(c)-99 

16-022(a) 

16-022(b) 

16-024(a) 

16-024(b) 

16-024(c) 

16-024(1) 

16-024(g) 

16-024(h) 

16-024(i) 

16-024(j) 

16-024(k) 

16-024(1) 

16-024(m) 

16-024(n) 

16-024(0) 

16-024(p) 

16-024(q) 

16-024(r) 
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16-017(i)-99 

C-16-025 

C-16-026 

16-003(k) 

16-021 (c) 

Table 8-1 (continued) 
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Landfill 

Surface disposal site 

Former HE structure 

Former structures 

Former structure - storage magazine 

Former structure - storage magazine 

Former structure - storage magazine 

Former structure - storage magazine 

Former structure - storage magazine 

Former structure - storage magazine 

Former structure - storage magazine 

Former structure - storage magazine 

Material disposal area (MDA P), RCRA (closure) 

Material disposal area (MDA R) 

Silver recovery unit 

Systematic release site 

Systematic leak 

Tanks/sumps/outfalls 

Underground tank 

Underground tank 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine, TA-16-497 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 

Magazine 
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No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA--HE£4:.Qdllclion 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 
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621 

622 

623 

624 

625 

626 

627 

628 
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630 

631 

632 

633 
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16-024(s) 

16-024(t) 

16-024(u) 

16-024(v) 

16-025(a) 

16-025(b) 

16-025(c2) 

16-025(d2) 

16-025(e2) 

16-025(12) 

16-025(h2) 

16-025(m) 

16-025(n) 

16-025(0) 

16-025(w) 

16-025(y)-99 

16-026(a) 

16-026(a2) 

16-026(b)-99 

16-026(b2) 

16-026(c2) 

16-026(d2) 

16-026(e2) 

16-o26(n 

16-026(12) 

16-026(g) 

16-026(g2) 

16-026(h) 

16-026(i) 

16-0260) 

16-02602) 
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16·025(y) 

16·029(a2) 

16·026(b) 

16·026(c) 

16·026(d) 

16·026(e) 

16-029(a) 

16·029(b) 

16·029(c) 

16·029(d) 

Table B-1 (continued) 
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Magazine 

Operational facility- T-Site 

Magazine, TA-16-481 

Magazine 

Abandoned building & appurtenances, T A-16-39 

Abandoned building & appurtenances, T A·16-40 

Abandoned building & appurtenances, TA-16-56 

Abandoned building & appurtenances, TA-16-480 

Abandoned building & appurtenances 

Abandoned building & appurtenances 

Abandoned building & appurtenances 

Abandoned building & appurtenances 

Abandoned building & appurtenances 

Abandoned building & appurtenances 

Abandoned building & appurtenances, T A-16-81 

Former structures 

Outfall 

Outfall 

Tanks/sumps/outfalls 

Outfall, TA-16-202 

Outfall, T A-16-462 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall, TA-16-224 

Outfall, T A-16·226 

Outfall 
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No RCRA CA • HE Production 1082 

No RCRA CA • HE Production 1082 

No RCRA CA • HE Production 1082 

No RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA ·-HE--flf9dUGtlon 1082 

Yes RCRA CA- HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 

Yes RCRA CA • HE Production 1082 
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647 
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649 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 
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16-026(k) 

16-026(1) 

16-026(q)-99 

16-026(r) 

16-026(s) 

16-026(t) 

16-026(u) 

16-026(x) 

16-026(y) 

16-026(z) 

16-027(a) 

16-027(b) 

16-027(c) 

16-027(d) 

16-028(a) 

16-028(b) 

16-028(c) 

16-028(d) 

16-029(b2)-99 

16-029(c2)-99 

16-029(e)-99 

16-o29(n 
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16-005(d) 

16-017(h)-99 

16-017(x)-99 

16-025(k) 

16-025(1) 

16-026(q) 

16-029(f2) 

16-029(r) 

16-031(d) 

16-032(c) 

16-034(a) 

C-16-006 

C-16-065 

16-029(b2) 

C-16-005 

16-005(e) 

16-015(c) 

16-025(z) 

16-029(c2) 

16-026(h2) 

16-029(e) 

Table B-1 (continued) 
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Outfall Yes 

Outfall Yes 

Former structures Yes 

Outfall, T A-16-180 Yes 

Outfall, T A-16-5 Yes 

Outfall Yes 

Outfall, T A-16-195 Yes 

Outfall Yes 

Outfall Yes 

Outfall Yes 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

South drainage Yes 

Ind. or san. wastewater treatment, TA-16-370 Yes 

Ind. or san. wastewater treatment, TA-16-220 Yes 

Ind. or san. wastewater treatment, TA-16-202 Yes 

Former structures Yes 

Former structures Yes 

Tanks/sumps/outfalls Yes 

Sump from Building 16-345 Yes 
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RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 
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664 16·029(g)-99 

665 16-029(h)·99 

666 16-029(h2)·99 

667 16-029U)-99 

668 16-029(q)-99 

669 16-029(v)-99 

670 16-029(x)-99 

671 16-029(y)-99 

672 16-029(z)-99 
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16·028(e) 

16·029(g) 

16·003(p) 

16-029(h) 

16-025(d) 

16·025(g) 

16-025(h) 

16·025(i) 

16·0250) 

16·029(h2) 

16-029(m) 

16·029(n) 

16·029(0) 

16·029(p) 

16-026(k2) 

16-0290) 

16·017ln·99 

16·029(q) 

C-16-064 

16·015(d) 

16·025(a2) 

16-025(b2) 

16·029(d2) 

16·029(e2) 

16·029(v) 

16·034(0) 

16-006(g) 

16·017(v)·99 

16·025(x) 

16·029(w) 

16·029(x) 

16·031(c) 

16-025(1) 

16·029(y) 

16-011 

16-023(b) 

16-025(p) 

16-025(q) 

16-025(r) 

Table B-1 (continued) 
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T anks/sumps/outfalls Yes RCRA CA • HE Production 1082 

Tanks/sumps/outfalls Yes RCRA CA • HE Production 1082 

Former structures Yes RCRA CA • HE Production 1082 

Tankslsumps/outfalls Yes RCRA CA • HE Production 1082 

Former HE processing building, TA-16-99 Yes RCRA CA • HE Production 1082 

Former structures Yes RCRA CA • HE Production 1082 

Former structures Yes RCRA CA • HE Production 1082 

Former structures Yes RCRA CA • HE Production 1082 

Former structures Yes RCRA CA- HE Production 1082 
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695 

696 

697 

0 
z -·c: 
:::::1 

16-030(a) 

16-030(b) 

16-030(c) 

16-030(e) 

16-o3o(n 

16-031 (a) 

16-031 (b) 

16-031(e) 

16-031(1) 

16-031(h) 

16-033(a) 

16-033(b) 

16-033(c) 

16-033(d) 

16-033(e) 

16-033(1) 

16-033(g) 

16-033(h) 

16-033(i) 

16-0330) 

16-033(k) 

16-034 ( b )-99 

16-034(h) 

16-034(i) 

16-0340) 
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16-025(s) 

16-025(u) 

16-025(v) 

16-026(w) 

16-029(z) 

16-032(a) 

16-034(1) 

16-034(p) 

16-0050) 

16-005(m) 

16-034(b) 

16-034(c) 

16-034(d) 

16-034(e) 

16-034(1) 

Table B-1 (continued) 

.0 
c :::::1 
0 ::!0 

=:E. :: 
c: ·.:: en 

:::::1 :;! < 
Cll :: 

0 en 
::1: 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment, TA-16-372 Yes 

Ind. or san. wastewater treatment, TA-16-262 Yes 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment Yes 

Ind. or san. wastewater treatment at P-Site Yes 

Underground tank No 

Underground tank No 

Underground tank No 

Tank and/or assoc. equipment No 

Underground tank No 

Underground tank No 

Underground tank No 

Underground tank No 

Underground tank No 

Underground tank No 

Underground storage tank <100 gallons No 

Former structures Yes 

Soil contamination area, T A-16-137 Yes 

Soil contamination area Yes 

Soil contamination area, T A-16-139 Yes 
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RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 
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725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 
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16-034(k) 

16-034(m) 

16-034(n) 

16-037 

C-16-001 

C-16-002 

C-16-008 

C-16-009 

C-16-010 

C-16-011 

C-16-012 

C-16-013 

C-16-014 

C-16-015 

C-16-016 

C-16-017 

C-16-018 

C-16-019 

C-16-020 

C-16-028 

C-16-030 

C-16-031 

C-16-034 

C-16-035 

C-16-036 

C-16-041 

C-16-044 

C-16-046 

C-16-047 

C-16-049 

C-16-050 

C-16-051 

C-16-058 

C-16-060 

C-16-061 

C-16-062 

C-16-063 

C-16-069 

C-16-070 
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Table 8-1 (continued) 
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Soil contamination area 

Soil contamination area 

Soil contamination area 

Aboveground tank (does not exist) 

Building 

Building T A-16-262 

Building 

Building 

Building 

Building T A-16-132 

Building 

Storage area 

Building 

Building 

Building 

Building 

Aboveground tank 

Building 

Building 

Building 

Building 

Building 

Aboveground tank 

Aboveground tank 

Septic system 

Building 

Manhole 

Manhole 

Transport area 

Building 

Building 

Transport area 

Transport area 

Building 

Building 

Generation area 

Generation area 

Building 

Underground tank 
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Yes RCRA CA- HE Production 1082 

Yes RCRA CA- HE Production 1082 

Yes RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA • HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA - HE Production 1082 

No RCRA CA - HE Production 1082 
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737 C-16-071 

738 C-16-072 

739 C-16-073 

740 C-16-075 

741 18-001 (a) 

742 18-001(b) 

743 18-001(c) 

744 18-002(a) 

745 18-002(b) 

746 18-002(c) 

747 18-003(a) 

748 18-003(b) 

749 18-003(c) 

750 18-003(d) 

751 18-003(e) 

752 18-003(1) 

753 18-003(g) 

754 18-003(h) 

755 18-004(a) 

756 18-004(b) 

757 18-005(a) 

758 18-006 

759 18-007 

760 18-008 

761 18-009(b) 

762 18-010(b) 

763 18-010(c) 

764 18-010(d) 

765 18-010(e) 

766 18-010(1) 

767 18-011 

768 18-012(a) 

769 18-012(b) 

770 18-012(c) 

771 18-Q13 

772 19-001-99 
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Table B-1 (continued) 

One-time spill 

Tank (does not exist) 

Underground tank 
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.!2 :=a c: ·;::: 
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Spill location near Bldg. 16-340 (newly identified area of 
concem) 

Lagoon 

Sewer lines 

Sump 

Firing site (abandoned) 

Firing site (abandoned) 

Drop tower 

Settling pit 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Waste lines containment 

Pit 

Storage area 

Storage pipe 

Buried armored vehicle (does not exist) 

Underground tank, TA 18-26 

Transformer 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Soil containment 

Outfall 

Outfall 

Sump and drainlines 

Waste tank 

Former structures 
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No RCRA CA - HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

No RCRA CA- HE Production 1082 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

No Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

Yes Canyon 

No Canyon 

Yes Canyon 

No Canyon 

No Canyon 

No Canyon 

No Canyon 

No Canyon 

No Canyon 

No Canyon 

No Canyon 

Yes Canyon 

Yes Canyon 

No Canyon 

No Canyon 

Yes RCRA CA- Townsite 
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1093 
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1093 

1093 

1093 

1093 

1093 
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1093 
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1093 
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1093 
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1093 
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1093 
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1093 

1093 
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791 

792 

793 

794 
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795 

796 

797 
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20-001(a) 

20-001(b) 

20-001 (c) 

20-002(a) 

20-002(b) 

20-002(c) 

20-002(d) 

20-003(a) 

20-003(b) 

20-003(c) 

20-004 

20-005 

C-20-002 

C-20-003 

21-002(a) 

21-002(b) 

21-003-99 

21-004(b)-99 

21-005 

21-006(a) 

21-006(b) 

21-006(c)-99 

21-006(e)-99 

21-007 

21-009 

21-011(b) 

21-011 (k) 

21-012(b) 

21-013(c) 

21-013(d)-99 

21-014 
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19-003 

C-19-001 

21-003 

21-013(f) 

21-004(b) 

21-004(c) 

21-004(d) 

21-006(c) 

21-006(d) 

21-006(e) 

21-006(f) 

21-013(d) 

21-013(e) 

Table B-1 (continued) 
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Landfill 

Landfill 

Landfill 

Firing site 

Firing site 

Firing site 

Firing site 

Control Building at a firing site 

Firing site 

Firing site 

Septic system 

Septic tank 

Storage building 

Building 

Container storage areas located throughout TA-21 

Container storage 

Miscellaneous 

Tankslsumps/outfalls 

Disposal pit 

Disposal pit Bldg. 21-2 

Disposal pit 

Miscellaneous 

Miscellaneous 

Incinerators 

Waste treatment lab 

Sump 

Outfall 

Dry well 

Surface disposal site 

Miscellaneous 

Material disposal area (MDA A) 
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Yes RCRA CA - Industrial 1100 

Yes RCRA CA- Industrial 1100 

Yes RCRA CA - Industrial 1100 

Yes RCRA CA - Industrial 1100 

Yes RCRA CA - Industrial 1100 

Yes RCRA CA - Industrial 1100 

Yes RCRA CA - Industrial 1100 

Yes RCRA CA- Industrial 1100 

No RCRA CA- Industrial 1100 

No RCRA CA - Industrial 1100 

No RCRA CA - Industrial 1100 

Yes RCRA CA - Industrial 1100 

No RCRA CA- Industrial 1100 

No RCRA CA - Industrial 1100 

Yes MDAe 1106 

No MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

No MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1106 

Yes MDA 1.106 

Yes MDA 1106 

Yes MDA 1106 
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21-001 

21-010(a) 

21-010(b) 

21-010(c) 

21-010(d) 

21-010(e) 

21-010(1) 

21-010(g) 

21-010(h) 

21-011(a) 

21-011(c) 

21-011 (d) 

21-011(e) 

21-011(1) 

21-011(g) 

21-011(h) 

21-011(i) 

21-0110) 

21-016(a) 

21-016(b) 

21-016(c) 

21-028(a) 

C-21-009 
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21-017(a) 

21-017(b) 

21-017(c) 

21-022(1) 

21-013(b) 

21-013(g) 

21-018(a) 

21-018(b) 

21-019(a) 

21-019(b) 

21-019(c) 

21-019(d) 

21-019(e) 

21-019(1) 
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Material disposal area (MDA B) Yes 

Wastewater treatment plant Yes 

MDAU Yes 

MDAV Yes 

Miscellaneous Yes 
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21-019(g) 

21-019(h) 

21-019(i) 
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21-019(1) 

21-019(m) 

21-020(a) 

21-020(b) 

21-021 

810 21-022(b)-99 21-022(b) 

21-022(c) 

21-022(d) 

21-022(e) 

21-022(g) 

811 21-022(h)-99 21-022(h) 

21-022(i) 

21-0220) 

812 21-023(a)-99 21-023(a) 

813 21-023(c) 

814 21-024(a) 

815 21-024(b) 

816 21-024(c) 

817 21-024(d) 

818 21-024(e) 

819 21-024(~ 

820 21-024(g) 

821 21-024(h) 

822 21-024(i) 

823 21-0240) 

824 21-024(k) 

21-023(b) 

21-023(d) 

825 21-024(1)-99 21-004(a) 

826 21-024(n) 

827 21-024(0) 

March2000 
Revision 8 

21-024(1) 

Table B-1 (continued) 

Waste lines 

Former structures 

Former structures 

Former structures 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system VCA for rad 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Tankslsumps/outfalls 

Drainline 

Drainline 
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Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 

Yes MDA 
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21-026(a)-99 

21-027(a) 

21-027(c) 

21-027(d)-99 

21-028(c) 

21-028(d) 

21-029 

21-030 

C-21-001 

C-21-005 

C-21-006 

C-21-007 

C-21-027 

C-21-031 

C-21-032 

C-21-033 

C-21-034 

C-21-035 

C-21-036 

C-21-037 

22-010(a) 

22-011 

22-014(a) 

22-014(b) 

22-015(a) 

22-015(b) 

22-015(c) 

22-015(d)-99 

26-001 

26-002(a) 
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21-013(a) 

21-026(a) 

21-026(b) 

21-026(c) 

21-026(d) 

21-027(d) 

C-21-028 

22-010(b) 

22-012 

22-015(d) 

22-015(e) 

22-016 
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Wastewater treatment plant 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Former structures 

Container storage, Bldg. 21-3 

Container storage 

Soil contamination area 

Sump identified as new PAS in August 1996 

One-time spill, Bldg. 21-5 

One-time spill 

Non-intentional release area, Bldg. 21-2 

Non-intentional release area 

Machinery 

Tank 

Machinery and tanks 

One-time spill 

Tank 

Aboveground tank 

Aboveground tank 

Aboveground tank 

Septic system 

Disposal pit 

Ind. or san. wastewater treatment 

Sump 

Drainlines and dry wells 

Sump and outfall 

Outfall 

Tankslsumps/outfalls 

Surface disposal site 

Tank and/or assoc. equipment 
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MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA- Townsite 1071 

RCRA CA- Townsite 1071 
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26-002(b) 

26-003 

27-001 

27-002 

27-003 

31-001 

32-001 

32-002(a) 

32-002(b) 

32-003 

32-004 

33-001 (a)-99 

33-002(a)-99 

33-003(a)-99 

33-004(a) 

33-004(b) 

33-004(c) 

33-004(d) 

33-004(g) 

33-004(h) 

33-004(i) 

33-0040) 

33-004(k) 

33-004(m) 

33-005(a) 

33-005(b) 

33-005(c) 

33-006(a) 

33-006(b) 

33-007(a) 
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33-001(a) 

33-001(b) 

33-001(c) 

33-001(d) 

33-001(e) 

33-002(a) 

33-002(b) 

33-002(c) 

33-002(d) 

33-002(e) 

33-003(a) 

33-003(b) 
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Ind. or san. wastewater treatment 

Septic tank 

Buried naval guns 

Firing sites (abandoned) 

Bazooka impact area 

Outfall from sanitary septic system 

Incinerator (former location) 

Septic tank (former location); drainlines 

Septic system 

Transformer site (former location) (new AOC) 

Drainline and outfall (new AOC) 

MDAE 

MDAK 

MDAD 

Septic system 

Septic system 

Septic system 

Septic system 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Septic system 

Septic system 

Septic system 

Septic system 

Firing site (inactive) 

Firing range (inactive) 

Firing range (inactive) 
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Yes RCRA CA- Townsite 1071 

Yes RCRA CA- Townsite 1071 

Yes Canyon 1093 

Yes Canyon 1093 

Yes Canyon 1093 

Yes RCRA CA- Townsite 1079 

Yes RCRA CA- Townsite 1079 

Yes RCRA CA- Townsite 1079 

Yes RCRA CA- Townsite 1079 

No RCRA CA- Townsite 1079 

No RCRA CA- Townsite 1079 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 

Yes RCRA CA- Firing Sites 1122 

Yes RCRA CA - Firing Sites 1122 
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33-007(b) 

33-007(c) 

33-008(a) 

33-008(b) 

33-008(c) 

33-009 

33-010(a) 

33-010(b) 

33-010(c) 

33-010(d) 

33-010(f) 

33-010(g) 

33-010(h) 

33-011(a) 

33-011(b) 

33-011(c) 

33-011(d) 

33-011(e) 

33-012(a) 

33-013 

33-014 

33-015 

33.016 

33-017 

C-33-001 

C-33-002 

C-33-003 

35-002 

35-003(a)-99 
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35-003(a) 

35-003(b) 

35-003(c) 

35-003(d) 

35-003(e) 

35-003(~ 

35-003(g) 

35-003(h) 

35-003(1) 

35-003(m) 

35-003(misc) 
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Firing range (inactive) 

Firing range (inactive) 

Landfill 

Landfill 

Landfill 

Surtace disposal - PCB only site 

Surtace disposal 

Surtace disposal 

Surface disposal 

Surtace disposal 

Surtace disposal 

Surtace disposal 

Surtace disposal 

Storage area 

Storage area 

Storage area 

Storage area 

Drum storage 

Drum storage - PCB only site 

Storage area 

Burn site 

Incinerator 

Sump 

Operational release 

Transformer 

Transformer 

Soil contamination area 

Material disposal area (MDA X) 

Wastewater treatment plant 

8-33 

.D 
::I 
::!: 
3::: en 
< 
3::: en 
:I: 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Installation Work Plan 

.., <.) 

I!! ::I 
< 0 
Cll 

... 
Cll ::;, E u 

.£ 
... 
0 

LL. 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 
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35-0030)-99 

35-003(p) 

35-004(a) 

35-004(b) 

35-004(e) 

35-004(g) 

35-004(h) 

35-004(m) 

35-006 

35-008 

35-009(a) 

35-009(b) 

35-009(c) 

35-009(d) 

35-009(e) 

35-01 O(a)-99 

35-011(a) 

35-013(a) 

35-013(b) 

35-013(c) 

35-013(d) 

35-014(a) 

35-014(b) 

35-014(e) 

35-014(e2) 

35-014(e3) 

35-014(f) 
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35-003(n) 

35-003(0) 

35-003(q) 

35-003(r) 

35-0030) 

35-003(k) 

35-014(d) 

35-015(b) 

35-010(a) 

35-010(b) 

35-010(c) 

35-010(d) 

35-010(e) 

Table B-1 (continued) 
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Former structures 

Wastewater treatment facility 

Storage areas 

Storage areas 

Container storage area SAA 

Container storage area 

Container storage area 

Container storage area 

Surface impoundment (closure), Bldg. 85 (duplicate of 
35-005(a)] 

Surface disposal and landfill 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Surface impoundments 

Underground storage tank 

Sump 

Sump 

Sump 

Floor drains 

Operational release 

Leaking drum 

Oil spill 

Oil spill 

Operational release 

Soil contamination 
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Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA - Industrial 1129 

No RCRA CA- Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

No RCRA CA- Industrial 1129 

No RCRA CA - Industrial 1129 

No RCRA CA- Industrial 1129 
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35-014(g) 

35-014(g2) 

35-014(g3) 

35-015(a) 

35-016(a) 

35-016(b) 

35-016(c) 

35-016(d) 

35-016(e) 

35-016(f) 

35-016(g) 

35-016(h) 

35-016(i) 

35-0160) 

35-016(k) 

35-016(1) 

35-016(m) 

35-016(n) 

35-016(0) 

35-016(p) 

35-016(q) 

35-018(a) 

C-35-007 

15-008(f) 

36-001 

36-002 

36-003(a) 

36-003(b) 

36-004(b) 

36-004(c) 

36-004(d) 

36-004(e) 

36-Q05 

36-006-99 

C-36-001 

C-36-003 
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36-004(a) 
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Table B-1 (continued) 
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Soil contamination 

Soil contamination 

Soil contamination 

Soil contamination 

Drains and outfalls 

Outfall 

Outfall 

Outfall 

Outfall 

Storm drain 

Outfall 

Storm drain 

Drains and outfalls 

Storm drain 

Drains and outfalls 

Storm drain 

Drains and outfalls 

Storm drain 

Drains and outfalls 

Outfall 

Drains and outfalls 

Transformer 

Soil contamination 

1-J Firing site mounds at TA-36 (active) 

Material disposal area (MDA AA) 

Sump 

Septic system 

Septic system, 1-J site 

Firing site (active) 

Firing site (active), (open detonation) 

Firing site (lower Slabovia, skunk works, burn pit) (active) 

1-J firing site (active) 

Surface disposal site 

Firing site 

Containment vessel 

Storm drainages 
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Yes j RCRA CA -Industrial 1129 

No RCRA CA - Industrial 1129 

No RCRA CA - Industrial 1129 

Yes ' RCRA CA- Industrial 1129 
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' RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA- Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 

RCRA CA - Firing Sites 1130 
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C-36-006(e) 

39-001(a) 

39-001(b) 

39-002(a) 

39-002(b) 

39-002(c) 

39-002(d) 

39-002(e) 

39-002(f) 

39-004(a) 

39-004(b) 

39-004(c) 

39-004(d) 

39-004(e) 

39-005 

39-006(a) 

39-007(a) 

39-007(d) 

39-008 

40-001(b) 

40-001(c) 

40-003(a) 

40-004 

40-005 

40-006(a) 

40-006(b) 

40-006(c) 

40-007(a) 

40-007(b) 

40-007(c) 

40-007(d) 

40-007(e) 

40-009 

40-010 

41-001 

41-002(a)-99 
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Table B-1 (continued) 
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1-J firing site- projectile test area (duplicate of15-006(e)) 
(active) 

Landfill 

Material disposal area (MDA Y) 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Firing site (active), (open detonation) 

Firing site (active) 

Firing site (active), (open detonation)· RCRA unit 

Firing site (active), (open detonation) - RCRA unit 

Firing site (active) 

Seepage pit 

Septic system 

Storage area 

Storage area 

Firing range (inactive) 

Septic system 

Septic system 

Scrap bum site - completed RCRA closure 

Operational release 

Sump 

Firing site (active) 

Firing site (active) 

Firing site (active) 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Landfill 

Surface disposal site 

Septic system 

Wastewater treatment plant 
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No RCRA CA • Firing Sites 1130 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA- Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

No RCRA CA • Firing Sites 1132 

No RCRA CA • Firing Sites 1132 

No RCRA CA • Firing Sites 1132 

No RCRA CA • Firing Sites 1132 

No RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

No RCRA CA • Firing Sites 1132 

Yes RCRA CA • Firing Sites 1132 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1111 

No RCRA CA • HE Production 1111 

Yes RCRA CA • HE Production 1111 

Yes RCRA CA - HE Production 1111 

Yes Canyon 1098 

Yes Canyon 1098 
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1022 
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1024 
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1035 

1036 
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1038 

1039 
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1043 

1044 

1045 
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41-003 

C-41-004 

42-001 (a)-99 

43-001(a1) 

43-001(a2) 

43-001 (b2) 

43-002 

C-43-001 

45-001 

45-002 

45-003 

45-004 

C-45-001 

46-002 

46-003(a) 

46-003(b) 

46-003(c) 

46-003(d) 

46-003(e) 

46-003(f) 

46-003(g) 

46-003(h) 

46-004(a) 

46-004(a2) 

46-004(b) 

46-004(b2) 

46-004(c) 

46-004(c2) 

46-004(d)-99 

46-004(d2)-99 
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42-001 (a) 

42-001(b) 

42-001 (c) 

42-002(a) 

42-002(b) 

42-003 

46-004(d) 

46-004(e) 

46-004(d2) 

46-004(9) 

46-004(h) 

Table B-1 (continued) 
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Sump 

Storm drains 

Former structures 

Waste lines (Pre-1981) 

Waste lines (Post-1981) 

Outfall 

Incinerator 

Outfall 

Wastewater treatment facility 

Vehicle decontamination facility 

Waste lines 

Sanitary sewer outfall 

Parking lot of former treatment plant 

Surface impoundment 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Operational release 

Waste line 

Outfall 

Operational release 

Operational release 

Sump 

Outfall 

Miscellaneous 

Miscellaneous 
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Canyon 1098 

Canyon 1098 

RCRA CA- Industrial 1129 

RCRA CA- Townsite 11i6 

RCRA CA- Townsite 1136 

RCRA CA- Townsite 1136 

RCRA CA- Townsite 1136 

RCRA CA- Townsite 1136 

RCRA CA- Townsite 1079 

RCRA CA- Townsite 1079 

RCRA CA~ ToWJ:!S.ite_ ~ 1079 

RCRA CA- Townsite 

RCRA CA- Townsite 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA -Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

1079 

1079 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 

1140 
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1046 

1047 

1048 

1049 

1050 

1051 

1052 

1053 

1054 

1055 

1056 

1057 

1058 

1059 

1060 

1061 

1062 

1063 

1064 

1065 

1066 

1067 

1068 

1069 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 

1080 

1081 

1082 

0 
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46-004(e2) 

46-004(f) 

46-004(f2) 

46-004(m) 

46-004(p) 

46-004(q) 

46-004(r) 

46-004(s) 

46-004(t) 

46-004(u) 

46-004(v) 

46-004(w) 

46-004(x) 

46-004(y) 

46-004(z) 

46-005 

46-006(a) 

46-006(b) 

46-006(c) 

46-006(d) 

46-006(f) 

46-006(g) 

46-007 

46-008(a) 

46-008(b) 

46-008(d) 

46-008(e) 

46-008(1) 

46-008(g) 

46-009(a) 

46-009(b) 

46-010(d) 

C-46-001 

48-001 

48-002(a) 

48-002(b) 

48-002(e) 
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C-46-002 

C-46-003 

Table B-1 (continued) 
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Outfall from building T A-46-42 

Outfall 

Outfall from building T A-46·31 

Outfall 

Sump 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Surface impoundment 

Operational release 

Operational release 

Operational release 

Operational release 

Storage area 

Operational release 

Operational release 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Surface disposal 

Surface disposal 

Operation release SAA 

One-time spill 

Air exhaust system 

Container storage area 

Container storage area 

Container storage 
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No RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

No RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA---IndusttiaL 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA- Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

Yes RCRA CA - Industrial 1140 

No RCRA CA - Industrial 1140 

No RCRA CA - Industrial 1129 

Yes RCRA CA - Industrial 1129 

Yes RCRA CA- Industrial 1129 

No RCRA CA - Industrial 1129 
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1088 
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1094 
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1096 
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1100 

1101 

1102 
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1104 

1105 

1106 

1107 

1108 

1109 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1118 
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48-003 

48-004(a)-99 

48-005 

48-007(a) 

48-007(b) 

48-007(c) 

48-007(d) 

48-007(D 

48-010 

48-011 

49-001(a) 

49-001(b) 

49-001(c) 

49-001(d) 

49-001(e) 

49-001(f) 

49-001(g) 

49-Q02 

49-003 

49-Q04 

49-005(a) 

49-005(b) 

49-006 

49-007(a) 

49-007(b) 

49-008(a) 

49-008(b) 

49-008(c) 

49-008(d) 

49-009 

50-001(a) 

50-001(b) 

50-002(a) 

50-002(b) 

50-002(c) 

50-002(d) 
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48-004(b) 

48-004(c) 
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Table B-1 (continued) 
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Septic system 

Tanks/sumps/outfalls 

Waste lines 

Drains and outfalls 

Drains and outfalls 

Drains and outfalls 

Drains and outfalls 

Drains and outfalls 

Surface impoundment 

Disposal shaft 

Material disposal area (MDA AB) -experimental shafts 

Material disposal area (MDA AB) -experimental shafts 

Material disposal area (MDA AB) - experimental shafts 

Material disposal area (MDA AB) -experimental shafts 

Material disposal area (MDA AB) - experimental shafts 

Material disposal area (MDA AB) - experimental shafts 

Material disposal area (MDA AB) - miscellaneous 

Operational facility - Area 10 underground chamber 

Leach field - Area 11 Radchem and small shot area 

Burn site and landfill - Area 6 

Landfill - east of Area 1 0 

Landfill - Area 5 

Sump- Area 5 

Septic system - Area 6 

Septic system - HOT area 

Soil contamination - Area 5 

Soil contamination - Area 6 

Soil contamination - Area 11 

Firing sites (bottle house area) - soil contamination and 
underground chamber (inactive) 

Aboveground tank (former location) 

Waste treatment facility - RCRA unit 

Waste lines and manholes 

Underground tanks 

Underground tank 

Underground tank 

Underground tank 
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RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MOA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 
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1129 

1129 

1129 

1129 

1129 

1129 

1129 

1129 

1129 

1129 

1144 

1144 

1144 

1144 

1144 

1144 

1144 

1144 

1144 

1144 

1144 

1144 

1144 
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1144 
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1144 

1144 
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1147 

1147 

1147 

1147 

1147 

1147 
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1119 

1120 

1121 

1122 

1123 

1124 

1125 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1135 

1136 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 

1145 

1146 

1147 

1148 

1149 

1150 

1151 

1152 

1153 

6 z -·c: 
~ 

50-003(a) 

50-004(a) 

50-004(b) 

50-004(c) 

50-006(a) 

50-006(c) 

50-006(d) 

50-007 

50-008 

50-009 

50-010 

50-011(a) 

50-011(b) 

C-50-001 

51-001 

52-001(d) 

52-002(a) 

52-003(a) 

53-001(a) 

53-001(b) 

53-001(c) 

53-001(e) 

53-001(g) 

53-002(a)-99 

53-004 

53-005 

53-006(b)-99 

53-006(d)-99 

53-006(f) 

53-007(a) 

53-008 

53-009 

53-010 

53-012(a) 

53-012(b) 
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53-002(a) 

53-002(b) 

53-006(a) 

53-006(b) 

53-006(c) 

53-006(d) 

53-006(e) 

Table B-1 (continued) 
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Storage area 

Waste lines 

Underground tanks 

Waste lines 

Operational release 

Operational release 

Effluent discharge 

Incinerator 

Reduction site 

Material disposal area (MDA C) 

Decontamination facility 

Septic system 

Septic system 

Transformer 

Septic system 

UHTREX equipment 

Septic system 

Waste treatment facility 

Storage area • PCB only site 

Storage area 

Storage area 

Storage area 

Storage area 

Surface impoundments 

Operational facility 

Disposal pit 

Tanks/sumps/outfalls 

Tanks/sumps/outfalls 

Underground tank 

Aboveground neutralizer tank 

Storage area - boneyard 

Aboveground tanks (3) 

Container storage 

Outfall 

Outfall 
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No MDA 1147 

Yes MDA 1147 

Yes MDA 1147 

Yes MDA 1147 

Yes MDA 1147 

Yes MDA 1147 

Yes MDA 1147 

No MDA 1147 

No MDA 1147 

Yes MDA 1147 

No MDA 1147 

Yes MDA 1147 

No MDA 1147 

No MDA 1147 

No MDA 1148 

Yes RCRA CA • Industrial 1129 

Yes RCRA CA • Industrial 1129 

No RCRA CA • Industrial 1129 

Yes RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

Yes RCRA CA • Industrial 1100 

No RCRA CA- Industrial 1100 

No RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 

No RCRA CA • Industrial 1100 
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1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1178 

1179 

1180 

1181 

1182 
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53-012(c) 

53-012(d) 

53-012(e) 

53-012(1) 

53-012(g) 

53-012(h) 

53-013 

53-014 

54-001(a) 

54-001(b) 

54-001(d) 

54-001(e) 

54-002 

54-004 

54-005 

54-006 

54-007(a) 

54·007(b) 

54-00?(c)-99 

54-007(d) 

54-009 

54-012(a) 

54-012(b) 

54-013(b)-99 

54-014(a) 

54-015(a) 

54-015(b) 

54-015(c) 

54-015(d) 
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54-007(c) 

54-007(e) 

54-013(b) 

54-014(b) 

54-014(c) 

54-014(d) 

54-015(k) 

54-017 

54-018 

54-019 

54-020 

Table B-1 (continued) 
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Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Outfall 

Soil contamination - lead storage site I 

Soil contamination - lead storage siie II 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area - gas cylinder storage area 

Material disposal area (MDA H) (except Shaft 9) 

Material disposal area (MDA J) (Pits 1-5, Shafts 1-4) 

Material disposal area (MDA L) (All subsurface units such 
as Pit A, Sl B,C,D Shafts 1-28, 29-34) 

Septic system - tank and seepage trench 

Septic system 

Tanks/sumps/outfalls 

Septic system 

Aboveground tanks (treatment tanks) 

Reduction site (drum compactor) 

Reduction site 

MDAG 

Material disposal area (MDA L) - storage shafts (Pb 
stringer shafts) 

Storage area - active surface corrosive inhibitor 

Storage area - TRU surface storage 

Storage area, TRU Pad 1 

Storage area, TRU Pad 2 
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RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 

MDA 
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1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 
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1148 

1148 

1148 
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1184 

1185 

1186 

1187 

1188 

1189 

1190 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1198 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

1221 
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54-015(e) 

54-015(f) 

54-015(h) 

54-0150) 

54-016(b) 

55-008 

55-009 

57-001(b) 

57-001(c) 

57-002 

57-003 

57-004(a) 

57-004(b) 

57-006 

57-007 

59-001 

59-004 

C-59-001 

60-002 

60-004(b) 

60-004(c) 

60-004(d) 

60-004(e) 

60-004(f) 

60-005(a) 

60-006(a) 

60-007(a) 

60-007(b) 

C-60-001 

C-60-002 

C-60-003 

C-60-004 

61-002 

61-004(a) 

61-005 

61-006 

61-007 

C-61-001 

C-61-002 
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Table B-1 (continued) 
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Storage area, TRU Pad 3 

Storage area, TRU Pad 4 

Storage area • drums 

Storage area - Dome #49 - mixed waste sludge 

Sump 

Sumps and tanks 

Sumps and tanks 

Drilling mud pits 

Drilling mud pits 

Landfill 

Storage area 

Surface impoundment 

Surface impoundment 

Drum and contents, Fenton Hill (removed) 

Leach Field 

Septic system 

Outfall 

PCB containing capacitors & transformer 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Storage area 

Surface impoundment [formerly 3·029(a)] 

Septic tank 

Systematic or intent. prod. release 

Systematic or intent. prod. release 

Underground tank 

Underground tank 

One-time spill at pesticide shed 

Underground tank 

Transformer storage area· PCB only site 

Septic tank 

Landfill- LA County Municipal 

Waste oil tank 

Transformer site • systematic leak (PCB only site) 

Transformer storage area· PCB leak 

Subsurface contamination (new AOC) 
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No MDA 1148 

No MDA 1148 

Yes MDA 1148 

No MDA 1148 

No MDA 1148 

Yes RCRA CA • Industrial 1129 

Yes RCRA CA • Industrial 1129 

No RCRA CA ·Townsite 1154 

No RCRA CA ·Townsite 1154 

No RCRA CA ·Townsite 1154 

No RC RA CA • Townsite 1154 

No RCRA CA ·Townsite 1154 

No RCRA CA ·Townsite 1154 

No RCRA CA- Townsite 1154 

No RCRA CA ·Townsite 1154 

Yes RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA - Industrial 1114 

Yes RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

Yes RCRA CA -Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

Yes RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 

No RCRA CA • Industrial 1114 
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1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 
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63-001(a) 

63-001(b) 

69-001 

72-001 

73-001 (a)-99 

73-001(b)-99 

73-002-99 

73-004(c) 

73-005-99 

C-73-001 

C-73-002 

C-73-003 

C-73-004 

"C 
Gl 
ft:ira 
"C Ill 
=en oa: 
~Q. 
0 

(,) 

73-001(a) 

73-004(d) 

73-001(b) 

73-001(c) 

73-001(d) 

73-002 

73-003 

73-004(a) 

73-004(b) 

73-006 

73-005 

73-007 

C-73-005(a) 

C-73-005(b) 

C-73-00S(c) 

C-73-00S(d) 

C-73-005(e) 

C-73-005(1) 

a PAS = potential release site. 

Table B-1 (continued) 

c 
0 

~ -'2 t> ::I 
Ill 
Gl c 

Septic system 

Septic system 

Incinerator and assoc. equipment 

Firing range 

MDA 

MDA 

Incinerator surface disposal 

Septic tank 

Miscellaneous 

Underground tank 

Underground tank 

Underground tank 

Underground tank 

b HSWA SWMU =Hazardous and Solid Waste Amendment solid waste management unit. 

c OU = operable unit. 

d RCRA CA = Resource Conservation and Recovery Act Corrective Action (Focus Area). 

e MDA = material disposal area. 
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.0 
::I 
::::il ;: 
en 
c:c ;: 
en 
:J: 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Installation Work Plan 

ns u 
Gl ::I .... 0 c:c 
Ill :p 
::J E u 
0 0 u.. u.. 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - HE Production 1157 

RCRA CA - Industrial 

RCRA CA -Townsite 

RCRA CA -Townsite 

RCRA CA- Townsite 

RCRA CA -Townsite 

RCRA CA- Townsite 

RCRA CA- Townsite 

RCRA CA ·Townsite 

RCRA CA ·Townsite 

RCRA CA ·Townsite 

1100 

1071 

1071 

1071 

1071 

1071 

1071 

1071 

1071 

1071 
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Installation Work Plan 

Table B-2 
Los Alamos Environmental Restoration Project Potential Release Sites 

Investigation Complete and Removed from Project (sorted by PRS Number) 

PRSa HSWA Focus 
Number Description SWMUb Area ouc 

00-005 Landfill Yes- Removed RCRA CAd- Townsite 1071 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

00-008 

00-010(a) 

00-015 

00-024 

00-025 

00-026 

00-035(a) 

00-040 

01-001 (h) 

01-001 (I) 

01-0010) 

01-001 (k) 

01-001 (I) 

01-001 (n) 

01-001 (p) 

01-001(q) 

01-001 (r) 

01-001 (v) 

01-001 (w) 

01-006(f) 

01-006(1) 

01-0060) 

01-006(k) 

01-006(1) 

01-006(m) 

01-006(q) 

01-006(r) 

01-006(s) 

01·006(t) 

01-007(g) 

01·007(n) 

01-007(p) 

02-001 

02-002 

02-013 

03-001(a) 

March2000 
Revision 8 

Surface disposal site 

Surface disposal site 

Firing range, Rendija Canyon (active) 

Cistern (never located) 

Landfill 

Landfill 

Surface disposal 

Underground tank (new AOC) 

Septic tank 142 

Septic tank 143 

Septic tank 149 

Septic tank 268 

Septic tank 269 

Septic tank 276 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Orainlines and outfall 

Drainlines and outfall 

Drainlines and outfall 

Drainlines and outfall 

Orainlines and outfall 

Drainlines and outfall 

Drainlines and outfall 

Drainlines and outfall 

Drainlines and outfall 

Drainlines and outfall 

Soil contamination area 

Soil contamination area 

Soil contamination area 

Open burning ground (does not exist) 

Storage area 

Storage area SAA 

<90 day storage 

8-44 

No RCRA CA - Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

No RCRA CA- Townsite 1071 

Yes- Removed RCRA CA- Townsite 1078 

Yes- Removed RCRA CA- Townsite 1078 

Yes- Removed RCRA CA- Townsite 1078 

Yes- Removed RCRA CA- Townsite 1078 

Yes- Removed RCRA CA- Townsite 1078 

Yes - Removed RCRA CA- Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA ·Townsite 1078 

No RCRA CA- Townsite 1078 

No RCRA CA ·Townsite 1078 

No Canyon 1098 

No Canyon 1098 

No Canyon 1098 

Yes- Removed RCRA CA • Industrial 1114 

ER19990200 



38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

PRSa 

Number 

03-001 (b) 

03-001 (c) 

03-001 (m) 

03-001(p) 

03-001 (r) 

03-002(b) 

03-009(b) 

03-009(e) 

03-009(f) 

03-009(h) 

03-010(b) 

03-010(c) 

03-01 O(d) 

03-012(a) 

03-013(c) 

03-013(d) 

03-013(e) 

03-013(f) 

03-013(g) 

03-013(h) 

03-018 

03-020(a) 

03-020(b) 

03-024 

03-035(a) 

03-035(b) 

03-039(a) 

03-039(b) 

03-039(c) 

03-039(d) 

03-039(e) 

03-044(b) 

03-045(d) 

03-055(b) 

C-04-001 

05-00S(a) 

05-00S(d) 

05-00S(f) 

ER19990200 

Table B-2 (continued) 

HSWA 
Description SWMUb 

Satellite accumulation area Yes- Removed 

<90 day storage Yes- Removed 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Storage area Yes- Removed 

Surface disposal Yes- Removed 

Surface disposal Yes- Removed 

Surface disposal - landfill Yes- Removed 

Surface disposal Yes- Removed 

Operational release No 

Operational release No 

Operational release No 

One-time spill Yes- Removed 

Operational release No 

Operational release No 

Operational release No 

Operational release No 

Operational release No 

Operational release No 

Septic system Yes- Removed 

Disposal pit Yes- Removed 

Surface disposal site No 

Tank and/or assoc. equipment Yes- Removed 

Underground tank Yes- Removed 

Underground storage tank Yes- Removed 

Silver recovery unit Yes- Removed 

Silver recovery unit No 

Silver recovery unit No 

Silver recovery unit No 

Silver recovery unit No 

Container storage No 

Aboveground storage tank - ind. or san. Yes- Removed 
wastewater treatment 

Outfall No 

Former building location No 

Former building location No 

Former building location No 

Former building location No 

8-45 

Installation Work Plan 

Focus 
Area 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - lnd!JS!r:i-?~ 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

ouc 
1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

- 1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

1129 

1129 

1129 

1'129 
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Installation Work Plan 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

PRSa 
Number 

05-006(g) 

C-05-Q01 

06-003(b) 

06-004 

C-06-020 

07-003(c) 

07-003(d) 

08-003(b) 

08-003(c) 

08-006(b) 

08-007 

08-008(a) 

08-008(b) 

08-008(c) 

08-008(d) 

08-009(b) 

08-010(a) 

08-010(b) 

08-010(c) 

08-011 (a) 

08-011 (b) 

C-08-001 

C-08-002 

C-08-003 

C-08-004 

C-08-005 

C-08-006 

C-08-007 

C-08-008 

C-08-009 

C-08-011 

C-08-012 

C-08-013 

C-08-015 

C-08-016 

C-08-017 

C-08-018 

C-08-019 

C-08-020 

March2000 
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Table B-2 (continued) 

HSWA 
Description SWMUb 

Former building location No 

Former building location No 

Firing site (inactive) No 

Sump No 

Building T A-6-19 - former rest house No 

Never existed Yes - Removed 

Never existed Yes- Removed 

Septic system Yes- Removed 

Septic system Yes- Removed 

Landfill [duplicate of 8-006(a)] (MDA 0) Yes- Removed 

Silver recovery unit Yes- Removed 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Ind. or san. wastewater treatment No 

Storage area No 

Storage area No 

Storage area No 

Underground tank No 

Underground tank No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Building No 

Storage area No 

Storage area No 

Storage area No 

Disposal area No 

B-46 

Focus 
Area ouc 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA- HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HEPrgductioo 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

ER19990200 



115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

PRSa 
Number 

09-003(c) 

09-003(f) 

09-005(b) 

09-005(c) 

09-005(e) 

09-005(f) 

09-005(h) 

09-007 

09-008(a) 

09-010(c) 

09-011 (a) 

09-015 

09-016 

C-09-002 

C-09-003 

C-09-004 

C-09-006 

C-09-007 

C-09-008 

C-09-009 

C-09-010 

C-09-011 

10-001(e) 

11-003(a) 

11-007 

11-008 

11-01 O(a) 

11-010(b) 

C-11-003 

12-003 

C-12-006 

14-004(a) 

14-004(b) 

14-004(c) 

14-008 

15-004(e) 

15-005(a) 

15-005(d) 

ER19990200 

Table 8-2 (continued) 

HSWA 
Description SWMUb 

Electric manhole Yes- Removed 

Settling tank Yes- Removed 

Septic system Yes- Removed 

Septic system Yes- Removed 

Septic system Yes- Removed 

Septic system Yes- Removed 

Septic system Yes- Removed 

Basket pit Yes- Removed 

Surface impoundment No 

Storage area No 

Storage area No 

Manhole No 

Underground tank No 

Buildings No 

Buildings No 

Building No 

Buildings No 

Building No 

Underground tank No 

Non-intentional release No 

Burn site (does not exist) No 

Burn site No 

Detonation test area (does not exist) No 

Mortar impact area No 

Surface disposal - landfill Yes- Removed 

Surface disposal No 

Container storage area No 

Container storage No 

One-time release site (never located) No 

Storage area No 

Pole [duplicate of 12-004(a)] No 

Storage area (still active) No 

Storage area Yes- Removed 

Storage area No 

Landfill and surface disposal No 

Mistakenly called firing site (actually No 
manhole bunker) 

Storage area No 

Storage area No 

B-47 

Installation Work Plan 

Focus 
Area ouc 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA- HE Production 1157 

RCRA CA- Townsite 1079 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- Firing Sites 1085 

RCRA CA- Firing Sites 1085 

RCRA CA - Firing Sites 1085 

RCRA CA - Firing Sites 1085 

RCRA CA - Firing Sites 1085 

RCRA CA- Firing Sites 1085 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA - Firing Sites 1086 
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Installation Work Plan 

Table B-2 (continued) 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

PRSa 
Number 

15-008(e) 

15-009(d) 

15-013(a) 

15-013(b) 

15-014(c) 

15-014(f) 

15-014(m) 

C-15-002 

C-15-003 

C-15-008 

C-15-009 

C-15-012 

C-15-013 

16-005(f) 

16-005(i) 

16-005(0) 

16-006(b) 

16-006(f) 

16-006(i) 

16-007(b) 

16-008(b) 

16-010(g) 

16-012(a) 

16-012(a2) 

16-012(b) 

16-012(c) 

16-012(d) 

16-012(e) 

16-012(f) 

16-012(g) 

16-012(h) 

16-012(i) 

16-012(j) 

16-012(k) 

16-012(1) 

16-012(m) 

16-012(n) 

16-012(0) 

16-012(p) 
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Description 

Surface disposal 

Septic tank 

Underground tank 

Underground tank 

Ind. or san. wastewater treatment 

Ind. or san. wastewater treatment 

Outfall (still active) 

Surface disposal 

Surface disposal 

Non-intentional release 

Underground tank 

Underground tank (still active) 

Underground tank 

Decommissioned septic system 

Septic tank [duplicate of 13-003(a)] 

Septic system 

Septic system 

Septic system 

Septic system 

Surface disposal site (does not exist) 

Surface impoundment 

Wastewater treatment facility 

Container storage - rest house 

Container storage 

Container storage - rest house 

Container storage - rest house 

Satellite accumulation area 

Container storage - rest house 

Container storage - rest house 

Container storage - rest house 

Container storage - rest house 

Satellite accumulation area 

Satellite accumulation area 

Container storage - rest house 

Satellite accumulation area 

Satellite accumulation area 

Satellite accumulation area 

Container storage - rest house 

Container storage 

B-48 

HSWA 
SWMUb 

No 

No 

No 

No 

No 

No 

Yes- Removed 

No 

No 

No 

No 

No 

No 

Yes - Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes - Removed 

Yes- Removed 

No 

No 

Yes- Removed 

Yes- Removed 

No 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes - Removed 

Yes - Removed 

Yes - Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Yes- Removed 

Focus 
Area ouc 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA - Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- Firing Sites 1086 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

ER19990200 



192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

PAS a 

Number 

16-012(q) 

16-012(r) 

16-012(s) 

16-012(t) 

16-012(u) 

16-012(v) 

16-012(w) 

16-012(x) 

16-012(y) 

16-012(z) 

16-023(a) 

16-025(c) 

16-025(g2) 

16-026(i2) 

16-031 (g) 

16-032(b) 

16-032(d) 

16-032(e) 

16-034(g) 

C-16-003 

C-16-004 

C-16-007 

C-16-021 

C-16-022 

C-16-023 

C-16-024 

C-16-027 

C-16-029 

C-16-032 

C-16-033 

C-16-037 

C-16-038 

C-16-039 

C-16-040 

C-16-042 

C-16-043 

C-16-045 

C-16-048 

ER19990200 

Table 8-2 (continued) 

HSWA 
Description SWMUb 

Container storage - rest house Yes- Removed 

Container storage - rest house Yes- Removed 

Container storage - rest house Yes- Removed 

Satellite accumulation area Yes- Removed 

Satellite accumulation area Yes- Removed 

Container storage - rest house Yes- Removed 

Container storage - rest house Yes- Removed 

Satellite accumulation area Yes- Removed 

Container storage - rest house Yes- Removed 

Container storage - rest house Yes- Removed 

Incinerator (does not exist) No 

Abandoned HE building & Yes- Removed 
appurtenances 

Magazine Yes- Removed 

Outfall (inactive) Yes- Removed 

Cooling tower outfall (inactive) Yes- Removed 

Decommissioned HE sump No 

Decommissioned HE sump Yes- Removed 

Decommissioned HE sump Yes- Removed 

Soil contamination Yes- Removed 

septic system [see 16-005(n)] No 

Building No 

Tank stand No 

Building No 

Building No 

Warehouse No 

Building No 

Building No 

Building No 

Building No 

Warehouse No 

Storage area No 

Storage area No 

Building No 

Building No 

Steam manhole No 

Steam manhole No 

Manhole No 

Steam manhole No 

B-49 

Installation Work Plan 

Focus 
Area ouc 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRACA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 
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Installation Work Plan 

Table B-2 (continued) 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

PRSa 

Number 

C-16-052 

C-16-053 

C-16-054 

C-16-055 

C-16-056 

C-16-057 

C-16-059 

C-16-066 

18-005(b) 

18-005(c) 

18-009(a) 

18-009(c) 

18-009(d) 

18-009(e) 

18-010(a) 

18-012(d) 

C-18-001 

C-18-002 

C-18-003 

20-003(d) 

C-2Q-001 

21-008 

21-012(a) 

21-024(m) 

21-025(a) 

21-025(b) 

21-027(b) 

21-028(b) 

21-028(e) 

C-21-002 

C-21-003 

C-21-004 

C-21-008 

C-21-010 

C-21-011 

C-21-013 

C-21-014 

C-21-015 

C-21-016 
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Description 

Steam manhole 

Water manhole 

Steam manhole 

Switch box 

Steam manhole 

Steam manhole 

Electrical pit 

Storage area 

Storage area 

Storage area 

Transformer 

Transformer 

Transformer 

Transformer 

Outfall 

Drainline 

Laboratory 

Building 

Storage area 

Firing site 

Storage building 

Incinerator 

Dry well 

Drainline 

Operational facility 

Operational facility 

Outfalls 

Container storage 

Container storage 

Non-intentional release area 

Non-intentional release area 

Non-intentional release area 

One-time spill 

Systematic leak 

One-time spill 

Disposal pit 

Warehouse 

Building 

Storage area 

HSWA 
SWMUb 

No 

No 

No 

No 

No 

No 

No 

1 No 
1 No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes- Removed 

Yes- Removed 

No 

No 

Yes- Removed 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

B-50 

Focus 
Area ouc 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA- HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

RCRA CA - HE Production 1082 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

Canyon 1093 

RCRA CA- Industrial 1100 

RCRA CA- Industrial 1100 

MDAe 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

ER19990200 



269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

PAS a 

Number 

C-21-017 

C-21-018 

C-21-019 

C-21-020 

C-21-021 

C-21-022 

C-21-023 

C-21-024 

C-21-025 

C-21-026 

C-21-029 

C-21-030 

22-001 

22-003(a) 

22-003(b) 

22-003(c) 

22-003(d) 

22-003(e) 

22-003(f) 

22-003(g) 

22-013 

22-014(c) 

25-001 

C-25-001 

27-004 

30-001 

C-31-001 

C-32-001 

33-004(e) 

33-004(f) 

33-004(1) 

33-004(n) 

33-010(e) 

33-012(b) 

33-012(c) 

33-012(d) 

35-001 

35-003(i) 

ER19990200 

Table 8-2 (continued) 

HSWA 
Description SWMUb 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Laboratory No 

Laboratory No 

Warehouse No 

Building No 

Building No 

Aboveground tank No 

Aboveground tank No 

Building No 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Liquid waste treatmenVstorage No 

Unit does not exist No 

Pit No 

Building No 

Building No 

Surface disposal and landfill No 

Buildings No 

Buildings No 

Seepage pit Yes- Removed 

Septic system Yes- Removed 

Outfall No 

Septic system No 

Surface disposal (Area 6) No 

Satellite accumulation area No 

Satellite accumulation area No 

Satellite accumulation area No 

Material disposal area (MDA W) No 

Wastewater treatment facility storage Yes- Removed 
tanks 

B-51 

Installation Work Plan 

Focus 
Area ouc 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

MDA 1106 

RCRA CA- HE Production 1111 

RCRA CA - HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1082 

RCRA CA- HE Production 1082 

Canyon 1093 

RCRA CA - Industrial 1114 

RCRA CA- Townsite 1079 

RCRA CA- Townsite 1079 

RCRA CA - Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA - Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA- Firing Sites 1122 

RCRA CA- Industrial 1129 

RCRA CA - Industrial 1129 
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Installation Work Plan 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

PRS8 

Number 

35-004(c) 

35-004(d) 

35-004(f) 

35-004(i) 

35-004(j) 

35-004(k) 

35-004(1) 

35-004(n) 

35-004(0) 

35-005(a) 

35-005(b) 

35-007 

35-011 (b) 

35-011 (c) 

35-011 (d) 

35-012(a) 

35-012(b) 

35-014(c) 

35-017 

35-018(b) 

C-35-001 

C-35-002 

C-35-003 

C-35-004 

C-35-005 

C-35-006 

C-35-008 

36-003(c) 

36-003(d) 

36-004(f) 

36-007(a) 

36-007(b) 

36-007(c) 

36-007(d) 

36-007(e) 

36-007(f) 

C-36-002 
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Table B-2 (continued) 

HSWA 
Description SWMUb 

Storage areas No 

Container storage area No 

Container storage area No 

Container storage area No 

Container storage area No 

Container storage area No 

Container storage area No 

Container storage area No 

Container storage area No 

Surface impoundment (closure) Bldg. 85 No 
(duplicate of 35-006) 

Surface impoundment (closure) No 
Bldg. 125 

Waste oil treatment No 

Underground storage tank No 

Underground storage tank No 

Underground storage tank No 

Underground storage tank No 

Underground storage tank (inactive) No 

Operational release No 

Soil contamination from reactor No 

Former transformer site No 

Former UST site No 

Former UST site No 

Former UST site No 

Operational release No 

Operational release No 

Operational release No 

Leaking transformer No 

Septic system Yes- Removed 

Septic system No 

Firing site (active) No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Surface disposal No 

B-52 

Focus 
Area ouc 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Firing Sites 1'130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

RCRA CA- Firing Sites 1130 

ER19990200 



344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

PRSa 
Number 

37-001 

39-002(g) 

39-003 

39-006(b) 

39-007(b) 

39-007(c) 

39-007(e) 

39-009 

40-001(a) 

40-002(a) 

40-002(b) 

40-002(c) 

40-003(b) 

40-008 

C-40-001 

41-004 

C-41-001 

C-41-002 

C-41-003 

C-41-005 

42-004 

43-001 (b1) 

43-003 

43-004 

43-005 

46-001 

46-004(i) 

46-0040) 

46-004(k) 

46-004(1) 

46-004(n) 

46-004(0) 

46-006(e) 

46-008(c) 

46-008misc 

46-010(a) 

46-010(b) 

ER19990200 

Table B-2 (continued) 

HSWA 
Description SWMUb 

Septic system No 

Storage area (still active) No 

Incinerator Yes- Removed 

Septic system Yes- Removed 

Storage area No 

Storage area No 

Storage area No 

Outfall No 

Septic system Yes- Removed 

Container storage area SAA located No 
inside building TA-40-23 

Container storage area SAA located No 
inside building T A-40-23 

Container storage area SAA located No 
inside building T A-40-05 

Burning area/open detonation (closure) No 

HE storage area (decommissioned) No 

Usage site No 

Container storage No 

Sump No 

Underground tank No 

Underground tank No 

Underground tank No 

Canyon disposal No 

Outfall No 

Carcass storage No 

Waste storage No 

Radioactive liquid storage No 

Aboveground tank No 

Outfall No 

Outfall No 

Outfall No 

Outfall No 

Outfall No 

Outfall No 

Surface disposal No 

Storage area (does not exist) Yes- Removed 

Storage area (does not exist) No 

Storage area No 

Storage area No 

8-53 

Installation Work Plan 

Focus 
Area ouc 

RCRA CA - HE Production 1082 

RCRA CA - Firing Sites 1132 

RCRA CA- Firing Sites 1132 

RCRA CA- Firing Sites 1132 

RCRA CA- Firing Sites 1132 

RCRA CA- Firing Sites 1132 

RCRA CA - Firing Sites 1132 

RCRA CA- Firing Sites 1132 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE Production 1111 

RCRA CA- HE P-r.Qtluctjpn 1111 

Canyon 1098 

Canyon 1098 

Canyon 1098 

Canyon 1098 

Canyon 1098 

RCRA CA- Industrial 1129 

RCRA CA- Townsite 1136 

RCRA CA- Townsite 1136 

RCRA CA- Townsite 1136 

RCRA CA - Townsite 1136 

RCRA CA - Industrial 1140 

RCRA CA -Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA - Industrial 1140 

RCRA CA - Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA - Industrial 1140 

RCRA CA - Industrial 1140 
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Installation Work Plan 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

PRSa 

Number 

46-010(c) 

46-010(e) 

46-010(f) 

46-010misc 

48-002(c) 

48-002(d) 

48-004(d) 

48-006 

48-007(e) 

48-008 

48-009 

50-003(b) 

50-003(c) 

50-003(d) 

50-003(e) 

50-005 

50-006(b) 

50-006(e) 

51-002(a) 

51-002(b) 

C-51-001 

C-51-002 

52-001 (a) 

52-001 (b) 

52-001 (c) 

52-002(b) 

52-002(c) 

52-002(d) 

52-002(e) 

52-002(f) 

52-002(g) 

52-003(b) 

52-004 

C-52-001 

C-52-002 

53-001(d) 

53-001 (f) 

March2000 
Revision 8 

Table B-2 (continued) 

HSWA 
Description SWMUb 

Storage area No 

Storage area No 

Storage area No 

Storage area (does not exist) No 

Container storage area No 

Container storage No 

Sumps and tanks No 

Septic system No 

Outfall No 

Transformer leak No 

Soil contamination No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Waste treatment facility No 

Operational release No 

Aboveground tank No 

Usage site (Environmental Research No 
Caisson) 

Usage site (Environmental Research No 
Caisson) 

Storage area No 

Buildings No 

UHTREX equipment Yes - Removed 

UHTREX equipment Yes- Removed 

UHTREX equipment Yes - Removed 

Septic system Yes- Removed 

Septic system (does not exist) Yes- Removed 

Septic system (does not exist) Yes - Removed 

Septic system with 63-001 (a) Yes- Removed 

Septic system Yes- Removed 

Septic system No 

Industrial waste line No 

Evaporator No 

Former transformer site No 

Former transformer site No 

Storage area No 

Storage area No 

B-54 

Focus 
Area ouc 

RCRA CA- Industrial 1140 

RCRA CA - Industrial 1140 

RCRA CA- Industrial 1140 

RCRA CA - Industrial 1140 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

MDA 1147 

MDA 1147 

MDA 1147 

MDA 1147 

MDA 1147 

MDA - 1147 
--·--~' 

MDA 1147 
, 

MDA 1148 

MDA 1148 

MDA 1148 

MDA 1148 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA -Industrial 1100 

RCRA CA- Industrial 1100 

ER19990200 



418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

PRSa 
Number 

53-001 (h) 

53-001(i) 

53-001U) 

53-001 (k) 

53-001 (I) 

53-001 (m) 

53-001 (n) 

53-001 (o) 

53-003 

53-007(b) 

53-011 (a) 

53-011 (b) 

53-011 (c) 

53-011 (d) 

53-011 (e) 

C-53-001 

C-53-002 

C-53-003 

C-53-004 

C-53-005 

C-53-006 

C-53-007 

C-53-008 

C-53-009 

C-53-010 

C-53-011 

C-53-012 

C-53-013 

C-53-014 

C-53-015 

C-53-016 

C-53-017 

C-53-018 

C-53-019 

54-001(c) 

54-001 (f) 

54-008 

54-010 

ER19990200 

Table B-2 (continued) 

HSWA 
Description SWMUb 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Storage area No 

Septic tank No 

Abovegroundtanks(2) Yes- Removed 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer (does not exist) No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

Transformer No 

One-time spill No 

One-time spill No 

One-time spill No 

Storage area Yes- Removed 

Storage area No 

Underground tank No 

Underground tank - supply wash-water No 
tank 

8-55 

Installation Work Plan 

Focus 
Area 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRACA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

RCRA CA- Industrial 

RCRA CA- Industrial 

RCRA CA - Industrial 

RCRA CA - Industrial 

MDA 

MDA 

MDA 

MDA 

ouc 
1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1100 

1148 

1148 

1148 

1148 
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Installation Work Plan 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

PRSa 
Number 

54-013(a) 

54-015(g) 

54-015(i) 

54-016(a) 

54-021 

54-022 

55-001 

55-002(a) 

55-002(b) 

55-002(c) 

55-003 

55-004 

55-005 

55-006 

55-007 

55-010 

55-011 (a) 

55-011 (b) 

55-011 (c) 

55-011 (d) 

55-011 (e) 

55-012 

55-013(a) 

55-013(b) 

57-001 (a) 

57-005 

59-002 

59-003 

60-001(a) 

60-001 (b) 

60-001 (c) 

60-001 (d) 

60-003 

60-004(a) 

60-005(b) 

60-006(b) 

60-006(c) 

61-001 

61-003 
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Table B-2 (continued) 

HSWA 
Description SWMUb 

Decontamination facility (not built) Yes- Removed 

Storage area - Pb casks near shaft 4 No 

Storage area - forklift battery No 

Sump No 

Aboveground oil storage tanks (6) No 

Transformer spill (PCB) No 

Cement plant No 

Rad waste storage area No 

Rad waste storage area No 

Container storage area No 

Containment area No 

Evaporator No 

Filtration unit No 

Glass breaker No 

Thermal combustion unit No 

Solvent spills No 

Storm drain No 

Storm drain No 

Storm drain No 

Storm drain No 

Storm drain No 

Container storage area No 

Storage area No 

Storage area No 

Drilling mud pits No 

Pond filtration unit No 

Container storage area No 

Sump No 

Storage area (active) No 

Storage area (active) No 

Storage area (active) No 

Storage area - pesticide shed No 

Oil-water separator No 

Storage area No 

Drilling mud pit No 

Septic system No 

Septic tank No 

Storage area No 

Burn sites No 

B-56 

Focus 
Area ouc 

MDA 1148 

MDA 1148 

MDA 1148 

MDA 1148 

MDA 1148 

MDA 1148 

RCRA CA - Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA -Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA - Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Industrial 1129 

RCRA CA- Townsite 1154 

RCRA CA- Townsite 1154 

RCRA CA- Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA -Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA -Industrial 1114 

RCRA CA- Industrial 1114 

RCRA CA- Industrial 1114 
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495 

496 

497 

498 

499 

500 

501 

502 

503 

PRSa 
Number 

61-004(b) 

61-004(c) 

63-002 

64-001 

69-002(a) 

69-002(b) 

72-002 

72-003(a) 

72-003(b) 

Table B-2 (continued) 

HSWA 
Description SWMUb 

Septic tank No 

Septic tank No 

Container storage area No 

Storage area No 

Septic system No 

Septic system No 

Firing site No 

Septic system No 

Septic system No 

a PAS = potential release site. 

b HSWA SWMU =Hazardous and Solid Waste Amendment solid waste management unit. 

c OU = operable unit. 

d RCRA CA = Resource Conservation and Recovery Act Corrective Action (Focus Area). 

e MDA = material disposal area. 

ER19990200 8-57 

Installation Work Plan 

Focus 
Area ouc 

RCRA CA - Industrial 1114 

RCRA CA - Industrial 1114 

RCRA CA - Industrial 1129 

RCRA CA- Industrial 1114 

RCRA CA - HE Production 1157 

RCRA CA - HE Production 1157 

RCRA CA - Industrial 1100 

RCRA CA - Industrial 1100 

RCRA CA- Industrial 1100 
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Methodology for Calculating Human Health 
Screening Action Levels in Soils and Sediments 



APPENDIX C METHODOLOGY FOR CALCULATING HUMAN HEALTH SCREENING ACTION 
LEVELS IN SOILS AND SEDIMENTS 

This appendix provides guidance to Environmental Restoration (ER) Project risk assessors at Los Alamos 
National Laboratory (the Laboratory) for the calculation of human health screening action levels (SALs) 
for organic and inorganic chemicals in soils and sediments. A residential exposure scenario that includes 
exposure pathways for soil ingestion, inhalation, and dermal absorption is used as the basis of the SAL 
calculations. US Environmental Protection Agency (EPA) guidance documents were used to identify 
appropriate model equations and parameter values consistent with "reasonable maximum exposure" 
conditions. 

C-1.0 INTRODUCTION 

C-1.1 Purpose 

Implementation of this guidance is intended to ensure consistency in the calculation of SALs and in their 
application for evaluating specific media. SALs are used for screening soils and sediments for direct 
human contact and are not necessarily protective for ecological endpoints or protection of groundwater 
resources. Any deviations from the procedure in this appendix will be made only with approval from the 
administrative authority. 

Sufficient discussion is provided in this appendix regarding assumptions and conditions of use to allow 
stakeholders and concerned citizens an independent review of the methodology for calculating SALs . 
This appendix is not intended to provide complete guidance for the application of SALs in ER Project 
assessments. 

The accuracy in calculating SAL values resides completely with the ER Project rather than with an 
outside source. Independent calculation of SAL values allows incorporation of updated toxicity values in 
real time rather than on periodic updates from outside sources. 

The equations and parameter values proposed in this appendix are consistent with those employed by 
EPA Region 6 in the derivation of its medium-specific human health screening levels (EPA 1999, 64637). 
The ER Project has adopted the approach of EPA Region 6 for three reasons. The first is to use Region 6 
values as a quality assessment tool to check the values that the ER Project calculates. The second is to 
allow other risk assessors, who are familiar with the Region 6 approach, a greater understanding of the 
ER Project's guidelines and procedures. The third is to provide continuity within the ER Project by 
maintaining the same methodology for calculating SAL values that has been, and currently is being, used. 

Exceptions to the calculation of SALs described by this methodology are values for lead and 
polychlorinated biphenyls (PCBs). Lead has been found to be a concern at several Laboratory corrective 
action sites, and EPA-approved toxicity values have not been published for this inorganic. A soil screening 
level of 400 mg/kg, from EPA guidance for screening soil-lead concentrations, is used in lieu of an 
independently calculated SAL value (EPA 1994, 59894). A PCB SAL of 1 mg/kg is used for both 
residential and industrial land use. This SAL is applied to the individual and summed concentrations of all 
PCB congeners and is based on guidance from the Toxic Substances Control Act. 

C-1.2 Applicable Regulations and Guidance 

ER Project investigations and remedial actions are conducted in accordance with the Hazardous and 
Solid Waste Amendments of 1984 and follow the regulatory requirements in Module VIII of the 
Laboratory's Hazardous Waste Facility Permit. For the derivation of SAL values, the Laboratory ER 
Project adheres to the guidelines in Part B of the risk assessment guidance for Superfund (RAGS) (EPA 
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1991, 58234) and EPA's soil screening guidance (EPA 1996, 58917), as well as the "EPA Region 6 
Human Health Medium-Specific Screening Levels" document (EPA 1999, 64637). 

C-2.0 IDENTIFICATION OF ACCEPTABLE RISK LEVELS 

Excess incremental cancer risk (ICR) levels used in the calculation of SAL values are consistent with the 
National Contingency Plan (Federal Register Vol. 55, p. 8666), where risks at or below 10·6 are 
considered negligible and risks greater than 104 are deemed unacceptable. An ICR of 1 0-s is used when 
calculating SALs for EPA cancer class A, B1, and B2 carcinogens. An ICR of 1 o·5 is used when 
calculating SALs for EPA cancer class C carcinogens. These ICR levels are consistent with guidelines 
from the New Mexico Environment Department's Hazardous and Radioactive Material Bureau and EPA 
Region 6. The less restrictive risk level of 1 o·5 is used for class C carcinogens because evidence for their 
carcinogenicity is not as compelling. Cancer classification rankings and their association with weight-of
evidence for carcinogenicity are discussed in guidelines for carcinogen risk assessment (Federal Register 
Vol. 51, No. 185, pp. 33992-34003). 

The screening values for noncarcinogens are based upon a hazard quotient (HQ) of 1. The HQ 
represents the ratio of the site concentration to the SAL concentration; hence adverse effects are not 
expected below an HQ of 1. For use in a screening assessment, SALs for noncarcinogens are divided by 
10 when two or more noncarcinogenic chemicals of potential concern (COPCs) are identified. Dividing 
SALs by 1 0 is functionally equivalent to using an HQ of 0.1. The purpose of the additional safety margin is 
to address the potential that two or more COPCs may affect similar target organs or organ systems. 

C-3.0 IDENTIFICATION AND USE OF TOXICITY VALUES 

Toxicity values (reference doses and cancer slope factors) associated with chronic exposure are 
preferentially used for calculating SAL values. The preferred source of toxicity values is EPA's Integrated 
Risk Information System (IRIS) located on the World Wide Web site at http: I /www. epa .gov/iris. 
EPA's Health Effects Assessment Summary Tables (HEAST) are used as a source of toxicity values if 
they are not published in IRIS. Finally, provisional toxicity values may be obtained for some chemicals 
and routes of exposure from EPA's National Center for Environmental Assessment (NCEA). NCEA 
publishes issue papers on certain chemicals' toxicity values for use by EPA regional offices. These NCEA 
provisional values have not, however, been subjected to rigorous scientific review and therefore cannot 
be used with the confidence of values obtained from IRIS or HEAST. However, they are used in 
calculating SAL values for performing screening assessments because (1) they reflect the state of 
knowledge within NCEA at the time of their publication and therefore incorporate a level of review beyond 
peer reviewed publications, and (2) SAL values are calculated incorporating several upper-bound 
exposure estimates and conservatively biased submodels for dermal absorption and dust resuspension. 
Therefore, the uncertainty associated with the provisional toxicity value is balanced by known biases for 
protecting the public. If provisional values are used in SAL calculations for chemicals that are potential 
risk-drivers, consequences on the confidence of the screening decision are discussed in the relevant 
report. 

Toxicity values are specified separately by EPA for ingestion and inhalation intake routes. Extrapolation of 
toxicity values between ingestion and inhalation exposure routes, when a value has been published for 
one route only, is not performed for metals due to the potential differences in absorption efficiencies 
between these intake routes. Because absorption of organic chemicals more closely approximates 1 00% 
for both ingestion and inhalation, route-to-route extrapolation is performed for organic chemicals. If 
extrapolation of toxicity values between ingestion and inhalation exposure routes is used in SAL 
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calculations for chemicals that are potential risk-drivers, consequences on the confidence of the 
screening decision are discussed in the relevant report. 

EPA toxicity values for ingestion of a chemical are also used to evaluate risks associated with dermal 
absorption. Depending on the chemical and on the method of administration in the studies from which 
oral toxicity values are derived, these values may reflect varying absorption efficiencies from the 
gastrointestinal (GI) tract into the bloodstream. Because specific information on absorption efficiency is 
rarely available, oral toxicity values used to evaluate risks associated with dermal absorption are not 
adjusted to account for the chemical-specific oral absorption fraction associated with the oral toxicity 
value. Using oral toxicity values without adjustment for Gl absorption efficiency may result in a slight 
underestimate of intake via the dermal pathway. However, this is balanced by the conservative 
assumptions incorporated into the dermal absorption model, as discussed in Section C-5.3 of this 
appendix. 

The relative bioavailability of a chemical in the Gl tract is not incorporated into the SAL calculations for the 
soil ingestion pathway. In general, bioavailability of a chemical in soil is expected to be lower than one in 
water due to the time required for a chemical to desorb from a soil particle and/or diffuse from within 
pores in the soil particle. Desorption rates should also normally be longer for soil contamination than for 
"spiked" food used in laboratory toxicity studies because desorption rates are correlated with the length of 
time that a chemical has been sorbed. Some fraction of a chemical adsorbed onto soil may desorb at so 
slow a rate as to be effectively unavailable during the transit time through the Gl tract. Factors such as 
chemical form, soil-particle diameter, geochemical factors, and the nutritional status of an individual may 
affect the degree of bioavailability from soil. The assumption of equivalent bioavailability from soil and 
from the administration vehicle used in the toxicity studies on which many toxicity values ~re base9 (e.g., 
food or water) should result in an overestimate of uptake from soil ingestion. ---.. ~ • 

Some chemicals that are routinely analyzed and detected do not have EPA-approved or provisional 
toxicity values. The approach to this issue is to identify a similar chemical for which toxicity values are 
available and incorporate it as a surrogate. Identification of an appropriate surrogate value, and whether 
the evaluation should be performed within the context of a screening assessment or a risk assessment, is 
a chemical-specific and assessment-specific decision that is beyond the scope and purpose of this 
appendix. Surrogates and the assumptions affecting their choice and use are submitted to the 
administrative authority for approval before use and are documented in each report, where applicable. 

C-4.0 EXPOSURE SCENARIOS, MEDIA, AND PATHWAYS 

Three basic exposure scenarios have been identified for current and future land use at the Laboratory: 
residential, recreational, and commercial/industrial. The residential scenario is typically the most 
appropriate for townsite properties; the recreational scenario for buffer areas or areas where development 
is topographically limited; and the commercial/industrial scenario for areas subject to continued 
Laboratory use, or certain other locations where commercial development is foreseen. The SAL values 
described in this appendix are associated with residential land use because it is more restrictive than 
industrial or recreational land-use options. Therefore, sites screened and released on the basis of 
residential land use are also safe for recreational and commercial/industrial activities. 

The SAL values described in this appendix are specifically for application at sites where residential land 
use is expected to follow the urban pattern characteristic of the Los Alamos townsite. Appropriate land 
use activities and associated exposure pathways (in addition to soil ingestion, inhalation, and dermal 
contact) may differ for some mesa-slope and canyon-floor settings. For example, ingestion of homegrown 
produce may be considered an important exposure pathway for future residential land use in some 
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canyon-floor areas. In addition, SALs are not necessarily protective of ecological endpoints or 
groundwater resources. 

SAL values calculated with this methodology are intended for application to surface and near-surface 
soils and sediments. Below depths where construction activities may reasonably be expected to occur 
(approximately 12ft}, and in solid environmental media (e.g., tuff), application of SAL values is at the 
discretion of the assessor, in coordination with the administrative authority. 

Exposure equations and parameter values for SAL calculations are provided in Section C-6.0 of this 
appendix. The primary source of exposure parameters used in the SAL calculations is EPA's standard 
default exposure factors (EPA 1991, 59893}. These parameter values are intended to provide estimates 
of "reasonable maximum exposure" for an exposure scenario that incorporates these pathways. Many of 
these exposure parameters describe the intensity, frequency, and duration of exposure. For the dermal 
absorption exposure route, parameter values for exposed body surface area, soil adherence factor, and 
skin absorption factors were obtained from EPA Region 6 (EPA 1999, 64637) and on the World Wide 
Web at http: I lwww. epa. gov I earthlr6 I 6pdl rcra_c lpd-nl screen. htm. EPA Region 6 
obtained these values from a draft version of EPA's dermal risk assessment. Although the dermal risk 
assessment is still in interim draft form and has not been released for general use, these parameter 
values reflect current EPA guidance for evaluating the dermal exposure route based on EPA review of 
relevant published research and are unlikely to change. 

C-5.0 MODELING INHALATION AND DERMAL PATHWAYS 

C-5.1 Inhalation - Volatile Organic Compounds 

The concentration of volatile organic compound (VOC) vapors in the ambient air breathing zone 
associated with VOCs in site soils is calculated using a steady-state volatilization model. The model used 
is Hwang and Falco's volatilization factor (VF) model, originally described in RAGS, Part B (EPA 1991, 
58234). 

The version of the VF model that is used for calculating SAL values is presented in the user's guide and 
technical background document of EPA's soil screening guidance documents (EPA 1996, 58917; EPA 
1996, 59902). The primary difference with the later version of the VF model is that the output of a 
separate air dispersion model (based on one year of meteorological data) has now replaced the earlier 
box model component. From a table of dispersion model output ordered by area and regional location, 
users select a value most applicable to the site under consideration for use in their assessment. 

The VF model assumes an effectively infinite depth of contaminated soil and no cover of clean soil. The 
first assumption may contribute to significant overestimates of risk for sites with a relatively small volume 
of contamination because calculated VOC emissions over a chronic exposure period of many years can 
easily violate conservation of mass. The assumption of no cover potentially results in an underestimation 
of the diffusion path length, which consequently increases the estimate of flux to the atmosphere. 
However, the ambient air VF model is being used to screen sites for residential and commercial land use 
and situations where a building may be constructed over the affected soils. Indoor air VOC concentrations 
at a site may be considerably higher than local concentrations in ambient air. Thus, the significant 
conservative biases associated with applying the VF model to ambient air impacts are balanced by its 
potential application to sites where indoor air impacts may be of concern. 

The VF model is valid for sites where a VOC is present at concentrations below which the soil particle, 
pore water, and pore air phases are saturated. For conditions in which soil is saturated with one or more 
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organic chemicals, the SAL value calculated using the VF model output is not reliable. The screening 
value chosen for a VOC under these conditions is the soil saturation concentration (C581). This value is 
used to identify the possible presence of nonaqueous phase VOC liquid (which may result in greater 
likelihood of off-site migration) and is not associated with toxicological endpoints. 

Because the model output is not reliable above the C581 of a VOC, the ER Project proposes to use the 
Csat value for initially screening VOCs when saturated soil conditions exist and the calculated value from 
the VF model exceeds C581• If site concentrations of a VOC exceed the C581 value, and the VOCs exist as 
nonaqueous phase liquids, the possibility of enhanced migration in the environment is assessed. All 
VOCs with site concentrations exceeding C581 are subsequently evaluated for potential risk by comparing 
concentrations to a SAL calculated using only the soil ingestion and dermal absorption pathways. The 
elimination of the inhalation pathway from this SAL calculation, and the use of Csat to identify VOCs for 
which migration is an enhanced concern, is consistent with both soil screening guidance (EPA 1996, 
58917) and EPA Region 6 screening guidelines (EPA 1999, 64637). Supporting documentation for 
eliminating the inhalation pathway under saturated soil conditions is provided in EPA's soil screening 
guidance document (EPA 1996, 59902). 

VF and C581 model equations, and parameter values for SAL calculations, are documented in Section 
C-6.0 of this appendix. Parameter values for site-related factors such as soil porosities, density, and 
amount of organic carbon are default values recommended in EPA's soil screening guidance (EPA 1996, 
58917). Chemical-specific parameter values are required for chemical diffusivity in air and water, Henry's 
Law constant, solubility in water, and organic carbon partition coefficient. The references that are used for 
obtaining these values, in order of prioritization, are (1) EPA's soil screening guidance (EPA 1996, 58917; 
EPA 1996, 59902), and (2) EPA's Superfund chemical data matrix (EPA 1996, 64708). Other references 
that may be employed if data are unavailable in the primary references include the "Handbook of 
Environmental Fate and Exposure Data for Organic Chemicals" (Howard 1990, 59892), EPA's subsurface 
contamination reference guide (EPA 1990, 59926), and EPA's Superfund exposure assessment manual 
(EPA 1988, 59901). 

C-5.2 Inhalation - Fugitive Dust 

The concentration of dust in the air above contaminated soils and sediment is calculated using a 
screening-level soil resuspension model. The resuspension model used is EPA's particulate emission 
factor (PEF) model. This model was originally described in "Rapid Assessment of Exposure to Particulate 
Emissions from Surface Contamination Sites" (EPA 1985, 59903). The version of the PEF model that is 
used for calculating SAL values is presented in the user's guide and technical background document of 
EPA's soil screening guidance documents (EPA 1996, 58917; EPA 1996, 59902). The primary difference 
with the later version of the PEF model is that the output of a separate air dispersion model (based on 
one year of meteorological data) has replaced the earlier box model component. From a table of 
dispersion model output ordered by area and regional location, users select a value most applicable to 
the site under consideration for use in their assessment. 

The PEF model used for screening the dust inhalation pathway is based on wind erosion of surfaces that 
have an unlimited reservoir of particles. The model calculates the concentration of respirable particles in 
the air due to wind erosion. Depending on site soil conditions, there may not, in fact, be an unlimited 
supply of particles of this size available throughout the exposure period. This may result in a significant 
overestimation of intake via dust inhalation. A limitation of the model is that it does not address 
resuspension of particulates due to mechanical forces. Therefore, fugitive dust concentrations calculated 
using this model are not applicable for activities such as construction. If a construction scenario is used 
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during site assessment, an alternative approach is used for estimating airborne dust concentrations in 
coordination with the administrative authority. 

PEF model equations and parameter values for SAL calculations are documented in Section C-6.0 of this 
appendix. Parameter values for the PEF model, including the dispersion term (Q/C), vegetative cover, 
and windspeeds are default values recommended in EPA's soil screening guidance (EPA 1996, 58917). 
No chemical-specific parameter values are required in the PEF model. 

C-5.3 Dermal Absorption 

Dermal absorption from soil is evaluated using an absorption factor (ABS) to model desorption of a 
chemical from soil, absorption through skin, and transfer to the bloodstream. The amount of soil residing 
on a unit area of skin is described using an adherence factor (AF). The literature on AFs recognizes that 
they are dependent upon body part, soil type, particle size, soil moisture content, and other variables. 
Because information for quantifying these variables often is unavailable, and because a focus of 
screening is to streamline the assessment process, single recommended default values are used for the 
AFs when SALs are calculated. According to EPA screening guidelines, default ABS values for organic 
chemicals are assumed to be 0.1, while default absorption for inorganic chemicals is no longer 
recommended (EPA 1999, 64637). 

Chemical-specific ABS values are used in SAL calculations for the following chemicals: arsenic (0.03); 
cadmium (0.01 ); chlordane (0.04); 2,4-D (0.05); DDT/DDD/DDE (0.03); hexachlorocyclohexane (lindane) 
(0.04); TCDD (dioxin) (0.03); polyaromatic hydrocarbons (0.13); PCBs (0.14); and pentachlorophenol 
(0.25). These chemical-specific ABS values were obtained from EPA Region 6 (EPA 1999, 64637). 

The approach used to model dermal absorption incorporates several conservative assumptions that may 
result in an overestimation of actual absorption. The ABS value reflects an assumption that absorption is 
independent of concentration and does not change with time. All (100%) of a chemical is assumed to be 
available for absorption from adhered soil. For example, no loss of volatile or semivolatile chemicals is 
assumed to occur due to volatilization when soil is present on the skin. Finally, 100% of the specified 
surface area is assumed to be covered with a layer of soil at a depth corresponding to the AF. 

The dermal absorption pathway also includes assumptions that may result in an underestimation of 
absorption. As described in Section C-3.0 of this appendix, oral toxicity values are not corrected for Gl 
absorption efficiency resulting in a potential underestimation of risk via this pathway. An additional 
assumption is that skin is presumed to be intact; abrasions or cuts on the skin surface that could result in 
greater absorption on an individual basis are not considered. These two assumptions that tend to 
underestimate dermal risk are balanced by the conservative assumptions already discussed in this section. 
When considered in light of the conservative biases introduced in other transport models and exposure 
parameter values, these assumptions do not compromise the protective quality of the SAL values. 

C-6.0 SCREENING ACTION LEVEL EQUATIONS AND PARAMETER VALUES 

The following two equations are used to calculate SAL values for noncarcinogenic and carcinogenic 
chemicals, respectively, via direct soil ingestion, inhalation of chemical vapors or airborne dust, and 
dermal absorption from soil. 
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Combined Exposures for Noncarcinogenic Chemicals in Soil 

C= THQxBWcxATn 

EF X ED X [(-1- X IRSC ) + (-1- X SAC X AFC X ABS) + [-1- X -;--_IR_A-=.C-----,-J] 
c RfD

0 
106 mg/kg RfDo 106 mg/kg RfDi (VFs orPEF) 

Note: Use VF5 for volatile chemicals (defined as having a Henry's Law Constant (atm-m3/mol] greater than 10·5 and 
a molecular weight less than 200 grams/mol) and PEF for nonvolatile chemicals. 

Combined Exposures for Carcinogenic Chemicals in Soil 

c- TRxATC 

- EF X [( IFSadj X CSF0 ) + ( SFSadj X ABS X CSF0 ) + ( InhFadj X CSFi )] 
106 mg/kg 106 mg/kg (VFs orPEF) 

Note: Use VF5 for volatile chemicals (defined as having a Henry's Law Constant [atm
m3/mol] greater than 10·5 and a molecular weight less than 200 grams/mol) and PEF 
for nonvolatile chemicals. 

The parameter definitions and units for the SAL equations are provided below. References for these 
parameter values are described in Section C-4.0 of this appendix. 

C = chemical SAL in soil (mg/kg) 

THO = target hazard quotient 

TR = target cancer risk 

ATe = averaging time (carcinogen) 

ATn = averaging time (noncarcinogen) 

ASS = skin absorption factor 

AFc = adherence factor - child 

BWc = body weight -child 

CSF0 = cancer slope factor - oral 

CSFi = cancer slope factor- inhalation 

EF = exposure frequency 

EDc = exposure duration - child 

IFSadj = age-adjusted ingestion factor 

lnhFadj = age-adjusted inhalation factor 

I RAe = inhalation rate - child 

lASe = soil ingestion rate - child 

PEF = particulate emission factor 

ER19990200 

1 o·6 for class A, B 1, and 
82 carcinogens 
1 o·5 class C carcinogens 

70 yr x 365 days 

exposure duration (ED) x 365 days 

(organic: 0.1) 

0.2 mg/cm2 

15 kg 

(mg/kg-day)"1 (see Section C-3.0 of this appendix) 

(mg/kg-day)"1 (see Section C-3.0 of this appendix) 

350 day/yr 

6 yr 

114 mg-yr/kg-day 

11 m3 -yr/kg-day 

10m3/day 

200 mg/day 

(m3/kg) (see below) 
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RfD0 = reference dose - oral (mg/kg-day) (see Section C-3.0 of this appendix) 

RfDi = reference dose - inhalation (mg/kg-day) (see Section C-3.0 of this appendix) 

SAc = exposed surface area - child 2900 cm2/day 

SFSadj = age-adjusted skin contact factor 340 mg-yr/kg-day 
for carcinogens 

VFs = volatilization factor for soil (m3/kg) (see below) 

Note: See exceptions for ASS and Afc in Section C-5.3 of this appendix. 

Because contact rates may be different for children and adults, carcinogenic risks during the first 30 yr of 
life are calculated using age-adjusted factors ("adj"). Use of age-adjusted factors is especially important 
for soil ingestion exposures, which are higher during childhood and decrease with age. However, for 
purposes of combining exposures across pathways, additional age-adjusted factors are used for 
inhalation and dermal exposures. 

For ingestion (mg-yr)/(kg-day), the following equation is used: 

For dermal contact (mg-yr)/(kg-day), the following equation is used: 

ED x AF x SA (EDr- ED c) X AFa X SAa) 
SFS . = c c c + -'--------'--------'-

adj BW BW 
c a 

For inhalation (m3-yr)/(kg-day), the following equation is used: 

ED x IRA (EDr -ED c) x IRAa) 
lnhF . = c c + -'-----'-----

adJ BW BW 
c a 

where: 

BWa = body weight - adult 

EDr = exposure duration - residential 

A fa = adherence factor- adult 

IRSa = soil ingestion rate - adult 

SA a = exposed surface area - adult 

IRAa = inhalation rate - adult 

Note: Values not defined in this statement are defined above. 
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70 kg 

30 yr 

0.07 mg/cm2 

100 mg/day 

5700 cm2/day 

20m3/day 
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where: 

where: 

VFs = volatilization factor 

DA = apparent diffusivity 

Q/C = inverse of the mean concentration at the 
center of a 0.5-ac2 source 

T = exposure interval 

Pb = dry soil bulk density 

ea = air filled soil porosity (Lairllsoil) 

ew = water filled soil porosity (Lwater'lsou) 

Di = diffusivity in air (cm%ec) 

H' = dimensionless Henry's Law constant 

Dw = diffusivity in water (cm2/sec) 

n = total soil porosity (Lporeflsoil) 

Ps = soil particle density 

Kd = soil-water partition coefficient (cm3/g) 

Koc = soil organic carbon/water partition 

coefficient (Ukg) 

foe = fraction organic carbon content of soil 

Note:H'= 
Henry's Law Constant 

Universal Gas Constant x Temperature 

Derivation of the Soil Saturation Concentration 

where: 

sat = soil saturation concentration 

= solubility in water (mg/L) 

= soil-water partition coefficient (cm3/g) 
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(m3/kg) 

(cm2/sec) 

68.81 g/m2-sec per kg/m3 

9.5 x 108 sec 

1.5 g/cm3 

0.28 or n-ew 

0.15 

chemical-specific 

chemical-specific 

chemical-specific 

0.43 or 1 - (P~Ps) 

2.65 g/cm3 

K0 cfoc (chemical-specific) 

chemical-specific 

0.006 (g/g) 

(mg/kg) 

chemical-specific 

Kocfoc (chemical-specific) 
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Koc = soil organic carbon/water partition coefficient (Ukg) chemical-specific 

foe = fraction organic carbon content of soil 0.006 (g/g) 

Pb = dry soil bulk density 1.5 g/cm3 

e w = water filled soil porosity (LwaterfLsoil) 0.15 

H' = dimensionless Henry's Law constant chemical-specific 

e a = air filled soil porosity (LairiLsoil) 0.28 or n- 8w 

Henry's Law Constant Note: H' = ____ ...;...._ ______ _ 

Universal Gas Constant x Temperature 

See Section C-5.1 for guidance on the application of the soil saturation concentration for development of 
a SAL for VOCs. 

Derivation of the Particulate Emission Factor 

where: 

PEF 

0/C 

v 
Um 

Ut 

F(x) 

= 
= 
= 
= 
= 
= 

particulate emission factor 

inverse of the mean concentration at the center of a 0.5-ac2 source 

fraction of vegetative cover 

mean annual windspeed 

equivalent threshold value of windspeed at 7 m 

function dependent on Um/Ut (derived using EPA 1985 [59903]) 

(m3/kg) 

90.8 g7rn2-s-e~ per kg/rn3 

0.5 (unitless) 

4.69 m/sec 

11.32 m/sec 

0.194 (unitless) 

A PEF value of 1.316 x 109 is calculated using the default parameter values described. 
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APPENDIX D REPORTING REQUIREMENTS 

D-1.0 GENERAL REPORTING REQUIREMENTS 

All Los Alamos National Laboratory (the Laboratory) Environmental Restoration (ER) Project 
plans/reports 

• comply with the Resource Conservation and Recovery Act (RCRA); 

• comply with the reporting requirements specified in Module VIII of the Laboratory's Hazardous 
Waste Facility Permit (EPA 1994, 44146); 

• conform to US Department of Energy (DOE) Order 430.1, "Life-Cycle Asset Management''; 

• conform to the outlines specified in the New Mexico Environment Department (NMED) "RPMP 
Document Requirement Guide" (NMED 1998, 57897), or other outlines as negotiated; 

• are consistent with the substantive requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) as applicable; and 

• comply with internal Laboratory administrative controls. 

In addition, ER Project plans/reports are consistent with other applicable guidance from DOE, the US 
Environmental Protection Agency (EPA), and NMED. 

D-2.0 RFI PLANS 

A RCRA facilities investigation (RFI) entails preparing a work plan/sampling and analysis plan (SAP) 
before any sampling begins. Twenty-four RFI work plans were prepared by the Laboratory's ER Project 
between 1990 and 1996. Additionally, the ER Project has written (or will write) SAPs for each corrective 
action site under its purview. Work plans/SAPs are available through the information repositories 
described in Chapter 7 of this document. 

In writing work plans/SAPs, the ER Project adheres to Section 2, Volume 1, of EPA's RFI guidance 
document (EPA 1989, 08794) to the extent practicable. Specific RFI work plan/SAP requirements are 
described in detail in Module VIII, Task II, of the Laboratory's Hazardous Waste Facility Permit (EPA 
1994, 44146). The administrative authority generally has an opportunity to review work plans/SAPs 
before they are implemented. 

In conjunction with the administrative authority, the ER Project has prepared a work plan/SAP annotated 
outline that is provided as Attachment 1 of this appendix. The work plan/SAP annotated outline details the 
information to be included in work plans/SAPs, such as 

• a description of the corrective action site to be investigated and its operational history (including a 
preliminary site conceptual model); 

• the objectives of and the decisions to be made for the proposed investigation; 

• identification of the media to be sampled and sampling frequency; 

• identification of the types of samples to be collected; 

• identification of target analyte suites for which samples will be analyzed; 
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• identification of applicable sampling methods, analytical methods, and verification and validation 
procedures to be used; and 

• a discussion of why the quality and type of data proposed will be adequate to resolve relevant 
regulatory issues. 

Sites for which accelerated corrective actions are conducted fall under the RFI corrective action process. 
Accelerated corrective actions include voluntary corrective actions (VCAs), voluntary corrective measures 
(VCMs), and interim measures (IMs). VCA and VCM plans focus on final remedies, while IMs focus on 
immediate needs. Although plans for these actions may not follow the format of the SAP annotated 
outline, the type of information contained within these plans is similar to that included in work plans/SAPs. 

D-3.0 RFI REPORTS 

An RFI entails preparing a report on the progress and or outcome of completed work for each corrective 
action site under its purview. Completed reports are available through the information repositories 
described in Chapter 7 of this document. 

In writing reports, the ER Project adheres to Section 2, Volume 1, of EPA's RFI guidance document (EPA 
1989, 08794) to the extent practicable. Specific RFI reporting requirements are described in detail in 
Module VIII, Task II, of the Laboratory's Hazardous Waste Facility Permit (EPA 1994, 44146). The 
administrative authority comments on or approves reports. The ER Project resolves any comments and 
amends the reports as applicable. 

In conjunction with the administrative authority, the ER Project has prepared an annotated outline for RFI 
reports that is provided as Attachment 2 of this appendix. The report annotated outline detaitS"the~ 
information to be included in reports, such as 

• a description of the corrective action site to be investigated and its operational history (including a 
revised site conceptual model); 

• a description of any previous investigations; 

• a description of the field investigation, including any deviations from the SAP; 

• a summary of the samples collected, including any deviations from the SAP; 

• a review of the data and the results of the data review; 

• a description of the human health and ecological risk screening and/or risk assessments 
undertaken and their results; and 

• a discussion of conclusions and recommendations .. 

As stated in Section 0-2.0, sites for which accelerated corrective actions are conducted fall under the RFI 
corrective action process. Although the reports for these actions (VCAs, VCMs, IMs) may not follow the 
format of the RFI annotated outline, the type of information contained within the reports is similar to that 
included in RFI reports. 

D-4.0 CORRECTIVE MEASURES STUDY PLANS 

When an RFI report specifies that corrective measures are required, the Laboratory ER Project 
implements the corrective measures study (CMS) process in accordance with EPA guidance, including 
EPA's RCRA corrective action plan (EPA 1988, 0295) and EPA's proposed rule on corrective action for 
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solid waste management units (SWMUs) (Proposed Rule, Title 40 CFR, Parts 264, 265, 270, and 271, 
"Corrective Action for Solid Waste Management Units (SWMUs) at Hazardous Waste Management 
Facilities," Federal Register, Vol. 55., pp. 30798-30884). This proposed rule hereafter is called 
"Subpart S." The Laboratory's approach to CMSs is addressed in subsequent sections of this installation 
work plan (IWP). Table D-4.0-1 crosswalks IWP discussions of CMS (and corrective measures 
implementation [CMI] plan) requirements to corresponding sections in Subpart S. 

Table D-4.0-1 

Crosswalk of CMS Requirements 

IWP SubpartS 

Section Title Section Title 

3.1.4.5 CMS/CMI Plans and Reports VI., E., 3. Scope of Corrective Measures Study 
D-4.0 Corrective Measures Study Plans 

3.1.4.5 CMS/CMI Plans and Reports VI., E., 4. Plans for Corrective Measures Study 
D-4.0 Corrective Measures Study Plans 

3.2.1.7 Preferred Action Identification VI., E., 5. Reports of Corrective Measures Study 
D-5.0 Corrective Measures Study Reports 

3.1.4.5 CMS/CMI Plans and Reports VI., F.,2. General Standards for Remedies 

3.2.1.7 Preferred Action Identification VI., F., 5. Media Cleanup Standards 

3.2.1.7 Preferred Action Identification VI., F., 7. Demonstration of Compliance with Media 
Cleanup Standards 

3.2.1.7 Preferred Action Identification VI., F., 8. Conditional Remedies 

3.1.4.5 CMS/CMI Plans and Reports VI., F., 3. Remedy Selection Decision Factors 
D.5-0 Corrective Measures Study Reports 

3.1.5 Permit Modifications VI., G. Permit Modification for Selection of Remedy 

When required by the NMED, the Laboratory must submit for review and approval a CMS plan that 
defines the activities to be conducted during the CMS. The CMS plan is due at NMED within 90 calendar 
days of notification of the requirement to conduct a CMS. NMED then reviews and approves the CMS 
plan or issues a request for supplemental information or notice of deficiency on the plan to the 
Laboratory. Each CMS plan is specific to a corrective action site. CMS plans must be consistent with the 
scope of work for a CMS that is presented in Module VIII, Section R, pp. 56-57, of the Laboratory's 
Hazardous Waste Facility Permit (EPA 1994, 44146), and with proposed Subpart S, as applicable. 

The CMS is used to identify and develop a scheme for evaluating alternatives for final remediation of a 
site. A CMS plan must provide sufficient information for the administrative authority to adequately review 
the methods for evaluating potential corrective measure alternatives. Each site-specific CMS is unique to 
the environmental setting and type of contaminants present at the site. 

At a minimum, a CMS plan must contain 

• a description of the general approach to investigating and evaluating potential alternatives; 

• a definition of the overall objectives of the study; 

• a description of the specific remedial alternatives to be studied; 
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• a plan for conducting treatability (bench or pilot-scale) studies, if appropriate, to determine the 
suitability of alternatives for site restoration; 

• a plan for evaluating remedial alternatives to ensure compliance with the standards for remedial 
alternatives specified in EPA guidance; 

• a schedule for conducting the CMS; and 

• a proposed format for presenting the results (CMS report). 

In addition to these requirements, the Laboratory integrates RCRA and National Environmental Policy Act 
compliance through the CMS process. CMS plans can trigger a determination of the need for an 
environmental impact statement (EIS); in such cases, the CMS report can serve as the EIS. When a full 
EIS is required, the CMS report becomes only support documentation to the full EIS. 

In accordance with Module VIII, Section M, p. 34, of the Laboratory's Hazardous Waste Facility Permit, 
after CMS plans have been approved and revised as necessary, the Laboratory must initiate CMS studies 
within fifteen (15) calendar days (EPA 1994, 44146). The Laboratory conducts the CMS following the 
approved CMS plan, which in accordance with Module VIII, Section L, Part 2, pp. 33-34, of the 
Laboratory's Hazardous Waste Facility Permit, must include 

• a description of the general approach to investigation and potential remedies, 

• a definition of the overall objectives of the study, 

• specific plans for evaluating remedies to ensure compliance with remedy standards, 

• schedules for conducting the study, 

• the proposed format for the presentation of information, and 

• any pilot or bench-scale studies necessary. 

Other considerations include 

• evaluating performance of the remedy or remedies, 

• assessing effectiveness, 

• assessing the time required for implementation, 

• estimating costs of implementation, and 

• assessing institutional requirements. 

The scope and level of technical detail in each study will be adequate to allow the Laboratory to propose 
a remedy based on the results of the study and to allow NMED to review and approve that remedy. The 
evaluation of the alternatives will be based on technical, environmental, human health, and institutional 
concerns. 

Meeting the requirements of a remedy may be technically impractical. The Laboratory expects to minimize 
such situations through the use of new and innovative remedial technologies developed by the Laboratory 
and by others. However, if meeting remedy requirements is impossible for technical reasons, the 
Laboratory will propose that NMED modify the permit so that additional or alternate methods may be used. 
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The Laboratory also will propose to NMED a schedule for implementing the proposed remedy. As 
appropriate, the schedule will address the following criteria, although additional factors may influence the 
timing of the implementation: 

• the extent and nature of contamination, 

• the Laboratory's ability to implement the remedy, 

• availability of treatment technology, 

• desirability of currently unavailable technologies that may offer significant advantages, 

• potential risks related to implementation of the remedy, and 

• any other relevant factors. 

The Laboratory recognizes the need for innovative and cost-effective remedial technologies. New 
technologies could offer distinct advantages over currently available technologies (e.g., downhole 
monitors and stabilization techniques) not fully developed at the time a remedy is selected. In such cases, 
the Laboratory may propose that NMED postpone selecting a remedy until these technologies are 
functional if there is a distinct technical, time, or cost advantage and if a site does not pose an imminent 
or substantial threat to human health and the environment. If a site poses an imminent or substantial 
threat to human health or the environment, the Laboratory may perform immediate risk-reduction activities 
and consider implementing existing technologies. 

0·5.0 CORRECTIVE MEASURES STUDY REPORTS - -~-.............. -- ... 

In accordance with Module VIII, Section N, Part 1, p. 34, of the Laboratory's Hazardous Waste Facility 
Permit, within sixty (60) calendar days of completing a CMS, a CMS final report is prepared and provided 
to NMED (EPA 1994, 44146). The final report is based on the study results, corrective measures 
evaluations, and final corrective measure recommendations for a specific release to a site or groups of 
sites. At a minimum, this report must evaluate alternatives consistent with the scope of work required for 
CMS reports described in Module VIII. 

The primary purpose of the CMS report is to enable the Laboratory to justify and recommend a corrective 
measure alternative for NMED approval. The report must include a detailed description of the remedies 
assessed and must describe how the proposed remedy meets the standards for remedies specified in the 
CMS plan. The primary criteria for developing and selecting remedy standards are 

• long-term reliability and effectiveness; 

• reduction of toxicity, mobility, or volume of contaminants; 

• short-term effectiveness; 

• implementability; and 

• cost. 

NMED will approve the remedy proposed by the Laboratory, based on how well the remedy satisfies the 
selection criteria during implementation of the CMS process. At a minimum, these criteria should address 

• standards for remedies, 

• criteria for selecting the remedy, 

ER19990200 0-5 March2000 
Revision 8 



Installation Work Plan 

• schedules for implementing the remedy, 

• media cleanup levels, and 

• compliance with media cleanup levels. 

The Laboratory has a wide variety of corrective action sites. Each CMS study is tailored to the needs of 
each site. In many cases, site conditions may not require extensive evaluation of several alternatives, and 
when the number of possible remedies is limited, the process is as focused and as streamlined as 
possible to expedite the corrective action process. 

NMED will approve the CMS final report or request a revision. NMED's response addresses comments 
received from EPA and the public. The Laboratory incorporates comments received from NMED within 
thirty (30) calendar days of receipt. 

Presumptive remedies are a subset of CMSs and therefore conform to the same requirements listed in 
this section. 

D-6.0 CORRECTIVE MEASURES IMPLEMENTATION PLAN 

The Laboratory prepares corrective measures implementation (CMI) plans after approval of the CMS plan 
and upon NMED request. 

Table D-6.0-1 crosswalks IWP discussions of CMI requirements to corresponding sections in SubpartS. 

Section 

3.1.4.5 
D-6.0 

3.2.1.7 
D-6.0 

3.1.4.5 
D-6.0 

IWP 

Title 

Table D-6.0-1 
Crosswalk of CMI Requirements 

Section 

SubpartS 

Title 

CMS/CMI Plans and Reports VI. H. Implementation of Remedy 
Corrective Measures Implementation Plan 

Preferred Action Identification VI.H.1. Remedy Design 
Corrective Measures Implementation Plan 

CMS/CMI Plans and Reports VI.H.2. Progress Reports 
Corrective Measures Implementation Plan 

3.1.4.5 CMS/CMI Plans and Reports VI.H.3. Review of Remedy Implementation 
D-6.0 Corrective Measures Implementation Plan 

3.1.4.5 CMS/CMI Plans and Reports VI.H.4 Completion of Remedies 

The standard outline for Laboratory CMI plans has not been developed but will be submitted for approval 
after development. In general, CMI plans include 

• remedy designs (i.e., detailed construction plans and specifications to implement the selected 
remedy); 

• type and frequency of reports on progress of implementation, 

• type of NMED implementation reviews, 
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• requirements for remedy completion, 

• determination of technical practicability, and 

• verification plans. 

CMI plans include detailed construction plans for implementing corrective action remedies. In some 
cases, the technical details may have been provided in the CMS report. CMI plans may cite those 
specifics and propose to NMED that they be adopted in the final design. In either case, NMED approval of 
CMI plans will constitute approval of the remedy design and schedule. The remedy design should include 
the following: 

• design specifications for corrective action sites, 

• criteria for a performance assessment, 

• implementation and long-term maintenance plans, 

• major milestones, 

• project schedule, and 

• a quality assurance plan for construction. 

NMED will approve a CMI plan or request a revision. The Laboratory implements the remedies as 
approved. Approved plans are placed in the Laboratory's Outreach Center and Reading Room. The 
Laboratory provides written notice of the availability of the approved plan to all individuals on the ER 
Project mailing list. In addition, the cost estimate provided in the CMS report will be revised as necessary 
upon request. 

Depending on the type of remedial action being implemented, it may be necessary to provide frequent 
and detailed information about the effectiveness and progress of remedies. Data for CMI reports are 
maintained in the Records Processing Facility and are available for public review upon request. 

The schedule and content of CMI progress reports are developed in CMI plans, thus tailoring each to a 
specific corrective action site. CMI progress reports may include 

• summaries of progress, 

• problems encountered and resolutions, 

• personnel changes, 

• upcoming work for the next reporting period, and 

• laboratory and field sampling reports. 

NMED periodically reviews the progress of remedy implementation and may recommend modification of 
the schedule of compliance or additional remedial measures. The reviews may consist of reviews of the 
progress reports and/or site visits. Because each remedy requires varying levels of NMED oversight, CMI 
plans are tailored to each site according to the level of review and progress evaluation required. 
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REFERENCES FOR APPENDIX D 

The following list includes all references cited in this appendix. The parenthetical information following the 
reference provides the author, publication date, and ER Project identification (ER ID) number. This 
information is also included in the citation in the text and can be used to locate the document. 

ER ID numbers are assigned by the Laboratory's ER Project to track all material associated with Los 
Alamos National Laboratory corrective action sites. These numbers can be used to locate copies of the 
documents at the ER Project's Records Processing Facility and, where applicable, within the ER Project 
reference library. The references cited in this report can be found in the volumes of the reference library 
titled "Reference Set for Regulatory Compliance Focus Area." 

Copies of the reference library are maintained at the New Mexico Environment Department Hazardous 
and Radioactive Materials Bureau, the Los Alamos Area Office of the US Department of Energy, the US 
Environmental Protection Agency, and the ER Project Office. This library is a living document that was 
developed to ensure that the administrative authority has all the necessary material to review the 
decisions and actions proposed in this report. However, documents previously submitted to the 
administrative authority are not included in the reference library. 

EPA (US Environmental Protection Agency), June 1988. "RCRA Corrective Action Plan," EPA/530-SW-
88-028, OSWER Directive 9902.3, Washington, DC. (EPA 1988, 0295) 

EPA (US Environmental Protection Agency), May 1989. "Interim Final RCRA Facility Investigation (RFI) 
Guidance, Volume I of IV, Development of an RFI Work Plan and General Considerations for RCRA 
Facility Investigations," EPA/530-SW-89-031, OSWER Directive 9502.00-6D, Office of Solid Waste, 
Washington, DC. (EPA 1989, 08794) 

EPA (US Environmental Protection Agency), April 19, 1994. Module VIII of RCRA Permit No. 
NM0890010515, EPA Region VI, new requirements issued to Los Alamos National Laboratory, Los 
Alamos, New Mexico, effective May 19, 1994, EPA Region VI, Hazardous Waste Management Division, 
Dallas, Texas. (EPA 1994, 44146) 

NMED (New Mexico Environment Department), March 3, 1998. "RPMP Document Requirement Guide," 
Hazardous and Radioactive Materials Bureau, RCRA Permits Management Program, Santa Fe, New 
Mexico. (NMED 1998, 57897) 
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SAP Annotated Outline Draft 

CAVEATS 
The section headings in this outline were distributed to all facilities regulated by NMED at a 
workshop on March 4 and 5, 1998. At that workshop, NMED mandated that every SAP 
submitted to the State after March 4, 1998, must follow the numbered and lettered section 
headings in this outline. All annotations are subject to change because none of the annotations 
in this outline have been reviewed by the State. 

If an item called for in this outline is currently unknown or unavailable do what is reasonable to 
provide that information. You are not expected to perform a study to provide this information 
unless it is integral to a decision for a complex PAS. Check with the Regulatory Compliance 
Focus Area before undertaking such a study. 
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SAMPLING AND ANALYSIS PLAN 

LANL ANNOTATED OUTLINE 

GENERAL GUIDELINES 

Follow this outline when preparing SAPs unless special permission to deviate is obtained. All 
requests for deviation should be addressed to the Regulatory Compliance Focus Area Leader 
(Tori George at 5-6953, torig@lanl.gov), who will coordinate discussion with the State. 
Deviations will be permitted for cases in which adherence to the outline compromises technical 
quality. 

This annotated outline must be used for LANL sampling and analysis plans (SAPs) that are being 
submitted to the Administrative Authority (AA) for review. In accordance with the NMED RCRA 
Permits Management Program Document Requirement Guide, March 4, 1998, Section III.C.1, 
Accelerated Corrective Action Approach, a SAP must be submitted to the AA for approval if it 
meets one of the following three conditions. (This section is more appropriate for a QP and 
should be removed once we have the QP. Add Joes comments to QP) 

1. Original SAP: A SAP must be prepared and a copy sent to NMED for LANL PRS. For 
PRSs that are on the HSWA Module, AA review and approval of the SAP is required. 

2. Significant Revision: A SAP previously approved by the AA is significantly revised, 
e.g., the changes require the development of a new framework to support the revision 
(e.g., new DOOs, QAPP, etc.). The cost and schedule to support the changes may 
also require revision. Examples of significant revisions include (i) the addition of a 
substantial area to the PRS (e.g. field work leads to the discovery of contamination in 
a channel not previously believed to be connected to the PRS); and/or (ii) a decrease 
in the number of samples and/or analytes is proposed. 

3. Significant Additions: Additions to an approved SAP require the development of a new 
framework (e.g., new DQOs, OAPP, etc.). to support the work in order to more fully 
define the nature and extent of contamination for completing the RFI. 

This draft annotated outline includes detailed instructions in the sections that address the PRS 
description, operational history, existing data, and conceptual model. These detailed instructions 
are taken directly from the LANL RFI Report Annotated Outline and represent the desired level 
of detail for AA review of LANL documents. Therefore, while the SAP preparation may take 
longer, the material prepared for the SAP can also be used for the RFI report. 

Address the following general guidance throughout the document. 

• The audience for this document includes the public. Therefore, SAPs should be written 
so that the public can understand the decision presented for the PRS investigation. 

• Do not refer the reader to the work plan or other documents for information relevant to 
the SAP presented. Instead, include in the SAP all details and descriptions from the 
work plan or other documents that are relevant to the PRS and the proposed 
investigation. Consider the following when referencing documents. 

• The preferred method is to include a verbatim in-text reproduction of the 
relevant information from the work plan or other documents, providing 
enough reference information that the reader can locate the reference 
(include both the section number and page number). If terminology in the 
quotation is no longer in use, provide current terms in brackets following 
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out-of-date terms. This should be explained in the introduction to the 
quotation. For example: 

"The following information was reproduced from Section 3.4.1, 
pages 56-58, of the AFI Work Plan for OU 1079 (LANL 1992, 
EA ID XXXXX). Certain terminology in the work plan is no longer 
in use. Therefore, current terms have been included in brackets 
following the out-of-date terms in this quotation." 

• When the verbatim reproduction is so lengthy that it would break up the 
flow of the text, provide a detailed summary in the text with enough 
reference information that the reader can locate the reference (include 
both the section number and page number). 

• When discussing the description and operational history for the PAS, 
make sure that all details are included (whether in a verbatim 
reproduction or in a summary). The reader should not have to refer to a 
copy of the work plan to understand the complete history of the PAS. 

• In cases where new information has become available since the work 
plan was submitted, summarize the information from the work plan and 
discuss the changes that have occurred. The result should be a new, 
complete write-up that incorporates current understanding of the PAS 
with previous information. 

• All SAPs, reports, etc. submitted to the AA for review and approval must also submit a 
reference set of all archival documents, methodology documents, technical g~;~idanee,_ ~ 
etc. referenced in AA submittals. For each T A or other broad region of consideration, 
the focus area responsible for that region must begin assembling a reference set. The 
EA Project Office will be responsible for submitting project-wide documents such as 
the IWP (this list of project-wide documents will be distributed to avoid duplication in 
the AAs'reference set. Guidelines for submittal of the reference set can be obtained 
from ER technical editors (at a min. one set for NMED, one set for DOE, one set for 
Project office). 

• The AA and the public need to be aware that we considered all of the items specified 
in this outline. If an item called for in the annotation is unknown or unavailable, state 
that it is unknown or unavailable (e.g., no interflow map is available for this PAS, the 
amount of liquid released is unknown, etc.). 

• Present the PASs in sequential order unless there is a reason for presenting them in a 
different order (e.g., it might make sense to organize related PASs together). 

• Create subheadings under the sections in this outline as needed to organize the text, 
but do not number the additional subheadings. Use bold font to set them apart. 

• Use consistent units for all measurements in the SAP, especially when reporting 
COPC concentrations in soil/sediment and water samples. Clearly identify the units for 
all numbers in all tables in the SAP. 

• When discussing structures, provide both the structure name and number. For 
example, it is not sufficient to refer to 'Structure TA-32-6."Aefer instead to 'Structure 
TA-32-6, a valve house containing access points to piping at PAS 32-002." This 
information should be provided both on the first occurrence, and on all subsequent 
occurrences. If the description is too complicated to fit in the text, use a footnote. 
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• Provide references for documentation of ongoing actions discussed (e.g., ongoing 
water monitoring, etc.). In text discussions of ongoing actions, include the frequency of 
the activity, the regulatory authority that drives the activity, the expected duration of 
the activity, etc. 

• Do not use jargon, LANL-specific terms, vague terms, or other imprecise language. 
Also, be explicit in all discussions and do not expect the reader to make assumptions 
or inferences based on limited information. 

• Use the term "regional aquifer" instead of "main aquifer. • 

• When recommending a future corrective action for a PRS, use the general term 
'accelerated corrective action" rather than "voluntary corrective action" or "voluntary 
corrective measure."Note the following: 

• VCAs are typically low-cost, short-term corrective action sites. Approval 
for a VCA must be obtained from the AA before proposing a PRS for 
NFA. Sites appropriate for VCAs are typically low priority sites. 

• VCMs are performed on relatively small-scale sites with obvious 
remedies that require enhanced regulatory involvement because of 
complexity, cost, or location. the AA must approve the VCM plan before 
field activities, and approve the VCM report before the PRS is proposed 
for NFA. 

• Follow ER Project formatting standards for font, type size, header and footer style, 
references, and other formatting issues. Contact an ER Project editor for information 
about formatting standards. 

• Format textual references using ER ID numbers rather than Master Reference List or 
other reference numbers. Contact an ER Project editor for further information. 
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1.0 INTRODUCTION 

This section is intended to be a brief overview of the contents of the SAP and an introduction to 
the PRSs included in the SAP. For most SAPs, this section should not exceed one-half page. 
Address the following items: 

• Describe the organization of the SAP, indicating the section in which each PAS is 
discussed (e.g., Sections 2.0, 3.0, etc.). 

• Identify the PRS numbers and types included in the SAP. If PASs are grouped for 
investigation (aggregated), present the logic for grouping them (e.g., geographic 
location, similar contaminants, similar unit types, contribution to the same problem, 
etc.). 

• If two or more PRSs are described in the SAP, include a table that shows the PRS, 
PRS type, description (e.g., outfall, septic tank, etc.), HSWA status, whether the PRS 
is a SWMU or an AOC, and where it is discussed in the document. If there is only one 
PRS, include this discussion in the text. 

• Include the following text 

tos Alamos National Laboratory (the Laboratory) is a multi-disciplinary research 
facility owned by the Department of Energy and managed by the University of 
California. The Laboratory is located in north-central New Mexico approximately 60 
miles north-east of Albuquerque and 20 miles north-west of Santa Fe. The Laboratory 
site covers 43 square miles of the Pajarito Plateau which consists a series of fingerlike 
mesas separated by deep canyons containing ephemeral and intermittent streams that 
run from west to east. Mesa tops range in elevation from approximately 6,200 ft to 
7,800 ft. The eastern portion of the plateau stands 300-900 ft above the Rio Grand." 

• Reference figure 1-1 showing the location of the TA(s) discussed in the SAP. This 
figure should also present the general locations of the PRSs discussed in the SAP. 

• Briefly summarize previous relevant corrective action reports and/or reference 
relevant RFI reports. 

• Briefly summarize the corrective action history of the PRS, including NODs, RSis, 
requests for additional work, approvals, other correspondence received from the AA, 
or other relevant regulatory history. Identify which AA sent the document and give the 
date received. 

1.1 Objectives and Scope 

This section should provide the problem definition. Address the following items: 

• Present the objectives of the proposed investigation. State and discuss the decisions 
to be made, relating them to the regulatory requirements discussed in Sections 1.3.1 
and 1.3.2. Ensure that the quality and type of data proposed in the SAP will be 
adequate to resolve relevant regulatory issues. 

• Present concrete and specific questions that will be addressed by the investigation and 
relate them directly to SAP decisions. These questions should correlate to the data 
gaps identified in Section 2.2.2.3. 
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1.2 Approach and Implementation 

This section should provide an overview of the information to be collected. Address the following 
items 

• Describe, in general terms, the sample collection design (e.g., biased, stratified 
random, etc.). 

• Identify the media to be sampled and frequency (if more than one sample will be 
collected). 

• Discuss the types of samples to be collected (e.g., borehole cores, surface water grab 
samples, etc.) 

• Identify target analyte suites for which samples will be analyzed. 

Provide a brief explanation of how the approach will satisfy the objectives of the investigation. 

1.3 Background Issues 

1.3.1 Regulatory Requirements 

In this section, identify the pertinent RCRA and RCRA-related statutory provisions, regulations, 
and permits that apply to this investigation. 

If the SAP addresses only SWMUs, begin this section with the following statement: The 
investigation, including sampling and analysis, of solid waste management units (SWMUs) is 
conducted under the requirements of the Module VIII Hazardous and Solid Waste Amendments 
(HSWA) of the Laborator)S hazardous waste facility permit, which was issued on May 23, 1990 
(EPA 1990, 1585) and modified on May 19, 1994." 

If the SAP addresses only AOCs (that is, PRSs not included in the HSWA permit module, begin 
this section with the following statement: ,.he investigation including sampling and analysis, of 
AOCs is conducted under the requirements of RCRA." 

If the SAP addresses both SWMUs and AOCs, begin this section with the following statement: 
,.his investigation, including sampling and analysis, is conducted under the requirements of the 
Module VIII Hazardous and Solid Waste Amendments (HSWA) of the Laborator)S hazardous 
waste facility permit, which was issued on May 23, 1990 (EPA 1990, 1585) and modified on May 
19, 1994." 

If sampling and analyses for radionuclides are proposed in this SAP also include the following 
statement. 1-.n additional standard for radiological contaminants is Department of Energy (DOE) 
Order 5400.5, fladiation Protection of the Public and the Environment."ln 1993 this DOE order 
was issued as a Proposed Rule (proposed 10CFR834) in the Federal Register and covers, 
among other topics, establishment of dose limits to the public from radiation and radionuclides 
associated with DOE operations (58 Federal Register 16268 f.Jse most current version), 
Radiation Protection of the Public and the Environment). Although radionuclides are 
regulated by the DOE and are not regulated under RCRA, it is more efficient and cost effective 
to investigate all types of potential contamination during a single site characterization. Therefore, 
radiochemical concerns are addressed as part of this SAP." 

1.3.2 Other Issues 

Apri/13, 1998 

DRAFT DRAFT 
6 

DRAFT 
SAP Annotated Outline 

DRAFT DRAFT 



SAP Annotated Outline Draft 

In this section, identify nonRCRA regulatory issues including TSCA, surface water, groundwater, 
and underground storage tanks. Also include a discussion of Laboratory Policies (not ER 
Policies) that address regulatory issues. 

If there are no other issues for the PRS(s), state No other regulatory issues are applicable for 
the PASs presented in this SAP." · 

If there are stakeholder issues for the PRS(s), discuss them here and refer to Section 5.4, 
Community Relations Plan. 

1.4 Data Quality Objectives Process 

Provide a discussion of the specific planning process that was used to develop the objectives 
and requirements of this SAP. Do not describe the data quality objective process in general 
terms (i.e., Steps 1 -7 of the EPA DQO Process), but rather describe the specific process that Jed 
you to develop the sampling design for the PASs included within this SAP. Include a flow 
diagram that illustrates this process. 

VSAP PEER REVIEW COMMENT: Discuss what data will be taken and how this data will be 
used. Cathy, isrl this done somewhere else? If so, we need to discuss. 

2.0 Potential Release (PRS) X-PRS X Descriptor 

2.1 Characterization and Setting 

2.1.1 Site Description 

This section should provide a detailed description of the PAS at a scale appropriate to the 
complexity of the PRS. The author should use judgment about the level of detail. Address the 
following items as appropriate to describe the general physical properties of the PRS: 

• Define the PRS type (e.g., tank, dry well, firing site, etc.), 

• Indicate whether the PRS is an AOC or a SWMU (state whether it is listed on HSWA 
Module VIII). 

• Indicate whether the PAS is active or inactive. 

• Explain the relationship of the PAS to theTA, OU, or other general area that contains 
it. 

• Describe the geographical location of the PRS (e.g., near what road, portion of TA, 
location on mesa, etc.) 

• If known, provide the total surface area of the PAS and the extent of contamination. 

• Identify PRS components (e.g., leach fields, outfalls, inlet pipes, outlet pipes, 
manholes, etc.) and their construction materials. Provide dimensions, and discuss 
general physical condition and integrity. Discuss the spatial relationship of PAS 
components. 

• Identify nearby structures and features (e.g., buildings, tanks, roads, fences, paved 
areas, curbing, drainage features, etc.) and discuss their spatial relationship to the 
PRS components. 
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• Include Fig. 2.1-1 showing the location of the PAS in .relation to the overall TA. 
Multiple figures may be used if necessary. Address the following in the figure: 

• Clearly delineate the boundaries of the PAS. Note that the PAS boundary 
in FIMAD is usually a preliminary guess. The boundary should be updated 
based on available data to delineate the estimated lateral extent of 
contamination if it has been determined. 

• Individually identify all of the PAS components and the associated 
structures and features. 

• Provide labeled coordinate tics to indicate New Mexico State Plane 
Coordinates. 

• Include photographs of the site showing the PAS in the context of the surrounding 
area, and identify all components and structures associated with the PAS. 

• Discuss the current and anticipated future operations and end use of the PAS and all 
of the PAS components and associated structures and features. Include proposed 
EM/EA D&D activities or facility management activities and their potential impact on 
the PAS. 

• Identify other PASs that potentially affect the recommendations for the subject PAS 
(e.g., nearby outfalls, firing sites, stack emissions, etc.); and provide the operational 
time frames for these PASs. If this does not apply, indicate explicitly that this is an 
isolated unit. 

Describe the PAS-specific geomorphology, surface geology, and topography inCluding P~S
specific features in enough detail to support the conceptual model presented in Section 2.2.2. 
Address the following items: 

• Provide the geographical location descriptor for the PAS (e.g., mesa top; mesa edge; 
canyon bottom; on, near, or in a water course; valley margin; flood plain; alluvial fan; 
colluvium; etc.). 

• List the soil types and depth to bedrock. If available, describe the soil properties (e.g., 
permeability, porosity, grain size distribution, etc.), and include an assessment of 
whether contaminants may have affected these properties. 

• Describe the occurrence of A, B, and C horizons if it is relevant to the conceptual 
model. 

• Describe the percent and type of vegetative cover and average slope of the site. This 
information should be consistent with the LANL-EA-AP-4.5 assessmentfor the PAS. 

• Discuss topographic features at the PAS where contaminants may collect. 

Describe the PAS-specific hydrology in enough detail to support the conceptual model presented 
in Section 2.2.2. Address the following items: 

• Identify the watershed into which the site drains and whether the stream is ephemeral, 
perennial, or intermittent at this point. 

• Include Fig. 2.1-2 showing all drainages, wetlands, springs, and streams within or 
adjacent to the PAS that represent potentially impacted media or are important to the 
conceptual model. This figure may be combined with Fig. 2.1-1 and referenced here if 
appropriate. Also include the following in the figure: 
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• relevant groundwater and surface water monitoring stations, and 

• active and inactive local water-supply and production wells. 

• If applicable, discuss the potential for interflow in the soil or tuff. If interflow is a 
suspected contaminant migration pathway, discuss it in the site conceptual model in 
Section 2.2.2. 

• Describe man-made or natural hydraulic structures or features that might affect the 
site hydrology (e.g., pipelines; French drains; ditches; unlined ponds; septic tanks; 
NPDES outfalls; retention areas; topographic influences; geologic features such as 
fractures, surge beds, and faults; etc.). 

• Describe run-on and runoff at the PAS (including direction) and evidence of erosion. 
This information should be consistent with the LANL-ER-AP-4.5 for the PAS. 

• Indicate whether the PAS includes debris in a watercourse (contact the Regulatory 
Compliance Focus Area (Steve Veenis) for a determination). If there is no debris in a 
watercourse at the PAS, state that here. This information should be consistent with the 
LANL-ER-AP-4.5 assessmentfor the PRS. 

In addition address the following items: 

• Discuss PAS-specific climatic information that might influence the conceptual model 
for the PAS (e.g., wind direction for a firing site). 

• Identify PAS-specific cultural and biological resources that may be present at the PAS 
(e.g., threatened and endangered species). 

2.1.2 Operational History 

This section should provide a complete, stand-alone description of the PAS-specific operational 
history. Include activities associated with the PAS (e.g., stack emissions, dispersion from firing 
sites, activities in buildings that contributed to septic tanks, etc.). This information should include 
sufficient detail so that the nature (and possibly the location) of all sources of contamination at 
the PAS are identified. Do not simply refer to the work plan or other archival documents (see the 
general guidelines for guidance on referencing archival documents). 

Address the following items: 

• Describe the past operations at the PAS, inck.Jding basic operational activities, 
maintenance activities, cleaning and storing of equipment, and waste management 
practices (including whether there was treatment, storage, or disposal of hazardous 
wastes at the PAS). Provide dates and durations for these activities. Discuss the 
processes and the chemicals used at the PAS that may have contributed to 
contamination. 

• Describe the past land use at the PAS (when relevant, include the land use for 
surrounding and/or adjacent areas), including a description of site accessibility and 
authorized and unauthorized human use of the site. 

• If the PAS is active, describe current operations at the PRS. Include a discussion of 
current waste management practices that affect the PAS. 

• If remedial activities have occurred (e.g., UST Bureau-required cleanups, TSCA 
cleanups, interim measures, stabilization activities, etc.), describe these activities and 
indicate the RCRA corrective action status of the PRS (i.e., Phase I, Phase II, VCA, 
VCM, etc.). 
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• Describe the volumes and periods of known releases or discharges that occurred at 
the PRS. This discussion should include both permitted and unpermitted releases or 
discharges (e.g., stacks, spills, etc.). Include information on quantity, physical form 
(solid, liquid or gas), physical description (e.g., powder, oily sludge, etc.), and chemical 
class (e.g. acid, base, solvent). If there is actual release or discharge data, include it in 
Section 2.2.1 , Existing Data. If information regarding releases or discharges is 
unknown, state so. 

2.1.3 Waste Characteristics 

In this section briefly summarize the potential contaminants that may be present at the PRS 
based on PRS description and operational history. Begin this section with the following 
paragraph: 

,.his section addresses the potential contaminants that may be present at this PRS 
based on the information contained in Section 2.1.1, Site Description, and Section 
2.1.2, Operational History. This information is potentially relevant towaste'only to the 
extent that solid waste,' as that term is defined under RCRA, is subsequently 
generated at this PRS. This discussion of potential contaminants in no way implies that 
the materials present at this PRS are solid waste'orl'lazardous waste'as those terms 
are defined under the New Mexico Statutes Annotated (NMSA), the New Mexico 
Administrative Code (NMAC), RCRA, HSWA, SWDA, or other statutes or regulations." 

2.2 Investigatory Approach 

2.2.1 Existing Data 

2.2.1.1 Nonsampllng · 

This section should describe nonsampling investigations (e.g., geophysical surveys, threatened 
and endangered species surveys, wetland delineation, key elements of AP-4.5 assessments, 
radiological walkover surveys, waterflow data, etc.) that have occurred at the PAS. Do not simply 
refer to the work plan or other archival documents for information regarding the previous 
investigations (see the guidance on referencing archival documents under Section 2.1.2). 

Address the following items: 

• Summarize the nonsampling data that are available for the PRS (i.e., data that are not 
based on analysis of a discrete sample) and that are pertinent to the site conceptual 
model and the sampling design. Include both ER investigations and non-ER 
investigations (e.g., ongoing LANL Environmental Surveillance work, etc.). Provide the 
collection dates for these data, and identify the organization that collected the data 
(e.g., ESH, ER, etc.). 

• Include data from known releases or discharges that occurred at the PRS (e.g). This 
discussion should include both permitted and unpermitted releases or discharges (e.g., 
stacks, spills, etc.). Include detected contaminant concentrations, and the volumes, 
periods, and durations of releases or discharges. If information is unknown, state so. 

• Discuss the data and results of each nonsampling investigation and include a 
summary table if appropriate (use judgment as to format). If providing summary tables, 
use separate tables for various media (e.g., water, soil and tuff, etc.) 

If no previous nonsampling investigations have been performed, indicate that no previous 
investigations have been performed at the PRS. 
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2.2.1.2 Sampling 

This section should describe sampling investigations that have occurred at the PRS, including 
previous sampling efforts (e.g., RFI, environmental surveillance, fixed-point [discrete sample] 
radiological surveys, etc.). Do not simply refer to the work plan or other archival documents for 
information regarding the previous investigations (see the guidance on referencing archival 
documents under Section 2.1.2). 

Address the following items: 

• Summarize the sampling investigations that have occurred at the PRS (i.e., data that 
are based on the analysis of a discrete sample) and that are pertinent to the site 
conceptual model and the sampling design. Include both ER investigations and non
EA investigations (e.g., ongoing LANL Environmental Surveillance work, etc.). Provide 
the dates of field work for all previous investigations, and identify the organization 
conducting the investigation (e.g., ESH, ER, etc.). 

• Discuss the data and rerults of each investigation and include a summary table of the 
analytical results (use judgment as to format). For previous RFI investigations that 
provide input to the conceptual model presented in Section 2.2.2, include a summary 
table of the investigation results that provides enough information to adequately 
support the conceptual model. When data from previous investigations are not 
sufficient to support the conceptual model, state why the existing data are inconclusive 
and refer to Section 2.2.2.3, Data Gaps for a detailed discussion. For broader data 
such as surveillance data, summarize the data and provide a reference for the 
complete data set (Editors, it is not necessary to attach the complete data set in the 
SAP). 

-- -~ _,;. 

• If relevant, include a figure (or multiple figures if needed) showing sampling locations 
for each investigation. 

If no previous sampling investigations have been performed, indicate that no previous 
investigations have been performed at the PRS. 

2.2.2 Conceptual Model 

Sections 2.2.2.1 and 2.2.2.2 should present the conceptual model of contaminant occurrence 
and distribution at the PRS being investigated. This model is based on archival information 
and/or previous field investigations. The individual components of a conceptual model described 
in this outline are not universally applicable at all PASs. The conceptual model should be 
sufficient to support the rational for the sample collection design. The author should use 
judgment to ensure that the level of detail in these sections is appropriate to address the 
complexity and existing knowledge for the PAS. 

2.2.2.1 Nature and Extent of Contamination 

Summarize the relevant information pertaining to the operational history and physical setting 
presented Sections 2.1.1 and 2.1.2. This may include the following items: 

• The boundaries of the PRS investigation (e.g., the toe of the colluvial slope below an 
outfall, a topographic feature constraining migration, the boundary of an adjacent 
investigation or remedial action, etc.) 

• The time period of releases at the PAS. 

• The estimated types, quantities, and physical form of environmental media potentially 
receiving contaminant releases at the PAS. 
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• The site topography, soil properties, vegetative features, and hydrological properties of 
the PRS. This should include, if relevant, alluvial or perched aquifers, the distance to 
the main aquifer, the locations of nearby springs and seeps, etc., and the potential 
hydraulic interconnections between them. 

• Anthropogenic activities that may have disturbed the PRS subsequent to releases. 

Describe the current understanding of the nature and extent (both vertical and horizontal) of 
potential contaminants that may be present above background. Refer to the relevant data 
presented in Sections 2.2.1.1 and 2.2.1.2. This may include the following items: 

• Graphical presentation of the extent of contamination when appropriate and feasible 
(e.g., a cross section showing vertical definition and a topographic map showing 
horizontal definition). 

• Discussion of the adequa;y of existing sample analyses to identify potential 
contaminants at the PRS. 

• Discussion of whether the observed types and locations of contaminants are consistent 
with the PRS history and environmental setting. 

• Discussion of whether assumptions used to select sampling locations are consistent 
with expectations derived from the PRS history and environmental setting. 

• Analysis of spatial and/or temporal trends to establish extent. This might include 
answering questions such as the following: Are complicating factors (e.g., variability in 
soil characteristics such as organics content) potentially affecting the observed spatial 
distribution? Provide an attachment for specific statistical methods and calculations 
employed. 

If statistical methods are used to estimate contaminant concentrations (e.g., kriging or some 
other interpolation method}, briefly discuss the methods used and why they were used. Refer to a 
detailed description of the methodology in the IWP and/or a statistical attachment to this SAP~· If 
applicable, include isopleth maps of contaminant distributions here or, if they interfere with the 
flow of the text, place them in the statistical attachment to this SAP and reference them here. 

2.2.2.2 Fate and Transport 

This section should identify and provide a discussion of the chemical and physical aspects of 
environmental fate. Discuss the consequences of environmental distribution of contaminants for 
sampling activities. 

Identify and discuss the chemical and physical aspects of transport and partitioning among 
various environmental media. Discuss chemical and biological transformation and degradation in 
various environmental media, including what is known about chemical speciation, biotic and 
abiotic mechanisms of environmental transformation, and transfer of contaminants among 
environmental media. This may include the following items: 

• Prediction of chemical valence states and associated complexes based on pH and 
redox conditions. 

• Susceptibility of contaminants to chemical degradation such as hydrolysis and 
photolysis and the human health or ecological significance of possible breakdown 
products. 

• Susceptibility of contaminants to biotic (microbial) degradation and their possible 
breakdown products. 
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• Affinity of contaminants for soil (adsorption), water (solubility) and air (volatility) 
phases of soil, sediment, or tuff. Discuss the likely fate of contaminants among these 
compartments and, if possible, the residence time of these contaminants in the 
environment. 

• Chemical characteristics affecting contaminant migration (including vapor pressure, 
solubility, organic carbon partitioning coefficient, etc.) and their interpretation. This 
may also include volatilization potential for individual contaminants, sorption, 
desorption, and bioconcentration in biota. 

• Relevant atmospheric parameters including wind roses, measured airborne particulate 
concentrations, etc. 

• Vertical migration in the saturated zone and erosion of potentially contaminated soil as 
a potential contaminant transport pathway. 

• Infiltration and leaching of contaminants into soil and/or tuff with surface water. This 
evaluation may include, if applicable, retardation characteristics, fracture flow 
dynamics, etc. 

• Groundwater transport parameters, if applicable, such as direction of flow, hydraulic 
conductivity, retardation factors, etc. 

• Potential for transport in surface water including sheet flow and channels as identified 
in LANL-ER-AP-4.5. 

• Potential for uptake transport of contaminants in the food chain with particular 
emphasis on biomagnification. 

• In a generic sense, identify pathways by which exposure can occur for both human and 
ecological receptors. 

If relevant, discuss in detail the point- at which the Canyons Focus Area (or other potential 
analysis area) will supplement or take over the investigation for further analysis. Provide the 
rationale for the hand off. 

2.2.2.3 Data Gaps 

Describe information gaps or uncertainties in the conceptual site model. Specifically, identify 
where the current understanding of the PRS remains incomplete or limited by the quantity, 
location; the spatial variability of PRS contamination; incomplete site history; etc. 

2.2.3 Sampling Activities 

In this section, describe the sampling design and the rationale for the design based on the site 
conceptual model presented in Section 2.2.2. This section is PAS-specific only and intended to 
identify the assumptions underlying the design, such as: 

• expectations about spatial distributions and levels of contamination; 

• the rationale for selecting sampling locations; 

• whether the sampling design was influenced by the existence and reliability of field kits 
and other on-site analytical tools; 

• collocation of contaminants or the use of indicator contaminants; 
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• how nonsampling activities (e.g. radiological survey) will be used to guide sampling; 
and 

• physical and temporal constraints affecting the design. 

• collocation of contaminants. 

Describe with the appropriate level of detail the sampling design that will be used (e.g. grid 
sampling, judgmental approach, or a statistically based design). If some of the items in Section 
2.2.3, apply to all PRSs presented in this SAP, the material should be presented only once in 
Section X.1 , Data Quality Objectives, rather than repeating the information numerous times. 
Some discussion of the sampling design may be better presented in Sections 2.2.3.1, 
Contaminant Source, and 2.2.3.2, Media Characterization. Authors may use judgment in the 
presentation of this material. 

Note: for a given PRS it is possible that both Sections 2.2.3.1 and 2.2.3.2 (below) may apply; or 
only one of these sections may be applicable. 

Describe the following as appropriate: 

• Evaluation of the investigation data including statistical analyses and target levels with 
which PRS data will be compared. 

• Identify sources of information for statistical or other comparisons as appropriate. 
Sources of information may include background data sets, previously collected 
baseline data, or data from an upgradient well, etc. 

• Identify data quality assessment information to be collected to verify critical 
assumptions. 

• Describe how data usability will be evaluated with respect to the assumptions and 
requirements of the SAP design. For example, describe how field screening data will 
be correlated with fixed laboratory results. 

• Discuss reasonably anticipated contingencies that might lead to major variances from 
this SAP. Be sure that these contingencies are sonstrained by follow the requirements 
of 'Accelerated Corrective Action Approach" ( NMED RCRA Permits Management 
Program Document Requirement Guide, March 4, 1998, Section III.C.1 ). 

Conclude this section with the following statement: 'Based on the sampling design discussion 
above and in Sections 2.2.3.1 and 2.2.3.2, the samples to be collected are presented in Table 
XX and the sampling locations are shown on Figure XX." 

• Provide a table (or tables) of all samples to be collected, including analytical and 
QAJQC samples. Include the analytical suites and methods to be requested for each 
analytical sample, sample matrixes and/or geological media, and planned sampling 
depths and/or intervals. Include in the table the type of sample to be collected (e.g., 
grab). If samples are a type other than grab samples, provide the sample type and 
method. If water samples are proposed, include in the table whether samples are 
filtered or unfiltered. 

• Include a figure showing sample locations (including field duplicate samples) and the 
area where nonsampling investigations (such as geophysical investigations) will be 
conducted, if any. If it does not detract from the presentation, use different symbols to 
distinguish between surface and subsurface samples. 

2.2.3.1 Contaminant Source 
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Contaminant source sampling includes sampling the actual source of contamination that may 
have been released at the PRS, such as the contents of drums, pipes, tanks, etc., and/or 
materials of construction such as the wall of a tank or a building foundation. Contaminant source 
sampling may be conducted for determining the nature of potential contaminants, and may 
provide an upper estimate of levels of contamination. The purpose of contaminant source 
characterization may include the following: · 

• determining the presence or absence of the contaminants at the source; 

• determining the nature (type) of contaminants present at the source; 

This section should present the details of the field and sampling activities to be performed. 
Citations of SOPs and other procedures to be followed in implementing the sampling activities 
are presented in Section 4.0. Be sure to address the following items (as applicable): 

• Summarize the nonsampling activities (e.g., core and/or borehole logging, periodic 
flow measurements, geophysical surveys, geomorphologic surveys, etc.). 

• Summarize the sampling activities, inc!uding the number of samples to be collected 
for both field screening measurements and fixed lab analyses, the media they will be 
collected from, the types of samples to be collected, etc. If portions of the PRS are not 
sampled, say so and state why (e.g., the PRS is active, etc.). Indicate the rate or 
frequency of field QA/QC sample collection for each matrix. 

• Describe proposed installation of air, groundwater, and/or surface water monitoring 
stations. Refer to Section 4.3, Field Activities for installation details. 

• Describe the number and types of field screening measurements and/or surveys (e.g., 
FIDLER, in-situ XRF, etc.) to be used. It is not necessary to include data collected 
exclusively for health and safety. Provide the type of field-screening instrument(s) 
used, and the general frequency and range of levels detected for the chemicals 
investigated with each type of instrument. Use judgment as to whether to use table 
format. 

• If applicable, explain how selection of samples for laboratory analyses will be based on 
the results of field surveys and/or field screening measurements. 

• Describe contingency plans and provide criteria to be used by the field team to 
determine when a contingency plan should be invoked. 

If no contaminant source sampling is planned, state that no sampling is planned. 

2.2.3.2 Media Characterization 

Media characterization sampling at a PAS addresses media impacted by the release. Impacted 
media may include soil, sediment, tuff, water, air, and biota. The purpose of media 
characterization may include the following 

• determining the presence or absence of the contaminants in various media at the 
PRS; 

• determining the nature (type) of contaminants present at the PRS; 

• bounding the extent of contamination; or 

• characterizing physical properties of the affected media e.g. soil porosity, particle size, 
permeability, etc., that influence contaminant fate and transport. 
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This section should present the details of the field and sampling activities to be performed. 
Citations of SOPs and other procedures to be followed in implementing the sampling activities 
are presented in Section 4.0. Address as applicable all the items described in Section 2.2.3.1, 
Contaminant Source. 

If no media characterization sampling is planned, state that no sampling is planned. 

3.0 PRS Y-PRS Y DESCRIPTOR 

Repeat all information provided in section 2.0 for each PRS covered by this SAP. 
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X.O DATA COLLECTION DESIGN AND PROCEDURES 

X.1 Data Quality Objectives 

Describe how the data collected under this SAP will be used for decision-making, including how 
the usability and adequacy of the data will be determined. Keep in mind that this section 
applies globally to all PRSs presented in this SAP. 

Address the following as appropriate: 

• Describe how nonsampling activities (e.g. radiological survey} will be used to guide 
sampling. 

• Discuss the physical and temporal constraints affecting the design. 

• Evaluation of the investigation data including statistical analyses and target levels with 
which PRS data will be compared. 

• Identify sources of information for statistical or other comparisons as appropriate. 
Sources of information may include background data sets, previously collected 
baseline data, or data from an upgradient well, etc. 

• Specify requirements that will insure that analytical detection limits will be adequate to 
detect chemicals at levels of concern 

• Identify data quality assessment information to be collected to verify critical 
assumptions. 

• Describe how the precision and accuracy of measurements will be assessed. 

• Describe how data usability will be evaluated with respect to the assumptions and 
requirements of the SAP design. For example, describe how field screening data will 
be correlated with fixed laboratory results. 

• Describe how the data adequacy for meeting the objectives of the SAP will be 
determined. The data assessment process described in Section D of the ER Project 
OAPP in Chapter 4.0 of the 1996 IWP (ER 10 # 57368} should be referenced if 
applicable. 

• Discuss reasonably anticipated contingencies that might lead to major variances from 
this SAP. Be sure that these contingencies are eonstrained by follow the requirements 
of 'Accelerated Corrective Action Approach" ( NMED RCRA Permits Management 
Program Document Requirement Guide, March 4, 1998, Section III.C.1 }. 

Consider including a decision logic diagram to be followed in order to implement this SAP. The 
diagram may address requirements to be followed for data collection, for data evaluation, to 
determine the need for additional data, etc. 

If points of discussion provided in Section X.1 above apply only to a specific PRS presented in 
this SAP, the material should not be presented here, but rather in Section 2.2.3, Sampling 
Activities. 
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X.2 Quality Assurance/Quality Control 

Specify the type, number, and frequency field quality assurance/quality control (QAIQC) samples 
(such as field duplicates or rinsate blanks) to be collected and submitted for fixed lab analysis. 

If the use of site-specific performance evaluation (PE) samples is planned, describe the types of 
samples and how the sample results will be used. 

State that all QA/QC activities associated with field measurements and surveys will be carried 
out as specified in the applicable SOP. 

X.3 Field Activities 

This section should provide a level of detail that makes the sampling activities outlined in 
Section 2.2.3 third-party implementable. Cite all applicable SOPs and procedures. Refer to the 
appropriate sections of the ER Project QAPP in Chapter 4 of the 1996 IWP (ER ID # 57368). 

The following items should be addressed. 

• Describe surveying and permanent marking of survey and sample locations. 

• Describe PRS preparation for surveys and sampling. 

• Describe sampling methods to be used, citing SOPs. Consider use of a table format 
for lengthy lists. 

• Provide details for the proposed installation of air, groundwater and/or surface water 
monitoring stations. If the installation of wells is planned, include a detailed description 
of the well construction with reference to well types described in the Hydrogeologic 
Work Plan. 

• Identify screening instruments, field test kits, etc. to be used, citing SOPs. 

• Describe auxiliary field measurements to be made, e.g., dry sieving to determine 
particle size fractions. 

• Describe the laboratory analytical methods to be used. Cite the ER Project statement 
of work for analytical services for routine services. If nonroutine analyses are planned, 
describe special requirements. Specify special requirements such as quick turnaround 
or special sample cleanup. 

• Describe and cite the appropriate SOPs that will be followed for sample control and 
documentation; for handling, packaging, and shipping of samples; for data tracking; 
and for data management. The ER Project OAPP may be cited as appropriate. 

• Describe the verification and validation procedures for analytical data. The ER Project 
OAPP may be cited as appropriate. 

X+1.0 PROJECT MANAGEMENT 

X+1.1 Project Scheduling and Reporting Requirements 

Provide a schedule for the activities described in this SAP including anticipated start and finish 
dates for field work. Anticipate the length of time each field activity will require and include time 
for analyses of samples, data assessment, and preparation of reports. Identify the organizations 
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responsible for performing the sampling. State the expected frequency and content of ~eports 
and, if possible, provide the expected deliverable date for reports to DOE and/or the AA. 

X+ 1.2 Health and Safety Plan 

Use the following statement: 1\ site-specific Health and Safety Plan will be developed in 
accordance with The Environmental Restoration Project Site-Specific Health and Safety Plan 
(SSHASP), LANL EM/ER:95-PCT-012, April 13, 1995 (ER ID # 56448)." These ER ID numbers 
will be verified and, if necessary, corrected. 

X+ 1.3 Investigation-Derived Waste Plan 

Use the following statement: 1nvestigation-derived waste, if any, will be handled in accordance 
with LANL-ER-SOP-1.06 (ER ID # 57367)." These ER ID numbers will be verified and, if 
necessary, corrected. 

X+ 1.4 Community Relations Plan 

Use the following statement: Community Relations are governed by the Public Involvement 
Plan in Chapter 7 of 1996 IWP (ER ID # 57368)." These ER ID numbers will be verified and, if 
necessary, corrected. 

REFERENCES -- ·--~ -- .... 

LANL (Los Alamos National Laboratory). "Los Alamos National Laboratory Environmental 
Restoration Program Standard Operating Procedures," Los Alamos National Laboratory report, 
Los Alamos, New Mexico. (ER ID # 57367). These ER ID numbers will be verified and. if 
necessary, corrected. 

Project Consistency Team. "Project Consistency Team (PCT) Policy Memo Notebook," 
(Controlled), Environmental Restoration Project, Los Alamos National Laboratory, Los Alamos, 
New Mexico. (ER ID # 56448). These ER ID numbers will be verified and, if necessary, 
corrected. 

LANL (Los Alamos National Laboratory), December 1996. "Installation Work Plan for 
Environmental Restoration Program," Revision 6, Los Alamos National Laboratory Report LA
UR-96-4629, Los Alamos, New Mexico. (ER ID # 57368). These ER ID numbers will be verified 
and, if necessary, corrected. 
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RESOURCE CONSERVATION AND RECOVERY ACT 
FACILITY INVESTIGATION REPORT 

GENERAL GUIDELINES 

LOS ALAMOS NATIONAL LABORATORY 
ANNOTATED OUTLINE 

The section headings in this outline were distributed to all New Mexico Environment Department (NMED) 
regulated facilities at a workshop on March 4 and 5, 1998. At that workshop, NMED mandated that every 
Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) report submitted to the 
State after March 4, 1998, must follow the numbered and lettered section headings in this outline. 

The annotation in this outline was developed by Los Alamos National Laboratory (LANL or the 
Laboratory) and NMED to clarify the contents in each section. The annotation addresses a wide range of 
site complexities, and some items may not be applicable for all sites. If the information called for in the 
annotation is available, it should be provided. If the information called for is currently unknown or 
unavailable, do what is reasonable to provide it, but do not perform a study to provide such information 
unless it is integral to the potential release site (PRS) decision. Check with the Regulatory Compliance 
Focus Area Leader (Tori George at 5-6953, torig@lanl.gov) before undertaking such a study. 

Follow this outline when preparing RFI reports unless permission to deviate is obtained. All requests for 
deviation should be addressed to the Regulatory Compliance Focus Area Leader (Tori George at 5-6953, 
torig@ lanl.gov), who will coordinate discussion with the State. Deviations will be permitted for cases in 
which adherence to the outline compromises technical quality. 

Follow these general guidelines throughout the document: 

• The audience is the public. Write the report so that the public can understand the 
rationale for each PRS decision. 

• Do not submit the RFI report if the data did not meet the objectives. 

• Include all details relevant to the decisions presented. 

• If PRSs are near one another or potentially affect the same media with similar 
contaminants, treat them together rather than as isolated units. Further guidance for 
aggregating PRSs will be developed by the Analysis and Assessments Focus Area to 
ensure that cumulative ecological and human health issues are appropriately addressed. 

• It is not sufficient to state that relevant information is available in the work plan or other 
archival documents. The reader should not have to read the work plan or other 
documents to understand the PRS description, operational history, or any other 
information relevant to the site. Include all relevant details and descriptions from 
previous documents using one of the following methods: 

The preferred method is to quote the relevant material verbatim, providing 
enough reference information for the reader to locate the original material 
(include both section numbers and page numbers). If terminology in the 
quotation is no longer in use, provide current terms in brackets following 
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out-of-date terms. This should be explained in the introduction to the quotation. 
The following is a sample quotation introduction: 

'fhe following information was reproduced from Section 3.4.1, pages 56-58, of 
the RFI Work Plan for OU 1234 (LANL 1992, ER ID12345). Certain terminology 
in the work plan is no longer in use. Therefore, current terms are added in 
brackets following the out-of-date terms in this quotation." 

When the quotation is so lengthy that it would break up the flow of the text, 
summarize the information, providing enough reference information for the 
reader to locate the original material (include both section numbers and page 
numbers). 

When new information has become available since the work plan was submitted, 
summarize the information from the work plan and discuss the changes that 
have occurred. The new write-up should provide a complete account that 
incorporates previous information with current understanding. 

• Each focus area is responsible for establishing reference sets in the LANL 
Environmental Restoration (ER) Project Reference Library following the guidance in the 
reference library quality procedure (currently in preparation). These reference sets 
should include all archival documents, methodology documents, technical guidance, etc. 
referenced in Administrative Authority (AA) submittals. Note that the ER Project Office 
will be responsible for submitting project-wide documents such as the Installation We~ ~·.~ 

Plan. Also, it is not necessary to resubmit previously submitted work plans, sampling and 
analysis plans, RFI reports, voluntary corrective action (VCA) plans, VCA completion 
reports, etc. Documents that apply only to this RFI report may be attached in Appendix 
G-2.0, Referenced Documents. Guidance on referencing documents and submitting 
reference materials to the AA can be obtained from ER Project technical editors. 

• If a no further action (NFA) recommendation is based largely on archival documents and 
the documents can no longer be located, it will be necessary to find another basis for 
justifying the NFA decision. 

• The body of the RFJ report should include only PRS-specific information relevant to 
portraying the PRS and understanding the decision presented. General information that 
applies to all of the PRSs in the document (e.g., descriptions of the technical area (TA) 
or general area containing the PRSs, descriptions of the statistical approaches, etc.) 
should be presented in the appendixes. 

• Add appendixes as needed following Appendix G to include necessary information that 
does not belong in the body of the report or in one of the existing appendixes. 

• Add attachments to this document as needed. Be sure to include a cover sheet for each 
attachment that explains what the attachment contains and gives the title and date of the 
RFI report with which the attachment belongs. 

• If a section called for in the outline does not apply to the PRS being discussed, indicate 
that the section is not applicable for the PRS and provide a rationale. Provide the 
statement and rationale under the highest appropriate section number, and omit all 
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sections that fall under the general section (e.g., if the statement falls under Section 
2.4.3, omit Sections 2.4.3.1 and 2.4.3.2). 

• The AA and the public need to be aware that we considered all of the items specified in 
this outline. If an item called for in the annotation is unknown or unavailable, state that it 
is unknown or unavailable (e.g., no interflow map is available for this PRS, the amount 
of liquid released is unknown, etc.). 

• Present the PRSs in sequential order unless there is a reason for presenting them in a 
different order (e.g., it might make sense to organize related PRSs together). 

• Create subheadings under the sections in this outline as needed to organize the text, but 
do not number the additional subheadings. Use bold font to set them apart. 

• Use consistent units for all measurements in the report, especially when reporting 
concentrations for chemicals of potential concern in soil/sediment and water samples. 
Clearly identify the units for all numbers in all tables in the report. 

• Provide sample identification (ID) numbers, analyte concentrations, and comparison 
values in text discussions. For example, it is not sufficient to say, Mercury was present 
at levels exceeding the screening action level (SAL)."Say instead, Mercury was present 
in sample 0153-96-4567 at 1 00 mg/kg, which exceeds the SAL of 23 mg/kg." Note that 
this bullet does not apply for summary sections where information may be presented 
more briefly. 

• It is the data useiS responsibility to present data from the Facility for Information 
Management, Analysis, and Display (FIMAD) in the appropriate format. This includes 
using the proper number of significant figures. Improper use of significant figures could 
indicate to the reader a lack of professionalism and inattention to the data sets being 
presented, thus presenting a poor image of the Laboratory. It is important to document 
an impact to a decision resulting from rounding data values. Make sure the data 
presentation is logical and defensible. 

• When discussing structures, provide both the structure number and a brief statement of 
what the structure is. For example, it is not sufficient to refer to 'Structure TA-32-6." 
Refer instead to 'Structure TA-32-6, a valve house containing access points to piping at 
PRS 12-345."This information should be provided both on the first occurrence, and on 
all subsequent occurrences. If the description is too complicated to fit in the text or adds 
repetition to the report, a footnote may be used. 

• If ongoing actions (e.g., water monitoring) are discussed, cite documents that describe 
the actions. In the RFI report discussion, provide the frequency of the activity, the 
regulatory authority that drives the activity, the expected duration of the activity, etc. 

• Do not use jargon, LANL-specific terms, vague terms, or other imprecise language. Be 
explicit in all discussions and do not expect the reader to make assumptions or 
inferences based on limited information. 

• Use the term tegional aquifer''instead of 'tnain aquifer." 
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• When recommending a future corrective action for a PRS, use the general term 
'accelerated corrective action"rather than 'Voluntary corrective action"or 'Voluntary 
corrective measure."Note the following: 

VCAs are typically low-cost, short-term corrective actions. Approval for a VCA 
must be obtained from the AA before proposing a PRS for NFA. Sites 
appropriate for VCAs are typically low priority sites. 

Voluntary corrective measures (VCMs) are performed on relatively small-scale 
sites with obvious remedies that require enhanced regulatory involvement 
because of complexity, cost, or location. the AA must approve the VCM plan 
before field activities, and approve the VCM report before the PRS is proposed 
for NFA. 

• Follow ER Project formatting standards for font, type size, header and footer style, 
references, and other formatting issues. A template for the appropriate format is 
available through the ER Project technical editors. 

• Format textual references using ER ID numbers rather than Master Reference List or 
other reference numbers, and include reference set and tab numbers for locating 
referenced documents in the reference library (see the General Guidelines for 
information about this library). Contact an ER Project technical editor for further 
information. 

• Be sure to use an ER Project technical editor as you plan, write, and produce RFI 
reports. ER Project technical editors will be updated regularly on changes to this outline. 
Involving an editor early in the RFI reporting process will help to ensure that the 
document meets current standards for content and format, and that it is submitted on 
schedule. 
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EXECUTIVE SUMMARY 

The executive summary should be synopsis of the entire document, including the description and history, 
the investigation activities, and the results, conclusions, and recommendations for each potential release 
site (PRS). The executive summary should be written after the document is complete. The contents of 
the executive summary will vary depending on the issues at the PRS, but all of the items discussed in 
these annotations should be included. 

Briefly summarize the PRS description and operational history. Address the following items: 

• Provide the PRS numbers and types for the PRSs included in the report, and indicate 
whether each PRS is an area of concern (AOC) or a solid waste management unit 
(SWMU). Identify the PRS components (e.g., leach fields, outfalls, inlet pipes, outlet 
pipes, manholes, etc.) and the structures and features associated with the PRS 
(e.g., buildings, tanks, roads, fences, paved areas, curbing, drainage features, etc.). 

• If PRSs are grouped for evaluation, provide the logic for grouping them (e.g., geographic 
location, similar contaminants, similar unit types, contribution to the same problem, etc.). 

• Explain the relationship of the PASs to the facility, technical area (TA), or other general 
area that contains them, and describe the specific location of each PRS. 

• If it is relevant to the recommendations, briefly describe the PAS-specific topography, 
surface geology, geomorphology, and hydrology. 

• Indicate whether each PRS is active or inactive, and discuss the current and antidpatea ~ ~ 
future operations and land use. 

• Summarize the past operations at the PRS, including basic operational activities, 
maintenance activities, cleaning and storage of equipment, and waste management 
practices. Provide the dates for these activities. Discuss the processes that may have 
contributed to contamination and the chemicals used at the PRS that contributed to the 
list of chemicals of potential concern (COPCs). 

• Describe how contaminants were dep)sited at the PRS before the Resource 
Conservation and Recovery Act (RCRA) facility investigation (RFI), including quantity, 
physical form (i.e., solid, liquid, or gas), physical description (e.g., powder, oily sludge, 
etc.), and general chemical class (e.g., acid, base, solvent, etc.). 

• If relevant, briefly summarize the findings of past data (e.g., contaminants previously 
identified) and the main implications of these findings. 
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Briefly summarize the investigation activities. Address the following items: 

• Summarize the questions to be answered by the data, and state whether this is a first 
(i.e., Phase I) or continued (i.e., further or Phase II) investigation. 

• Briefly describe the investigation activities and the types of data collected. Include field 
survey types, field screening types (both to support sampling locations and PAS 
decisions), and sampling types (e.g., surface, subsurface, augering, drilling, trenching, 
monitor-well completion, etc.). 

• Summarize the analyses conducted for each PAS and rummarize concerns about the 
quality of the data. 

Briefly summarize the results and recommendations. Address the following items: 

• Summarize the results of the human health screening and/or risk assessment, the 
ecological screening and/or risk assessment, and the other applicable assessments. Do 
not use screening assessment terminology or compare the data to screening action 
levels. Instead, focus on the conclusions of the data assessment, listing the COPCs for 
the PAS and making general statements such as the following: 

'Based on the analytical results, barium, aluminum, and copper were identified as 
COPCs for this PAS. These chemicals are not anticipated to impact human health or 
ecological receptors based on the site assessments conducted." 

• Summarize what is known about the nature and horizontal and vertical extent of 
contamination. State whether the extent has been bounded and whether contaminants 
are being transported beyond the PAS boundaries and by what mechanism. 

• Identify gaps in the data and justify the assumptions that address these gaps. 

• For each PAS, summarize the conclusions and recommendations and the rationale 
behind them, including the assumptions made in the revised site conceptual model. 

• If relevant, briefly discuss how and at what point the Canyons Focus Area (or other 
potential analysis area) will supplement or take over the investigation. 

• Provide a projected schedule of activities associated with PASs not recommended for no 
further action (NFA). If PASs need to be added to Module VIII of the Laboratoi)S 
hazardous waste facility permit, provide a projected date for the submission of a request 
for permit modification 

Include a table following Example Table ES-1, and state that it provides summary information for each 
PAS. Provide the current NFA criterion in the table when NFA is recommended, and reference the New 
Mexico Environment Department RCRA Permits Management Program Document Requirement Guide 
(NMED 1998, EA 10 57897). 
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PRS PRS 
Number Description HSWA" 

0-001 Outfall Yes 

0-003 Inactive Yes 
septic tank 

0-004 Drum storage No 
area 

0-005 Storage No 
container area 

0-006 Sump and Yes 
drain line 

EXAMPLE TABLE ES-1 

SUMMARY OF PROPOSED ACTIONS 

Radionuclide Proposed Rationale for 
Component" Action Recommendation 

Yes NFA, Criterion 5c RCRA and radionuclide 
contamination are below SALs. 

No Accelerated Cleanup RCRA contamination exceeds 
SALs; remedy obvious. 

No Further Investigation Nature and extent of 
contamination unknown. 

Yes Accelerated Cleanup Radionuclide contamination 
exceeds SALs; remedy 
obvious. 

Yes Further Investigation RCRA contamination is below 
SALs. Radionuclide 
contamination will be 
addressed. 

a If the site is listed in Module VIII of the Laboratory's Hazardous Waste Facility Permit, then "yes" applies. Otherwise, "no" 
applies. 

b. If a release has occurred at the PAS and radionudides are associated with the release, then "yes" applies. Otherwise, "no" 
applies. 

Section 
Number 

2.0 

3.0 

4.0 

5.0 

6.0 

c. NFA Criteria are listed in Section II.B.4.a.(4).(b), "No Further Action (NFA) Proposals Criteria," in the NMED RCRA Permits 
Management Program Document Requirement Guide (NMED 1998, ER ID 57897). 

Note: The information in this table is example data. The footnotes should be included in the table. 
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1. 0 INTRODUCTION 

This section is intended to be a brief overview of the contents of the report. For most reports, this section 
should not exceed two pages. Begin this section with the following paragraphs: 

"Los Alamos National Laboratory (LANL or the Laboratory) is a multi-disciplinary 
research facility owned by the Department of Energy (DOE) and managed by the 
University of California. The Laboratory is located in north-central New Mexico 
approximately 60 miles northeast of Albuquerque and 20 miles northwest of 
Santa Fe. The Laboratory site covers 43 square miles of the Pajarito Plateau, 
which consists of a series of fingerlike mesas separated by deep canyons 
containing ephemeral and intermittent streams that run from west to east. Mesa 
tops range in elevation from approximately 6,200 ft to 7,800 ft. The eastern 
portion of the plateau stands 300 to 900 ft above the Rio Grande. 

The Laboratory's Environmental Restoration (ER) Project is involved in a national 
effort by the DOE to clean up facilities that were formerly involved in weapons 
Q!Q@_gj_Qn. The goal of the ER Project is to ensure that DOE's past operations do 
not threaten human or environmental health and safety in and around Los Alamos 
County, New Mexico. To achieve that goal, the ER Project is currently 
investigating sites potentially contaminated by past Laboratory operations. 

The sites under investigation are either solid waste management units (SWMUs) 
or areas of concern (AOCs). In the LANL ER Project, SWMUs and AOCs are 
collectively referred to as potential release sites (PASs)." 

Next, establish the regulatory context for the investigation by including the following text: 

''This investigation, including sampling and analysis, is conducted under the 
requirements of the Resource Conservation and Recovery Act (RCRA)." 

If the report addresses SWMUs and/or AOCs that are included in Module VIII of the Laboratory's 
Hazardous Waste Facility Permit, also include the following text: 

"For PASs [list PASs], the investigation is in accordance with the Hazardous and 
Solid Wastes Amendments of 1984 (HSWA) and follows the requirements in 
Module VIII of the Laboratory's Hazardous Waste Facility Permit (EPA 1990, ER ID 
01585). Module VIII was issued to the Laboratory by the US Environmental 
Protection Agency (EPA) on May 23, 1990;and modified on May 19, 1994." 

If sampling and analyses for radionuclides are discussed in this report, include the following text: 

"Radionuclides are regulated under DOE Order 5400.5, 'Radiation Protection of 
the Public and the Environment' (proposed rule 10 CFR 843.5 in 58 FR 16268). 
In this report, PASs [list PASs] have a radionuclide component." 

State that the current Installation Work Plan (IWP) (LANL 1996, ER ID 55574) describes the 
methodologies used in the investigation and analysis. Recent changes to data review and screening 
assessment methodologies may not be reflected in the current IWP. If a methodology currently in use is 
not in the current IWP, include a description of the methodology in the relevant appendix and state that it 
is included. 
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Address the following items: 

• Identify the PRS numbers and types for the PRSs included in the report. If PRSs are 
grouped for evaluation, present the logic for grouping them (e.g., geographic location, 
similar contaminants, similar unit types, contribution to the same problem, etc.) 

• Include a figure following Example Figure 1.0-1 and state that it provides an overview of 
the Laboratory and indicates the locations the technical areas (TAs) and the general 
locations of the PRSs discussed in the report. 

• Describe the organization of the report, and indicate that each PRS is discussed in a 
separate section (e.g., Sections 2.0, 3.0, etc.). 

• Describe the contents of each appendix. 

June 12, 1998 

State that a list of acronyms and a glossary of terms is located in Appendix A. 

State that the current and anticipated future land use of the general area that 
includes the PRSs (e.g., the facility, TA, or other general area) is discussed in 
detail in Appendix B-1.0, Operational History and Land Use. State that 
Appendixes B-2.0 through B-6.0 include a detailed discussion of the climate, 
geology, hydrology, ecological resources, and cultural resources for this general 
area. 

State that Appendix C includes the complete quality assurance/quality control 
(QA/QC) results. 

State that Appendix D provides an abridged version of the data for the 
investigation, and that the complete data have been submitted to the 
Administrative Authority (AA) in electronic format. 

If statistical calculations were conducted, state that Appendix E provides these 
calculations. 

If a human health or ecological risk assessment was conducted, state that 
Appendix F provides risk calculations. 

State that Appendix G-1.0 summarizes the administrative history of the PASs and 
provides copies of all AA correspondence and LANL's responses. State that 
Appendix G-2.0 contains documents referenced in this RCRA facility 
investigation (RFI) report that are specific to this report. Indicate that other 
references are or will be included in the appropriate reference set of the LANL ER 
Project Reference Library (see the General Guidelines for information about this 
library). 
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2. 0 POTENTIAL RELEASE SITE X-PRS X DESCRIPTOR 
(e.g., PRS 12·345-INACTIVE SEPTIC TANK AND ASSOCIATED OUTFALL) 

The information in the sections beginning with Section 2.0 should be PAS-specific. General information 
about the area that includes the PAS (e.g., the facility, TA, or other general area) should be presented in 
these sections only if it is relevant to the decision for the PAS. If it is not directly relevant, such information 
should be put in the appendixes. 

2.1 Summary 

This section should briefly summarize the investigation activities, results, and recommendations for the 
PAS. For most reports, this section should not exceed two pages. Address the following items: 

• Briefly describe the PAS (one or two sentences). 

• Summarize the questions to be answered by the data (this information should correspond 
to the problem definition section in the sampling and analysis plan [SAP]). State that 
details are included in Section 2.3.3, Preliminary Conceptual Model. 

• Summarize the RFI activities (e.g., the types and numbers of samples collected, the 
analyte suites for which samples were analyzed, stabilization activities, etc.). State that 
details are included in Section 2.3.4.2, Field Investigation. 

• Summarize what is known about the nature and extent of contamination. Briefly discuss 
the actual and potential migration of contaminants from the PAS. Identify gaps in the data. 
State that details are included in Section 2.3.5, Revised Site Conceptual Model. 

• Summarize the results of the human health screening and/or risk assessment and the 
ecological screening and/or risk assessment. State that details for the screening 
assessments are included in Section 2.4.2.1 for human health and Section 2.4.2.2 for 
ecological. If applicable, state that details for the risk assessments are included in Section 
2.4.3.1 for human health and Section 2.4.3.2 for ecological, and that all calculations are 
included in Appendix F, Risk Assessment Calculations. 

• Summarize the conclusions and recommendations for the PAS and the rationale behind 
them, including the assumptions made in the revised site conceptual model. State that 
details are included in Section 2.5, Conclusions and Recommendations. 

• If relevant, briefly discuss how and at what point the Canyons Focus Area (or other 
potential analysis area) will supplement or take over the investigation. State that details are 
included in Section 2.3.5.2, Environmental Fate. 

2. 2 Description and Operational History 

Indicate whether the PAS is an AOC or a SWMU, and state whether it is included in Module VIII of the 
Laboratory's Hazardous Waste Facility Permit. If it is not listed in Module VIII, explain why. 

2. 2. 1 Site Description 

This section should be a complete, stand-alone description of the PAS. The bolded headings are 
examples of how the site description might be organized. Authors may choose to organize this section 
differently, but all of the annotated items should be addressed. 
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Physical Description 

• Provide the PRS type (e.g., tank, dry well, firing site, etc.). 

• Indicate whether the PRS is active or inactive. 

• Provide the geographical location descriptor for the PRS (e.g., mesa top; mesa edge; 
canyon bottom; on, near, or in a water course; valley margin; flood plain; alluvial fan; 
colluvium; etc.). 

• Explain the relationship of the PRS to the facility, TA, or other general area that contains it. 

• Describe the location of the PRS (e.g., proximity to roads, location within theTA, location 
on the mesa top, etc.) 

• If known, provide the total surface area of the PRS based on the extent of contamination. 
If the extent of contamination is unknown, provide an approximate estimate or state that a 
discussion of the extent of contamination is included in Section 2.3.5, Revised Site 
Conceptual Model. 

• Identify all PRS components (e.g., leach fields, outfalls, inlet pipes, outlet pipes, 
manholes, etc.) and their construction materials. For each component, provide the 
dimensions and discuss the general physical condition and integrity. Discuss the spatial 
relationship of the PRS components. 

• Identify nearby structures and features (e.g., buildings, tanks, roads, fences, paved 
areas, curbing, drainage features, etc.), and discuss their spatial relationship to the PRS 
components. 

• Include a figure (or multiple figures as needed) following Example Figures 2.2-1 and 
2.2-2, and state that it shows the location of the PRS relative to its TA. Multiple figures 
may be used if necessary. Address the following in the figure: 

Clearly delineate the PRS boundaries. Note that the PRS boundary in the Facility 
for Information Management, Analysis, and Display (FIMAD) is usually a preliminary 
guess. The PRS boundary should be updated based on the estimated lateral 
extent of contamination if it has been determined. 

Individually identify all of the PRS components and the associated structures and 
features. 

Provide labeled coordinate tics for New Mexico State Plane Coordinates. 

• Include photographs of the site, and state that the photographs show the PRS in the 
context of the surrounding area. All components and structures associated with the PRS 
should be labeled on the photographs. Follow Example Figures 2.2-3 and 2.2-4. 
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Example Figure 2.2-1. Location of PRS XX-123 and associated physical features nearTA-XX. 
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Land Use 

• Discuss the current and anticipated future operations and land use of the PAS, all of the 
PAS components, and the associated structures and features. This information can be 
found in the 1995 update of the LANL Site Development Plan (LANL 1995, EA ID 
57224). Briefly discuss the accessibility of the PAS. Discuss proposed Environmental 
Management (EM)/EA decontamination and decommissioning (D&D) activities or facility 
management activities and their potential impact on the PAS. Follow the example below: 

''T A-12 is an industrial area currently used for plutonium research and processing. 
LANL does not anticipate any change from this industrial use for the operational 
life of the Laboratory (LANL 1995, EA ID 57224, pp. 11-12). TA-12 is a 
high-security area with restricted access. It is surrounded by two chain link fences, 
one of which is topped with barbed wire. These security measures effectively 
eliminate the possibility of inadvertent site intrusion. No D&D activities are 
currently proposed for this site." 

Relation to Other PRSs 

• Identify other PASs that potentially affect the recommendations for the subject PAS 
(e.g., nearby outfalls, firing sites, stack emissions, etc.), and provide the operational time 
frames for these PASs. If this does not apply, state that this is an isolated unit. 

Environment 

Discuss PAS-specific climatic information that differs from the information in Appendix B-2.G;~Iimate, or 
that might influence the decision for the PAS (e.g., wind direction for a firing site). State that detailed 
information is included in Appendix 8-2.0. 

Describe the PAS-specific geomorphology, surface geology, and topography, including PAS-specific 
features beyond those described in Appendix 8-3.0, Geology. Address the following items: 

• Provide the soil types and depth to bedrock, and state that descriptions of the soil types 
are included in Appendix B-3.2, Soils. If known, describe the soil properties 
(e.g., permeability, porosity, grain size distribution, etc.), and include an assessment of 
whether contaminants have affected these properties. 

• If it is relevant to the conceptual model, describe the occurrence of A, B, and C horizons. 

• Describe the percent and type of vegetative cover, and provide the average slope of the 
site. This information should be consistent with the LANL EA Assessment Process (AP) 
4.5 assessments included in Appendix 8-4.2.1, and also with the ecological scoping 
checklist included in Appendix F-2.0. The ecological scoping checklist should be used to 
develop the information in Section 2.4.2.2(a), Scoping. 

• Discuss topographic features where contaminants may collect at the PAS. 

Describe the PAS-specific hydrology including PAS-specific features beyond those described in 
Appendix 8-4.0, Hydrology. Address the following items: 

• Identify the watershed into which the site drains and whether the stream is ephemeral, 
perennial, or intermittent at the location of the PAS. 
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• Include a figure that shows all drainages, wetlands, springs, and streams within or adjacent 
to the PRS that represent potentially impacted media or are important to the conceptual 
model. If appropriate, this figure may be combined with Figure 2.2-1 and referred to here 
(see Example Figure 2.2-1}. In addition to the drainages, wetlands, springs, and streams, 
include the following in the figure: 

relevant groundwater and surface water monitoring stations, 

other PASs that potentially affect the recommendations for the subject PRS, and 

active and inactive local water-supply and production wells. 

• If applicable, discuss the potential for interflow in the soil or tuff. If interflow is a suspected 
contaminant migration pathway, be sure to evaluate its significance in Section 2.3.5, 
Revised Site Conceptual Model. 

• Describe man-made or natural hydraulic structures or features that might affect the site 
hydrology (e.g., pipelines; French drains; ditches; unlined ponds; septic tanks; NPDES 
outfalls; retention areas; topographic influences; geologic features such as fractures, 
surge beds, and faults; etc.). 

• Describe run-on and runoff at the PRS (including direction) and evidence of erosion. This 
information should be consistent with the LANL-ER-AP-4.5 assessments included in. 
Appendix B-4.2.1 . 

• Indicate whether the PRS includes debris in a watercourse. Contact the Regulatory 
Compliance Focus Area (Steve Veenis at 662-0606, sveenis@merrick.com) for a 
determination. If there is no debris in a watercourse at the PRS, state so. This information 
should be consistent with the LANL-ER-AP-4.5 assessments included in Appendix 
B-4.2.1. 

Cultural and Biological Resources 

• Indicate whether PAS-specific cultural resources are present. If none are present, state 
so. State that general information regarding cultural resources at the facility, TA, or other 
general area is included in Appendix B-6.0. 

• Indicate whether PAS-specific biological resources have been observed or are potentially 
present (e.g., threatened and endangered species, habitats, etc. as identified in the 
ecological scoping checklist). If none are present, state so. State that general information 
regarding ecological resources at the facility, TA, or other general area is included in 
Appendix B-5.0. State that the ecological scoping checklist is included in Appendix 
F-2.0. 

2. 2. 2 Operational History 

This section should be a complete, stand-alone description of the PAS-specific operational history. 
Include all activities associated with the PRS (e.g., stack emissions, dispersion from firing sites, activities 
in buildings that contributed to septic tanks, etc.). Do not simply refer to the work plan or other archival 
documents (see the General Guidelines for guidance on referencing archival documents). 
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Address the following items: 

• Describe past operations at the PRS, including basic operational activities, maintenance 
activities, cleaning and storage of equipment, and waste management practices 
(including whether there was treatment, storage, or disposal of hazardous wastes at the 
PRS). Provide dates and durations for these activities. Discuss the processes and 
chemicals used at the PRS that may have contributed to contamination. 

• Describe past land use at the PRS (when relevant, include land use for surrounding 
and/or adjacent areas). 

• If the PRS is active, describe current operations and include a discussion of current waste 
management practices that affect the PRS. 

• Provide the volumes and periods of known releases or discharges that occurred at the 
PRS, including both permitted and unpermitted releases or discharges (e.g., stacks, 
spills, etc.). Include information on quantity, physical form (i.e., solid, liquid, or gas), 
physical description (e.g., powder, oily sludge, etc.), and general chemical class 
(e.g., acid, base, solvent, etc.). If there are data for the release or discharge, include the 
data here. If the history of releases or discharges is unknown, state so. 

2. 3 Investigatory Activities 

2.3.1 Summary 

This section should briefly state what is included under Section 2.3. It should not exceed two short 
paragraphs. Use the following example: 

"Section 2.3 describes the investigatory activities for PRS 12-345, including 
previous investigations (Section 2.3.2), the preliminary conceptual model that 
guided the RFI field work (Section 2.3.3), and the RFI field activities (Section 
2.3.4.2). A review of the RFI data is also presented (Section 2.3.4.3) followed by 
a description of how the conceptual model for PRS 12-345 was revised based 
on information gained during the RFI (Section 2.3.5)." 

2.3.2 Previous Investigations 

This section should describe investigations that occurred at the PRS before the RFI. This section should 
not include RFI work, even if the work was conducted in multiple phases. All RFI activities and results 
should be discussed in Section 2.3.4, Field Investigation and Data Evaluation. Do not simply refer to the 
work plan or other archival documents for information regarding the previous investigations (see the 
General Guidelines for guidance on referencing archival documents). 

Address the following items: 

• Summarize the investigation history of the PRS, including all previous geophysical, 
analytical, and biological investigations. Include both ER investigations and non-ER 
investigations (e.g., ongoing LANL Environmental Surveillance work, etc.). Provide the 
dates of field work for all previous investigations, and identify the organization conducting 
the investigation (e.g., Environmental Safety and Health [ESH], ER, etc.). 
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• If remedial activities have occurred (e.g., Underground Storage Tank [UST] 
Bureau-required cleanups, Toxic Substances Control Act [TSCA] cleanups, interim 
measures, stabilization activities, etc.), describe these activities and indicate the RCRA 
corrective action status of the PRS (i.e., Phase I, Phase II, voluntary corrective action 
[VCA], voluntary corrective measure [VCM], etc.). 

• Discuss the data and results of each investigation. Include a summary table of the 
analytical results (use judgment as to format). If broader data such as surveillance data, 
field screening data, and boring logs exist for the PRS, do one of the following: If the data 
are pertinent to the PRS decision, state that the data are included in Appendix D-4.0, 
Non-RFI Data, and include them there; if the data are not pertinent to the PRS decision, 
cite the document in which the data set is reported. 

• If data from previous investigations are used directly in the data review, screening 
assessment, and risk assessment, state that the data are included in Appendix D-3.0, 
Other Applicable RFI Results, and include the data there. 

• If relevant, include and refer to a figure (or multiple figures if needed) showing sampling 
locations for each investigation. Use judgment as to format. 

If no previous investigations have been performed at the PRS, state so. 

2. 3. 3 Preliminary Conceptual Model 

This section should present the preliminary conceptual model of contaminant occurrence and distribution 
at the site. This model is based on archival information and/or previous field investigations. This model 
should have been presented in detail in the SAP, and it should be summarized here to allow the reader to 
evaluate and interpret results in the intended context. 

Address the following items: 

• Briefly summarize relevant information on the history and setting of the PRS, and state 
that details are included in Section 2.2, Description and Operational History. 

• If there are data from investigations previous to the RFI, explain how these data were used 
in developing and supporting the site conceptual model. 

• Describe the expected nature and extent (both vertical and horizontal) of contamination. 
Discuss aspects of the environmental fate of contaminants, as it is understood based on 
information previous to the RFI, that are relevant to the PRS decision. 

Investigatory Approach 

• Summarize the rationale for the sampling design based on the preliminary conceptual 
model, and state the questions to be answered by the data. 
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2. 3. 4 Field Investigation and Data Evaluation 

2.3.4.1 Summary 

This section should briefly state what is included under Section 2.3.4.1. Use the following example: 

"Section 2.3.4 describes the field investigation and data evaluation for PRS 
12-345. The field investigation is discussed in Section 2.3.4.2, and the data 
review is included in Section 2.3.4.3." 

2.3.4.2 Field Investigation 

This section should describe the investigation activities. Address the following items: 

• Provide the start and finish dates of the RFI field work (sampling may include one or more 
seasons). 

• Describe the prevailing climatic conditions during sampling. 

• Identify and reference the standard operating procedures (SOPs) and field procedures 
that were followed. Discuss deviations from the SOPs and procedures. 

• Discuss deviations from the work plan or SAP that occurred during field work. Indicate 
whether the deviation was reported and approved and by whom (e.g., EPA, NMED, 
etc.). If applicable, state that the approval letter is included in Appendix G-1.2, Other 
Regulatory Documents, and include it there. Address the following items: 

Indicate what was supposed to have been done based on the SAP. 

Clearly describe the deviation. 

Explain why the deviation was necessary. 

Discuss the impact of the deviation on the success of the field activities. 

• Identify the organizations (e.g., the ER Project team) responsible for performing the 
sampling. 

• Summarize the nonsampling activities (e.g., core and/or borehole logging, periodic flow 
measurements, geophysical surveys, geomorphological surveys, etc.). 

• Include a figure following Example Figure 2.3-1, and state that it shows sample locations 
(including field duplicate samples) and the area where nonsampling investigations (such 
as geophysical investigations) were conducted. If it does not detract from the 
presentation, use different symbols to distinguish between surface and subsurface 
samples. 

• In the text, summarize the sampling activities, including the number of samples collected 
for both field screening measurements and fixed laboratory analyses, the media they 
were collected from, the types of samples collected, etc. If portions of the PRS were not 
sampled, say so and state why (e.g., the PRS was active, etc.). Indicate the rate of field 
QA/QC sample collection for each matrix. 
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Example Figure 2.3-1. Locations of PAS XX-123 samples and areas of nonsampling investigation. 
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• Include a table following Example Table 2.3-1, and state that it summarizes the samples 
collected during this investigation that were submitted for fixed-laboratory analysis. 
Include both analytical and QNQC samples, the analytical suites requested for each 
analytical sample, and the request number. State that additional information such as the 
analytical laboratory name was submitted to the AA in electronic format as discussed in 
Appendix D-2.0, RFI Analytical Results. 

EXAMPLE TABLE 2.3-1 

PRS 12-345 

SUMMARY OF SAMPLES COLLECTED FOR FIXED-LABORATORY ANALYSIS• 

Location Sample Sample Depth Inorganic 
ID ID Type (ft) Media* VOCs SVOCs Chemicals Radionuclides 

12-0001 0212-97-1285 Grab o-o.5 Soil 11111 11111 13212 NAb 

12-0002 0212-97-1286 Grab 0.5-1 Qbt 3 11111 11111 13212 NA 

12-0003 0212-97-4691 Grab 0-0.5 Soil 11211 11211 13212 13222 

12-0004 0212-97-4692 Grab 0.5-1 Soil 11211 11211 13212 13222 

12-0004 0212-97-4693 Grab/duplicate 0.5-1 Soil 11111 11111 13212 13222 

12-0005 0212-97-4700 Grab o-o.5 Soil 11211 11211 13212 13222 

NA 0212-97-4701 Trip blank NA NA 11234 11234 13212 13222 

12-0008 AAA1000 Grab 0.5-1 Soil 11111 11111 13212 13222 

a Numbers in the cells for each analytical suite are request numbers. 

b. NA = Not applicable. 

*Indicate the specifiC soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 

• If composite samples (either horizontal or vertical) were collected for the PRS, state 
whether or not composite sampling was included in the approved work plan or SAP. If so, 
state that the approval documents are included in Appendix G-1.0, Documentation of 
Regulatory History, and include them there. If the composite sampling was not included in 
the work plan or SAP, then prior approval of this deviation must be obtained from the AA. 
Contact the Regulatory Compliance Focus Area Leader (Tori George at 5-6953, 
to rig@ lanl.gov) for guidance in cases where composite sampling was conducted without 
AA approval. 

• In the text, describe the numbers and types of field screening measurements and/or 
surveys (e.g., field instrument for the detection of low-energy radiation (FIDLER], in-situ 
x-ray fluorescence [XRF], etc.), and discuss the QNQC procedures and detection limits 
used for field screening. 

• Include a table following Example Table 2.3-2, and state that it summarizes the field 
screening samples. Include the types of field screening performed for each field 
screening sample, the sampling location, and the concentration or field indicator for each 
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measurement. It is not necessary to include data collected exclusively for health and 
safety purposes unless such data were used to select sampling locations. If field 
screening samples are paired with analytical samples, correlate this information in the 
table. 

EXAMPLE TABLE 2.3-2 

PRS 12-345 

SUMMARY OF FIELD SCREENING SAMPLES COLLECTED• 

Location Screening Depth HE Spot Test Fixed-Laboratory 
ID Sample ID {ft) Media* Result Sample ID 

12-0001 0212-97-0003 Q-0.5 Soil Positive 0212-97-1285 

12-0002 0212-97-0034 0.5-1 Qbt3 Negative NAb 

12-0003 0212-97-0051 0-0.5 Soil Negative 0212·97-4691 

a Descriptions of the analytical methods used for this PRS can be found in Appendix C-1, Table C-1.0.1. Detection limits can be 
found in Appendix D-1, Table D-1.0.1. 

b. NA = Not applicable. 

•Indicate the specifiC soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 

• In the text, state the rationale for selecting samples for fixed-laboratory analyses. Provide 
the type of field-screening instrument(s) used and the general frequency and range of 
levels detected for the chemicals investigated with each type of instrument. State that the 
correlation, if any, between field screening and fixed-laboratory results is discussed and 
interpreted in Section 2.3.4.3(d), Other Applicable Data. 

• Indicate whether there were zones of visible staining or possible contaminant-related 
odors. If so, state that soil boring/logging descriptions containing photoionization 
detector (PID)/organic vapor analyzer (OVA) readings (as well as background PID/OVA 
readings for reference) are included in Appendix D-3.0, Other Applicable AFI Data, and 
include them there. 

• Provide information concerning water encountered during drilling. 

• Discuss stabilization activities conducted as part of the AFI. 

2.3.4.3 Data Review 

Sections 2.3.4.3(a) through 2.3.4.3(d) should present the evaluation of the PAS data set, which is aimed 
at determining whether a release has occurred. For inorganic chemicals and radionuclides, the data review 
is conducted by determining whether chemicals are present at levels exceeding background and/or 
fallout concentrations. Sample concentrations for inorganic chemicals and radionuclides are compared 
with background values (BVs) and/or fallout concentrations. For organic chemicals, the data review is 
conducted by identifying which organic chemicals have been detected at the PAS. 
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The reviews of inorganic chemicals, radionuclides, and organic chemicals are conducted separately under 
the following required section headings. 

(a) Inorganic Chemical Comparison with Background 

This section should present the comparison of inorganic chemical concentrations in AFI samples to BVs, 
and it should summarize the results of statistical analyses conducted for the inorganic data review. This 
section should contain only information relevant to background comparisons. There should be no 
references to screening action levels (SALs) in the text or tables. SAL comparisons (or comparisons to 
one-tenth of the SAL for noncarcinogens) should be discussed separately in Section 2.4, Site 
Assessments. 

Introduce the data review for inorganic chemicals by describing the AFI data. Address the following items: 

• State that Appendix D provides an abridged version of the data for the investigation, and 
that the complete data have been submitted to the AA in electronic format. 

• Overview and interpret the QA/QC findings. Discuss data validated as having bias (in 
direction or relative magnitude), problems with meeting planned detection or quantitation 
limits, etc. If focused validation resulted in modification of routine data validation qualifiers, 
state that a detailed discussion of this modification is included in Appendix C, and provide 
one there. 

• Describe conditions that occurred during sampling that may have affected the analytical 
results (e.g., climatic conditions). State that the details are included in Section 2.3.4.2, 
Field Investigation. - ----. ~- • 

• Summarize the impacts of problems identified during data validation and/or focused 
validation and during the data quality assessment. State that a detailed discussion is 
included in Appendix C and/or Appendix E, and include the discussion in the appropriate 
section. Provide rationales for using (or not using) qualified data, and discuss the data 
adequacy for determining whether a release has occurred at the PAS. 

Secondly, describe the background data set. Address the following items: 

• Identify the background data subset with which the PAS data are compared, and cite the 
source (i.e., "Inorganic and Aadionuclide Background Data for Soils, Canyon Sediments, 
and Bandelier Tuff at LANL" [LANL 1998, EA ID 58093]). Briefly state the rationale used 
for selecting the appropriate background data subset. 

• If the analytical results are not directly comparable to the background data (e.g., if there 
was a difference in the analytical method or sample preparation, backfill of unknown origin, 
etc.), provide an explanation. 

• If uranium or thorium concentrations (mass or activity) were measured during the 
investigation, explicitly identify the analytical method, including sample preparation, and 
use the appropriate BV. (Note that the analyte descriptions "total uranium" and "total 
thorium" are used when samples have undergone a complete digest before analysis.) If 
conversions are made between total and isotopic uranium, provide the LANL or PAS data 
that support the assumptions and conversion factors. Cite the source for the conversion 
factors (i.e., "Inorganic and Aadionuclide Background Data for Soils, Canyon Sediments, 
and Bandelier Tuff at LANL" [LANL 1998, ER ID 58093]). 
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Thirdly, present the detected inorganic chemicals. Address the following items: 

• List the inorganic chemical suites for which samples were analyzed, and state that a 

complete list of the analytes for each suite is included in Appendix D-1 .0. Explain that this 

section only includes data for detected analytes, and that results for nondetected 

analytes are included in Appendix D-2.0. 

• Summarize the frequency of detected inorganic chemicals and nondetected chemicals 

with detection limits exceeding BVs. 

• Include a table following Example Table 2.3-a1, and state that it summarizes all inorganic 

chemicals detected at the PRS. If the detection limit for a nondetected inorganic chemical 

exceeds the BV, include the chemical in the table. 

EXAMPLE TABLE 2.3-a1 

PRS 12-345 

FREQUENCY OF DETECTED INORGANIC CHEMICALS 

Number Number Concentration Background Frequency of Detects 
of of Range Value Above Background Valueb 

Analyte Media* Analyses Detects (mg/kg)• (mg/kg) 

Aluminum Soil 13 13 1459Q-24600 29200 0/13 

Antimony Soil 13 0 [0.7-1.1] 0.83 DL> BVe 
(for 12113 results) 

Arsenic Soil 13 13 2.2-7.1 8.17 0/13 

Barium Soil 13 13 68-215 295 0/13 

Cadmium Soil 13 13 0.1-0.3 0.4 0/13 

Copper Soil 13 13 2.9-12.2 14.7 0/13 

Lead Obt3 13 13 11.4-30.2 22.3 1/13 

Manganese Soil 13 13 173-562 671 0/13 

Mercury Soil 13 13 [0.02]-0.06 0.1 0/13 

Potassium Soil 13 13 821-2810 3460 0/13 

Silver Soil 13 0 [0.16-0.18] 1 0/13 

Sodium Soil 13 13 148-779 915 0/13 

Thallium Soil 13 0 [0.99-1.1] 0.73 DL> BVe 

Vanadium Soil 13 13 8.2-30 39.6 0/13 

Zinc Soil 13 13 23.4-35.6 48.8 0/13 

a Values in square brackets indicate nondetected results. 
b. Value is the ratio of the number of detected values exceeding the BV to the number of analyses. 
c. The detection limit for this analyte exceeded the background value. 
*Indicate the specific soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 
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Finally, present the inorganic chemicals with concentrations exceeding BVs. Note that inorganic 
chemicals that exceed BVs should be referred to as "COPCs." All inorganic chemicals retained as COPCs 
require further evaluation in Section 2.4, Site Assessments. Address the following items: 

• Discuss the results of statistical analyses performed to evaluate whether a release has 
occurred (e.g., distribution shift tests). Data for analytes with concentration ranges that 
fall below the BV (which represents the upper end of the background distribution) should 
be plotted to evaluate the data distribution and the comparability of the sample values with 
the background data set. When the PAS data fall within the range of the LANL 
background concentrations, they are consistent with and comparable to the background 
data set. Plots of each data set with appropriate explanations should be provided in 
Appendix E to demonstrate this point and validate the choice of the background data set 
selected for comparison with the PAS data. Summarize the statistical analyses here and 
state that the details are included in Appendix E. 

• Consider the following when evaluating nondetected inorganic chemicals with 
sample-specific detection limits exceeding the BV (e.g., antimony, cadmium, and 
thallium). 

Review the data on a PAS-by-PAS basis considering the analytical methods 
employed and the distribution of detection limits reported. 

Determine whether the same analytical methods were used for the PAS data and 
the LANL background data. If different analytical methods were used, discuss the 
comparability of the methods, including the expected detection limits. If the data 
sets are not comparable for a particular chemical, carry it forward for further 
evaluation in Section 2.4, Site Assessments. 

Determine whether the detection limits for the PAS data fall within or below the 
range of reported detection limits and detected concentrations from the 
background data set. If so, explain why the analyte can be eliminated as a COPC. 

• Include a table fol!owing Example Table 2.3-a2 (or multiple tables as needed), and state 
that it presents the data for inorganic chemicals with concentrations at or exceeding BVs. 
Address the following items in the table: 

Use a footnote to refer to the table in Appendix C that shows the analytical 
method ID and method description, and to the table in Appendix D that compiles 
the matrix-specific detection and/or quantitation limits. 

Indicate units for all numerical values. 

Include qualifiers assigned during routine and/or focused data validation (not 
analytical laboratory qualifiers). If results for nondetected analytes were reported 
with a "<" symbol (e.g., in hard-copy Chemical Science and Technology [CST] 
reports before April, 1995), use U qualifiers rather than a"<" symbol. Do not 
include chemicals for which all data are U-qualified unless one or more of the 
U-qualified values exceeds the BV. · 
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Analyte 

Antimony 

Lead 

Thallium 

EXAMPLE TABLE 2.3-a2 

PRS 12-345 

INORGANIC CHEMICALS WITH 
CONCENTRATIONS AT OR EXCEEDING BACKGROUND VALUES' 

Sample Background 
Location Sample Concentration Value 

10 10 (mg/kgt (mg/kg) Media* 

12-2000 0212-97-0002 1 (UJ) 0.83 Soil 

12-2000 0212-97-0003 1 (UJ) Soil 

12-2001 0212-97-0004 0.99 (UJ) Soil 

12-2001 0212-97-0005 1.1 (UJ) Soil 

12-2002 0212-97-0006 1 (UJ) Soil 

12-2002 0212-97-0007 1.1 (UJ) Soil 

12-2003 0212-97-0009 30.2 22.3 Qbt 3 

12-2000 0212-97-0002 1 (U) 0.73 Soil 

12-2000 0212-97-0003 1 (U) Soil 

12-2001 0212-97-0004 0.99 (U) Soil 

12-2001 0212-97-0005 1.1 (U) Soil 

12-2002 0212-97-0006 1 (U) Soil 

12-2002 0212-97-0007 1.1 (U) Soil 

Depth 
(ft) 

2-3 

4.5-5.5 

2-3 

5-6 

2-3 

5-6 

2-3 

2-3 

4.5-5.5 

2-3 

5-6 

2-3 

5-6 

a Descriptions of the analytical methods used for this PAS can be found in Appendix C-1, Table C-1.Q-1. Detection limits can be 
found in Appendix D-1 , Table D-1.Q-1. 

b. Data qualifier flags are defined in the Glossary, Appendix A-2. 

*Indicate the specific soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 

• Include a figure (or multiple figures as needed) following Example Figure 2.3-a1. State 
that the figure summarizes the inorganic chemicals retained as COPCs in the data review. 
Address the following items: 

Delineate the boundaries of the PRS, individually identifying all PRS components 
and associated structures and features. 

Identify locations where inorganic chemicals were retained as COPCs. 

As appropriate, identify the location or sample ID number for each data point 
included in the figure (e.g., location IDs may be more appropriate for borehole 
sampling, while sample IDs may be more appropriate for surface samples). 

• Include a table following Example Table 2.3-a3, and state that it summarizes the inorganic 
chemicals retained as COPCs in the data review. If no inorganic chemicals were retained 
as COPCs, state so in the text and do not include the table. 
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Source: FIMAD G106258 

0 5 10 20 30 40 50 

--- FEET 
Contour interval = 2 It 

Coordinates are NMSP NAD-83 

PRS XX-123 

Approximate location ---~,!-.---! 
of concrete utility 

encasement 

E:Zl Building or structure 

• Surface sample 

Paved road 

Sewer or waste line/storm drain 

Fence 

F2.3-a1/XX·123 RFI RPT /061298 

-G- Gas line 

-E- Electric line 

-w- Waterline ., PRS boundary 

Example Figure 2.3-a1. Sample locations with detected inorganic chemicals in the vicinity 
of PRS XX-123. 
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Analyte Media* 

Antimony Soil 

Lead Qbt3 

Thallium Soil 

EXAMPLE TABLE 2.3-a3 

PRS 12-345 

RESULTS OF INORGANIC DATA REVIEW 

Result Rationale 

Eliminated Not detected in any samples. Eliminated as COPC because sample 
detection limits fall within the range of nondetected values in the 
background data set. 

Retained Retained as COPC because one sample value exceeded the BV. 

Retained Not detected in any samples. Retained as COPC because sample 
detection limits exceeded the BV and fall at the upper end of the range 
of nondetected values in the background data set. 

*Indicate the specifiC soil master horizon or, if appropriate, the geologic subunit 

Note: The information in this table is example data. Footnotes designated by asterisks are guidance 
for preparing the table. 

• In the data review, do not eliminate chemicals as COPCs based on site history, process 
knowledge, or the presence or absence of other inorganic chemicals with concentrations 
exceeding BVs. These decisions should be introduced in Section 2.4, Site 
Assessments. 

(b) Radionuclide Comparison with Background/Fallout Radionuclide ~Conceritrations, 

This section should present the comparison of radionuclide levels in RFI samples to BVs and/or fallout 
concentrations, and it should summarize the results of statistical analyses conducted for the radionuclide 
data review. This section should contain only information relevant to background comparisons. There 
should be no references to SALs in the text or tables. SAL comparisons should be discussed separately 
in Section 2.4, Site Assessments. 

Introduce the data review for radionuclides by describing the RFI data. Address the following items: 

• State that Appendix D provides an abridged version of the data for the investigation, and 
that the complete data have been submitted to the AA in electronic format. 

• Overview and interpret the QA/QC findings. Discuss data validated as having bias (in 
direction or relative magnitude), problems with meeting planned detection or quantitation 
limits, etc. If focused validation resulted in modification of routine data validation qualifiers, 
state that a detailed discussion of this modification is included in Appendix C, and provide 
one there. 

• Describe conditions that occurred during sampling that may have affected the analytical 
results (e.g., climatic conditions). State that the details are included in Section 2.3.4.2, 
Field Investigation. 

• Summarize the impacts of problems identified during data validation and/or focused 
validation and during the data quality assessment. State that a detailed discussion is 
included in Appendix C and/or Appendix E. Provide rationales for using (or not using) 
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qualified data, and discuss the data adequacy for determining whether a release has 
occurred at the PAS. 

Secondly, describe the background/fallout data set. Address the following items: 

• Identify the background/fallout data subset with which the PAS data are compared, and 
cite the source (i.e., "Inorganic and Aadionuclide Background Data for Soils, Canyon 
Sediments, and Bandelier Tuff at LANL" [LANL 1998, EA ID 58039]). Briefly state the 
rationale used for selecting the appropriate background/fallout data subset. 

• If the analytical results are not directly comparable to the background/fallout data (e.g., if 
there was a difference in the analytical method or sample preparation, backfill of unknown 
origin, etc.), provide an explanation. Note that fallout radionuclide activity concentrations 
are compared to fallout values only if they are representative of surface (0-6 in.) materials. 

• If uranium or thorium concentrations (mass or activity) were measured during the 
investigation, explicitly identify the analytical method, including sample preparation, and 
use the appropriate BV. (Note that the analyte descriptions "total uranium" and "total 
thorium" are used when samples have undergone a complete digest before analysis.) If 
conversions are made between total and isotopic uranium, provide the LANL or PAS data 
that support the assumptions and conversion factors. Cite the source for the conversion 
factors (i.e., "Inorganic and Aadionuclide Background Data for Soils, Canyon Sediments, 
and Bandelier Tuff at LANL" [LANL 1998, EA ID 58039]). 

Thirdly, present the detected radionuclides. Address the following items: 

• List the radionuclide suites for which samples were analyzed, and state that a complete list 
of the analytes for each suite is included in Appendix D-1.0. Explain that this section only 
includes data for detected analytes, and that results for nondetected analytes are 
included in Appendix D-2.0 

• Summarize the frequency of detected radionuclides. 

• If gamma spectroscopy data are included, follow the procedure outlined in the appropriate 
SOP (in preparation) for identifying potential contaminants from the gamma spectroscopy 
results. 

• Include a table following Example Table 2.3-b1, and state that it summarizes all 
radionuclides detected at the PAS. If a BV or fallout concentration is not available for a 
detected radionuclide, the radionuclide should still be included in the table. 
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EXAMPLE TABLE 2.3-b1 

PRS 12-345 

FREQUENCY OF DETECTED RADIONUCLIDES 

Number Number Concentration Background Value/ 
of of Range Fallout 

Analyte Media* Analyses Detects (pCi/g)" (pCi/g) 

Plutonium-239,240 Soil 13 1 [-0.003]-0.142 0.054 

Ruthenium-1 06 Soil 13 1 [0.542] -1.32 NA 

Uranium-234 Soil 13 13 0.22-1.48 2.59 

Uranium-235 Soil 13 5 [0.008]-0.07 0.20 

Uranium-238 Soil 13 13 0.21-0.51 2.29 

a Values in square brackets indicate nondetected results. 

b. Value is the ratio of the number of detected values exceeding the BV to the number of analyses. 

*Indicate the specific soil master horizon or, if appropriate, the geologic subunit. 

Frequency of Detects 
Above Background 

Value/Fallout b 

1/13 

1/13 

0/13 

0/13 

0/13 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 

Finally, present the radionuclides with concentrations exceeding BVs and/or fallout concentrations. Note 
that radionuclides that exceed BVs should be referred to as "COPCs." All radionuclides retained as 
COPCs require further evaluation in Section 2.4, Site Assessments. Address the following items: 

• Discuss the results of statistical analyses performed to evaluate whether a release has 
occurred (e.g., distribution shift tests). Data for analytes with concentration ranges that 
fall below the BV (which represents the upper end of the background/fallout distribution) 
or fallout concentrations should be plotted to evaluate the data distribution and the 
comparability of the sample values with the background/fallout data set. When the PRS 
data fall within the range of the LANL background/fallout concentrations, they are 
consistent with and comparable to the background/fallout data set. Plots of each data set 
with appropriate explanations should be provided in Appendix E to demonstrate this 
point and validate the choice of the background/fallout data set selected for comparison 
with the PRS data. Summarize the statistical analyses here and state that the details are 
included in Appendix E. 

• Include a table following Example Table 2.3-b2 (or multiple tables as needed), and state 
that it summarizes the radionuclides with concentrations at or exceeding BVs or fallout 
concentrations. Address the following items in the table: 

June 12, 1998 

Use a footnote to refer to the table in Appendix C that shows the analytical 
method ID and method description, and to the table in Appendix D that compiles 
the matrix-specific detection and/or quantitation limits. 

Indicate units for all numerical values. 
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Include qualifiers assigned during routine and/or focused data validation (not 
analytical laboratory qualifiers). If results for nondetected analytes were reported 
with a "<" symbol (e.g., in hard-copy CST reports before April, 1995), use U 
qualifiers rather than a "<" symbol. Do not include chemicals for which all data are 
U-qualified unless one or more of the U-qualified values exceeds the BV or fallout 
concentration. 

EXAMPLE TABLE 2.3-b2 

PRS 12-345 

RADIONUCLIDES WITH CONCENTRATIONS 
AT OR EXCEEDING BACKGROUND VALUES/FALLOUT CONCENTRATIONS• 

Sample Background 
Location Sample Concentration Value/Fallout Depth 

Analyte 10 ID (pCi/g) (pCi/g) Media* (ft) 

Plutonium-239,240 12-2005 0212·97-0013 0.142 0.054 Soil 2-3 

Ruthenium-1 06 12-2005 0212-97-0013 1.32 NAb Soil 2-3 

a Descriptions of the analytical methods used for this PRS can be found in Appendix C-1, Table C-1.Q-1. Detection limits can be 
found in Appendix D-1, Table D-1.Q-1. 

b. NA = Not applicable. 

*Indicate the specific soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by letters are part of fhe 
example. Footnotes designated by asterisks are guidance for preparing the table. 

• Include a figure (or multiple figures as needed) following Example Figure 2.3-b1, and 
state that it summarizes the radionuclides retained as COPCs in the data review. Address 
the following items: 

Delineate the boundaries of the PRS, individually identifying all PRS components 
and associated structures and features. 

Identify locations where radionuclides were retained as COPCs. 

As appropriate, identify the location or sample ID number for each data point 
included in the figure (e.g., location IDs may be more appropriate for borehole 
sampling, while sample IDs may be more appropriate for surface samples). 

• Include a table following Example Table 2.3-b3, and state that it summarizes the 
radionuclides retained as COPCs in the data review. If no radionuclides were retained as 
COPCs, state so in the text and do not include the table. 
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Source: FIMAD G 1 06258 
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Example Figure 2.3-b1. Sample locations with radionuclides at or above background values/fallout 
concentrations in the vicinity of PRS XX-123. 
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Analyte 

EXAMPLE TABLE 2.3-b3 

PRS 12-345 

RESULTS OF RADIONUCLIDE DATA REVIEW 

Media* Result Rationale 

Plutonium-239,240 Soil Retained Detected in one sample at concentration exceeding baseline 
fallout value. 

Ruthenium-1 06 Soil Retained Detected in one sample; no background value available. 

"Indicate the specific soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by asterisks are guidance 
for preparing the table. 

• In the data review, do not eliminate radionuclides as COPCs based on site history, 
process knowledge, or the presence or absence of other chemicals with concentrations 
exceeding BVs and/or fallout concentrations. These decisions should be introduced in 
Section 2.4, Site Assessments. 

(c) Evaluation of Organic Chemicals 

This section should summarize the results of the data review for organic chemicals. This section should 
not refer to SALs in the text or tables. SAL comparisons (or comparisons to one-tenth of SAL for 
noncarcinogens) should be discussed separately in Section 2.4, Site Assessments. 

Introduce the data review for organic chemicals by describing the RFI data. Address the following items: 

• State that Appendix D provides an abridged version of the data for the investigation, and 
that the complete data have been submitted to the AA in electronic format. 

• Overview and interpret the QA/QC findings. Discuss data validated as having bias (in 
direction or relative magnitude), problems with meeting planned detection or quantitation 
limits, etc. If focused validation resulted in modification of routine.data validation qualifiers, 
state that a detailed discussion of this modification is included in Appendix C, and provide 
one there. 

• Describe conditions that occurred during sampling that may have affected the analytical 
results (e.g., climatic conditions). State that the details are included in Section 2.3.4.2, 
Field Investigation. 

• Summarize the impacts of problems identified during data validation and/or focused 
validation and during the data quality assessment. State that a detailed discussion is 
included in Appendix C and/or Appendix E. Provide rationales for using (or not using) 
qualified data, and discuss the data adequacy for determining whether a release has 
occurred at the PRS. 

Secondly, present the detected organic chemicals. Note that detected organic chemicals should be 
referred to as "COPCs." All organic chemicals retained as COPCs require further evaluation in Section 2.4, 
Site Assessments. Address the following items: 
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• List the organic chemical suites for which samples were analyzed, and state that a 
complete list of the analytes for each suite is included in Appendix D-1.0. Explain that this 
section only includes data for detected analytes, and that results for nondetected 
analytes are included in Appendix D-2.0 

• Summarize the frequency of detected organic chemicals. 

• Note that detected organic chemicals may have been measured at concentrations either 
greater than or less than their respective estimated quantitation limits (EQLs}. The EQL is 
not equivalent to an MDL and may be five to ten times greater than the minimum detection 
limit (MDL) (see EPA SW-846). EQLs and MDLs are both analyte specific and sample 
matrix dependent. Organic chemicals that were detected at concentrations less than the 
sample EQL must be included in this data review. 

• Include a table following Example Table 2.3-c1, and state that it summarizes the detection 
frequency for detected organic chemicals at the PRS. 

Analyte 

Acetone 

Toluene 

EXAMPLE TABLE 2.3-c1 

PRS 12-345 

FREQUENCY OF DETECTED ORGANIC CHEMICALS 

Number of Number of Concentration Range EQL 
Media• Analyses Detects (mg/kg)" (mg/kg) 

Soil 13 3 [0.020]-0.0BB 0.020 

Soil 13 2 [0.005]-0.008 0.005 

Frequency of 
Detects b 

3/13 

2/13 

a Values in square brackets indicate nondetected results. 
b. Value is the ratio of the number of detected values exceeding the BV to the number of analyses. 
• Indicate the specific sofl master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 

• Include a table following Example Table 2.3-c2 (or multiple tables as needed), and state 
that it summarizes the results for detected organic chemicals. Address the following items 
in the table: 
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Use a footnote to refer to the table in Appendix C that shows the analytical 
method ID and method description, and to the table in Appendix D that compiles 
the matrix-specific detection and/or quantitation limits. 

Indicate units for all numerical values. 

Include qualifiers assigned during routine and/or focused data validation (not 
analytical laboratory qualifiers). If results for nondetected analytes were reported 
with a "<" symbol (e.g., in hard-copy CST reports before April, 1995}, use U 
qualifiers rather than a "<" symbol. Do not include chemicals for which all data are 
U-qualified unless one or more of the U-qualified values exceeds the BV. 
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Analyte 

Acetone 

Toluene 

Organic chemicals that are detected at concentrations less that the EQL value 
may be J-qualified by the laboratory. If the J-qualifier flag is not modified during 
focused validation, include it in the table and provide an explanation in the text. 

Location 
10 

12-2000 

12-2005 

12-2005 

12-2002 

12-2004 

EXAMPLE TABLE 2.3-c2 

PRS 12-345 

DETECTED ORGANIC CHEMICALS• 

Sample Sample Concentration 
10 (mg/kg)b 

0212-97-0002 0.088 

0212-97-0014 0.026 

0212-97-0015 0.057 

0212-97-0006 0.007 (J) 

0212-97-0011 0.008 

Media* 

Soil 

Soil 

Soil 

Soil 

Soil 

Depth 
(ft) 

2-3 

5-6.5 

5-6.5 

2-3 

2-3 

a Descriptions of the analytical methods used for this PAS can be found in Appendix C-1, Table C-1.0-1. Detection limits can be 
found in Appendix D-1, Table D-1.0.1. 

b. Data qualifier flags are defined in the Glossary, Appendix A-2. 

• Indicate the specifiC soil master horizon or, if appropriate, the geologic subunit 

Note: The information in this table is example data. Footnotes designated by letters are part of the 
example. Footnotes designated by asterisks are guidance for preparing the table. 

• Include a figure (or multiple figures as needed} following Example Figure 2.3-c1, and 
state that it summarizes the detected organic chemicals retained as COPCs in the data 
review. Address the following items: 

Delineate the boundaries of the PAS, individually identifying all PAS components 
and associated structures and features. 

Identify locations where organic chemicals were retained as COPCs. 

As appropriate, identify the location or sample ID number for each data point 
included in the figure (e.g., location IDs may be more appropriate for borehole 
sampling, while sample IDs may be more appropriate for surface samples}. 

• Include a table following Example Table 2.3-c3, and state that it summarizes the detected 
organic chemicals retained as COPCs in the data review. If no organic chemicals were 
retained as COPCs, state so in the text and do not include the table. 
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Example Figure 2.3-c1. Sample locations with detected organic chemicals in the vicinity 
of PRS XX-123. 
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Analyte 

EXAMPLE TABLE 2.3-c3 

PRS 12-345 

RESULTS OF ORGANIC DATA REVIEW 

Media* Result Rationale 

Acetone Soil Retained Detected in three of 13 samples. 

Toluene Soil Retained Detected in two of 13 samples. 

• Indicate the specific soil master horizon or, if appropriate, the geologic subunit. 

Note: The information in this table is example data. Footnotes designated by asterisks are guidance 
for preparing the table. 

• In the data review, do not eliminate chemicals as COPCs based on site history or process 
knowledge. These decisions should be introduced in Section 2.4, Site Assessments. 

(d) Other Applicable Data 

This section should provide data gathered during the RFI that are not covered in Sections 2.3.4.3(a), (b), 
or (c). Address the following items: 

• Summarize and provide core logs, flow rates, geophysical reconstructions, etc. Use 
judgment as to format. State that details are included in Appendix D-3.0, Other 
Applicable RFI Results, and include the details there (e.g., foot-by-foot neutron logging 
results or fracture density calculations, daily flow rates, raw geophysical data, etc.). 

• If field screening samples collected during the RFI are used to support the PAS decision 
(e.g., they are used for determining the extent of contamination), discuss the results and 
defend their adequacy for supporting the decision. If field screening samples were paired 
with fixed-laboratory analyses, discuss and interpret the correlation, if any, between the 
results. State that fixed-laboratory analytical results are presented in Tables 2.3-a2, 
2.3-b2, and 2.3-c2. Summarize the QAJQC findings for field screening data, and state that 
details are included in Appendix C. 

2. 3. 5 Revised Site Conceptual Model 

Sections 2.3.5.1 and 2.3.5.2 should present the revised site conceptual model for contaminant 
occurrence and distribution at the PAS. Based on information from the RFI, these sections should 
present revisions or refinements to the preliminary conceptual model in Section 2.3.3. 

The components of a conceptual model listed in Sections 2.3.5.1 and 2.3.5.2 are not universally 
applicable at all PASs. For example, the level of detail in discussing environmental fate processes will 
depend on their impact to human and ecological receptors. Authors should use judgement to ensure that 
the level of detail in Sections 2.3.5.1 and 2.3.5.2 is appropriate to adequately address the complexity of 
the PAS and support the available information. 

Sections 2.3.5.1 and 2.3.5.2 should accomplish the following: 

• Present the refined understanding of the nature and vertical and horizontal extent of 
contamination. 
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• Provide an interpretation of the data distribution. When data are in conflict with the 
hypotheses stated in the preliminary conceptual model, provide an explanation. 

• Provide a logical basis for conducting the site assessments described in Section 2.4, Site 
Assessments. 

• Provide a conceptual framework for assessing data sufficiency and interpreting spatial and 
temporal trends in the analytical data. 

• Both the conceptual model and the data should support the PRS decision presented in 
Section 2.5, Conclusions and Recommendations. 

2.3.5.1 Nature and Extent of Contamination 

This section should describe the nature (type) of contaminants at the PRS, and the spatial and/or temporal 
trends in contaminant concentrations in sampled environmental media. 

Summarize relevant information about the operational history and physical setting from Section 2.2, 
Description and Operational History, and Appendix B-1.0, Operational History and Land Use. This may 
include the following: 

• the boundaries of the investigation (e.g., the toe of the colluvial slope below an outfall, a 
topographic feature constraining migration, the boundary of an adjacent investigation or 
remedial action, etc.); 

• the time period of releases at the PRS; 

• the estimated types, quantities, and physical form of environmental media potentially 
receiving contaminant releases; 

• the topography, soil properties, vegetative features, and hydrological properties of the 
PRS (if relevant, identify alluvial or perched aquifers; the distance to the regional aquifer; 
the locations of nearby springs, seeps, etc.; and the potential hydraulic interconnections 
between these springs, seeps, etc.); and 

• anthropogenic activities that may have disturbed the PRS subsequent to releases. 

Describe the current understanding of the nature and extent (both vertical and horizontal) of COPCs 
carried forward from Section 2.3.4.3, Data Review. This may include the following items: 

• when appropriate and feasible, a graphical representation of the extent of contamination 
(e.g., a cross section showing vertical definition and a topographic map showing 
horizontal definition); 

• a discussion of the adequacy of sample analyses to identify potential contaminants at the 
PRS; 

• a discussion of whether the observed types and locations of contaminants are consistent 
with the preliminary conceptual model; and 

• an analysis of spatial and/or temporal trends to establish extent, which might include 
answering questions such as whether complicating factors (e.g., variability in soil 
characteristics such as organic carbon content) are potentially affecting the observed 
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spatial distribution. State that Appendix E includes the specific statistical methods and 
calculations employed. 

If statistical methods (e.g., kriging or some other method) are used to model contaminant concentrations, 
briefly discuss the methods used and why they were used. Address the following items: 

• Discuss uncertainties inherent in these statistical methods and in the modeling results. 

• State that a detailed description of the methodology is included in Appendix E and/or 
the IWP. 

• If applicable, include isopleth maps of contaminant distributions here or, if they interfere 
with the flow of the text, state that they are in Appendix E and include them there. 

Describe information gaps or uncertainties in the site conceptual model. Address the following items: 

• Identify where the current understanding of the PRS remains incomplete or limited by the 
quantity, location, or quality of the data; the spatial variability of PRS contamination; 
incomplete site history; etc. 

• If the horizontal and vertical extent of contamination are not fully defined by this 
investigation, state so and discuss the necessity and feasibility of collecting further data to 
adequately define the extent. Do not discuss recommendations resulting from this 
assessment in this section. Discuss them in Section 2.5, Conclusions and 
Recommendations. 

- ·---~ - .. 
2.3.5.2 Environmental Fate 

This section should identify and discuss the chemical and physical aspects of environmental fate. 

Discuss the consequences that environmental distribution of contaminants had on the sampling activities. 

Identify and discuss the chemical and physical aspects of transport and partitioning among various 
environmental media. Discuss chemical and biological transformation and degradation in various 
environmental media, including what is known about chemical speciation, biotic and abiotic mechanisms of 
environmental transformation, and transfer of contaminants among environmental media. (The 
bioavailability of contaminants following intake should be discussed in the human health and ecological 
risk assessments in Sections 2.4.3.1 and 2.4.3.2 rather than in the conceptual model.) In addition, 
address the following items as appropriate: 

• Predict and identify chemical valence states and associated complexes based on pH and 
redox conditions. 

• Discuss the susceptibility of contaminants to chemical degradation such as hydrolysis and 
photolysis and the biological significance of possible breakdown products. 

• Discuss the susceptibility of contaminants to biotic (microbial) degradation and the 
biological significance of possible breakdown products. 

• Discuss the mobility (e.g., adsorption, solubility, volatility, etc.) of contaminants in 
relevant media. Discuss the likely fate of contaminants among these media and, if 
possible, their residence time in the environment. 
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• Describe and interpret the chemical characteristics affecting contaminant migration 
(including vapor pressure, solubility, organic carbon partitioning coefficient, etc.}. This 
discussion may also include volatilization potential for individual contaminants, sorption, 
desorption, and bioconcentration in biota. 

• Describe relevant atmospheric parameters including wind roses, measured airborne 
particulate concentrations, etc. 

• Discuss vertical migration in the saturated zone and erosion of potentially contaminated 
soil as potential contaminant transport pathways. 

• Evaluate the infiltration and leaching of contaminants into soil and/or tuff containing 
surface water. This evaluation may include, if applicable, retardation characteristics, 
fracture flow dynamics, etc. 

• Discuss groundwater transport parameters, if applicable, such as flow direction, hydraulic 
conductivity, retardation factors, etc. 

• Discuss the potential for transport in surface water/runoff including sheet flow and 
channels as identified in LANL-ER-AP-4.5. State that the complete LANL-ER-AP-4.5 
assessment is included in Appendix B-4.2.1. 

• Discuss the potential for uptake transport of contaminants in the food chain with particular 
emphasis on biomagnification. 

• In a generic sense, identify pathways by which exposure can occur for both human and 
ecological receptors. 

If relevant, discuss in detail the point at which the Canyons Focus Area (or other potential analysis area} will 
supplement or take over the investigation. Provide the rationale for the hand off. 

2. 4 Site Assessments 

2.4.1 Summary 

This section should list the assessments performed and briefly summarize each assessment. The results 
of each assessment should be summarized in no more than a few sentences. Follow the example below: 

"A human health screening assessment, a human health risk assessment, and an 
ecological screening assessment were conducted for PRS 12-345. The human 
health screening assessment identified one COPC, lead. A human health risk 
assessment was performed, and the results indicate that lead does not exceed 
the target risk level. No chemicals of potential ecological concern (COPECs} were 
identified in the ecological screening assessment. Therefore, no ecological risk 
assessment was performed. 

A LANL-ER-AP-4.5 surface water assessment was also conducted for PRS 
12-345. The results of this assessment indicate a low erosion potential (see 
Appendix B-4.2.1 }. No groundwater issues have been identified at the site. 

A UST assessment was not performed because it is not applicable for PRS 
12-345." 
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If no COPCs were carried forward from the data review and no site assessments were performed, state so. 
Follow the example below: 

"No COPCs were identified in the Data Review (see Section 2.3.4.3). Therefore, 
human health and ecological screening and risk assessments were not 
performed for this PAS." 

2. 4. 2 Screening Assessments 

Sections 2.4.2.1 and 2.4.2.2 should evaluate current and reasonable potential future risk to human and 
ecological receptors from COPCs retained in the data review. In this section, address the following items: 

• State that a human health screening assessment is presented in Section 2.4.2.1 and an 
ecological screening assessment is presented in Section 2.4.2.2. 

• State that the human health and ecological screening assessments follow the Hazardous 
and Radioactive Materials Bureau (HRMB) Risk-Based Decision Tree (NMED 1998, ER ID 
57761) and appropriate EPA guidance. Cite the appropriate NMED andEPA documents. 

If no COPCs were carried forward from data review, state that this section is not applicable. 

2.4.2.1 Human Health 

This section should present the human health screening assessment. If a human health risk assessment 
is performed, complete only parts (a) and (b). If no human health risk assessment is performed, complete 
parts (a) through (d). 

(a) Scoping 

Describe the selection of current and reasonable potential future land-use assumptions and receptors, 
including exposure pathways. Provide the supporting rationale. (Note that the phrase "professional 
judgment" is insufficient as the only supporting justification.) 

(b) Screening Evaluation 

Perform the screening evaluation in accordance with the HAMS Risk-Based Decision Tree and 
appropriate EPA guidance. Use the appropriate LANL ER screening levels (consult with an ER Project risk 
assessor to identify the appropriate SALs). Note that EPA guidance requires that when two or more 
noncarcinogens are present, one-tenth of the screening level must be used. 

The COPCs addressed in this evaluation should be those identified in Section 2.3.4.3, Data Review. 

(c) Uncertainty Analysis 

If no human health risk assessment is performed, this section should include a qualitative uncertainty 
analysis to assist the reviewer in interpreting the screening outcome. This analysis should provide 
supporting rationale for the recommendations offered in Section 2.5, Conclusions and 
Recommendations. 

At a minimum, the uncertainty analysis should address the following key sources of uncertainty: 

• definition of the PRS physical setting (e.g., exposure assumptions such as the likelihood 
of exposure pathways and land uses actually occurring, the likelihood that the selected 
receptors will be exposed, etc.); 
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• the data set (e.g., media-contaminant distribution, use of laboratory or other qualified 
data, lack of quantitation, high detection limits, etc.); and 

• environmental fate and transport models. 

In addition, the following sources should be addressed if they impact the PRS decision: 

• constituent toxicity values (or the lack thereof) and interactions; 

• intake/exposure parameters and their assumed values; and 

• multiple pathway exposure assumptions. 

If a human health risk assessment is performed, omit this section. 

(d) Interpretation 

If no human health risk assessment is performed, summarize the human health screening assessment 
with an emphasis on the results of the uncertainty analysis. Interpret these results, leading to conclusions 
about the risk to human receptors, and supporting the recommendations in Section 2.5, Conclusions and 
Recommendations. 

If a human health risk assessment is performed, omit this section. 

2.4.2.2 Ecological 

This section should present the ecological screening assessment. Complete parts (a) through (d). 

(a) Scoping 

Summarize the results of the preliminary ecological evaluation of the PRS, referencing relevant historical 
information (e.g., site biotic composition, potential receptors, toxicant pathways, etc.). Summarize 
relevant information from site visits and from the ecological scoping checklist. State that the completed 
scoping checklist is included in Appendix F-2.0. Address the following items: 

• Summarize the ecological exposure model. 

• Identify the presence of threatened and endangered species or other populations of 
special concern. 

(b) Screening Evaluation 

Perform the screening evaluation in accordance with the HRMB Risk-Based Decision Tree (NMED 1998, 
ER 10 57761 ). Present the results of hazard quotient and hazard index calculations and identify COPECs. 
Use a table if it facilitates the presentation (use judgment as to table format). 

(c) Uncertainty Analysis 

This section should include a qualitative uncertainty analysis to assist the reviewer in interpreting the 
screening outcome. This analysis should provide supporting rationale for the recommendations offered in 
Section 2.5, Conclusions and Recommendations. 

The uncertainty analysis should focus on the key sources of uncertainty. Relevant sources of uncertainty 
may include but are not limited to the following: 
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• the presence of screening receptors (or receptors in the respective feeding guild} and 
their relevance to the site biota; 

• the environmental monitoring data set (e.g., media-contaminant distribution, use of 
laboratory or other qualified data, lack of quantitation, high detection limits, etc.}; 

• maximum contaminant concentration per media (i.e., the likelihood that the maximum 
represents a reasonable or true maximum exposure concentration}; 

• models used to evaluate environmental fate and transport of contaminants; 

• evaluated exposure pathways; 

• exposure pathways eliminated from consideration (e.g., dermal contact, inhalation 
exposure pathway, etc.}; 

• chemical form or speciation of constituents present at the site; 

• constituent disposition in the body and constituent uptake or transfer factor values used; 

• other exposure parameter values used (e.g., size of the contaminated area relative to the 
receptor home range}; 

• constituent toxicity values and applied safety/uncertainty factors; 

• cumulative (or additive} effects from exposure to multiple contaminants and through 
multiple pathways and routes; 

• contaminant interactions (e.g., synergistic, antagonistic, etc.} other than additive; and 

• other environmental factors (e.g., extreme temperatures, drought, diet, etc.} 
contributing to exposure and constituent toxicity. 

(d) Interpretation 

Summarize the ecological screening assessment with an emphasis on the results of the uncertainty 
analysis. Interpret these results, leading to conclusions about the risk to ecological receptors, and 
supporting the recommendations in Section 2.5, Conclusions and Recommendations. 

2. 4. 3 Risk Assessments 

Sections 2.4.3.1 and 2.4.3.2 should evaluate current and reasonable potential future risk to human and 
ecological receptors from COPCs retained in the data review. In this section, address the following items: 

• State that a human health risk assessment is presented in Section 2.4.3.1 and an 
ecological risk assessment is presented in Section 2.4.3.2. 

• State that the human health and ecological risk assessments follow the HRMB Risk-Based 
Decision Tree (NMED 1998, ER ID 57761} and appropriate EPA guidance. Cite the 
appropriate NMED and EPA documents. 

If no COPCs were carried forward from data review, state that this section is not applicable. 
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2.4.3.1 Human Health 

(a) Selection of Chemical(s) of Potential Concern 

Describe how COPCs were selected for the human health risk assessment. Cite all documents that 
provided guidance for this selection. 

(b) Exposure Assessment 

Address the following items: 

• Describe the appropriate land-use assumptions, including receptors, exposure pathways, 
and PAS-specific exposure parameters. Provide the supporting justification. 

• Refer to relevant portions of the revised site conceptual model (Section 2.3.5}. 

• Cite Risk Assessment Guidance for Superfund (RAGS} and any other guidance for 
conducting the exposure assessment. 

• Before using probabilistic methods in addition to deterministic calculations, contact the 
Regulatory Compliance Focus Area leader (Tori George at 5-6953, torig@lanl.gov} who 
will discuss the technical basis and applicability of these methods with the AA. 

• Provide the results of modeling for predicting exposure point concentrations at different 
times, locations, or media than those associated with the available analytical data. 

(c) Toxicity Assessment ---·--~ ,___,,. 

Provide the source of the toxicity values used in the risk assessment, and summarize the derivation of 
these values. 

Provide a toxicity profile for each COPC including, but not limited to the following: 

• an assessment of contaminant absorption rates; 

• an evaluation of contaminant distribution and clearance rates; 

• a discussion of ambient environmental contaminant sources and normal dietary intake; 
and 

• a toxicity evaluation consisting of a discussion of critical effects; extrapolation procedures, 
safety/uncertainty factors, and their technical basis; an assessment of the strength of 
studies underlying toxicity values; and the potential for synergistic, additive, or 
antagonistic effects with other PRS contaminants. 

(d) Risk and Dose Characterization 

Quantify risk to human health by calculating cancer risk, annual dose rate, and/or hazard quotients/indices. 
Risk associated with exposure to background levels of COPCs may also be calculated to assess the 
relative impact of PAS contamination. 
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(e) Uncertainty Analysis 

Provide a qualitative and/or quantitative uncertainty analysis and a supporting rationale for the 
recommendations in Section 2.5, Conclusions and Recommendations. 

Identify key model parameter assumptions (based on professional judgment and/or numerical sensitivity 
analyses) contributing to risk and/or dose. If more than one land-use scenario is used in the risk 
assessment, interpret the significance of the variability in risk and/or dose estimates. The results of the 
uncertainty analysis should be incorporated into the risk characterization to form the basis for the 
conclusions and recommendations in Section 2.5. 

At a minimum, the uncertainty analysis should address the following key sources of uncertainty: 

• definition of the PRS physical setting (e.g., exposure assumptions such as the likelihood 
of exposure pathways and land uses actually occurring, the likelihood that selected 
receptors will be exposed, etc.); 

• data set (e.g., media-contaminant distribution, use of laboratory or other qualified data, 
lack of quantitation, high detection limits, etc.); 

• environmental fate and transport models; 

• constituent toxicity values (or the lack thereof) and interactions; 

• intake/exposure parameters and their assumed values; and 

• multiple pathway exposure assumptions. 

(f) Interpretation 

Summarize the findings of the human heath risk assessment with an emphasis on the results of the 
uncertainty analysis. Interpret these results, supporting conclusions regarding the risk to human receptors 
at the PRS. Note that all chemicals retained after the risk assessment should be referred to as chemicals of 
concern (COGs). 

2.4.3.2 Ecological 

(a) Selection of Chemical(s) of Potential Concern 

Describe how COPECs were selected for the ecological risk assessment. Cite all documents that provided 
guidance for this selection. 

(b) Exposure Assessment 

Address the following items: 

• Describe the appropriate land use assumptions, including habitats and food webs, 
receptors, exposure pathways, and PAS-specific exposure parameters. Provide the 
supporting justification. 

• Refer to relevant portions of the revised site conceptual model discussed in Section 
2.3.5. 
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• Cite Ecological Risk Assessment Guidance for Superfund (ERAGS) and any other 
guidance for conducting the exposure assessment. 

• Before using probabilistic methods in addition to deterministic calculations, contact the 
Regulatory Compliance Focus Area leader (Tori George at 5-6953, torig@lanl.gov) who 
will discuss the technical basis and applicability of these methods with the AA. 

• Provide the results of modeling tor predicting exposure point concentrations at different 
times, locations, or media than those associated with the available analytical data. 

(c) Toxicity Assessment 

Provide the source of toxicity values used in the risk assessment, and summarize the derivation of these 
values. 

Provide a toxicity profile for each COPEC including, but not limited to the following: 

• an assessment of absorption/uptake rates and bioavailability; 

• an evaluation of accumulation and clearance rates; 

• a discussion of ambient environmental sources; and 

• a toxicity evaluation consisting of a discussion of critical effects; extrapolation procedures, 
safety/uncertainty factors, and their technical basis; an assessment of the strength of 
studies underlying toxicity values; and the potential for synergistic, additive, or 
antagonistic effects with other PRS contaminants. 

(d) Risk and Dose Characterization 

Quantity risk to ecological receptors. Risk associated with exposure to background levels of COPECs may 
also be calculated to assess the relative impact of PRS contamination. 

(e) Uncertainty Analysis 

Provide a qualitative uncertainty analysis and a supporting rationale for the recommendations in Section 
2.5, Conclusions and Recommendations. 

Identity key model parameter assumptions (based on professional judgment and/or numerical sensitivity 
analyses) contributing to risk and/or dose. The results of the uncertainty analysis should be incorporated 
into the risk characterization to form the basis tor the conclusions and recommendations in Section 2.5. 

At a minimum, the uncertainty analysis should address the following key sources of uncertainty: 

• definition of the PRS physical setting (e.g., exposure assumptions such as the likelihood 
of exposure pathways and land uses actually occurring, the likelihood that selected 
receptors will be exposed, etc.); 

• data set (e.g., media-contaminant distribution, use of laboratory or other qualified data, 
lack of quantitation, high detection limits, etc.); 

• environmental fate and transport models; 

• constituent toxicity values (or the lack thereof) and interactions; 
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• intake/exposure parameters and their assumed values; 

• multiple pathway exposure assumptions; and 

• other ecological factors identified in the scoping check list. 

(f) Interpretation 

Summarize the findings of the ecological risk assessment with an emphasis on the results of the 
uncertainty analysis. Interpret these results, supporting conclusions about the risk to ecological receptors 
at the PAS. Discuss potential effects on populations/communities. Note that all chemicals retained after 
the risk assessment should be referred to as COGs. 

2. 4. 4 Other Applicable Assessments 

2.4.4.1 Surface Water 

The intent of this section is to facilitate the Surface Water Quality Bureau's review of surface water issues 
at the PAS. This section should completely describe the surface water issues, investigations, and results 
for the PAS. Address the following items: 

• Summarize parts A and B of the LANL-ER-AP-4.5 Surface Water Assessment for the PAS 
(be sure to include the score from part B). State that Parts A and B of the 
LANL-ER-AP-4.5 Surface Water Assessment are included in Appendix B-4.2.1, and 
include them there. 

• State that a description of the PAS, the operational history, and the PAS-specific 
topography, surface geology, geomorphology, and hydrology is included Section 2.2, 
Description and Operational History. Also refer to relevant portions of Appendix B, 
'Operational and Environmental Setting. Summarize any relevant information from these 
sections. 

• Summarize activities in the field investigation that are relevant to surface water, and state 
that details are included in Section 2.3.4.2, Field Investigation. 

• Provide a table that includes all surface water chemistry data (e.g., storm water sampling 
results, information about debris in a watercourse, etc.). Use judgment as to table format. 
Include field measurements of pH, conductivity, temperature, etc. Indicate whether 
samples were filtered or unfiltered. Include the applicable surface water standards for the 
constituents presented in the table. 

• State that data from matrixes other than water are presented in Section 2.3.4.3, Data 
Review, and/or Appendix D-2.0, RFI Analytical Results. Summarize any relevant results 
from these data. 

• Summarize the portions of the revised site conceptual model that are relevant to an 
understanding of surface water, and state that details are included in Section 2.3.5, 
Revised Site Conceptual Model. 

• Summarize information from the human health and ecological evaluations that is relevant 
to surface water, and state that details are included in Sections 2.4.2.1, 2.4.2.2, 2.4.3.1, 
and/or 2.4.3.2. 
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• Discuss decisions presented in the document that are relevant to surface water, and 
discuss the resulting conclusions and recommendations. Discuss whether applicable 
surface water standards have been exceeded. Briefly discuss any proposed surface 
water investigations. 

• Provide a Water Quality Control Commission (WQCC) 1203 Release/Discharge 
Notification date when applicable, and describe the subsequent corrective action. 

• Include figures and tables as needed to facilitate this discussion. Use judgment as to 
format. 

2.4.4.2 Groundwater 

The intent of this section is to facilitate the Groundwater Quality Bureau's review of groundwater issues at 
the PRS. This section should completely describe the groundwater issues, investigations, and results for 
the PRS. Address the following items: 

• State that a description of the PRS, the operational history, and the PAS-specific 
topography, surface geology, geomorphology, and hydrology is included in Section 2.2, 
Description and Operational History. Also refer to relevant portions of Appendix B, 
Operational and Environmental Setting. Summarize any relevant information from these 
sections. 

• Summarize activities in the field investigation that are relevant to groundwater, and state 
that details are included in Section 2.3.4.2, Field Investigation. 

• Provide a table that includes all groundwater chemistry data. Use judgment as to table 
format. Indicate whether samples were filtered or unfiltered. Include the applicable 
groundwater standards for the constituents presented in the table. 

• State that data from matrixes other than water are presented in Section 2.3.4.3, Data 
Review, and/or Appendix D-2.0, RFI Analytical Results. Summarize any relevant results 
from these data. 

• Summarize the portions of the revised site conceptual model that are relevant to an 
understanding of groundwater, and state that details are included in Section 2.3.5, 
Revised Site Conceptual Model. 

• Summarize information from the human health and ecological evaluations that is relevant 
to groundwater, and state that details are included in Sections 2.4.2.1, 2.4.2.2, 2.4.3.1, 
and/or 2.4.3.2. 

• Discuss decisions presented in the document that are relevant to groundwater, and 
discuss the resulting conclusions and recommendations. Discuss whether applicable 
groundwater standards have been exceeded. Briefly discuss any proposed groundwater 
investigations. 

• Include figures and tables as needed to facilitate this discussion. Use judgment as to 
format. 
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2.4.4.3 Underground Storage Tanks 

The annotation for this section is currently under negotiation with the UST Bureau. Please consult with 
Linda Nonno (5-0725, lnonno@ lanl.gov) to ensure that changes to this section are reflected in your 
document. A finalized version will be distributed once it is available. 

The intent of this section is to facilitate the UST Bureau's review of UST issues at the PRS. This section 
should completely describe issues that are relevant to UST investigations, and it should summarize the 
results for the PRS. Address the following items: 

• State that a description of the PRS, the operational history, and the PAS-specific 
topography, surface geology, geomorphology, and hydrology is included in Section 2.2, 
Description and Operational History. Also refer to relevant portions of Appendix 8, 
Operational and Environmental Setting. Summarize any relevant information from these 
sections. 

• State that the regulatory history of the PRS, including all mandatory UST notifications and 
reporting, is described in Appendix G-1.0, Documentation of Regulatory History. 

• Summarize activities in the field investigation that are relevant to UST investigations, and 
state that details are included in Section 2.3.4.2, Field Investigation. 

• State that data from sampling and analysis of soil, sediments, surface water, and 
groundwater are presented in Section 2.3.4.3, Data Review; Section 2.4.4.1, Surface 
Water; Section 2.4.4.2, Groundwater; and/or Appendix D-2.0, RFI Analytical Results. 

• Discuss the decisions presented in the document, how they are supported by the data, 
and the results of those decisions relevant to UST investigation and removal. Cite the 
New Mexico UST Regulations (20 NMAC 5). 

• Summarize information from the human health and ecological evaluations that is relevant 
to the investigation and remediation of the PRS, and refer to Sections 2.4.2.1 , 2.4.2.2, 
2.4.3.1, and 2.4.3.2 for the details of these assessments. 

• Summarize Parts A and 8 of the LANL-ER-AP-4.5 assessment for the PRS, and state that 
the LANL-ER-AP-4.5 assessment for this PRS is included in Appendix 8-4.2.1. 

2.4.4.4 Other 

This section should include relevant information for other applicable assessments such as air quality, solid 
waste, etc. 

2. 5 Conclusions and Recommendations 

This section should provide the complete conclusions and recommendations for the PRS, referencing 
the PAS-specific data review, screening assessments, risk assessments, and any other applicable 
assessments. Address the following items: 

• In giving the recommendations for the PRS, indicate that a formal letter will be sent to the 
AA at a later date requesting the recommended action. 

• Develop conclusions to provide a comprehensive and logical rationale for the 
recommendations. If a risk assessment was not performed, the rationale supporting the 
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decisions should put the quantitative screening results (i.e., BV comparisons, evaluation 
of organic chemicals, and SAL comparisons) into a logical framework that interprets the 
results from the perspective of the revised site conceptual model describing contaminant 
distribution and potential human and ecological exposures at the PAS. 

• Possible factors to be addressed in the rationale may include the following: 

Analytical Issues. Is the analyte list complete? Do accuracy and/or precision 
problems impact PAS recommendations? 

Spatial Characterization. Has the location of the PAS been positively 
identified? Are the number, location, and depth of soil samples adequate to 
determine nature and extent? (Consider patterns observed in the data, possible 
contaminant redistribution since the time the PAS was active, release 
mechanisms, volumes of releases, etc.) Should additional media be sampled? 
Are the analytical data biased high or low? 

Environmental Fate. (Related to spatial characterization.) Could chemical or 
biological degradation and/or re-speciation impact decisions? Could chemical 
adsorption, precipitation, dissolution, etc., impact redistribution in the 
environment? How could PAS-specific hydrologic and geologic conditions impact 
contaminant transport and hence PAS decisions? 

Exposure and Toxicity. How do PAS location, accessibility, and current and 
potential future land use affect PAS decisions? How do assumptions concerning 
exposure mechanisms and model parameters impact PAS decisions? How does 
uncertainty in contaminant toxicity impact PRS decisions? 

• If the above factors were addressed in previous sections of this report (in particular if a risk 
assessment was performed), a brief summary of these evaluations and how they support 
the final recommendations is sufficient. Minimize the introduction of new information. This 
section should primarily interpret information from previous sections and connect it into a 
logical explanation to support the conclusions derived and the recommendations 
proposed. 

• Clearly state the recommendation(s) for proposed actions and summarize the justification 
for these proposals. 

• Provide a projected schedule of anticipated activities associated with PASs not 
recommended for no further action (NFA). Provide a projected date for the submission of 
a request for permit modification to add PASs to the HSWA Module of the RCRA permit. If 
deferral of a PAS is necessary, request AA approval. 

3. 0 PRS Y-PRS Y DESCRIPTOR 

4. 0 PRS Z-PRS Z DESCRIPTOR 

Continue adding sections following this numbering scheme until all PASs are addressed. Number the 
following section according to the next consecutive number. 
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X.O REFERENCES 

Include the following text before the reference list: 

"The following list includes all of the documents cited in the body and appendixes 
of this RFI report. The parenthetical information following each reference 
provides the author, publication date, and ER ID number, and, if applicable, the 
LANL ER Project Reference Library reference set number and tab number for 
each document. This information is also included in the citations in the text. This 
information can be used to locate the documents on this list as follows. 

The ER ID number is assigned by the Laboratory's ER Project to track material 
associated with LANL PASs. This number can be used to locate the actual 
document at the ER Project's Records Processing Facility. All cited documents 
are assigned ER ID numbers. 

The reference set number and tab number are assigned to locate material in the 
LANL ER Project Reference Library, which is housed at NMED HRMB, DOE, and 
the ER Project Office. This library is a living document that was developed to 
insure that the AA has all of the necessary material to review the decisions and 
actions proposed in documents submitted by the Laboratory's ER Project. 
Documents previously submitted to the AA and documents that are specific to 
this RFI report are not included in the Reference Library, and their citations do not 
include reference set and tab numbers. Documents that are specific to this RFI 
report are attached in Appendix G-2.0, Referenced Documents." 

- ·---~ -"" 

Following this introduction, include the reference list. The reference list below is for documents 
referenced in this annotated outline. For guidance on formatting references, consult with an ER Project 
technical editor. 

EPA (US Environmental Protection Agency), April 10, 1990. Module VIII of RCRA Permit No. 
NM0890010515, EPA Region VI, issued to Los Alamos National Laboratory, Los Alamos, New Mexico, 
effective May 23, 1990, EPA Region VI, Hazardous Waste Management Division, Dallas, Texas. (EPA 
1990, ER 10 01585) 

EPA (US Environmental Protection Agency), February 1994. "USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review," EPA-540/R-94-013, Office of Solid Waste and 
Emergency Response, Washington, DC. (EPA 1994, ER 10 48639) 

EPA (US Environmental Protection Agency), December 1994. "USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review: Multi-Media, Multi-Concentration (ILMO 1.0) and 
Low Concentration Water (OLCO 1.0)," EPA/540/R/94/090, Office of Solid Waste and Emergency 
Response, Washington, DC. (EPA 1994, ER 10 48640) 

LANL (Los Alamos National Laboratory), July 1995. "Statement of Work- Analytical Support," Revision 2, 
RFP No. 9-XS1-Q4257, Los Alamos, New Mexico. (LANL 1995, ER 10 49738) 

LANL (Los Alamos National Laboratory) 1995. "Site Development Plan, Annual Update 1995," Los 
Alamos National Laboratory Publication, LALP-95-113, Los Alamos, New Mexico. (LANL 1995, ER 10 
57224) 
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LANL (Los Alamos National Laboratory), March 1996. "Quality Assurance Project Plan Requirements for 
Sampling and Analysis," Los Alamos National Laboratory Report LA-UR-96-441, Los Alamos, New 
Mexico. (LANL 1996, ER 10 53450) 

LANL (Los Alamos National Laboratory), December 1996. "Installation Work Plan for Environmental 
Restoration," Revision 6, Los Alamos National Laboratory Report LA-UR-96-4629, Los Alamos, New 
Mexico. (LANL 1996, ER 10 55574) 

NMED (New Mexico Environment Department), March 3, 1998. New Mexico Environment Department 
RCRA Permits Management Program Document Requirement Guide, Santa Fe, New Mexico. (NMEO 
1998, ER 10 57897) 

NMED (New Mexico Environment Department), March 3, 1998. Risk-Based Decision Tree, Santa Fe, New 
Mexico. (NMEO 1998, ER 10 57761) 

Ryti, R. T, P. A. Longmire, D. E. Broxton, S. L. Reneau, and E. V. McDonald, in preparation. "Inorganic 
and Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier Tuff at Los Alamos 
National Laboratory," Los Alamos National Laboratory Report, Los Alamos, New Mexico. (Ryti et al. 
1998, ER 10 58093) 
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APPENDIX A LIST OF ACRONYMS AND GLOSSARY 

A-1.0 LIST OF ACRONYMS 

Define all acronyms used in the document. Contact an Environmental Restoration (ER) Project technical 
editor for a standard list of ER Project acronyms. Use the standard list, adding additional acronyms used 
and removing acronyms that were not used. 

A-2.0 GLOSSARY 

Define terms used in the document that need clarification. Contact an ER Project technical editor for a 
standard glossary of ER Project terms. Use the standard glossary, adding additional terms and removing 
terms that were not used. 
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APPENDIX B OPERATIONAL AND ENVIRONMENTAL SETTING 

This appendix should describe the facility, technical area (TA), or other general area in which the potential 
release sites (PASs) included in this Resource Conservation and Recovery Act (RCRA) facility 
investigation (RFI) report are located. PAS-specific information should be included in the body of the 
report. 

B-1.0 OPERATIONAL HISTORY AND LAND USE 

Discuss the operational history (including current activities) of the facility, TA, or other general area in 
which the PASs in this report are located. 

• Provide the length of time that the facility or TA was operational and the associated start 
and end dates. 

• Identify the types of PASs included in the general area, and the types of facility processes 
that may have contributed to contamination at the PASs. (The description of the 
operational history should support the list of potential contaminants and their release 
mechanisms at the PASs in question). 

• Discuss the historical use of chemicals at the facility or T A, including the estimated 
inventory if known. 

• Discuss the current activities and land use at the facility, TA, or other general area 
encompassing the PASs. 

State that future and current land-use maps can be found in the 1995 update to the LANL Site 
Development Plan (LANL 1995, ER ID 57224). 

B-2.0 CLIMATE 

Identify the general climate of the area, including prevailing wind direction(s); effects of summer rains, 
snow melt, etc.; rate of evapotranspiration; range of temperatures; average precipitation; and other 
pertinent information. 

B-3.0 GEOLOGY 

In Appendixes B-3.1 and B-3.2, describe what is currently known about the geology for the facility, TA, or 
other general area encompassing the PASs. PAS-specific information should be presented in the body of 
the report. 

Do not simply refer to the work plan; rather, present all of the relevant information. If what is known about 
the PRS has changed dramatically from the description in the work plan, discuss the changes and 
summarize or quote the work plan discussions as needed. See the General Guidelines for further 
guidance on using information from the work plan and other archival reference materials. 

B-3.1 Geologic Setting 

Address the following items: 

• Provide a figure that shows a cross section of the detailed stratigraphy of the facility, TA, 
or other general area. If this is not available, provide a figure of the generalized 
stratigraphy (e.g., the entire Pajarito Plateau, a general mesa, etc.). Follow Example 
Figure B-3.1-1. 
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• Describe the stratigraphy of the area, including how that information was obtained 
(e.g., from logs of nearby wells). 

• Provide a geologic map of the area under investigation, including the structural geology if 
such information is available. Use judgment as to format. 

• Describe the structural geology, including both local and regional structural features 
(e.g., folding, faulting, jointing, strike and dip, etc.). 

• If applicable, discuss the paleotopography. 

B-3.2 Soils 

If the information is available, address the following items: 

• Describe the soil types, physical and chemical properties, and major geomorphic features 
(e.g., large drainages, hills, etc.) at the facility, TA, or other general area. 

• If applicable, discuss soil thickness and variability, and provide the depth to the soil/tuff 
interface. 

• Provide a soils map. Use judgment as to format. 

B-4.0 HYDROLOGY 

B-4.1 Hydrological Conceptual Model 

Discuss the hydrological conceptual model, including but not limited to the following: surface water run-on 
and runoff and sediment transport; erosion and surface exposure; fluid transport via the regional aquifer, 
alluvial aquifers, perched water, springs, and seeps; infiltration and transport in the vadose zone; and 
atmospheric dispersion. 

B-4.2 Surface Water 

Address the following items: 

• Briefly discuss watershed locations. 

• Discuss man-made or natural drainages, streams, wetlands, outfalls, etc. Provide the 
available information regarding the location, elevation, flow, velocity, depth, width, 
seasonal fluctuations, and proximity to the 1 00-year flood plain for associated streams, 
ditches, drains, wetlands, and channels. Provide the associated National Pollutant 
Discharge Elimination System (NPDES), Stormwater Permit/Plan, and/or Discharge 
Permit/Plan number. 

B-4.2.1 LANL-ER-AP-4.5 Assessment(s) 

Use the following introduction: 

"At the Laboratory, surface water runoff and sediment transport are among the 
potential migration pathways by which contaminants might be transported to off
site receptors. Surface water may also access subsurface contaminants exposed 
by soil erosion. Soil erosion is dependent on several factors, including soil 
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properties, the amount of vegetative cover, the slope of the contaminated area, 
exposure, the intensity and frequency of precipitation, and seismic activity. 

The Laboratory's ER Project has developed Assessment Process 4.5 (AP-4.5) to 
assess sediment transport and erosion concerns at specific PASs. AP-4.5 
provides a basis for prioritizing and scheduling actions to control erosion of 
potentially contaminated soils at specific PASs. The procedure is a two-part 
evaluation. Part A is a compilation of existing PAS analytical data, site maps, and 
knowledge-of-process information. Part B is an assessment of the 
erosion/sediment transport potential at the PRS. Erosion potential is numerically 
rated from 1 to 1 00 using a matrix system. PASs that score below 40 have a low 
erosion potential; those that score from 40 to 60 have a medium erosion 
potential; and those that score above 60 have a high erosion potential. Part A of 
this assessment is initiated and completed by the Los Alamos National Laboratory 
(LANL or the Laboratory) Environmental Restoration (ER) Project; Part B is 
completed by the Laboratory's Water Quality and Hydrology Group (ESH-18). A 
Surface Water Assessment Team comprised of representatives from the ER 
Project, ESH-18, the Laboratory's Facility Management Group (FSS-7), and the 
Department of Energy (DOE) Oversight Bureau evaluates each completed 
assessment. If necessary, a best management practice or other action is 
implemented based on the results of the assessment. 

The AP-4.5 assessments for the PASs addressed in the RFI report are attached 
following this introduction." 

If applicable, add the following statement: 

"Note in Part A that if Item 1 0, Sample Information, is marked yes but no data are 
provided, it is because all applicable data are nondetected values." 

Reproduce and attach Parts A and B of the LANL-ER-AP-4.5 assessments for all of the PASs included in 
the document. 

B-4.3 Groundwater 

This section should introduce the material in the sections under Appendix B-4.3. Address the following: 

• State that Appendixes B-4.3.1 through B-4.3.4 discuss the alluvial waters, perched 
aquifers, regional aquifer, and vadose zone in the vicinity of the facility, TA, or other 
general area encompassing the PASs. 

• Include a map showing the locations of alluvial wells, perched water wells, regional aquifer 
wells, and springs resulting from alluvial aquifer discharges, perched aquifer discharges, 
and regional aquifer discharges in the vicinity of the facility, TA, or other general area. 

• State that the stratigraphy, the locations of perched waters, the location of the regional 
aquifer, the unsaturated geologic units above and between the aquifers (if applicable}, 
and depths of perched water wells and regional aquifer wells in the vicinity of the facility, 
T A, or other general area are presented in Figure B-3.1-1 (see Example Figure B-3.1-1 ). 

B-4.3.1 Alluvial Waters 

For the facility, TA, or other general area, discuss alluvial waters. Address the following items: 
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• Describe the occurrence of alluvial water and the properties of the alluvial material 
(e.g., sand, clay, gravel content, or rock type). 

• If known, discuss the extent (thickness and area) of any alluvial aquifers, identify the 
bedrock units in which the alluvial waters are perched, and discuss data concerning flow 
direction and gradient. 

• Discuss features that may lead to channeling or localized flow of water or contaminants in 
the alluvial material (e.g., high permeability zones). 

• Discuss alluvial wells in the area. Provide the depth of the wells, the intervals screened, 
and the depth to water. Also describe monitoring (chemical or hydrologic) currently being 
conducted in the wells. Provide available information on recharge and discharge 
pathways and flow rates if PAS-specific discussions were not included in the body of the 
report (e.g., in Section 2.2, Description and Operational History, or Section 2.3.5, 
Revised Site Conceptual Model). 

• Discuss springs in the area resulting from alluvial aquifer discharges. Discuss available flow 
rate and chemical information if PAS-specific discussions were not included in the body of 
the report (e.g., in Section 2.2, Description and Operational History, or Section 2.3.5, 
Revised Site Conceptual Model). 

• Refer to the figure in Appendix 8-4.3, and state that it shows the locations of alluvial wells 
and springs resulting from alluvial aquifer discharges. 

B-4.3.2 Perched Waters -- -~~ - .... 

For the facility, TA, or other general area, discuss perched waters. Address the following items: 

• Describe perched water occurrences for each aquifer. 

• If known, identify the depth, thickness, and area of the aquifer; the geologic unit in which 
the aquifer is located; and the geologic unit in which the aquifer is perched. Discuss the 
confining unit, if applicable. Also discuss the known hydraulic properties of the 
aquifer-bearing and perched units, and data on flow direction and gradient. 

• Discuss perched water wells in the area. Provide the depth of the wells, the intervals 
screened, and the depth to water. Also describe monitoring (chemical or hydrologic) 
currently being conducted in the wells. Provide available information on recharge and 
discharge pathways and flow rates if PAS-specific discussions were not included in the 
body of the report (e.g., in Section 2.2, Description and Operational History, or Section 
2.3.5, Revised Site Conceptual Model}. 

• Discuss springs in the area resulting from perched aquifer discharges. Discuss available 
flow rate and chemical information if it has not been discussed earlier (e.g., in Section 
2.2, Description and Operational History, or Section 2.3.5, Revised Site Conceptual 
Model). 

• Refer to the figure in Appendix 8-4.3, and state that it shows the locations of perched 
water wells and springs resulting from perched aquifer discharges. Also refer to Figure 
8-3.1-1, and state that it shows the general stratigraphy of the site, the locations of 

RF/ Report Annotated Outline 65 June 12, 1998 



perched waters, and the depths of perched water wells in the vicinity of the facility, TA, or 
other general area. 

B-4.3.3 Regional Aquifer 

Describe the regional aquifer. Address the following items: 

• Discuss regional aquifer wells in the area. Provide the depth of the wells, the intervals 
screened, the depth to water, the saturated units the wells penetrate, and the uses of the 
wells (e.g., water supply monitoring). Use a table if it facilitates the presentation (use 
judgment as to format). 

• If applicable, describe monitoring (chemical or hydrologic) currently being conducted at 
the regional aquifer wells. 

• If known, discuss the relevant hydraulic properties (e.g., hydraulic conductivity, bulk 
density, etc.) of the regional aquifer. Also discuss data on flow direction and gradient. 

• Describe the aquifer material (e.g., clay or sand content, fractured or vesicular basalt, 
etc.). 

• Discuss the confined or unconfined nature of the regional aquifer and, if applicable, the 
nature of the confining units. 

• Discuss applicable information on recharge and discharge pathways and flow rates if 
PAS-specific discussion were not included in the body of the report (e.g., in Section2.?, 
Description and Operational History, or Section 2.3.5, Revised Site Conceptua1Mo<:fe1).- ~ 

• Discuss any springs in the area resulting from regional aquifer discharges. Discuss 
available flow rate and chemical information if PAS-specific discussion were not included 
in the body of the report (e.g., in Section 2.2, Description and Operational History, or 
Section 2.3.5, Revised Site Conceptual Model). 

• Refer to the figure in Appendix B-4.3, and state that it shows the locations of regional 
aquifer wells and springs resulting from regional aquifer discharges. Also refer to Figure 
B-3.1-1, and state that it shows the general stratigraphy of the site, the location of the 
regional aquifer, and the depths of regional aquifer wells in the vicinity of the facility, TA, or 
other general area. 

B-4.3.4 Vadose Zone 

Address the following items: 

• If applicable and not described elsewhere, identify the unsaturated geologic units above 
and between the aquifers. If applicable, refer to Figure B-3.1-1. 

• Discuss hydraulic parameters (e.g., soil characteristic curves, matrix potentials, hydraulic 
conductivities, etc.) and moisture content data. 

• Discuss hydrogeologic features that may influence vadose zone transport 
(e.g., fractures, buried soils, surge beds, or other highly permeable or impermeable 
units). 
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B-5.0 ECOLOGICAL RESOURCES 

This section should describe the findings of the ecological surveys that include the PRSs discussed in 
this report. Address the following items: 

• Briefly discuss when, by whom (e.g., Biological Resource Evaluations Team), and for 
which facility, TA, or other general area biological field surveys were conducted. State the 
reason for conducting the surveys. Cite the reports that document the surveys. 

• Discuss the ecological setting, description, current status, previous surveys, current 
actions and investigations, and the biological survey for the site. 

• Discuss the results of the biological field survey(s) conducted prior to the sampling event. 
Include the following items: 

Discuss the habitats and species present or expected to be present at the site 
and adjacent areas. 

Describe the biota in surface water bodies on, adjacent to, or affected by the site. 

Indicate areas at and near the PRSs where state and federal threatened or 
endangered species (both proposed and listed) are located. 

Discuss other species or habitats of special significance, such as commercially, 
culturally, or recreationally significant species. 

Discuss wetlands or flood plains that are contained within the facility, TA, or other 
general area. 

• Describe disturbed and undisturbed habitats. 

• Discuss the impacts of the sampling event(s) on ecological receptors, or state that the 
sampling event(s) did not impact ecological receptors and discuss what steps were taken 
to avoid impact or to restore disturbed land. 

B-6.0 CULTURAL RESOURCES 

This section should discuss the results of the cultural surveys that include the PRSs discussed in this 
report. Address the following items: 

• Briefly discuss when, by whom, and for which applicable facility, TA, or other general area 
cultural/archaeological surveys were conducted. State the reason for conducting the 
surveys. Cite the reports that document the surveys. 

• Discuss the results of the cultural/archaeological surveys conducted prior to the sampling 
event. 

• Discuss disturbed and undisturbed environments. 

• Discuss the impacts of the sampling event(s) on cultural/archaeological sites that exist in 
the area, or state that the sampling event(s) did not impact cultural/archaeological sites 
and discuss what steps were taken to avoid such impacts. 
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APPENDIX C RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

C-1.0 SUMMARY 

This section should provide a summary of the quality assurance (QA)/quality control (QC) activities for the 
potential release sites (PRSs) included in this report. Introductory material to this appendix should include 
a description of the data set that was evaluated for this report and how the QA/QC evaluation was carried 
out. Field analyses should be presented first, followed by fixed laboratory analyses. Address the following 
items in both discussions as appropriate: 

• Summarize the number of field or fixed-laboratory samples analyzed, and the number of 
associated field QC samples (e.g., field duplicates) and/or PAS-specific performance 
evaluation samples. List the PRSs for which samples were collected and analyzed. 

• Summarize the analytical suites for which samples were analyzed, and state that the target 
analytes for each suite are listed in Appendix D-1.0, Target Analytes and Detection Limits. 

• Include a table that shows the analytical suite, analytical method ID, and method 
description for all analyses performed (e.g., SW-846 Method 6010, inductively-coupled 
plasma emission spectroscopy [ICPES]). Use judgment as to format. State that detection 
or quantitation limits are provided in Appendix D-1.0, Target Analytes and Detection 
Limits. 

• Indicate that sample preservation and holding time requirements are provided in Los 
Alamos National Laboratory (LANL) Environmental Restoration (ER) standard operating 
procedure (SOP) 1.02 (revision in progress). Indicate whether there were deviations from 
these requirements and refer to later sections of this appendix for details. 

• Summarize the types of laboratories (e.g., fixed, mobile, internal, external) and, if 
pertinent to the data quality evaluation, and the number of laboratories used 
(e.g., whether analyses were performed by single or multiple external laboratories). 

• State that the requirements of the sampling and analysis plan (SAP), the ER Project 
Quality Assurance Project Plan (QAPP), the analytical services statement of work, and/or 
ER SOPs were followed during analytical data collection and evaluation. Summarize 
deviations from these requirements. 

• Briefly describe the types of QA and QC samples (both field and laboratory) or processes 
that were evaluated in preparing this appendix (e.g., laboratory duplicates, blank 
samples, etc.). State that the type and frequency of QC analyses required for fixed
laboratory analyses is described in the ER Project Statement of Work for Analytical 
Services (LANL 1995, ER ID 49738). State that definitions of the QA/QC sample types 
and processes are included in the glossary in Appendix A-2.0. 

• Describe the procedure that was used for routine validation of the analytical data. If the 
current ER Project validation procedure was used for all data, state that this procedure is 
described in the Installation Work Plan (IWP). If data were collected before April1995, 
describe the validation procedure that was used (e.g., Chemical Science and 
Technology [CST] 3 validation procedures). Emphasize that the ER data validation 
procedures are based on Environmental Protection Agency (EPA) National Functional 
Guidelines for Data Review (EPA 1994, ER ID 48639; EPA 1994, ER ID 48640). 
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• Briefly describe the focused validation process, stating that a more detailed description is 
located in the QAPP (LANL 1996, ER ID 53450). If focused validation was performed for 
the data set being evaluated, briefly describe why. Refer to later sections of this appendix 
for details. 

• State that, generally, data are still usable even though qualifier flags may be applied 
during the routine and focused validation processes. State that definitions of laboratory 
qualifiers, LANL qualifiers, and focused validation qualifiers are included in the glossary in 
Appendix A-2.0. 

Conclude this section by summarizing the results of the evaluation of QA/QC activities in general terms. 
The following items should be emphasized: 

• Indicate whether, as a result of the evaluation of QA/QC activities, the analytical data are of 
sufficient quality for the intended use in this report. If qualifier flags have been applied to 
data, generally state the impact on data usability. 

• If data were rejected for use in this report, describe those data here and the reasons for 
rejection. Refer to later sections of this appendix for details. 

• State that the detailed results of data validation are presented in Section C-5.0, Results 
of Data Validation. 

• State that discussions of data usability on a PAS-specific basis are also presented in the 
body of the report in Section 2.3.4.3, Data Review. 

C-2.0 INORGANIC ANALYSES 

This section should provide a detailed discussion of the QA/QC findings for inorganic analytes. Address 
the items under each of the following sections. 

C-2.1 Field Analyses 

This section should include the QA/QC results from all field analyses. As applicable, include discussions 
of spot tests, field screening, other field analytical methods, and field (mobile) laboratory analyses. 

• State the numbers of samples analyzed for inorganic chemicals using field methods 
(e.g., x-ray fluorescence [XRF], mobile laboratories, spot tests, etc.). Provide the target 
analytes and the analytical methods or instrumental techniques used. Do not include 
screening measurements made for the purposes of health and safety or shipping and 
handling. 

• Cite the ER SOP, LANL SOP, or published method that was used for the field 
measurements. 

• Discuss the detection limits for the field methods employed with respect to background 
values (BVs) and screening action levels (SALs), and indicate whether detection limits 
were greater than these values. Refer to the appropriate table in Appendix D-1.0, Target 
Analytes and Detection Limits. 

• If the required detection limits were not met in the field, describe which samples were 
affected, what caused the elevated detection limits (e.g., matrix interference due to oil 
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contamination), and what actions were taken to try to meet the detection limit 
requirements. 

• Discuss the results of QC activities for field methods, including the acceptance criteria. 

• Describe focused validation that was performed for the field inorganic analytical results, 
and present the outcome. 

• Discuss the usability of the field inorganic data, including potential bias (in direction or 
relative magnitude), as determined by the data quality evaluation. 

C-2.2 Fixed Laboratory Analyses 

This section can be presented either as a single discussion, or as separate discussions under separate 
bolded, unnumbered headings for routine and special analytical services. The following general guidance 
applies to both routine and special analytical services. If separate headings are used for routine and 
special analytical services, address these items under both headings. 

• State the numbers of samples that underwent inorganic analysis at a fixed laboratory, and 
the analytical methods used by the fixed laboratories (e.g. SW-60108, etc.), including 
sample preparation methods. 

• Discuss the detection limits for the methods employed with respect to BVs and SALs, 
and indicate whether detection limits were greater than these values. If routine analytical 
services were used, state that a listing of the contractually required detection limits for 
routine analytical services is included in Appendix D, Analytical Suites and Results. If 
nonroutine analytical methods were used, refer to the appropriate table in 
Appendix D-1.0. 

• If the analytical laboratory did not meet the required detection limits, describe which 
samples were affected, what caused the elevated detection limits (e.g., matrix 
interference due to oil contamination), and what corrective actions were taken to try to 
meet the detection limit requirements. 

• Discuss the results for laboratory control samples, laboratory duplicates, matrix spikes, 
and blank samples. Discuss the results for other pertinent QC samples or processes 
(e.g., performance evaluation samples). Include the acceptance criteria or acceptable 
recovery ranges for the QC samples being discussed. 

• Discuss the results of fixed laboratory inorganic analyses of field QC samples, and how 
interpretation of regular field sample results may be affected. 

• Describe focused validation that was performed for the fixed analytical laboratory inorganic 
analytical results, and present the outcome. 

• When holding times have been exceeded, provide the number of days over the required 
holding time and the potential impact on the analytical results. 

• Discuss the usability of the fixed analytical laboratory inorganic data, including potential 
bias (in direction or relative magnitude), as determined by the data quality evaluation. 
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C-3.0 RADIOCHEMICAL ANALYSES 

This section should provide a detailed discussion of the QAJQC findings for radionuclides. Address the 
items under each of the following sections. 

C-3.1 Field Analyses 

This section should include the QAJQC results from all field analyses. As applicable, include discussions 
of spot tests, field screening, other field analytical methods, and field (mobile) laboratory analyses. 

• State the numbers of samples that underwent field radiochemical analysis. Provide the 
target analytes and the analytical methods or instrumental techniques used. Do not 
include screening measurements made for the purposes of health and safety or shipping 
and handling. 

• Cite the ER SOP, LANL SOP, or published method that was used for the field 
measurements. 

• Discuss the detection limits for the methods used with respect to BVs and SALs, and 
indicate whether the detection limits were greater than these values. Refer to the 
appropriate table in Appendix D-1.0, Target Analytes and Detection Limits. 

• Describe how the detection status for radiochemical analytes analyzed by field methods 
was determined (e.g., comparison to minimum detectable activity, decision level 
concentration [DLC], 2-sigma total propagated uncertainty [TPU], etc.) 

• If the required detection limits were not met in the field, describe wl}ich samples were 
affected, what caused the elevated detection limits (e.g., gamma spectrum interference 
due to high levels of uranium), and what corrective actions were taken to try to meet the 
detection limit requirements. 

• If gamma/beta spectrometry measurements were performed in the field, describe how the 
results were evaluated (e.g., naturally-occurring isotopes, short-lived isotopes, etc.). 
Refer to the appropriate SOP (currently in preparation) for identifying specific gamma 
spectrometry results. 

• Discuss the results of QC activities for field methods, including the acceptance criteria. 

• Describe focused validation that was performed for the radiochemical analytical results 
from field samples, and present the outcome. 

• Discuss the usability of the field radiochemical data, including potential bias (in direction or 
relative magnitude), as determined by the data quality evaluation. 

C-3.2 Fixed Laboratory Analyses 

This section can be presented either as a single discussion, or as separate discussions under separate 
balded, unnumbered headings for routine and special analytical services. The following general guidance 
applies to both routine and special analytical services. If separate headings are used for routine and 
special analytical services, address these items under both headings. 

• State the numbers of samples that underwent radiochemical analysis at a fixed laboratory. 
Provide the target analytes and the analytical methods or instrumental techniques used 
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by the analytical laboratories (e.g., tritium by liquid scintillation counting), including 
sample preparation methods. 

• Discuss the detection limits for the methods used with respect to BVs and SALs, and 
indicate whether the detection limits were greater than these values. If routine analytical 
services were used, state that a listing of the contractually required detection limits for 
routine analytical services is included in Appendix D, Analytical Suites and Results. If 
nonroutine analytical methods were used, refer to the appropriate table in 
Appendix D-1.0, Target Analytes and Detection Limits. 

• Describe how the detection status for radiochemical analytes analyzed by fixed analytical 
laboratories was determined (e.g., comparison to minimum detectable activity, DLC, 
2-sigma TPU, etc.) 

• If the analytical laboratory did not meet the required detection limits, describe which 
samples were affected, what caused the elevated detection limits (e.g., gamma spectrum 
interference due to high levels of uranium), and what corrective actions were taken to try 
to meet the detection limit requirements. 

• If gamma spectrometry measurements were performed during fixed-laboratory analysis, 
describe how the results were evaluated (e.g., naturally-occurring isotopes, short-lived 
isotopes, etc.). Refer to the appropriate SOP (currently in preparation) for identifying 
specific gamma spectrometry results. 

• If tritium measurements were performed on soil samples, explain that results were 
expressed in units of pCi per gram of dry soil. 

- ·--~ - .. 

• Discuss the results for laboratory control samples, duplicate samples, and blank samples. 
Discuss tracer and/or carrier recoveries with respect to acceptance criteria. Discuss the 
results for other pertinent QC samples or processes (e.g., matrix spike, performance 
evaluation samples, etc.). Include the acceptance criteria or acceptable recovery ranges 
for the QC samples being discussed. 

• Discuss the results of fixed-laboratory radiochemical analysis of field QC samples, and 
how interpretation of regular field sample results may be affected. 

• Describe focused validation that was performed for the radiochemical analytical results 
from fixed-laboratory samples, and present the outcome. 

• When holding times have been exceeded, include the number of days over the required 
holding time and the potential impact on the analytical results. 

• Discuss the usability of the fixed-laboratory radiochemical data, including potential bias (in 
direction or relative magnitude), as determined by the data quality evaluation. 

C-4.0 ORGANIC ANALYSES 

This section should provide a detailed discussion of the QA/QC findings for organic analytes. Address the 
items under each of the following sections. 
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C-4.1 Field Analyses 

This section should include the QAJQC results from all field analyses. As applicable, include discussions 
of spot tests, field screening, other field analytical methods, and field (mobile) laboratory analyses. 

• State the numbers of samples that underwent field organic analysis, and the analytical 
methods used. Provide the target analytes and the analytical methods or instrumental 
techniques used. Do not include screening measurements made for the purposes of 
health and safety or shipping and handling. 

• Cite the ER SOP, LANL SOP, or published method that was used for the field 
measurements. 

• Discuss the detection and/or quantitation limits for the field analytical methods employed 
with respect to BVs and SALs, and indicate whether quantitation and/or detection limits 
were greater than these values. Refer to the appropriate table in Appendix D-1.0, Target 
Analytes and Detection Limits. 

• If the required detection and/or quantitation limits were not met in the field, describe 
which samples were affected, what caused the elevated detection limits (e.g., matrix 
interference due to oil contamination), and what corrective actions were taken to try to 
meet the detection and/or quantitation limit requirements. 

• Discuss the results of QC activities for field methods including acceptance criteria. 

• Describe focused validation that was performed for the field organic analytical re-su~ a:fl(i 
the outcome. 

• Discuss the usability of the field organic data, including potential bias (in direction or 
relative magnitude for the individual analytical suite), as determined by the data quality 
evaluation. 

C-4.2 Fixed Laboratory Analyses 

This section should be presented as separate discussions under separate bolded, unnumbered 
headings for individual analytical suites (i.e. semivolatile organic compounds [SVOCs], volatile organic 
compounds [VOCs], polychlorinated biphenyls [PCBs], etc.). Address the following general guidance 
under all of the subdivisions. 

• State the numbers of samples that underwent fixed-laboratory organic analysis, and the 
analytical methods used by the laboratories (e.g., SW-82706) including sample 
preparation methods. 

• Discuss the detection and/or quantitation limits for the fixed-laboratory methods 
employed with respect to BVs and SALs, and indicate whether quantitation and/or 
detection limits were greater than these values. Provide a statement that quantitation 
limits are generally five to ten times the method detection limit. If routine analytical services 
were used, state that a listing of the contractually required detection and/or quantitation 
limits for routine analytical services is included in Appendix D, Analytical Suites and 
Results. If nonroutine analytical methods were used, refer to the appropriate table in 
Appendix D-1.0, Target Analytes and Detection Limits. 
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• If the analytical laboratory did not meet required detection and/or quantitation limits, 
describe which samples were affected, what caused the elevated detection limits 
(e.g., matrix interference due to oil contamination}, and what corrective actions were 
taken to try to meet the detection and/or quantitation limit requirements. 

• Discuss the results for blank sample analysis, with particular emphasis on false positive 
results in regular field samples. Discuss surrogate recoveries with respect to acceptance 
criteria. Discuss the results for other pertinent QC samples or processes (e.g., matrix 
spikes/matrix spike duplicates [MS/MSD], performance evaluation samples, etc.). Include 
the acceptance criteria or acceptable recovery ranges for the QC sample being 
discussed. 

• Discuss the results of fixed-laboratory organic analyses of field QC samples, and how 
interpretation of regular field sample results may be affected. 

• Describe focused validation that was performed for the fixed-laboratory organic analytical 
results, and present the outcome. 

• When holding times have been exceeded, include the number of days over the required 
holding time and the potential impact on the analytical results. 

• Discuss the usability of the fixed-laboratory organic data, including potential bias (in 
direction or relative magnitude for the individual analytical suite), as determined by the 
data quality evaluation. 

C-5.0 RESULTS OF DATA VALIDATION 

For each PAS included in the report, provide a table presenting data qualifiers that were applied as a result 
of the data validation process. Use judgment as to table format. Provide bolded headings for each PAS in 
the report. Follow each heading either with a table or a statement that no data qualifiers were applied for 
the PAS. 
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APPENDIX D ANALYTICAL SUITES AND RESULTS 

D-1.0 TARGET ANALYTES AND DETECTION LIMITS 

This section should present tables of the target analytes and detection or quantitation limits for all analyses 
conducted for the Resource Conservation and Recovery Act (RCRA) facility investigation (RFI). Present 
separate tables for field analyses and fixed-laboratory analyses. Use judgment as to table format. Address 
the following in the tables: 

• Provide information for both routine and nonroutine analytical suites for which samples 
were analyzed during the RFI. 

• Include each target analyte, the matrix analyzed, the method ID, and the detection or 
quantitation limit for that analysis. 

Routine analytical suites are described in the Quality Assurance Project Plan (QAPP) and include volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides/polychlorinated 
biphenyls (PCBs), high explosives (HE), metals, and selected radionuclides. The tables provided in this 
appendix may need to be modified from those presented in the QAPP because target analytes in several 
suites have changed with subsequent contract laboratory statements of work. For example, the inorganic 
suite changed from 11 to 21 analytes in mid-1994. When in doubt, check the target analyte list in one of 
the data packages associated with this investigation. 

D-2.0 RFI ANALYTICAL RESULTS 

This section should present the analytical data for the PRSs included in the RFI report. Analytical data 
must be provided in both electronic and hard-copy formats. A hard copy of the data must be included as 
an attachment to each copy of the report. In addition, one electronic copy of the data must accompany the 
hard copy reports submitted to New Mexico Environment Department (NMED) Hazardous and Radioactive 
Materials Bureau (HRMB), Department of Energy (DOE), and the Los Alamos National Laboratory (LANL or 
the Laboratory) Environmental Restoration (ER) Project Records Processing Facility (RPF). 

Address the following items in the text of this appendix: 

• State that an abridged version of all of the analytical data collected during the RFI are 
included as an attachment to this report. State that more detailed data have been 
submitted in electronic format to NMED HRMB, DOE, and the LANL ER Project RPF. 
State that the copies of the report that include electronic data have the notation "Data 
disks included with this copy" clearly displayed on the cover. 

• State the number of disks on which the electronic data are saved, and the software 
package and version used to store the data. The data should be formatted in 
spreadsheets and saved as Excel 4.0. 

• Provide the name for each disk, and list the files that each disk contains. 

• State that the electronic data are available in the Facility for Information Management, 
Analysis, and Display (FIMAD). If the data are not available in FIMAD, explain why and 
provide a method for non-Laboratory readers to obtain the data. 

• Be sure that FIMAD personnel have verified all FIMAD data for accuracy (i.e., for data 
collected after April 1995, ensure that the electronic data have been compared with the 
hard copy data package from the analytical laboratory) before these data are submitted. 
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• Be sure that the data reported in this appendix agree with the data presented in the body 
of this report. 

• State that the hard copy data are attached at the end of the report. 

The hard copy data should address the following items (use judgment as to table format): 

• Present field and fixed-laboratory analytical data in separate tables. Different sample 
matrixes and analytical suites may also be presented in separate tables. 

• Indicate when data are not available or not applicable (i.e., do not leave any table cells 
blank). If a data qualifier field is blank because no qualifier flag is required, write "None" in 
the cell. 

• Include all chemical results (even nondetected values) for both field and fixed-laboratory 
measurements. 

• Include all data that are not available in electronic form (e.g., non-FIMAD data). 

• Include all results for measured physical or physiochemical parameters (e.g., grain size, 
turbidity, suspended solids, etc.). 

• Include all groundwater analytical data collected during the AFI for the PASs included in 
this report and areas down-gradient from these PASs. 

• Include the following fields in the hard copy data: 

PAS number, 

Location ID, 

Sample ID, 

Depth and units, 

Sample medium (as defined in FIMAD), 

Analyte name, 

Sample results and units (use consistent units for all results), and 

AFI data validation qualifiers (i.e., the qualifier flag that appears on the data in the 
tables in the body of this report, which is based on the analytical laboratory data 
qualifier, the LANL data qualifier, and/or the result of focused data validation). 

The electronic copy of the data should include the following items (use judgment as to format): 

• Present field and fixed-laboratory analytical data in separate electronic files. Different 
sample matrixes and analytical suites may also be presented in separate files. 

• Indicate when data are not available or not applicable (i.e., do not leave any table cells 
blank). If a data qualifier field is blank because no qualifier flag is required, write "None" in 
the cell. 
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• Include all chemical results (even nondetected values) for both field and fixed-laboratory 
measurements. 

• Include all quality control (QC) data (e.g., results from matrix spike samples, surrogate 
compounds, etc.). 

• Include all results for measured physical or physiochemical parameters (e.g., grain size, 
turbidity, suspended solids, etc.). 

• Include all groundwater analytical data collected during the RFI for the PASs included in 
this report and areas down-gradient from these PASs. 

• Include the following fields in the electronic data: 

PAS number, 

Location ID, 

Sample ID, 

Collection date for each sample, 

Depth and units, 

Sample matrix (as defined in FIMAD), 

Sample medium (as defined in FIMAD), 

Request number, 

Date of submittal to the analytical laboratory for each sample (if available in FIMAD), 

Date of analysis (if available in FIMAD), 

Analytical suite, 

Analytical laboratory name, 

Analyte name, 

Sample results and units (use consistent units for all results), 

Analytical laboratory data qualifiers, 

LANL data validation qualifiers, and 

RFI data validation qualifiers (i.e., the qualifier flag that appears on the data in the 
tables in the body of this report, which is based on the analytical laboratory data 
qualifier, the LANL data qualifier, and/or the result of focused data validation). 
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D-3.0 OTHER APPLICABLE RFI RESULTS 

This section should include details of AFI results not covered under Appendix D-2.0, including core logs, 
flow rates, geophysical reconstructions, foot-by-foot neutron logging results or fracture density 
calculations, daily flow rates, raw geophysical data, etc. Use judgement as to whether to include these 
items in the appendix or as an attachment. 

D-4.0 NON-RFI DATA 

Include data that were considered in making the PAS decision but were not collected as part of the AFI or 
by the EA Project. Submit them as part of the electronic data set described in Appendix D-2.0, or, If data 
are not available in electronic form, include hard copies. Use judgement as to whether to include these 
items in the appendix or as part of the attachment described in Appendix D-2.0. 

Examples of data that might be included in this section are data from the LANL environmental surveillance 
reports, non-AFI groundwater analytical data from areas down-gradient from PASs included in this report, 
and historical data used directly in the data review, screening, and risk assessments. 

In both the hard copy and electronic data, address the following items: 

• Be sure that the data reported in this appendix agree with the data presented in the body 
of this report. 

• Indicate when data are not available or not applicable (i.e., do not leave any table cells 
blank). 

June 12, 1998 80 RFI Report Annotated Outline 



APPENDIX E STATISTICAL ANALYSES 

This appendix should include the details of all statistical calculations discussed in the body of the report. 
The details presented here should be clearly and simply written (i.e., the public should not have difficulty 
understanding what was done and why). Use a technical editor to improve the clarity of this appendix. 
Definitions for unclear terms should be provided in the glossary in Appendix A-2.0. 

If a number of different statistical calculations are necessary, using different subsets of the data and/or 
different data preparation, break this appendix into the appropriate sections using unnumbered, bold 
headings. Statistical analyses that might be presented in this section include the following: 

• exploratory data analysis, including explanations of graphics that are not self-explanatory 
(e.g., probability or box plots); 

• summary statistics (e.g., estimates of mean contaminant levels or quantiles of the 
distribution of contaminant levels) and confidence bounds for these estimates; 

• statistical comparisons of data sets (e.g., two-sample tests comparing PRS data with 
background data or comparisons between two subsets of PRS data); and 

• statistical data extrapolation, including explanations of algorithms used to generate 
contour plots or other displays that extrapolate information from the actual samples to 
unsampled locations and/or times. 

Address the following items for each statistical test: 

• 

• 

• 

• 

Completely specify all data sets used (the reviewer should be able to reconstruct-each~~ 
potential release site (PRS) data set from this specification and the information in 
Appendix D). 

Describe all data preparation steps, including the treatment of below-detection-level, 
zero, and negative values for various statistical procedures, and the detection and 
possible elimination of outliers. 

Assess the applicability of a statistical procedure to the given data set, evaluating the 
assumptions on which that procedure is based and why other more standard procedures 
are not applicable. 

Describe computational algorithms, either explicitly or by reference, in enough detail to 
allow the reviewer to reproduce the result (within sampling error, if a randomized 
procedure is used.) 

If no statistical calculations are performed, state that no statistical calculations were performed for the PASs 
being reported. 
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APPENDIX F RISK ASSESSMENT CALCULATIONS 

F-1.0 HUMAN HEALTH 

This appendix should include supporting risk assessment calculations and/or spreadsheets for the human 
health risk assessments discussed in the body of the report. Include all supporting calculations in enough 
detail for the reviewer to reproduce the risk assessment results. Also present and provide references for 
all parameters used in the risk calculations. 

If no supporting calculations are necessary, state that no quantitative risk assessment was performed for 
the PASs being reported. 

If more than one risk assessment calculation is necessary, break this appendix into the appropriate 
sections using unnumbered, bold headings. 

F-2.0 ECOLOGICAL 

This appendix should include the ecological scoping checklist for each of the PASs described in the 
report. It should also include supporting risk assessment calculations and/or spreadsheets for the 
ecological risk assessments discussed in the body of the report. Include all supporting calculations in 
enough detail for the reviewer to reproduce the risk assessment results. Also present and provide 
references for all parameters used in the risk calculations. 

If no supporting calculations are necessary, state that no quantitative risk assessment was performed for 
the PASs being reported. 

If more than one risk assessment calculation is necessary, break this appendix into the appropriate 
sections using unnumbered, bold headings. 
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APPENDIX G RELEVANT DOCUMENTS 

G-1.0 DOCUMENTATION OF REGULATORY HISTORY 

G-1.1 Corrective Action History 

This section should summarize the corrective action history for each potential release site (PAS). Address 
the following items: 

• Provide a chronological list of each Administrative Authority (AA) action (e.g., notices of 
deficiency [NODs], requests for supplemental information [RSis], requests for additional 
work, approvals, etc.) and each Los Alamos National Laboratory (LANL) response.· 

• Include the date from each action letter and response letter. 

• Use a table format if it facilitates the presentation (use judgment as to format). 

• Verify the information in this list with the Environmental Restoration (ER) Project 
deliverable and NOD databases. Note that electronic information is not available for work 
plans that have already been approved by the AA. For more information, contact the 
Regulatory Compliance Focus Area leader (Tori George at 5-6953, torig@lanl.gov). 

• Cite the AA action letters and LANL responses, and include them (without errata sheets 
or attachments) in the appropriate reference set of the LANL ER Project Reference 
Library (see the General Guidelines for information about this library). 

G-1.2 Other Regulatory Documents 

This section should summarize the applicable AA documents that are not covered in Appendix G-1.1. 
This includes but is not limited to approvals of site deferrals, correspondence regarding underground 
storage tank (UST) remediations, approval of deviations from sampling plans, etc. Address the following 
items: 

• Provide a chronological list of each AA action and each LANL response. 

• Include the date from each action letter and response letter. 

• Use a table format if it facilitates the presentation (use judgment as to format). 

• Cite the AA action letters and LANL responses, and include them (without errata sheets 
or attachments) in the appropriate reference set of the LANL ER Project Reference 
Library (see the General Guidelines for information about this library). 

G-2.0 REFERENCED DOCUMENTS 

In this section, attach archival and technical documents referenced in this report that do not belong in the 
reference set. These documents should be specific only to this RFI report. Archival or technical 
documents that might apply to other reports should be submitted as part of the appropriate reference set 
of the LANL ER Project Reference Library (see the General Guidelines for information about this library). 
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Appendix E 

Annual Work Schedule for the Environmental 
Restoration Project at Los Alamos National Laboratory 



Table E-1 
Los Alamos National Laboratory/Environmental Restoration Fiscal Year 2000 Work Schedulea 

Regulatory PRS 
Deliverable Number 

RFIReport 0-030(g) 

RFIReport 21-005 

RFIReport 73-005-99 

73-002-99 

73-005-99 

SAP 21-029 

Integrated SAP 35-003(a)-99 

35-0030)-99 

35-003(p) 

35-004(a) 

35-004(b) 

35-004(g) 

35-004(h) 

35-004(m) 

35-008 

35-009(a) 

35-009(b) 

35-009(c) 

35-009(d) 

35-009(e) 

35-014(a) 

35-014(b) 

35-014(e) 

35-014(f) 

35-014(g) 

35-015(a) 

35-016(a) 

36-016(b) 

35-016(c) 

35-016(d) 

35-016(e) 

35-016(f) 

35-016(g) 

35-016(h) 

35-016(i) 

35-0160) 

35-016(k) 

35-016(1) 

ER19990200 

Unit 
Description 

Septic system near old Catholic Church 

Disposal pit 

LA Airport Aggregate 73-2 (South of 502) 

Steam cleaning facility (septic tanks and drainline) 

Surface disposal site 

Soil contamination area 

Wastewater treatment facility 

Wastewater treatment facility 

Former air filter building 

Storage area 

Storage area 

Container storage area 

Container storage area 

Container storage area 

Surface disposal and landfill 

Septic system 

Septic system 

Septic system 

Septic system 

Septic system 

Operational release 

Leaking drum 

Oil spill 

TPH soil contamination 

Oil spill 

Waste oil treatment system 

Drains and outfalls 

Outfall 

Outfall 

Outfall 

Outfall 

Storm drain 

Outfall 

Storm drain 

Storm drain 

Storm drain 

Drains and outfalls 

Storm drain 

E-1 

SOP 2.01b 
Score 

47.2 

17.5 

56 

67 

32.5 

34.6 

50.8 

3.6 

22.3 

3.6 

50.8 

3.6 

61 

22.3 

3.6 

18.3 

32.8 

18.3 

10.6 

TBDC 

61 

3.6 

39.8 

3.6 

92 

96 

47.2 

76.5 

72 

76.5 

68.3 

76.5 

61 

24 

53 

64 

Due Date/ 
Submit. Date 

Sept.OO 

Jan.OO 

Jun.OO 

Mar.OO 

July 00 

March2000 
Revision 8 



Installation Work Plan 

Table E-1 (continued) 

Regulatory PAS Unit 
Deliverable Number Description 

Integrated SAP 35-016(m) Drains and outfalls 
(continued) 35-016(n) Storm drain 

35-016(0) Drains and outfalls 

35-016(p) Outfall 

35-016(q) Drains and outfalls 

35-018(a) PCB transformer site 

Waste Minimization Project-wide n/ad 
and Pollution 
Prevention 
Awareness Plan 

a The work listed on this schedule is subject to modification. 

b SOP 2.01 =Standard Operating Procedure 2.01, "Surface Water Site Assessments." 

c TBD = to be determined. 

d n/a = not applicable. 

Table E-2 

SOP 2.01b Due Date/ 
Score Submit. Date 

72 

42.8 

60.3 

60.3 

92 

15.8 

nla Dec. 1, 1999 

Los Alamos National Laboratory/Environmental Restoration Fiscal Year 2001 Work Schedulea 
-- ---~ . ' 

Regulatory PAS Unit 
Deliverable Number Description 

CMS Report 16-021 (c)-99 260 Outfall 

Closure Report 16-018 Material disposal area (MDA P) 

RFIReport 16-021(c)-99 260 Outfall 

RFIReport 21-029 Soil contamination 

VCM Report 21-027(d)-99 Drainline 

SAP 21-003-99 Container storage 

21-024(e) Septic system 

VCM Plan 73-001 (a)-99 LA Airport Landfill Aggregate 73-1 

73-001 (b)-99 LA Airport Landfill Aggregate 73-1 

Waste Minimization and Pollution Project-wide n/ad 

Prevention Awareness Plan 

a The work listed on this schedule is subject to modification. 

b SOP 2.01 =Standard Operating Procedure 2.01, "Surface Water Site Assessments." 

c TBD = to be determined. 

d n/a = not applicable. 
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SOP 2.01b 
Score 

73.3 

69.3 

73.3 

67 

15.8 

33.3 

14 

85.5 

TBDC 

nla 
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Installation Work Plan 

Table E-3 
Los Alamos National Laboratory/Environmental Restoration Fiscal Year 2002 Work Schedulea 

Regulatory PRS Unit 

Deliverable Number Description 

SAP 21-015 Material disposal area (MDA B) 

SAP 21-016(a)-99 Material disposal area (MDA T) 

SAP 50-001(a) RCRA waste treatment facility 

50-002(a) Underground tank 

50-002(b) Underground tank 

50-002(c) Underground tank 

50-004(a) Waste lines 

50-004(b) Underground tanks 

50-004(c) Waste lines 

50-006(a) Operational release 

50-006(c) Operational release 

50-006(d) Effluent discharge 

50-011 (a) Septic system 

CMS Workplan 54-004 Material disposal area (MDA H) (except shaft 9) 

54-006 Material disposal area (MDA L) (storage shaft) 

54-013(b)-99 Material disposal area (MDA G) (disposal pit) 

Phase 2 SAP 49-001 (a) Material disposal area (MDA AB) (exp. shaftsy--

49-001 (b) Material disposal area (MDA AB) (exp. shafts) 

49-001 (c) Material disposal area (MDA AB) (exp. shafts) 

49-001 (d) Material disposal area (MDA AB) (exp. shafts) 

49-001 (e) Material disposal area (MDA AB) (exp. shafts) 

49-001 (f) Material disposal area (MDA AB) (exp. shafts) 

49-001 (g) Material disposal area (MDA AB) (exp. shafts) 

49-003 Leach field 

49-004 Bum site and landfill (Area 6) 

49-005(a) Landfill (east of Area 1 0) 

Permit Modification 54-005 Material disposal area (MDA J) 

Waste Minimization and Pollution Project-wide n/ad 

Prevention Awareness Plan 

a The work listed on this schedule is subject to modification. 

b SOP 2.01 = Standard Operating Procedure 2.01, "Surface Water Site Assessments." 

c TBD = to be determined. 

d n/a = not applicable. 

ER19990200 E-3 

SOP 2.01b 
Score 

17.9 

54 

TBDC 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

77.8 

TBD 

89 

TBD 

TBD 

TBD 

TBD 

09.2 

59.2 

59.2 

59.2 

59.2 

59.2 

59.2 

59.2 

TBD 

TBD 

TBD 

nla 
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Installation Work Plan 

Table E-4 
Los Alamos National Laboratory/Environmental Restoration Fiscal Year 2003 Work Schedule3 

Regulatory 
Deliverable 

RFIReport 

RFIReport 

RFI Report 

RFI Report 

SAP 

SAP 

Integrated SAP 

March2000 
RevisionB 

PRS 
Number 

21-003-99 

21-024(c) 

35-004(a) 

35-004(b) 

35-004(g) 

35-004(h) 

35-009(a) 

35-009(b) 

35-009(c) 

35-009(d) 

35-009(e) 

35-014(b) 

35-016(m) 

53-002(a)-99 

53-006(b)-99 

53-006(d)-99 

00-011 (a) 

00-011 (c) 

00-011 (d) 

00-011 (e) 

21-018(a) 

T As-3, -48, -50, -60 

03-034(a) 

03-049(a) 

03-049(b) 

03-054(e) 

48-002(a) 

48-002(b) 

48-003 

48-005 

48-007(a) 

48-007(b) 

48-007(c) 

48-007(d) 

48-007(f) 

48-010 

50-006(d) 

Unit SOP 2.01b 
Description Score 

Container storage 33.3 

Septic system 14 

Storage areas 3.6 

Storage areas 22.3 

Container storage area 3.6 

Container storage area 50.8 

Septic system 22.3 

Septic system 3.6 

Septic system 18.3 

Septic system 32.8 

Septic system 18.3 

Leaking drum TBDC 

Drains and outfalls 72 

Inactive lagoon 47.8 

Underground tank 3.6 

Underground tank 3.6 

Upper Sandia (no PAS designation for this site) 

Mortar impact area TBD 

Mortar impact area TBD 

Mortar impact area TBD 

Mortar impact area TBD 

Material disposal area (MDA V) (laundry facility) TBD 

Tank and/or assoc. equip.-rad. liquid waste tanks TBD 

Outfall TBD 

Operational release TBD 

Outfall 89 

Container storage area 15.3 

Container storage area 15.3 

Septic system 65.5 

Waste lines TBD 

Drains and outfalls 55.8 

Drains and outfalls 49.3 

Drains and outfalls 69.5 

Drains and outfalls 55.8 

Drains and outfalls 76.5 

Surface impoundment 80.3 

Effluent discharge 89 
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Table E-4 (continued) 

Regulatory PRS Unit 
Deliverable Number Description 

Integrated SAP TAs-4, -52 Mortandad/Canada del Buey 

04-003(a) Outfall 

52-001 (d) UHTREX equipment 

Integrated SAP T As-3, -32, -41, -43 

03-038(a) Acid tank 

03-038(b) Acid tank 

26-001 Surface disposal site 

26-002(a) Tank and associated equipment 

26-002(b) Industrial or sanitary wastewater treatment 

26-003 Septic tank 

32-001 Incinerator (former location) 

32-002(a) Septic tank (former location); drain lines 

32-002(b) Septic system 

41-001 Septic system 

41-002(a)-99 Wastewater treatment facility 

43-001 (a1) Waste lines (pre-1981) 

43-002 Incinerator 

Integrated SAP 05-003 Former calibration chamber 

05-004 Former septic system 

05-005(b) Former outfall 

05-006(c) Soil contamination beneath former buildings 

Integrated SAP 46-002 Surface impoundment 

46-004(b2) Operational release 

46-004(c2) Outfall 

46-004(d)-99 Sump 

46-004(d2)-99 Stack emissions 

46-004(m) Outfall 

46-004(u) Outfall 

46-004(v) Outfall 

46-004(x) Outfall 

46-004(y) Outfall 

46-004(z) Outfall 

46-006(a) Operational release 

46-006(b) Operational release 

46-006(c) Operational release 

46-006(f) Storage area 

46-006(g) Operational release 

46-007 Operational release 

46-008(b) Storage area 

46-010(d) Operational release 

VCM Plan 16-019 MDAR 

ER19990200 E-5 

Installation Work Plan 

SOP 2.01b 
Score 

57.3 

TBD 

8.8 

35.5 

TBD 

TBD 

TBD 

TBD 

3.6 

15.8 

15.8 

TBD 

33 

TBD 

TBD 

TBD 

49.7 

27 

27 

3.6 

27.5 

30.5 

30.5 

56 

30.5 

30.5 

30.5 

30.5 

30.5 

30.5 

30.5 

10.6 

30.3 

34.6 

TBD 

22.8 

22.8 

TBD 

40.7 
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Installation Work Plan 

Table E-4 (continued) 

Regulatory PRS Unit 
Deliverable Number Description 

VCM Plan 16-007(a)-99 T A-16 pond area 

16-008(a)-99 TA-16 pond area 

Waste Minimization and Project-wide n/ad 

Pollution Prevention 
Awareness Plan 

a The work listed on this schedule is subject to modification. 

b SOP 2.01 = Standard Operating Procedure 2.01, "Surface Water Site Assessments." 

c TBD = to be determined. 

d n/a = not applicable. 

Table E-5 

SOP 2.01b 
Score 

8.8 

10.6 

nla 

Los Alamos National Laboratory/Environmental Restoration Fiscal Year 2004 Work Schedulea 

Regulatory 
Deliverable 

RFIReport 

RFIReport 

March2000 
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PRS 
Number 

02-005 

02-006(a) 

02-006(b) 

02-007 

02-008(a) 

02-009(a) 

02-009(b) 

02-009(c) 

49-001 (a) 

49-001 (b) 

49-001 (c) 

49-001 (d) 

49-001 (e) 

49-001 (f) 

49-001(g) 

49-003 

49-004 

49-005(a) 

Unit SOP 2.01b 
Description Score 

Omega West Reactor (systematic leak cooling tower 19.6 
blowdown) 

Omega West Reactor (ind. or san. wastewater treat.) 15.3 

Omega West Reactor (ind. or san. wastewater treat.) 15.6 

Omega West Reactor (septic system) 27.3 

Omega West Reactor (outfall) 31.8 

Omega West Reactor (non-intentional release) 26 

Omega West Reactor (non-intentional release) 20.8 

Omega West Reactor (non-intentional release) 27.3 

MDA AB (experimental shafts) TBDC 

MDA AB (experimental shafts) 34.6 

MDA AB (experimental shafts) 17.5 

MDA AB (experimental shafts) 17.5 

MDA AB (experimental shafts) TBD 

MDA AB (experimental shafts) TBD 

MDA AB (experimental shafts) 59.2 

Leach field 36.8 

Bum site and landfill (Area 6) TBD 

Landfill (east of Area 10) TBD 
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Table E-5 (continued) 

Regulatory PRS Unit 
Deliverable Number Description 

RFI Report 50-001 (a) Waste treatment facility 

50-002(a) Underground tanks 

50-002(b) Underground tanks 

50-002(c) Underground tanks 

50-004(a) Waste lines 

50-004(b) Underground tanks 

50-004(c) Waste lines 

50-006(a) Operational release 

50-006(c) Operational release 

50-006(d) Lagoons, filter bed system, outfall 

50-011 (a) Septic system 

Integrated SAP T As-4, -5, -52, -63 

04-001-99 Firing site; surface disposal 

04-003(b) Outfall 

05-001 (a)-99 Former firing site; canyonside disposal 

05-005(a) Former French drain 

05-006(b) Soil contamination beneath former buildings 

05-006(e) Soil contamination beneath former buildings 

05-006(h) Soil contamination beneath former buildings 

52-002(a) Septic system 

63-001(a) Septic system 

63-001(b) Septic system 

Integrated SAP TAs-42, -55 

42-001 (a)-99 Incinerator 

Surface CMI Plan 16-021 (c)-99 260 Outfall 

CMS Report 16-021 (c)-99 260 Outfall 

CMS Report 54-004 Material disposal area (MDA H) (except shaft 9) 

54-006 Material disposal area (MDA L) (storage shaft) 

54-013(b )-99 Material disposal area (MDA G) (disposal pit) 

Waste Minimization and Project-wide n/ad 

Pollution Prevention 
Awareness Plan 

a The work listed on this schedule is subject to modification. 

b SOP 2.01 = Standard Operating Procedure 2.01, "Surface Water Site Assessments." 

c TBD = to be determined. 

d n/a = not applicable. 
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Installation Work Plan 

SOP 2.01b 
Score 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

77.8 

TBD 

20.8 

TBD 

43.9 

51.5 

23.5 

15.3 

15.3 

15.3 

15.3 

3.6 

24 

24 

65.8 

38.6 

38.6 

TBD 

TBD 

TBD 

n/a 
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GARY E. JOH~VSON 
GOVERNOR 

State of 1Vew Mexico 
ENWRONMENTDEPARTMENT 

Surface Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

Telephone (505) 827-0187 
Fax (505) 827-0160 

Original via Federal Express Overnight 
Copy via Fax (214) 665-7373 

March 28, 2000 

Mr. William B. Hathaway 
Director 
Water Quality Protection Division 
U.S. Envirorunental Protection Agency (6WQ) 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

RE: State Certification 

Dear Mr. Hathaway: 

RECEIVED 

APR 0 4 2000 
Lat:".· unsel 

GeuelaJ uw 

Enclosed, please find the state certification for the following permit: 

nc r 
I t.J- I 7 ,-

~ 
PETER ,'\lfAGGIORE 

SECRETARY 

PAUL R. RITZMA 
DEPUTY SECRETARY 

University of California I U.S. Dept ofEnergy- Los Alamos National Laboratory 
NPDES Permit #NMOO~ ""' -;:..·; 3-~-'S 

Comments. and conditions are enclosed. 

Sincerely, 

;:Ld'e2· 
James H. Davis, Ph.D. 
Bureau Chief 
Surface Water Quality Bureau 

cc: Evelyn Rosborough, USEPA (6WQ-CA) 
NMED, District 2, Santa Fe 

----- Mr. Dennis Erickson (Via Certified Mail- P 332 409 236) 
Director, Envirorunent, Safety, and Health Division 
P.O. Box 1663, Mail Stop: K491 
Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

JHD:gs 

Attachment 39 ~ 



Mr. Gregg Cooke, Regional Administrator 
Environmental Protection Agency 
1445 Ross A venue 
Dallas, TX 75202-2733 

RECEIVED 

APR 0 4 2000 

UI;H,;:,t &l Ld w 
STATE CERTIFICATION 

ac 
'\ .j_ tCJ I~ 

Date: March 28, 2000 

RE: University of California I U.S. Dept of Energy- Los Alamos National Laboratory 
NPDES No. NM0028355 

Dear Mr. Cooke: 

The New Mexico Environment Department has examined the proposed NPDES permit NM0028355 above. T 
following conditions are necessary to assure compliance with the applicable provisions of the Clean Water P 
Sections 208( e), 301, 302, 303, 306, and 307 and with appropriate requirements of State law. Compliance w 
the terms and conditions of the permit and this certification will provide reasonable assurance that the perm itt 
activities will be conducted in a manner which will not violate applicable water quality standards and wa1 
quality management plan. 

The State ofNew Mexico 

() certifies that the discharge will comply with the applicable provisions of Sections 208(e), JC 
302, 303, 306 and 307 of the Clean Water Act and with appropriate requirements of State lav 

(X) certifies that the discharge will comply with the applicable provisions of Sections 208(e), JC 
302, 303, 306 and 307 of the Clean Water Act and with appropriate requirements of State Ia 
upon inclusion of the following conditions in the permit (see attachments) 

( ) denies certification for the reasons stated in the attachment 

( ) waives its right to certify 

In order to meet the requirements of State law, including water quality standards and appropriate basin plan: 
may be amended by the water quality management plan, each of the conditions cited in the draft permit and tl 
State certification shall not be made less stringent. 

The Department reserves the right to amend or revoke this certification if such action is necessary to ensUJ 
compliance with the State's water quality standards and water quality management plan. 

Please contact Glenn Saums, (505) 827-2827, if you have any questions concerning this certification. Commen 
and conditions pertaining to this draft permit are attached. 

Sincerely, 

;J-.#~ 
James H. Davis, Ph.D. 
Bureau Chief 
Surface Water Quality Bureau 



Department of Energy/University of California 
Los Alamos National Laboratory 

State Certification of Proposed NPDES Permit 
NM0028355 

March 28,2000 

RECEIVED 

APR 0 4 2000 
Introduction Laoorln•_n y CounM!t 

General Law 
Since this permit was drafted (Dec. 20, 1999) and proposed (Jan. 28, 2000), revisions to 
the State's water quality standards adopted in accordance with Section 303 of the Clean 
Water Act [33 U.S.C. 1251 et seq.] have taken effect. In December of 1999, the New 
Mexico Water Quality Control Commission (WQCC) approved revisions to New 
Mexico's Water Quality Standards for Interstate and Intrastate Streams (WQS) [20 
NMAC 6.1]. The WQCC's revisions to the WQS were filed with the State Records 
Center on January 24, 2000. In accordance with State rules, the revised standards, 
renamed Standards for Interstate and Intrastate Surface Waters, (SSW) became effective 
on February 23, 2000. Therefore, while EPA's proposal occurred under one set of"old" 
standards, the permit will be issued after the effective date of new and different standards. 
The Surface Water Quality Bureau (SWQB) believes the permit should protect standards 
in place at the time the permit is issued. Today's certification considers the "new" 
standards. 

Comments Which ARE Conditions Of Certification 

The following revisions are necessary to assure that discharges allowed under the NPDES 
permit protect water quality standards adopted by the WQCC in accordance with § 303 of 
the Clean Water Act (CWA) and which are published in the docwnent entitled Standards 
for Interstate and Intrastate Surface Waters (SSW)[20 NMAC 6.1]: 

1. The Proposed Permit and Fact Sheet indicate that discharges allowed under this 
permit are to various ephemeral tributaries thence to the Rio Grande in the Rio Grande 
Basin (Fact Sheet Page 5 Section liD. 

Since discharges allowed under this permit are to ephemeral waters of the State, Section 
1103.A of the SSW applies to these discharges. Section 1103.A states, in part, 

1. When a discharge creates a water which could be used by livestock 
and/or wildlife in a non-classified, otherwise ephemeral surface water of the 
State, such water shall be protected for the uses of livestock watering and/or 
wildlife habitat by the standards applicable to these uses as set forth in 
Section 3100 of this Part. 

As noted above, the WQCC has adopted revisions to the WQS. One revision to the WQS 
involves the nwneric standards for the wildlife habitat category of uses [SSW-- 20 
NMAC 6.1.31 OO.L]. Specifically, the nwneric standard for total chlorine residual has 
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changed from 1.0 mg/L ( § 310 l.L.J "old" WQS) to 11 ~giL or 0.011 mgJL ("new" SSW 
recodified at§ 3100.L.). 

EPA proposed technology based chlorine limitations (Monthly Average -- 0.2 mg!L & 
Daily Maximum- 0.5 mg!L) for the following outfalls: 001, 03A021, 03A022, 03A024, 
03A027, 03A130, 03A158, 03A181, 03A185, 03A199, 03A028, 03A048, 03A049, 
03A113, 03A047, and 03A160. 

While the above proposed effluent limitations would be protective of the WQS effective 
at the time this permit was proposed, they are not protective of currently applicable 
numeric SSW for protection of the "wildlife habitat" designated use. 

Appendix A of EPA's Fact Sheet summarizes effluent quality of discharges under this 
permit. The data tables (for outfalls where no technology based effluent limitations for 
chlorine were proposed) were also reviewed by SWQB to ascertain if there is a 
reasonable potential that these discharges would cause a violation of the new chlorine 
WQS. 

First, SWQB confirmed with the EPA permit writer (personal communication, G. 
Saums/S. Wilson 311 0/00) that there are typographical errors in the units for Total 
Chlorine Residual for some of the outfalls in Appendix A. The units listed are "~giL." 
Review of the permit application forms and previous Discharge Monitoring Reports 
(DMRs) submitted by the applicant indicate the values for Total Chlorine Residual in 
some cases were not properly converted from mg!L to ~giL (e.g., the value given for 
outfall 01A001 is 0.1 ~gil, which is 3 orders ofmagnitude less than the EPA's Minimum 
Quantification Level of 100 ~giL given in Appendix B2)." In some cases (e.g., outfall 
13S- 1660 ~gil) the conversions are correct. 

Accordingly, SWQB believes the following outfalls (in addition to those listed above) 
require water quality based effluent limitations for chlorine to assure protection of the 
applicable numeric water quality standard for chlorine: 13S, 051, 05A055, 05A097. 

Therefore, the State includes as a condition to this certification that the permit's chlorine 
limitation(s) shall be made more stringent. The following language, which is consistent 
with other NPDES permits in the State ofNew Mexico, is provided. Part LA. "Effluent 
Limitations and Monitoring Requirements" of the permit should be amended as indicated 
below or with equivalent language. These changes are necessary to assure the numeric 
water quality standard (20 NMAC 6.1.3100.L) adopted in accordance with§ 303 of the 
federal Clean Water Act [33 U.S. C. 1251 et seq.] is protected. 

The effluent shall contain NO MEASURABLE total residual chlorine 
(TRC) at any time. NO MEASURABLE will be defined as not detectable 
concentration ofTRC as determined by any approved method established 
in 40 CFR 136. If during the term of this permit the minimum 
quantification level for TRC becomes less than 0.011 mg/L, then 0.011 
mg/L shall become the effluent limitation. The effluent limitation for 
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TRC is the instantaneous maximum and cannot be averaged for reporting 
purposes. The maximum dechlorinated TRC shall be monitored dailv bv 
grab sample when chlorine is used. 

The SWQB corrunents that the monitoring frequency requirements for chlorine in the 
proposed permit vary between once per month and once per quarter. Given the variable 
nature of chlorine concentrations in most effluents and the toxic qualities of this pollutant 
to wildlife (particularly to aquatic invertebrates), NMED recorrunends EPA review and 
increase the monitoring requirements for chlorine. 

2. As in condition 1 above, the following condition relates to recent changes made 
by the WQCC in the "wildlife habitat" use category of the SSW [20 NMAC 6.1.31 OO.L ]. 
Water quality based effluent limits of0.012 J.Lg/L for mercury and 0.002 mg!L for 
selenium have been proposed at a number of outfalls to protect the "old" wildlife habitat 
numeric standard for total mercury and total selenium respectively. At the time this 
proposed permit was drafted and submitted to public notice, the subject numeric 
standards as defined in the WQS were 0.012 J.Lg/L for mercury and 0.002 mg.tL for 
selenium. Included in the WQS revisions, the numeric standard for total mercury was 
changed from 0.012 J.Lg/L to 0.77 J.Lg/L, and the numeric standard for total selenium was 
changed from 0.002 mg!L to 0.005 mg!L. 

Title 40, Section 124.53(e)(3) of the Code of Federal Regulations requires the State to 
provide "[a] statement to the extent to which each condition of the draftpenrutcan be 
made less stringent without violating the requirements of State law, including water 
quality standards." Accordingly, the SWQB comments the mercury limitations may be 
made less stringent to the level of0.77 J.Lg/L but shall not be made less stringent than 0.77 
J.Lg/L, and the selenium limitations may be made less stringent to the level of 5 J.lg/L 
(0.005 mg!L) but shall not be made less stringent than 5 J.Lg/L. 

The limitations shall not be made less stringent in order to assure the receiving stream(s) 
will not exceed an applicable water quality standard (i.e., 0.77 J.Lg/L and/or 0.005 mg/L) 
which has been adopted by the State in accordance with§ 303 of the federal Clean Water 
Act (33 U.S. C. 1251 et seq.]. 

Comments Which Are NOT Conditions of Certification 

1. As noted above, the WQCC has adopted revisions to the WQS wildlife habitat 
category [20 NMAC 6.1.31 OO.L ]. In addition to changes already discussed, the WQCC 
revised the narrative requirements regarding polychlorinated biphenyls (PCBs) of the 
"old" WQS and adopted a numeric standard of0.014J.Lg/l total PCBs. 

The applicant's eftluent data as surrunarized in the pennit application indicate that where 
PCBs were analyzed, they were reported undetected utilizing methods currently 
"approved" under 40 CFR 136 and (for purposes of reporting) minimum quantification 
levels (1.0 J.Lg/1) established by EPA Region 6 circa 1993. Eftluent quality as evaluated 
with these methods and reporting requirements do not indicate PCB concentrations in the 
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discharges that would threaten the current wildlife habitat water quality standard. SWQB 
is concerned this may be an artifact of reliance upon outdated analytical methodology and 
MQL reporting criteria and may not represent potential discharges of PCB to the 
environment. SWQB, based upon other evidence, is concerned there may be a reasonable 
potential for discharges, from outfalls at LANL, to cause violations of the 0.014 J.lg/L 
standard. Analyses of sludge derived from the sanitary waste system by LANL 1 indicate 
elevated levels of PCB indicating a potential source of PCB discharge(s) to this facility. 
Analyses of suspended sediments in water samples collected from watercourses around 
the LANL facililf by both the NMED and LANL indicate PCB concentrations up to. 6.3 3 
parts per million . While PCBs may no longer be actively used at the LANL, PCBs were 
commonly used in the past throughout the facility as evidenced, in part, by the number of 
PCB contaminated sites (approximately 224) identified under the Resource Conservation 
and Recovery Act as Solid Waste Management Units (SWMUs). These facts are cause 
for concern that PCBs may continue to be discharged and water quality standards 
threatened. 

PCBs are known to bioaccumulate and biomagnify through wildlife food chains. PCBs 
are Clean Water Act § 307 Toxic Pollutants and known to be carcinogens to animals. In 
addition to the new numeric standard for PCB stated above, the WQCC also included the 
narrative language of SSW § 31 OO.L as follows: 

[w ]ildlife habitat should be free from any substance at concentrations that 
are toxic to or will adversely affect plants and animals that use these 
environments for feeding, drinking, habitat, or propagation, or can 
bioaccumulate and impair the community of animals in a watershed or the 
ecological integrity of surface waters ofthe State. 

In recent years, significant advances have been made improving the analytical 
methodology for determining PCB concentrations in water. Unfortunately EPA 
"approval" of new analytical methods in 40 CFR 136 has not kept up with advances in 
analytical technology. EPA regulations at 40 CFR 122.410)(4) give EPA the flexibility 
to specify in a permit other methods than those specified in 40 CFR 136. Recent changes 
in the SSW(§ 11 06) now allow testing for purposes of the SSW to include EPA 
"accepted" as well as EPA "approved" methods. 

SWQB recommends EPA include PCB monitoring from each outfall at a frequency of 
once per year. SWQB further recommends EPA method 1668, Revision A: Chlorinated 
Biphenyl Congeners in Water, Soil, Sediment, and Tissue by HRGC/HRMS should be 
specified as the method of analyses. Since Method 1668 is relatively new, the SWQB 
has written a separate letter (copy attached) to Mr. William Telliard, at EPA 
Headquarters requesting he consult with the Region in regard to use of this method. If 
PCB monitoring is included, an appropriate Minimum Quantification Level (MQL) for 
this method £hould be included in Part II Section A. 

1 See copy of5/16/96 LANL memorandum attached. 
2 LANL Environmental Restoration Project, Draft Sampling and Analyses Plan for Upper Sandia Canyon 
Nov. 26, 1997, Table 1.3-4. 
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2. LANL is authorized to discharge wastewater from the Power Plant facility 
through outfall 001. Best Available Technology (BAT) effluent limitation guidelines 
have been established for the Steam Electric Power Generating Point Source Category 
( 40 CFR 423.13). The guidelines state at 40 CFR 423.13(a): 

[t]here shall be no discharge of polychlorinated biphenyl compounds such 
as those commonly used for transformer fluid. 

SWQB notes EPA has included such prohibitive language in other NPDES permits in 
New Mexico for industries involved with this type of activity (e.g., Cobisa-Person 
Limited Partnership.- NM0030376). SWQB therefore recommends inclusion ofthis 
language for outfall 001 under "Sampling Location(s) and Other Requirements." 

3. EPA makes the distinction in the draft permit (Page I 0 of Part I) that Tritium 
levels in effluent, when accelerator-produced ("*3"), should not exceed concentrations 
above 20,000 pCi!L (State of New Mexico Standards For Interstate and Intrastate 
Streams) for the monthly or daily max. Review of DMRs (e.g., for Outfall 051) 
submitted by LANL pursuant to the previous NPDES permit, indicate that Tritium 
concentrations have exceeded this limit. When Tritium limits were exceeded, LANL 
indicated on the DMR that the exceedance was not accelerator-produced. Review of the 
May 1998, reapplication however, does not clarify how LANL verifies the accuracy of 
this statement. 

Verification is needed. LANL documentation such as the letter included in the January 
1999, Supplement to the Reapplication (July 3, 1997, ESH-18/WQ&H: 97-0190) 
indicates that accelerator produced isotopes do go to theTA-50 RL WTP. The letter 
states, in part, 

The Laboratory has also identified trace amounts of accelerator produced 
isotopes discharging to theTA-50 RLWTP during its annual RLWTP 
Collection System Survey. These are reported on Attachment 4 

Unfortunately, Tritium was an isotope not listed or analyzed for as part of Attachment 4. 

LANL also indicates in the Waste Acceptance criteria for the RL WTF, that waste profile 
forms produced by waste generators are used to determine if accelerator-produced 
Tritium is present in the RL WfF waste stream. This information is in the form of a box 
on the survey form that the operator either checks or does not check. This however, is far 
from establishing any proof that DOE or LANL is effectively regulating this nuclear 
material, and/or enforcing this prohibition. 

"Acceptable Knowledge" (AK) is also used by LANL as a method to segregate and 
characterize the radiological components of a waste stream. "AK documentation should 
clearly demonstrate that the information is sufficient to identify the waste stream 
accurately and completely", and "ensure the AK documentation is relevant and traceable 
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to a waste stream and not merely a list of information sources for a particular process 
operation" are both quotes from the LANL Laboratory Implementation Guidance 
Document (LIG) document# 404-00-02.0. In addition. LIG 404-00-02.0 states, "A 
detailed description of the waste-generating process" should be considered as information 
provided in AK documentation. 

Since AK is used by LANL to segregate and characterize radiological components of a 
waste stream, a means of distinguishing between accelerator and non-accelerator 
produced tritium may also be available. Therefore, SWQB recommends the following 
clarification language should be added to the footnote on Page I 0, Part I and any other 
pages having this footnote regarding accelerator-produced Tritium. 

LANL must provide information (e.g. AK) on the NPDES DMR verifying 
that the source of tritium has NOT been accelerator produced 

4. On Page 6, Part I of the proposed permit, the Sampling Location for outfall13S is 
described as: 

[sjamples ... shall be taken at the following location(s): at the Parshall 
Flume following the chlorine contact chamber and prior to discharge to 
either Canada del Buey ... or into the effluent reuse line to Sandia Canyon 
... or other outfalls utilizing treated effluent in the Outfall 001 and 
Category 03A(* 1). 

The SWQB prefaces the following comment by stating it is unclear as to whether the 
permittee wishes to maintain the optional discharge from this facility to Canada del Buey 
(identified by LANL as 13S(b) in Appendix F of the May 1988 Permit Reapplication). It 
should also be noted EPA did not include in the proposed permit any outfall labeled as 
13S(b). The permittee has recently installed plugs in this line that would limit its use. 
Since the discharge point was retained in the proposed permit, NMED is offering 
comments on the presumption the discharge will be included in the permit and thus 
potentially used by the facility. 

SWQB has reviewed diagrams of this facility previously provided by the permittee 
(copies attached). These diagrams were provided by SWQB to the EPA as part of the 
May 1997 NPDES Compliance Evaluation Inspection report (Attachment 3 Figs 4-6). 
SWQB believes the sampling location after the Parshall Flume (identified by LANL as 
13S(a) in Appendix F ofthe May 1988 Permit Reapplication) is not adequate to properly 
characterize discharges from this facility to the environment. Samples and flow 
measurements taken after the Parshall Flume (located prior to the reuse line, holding 
pond and outfall to Canada del Buey) are not representative of the volume and nature of 
discharges for the following reasons: 

1) quality measurements taken immediately after the Parshall Flume may 
not be representative of discharges through 13S(b) because the effluent 
holding pond has inlet sources other than effluent coming through the 
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flume (e.g., fig. 5 shows a "12-inch Chlorine Contact bypass from 
Clarified Effluent Manhole" line ) leading directly from the clarifier to the 
pond and plumbing exists that would allow contents of the pond to 
discharge to Canada del Buey through 13S(b). Additionally, LANL 
representatives have, when questioned about the presence of water and 
·'greasy appearing bathtub rings" in the 13S(b) sump vis-a-vis their reports 
that no effluent has ever discharged through the outfall, verbally 
responded that the source of the water was storm water runoff. This 
location is downhill of the sludge drying beds and most of the wastewater 
treatment units, therefore it is feasible that storm water runoff could 
entrain contaminants from this area resulting from spills, overflows, or the 
normal working ofthis area. Such entrained contaminants (e.g., sludge) 
would be discharged but not measured if the only sampling point is after 
the Parshall Flume; 

2) when discharging to Canada del Buey, the quality sampling point, if it 
were to remain at the currently specified location, would be before the last 
treatment unit. According to the LANL diagram (labeled Fig. 6) there is a 
"S02 Diffuser" after the second "6-inch Parshall flume to (the) Canyon." 
In order to be representative, effluent quality sampling should be after the 
last treatment unit; and 

3) volume measurements taken at this location (i.e., at the Parshall Fttrnte~ 
between the chlorine contact chamber and the outlet to the reuse line or 
holding pond) do not discriminate quantities of effluent discharged 
directly to the reuse line and subsequently to other outfalls in other 
canyons after reuse, from quantities discharged directly to Canada de 
Buey (13S(b)), or into the adjacent holding pond for later discharge to 
either the reuse line or l3S(b). Further, inflow to the effluent holding 
pond received through the above mentioned "12-inch Chlorine Contact 
bypass from Clarified Effluent Manhole" line would also be unmeasured. 

4) volume measurements at the Parshall Flume may also be inaccurate due 
to possible improper installation of the flume. In review of the schematic 
diagrams it was noted that effluent must pass through two 90-degree turns 
immediately before entering the throat of the flume. According to the US. 
Dept. of Interior, Bureau of Reclamation- Water Measurement Manual-
1981 reprint regarding approach conditions for Parshall Flumes it states 
on page 52, in part: " ... Parshall Flumes should not be placed at right angle 
to flowing streams .... " 

NMED proposes the following changes to address these concerns: 

1) retain the proposed requirement to continuously monitor flow at the 
Parshall Flume (if the flume is deemed accurate) and monitor effluent 
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quality discharged to the holding pond or reuse system after the Parshall 
Flume. Report all data as outfall IJS(a); and 

2) add required daily inspection of the discharge point identified by LANL 
as 13 S(b) at the outfall to Canada del B uey, and if any discharge occurs, 
require manual measurement (e.g., staff gage for volume and grab 
samples) and separate reporting of the data on a Discharge Monitoring 
Report as outfall 13S(b). 

In regard to Outfall 13S, (draft permit, Page 6 of Part 1): 

Under "Sampling Location(s)" it states,_ in part, 

" ... or other outfalls utilizing effluent in the Outfall 001 and Category 03A 
(* 1 )" [emphasis added]. 

Also under "Footnote '* 1 "' it states: 

Treated effluent from the SWSC plant shall be controlled utilizing Best 
Management Practices in such a manner as to enhance and 11Ulintain 
wetland areas in Sandia Canyon and Canada del Buey, and to minimize 
movement off site [emphasis added]. 

SWQB suggests EPA consider the following replacement to Footnote #1 Page 6 of Part I: 

* 1 Treated effluent from the SWSC plant and other outfalls utilizing 
treated effluent in the Outfall 001 and 03A Outfall Category, shall by 
utilizing Best Management Practices, control, enhance, and maintain 
wetlands such that off site movement of any contaminants held by 
wetlands associated with discharges from these outfalls are minimized 

The requirement "to enhance the wetland in Canada del Buey" should be dropped 
because a letter from LANL included in the January 1999, Supplement to the 
Reapplication dated March 13, 1998, (ESH-18/WQ&H: 98-0086) states, in part: 

To date, Outfall13S has not discharged into Canada del Buey, therefore, 
wetland vegetation does not exist below the TA-46 SWSC Plant [emphasis 
added]. 

The EPA's proposed language under sampling locations particularly regarding Category 
03A outfalls suggests that all Category 03A Outfalls are or will be utilizing effiuent 
treated by SWSC. Page 5 of the Fact Sheet lists 15 outfalls in the 03A category. Not all 
Category 03A Outfalls however, discharge to Sandia Canyon. For example, 03A021, 
03Al81, and 03A022 discharge to Mortandad Canyon, and 03A158, 03A129, 03A047, 
03A048, and 03A049 discharge to Los Alamos Canyon. Mortandad and Los Alamos 
Canyons both contain wetlands. The requirement to control, e_nhance, and maintain 
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wetlands such that offsite movement of any contaminants held by these wetlands are 
minimized should also be applied to all outfalls proposed in the draft permit which 
impact wetlands (e.g. outfalls discharging to Sandia, Mortandad, Los Alamos, and Canon 
de Valle). SWQB's suggested revision clarifies the extent of the usage of the effluent 
produced by SWSC and captures EPA's intent to enhance and maintain the wetlands 
associated with these discharges, and to minimize movement of contaminants off site by 
utilizing Best Management Practices. 

While EPA has proposed requirements to utilize Best Management Practices (BMPs) as 
noted above, it has not required any monitoring or reporting in regard to implementation 
of those BMPs. SWQB suggests EPA require periodic (e.g., annual) reporting on 
implementation and effectiveness of BMPs. 

6. It has recently come to NMED's attention that perchlorate-containing compounds 
are used at buildings connected to the RL WTF that are then treated (and possibly 
discharged) by the RL WfF. LANL has identified Mortandad Canyon as a perchlorate
related site. A letter to Julie Wanslow of the NMED-Hazardous and Radioactive 
Materials Bureau (HRMB) (ESH-18/WQ&H: 99-0475, 12/22/99) states in part, 

The second area selected as a potential perchlorate-related site is 
Mortandad Canyon below the Laboratory's NPDES permitted Outfall 
051, the point of discharge from ejjluentfrom theTA-50 Radioactive 
Liquid Wastewater Treatment Facility (RLWTF). The RLWTF treats and 
discharges aqueous low-level radioactive waste from technical areas 
within the Laboratory. A query of the Laboratory's Automated chemical 
Inventory System (A CIS), a database used to track chemicals from 
'cradle-to-grave', shows that a number of perchlorate-containing 
compounds are used at buildings connected to the RL WTF. Based upon 
this information, the Laboratory selected Mortandad Canyon as a 
perchlorate-related area [emphasis added]. 

As a result of this discovery, LANL has initiated investigations of the Mortandad Canyon 
alluvial and regional aquifer groundwater wells for perchlorate. 

In addition, during a December 6-17, 1999, EPA site visit, LANL split samples with EPA 
which were collected in Mortandad Canyon below the RL WTF and analyzed for 
perchlorate. EPA (Rich Meyer, RCRA Branch) indicated analysis of these samples 
showed perchlorate levels in concentrations from 1.0 ppm to 4.4 ppm. Samples collected 
and analyzed by EPA from effluent being discharged from Outfall 051 showed 1.5 ppm 
perchlorate. 

The EPA's Office of Water has made the following statement regarding the ecological 
effects of perchlorate3

: 

3 http://www.epa.gov/ogwdw/ccllperchlor/perchlo.html 
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[p]erchlorate salts are quite soluble in water. The resultant anion (C/0.1) 

is exceedingly mobile in aqueous systems and can persist for many 
decades under typical groundwater and surface water conditions, due to 
kinetic barriers to its reactivity with other available constituents. This 
mobility and persistence may pose a threat to ecological receptors and 
whole ecosystems, either by direct harm to organisms, or it may 
indirectly affect their ability to survive and reproduce [emphasis added]. 

EPA has yet to develop and recommend a Clean Water Act § 304 criterion for 
perchlorate. Based upon the EPA's above statement of concern, SWQB requests EPA 
consider the above information (some of which was not available to EPA during their 
development of the draft permit), and to add to the final permit monitoring requirements 
at Outfall 051 for perchlorate at a frequency of at least once per year. Results from these 
samples will provide necessary information to determine if a later permit modification 
would be appropriate to protect the SSW's general standard 20 NMAC 6.1.11 05.F. 

7. Previous permitted discharges from Outfall 05A055 have resulted in extensive 
contamination of soils, sediments, perched alluvial systems, and potentially deep aquifers 
with high explosives RDX and HMX and their breakdown products4

• RDX and HMX 
were listed in LANL's permit application as potentially present, but no analytical data 
was presented for these contaminants. At a December 2, 1999, meeting with NMED and 
EPA, LANL provided some preliminary influent and effiuent data from the new High 
Explosives Wastewater Treatment Facility (HEWTF). The data showed 2 detections out 
of 12 samples from the new HEWTF effluent tanks contained RDX at concentrations of 8 
and 86 micrograms per liter. 

NMED sampling data (data available upon request) ofOutfalls associated with high 
explosives show HMX, RDX, and TNT in effluent samples. 

Page 14 of the LANL NPDES Draft Permit Fact Sheet states, 

Examination of the existing technology-based permit limits revealed that 
the limits at most outfa/ls are representative of the Best Available 
Technology Economically Achievable (BAT). The exception to this.is at 
the High Explosives Wastewater Treatment Facility discharge (Outfall 
05A055 and 05A097). 

EPA has proposed in the LANL NPDES draft permit, limits for RDX based on the LANL 
data from the new HETF and limits based on the NPDES permit for the DOE Pantex 
plant (Permit Number TX0107107) that was established on BAT. This same Pantex 
permit requires additional monitoring for HE components such as HMX and PETN. 

Form 2C requires that the determination of whether a pollutant is "believed present", or 
"believed absent", be determined based on the applicants knowledge of raw materials, 

4 Letter (ESH-18/WQ&H: 97-0159 dated May 29, 1997 from the January, 1999, Supplement to the· 
reapplication). 
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maintenance chemicals, intermediate and final products and by-products ("knowledge of 
Process''), and previous analyses known by the applicant regarding the effluent or similar 
effluent determination. 

LANL has indicated in their permit re-application fact sheets (2C-3 pollutant list) and the 
"Table On Typical Contaminants Of Concern Used in High Explosives" for Outfall 
05A055 and 05A097, the "believed present" indication for several constituents typically 
known to result during High Explosives processes (e.g., dinitrotoluene, naphthalene, 
nitrobenzene). 

IfLANL "believes" these constituents to be present, as indicated by the re-application 
forms, then it also should be important to establish whether the new HEWTF is capable 
of and has been removing them from the effluent being discharged. Also, the 
construction of this facility was EPA compliance driven for the purpose of"assuring that 
public health and the environment are protected." Currently, sufficient performance 
monitoring data are lacking. More data is needed to provide a level of confidence in the 
operating efficiency of the facility to remove these constituents 

SWQB suggests EPA add additional monitoring requirements (e.g., HMX, PETN) similar 
to those at the Pantex permit, which were based on BAT, to Outfalls 05A055 and 
05A097, until it is determined that the HEWTF facility is operating in such a manner as 
to protect the environment and the public health. 

-- ----~ ·-;;. 

Furthermore, in a letter dated December 22, 1999, to Julie Wanslow ofNMED-HRMB 
(ESH-18/WQ&H: 99-0475), LANL indicates NPDES outfalls at TA-16 as potential 
perchlorate-related sites due to wastewater discharges that may have contained trace 
amounts of perchlorate. The letter states, 

HE R&D activities at TA-9 have developed and processed HE with 
perchlorate-containing compounds. The NPDES outfalls associated with 
these R&D activities are considered potential perchlorate-related sites 
because wastewater discharges may have contained trace amounts of 
perchlorate. NPDES outfalls at TA-16 are considered potential 
perchlorate-related sites because wastewater discharges may have 
contained trace amounts of perchlorate and wastewater discharges from 
these activities have through NP DES outfalls contained trace amounts of 
perchlorate. These outfalls have been eliminated, and the wastewater is 
being treated at the HEWTF 

For reasons cited in the previous comment regarding perchlorate at outfall 051, SWQB 
suggests EPA consider monitoring for perchlorate as an additional requirement at Outfall 
05A055 and Outfall 05A097. 

In addition, the LANL permit reapplication contains a Note to Table 2C-3 and 2C-4, for 
Outfalls 05A055 and 05A097, which suggests that RCRA regulated metals may be 
present in the waste stream introduced to the HEWTF. 
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RCRA -regulated metals may be present but not in high enough 
concentrations to classify these wastewaters as hazardous wastes. 

LANL has also requested (e.g., letter dated November 3, 1998, (ESH-18/WQ&H: 98-
038) changed conditions be added to Outfall 05A055. This letter requests that RCRA 
"investigative derived" wastewater be added to the waste stream treated by the HEWTF. 
The Waste Acceptance Criteria (WAC) developed for the HEWTF was "based upon 
RCRA Universal Treatment standards (UTS) and current NPDES Permit requirements." 
UTS standards are not necessarily protective of water quality standards, and it is a fact 
that the vast majority of Outfalls at LANL are now associated with regulation under 
RCRA permits as Solid Waste Management Units (SWMUs). Exclusions to RCRA via 
NPDES permits can therefore be problematic, since the NPDES regulations only prohibit 
certain hazardous substances from being discharged to surface water. 

In the proposed draft NPDES permit, LANL is required to monitor effluent for certain 
metals at Outfalls 05A055 and 05A097 once per year. Although LANL indicates the 
addition ofRCRA-regulated metals is not in high enough concentration to classify it as 
hazardous waste, it has not been determined if the concentrations are high enough to 
exceed state water quality standards. 

SWQB requests EPA increase the monitoring requirement for the 05A055 and 05A097 
Outfalls for metals whenever RCRA investigative derived waste is introduced into the 
HEWTF. This may offer some insurance that the NPDES permit will not be used as a 
possible avenue for discharging RCRA constituents. 

8. The proposed NPDES permit does not include the 88-gallon per minute (gpm) 
flow rate limit for NPDES Outfall 051 previously discussed by the EPA, SWQB and the 
permittee. This possible limitation had been discussed as a means of preventing 
migration of downstream contaminated soils/sediments. The Laboratory indicated at a 
meeting with NMED and EPA Region 6 staff on December 2, 1999, and in a follow-up 
letter (ESH-18/WQ&H: 9904468) on December 20, 1999, that 

The Laboratory has voluntarily committed to decrease the flow rate at 
NPDES Outfall 051 to Mortandad Canyon based on a discharge .from one 
effluent pump .(500 gpm). 

In addition, LANL indicated at the meeting and in the December 20, 1999, follow-up 
letter that, 

The Laboratory will also evaluate the need for erosion control measures 
in Mortandad Canyon below NPDES Outfall 051. Best Management 
Practices (BMPs) will be installed as needed, under the Laboratory's 
Storm Water Management Program. 

Page 12 of 14 NM0028355 



SWQB suggests EPA include LANL's voluntary measure of lowering the tlow rate to 
Outfall 051 to. 500 gpm and LANL 's commitment to address erosion in Mortandad 
Canyon below Outfall 051 as a footnote on Page 10, Part I of the draft NPDES permit. 
This would eliminate LANL' s concern about making this a requirement of the permit. 
and show that LANL is proactive in addressing this concern. 

9. The LANL NPDES Reapplication lists the TA-2-1 (Omega West Reactor Site) 
Groundwater Seepage as an Outfall (Appendix C). Other information submitted in the 
Reapplication (e.g., Appendix Q, Tab TA-2-1 in Volume 2) and several items of 
correspondence included in the January 1999, Supplement to the Reapplication (e.g., 
March 11, 1997, November 24, 1998) contains information regarding this "outfall." 
Review of the inforffiation submitted by LANL did not indicate any exceedance of the 
SSW. The amount of water being discharged however, was more than SWQB expected. 
SWQB is concerned that when decontamination and decommission (D&D) commence at 
the Omega West Reactor Site, that the water quality of the seepage being pumped to the 
watercourse may change. 

It is not clear to SWQB whether EPA has made a decision that discharge from the T A-2-
1 Groundwater Seepage does not require permitting (because it was not included in the 
draft permit) or that it may have been inadvertently overlooked. 

EPA is requested to consider SWQB's concerns regarding the. change in the water quality 
of the seepage being pumped to the watercourse during the D&D process in making its 
final decision to include or exclude the T A -2-1 Groundwater Seepage from the permit. 

10. In Part II, Section B of the proposed permit, the permittee is required to orally 
report certain permit violations to EPA within 24 hours ofbecoming aware of a problem 
and subsequently follow up with a written report within five days. SWQB requests EPA 
amend the requirement so that reports must also be made to the SWQB. SWQB 
recommends the following modification: 

... shall be reported orally to EPA ... Texas, and the New Mexico 
Environment Department Surface Water Quality Bureau, Santa Fe, New 
Mexico, within 24 hours ... [added language]. 

11. Part II, Section H of the proposed permit states: 

[t}his permit may be reopened and modified or revoked and reissued to 
reflect any applicable changes to the New Mexico Water Quality 
Standards. 

In 1992, a Settlement Agreement was signed by the permittee and the Environment 
Department resolving the permittee's appeal of the NMED conditional certification of the 
previous NPDES permit. One of the key elements of the agreement stated, in part: 
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6. [a] study shall be conducted for the purpose of identifying the 
stream uses associated with the watercourses in the canyons into which 
Petitioners (LANL] discharge waters subject to NPDES regulation. The 
study shall be prepared by a neutral third party ... ; 

and 

4. [t]he 1992 NPDES permit shall contain a reopener clause to allow 
the permit to be modified, as required, under the following circumstances: 
(A) to reflect any applicable changes to the New Mexico Water Quality 
Standards; (B) to impose new or additional permit limitations as allowed 
by law or regulation that arise as a result of the information obtained 
from the study .... 

The referenced study was initiated and data collected by a mutually agreed upon third 
party, the U.S. Fish and Wildlife Service. At this time. the study has not been finalized 
in regard to the final report. A report is still expected at a later date. Although the 
Settlement Agreement specifically refers to the 1992 permit, SWQB believes it is 
appropriate to continue with the intent of the Settlement Agreement. Therefore SWQB 
wishes to advise EPA of the possibility that changes to water quality standards 
applicable to the LANL may be proposed and adopted during the term ofthis permit. 

/fSWQB also requests, modification of the reopener clause to accommodate the previous 
· , agreement between the permittee and the Environment Department. 

12. The proposed effluent limitations for outfall 051 specify a limitation of 446-
minutes for "pH Range excursions (Continuous Monitoring Monthly Total), Monthly 
Total Accumulated Time in Minutes." Based on conversation with the permit writer (G. 
Saums SWQB IS. Wilson EPA 3/28/00) it is SWQB's understanding that the 446-
minute limitation is based upon EPA guidelines for continuous discharges with 
continuous pH monitoring. Outfall 051 is not a continuous discharge; rather it is an 
intermittent batch style discharge. Thus, the 446-minute limitation could allow a 
disproportionate amount of time for excursion depending on the number of minutes the 
discharge actually occurs. NMED recommends EPA review the application of their 
guidance in this particular case. EPA should consider that due to the controlled "batch" 
nature of the discharge, pH (as well as any other regulated pollutant concentration) could 
be tested and adjusted prior to each release. Therefore, there should be no need for any 
allowable "momentary" excursion. 
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GARY E. JOHNSON 
GOVERNOR 

March 28, 2000 

State of 1.Vew iV!exico 
ENVIRONMENT DEPARTMENT 

Surface Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P. 0. Box 26110 
Santa Fe, New Mexico 87502 

Telephone (505) 827-0187 
Fax (505) 827-0160 

VIA FACSIMILE (202) 260-7185 

William A. Telliard 
Director, Analytical Methods Staff 
(4303) 
U.S. Environmental Protection Agency 
Ariel Rios Bldg. 
1200 Pennsylvania Ave, NW 
Washington, D.C. 20460 

PETER MAGGIORE 
SECRETARY 

PAUL R. RITZMA 
DEPUTY SECRETARY 

Re: Request for recommendation to require use of EPA Method 1668A for the determination of PCBs 
in a National Pollutant Discharge Elimination System (NPDES) permit. 

Dear Mr. Telliard: 

This letter requests you provide recommendation to the EPA Region 6 NPDES Permits...Branch that they 
specify the recently developed EPA method 1668, Revision A: Chlorinated Biphenyl Congeners in '. 
Water, Soil, Sediment, and Tissue by HRGCIHRMS as the required method of analyses for monitoring 
required in an NPDES penn it. Preliminary conversations between New Mexico Environment Department 
(NMED) staff and Mr. Dale Rushneck, author of the method, give us to understand you are in support of 
utilizing this methodology and are willing to consult with EPA Region 6 to this end. 

The State ofNew Mexico is currently reviewing a proposed NPDES permit (NM0028355) developed by 
EPA Region 6 for the Los Alamos National Laboratory (LANL) operated jointly by the U.S. Department 
of Energy and the University of California. Polychlorinated biphenyl (PCB) monitoring was not included 
in the permit proposed by the EPA Region 6 Office. The Surface Water Quality Bureau (SWQB) will 
recommend PCB monitoring requirements be included in the fmal permit. 

Since the permit was drafted, the New Mexico Water Quality Control Commission (WQCC) revised the 
State's water quality standards in accordance with Section 303 of the Clean Water Act. In their recent 
revisions, the WQCC adopted a new numeric water quality standard of 0.014 Jlg/L Total PCBs for the 
protection of wildlife habitat (20 NMAC 6.1.3100.L]. The SWQB, per Section 401 of the Clean Water 
Act and State law, needs to ensure the proposed permit is protective of State standards. 

Effluent data reported by LANL in their NPDES permit application do not currently indicate levels of 
PCB contamination that would be a problem. However, the SWQB is concerned this may be an artifact 
of reliance upon older, less sensitive analytical methods which are approved under 40 CFR 136 and 
reporting requirements set by the Region. PCB concentrations reported by the LANL in their permit 
application are typically "less than I Jlg/L"; a value that meets current EPA Region 6 reporting 
requirements but does not adequately allow evaluation of this parameter for the protection of the new 
state standard. This is disturbing because while monitoring of effluents and storm water at the facility has 
shown "non-detect" for PCBs as Aroclors (MQL 1.0 Jlg/L) in water, suspended sediments (centrifuged 



Mr. William A. Telliard 
March 28, 2000 
Page 2 

and analyzed separately) have been shown to contain up to 6.33 ppm PCBs (sum of Aroclors 1254 & 
1260). The recent strides in the analytical methodology, for which your office is primarily responsible, 
make it possible to determine the concentration ofPCBs in water at the low part-per-trillion range using 
EPA method 1668A. Reliance on these methods would provide better opportunity to evaluate the true 
risks of discharges compared with the standards. 

It is our understanding that this method has not undergone the extensive process required for formal EPA 
approval. In the past, we were constrained by language in our New Mexico Water Quality Standards to 
the use of only "EPA approved" methods. In its recent amendments to state water quality standards, the 
WQCC also approved changes allowing the use of "methods accepted by EPA" [20 NMAC 6.1.11 06] as 
well as the "EPA Approved Methods." 

The SWQB believes, for the above reasons, specification of EPA Method 1668, Revision A: Chlorinated 
Biphenyl Congeners in Water, Soil, Sediment, and Tissue by HRGCIHRMS for use in NPDES compliance 
monitoring and determination of compliance with New Mexico Water Quality Standards in this permit is 
appropriate. Additionally we recommend that each laboratory that uses this method will be required to 
perform all quality assurance/quality control procedures outlined in Method 1668A (EPA No. EPA-821-
R-00-002, December 1999). 

Since LANL is considered to be one ofthe Nation's premier scientific and engineering research facilities, 
imposition of these requirements would not be overly burdensome. 

I am requesting that you respond to both EPA Region 6 (address below) and this office (address above) in 
writing explaining your confidence in this methodology and recommending its use in compliance 
monitoring. 

If you have any questions, please contact me at (505) 827-0187. 

::;:·t~a 
James H. Davis, Ph.D. 
Bureau Chief 

cc: Jack Ferguson, P.E. NPDES Permits Branch Chief, EPA Region 6 
Scott Wilson, NPDES Permits Branch, EPA Region 6 

U.S. Environmental Protection Agency Region 6 
NPDES Permits Branch (6WQ-P) 
1445 Ross Ave., Suite 1200 
Dallas, Texas, 75202-2733 
(214) 665-7511 voice (Mr. Wilson) 
(214) 665-2191 fax 
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TO: 

FRO~I: 

Los Alamos 
Los Alamos Naliona1 Laboratory 
Los Alamos. New Me.xico 87545 

Tony Grieggs. ES~~ K498 

Bob Beers. ESH-18'-'~ 
Steven Rae. ESH-18 ~ ~~ 

ESH-18/WQ&H-%-0255 

memorandum 
o"re May 16. 1996 

\(AU. STOPm:u:PHO:-IE.: K 49T7 -7969 
K497.5-1859 

stlUECT: SUSPENSION OF LAND APPLICATION OF DRIED SANITARY SLUDGE 
GENERATED PRIOR TO APRIL~ 1995 

In accordance with verbal advice from Suzanne Moore-Mavne on Mav 14. 1996. and \viti 
E-Mail of May 15, 1996. we requested that FSS-8 and JCI suspend land application of saJ 

sludge_ on May 14, 1996, at approximately I :00 p.m. We also advised those groups that g1 
screemngs should not be disposed of until there is a resolution of the high value for PCB 
most recent ( 4/9/96) grit and screening sample. 

The decision to suspend sludge land application was very conservative since the high PCJ 
value was measured in an April 9, 1996, grit and screenings sample and all of the sludge 
presently scheduled for land application was generated prior to April, 1995 (Hereafter. I • 
refer to this sludge as "stored sludge"). Furthermore. all sludge scheduled for land applic:: 
is in full compliance with the standards established by Clean Water Act regulations ( 40 C 
Pan 503 ). Sampling for PCBs in sludge has been conducted in 1995 and 1996 with no 
significant concentrations being shown (Please refer to Attachment 1 for PCB analysis of 
screenings, and sludge,). It is our understanding that the regulatory limit for PCBs for be 
landfill disposal and land application of sanitary treaunent solids is 50 ppm. Please adYiS( 
our interpretation of the regulations is incorrect. 

Additionally, it should be noted that the April 9, 1996. grit and screening sample is out o 
range of all other sampling data for grit and screenings. Grit and screenings han been te~ 
for PCBs seven times since 1994 and this most recent sample does not appear to be 
representative of grit and screenings which have been previously tested and disposed of. 
Therefore. we will collect confirmation samples from the batch of grit and screenin~s fro 
which the April9, 1996, sample was collected. For reference we are also sendin~ und~r 
separate cover a copy of Administrative Procedure LANL-ESH-18-602. "Handling. Dtsp 
and Reuse of Sanitary Treatment Solids", September, 1994. 

We will recommend to FSS-8 and JCI that the land application suspension remain in pla« 
until ESH-19's concerns over the potential for PCB contamination of stored sludge Jie 
satisfied. In order document that the stored sludge is free from PCB contamination. '' e \1 

all sludge piles in storage and advise you of the results. If these results de~onstrate that 
stored sludge does not contain elevated concentrations ofPCBs.. then we wtll ad\tse FSS 
JCI to resume land application with ESH-l9's concurrence. Additionally, we ha\c:: reque_~ 
our contract laboratory, Assaigai Analytical Laboratories. to conduct both a QA QC ren 
the April 9, 1996, analysis and a re-test of the original sample. In accor~ce wHh your 
suggestion, we will also initiate testing of the liquid influent and eftluen~ tor P~Bs on a 
periodic basis. Please refer to the proposed PCB Sampling Plan for Sanitary\\ .lStC::\\ate 
Solids. Attachment 2. 



Tony Grieggs 
ESH-18/WQ&H-96-0255 

- 7 - \1ay 16. 19' 

In reference to your suggestion that ESH-18 sample materials from lift stations. please note 
that we currently do not have adequate resources to conduct such a study. Ho\ve\·er. we ha• 
included a request in the FY97 Indirect Budget Exercise for funding to monitor select 
manholes in the sanitary collection system in order to identify and eliminate non-~omplyin~ 
waste streams. ESH-18 will continue to oversee compliance monitoring of \vastewater and 
solids at the SWSC Plant. We hope that ESH-19 will continue to utilize your PCB Equipm 
Inventory, your PCB Survey data and do field work to identify potential sources of PCB's; 
Laboratory facilities which could enter the sanitary wastewater system. 

Please advise if further infonnation would be helpful. We are available to meet with you tc 
discuss _the proposed sampling plan and effons to identify potential sources ut PCBs at you 
converuence. 

RB:SR!em 

Attach.: als 

Cy: Jim White. ESH-19, w/an., MS K490 
S. Moore-Mavne. ESH-19, w/att .• MS K490 
N. Williams. ESH-18, w/an .. MS K497 
M. Saladen. ESH-18. w/att.. MS K497 
E. Hoth. FSS-8. w/an .. MS K718 
M. Brown. JCUJENV. w/an .• MS Al99 
M. Tallev, JCI/JENV, w/att .• MS Al99 
C. Barnett. JCL w/att .• MS Al99 
R. Greuter. JCL wian.. MS Al99 
H. Plum. DOEILAAO. w/an .. MS A316 
K. Zamora. DOEILAAO, w/att .• MS A316 
WQ&H File. w/att.. MS K497 



;I Sample~ 'I! '·~· , ... !, b•t•. 1 '~ ·.,-~ .~ 

94.02831 02/16/94 

94.03007 09/09/94 
95.00401 04112/95 
96.00001 10/03/96 
96.00002 10/03/96 
96.00029 12/13/96 
!16 00068 04/0!1/96 

T A-46 SWSC Plant Grit and Screenings Analytical Results lor PCBs 
lmg/kgl 

... i !PCB .1018··:1 • . PCB 1221~· '" ...... •i1232·tk ;I PCB 1m ... !. • 'ci1 PCB 1~48 

< 2 
< 3.3 
< 0.33 
< 0.3 
< 0.16 
< 0.06 
< 6 

... 2 < 2 ... 2 < 2 

< 3.3 < 3.3 < 3.3 < 1.6 

< 0.67 < 0.33 < 0.33 < 0.33 
< 0.3 < 0.3 < 0.3 < 0.3 
< 0.15 < 0.15 < 0.15 < 0.15 
< 0.06 < 0.06 < 0.06 < 0.06 
< 6 < 6 < 6 < 6 

T A-46 SWSC Plant Sludge Analytical Results lor PCBs 
lmg/kgl 

PCB 1264 · · PCB 1260 

-
2.6 ' 2 
3 3 ..: I 6 
0.66 < 0 33 
1.8 1 4 
1.3 0.78 

< 0.06 0 94 
< 6 130 



Proposed PCB Sampling Plan for the T A-46 SWSC Plant 

LOCATION MEDIUM FREQUENCY DURATION SAMPLING INSTRUCTIONS ANALYTES COMMENTS 

---

lnlluent Parshall Influent Wastewater 1/month 3 months 
24 hr How proportional 

PCB's 
Flume composite 

Clllurlne Contact 24 hr llow proportional 
Claarnber Parshall Ellluent Wastewater 1/monlh 3 month:> PCB's 

FhliiiC ( 13S) 
composite 

Asplaall 1-'ad Dried Sludge 1 time, each 1 composite sampl~/pile PCB':; 
Only pales wlltcll haven'l been 
f)revtously sampled lor PCB's 

Sludge Beds Dried Sludue 1 time, each 1 composile sample/bed PCB's 
Only beds whtch haven'l been 
previously sampled tor PCB's 

Old Grit & 
Screenings Grit & Screenings 1 time 

4 samples distributed 
PCB's 

Old dumpster whtch had htgh 

Dumpster 
vertically, top to boll om PCB in 4/96/sample 

N~w Grit Duanpsler Grit 1/month 3 months 
1 composite sample lrom 

PCB's New separate dumpster lor grtl 
:>urJace 

I 
,,.' 

N~w ~creeauaags :_;.;reenirlgs 1/month 3 1110111115 
I composile sample lrom 

PCB's 
New separale dumpster lor 

Ou .. ,...,:.ltH :;uri ace st..teenangs 
------- ------- --~ -----~---·- - - - - ---
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1.0 INTRODUCTION 

1.1 Purpose 

The Hazardous and Radioactive Materials Bureau (HRMB) of the New Mexico Environmental 

Department (NMED) has issued screening level ecological risk assessment guidance for 

chemicals. The guideline is entitled "Guidance for Assessing Risks Posed by Chemicals: 

Screening Level Ecological Risk Assessment," March/Apiil2000. The guide is a multi-phase 

tool for conducting consistent ecoscreens by RCRA hazardous waste permitted facilities and 

corrective action/remediation projects under Hazardous and Solid Waste Amendments (HSWA). 

This document is designed to supplement that guide by providing screening guidance for sites 

contaminated with radioactive material, referred to as Radioecological Screening Guidance 

(RESG). 

Radioecological Screening Guidance (RESG) is a tool that NMED developed to help standardize 

and accelerate the evaluation and cleanup of soils, water, and sediment contaminated with 

radioactive materials. This guidance provides a m~thodology for environmental science/ 

engineering professionals with a background in radiological risk assessment to calculate 

radioecologically-based, site-specific screening levels for radionuclides in soil, water, and 

sediment that may be used to identify areas needing further investigation. The guide does not 

address scenarios where organisms are contaminated directly from radioactive fallout, such as the 

contamination of grass and trees. The guide is limited to screening sites where the soil, water, 

and/or sediment has been contaminated and cleanup decisions are required, such as at sites 

undergoing RCRA corrective actions, sites on the National Priorities List, sites undergoing 

decontamination and decommissioning, and sites with elevated levels of naturally occurring 

radi oacti vi ty. 

The purpose of this guide is to provide generic radioecological screening levels (RESLs), along 

with a method for deriving site-specific screening levels. The RESLs will serve as a tool to 

screen radioactively contaminated sites to determine the need for an action, but not necessarily 

cleanup. Possible actions can range from re-evaluation of likely risks using site-specific data to 

interim actions to mitigate risks to ecological receptors. The RESLs are not intended for use in 

determining compliance with as low as reasonably achievable (ALARA) levels or serve as 
remediation standards. 
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1.2 Background 

Past practices of discharging radioactive effluents either directly to the atmosphere, to rivers, 

lakes, and oceans or storage and shallow land burial of wastes have the potential for 

contaminating the terrestrial and aquatic environments. Many radionuclide contaminants may 

enter the food chain and concentrate in select species. Other radionuclides may remain or 

concentrate in abiotic compartments of an ecosystem (e.g., silt). Radiation exposure to terrestrial 

and aquatic organisms may, therefore, result from internal and external sources involving 

multiple exposure pathways. 

Radiation protection standards, including those involving natural resources, have been developed 

principally to protect human health. The underlying philosophy has been that radiation standards 

that adequately protect humans also protect the environment and all other life forms. The 

National Academy of Sciences (NAS 1972) Biological Effect oflonizing Radiation (BEIR) I 

Committee stated that: 

Evidence to date indicates that probably no other living organisms are very much 
more radiosensitive than man so that if man as an individual is protected, then 
other organisms as populations would be most unlikely to suffer harm. 

A similar viewpoint was expressed by the International Commission on Radiological Protection 

(ICRP) in its 1977 Report No. 26: 

Although the principal objective of radiation protection is the achievement and 
maintenance of appropriately,safe conditions for activities involving human 
exposure, the level of safety required for the protection is thought likely to be 
adequate to protect other species, although not necessarily individual members of 
those species. 

The last sentence reflects a qualitative difference in how we perceive risks for humans compared 

to other species. For humans, radiation standards reflect the high value that is placed on the 

individual. The risk of injury or death of any humans is considered highly undesirable and/or 

unacceptable. For non-humans, the loss of a few or many (provided that there is a large overall 

population) is not considered a limiting factor for setting standards; rather, the standards are set 

based on the response and maintenance of endemic populations. 

1-2 



Except for the paper by Thompson (1988), the NAS and ICRP positions have not been seriously 

challenged. More recently the International Atomic Energy Agency (IAEA, 1992) examined the 

validity of the 1972 NAS and 1977 ICRP assumptions as they relate to radioactive releases to 

both the terrestrial and freshwater environments and also solid waste disposal underground. The 

IAEA Technical Series No. 332, Effects of Ionizing Radiation on Plants and Animals at Levels 

Implied by Current Radiation Protection Standards was prepared by an ad hoc committee of 

scientific experts who reviewed, analyzed, and interpreted the existing body ofJiterature. The 

report covered effects of ionizing radiation on aquatic organisms, terrestrial populations, and 

communities. In this report, the IAEA concurred with the earlier NAS and ICRP positions. The 

IAEA concluded: 

There is no convincing evidence from the scientific literature that chronic radiation doses 
below I mGyld:1 (O.JR/day) will harm animal or plant populations. It is highly probable 
that limitation of the exposure of the most exposed humans (the critical human group), 
living on and receiving full sustenance from the local area, to I mSv/a"1 will lead to dose 
rates to plants and animals in the same area of less than 0.1 mGylct1

• Therefore specific 
radiation protection standards for non-human biota are not needed. 

This position has been somewhat controversial because it is well documented that radionuclides 

in the environment can be expected to produce substantially higher doses to certain organisms 

than to people inhabWng and/or deriving sustenance from the same environment. This document 

has been prepared in recognition of this observation and, as such, takes a more stringent position 

than the earlier IAEA, NCRP, and ICRP positions regarding the need for separate and distinct 

ecologically oriented radiation protection standards. In so doing, this document recognizes, for 

example, that burrowing animals and sediment dwelling aquatic organisms are in intimate 

contact with radionuclides that deposit in soil and sediment at relatively high concentrations. In 

addition, unique feeding habits have been shown to result in the reconcentration of radionuclides 

through the food chain. (Kevern 1971; Mauro, 1973). It must also be recognized that 

contaminant-induced radiation exposure is but one of many stresses that human activities place 

on terrestrial and aquatic populations. However, the mode of interaction of radiation (i.e., 

antagonistic, additive, or synergistic) with other environmental contaminants or stressors is 

difficult to assess under conditions of chronic exposure. In addition, experimental studies to date 

have shown that fertility and fecundity1 of the organisms and embryonic development are the 

most sensitive stages of the radiation response. It is precisely these attributes which are 

Fecundity is a measure of the production of viable eggs. 
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important in determining the viability of the population and, in tum, the homeostasis of the 

ecosystem at large. These biological endpoints are difficult to discern in the natural setting. For 

these reasons, we have adopted a conservative approach to deriving RESLs. 

1.3 Issues Related to Critical Organ, Relative Biological Effectiveness (RBE), and 

Microdosimetry of Alpha Particles 

The methods used in this guide to derive RESLs differ from those employed by others (i.e., DOE 

1998 and IAEA Technical Series No. 332) because ofunresolved issues related to critical organ, 

relative biological effectiveness, and microdosimetry of alpha emitters. This section provides an 

overview of these issues and how they have been addressed in the derivation of the RESLs. 

1.3.1 Critical Organ 

Many of the models used to derive the radionuclide concentrations in organisms other than man 

address the concentrations ofradionuclides in the edible portions of organisms, such as beef, 

sheep meat, goat meat, and fish and invertebrate muscle. Models focused on radionuclide 

concentrations in the muscles of these animals because there was concern that man would be 

exposed to them through ingestion. For example, the accumulation ofradionuclides in beef is 

. derived using empirically determined transfer factors expressed in units ofpCi/kg beef per 

pCi/day ingested by cattle. Similarly, the radionuclide concentrations in fish and shellfish, given 

the radionuclide concentrations in water, are typically determined using empirically determined 

bioaccumulation factors (or concentration factors) expressed in terms ofpCi/kg edible portions 

offish and shellfish per pCi/L of the radionuclide in the water in which the organism resides. 

This approach to predicting the accumulation of radionuclides in organisms is appropriate for 

modeling the doses to man through the food chain, but, for some radionuclides, primarily alpha 

emitters, His inappropriate when evaluating the doses and adverse effects of the exposures on the 

organisms. As is the case for man, the radionuclides taken into the body of organisms other than 

man are transferred to various organs, and it is the doses to these critical organs that are of 

concern, not necessarily the doses to muscle tissue, which is typically addressed in the food chain 

models. Hence, when deriving the doses to organisms other than man, consideration must be 

given to the doses to the critical organs, which may often be significantly higher than the dose to 

muscle or the average dose to the organism as a whole. 
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Pentreath (1979) discusses this issue, explaining that the effects of radiation on aquatic 

organisms are often determined using external uniform whole body exposures to gamma 

emitters. The adverse effect experienced by the organism is likely due to the exposures received 

by specific organs and tissues, which, in the case of external gamma exposures, would be the 

same for all tissues and organs. However, for internal emitters, many radionuclides are not 

uniformly distributed and deliver their doses to specific organs and tissues, which may differ 

markedly from the average whole body exposure. This is especially true for alpha and pure beta 

emitters, where the energy is deposited locally. For example, Pentreath reports that, in the crab, 

the concentration of plutonium taken up from water in various tissues relative to muscle tissue is 

as follows: 

Muscle= 1 

Hepatopancreas = 3.75 

Gills= 27 

Exoskeleton = 92 

Similarly, the concentration distribution ofuranium in mullet is as follows: 

Muscle= 1 

Bone= 41 

Liver= 8 

Gonad and eggs = 1. 7 

In the case ofCs-137, which goes to muscle, the disparity is much less: 

Muscle= 1 

Gill= 0.5 

Bone= 0.3 

Liver= 0.5 

The implication is that if adverse effects are observed in an organism from a given dose of 

uniform external exposure to gamma radiation, what is the dose to specific organs from internal 

emitters that wm have comparable adverse effects? One method that can be used to address this 

issue is to use the bioaccumulation or transfer factor approach to obtain the radionuclide 

concentration in the muscle of the organism, and then apply a multiplier to determine the 
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radionuclide concentration in the critical organ using empirically determined distributions, such 

as those summarized above. The next steps would include dete1mining the dose to the various 

organs using standard dosimetry methods, applying weighting factors, and then summing the 

weighted doses to the individual organs. This is the method used to derive the effective whole 

body dose equivalent (EDE) in humans. Unfortunately, we are not in a position to perform the 

assessment at this level of sophistication for all radionuclides and organisms. However, this 

issue is given explicit consideration in the derivation of the RESLs. 

1.3.2 Relative Biological Effectiveness (RBE) 

Many questions have been raised regarding issues related to the relative biological effectiveness 

(RBE) of internally deposited alpha emitters. For example, in a paper submitted for publication 

to the Journal of the Health Physics Society by David Kocher and J.R. Trabalka,2 issues related 

to the relative biological effectiveness of internally deposited alpha emitters are explored. They 

point out that many radioecological models estimate the body burden of internal emitters and 

then derive the average dose to the organism based on tbe average concentration of the 

radionuclide in the organism. However, like man, many radionuclides deposit in specific organs 

and tissues, resulting in higher absorbed doses to those organs and tissues. In addition, the 

relative biological effectiveness of the deposited energy from alpha emitters for particular 

biological endpoints may be great~r than that of gamma and beta emitters. Kocher points out 

that the conventional RBE of 20 for alpha emitters for humans may be overly conservative as 

applied to the deterministic effects of radiation on organisms other than man because the RBE of 

20 for alpha emitters was developed considering the stochastic effects of radiation on humans. 

Based on their review of the literature, Kocher and Trabalka concluded that an RBE of 5 to 10 

may be more appropriate for deriving screening levels for organisms other than man. (Kocher 

and Trabalka, unpublished, personal communication, February 29, 2000). The review found that 

most of the research on RBEs for deterministic effects was limited to the effects of neutrons and 

heavy ions on lung tissue. In most cases, the RBEs were about 7-10. The applicability of these 

results to animal or plant survivability, impaired gonadal development, lowered organ weights, 

and sterility for both acute and chronic exposures is uncertain, but it appears that an RBE of 20 

may be overly conservative. 

2 
We would like to express our appreciation to Dr. David Kocher for kindly allowing us to cite material 

contained in his draft publication. 
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In 1957, a comprehensive, systematic study of RBEs in mammalian systems was published by a 

team of researchers from Los Alamos Scientific Laboratorl under the direction of John B. Storer 

et al (1957). The study used gamma-irradiation from Ra-226 as the baseline for investigating a 

broad range of biological endpoints and types of radiation exposure in mice and rats. The 

following types ofbiological endpoints were evaluated: 

Table 1-1. Biological Endpoints 

• ; ," :oi~l9~-i~~lEndpoints itt Mice Un~ n:tts . -· .. ·.~ · n9!i~ifa~e(raa!if 

LD50 400-800 

median survival times 200-1500 

splenic and thymic atrophy 100-1000 

testicular atrophy 50-300 

intestinal atrophy 100-400 

whole body weight loss 100-200 

depression of Fe-59 uptake by red blood cells 50-250 

incidence oflense opacity 10-500 

incidence of successful tumor implants 100-500 

duration of depression of mitotic activity 5-55 

The experimental apparatus for all gamma and X-ray exposures consisted of external exposure of 

the animals in cages specially designed to ensure uniform whole body exposure. Exposure to 

tritium beta particles was achieved through the injection and ingestion oftritiated water. Neutron 

and alpha exposures were administered externa1ly through the use of an accelerator. Fission and 

thermal neutrons were administered through the use of a critical assembly. Proton and alpha 

exposures were delivered internally by the interaction of the thermal neutrons with elements in 

the tissue. The alpha exposures resulted from B(n,a)Li interaction with boron injected into the 

animals. The energies of the protons and alpha particles generated in this manner were 0.6 and 

2.4 MeV, respectively. Exposure to fission fragments was produced by injecting the animals 

with plutonium followed by exposure to thermal neutrons. Internal alpha exposure was also 

achieved by injection with Pu-238. Determination of the doses, dose rates, and linear energy 

3 Now Los Alamos National Laboratory (LANL) 
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transfer (LET) for individual tissues and types of particles was too complex to describe here. 

Suffice it to say that great care was taken to determine doses and measures of biological 

endpoints. 

The following biological endpoints were investigated and RBEs observed: 

Table 1-2. RBE versus LET 

250 kvp X-rays 

Co-60 gamma rays 

4 MeV gamma rays from graphite capture 
ofthcrmal neutrons 

6 kev beta particles from tritium 

thermal neutrons 

14 MeV neutrons and 7 MeV protons 

recoil protons from fission neutrons 

0.6 MeV protons from N(np)C reactions 

fission neutrons 

alpha particles and lithium recoils 

fission fragments 

heavy recoils· from 14 MeV neutrons 

fast neutrons 

Radon alpha particles 

1 MeV neutrons 

· I .. · i.E:r . ·. ~ .•. ··. Jiiiri~~?kr R.8'its. o6~~rv~'t1 R,:ct:itN~·¥ 
.. (15¢¥/~cro~l .. · .·· ··: R~~22~Camhill Jh:postm~s' :;;;.· 

3 1.2 to 2.0 

0.3 0.9 to 1.0 

0.3 0.6 to 0.8 

5.5 1.3 to 1.6 

10 0.8 to 1.7 

45 1.0 to 2.3 

65 1.6 to 4.9 

43-48 2.0to 4.4 

190 1.3 to 3.5 

4000-9000 0.7 to 0.9 

850 I to 2 

8.5-24 1.2 to 4.4 

110 1.4 

70 2.8 

The important findings here relative to this investigation are that the highest RBE from alpha 

particles was 3.5, and this included 30-day lethality, testicular atrophy, acute lethality, and 

splenic and thymic atrophy as the biological endpoints. 

Storer (1957) also reviewed the literature and showed that the highest RBE reported for 

mammalian cell lethality was about 3.5 and occurs as the LET passes through a value of about 
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40 kev/micron. Lower RBEs were associated with both lower and higher LET values. Bear in 

mind that the LET of a typical5.3 MeV alpha particle in tissue is about 110 kev/micron 

(Casarette 1968) but varies along its path length, increasing as the alpha particle comes to a full 

stop at the end of its path length. 

Zirkle (1954) also reviewed the literature on RBE versus LET. The review covered 86 studies of 

a broad range of chemical and biological endpoints for organisms ranging from viruses to small 

mammals exposed to gamma rays, X-rays, beta and alpha particles, and neutrons. Of particular 

relevance to this study are the results of the investigations ofthe RBE of alpha exposure to plants 

and small mammals, as follows: 

Mouse LD50 - RBE 2.2 
Reduction in root growth ofVicua (bean plant)- RBE 11 to 21 
Death of root ofVicua (bean plant)- RBE 9 
Inhibition of root growth ofVicua (bean plant)- RBE 0.6 
Chromatid breaks on division of generative nucleus in Tradescantia pollen tubes
RBE 2.0 to 4.2 

Based on this review of the literature, it is difficult to justify an RBE for alpha emitters greater 

than 5 for a broad range of biological endpoints in mammalian systems. The RBEs for alpha 

exposure of plant systems appear to be more variable. We have elected to use an RBE of5 for 
-~--··------·····-~-·· 

plant systems_~d the internal dose conversion fa.ctors for humans for mamma1ian systems, 

.;hi~h--incorporate an RBE-~f20 for intemall~ deposited ai~ha emitter~. This app~oach i~ 
expected to bound the effective dose from alpha emitters. 

1.3.3 Microdosimtery of Alpha Particles 

Several articles contained in IAEA 1979 also address issues related to the microdosimetry of 

internal and extemal alpha emitters, particularly in fish eggs and larvae. The issue has to do with 

uncertainty regarding the actual dose experienced by eggs and larvae in radioecological studies 

and the ability to discern adverse effects in-situ. For example, adherence of alpha emitters to the 

surface offish eggs or developing embryos can cause relatively high localized doses. Woodhead 

( 1979) calculates the energy deposition pattern to range from 0 to 1.25e-03 Gy per hour per 

Bq/cm2 ofPu-239 on the surface offish eggs over a distance of35 microns. For Pu-239 

uniformly distributed within a fish egg, the dose rate ranges from about 1.6e-06 to 3.5e-06 Gy/hr 

per Bq/cm3 (Woodhead 1979). The implication is that empirically determined bioaccumulation 

factors which are used to estimate the average radionuclide concentrations in aquatic organisms 
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may not reliably represent the dose rate experienced by individual tissues and organs to localized 

energy deposition from alpha emitters. 

In ·this guideline, we have explicitly tried to address these issues by identifying doses that have 

little or no effect on organisms other than man, and the radionuclide concentrations in soil, water, 

and sediment that are associated with those doses. However, it is clear that these are complex 

matters, especially for alpha emitters. Where uncertain, we tended to err on the side of 

conservatism. For this reason, failure of a site to meet the screening levels reported in this guide 

does not necessarily mean that there is a significant radioecological issue at the site. However, 

compliance with the screening levels would provide a fairly high level of assurance that 

radioecological issues are not a significant concern at the site. 

Jl..4 Scope 

This guidance: 

0 

• 

• 

• 

Provides a simple (generic) approach to deriving screening level radionuclide 
concentrations that are protective of the ecosystem from potential radiological harm, 
referred to as Radioecological Screening Levels (RESLs), but not necessarily 
protective of individual organisms comprising the ecosystem 

Considers four trophic levels 

Employs commonly accepted methods to assess external and internal doses for a 
broad range ofradionuclides, with consideration given to RBE and microdosimetric 
issues 

Specifies target radiation dose levels for the no-observed-radiation-effect-level 
(NOREL) and lowest-observed-radiation-effect-level (LOREL) at the population 
level 

Includes algorithms to calculate radionuclide-specific (including progeny) 
concentrations in various environmental media (e.g., soil, sediment, and water) 
corresponding to NOREL and LOREL target doses, using a simple approach 

Provides generic RESLs for soil, sediment, and water for 60 radionuclides for 
different terrestrial and aquatic trophic levels 

Provides methodologies for deriving generic and site-specific RESLs for sites 
contaminated with multiple radionuclides 
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1.5 Approach 

This document presents the radioecological risk assessment guidance in a user-friendly manner. 

It has been designed in a form similar to "Soil Screening Guidance: User's Guide," (EPA 1996). 

It contains generic, simple equations for deriving radionuclide concentrations in soH, sediment, 

and water (referred to as RESLs expressed in units ofpCi/g of soil and sediment dry weight, and 

pCi/L of water) that correspond to the no-observed radiological effect level (NOREL) and 

lowest-observed radiological effect level (LOREL) (which are expressed in units of rem per day4
) 

for the most sensitive aquatic and terrestrial organisms. The equations contain a set of default 

parameters for use in deriving generic LORELs and NORELs for each radionuclide in water, 

soil, and sediment for terrestrial and aquatic organisms. The generic, default parameters can be 

replaced by site-speCific parameters when site-specific data become available. 

The objective of the guide is the derivation ofthe concentrations of specified radionuclides in the 

accessible environment (i.e., soil, sediment, and water). This guide does not provide models for 

simulating the performance of engineered waste disposal systems (such as high-level or low

level radioactive waste storage or disposal facilities), nor does it provide models to simulate the 

transport of radionuclides in ground water or surface water. These types of models, which are 

referred to as "performance assessment models," are used to support the siting and design of 

waste repositories with respect to performance objectives, which, in turn, are intended ppmarily 

to protect public health and safety. These models are being developed under separate programs 

and are not addressed here. 

RESLs arc not cleanup standards. RESLs alone do not trigger the need for response actions or 

define "unacceptable" levels ofradionuclides in the environment. In this guidance, "screening" 

refers to the process of identifYing and defining areas, radionuclides, and conditions, at a 

particular site that do not require further radioecological evaluation. This guidance complements 

the human health screening guidance by ensuring that in the process of protecting human health, 

the environment and sensitive members of the ecosystem are also protected. Generally, at sites 

where radionuclide concentrations fall below RESLs, no further action or study is warranted 

based on radioecological considerations. Generally, where radionuclide concentrations equal or 

exceed RESLs, further study or investigation, but not necessarily cleanup, is warranted. 

4 
The convention is to express dose to organisms other than man in units ofrad per day. However, in this 

guide, we attempt to explicitly consider the RBE of internally deposited alpha emitters. For this reason, we express 
the doses in units of rem/day. 
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1.6 Role ofRadioccological Screening Levels 

NMED anticipates the use ofRESLs as a tool to facilitate prompt identification ofradionuclides 

and exposure areas ofradioecological concern. However, the application of this or any screening 

methodology is not mandatory. The framework leaves discretion to the site manager and 

teclmical experts (e.g., risk assessors, hydrogeologists) to determine whether a screening 

approach is appropriate for the site and, if screening is to be used, the proper method of 

implementation. If comments are received at individual sites questioning the use of the 

approaches recommended in this guidance, the comments should be considered and an 

explanation provided as part of a RCRA site's Statement of Basis or a CERCLA site's Record of 

Decision (ROD). The decision to use a screening approach should be made early in the process 

of investigation at the site. 

NMED developed the RESLs to be consistent with and to enhance the current site investigation 

process. They do not replace the Remedial Investigation/Feasibility Study (RIIFS) under 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or the 

Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI). Screening out 

sites or areas of sites where radioecological issues are not of concern should simplify corrective 

action decision-making. 

Unlike human health screening levels, knowledge ofbackground radionuclide concentrations at 

the site is not critical for radioecological screening, because, as will be demonstrated, the 

concentration of the radionuclides of concern in background and the variability of the 

background concentra6ons can never be greater than the screening level, unless the site is 

contaminated with elevated levels of naturally occurring radionuclides. 

This guidance provides the information needed to calculate RESLs for the 60 radionuclides 

addressed in EPA 1994. These 60 radionuclides were selected because of their relatively long 

half-lives and relative abundance in the nuclear industry. Sufficient information may not be 

available to develop soil screening levels for additional radionuclides. Additional radionuclides 

should not be screened out, but should be addressed in the site-specific risk assessment for the 

site. In addition, the site-specific risk assessment should address the radionuclides, exposure 

pathways, and areas at the site that are not screened out. 
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To calculate RESLs, the exposure equations and pathway models are run in reverse to back

calculate an "acceptable level" ofradionuclides in soil, water, and sediment for each trophic 

level. Radioecological toxicity criteria are used to define an acceptable level of contamination in 

soil, based on the LORELs and NORELs, for each trophic level. 

One exception to the above approach is uranium, which presents both chemical and radiological 

hazards. RESLs for uranium must consider both of these types of hazards. As a general rule, for 

higher organisms (mammals), the radiological hazard dominates inhalation of insoluble forms of 

uranium, while the chemical toxicity is the major hazard from intake of soluble forms of 

uranium. Chemical toxicity of uranium in the kidney has been a concern in establishing health 

protection standards for humans, and these same concerns extend to other mammals. 

Accordingly, uranium toxicity could be an issue in establishing ecological screening levels. 

However, this guide is limited to the assessment of the radiological toxicity ofuranium. 

1.7 Organisms of Concern And Exposure Pathways 

The guidance addresses aquatic and terrestrial organisms separately, and within each group, the 

guidance addresses four trophic levels. A range of trophic levels is addressed because 

radionuclides, such as 137Cs, are reconcentrated up the food chain. In addition, different 

ecological niches are of interest because of differences in proximity to contan1inated media. For 

example, burrowing animals and sediment dwellers have a much greater potential for intimate 

contact with contaminated soil and sediment than arboreal and pelagic organisms. In addition, 

higher forms of life are generally more sensitive than lower forms oflife. One reason for this is 

the chromosomes of higher organisms are larger and contain more genetic information, and a 

radiation induced break in a large chromosome is likely to cause greater damage to the cell. In 

addition, higher organisms are more vulnerable to DNA damage caused by radiation because 

they require more biochemical machinery to function. (Whicker and Schultz 1982) By 

evaluating four trophic levels, some of the variability in radiosensitivity of different organisms 

and variability in exposure potential due to differences in ecological niches can be captured. 

The pathways of exposure include external exposure from immersion in water, soil, and 

sediment, and internal exposure from the uptake ofradionuclides in food and water, ingestion of 
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soil, and inhalation of airborne radionuclides.5 For alpha and beta emitters, direct contact of 

contaminated soil and sediment with the surface of the organism is also of concern. As will 

become apparent later in the report, highly radiosensitive plant tissue, such as root tips, have the 

potential to receive relatively high direct-contact, surface-contamination exposures, including 

exposures to alpha and beta emitters. Similarly, alpha emitters may adhere to the surface of eggs 

and reconcentrate in eggs in the aquatic environment, thereby delivering relatively high localized 

doses. Consideration was given to these issues, within the limits of our understanding of them, 
in the development of the RESLs. 

5 
External exposure to airborne radionuclides was not explicitly addressed because exposures from this 

pathway are extremely small as compared to external exposures from radioactivity in soil. 
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2.0 TERRESTRIAL ORGANISMS 

2.1 No Observed Adverse Effect Level (NOAEL) and Lowest Observed Adverse Effect 

Level (LOAEL) 

The concept of the "No Observed Adverse Effect Level" (NOAEL) and the "Lowest Observed 

Adverse Effect Level" (LOAEL) is used in Council on Environmental Quality (CEQ) 1989 as 

target points for chronic and subchronic tests of animals which are used, in part, to establish 

toxicity limits for human beings. In this report, we use the terms "No Observed Radiological 

Effect Level" (NOREL) and the. "Lowest Observed Radiological Effect Level" (LOREL ). 

Appendix A presents a review of the literature on the radiosensitivity of terrestrial organisms 

with the objective of defining NORELs and LORELs. This section provides a brief summary of 

the material provided in Appendix A. As will be seen, most studies emphasize LD50s, but it was 

possible to develop preliminary LORELs and NORELs from the literature. Specifically, a 

NOREL ofO.l rad/day for aquatic and terrestrial organisms is a useful benchmark that can be 

employed for all organisms representing the more sensitive members of each trophic level. This 

differs from IAEA guidelines which recommend a NOREL ofO.l rad/day for terrestrial 

organisms but 1.0 rad/day for aquatic organisms. We have adopted the more conservative 

strategy as a means of accommodating many of the uncertainties associated with such 

relationships. 

For many species of insects, amphibians, reptiles, and birds, these NORELs may be overly 

protective. As will be demonstrated, these organisms appear to be less radiosensitive than 

mammals and higher plants. In addition, the ecological niche occupied by root tips and 

burrowing mammals place these organisms in more intimate contact with radionuclides in soil. 

As a result, this guide focuses on protection of these organisms, and, in doing so, should be 

protective of all organisms other than man. 

Appendix A also shows that most terrestrial radioecological sensitivity studies employed uniform 

exposure to external sources of gannna radiation to establish a dose-response relationship. Care 

was taken in extrapolating these results to localized exposure of sensitive tissues to less 

penetrating radiation. For example, the exposure of plants to Co-60 sources and the associated 

doses and observed effects reported in the literature do not take into consideration that the root 

tips of the plants were likely shielded from the exposures by the overlying soil. The implication 

is that, if the root tips were also exposed to the same doses received by the above-ground 
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portions of the plants, the damage caused by a given radiation dose might have been greater. 

Therefore, the conclusions drawn from external exposure experiments using highly penetrating 

gamma emitters must be carefully applied to exposure settings where localized, radiosensitive 

tissues may be exposed to both penetrating and non-penetrating radiation. 

In this guide, we presume that the NOREL for plants is 0.1 radlday for exposure to root tips. 

However, there is limited direct evidence to support this conclusion. Nevertheless, a broad range 

of investigations into the effects of radiation on all terrestrial and aquatic organisms at all 

developmental stages seems to support a NOREL ofO.l radlday. For this reason, we feel 

justified in using a NOREL ofO.l rad/day for plant root tips. With respect to root tip exposure to 

internal and external alpha emitters, we employed an RBE of 5 based on our review of the RBE 

literature on the effects of alpha emitters on mammalian and plant systems. It should be 

recognized, however, that, based on our review ofthe literature, direct empirical data on the 

NOREL for root tip exposure to alpha emitters is limited and warrants additional research. 

Great differences exist among the terrestrial species in regard to radiosensitivity and effects 

resulting from both acute, high-intensity and low dose-rate exposures to ionizing radiation. 

Relative to mammals and vascular plants, invertebrates and non-vascular plants appear to be 

more resistant to ionizing radiation. For example, O'Brian and Wolfe (1964) report that lethality 

among insects occurs at doses that" are about 100 times greater than that in vertebrates. Franz and 

Woodwell (1968) found that algae were highly radio-resistant as compared to higher plants. 

Among the plants, the forest vascular plants and, in particular, the coniferous species have the 

highest radiosensitivity. Indeed, several well-conducted field studies have clearly demonstrated 

that certain pines (e.g., Jack pine, longleaf pine, and pitch pine) are as radiosensitive as many 

mammals. Whicker and Fraley (1974) estimated that an 8-30 day exposure with a total dose of 

2000 R6 might cause mortality in nearly all coniferous forest plants. The dose rates would be 

~66-250 R/day in this case. Whicker and Fraley concluded that, at 1000 R, there would be 

substantial changes in species composition through selective mortality of the more radiosensitive 

components of the coniferous forest community. Recovery was estimated to require one to 

several generations. The IAEA (1992) concluded that even lower doses would eliminate some 

pine trees, giving as an example the death of P. elliotti after receiving 300 R in a 200-hour period 
(~1.5 R!hour). 

6 
For the purposes of this docllment, I R can be considered equivalent to 1 rad. 
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Based on several comparative radiosensitivity studies of mammals, it is clear that man, while 

falling within the range of mammals, may not be the most radiosensitive mammalian species. 

The larger mammals, such as the burro (donkey), cow, dog, sheep, and swine, are at least as 

radiosensitive to acute radiation exposure as man, and in some cases, they have very slow 

recovery rates so that they are unusually radiosensitive to lower dose rate or chronic exposures. 

For example, the lethality for burros receiving a dose of 300 rads in 1 hour appears to be about 

the same as ifthe 300 rad exposure was protracted over a 1000-hour exposure period. Thus, 

based on both acute and chronic exposures, several species of large mammals appear to be 

equally as sensitive (and perhaps more so) as humans. Unfortunately, most chronic studies of 

irradiated ecosystems measured only population dynamics of small animals (such as rodents) and 

did not study deer, bears, or other large wild animals. Thus, it seems to be a reasonable 

assumption that the radiosensitivity of the large wild animals (except during periods of 

hibernation) is comparable to the radiosensitivity of the large domestic animals (Page 1968). 

Birds are generally less radiosensitive than most mammals, with LD50s ranging from ~400 to 

> 1000 R. Although it has been stated that wild birds are more radio resistant than domesticated 

birds, this review does not support that conclusion. The LD50 for white leghorn chickens was 

900 R at a dose-rate of 5 Rfminute. The LD50 for many wild birds was <900, although none 

were lower than the estimated LDSO for man ( ~400 R). Very little information is available on 

the chronic r~diation sensitivity, although certain species ofbirds disappeared from the irradiated 

ecosystems at doses not much higher than the acute LD50s (Mellinger and Schultz 1975). 

While no acute LD50s were found for reptiles and amphibians, the lethal range must be rather 

high (>2000 R) at low dose rates, based on the lack of mortality or apparent organ injury (except 

for reproduction) after 5 years of exposure at 1-5 R/day (IAEA 1992). Adult invertebrates, 

especially insects, are particularly radio resistant with survival at doses of 10,000 - 300,000 R 

(O'Brian and Wolfe 1964). 

Effects on reproduction have clearly been demonstrated at dose rates slightly greater than 

1 R/day in several species of terrestrial organisms, including mice, trees, and lizards. Other 

effects, including lethality, may be manifest at dose rates< 5 R/day, especially in species with 

slow recovery rates such as the burro and primate. Unfortunately, studies in the range of 1 R!day 

or lower have not been conducted to adequately define low dose-rate effects (see Appendix A). 
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The IAEA and ICRP assumptions that the level of safety that protects man will adequately 

protect all other species may very well be appropriate, based on our current knowledge of low 

dose rate radiation effects. However; the data base on low dose rate effects on terrestrial 

mammals is quite inadequate to support such an evaluation with confidence. The IAEA states 

that "there is no convincing evidence from the scientific literature that chronic radiation doses 

below 1 mGy•d-1 (0.1 R/day) will harm animal or plant populations." However, no data are 

presented to back up the statement. One might just as well state that there is no evidence that 

chronic radiation doses below 0.1 R/day will not harm animal or plant populations. While 

induction of reproductive effects bas been observed at dose rates of~ 1 R/day, data are not 

available to make definitive statements as to whether dose rates of 0.1 radlday are a concern. 

In light ofthese findings, a preliminaryNOREL ofO.l radlday has been selected for the more 

sensitive members of terrestrial ecosystems, including vascular plants and large mammals. In 

addition, we believe that this approach will be protective of all organisms other than man since 

other organisms appear to be less radiosensitive than large mammals and vascular plants and also 

have less or comparable potential for exposure due to their ecological niche. 

2.2 Derivation of Radioccological Screening Levels (RESLs) For The First Trophic 

Level 

In this section, RESLs for soil are derived that correspond to the NOREL for the first trophic 

level. Pine trees were selected as the most appropriate representative of the first trophic level for 

New Mexico. As discussed in Section 2.1 and Appendix A, vascular plants, particularly pine 

forests, are the most radiosensitive plant species. In addition, pine trees (Pinus edulis) are 

extremely common in New Mexico. Among the various parts of the plant, the root tips appear to 

be among the most radiosensitive tissues of plants, primarily due to their high growth rates. 

Casarette (1968) cites studies that demonstrated that irradiation of the root tips (meristematic 

region) of Vi cia faba caused growth inhibition by inhibiting cell division and growth-stimulating 

auxins. Root tips are also of special interest due to their close proximity to contaminated soil, 

creating the potential for greater external exposure to both penetrating (gamma) and non

penetrating (alpha and beta) radiation. The RESLs are expressed in terms ofpCi/g of dry soil 

that corresponds to a dose ofO.l rad /day. Screening criteria that are protective ofthe root tips of 

vasular plants will provide a high level of assurance that the entire first trophic level is protected 

from the potential harmful effects of elevated levels of radionuclides in soil. 
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In this section, RESLs are derived for individual exposure pathways and radionuclides. Explicit 

consideration is given to RBE and microdosimetric issues pertaining to radio-sensitive tissues. 

Then the sum of fractions rule is described for use in evaluating compliance with the RESLs for 

multiple radionuclides and pathways. 

2.2.1 External Exposures 

Plants growing on a contaminated site will be exposed to radiation emitted by radionuclides in 

the soil. A definitive analysis of the external exposures would take into account each ofthe 

following processes and considerations: 

o Radioactive decay and progeny (i.e., radioactive daughters) ingrowth 

Correction factors for the non-uniformity of the contaminated soil 

Depletion of the contaminated soil horizon by environmental processes, such as 
leaching, erosion, or plant uptake 

• Limitations in the depth and aerial extent of the contamination 

In determining whether the screening models should explicitly consider these processes, the 

authors took guidance from the Environmental Protection Agency's (EPA) human health risk 

assessment guidance (EPA 1989, 1991a, and 1991b), ecological risk assessment guidance (EPA 

1997), and the NMED guidance (NMED 1999). These guidelines do not explicitly account for 

these processes or conditions, and, when ingrowth of progeny is expected to be of importance, 

the progeny are included at the outset of the calculations. In this way, the screening analysis is 

kept relatively simple and provides a high level of assurance of protectiveness. Should site

specific conditions demand a more focused analysis that explicitly considers these processes and 

conditions, a site-specific analysis may be performed. 

The RESLs are based on the assumption that the plants are exposed to a source geometry that is 

effectively an infinite slab. The concept of an "infinite slab" means that the thickness of the 

contaminated zone and its aerial extent are so large that it behaves as if it were infinite in its 

physical dimensions. In practice, soil contaminated to a depth greater than about 15 em and with 

an aerial extent greater than about 1 ,000 m2 wiil create a radiation field comparable to that of an 
infinite slab. 
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The models used to derive the RESLs assume that the contaminated zone is a constant, non

depleting source of radioactivity. This assumption provides an upper bound estimate of exposure 

to radionuclides in soil. The vast majority of sites in the U.S. that contain soil with elevated 

levels ofradionuclides are contaminated with relatively long-lived radionuclides (uranium, 

radium, thorium, transuranics, 137Cs, and tritium). ln addition, high level and low level 

radioactive waste also consist primarily of relatively long-lived radionuclides. As a result, this 

assumption is realistic and applicable to most sites and postulated transportation accidents. 

However, contamination of soil that may occur following an accident at a nuclear facility, such 

as nuclear power plant, or from local fallout associated with weapons testing, may contain 

relatively large amounts of short-lived radionuclides. Under these conditions, the RESLs may be 

overly conservative. 

The following equation is used to derive the normalized external dose rate expressed in units of 

rem/day to the root tips per pCi/g of a given radionuclide in soil. 

NDPext (rem/day per pCi/g) = 0.037 dis/sec-pCi x [Ey + E~ + (5 x 
0.75E~)JMeV/dis x 24 hr/day x 3600 sec/hr x 0.01 rem-g/erg x 1.6E-6 erg/MeV 

where: 

NDPCXI = 5.1E-05 X [Ey + El} + (5 X 0.75EJ] 

NDP."' is the normalized external dose to plants (rem/day per pCi/g) 
Ey is total gamma per disintegration for a given radionuclide (see Table 2-1) 
E11 is total beta energy per disintegration for a given radionuclide (see Table 2-1) 
Ea is total alpha energy per disintegration for a given radionuclide (see Table 2-1) 
0.75 adjusts for the shielding of alpha emissions by soil particles 
5 is the assumed radiobiological effectiveness of exposure to alpha emitters 

The external screening levels for plants (RESLPext) are derived using the following equation: 

RESLP ext (pCi/g) = 0.1 rad per day/NDPext 
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Table 2-1. Parameters Used to Derive RESLs - Decay Energy* 

· ·Nucu(i~ . . ·:. McV/clisht.lrign\tion .. ·· . : :y !{·K~/: <:. .. ,· . .<· . 

... ·.•TQtal a·· ·_ .. · a~-'·2 ....... .·:·a:~-.·· .. i :if·: ;_\ .. ·:·~.Eiv·J:l· 

Ac-227 33.8 32.3 0.96 0 0.129 0.403 

Ag-108m 1.69 0.000 5.668E-2 8.184E-5 1.419E-2 1.62 

Ag-110m 2.82 0.000 8.121E-2 0.000 2.892E-3 2.73 

Am-241 5.54 5.48 0.000 0.000 2.940E-2 2.810E-2 

Am-243 5.76 5.26 0.115 0.000 0.153 0.230 

Bi-207 1.65 0.000 0.000 0.000 0.110 1.54 

C-14 4.947E-2 0.000 4.947E-2 0.000 0.000 0.000 

Cd-109 0.107 0.000 0.000 0.000 8.044E-2 2.616E-2 

Ce-144 1.35 0.000 1.29 0.000 9.906E-3 5.136E-2 

Cl-36 0.249 0.000 0.249 0.000 1.763E-5 1.586E-6 

Cm-243 6.09 5.83 0.000 0.000 0.123 0.133 

Cm-244 5.80 5.80 0.000 0.000 6.439E-3 1.490E-3 

Cm-248 4.66 4.65 0.000 0.000 4.772E-3 1.054E-3 

Co-57 0.143 0.000 0.000 0.000 1.827E-2. 0.125 

Co-60 2.60 0.000 9.579E-2 0.000 0.000 2.51 

Cs-134 1.72 0.000 0.157 0.000 5.169E-3 1.56 

Cs-135 5.630E-2 0.000 5.630E-2 0.000 0.000 0.000 

Cs-137 0.796 0.000 0.171 0.000 6.023E-2 0.566 

Eu-152 1.28 0.000 8.369E-2 0.000 4.028E-2 1.15 

Eu-154 1.53 0.000 0.225 0.000 4.847E-2 1.25 

Eu-155 0.122 0.000 4.544E-2 0.000 1.635E-2 6.058E-2 

Fe-55 5.664E-3 0.000 0.000 0.000 4.003E-3 l.661E-3 

Gd-153 0.152 0.000 0.000 0.000 4.186E-2 0.110 

H-3 5.685E-3 0.000 5.685E-3 0.000 0.000 0.000 

I-129 7.894£-2 0.000 4.090E-2 0.000 1.340E-2 2.464E-2 

Mn-54 0.840 0.000. 0.000 0.000 3.820E-3 0.836 

Na-22 2.39 0.000 0.000 0.194 7.544E-5 2.19 

Nb-94 1.72 0.000 0.146 0.000 1.108£-3 1.57 

Pa-231 5.45 5.38 0 0 0.0355 0.0372 

Pb-210 5.73 5.3 0.396 0 0.0279 0.005 

Pm-147 6.196£-2 0.000 6.196E-2 0.000 0.000 3.456E-6 

Pu-238 5.50 5.49 0.000 0.000 8.260E-3 1.600£-3 

Pu-239 5.15 5.15 0.000 0.000 4.880£-3 6.54012-4 

Pu-240 5.16 5.15 0.000 0.000 8.332£-3 1.526£-3 
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Table 2-1. Parameters Used to Derive RESLs - Decay Energy* (continued) 

. .. •," .. ... ... :' · ... ·, ,· ·1\t~YNi~intcgrlition · .. . : · .. ·· .... ·: . 

Nuclili~ 
r.·; .Totalt·· :.····.a ... :; :-';'::.··,;'[h:·i<;:> 1~: .Jl•, .· ·•' ''J"'d . y.· .• ·.: ::.~ .~.': ,_.. . . . .· .. ··:::: ,· ,.:·.:.,: .. 

Pu-241 5.230E-3 0.000 5.230E-3 0.000 0.000 0.000 

IPu-242 4.92 4.91 0.000 0.000 6.839E-3 1.267E-3 

Pu-244 7.30 4.59 0.956 0.000 0.250 1.50 

Ra-226 26.7 24 0.851 0 0.0851 1.77 

Ra-226-
32.4 29.3 1.247 0 0.113 1.775 

ser** 

Ra-228 1.37 0 0.375 0 0.0659 0.927 

Ru-106 1.63 0 1.42 0 0 0.207 

Sb-125 0.690 0.000 8.644E-2 0.000 0.136 0.468 

sm-147 2.25 2.25 0.000 0.000 0.000 0.000 

Sm-151 1.979E-2 0.000 I.963E-2 0.000 1.428E-4 1.260E-5 

Sr-90 1.13 0.000 1.13 0.000 0.000 0.000 

Tc-99 8.460E-2 0.000 8.460E-2 0.000 0.000 5.183E-7 

Th-228 34.4 31.9 0.759 0 0.116 1.56 

Th-229 33.6 32.4 0.725 0.000 0.162 0.341 

Th-230 4.69 4.68 0 0 0.0129 0.001 

Th-232 4.02 4.00 0 0 0.0109 0.001 

Th-232-
39.8 35.9 1.134 0 0.193 2.49 ser** 

T1-204 0.239 0.000 0.238 0.000 1.221E-4 l.l36E-3 

U-232 5.32 5.31 0.000 0.000 1.438E-2 1.782E-3 

U-233 4.82 4.81 0.000 0.000 3.004E-3 7.181E-4 

U-234 4.78 4.76 0 0 O.ol 13 0.001 

U-235 4.75 4.38 0.08 0 0.117 0.176 

U-236 4.50 4.49 0.000 0.000 9.564E-3 1 .373E-3 

U-238 5.11 4.19 0.864 0 0.0265 0.0248 

U-sep** 10.1 9.16 0.868 0 0.0433 0.0341 

U-se1ies** 49.1 44.9 2.16 0 0.177 1.83 

Zn-65 0.590 0.000 0.000 2.023E-3 4.561E-3 0.584 

* See Appendix B for a description of how these values were derived. 
**These radionuclides include the energy of decay of all their progeny. They are to be used when the radionuclide 
has been detected in the environment and it is known that all of their progeny are also present. For example, 
"U-series" means that U-238 was measured, but it is known that all its progeny, both long-lived and short lived, are 
also present. 
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Inherent in this method for deriving the RESLP ext is the assumption that the radiation field 

experienced by the sensitive tissues of the root tip is uniform and is unperturbed by the presence 

of the root tip or the soil containing the contamination. Plate No. 118 of the Handbook of 

Biological Data (Spector, 1956) indicates that the diameter of pine tree root hairs is 22 to 

26 microns and the length ranges from 140 to 240 microns. For gamma emitters, the validity of 

this assumption is apparent since the range of gamma emitters in soil is large compared to the 

thickness of a root tip. For example, the linear attenuation coefficient for 1 MeV photons in 

water is about 10% per em (Shleicn et aL 1998). For beta emitters, the following rule of thumb 

from the Radiological Health Handbook (Shleien et aL 1998) shows that the range of most beta 

emitters is large compared to the dimensions of a root tip. 

where: 

R =Range in g/cttr (range in em times the density of the material in g/cm3
) 

Emax =maximum· energy in MeV (l-4 MeV energy range) 

For example, for a typical 1 MeV beta particle in soil, the range is 0.5 g/cm2
• Assuming a gross 

density of 1.5 g/cm\ the range is 0.33 em or 3.3 mm, 3300 micron. Hence, the range of a beta 

particle is large compared to the thiclmess of a root hair. The only exception to this rule of 

thumb is tritium, which has a very weak 18 ke V (max) beta, which will not entirely penetrate the 

root hair. As a result, this approach is conservative as applied to tritiated water in soil. 

The upper end range of an alpha particle in tissue is about 0.07 mm or 70 microns (Shleien et al. 

1998). This range is about t1n·ee times greater than the thickness of pine tree root hairs. Hence, 

the assumption of uniform energy deposition, though not appropriate for the root itself, is 

appropriate for evaluating the external dose to the growing root hairs. We also considered the 

fact that the alpha emitters will be bound to the surface of soil particles. The size of soil particles 

range from less than 2 microns for clay, 2 to 20 microns for silt, 20 to 200 microns for fine sand, 

and 200 to 2000 microns for coarse sand (Marshall 1988). Typical 5 MeV alpha particles in soil 

. with a particle density of 2.5 g/cm3 will have a range of about 25 microns. As result, some soil 

particles will fully attenuate the alpha emissions, but clay particles will not. Hence, the 

attenuation factor will range from 1.0 to 0.5 depending on the size of the soil particles. On this 

basis, we elected to use a correction factor of0.75 to account for shielding of alpha emissions by 

soil particles. In addition, a relative biological effectiveness of 5 was applied to the alpha dose. 
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The basis for this RBE, as discussed above, are studies summarized by Kocher and Trabalka 

(2000), Storer (1957), and Zirkle (19~4). 

One more issue that needs to be explored is the possibility that the radionuclides will adsorb to 

the root hairs so that the root hairs experience localized radionuclide concentrations and 

associated energy depositions that are higher than the concentrations and energy depositions of 

the radionuclides in soiL This issue applies primarily to alpha emitters because the short range of 

alpha particles creates the potential for localized areas of higher energy deposition. For this to 

occur, the concentration of radionuclides in a gram of root hairs due to surface adsorption would 

need to be higher than the concentration of the radionuclides in soil. Given the high distribution 

coefficients for most radionuclides in soil, it would seem unlikely that the concentration of 

radionuclides would be higher than in roots. Notwithstanding this issue, the bioaccumulation 

factors for plants, which are used later for deriving internal doses, likely account for sorption. 

Hence, this issue does not appear to be significant and no adjustments were made to the models 

to account for enhanced external exposure due to sorption. 

It is clear that issues related to the microscopic distribution of alpha emitters and the microscopic 

distribution of the energy deposition patterns of alpha emitters in soil and in the vicinity of the 

root tips, along with issues related to RBE, represent significant challenges to the development of 

screening criteria. We have attempted to give due consideration to these issues, but aclmowledge 

the uncertainties attendant to these issues. 

2.2.2 Internal Exposures 

Higher plants take up nutrients and organic and inorganic material in soil, including 

radionuclides, through elaborate root systems. Radionuchdes taken into plant tissue are a source 

of internal radiation exposure. 

The radionuclide concentration in plants is determined using empirically determined soil-to-plant 

transfer factors. Soil-to-plant transfer factors are expressed in units ofpCi/kg fresh weight of 

plant material per pCi/kg dry weight of soil for a given radionuclide after the plant has had an 

opportunity to come into equilibrium with the nutrients and other materials in the soil. They are 

used to estimate the radionuclide concentration in plants given the radionuclide concentration in 

the soil in which the plant is growing. Appendix C presents tabulations of soil-to-plant transfer 

factors recommended or used by EPA ( 1989a), the Nuclear Regulatory Commission (NRC) 
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(Kennedy 1992), Residual Radioactivity Model (RESRAD) (Yu 1993), Peterson (1983), the 

National Council on Radiation Protection and Measurements (NCRP 1996), the International 

Atomic Energy Agency (IAEA 1994) and others. Among the soil-to-plant transfer factors 

presented in Appendix C, we selected the values in Table 2-2 for comparison, and, among these 

values, we selected the largest for use in deriving the RESLs. 

We have taken this conservative approach because the soil-to-plant factors for a given type of 

plant and for a given radionuclide can vary considerably from site to site with season and time 

after contamination. 'These variations depend on such factors as the physical and chemical 

properties of the soil, environmental conditions, and chemical form of the radionuclide in the 

soil. Furthermore, soil management practices such as ploughing, liming, fertilizing, and 

irrigation can also affect the uptake of radionuclides by vegetation. 

Estimates of this parameter are often based on an analysis of literature references which require 

subjective evaluation ofthc experimental techniques, reliability ofreported data, and 

appropriateness of reported values to the parameters. It should also be noted that estimates of 

plant uptake parameters arc often based. on the assumption of equilibrium. Some studies have 

indicated that concentration factors for radionuclides change with time. If equilibrium or near

equilibrium conditions are achieved, they occur late in plant development. Taking all these 

factors into consideration, and considering that our objective is the development of RESLs, we 

elected to use the high end values reported in the literature. This approach also takes into 

consideration the possibility that roots may have higher transfer factors than the whole plant or 

edible portions of plants. 

Once the radionuclides have accumulated in the plants, the plants will receive internal radiation 

exposures due to the decay of the radionuclides. Not all of the energy ofradioactive decay of 

each radionuclide, as listed in Table 2-1, will be absorbed by the plant. For example, the mass 

absorption coefficient for a 0.1 to a 1 MeV gamma emitter in tissue is about 0.03 cm2/g. This 

means that only 3% of the energy of the photon is absorbed per em of plant tissue. In other 

words, unless the plant is very thick, only a very small fraction of the gamma energy emitted by 

internally deposited radionuclides will be absorbed in the plant. The rest will escape. 

Conversely, except for the root hairs, virtually all of the energy ofbeta and alpha emitters will be 

deposited within the plant tissue. Because the root hairs have a diameter of about 25 micron, 

most of the energy of alpha and beta particles emitted from within the cells will escape. 

However, due to the proximity of the root hairs to the root tips, we can assume that the entire 
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:;Element 

Ac 

Ag 

Am 

Ar 

As 

At 

Ba 

Be 

Bi 

Br 

c 
Ca 

Cd 

Cc 

Cf 

Cl 

Cm 

Co 

Cr 

Cs 

Cu 

Eu 

F 

Fe 

Fr 

Ga 

Gd 

H 

Hf 

Hg 

Ho 

·Table 2-2. Comparison of Selected Soil-to-Plant Transfer Factors * 

J{ESRAD'(Ytl.1993) 
(t)Cilg f'-:esb pc1· 
·· J)Ci/~dry) 

2.5E-3 

1.5E-1 

J.OE-3 

0 

8.0E-2 

S.OE-3 

4.0E-3 

l.OE-1 

7.6E-t 

5.5 

5.0E-l 

3.0E-l 

2.0E-3 

l.OE-3 

20.0 

J.OE-3 

S.OE-2 

2.5E-4 

4.0E-2 

1.3E-I 

2.5E-3 

2.0E-2 

I.OE-3 

2.5E-3 

4.8 

3.8E-I 

2.6E-3 

IAEA (1994) (freslt l~EA(1994),Jt'p,~slr NCi~P (1996) : VaJ~eS';;: .. · 

. :;J;t:::~~~r . . 9~~~p~~tr.tri~~~~~)q .:. v~'er:~~~~· l:s~1t1*!~t~t 
.001 0.0025 

.0375 6.22E-4 .004 0.15 

9.72e-05 .12 .001 0.12 

0 0 

.08 0.08 

.2 0.2 

.01 O.ot 

.004 0.004 

.I 0.1 

.4 0.76 

5.5 

.5 0.5 

.5 0.5 

.002 0.002 

.001 0.001 

20.0 20.0 

l .09c-04 l.lOe-03 .001 0 .. 0011 

.028 .316 .08 0.316 

.01 0.01 

.034 .365 .2 0.365 

.05 0.13 

.002 0.0025 

.02 0.02 

.001 0.001 

.03 0.03 

.003 0.003 

.002 0.0025 

4.8 

.003 0.003 

.3 0.38 

.002 0.0026 
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Table 2-2. Comparison of Selected Soil-to-Plant Transfer Factors (continued) 

/El~l11ent.' ··RES.RAD{Yili993):· :JAEA(l~94)'(ft~sh 'J#EA.(t:?~4);(f(esJ1'·· NCRP·(l996)· '; Nalnes·;·''· 
. ··. (p.Cifg·frcsh per .·.• :wt,mean of uw , . :wt, ni~~n: ()f uppei: for frcs1~ \ ·.· :·s~Jc~teil. fo~ 
. · ·····• · .. , 'pGilf! drv): .•.. ·.· .···• •··. ·mc~t~J•·'v~i:\les)."· .9s:h perc¢~•tile.· level). .v~eetable~ , .. W• s~r~c~i~IK :::':·.{' 

-~~/::.:·,;·,:' ... ,,, ... 

I 2.0E-2 1.02E-2 .02 0.02 

In 3.0E-3 .003 0.003 

lr 3.0E-2 .03 0.03 

K 3.0E-1 .3 0.3 

Kr 0 0 0 

La 2.27c-04 1.48e-03 .002 0.002 

Mn 3.0E-1 .276 2.31 .3 2.31 

Mo 1.3E-1 . ] 0.13 

N 7.5 7.5 

Na 5.0E-2 .05 0.05 

Nb I.OE-2 5.13E-3 .01 0.01 

Nd 2.4E-3 .002 0.0024 

Ni 5.0E-2 .047 .475 .05 0.475 

Np 2.0E-2 4.15e-03 4.69e-02 .02 0.0469 

0 .6 0.6 

p 1.0 1 . 

Pa J.OE-2 .01 O.GJ 

Pb J.OE-2 .0019 .020 .004 0.02 

Pd l.OE-1 .1 0.1 

Pm 2.5E-3 .002 0.0025 

Po I.OE-3 3.15E-3 .001 0.00315 

Pr 2.5E-3 .002 0.0025 

Pu l.OE-3 9.41 e-05 .0738 .001 0.0738 

Ra 4.0E-2 3.63e-03 .0278 .04 0.04 

Rb 1 .3E-1 .2 0.2 

Re .2 0.2 

Rh 1.3E-1 .03 0.13 

Rn 0 0 0 

Ru 3.0E-2 2.28E-2 .03 0.03 

s 6.0E-l .6 0.6 

Sb l.OE-2 .01 0.01 
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Table 2-2. Comparison of Selected Soil-to-Plant Transfer Factors (continued) 

,_-.,.1._,'"s;-:'~:~~:.:~'.·,. '·.·,· .... R._,_._.-· ...• ·E_ .•..... _·.;·S ...• _,···R•,_.·.·_ .•. _ .•• _A_ .. ·._ ... •.D,._·_._ .•. _( __ ._y_· __ ··._ .•. ' .. _b __ '_:_ .. ·.l ___ .• -.•. _'."_._.·_.9 __ . 3 __ •.•. _> ... ··•· _IA_., •• _E __ _._A __ ·, ( __ ._1_ .? ..• _9_-. __ ·.4 __ ·._·_)'(.· __ r ___ r_· __ c_ .•.•. _ .• s_· __ ·.h·····_··_·._ .. __ .• l __ ·A··-·. EA_·_( __ l9_94_}(fi_· rcs_h_ ·:·_,·:· NC_ ;R ___ ._"(' (_19_ ,·!)_6)_·.··. ,):~ yahi~s:-;:~' ;_. · .· .. :}' ,,_·,_w_·_.$_~fg.f~.~-~~~,pel' _·· · wt,m._ca~,toq_~e •: ~t~ •nean~(upp(lr. 1_ r~fJ,:-es~_-._··· •seieHhl'for 
:/;'Y'·:•·~:,.,.c:·:,, <~v fin )...-,') ··•· d l ) .·_ .. 95 ___ -,1.1_.·'.·." ':··er._ce·n.·t·il·.~·-··_lev'"el·)·~-'-.· ·.···.·.-veg.'e··_t_.ablc. s_ .. -~_,. \_Xs.···-~.--r·'~.c.n_>_ih.~i~_.,:·_:,: ~.--.. :::'Y::'"'.<ii:.' .. · ;:' .. ·::.'l'!~J •. 6 .(.~_,:,, :··., ,. : .. · · me Ja,l)·.va ucs ·. '·"' ·~.-: 

Sc 2.0E-3 .002 0.002 

Se l.OIE-1 .1 0.101 

Sm 2.5E-3 .002 0.0025 

Sn 2.5E-3 .3 0.3 

Sr 3.0E-l .177 .987 .3 0.987 

Tb 2.6E-3 .002 0.0026 

Tc 5.0 27.1 Ill 5 111 

Te 6.0E-l .] 0.6 

Th l.OE-3 7.2le-04 .0126 .001 0.0126 

Tl 2.0E-l .2 0.2 

u 2.5E-3 1.89e-03 .020 .002 0.02 

w 1.8E-2 .8 0.8 

Xe 0 0 0 

y 2.5E-3 .002 0.0025 

Zn 4.0E-l .4 0.4 

Zr l.OE-3 .001 0.001 

*See Appendix C for a more complete tabulation of the soil-to-plant transfer factors included in the review. 

root ball wi11 experience an approximately uniform dose from the uptake of alpha and beta 

emitters which reflects the soil-to-plant transfer factor. 

On this basis, the following equation is used to derive the normalized internal doses to plants 

NDP;n,: 

NDPint (rem/day per pCi/g) =RF x 0.037 dis/sec-pCi x (Ep +5 Ea) MeV/dis x 
24 hr/day x 3600 seclhr x 0.01 rad-g/erg x 1.6E-6 erg/MeV 

where: 

NDPinl = 5.1E-5 X RF X (Ep +5 EJ 

NDPint is the normalized dose to plants from internal exposures 
(rem/day per pCi/g) 
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RF= soil-to-plant transfer (or reconcentration) factor 
E~ is the beta energy per disintegration for a given radionuclide (MeV) 

(see Table 2-1} 
Ea is the alpha energy per disintegration for a given radionuclide (MeV) 

(see Table 2-1) 
5 is the assumed RBE for alpha emitters in plants 

The screening levels for plants from internal exposures (RESLP;n,) are derived using the 

following equation: 

RESLPint (pCi/g) = 0.1 rem per day/NDP;n1 

2.3 . Derivation of Radioecological Screening Levels (RESLS) for Mammals in the 2nd, 

3rd, and 4th Trophic Levels 

. This section presents external and internal RESLs for mammals representing the 2nd, 3rd, and 

4th trophic levels. The criteria for selecting mammals representative of each trophic level are 

(1) the animals are common to New Mexico, (2) they capture the three trophic levels, and 

(3) they have ecological niches that tend to result in high-end doses. For example, burrowing 

animals would tend to receive high-end doses from contaminated soil due to their prolonged and 

intimate contact with the contaminated soil. Table 2-3 was used to screen the three 

representative trophic levels: 

The following three categories of animals were selected to represent the three trophic levels and 

varied living habits: 

1. Small burrowing mammals, such as the ground squirrel, muskrat, chipmunk, and 
prairie dog, that feed primarily on herbs and grasses (trophic level 2) 

2. Large grazing animals, such as deer and elk (trophic level 2) 

3. Large predatory carnivores that feed on deer (trophic level 3/4) 

' 

If these categories of organisms are protected, then all organisms other than man are likely to be 

protected. 
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Table 2-3. Common Mammals in New Mexico 

Feedhig HabitS · .··· . 
.. •. ·. (Troplii~ Level) · • . 

Coati· omnivore (2/3) 

Black Bear omnivore (2/3) 

Mountain Lion carnivore (3/4) 

Mule Deer herbivore/browser (2) 

White-tailed Deer herbivore/browser (2) 

Pronghorn Antelope herbivore/grazer (2) 

Elk herbivore/grazer (2) 

Fox omnivore (2/3) 

Chipmunk omnivore (2/3) 

Bushy-Tailed Woodrat herbivore/grazer (2) 

Muskrat herbivore/grazer (2) 

Abert's and Fox Squirrel herbivore/browser (2) 

Yellow Bellied Marmot herbivore/grazer (2) 

Bobcat carnivore (3/4) 

Beaver herbivore/browser (2) 

Pocket Gopher herbivore/grazer (2) 

Ground Squirrel herbivore/browser (2) 

Porcupine herbivore/brows~r (2) 

Desert Bighorn Sheep herbivore/grazer (:?2_ 

2.3.1 Small Bun-owing Mammals 

External Exposures 

Burrowing animals have the highest potential for external exposure to radionuclides in soil 

because, while in their burrow, they are surrounded by the contaminated soil and are exposed to a 

4 pi geometry (i.e., 360 degrees of exposure), as opposed to 180 degrees, or 2 pi exposure 

geometry, for animals that nest/sleep on the land surface. Thus, burrowing animals have a two

fold higher external exposure potential than animals on the land surface. 
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The equation used to derive the normalized dose for external exposure of burrow-dwelling 

mammals (NDBcxJ is as follows: 

NDBcxt (rem/day per pCi/g) = 0.037 dis/sec-pCi x Ey MeV/dis x 24 hr/day x 3600 
sec/hrx 0.01 rad-g!erg x 1.6E-6 erg/MeV 

NDBext = 5.1E-5 x Ey 

where: 
NDBext is the normalized dose (rem/day per pCi/g) 
Ey is the energy per disintegration for a given radionuclide (see Table 2-1) 

The radionuclide screening levels for external exposure to burrowing animals (RESLBext) are 

derived using the following equation: 

RESLBext (pCi/g) = 0.1 rem per day/NDBext 

Inherent in this method for deriving the RESLBext is the assumption that the radiation field 

experienced by the bunow-dwelling animal is uniform and is unperturbed by the presence of the 

animal or the burrow. Gamma emitters are attenuated in water at a rate of about 0.1 per em. 

Hence, for large burrows, tlris approach may overestimate the external gamma exposure, but not 

by more than a factor of two. External exposures from beta emitters can be ignored since they 

represent only a skin dose and will not impact sensitive tissues. External exposures for alpha 

emitters can also be ignored because of insufficient penetrating power. 

Internal Exposures 

The internal exposure of all organisms feeding on the first or higher trophic level is best derived 

based on knowledge of the amount of radioactive material inhaled and ingested, the transport of 

the radionuclides to the various tissues and organs in the body, the amount of energy of 

radioactive decay deposited in the tissues and organs, including an appropriate RBE, and the 

retention time of these radionuclides in the tissues and organs. This information has been 

developed for man but not for organisms other than man. In approaching this problem, we 

considered two alternatives. The first was to attempt to develop this information for organisms 

other than man from the literature. The second was to use the dose conversion factors (i.e., rem 

effective dose equivalent (EDE) per pCi inhaled or ingested) provided for man. Both approaches 

have significant limitations. The first approach would require an enormous level of effort and, in 
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the end, would likely result in dose conversion factors which a~e difficult to defend due to 

limited information on the RBE, uptake, and clearance ofradionuclides for the types of 

organisms of concern here. The second approach is limited because the application of human 

uptake, RBEs, clearance rates, and internal dosimetry may be overly conservative for small 

mammals. For larger mammals, this approach may be somewhat more appropriate. In addition, 

as discussed above, the use of an RBE of 20 for alpha emitters, which are inherent in the dose 

conversion factors for man, is likely to be overly conservative for assessing deterministic effects 

in organisms other than man. 

Given this dilemma, we elected to use the internal dose conversion factors for man as tabulated 

by the EPA in Federal Guidance Report (FGR) No. 11 (EPA 1988). Table 2-4 presents the dose 

conversion factors. These were compiled from data files furnished by Oak Ridge National 

Laboratory (ORNL), which are the basis ofFGR 11 and 12. The derived dose concentration 

factors (DCFs) for each radionuclide include the contributions of progeny with half-lives of six 

months or less, except as noted. 

We felt justified in using this approach, and its inherent conservatism, since our objective is the 

derivation of screening levels. However, the reader is cautioned that, for smaller organisms 

especially, the absorption fractions may be different (perhaps smaller due to a shorter 

gastrointestinal tract), the absorbed doses will be less due to the smaller size of the organs, and 

the clearance rate is likely to be greater due to the higher metabolism of smaller organisms. 

Some sense of the magnitude of the conservatism inherent in these modeling parameters, as 

applied to mammals other than man, include a factor of two to ten in the alpha dose due to the 

use of a quality factor of 20 and an underestimate ofthe clearance rate that is proportional to the 

difference in the body weights and surface area of humans versus the mammal of interest. A 

good measure ofthe difference in clearance rates are the differences in the respiratory rates 

among different animals, as indicated in Table 2-5. Hence, the dose rate per unit activity 

ingested may be inversely proportional to the respiratory rate. 

The differences in dose due to differences in organ size between man and organisms other than 

man are likely to be small since most of the internal dose is delivered by the beta and alpha 

emissions which are generally close to 1 00% absorbed even for relatively small organs. As 

discussed previously, the range of alpha particles in tissue is about 70 microns and the range of 

beta particles in tissue is about 3.3 mm. The attenuation of gamma emitters in tissue is about 
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Table 2-4. Dose Conversion Factors* 

~r~C'·---~~-·-. _ ~i~·~~aJ.~m.r.e~~;~~~i-~sY;~,~~~~~u~~, ·:· ·· .--· 
'••:Lowf 

~-227+0 5.15e-05 I 5.23e-05 I l.47e-04 I 2.15e-04 I 2.30e-04 I 6.72e+OO I l.3le+oo I 6.72e+OO I !.32e+OO I !.48e-02 I 1.48e-02 I 1.48e-02 I 1.48e-02 

~g-l08m+D 2.13e-04 I 2.18e-04 I 6.29e-04 I 9.83e-04 I l.lOe-03 l 2.83e-04 I 2.53e-05 I 3.0le-05 I 2.83e-04 I 7.62e-06 I 7.62e-06 I 7.62e-06 I 7.62e-06 

~g-l !Om+D 3.53e-04 I 3.64e-04 I t.06e-03 I 1.69e-03 I L96e-03 I 8.03e-os l 3.09e-os I 3.96e-os I s.o3e-os I L08e-Os I l.08e-05 I L08e-os I 1.08e-05 

~m-241 3.66e-06 J 2.45e-06 I 4.65e-06 I 4.99e-06 I 4.99e-06 I 4.44e-Ol I 4.44e-Ol I 4.44e-OI I 4.44e-Ol l 3.64e-03 I 3.64e-03 I 3.64e-03 I 3.64e-03 

fb.m-243+0 2.88e-os I 2.8De-os I 7.35e-05 I 9.93e-o5 I !.02e-04 I 4.4De-Ol I 4.40e-OI I 4.4De-OI I 4.4De-Ol I 3.63e-03 I 3.63e-D3 I 3.63e-03 I 3.63e-03 

~i-207 !.97e-04 I 2.02e-04 I 5.84e-04 I 9.25e-04 I l.07e-03 I 2.00e-05 I 3.23e-06 I 3.23e-06 I 2.00e-05 I 5.48e-06 I 5.48e-06 I 5.48e-06 I 5.48e-06 

~-14 2.t4e-09 I 9. !6e-IO I l.44e-09 I !.53e-09 I 1.53e-09 I 2.09e-06 I 2.90e-09 I 2.09e-06 I 2.35e-08 I 2.09e-o6 I 2.09e-06 1 2.09e-06 I 2.D9e-06 

rd-to9+o 4.29e-06 I l.45e-06 I 2.60e-06 I 3.03e-06 I 3.03e-06 I l.14e-04 I 3.96e-05 I 1.14e-04 I 4.51e-05 I l.31e-05 I Ule-05 I !Jle-05 I l.3le-os 

h-144+D 7.77e-06 1 7.62e-06 I 2.lle-05 I 3.22e-05 I 3.70e-05 I 3.74e-04 l 2.!6e-04 I 2.16e-04 I 3.74e-04 I 2.lle-05 I 2.1le-05 I 2.1Ie-05 I 2.lle-05 

h-36 8.96e-08 I 7.52e-08 I 1.89e-07 I 2.60e-07 I 2.73e-07 l 2.!9e-os I 2.24e-06 I 2.24e-06 I 2.19e-05 I 3.03e-06 I 3.03e-06 I 3.03e-06 I 3.03e-06 

rm-243 L67e-05 I L66e-05 I 4.56e-05 I 6.44e-05 I 6.65e-05 I 3.07e-Ol I 3.07e-01 I 3.07e-Ol I 3.07e-OI I 2.5!e-03 I 2.5le-03 I 2.51e-03 l 2.Sle-03 

rm-244 !.!7e-07 I l.39e-08 I !.44e-08 I 1.44e-08 I 1.44e-08 1 2.48e-Ol I 2.48e-Ol I 2.48e-Ol I 2.48e-Ol I 2.02e-03 I 2.02e-03 I 2.02e-03 I 2.02e-03 

rm-248 7.99e-08 I 9.63e-09 I l.OOe-08 I l.OOe-08 I l.OOe-08 I 1.65e+OO I l.65e+OO I 1.65e+OO I 1.65e+OO I 1.36e-02 I 1.36e-02 I l.36e-02 I 1.36e-02 

ro-57 1.53e-05 I 1.58e-05 I 4.24e-os I 5.67e-05 I 5.7le-05 I 9.07e-06 I 2.63e-06 I 2.63e-06 I 9.07e-06 I l,!Se-06 I 7.44e-07 I 7.44e-07 I l.l8e-06 

o-60 3.13e-04 I 3.24e-04 I 9.48e-04 I I.S4e-03 I !.85e-03 I 2.19e-04 I 3.3le-os I 3Jle-05 I 2.!9e-04 I 2.69e-05 I !.02e-os I l.02e-05 I 2.69e-05 

s-134 2.02e-04 f 2.08e-04 I 6.03e-04 I 9.53e-04 I 1.08e-03 I 4.62e-05 I 4.62e-05 I 4.62e-05 I 4.62e-05 I 7.33e-05 I 7.33e-05 I 7.33e-05 f 7.33e-05 

s-135 4.44e-09 I 2.24e-09 I 3.94e-09 I 4.37e-09 I 4.37e-09 I 4.55e-06 I 4.55e-06 I 4.55e-06 I 4.55e-06 l 7.07e-06 I 7.07e-06 I 7.07e-06 I 7.07e-06 

~s-137+D 7.39e-05 I 7.58e-05 I 2.20e-04 I 3.45e-04 I 3.89e-04 I 3. t 9e-05 I 3.t9e-05 1 3.!9e-05 I 3. 19e-05 I S.OOe-05 I s.ooe-05 I s.ooe-05 I s.ooe-05 

u-152 l.47e-04 I l.50e-04 I 4.33e-04 I 6.86e-04 I 7.99e-04 I 2.2le-04 I 2.2le-04 I 2.2le-04 I 2.2le-04 I 6.48e-06 I 6.48e-06 I 6.48e-06 I 6.48e-06 

~u-154 1.59e-04 I 1.62e-04 I 4.7Je-04 I 7.50e-04 I 8.76e-04 1 2.86e-04 I 2.86e-04 I 2.86e-04 I 2.86e-04 I 9.55e-06 I 9.55e-06 l 9.55e-06 I 9.55e-06 

~u-155 7.86e-06 l 7.18e-06 l 1.69e-05 l 2.08e-05 ! 2.08e-05 l 4.14e-05 I 4.!4e-05 I 4.146-05 l 4.146-05 I 1.53e-06 I !.53e-06 I 1.53e-06 l 1.53e-06 

IFe-55 O.OOe+OO I O.OOe+OO I O.OOe+OO I O.ODe+OO I O.OOe+OO I 2.69e-06 I IJ4e-06 I 2.69e-06 I 1.34e-06 I 6.07e-07 I 6.07e-07 I 6.07e-07 I 6.07e-07 

~d-153 1.4le-05 I l.lOe-05 I 2.32e-05 I 2.79e-05 I 2.79e-os I 2.38e-05 I 9.47e-06 I 2.38e-05 I 9.47e-06 I l.l?e-06 I l.l7e-06 I 1.17e-06 I 1.17e-06 

ft-3 O.OOe+OO I O.OOe+OO I O.OOe+OO I O.OOe+OO I O.OOe+OO I 6.40e-08 I 6.40e-08 I 6.40e-08 I 6.4De-08 I 6.40e-08 I 6.40e-08 I 6.40e-08 I 6.40e-08 
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Table 2-4. Dose Conversion Factors (continued) 

.... -.-~--
··.·~·•:··>·'""··· r!~~~~~;;~Xl6tk~~~~;[~~u;·i~ii9yE;~ .... ·. :: ' . : :·. :·:. /;~··~}it~.~ retllrn~l(nirem.per.ppi), ~- . ~--._,h·,,. 

·• .·. ,,c: i~~a$~ ·"\jf.~ ·. ~ Ingestion ::' 

Ridionucliiie·. ··, io:~:r · 
-129 3.44e-06 I 1.27e-06 I 1.47e-06 I i.48e-06 I !.48e-06 I l.74e-04 I !.74e-04 I 1.74e-04 I !.74e-04 I 2.76e-04 I 2.76e-04 I 2.76e-04 I 2.76e-04 

tvtn-54 l.08e-04 I l.lle-04 I 3.22e-04 I S.lle-04 I 5.88e-04 I 6.70e-06 I 5.25e-06 I 5.25e-06 I 6.70e..Q6 I 2.77e-06 I 2.77e-06 I 2.77e-06 I 2.77e-06 

t--ra-22 2.80e-04 I 2.90e-04 I 8.42e-04 I 1.34e-03 I !.56e-03 I 7.66e-06 I 7.66e-06 I 7.66e-06 I 7.66e..06 I l.lSe-05 I l.lSe-05 I l.l5e-05 I I.!Se-05 

~b-94 2.04e-04 I 2.10e-04 I 6.09e-04 I 9.65e-04 I J.!De-03 I 4.!4e-04 I 3.6ie-05 I 3.6!e-05 I 4.!4e-04 I 7.!4e..06 I 7.l4e-06 I 7.14e-06 I 7.14e-06 

IPa-231 5.42e-06 I 4.90e-06 I !.38e-OS I 2.05e-05 I 2.17e-05 I 1.28e+OO I 8.58e-Ol I 1.28e+OO I 8.58e-O! I !.06e-02 I I.06e-02 I 1.06e-02 I 1.06e..Q2 

11Pb-210+0 4.71e-07 I 2.95e-07 I 5.72e-07 1 6.8le..Q7 I 6.96e-07 I 2.32e-02 I 2.22e-02 I 2.30e-02 I 2.24e..02 I 7.27e-03 I 727e-03 I 7.27e-03 I 7.27e-03 

j?m-147 4.54e-09 I 2.54e-09 I 4.88e..09 I 5.69e-09 I 5.71e-09 I 3.92e-05 I 2.58e-05 I 2.58e-05 I 3.92e-05 I !.OSe-06 I !.OSe-06 I l.OSe-06 I l.O~e-06 

~-238 1.12e-07 I 1.35e-08 I l.62e-08 I 1.72e-08 I 1.73e-08 I 3.92e-Ol I 2.88e-Ol I 3.92e-D1 I 2.88e-OI I 3.20e-03 I 4.96e-05 I 3.2De-03 I 4.96e-05 

fu-239 4.89e-08 I !.20e-D8 I 2.45e-08 I 3.24e-08 I 3.37e-08 I 4.29e-01 I 3.08e..01 I 4.29e-Ol I 3.08e..OI I 3.54e-03 I S.lSe-05 1 3.54e-03 I 5.18e-05 

fu-240 1.07e..Q7 I !.32e-08 I 1.59e-08 I l.67e-08 I 1.67e-08 l 4.29e-OI I 3.08e-OI I 4.29e-Ol I 3.08e-Ol I 3.54e-03 I S.lBe-05 I 3.54e-D3 I 5.18e-05 

IPu-241 2.57e-10 I 2.D5e-10 I 5.20e·IO I 6.71e-IO I 6.73e-10 I 8.25e-03 I 4.96e-03 I 8.25e-03 I 4.96e-03 I 6.84e..05 I 7.66e-07 I 6.84e-05 I 7.66e-07 

IPu-242 8.88e-08 I J.lle-08 I 1.37e-08 I 1.46e-08 I !.46e-08 I 4.1le-Ol I 2.93e-Ol I 4.1!e-Ol I 2.93e-01 I 3.36e-03 I 4.92e-OS I 3.36e-03 I 4.92e-D5 

Pu-244+0 4.42e-05 1 4.45e-05 I 1.29e-04 I 2.03e-04 I 2.30e..04 I 4.03e-01 I 2.89e-01 I 4.03e-Ol I 2.89e-Ol I 3.32e-03 I 6.28e-05 I 3.32e-03 I 6.29e-05 

~a-226+0 2.2le-04 I 2.29e-04 I 6.69e-04 I J.O&e-03 I 1.28e-03 I 8.60e-03 1 8.60e-03 I 8.60e-03 I 8.60e..Q3 I l.33e-03 I 1.33e-03 I !.33e-03 I 1.33e-03 

~a-226-ser 2.2le-04 I 2.29e-04 1 6.70e..04 I 1.08e-03 I L28e-03 I 3.18e-02 I 3.08e-02 I 3.16e-02 I 3.!0e..Q2 I 8.60e-03 I 8.60e-03 I 8.60e..03 1 8.60e-03 

~-228+0 1.24e-04 l 1.27e-04 I 3.69e-04 I 5.88e-04 I 6.82e-04 I 5.08e-03 I 4.86e-03 I 5.08e..Q3 I 4.90e-03 1 !.44e-03 I !.44e-03 I l.44e-03 I 1.44e-03 

~u-!06+0 2.82e-05 I 2.90e-05 ! 8.37e-05 I !J le-04 I J.47e-04 I 4.77e..Q4 I 5.62e-05 I 5.62e-05 I 4.77e-04 I 2.74e-05 I 2.74e-05 I 2.74e-05 I 2.74e-05 

~b-125+0 5.77e-05 I 5.72e-05 I 1.64e-04 I 2.52e-04 I 2.80e-04 I 1.39e-05 I 3.41e-06 I 3.41e-06 I 1.39e-05 I 3.65e-06 I 3.64e-06 I 3.65e-06 I 3.64e-06 

f>m-147 O.OOe+OO I O.OOe+OO I O.OOe+OO l O.OOe+OO I O.OOe+DO l 7.47e-02 I 7.47e-02 I 7.47e-02 I 7.47e-02 I !.85e-04 l 1.85e-04 I 1.85e-04 I !.85e-04 

~m-151 6.70e-IO I l.lle-10 I 1.12e-IO I !.12e-IO I 1.12e-l0 I 3.ooe-os I 3.00e-05 I 3.00e-05 I 3.00e-os I 3.89e-07 I 3.89e-07 I 3.89e-07 I 3.89e-07 

r;r-90+0 7.46e-07 I 6.89e-07 I L83e-06 I 2.64e-06 I 2.81e-06 I !Jie-03 I 2.47e-04 I 2.47e-04 I !Jie-03 I !.53e-04 I 2.27e-os I 1.53e-04 I 2.27e-05 

c-99 1.04e-08 I 6.22e-09 1.22e-08 !.43e..08 1.43e-08 8.32e-06 1.02e..Q6 !.02e-06 8.32e-06 I !.46e..06 I l.46e-06 ·I L46e-06 I !.46e-06 

lrh-228+0 1.87e-04 I 1.96e-04 l 5.73e-04 I 9.39e-04 l.l6e-03 I 3.45e-OI l 2.53e..01 I 2.53e-Ol I 3.45e-Ol I 8.08e-04 I s.OSe-04 I 8.08e-04 I 8.08e-04 

lrh-229+0 4.24e-05 I 4.18e-05 I l.ISe-04 I 1.68e-04 !.82e-04 I 2.16e+OO I J.74e+OO I 2.!6e+OO l !.74e+OO I 4.03e-03 I 4.03e-03 I 4.03e-03 I 4.03e-03 

2-20 



Table 2-4. Dose Conversion Factors (continued) 

·_ ... ·.·;:·r,:·~.;::~·:.:'·:.:::·:::~~~4~~~~~~,~~r:r~t~:i~r·r?J;~~·"•··· 
··.-.··.-.- · ,. ··•· ., .;u.:;~;;r~:!"" I~ternaiCirii-en;perpCi): · . · .... :-.,: .. _.· .. . · ... · .. 

. : ·· I.~~~~~l!f ·~/ ~,,,,,,, . . 
·!.", .. 

. · .... Jngestion :. 

~diomiclide· · s~fta:~~:·: : .. ::].cUlL :' > st;n · ~ ....... : ... · .. .. ·,:'• 

···Highest .• ·.· Loweit :·'iF'a$t¢"st1i::;.: "'s!Qw;lst, Highest Hii;h·f·.··· L~wr : 15.pn· '.'· .. ···fufinite•:··· Lo.~st 

h-230 9.99e-08 4.97e-08 !.lle-07 !.36e-07 !.38e-07 3.26e-0 1 2.62e-OI 3.26e-Ol 2.62e-Ol 5.48e-04 5.48e-D4 5.48e-04 5.48e-04 

h-232 7.34e-08 2.47e-08 5.03e-08 5.92e-08 5.95e-08 !.64e+OD 1.15e+OO 1.64e+OO 1.15e+OO 2.73e-03 2.73e-03 2.73e-03 2.73e-03 

h-232-ser 2.83e-05 2.90e-05 8.38e-05 1.3 l e-04 1.47e-04 !.64e+OO LlSe+OO !.64e+OO I.!Se+OO 2.76e-03 2.76e-03 2.76e-03 2.76e-03 

1-204 !.97e-07 1.7le-07 3.86e-07 4.58e-07 4.62e-07 2.4le·D6 2.4le-06 2.4le-06 2.41e·06 3.36e-06 3.36e-06 3.36e-06 3.36e-06 

LJ-232 1.35e-07 4.01e-08 8.25e-08 1.02e-07 !.03e-07 6.59e-O I l.27e-02 !.27e-02 6.59e-Ol 1.3\e-03 6.92e·OS l.31e-03 6.92e-05 

~-233 9.54e-08 4.60e-08 1.13e-07 1.54e-07 1.59e-Q7 1.35e-OJ 2.79e-03 2.79e-03 1.35e-Ol 2.89e-04 2.65e-05 2.89e-04 2.65e-05 

~-234 9.96e-08 2.15e-08 3.88e-08 4.56e-08 4.58e-08 1.32e-O 1 2.73e-03 2.73e..Q3 1.32e..Ol 2.83e-04 2.61e-05 2.83e-04 2.f)Ie-05 

~-235+D 2.22e-05 2.17e-05 5.99e-05 8.40e-05 8.64e-05 1.23e·O 1 2.54e-03 2.54e-03 1.23e-Ol 2.67e-04 2.8le·05 2.67e-04 2.8!e-05 

~-236 8.66e·08 l.39e-08 2.1Se·08 2.43e-08 2.45e-08 1.25e-Ol 2.59e·03 2.59e-03 1.25e-Ol 2.69e-04 2.47e-05 2.69e-04 2.47e-05 

f.J-238+0 3.6le-06 3.4le-06 9.21e-06 1.35e·05 l.Sle-05 1.18e..OI 2.48e-03 2.48e-03 l.l8e-Ol 2.68e-04 3.74e-05 2.68e·04 3.74e·05 

U-sep 4.75e-06 4.45e-06 1.2\e-05 1.75e-05 !.92e-05 2.56e..OI 5.33e-03 5.33e-03 2.56e~Ol 5.64e-04 6.48e·05 5.64e-04 6.48e-05 

U-series 2.29e-04 2.36e-04 6.89e·04 l.lle-03 1.3le·03 9.66e-Ol 3.78e-0 l 7.16e-Ol 6.29e-Ol 3.64e-03 3.14e-03 3.64e-03 3.14e-03 

7n-65 7.37e-05 7.61e-05 2.22e-04 3.58e-04 4.22e-04 2.04e-05 2.04e-05 2.04e-05 2.04e-05 !.44e-05 !.44e-05 1.44e-05 !.44e-05 

* Dose conversion factors were compiled from data files furnished by ORNL, which are the basis ofFGR II and 12. The DCFs for each nuclide include the 
contributions of progeny with half-lives of six months or less, normalized to the specific activity ofthe parent-such nuclides bear the suffix "+D". Nuclides 
with the suffix "·ser" include the contributions of the entire radioactive decay chain in full secular equilibrium, also normalized to the specific activity of the 
parent. "U-sep" refers to the three uranium isotopes in the ratios of their natural abundance, separated from the long-lived progeny, normalized to the specific 
activity ofU-238. "U-ser" refers to the three uranium isotopes in the ratios of their natural abundance, in secular equilibrium with their entire decay chains, 
normalized to the specific activity ofU-238. These factors were compiled through a program written by Keith Eckerman and modified by SC&A. The decay 
scheme is listed in FGR 12, Table A. 1, but has been corrected for Cd-1 09 and Th-234. 
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10% per em. Hence, a large portion of the gamma energy escapes even relatively large organs, 

e.g., an organ with a diameter of 10 em (4 inches) will absorb about half of the energy of a 

1 MeV gamma ray. 

Taking these different factors into consideration, use ofhuman dose conversion factors for 

assessing the doses to small mammals may overestimate the dose by a factor of perhaps 2 to 50 

depending on the radionuclide (i.e., 5-fold for the RBE for alpha emitters, 2-to 10-fold for the 

metabolic rate, and two-fold for the organ size for gamma emitters). 

• Or~~nism 

Mammals 

Man (resting) 

Dog 

Mouse 

Guinea pig 

Horse 

Fox 

Rabbit 

Racoon 

Table 2-5. Respiratory Rates for Different Animals 

·.·· ..••. ·.·.'.nridY,V\'dg:(lt'(kg) >·•·· · Itesph~aforyRate'(c~~ perli:~ body .. :Vcighfper 
•··· ·.(froin Spccti:itd956y · , .·· hollr)(fr~IriSpector;l956)Rcsti••i.• .·· : .· 

76 200 

13 580 

0.023 3500 

0.43 1250 

770 130 

4.6 505 

2.5 460-580 

5.2 3950 

Based on the above, the internal radionuclide screening levels (RESLB;111) for a small burrowing 

animal (a rabbit was used as a surrogate) are derived using a two-step process. First, the 

normalized dose is derived in units of rem/day per pCi/g in soil. Then, the internal RESLB;111 is 
derived based on a NOREL ofO.l rem/day. 

The normalized internal dose (NDB;111) from the ingestion of food and soil is derived as follows: 

where: 
NDB;111 =normalized internal dose (rem/day EDE per pCi/g in soil) 
RF =the soil-to-plant transfer or reconcentration factor (see Table 2-2) 
lbv =ingestion rate of vegetation (g/day). 120 g/day based DOE 1999 for a rabbit 

as a surrogate for burrow dwelling animals 
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Ibs= ingestion rate of soil (g/day). 3 g/day based DOE 1999 for a rabbit as a 
surrogate for burrow dwelling animals. 

DCF-
1
= internal dose conversion factor for ingestion (mrem EDE/pCi ingested) 

m 

from Federal Guidance Report No. 11 (EPA 1988) 
.001 = rem/mrem 

The RESLB;111 is derived as follows: 

RESLBint = 0.1 rem per day/ NDBint 

In order to ensure that inhalation ofparticlates is not a significant contributor to dose, we also 

evaluated the normalized inhalation dose, as follows: 

NDBinh = DL X lh X DCFinh X 0.001 

where: 

2.3.2 Deer 

NDB;nh =normalized inhalation dose to burrowing animals (rem/day EDE per 
pCi/g in soil) 

DL = dust loading (g/m3
). Assumed to be 2e-04 g/m3 based on high end 

recommendation in Yu 1993. 
111= inhalation rate (m3/day). Assumed 505 cm3 per hr per kg body weight. For a 

fox, body weight is about 4.6 kg. Therefore, respiration rate is 0.056 
m 3/day (Spector 1956). 

DCFinb = inhalation dose conversion factor (mrem EDE/pCi inhaled) from Federal 
Guidance Report No. 11 (EPA 1988) 

0.001 rem/mrem 

External Exposures 

The normalized external dose for deer (NDDext) is derived in the same manner as it is for 

humans, as follows: 

NDDext = DCFext (mrem/hr per pCi/g) x .001 rem/mrem x 24 hrs/day 

The radionuclide screening levels for external exposure to deer (RESLD •• ,) is derived as follows: 

RESLDext = 0.1 rem per day/ NDDext 
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where: 
NDDe;><t =normalized dose for deer for external exposures (rem/day per pCi/g) 
DCFext =external dose conversion factor for an effectively infinite slab derived 

from Federal Guidance Report No. 12 (Sv/s per Bqlm3
) (EPA 1993), as 

presented in Table 2-4 (mremlhr perpCi/g) 

All other terms in the equation are unit conversion factors. 

Internal Exposures 

The normalized internal dose to deer (NDD;111) from the ingestion of food and soil is derived as 

follows: 

NDDint = [(Idv X RF) +Ids] X DCF;111 X .001 

where: 
NDD;111 =normalized internal dose for deer (rem/yr EDE per pCilg) 
RF =the soil-to-plant transfer factor (see Table 2-2) 
Idv= ingestion rate of vegetation for deer (g/day). 20,000 g/day derived from 

equations in Wildlife Exposure Factors Handbook (EPA 1993) and body 
weights in Handbook of Biological Data (Spector 1956) 

Ids= ingestion rate of soil for deer (g/day). 400 g/day based on the assumption that 
soil ingestion is 2% of food ingestion 

DCF;"1= internal dose conversion factor for ingestion (mrem EDE/pCi ingested) 
derived from Federal Guidance Report No. 11 (EPA 1988) (see Table 2-4) 

.001 = rem/mrem 

The RESLD;111 is then derived as fol1ows: 

RESLD;111 = 0.1 rem per day/ NDD;111 

2.3.3 Mountain Lion 

External Exposures 

The external exposures for the mountain lion can be assumed to be comparable to those derived 
above for deer. 
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Internal Exposures 

The internal RESLs are derived using a three-step process. First, the normalized body burden for 

deer is derived, expressed in terms ofpCi/g of muscle per pCi/g of a radionuclide in soil. The 

normalized body burden is derived using empirically determined transfer factors as follows: 

where: 
NBB0 =normalized body burden for deer (pCi/kg meat per pCi/g soil) 
RF =the soil-to-plant transfer factor (see Table 2-2) 
111v= ingestion rate of vegetation for deer (g/day). 20,000 g/day derived from 

equations in Wildlife Exposure Factors Handbook (EPA 1993) and body 
weights in Handbook of Biological Data (Spector 1956) 

I".= ingestion rate of soil for deer (g/day). 400 g/day based on the assumption that 
soil ingestion is 2% of food ingestion. 

TF" is the food to meat transfer factor (dlkg) from Table 2.:.6 

The food to meat transfer factors for deer were obtained from the high end values listed for cattle 

from the different sources listed in Table 2-6. 

The normalized ingestion dose (NDL;111) for the mountain lion from the ingestion of food and soil 

is derived as follows: 

where: 

NDL;111 = [(I1d x NBB0 ) + 11.] x DCF;111 x .001 rem/mrem 

NDL;nr =normalized internal dose for lion (rem/day EDE per pCi/g in soil) 
I1d =ingestion rate of deer meat by lion (kg/day). Assumed to be 3.6 kg/day based 

on equations in Wildlife Exposure Factors Handbook (EPA 1993) and a 
body weight of 125 kg from Handbook of Biological Data (Spector 1956) 

115= ingestion rate of soil by lion (86 g/day based on 2.4% of diet from Wildlife 
Exposure Factors Handbook) 

DCFint =internal dose conversion factor for ingestion (mrem EDE/pCi ingested) 
from Federal Guidance Report No. 11 (EPA 1988) 

.001 = rem/mrem 

The RESLLinr is then derived as foJlows: 

RESLLint = 0.1 rem per day/ NDint 
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Table 2-6. Food to Meat Transfer Factors (day/kg) 

. NC.Rl, EPA 
Eletncrit I d996) .. 0989) 

H 0 1.2e-02 1.2e-02 1.2e-02 

c 0 3.1e-02 3.le-02 3.lc-02 

Na 8.0c-02 5.5e-02 3.0e-02 8.0e-02 8.0E-02 8.0£-02 

Mg 3.0e-03 2.0E-02 2.0E-02 

p 5.0e-02 5.5e-02 4.6e-02 S.Oe-02 5.0E-02 4.0£-02 6.0£-02 6.0E+02 

Cl 4.0e-02 6.0e-02 2.0E-02 2.0E-02 

K 2.0c-02 2.0e-02 2.0e-02 2.0E-02 2.0E-02 

Ca 2.0e-03 7.0e-04 1.6e-03 2.0E-03 7.0E-04 3.0E-03 3.0E-03 

Cr 3.0e-02 5.5e-03 2.4e-03 9.0e-03 9.0E-03 9.0E-03 

Mn J.Oe-03 4.0e-04 8.0e-04 S.Oe-04 S.OE-04 4.0£-04 7.0£-04 7.0E-04 

Fe 3.0e-02 2.0e-02 4.0e-02 2.0e-02 2.0E-02 2.0E-03 S.OE-02 5.0E-02 

Co 3.0e-02 2.0e-02 1.3e-02 2.0e-02 4.0E-05 7.0E-02 7.0E-02 

Ni S.Oc-03 6.0e-03 5.3e-02 5.0e-03 5.0E-03 S.OE-03 

Cu l.Oe-02 l.Oc-02 8.0e-03 l.Oe-02 9.0E-03 5.0E-03 LOE-02 l.OE-02 

Zn J.Oe-01 J.Oe-01 3.0e-02 l.Oe-01 l.OE-01 4.0E-02 2.0E-Ol 2.0E-01 

Rb 3.0e-02 J.Sc-02 3.1e-02 l.Se-02 l.OE-02 I.OE-02 

Sr l.Oe-02 3.0c-04 6.0c-04 8.0e-03 8.0E-03 3.0E-04 8.0£-03 &.OE-03 

y 2.0c-03 3.0e-04 4.6e-03 2.0e-03 J.OE-03 l.OE-03 

Zr I.Oe-06 S.Se-03 3.4e-02 l.Oe-06 l.OE-06 l.OE-06 

Nb 3.0e-07 2.5e-01 2.8e-Ol 3.0e-07 3.0E-07 3.0E-07 

Mo I .Oe-03 6.0e-03 8.0e-03 l.Oe-03 J.OE-03 l.OE-03 

Tc-95m I.Oe-04 8.5c-03 4.0e-01 J.Oe-04 J.OE-04 l.OE-04 

Tc-99m J.Oe-04 8.5e-03 4.0e-OJ l.Oe-04 l.OE-06 l.OE-06 

Ru 2.0e-03 2.0c-03 4.0e-01 2.0e-03 5.0E-02 I.OE-04 5.0E-02 S.OE-02 

Ag 3.0e-03 3.0e-03 1.7e-02 3.0e-03 3.0E-03 2.0£-03 6.0E-03 6.0E-03 

Cd l.Oe-03 5.5e-04 4.0e-04 4.0£-04 4.0E-04 

Sb I.Oc-03 l.Oe-03 l.Oe-03 4.0E-05 4.0E-05 S.OE-03 S.OE-03 

Te 7.0e-03 J.Se-02 7.7e-02 7.0e-03 7.0E-03 7.0E-03 

4.0e-02 7.0e-03 2.0e-03 7.0e-03 4.0E-02 7.0E-03 S.OE-02 5.0£-02 

Cs 5.0c-02 2.0e-02 4.0e-03 3.0e-02 5.0E-02 l.OE-02 6.0£-02 6.0E-02 

Ba 2.0c-04 1.5c-04 3.2e-03 2.0e-04 2.0£-04 2.0E-04 

Ce 2.0e-05 7.5e-04 1.2c-03 2.0e-05 2.0E-05 2.0E-05 

Pm 2.0e-03 S.Oe-03 2.0e-03 S.Oe-03 
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Table 2-6. Food to Meat Transfer Factors (day/kg) (continued) 

.\ .:.· 
'• :·, 

·:' ,· ; ... ·· :E.t>A< ' . . NCRP 
EJc•»~~t ..• (i996) :>(l989l'. 

Sm 2.0e-03 S.Oe-03 

Eu 2.0e-03 5.0e-03 2.0e-03 S.Oe-03 

Gd 2.0e-03 3.5e-03 2.0e-03 3.5c-03 

w 4.0c-02 4.5e-02 1.3e-03 4.0e-02 4.0E-02 4.0£-02 

Tl 2.0e-02 4.0c-02 2.0e-03 4.0e-02 

Ph 8.0e-04 3.0e-04 S.Oe-04 4.0E-04 l.OE-04 7 .OE-04 7.0E-04 

Bi 2.0e-03 4.0e-04 2.0e-03 

Po S.Oe-03 3.0e-04 S.Oe-03 S.OE-03 6.0£-04 S.OE-03 S.OE-03 

Ra 1 .Oe-03 2.5e-04 l.Oe-03 9.0E-04 S.OE-04 S.OE-03 S.OE-03 

Ac 2.0e-05 2.5e-05 2.0e-05 2.5e-05 

Th 1 .Oe-04 6.0e-06 l.Oe-04 I.Oe-04 

Pa S.Oe-06 1 .Oe-05 S.Oe-03 S.Oe-03 

u 8.0e-04 2.0e-04 3.4e-04 3.0E-04 3.0E-04 

Np 1.0e-03 S.Oe-07 2.0e-04 l.Oe-03 I.OE-03 I.OE-03 

Pu J.Oe-04 5.5e-05 l.Oe-04 l.OE-05 2.0E-07 2.0E-04 2.0E-04 

Am S.Oc-05 3.5e-06 S.Oe-05 4.0E-05 4.0E-06 I .OE-04 l.OE-04 

Cm 2.0c-05 3.5e-06 2.0e-05 2.0e-05 
Federal Guidance Report No. II (EPA I 988) 
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Table 2-7. Nonnalized Doses (Rem/d per pCi/g) 

-- --
Plants Burrowing Animals .• :Oiet. ·: .. .-.-.·: ··Y ...... \ ·' __ ;:_:::;. . ._, • M:O,unt~ll Lion 

Nuclide Ext Int Ext · · Int (food) Int (soil) Inh ·Ext 
.. iiitHood)' · :· ·. tnt'lsirii:f>' .·:i'.i{:'E:~t·~);' : • .··lnti.-fooaL ·. lnt(soil) 

f\c-227 6.25£-03 2.09£-05 2.08£-05 ·4.44E-06 4.44£-05 7.53£-08 5.52£-06 7.40E-04 5.92£-03 5.52E-06 5.99£-07 1.27£-03 

Ag-l08m 8.62E-05 5.48£-07 8.34E-05 1.37E-Oi 2.29£-08 3.17£-12 2.64E-05 2.29E-05 3.05E-06 2.64E-05 5.60E-07 6.55E-07 

~g-1 !Om 1.44£-04 6.50£-07 1.41 E-04 l.94E-07 3.24£-08 8.99E- 13 4.70E-05 3.24£-05 4.32E-06 4.70£-05 7.93E-07 9.29E-07 

A.m-241 l.OSE-03 1.70£-04 1.45E-06 5.24£-05 i .09£-05 4.97£-09 1.20£-07 8.74£-03 1.46£-03 1.20E-07 3.67£-06 3.13E-04 

A.m-243 1.03£-03 !.64E-04 !.18E-05 5.23E-05 1.09£-05 4.93E-09 2.45E-06 8.71E-03 1.45£-03 2.45E-06 3.66E-06 3.12£-04 

Bi-207 8.42E-05 5.67E-07 7.93E-05 6.58£-08 1.64£-08 2.24E-IJ 2.57£-05 I.!OE-05 2.19E-06 2.57E-05 9.47E-08 4.71E-07 

~--14 2.52E-06 1.40E-05 0.00£+00 1.38E-06 6.27E-09 2.34£-14 3.67E-11 2.30E-04 8.36£-07 3.67E-l I 2.58E-05 l.SOE-07 

rd-109 5.44E-06 2.07£-06 LJSE-06 7.86E-07 3.93£-08 1.28£-12 7.27£-08 1.31E-04 5.24E-06 7.27E-08 1.96E-07 !.13£-06 

re-144 6.89E-05 1.34E-07 2.65E-06 5.06E-09 6.33E-08 4.!9£-12 8.88£-07 8.44E-07 8.44£-06 8.88E-07 6.68E-10 !.81E-06 

1-36 1.27£-05 2.56E-04 8.17E-11 O.OOE+OO 9.09E-09 2.45E-13 6.55E-09 1.2!E-03 1.21E-06 6.55£-09 8.74£-05 2.61E-07 

m-243 !.13£-03 1.66E-06 6.85E-06 3.3 IE-07 7.53E-06 3.44E-09 1.60£-06 5.52£-05 l.OOE-03 1.60E-06 7.63E-08. 2.16E-04 

m-244 I.llE-03 1.64E-06 7.67£-08 2.67£-07 6.06E-06 2.78E-09 3.46E-10 4.44E-05 8.08E-04 3.46E-I 0 6.14E-08 1.74E-04 

I m-248 8.90£-04 I .32E-06 5.43E-08 l.SOE-06 4.08E-05 1.85E-08 2.40£-10 2.99E-04 5.44£-03 2.40E-10 4.13E-07 1.17E-03 

~o-57 7.31£-06 2.97E-07 6.44E-06 4.47E-08 3.54E-09 !.02E-l3 1.37E-06 7.46E-06 4.72£-07 1.37E-06 2.00£-06 l.O!E-07 

ro-60 IJJE-04 1.56£-06 1.29E-04 1.02E-06 8.07£-08 2.45E-12 4.44£-05 !.70E-04 l.OSE-05 4.44E-05 4.56E-05 2.31E-06 

s-134 8.78E-05 3.05E-06 8.03£-05 3.2IE-06 2.20E-07 5.!7E-13 2.59E-05 5.35E-04 2.93E-05 2.59E-05 1.22E-04 6.30£-06 

s-135 2.87E-06 1.06E-06 O.OOE+OO 3.lOE-07 2.12£-08 S.IOE-14 l.OSE-10 5.16£-05 2.83E-06 l.OSE-10 l.lSE-05 6.08E-07 

rs-137 4.07£-05 4.35E-06 2.91E-05 2.19E-06 l.SOE-07 3.57E-!3 9.34E-06 3.65£-04 2.00E-05 9.34E-06 8.32E-05 4.30E-06 

Eu-152 6.50£-05 1.60E-08 5.92E-05 !.94E-09 1.94£-08 2.48E-l2 l.92E-05 3.24E-07 2.59E-06 1.92£-05 5.25E-08 5.57£-07 

Eu-154 7.77E-05 3.52E-08 6.44£-05 2.87E-09 2.87£-08 3.20E-12 2.10E-05 4.78E-07 3.82E-06 2.10E-05 7.74E-08 8.21E-07 

Eu-155 6.24£-06 7.96E-09 3.12E-06 4.59E-10 4.59E-09 4.64E-13 4.99E-07 7.65E-08 6.12E-07 4.99E-07 1.24E-08 1.32E-07 

Fe-55 2.89E-07 2.06E-10 8.55£-08 7.28E-11 !.82E-09 3.01E-14 O.OOE+OO 1.21 E-08 2.43£-07 O.OOE+OO 4.59E-08 5.22E-08 
' 

pd-153 7.74£-06 5.39E-09 5.67£-06 3.5!£-10 3.51£-09 2.67E-l3 6.70E-07 5.85E-08 4.68E-07 6.70E-07 6.63E-09 l.OIE-07 

H-3 2.9DE-07 1.41 E-06 O.OOE+OO 3.69£-08 1.92E-10 7.17£-16 O.OOE+OO 6.!4E-06 2.56E-08 O.OOE+OO 2.67£-07 5.50E-09 

-!29 4.03£-06 5.59E-08 1.27E-06 6.62£-07 8.28E-07 l.95E-l2 3.55E-08 l.IOE-04 l.lOE-04 3.55E-08 3.97E-05 2.37E-05 

Mn-54 4.28E-05 4.54E-07 4.31E-05 7.68E-07 8.3 I E-09 7.50£-14 1.41E-05 1.28E-04 l.l!E-06 1.41E-05 3.25E-07 2.38E-07 

l'la-22 !.22E-04 5.00E-07 1.13E-04 6.90E-08 3.45E-08 8.58£-14 3.74£-05 l.lSE-05 4.60£-06 3.74E-05 4.64£.06 9.89E-07 ' 

Nb-94 8.76£-05 7.58E-08 8.09E-05 8.57£-09 2.14E-08 4.64E-!2 2.64£-05 1.43E-06 2.86E-06 2.64E-05 4.63E-!2 6.14E-07 

Pa-231 1.03E-03 1.39E-05 I.92E-06 !.27E-05 3.18E-05 1.43E-08 5.21 E-07 2.12E-03 4.24E-03 5.21E-07 1.14E-04 9.12E-04 

Pb-210 1.04E-03 2.77E-05 2.58E-07 1.74E-05 2.18E-05 2.60E-10 1.67E-08 2.91E-03 2.91E-03 1.67E-08 1.47E-05 6.25E-04 

Pm-147 3. 16E-06 7.98E-09 1.78E-10 3.15E-10 3.!5E-09 4.39E-13 1.37E-!O 5.25E-08 4.20E-07 1.37£-.10 8.51E-09 9.03E-08 

Pu-238 I.OSE-03 1.04£.04 8.24E-08 2.83E-05 9.60E-06 4.39E·09 4.l5E-10 4.72§-03_ 1.28£.03 4.15E-!O 4.32E-06 2.75E-04 
--·- -- --···-~ 
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Table 2~7. Normalized Doses (Rem/d per pCi/g) (continued) 
-

·· Ptants' · .• ,,·,· 
Burro win~ Animals · · ... -.-~- ·a~.er'' ·.···:·' .. ·\? ,,, . ~=">.•· ,· .:·,, .;: . ·::"-.'\.¥!?.W!tliin Liol;\:· 

Nuclide Ext Int Ext Int (food)· Int (soil) Inh Ext · 'Ilit.1foodl · --,; liit (soil)' ·· :·:·,:.··,:·Ext .•'::._,,. __ : ·;;ltit'(ioodl :':. i-•·•-lnt {soilL'} 

Pu-239 9.85E-04 9.79E-05 3.37E-08 3.!4E-05 1.06E-05 4.80E·09 8.09E-10 5.23E-03 1.42E-03 8.09E-10 4.78E-06 3.04E-04 

Pu-240 9.85E-04 9.79E-05 7.86E-08 3.14E-05 1.06E-05 4.80E-09 4.01E-10 5.23E-03 !.42E-03 4.0!E-i0 4.78E-06 3.04E-04 

Fu-241 2.67E-07 l.99E-08 O.OOE+OO 6.06E-07 2.05E-07 9.24E-Il l.62E-ll l.OJE-04 2.74E·05 l.62E-ll 9.24E·08 5.88E-06 

Pu-242 9.39E-04 9.33E-05 6.53E-08 2.98E-05 1.0 I E-05 4.60E-09 J.SOE-10 4.96E-03 1.34E-03 3.50E-10 4.54E-06 2.89E-04 

Pu-244 1.02E-03 9.18E-05 7.73E-05 2.94E-05 9.96E-06 4.5JE-09 5.52E-06 4.90E-03 1.33E-03 5.52E-06 4.48E-06 2.86E-04 

Ra-226 4.73E-03 2.49E-04 9.12E-05 6.38E-06 3.99E-06 . 9.63E-ll 3.07E-05 1.06E-03 5.32E-04 3.07E-05 2.87E-05 L14E-04 

Ra-226-ser"* 5.76E-03 3.05E-04 9.14E-05 4.13E-05 2.58E-05 3.56E-10 3.07E-05 6.88E-03 3.44E-03 3.07E-05 !.86E-04 7.40E-04 

~-228 6.98E-05 9.08E-07 4.77E-05 6.91E-06 4.32E-06 5.69E-11 1.64E-05 l.lSE-03 5.76E-04 l.64E-05 3.11E-05 l.24E-04 

R.u-106 8.30E-05 2.!9E-06 l.07E-05 O.OOE+OO 8.22E-08 5.34E-12 3.53E-06 1.64E-05 l.lOE-05 3.53E-06 4.936-06 2.36E-06 

l~b-125 
I 

3.52E-05 1.15E-07 2.41 E-05 4.38E-09 l.lOE-08 1.56E-13 6.72E-06 7.306-07 1.46E-06 6.726-06 3.94E-08 3.146-07 

~m-147 4.30E-04 1.456-06 O.OOE+OO 5.55E-08 5.55E-07 8.376-10 O.OOE+OO 9.25E-06 7.40E-05 O.OOE+OO l.SOE-06 L59E-05 

l:im-151 I.OIE-06 2.55E-09 6.49E-JO 1.17E-IO 1.17E-09 3.36E-l3 2.69E-12 1.95E-08 1.56E-07 2.69E-12 3.15E-09 3.35E-08 

tsr-90 5.76E-05 5.74E-05 O.OOE+OO !.81E-05 4.596-07 l.47E-ll 6.74E-08 3.02E-03 6.12E-05 6.746-08 8.87E-05 1.326-05 

c-99 4.31 E-06 4.84E-04 2.67E-11 1.94E-05 4.38E-09 9.32E-14 3.43E-10 3.24E-03 5.84E-07 3.43E-10 l.l?E-08 l.26E-07 

h-228 6.236-03 1.04E-04 8.03E-05 l.22E-06 2.42E-06 3.86E-09 2.78E-05 2.04E-04 3.23E-04 2.78E-05 1.90E-07 6.95E-05 

h-229 6.26E-03 l.06E-04 l.76E-05 6.09E-06 1.21 E-05 2.42E-08 4.37E-06 1.02E-03 1.616-03 4.376-06 9.46E-07 3.47E-04 

irh-230 8.96E-04 l.52E-05 5.15E-08 8.29E-07 1.64E-06 3.65E-09 3.316-09 IJSE-04 2.19E-04 3.31E-09 1.296-07 4.7JE-05 • 

~h-232 7.66E-04 UOE-05 5.!56-08 4. !36-06 8.!9E-06 1.846-08 1.43E-09 6.88E-04 1.096-03 1.43E-09 6.4!E-07 2.35E-04 

irh-232-ser•• 7.06E-03 1.17E-04 !.28E-04 4.176-06 8.28E-06 l.84E-08 3.53E-06 6.96E-04 !.IOE-03 3.53E-06 6.48E-07 2.376-04 

1-204 1.22E-05 2.45E-06 5.85E-08 8.06E-08 1.01 E-08 2.70E-14 1.1!6-08 1.346-05 L34E-06 l.IJE-08 2.!3E-06 2.89E-07 

f.J-232 1.02E-03 2.74E-05 9.18E-08 3.14E-06 3.93E-06 7.38E-09 2.47E-09 5.24E-04 5.24E-04 2.47E-09 !.13E-06 l.l3E-04 

U-233 9.20E-04 2.48E-05 3.70E-08 6.94E-07 8.67E-07 1.51 E-09 3.82E-09 1.16E-04 1.!6E-04 3.82E-09 2.50E-07 2.49E-05 . 

U-234 9.11E-04 2.45E-05 5.156-08 6.79E-07 8.49E-07 1.486-09 1.1 OE-09 1.13E-04 U3E-04 l.!OE-09 2.45E-07 2.436-05 

lJ-235 8.57E-04 2.28E-05 9.06E-06 6.41E-07 8.01 E-07 1.38E-09 2.076-06 1.076-04 !.07E-04 2.07E-06 2JIE-07 2.30E-05 

lJ-236 8.59E-04 2.31E-05 7.07E-08 6.46E-07 8.07E-07 1.40E-09 5.88E-!O !.086-04 1.08E-04 5.88E-10 2.32E-07 2.31E-05 

U-238 8.486-04 2.25E-05 1.28E-06 6.43E-07 8.04E-07 1.326-09 3.62E-07 1.07E-04 i.07E-04 3.62E-07 2.32E-07 2.30E-05 

U-sep** l.SOE-03 4.81E-05 1.76E-06 1.356-06 1.69E-06 2.87E-09 4.61E-07 2.26E-04 2.26E-04 4.61E-07 4.876-07 4.85E-05 

U-series** 8.80E-03 2.34E-04 9.426-05 8.74E-06 109E-05 l.OSE-08 3.!46-05 . !.46E-03 !.466-03 3.14E-05 3.14E-06 3.13E-04 

ln-65 3.01 E-05 1.36E-07 3 O!E-05 6.91 E-07 4.32E-08 22_8E-13 1.01 E-05 1.1 SE-04 5.76E-06 1.016-05 8.71E-05 1.246-06 
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Table 2-8. RESLs (p/Ci soil dry wt.) 

- ---····-

Plants Burrowing Animals · . ·: ... Deer_ }'' .. _ '~ 1: ·. ··,·:/. ___ ,::_:_,,_;._:?· Mo~ntai~Lioi! · . 

Nuclide Ext Int Combo Ext· lnt (food) Int (soil) lnh Combo Ext Int_(food) Int (~oil)' --c~lribo ·· · : · }iJc:t\: '· 'Ynt'(ro-~d): Int' (soli}.· >Combo:·:: Limiting-

-Ac-227 1.60E+OI 4.78E+03 I.60E+OI 4.82E+03 2.25E+04 2.25E+03 1.33E+06 1.44E+03 1.81 E+04 1.35E+02 l.69E+OI 1.50E+Ol 1.8IE+04 1.67E+05 7.86E+OI 7.82E+Ol 1.50E+OI 

Ag-108m !.16E+03 1.82E+05 1.16E+03 1.20E+03 7.29E+05 4.37E+06 3.15E+IO !.20E+03 3.79E+03 4.37E+03 3.28E+04 1.91E+03 3.79E+03 1.79E+05 1.53E+05 3.62E+03 1.16E+03 

Ag-l!Om 6.97E+02 1.54E+05 6.97E+02 7.llE+02 5.!4E+05 3.09E+06 1.1 IE+ II 7.10E+02 2.13E+03 3.09E+03 2.3!E+04 1.19E+03 2.13E+03 !.26E+05 1.08E+05 2.05E+03 6.97E+02 

Am-241 9.51E+Ol 5.90E+02 9.5IE+OI 6.9!E+D4 !.91E+03 9.16E+03 2.01E+07 J.54E+03 8.35E+05 l.l4E+Ol 6.87E+Ol 9.81E+OD 8.35E+05 2.73E+04 3.19E+02 3.16E+02 9.81E+OO 

Am-243 9.70E+01 6.09E+02 9.70E+D1 8.44E+03 l.91E+03 9.18E+03 2.03E+07 1.33E+03 4.08E+04 1.15E+01 6.89E+01 9.84E+OO 4.08E+04 2.73E+04 3.20E+02 3.14E+02 9.84E+OO 

Bi-207 I. 19E+03 1.77E+05 l.l9E+03 1.26E+03 1.52E+06 6.0SE+06 4.46E+ II 1.26E+03 3.89E+03 9.12E+03 4.56E+04 2.58E+03 3.89E+03 1.06E+06 2.12E+D5 3.81E+03 1.19E+03 

C-14 3.96E+04 7.!4E+03 3.96E+04 7.25E+04 !.59E+07 4.27E+l2 7.22E+04 2.72E+09 4.35E+02 \.20E+05 4.33E+02 2.72E+09 3.88E+03 5.56E+05 3.86E+03 4.33E+02 

Cd-109 1.84E+04 4.83E+04 l.84E+04 7.42E+04 1.27E+05 2.54E+06 7.83E+l0 4.60E+04 l.38E+06 7.63E+02 1.91E+04 7.34E+02 1.38E+06 5.\0E+OS 8:88E+04 7.17E+04 7.34E+02 

Ce-144 !.45E+03 7.47E+05 1.45E+03 3.78E+04 l.97E+07 l.58E+06 2J9E+!O 3.69E+04 l.l3E+05 l.l8E+05 J.18E+04 9.83E+03 1.13E+05 J.SOE+08 5.5lE+04 3.70E+04 1.4SE+03 

Cl-36 7.87E+03 3.90E+02 7.87£+03 1.22E+09 l.!OE+07 4.08E+ll 1.09E+07 l.53E+07 8.25E+OI 8.25E+04 8.24E+Dl 1.53E+07 l.l4E+03 3.84E+05 1.14E+03 8.24E+Ol 

Cm-243 8.86E+Ol 6.03E+04 8.86E+Ol 1.46E+04 3.02E+05 l.33E+04 2.91 E+07 6.80E+03 6.27E+04 !.81E+03 9.96E+Ol 9.43E+Ol 6.27E+04 L31E+06 4.63E+02 4.60E+02 8.86E+Ol 

Cm-244 9.01E+Ol 6.09E+04 9.01E+01 l.30E+06 3.75E+05 !.65E+04 3.60E+07 1.56E+04 2.89E+08 2.25E+03 1.24E+02 l.l7E+02 2.89E+08 1.63E+06 5.76E+02 5.75E+02 9.0\E+Ol 

Cm-248 J.l2E+02 7.59E+04 l.l2E+02 \.84E+06 5.57E+04 2.45E+03 5.41 E+06 2.34E+03 4.17E+08 3.34E+02 l.84E+Ol 1.74E+Ol 4.17E+08 2.42E+05 8.55E+Ol 8.55E+OI 1.74E+OI 

Co-57 l.37E+04 3.36E+05 1.37E+04 1.55E+04 2.23E+06 2.82E+07 9.84E+ll 1.54E+04 7.30E+04 l.34E+04 2.12E+05 1.08E+04 7.30E+04 5.00E+04 9.85E+05 2.88E+04 1.08E+04 

Co-60 7.52E+02 6.41E+04 7.52E+02 7.i4E+02 9.80E+04 1.24E+06 4.08E+10 7.67E+02 2.25E+03 5.88£+02 9.29E+03 4.44E+02 2.25E+03 2.20E+03 4.32E+04 1.08E+03 4.44E+02 

Cs-134 l.l4E+03 3.28£+04 1.14E+03 1.24E+03 3.l!E+04 4.55E+05 !.93E+ l 1 1.!9E+03 3.86£+03 !.87E+02 3.41E+03 1.69£+02 3.86E+03 8.20E+02 1.59E+04 6.49E+02 1.69E+021 

Cs-t35 3.48E+04 9.45E+04 3.48E+04 3.23E+05 4.71£+06 1.96£+12 3.02E+05 9.53E+08 1.94E+03 3.54E+04 1.84£+03 9.53£+08 8.50E+03 1.64£+05 8.09£+03 1.84£+031 

Cs-137 2.46E+03 2.30E+04 2.46£+03 3.43E+03 4.57E+04 6.67E+05 2.80E+1 1 3.18E+03 l.O?E+04 2.74E+02 5.00£+03 2.54E+02 1.07E+04 !.2DE+03 2.33E+04 1.03E+03 2.54E+02 

Eu-!52 1.54E+03 6.27E+06 l.54E+03 l.69E+03 5.14£+07 5.14E+06 4.04E+IO 1.6%+03 5.2!E+03 3.09£+05 3.86£+04 4.53E+03 5.21E+03 1.91E+06 1.79£+05 5.05£+03 !.54E+03 

Eu-154 l.29E+03 2.84E+06 1.29£+03 1.55£+03 3.49£+07 3.49£+06 3.12£+!0 1.55E+03 4.76£+03 2.09£+05 2.62£+04 3.95E+03 4.76E+03 l.29E+06 l.22E+05 4.56E+03 1.29E+03 
il 
j Eu-155 1.60£+04 1.26£+07 1.60£+04 3.21E+04 2. I8E+08 2.18£+07 2.16E+I I 3.20E+04 2.00E+05 l.31E+06 l.63E+05 8.42£+04 2.00£+05 8.07£+06 7.60£+05 1.55£+05 1.60E+04 

Fe-55 3.46£+05 4.85£+08 3.46£+05 1. 17E+06 1.37£+09 5.49E+07 3.32E+12 1.14£+06 8.24E+06 4.12E+05 3.92E+05 2.18E+06 1.92£+06 1.02£+06 3.46E+05 

Gd-153 1.29£+04 1.86£+07 1.29£+04 1.77E+04 2.85E+08 2.85£+07 3.75E+1l 1.76£+04 I.49E+05 l.7!E+06 2.!4E+05 8.36E+04 1.49£+05 1.51E+07 9.94£+05 1.29E+05 1.29E+04 

H-3 3.45E+05 7.12E+04 3.45E+05 2.71£+06 5.2!E+08 l.40E+l4 2.70E+06 1.63£+04 3.91£+06 1.62E+04 3.75E+05 1.82E+07 3.68£+05 1.62E+04 

l-!29 2.48E+04 l.79E+06 2.48£+04 7.88E+04 1.5IE+05 1.21 E+05 5.13£+10 3.62£+04 2.82E+06 9.06E+02 9.06£+02 4.53£+02 2.82E+06 2.52E+03 4.21E+03 1.57£+03 4.53E+02 

Mn-54 2.33E+03 2.20£+05 2.33E+03 2.32£+03 1.30£+05 1.20E+07 1.33£+12 2.28E+03 7.09E+03 7.8!E+02 9.03E+04 6.98£+02 7.09E+03 3.07£+05 4.20E+05 6.81£+03 6.98E+02 

Na-22 8.22E+02 2.00£+05 8.22E+02 8.87E+02 1.45E+06 2.90E+06 l.l7E+I2 8.86£+02 2.67E+03 8.70E+03 2.!7E+04 1.87E+03 2.67E+03 2.!6E+04 l.OIE+05 2.32E+03 8.22E+02 

Nb-94 l.l4E+03 l.32E+06 !. 14E+03 l.24E+03 1.17E+07 4.67E+06 2.16E+10 l.24E+03 3.79E+03 7.00E+04 3.50E+04 3.26E+03 3.79E+03 2.16£+10 !.63E+05 3.70E+03 l.l4E+03 

Pa-231 9.68£+01 7.2!E+03 9.68E+Ol 5.22E+04 7.86E+03 3.14E+03 6.98E+06 2.15E+03 1.92E+05 4.72E+Ol 2.36E+OI 1.57E+Ol 1.92E+05 8.74E+02 !.!OE+02 9.74E+Ol 1.57E+Ol 

Pb-210 9.66E+01 3.6!E+03 9.66E+Ol 3.88E+05 5.73£+03 4.59£+03 3.85£+08 2.53E+03 5.99E+06 3.44E+01 3.44£+01 l.72E+Ol 5.99E+06 6.82E+03 1.60£+02 1.56E+02 !.72E+Ol 

Pm-147 3.16E+04 1.25E+07 3.16E+04 5.62E+08 3.l7E+08 3. 1 7~.:::22_ ~28E+ll 2.74E+07 ,_DOE-i-()8 1.90£+06 J-38E+05 2.12E+OS 7.30E+08 1.18£+07 l.llE+06 !.OIE+06 3.16E+04 
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Table 2-8. RESLs (p/Ci soil dry wt.) (continued) 

Nuclide -~:t ___ -_ -~- ~~~no .. ~-:Ex~-· .Jnt(;o~:.ro:t0(::~im~nh Combo Ext Int (food) .• ':It::~~~~r.~~~bo -Ext Pi.Int(f~~d) ~::~~;Li~ombo Llmi~n~JI 
. . ! 

Pu-238 9.52E+Ol 9.58E+02 9.52E+O! 1.2lE+06 3.53E+03 1.04E+04 2.28E+07 2.63E+03 2.41E+08 2.12E+OI 7.81E+Ol 1.67E+OI 2.41E+08 2.J!E+04 3.63E+02 3.58E+02 1.67E+Ol 

Pu-239 1.02E+02 l.02E+03 l.02E+02 2.97E+06 3.19E+03 9.42E+03 2.08E+07 2.38E+03 l.24E+08 1.9\E+O! 7.06E+OI l.SIE+Ol L24E+08 2.09E+04 3.28E+02 3.23E+02 1.5\E+Ol 

Pu-240 1.01 E+02 1.02E+03 !.01 E+02 1.27E+06 3.!9E+03 9.42E+03 2.08E+07 2.38E+03 2.50E+08 !.91 E+O! 7.06E+Ol 1.51 E+Ol 2.50E+08 2.09E+04 3.28E+02 3.23E+02 1.51 E+Ol 

Pu-241 3.75E+05 5.03E+06 3.75E+05 1.65E+05 4.87E+05 !.08E+09 !.23E+05 6.19E+G9 9.91E+02 3.65E+03 7.79E+02 6.19E+09 1.08E+06 1.70E+04 1.67E+04 7.79E+02 

f'u-242 1.06E+02 1.07E+03 !.06E+02 1.53E+06 3.36E+03 9.92E+03 2.17E+07. 2.51E+03 2.85E+08 2.02E+OI 7.44E+Ol 1.59E+O 1 2.85E+08 2.20E+04 3.46E+02 3.4!E+02 1.59E+01 

Pu-244 9.84E+01 1.09E+03 9.84E+01 1.29E.;.Q3 3.40E+03 I.OOE+04 2.22E+07 8.58E+02 1.81E+04 2.04E+O! 7.53E+Ol 1.60E+Ol 1.8!£+04 2.23£+04 3.50E+02 3.38E+02 !.60E+Ol 

Ra-226 2.12E+01 4.01E+02 2.12E+Oi l.!OE+-03 1.57E+04 2.51E+04 1.04E+09 9.85E+02 3.26E+03 9.40E+01 1.88E+02 6.15E+01 3.26E+03 3.48E+03 8.74E+02 5.75E+02 2.l2E+Ol 

Ra-226-ser** l.74E+O I 3.28E+02 : .74E+O! 1.09E+03 2.42E+03 3.88E+03 2.81 E+08 6.3 I E+02 3.26E+03 1.45E+01 2.91 E+O l 9.66E+OO 3.26E-r03 5.38E+02 l.35E+02 l.05E+02 9.66E+OO 

Ra-228 1.43E+03 1.10E+05 1.43E+03 2.09E+03 l.45E+04 2.31 E+04 !.76E+09 1.70E+03 6.11 E+03 8.68E+Ol !.74E+02 5.73E+0 I 6.11 E+03 3.22E+03 8.07E+02 5.84E+02 5.73E+O l 

Ru-106 1.21 E+03 4.56E+04 1.21 E+03 9.38E+03 1.22E+06 1.87E+ 10 9.31 E+03 2.83E+04 6.08E+03 9.12E+03 3.23E+03 2.83E+04 2.03E+04 4.24E+04 9.25E+03 1.21 E+03 

Sb-125 2.84E+03 8.73E+05 2.84E+03 4.15E+03 2.28E+07 9.13E+06 6.42E+II 4.l5E+03 1.49£-!-04 l.37E+05 6.85E+04 !.12E+04 1.49E+04 2.54E+06 3.19E+05 1:41E+04 2.84E+03 

Sm-147 2.32E+02 6.90E+04 2.32E+02 1.80E+06 l.80E+05 !.20E+08 1.64E+05 !.08E+04 !.35E+03 l.20E+03 6.67E+04 6.29E+03 5.74E+03 2.32E+02 

I 

Sm-151 9.91E+04 3.93E+07 9.91E+04 1.54E+08 8.57E+08 8.57E+07 2.98E+i I 5.17E+07 3.72E+l0 5.14E+06 6.43E+05 5.71E+05 3.72E+l0 3.17E+07 2.99E+06 2.73E+06 9.91E+04 

Sr-90 I. 74E+03 I. 74E+03 l.74E+03 5.52E+03 2.18E+05 6.82E+09 5.38E+03 !.48E+06 3.31E+O I 1.63E+03 3.25E+01 1.48E+06 1.13E+03 7.60E+03 9.81 E+02 3.25E+O 1 

Tc-99 2.32E+04 2.07E+02 2.32E+04 3.75E+09 5.14E-r03 2.28E+07 1.07E+12 5.14E+03 2.91E+08 3.09E+Ol 1.71E+05 3.08E+Ol 2.91£+08 8.57E+06 7.96E+05 7.27E+05 3.08E+Ol 

Th-228 1.61 E+Ol 9.61 E+02 1.61 E+O I l.24E+03 8.19E+04 4.13E+04 2.59E+07 J.l9E+03 3.59E+03 4.91 £+02 3.09£+02 1.80E+02 3.59£+03 5.27E+05 l.44E+03 1.03£+03 !.61 E+01 

Th-229 l.60E+OI 9.46E+02 !.60E+Ol 5.69E+03 1.64E+04 8.27E+03 4.13E+06 2.80E+OJ 2.29E+04 9.85E+Ol 6.20E+01 3.80£+0! 2.29E+04 l.06E+05 2.89E+02 2.84E+02 1.60E+01 

Th-230 1.12£+02 6.58E+03 1.!2E+02 !.94E+06 l.21E+05 6.08E+04 2.74E+07 3.96E+04 3.02E+07 7.24£+02 4.56E+02 2.80£+02 3.02E+07 7.77E+05 2.12£+03 2.12E+03 1.12E+02 

Th-232 1.31 E+02 7.70£+03 !.31 E+02 1.94E+06 2.42E+04 1.22E+04 5.44E+06 8.07E+03 7.00E+07 1.45£+02 9.16E+Ol 5.62E+Ol 7.00E+07 l.56E+05 4.26E+02 4.25E+02 5.62E+Ol 

Th-232-ser•• 1.42E+Ol 8.52E+02 1.42£+01 7.80£+02 2.40E+04 l.21E+04 5.44£+06 7.11E+02 2.83£+04 1.44E+02 9.06E+01 5.55E+OI 2.83£+04 1.54E+05 4.21E+02 4.14E+02 1.42E+OI! 

Tl-204 8.20£+03 4.08£+04 8.20£+03 1.71£+06 l.24E+06 9.92£+06 3.70£+12 6.70E+05 9.02E+06 7.44E+03 7.44E+04 6.76E+03 9.02£+06 4.70E+04 3.46£+05 4.12£+04 6.76E+03I 

U-232 9.84E+Ol 3.65E+03 9.84E+OI 1.09£+06 3.18E+04 2.54£+04 1.35E+07 1.39E+04 4.05E+07 !.91E+02 1.91E+02 9.54E+OJ 4.05E+07 8.84E+04 8.88£+02 8.79E+02 9.54E+OJ, 

U-233 1.09E+02 4.04£+03 1.09E+02 2.70E+06 1.44£+05 l.l5E+05 6.6!£+07 6.25E+04 2.62E+07 8.65£+02 8.65£+02 4.33E+02 2.62£+07 4.00£+05 4.02E+03 3.98£+03 1.09E+02i 

U-234 l.!OE+02 4.08E+03 l.!OE+02 1.94E+06 1.47£+05 1.18E+05 6.76E+07 6.32E+04 9.JOE+07 8.83E+02 8.83£+02 4.42£+02 9.10E+07 4.09E+05 4.11£+03 4.07E+03 l.IOE+02! 

U-235 1.17£+02 4.39E+03 1.17E+02 I.!OE+04 1.56£.;-05 1.25£+05 7.26£+07 9.52E+03 4.82£+04 9.36£+02 9.36E+02 4.64£ ... 02 4.82£+04 4.33E+05 4.36E+03 3.96E+03 1.17£+02 

U-236 l.l6E+02 4.32E+03 1.16E+02 1.41E+06 1.55E+OS 1.24E+OS 7.14E+07 6.56E+04 1.70E+08 9.29E+02 9.29E+02 4.65E+02 1.70E+08 4.30E+05 4.32£+03 4.28£+03 l.16E+02 

U-238 1.18E+02 4.45E+03 l.l8E+02 7.83E+04 l.55E+05 1.24E+05 7.57E+07 3.67E+04 2.76E+OS 9.33E+02 9.33£+02 4.66E+02 2.76E+OS 4.32E+05 4.34E+03 4.23E+03 1.18£+02 

U-sep** 5.56E+Ol 2.08E+03 5.56£+01 5.69E+04 7.39E+04 5.91E+04 3.49£+07 2.08£+04 2.17E+05 4.43E+02 4.43E+02 2.2IE+02 2.17E+05 2.05E+OS 2.06E+03 2.02E+03 5.56E+OI 

, U-series•• 1.14E+O! 4.28£+02 i.14E+01 1.06£+03 !.14E+04 9.16E+03 9.24E+06 8.78E+02 3.18E+03 6.87E+OI 6.87E+Ol 3.40E+Ol 3.18E+03 3.18E+04 3.19E+02 2.88E+02 1.14E+Ol 

Zn-65 3.32E+03 7.37E+05 3.32E+03 3.32£+03 1.45E+05 2.31E+06 4.38E+l1 3.25E+03 9.87E+03 8.68£+02 1.74E+04 7.63E+02 9.81E+03 1.!5E+03 8.07E+04 1.02E+03 7.63E+02 
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2.5 Site-Specific RESl.s 

The generic RESLs presented in Table 2-8 were derived using simple models and generic 

environmental constants. The result is a set ofRESLs that may be overly conservative for some 

sites. Should a more site-specific analysis be required, the analyst may elect to employ the same 

equations described above, but take into consideration the types of organisms that may be at risk, 

use site specific environmental constants, or employ kinetic models that take into consideration 

the time varying nature of the contamination. 

The generic RESLs presume that the exposed organisms include vascular plants, burrowing 

animals, and large mammals. If these organisms are not present at the site, the NOREL of 

0.1 raq/day maybe overly conservative. For example, a NOREL ofO.l rad/day applies to higher 

plants and large mammals. If such organisms are not present at a site, a different, less restrictive 

NOREL may be appropriate. Appendix A can be used to select site-specific NORELs. 

The generic values for the environmental parameters used in the RESL equations can also be 

replaced by site-specific parameter values, if the data are available. Examples of specific 

parameters for each trophic level are presented below. 

For plants, the average radionuclide concentration in soil down to the depth bfthe root zone can 

be taken into consideration. For example, if the contaminated soil is limited to the top few 

centimeters of soil, but the root zone extends down to 15 em, compliance with the RESLs should 

be assessed with respect to the average radionuclide concentration in the root zone. Similar 

consideration can also be given to external exposure of burrowing animals. 

For external exposure to the above ground portion of plants and to animals, consideration can be 

given to the actual radiation field created by the soil contamination. The RESLs were derived 

based on the assumption that the contaminated zone is an effective infinite slab. If the extent of 

the contamination is limited to only a few centimeters of depth and an aerial extent of less than 

1 000 square meters, the radiation field caused by the contamination will be substantially smaller 

than that assumed in the RESL models. As such, site-specific values of the radiation field should 

be used to assess compliance with the 0.1 rad/day NOREL. The best approach would be to 

measure the actual radiation field in micro R per hour and convert this exposure rate to dose rate 

based on the relationship that 1 R equals 0.7 rem. 
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The RESLs due to internal exposures for all trophic levels are based on generic, high-end 

environmental transfer factors. If site-specific information is available on the actual 

concentrations ofradionuclides in plants and animals, compliance with the 0.1 radlday RESL can 

be determined directly, as opposed to using the RESL models. The example derivations ofthe 

RESLs provided in the following section can be used to derive site-specific RESLs using site

specific data. 

2.6 Examples of RESl. Derivations 

'The following presents examples of how the normalized doses and RESL values were derived for 

specific radionuclides. 

External RESL for plants from 137Cs 

Assuming the 137Cs concentration in the soil is 1 pCi/g, it can also be assumed that all of the 

energy of disintegration (ET= 0.796 MeV/dis) emitted by 137Cs in a gram of soil is absorbed by 

the gram of soil. Therefore, the external dose to the roots (Dext) is derived as follows: 

Dext (rem/day)= 1 pCi/g x 0.796 MeV/dis x 0.037 dis/sec-pCi x 1.6E-6 erg/MeV x 
0.01 rad-g/erg x 3600 sec/hr x 24 hr/day 

where: 
Dexl is the external dose to plant roots from Cs-137 in soil (rad/day) 
Ds = 4.07E-05 rem/day per pCi/g of 137Cs in soil 

Because the dimensions of the root hairs are small compared to the range of all the radionuclide 

emissions, it can be assumed that the plant root tips and root hairs receive the same external dose. 

Hence, the RESL is derived as follows: 

RESLexl = 0.1 rem/day_,_ 4.07E-05 radlday per pCi/g 

RESLext::;: 2456 pCi/g 

Internal RESL for Plants from 239Pu 

·Assuming the 239Pu concentration in soil is 1 pCi/g, and using a soil-to-plant transfer factor (RF) 

of0.0738, the 239Pu concentration in the plant is .0783 pCi/g. Because of the small dimensions 
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of the plant, it is assumed that only the alpha and beta energy will be absorbed within the plant 

(Ecx and E~). In addition, an RBE of.5 for the alpha is assumed. Therefore, the internal dose to 

the plant per pCi/g of 239Pu in soil is derived as follows: 

Din
1
(rem/d) = 1 pCi/g x .0738 x .037 dis/sec-pCi x [(5.15 MeV X 5) + (4.88E-03 

MeV/dis)] x 1.6E-06 erg/McV x .01 rad-g/erg x 3600 sec/hr x 24 hr 

Dint(rad/d) = 9.7E-05 
RESLint = O.l/9.7E-05 = 1.03E3 pCi/g 

External RESL for Burrowing Animals from 137Cs 

Assuming the 137Cs concentration in the soil is 1 pCi/g, it can also be assumed that all of the 

gamma energy of disintegration (Ey = 0.566 MeV/dis) emitted by 137Cs in a gram of soil is 

absorbed by the gram of soil. Therefore: 

Ds (rad/day) = 1 pCi/g x 0.566 MeV/dis x 0.037 dislsec-pCi x 1.6E-6 erg/MeV x 
0.01 rad-g/erg x 3600 sec/hr x 24 hr/day 

Ds = 2.9E-05 rad/day per pCi/g of 137Cs in soil 

Because the dimensions of the burrow are small compared to the range of the gamma ray, it can 

be assumed that the bun·ow-dwelling animal receives the same extemal dose. Hence, the RESL 

is detived as follows: 

RESLcxt= 0.1 rad/day + 2.9E-05 rad/day per pCi/g 

RESLext= 3.5E3 pCi/g 

External RESL for Deer from 137 Cs 

The external dose to deer from standing on contaminated soH is not unlike the exposure of man. 

The external dose conversion factors from Federal Guidance Report No. 12 for an infinite slab 

were used, assuming all progeny with half-lives less than 6 months are in equilibrium . On this 

basis, the external dose to deer per pCi/g of 137Cs in soil is derived as follows: 
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Dext (rad/day) = 1 pCi/g x 3.89E-04 mremlhrperpCi/g x 24 hr/day x lE-3 rad/mrem 

Dcxt(rad/day) = 9.3E-6 rad/day 

RESLext = 0.1 rad/d + 9.3E-6 rad/day per pCi/g 

RESLext = 1. I E4 pCi/ g 

Internal Dose for Deer from 239Pu 

Assuming the soil contains 1 pCi/g of 239Pu, the grass growing in the soil is assumed to contain 

.0738 pCi/g. This is based on the empirically determined, upper end soil-to-plant transfer factor 

of .0738 pCi/g of vegetation (fresh wt) per pCi/g of soil (dry wt). It is also assumed that a large 

deer ingests 20 kg per day of fresh grass (derived from the Wildlife Exposures Factors 

Handbook, EPA 1993 ), and, along with the grass, the deer ingests 400 g/day of soil. This is 

based on the assmnption that soil ingestion is 2% of the grass ingested, based on information in 

the EPA 1993. The effective dose equivalent is then derived using the internal dose conversion 

factor for humans in Federal Guidance Report No. 11 (EPA 1988). 

For vegetation: 

D;01 = 1 pCi/g x .0738 x 20,000 g/day x 3.54e-03 mrem/pCi x .001 rem/mrem 

= 5.2e-03 rem/day 

I;or soil: 

Din, = 1 pCi/g x 400 g/day x 3.54e-03 mrem/pCi x .001 rem/mrem = 

= I .4e-03 rem/day 

RESL for External Exposure of a Mountain Lion to 137Cs 

The external RESLs for mountain lions are assumed to be the same as those for deer. 

Internal Dose to a Mountain Lion from 137Cs in Soil 

Assuming that the internal exposure to a mountain lion is entirely due to the radionuclides it 

ingests from a diet which consists entirely of deer meat, plus some soil, the internal dose to the 

lion is determined as follows. 
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First, the body burden for deer (BB0) is derived based on an upper end soil to grass transfer 

factor of 0.365 pCi/kg fresh grass per_pCi/kg of soil and 20,000 g of grass ingested per day. In 

addition, we assume that the deer also ingests 400 g/day of soil along with the grass. This intake 

is converted to the radionuclide concentration in deer meat using an upper end feed-to-meat 

transfer factor of 0.06 pCi/kg meat per pCi per day ingested: 

BB0 (pCi/kg) = [(1 pCi/g x .365 pCi/kg veg per pCi/kg soil x 20,000 g/d) 
+ 1 pCi/g x 400 g/day)] x .06 pCi/kg deer per pCi/d ingested 

BB0 = 462 pCi/kg deer meat per pCilg in :;oil 

Then, the effective dose equivalent to the lion is derived based on the Cs-137 intake by the 

mountain ]ion from food and soil ingestion. Soil ingestion is assumed to be 2.4% of its diet 
based on information provided in EPA 1993: 

Dint =[ (462 pCi/kg X 3.6 kg/day)+ (I pCi/g x 86 g/day)] x 5E-05 mrem/pCi x .001 rem/mrem 
= 8.7e-05 rem/day 
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3.0 AQUATIC ORGANISMS 

This section addresses RESLs for aquatic organisms (fresh water). The section is divided into 

three parts following this introduction. The first part presents the LORELs and NORELs for 

aquatic organisms. We have elected to adopt a NOREL ofO.l radlday. The second part presents 

mathematical models for deriving radiation doses to aquatic organisms and the third part presents 

recommended RESLs. 

3.1 Estimates of LORELs and NORELs 

The biological effects of both acute and chronic exposure on aquatic organisms have been 

documented in numerous scientific journals, reports, and reviews. Adverse biological end-points 

in these studies include mortality, histopathological changes, and effects on reproduction, 

development, and genetic material. An overview of these reports and data is provided in 

Appendix D of this document and will only be summarized below for the purpose of identifying 

LORELs and NORELs. 

For human population groups, exposure limits and regulatory standards are uniquely based on 

acceptable doses to individuals. These dose limits are based on probabilistic health risks that 

primarily address the concern for cancer induction of the exposed individual(s). In con~rast, for 

endemic aquatic organisms, it is not the individual but the collective response of the population 

that is of concern; in particular, it is the capacity of the population to maintain itselfthrough 

adequate reproduction and competition in the presence of stress imposed by chronic radiation 

exposure. 

Thus, effects on the individual aquatic organism may be considered acceptable if there are no 

consequences at the population level. Correspondingly, the primary concern for the protection of 

aquatic life is the maintenance of indigenous populations and the effect of radiation on 

reproductive success. Reduced reproductive success may result from premature mortality and 

effects on reproductive tissues from adverse alterations during development and from dominant 

and recessive lethal mutations resulting from damage to the genetic material of germ cells. 

This section provides a limited review of the literature on the sensitivity of aquatic organisms 
with the objective of quantifYing LORELs ("lowest observed radiation effect levels") and 

NORELs ("no observed radiation effect levels"). 

3-1 



Mortality and Histopathology. Research on the histopathological effects of radiation exposure in 

aquatic organisms shows that the bask mechanism(s) of radiation-induced mortality are similar 

to those observed in mammals. Cellular and tissue manifestations oflethal doses/dose-rates are 

those affecting the hemopoietic system, gastrointestinal tract, and immune system. 

The effects of chronic radiation on mortality of fishes and higher invertebrates have been 

examined in a few studies. Donaldson and Bonham (1964) reported no significant difference in 

mortality between the salmon Oncorhynchus tschawytscha embryos irradiated at about 0.5 rad ct·• 
for approximately 20 days (total dose about 10 rads) and the control salmon embryos; 

observations were conducted up to the time of release of the smolts. Erickson (1973) also 

reported no increase in mortality of the guppy Poecilia reticulata exposed to 0.05 to 1 mCi/mL 

of tritium (total doses of 340 to 4,700 rads). Adults of the blue crab Callinectes sapidus 

subjected to chronic gamma irradiation required dose rates greater than about 29.9 rads h-1 for 70 

days to cause death (Engel 1967), and juveniles of the clam Mercenaria mercenaria exposed to 

about 0.14 to 888 rads per day for 14 months exhibited decreases in survival and growth only at 

the highest dose rates between 384 to 888 rads per day (Baptist, et al. 1976). 

In summary, effects on mortality offish and invertebrates from chronic radiation exposures have 

not been reported at dose rates ofless than 10 rads per day in carefully designed experiments 

conducted under controlled conditions (NCRP 1991). 

Reproduction and Fecundity. Anderson and Harrison (1986) summarized the available data from 

the viewpoint of determining whether there were adverse responses to radiation exposure in 

aquatic organisms which could be used to monitor effects in contaminated environments. In their 

review, the chronic, low-level effects on germ tissues in fishes and invertebrates were evaluated 

for a limited number of species. Analysis of data indicated that the dose rate range 0.5-10 rad d. 1 

would encompass the level at which some low-level effects on reproduction, development, and 

genetic integrity are detectable in sensitive tissues and organisms. 

Several species of aquatic organisms were studied at White Oak Lake at the Oak Ridge National 

Laboratory (ORNL). Trabalka and Allen (1977) compared exposed populations of the mosquito 

fish Garnbusiaaffinis with those from a matched control site. Fish from White Oak Lake that 

were exposed to 0.6 rad per day showed no decrease in fecundity but an increase in embryo 

mortality. 
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Other species investigated at White Oak Lake included populations of the midge (Chironomus 

tentans) and the snail (Physa heterostropha). Researchers found an increased frequency of 

chromosome aberrations in the salivary gland chromosome of Chironomus larvae when exposed 

to about 0.6 rad per day (Mitani 1982a, 1982b); similarly, researchers found a reduced fecundity 

among the snail population at the chronic exposure rate of0.6 rad per day (Cooly 1973). 

ORNL researchers also measured population fecundity in the guppy P. reticulata at exposure 

dose rates of3.8 rad per day to about 30 rads per day (Woodhead 1977). Total fecundity was 

significantly reduced at all dose rates. This finding was thought to be the result of both the 

effects on reproductive tissue (i.e., damage to genn cells) and the induction of dominant lethal 

mutations in gametes. 

The results of laboratory and field studies of aquatic organisms cited above have shown that 

some observable effects may occur at dose rates as low as 0.6 rad per day. However, such effects 

are not necessarily detrimental when evaluated in the context of population dynamics. In most 

aquatic organisms in which reproductive rates are generally very high and on which selective 

pressures are strong, the value of a few (or even thousands of individual organisms) to the 

population is likely to be insignificant insofar as the long term structure and fate of the 

population is concerned. 

Thus, in aquatic populations where less than one percent of the viable zygotes are normally 

expected to mature and reproduce, it would be incorrect to view developmental and reproductive 

effects observed at doses of less than 1 rad per day as harmful to the exposed population. In 

most instances, recruitment in fish populations is not related to the total number of eggs and 

of£c;pring produced, but more typically to the availability of food. For these reasons, the National 

Council on Radiation Protection and Measurements (NCRP 1991) stated the following 

conclusion: 

Deleterious effects of chronic irradiation have not been observed in natural populations at 
dose rates~ 10 mGy d-1 [~ 1 rad d-1

] over the entire history of exposure to ionizing 
radiation. [Emphasis added.] 

This conclusion was also reached by the International Atomic Energy Agency (IAEA 1992), 

which stated the following: 
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The conclusion of the first IAEA review that appreciable effects in aquatic populations 
would not be expected at dose rates lower than 10 mGy d-1 [or 1 rad d-1

] has not been 
challenged by subsequent studies or reviews. Thus, it appears that limitation of the dose 
rate to the maximally exposed individuals in the population to < 10 mGy d-1 would 
provide adequate protection for the population. 

Based on these and other scienti-fic data, a conservative assumption is to assign the dose rate of 

~ 1 rad per day to the lowest observed radiological effect level (LOREL), and the dose rate of 

S, 0.1 rad per day to the no observed radiological effect level (NOREL). 

3.2 Mathematical Models and Assumptions 

When radionuclide contaminants enter aquatic environments, organisms that live and derive their 

food within that environment may be exposed to radiation both internally and externally. 

Organisms that represent the aquatic ecosystem are commonly categorized as either fully aquatic 

(e.g., water weeds, molluscs, crustacea, and fish) or semi-aquatic (e.g., ducks, herons, muskrats, 

and racoons). 

The calculation of internal and external dose rates per unit concentration of radioactivity in water 

for aquatic biota is extremely complex and is highly dependent on numerous factors. These 

include (1) the physkal characteristics of the individual radionuclide in terms of the emission (a, 

p, y), emission energies, and physical half-life; (2) the chemical and biological behavior ofthe 

radionuclide that determines its distribution in water, sediment, and target species; and (3) the 

interactions of species representing various trophic levels of the food web .. For example, a 

predator may consume several different types of prey from several different trophic levels. 

Moreover, many species in the aquatic food chain are highly mobile and can move over 

considerable distances. In turn, this mobility may introduce the species to environments and 

food sources with significantly different radionuclide concentrations. 

These factors mandate the use of models for predicting radiological impacts to the aquatic 

environment and for the estimation of radiation dose rates to selected targets from radionuclides 

external to and within the assessed species. In order to derive the doses from the internal uptake 

of radionuclides, it is conunon practice to use empirically determined bioaccumulation or 

concentration factors. Bioaccumulation factors are the observed ratio of the radionuclide 

concentration in an aquatic organism to that in the water in which the organisms live. It assumes 

the organism has achieved equilibrium with the radionuclides in the water, and is a convenient 
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metric because, once the average radionuclide concentration in water is known, it is possible to 

estimate the average concentration of the radionuclide in organisms in the water. This, in tum, 

can be used to derive the internal dose to the organism. 

A generic methodology for calculating radiation dose rates to aquatic organisms has been 

described by the International Atomic Energy Agency in two separate reports (IAEA 1976, 

1979). This approach is referred to as the point source dose distribution method. The approach 

uses empirically derived dose rate formulas for selected organisms categorized by size. The dose 

rate at a specified point can be obtained by the integration of an appropriate point source dose 

function over the source geometry, which is assumed to be ellipsoid. The dimensions of the 

ellipsoid in turn are used to estimate the fraction of the energy emitted from the radionuclide that 

is absorbed by the organism. Depending on the type of radiation that is emitted (i.e., a, j3, and/or 

y) and whether the radionuclide is internal or external to the organism, the fraction of energy 

absorbed by the organism per disintegration will vary. Presented below are generic equations 

that correspond to the point source dose distribution method for calculating dose rates. 

3.2.1 Generic Dose Rate Formulae 

This section presents the generic methods described by IAEA (1976 and 1979) for assessing 

doses to aquatic organisms, along with the modeling assumptions adopted by the Department of 

Energy and the CRITR computer code (Soldat and Baker 1992) for deriving screening levels. 

Internal Dose Rate. The dose rate (J.!Gy h-1
) from radionuclides accumulated within the organism 

(i.e., internal dose rate) is given by: 

where 

Dintorg = 5.76 x 10-4 Enti>Ca 

5.76 x 10-4 = the conversion factor from MeV dis-1 to J.1Gy h-1 

E = the average emitted energy for alpha, beta, or gamma radiations (MeV dis-') 
n = the proportion of transitions producing an emission of energy E 
<I> = the fraction of the emitted energy absorbed by the organism 
Co= the concentration of the radionuclide in organism (Bq kg-1 wet weight) 
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External Dose Rate from Water. The dose rate (p.Gy h-1
) to the organism from radionuclides in 

the water is derived from the mean dose rate in an effectively infinite (i.e., dimensions much 

greater than the radiation attenuation length) uniformly contaminated source as: 

where 

D ext.w. 5.76 x to-4 En cw 

5.76 x 10-4 = the conversion factor from MeV dis·1 to p.Gy h-1 

E = the average emitted energy for alpha, beta, or gamma radiations (MeV dis-1
) 

n = the proportion of transitions producing an emission of energy E 
Cw = the concentration of the radionuclide in the water (Bq L-1

) 

External Dose Rate from Sediment. Many of the radionuclides released into aquatic ecosystems 

concentrate in sediment to such a degree that sediments are often referred to as sinks. The 

concentration of a given radionuclide in sediment is frequently obtained by multiplying the 

concentration of a radionuclide in water times the distribution coefficient (Kd) for sediment. 

The external dose rate (p.Gy h-1
) to organisms at the sediment-water interphase from 

radionuclides in the sediment is given by: 

where 

Dext.s. = (0.5)(5.76 x 10-4)EnC
8 

0.5 = the geometry factor for the water sediment interphase 
5. 76 x 1 o-4 = the conversion factor from MeV dis·1 to p.Gy h-1 

E = the average emitted energy for alpha, beta, or gamma radiations (MeV dis-1
) 

n = the proportion of transitions producing an emission of energy E 
Cs = the concentration of the radionuclide in sediment (Bq kg·1 wet weight) (or 

Cw Kd where Cw is concentration in water (Bq L-1
) and Kd is the sediment 

distribution coefficient (L kg-1
)) 

From the above equation, it is seen that, for organisms that are deeply immersed in sediment, the 

dose rate from sediment is defined by: 
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3.2.2 Generic Formulae in Common Units. 

Formulae presented by IAEA (1976, 1979) used Standard International units (i.e., becquerels and 

grays). These units may be converted to conventional units of curies and rads for convenience; 

these are the units typically used for reporting radionuclide activities and evaluating exposures. 

Specifically, the converted dose rates (rad d-1
) from an individual radioactive isotope in the 

organism (Dintemal), in the water (Dextemat, w), and in the surface sediment (Dexternat, 5) are given by: 

where 

Dintemal = 5.11 X 10-8 En <I> co 

Dcxtcmal,w = 5.11 X 10-8 En cw 

Dcxtemal s = 2.88 X lo-SE n cs 

C
0 

= the concentration of the radionuclide in the organism (pCi kg-' wet weight) 
Cw = the concentration of the radionuclide in the water (pCi L-1

) 

c. = the concentration of the radionuclide in the sediment (pCi kg·' wet weight) 

The formulae were derived using 0.01 Gy per rad and 2. 703 x 10·" Ci per Bq as the unit 

conversion factors. 

It is important to note that these formulae are the same for each type of radiation (i.e., alpha, beta, 

and gamma), but the dose from each must be calculated separately. That is, the emission energy 

(E) is specific to the isotope and type of radiation. For any given isotope, the total dose rate from 

each pathway is the sum of the dose rates from each type of radiation. For example: 

Dintemal, total = Dintemal, alpha + Dintemal, beta + Dintemal, gamma 

Then, for each isotope, the total dose rate (DTotar) is the sum of the total internal dose (Dintemut, tota1), 

the total external dose from water (Dextemal, w, tota1), and the total external dose from surface 

sediment (D external, s, rota!). 
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3.2.3 Estimates of Dose Based on Contamination Levels ofWater 

If not impossible, it is highly impracticable to obtain estimates of radiation dose to organisms in 

a contaminated, but otherwise natural, environment by direct measurement. Besides cost 

considerations, difficulties with direct measurements include: (1) logistical complications 

imposed by the requirements for a capture - recapture program if a passive dosimeter (e.g., LiF) 

were to be implanted for in situ measurements; (2) limitations imposed by the dosimeter (e.g., 

the ability to assess internal exposure from a and f3 emitters); or (3) errors introduced by the 

variations in external exposure due to the mobility of aquatic organisms in a nonuniformly 

contaminated environment. Collectively, these and other factors limit estimates of dose or dose

rates to modeling methods that require key assumptions. 

Radionuclide Uptake- The Bioaccumulation Factor Approach 

Estimates of internal exposure require an understanding of the distribution and concentration of 

individual radionuclides within target tissues of a given species. For humans, extensive studies 

have been performed that have determined the uptake, distribution, and retention of individual 

radionuclides within discrete tissues of the body. For humans, therefore, definitive dosimetric 

models have been developed that allow reasonably accurate estimates of internal doses that 

would result from the internalization ofradionuclides. However, such detailed data have not 

been developed for other species. 

Radionuclides released into the aquatic environment are assimilated by living organisms. The 

intake of an element by an aquatic organism may be represented by: 

where 

dC 

dt 

Jw 
- C - rC w m 

C = the concentration in the organism 
Cw = the concentration in water 
Iw = the intake rate by the organism 
m = the mass of the organism 
r = the biological elimination rate of the element by the organism 
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This equation has the solution: 

IC 
C(t) ~ [1 - exp( -rt)] 

mr 

Thus, the concentration of the element in the organism will build up with time asymptotically 

approaching an equilibrium value of: 

limC(t) "" 
(--> 00 

The ratio of the concentration in the organism to that in water is: 

cequil :=: Jw 

Cw mr 

This ratio is termed the bioaccumulation factor, BF, and is defined as: 

BF = equilibrium concentrations in organism 
concentration in water 

The preceding derivation also applies to radionuclides except that, in addition to biological 

elimination, losses by radioactive decay must be accounted for by replacing r by r + A. The 

above equations then become: 

IC 
BF = w w [1 - exp - (r+A.)t] 

m(r +A.) 

where 
A = radioactive decay constant 

BF = 
m(r+A.) 
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Under equilibrium conditions and for radionuclides with long half-lives (or when the physical 

half-life of a radionuclide is much longer than its biological half-life), the bioaccumulation factor 

for radionuclides is generally defined as: 

where 

(Likg) 

Cbiotn = radionuclide concentration (pCi/kg fresh weight) in biota or tissue 
Cwatcr = radionuclide concentration in water (pCi/L) 

Bioaccumulation factors reported in the literature may vary by several orders of magnitude 

(NCRP 1991). The values ofBF recommended by the Department of Energy, and adopted as 

default values in the CRITR code, for use with screening models for estimating dose to 

freshwater biota arc listed in Table 3-1. Separate bioaccumulation factors have been identified 

for fish, crustacea, molluscs, and aquatic plants. (Table 3-1 also provides values for the 

biological half-lives of elements (T b) and their fractional uptake from the gut (f1). These values 

are representative of Reference Man but are assumed to apply to secondary aquatic organisms 

such as fish, crustacea, molluscs, and plants.) 

Absorbed Dose 

The above equations define absorbed dose as a function of the emission energy (E) and the 

absorbed fraction (<I>) of the radiation. Values for the absorbed fraction are very complex and 

reflect (1) the type of radiation (i.e., <X, p, andy), (2) whether the radiation is internal or external 

to the organism, and (3) the physical dimensions of the organism. Due to their short range, the 

CRITR code assumes that alpha particles produce no significant external exposure but must be 

assumed to be totally absorbed when internalized. 

For beta and gamma radiation, however, the magnitude of internal and external radiation dose 

rates are strongly affected by the radiation energy and physical dimensions of the organism. 

Table 3-2 provides emission energies for radionuclides with the potential for environmental 

impacts. The calculated absorbed fractions for gamma and beta emission energies are depicted in 

Figures 3-1 through 3-3 and correspond to organisms with mass and physical dimensions cited in 

Table 3-3. 
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It should be noted that the absorbed dose, as calculated in the above equations, does not account 

for the relative biological effectiveness of the different types of radiation. A quality factor is 

normally used to account for the relative biological effectiveness of the different radiation types 

(NCRP 1987; Blaylock et al. 1993). The standard quality factors for exposure ofhumans are 1 

for gamma and beta radiations and 20 for alpha radiations. However, those factors account for 

the potential to cause cancer, which is not an endpoint of concern for natural populations of 

aquatic biota. However, the soft tissue composition of non-human vertebrates is generally 

similar to humans in water content and basic cell structure (NCRP 1991). In the absence of 

standard quality factors for non-human biota, the default values for humans may be used as 

recommended by Blaylock et al. (1993). Thus, and depending upon the biological endpoint 

under consideration, the absorbed dose from alpha emissions may be multiplied by 20 so that the 

total dose rate is normalized for the biological effectiveness of the absorbed dose rate of each 
type of radiation. 
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Table 3-1. Default Bioaccumulation Factors and Human Biological Half-Lives (Tb) and 
Uptake Fractions (f1) Used in CRITR 

Fish Crustacean MoJiusc Plant Tb f, Kd 

-----------------------------L kg-
1
---------------------------------

_____ .. _ .. ..., ___________________________________ 

Ac 330 1000 1000 10000 24000 0.001 450 
Ag 100 200 200 1000 5 0.05 90 
Am 100 100 100 3000 20000. 0.001 5000 
Ar 1 1 1 ] 0 0 
As 200 200 200 200 280 0.5 
Ba 200 200 200 500 65 0.1 60 
Be 10 50 50 200 180 0.005 250 
Bi 15 100000 100000 1500 5 0.05 100 
Bk 50 500 20000 1 65000 0.001 
Br 420 330 330 50 8 1 5 
c 9000 9000 9000 4500 10 1 5. 
Ca 200 2000 2000 1000 16400 0.3 5 
Cd 200 10000 10000 500 200 0.05 80 
Ce 500 1000 1000 4000 563 3E-4 10000 
Cf 25 1000 1000 5000 65000 0.001 
Cl 50 50 50 50 29 1 
Cm 30 1000 1000 IOOOO 24000 0.001 4000 
Co 330 2000 2000 1000 9.5 0.3 5000 
Cr 20 2000 2000 4000 616 0.1 30 
Cs 2000 100 100 500 115 I 1000 
Cu 2500 400 400 2000 80 0.5 5000 
Dy 25 1000 5000 1 700 3E-4 
Er 500 1000 1000 4000 650 3E-4 
Eu 300 3000 3000 5000 635 0.001 500 
F 10 100 100 2 808 1 
Fe 2000 100 100 1000 800 0.1 220 
Ga 1000 10000 10000 I 6 0.001 
Gd 500 2000 5000 1 550 3E-4 
H 1 1 I I 10 1 0 
Hf 40 1000 3000 1 563 0.002 450 
Hg 20000 20000 20000 34000 10 1 
Ho 300 3000 3000 5000 750 3E-4 
I 50 100 100 300 IOO I 10 
In 1000 10000 10000 I 48 0.02 
Ir 50 200 200 200 20 0.01 
K.r 1 1 I 1 0 0 
La 25 1000 1000 5000 500 0.001 
Mn 4000 100000 100000 10000 17 0.1 170 
Mo 10 100 100 1000 5 0.8 
N I l I 1 90 1 
Na 100 100 100 IOO 1} 1 100 
Nb 100 50 50 500 760 0.01 160 
Nd 25 1000 1000 5000 656 3E-4 
Mi 100 500 500 500 667 0.05 400 
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Table 3-1. Default Bioaccumulation Factors and Human Biological Half-Lives (Tb) and 
Uptake Fractions (f1) Used in CRITR (continued) 

Fish Crustacean MoJiusc Plant Tb f, Kd 

--------------------------------L kg-1
-------------------------------

_______________ .,. ___ .. _____________ ,..._ 

Np 2500 30 30 300 39000 0.001 10 
p 170 100000 1100000 500000 257 0.8 9 
Pa 30 30 30 300 41000 0.001 540 
Pb 2000 500 500 2000 1460 0.2 270 
Pd 50 2000 2000 2000 5 0.005 180 
Pm 300 3000 3000 5000 656 3E-4 1000 
Po 50 20000 20000 2000 30 0.1 150 
Pe 25 1000 1000 5000 750 3E-4 
Pu 250 100 ]00 890 65000 0.001 100000 
Ra 50 1000 1000 30000 8100 0.2 500 
Rb 2000 1000 1000 1000 45 1.0 180 
Rh 10 300 300 200 10.4 0.05 
Rn 57 I 1 1 0 0 
Ru 100 300 300 2000 7.3 0.05 55 
s 750 100 100 I 90 0.8 
Sb 200 100 100 1000 38 0.1 45 
Sc 100 1000 1000 10000 30 JE-4 
Se 1000 2000 2000 100 11 0.8 150 
Si 1000 10000 10000 50000 60 0.01 55 
Sm 300 3000 3000 5000 656 3E-4 245 
Sn 1000 10000 10000 50000 35 0.02 130 
Sr 50 100 100 3000 4000 0.3 1000 
Ta 60 3000 3000 I 240 0.001 220 
Tb 25 1000 1000 5000 670 3E-4 
Tc 15 100 100 5000 1 0.8 1 
Te 400 6100 6100 100 15 0.2 5 
Th 100 100 100 3000 57000 2E-4 10000 
Tl 5000 1000 5000 I 5 I 
Tm 500 1000 5000 1 675 3E-4 
lJ 50 100 100 900 100 0.05 50 w 1200 10 10 1200 1 0.3 
Xe I 1 1 1 0 0 
y 25 1000 1000 5000 14000 1E-4 
Yb 200 1000 3000 J 685 3E-4 
Zn 64 10000 10000 20000 933 0.5 500 
Zr 200 50 50 5000 450 0.002 1000 

Sources: Tb: NUREG-0172 (NRC 1977), ICRP-2 (1959), ICRP-10 (1968) 
f1: ICRP-30 Parts I through 4 (1979-1988) 
Biofactors: GENII BJOACH.DAT file dated 7 Mar 90 (Napier et al. 1988) 
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Table 3-2. Default Emission Energies (E) for Selected Radionuclides Used in CRlTR 

Emission Energies (MeV) 

Average Maximum Average Average 
Radionuclide* (yield) Half-life Alpha Betab Beta Gamma 

Antimony- 125 2.77y 6.12e-01 9.93e-02 4.30e-Ol 
Barium-l40 12.74d l.Oie+OO 3.lle-OJ 1.82e-Ol 

Lanthanum- I 40 40.27h 2.20e+OO 5.33e-01 2.31e+OO 
Cerium-141 32.50ld 5.80e-01 1 .70e-01 7.6lc-02 
Cerium- 144 284.3d 3.18c-Ol 9.1 Oc-02 2.07e-02 

Praseodymium-144m (98.22% ofCe-144) 7.2m 4.72e-02 1.27e-02 
Praseodymium- 144 (1.78% ofCe- 144) 17.28m 3.00e+OO 1.2le+OO 3.18e-02 

Cesium-134 2.062y 6.58e-OJ 1.63e-01 1 .55e+OO 
Ccsium-137 30y l.l7e+OO J.87e-01 

Barium-137m (94.6% of 137Cs) 2.55m 6.5Ie-02 5.96e-Ol 
Chromium-51 27.704d 3.86e-03 3.26e-02 
Cobalt-60 5.27ly 3.18e-01 9.65e-02 2.50e+OO 
Europium-154 8.8y 1.85c+OO 2.88e-01 1.22e+OO 
Europium-155 4.96y 2.47e-OJ 6.26e-02 6.05c-02 
Hydrogen-3 12.35y 1.86e-02 5.68e-03 
lodinc-131 8.04d 8.07e-01 1.90e-01 3.80e-01 

Xenon- 131 m ( LJ 1 % of 1- 131) 1 J.9d 1.44e-01 2.00e-02 
Niobium-95 35.15d 1.60e-01 4.44e-02 7.66e-Ol 
Pbosphorous-32 14.29d 1.71 e+OO 6.95e-Ol 
Potassium-40 1.28e+09y 1.32e+OO 5.23e-01 1.56c-Ol 
Ruthenium- I 03 39.28d 7.10e-01 7.45e-02 4.68e-01 

Rhodium-103m (99.7% ofRu-103) 56. 12m 3.80e-02 1.75c-03 
Ruthenium- I 06 368.2d 3.90e-02 l.OOc-02 

Rhodium-! 06 29.9s 3.54e+OO 1.4le+OO 2.01e-01 
Sodium-24 ISh 1.39e+OO 5.53c-OJ 4.12e+OO 
Strontium-90 29.12y 5.46e-01 1.96e-01 

Yttrium-90 64h 2.28e+OO 9.35e-01 1.69e-06 
Technetium-99 213000y 2.95e-OJ I.Ole-01 
Uranium-237 6.75d 2.48e-01 1.94e-01 1.42e-OI 
Zinc-65 243.9d 3.30e-OI 6.87e-03 5.84e-OI 
Zirconium-95 63.98d 1 .23e+OO 1.16e-Ol 7.39e-01 
Plutonium-239 24065y 5.23e+OO 6.65e-03 7.96e-04 
Plutonium-240 6537y 5.24e+OO 1 .06e-02 1.73e-03 
Thorium-232 I.405e+l0y 4.07e+OO 1.25e-02 1.33e-03 

Radium-228 5.75y 5.50e-02 l.69e-02 4.J4e-09 
Actinium-228 6.13h 2.08c+OO 4.60e-OI 9.30e-01 

Thorium-228 1.9131y 5.49e+OO 2.05e-02 3.30e-03 
Radium-224 3.66d 5.78e+OO 2.21e-03 9.89e-03 
Radon-220 55.6s 6.40e+OO 8.91e-06 3.85e-04 
Polonium-216 0.15s 6.9le+OO 1.61 e-07 1.69e-05 
Lead-212 10.64h 5.86e-Ol l.75e-Ol 1.48e-Ol 
Bismuth-212 60.55m 2.22e+OO 2.26e+OO 4.69e-01 1.85c-Ol 
Polonium-212 (64.07% ofBi-212) 0.305us 8.95e+OO 
Thallium-208 (35.93% ofBi-212) 3.07m 2.38e+OO 5.91e-OI 3.36e+OO 

Americium-241 432.2y 5.57e+OO 5.19e-02 3.24e-02 
Neptunium-237 2.14e+06y 4.84e+OO 6.85c-02 3.43e-02 

Protactinium-233 27d 5.68e-OI 1.95e-Ol 2.03e-01 
Uranium-233 158500y 4.89e+OO 6.08e-03 1.31e-03 
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Table 3-2. Default Emission Energies (E) for Selected Radionuclides Used in CRITR 
(continued) 

Emission Energies (MeV) 

Average Maximum Average Average 
Radionuclide* (yield) Half-life Alpha Betab Beta Gamma 

Thorium-229 7340y 4.95e+OO 1. 14e-01 9.54e-02 
Radium-225 14.8d 3.20e-OI l.07e-01 1.37e-02 
Actinium-225 IOd 5.86e+OO 2.17e-02 1.79e-02 
Francium-221 4.8m 6.4le+OO 9.8le-03 3.10e-02 
Astatine-217 0.0323s 7.19e+OO 3.66e-05 3.08e-04 
Bismuth-213 45.65m 1 .29e-Ol 1.42e+OO 4.40c-Ol 1.33e-01 
Polonium-213 (97.84% ofBi-213) 4.2us 8.54e+OO 
Lead-209 (2.16% ofBi-213) 3.253h 6.37e-Ol 1.98e-Ol 

Uranium-238 4.468e+09y 4.26e+OO l.OOe-02 1.36e-03 
Thorium-234 24.Jd 1.93e-01 5.92e-02 9.34e-03 
Protactinium-234m 1. 17m 1.50e+OO 8.20e-OJ 1.13e-02 
Protactinium-234 6.7h 1.40e+OO 4.22e-0] 1.75e+OO 

Uranium-234 2.445e+05y 4.84e+OO 1.32e-02 l.73e-03 
Thorium-230 7.7e+4y 4.74e+OO 1.46e-02 1.55e-03 
Radium-226 1600y 4.86e+OO 3.59e-03 6.74e-03 

Radon-222 3.8235d 5.59e+OO 1.09e-05 3.98e-04 
Polonium-218 3.05m 6.1 1e+OO 1.42e-05 9.12e-06 
Lead-214 (99.98% ofpo-218) 26.8m 9.80e-O I 2.91e-Ol 2.48e-Ol 
Astatine-218 (0.02% ofPo-218) 2s 6.82e+OO 4.00e·-02 6.72e-03 
Bismuth-214 (100% ofPb-214 & At-218) 19.9m 3.27e+OO 6.48e-01 1.46e+OO 
Polonium-214 164.3us 7.83c+OO 8.19e-07 8.33e-05 

Lead-210 22.3y 6.30e-02 3.80e-02 4.8Je-03 
Bismuth-21 0 5.012d 1.16e+OO 3.89e-01 

Polonium-2 10 138.38d 5.40e+OO 8.18c-08 8.50e-06 
Uranium-235 7.038e+08y 4.47e+OO 4.80e-02 1.54e-01 

Thorium-231 25.52h 3.05c-01 I .63e-OJ 2.55e-02 
Protactinium-231 3.276e+04y 5.04e+OO 6.28e-02 4.76e-02 
Actinium-227 21.773y 6.91e-02 4.30e-02 1.56e-02 2.31 e-04 

Thorium-227 (98.62% of At-227) 18.718d 5.95e+OO 4.57e-02 1.06e-Ol 
Francium-223 ( 1.38% of At-227) 21.8m 1.15e+OO 3.9le-Ol 5.88e-02 
Radium-223 (100% ofTh-227 & Fr-223) Jl.434d 5.75c+OO 7.46e-02 1.33e-01 
Radon-219 3.96s 6.88e+OO 6.30e-03 5.58e-02 
Polonium-215 0.178e-02s 7.52e+OO 6.30e-06 1.76c-04 
Lead-21 I 36.1m 1.39e+OO 4.54e-01 5.03e-02 
Bismuth-211 2.14m 6.68e+OO 6.00e-Ol 9.78e-03 4.66e-02 
Thallium-207 (99.72% ofBi-21 1) 4.77m 1.44c+OO 4.93e-01 2.2]e-03 
Polonium-21 I (0.28% ofBi-21 1) 0.516s 7.59e+OO 1.69e-04 7.79e-03 

Curium-244 18.1 Jy 5.89e+OO 8.59e-03 1.70e-03 
Plutonium-238 87.74y 5.58e+OO 1.06e-02 l.Sie-03 

" Selected isotopes are those presented in Blaylock et al. ( 1993) plus several minor daughter products and Cm-244 
and Pu-238. Indented radionuclides are the daughter products of the preceding long-lived radionuc1ide, as 
presented in Blaylock et al. (1993). Yields, half-lives, and average energies are from ICRP (1983). 

b Maximum beta energies presented are from The Health Physics and Radiological Health Handbook and its 1986 
supplement (Shleien and Terpilak 1984, 1986). The exception is actinium-228, which is from Kocher (1981). 
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Figure 3-1. Derived Absorbed Fractions as a Function of Gamma Energy 
for Small Fish, Large Insects and Molluscs, and Small 
Insects and Larvae (Source: NCRP 1991) 
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Figure 3-2. Derived Absorbed Fractions as a Function of Gamma Energy 
For Large Fish (Source: NCRP 1991) 
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Figure 3-3. Derived Absorbed Fractions as a Function of Beta Energy 
for Small Fish, Large Insects and Molluscs, and Small 
Insects and Larvae (Source NCRP 1991) 

Table 3-3. Dimensions of Organisms Representing Different Size Categories Used in the Point 
Source Dose Distribution Methodology for Estimating Radiation Doses 

Small insects and larvae 

Large insects and molluscs 

Small fish 

1.6 x w·s 

1.0 X 10·3 

2.0 X 10·3 

Large fish turtles 1.0 

Source: NCRP Report No. 109, 1991 
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3.3 A Simplified Method for Calculating Internal and External Dose Rates to Aquatic 

Species 

In 1974, Soldat et al. introduced dose models and a computer code (CRITR) for calculating 

radiation doses to aquatic organisms and their predators (Soldat et al. 197 4). These models, 

which were updated in 1992 (Soldat and Baker 1992), provide a simplified method for estimating 

doses to the two groups of aquatic organisms using a restricted number ofparameters related to 

the concentration ofradionuclides in water at a specific location. For the first group or fully 

aquatic species (i.e., water weeds, molluscs, crustacea, and fish), the equilibrium body burden 

(and internal dose) is simply determined from water concentration by application of the 

appropriate bioaccumulation factor. For the second or semi-aquatic group of organisms (e.g., 

ducks, muskrats, etc.), the main source of internal radionuclides is the consumption of organisms 

of the first group. 

For both groups of organisms, the contaminant radionuclides are assumed to be uniformly 

distributed throughout the body and in the surrounding medium of water. The contamination 

level in sediment is assumed to be that pf water multiplied by the corresponding Kd value. 

This section presents a summary of the basic model equations and lookup tables of the required 

input parameters needed to calcul~te dose from both internal and external sources as adopted by 

the DOE and the CRITR code. 

3.3.1 Estimates oflnternal Dose for Primary and Secondary Aquatic Organisms 

Radionuclide concentrations in primary organisms can be calculated directly from the water 

concentrations and bioaccumulation factors. The primary indicator organisms considered are 

fish, crustacea, molluscs, and plants. Radionuclide concentrations for secondary organisms can 

be calculated from their diet of primary organisms. Representative secondary birds and 

mammals were selected such that each primary organism would be in the diet of at least one 

secondary organism. Predatory birds and mammals commonly selected arc herons (fish-eating), 

raccoons (crustacea-, mollusc-, or fish-eating), muskrats (plant-eating), and ducks (plant- or fish

eating). 

Primary Organisms. The internal total-body dose rate to an organism for N radionuclides is 

given as 
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where 
Rc = dose rate to total body of organism c (rad d-1

) 

E. = effective absorbed energy rate for nuclide i per unit activity in organism c 
I,C 

(kg rad Ci"1d"1
) . 

E = E- MeV dis-13.70El0dis s·1 Ci"1 x 86,400s d-1 x 1.602E-llkgradMeV"1 
I,C 1,e 

= 5.12E4 E;,c 

where E is the effective absorbed energy per disintegration for nuclide I in organism c from all 

radiation emissions, and 

b;,c = specific body burden of nuclide I in organism c (Ci kg- 1
) 

For a primary organism, 

where C;c is the concentration of nuclide i in the water to which organism cis exposed (Ci m·3
), 

and BF; cis bioaccumulation factor for nuclide i and organism c (m3 kg-1
). (Note: the water 

concentration has already been corrected for dilution and radioactive decay during transit from 

the point of release into the receiving water body to the region of the organism's habitat.) 

Combining equations yields the dose rate in rad d-1 to the primary organism: 

N 

Rc = L ci,cBFi,cEi,c 
I= 1 

Secondary Organism. For the secondary organism, it is possible to write an expression for a 

single radionuclide equating the change in body burden for the uptake and removal of the 

radionuclide 
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where 

dt 

b" = specific body burden of the secondary organism (Ci kg-1
) 

P = rate of uptake ofradionuclide by body of organism (Ci d-1
) 

A. = (Ab + A.r) effective decay constant in secondary organism, ( d-'), where Ab = 
1 n(2)/T b is the biological removal rate constant for the nuclide in the 
secondary organism and A..= ln(2)/Tr is the radiological decay constant 
for the nuclide 

M = mass of secondary organism (kg) 

The secondary organism uptake rate is given by 

where 

P = b U!J 

b =body burden of primary organism (Ci kg-1
) 

U = intake rate of primary organism by predator (kg d-1
) 

f1 = fraction of radionuclide initially retained in total body of secondary organism 
(unitless) 

Solving the equation with bs = 0 when t = 0: 

b s = P (1-e -A- 1~) 
M A. 

where T e is the period of exposure (d). 

Then, for a secondary organism c, the dose rate in terms of the body burden b; of the primary 

organism for N radionuclides is 

where 
Uc = intake rate of primary organism by secondary organism c (kg d-1

) 

A;,c = effective decay constant of nuclide i in secondary organism c ( d-1
) 

me = mass of secondary organism c (kg) 
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In the absence of species-specific data, the removal constants, A.i,c• and uptake fractions, f1,i> are 

taken to be that of Standard Man as derived by the International Commission on Radiological 

Protection. See Table 3-4 for a list of representative values. The values of effective energy, Ei,c• 

depend on knowing the effective radius of the organism. Table 3-4 gives values for the energies 

in MeV dis-1 for selected nuclides and radii. Energies for radii falHng between these values may 

be found by linear interpolation. However, for most estimates, selecting the energy associated 

with the radius closest to that of the organism suffices. The exposure time, Te, is usually 

assumed to be one year for regulatory purposes, and the water concentration is averaged over one 

year. These doses to organisms may be obtained by hand calculation as illustrated below. 

Sample Calculation for Internal Dose Estimates 

As an example of how this methodology may be applied to some representative aquatic biota, an 

estimate of the internal dose rate is derived from 137Cs to a fish residing in water having the 

concentration of 100 pCi per liter or l.OE-7 Ci m-3 and to a heron whose total diet consists of 

such fish. The radiological decay constant for 137Cs is 6.33E-5 d-1 (half-life of30.0 y). 

The solution is as follows. First, the body burden of the fish is calculated. The bioaccumulation 

factor for fresh-water fish is obtained from Table 3-1 for cesium: 2000 L kg-• or 2 m3 kg-1
• The 

body burden of the fish is then 

bflsh = l.OE-7 Ci m-3 
X 2m3 kg·J = 2.0E-7 Ci kg-1 

Table 3-5 shows the effective radius of a reference fish to be 5 em. According to Table 3-5, the 

energy absorbed in this radius for 137 Cs is 0.316 MeV dis·1
• Then the dose rate is 

Rfish = 2.0E-7 Ci kg-/ X (5.12E4 X 0.316) kg rad Ci'1 a1 

= 3.2£-3 rad a1 

The internal dose to the heron is estimated from Equation 23. As seen in Table 3-5, the typical 

heron has a mass of 5 kg and an effective radius of 10 em and eats 0.6 kg offish per day. From 

Table 3-4, the effective energy of the secondary organism (heron) with an effective radius of 10 

em is 0.388 MeV dis-1
• 

E = 5.12£4 X 0.388 = 1.99£4 kg rad ez-l rl1 
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The biological half-life is 115 d from Table 3-1, which can be converted to a loss rate: 0.693/115 

d = 6.03E-3 d.1
• 

Thus, the effective decay rate is 

A.= 6.33E-5 + 6.03E-3 = 6.09E-3 a1 

Substituting the above values and the uptake fraction of 1.0 for cesium from Table 3-1 into the 

equations, the following dose rate for heron is calculated: 

R = (2.0E-7Cikg- 1X0.6kgd-1xl.O)[(l- exp( -6.09E-3r1x365d)](I.99E4kgradci-1 d- 1
} 

heron 5kg X 6.09E~3d- 1 

= 0.07 rad a-] 

3.3.2 External Dose Rates from Water and Sediment 

The methods used for ca1culating external radiation dose rates to aquatic organisms from 

exposure to water and sediment are similar ~o those used in calculating doses to man. The 

external pathways for a crawling or fixed organism such as a crab pr clam include immersion in 

water and contact with bottom sediment. From Soldat et al. (1974), the water immersion dose 

rate from N nuclides is 

N 

L ci,cDFinuners,IFexp 
;~ 1 

where DF;mmer•,i is the water immersion dose factor for nuclide i, rad d-1 per Ci m-3
, and F cxp is the 

exposure fraction (unitless). 

The model for the direct irradiation dose from bottom sediment or mud is similar to the shoreline 

dose equation ofSoldat et al. (1974). For Nnuclides, the dose rate in rad d-1 is 

N 

Rsed :=: F sedF rnfFexp L ci,CDF gnd,l(l-exp -i..TT•)J),r 
1=1 
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where 
F sed= sediment deposition transfer factor, 0.07 Ci m·2 d-1 Ci-1 m3 (Soldat et al. 

1974) 
F ruf =geometry-roughness factor (unitless) of0.2 is assumed 
DF d.= ground irradiation dose factor for nuclide I, rad d-1 Ci-1 m2 

gn ,l 

Ts =time sediment is exposed to contaminated water, d 

The· remaining parameters in the above equations were defined for the internal dose equation. For 

annual exposures, the resulting dose rate would be multiplied by the number of days in a year 

(365). Ts would be 1 year or 365 days. The geometry-roughness factor modifies the "infinite 

plane" dose factor to account for the height of the organism above the surface, the relative size of 

the contaminated area, and the roughness of the surface, which causes scattering of the photons 

emitted from the sediment surface. The exposure fraction is the fraction of time the organism 

spends exposed to the medium. 

For an organism such as a fish, which spends 100% of its time immersed in water, the exposure 

fraction would be 1; for a clam or crayfish living on the bottom, the water exposure geometry 

would be similar to that ofthe water surface. For ducks, geese, and other surface-swimming 

animals, half of the immersion dose may be used as an estimate of external dose. If the animal 

spends time on the shore, a fraction of the sediment dose may be included. This factor may vary 

between one-fourth and one-half, depending on the habits of the animal. Table 3-5 lists some 

typical exposure fractions. The roughness factor is assumed to be 0.2 - the normal shore-width 

factor for humans standing on the shore of a river. 

Sample Calculation for External Dose Rate 

As an example of estimating the external dose rate, consider the 137Cs dose to a fish and to a 

muskrat residing in and near the surface water with the same concentration of 137Cs as in the 

previous example. The fish is assumed to feed on the bottom 50% of the time. The muskrat, as 

shown in Table 3-5, spends a third of its time on the shore and a third totally immersed in the 

water. For these creatures, the external dose comes from both immersion in the surrounding 

water and from sediment. 

For the immersion dose rate, Equation 24 is used, with the dose factor for water immersion 

(taken from Table 5-1) of 18.0 rad d-1 Cf1 m 3
• 
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R. = 1.0E-7 Ci m"3 
X 18.0 rad a1 Ci .] m3 

rmmers 

= 1.80 E-6 rad d ·I 

The sediment dose rate is estimated as follows; the value for A.= 6.33E-5 d-1 as previously 

determined. Thus, 

[l -6.33E-sd-1(365d)] 
Rsed "" (1.0E-1Cim -3)(0.07Cim -2 a··t Ci-t m 3)(0.2)(167raa a-1Ci - 1m 2)x..!:-.-_e_x4.p ____ --'!. 

6.33E-sa- 1 

= 8.45E-5 rad a-t 

For the fish, the total external dose consists ofup to 100% immersion and 50% sediment: 

RFishtotalext. = (1.80E-6)(1) + (8.45£-5)(0.5) rad d"1 

= 4.40£-5 rad a1 

For the muskrat, the total external dose rate is one-third water immersion and one-third sediment: 

RMuskrattota!ext = (1.80£-6)(0.33) + (8.45£-5)(0.33) rad a1 

= 2.85E-5 rad a1 
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Table 3-4. Half-Lives and Energies (MeV dis"1
) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 

Factors 

: ___ , 
Dose R~t~ Fa~tors _ · 

·' 

··~ . . . . .fne;gy by RaWu-<on>l . ' ·' ··' r Imme_:-ioO · s.di~ent 
.. . . • :· , . ·• .. · -. , · .· · .. > ... :.:·.•:·. •.• . . . . · .· (radd>per .. (radd .per 

RadiQnucii!le:l> Jia(f.,;lift!· ,:\1 : -l -.~2-·,.~~J. 3 ~ .I 5 · 1. · · · 7 ... J- :::{(}'··{: . 20 · I 30. · · ·~cilnrr ·\:· . Ci!nh · 

H-3 
C-14 
N-13 
F-18 
Na-22 

Na-24 
P-32 
Ar-39 
Ar-41 
Sc-46 

Cr-51 
Mn-54 
Mn-56 
Fe-55 
Fe-59 

Co-57 
Co-58 
Co-60 
Ni-63 
Ni-65 

12.35 y 0.0058 
5730 y 0.05 

9.965 m 0.538 
109.77m 0.285 
2.602 y 0.286 

15.00h 0.712 
14.29 d 0.695 

269 y 0.194 
1.827 h 0.519 
83.83d 0.197 

27.704 d 0.00222 
312.5 d 0.0364 

2.5785 h 0.875 
2.7 y 0.00726 

44.529 d 0.171 

270.9 d 0.0390 
70.80 d 0.0728 
5.271 y 0.195 

96y 0.0176 
2.520 h 0.641 

0.0058 
0.05 
0.557 
0.304 
0.325 

0.771 
0.695 
0.194 
0.541 
0.232 

0.00276 
0.0514 
0.904 
0.00726 
0.191 

0.0409 
0.0905 
0.237 
0.0176 
0.651 

0.0058 
0.05 
0.587 
0.334 
0.387 

0.868 
0.695 
0.194 
0.576 
0.290 

0.00363 
0.0758 
0.951 
0.00726 
0.224 

0.0439 
0.119 
0.306 
0.0176 
0.666 

0.0058 
0.05 
0.646 
0.391 
0.507 

1.05 
0.695 
0.194 
0.642 
0.399 

0.00529 
0.122 
1.04 
0.00726 
0.286 

0.0496 
0.174 
0.437 
0.0176 
0.695 

0.0058 
0.05 
0.701 
0.444 
0.619 

1.23 
0.695 
0.194 
0.705 
0.501 

0.00685 
0.166 
l.l3 
0.00726 
0.346 

0.0550 
0.226 
0.560 
0.0176 
0.723 
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0.0058 
0.05 
0.777 
0.518 
0.775 

1.48 
0.695 
0.194 
0.793 
0.644 

0.00901 
0.227 
1.24 
0.00726 
0.428 

0.0626 
0.297 
0.732 
0.0176 
0.762 

0.0058 
0.05 
0.983 
0.717 
1.20 

2.19 
0.695 . 
0.194 
1.04 
1.03 

0.0149 
0.392 
1.57 
0.00726 
0.655 

0.0840 
0.492 
1.21 
0.0176 
0.869 

0.01 
0.05 
1.13 
0.861 
1.51 

2.74 
0.695 
0.194 
1.22 
1.32 

0.0191 
0.512 
1.82 
0.00726 
0.824 

0.100 
0.633 
1.56 
0.0176 
0.949 

0 
0 

3.04E+01 
2.96E+Ol 
6.66E+Ol 

1.41E+02 
0 
0 

3.95E+Ol 
6.25E+Ol 

9.51E-Ol 
2.58E+Ol 
5.51E+01 
7.84E-04 
3.67E+Ol 

3.94E+OO 
2.99E+Ol 
7.73E+01 

0 
1.70E+Ol 

0 
0 

2.88E+02 
2.79£+02 
5.75E+02 

9.75E+02 
0 
0 

3.15E+02 
5.32E+02 

9.34E+OO 
2.30E+02 
4.38E+02 
6.05E-02 
3.01E+02 

3.92E+Ol 
2.70E+02 
6.22E+02 

0 
1.36E+02 



Table 3-4. . Half-Lives and Energies (MeV dis-1
) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 

Factors (Continued) 

Radionuclide. 

Cu-64 
Zn-65 
Zn-69M+D 
Zn-69 
As-76 

Br-82 
Br-83+0 
Br-84 
Br-85 
Kr-83M 

Kr-85M 
Kr-85 
Kr-87 
Kr-88 
Rb-86 

Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 

·;·:· . ·>;' 

... : J~.Uersion 
. . . (ra~ d? p¢1"( 
Half"life · ~d/m2' .·· 

12.701 h 0.133 
243.9 d 0.0289 
13.76 h 0.0400 

57 m 0.32 
26.32 h 1.1 

35.30 h 0.248 
2.39 h 0.363 

31.80 m 1.3 I 
2.87 m 1.04 
1.83 h 0.0438 

4.48 h 0.245 
10.72 y 0.224 
76.3 m 1.21 
2.84 h 0.449 

18.66 d 0.666 

17.8 m 2.15 
15.2 m 0.694 
50.5 d 0.564 

29.12y 1.14 
9.5 h 0.702 

0.137 
0.0289 
0.0400 
0.32 
1.1 

0.294 
0.363 
1.34 
1.04 
0.0438 

0.248 
0.224 
1.24 
0.475 
0.668 

2.16 
0.733 
0.564 
l.l4 
0.721 

0.143 
0.0544 
0.0603. 
0.32 
1.1 

0.368 
0.364 
1.39 
1.04 
0.0438 

0.252 
0.224 
1.27 
0.517 
0.671 

2.18 
0.797 
0.564 
1.14 
0.752 

0.154 
0.0846 
0.0842 
0.32 
1.1 

0.510 
0.364 
1.47 
1.04 
0.0438 

0.260 
0.244 
1.34 
0.599 
0.676 

2.21 
0.919 
0.564 
1.14 
0.812 

0.165 
0.113 
0.107 
0.32 
l.I 

0.643 
0.364 
1.56 
1.04 
0.0438 

0.268 
0.224 
1.41 
0.677 
0.680 

2.24 
1.03 
0.564 
J.J4 
0.867 

. 3-27 

0.180 
0.153 
0.138 
0.32 
1.1 

0.828 
0.365 
1.67 
1.04 
0.0438 

0.279 
0.:225 
1.50 
0.786 
0.687 

2.28 
1.20 
0.564 
1.14 
0.944 

0.220 0.249 
0.261 0.342 
0.221 0.282 
0.32 0.32 
I.l l.l 

1.33 
0.366 
2.00 
1.04 
0.0438 

0.309 
0.225 
1.77 
1.09 
0.705 

2.40 
1.64 
0.564 
l.l4 
1.15 

1.70 
0.367 
2.25 
1.04 
0.438 

0.331 
0.225 
1.97 
1.33 
0.719 

2.49 
1.95 
0.564 
1.14 
1.31 

5.64£+00 
I.80E+Ol 
1.48£+01 
1.79£-04 
1.31E+Ol 

8.1IE+OI 
2.23£-01 
6.05£+01 
2.06£+00 
3.29£-03 

4.99£+00 
6.66£-02 
2.64E+Ol 
6.71£+01 
2.93£+00 

2.12£+01 
6.74£+01 
4.25£-03 

0 
2.12E+Ol 

..,---,-,-.-·-.-~ 

5.34£+01 
1.50E+02 
1. 19E+02 
1.73£-03 
1.17£+02 

7.12£+02 
2.10£+00 
4.36£+02 
1.79£+01 
3.12£-01 

4.93£+01 
6.30£-01 
2.03£+02 
4.85£+02 
2.46£+01 

1.58£+02 
5.21£+02 
3.73£-02 

0 
1.85£+02 



Table 3-4. 

Radio nuclide 

Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 

Y-93 
Xr-95 
Xr-97 
Nb-95 
Nb-97 

Mo-99+D 
Tc-99M 
Tc-99 
Tc-101 
Ru-103+D 

Ru-105+0 
Ru-106+0 
Rh-105 
Pd-l09+D 
Ag-110M+D 

Half-Lives and Energies (MeV dis·) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 
Factors (Continued) 

v 

· Do~e, ~~ltt~ Factors 
. · .... ·. . . . · ItiJme~~i;·~·:;':, ·· ·.~·7din;e~t,, · 

. (r~dd" .per. (ra.d:~r:per 
Half-life. 1.4 ·· Cifm3Y ·. _ · Ci/IId 

2.71 h 0.249 
64.0 h 0.939 

49.71 m 0.518 
58 51 d 0.590 
3.54h 1.47 

10.1 h Ll8 
63.98 d 0.227 
16.90 h 0.763 
35.15d 0.0767 
72.1 m 0.500 

66.0 h 0.419 
6.02 h 0.132 

2.13E5y 0.084 
14.2 m 0.485 

39.28 d 0.116 

4.44 h 0.496 
368.2 d 1.44 
35.36 h 0.158 

13.427 h 0.389 
249.9d 0.188 

0.272 
0.939 
0.0615 
0.590 
1.47 

!.18 
0.254 
0.778 
0.0906 
0.512 

0.423 
0.134 
0.084 
0.492 
0.125 

0.508 
1.44 
0.159 
0.389 
0.235 

0.310 0.381 
0.939 0.939 
0. 0773 0.1 07 
0.591 0.591 
1.48 1.49 

1.18 
0.297 
0.802 
0.113 
0.532 

0.430 
0.138 
0.084 
0.503 
0.140 

0.527 
1.45 
0.162 
0.389 
0.311 

l.l9 
0.380 
0.848 
0.156 
0.570 

0.444 
0.144 
0.084 
0.524 
0.168 

0.563 
1.46 
0.167 
0.389 
0.456 

0.449 
0.939 
0.135 
0.591 
1.51 

1.19 
0.458 
0.891 
0.197 
0.606 

0.457 
0.150 
0.084 
0.543 
0.194 

0.597 
1.47 
0.172 
0.389 
0.593 
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0.543 
0.939 
0.174 
0.591 
1.52 

1.20 
0.565 
0.951 
0.253 
0.656 

0.475 
0.158 
0.084 
0.570 
0.230 

0.644 
1.49 
0.179 
0.390 
0.782 

0.805 
0.939 
0.280 
0.592 
1.57 

1.22 
0.857 
l.l1 
0.405 
0.790 

0.524 
0.181 
0.084 
0.643 
0.328 

0.772 
1.53 
0.198 
0.390 
1.30 

1.00 
0.939 
0.355 
0.592 
1.61 

1.23 
1.07 
1.23 
0.515 
0.887 

0.561 
0.199 
0.084 
0.697 
0.399 

0.865 
1.56 
0.212 
0.391 
1.68 

4.11E+01 
0 

1.59E+01 
1.11£-01 
7.81£+00 

2.88£+00 
2.25E+Ol 
6.58E+OO 
2.35E+OO 
2.01£+01 

4.74E+OO 
4.08E+OO 
1.69E-05 
1.04£+01 
1.44E+Ol 

2.38E+OI 
0 

2.34E+OO 
2.05£-02 
8.41E+Ol 

3.26£+02 
0 

!.50E+02 
9.07£-01 
6.63E+Ol 

2.34E+Ol 
2.05E+02 
4.77E+Ol 
2.13E+02 
1.86E+02 

4.38E+Ol 
4.05£+01 
1.72E-04 
1.01E+02 
1.37E+02 

2.21E+02 
0 

2.30E+Ol 
1.95E-Ol 
7.34E+02 



Table 3-4. 

Radionuclide ·.· 

Ag-111 
Sn-125 
Sb-124 
Sb-125 
Sb-127 

Te-l 25M 
Te-l 27M 
Te-127 
Te.-129M+D 
Te-129 

Te-131 
Te-132 
Te-133M+D 
Te-134 
1-129 

Te-l31M 
1-130 
I-13 I 
I-132 
I-133 

Half-Lives and Energies (MeV dis"1
) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 

Factors (Continued) 

.•. <.·{if,~:' ·y;" . -: · .nose: Rate :Factor:s ..• 
. ; . 

·. . . ........ ··.·.· .... . · .. -

Energy by Radius (~m) ·. -<·, •: . Immersion ·. Sedimel)t 

. • • · ·'· · •·' ·-:- ·: · .. ·,. -..:_\ _,".:::'-•.'·; ·' ~'(btd d'1 per (ntd d~1 p(lr . 
· ·Half-life. , ·: ··1.4.- 2 3' 5 7 10 ' '20 '30' .' Ciim3) . . Ci/ij12

)'' . .. .. .. -: .. •·' . ·.• ;,._ . . ., 

7.45 d 0.361 0.362 0.362 0.364 0.365 0.367 0.372 0.376 7.95E-Ol 7.78E+OO 
9.64 d 0.906 0.907 0.910 0.914 0.919 0.925 0.942 0.954 9.59E+OO 7.97E+01 

60.20 d 0.459 0.491 0.544 0.644 0.739 0.871 1.24 1.51 5.89E+Ol 4.82E+02 
2.77 y 0.105 0.113 0.126 0.150 0.173 0.205 0.291 0.353 1.27E+Ol 1.21E+02 
3.85 d 0.433 0.448 0.472 0.518 0.561 0.620 0.782 0.899 2.00E+Ol 1.86~+02 

58 d 0.111 0.111 0.112 0.112 0.112 0.113 0.113 0.114 3.40E-01 5.75E+OO 
109 d 0.00197 0.00197 0.00197 0.00!98 0.00199 0.00200 0.00203 0.00205 1.09E-Ol 1.83E+OO 

9.35 h 0.223 0.223 0.223 0.223 0.223 0.224 0.224 0.224 1.45E-Ol 1.40E+OO 
33.6 d 0.599 0.601 0.605 0.612 0.619 0.627 0.651 0.667 1.03E+OO l.OlE+Ol 
69.6m 0.535 0.538 0.541 0.548 0.555 0.563 0.585 0.601 1.63E+OO 1.56E+Ol 

25.0m 0.786 0.791 0.800 0.817 0.833 0.855 0.916 0.961 1.29E+Ol l.l9E+02 
78.2 h 0.121 0.125 0.131 0.143 0.154 0.169 0.211 0.242 6.66E+OO 6.79E+Ol 

55.4 m 0.502 0.542 0.605 0.726 0.840 0.998 1.43 1.74 6.93E+Ol 6.00E+02 
41.8 m 0. I 14 0.117 0.122 0.130 0.138 0.148 0.175 0.194 2.64E+Ol 2.49E+02 

l.57E7 y 0.0602 0.0628 0.0652 0.0694 0.0728 0.0769 0.0844 0.0872 2.93E-Ol 6.03E+OO 

30 h 0.269 0.291 0.327 0.369 0.460 0.550 0.796 0.978 4.4IE+Ol 3.86E+02 
12.36 h 0.388 0.427 0.490 0.611 0.724 0.881 1.31 1.61 6.47E+01 5.97E+02 
8.04 d 0.206 0.213 0.224 0.245 0.266 0.293 0.368 0.422 1.14E+Ol UIE+02 
2.30 h 0.581 0.624 0.693 0.826 0.950 l.l2 1.59 1.94 7.0IE+Ol 6.27E+02 
20.8 h 0.467 0.478 0.497 0.533 0.566 0.613 0.738 0.829 1.82E+Ol 1.69E+02 
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Table 3-4. 

Radionuclide 

I-134 
I-135 
Xe-131M 
Xe-133M 
Xe-133 

Xe-135M 
Xe-135 
Xe-137 
Xe-138 
Cs-134M 

Cs-134 
Cs-135 
Cs-136 
131Cs+D 
Cs-138 

Cs-139 
Ba-139 
Ba-140 
Ba-141 
Ba-142 

Half-Lives and Energies (MeV dis-1
) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 

Factors (Continued) 

<: • l ·~,. · D~$e·Rate Factprs: 
I I ~nergy by Radiu. (om} ..... ···.. ·• : i f;r,;~,, (!:ia~~# 

Half-life ·. 1.4 I 2 .I 3 I 5 I 7 I· 10 '·:' ·~:£6\: l,.,•·§fQ'i ·. ···~.GJtm3). . . . citll12}'> 

52.6 m 0.779 
6.61 h 0.481 
11.9 d 0.136 

2.188 d 0.176 
5.245 d 0.137 

15.29m 0.118 
9.09 h 0.330 

3.84 m 1.68 
14.17 m 0.505 

2.90 h 0.0483 

2.062 y 0.230 
2.3E6 y 0.058 

13.1 d 0.233 
30.3 y 0.257 

32.2 m 1.18 

9.4 m 1.61 
82.7 m 0.927 
12.74 d 0.315 

18.27 m 1.10 
10.6 m 0.601 

0.838 
0.514 
0.136 
0.177 
0.137 

0.126 
0.335 
1.68 
0.527 
0.0496 

0.259 
0.058 
0.273 
0.267 
1.22 

1.61 
0.927 
0.320 
1.11 
0.622 

0.934 
0.566 
0.136 
0.178 
0.138 

0.139 
0.342 
1.68 
0.562 
0.0517 

0.306 
0.058 
0.337 
0.284 
1.27 

1.62 
0.929 
0.328 
1.12 
0.656 

1.12 
0.667 
0.137 
0.180 
0.140 

0.163 
0.355 
1.69 
0.630 
0.0558 

0.396 
0.058 
0.458 
0.316 
1.38 

1.64 
0.931 
0.343 
1.16 
0.722 

1.29 
0.761 
0.137 
0.182 
0.141 

0.186 
0.368 
I. 70 
0.694 
0.0597 

0.480 
0.058 
0.573 
0.346 
1.48 

1.66 
0.933 
0.357 
1.19 
0.783 
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1.53 
0.893 
0.137 
0.184 
0.143 

0.217 
0.386 
1.71 
0.784 
0.0652 

0.596 
0.058 
0.732 
0.388 
1.62 

1.68 
0.936 
0.376 
1.23 
0.869 

2.19 
1.26 
0.138 
0.191 
0.148 

0.302 
0.434 
1.74 
1.04 
0.0805 

0.913 
0.058 
1.17 
0.500 
2.02 

1.75 
0.944 
0.428 
1.36 
1.10 

2.67 
1.53 
0.139 
0.196 
0.152 

·o.363 
0.469 
1.76 
1.23 
0.0922 

1.14 
0.058 
1.49 
0.582 
2.32 

1.79 
0.950 
0.465 
1.44 
1.28 

8.16E+01 
4.96E+Ol 
2.85E-01 
9.23E-01 
I.15E+OO 

1.28E+01 
7.51E+OO 
5.67E+OO 
3.73E+Ol 
6.58E-Ol 

4.74E+01 
0 

6.68E+Ol 
1.80E+Ol 
7.56E+Ol 

9.89E+OO 
l.IOE+OO 
5.62E+OO 
2.74E+Ol 
2.79E+01 

7.07E+02 
3.97E+02 
5.01E+OO 
1.14E+01 
1.39E?-01 

1.21E+02 
7.42E+Ol 
5.18E+01 
2.88E+02 
7.86E+OO 

4.33E+02 
0 

5.86E+02 
1.67E+02 
5.89E+02 

7.48E+Ol 
I.06E+Ol 
5.42E+01 
2.45E+02 
2.42E+02 



Table 3-4. Half-Lives and Energies (MeV dis'1) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 
Factors (Continued) 

~· · ,. ,. P~seJ~.ate Fac~9rs 

.... ~·fue~stifJ · ··· ~~din;ent 
.Radionuclide I Half-life 

r.--...._.,-.......,.._-. ~.,...--~-_;;:.;.....:...,-...... ....:.._;;._..,.:..;_:..r;.:,;;,;.,.,~,.;:;;,..;...;;4;.....J:' :.1~,~}1 d~-per , . (rad d~ per 
· 2 ·:!· t'(:ifm3) · Ci/m2l 1.4 

La- 140 
La-141 
La- 142 
Ce-141 
Ce-143 

Ce-144+D 
Pr-143 
Pr-144 
Nd-147 
Pm-147 

Pm-148 
Pm-149 
Pm-151 
Sm-153 
Eu-154 

Eu-156 
W-181 
W-185 
W-187 
U-234 

40.272 h 0.698 
3.93 h 0.966 

92.5 m 0.937 
32.501 d 0.173 

33.0 h 0.420 

284.3 d 1.32 
13.56 d 0.314 

17.28 m 1.23 
l 0.98 d 0.257 

2.6234 y 0.0620 

5.37 d 0.727 
53.08 h 0.366 
28.40 h 0.327 
46.7 h 0.270 

8.8 y 0.311 

15.19 d 0.471 
121.2 d 0.003 J 6 
75.1 d 0.144 
23.9 h 0.331 

2.445E5 y 4.9 

0.734 
0.967 
0.973 
0.174 
0.426 

1.32 
0.314 
1.23 
0.257 
0.0620 

0.727 
0.367 
0.332 
0.271 
0.311 

0.490 
0.00316 
0.144 
0.339 
4.9 

0.793 
0.967 
1.03 
0.175 
0.435 

1.32 
0.314 
1.23 
0.264 
0.0620 

0.755 
0.367 
0.340 
0.272 
0.38 

0.521 
0.00317 
0.144 
0.339 
4.9 

0.907 
0.969 
1.14 
0.179 
0.453 

1.33 
0.314 
1.24 
0.272 
0.0620 

0.788 
0.367 
0.356 
0.273 
0.428 

0.580 
0.00318 
0.144 
0.379 
4.9 

1.01 
0.970 
1.25 
0.182 
0.470 

1.33 
0.314 
1.24 
0.280 
0.0620 

0.819 
0.368 
0.370 
0.275 
0.487 

0.636 
0.00320 
0.144 
0.403 
4.9 
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l.l6 
0.972 
1.40 
0.187 
0.493 

1.33 
0.314 
1.24 
0.291 
0.0620 

0.862 
0.368 
0.390 
0.277 
0.570 

.714 
0.0032 
0.144 
0.437 
4.9 

1.58 
0.977 
1.82 
0.199 
0.555 

1.34 
0.314 
1.24 
0.320 
0.0620 

0.982 
0.370 
0.445 
0.283 
0.798 

0.930 
0.00327 
0.144 
0.529 
4.9 

1.89 
0.981 
2.14 
0.209 
0.601 

1.35 
0.314 
1.25 
0.342 
0.0620 

1.07 
0.371 
0.484 
0.288 
0.965 

1.09 
0.00331 
0.144 
0.595 
4.9 

7.29E+Ol 
1.32E+OO 
9.26E+01 
2.39E+OO 
7.92E+OO 

5.70E-Ol 
2.72E-07 
l.06E+OO 
4.05E+OO 
1.14E-04 

1.77E+Ol 
3.51E-01 
l.OOE+Ol 
l.67E+OO 
3.86E+01. 

4.36E+Ol 
l.llE+OO 
8.66E~04 
1.44E+01 
5.IOE-03 

5.84E+02 
1.04E+01 
6.68E+02 
2.41E+Ol 
7.81~+01 

5.92E+OO 
2.48E-06 
8.16E+OO 
4.05E+Ol 
1.12E-03 

1.47E+02 
3.42E+OO 
9.84E+Ol 
1.94E+01 
3.32E+02 

3.45E+02 
1.28E+Ol 
8.52E-03 
1.35E+02 
2.21E-Ol 



Table 3-4. 

Radionuclide 

U-235+0 
U-237 
U-238+0 
Np-238 
Np-239 

Pu-238 
239pu 
Pu-240 

1 Pu-241+D 
Pu-242 

Am-241 
Am-243+D 
Cm-242 
Cm-244 
Cf-252 

Half-Lives and Energies (MeV dis-1
) for Selected Effective Radii (em) of Aquatic Organisms and External Dose Rate 

Factors (Continued) 

~ ~~- ---
_·~- .: ::.·_· . ' . \: .,.;:}; Dose Rate Factors• 

•' . . .. -·· .· /:;-~~~ :<::immersion._: •·sediment 
. . . . 

Energy by Radius (em): . ·_.. -~ ·.:;_. :_ .. ::~:._.,>.-.. ,;, 
.10 _ - · ---:·J~-7-. fij_/~·~s·:>' 

; .. (r~dd-1 per (radd-1-pe~ 
Half-life 1.4 2 3 5 7 ;; -· .:'(:if,m?} : ~ · Ci/m~ · 

7.04E8 y 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.71E+OO 4.68£+01 
6.75 d 0.160 0.160 0.160 0.180 0.180 0.180 0.220 0.220 4.19£+00 4.41£+01 

4.468E9 y 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 3.53£-03 1.77£-01 
2.117 d 0.263 0.270 0.270 0.306 0.327 0.357 0.440 0.513 1.72£+01 l.47E+02 
2.355 d 0.203 0.205 0.205 0.212 0.217 0.223 0.240 0.260 5.18£+00 5.26E+01 

87.74 y 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51 3.07£-03 2.35£-01 
24065 y 5.15 5.15 5.15 5.15 5.15 5.15 5.15 5.15 2.67£-03 1.04E-Ol 
6537 y 5.16 5.16 5.16 5.16 5.16 5.16 5.16 5.16 3.01£-03 2.25£-01 
14.4 y 0.00535 0.00535 0.00535 0.00535 0.00535 0.00535 0.00535 0.00636 0 0 

3.763£5 y 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.8 2.55£-03 1.87E-Ol 

432.2 y 5.51 5.51 5.51 5.52 5.52 5.52 5.52 5.4 6.38£-0l 8.19£+00 
7380 y 5.28 5.28 5.28 5.29 5.29 5.29 5.30 5.3 1.67E+OO 1.89£+01 
162.8 d 6.11 6.ll 6.11 6.11 6.11 6.11 6.11 6.1 3.42£-03 2.56£-01 
18.11 y 5.80 5.80 5.80 5.80 5.80 5.80 5.80 5.8 2.93£-03 2.27E-Ol 
2.638 y 12.2 12.2 12.2 12.2 12.2 12.2 12.2 16.5 2.61£-03 1.74E-01 

3-32 



Table 3-5. Recommended Parameters for Use in the CRITR2 Program 

·.· .... :-' r: .: .. : · : .... ~::··.··. 'lj~~ly··:,:·~·. · . .: EftCCti:Y~ " 
. \ .• ·. ···1 M~s~··•· ·. R~dlris 

. . 

/ or~~1lism · · (lcf!r · ·· ··• •.· t~~>: 
s6urce of 
-~~~c~i~c 

Primary 
Fish 

Crustacea 

Mollusks 

Algae 

Secondary 
Muskrat 

Raccoon 

Heron 

Duck 

(a) 

(a) 

(a) 

(a) 

9 

5 

5 

2 

2 

2 

6 

20 

10 

5 

Water 

Water 

Water 

Water 

Plant 

Crustacean, 
Mollusk, 
and Fish 

Fish 

Plant, Fish 

(a) 

(a) 

(a) 

(a) 

0.10 

0.80 

0.60 

0.10 

0 

0 

0.3 

0.2 

0.3 

0.2 

0 

0 

0.3 

0 

0 

0.3 

0 

0 

0 

0 

0.3 

0.5 
(a) Not required for calculation of dose to p1imary organisms. 

3.4 RESLs for Aquatic Organisms 

The DOE benchmark radionuclide concentrations in water and soil that correspond to 1.0 rad!day 

were derived using the simplified mathematical models described above and the defimlt 

parameters employed in the CRlTR computer code. We have elected not to adopt the DOE 

benchmark values as our RESLs for aquatic organisms for the following three reasons: 

• 

• 

They are based on a NOREL of 1 rad/day, as opposed to 0.1 rad/day, which we 
have selected based on our review of the literature (see Appendix D) 

They do not include an RBE to account for the potentially greater radiobiological 
effects of exposure to alpha emitters, and 

They do not give sufficient consideration to external and internal exposure to fish 
eggs and embryos to alpha emitters. 

The introduction to this guide discusses issues related to localized doses to alpha emitters and the 

distribution of internally deposited radionuclides. This section addresses these issues as applied 
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to aquatic organisms and how these issues pertain to the derivation of screening levels. We then 

derive RESLs taking these issues into consideration. 

3.4.1 Exposure to Alpha Emitters 

Pe:ritreath and Fowler (1979).describe the challenges associated with designing experiments to 

evaluate the dose-response relationship for exposure to fish eggs and developing embryos to 

alpha emitters. The distribution of the radionuclides in the eggs and embryos is often uncertain, 

which prevents a reliable assessment of the dose. In this guide, we address the issue of alpha 

emitters by assuming that the concentration of each radionuclide in the eggs and developing 

embryo is the same as in sediment. Given the high distribution coefficients for sediment, this 

approach will tend to bound the doses to eggs and embryos in intimate contact with the sediment. 

The energy deposition of 1 pCi/g of a typical 5 MeV alpha emitter in sediment is derived as 

follows: 

D (radlday per pCi/g) = 1 pCi/g x .037 dis/sec per pCi x 5 Mev/dis x 1.6e-6 erg/Mev x .01 rad

g/erg x 3600 sec/hr x 24 hr/day = 2.6e-04 rad/day per pCi/g. 

An organism immersed in the sediment will experience this absorbed dose if it is small relative 

to the range of alpha emitters in tissue/water (i.e. about 70 microns) and it does not have a 

protective outer layer which will shield the alpha particle. In addition, if the organism 

accumulates the alpha emitter internally to a concentration that is comparable to the 

concentration of the alpha emitter in the sediment, it will also experience this dose. The 

implication is that, if the concentration of the alpha emitter in sediment exceeds about 100 pCi/g, 

the effective dose (which includes an RBE of5) could exceed 0.1 rem/day. Later in this section, 

we use 100 pCi/g as our upper limit on the screening level of alpha emitters in sediment. 

3.4.2 Organ Doses 

The distribution of internally deposited alpha emitters in aquatic organisms is non-uniform, 

resulting in relatively high doses to certain organs and tissues, such as bone, gills and liver. 

Because of this, the use of the concentration factor for the organism, followed by an assessment 

of the absorbed dose to the whole organism could be misleading. One way to address this issue 

is to determine the overall body burden of a given radionuclide in an organism using the 
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concentration factor approach, then apply an empirically determined adjustment factor to 

determine the radionuclide concentrations in the various organs. We can then, in theory, 

determine the dose to the organs, multiply by a weighting factor specific for each organ, multiply 

by an RBE, and then sum the doses to the various organs. Due to the unavailability of this level 

detailed infonnation for all organisms and radionuclides, we derived RESLs simply by applying 

an RBE of 5 to the internal dose derived using the concentration factor approach. This is 

considered a reasonable approach because of the off.c;etting effects of the localized concentrations 

in specific organs and the weighting factors for the organs. For example, though the bone or 

liver may experience a ten to fifty times higher absorbed dose than the average dose to the 

overall organism from an internally deposited alpha or beta emitter, the weighting factor for the 

organ will offset this effect. For example, as discussed in Section 1.3.1, the concentration of 

uranium in bone in mullet was observed to be 41 times higher than in muscle. However, this 

effect is offset by the fact that, when deriving the effective whole body dose to bone, a weighting 

factor of0.03 (i.e., a 33-fold reduction) is applied. With regard to eggs and reproductive organs, 

the literature reveals that the radionuclide concentrations in these organs and tissues are not that 

different than in muscle tissue (i.e., perhaps a factor of two higher). Hence, the concentration 

factor approach, including an RBE of 5, will not significantly underestimate the absorbed doses 

to these tissues. We recognize that these simplifying assumption arc not the best solution to 

these issues, but, given the complexity of the problem, they represent approximations that we 

believe will not result in a significant underestimate of the potential adverse effects associated 

with a given radionuclide concentration in the environment. 

3.4.3 Derivation ofRESLs for the Aquatic Environment 

Tables 3-6 and 3-7 present the RESLs for water and sediment, respectively. The water RESLs 

were derived using CRITR, which is a computer code developed by Soldat and Baker (1992) at 

Pacific Northwest Laboratories for implementing the models described above. All values are 

based on the assumption that the fish spends all its time away from the sediment, or that the 

sediment is not contaminated. Issues related to contaminated sediment are addressed in Table 3-

7. 

As may be noted, Table 3-6 presents several columns of values , each representing increasing 

levels of conservatism. The first column presents the DOE benchmark values. They are based 

on the default bioaccumulation factors used by CRITR for freshwater fish, and a NOREL of 

1 rad/day. The second column is the same as the first, except it is based on a NOREL of 
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0.1 rad/day. Note the 1 0-fold difference in the values. The third column is also based on a 

NOREL ofO.l radlday, but uses,the high-end bioaccumulation factors presented in Table 3-8 

instead of the default CRITR values. For example, note that CRlTR uses a bioaccumulation 

factor of 60 for Sr-90 but the high-end bioaccumulation factor we used here is 1000, a 60-fold 

difference. The fourth column is the same as the first, except an RBE of 5 is used for alpha 

emitters. 

These four sets of values are provided because they represent the range of RESLs that may be 

considered appropriate. Clearly, depending on your level of risk aversion, the RESLs can vary 

by several orders of magnitude. In this guide, we use the most conservative values, i.e., column 

four. The values in column four reflect adjustments to the input to CRITR to accommodate a 

NOREL ofO.l radlday, high end bioaccumulation factors, and an RBE of5 for alpha emitters. 

Table 3-7 presents the sediment RESLs. The values are expressed in units ofpCi/g of sediment 

that result in 0.1 rem/day to sediment dwelling organisms. The values consider external and 

internal exposure to fish, fish eggs, and developing embryos, including the use of an RBE of 5 

for both internally deposited alpha emitters and external exposure to alpha emitters that may 

penetrate to sensitive tissue. All calculational parameters are presented so that we may be able 

to describe fully how the RESLs were derived. 

External doses are based on the assumption that the energy emitted per gram of sediment is also 

the energy absorbed per gram of organism in the sediment. This is considered appropriate for 

organisms that are small relative to the range of the emissions, such as fish eggs and developing 

embryos. Internal doses were derived by first estimating the radionuclide concentration in the 

interstitial water based on the distribution coefficient for sand listed in Table IX oflAEA 1994, 

and then using high-end bioaccumulation factors for freshwater organisms (see Table 3-8). The 

internal dose was then derived assuming that all of the beta and alpha energy and 20% of the 

gamma energy is absorbed. In addition, an RBE of s· is applied to the alpha energy. 

3.4.4 Benchmark Comparison 

The RESLs presented in Tables 3-6 and 3-7 are based on a number of modeling assumptions 

which tend to result in highly restrictive RESLs. It is, therefore, not unreasonable to ask 

whether, in fact, adverse effects have been observed at radionuclide concentrations in water and 

sediment that exceed these levels. Whicker and Schultz ( 1982) present an overview of chronic 
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irradiation investigations of aquatic organisms which can serve as a "reality check" for the 

RESLs. Table 3-9 summarizes those studies where no effects were observed, and compares 

these concentrations with the RESLs. 

Table 3-9 reveals that the radionuclide concentrations in water where effects have and have not 

been observed cover several orders of magnitude and reveal no consistent pattern. The 

implication is that, depending on the species and biological endpoints, the NOREL for a given 

radionuclide can vary by several orders of magnitude. In addition, the results probably reflect 

some of the concerns raised by many ofthe authors in IAEA 1979 regarding the difficulty 

associated with designing and interpreting the results of investigations on the effects of chronic 

exposures of aquatic organisms to incorporated radionuclides. In addition, the ecological 

significance of the results of the studies is also difficult to interpret. For example, would the 

stability and diversity of an ecosystem be adversely affected by environmental agents that 

temporarily have the types of effects observed in the cited studies, which include depressed 

growth rate, increased chromosome breaks, and increased developmental abnormalities? This 

issue begs the question ofthe meaning of a NOREL for an individual species as applied to 

ecological impacts of environmental agents. This issue is explored in Chapter 3 ofiAEA 1976. 

Another approach to exploring the merits of the derived RESLs, is to compare the values to the 

radionuclide concentrations observed in water and sediment in the natural environment and at 

sites contaminated with radionuclides. Table 3-10 summarizes some ofthe literature on this 

topic. Chapter 3 ofiAEA 1976 summarizes observations made on the "health" of the ecosystems 

that have experienced elevated levels of radionuclides in water and sediment, as follows: 

• 

0 

0 

The fecundity ofpopulations offish, Gambusia affinis, subject to chronic 
irradiation in White Oak creek, USA, was higher than that of control populations 

Beneficial effects have been observed in populations of chinook salmon 

The catch of plaice in the North Irish Sea has been closely follows and no 
evidence of adverse effects on fish have been observed 

An important observation is the difference in the RESLs developed here and DOE's benchmark 

values. For example, for alpha emitters, the RESLs are two orders of magnitude more restrictive. 

In light ofthese radioecological studies, both the benchmarks developed by DOE and also the 

screening levels developed here can be supported in spite of their large differences. This is 

basically due to large uncertainties in the doses associated with a given level of a radionuclide in 
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water or sediment and the effects of those doses on the organisms and ecosystem. Both the 

benchmarks and RESLs should be us~d with a full appreciation of their limitations. 

Table 3-6. RESLs for the Aquatic Environment (pCi/L) 

· ·· Non:Ei; ()n ()'~;:'/ ' · Nolffifl"llto i · · .'Ng]t~t·oro.tradtdll),. :.; NO REt ot: o.l : : 

Nlihiicl~.···· ..... i':ra~~~~~~~:~~lt}, 11it~~M~~~~~~i·• .. · ·:•·}··~J.ig~~jj~:· .•.•... · .. · · .. ~~~~~~~jj;f-'·;:il·1·; 
H-3 3.33e+09 3.33e+08 3.33e+08 3.33c+08 

C-14 7.69e+·03 7.69e+02 7.69e+02 7.69e+02 

N-13 2.00e+02 2.00e+01 1.52e+Ol 1.52e+Ol 

F-18 4.35e+06 4.35e+05 4.35e+05 4.35e+05 

NA-22 1.70e+06 l.70e+05 3.75e+04 3.75c+04 

NA-24 8.06e+05 8.06e+04 1.8le+04 1.81e+04 

P-32 5.56e+02 5.56e+Ol 2.78e+Ol 2.78e+OI 

AR-39 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

AR-41 2.56e+07 2.56e+06 2.56e+06 2.56e+06 

SC-46 4.85e+05 4.85e+04 4.85e+04 4.85e+04 

CR-51 1.82e+07 l.82e+06 J.85e+05 1.85e+05 

MN-54 3.20e+05 3.20e+04 3.20e+04 3.20c+04 

MN-56 3.70e+04 3.70e+03 3.70e+03 3.70e+03 

FE-55 l.35e+07 1.35e+06 ].35e+05 l.35e+05 

FE-59 3.40e+05 3.40e+04 3.44e+03 3.44e+03 

C0-57 1.31e+06 J.31c+05 L19e+05 1.19c+05 

C0-58 3.66e+05 3.66c+04 3.4le+04 3.41 c+04 

C0-60 1.48e+05 1.48e+04 1.34e+04 1.34e+04 

Nl-63 l.lle+07 1.1 1e+06 ].] 1e+06 1.1le+06 

Nl-65 O.OOe+OO O.OOe+OO 2.76e+04 2.76e+04 

CU-64 6.23e+05 6.23c+04 5.00e+03 5.00e+03 

ZN-65 2.32e+·05 2.32c+04 7.68e+03 7.68e+03 

ZN-69M+D 2.32c+05 2.32e+04 7.69e+03 7.69c+03 

ZN-69 2.32e+OS 2.32e+04 7.69e+03 7.69e+03 

AS-76 4.35c+04 4.35e+03 4.35e+03 4.35e+03 

BR-82 9.92e+04 9.92e+03 9.02e+03 9.02e+03 

BR-83+D 1.33e+05 1.33e+04 1.28e+04 1 .28e+04 

BR-84 3.33e+04 3.33e+03 3.12e+03 3.12e+03 
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Table 3-6. RESLs for the Aquatic Environment (pCi/L) (continued) 

KR-83M 3.03e+l1 3.03e+l0 3.03e+l0 3.03e+10 

KR-8SM 2.00c+08 2.00c+07 2.00c+07 2.00e+07 

KR-85 2.00e+08 2.00e+07 2.00e+07 2.00e+07 

KR-87 3.85e+07 3.85c+06 3.85e+06 3.85e+06 

KR-88 1.49e+07 1.49e+06 1.49e+06 1.49e+06 

RB-86 1.45e+04 1.45e+03 3.23e+02 3.23·e+02 

RB-88 4.35c+03 4.35e+02 1.00e+02 l.00e+02 

RB-89 1.06e+04 1.06e+03 2.38e+02 2.38e+02 

SR-89 5.88e+05 5.88e+04 3.45e+03 3.45e+03 

SR-90 2.86e+05 2.86e+04 1.72e+03 1.72e+03 

SR-91 3.97e·+OS 3.97e+04 2.38e+03 2.38e+03 

SR-92 8.06e+05 8.06e+04 4.99e+03 4.99e+03 

Y-90 7.14e+05 7.14e+04 7.14e+04 7.14e+04 

Y-91M 5.68e+06 5.68e+OS 5.68c+{)5 5.68e+OS 

Y-91 5.68e+06 5.68e+05 5.68e+05 5.68e+05 

Y-92 4.33e+05 4.33e+04 4.33e+04 4.33e+04 

Y-93 5.55e+05 5.55e+04 5.55e+04 S.55e+04 

ZR-95 1.72e+05 1.72e+04 1.72e+04 1.72e+04 

ZR-97 7.69e+04 7.69e+03 7.69e+03 7.69e+03 

NB-95 4.13e+OS 4.13e+04 4.17e+02 4.17e+02 

NB-97 1.13e+OS l.13e+04 l.14e+02 1.14e+02 

M0-99+D 4.26e+06 4.26e+05 4.26e+OS 4.26e+05 

TC-99M 6.49e+06 6.49e+OS 1.68e+OS 1.68e+OS 

TC-99 6.49e+06 6.49e+OS 1 .68e+05 1.68e+05 

TC-101 l.82e+06 1.82e+05 4.74e+04 4.74e+04 

RU-103+D J.00e+07 1.00e+06 5.83e+04 5.83e+04 

RU-IOS+D 3.18e+06 3.18e+05 1.72e+04 1.72e+04 

RU-106+D 1.33e+06 1.33e+05 6.67e+03 6.67e+03 

RN-105 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PD-109+0 5.00e+06 S.OOe+OS S.OOe+OS S.OOe+OS 

AG-IIOM+ 3.18e+06 3.18e+05 4.19e+04 4.19e+04 
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Table 3-6. RESLs for the Aquatic Environment (pCi/L) (continued) 

2.70e+03 

6.24e+03 

3.57e+08 3.57e-K>8 

7.69e+06 7.69e+06 

1.16e+04 
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Table 3-6. RESLs for the Aquatic Environment (pCi/L) (continued) 

CS-136 2.12e+04 2.12e+03 1.43e+03 1.43e+03 

CS-137+D 3.12e+04 3.12e+03 2.04e+03 2.04e+03 

CS-138 7.14e+03 7.14e+02 4.76e+02 4.76e+02 

CS-139 5.88e+03 5.88e+02 4.00e+02 4.00e+02 

BA-139 5.23e+06 5.23e+OS 1.0Se+04 1.0Se+04 

BA-140 1.32e+07 1.32e+06 2.8Se+04 2.8Se+04 

BA-141 3.75e+06 3.75e+05 8.31e+03 8.3le+03 

BA-142 5.62e+06 5.62e+05 1.35e+04 1.35c+04 

LA-140 6.79e+OS 6.79e+04 6.79e+04 6.79e+04 

LA-141 6.66e+05 6.66e+04 6.66e+04 6.66e+04 

LA-142 5.28e+05 5.28e+04 5.28e+04 5.28e+04 

CE-141 3.54e+06 3.54e+05 2.17e+04 2.17e+04 

CE-142 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

CE-144+0 5.00e+05 5.00e+04 2.94e+03 2.94e+03 

PR-143 6.25e+05 6.25e+04 6.25e+04 6.25e+04 

PR-144 1.56e+OS 1.56e+04 1.56e+04 1.56c+04 

NB-147 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

PM-147 l.05e+07 1.05e+06 1 .05e+06 1.05e+06 

PM-148 8.21e+05 8.21e+04 8.2le+04 8.21e+04 

PM-149 1.78e+06 1.78e+05 1.78e+05 1.78c+05 

PM-151 1.79c+06 1.79e+05 1.79e+05 1.79e+05 

SM-153 2.84e+06 2.84e+05 2.84e+05 2.84e+05 

EU-154 8.78e+05 8.78c+04 8.78e+04 8.78e+04 

EU-156 6.48e+05 6.48e+04 6.48e+04 6.48e+04 

W-181 5.00e+05 5.00e+04 5.00e+04 5.00e+04 

W-185 5.00e+OS 1.12e+03 5.00e+04 5.00e+04 

W-187 4.35e+03 4.35e+02 4.35e+02 4.35e+02 

U-234 4.00e+05 4.00e+04 4.00e+04 8.00e+03 

U-235+0 4.16e+05 4.16e+04 4.16e+04 8.32e+03 

U-237 1.04e+07 1.04e+06 1.04e+06 2.08e+05 

U-238+D 4.55e+05 4.55e+04 4.55e+04 9.10e+03 

NP-238 2.05e+06 2.05c+OS 2.05e+05 4.10e+04 
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Table 3-6. RESLs for the Aquatic Environment (pCi/L) (continued) 

f~ii-~1l-', 
NP-239 2.98e+06 2.98e+05 2.98e+05 5.96e+04 

PU-238 1.18e+05 1.18e+04 1.18e+04 2.36e+03 

PU-239 1.27e+05 1.27e+04 1.27e+04 2.54e+03 

PU-240 l.27e+05 1.27e+04 1.27e+04 2.54e+03 

PU-241+D 1.22e+08 1.22e+07 1.22e+07 2.44e+06 

PU-242 1.33e+05 1.33e+04 1.33e+04 2.66e+03 

AM-241 1.18e+05 1 .18e+04 1.18e+04 2.36e+03 

AM-243+D 1.23e+05 1.23e+04 1.23e+04 2.46e+03 

CM-242 1.06e-~05 1.06e+04 1.06e+04 2.12e+03 

CM-244 l.l2e+05 1.12e+04 l.l2e+04 2.24e+03 

CF-252 6.25e+04 6.25e+03 6.25e+03 1.25e+03 
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Table 3-7. RESLs for Freshwater Sediment 

Nuclide 
.. ,i.s·,,c,·~··. c i~r,~···,, 

.e· y 

·.:• 

Kds•-.~ IntDos~ 'Ei"t-l;)ose: 
rem/day· .. · :p¢ifg }ielding 

...mJJ..Cil . o:tre~Ma,:. 

:-g~~~::_'·•· 

Sand ·I Clav 

Ac-227 33.8 32.3 0.96 0 0.129 0.403 450 2400 O.OOe+OO I 8.34e-03 1.20e+01 

Ag-108m 1.69 0.000 5.668E-2 8.184E-5 1.419E-2 !.62 100 90 180 9.24e-03 I 8.65e-05 !.07e+01 

Ag-liOm 2.82 0.000 8.121E-2 0.000 2.892E-3 2.73 100 90 180 2.24e-05 I l.44e-04 6.0le+02 

A'Tl-241 5.54 5.48 0.000 0.000 2.94DE-2 2.81 OE-2 1300 2000 8100 4.83e-06 I 1.40e-03 7.10e+01 

Am-243 5.76 5.26 0.115 0.000 0.153 0.230 300 2000 8100 2.1 Oe-04 I !.37e-03 6.32e+O! 

Bi-207 1.65 0.000 0.000 0.000 0.110 !.54 120 670 O.OOe+OO I 8.44e-05 !.18e+03 

C-14 4.947E-2 I 0.000 4.947E-2 0.000 0.000 0.000 50000 NC 2.53e-06 3.95e+04 

Cd-109 0.107 0.000 0.000 0.000 8.044E-2 2.616E-2 l5e4 74 540 1. ?le-03 I 5.45e-06 5.83.e+01 

Ce-144 1.35 0.000 1.29 0.000 9.906E-3 5 .136E-2 1500 490 20000 4.47e-06 I 6.91e-05 1.36e+03 

Cl-36 0.249 0.000 0.249 0.000 1.763E·5 1.586E-6 ?? I 1.27e-05 NC 

Cm-243 6.09 5.83 0.000 0.000 0.123 0.133 1300 4000 5400 9.55e-07 I !.50e-03 6.64e+OJ 

Cm-244 5.80 5.80 0.000 0.000 6.439E-3 !.490E-3 l300 4000 5400 l.12e-04 I l.48e-03 6.27e+Ol 

Cm-248 4.66 4.65 0.000 0.000 4.772E-3 l.054E-3 1300 4000 5400 J.lle-04 I l.l9e-03 7.69e+Ol 

Co-57 0.!43 0.000 0.000 0.000 !.827E-2 0.125 3~0 60 540 6.54e-03 I 7.33e-06 1.53e+Ol 

Co-60 2.60 0.000 9.579E-2 0.000 0.000 2.51 330 60 540 1.22e-OS I 1.33e-04 6.87e+02 

Cs-134 1.72 0.000 0.157 0.000 5.169E-3 !.56 3000 270 1800 3.40e-04 I 8.81e-05 2.34e+02 

Cs-135 5.630E-2 I 0.000 5.630E-2 0.000 0.000 0.000 3000 270 1800 2.69e-04 I 2.88e-06 3.67e+02 

Cs-137 0.796 0.000 0.171 0.000 6.023E-2 0.566 3000 270 1800 3.20e-05 l4.08e-05 l.37e+03 

Eu-152 1.28 0.000 8.369E-2 0.000 4.028E-2 1.15 300 ?? 6.52e-05 ERR 

Eu-154 !.53 0.000 0.225 0.000 4.847E-2 1.25 300 ?? 7.79e-05 ERR 

Eu-155 0.122 0.000 4.544E-2 0.000 1.635E-2 6.058E-2 1300 ?? 6.26e-06 ERR 

Fe-55 5.664E-3 I 0.000 0.000 0.000 4.003E-3 1.661 E-3 1300 220 160 5.15e-06 I 2.90e-07 !.84e+04 

Gd-153 0.152 0.000 0.000 0.000 4.186E-2 0.110 ?? 7.77e-06 ERR 

H-3 5.685E-3 I 0.000 5.685E-3 0.000 0.000 0.000 3.27e-06 I 2.91e-07 2.81e+04 

1-129 7.894E-2 I 0.000 4.090E-2 0.000 !.340E-2 2.464E-2 (600 180 1. 74e-04 I 4.04e-06 5.60e+02 

Mn-54 0.840 0.000 0.000 0.000 3.820E-3 0.836 500 49 180 3.09e-05 I 4.30e-05 1.35e+03 
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Table 3-7. RESLs for Freshwater Sediment (continued) 
.. .. ,. 

·.· ..... \ .. > . ·: '. :~Me.Yhi.i~littegr::Jti~n* :· ·: ; g:.~s~~_:;: . ;.; .. _Kd$~·"* ' . ; '· •lntl>o~e .E.xtllo~~; ,:},.:•SESL.:::···· 
.. .. 

.::. \ :·: t''·-'L··--· .... relntday }emf~~·. p¢Yg yieldin_g . . 
···. 

' ~· '6·-.. .·· . . . . B+ Nuclide. .Total . · .. IX.' .. If v Sand Clav · rier oCII!! · oeruCir.; • O.'!rem/dav · 

1-la-22 2.39 0.000 0.000 0.194 7.544E-5 2.19 100 ?? 1.22e-04 ERR 

Nb-94 1.72 0.000 0.146 0.000 l.108E-3 !.57 30000 160 900 6.06e-03 8.78e-05 I.63e+O! 

Pa-231 5.45 5.38 0 0 0.0355 0.0372 10 540 2700 4.37e-07 1.38e-03 7.25e+O! 

Pb-210 5.73 5.3 0.396 0 0.0279 0.005 2000 270 540 L02e-02 L38e-03 8.63e+OO 

Pm-147 6.!96E-2 0.000 6.196E-2 0.000 0.000 3.456E-6 200 ?? 0 ERR 

Pu-238 5.50 5.49 0.000 0.000 8.260E-3 I.600E-3 300 540 4900 0 0.00!4 71.1086 

Pu-239 5.15 5.15 0.000 0.000 4.880&3 6.540E-4 300 540 4900 0.0008 0.00!3 47.6729 

Pu-240 5.!6 5.!5 0.000 0.000 8.332E-3 1.526E-3 300 540 4900 0.0007 0.0013 48.79381 

Pu-241 5.Z30E-3 0.000 5.230E·3 0.000 0.000 0.000 300 540 4900 0.0007 0 136.570'1 

Pu-242 4.92 4.91 0.000 0.000 6.839E-3 1.267E-3 300 540 4900 0 0.0013 79.60096 

Pu-244 7.30 4.59 0.956 0.000 0.250 !.50 300 540 4900 0.0007 0.0013 49.74907 

Ra-226 26.7 24 0.851 0 0.0851 1.77 200 490 9000 0.0005 0.0063 14.7344 

Ra-226-ser* • 32.4 29.3 1.247 0 0,1[3 1.775 200 490 9000 0.00253 0.0077 9.8!7559 

Ra-228 1.37 0 0.375 0 0.0659 0.927 200 490 9000 0.00309 0 31.60296 

Ru-106 1.63 0 1.42 0 0 0.207 200 55 400 0.0001 0 500.7307 

Sb-125 0.690 0.000 8.644E-2 0.000 0.136 0.468 200 45 240 0.0003 0 272.0849 

Sm-147 2.25 2.25 0.000 0.000 0.000 0.000 240 1300 0 0.001 173.7849 

Sm-151 1.979E-2 0.000 1.963E-2 0.000 l.428E-4 1.260E-5 240 1300 0 0 98814.28 

Sr-90 1.13 0.000 1.13 0.000 0.000 0.000 1000 13 !10 0 0 737.4381 

Tc-99 8.460E-2 0.000 8.460E-2 0.000 0.000 5.183E-7 80 0.14 1.2 0.033028 0 3.027382 

!Th-228 34.4 3!.9 0.759 0 0.! 16 1.56 10000 3000 5400 0 0.0083 12.05225 

Th-229 33.6 32.4 0.725 0.000 0.162 0.341 10000 3000 5400 0.027396 0.0083 2.797562 

Th-230 4.69 4.68 0 0 0.0129 0.001 10000 3000 5400 0.027783 0.0012 3.45056 

Th-232 4.02 4.00 0 0 0.0109 0.001 10000 3000 5400 0.00399 0.001 19.93849 

Th-232-ser** 39.8 35.9 1.134 0 0.193 2.49 
10000.0 

3000.00 5400.00 0.00 0.01 7.82 
0 

. - ----
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Nuclide 

Tl-204 

U-232 

U-233 

U-234 

U-235 

U-236 

U-238 

U-sep** 

U-series** 

Zn-65 

*See Table 2-1 

•• See Table 7-3 

... 

·Total' 

0.239 

5.32 

4.82 

4.78 

4.75 

4.50 

5.11 

10.1 

49.1 

0.590 

***See Table IX oflAEA 1994. 
NC not calculated 

··.:, ex: .•.. 

0.000 

5.31 

4.81 

4.76 

4.38 

4.49 

4.19 

9.16 

44.9 

0.000 

Table 3-7. RESLs for Freshwater Sediment (continued) 

. ·Me Vlltis!ntegration* ·,cF.,~"·'· /{).; ·K:ii$*** 
.. ·,::> •. ~ ··7 

. 

. ll-'· • : . ·B' 
········;.·,: .. 

·e· . v. ·", .,-_::·.:···: oii:''sand I Clav 

0.238 0.000 L221E-4 1.136E-3 

0.000 0.000 l.438E-2 1.782E-3 50 33 1500 

0.000 0.000 3.004E-3 7.!8\E-4 50 33 1500 

0 0 0.0113 0.001 50 33 1500 

0.08 0 0.117 0.176 so 33 !500 

0.000 0.000 9.564E-3 1.373E-3 50 33 1500 

0.864 0 0.0265 0.0248 50 33 1500 

0.868 0 0.0433 0.0341 50 33 1500 

2.16 0 0.177 1.83 50.00 33.00 1500.00 

0.000 2.023E-3 4.561E-3 0.584 3000 600 3300 
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IntDo~e : ·Ext!)qse :.: .RESL • 

remfdayi .• remlllay· JK;vgyieicing 
nerpCih I nerpCi!;, '; Oil reinldav 

?? 0 ERR 

0 0.0014 72.60588 

0.00206 0.0012 30.40403 

0.00!86 0.0012 32.44598 

0.00185 0.0011 33.50549 

0.00172 0.0011 34.9!553 

0.00174 0.0011 34.9775 

0.00169 0.0024 24.4925 

0.00 0.01 6.53' 

0 058115 0 1.719847 
.. 



Table 3-8. Comparison of Freshwater Concentration Factors for Fish 

.• . , .. 

IAEA d994,):(ii!dihie P~•~tioilJ ' ' CRITR 
. ·.·., .. · 

N:~~~~~~l ,··N~·~··· 
" • ~iJ?cct~({ 

.... , 
,<:lil)v:eri · ... {Soltlat&: . 

·,·Eieinent ;_bi~~f/ · ~~~~r .19921 : {t996)<';··· 

H-3 1 0.6 I 1 1 1 

He I 0 0 I 

Be 100 100 100 100 

c 50000 5000 50000 50000 50000 50000 

N 200000 150000 150000 200000 

0 I I I I 

NA 20 20 100 20 20 100 

p 50000 3000 100000 50000 50000 100000 

s 800 1000 1000 1000 

sc 100 2 100 100 100 100 

CR 200 40 2000 200 200 2000 

MN 400 50 500 500 500 500 

FE 200 50 2000 200 200 2000 

co 300 10 300 300 300 330"' 

NI 100 100 100 100 

cu 200 50 200 200 200 2500* 

ZN 1000 100 3000 1000 1000 3000 

BR 400 400 400 420*-

RB 2000 200 9000 2000 2000 9000 

SR 60 I 1000 60 60 1000 
y 30 30 30 30 

ZR 300 3 300 300 300 300 

NB 300 100 30000 300 300 30000 

MO 10 10 10 10 

TC 20 2 80 20 20 80 

RU 10 10 200 10 10 200 

RH 10 300 300 300 

AG 5 .2 10 10 10 100* 

SN 3000 3000 3000 3000 

SB 100 I 200 100 100 200 

TE 400 400 1000 400 400 1000 

1 40 20 600 40 40 600 

cs 2000 30 3000 2000 2000 3000 
BA 4 4 200 4 4 200 

LA 30 30 30 30 

CE 30 30 500 30 30 500 
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Table 3-8. Comparison of Freshwater Concentration Factors for Fish (continued) 

·... :.IA ___ ._E_ ... '."_·_·:A.· .• _._:_,·.·.(_._:_l __ -.·~~4)(E~IihleJ···_,_·_o_·.rrion) .. , ... _· ·_ •. ··.·.·-·.--.-·(-.Sco'_R_._l·_ .• d._._\_T_-t·_·_· .. ·.R .. _'&.·_·_·_·_· .. ·:··_·_:_ •• _,_,_·: __ ·•.·.·.·• ·.· •. • .. ·._•.·· ••. ·.·.·.-.-.·_ •• -_._.(N_·_.·_,Il··c.·

9
_._.

9

..,_: __ ,_ .. _

6

._-_n_·_.·):_._·······_._·.·_······.·.·:._·.•_:_·_· ... :·:·.-•. ·.-._.,·~ :•\i•}i:':;.-:-,;.'>"}< 
_.... . . : ·. •. n J.<.J[· . ·._·_·.•_.·.-"_.·_:_··~.'-.o~_:ri_u_ .. ,._n_R_sE:uS,:-1.~~---·s .. ~.l.·.•.'··· · .. Eietriellf: Exflcctcct ;_to~~~ < Jipp~r·'··· _..Baker 199~): , .. , . 

PR 100 30 100 100 100 100 

ND 100 30 100 100 100 100 

PM 30 10 200 30 30 300* 

EU 50 10 200 50 50 300* 

TA 100 100 30000 100 100 30000 

w 10 10 1000 12000 12000 12000 

HG 1000 1000 1000 20000* 

PB 300 100 300 300 300 2000* 

BI 50 10 500 15 15 500 

PO 50 10 500 100 100 500 

RA 50 10 200 50 50 200 

TH 100 30 10000 100 100 10000 

PA 10 10 10 30* 

u 10 2 50 10 10 50 

NP 30 10 3000 30 30 3000 

PU 30 4 300 30 30 300 

AM 30 30 300 30 30 300 

CM 30 30 300 30 30 300 

*The asterisked values are values reported for the Columbia River at Hanford that are higher than the 
values tabulated here. 
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Table 3-9. Reality Check on NORELs for Fish Eggs and Larvae 

' Radi.n•<~•de!Au•ooc ~:::~dloeoo/ogi<Ol ::::: ·. ·· NOt<Et:~;·crJt~r~\~r 
H-3 I Raised stickleback I No effects at 5e 12 
Walden embryo in 0.5, 1.0, and pCi!L 

2.0 mCi/ml ofH-3 

H-3 I Rainbow trout eggs I No effect at le4 pCi/L 
Strand exposed to H-3 from 

0.01 to lOuCi!L 

H-3 Guppies raised in .035 Effect on sexual 
Erickson mCi/ml development at 3.5e!O 

pCi!L 

Pu-238 (IV) Minnow eggs exposed No effects above 1 e9 
Till to 1 mCi/ml pCi!L 

Puand U Effects on developing Effects at 2.6e5 pCi/L 
Blaylock review fish eggs 

Sr-90/Y-90 Effects on developing I Effect at 20 pCi/L 
Blaylock review fish eggs 

Effect at 0.2 pCi/L 

No effect at 20 pCi/L 

Effect a 20 pCi/L 

No effect at le5 pCi!L 

Effect at 1 pCi/L 

Cs-137 I Effects on developing I Effect at 1 pCi/L 
Blaylock review fish eggs 

146 rad/day 

I 3 rad/day 

7.3 rad/day 

l1e9 pCi/L 

I 

I 

l2o pCi!L 

jle5 pCi!L 

I 

Effects on developing I No effects at le4 pCi!L lle4 pCi/L 
eggs 
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3.33e8 

I 2360 

I 2540 

I 1120 

I 2040 



Table 3-10. Radionuclide Concentrations in Water and Sediment 

Levels in the Environment 

Water 
Site/Reference I Radionuclide I (pCi/L) . 

Natural I H-3 I 5.4 to 16.5 
Background 
(IAEA 1976) 
Fresh Water 

K-40 Ool to 606 

-
Rb-87 o024 -
U-238 5e-3 to 1.7 -
U-234 oOl to 304 -
Ra-226 001 to 3 -
Rn-222 .01 to 3 -
Pb-210 0025 to 0.36 -
Po-210 0007 to Oo23 --
Th-232 0001 to 0011 

--
U-235 2e-4 to .07 

Gable Mountain Cs-137 
Pond, Hanford 
(NCRP 1991) 

Pu-238 --
Pu-239 -
Am-241 

DOE Benchmarks MCLs~:-··r··- :: '/~:·.;¥E~:t,S;{O.:}.r~#i/~j~);,, ,~ 

Sediment 
(pCi/g) 

I 2.7 (beach 
sand) 

1 (beach sand) 

0.69 (beach 
sand) 

I 005 (beach 
sand) 

Water 
(pCi/L). 

3.45e9 

I 727 

4550 

4040 

160 

3.02e4 

725 

477 

I 4370 

88 to 7.96e4 0 I 6190 

5e-4 to 8o8e-2 f 1170 

1.1e-2to8 I 1250 

9e-3to 1.4 I 1170 
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. , Water · '1· -, 
' Dwellers··-:. Sediment and Water 

Sediment 'I.:' ' ' '' J ':)ilnt( .:·r·- Dwellers (pCi/g of 
(pCilg) o.r · · pCifL . '·J: 0 • (pCi/~ sediment) 

20,000 I 3o33e8 f 3.33e8 
(85,616) 

I 3ol6e5 

300 

1.75e6 20 9100 I 35 

1e8 19 8000 I 32 

208e4 4 15 

!9.77e6 I 0.75 8.6 

I 5.47e4 I 2 20 

I 2.96e5 I 21 8320 I 34 

I 9.32e4 I 110 2040 I 1370 

9o59e7 1.7 2360 71 

1.6 2540 47 

1.67e6 1.5 2360 71 



Table 3-10. Radionuclide Concentrations in Water and Sediment (continued) 

:Leyels in th~ Environment-

Water 
Site/Reference I Radionuclide I .· · (pCi/L) 

White Oak Lake, 1 H-3 I 3e5 
Oak Ridge 
(NCRP 1991) 

Par Pond 
Savannah River 
(NCRP 1991) 

Beaver Log lake, 
Saskatchewan 
(NCRP 1991) 

Co-60 

Sr-90 

Cs-137 

Sr-90 

Cs-137 

Pu-238 

Pu-239/240 

Am-241 

Cm-244 

Sr-90 

Pb-210 

Ra-226 

U-238 

U-235 

63 

300 

42 

4 

21 

6e4 

2e-4 

2e-4 

2e-2 

0.8 

1.6 

113 

5.3 

Sediment 
{I!_(:: if g) 

150 

1$50 

810 

7 

43 

22 

4 

0.1 

DOE Bench~~r~<·J·:~:~!-:[J;;S:t;(f::;:':.,;.}( .· -~~;t;;.s:{U.i:l r~!fi1tiay) 
-~. · ~ :· · ,· . ·. ·:. ·,. :""·water '~\: ., .•... · · . ·: ·· 

. . . . · . l>wellerS::, . .:.Sedimentaf1dWater 

(;C~)j· s;:~g;L · I ~'\p~i/L .;;:; :· ... , ·'rJ:j';)~J: ~)~~e!~~J;%t~g of 
3.45e9 I I 20,000 I 3.33e8 I 3.33e8 

4.78e4 2.1e4 204 1.34e4 687 

5.77e4 5.57e5 36 1720 737 

6190 9.32e5 110 2040 1370 

5.77e4 5.57e5 36 1720 737 

6190 9.32e5 110 2040 1370 

1170 9.59e7 l.7 2360 71 

1250 1.6 2540 48 

1170 1.67e6 1.5 2360 71 

Ill 0 1.02e8 2.7 2240 63 

5.77e4 5.57e5 36 1720 737 

3.02e4 9.77e6 0.75 8.6 

160 2.82e4 4 14.7 

4550 1.75e6 20 9100 35 

4370 2.96e5 21. 8320 34 
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Table 3-10. Radionuclide Concentrations in Water and Sediment (continued) 

Lev~fsiri:ihe Environme'ri.t . 

Site/Reference· . I Ramonuclide 

Columbia River 
(IAEA 1976) 
McNary 
Reservoir 

P-32 

Cr-51 

Co-60 

Zn..()5 

1-13! 

Sc-46 

Mn-54 

Water 
(pCiiL) 

8.1 to 190 

250 to 6900 

96 to 310 

16 to 190 

3 to 20 

Sediment 
(pCi/g) 

!900 

62 

2100 

130 

59 

DOE Benclim~ks~ ::N\1\iCl,s* A · · ·· ·. · R)l;S:I:,& (O;Lrt!rnfdalf)~~ · 

W.ater j Sed~~t.f:]f:~\_l"fn.'~.'.'e·~-~j-·· ·. st::.,;=.'.V&~~!i' 
(pCi/1) (pCiJg}. · ::~;:pCi/L ••-,··· ;···'(p'€i/L)"' _s_~diment) 

117 1.87e6 27.8 

1.34e6 1.66e6 1.85e5 

4.78e4 2.1e4 204 1.34e4 687 

5.08e4 9.03e4 381 7680 1.7 

4.3e5 1.39e5 1.33e4 

4.85e4 

3.20e4 1350 

* Maximum Containment Levels (MCLs) are the concentrations that correspond to a dose of 4 mrem/yr using Federal Guidance Report No. 11 (EPA 1988) 
DCFs and 2 Llday. 

For H-3, the actual MCL of20,000 pCi/L is presented along with the derived value. 
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4.0 HOW TO USE THE RADIOECOLOGICAL SCREENING GUIDANCE 

This section presents guidance on how to use the radioecological screening levels developed in 

this report. 

4.1 Overview 

Radioecological Screening Guidance (RESG) is a tool that the New Mexico Environmental 

Division (NMED) developed to help standardize and accelerate the evaluation and cleanup of 

soil, water and sediment contaminated with radioactive materials. This guidance provides a 

methodology for environmental science/engineering professionals with a background in 

radiological risk assessment to calculate radioeco1ogica1ly-based, site-specific, screening levels 

for radionuclides in soil, water, and sediment. The guide does not address scenarios where 

organisms are contaminated directly, such as the contamination of grass and trees from 

radioactive fallout. The guide is limited to screening sites where the soil, water, and/or sediment 

have been contaminated and cleanup decisions are required, such as at sites on the National 

Priorities List, sites undergoing decontamination and decommissioning, and sites with elevated 

levels of naturally occurring radioactivity. 

The guidance employs a three-tiered approach for site evaluation. The first tier consists of look

up tables that provide the radionuclide concentrations in soil, sediment, and water that 

correspond to the No Observed Radiological Effect Level (NOREL) for virtually any organism 

(other than man) or any ecosystem. These levels are referred to as default Radioecological 

Screening Levels (RESLs). Ifradionuclide concentrations in soil, sediment, and water are below 

the tabulated default RESLs, there is little or no possibility that the contamination can have an 

adverse effect on the ecosystem or its most sensitive members. The guide also presents DOE 

benchmark levels for aquatic organisms that are Jess conservative than the aquatic RESLs. 

The default RESLs are based on a set of mathematical models and modeling assumptions and 

input parameters (representative of the most sensitive species) that are relatively conservative; 

i.e., the default RESLs provide a large margin of safety and provide a high level of assurance that 

contamination levels below the default RESLs have a very low likelihood of having adverse 

radioecological effects. Because of the conservatism provided in the default RESLs, the guide 

provides simple equations (i.e., Tier 2) that can be used to derive site-specific radionuclide 

contamination levels in soil, sediment, and water that correspond to the default NOREL of 
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0.1 rem/day for terrestrial and aquatic organisms and ecosystems. Alternatively, species-specific 

or ecosystem-specific NORELs may be developed using Appendix A for terrestrial organisms 

and Appendix D for aquatic organisms. In order to use Tier 2, however, the analysts must have a 

considerable amount of site-specific information so that site-specific NORELs and site-specific 

RESLs can be determined. This involves identifying the specific species at risk and obtaining 

site-specific information on the environmental transport and reconcentration factors required by 

the equations. 

Finally, Tier 3 analyses involve modification of the equations provided in the guide in order to 

simulate site-specific conditions. The equations used to derive the default RESLs are simple, but 

bounding, simulations of the environment Specifically, the Tier 1 default models do not take 

into consideration the following environmental features or processes: 

• Radioactive decay and progeny (i.e., radioactive daughters) ingrowth (the default 
RESLs conservatively assume that short lived progeny are in secular equilibrium 
with each parent) 

Correction factors for the non-uniformity of the contaminated soil (the default 
RESLs conservatively assume uniform contamination) 

Depletion ofthc contaminated soil horizon by environmental processes, such as 
leaching, erosion, or plant uptake (the default RESLs conservatively assume no 
depletion) 

Limitations in the depth and aerial extent of the contamination (the default RESLs 
conservatively assume an effective infinite extent of contamination) 

A Tier 3 analysis would take into account all of these processes and considerations, including 

site-specific NORELs and environmental transport and reconcentration factors. Taking such 

factors into consideration will result in less restrictive RESLs. This guide does not explicitly 

provide Tier 3 models since each Tier 3 analysis would be unique for each site and event and 

would need to be developed by individuals with specialized training and experience in 

radioecological modeling. 

4.2 Example Tier 1 Analysis for a Terrestrial Contamination Event 

A Tier 1 screening analysis would involve going directly to Table 2-8. Let us assume that the 

soil at a site is contaminated with 239Pu. As indicated in Table 2-8, the default RESL for 239Pu is 
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15 pCi/g. This means that ifthe 239Pu contamination in soil is less than 15 pCi/g, no further 

consideration need be given to the radioecological effects of the contamination. If the 

contamination is above 15 pCi/g, the analyst may recommend cleaning up the contamination to 

below the default RESL or move on to a Tier 2 or Tier 3 analysis. 

If multiple radionuclides are present, the site will pass the radioecological screening process if 

the following equation is satisfied, referred to as the sum of fractions rule: 

SF=~ C; /RESL; < 1.0 

where: 
SF = sum of fractions 
C; =the concentration ofradionuclide i •n soil (pCi/g) 
RESL; =the limiting RESL for radionuclide i in soil as presented in Table 2-8 

For example, if soil is contaminated with 10 pCi/g of 239Pu, 300 pCi/g ofCo-60, and 100 pCi/g of 
137Cs, the sum of fractions would be derived as follows: 

SF""' 10/15 + 300/440 + 100/250 = 0.66 + 0.68 + 0.4 = 1.74 

In this example, since the contamination levels fail the sum of fractions rule, i.e., the SF is 

greater than 1.0, some cleanup may be required or the analyst may elect to perform a higher tier 

analysis using more site-specific data. 

4.3 Example Tier 2 Analysis for Terrestrial Contamination 

Th~ following presents examples of how to use the RESG equations to derive site-specific 

RESLs for specific exposure pathways, species, sites, and events. 

External RESL for plants exposed to 137 Cs in soil 

Assuming the mcs concentration in the soil is 1 pCi/g, it can be assumed that all of the energy 

of disintegration (ET = 0. 796 MeV /dis) emitted by 137 Cs in a gram of soil is absorbed by the gram 
of soil. Therefore: 
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Ds (Rad/day) = 1 pCi/g x 0.796 MeV/dis x 0.037 dis/sec-pCi x 1.6E-6 erg/MeV x 

0.01 rad-g/erg x 3600 sec/hr x 24 hr/day 

Ds = 4.1E-05 Rad/day per pCi/g of 137Cs in soil 

Assuming. that the NOREL is 0.1 Rad/day, the RESL is derived as follows: 

RESLext= 0.1 Rad/day + 4.1 E-05 Rad/day per pCi/g 

RESLext= 2430 pCi/g 

If site-specific investigations reveal that a different NOREL applies (see Appendix A), replace 

the default NOREL with the site-specific NOREL. 

Internal RESL for plants exposed to 239Pu in soil 

Let us assume the 239Pu concentration in soil is 1 pCi/g. Using a soil-to-plant transfer factor (RF) 

of 0.0738, the 239Pu concentration in the plant is .0738 pCi/g. Because of the small dimensions 

of the plant, it is assumed that only alpha and beta energy will be absorbed within the plant (Ea 

and E() ). Therefore the internal dose to the plant per pCi/g of 239Pu in soil is derived as follows: 

Dint(rern!d) = 1 pCi/g x .0738 x 5.15 MeV x 5 RBE x 0.037 dis/sec-pCi x 1.6E-06 

erg/McV x .01 rad-g/erg x 3600 seclhr x 24 hr 

Dint(rem/d) = 9.7E-05 

RESLin,= 1028 pCi/g 

In this calculation, a site-specific RESL would be derived by using site-specific values of the 

soil-to-plant transfer factors, along with site-specific NORELs. 
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Internal RESL for deer exposed to 239Pu in soil 

Assuming the soil contains 1 pCi/g ~f 239Pu, the grasses growing in the soil will contain .0738 

pCi/g. This is based on a high-end empirically determined soil-to-plant transfer factor of .0738 

pCi/g ofvegetation (fresh wt) per pCi/g of soil (dry wt). Assuming a large deer ingests 20 kg per 

day of fresh grass, and 400 g/day of soil, internal dose is derived using the ingestion dose 

conversion factor recommended in Federal Guidance Report No 11 (EPA 1988) of3.54e-3 

mrem/pCi ingested, as follows: 

D (rem/day)= [(1 pCi/g x .0738 x 20,000 g/d) + (1 pCi/g x 400 g/d)] x 3.54e-3 mrem/pCi 

x .001 rem/mrem 

D = 6.6e-03 rem/day 

RESL = .1 rernlday/6.6e-03 = 15 pCi/g 

In this example, site-specific values can be used for the NOREL, soil-to-plant transfer 

coefficient, and the quantity of grass and soil ingested. 

4.4 Example Tier 1 Analysis for an Aquatic Contamination Event 

For the purpose of illustration, let us assume the following: ( 1) an event occurs that results in the 

contamination of a river, lake, pond, or other waterway, and (2) information is available on the 

radionuclidc contamination level in the water and sediment. Under these conditions, Tables 3-6 

and 3-7 may be used to determine whether there is a potential for radioecological damage. For 

example, let us assume that a contaminating event results in a 137Cs contamination level of I 000 

pCi/1 in a water resource and the sediment contains 1000 pCi/g ofCs-137. Tables 3-6 and 3-7 

indicate that, as long as the radionuclide concentration in the water is less than 2040 pCi/1, and 

the sediment contains less than 1370 pCi/g, there is very Iitt]e risk of an adverse effect on the 

aquatic ecosystem. As a result, it can be concluded that, for this particular example, there is little 

potential for an adverse radioecologica] effect. 

If multiple radionuclides are present in water or sediment, the sum of fractions rule is used, as 

described above. 
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4.5 Examp!e of Higher Tier Analysis for Aquatic Contaminatio1rn 

The derivation of the screening levels depend on two critical parameters: bioaccumulation 

factors and distribution coefficients. Bioaccumulation factors are empirically determined 

relationships between the radionuclide concentrations in water and the radionuclide 

concentrations in aquatic organisms residing in the water. In deriving the screening levels 

presented in Table 3-6, default bioaccumulation factors were used .. If site-specific and event

specific bioaccumulation factors are available, they may be used to replace the default values 

used in the equations presented in Section 3 of the report in order to derive site-specific and 

event-specific screening levels. 

Distribution coefficients are empirically determined relationships between the radionuclide 

concentration in sediment and that in water. In deriving the screening levels presented in 

Table 3-7, default distribution coefficients were used. If site-specific and event-specific 

distribution coefficients are available, they may be used to replace the default values used in the 

equations presented in Section 3 of the report in order to derive site-specific and event-specific 

screening levels. 

Before leaving this topic, we should mention the Law of Bergonie and Tribondeau which states 

that cells are radiosensitive if (1) they have a high mitotic rate, (2) they have a long mitotic 

future, and (3) they are of a primitive type. (Casarette, 1968). These factors were further 

expanded upon by Sparrow ( 1962), which lists the following parameters as indicative of high 

radiosensitivity: 

• 
0 

• 

• 
• 
• 

0 

• 
.. 
• 
• 
0 

Large nucleus (high DNA) 
Large nuclear/nucleolar volume ratio 
Much heterochromatin 
Large chromosomes 
Acrocentric chromosomes 
Normal centromere 
Uninucleate cells 
Low chromosome number 
Diploid or haploid 
Sexual reproduction 
Slow rate of cell division 
Long dormant period 
Meiotic stages present at dormancy 
Slow meiosis and premeiosis 
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Low concentration of protective chemical (e.g., ascorbic acid) 

These are mentioned here because they can be useful in identifying organisms at a site that may 

be particularly sensitive to radiation for the purpose of a site-specific analysis. 
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GLOSSARY 

Alpha (a) decay: one of the three principal modes of radioactive decay. Occurs when the 

neutron to proton ratio is too low and the unstable nucleus ejects an alpha particle. 

Alpha (a) particle: doubly charged cations composed of two protons and two neutrons which 

are ejected monoenergetica11y from an unstable nucleus as a result of radioactive decay. Alpha 

particles are relatively massive and slow, and will usually not penetrate an ordinary sheet of 

paper or the outer layer of skin. Consequently, alpha particles normally represent a significant 

hazard only when taken into the body where the energy they emit will be completely absorbed by 

small volumes of tissue. 

Beta (J3) decay: one of the three principal modes of radioactive decay. Occurs when an 

electrically-neutral neutron splits into two parts (a proton and an electron) and the electron is 

emitted from the nucleus. The atomic number of the decay product is increased by one and the 

chemicalproperties differ from those of the parent. 

Beta (J3) particJe: an electron emitted at high speed from the nucleus of an unstable atom when a 

neutron spontaneously converts to a proton and an electron. Beta particles are not emitted with 

discrete energies but are ejected from the nucleus over a continuous energy spectrum. Unshielded 

beta sources can constitute external hazards if the beta radiation is within a few centimeters of 

exposed skin surfaces and if the beta energy is greater than 70 keV. Internally, beta particles 

have a much greater range than alpha particles in tissue. However, because of their low specific 

ionization potential, beta particles will deposit much less energy to small volumes of tissue and 

consequently will inflict less damage than alpha particles. 

Bioaccumulation Factors: are empirically determined relationships between radionuclide 

concentrations in water and the aquatic organisms residing in the water. 

Curie: 3.7 x 1010 nuclear disintegrations per second, the name for the conventional unit of 

activity. 1 Ci = 3. 7 x 1010 Bq. 

Dip1oid: a cell characterized by having double the basic chromosome number. 
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Distribution Coefficients: are empirically determined relationships between the radionuclide 

concentration in sediment and that in water. 

Effective whole body dose equivalent: the sum over specified tissues of the products of the 

dose equivalent in a tissue or organ and the weighting factor for that tissue. 

External emitter: substance that emits energy from outside an organism. 

Gamma (y) radiation: photons of energy originating from the nucleus that may accompany 

alpha, beta, or neutron decay. Gamma radiation is not a mode of radioactive decay. 

Gray .(Gy): the special name for the SI unit of absorbed dose. 1 Gy = 1 Joule kg-1 = 100 rad. 

Haploid: a cell characterized by having half of the basic chromosome number. 

Internal emitter: substance that emits energy from inside an organism. 

Ionizing radiation: any radiation capable of displacing electrons from atoms thereby producing 

ions. 

Ionization: the removal of an orbital electron from an atom. 

LD (Lethal Dose) 50: the dose of a toxicant that will kill 50 percent of the 

test organisms within a designated period. The lower the LD 50, the more 

toxic the compound. 

Positron: a positively charged beta particle. 

Procaryotic: a cellular organism (such as bacterium) that does not have a distinct nucleus. 

Rad: the name for the conventional unit for absorbed dose of ionizing radiation; the 

corresponding SI unit is the gray (Gy); I rad = 0.01 Gy == 0.01 Joule/kg. 

Radioactive: characterized by atoms with unstable nuclei due to an imbalance in the ratio of 

neutrons to protons. 
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Radioactive decay: the process by which the unstable nucleus of a radioactive atom ejects one 

or more particles to achieve a more stable state. 

Radioactive half-life (t112): the time required for any given radioisotope to decrease to one-half 

its original quantity. 

Radioactivity: spontaneous nuclear transformations that result in the formation of new elements. 

Radionudide: a radioactive species of atom characterized by the number of protons and 

neutrons in its nucleus. 

Rem: an acronym of radiation equivalent man, the name for the conventional unit of dose 

equivalent; the corresponding Sl unit is the Sievert; 1 Sv = 100 rem. 

Roentgen (R): the unit of exposure expressed as coulombs of charge per kilogram of air (1 R = 
2.5xlo-4 C/kg). 

Relative BioJogical Effectiveness (RBE): a unit)ess measure of the effectiveness of one type of 

radiation relative to another type of radiation to have a given biological effect 

Radioecological Screening Levels (RESLs): Radionuclide concentrations that correspond to 

NORELs. 

Trophic Levels: One ofthe hierarchical strata of a food web characterized by organisms which 

arc the same number of steps removed from the primary producers. 

G-3 



APPENDIX A 

SUMMARY OF RADJOECOLOGICAL LITERATURE 
ON THE EFFECTS OF RADIATION 

ON TERRESTIUAL ORGANISMS 



TABLE OF CONTENTS 

Section Page No. 

Al.O SUMMARY OF RADIOECOLOGICAL LITERATURE ON THE 
EFFECTS OF RADIATION ON TERRESTRIAL ORGANISMS ............... A-1 
Al-l. Plants ........................................................ A-1 
Al.2 Mammals .................................................... A-10 
Al.3 Birds ........................................................ A-18 
Al.4 Reptiles and Amphibians ........................................ A-22 
Al-5 Invertebrates .................................................. A-23 

A2.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-26 

Table A-1. 
Table A-2. 

Table A-3. 

Table A-4. 

Table A-5. 

Table A-6. 

Table A-7. 

LIST OF TABLES 

Sensitivity of Canopy of Seven Species to Radiation ................... A-5 
Estimated Short-Term Radiation a Exposures Required to Damage Various Plant 
Communities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-9 
Minimum y-Ray Exposures and Exposure Rates Observed to Produce Detectable 
Effects in Terrestrial Plant Communities ............................ A-10 
Lethal Doses (LDS0/30) for Various Terrestrial Animals and Man Exposed to 
Gamma or X-Radiation ......................................... A-12 
Median Lethal Doses (LD50) Values for Large Animals Exposed to Gamma or X-
Irradiati on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A -14 
Median Lethal Doses (LD50) Values for Large Animals Exposed to Cobalt-60 
Gamma Radiation at Protracted Dose Rates . . . . . . . . . . . . . . . . . . . . . . . . . A-16 
Radiosensitivity of Wild Birds ................................... A-21 



Al.O SUMMARY OF RADIOECOLOGICAL LITERATURE ON THE 

EFFECTS OF RADIATION ON TERRESTRIAL ORGANISMS 

Al-l. Plants 

Most studies on the effects of radiation on plants were conducted in the 1960s and early 1970s. 

The most comprehensive review pertaining to the effects of ionizing radiation on terrestrial 

plants and the plant communities was published by Whicker and Fraley in 1974. The authors 

emphasized that when one considers the radiosensitivity of individual plant species, one must 

remember that effects on one plant species in an ecosystem wm have an indirect effect on the 

entire ecosystem. The total ecological impact of a contaminating radiation event will be 

governed in large part by the effects of radiation on the higher plant community, since some 

plants are quite radiosensitive and since the plant community is the major structural framework, 

including food base, for the entire ecosystem. Moving from considerations at the organismal 

level to effects at the population or community levels, a much greater degree of complexity is 

realized. The changes observed in the plant community following irradiation are caused not only 

by radiation per se, but also by interactions and secondary effects that result from the inherent 

nature of that community and its supporting elements. 

A fundamental feature of plant communities, which explains many of the changes observed 

following irradiation, is the widely varying radiosensitivi6es of different plant species. The 

effects of radiation _are seen to a much greater degree on certain plant tissues than others. The 

meristem, a region of active cell division at the growing tips of shoots and roots, is a critical 

tissue, especially from the standpoint of growth and possibly survival of the plant. Another 

critical tissue is the flower bud, where meiosis takes place to produce pollen and egg cells. One 

must consider the actual doses to these critical tissues to properly evaluate the effective radiation 

dose to the plant. 

As in the case of mammals, radiation effects can be classified as (a) somatic or physiological, or 

(b) genetic in nature. Both effects are largely caused by chromosome damage and gene 

mutations. While recognizing that genetic effects can occur, Whicker and Fraley (1974) 

considered that altered gene frequencies within the standing gene pool would revert to pre

irradiation frequencies following a radiation event. Therefore, they did not further consider 

genetic changes of plants due to radiation exposure. 
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The major studies of radiation effects on plants were conducted in plant ecosystems at the 

Brookhaven National Laboratory (BNL) (Oak-Pine Forest), North-Central Colorado (shortgrass 

plains), Savannah River Plant (pine forest), Northern Georgia (abandoned farmland), and Puerto 

Rico (tropical rain forest). Additional studies were conducted around unshielded reactors 

(Georgia and Oak Ridge National Laboratory) and at nuclear detonation test sites. 

The types of effects observed following radiation exposures relate to the community 

physiognomy (form and structure), community composition, and species diversity or individual 

radiosensitivities. The make-up of a plant community consists of several levels of organization, 

including: trees of several types, shrubs (woody plants like trees but of smaller stature), epiphytes 

(which grow on other plants), herbs (which include ferns, grasses, sedges, and forbs), and 

thallophytes (which include lichens, mosses, and liverworts). The actual physiognomy of a 

plant community is primarily determined by the climate, e.g., desert or moist climatic conditions. 

For example, the dominant plant form in one community might be large trees, whereas in 

another, it might be grasses or shrubs. 

Studies at the Brookhaven National Laboratory on Long Island were some of the most extensive 

dealing with the effects of radiation on plants. An oak-pine forest dominated by white oak, 

scarlet oak, and pitch pine with a high concentration of vacciniaceous shrubs and a sparse herb 

stratum was chronically exposed for five years to gamma radiation from a 137Cs source 

(Woodwcll and Whittaker, 1968). In addition to the tree populations, shrub and lichen 

subcommunities of the forest were also studied. Another study consisted ofthe irradiation of an 

abandoned field of herbaceous plants (known as the "Old Field"), exposed to gamma radiation 

from a 60Co source for 2 years. The exposures in both studies were 20 hours/day. 

In the oak-pine forest study, effects on plant life around the irradiation source took the form of 

several zones related to the lethal effects of radiation on various plant species. Within the inner 

zone, which received the greatest exposure (>200 R/day), all woody and most herbaceous plants 

were killed during the first year. This zone was called the Devastated Zone. The next zone, 

which received exposures of 150-200 R/day, was known as the Carex Zone. In this zone, woody 

plants were also killed, but the sedge, Carex pensylvania, expanded its population in 2 years 

from about 1% in the undisturbed forest to cover as much as 70% of the ground surface in some 

irradiated areas. In the third zone, which received 40-150 R/day, the tree canopy was reduced by 

50% or more with the vacciniaceous shrubs becoming the dominant plant life. The fourth zone, 

with doses of 16-40 Rfday, was simply known as the Oak Forest. The pitch pine had been killed 
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in this zone leaving an oak canopy and undisturbed undergrowth. While the oak trees were not· 

killed, sublethal damage (such as perturbed bud/twig development) had occurred. 

In the very outermost zone (the Oak-Pine Forest), the exposures were less than 12 R/day and no 

plant deaths were observed. However, an appreciable reduction of shoot growth was seen with 

exposures as low· as 1 R/day. Radial increments (ring widths) of pine tree trunks were reduced at 

exposure rates of 1-5 R/day. Leaf production was altered at exposure rates as low as 2 R/day. 

The most dramatic response was a change in diversity of the vascular plants. The BNL Oak-Pine 

Forest consisted originally of~ 18 vascular plant species per plot, which is in the range of many 

mountain forests, although on the lower-middle species diversity range for most other forests. 

Clear differences in radiosensitivity were evident within the pine-oak forest. Diversity was 

clearly reduced within 6 months after the irradiation began, beginning at 20 R/day with a linear 

decline above 50 R/day, reaching 50% of controls by 150 R/day, and complete loss ofall 

vascular plants at 350 R/day. 

The diversity of species in the Old Field required higher doses than in the Oak-Pine Fo!est. After 

1 year of exposure, no decrease was seen below 100 R/day. Diversity was reduced by 50% at 

about 1000 R/day with complete loss of plants at 3200 R/day. The reduction ofthe lichen 

community required even greater radiation doses with a threshold ~200-300 R/day apd 50% 

reduction at 2700 R/day. Some lichens were highly resistant with 11 species surviving on trees 

at exposures of 2250 R/day after 32 months. 

The threshold for reduction of diversity, for 50% reduction, and reduction to zero for the three 

communities were all in the same sequence. The forest vascular plants disappeared first, 

followed by the Old Field herbs, and finally the forest lichens. Of the tree species, the pitch pine 

(P. rigida) was the most radiosensitive. Ninety percent inhibition of growth occurred at 20 

R/day with P. rigida, at 30 R/day with white oaks (Q. alba), and at 40 R/day with the scarlet oak 

(Q. coccinea). 

The effects of ionizing radiation on another forest, primarily containing slash pine (P. ellottii) 

and longleaf pine (P. palustries), were extensively studied by McCormick (1969) using a 137Cs 

source. These studies at the Savannah River Plant site confirmed the high radiosensitivity of 

pine trees and included additional pine species from those in the Brookhaven studies. Slash 

pines were particularly sensitive; all slash pine trees had died within 4 months after receiving 
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300 R or more. All longleaf pines that were 5 years of age or younger died following exposures 

of 800 R or more. The older trees did not die until exposures of 2800 R were reached. There 

was also a clear correlation of radiosensitivity with plant size. Growth of longleaf pines 

decreased sharply in the smallest trees following exposures of 400 R but not in the larger trees 

until doses of 600 R were reached. As described for the Brookhaven studies, a great diversity in 

plant species occurred in this irradiated forest as well. Following the death of the canopy trees, 

the forest microenvironment changed drastically. Above 2000 R, the microenvironment was 

more characteristic of open fields than of a forest. By one year, the seedlings and rosettes of old 

field species were completely covered by dense populations of trumpet vine which apparently 

had sprouted from underground root systems. In these studies, the pine forest was the most 

radiosensitive and the deciduous-evergreen forests ranked as the second most radiosensitive plant 

community. 

In one of the more recent studies of radiation effects on plants, Amiro and Dugle (1985) exposed 

a North American boreal forest in Southwestern Manitoba to gamma radiation from a 6°Co 

source for 19 hrs/day at dose rates of0.005 to 65 mGy x h-1 (0.0005-6.5 rads/hour). The tree 

community ofthc boreal forest consisted of about two-thirds Black Spruce with the remainder 

Jack Pine, Balsam Fir, Paper Birch, Trembling Aspen, White Spruce, Balsam Poplar, Black Ash, 

and Tamarack. The most common large shrubs were Bebb's Willow and Speckled Alder. Most 

of the trees were younger than 70 years. The coniferous species were more radiosensitive than 

the deciduous species as shown in Table A-1, with Jack Pine being defoliated most quickly. All 

species were killed within the first 1.5 years at the highest dose-rate (30-55 mGy x h"1
). Total 

loss of the tree canopy occurred after 10 years at mean dose rates >25 mGy x h-1
, with a 

reduction in canopy at mean dose rates of>4.5 mGy x hr-1 (~ 10.8 rads/day). The results in this 

Canadian study are consistent with those obtained at Brookhaven National Laboratory and the 

Savannah River Plant site, i.e., the coniferous species (especially pine trees) are the most 

radiosensitive tree species. 
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Table A-1. Sensitivity of Canopy of Seven Species to Radiation (Years to Total Defoliation 
at 90% of Stations) 

Species 

Bebb's Willow 

Trembling Aspen 

Speckled Alder 

Paper Birch 

Black Spruce 

Balsam Fir 

Jack Pine 
Reference: Amiro and Dugle (1 985) 

55-30 

(n = 84) 

<1.5 

<1.5 

<1.5 

<1.5 

<1.5 

<1.5 

<1.5 

Mean Dose Rate (mGy x h-1
) 

30-13 13-4 

(n = 121) (n = 128) 

>10 >10 

5.5 >10 

2.5 >10 

2.5 >10 

2.5 4.5 

2.5 4.5 

>1.5 3.5 

Franz and Woodwell (1973) studied the effect of irradiation on soil algae by sampling along the 

radiation gradient during the sixth year of irradiation of the Brookhaven Irradiated Pine-Oak 

Forest. They identified seventeen taxa of algae. They correlated a gradient in composition of the 

algal community with distance from the radiation and thus the radiation dose received. They also 

correlated the gradient with changes in the higher plant community and the radiation-induced 

changes in the soil. 

There was an obvious threshold for a reduction in number of taxa per sample which was 

attributable to the presence of radioresistant procaryotic forms at the higher exposures. Such 

procaryotic forms were absent or scarce in the unirradiated forest. It appeared that a substitute of 

procaryotic forms for the eucaryotes took place at exposures in excess of 1000-2000 R!day. No 

effect on community composition occurred at dose rates of 50 and 730 R!day, with a 50% 

reduction evident for both coefficient of community and percentage similarity at 2250 RJday. At 

6000-7000 R!day, both indices had dropped to zero. 

Franz and Woodwell (1973) concluded that the soil algal community was more resistant than 

communities of higher plants with a radiosensitivity similar to the lichen community in the oak

pine forest. This high radioresistance in a field ecoenvironment confirmed the laboratory studies 

which had demonstrated very high radioresistance for algae. 
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Flaccus et al. (1974) studied the secondary succession ofherbs following the demise oflarge 

trees at the Brookhaven site for 10 years. Interestingly, a great increase in Carex pensylvania 

occurred (as previously mentioned) within the first 5 years to ~70% cover, but decreased 

somewhat thereafter. Flaccus saw a sharp increase in diversity of species with an increase in 

Rubus spp. contributing most to the replacement of Carex pensylvania. He considered the 

change in dominance by Carex pensylvania over the 1 0-year period to be a reflection of the 

decay of the radiation source. The radioresistance ofthe Carex became less of an advantage, so 

that the excluded herb species could then survive in the sledge zone at the decreasing dose rates. 

Fraley and Whicker (1973a, 1973b) studied the response ofshortgrass plains to chronic or short

term (30-day) seasonal irradiation. Exposures were to a 137Cs gamma source in a shortgrass 

plains in North Central Colorado. Bouteloua gracilis (blue gamma) dominated the grass 

community, typical of the shortgrass plains upland soils. In the chronic study, exposures ranged 

from 0.01 Rlbour to 650 RJhour over a tlrree-year period. While there were some slight changes 

in the diversity of species and plant dominance, it was obvious that the short grasses are highly 

radioresistant (Fraley and Whicker, 1973a). Within the inner lethal zone, all plants died within 

six months at dose rates of 115 R/hour and above. However, the threshold for the coefficient of 

community (CC) was approximately 5 R/hour (120 R/day) after 15 months ofirradiation (total 

dose- ~55,000 R). This was considerably higher than the 50 R/(20-hr day) for the Brookhaven 

Old Field Community and the 20 R/(20-hr/day) for the Brookhaven Oak-Pine Forest. While the 

density of several species of grasses gradually decreased, effects on the CC were only minor 

since species were not eliminated. One plant did become dominant due to the radiation stress; 

Lepidium densiflorum emerged as the dominant species (a reflection of its high radioresistance). 

It is obvious from this study that shortgrass vegetation is very resistant to ionizing radiation. 

Fraley and Whicker (1973b) also studied the effects of short-term (30-day) seasonal irradiation of 

the shortgrass plains vegetation. They found the greatest sensitivity in late fa11. As in the 

chronic study, the shortgrass plains vegetation was very radioresistant with 50% coefficient of 

community effects resulting from exposures of 164,207, and 95.5 kR for spring, summer, and 
late fall, respectively. 

The University ofTennessee (UT-AEC) Agricultural Research Laboratory conducted a series of 

studies to determine the radiosensitivity of food crops (Killion and Constantine, 1969). Using 
60Co as the radiation source, food plants were irradiated at various times after emergence and 

allowed to mature in the field. The general order of radiosensitivity of the food crops studies 
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was: winter barley =winter wheat> com > soybean> rice. Seedlings of barley and wheat could 

tolerate only about 1000 R, with com ~2000 R, soybean ~4000 R, and rice ~25,000 R. The stage 

of growth, however, greatly influenced the tolerance of plants to gamma radiation. The most 

sensitive periods in general were during reproductive primordial development, e.g., seedling 

stages and early bloom. 

Whicker and Fraley (1974) conducted an excellent and rather comprehensive review of the 

effects of ionizing radiation on terrestrial plant communities. With the exception ofthe more 

recent studies of a North American boreal forest in Southwestern Manitoba (Amiro and Dugle, 

1985) and the food crops, Whicker and Fraley extensively reviewed the primary literature 

discussed in this report as well as numerous other smaller studies. They arrived at the following 

conclusions about plant radiosensitivity: 

• 

• 

Large-stature, more advanced growth forms tend to be more radiosensitive than 
smaller-statured, more primitive forms. Within the plant community, the order of 
radiosensitivity appears to be trees (most sensitive) > shrubs > herbs > 
thallophytes> microflora (least sensitive). Coniferous trees are notably more 
sensitive than deciduous trees, and within each of the other growth-form groups 
above, examples exist where size, stature, or complexity contributes to 
radiosensitivity. 

Herbaceous, often "nuisance-type" weeds characteristic of disturbed or cultivated 
areas are frequently favored at the expense of trees, shrubs, or other specialized 
plants in irradiated communities. Thallophytes and microbial populations tend to 
persist in areas that have received sufficient irradiation to kill all vascular plants, 
unless secondary environmental changes become unfavorable to the lower plant 
forms. If coniferous trees form an important component of a plant community, 
drastic physiognomic changes can result from relatively low radiation exposures. 

The data indicate that in the oak-pine forest, exposure rates of the order of 50 
R/day will produce detectable reductions in community structure and biomass 
within 6-30 months. Exposure rates in excess of 300 R/day will cause nearly 
complete devastation within 6-30 months. Exposure rates as low as 2 R/day will 
alter leaf production after several years of exposure. In the herbaceous 
communities, detectable effects on community structure can be expected at 
exposure rates of the order of 100 R/day (sometimes less) within a year of chronic 
irradiation treatment. Complete devastation of herbaceous communities appears 
to require exposure rates of the order of a few kiloroentgens per day for about one 
year. It is particularly evident from the shortgrass plains study that, until 
equilibrium is reached, the longer the exposure period, the smaller is the daily 
exposure required to produce a given effect. The lichen synusiae of the oak-pine 
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forest showed structural change at 100-300 R/day, but exposure rates of 6-9 
kR/day were necessary to eliminate the community after 26 months of chronic 
irradiation. 

• As with the chronic studies, pine forest is clearly the most radiosensitive 
community type considered, while the lichen community of a tropical rain forest 
is the most resistant. Old field and shortgrass plains communities are in the low
intermediate sensitivity range. The Artemisia (shrub) and tropical rain forest 
communities probably lie somewhere between temperate forest and temperate 
herbaceous communities in terms of sensitivity to short-term radiation, but the 
available data are not sufficient to confirm this. Total exposures ofless than 100 
R delivered in 8 days caused detectable effects on community structure in the pine 
forest, while exposures of 5 kR caused a complete change in species composition. 
In the herbaceous communities studied, month-long exposures totaling on the 
order of 10-50 kR were required to elicit detectable reductions in community 
structure. Exposures in the range of 1 00 to 500 kR were required for complete 
response. Up to a million roentgens are required to kill all lichens in a rain forest 
when delivered over a 92-day period. 

Based on their analyses, Whicker and Fraley (1974) presented estimates for short-term radiation 

exposures required to damage various plant communities as listed in Table A-2. 

The IAEA (1992) also reviewed the major studies on the effects of radiation on plants. Like 

others, they concluded that pine trees (Pinus) are among the most sensitive to irradiation with all 

species of P. elliotti that received 300 R in a 200-hr period dead within a few months of 

exposure. All young ( <5 years) P. palustris ~hat received doses of at least 900 R also died, 

whereas exposures of> 2800 R killed the older P. palustris trees. The estimated dose rates 

ranged from ~0.01 Gy x hr-1 to ~0.7 Gy x hr-1 (1-70 R/hour). Based on its review, the IAEA 

presented Table A-3, which indicates the minimal gamma ray exposures and exposure rates 

needed to produce detectable effects in terrestrial plant communities. The IAEA concluded: "it 

appears that in the natural environment, the most sensitive plants display acute radiation 

sensitivities which are similar in magnitude to those found for mammals, but that the majority of 

data relate to radiation exposures which are not acute for the plant species investigated but are 

more correctly described as short term or chronic. " 
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TableA-2. Estimated Short-Term Radiationa Exposures Required to Damage Various Plant 
Communities (Whicker and Fraley, 1974). 

Exposures (kR) to produce 

Minor Intermediate Severe 
Community type effectsb effects" effectsd 

Coniferous forest 0.1-1 1-2 >2 

Deciduous forest 1-5 5-10 >10 

Shrub 1-5 5-20 >20 

Tropical rain forest 4-10 10-40 >40 

Rock outcrop (herbaceous) 8-10 10-40 > 40 

Old fields (herbaceous) 3-10 10-100 > 100 

Grassland 8-10 10-100 > 100 

Moss-lichen 10-50 50-500 > 500 

• Short-term exposures range from about 8 to 30 days according to the literature from which this table was derived. 
Exposures might be reduced by factors of2-4 for acute or fallout-decay irradiation. 

b Minor effects= short-term changes in productivity, reproduction, and phenology. Recovery from such effects 
would occur rapidly following TSdiation stress. 

c Intermediate effects= changes in species composition and diversity through selection mortality of the more 
radiosensitive components of the community. Recovery from such effects may take place through the processes 
of plant succession and may require from one to several generations. 

d Severe effects = those which drastically change species composition, or which may cause mortality of all or 
nearly all higher plants. Recovery may be very slow following severe effects, or it may be delayed indefinitely if 
the soil becomes subject to leaching of nutrients or erosion. 
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Table A-3. Minimum y-Ray Exposures and Exposure Rates Observed to Produce Detectable 
Effects in Terrestrial Plant Communities (IAEA, 1992) 

Community type 

Pine forest 

Oak-pine forest 

Deciduous forest 

Tropical forest 

Old fields 

(abandoned cropland) 

Mcadow vegetation 

Shortgrass plains 

Lichen 

CC = Coefficient of Community 
H = Diversity Index 
L = Leaf Fall Index 

A1.2 Mamma]s 

Exposure 
period Attribute 

(d) measured 

8 cc 
540 cc 
900 H 

1440 L 

165 B 

34 B 

17 S,H 

29 cc 
29 B,S,H 

365 cc 
365 H 

11 cc 
30 cc 
30 H,B 

420 cc 
420 H 

510 B 

92 S,B 

780 CC,H 

B = Biomass Index 
S = Similarity Index 

Minimum Minimum 
exposure total 

rate exposure 
(Rd-1) (kR) 

375 03 

50 27 

50 45 

2 2_9 

24 4 

118 4 

59 

1200 35 

586 17 

50 18 

100 36 

227 2_5 

467 14 

300 9 

120 50 

40 95 

170 87 

2200 200 

300 234 

As discussed earlier, ionizing radiation can cause a multitude of effects in humans and other 

mammals after acute and protracted exposures, including death, reproductive failure, birth 

defects, heritable mutations, life-shortening, and cancer. Whereas all these effects are of great 

concern in determining acce-ptable exposures to humans, the induction of heritable mutations, 

birth defects, and cancer is not viewed with the same level of concern for non-human organisms. 
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Indeed, there is a dearth of data for such effects, especially for chronic radiation exposures at low 

dose rates. In contrast, numerous laboratory studies have been conducted on the acute and 

chronic effects of radiation on mammals with death and life-shortening as the endpoints of 

concern. Several important studies have also been conducted on the effects of irradiation in 

natural environmental conditions using static irradiation sources in a few major ecosystems, 

which will be discussed later. The preceding section on plants briefly discusses the designs of 

those ecosystem studies. 

Most studies have been conducted with common sma111aboratory animals, although several 

important studies have used large domesticated mammals. Virtually no data exist on which to 

base an assessment of the radiosensitivity oflarge wild mammals, such as deer, moose, bear, big 

cats, etc., and one can only assume that their radiosensitivity is similar to that of animals of 

comparable size and metabolic rate. 

Bell (1971 ), Bond and Robertson (195 7), Page (1968), Rice and Baptist ( 197 4), and Still and 

Page ( 1971) conducted the most comprehensive reviews pertaining to the effects of acute or 

chronic radiation on mammals. The review by Bond and Robertson ( 1957) primarily covered the 

acute lethality studies conducted up to 1957, and since their results have been included by others, 

that review will not be considered further in this report. 

Rice and Baptist's review pertains to the potential effects of radiation released by nuclear power 

plants. The main focus is on the effects on aquatic life forms due to radiation discharges into 

water at the nuclear power plants. In the shorter review on terrestrial organisms, Rice and 

Baptist presented a useful summary (see Table A-4) of the lethal doses for various terrestrial 

animals and man when exposed to gamma or X-radiation. As can be observed, several species 

have LDSOs slightly lower than man, indicating that man is not the most radiosensitive of the 

mammalian species. It is also evident that the small laboratory mammals are more radioresistant 

than man: guinea pigs have LD50s in the range of 326 rads, and mice, rats, hamsters, and rabbits 

have LD50s between 600 and 750 rads. 

In addition to the rodent studies reported by Rice and Baptist, several other studies of 

comparative radiosensitivity of rodent species have been reported. Dunaway et al. (1969) 

compared the lethality response for ten species of rodents (six species of Cricetidae, two of 

Muridae, and two of Soricidae) captured from the wild near Oak Ridge, Tennessee. The rodents 
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Table A-4. Lethal Doses (LDS0/30) for Various Terrestrial Animals and Man Exposed to 
Gamma or X-Radiation (Modified from Rice and Baptist, 1974). 

ANIMALS 

MAMMALS 

Dogs 

Goat 

Swine 

Burro 

Man 

Guinea Pig 

Pika 

Raccoon 

Red Squirrel 

Monkey 

Hamster 

Mouse 

Gray Fox 

Rat 

Rabbit 

Mongolian Gerbil 

Ground Squinel (active) 

Ground Squirrel (hibernating) 

Bat 

AMPHIBIANS 

Newt 

Toad 

ANNEUDS 

Earthworm 

LETHAL DOSES (RADS) 

250 

240 

250 

255 

300 

326 

560R 

580 

<600 

600 

610 

640 

710 

714 

750 

1,060 

l,IOOR 

1,500-1,750R 

] 5,000 

1,486 

2,200 

67,800 

were exposed to 6°Co gamma radiation at a dose rate of ~600 rads/minute: The range ofLD50s 

was 525 to 1069 rads. Similarly, O'Farrell (1967) determined the LD50s for five species of 

rodents, three captured from the wild near Hanford, Washington, one from Alaska, and one 

standard laboratory strain, which were irradiated with 6°Co gamma radiation at a dose rate of9.6 

rads/sec. Very little variation in LD50s was found with a range of651 to 919 rads, with no 

differences seen between Cricetid rodents and Murid mice. 

In field studies of acute lethality response, Pelton and Provost ( 1969) irradiated wild adult female 

field-captured cotton rats to 137Cs at 20 R/minute and released them back into environmental 

encJosures. The LD50 of this relatively radioresistant species was estimated as 1130 R. 
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U.S. Naval Radiological Defense Laboratory (NRDL) in San Francisco or the University of 

Tennessee-ABC Agricultural Research Laboratory (UT-AEC) in Oak Ridge, Tennessee 

conducted much of the radiation research on large mammals. At the NRDL, reseachers 

compared the effects of acute and protracted radiation in large mammals (dogs, sheep, goats, 

swine, and burros) using primarily 1000 K vp X -rays and 60Co gamma radiation. The results 

obtained at the NRDL were reviewed along with those of the UT -AEC studies and other 

literature reports by. Page (1968) and Still and Page (1971). Table A-5 presents a summary ofthe 

median lethal doses (LD50s) for large animals exposed to gamma or X-irradiation. 

Several large domestic animals, especially cattle, dogs, burros, and goats, are at least as 

radiosensitive (and perhaps more so) as humans to the effects of acute radiation exposure. One 

can speculate that the larger wild animals, such as bear and moose, are comparable to the large 

domestic animals in radiosensitivity. The range oflethality estimates for mammals (except 

perhaps bats) following acute or protracted radiation exposures is not particularly large (no more 

than a factor of 1 0 for the mammals studied). This is far less than the ranges found for plants and 

other terrestrial organisms. 

The results in Table A-5 were obtained with exposures at a rather intense dose rate. While 

studies have not been conducted with large animals at dose rates around I R/day, studies have 

been conducted to ascertain the change in radiosensitivity with lower dose rates as indicated in 

Table A-6. With the exception ofthe burro and primates, a great change in radiosensitivity 

occurs at dose rates ofO.l R/rninute or less or when the radiation is protracted from a few 

minutes to 1 00 or more hours. 

There is extensive literature on the effects of radiation on terrestrial mammals. The most 

comprehensive review is that of Turner (1975). Turner's main emphasis was on the effects of 

continuous irradiation on reproduction and survival and the size and age-composition of animal 

populations in irradiated ecosystems. He did not attempt to evaluate the genetic consequences of 

continuous irradiation on animal populations. While he recognized that genetic effects will occur 

in the irradiated animal populations, he agreed with other ecologists that natural selection and 

other compensating mechanisms will counteract genetic disturbances imposed by irradiation, and 

thus these effects will not be a determinant for survival or adverse effects in the irradiated animal 

populations. 
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Table A-5. Median Lethal Doses (LDSO) Values for Large Animals Exposed to Gamma or X
lrradiation* 

1 { . ,.~J>:E.Ci~$<; Y·:;~- it~ptA;:pQ~.~Qb~£~·- ; tioSEJiAT~-(~1\1.): •·. :.l .. p5Q-(J4-l)S)~'/::/i,!Y . •. 

BURRO lOOOKvp X- 7.0 175 

Cobalt-60 .85 280 

Cobalt-60 .35 290 

Cobalt-60 .30 350 

CATTLE Cobalt-60 6.6 125 

Cobalt-60 .9 150 

Cobalt-60 .9 160 

DOG Cobalt-60 50-65 250 

lOOOKvp X- 55 239 

lOOOKvpX- 15 239 

2000KvpX- 15 266 

2000Kvp X- 15 248 

lOOOKvpX- 8-10 280 

Cobalt-60 6 335 

GOAT 2500 Kev gamma 32.5 240 

lOOOKvp X- 7.5 200 

Cobalt-60 1.3 350 

PRIMATES Cobalt-60 800 380 

Cobalt-60 55 644 

250Kvp X- 22 475 

250 KvpX- 22 503 

250 Kvp X- 13.7 550 

2000Kvp X- 10.7 670 

250KvpX- 3 510 

A-14 



Table A-5. Median Lethal Doses (LD50) Values for Large Animals Exposed to Gamma or X
Irradiation (Continued).* 

l/; ~l:':l<t§A~~~):;.:tl~l;J,{~~M\PQN": SgtJ!t¢~ '" 'QP§l;']1J\'J.'}:(R{M) .··1·.····. ·• LD~lJ(RAD~)_'<}:' I 
SHEEP Cobalt-60 11 145 

1000 Kvp X- 7.5 146 

250Kvp X~ 7.5 245 

Cobalt-60 4.35 194 

Cobalt-60 .5 206 

Cobalt-60 .3 205 

Coba1t-60 .06 302 

Cobalt-60 .033 389 

SWINE Cobalt-60 50 240 

1000 KvpX- 30 250 

Cobalt-60 ] 8-29 228 

Cobalt-60 18-29 218 

1000 Kvp X- 27 255 

2000Kvp X- 15 230 

1000 Kvp X- 15 250 

Cobalt-60 11.5 260 

Cobalt-60 10 270 

1000 Kvp X- 9-10 270 

Cobalt-60 425 

Cobalt-60 .85 370 

Coba1t-60 .067 1350-1700 
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Table A-6. Median Lethal Doses (LD50) Values for Large Animals Exposed to Cobalt-60 
Gamma Radiation at Protracted Dose Rates* 

BURRO .5-.85 280 

.28 325 

.14 350 

.07 350 

.035 300 

.017 400 

CATTLE .5-.85 160 

.07 425 

.035 400 

SWINE .5-.85 370 

.07 1600 

.035 5800 

DOGS 13R/M 258 

.055 700 

.035 900 

.027 1050 

GOATS 1.3 RIM 350 

.033 650 

.017 1100 

As Turner discussed, studies of irradiated animal populations at the site of nuclear tests are 

difficult to assess due to the confounding influences of heat and blast and the uncertain dosimetry 

and doses received by the animal populations. Due to these problems, he conducted a number of 

field studies. They were ofthree main types: (1) investigations of animal populations occupying 

areas of high natural radioactivity; (2) studies in areas with increased radiation levels due to 

reactor operations, radioactive wastes, and fallout; and (3) field experiments designed using 

artificial sources of radiation. Most of the well-controlled and reliable data come from the 

specially designed field studies using discrete sources of radiation. These are the same irradiated 

ecosystems previously described for the plant studies. The effects of irradiation were also 
studied on the existing animal populations. 

A-16 



Turner concluded that reproduction is the ecological process most sensitive to radiation 

impairment. The responses of animal populations are not predictable from conventional LD50 

studies. Reactions of animal populations may entail complex interactions between impairment, 

recovery, and other compensatory responses. A limitation of most laboratory and field studies 

was that populations were exposed to only gamma radiation. Radiation from sources of probable 

radiation pollution (e.g., nuclear electric plants and nuclear waste sites) will be a mixture of 

gamma, beta, and perhaps some alpha emitters. 

French and Kaaz (1968), as reported by Turner, exposed three strains of Peromyscus maniculatus 

to chronic irradiation at ~1.23 rads/day. They studied two groups: one consisted ofthe offspring 

of irradiated parents that had been irradiated during gestation (from the time of conception until 

birth), and the other consisted of mice irradiated for the remainder of their lives beginning at 

weaning (3-4 weeks of age). For mice that had been irradiated in utero, the birth rate was 

slightly lower than that ofthe controls, the death rate was higher, and age-specific fertility was 

reduced. There were no differences for those mice irradiated since weaning (and in fact there 

was an indication of an increase in survival time) indicating that the developing fetus is quite 

radiosensitive and that irradiation of the pregnant mother is of considerable importance in 

· determining potential effects of radiation exposures. Turner emphasized that reproductive 

processes are much more important to the maintenance of stressed populations than survivorship 

and .life span. Since reproduction is more radiosensitive than those of general maintenance, 

populations may succumb to chronic radiation levels far lower than lethal doses. 

In contrast to these studies, Turner reviewed a series of Russian studies of high natural 

radioactivity in which voles had been exposed to 34.5 or 69 rads/year of gamma radiation. These 

studies reported that 60% ofthe male voles exposed to ~69 rads/year (~0.2 rad/day) were sterile 

with decreased testes weight. The testicular effects were observed within 6 months (accumulated 

dose <70 rads). 

As regards to life-shortening of irradiated adult rodents, Sacher and Staffeldt (1973) found that 

hystricomorphs (Chinchilla laniger and Cavia porcellus) were extremely sensitive, whereas 

murids (Mus musculus and Rattus spp.) were relatively resistant to chronic radiation at dose rates 

of 5-125 R/day. In another study, French et al. (1969) exposed the pocket mouse (Perognathus 

formosus) in the Mojave Desert of southern Nevada to 137Cs gamma radiation at a dose rate of 1 

R/day. While there was a suggestion of shorter life span, it was not conclusive. Carlson and 

Jackson (1959) irradiated rats at dose rates ranging from 0.3 to 4.2 R/day. While observing some 
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effects, they concluded that the effects of radiation interacted with the environmental effects in 

influencing longevity. 

Lorenz et al. (1954) found an apparent increase in survival time of mice and guinea pigs exposed 

to 1.1 R/day as did French and Kaaz (1968) at 1.23 R/day. As pointed out by Turner, a similar 

increase in survival has also been found with insects exposed to low dose rates. There may be a · 

scientific basis for this J?henomenon. French et al. (1974), as reported by Turner, reported that P. 

formosus (pocket rodent) maintained generally higher densities and greater increases in numbers 

in areas where the radiation levels were -1 R/day for 5 years. 

Mole (1957) analyzed the results from different investigators and concluded that there was a 

threshold between 1 and 2 R/day below which no life-shortening occurs. It is not clear from the 

literature whether dose rates below 1 R/day would have a detrimental effect on survival and life 

span. 

A1.3 Birds 

Only a few laboratory studies or well-controlled field studies have compared the radiosensitivity 

ofbirds. The review by Mellinger and Schultz (1975) is the most comprehensive, but it covers 

the effects of radiation on wild birds only and docs not provide infonnation on domestic birds. 

Most studies cited in that review pertained to the uptake and accumulation ofradionuclides 

around weapons test sites, from worldwide fallout, around nuclear power plant sites, and waste 

disposal sites. As expected, the concentrations ofradionuclides in wild birds reflected their 

feeding habits. The highest concentrations observed in wild birds around the Hanford facilities 

were in shorebirds feeding mainly on larvae and insects, and the lowest levels were in 

piscivorous birds (fish eaters). The mallard and baldpate were intermediate to the shorebirds and 

piscivorous birds. Beta emitters concentrated in shorebirds about 45 times greater than in river 

ducks. 32P concentrations in birds were measured by the following concentration factors: 75,000 

for adult swallows, 5000 for gulls, 50,000 for diving ducks, 7500 for river ducks and geese, and 

2500 for piscivorous ducks. 

Phosphorous uptake would be anticipated as it is an important element in wild birds, and a 

principal constituent ofbone, DNA, and ATP. ATP is present in high concentrations in the flight 

muscles of birds. The other radionuclides usually accumulated hi wild birds were 65Zn, 137Cs, 
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9osr, 210Po, 210Pb, 1311, 239Pu, and 6°Co, depending on the geographical sites where they nested or 

fed. 

Some laboratory studies of the radiosensitivity ofbirds have been conducted. These, as well as 

the limited studies of bird populations exposed to radiation in field experiments or environmental 

studies, provide data on a small percentage of the species ofbirds. Nevertheless, the data appear 

to be adequate to arrive at some general conclusions as to the relative radiosensitivity of birds. 

From early papers, it appeared that wild birds had a lower radiosensitivity than domestic fowl. 

Maloney and Mraz (1939) observed that the Japanese quail (Coturnizjaponicum) and bobwhite 

quail (Colinus virginianus) were less sensitive to whole body gamma radiation (6°Co@ 25 

R/minute) than domestic white leghorn hens. This was based on only ~ 10% of Japanese quail 

dying after 1000 R and ~40% of bobwhite quail dying after 1200 R, as compared to an LD50 of 

900 R for white leghorns. Similarly, Norris (1958) concluded that week-old songbirds might be 

less radiosensitive than week-old laboratory chicks and ducklings. This was based on studies 

with eastern bluebirds in which he estimated an LD50 of>lOOO R. Willard (1963) also 

concluded that nesting eastern bluebirds were less radiosensitive than young chickens, reporting 

an LD50 of2500 R for 16-day old nestlings. This current evaluation does not seem to support 

the conclusion that wild birds are less radiosensitive than domestic fowl. 

In addition to determination of LD50s of individual species of songbirds, limited studies of other 

effects and population studies have been performed (Mellinger and Schultz, 1975). At doses of 

50~21 0 R with weaver finches, Lopts and Rothblat (1962) did not observe testicular damage 

whereas at 420-1060 R, abnormal histological changes were seen. Willard (1963) observed 

stunting of growth and feather elongation in nestling eastern bluebirds when irradiated at 43 

R/min (60Co) at 2 and 16 days of age. A 10% reduction in feather growth occurred in 2-day old 

nestlings with exposures of 300-500 R. Growth was reduced by 50% at 1500-2000 R. 

In a study of late summer bird populations in the vicinity of an air-shielded nuclear reactor in 

Georgia, Schnell (1964) reported that various species disappeared earlier than those disappearing 

from a control non-irradiated area. The disappearance varied with bobwhites declining first at a 

total dose of 310 rads and white-eyed vireos disappearing last at a dose of 27,700 rads. No 

differences, however, were observed in the decline of non-singing birds~ 
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Wagner and Marples (1966) studied populations of five species of songbirds (tree swallows, 

rufous-sided towhee, brown thrasher, Baltimore oriole, and eastern songbird) in a pine-oak forest 

at Brookhaven National Laboratory. Negligible effects were observed over a 30-day nesting 

period with a total dose of330 R. They found an LD50 of 500-1000 R for eggs of wild 

passerines (perching songbirds) exposed to 6°Co radiation for 20 hours per day at a dose rate of 

up to 50 R/day, whereas the LD50 for adults may have been as high as 2000 R at a dose tate of 

up to 150 R/day. 

Zach and Mayoh (1984, 1986) conducted two field studies on the effects ofradiation on birds, 

tree swallows, and house wrens. Both studies determined the effects of radiation on nestling 

birds and assessed mortality and growth depression. The source was 60Co with a dose rate of 60 

R/second. No radiation-induced mortality occurred with doses up to 600 R for house wrens and 

450 R for tree swallows. However, pronounced growth effects were evident at 270 Rand above, 

in the form ofreduced body mass and depressed feather growth. Chronic exposure at ~100 

R/day appeared to be even more effective than acute exposure at the same total dose and may 

have caused permanent stunting. 

The UT-AEC Agricultural Research Laboratory determined that the LD50 for domestic poultry 

(white leghorn chickens) was ~900 Rat a dose rate of 5 R/minute (6°Co). No deaths occurred at 

400 R. In addition, they found that egg production temporarily dropped for 10 days starting at 

the 1Oth day following exposure to total doses of 400-800 R (Bell, 1971 ). They observed a dose 

rate effect in that the drop in egg production remained reduced for 40 days when the dose rate 

was increased to 45 R/minute with the same total doses. Additional studies at that laboratory 

revealed that exposure of incubated, fertilized eggs to doses of>80 R retarded development 

whereas an LD50 of750 R was obtained with 12-day old eggs. The radiosensitivity was slightly 

greater for 3-day and 18-day old incubated eggs. Weatherbee (1966) did not observe reductions 

in egg production until doses were 600 R or greater, with the reductions occurring between 11-20 

days. The radiation source was 6°Co and the dose rate was 0.9 R/minute, less than in the UT

AEC studies, which may explain the differences in radiosensitivity for egg production. 

In a study of2-day old broiler chickens to 60Co y-radiation at 8 R/minute, Brisbin (1969) found 

that growth rate over a 30-day period was significantly decreased only if doses were above 

700R. 
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In summary, the radiosensitivity among the wild birds appears to range from ~400 to > 1000 R 

for acute LD50s. Table A-7 summarizes the LD50s for game and non-game wild birds. Minimal 

data are available to assess the effects of protraction of radiation exposures and effects of low 

intensities. However, protracting an 800 R exposure ofwhite leghorn chickens from ~18 

minutes (45 R/minute) to ~3 hours (5 R/minute) resulted in a 20% reduction in mortality. 

Table A-7. Radiosensitivity of Wild Birds* 

~fltCl~~~~~~y~ } • .•··· ; : •··.·····. •·· . tYV'E/. ·.:.t·· ·•·· .. :~:DOSE RAT£::·: ~h!:s:·~::•l.DS(J":; •,;::(!,.: 
.' · .. _.:,:·-- . -;~·-··i)"';:, ·>u:;,::;::.<;(.,,;;:. /\.,;;;.. s~+:Y>'.-::~>z:\:;L:·;. ,, . 

GAME BIRDS 

Blue-Winged Teal Duck 137Cs y NA 715 R 

Green-Winged Teal Duck 137Cs y NA 485R 

Shoveler Duck 137Cs y NA 894R 

Mallard Ducks, 4 mo. old 137Cs y NA 704R 

Mallard Ducks, 12 mo. old 60Coy NA 630R 

Mallard Ducks, 12 mo. old X-rays NA 650R 

Ringed-Necked Pheasants X-rays NA 1500-2025 R 

NON-GAME BIRDS 

Blue Birds NA 23.5 Rim >lOOOR 

Blue Birds, 16-day old nestlings X-rays NA 2500R 

Blue Birds, nestlings-fledglings X-rays NA 2500R 

Greenfinch X-rays NA 600R 

European Goldfinch X-rays NA 600R 

Linnet X-rays NA 400 R 

House Sparrow X-rays NA 625 R 

Serin X-rays NA 500R 

Weaver Finches NA NA 1060R 

Pigeon NA NA ~1060R 

Parakeet NA NA >1060 R 

California Starling NA 6°Co-r ~800R 

Slate-Colored Junco NA NA 900R 

Song Soarrow NA NA 800R 

*Compiled from Mellinger and Schultz (1975). 
NA -not available in report. 
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A1.4 Reptiles and Amphibians 

Information on the effects of radiation on reptiles and amphibians is quite sparse. Only a few 

studies have been reported in the public literature. According to the IAEA (1992), reptiles and 

amphibians &re somewhat less sensitive to the lethal effects of acute radiation than birds and 

mammals, although an overlap in sensitivity may exist. The studies of Tinkle (1965) indicate 

that radiation affects the reproduction system of a natural population of lizards, Uta 

stansburiana, in ways roughly similar to how it affects mammals. Turner et al. ( 1973, as 

reported in IAEA, 1992) studied the effects of chronic radiation on lizards in a desert ecosystem 

in which the lizards were maintained in enclosures and irradiated at dose rates of ~2 Rlday. 

After 1 or 2 years of exposure, females of two long-lived species oflizards became sterile, and 

reproduction was blocked with the populations drifting towards extinction. Effects on iguanid 

lizards (Crotaphytus wislizenii and Cnemidophorus tigris) were not as dramatic at that time. 

After 5 years of exposure at that dose rate, there were no significant differences in the life spans, 

age distributions, and sex ratios between the irradiated and control iguanid lizards. A possible 

explanation for this difference in species response is that the ovaries of the two sensitive species 

would have accumulated a greater total dose before sexual maturation. 

One of the most extensive studies of animal populations in an irradiated ecosystem was the study 

oflizards and tree frogs in the Puerto Rican rain forest (Turner, 1975). Beginning one year prior 

to the irradiation, two species of lizards (A no/is gundlachi and A. evermanni) and a tree frog 

(Eleutherodacty/us portoricensis) were studied for individual and population attributes. Several 

effects were attributed to the radiation exposure including lethality within 15-20 meters of the 

source and indirect effects associated with the radiation-induced opening of the forest canopy. 

While the actual doses received were not presented, they would likely have been at least several 

thousand roentgens within 20 meters based on data presented in the Turner report. 

In another study of an irradiated ecosystem, researchers studied whiptaillizards ( Cnemidophorus 

tigris), horned lizards (Phrynosoma platyrhinos) and zebra-tailed lizards (Callisaurus 

draconoides), leopard lizards (Crotaphytus wislizenii), and Utas (Uta stansburiana) in an 

irradiated desert in Nevada. The dose rates to the lizards ranged from 1 rad/day to~ 5 rads/day. 

Five years after irradiation began, no effects on body weights, mortality, or major organ systems 

were apparent. However, there was a suggestion of impaired reproduction in several species of 

lizards, including leopard lizards and horned lizards. Many of the survivors lacked ovaries and 

many of the males were sterile. Female sterility was also observed in several of the other species 

A-22 



of lizards. Such conditions have never been observed in females of these species in other parts of 

the Rock Valley where there was no radiation exposure. It was judged that an accumulated dose 

of ~1500 rads was sufficient to destroy the ovary. Reproduction was unimpaired in the Utas, 

apparently because they have a more rapid turnover of cells and shorter lifespan than the other 

species of lizards. 

Al-5 Invertebrates 

Most information regarding the effects of radiation on invertebrates pertains to effects on insects. 

An extensive review of the nongenetic effects of radiation on insects provides clear evidence that 

adult insects are, in general, far less sensitive than vertebrates, (O'Brien and Wolfe, 1964). 

Indeed, producing lethality in adult insects usually requires doses about 100 times that needed to 

produce lethality in vertebrates. 

While insects are less sensitive than vertebrates to either acute effects or reproductive effects of 

radiation exposure, many factors can modify their response to radiation. As regards to the effects 

of chronic enviromnental radiation exposure on insects, Turner ( 197 5) has documented that 

invertebrates appear to be affected more by indirect effects than the direct radiation damage to 

the organisms. The exposure rates that significantly alter vegetation structure or character may 

not have a direct impact on the invertebrates, but the inveryebrates exhibit clear responses to the 

vegetation changes. The indirect responses of invertebrates may be either a decrease in their 

prevalence or an increase in their population. An example of an indirect response was the 

reduction in insect population directly related to the reduction of litter production when trees 

were killed by radiation. The reduced litter led to a reduction of litter decomposition and 

depletion of carbon and nitrogen, essential nutrients for the invertebrates. 

Lethality is not the most important effect leading to decreased insect populations following 

radiation exposure. Effects on fertility and reproduction are more sensitive, as was demonstrated 

by Styron and Dodson (1971) and Terasi and Newcombe (1966). This includes radiation by B

radiation as well as y -radiation. Investigators concluded that the genetic effects on insect 

populations following chronic irradiation were likely ofless concern than effects on fertility. 

Severe genetic damage to Drosophila populations, exposed to radiation from nuclear detonations 

in the Marshall Islands, was repaired in succeeding generations (Stone et al. 1962). 
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As discussed in O'Brien and Wolfe's review, the radiation dose required to produce adverse 

effects in insects varies greatly. The variation appears especially related to the age of the insects 

at the time of irradiation and less so to the species of insect.· O'Brien and Wolfe illustrate that the 

lethal doses for insects, in general, are in excess of 10,000 R, putting them in the range oflethal 

doses for unicellular organisms, which are much greater than the radiation doses required for 

lethality in vertebrates including man and other mammals. 

O'Brien and Wolfe also documented the remarkable differences in radiation doses required to kill 

adults versus those producing severe effects (including lethality) in eggs and embryos. For 

example, whereas the lethal dose for adult Bracon hebetro (wasp) was 300,000 R, the sterilizing 

dose was only 5000 R. Indeed, effects on the embryo occurred at even lower doses, with the 

lethal dose for embryos in the cleavage stage only 100 R. 

This extremely wide range in radiation doses required to produce effects occurs because very 

little cell division takes place after the insects hatch from the eggs and enter the larval life form. 

O'Brien and Wolfe conclude that the dividing insect cells are as sensitive as dividing vertebrate 

cells, but the peculiar static quality of the adult insect's cell life makes it insensitive to radiation. 

Maximum sensitivity occurs at cleavage and blastulation with a peak of insensitivity at 

gastrulation and just afterwards. As regards the precise stage of the cell cycle, the investigators 

concluded that damage was not evident until mitosis began and was prominent at the end of the 

metaphase. 

The biological basis for the reduced radiosensitivity apparently is that, in adult insects, very little 

cell division and differentiation take place and thus the cells are in a stage of reduced sensitivity. 

An exception to this, however, is that the gonadal cells of the adults do divide and as might be 

expected, reproduction can be impaired at much lower doses than for somatic cells. Since 

juvenile insects have a high cell turnover rate, they are also more radiosensitive than adults. 

There are several other interesting aspects to radiation effects on insects. As with vertebrates, a 

given dose is usually less effective when received in fractional increments than when received all 

at once. This effectiveness decreases with increasing intervals. This is interpreted as evidence 

that some recovery occurs soon after the radiation injury. Male insects are generally more 

sensitive (but not always) to effects of radiation than females. This phenomenon was observed in 

most studies and for most effects including lethality. One explanation advanced was that, at least 

in Bracon, most males are haploid whereas females are diploid. They concluded that differences 
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in genome number were more important than gene kind at least for adults. This may not hold 

true for effects on all immature stages, however, because haploids are more resistant than 

diploids during cleavage in the egg stage. 

Most crustacea are aquatic organisms and are not reviewed in this report. However, studies of a 

terrestrial isopod crustacea (Armadillium vulgare), also known as the "pillbug," warrant 

reporting. Nakatsuchi and Egami (1981) irradiated A. Vulgare with 137Cs r-radiation at dose 

levels ranging from 5000-160,000 Rat various times during their molt cycle. The LD50 was 

-30,000 R, which falls within the range of other crustaceans (LD50s of 1500-51,000 rads). 

Snails are another common organism in terrestrial ecosystems, although little research has been 

performed into this class of invertebrates. In one study (Cooley and Miller, 1971 ), the pond 

snail,Physa heterstropha, showed reduced survival for dose rates in excess of240 rads-d-1
• 
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DECAY ENERGIES AND DOSE CONVERSION FACTORS 

A data file containing the energies and intensities of about 500 radionuclides had been obtained 

from the Health and Safety Research Division of Oak Ridge National Laboratory. This file, 

which includes the energy and intensity of each radiation that accompanies nuclear decay, had 

been produced by the computer program MEDLIST'. Most of these data were published by D.C. 

Kocher in the Radioactive Decay Data Tables, DOE-TIC-11 026, Technical Information Center, 

U.S. Department of Energy, 1981. Although some of the data have since been revised, the 

changes are not large enough to significantly affect the present analysis. 

The total energies of each type of radiation-alpha, beta (p-), positron ((3), Auger electrons ( e·) 

and photons (x- and gamma-radiation)-were calculated by multiplying the energy of each 

radiation of a given type by its intensity and summing these products. Radionuclides which have 

radioactive progenies with half-lives of six months or less were assumed to be in secular 

equilibrium with their progenies-the disintegration energies of the progenies are included in 

those of the parents. The branching ratios of the decay chains were obtained from Kocher, 1981 

(cited above). 

1 
Described in NCRP Report No. 58: A Handbook of Radioactivity Measurement Procedures, 2nd Ed., 1985. 
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Table B-1. Progenies Included in Calculated Decay Energies 

, · ··: .. :>. .·: \ :t\.~~~cl~t~~)~T ~~li(].~~</:•{:f::\"~-:.:/:;'X'; . 
•: ·, Par-ent .: --· :•·-·.No{nuHiH~sl•:<· i;\:;;:;Name>•;,I::;:. ,v&i;ltiltiti',~;;§· 

Ac-227 10 Th-227 .9862 
Fr-223 .0138 
Ra-223 1 
Rn-2I9 1 
Po-215 I 
Pb-211 1 
Bi-211 1 
Po-211 .00273 
Tl-207 .99727 

Ag-108m 2 Ag-108 .093 

Ag-llOm 2 Ag-110 .0133 

Am-243 2 Np-239 

Cd-I09 2 Ag-109m 

Ce-144 3 Pr-144m .0143 
Pr-144 I 

Cs-137 2 Ba-137m .946 

Pb-210 3 Bi-210 I 
Po-210 1 

Pu-244 4 U-240 1 
Np-240m 1 
Np-240 I 

Ra-226 7 Rn-222 1 
Po-218 1 
Pb-214 .9998 
Bi-214 1 
Tl-210 .00021 
Po-214 .99979 

Ra-226-ser 10 Rn-222 
Po-218 
Pb-214 .9998 
Bi-214 1 
Tl-210 .00021 
Po-214 .99979 
Pb-210 1 
Bi-210 1 
Po-210 1 

Ra-228 2 Ac-228 

Ru-106 2 Rh-106 

Sb-125 2 Te-l 25m 

Sr-90 2 Y-90 
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Table B-1. Progenies Included in Calculated Decay Energies (continued) 

[,·,~>~~rc~i.:~)I:· -~i2i~~~~~~~~.¢~;,~~;;;:~ii:i;~:··~ 
Th-228 8 Ra-224 1 

Rn-220 

Th-229 9 

Th-232-ser 11 

U-235 2 

U-238 4 

U-sep 7 

B-3 

Po-216 I 
Pb-212 1 
Bi-212 1 
Po-212 .6407 
Tl-208 .3593 

Ra-225 
Ac-225 
Fr-221 
At-217 1 
Bi-213 1 
Po-213 .9784 
11-209 .0216 
Pb-209 1 

Ra-228 
Ac-228 
Th-228 
Ra-224 
Rn-220 
Po-216 
Pb-212 
Bi-212 
Po-212 
Tl-208 

Th-231 

Th-234 
Pa-234m 
Pa-234 

U-234 

.6407 

.3593 

1 
1 
.0016 

U-235 0.047 

Th-231 0.047 

U-238 1 

Th-234 

Pa-234m 

Pa-234 .0016 



Table B~ 1. Progenies Included in Calculated Decay Energies (continued) 

i,._· .. ·:._.Pa~~~t:t~{!" 1.':;;j~~~.·~~c~i~!:;~c•if~~~~~!~~'~:t.~:~;;.;i~~i~~;:;;. 
U-series 29 U-238 1 

Th-234 I 
Pa-234m I 
Pa-234 .0016 
U-234 1 
Th-230 1.000 
Ra-226 
Rn-222 
Po-218 
Pb-214 
Bi-214 
Tl-210 
Po-214 
Pb-210 
Bi-210 
Po-210 
U-235 
Th-231 
Pa-231 
Ac-227 
Th-227 
Fr-223 
Ra-223 
Rn-219 
Po-215 
Pb-211 
Bi-21 I 
Po-211 
TI-207 

1 
I 
I 
.9998 
1 
.00021 
.99979 
1 
1 
J 
0.047 
0.047 
0.047 
0.047 
0.046 
6.49e-04 
0.047 
0.047 
0.047 
0.047 
0.047 
1.28e-04 
0.047 

The last column of the table below shows the total energy in units of gram-rad per microcurie

hour, the units listed in Kocher, 1981. The values in this column were spot-checked against the 

values in Kocher, 1981 as part ofthe QA ofthe present calculation. 
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Table B-2. Decay Energy 

'. ·; .. ,·· ... · .· ..... · .... · ·.·. ····~•~:y::;'ff.t.~~Y!~i~i.~t~~~~~!~~~)fi;\~/Ai~.s; :i/;i''"'!<i (1~:,~;;t!·! .!:/;11·:·;~;.; • .. ·. :Nildide 
·.,·' · .. > ··.• . Tot~f/: ··· ::••······ ii</:; !~'i/.S! B':';;·:·<;' l;.:r:·,::a~:f;:,;?'.· .~::,·;. ::·,f·::tn;;;8lff·~fi::F{W''::;e;;:; 

Ac-227 33.8 32.3 0.96 0 0.129 0.403 72.134 

Ag-108m 1.69 0.000 5.668E-2 8.1 84E-5 1.419E-2 1.62 3.6067 

Ag-IlOm 2.82 0.000 8.121E-2 0.000 2.892E-3 2.73 6.0182 

Am-241 5.54 5.48 0.000 0.000 2.940E-2 2.810E-2 11.823 

Am-243 5.76 5.26 0.115 0.000 0.153 0.230 12.293 

Bi-207 1.65 0.000 0.000 0.000 0.110 1.54 3.5213 

C-14 4.947E-2 0.000 4.947E-2 0.000 0.000 0.000 0.1056 

Cd-109 0.107 0.000 0.000 0.000 8.044E-2 2.616E-2 0.2284 

Ce-144 1.35 0.000 1.29 0.000 9.906E-3 5.136E-2 2.8811 

Cl-36 0.249 0.000 0.249 0.000 1.763E-5 l.586E-6 0.5314 

Cm-243 6.09 5.83 0.000 0.000 0.123 0.133 12.997 

Cm-244 5.80 5.80 0.000 0.000 6.439E-3 1.490E-3 12.378 

Cm-248 4.66 4.65 0.000 0.000 4.772E-3 1.054E-3 9.945 

Co-57 0.143 0.000 0.000 0.000 1.827E-2 0.125 0.3052 

Co-60 2.60 0.000 9.579E-2 0.000 0.000 2.51 5.5487 

Cs-134 1.72 0.000 0.157 0.000 5.169E-3 1.56 3.6707 

Cs-135 5.630E-2 0.000 5.630E-2 0.000 0.000 0.000 0.1202 
Cs-137 0.796 0.000 0.171 0.000 6.023E-2 0.566 1.6988 
Eu-152 1.28 0.000 8.369E-2 0.000 4.028E-2 1.15 2.7317 
Eu- I 54 1.53 0.000 0.225 0.000 4.847E-2 1.25 3.2652 
Eu-155 0.122 0.000 4.544E-2 0.000 1.635E-2 6.058E-2 0.2604 
Fe-55 5.664E-3 0.000 0.000 0.000 4.003E-3 1.661E-3 0.012 

Gd-153 0.152 0.000 0.000 0.000 4.186E-2 0.110 0.3244 
H-3 5.685E-3 0.000 5.685E-3 0.000 0.000 0.000 0.012 
J-129 7.894E-2 0.000 4.090E-2 0.000 1.340E-2 2.464E-2 0.1685 
Mn-54 0.840 0.000 0.000 0.000 3.820E-3 0.836 1.7927 
Na-22 2.39 0.000 0.000 0.194 7.544E-5 2.19 5.1006 
Nb-94 1.72 0.000 0.146 0.000 l.l08E-3 1.57 3.6707 
Pa-231 5.45 5.38 0 0 0.0355 0.0372 11.631 
Pb-210 5.73 5.3 0.396 0 0.0279 0.005 12.229 
Pm-147 6.196E-2 0.000 6.196E-2 0.000 0.000 3.456E-6 0.1322 
Pu-238 5.50 5.49 0.000 0.000 8.260E-3 1.600E-3 11.738 
Pu-239 5.15 5.15 0.000 0.000 4.880E-3 6.540E-4 10.991 
Pu-240 5.16 5.15 0.000 0.000 8.332E-3 1.526E-3 I 1.012 
Pu-241 5.230E-3 0.000 5.230E-3 0.000 0.000 0.000 0.011 
Pu-242 4.92 4.91 0.000 0.000 6.839E-3 1.267E-3 10.5 
Pu-244 7.30 4.59 0.956 0.000 0.250 1.50 15.579 
Ra-226 26.7 24 0.851 0 0.0851 1.77 56.981 
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Table B-2. Decay Energy (continued) 

Nuclide. 
,, .. ... · : .. ·. ,; :.Mcytdi~i)1~~gi"3,!io~, ·,·. ···•.· .. _; .. ;· >·.••'· .... · .. ··••· :'!; .. ;:;,<'· . ;-.~~-~ ·: I· total : ,.:,. fi< rc·fac······.·.· .. ·.···l,:· .. J~t·•·.·• ... ,'·~:o.:··~~.(.r(:·.•. ;; ; .. y: .::: 

Ra-226-ser 32.4 29.3 1.247 0 0.113 1.775 69.21 
Ra-228 1.37 0 0.375 0 0.0659 0.927 2.9238 

Ru-106 1.63 0 1.42 0 0 0.207 3.4786 

Sb-125 0.690 0.000 8.644E-2 0.000 0.136 0.468 1.4726 

Sm-147 2.25 2.25 0.000 0.000 0.000 0.000 4.8018 
Sm-151 1.979E-2 0.000 1.963E-2 0.000 1.428E-4 1.260E-5 0.042 

Sr-90 1.13 0.000 1.13 0.000 0.000 0.000 2.4116 

Tc-99 8.460E-2 0.000 8.460E-2 0.000 0.000 5.183E-7 0.1805 
Th-228 34.4 31.9 0.759 0 0.116 1.56 73.414 
Th-229 33.6 32.4 0.725 0.000 0.162 0.341 71.707 
Th-230 4.69 4.68 0 0 0.0129 0.001 10.009 
Th-232 4.02 4.00 0 0 0.0109 0.001 8.5792 
Th-232-ser 39.8 35.9 1.134 0 0.193 2.49 84.917 
TI-204 0.239 0.000 0.238 0.000 1.221E-4 1.136E-3 0.5101 
U-232 5.32 5.31 0.000 0.000 1.438E-2 1.782E-3 11.354 
U-233 4.82 4.81 0.000 0.000 3.004E-3 7.181E-4 10.287 
U-234 4.78 4.76 0 0 0.0113 0.001 10.201 
U-235 4.75 4.38 0.08 0 0.117 0.176 10.137 
U-236 4.50 4.49 0.000 0.000 9.564E-3 1.373E-3 9.6036 
U-238 5.11 4.19 0.864 0 0.0265 Q.0248 10.905 
U-sep 10.1 9.16 0.868 0 0.0433 0.0341 21.583 
U-series 49.1 44.9 2.16 0 0.177 1.83 104.74 
Zn-65 0.590 0.000 0.000 2.023E-3 4.561E-3 0.584 1.2591 

DOSE CONVERSION FACTORS 

Dose conversion factors were compiled from data files furnished by ORNL, which are the basis 

ofFGR 11 and 12. The DCFs for each nuclide include the contributions of progeny with half

lives of six months or less, normalized to the specific activity of the parent-such nuclides bear 

the suffix "+D". NucHdes with the suffix ''-ser" include include the contributions of the entire 

radioactive decay chain in full secular equilibrium, also normalized to the specific activity of the 

parent. "U-sep" refers to the three uranium isotopes in the ratios of their natural abundance, 

separated from the long-lived progeny, normalized to the specific activity ofU-238. "U-ser" 

refers to the three uranium isotopes in the ratios of their natural abundance, in secular 

equilibrium with their entire decay chains, normalized to the specific activity ofU-238. 

These factors were compiled by use of a program written by Keith Eckerman and modified by 

SFM and RA. The decay scheme is listed in FGR 12, Table At, but has been corrected for Cd-
109 and Th-234. 

B-6 



Table B-3. Dose Conversion Factors 

--.. ·· ,_ -lntefnat(mrem···p:,er}:IQ,r)'['~:\?::~'~;>·?;<:;<. ,,__,, __ ,:, .-
!=xt.~rnal {m,r~rn/hr. per pC~lg or pGi/cm2

) 
lnhalatiQn· . .: .• _<' ::;-~· i;·:': .: .... :::. thg~tion .. ,.-

... 
Nuclide :· ,. : _: .. ~- . . 

surface 1 em. Scm: 15cm Infinite highest lowest fastest :sidwest :.hi9tl~st:. Howest:." high,f1 .}lawi; . 
!Ac-227+0 5.15e-05 5.23e-05 1.47e-04 2.15e-04 2.30e-04 6.72e+OO 1.31e+OO 6.72e+OO 1.32e+OO 1.48e-02 1.48e-02 1.48e-02 1.48e-02 

Ag-108m+O 2.13e-04 2.18e-04 6.29e-04 9.83e-04 1.10e-03 2.83e-04 2.53e-05 3.01e-05 2.83e-04 7.62e-06 7.62e-06 7.62e-06 7.62e-06 

Ag-110m+O 3.53e-04 3.64e-04 1.06e-03 1.69e-03 1.96e-03 8.03e-05 3.09e-05 3.96e-05 8.03e-05 1.08e-05 1.08e-05 1.08e-05 1.08e-05 

Am-241 3.66e-06 2.45e-06 4.65e-06 4.99e-06 4.99e-06 4.44e-01 4.44e-01 4.44e-01 4.44e-01 3.64e-03 3.64e-03 3.64e-03 3.64e-03 

!Am-243+0 2.88e-05 2.80e-05 7.35e-05 9.93e-05 1.02e-04 4.40e-01 4.40e-01 4.40e-01 4.40e-01 3.63e-03 3.63e-03 3.63e-03 3.63e-03 

Bi-207 1 .97e-04 2.02e-04 5.84e-04 9.25e-04 1.07e-03 2.00e-05 3.23e-06 3.23e-06 2.00e-05 5.48e-06 5.48e-06 5.48e-06 5.48e-06 

C-14 2.14e-09 9.16e-10 1.44e-09 1.53e-09 1.53e-09 2.09e-06 2.90e-09 2.09e-06 2.35e-08 2.09e-06 2.09e-06 2.09e-06 2.09e-06 

Cd-109+0 4.29e-06 1.45e-06 2.60e-06 3.03e-06 3.03e-06 1.14e-04 3.96e-05 1.14e-04 4.51e-05 1.31e-05 1.31e-05 1.31e-05 1.31e-05 

Ce-144+0 7.77e-06 7.62e-06 2.11e-05 3.22e-05 3.70e-05 3.74e-04 2. 16e-04 2.16e-04 3.74e-04 2.11e-05 2.11e-05 2.11e-05 2.11e-05 

Cl-36 8.96e-08 7.52e-08 1.89e-07 2.60e-07 2.73e-07 2.19e-05 2.24e-06 2.24e-06 2.19e-05 3.03e-06 3.03e-06 3.03e-06 3.03e-06 

Cm-243 1 .67e-05 1.66e-05 4.56e-05 6.44e-05 6.65e-05 3.07e-01 3.07e-01 3.07e-01 3.07e-01 2.51e-03 2.51e-03 2.51e~03 2.51e-03 

Cm-244 1.17e-07 1.39e-08 1.44e-08 1.44e-08 1.44e-08 2.48e-01 2.48e-01 2.48e-01 2.48e-01 2.02e-03 2.02e-03 2.02e-03 2.02e-03 

.cm-248 
I 

7.99e-08 9.63e-09 1.00e-08 1.00e-08 1.00e-08 1.65e+OO 1.65e+OO 1.65e+OO 1.65e+OO 1.36e~02 1.36e-02 1.36e-02 1.36e-02 

'co-57 1.53e~05 1 .58e-05 4.24e-05 5.67e-05 5.71e-05 9.07e-06 2.63e-06 2.63e-06 9.07e-06 1.18e-06 7.44e-07 7.44e-07 1.18e-06 

Co-60 3.13e-04 3.24e-04 9.48e-04 1.54e-03 1.85e-03 2.19e-04 3.31e-05 3.31e-05 2.19e-04 2.69e-05 1.02e-05 1 .02e-05 2.69e-05 

Cs-134 2.02e-04 2.08e-04 6.03e-04 9.53e-04 1.08e-03 4.62e~05 4.62e-05 4.62e~05 4.62e-05 7.33e-05 7.33e-05 7.33e-05 7.33e-05 

Cs-135 4.44e-09 2.24e-09 3.94e-09 4.37e-09 4.37e-09 4.55e-06 4.55e-06 4.55e-06 4.55e-06 7.07e-06 7.07e-06 7.07e-06 7.07e-06 

Cs-137+0 7.39e-05 7.58e-05 2.20e-04 3.45e-04 3.89e-04 3.19e-05 3.19e-05 3.19e-05 3.19e-05 S.OOe-05 S.OOe-05 S.OOe-05 S.OOe-05 

Eu-152 1.47e-04 1.50e-04 4.33e-04 6.86e-04 7.99e-04 2.21e-04 2.21e-04 2.21e-04 2.21e-04 6.48e-06 6.48e-06 6.48e-06 6.48e-06 

Eu-154 1.59e-04 1.62e-04 4.71e-04 7.50e-04 8.76e-04 2.86e-04 2.86e-04 2.86e-04 2.86e-04 9.55e-06 9.55e-06 9.55e-06 9.55e-06I 

Eu-155 7.86e-06 7.18e-06 1 .69e-05 2.08e-05 2,08e-05 4.14e-05 4.14e-05 4.14e-05 4.14e-05 1.53e-06 1.53e-06 1.53e-06 1 .53e-06 

Fe-55 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 2.69e-06 1.34e-06 2.69e-06 1.34e-06 6.07e-07 6.07e-07 6.07e-07 6.07e-07 1 

Gd-153 1.41e-05 1 .10e-05 2.32e-05 2.79e-05 2.79e-05 2.38e-05 9.47e-06 2.38e-05 9.47e-06 1.17e-06 1.17e-06 1.17e-06 1.17e-06 
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Table B-3. Dose Conversion Factors (continued) 
--- --- --~------· 

_ -~~t.~~9:f(~fu_f.~~{~?e~rR9i/g orpCilcm~) . 
·_ -:.··:· .•.. ~<:J~t~rnaFJl,iRrem•'perpci) .-- .- - -. :_ 

·-· 

Nuclide - -_ .rnliatatl~~-/.;,f.\ };~. ·u;;:x:: 
-· Ingestion 

surlaee : 1 cni _- - scm ·15'cm- infinite. highest rowesi ·fastest'. :$16wesl\: ~~ihh~~l Aovt~~t •·- high k -_- l9w f1 

H-3 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 6.40e-08 6.40e-08 6.40e-08 6.40e-08 6.40e-08 6.40e-08 6.40e-08 6.40e-08 

1-129 3.44e-06 1.27e-06 1.47e-06 1.48e-06 1.48e-06 1.74e-04 1.74e-04 1.74e-04 1.74e-04 2.76e-04 2.76e-04 2.76e-04 2.76e-04 

Mn-54 1.08e-04 1.11e-04 3.22e-04 5.11e-04 5.88e-04 6.70e-06 5.25e-06 5.25e-06 6.70e-06 2.77e-06 2.77e-06 2.77e-06 2.77e-06 

Na-22 2.80e-04 2.90e-04 8.42e-04 1.34e-03 1.56e-03 7.66e-06 7.66e-06 7.66e-06 7.66e-06 1.15e-05 1.15e-05 1.15e-05 1.15e-05 

Nb-94 2.04e-04 2.10e-04 6.09e-04 9.65e-04 1.10e-03 4.14e-04 3.61e-05 3.61e-05 4.14e-04 7.14e-06 7.14e-06 7.14e-06 7.14e-06 

Pa-231 5.42e-06 4.90e-06 1.38e-05 2.05e-05 2.17e-05 1.28e+OO 8.58e-01 1.28e+OO 8.58e-01 1.06e-02 1.06e-02 1.06e-02 1.06e-02 

Pb-210+0 4.71e-07 2.95e-07 5.72e-07 6.81e-07 6.96e-07 2.32e-02 2.22e-02 2.30e-02 2.24e-02 7.27e-03 7.27e-03 7.27e-03 7.27e-03 

Pm-147 4.54e-09 2.54e-09 4.88e-09 5.69e-09 5.71e-09 3.92e-05 2.58e-05 2.58e-05 3.92e-05 1.05e-06 1.05e-06 1.05e-06 1.05e-06 

Pu-238 1.12e-07 1.35e-08 1.62e-08 1.72e-08 1.73e-08 3.92e-01 2.88e-01 3.92e-01 2.88e-01 3.20e-03 4.96e-05 3.20e-03 4.96e-05 

Pu-239 4.89e-08 1.20e-08 2.45e-08 3.24e-08 3.37e-08 4.29e-01 3.08e-01 4.29e-01 3.08e-01 3.54e-03 5.18e-05 3.54e-03 5.18e-05 

Pu-240 1.07e-07 1.32e-08 1 .59e-08 1.67e-08 1.67e-08 4.29e-01 3.08e~01 4.29e-01 3.08e-01 3.54e-03 5.18e-05 3.54e-03 5.18e-05 

Pu-241 2.57e-10 2.05e-10 5.20e-10 6.71e-10 6.73e-10 8.25e-03 4.96e-03 8.25e-03 4.96e-03 6.84e-05 7.66e-07 6.84e~05 7.66e-07 

Pu-242 8.88e-08 1.11e-08 1.37e-08 1.46e-08 1.46e-08 4.11e-01 2.93e-01 4.11e-01 2.93e-01 3.36e-03 4.92e-05 3.36e-03 4.92e-05 

Pu-244+0 4.42e-05 4.45e-05 1.29e-04 2.03e-04 2.30e-04 4.03e-01 2.89e-01 4.03e-01 2.89e-01 3.32e-03 6.28e-05 3.32e-03 6.29e-05 

Ra-226+0 2.21e-04 2.29e-04 6.69e-04 1.08e-03 1.28e-03 8.60e-03 8.60e-03 8.60e-03 8.60e-03 1.33e-03 1.33e-03 1.33e-03 1.33e-03 

Ra-226-ser 2.21e-04 2.29e-04 6.70e-04 1.08e-03 1.28e-03 3.18e-02 3.08e-02 3.16e-02 3.10e-02 8.60e-03 8.60e-03 8.60e-03 8.60e-03 

Ra-228+0 1.24e-04 1.27e-04 3.69e-04 5.88e-04 6.82e-04 5.08e-03 4.86e-03 5.08e-03 4.90e-03 1.44e-03 1.44e-03 1.44e-03 1.44e-03 

Ru-106+0 2.82e-05 2.90e-05 8.37e-05 1.31e-04 1.47e-04 4.77e-04 5.62e-05 5.62e-05 4.77e-04 2.74e-05 2.74e-05 2.74e-05 2.74e-05 

Sb-125+0 5.77e-05 5.72e-05 1.64e-04 2.52e~04 2.80e-04 1.39e-05 3.41e-06 3.41e-06 1.39e-05 3.65e-06 3.64e-06 3.65e-06 3.64e-06 

Sm-147 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 7.47e-02 7.47e-02 7.47e-02 7.47e-02 1.85e-04 1.85e-04 1.85e-04 1.85e-04 

Sm-151 6.70e-10 1.11e-1 0 1.12e-10 1.12e-10 1.12e-10 3.00e-05 3.00e-05 3.00e-05 3.00e-05 3.89e-07 3.89e-07 3.89e-07 3.89e-07 

Sr-90+0 7.46e-07 6.89e-07 1.83e-06 2.64e-06 2.81e-06 1.31e-03 2.47e-04 2.47e-04 1.31e-03 1.53e-04 2.27e-05 1.53e-04 2.27e-05' 

Tc-99 1.04e-08 6.22e-09 1.22e-08 1.43e-08 1.43e-08 8.32e-06 1.02e-06 1.02e-06 8.32e-06 1.46e-06 1.46e-06 1.46e-06 1.46e-06' 

Th-228+0 1.87e-04 1.96e-04 5.73e-04 9.39e-04 1.16e-03 3.45e-01 2.53e-01 2.53e-01 3.45e-01 8.08e-04 8.08e-04 8.08e-04 8.08e-04J 
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Table B-3. Dose Conversion Factors (continued) 

Nuclide 
External (mrem/h~ pe~'p.Citg or- pCi/cm2) . ,.. lnhala~i~~-~:5Jlit~:-~c~--~~,;!:~~::~7 pCi} ingestion . . ---~. · .~. 

surface I 1 em I 5 em I 15 em I in.finite I high~lliow~~t ltast~~Eli~)\~/_~(i'highest n-o,we$t' I higj1l~ I lowf1' 

1Th-229+D 4.24e-05l4.18e-0511.15e-04l1.68e-04l1.82e-04l2.16e+OO l1.74e+OOI2.16e+OOI1.74e+OOI4.03e-03 l4.03e-0314.03e-0314.03e-03 

ITh-230 9.99e-0814.97e-0811.11e-0711.36e-0711.38e-07l3.26e-01 l2.62e-0113.26e-0112.62e-0115.48e-04 l5.48e-04l5.48e-04l5.48e-04 

Th-232 7.34e-08 2.47e-08 5.03e-08 5.92e-08 5.95e-08 1.64e+OO 1.15e+OO 1.64e+OO 1.15e+OO 2.73e-03 2.73e-03 2.73e-03 2.73e-03 

Th-232-ser 2.83e-05 2.90e-05 8.38e-05 1.31e-04 1.47e-04 1.64e+OO 1.15e+OO 1.64e+OO 1.15e+OO 2.76e-03 2.76e-03 2.76e-03 2.76e-03 

Tl-204 1.97e-07 1.71e-07 3.86e-07 4.58e-07 4.62e-07 2.41e-06 2.41e-06 2.41e-06 2.41e-06 3.36e-06 3.36e-06 3.36e-06 3.36e-06 

U-232 1.35e-0714.01 e-08l8.25e-08l1.02e-0711.03e-0716.59e-01 l1.27e-0211.27e-0216.59e-01 11.31 e-03 l6.92e-0511.31 e-0316.92e-05 

U-233 9.54e-08l4.60e-0811.13e-0711.54e-07l1.59e-0711.35e-01 l2.79e-0312.79e-03!1.35e-0112.89e-04 l2.65e-0512.89e-0412.65e-05 

U-234 9.96e-0812.15e-0813.88e-0814.56e-0814.58e-08l1.32e-01 l2.73e-03]2.73e-0311.32e-0112.83e-04 12.61 e-0512.83e-0412.61 e-05 

U-235+0 2.22e-05l2.17e-0515.99e-0518.40e-05[8.64e-05l1.23e-01 [2.54e-03l2.54e-03l1.23e-0112.67e-04 12.81 e-0512.67e-0412.81e-05 

U-236 8.66e-08l1.39e-0812.15e-08l2.43e-08l2.45e-08l1.25e-01 l2.59e-0312.59e-03l1.25e-01 l2.69e-04 l2.47e-05l2.69e-0412.47e-05 

U-238+0 3.61 e-06l3.41e-06l9.21e-0611.35e-0511.51e-0511.18e-01 l2.48e-03l2.48e-03l1.18e-0112.68e-04 l3.74e-0512.68e-0413.74e-05 

U-sep 4.75e-06l4.45e-0611.21e-0511.75e-OSI1.92e-05l2.56e-01 l5.33e-03l5.33e-03l2.56e-0115.64e-04 l6.48e-0515.64e-0416.48e-05 

U-series 2.29e-04l2.36e-0416.89e-0411.11e-03l1.31 e-03l9.66e-01 l3.78e-0117.16e-01l6.29e-01 l3.64e-03 l3.14e-0313.64e-0313.14e-03 

lf_n-65 7.37e-05l7.61e-0512.22e-0413.58e-0414.22e-0412.04e-05 l2.04e-05l2.04e-05l2.04e-05l1.44e-05 l1.44e-05!1.44e-0511.44e-05 
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OVERVIEW OF SOIL-TO-PLANT TRANSFER FACTORS 

Table C-1 lists the soil-to-plant transfer factors used by, recommended or reported by the U.S. 

Nuclear Regulatory Commission (NRC) in suport of various rulemakings, by the EPA in support 

of the Radionuclide NESHAPs (EPA 1989) and in their PRESTO code, which is used by EPA in 

support of their low-level radioactive waste rulemaking (EPA 1988), and recommended by the 

NCRP (1996). Table C-2 presents the soil-to-plant transfer factors reported in IAEA 1994 and 

converted to fresh weight using the wet weight-to-dry weight ratios also reported in IAEA 1994. 

Table C-2 also includes some data reduction, since these are the values selected for use in 

deriving the RESLs. Table C-3 presents selected, widely used soil-to-plant transfer factors taken 

from Tables C-1 and C-2. We elected to use the higest of these values for screening. 
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ELEMElliT 

Ac 

Ag 

Am 

Ar 

As 

At 

Ba 

Be 

Bi 

Br 

c 

Ca 

Cd 

Ce 

Cf 

Cm 

Table C-1. Comparison of Selected Biv Values for the Radionuclide NESHAPS, RESRAD, 
NUREG/CR-5512, PRESTO, NCRP and the NRC Yucca Mountan Report 

_ _. .. ~' ·_;'.•'•\-: ·' ... :.._. . :_ .- ... 

Selected NUREG/CR-5512' NRc: 
, · >~~al~es : :· < · . ' CNWRA,9S.018 

(pCilg d.ri peqi(:llg.dcy)1"~·· ··. q,ciig dry:p~i p~iig·dry)~* 
~· · .. ·:·~<'::·-~r~_, . . ·:> ., .. ,, . 

· -L~a,Y:.: <J.:,:.::;:;~~£-:~"::j·:··;'i~a~,:·-<l':: -~.Oi~J¢r-·::· 
· velietabi~s :. 'Vdei~llif~:: ··veii~tabi~~· :~f::•voo:etabi~s· 

3.5E-3 
(3.5E-4) 

5.8E-4 
(5.8E-5) 

7.0E-l 
(7.0E)-2 

J.OE-2 
(I.OE-3) 

3.5E-4 
(4.9E-5) 

4.JE-4 
(5.7E-5) 

7.0E-l 
(9.7E-2) 

4.0E-3 
(5.6E-4) 

!.2E-3 
(1.2E-4) 

4.7E-4 
(6.5E-5) 

· ·Fruit' 

4.7E-4 
(4.8E-5) 

' :~~k;,~ ~-l~~.:Jf:.~~}~~~~! 
:J.W_,_t~~-:~;Ia·n·t··. ;~_._:g_u_e_tr:_.~~_:_t :_ .. · ;~:~_:~i~-·~~-·-~-th_:.··_.· :_\_:_---~.j;~~:_:.~tf_~~-
. , ... perp€i/gdry. yegetablesper. •·· :crups;· · .. · .. · .. and .. ;0 

Grahi > ' soil) .pCi/1! dry soil) . . . . . '2 P~s~:::;r:.:~~**-· _ .. .&;..;.;:::..:.:=. 

2.2E-5 
(2.0E-5) 

C-2 

3.5E-3 

4.0E-l 

5.5E-3 

0.0 

4.0E-2 

1.0 

l.SE-1 

I.OE-2 

3.5E-2 

1.5 

0.0 

3.5 

5.5E-! 

l.OE-2 

0.0 

I 8.SE-4 

LSE-4 2.5E-3 

4.3E-2 l.SE-1 

l.l E-4 l.OE-3 

0.0 0 

2.6E-3 8.0E-2 

6.4E-2 -
6.4E-3 S.OE-3 

6.4E-4 4.0E-3 

2.1E-3 I.OE-1 

6.4E-1 7.6E-l 

0.0 5.5 

l.SE-1 5.0E-l 

6.4E-2 3.0E-1 

!.7E-3 2.0E-3 

0.0 

I 
l.OE-3 

6.4E-6 l.OE-3 

- ~1 
4 

5.5E-3 .001 
(5.5E-4) 

- 0 

- .08 

- .2 

- .01 

- .004 

- .1 

- .4 

5.5 
5.5 

(S.SE-1) 

- R - 5 

l.OE-2 
14.0E-3~~2 (l.OE-3) 

I 
- .00! 

8.5E-4 I !.5E-5 II .00! 
(8.5E-5) 



ELEMENT· 

Co 

Cr 

Cs 

Cu 

Eu 

F 

Fe 

Fr 

Ga 

Gd 

H 

Hf 

Hg 

Ho 

In 

lr 

Table C-1. Comparison of Selected Biv Values for the Radionuclide NESHAPS, RESRAD, 
NUREG/CR-5512, PRESTO, NCRP and the NRC Yucca Mountan Report (continued) 

RES~(YI!; .. c-. - 1:'-''.. _:_ -
l?93)(pC!!g _ ·- _____ ,--.. _ ., , . _l'j(;:¥'(1996) 

_-_·N¥~S:(E,r.t\1989) 1 f~!s~;;;)fcvg_ --~~~l~t~f~>1f!: ::sV;:~~;;~:s ::iTTt~!: . ~ic~:tr~l .. 
,,_, .-..--: ... ~--.-,, 

... -~· .... 

v~~:{ 1~tiit ·:v:;;._~W~~.f!':o. ·. r .· Fruu 

.... ~$.~E: ~~- ·;.::~::;~ ;*~'" 
Grain · · · · \soltt' pCifltdry soil) · Pastui:e** 

8.1E·2 
(8.1E-3) 

1.3E-I 
(1.3E-2) 

3.4E-3 
(3.4E-4) 

4.0E-2 
(5.6E-3) 

4.9E-2 
(6.8E-3) 

S.OE-2 
(6.9E-3) 

l.IE-1 
(l.!E-2) 

3.4E-3 
(3.4E-4) 

7.2E-2 
(IE-2) 

2.0E-2 
(2.8E-3) 

7.2E-2 I l.OE-2 
(7.8E-3) (9.JE-3) 

2.0E-2 
(2.2E-3) 

l.OE-2 
(9.1E-3) 

C-3 

2.0E-2 3.0E-3 

7.5E-3 1.9E-3 

8.0E-2 1.3E-2 

4.0E-1 LIE-I 

I.OE-2 l.7E-3 

-
6.0E-2 2.6E-3 

4.0E-3 4.3E-4 

3.0E-2 3.4E·3 

4.0E-3 I.?E-4 

I.OE-2 1.7E-3 

0.0 0.0 

3.5E-3 3.6E-4 

9.0E-J 8.6E-2 

!.OE-2 l.7E-3 

1.0 4.3E·l 

4.0E-3 !.7E-4 

5.5E-2 6.4E-3 

8.0E-2 
2.0E-2 

j_2.0E-3) 

2.5E-4 --
S.OE-2 

~.OE-3) 
4.0E-2 

1.3E-1 -
2.5E-3 

(2.5E-4) 2.5E-3 

2.0E-2 -
4.0E-3 

(4.0E-4) I 
I.OE-3 

2.5E-3 

4.8 
(4.8E-I) 4.8 

3.8E-l 

2.6E-3 

l.O 
(l.OE-1) 

Z.OE-2 

3.0E-3 

3.0E-2 

7.0E-3 .08 

.01 -
3.0E-2 .2 

-
.05 -

2.5E-3 .002 

.02 

!.OE-3 .00! 

.03 -
.003 

.002 

.003 -
.3 -

-
.03 



ELEMENT 

K 

K.r 

La 

Mn 

Mo 

N 

Na 

Nb 

Nd 

Ni 

Np 

0 

p 

Pa 

Pb 

Pd 

Pm 

Po 

Table C-1. Comparison of Selected Biv Values for the Radionuclide NESHAPS, RESRAD, 
NUREG/CR-5512, PRESTO, NCRP and the NRC Yucca Mountan Report (continued) 

.::-:~iii ;~ff::'1d~~~~:~)~ ..... · .. ;~ '~i.$PA1~ · .. ',~~ 0~~~1~)t ·• <~-->W. 
Lu~ •• ',::,:J:'e < 00;; .• •·• U.,.. i . ;:~~fiN ··. \ ~:~:: -·· •' 

Ve!!:et:ibles' v~~etables_• _·_ Ve etables . Fruit Grain :Pa$-tute"'* :. 'Grain 

2.8E-I 
(2.8E-2) 

IJE-2 
(IJE-3) 

5.8E-3 
(5.8E-4) 

6.0E-2 
(8.3E-3) 

9.4E-3 
(1.3E-3) 

3.2E-3 
(4.4E-4) 

S.OE-2 
(5.0E-3) 

J.SE-1 
(1.8E-2) 

6.9E-2 
(6.9E-3) 

I.IE-3 
(I.IE-4) 

1.7E-2 
(2.4E-3) 

3.0E-2 
(4.2E-3) 

2.7E-2 
(3.8E-3) 

4.4E-3 
(6.1E-4) 

1.7E-2 1.7E-2 
(!.SE-3) {!.SE-2) 

3.0E-2 3.0E-2 
(3.3E-3) (2.7E-2) 

2.7E-2 2.7E-2 
(2.9E-3) (2.4E-2) 

6.4E-3 I 4.7E-3 
(7.0E-4) (4.3E-3) 

C-4 

1.0 I 2.4E-1 I 3.0E-l I I - II .3 

0.0 0.0 I 0 

!.OE-2 1.7E-3 

2.5E-1 2.1E-2 3.0E-1 

2.5E-l 2.6E-2 l.3E-l 

3.0E+1 1.3E+1 7.5 

7.5E-2 2.4E-2 S.OE-2 

2.0E-2 2.lE·3 !.OE-2 

l.OE-2 1.7E-3 2.4E-3 

6.0E-2 2.6E-2 S.OE-2 

l.OE-1 4.3E-3 Z.OE-2 

0.0 0.0 

3.5 1.5 1.0 

Z.SE-3 l.lE-4 l.OE-2 

4.5E-2 3.9E-3 l.OE-2 

l.SE-1 1.7E-2 l.OE-1 

I.OE-2 1.7E-3 2.5E-3 

2.5E-2 1.7E-3 l.OE-3 

2.5E-l 
{2.5E-2) 

Z.OE-2 

~ 
--

6.0E-2 

~ 
4.3E-3 

(4.3E-4) 

S.OE-2 

I S.OE-3 

I 6.0E-2 

I 4.3E-3 

0 

.002 

.3 

.1 

7.5 

.05 

.01 

.002 

.05 

.02 

.6 

.01 

.004 

.I 

.002 

.001 



ELEMEI'I'T 

Pr 

Pu 

Ra 

Rb 

Re 

Rh 

Rn 

Ru 

s 
Sb 

Sc 

Se 

Sm 

Sn 

Sr 

Tb 

Tc 

Table C-1. Comparison of Selected Biv Values for the Radionuclide NESHAPS, RESRAD> 
NUREG/CR-5512, PRESTO, NCRP and the NRC Yucca Mountan Report (continued) 

· .... · ... ··· 
. . ··-,;: •;;;:· ' ,, -RESRAil (Yu .• >· ·_··.·::·· 

Selected. NUREG/CR~5512 
.. 

NRC 
. . ~- -: . 

· 1993) (pCl/g 
· VJih.ies_ · . .. .. C~95~i)l8 · fresb per pCi/g _ ,. PIU<;STO ((p(;ilg dry . . . ..-~.. . : 

(pCI/g dry per pCi/g dly)** - (pCi/g dry per pCi/g dry)** NESHAPS·~PAJ989~ dry) per.pCilg dry) 

.. Pas~e_:, <: --~i1~~1. 
_-••... · Leafy.: :0 Applies tQ both 

(pCi/g dey pl.ant · .pillit~~eand Vegetables 
·Leafy .. · Root·. -· ·Leafy·.· Other per pQi/~ .dey ._· :VIl!letilbl~;per · ,' . crbps .and 

Vmtables · Ve!(etables . <veaetable5 · v'elletii'hles · Fruit Grain · · 'sonY'·:_ x JJCil!! ti'i'Y's'@I.t ·.,-. Pasturer" Grain 

!.OE-2 !.7E-3 2.5E-3 - -
3.9E-4 2.0E-4 3.4E-4 2.3E-4 2.3E-4 8.6E-6 

4.5E-4 L9E-5 l.OE-3 
4.5E-4 

4.5E-5 
(3.9E-5) (2.8E-5) (3.4£-5) (3.2E-5) (2.5E-5) (7.8E-6) (4.5E-4) 

7.5E-2 3.2E-3 8.0E-2 !.3E-2 IJE-2 1.2E-3 
I.SE-2 6.4E-4 4.0E-2 

l.SE-2 J.SE-3 
(7.5£.-3) (4.4E-4) (8.0E-3) (1.8E-3) (1.4E-3} (I. I E-3) (l.SE-3) 

l.SE-1 3.0E-2 !JE-1 . -
1.5 l.SE-1 . . . 

l.SE-1 I. 7£.-2. L3E-l . . 

0.0 0.0 0 . -
5.2E-1 2.0E-2 

7.5E-2 8.6E·3 3.0E-2 
7.5E-2 2.0E-2 

(5.2E-2) (2.8E-3) (7.5E-3) 

1.5 6.4E-l 6.0E-1 - . 

2.0E-l 1.3E-2 I.OE-2 . -
6.0E-3 4.3E-4 Z.OE-3 . -

2.5E-2 2.5E-2 2.5E-2 Z.SE-2 
2.5E-2 I.IE-2 !.OlE· I . 

(2.5E-3) (3.5E-3) (2.7E-3) (2.3E-2) 
. 

I.OE-2 1.7E-3 2.5E-3 . -
3.0E-2 2.6E-3 2.5E-3 . . 

1.6 8.1E-1 2.5 
(1.6E-1) (1.1 E-1) 

2.5 l.IE·l 3.0E-l (2.5E-l) 
2.5E-l 

I.OE-2 !.7E-3 2.6E-3 - . 
4.4EI 1.1 7.6EJ I.IEl l.IEI 7.3E-I 9.5 

9.5 6.4E-1 5.0 1.50 
4.4 (l.SE-1) (7.6) (1.5} (1.2) (6.6E-1) (9.5E-l) 

C-5 

NCRP(l996) 
· · fodresh 
· v~geta~les 

I 

:·<:'.: :• ... 

.···.I 

.002 

.001 

.04 

.2 

.2 

.03 

0 

.03 

.6 

.01 

.002 

.I 

.002 
I 
I 

.3 I 
! 

.3 

.002 
. 

5 



Table C-1. Comparison of Selected Biv Values for the Radionuclide NESHAPS, RESRAD, 
NUREG/CR-5512, PRESTO, NCRP and the NRC Yucca Mountan Report (continued) 

.NCRP(l996) . ~; .. ~;F·w::··:'-,:··1 ~=.~·· 
(pciig dry :Per·pci~g chi)~,~ · . : · . ·.·· {.;ci!g .. iirr ;;~r-pCllg:d;:Yl"* if,,·~~·~\ . \~~~1~~Sc?lfJ)~ it ,,,,,~~" ·: ·r~r i'rliSh . 

ELEMENT ·~:~·.:~~~~;f~~' .~~1.·.·:.~. oRfu ·; 1F-fif~ ·~~~~~~E! 
Te 2.5E-2 I 1.7E-3 I 6.0E-l I . I II .l 

6.6E-3 l l.2E-4 l 1.1 E-2 l 3.1E-4 l 3.1E-4 3.4E-5 
8,5E-4 3.6E-5 l.OE-3 . I . J~l (6.6E-4) (l.7E-5) (l.lE-3) (4.3E-5) (3.4E-5) (3.1E-5) 

4.0E-3 l.7E-4 2.0E-1 . I . II .2 

Th 

TI 

1.7E-2 l 1.4E-2 I 2.3E-2 I 1.1 E-2 I l.lE-2 lJE-3 
2.5E-3 

8.5E-3 
4.0E-3 .002 8.5E-3 1.7E-3 (1.7E-3) (l.9E-3) (2.3E-3) (1.5E-3) (1.2E-3) (1.2E-3) (8.5E-4) 

u 

w 4.5E-2 4.3E-3 1.8E-2 - . .8 

Xe 0.0 0.0 0 - . 0 

y 1.5E-2 2.6E-3 2.5E-3 . . .002 

Zn 1.5 3.9E-l 4.0E-1 . . .4 

Zr 2.0E-3 2.1E-4 l.OE-3 - . .001 

* As part of other investigations, Bob Watters performed a literature review of the measured soil to plant transfer factors for selected radionuclides (Cs, Ra, and Ph). 

** Fresh to dry weight ratios reported by Peterson in Till and Meyer are 8 to 12 (l 0) for leafy vegetables, 4 to 13 (7 .2) for root vegetables, 1.1 for grains, 5. 7 to 15 (9.2) for fruit, 1 for nuts, 3.5 to 10 (5.9) for legumes, 1.1 
for grains, 4.5 for fresh forage, and l. I for dry forage. 
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Table C-2. Soil-to-Plant Transfer Factors Reported in IAEA 1994 
--- . ·:··.:·.·· . ·'· .··.·· . . .. '· :.••.:. ;·, .. 

l-?:·_:-~inim~~;,,l: 
.· . ::· · ··- Upper;~·~? D.PJ:I¢1'~5'~ .M!!ari of lJPper .·· .. 

~-,~~~l~7.' ExP.e<:ted Vidtl,e Exp~cted Value Meanor ··· .P~rcen tile . · .· ' Perce_ntile . '951bl'lll'centill.' . ..... 
·_·. ofM~~:,·:. .:.'; ·.to~(.:(~eyL .Conf. (fr.esh}: cllllr, (f£esb) Element Crop " N· Median (dry) Meilian. (fresh) Median (fresh) : 

Na 3.00E-Ol 

r I.OOE-03 

\1n Cereals Grain 80 3.00E·Ol 2.58E-01 4.50E+OO · 3.87E+OO 

Alfalfa Fodder 4 9.80E+OO 1.86E+OO 4.90E+Ol 9.31E+OO 

Clover Fodder 32 1.50E+OO 2.85E·OI 1.50E+Ol 2.85E+OO 

Maize Fodder 20 8.00E-02 2.48E-02 4.00E-Ol !.24E-01 

Grass 100 6.80E-OJ 6.80E-02 6.80E+OO 6.80E-OI 

Bean Pod 76 1.90E-O! 4.75E-02 1.90E+OO 4.75E-Ol 

Carrot Root 2 l.90E+OO 5.89E-Ol 1.90E-t-OI 5.89E+OO 

Radish Root 8 2.60E-01 2.34E-02 

Potato Tuber 24 4.70E-02 9.87E-03 4.70E-01 9.87E-02 

Cabbage 24 2.40E-O! 2.88E-02 3.60E+OO 4.32E-Ol 

Lettuce 7 8.60E-01 6.88E-02 1.30E-t-OJ 1.04E+OO 

Spinach 69 5.60E-O! 4.48E-02 8.40E+OO 6.72E-Ol 

otal 446 2.76E·Ol 9.83E-03 1.86E+OO 2.31E+OO 

Fe 4.00E-03 

0 Cereals Grain 62 3.70E-03 3.18E-03 1.50E-Ol 1.29E-Ol 

Alflafa Fodder 4 l.lOE+OO 
I 

2.09E-01 l.lOE+Ol 2.09E+OO I 

Clover Fodder 32 9.40E-02 1.79E-02 9.40E-Ol l.79E-01 

Maize Fodder 96 1.90E-02 5.89E-03 3.80E-Ol l.l8E-Ol 

Grass 112 5.40E-02 5.40E-03 2.20E+OO 2.20E-OI I 

Bean Pod 138 3.00E-02 7.50E-03 6.00E-OI l.SOE..Ql 

Carrot Root 2 l.30E-01 2.08E-02 

Radish Root 8 1.20E-O! 1.08E-02 l.20E+OO 1.08E-Ol • 

Potato Tuber 64 6.00E-02 1.26E-02 6.00E-Ol 1.26E-Ol 

Cabbage 33 . 4.40E-02 5.28E-03 4.40E-01 5.28E-02 

Lettuce 4 2.80E-OI 2.24E-02 2.80E+OO 2.24E-01 

Spinach 129 2.90E-01 2.32E-02 2.90E+OO 2.32E-01 

Mi11ed green veg. 166 2.00E-Ol 1.60E-02 2.00E+OO 1.60E-Ol 

otal 
~- --~--------

L__ 850 2.77E-02 3.18E-03 2.09E-Ol 
-

3.16E-01 
--·- ~--
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Element Crop. 

~i Wheat 

Clover 

Grass 

otal 

£u 
~n Barley 

Wheat 

Maize 

Grass 

Bean 

Potato 

Broccoli 

Spinach 

jrotal 

~b 
JSr Cereals 

Cereals 

Cereals 

Fodder 

Fodder 

Fruit 

Grass 

Grass 

Grass 

Pea, bean 

Pea, bean 

Root crops 

Root crops 

Tubers (potato) 

Tubers (potato) 

Table C-2. Soil-to-Plant Transfer Factors Reported in IAEA 1994 (continued) 

N 
Expected Value t· Expecte<J Value I · · Mean of 
Mediati (c!ry) Median (fresh) . Median (fresh) 

· .... '}/'i -:;;:;:\;<~<& ::";'I;Jpe~~~~.-::~~ upper!Js'b 
Minimum'.' .c :-···Ma:ri'nium.•·:. ,: .• Percl!ntile·;.· ·: Percentile 
ofMedl~n· ·•. · . .orllif;~il~~:§.: '\.c~~f.(d!'Y) ·, <;o~tf,(ftesb) 

Grain 48 3.00E-02 I 2.58E-02 3.00E-OJ 2.58E-01 

Fodder 31 5.10E-Ol I 9.69E-02 5.20E+OO 9.88E-Ol 

41 !.80E-O I 1 1.80E-02 L80E+OO 1.80E-Ol 

120 4.69E-02 l.SOE-02 9.69E-02 

8.00E-01 

Grain 22 8.80E-Ol 7.57E-Ot 2.60E+OO 2.24E+OO 

Grain 481 1.60E+OO l.38E+OO 4.80E+OO 4.13E+OO 

Fodder 20 I 5.60E-O 1 !.74E-Ol l.70E+OO 5.27E-Ol 

841 9.90E-O I 9.90E-02 3.00E+OO 3.00E-01 

Pod 661 7.10E-01 !.78E-Ol 2.!0E+OO 5.25E-Ol 

Tuber 221 3.50E+Ol 7J5E+OO I.!OE+OO 2.3!E-Ol 

221 8.20E-Ol 9.02E-02 2.50E+OO 2.75E-Ol 

681 3.30E+OO 2.64E-Ol 9.90E+OO 7.92E-Ol 

352 1.29E+OO 9.02E-02 7.35E+OO 

9.00E-OI 

Grain 81 l.20E-01 1.03E-Ol 6.60E-01 5.68E-Ol 

Grain 81 2.10E-01 l.81E-Ol !.40E+OO !.20E+OO 

Grain 4 2.00E-02 1.72E-02 2.00E-Ol L72E-Ol 

36 !.90E-Ol 3.61E-02 1.90E+OO 3.6!E-Ol 

50 I.OOE+OO 1.90E-OI !.OOE+Ol !.90E+OO 

12 2.00E-Ol l.20E-02 8.00E-Ol 4.80E-02 

70 I.IOE+OO l.lOE-01 2.90E+OO 2.90E-01 

115 L70E+OO !.70E-O! 7.80E+OO 7.80E-OI 

4 3.40E-OI ·· 3.40£-02 3.40E+OO 3.40E-Ol 

Pod 95 1.30E+OO 3.25E-Ol 4.90E+OO 1.23E+OO 

Pod 56 2.20E+OO 5.50E-O! 9.40E+OO 2.35E+OO 

Root II I.IOE+OO 2.42E-Ol l.!OE+Ol 2.42E+OO 

Root 23 !.40E+OO 3.08E-Ol 1.40E+Oi 3.08E+OO 

39 I.SOE-01 3.l5E-02 1.30E+OO 2.73E-Ol 

113 2.60E-Ol 5.46E-02 !.40E+OO 2.94E-OI 

C-8 
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Conf.(Ireshl · 

4.75E-OI 

1.13E+()0 



Element .Crop 

Tubers (potato) 

Green veg. exc. spinach 

Green veg. exc. spinach 

Green veg. exc. spinach 

Hop 

lfotal 

~ 
t7.r 

~b Bean, pod 

Rape 
lrotal 

Mo 
c Cereals 

Fodder 

Grass 

Pea, bean 

Turnip 

Potato 

Cabbage 

Lettuce 

Spinach 

~otal 

Ru Wheat 

Cabbage 

Not specified 

otal 

Table C-2. Soil-to-Plant Transfer Factors Reported in IAEA 1994 (continued) 

. ···c 
,; .. 

N 

2 

65 

49 

2 

909 

Grain 7 

14 

18 

Pod 5 

Root 

Tuber 7 

4 

2 

4 

62 

Grain 2 

2 

4 

-~~··· 

E;~p~:~t~d V ~~ll~; I Ji~p~te!f y \lll!e • 
Medilin{dry} · · ·Median (fresh) 

2.00E-02 4.20E-03 

2.70E+OO 2.166-01 

3.00E+OO 2.406-0i 

2.60E-Ol 2.086-02 

8.00E-OI 6.88E-Ol 

I.OOE-02 

l.OOE-03 

1.70E-02 4.256-03 

S.OOE-02 6.00E-03 

8.00E-Ol 

7.30E-Ol 6.28E-Ol 

8.IOE+OO !.54E+OO 

7.60E+OI 7.606+00 

4.30E+OO 1.08E+OO 

7.90E+OI 9.48E+OO 

2.40E-Ol 5.04E-02 

1.20E+OI 1.44E+OO 

2.00E+02 1.60E+Ol 

2.60E+03 2.086+02 

S.OOE-03 4.30E-03 

2.00E-OI 2.4DE-02 

4.00E-02 4.00E-02 

Mea~ !If 
Median (fresh) 

1.77E-Ol 

5.13E-Q3 

2.73E+Ol 

2.28E-02 

C-9 

.·· ::_:'~i~g~ii·.:· . 
-···\.(iMeilia.fk•· 

4.20E-03 

4.25E-03 

S.04E-02 

4.30E-03 

. ~ff:::.~::c . 
Confii.(u:cy) •· 

2.00E-OJ 

l.OOE+OJ 

3.00E+Ol 

2.60E+OO 

6.88E-Ol 

S.OOE-02 

3.70E+OO 

8.10E+OO 

7.60E+02 

4.30E+Ol 

2.40E+OO 

1.20E+02 

2.00E+03 

7.80E+03 

1.60E+Ol 

4.00E-02 

.. -_ •.• -uP..PI\r, 9,$!• 
· · Per~ent!l~ · · 

'Clint (fi;esh) 

4.20E-02 

8.00E-Ol 

2.40E+OO 

2.08E-01 

3.18E+OO 

l.54E+OO 

7.60E+Ol 

1.08E+Ol 

5.04E-Ol 

!.44E+Ol 

1.60E+02 

6.24E+02 

4.00E-02 

Me~!l of Upper 
· 9S'i. ·Pereim.~e 

Couf. (fr.e~h) 

9.87E-Ol 

1.11E+02 



Table C~2. Soil-to-Plant Transfer Factors Reported in IAEA 1994 (continued) 

... . ·. ·. . .·.' ~ .• ": -~ . ·.:: ·y·, .· . -~->~:::; . ... _.:_:.;'~-

::·J!lf.~~~~~:;·_ ·. ·~i;i,it;··:·· -1-E~!f;!:~: Expected Value Exp~ted Value Mean o{ Miliim~ni · .. Ma~mi.iin 
Element Crop N Median (dry) Median (fresh) Median (fresh) ofMediari- · ··of Median·: .. 

Rh 9.00E-OI 

Ag Radish Root 6 IJOE-03 1.17E-04 l.30E-02 1.17E-03 

Lettuce 6 2.70E-04 2.16E-05 2.70E-03 2.16E-04 

Tomato Fruit 6 8.00E-04 4.80E-05 S.OOE-03 4.80E-04 

Not specified !.50E-O I I.SOE-01 

~otal 18 3.75E-02 2.16E-05 1.50E-01 6.22E-04 

~b Radish Root 6 5.60E-04 5.04E-05 2.80E-03 2.52E-04 

e 7.00E+OO 

Grass 14 3.40E-03 3.40E-04 3.40E-02 3.40E-03 

Not specified 2.00E-02 2.00E-02 

otal 14 1.02E-O:Z 3.40E-04 2.00E-02 

"s Cereals Grain 220 LOOE-02 8.60E-03 I.OOE-01 8.60E-02 

Cereals Grain 132 2.60E-02 2.24E-02 2.60E-Ol 2.24E-Ol I 

Cereals Grain 14 8.30E-02 7.14E-02 8.30E-Ol 7.14E-Ol 

Fodder 173 I.?OE-02 3.23E-03 I.?OE-01 3.23&02 

Fodder 22 2.90E-Ol 5.51E-02 2.90E+OO 5.51E-Ol 

Fodder 2 J.OOE-01 5.70E-02 3.00E+OO 5.70&01 

Grass 246 !.!OE-0 l 1.1 OE-02 l.lOE+OO !.lOE-01 

Grass 229 2.40E-01 2.40E-02 2.40E+OO 2.40E-Ol 

Grass 21 5.30E-01 5.30E-02 5.30E+OO SJOE-01 

Pea, bean Pod 124 1.70E-02 4.25E-03 L40E-Ol 3.50E-02 

Pea, bean Pod 63 9.40E-02 2.35E-02 7.50E-OI 1.88E-01 

Root crops Root 18 4.00E-02 8.80E-03 4.00&01 8.80E-02 

Root crops Root 17 I.JOE-02 2.42E-03 l.!OE-01 2.42E-02 

Tubers (potato) 67 ?.OOE-02 1.47E-02 ?.OOE--01 1.47E-OI 

Tubers (potato) 79 I.?OE-0 I 3.57E-02 1.70E+OO 3.57E-Ol 

Tubers (potato) 3 2.70E-Ol 2.32E-Ol 2.70E+OO 2.32E+OO 

Mixed green veg. 165 I.SOE-01 1.44E-02 1.70E+OO L36E-Ol 

Mixed green veg. 90 4.60&01 3.68E-02 4.50E+OO 3.60E-01 

Mixed green veg. __2,1- 2.60E-OI 2.08E-02 
-- -- '---

2.70E+OO 2.16E-Ol 
--
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Table C-2. Soil-to-Plant Transfer·Factors Reported in IAEA 1994 (continued) 

-- ----
,.· . • .,• .. 

. ·. ~t:fJi;,{':: Up.p~I'i?Su. ·. Upp11:r 95'h , ~eaul ()f Upper .. 

i,;.~:E~f·: Expected V~ue Expected Value Mean of ::.> ·Perce!itue Percrentile ·9.5'~ P~rcentile · 
Element ·crop N ·Median (dey)_ ·Median (fresh) Median (fresh) Conf.·J~ Cont. (fresh) · Conf,(fresh) 

Rice (irr.) soil-to-plant S.OOE-03 4.30E-03 

Tomato fruit 2 2.20E-01 1.32E-02 

otal 1689 3.41E-02 2.42E-03 2.32E..Ol 3.65E-01 

a 3.00E-02 

La Maize Fodder 6 3.00E-05 9.30E-06 !.SOE-04 4.65E-05 

Bean Pod 4 4.20E-04 I.OSE.-04 2.10E-03 5.25E-04 

Carrot Root 6 l.OOE-03 l.60E-04 5.00E-03 8.00E-04 

I 
Tapioca Root 6 1.60E-03 6.08E-04 8.00E-03 3.04E-03 

Potato Tuber 8 2.90E-04 6.09E-05 !.50E-03 3.15E-04 

Mixed green veg. 8 5.20E-03 4.16E-04 5.20E-02 4.16E-03 

otal 38 2.27E-04 9.30E-06 4.16E-04 1.48E-03 

te 3.00E-02 

Pr 2.00E-02 

d 2.00E-02 

w l.OOE-01 

Pb Cereals Grain 3 4.70E-03 4.04£-03 4.70E-02 4.04E-02 

Fodder 2 1.1 OE-03 2.09E-04 

Mixed roots Root I 2.00E-02 4.40E-03 I 
Potato flesh Tuber 2 1.30E-03 2.73E-04 J.30E-02 2.73E-03 

Mixed green veg. 6 l.OOE-02 S.OOE-04 2.00E-OI 1.60E-02 

otal 14 J.94E-03 2.09E-04 4.40E-03 1.97E-02 

Pol Wheat grain 2.30E-03 1.98E-03 

Potato 7.00E-03 1.47E-03 

Vegetables L20E-03 1.44E-04 

Grass 9.00E-02 9.00E-03 

otal 3.1SE-03 1.44E-0"__ L.._ 9.00E-03 
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Table C-2. Soil-to-Plant Transfer Factors Reported in IAEA 1994 (continued) 
--- -- ----

. " } > -: : ·-· -.: _: ··: ' · · · · _.: ·.. ·· _ · · Upper~stb; Upper95'h MeariofUpper 
· · . __ ._ Exp~t~;Ya.iu.e F.;xpe~ted.Valne Mean of __ . :-·~~DJ!1:· . ·:,Mu:imuin ·Perc~iltile · percentile 95'• Perc~mtile 

Element Crop N ·-Median (dry) · Mediiur (fresh) Medlan·(fresb) · Of Median , . ..-ofiMedhin Conf;(<J.TY)• 1 -· Col]f. (fresh) -·· Collf.-(fresh) 

Ra Maize Grain II l.20E-03 6.60E-04 6.00E-03 3.3DE-03 

Grass 35 8.00E-02 B.OOE-03 4.00E-01 4.00E-02 

Bean Pod 8 7.00E-03 1.75E-03 3.50E-02 8.75E-03 

Carrot Root 6 l.IOE-02 l.76E-03 5.50E-02 8.80E-03 

Tapioca Root 3 2.1DE-02 7.98E-03 l.lOE-01 4.18E-02 

Potato Tuber 18 l.IOE-03 2.31E-04 S.SOE-03 1.16E-03 

Collard 6 I.OOE-01 8.00E-03 S.OOE-01 4.00E-02 

Tomato 2 6.10E-03 3.66E-04 

Mixed green veg. 9 4.90E-02 3.92E-03 9.80E-01 7.84E-02 

otal 98 3.63E-03 2.31E-04 8.00E-03 2.78E-02 

iTh Maize Grain 9 3.40E-05 l.87E-05 B.SOE-04 4.68E-04 

Maize Fodder 2 7.50E-03 2.33E-03 l.90E-Ol 5.89E-02 

Grass 20 l.lOE-02 i.!OE-03 l.lOE-01 l.IOE-02 

Bean Pod 5 l.20E-04 3.00E-05 l.20E-03 3.00E-04 

Carrot Root 7 3.00E-04 4.80E-05 7 .SOE-03 l.20E-03 

Radish · Root I 3.90E-02 3.51E-03 3.90E-01 3.51E-02 

Tapioca 6 6.20E-05 2.36E-05 6.20E-04 2.36E-04 

Potato Tuber 10 5.60E-05 I.!BE-05 5.60E-04 l.lSE-04 

Sweet Potato Tuber I 2.90E-05 3.19E-06 

Mixed green veg. 8 l.SOE-03 l.44E-04 7.20E-02 5.76E-03 , 

otal 69 7.21E-04 3.19E-06 3.51E-03 1.26E-02 ! 

~ Cereals Grain 2 1.30E-03 l.l2E-03 

Rice Grain 

Grass 31 2.30E-02 2JOE-03 2.30E-0 I 2.30E-02 

Mixed roots Roots 13 1.40E-02 3.08E-03 1.40E-01 3.08E-02 

Potato Tuber 2 1.1 OE-02 2.3 I E-03 

Mixed green veg. 13 SJOE-03 6.64E-04 8.30E-02 6.64E-03 

Total 61 1.89E-03 6.64E-04 3.08E-03 l.OIE-02 
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Table C~2. Soil~to-Plant Transfer Factors Reported in IAEA 1994 (continued) 
--- - --.... -.. __ -- ,·;e:·;,,_; 'F~~i~~~m_.-,_ }i·,~!fiifi .; Upper95'_b )\'lean ofUpp~r 

· .. 
Expe~ed.V~I\1~ Expected Value Mean of Minimum- .. Percentile 9~' Perceiiji.J{ 

Element Crop ·N· •·- Medi~n (drY) -Median (fresh) Median (fresh}_ of Median· ~rM~n:• :· Conf. (fresh). . Cont:·(fresh) 

~p Cereals Grain 142 2.70E-03 2.32E-03 8.30E-02 7.14E-02 

Clover Fodder 40 8.IOE-03 !.54E-03 1.20£-.01 2.28E-02 

Maize Fodder 114 2.10E-02 6.5IE-03 2.80E-OI 8.68£-.02 

Grass 20 6.90E-02 6.90E-03 5.70E-Ol 5.70E-02 

Bean Pod 21 l.80E-02 4.50E-03 5.70£-.02 1.43E-02 

Carrot Root 2 3.50E-02 5.60E-03 

. Radish Root 4 2.60E-02 2.34E-03 

Onion Root I 3.30E-02 3.63E-03 

Potato Tuber 98 6.70E-03 1.41E-03 1.40E-Ol 2.94E-02 

Cabbage 2 2.40E-02 2.88E-03 

Cucumber 4 2.50E-02 I.25E-03 

Leek 3 1.10£-.01 1.2IE-02 

Mixed green veg. 15 3.70E-02 2.96E-03 

otal 466 4.1SE-03 1.25E-Q3 1.21E.02 4.69E-02 

Pu Cereals Grain 152 8.60E-06 7.40E-06 4.20E-Ol 3.6IE-Ol 

Clover, alfalfa Fodder 104 8.00E-04 l.52E-04 S.lOE-02 9.69E-03 

Maize Fodder 114 7.50E-05 2.33E-05 2.90E-03 8.99£-.04 

Grass 19 3.40E-04 3.40E-05 6.50E-O! 6.50E-02 

Bean Pod 20 6.10E-05 1.53E-05 l.SOE-04 3.75E-05 

Carrot Root 2 4.40E-03 7.04E-04 

Radish Root 4 7.70E-04 6.93E-05 . 
Onion Root I 8.70E-05 9.57E-06 

Mixed roots Root 7 9.10E-04 2.00E-04 

Potato, swede Tuber 122 1.508-04 l.65E-05 5.608-02 6.16E-03 

Cabbage 14 4.10E-05 4.92E-06 

Cucumber 4 9.008-05 4.508·06 

Leek 3 6.40E-04 7.04E-05 

Mixed veg. 27 7.30E-05 5.848-06 

otal 593 9.41E-05 4.50E-06 7.04E-04_ 7.38E-02 
. --·-- - -
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Table C-2. Soil-to-Plant Transfer Factors Reported in IAEA 1994 (continued) 

. . : . . : :,: : -~ : :- :.r ).:;:~~~~:~ 
Expected Value Expected Value Mean of Minimum.· .l\faxiJ#um. 

Element Crop N -Me<,Iian (dry) · Median (fresh) Median (fre5h) · . ot Median>' .. ·· -or-M'~dia'n<: 

1\m Cereals Grain 111 2.20E-05 1.89E-05 

Clover Fodder 32 7.10E-04 1.35E-04 

Maize Fodder 109 2.70E-04 8.37E-05 

Grass 20 1.20E-03 !.20E-04 

Bean Pod 20 3.90E-04 9.75E-05 

Carrot Root 2 2.20E-03 3.52E-04 

Radish Root 4 1.40E-03 !.26E-04 

Onion Root I 1.60E-04 1.76E-05 

Potato Tuber 116 2.00E-04 4.20E-05 

Cabbage 14 2.00E-04 2.40E-05 

Mixed green veg. 13 6.60E-04 5.28E-05 

otal 442 9.72E-05 1.76E-05 3.52E-04 

~m Cereals Grain 115 2.10E-05 !.81 E-05 

Maize Fodder !09 2.10E-04 6.51E-05 

Grass 20 I.lOE-03 I.IOE-04 

Bean Pod 20 7.50E-04 !.88E-04 

Mixed roots Root 6 l.30E-03 2.86E-04 

Onion Root I 

Potato Tuber 92 I.SOE-04 3.15E-05 

Mixed green veg. 15 7.70E-04 6.16E-05 

otal 378 1 OQF:ili 1.81E-05 2.B6E-04 

Note: The fresh wt. Values were derived using Table V in IAEA 1994. The following coefficients were used for food items which did not have coefficients 
reported in IAEA 1994: 

Mixed green veg. 
Broccoli 
Green veg. 

0.08 (spinach) 
0.11 (cauliflower) 
0.08 (spinach) 

Collard 
Hop 
Root crops 

0.08 (spinach) 
0.86 (cereal grain) 
0.22 (beats) 

C-14 

Mixed roots 0.22 (beats) 
Fruit 0.06 (tomato) 
Rice 0.86 {cereal grain) 

;::"ttppeHIS'k .. · Upper.95'k ''' ··· ~~~~9~it'"trp:Mr' 
: · ··l'er~~~~e · '.' 
-· · C:of!f;;(d7§')'i> 

. . Percentile 951n•~.rceiitile 
· . .-;:cd~t:(rr~sh)··:• __ ; Co~f.J{t:es!tY 

7.70E-OI 

3.IOE-03 

!.20E-02 

1.70E-01 

7.90E-04 

!.70E-OI 

2.90E-04 

1.20E-02 

3.60E-03 

1.60E-03 

2.40E-03 

Vegetables 
Rape 

6.62E-OI 

5.89E-04 

3.72E-03 

!.?OE-02 

1.98E-04 

3.57E-02 

2.49E-04 

3.72E-03 

3.60E-04 

4.00E-04 

5.04E-04 

0.12 {cabbage) 
0.-12 (cabbage) 

1.20E-Ol 

l.OSE-03 

I 
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Table C-3. Comparison of Selected Biv Values 

EL<M>;NT · r~E.&li~;i{• ~i!i~JitBfi~ )f~~~~~~ 
Ac 2.5E-3 .001 

Ag J.5E-1 .004 

Am I.OE-3 9.72e-05 .12 .001 

Ar 0 0 

As S.OE-2 .08 

At .2 

Ba 5.0E-3 .01 

Be 4.0E-3 .004 

Bi l.OE-1 .I 

Br 7.6E-l .4 

c 5.5 

Ca 5.0E-I .5 

Cd 3.0E-1 .5 

Ce 2.0E-3 .002 

Cf !.OE-3 .001 

em l.OE-3 1.09e-04 1.1 Oe-03 .001 

Co 8.0E-2 .028 .316 .08 

Cr 2.5E-4 .OJ 

Cs 4.0E-2 .034 .365 .2 

Cu J.3E-I .05 

Eu 2.5E-3 .002 

f 2.0E-2 .02 

Fe J.OE-3 .001 

Fr .03 

Ga .003 

Gd 2.5E-3 .002 

H 4.8 

Hf .003 

Hg 3.8E-I .3 

Ho 2.6E-3 .002 

2.0E-2 .02 

In J.OE-3 .003 

lr 3.0E-2 .03 

K J.OE-1 .3 

Kr 0 0 

La 2.27e-04 1.48e-03 .002 

Mn 3.0E-l .276 2.31 .3 

Mo 1.3E-I .) 

N 7.5 7.5 
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Table C-3. Comparison of Selected Biv Values (continued) 

Na S.OE-2 .05 

Nb I.OE-2 .01 

Nd 2.4E-3 .002 

Ni S.OE-2 .047 .475 .05 

Np 2.0E-2 4.15e-03 4.69e-02 .02 

0 .6 

p 1.0 

Pa I.OE-2 .01 

Pb I.OE-2 .0019 .020 .004 

Pd J.OE- I .I 

Pm 2.5E-3 .002 

Po J.OE-3 .001 

Pr 2.5E-3 .002 

Pu J.OE-3 9.4Je-05 .0738 .001 

Ra 4.0E-2 3.63c-03 .0278 .04 

Rb 1.3E-I .2 

Re .2 

Rh 1.3E-I .03 

Rn 0 0 

Rn 3.0E-2 .03 

s 6.0E-I .6 

Sb I.OE-2 .01 

Sc 2.0E-3 .002 

Se I.OJE-1 .I 

Sm 2.5E-3 .002 

Sn 2.5E-3 .3 

Sr 3.0E-J .177 .987 .3 

Tb 2.6E-3 .002 

Tc 5.0 21.1 Ill 5 

Tc 6.0E-I .I 

Th l.OE-3 7.21e-04 .0126 .001 

Tl 2.0E-1 .2 

u 2.5E-3 1.89e-03 .020 .002 

w l.8E-2 .8 

Xe 0 0 

y 2.5E-3 .002 

Zn 4.0E-I .4 

Zr I.OE-3 .001 
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EPA 1988 

Yu 1993 

Kennedy 1992 

EPA 1989 

NCRP 1996 
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OVERVIEW 

An attempt was made in this report to assess the scientific literature regarding the effects of 

ionizing radiation on aquatic organisms. An exhaustive review of such a broad topic would have 

been beyond the intended scope of this report. Instead, prominent reviews and selected 

individual studies were identified which are representative of the literature and are relevant to an 

assessment of the DOE interim dose limit of 1 rad-d-1 to native aquatic organisms. The DOE has 

selected this dose rate limit to protect native animal aquatic organisms from exposure to 

radioactive material discharged to natural waterways. 

Radionuclide contaminants with long half-lives have the potential for exposing generations of 

·aquatic organisms from internal and external exposure pathways. In assessing the dose-response 

relationship for various biological organismal and population endpoints, however, investigators 

have frequently used external sources of cobalt-60 or cesium-13 7. These external gamma-ray 

sources are not only easier to use under controlled laboratory conditions, but permit accurate 

estimates of dose and dose rates delivered to organisms when compared to aqueous radionuclide 

contaminants. This is especiaHy true for radionuchdes whose metabolic significance may vary 

drastically with particular life stages. One exception is tritium in the form of tritiated water, 

which is not metabolized and distributes itself externally and intcmal1y in a constant 

concentration. At equilibrium, dose and dose rate estimates to soft tissue are, therefore, directly 

proportional to external water concentrations. 

Acute Exposure Studies. Numerous controlled laboratory studies have been conducted in which 

aquatic organisms have been subjected to relatively high doses delivered in a very short time. 

Although acute radiation exposure studies can not directly derive an acceptable exposure dose 

rate limit, these studies are, nevertheless, useful in establishing the relative sensitivity among 

aquatic organisms in relation to other terrestrial organisms including man. Acute studies are 

equally useful in defining changes in radiosensitivity at various life stages. 

In Section D2 of this report, summary resu1ts are presented for acute exposure conditions which 

assess mortality, developmental, reproductive, and physiological effects. Experiments indicate 

that the radiosensitivity of aquatic vertebrates is not too dissimilar to that of terrestrial mammals, 

and, like mammals, aquatic vertebrates exhibit enhanced sensitivities during embryogenesis and 

early growth stages. In general, invertebrates tend to be at least one or more orders of magnitude 

less sensitive to the effects of radiation. A unique and complicating aspect of aquatic studies is 
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that absolute dose-response relationships are difficult to quantify. This is due to the complex 

influence of environmental factors that modify the impact of radiation exposure. For instance, 

unlike mammals, the metabolic activity of aquatic organisms is largely dictated by ambient 

temperature which affects the response to a given radiation exposure. Thus, even a modest shift 

in temperature can significantly shift the dose-response curve for most biological endpoints. 

Chronic Exposure Studies. Sections D3 and D4 summarize controlled laboratory studies that 

have been undertaken to study the impact of chronic radiation exposure on select species of 

aquatic organisms. There have also been a few field studies in which aquatic organisms have 

been subjected to chronic radiation in their natural environment. Collectively, these studies 

support the following conclusions: 

• Reproductive and early developmental stages of aquatic organ1sms are most 
sensitive to chronic irradiation 

• Aquatic vertebrates are considerably more radiosensitive than invertebrates 

• Although some effects have been observed among individual members of a 
population at chronic dose rates of about 1 rad-d- 1

, to date, no significant 
population effects have been observed at these levels 

These conclusions, however, have not been reached without some reservations (Sections D5 and 

D6). Investigators almost universally recognize that our present day data base is far from 

complete and most certainly not without flaws. When considering ecosystems, populations are 

of more interest than individuals, and a clear understanding of radiation effects that operate at the 

population level must, therefore, be established. Little, for instance, is known about the 

modification of radiation effects by ecological factors such as competition for survival/food, 

temperature, and other normal stresses which are characteristically not accounted for in 

controlled laboratory environments. Even when a natural environment is available for study, 

such as the White Oak Lake, there are unresolved difficulties such as (I) obtaining suitable 

controls, (2) assessing the impact of earlier higher dose rates, and (3) establishing a dose 

response relationship from limited dose-rate data. 

Lending credibility to the limited data on aquatic organisms is that the data generally conform 

with scientific expectations that can be extrapolated from knowledge of radiation effects on 

terrestrial/mammalian systems for which an abundance of data exists. This expectation is not 

unreasonable since evolutionary commonalities exist at the organ, cellular, and molecular levels. 
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Thus, it is not surprising that the estimated mutation rate of 2 x 1 o-7 per rad per locus for the 

guppy and the doubling dose of 54 ra9-s in the rainbow trout are highly representative of values 

established for mammals inclusive of humans. 

The Natic:mal Council on Radiation Protection and Measurement in its recent assessment (NCRP 

1991; Report No. 109, "Effects oflonizing Radiation on Aquatic Organisms") stated: 

... it seems highly likely that chronic irradiation at dose rates in the lower 
portion of the 10- 100 mGy-cf1* range, in particular, would not have a significant 
effect on the exposed population unless these were already at risk due to over 
exploitation (e.g., fishing) or to exposures to other environmental stressors . 

. . . Adoption of a reference level of0.4 mGy-h_, ... appears to represent a 
reasonable compromise based on current information, i.e., considering both the 
nature of the effects observed at this dose rate and the limited amount of 
information on effects of radiation in natural populations, including interactions 
between ionizing radiation and ecological conditions_ 

It is also important to point out that a dose-rate limit of 1 rad-d-1 is likely to apply to a limited 

percentage of a population group within a given ecosystem. Contaminated environments are 

most frequently the result of point discharges that generate a varying dose field within the 

ecosystem. A heterogeneous dose field implies that the mean population exposure may be 

considerably lower than exposure at the point of discharge either because the population of 

sessile organisms exists throughout the varying dose field, or because mobile organisms 

experience a time-varying dose rate as they migrate within the environment. 

Thus, on the basis of currently available data, it appears that the dose-rate limit of 1 rad-d-1 is not 

likely to result in significant impacts on aquatic populations. This tentative conclusion is 

supported by the failure to demonstrate significant effects at this dose rate. Moreover, even when 

organismal changes have been demonstrated at moderate (but above 1 rad-d- 1
) dose rates, their 

impact on the overall population size was either insignificant or could not be demonstrated in a 

laboratory environment. The general consensus among scientists is that the resultant radiation 

stress of 1 rad-d-1 is likely to be a minor stress in relationship to other natural and anthropogenic 

stresses that regulate and limit population sizes within a given ecosystem. 

10 mGy is equal to 1 rad .. 
0.4 mGy-h- 1 is equal to about 1 rad per day. 
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Dl.O INTRODUCTION 

D1.1 Statement of Purpose 

To protect native aquatic organisms, the Department of Energy (DOE), under DOE Order 

5400.5, limits radiation exposure dose rates to 1 rad per day from radioactive material in liquid 

wastes discharged to natural waterways. The dose rate limit of 1 rad per day is consistent with 

guidance issued by the lAEA and the NCRP. The primary objective of this Appendix is to 

provide an overview of the literature in order to determine the appropriateness of the 1 rad per 

day dose rate limit, as a value that corresponds to the lowest observed adverse effect level 

(LOAEL). 

D1.2 Background Information 

Past practices of discharging radioactive effluents either directly to rivers, lakes, and oceans, or 

storage and sha11ow land burial of wastes have the potential for contaminating aquatic 

environments. Many radionuclide contaminants may enter the aquatic food chain and are 

metabolized and concentrated in select species. Other radionuclides may remain or concentrate 

in abiotic compartments of an ecosystem (e.g., silt). Radiation exposure to aquatic organisms 

may, therefore, result from internal and external sources involving multiple exposure pathways. 

Radiation protection standards, including those involving natural resources, have been developed 

principally to protect human health. The underlying philosophy is that radiation standards that 

adequately protect humans also protect the environment and a11 other life forms. The National 

Academy of Sciences (NAS 1972) BEIR I Committee stated that: 

Evidence to date indicates that probably no other living organisms are very much 
more radiosensitive than man so that if man as an individual is protected, then 
other organisms as populations would be most unlikely to suffer harm. 

A similar viewpoint was expressed by the International Commission on Radiological Protection 
in its 1977 Report No. 26: 

Although the principal objective of radiation protection is the achievement and 
maintenance of appropriately safe conditions for activities involving human 
exposure, the level of safety required for the protection is thought likely to be 
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adequate to protect other spec:,ies, although not necessarily individual members of 
those species. 

The last sentence reflects a qualitative difference in how we perceive risks for humans compared 

to other species. For humans, radiation standards reflect the high value that is placed on the 

individual. The risk of injury or death of a few humans is considered highly undesirable and/or 

unacceptable. For non-humans, the loss of a few or many (provided that there is a large overall 

population) is not considered a limiting factor for setting standards but rather the response and 

maintenance of endemic populations. 

Experimental studies to date have shown that.fertility and fecundity• of the organisms and 

embryonic development are the most sensitive stages ofthe radiation response. It is precisely 

these attributes that are important in determining the viability of the population and, in turn, the 

homeostasis of the ecosystem at large. 

It is well documented that radionuclides in the environment can be expected to produce 

substantially higher doses to certain organisms than to people inhabiting and/or deriving 

sustenance from the same environment. It must also be recognized that contaminant induced 

radiation exposure is but one of many stresses placed on aquatic populations by human activities. 

However, determining the mode of interaction of radiation (i.e., antagonistic, additive, or 

synergistic) with other environmental contaminants or stressors is difficult to assess under 

conditions of chronic exposure. 

The International Atomic Energy Agency (IAEA) sponsored several conferences in the early 

1970s aimed at limiting the release of radioactive wastes into marine environments. A panel of 

experts assessed radiation exposure to aquatic organisms from a wide variety of taxonomic 

groups and proposed models for doses received from natural background radiation, fallout from 

nuclear tests, and radioactive waste disposal practices. As a second major objective, the panel 

reviewed and discussed scientific thought on the effects on aquatic populations and ecosystems 

resulting from radiation dose received by individual members of a given species. The IAEA 

panel issued its findings in 1976 (IAEA Technical Reports Series No. 172, "Effects of Ionizing 

Radiation on Aquatic Organisms and Ecosystems"). 

Fecundity is a measure ofthc productim1 of viable eggs. 
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Over the last two decades, a number of other reviews of the effects of radiation on aquatic 

organisms have been published (Polikarpov 1966; Templeton 1971; Chipman 1972; Ophe11976; 

Templeton 1976; Woodhead 1976; Blaylock and Trabalka 1978; IAEA 1979; Egami 1980; 

NRCC 1983; Woodhead 1984; Anderson and Harrison 1986). These detailed reviews considered 

field studies and laboratory experimental data from both the marine and freshwater 

environments. By far, the largest amount of data has been collected on marine species. Where 

reasonable comparisons can be made, however, there is a lack of evidence that significant 

differences in response to radiation exist between marine and freshwater organisms (IAEA 

1976). Moreover, a survey of the published literature indicates that the majority of cited 

references deal with acute exposures of select organisms studied under controlled laboratory 

conditions using external sources such as 60Co or 137Cs. 

Nevertheless, radiation studies on aquatic populations in which radionuclides have been· 

introduced into the water medium are documented in the literature, but are very difficult to 

interpret with regard to a dose-response relationship. In fact, these studies have provoked 

considerable debate among individuals and scientific groups (Blaylock and Trabalka 1978; 

Woodhead 1984; Anderson and Harrison 1986; IAEA 1976; NRCC 1983). A common 

deficiency of these studies is that they utilize an insufficient range ofradionuclide concentrations 

to construct a dose-effect curve. But a more serious problem is that estimates of absorbed dose 

to the organisms are very difficult to assess and, in most instances, have not been provided. 

Consequently, studies which fail to provide dose/dose rate estimates were not included in this 

report. 

Most recently, the National Council on Radiation Protection and Measurements (NCRP) was 

requested by the U.S. Department of Energy to review the literature on the effects of radiation on 

aquatic organisms and to provide a report which reflects our most current understanding of such· 

effects. The DOE also requested that the NCRP provide guidance fora standard for the 

protection of populations of aquatic species. This request originated from concerns that 

deleterious effects may be occurring in freshwaters affected by DOE operating facilities and that 

the DOE has not adopted an acceptable standard for protecting aquatic organisms residing in 

those environments. 

On August 30, 1991, the NCRP issued its report (NCRP Report No. 109, "Effects of Ionizing 

Radiation on Aquatic Organisms: Recommendations of the National Council on Radiation 

Protection and Measurement"). 
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The report was prepared by an ad hoc committee of scientific experts (i.e., Scientific Committee 

64-9), which reviewed, analyzed, and. interpreted the existing body ofliterature. The focus of 

their report was limited to truly aquatic organisms (e.g., fish, crustaceans, molluscs, and benthic 

invertebrates). A considerable amount of data presented in this report has been extracted from 

NCRP Report No. 109. 

Dl.3 DOE Policy and Interim Standards 

It is the policy of DOE to implement legally applicable radiation protection standards and to 

consider and adopt, as appropriate recommendations by authoritative organizations, e.g., the 

National Council on Radiation Protection and Measurement (NCRP), the International 

Commission on Radiological Protection (ICRP), and the International Atomic Energy Agency 

(IAEA). 

DOE Order 5400.5 defines the requirements for radiation protection of the public and the 

environment. Specifically, the Order states: 

To protect native animal aquatic organisms, the absorbed dose to these 
organisms shall not exceed 1 rad per day from exposures to the radioactive 
material in liquid wastes discharged to natural waterways. 

D1.4 Basic Ecological Concepts and Principles 

Ecology is one of the major divisions ofbiology fundamental to all life. The word ecology is 

derived from the Greek root "oikos" meaning house; therefore, it is the study of houses or for 

practical purposes, environments. A more modern definition of ecology is the "study of the 

structure and functions of nature." 

One method of assessing ecological concern is to conceptualize the levels of organization 

common to biology. Ecology is principally concerned with the study of four items: populations, 

communities, ecosystems, and the biosphere. A population is defined as any group of organisms. 

A community includes all the organisms of any given size geographical area; if the nonliving 

(abiotic) segment of the community is included. it is then known as an ecosystem. Finally, the 

biosphere is the sum totality of the earth, air, sea, and fresh water in which the ecosystems 

operate, as well as the organisms themselves. 
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As one proceeds from the cellular level to the biosphere, some attributes become more complex; 

others, however, become less comple.J:C.. As an example, the amount of material removed from 

the water by an individual algal cell is quite variable; however, the amount removed by a large 

population of algal cells is more constant and can be mathematically modeled. A possible 

explanation ofthis is that as one individual slows down or speeds up, another individual appears 

to do the reverse. This compensatory mechanism, or system or checks and balances, is referred 

to as homeostasis. An interesting example of homeostasis is found in estuaries, where rivers 

empty into oceans. At this point, the physical and chemical make-up of the water system is 

constantly changing drastically due to tides; yet the biological community is extremely stable. 

To be able to understand this phenomenon, it is not only necessary to study the whole organism, 

but its parts and its changing environment as well. The level of organization that lends itself best 

to this type of study is the ecosystem. 

D 1.4.1 The Ecosystem 

When considered from a functional point of view, an ecosystem has two basic components: the 

autotrophic component and the heterotrophic component. Autotrophic organisms (autotroph 

means self-nourishing) are able to synthesize protoplasm from inorganic compounds and to fix 

light energy. Heterotrophic organisms (heterotrophic means other-nourishing), on the other 

hand, utilize the complex materials synthesized by the autotrophs. 

From a structural standpoint~ an ecosystem may further be considered as having four 

components: abiotic substances, producers, consumers, and decomposers. The abiotic 

substances are merely the basic compounds and elements of the particular environment; the 

producers are the autotrophic organisms (largely the green plants); the consumers (sometimes 

referred to as macroconsumers) are heterotrophic organisms, mostly animals which utilize the 

organics present and ingest other plants and animals; and the decomposers (sometimes referred 

to as microconsumers) are heterotrophic organisms, mostly bacteria and fungi which break down 

the complex organic materials present and release simpler compounds for use by the autotrophs. 

To understand the relation of structure and function in an ecosystem, it is necessary to develop a 

method of classification for this interplay. One method commonly used is called the trophic 

structure, where trophic means food, and each trophic levels (food level) is distinct and different. 
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Dl.4.2 Trophic Structure and Energy Flow 

The number of organisms that occur and the rate at which organisms in an environment 

metabolize is a direct function of the amount and rate at which energy flows. In effect, carbon, 

hydrogen, oxygen, and nitrogen may circulate between living and nonliving materials and can be 

used more than once. Energy can only be used once; it is then converted to heat, another energy 

form, and is lost from the local environment. 

The movement or transfer of food from one organism to another in plants and the eating and 

being-eaten-by of animals is known as the food chain. Those organisms that obtain their 

foodstuffs in the same number of steps as other organisms are said to belong to the same trophic 

level. Green plants occupy the first trophic level, as they are the primary producers. Those 

organisms that eat plants, called herbivores, would be on the second trophic level. Those 

organisms that eat the herbivores are on the tertiary trophic level, and so on. It should be realized 

that this classification is functional, not species specific, and that an organism can occur on more 

than one trophic level. A greatly simplified food web is shown in Figure D-1, where part of a 

lake ecosystem is shown and notations are made of the trophic levels at which the different 

organisms are operating. 

In looking at the fresh water food chain presented in Figure D~l, one notices that a very large 

group is missing, the decomposers or the microconsumers. In all ecosystems, some production is 

consumed by plants and/or animals belonging to this group. Dead organic material makes up the 

foodstuffs for this group which contains bacteria, fungi, mites, millipedes, worms, and molluscs. 

These organisms are often found so intimately associated that it is impossible to determine their 

individual effects on organic breakdown. 

There are many different ecosystems that can be described. Each of these ecosystems is unique 

with respect to the organisms present, trophic structure, and overall community metabolism. The 

following major ecosystems can be described: oak-hickory forest, coniferous forest, prairie, 

desert, poplar forest, agricultural, pond, river, swamp, salt marsh, estuarine, near-shore ocean, 

and open ocean. In this report, only aquatic and possibly marine ecosystems are of relevance. 
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Figure D-1. A Simplified Lake Ecosystem (the parenthesized numbers note the trophic level) 

01.4.3 Aquatic and Marine Ecosystems 

This group contains the pond, river, swamp, salt marsh, estuarine, near-shore ocean, and open 

ocean ecosystems. These systems, owning principally to nomenclature, appear more 

complicated to the nonecologist than terrestrial systems. To describe these systems, the 

communities and populations found in the generalized aquatic and marine ecosystem are listed 

D-7 



and defined below. 1t should be noted that not all ofthese groups or organisms will be found in 

all ecosystems. 

Benthic Community. This community consists of those organisms that live in and on the 

substrate. Selected typical population groups and types of organisms that may be found are 

discussed below. 

Periphyton - Periphyton are those organisms that grow on underwater substrates 
(attached) or burrow into the river bottom. This group includes but is not limited to: 
bacteria; yeasts and molds; algae; protozoa; coelenterates; sponges; corals. 

Macroinvertebrates - These are animals that live in and on the substrate and can be seen 
with the unaided eye. This group includes but is not limited to: flatworms; roundworms; 
segmented worms; molluscs; crustaceans; insects. 

Lotic Community. This community is made up of those organisms that live in or spend most of 

their life in the water as opposed to the substrate. Selected typical population groups and types 

of organisms that may be found are discussed below. 

Plankton- Plankton are organisms suspended in a body of water and are incapable of 
sustained mobility against the water current. Most plankton are microscopic. This group 
includes but is not limited to: bacteria; yeasts and molds; phytoplankton; zooplankton 
(protozoa, rotifera, microcrustacea); ichthyoplank:ton (fish eggs, fish larval forms). 

Macrophyton - Macrophyton are aquatic plants with true leaves, stems, and/or roots. 
This groups includes the following organisms types: floating (float on surface, 
unattached); submerged (attached to the substrate, typically only leaves or reproductive 
structures, may not be under water); emersed (rooted in shallow water, with most of the 
plant being out of the water). 

Macroinvertebrates - These are the animals that live in or may be found in or on the 
water. This group includes but is not limited to: flatworms; roundworms; segmented 
worms; macrocrustacea; insects. 

Vertebrates- Vertebrates are those organisms with backbones that spend all or much of 
their life in running water. This group includes but is not limited to: fishes; turtles; 
frogs; snakes; mammals. 

To summarize the above groups, a generalized trophic structure is presented in Figure D-2. It 

should be noted that all the communities are represented and that the food web begins with the 
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primary producers, goes up to the herbivores, and then to the carnivores, so that three distinct 

groups and four trophic levels are represented. 

Carnivorous Fish· 

Macroin~ertebrates 

Phytoplankton Hacrophyton 

Figure D-2.Gcneralized Major Trophic Structure of Water Systems 
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D2.0 EFFECTS DUE TO ACUTE EXPOSURE 

The effects of radiation on living systems are complex and involve interactions with individual 

atoms and molecules. The consequences of such interactions may be observable at the levels of 

macromolecules (i.e., chromosomes) and cells. Damage to somatic cells can affect the 

physiologic function of tissues, organs, or the whole organism. Damage to reproductive cells can 

induce deleterious mutations in future generations and, for sufficiently high exposures, may 

result in lowered reproductive capacity leading to population extinction. 

It is fully recognized that environmental contamination from routine effluents and waste do not 

result in acute exposures with measurable effects. Research on the effects of acute exposures to 

radiations of aquatic organisms, nevertheless, provides important information which improves 

our understanding of chronic low-level exposure. In effect, the major difference between acute 

and chronic exposure is limited to the impact of time which aHows for cellular repair and/or 

accelerated replacement of damaged cells. For example, a sufficiently large acute exposure, 

which may be lethal, may have minimal consequences if given over a longer period allowing 

repair/replacement of somatic cells of a tissue(s). Similarly, acute doses that might render an 

organism sterile may only have minor or transient reproductive impacts if spread out over time. 

By their nature, acute radiation data can be obtained in a short period of time under controlled 

laboratory conditions and provide useful information· regarding: (1) relative sensitivities among 

species, (2) relative sensitivities at various stages of life stages/maturation for a given specie, .and 

(3) the potentially complex and modifying interactions between radiation and other 

environmental conditions. Ecologically significant biological endpoints that are common to 

acute and chronic radiation exposure, include mortality, reproductive capacity, developmental 

and physiological effects. 

D2.l Mortality 

A major reference point in radiation biology is to assess the upper limit ofradiation sensitivity 

expressed in terms oflethality. Common measurement of this biological endpoint for 

mammalian systems is the determination of radiation dose that is required to kill 50% of the 

organism within a 30-day period (i.e., LD50130). Information regarding the lethal dose response 

for various aquatic organisms has been reviewed by several authors (Chipman 1972; Templeton 

1976; Rice 1974; Ophel 1976; Blaylock 1978; Anderson 1986) and is summarized in Table D-1. 
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In general, lower forms of aquatic organisms show a considerably reduced sensitivity to acute 

radiation exposure than terrestrial mammals. (For hmnans, a mid~ lethal exposure is estimated at 

about 400 rem.) 

Table D~l. Relative Sensitivities of Aquatic Organisms as Measured by Acute Lethal Dose~50 

Organism 

Microorganism 
bacteria 
algae 
protozoans 

Invertebrates 
crustaceans 
molluscs 
echinoderms· 

Vertebrates 

Range ofLD50 (rad) 

4,500- 735,000 
3,000- 120,000 

10,000 ~ 600,000 

1,500- 57,000 
20,000 ~ 109,000 
20,000 ~ 200,000 

fish 5,600- 100,000 
amphibians < 1,000 ~ 10,000 

A phylum of marine organisms which includes starfish, sea urchins, sea 
cucumbers, etc. 

D2.2 Reproductive C~pacity 

Beyond mortality, the effects of radiation on reproductive potential is the second most important 

parameter for assessing the relative radiosensitivity of a given specie. Like mortality, complete 

sterilization would lead to the elimination of a given specie within an ecosystem. Although the 

invertebrate germ cells appear to be less sensitive to radiation than those of mammals, doses as 

low as a few hundred rads in some species result in reduced egg production (Hoppenheit 1973; 

Anderson 1986), and doses greater than 1000 rads can cause irreversible damage to reproductive 

tissue resulting in permanent sterility in fish (Egami 1979). 

D2.3 Developmental and Physiological Effects 

Consistent with higher life~ forms, there is a period of heightened radiosensitivity preceding and 

concurrent with organogenesis. Stages in decreasing order of sensitivity are (1) newly fertilized 

eggs, (2) early gastrulation, (3) early cleavage, and (4) post~organogenesis. During the most 

sensitive embryonic stages, doses as low as 15 rads demonstrated observable developmental 
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disturbances in salmon embryos (Bonham 1963; Donaldson 1957). Eggs at 24 hours post

fertilization showed an LD-50 of90-rads. At 32-cell stage, the LD-50, depending on water 

temperature, ranged from 100 rad (at 13.3°C) to 300 rads (at 11.3°C); hatchability of eggs 

irradiated after organogenesis was not affected by experimental .doses in the range of 500 -

16,000 rad (Frank 1973). For invertebrates comparable disturbances in embryonic development 

required doses which were higher by at least one order of magnitude (Blaylock 1978). 

D2.4 Physiological Effects 

The interaction of radiation with biomolecules and the resultant acute changes at the cellular, 

tissue, and organismallevel are numerous and well documented in the literature. In review, all 

cells may potentially be damaged by radiation, but some cell types are more susceptible to 

radiation injury than others. In general, immature and rapidly dividing cells are most sensitive 

while non-dividing and fully differentiated cells are least sensitive to radiation. Cellular injury to 

the nucleus prevents the cell from dividing properly or not at all. For stem cells whose primary 

purpose is to provide new cells by controlled cell division, a reduction or cessation in cell 

division may result in short-term physiological changes that for high doses may be lethal and for 

lowest doses predispose an organism to other environmental stresses which affect survival. 

Among the most sensitive mammalian cells, for example, are those ofthe blood-forming tissues, 

which produce red and white blood cells. A reduction or cessation of stem cell division can lead 

to anemia, impaired blood clotting, hemorrhage, and most significantly infection from viruses, 

bacteria, and parasites. For mammals, inclusive ofhumans, hemopoietic doses in excess of 100 

rads result in classical signs and symptoms that are collectively referred to as the "bone marrow 

syndrome." 

The mammalian model for the effects of acute radiation exposure on blood-forming tissues has 

been applied in studies offish. Past studies offish have investigated changes in (1) cellular and 

sub-cellular morphology, (2) tissue cellularity, and (3) functional expressions with regard to 

immunological competence (Lockner 1972; Cosgrove 1975; Preston 1959; Shechmeister 1962). 

Relative to the mammalian models, the results of these studies showed that the hemopoietic 

tissues of fish were considerably more radiation resistant. 
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D2.5 Summary 

Numerous scientific studies have been conducted in which aquatic organisms have been exposed 

to acute doses of radiation under controlled laboratory conditions. For acute radiation exposure 

studies, relevant biological endpoints include (1) organismal death, (2) reproductive capacity, 

and (3) developmental and physiological changes which affect the organisms life span or its 

ability to cope with other environmental stresses (e.g., natural fluctuations in environmental 

conditions; resistance to pathogens/parasites; etc.). In general, these studies show that adult fish 

exhibit radiation sensitivities that are lower than those of terrestrial mammals. Invertebrates tend 

to have an even lower sensitivity to radiation by at least one or more orders of magnitude when 

compared to fish. The most sensitive periods in the life cycle of aquatic organisms are the early 

embryonic stages. 

It is logical to expect the lower radiation sensitivity of aquatic cold-blooded organisms relative to 

warm-blooded mammals since the former exist at considerably lower temperature which affects 

the impact of radiation-induced biochemical lesions. 

Classical studies cited more than 50 years ago have firmly established the interrelationship 

between ce11ular metabolic rate and radiation sensitivity (Alexander and Bacq 1961 ). Dramatic 

increases in radiosensitivities can be observ~d for modest increases in ambient water 

temperature. In addition to ambient water temperature, metabolic activity (and, therefore, 

radiosensitivity) can also be affected by other factors such as salinity, water chemistry, 

food/nutrients, etc. Other factors thought to influence radiation sensitivity among species are 

nuclear volume to ce11ular volume of critical cell lines, number of chromosomes, and 

biochemical differences. For example, most invertebrates maintain their intracellular osmotic 

pressure by means of amino acids or small peptides (Alexander and Bacq 1961). Vertebrates, on 

the other hand, maintain their osmotic balance almost entirely by the segregation ofNa+, K+, cr, 
Ca++, Mg++, HC03-, H2P04-, and S04 in intra- and extra-cellular fluids. Differential 

concentrations of these inorganic ions within and external to mammalian cells are achieved by a 

membrane-bound active transport mechanism that is relatively sensitive to radiation damage. 
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D3.0 EFFECTS DUE TO CHRONIC EXPOSURE 

Radionuclide contaminants in the environment can enter the complex geochemical and biological 

components of an aquatic ecosystem and result in chronic internal and external exposures of 

individual organisms. Under conditions of chronic exposures, biological damage may result that 

is similar to that of acute exposure; however, considerably larger cmimlative doses are required 

to produce injurious effects. This incremental tolerance to radiation is a function of dose rate and 

is due to the combined effects of repair mechanisms within individual cells and the ability of 

critical tissues to replace damaged or dead cells with new cells. Cellular repair mechanisms 

involving the vital nucleic acids (i.e., DNA and RNA) are well documented in the literature and 

need no further discussion. Equally well documented is the homeostatic regulation of cell 

proliferation/replacement of specific radiosensitive cells and tissues. Among the most 

radiosensitive cells are blood cells, cells of the digestive tract, and reproductive germ cells. 

Within limits of exposure, irreparable cell/tissue damage is compensated by the enhanced mitotic 

activity of the corresponding pool of stern cells. The existence of repair mechanisms and 

homeostatic modulation suggests that there is a chronic exposure dose rate at which no 

significant effects occur. IdentifYing the maximum dose rate below which no significant effects 

to the population are likely to occur would provide valuable information with respect to setting 

limits for environmental contamination. In this section, major studies on chronic irradiation of 

aquatic organisms are summarized which provide a tentative reference value for defining such a 

limit. 

Effects at low dose rates, however, are difficult to detect in natural populations where other 

environmental factors affecting population dynamics may far exceed the subtle effects of lower 

dose rates. To complicate matters, the traditional methods of linear extrapolation from 

observable high dose/dose-rate effects commonly used to estimate radiation induced stochastic 

effects, such as cancer, are largely inappropriate for the biological endpoints affecting population 

dynamics and ecosystems. With the exception of population genetic effects, somatic cell injury 

leading to organisrnal mortality, physiological, reproductive, and developmental effects are 

generally threshold dependent. 

D3.1 Mortality Studies on Vertebrates 

In controlled laboratory studies, Chinook salmon exposed to 0.5 rad per day, as embryos through 

the time of release as smolts to their natural enviromnent, showed no significant excess mortality 
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(Donaldson 1964; 1970). These studies took advantage of the migratory habit and the fecundity 

of Chinook salmon to make a contin~ing long-term study of the effect on a population of chronic 

low-level gamma-irradiation from a 6°Co source during embryonic development. Eggs were first 

irradiated at dose rates ranging from 0.5 rad-d-1 to 20 rads-o1 from shortly after fertilization until 

feeding commenced. The fingerlings were reared and then allowed to migrate to sea; those that 

returned to the hatchery during the second year were precocious males; and during the third and 

fourth years following irradiation both rpale and female adults returned. Various crosses were 

made and some of the eggs and larvae obtained from irradiated fish were re-irradiated. 

This series oflong-term experiments involving large numbers offish (96,000 to 256,000 

fingerlings were releas~d per experiment) indkate that irradiation at rates between 0.5 rad-d- 1 and 

5.0 rads-d-1 (total of355 rads) from the fertilization stage to the feeding stage produced no 

damage to the stock sufficient to reduce the reproductive capability over a period of several 

generations. In fact, irradiated females returned to the laboratory site of release to spawn in 

greater numbers than controls producing a larger number ofviab]e eggs. This potential hormetic 

effect at low dose rates was lost at higher dose rates. Exposing embryos up to the time of release 

to dose rates ranging from 0.5 rad-d-1 to 47.5 rads-d-1
, Hershberger {1978) and Woodhead (1984) 

observed a lower return of spawning adult females at dose rates equal to or greater than 

9.5 rads-d- 1
• 

Several mortality studies of guppies have also been conducted under various chronic exposure 

conditions defined by radiation source, dose rate, duration of exposure, and stage of 

development. Specific parameters and results of these studies are summarized in Table D-2. 

D3.2 Mortality Effects on Invertebrates 

An important member of freshwater ecosystems is the "water flea," Daphnia pulex. These small 

planktonic crustacea represent a vital link in the aquatic food chain. A reduction in population 

mortality was observable only for chronic exposure dose rates of 1150 rads-d-1 (Marshall 1962). 

Another common organism of aquatic ecosystems are snails. The pond snail, Physa 

heterstropha, showed reduced survival for chronic exposure dose rates in excess of 240 rads-d-1 

(Cooley 1971 ). For marine invertebrates threshold mortality values have been cited for blue 

crabs (Engel 1967), clams, and scaUops (Baptist 1976). Table D-3 summarizes the exposure 

conditions and threshold population mortality dose rates for these invertebrates. 
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Species/Stage 

Oncorhvchus 
tschawytscha 
(Chinook Salmon) 

• embryos to alevins 

• embryos to alevins 

Poecilia reticulata 
(Guppies) 

• embryos 

• embryos 

Table D-2. Laboratory Studies of Mortality in Fish Under Chronic Exposure Conditions 

Source 

6oco 

6oco 

137Cs 

tritiated Hp 

Exposure Conditions 

Dose Rate Duration 
{rads/day) ·-· _ (Day§) 

0.51 

0.5-47.5 

4.1-30.5 

5-100 

61-69 

71-86 

up to 988 

17 

Observation 

• No excess mortality; 
• Increased return of spawning females; 
• Increased no. of viable eggs 

There were fewer returning spawning adults at dose 
rates ~ 9.5 radslday 

No excess mortality 

No excess mortality 

• l week old hatchling_s tritiated H,O 10-210 21-30 No excess mortality 
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Reference 

Donaldson 
1964; 1970 

Woodhead 1977 

Erickson 1973 

Erickson 1973 



Organism/Life Stage 

Freshwater 

• Daphnia pulexlalllife stages 
(Water flea) 

• Physa heterostrophaladults 
(Pond snail) 

Marine 

• Callinectes sapidusljuveniles 
(Blue crab) 

• Argo pecten irradiansl 
juveniles 
(Scallop) 

• Mercenaria mercenarial 
juveniles 
(Clam) 

Table D-3. Mortality of Aquatic Invertebrates Under Laboratory Conditions 

Exposure Conditions 

Source Dose Rate Duration 
{rads/day)_ (pays) 

6oCo 412-1370 20-25 

6oCo 24-600 168 

6oCo 77-696 70 

6oCo 0.14-890 84 

6oco 1.4-890 426 
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Observation 

Increased mortality rate observed only for dose rates 
2!: 1150 rads/day 

Reduced survival at dose rates z 240 rads/day 

Lowered survival observed at 696 rads/day only 

No observable reduction in survival 

Observed lowered survival at dose rates ~ 380 rads/day 

Reference 

Marshai.J1962 

Cooley 1971 

Engel1967 

Baptist 1976 

Baptist 1976 



In summary, mortality/survival studies of aquatic organisms indicate that invertebrates are at 

least one or more orders of magnitude less sensitive than vertebrates. For the more sensitive 

vertebrates, deleterious effects on survival have not been demonstrated at dose rates below 

10 rads-d-1
• 

D3.3 Chronic Exposure and Reproductive Effects 

The production of sexual cells (ova and spermatozoa) may be divided into three periods: a 

period of cell multiplication; a period of ceH growth; and a period of maturation. During the first 

period, germ cells (spermatogonia in testis, ovogonia in ovary) divide a number oftimes in the 

same way as somatic cells. During the rather long second period, the sexual cells do not divide, 

but the volume of the cytoplasm increases and the diploid cell prepares itself for meiosis. During 

the last period, cell division in male and female sexual cel1s occurs without prior chromosome 

replication leading to mature haploid male and female reproductive cells. 

The most radiosensitive cells are the gonia (i.e., first period), especially the spermatogonia, while 

the mature sexual cells are markedly less sensitive (Rackham 1984). Thus, an organism exposed 

to sufficient doses of radiation may remain fecund until it has exhausted its stock of mature cells. 

Temporary, early reduction in primary spermatogonia has been observed at dose rates as low as 1 

rad-d- 1 in -fish exposed to tritiated water and 2.8 rads-d-1 from external gamma radiation (Hyodo

Taguchi 1977; 1980). Atrophy of male reproductive tissues was observed in adult mosquitofish, 

Gambusia a{finis, irradiated for 47 days to dose rates ranging from 31.2 rads-d·1 to 130 rads-d- 1 

(Cosgrove 1973). In a general population offemale guppies, Poecilia reticulata, impaired 

oogenesis was observed for all dose rates ranging from 4.1 rads-d-1 to 30.5 rads-d-1 (Woodhead 

1977). For higher dose rates, impaired oogenesis was not only more pronounced but appeared at 

shorter time intervals following the onset of chronic exposure. 

Laboratory population of the aquatic snail, Physa heterostropha, were exposed to chronic 

gamma-irradiation during their life span at dose rates up to 120 rads-d-1
• Partial gonadal atrophy 

was observed in a limited number of snails only at the highest doses. Table D-4 summarizes the 

above-cited studies involving effects of chronic radiation on the reproductive tissues of aquatic 

species. It is not a coincidence that all but one of these laboratory studies involved the use of an 
external gamma radiation source. There have, in fact, been numerous studies in which radiation 

exposure effects were assessed for a variety of radionuclides that had been added to the water 

medium at various concentrations. Most of these studies have a limited value, however, for 
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assessing regulatory dose rate criteria due to the difficulty and uncertainties in converting 

radionuclide concentrations in water with exposure estimates. For metabolically active 

radionuclides, exposure varies not only among tissues but for a given tissue with time (i.e., 

embryologic/developmental stage). Among the few radionuclides for which these concerns do 

not apply is tritium (H-3) in the form of tritiated water (HTO). The dispersal of tritiated water 

into an aquatic system is governed by the same processes that control the transport and 

distribution of ordinary water. Thus, tritiated water will exist in intra- and extra-cellular fluids in 

the same concentration as in the general medium. 

As a result, internal exposure is essentially uniform among tissues, and dose rates are directly 

proportional to water concentration and are readily calculated. A potential limitation of using 

tritiated water is the potential impact of chemical transmutation by a small percentage of tritium 

which may become organiCally bound to critical macromolecules. This concern is addressed in a 

later section of this report. 

Fecundity studies have been conducted under laboratory conditions for several species offish 

and invertebrates. Fecundity of the guppy exposed to dose rates of 4.1, 9.6, and 30.5 rads-d-1 

neonatal stage to adulthood was reduced at all dose rates as indicated by a decreased brood size 

and increased frequency of sterile adults (Woodhead 1977). Significant increases in the 

percentages of unfertilized eggs and sterile offsprings were the result ofmatings involving 

unirradiated females and irradiated male medaka, Oryzias latipes, at dose rates :?: 6.5 rads-d- 1 for 

60 days (Hyodo-Taguchi 1980). Under laboratory conditions, egg and egg capsule production 

were progressively reduced in the pond snail at dose rates between 48 nids-d-1 and 600 rads-d-1 

(Cooley and Miller 1971); and for population birth rates greater than 460 rads-d-1
, decreased 

population birth rates were observed for the water flea, Daphnia pulex. These and other studies 

of aquatic fecundity are summarized in Table D-5. 
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])3.4 Studies ofNatur::nl Populations 

In rare instances, aquatic ecosystems have been contaminated and have provided study data of 

natural populations. The radioactively contaminated White Oak Lake at the Oak Ridge National 

Laboratories has been studied by several authors. White Oak Lake served as the final settling 

. basin for radioactive waste from the Oak Ridge National Laboratory. 

Doses from internal emitters have been estimated from measurements of amounts of 

radionuclides in specific tissues by Blaylock (1969) with Gambusia a(finis and Cooley and 

Nelson (1970) with Physa heterostropha. Blaylock estimated doses from five internal emitters 

( 6°Co, 65Zn, 90Sr, 106Ru, 137Cs) as well as gamma doses from bottom sediments ofWhite Oak 

Lake. The combined dose to Gambusia from internal emitters was about 1. 75 rads-yr-1
, and total 

external gamma was 10.9 rads-d-1
• The calculations for the snail (Cooley and Nelson 1970), 

involving internal doses and doses from the surrounding water and algae, as well as radiations 

from bottom sediments are about as complete as one would expect to encounter in this type of 

analysis. The snails were estimated to receive about 0.65 rad-d-1 from all sources. 

Over the years, several studies have been conducted on the reproductive aspects of the 

mosquitofish to dose rates greater than 1 rad-d-1 in the early 1 960s and falling to 0.35, 0.18, and 

0.06 rads-d-1 by 1965, 1971, and 1975, respectively (Blaylock 1969; Trabalka and Allen 1977; 

Blaylock and Frank 1980). 

Blaylock (1969) was the first to study the fecundity of a population of mosquito fish, Gambusia 

a(finis, in White Oak Lake. These fish had been exposed for about 100 generations to continuous 

irradiation from radioactive wastes in bottom sediments. However, there was no evidence that 

the radioresistance of these fish had been selectively enhanced over this period of time (Blaylock 

and Mitchell 1969). At the time of the study, the dose rate to fish was estimated to be 10.9 rads

d-1. Brood size is positively correlated with body size, so Blaylock compared regressions of log 

transformations of the numbers of viable embryos on body lengths. Non-irradiated fish were 

collected from a pond about two miles upstream from White Oak Lake (and above the point of 

entry ofradioactive wastes). The slopes of these regressions were the same, but the intercepts 

differed significantly. Blaylock's analysis showed that, in general, the number of viable embryos 

produced by the control fish was only about 60-70% of that produced by irradiated fish in White 

Oak Lake. However, the irradiated fish produced over twice as many dead embryos and more 

abnormal embtyos (based on examination of over 7800 embryos). 
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In summary, the mosquitofish studies of Blaylock and others showed a surprising response: A 

significantly larger brood size occurred in the irradiated as compared to the unirradiated 

population, although significantly more dead embryos and physical abnormalities were observed 

in the irradiated broods. The authors suggested that the increased fecundity represents a means 

by which a natural population, having a relatively short life cycle and producing a large progeny, 

can adjust rapidly to an increased environmental stress caused by radiation; and the decreased 

embryo viability may well be attributable to a genetic load ofradiation-induced recessive lethal 

mutations. 

Cooley and Nelson (1970) examined responses of the snail, Physa heterestropha, to contin\lous 

irradiation in the laboratory (see also Cooley and Miller 1971; Cooley 1973b) and in a small 

waste-contaminated seep near White Oak Lake. Laboratory experiments were conducted at two 

temperatures (15 and 25°C) and effects were generally intensified at the higher temperature. At 

25°C, fecundity decreased at dose rates ranging from 1 to 25 rads-hr-1
• At l5°C, 5 rads-hr-1 

significantly decreased fecundity, but lower rates did not. The life span of adult snails was 

shortened by dose rates above 1 rad-hr-1 at 25°C. In 1970, an experiment was conducted in a 

small pond adjoining White Oak Lake. Snails occupying this area had been exposed to 

continuous irradiation since 1954. In 1970, the dose rate was estimated at around 0.65 rad-d- 1
, 

but in the past it had been appreciably higher. At the beginning ofthe experiment, three 

containers, each stocked with 70 snails from North Springs (the control population), were placed 

in East Seep. Each of three other containers were stocked with 70 snails from the East Seep. 

Egg capsules were collected every five days from each container. The control snails produced 

more capsules per snail, but irradiated snails had a higher average number of eggs per capsule. 

When the total numbers of eggs produced per snail were compared, the two populations did not 

differ significantly. Cooley and Nelson concluded that, whereas continued radiation expos~re 

had reduced the frequency of capsule production, there had been a compensatory increase in the 

number of eggs per capsule. 

D3.5 Effects on Growth and Development 

Pertinent biological endpoints commonly used to assess the effects of radiation on growth and 

development include (1) the rate of growth as determined by physical dimensions and weight, 

(2) the fmal mature size and weight, (3) survival rate into adulthood, and (4) physical 

abnormalities involving the gills, eyes, etc. Exposure of coho salmon embryos and hatchlings to 

a dose rate of 0.42 rads-d-1 produced an increased incidence of defects involving the gills. 
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However, chinook sabnon embryos, Oncorhynchus tschawytscha, exposed to dose rates of 

0.51 rads-d-1 exhibited higher body weights at the time of their release to a natural environment 

(Donaldson 1964). In another study of chinook salmon embryos irradiated at dose rates between 

0.5 rad-d-1 and 47.5 rads-d-1, growth rates of smelts were assessed (Hershberger 1978). No 

significant differences were observed for dose rates below 9.5 rads-d-1
• Above 9.5 

rads-d-1, the reduction of growth rate was, in general, more pronounced with increasing dose 

rates. 

Growth and developmental effects have been studied in several species of fish reared in tritiated 

water (Erickson 1973; Strand 1973b; Walden 1973). Dose rates ofup to 210 rads-d-1 resulted in 

no consistent growth and developmental effects in guppies. No observable effects were apparent 

in a population of rainbow trout exposed to 2 rads-d·1
• A measurable and significant reduction in 

the mean eye diameter, however, was observed in stickieback, Gasterosteus aculeatus, for 

exposure dose rates above 200 rads-d-1
• Table D-6 summarizes growth and development effects 

among select fish species chronically exposed to external radiation and tritiated water under 

laboratory conditions. Growth and developmental effects have also been studied on a natural 

population of mosquito fish at White Oak Lake over a several year period (Blaylock 1969). 

During that time the dose rate was reduced to about 0.35 rad-d- 1
• Although an increased 

frequency of abnormal embryos was observed at this low dose rate, there is almost universal 

consensus among researchers that results cannot be attributed exclusively to radiation and/or to 

radiation levels corresponding to the time of the study. The NCRP (1991) cautioned that" ... 

Radiation exposure regimes at the time that studies were conducted (1960s and 1970s)" have 

sometimes been recorded by reviewers (and authors) without recognition ofthe potential impacts 

of earlier exposures to anthropogenic [man-made] radiation levels orders of magnitude greater 

(and of the resulting radiation-induced genetic load accumulated) .... In no case, including 

examples cited from research on White Oak Lake populations, can results be attributed 

exclusively to effects of ionizing radiation." 

Radiation impacts on growth and development have also been studied on aquatic invertebrates. 

Several studies of the freshwater flea, Daphnia pulex, (Marshall 1962; 1966; 1967) and the pond 

snail, Physa heterostroha, (Cooley 1971) indicate threshold dose rates of about 400 rads-d-1 and 

240 rads-d-1
, respectively. Among marine invertebrates, impaired growth and development in 

blue crabs, scallops, and clams were not observed for dose rates less than about 400 rads-d-1 

(Engel1967; Baptist 1976). 
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Table D-6. Developmental Effects in Fish from Chronic Exposure Radiation Under Laboratory Conditions 

Exposure Conditions 

Species/Stage Source Dose Rate Duration Observation Reference 
(rads/day) (Days) 

Oncorh't.nchus kisutch 
{Coho salmon) 

• embryos and alevins 60Co 0.42 91 Increased number of ocular defects Donaldson and 
Bonham 1964 

Oncorh't,chus tscha'tli,tscha 
(Chinook Salmon) 

• embryos 
60Co 0.51 61-69 . Increased weight of smolts; Donaldson 

Inconclusive results on F1 generations from returned 1964; 1970 
fish (released as smolts) 

·embryos 60Co 0.5-47.5 71-86 Lower rate of growth (smolts) at dose rates ;::: 9.5 rads/day Hershberger 1978 

Poecilia reticula Ia 
(Guppies) 

• embryos tritiated H20 10-100 17 No consistent pattern of effects on growth and development, Erickson 1973 
but males exposed to 1.85 rads/1 were twice the weight of 
controls at 21 weeks of age 

• I week old juveniles tritiated HzO 100-210 21-30 No consistent pattern of effects on growth and development Erickson 1973 

Salmo gairdneri 
(Rainbow trout) 

• embryos tritiated H10 2 20 No effect on growth of larvae by end of 149 day observation Strand 1973(b) 
period 

Gasterosteus 
(Stickieback) 

• embryos tritiated HzO 100-410 7 Significant reduction in mean eye diameter at 3.7 and Walden 1973 
7.4 rads/1 
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D3.6 Physiological and Pathological Effects of Chronic Exposure 

Under conditions of chronic exposure, somatic cell lines that are more radiosensitive than others 

may contribute directly or indirectly to impaired health and disease. Among the most sensitive 

somatic cells are those of the blood forming tissues (i.e., hemopoietic stem cells and their 

differentiated cell progeny). Mitotic inhibition and/or interphase cell death among these cells can 

lead to a host of conditions that affect the life span or survival of an organism. Biological 

endpoints relating to blood forming tissues can be assessed at various levels inclusive of (1) 

histological changes within hemopoietic tissues, (2) reduced immuno-competency towards 

infectious agents, and (3) reduced life span/survival. 

Cosgrove, et al. (1975) studied histological changes of hemopoietic tissues located in the kidney 

and spleen of the mosquitofish, Gambusia affinis. Adult populations offish exposed to a dose 

rate of about 12.5 rads-d- 1 ( 6°Co) for 37 days showed no observable histological changes. Mild 

hemopoietic atrophy of the spleen and kidney of some fish were observed for dose rates in excess 

of 36 rads-d-1 and exposure duration in excess of 128 days. 

A more quantitative endpoint for hemopoietic damage is the measurement of antibody titer to a 

specific infectious organism. Strand, et al. (1973a) subjected rainbow trout embryos, Salmo 

gairdnerii, to tritiated water resulting in dose rates of 0.2 rad-d- 1 and 2 rads-d-1
• Antibody titers 

in juveniles and yearlings were measured in response to a challenge with the pathogen 

chondrococuus columaris. At the higher dose rate, the corresponding reduced antibody titer 

suggested evidence of a generalized state of immune suppression. 

The quantity of body water was studied in adult medaka fish, Oryzias latipes, exposed to dose 

rates of 2.8 rads-d-1 to 210 rads-d-1
• A small decrease in percentage of body water was observed 

for higher dose rates which was attributed to failure of fish to maintain the normal proportion of 

soft tissue to skeletal mass (Kaufman 1973). This shift is normally seen as an effect of aging and 

in the irradiated fish population may, therefore, reflect a hastened aging process. A reduction in 

life span has also been observed in the pond snail for dose rates corresponding to 25 rads-d-1 

(Cooley 1971). 
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D4.0 CYTOGENETIC AND GENETIC EFFECTS 

Radiation may damage the genetic material of individual cells. Genetic damage to somatic cells 

can lead to a variety of disorders inclusive of cancer in the irradiated host organism, but is of 

minor concern in non-humans. Of potential concern is the genetic damage to reproductive cells 

which may result in mutations among future offsprings of the irradiated organisms. Genetic· 

damage can be assessed by analyzing chromosomes within individual cells (cytogenetic studies) 

or observing disccrnable mutations in offsprings. Because reproductive cells are not readily 

studied for chromosomal damage, cytogenetic analyses frequently use somatic cells as surrogate 

models. 

Over the past several decades, numerous studies have been undertaken to assess the effects of 

radiation and of radioactive contaminants on the hereditary material contained in somatic and 

reproductive cells of aquatic organisms. Most of these studies are cytogenetic and have been 

cited in several major reviews (IAEA 1976; Kligerman 1979; Anderson 1986; NCRP 1991). 

D4.1 Cytogenetic Studies 

A standard cytogenetic technique involves the analysis of chromosomes within individual cells 

arrested during metaphase when chromosomes appear as discrete structures that can be counted 

and assessed for morphological changes. In standard metaphase cytogenetic studies, individual 

chromosomes may be karyotyped (i.e., systematically characterizing individual chromosomes of 

a single cell by the overall length of chromosomes and by the lengths of the short arm and long 

arm of the chromosomes as dictated by the position of the centromere). Gross cytogenetic 

damage can be quantified by morphological changes that include formation of chromosomal 

fragments, translocation, dicenhics, abnormal chromosomal numbers, polyploidy, 

endoreduplication, etc. For aquatic organisms, however, there are two major limitations for 

applying standard cytogenetic techniques. The first difficulty is that many aquatic species have 

karyotypes represented by large numbers of small chromosomes. (This is in contrast to 

mammalian karyotypes that characteristically have fewer numbers of chromosomes which vary 

in size/morphology and are, therefore, readily distinguishable for karyotyping.) A second 

limitation for chronic exposure studies is that the organism is studied in the adult stage when 

mitotic activity of suitable cell lines has been drastically reduced. For these technical reasons, 

only a limited number of cytogenetic studies of aquatic organisms have been performed using 

standard metaphase karyotyping. 
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Standard metaphase chromosomal analysis has been attempted by several investigators. 

Kligerman, et al. (1975) selected the mud-minnow, Umbra limi, for studies on the effects ofx

rays on chromosomal breakage. Although the investigators demonstrated the presence of visible 

chromosomal breaks, no dose-response relationship was discernable. Subsequently, metaphase 

cytogenetic studies of the mud-minnow were undertaken by other investigators. Mong and Berra 

(1979) studied the cytogenetic effects on gill and spleen cells and reported a dose-dependent 

increase in "aberrant" metaphases for cumulative doses between 330 to 940 rads. Suyanna and 

Etoh (1983) studied the effects ofx-irradiation on the fish lymphocytes and reported an increase 

in chromosomal dicentrics formation at the lowest dose applied of 48 rads. The observed 

cytogenetic dose-response curve and level of sensitivity of fish lymphocytes is similar to 

mammalian inclusive of human lymphocytes, which are generally regarded as one of the most 

radiosensitive cell lines. 

Owing to the difficulty of chromosomal analysis during metaphase, other investigators have 

attempted to quantify cytogenetic damage by scoring the presence of micronuclei in peripheral 

blood erythrocytes following exposure to radiation. (Unlike human red blood cells which do not 

contain a nucleus/chromosomes, the erythrocytes of many other species are nucleated.) 

Micronuclei are either acentric (i.e., without a centromere) fragments or entire chromosomal 

strands. Upon cell division, the lack of a centromere prevents spindle attachment ofthese 

chromosomal structures which are then expelled from the cell nuc)eus and released to the cellular 

cytoplasm. By means of a stain, these extranuclear chromosomal structures can be identified 

microscopically. The manifestation of micronuclei in the cytoplasm of a cell during interphase 

requires, therefore, that a cell undergo at least one cell division following radiation exposure. 

Siboulet ( 1984) studied the larvae of the newt, Pleurodels walt!, following exposure of 6 to 120 

rads ofx-rays. An increased induction of micronuclei in peripheral blood erythrocytes was 

observed at the lowest doses shortly after exposure. This indicator of cytogenetic damage was 

greatly reduced when cells were analyzed 10 days following an acute exposure and returned to 

baseline levels 18 days post-irradiation. Siboulet noted that the sensitivity of the micronuclei 

assay technique is highly dependent on the larvae stage. Optimum radio-sensitivity coincides 

with rapid cell division of peripheral blood erythrocytes. 

Attempts to use the micronuclei assay technique in assessing chromosomal damage in irradiated 

fish, however, failed to demonstrate its usefulness even for high exposure doses (Jaylet 1986). 
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A munber of cytogenetic studies have also been conducted on aquatic invertebrates. Blaylock 

(1966)·investigated chromosomal abnormalities in a natural population of midges, Chironomus 

tentaus, that inhabited White Oak Lake. Chromosomes of the giant salivary gland of midge 

larvae showed an elevated frequency of damage during the earlier years when dose rates at White 

Oak Lake were estimated at 0.63 rad-d"1
• Renewed studies 10 years later when dose rates 

declined to 0.03 rad-d-1 failed to show an observable effect. 

Laboratory studies of worm larvae reported observable increases in cytogenetic damage at 

threshold doses of 60 rads (Harrison 1985) and 200 rads (Pesch 1980). 

D4.2 Genetic Effects 

The ability of ;radiation to induce chromosomal damage in germ cells is similar to that of somatic 

cells. However, most gene mutations, unlike gross chromosomal aberrations of cytogenetic 

studies, may not be microscopically visualized. 

Genetic mutations occurring in the genn cells of an irradiated organism may express themselves 

as dominant or recessive, lethal or sub-lethal mutations. The range of possible mutational effects 

encompass virtually every aspect of biochemical and physiological control mechanisms 

associated with normal functions of an organism. While dominant mutations may manifest 

themselves in the first generation, recessive mutations may be postponed for many generations. 

In comparison to the number of genetic studies on other organisms, data on radiation mutation 

rates in aquatic organisms are very limited. Literature reviews of genetic studies involving 

aquatic species suggest a mutation rate of about 1 0"3 to 1 o-4 per gamete per rad (Woodhead 1984; 

Blaylock 1978; Schroeder 1979). Purdom (1966) studied the mutation rate in the guppy, 

Lebistes reticulaatus. His study indicates that the specific locus mutation rate in the guppy is 

probably not greater than 2 x 1 0"7 per rad per locus. These mutation rates are strikingly similar to 

terrestrial mammals, including humans. 

For example, in a series of studies involving irradiated rainbow trout spermatozoa and eggs, the 

resultant increased frequency of malformed eyes in offsprings indicated that approximately 54 

rads of acute exposure were required to double the natural occurrence of the mutation. This 

value is close to the doubling dose value for humans estimated at about 100 rem (NAS 1990, 

BEIR V). In a comparative study on Chironomus riparius involving acute versus chronic 
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exposure conditions, Blaylock (1971; 1973) demonstrated that the frequency of chromosomal 

damage was approximately one order-of magnitude lower under chronic exposure conditions. 

Chronic exposure, which is more representative of exposure conditions created by environmental 

contamination, is likely to result in lowered chromosomal sensitivity due to the presence of 

repair mechanisms. 

Under conditions of long-term exposure involving sequential generations, it is logical to expect 

an increase in the frequency of mutant genes in the irradiated population. The increment in 

frequency of gene mutation does not continue indefinitely, but reaches a new equilibrium value 

above its normal level, which is proportional to the dose rate. This phenomenon is due to the 

concurrent elimination of mutant genes, which is also proportional to their induction rate. Thus, 

as the number of such genes in the irradiated population increases, the number being eliminated 

will also increase. With time, an equilib1ium condition is reached in which continued chronic 

radiation induces new mutations that will be exactly equal to their new rate of elimination. It 

follows that cessation of irradiation will ultimately return the mutation frequency to pre

irradiation levels. 

Studies by Blaylock (1969) and Trabalka (1978) on the mosquitofish that inhabited White Oak 

Lake indicated that the frequency of recessive deleterious mutations had, in fact, increased in the 

genome of species. Nevertheless, the increased genetic stress did not appear to have had a 

detrimental impact on the population size. This is consistent with conclusions derived by others 

which assume that the genetic stress associated with dose rates ofless than 1 rad-.d· 1 will not 

result in deleterious effects at the population level (NRCC 1983; IAEA 1976; Blaylock 1978). 

D4.3 Transmutation Effects 

A frequently voiced concern uniquely associated with some contaminant radionuclides (and, 

therefore, not addressed by external gamma radiation studies) involves the transmutation effect 

and its potential for inducing molecular disorientation. The potential impact of chemical 

transmutation is of particular concern for genetic macromolecules of DNA and RNA. Chemical 

transmutation refers to when a radioactive isotope emits a beta particle, it also undergoes 

chemical transformation due to the change in atomic number . . For example, when tritium (H-3) 

undergoes radioactive decay, it becomes helium (He-3), which is a chemically inert gas. Another 

radionuclide of transmutational concern is carbon-14. When such atoms are incorporated in 

critical molecules such as DNA, the resulting change in atomic number, recoil, or excitation may 
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give rise to biologic effects, including mutation, beyond those induced by the attendant ionizing 

radiation. A legitimate question, therefore, is whether or not dose-response values, involving 

cytogenetic/genetic effects derived under experimental conditions of external radiation, might 

seriously underestimate the hazards presented by these potential radionuclide contaminants. 

It is well established that a small percentage ofH-3, when introduced in the environment as 

inorganic tritiated water (HTO), will become organically bound through a simple exchange 

mechanism. The tritium atom of a water molecule is exchanged for a hydrogen atom formerly 

attached to an organic molecule. In living tissues, about 80% of organicaJly-bound hydrogen 

exists as exchangeable hydrogen, which under long-term exposure readily assumes equilibrium 

with tritium. At equilibrium, the total number of organically-bound tritium atoms is proportional 

to the ratio of available tritium atoms to hydrogen atoms. 

The remaining 20% of organically-bound hydrogen is non-exchangeable. Non-exchangeable 

hydrogen is primarily bound to carbon.' Nevertheless, tritium can become metabolically 

incorporated into an organic molecule as non-exchangeable hydrogen. The primary step is the 

photosynthetic conversion by aquatic plant organisms of carbon dioxide and H20/HTO in the 

presence of sunlight to hexose. The process by which tritium may subsequently be incorporated 

as non-exchangeable hydrogen in aquatic animals (or other species) involves the ingestion of 

organically-bound food stuffs. Tritium has been extensively investigated for its transmutational 

potential effects when it is organically bound to specific locations within the DNA molecule (i.e., 
3H-5-cytosine, 3H-6-thymidine, and 3H-2-adenine) (Person 1976, Kaplan 1965, Kieft 1969, 

Carsten 1976). These and other studies have been reviewed by the National Committee on 

Radiation Protection and Measurement ( 1979) with the resultant conclusion: 

. . . it is reasonably conservative to assume, for the purpose of practical hazards 
considerations, that there is no significant transmutation effect for tritium 
incorporated in DNA, and that one may estimate hazards solely on the basis of 
absorbed beta dose ... (NCRP 1979, Report No. 63) 

Similar conclusions were reached by the National Academy of Sciences BEIR I and BEIR III 

Committees. In the first report (NAS 1972, BEIR I Report), the Committee concluded: 

. .. that the genetic effects of decays ofH-3, C-14, and P-32 can, in fact, be 
attributed almost entirely to their beta radiation and that the contribution from 
transmutation is so small in comparison that it is justified to consider the main 
effect to come from the radiation emitted when the isotope disintegrates. 
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In the Committee's subsequent report (NAS 1980, BEIR III), evidence was acknowledged which 

indicated a modest transmutational effect when H-3 and C-14 occupied highly specific locations 

within DNA. Nevertheless, the committee concluded that it still seems unlikely that neither H-3 

nor C-14 decay are significantly underestimated by considering only the ionizing radiation dose 

accumulated by germ-line cells. 
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DS.O RADIATION EFFECTS ON ECOSYSTEMS REQUIRING 

DOSE.-RA TE CONSIDERATIONS 

Applicable dose and dose rate criteria for aquatic organisms are qualitatively different from those 

normally applied to human and, in a quantitative sense, to terrestrial animals. For human 

populations, a great value is placed on the health and well~being of the individual. Thus, 

radiation exposure limits for general populations are entirely based on stochastic effects 

involving cancer induction, in-utero effects, and genetic damage to future offsprings of irradiated 

individuals. All stochastic effects are, therefore, based on genetic damage to either somatic cells 

(i.e., cancer and in-utero effects) or reproductive germinal cells. In contrast, for endemic aquatic 

organisms, it is the collective somatic and genetic damage to the population rather than the 

individual which is of concern. Somatic cell damage involves the large-scale death of 

radiosensitive cell lines. Of primary concern is the capacity of individual populations of species 

to maintain a steady-state relationship through reproduction and competition in the face of the 

"stress" imposed by a given radiation environment. If exposures are limited to protect fertility 

and fecundity, it is most unlikely that other effects such as immune competency will be 

detrimental to the steady-state survival of a population. 

In most aquatic organisms in which reproductive rates are generally high and on which selective 

pressure.s are strong, the value of a few or even thousands of individuals to the whole population, 

however, may be totally insignificant. 

In previous sections, data were cited which showed that, under carefully controlled laboratory 

conditions, detectable histological effects on gonads of guppies were evident at dose rates as low 

as 0.04 rad-h-1 (or about 1 rad-d-1
); and consistently damaging effects of irradiation during the 

development of salmon eggs were apparent at dose rates of 0.4 rad-h-1 (or about 10 rads-d-1). 

Yet, scientific consensus predicts that population effects are highly unlikely for chronic 

irradiation dose rates in the lower portion of the 1 - 10 rads-d·1 range. Stated somewhat 

differently, even when biological effects have been observed for specific exposure conditions, 

their overall impact on an ecological system may, nevertheless, be of little consequence. This 

implies that in addition to fertility and fecundity, there are other factors that determine population 

size in natural environments. 
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D5.1 Other Factors Affecting Population Size 

The population impact of somatic effects during the most sensitive life-stages (i.e., embryonic 

and juvenile stages) is only partly dictated by the fecundity of a particular specie .. In most 

aquatic organisms, inclusive of fish, reproductive potentials are high. It is generally assumed 

that less than one percent of viable zygotes are nonnally expected to mature long enough to 

reproduce. Among fish, most of the mortality occurs within the first several months of life in the 

larval state, and only 1 in I 0,000 survive long enough to reach the age of one year (IAEA 1976). 

For organisms of high fecundity, recruitment into the adult population is not rigidly tied to total 

number of eggs, zygotes, or hatchlings but is frequently based on other regulatory mechanisms 

such as the availability of food. These homeostatic regulating mechanisms are often natural 

stressors which, in combination, tend to modulate population dynamics over a relatively wide 

range of a given stress. 

For example, survival offish larvae is thought to be primarily dependent upon the availability of 

phytoplankton and zooplankton, except at the extremes of the range of a species, where 

hydrological conditions become of major importance (Cushing 1972). The spawning time offish 

in temperate waters is fixed, but the production of plankton is not, because its timing is largely 

dependent upon the amount of sunlight. Therefore, the hatching of fish eggs may or may not 

coincide with the time of optimum food production. In years when the plankton production 

cycle coincides with hatching of eggs, food is plentiful and an above average percentage of 

larvae will mature and survive. Conversely, when these two events are out of phase, food for the 

larvae will be less abundant and result in reduced survival. An important observation, however, 

is that even under conditions of optimum food availability, only a small fraction offish larvae 

will survive. Thus, there is a density-dependent mortality that reduces the population of fish 

larvae to a level which can be supported by the available food supply (Cushing 1971). Thus, an 

observable but minor radiation stress which would result in a reduction of viable eggs, 

spermatozoa, and/or zygotes would result in fewer hatched eggs and fewer larvae competing for 

food. The decreased stress from reduced food competition is, however, compensated by 

enhanced survival of hatchlings with the result that the adult population number remains 

unchanged. Correspondingly, in the contaminated environment of White Oak Lake, an increased 

incidence of dead embryos of mosquitofish was observed as a result of dose-rates which are . 

estimated to have been about 1 rad-d-1
• Yet, this observable genetically-induced mortality had no 

detectable effects on the overall population of mosquitofish. The minimum egg production, 

zygote formation, and number of hatchlings required for maintaining a nonnal adult population 
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remains uncertain. Some fish stocks have been almost eliminated by the stress of commercial 

fishing. The north-east Arctic cod stock proved to be viable, however, even when the spawning 

potential was reduced to approximately 5% of its maximum recorded level (Garrod 1974). 

The resilience and viability of cod stock that had been reduced to 5% of its spawning potential 

suggests that the radiation stress of 1 rad-d-1 at the White Oak Lake is not likely to represent an 

upper dose rate value with no measurable population consequence unless those populations are 

already at risk from other natural or anthrogonic stresses, inclusive of commercial/sport fishing. 

Laboratory studies of Daphnia pulex irradiated and "exploited" at various rates support this 

conclusion. Although relatively tolerant to radiation dose rates, one extinction occurred at the 

lowest dose rate tested. Population extinction occurred at a dose rate of about 0.5 rad-d-1 when 

the population was exploited at the highest rate of90% per day (Marsha111967). It can be 

assumed, however, that with exception of commercial activities relating to fishing or the 

uncontrolled discharge of chemical toxins, aquatic organisms are not likely to be 

stressed/exploited to a level at which radiation exposure at 1 rad-d-1 would be likely to adversely 

affect the normal population balance. 

The National Council on Radiation Protection and Measurement in its recent assessment (NCRP 

1991; Report No. 109, "Effects oflonizing Radiation on Aquatic Organisms") stated: 

... it seems highly likely that chronic irradiation at dose rates in the lower 
portion of the 10 - 100 mGy-a1 

• range, in particular, would not have a significant 
effect on the exposed population unless these were already at risk due to over 
exploitation (e.g., fishing) or to exposures to other environmental stressors . 

. . . Adoption of a reference level of 0.4 mGy-h-1
•• appears to represent a 

reasonable compromise based on current information, i.e., considering both the 
nature of the effects observed at this dose rate and the limited amount of 
information on effects of radiation in natural populations, including interactions 
between ionizing radiation and ecological conditions. 

It is also important to point out that a dose-rate limit of I rad-d-1 is likely to apply to a limited 

percentage of a population group within a given ecosystem. Contaminated environments are 

most frequently the result of point discharges that generate a varying dose field within the 

ecosystem. A heterogeneous dose field implies that the mean population exposure may be 

considerably lower than exposure at the point of discharge either because the population of 
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sessile organisms exist throughout the varying dose field, or because mobile organisms 

experience a time-varying dose rate as they migrate within the environment. 

·ns.2 Conclusion 

On the basis of currently available data, it appears that the dose-rate limit of 1 rad-d-1 is not likely 

to result in significant impacts on aquatic populations. This tentative conclusion is supported by 

the failure to demonstrate significant effects at this dose rate. Moreover, even when organismal 

changes have been demonstrated at moderate (but above 1 rad-d-') dose rates, their impact on the 

overall population size was either insignificant or could not be demonstrated in a laboratory 

environment. It is the general consensus among scientists that the resultant radiation stress of 1 

rad-d-' is likely to be a minor stress in relationship to other natural and anthropogenic stresses 

which regulate and limit population sizes within a given ecosystem. 

10 mGy is equal to I rad 

0.4 mGy-h- 1 is equal to about I rad per day. 
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D6.0 COMPATIBILITY OF DOE DOSE-RATE CRITERION WITH EPA'S 

GENERIC ECOLO(;ICAL ASSESSMENT METHODOLOGY 

In 1989, EPA issued a report that provides guidance on designing, implementing, and 

interpreting ecological assessments ofhazardous waste sites (EPA 1989). Among the many 

topics adc_lressed, the report .discusses the scientific basis for assessing adverse ecological effects 

at hazardous waste sites (HWSs) and presents methods for evaluating the on-site and off-site 

ecological effects of HWSs. Its stated objective of an ecological assessment is to quantify 

specific effects at an HWS. Specific ecological effects refer principally to population - and 

community - level effects on terrestrial and aquatic biota and biological processes. 

An evaluation of compatibility between DOE's dose-rate criteria with EPA's ecological 

assessment methodology is restricted to a comparison between the methodologies employed by 

scientific studies on which DOE criteria are based and those recommended by the EPA. 

Sections D2, D3, and D4 of this report summarized scientific data on which DOE established its 

interim dose-rate limits of 1 rad-d· 1
• For reasons of simplicity and the near absence of suitable 

field study conditions, the data primarily reflect studies conducted under laboratory conditions. 

For all the obvious benefits which can be assigned to contro11ed laboratory conditions, there are 

serious limitations in extrapolating suc;h data to natural environments. The dose-response 

relationship as measured by individual responses (i.e., mortality, reproduction, growth and 

development, and genetic mutations) may in some cases be underestimated and in other cases 

overestimated when radiation stress is induced in the absence of other stresses that normally exist 

in a natural environment. Even more important is that observable individual effects in the 

laboratory may not have any impact on the whole population in a natura] setting. 'The concept of 

individual "biomarkers" is generally seen by environmental toxicologists as a potentia11y 

powerful tool for assessing environmental contaminants. The underlying concept is that selected 

endpoints measured in individual organisms, typically comprised of biochemical or physiological 

responses, can provide sensitive indices of exposure and stresses and potentially provide an early 

warning system for adverse ecological effects. 

Thus, it may be assumed that dose-rate criteria, which are based on individual "biomarkers," are 

conservative since nominal, but observable, changes in death, reproduction, and growth ·of 

individuals may not necessarily be linked to effects at the biological levels of organization of 

greatest ecological concern (i.e., population, community, and ecosystem levels). 
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The EPA, in its 1989 report, has identified four common endpoints of ecological concern: (1) 

species richness and relative abundance; (2) indicator species; (3) biological indices; and ( 4) 

guild structure. 

Species Richness and Relative Abundance. Species richness (the number of species in a 

community) and relative abundances (the number of individuals in any given species compared 

to the total number of individuals in the community) are structural endpoints commonly 

measured in field assessments ofperiphyton, plankton, macro-invertebrates, and fish. Estimates 

of relative abundance or species richness may yield readily interpretable information on the 

degree of contamination of an aquatic habitat (Sheehan 1984b; Lamberti 1985; Hellawell 1986). 

Loss of a particular species from an ecosystem can be critica] when that species plays a important 

role in coPimunity or ecosystem functions such as predation (Paine 1969) or grazing (Giesy 

1979). 

Measures of species richness and relative abundance are taken by sampling known substrate 

areas or water volumes. Richness measures have not always been taken to the species level, 

especially in monitoring invertebrate communities. Taxonomic, fiscal, and time constraints have 

often predicated the need for rapid bioassessment (Hilsenhoff 1988; Plafkin I 988) involving 

taxonomic identifications only to family and genus. 

Indicator Species. The presence or absence of "indicator species" is commonly used to assess 

adverse effects to ecological communities (Karr 1986; Hilsenhoff 1988; Plafkin 1988). The 

concept was origina1ly derived from the saprobian system, in which certain species and groups 

were found to generally characterize stream and river reaches subject to organic wastewaters; 

increasing anthropogenic organic matter in aquatic habitats serves to fill the energy requirements 

of "tolerant" species, while reducing the numbers of "sensitive" species that respond negatively 

to competition, predation, or decreased dissolved oxygen (Kolkwitz 1902; Gaufin 1958; Sheehan 

1984a). 

Experience has shown that the indicator species concept lacks broad applicability to all types of 

pollution. Sheehan (1984a) indicated that communities do not respond to organic wastes (e.g., 

sewage) in the same way they respond to toxic chemicals. Organic sewage stimulates certain 

species by increasing their food supply; other species consequently diminish as a result of 

interspecific interactions. Toxic chemicals or radioactive contamination, on the other hand, tend 

to affect a)) members of a community. Furthermore, species selection may occur in aquatic 
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habitats that are chronically polluted with low levels of contaminants over sufficiently long 

periods. In such instances, certain spycies that ordinarily appear to be quite "sensitive" may seem 

to "tolerant" due to decreases in predation or competitive pressures (Hersh 1987). 

However, the indicator species concept can be applied to the assessment of ecological effects if 

enough care is taken to limit the breadth of its application. Some species may be found upstream 

from the contaminated site or in habitats known to be unaffected by contamination seepages. 

'The indicator species concept has been applied in assessment techniques for a variety of 

hazardous effluents (Courtemanch 1987; Sheehan 1984b). Karr (1981) applied the indicator 

species concept in the Index of Biotic Integrity (IBI), in which fish community composition is 

used as a measurement of environmental quality. 

Biological Indices. Biological indices can be used to mathematically reduce taxonomic 

information to a single number or index, to simplifY data for interpretation or presentation. 

Indices derived from direct measures of the presence of taxa have been extensively developed, 

reviewed, and critiqued (Sheehan 1984a; Hellawell 1986). Indices can be classified among 

several types: evenness (measuring how equitably individuals in a community are distributed 

among the taxa present); diversity (calculating the abundance of individuals in one taxon relative 

to the total abundance of individuals in all other taxa); similarity (comparing likeness of 

community composition between two sites); and biotic_ indices (examining the environmental 

tolerances or requirements of individual species or groups). 

Guild Structure. Community data generated at the species level can be analyzed according to 

guild structure. Guilds, or functional feeding groups, are classifications based on the manner in 

which organisms obtain their food and energy. Invertebrates can be classified among such 

functional groups as collector-gathers, piercers, predators, scrapers, and shredders (Merritt 1984; 

Cummins 1985); and fish can be classified as omnivores, insectivores, and piscivores (Karr 

1986). Shifts in community guild structure reflect changes in the tropic-dynamic status of an 

aquatic ecosystem. For example, contaminant influences from an HWS may eliminate or reduce 

periphyton and thus concomitantly reduce the relative abundance of scrapers (herbivores) in 

relation to other invertebrate guilds such as collector-gathers. Changes may also occur with a 

guild, such as when a contaminant alters the level of competition between two species that 

compete for a common resource (Petersen 1986). Generally, the effects must be fairly strong to 

enable the measurement of changes in guild structure. 
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The Need for Additional Data 

By definition, the EPA-cited ecological endpoints may only be applied to field studies of natural 

populations and are, theref9re, inapplicable to studies cited in Sections D2, D3, and D4 of this 

report. In the absence of suitable field study data, laboratory studies, on which interim dose-rate 

limits are based, provide a suitable alternative that is most likely to yield a conservative dose-rate 

limit. 

Dose-rate criteria which are more defensible than those currently used by the DOE must await 

additional research data. Future research intended to improve our current understanding of 

radiation effects on aquatic individuals, populations, and ecosystems must not only expand the 

scope of past studies but employ improved study methodologies. Recommendations include the 

following: 

• Parallel experiments between individuals and populations of the same species 
should be considered in order to provide a correlation between individual and 
population responses and to assess possible interaction of radiation effects with 
other environmental factors/stresses. 

• 

Research should identifY sensitive, but relevant, biomarkers which would allow 
assessment at low dose rates in order to eliminate .uncertainties associated. with 
extrapolation from high dose rate data to low dose rate. 

A greater diversity of natural species should be studied. In past instances, studies 
have focused on organisms that are easy to "culture" or maintain under laboratory 
conditions, but which have uncertain or minor ecological significance. It is 
obvious that even a major population impact on some species may have minimal 
ecological impacts. Conversely, a seemingly minor population impact on a specie 
that has a vital ecological role may have a serious ecological impact. 

Perhaps the least documented/understood effect of chronic radiation is the 
potential long-term effect of radiation-induced mutations. Research should focus 
on the genetic effects of radiation singly and in combination with other stressors. 
Attempts should also be made to correlate cytogenetic aberrations with population 
damage (population size, biomass, fecundity, biological fitness, etc.). 

In the meantime, the implementation of the interim dose rate limit of 1 rad-d-1 in itself may pose 

a significant problem. It is rarely practical to obtain estimates ofthe radiation dose rate to 

organisms in a contaminated, but otherwise natural, enviromnent by direct measurements. Direct 

measurements might include (1) measurements ofradionuclide concentrations in water and 

D-40 



within tissues of specific organisms and (2) direct measurements of external measurement within 

the contaminated body of water. The_difficulties with such measurements, however, is the 

microdosimetry of alpha and beta emitting internal contaminants, the estimation of 

variability/errors introduced by uncertainties regarding external exposure due to the behavior of 

mobile animals in a nonuniformly contaminated environment, and the logistical complications 

imposed by the requirement for a capture-recapture protocol if a passive dosimeter (e.g., LiF 

TLD) is to be used for in-situ measurements. 

Collectively, these complex problems imply dependence on suitable computer models for 

relating radionuclide-specific contamination levels with dose-rates to select populations of 

aquatic species in an ecosystem. The IAEA in Technical Report Series No. 288 (IAEA 1988) 

defined a model (i.e., GESAMP VII Model) that specifies dose rates to specific groups of marine 

organisms from (1) radionuclide concentrations in water or (2) point source discharge rates at 

various distances. The GESAMP VIII Model, however, may not be an appropriate model for 

freshwater environments due to differences in dilution/concentration mechanisms caused by 

water flow and the mobility/migration of aquatic species relative to a source term of 

contamination. 

The NCRP Report 109 (NCRP 1991) has identified three separate modeling approaches: (1) 

CRITR, (2) EXREM III, and (3) BIORAD. The CRITR was developed for applications of 

effluent discharges into surface waters. It provides a simplified means of calculating the 

concentrations of radionuclides in water, sediment, and two groups of organisms using a 

restricted number of parameters relating to the discharge and the receiving-body of water. Thus, 

the value of the CRITR model is primarily one of conducting a preoperational assessment phase 

of any waste management project involving potential discharges. 

EXREM III and BIORAD models allow for the determination of the concentration of a 

radionuclide within an organism on the basis of the radionuclide's concentrations in water using a 

"concentration factor." No means of estimating the concentrations in sediment are given. The 

dose rate to the organism from the radionuclides in the water is derived from the mean dose rate 

in an infinite, uniformly contaminated source. 

In summary, these two models have serious limitations with regard to establishing regulatory 

compliance with interim standards. Undoubtedly, improved dosimetry models must be 

developed that a11ow users to more easily and accurately estimate exposure dose rates, which are 

based on water concentrations, from all pathways. 
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CERRO GRANDE FIRE: AFTERMATH 
ER ACTIVITIES TO REDUCE THE POTENTIAL MOVEMENT OF CONTAMINATION AT POTENTIAL 

RELEASE SITES 

Over the past decade, the Laboratory has identified approximately 2,100 historic::tl sites with a 
potential for the rel ease of contamination. The majority of the sites have been evaluated and a large 
number have been found to contain no contamination or insignificant quantities of chemical or 
radioactive contamination. The sites are called "potential release sites," or PRSs, because they may 
or may not contain contamination. 

After the Cerro Grande Fire, a High Performing Team was established consisting of staff from the 
Environmental Restoration (ER) Project, New Mexico Environment Department (NMED) and the 
Department of Energy (DOE). The Team evaluated all PRSs located within the burned area to 
assess which ones had been touched by flame. It was determined that 315 PRSs had been impacted 
to some degree by the fire. 

The 315 sites were individually field checked to determine which ones needed erosion control 
measures, called Best Management Practices, or BMPs. The results of Standard Operating 
Procedure 2.01 (Surface Water Site Assessments) were also referenced to verify which of the 315 
sites had the highest "pre-fire" erosion potential to assure that no sites "fell through the cracks". Of 
the 315 PRSs, 91 were recommended for BMPs. The ER Project established a schedule (see below) 
for the placement of BMPs at the 91 PRSs. BMPs include the placing of protective jute matting, 
rock check dams, log-silt barriers and straw wattles, as well as other actions to control runoff and 
erosion. 

Pro jected BMP Implementation Schedule 

The following table shows the number of PRSs, their locations by technical area, start and 
completion dates for the implementation of BMPs: 

#of PRSs PRS locations Start date Completion 
Date 

10 TA-ll 5121100 5/24/00 
29 TA-6, 14, 15, 6/14/00 7115/00 

22,36,40,49 
34 TA-16, 46, 5/29/00 7 I 15/00 

15 (R-44) 
18 TA-4, 5, 42, 48 6/27/00 7/15/00 

Total: 91 PRSs 

The ER Project used three subcontractors to complete the work described above. The 
contractors were required to provide Site Specific Health & Safety Plans (SSHASP), 
HAZWOPER safety training and "Lor Q Cleared" staff prior to entry into the field. The 
following pages show contour maps with PRSs plotted, photographs of the fire damage at 
several of the PRSs and the types of BMPs that were installed. 
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TECHNICAL AREA-4 

4-001 - Erosion Marrix Score 43.9. Firing si te or pit 10' x 10' with conduit and firing lines constructed in 1945 
and abandoned in 1946. Located 2,000 ft. east ofT A-52-1. High explosives used in shots ranging from .5 lb. to 
200 lb. crea ted high explosive, natural and depleted uranium, lead and beryllium. Potentially contaminated debris 
was periodically bulldozed to north edge of mesa bordering Mortandad Canyon. In August of 1985 the pit was 
cleaned of all debris and backfi ll ed . 

4-002 - Erosion Mmrix Score 43.9. Shot debris from SWMU 4-001 was periodically bulldozed to the north edge 
of the mesa bordering Mortandad Canyon. The sit e consists of an mea 20ft. wide, with cables, wire, and possibly 
small amounts of uranium, beryllium, lead, aJumimm1 and HE. 

4-003(b)- Erosion Mmrix Score 51.5. Drain outfall connected to th e laboratory conn·ol building (former TA-4-3). 
A 6- in ch diameter vitrified clay pipe cli scharged through a waste outfa ll 20 feet north . The outL1II was in ac tive 
when TA-4-3 was abandoned in 1946, and partially removed in 1956. 
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CERRO GRANDE FIRE: 

This site is loca ted on the sou th rim ofTen Site 
Canyon within the Upper Canada del Buey Watershed 
Aggregate. The r1re damage was minor to moderate 
with a majority of the dm1age to the ground cover and 
undergrowth. 

Straw wattles were in stall ed above the site for run-on 
diversion, at the mesa' s edge, within the north facing 
drainage and on the lower bench for sediment 
retention. Spot hand raking, reseeding and su·aw 
mulch were also applied. 

ESTIMATED MATERIALS USED: 

1.5 acres treated 
25 straw wattles 
25 straw bales 
30 pounds seed 



TECHNICAL AREA-S 

5-00l(a)- Erosion Marrix Score 1 5.3. A steel barricade, Firing Pit No. 1, at Beta Site was used for high explosive 
experimental shots from 1944 to 1947. The scructure was removed in 1985. No radioactive contamin?.tion was 
detected on steel barricade Firing Pit No. 1 or beneath it. · 

5-00l(b)- Erosion Matrix Score 15.3. Steel barricade Firing Pit No.2 (TA-5-15) was used for high explosive 
experimental shots. Accumulated debris was periodically bulldozed nor th ward to edge of Mortandad Canyon. A 
zone of shrapnel includes canyon sides, the canyon bottom and 200 feet around firing pit. The pit was removed in 
1985 . No radioactive contamination was detected, however the steel barricade itself wns uranitm1 contaminated. 

5-00S(a)- Erosion Matrix Score 15.3. A French drain that was conscructed in 1945 and abandoned in 1959 at the 
control building (TA-5-4) at Beta Site. The drain and the affected soil was removed in 1985. 

5-006(b)- Erosion Mmrix Score 15.3. Soil cont<mlination beneath former conrrol building TA-5-4. Surface features 
ofTA-5 have been removed. Building TA-5-4 was destroyed in 1960. 5-006(e)- Erosion Mmrix Score 15.3. Soil 
contarrtination beneath former building TA-5- 19 that was used between 1953 and 1958. Building TA-5-19 was 
removed in 1985 . Uranium was believed to have been used in the building. 

5-006(h)- Erosion Matrix Score 15.3. Soil contamination beneath TA-5-9. Surface features ofT A-5 were 
removed in 1985 . This si te was sampled with PRS No. 5-001(b). 
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CERRO GRANDE FIRE: 

This si te is located on the south rim of Mortandad 
Canyon within the Upper Canada del Buey Watershed 
Aggregate. The flre damage was moderate to severe 
with nearly complete damage to the ground cover and 
canopy. 

Contour cree felling was done to support erosion 
control on t11e largest slopes. Scraw wattles were 
installed on the mesa for run-on diversion, within the 
north facing drainage channels and on the lower 
bench for sediment retention. Raking was completed 
by ATV implements and manually, native seed mix 
and scraw mulch were also applied. 

ESTIMATED MATERIALS USED: 

10 acres created 
150 scraw wattles 
150 scraw bales 
250 pounds seed 
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.5-00S(b)- Erosion Mmrix Score 27.0. An outfall associated with the Beta Site shop and darkroom (TA-5-5) was 
presumed to be operational from 1944 to 1959, the active life ofT A-5-5 . 

.5-006(c) -Erosion Marn·x Score 27.0. Soil contamination beneath forrn._:r building T A-S-5 known to have used 
hi gh explosives and ph oto processing chemicals. Building TA-5-Swas removed in 1960. 
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CERRO GRANDE FIRE: 

This sit e is located on the south rim of a o·ibutary to 
Mort and ad Canyon within the Upper Canada del Buey 
Watersh ed Aggregate. The lire d<Ul1age was moderate 
to severe with nearly complete damage to the ground 
cover and canopy. 

BMPs: 

Contour nee felling was clone to support erosion 
control throughout the drainage ba sin. Straw wattles 
were insta ll ed within the south fa c ing drainage 
channels and v.ithin th e drainage basin for sediment 
retention. Raking was completed manually and native 
seed mix and straw mulch were also applied. 

ESTIMATED MATERIALS USED: 

2 acres treated 
40 straw wattles 
40 straw bales 
50 pounds seed 



Best Management Practices at PRSs 05-005(b) and 05-006(c) j 
IN 1 1O-ft Contour ~ Diversion Channel .. 
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~ PRS L3 Hydromulching CJ 
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Straw Wattles 
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S-003- Erosion Matrix Score 49.7. The calibration facility, (TA-5-20), was an 8' x 12' x 8' high builcting built 
over a shaft approximately 35 feet deep. The building was used to calibrate thennoluminescent dosimeters with a 
sealed ractium source. 

S-004- Erosion Matrix Score 49.7. An inactive septic system (T A-5-13) that received industrial waste. The septic 
sys tem was removed prior to 1985. As built drawings indica te a discharge lin e running from T A-5-1 near the TA-5-16 

. banicade toT A-5-13 and south toward the canyon . 

08/07/00 5 

CERRO GRANDE FIRE: 

This site is located on the south rim of a tTibutary to 
Mortandad Canyon within the Upper Canada del Buey 
Watershed Aggregate. The tire dcunage was moderate 
to severe with nearly complete damage to the ground 
cover and canopy. 

Contour tree felling was done to support erosion 
control on the south facing slope. Straw wattles were 
installed within the drainage channels and within the 
drainage basin for sediment retention. Raking was 
completed manually and native seed mix and straw 
mulch were applied. 

ESTIMATED MATERIALS USED: 

2 acres treated 
40 straw wattles 
40 straw bales 

- 50 pounds seed 
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TECHNICAL AREA-6 

6-007(g)- Erosion Matrix Score 50.8. Formerly Area Of Concem C-6-004, the site of building T A-6c 12. 
Explosives, particularly PETN, were pressed in this building, which was removed from this site in 1949. 

08/07/00 6 

CERRO GRANDE FIRE: 

This site is loca ted on the south side of PajarilO 
Canyon within the Two Mile Canyon Watershed 
Aggrega te . The drainage channel east of building 
TA-6-6 has minor evidence of fire damage. 
Miscellaneous debris was observed around the area 
including concrete, rebar ;md old building wood. A 
pre-ex istin g erosional feature was observed. 

Wattles were in stalled both up and dov.'Il slope within 
the drainage chann el. Rock/log check dams were 
installed within the channel to dissipate surface 
runoff. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
15 straw wattles 
10 straw bales 
10 pounds seed 
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TECHNJCAL AREA-9 

9-004(n)- Erosion MauLt Score 3.6. Reinforced concrete settling tank within building TA-9-48. 

9-004(o)- Erosion Matrix Score 43.8. Inactive NPDES outfall assoc iated with a sump and settling tank within building 
TA-9-48. 

08/07/00 7 

CERRO GRANDE FIRE: 

Thi s site is loca ted south of Pajarito Canyon within 
the Starmer/Upper Pajarito Watershed Aggrega te. 
The area received minor to moderate fu·e damage. 
The ground cover was completely burned but the 
canopy cover was only partially affected. The grasses 
have recovered quickly in most of the area. 

Straw wa ttl es were in stalled within the drainage 
swales and rock check dams were pl aced within the 
channels to dissipate flow. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
15 straw wattles 
10 straw bales 
10 pounds seed 



Best Management Practices at PRSs 09-004{n,o) 

/ N /1O-ft Contour CZ§ZJ Diversion Channel a.J Rock Check Dams 

[ZSZJ 2-ft Contour ~ Earthen Berm ~ Secondary Containment 

[ZQJ Paved Road/Parking ~ Geotextile/ Silt Fence/Dike 
· · · Jute Matting c::::.J Straw Mulch /R~9eed l2SZ] PAS E"3 Hydromulching 

c::::.J Structure IRJ Log Check Dams lNJ Straw Wattl es 
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and has not been checked for accuracy. 
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9-009- Erosion Matrix Score 58.8. A lagoon and sand filters used to rreat san itary waste. After flowing through 
the sand filters, effluent discharged to a currently inactive NPDES outfall (555 02S). 

08/07/00 8 

CERRO GRANDE FIRE: 

This site is located south of Pajarito Canyon within 
the Stam1er/Upper Pajarito Watershed Aggregate . 
The PRS is the former Sanitary Wastewater Treatment 
Facility north ofT A-9 . Site has moderate fire damage 
with ground and canopy cover being impacted. The 
erosional feature below the site that previously existed 
is at the greatest risk. 

BMPs: 

so·aw wattles were installed in the drainage swales 
and rock check dams were placed in the channels to 
dissipate flow (using existing materials found on-site). 
Wattles were also provided upslope for run-on 
diversion. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
IS straw wattles 
10 straw bales 
I 0 pounds seed 
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9-013- Erosion Matrix Score 56.0. Material Disposal Area (MDA) M, was a surface disposal area located \i.iiih!n TA-9. 
MDA-M occupied approximately 3.2 acres and was roughly circular in shape. Construction debris and solid v;'astes were 
disposed there from 1948 to 1965 

08/09/00 

CERRO GRA.l\'DE FIRE: 

This site is located south of Pajarito Canyori wit bin the 
Starmer/Upper Pajarito Watershed Aggregak :I'he area 
sunounding MDA M was moderately to sevei·eiy burned as was 
a majority of the upper Pajarito Watershed. Aii cif the existing 
erosion controls at the site were destroyed. 

Run-on controls were replaced as shown reiow,. :The entire site 
was hand raked, reseeded and mulched. A h~ieiition basin was 
installed at the bottom of the slope to create a "zero discharge'' 
area . 

ESTIMATED MATERIALS USED: 

5 acres treated 
1200 linear feet of triangular silt dikes 
75 straw bales 
200 pounds seed 
20 cubic yards of base coarse 

9 



Best Management Practices at PRS 09-013 

[N 11 O-tt Contour 

I/\,/ I 2-h Contour 

[ZSZJ Piiv"d Roiid/Parking 

lZSZJ PRS 
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02] 
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L.:..........::J 

[RJ 

Div o;rsion Chann"l 

Earthen Bllrm 
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Log Check Dam11 

.. 
~ 
CJ 
WJ 

Rock Ch.,ck Dcams ~ 
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Straw Wanles ! 
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TECHJ\lJCAL AREA-11 

11-004(a-f) -Erosion Matrix Score 56.0. Active components of a drop tower (T A-11-25) complex located 180 feet east of 
TA-11-2 and TA-11-3. 

ll-006(a-d)- Erosion Matrix Scores 10.6, 52.0, 68.8 and 74.0. An HE sump (11-006(a)) that receives drainage from the 
concrete pad (T A-11-26) that surrounds the drop tower (T A-11-25). The sump is located to the east of the drop tower 
complex. Three reinforced concrete surface water catch basins receive drainage from the stmlp (TA-11-39). 

08/07/00 10 

CERRO GRAN DE FIRE: 

This site is located north of Water Canyon within the S-Site 
Watershed Aggregate. The site has moderate to severe fire dan1 
in the area StuTOtmding the T A-11 Drop Tower. Log check dams 
within the major drainages received partial damage. All straw 
barriers installed around site were destroyed. 
BMPs: 

The log check dams (on-site materials used) were replaced with 
the adjacent drainages. Straw wattles were placed on the slopes 
geotextile was installed in the areas with the most erosion poten 
The area surrounding the Drop Tower was hydromulched to ent 
the revegetation process. 

ESTIMATED M.A TERIALS USED: 

10 acres treated 
40 straw wattles 
10 rolls of geotextile 
I 10 pounds seed 
720 pounds of tacitier 
6,000 pounds of hydromulch 
*only 3 acres were u·eated with hydromulch 
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TECHNICAL AREA-14 

14-002(c)- Erosion Matrix Score 36.8. A contwl bunker built in 1944 converted to storage in 1961. In 1965 
storage contents were destroyed. The 1990 SWMU report indicated that thi s site was contaminated with high 
explosives. 

14-002(d)- Erosion Matrix Score 40.8. Firing pad in which small explosive tests (up to l5lbs) were 
photographed, some of the shots contained uranium. 

14-002(e) - Erosion Matrix Score 47.8. Firing pad on wh ich explosive tests were photographed. Shots were small 
(up to 15 pounds) and some contained uranium. 

08/07/00 11 

CERRO GRANDE FIRE: 

This site is located north of Canon de Valle 
within the Canon de Valle Waiershed Aggregate. 
The eastern portion ofT A-14 was moderately 
burned with substantial d;m1age to tJ1e 
groundcover. 

Straw wattles were installed within all drainage 
channels and swales. The areas were hand raked, 
reseeded and mulched. 

ESTIMATED MATERIALS USED: 

1 acre treated 
25 straw wattles 
20 straw bales 
20 pounds seed 
6 cubic yards of river rock 



14-006- Erosion Matrix Score 47. 1. This PRS consists of a swup, drain line, and outfalL It was used to separate 
pieces of HE from liquid. The stmlp is now plugged and the only discharge to the outfall is rain water. HE and 
toxic chemicals may be present. 

08/07/00 12 

CERRO GRANDE FIRE: 

This site is located north of Canon de Valle 
v-rithin the Canon de Valle Watershed Aggregate. 
The central portion of TA-14 was moderately 
burned with substcmtial damage to the 
groundcover . 

Straw wattles were installed within all drainage 
channels and swa les. The areas were hand raked, 
reseeded and mulched. 

ESTIMATED MATERIALS USED: 

1 acre treated 
25 straw wattles 
20 straw bales 
20 pounds seed 



14-009- Erosion Matrix Score 53. 7. Surface disposal area consisting of ruptmed sand bags which were used for 
containment during explosives testing activity. Sand could be contaminated with lead, uranium, HE and beryllium. 

08/07/00 13 

CERRO GRANDE FIRE: 

This site is located north of Canon de Valle 
within the Canon de Valle Watershed Aggregate. 
The western portion ofTA-14 was moderately to 
severely burned with substantial damage to the 
canopy and groundcover. 

Straw wattles were installed within all drainage 
channels and swales. The areas were h;md-raked, 
reseeded and mulched. A rock check dam was 
installed at the bottom of the drainage. 

ESTIMATED MATERIALS USED: 

2 acres treated 
40 straw wattles 
30 straw bales 
40 pounds seed 
6 cubic yards of river rock 



14-002(a)- Erosion Matrix Score 51 .5. Decommissioned closed firing chamber. Tile chamber was di smantled and 
removed in 1973 . It was used extensively for HE tests, many using uranium-238. 

14-010- Erosion Matrix Score 51.5. High explosive waste sump adjacent to TA-14-2. The site may have 
contained HE and other chemicals. Tile sump and drain-line were removed. 

08/07/00 14 

CERRO GRANDE FIRE: 

TI1is site is loca ted north of Canon de Valle within the 
Canon de Valle Watershed Aggregate. The wes tern 
portion of TA-14 was moderately to severely burned with 
substantial damage to the canopy and groundcover. Most 
of the existing BMPs at the site were destroyed. As a 
result, the erosion potenti al for the site is moderate to high. 

Straw wal!les were in stalled within all drainage channels 
and swales . The <lreas were hand-raked, reseeded and 
mulched. 

ESTIMATED MATERIALS USED: 

6 acres treated 
100 straw wattles 
70 straw bales 
120 pounds grass seed 



Best Management Practices at PRSs 14-002(a,c-e), 14-006, 14-009, and 14-010 

INJ10-ftContour [2§ZJ Diversion Channel IIJII Rock Check Dams 

I/\/ J 2-ft Contour ~ Earthen Berm ~ Secondary Containment 

~ Paved Road/Parking ~ Geotextile/ Silt Fence/Dike 
" -~ · · Jute Matting I 

[ZSlJ PRS I:"' ' •J Hydromulching c=J Straw Mulch/Reseed 

l==.J Structure [llJ Log Check Dams [NJ Straw Wattles I 
Scale: 1:2400 
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TECHNJCAL AREA-15- R44 

15-006(c) -Erosion Matrix Score 67.2. PRS 15-006(c) was the third most ex tensively used firing site at TA-15, 
used from the 1950s until 1992. Approximately 7,000 Kg of uranium and other materials, including lead and 
beryllium were expended. 

15-00S(b)- Erosion Matrix Score 67.2. Surface disposal area north ofPRS 15-006(c), R-44 Firi!lg Site. Remnants 
and debris from tests were pushed over the edge of the canyon . 

08/07/00 15 

CERRO GRANDE FIRE: 

This site is loca ted on th e south rim of Three Mile Canyon 
within the Three Mile Watershed Aggregate. 15-006(c) has 
moderate to severe bum damage with most of the damage 
adjacent to the former R-44 Firing Pad. A large amount of 
firing site related debris has been exposed throughout tl1e 
site (especially towards the east). 

Straw wattles, rock check dams and silt fencing were 
installed throughout the burned areas. Over 20 cubic yards 
of firing site debris was removed from the surrounding area. 
The area was tllen hydrolrnulched to enhance the 
revegetation process. 

ESTIMATED MATERIALS USED: 

12 acres treated 
220 straw wattles 
1200 linear feet silt fence 
20,000 pounds of hydromulch 
2,400 pounds of tacifier 
360 pounds of seed 
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TECHNJCAL AREA-15- HOLLOW SITE 

C-15-007- Erosion Matrix Score 51.5. Stained soil noted during a 1988 ER site reconnaissance visit. A transportable 
building was placed over it. The area was sampled in 1997. C-15-010 - Erosion Matrix Score 8.8. Removed inactive 
underground fuel storage tank. 15-014(k)- Erosion Matrix Score 3.6. Concrete open trench drains. 15-0ll(a)- Erosion 
Matrix Score 3.6. Concrete trench drains. 

15-0ll(b)- Erosion Matrix Score 87.0. Dirt drainage ditch located southwest of Building R-194 . Drainage may have 
received degreasers, solvents containing sulfuric acid, and/or hydrochloric acid. 

15-0ll(c) -Erosion Matrix Score 87. 0. Drainage, PRS I 5-011 (c), serves the out falls from buildings within The Hollow 
that have had various uses as assembly building, laboratories, and shops. 

15-014(j)- Erosion MatrL'( Score 61 .3. PRS 15-014(j) consists of three out falls from Building R-50 and a drainage 
channel that is partially asphalt just below the outfall leading towards the canyon. 

08/07/00 16 

CERRO GRANDE FIRE: 

This site is located near the confluence of Canon de 
Valle and Water Canyon within the Canon de Valle 
Watershed Aggregate. The site was moderately to 
severely damaged including several burned 
structures. The ground cover and canopy 
surrounding the site was extensively damaged. 
Runoff from the entire Hollow site discharges into a 
small tributary (to Canon de Valle) west/southwest of 
the site near oil storage tank (15-011 (b) . 

BMPs: 

Straw wattles were installed along the western 
perimeter of the mesa. Several trees were contour 
felled for erosion control along the drainage channel. 
The site was hand-raked, reseeded and straw · 
mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
20 straw bales 
20 pounds seed 



Best Management Practices at PRSa 15-011(a-c), 15-014(1-k), C-15-007,and C-15-01 0 

IN J1 O-ft Contour 

~ 2-ft Contour 

[6ZJ Paved Road/Parking 

[lSZJ PRS 

CJ Structure 

CZ§ZJ Diversion Channel 

[t:5ZJ Earthen Berm 

~ Geotextil':/ 
~ Jute Matt1ng 

I.a. .·· .4.J Hydrorriulching 

l.llJ Log Check Dams 

.. Rock Check Dams 

~ Secondary Containment 

fNJ Silt Fence/Dike 

CJ Straw Mulch/Reseed 

[NJ Straw Wattles 

t 
Scale: 1:1 BOO 

150 

FEET 

300 
~ 

EES-5 GIS Team 
Loa Ala moe Nation" I Laboratory 
los Alamos, New Mexico 

1983 North American Datum 
Projection end Grid Ticke: 
New Mexico State Plane Coordineta Syetam, 
Central Zone tlransverse Mercator) 

Notice: Information on thia map ie provisional 
and he t not been checked for accuracy. 

Produced by More is Jone• 

FIMAD G108935 08 Aug 00 



15-007(b)- Erosion Matrix Score 40.2. MDA Z is an inactive disposal area that was used from 1965 to 1981 for 
construction debris, steel blast matting from PHERMEX, and other debris. 

08/07/00 17 

CERRO GRANDE FIRE: 

1l1is site is located near the confluence of Canon de 
Valle and Water Canyon within the Canon de Valle 
Watershed Aggregate. The area received minor bum 
damage primarily to the ground cover. 

Straw wattles were installed above the site within the 
existing drainage channel and below the area with 
exposed debris. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
10 straw bales 
10 pounds seed 



Best Management Practices at PRSs 15-007(b) 

IN 11O-ft Contour 

j / \ / I 2-ft Contour 

[llJ Paved Road/Perking 

[2SZJ PRS 

c=J Structure 

[2§ZJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
''··''""<' ~' Jute Matting 

~ Hydromulching 

[RJ Log Check Dams 

.. Rock Check Dams 

[d§£j Secondary Containment 

~ Silt Fence/Dike 

[=:J Straw Mulch/Reseed 

lmJ Strew Wattles 

+ 
Scale: 1:2100 
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FEET 

EES-5 GIS Teom 
Loo Alomo a Netionol Laboratory 
Los Alamos, New Mexico 

198 3 North American Datum 
Projection and Grid Ticko: 
Now Mexico State Plane Coordinate Syatem, 
Central Zone (Transver"" Mercator) 

Natice: Information on thia map ia prov;aional 
and h•• not been checked for eccuracy. 

Produced by Marcie Jones 

AMAD G108934 08 Aug 00 



TECHNICAL AREA-16 

16-018 - Erosion Matrix Score 69.3. A landfill that contains rubble and debris generated by the burning of HE, 
HE contaminated equipment and material, barium nitrate sands, buiiding material, empty drums, bottles and n·ash. 
(MDA P). It is located in TA-16 near the south rim of Canon de Valle, just north of flash pad (TA-16-387). 

16-016(c) - Erosion Matrix Score 72.0. A barium nitrate storage area that may have been located on or near the 
decommissioned burning pad (TA-16-386). 

16-0IO(c)- Erosion Matrix Score 47.2. A former bum slab converted to a bum table (structure TA-16-388) . 

08/07/00 18 

. CERRO GRANDE FIRE: 

TI1is site is located on the edge of Canon de 
Valle wit11in the Canon de Valle Watershed 
Aggregate. MDA-P received only peripheral 
fire dan1age on the lower portion of the site. 
The existing straw barriers <md silt fencing 
were destroyed. No construction equipment 
and project infrasn·ucture were damaged. 

TI1e straw barriers and silt fencing were 
replaced and fortified with an earthen berm 
below the site. Soil-Sement (polymer based 
emulsion) was applied to exposed slopes to 
reduce sediment transport potential. 

ESTIMATED MATERIALS USED: 

1 acre treated 
50 straw bales 
500 linear feet silt fence 
500 gallons Soil-Sement 
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TECHNICAL AREA-16 GENERAL 

16-028(a) -Erosion Matrix Score 51.5. An active outfall associated with TA-16-228 High Explosive Wastewater 
Treatment Facility. The discharge enters the canyon between T A-16-228 and the liquid impoundment SWMU (16-
008(b). 

CERRO GRANDE FIRE: 

This site is located near a tributary of Water Canyon 
within the Canon de Valle Watershed Aggregate. 
The site has minimal fire damage to the west and 
south. Some minor bruning occurred within the 
SWMU boundary, but consisted mostly of 
destroyed grasses. The HEWTF remains 
operational. 

Straw barriers and rock check dams (existing 
materials found on site) were placed within the 
drainage swale to reduce sediment transport 
potential. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
10 straw wattles 
10 straw bales 

16-003(0- Erosion Matrix Score 8.8. An inactive HE sump associ ated with TA-16-304. No HE is ctmently used 
and the probability of HE in the sump is low. 

08/07/00 19 

CERRO GRANDE FIRE: 

Site is located in a small tributary drainage to Water 
Canyon within the S-Site Watershed Aggregate. 
Site has minor to moderate fire damage within the 
outfall drainage. Ground cover has begun to re
establish itself. 

Straw wattles were installed upslope from the 
drainage to divert and dissipate runoff. Straw 
barriers and rock check dan1s (using on-site 
material) were placed within the channel and the 
site was hand-raked, reseeded and straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
10 straw wattles 
10 straw bales 
10 pounds of seed 



Best Management Practices at PAS 16-028(a) 

IN J1 O-ft Contour 

I /\/ j 2-ft Contour 

[2SZJ Paved Road/Parking 

[l5ZJ PRS 

c=.J Structure 

[2§ZJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

E3 Hydromulching 

[RJ Log Cheok Dams 

lfla Rock Check Dams 

[M Secondary Containment 

IN] Silt Fence/Dike 

D Straw Mulch/Reseed 

[Nj Straw Wattles 
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Best Management Practices at PRS 16-003(f) 

IN j1 O-ft Contour 

I/\/ j 2-ft Contour 

[llJ Paved Road/Parking 

lZSZJ PRS 

[==:J Structure 

[2§ZJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

~ Hydromulching 

[llJ Log Check Dams 

.. Rock Check Dams 

~ Secondary Containment 

[l2J Silt Fence/Dike 

c=J Straw Mulch/Reseed 

INJ Straw Wattles 

+ 
Scale: 1 :3000 
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1983 North American Datum 
Projection end Grid Ticks: 
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Notice: Information on thi1 map i1 provieional 
end hu not been checked for accuracy, 

Produced by M orcio Jone• 

RMAD G1 08937 08 Aug 00 



16-021(c)- Erosion Matrix Score 73.3. The outfall associated with the 13 HE sumps on the northeast side of TA-16-260. 
The drainage channel from the outfall flows about 600 feet to the bottom of Canon de Vall e . A small pond, 55 feet long is 
formed by a rock dam located 93 feet from the outfall. The longitudinal axis of the pond is oriented east-west. The site is 
undergoing an Interim Measure at this time. 

08/07/00 20 

CERRO GRANDE FIRE: 

This site is located in a tributary drainage of Canon de Vaile 
within the Canon de Valle Watershed Aggregate. Bum 
damage is minor to moderate within the SWMU boundary. 
All large equipment on-site was not affected by the frre; 
however, some hoses, drtm1s and misc. equipment were 
damaged. TIH~ upper drainage pond was not burned. The 
lower drainage received minimal damage from the frre. 

Straw barriers were replaced within the drainage channel and 
jute matting was installed to protect the exposed slopes. All 
excavated material remains covered with HDPE liners and is 
surrounded by an earthen berm. The storm water retention 
pond was unharmed and remains effective as a "zero 
discharge" BMP. 

ESTIMATED MATERIALS USED: 

1 acre treated 
10 rolls of anti-wash jute matting 
40 straw bales 



Best Management Practices at PRS 16-021 (c) 

[ZSZJ 1O-ft Contour 

I /\./I 2-ft Contour 

[ZSZJ Paved Ro11d/Parking 

[2SZJ PRS 

[TI Structure 

[2§Zj Diversion Channel 

~ Earthen Berm 

~G '1/ ~ eotexb': 
Jute Matttng 

E3 Hydromulchlng 

!RJLog Check Dams 

.. Rock Check Dams 

~ Secondary Containment 

[l2J Silt Fence/Dike 

C:=J Straw Mulch/Reseed 

[NJ Straw Wattles 
0 

+ 
Scale: 1:2100 
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EES-5 GIS Team 
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lao Alamo•, New Mexico 

1983 North American Datum 
Projection and Grid Tioka: 
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Central Zone (Transverse Mercator) 

Natice: Information on thi• mep i1 provieionel 
and hn not been checked for accuracy. 

Produced by Marcie Jonas 

FIMAD G108943 08 Aug 00 



16-020- Erosion Matrix Score 61.3. A small outfall within a drainage channel on the south side ofT A-16-222 
that slopes gently for approximately 295ft. to a confluence with the main channel of Canon de Valle. 

08/07/00 21 

CERRO GRANDE FIRE: 

This site is located east of S-Site Road in the upper 
tributary of Canon de Valle within the Canon de 
Valle Watershed Aggregate. No dan1age was 
observed from the outfall to the first rock check 
dam. Below the second rock check dam, fire 
damaged much of the ground cover and several of 
the ponderosa pine trees. All straw were destroyed. 

Straw wattles were installed throughout the outfall 
area to dissipate run-on. Ashflow from run-on 
events have been and will continue to be a problem 
in this area. This site is being considered for an 
accelerated cleanup. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
10 pounds of seed 



Best Management Practices at PRS 16-020 

[Z52J 1O-ft Contour 

IN I 2-ft Contour 

[llJ Paved Road/Parking 

[ZSZj PRS 

I ·· .· .. ;:':/ I Structure 

[NJ Diversion Channel 

[tSZj Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

L3 Hydromulching 

[RJ Log Check Dams 

.. Rook Check Dams 

[d§£j Secondary Containment 

[l'2J Silt Fence/Dike 

D Straw Mulch/Reseed 

lNJ Straw Wattles 
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Notice: Information on thie map ie provisional 
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16-019- Erosion Matrix Score 83.0. A material disposal area (MDA R) that consists of the WW II S-Site burning 
ground and its waste disposal site. This site was found smoldering on May 18th, 2000. 

08/07/00 22 

CERRO GRANDE FIRE: 

This site is located near building TA-16-260 above 
Canon de Valle within the Canon de Valle Watershed 
Aggregate. The site has moderate to severe fire 
damage over a majority of the area. Miscellaneous 
debris was exposed on the mesa and slope above 
canyon channel. The dissipation controls installed 
within the eastern drainage were destroyed. The 
ground and canopy cover was completely destroyed. 
Ash is up to 12" deep in some areas at the toe of slope. 
Burning occurred in the Canon de Valle leaving severe 
erosion potential behind. 

The fire smoldered for several weeks prior to being 
exstinguished on June 4, 2000. The site was then 
excavated and 95% of the debris was staged in the area. 
Trees were contour felled at the toe of the slope to 
provide sediment retention. Straw wattles were 
installed across the entire slope at four locations. The 
entire slope was hydromulched to enhance the 
vegetation process. 

ESTIMATED MATERIALS USED: 

3 acres treated 
200 straw wattles 
6,000 pounds of hydromulch 
720 pounds of tacifier 
110 pOtmds seed 



08/07/00 23 

A storm water diversion trench was installed to prevent 
runoff from the area behind building T A-16-260. The 
trench was graded at 1% slope to the west of the 
excavated area of MDA R. 

The excavated soils were staged on top of the mesa. 
Approximately 1500 cubic yards of soil and debris 
were removed fTOm the hillside. A 3-foot high dean 
fill earthen berm was installed around the material. 
Straw wattles were also placed around the berm for 
added protection. 



Best Management Practices at PRS 1 6-01 9 

IN j1 O-ft Contour IN] Diversion Channel 8l'al Rock Check Dams 

111\/ j 2-ft Contour ~ Earthen Berm ~ s~oodo"f Coo";"m~t 
[ZSZJ Paved Road/Parking ~ Geotextile/ Silt Fence/Dike 

· ·' ' ·• Jute Matting c=J Straw Mulch/Reseed [ZSZJ PRS ~ Hydromulchlng 

LJ Structure [RJ Log Check Dams WJ Straw Wattles 
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16-003(a)- Erosion Matrix Score 55.5. A single inactive HE sump and an outfall associated with T A-16-410. 

08/07/00 24 

CERRO GRANDE FIRE: 

Site is located near a tributary in upper Water 
Canyon within the Upper W&ter Canyon 
Watershed Aggregate. The site has minor to 
moderate fire damage within the outfall 
drainage. 

Straw wattles were installed near the outfall 
pipe and below the mesa's edge within the 
bottom of the u·ibutary drainage. The area 
around the oult~'lll was hand-raked, reseeded 
and straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 su·aw wattles 
20 straw bales 
10 pounds seed 



Best Management Practices at PRS 16-003(al 

[ZSZJ 1O-ft Contour [2§ZJ Diversion Channel .. Rock Check Dams 

I /\1 I 2-ft Contour ~ Earthen Berm ~ Secondary Containment 

[z:;zj Paved Road/Parking ~ Geotextiie/ Silt Fence/Dike 
· ··· ·· Jute Matting c==J Straw Mulch/Reseed [ZSZJ PRS ~ Hydromulching 

CJ Structure !RJ Log Check Dams lNJ Straw Wattles 
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16-003(n)- Erosion Matrix Score 25.0. An active HE swnp associated with TA-16-342. The outfall, EPA 
05A062, receives effluent from a HE sump on the northeast comer ofT A-16-342. The outfall discharges into a 
tributary of Canon de Valle. 

16-003(o)- Erosion Matrix Score 27.3. Six active HE sumps associated with TA-16-340. The outfall, EPA 
05A054, discharges effluent from the six HE swups on the northeast side ofT A-16-340. The effluent flows into a 
common drain line that discharges into a short tributary of Canon de Valle. 

08/07/00 25 

CERRO GRANDE FIRE: 

The site is located in a tributary drainage of Water 
Canyon within the Canon de Valle Watershed 
Aggregate. The "fish ladder" was destroyed by the 
fire. The remainder of the site has minor to 
moderate fire dan1age within the drainage channel 
down to the existing wetlands located 
approximately ~mile downstream. 

Sttaw wattles were installed above and below the 
wetland to help control sedin1ent transport within 
the channel. Rock check dams (on-site materials 
used) were installed for t1ow dissipation. Wetland 
vegetation has begun to re-establish itself. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
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16-026(h2)- Erosion Matrix Score 61.0. An outfall associated with the HE sump at TA-16-360. 

CERRO GRANDE FIRE: 

The site is located in a tributary drainage of Water 
Canyon within the Upper Water Canyon Watershed 
Aggregate. The site has minor to moderate fire 
damage within drainage channel. 

Straw wattles and straw bale barriers were installed 
within the drainage channel to retain sediment and 
dissipate flow. Areas adjacent to the drainage were 
hand-raked, reseeded and covered with straw mulch. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
20 straw bales 
10 pounds seed 

16-004(0- Erosion Matrix Score 31.0. Sludge drying bed and associated outfall near Sanitary Wasterwater 
Treatement Facility at 16-535. 

08/07/00 26 

CERRO GRANDE FIRE: 

The site is located in a tributary drainage of Water 
Canyon within the S-Site Canyon Watershed 
Aggregate. The site has minor to moderate fire 
damage within drainage channel. 

Straw wattles and straw bale barriers were installed 
within the drainage channel to retain sediment and 
dissipate flow. Areas adjacent to the drainage were 
hand-raked, reseeded and covered with straw mulch. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
20 straw bales 
10 pounds seed 



Best Management Practices at PRS 1 6-026(h2) 

[2SZ] 1O-ft Contour 

I2SZJ 2-ft Contour 

[2SZ] Paved Road/Parking 

!2SZJ PRS 

c=J Struature 

[2§ZJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

~ Hydromulching 

[RJ Log Check Dams 

.. Rock Check Dams 

~ Secondary Containment 

[22} Silt Fence/Dike 

c=J Straw Mulch/Reseed 

[NJ Straw Wattles 
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+ 
Scale: 1 : 1800 

0 150 300 

~--- I FEET 

EES-5 GIS Teem 
Lao Alomoo Notional Laboratory 
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1983 North Amoricon Datum 
Projection end Grid Tioke: 
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Central Zone (Tramrver"" Mercetor) 

Notice: Information on thio map ia provioionol 
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Best Management Practices at PRS 1 6-004(f) 

!.ZSZJ 1 O-ft Contour 

IN I 2-ft Contour 

!2SZJ Paved Road/Parking 

[ZSZJ PRS 

C=:J Structure 

[Z§ZJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

~ Hydromulching 

[RJ Log Check Dams 

.. Rock Check Dams 

~ Secondary Containment 

~ Silt Fence/Dike 

D Straw Mulch/Reseed 

[NJ StrawWattles 
0 

+ 
Scale: 1:2100 
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EES-5 GIS Team 
Loa Alomoa Notional Laboratory 
Los Alamoa, New Mexico 

1983 North American Datum 
Projection and Grid Tioko: 
New Mexico State Plane Coordinate Syetem, 
Control Zone (Tronsverse Mercotor) 

No1ica: Information on thia map ia proviaional 
and h11 nat been checked for oocuraoy. 

Produced by Marcia Jones 

AMAD G108939 08 Aug 00 



16-028(b) -Erosion Matrix Score 83.0. Potentially contaminated soil from a pem1itted outfall at TA-16-370. The 
outfall drains from the west side of the building and daylights approximately 50 ft. south of the building in a steep, 
rocky area of Water Canyon. 

08/07/00 27 

CERRO GRANDE FIRE: 

The site is located in a tributu.ry drainage of Water 
Canyon within the Canon de Valle Watershed 
Aggrega te. The site has minor to moderate fire 
damage within drainage channel. Debris was 
exposed within channel near the inactive outfall. 

Straw wattles were in stalled upslope of ;md within 
the drainage channel to divert and dissipate stom1 
flows . TI1e debris was removed from the channel 
and the area was hydromulched to enhance the 
vegetation process. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
20 straw bales 
10 pounds seed 



Best Management Practices at PRS 16-028(b) 

j N 11 o-tt Contour 

IN I 2-ft Contour 

[ZSZJ Paved Road/Parking 

[Z5Z] PAS 

~s tructure 
. 

[l§lJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

11/i;~ 1 Hydromulching 

[RJ Log Check Dams 

.. Rock Check Dams 

[d§£1 Secondary Containment 

[l2J Silt Fence/Dike 

CJ Straw Mulch/Reseed 

[NJ Straw Wattles 

+ 
Scale: 1 :1 800 
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EES-5 GIS Team 
Loa Ala moo National Laboratory 
Loo Alomos, New Mexico 

1983 North American Datum 
Projection end Grid Tioko: 
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Central Zone (Tremrverse Morcotor) 

Notice: Information on thi• map ia proviaionel 
and hu not been checked for occurocy. 

Produced by Marcie Joneo 

FIMAD G1 08946 08 Aug 00 



16-029(g)- Erosion Matrix Score 21.5. An active HE sump associated with T A-16-450. The outfall, EPA 
04A091Iocated to the southeast ofT A-16-450, receives effluent from the sump. 

CERRO GRANDE FIRE: 

The site is located in a tributary drainage of Water 
Canyon within the Upper Water Canyon Watershed 
Aggregate. The site has moderate fire damage of 
the ground cover with minor canopy dannge. 

Straw wattles were installed throughout the site for 
sediment retention. The area was then hand-raked, 
reseeded and straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
20 straw bales 
10 pounds seed 

16-030(h)- Erosion Matrix Score 29.1 . Building T A-16-430 functions as a high explosives pressing facility. 
Plastic-bonded explosives and mock HE powders are pressed to shape. The site con sists of three out falls associated 
with the three HE sumps at TA-16-430. 

08/07/00 

CERRO GRAN DE FIRE: 

·The site is located in a tributary drainage of Water 
All!~~ Canyon within the Upper Water Canyon Watershed 

28 

Aggregate. The site has moderate lire damage of 
the ground cover with minor canopy damage. 

Straw baniers were installed within the drainage 
channel for sediment retention. The area was then 
hand-raked, reseeded and straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
20 straw wattles 
20 straw bales 
10 pounds seed 



Best Management Practices at PRS 16-029(g) 

IN J1 O-ft Contour 

IN J 2-ft Contour 

CZSZJ Paved Road/Parking 

[ZSZJ PAS 

m0i.;;f~¥J; J Structure 

[l§ZJ Diversion Channel 

~ Earthen Berm 

~ Geotextile/ 
~ Jute Matting 

L3 Hydromulching 

[RJ Log Check Dams 

.. Rock Check Dams 

(d§ll Secondary Containment 

[N} Silt Fence/Dike 

c=J Straw Mulch/Reseed 

INJ Straw Wattles 
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1983 North American Datum 
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Best Management Practices at PAS 16-030(h) 

IN 11O-ft Contour 

IN I 2-ft Contour 

[llJ Paved Road/Parking 

[ll] PRS 
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[L§ZJ Diversion Channel 
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~ Geotextiie/ 
·· ' ., Jute Matting 
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[.NJ Silt Fence/Dike 

CJ Straw Mulch/Reseed 

lNJ Straw Wattles 
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Loo Alomoo Notionol Laboratory 
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198 3 North American Datum 
Projection and Grid Ticka: 
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Notice : Information on thia map i• provisional 
and has nat been checked for accuracy. 

Produced by Mercia Jones 
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TECHNICAL AREA-22 

22-015(c)- Erosion Matrix Score 51.5. Fom1er outfall from plating & etching operation. 

08/07/00 29 

CERRO GRANDE FIRE: 

The site is located in a tributary drainage of Pajarito 
Canyon within the Starmer's/Pajarito Canyon 
Watershed Aggregate. Moderate fire damage was 
found at 22-015(c) including the drainage swale 
below the inactive outfall, the pond area and stained 
areas leading to the mesa edge. ll1e ground cover wa 
severely damaged leaving little or no protection. 

*Photograph is mislabeled. 

Straw wattles were installed upslope and within the 
drainage swale. The area was hand-raked, reseeded 
and mulched. The pond area has begun to revegctate 
itself. 

0 0 0 $0 O NORMALTERIALS USED: 

1.5 acres treated 
30 straw wattles 
20 straw bales 
30 pounds seed 
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TECHNICAL AREA-36 

C-36-003- Erosion Matrix Score 52. 0. This is an inactive pemutted (06A 1 06) outfall that received chemicals from 
a photo lab within Building TA-36-1. It outfalls a few feet over the steep edge of Three Mile Canyon. It became 
operational in 1950. 

08/07/00 30 

CERRO GRAJ\'DE FIRE: 

The site is located on the edge of Three Mile Canyon 
within the Three Mile Canyon Watershed Aggregate. A 
backfire was set near C-36-003 to help protect TA-18. 
This fire exposed miscellaneous debris on the slope 
behind building T A-36-1. 

Straw wattles were installed on the mesa ·sedge to divert 
storm water run-on fi·om the p;u·king area, within the 
drainage channels on the slope and at the toe of the slope 
The debris that was exposed has been removed, and the 
area was hand-raked, reseeded and straw mulched. 

ESTIMATED MATERIALS USED: 

2 acres treated 
50 straw wattles 
20 straw bales 
10 pounds seed 
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TECHNICAL AREA-40 

40-006(b)- Erosion Matrix Score 62.0. Active firing site used only for testing and development of 
small explosive devices and not for waste disposal. An inactive NPDES outfall (06A081) is shown. 

08/07/00 31 

CERRO GRANDE FIRE: 

The site is located on the edge of Pajarito Canyon 
within the Starmer' s/Pajarito Canyon Watershed 
Aggregate. The fire damage was moderate to severe 
with several buildings destroyed near this site. 

Straw wattles were installed on the steep portion of 
the slope to reduce the sediment migration potential . 
Wattles were also installed on the mesa's edge to 
divert run-on from slope. 

ESTIMATED MATERIALS USED: 

1 acre treated 
20 straw wattles 



40-006(c)- Erosion Matrix Score 62.0. Active firing site used only for testing and development of 
small explosive devices and not for waste disposal. An inactive NPDES outfall (06A080) is shown at the site. 

08/07/00 32 

CERRO GRANDE FIRE: 

Site is located on the edge of Pajarito Canyon within 
the Starmer's/Pajarito Canyon Watershed Aggregate. 
The fire damage was moderate to severe with several 
buildings destroyed near this site. 

Straw wattles were in s1alled on the steep portion of 
the slope to reduce the sediment migration potential. 
Wattles were also installed on the mesa's edge to 
divert run-on from the slope. 

ESTIMATED MATERIALS USED: 

1 acre treated 
15 straw wattles 
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40-009- Erosion Matrix Score 54.5. Landfill adjacent to firing site at T A-40-9. The landfill contains debris from 
decommissioning of buildings at TA-15 . An inactive NPDES outfall (04Al01) is located nearby. 

08/07/00 33 

CERRO GRANDE FIRE: 

The site is located on the edge of Pajarito Canyon 
v.Tithin the Starmer's/Pajarito Canyon Watershed 
Aggregate. The erosion potential on this slope 
increased due to lack of vegetative cover as a result oJ 
the fire. 

Straw wattles were installed along the mesa edge to 
divert run-on from the slope. Rock check dams (on
site materials used) were provided to dissipate tlow 
within the drainage ch<mnels on both the east and wes 
ends of the site. 

ESTIMATED MATERIALS USED: 

1 acre treated 
20 straw wattles 
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40-010- Erosion Matrix Score 40.2. An area on the edge of Pajarito Canyon extending about 50-
feet along the canyon edge and about 50 feet down the canyon. Debris in this area includes farm and home 
implements that probably predate the Manhattan Project. 

08/07/00 34 

CERRO GRANDE FIRE: 

The site is located on the edge of Pajarito Canyon 
within the Starmer's/Pajarito Canyon Watershed 
Aggregate. Land disposal area 40-010 was exposed 
due to the fire, with debris consisting of industrial 
waste. 

Straw wattles were installed upslope from the landfill 
to reduce run-on impact. Large trees were contour 
felled to provide run-on diversion. The area was 
hand-raked, reseeded and straw mulched. The debris 
near the mesa· s edge was removed from the area and 
disposed of .as solid waste. 

ESTIMATED MATERIALS USED: 

1.5 acres treated 
40 straw wattles 
20 straw bales 
10 pounds seed 
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TECHNICAL AREA-42 

42-004- Erosion Matrix Score 93.5. A canyon disposal area at former T A-42. Some building debris including 
pipes, were discarded over the canyon edge north ofT A-42. The canyon disposal area is also designated as PRS 
No. C-42-001. Soil san1ples collected in 1991 as part of a survey found no contaminants of concern at the site. 

08/07/00 35 

CERRO GRAN DE FIRE: 

The site is located on a tributary drainage to 
Mortandad Canyon within the Upper Mortandad 
Canyon Watershed Aggregate. 1l1e entire north 
facing slope below former TA-42 was moderately 
burned. Debris on the slope was exposed as a result 
of the fire. Two distinct drainage channels bisect 
the area behind the new building constructed near 
T A-55 . The run-on to the western most drainage 
has been diverted away from the area of concern. 
The other drainage receives only direct rainfall, with 
minimal upslope sources. 

Straw wattles were installed around the area to 
divert run-on and to in1pede sediment transport 
potential. The area was hand-raked, reseeded and 
straw mulched. 

ESTIMATED MATERIALS USED: 

1 acre treated 
20 straw wattles 
20 straw bales 
10 pounds seed 
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TECHNICAL AREA-46 

46-004(g)- Erosion Matrix Score 56.0. (Outfall N) is the outfall associated with the industrial drain in building 
46-1. The drain is a 12-inch vitreous clay pipe (VCP) that daylights into Canada del Buey northeast ofTA-46-1. 
Roof drains and floor drains from the central part of the building are plumbed to the outfall. 

46-004(h) -Erosion Matrix Score 56. 0. (Outfall A) is theoutfall from the industrial drain in T A-46-16. The 
outfall is a 6-inch cast iron pipe located north of the building. Floor drains and possibly roof drains are plumbed to 
this outfall. · 

46-004(m)- Erosion Mallix Score 30.5. (Outfall CC) is the outfall from a non-contact cooling water system in TA-46-30. 
The outfall, NPDES 04A013 located north of the building, protrudes from a 10-foot deep bank cut. The effluent had flowed 
through a ditch at the foot of the bank into a storm drain located east of TA-46-154. 

46-004(q)- Erosion Matrix Score 30.5. (Outfall B) is a 6-inch cast iron pipe that discharges in Canada del Buey 
north ofT A-46-58. The source of the outfall in unknown and is treated as an industrial drain . 

46-004(s) -Erosion Matrix Score 27 .5. (Outfall X) is the outfall of a 4-inch cast iron pipe located south ofT A-46-
1. Both floor drains and roof drains are connected to the outfall. 1l1e effluent had flowed through a ditch (SWMU 
46-007), that is part of the stom1 drain network that discharges into Canada del Buey. 

46-004(u) -Erosion Matrix Score 30.5. (Outfall F) is an outfall from an overflow pipe for the west concrete wet 
well in T A-46-87). The outfall, located north ofT A-46-86, is an 8-inch cast iron pipe that discharges to Canada del 
Buey. 

46-004{v)- Erosion Matrix Score 30.5. (Outfall G) is the outfall for the industrial drain from TA-46-87. The 
outfall is a 6-inch cast iron pipe located northwest of building and di scharges to Canada del Buey. Both floor 
drains and roof drains are connected to the drain. 

46-004(x) -Erosion Matrix Score 30.5. (Outfall J) may be the outfall liom floor and/or roof drains in T A-46-31. 
The outfall is a 6-inch cast iron pipe, located northeast of building that dischm·ges into Canada del Buey. 

46-004(y)- Erosion Matrix Score 30.5. (Outfall K) is the blowdown outfall from the cooling tower that serves TA-46-31. 
1l1e outfall is a 6-inch cast iron pipe labeled as (inactive- 03A043) located north ofTA-46-31. Both floor drains, sink 
drains, fume hoods and roof drains are pltm1bed to this outfall. 

46-004(z)- Erosion Matrix Score 30.5. (Outall L) is the outfall from a second industrial drain servicing Rooms 
.160 through 172 in TA-46-3 1. The outfall is a 6-inch cast iron pipe, located northwest of building that discharges 
into Canada del Buey. Both floor drains and roof drains are connected to the outfall. 

46-004(a2) -Erosion Mauix Score 30.5. (Outfall MM) is the outfall from the third industrial drain servicing 
Rooms 101, 103 and 105 in 46-31. The outfall is a 6-inch cast iron pipe, located southeastofTA-46-3land 
northwest ofT A-46-25, that discharged into a ditch located between the buildings. The ditch is part of the storm 
drain network that discharges into Canada del Buey. 

46-004(b2)- Erosion Matrix Score 56.0. (Outfall U) is the outfall for an additional industrial drain from TA-46-1. 
The outfall is a 4-inch VCP located east of building. Floor drains from the building discharged into a ditch 
(SWMU 46-007), that is part of the stom1 drain network discharging into Canada del Buey. 

46-004(c2) -Erosion Matrix Score 30.5. (Outfall S) is the outfall from an industrial drain from building T A-46-1. 
The outfall is a 4-inch cast iron pipe, located northwest of the building that drains to Canada del Buey. Floor 
drains and equipment drains were plumbed to this outfall. 

08/07/00 36 



08/07/00 37 

CERRO GRANDE FIRE: 

The site is located on the northern edge of Canada del Buey 
within the Middle Mortandad/Canada del Buey Watershed 
Aggregate. 1l1e entire north-facing slope behind TA-46 was 
moderately to severely burned. Several buildings along the 
mesa edge were destroyed. The canopy and ground cover was 
mostly destroyed. The northern slope is extremely steep with 
several inactive outfalls, pipes and old infrastructure parts 
exposed. 



08/07/00 38 

Nearly 15 acres were treated below the northern boundary of 
T A-46. Over 150 wattles were installed on slopes and within 
the drainages. Rock check darns were placed within the main 
drainages to dissipate storm runoff from above. Trees were 
contour felled across a majority of the site to provide erosion 
and sediment control. The lower portion of the site was hand
raked, reseeded and straw mulched. The upper steep slopes 
were hydromulched from above. An earthen base coarse berm 
was installed along the access road at the toe of the slope to 
provide an extra "line of defense" against sediment migration. 

ESTIMATED MATERIALS USED: 

15 acres treated 
300 straw wattles 
300 straw bales 
360 pounds seed (hand applied) 
12 cubic yards of river rock 
8 cubic yards of base coarse 
2,000 pounds of hydromulch 
7 5 pounds of tacifier 
7 5 pounds seed 
*only 3 acres were hydrolmulched 



Best Management Practices at T A-46 North PRSs 

I 1\1 )1O-ft Contour 

I 1\1 ) 2-ft Contour 

[2S2J Paved Road/Parking 
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! :/~\~'\~~JE ) Structure 

[2§lJ Diversion Channel 

~ Earthen Berm 

~ G xti'l/ eote e 
Jute Matting 

~ Hydromulching 

I.RI Log Check Dams 

.. Rock Check Dams 

~ Secondary Containment 

IN] Silt Fence/Dike 

c=J Straw Mulch/Reseed 

INJ Straw Wattles 
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TECHNICAL AREA-48 

48-003- Erosion Matrix Score 40. 7. Inactive septic system. The system served T A-48 from 1957 through 
January 1986 when it was removed from service. 1l1e septic tank and filter hed were deconunissioned and removed 
in 1986. 

08/07/00 39 

CERRO GRANDE FIRE: 

This site is located on the northern edge of 
Mortandad Canyon within the Upper Mortandad 
Watershed Aggregate. The northern part ofT A-48 
was moderately burned, with damage to ground 
cover and canopy. · 

Rock check dams were installed at the northeastern 
corner of the Technical Area to provide for !low 
dissipation from runoff events. Straw wattles were 
installed at the mesa edge. The area was hand-raked 
reseeded and straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
10 straw wattles 
10 pounds seed 
5 straw bales 
3 cubic yards of river rock 
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48-007(b)- Erosion Matrix Score 49.3. PRS No. 48-007(b) is an outfall that discharges non-contact cooling water 
from a magnet and a laser housed in T A-48-1; it discharges up to 4300 gallons per day into Mortandad Canyon and 
was grandfathered into the NPDES permit (LANL 1985, 853). It has NPDES Pennit No. EPA 04A 016. 

08/07/00 40 

CERRO GRANDE FIRE: 

This site is located on the norL'lern edge of 
Mortandad Canyon within the Upper Mortandad 
Watershed Aggregate. The northern part ofT A-48 
was moderately burned, with damage to ground 
cover and canopy. 

Straw wa!!les were installed at the mesa edge to 
impede sediment migration. The area was hand
raked reseeded and straw mulched to enhance the 
revegetation process. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
10 straw wattles 
5 straw bales 
10 pounds seed 



48-007(c) -Erosion Matrix Score 69.5. Outfall that discharges non-contact cooling water that cools '-:act:J~m 
pumps housed in building TA-48-1; tlle outfall was submitted for inclusion under the NPDES permit in 1987 
(LANL 1991, 21557). It has NPDES Pem1it No. EPA 04Al31. 

08/09/00 41 

CERRO GRANDE FIRE: 

This site is located on the northern edge of 
Mortandad Canyon within the Upper M(irtandad 
Watershed Aggregate. The northern p_art ofT A-48 
was moderately burned, with damage to ground 
cover and canopy. 

A rock check dam was installed to provide for flow 
dissipation from runoff events. Su·aw v,';lltles were 
installed at the mesa edge. The area was hand
raked reseeded <md straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
5 straw wattles 
3 cubic yards of river rock 
10 pounds seed 
5 straw bales 
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Best Management Practices at PRSs 48-007 (b,c) 

1O-ft Contour 
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48-007(0- Erosion Matrix Score 76.5. 1l1is outfall was submitted to the EPA in November 1987 for inclusion 
under the NPDES permit to discharge up to 100 gallons per day of non-contact cooling water from x-ray equipment 
located in building TA-48-46 (LANL 1990, 7511). It has Inactive NPDES 04A137 . 

08/07/00 42 

CERRO GRANDE FIRE: 

This site is located on the northern edge of 
Mortandad Canyon within the Upper Mortandad 
Watershed Aggregate. The northern part ofT A-48 
was moderately burned, with damage to ground 
cover and canopy. 

Rock check dams were installed upslope to provide 
for flow dissipation fi·om runoff events. Straw 
wattles were installed at the mesa edge. 1l1e area 
was hand-raked reseeded and straw mulched. 

ESTIMATED MATERIALS USED: 

.5 acre treated 
10 straw wattles 
5 straw bales 
10 pounds seed 



"ii 
c 0 
.. ·~ ~ 
a.!! 
. " ·-u Q

.U
 

.... ~.2 
£

] 
c
""' 

0 
j! 

C
.<

: 
0 

0 
·.;; 

c 
... Ell 
~
g
 

... " .. 
o

.<
: 

~] 

0 

0 0 .... 

~
 

0 ('I 

0 
1

-
w

 
0 

w
 

iD 
L

L
 

"ii 
u 
II) 

0 

... <:: 
G

) 

E
 

"1:1 
<:: 

G
) 

II 
·;;; 

II 
E

 
I
I
 

... 
Q

l 
.. 

<:: 
G

l 
a: 

., 
a 

0 
.... -

0 
i5 

.s= 
G

l 
.... 

0 
E

 
(J

 
~
 

Q
; 

"5 
G

l 
.. 

.s= .. 
(J

 
:::E 

3: 
0 

-a 
5i 

<:: 
~
 

~
 

£ 
.... 

0 
L

L
 

0 
(J

 

== 
"' 

~
 

,.... 
0 

Q
l 

~
 

... 
0 

a: 
II) 

iii 
(/) 

II) 

0 I
~
D
~
 

I 

co 
-;t 
U

l 
en 

"ii 
a: 

<:: 
.. 

a.. 
<:: 

a 
E

 
... 

.. 
E

 
<:: 

.. 
cu 

.s= 
D

l 
·
-

a 
U

l 
0 

~
 

a;.5.] 
.... 

Q
) 

<:: 
m

 
~
~
 

:::J 
u 

0 
<:: 

ca 
E

 
Q

l 
0 

.!! 
Q

l 
G

I:::E
 

0 
.::: 

·.;:::. 
Q

l 
.s= 

+
-'G

I 
~
 

0 
0 

.<!: 
t: 

o ... 
D

l 
cu 

.. 
Ill 

:::J 
>

 
0 

~
 

a 
w

 
C

J-, 
:I: 

....J 
a.. 

~~ 
... ~lal 
c: 

... "~.'i-
Q

) 

E
 

;~~< 
Q

) 

0
1

 
D

l 
cu 

c 
c: 

:ii 
cu 

ii 
.. 

~
 

0.. 
:::J 

:; 
:a 

0 
... 

... 
0 

.. 
U

l 
c 

... 
0 

Ill 

dll 
0 

<:: 
a: 

:; 
0 

0 
0 

-a 
1) 

.t! 
Q

l 

0 
~
 

>
 

U
l 

:;, 
.. 

a: 
~
 

('I 
0.. 

0.. 
II) 

~~~~- ,:~r-!.?.' 



TECHNICAL AREA-49 

49-00l(g)- Erosion Matrix Score 59.2. Surface contamination area from MDA AB activities. 

08/07/00 43 

CERRO GRANDE FIRE: 

This site is located on a tributary to Water Canyon 
within the Lower Water/Indio Watershed 
Aggregate. The area was lightly to moderately 
burned from MDA AB towards the canyon edge. 
All existing BMPs were destroyed 

Trees were contour felled to provide erosion 
controls on the slopes. Rock check dams were 
installed within all main drainages for flow 
dissipation. Four hundred linear feet of silt fence 
was installed on the upper part of site below the 
access road. The area was spot hand-raked, 
reseeded and straw mulched to enhance the 
revegetation process. 

ESTIMATED MATERIALS USED: 

2 acres treated 
50 straw wattles 
16 cubic yards river rock 
40 pounds seed 
400 linear feet silt fence 
30 straw bales 
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To: James Bearzi 
From: Eliza Frank and Neelam Dhawan 
Date: 10/31101 
RE: Senior Management's goals for the MDA HPT 

This summarizes our understanding of the goals that senior management has articulated 
to the MDA HPT to date. The HPT was formed in January 2000 to work on the RFI 
Report for Material Disposal Areas (MDAs) G, Hand L at Technical Area (TA) 54 and 
develop a MDA core document that would streamline remediation for a group of MD As. 
Initially, the HPT met numerous times on formatting issues for the RFI report. In 
addition, the MDA core document evolved into the Draft Mesa-Top MDA 
Implementation Plan, which LANL wrote and submitted with a cover letter dated August 
31, 2000. HWB expressed reservations about the content of the Draft Implementation 
Plan. 

Then in September 2000, the HPT received more specific direction from the 
senior management of NMED, LANL and DOE to expedite the implementation of 
a preferred remedy at one MDA. Basically, the HPT needed to cap an MDA in 
2002 and try to gauge public reaction to leaving waste in place (avoiding the SNL 
MWL example). As a result of this specific request, the HPT agreed that it would 
not review the Draft Implementation Plan at this time (thus also delaying 
development of a MDA core document that would streamline remediation for a 
group of MD As). The Implementation Plan is outside the current, more focused 
scope of the HPT to select a final remedy an MDA. The HPT selected MDA H 
and narrowed the scope of its effort to accommodate this change in focus. The 
HPT milestones were revised to reflect the change. The HPT agreed that HWB 
would not continue its review of the RFI Report for MD As G, H and L at T A 54. 
The reporting of the RFI for MDA H was separated from the RFI for MD As G 
and L in order to expedite the implementation of a preferred remedy at MDA H. 
HWB reviewed the draft RFI for MDA H. LANL submitted a revised RFI report 
in May 2001 that addresses only MDA H. HWB sent an RSI on October 5, 2001, 
LANL anticipates sending a response (and replacement pages for the RFI) by the 
end of December. The HPT agreed to conduct a Corrective Measures Study 
(CMS) at MDA H, because contaminants at the site may present a threat to human 
health and the environment over the lifetime of the waste. HWB sent a CMS 
notification letter to LANL and DOE on December 27, 2000. The CMS Plan for 
MDA H was submitted to HWB in March 2001. 

Upon reviewing the draft MDA H RFI report, HWB identified data gaps documenting the 
presence or absence of contaminants (tritium) in air, groundwater, surface soils/sediments 
and VOCs in the subsurface at MDA H. The RFI was not adequate and HWB spent a 
significant amount of time on identifying these gaps. The following activities are being 
conducted to address the remaining data gaps, fully characterize the lateral and vertical 
extent of contaminant releases and strengthen impact assessments, while addressing 
preliminary data needs for the CMS: 
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• Collection of additional subsurface samples to further define the lateral extent of 
tritium and organic chemical contamination from borehole 54-1023 and from new 
boreholes to be drilled. Sample collection at 54-1023 was initiated in March. 
Drilling of two new boreholes was initiated in July 2001. However, LANL recently 
provided information on field activities and analytical results that suggests that the 
data was not collected to our satisfaction (no samples were collected from the Cerro 
Toledo). 

• Installation of an air monitoring station adjacent to MDA H to monitor for tritium in 
air for a year (seasonal fluctuations). 

• Collection of a sediment sample near previous sample location 54-5132 to collect 
data where site sediment has likely accumulated over the years. 

• Evaluation and incorporation of groundwater data into the CMS, as they become 
available, from the unsaturated zone monitoring at MDA G, the regional saturated 
zone at R-22,.and the ongoing TA-54 groundwater investigation. 

The HPT agreed that further investigation of the site to address remaining data gaps could 
be completed during the CMS and data would be summarized in an RFI Addendum. The 
MDA H CMS will evaluate corrective action alternatives and assess the need for and 
design features of alternative remedies to reduce potential future adverse impacts from 
hazardous wastes and radionuclides buried in the subsurface. The range of alternatives 
identified and evaluated includes excavation, stabilization, capping and/or in-place 
containment and no action. Upon completion of the CMS, one or more of the alternatives 
will be recommended for implementation. The public is already involved and shaping 
the content of RFI addendum, CMS Report and the remedy selection. The CAB and a 
focus group are engaged with the ER Project Communications & Outreach Office. 

Neelam and I hope that through this focused process the groundwork will be established 
to expedite and streamline remediation at several MDAs. However, adequate 
investigations must be done by LANL at all ofthe MDAs (RFI reports). We do not 
currently have enough information about any of the MD As to select a remedy. The 
activities being required for MDAs in the CAO are investigations. TechLaw 
independently reviewed the CAO and concurs; currently there is not enough information 
available to select a remedy for these sites. It is my opinion that the Implementation Plan 
was premature. Note, the Canyons core document addresses how to conduct consistent 
investigations and characterization, not how each canyon will be remediated based on 
what is found. 

I realize that there is tremendous pressure to develop a process to streamline remediation 
for a group of MD As, be it a core document or something else. But first things first, we 
cannot propose a realistic solution to this problem without knowing more about it. 
Regardless of the concept that the HPT consider that if we had developed a theoretical 
design for MDA G, it'd be good enough for any MDA, these sites just do not have 
important characteristics in common. Given the differences in inventories and disposal 
practices, a core document may not be necessary, but a presumptive remedy approach 
may be used in the future for a few MDAs. 

Thanks for your consideration. 
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Note: 

Characteristics like inventory, contaminants, contaminant behavior, geology, fracture 
flow, whether waste is buried in trenches, pits, dumped on a slope, etc. The draft MDA 
core document highlights the fact that all these MDAs are quite different other than that 
they are located on the (heterogeneous) Pajarito Plateau. (Page 3-3 Summary of climate 
data, p. 3-10 Summary of local geology, p. 3-13 Summary of surface water conditions, 
Summary of average geohydrologic properties arranged by stratigraphic unit, Generalized 
stratigraphy of geologic units, generalized cross-section of Pajarito Plateau, conceptual 
exposure models.) 
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1. Executive Summary and Recommendations 

This report describes activities that were conducted in FYOO as part of the regional 

aquifer-modeling project. Initial model development and related data interpretation has been 

described in previous reports (Keating et al. 1998; Keating et al. 1999; Keating and Warren 

1999; Keating et al. 1999). The broad goals of regional modeling are 1) to synthesize 

hydrologic, geochemical, and geologic data relevant to the regional aquifer, 2) to provide a 

quantitative tool for refining our conceptual model, to 3) through uncertainty analyses, set 

priorities for data collection and 4) predict flow directions and velocities, along with technically 

defensible estimates of uncertainty for these predictions. 

The specific goals for FYOO were to provide modeling support to well siting decisions, to 

integrate any new geologic or hydrologic data collected into the regional model, to formally 

integrate geochemical tracers eH, 14C, _180, Cl) into the process of model development and 

validation, and to begin development of a facies-based approach to modeling heterogeneity 

within the Puye Formation. This last element was funded jointly by the ALDSSR Office; 

implications of this work to transport of HE in the regional aquifer are described in Robinson, 

Keating and others (2000). 

To provide modeling support to siting ofR-5 as a monitoring well for hydraulic testing 

purposes, we simulated a pump test at 0-1 and predicted levels of drawdown under a variety of 

scenarios (Chapter 2). The primary goal of this work was to provide estimates ofbetween-well 

distances that would be favorable for data collection. We estimated that the maximum between

well distance for adequate response· in the monitoring well was approximately 400m; closer 

distances would be preferable. An important ancillary benefit of this work was the development 

of general methodologies for using FEHM to study hydraulics during a pump test, assuming a 

non-uniform hydraulic conductivity field. This capability allows us to map heterogeneous 

aquifer properties, distributed according to hydrostratigraphic zonations, onto a numerical mesh 

appropriate for pump test analysis. The methods developed for this particular application 

(pumping at 0-1) can be easily applied to pump test design and/or interpretation at other sites in 

the future. 

The process of integrating new geologic and hydrologic data into the flow model was 

dominated by issues raised by changes in the site-wide geologic model (Carey et al. 1999) 
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(Chapter 3). In addition, we incorporated new water level data and pump test results from R

wells into the model parameterization and calibration process. We focused much of our 

attention on estimating permeability variations within the regional aquifer, using a combination 

of data summary and analysis (Chapter 4) and inverse modeling techniques (Chapter 5). The 

inverse modeling methods, including model calibration and sensitivity analysis, provided us with 

detailed information about the sensitivity of model results to parameter uncertainty. This 

information can be used to prioritize data collection efforts and to focus future model 

development. 

Progress in our development of facies-based model for the Puye Formation was difficult due to 

the Cerro Grande Fire, since access to Puye outcrops in canyons was very limited and staff 

members with field expertise regarding the Puye were redirected to fire-related efforts. 

Nevertheless, we were able to compile and comprehensive literature review, conduct 

reconnaissance field trips, and provide initial, bounding estimates for facies geometries (Chapter 

7). Due to the limited nature of our initial dataset, we used a Gaussian approach (Gomez

Hemandez 1991) (rather than a facies-based approach) to simulate stochastic hydraulic 

conductivity fields. As the dataset improves, we expect to move to a facies-based method. The 

simulated stochastic hydraulic conductivity fields allowed us to provide ranges of travel times 

from TA16 to the PM wellfield that were much better constrained (Robinson et al. 2000) than 

those provided by our initial simulations, which were based on a deterministic model of the Puye 

(Keating et al. 1999). 

To resolve small-scale features in the Puye Formation, we were forced to increase the 

resolution of our numerical mesh beyond practical limits, given the scale of the basin model. 

Therefore, we developed a sub-model of the basin model, focused on the Pajarito Plateau, which 

allowed us to improve the vertical resolution in the mesh. The disadvantage of this approach is 

that lateral model boundaries can no longer be assumed to be no-flow, and transport calculations 

may be sensitive to these lateral fluxes. Therefore, we used the basin model to calculate "best 

estimate" fluxes to the submodel boundaries, and also calculated uncertainty limits for these 

estimates. These results are preliminary; we expect uncertainty in these estimates to decrease as 

new data from R-wells is collected. 

Finally, we present transport calculations for groundwater tracers eH, 14C, _ 180, Cl) 

(Chapter 6). All of these simulations were designed to estimate steady-state concentrations of 
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tracers in groundwaters, and so should reflect "background" concentrations in the aquifer if it 

were completely unaffected by human activities. For each of these tracers, we compare 

simulated and measured concentrations in wells. Favorable comparisons serve as a measure of 

independent model validation, since no parameters were adjusted or calibrated during the 

transport simulation process. Poor comparisons indicate model insufficiency and/or 

anthropogenic influences on the system. As reported in Chapter 6, the results of each of these 

transport simulations provided some measure of model validation; predicted concentrations were 

qualitatively consistent with measurements, particularly in those wells in the vicinity of LANL. 

Nevertheless, the simulations did highlight aspects of the model that could be improved. For 

example, the model underestimated 14C ages in waters near the Rio Grande, indicating that 

improvements are necessary in the region beneath the river. Also, the model did not capture 

small-scale variations in _180 within the LANL site; to do so would probably require a more 

detailed recharge model. 

All data and model results presented in this report are preliminary and subject to change in the 

future. This is a work in-progress 

Recommendations 

Based on the results described in this report, we would like to make the following 

recommendations: 

1) Field-scale hydraulic conductivity data should continue to be collected for the regional 

aquifer, ideally in cross-hole tests. To compliment data collection, inverse flow modeling 

should be used as a method for identifying large-scale permeability features in the aquifer. 

2) Additional outcrop data should be collected on both the Santa Fe Group and the Puye 

formation, to estimate facies geometries. We also need to develop methodologies for relating 

outcrop information to borehole data, such pump tests and geophysical logs. 
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3) We need to continue to re-evaluate our conceptual model regarding facies within the Santa Fe 

group. Through flow modeling, we conclude that the current hydrostratigraphic model 

delineation of the "Los Alamos aquifer", as a relatively large-scale, high-permeability facies, 

cannot be reconciled with hydrologic data such as water level measurements and baseflow 

discharge estimates. Alternative models of this unit should be developed. 

4) Since data concerning hydrostratigraphy in the regional aquifer is likely to continue to be 

sparse (many R wells have not penetrated the Santa Fe Group, for example) the 

hydrostratigraphic model will continue to be associated with significant uncertainty. We 

recommend that formal approaches be developed to handle this uncertainty in our models. 

5) Porosity of aquifer rocks is a key unknown that will become increasingly important in 

transport calculations. Cross-hole tracer tests and modeling studies of naturally-occurring tracers 

(such as those included in this report) are the best approaches to determination of effective (field

scale) porosity. 
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2 Simulation of Pump Test at Otowi-1 

2. 1 Background 

The primary goal of the Hydrogeologic Work Plan is to characterize the regional aquifer; 

a key element of aquifer characterization is spatial distribution of hydraulic conductivity and 

storativity. Unfortunately, there is a strong scale-dependency to these parameters. 

Extrapolation of small-scale measurements (from core and slug tests) to large-scale models of 

flow and transport is problematic. The best measures of field-scale aquifer characteristics are 

those drawn from field scale testing, including pump tests with one or more monitoring wells. 

One strategy for collecting pump test data is to locate a new R-well sufficiently close to 

an existing supply well so that it can be using as a monitoring well. This report is intended to 

provide technical support to the decision concerning possible siting of R-5 such that it could be 

used as a monitoring well during a pump test at 0-1. In order to place R -5 in an optimal position 

for pump test monitoring purposes, the size and character of the expected draw down cone must 

be estimated a priori. Groundwater flow models are well suited for this purpose; this report 

describes a suite of simulations that have been conducted to predict the range of behaviors that 

might be expected during a pump test at 0-1. 

2.2 Pump test design and aquifer characteristics 

Otowi 1 is a municipal supply well located near the confluence of Pueblo and Los 

Alamos Canyons, drilled in 1990 to a total depth of 2609 feet. Well construction and lithologic 

details are shown in Figure 2-1, modified from Purtymun (1995). Most of the well is screened 

within the Tesuque Formation, although basalts and Puye Formation rocks occur above the top 

of the screen. Of these post-Santa Fe group units, only one is present below the water table: a 

thin layer ofTotavi Lentil. 

A short pump test (14 hour) was conducted at 0-1 in 1990 ((Purtymun et al. 1990). 

Pumping rates were increased in stepwise fashion from 676 to 1375 gpm over the course of the 

test. Preliminary estimates of aquifer characteristics were derived from this test: transmissivity 

(T) = 8,803 gpdlft and storativity (S) = 0.088. However, authors of the pump test report 
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emphasized the uncertainty of these estimates due to 1) the very short duration of the test, and 2) 

the lack of a monitoring well. It was also noted that water levels in TW 1, located approximately 

250 m from 0-1, did not respond to the test. It is unclear whether the lack of response is due to 

the horizontal distance ofTW1 from 0-1, the vertical separation (total depth ofTW1 =635ft), 

the very short duration of the pump test, or a combination of these factors. 

Figure 2-lGeologic log of Otowi 1 (Purtymun, 1995) Depth to top of screen: 1017 ft, depth to bottom of screen: 

~•c<l~ Te!i~ 

Frumatk>4 

2477 ft. Depth to water (1995): 673ft. 

Screen 

/ 

For the proposed pump test at 0-1, using R -5 as a monitoring well, we assume that 0-1 

will be pumped at a rate of 800 gpm for 30 days (McLin, pers. comm., 2000). For the pump test 

simulations described below, we define a "base case" using aquifer characteristics according to 
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the 1990 report. Since these estimates are uncertain, however, we vary these parameters within 

reasonable ranges and report the resulting range of expected drawdown. 

2.3 Numerical Simulations 
2.3.1 Model Validation 

The numerical code used for these simulations is FEHM (Zyvoloski et al. 1997). To 

measure the performance of FEHM in correctly simulating pressure changes due to pumping, 

comparisons of FEHM to Theis analytical solutions for simple aquifer geometries were made. 

The grid used for these simulations is a 2-D radial geometry grid, with a fully-penetrating well at 

x=O. 

Figure 2-2 illustrates comparisons of numerical and analytical methods for predicted 

drawdowns. Three cases were simulated, using various combinations of hydraulic conductivity 

and storativity (see Table 2-1). A fourth case was tested using a more refined grid to examine 

the effect of grid resolution on solution accuracy. These figures demonstrate that FEHM 

performs very well for this class of problems. These cases also illustrate that draw downs are 

much more sensitive to hydraulic conductivity than to storati vity. 

2000 

1950 

I 
a; 1900 
> 

..!!! ... 
$ 1850 

~ 
1800 

1750 

0.1 

I 

10 100 1000 10000 ! 
I 

Distance from well (m) 

Figure 2-2. Comparison ofFEHM to Theis solution for three cases, as described in Table 2-1 
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Table 2-1. Description of model validation cases and Theis solution. 
Theis solution: T=kb; S=S,b; b= 1 OOOm, Q= 50 kg/s 

Cas\! k(m2
) Ss (m-I) Maximum Error (m) at Error (m) at 

draw down x=10m from x=100m from 
(m) well well 

2.0E- 1.8E-6 35 0.6 
13 

2 2.0E- 1.8E-4 27 0.2 
13 

3 2.0E- 1.8E-4 217 5 0.3 
14 

4 2.0E- 1.8E-4 217 2 0.2 
14 

2.3.2 Model Domain 

The existing 3-D regional aquifer model (Keating et al. 1999) is designed to address site

wide aquifer characterization issues and, as such, has insufficient grid resolution to adequately 

simulate highly localized behaviors such as drawdowns within tens of meters of a pumping well. 

To provide the required grid resolution for these pump test simulations, a I 000-m X 1 0000-m 2-

D radial geometry model was developed (see Figure 2-3). The pumping well (0-1) is at the 

center of the radial grid; horizontal spacing between grid nodes increases logarithmically from 

1m near the well to 3000m at the distant edge of the model domain. Vertical grid spacing is a 

constant 1Om. 
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Figure 2-3 Mesh used for 2-D radial slice simulations 

2.3.3 initial and Boundary conditions 

,-----------
8000 9000 10000 

The initial condition for all simulations presented in this report is a uniform head 

distribution. This condition presumes that pre-pumping head gradients near 0-1 are unlikely to 

affect the magnitude or location of drawdowns induced near 0-1 during the 30-day pump test. 

The upper, lower, and distal edge boundaries are all specified to be no-flow. The distal 

and lower boundaries are designed to be sufficiently far from the pumping well such that water 

that might actually move across these boundaries during a pump test would be negligible. 

Movement of water across the upper boundary (recharge) is not considered in these simulations. 

The boundary condition along the center axial boundary (the well) is a constant specified flux 

(water withdrawn during the pump test). 

Specified fluxes (withdrawals) are applied to nodes along the center axial boundary that 

fall within the screened interval of 0-1. In a real pump test, it is unknown whether the water is 

w 
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drawn uniformly from the entire screened interval or, rather, from a small portion of the interval. 

To explore the sensitivity ofmodel results to this uncertainty, two scenarios were modeled: I) 

unifom1 fluxes along the entire screened interval and 2) fluxes only from the top one third of the 

screened interval. Total water withdrawn was the same in both cases. The second scenario is 

meant to mimic conditions that could be caused by either of two. One, that the aquifer is 

relatively homogeneous but sufficiently permeable such that only the uppermost layers (nearest 

the pump) are required to satisfy the pump. Or two, that the uppermost layers of the aquifer (say, 

the Totavi Lentil) are much more permeable than the lower layers and thus produce most of the 

water to the pump. 

3. Parameter sets 

Table 2-2 presents the range of selected aquifer parameters that have been reported from 

well tests across the plateau. Although initial pump test results from 0-1 are a useful starting 

point for these simulations, several cases were simulated using the range of parameters reported 

in Table 0-2 to bracket the range of possible aquifer responses. Table 2-3 describes eight cases 

designed to bracket the range of plausible aquifer characteristics and flux conditions along the 

wellbore that might occur during the pump test. Case 1 is the "base case", which uses T and S 

values derived from the 1990 pump test, assigned uniformly to all model nodes. Water 

produced from 0-1 during the test is assumed to come from the entire screened interval. Case 2 

and 6 differ from the base case by assuming lower and higher values of permeability, according 

to the range reported in Table 2-1. Case 2-3 differs from Case 1 only by a lower value for Ss (see 

Table 2-1). Cases 5, 7, and 8 differ from all the other cases by the distribution of fluxes along 

the wellbore; these cases assume that all the water comes from the upper third of the screened 

interval. 
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Table 2-2 Selected aquifer characteristics previously reported 
k(m2

) Ss (m"1
) Reference 

0-1 Pump test, 1.98E-13"- 1.6E-4c- 2 .OE- (Purtymun et al. 
1990 2.45E-13b 4d 1990) 
Minimum K 1.45E-13 LA-5, (Purtymun 
for plateau 1995) 
MaximumK 1.16E-11 TW-2, (Purtymun 
for plateau 1995) 
MinimumS 3.53E-06 0-4, (Purtymun et 
for plateau al. 1995) 
MaximumS 1.59E-04 (Purtymun et al. 
for plateau 1990) 

a derived from T (8803 gpd/ft), assuming b=445m (screened interval of well) 
b derived from T (8803 gpd/ft), assuming b=849m (water tables to bottom of screen) 
c derived from S (0.088), assuming b=445m (screened interval of well) 
d derived from T (0.088), assuming b=445m (screened interval of well) 

Table 2-3 Description of simulation cases 1 - 8. 

1 Case "kxky(m
2
) ~(rrt2) Ss(m-1

) distribution of 
Q 

1 2.0E-13 2.0E-15 1.8E-4 full screened 
interval 

~----

2 2.0E-12 2.0E-14 1.8E-4 full screened 
interval 

r 2.0E-13 2.0E-15 3.53E-6 full screened 
interval 

~ heterogeneous" = Kx,~ except 1.8E-4 full screened 
for lower Sf interval 
group 

5 2.0E-13 2.0E-15 1.8E-4 upper 113 of 
screen 

6 1.44E-13 1.44E-15 1.8E-4 full screened 
interval 

7 1.44E-13 1.44E-15 1.8E-4 upper 1/3 of 
screen 

8 heterogeneousa =Kx,Ky except 1.8E-4 upper 113 of 
for lower Sf screen 
group 

a k(Santa Fe group) same as Case 1; kxyz (Puye, Basalts) = 1 O*kxy(Santa Fe group) 

Cases 4 and 8 differ from other cases in that the aquifer is not assumed to be homogeneous. For these 

cases, permeability variations were assigned according to aquifer layering as predicted by the FY99 Geologic Model 
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-127 

(see Figure 2-5). Since the 2-D radial geometry cannot accommodate the full 3-D stratigraphy designations, we 

approximate the geometry by aligning our 2-D slice E-W, with the eastern edge of the model coinciding with the 

location of 0-1. The location of this slice, along with the geology at the water table, is shown in Figure 2-4. The 

distribution ofhydrostratigraphic units amongst grid nodes, as defined by the geologic model, is shown in Figure 2-

5. As a simple approximation, all the non-Santa Fe group layers (Puye Formation, Basalts) were assigned a 

permeability one order of magnitude higher than the Santa Fe group I 

• 

)000 27000 28000 

Figure 2-4. Location of 2-D radial slice transect relative to 0-1 and hydrostratigraphic units (at 
the water table) 
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2.4 Results 

Figure 2-6 shows the predicted drawdown (in meters) as a function of distance from 0-1 at the end of the 30 

days of pumping. For all the cases simulated, most of the drawdown during the pump test occurs within lOOm of the 

welL The largest drawdown predicted near the well were for Cases 5, 7, and 8, the three cases which assumed that 

-E - 250 en 
~ 200 

-c1 
"C c2 
0 

150 c3 (""') 

~ c4 
c:: 100 -c5 
S: c6 
0 50 c7 "C 

~ 0 c8 
L.. c 0.1 1 10 100 1000 

Distance from 0-1 (m) 

only the upper third of the well produced water. The largest drawdown far from the well (x > 1OOm) were for Cases 

3 and 8, two cases with very little in common. This result highlights the non-uniqueness that is often attributed to 

pump test analysis. 

To obtain useful water level measurements at the observation well, drawdowns of at least 1 - 4m must be 

evident (McLin, pers. comm., 2000). Tables 2-4 and 2-5 report the distance from 0-1 that these critical drawdown 

levels are predicted to occur, as a function of depth below the water table. All distances are predicted to decrease 

somewhat with depth, reflecting the fact that the magnitudes of predicted drawdown tend to decrease with depth. 

This can be explained by a combination of two factors: one, since the well does not fully penetrate the aquifer, 

upward flow is induced near the bottom of the well and thus head declines at depth are reduced, and two (in Cases 5, 

7, & 8), that the largest declines are in the same shallow layers from which most of the water is withdrawn. 
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Table 2-4 Distance from well (in meters) to lm drawdown levels at 30 days. 
' ' indicates maximum drawdown at any distance is less than lm. 

Depth below Case Case Case Case Case Case Case Case 
water table (m) 1 2 3 4 5 6 7 8 
0 304 156 1815 250 378 281 367 380 
100 303 154 1814 257 372 281 359 375 
400 288 126 1803 287 125 268 68 100 
600 235 59 1793 234 231 

Table 2-5. Distance from well (in meters) to 4m drawdown levels at 30 days. '-' indicates 
maximum drawdown at any distance is less than 4m. 

Depth below Case Case Case Case Case Case Case Case 
water table (m) 1 2 3 4 5 6 7 8 
0 152 2 829 112 249 159 248 185 
100 152 2 825 123 239 159 238 191 
400 145 2 760 144 154 
600 91 1 668 91 106 

As shown in Table 2-4, predicted distances to a one-meter drawdown at the water table 

range from 156m (Case 2) to 1815-m (Case 3). The range for distance to four-meters of 

drawdown (Table 2-5) is from 112m (Case 4) to 829m (Case 3). 

2.5 Implications for R-5 placement 

If the top priority for R-5 placement were to be optimal service as a pump test monitoring 

well, it should be placed close enough to 0-1 for 1 - 4 m of drawdown to be measured during the 

test. Most of these cases predict distances for a 1 - 4m drawdown, in the range of 100 - 400 

m's. Case 3, which predicts much larger distances, may not be representative because of its 

position as an "outlier" in this group of results and its reliance on a very low value of S that was 

measured at LA-5 (far to the east). 

Fully half of the cases ( 1 ,5, 7, & 8), including the "base case", predict a fairly narrow range 

of distances: 300-380 m for a 1 m drawdown and 150-250 m for a 4 m drawdown. Although 

eight simulations is a small number, the similarity of results for these four cases suggests that 

these might represent "the most likely" results. 
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3. Permeability variations within the regional aquifer 

Quantifying permeability is a key aspect to the regional aquifer characterization program. 

Permeability variations within the aquifer play a dominant role in controlling groundwater flow 

directions, fluxes, and water quantity and quality. 

In this section, we summarize information relevant to the permeability of the regional 

aquifer beneath the Pajarito Plateau. We discuss several categories of information about 

permeability: (1) permeability estimates derived from bench scale tests on recovered core, (2) 

permeability estimates derived from short-term pump tests, (3) analysis oflong-term (50 years) 

water level declines in response to pumping, (4) analysis of water level gradients across the 

plateau. We also discuss the relationship between permeability variations inferred from these 

various categories of data and hydrostratigraphy of the Pajarito Plateau. 

Of the four categories listed above, only the first (core testing) is strictly "model 

independent", that is, these permeability data do not depend on any particular numerical or 

conceptual model of groundwater flow. Unfortunately, this advantage is largely offset by the 

difficulty of deriving representative permeability values for large spatial scales (tens to· hundreds 

ofm's) from core-scale data. Permeability estimates for the larger spatial scales are generally 

derived from pump tests using various idealized models of groundwater flow (e.g. fully 

penetrating, confined aquifer (Theis solution), partially-confined "leaky aquifer", etc.). 

Permeability estimates can also be derived from water level data (either short-term or long-term 

aquifer stress tests on individual wells or steady-state hydraulic gradients at the site-scale) using 

inverse techniques with numerical groundwater flow models. 

3. 1 Pump test data for supply and test wells 

Purtymun (1995) compiled permeability estimates from pump tests for 28 supply and test 

wells completed in the regional aquifer on the Pajarito Plateau. These estimates, along with 

supplementary information about each well, are provided in Table 3-1. The reported values of 

transmissivity from Table I-A, pg. 31 (Purtymun 1995), were presumably derived from pump 

test analyses; assessing the validity of these analyses is beyond the scope of this report. It is 

reasonable to assume, however, that the reported values have significant uncertainty associated 
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with them, perhaps as large as one order of magnitude. Unfortunately, it is unclear what 

assumptions were made in the conversion from transmissivity (T) to permeability (K). For each 

well in Table I-A, we calculated the saturated thickness (b) that was used to convert T to K. 

These calculated values ofb do not correspond to screen length, the sum of reported saturated 

thicknesses for each stratigraphic unit, or the distance between the water level elevation and the 

bottom of the screened interval. In light of this discrepancy, we recalculated new values of K 

from reported values ofT using the thickness of the screened interval for each well; for most 

wells, they are not significantly different from the original values reported. 

In general, permeability in the regional aquifer ranges over two orders of magnitude, 

from 10-10
·
8 to 10-12

·
8 m2 (Figures 3-land 3-2). It is important to note that these measurements are 

collected in wells completed at various depths and within various hydrostratigraphic units. 

Nevertheless, there is an apparent spatial trend for permeability to be greatest in wells near the 

central portion of the plateau, and lowest to the east (Los Alamos well field) and to the north 

(Guaje well field). 

3.2 Relation to stratigraphy 

Our initial conceptual model for the regional aquifer is that the primary control on 

permeability variations is stratigraphy and structural features such as fault zones (Keating et al. 

1998; Keating et al. 1999). It is impossible to test this model without numerous measurements of 

permeability on discreet stratigraphic units. However, one can approximate this test by 

comparing permeability estimates for wells screened over several stratigraphic units with the 

percent saturated thickness occupied by any given stratigraphic units. 

Carey (pers.comm., 2000) used regression analysis to compare the percent-saturated 

thickness values for each stratigraphic unit reported by Purtymun (1995) (Table I-A) with 

permeability estimates for each well. The result of this analysis was that only one (Totavi Lentil) 

was significantly correlated with permeability; this correlation was weakly positive. Unlike most 

of the wells for which test results are reported, three wells (TW1, TW2, and TW3) are 

completed entirely within the Totavi Lentil. These permeability values range from 10-ILI to w
I2.o m2. 
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We repeated this analysis using stratigraphic contact data provided by Cole (pers. comm., 

2000), adjusting thicknesses to account only for that portion of any stratigraphic unit that lies 

within the screened interval of a given well. We also included recent data from pump tests at R-

15; the calculated thickness and percentage values for all wells are shown in Tables 3-2 and 3-3. 

The relationship between stratigraphy and permeability data is illustrated in Figure 3-3. As one 

would expect from inspecting this figure, regression analysis demonstrated very low or no 

correlation between most stratigraphic units and permeability. The one exception is the Santa Fe 

Group, Tsfu. Permeability values in all wells are significantly negatively correlated with the 

fraction of Tsfu within the saturated interval. This suggests that the presence of any post-Santa 

Fe Group rock tends to increase the permeability measured in a given well; however, the effects 

of these various rock types are indistinguishable from one another. 

Figure 3- 4 presents permeability estimates for all wells that completed within the Puye 

Formation and/or the Santa Fe Group. For each stratigraphic unit, we present data from wells 

completed entirely within that 1mit and wells completed partially within that unit. Although 

these data are sparse, they do demonstrate that the range of permeabilities reported for a given 

stratigraphic unit are smaller than those reported for multi-unit wells, particularly for the Puye 

Fanglomerate and the Santa Fe Group. In contrast, permeabilities estimated for the Totavi Lentil 

range nearly as widely as those estimated for wells completed within the lentil and one or more 

other units. 

There are several possible conclusions that might be drawn from these analyses. One is 

that permeability variations within any given stratigraphic unit are as great or greater than 

variations between stratigraphic units. This possibility has important implications for 

parameterization of groundwater flow models, which could be based on the erroneous 

assumption that stratigraphy is the "first order" control on permeability. A second possibility is 

that the hydraulic conductivity estimates themselves, which were derived from pump test 

analyses, have significant errors associated with them. This possibility is examined further in the 

next section. A third possibility is that the stratigraphic thicknesses used in these analyses, 

shown in Tables 3-2 and 3-3, are incorrect. This possibility is very plausible, given the 

uncertainties in our conceptual model of facies within the Puye Formation (Fanglomerate and 

Totavi Lentil) and our conceptual model of facies within the Santa Fe Group (lower Santa Fe 

Group and "Chaquehui" formation). Increased attention to formulating and testing hypotheses 
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concerning facies distributions within these two sedimentary rock units is critical to better 

characterization of aquifer permeability. 

3.3 Long-term trends in water levels due to pumping 

Water levels in wells on the Pajarito Plateau have been declining since pumping began in 

the 1940's. Maximum measured non-pumping water level declines in supply wells range from 

less than 5 m (G-6) to over 50m (LA-2). Table 3-4 and Figure 3-5 illustrate the wide range in 

long-term water level response to pumping amongst supply wells on the plateau. Wells in the 

Guaje and Los Alamos Well Fields have experienced much greater water level declines, given 

the total amount pumped from these wells, than have wells in the Pajarito Mesa well field. 

Many factors may determine the long-term water level declines in supply wells, including 

hydrologic boundaries (faults, rivers, etc.), recharge rates, pumping in nearby wells, and aquifer 

properties such as storativity and transmissivity. One advantage of inspecting long-term trends is 

that these may reflect aquifer properties at a larger spatial scale than would short-term trends, 

such as those measured during a pump test. To determine the extent to which the hydraulic 

conductivity values reported by Purtymun (Table I-A) are correlated with trends evident in 

Figure 3-5, we used regression analysis to compare hydraulic conductivity values to a simple 

ratio of total cumulative water pumped from a given supply well to maximum drawdown (non

pumping water levels). Figure 3-6 present these data. Excluding PM3 and 04, strong outliers 

(Figure 3-6a), there is a clear trend for increasing values of hydraulic conductivity to be 

associated with higher ratios of pumping to long-term drawdowns (Figure 3-6b). Of the 18 

supply wells for which these data are available, 15 show a strong linear correlation (r=0.9) 

between hydraulic conductivity (K) and the calculated ratio (best-fit line shown in Figure 3-6b ). 

The remaining four (PM3, PM5, 04, and G6) do not follow this trend. We conclude that for 

these three wells, either 1) the pump test data are inaccurate or 2) factors other than hydraulic 

conductivity, such as those mentioned above, control the long-term water level declines. 

The strong relationship between hydraulic conductivity and long-term water level 

responses to pumping for 15 wells on the plateau suggests that the hydraulic conductivity values 

compiled by Purtymun (Table 1-A) are fairly accurate, at least in a relative sense. It is unclear 

whether the data provided for PM3, PM5, 04, and G6 are reliable. It is also unclear (as 
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discussed above) whether or not the established stratigraphic designations for rocks within the 

screened intervals for these wells are meaningful indicators of permeability. These issues are 

explored further in the section below. 

3.4 Groundwater flow model calibration 
The process of calibrating a groundwater flow model provides information about large-

scale permeability variations in the aquifer. Given a priori information about flux rates 

(recharge) and observed hydraulic gradients, the groundwater model can be used to determine 

the permeability of the rocks. If the hydraulic gradient varies spatially, information about 

spatial variation in permeability can be inferred. Generally, calibration to water levels 

responding to stress (pumping) provides more information about hydrologic properties of rocks 

than does calibration to steady-state water levels. The process of model calibration provides 

information about aquifer permeability at larger scales than do the other methods described 

above, 

Our conceptual model of permeability variation in the aquifer, described above, assumes 

that stratigraphy is the first order control. The model calibration process using the FYOO 

Geologic model has generated interesting results. The FYOO Geologic model for the saturated 

portion of the aquifer differs from previous models in two important ways: one, more discreet 

basalt tlows have been added, and two, the geometry of the "Los Alamos Aquifer" sub-unit of 

the Santa Fe Group has changed significantly. This unit, previously known as the "Chaquehui", 

is thought to be a relatively high permeability facies within the upper Santa Fe Group; wells 

completed within this unit (particularly the PM wells) are much better water producers than wells 

to the east (LA well field) completed entirely in the lower Santa Fe Group rocks. The "Los 

Alamos Aquifer" was formerly modeled (FY98, FY99) as a narrow trough, trending 

northeast/southwest, pinching out just to the north of Guaje Canyon and to the south of Frijoles 

Canyon (Keating et al. 1998). In the FYOO Geologic model, it is assumed to be correlative with 

the Cochiti Formation to the south, and, as such, extends a great distance to the south and is 

crossed by the Rio Grande south of LANL. The FYOO Geologic model also assumes a broader 

trough, extending east of LANL to the Rio Grande except in the vicinity of the Los Alamos well 

field. Because of sparse data beneath the plateau and extremely complex stratigraphy within 

Santa Fe Group rocks (Manley 1976; Ingersoll et al. 1990) there remains a great deal of 
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uncertainty concerning the geometry, provenance, and hydrologic characteristics of this facies 

within the Santa Fe Group. 

We used automated parameter estimation software, PEST (Watermark Computing 1994 ), 

to search for permeability values for each hydrostratigraphic unit defined in the FYOO Geologic 

model that will provide the best agreement between simulated and observed "pre-development" 

water levels and fluxes as well as agreement between simulated and observed water level 

declines due to pumping. Total fluxes to the water table boundary (recharge) are constrained by 

outflow data (baseflow to the Rio Grande and its tributaries (Keating et al. 1999)) but we use 

PEST to vary the spatial distribution of recharge to achieve the best fit to water level data. The 

methods and results of these model calibrations are described in Chapter 5. There are several 

important conclusions that can be drawn from comparing inverse model estimations of 

permeabilities and the permeability data, primarily reported by Purtymun (1995). One, because 

of the relatively large number of water level measurements available from wells completed in the 

Santa Fe group (both Tsfu and Tsfuv) and the baseflow discharge estimates, which place 

constraints on recharge, the large-scale permeability of the Santa Fe group can be estimated 

fairly precisely by the model. One very interesting result apparent in Figure 5-12 is that the 

permeability of the "Los Alamos aquifer" (as defined by the geologic model) cannot be, on 

average, more permeable than the lower Santa Fe group. If there is a large-scale, relatively high

permeability facies within the Santa Fe group, it cannot have the geometry that is defined by the 

current geologic model. An alternative possibility is that is a large-scale, relatively high

permeability facies does not exist, rather, high-permeability facies within the Santa Fe Group 

tend to be smaB-scale, local features. This possibility will be explored in FYOI using facies

based modeling. 

The second interesting trend apparent in Figure 5-12 is that the large-scale permeability 

of the Santa Fe group (both Tsfu and Tsfuv) is significantly lower than pump test data suggest. 

It has been demonstrated in the literature (Neuman 1990) that the effective properties of 

heterogeneous media, especially permeability, decrease with the scale of analysis (the so-called 

"scale effect"). In our case, the most likely cause of this effect is the presence of large-scale low

permeability zones related to north-south trending fault zones that are present in the Santa Fe 

Group throughout the basin (Kelley 1978). The effect of these large-scale features is not 

captured in pump-tests. A contributing factor is that pump tests tend to be conducted in the most 
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permeable zones of the aquifer; this is particularly true for tests conducted in water supply wells. 

Hopefully as we collect more permeability data for the regional aquifer, we will be able to 

evaluate these scale effects in more detail. 
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Table 3-1. Characteristics of wells on the Pajarito Plateau (Purtymun, 1995). Units are feet, 
unless otherwise indicated. 

Well Ground Top of Bottom Water Year Screen Field Permeabili 
Surface screened of level thickness coefficient ty (log(m2

)) 

Elevatio interval screene of 
n d Permeabil 

interval ity 
( d/ff) Lgp 

G-1 5979 5697 3999 5784 1950 1698 7.0 ! -12.5 
G-1A 6018 5746 4505 5753 1955 1241 9.1 -12.4 
G-2 6058 5777 4098 5799 1951 1679 9.1 -12.4 
G-3 6139 5698 4354 5858 1951 1344 5.3 -12.6 
G-4 6238 5812 4313 5881 1951 1499 11.3 -12.3 
G-5 6317 5617 4807 5903 1951 810 8.7 -12.4 
G-6 6438 5868 4438 5857 1964 1430 6.7 -12.5 

LA-1B 5628 5302 3934 5662 1960 1368 9.3 -12.3 
LA-2 5648 5543 4783 5589 1950 760 3.5 -12.8 
LA-3 5672 5567 4807 5575 1950 760 3.3 -12.8 

·-
LA-4 5975 5221 4011 5786 1948 1210 5.7 -12.6 
LA-5 5838 5398 4098 5769 1948 1300 3.0 -12.8 

--

LA-6 5770 5350 3992 5687 1950 1358 9.1 -12.4 
0-1 6396 5379 3919 5723 1990 1460 4.7 -12.6 
0-4 6625 5510 4029 5864 1993 1481 30.0 -11.8 

PM-1 6497 5552 4018 5751 1965 1534 31.0 -11.8 
~ PM-2 6717 5713 4437 5891 1966 1276 28.0 -11.9 

PM-3 6638 5682 4106 5895 1968 1576 179.0 -11.1 
PM-4 6920 5660 4066 5870 1982 1594 24.0 -11.9 ' 
PM-5 7094 5654 4022 5857 1987 1632 5.3 -12.6 

Test Well 7019 5934 5610 5928 1960 324 111.0 -11.3 
DT-10 

Test Well 7134 5964 5314 5961 1960 650 17.0 -12.1 
DT-5A 

Test Well 6933 5633 5433 5930 1960 200 122.0 -11.2 
DT-9 
TW-1 6366 5744 5734 5781 1950 10 4.0 -12.7 
TW-2 6645 5885 5845 5886 1949 40 241.0 -10.9 
TW-3 6592 5852 5792 5849 1949 60 120.0 -11.2 
TW-4 7242 6072 6042 6071 1950 30 19.0 -12.0 
TW-8 6878 5908 5778 5910 1960 130 25.0 -11.9 
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Table 3-2. Total thickness of each stratigraphic unit within the saturated, screened interval of 
the well. 

Well Tb2 Tbl Tsfu Tsfuv Tpf Tpt Tb4 Ttl 
TW-8 130 
TW-4 30 
TW-3 49 
TW-2 40 
TW-1 10 

Test Well DT-9 146 16 38 
Test Well DT-5A 303 18 52 274 
Test Well DT-10 7 65 46 200 

R15 60 
PM-5 975 292 255 30 80 
PM-4 480 950 44 120 
PM-3 435 445 696 
PM-2 435 430 341 70 
PM-1 587 697 250 
0-4 311 270 900 
0-1 12 1448 

LA-6 1358 
LA-5 1300 
LA-4 1210 
LA-3 760 
LA-2 760 

LA-lB 1368 
G-6 400 516 496 
G-5 637 173 
G-4 651 772 76 
G-3 169 695 480 
G-2 1040 568 

G-1A 6 645 557 
G-1 298 1002 398 

sat_thickness_totals2.xls (sheet 1) 
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Table 3-3. Fraction of the saturated screened interval occupied by each stratigraphic unit. 

Well Tb2 Tb1 Tsfu Tsfuv Tpf Tpt Tb4 Ttl 
TW-8 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 
TW-4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 
TW-3 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 
TW-2 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 
TW-1 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 
DT-9 0.00 0.00 0.00 0.73 0.08 0.19 0.00 0.00 

DT-5A 0.00 0.00 0.00 0.47 0.03 0.08 0.42 0.00 
DT-10 0.00 0.00 0.00 0.02 0.20 0.14 0.63 0.00 

R15 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 
PM-5 0.60 0.00 0.18 0.16 0.02 0.05 0.00 0.00 
PM-4 0.30 0.00 0.00 0.60 0.03 0.08 0.00 0.00 
PM-3 0.28 0.00 0.28 0.44 0.00 0.00 0.00 0.00 
PM-2 0.34 0.00 0.00 0.34 0.27 0.05 0.00 0.00 
PM-1 0.38 0.00 0.45 0.16 0.00 0.00 0.00 0.00 
0-4 0.21 0.00 0.18 0.61 0.00 0.00 0.00 0.00 
0-1 0.00 0.01 0.99 0.00 0.00 0.00 0.00 0.00 

LA-6 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
LA-5 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
LA-4 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

eLA-3 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
-

LA-2 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 -- -· 
LA-1B 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

G-6 0.00 0.28 0.37 0.35 0.00 0.00 0.00 0.00 
G-5 0.00 0.79 0.21 0.00 0.00 0.00 0.00 0.00 

-· 
G-4 0.00 0.43 0.52 0.05 0.00 0.00 0.00 0.00 
G-3 0.00 0.13 0.52 0.36 0.00 0.00 0.00 0.00 
G-2 0.00 0.00 0.65 0.35 0.00 0.00 0.00 0.00 

G-1A 0.00 0.00 0.53 0.46 0.00 0.00 0.00 0.00 
G-1 0.00 0.18 0.59 0.23 0.00 0.00 0.00 0.00 

sat_thickness_totals2.xls (sheetl) 
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Table 3-4. Summary of long-term water level response to pumping in water supply wells. An 
"*" indicates that data from this well was used in the regression analysis. 

Well Maximu Cumulative Ratio' Permeabilit Regression 
m water y (m2) 

draw dow withdrawn 
n(ft) (kg X 109

) 

G-1 98 10.3 3.3 3.38E-13 * 
G-1a 60 16.7 8.8 4.39E-13 * 
G-2 116 14.2 3.9 4.39E-13 * 
G-3 94 7.9 2.7 2.56E-13 * 
G-4 49 5.3 3.4 5.45E-13 * 
G-5 73 14.6 6.4 4.20E-13 * 
G-6 14 6.9 15.7 3.23E-13 

LA1b 115 9.4 2.6 4.49E-13 * 
LA2 164 6.1 1.2 1.69E-13 * 
LA3 142 7.1 1.6 1.59E-13 * 
LA4 107 13.7 4.1 2.75E-13 * 
LA5 115 12.4 3.4 1.45E-13 * 
LA6 133 10.5 2.5 4.39E-13 * 
PM1 14 9.9 22.5 1.50E-12 * 
PM2 50 31.2 19.8 1.35E-12 * 
PM3 36 23.7 20.9 8.63E-12 
PM4 43 17.9 13.2 1.16E-12 * 
PM5 21 6.6 9.9 2.56E-13 
0-4 3.3 105.6 1.45E-12 

1 The units of this ratio are ft/(kg/s). Total withdrawals (kg) were converted to (kg/s) by 
multiplying by a constant. 
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Figure 3-1. Histogram of permeability values for the plateau, derived from pump test analyses. n=29, 
geometric mean= -12.1. 
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Figure 3-3. Relation between permeability measurement and hydrostratigraphy 
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4. Model Development and Hydrologic Datasets 

This chapter describes all significant changes to the model framework, to the datasets we 

use for parameterization, and the datasets we use for model evaluation or calibration since our 

last report (Keating et al. 1999). In addition, we introduce a new model that has been created for 

the Pajarito Plateau. This sub-model of the basin model has increased resolution to provide 

better delineation ofhydrofacies within the Puye formation. Finally, we describe calibration 

results for both the basin model and for the sub-model and implications for hydrostratigraphy 

and aquifer permeability. 

4. 1 Hydrostratigraphy 

In January 1999, the FY99 Espanola Basin geologic model (Carey et al. 1999) was 

overlain onto the regional flow model mesh. Most changes in this model since the FY98 version 

were attributable to modifications in the site-wide geologic model. All the regional aquifer flow 

model results reported in this and subsequent chapters are largely based on definition of 

hydrostratigraphic boundaries according to this new geologic model. 

Three changes to the geologic model in the vicinity of LANL were noteworthy: 1) the 

spatial extent of the "Los Alamos aquifer" increased, as compared to the FY98 model (see Figure 

4-1), 2) basalt flows were modeled with substantially more refinement, and 3) the geometry of 

the Tschicoma dacite flows were substantially refined. The modification of the geometry of the 

"Los Alamos aquifer" sub-unit of the Santa Fe Group was based on assumptions about the 

relationship of this unit and basalt flows Tb1 and Tb2 (within the LANL vicinity) and on 

assumptions about the relationship between this unit and the Cochiti Formation (to the south). 

The absence of any outcrop data for this unit and persistent questions regarding the nature of the 

"Chaquehui Formation" as described and delineated in lithologic logs by Purtymun (1995) 

contribute to a large degree of uncertainty in the geometry and character of this unit. 
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As reported in Keating et al. (1999) several hydrostratigraphic units, as defined by the 

geologic model, are further subdivided in the process of flow model development. This process 

provides more detail in areas outside the boundaries of the site-wide model. The Santa Fe Group 

rocks, for example, are sub-divided into 8 units corresponding roughly to facies defined by Kelly 

(1978). Within the boundaries ofthe site-wide model, the Santa Fe Group rocks are sub-divided 

according to the geologic model (Tsf and Tsfuv). This year we have added a few minor new 

sub-divisions. We sub-divided the Paleozoic-Mesozoic units into a shallow, potentially 

fractured, hydrostratigraphic unit (z > I 200m) and a deeper, potentially less permeable 

hydrostratigraphic unit (z < 1200m ). We sub-divided the shallow PreCambrian unit into 3 sub

units, according to geographic location (Sangre de Cristo Mountains, Penasco (south of the Rio 

Grande), and Ojo Caliente (north edge ofmodel).) 

4.2 Model Parameterization 

4.2.1 Aquifer Recharge 

We use the generalized recharge model described in Keating et al. (1999), assuming that 

the first order control on recharge rates is elevation. Our conceptual model of recharge in the 

basin is that most water recharging the aquifer originates in stream channel bottoms. For major 

channels in the basin, we model this explicitly (either as model input, at specified flux nodes 

(upper Santa Fe River, upper Pojoaque River) or as model output, at specified-head nodes placed 

where the water table is thought to intersect the ground surface (Rio Grande and many low

elevation tributaries)). However, for most of the model domain, including the Pajarito Plateau, 

for simplicity we apply recharge uniformly within any given elevation range ("diffuse" 

recharge), making no distinction between canyons and mesas. This effectively "spreads" the 

focused recharge occurring in canyon bottoms over a larger area. This approximation is 

appropriate for estimating the total amount of water recharging the system in various elevation 

ranges, for estimating total baseflow discharge to rivers, and for estimating hydraulic gradients in 

the regional aquifer at scales of kilometers. It is not appropriate for estimation of hydraulic 

gradients at small scales (i.e. mounding due to local recharge beneath a specific canyon). For the 

solute transport calculations described in Chapter , we honor our conceptual model by specifying 

the chemistry of recharge water to be that of stream water. However, because our recharge 
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model spreads this water evenly across the water table, this approach would not be appropriate 

for estimation of solute concentration gradients at small scales. 

To provide a context for evaluating our generalized recharge model, we have compiled 

recharge estimates made by Gray ( 1997) for Los Alamos Canyon and estimates made by 

Wasiolek (1995) for sub-basins in the Sangre de Cristo Mountains. Figure 4-2 and Table 4-1 

presents these comparisons. In general, recharge was estimated to vary from 10 - 26 % of 

precipitation. These estimates are associated with a large degree of uncertainty, in large e part 

because of the difficulty in estimating the largest water budget component: evapotranspiration. 

The recharge estimates made by Wasiolek (1995) have been criticized as being too large (U.S. 

Department of Justice and New Mexico State Engineer Office 1996). Care should be taken in 

applying estimates made by Gray (1997) for Los Alamos Canyon to the entire Pajarito Plateau 

since this is one of the wettest canyon on the plateau; hence these estimated rates are probably 

larger than the plateau-wide average. In summary, we expect the estimates in Table 4-1 to 

provide upper limits to basin-scale or plateau-scale rates of recharge. 
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Table 4-1 Comparison of recharge estimates for 5 basins in the Sangre de Cristos (Wasiolek 1995) and for 

Los Alamos Canyon (Gray 1997). 

Mean ET Runoff Recharge Reductio Recharge 

elevation n (inlyr) 

(ft) 

Santa Fe 8989 0.69 0.19 0.11 0.01 2.71 

River 

Little 8786 0.72 0.10 0.19 0.00 4.41 

Tesuque 

Creek 

Rio Nambe 9325 0.66 0.20 0.12 0.02 3.03 

Tesuque 9197 0.68 0.21 0.10 0.01 2.45 

Creek 
l--

/Rio en Media 9242 0.66 0.15 0.15 0.04 3.73 

LA canyon 8428 0.71 0.03 0.26 0.00 6.52 

'93 

LA canyon 8428 0.83 0.00 0.17 0.00 4.01 

'94 
I 

/ LA canyon 8428 0.73 0.02 0.25 0.00 7.33 

I 
'95 

4.2.2 Aquifer permeability 

For most hydrostratigraphic units in the regional aquifer, we are not aware of any new 

permeability data. Permeability data was derived from core tests at R-9 and R-12 for a basalt 

flow (Tb4) and from pump tests in R-15, for the Puye-fanglomerate. These values are shown 

below in Table 4-2. They are included in the discussion of model calibration in the sections 

below. 
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Table 4-2. Aquifer property estimates derived from R wells 

Parameter Value Units Well Formation Comments K (m2
) log (k) 

or Ss (m-1
) 

Hydraulic 1.1E-06 cm/s R-9 basalt Core 1.12E-15 
conductivity 
Hydraulic 3.9E-10 cm/s R-12 basalt Core 3.98E-19 
conductivity 
Hydraulic 0.00027 cm/s R-25 Tuff Core 2.75E-13 
conductivity 

T 218.4 ft2/day R-15 Puye-fanglomerate pump test 1.31E-12 -
type curve 11.882 
b=60ft 6 

s 0.0171 R-15 Puye-fanglomerate 9.35E-04 
T 157.9 ft2/day R-15 Puye-fanglomerate recovery 9.47E-13 -

type curve 12.023 

s 0.027 R-15 Puye-fanglomerate 1.48E-03 

4.3 Calibration datasets 

4.3.1 Pre-development water levels 

We have refined the water level dataset used to calibrate the flow model. In FY99, we 

used 150 water level measurements to approximate the "pre-development" potentiometric 

surface. We have added some measurements to this dataset in order to improve spatial coverage, 

and subtracted some measurements (all relatively far from LANL), because of questions about 

data accuracy and representativeness. In summary, our criteria for the resulting dataset (93 

water levels) are listed in Appendix B. 

Water level data from R25 and R31 were added to the predevelopment dataset in order to 

improve spatial coverage. We assume that water levels in these wells have not been significantly 

impacted by pumping. Current pumping from supply wells may be affecting water levels in R9 

and R12 and so these data were not used. 
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4.3.2 Discharge estimates 

Groundwater discharge to rivers (baseflow) is an extremely important constraint on the regional aquifer 
model. For this reason, we have continued to examine and refine our baseflow estimates for all reaches within the 
model. This year, four additional reaches have been added (Santa Clara Creek, Santa Cruz Creek, Rio Madera, Rio 
Ojo Caliente). In total, we specify 12 river reaches; the model calculates net discharge or recharge to these reaches; 
see Figure 4-3. 

For a subset of these reaches, there is adequate streamflow data and/or reported baseflow 

estimates to provide independent flux estimates for model validation. Table 4-3 summarizes 

these estimates. 

Table 4-3 Estimated groundwater discharge to river reaches within the basin, with model calibration target values 

(calibration procedures are described in Chapter 5). 

Discharge estimates Calibration 

Reach Reach length cfs/mi Total cfs 

-· 
ml mm max mm max target value weight 

Rio Grande Above Espanola to Otowi 14.0 0.3 2.2 4.5 31.0 14.5 o.i5-
-

Otowi to Cochiti 26.0 0.5 1.3 13.0 33.8 12.9 1 

Tributaries Rio Chama 19.3 19.3 E~ 
-· . 
Lower PoJoaque 4.2 7.5 7.5 1 

Lower Santa Fe 4.4 8.0 8.1 0 

Rio Embudo 24.0 0 

Ojo Caliente 17.2 0 

Santa Clara Creek 3.4 0 

L 
I 

!santa Cruz 
-·-

-2.6 5.0 () 

4.4 Pajarito Plateau Sub-model 

One important result from HE transport simulations in the regional aquifer (Keating et al. 

1999) was that contaminants traveled primarily within Puye Formation in the shallowest portions 

of the aquifer. These preliminary simulations were based on the assumption that the Puye 
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Formation is comprised of two homogeneous facies: the fanglomerate and the Totavi Lentil. The 

Totavi Lentil was modeled as a continuous coarse gravel unit underlying the fanglomerate. In 

fact, neither the fanglomerate nor the Totavi Lentil is a homogeneous and alternative model of 

the Totavi Lentil as a discontinuous facies has been proposed (Reneau and Dethier 1995). A 

better understanding heterogeneity of this unit and how best to capture this heterogeneity in a 

numerical model will be very important for future calculations. 

To capture fine-scale detail within the Puye and other hydrostratigraphic units on the 

Pajarito Plateau requires a relatively fine computational mesh. Vertical resolution is particularly 

important since the coarse gravel layers observed in outcrop may be hydrologically important 

and are 10m thick or less. With present computer resources, it was impossible to further refine 

the basin-scale model sufficiently; instead, we created a separate numerical mesh for the Pajarito 

Plateau with increased vertical resolution (250m (x direction), 250m (y direction), and 12m (z 

direction)). Development of the flow and transport model for Pajarito Plateau and geostatistical 

approaches to modeling the Puye Formation was partially funded by the ALDSSR Office; 

methods and results are described in Robinson et al. (2000). 

4.4.1 Boundary conditions 

The locations of lateral boundaries for the submodel were specified to be coincident with 

hydraulic low or no-flow boundaries (topographic divide to the west ofLANL; Santa Clara 

Canyon to the north; Frijoles Canyon to the south, Rio Grande to the east- see Figure 4-4)). 

These locations were selected so that model errors incurred by under- or over-estimation of 

fluxes across lateral boundaries would be minimal. 

We apply specified fluxes across the northern, western, and southern boundaries; fluxes 

are specified to be consistent with steady-state basin model results. For all the results reported in 

the following sections, these fluxes are assumed to be constant over time. We are currently 

evaluating the validity of this assumption and the sensitivity of transport predictions within the 

sub-model to this assumption. In addition, we have evaluated the sensitivity of these flux 

calculations (from the basin model) to basin model parameters. These are described below in 

Section 5.4.1. 
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As in the basin model, we apply specified heads along the Rio Grande and the lower 

reaches of Santa Clara Creek, predicted fluxes along these boundaries is then compared to 

baseflow estimates described above. 

4.4.2 Numerical mesh 

The numerical mesh for the sub-model is described in Robinson et al. (Robinson et al. 

2000). This mesh, with grid elements colored according to hydrostratigraphic unit, is shown in 

Figures 4-6a and 4-6b. For all the model results described in the following sections, the Puye 

fonnation is sub-divided into the Totavi Lentil and fanglomerate subunits, according to the site

wide geologic model. For a description of a stochastic approach to modeling facies within the 

Puye, see in Robinson et al. (Robinson et al. 2000). 
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FY99 Geologic Model 

/ 

Los Alamos aquifer 

FY98 Geologic Model 

Figure 4-1. Extent of"Los Alamos aquifer", as expressed at the water table, according to the 
FY98 and FY99 geologic models 
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Figure 4-2 . Results from water budget studies from 5 sub-basins within the Espanola 
Basin a) water budget components (expressed as a fraction of total water) b) recharge 
estimates. 
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Figure 4-3 . Location of constant head nodes, where groundwater can recharge or 
discharge. Triangle symbols refer to specified flux nodes, where aquifer recharge is 
applied. 
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Figure 4-4 . Location of sub-model boundaries (green line) 
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Figure 4-5a . Numerical mesh for sub-model; elements are colored according to hydrostratigraphy 
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Figure 4-Sb . Edge view of numerical mesh for sub-model, looking north 
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5 Model Calibration and Parameter Uncertainty 

The calibration procedures described in this section are necessary because of model 

parameter uncertainty. The two most important model parameters, permeability and recharge 

rates, are associated with significant uncertainty. If these parameters were precisely known, then 

aquifer modeling would consist instead of two "forward" steps: (1) setting model parameters (i.e. 

permeability and recharge rates) according to known values, and (2) using the model to calculate 

some quantities of interest (flow rates, directions, concentrations, etc.). Using a strictly 

"forward" modeling approach can be very misleading if model parameters are uncertain. In this 

case, it is important to understand in detail the relationship between model parameter uncertainty 

and model prediction uncertainty. This is a complicated process if the model is complex with 

many parameters. Fortunately, there are well-established formal mathematical procedures for 

accomplishing this, which fall within the realm of model calibration, sensitivity analysis, and 

estimation error analysis. The theoretical basis for these analyses and the computational 

implementation is described in Appendix C. 

The primary tool we use for these analyses is an automated parameter estimation 

software, PEST (Watermark Computing 1994). PEST is designed to provide detailed analyses of 

the relation between parameter uncertainty and model results. One way that we use PEST is to 

provide iriformation about parameter uncertainty. In modeling groundwater flow, it is often the 

case that the quantities the model simulates (e.g. pressure heads) can be measured with far 

greater accuracy than the quantities that are required to parameterize the model (such as large

scale permeability). This is certainly true for our present model application. As a result, the 

process of"inverse" modeling (i.e. using observation data (water levels, fluxes) to predict model 

parameter values (permeability, recharge rates) can be a very powerful way to evaluate 

parameter uncertainty. Essentially, the inverse model (PEST) creates a large number of 

parameter value combinations, generates "forward" model results for each combination, 

compares each result with independent data, and calculates ( 1) the sensitivity of model results to 

parameter variations, and (2) the range of values for each parameter that generate "acceptable" 

model results (i.e. parameter uncertainty). These ranges are a measure of parameter uncertainty 

that is difficult to obtain using direct methods, such as conducting a large number of pump tests. 
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This same process provides very useful information about model sensitivity to parameter 

uncertainty. Through inverse modeling, we can discriminate between parameters to which model 

results are highly insensitive and those that are very sensitive. Further, we can distinguish 

parameters whose estimation errors are cross-correlated. Data collection efforts should obviously 

be prioritized toward reducing uncertainty in those parameters which are very insensitive, and 

those parameters whose estimation errors are cross-correlated. Strong cross-correlation between 

two or more calibrated parameters indicates that the same calibrated model may be obtained by 

simultaneously varying the parameters over large ranges. This can be a serious problem if the 

parameters have a different affect on post-calibration use of model, such as for transport. 

5. 1 Calibration procedure 
As described in Keating et al. (1999), modeling the "pre-development" aquifer (with no 

significant withdrawals) provides the most straightforward measure of the relation between 

recharge rates, permeability, and aquifer discharges. For both the basin model and Pajarito 

Plateau sub-models, we simulated steady state flow, assuming no pumping. We used PEST to 

evaluate parameter uncertainty and sensitivity, given available data on pre-development water 

levels (93 basin-wide (Appendix B), 34 of which fall within the sub-model boundaries) and 

fluxes (see Table 4-3). The weights assigned to all these calibration targets are shown in Table 4-

3. Recharge model parameter5 (a, Zmin' and dz (dz = Zmax- Zmin)) and permeability values for 

each hydrostratigraphic unit were varied, within specified ranges, to achieve optimal calibration 

to the steady-state "pre-development" dataset. This process, illustrated below in Figure 5-l, 

comprises our "steady-state" inverse models (basin and sub-model). 

We are examining two alternative approaches concerning recharge on the plateau. The 

first approach is to assume that the process of steady-state basin model calibration will produce 

the most reliable parameters, since the basin model provides the best possible constraints on 

global water balance. Thus, recharge model parameters are taken from the basin model 

calibration results and applied a priori to the sub-model. The second approach is to assume that 

recharge rates on the Pajarito Plateau might be different from "average" rates at the basin-scale 

and thus recharge model parameters should be allowed to vary independently of those 

determined by basin-model calibration. Thus, recharge model parameters are varied as part of the 

sub-model calibration process. Both these approaches are used in the calibration process; results 

are described below. 
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As discussed in Chapter 3, water level declines due to pumping provide important 

information about aquifer permeability. To incorporate this information in the model calibration 

process, we developed a second type of inverse model: one that optimizes model parameters 

simultaneously for steady-state, no pumping, models and for subsequent transient models, with 

pumping; see Figure 5-2. The calibration dataset for the steady-state models is the same as that 

described above; the calibration dataset of the transient models is the measured water level 

decline in 14 wells on the Pajarito Plateau. Because of the large number of model runs involved 

in inverse analysis, we simplified the transient portion of the problem as follows. First, rather 

than simulating fifty years of pumping ( 194 5 - 199 5) using annual time steps, we simulating 

pumping using 10 year time steps. Ten-year average pumping rates were derived from annual 

pumping data for all wells in our dataset (Los Alamos, City of Santa Fe (including Buckman 

well field)) and applied as withdrawals in the model at each well. The transient model, 

simulating 50 years of pumping, was used to predict the total water level decline at each of 14 

wells on the Pajarito Plateau. In total, we calibrated 6 models. These models are described in 

Table 5-1. 

Table 5-l Numerical inverse models. 

Model Numerical mesh Recharge model Steady-state Transient 

parameters simulation simulation 

Sub- SSl sub-model optimized yes no 

Sub- SS2 sub-model fixed (from basin yes no 

model) 

Sub- SS-TRl sub-model optimized yes yes 

Sub- SS-TR2 sub-model fixed (from basin yes yes 

model) 

Basin - SS Basin optimized yes no 

Basin- TR Basin optimized yes yes 

5.2 Calibration results 
For each of the optimized models, PEST reports the model error at each calibration 

target. The residuals (simulated- observed) for simulated water levels and fluxes are shown in 

Figure 5-3. The residuals are unbiased (centered around zero). The spatial distribution of 

residuals, along with simulated pre-development water table elevation contours, is shown in 
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Figures 5-4 and 5-5. Figure5-6 presents a histogram of residuals for only those water level 

measurements within sub-model boundaries. From examination of water level simulation errors, 

it is clear that these three models are roughly comparable in their ability to adequately reproduce 

pressure heads on the plateau. Most water levels are predicted within 25ft; many are predicted 

within 1Oft. This level of agreement is probably as good as one might expect with relatively 

coarse hydrostratigraphic definitions and a generalized recharge model. 

Table 5-2 presents the simulated and observed fluxes (steady-state) for each of these 

models. This table demonstrates that allowing the recharge model parameters to differ from 

optimized values from the basin model produces a much better simulated fluxes to the Rio 

Grande. Both submodel results (optimized recharge parameters) and basin model results produce 

reasonable agreement between simulated and measured. Figure 5-7 presents simulated fluxes to 

3 boundaries (Jemez, Embudo, and Chama) and 10 reaches within the basin model (steady-state). 

There are several reaches for which there are significant discrepancies (Lower Santa Fe River, 

Rio Embudo, Ojo Caliente, and Santa Clara Creek). Of these, only the observation data for the 

Lower Santa Fe River is measured with high accuracy. For the two boundaries most significant 

to the aquifer beneath LANL (Rio Grande Otowi to Cochiti and Jemez), agreement is excellent. 

Table 5-2 Errors in simulated fluxes, for five models. Numbers are in cfs. 

Reach Estimate Error (simulated - measured) 

d ss1 ss2 tr1 tr2 basin-ss 

Rio Grande 10.4" -0.1 -3.6 1.4 -3.9 -2.5 

Santa Clara 0.0 0.1 0.1 0.1 0.1 -0.7 
.. 

a tfus value assumes_ of total discharge to the R10 Grande along this reach ongmates to the west 
(Pajarito Plateau). 

5.3 Parameter uncertainty 

5.3.1 Steady-state basin model 

The steady-state basin model requires specification of37 parameters (recharge 

parameters and permeability). The inverse model estimates are listed in Table 5-3. The data is 

presented using ten-based log transformation. Since this presentation is not typical for the 

recharge parameters, their non-transformed estimates and lower/upper 95% confidence limits are 
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as follows: dz =106ft (fixed), zmin = 6981 ft (6606/7378), alpha= 0.0542% (0.0429/0.0684). 

Permeability estimates are also presented graphically in Figure 5-8, along with permeability data 

(for comparison). Much of the permeability data was derived from pump tests in wells screened 

over multiple hydrostratigraphic units and it is unclear which unit the permeability data 

corresponds to (see Chapter 3). In Figure 5-8, data is only included for any given unit that 

occupies 50% or more of the screen interval in the well. This figure also shows the 95% 

confidence intervals associated with parameters that were allowed to vary in the inverse model 

process. The confidence intervals vary widely; for example, the permeabilities of Tsf ( east,xy) 

and Tsf(west, xy) are very well constrained by the model; the permeabilities ofTsfuv, Tpf, and 

the Ancha formation are very poorly constrained. 
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Table 5-3 Parameter estimates. 

Parameters Short nat;ne Units Steady-state basin Steady-state 
submodel 

Transient submodel 

Recharge 

dz 

• alpha 

Pemeabilities 

Deep Basement 

Paleozoic/Mesozoic 

Shallow Paleozoic/Mesozoic 
(fractured) 

Pajarito fault zone 

$ Tschicoma Formation 

~ Tschicoma formation - shallow 

Cerros del Rio basalts 

• Cerros del Rio basalts 

• 
• 

Cerros del Rio basalts 

Santa Fe group- West 

dz 

zmin 

alpha 

Basement 

P/M 

Frac. P/M 

Paj.Fault 

Tt 

Frac. Tt 

Tbl 

Tb2 

Tb4 

log, 0[ft] 

log 10[ft] 

log 10[%] 

log 10[m2
] 

log 10[m2
] 

log 10[m2
] 

log 10[m2] 

log 10[m2
] 

log 10[m2
] 

log 10[m
2

] 

log 10[m2
] 

log 10[m2] 

Tsf(west, xy) log 10fm2
] 

vertical Tsf (west, z) log 10[m2] 

• 

• 

• 

Santa Fe group - deep 

?uye fanglomerate 

Puye Totavi Lentil 

Chaquehui Formation 

Shallow Sangres 

Tsf(deep,xy) log 10[m2
] 

vertical Tsf(deep,z) log 10[m2
] 

Tpf log 10[m2
] 

Tpt log 10[m2
] 

Tsfuv (xy) log 10[m2] 

vertical Tsfuv (z) log10[m2] 

Frac. PC (I) log 10[m2] 

Frac. PC - Ojo Caliente vicinity 

Frac. PC - Penasco vicinity 

Cerros del Rio basalts - south 

Agua Fria fault zone 

Frac. PC (2) log 10 [ m2] 

Frac. PC (3) log 10[m
2] 

Tb (south) log,0[m2
] 

AF fault log 10[m2
] 

Santa Fe group - East Tsf (east,xy) log 10[m2
] 

vertical Tsf(east,z) 

Santa Fe group - Airport Tst (SF, xy) 

vertical Tst (SF, z) 

San:a Fe group - Pojoaque Tst (Poj., xy) 

vertical Tst (Poj., z) 

Ancha formation Ancha (xy) 

vertical Ancha (z) 

Santa Fe group - North Tsc 

• Santa Fe- Ojo Caliente sandstone Tso 

log10[m2] 

log 10[m2
] 

log 10[m2
] 

log 10[m2] 

log 10[m2
] 

log 10[m2] 

log 10[m2
] 

log 10[m2
] 

log10[m2] 

log 10[m 2
] 

log 10[m2
] 

log10[m·' l 

• Santa Fe- Penasco embayment 

Bandelier Tuff 

Specific Storage 

Tst (Pen) 

Band 

Ss 

model 
Estimates Conf. Estimates Conf. Estimates Conf. 

limits 

2.04 (fixed) 

3.84 0.02 

-1.27 0.11 

-15.30 (fixed) 

-15.45 (fixed) 

-12.08 0.41 

- 14.90 0.73 

-12.89 0.45 

-12.82 (fixed) 

-11.31 (fixed) 

-11.30 0.61 

-13.49 1.87 

-13.55 0.19 

-13.24 0.59 

-15.00 0.70 

-16.00 (fixed) 

-14.07 1.72 

-11.09 3.45 

-14.64 2.94 

-15 .53 0.50 

-13.64 0.22 

-13.24 1.22 

-13.07 0.15 

-15.58 (fixed) 

-15.00 (fixed) 

-13.20 0.24 

-14.77 0.99 

-13.13 0.73 

-13.68 0.81 

-12.32 (fixed) 

-16.52 (fixed) 

-13.74 1.17 

-13.00 14.86 

-13.11 0.36 

- 13.47 0.22 

-13.74 0.37 

-13.00 (fixed) 

N/A 

limits 

2.04 (fixed) 

3.85 0.05 

-1.07 0.68 

-15.30 (fixed) 

-15.45 (fixed) 

-12.08 (fixed) 

-14.90 (fixed) 

-12.89 (fixed) 

-12.82 (fixed) 

-11.30 15.80 

-11.00 0.88 

-13.46 

-13.43 

8.67 

0.42 

-13.22 1.95 

-15.00 (fixed) 

-16.00 (fixed) 

-14.0 1 4.71 

-11.25 0.85 

-14.67 1.96 

-15.39 0.71 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

limits 

2.04 (fixed) 

3.85 0.05 

-0.99 0.34 

-15.30 (fixed) 

-15.45 (fixed) 

-12.08 (fixed) 

-14.90 (fixed) 

-12.89 (fixed) 

-12.82 (fixedj 

-12.58 0.64 

-1 1.50 0.68 

-13.74 

-13.30 

3.99 

0.2'7 

-12.99 1.27 

-15 .00 (fixed) 

-16.00 (fixed) 

-14.56 2.32 

-11.00 1.07 

-13.35 0.27 

-15.23 0.97 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

-3.75 0.29 
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Table 5-4 Residual statistics. 

Residuals (n=33) 

Median mm max 
ss1 -11.5 -69.8 144.3 
ss2 -3.3 -65 .6 127.9 
tr1 -9.8 -65.7 82.0 
tr2 -6.0 -77.2 89.0 
basin-ss -3.3 -65 .6 131.2 
basin-tr -3.3 -72.2 105.0 
Residuals (absolute value) 
ss1 20.8 0.8 144.3 
ss2 23 .0 0.0 127.9 
tr1 24.2 0.9 82.0 
tr2 29.3 0.5 89.0 
basin-ss 19.7 0.0 131 .2 
basin-tr 26.2 0.0 105.0 

For some units, the permeability data arc very close to the estimates; e.g. Tb2, Tbt, 

Frac.PC(l), Tsf(east,xy), and Ancha(xy). There are significant deviations (but within the 

uncertainty limits) for Tb4, Tpf, and Tsfuv(xy). Inverse estimates for Tsf(west,xy) and Tpf are 

much lower than the data values. This is very significant result and will be discussed further 

below. Overall, the permeability data averages are, however, higher than the respective inverse 

estimates. It is important to note that hoth estimates represent the rock properties at very different 

scale. The inverse estimates represent the large-scale effective permeabilities for the whole rock 

unit, while the permeability data is defined from small-scale field tests representing rock 

properties in the close vicinity oftest boreholes. It has been demonstrated in the literature (e.g. 

(Neuman 1990) that the etiective properties ofporous medium, especially permeability, decrease 

with the scale of analysis (the so called "scale effect"), which is consistent with our results. We 

should also take into account the fact that the prior permeability data is collected for the existing 

water supply wells, which are typically screened in highly pem1eable portions of the aquifer in 

order to achieve higher pumping rates. Therefore, the prior permeability data might be biased 

towards higher estimates. 

Figure 5-9 shows the log sensitivities of all the model parameters in respect to the 

simulated observations (red bars). All parameters except Ancha(z), Tst(SF,xy), and Basement 

demonstrate relatively high sensitivity. The good model sensitivity to the model parameters is 

jmpmtant. It allows proper identification of parameter estimates and associated errors (including 
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the cross-correlations between the estimation errors). The most sensitive are the recharge 

parameters (dz, zmin, alpha) and the permeabilities ofTsf(west,xy) and Paj.Fault. 

Identifying correlations between parameters, and more importantly between their 

estimation errors, is a important aspect of understanding the effect of parameter uncertainty on 

model results. If two parameters are correlated, for example, one can achieve the same model 

responses for the available observations by keeping the same ratio between both parameters. 

However, different pairs of estimates for the cross-correlated parameters can produce very 

different model predictions for hydrogeological processes, which have not been considered in the 

inverse analysis (e.g. contaminant transport). This situation can be caused by either of two 

factors: (1) too few data with which to test the model, or (2) too few data with which to 

parameterize the model. In other words, the model has more complexity than the available data 

can support. Figure 5-10 presents the correlation matrix of estimation errors for all unknown 

model parameters. It appears that there is a strong correlation between estimation errors for many 

parameters. For only few of the parameters, the estimation errors are uncorrelated with the rest of 

parameters; e.g. Frac.PC(2), Ancha(xy), Ancha(z). However, it is important to note that though 

Ancha(z) estimation errors appear to be uncorrelated, its estimate is highly uncertain (very large 

95% confidence intervals; Table 5-3 ; Figure 5-8); this is due to the model insensitivity to 

Ancha(z) (Figure 5-9). 

The most accurate way to estimate cross-correlation between multiple variables is 

through eigenanalysis of the covariance matrix of estimation errors, which PEST provides. This 

analysis is presented in Figure 5- 11. The eigenvectors are ordered according to the magnitude of 

their corresponding eigenvalues; that with smallest eigenvalue is first and numbered 1, and that 

with highest eigenvalue is last and numbered 37. The components of each eigenvector represent 

the relative contribution to it by the estimation errors of each parameter. Parameters associated 

with eigenvectors having small eigenvalues are less uncertain than those associated with 

eigenvectors having large eigenvalues. Parameters associated with a single eigenvector have 

uncorrelated estimation errors . Parameters associated with multiple eigenvectors have cross

correlated estimation errors. In Figure 5-11 , the first eigenvector (with the smallest eigenvalue) 

is associated almost entirely with zmin. Therefore, its estimate is the most certain and its error is 

uncorrelated. The last eigenvector (with the largest eigenvalue) is associated with Tb(south), 

which is, therefore, very poorly estimated though its error is uncorrelated. Eigenvector 3 is 
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characterized by a series of parameters (Tsf(west,xy), Tsf(east,xy), Paj.Fault, Tso) which 

estimation errors are highly correlated. Therefore, we could improve significantly the estimation 

uncertainty of these parameters if additional data was available. Estimation errors of 

Tsf(deep,xy) and Tsf(deep,z) are characterized by similar eigenvectors and clearly highly 

correlated; therefore, their separate estimation based on the available data is not feasible. Further, 

their eigenvectors are associated with high eigenvalues and, therefore, their estimates are also 

uncertain. On the other hand, Tst(SF,xy) and Tst(SF,z) errors are independent to each other, but 

the former is better estimated than the latter. In similar way, we can analyze the estimation 

uncertainty and the correlation between estimation errors regarding all model parameters. In 

summary, there are significant uncertainties in the inverse estimates of Basement, P/M, Tt, 

Frac.Tt, Tb1, Tsf(deep,xy), Tsf(deep,z), Tb (south), AF fault, Tst(Poj., z), Ancha (z), and Band. 

5.3.2 Steady-state submodel 
Inverse analysis of steady-state submodel includes 20 model (recharge and permeability) 

parameters and 35 observations. Residuals are presented in Figures 5-3 and 5-6. Similar to the 

basin model, the residuals are unbiased (centered around zero) but clearly not normally 

distributed. The inverse estimates are listed in Table 5-3 and some of them also presented 

graphically in Figures 5-8 and 5-12. Permeability parameter estimates using the sub-model are 

very similar to those using basin model (Figure 5-8; Table 5-3). The largest differences are fvr 

Tb2 and Tpt; the latter estimate is getting close to the prior data, the former is farther. The 

differences in recharge parameters are significant (alpha, zmin); a higher alpha estimate for the 

submodel means that significantly more water is recharging the aquifer. Both models provide 

reasonable estimates for discharge to the Rio Grande and reasonable water level predictions, so it 

is impossible to discriminate between these two recharge models at this point. 

Figure 5-9 shows the log sensitivities of model parameters in respect to all the simulated 

observations (blue bars). Overall, the sensitivities are consistent with but smaller than the one for 

the basin model. Basement, Frac.P/M, and Tb1, are the most insensitive parameters. There is 

relatively high sensitivity to the recharge parameters (zmin, alpha) and the permeabilities of 

Tsf(west,xy), Paj.Fault, Tb2, and Tsf(deep,xy). 

Figure 5-13 presents the correlation matrix of estimation errors for all unknown submodel 

parameters. All the parameters except Basement and Tb 1 appeared to have mutually correlated 

errors. The strong cross-correlation not only slows down the optimization process, but also could 
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prevent the reach of global minimum. We also performed eigenanalysis of the covariance matrix 

of estimation errors (Figure 5-14 ). As for the basin model, zmin is defined with most certainty. 

Tsf(west,xy) appears to be well defined but its estimation error is highly correlated with the one 

of alpha, Paj.Fault, and Tsfuv(z). In contrast with the basin model, Tsf(deep,xy) and Tsf(deep,z) 

errors are not highly correlated which is an important improvement for the submodel. The same 

is true for the other rock types where we separate horizontal and vertical permeability 

components. The last eigenvector (with the largest eigenvalue) is associated with Basement, 

which is, therefore, very poorly estimated. The inverse analysis produces uncertain estimates for 

Ratio, dz, Tt, P/M, FracP/M, and Tsf(deep,z). 

5.3.3 Steady-state+ Transient submodel 
For the transient simulation, we have added additional 15 observations representing the 

non-pumping drawdown after 50-years. The residuals (Figure 5-3; cyan bars) are unbiased 

(centered around zero), but clearly not nonnally distributed. More importantly, the steady

state+transient submodel improved the residuals for the steady-state observations (Table 5-4). 

The spatial distribution of residuals, along with simulated pre-development water table elevation 

contours, is shown in Figures 5-15 and 5-16. This undoubtedly shows that the steady-state 

model did converge to a global minimum for our objective function <I>. Most probably, this is a 

result of high cross-correlation of the estimation errors between some of the parameters (as 

discussed in the previous section). As will b~ discussed further below, the addition of transient 

data resolves the problematic cross-correlations, which were evident in the steady-state 

calibrations. 

All parameter estimates are listed in Table 5- 3; permeability estimates are also presented 

graphically in Figure 5-12. Comparison between the steady-state and steady-state+transient 

estimates (Figures 5-12 and 5-17) show that the major changes are associated with Tsuv(xy) and 

Tb1 permeabilites. 

The estimate of specific storage estimated by the transient inverse model is close to the 

available prior estimate listed in Table 4-2. 

Figure 5-9 presents the log sensitivities of model parameters in respect to all the 

simulated observations (cyan bars). Overall, the steady-state and steady-state+transient submodel 

sensitivities are close to each other. Still, Basement and Frac.P/M, are the most insensitive one, 
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but Tb 1 sensitivity increased substantially compared to the steady-state case. Direct comparison 

between the steady-state and steady-state+transient sensitivities is shown in Figure 5-18. 

Figure 5-19 compares the observed and simulated drawdowns at the pumping wells. The 

obtained match is satisfactory. 

Figure 5-20 presents the correlation matrix of estimation errors for all steady

state+transient submodel parameters. Comparing with the respective stead-state analysis (Figure 

5-13), we clearly notice significant improvement in terms of computed cross-correlations. The 

result of eigenanalysis of the covariance matrix of estimation errors is shown in Figure 5-21. 

Again, the figure demonstrates significant improvement in estimation certainty versus the steady

state case (Figure 5-14). This is also indicated by the significant decrees of the covariance

matrix conditioning number (the conditioning number is defined by the ratio of maximal and 

minimal eigenvalues). Now, Tsf(west,xy) appears to be extremely well defined and uncorrelated. 

Still, the model appears to be insensitive to Basement, FracP/M, Ratio, dz, Tt, P/M, and 

Tsf(deep,z). 

5.4 Predictive analysis 
Predictive analysis is a tool for estimating the uncertainty associated with a model 

prediction of interest. Because of parameter uncertainty and correlation between parameters, 

there may be multiple combinations of parameters that provide equally good calibrations (for 

example, compare model results in Figures 1-3). Although these models may be equivalent in 

terms of their ability to reproduce water level and flux data, they may provide quite different 

estimates of other quantitities of interest (flow rates, solute concentrations, etc.). We use 

predictive analysis to investigate uncertainty of (1) fluxes into/out of the boundaries of the sub

model and (2) the variation in groundwater flow direction taken by a particle entering the aquifer 

beneath the western boundary of LANL. 

5.4.1 Flux estimates for the lateral boundaries of the sub-model 
One of the primary purposes of using a basin scale model to address site-scale questions 

about groundwater flow is to understand the fluxes into and/or out of the aquifer beneath the site. 

These fluxes may have significant influence on local flow directions and will certainly have 

impact on contaminant transport in the regional aquifer. Questions of interest include ( 1) what is 

our "best guess", given the available data, of lateral fluxes into/out of the aquifer beneath the 
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site? (2) how uncertain are these guesses?, and (3) to what model parameters are these estimates 

most sensitive? These questions can be framed in terms of estimation of fluxes (as predicted by 

the basin model) into or out of the lateral boundaries of the sub-model. 

Optimization and predictive analysis is designed to answer these questions. Optimization, 

the process of model calibration, has been described above. By optimizing the parameters for the 

basin model, we estimate the "best guess" for the fluxes into/out of the sub-model. Predictive 

analysis is aimed at evaluating the role of parameter uncertainty in determining these fluxes. In 

this case, the estimates we are interested in are the fluxes into/out of the submodel boundaries. 

The estimates obtained by the optimal basin model for the North, West, and South 

boundaries of the submodel region are 2.4, -8.8, and 36.8 kg/s, respectively. In predictive 

analysis, PEST modified our parameter estimates in a way which will produce maximal/minimal 

prediction for the fluxes along the three boundaries such that our objective function <I> (the sum 

of weighted squared residuals) is withitra predefined upper limit (<I>= 55,000) which is slightly 

higher than the one obtained for the optimal basin model (<I>= 47,211). The predictions are !isted 

in Table 5-5. The largest uncertainty is associated with the flux along the West boundary; least 

uncertain is the t1ux along the North boundary. It is interesting to note that all three boundaries 

can be either net inflow or net outflow within the range of uncertainty of the problem. This 

uncertainty, particularly on the western boundary, points to the need for further understanding of 

the regional flow field (basin scale). 

Figure 5-22 presents sensitivity of all the predicted fluxes in respect to model parameters. 

Clearly, the flux estimates are most sensitive to recharge parameters (zmin and alpha), and, 

secondarily to permeability parameters such as Paj.Fault, Tt, Tsf(west,xy), Tso, and Ratio. For 

all these parameters, the North flux is least sensitive (most certain) compared to the West and 

South fluxes. Figure 5-23 shows the relative change in parameters as a result of the predictive 

analysis compared to the optimal basin model estimates. The parameters, which were modified 

significantly in all cases, are P/M, Paj.Fault, Tt, Tsuv, Tst(Po), and Ratio. Therefore these 

parameters are not only sensitive to the predicted flow and but also their inverse estimates were 

uncertain. In most cases, the maximum and minimum prediction estimates produce opposite 

changes in the estimates which was theoretically expected; the parameter changes in the same 

directions are most probably as a result of low parameter sensitivities to the prediction. 
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Table 5-5 Flux predictions for the North, West, and South boundaries of the submodel region. 

Flux 
Predictions 

North 
Max 

6.7 
Min 

-4.6 

5.4.2 Flow directions 

West 
Max 

94.3 
Min 

-5.2 

South 
Max 

8.1 
Min 

-33.8 

To estimate the sensitivity of our model to the flow directions in the western portion of 

the aquifer, we have simulated the advective transport from a point at the water table near TA16. 

As a rough measure of flow direction uncertainty, we ask the model to predict they coordinate of 

the particle as it reaches the PM well field. Other measures can be examined in the future. We 

have estimated the sensitivity of this coordinate to all the submodel parameters. Our results are 

presented in Figure 5-24. Clearly, the transport direction is highly sensitive to zmin and Tpt. 

However, according to our error analysis (Figures 5-11 and 5-21) these parameters are estimated 

with relatively high certainty. Of the parameters, which are important to predicting flow 

direction, we have uncertain estimates for Tt, P/M, FracP/M and Tsuv(z). To a lesser degree, this 

is also valid for Tb2 and Tbl. Decreasing the estimation uncertainty of all those parameters 

would decrease the prediction uncertainty of flow direction. 

To obtain better estimates of the flow direction uncertainty, we have to perfom1 a 

predictive analysis, which will take into account the cross-correlations among the parameters and 

the problem non-linearity. Though this analysis is computationally very intensive (single forward 

run for this case takes more than an hour, artd the complete analysis would require more than 

1,000 forward runs), we plan to perform it in the future. 

5.5 Conclusions 
Our inverse analyses included the basin model and the Pajarito Plateau submodel as well 

as steady-state and transient simulations. An important question is which model(s) is(are) most 

important for the characterization of hydrogeological conditions in the region of LANL. 

Compared to the submodel, the basin model includes larger amount ( ~ 3 times) of 

observation data but also more model parameters(~ 2 times). This allows better definition of 

overall water balance in the Espanola basin. More importantly, it provides us with estimates for 

parameters (such as Frac.P/M, Paj.Fault, Tt and Tsf (deep,xy)), which are defined within the 

submodel but cannot be estimated by the submodel inverse analysis since their estimation errors 
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are highly correlated. Further, some of these parameters are very important for characterization 

of flow directions in the vicinity of LANL. 

The basin model defines the fluxes along the submodel boundaries. Our analysis 

demonstrates that there is uncertainty in these fluxes (especially regarding the West boundary) 

due to uncertainty in the parameter estimates in the basin model. Therefore, we would need to 

improve the certainty of these parameters. This analysis would not possible without the basin 

inverse model. 

For the submodel, the transient data proved to be very important in the inverse analysis. 

We plan to incorporate additional transient data (currently available), which we hope to further 

improve our estimates. 

Currently we have different estimates for recharge parameters obtained by submodel and 

basin-model inversions. The flow directions in the vicinity of LANL are very sensitive to the 

recharge and, therefore, we should perform further analysis on the recharge estimates and resolve 

the discrepancy between submodel and basin-model inversions. 

For the basin model, there are uncertainties in the inverse estimates of Basement, P/M, 

Tt, Frac.Tt, Tbl, Tsf(deep,xy), Tsf(deep,z), Tb(south), AF fault, Tst(Poj., z), and Ancha(z). 

Those are due to both low model sensitivity and cross-correlations among estimation errors. The 

(transient) submodel significantly improves the estimation quality of Tb 1; in a lesser degree, 

there is also improvement in Tsfuv(xy) estimate. Further development of the inverse estimates 

would require additional information (pressures, fluxes) about the Espanola basin. 
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Figure 5-4. Steady-state basin model Water level contours and model error 
(simulated- observed). 
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___ _c___ __ _ 

Figure 5-5. Steady-state basin model Water level contours and model error 
(simulated- observed). 
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Figure 5-15. Steady-state sub-model (1) Water level contours and model error 
(simulated- observed). 

Figure 5-16. Steady-state-tr sub-model (1) Water level contours and model 
error (simulated- observed). 
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6. Using chemistry data to refine the conceptual model and validate the 

regional aquifer flow model 

6. 1. Hydrologic conceptual models for the Los Alamos Area 

From the hydrologic data discussed in the previous chapters, a conceptual model for regional 

groundwater flow in the Espanola Basin has emerged in which groundwater predominantly 

recharged in relatively wet, high-elevation areas flows toward low-elevation areas, discharging 

to the Rio Grande and lower reaches of many of its tributaries. Measurements indicating artesian 

conditions and increases in hydraulic head with depth near the Rio Grande have helped to 

confirm this picture of regional groundwater flow. Although the general picture of ground-water 

flow in the Los Alamos area seems to be consistent with this regional conceptual model and has 

been established for some time (Griggs and Hem 1964); (Cushman 1965), important questions 

remain concerning details of regional groundwater flow in the Los Alamos Area. These 

questions relate to (a) the sources of groundwater, (b) groundwater flow rates and directions, and 

(c) groundwater mixing and dilution in the Los Alamos area. As discussed in the following 

sections, reliable quantification of the sustainable groundwater supply and of the risk posed by 

past laboratory activities to groundwater quality in the Los Alamos area depend on a better 

understanding of these issues. 

6.1.1. Sources of Groundwater 

The general conceptual model of groundwater waterflow in the vicinity of Los Alamos is 

shown schematically in cross-section in Figure 6-1 . The groundwater beneath Los Alamos 

National Laboratory is potentially composed of water recharged (1) in the Valle Caldera, (2) the 

Sierra de los Valle, and (3) locally, on the Pajarito Plateau. Although the hydraulic heads, as far 

as they are known, permit the flow of groundwater recharged in the Valle Caldera and the Sierra 

de los Valle toward the laboratory, the presence of ring fractures surrounding the caldera and of 

the Pajarito Fault west of the laboratory have been postulated to restrict flow to the Pajarito 
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Plateau from the west, based on the absence of elevated temperatures and high trace- element 

concentrations characteristic of caldera geothermal waters in groundwater east of the caldera 

(Vuataz et al., 1986, p. 1836, Fig. 2). The hydraulic characteristics of these faults have not been 

measured, however. 

Understanding the relative contributions of the three potential source areas to groundwater 

beneath the Pajarito Plateau is important for developing estimates of the sustainable groundwater 

supply for the Los Alamos area: if the faults significantly impede groundwater flow from west of 

the plateau, the groundwater supply is sustained only by local recharge. Conversely, if the faults 

are not significant barriers to flow, a potentially much larger catchment area and recharge 

volume sustains the groundwater supply. 

It is clear from Figure 6-1 that a well drilled on the Pajarito Plateau could sample water from 

one recharge area or another, or possibly water from several recharge areas. The relative 

amounts of water contributed to a water sample from each recharge area would depend on the 

depth and length of the sampling interval in the well and on the relative thicknesses of the- flow 

tubes originating from the different recharge areas. These thicknesses would depend on the 

relative magnitude of the flow from each of the three potential recharge areas, and hence, on the 

unknown characteristics of the faults; any permeability variations of the rock intersected by the 

well would also be expected to influence the relative contributions to the water sample from the · 

three potential source areas. 

6.1.2. Flow Rates and Directions 

The pre-development potentiometric surface indicates that, in the absence of structures or 

hydrogeologic units having permeabilities with preferred north-south anisotropy, groundwater 

flow beneath the Pajarito Plateau should be predominantly eastward toward the Rio Grande. It 

has also been suggested that the informally designated Chaquehui Formation, a north-south 

trending unit composed of relatively coarse-grained material deposited in channels incised into 

the top of the Santa Fe Group sediments by the ancestral Rio Grande, might impart a southerly 

component to groundwater flow beneath the Pajarito Plateau. However, water levels in wells 

penetrating the Chaquehui do not indicate a southerly component in the hydraulic gradient. 
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The flow rates or fluxes of groundwater beneath the Pajarito Plateau depend on the same 

factors that influence the sources of water beneath the plateau, namely, the magnitude of 

recharge in the potential source areas and the unknown hydraulic properties of the faults that 

could potentially impede groundwater flow beneath the plateau from the west. 

Linear groundwater velocities depend on the groundwater flux and on the effective porosity 

of the aquifer. Although the hydraulic characteristics of the basalts near Los Alamos are not well 

known, based on extensive data from other areas such as the Idaho National Engineering 

Laboratory (INEL) (e.g. (Magnuson and Sondrup 1998)), it is expected that the basalts would 

have relatively high permeability and low effective porosity compared to the sedimentary 

deposits in the Los Alamos area. Thus, linear groundwater velocities are expected to be 

relatively high in the basalts. Additionally, studies at the INEL (e.g. (Newman 1996)) have 

determined that sedimentary interbeds similar in composition to the sediments of the Santa Fe 

Group have a much greater tendency than the basalts to sorb radionuclides such as strontium-90 

and plutonium that have been cietected in Los Alamos area groundwater. This suggests that 

transport ofradionuclides in the regional aquifer near Los Alamos would be facilitated if these 

radionuclides reached the aquifer and flowed through the basalts. 

6.1.3. Groundwater mixing and dilution 

The total flux of groundwater beneath the plateau as well as the relative contributions from 

the three potential source areas to the groundwater also influence the fate and transport of any 

contaminants that might have been introduced into the groundwater from past laboratory 

activities. In general terms, if the flow from west of the plateau is large compared to local 

recharge, any potentially contaminated recharge on the Pajarito Plateau would tend to remain 

relatively shallow in the aquifer. In addition, flow from the west would have a relatively large 

potential to dilute any contamination at discharge locations, such as springs in White Rock 

Canyon, where the groundwater is likely to become mixed. Conversely, if groundwater beneath 

the Pajarito Plateau originates predominantly from infiltration on the Pajarito Plateau, any 
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potentially contaminated water would be transported relatively deep into the regional aquifer and 

the potential for dilution at the regional discharge zones would be less. 

6. 2. Overview of Hydrochemical and Isotopic Data for the Los Alamos Area 

In this section, the existing groundwater hydrochemical and isotopic for the Los Alamos 

area are presented. Briefly, the data considered in this report are (a) delta oxygen-18 (8180), (b) 

carbon-14 C4C), (c) chloride, and (d) tritium eH). As discussed in their respective sections, each 

species potentially contributes information regarding the source, timing and magnitude of 

recharge, rock/water interaction, flow velocities and directions, or the extent of groundwater 

mixing. Collectively, these data can help distinguish between competing hypotheses concerning 

the flow system when hydraulic data alone are ambiguous. 

The chemical and isotopic data used in the analyses that follow are listed in Table 6-1. 

The sampling locations are shown in Figure 6-2. The symbols associated with each area and 

sample type (well versus spring) in Figure 6-2 are used in later scatterplots to illustrate the 

differences and similarities in chemical and isotopic characteristics among the different areas. 

6.2.1 . delta deuterium and delta oxygen-18 

The concentrations of the heavy isotopes of hydrogen and oxygen are expressed using the 

delta (8) notation: 

8M = [ (R.ampi) R.tandard) - 1] X 1 000 permil (6-1) 

where R sample and R.tandard are the ratios of the heavier isotope to the more common isotope 

C80 /160 or 2H/H) in the sample and reference standard, respectively, and M is either 180 or 2H. 

The difference in the isotopic ratios in the sample and standard relative to the ratio in the 

standard is expressed in parts per thousand (permil) difference from the standard, which for 180 

and 2H is Vienna Standard Mean Ocean Water (VSMOW). 

Page 84, DRAFT 04/03/01 1:54PM 



One of the primary factors affecting the isotopic composition of precipitation is 

condensation temperature, which is a function of season, elevation and climate. The evidence 

for elevational trends in isotopic composition of precipitation in the Jemez Mountains and the 

Espanola Basin has been discussed in Vautaz et al. (1986) and in Keating and Goff (unpublished 

report)(1999). Although spring data reported by Vautaz et al. (1986) for the Jemez Mountains 

imply a strong elevation dependence, precipitation data is more equivocal. Nevertheless, there 

does appear to be at least a weak correlation between isotope composition and elevation of 

precipitation within the basin. From the precipitation data, the relation between b180 and ground

surface elevation is: 

b180 = -2.99- 1.043 X 10-3 
Z ft (6-2) 

where ztt is ground surface elevation, in feet. 

Data for b2H and b180 from springs and wells in the Los Alamos area from Blake et al. 

(1995) are shown in Figure 6-3 along with the global meteoric water line (b2H = 8 b180 + 10) 

(Craig, 1961) and the local meteoric water line for the Jemez Mountains (b2H = 8 b180 + 12) 

(Vautez et aL, 1986). Most of the data plot close to the global and local meteoric water lines; 

however, some of the data with heavier isotopic ratios plot to the right of these lines, possibly 

indicating some effects of evaporation. 

Calculated recharge elevations for groundwaters, based on measured isotopic ratios, have 

been presented in Blake et al. (1995) and in Keating et al. (1999). Isotopic ratios for springs 

discharging near the Rio Grande area are very similar to groundwater at most wells and springs 

on thP- Pajarito Plateau, indicating a similar recharge elevation for groundwater in both areas. 

Grou11dwater at a smaller number of wells on the Pajarito Plateau has somewhat lighter ~?H and 

o180 values that are similar to those found for springs emanating from the eastern slope of the 

Sierra de los Valles. Isotopic ratios of groundwater from wells east of the Rio Grande have a 

broad range that encompasses the isotopic ratios of water from other areas. The lightest isotopic 

values are generally found in wells east of the Rio Grande although groundwater at one well on 

the Pajarito Plateau also has very light isotopic values. 

Based on the factors known to influence the isotopic composition of precipitation and 

recharge outlined earlier in this section, and on the site-specific relation between isotopic ratios 
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and elevation given by Equation (6-2), it can be concluded that groundwater at many springs and 

wells on the Pajarito Plateau and at springs near the Rio Grande contains a component of 

recharge from precipitation that fell at ground-surface elevations lower than those of the 

precipitation which recharged the springs on the Sierra del los Valles. 

A second observation that can be made, based on Figure 3 and Figure 6 of Keating and 

Goff ( 1999), is that the isotopically lightest groundwater found in the Los Alamos area has 

values that are outside the range of isotopic ratios measured in present-day precipitation, 

including measurements made at stations high in the Sangre de Cristos. This observation 

indicates that factors other than elevation have affected the isotopic ratios of the isotopically 

lightest groundwater. A number of studies worldwide in arid regions have concluded that 

groundwater that is isotopically much lighter than present-day precipitation is "fossil" 

groundwater that originated during wetter conditions that prevailed during the Pleistocene. 

Anderholm (1994) originally proposed a Pleistocene origin for the isotopically light groundwater 

near the Rio Grande. This interpretation is supported by 14C activities for some of these 

isotopically light groundwater samples that indicate uncorrected 14C ages of 18,000 to 45,000 

years (Rogers et al. 1995). These measurements are discussed in more detail in a later section. 

The isotopically heaviest groundwater found in the Wells East of the Rio Grande group 

of samples has o2H values betweea -80 and - 75 permil, values which are similar to the o2H of 

groundwater upgradient from these wells in the Pojoaque area (Anderholm, 1994, plate 2). The 

isotopically heaviest groundwater in both groups of samples plots below the local meteoric water 

lines, indicating the water in these areas may have been partly evaporated. Based on numerical 

modeling by Hearne (1985), shallow groundwater in the Pojoaque area is estimated to undergo a 

large amount of evapotranspiration because of its proximity to land surface (Anderholm, 1994, p. 

34). 

The variation of 8180 for springs and groundwater in the Los Alamos area are shown in 

map view in Figure 6-4. In map view, the isotopic ratios in a downgradient direction are 

variable, with ( 1) predominantly light isotopic ratios in the high-elevation springs in the Valle 

Caldera and Sierra de los Valle, (2) somewhat heavier isotopic values in springs on the Pajarito 

Plateau and west of the Rio Grande, and in most wells on the Pajarito Plateau, and (3) 

isotopically values in some Pajarito Plateau wells close to the Rio Grande that are comparably 

light to the values of the springs west of the Plateau. These variations are consistent with a 

Page 86, DRAFT 04/03/01 1:54PM 



conceptual model of flow in which groundwater recharged at high elevations west of the Pajarito 

Plateau is supplemented by lower elevation recharge on the Plateau. The lower elevation 

recharge constitutes most of the discharge of the springs west of the Rio Grande, whereas the 

higher elevation recharge is tapped by deep wells as it flows toward the Rio Grande. 

6.2.2. Carbon-14 

The isotopes carbon-13 (13C) and carbon-14 C4C) are useful for identifying the sources 

of carbon in groundwater and for estimating groundwater age, respectively. A knowledge of the 

sources of carbon in groundwater is helpful in correcting groundwater 14C ages for water/rock 

interactions, such as calcite dissolution, in which the groundwater incorporates carbon that is 

depleted in 14C compared to the water itself. Measurements of groundwater b13C and 14C 

typically reflect the isotopic composition of the dissolved inorganic carbon (DIC), which is 

composed of C02<•q)' HC03·, and COt. HC03- is the dominant inorganic carbon species between 

pH values of 6.4 and 1 0.3, with C02<aq) and CO/" the dominant species at lower and higher pH 

values, respectively. 

Carbon-14 activities of groundwater can be used to estimate the length of time the 

~roundwater has been isolated from the atmosphere, where 14C is produced by the neutron 

bombardment of nitrogen and release of a proton. The 14C is subsequently oxidized to 14C02(g) ' 

incorporated into plant and animal tissue, and respired by plants in the soil zone. Once isolated 

from the atmosphere, 14C activities decrease by radioactive decay. 

The 14C age (or "residence time") of groundwater can be calculated as: 

(6-3) 

where t 112 is the half-life of 14C (5,730 years), 14Ao is the initial 14C activity of the groundwater 

sample prior to radioactive decay, and 14A is the 14C activity of the water sample. If no dilution 

of the 14C of the water sample has taken place because of calcite dissolution, 14A0 is taken as 100 

percent modem carbon (pmc), which is set as the 14C activity of the atmosphere C4Aarm) in 1895, 

prior to substantial dilution of atmospheric 14C caused by the combustion of fossil fuels. 
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Although evidence from tree rings and marine corals indicates that the 14C activity of the 

atmosphere has been up to 40% higher at times during the last 30,000 years ((Clark and Fritz 

1997), Fig. 8-4), it is generally assumed in groundwater studies that atmospheric 14C activities 

have remained constant. If evidence indicates that 14C dilution by carbonate minerals (or old 

C02 <~> in thick unsaturated zones) has occurred, 14A0 is set to a value less than 100 pmc that 

reflects the magnitude of that dilution. A number of techniques are available to correct the 14C 

ages of groundwater for these effects. Most of these techniques make use of the b13C of soil gas 

and carbonate minerals, element mass-balance techniques, or a combination of these approaches, 

to estimated the amount of mineral carbon in the water sample (Clark and Fritz, 1997, chapter 8). 

Carbon-14 data for the Los Alamos area have been published by Rogers et al. (1995), 

along with calculated minimum and maximum groundwater 14C ages. Maximum ages were 

calculated using the radioactive decay equation and assuming that no isotopic dilution of the 

groundwater 14C activity from calcite dissolution had occurred. Minimum ages were calculated 

by assuming that dilution of groundwater 14C by calcite dissolution had occurred and that the 

amount of dilution could be estimated from the 813C of the water samples. 

In appendix D of this report, evidence is presented regarding the need to correct 

groundwater 14C ages in the Los Alamos area, and the published groundwater 14C ages are re

interpreted in light of this evidence. An areal plot of these b13C-corrected 14C ages (Fig. 6-5) 

shows that they are generally two to three thousand years older than the minimum groundwater 
14C ages shown in Rogers et al. (1995, Fig. 7), but otherwise, the two maps of groundwater 14C 

age are very similar. In both maps, groundwater age increases rapidly toward the Rio Grande. 

This increase in age is possibly the result of the upward flow of groundwater with deep, long 

flowpaths from the Sierra de los Valle area, or areas further west, toward discharge locations 

near the Rio Grande (Fig. 6-1 ). 

6.2.3. Tritium 

Tritium CH) is produced naturally in the atmosphere as a result of the bombardment of 

nitrogen by neutrons in cosmic radiation. As a result of the continuous natural production of 3H 

in the atmosphere and its removal from the atmosphere by precipitation, by diffusion into surface 
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water, and by decay, a steady-state concentration of 6 to 10 tritium units (1 tritium unit or TU = 1 
3H atom in 10 18 hydrogen atoms) existed in the atmosphere prior to atmospheric nuclear weapons 

tests, depending on latitude. High neutron fluxes associated with atmospheric testing of nuclear 

weapons in the 1950's and early 1960's resulted in large increases in atmospheric concentrations 

of 3H. The peak concentration of 3H in precipitation measured in the spring of 1963 at Ottawa, 

Canada, exceeded 6000 TU (Clark and Fritz, 1997, p. 174-178). High concentrations of 3H are 

also associated with steam and water releases from nuclear power plants, creating regions of 

elevated 3H concentrations in the atmosphere near these facilities. 

In the Los Alamos area, naturally occurring background levels of 3H prior to weapons 

testing were estimated to average about 6 TU (Blake et al. 1995). Following atmospheric 

nuclear weapons testing, the mean annual value of 3H in New Mexico precipitation was as high 

as 2800 TU in 1963 (Vuataz et al. 1984). Since atmospheric testing of nuclear weapons was 

halted after the Nuclear Test Ban Treaty in 1963, concentrations of 3H in precipitation in the 

l!orthem New Mexico have decreased to about 10 TU (Blake et al, 1995, p. 32). 

Tritium has a halflif~ vf 1~.43 years. Most groundwater 3H data in the Los Alamos arr::a 

were collected ·between 1990 and 1993 (Rogers et al., 1995, Table 2; Blake et al., 1995, Table 4). 

Because of radioactive decay, grouudwater with a 3H concentration of 6 TU that was recharged 

prior to 1950 would have had a concentration less than 0.6 TU by the early 1990's. Therefore, 

groundwater with a 3H concentration greater than 0.6 TU has likely been mixed with water that 

was recharged since 1950. Similarly, groundwater recharged in 1963 with a 3H concentration of 

2800 TU would have had a 3H concentration of about 550 TU by the early 1990's. Thus, 

groundwater with a 3H concentration higher than about 550 TU most likely has been 

contaminated by 3H from local Laboratory activities. The presence of many local sources oeH 

in the Los Alamos area make it difficult to determine from the 3H concentration alone whether 
3H concentrations above 0.6 TU (but below 550 TU) are indicative of local contamination or a 

result of the globally elevated atmospheric concentrations oeH existing since 1950. However, 

in either case, groundwater 3H concentrations greater than about 0.6 TU indicate a component of 

recent or "post-bomb" recharge in the groundwater. These calculations assume that recent 

recharge has not mixed with older water in the aquifer, either as a result of hydrodynamic mixing 

or mixing in the well bore during sampling. Groundwater containing some post-1950 recharge 
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could have a 3H concentration less than 0.6 TU, depending on the extent of dilution of the 

recharge by older groundwater in the aquifer. 

Tritium data for the Los Alamos area were summarized by Blake et al. ( 1995) and by 

Rogers et al. ( 1995). Rogers et al. ( 1995) reported that the detection limit for trace-level 3H 

measurements is about 1 pCi/kg H20 or about 0.3 TU (1 TU=3.2 pCi/kg H20). Because the 

actual 3H concentrations of groundwater with reported 3H concentrations less than 0.3 TU are 

statistically not different from zero, these data are not discussed further in this summary. 

Elevated 3H concentrations have been reported in alluvial groundwater and in springs that 

discharge from perched systems. Tritium concentrations of several tens to thousands of tritium 

units were measured in perched-water zones at Test Wells lA and 2A in Pueblo Canyon, LADP

J and Basalt Spring in Los Alamos Canyon, DP spring in DP Canyon. The perched-water 3H 

concentrations at wells TW-2A, LADP-3, and DP spring are substantially in excess of 550 TU 

(Rogers e! al., 1995, Table 2). Rogers et al. (1995, p. 411) suggested that most of the high 3H 

concentrations could be attributed to known 3H sources associated with past or present 

Laboratory activities. Well LADP"'-3 is downgradient from the Omega reactor, which is known 

to have been leaking tritiated cooling water. The interpretation that Laboratory sources oeH 

are responsible for the high 3H concentrations is, in some cases, supported the presence of other 

environmental indicators such as sulfate, nitrate, phosphate, chlorate, and lead at concentrations 

.indicative of anthropogenic inputs. Water samples from Basalt Spring and Test Wells 1, lA, and 

2A each had concentrations above background for one or more of these constituents (Blake et al., 

1995, Figs. 6-10, Table 3). 

Concentrations of tens to hundreds of tritium units, clearly indicative of recent recharge, 

are also present in the regional aquifer at (1) Test Well 1 (TW -1) in Pueblo Canyon near the 

confluence with Los Alamos Canyon, (2) Test Well3 in Los Alamos Canyon, (3) former 

observation and water supply wells LA-lA and LA-2 (4 TU), located in Los Alamos Canyon 

near the Rio Grande, and (4) Test Well 8 in Mortandad Canyon (Rogers et al., 1995, p. 411). 

Trace-level 3H concentrations between 0.5 and 1 TU were present in groundwater at wells DT -9 

and DT-10, located on a mesa between Water and Ancho Canyons (Rogers et al., 1995, Table 2) 

and at the Guaje 6 (G-6) well in Rendija Canyon (Blake et al., 1995, Table 4). In some cases, an 

obvious up gradient local source of 3H was present that likely contributed to the high 3H 

concentrations in the groundwater (Rogers et al., 1995, p. 411). Discharge from the radioactive 
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liquid waste treatment plant about a mile upstream from TW -8 in Mortandad Canyon is a likely 

source for the high 3H concentrations in groundwater at this well. Springs in White Rock 

Canyon have 3H concentrations ranging from 0.01 TU at Spring 6a to 5.47 TU at Doe Spring 

(Blake et al. , 1995, Table 4). Springs from the White Rock Canyon area with 3H concentrations 

of about 0.6 TU or greater include Springs 2, 3, 4a, 6, 7, 8, 8b, 9a and Ancho and Doe Springs. 

For some of these springs, 3H concentrations greater than 0.6 may be indicating that the water 

that recharged these springs is less than 50 years old. However, springs 6, 7, 8, 8b, and 9a and 

Ancho and Doe Springs are downgradient from TA-33, where 3H concentrations in an effluent 

drain were measured in excess of 1500 TU (Blake et al., 1995, Table 4.) Therefore, it is possible 

that the slightly elevated 3H concentrations at these springs resulted from the mixing of a small 

amount of highly tritiated recharge with older, 3H-free groundwater, despite the absence of other 

evidence for LANL-related contamination (e.g. nitrate, chlorate, etc) at these springs (Blake et 

al., 1995, Figs. 6 to 1 0). 

Springs and surface water upgradient from LANL in the Valle Caldera and Sierra de los 

Valle generally have 3H concentrations weli above the detection limit of0.3 TU (Blake .et al., 

! 995, Table 4) indicating that they are su&tained by post-1950's precipitation. An interesting 

exception is Frijoles Spring #49, which is reported as 3R-free. 

Wells on the San Ildefonso Pueblo, which includes wells in the "Rio Grande Area Wells" 

and "Wells East of the Rio Grande" groups of this report, provide several groundwater samples 

iu which 3H concentrations are several to several tens oftritium units (Blake et al., 1995, Table 

4). Many of the same wells having groundwater 3H concentrations in this range also have high 

s~llfate or nitrate concentrations which Blake et al. (1995, Figs. 6 and 7) attributed to fertilizer 

use and livestock grazing. Although a Laboratory source for the 3H concentrations at some of 

these wells cannot be completely ruled out, the presence of these other constituents indicates that 

irrigatien water may be presently recharging the regional aquifer in the San Idlefonso Pueblo 

area . 

In summary, there are some locations in the regional aquifer beneath LANL where 3H 

concentrations are much higher than would be expected for pre-1950's recharge. It is likely that 

the highest 3H concentrations are associated with Laboratory releases of 3H into the environment. 

Some intermediate groundwater 3H concentrations may also be attributable to Laboratory 

sources, based on the presence of other indicators of anthropogenic impact. Low-level 3H 
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concentrations in the regional aquifer above 0.6 TU that may or may not be associated with 

Laboratory activities are present in some wells beneath the Pajarito Plateau and in springs in 

White Rock Canyon. Collectively, the 3H data demonstrate that recharge to the regional aquifer 

has taken place beneath the Pajarito Plateau in the last 50 or so years. Rogers et al. (1995, p. 411-

412) suggested a conceptual model for 3H transport wherein 3H from known Laboratory sources 

seeped through alluvium in the canyon bottoms to intermediate perched zones and, finally, to the 

regional aquifer. A similar conceptual model for water transport in other canyons on the Plateau 

seems reasonable. 

6.2.4. Chloride 

Chloride concentrations in groundwater are primarily controlled by chloride 

concentrations in recharge, by rock-water interactions, and by geothermal processes. 

Concentrations in recharge, in tum, can be controlled by evapotranspiration and/or 

anthropogenic influences. ln the absence of anthropogenic and geothermal effects, chloride 

concentrations in groundwater are generally related to the concentration of Cl- in precipitation 

and the concentration increase that infiltrating water undergoes due to evapotranspiration in the 

root zone before the water reaches the water table to become recharge. The relation between 

precipitation rates (P), recharge rates (R) and Cl" concentrations is expressed by the chloride 

mass-balance equation 

(6-4) 

where Cp and CR are the Cl- concentrations in precipitation and recharge, respectively. The 

average c1· concentration of precipitation in the Santa Fe area between November, 1987 and 

March, 1989 was calculated to be 0.29 mg/L (Anderholm, 1994, p. 18). Equation (6-4) assumes 

that the only c1· arriving at the ground surface is the Cl- contained in precipitation at that point. 

Thus, without further modifications, Equation (6-4) does not consider the c1· arriving at or 

leaving from a particular location because of surface runoff. Redistribution of chloride due to 
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surface runoff is expected to be a particularly significant process along arroyos and canyon 

bottoms. 

In the Espanola Basin as a whole, anthropogenic influences on chloride in recharge 

include road salting and septic tank effluent in the Santa Fe area (Anderholm, 1994, p. 31) and 

agriculture in the San Ildefonso Pueblo area (Blake et al. , 1995). Geothermal processes that 

affect chloride concentrations are evident in the Valles Caldera and Ojo Caliente areas (Goff and 

Grigsby. 1982; Vuataz et al. 1984). Because of the absence of chloride (Cl") bearing minerals in 

local aquifers, rock-water interactions are presumably negligible and thus c1· ions are expected 

to behave conservatively in groundwater in the basin. 

Chloride concentrations of springs in the Valles Caldera and Sierra de los Valle are 

between about 2 and 14 mg/L (Fig. 6-6). Groundwater on the Pajarito Plateau generally has c1· 

less than 4 mg/L, although groundwater at a few wells and springs in the northeast comer of the 

LANL has c1· concentrations of several tens of milligrams per liter. Based on the high 

concentrations of trace elements typical of the geothermally heated water in the Valle Caldera, 

the high CI· concentration of groundwater from wells LA-1 b and LA-6 have been attributed to 

the upwelling along faults of geothermally-heated water from deep Paleozoic ro~ks in the area 

(Goff and Sayer. 1980). However. this mechanism would not explain the high c1· concentrations 

of perched springs in the area. Springs in the Rio Grande Area of c1· have concentrations less 

than 4 mg/L in the south and between 4 and 8 mg/L further north along the Rio Grande. 

Groundwater in the Rio Grande Area Wells and Wells East of the Rio Grande has highly variable 

c1· concentrations, ranging from a few to several hundred milligrams per liter. Some of the 

higher c1· concentrations of groundwater in these groups may have been caused by the return 

flow of irrigation water or leakage of septic tank effluent, as indicated by the high nitrate 

concentration in some groundwater from these areas (Blake et al., 1995). A similar cause was 

invoked to explain some of the high c1· concentrations ofupgradient groundwater in Pojoaque, 

where evapotranspiration of shallow groundwater might also have increased groundwater c1· 

concentrations (Anderholm, 1994, p. 34). 

6.3. Summary and Conclusions 

Page 93, DRAFT 04/03/01 1:56PM 



Tritium data from the Los Alamos area show that perched and regional groundwater with 

tritium concentrations indicative of local sources for the tritium(> 550 TU) exist in the lower 

reaches of Los Alamos, Pueblo, and Mortandad Canyons. Facilities that produced or used 

tritium presently exist or formally existed upstream from these areas in the same canyons. 

Elsewhere, groundwater from perched and regional aquifers having moderately high(< 550 TU) 

tritium concentrations are associated with nitrate, chlorate and other chemicals that have 

anthropogenic sources, indicating that Laboratory activities may have been a cause of these 

elevated tritium concentrations as well. Tritium concentrations are greater than 0.6 TU in low 

elevation springs near the Rio Grande and in some wells that tap the regional aquifer, indicate 

that these spring and well waters either contain a small amount of highly tritiated water 

discharged from laboratory sources or recharged naturally when atmospheric concentrations of 

tritium were high, or else that these waters are composed water that was dominantly recharged 

since 1950. The tritium data indicate that recharge along canyon bottoms on the Pajarito Plateau 

is likely pathway for chemicals associated with Laboratory activities to enter the regional 

aquifer. Conversely, chloride and stable isotope studies of pore water in the unsaturated zone 

beneath the mesa tops have indicated low or negligible recharge in these settings (Newman 

1996). Therefore, numerical models ofthe regional aquifer system should include focused 

recharge along those canyons where stream-gage measurements indicate substantial stream

channel losses or where tritium data demonstrate the presence of recent recharge to the regional 

aquifer. 

Groundwater carbon-14 data were corrected for isotopic dilution by calcite with an 

assumed o13C value of --4.6 permil, similar to the o13C value measured for fracture-filling calcite 

from the unsaturated-zone by Newman ( 1996). Contour plots of these corrected groundwater 14C 

ages in plan view appear to show a rapid increase in groundwater age in a downgradient 

direction in the northeast part of the Laboratory, a trend that could be interpreted as indicating a 

decrease in groundwater velocity in this area. In this case, if groundwater flow is at steady-state, 

decreases in groundwater velocity could only be caused by substantial downgradient increases in 

porosity. More likely, the apparently abrupt rapid increase in groundwater age results from the 

upwelling of deeper, older groundwater toward the Rio Grande, the greater depth of the wells in 

this area, and the difficulty of portraying three-dimensional data in just two dimensions. 
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6.4. Simulations of Hydrochemical and Isotopic Tracers with FEHM 

6.4.1. Introduction 

The flow models described in previous sections were calibrated solely on the basis of 

hydraulic heads and estimates of groundwater discharge to rivers and streams in the Basin. As a 

way of evaluating the reasonableness of these models, as well as the generalized recharge model 

that serves as an important boundary condition, we simulated the transport of several naturally 

occurring isotopic and geochemical tracers, including 180 , Cl-, 14C, and 3H. The simulations 

approximated the steady-state distribution of each of these species at the basin scale. These 

tracers are particularly useful because they generally do not interact with the aquifer rocks and, 

therefore, retain the chemical signature of recharge water (in the case of 180 and en or, because 

of radioactive decay, provide some indication of groundwater age C*C, and 3H). 

As described earlier, 180 is part of the water in precipitation and naturalJy enters the 

groundwater system with recharge . At temperatures less than those associated with geothermal 

reservoirs, the _ 180 of groundwater is generally not measurably affected by water/rock 

interaction, so it can be considered a conservative tracer once in the groundwater system. As 

discussed above, the _ 180 of precipitation depends on ground-surface elevation, which varies 

between about 12,500 and 5,400 feet within the Basin. This pronounced topographic relief 

results in large measured contrasts in the _ 180 of groundwater in the Basin, contrasts that 

potentially can be exploited to evaluate both the assumed elevation distribution of recharge used 

in the groundwater model and the simulated flow directions taken by the recharge once in the 

regional aquifer. 

In non-geothermal areas and in those areas of the Espanola Basin not affected by human 

activities, groundwater Cl- concentrations are assumed to reflect the degree to which infiltrating 

water in the soil zone becomes concentrated by evapotranspiration before reaching the water 

table to become recharge (see section "Major Ions"). The Cl" concentrations in the recharge and 

precipitation and the precipitation and recharge rates are related through the chloride mass

balance equation. The CI· concentration of groundwater therefore indicates the magnitude of the 
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recharge where the groundwater entered the aquifer and, together with the _ 180, provides another 

check on the assumed distribution of recharge and on flow directions taken by that recharge. 

The transport simulations of 14C of provide an indication of the residence· times of the 

groundwater in the regional aquifer as the groundwater moves from the recharge toward the 

discharge areas. A comparison between groundwater residence times estimated from simulations 

of 14C transport and corrected groundwater 14C ages based on measured 14C activities provides a 

check on the simulated rates of groundwater movement, and indirectly, of recharge rates. Unlike 

the steady-state simulations of _ 180 and Cl- transport, however, the steady-state distribution of 
14C in the aquifer depends on the effective porosities of the hydrogeologic units encountered 

along each flow path. This sensitivity arises for 14C transport because 14C undergoes radioactive 

decay as it moves through the aquifer; the 14C activity at a point in the aquifer thus depends on 

residence time of the groundwater, which, in turn, is a function of both the water in storage and 

the groundwater flow mtes along the flowpath. Although the transport simulations for 14C are 

more complex than the simulations of _ 180 and Cl- because additional parameters must be 

considered, the 14C simulations also provide an opportunity to calibrate the porosity values of the 

aquifer materials, provided that enough confidence has already been gained in the recharge rates 

· and flow directions from the simulations of the other environmental tracers. 

Tritium transport was simulated because 3H is an indicator of very young groundwater and 

its presence in the aquifer above its detection limit of 0.3 TU indicates that post-1950 recharge 

has reached the aquifer. In the aquifer beneath LANL, there are three possible sources of tritium 

in groundwater: atmospheric 3H, either naturally occurring (6 TU in precipitation) or post

nuclear-weapons testing and local discharges oeH from past LANL operations. As a first step, 

we simulated the expected concentrations of naturally-occurring 3H to determine if flow rates 

into and away from recharge areas in the model are realistic. The results of these simulations can 

be compared to 3H data from local groundwater only in a qualitative way. For a more 

comprehensive study of 3H, these simulations should be extended in the future to include 

anthropogenic sources of 3H. 

6.4.2. Boundary Conditions for Transport Simulations 
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Recharge (water table) boundary 

A 14C activity of 100 pmc and 3H concentration of 6 TU were chosen to reflect the long

term values of 14C and 3H in precipitation that prevailed prior to the onset of nuclear-weapons 

testing in the 1950's. These values of 14C and 3H may be reasonable for recharge in many places 

in the Espanola Basin where the depth to water is small and unsaturated zone residence times are 

short, such as canyon bottom recharge. However, these values would not be appropriate for 

mesa top recharge on the Pajarito Plateau, where chemical evidence (e.g. (Newman 1996)) 

indicates unsaturated zone residences times on the order of several thousands of years. 

Therefore, our assumed water table boundary conditions are only valid if recharge through mesa 

tops is negligible compared to canyon bottom recharge. 

The largest inflow water budget component of the basin model is diffuse recharge. 

Therefore, for conservative tracers ('so and Cl") the hydrochemical and isotopic characteristics 

we specify for diffuse recharge will dominate the simulated hydrochemical and isotopic 

characteristics of the regional aquifer. The _'so of the recharge at each node along the upper 

smface of the model domain was estimated using the regression equation from Keating and Goff 

(1999) and the ground-surface elevation at the node. In the c1· transport simulations, the c1· 

concentration of the recharge at each node along the upper surface of the model was estimated 

using the chloride mass-balance equation (Equ. 6-4), the precipitation and recharge rates 

assumed for the ground-surface elevation at each of these nodes, and the average c1· 

concentration in precipitation of0.29 mg/L measured by Anderholm (1994) at Santa Fe airport. 

The simulations of these environmental tracers assume that their concentrations in the 

recharge water have been constant for at least as long as the oldest water in the Basin, which has 

been estimated to be 45,000 years (Table D-1). There is evidence from elsewhere in the 

southwest (e.g. (Tyler et al. 1996 ; Spaulding 1983 ; Winograd et al. 1992)) that climatic 

variations in the past 100,000 years have caused dramatic shifts in temperature, precipitation and 

recharge rates, with accompanying shifts in the stable isotope composition of precipitation and, 

presumably, in the CI· concentration of recharge. Additionally, there is evidence that in the past 

30,000 years the 14C activity of meteoric water has been as much as 40 percent higher and as 

much as 4 percent lower than modem values (1 00 pmc) (Clark and Fritz, 1997, Fig. 8-4 ). The 

simulations presented in the following sections do not consider these complexities, primarily 
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because of a desire on the part of the authors to keep these preliminary investigations into the 

usefulness of these hydrochemical and isotopic data relatively simple. However, potential or 

likely changes in the values of the simulated environmental tracers due to climate change and 

other factors will be kept in mind when comparing the simulation results with the data. 

Lateral boundaries and rivers 

Most of the lateral boundaries of the Espanola Basin are treated as no-flow in the 

groundwater model either because the model boundary coincides with a topographic divide, or 

because the boundary of the model domain was drawn parallel to hydraulic gradients in certain 

areas. For these no-flow boundaries, no chemical boundary conditions need to be specified. 

Likewise, chemical boundary conditions are not specified at nodes where groundwater 

discharges, such as most of the river reaches specified in the model and the southern lateral 

boundary (adjoining the Albuquerque basin). 

There are relatively small amounts of water entering th~ regional aquifer model as inflow 

along northern boundary and from small areas adjacent to the Chama River and Rio Grande, and 

from recharge along the channels of the Rio Tesuque and Santa Fe River adjacent to the Sangre 

de Cristo Mountains. For all these inflow nodes, we assume the following chemical 

characteristics: (1) 14C activities are 100 pmc; (2) _'so values are -12 per mil, except along the 

northern boundary of the basin, where the _'so of inflow equals -16 per mil; (3) Cl

concentrations are 2 mg/L; and (4) 3H concentrations are 6 TU. The _'so and the Cl

concentrations of surface water and associated shallow groundwater draining the Sangre de 

Cristo Mountains were estimated to have these values, based on data and analyses presented by 

Anderholm (1994, Table 4, p.33) . These _ 180 values and c1· concentrations were extrapolated to 

other surface water in the basin, as well as to shallow groundwater associated with the Chama 

River and Rio Grande where these rivers entered the basin. Groundwater inflow along the 

northern boundary of the model was given a _' so of - 16 per mil primarily to distinguish this 

groundwater from other groundwater recharged within the Espanola Basin and allow the 

movement of the groundwater inflow to be traced as it moved through the Basin. 
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6.4.3. Results of Numerical Simulations using FEHM 

Carbon-14 transport simulations 

Carbon-14 transport in the regional aquifer was simulated using the porosity values given 

in Table 6-1 and an assumed initial 14C activity of 100 pmc. The results of this simulation are 

given in Figures 6-7a and 6-7b. These figures show that 14C activities are high at the water table 

in the high elevations recharge areas along the perimeter of the basin and along the lower parts of 

some streams such as the Santa Fe and Santa Clara Rivers that are predicted by the groundwater 

model to be recharging the aquifer. Compared to these areas, much lower 14C activities are 

predicted in the deeper parts of the aquifer (Fig. 6-7B) and near discharge areas at the Rio 

Grande and along the lower parts of most other streams. 

At each node in the model, the simulated 1"C activities wf!re converted to age using the 

radioactive decay law: 

(6-5) 

where Tyears is the groundwater age in years, T 111 is the half-life of 14C (5,730 years), !n is the 

natural logarithm, and 14Asim is the simulated 14C activity at the node in pmc. Calculated 

groundwater ages are shown in Figures 6-8A through 8E. Groundwater ages in the recharge 

areas are younger than 5,000 years. The simulated groundwater ages are between 5,000 and 

15,000 years at the water table near the Rio Grande, but increase to greater than 50,000 with 

increasing depth beneath the river. Some of the oldest shallow groundwater in the Espanola 

Basin is predicted to be present beneath the Pajarito Plateau north of Los Alamos National 

Laboratory (Fig. 6-8D). Beneath LANL, however, the simulated groundwater age at the water 

table is generally less than 10,000 years, with groundwater age increasing rapidly with increasing 

depth (Figs. 6-8B, 8D, and 8E). 

The pattern of groundwater ages beneath the Pajarito Plateau was examined in the 

context of the simulated hydrogeologic setting for the Plateau and nearby areas. The distribution 

of hydrogeologic units and their calibrated permeabilities are shown for vertical cross-sections 
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along y = -127,000 m andy= -130,000 min Figures 6-9A and 9B, respectively. The cross

section along y = -127,000 passes along the northern boundary ofLANL and through the LA

wellfield, and the cross-section along y = -130,000 m passes through the southern part of LANL 

A comparison of the groundwater ages shown in Figures 6-SB and 8C with the distribution of the 

hydrogeologic units and their permeabilities shown in Figures 6-9A and 9B provides an 

explanation for the complex distribution of calculated groundwater ages beneath LANL. 

In the groundwater flow model, the low permeability of the Pajarito Fault Zone greatly 

impedes groundwater flow from the Valles Caldera and the Sierra de los Valle to the Pajarito 

Plateau. In cross-sections along both y = -127,000 m and --130,000m, young groundwater 

recharged west of the Pajarito Fault Zone in the Valles Caldera and upper Sierra de los Valle first 

moves rapidly downward in the high permeability, low porosity Tschicoma Formation and then 

moves slowly eastward across the fault zone. Young groundwater recharged along the lower 

Sierra de los Valle along the western margin of LANL probably results in most of the shallow 

young groundwater found beneath LANL. 

Along y = -127,000 m, the young groundwater recharged along the lower Sierra de los 

Valle east of the Pajarito fault Zone moves from the Tschicoma Formation through a wedge of 

Chaquequi Formation and into the high permeability basalt units Tb1 and Tb2; generally, 

relatively older shallow water is associated with the lower permeability Chaquequi Formation 

and the western Santa Fe Group sediments. The high groundwater velocity through the basalts is 

a function of both their high permeability and low porosity. Where the relatively young water 

that had been channeled through the basalts encounters the Santa Fe Group sediments at the 

eastern margin of the basalts, the water spreads out vertically throughout the upper part of the 

sediments and the groundwater flux slows, as indicated by the relatively rapid increase in 

groundwater age between this point and the Rio Grande. West of the Rio Grande, most of the 

oldest water(> 50,000 years) is associated with the deep, low permeability Paleozoic/Mesozoic 

formations beneath a 1200 m elevation, the deep low permeability Santa Fe Group sediments 

beneath a 600 m elevation, and the lower part of the Chaquequi Formation, whose calibrated 

permeability is quite low (2.31 x 10·'5 m2
) . East of the Rio Grande, the oldest water is within 

the deep Paleozoic/Mesozoic Formation and deep Santa Fe Group sediments. Along this cross

section, most of the groundwater discharging to the Rio Grande seems to be originating from the 

eastern part of the Basin, as indicated by the young age for the groundwater east of and just 
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beneath the river. This conclusion is consistent with the approximately seventeen times greater 

permeability estimated for the Pojoaque area Santa Fe Group sediments compared to the Santa 

Fe Group sediments located west of the river (Fig. 6-9A). 

Along cross-section y = -130,000 m, the Puye Formation extends eastward from the 

Pajarito Fault Zone along the top of the regional aquifer. The approximately four times higher 

permeability estimated for the Puye Formation compared to the Chaquequi Formation facilitates 

the eastward movement of young groundwater from the Sierra de los Valle and causes th~ 

shallow groundwater beneath LANL to have a somewhat younger simulated age near the river 

than in the cross-section along y = -127,000, where the Puye Formation was absent. Otherwise, 

many features of the age distribution along y = -130,000 mare similar to those found along y =-

127,000 m and have similar causes. Along y = -130,000 m, the contra&t in the ages of 

groundwater found east and west of the Rio Grande is not as pronounced as it was for Y =-

127,000 m, probably because in this area of the model, the Rio Grande is contained entirely 

within the western Santa fe Group sediments; the high permeability Pojoaque area Santa Fe 

Group sediments do not drain directly to the Rio Grande along the southem cross-section. 

The anomalously old water found at the water table north of LANL on the Pajarito 

Plateau (Fig. 6-8D) may be due to the greater modeled thickness of fault zone in this a.rea. The 

greater modeled thickness of the fc:ult zone in this area (2 .5 km) compared with areas west of 

LANL ( < 1 km) results ill a greater hydraulic impedance for the fault zone north of the LANL, 

with accompanying decreases in the amount of t1ow across the Pajarito Plateau from areas west 

of the fault zone. The increase in the modeled width of the Pajarito Fault Zone north ofLANL is 

related to changes in nodal spacing and in the trend of the fault zone north of LANL, rather than 

reflecting actual changes in fault zone width 

Comparison of simulated and measured groundwater ages 

Simulated groundwater ages calculated with the 14C transport model were compared with 

the uncorrected 14C ages and the 14C ages corrected with the _ 13C method (_13Ccalcite = -4.6 per 

mil) (Fig. 6-1 0). The simulated ages were caiculated using the radioactive decay law and the 14C 

activities of nodes in the model that corresponded to the screened intervals of the wells in which 

groundwater 14C was measured. Because the 14C transport simulations did not consider chemical 
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reactions such as calcite dissolution that would have diluted the simulated groundwater 14C 

activities, the simulated ages essentially represent the corrected ages and are more directly 

comparable to the _ 13C-corrected groundwater 14C ages calculated from the measured 14C 

activities rather than the uncorrected ages. However, since the 14C-age correction model also 

involves some uncertainty, these uncorrected groundwater 14C ages are also shown for 

comparison with the simulated groundwater ages. 

For several of these wells (0-4, PM-3, PM-1, and PM-5), the simulated ages at various 

depths corresponding to the screened intervals showed considerable variability. Direct 

comparison between the simulated and measured ages is difficult for these wells because the 

average simulated age of water entering the well would depend on the relative volumes of water 

c;ontributed by different depth intervals to the well. Likewise, the groundwater ages calculated 

from the measured 14C activities probably also reflect the relative amounts of different-aged 

groundwater flowing to the well. In the previous section, it was shown that more permeable 

hydrogeologic units generally had younger groundwater ages than low permeability units at 

comparable depths. Based on this observation, it is likely that if flow to each we11 had been 

simulated to determine the flux-weighted average age, the resulting flux-weighted age would be 

shifted toward the younger simulated ages in each screened intervaL Based on this reasoning, 

the simulated results for wells PM-5, DT-5A, 0-4, PM-3, PM-1 are considered to be consistent 

with the corrected and uncorrected ages calculated from the measured 14C activities. The 

simulated groundwater 14C ages for wells G-5 and LA-lA are slightly older than the corrected 

ages calculated from the measured 14C activities. In contrast, the simulated groundwater ages at 

the Eastside and Westside Artesian Wells, and at well LA-lB underestimate the groundwater 

ages estimated from the measured 14C activities. Based on its high concentrations of c1· and of 

trace elements associated with geothermal water in the Valle Caldera, Goff and Sayer ( 1980) 

hypothesized that the groundwater at well LA-lB had risen up from great depths along faults in 

the area of the well (see section "Trace Elements"). Similarly, upwelling of deep, old 

groundwater along faults might explain the large ages of groundwater at the Westside Artesian 

Well, where the measured c1· concentration was 354 mg/L. If upwelling of deep groundwater 

along faults is the cause of the great ages of the groundwater at well LA-lB and the Westside 

Artesian Well, it is likely that the groundwater model would require a transmissive fault in the 

vicinity of these wells in order to match the large 14C age of groundwater at these wells. 
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Results of delta oxygen-18 transport simulations 

The results of the _ 180 transport simulations are shown in Figures 6-llA through 6-llF. 

At elevations above about 6,900 feet, the patterns in the _ 180 at the water table (Figs. 6-llA and 

6-llD) reflect the _ 180 of the recharge, as determined from the linear regression between 

elevation and _ 180. At elevations below 6,900 feet, active recharge is absent and the _ 180 

patterns reflect the mixing of recharge from up gradient areas and, near the discharge areas along · 

the streams and rivers in the Basin, the re-emergence of deep groundwater recharged at relatively 

high elevations (Figs. 6-11 C and 6-llD). The lightest _ 180 values are present in the recharge at 

the highest locations in the Sangre de Cristo Mountain and in the inflow along the northern 

boundary of the model. The inflow along the northern boundary was given a _ 180 of -16.0 per 

mil in order to distinguish this water from other water in the Basin and allow this water to be 

traced as it moved through the Basin. Most of the water entering along the northern boundary of 

t!1e modd is discharged to the Chama River and the Rio Grande (Figs. 6-11D and 6-11E). 

East-West cross-sections through the model indicate that much of the deep groundwater 

beneath the Pajarito Plateau at LANL with _ 180 values between -13 and -12 originates from the 

Sierra ue los Valle west of the Pajarito Fault Zone (Figs. 6-11 B and 6-11 C). Lower elevation -

r~charge with _ 180 values between - 11 and - 10 is locally prominent, but becomes diluted and 

mixed as it moves toward the Rio Grande by the larger amounts of high elevation recharge with 

light _ 180 values. The results of the _ 180 simulations along an east-west cross-section north of 

LANL, where the model simulations predicted that very old groundwater(> 50,000 years) is 

present at the water table beneath the Pajarito Plateau (Fig. 6-8D), indicate that, as speculated 

e&rlier, very little groundwater moves east across the Pajarito Fault Zone in this area (Fig. 6-11 F) 

compared to areas farther south (Fig~. 6-llB and 6-llC). The east-west cross-sections each 

indicate a very abrupt transition beneath the Rio Grande between groundwater with light _ 180 

originating from relatively high elevations in the Sangre de Cristo Mountains and groundwater 

with somewhat heavier _ 180 flowing from the Sierra de los Valle and Pajarito Plateau (Figs. 6-

llB, 6-llC and 6-llF). 
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West of the Rio Grande, some of the deepest groundwater has simulated _ 180 values that 

are lighter than shallow groundwater in the area (Figs. 6-11B, 6-11C, and 6-11F) and thus have 

no obvious source. Most likely, these very light values continue to reflect the initial value for 

_
180 of - 15 permil assumed for all groundwater in the model, indicating that chemical steady

state in some low permeability areas deep in the model was not attained even after a simulation 

time of 106 years. 

Comparison of simulated and measured groundwater delta oxygen-18 values 

The average _ 180 value of nodes in the groundwater model that correspond to the 

screened intervals of wells near LANL are compared to the average measured values at the wells 

jn Figure 6-12A. The average measured and simulated _ 180 values at most wells are within a 

range of-12 to -10 permil, suggesting that recharge distribution and source areas for 

groundwater at wells near LANL is being reasonably approxilT'.ated by the model. Howf!ver, the 

model is not sufficiently refined to explain the variability in _ 180 values within this range. 

The measured _ 180 of groundwater at the Eastside Artesian Well and well LA-lB is 

considerably lighter than the simulated _1 ~0 values at these wells . The corrected groundwater 14C 

ages for these wells (Table D- 1) indicate that the water was recharged approximately 20,000 

years ago, or about the time of the last glacial maximum as recorded in the _ 180 of ice cores from 

Greenland and Antarctica and foraminifera in deep-sea sediments (see data summarized in 

Winograd et al. , 1992, Fig. 3). In the southern Great Basin, a continuous half-million-year long 

record of groundwater oxygen-18 variations ending 60,000 years ago was recorded in calcite 

deposited at a regional discharge area (Winograd et al., 1992, Fig. 2). This record indicates that 

the _ 180 of groundwater in the southern Great Basin is about 2 permillighter during the coldest 

parts of the glacial periods than during the warmest parts of the interglacial periods. As shown in 

Figure 6-12A, a shift in _ 180 of 2 permil in groundwater recharged 20,000 years ago would 

explain most of the departure of the Eastside Artesian Well and well LA-1B simulation results 

from the one-to-one line. Although these arguments do not prove climate change is responsible 

for the poor match between the simulation results and the data at the Eastside Artesian Well and 
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well LA-lB, shifts in the _ 180 of recharge with changes in climate should be recognized as a 

strong possibility in view of the cited studies. 

The differences, or residuals, between the average simulated and average measured _180 

of groundwater within the screened interval of the wells near LANL are shown in plan view in 

Figure 6-12B. The most negative residuals are found for groundwater at wells near the northeast 

comer of LANL, indicating that the proportion of high elevation to low elevation recharge 

flowing to this area is too large in this area of the model. Conversely, the relatively large 

positive residuals at wells DT-9 and DT-5a are indicating that the proportion of high elevation to 

low elevation recharge flowing to these wells is too small. 

It is not clear if the inferred excess or deficit of low elevation recharge in the certain areas 

of the model indicates whether adjustments to the recharge model or to the hydrogeologic unit 

permeabilities are required. The application of additional low elevation recharge in areas of the 

model corresponding to several canyons in the northeast comer of LANL might improve the 

~1atch between the simulated and measured groundwater _ 180 values in this area. These cm1yons 

(and wells) include: (1) Guaje Canyon (wells G-4, G-5, and G-6); (2) Pueblo Canyon (well TW--

1); (3) Los Alamos Canyon (wells LA-1, LA-5 and 0-4); and (4) Sandia Canyon (wells PM-1 

and PM-3). Well PM-5 is located on a mesa top and decreasing the magnitude of its residual 

would require changes other than \:he application of additional recharge along canyon bottoms. 

Results of chloride transport simulations 

The boundary conditions assumed for _ 180 and Cl" in the diffuse recharge are related by 

their mutual dependence on elevation (Fig. 6-13A). For _ 180, this dependence is expressed 

directly by the linear regression equation presented by in Keating and Goff (unpublished 

report)(1999) . For Cl", the dependence with elevation arises from the relation between recharge 

and elevation identified from the model calibration, and the relation between recharge rates and 

the CI· concentration of the recharge determined from the chloride mass-balance equation. To 

help evaluate the validity of the recharge model, the relation between _ 180 and c1· estimated 

from the diffuse recharge model is plotted against the groundwater _ 180 and CI· data from 

springs and wells in the Los Alamos area in Figure 6-13B and for wells in the Santa Fe/Pojoaque 

area in Figure 6-13C. The data for the Santa Fe/Pojoaque area are from Anderholm (1994) 
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The shape of the relation between _'so and Ct shown in Figures 6-13B and 6-13C is a 

consequence of the parameters identified for the recharge model. These parameters specify that 

the fraction of precipitation that becomes recharge is 0.0 below 6,981 feet, a constant fraction 

(0.054) of precipitation above a ground-surface elevation of7,090 feet, and increases linearly 

from 0 to 0.054 between these elevations. From the chloride mass-balance relation, the Cl" in the 

recharge is constant above 7,090 feet where recharge rates are a constant fraction of the 

precipitation rates, and increases rapidly with decreasing elevation between 7,090 and 6,981 feet. 

Below 6,981 feet, recharge rates are zero and c1· concentrations are undefined. The _'so of the 

re~harge at elevations of 7,090 and 6,981 feet is estimated from the regression equation to be 

-10.38 and -10.27, respectively, so that there is a rapid increase in Cl- concentrations over a very 

narrow range in _'so. A different set of parameters for the recharge model would yield a 

different relation between the _'so and Cl" concentration of the recharge. 

It is worth noting that the relation between _'so and Cl- in the recharge implicitly 

~ssumes that the Cl" concentration of precipitation is changing because of evapotranspiration in 

i!1e soil zone, but that the _' 80 of the precipitation is not enriched by fractionation during 

r::vapotrauspiration. The selective increase in the c 1· concentration without accompanying 

enrichment in _'so is possible only if transpiration of water by plants comprises most of the total 

evapotranspiration. As mentioned earlier (see Section 6.2.1 ), although Cl- becomes concentrated 

in the residual soil water during transpiration, _ 180 in the residual soil water is unchanged 

because fractionation of _'so during transpiration does not occur. The dominance of the . 

transpiration component of the overall evapotrampiration rates in the basin is indicated by the 

fact that most of the groundwater and springs samples in the Los Alamos area do not show 

pronounced departures from the meteoric water line that would indicate substantial evaporation 

(Figure 6-3). 

Comparison of simulated and measured groundwater chloride concentrations 

The parameters of the recharge model estimated from the groundwater model calibration 

result in a Cl- versus _'so curve that fits most of the spring and well data from west of the Rio 

Grande (Fig. 6-13B). The c1· versus _'so curve derived from the recharge model also predicts 

the relative absence of groundwater with measured _'so values greater than about -10.3 per mil. 
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However, many of the groundwater data, particularly from east of the Rio Grande, plot above 

and to the left ofthe Ct versus _'so curve determined from the recharge model (Figs. 6-13B and 

6-13C). There are several possible explanations for the departure of these data from the curve: 

(1) These groundwater samples represent a mixture of high- and low-elevation recharge found 

along the flat and steep portions of the curve, respectively; (2) The chloride concentrations of the 

groundwater data that lies above and to the left of the curve has increased since it was recharged 

because of the addition of Cl- to the groundwater from septic systems, irrigation water, and road 

salt (Anderholm, 1994); (3) Shallow groundwater in some areas, such as Pojoaque, has become 

concentrated with cl- since it was recharged because of transpiration by deep-rooted vegetation 

downgradient from the recharge area (Anderholm, 1994); and (4) The Cl- concentrations of 

groundwater at some wells (for example, well LA-1B, have increased as a result of mixing with 

deep, saline groundwater that has risen from great depths along faults (Goff and Sayer, 1980). 

It has not yet been por.sible to identify all of the groundwater data that may have been 

~1ffected by anthropogenic inputs ofCl- or by mixing with deep, s'lline groundwater. Evaluation 

of t~e imvortance of anthropogenic inputs of c1· would involve examination of the 

.:;oncentrations of other species, such as nitrate, that would likely b~ present in groundwater 

rec~iviug septic tank effluent or recharge from irrigation water. Similarly, cl- concentration 

increases caused by the upwelling of deep, warm water along faults would be also likely to have 

elevated concentrations of trace elements characteristic of hydrothermal waters. Although such 

ar:: evaluation of the c1· data would be useful, it has not yet been undertaken. 

The simulated steady -state distribution of Cl- at the water table (Fig. 6-14) shows that the 

only area. in the model that has Cl- concentrations much larger than about 6 mg/L is a thin, 

northeast-trending zone along the western edge of the Pajarito Plateau where the ground-surface 

elevation is between 6,981 and 7,090 feet. Elsewhere in the basin, the surface area and the total 

recharge associated with this range of ground-surface elevations is too small for the hi.gh

chloride water to exert a discernible effect on Cl- concentrations in downgradient areas. The 

small amount of high-chloride water that is recharged between 6,981 and 7,090 feet is readily 

diluted by the much larger amount of low-chloride, high-elevation recharge, indicating that 

mixing of high- and low-elevation recharge cannot explain the data that plot above and to the left 

of the Cl- versus _'so curve (Figs. 6-13B and 6-13C) using the current recharge model. Vertical 

cross-sections through LANL (not shown) also indicate that the small amount of high-chloride 
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water at the water table is quickly diluted at depth. The most dilute groundwater in the model 

(about 2 mg/L) is derived from inflow along the northern boundary of the model, which 

discharges to the Chama River and Rio Grande, and groundwater derived from recharge applied 

along the upper parts of the Santa Fe River and Tesuque Creek in the southeast comer of the 

basin. 

Results of tritium transport simulations 

The results ofthe 3H-transport simulations (Figs. 6-15A and 6-15B) indicate that 

groundwater 3H concentrations above the detection limit of 0.3 TU would be found near the 

water table in the recharge areas just from natural 3H production alone. However, this naturally

produced 3H would probably not be found at depth or beneath areas that are not currently sites of 

recharge because of the short half-life oeH (12.43 years) and the relatively slow rates of 

groundwater movement. 

Comparison of simulated and measured groundwater tritium concentrations 

As described earlier in the introduction to this section, the 3H-transport simulations were 

done in a way that reflects only the long-term distribution of 3H in the aquifer that results from 

natural 3H production alone. The simulations were not intended to replicate the observations of 

high 3H concentrations in the Los Alamos area, many of which can only be explained by elevated 

concentrations of 3H in rainfall following nuclear-weapons tests or by local Laboratory sources 

of 3H (see section "Tritium"). Substantially higher input concentrations oeH for the recharge 

based on reconstructions ofthe 3H content ofNew Mexico precipitation since 1950 (Vautez and 

Goff, 1986, Fig. 12) and records oeH-releases by the Laboratory would need to be used if the 

current groundwater model were to attempt to explain the present distribution of 3H in the 

vicinity ofthe Laboratory. 

The simulated distribution of 3H also indicates that some modifications to the recharge 

distribution used in the model, as well as in the 3H source term, may be necessary to match the 

measured 3H values in the vicinity of the Laboratory. The simulated distribution oeH (Figs. 6-
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15A and 6-15B) does not indicate the presence oeH above the detection limit of0.3 TU beneath 

LANL except for a very small area along its western margin. This result suggests that if the 

measured 3H concentrations of a few to several tens of tritium units found near the eastern 

margin of the Laboratory at wells LA-lA, LA-2, and TW-1 (Rogers et al. , 1995, Table 2) are to 

be matched by the model in future simulations, the application of some additional lower 

elevation recharge, perhaps as focused recharge at nodes in the model corresponding to canyon 

bottoms, should be considered. Additional lower elevation recharge may also be necessary to 

explain presence of 3H at elevations above the detection limit at several of the San Ildefonso 

Pueblo wells (Blake et al., 1995, Table 4). 

The present 3H simulations also indicate that the vertical grid resolution in the vicinity of 

the water table needs to be refined if quantitative comparisons between measured and simulated 

3H concentrations are to be made. Because of the radioactive decay of3H, the maximum 3H 

concentrations at the water table (Fig. 6-15A) reflect the residence time of the recharge within 

the uppermost grid cells, as well as input 3H concentrations. For a constant 3H input 

concentration, the maximum 3H concentration at the water table in the simulation is inversely 

related to the residence time (t,.s) in the grid cells at the water table and, hence, also to grid cell 

thickness (~z). For vertical flow at the water table 

(6-6) 

where <1> is the porosity and q is the recharge flux in meters per year. The 3H concentration at the 

water table e Hw,) can then be calculated from the input 3H of the recharge e Hrech), the calculated 

value of tres• and the law of radioactive decay: 

(6-7) 

where A, is the radioactive decay constant for 3H (5 .58 x 10·2 years- 1
) . 

In the present model grid for the Espanola Basin, the grid cell thickness at the water table 

is 50 m. As an example calculation, for a recharge rate of 1 inch/year (0.0254 m/year) and a 

porosity of0.30, tres in the uppermost grid cell is 591 years and the value of3Hw1 corresponding to 
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a value for 3Hrech of 6 TU after 47 half lives is only 2.9 x 10" 14 TU, or zero. Thus, we would not 

expect to see any 3H at the water table in the model for this combination of <J>, ~z, and q, which is 

typical of certain low-elevation areas in the model . Conversely, for a recharge rate of 2 

inches/year (0.0508 m/year) and a porosity of 0.02, tres in the uppermost grid cell is 19.7 years 

and the value oeHwt corresponding to a value for 3Hrech of 6 TU after 1.6 half lives is 2 TU. 

These values of <J>, &, and q are typical of parameters in the model corresponding to the Sangre 

de Cristo Mountains and the Valles Caldera. Undoubtedly, therefore, the simulated distribution 

oeH shown in Figures 6-15A and 6-15B has been influenced by grid thickness near the water 

table. In summary, the simulated distribution of 3H at the water table is a function of <J>, ~z, and q 

as well as the input 3H concentration of the recharge, a factor that should be considered in future 

grid design if the groundwater model is to be used to characterize 3H transport near the 

Laboratory. 

6.4.4. Summary and conclusions of environmental tracer simulations 

The calibrated model of groundwater flow in the Espanola Basin was used to simulate the 

steady-state transport of several naturally occurring environmental tracers, including 14C, _ 180, 

cJ·and 3H. The simulations results were compared with measurements of these environmental 

tracers in groundwater in the basin to help evaluate the groundwater model and indicate what 

modifications to the model, if any, might be necessary. The simulations of tracer transport also 

helped to illustrate aspects of the groundwater model that were not previously obvious from 

analyses of the flow simulations and the measured hydraulic data alone. These aspects of the 

groundwater model pertained to the location of groundwater source areas, groundwater flow 

rates and directions, possible geologic controls on groundwater movement, and groundwater 

mixing behavior near the regional discharge areas . 

The 14C transport simulations were used to calculate the ages of groundwater in the model, 

which could be compared to the groundwater ages, estimated from 14C measurements . The 

simulation results indicated that, as expected, young groundwater is present at shallow depths 

beneath the recharge areas in the mountains and groundwater becomes progressively older as its 
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moves toward the discharge areas and at depth. The groundwater model predicts that some of the 

oldest groundwater in the basin exists beneath the Pajarito Plateau, partly because the Pajarito 

Fault Zone impedes eastward groundwater movement from high elevation areas west of the 

Plateau, and because the recharge model used in the transport simulations predicts that recharge 

is significant only along the western margin of the Plateau. Because of these factors, most of the 

groundwater discharge to the Rio Grande east of the Laboratory in the model originates from the 

eastern part of the Espanola Basin. The simulation results indicate that groundwater ages 

increase rapidly with depth beneath the Plateau and eastward toward the Rio Grande. These 

trends in groundwater age are in qualitative agreement the corrected groundwater ages calculated 

from the measured groundwater 14C data. A detailed comparison between simulated 

groundwater ages and ages estimated from the 14C data indicated fair agreement at several wells 

on the Plateau, but simulated ages were too young compared to ages estimated from the 14C data 

at several wells near the Rio Grande. Although the groundwater model predicts the presence of 

very old groundwater at depth beneath the Rio Grande, in the model this old water becomes 

mixed with younger, shallow water as it rises toward the river. The groundwater model also 

predicts that because basalt flows Tbl and Tb2 have a high permeability and low porosity, these: 

basalt layers will provide a conduit for the rapid movement of water beneath the Pajarito Plateau. 

Because the _ 180 of recharge is strongly negatively correlated with elevation in the model, 

the simulations of _ 180 transport provide an especially useful method for tracking the movement 

and subsequent mixing of recharge in the groundwater model. These simulations indicate that 

although the Pajarito Fault Zone slows the eastward movement of groundwater from areas west 

of the fault zone, much of the old groundwater deep beneath the Pajarito Plateau in the LANL 

area originates from the upper part of the Sierra de los Valle west of the fault zone. The 

simulations predict that the _180 of groundwater becomes lighter with increasing depth beneath 

the Plateau, but that the lightest _ 180 is found in groundwater east of the Rio Grande because of 

the high elevation of the recharge areas in the Sangre de Cristo Mountains. An abrupt transition 

in the _ 180 of groundwater is predicted by the model beneath the Rio Grande where the 

groundwater recharged in the eastern and western parts of the basin converges. A comparison 

between the simulated and measured _ 180 values at wells on the Pajarito Plateau indicates that 

both the simulated and measured values are within a range of - 12 to -10 per mil, indicating that 

the recharge model may be reasonably approximating the actual recharge elevations of 
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groundwater beneath the Plateau. However, the measured variability in _'so within this range is 

not reproduced by the model simulations. An analysis in the trends of the differences in the 

simulated and measured _'so suggests that, in general, a relatively larger proportion of 

isotopically heavy, low elevation recharge at wells in the northern part ofLANL and a relatively 

larger amount isotopically light, high-elevation recharge at wells in the southern part of LANL in 

the model would improve the comparison. Whether adjustments should be made to the recharge 

model, to the permeabilities of the hydrogeologic units in the model, or both, has not yet been 

determined. 

The simulations of c1· transport use the chloride mass-balance equation to estimate the 

concentration of Cl- in the recharge. The current model of recharge estimates that above a 

ground-surface elevation of about 7100 feet, recharge is a constant fraction of precipitation. As a 

result, the simulated Cl" concentration of most groundwater recharge in the Basin is about 5 to 6 

mg/L using the current recharge model. The small amount of recharge with somewhat higher Cl" 

concentrations estimated to be present at elevations where recharge becomes very small is easily 

diluted in the model by the much larger volume of high elevation recharge with a Cl

concentration of 5 to 6 mg/L. Because of the uniformity of groundwater Cl" concentrations in the 

model, Cl- is not a particularly useful groundwater tracer for the comb.ination ofrecharge 

parameters currently used to distribute recharge in the groundwater model. However, the _'so 
versus Cl- relation predicted for recharge using the current recharge parameters is in good 

agreement with _'so and Cl- data for most spring and well samples west of the Rio Grande, and 

may be more consistent with _ 180 and Cl- data from wells east of the Rio Grande than is first 

apparent if one accepts the hypothesis of Anderholm (1994) that many of the high c1· 

concentration in groundwater east of the Rio Grande are the result of septic tank effluent and 

other human effects. 

Tritium transport simulations done thus far have examined only the steady-state 

distribution of3H in groundwater that would be expected for the natural 3H-production rates in 

the atmosphere that existed prior to nuclear weapons development and testing. Development of 

source terms for the 3H concentration of recharge that reflect the effects of atmospheric nuclear 

weapons tests and local Laboratory activities are underway which will allow a more detailed 

evaluation of the significance of groundwater 3H measurements near LANL for groundwater 

model development. 
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Table 6-1. Porosity values assumed for hydrogeologic units in transport simulations. 

Hydrogeologic Unit Porosity (fraction) Hydrogeologic Unit Porosity (fraction) 

Deep basement 0.02 Shallow Sangres de Cristo 0.02 

rocks 

Deep Paleozoic 0.10 Shallow Paleozoic 0.10 

/Mesozoic rocks /Mesozoic rocks 

Pre-Cambrian Rocks - 0.02 Pre-Cambrian Rocks - 0.02 

Ojo Caliente area Penasco Area 

Cerros del Rio basalt 0.05 Cerros del Rio basalt (Tb2) 0.05 

(Tbl) 

Cerros del Rio basalt 0.05 Cerros del Rio basalts in 0.05 

(Tb4) south 

Deep Tschicoma 0.05 Shallow Tschicoma 0.05 

Formation Formation 
' 

~j•rito F.ult Zon< 0.10 Agua Fria Fault 0.10 
---

astern Santa Fe Group 0.25 Western Santa Fe Group 0.7.5 ' 

diments sediments 
·-- --

Pojoaque area Santa Fe 

I 

0.25 Santa Fe airport area Santa 0.25 

Group sediments Fe Group sediments 

r Anch:1 Formation I 0.25 Northern Santa Fe Group 0.25 

sedim~nts I I 

i Ojo Caliente area Santa -
----- - ·-

0.25 Pena.sw sediments 0.25 

F~ Group sediments 

Deep Santa Fe Group 0.15 Puye Formation 0.25 

sediments 
l- --I Totavi Lentil member of 0.30 Chaquehui Formation 0.30 

1 

the Puye Formation 

L~an~elier Tuff 0.30 --- ---
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7. Geology and hydrofacies of the Puye Formation 

7.1. Geologic History of the Puye Formation 

The Puye Formation is a volcanogenic-alluvial fan deposited approximately 2-5 Ma. The 

Plio-Pleistocene alluvial fan sediments were deposited in response to rift-margin volcanism of 

the Rio Grande Rift and the development of the Tschicoma volcanic center located in the 

northeastern Jemez Mountains (Figure 7-1 ). Progradation of the alluvial fan developed to the 

east of the Tschicoma volcanic center and advanced continuously with grab ben development and 

establishment of the Rio Grande in the Espanola Basin. Fan migration diminished due to waning 

sediment supply as a result of ceasing volcanic activity and development of basin-wide 

pedimentation by the Rio Grande. The Puye is estimated to be a 200km2 fan which contains 

> 15km3 of coarse-grained volcaniclastic sediments. 

Puye sedimentation is characterized by sediment deposition as stream channel deposits, 

sheet flood deposits, flood flows, and sediment gravity flows. These sediments are interbedded 

with primary and reworked pyroclastic units such as pumice falls, pumiceous ignimbrites, block

and-ash flows, rhyolitic deposits, and basaltic ash. Lacustrine deposits, formed by damming of 

the Rio Grande by Cerros del Rio basalts, constitute a significant portion of the distal facies of 

the fan. The Puye exhibits great lateral and vertical variation, although many of the pyroclastic 

facies display distinct cyclicity related to volcanic activity (Waresback and Tuberville 1990). 

7.2. Deposit Types found within the Puye Formation 

7.2.1 . Alluvial Fans 

Alluvial fans are cone shaped deposits formed by sedimentation that is enhanced when flows 

laterally confined by narrow drainages expand rapidly when discharged into a flat valley. 

Dominant flow processes are stream flows, gravity flows, mudflows, and flood flows. They are 

generally triangular or fan shaped in map view, wedge shaped in cross section, and are limited 
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laterally (Figure 7-2). Alluvial fans are usually poorly sorted conglomerates and breccias 

exhibiting crossbedding, reverse and crude grading, and lenticular bedding. Grain size can range 

from silt and sand to pebbles, cobbles and large boulders. Fan development occurs in rifting 

continental grabbens, basins, and areas of rapid uplift. 

7.2.2. Stream Channel 

Stream channel deposits are generally clast-supported conglomerates exhibiting imbrication and 

lenticular bedding, crossbedding, ripples and dunes. Depositional processes are rapid discharge, 

traction flow, open channel flow, saltation, and unidirectional flow. Common macroforms seen 

in channel deposits are longitudinal, transverse, and point bars. Deposits are generally tabular, 

elongate and straight with lenticular or sheet-like sand bodies. Stream channels can develop in 

the upper reaches of alluvial plains and are associated with rapid down dropping basins. 

7.2.3. Debris Flow 

Debris flows are a poorly sorted assortment of clay, silt, sand, pebbles, cobbles, and boulders. 

There is usually no stratification unless sequences of debris flows have been emplaced on top of 

each other. Debris flows are matrix-supported, reversely graded, and are generally tabular and 

lobate bodies of uniform thickness. In alluvial fans, they usually occur in the upper section of 

the fan. Debris flows are caused when a dense mass of mud and debris becomes saturated and 

the force of gravity causes the mass to flow down steep slopes and canyons. Volcanic terrains 

with large amounts of pyroclastic material, such as the paleo-terrain of the Puye fan, are 

particularly susceptible to debris flows. Volcanic debris flows are typically clay-poor, and can 

contain boulder- and cobble-rich zones aligned parallel to flow direction or have more random 

matrix-supported deposition. Overall, there is not a significant difference between debris flows 

generated in volcanic and non-volcanic terrains. 
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7.2.4. Sheetflood/Hyperconcentrated flood flow 

Sheetflood deposits form during flood periods when excess water spills over a channel bank and 

spreads out across the alluvial fan depositing a shallow sheet of sand or gravel with no fines. 

These deposits are well sorted, well stratified, laminated and crossbedded. 

Hyperconcentrated flows represent the transition from debris flow to stream channel deposition. 

They are generally sand size, massive or crudely stratified, cross bedded and can be normally 

graded. They usually occur at the top of debris flows and exhibit erosional scours into 

underlying deposits. 

7.2.5. Lacustrine 

Dominant flow processes in lacustrine deposits are sediment gravity flows, wave action and 

suspension settling. Lake deposits are typically laminated mudstones and sandstones displaying 

ripple marks, hummocky cross stratification, desiccation cracks, soft sediment deformation 

structures, rootlets, and coarsening upward sequences. Sand body geometry is usually circular to 

elongate. Lakes generally form in fault grabbens and areas of intemal drainage. 

7.2.6. Volcaniclastic Sediments 

Volcaniclastic rocks are both sedimentary and igneous. They are derived from when pyroclastic 

material, which is material ejected during a volcanic eruption, is deposited by sedimentary 

processes. 

The following are some of the most common types of volcaniclastic deposits. 

Tephra. Tephra is defined as material of any size or composition ejected by volcanic explosions. 

There are three general classes: 1) vitric tuff and ash dominated by pumice and glass shards 2) 

crystal tuff and ash dominated by crystals 3) lithic tuff and ash dominated by rock fragments. 

Pyroclastic Air Fall. Pyroclastic air fall deposits are derived when ejecta is thrown into the air 

and settles onto the surface. These deposits tend to rapidly coarsen and thicken toward the 
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source. Air fall deposits contain large, poorly sorted, angular blocks and bombs immediately 

adjacent to the center of the eruption. Fine ash is deposited down wind. Air fall deposits tend to 

form uniformly thick blankets of material on all surfaces regardless of topography. 

Volcaniclastic Flow. Volcaniclastic flows form when tephra is remobilized and moves 

downslope. There are three basic types: 1) pyroclastic flows, which also produce ignimbrites 2) 

pyroclastic surges 3) lahars. 

Ignimbrites. Ignimbrites are the most lithified portion of an ash flow deposit. They are produced 

by hot density currents, which are gravity-propelled clouds of ground hugging tephra and gas. 

Ignimbrites tend to have poor internal organization, upward coarsening, and alter to welded tuffs. 

Deposition follows drainages and does not mantle topographic divides. 

Pyroclastic Surge. A pyroclastic surge is a rapid, episodic, or discontinuous downslope 

movement of pyroclastic material, gas, and/or water. Individual deposits are thinner and finer 

than ignimbrites and richer in crystals and rock fragments. They exhibit well-defined internal 

organization, planar- and trough- crossbedding. Surge deposits are usually thicker in valleys and 

thinner over topographic divides. 

Lahars. Lahars are mudflows formed of water saturated volcanic material and can be very 

voluminous and extensive. 

Base Surge. Base surges are sediment gravity flows that form when steam saturated eruption 

columns collapse and travel outward across the surface as a turbulent mix of water vapor or 

condensed droplets and solid particles. The deposits are moderately to poorly sorted with a rapid 

decrease in grain size and thickness away from the source. There is commonly crossbedding and 

fine laminations. 

7.3. Hydrofacies of the Puye Formation 

The Puye is made up of three distinct units : the Puye fanglomerate, lacustrine facies, and the 

Totavi Lentil member (Table 7-1). The Puye fanglomerate can be divided into three main facies 

and nine subfacies. The three main facies are: clast-supported conglomerates which are further 

divided into channel deposits and sheet deposits; matrix-supported conglomerates which consist 

of clast-rich deposits and matrix-rich deposits; pyroclastic facies which can be broken down into 
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block-and-ash flows, lower tephra group, middle tephra group, upper tephra group, and 

phreatomagmatic basalts. The facies observations and descriptions below are taken from 

(Tuberville et al. 1988; Waresback et al. 1990; Turbeville 1991) 

7.3.1. Puye Fanglomerate 

Clast-Supported Conglomerates. The clast-supported conglomerates are the dominant lithofacies 

within the Puye Formation. These deposits are divided into two subfacies based on differences 

in external structure. 

The channel deposits change considerably with grain size, geometry, thickness, internal 

structure, and position within the fan. Proximal to medial-fan exposures tend to exhibit broad 

channel-form geometries with indivtdual channel sequences ranging from 30 em to >6 m thick 

and showing upward thickening and coarsening with abrupt thinning downfan. Coarse grained, 

poorly sorted deposits that display normal and reverse grading tend to dominate proximal 

exposures. Clasts are generally angular to subrounded cobbles and pebbles. Some of the stream

channel deposits are capped by a pebbly sandstone, which forms discontinuous lensoid bodies 

with horizontal to low-angle stratification. 

Distal stream-channel exposures are notably much thinner, 10 em to 3.5 m; better sorted; and 

finer grained. They tend to be laterally extensive lenticular bodies, which are commonly 

polymodal and normally graded with better developed stratification than in other exposures. 

Sheet deposits form sandy-pebble conglomerates and pebbly sandstones that are laterally 

continuous throughout the Puye. Proximal deposits are confined to lower parts of the section 

while medial and distal deposits can be found throughout the fan sequence. Sheet deposits range 

in thickness from 10 em to 3.5 m and are laterally extensive for several hundred meters with only 

minor thinning. Stacked sand and gravel couplets are common and range from 1 em to 5 em in 

thickness. 

Sheet deposits are very similar to braided stream deposits but can be distinguished by laterally 

extensive sheet-like geometry, absence of deep scours, laterally continuous with uniform 

horizontal stratification, and lack of apparent grading. 

149 



Matrix-Supported Conglomerates. Matrix-supported conglomerates are fluidized sediment

gravity flows produced by a variety of debris-flow deposits. These debris flows are divided into 

clast-rich deposits and matrix-rich deposits, also referred to as clast-poor deposits. 

Clast-rich deposits are sandy-cobble and boulder conglomerates that are more dominant in 

proximal exposures and upper parts of the fan sequence. Deposits range from 20 em to >4 m 

thick, are laterally continuous, exhibit tabular geometry parallel to flow direction, and can 

continue downfan for several kilometers. Clast-rich deposits are characterized as being 

unstratified, polymodal, poorly sorted, and having a wide grain-size distribution from clay size 

particles to boulders >3.5 min diameter. Coarser grained conglomerates contain reversely 

graded basal layers and overall reverse coarse-tail grading. 

Matrix-rich deposits are generally muddy-sandy pebble conglomerates and pebbly-muddy 

sandstones which predominate medial and distal fan exposures. Deposits tend to be polymodal, 

massively bedded, lack basal shear zones or well developed reverse grading, locally exhibit more 

abrupt decreases in grain size downfan, lack traction structures and erosional scours, and 

commonly exhibit coarse-tail normal grading. Thickness ranges from 20 em to >3m. 

Subaerially emplaced deposits form laterally continuous deposits truncated by sheetflood or 

braided stream deposits. 

Pyroclastic Facies. Primary pyroclastic facies consist of clast-supported dacitic, rhyodacitic, and 

rhyolitic pumice falls, poorly sorted ignimbrites and block-and-ash deposits. 

Block-and-ash flow deposits are dense, nonvesicular lava blocks set in an ash matrix with 

subordinate amounts of poorly vesicular pumice. These deposits are confined to proximal 

exposures in the fan. 

Tephra deposits in the Puye have been divided into three groups based on distinctive changes in 

clast type, deposition environment, and source. The three groups are the lower tephra group, 

middle tephra group, and the upper tephra group. The lower tephra group includes widespread 

pumice-fall and thin ash flows, thin ignimbrites and tephra redeposited as pumiceous clast-poor 

debris flows. 

The middle tephra group consists of lithic-rich nonwelded ignimbrites, coarse-grained lithic-rich 

pumice falls and fine-grained capping ash falls. Two large dacite pumice blocks and pumice 

flow deposits have also been observed in this group. 
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The upper tephra group is made up of several rhyodacitic pumice fall deposits, abundant lake

deposited pumice and ash, and water lain basaltic ash. Two distinct rhyolite pumice falls are 

located in the upper tephra group at the top part of the fan sequence. In the central portion of the 

fan, they have been observed to overlie a red clay horizon. 

Phreatomagmatic basalts derived from Cerros del Rio volcanic activity interfingers with Puye 

fluvial gravels and lacustrine sediments in distal portions of the fan. 

7.3.2. Lacustrine Facies 

Lacustrine deposits, resulting from damming of the Rio Grande by Cerros del Rio basalts, 

dominate distal fan exposures. Lake deposits are characterized by subaqueously emplaced 

mudflows, horizontal laminations, abundant tephra, micaceous muds and clays, and lateral 

grading to stacked pumiceous clast-poor debris flow and sheetflood deposits that form a 

prominent apron around the perimeter of the Puye fan. Lake sediments generally lack particles 

larger than small pebbles. The apron ranges from 2m to 10m thick. 

7.3.3. Totavi Lentil Member 

The Totavi Lentil is a pebble to cobble axial stream gravel deposited by the ancestral Rio 

Grande. Gravel units range from 1.5 ft to 10 ft thick, exhibit cross and planar bedding, and are 

interbedded with 1ft to 5 ft thick sand lenses. Imbrication and long axis orientation indicate 

paleoflow direction to the southwest. Total thickness varies from 16ft to 150 ft. Fills channels 

in and locally interbedded with the Puye Fanglomerate. In some areas, the Totavi overlies the 

Santa Fe group.(Dethier 1997). A photograph of an outcrop of the Totavi Lentil is shown in 

Figure 7-3. 
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7.4. Permeability 

Very few field-scale measures of permeability for the Puye Formation are available. 

Table 7-2 summarizes these data, both for five tests conducted in wells screened entirely within 

the Puye and for six tests in wells screened in multiple units including the Puye. For the latter 

six tests, the contribution of the Puye Formation to test results is unknown. Lithologic logs from 

these wells that were tested provide thickness estimates for two facies within the Puye: the 

"fanglomerate" and the Totavi Lentil. Permeability measurements indicate the fanglomerate is, 

on average, less permeable than the Totavi Lentil. 

A crude estimate of permeability has been done for each of the deposit types found 

within the Puye Formation (Table 7-3). There are plans for a more detailed study of 

permeability in the future. 

Channel deposits within the Hm are dominated by well-sorted pebble-cobble gravels. Tht:y are 

clast-supported conglomerates with medium to coarse sand matrixes and little to no cementing. 

Based on this, permeability is esti111ated to be high to medium. 

Sheet deposits are also gravel rich with minor to no fines and are estimated to have high 

to medium permeability. Clast-rich debris flows are matrix-supported, but because they are clast 

rich, the permeability is estimated to be medium to low. Clast-poor debris flows, however, are 

dominantly made up of fines and would most likely have low permeability. Block-and-ash flows 

and tephra deposits have a varying permeability dependent on the permeability properties of ash 

and how extensively the ash has been weathered to clays. Fractured basalts have high 

permeability. Axial stream gravels are made up of thick sequences ofpebble-cobble gravel beds, 

similar to other channel deposits in the Puye. They would also have high permeability. 

Lacustrine deposits are dominantly silt to coarse sand, indicating medium to low permeability. 

When applied to large-scale hydrofacies, the Fanglomerate would have medium permeability, 

Totavi Lentil permeability would be high, and permeability of Lacustrine facies would be 

medium to low. 
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7.5. Size and Geometry 

The gravel beds of the Totavi Lentil are defiantly the most permeable unit of the Puye 

Formation. This makes understanding the size, geometry and continuity of the Totavi very 

important since those beds will have a great effect on increasing the groundwater flow rate. 

East-West and North-South dimensions, thickness, and elevation at the top of the bed ofTotavi 

Lentil outcrops were estimated using Geology of White Rock quadrangle, Los Alamos and Santa 

Fe Counties, New Mexico (Dethier 1997) in order to better understand the size and continuity of 

the Totavi. Table 7-4 shows the minimum and maximum estimates of outcrops in Ancho, Water, 

Mortandad, Sandia, and Los Alamos canyons. 

7.6. Lateral Facies Variations 

The following descriptions of lateral facies variations in the Puye are taken from 

Waresback and Turbeville (1990). Proximal facies are dominated by coarse-grained ignimbrites 

and block-and-ash sequences which grade downfan to coarse, better sorted clast-rich debris flow 

deposits (Table 7-5). The debris flow deposits then locally grade laterally to hyperconcentrated 

flood-flow deposits, which gradually change to sheetflood and stream-channel facies interbedded 

with ash-rich clast-poor debris flow deposits. Downfan thinning and fining trends were also 

observed within these sequences. 

Debris flow deposits and lithic-rich ignimbrites show marked lateral variability. Lake 

deposits interbedded with flow deposits contain abundant pumice and ash. Transitions from 

inversely graded, clast-rich deposits to fine-grained matrix supported deposits occur in as short a 

lateral distance as 200 m. 

Stream channel deposits compose up to 50% of some sequences in proximal exposures and 

were observed to decrease in abundance progressively downfan and are replaced volumetrically 

by better-sorted, thinner, and finer-grained distal braided-stream and sheetflood deposits. 

Sheetflood deposits volumetrically dominate in outcrop over distal braided-stream deposits 

and are approximately proportional to clast-poor debris flow deposits. Downfan, sheetflood 

deposits exhibit decreases in thickness, improved sorting, better-developed horizontal 
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stratification, and decreases in grain size and angularity. Proximal deposits tend to be more 

massive while distal deposits show increases in cross-stratal, planar bedsets and horizontally 

laminated sands and mud. 

Several meters of conglomerates and mudstones commonly separate pumice falls in 

proximal exposures. Distally they become more closely spaced and converge to form thick 

sequences of primary and reworked pumice and ash. 

7. 7. Cyclic Facies Variations 

The following observations of cyclic facies variations were made by Wares back and 

Turbeville (1990). Majority of the alluvial fan's development is characterized by the stacking of 

distinctive eruption related depositional sequences on the 5-m to 30-m scale. Cyclic facies 

resulted from tephra and volcanic-debris t1ows generated during explosive eruptions and 

reworking by fluvial processes during inter-eruptive periods. 

Proximal exposures contain cyclic sequences of one or more tephra deposits overlain by 

pumice and ash-rich debris in the lower portions of the fan and by very coarse-grained block

and-ash flow deposits toward the top of the section. Between eruptive events, unconsolidated 

lava and pyroclastic material was redistributed as clast-rich debris flows emplaced in stacked 

assemblages. 

Clast-supported conglomerates also developed above individual coarse-grained mass-flow 

sequences, where the upper parts of the debris flow deposits were partially reworked by braided 

streams. Coarsening or fining upward trends in fluvial conglomerates indicate individual flood 

cycles. Sheet-like geometries, poor sorting, common normal grading and horizontal bedding of 

some conglomerates represents periods of intermittent aggradation. 

Medial exposures consist of one or more airfall units overlain by ashy debris flow 

deposits. Thick sequences of alternating clast-rich and matrix-dominated conglomerates 

developed as debris flows episodically infilled stream channels following eruptions. 

In distal exposures, primary pyroclastic deposits are nonexistent or thin and interbedded with 

stacked pumiceous clast-poor debris flows and sheetflood deposits. Fine-grained, braided stream 

and intermittent sheetflood conglomerates separate individual clast-poor debris flow deposits. 
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Inter-eruptive depositional sequences are more complex than in proximal exposures. Clast-rich 

debris flow deposits and coarser-grained stream-channel deposits are lacking in distal fan 

exposures except toward the top of the overall succession, indicating abrupt fan-wide 

progradation. 

A depositional megasequence is observed in the Puye defined by a large-scale 

coarsening- and thickening- upward sequence. This is most evident in proximal exposures where 

the fan is thickest. The megasequence reflects nearly continuous emplacement of the Puye 

between ~4 .0 to 1.7 Ma. The Puye megasequence is capped in proximal and medial exposures 

by stacked stream-channel deposits. The overall succession in areas where the megasequence is 

incomplete can be described by at least two coarsening- and thickening- upward sequences. The 

lower 70-m of the fan exhibits progradation of coarse-grained streamflow and clast-rich debris 

flow conglomerates over finer-grained braided-stream, sheetflood and clast-poor debris flow 

deposits. The other seqw~nce is observed in the 70 m to 110 m interval which consists primarily 

of stacked deposits of subaqueously emplaced clast-rich debris flow :md clast-poor debris flow 

deposits that grade upfan to subaerially emplaced debris-flow deposits and locally to 

hyperconcentrated flood-tlow conglomerates. In medial exposures, the upper sequence is 

characterized by rapid vertical transition from coarse clastics to fine-grained mudston~; which is 

overlain by stacked conglomeratic mudstones that occur as unifonn, laterally continuous, sheet

like beds ranging from 20 em to 2.6 m thick. The overall succesc;ion is then capped by a thick 

sequence of channel-fill gravels. 

7.8. Heterogeneity 

The Puye Formation has great variability. Understanding the changes that occur throughout the 

Puye is very important in order to model water flow throughout the formation. To achieve this 

understanding, the heterogeneity can be broken down into three scales: large, medium, and small 

(Table 7 -6). 
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7.8.1. Large Scale 

Large scale heterogeneities represent the overall changes throughout the Puye Formation 

(Figure 7-4, Table 7-7. In this scale, the west to east changes are more significant than vertical 

change as the units vary from the fanglomerate to lacustrine and Totavi units. Heterogeneity 

occurs at this scale horizontally from 1-10km (.6-6mi) and vertically from .5-4km (.3-2.5mi). 

On a more detailed level, the fanglomerate can extend horizontally 3-8km (2-5mi) and vertically 

.4-3.4km (.2-2mi), the Totavi Lentil can extend horizontally 2-7km (1-4mi) and vertically .2-

2.4km (.1-1.5mi), and the lacustrine units can extend horizontally 1-6km (.6-3.5mi) and 

vertically .2-2km (.1-1.2mi). Another observation that can be made on the large scale is whether 

the Totavi Lentil extends as a continuous sheet or "pancake layer" below the fanglomerate or if it 

"stair-steps" down west to east. These two theories are currently under debate. Proximal fan is 

dominated by the fanglomerate. Medial fan contains all three units, and distal portions of the fan 

are dominated by lacustrine and Totavi Lentil units. 

7.8.2. Medium Scale 

Medium scale heterogeneities are the larger bedding features seen in outcrop (Figures 7-5 

and 7-6). The scale that these transitions occur is horizontally .6-61m (3-200ft) and vertically .6-

30m (2-lOOft). Some ofthe heterogeneity that is observed at this scale is the difference between 

pyroclastic facies such as pumice and ash falls, ignimbrites, block-and-ash flows . These can 

extend horizontally and vertically 1-5m (3-16ft). Other observations that can be made are gravel 

beds 1.5-9m (5-40ft), sand beds .6-2m (2-6ft), and boulder rich zones .6-lm (2-4ft). The 

differences between stream-channel, debris flow, sheetflood, and mudflow deposits are also 

made at this scale. Some larger sedimentary structures such as lenses, planar bedding, and cross 

stratification can be observed on a medium scale. Stream channel, sheetflood, mudflow, and 

tephra deposits occur throughout all portions of the fan. Block-and-ash flows and clast-rich 

debris flows are restricted to proximal fan. Clast-poor debris flows occur in medial and distal 

portions of the fan. Basalts strictly occur in the distal fan. 
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7.8 .3. Small Scale 

Small scale heterogeneities are the details seen within the beds of an outcrop (Figure 7 -6) . 

They may be too small to be significant in affecting ground water flow, but they are very useful 

in determining deposit type on a medium scale. These features can be seen horizontally from 0-

5ft and vertically from 0-2ft. Heterogeneities observed on this scale are: differences in grain 

size, silt vs. fine to coarse sand, pebbles, cobbles; grading, normal vs. reverse and massive 

bedding; matrix vs. clast supported conglomerates; matrix properties such as material, size, 

t::ementing agent (silica or calcite), well indurated vs. friable ; lithic type, which is very important 

in determining the difference between fanglomerate stream channel deposits and the Totavi 

Lentil. Lithic clasts in the fanglomerate channel deposits are volcanic, usually rhyolite and 

dacite in composition. While Totavi Lentil lithic clasts are dominantly quartzite and other 

Precamblian material from the Sangre de Cristos. One clay layer was observed in Mortandad 

Canyon extending horizontally ~2ft and vertically 0-1.5ft. Sedimentary structures that can be 

observed at this scale are crossbedding, horizontal and ripple laminations, soft sediment 

deformation features, and erosional scours. 

7.9. Field Observations 

To further understand the changes throughout the Puye, field studies were done in five 

locations to observe heterogeneity on large, medium and small scale. Field studies were 

restricted because proximal and medial exposures of the fan were located in areas either burned 

by the Cerros Grande fire or were located on pueblo land. As a result, access to Puye outcrops 

was very limited and mostly distal portions of the fan were observed. Outcrops in Guaje and 

Rendija canyons represent proximal-medial and medial facies. Truly proximal exposures have 

yet to be studied. Field notes and photographs representative of the overall appearance of the 

outcrops were taken at all five locations. 
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7.9.1. Mortandad Canyon 

In Mortandad Canyon, thick outcrops of the Totavi Lentil were observed. In some 

places, lacustrine deposits are overlying the Totavi and are interbedded with Cerros del Rio 

basalts. The Totavi Lentil contains massive pebble to cobble gravel beds -3-15ft thick. The 

gravel beds are clast-supported conglomerates interbedded with fine to coarse sand lenses and 

planar bedded sand units 2-5ft thick. Lithic clasts are dominantly quartzite and Precambrian 

material. Matrix material is very ash-rich and poorly consolidated. Lacustrine deposits located 

in the top section of the outcrop are finer grained and exhibit horizontal laminations. 

Crossbedding and normal grading was observed within the sand units. Gravel beds exhibited 

minor crossbedding, good sorting and basaltic ash was seen throughout the gravel but was not 

seen in the sand beds. Total outcrop thickness ranges from 20-lOOft (Dethier, 1997), majority of 

the outcrops in Mortandad Canyon are 60-80ft thick. 

The gravel units range from 3-15ft thick and are continuous the entire length of the outcrop. 

Interbedded in the gravels are 1-5ft thick sand lenses, and near the bottom of the sections is a 

tabu!ar sand body -2-3ft thick that continues down the canyon. Overlying the Totavi are 2-tlft 

thick lacustrine units interbedded with Cerros del Rio basalts. 

7.9.2. Los Alamos Highway (SR 502) 

Outcrops of the Totavi Lentil were studied along Los Alamos Highway, also referred to 

as Hwy 502 or SR502. The gravel beds here are very similar to those observed in Mortandad 

Canyon. The overall outcrop thickness is noticeably thinner than the Totavi outcrops in 

Mortandad. Total outcrop thickness ranges from 20-1 OOft (Dethier, 1997). Gravel beds were 

generally 1 0-15ft thick and interbedded with cross-stratified medium to coarse sand units. 

Boulders were present up to 3ft in diameter. Capping the gravel beds, a -20ft thick finer unit of 

sediment was observed. This unit is medium grained interbedded with granule sized sand lenses 

-1 /2 ft thick. At first glance, it was thought that this finer unit was lacustrine, but lenticular 

bodies imply stream channel deposition. Just east of the gravel pit along the highway, the Totavi 
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Lentil appears to interfinger with either the finer sediment units or possibly the Santa Fe Group. 

On the side of the highway across from the gravel pit, Cerros del Rio basalts cap the Totavi. 

7.9.3. Bayo Canyon 

Distal fanglomerate and lacustrine facies were observed near the mouth of Bayo Canyon. 

The fanglomerate showed great variability between and within outcrops. Generally, the 

fanglomerate can be described as poorly sorted, silt to boulders up to 3ft in size; deposit types are 

dominantly debris flow/mud flow, hyperconcentrated flood flow, and stream channel. Cross

stratification and planar bedding was observed in hyperconcentrated flows and stream channel 

deposits. In one outcrop, a mudflow is overlain by a reversely graded pumiceous ignimbrite. 

Outcrops can be dominated by one deposit type or exhibit many different deposit types 

throughout a section. 

The lacustrine units are fine to medium sand, silt and clay size, well sorted, horizontally 

laminated. Ripple laminations, soft sediment deformation structures and crossbedding were 

observed. Lacustrine facies were interbedded in some outcrops with subaqueously emplaced 

debris flows, basaltic ash, and very fine-grained tephra deposits. In some areas, there was yellow 

alteration of lacustrine sediments. 

7.9.4. Guaje Canyon 

Proximal-Medial fanglomerate outcrops in Guaje Canyon are high up above the canyon 

floor and may not be relevant to fanglomerate below ground. Proximal exposures in the very 

western portion of Guaje Canyon may have more accessible exposures representative of Puye at 

groundwater level; however, we did not go up that far in the canyon. The outcrops we did look 

at were dominantly clast-rich debris flow and hyperconcentrated flood flow deposits with minor 

clast-poor debris flow and stream channel deposits. Debris flow deposits contain pebble/cobble 

clasts to boulder up to 4ft in diameter supported by a fine ashy matrix. They are very poorly 

sorted, and exhibit some reverse grading. Debris flow deposits were from 1-4ft thick and would 

often pinch out or transition into hyperconcentrated flood flow deposits. There was also an 
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angular pumice deposit that appeared to have been reworked by a debris flow. The 

hyperconcentrated flood flows were medium to coarse sand, ash-rich, moderate to well sorted, 

exhibiting cross and planar bedding. Some hummocky stratification was also observed. 

7.9.5. Rendija Canyon 

Some of the best and most accessible proximal-medial exposures of the fanglomerate 

occur in Rendija Canyon. As in Guaje, Puye fanglomerate in Rendija Canyon is dominated by 

clast-rich debris flow and hyperconcentrated flood flow deposits. Stream channel deposits 

seemed more significant in this canyon than in the outcrop looked at in Guaje. There were little 

to no clast-poor debris flow deposits. Ash flows were interbedded with the debris and 

hyperconcentrated flows in some outcrops. Many pumice falls were also observed. In one 

outcrop a pumice fall had weathered to a ~6in thick section of pink clay-like material with white 

pumice lapilli floating jn the matrix. Hornblende crystals were seen within the pumice lapilli. 

As in Guaje Canyon, hyperconcentrated flows arc coarse to granular sand size and exhibit 

crossbedding. 

7.9.6. Well Data 

We examined well log data from R-25, R-19, R-12, R-9, R-31, and older wells 

(Purtymun 1995) wells. Unfortunately, we discovered that well data have many limitations with 

respect to the information we were hoping to get from the well logs. Purtymun (1995) shows the 

depths and thickness of the Puye fanglomerate and Totavi Lentil but provides no lithologic 

descriptions. The R-wells provided depth, thickness, and lithologic information, however in 

some cases the boundary between what was fanglomerate and what was Totavi was not defined. 

The lithologic information was useful in showing sand/pebble verse cobble/boulder bed layers 

and in identifying boulder and argillic clay horizons. Deposit type is near impossible to 

determine from the log data. Geophysical log data is available for some of the wells and could 

provide useful sedimentary structure information; however, there is a severe lack of qualified 

personnel to interpret the data. 
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Table 7-1. Facies summary 

Facies Sub-facies Location Description Macroforms Thickness 
Clast Supported Channel proximal to mid-fan thicker & coarser grained broad channel-form individual channel: 
Conglomerates Deposits exposures upward in the fan geometries 30cm- >6m sequences 

proximal deposits coarse grained, very poorly 
sorted, normal & reverse 
grading some conglomerates 
capped by pebbly sandstones 
which form discontinuous 
lensoid bodies 

distal deposits much thinner, better sorted, finer laterally extensive, !Ocm- 3.5m 
grained polymodal, normally lenticular bodies 
graded, stratification better 
d::veloped 

Sheet Deposits sheet-like sandy- pebble laterally continuous !Ocm- 3m individual 
conglomerates & pebbly with only slight scours rarely exceed 
sandstones absence of deep thinning up to !Scm 
scours, uniform horizontal hundreds of meters stacked sand-gravel 
stratification, lack of apparent coupleis 1-Scm 

r---:· I d . 
size grading 

I 
prox1ma epos1ts confined to lower parts u f the 

succession 

1ratrix-
Clast-rich most prevalent sandy-cobble & boulder laterally continuous 20cm- >4m 

Supported Deposits proximal.ly and in conglomerates, unstratified, tabular bodies 
Congl0merates upper parts of the lpolymodal, coarser grained 

I successi n cong. contain reversely gradeci 
basal layers & overall rever,c 
coarse-tail grading, very poorly 
sorted 

Matrix-rich predominate in mid- lack basal-shear zones or well subaerially 20cm - >3m 
Deposits and distal fan developed reverse grading, more emplace: laterally 

outcrops abrupt decreases in max particle continuous, sheet-
size down fan, lack traction like bodies 
structures, polymodal, muddy- interbedd w/ and 
sandy conglomerates & pebbly- truncated by clast 
muddy sandstones, commonly supported 
coarse-tailed normally graded, sheetflood or 
lack erosional scours braided stream 

conglomerates, 
most beds are 
massive 

distal exposures predominance of lacustrine 
deposits, subaqueously 
emplaced mudflows 

Pyroclastic Block-and-ash confined to dense, nonvesicular lava blocks 
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Facies flows proximal exposures set in an ash matrix with 
subordinate amounts of poorly 
vescular pumice 

Lower Tephra widespread pumice-fall and thin 
Group ash-flows, thin ignimbrites, 

redeposited tephra 

Middle Tephra lithic-rich nonwelded 
Group ignimbrite, coarse- grained 

lithic-rich pumice falls & fine 
grained capping ash falls , 
pumice flow deposits, 2 large 
dacite pumice blocks 

Upper Tephra several rhyodacitic pumice falls, 
Group abundant lake-deposited pumice 

and ash, water lain basaltic ash 2 
Rhyolite Pumice Falls in @ top 
part of the fan overlies red clay 
horizon in central portion of the 
fan 

Phreatomagma distal fan interfinger with Puye fluvial 

i 
tic Basalts gravels and lacustrine 

sediments, derived from Cerros 
del Rio eruptions 

Facies . Sub-facies Location Description Macroforms Thickness 
1Lacustrine distal fan subaqueously emplaced apron: 2- I Om 
Facies mudflows, horizontal 

laminations, abundant tephra and 
grades laterally to stacked 

I pumiceous CPDF and sheetflow 

I 
deposits that form a prominent 
apron around the perimeter of 
the Puye fan 
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Totavi Lentil Member 

Facies Sub-facies Location Description Macroforms Thickness 
axial stream distal fan pebble to cobble gravel, lithics gravel beds: 1.5- lOft 
deposits from dominantly quartzite and other sand lenses: 1- 5ft 
ancestral metamorphic rocks, cross and total: 16- 150ft 
Rio Grande planar beds, sand lenses, fills in 

channels of and locally 
interbedded with the 
fanglomerate, some areas 
overlies Santa Fe group 

Table 7-2. Permeability data for the Puye 

Well Permeability(log 10, m2
) Hydrostratigraphic Unit 

TW-8 -12.1 Fanglomerate 
R-15 -12.2 Fanglomerate 
TW-3 -11.2 Totavi Lentil 
TW-2 -11.1 Totavi Lentil 
TW-1 -12.0 Totavi Lentil 

Test Well DT-9 -10.8 Multiple units including Puye 
Test Well DT-5A -12.1 Multiple units including Puye 
Test Well DT-10 -11.3 Multiple units including Puye 

PM-5 -12.5 Multiple units including Puye 
PM-4 -11.9 Multiple units including Puye 
PM-2 -11.8 Multiple units including Puye 

Table 7-3. Generalized permeability estimates for facies within the Puye 

Deposit Type Permeability 
Channel deposits high to medium 

-
Sheet deposits high to medium 
Clast-rich debris flow medium to low 
Clast-poor debris flow low 
Block-and-ash flow medium to low 
Tephra medium 
Basalts high (if fractured) 
Axial stream deposits high 
(Totavi Lentil) 

Lacustrine medium to low 



Table 7-4. Totavi Lentil Outcrop Information (m) 

Out crop Name North-South Dimensions 
Minimum Maximum 

Ancho Canyon 20.1 244 
Water Canyon 20.4 223 
Mortandad 61 223 
Canyon 
Sandia Canyon 41 142 
Los Alamos 41 893 .7 
~_<11!)' 0 _!l 

-- I 

East-West Dimension§ 
Minimum Maximum 

80.7 264 
61 122 
41 548.6 

41 771.8 
41 1097.3 

I 

I 

' 
I 

! 

Thickness 
Minimum 

18.3 
12.2 
18.3 

6.1 
6.1 

Maximum 

30.5 
18.3 
24.4 

18.3 
30.5 

Top Elevation 

1755 .6 
1524 
1774 

1792 
1823 
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Table 7-5. Lateral Facies Variations of the Puye Formation 

Proximal Medial Distal 
dominated by coarse-grained grade down fan to coarse, better CRDF locally grade laterally & 
ignimbrites & chaotic block- sorted clast rich debris flows vertically to hyperconcentrated 
&-ash sequences (CRDF) flood flow deposits & eventually to 

sheet flood & stream channel 
dominated facies interbedded with 
ash-rich clast poor debris flows 
(CPDF) 

stream channel deposits more decrease in abundance replaced volumetrically by better-
abundant (as much as 50% of progressively sorted, thinner, & finer- grained 
exposures), coarse-grained, downfan braided stream & sheetflood 
poorly sorted, normal & deposits 
reverse grading 

downslope increase in the volumetrically dominate over 
proportion of sheetflood deposits braided stream deposits & become 

proximal to CPDF deposits 
progressive downfan decreases 
in the thickness of sheetflood 
deposits are accompanied by 
improved sorting, horizontal 
stratification 

more massive & stmctureless downfan increase in cross-stratal, 
planar bedsets, horizontal 
laminated sands & muds 

pumice falls commonly more closely spaced & eventually 
separated by several meters of converge to form thick sequences 
conglomerates and mudstones of primary & reworked pumice & 

increase in lacustrine deposits ash lacustrine sediments more 
dominate (as much as 70% of 
exposures) 

transitions from inversely- matrix-rich deposits 
graded, clast rich deposits to predominate in 
fine grained ungraded or medial and distal exposures (as 
normally graded, matrix- much as 50%) 
dominated deposits occur in 
short lateral distances (as short 
as 200m) 
block-and-ash flows confined 
to proximal exposures 
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Table 7-6. Heterogeneity of the Puye Formation 

Large Scale 
overall facies changes throughout the entire Puye Formation 
Transitions dominantly occur west to east 

Scalel&2: Horizontal: 1-lOkm (.6- 6mi) 
Vertical: .5- 4km (.3- 2.5mi) 

Heterogeneity 
Fanglomerate 3- 8km (2- 5mi) 
Totavi Lentil 2- 7km (1- 4mi) 
Stair-stepping vs. pancake layer 
Lacustrine Facies 1- 6km (.6- 3.5mi) 

Location within the fan2-4 
Proximal: dominated by fanglomerate 
Medial: dominantly fanglometate interbedded with lacustrine and Totavi Lentil 
Distal: Lacustrine and Totavi Lentil with minor fanglomerate 

Medium Scale 
Larger features seen in outcrop 
Transitions occur vertically and horizontally throughout outcrop 

Scalel&2: Horizontal: .9- 61m (3- 200ft) 
Vertical: .6- 30m (2- 100ft) 

Heterogeneity 
Pyroclastic facies 1- 5m (3- 16ft) 
Pumice flows, pumice and ash falls, ignimbrites, block-and-ash flows 
Gravel beds 1.5- 9m (5-40ft) 
Sand beds .6- 2m (2-6ft) 
Boulder rich zones .6- lm (2-4ft) 
Clastic deposits .6- 24m (2- 80ft) 
Stream-channel, debris flow, sheetflood, mudflow 
Sedimentary structures 
Lenses, planar bedding, cross stratification 

Location within the fan2-4 
Proximal: channel deposits, sheet deposits, clast-rich debris flow, block-and-ash flows, tephra 
deposits 
Medial: channel deposits, sheet deposits, matrix-rich debris flow, tephra deposits 
Distal: channel deposits, sheet deposits, matrix-rich debris flow, tephra deposits, 
phreatomagmatic basalts, lacustrine deposits, Totavi Lentil 

Small Scale 
Details within the beds of an outcrop 
Transitions occur vertically and horizontally throughout bedding 

Scalel: Horizontal: 0- 5ft 
Vertical: 0-2ft 
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Heterogeneity 
Grain size 
Fine to medium sand, pebble, cobble 
Grading 
Normal vs. reverse 
Matrix vs. clast supported conglomerates 
Matrix properties 
Fine vs. coarse sand, ash 
Cementing 
Indurated vs. friable 
Calcite vs. silica, etc. 
Lithic type 
Volcanic vs. quartzite 
Pumice, fine ash deposits 
Clay layers 0- 1.5ft 
Sedimentary structures 
Crossbedding, horizontal and ripple laminations, soft sediment deformation features, erosional 
scours 
Location within the fan: 
Seen throughout the entire fan 
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Table 7-7. Variations within the Puye according to distance from source 

PROXIMAL 

DEPOSIT TYPES 

• Channel deposits 

• Sheet deposits 

• Clast-rich debris flows 

• Block-and-ash flows 

') Tephra deposits 

Characteristics 

• Single, large-scale coarsening upward, fan wedge is thickest 

• Overall upward decrease in sheetflood gravels and CPDF deposits that dominate lower parts 
of the succession 

,. Capped by stacked stream channel deposits 

• Dominated by coarse-grained ignimbrites and chaotic block-and-ash sequences 

• Stream channel deposits more abundant: coarse grained, poorly sorted, normal and reverse 
grading 

• More massive and structureless 

• Pumice falls commonly separated by several meters of conglomerates and mudstones 

• Transitions from inversely-graded clast-rich deposits to fine-grained ungraded or normally 
graded 

• Matrix dominated deposits occur in short lateral distances (as short as 200m) 

• One or more tephra deposits overlain by pumice and ash-rich debris in the lower portions of 
the fan and by very coarse grained, block-and-ash flow deposits toward the top of the section 

• Clast-supported conglomerates also commonly developed above individual coarse-grained 
massflow sequences where upper parts of debris-flow deposits were partly regraded by 
shallow braided streams 
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MEDIAL 

Deposit Types 

• Channel deposits 

• Sheet deposits 

• Clast-poor debris flows 

• Tephra deposits 

• Lacustrine facies (minor) 

• Totavj Lentil (minor) 

Characteristics 

• Capped by stacked stream channel deposits 

• Rapid vertical transition form coarse clastics to fine-grained mudstone 

• Fine-grained units overlain by stacked conglomeratic mudstones that occur as uniform, 
!aterally continuous, sheet-like beds ranging from 20cm to 2.6m 

• Grade down fan to coarse, better-sorted clast rich debris flows 

• Decrease in stream channel abundance progressively downfan 

• Progressive down fan decreases in the thickness of sheetflood deposits are accompanied by 
improved sorting, horizontal stratification 

• Increase in lacustrine deposits 

• Matrix-rich deposits (CPDF) dominate in medial and distal exposures 

• One or more airfall units overlain by ashy debris-flow deposits 

• Thick sequences of alternating clast-rich and matrix-dominated conglomerates developed as 
debris flows episodically in filled stream channels following eruptions 
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DISTAL 

Deposit Type 

• Channel deposits 

• Sheet deposits 

• Clast-poor debris flows 

• Tephra deposits 

• Lacustrine facies 

• Totavi Lentil 

Characteristics 

• CRDF locally grade laterally and vertically to hyperconcentrated flood flow deposits and 
eventually to sheet flood and stream channel dominated facies interbedded with ash-rich 
clast-poor debris flows (CPDF) 

~ Stream channel deposits replaced volumetrically by better-sorted, thinner, and finer-grained 
braided stream and sheetflood deposits 

• Sheetflood deposits volumetrically dominate over braided stream deposits and become 
proximal to CPDF deposits 

• Downfan increase in cross-stratal, planar bedsets, horizontal laminated sands and muds 

• More closely spaced and eventually converge to form thick sequences of primary and 
reworked pumice and ash 

• Lacustrine sediments more dominate 

o Primary pyroclastic deposits are thin and interbedded with stacked pumiceous CPDF and 
sheetflood deposits 

• Individual CPDF deposits separated by fine-grained, braided stream and intermittent 
sheetflood conglomerates 

• Inter-eruptive depositional sequences more complex than in proximal exposures 
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7. 10. Development of a stochastic model of heterogeneity within the Puye 
Formation 

As described in Robinson et al. (Robinson et al. 2000), we generated a preliminary 

stochastic model of heterogeneity within the Puye Formation using a Gaussian sequential 

simulator, GCOSIM (Gomez-Hernandez 1991). This model requires specification of correlation 

lengths (x, y, and z directions). Correlation length is a measure of how spatially continuous any 

given facies is, on average. We estimated correlation lengths based on outcrop-based estimates 

of geometries for the coarse Totavi Lentil (Table 7-4). Because of the uncertainty associated 

with these estimates, we generated stochastic fields corresponding to three different sets of 

correlation lengths. These are shown in Table 7-8. Figure 7-7 shows three of these cases in map 

view; Figure 7-8 shows three cases in cross-section. Because we set correlation lengths in x and 

y directions equally, our facies trend southeasterly. These facies are intended to mimic the type 

of heterogeneity found in alluvial fans . A more rigorous model of facies within the Puye will be 

developed in.FY01, using a Markov-chain approach developed for alluvial fan sediments in 

California.(Fogg et al. 1998). 

Table 7-8. Combinations of correlation lengths (A), mean (<t>) and variance a J of hydraulic 

conductivity, and porosity ( <P) used to simulate stochastic conductivity fields . 

Case <t> 0 2 I Ax ~ Az <l> 

numbers 
f 

0 0 
1 -11.793 0.276 
2 0.5 500 500 
3 1.0 
4 -11 20 0.1 

5 -13 
6 250 250 
7 1000 1000 
8 12 
9 -11.793 0.276 30 
10 500 500 20 0.15 
11 0.20 
12 variable 
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Figure 7-l. Location of the Puye Formation (PF) (Waresback and Turbeville, 1990). 
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Figure 7-2 . Model of alluvial fan sedimentation. (A) Fan surface; (B) Crossfan profile; (C) 
Radial profile. Vertical profiles are greatly exaggerated (reproduced from Prothero and 
Schwab, 1996). 
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Figure 7-3. Photograph of an outcrop of the Totavi Lentil 
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Figure 7-4. Large scale heterogeneity (Waresback and Turbeville, 1990). 
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Figure 7-5 . Medium scale heterogen:::i~y (Waresback and Turbevilie, 1990). 
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Figure 7-6. Medium and small scale heterogeneity (Turbeville, 199 1 ). 
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Figure 7-7. Hydraulic conductivity (m2) in cross-sections through the Puye formation, according to three different stochastic 
models. 5X vertical exaggeration. 
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Figure 7-7a. A plan view of generated log hydraulic conductivity field (Case 1: A.x =A.y=500 m) 
for Puye Formation at a 1000 m elevation. 
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Figure7-7b. A plan view of generated log hydraulic conductivity field (Case 4: A.x =A.y=500 m) 
for Puye Formation at a 1800 m elevation. 
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In conclusion, both the basin model and the Pajarito Plateau submodel are important for the 

characterization of hydrogeological conditions in the region ofLANL. 
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Appendix A. Useful conversions 

Type of measurement To Obtain Multiply values reported in these By this 

units factor: 

Permeability/hydraulic ft/day (hydraulic gpd/ft2 (specific capacity) 0.134 

conductivity conductivity) 

m2 (permeability) ftlday 3.6E-13 

Flux kg/s cfs 28.32 

cfs gal/min 2.23E-3 
L____ ______ ------------------
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Appendix B. Refinement of the pre-development water level dataset 

The comprehensive water level database includes data gathered by a variety of agencies 

and spans the period ofthe early 1940' s to the present. We imposed several criteria for selecting 

representative data, to 1) exclude wells that might be in perched water systems and 2) to exclude 

data from wells that might be influenced by significant pumping. The specific criteria we used 

were as follows: 

1) remove all wells identified by the USGS as "alluvial" 

2) remove any water levels measured before 1955, unless the water level would substantially 

improve the spatial distribution ?f the dataset (especially providing better vertical coverage), 

using the following criteria: 

a) the data point is at least 5km (horizontal distance) from any well with a pre-1955 water 

level measurement (note: this criteria generally ensures that water levels taken in the vicinity of 

pumping fields will be excluded) 

OR, 

b) the data point is at least 1 km from any well (horizontal distance ) AND 33m vertical 

separation with any pre-1955 water level measurement 

In addition to the above criteria, we removed a few additional water level measurements 

that we felt were probably taken from perched systems, based on careful examination of water 

level trends and river elevations. Additionally, several measurements were removed because of 

extremely low reported water levels, hundreds of feet below nearby wells and/or river levels. 

One measurement, north of Santa Clara Creek, was removed from the calibration procedure 

because it fell directly within the Pajarito Fault zone (as defined by the geologic model). 

Because the current model represents the fault zone as a relatively wide, homogeneous 

hydrostratigraphic zone, calibration to fine scale data (such as water levels within the zone) is 

inappropriate. 
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Appendix C. Numerical Inverse Analyses 

A major task of our field of study is to understand and predict the fluid flow and 

contaminant transport through natural hydrogeological systems. This requires the definition of a 

conceptual model and corresponding model parameters, which represent adequately 

hydrogeological processes of interest. For a given model, the identification of model parameters 

and associated uncertainties is called an inverse problem. Numerical inverse methods have been 

used widely in hydrogeological research and, more recently, application. The applied inverse 

methodology follows the principles and definitions established by the milestone papers of 

(Carrera and Neuman 1986). 

Water flow in porous medium is governed by the following partial differential equation over 

a three-dimensional domain Q with boundary r (Bear 1972), 

(C-1) 

subject to initial and generalizP.d boundary conditions 

p = po on Qat t= 0 (C-2) 

along r (C-3) 

where p is absolute liquid pressure [M/L T2
] , p is liquid density [M/L3

], f..t is liquid dynamic 

viscosity [MILT], k is permeability [L 2], <j> is porosity [-], qm is a source term [M/L3T] , n is unit 

vector normal to the boundary r, qb is prescribed air mass flux [M/L2T] normal tor, vis a 

parameter controlling the type of boundary conditions (first or second type if v = 0 or v --7 oc, 

respectively; third type otherwise) [T/L], and g is acceleration due to gravity [LIT2
; 9.8 rn/s2

]. 

The absolute liquid pressure p and liquid density p are related through the equation of state 
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p =Po exp(Cp) (C-4) 

where Cis liquid compressibility [LT2/M]. Rational-function approximations are used to 

estimate these properties in FEHM, where the rational functions are a ratio of polynomials (Harr 

et al. 1984). 

The governing liquid pressure p depends on initial and boundary conditions as well as on 

the spatial distribution of medium properties (in our case permeability k and porosity <j>) 

throughout model domain Q. The forward problem can be defined formally as follows 

P =_'P(a) (C-5) 

where a is a vector [M x 1] of the unknown model parameters and the forward operator 'I' is a 

functional that maps a into p through the governing equations. The inverse problem can be 

defined as solving the last equation for a based on a knowledge of the state variable p 

(C-6) 

where 'l'-1 is an inverse operator. A well-posed mathematical problem is one for which a solution 

exists, is unique and stable. Although the forward problem is generally well-posed, the 

corresponding inverse problem tends to be ill-posed. This is due to lack of sufficient information 

about the state of the system (pressures, fluxes) , measurement and interpolation errors, as well as 

computational errors associated with solving the forward problem. This can lead to non-unique 

and unstable inverse solutions (Carrera and Neuman 1986). Following to maximum likelihood 

approach proposed by Carrera and Neuman [1986a] , the solution ofthe inverse problem can be 

defined as a weighted square-difference problem where we minimize the objective function 

<I>( a), 

<l>(a) = [o(a)- o*]T W [o(a)- o*] (C-7) 
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where o* and o(a) are vectors [N x 1] of respectively observed and simulated responses 

(pressures, fluxes) of the hydrogeologic system, W is a diagonal weight matrix [N x N]. The 

computation of o(a) is performed by the code FEHM; the minimization of objective function is 

performed by the code PEST, which implements the Levenberg-Marquardt (second-order 

optimization) algorithm. The latter requires the computation of a sensitivity (Jacobian) matrix J 

representing the sensitivity (partial derivatives) of each simulated response o(a) in respect to 

each model parameters a (d[o(a)]/da). 

In the inverse methodology, the analysis of estimation errors is of critical importance. 

Here we follow the linearized analysis of estimation errors proposed by (Carrera et al. 1986). It 

assumes that the forward model '¥ is linear close to the obtained parameter estimates and 

parameter estimation errors are multi-Gaussian. If this is the case, the estimation errors are fully 

characterized by their mean (equal to zero) and covariance matrix L. It is proved that L is such 

that L- F- 1 is semi-positive definite, where F is the Fisher information matrix. Therefore, F- 1 

defines "a lower bound" for the covariance matrix of estimation errors, and we can define L = F-

1. The Fisher information matrix F is a measure of infonnation about the parameters that is 

contained in the inverted data, and Lis a measure of estimation uncertainty. The more 

information is contained in the data, the less uncertain are the parameter estimates. In our case, F 

is defined as 

(C-8) 

where C is the covariance matrix of observation errors . F may become singular when some of 

the parameter estimates are highly correlated. IfF is not singular, the covariance matrix of 

estimation errors L can be estimated as 

(C-8) 

where i is a scaling factor of covariance matrix C, and JTWJ is the so-called "normal matrix". 

If i is unknown (as typically is the case) it can be estimated a posteriori by dividing the 

objective function estimate <I> by the number of degrees of freedom (i.e. N - M). 

The simplest way to present the uncertainty in parameter estimates (i.e., the estimation 

errors) is through 95% confidence intervals that are proportional to the respective diagonal terms 
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of l:. To estimate what is causing these uncertainties, parameter insensitivities or cross

correlations among estimation errors, we should perform further analysis. From l:, we can 

calculate a correlation matrix, which represent the direct (one-to-one) correlation coefficient 

between estimation errors of respective parameters. We can also perform an eigenanalysis ofl:, 

which allows better identification of parameter uncertainties and cross-correlations among the 

estimation errors. Since by definition the covariance matrix is positive definite, the eigenvalues 

are real and the eigenvectors are mutually orthogonal, representing the axes of an M-dimensional 

covariance ellipsoid defined by l:. The components of each eigenvector represent the relative 

contribution to it by the estimation errors of each parameter. Parameters associated with 

eigenvectors having small eigenvalues are less uncertain than those associated with eigenvectors 

having large eigenvalues. Parameters associated with single eigenvectors have uncorrelated 

estimation errors. Parameters associated with multiple eigenvectors have cross-correlated 

estimation errors. 

We should note again that the error analysis described above is based on the asswnptions 

that (1) the measurements o* are mutually uncorrelated (W is diagonal), (2) the measurement 

errors are Gaussian (3) the forward model'¥ (a) is linear in the close vicinity of the optimal 

parameter estimates, and (4) the estimation errors of parameters are multi-Gaussian. In practice, 

none of these assumptions are typically fulfilled, and therefore the computed statistics are 

approximate. Still the estimation error analysis as well as the analysis of sensitivity matrix J 

provide us will important insights about the inverse model estimates and their estimation errors . 

Enhanced computational efficiency of the Levenberg-Marquardt algorithm can be 

achieved by parallelizing the evaluation of the sensitivity (Jacobian) matrix. Doherty ( 1997) 

created a parallel UNIX version of PEST. We _have modified this parallel version so as to better 

utilize the computational resources of a standard UNIX multi-processor environment. We have 

further altered PEST to allow efficient restarting of the optimization process, if and when it 

terminates prematurely, so as to virtually eliminate loss of computational time. The parallelized 

version of the inverse model was run on the SGI Origin 2000 multi-processor supercomputer. 
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Appendix D. Corrections to groundwater carbon-14 ages in the Los Alamos 
area 

In discussing the processes that influence the values of the carbon isotopes, it is helpful to 

distinguish between "open" systems, in which carbon isotope exchange between the gas and 

liquid phases takes place continuously and "closed" systems, in which the water is isolated from 

the soil gas. Generally, in open systems, changes in the values of the _ 13C, 14C, and pH of the 

water that might occur from water/rock interactions, including calcite dissolution, are buffered 

by the presence of an essentially unlimited volume of soil gas in which the partial pressure of 

C02(g) (Pc02) is constant. Under closed system conditions, the amount ofC02(g) available for 

reaction is limited to the amount dissolved in the water at the time it passed from open system to 

closed system conditions. Because the rates of gas diffusion through water are quite low 

compared to the water flux under all but nearly stagnant conditions, the transition from open to 

closed system conditions is generally assumed to take place at the water table. 

The isotopic mtio (13C/ 2C) is expressed in the _-notation (Equation 6-1), with Pee Dee 

Belemnite (PDB) forming the reference. Studies of Holocene pedogenic carbonates in the Great 

Basin (Quade et al. 1989; Quade and Cerling 1990) have shown that the _ 13C of these carbonates 

are negatively correlated with elevation. The _ 13C of pedogenic carbonates reflect the _ 13C values 

of C02 in soil gas, which increases at lower elevations in the Great Basin because ( 1) the 

proportion of plants that follow the C4 and CAM rather than C3 photosynthetic pathway 

increases at the more arid, low-elevation sites, and (2) plant respiration rates are lower at these 

water-stressed sites, permitting the downward diffusive flux of 13C from isotopically heavy, 

atmospheric C02 to have a greater effect on the overall isotopic composition of the soil gas. The 

average _ 13C ofC4 plants is -12.7 permil, the average _ 13C ofC3 plants is -27.1 permil, and the 

average of CAM plants is intermediate and depends on the local environmental conditions 

(Cerling 1984). 

Holocene pedogenic carbonates both in Great Basin (Quade et al. , 1989; Quade and 

Cerling, 1990) and worldwide (Cerling, 1984), have _ 180 values that reflect the _ 180 of the local 

precipitation, which, as discussed above, tends to become lighter with increased elevation. In the 

Great Basin, it was shown (Quade et al. , 1989, Fig 9)) that the observed _ 180 values of pedogenic 

carbonate were correlated with, but somewhat heavier than, the local meteoric water, a relation 
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that was attributed to the preferential deposition of pedogenic carbonates by isotopically heavy 

summer rains or to partial evaporation of the water in the soil zone. 

Detailed elevation profiles of _ 13C and _ 180 in pedogenic carbonates similar to those 

described for the Great Basin do not exist for the Los Alamos area. Fracture-filling calcite from 

unsaturated Tshirege Member of the Bandelier Tuff had average _ 13C and _ 180 values of -4.6 

permil PDB and 21.8 permil SMOW, respectively, and a 14C age between 23,300 and 25,300 

years (Newman, 1996, p. 10). The _ 13C of this calcite is somewhat heavier than the values 

typical of Holocene calcite in pinyon-juniper-sage zones at the same elevation in the Great 

Basin (-7.4 +/- 0.8 per mil; Quade and Ceding, 1990, p. 1550). Based on the temperature

dependent fractionation factors listed in Clark and Fritz (1997) and an assumed temperature of 

15 degrees Celsius, the equilibrium _ 13C of the soil gas and the equilibrium _ 180 of the water 

precipitating the calcite were calculated. The estimated _ 13C for the soil gas of -16.4 permil PDB 

is slightly heavier than would be expected for the sample elevation of 6,600 feet (2,0 12 m), 

based on a comparison with modem trends between the _ 13C of soil gas and elevation in the 

Great Basin (Quade et al, 1989, Figs. 6 and 7). The estimated equilibrium _ 180 of -9.3 permil is 

only slightly heavier than the _ 180 of about -10 permil estimated for precipitation at the land

surface elevation of the calcite samples, based on the correlation between _ 180 and ground

surface elevation given by Equation (6-2). The limited data provided by the calcite fracture 

coating suggests that 25,000 years ago, the climate on the Pajarito Plateau was not substantially 

cooler or wetter than the modem climate. 

In map view, the _ 13C values of water from springs and wells in the Los Alamos area do 

not show evidence of systematic variations (Fig. D-1 ). Only one value for _ 13C ( -15.0 per mil) 

exists for springs in the Sierra de los Valle. The values for wells and springs on the Pajarito 

Plateau range between -15.0 and -6.0 per mil, and a similar range of values exist for springs in 

the Rio Grande areas. In some locations, such as near the southernmost springs in the Rio 

Grande area, waters discharging in close proximity have very different _ 13C values. 

From the elevation trends established for pedogenic carbonates in the Great Basin, it 

might be expected that if the recharge water acquires a the dominant fraction of its dissolved 

inorganic carbon from pedogenic carbonate in the recharge area, the _ 13C of the recharge water 

might reflect the effects of land-surface elevation in a similar way as the _ 180 of the water. 

Thus, a positive correlation might be expected between the _ 13C and _ 180 values in groundwater. 

192 



However, the data for springs and wells in the Los Alamos area do not show evidence of a 

positive correlation. 

The absence of a correlation between _ 13C and _'so values in groundwater may be the 

result of one or more of several factors. The first is that the enrichment factor associated with 

fractionation of 13C between the DIC and C02<sl (Emc-co2<sl) is highly dependent on the relative 

proportions of the dissolved carbon species present in the infiltrating water and, hence, on the pH 

of the water, as it passed from open to closed-system conditions. Once under closed system 

conditions, the _ 13C of the DIC is fixed unless additional sources of carbon, such as calcite, are 

encountered by the grmmdwater. Enrichment factors between DIC and C02<gl range from zero at 

a pH of about 5.5 to a value of about 7.9 at near-neutral pH values (Clark and Fritz, 1997, Fig.5-

5). Thus, the _ 13C of recharge water in equilibrium with C02<sl having a _ 13C of -16.4 per mil 

could range from -16.4 to -8.5 per mil, depending on pH. The pH of springs in the Valle Caldera 

and Sierra de los Valle ranges from 5.5 to 7.2 (Blake et al. , 1995), so that the effect~ of pH :m 

<:mc-co2<sl may be responsible for at least some of the variability in _ 13C values. 

A second possible reason for the absence of a correlation between groundwater _ 13C and 

__ 'so values is that the _ 13C of the groundwater is modified along its flowpath by deeper calcite in 

the regional aquifer whose _ 13C values, which are presently unknown, have no relation to 

modem surface topography. Secondary calcite has been identified on thin sections of rocks from 

the Santa Fe Group and the Puye Formation (R. Warren, written communication, 1999). Calcite 

dissolution is described by the equation 

(D-1) 

During calcite dissolution, the dissolved C02<sl and calcite contribute equal amounts of carbon to 

HC03-. Under dosed-system conditions, neither the total DIC nor the isotopic composition of 

the DIC changes as a result of the conversion of dissolved C02<sl (H2C03) to HC03-. For closed

system conditions, the additional DIC is derived from the calcite alone and has the _ 13C value of 

the dissolving calcite. Thus, if calcite dissolution were taking place continuously along a flow 

path in the saturated zone, the _ 13C values of the DIC would shift from light values typical of the 

recharge area toward heavier values typical of the calcite as additional HC03- (the predominant 

form of DIC at neutral pH) is added to the groundwater. 
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At most sites, the pH of the water is neutral or alkaline and the alkalinity and DIC values 

are similar. For many springs in the Sierra de los Valle, however, DIC concentrations are much 

higher than alkalinity because of the low pH values at these sites. Because of their high DIC 

concentrations, springs in the southern part of the Sierra de los Valle cannot be representative of 

the source of the lower elevation waters unless a substantial amount of de-gassing of C02(g) takes 

place as these spring waters percolate through the unsaturated zone to the water table. Springs in 

the Valle Caldera have low alkalinity and DIC compared to other subsurface water in the Los 

Alamos area. Groundwater in the Rio Grande Area Wells, Wells East of the Rio Grande, and 

Springs East ofthe Rio Grande groups have generally high values of alkalinity and DIC 

compared with water from the Pajarito Plateau Wells, Pajarito Plateau Springs, and the southern 

Rio Grande Area Springs. Springs on the Pajarito Plateau also have high alkalinity and DIC 

compared to groundwater from most Pajarito Plateau Wells and the Rio Grande Area Springs. 

The degree of satuntion of water with respect to a mineral is indicated by the saturation 

index (Slmin) for the mineral, where Slm'n =log (IAP/Kmin), ~in is the dissociation constant for the 

mineral, and lAP is the ion activity product of the ions that result from dissolution of the mineral. 

When the water is saturated with respectto a mineral, Slmin = 0; conversely, Slmin > 0 and Slmin < · 

0 when the water is oversaturated and undersaturated with respect to a mineral. Calculations of 

the calcite saturation indices (Sl
031

) of water in the Los Alamos area are of interest because these 

values indicate the potential of water in different areas to dissolve calcite. These Sica I are shown 

in plan view in Figure D-2. Water samples from springs in the Valle Caldera and Sierra de los 

Valle have low alkalinity and are undersaturated with calcite; Springs on the Pajarito Plateau are 

generally also undersaturated with calcite, except for Sandia Canyon otnd Indian Springs close to 

the Rio Grande. Groundwater from wells on the Pajarito Plateau and from springs in the Rio 

Grande area have values of Slcal that range from about - 2 to 0, indicating variable degrees of 

saturation of the water with calcite. Generally, groundwater at wells in the northern part of the 

Pajarito Plateau has higher Slcal values than groundwater at wells in the southern part. 

Groundwater in the Rio Grande Area Wells, East of the Rio Grande Wells, and Springs East of 

the Rio Grande groups is saturated or slightly supersaturated with calcite. 

To examine the possibility that closed system calcite dissolution reactions are controlling 

the variability in groundwater _ 13C values, the _ 13C values of water from springs and wells in the 

Los Alamos area are plotted as a function of their DIC concentration (Fig. D-3). Also shown in 
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the figure are two curves that show the expected changes in the _ 13C of the water as DIC is added 

to the system as a result of calcite dissolution. The upper curve assumes _ 13C of the calcite is 

0.0 per mil, which is the value typical of marine carbonates (Fritz and Clark, 1997, Fig. 5-l ), 

whereas the lower curve assumes that the _ 13C of the calcite is equal to the value of -4.6 per mil 

reported by Newman (1996). Paleozoic carbonate rocks crop out locally south ofthe Los 

Alamos area and are believed to underlie the tuffs and Santa Fe Group sediments beneath the 

Pajarito Plateau (Kelley, 1978), so deep-circulating water could conceivably contact these rocks 

or sediments derived from these rocks. 

Although neither curve is capable of explaining all of the variability in the _ 13C values 

and DIC concentrations of the Pajarito Plateau and White Rock Canyon samples, the curves 

together seem to indicate that the increases in _ 13C that accompany increases in DIC are at least 

partly attributable to the dissolution of isotopically heavy calcite. Silicate-mineral weathering 

reactions will not result in an increase in either _ 13C or DIC because the conversion of dissolved 

C02<&l is the only carbon phase participating in these reactions and its _ 13C is already reflected in 

_
13C01c. Some of the groundwater east of the Rio Grande has _ 13C values that fall below the 

!ower curve, suggesting either different conditions in the recharge area or different processes 

have affected the isotopic composition of these water samples. 

The 14C data from Rogers et al. (1995) and _ 13C and HC03· data from Blake et al. (1995) 

for the same wells are shown in Figures D-4A to D-4C. Note that in Figures A-3b and A-3c, one 

data point (from well LA-la) has been omitted from the regression calculations. The increase in 

_
13C with increasing DIC concentrations (Fig. D-4B) and the decrease in 14C activities (Fig. D-

4A) with increasing _ 13C indicate that the 14C in the groundwater has been diluted to varying 

degrees by isotopically heavy calcite that is depleted in 14C compared to the groundwater. These 

trends would not be expected if only silicate weathering reactions were taking place, because 

these reactions involve only dissolved C02<&l as a source of carbon and soil C02<&l is isotopically 

light compared to the groundwater. Thus, at least some of the decrease in 14C activities that 

accompany increases in DIC concentrations (Fig. D-4C) are due to contact between the 

groundwater and carbonate minerals. Qualitatively, these conclusions are not different from 

those described in Rogers et al. (1995). 

In this appendix, the groundwater 14C ages are reinterpreted in light of the above 

discussions using two correction models. The first correction model uses the estimated 13C of 
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the recharge water, groundwater DIC, soil gas C02, and carbonate minerals to determine the 14C 

dilution the groundwater has undergone up to the time of sampling to estimate a dilution factor: 

q _I3C (D-2) 

where q_, 3c is the factor reflecting the dilution that the 14C in the recharge water is estimated to 

have undergone as a result of carbonate mineral dissolution. The value of _ 13Crech is estimated 

from 

'3c _ '3c + - rech - - C02(g) Emc-C02(g) (D-3) 

The difficulty in applying this method is in estimating the pH-dependent value ofEmc-co2(g)· An 

estimated value for _ 13Crech of -8.5 per mil can be calculated using a value of -16.4 per mil for 

_
13Cco2(g) and a value of -7.9 per mil for Emc-co2(g)· However, this value for _ 13Crech cannot be 

generally applicable because most of the spring and groundwater samples in the Los Alamos area 

have _ 13C values less than -8.5 per mil (Fig. D-4A). Given that the value for _ 13Cc0 2<sJ of - 16.4 

per mil is correct, only a value for - mc-co2(sl near zero will permit the correction of all the spring 

and groundwater samples for calcite dissolution using Equation D-2. Consequently, the dilution 

factor q_, 3c was calculated using values of-16.4 per mil for _ 13Cco2(g)' 0 permil for Emc-co2(sl' and 

two different values for _ 13Ccarb· In case 1, _ 13Ccarb is assumed to be --4.6 per mil , the value of the 

pedogenic fracture calcite (Newman, 1996) and approximately the _ 13C value of the end-member 

carbon source indicated by the intercept of the regression line in Figure D-4A. In case 2, _ 13Ccarb 

is assumed to be 0 per mil, the average value of marine carbonate. In turn, 14A0 = q_13c 14Aarm was 

used in the radioactive decay equation (Equation 6-5) to calculate the corrected 14C age of the 

groundwater. These ages are listed in Table D-1 as "_13C-corrected ages". The fact that the 

dilution factor q_, 3c is substantially less than 0.5 may indicate that isotope exchange is an 

important process influencing carbon isotopes in groundwater near Los Alamos, because simple 

carbonate dissolution under closed-system conditions (Equation D-1) would not dilute the 14C 

activity by more than half. 

A second method for correcting groundwater 14C ages for the effects of carbonate mineral 

dissolution involves calculating the ratio of the DIC gained from dissolving soil gas C02 to the 
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DIC measured in the groundwater sample. In this case, the dilution of the 14C in the groundwater 

by carbonate mineral dissolution is calculated from 

(D-4) 

where mDICrech and mDICsampie are the concentrations ofDIC in the recharge water and 

groundwater sample, respectively. The basis for this method is that, under closed-system 

conditions, the DIC of the groundwater is constant (although the relative proportions of the 

dissolved carbon species may change) unless additional sources of carbon in the form of 

carbonate minerals are encountered along the flow path. Any increase in groundwater DIC 

downgradient from the recharge area thus reflects interaction with carbonate minerals. This 

method implicitly assumes that the 14C of the recharge water is 100 pmc, a condition likely to be 

true only if no carbonate dissolution occurred in the unsaturated zone or if open system f'xchange 

between C02(g) and the unsaturatt~d zone water re-established the 14C of the water at 100 pmc 

after calcite dissolution had occurred. 

Geochemical modeling of groundwater silicate weathering and calcite dissolution 

reactions done in support ofthis work using PHREEQC (Parkhurst, 1994) but not discussed in 

this report indicatt:: that, although the calculated P coz values of some spring samples are 

somewhat higher, an assumed soil gas P cm of w·'-5 atm best explains the pH and alkalinity of the 

groundwater data. Assuming a recharge temperature of 15 degrees celsius and that, in dilute 

waters, activities are approx-imately equal to molalities, the total DIC of the recharge water is 

estimated to be 89.6 mg/L as HC03-, with about 98.5 percent of the DIC actually present as 

C02(aq)· This value ofmDICrech was compared to the measured alkalinities (which approximate 

mDICsampie at neutral pH) to compute values for qmc· 

The computed values of q01c are listed in Table D-1, along with the DIC-corrected 14C 

ages. Several values of q01c are above 1.0, which indicates the DIC age-correction method is 

invalid for these samples. However, for the groundwater samples for which meaningful values of 

q01c were calculated, the corrected ages are in good agreement with the corrected ages calculated 

for case 1 using _ 13C. Based on the agreement between these estimates of corrected ages, the 

_
13C-corrected 14C ages for case 1 are considered to be the best approximation to the true age of 

the water. These ages are shown in Figure 6-10 in the main body ofthe report. 
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Table D-1. Table showing the results of groundwater carbon-14 age corrections 

Well '4c Uncorrecte o13c DIC, Q l> I3C 813C Ql>I3C 013C QDIC DIC-
activity d (in (as mg/L (case Corrected (case Corrected corrected 

(pmc) Age permil) HC03") 1)" Age -case 2)b Age -case age 
(years) 1" 2b (years) 

(years) (years) 
PM-5 53.7 5,140 -13.9 79.9 0.35 3,773 0.79 3,172 1.12 ---
DT-5A 57.6 4,560 -14.2 68.5 0.87 3,370 0.81 2,855 1.31 ---
0-4 25 11,460 -9.05 152.9 0.55 6,546 0.38 3,399 0.59 7,042 
PM-3 23 .9 11 ,832 -8 .95 177.8 0.55 6,826 0.37 3,583 0.50 6,167 
PM-1 18.5 13,949 -9.15 133 0.56 9,126 0.39 6,072 0.67 10,684 
G-5 26.8 10,885 -13 .0 94.4 0.79 8,965 0.71 8,076 0.95 10,454 
LA-lA 13.9 16,312 -7.1 82.1 0.43 9,392 0.21 3,484 1.09 ---
Eastside 3.8 27,033 -9.38 178.3 0.57 22,416 0.41 19,564 0.50 21,345 
Artesian 
LA-1B 0.9 38,940 -5.8 41L7 0.35 30,349 0.10 20,045 0.22 26,334 
Westside 0.05 62,834 -6.25 398.3 0.38 54,861 0.14 46,573 0.22 50,501 
Artesian 

-- - - - L_ ---- ---- -- ---- ---- ------------- ----- --

"In case 1 it was assumed that calcite had a 013C of 0.0 per mil 

bin case 2 it was assumed that calcite had a 013C of -4.6 per mil 
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NOTICE 

The proccdurL'S set forth in the U.S. EPA Region 6 November 2000 Corrective Action Strategy (CAS) are 
provided a~ ~u1dance for the implementation of pilot projects for corrective action at sites with releases of 
hazardous constituents. Region 6 EPA intends to identifY and conduct pilot projects at specific facilities in 
conjunction "ith state agencies to help in the further development ofthis strategy and EPA Region 6 
intends to limit. at this time, use of the CAS to EPA and/or state-lead pilot projects. These pilot projects 
are intended tu demonstrate the degree that conective action can be accelerated through a streamlined 
process Th1c; guide is not intended to supercede any applicable state statutory or regulatory requirements. 
This guide sh()Lild be used in conjunction with a formal agreement, such as a permit, order, letter 
agreement. etc. 

This guidance is based in part on policies refened to in the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), published on March 8, 1990 (55 Federal Register 8666) and the 
Advanced Not1ce for Proposed Rulemaking (ANPR) SubpartS, published on May I, 1996 (61 Federal 
Register 19432). 

The CAS prc)\'ictes guidance to the Region 6, U.S. Environmental Protection Agency (EPA) and the states 
in Region 6 as one possible method/process to implement RCRA conective action. The CAS is meant to 
supplement not to replace previous guidance issued by the Agency regarding RCRA conective action. It 
also provides guidance to the public and to the regulated conununity on how EPA, Region 6 may exercise 
its discretion in implementing its regulations. The CAS does not substitute for EPA regulations, nor a 
regulation itself. Thus, it does not impose legally binding requirements on EPA, the states, or regulated 
entities, and may not apply to a particular situation based on specific circumstances of the facility. 

EPA Region 6 does not recommend this approach be used at facilities with a history of past noncompliance 
or one not interested in aggressively implementing conective action. All decisions regarding conection 
action at a particular facility will be made based on the applicable statutes and regulations. Therefore, 
interested persons are free to raise questions and objections about the appropriateness of any 
reconm1endation in the CAS with respect to a particular facility, and EPA Region 6 will consider whether 
or not the recommendations in the CAS are appropriate. 

The CAS is meant to be a living document to be updated and changed based on EP As, the states, regulated 
entities, and the public experience in implementing it and as circumstances wan·ant. 

U.S. EPA Region 6 
Corrective Action Strategy 



TABLE OF CONTENTS 

Section 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1 
I. I PURPOSE AND SCOPE OF THE CORRECTIVE ACTIO!\! STRATEGY . . . . . . . 1.1 
1.2 EVOLUTION OF THE CORRECTIVE ACTION PROCESS .............. 1.2 

1.3 
1.4 

1.2.1 Traditional Approach for RCRA Permitting ...... . 
1.2.2 Risk-Based Approaches Under Permit Programs .... . 
RISK MANAGEMENT USING THE CAS .............. . 
ORGANIZATION OF THE DOCUMENT .............. . 

. . . . . . . . . . . . . . 1.3 
1.5 

. . . . . . . . . . . . . . 1.5 
. . . . . . . . . . . . . . . 1.6 

2.0 OVERVIEW OF THE CORRECTIVE ACTION STRATEGY ......................... 2.1 
2.1 KEY ELEMENTS OF THE CAS...................... . .............. 2.1 
2.2 PERFORMANCE STANDARDS . . . . . . . . . . . . . . . . . . . . . . .............. 2.1 
2.3 RESPONSIBILITIES OF THE FACILITY AND ADMINISTRt\ TIVE AUTHORITY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 2.3 
2.4 STEPS FOR IMPLEMENTING THE CAS . . . . . . . . . . . . . . ............. 2.4 

2.4.1 Beginning the CAS . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 2.4 
2.4.1.1 Notice oflntent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 
2.4.1.2 Scoping Meeting ....................................... 2.5 

2.4.2 CAS Work Plan .............................................. 2.6 
2.4.3 Evaluating and Prioritizing Impacts From Releases . . . . . . . . . . . . . . . . . . . . 2.8 

2.4.3.1 Risk-Based Priority Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 
2.4.3.2 Site-Specific Risk Assessment . . . . . . . . . . . . . . . . . . . . . . . 2.9 
2.4.3.3 Ecological Exclusion Screening . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 
2.4 .3 .4 Risk Evaluation Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.10 

2.4.4 Managing Risk (Remedy Evaluation, Selection, and Performance) . . . . . . . 2.11 
2.4.4.1 Risk Management Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.11 

2.5 COMPLETING THE CAS ........................................... 2.13 

3.0 DATA QUALITY OBJECTIVES AND DATA TYPES ............................... 3.1 
3.1 ESTABLISHING DQO'S FOR SITE CHARACTERIZATION ................ 3.1 
3.2 CONCEPTUAL SITE MODEL ........................................ 3.3 

3.2.1 Facility Profile ............................................... 3.4 
3.2.2 Land Use and Exposure Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 
3.2.3 Ecological Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 
3.2.4 Physical Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 
3.2.5 Release Profile ............................................... 3.7 
3.2.6 Risk Management Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 

3.3 DATA QUALITY CONSIDERATIONS FOR THE CAS ..................... 3.9 
3.3.1 Identification of Contaminants ofPotential Concern ................... 3.9 
3.3.2 Data Reporting Limits ........................................ 3.10 
3 .3 .3 Quality Considerations for Existing Data . . . . . . . . . . . . . . . . . . . . . . . . . . 3.11 
3.3.4 Quality Considerations For New Data Collection ........ ·. . . . . . . . . . . . 3.13 
3.3.5 Release Characterization Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.14 

4.0 RISK-BASED PRIORITY SCREEN- HUMAN HEALTH ............................ 4.1 

U.S. EPA Region 6 
Corrective Action Strategy 



Section 

4.1 

4.2 

4.3 

TABLE OF CONTENTS 
(continued) 

BACKGROUND AND PURPOSE OF THE RISK-BASED PRIORITIZATION 
PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 
4.1.1 High-priority BL T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 
4.1.2 Low-priority BL T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 
OVERVIEW OF THE RISK-BASED PRIORITY SCREEN .................. 4.4 
4.2.1 Land Use and Receptors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 
4.2.2 Exposure Scenarios and Exposure Pathways . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 
CONDUCTING THE RISK-BASED PRIORITY SCREEN . . . . . . . . . . . . . . . . . . . 4.8 

5.0 SITE-SPECIFIC RISK ASSESSMENT- HUMAN HEALTH . . . . . . . . . . . . . . . . . . . . . . . . . 5.1 
5.1 BACKGROUND AND PURPOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1 
5.2 OVERVIEW OF THE HUMAN HEALTH SITE-SPECIFIC RISK ASSESSMENT 

PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2 
5.3 DATA COLLECTION AND EVALUATION ............................. 5.3 
5.4 EXPOSURE ASSESSMENT .......................................... 5.5 
5.5 TOXICITY ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.8 
5.6 RISK CHARACTERIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.9 

6.0 RISK MANAGEMENT ACTIVITIES 
REMEDY EVALUATION AND SELECTION 
....................................................................... 6.1 

6.1 THE PROCESS FOR EVALUATING AND SELECTING A REMEDY . . . . . . . . . 6.1 
6.2 REMEDIATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.2 

6.2.1 Use of Presumptive Remedies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.4 
6.2.2 Use ofPhased Remedies ........................................ 6.5 

6.3 ENGINEERED CONTROLS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.6 
6.3.1 Types ofEngineered Controls .................................... 6.6 

6.4 INSTITUTIONAL CONTROLS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 7 
6.4.1 Types of Institutional Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.8 
6.4.2 Other Considerations for Use of Institutional Controls . . . . . . . . . . . . . . . . . 6.10 

7.0 PERFORMANCE MONITORING ............................................ 7.1 
7.1 A PROGRAM FOR PERFORMANCE MONITORING FOR A RISK MANAGEMENT 

ACTIVITY ........................................................ 7.1 
7.2 PERFORMANCE MONITORING OBJECTIVES .......................... 7.1 
7.3 PERFORMANCE MONITORING PARAMETERS ........................ 7.2 

7.3.1 Land Use Changes ............................................ 7.2 
7.3.2 Fate and Transport Model Verification ............................. 7.3 
7.3.3 Risk Management Activity Performance ............................ 7.4 

7.4 PERIODIC PERFORMANCE REVIEW AND EVALUATION ................ 7.5 

GLOSSARY ............................................................... Glossary 

ACRONYMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Acronyms 

U.S. EPA Region 6 
Corrective Action Strategy 

II 



Appendices 

A POLICY ISSUES 

TABLE OF CONTENTS 
(continued) 

B USING THE CONCEPTUM SITE MODEL TO DEVELOP PERFORMANCE STANDARDS 
AND DATA QUALITY OBJECTIVES 

C INNOVATIVE SITE ASSESSMENT TECHNIQUES 

D RISK-BASED PRIORITY SCREENING BRIGHT-LINE TABLES (BLTS) 

E ECOLOGICAL EXCLUSION CRITERIA WORKSHEET & ECOLOGICAL ASSESSMENT 
CHECKLIST 

U.S. EPA Region 6 
Corrective Action Strategy 

Ill 



FIGURES 

1-1 STRATEGY PHILOSOPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 1.~ 

2-1 STRATEGY PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 1 ~ 

3-1 THE DATA QUALITY OBJECTIVE PROCESS ................................. ~ ! 

4-1 RESULTS OF THE RISK SCREEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . j ~ 

4-2 CALCULATION OF CUMULATIVE RISK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.: ~ 

5-1 SITE-SPECIFIC RISK ASSESSMENT PROCESS ............................... 54 

5-2 SELECTION PROCESS FOR COCs .......................................... 5(, 

6-1 RISK MANAGEMENT ACTIVITY EVALUATION AND SELECTION .............. h ~ 

U.S. EPA Region 6 
Corrective Action Strategy 

IV 



1.0 INTRODUCTION 

This chapter describes ... 

The purpose and scope of the CAS 
Evolution of the corrective action process 

Traditional approach 
Risk-based approach 

Risk management using the CAS 
Organization of the document 

1.1 PURPOSE Al'\'D SCOPE OF THE CORRECTIVE ACTION STRATEGY 

The U.S. Environmental Protection Agency (EPA) Region 6 has developed a corrective action 

strategy (CAS) to accelerate corrective action at Resource Conservation and Recovery Act (RCRA) 

facilities. This document was developed as guidance to help regulators and facilities make meaningful 

progress with corrective action at RCRA sites. The two primary objectives of this guide are to prioritize 

corrective action at facilities, and streamline corrective action administrative procedures, resulting in the 

protection of human health and the environment. 

Although the CAS was developed for the RCRA program, its purpose is consistent with the 

cleanup principals and goals of other waste cleanup programs. Therefore, this guide may be useful to other 

persons engaged in cleaning up storage tanks, voluntary cleanup programs and Brownfields programs. 

This guide describes a risk management strategy that, can be implemented during any phase of 

corrective action, introduces the use of a risk-based screen that prioritizes releases at a facility to better 

focus time and money on releases that pose a significant and unacceptable risk, and provides guidance for 

its implementation. EPA contemplates that the value of this guide will be demonstrated through EPA 

and/or state pilot projects. 

The CAS is a performance-based approach that emphasizes results over process. Using the data 

quality objective process, investigations begin with the endpoint in mind. Use of existing and new 
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site-specific information is encouraged. Performance standard:-. arc: ,,1:1hlished at the beginning of the 

corrective action process, allowing for more focused implementatlt'li Releases are screened to detem1ine 

the priority of corrective action, and remedial alternatives are sel,xrc·J un the basis of their ability to 

achieve and maintain the established perfonnance standards, resultm~ 111 protection of human health and the 

environment. 

The guide was designed as a tool for all stakeholders (EP •\ ,tates, facilities, and the public) 

involved in site remediation activities, and was meant to complement. not supersede, existing Federal, state, 

and local regulations. 

The traditional RCRA corrective action process and reports (i.e., RCRA Facility Investigations 

(RFis), Corrective Measure Studies (CMSs), Corrective Measure lmpkmentation (CMI), etc.) are not 

elements ofthe CAS. However, the use of information and reports from the current process, if available, is 

encouraged. EPA Region 6's objective is to provide an alternative approach to corrective action by using 

the flexibilities available under the RCRA statute, and in existing :.:t<~tc and Federal remediation guidance. 

1.2 EVOLUTION OF THE CORRECTIVE ACTION PROCESS 

The EPA and state regulatory agencies have made signi fie ant efforts in implementing corrective 

action under RCRA. Considerable progress is being made to elimin<~tc pathways of exposure from 

industrial hazardous waste under current programs, however, final coiTCctive action has only taken place at 

a fraction of facilities. 

The corrective action program is now driven by two environmental indicators (Els): the control of 

current human exposure, and the control of the migration of contaminated ground water (Government 

Performance and Results Act (GPRA) of 1993). EPA included the indicators as performance objectives to 

be achieved by 2005 for all high-priority RCRA facilities. The performance objectives are to control 

current human exposure to hazardous contamination at 95 percent of the high-priority RCRA facilities and, 

control the migration of contaminated ground water at 70 percent of the high-priority RCRA facilities 
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(GAO 1997). These goals \\ill provide clear measures of the progress achieved in RCRA conective action, 

and will also assess the lew! of protection to 

human health and for ground water resources that 

has been achieved from the implementation of 

numerous interim measure5 and stabilization 

actions. 

Meeting these performance objectives for 

GPRA may be difficult or 1111possible unless 

conective action is accelerated. As in most 

programs, EPA's fundamental goal of the 

conective action program is to control or reduce 

risks to human health and the environment. Risk-

based prioritization can be used to ensure that 

conective action activities are promptly initiated 

and fully protective, when evaluated against 

reasonable current and future land use and 

exposure assumptions at a given facility. 

Therefore, the CAS was developed to help EPA 

~ RCRA Corrective Action Environmental · 
Indicator Codes 
(CA 725/CA 750) 

In an effort to accelerate corrective action at 
RCRA facilities, the GPRA has set a goal of _i 
havjng 95% of the high priority facilities to have ~~ 
cunent human exposures controlled, and 70% to 

~% 
have the migration of contaminated ground water ~ 

controlled by the year 2005. These goals will ¥: 
provide a measurement of the progress of 
conective action for all RCRA facilities and will 
be represented by the following environmental ,, 
indicators: CA 725 for Cunent Human Exposures 
Controlled, and CA 750 for Migration of 
Contaminated Ground water Controlled. These 
codes will be entered into the RCRA Infonnation 
System (RCRIS) database by EPA and the states 
when RCRA facilities have reached these goals. 

and the states meet the performance objectives established in response to the mandates of the GPRA, and to 

promote realistic strategies to assist in meeting the RCRA program's ultimate goal of achieving final 

remedial action. 

The following sections summarize the evolution of the corrective action process under RCRA and 

address the factors affecting progress under the traditional corrective action approach. Also addressed are 

initiatives that EPA, states, and industry have taken to streamline corrective action through the design and 

implementation of various risk-based approaches. 

1.2.1 Traditional Approach for RCRA Permitting 
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EPA's traditional cc >r! c·c·t tve action approach is based on interpretation of applicable statute,;. 

regulations, the detailed requtrements set forth in 1990 in the proposed SubpartS regulations (55 Fdcral 

Register 30798), and the morl· rc.·cent Advanced Notice for Proposed Rulemaking (ANPR) Subpan S. 

published on May I, 1990 (('! Federal Register 19432). Although EPA has not made the majonty \lfthe 

proposed requirements fin<l L the: serve as guidance for the corrective action program and have had <l 

significant influence in the de·' ,·iclpment of the CAS. The corrective action process as described 111 the 

RCRA Corrective Action Pl<~n (CAP), OSWER Directive 9902.3-2A, May 1994, is structured aruund 

several elements common to most cleanup activities. In the first phase, RCRA facility assessment ( RF A), 

EPA or the authorized statt: J''"'~cs the facility to identify releases and detennine the need for corrective 

action. In the second phase. RCRA facility investigation (RFI), the facility conducts a more detailed 

investigation to deterrnine the nature and extent of contaminants released to ground water, surface water, 

air, and soil. This phase can he complex and lengthy and is conducted under EPA or state review and 

monitoring. If remedial action is needed, a third phase, corrective measures study (CMS), is started. 

During this phase, the facility conducts a study, which when completed, describes the advantages, 

disadvantages, and costs of\ arious cleanup options. The EPA then solicits public comments on the 

preferred option and select~ il finill method. In the fourth phase, corrective measures implementiltion 

(CMI), the facility implements the selected remedy and is required to design, construct, operate, maintain, 

and monitor it (GAO 1997) 

Regulators and industry have focused historically on facility cleanups in a fragmented manner, in 

which each unit with a potential release was investigated and evaluated equally and independently. In these 

instances, corrective action for each release proceeded based on the individual characteristics of the 

particular release, and resources were not expended based on risk. Because of this approach, facilities 

were reluctant to spend limited resources on investigations and cleanup they considered unimportant and 

unwarranted based on risk. As a result, many facilities have not adequately investigated areas that pose 

real threats to human health and the environment because investigations and cleanup focused on all 

releases. 

Although the 1996 APR. proposal outlines areas of flexibility in corrective action and emphasizes 

site-specific analyses, the process still is largely implemented through the traditional structured approach 

(i.e., RFA, RFI, CMS, and CMI). 
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1.2.2 Risk-Based Approaches Under Permit Programs 

EPA, states, and industry recently have undertaken initiatives to streamline the corrective action 

process and make cleanup decisions based on an acceptable level of risk to human health and the 

environment, rather than focusing efforts on returning sites to pristine conditions. These recent risk-ba~l'd 

initiatives are an improvement over the trJditional approach, but generally focus only on the risk assou<Jll'd 

with releases and the cleanup levels required to be protective. 

In most cases, the states Jnd EPA developed risk-based approaches based on soil cleanup 

standards or soil screening levels, which focused on the protection against direct contact with soil (soil 

ingestion, dermal contact, and inhalation) and the protection of ground water from contaminants leaching 

through and from contaminated soil. Soil screening levels are generally used to screen releases at all site~ 

regardless of site conditions or dynamics, and often use conservative assumptions and methodologies to 

offset non-site specific physical and exposure parameters (for example, screening levels are derived 

assuming that the exposure point is proximal to the source area, regardless of the location of the receptor!. 

Screening risk assessment models also use conservative assumptions such as these to simplify and expedite 

risk evaluation, but usually at the cost of overestimating risk. 

Other new tiered risk-based approaches were developed to better define site risks based on the 

complexity of the release, the amount of infom1ation available or required to characterize risk, and a 

balance of cost for evaluation versus cleanup (TNRCC 1999, IEPA 1997). The tiered approaches provide 

some additional flexibility for the facility in assessing site risks based on actual site conditions, but they do 

not streamline the overall corrective action process. 

1.3 RISK MANAGEMENT USING THE CAS 

EPA Region 6 developed the CAS to expedite the implementation of corrective action based on risk 

management to protect human health and the environment. The CAS is a performance-based approach that 

emphasizes results over process, and recommends evaluating risks to receptors posed by contaminants from 

known releases. Using the data quality objective process, investigations begin with the endpoint in mind. 

The CAS allows and encourages the use of existing and new site-specific information throughout the 
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process. It establishes performanv -;wndards in three key areas that will govern corrective action at a 

facility. The performance standard~ are established at the beginning of the process, rather than during the 

RFI/CMS phases under the traditiunal approach, to allow earlier implementation of corrective action, and 

to allow facilities to better plan rc,pnn~c ilctions and estimate costs. Remedial alternatives are selected on 

the basis of their ability to achieve and milintain the performance standards. 

One of the primary objectJ\e~ of the CAS is to help regulators and facilities prioritize those 

releases that pose the most significant risks to achieve greater protectiveness. The CAS advocates the use 

of the risk-based priority screen (Screen), as a tool to prioritize releases of contaminants to soil and ground 

water. Use ofthe Screen will facilitilte risk management and should lower the cost of implementing the 

corrective action process by identifying the significant releases that warrant immediate attention. Facilities 

may then opt to use more resource intensive approaches (e.g., site-specific risk assessment) to more closely 

examine risks from other releases, if necessary, to refine the remedial action objectives. 

Figure 1-1 illustrates the philosophical concept ofthe CAS, that there is no one specific path 

through it. The ildministrative illlthority focuses on whether the established performance standards are 

met, ultimately achieving the primary goill of RCRA, to protect human health and the environment. Figure 

I- I does not illustrate how a filcility proceeds through the CAS, but shows the options and flexibility 

available to evaluate risks at a site. Figure 2- I (Chapter 2) illustrates how a facility would apply the 

various elements of the CAS. 

1.4 ORGANIZATION OF THE DOCUMENT 

The remainder of this document is organized into 6 chapters. Chapter 2 describes the CAS in 

greater detail and identifies the steps for implementing the CAS, such as establishing performance 

standards and the deliverables necessary for documenting progress. Chapter 3 addresses data quality 

objectives for site characterization, the development and use of a conceptual site model to define data 

needs, and data quality considerations for existing data. Chapter 4 describes the human health risk-based 

screen used to prioritize corrective action. Chapter 5 addresses the site-specific risk assessment process 

and how it is used in the CAS. Chapter 6 describes the process of evaluating remedial alternatives to 
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address unacceptable risk. Chapter I ,ld,\tc'~:;cs monitoring requirements and remedial performance to 

ensure protection of human health and the: enuronment. 

Chapter I 

Chapter 2 

Chapter 3 

Chapter 4 

Chapter 5 

Chapter 6 

Chapter 7 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Introduction 

Overview ofthe CorreL·tt\c Action Strategy 

Data Quality Objecti\ L'< :ttld Data Types 

Risk-Based Priority Sm:en - Human Health 

Site-Specific Risk As~c:,~ment - Human Health 

Risk Management Acti\ ttic~- Remedy Evaluation and Selection 

Performance Monitonng 

Policy Issues 

Using the Conceptual Site Model to Develop Performance Standards and Data Quality 

Objectives 

Innovative Site Assessment Techniques 

Risk-Based Primity Screening Bright-Line Tables (BLTs) 

Ecological Exclusion Criteria Worksheet & Ecological Assessment Checklist 
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2.0 OVERVIEW OF THE CORRECTIVE ACTION STRATEGY 

T!Ji, lhapter describes ... 

Elements of the CAS 
Performance standards 
Responsibilities of the facility and administrative authont; 
Implementing the CAS and the administrative process 

2.1 KEY ELEMENTS OF THE CAS 

The steps in this chapter describe a flexible approach to correcti\ c action. The CAS is initiated by 

incli\ tdual facilities or the administrative authority recognizing the need for cutTL~ction action. Key elements 

in thi5 apf1roach are establishing performance standards at the beginning of the process; developing data 

quality objectives and data types (including the conceptual site model); using ~1 high-priority/low-priority 

risk-hasc'd screen; perfom1ing a site-specific risk assessment, if warranted: and evaluating, selecting, and 

monitoring perfom1ance of the remedy. The end result of the CAS process is a L1cility-specific prioritized 

plan for releases that pose highest risk to human health and the environment. 

There is an overriding goal ofthe CAS: 

To protect human health and the environment 

To accomplish this goal, perfonnance standards should be established at the beginning of the 

corrective action process. Tlrrough the application of the performance standards, the facility and 

administrative authority determine whether a release must be addressed through corrective action, and 

whether implemented corrective actions are protective of human health and the environment. 

2.2 PERFORMANCE STANDARDS 

The EPA's expectations for the outcome of corrective action at a facility are established in the 
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CAS by three perfom1ance standards. The perfom1ance standards are not ne\\: !J(,\\'C\ er. the CAS ensures 

that they are applied consistently at an early stage of the corrective action proce~s. F 1xed performance 

standards established at the beginning of the CAS should streamline the coiTectiH· action process more than 

all other policy considerations by focusing activities toward a specific endpoint and allL'wing facilities to 

anticipate coiTective action costs. These perfom1ance standards combine existing rc'l icv and regulatory 

requirements with a risk-based goal of protectiveness. 

The three CAS performance standards are: 

I. Source Control Performance Standard: Source control refers ILl the control ofmaterials 
that include or contain hazardous wastes or hazardous constituents, that act as a reservoir 
for migration of contamination to soil, sediment, ground water, surface water, or air, or as 
a source for direct exposure. Sources are not always stationary, but can migrate from a 
landfill or surface impoundment where contamination originally was released. 
Contaminated ground water plumes are not generally considered a source material, 
although non-aqueous phase liquids (NAPL) in the ground water generally would be 
viewed as source material (Rules of Thumb for Superfund Remedy Selection, 1997). 

2. 

3. 

Statutory and Regulatory 
Performance Standard: Statutes 
and regulations may dictate 
media-specific contaminant levels 
that must be achieved, such as 
maximum contaminant levels 
(MCLs) in drinking water. These 
requirements may be specified in 
Federal, state, and local laws and 
regulations. 

Final Risk Goal Performance 
Standard: The final risk goal is 
the level of protection to be 
achieved and maintained by the 
facility. The final risk goal is 
established by the administrative 
authority based on land use, 
special subpopulations, 

Source Control 
EPA's continuing emphasis on source control 
reflects the Agency's strong preference for 
remedies that are protective in the long term. For 
ground water, source control is critical to 
returning our nation's contaminated ground waters 
to their maximum beneficial uses in a reasonable 
time frame, and to ensuring that uncontaminated 
ground water is available for future generations. 
Controlling sources of contamination is also 
consistent with the Agency's long-standing 
policies dealing with pollution prevention; it is 
generally easier to deal with the contamination at 
the source than to clean up wide-spread 
contamination. 

contaminant concentrations based on acceptable risk, location at which the levels are 
measured, and the remediation time frame. 

The facility needs to detem1ine if source material is present. Removal, containment, treatment, or a 
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combination of the three, should be evaluat,·c~ ,,n a case-by-case basis and balanced against factors such as 

effectiveness, implementability and cost. C<lntrolling source material is predominating in the CAS, and 

must be addressed to ensure protectivene<:' P\ n time. Prioritization as outlined in Chapter 4 does not mean 

avoidance of controlling source materials 

Applicable statutory and regulatorv '"'Lilllrements (Federal, state, and local) will be identified at the 

beginning of the CAS and may become a pertnrmance standard for the facility (e.g., an MCL). 

Of all of the perfom1ance standard~. the final risk goal is the only one that will be based purely on 

site-specific issues, such as release and reccptnr characteristics, land use, and beneficial resources. One 

final risk goal may apply to the entire facilit~. hut it is more likely that different releases will require 

different final risk goals due to variation-" in J, 'cation of releases, land use, proximity of receptors, etc. 

Generally, cleanup standards range from a lx I 0"4 to 1 X 1 0"6 excess lifetime cancer risk from exposure to 

carcinogenic hazardous constituents and a 1.0 hazard quotient for exposure to non-carcinogens. The final 

risk goal should be developed on sound risk assessment methodologies, such as EPA's Superfund risk 

assessment guidance (Risk Assessment Cuiduucefor Supeifund: Volume I- Human Health Evaluation 

manual (Part A); EPA/54011-891002). 

The facility should not interpret that the order in which the perfonnance standards are listed above 

suggests that one perfom1ance standard tilkcs priority over the others. The EPA expects that all applicable 

perfonnance standards will be achieved by the facility. 

The objective of the risk-based priority screen described in Chapter 4 is to prioritize releases to 

detem1ine those that require either immediate response or further evaluation from those that are a lower risk 

or long-tenn threat. Remedial alternatives for conective action are then selected on the basis of their 

ability to achieve and maintain the perfonnance standards. 

2.3 RESPONSIBILITIES OF THE FACILITY AND ADMINISTRATIVE AUTHORITY 

For the CAS to be effective, the responsibilities of the facility and the administrative authority 

must be clear. The facility proposes performance standards to the administrative authority for approvaL 
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The facility should justify the proposed perfornLlllL<' ~t::mdards through evaluation and documentation of 

land use, ground water designation (cunent and rc<~'onably expected future use), types of receptors. present, 

and exposure pathways, etc. The administratih' authority will then approve the performance standards 

proposed by the facility or establish the final r1.'" ~·d' that it determines are adequate based on a technical 

evaluation of the information provided by the LKilltv. as well as other information available to the 

administrative authority. 

The responsibilities of the facility and administrative authority are as follows: 

The facility has the responsibility to achieve and maintain the performance standards as 
established by the administrative authority. In doing so, the facility may use any of the 
tools provided in the CAS. 

The administrative authority has the responsibility to ensure that the actions undertaken by 
the facility are protective of human health and the environment, as established by 
performance standards. The administrative authority should also provide technical 
assistance to the facility and the public. 

2.4 STEPS FOR IMPLEMENTING THE CAS 

The following sections provide the facility and the administrative authority with a road map for 

implementing the CAS. Figure 2-1 illustrates the process of how a facility should proceed through the 

CAS. 

2.4.1 Beginning the CAS 

To begin a CAS pilot project, a facility should submit to the administrative authority a notice of its 

intention to conduct conective action using the CAS. EPA and/or state will review the notice of intent and 

respond whether a Federal and/or state pilot project should be initiated. 

2.4.1.1 Notice of Intent 

The notice of intent need not be longer than a few of pages and should state the following in a 

conCise manner: 
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commitment to conduct corrective action under a formal agreement 

request to conduct corrective action using the CAS 

general information regarding site location 

general information regarding the facility's operational history 

general discussion on how the facility will proceed through the CAS 

brief description of proposed perfom1ance standards for corrective action 

request for a scoping meeting between the facility and the administrative authority 

2.4.1.2 Scoping Meeting 

The scoping meeting should serve as the first CAS milestone where the facility and administrative 

authority identify expectations concerning the CAS implementation. The meeting may need to be scheduled 

over the course of a few days, depending on the complexity of the site. The purpose for the meeting is to 

bring the administrative authority and facility representatives together early in the process so that an 

agreement on land use, ground water classification and 

expectations for cleanup goals can be discussed. At 

the scopt ng meeting, the facility should present the 

following: 

preliminary conceptual site model 

discussions on history of corrective 
action at the facility, including 
investigations conducted, risk 
evaluations or risk assessments, 
interim measures/stabilizations and 
final remedies implemented 

discussion on how the facility plans to 
use the CAS to meet its corrective 
action obligations, including 
permitting and compliance issues 

proposed performance standards for 
the facility with justification, and 
potential risk management approaches 
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Public Participation 

The CAS promotes the early and continued 
involvement of stakeholders m site 
remediation activities. This would include 
the development of site-specific performance 
standards, discussions on future land use, 
designation of beneficial ground water uses, 
significant interim measures, and probable 
cleanup concentrations. The CAS 
encourages states to implement their own 
established procedures as long as they 
provide public participation opportunities at 
key decision-making stages in the process 
(e.g., during agreement on performance 
standards, remedy proposals, and closeout). 
Additional information on public 
participation can be found in Appendix A of 
the CAS and EPA's RCRA Public 
Participation Manual, September 1996. 
(EPA530-R-96-007). 
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communication strategy (i.e., how the facility and administrative autlwrity will share 
;nl\:mnation about the site- progress reports, conference calls, routtll<--' 111eetings, etc.) 

"tie-specific concerns (i.e., sensitive envirom11ents or special subporulations) 

; 1ct'd for interim measures or stabilization activities, if necessary 

'-chedule for submittal of the CAS Work Plan and proposed schedule for conducting and 
c<ll11f1leting CAS elements, including public participation 

It IS ~ugge~ted that the scoping meeting be held at the facility for the folluv-'!ng reasons: 

the facility can demonstrate the accuracy of the information contained in the preliminary 
conceptual site model in support of the proposed performance standards using all existing 
in-house data 

the administrative authority can confirm firsthand the information contained in the 
preliminary conceptual site model, aiding in the approval of the perfom1ance standards 

Folkl\\ing the scoping meeting, the administrative authority may either approve the performance 

standards prppo~ed by the facility or establish perfonnance standards that the admini:-;trative authority 

deems necessary to protect human health and the environment. Since approved pedom1ance standards may 

become the final cleanup goals for the facility, it is recommended that public pa11icipation be considered at 

this time. Should an impasse occur between the facility and the administrative authority regarding the 

perfonnance standards, the administrative authority may consider mechanisms for implementing corrective 

action other than the CAS. 

2.4.2 CAS Work Plan 

The facility should prepare a CAS Work Plan that describes the activities the facility intends to 

conduct dming CAS implementation. 

The CAS Work Plan should be based on the conclusions of the scoping meeting as well as any 

significant input from public participation and should include, but not be limited to, the following: 

performance standards for each release area with supporting facility-specific information 

releases and potential releases listed and described (infonnation regarding historical 
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COITective action activities need only be included if final remedy approval i~ needed or if 
releases require further investigation) 

data quality objectives needed for achieving performance standards, including data quality 
project plans and sampling and analysis plans 

proposed or planned release characterization activities, including, but not limited to: 

- evaluating existing data and detennining whether additional data are ncccs~ary 

- conducting any necessary 
investigation and data collection 
(sampling analysis plan and quality 
assurance project plan), including 
process for identifying additional data 
gaps and data collection until adequate 
data is available 

- implementing interim measures or 
stabilization of releases, if warranted 

- revising the conceptual site model to 
reflect the new or updated information 

describing how the facility intends to 
proceed through the CAS 

scheduling of all facility activities for 
conducting and completing the CAS 

The facility should submit the CAS Work Plan 

to the administrative authority to maintain the fonnal 

corrective action documentation record, but approval of 

the CAS Work Plan by the administrative authority may 

not be required. For larger facilities or facilities that 

have complex geology or site conditions, however, the 

administrative authority or the facility may request that 

the CAS Work Plan be approved. The CAS Work Plan 

should also provide any and all data necessary to 

demonstrate that the proposed performance standards 

are sufficient to protect human health and the 
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Interim/Stabi/izatioll il1easures 

The overall goal of interim/stabilization 
measures is to control or abate threats to 
human health and/or the environment from 
releases. With stabilization, the rate of 
corrective action may be increased by 
focusing on near tem1 actions to control or 
abate threats to human health and/or the 
environment from releases and minimize 
the further spread of contamination while 
long-term remedies are pursued. 
Stabilization actions can increase the overall 
level of environmental protection by 
implementing a greater number of actions 
across many facilities rather than following 
the more traditional process of pursuing 
comprehensive final remedies at only a few 
facilities. (ANPR, 1996) Sufficient 
infom1ation about the contaminants and the 
facility's envirom11ental setting must be 
known for stabilization to be a viable 
option. Stabilization can include source 
control, contaminated media cleanup, 
ground water containment, and/or limiting 
exposure to contamination. (RCRA CAP, 
1994) If the contamination problem at a 
facility is small or simple (e.g., a small soil 
contamination problem), then excavation 
and removal by interim/stabilization 
measures may be the best option. 

2.7 



Corrective Action Strategy 
Chapter 2: Overview of the Corrective Action ~trategy November 2000 

environment and that planned characterization ~hi 1 'it,'> are sufficient to support the performance 

standards. 

2.4.3 Evaluating and Prioritizing Impacts Fnnn Rrleases 

Under the CAS, impacts to human he~!th 1':' 1 the environment may be evaluated through the use of 

risk-based screening of releases to soil and gr(lund '" .1tc:r specific to commercial/industrial facilities and 

land uses, and through site-specific risk assessmt·nr 1-'cological risk is addressed indirectly through an 

exclusion worksheet that allows a facility to exclude' c't',)logically insignificant portions of a site from 

further evaluation and also provides an assessment cilc~·klist for areas that require further examination 

(Appendix E). 

2.4.3.1 Risk-Based Priority Screen 

In order to quickly prioritize releases of cunuminants that pose higher risk to human health and the 

environment, the CAS includes a risk-based pri()rJt\ ~neen (Screen) that consists of high-priority and low

priority bright-line (look-up) tables (BL Ts). The CAS screening process is described in greater detail in 

Chapter 4. 

The Screen is an integral component of the CAS. The primary objective of the Screen is to identity 

releases at the facility that pose the highest risk or threat (using the high-priority BL T) from contaminants 

in soil and ground water, and to allow the administrative authority and facilities to focus on achieving 

maximum risk reduction in a reasonable time frame. Another objective of the Screen (using the low

priority BLT) is to allow facilities to identity releases that pose minimal risk from contaminants in soil and 

ground water. Thus the releases are of no current Federal concern and may be de-emphasized in the 

corrective action workload. However, for these de minibus releases to be considered for no further actions 

(NF A), state concurrence is necessary. 

The Screen incorporates release characterization requirements and land use determinations specific 

to industrial/commercial facilities using realistic receptors and relevant points of exposure. The degree of 

impact at the points of exposure then can be quickly evaluated using the high-priority and low-priority 
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BL Ts. EPA Region 6 suggests that all facilities in it 1<11 lv LhL' the Screen to evaluate their releases as this is 

the fastest and most cost-effective way to evaluate rcl~lll\ c· -;itc risk. Use of the Screen may eliminate the 

need to can-y each release through completion of a ~li<::-'i'''Ltfic risk assessment. 

Results of the Screen will allow a facility Ill I'll< 'II tiLe corrective action efforts and resource 

utilization by differentiating releases that are a high n<K '" high threat and require expeditious evaluation 

or remedial response from releases that are lower risk , 11 lung-tcnn threats. The lower priority releases, 

however, may warrant further evaluation to detem1inc if ;my <~dditional action is necessary. 

2.4.3.2 Site-Specific Risk Assessment 

The CAS includes a site-specific risk assessment component to further define impacts from 

releases where necessary. The site-specific risk assessment can aid in evaluating potential risks not 

considered in the Screen or more precisely define ecological risks. Specifically, facilities have greater 

flexibility to evaluate contaminant fate and transport. re-e\·aluate exposure scenarios that were not 

previously or adequately covered in the Screen, exclude cer1ain pathways from consideration, and evaluate 

contaminants of potential concern concentrations in background media. The site-specific risk assessment 

process is described in greater detail in Chapter 5. 

2.4.3.3 Ecological Exclusion Screening 

EPA Region 6 is providing an Ecological Exclusion Criteria Worksheet and Ecological Assessment 

Checklist to help facilities and the administrative authority determine whether or not further ecological 

evaluation is necessary at an affected property where conective action is being pursued. 

Ecological screening under the CAS is a relatively simple process. Use of the exclusion criteria 

worksheet, general information about the facility, its operation, physical site characteristics, ecological 

habitats and receptors will help identify incomplete or insignificant exposure pathways that exist at the 

affected property, thus eliminating the need for further ecological evaluation at these areas. If an area 

cannot be excluded from further ecological evaluation, additional information about ecological areas can be 

obtained using the assessment checklist to assist in further ecological risk evaluations. Appendix E is the 
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single location til the CAS that contains information (exclusion worksheet, assessment checklist, and risk 

assessment rck·rL·ncc~) concerning the evaluation of ecological areas. 

2.4.3.4 Risk EYaluation Report 

The filet! tty should prepare a Risk Evaluation Report that describes the activities the facility 

conducted for rcka~e characterization, as described in the CAS Work Plan, and the evaluation of impacts 

and prioritizilt ion of these releases. The Risk Evaluation Report is submitted to the administrative 

authority as documentation of site risks but is not approved unless required by the administrative authority. 

The Risk E\aluation Report should include, but not be limited to, the following: 

documentation of release characterization activities and results 

documentation of the exposure scenario evaluation 

documentation of the results of the Screen 

identification of release sites that will require further risk evaluation along with a schedule 
for implementation 

documentation of any interim measures/stabilizations implemented during the course or as 
il result of the release characterization 

presentation of the results of any previously conducted risk assessments 

proposed revisions to performance standards, if warranted 

The Risk Evaluation Report is a summary report that documents whether releases are actionable. 

The Risk Evaluation Report should concisely summarize the relevant data for risk decision making and 

should not be a compilation of all data collected during the course of all corrective action activities. With 

the submission of this report, the facility should be able to attach the fom1s for the environmental indicators 

(CA725/750) in a completed format. 

EPA Region 6 suggests that the Risk Evaluation Report be submitted to the administrative 

authority after the initial Screen evaluation to document the differentiation between the releases that are a 
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high risk or high thrt:;Jt I tum releases that are lower risk or long-term threats. At the time th~tt ,,tiler 

releases (those that d(lil t knd themselves to the Screen because of media impacted or whc:ti ;rtll'ilcts need to 

be more precisely dettitcdi are evaluated through a site-specific risk assessment, the Risk I '"iu<ttton Report 

should be updated tn rc'tkct the current information. 

If data collecttc)n ~md release characterization reveal new information that may ha''l' illl effect on 

the performance standards that were agreed upon with the administrative authority (e.g., change tn land 

use, difference in exrcctcd receptors and/or exposure, or other differences in site conditions). the facility 

will need to notify and meet with the administrative authority to discuss making adjustment~ t() the 

performance standards. 

2.4.4 Managing Risk (Remedy Evaluation, Selection, and Performance) 

This section pro\'ides guidelines and tools for evaluating actions to mitigate risks from releases. 

The tools for risk management include remedial technologies, engineering controls, and institutional 

controls. The process of selecting cleanup tools for risk management is simplified by focusing on meeting 

the performance standards that were established earlier. 

2.4.4.1 Risk Management Plan 

After the facility has determined which releases do not meet the performance standards (i.e., source 

control, statutory/regulatory requirements, final risk goal) as established by the administrative authority, it 

should evaluate and propose appropriate risk management activity(ies). When the facility has developed a 

course of action to achieve and maintain the performance standard, a Risk Management Plan should be 

prepared to describe and justify the facility's intended actions that will ensure protection of human health 

and the environment. Because the administrative authority is responsible for ensuring that the actions 

undertaken by the facility are protective of human health and the environment, as established by 

performance standards, the administrative authority should review and approve the Risk Management Plan. 

The Risk Management Plan should describe and justifY risk management activities for releases that 

failed the high-p1iority BL T, releases that failed to meet the performance standards, and other releases that 
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the facility chooses to address in the near term. In addition, releases that pose a lower risk or a long-tenn 

threat should be identified in the Risk Management Plan along with a schedule for their evaluation 

The approval process for the Risk Management Plan likely will be similar to that used L'l!ITcntly for 

approving corrective action reports and should be designed in accordance with all current and applicable 

laws and regulations, including public participation. The facility should begin implementation of the plan 

upon approval by the administrative authority. 

The Risk Management Plan should include, but not be limited to, the following: 

planned 1isk management activity - Describe and justifY determinations that risk can be 
managed, and/or reduced to acceptable levels. The activity or remedial action used to 
manage or reduce risk for each release should be specifically identified and desCJibed in the 
plan (e.g., demonstrate that site-specific pathways are incomplete, re-evaluate exposure 
based on site specific parameters, show that monitoring wells are needed to ensure that a 
ground water plume is not migrating at an unacceptable rate, etc.). 

performance monitoring- Identify specific c1iteria (such as land use changes, fate and 
transport model verification and constructed remedy perfonnance) that will be evaluated to 
demonstrate that the risk management activity implemented will remain protective. 
Establish a schedule for periodic performance review (such as monitoring data summaries, 
possibly including graphical and statistical analyses) to demonstrate that the implemented 
activities are consistently achieving and maintaining desired results. Establish a 
mechanism to re-evaluate risk management activities in the event the implemented action 
does not achieve and maintain the performance standards. 

presentation of the conceptual site model supporting the Risk Management Plan- IdentifY 
the location of releases that did not meet the performance standards :md that are addressed 
by a risk management activity. IdentifY the contaminant of concern concentrations in 
media after implementation of the risk management activity, including concentrations that 
are representative of the long-term fate and transport of residual contaminants of concern. 
IdentifY exposure pathways affected by a risk management activity and the performance 
monitoring locations. 

schedule for implementation (and for additional risk evaluation as described in the revised 
Risk Evaluation Report) in accordance with all current laws and regulations 

references to supporting documentation 
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2.5 COMPLETING THE CAS 

The Risk Management Plan, as approved by til,· :hlnmmtrative authority, should contain all 

elements and activities necessary to achieve compliance· ... ;;i, the perfonnance standards. Therefore, the 

CAS should be complete when all activities specified 111 thL· c~pproved Risk Management Plan have been 

implemented, and the performance standards have hect' "h1,'\ ed and are being maintained, including 

appropriate monitoring and performance review activittc~ 
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SSRA - Site Specific Risk Assessment 
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3.0 DATA QUALITY OBJECTIVES AND DATA TYPES 

This chapter describe~ . 

lmrnrt:mce of establishing DQOs for site characterization 
Use of a conceptual site model to define data needs 
Elements of a conceptual site model 

r' Data quality considerations for the strategy 

3.1 ESTABLISHI'iG DQO'S FOR SITE CHARACTERIZATION 

This chapter pro\·ides general guidance for establishing data quality objectives (DQOs), building 

a conceptual site model (CSM), and using specific data quality considerations to implement the CAS. One 

of the key objectives of the CAS is the use of 

appropriate and relevant data to evaluate releases 

using the Screen or a site-specific risk assessment. 

Therefore, data should not he collected or 

compiled until the end use of the data is known. 

When the end use or quality is not considered, too 

much data can be as detrimental as too little, and 

the wrong kind of infonnation can be useless and 

as significant a problem as the lack of data. 

DQOs are qualitative and quantitative 

statements that specifY the quality of the data 

required to support remedy decisions. The DQO 

process is illustrated on Figure 3-1. The DQO 

approach is not limited to laboratory quality 

control criteria for sample analysis (precision, 

accuracy, representativeness, completeness, and 
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THE DATA QUALITY OBJECTIVE PROCESS 
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comparability). DQOs are determined based on the end use of the data to be collected, and the [)()() 

development process should he integrated into project planning and refined throughout the CAS 

implementation. The EPA has developed guidance regarding establishing DQOs: 

Guidance/ill· the Data Quality Assessment, Practical Methods for Data Analut.' 
QA97 Vebion EPA QA/G-9. January 1998. 

Guidance(iJr t/ze Data Quality Objectives Process. EPA QA/G-4. September llJ'l-+. 

Data Qua/if\ Ohjcctivesfor Remedial Response Activities. EPA/540/G87-00' 
March 1987. 

DQOs should be used to ensure that environmental data are scientifically valid, defens1hk :nxl of 

an appropriate level of quality given the intended use of the data. Furthermore, site investigations ,·Lin be 

expedited considerably when DQOs are carefully established during project planning. For exLirnpk. If the 

objective of an initial investigLition is to define an area of gross contamination, a DQO for this im c:->tJgotion 

may include a higher method detection limit provided by a cost-effective field screening technolog; tlll 

analysis of samples. In controst, a very. low method det~ction limit would be an appropriate DQO w 

determine if contamination is present in ground water used as drinking water. 

Traditionally, environmental investigations have used the development of quality assurance project 

plans (QAPP) to specify DQOs and quality control protocols. QAPPs are valuable tools for facilities and 

administrative authorities in providing direction and requirements to ensure that the data obtained 1s usable 

for the intended objectives. The EPA has developed extensive QAPP guidance under various programs, 

and the following guidance documents should be consulted in the DQO process: 

Guidance on Quality Assurance Project Plans. EPA QA/G-5 February 1998. 

EPA Requirements for Quality Assurance Project Plans for Environmental Data 
Operations. August 1994. 

Interim EPA Data Requirements for Quality Assurance Project Plans. EPA Region 6, 
Office of Quality Assurance. May 1994. 
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The CAS Work Plan (Section 2.4.2) is required to have DQO's that are developed to support the 

performance standard for each release, therefore, the QAPP should be included in the CAS Work Plan 

3.2 CONCEPTUAL SITE MODEL 

Investigations and remedy implementation are 

often most successful when based on a CSM; 

therefore, the first critical step in implementing the 

CAS is the development of a CSM. A CSM is a 

three-dimensional "picture" of site conditions at a 

discrete point in time (a snapshot) that conveys what is 

known or suspected about the facility, releases, release 

mechanisms, contaminant fate and transport, exposure 

pathways, potential receptors, and risks. The CSM 

does not have to be based on a mathematical or 

computer model, although these tools often help to 

visualize current information and predict future 

Quality EI Determinations 

~ 
Environmental indicator (EI) determinations f 
are a reflection of the current conditions at a if 

i:e-1 

facility from a site-wide perspective. iii 
lnfom1ation used to make these determinations 
should be both complete and accurate. The 
CAS presents the use of a comprehensive I) 
conceptual site model (composed of 6 f 

** profiles) and the use of the DQO process in 3, 
data collection and evaluation. 
The CSM will provide a complete picture of , ' 
the current conditions at the facility for both 
indicators. The DQO process will ensure that 
quality data will be used, thus raising the level ~~ 
of confidence for the "yes" determinations on 
CA725/CA750 for a facility. "" 

t,1 

conditions. The CSM should be documented by written descriptions of site conditions and supported by 

maps, cross sections, analytical data, site diagrams that illustrate actual or potential receptors, and any 

other descriptive, graphical, or tabular illustrations necessary to present site conditions. 

The preliminary CSM should be built based on existing site data and should be developed before 

initiating any field activities. It should also be used to aid in the scoping of future investigations. Facilities 

that have not conducted field investigations can develop a CSM by making use of process knowledge, 

current and historical waste management operations, aerial photographs, topographic maps, land use maps, 

and published information on local and regional climate, soils, geology, hydrogeology and ecology (such as 

physical characterization of the facility). 

The CSM, along with the DQO process, can be used to identify data gaps in current site knowledge 

and focus future investigative activities for making risk-based decisions. The CSM is dynamic and should 

be tested and refined from the initial stages of the CAS, to the point at which the site has been remediated 
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and no longer presents unacceptable risks to human health and the: en\ 1rorunent. Additional information on 

the development and use ofthe CSM is available in Soil Scn:cnur'!. <Juidance: Users Guide (EPA 1996) 

and the Guidance for Evaluating the Technicallmpracticahilr:\ ,,f (/round-Water Restoration (EPA 

1993). 

When preparing a CSM, the facility should decide the 'c' 'J'c. quantity, and relevance of the 

information to be included, balancing the need to present a complete model that documents site conditions 

and justifies risk management actions with the need to limit the in fom1ation on that necessary to perform 

risk-based screening. The facility may solicit advice from the adnmm:trative authority regarding the scope 

of information to be presented. The CSM should present all rek' Jilt aspects, or profiles, of site conditions. 

The six profiles to be addressed in the CSM are: facility profile. land use and exposure profile, physical 

profile, release profile, ecological profile and risk management profile. These profiles and their 

corresponding data elements are described in the following subsections. During initial development of the 

CSM, each profile serves as a placeholder in the preliminary CSM. as ail relevant information may not be 

available for ail profiles. However, as a facility progresses through the CAS, additional information wiil 

become available and should be used to update the CSM and complete each profile. 

Appendix B contains additional information including a case study that may be useful when 

developing and presenting a CSM. 

3.2.1 Facility Profile 

The facility profile describes the various manmade features present on or near the site, including: 

facility structures 

process areas 

solid waste management units (SWMUs) 

property boundaries 

historical features that are no longer present but may have impacted actual or potential 
releases 
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The facility profile may provide information on potential source areas and identify buildings or 

process structures that may affect characterization or remedy implementation. The locations of facility 

stmctures and process areas relative to a release are important in identit~'ing contaminants of potential 

concern for the Screen or site-specific risk assessment. The location or property boundaries also can be 

important in land use determinations. 

3.2.2 Land Use and Exposure Profile 

The land use and exposure profile consists of information used to identify and evaluate the 

applicable exposure scenarios and receptor locations, including: 

land use on the facility and adjacent properties, emphasizing specific uses (single-family 
homes, agriculture, etc.) 

beneficial resource determination (ground water classification, natural resources, wetlands, 
etc.) 

resource use locations (water supply wells, surface water intakes, etc.) 

subpopulation types and locations (schools, hospitals, daycare centers, etc.) 

applicable exposure scenarios (residential, industrial, recreational, fanning, etc.) 

applicable exposure pathways identifying the specific sources, release and migration 
mechanisms, exposure media, exposure routes, and receptors 

To develop the land use and exposure profile, the facility should begin by evaluating the types of 

land use and determining beneficial resources on and around the facility. In addition, information on 

potential receptors (such as surface water bodies, water wells, and residences) should be incorporated into 

the CSM for each release. For example, the identification of surface water bodies at locations in the 

assessment area indicates the potential for exposure from ingestion of fish and possibly drinking water 

sources. Receptor information also can be important in demonstrating potentially complete or incomplete 

exposure pathways for the Screen or site-specific risk assessment. 
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In the Screen, the land usc information is evaluated to detennine the applicable exposure scenarios 

for the facility and surroundmg propet1ies. The determinations of appropriate exposure scenarios also are 

addressed. After this evaluation ~~ complete, the applicable exposure scenarios should be incorporated into 

the CSM. If onsite or offsite idiiLI u~c changes, the land use profile and CSM should reflect those changcs 

3.2.3 Ecological Profile 

The ecological profile consists of information concerning the physical relationship between the 

developed and undeveloped pon Ions of the site, the use and level of disturbance of the undeveloped 

property, and the type of ecologtc<il receptors present in relation to completed exposure pathways. The 

following information should be mcluded in the ecological exposure profile (some of this information 

already may be available from other CSM profiles): 

description of the developed property on the site, including but not limited to, stmctures, 
process areas. \\·a~te management units, property boundaries, and historical uses ( refcrcnce 
to a facility map) 

description of the undeveloped property on the site, including but not limited to, sensitive 
environmental areas (Federal or state parks or protected areas) habitat type (wetland. 
grassy area, forested, pond, stream, etc.), primary use, degree and nature of disturbance, 
ornamental areas, drainage ditches, creeks, and landfill areas (reference to a facility map) 

description of site receptors in relation to habitat type, including but not limited to, 
endangered or protected species, manunals, birds, fish, etc) 

description of relationship of releases to potential habitat areas, contaminants of potential 
concern present or suspected, media contaminated, sampling data summary, potential or 
likely routes of migration or exposure of potential receptors, etc. 

The information captured in the ecological profile will be critical in completing the Ecological 

Exclusion Criteria Worksheet and Ecological Assessment Checklist (Appendix E). The exclusion 

worksheet was developed to help facilities and the administrative authority identify incomplete or 

insignificant exposure pathways that exist at the affected property, thus eliminating the need for a formal 

Ecological Risk Assessment (ERA). 

3.2.4 Physical Profile 
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The physical profile describes the factors that may affect releases, fate and transport, and 

receptors, including: 

topographical features. such as hills, gradients, surface vegetation or pavement 

surface water features such as drainage routes, surface water bodies, wetlands, and 
watershed parameters and characteristics 

surface geology including soil types and parameters, outcrops, and faulting 

subsurface geology mcluding stratigraphy, continuity, and connectivity 

hydrogeologic information identifying the water-bearing zones, hydrologic parameters, and 
impermeable strata 

soil boring and monitoring well logs and locations 

The physical profile should concentrate on the environmental setting information in the absence of 

a release. The physical profile information will generally be integrated with information from the release 

profile to describe the behavior of contaminants in the environment The initial development of the physic1l 

profile will begin with some preliminary understanding of the environmental setting. Data gaps then can be 

identified and used to design future investigations. 

3.2.5 Release Profile 

The release profile should describe the nature of the contaminants in the environment, including the 

following: 

identification of source materials 

identification of contaminants of potential concern and contaminants of concern, as 
appropriate 

potential source locations 

source locations where a release has been confirmed 

soil sampling and monitoring well locations 
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delineation of the area of contamination 

distribution and magnitude contaminants of potential concern and contaminants of concern 
in a release 

migration routes and mechanisms 

fate and transport modeling results 

As with the other profiles, the release profile will be developed over time as information is 

obtained. At the beginning of the CAS, the release profile may consist of the potential source locations, but 

at the completion of the CAS, it should contain site-specific information on release characteristics. The 

contaminant migration and fate and transport aspects of the release profile should be integrated with the 

geologic and hydrogeologic information developed for the physical profile; this information can also aid in 

the development of the performance monitoring for risk management activities implemented under the CAS. 

3.2.6 Risk Management Profile 

The risk management profile illustrates the relationship between releases and risks. It also 

illustrates how the release-risk relationship can be altered by implementing risk management activities. The 

risk management profile can include the following: 

summary of risks 

impact of a risk management activity on release and exposure characteristics 

perfonnance monitoring locations and media 

contingency plans in the event perfonnance monitoring criteria are exceeded 

The risk management profile will represent the risks and risk consequences of the selected risk 

manage'ment activity(ies). This profile also can provide a basis for determining appropriate performance 

monitoring locations and establishing contingency plans to ensure protectiveness. During the development 

of the preliminary CSM, the profile may serve as a placeholder. As the facility progresses through the 
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CAS, the information contained in the risk management profile will be <ILI~mented and refined and will 

ulumately demonstrate how facility risk will be managed. 

3.3 DATA QUALITY CONSIDERATIONS FOR THE CAS 

This section describes data quality considerations in develop1 n"' ! )(~():-; for use in the CAS for the 

identification of contaminants of potential concern, data reporting limib. u,;e of existing information, data 

collection, and release characterization techniques. 

3.3.1 Identification of Contaminants of Potential Concern 

Contaminants of potential concern (COPCs) are constituents (Including transfonnation or daughter 

products and companion products) likely to be present in media affected by a release. The COPC 

evaluation process will involve screening the initial COPCs based on the findings of release 

characterization activities. COPCs should be identified through existing infom1ation regarding the process, 

product, or waste from which the release originated, and by characteriz~llJon of the release. The two-step 

process listed below should be followed. 

Step 1. Evaluate the types of products or waste handled at the source from which the release 
originated. 

For example, if a potential source area is a pem1itted waste pile that historically managed materials 

that included nitroaromatic compounds, the list of COPCs should include nitroaromatic compounds. If a 

stom1 water basin is a potential source area, the list of COPCs should include all known and potential 

compounds based on the industrial activity in the area that drains into the storm water basin (i.e., raw feed 

materials, fmished products, waste by-products). In cases where the site history is incomplete or the 

quality of information is uncertain, laboratory analyses should include a broader spectrum of compounds to 

characterize the release. The range of COPCs may be reduced if available infom1ation indicates that 

certain compounds or classes of compounds (halogenated volatile organic compounds, polychlorinated 

biphenyls, etc.) consistently are absent from the source and release media. 
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Step 2. Evaluate COPCs that may be of concern due to other site-specific factors such as 
community and regulatory issues. 

The community or regulatory authority may be concerned about specific chemicals or analytes not 

identified during Step 1. 

If it can be detennined that the chemical or analyte may not be present, documentation should 

reflect this fact. The process of identifying COPCs will provide the infom1ation necessary to conclude that 

the facility has not overlooked a chemical or analyte which may pose a risk at the point of exposure. The 

initial list of COPCs can be refined during and after release characterization to more accurately reflect any 

constituent(s) that may be present in the release. 

3.3.2 Data Reporting Limits 

The data reporting limits for the CAS are the minimum detection or quantitation limits for the 

laboratory or field analyses for the envirom11ental data set collected. The data reporting limits should be: 

Example 1: 

based on the intended use of the data, as determined during the development of the DQOs 
for sample/data collection 

established prior to the collection of samples and confim1ed that the chosen analytical 
method can achieve the limits 

achieve most stringent (precision, accuracy, etc.) need of the data 

The data reporting limit for Contaminant Z in soil based on the DQOs is 10 mg!kg. Three 
analytical methods can be used to confirm the presence of Contaminant Z. The methods 
are equal except for the following minimum quantification limits: Method I reliably can 
quantify Contaminant Z to 25 mg/kg, Method II to 5 mg!kg, and Method III to 0.01 
mg!kg. Method I would not be acceptable because resulting data may not provide a 
minimum quantification that ensures detection of Contaminant Z at levels that meet the 
DQOs. Methods II and III both would be acceptable because the reporting limit would 
meet the DQOs. As a result, factors such as the cost and time of conducting the analysis 
could be used as a basis for the final selection between Methods II and III. 
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Example 2: 

Example 3: 

At Facility A, samples '' Ji I be collected from a suspected source area having high 
concentrations of se1 LTctl contaminants. The analytical method detection limit may have tP 
be adjusted for the hi~h concentrations of contaminants (resulting in a sample quantitation 
limit) from samples collected from the source material. Therefore, the detection limits for 
the analytes may be: tuu l11gh to generate an accurate list of COPCs or to define the 
boundary of the relec~.-;e tu any meaningful risk concentration. The data reporting limits for 
the samples collected tu define the boundary of the source material then will call for a more 
precise analytical merh,,d to detect lower concentrations of contaminants and to generate a 
list of COPCs. 

An industrial facility u~cs approximately 60 percent of its property for its industrial 
operations and the rernainmg property is undeveloped. The facility, with the approval of 
the administrative authurity. has opted to separate the industrial use property from the 
undeveloped property. Therefore, the industrial operation portion of the facility will be 
remediated to meet :111 llldustrialland use scenario, and the undeveloped property will be 
remediated to meet ~1 re~identialland use scenario. The administrative authority has agreed 
that based on site-specific conditions, the facility's industrial land use property should 
achieve a final risk goal of I x W"\ and the facility's residential land use property should 
achieve a final risk goal of 1 x 10-5

• The data reporting limits will, therefore, be different 
for sample/data collection on the industrial land use property (the 1 x 10-4 contaminant 
concentration can be cktected) than for the sample/data collection on the residential land 
use (the I x w-s cont~1minant concentration can be detected). 

3.3.3 Quality Considerations for Existing Data 

When the potential use of existing data during implementation of the CAS is evaluated, the data 

quality should be characterized and its relevance established based on present objectives, DQOs and other 

applicable requirements for collection of new data. The use of historical or existing data should not be 

limited only to information collected under the direction and oversight of the administrative authority. 

Before this information can be considered useable for risk management activities, the following factors 

should be reviewed: 

Objectives: What were the objectives of the original data collection and are they consistent 
with the DQOs of the current characterization activities? Data needs likely would be 
significantly different if historical data were collected to establish that a release occurred 
versus the data needs for characterization of associated risk and hazard for a receptor 
population based on contact with impacted environmental media. 

Relevance: Are the historical data relevant given current site conditions? Data collected 
from a unit that has been remediated or has undergone an interim measure (i.e., 
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excavation, removal action and backfill) may not be relevant for establishing protective 
concentrations under current site conditions. What changes have occurred at the facility 
since historical data were collected? Will contaminant-specific factors, site conditions, and 
time impact the reliability of historical data to make it questionable for current 
assessment? 

Quality: Were adequate quality assurance/quality control (QA/QC) procedures in place at 
the time of sampling, and if so, did the program meet the objectives? Were QA/QC 
procedures consistent with CLIITent practices? Were the methods and analyses used to 
generate the data capable of achieving the DQOs required by the CAS? Is the 
documentation sufficient to adequately reconstruct the sampling procedures and associated 
information (locations, depths, and analytical detection limits)? Can the limitations which 
affect usability be adequately defined? 

Confirmation: Upon review, are the historical data valid or is confirmatory sampling 
necessary to establish relevance and data quality? 

The historical data review should detennine if the data is valid, if confirmatory sampling to 

validate historical data is needed, if the data are valid for limited purposes (such as confinnation of a 

release), and/or if the data is not usable. 

General guidelines for the use of existing or historical data, based on data quality or limitations, 

are listed below: 

U.S. EPA Region 6 

data of questionable or unknown quality 

S may be used to establish a release has occurred 

S may be useful in planning sampling location and analytical approaches for new 
data collection activities 

S may be used in the initial identification of COPCs and potential exposure 
pathways 

S may be used in developing a preliminary conceptual site model 

S should not be used to identify COPCs for use in a risk assessment 

S should not be used to eliminate a release from consideration 

S should not be used to eliminate or restrict new sampling activities 
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S should not be used to support critical risk management decisions 

S should not be used in the determination of exposure concentrations 

data verified by confirmatory sampling at identical locations. using comparable sampling 
and analytical methods 

S may be used to establish representativeness, compZ~rability, and completeness 
between historical and new data 

S may be used to provide information in evaluating contmninant fate and transport 
over time 

S may be used to establish the relevance of historical data to current site conditions 

data meeting quality criteria and relevance specific to the objectives and other requirements 
for collecting new data as proposed by the CAS 

S may be used in lieu of new data to support critical risk management decisions 

3.3.4 Quality Considerations For New Data Collection 

data: 

The facility should consider the following issues when developing DQOs for the collection of new 

Selected sampling and analytical methods should ensure analysis for, and detection of, 
COPCs at or below the contaminant-specific data reporting limits. If COPCs cannot be 
identified based on historical data, a broad suite of analytical methods (e.g., analysis of 
total metals, organic constituents, pesticides, etc.) should be used. 

Sampling locations should be selected within each medium at probable locations of a 
release to ensure that all media impacted by the release are identified. Media properties, 
conditions, and contaminant behavior in the media should be considered to ensure that the 
data collected are representative, reproducible, and complete. 

3.3.5 Release Characterization Techniques 

Release characterization techniques are those methods and activities used to collect current 

inf01111ation about site conditions so that COPCs can be identified, and impacts can be evaluated. Release 
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charactenzation can include collection and analysis of environmental media sample:;: remote sensing and 

non-invasive procedures to estimate physical properties of the site, or potentia! !t:kase areas predicated on 

histoncal land use (aerial photographs indicating specific historical operations 1: c~nd other field 

measurements to obtain data for purposes such as ground water modeling. 

The facility should identifY the techniques to be used for release charactu !lilt ion when planning 

field activities. While administrative approval of the CAS Work Plan may not be required, the facility is 

expected to communicate its characterization plans with stakeholders. The administrative authority can 

assist the facility by providing expertise, particularly in identifying new and emcr:,:111g technologies for site 

characterization. 

In recent years, emerging innovative site assessment techniques were recot.'llized for providing 

physical and release characterization data in a cost effective and timely manner compared to the collection 

of traditional enforcement quality (Level III or IV) data (EPA 1991). Innovative site assessment techniques 

often consist of minimally invasive sampling methods such as direct push technologies, and on-site 

analytical equipment such as field test kits, portable x-ray fluorescence, gas clm,matograph/mass 

spectrometers, and mobile laboratories. Appropriate sampling and analytical techniques (innovative or 

traditional) for release characterization are those that are capable of reliably obtaining data that meet 

qualitative and quantitative DQOs established for the site. 

When selecting innovative site assessment techniques for release characterization, the intended use 

of the data should be considered so appropriate data reporting limits are established. Discussions with 

laboratory or teclmical staff may facilitate the selection ofthe methodologies necessary to achieve the 

appropriate data reporting limits. 

If several techniques can achieve established DQOs for site characterization, factors such as cost 

effectiveness, time efficiency, ease of use, and site-specific conditions should be considered when the 

selecting the techniques. Appendix C lists references and web links that provide comparative information 

on many different site assessment techniques and methods based on data quality, cost, efficiency, and other 

parameters. 
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The facility may choose to develop a sampling and analysis program that uses innovative site 

assessment approaches that may or may not achieve DQOs to supplement high quality analytical data. 

Combining sampling and analysis techmques in this manner can provide significant savings of time and 

money without sacrificing data quality. provided the facility implements adequate control parameters. 

However, critical decisions can be based only on data that meet DQOs. 
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4.0 RISK-BASED PRIORITY SCREEN- HUMAN HEALTH 

This chapter describes ... 

Human health risk evaluatiun 
Background and purpose of the risk-based prioritization process 
Overview of the r1sk-based prioritization process 
Conducting the Screen (comparison to bright-line tables) 
Using the Screen to prioritize releases 

4.1 BACKGROUND AND PURPOSE OF THE RISK-BASED PRIORITIZATION PROCESS 

The CAS presents a simplified approach to prioritize corrective action at a facility through the use 

of a risk-based priority screen (Screen). The primary objective is to quickly identify the highest risk 

releases at a facility and to focus limited com:.'ctive action resources (time and money) on these areas in 

order to obtain the maximum risk reduction in the shortest time frame. This approach puts a high priority 

on addressing the most significant risks at Cl LKility first and is consistent with achieving EPA's 

Environmental Indicator (EI) goals for the protection of human health and the control of ground water 

(EPA RCRIS database CA725/CA750 codes). 

The Screen is made up oftwo separate bright-line (look-up) tables (BLTs), each with a separate 

objective (Appendix D). The first table, the high-priority BLT, is used to help differentiate releases at a 

facility that have the highest relative risk and warrant immediate expenditure of resources (to ensure the 

protection of human health) from releases that pose a lower risk or long term threat and can be considered a 

lower priority. The second table, the low-priority BLT, is used to further subdivide the lower priority sites 

into those that may warrant additional evaluation from those associated with de minimus risk, and therefore 

designated as no current Federal concern (NCFC). See Figure 4-1. 

4.1.1 High-priority BLT - a table of chemical-specific, human health screening values which separate 

releases into two groups requiring action or further evaluation: 
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Releases to Address Now - those chemical concentrations in environmental media that 
pose the highest risk and require immediate evaluation or remedial response to ensure 
protection of human health (i.e., individual chemical concentrations indicative of a target 
cancer risk in excess of 1 x 10-4 or a hazard quotient of 1 0). 

Releases to be evaluated under the low-priority BLT- those chemical concentrations in 
environmental media which do not exceed screening levels presented in the high-priority 
BLT; these should then be evaluated under the low-priority BL T. 

4.1.2 Low-priority BLT - a table of chemical-specific, human health screening values which further 

subdivide the low risk releases at facilities into those which could pose an unacceptable risk or 

threat and may warrant further evaluation from those that are considered NCFC: 

Releases that May Warrant Further Evaluation- those chemical concentrations in 
environmental media which do not exhibit the highest potential risks by exceeding the high
priority BL T screening values, but which exceed the low-priority BL T screening values. 
Releases in this category are assumed to have site-related risks or hazards generally within 
the National Oil and Hazardous Substances Contingency Plan risk range of 1 x 10-4 to 1 x 
10-6 for carcinogens or exceed a hazard index of 1.0 for non-carcinogens. 

Releases considered as NCFC - those chemical concentrations in environmental media 
which do not exceed the low-priority BL T screening values (1 x I o-6 for carcinogens and a 
hazard index of 1.0 for non-carcinogens) may be proposed to the administrative authority 
for a no further action (NF A) detennination. The administrative authority will make final 
NF A determinations. 

In order to further prioritize releases that may "Warrant Further Evaluation," it is necessary to 

evaluate them for potential cumulative contaminant risk that could exceed 1 x 10-4 for carcinogens and a 

hazard index of I 0 for non-carcinogens. Sites that have multiple contaminants that exceed these risks or 

hazards should also be categorized as high-priority or "Address Now"sites for immediate consideration. 

Step 6 in Conducting the Screen below provides a simple algorithm for calculating the cumulative risk or 

hazard for these releases. 

In the event that a facility does not have releases that are in the high-priority or "Address Now" 

category, their coiTective action efforts should shift to evaluating the low-priority category releases to 

determine if they meet the performance standards for the facility. 
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Figure 4-1 

Results of the Risk Priority Screen 

No Current Federal 
LOW 

HIGH Concern (NCFC) 
·PRIORITY Releases that Warrant 

Address Now 
Further Evaluation 

(or NFA with AA 

Approval) 

RISK 

Human Health 

Cancer > 10-4 
10-4 to I0-6 < 10-6 

Hazard 

>10 
1 to 10 <I 

Exceed Ecological 
I YES NO Exclusion Criteria 

Confirm if Human 
Risk Assessment DeMinimus Risk 

RESPONSE Health and/or 
Remedial· Action 

OPTIONS Ecological Issues 
None 

Exist 

** Note: This is a relative categorization. A facility should address its highest priority areas in the 
most timely manner practicable. If a facility encompasses only low priority releases as defined 
under the CAS, corrective action, as necessary, should be advanced at the relative highest priority 
release areas. 

The high-priority and low-priority BLTs are maintained by EPA and can be found on the EPA 

Region 6 web site at http://www.epa.gov/earthlr6/6pd/rcra c/pd-o/riskman.htm as well as in Appendix- D. 

4.2 OVERVIEW OF THE RISK-BASED PRIORITY SCREEN 

The following section describes the major elements of the risk-based priority screen (Screen). 
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4.2.1 Land Use and Receptors 

The accurate classification of current and future land use at a facility is essenti:1l in order to 

identify the kinds of human receptors that may be present and the types of activities in which they are likely 

to engage. This identification goes beyond simply designating a category of land use (.;;.g., residential, 

industrial or agricultural). Risk from contamination at a site is a function of the specific activities that 

receptors are assumed to undertake and the exposures to contaminants that are associated with those 

activities. The activities can vary considerably, even across sites that fall within the same land use 

category; thus, it is critical that the assumptions regarding receptor activities accurately reflect the land use 

and exposure profiles presented within the CSM. 

The Screen emphasizes the use of current land 

use conditions when evaluating exposures at 

commercial/industrial facilities because for most of 

these facilities, current land use is assumed to 

continue into the foreseeable future. If a different land 

use has been planned or may be reasonably 

anticipated for the facility (or a portion of the facility), 

then this future land use should be evaluated during 

the CAS screening process. The two primary land use 

categories in the CAS screening process are non

residential and residential. However, if other land use 

categories exist (e.g., agricultural or recreational), 

then any evaluation of risk from these exposure 

scenarios can be assessed by using the Screen (if they 

are sufficiently conservative for the land use and 

receptors involved) or should be addressed through a 

site-specific risk assessment. Caution is 

Ecological Risks 

The CAS prioritizes action first for all 
releases that present a risk to human health. 
This prioritization is not intended to ignore or 
dismiss any environmental risks which may be 
present at a site. In fact, failure to address 
environmental impacts in a timely fashion 
may result in the growth or compounding of 
possible ecological damage at the site. The 
CAS contains an Ecological Exclusion 
Criteria Worksheet and Ecological 
Assessment Checklist to help determine if 
significant habitat and/or receptors, are 
present at a facility and assess the need for a 
more thorough ecological assessment (See 
Appendix E). These tools are simply aids and 
do not substitute for the judgement or 
requirements of the administrative authority 
or natural resource trustees who may be 
responsible for the site. 

recommended when using the Screen in an evaluation of land uses other than those upon which the BL T 
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screening values were based, because each of the land use categories is associated with a specific and 

potentially unique set of exposure assumptions. 

Non-residential land use- encompasses commerciaVindustrial site uses. Under the CAS 
screening process, the receptors for the commercial/industrial scenario are limited to 
generic on-site workers (indoor workers and outdoor workers ). There is no requirement 
under this land use category to evaluate exposure to members of the public. Access to 
industrial facilities is generally restricted (workers often being the only receptors), and 
even though the public may have access to commercial sites (e.g., customers, delivery 
people, etc.), BLT screening values that are protective ofworkers are assumed be 
protective of a customer who visits the site on an infrequent basis. 

Residential land use - encompasses evaluation of adult and child receptors with regard to 
on-site contaminants associated with known or potential future residential use of the 
property or parts of the property. In addition, off-site residential receptors may be 
considered when constmction activities at a site may impact off-site areas with fugitive 
dust and/or volatile emissions. Off-site receptors also should be evaluated when 
contamination from the site has migrated off-site to a residential land use setting from soil 
or ground water. 

If a future commercial/industrial land use is likely to involve substantial exposure to the public 

(i.e., where the current or future use involves housing, education, and/or care of children, the elderly, or 

other sensitive sub-populations), the exposure should be evaluated under the residential risk screening 

scenario in the BLTs if the assumptions are sufficiently similar. 

4.2.2 Exposure Scenarios and Exposure Pathways 

The exposure scenarios included in both the high-priority and low-priority BLTs are routinely 

associated with activities found at and around facilities undergoing corrective action. A facility is not 

required to evaluate environmental data against all of the exposure scenarios established in the BLTs. This 

comparison should be limited to the receptors and pathways that exist or potentially exist at the facility 

based on current land use and reasonable future land use assumptions (e.g., ambient air or ingestion of 

ground water or surface water would not be evaluated where contaminants are not present or pathways are 

incomplete or not expected to be complete). 
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The focus for most facilities will be on currc·n1 land use, because most cleanups at industrial 

facilities will be based on industrial exposure assumpt1o1J~ (assuming the current land use continues into the 

foreseeable future). Institutional controls may be n:qtJ,n:d to ensure that environmental conditions are 

protective of human health and the environment over th.: long term, but should not be assumed to be in 

place at the time the CAS screening process. If exprqm:: scenarios specific to a site are not covered in the 

BLTs and are not sufficiently similar to one of the ddault scenarios presented in the BLTs (such as 

sensitive sub-population receptors: day care centers or convalescent centers, etc.), the facility should 

consider evaluating the receptors under a site-specific ri~k assessment in order to adequately characterize 

their exposure (Chapter 5). 

The high-priority and the low-priority BL Ts include three generic exposure scenarios: 

commercial/industrial indoor and outdoor workers. and residential receptors. The list of pathways included 

for each scenario is not exhaustive but represents those that typically account for the majority of risk at a 

typical site. Because of this, it is important for a facility to compare the land use and exposure profile 

(Section 3.2.2) from the site-specific CSM with the assumptions and limitations associated with each 

applicable exposure scenario as quantified in the BL Ts to identify whether they are sufficiently similar to 

support a defensible comparison. If significant differences are readily apparent, detailed assessments may . . 
be necessary (i.e., a site-specific risk assessment). 

The potential exposure scenarios and exposure pathways included in the Screen are outlined below. 

Additional information on the chemicals evaluated, exposure parameters, and exposure pathways used in 

the BLTs are detailed in Appendix D. 

Residential receptor - incidental soil ingestion, inhalation of particulate and/or volatiles, 
dermal contact with soil, and ground water or surface water through ingestion and 
inhalation (includes uses as household water) 

Outdoor worker - incidental soil ingestion, dermal contact with soil and inhalation of 
particulate and/or volatiles 

Indoor worker - incidental ingestion of contaminated dust from outdoor soils, and 
inhalation of dust and/or volatiles from outdoor soils 
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There is a high level of uncertainty 

surrounding the hazards associated with skin contact 

with soils. Therefore, comparisons to the dermal 

exposure pathway are limited to the following 

chemicals: arsenic, cadmium, chlordane, 2,4-D, DDT, 

lindane, P AHs, pentachlorophenol, PCBs, and dioxin. 

Where volatile contaminants are present in 

soil or ground water under or near an existing 

structure, consideration should be given to the 

inhalation of volatiles for indoor air exposure in a site

specific risk assessment. 

Screening values for ground water that is a 

current or reasonably expected future source of 

drinking water are included in the BL Ts. If an aquifer 

is determined to be a current or reasonably expected 

future source of drinking water and concentrations of 

contaminants exceed the screening values in the high-

priority BL T (which are maximum contaminant levels 

(MCLs), maximum contaminant level goals 

(MCLGs), or other risk-based concentrations), then 

Ground Water Use Designation 

EPA prefers to rely on states to develop ground 
water use designations and will generally defer 
to a state's designation of ground water 
classification and use. These designations may 
be part of an EPA-endorsed Comprehensive 
State Ground water Protection Program 
(CSGWPP) that provides for facility-specific 
decisions or may rely on an alternate state 
ground water use designation system and/or 

. Federal ground water guidelines. EPA has an 
expectation to return usable ground waters to 
their beneficial uses where practicable, within 
a time frame that is reasonable given the 
particular circumstances of the facility. When 
restoration of ground water to beneficial uses is 
not practicable, EPA has an expectation of a 
facility to prevent or minimize further 
migration oftheplume;prevent exposure to the 
contaminated ground water, and evaluate 
further risk reduction. Additional information 
can be found in Chapter 7, Appendix A and at 
http://www. epa. gov I cOtrecti ve action. 

the release is considered to be a high priority for corrective action. Facilities should consult with state and 

local authorities on the designated use and classification of underlying ground water to determine whether 

the water bearing unit beneath or adjacent to the facility is a potential drinking water source or has another 

designated beneficial use. The state will make the determination as to what level the aquifer is to be 

protected. If the state has not made a determination on the use ofthe aquifer, then the facility should consult 

with the state on using the EPA aquifer classification.designation. If an aquifer is not a drinking water 

resource, does not have any other beneficial resource attributes, does not impact indoor air, does not 

contaminate surface water, or does not contaminate a drinking water aquifer, then the level of protection 
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(e.g., MCL or alternate concentration limit (ACL)) to be met at or within the facility boundary will be 

determined in consultation with the administrative authority. 

4.3 CONDIJCTI:\IG THE RISK-BASED PRIORITY SCREEN 

There are seven steps involved in evaluating releases against the BLTs: 

Step 1. Compile risk relevant data from the site-specific CSM 

Development of a site-specific CSM is the first step in the CAS screening process at a facility. The 

CSM is a comprehensive three-dimensional representation of the facility that documents current site 

conditions. It initially is developed from existing facility data, but should be revised continually as new site 

investigations produce updated and more accurate information. It identifies and characterizes the 

distribution of contaminant concentrations across the facility, release mechanisms, fate and 

transport/migration routes, complete or potentially complete exposure pathways and receptors of concern. 

Chapter 3 of the CAS describes the development of a CSM. There are six profiles used in the 9AS 

to build a CSM, two of which are specific to the Screen: land use and exposure profile (Section 3.2.2, 

consisting of infonnation used to identify and evaluate applicable exposure scenarios and receptor 

locations); and the release profile (Section 3.2.5, consisting of information used to confirm whether a release 

has occurred, defining the exposure area and identifying COPCs and their distribution and magnitude). 

Step 2. Verify that the exposure assumptions and scenarios in the CSM are consistent with (and 
comparable to) the assumptions upon which the BL Ts are based 

The next step in the CAS screening process is to compare the complete or potentially complete 

exposure scenarios presented in the CSM to the generic exposure assumptions used to develop screening 

values presented in the BLTs. The exposure scenarios included in the BLTs routinely are associated with 

the types of activities found at and around facilities. The facility is not required to evaluate all of the 

receptors, rather, this analysis is limited to the receptors that exist or may potentially exist at the facility 

based on current land use and reasonable future land use assumptions. This comparison is designed to 

determine whether the releases, exposure pathways, and receptors of concern outlined in the site-specific 
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CSM are sufficiently similar to the generic exposure scenarios used in the BLTs to allow a dekn-;ible 

screening comparison. If the basic exposure pathways are not sufficiently similar (whether thwugh 

omission of a complete exposure pathway, or receptor population, or whether an exposure pat ,\meter used in 

the BLTs tends to underestimate exposure), use of the Screen is not appropriate and the facility should 

evaluate the release areas through a site-specific risk assessment. 

Step 3. Evaluate existing data set to determine if it is adequate for use in the CAS screening process 
and then determine additional data collection needs, if necessary 

Areas that are unlikely to be contaminated based on historical documentation of the locltion. 

storage, handling, or disposal of hazardous materials at a facility may be eliminated from further evaluation 

at this stage after consultation with the administrative authority. The necessity for collecting confim1ation 

samples in these areas will depend upon the level of confidence in historical information conceming the 

potential release site(s). 

In order to use the BL Ts, existing data should be sufficient to adequately characterize the release as 

described in Chapter 3 (Section 3.3.3) under the DQO process. Existing data also may be used to identify 

data gaps and focus data collection needs. 

A sampling and analysis plan should be developed (as part of the CAS Work Plan) before any new 

sampling activities are initiated to ensure that the data collected will fill data gaps and are of sufficient 

quality and quantity, based on the intended use of the data. The sampling approach should be designed to 

reflect the data needs specific to the complete or potentially complete exposure pathways identified in the 

CSM. The types of receptors identified in the CAS and the site-specific CSM vary in terms rate of contact 

and sources. For example, while indirect exposures associated with inhalation of volatiles from subsurface 

contamination may impact all receptors located on-site, direct contact to subsurface contamination may be 

limited to outdoor workers conducting excavation activities. 

In addition, the facility also should consider the collection of information on site-specific soil 

characteristics (e.g., soil texture, dry bulk density, organic carbon content, pH, etc.) during sampling. The 

information may provide an additional level of accuracy at the site-specific risk assessment stage, if it 
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becomes necessary. Chapter 3 (Section 3.3.4) under the DQO process provides more information on quality 

considerations for the collection of new data. 

Step 4. Collect and analyze additional samples. 1f necessary 

Analytical results for individual chemicals, if the quality is sufficient, will be compared to screening 

values presented in the BLTs. Analytical results help de tine the nature, extent, and rate of migration of 

contaminants from a release. Upon receipt of these data. the assumptions (e.g., exposure assumptions) 

outlined in the site-specific CSM should be reviewed to ensure that they still are valid, and include any 

additional components indicated by the most recent results. 

Collection and evaluation of soil characteristic data also should be considered. The information can 

assist in the assessment of inhalation of volatiles, and fate and transport considerations at the site-specific 

risk assessment stage, if necessary. 

Step 5. Identify appropriate site receptors and exposure pathway(s) for comparison to the BLTs 

Determine which, if any, of the receptors and exposure pathways presented in the BL Ts are 

appropriate for comparison against site chemical release results based on the presence or absence of 

contamination in a given media. Certain exposure pathways presented in the BLTs may be eliminated from 

consideration when the pathway is not complete or reasonably expected to be complete. An example would 

be where the ground water pathway would not be evaluated when ground water is not considered a current 

or future drinking water source. 

Step 6. Compare release data against BL T values for site-specific receptors 

After the appropriate BL Ts screening values have been identified, they are compared to the 

measured concentrations of contaminants. At this point, it is important to again review the CSM to confirm 

the actual site data that were evaluated or collected during the CAS screening process ensuring that the BL T 

screening values are applicable to the site (Figure 4-1 ). 
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Generally, for most new and existing data sets, the l):"th percent upper confidence limit (UCL95) on 

the arithmetic mean concentration of each contaminant is compared directly to the corresponding BLT 

screening value. For certain releases with small areal distributtPns and low toxicity contaminants, it maybe 

more advantageous and cost effective to collect a limited number of samples and compare the maximum 

contaminant concentration from the release area to the BL T <;crcening values. When this approach is used, 

it is essential to ensure that the samples collected from the reka::;c area will reasonably contain the highest 

contaminant concentrations to conservatively characterize risk. A facility may opt to collect additional 

samples from the release area and calculate a UCL95 for comparison to the BLT screening values to more 

accurately characterize release concentrations. The EPA's Supplemental Guidance to RAGS: Calculating 

the Concentration Term (EPA 1992), provides additional guidance on statistical methods for accurately 

determining exposure point concentrations. 

First for each release area, individual contaminant concentrations are compared to the high-priority 

BL T screening values. If a contaminant concentration exceeds the high-priority BL T screening value, the 

release area is a high-priority, "Address Now," site (i.e., exceeds I x 10-4 carcinogenic risk or a hazard 

quotient of 10). Next, the individual contaminant concentrations for release areas that did not exceed the 

high-priority BL T screening values are compared to the low-priority BL T screening values (i.e., 1 x 1 o·6 for 

carcinogens or exceed a hazard index of 1.0 for non-carcinogens). If an individual contaminant 

concentration for a release area does not exceed the low-priority BL T screening values, then the site is 

considered de minimus risk, and therefore, designated as no current Federal concern (NCFC). For releases 

that exceed the low-priority BLT for individual contaminants, but do not exceed the high-priority BL T 

screening values, these sites have risks or hazards within the National Oil and Hazardous Substances 

Contingency Plan risk range (i.e., 1 x 10-4 to 1 x 1 o-6 for carcinogens or exceed a hazard quotient of 1.0 for 

non-carcinogens) but may warrant further evaluation. 

For those releases with multiple contaminants which exceed the low-priority BLT, but no individual 

contaminant exceeds a high-priority BLT screening value, it is known that site risk is above 1x I 0-6 for 

carcinogens and hazard quotient of I, but it is not known if cumulative risk or hazards exceed Ixi0-4 or a 

hazard index of IO, respectively. Therefore, these sites should be evaluated for their cumulative risk or 

hazards using the algorithm presented in the table below. Sites that exceed a Ixi0-4 cumulative risk or 

hazard index of 10 should also be considered as high-priority or "Address Now" sites. 
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The following procedures should be used to estimate the cumulative risk for these releases: 

Figure 4-2 

Calculation of cumulative carcinogenic risk for releases with multiple contaminants that exceed the low
priority BLT. 

Background on risk calculations: 
For the purposes of this calculation Intake= Intake x Toxicity Criteria 
Risk= Intake x Concentration 
thus for the low-priority BL T: Concentration= Risk I Intake 

Example calculation: 
For the low-priority BL T, the contaminant specific screening values are based on a target risk of I x!0-6. Lets 
assume that the low-priority BL T screening value for Contaminant Z is 50 mg/kg. Solving for Intake: 

Intake = Risk I Concentration 
Intake= lx!0·6 I 50 
Intake = 2x I o-s 

Let's say the concentration of Contaminant Z in soil at Site A is 89 mg/kg. To determine the risk associated 
with the concentration detected in soil, substitute the 89 mg/kg for the BL T value of 50 mg/kg and solve for 
the (target) risk. 

Risk= Intake x Concentration 
Risk= 2x 10"8 X 89 
Risk= 1.78 X 10"6 

Do this for each of the contaminants which exceed the low-priority BL T screening value, sum the risks and 
you have total cumulative carcinogenic risk for a particular release area. 

Calculation of non-cancer risk (Hazard Index) for releases with multiple contaminants that exceed the low
priority BLT. 

For the purposes of release prioritization under the CAS, the non-cancer hazards associated with multiple 
chemic.als will be conservatively evaluated by summing the hazard quotient for all chemicals of concern, 
regardless of target organ or response, to obtain the hazard index. If the hazard index for the release area 
exceeds 10, the release is categorized as a high priority site. 
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Step 7. Identity release areas as: 

I. HIGH PRIORITY 

2. RELEASE THAT MAY WARRANT FURTHER EVALUATION 

3. NO CURRE'VT FEDERAL CONCERN (NCFC) 

EPA Region 6 suggests that all facilities initially use the Screen to evaluate their releases as this is 

the most expeditious and cost-effective way to evaluate site risk thus categorizing releases as high priority, 

releases that may warrant funher evaluation, or NCFC for human health (ecological risks must be evaluated 

before making a final detenmnation). This prioritization will help identifY for the administrative authmity 

and facility work load ancl resource requirements for near and longer term responses. 
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5.0 SITE-SPECIFIC RISK ASSESSMENT- HUMAN HEALTH 

This chapter describes ... 

Purpose of a site-specific risk assessment 
The risk assessment process 

Data collection and evaluation 
Toxicity assessment 
Exposure assessment 
Risk characterization 

5.1 BACKGROUND AND PURPOSE 

The purpose of a site-specific risk assessment is to evaluate whether chemical releases pose 

unacceptable risks to current or future receptors and whether they warrant corrective action. Site-specific 

risk assessments allow for a more detailed evaluation of the potential risks posed by releases through the 

incorporation of actual site parameters and conditions, rather than relying on generic default (and usually 

conservative) assw11ptions. 

As part of the CAS, site-specific risk assessments will usually be conducted after completion of the 

Screen using the BLTs described in Chapter 4. The Screen is a fast and a cost-effective tool used to 

evaluate all or most of the releases at a facility, but can also help determine which sites may benefit from 

additional site-specific risk evaluation. It may be apparent early on that some sites will need a site-specific 

risk assessment and therefore, may not need to go through the Screen. Gathering additional site-specific 

information and data may be costly and time consuming but may be necessary to evaluate risk in a site

specific risk assessment. Conversely, it may be apparent early on that a site-specific risk assessment is 

unnecessary if contaminant release concentrations significantly exceed the high-priority BLT risk-based 

screening values. In this case, it may be more cost effective to initiate remediation or other risk mitigation 

activities directly after conducting the Screen. 

The CAS does not present the site-specific risk assessment process in detail. Numerous EPA risk 

assessment guidance documents on conducting site-specific risk assessments are available. The following 
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sections briefly describe the steps involved and highlight aspecb of the risk assessment process where site

specific information may need to be collected to estimate risks nwre accurately. 

include: 

The primary references and sources of information for conducting site-specific risk assessments 

Risk Assessment Guidance for Supeifund: Volume I- Human Health Evaluation manual 
(Part A); EPA/54011-89/002 

Risk Assessment Guidance for Supeifund: Volume 1- Human Health Evaluation manual 
(Part B- Development of Risk Based Prelimiuwy Remediation Goals); EPA/540/R-
921003 

Risk Assessment Guidance for Supeifund: Volume I- Human Health Evaluation manual 
(Part C- Risk Evaluation of Remedial Alternafi1·es): EPA/540/R-921004 

Risk Assessment Guidance for Supeifund: I 'olume I- Human Health Evaluation manual 
(Part D- Standardized Planning, Reporting und Review ofSupeifund Risk Assessments); 
OSWER 9285.7- OlD -1 

Dermal Exposure Assessment: Principles and A;>plication; EPA/60018-91 1011 B 

Guidance for Data Usability in Risk Assessment (Part A); PB92-963356 

Exposure Factors Handbook: EPA/60018-89/043 

Integrated Risk Information System (IRIS) (EPA 2000) 

Guidance for Risk Characterization (EPA 1995) 

5.2 OVERVIEW OF THE HUMAN HEALTH SITE-SPECIFIC RISK ASSESSMENT 

PROCESS 

A site-specific risk assessment is an evaluation of the potential for current or future adverse health 

effects resulting from direct or indirect contact with contaminant releases. The evaluation is conducted 

under the assumption that no controls or actions designed to mitigate exposures are in place or will be 

imposed in the future. Under this assumption, a no adverse health effects conclusion may be used to support 

a determination of unrestricted land use. 

A risk assessment provides information to: 

U.S. EPA Region 6 
Corrective Action Strategy 5.2 



Corrective Action Strategy 
Chapter 5: Site-Specific Risk Assessment- Human Health November 2000 

determine whether a remedial response is necessary to protect current or future receptors 

define or modify remediation goals 

support a determination ofNCFC 

guide remedial selection and/or evaluate the appropriateness of institutional controls to 
mitigate risk 

Site-specific risk assessments will vary in complexity depending on site conditions and the type of 

chemical releases. Determining the level of effort and detail required will depend on current and future land 

use, number of detected contaminants, availability of toxicity infornwion, number of applicable exposure 

pathways, and fate and transport mechanisms. 

Regardless ofthe complexity of the site, the risk assessment process consists of four steps (Figure 

5-1). 

5.3 DATA COLLECTION AND EVALUATION 

This step involves sampling and analysis of all potentially contaminated media. The primary 

objectives of this step are to develop a data set with sufficient sample quality and quantity to identify COCs 

and, ultimately, to estimate the exposure point concentration used to calculate a chemical intake. 

The data collection process involves gathering and evaluating existing data sets, identifying data 

gaps, identifying modeling parameter requirements, collecting background data, and ensuring that data sets 

can be used to represent reasonable exposure conditions. 
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Figure 5-1 

Site-Specific Risk Assessment Process 

Risk Assessmenr Guidance for Supeifund: Volume I (Part A); EPA/54011-89/002 

.--------1 
- Gather and Analyze Relevant Site Data 

- Identify Chemicals of Potential Concern 

- Analyze Containment Releases 

-Identify Exposed Populations 

-Identify Potential Exposure Pathways 

- Estimate Exposure Point Concentrations 

-Estimate Contaminant Intake 
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- Characterize Potential for Adverse 
Health Effects to Occur 

- Estimate Cancer Risks 

-Estimate Noncancer Hazard 

- Evaluate Uncertainty 

-Summarize Risk Information 

-Collect Qualitative and Quantitative 
Toxicity Information 

-Determine Approprate Toxicity Values 
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Data analysis involves n·aluating analytical methods, detection limits, qualified and coded daL1. 

blanks, and tentatively identified compounds. Results from the data analysis and evaluation process :11c 

used to identify COCs. For sotw ~tte~. the list of contaminants detected in the release area may be 

extensive. Carrying a large number uf chemicals through the risk assessment can be complex, and ma\ 

require an unnecessary amount oftt:nc ilnd effort. It is important to focus the risk assessment only Ot' 

contaminants that pose significant risks. Figure 5-2 presents a stepwise procedure for identifying a sub:-c·t 

of detected chemicals that should be considered COCs. 

As part of the process to identifY COCs outlined in Figure 5-2, detected contaminants may be 

excluded from further consideratton if it is determined that concentrations are less than background levels 

and below health-based levels. In some cases, however, background concentrations may present a 

significant risk, and while cleanups may or may not eliminate this risk, the background risk may be an 

important site characteristic to those exposed. The administrative authority will always have the option of 

considering the risk posed by naturally occurring background constituents separately. Often, however, the 

comparison of a site with background is unnecessary because of the low risk usually posed by the 

background constituents compared to site-related contaminants. In general, comparison with naturally 

occurring background levels is applicable only to inorganic constituents, because the majority of organic 

chemicals found at sites are not naturally occurring even though they may be ubiquitous. 

It should be noted that prior to exclusion of any contaminants, background concentrations must 

have been determined based on adequate sampling. Risk Assessment Guidance for Supeifund: Volume I 

(Part A); EPA/54011-891002 (RAGS) (EPA 1989) provides additional guidance for determining background 

concentrations and excluding potential COCs. Contaminants that cannot be eliminated after applying these 

criteria should be considered site-specific COCs and should be evaluated in the site-specific risk assessment. 

5.4 EXPOSURE ASSESSMENT 

An exposure assessment is conducted to estimate a chemical intake for each COC. A chemical 

intake is dependent on the magnitude, frequency, and duration of exposure. Several steps are involved in an 

exposure assessment including characterization ofthe physical setting of the chemical release area: 
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L·harJcterization of current and future land use and exposed populattons. tdentification of complete exposure 

p~ith\vays, including the points of exposure and exposure routes; and L'~' \Illation of chemical intake. 

Estimating a chemical intake (which is used to directly calculcttc: risk) is a two-step process. First, 

the exposure point concentration is calculated for each COC in each cotiUminated environmental media. 

( 'hemical intakes are then quantified for each exposure pathway. 

Because ofthe uncertainty associated with estimating the true average concentration of a 

contaminant at a site, the UCL95 of the arithmetic mean should be used to estimate the exposure point 

concentration, (EPA's Supplemental Guidance to RAGS: Calculating the Concentrations Term, EPA 

1992). However, for exposure areas with limited amounts of data or extreme variability in contaminant 

concentrations, the UCL95 may be greater than the highest measured or modeled concentration. In these 

cases, if additional data cannot be practically obtained (e.g., may not be wananted based on a small release 

area) the highest measured or modeled value could be used as the concentration term (if there is reasonable 

certainty that the data collected represents the highest concentration of contaminants), and approved by the 

administrative authority. 

A fundamental assumption in the exposure assessment is that a receptor will contact randomly all 

areas, both contaminated and uncontaminated, within the area of exposure (e.g., residential lot, industrial 

operation area, etc.). Data from random sampling programs can be considered representative of random 

exposure. However, biased sampling programs that are designed to identify hot spots can overestimate risk, 

if it is assumed that the receptor is exposed continuously to the hot spot for the entire duration of exposure 

(25 to 30 years). Biased sampling data sets should be adjusted to take into account the fraction of time 

spent in the contaminated area assuming that adequate sample data is available for the exposure area not' 

represented by the hot spot. Supporting information used to adjust data sets to reflect reasonable exposures 

should be fully documented. 

At some sites, such as where previous interim measures have been conducted or monitored natural 

attenuation has been documented, it may be appropriate to collect data and incorporate natural attenuation 

information into the site-specific risk assessment to determine the need for further remedial action. Natural 

attenuation can occur through dilution, evaporation, and biodegradation of a contaminant to a less toxic 
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form. For example, some chemicals may degrade rapidly in soils or grounu \\otter. In these cases where 

conditions no longer represent a baseline condition, risks should be based,,,, .utTent site conditions and how 

the interim actions are likely to affect potential future exposures. If the st cc· ·'I'L'ci fie risk evaluation involves 

a modification ofthe bioavailability or bioabsorption factor of a chemical (c::;pecially when a site-specific 

study is required), then documentation of this modification should be pro\ tlkd to the administrative 

authority for review and approval, prior to proceeding. EPA's Use of Mnn iton.'C! Natural Attenuation at 

Superfund, RCRA Corrective Action, and Underground Storage Tank Sire' (EPA 1999) provides 

additional guidance on determining if natural attenuation is appropriate. 

The final step ofthe exposure assessment is estimation of a chemical intake for all pertinent routes 

of exposure. A chemical intake is generally defined as the amount of chemtcal at the exchange boundary 

(e.g., skin, lungs, gut) and available for absorption. Intake, therefore, is not equivalent to an absorbed dose, 

which is the amount of chemical absorbed into the blood stream. Based on this definition, there may be 

some situations where it will be beneficial to determine the bioavailability or bioabsorption chemicals in a 

site-specific risk assessment. Assuming that all contacted chemicals enter the body may result in 

overestimating risk. 

5.5 TOXICITY ASSESSMENT 

The toxicity assessment step in a site-specific risk assessment evaluates the types of adverse health 

effects associated with chemical exposures, the relationship between the magnitude of exposure and adverse 

effects, and the uncertainty in toxicological or epidemiological studies. Generally, the toxicity assessment is 

composed of two components: hazard identification (type of toxic effect) and dose-response assessment 

(how much is necessary to produce the toxic effect). 

Components of toxicity assessment are outlined below: 

qualitative and quantitative toxicity information is obtained for constituents being evaluated 

exposure periods for which toxicity values are necessary are identified 

toxicity values for noncarcinogenic effects are determined 
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toxicity values for carcinogenic effects are determined 

Toxicity information needed to conduct the site-specific risk assessment is presented in EPA's 

Integrated Risk Information System (IRIS) database. 

It is important to verity that the molecular form (for organic chemicals) and chemical valency (for 

inorganic chemicals) detected at the :::ite are the same as those presented in IRIS. 

5.6 RISK CHARACTERIZATION 

The risk characterization summarizes and combines the results from the exposure and toxicity 

assessments. Site risks are characterized after reviewing output from the toxicity and exposure assessments, 

by quantifYing risks from individual chemicals, quantifying risks from multiple chemicals, combining risks 

across exposure pathways, and evaluating the uncertainty associated with the risk estimate. Risk 

characterization also includes an assessment of risks stemming from uncertainties associated with the site

specific risk assessment process. EPA's Risk Assessment Guidance For Superfund Volume 1: Human 

Health Evaluation Manual, Part A (EPA 1989) provides additional guidance on the assessment of 

uncertainty. 

In the final step, the site-specific risk estimate is compared to the acceptable risk for the site. 
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6.0 RISK MANAGEMENT ACTIVITIES 
REMEDY EVALUATION AND SELECTION 

This chapter describes ... 

The process for evaluatmg and selecting a remedy 
"Tools" for developing a final remedy 

Remediation 
Engineered controls 
Institutional controls 

6.1 THE PROCESS FOR EVALUATING AND SELECTING A REMEDY 

This chapter describes the process of evaluating and selecting a risk management activity(ies) that 

will reduce risk to human health and the environment by addressing releases that do not meet the 

performance standards (i.e., source controL statutory/regulatory requirements, and final risk goal) as 

established by the administrative authority. 

The range of potential risk management options evaluated will depend on the results of the risk

based priority screen (Screen), any site-specific risk assessments conducted, and ecological risk assessment 

(if necessary). Generally, the facility will evaluate and choose a risk management activity or combination of 

activities from three possible types of actions: remediation, engineered controls, and institutional controls. 

The administrative authority should provide assistance to the facility in identifying available risk 

management activities specific to the site, and by supplying information about the applicability of innovative 

or emerging technologies. The facility should consider many factors, including cost, in evaluating potential 

risk management activities; however, the primary criterion in selecting a risk management activity is the 

demonstration that the activity will achieve and maintain the performance standards. 

When the facility has developed a course of action, a Risk Management Plan will be prepared to 

justify the facility's intended actions to ensure protection of human health and the environment. Because the 
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administrative authority is responsible for ensuring that the actions undertaken by the facility are protective 

of human health and the environment, as established by performance standards, the administrative authority 

should review and approve the Risk Management Plan. Figure 6-l illustrates the remedy evaluation and 

selection process. 

The approval process for the Risk Management Plan likely will be similar to that used currently for 

approving corrective action reports. The plan should be developed in accordance with all current and 

applicable laws and regulations, including public participation. Upon approval of the Risk Management 

Plan, the facility can begin its implementation. 

6.2 REMEDIATION 

Remediation is the process of removing or 

reducing the concentrations of COCs, as determined 

from the Screen or site-specific risk assessment, to 

lessen or eliminate impacts at locations where 

unacceptable exposure exists (i.e., risk reduction). 

Remediation may be performed by excavation and 

removal of COCs, in-situ treatment of COCs, or ex

situ treatment of COCs. The facility will identify 

concentrations of COCs in media that can be reduced 

to meet the performance standards, as established by 

the administrative authority. The use of a remedial 

alternative to meet a performance standard should 

include a mechanism to ensure that the remedy is 

protective over time. This can be accomplished by 

adequate design of operation, maintenance, and 

monitoring specifications. 
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Risk Management Activities 

RCRA regulations provide great latitude to facility ~ 
owners on how to meet the corrective action !\! 
objective of protecting human health and the i 
environment. ~ 

EPA has found through Superfund and other ~ 
programs, that treatment, while initially expensive, 
is often best to permanently and dramatically 
reduce environmental liability. Engineering 
controls, may initially cost less, but also carry 
with them ongoing operations and maintenance 
costs and continuing liability. Institutional • 
controls are often initially the lowest cost risk 
management activity, but the effectiveness is much 
less certain over the long term, and does not 
reduce environmental liability as effectively. 
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Figure 6-1 
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In the NCP, nine criteria are discussed for evaluating remedial alternative~ to ensure that all 

important considerations are factored into remedy selection. EPA also has issued numerous guidance 

documents that address the remedy selection framework presented in the NCP. Rules of" Thumb for 

Superfimd Remedy Selection (EPA 1997) provides a concise summary of the remedy selection expectations. 

The process of selecting remedial options for facilities under the RCRA statute should consider the remedy 

evaluation process outlined above. 

Additional site characterization inforn1ation also may be necessary for the facility to adequately 

evaluate and implement remedial alternatives. During release characterization, the focus of investigative 

activities (i.e., DQOs) is to evaluate the release in various media. For remedial planning, however, the 

DQOs may be considerably different and generally include characterization of the physical and chemical 

properties of the release to identify applicable and optimal remedial technologies. Remedial planning also 

may require other activities such as field investigations to characterize hydrogeologic conditions and monitor 

meteorological conditions. Some remedial alternatives may need to be evaluated through bench-scale or 

pilot testing. Appendix C contains references and web page links to current, emerging, and innovative 

remediation technologies that may be useful for evaluating and selecting cost-effective remedial alternatives. 

6.2.1 Use of Presumptive Remedies 

Use of presumptive remedies are a way to streamline investigations and speedup selection of a 

remedy. Based on infonnation gathered throughout the history of site remediation, particular types of sites 

have similar characteristics, such as types of contaminants, disposal practices, and impacted media. During 

development of the CSM, a facility may identify a release that could be addressed through a streamlined 

approach using presumptive remedies. The use of presumptive remedies for RCRA corrective action sites 

should be similar to those used for CERCLA sites, as noted in the ANPR. There are several EPA guidance 

documents outlining the use of presumptive remedies at Superfund Sites for specific contaminants in soils 

and sediments, and presumptive response strategies for the restoration of ground water. While their use in 

not required for RCRA, they may be useful in remedy selection. EPA's presumptive remedies can be found 

at the following web site: http://\vww.epa.gov/superfund/resources/presump/index.htrn 

6.2.2 Use of Phased Remedies 
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Most permitted RCRA facilities are nunaged properties controlled by owners or operators who 

typically restrict access to their property. 

Exposure at such facilities is expected to he 

significantly less than exposure at sites where 

access is unrestricted. As first proposed m th,· 

1990 SubpartS, a phased remedy would allu\\, at 

the administrative authority's discretion, an 

owner/operator to phase in a remedy over tillle. as 

long as certain conditions are met. These 

conditions for using a phased remedy would have 

to include, but not be limited to: provide financ1al 

assurance, achieve performance standards for 

releases that have migrated beyond the facility 

boundary, implement source control measures, 

and control further migration of on-site 

contamination impacting beneficial resources. 

The use of phased remedies would allow existing 

contamination to remain within the facility 

boundary, as established on a site-specific basis, 

for as long as the permit remains in effect. The 

administrative authority would set specific criteria 

for compliance with the phased remedy. The 

administrative authority should consider non

compliance with any of the specified criteria as a 

reason to terminate the phased remedy and 

request the implementation of a final remedy. 

6.3 ENGINEERED CONTROLS 

Timing of Corrective Action 
for Phased Remedies 

Site remediation in a timely manner 
should be the ultimate objective for risk 
management activities. However, it is often 
necessary and appropriate, particularly for 
complex sites, to divide the facility for effective 
management and early action. 

High priority releases should be 
addressed as early as possible since there is a 
high potential risk to human health or the 
environment. While actions are being undertaken 
at the high priority release areas, the facility 
may consider concurrently evaluating the lower 
risk releases in order to more efficiently use 
resources. Areas which were initially prioritized 
as lower risk releases may require more 
investigation or may be included in a site
specific risk assessment to determine the need 
for corrective action. If the investigation or site
specific risk assessment indicates that the area 
needs immediate attention due to unacceptable 
risk, the facility should be prepared to act as 
quickly as practical to implement the necessary 
corrective action. Conversely, some sites may 
not require further corrective action at that 
point. Facilities that fail to assess and address 
risks in a timely manner may continue to accrue 
liability from EPA, the state, adjacent land 
owners or natural resource trustees. 

Engineered controls can be used to prevent or minimize impacts at points of exposure. Engineered 

controls are risk management tools that are physical structures designed and constructed to prevent 
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migration of COCs to locations where unacceptable exposure may occur, or prevent exposure to a COC. 

Typically, engineered controls do not directly reduce the COC concentrations, although concentrations may 

be reduced over time through natural attenuation. 

The use of an engineered control to meet a performance standard should include a mechanism to 

ensure that it will be maintained or operated to protect over time. This is accomplished through adequate 

design, maintenance, and monitoring specifications. and by placing an institutional control on the property 

that will require current and future owners to maintain the protectiveness of the engineered control. In cases 

in which the engineered control is used in conjunction with a monitored natural attenuation remedy for 

ground water contamination, it should remain in place and operable until COC concentrations have 

attenuated to levels where unacceptable impacts at points of exposure no longer exist. 

6.3.1 Types of Engineered Controls 

Three categories of engineered controls are commonly used as risk management options: caps, 

cutoff walls, and hydraulic containment barriers. 

Caps are protective covers that can be designed to prevent the infiltration of precipitation and 

surface water into a waste or contaminated media. The prevention of surface water infiltration can reduce 

leachate generation, the potential migration of contaminants in the subsurface soil and ground water, and 

contaminant transport via erosion and surface water. Caps can also reduce vapor emissions from waste and 

contaminated media, and prevent direct contact with waste or contaminated soil. 

Cutoff walls are containment structures designed to prevent the migration of ground water from, or 

into, a source area. By preventing the migration of ground water, cutoff walls may minimize or prevent 

impacts from COCs in ground water. Common types of cutoff walls include slurry trenches, sheet piling 

barriers, and grouted barriers. 

Hydraulic containment barriers usually consist of trenches, sumps, drains, and wells designed to 

reverse localized ground water flow gradients in such a manner as to reduce or prevent the migration of 

contaminated ground water. By preventing ground water migration, hydraulic containment barriers may 
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minimize or prevent impacts from COCs in ground water. 

6.4 INSTITUTIONAL CONTROLS 

Controls which restrict the use ofland and other resources are often a key element of environmental 

cleanups. Institutional control refers to non-engineering measures. Institutional controls are usually legal 

controls intended to influence human activities in such a way as to prevent or reduce exposure to hazardous 

wastes or hazardous constituents. 

The role that institutional controls play in the risk management approach for a facility is based on 

site-specific conditions and should be considered during the remedy selection process. Like any other 

remedial alternative, institutional controls should be rigorously evaluated to detennine their appropriateness, 

feasibility, and long-term effectiveness in protecting human health and the environment. 

Institutional controls often are used in conjunction with, or as a supplement to, other measures such 

as treatment or containment to prevent or reduce exposure. An institutional control or a group of 

institutional controls, under appropriate circumstances, though "rare, may serve as the sole remedy at a 

facility. Institutional controls, however, are not intended to be used as secured abandonment (i.e., physically 

securing a site and preventing exposure while making little or no effort to ensure that COCs do not migrate 

to and beyond the property boundary). Institutional controls may not be appropriate as the sole remedy for 

off-site releases. EPA's expectation is for sites to be remediated to allow for reasonable beneficial reuse. 

EPA has developed guidance on the use of institutional controls at Superfund and RCRA corrective 

action sites, and the guidance should be consulted for additional information concerning their applicability 

and use. 

Institutional Controls: A Site Managers Guide to IdentifYing, Evaluating, and Selecting 
Institutional Controls at Superfund and RCRA Corrective Action Cleanups. EP A/540/F-
00-005. September 2000 

Situations in which institutional controls may be an appropriate component of a remedy or are 

necessary to ensure that a remedy is protective include the following: 
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\\here cleanup is protective for industrial but not residential exposure:; 

\\here ground water will remain contaminated for a period of time sue!: that well drilling 
:-;hould be prevented 

\\'here surface water will remain contaminated such that fishing aclvJ~nncs or restrictions 
should be imposed 

where soils are remediated at the surface but contamination at higher c'(\llcentrations 
remains in the subsurface 

where contaminant concentrations in soils are reduced to a level appnlpriate for residential 
use but a specific activity, such as gardening, might result in an unacceptable exposure 

where contamination is capped to prevent exposure and/or reduce leaching to ground water, 
and activities that may degrade the cap must be prohibited 

The use of an institutional control to meet a performance standard should include a mechanism to 

ensure the maintenance of the institutional control. Only certain types of institutional controls have such 

mechanisms (e.g., easements, zoning, and use restrictions). For institutional controls that do not have such 

mechanisms, an alternative mechanism for maintaining protectiveness should be put into place. Although 

the CAS does not advocate any particular mechanism for maintaining an institutional control, maintenance 

is critical until exposure to hazardous constituents would no longer result in unacceptable impacts. 

6.4.1 Types of Institutional Controls 

The CAS does not prescribe the use of any one particular institutional control over another, or 

preclude the use of multiple institutional controls when necessary. The following infonnation is provided to 

help identify the various types of institutional controls that may be available and the tools that may be 

available to create them. The administrative authority should be consulted and provide assistance to the 

facility in identifying the institutional controls available for use. 

Generally, there are four ways to control land and resource use: proprietary controls, which rely on 

property law; governmental controls, which rely on regulatory authorities (usually state or local 

government); enforcement tools; and non-enforceable information devices. 
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Proprietary controls: Private property law provides a variety of mechanisms that can 
restrict or affect the use of property. Common examples include covenants and easements 
that limit future land use or prohibit activities that may compromise specific engineering 
remedies. For example, an easement can be used to prevent an owner from developing a 
land parcel for residential use. Proprietary controls are based on generally applicable 
property law. As a result, they can be implemented without the intervention of any Federal, 
state or local regulatory authority. By their nature, the development, implementation, and 
enforceability of proprietary institutional controls are almost always a function of state law. 

Governmental controls: Govenunental controls rely on local and state governments to 
impose restrictions on the citizens and resources in their jurisdictions. Because they are 
implemented by third parties (state or local government), monitoring, maintenance, and 
enforcement are the most important considerations. Their effectiveness is predicated on the 
ability and desire of the governing authority to undertake such efforts. Examples of the 
mechanisms available to governmental authorities are zoning restrictions; restrictions on 
ground water use; building permits; issuance of advisories warning of potential risk; and 
creation of registries of hazardous waste sites. 

Enforcement controls: A RCRA operating or closure permit may be used to require 
settling parties to put some other form of control in place, such as a proprietary control. 
For example, the permit could require the conveyance of an easement to the government or 
another third party. Typically enforcement tools are only binding on the party named in the 
agreement. 

Non-enforceable information devices: Information devices such as deed notices are 
mechanisms for ensuring that parties to a real estate transaction (purchasers, tenants, and 
lenders) have an opportunity to become aware of the environmental status of the property 
prior to finalizing a transaction. For example, a deed notice can disclose the specific 
location of hazardous chemical residues at a site and list any restrictions on site use, access, 
and development. Because they do not convey any real property interests, information 
devices have no effect on the property owner's legal rights regarding the use of the 
property, and are not legally enforceable. Nonetheless~ a properly drafted and filed deed 
notice can be effective by ensuring that future land owners and users are aware of all 
relevant environmental conditions at the site. 

6.4.2 Other Considerations for Use of Institutional Controls 

The evaluation and selection of appropriate risk management activities may be complicated by 

contamination that has migrated beyond the facility boundary or by contamination that poses an 

unacceptable risk to adjacent properties. EPA acknowledges that institutional controls are being used to 

restrict the use of land and other resources on onsite as well as offsite properties that have been impacted by 

the migration of contamination. As with the evaluation of institutional controls for an onsite remedy, the 
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evaluation of institutional controls for offsite prop..:n:- ,hould include a determination of the appropriateness, 

feasibility, and long-term effectiveness in protectm~ h<Jm::m health and the environment afforded by the 

institutional control. An institutional control canrwt h~:.· placed on neighboring property without first 

negotiating and receiving consent of the property (\'1 IJ<·: 1\.lthough the administrative authority bears no 

responsibility in these negotiations, they need to ensure that the resulting agreement or settlements are 

protective of human health and the environment. 

If the administrative authority considers the impacted offsite property a beneficial resource or 

objects to the use of institutional controls for impact~:.·J offsite property, the facility would need to achieve 

the performance standard(s) at the facility boundary. 
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7.0 PERFORMANCE MONITORING 

This chapter describes ... 

A program for monitoring the performance of the risk management activity 
Performance monitoring objectives 
Performance monitoring parameters 

Land use changes 
Fate and transport verification 
Risk management activities 

Periodic review and evaluation 

7.1 A PROGRAM FOR PERFORMANCE MONITORING FOR A RISK MANAGEMENT 

ACTIVITY 

When the facility has developed a course of action to achieve and maintain the performance 

standards, a Risk Management Plan, that justifies the facility's intended actions to ensure protect! on of 

human health and the environment, should be prepared (Section 2.4.4.1 ). The focus of this chapter is the 

demonstration of protectiveness over time through monitoring of the risk management activity, details of 

which are included in the Risk Management Plan. This chapter states the objectives of performance 

monitoring of the risk management activity undertaken by a facility, and provides guidelines for establishing 

both specific monitoring parameters and periodic performance reviews and evaluations. 

The performance monitoring guidelines described in the following subsections are specific to the 

CAS, and are intended to complement, but not replace, monitoring requirements specified by statute, 

regulation, or other program components (e.g., permits required for the discharge of treated wastewater or 

air emissions). The administrative authority is responsible for reviewing and approving the Risk 

Management Plan, and ensuring that the actions undertaken by the facility are protective of human health 

and the environment. 

7.2 PERFORMANCE MONITORING OBJECTIVES 

The facility should develop a program for monitoring the performance of the risk management 

activity which includes specific criteria demonstrating that the activity implemented will remain protective. 
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The performance criteria should be specific to concentrations and distributions of COCs, and identify points 

of exposure (POE) and other physical parameters directly relevant to monitoring and measuring the 

protectiveness of the selected risk management activity. All performance parameters should focus on 

demonstrating that the performance standard is maintained once achieved; be based on site-specific 

conditions and implemented risk management activities; and establish specific monitoring parameters that, if 

exceeded, would trigger additional action to ensure protectiveness. 

7.3 PERFORMANCE MONITORING PARAMETERS 

The ultimate performance of a remedy is defined as achieving and maintaining the performance 

standard of an implemented risk management activity, and is dependent upon the long-tem1 reliability of 

established exposure scenarios and land use assumptions, the validity of fate and transp011 parameters used 

in modeling, and the physical performance of the remedy or engineered control. This section provides 

guidelines for establishing the performance parameters described above. 

7.3.1 Land Use Changes 

Changes in the land use after a risk management activity has been implemented can influence both 

the types of receptors affected and the location of their exposure, thus, the exposure scenario evaluated 

under the previous land use may not adequately characterize the site risks. Amechanism, therefore, should 

be in place to ensure that the land use at the time of the remedy selection remains unchanged over time, or 

that actual changes in land use can be identified and the impacts re-evaluated. 

Only certain types of institutional controls have mechanisms for limiting land use changes (i.e., 

easements, zoning, use restrictions). Institutional controls lacking such mechanisms should have alternative 

mechanisms for monitoring and maintaining land use put into place. Although the CAS does not 

recommend specific mechanisms for maintaining and monitoring land use changes, land use monitoring is 

critical and should be maintained until a potential change in land use would no longer result in unacceptable 

risk at the POE. 
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7.3.2 Fate and Transport Model Verification 

The fate and transport ofCOCs in ground water, 

surface water, and air should be monitored to demonstrate 

the validity and representativeness of the ground water model 

if conducted as part of a site-specific risk assessment. This 

is particularly critical in demonstrating the protectiveness of 

the selected risk management activity if it includes monitored 

natural attenuation for ground water contamination, or if the 

POE is at the facility boundary (i.e., where the ground water 

under a facility is determined not to be a beneficial resource). 

Monitoring should be conducted at locations that 

will validate the perfonnance of the predictive model, and the 

values of key fate and transport parameters. The verification 

monitoring location should be along the route that a COC 

would most likely follow when being transported between the 

source area and the POE based on the site-specific risk 

evaluation. Consideration also should be given to the 

vertical pathways of likely migration. For example, a 

monitoring well intended to validate the predicted migration 

of ground water contamination should be screened in the 

zone where preferential migration would occur based on the 

physical and chemical properties of the COCs. 

Analytical parameters selected for monitoring should 

be based on the compounds that are predicted to most 

significantly impact the POE of the media being monitored. 

While it may be convenient to monitor for all COCs, 

indicator compounds can be identified to provide a cost-

Use of Plume Management Zones 

Regardless of ground water designation, 
EPA believes that site managers will 
seek to minimize the spread of ground 
water contamination. 

Cost of treatment, recovery, and 
containment may increase exponentially 
with plume expansion, resulting in an 
increase in environmental liability at a 
site. On the other hand, site managers 
must contend with ground water 
contamination that has developed over 
years or decades of facility opemtions. 
Therefore, the CAS recognizes the use 
of plume management zones where 
ground water has been designated as a 
non-beneficial resource, and the 
following criteria have been evaluated: 

source control 
the potential for volatilization of 
ground water to indoor air, 
the potential for ground water 
to migrate to surface water or to 
an underlying beneficial use 
aquifer. 

As with monitored natural attenuation 
(MNA), it is important to address the 
source of contamination to mitigate the 
further spread of contamination. With 
the evaluation of the above criteria, risk
based decisions can then be made by the 
administrative authority based on the 
presence or absence of significant risk at 
the point of exposure. 

effective validation of the model. At a minimum, the parameters to be monitored should include: 
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COCs that are expected to travel the fastest 

COCs that are expected to travel the longest distance, including degradation and 
transformation products 

COCs that have the greatest impact (risk) at the POE being evaluated (including cases 
where contaminants may migrate from one media to another, e.g., the POE is detennined 
from a ground water to surface water pathway) 

DQOs for the sample analysis should be established to ensure that adequate quantification is 

achieved so that potential and actual impacts can be detem1ined with respect to the performance standard. 

The monitoring frequency should allow adequate time for making adjustments to the risk 

management activity implemented. If fate and transport parameters must be revised based on the monitoring 

results, it may be necessary to re-evaluate the risk at the POE and to develop, design, and implement 

changes to the risk management activity to maintain protection ofhuman health and the environment. 

The duration of verification monitoring for fate and transport of selected COCs should be based on 

establishing a high degree of confidence that the modeled perfom1ance has been validated by field conditions 

(i.e., the COC concentrations predicted by the model are representative of what is actually happening at the 

site). 

7.3.3 Risk Management Activity Performance 

The performance of a risk management activity should be monitored to demonstrate that it is 

protective at the exposure locations. Performance monitoring may include measuring COC concentrations 

in various media or measuring physical parameters such as aquifer gradients. 

The rationale for selecting where and how the performance monitoring should be conducted is based 

solely on demonstrating that the selected risk management activity (a remedy or an engineered control) meets 

the design criteria and objectives. Monitoring should adhere to the following: 

performance should be monitored along the COC transport route from the source area to the 
POE 

performance should be monitored at vertical locations within a media column where a 

U.S. EPA Region 6 
Corrective Action Strategy 7.4 



Corrective Action Strategy 
Chapter 7: Risk Management Activity Performance IVlonitoring November 2000 

particular COC would most likely occur and :tt the POE 

multiple monitoring points should be usee\ ;t:; necessary 

perfonnance should be monitored at the :trc·:t" where the remedy or engineered structure is 
subject to greatest stress after the perimekr uf the area of action is verified 

performance monitoring criteria should bL' ha,ed on appropriate COCs and other analytical 
and physical measurements specific to the: ,v,tem being monitored 

monitoring frequency should allow adequak ttme for correcting potential problems and 
maintaining protectiveness at the POE 

monitoring intervals should provide adequ~1tc time to identify, design, and implement an 
interim measure that would ensure protecti\t:ness in the event that performance monitoring 
indicates a system failure 

Performance monitoring for a risk management activity should continue until residual COCs no 

longer pose unacceptable risks at the points of exposure, and no potential exists for off-site migration of, or 

cross-media contamination from, residual COCs. These situations should be verified by field studies and 

actual measurements, rather than predictive modeling. Cct1ctin regulatory programs or situations may 

require specific monitoring periods. 

7.4 PERIODIC PERFORMANCE REVIEW AI\D EVALUATION 

Even when risk management activities have been tmplemented and it can be demonstrated that the 

performance standards have been achieved and are being maintained, it may be appropriate to review the 

overall performance of the remedy implemented at a facility. In its simplest form, a periodic review can 

consist of monitoring data summaries, accompanied by graphical and statistical analyses, if necessary, to 

demonstrate whether the implemented activities are consistently achieving and maintaining desired results. 

For more complicated remedial and engineering projects, a more thorough evaluation of overall performance 

may be warranted. The facility should consider putting in place long-term milestones, such as when and 

how periodic performance reviews should be conducted. 

Monitoring data should be reviewed minimally on an annual basis. For long-term remedial projects, 

data review should be conducted every three to five years. The objective of periodic reviews is to 
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demonstrate continued progress toward meeting the final risk goal, based on the anticipated performance 

criteria of the specific actions implemented at a facility. 

The periodic performance review procedures should include a mechanism to re-evaluate risk 

management activities in the event the implemented action does not maintain the established performance 

standard. The facility has the ongoing responsibility for maintaining protectiveness (in case of remedy 

failure) and should be prepared to take interim measures to maintain protectiveness if necessary. 
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Administrative Authority 
The approved state program or EPA. 

Beneficial Resource 

November 2000 

GLOSSARY 

Beneficial resources describes natural resources that are useful to human and ecological receptors. 
Individual states may establish statutes or regulations that identify certain environmental components, such 
as specific ground water or surface water sources, as a "Special Beneficial Resource, or a "Designated 
Beneficial Resource". The beneficialr..:sources then may be entitled to greater protection from 
contamination. 

Cancer Risk 
EPA expresses cancer risk in terms of the likelihood that a person might develop cancer from exposure to 
contaminants from a facility. For example, a risk assessment might say that a receptor has an upper bound 
cancer risk of lxl04

. The numerical estimate means that if 10,000 people received this level of exposure 
averaged over a 70-year lifetime, no more than one would have a probability of developing cancer. 

Chemical of Concern (CO C) 
After the application of the risk-based priority screen (Screen), the COPCs that pose a significant risk are 
then labeled as chemicals of concern (COCs). Some COPCs may drop out from further evaluation. The 
remaining list ofCOPCs is called COCs. 

Chemicals of Potential Concern (CO PC) 
Chemicals from hazardous waste and hazardous constituents that are potentially site related and have data 
of sufficient quality for use in the Screen (Chapter 4) or a site-specific risk assessment (Chapter 5). The 
facility should compile a list of COPCs for each release site based on existing sampling data, waste analysis 
reports, etc. 

Conceptual Site Model (CSM) 
The CSM is part of the Data Quality Objective (DQO) process that presents a three-dimensional picture of 
site conditions at a discrete point in time that conveys what is known about the facility, releases, release 
mechanisms, contaminant fate and transport, exposure pathways, potential receptors, and risks. The 
information for the CSM is documented into six profiles (Chapter 3 and Appendix B). The CSM evolves as 
data gaps in the profiles become more complete, and will be refined based upon results of site 
characterization data. The final CSM is documented in the Risk Management Plan (RMP). 

Corrective Action 
Corrective action is the process of identifying, evaluating, and if necessary remediation releases of 
hazardous constituents from waste management units and areas of concern to ensure protection of human 
health and the environment. Corrective action requirements apply to all solid waste management units 
(simus) at a facility needing a permit under RCRA. 
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Cross-Media Transfer 
The movement of chemicals from one em1runmental medium to another (e.g., the movement of a chemical 
from soil to ground water). 

Data Quality Objectives (DQO) 
Data Quality Objectives are qualitative and quantitative statements derived from the output of each step of 
the DQO process. DQO's are used in the CAS to help clarifY performance standards. The facility will use 
the DQO process as a guide to ensure quality data and defensible risk decisions. 

Data Quality Objective (DQO) Process 
A series of planning steps based on the Scientific Method that are designed to ensure that the type, quantity, 
and quality of environmental data used in decision making is appropriate for the intended application. 
Within the CAS, the DQO process involves evaluation of available data, developing the CSM, identifYing 
problems to be solved, identifYing data quantity and quality needs, and evaluating the data collection 
approach. 

Data Reporting Limits 
The minimum detection or quantitation limits for the laboratory or field analyses for the environmental data 
set collected. The data reporting limits must: be based on the intended use of the data, as determined during 
the development of the DQOs for the sample or data collected; establish prior to the collection of samples 
and confirmation that the chosen analytical method can achieve the limits; and achieve the most stringent 
(precision, accuracy, etc.) need of the data. 

Ecological Exclusion Criteria Worksheet and Ecological Assessment Checklist (ECO Screen) 
The ECO screen is a tool to help facilities and the administrative authority determine if an ecological risk 
assessment is necessary for a site or a portion of a site where corrective action is pursued. The exclusion 
criteria refer to those conditions at an affected property which preclude the need for a formal ecological risk 
assessment (ERA) because there are incomplete or insignificant ecological exposure pathways due to the 
nature of the affected property setting and/or the condition of the affected property media. 

Engineering Controls 
Physical barriers or other types of physical controls that are structures or natural or man-made systems that 
prevent exposure and/or the migration of chemicals of concern to the points of exposure. Examples are 
caps, slurry walls, permeable reactive barriers, sheet p'iling, hydraulic containment wells, and interceptor 
trenches. 

Environmental Medium 
All materials such as surface and subsurface soil, sediment, ground water, surface water, and air. 

Exposure Pathway 
The course a chemical or physical agent takes from a source to an exposed receptor. A unique mechanism 
by which an individual or population is exposed to chemicals or physical agents at, or originating from, a 
site. Each exposure pathway (e.g., ground water, soil vapor) includes a source or release from a source, an 
exposure point, and an exposure route. If the exposure point differs from the source, a transport/exposure 
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medium (e.g., air) or other media also are included. 

Exposure Route 
The way a chemical or physical agent comes in contact with a receptor (i.e., by ingestion, inhalation, or 
dem1al contact) 

Exposure Scenario 
The setting of potential exposure, as described by exposure pathways and routes that affect a particular 
receptor. 

Fate and Transport Modeling 
The use of scientific models derived from mathematical formulas that simulate the movement and 
distribution of contaminants. in environmental medium over a given period of time. 

Facility 
For purposes of defining the unit requiring a permit, the definition of facility includes all contiguous land, 
and stmctures, other appurtenances, and improvements on the land, used for treating, storing, or disposing 
of hazardous waste. A facility may consist of several treatment, storage, or disposal operational units (e.g., 
one or more landfills, surface impoundments, or combinations of them). For the purpose of implementing 
corrective action under 264.101, it includes all contiguous property under the control of the owner or · 
operator seeking a permit under subtitle C of RCRA. This definition also applies to facilities implementing 
corrective action under RCRA Section 3008(h). 

Final Risk Goal 
A risk-based performance standard. The Final Risk Goal is based on site specific factors such as land use, 
presence of special subpopulations, contaminant concentrations based on acceptable risk, location at which 
the levels are to measured and achieved, and the remediation time frame. This performance standard can be 
proposed by the facility, but is established by the administrative authority following the scoping meeting. 
Once the final risk goal has been evaluated and assessed, it becomes the level of protectiveness to be 
achieved and maintained by the facility. 

Hazard Index (HI) 
Assesses potential for toxicity following exposure to multiple contaminants. It is equal to the sum of the 
hazard quotients. However, where information is available to identifY the critical toxic effect for non
carcinogens, only hazard quotients with associated similar critical effects (target organs) are combined. 

Hazard Quotient (HQ) 
EPA expresses non-cancer health risk as a ratio, known as the Hazard Quotient (HQ), which is defined as 
the calculated exposure from a single contaminant in a single medium divided by a reference dose. The 
reference dose is the level of exposure that EPA believes will be without adverse effect in human 
populations, including sensitive individuals. Note that some chemicals may be associated with both 
carcinongenic and non-carcinogenic effects (such as kidney or liver disease). 

Institutional Control 
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A non-en~meering measure, intended to influence human activities in such a wav as to prevent or reduce 
exposure to hazardous constituents. Institutional controls should be rigorously c' aluated to determine their 
appropnateness, feasibility, and long-term effectiveness in protecting human hL·alth :md the environment. 
Mechan1sm,; to ensure the maintenance of the institutional control should be Ill place to ensure 
protectJ,eness, such as the layering of controls (more than one control used simultaneously). Some 
examples of institutional controls are deed notices, restrictive easements and co,·enants, and zoning laws. 

Interim 1l1easures 
Actions undertaken by a facility or administrative authority to prevent or mitigate exposure, or in some 
instances, the migration of contamination from a release. Generally, interim measures can be stabilization 
measures implemented before formal evaluation is complete and after sufficient information is available to 
indicate that unacceptable risks and hazards are present. 

Performance Standard 
Perfonnance standards describe EPA's expectations for the outcome of corrective action at a facility that 
will achieve and maintain protection of human health and the environment. The three performance standards 
in the CAS (source control, statutory/regulatory requirements and final risk goal) combine existing policy 
and regulatory requirements with a risk-based goal for protectiveness. Under the CAS, the performance 
standards applicable to releases at a facility are established early in the corrective action process. EPA 
believes that by establishing performance standards early in the process investigations will be better focused 
toward specific endpoints, and facilities will be able to more efficiently allocate resources to those activities 
that EPA deems most protective. 

Plume Management Zone 
The zone delineated for allowable plume growth within ground water that is not utilized for a drinking water 
supply or other beneficial uses as determined by the State regulatory authority. 

Point ofExposure (POE) 
Th.e location within an environmental medium where a receptor is assumed to have a reasonable potential to 
come into contact with the chemicals of concern (COCs). 

Profile 
A particular aspect, or view, of the conceptual site model that facilitates understanding of site conditions. 
The guide describes potential profiles, including the facility profile, land use and exposure profile, ecological 
profile, physical profile, release profile, and risk management profile. 

Release and Release Area 
EPA has interpreted the term release to mean, "any spilling, leaking, pumping, pouring, emitting, emptying, 
discharging, injecting, escaping, leaching, dumping or disposing into the environment." (50 FR 2873, July 

'15, 1985). This definition also includes abandoned or discarded barrels, containers, and other closed 
receptacles containing hazardous wastes or constituents. In the CAS, the term release area refers to areas 
of concern, SWMUs, or groups of SWMUs at a facility where there has been a release or there is a potential 
for a release of hazardous waste constituents to the environment. 
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Release Characterization 
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The collection of current information and possible additional sampling data to identify COPC's, and 
evaluate potential adverse effects. Sampling and analytical techniques should be selected hased on the 
ability to obtain the necessary data to meet DQO's for each release. 

Risk Management Plan 
The report a facility uses to document the work performed and remedies to be implemented. 

Risk-Based Priority Screen 
A risk management tool that allows facilities to prioritize the areas that have potential or confirmed releases 
of contaminants to the environment. It consists of two bright line tables, with the objective of ranking 
release areas at the facility into two primary groups. The first group includes sites that pose high-risk or 
high threats to human health and the environment which need to be addressed first. The second group 
includes the lower-risk, low-level threat sites. The high-risk screen is used to help identify release areas that 
have the highest risk and could pose an immediate threat, and are the areas where facilities and the 
administrative authority should concentrate their resources (time and money) in the near term with the goal 
of achieving the maximum risk reduction for the facility in the shortest period of time. This is consistent, 
with and should accomplish the goal of, achieving EPA's environmental indicators for the protection of 
human health and the environment and control of ground water (EPA RCRIS database CA 725/CA 750 
codes). 

Site-Specific Risk Assessment 
The Site-Specific Risk Assessment is a risk management tool that allows facilities to take a closer look at 
release areas that pose a significant risk after the application of the risk screen. Facilities are allowed to 
input site-specific data into fate and transport models to more accurately predict the concentration of 
contaminants at points of exposure to evaluate risk. 

Solid Waste Management Unit 
Any discernible unit at which solid wastes have been placed at any time, irrespective of whether the unit was 
intended for the management of solid or hazardous waste. Such units include any area at a facility at which 
solid wastes have been routinely and systematically released. 

Source Materials 
Source materials are defined as those which include or contain hazardous wastes or hazardous constituents 
that act as a reservoir for migration of contamination to soil, to ground water, to surface water, to air, or 
acts as a source for direct exposure. Sources are not always stationary, but can migrate from a location, 
such as a landfill or surface impoundment, where contamination originally was released. Contaminated 
ground water plumes are generally not considered to be a source material, although nonaqueous phase 
liquids (NAPL) in the ground water generally would be viewed as such (Rules of Thumb for Superfund 
Remedy Selection, 1997). 
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Corrective Action Strategy 
Acronyms November 2000 

ACL 
ANPR 
BLT 
CAP 
CERCLA 
CMI 
CMS 
coc 
COPC 
CSGWPP 
CSM 
DQO 
DNAPL 
El 
EPA 
ERA 
GAO 
GPRA 
HI 
HQ 
LNAPL 
MCL 
MCLGs 
MSSL 
NAPL 
NCFC 
NCP 
NFA 
PAHs 
PCBs 
POC 
POE 
QA 
QAPP 
QC 
RAGS 
RCRA 
RCRIS 
RFA 
RFI 
RMP 

ACRONYMS 

Alternate Concentration Limn 
Advanced Notice for Proposed Rulemaking 
Bright-Line Table 
RCRA Corrective Action Plan 
Comprehensive Environmental Response, Compensation, and Liability Act 
Corrective Measures Implementation 
Corrective Measures Study 
Contaminants of Concern 
Contaminants of Potential Concern 
Comprehensive State Ground Water Protection Program 
Conceptual Site Model 
Data Quality Objective 
Dense Non-aqueous Phase Liquids 
Environmental Indicator 
U.S. Environmental Protection Agency 
Ecological Risk Assessment 
Government Accounting Office 
Government Performance and Results Act 
Hazard Index 
Hazard Quotient 
Light Non-Aqueous Phase Liquids 
Maximum Contaminant Levels 
Maximum Contaminant Level Goals 
Media-Specific Screening Levels 
Non-Aqueous Phase Liquids 
No Current Federal Concern 
National Oil and Hazardous Substances Contingency Plan 
No Further Action 
Polycyclic Aromatic Hydrocarbons 
Poly Chlorinated Biphenols 
Point of Compliance 
Point of Exposure 
Quality Assurance 
Quality Assurance Project Plan 
Quality Control 
Risk Assessment Guidance for Superfund 
Resource Conservation and Recovery Act 
RCRA Information System database 
RCRA Facility Assessment 
RCRA Facility Investigation 
Risk Management Plan 

U.S. EPA Region 6 
Corrective Action Strategy Acronyms 

0 • 



Los Alamos National Laboratory 
Material Disposal Area High Performing Team Meeting 

· November 20-21, 2000 
Cities of Gold Casino 

PARTICIPANTS 

MDA High Performing Team Participants 
Woody Woodworth, DOE Phebe Davol, Techlaw 
Eliza Frank, NMED Tara Athan, LANL 
Neelam Dhawan, NMED Gian Bacigalupa, LANL 
John Hopkins, LANL Paul Schuman, LANL 
Diana Hollis, LANL Paula Bertino, LANL 

Alice Barr, LANL 

MEET!NG SUMMARY 

Facilitators 
Kevin Kytola, PPC 
Jeff Smyth, PPC 

The Material Disposal Area High Performing Team (MDA-HPT) met November 20-21,2000. 
Specific objectives of the meeting for the MDA-HPT were: 

1. Define objectives, role and responsibility for the MDA-HPT 

2. Begin development of the MDA strategy 

Specific MDA-HPT agreements are summarized in Table 1. 

Some outstanding issues for the MDA-HPT to consider: 

1. Specific definition of how and why MDA-HPT members are added. Given the identified 
role as decision-makers for their respective organizations, MDA-HPT members are 
limited to s:a:e. :Jo::: ond LANL crnr::dovees with this desic:r.ated authori!v. Hm•,rc'.t9r. it is 
r 10t clear who decides the spaGtiic memoers c; the lv1DA-HFT tr,at re~rcsent :r letr 
respective organization. 

2. The MDA-HPT generally defined their role to be "visionary" as opposed to "review and 
approve". This role needs to be continually reinforced. One means of doing this is 
making sure that the MDA-HPT directs activities (e.g., defines expectations) prior to the 
development of reports, analysis, etc. 
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INTERAGENCY FLOOD RISK ASSESSMENT TEAM 

... a Consortium of organizations established to integrate 
communications and deliver information to the general public and 

interested organizations on flood and contaminant risks related to the 
aftermath of the Cerro Grande Fire 

Participating Organizations: 
New Mexico Environment Department 

New Mexico Department of Health 
U.S. Department of Energy 

U.S. Environmental Protection Agency 
Los Alamos National Laboratory 

University of New Mexico- Center for Population Health 

For Immediate Release 
November 21, 2000 

Contact: James P. Bearzi, New Mexico Environment Department 
Phone: (505) 827-1567 - ----- - ~ 
Contact: Ron Voorhees, New Mexico Department of Health 
Phone: (505) 827-0006 
Contact: Paul Schumann, Los Alamos National Laboratory 
Phone: (505) 667-5840 

FIRE-CAUSED FLOOD RISKS NEAR LANL BEING ASSESSED 

(Santa Fe, NM) -The threat of flooding and contaminant movement in and around the almost 

50,000 acres scorched by the Cerro Grande Fire near Los Alamos are being assessed by a team of 

federal, state, and independent scientists well before next year's spring thaw and summer 

monsoons. The Interagency Flood Risk Assessment Team (!FRAT) has been formed to better 

understand how contaminant transport from increased flooding due to the fire might affect 

downstream property owners, water users, and the general public. The IFRA T is made up of 

managers and scientists from the New Mexico Environment Department, University ofNew 

Mexico- Center for Population Health, Los Alamos National Laboratory, the U.S. Department 

of Energy, the New Mexico Department of Health, and the U.S. Environmental Protection 

Agency. 

--more--
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The IFRA T invites the public to an "Open House" on December 18, 2000, from 4 p.m. to 

8 p.m. at the Santa Fe Hilton Hotel, where IFRA T members will share flood and water quality 

data, preliminary runoff models, flood mitigation measures taken over the summer, and an 

overview of what can be expected in the seasons to come with respect to runoff and flooding. 

"For us, the real purpose of the meeting is to hear citizens' concerns about the fire as it relates to 

flooding, contaminant movement, and water quality," said James Bearzi, chairman of the IFRAT 

and chief of the New Mexico Environment Department's Hazardous Waste Bureau. "This input 

will help guide our activities in the months to come." 

Congressman Tom Udall, who has been at the forefront of the efforts to help rehabilitate 

areas affected by the fire, will deliver opening remarks at the Open House. "I am pleased that the 

IFRA T is working on this difficult issue and that they are welcoming the community to 

participate," Representative Udall said. "This is an important step in the process, and it's 

imperative that the experts work together with the public to minimize the impact of potential 

flooding before next summer's monsoon season," Udall added. The Cerro Grande Fire burned 

through the watersheds above Los Alamos National Laboratory (LANL), and the potential for 

contamination to move downstream because of floods has heightened concern that the Rio 

Grande could be affected. Significant efforts were made by LANL and the U.S. Forest Service 

over the summer to mitigate flood-related problems, such as excavating contaminated soil from 

canyons, building flood retention structures, and installing erosion control measures. However, 

concerns remain that flooding could still result in extensive bank and channel erosion, carrying 

large volumes of canyon floor sediments from LANL and the steep mountainsides above LANL 

to the Rio Grande, Cochiti Reservior, and irrigated fields. Sediments derived from LANL may 

contain elevated levels of radionuclides, metals, and organic compounds that originally came 

from laboratory operations. Floods originating upstream or north of LANL may also contain 

elevated levels of metals and radionuclides that did not come from laboratory operations. These 

contaminants may result from ash and organic compounds from partial combustion of trees, 

forest litter, and other plant materials over the last several decades. Chemicals such as cyanide, 

either from fire retardant or as a natural byproduct of forest fire combustion, may also be present 

in the burned watersheds, and potentially be transported offsite. 

--more--
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To assess these flood-related risks, the !FRAT will: 

• Identify areas where pollutant levels are poorly known and gather needed data; 

• Use these data to estimate risk; 

• Produce easy-to-understand risk information; and 

• Establish means to effectively inform and interact with interested parties. 

The likelihood of floods has increased greatly because the soil in burned areas now l~cks plant 

life or the absorbing capability to slow down runoff and soak up rain and snowmelt. Monsoon 

rains this past summer were minimal, and flow that did occur largely missed the canyons that run 

through LANL. Most of the flooding occurred north of LANL, such as in Rendija and Guaje 

Canyons, although some flow did occur in Pajarito and Los Alamos Canyons. 

The IFRA T is currently assessing large amounts of data from sampling activities 

conducted over the summer by NMED, LANL, EPA, and other entities. This information will be 

used to generate information for the public regarding the potential impacts to human health and 

the environment. For more information, check out the !FRAT's website at 

www.nmenv.state.nm.usiifrat/. 

--end--
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IMPACT OF STRONTIUM-90 DISPOSAL ON SURFACE WATER 
AND GROUNDWATER AT LOS ALAMOS NATIONAL LABORATORY 

THROUGH 2000 

by 

David B. Rogers 

ABSTRACT 

Beginning with the Manhattan Project in the 1940s, Los Alamos National Laboratory has produced 
waste streams containing strontium-90 through its research programs and has disposed of strontium-
90 in the environment. This report documents the quantity of strontium-90 that has been disposed-
either as liquid effluent or by burial in waste disposal areas-and evaluates the impact of these 
disposal operations on surface water and groundwater. 

Strontium-90 moves s!owly through groundwater because it becomes adsorbed onto rock and 
sediment particles: a large portion of strontium-90 will adhere to the surface of soil or sedimt!nt 
particles while a smaller portion •.vill be dissolved in the water. Much of the strontium-90 released by 
the Laboratory is still present in surface sediments near the discharge locations in Acid Canyon, Los 
Alamos Canyon, and Mortandad Canyon, so strontium-90 levels in adjacent shallow groundwater 
and surface water at the Laboratmy have remained relatively high. The Laboratory now discharges 
strontium-90 as liquid effluent only into Mortandad Canyon, from the TA-50 Radioactive Liquid 
Waste Treatment Facility. 

While strontium-90 contamination is present at Los Alamos in the shallow alluvial groundwater and 
surface water of Acid Canyon, Los Alamos Canyon, and Mortandad Canyon, there is no reliable and 
consistent evidence that this contamination has affected the underlying regional aquifer, which 
provides drinking water. Strontium-90 appears to have been detected occasionally in regional aquifer 
water supply wells or test wells beneath areas of past and present liquid effluent discharges Because 
transport of strontium-90 in groundwater is controlled mainly by adsorption (cation exchange), a 
steady supply is maintained in the adjacent water as strontium-90 desorbs from soils. Therefore, if 
strontium-90 were present in groundwater, it should be regularly-rather than sporadically--detected 
in test wells within the regional aquifer. These apparent detections in the regional aquifer are more 
likely due to analytical outliers than to the presence of strontium-90 in groundwater, as the 
measurements are not repeatable. Twenty-five years of environmental monitoring have shown that 
strontiwn-90 has not appeared in the regional aquifer beneath Los Alamos. 



INTRODUCTION 

Strontium-90 is a fission product, produced during the detonation of nuclear weapons or the 
operation of nuclear reactors. Strontium-90 also occurs as an impurity in the production of plutonium 
and other nuclear materials used for nuclear weapons construction. Beginning with the Manhattan 
Project in the 1940s, activities at Los Alamos National Laboratory (LANL, or the Laboratory}
including nuclear weapons component fabrication, metallurgical research, and plutonium recovery 
operations--have produced waste streams containing strontium-90. The Laboratory has discharged 
portions of these waste streams as liquid effluents into the environment since the Manhattan Project 
days, particularly in Acid Canyon, Los Alamos Canyon, and Mortandad Canyon (Figure 1 ). Other 
mainly solid waste has been stored or buried at material disposal areas (MDAs) around the 
Laborator;. Treatment to minimize the radioactivity of liquid effluent waste streams began in 1951, 
and the Laboratory continues to reduce its impact on the environment through waste reduction and 
effluent treatment. 
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Figure 1. Locations of TAs, MDAs, selected alluvial groundwater observation wells, and 
surface-water-monitoring stations. 



This report documents the quantity of strontium-90 that has been disposed at the Laboratory either as 
liquid effiuent or by burial in MDAs. This documentation is limited by a lack of complete records 
from the earlier history of the Laboratory. The disposal locations and the estimated total strontium-90 
disposed are summarized in Table 1. This report also describes the impact of these strontium-90 
disposal operations on surface water and groundwater. The Laboratory has monitored surface and 
groundwater for possible contamination since 1945. Specific measurements of strontium-90 activity 
in environmental samples began in the early 1960s. 

Table 1. Los Alamos National Laboratory 
Strontium-90 Discharge Summary 

Location 
Liquid emuent discharges 
TA-l 
TA-45 Waste Treatment Plant 
TA-21 Waste Treatment Plant 
TA-35 Wabte Treatment Plant 
TA-50 Waste Treatment Plant 
Material Disposal Areas 
TA-54,MDAG 
TA-21,MDA V 
TA-50,MDAC 

Period 

1943-1951 
1951-1964 
1952-1985 
1956-1963 
1963-1999 

1957-1995 
1945-1961 
1960-1969 

Estimated total disposed (in 
mCi, decayed to 20001

) 

25.9-27.6 
0- <5.7 

4.5-28.62 

77.8 
232.3-233.2 

1,342,500 
<57.5 

15,516 
1 Decay corrections after either 1977 or 1981 use a Sr-90 half-life of28.78 yr, or decay 
constant of0.024084/yr. Decay corrections in original data sources may have used other 
half-life values. 

2Strontium isotope values in literature sources combine strontium-89 and strontium-90 for 
some years and are a large overestimate of th~ strontium-90 releases. 

Since the early 1980s, the Laboratory has decreased the number of locations where radioactive 
effiuents are discharged to the environment. In addition, the total strontium-90 activity contained in 
Laboratory discharges has decreased significantly. Mortandad Canyon is now the only location 
receiving Laboratory discharges of strontium-90 in liquid effluent. The discharges come from the 
Technical Area 50 (TA-50) Radioactive Liquid Waste Treatment Facility (RLWTF). 

The following sections of this report provide background information on the setting of Los Alamos 
National Laboratory. Later sections describe areas at the Laboratory where strontium-90 has been 
released or disposed and provide a perspective on the extent to which strontium-90 has entered 
surface water and groundwater. The lack of strontium-90 in Los Alamos drinking water is discussed 
in detail later in this report. Locations referred to in the text, including monitoring wells and water 
supply wells, canyons, technical areas, and MDAs are shown in Figures I, 2, and 3. 
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The quantity of a radionuclide is expressed in terms of the number of atoms that decay in a given 
time, known as the activity of the sample. The basic unit of activity is the curie (Ci), defmed as 3.7 x 
1 010 disintegrations per second. This is the approximate specific activity of one gram of radium. This 
unit is quite large for expressing activities of most radionuclides found in water, so small fractions of 
a curie are often used as the basic unit for reporting analyses of water samples. Metric prefixes are 
used to indicate fractions of a curie, for example, the picocurie (pCi or 10·' 2 Ci). The quantity of a 
radionuclide in water is expressed in curies per liter of water, for example, as pCi/L. In some cases, 
values are stated in a form such as 7.3 ± 3.5 pCi/L, where the first number is the analytical result, 
and the second number is one standard deviation of the analytical uncertainty of measurement. 

GEOLOGIC AND HYDROLOGIC SETTING 

Geology 

Los Alamos National Laboratory is located in Northern New Mexico on the Pajarito Plateau, which 
extends eastward from the Jemez Mountains (Figure 2). The Rio Grande, within the Rio Grande Rift, 
borders the Laboratory on the east. Rocks of the Bandelier Tuff, formed from volcanic ashfall 
deposits and pyroclastic flows erupted from the Jemez Mountains volcanic center approximately 1.2 
to 1.6 million years ago, cap the Pajarito Plateau (Figure 4). The tuff is over 1,000 ft thick in the 
western part of the plateau and thins eastward to about 260 ft above the Rio Grande. 
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On the western part of the Pajarito Plateau, the Bandelier Tuff overlaps the Tschicorna Formation, 
which consists of older volcanics that form the Jemez Mountains (Figure 4). The Puye Formation 
conglomerate underlies the tuff beneath the central and eastern portion of the plateau. The Cerros del 
Rio basalt flows interfinger with the Puye Formation conglomerate beneath the Laboratory. These 
formations overlie the sediments of the Santa Fe Group, which extend across the Rio Grande Valley 
and are more than 3,300 ft thick. 

Climate and Surface Water 

Rainfall in the Los Alamos area totals about 18.7 in./yr, and varies greatly with elevation. The 
plateau is semiarid, with ponderosa forest at higher elevations giving way to pinon-juniper 
woodlands as elevation decreases. The plateau is separated into fmger mesas by east-west oriented 
canyons. These contain riparian vegetation and small streams that for the most part have short-lived 
or intermittent flow. 

Perennial springs on the flanks of the Jemez Mountains supply base flow into the upper reaches of 
some canyons, but the volume is insufficient to maintain surface flows across the Laboratory site 
before evaporation, transpiration, and infiltration deplete streams. Runoff in some canyons, resulting 
from large thunderstorms or heavy snowmelt, reaches the Rio Grande several times a year. Effluents 
from sanitary sewage, indusnial waste treatment plants, and cooling-tower blowdown enter some 
canyons at rates sufficient to maintain surface flows for varying distances. The Cerro Grande fire of 
May 2000 removed much of the vegetation from the headwaters of seveiT'.l l:anyons and may result in 
greatly increased runoff for a few years. 

Groundwater Occurrence 

Groundwater beneath the Pajarito Plateau occurs in three modes, two of which are perched (Figure 
5). Perched groundwater is a body of groundwater above a less permeablP. layer that is separated 
from an underlying main body of groundwater by an unsaturated zone. The three modes of 
groundwater occurrence are (1) perched alluvial groundwater in canyon bottoms, (2) zones of 
intermediate-depth perched groundwater whose location is controlled by subsurface changes in rock 
type and permeability, and (3) the regional aquifer beneath the Pajarito Plateau. These types of 
groundwater are described in more detail in this section. 

Streams have filled some parts of canyon bottoms with alluvium up to 100 ft thick. Stream runoff 
percolates through the alluvium until downward flow is impeded by less permeable layers of tuff 
This creates shallow bodies of perched groundwater within the alluvium. As water in the alluvium 
moves down the canyon, evapotranspiration and infiltration into underlying rocks deplete it. The 
chemical quality of some of the alluvial groundwater shows the effects of discharges from the 
Laboratory. 

The regional aquifer of the Los Alamos area occurs at a depth of 1,200 ft along the western edge of 
the plateau and 600 ft along the eastern edge (Figure 4). This aquifer is the only aquifer in the area 
capable of serving as a municipal water supply. Water in the aquifer flows generally east or southeast 
towards the Rio Grande, and an underflow of groundwater from the Sierra de los Valles (the eastern 
range of the Jemez Mountains) appears to be the main source of recharge for the regional aquifer. 
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The surface of the aquifer rises westward from the Rio Grande within the Tesuque Formation (part of 
the Santa Fe Group). The aquifer rises farther into the Cerros del Rio basalts and the lower part of 
the Puye Formation beneath the central and western part of the plateau (Figures 4 and 5). The 
regional aquifer is about 1,000 ft beneath the mesa tops in the central part of the plateau. The 
regional aquifer is separated from alluvial and intermediate perched waters by about 350 to 620 ft of 
unsaturated tuff, basalt, and sediments with low (<10%) moisture content. 
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Figure 5. Illustration of geologic and hydrologic relationships in the Los Alamos area, showing the 
three modes of groundwater occurrence. 
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Beneath portions of Pueblo, Los Alamos, Mortandad, and Sandia Canyons (canyon locations shown 
in Figures I and 3), perched groundwater occurs at intermediate depths within the thick zone of 
unsaturated rock (that is, the Bandelier Tuff, basalts, and Puye Formation) underlying the alluvium. 
The intermediate perched groundwater occurs within the lower part of the Bandelier Tuff and within 
the underlying conglomerates and basalt (Figure 5). The perched groundwater has been found at 
depths ranging from about 120 ft in Pueblo Canyon to about 450 ft in Sandia Canyon. Its location is 
controlled by variations in the permeability of the rocks underlying the plateau. These intermediate
depth groundwater bodies are formed in part by recharge from the overlying perched alluvial 
groundwater. The intermediate groundwater shows radioactive (tritium), organic (the high explosives 
RDX and TNT and degradation products), and inorganic (perchlorate and nitrate) contamination 
from Laboratory operations. 

Perched water also occurs about 700 feet deep within the Bandelier Tuff at the western Laboratory 
border near the Jemez Mountains. The source of this perched water may be infiltration from streams 
discharging from the mouths of canyons along the mountain front and underflow of recharge from 
the Sierra de los Valles. 

Recharge reaching the regional aquifer from the intermediate perched groundwater is likely to vary 
in quantity and generally have a minor chemical impact. The limited extent and volume of the 
intermediate groundwater bodies and the dry rock that underlies them limit their contribution to 
groundwater recharge reaching the regional aquifer. 

BACKGROUND INFORMATION ON STRONTIUM-90 

Strontium-90 has a half-life of 28.78 yr (Horiguichi 1996). Other references cite strontium-90 half
life values between 27 and 29 years. About 17 MCi (17 million Ci) of strontium-90 entered the 
atmosphere because of aboveground nuclear weapons testing (Eisenbud 1997). Most of the 
radioactive fallout from atmospheric nuclear weapons testing has been deposited in the Northern 
Hemisphere, where activities of strontium-90 range from 60 to 80 mCiJkm2 (Eisenbud 1997). 
Purtymtm (1987) found that in Northern New Mexico, the strontium-90 activity in soils and river 
sediments caused by fallout is typically lower than 0.87 pCilg. 

Production of plutonium and other nuclear materials for nuclear weapons begins by irradiating 
nuclear fuel rods or other targets in nuclear reactors. Chemical separation is used to collect 
plutonium from the fuel rods, and strontium-90 is present with the plutonium as an impurity (DOE, 
1997). 

Fate of Strontium-90 in the Environment 

Radionuclides have varying chemical behavior, so they move through the environment at different 
rates. For example, tritium (an isotope of hydrogen) often occurs as part of a water molecule, so its 
rate of infiltration through rock or soil is the same as that of water. Other radionuclides, such as 
plutonium-238 or strontium-90, move at a much slower rate. The mobility of these latter 
radionuclides is significantly decreased mainly by adsorption (adherence to the surfaces of soil 
particles, for example) and possibly by precipitation (the formation of solid chemical phases). 
Precipitation of solid phases from solution requires higher concentrations than have been found in 
groundwater or surface water at the Laboratory. 
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Because of adsorption, strontium-90 that is discharged moves slowly through the environment. A 
large portion of the strontium-90 adsorbs to sediments and soils, and continual desorption in small 
amounts results in the persistent presence of strontium-90 in surrounding surface and groundwater. 
Much of the strontium-90 released by the Laboratory is still present in surface sediments of Acid 
Canyon, Los Alamos Canyon, and Mortandad Canyon near the discharge locations, so strontium-90 
levels in adjacent shallow groundwater and surface water at the Laboratory have remained relatively 
high. The extent to which strontium adsorbs onto sediments is controlled by the concentration of 
solid organic matter and clay minerals (Longmire 1996). 

Strontium-90 moves slowly through groundwater and soil profiles. Field studies have found that 
strontium-90 from fallout remains in the upper 10 em of the soil profile for years, and that movement 
of strontiun1-90 in groundwater occurs at rates less than 5 m/yr (Eisenbud 1997). These conclusions 
vary with the particular local qualities of rock or soil type, infiltration rates, and water chemistry. 
Despite adsorption, strontium-90 is more mobile than other falJout-deposited and reactor-produced 
radionuclides, such as cesium-137, americium-241, and plutonium isotopes; thus, strontium-90 is the 
most likely of these radionuclides to be transported some distance through the subsurface. If 
adsorbed to colloids, small quantities of a radionucJide may move more rapidly through aquifer 
pores. 

Environmental Strontium-90 Standards 

The Department of Energy (DOE) establishes derived concentration guides (DCGs) for radionuclide 
activities permissible for waters in controlled (closed to public access) and uncontrolled (open to 
public access) areas near DOE facilities. The concentration guides for water are based on DOE's 
radiation protection standard (or public dose limit) of 100 mrem/yr and are determined assuming a 
water inge<>tion rate of 2 Llday. The concentration guides represent the smallest estimated 
concentrations for a radionuclide that, taken continuously for 50 years, will result in an annual dose 
equal to the public dose limit in the 50th year of exposure. These concentration guides are based on 
recommendations of the International Commission on Radiological Protection, on the Environmental 
Protection Agency (EPA) regulations in 40 CFR 61, and on recommendations of the National 
Commission on Radiation Protection and Measurements. The concentration guides for water are 
applicable to effluent discharges and impacted surface and groundwater but not to soil moisture. 

Until 1985, the DOE set an upper limit of 300 pCi/L for strontium-90 activities in uncontrolled areas 
and a limit of 10,000 pCi/L in controlled areas. The DOE increased the concentration guide for 
strontium-90 in uncontrolled areas to 1,000 pCi/L in 1985. These radiation protection standards were 
finalized in 1990 by DOE Order 5400.5. In comparison, the Nuclear Regulatory Commission (NRC) 
regulations contained in 10 CFR 20 also limit radioactivity in effluent discharges to unrestricted 
areas. The NRC regulations, applicable since 1991, restrict strontium-90 activity to 500 pCi/L. This 
value is half the current DOE concentration guide for uncontrolled areas and applies only to NRC
licensed facilities. The NRC limits strontium-90 discharges to sewers to a monthly average activity 
of 5,000 pCi/L. 

Radioactivity in the public water supply is governed by EPA regulations contained in 40 CFR 141. 
For manmade beta- and photon-emitting radionuclides, the drinking water regulations specify con
centrations limited to a level that would result in a 4-mrem/yr dose, calculated according to a speci
fied procedure. The present EPA-calculated value for strontium-90 is 8 pCi/L. The DOE standard 
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for strontium-90 in a DOE-administered drinking water system is 40 pCi/L, also based on a 4-mrem/ 
yr dose. This higher strontium-90 activity resulted from dose calculations based on additional data 
regarding the health effects of radiation and a better understanding of the risks posed to human 
health by radionuclides. The EPA (1991, 2000a) proposed a revised value of 42 pCi/L for the 
strontiwn-90 activity that would result in a 4-mrem/yr dose. In its final rule, the EPA (2000b) 
maintained the 8 pCi/L maximum contaminant level (MCL), pending further review. 

Environmental Strontium-90 Levels above Standards at Los Alamos 

Strontium-90 activities in the 1990s continued to exceed the EPA MCL of 8 pCi/L in surface water or 
shallow groundwater in three canyons where the Laboratory has discharged radioactive liquid 
effluents. These locations are discussed in detail here and are shown in Figures 1 and 3: 

• Acid Canyon surface water (Acid Canyon is a tributary of Pueblo Canyon.) 

• Los Alamos Canyon alluvial groundwater and DP Canyon surface water (DP Canyon is a 
tributary of Los Alamos Canyon.) 

• Mortandad Canyon surface water and alluvial groundwater 

Strontium-90 activities in surface water and shallow canyon-bottom groundwater have also exceeded 
the applicable DOE uncontrolled area concentration guides of 300 pCi!L (before 1985) or 1,000 pCil 
L (after 1985) in these three canyons. The first instance occurred in the early 1960s when the activity 
of strontium-90 in surface water in Acid Canyon exceeded the uncontrolled area guide of 300 pCi/L. 
Discharges into Acid Canyon from thP- treatment plant at TA-45 ceased in 1964. 

The second case occurred during the late 1960s, when the activity of strontium-90 in DP Canyon 
surface water exceeded the DOE controlled area concentration guide of 10,000 pCi/L. Strontium-90 
values in DP Canyon surface water were also near or above the pre-1985 uncontrolled area limit of 
300 pCi/L until the early 1980s but have been below the post-1985 limit of 1,000 pCi/L since the 
1980s. Discharges into DP Canyon from the treatment plant at TA-21 ceased in 1986. 

A third exception occurred in Mortandad Canyon because of discharges from the TA-50 RLWTF. 
Average annual strontium-90 activities in effluent discharges from the RLWTF into Mortandad 
Canyon have exceeded the DOE concentration guide for strontium-90 in uncontrolled areas for 11 of 
20 years from 1963 to 1982; the levels have been below 300 pCi/L since 1982. The surface water 
strontium-90 activity at station Mortandad at GS-1 in Mortandad Canyon exceeded the uncontrolled 
area concentration guide in five samples during 1970 and one sample in 1971. Strontium-90 activity 
in shallow groundwater exceeded the uncontrolled area concentration guide in 1971 at MC0-3. 

Effluent discharges from a radioactive liquid waste treatment plant predating the current RL WTF 
were discharged into Ten Site Canyon, a tributary of Mortandad Canyon, from about 1956 through 
1963. While volumes of effluents did not cause surface water to flow into Mortandad Canyon, the 
effluent strontium-90 levels did exceed DOE concentration guides. The activity of strontium-90 in 
effluent exceeded the DOE controlled area concentration guide of 10,000 pCi/L in 1956 and 1957. 
Strontiwn-90 values in effluent remained above the pre-1985 uncontrolled area limit of 300 pCi/L 
from 1958 through 1962. 
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Environmental Strontium-90 Measurements at Los Alamos 

Before about 1967, few specific strontium-90 measurements were made on environmental samples at 
Los Alamos. For actinides, gross alpha and beta measurements were performed. Some strontium-90 
analyses with an analytical detection limit of 0.3 pCi/L were made in the early 1960s by the US 
Geological Survey (USGS) for a few stations, including some water supply wells and Acid Weir, a 
surface water monitoring station at the mouth of Acid Canyon (Figure 1 ). These early surveys 
detected strontium-90 in surface water and alluvial groundwater in DP Canyon, Los Alamos Canyon, 
and Mortandad Canyon. 

Strontium-90 Analytical History 

Beginning in 1970, strontium-90 has been monitored as part of the Laboratory's Environmental 
Surveillance Program. From 1970 until 1999, nearly all radionuclide analyses for the water and 
sediments portion of the Environmental Surveillance Program were performed by the Laboratory's 
internal analytical chemistry provider, a division that has had many titles over the years. The division 
is now called C or Chemistry Division. Before becoming C-Division, it was called the Chemical 
Sciences and Technology Division (CST). 

CST provided detection limits for strontium-90 analysis of water samples from 1991 through 1999. 
The detection limit was 3 pCi!L, except in 1994 when it was given as 1 pCi/L. CST was unable to 
document a decrease in the detection limit for 1994, so we presume that the detection limit for that 
year was also 3 pCi/L. USGS samples analyzed before 1970 appear to have had a detection limit of 
0.3 pCi!L, based on USCS archival data reports. In 2000, LANL began sending strontiunl-90 
samples to outside laboratories for analysis and received detection lirnits between 0.2 and 0.5 pCi!L. 

The strontium-90 analytical procedure followed before 1997 included four steps: digestion, 
separation, yttrium-90 ingrowth, and beta s::ounting. A hot nitric acid digestion was used tor waters, 
and hot nitric acid and hydrofluoric acids were used to digest sediments and soils before the 
strontium-90 was isolated. 

Strontium-90 was isolated from other potentially interfering radionuclides by extraction with bis (2-
ethylhexyl) hydrogen phosphate, oxalate precipitation, and filtration. Yttrium-90 was allowed to 
ingrow, and then beta emission was counted by gas proportional counting. In the mid-1990s the 
method was modified to use a smaller sample to reduce the waste generated by the method, which 
raised the detection limit. Because the EPA drinking water standard for strontium-90 is 8 pCi/L, this 
detection limit was not low enough to provide adequate warning of potential problems to the water 
supply. An alternate analytical technique that offered lower detection limits was needed. 

CST started evaluating and testing a new strontium-90 method in 1995 in an attempt to lower 
analytical detection limits, improve cost-effectiveness, and minimize solvent use. The new method 
used a chelating filter (disk). CST ran National Institute of Standards and Technology, Environmental 
Measurements Laboratory, and open quality control samples during its data development and 
validation. The division presented the procedure and data for peer review at the Bioassay, 
Environmental, and Analytical Radiochemistry conference in October 1996. This method was used 
for most strontium-90 analysis from 1997 to 1999. 
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Criteria for Determining Detections 

CST determined detection limits for each analytical method. Radiological detection limits are based 
on Cunie's formula (Cunie 1968). In deriving the detection limits, CST included the average 
uncertainties associated with the entire analytical method. Sources of error considered included 
average counting uncertainties, sample preparation effects, digestion, dilutions, gravimetric and 
pipetting uncertainties, and spike recoveries. 

While these method detection limits determined by CST or other analytical laboratories give an idea 
of the average limit of detection for a particular measurement technique, the detection limits for CST 
data before 1999 did not apply specifically to an individual sample measurement. Therefore, the 
question of whether or not an individual measurement resulted in detection must be evaluated in 
light of its individual measurement uncertainty as well as the average method detection limit. 

For radiochemical analytical results, the analytical uncertainties are reported in the tables of the 
annual report "Environmental Surveillance at Los Alamos." These uncertainties represent a one 
standard deviation (one sigma) propagated uncertainty. "It is virtually unanimously accepted that an 
analyte should be reported as present when it is measured at a concentration three-sigma or more 
above the corresponding method blank" (Keith 1991 ). Therefore, we report radiochemical detections 
as values greater than three times the reported uncertainty and greater than the method detection limit 
or minimum detectable activity (MDA). 

The decision of whether or nor an analytical detection has occurred is a choice that include1> the 
:statistical confidence level that one is willing to accept in evaluating samples. The question ~f 
detection is noc absolute but is an application of a statistical model to a set of samples. For example, 
the choice of a three sigma criterion, above which an analytical result is called a detection, canies 
with it the risk of a ce1tain number of false positives (cases in which th~ result for a ~ample 
containing no analyte will be called a detection) and false negatives (cases in which the presence of 
an analyte will be overlooked). The choice of a detection criterion is also the choice of how many 
false positive and negative results will be tolerated. 

The limit of quantification or LOQ is the analytical result level above which the concentration of an 
analyte can be quantified with confidence. "When the analyte signal is 10 or more times larger than 
the standard deviation of the measurements, there is a 99% probability that the true concentration of 
the analyte is ±30% of the calculated concentration" (Keith 1991 ). Thus, measured values near the 
detection limit or less than 10 times the analytical uncertainty do not provide a reliable indication of 
the amount present. The importance of this number is demonstrated when analytical results are 
compared against standards; the analytical result should be greater than 10 times the analytical 
uncertainty for the comparison to be meaningful. 

1999 Environmental Surveillance Strontium-90 Measurements at Los Alamos 

Because of concern about the possible presence of strontium-90 in water samples from the regional 
aquifer, Environment, Safety, and Health (ESH) Division's Water Quality and Hydrology group 
requested in 1999 that CST's (now C-Division's) Analytical Chemistry Sciences group establish 
lower detection limits for the analytical method. This was accomplished by increasing the sample 
size and the count time. 
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Once 1999 analytical results became available, the Water Quality and Hydrology Group determined 
that numerous analytical results for strontium-90 were questionable. The Water Quality and 
Hydrology Group submitted a Corrective Action Request to the Analytical Chemistry Sciences 
Group. The request included an initial list of seven samples suspected of being in error. After several 
iterations, this list was expanded to 28 samples. The Water Quality and Hydrology Group's concerns 
regarding possible analytical problems were based on 

• comparison of analytical results to previous sample values, 
• comparison of analytical results to split sample results from the New Mexico Environment 

Department's DOE Over&ight Bureau, 
• gross beta measurements too small to support strontium-90 values for these samples and lack of 

strontium-90 in reanalysis of the samples, 
" knowledge that strontium-90 was detected in our quality control blanks (which could have been 

contantinated during preparation or analysis), and 
• unfavorable analytical results for our quality control spiked samples. 

The Analytical Chemistry Scier1ces Group responded with a draft Corrective Action Report dated 
August 10, 2000. The Corrective Action Report noted that the analytical method employs selective 
extraction resins. Possibly, a change in the formulatiun of the resin used in the filter disks may have 
resulted in srrcntium-90 false positives, because mdon was present in samples. This change in the 
rt::sin occutTed after rh~ in:tial method va!ict~tion t'C-r the st:rontium-90 separation procedure. 

By the time the Water Quality and Hydrology Group submitr~d its portions of the annual rej)mt 
"Environmental Survdllance Cit Los Alamos during 1999'' in August 2000 (Environmental 
Surveillance Program, 2000), 'Ne did not 3ave sufficient confidence in the strontium-90 results for 
1999 runoff: surfac~ water, groundwater, and sedimentB samples. For this reason, the Labor~1tory 1nd 
DOE concluded that the entire strontilml-90 data set for !. 999 would not be us~d. 

Summary of Strontium-90 Impact on Los Alamos Drinking Water 

The regional aquifer underlying the Pajarito Plateau is the primary source of water supply for the 
Laboratory and for Los Alamos County. The LANL Envirmunental Surveillance Program monitors 
the regional aquifer annually by sampling test wells, water supply wells, and springs ·that discharge 
along the Rio Grande. The test wells are for monitoring purposes only and are not part of the water 
supply system. 

Transport of strontiUlll-90 in groundwater is controlled by adsorption: a large portion of strontiUlll-90 
will be attached to soil or sediment particles while a smaller portion will remain dissolved in the 
water. Were strontium-90 present in groundwater, it would be regularly detected because a steady 
supply is maintained in the adjacent water as strontium-90 desorbs from soils. This is the case for 
alluvial groundwater in Mortandad Canyon, DP Canyon, Los Alamos Canyon, and Pueblo Canyon, 
but not for the regional aquifer. 

'The strontium-90 data for regional aquifer wells and springs are addressed in more detail later in this 
report. StrontiUlll-90 appears to have been occasionally detected in regional aquifer water supply 
wells or test wells, in some cases beneath areas of past and present liquid effiuent discharges. As the 
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measurements are not repeatable, these apparent detections are more likely caused by analytical 
outliers than by the presence of strontium-90 in groundwater. Twenty-five years of environmental 
monitoring data do not make a case that strontium-90 is present in the regional aquifer. 

At values near the detection limit, it is difficult to determine whether or not an analyte has been 
detected in an individual sample. Therefore, it is important to base a conclusion about the presence 
or absence of strontium-90 on a large number of samples and to establish an analytical dete~tion 
limit at a value substantially below any regulatory or health-related limits. Beginning in 2000, for 
water supply and regional aquifer well samples, Los Alamos has obtained detection limits for 
strontium-90 analysis of 0.2 to 0.5 pCi/L, or 2.5% to 6.25% of the 8 pCi/L EPA drinking water MCL. 
Although no strontium-90 has been found in existing regional aquifer monitoring wells or water 
supply wells, concern about the possible impact on the regional aquifer has prompted DOE and the 
Laboratory to embark on an expanded groundwater characterization program at Los Alamos, a 
program known as the Hydrogeologic Work Plan (LANL 1998). 

LIQUID EFFLUENT DISCHARGES CONTAINING STRONTIUM-90 

Acid and Pueblo Canyons 

Acid Omyon, a small tributary of Pueblo Canyon, was the original disposal site for liquid wastes 
generated by research on nuclear materials for the World War II Manhattan Engineer District atomic 
bomb p~oject. From 194 3 to 1951, Acid Canyon received untreated radioactive industrial effluent 
from the TA-l research activities. The TA-45 treatment plant was completed in 1951 and discharged 
treated effluents containing residual radionuclides into Acid Canyon from 1951 to 1964 
(Envirmm1ental Surveillance Group (ESG) 1981 ). 

Strontium-90 discharge estimates for TA-l and TA-45 are shown iri Tables 2 and 3. A study of TA-l 
and TA-45 for DOE's Formerly Utilized Sites Remedial Action Program (FUSRAP) (ESG 1981) 
estimated total strontium-90 discharges to be 94 mCi in "untreated effluents from TA-l into Acid 
Canyon between 1943 and April 1951. The activity of this strontium-90 would have decayed to 46 
mCi in 1977 (and to 26.4 mCi in 2000). Discharge estimates for TA-l compiled under the 
Comprehensive Environment Assessment and Response Program (CEARP, DOE 1987) and for the 
1979 LANL Final Environmental Impact Statement (DOE 1979) are similar to the FUSRAP (ESG 
1981) values for TA-l (Table 2). During operation of the TA-45 treatment plant from 1951 through 
1964, less than 10 mCi of additional strontium-90 was released in treated effluent (DOE 1979), as 
shown in Table 3. 

Table 2. TA-l Strontium-90 Releases 
DOE (1979) FUSRAP CEARP 

Period Sr-90 Period Sr-90 Period 
(decay to yr) 1 (mCi) (decay to yr) (mCi) (decay to yr) 

1943-1951 1943-1951 94 1943-1951 
1943-1951 (1977) 48 1943-1951 (1977) 46 1943-1951 (1981) 
1943-1951 (2000) 27.6 1943-1951 (2000) 26.4 1943-1951 (2000) 
1Decay corrections after either 1977 or 1981 use a Sr-90 half-life of28.78 yr, or decay constant of 
0.024084/yr. Decay corrections in original data sources may have used other half-life values. 

Sr-90 
(mCi) 

41 
25.9 
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Table 3. T A-45 Strontium -90 Releases 
DOE (1979) CEARP 

Period (decay to yr) Sr-90 Period (decay to yr) 
(mCi) 

1951-1964 
1951-1964 (1977) 
1951-1964 (2000) 

<10 
<5.7 

1951-1964 
1951-1964 (1981) 
1951-1964 (2000) 

Sr-90 
(mCi) 

0 
0 

Strontium-90 histories for several monitoring stations in Pueblo Canyon are shown in Figure 6. In 
the early 1960s strontium-90 activities in surface water at Acid Weir ranged from 100 pCi/L to over 
500 pCi!L. The subsequent decline in strontium-90 activity probably reflects treatment of effluent 
beginning in 1951, the ces<;ation of discharges in 1964, and movement of the strontium-90 along the 
drainage. The three surface water stations in Pueblo Canyon show a few detections of strontium-90, 
but activities are much lower than at Acid Weir. 

Acid and Pueblo Canyon Strontium-80 

1000.0 .--·--·---~---··--·----·-·-----· 

100.0 

~ 
i:3 s 10.0 
0 
0> 
..!. 

(f) 

1.0 

0.1 -~~~_,---,--~--~--~---r--~ 
1960 1965 1970 1975 1980 1985 1990 1995 

--+-Acid Weir 

-0-- Pueblo 1 

---Pueblo2 

· · ·•· · · Pueblo 3 

----· OOEDWDCG 

- · - · - EPA MCL 

· • · · · · · Del Lim 

Figure 6. Strontium-90 history for surface water at Acid Weir in lower Acid Canyon near the 
junction with Pueblo Canyon and surface water stations in Pueblo Canyon. The values for the DOE 
drinking water derived concentration guide, the EPA primary drinking water MCL, and the detection 
limit after 1980 are shown. For stations other than Acid Weir, most samples are nondetections. 

16 



In 1994, an apparent strontium-90 detection occurred in Test Well 4, located on the mesa top near the 
junction of Acid and Pueblo Canyons. This well samples the regional aquifer at a depth of 1170 ft. 
The detection came from a New Mexico Environment Department (NMED) sample; a LANL sample 
with a similar analytical result but a large uncertainty resulted in a nondetection. The NMED sample 
is the only one of 29 -samples from Test Well 4 in which strontium-90 has been detected, so the 1994 
result is an analytical outlier, and strontium-90 is probably not present in the aquifer near the well. 

No detections of strontium-90 have occurred in Test Wells 2 or 2A, which sample the regional 
aquifer at 760 ft and intermediate groundwater at 120 ft in Pueblo Canyon, about 1.5 miles 
downstream from the mouth of Acid Canyon. Test Wells 1 and 1A provide samples of the regional 
aquifer at 585 ft and intermediate groundwater at 190 ft in Pueblo Canyon near its junction with Los 
Alamos Canyon. One detection of strontium-90 occurred in Test Well lAin 1981, at 3.3 ± 0.8 pCi/L 
(± one standard deviation). This result is an analytical outlier. The groundwater at Test Well 1A 
probably does not contain strontium-90 because this was the only detection out of 12 san1ples 
between 1976 and 1998; the result has not been repeated over time. 

DP and Los Alamos Canyons 

In the past, Los Alamos Canyon received treated and untreated industrial effluents containing 
radionuclides. Some release of water and radionuclides from the Manhatt<lll Project operations and 
from the research reactors at TA-2 nccurrecL Los Alamos Canyon also received discharges containing 
radionuclides from the Los Alamos Neutron Science Center at TA-53. These TA-53 radionuclides 
were mainly f:hort-lived activation products, including tritium from operation of the accelerator, 
rather than £.ssiou products such as stror.tium-90. Radioactive effluent from a treatm~m plant for 
industrial liquid waste at TA-21 entered Los Alamos Canyon via DP Canyon, a tributary. 

f'igure 7 shows strontiwn-90 histories for surface water and alluvial groundwater stations in DP and 
Los Alamos Canyons; only strontium-90 detections are plotted in the figure. If more than one sample 
was collected in a year, the average value for the year is plotted. No other regularly monitored 
surveillance surface water or alluvial groundwater stations in DP or Los Alamos Canyons had 
strontium-90 detections during this period. 
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Los Alamos Canyon Alluvial Groundwater Sr-90 
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Figure 7. Strontium-90 histories (average annual values) for alluvial groundwater wells in upper Los 
Alamos Canyon (top) and surface water in DP Canyon (bottom). Only samples with strontium-90 
detections are shown. 

TA-l Ejjluents and TA-2 Reactors 

In the upper reach of Los Alamos Canyon, there were releases of treated and untreated radioactive 
effluents beginning with the Laboratory's earliest Manhattan Project operations at TA-l, during the 
mid-to-late 1940s (LANL 1995). These releases apparently occurred in the reach of Los Alamos 
Canyon upstream from TA-2 and below observation well LAO-C TA-41, just upstream from TA-2, 
was used for testing weapons components and may have been the source of some fission products 
entering the canyon (LANL 1995). 
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Since the 1970s, a shallow alluvial groundwater well (LAO-C) upstream from the reactor sites at TA-
2 has had no detections of strontium-90. At a well immediately downstream from the reactor sites 
and the TA-l discharge sites (LAO-I), strontium-90 levels decreased from 50 to 70 pCi/L in the late 
1970s to 5 to 7 pCi/L in the late 1990s. 

Within the intermediate perched groundwater at a depth of 325 ft beneath Los Alamos Canyon, 
Environmental Restoration Project well LADP-3 did not detect strontium-90 in 1993 (Broxton 
1995). LADP-3 is located about two miles downstream of the Omega West Reactor but upstream of 
DP Canyon. The Omega West was the last reactor to operate at TA-2 and was shut down in 1993. 

TA-21 Industrial Liquid Waste Treatment Plant, DP Canyon 

An industrial liquid waste treatment plant that served the former plutonium-processing facility at TA-
21 discharged effluent containing radionuclides into DP Canyon, a tributary of Los Alamos Canyon, 
from 1952 to 1986. After 1986, the effluent was diverted to theTA-50 RLWTF. Between 3.5 and 
27.2 mCi of strontium-90 (decay corrected to 2000) were released from this plant between 1952 and 
1977 (Table 4). The range of released quantities of strontium-90 is given because the strontium 
isotope values in DOE (1979) and CEARP (DOE 1987) for some years combine strontium-89 and 
strontiwn-90. Strontium-89 has a 52-day half-life compared with the 29.1-year half-life of strontium-
90. The combined isotope releases in Table 4 thus represent a large overestimate of the strontium-90 
rdeases. The F USRAP (ESG 1981) values are presented in the report as strontium-90 only but 
dearly include strontium-89. Figures for strontium-90 discharges from 1978 through 1985 were 
compikd from annual envi!-onmenw.l surveillance reports. 

Table 4. TA-21 Strontium-90 and Strontium-89/90 Releases' 
Period 
(decay to yr) 

Data Source 
~"952-1977 

( 1977) 
1952-1977 
(2000) 
This study 
1978-1985 
1978-1985 
(2000) 
Total 
1952-1985 
(2000) 

Sr-90 Sr- Sr-89/90 Period Sr-90 Sr-
89/90 (mCi) 89/90 (mCi) (decay to yr) (mCi) 

3.4 

2.3 
1.5 

5.0 

23.6 

28.6 

FUSRAP 
47 

27.0 

2.3 
1.5 

28.6 

1952-1981 
(1981) 
1952-1981 
(2000) 

1982-1985 
1982-1985 
(2000) 

1952-1985 
(2000) 

(mCiL 
CEARP 
6 37 

3.8 23.4 

1.1 
0.7 

4.5 27.9 

Strontium isotope values in DOE ( 1979) and CEARP (DOE 1987) are presented as combined strontium-89 and 
strontium-90 for some years. Strontium-89 has a 52-day halflife compared to the 28.78 year half-life of 
strontium-90. The combined isotope releases thus represent a large overestimate of the strontium-90 releases. 
The FUSRAP (ESG 1981) values are presented in the report as strontium-90 only, but clearly include strontium-
89. 
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In the late 1960s, strontium-90 activities in DP Canyon surface water ranged from 400 pCi/L at DPS-
4 up to 28,600 pCi/L at DPS-1 near the outfall. By the mid 1970s, values at these stations were 200 
to 400 pCi/L. Strontium-90 activities in the late 1960s exceeded both the DOE uncontrolled-area 
DCG (300 pCi/L prior to 1985, 1000 pCi/L after that year) and the 10,000 pCi/L controlled-area 
DCG as a result of discharges from the TA-21 plant. By 1970, strontium-90 levels had fallen to 
values below the post-1985 DCG of 1000 pCi/L, even before discharges ceased in 1986. 

The impact of strontium-90 from DP Canyon is seen in alluvial groundwater in downstream wells 
LA0-2 and LA0-3 (LA0-3 is combined with LA0-3A). The activity of strontium-90 decreases 
substantially downstream from the TA-21 discharge point. During the mid 1970s, strontium-90 
activities in well LA0-2 in lower DP Canyon and in Los Alamos Canyon well LA0-3, located be1ow 
the confluence with DP Canyon, ranged from 21 pCi/L to 111 pCi/L. The activities in these wells are 
higher than in LAO- L which is farther upstream in Los Alamos Canyon. The strontium-90 history in 
wells LA0-3 and LA0-4 suggest<> that the crest of a slowly moving front of the radionuclide passed 
these locations during the early 1990s. 

Test Well 3 is a regional-aquifer-monitoring well located iu Los Alamos Canyon just below the 
confluence with DP Canyon. Between 1976 and 1998, 19 LANL and 7 NMED strontium-90 
measurements show only one detection, in 1994, at 35.1 ± 2.2 pCi/L. LANL and NMED analyzed 17 
:;;amples for strontium-90 rrom Test We11 3 over the next two years with no detection~, indicathg that 
:he 1994 detection was probably a l"t:SlJlt ,)f analytical or :mmpling enor. Water :mpply well Otowi 4 
is located near Test Well 3. None :.>f tour samples collected from Otowi 4 by NMED or LANL 
between 109·~ a11d 1998 det~cted strontium--90. Other water supply wells are located in ~owt>r Los , 
Alamos Canyon, on .Pueblo of San Ildcfonso land. Sh·ontium-90 results for these wells are disc~tssecl 
in a later section. 

TA-35 Waste Treatment Plant 

Starting in the late 1940s, TA-35 was used for manufacturing radioactive sources and for 
radiochemislry (DOE 1987). Strontium -90 was one impurity in materials such as radioactive 
lanthanum used to manufacture radioactive sources. A wastewater treatment plant operated at TA-35 
from 1951 until 1963, when the TA-50 RLWTF b~came operational. The effluent from the TA-35 
plant discharged to Ten Site Canyon, a branch of Mortandad Canyon, but only limited records are 
available regarding the amount of discharges that may have occurred. The DOE Onsite Discharge 
Information System (DOE 1987) gives a figure of 123 mCi of strontium-90 discharged from 195G 
through 1963 (this figure reflects decay to 1981 and would have decayed to 77.8 mCi in 2000). 
Purtymun (1975) gives a listing ··)f annual strontium-90 discharges from the plant from 1956 through 
1963. The total strontium-90 discharge was 223.4 mCi (decayed to 78.3 mCi in 2000), similar to the 
previously cited value. The greatest discharge was 164 mCi of strontium-90 in 1956, with 36.8 and 
10.7 mCi in the next two years and less than 6 mCi each year from 1959 through 1963. The largest 
annual average effluent concentration was 241 ,000 pCi/L in 1956, dropping to 22,600 pCi/L in 1957 
and below 10,000 pCi/L in subsequent years. Purtyrnun (1975) notes that effluent volume was not 
sufficient to reach Mortandad Canyon as surface flow. 

Numerous spills and accidental discharges were associated with the waste treatment plant and 
reactors at the site. Radioactive contamination resulting from TA-35 discharges has been reported in 
Mortandad and tributary canyons (DOE 1987). Because strontium-90 measurements did not become 
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routine until about 1970, any impact of TA-35 discharges would have been obscured by subsequent 
TA-50 discharges into Mortandad Canyon. Strontiurn-90 released in liquid effiuents may have been 
substantial, considering the nature of operations at TA-35. 

1\tortandad Canyon and the TA-50 Radioactive Liquid Waste Treatment Facility 

The Laboratory now discharges strontiurn-90 as liquid effiuent only from the RL WTF into 
Mortandad Canyon. The RLWTF began operations in 1963. Over the period of operation, 
americiurn-241, plutoniurn-238, and plutoniurn-239, -240 in the RLWTF effiuent have often 
exceeded the DOE DCGs for public dose. In 1999, the new reverse osmosis and ultrafiltration 
system at the RL WTF began operation. This system removes additional radionuclides and nitrate 
from the effiuent, and discharges from the plant now meet the DOE public dose DCGs. 

Mortandad Canyon has a small draiuage area that heads at TA-3. The TA-50 effluents infiltrate 
beneath the stream channel and maintain a saturated zone in the alluvium, extending about 2.2 mi 
downstream from the outfall. The easternmost extent of saturation is on-site, about 1 mi west of the 
boundary between the Laboratory and San Ildefonso Pueblo. The depth of this saturation ranges from 
a few feet neaf the TA-50 outfall to about 60 ft at alluvial observation well MC0-8 near the eastern 
limit of saturation. Continuous flow of surface water along the drainage has not been observed to 
reach the San IJdefonso Pueblo boundary since studies began in the early 1960s (Stoker 1991). Table 
5 lists the total strontium-90 discharges from the TA-50 plant. Figures for strontium-90 dischatges 
from 1978 through 1999 were compiled from annual environmental surveillance reports and the 
work pl~n for Mortandad Canyon (LANL 1997). 

Table 5. TA-50 Strontium-90 Releases 
Period (decay to yr) Sr-90 Period (decay to yr) 

(mCi) 
Data Source 
1963-1977 (1977) 
1963-1977 (2000) 
This study 
1978-1999 
1978-1999 (2000) 
Total 
1963-1999 (2000) 

DOE 1979 
295 
169.5 

98.2 
63.7 

233.2 

1963-1981 (1981) 
1963-1981 (2000) 

1982-1999 
1982-1999 (2000) 

1963-1999 (2000) 

Sr-90 
(mCi) 

CEARP 
330 
208.8 

32.9 
23.5 

232.3 

Figure 8 shows long-term trends of strontiurn-90 activity in surface water and shallow alluvial 
groundwater in Mortandad Canyon downstream from the outfall for the RLWTF at TA-50. Only 
radionuclide detections are shown in the figure. If more than one sample was collected in a year, the 
average value for the year is plotted. The surface water samples are from the station Mortandad at 
GS-1, a short distance downstream (east) from the TA 50 effiuent discharge. 

21 



The average annual strontium-90 activity in the TA-50 effluent between 1963 and 1999 ranged from 
a maximum of 1725 pCi/L in 1964 to a minimum of 6.8 pCi!L in 1988 (Figure 8). Strontium-90 
activities in Mortandad Canyon surface water at station GS-1 below the outfall between 1969 and 
1996 ranged from a maximum of 1260 pCi/L in December 1970 to a minimum of 5.2 pCi/L in 1976. 
Average annual alluvial groundwater activities between 1972 and 1 995 have ranged from one value 
of 412 pCi/L at MC0-3 in September 1971 to many nondetections. 

~ 
(3 
a. 

0 
0'> 
.!. 

C/) 

' 

10000 

1000 

100 

10 

Mortandad Canyon Sr-90 

___..._TA-50 

· · ·D· · · GS-1 

-<>--MC0-3 

DOEDWDCG 

- ·- ·- EPAMCL 

---Det Limit 

l---~~:_~~ ~ 980 1985 1990 1995 20oo _______ _. 

-------------~-------------------------. 

Mortandad Car.yon Sr-90 

"10000 

1000 
~ 
u 
,9; 100 
0 
0'> 
.!. 

C,) 

10 

1965 1910 1975 1980 1985 "1990 1995 2000 

___...__ MC0-4 & 4b 

.. ·D··. MC0-5 

-<>--MC0-6 

·· ·+· · · MC0-6b 

DOE DWDCG 

- EPAMCL 

Det Limit 

Figure 8. Strontium-90 histories (average annual values) for TA-50 RLWTF discharge, surface water 
station Mortandad at GS-1, and alluvial groundwater wells in Mortandad Canyon. Only samples with 
strontium-90 detections are shown. 
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Radioactivity levels at Mortandad at GS-1 vary daily depending on whether or not individual 
samples are collected shortly after a release from the RL WTF. These samples also vary in response to 
changes in amount of runoff from other sources in the drainage. The groundwater samples are from 
observation wells farther down the canyon. MC0-3 is just downstream from GS-1 and samples 
groundwater that lies just below the stream bottom. Groundwater radioactivity, except at MC0-3, is 
more consistent than in surface water at Mortandad at GS-1, as groundwater responds more slowly to 
variations in runoff water quality. 

Strontium-90 has been detected in surface water at Mortandad at GS-1 and in all alluvial observation 
wells upstream from and including MC0-6B. The activities remain at values in the range of the EPA 
drinking water s~dard (8 pCi/L) and the DOE DCG for a DOE-maintained drinking water system 
( 40 pCi/L) and range up to over 100 pCi!L. Strontium-90 has been detected only once downstream 
from MC0-6B, in MC0-8 in 1976. It appears that strontium-90 has been retained by adsorption 
within the upstream p01tion of the alluvium. The level of strontium-90 has risen gradually at 
downstream wells MC0-5 and MC0-6 over the last 20 years, suggesting that the mass of the 
radionuclide is moving slowly downstream. 

Test Well 8 is a regional aquifer test well located below the RLWTF outfall in Mortandad Canyon. A 
possible detection of strontium-90 in Test Well 8 occurred in 1976 (9.4 ± 1.6 pCi!L). This is the only 
detection out of 27 LANL sample3 and :3 NMED samples taken J:,etween 1960 and 1999. Twenty-one 
samples from this well were a.naly;;ed from this well during 1995 and 1996, and no stro!ttium-90 was 
dete<:ted. The ; 976 detection is most likely not representative of the watet" itl the regional aquifer at 
Test Well 8, as strontium-90 pre,;ent ;1t ~uch a value would be persi3tent in th~ aquifer ond continue 
to be detected over the years. 

Sandia Canyon 

Sandia Canyon has a small drainage area that heads at TA-3. The car1yon receives v.rater from the 
cooling tower at the TA-3 power plant. Treated etlluents from the TA-46 Sanitary Wastewater 
Systems Facility are rerouted to the power plant for reuse as cooling water. These effluents support a 
continuous flow in a short reach of the upper part of the canyon. Only during summer 
thundershowers does stream flow approach the Laboratory boundary at State Road 4, and only 
during periods of heavy thunderstorms or snowmelt does surface flow extend beyond the Laboratory 
boundary. Data from 33 total analyses from three surface water stations in Sandia Canyon (including 
SCS-2) from 1976 through 1998 show no detections of strontium-90, indicating that TA-3 sanitary 
wastewater discharge into the canyon has not been a strontinm-90 source. 

Pajarito Canyon 

In Pajarito Canyon, water in the alluvium is perched on the underlying tuff and is recharged mainly 
through snowmelt and thunderstorm runoff. Saturated alluvium does not extend beyond the facility 
boundary. Three shallow observation wells were constructed in 1985 as part of a compliance 
agreement with the State of New Mexico to determine whether technical areas in the canyon or solid 
waste disposal activities, including MDA G and MDA L on the adjacent mesa, were affecting the 
quality of shallow groundwater. No effects were observed; the alluvial groundwater is contained in 
the canyon bottom and does not extend under the mesa (Devaurs 1985). Between 1992 and 1998, 
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only one detection of strontium-90 occurred out of 17 samples analyzed from the wells. In 1994, the 
NMED found 4.5 ± 1.0 pCi/L in a sample from PC0-2; a split sample analyzed by LANL was a 
nondetection at 1.6 ± 0.7 pCi/L. 

Canada del Buey 

Cafiada del Buey contains a &hallow alluvial groundwater system of limited extent. In 1992, 
saturation was found within only a 0.8-km-long segment, and only two observation wells have ever 
contained water (ESP 1994). Treated effluent from the Laboratory's Sanitary Wastewater System 
Facility may at some time be discharged into the Canada del Buey drainage system. Therefore, a 
network of five shallow groundwater monitoring wells and two moisture monitoring !1oles was 
installed during the early sunm1er of 1992 within the upper and middle reaches of the drainage (ESP 
1994). Of 10 samples collected from CDB0-6 and CDB0-7 between 1994 and 1998, no detections 
of strontium-90 have been found. 

SOLID WASTE DISPOSAL OF STRONTIUM-90 

LANL MD As are identified by letters of the alphabet, such as MDA G. Many MD As at LANL 
contain radioactive materials, but before 1959, detailed records of disposed waste were not kept for 
these areas. No quantitative dispoml rr;:'conls t:xist for MDAs A, B, D, E, F, H, K, W, X, andY (DOE 
1979). 

Material Disposal Area G (TA-54) 

Material Disposal Area G is the primary solid radioactive waste disposal and retrievable storage area 
used at Los Alamos since 1957. MDA G is located on a mesa top, with Pajarito Canyon to the south 
and Cafiada del Buey to the north. Except for retrievable transuranic waste, most waste has been 
placed in lined and unlined pits and shafts. Variations over time in record keeping regarding disposed 
waste make accurate determination of disposal quantities difficult. A 1979 estimate (DOE 1979) of 
total radionuclide content of materials placed in subsurface disposal and storage through December 
1976 (decay corrected to 1976) included 2960 Ci of combined strontium-90 and yttrium-90 at MDA 
G (decayed to 1671 Ci in 2000 using the strontium-90 half-life). Additional estimates of strontium-
90 disposed of at MDA G (Hollis 1997) are given in Table 6. The total is 1347 Ci (decay corrected to 
2000). 

Table 6. MDA G Strontium-90 Disposal (Ci) Based on Hollis (1977) 
Pits Shafts 

Period Total Decayed Total Decayed to 
disposed to 20001 disposed 20001 

1957-1970 30.3 14.7 48 23.3 
1971-9/25/88 1419.6 1063.3 220 164.8 
1971-9/25/88 in TRU2 17 12.7 76 56.9 
9/26/88-1995 0.7 0.6 6.9 6.1 
1957-1995 total 1467.6 1091.4 350.9 251.1 
total pits and shafts 1818.5 1342.5 
1Represents upper limit value, as entire amount disposed is presumed to have decayed from end of 
disposal period. 

2Non-retrievably disposed with transuranic waste. 
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Sediment samples are collected annually at nine stations surrounding MDA G. Strontium-90 has been 
found at levels above the background of 0.87 pCi/g in only two of 56 samples analyzed between 
1991 and 1998. As discussed earlier, no significant strontium-90 has been detected in alluvial 
groundwater in Pajarito Canyon to the south of MDA G, nor in Canada del Buey groundwater to the 
north. 

Material Disposal Areas V (TA-21) and C (TA-50) 

Adsorption beds at MDA Vat TA-21 were used for disposal of liquid laundry waste between 1945 
and 1961 (DOE 1979). According to 1979 estimates (DOE 1979), <100 mCi of strontium-90 (decay 
corrected to 1976 and decayed to <60 Ci in 2000) were placed in MDA V. 

MDA C, located at TA-50, opened in 1948 and received waste that was buried in pits and shafts until 
1969 (DOE 1979). Between 1960 and 1969, about ~7,000 mCi of combined strontium-90 and 
yttrium-90 (decay corrected to 1976 and decayed to 15,600 mCi in 2000 using the strontium-90 half
life) were buried at MDA C. 

STRONTIUM-90 LEVELS IN THE REGIONAL AQUIFER AND LOS ALAMOS WATER 
SUPPLY WELLS 

Los Alamos Water Supply Wells 

Sampling locations tor the regional aquiter include test wells, supply wells, and springs. Descriptions 
of the well construction and spring locations can be found in Purtymun (1995). The Lo~ Alamos 
public water supply wells are located in three fields. The wells are part of the Los Alamos w1ter
supply -system and are leased and operated by the County of Los Alamos. The well fields include the 
Guaje Well Field, located off-site in Guaje Canyon on US Forest Servict:! lands northeast of the 
Laboratory, and the on-site Pajarito Mesa and Otowi Well Fields. The Guaje Well Field now contains 
five wells, four of which were drilled in 1998. With one exception, wells drilled before 1998 were 
retired in 1999 because of their age and declining production (G-1A was retained as a back-up 
production well). The five wells of the Pajarito Mesa Well Field are located in Sandia and Pajarito 
Canyons and on mesa tops between those canyons. Two wells of the Otowi Well Field, located in 
Pueblo ;md Los Alamos Canyons, were drilled in 1990. 

The Los Alamos Well Field, located on San Ildefonso Pueblo lands east of the Laboratory in Los 
Alamos Canyon, has not been used tor Los Alamos water supply since 1991. Four of the wells were 
turned over to the pueblo to be used as water supply or monitoring wells. The remaining four wells 
in the field were plugged in 1993. 

The screened intervals in the water supply wells range in length from 400 to 500 ft in the Guaje Well 
Field and 1,200 to 1,600 ft in the Pajarito Mesa and Otowi Well Fields. Samples collected from these 
wells thus represent average compositions for water drawn into the well screens from a large portion 
of the aquifer. If a contaminant were present in the upper portion of the aquifer, mixing with other 
water might dilute it to the point at which it is not detected. 
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The Guaje Well Field is off site and not located near any potential contaminant sources. Some of the 
wells of the on-site Pajarito Mesa and Otowi Well Fields and the off-site former Los Alamos Well 
Field are located near or downgradient from potential contaminant sources, including the strontium-
90 sources discussed earlier. 

• Otowi-1 is in Pueblo Canyon, downgradient from the former TA-l and TA-45 releases and 
downgradient from effluent discharges from three Los Alamos County sewage treatment plants, 
two of which are no longer in use. 

• Otowi-4 is in Los Alamos Canyon, below releases from former Manhattan Project activities and 
from TA-21 and the former Omega West Reactor. 

• PM-2 (Pajarito Mesa 2) is upstream from the TA-54 disposal areas (MDAs G, H, and L). 
• PM-4 is located on a mesa downstream from releases from the former Rover Project at TA-46. 
s PM-5 is located on a mesa downstream from the RL WTF discharge into Mmtandad Canyon. 
"' The wells of the fonncr Los Alamos Wdl Field are downsrream from former effluent discharges 

at TA-l and TA-45 in Pueblo Canyon and from TA-2 and TA-21 in Los Alamos and DP canyons. 

Regional Aquifer Wells and Springs 

Eight deep test wells, completed within the regional aquifer, are routinely sampled. The test wells 
were drilled by the USGS between 1949 and 1960, using the cable tool method. The Lahomtory 
located these test wells where they might detect infiltration of contaminants from Preas of ,!ffiut'nt 
disposal operations. These wells penetrate only a few tens or hundreds of teet into rhe 11pper pan of 
th~ regional aquifer. The casings are not cemented, which would seal off sruface infiltration along 
th~ borel:.oles. 

Numerous sp1 ings near the Rio Grande an.: sampled because they represent natwal discharge from 
the regional aquifef (Purtymun 1980). As such, the springs serve to detect possible dis~.:hafge. of 
contaminated groundwater from beneath the Laboratory into the Rio Grande. Based on their 
chemistry, the springs in ·white Rock Canyon are divided into four groups, three of which have 
similar, regional aquifer-related chemical quality. The chemical quality of springs in a fourth group 
reflects local conditions in the aquifer, probably related to discharge through faults or from volcanics. 
Sacred Spring is west of the river in lower Los Alamos Canyon. 

Regional Aquifer Strontium-90 Data to 1998 

From 1960 to 1998, USGS, LANL, and NMED analyzed 482 samples fo.r strontium-90 from the 
regional aquifer and intermediate perched zone in Pueblo Canyon (12 from Test Well 1A and 15 
from Test Well 2A). Problems with 1999 strontium-90 data were described in an earlier section. 
Figure 9 is a histogram showing collection dates for strontium-90 samples from the regional aquifer 
and intermediate perched zone in Pueblo Canyon up to 1998; most of the samples were collected in 
1976, 1980, and during the 1990s. Table 7 lists the total number of samples analyzed for strontium-
90 from each regional aquifer water supply well, and Table 8 lists samples for regional aquifer 
springs and test wells. With a few exceptions, all samples are nondetections for strontium-90. 
Strontium-90 detections and other samples with the largest analytical results (above the 3-pCi/L 
analytical detection limit) are shown in Table 9. The samples in Table 9 are sorted by date rather than 
values, showing the large number that occurred in 1994 and 1995. The coincidence of large analyte 
values in certain years could indicate systematic errors in sample handling or analysis. 
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Figure 9. Histogram of 482 strontium-90 samples collected through 1998 by USGS (prior to 1970), 
l.,ANL, and NMED from regional aquifer wells and springs, and from the intermediate perched zone 
"!n Pueblo Canyon. 

ln 1994, large apparent strontium-90 detections occrnTed in Test Wells 3 and 4, located in Los 
Alan1qs and Pueblo Canyons. The detection in Test Well 4 came from an NMED sample; a L\NL 
sample with. a similar analytical result but a large uncertainty was a nondetection. Spring 8 also 
showed a large strontium-90 value. The strontium-90 values for these samples were suspect because 
they were not supported by correspondingly large gross beta measurements (ESP 1996a) or by · 
previous sampling results. In addition, an unusually high nitrate value was found in 1994 in Test Well 
8, which may have been caused by incorrect sample acidification using nitric acid. Test Well 8 is 
located in Mortandad Canyon downstream from the RL WTF outfall. 

In response to the 1994 fmdings, the Water Quality and Hydrology Group conducted a time-series 
sampling study on Test Wells 3, 4, and 8 in July 1995. Samples are usually collected after purging a 
well for three well-bore volumes to ensure that the sample represents water from the aquifer rather 
than stagnant water within the well bore; The time-series samples were collected at nearly every 
well-bore volume for 10 to 15 bore volumes and analyzed for tritium, strontium-90, chloride, and 

nitrate. Results of this study found no detection of strontium-90 in any of the three wells (ESP 
1996b). Eight samples were analyzed from Test Well 3, 14 from Test Well 4, and 13 from Test Well 
8. Test Wells 3, 4, and 8 were then sampled four times during 1996, with no strontium-90 detected. 

During this period, extra sampling was also carried out for three test wells at TA-49. MDA AB at TA-
49 was the site of underground nuclear weapons testing from 1959 to 1961. The tests involved high 
explosives and fissionable material insufficient to produce a nuclear reaction (Purtymun and Stoker 
1987). DT-5A was sampled twice in 1994, three times in 1997; DT-9 was sampled twice in 1996 and 
twice in 1997; DT-10 was sampled twice in 1995, 1996, and 1997. No strontium-90 was detected in 
the samples. 
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Table 7. Total Number of Regional Aquifer Water Supply 
Well Strontium-90 Analyses by USGS, LANL, and NMED 

Station No. of Samples Date Range 
Guaje Field, Former Wells 
G-1 6 07/12/76 11111198 
G-2 6 07/12/76 06/08/98 
G-3 2 07/12/76 02/28/80 
G-4 3 07/12/76 06/25/97 
G-5 5 07/12/76 11111198 
G-6 7 07/12/76 06/08/98 
Total 29 

Guaje Field, Current Wells 
G-lA 9 07/12/76 06/08/93 
G-2A (GR-2) 6 03/02/98 03/12/98 
G-3A (GR-3) 10 05/06/98 05/07/98 
G-4A (GR-4) 6 04/09/98 04117/98 
G-5A (GR-1) 10 07/31198 08/03/98 
Total 41 

Fonner Los Alamos Field 
LA-lA 3 05/18/93 05/24/95 
LA-lB 8 03118/65 10/06/97 
LA-2 3 07/09/76 05/12/93 
LA-3 2 07/09/76 02/28/80 
LA-4 2 07/09/76 02/.28/80 
LA-5 9 07/09/76 08/05/98 
LA-6 2 09/23/65 02/28/80 
Total 29 

Otowi Field 
0-1 10 12117/96 11112/98 
0-4 4 04/28/94 11112/98 
Total 14 

Pajarito Mesa Field 
PM-1 8 07/12/76 06/08/98 
PM-2 10 07/12/76 06/08/98 
PM-3 12 07112/76 06/08/98 
PM-4 5 08/18/93 07/27/98 
PM-5 6 08/18/93 06/08/98 
Total 41 
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Table 8. Total Number of Regional Aquifer Spring and Test 
Well Strontium-90 Analyses by USGS, LANL, and NMED 1 

Station No. of Samples Date Range 
Otowi Spring 2 07/08/96 
Spring 1 11 10/07/80 
Spring 2 9 10/07/80 
Spring 3 9 10/0 7/80 
Spring 3A 9 1 0/07/80 
Spring JAA 6 10/07/80 
Spring 3B 5 10/07/80 
Spring 4 7 1 0/0 7/80 
Spring 4A 15 06/07/65 
Spring 5 9 l 0/07/80 
Spring SA 9 10/07/80 
Spring 5AA 2 10/08/80 
Spring 5B 3 09/09/92 
Spring 6 7 10/08/80 
Spring 6A 6 10/08/80 
Spring 7 7 10/08/80 
Spring 8 5 l 0/08/80 
Spring 8A 10 10/08/80 
Spring 8B 3 09/30/94 
~pring 9 9 10/08/80 
Spring9A 10 10/08/80 
Spriag 9B 4 l0/08/~0 

Spring 10 5 10/09/80 
Total 162 

Test Well 1 10 03/03/80 
Test Well 1A 1 12 04/07/76 
Test Well 2 8 02115/80 
Test Well2A: 15 06/08/65 
Test Well 3 26 04/07/76 
Test Well4 29 06/09/65 
Test Well 8 31 12/16/60 
Total 131 

Test Well DT-10 12 03/06/80 
Test Well DT-5A 11 04/07176 
Test Well DT-9 12 03/17/80 
Total 35 

09/08/98 
09/28/98 
09/28/98 
11118/97 
09/28/98 
11118/97 
09/27/94 
09/28/98 
09/29/98 
09/29/97 
09/29/98 
10/08/91 
09112195 
09/29/98 
09/29/97 
09/29/97 
L 0/08/96 
09/29/98 
09/30/97 
09/?-0/97 
09/30/1)8 
09/30/98 
09/30/98 

09/01/98 
05/29/98 
12/11197 
09/01198 
09/01/98 
09/01/98 
09/02/98 

11/06/98 
11105/98 
11105/98 

Two wells sample the intermediate perched zone in Pueblo Canyon. 
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Table 9. Maximum Regional Aguifer1 Strontium-90 Sam~le Values from 1960 to 1998 
Station Date Value Uncertaint_y Detect?2 Data Source 

Test WellS 04/12/76 9.4 1.6 Detect LANL 
Test Well1A 1 03/30/81 3.3 0.8 Detect LANL 
Test Well DT-5A 09/23/91 3.0 0.9 Detect LANL 
Test Well3 06/02/94 35.1 2.2 Detect LANL 
Test Well4 06/20/94 6.6 1.0 Detect NMED 
Test Well4 06/20/94 6.2 3.4 ND LANL 
Spring 8 09/30/94 19.7 3.8 Detect LANL 
G-1A 06/12/95 7.4 3.5 ND LANL 
G-1A 06/12/95 3.9 0.7 Detect LANL 
PM-1 06112/95 4.6 10.8 ND LANL 
PM-2 06/12/95 6.6 18.2 ND LANL 
Spring 9B 09/12/95 5.1 0.7 Detect LANL 
G-1 12/08/97 5.2 1.4 Detect LANL 
10ne well samples the intermediat<! perched zone in Pueblo Canyon. 
2ND- nondetect; Detection defined as value~ 3 X one sigma uncertainty and ~ detection limit of 3 pCi/L. 

Water Supply Strontium-90 SampliPg during 2000 

In 2000, the Laboratory sampled water supply wells for several contaminants of concern, including 
strontium-90. The frequency of monitoring varied from annually to monthly, depending on the 
contaminant and sampling location. Beginning in 2000, the Laboratory obtained detection limits of 
0.2 to 0.5 pCi/L for strontium-90 analysis of water supply and regional aquif~r test well samples. 
These values range from 2. 5% to 6.25% of the 8 pCiiL EPA drinking water MCL. 

All Los Alamos water supply wells were sampled at 1edst quarterly for strontium-90 in 2000. Tables 
10 through 12 compile the quarterly strontium-90 results by well field. All analyses were 
nondetections, with two exceptions. Strontium-90 was initially detected in samples from Otowi-1 
and G-3A. Reanalysis of the original samples and subsequent sampling at both wells have not 
confirmed either of the detections of strontium-90. The detection for Otowi-! occurred in a 
laboratory duplicate analysis; strontium-90 was not detected in the original analysis. 

These apparent detections in water supply wells and other regional aquifer water samples are more 
likely caused by analytical outliers than the presence of strontium-90 in groundwater, as the 
measurements are not repeatable. Based on 25 years of environmental monitoring, there is no 
reliable and consistent evidence that strontium-90 has appeared in the regional aquifer. 

Strontium-90 Results from Hydrogeologic Workplan Wells 

In March 1998, NMED approved a comprehensive hydrogeologic characterization work plan for the 
Laboratory. The Hydrogeologic Workplan (LANL 1998) was developed partially in response to 
NMED's denial of the Laboratory's Resource Conservation and Recovery Act (RCRA) groundwater 
monitoring waiver demonstrations. The plan proposes a multiyear drilling and hydrogeologic 
analysis program to characterize the Pajarito Plateau and to assess the potential for groundwater 
contamination from waste disposal operations. 
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Table 10. Guaje Well Field CY 2000 Strontium -90 Sampling Results (pCi/L)1 

Location Sample Code2 Result 1-Sigma MDA Detect? 3 

G-1A 
G-1A 
G-1A 
G-1A 
G-1A 
G-1A 

G-2A 
G-2A 
G-2A 
G-2A 
G-2A 
G-2A 
G-2A 

G-3A 
G-3A 
G-3A 
G-3A 
G-3A 
G-3A 
G-3A 
G-3A 
G-3A 
G-3A 

G-4A 
G-4A 
G-4A 
G-4A 
G-4A 
G-4A 
G-4A 
G-4A 

Date Uncertainty 
03/07 UF CS 0.02 0.04 
08114 UF CS 0.02 0.22 
08114 UF CS -0.02 0.15 
08/14 UF CS 0.03 0.04 
11115 UF CS 0.14 0.07 
11115 UF DUP 0.03 0.05 

03/07 
03/07 
06/20 
08/14 
08114 
08114 
11115 

03/06 
06/20 
06/20 
08/03 
08/03 
08/03 
08/14 
08114 
08/14 
l1/l5 

03/06 
06/20 
08/14 
08/14 
08114 
08115 
11115 
11/15 

UF 
UF 
UF 
UF 
UF 
UF 
UF 

UP 
UF 
IJF 
UF 
UF 
UF 
UF 
UF 
UF 
UF 

UF 
UF 
UF 
UF 
UF 
UF 
UF 
UF 

cs 
DUP 
cs 
cs 
cs 
cs 
cs 

cs 
cs 
RE 
cs 

DUP 
cs 
cs 
cs 
cs 
cs 

cs 
cs 
cs 

DUP 
cs 
cs 
cs 
cs 

0.03 
0.03 
0.05 

-0.07 
0.05 

-0.04 
0.00 

0.01 
0.17 

-0.01 
0.07 
0.04 
0.01 

-0.09 
-0.04 
0.02 

-0.09 

0.01 
0.00 
0.03 

-0.06 
0.06 

-0.05 
-0.01 
-0.07 

0.04 
0.04 
0.04 
0.22 
0.17 
0.04 
0.07 

0.04 
0.04 
0.03 
0.33 
0.20 
0.04 
0.22 
0.15 
0.04 
0.05 

0.04 
0.04 
0.12 
0.16 
0.22 
0.04 
0.05 
0.07 

0.13 
0.38 
0.26 

0.23 
0.16 

ND 
ND 
ND 
ND 
ND 
ND 

0.13 ND 
0.13 ND 
0.13 ND 
0.38 ND 
0.28 ND 

ND 
0.24 ND 

0.12 ND 
0.13 Detect 
0.10 ND 
0.56 ND 
0.34 ND 
0.14 ND 
0.39 ND 
0.26 ND 

ND 
0.19 ND 

0.13 ND 
0.13 ND 
0.21 ND 
0.27 ND 
0.37 ND 

ND 
0.19 ND 
0.24 ND 

1Three columns are listed: the first is the analytical result, the second is the radioactive counting uncertainty 

(I standard deviation), and the third is the analytical laboratory measurement-specific minimum 
detectable activity. 

'Codes: UF- unfiltered; F- filtered; CS- customer sample; DUP- laboratory duplicate. 
3ND- nondetect; Detection defined as analytical result 2: 3 X one sigma uncertainty and 2: minimum 

detectable activity . 
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Table 11. Otowi Well Field CY 2000 Strontium-90 Sam~ling Results 1 

Location Sample Code2 Result 1-Sigma MDA 
Date Uncertainty 

0-1 06/21 UF cs 0.07 0.05 0.16 
0-1 06/21 UF DUP 0.19 0.05 0.15 
0-1 06/21 UF RE 0.02 0.03 0.11 
0-1 08/03 UF cs 0.03 0.43 0.74 
0-1 08/03 UF DUP -0.04 0.32 0.57 
0.-1 08/03 UF cs 0.07 0.04 0.13 
0-1 08/03 UF cs 0.23 0.14 0.23 
0-1 08/03 UF cs -0.10 0.39 0.68 
0-1 08/03 UF cs -0.09 0.05 0.1? 
0-1 08/14 UF cs -0.03 0.15 0.~5 

0-1 03/14 UF cs -0.01 0.05 
0-1 \)8/14 UF cs 0.01 :-1.05 
0- t 08/14 UF DUP 0.00 0.05 
0-l 1 t/15 OF cs -0.09 0.07 0.24 

0-4 06/21 UF cs 0.07 0.05 0.16 
0-4 06/21 UF DUP 0.14 0.05 0. i 5 
0-4 08/14 UF cs 0.05 0.11 0. i 9 
0-4 08/14 UF cs 0.05 0.04 
0-4 11115 UF cs -0.09 0.08 0.29 

1Three columns are listed: the first is the analytical result, the second is the radioactive counting uncertainty 

(1 standard deviatio.<), and the third is the analytical laboratory measurement-specific minimum detectable 
activity. 

2Codes: UF- unfiltered; F- filtered; CS- customer sample; DUP-Iaboratory duplicate. 
3ND- nondetect; Detection defined as analytical result;::. 3 x one sigma uncertainty and;::. minimum 

detectable activity . 

Detect?3 

ND 
Detect 

ND 
ND 
ND 
ND 
1\:"D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 



Table 12. Pajarito Mesa Well Field CY 2000 Strontium-90 Sam~ling Results 1 

Location Sample Code2 Result 1-Sigma MDA Detect? 3 

Date Uncertaint~ 

PM-1 02114 UF cs 0.01 0.03 ND 
PM-1 06/20 UF cs 0.04 0.05 0.15 ND 
PM-1 08/14 UF cs -0.02 0.12 0.20 ND 
PM-1 08114 UF cs -0.04 0.05 ND 
PM-1 11115 UF cs -0.07 0.05 0.17 ND 

PM-2 02/14 UF cs 0.00 0.04 ND 
PM-2 06/20 UF cs 0.13 0.05 0.16 ND 
PM-2 08/14 UF cs -0.07 0.21 0.37 ND 
PM-2 ()8/ 14 UF cs 0.11 0.15 0.24 ND 
PM-2 08/14 UF cs 0.03 0.05 ND 
PM-2 11/15 UF cs -0.05 0.06 0.20 ND 

PM-3 06/21 UF cs 0.10 0.04 0.13 ND 
PM-3 06/21 UF RE 0.01 0.04 0.12 ND 
PM-3 08/14 UF cs 0.09 0.23 0.39 ND 
PM-3 08/14 UF cs -0.12 0.13 0.22 ND 
PM-3 08114 UF cs 0.05 0.05 "ND 
PM-3 11/15 UF cs -0.02 0.04 0.15 ND 

PM-4 %/21 UF cs 0.09 0.04 0.13 ND 
PM-4 06/21 UF RE 0.05 0.03 0.10 ND 
PM-4 08/03 DF cs -0.11 0.05 0.16 ND 
PM-4 08/03 UF cs 0.22 0.40 0.68 ND 
PM-4 08/14 UF cs 0.09 0.23 0.39 NO 
PM-4 08/14 UF cs -0.17 0.16 0.28 ND 
PM-4 08114 UF cs -0.02 0.04 ND 
PM-4 11/15 UF cs -0.03 0.06 0.21 ND 

P~'l-5 02/14 UF cs 0.03 0.04 ND 
PM-5 06/20 UF cs 0.06 0.04 0.13 ND 
PM-5 08/14 UF cs 0.06 0.22 0.36 ND 
?M-5 08/14 UF cs -1.22 0.14 0.21 ND 
PM-5 08/14 UF cs -0.02 0.05 ND 
PM-5 08/14 UF DUP 0.10 0.06 ND 
PM-5 11/15 UF cs 0.04 0.06 0.20 ND 

1Three columns are listed: the first is the analytical result, the second is the radioactive counting uncertainty 

(I standard deviation), and the third is the analytical laboratory measurement-specific minimum detectable 

activity. 

;'Codes: UF- unfiltered; F- filtered; CS- customer sample; DUP- laboratory duplicate. 
3ND- nondetect; Detection defined as analytical result~ 3 x one sigma uncertainty and ~ minimum 

detectable activity. 
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As of early 2001, eight regional aquifer wells and one intermediate-depth well had been completed 
and sampled under the Hydrogeologic Workplan (Figure 10). These wells are R-9, R-12, R-25, R-15, 
R-31, R-9i, R-19, R-22, and R-7. Water samples are collected during drilling in some wells (borehole 
samples). Borehole samples may be less reliable because they may not come from discrete zones and 
may include material introduced by the drilling process. Once the wells are completed (that is, casing 
and well screens are installed), collection of four sets of samples rounds out the groundwater 
characterization phase for that well. 

Only one strontium-90 detection has occurred in samples collected from these wells to date. This 
was in a borehole water sample (not from a completed well) from R-9, located at the eastern 
Laboratory boundary in Los Alamos Canyon. The unfiltered water sample from a perched zone in 
basalt at 180 ft depth gave a strontium-90 activity of 0.47 ± 0.14 pCi/L. Subsequent sampling of this 
zone in the completed R-9i well has yielded no detection of strontium-90, with a detection limit of 
0.5 pCi/L (P. Longmire, personal communication, 2001). 

CONCLUSIONS 

Since the early 1980s, the Laboratory has decreased the number of locations where radioactive 
effluents are discharged to the environment. In addition, the total strontium-90 activity contained in 
Laboratory discharges has decreased significantly. Much of the strontirnn-90 released by the 
Laboratory is still present in surface sediments near the discharge locations in Acid Canyon, Los 
Alamos Canyon, and Mortandad Canyon, so strontium-90 hwels in adjacent shallow groundwater 
and surface water at the Laboratory have remained elevated. The Laboratory now discharges 
strontium-90 as liquid effiuent only into Mortandad Canyon, from theTA-50 RL\VTF. 

Strontium-90 activities in the 1990s continued to exceed the EPA MCL of 8 pCi/L in surface water or 
shallow groundwater in Acid Canyon, Los Alamos Canyon, and Mortandad Canyon, where the 
Laboratory has discharged radioactive liquid effluents. Strontium-90 activities in surface and shallow 
canyon-bottom groundwater have exceeded the applicable DOE uncontrolled area DCGs of 300 pCi/ 
L (before 1985) or 1 ,000 pCi/L (after 1985) in these three canyons. In the late 1960s, the strontium-
90 activity in DP Canyon surface water exceeded the DOE controlled area DCG of 10,000 pCi/L. 
Effluents discharged into Ten Site Canyon, a tributary of Mortandad Canyon, exceeded the DOE 
controlled area DCG of 10,000 pCi/L in 1956 and 1957. 

Based on 25 years of enviromnental monitoring, there has been no strontium-90 impact on the 
regional aquifer, which supplies drinking water to Los Alamos County. Strontium-90 appears to have 
been occasionally detected in regional aquifer water supply or test wells beneath areas of past and 
present liquid effluent discharges. Were strontium-90 present in groundwater, it should be regularly 
detected because a steady supply is maintained in the adjacent water as strontium-90 desorbs from 
soils. These apparent detections are more likely the result of analytical outliers than the presence of 
strontium-90 in groundwater, as the measurements have not been repeated. At values near the 
analytical detection limit, it is difficult to determine whether an analyte has been detected in an 
individual sample. Therefore it is important to base a conclusion of whether or not an analyte is 
present on a large number of samples and to establish an analytical detection limit at a value 
substantially below any regulatory or health-related limits. Beginning in 2000, for water supply and 
regional aquifer samples, Los Alamos has obtained detection limits for strontium-90 analysis of 0.2 
to 0.5 pCi/L, or 2.5% to 6.25% of the 8 pCi/L EPA drinking water MCL. 
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Although no strontium-90 has been found in existing regional aquifer monitoring or water supply 
wells, concern over possible impact on the regional aquifer has prompted DOE and the Laboratory to 
embark on an expanded groundwater characterization program at Los Alamos, known as the 
Hydrogeologic Workplan (LANL 1998). 
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The New Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) and 
the Ground Water Quality Bureau (GWQB) have developed this soil screening guidance 
(SSG) for internal department use for corrective action programs. The SSG discusses the 
methodology used to derive chemical-specific soil screening levels (SSLs). In addition, 
guidance is provided to assist in identifying and evaluating appropriate exposure pathways 
and receptors. Finally, this document provides generic SSLs for chemicals commonly found 
at contaminated sites based on default exposure parameters under residential and non
residential land-use scenarios. 

The SSG provides site managers with a framework for developing and applying the SSLs, 
and is likely to be most useful for determining whether areas or entire sites are contaminated 
to an extent that warrants further investigation. It is intended to assist and streamline the 
site investigation and corrective action process by focusing resources on those sites or areas 
that pose the greatest risk to human health and the environment. Implementation of the 
methodologies outlined within this SSG may significandy reduce the time necessary to 
complete site investigations and cleanup actions at certain sites, as well as improve the 
consistency of these investigations. 

Between various sites there can exist a wide spectrum of contaminant types and 
concentrations. The level of concern associated with those concentrations depends on 
several factors, including the likelihood of exposure to levels of potential concern to human 
health or to ecological receptors. At one end of the spectrum are levels that clearly warrant a 
response action; at the other end are levels that are below regulatory concern. Appropriate 
cleanup goals for a site may fall anywhere within this range depending on site-specific 
conditions. It is important to note that SSLs do not in themselves represent cleanup 
standards, and the SSLs alone do not trigger the need for a response action or define 
"unacceptable" levels of contamination in soil. Screening levels such as SSLs identify the 
lower end of this spectrum -levels below which there is generally no need for further 
concern-provided the conditions associated with the development of the SSLs are 
consistent. 

1.1 ORGANIZATION OF THE DocuMENT 

The NMED SSG is organized into five major sections with supporting appendices. The 
remainder of Section 1 addresses the purpose of the NMED SSLs and outlines the scope of 
the document. Section 2 outlines the receptors, exposure pathways, and exposure 
assumptions used in calculating the NMED SSLs. It also discusses the risk levels on which 
the SSLs are predicated and presents the SSL model assumptions. Finally, Section 2 
discusses site assessment/ characterization activities that should be completed prior to 
comparing site contaminant concentrations with SSLs. These activities include development 
of data quality objectives, conducting site sampling, preparation of a preliminary conceptual 
site model (CSM), and identification of contaminants of potential concern (COPCs). 
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Section 3 provides a detailed description of the process used to develop pathway-specific 
SSLs. Included in this section is a discussion of the human health basis for the SSLs, 
additive risk, and acute exposures. Additional topics discussed in Section 3 include chemical 
specific parameters used to develop the SSLs and calculating volatilization factors, particulate 
emission factors and soil saturation limits. Section 4 presents methodologies for assessing 
the potential for migration of contaminants to groundwater from contaminated soil in 
concert with generic and site-specific leaching models. Finally, Section 5 addresses special 
use considerations for addressing contaminant concentrations in soil and notes specific 
problems that can arise when applying the SSLs to specific sites. Generic SSLs for 
contaminants that have Water Quality Control Commission (WQCC) Standards for ground 
water in the State of New Mexico are presented in Table A-1 of Appendix A. In addition, 
Table A-l also includes additional compounds which are some of the RCRA regulated 
constituents. Table A-2 of Appendix A presents the default exposure factor values used in 
the generation of the NMED SSLs. Physical-chemical values in the calculation of the SSLs 
are presented in Table B-1 of Appendix B. Toxicity criteria are presented in Table C-1 of 
Appendix C. 

1.2 ScoPE OF THE SOIL ScREENING GUIDANCE 

The SSG incorporates readily obtainable site data and utilizes methods from various United 
States Environmental Protection Agency (US EPA) risk assessment guidance and derives 
site-specific screening levels for selected contaminants and exposure pathways. Key 
attributes of the SSG include default values for generic SSLs where site-specific information 
is unavailable, and the identification of parameters for which site-specific information is 
needed for the development of site-specific SSLs. The goal of the SSG is to provide a 
consistent approach for developing site-specific SSLs for evaluating facilities under the 
auspices of the corrective action process within NMED. 

The NMED SSLs are generally based on a 1 o-s target risk for carcinogens, or a hazard 
quotient of 1 for noncarcinogens. In instances where an individual contaminant has the 
capacity to elicit both types of responses, the SSLs preferentially report the screening value 
representative of the lowest (most stringent) contaminant concentration in environmental 
media. SSLs for migration to groundwater are based on (in order of preference): State of 
New Mexico Water Quality Control Commission (WQCC) standards, US EPA Region 9 
Preliminary Remediation Goals (PRGs) for tap water (modified to reflect a target risk of 10-5 

in instances where the PRG is based on a carcinogenic endpoint), maximum contaminant 
levels (MCL), and nonzero maximum contaminant level goals (MCLG). As such, the 
NMED SSLs serve as a generic benchmark for screening level comparisons of contaminant 
concentrations in soil. NMED anticipates that the SSLs will be used as a tool to facilitate 
prompt identification of those contaminants and areas that represent the greatest risks to 
human health and the environment. While concentrations above the NMED SSLs 
presented in this document do not automatically designate a site as "contaminated" or 
trigger the need for a response action, detected concentrations in site soils exceeding 
screening levels suggest that further evaluation is appropriate. Further evaluation may 
include additional sampling to further characterize the nature and extent of contamination, 
consideration of background levels, reevaluation of contaminants of potential concern 
(COPCs) or associated risk and hazard using site-specific parameters, and/ or a reassessment 
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of the assumptions associated with the generic SSLs (e.g., appropriateness of route-to-route 
extrapolations, use of chronic toxicity values to evaluate childhood and construction-worker 
exposures). 

1.2.1 Exposure Pathways 

A complete exposure pathway consists of (1) a source, (2) a mechanism of contaminant 
release, (3) a receiving or contact medium, ( 4) a potential receptor population, and (5) an 
exposure route. All five elements must be present for the exposure pathway to be 
considered complete. 

SSLs have been developed for use in evaluating three discrete exposure scenarios 
re~presenting a variety of potential land uses: residential, commercial/industrial, and 
construction. The SSG presents lists of potential pathways for each scenario, though these 
lists are not intended to be exhaustive. Instead, each list represents a set of typical exposure 
pathways likely to account for the majority of exposure to contaminants in soil at a given 
site. These include: 

• 
• 
• 
• 

Direct (or incidental) ingestion of soil 
Dermal contact with soil 
Inhalation of volatiles and fugitive dusts from contaminated soil 
Migration of chemicals through soil to an underlying potable aquifer or water
bearing unit 

Under some site-specific situations, additional complete exposure pathways may be 
identified. In these cases, a site-specific evaluation of risk is warranted in which additional 
exposure pathways can be considered. If other land uses and exposure scenarios are 
determined to be more appropriate for a site (e.g., Native American land use), the exposure 
pathways addressed in this document should be modified accordingly or a site-specific risk 
assessment should be conducted. Early identification of the need for additional information 
is important because it facilitates development of a defensible sampling and analysis strategy. 

The exposure pathways evaluated, by land-use scenario, are presented in Table 1-1. 

Table 1-1 

Exposure Pathways Evaluated in Soil Screening Guidance 
Potential Exposure Pathway Residential Commercial/industrial Construction 
Direct ingestion i5 i5 i5 

Dermal contact i5 i5 i5 

Inhalation of volatiles outdoors i5 i5 i5 

Inhalation of fugitive dusts outdoors i5 i5 i5 

Inhalation of volatiles indoors i5 

1.2.2 Exposure Assumptions 

SSLs represent risk-based concentrations in soil derived from equations combining exposure 
assumptionswith toxicity criteria developed by US EPA (US EPA, 2000a and 1997a). The 
models and assumptions used were developed to be consistent with the Superfund concept 
of "reasonable maximum exposure" (US EPA, 1989). This is intended to provide an upper-
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bound estimate of chronic exposure by combining both average and conservative (i.e., 90th 
to 95th percentile) values in the calculations. The default intake and duration assumptions 
presented here are intended to be protective of all potentially exposed populations for each 
land use consideration. Exposure point concentrations in soil should reflect either directly 
measured or estimated values using fate and transport models. An average concentration is 
typically used where the focus is on estimating long-term, chronic exposures and there are 
sufficient site data to allow for an accurate estimation of the mean. Where the potential for 
acute toxicity may be of concern, estimates based on the maximum exposure may be more 
appropriate. 

The resulting estimate of exposure is then compared with chemical-specific toxicity criteria. 
To calculate the SSLs, the exposure equations and pathway models are rearranged to 
backcalculate an "acceptable level" of a contaminant in soil corresponding to a specific level 
of target risk or hazard. 

1.2.3 Target Risk and Hazard 

Target risk and hazard levels for human health are risk management-based criteria for 
carcinogenic and non-carcinogenic responses, respectively, to determine (1) whether site
related contamination poses an unacceptable risk to human health and requires corrective 
action or (2) whether implemented corrective action(s) sufficiently protects human health. If 
an estimated risk or hazard falls within the target range, the risk manager may conclude that 
a site does not pose an unacceptable risk. This decision should take into account the degree 
of inherent conservatism or level of uncertainty associated with the site-specific estimates of 
risk and hazard. An estimated risk that exceeds these targets, however, does not necessarily 
indicate that the current conditions are not safe or that they present an unacceptable risk. 
Rather, a site risk calculation that exceeds a target value may simply indicate the need for 
further evaluation or refinement of the exposure model. 

For cumulative exposure via the ingestion, inhalation, and dermal pathways, toxicity criteria 
are used to calculate an acceptable level of contamination in soil. SSLs are based on a 
carcinogenic risk level of one-in-one-hundred-thousand (1 x 10-5

) and a non-carcinogenic 
hazard quotient of 1. A carcinogenic risk level is defined as the incremental probability of an 
individual developing cancer over a lifetime as a result of exposure to a potential carcinogen. 
The non-carcinogenic hazard quotient assumes that there is a level of exposure below which 
it is unlil{ely for even sensitive populations to experience adverse health effects. 

1.2.4 SSL Model Assumptions 

The models used to calculate inhalation exposure and protection of groundwater based on 
potential migration of contaminants in soil are intended to be utilized at an early stage in the 
site investigation process when information regarding the site may be limited. For this 
reason, the models incorporate a number of simplifying assumptions. For instance, the 
models assume an infinite contaminant source, i.e. a constant concentration is maintained 
for the duration of the exposure period. Although this is a highly conservative assumption, 
finite source models require accurate data regarding source size and volume. Such data are 
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unlikely to be available from limited sampling efforts. The models also assume that 
contamination is homogeneous throughout the source and that no biological or chemical 
degradation occurs. Where sufficient site-specific data are available, more-detailed finite
source models may be used in place of the default assumptions presented in this SSG. 

2. DEVELOPMENT OF PATHWAY SPECIFIC SOIL SCREENING LEVELS 

The following sections present the technical basis and limitations used to calculate SSLs for 
residential, commercial/industrial, and construction land use scenarios. The equations used 
to evaluate inhalation and migration to groundwater include a number of easily obtainable 
site-specific input parameters. Where site-specific data are not available, conservative default 
values are presented. The equations used are presented in Sections 2.2 and 2.3. Generic 
SSLs calculated for 133 chemicals, using these default values, are presented in Table A-1 of 
Appendix A. 

2.1 HUMAN HEALTH BAsiS 

The toxicity criteria used for calculating the SSLs are presented in Table C-1 of Appendix C. 
The primary sources for the human health benchmarks are US EPA's Integrated Risk 
Information System (IRIS) (US EPA, 2000a), the Health Effects Assessment Summary 
Tables (HEAST) (US EPA, 1997a), and US EPA's National Center for Environmental 
Assessment (NCEA). Additional sources include the minimal risk levels (MRLs) developed 
by the Agency for Toxic Substances and Disease Registry (ATSDR). For soil ingestion, 
inhalation of volatile organic compounds (VOCs) and fugitive dusts, and dermal contact, the 
NMED SSLs correspond to a 1 o-5 level for carcinogens and/ or a hazard quotient of 1 for 
noncarcinogens, whichever is lower (i.e., more protective). 

2.1.1 Additive Risk 

It is important to note that no consideration is provided in the calculation of individual 
NMED SSLs for additive risk when exposures to multiple chemicals occur. The SSG 
addresses this issue in Section 5. Because the NMED SSLs for carcinogenic effects 
correspond to a 10-5 risk level individually, exposure to multiple contaminants may result in a 
cumulative site risk that is above the anticipated risk management range. While carcinogenic 
risks of multiple chemicals are simply added together, the issue of additive hazard is more 
complex for noncarcinogens because of the theory that a threshold exists for 
noncarcinogenic effects. This threshold is defined as the level below which adverse effects 
are not expected to occur, and represents the basis for the reference dose (RID) and 
reference concentration (RfC). Since adverse effects are not expected to occur at the RID or 
RfC and the SSLs are derived by setting the potential exposure dose to the RID or RfC, the 
SSLs do not address the risk of exposure to multiple chemicals at levels where the individual 
chemicals alone would not be expected to cause any adverse effects. In such cases, the SSLs 
may not provide an accurate indicator for the likelihood of harmful effects. However, 
noncarcinogenic effects should only be considered additive for those chemicals with the 
same toxic endpoint and/ or mechanism of action. The sources provided in Section 2.1 
should be consulted to determine the endpoint and/ or target organ system prior to 
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attempting to evaluate the additive health effects resulting from simultaneous exposure to 
multiple contaminants. 

Additivity of the SSLs is further complicated by the fact that not all of the SSLs are based on 
toxicity. SSLs for certain volatile chemicals are determined based on a ceiling limit 
concentration termed the soil saturation limit (and denoted as C,.J above which these 
chemicals may occur as nonaqueous phase liquids (NAPLs) in soil. This is discussed further 
in Section 3.2. Further, for certain inorganic and semivolatile organic compounds (SVOCs) 
that exhibit relatively low toxicity, a non risk-based maximum concentration of 105 mg/kg is 
given when the risk-based SSL exceeds that level. These are noted as "max" in the tables. 

2.1.2 Acute Exposures 

The exposure assumptions used to develop the SSLs are based on a chronic exposure 
scenario and do not account for situations where high-level exposures may result in acute 
toxic effects. Such situations may arise when contaminant concentrations are very high, or 
may result from specific site-related conditions and/ or behavioral patterns (i.e., pica 
behavior in children). Such exposures may be of concern for those contaminants that 
primarily exhibit acute health effects. Toxicological information regarding cyanide and 
phenol indicate that acute effects may be of concern for children exhibiting pica behavior. 
Pica is typically described as a compulsive craving to ingest non-food items (such as clay or 
paint). Although it can be exhibited by adults as well, it is typically of greatest concern in 
children because they often exhibit behavior (e.g., outdoor play activities and greater hand
to-mouth contact) that results in greater exposure to soil than for a typical adult. In 
addition, children also have a lower overall body weight relative to the predicted intake. 

2.1.3 Route-to-Route Extrapolation 

As of January 1991, IRIS and NCEA databases no longer present RIDs or SFs for the 
inhalation route. These criteria have been replaced with RfCs for noncarcinogenic effects 
and unit risk factors (URFs) for carcinogenic effects. However, for the purposes of 
estimating risk and calculating risk-based concentrations, inhalation reference doses (RID;) 
and inhalation slope factors (SF;) are preferred. Route-to-route extrapolations were also 
frequently used when there were no toxicity values available for a given route of exposure. 
However, route extrapolations were not performed for inorganics due to portal of entry 
effects and known differences in absorption efficiency between the oral and dermal routes of 
exposure. To calculate an RIDi from an RfC, the following equation and assumptions may 
be used for most chemicals: 

RID. 
I 

mg 3 20m3 1 
RfC(mg/m )x--x --

day 70kg (kg- day) 

The SFi was calculated from the URF using the following equation and assumptions: 
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( 
3 ) day 10

3 
ug 

URF m /mg x --3 x 70kg x ---=-
20m mg 

An additional route extrapolation is the use of oral toxicity values for evaluating dermal 
exposures. Because no toxicity data are presendy available for evaluating dermal exposure to 
contaminants, US EPA has developed a methodology for use in dermal assessments. Most 
oral RIDs and cancer slope factors are based on an administered dose while dermal 
equations estimate an absorbed dose. Gastrointestinal and pulmonary absorption of many 
chemicals is typically much greater than absorption through intact skin. Thus, for evaluating 
the effects of dermal exposure to contaminants in soil, the oral toxicity value should be 
adjusted from an administered dose to an absorbed dose by accounting for the absorption 
efficiency of the chemical. Assuming 100 percent absorption via the oral exposure route 
may result in an overestimation of the absorbed dose, resulting in an overestimation of the 
dose at the site of toxic injury and underestimating the actual potency of the chemical to 
exert an observed effect. The magnitude of the underestimation is inversely proportional to 
the true oral absorption of the compound. Based on the current guidance (US EPA, 2000b), 
the only chemical for which an adjustment is recommended is cadmium. An oral absorption 
efficiency of 5 percent is assumed for cadmium which leads to an estimated dermal reference 
dose (RIDJ of 0.000025 mg/kg-day. 

2.1A Direct Ingestion 

Exposure to contaminants through incidental ingestion of soil can result from the 
inadvertent consumption of soils adhering to the hands, food items, or objects that are 
placed into the mouth. It can also result from swallowing dust particles that have been 
inhaled and deposited in the mouth and subsequendy swallowed. Commercial/industrial 
and construction workers and residential receptors may inadvertendy ingest soil that adheres 
to their hands while involved in work- or recreation-related activities. Calculation of SSLs 
for direct ingestion are based on the methodology presented in US EPA's Risk Assessment 
Guidance for Superfund (RAGS): Volume I- Human Health Evaluation Manual (Patt B, Development 
f!I'Risk-Based Preliminary Remediation Goals), Interim (US EPA, 1991), Soil Screening Guidance: 
Technical Background Document (US EPA, 1996a), and Supplemental Guidance for Developing Soil 
Screening Levels for Superfund Sites (US EPA, 1999a). 

2.1.5 Dennal Absorption 

Exposure to soil contaminants may result from dermal contact with contaminated soil and 
the subsequent absorption of contaminants through the skin. Contact with soil is most 
likely to occur as a result of digging, gardening, landscaping, or outdoor recreation activities. 
Excavation activities may also be a potential source of exposure to contaminants, particularly 
for construction workers. Calculation of the screening levels for ingestion of soil under the 
residential exposure scenario is based on the methodology presented in EPA's Risk 
Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual (Patt B, 
Development ofRisk-Based Preliminary Remediation Goals), Interim (1991), and Soil Screening 
Guidance: Technical Background Document (US EPA, 1996a). The suggested default input values 
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used to develop the NMED SSLs are consistent with EPA's forthcoming RAGS, PartE, 
Supplemental Guidance for Dermal Risk Assessment (US EPA, 2000a). 

2.1.6 Inhalation of Volatiles and Fugitive Dusts 

EPA toxicity data indicate that risks from exposure to some chemicals via the inhalation 
pathway far outweigh the risk via ingestion or dermal contact; therefore, the NMED SSLs 
have been designed to address inhalation of volatiles and fugitive dusts. To address the 
soil/ sediment -to-air pathways, the SSL calculations incorporate volatilization factors (VF) 
for volatile contaminants and particulate emission factors (PEF) for nonvolatile 
contaminants. The SSLs follow the procedures for evaluating inhalation ofVOCs and 
fugitive dust particles presented in EPA's Risk Assessment Guidance for Superfund: Volume I
Human Health Evaluation Manual (Part B, Development of Risk-Based Preliminary Remediation Goals), 
Interim (US EPA, 1991), Soil Screening Guidance: Technical Background Document (US EPA, 
1996a), Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (US 
EPA, 199 8), and Supplemental Guidance for Developing SoilS creening Levels for Superfund Sites (US 
EPA, 1999a) 0 

VOCs may adhere to soil particles or be present in interstitial air spaces in soil, and may 
volatilize into ambient air. This pathway may be particularly significant if the VOC 
emissions are concentrated in indoor spaces of onsite buildings. For the purpose of 
calculating the NMED SSLs, VOCs are considered those chemicals having a Henry's Law 
constant greater than 1 x 10-5 atm-m3 /mole-°K and a molecular weight less than 200 g/mole. 

Inhalation of contaminants via inhalation of fugitive dusts is assessed using a PEF that 
relates the contaminant concentration in soil/ sediment with the concentration of respirable 
particles in the air due to fugitive dust emissions. It is important to note that the PEF used 
to address residential and commercial/industrial exposures evaluates only windborne dust 
emissions and does not consider emissions from traffic or other forms of mechanical 
disturbance which could lead to a greater level of exposure. The PEF used to address 
construction worker exposures evaluates windborne dust emissions and emissions from 
vehicle traffic associated with construction activities. Therefore, the fugitive dust pathway 
should be considered carefully when developing the CSM at sites where receptors may be 
exposed to fugitive dusts by other mechanisms. The development of the PEF for both 
residential and non-residential land uses is discussed further in Section 3.3. 

2.2 REsiDEN11AL LAND USES 

Residential exposures are assessed based on child and adult receptors. As discussed below, 
the child forms the basis for evaluation of noncarcinogenic effects incurred under residential 
exposures, while carcinogenic responses are modeled based upon age-adjusted values to 
account for exposures averaged over a lifetime. Under most circumstances, onsite 
residential receptors are expected to be the most conservative receptor basis for risk 
assessment purposes due to the assumption that exposure occurs 24 hours a day, 350 days 
per year, extending over a 30 year exposure duration. Table 2-1 provides a summary of the 
exposure characteristics and parameters associated with a residential land use receptor. 
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Summary of the Residential Land Use Receptors 
Exposure Characteristics • Substantial soil exposure (esp. children) 

• High soil ingestion rate (esp. children) 

• Significant time spent indoors 

• Long-term exposure 
Default Exposure Parameters 

Exposure frequency (d/yr) 350 

Exposure duration (yr) 6 (child) 

24 (adult) 

Soil ingestion rate (mg/day) 200 (child) 

100 (adult) 

Body Weight (kg) 15 (child) 

70 (adult) 

Skin surface area exposed (cm2
) 2,800 (child) 

5,700 (adult) 

Skin-soil adherence factor 0.2 (child) 

O.Q7 (adult) 

Air inhalation rate (m3/d) 10 (child) 

20 (adult) 

2.2.1 Residential Receptors 

A residential receptor is assumed to be a long-term receptor occupying a dwelling within the 
site boundaries and thus is exposed to contaminants 24 hours per day, and is assumed to live 
at the site for 30 years (representing the 90th percentile of the length of time someone lives in 
a single location), remaining onsite for 350 days per year. Exposure to soil is expected to 
occur during home maintenance activities, yard work and landscaping, and outdoor play 
activities. Contaminant intake is assumed to occur via three exposure pathways - direct 
ingestion, dermal absorption, and inhalation of volatiles and fugitive dusts. For the 
residential scenario, both adult and child receptors were evaluated because children often 
exhibit behavior (e.g., greater hand-to-mouth contact) that can result in greater exposure to 
soils than those associated with a typical adult. In addition, children also have a lower 
overall body weight relative to the predicted intake. 

Equations 1 and 2 are used to calculate cumulative SSLs for a residential receptor exposed to 
non-carcinogenic and carcinogenic contaminants via all three exposure pathways. Default 
exposure parameters are provided for use when site-specific data are not available. 
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Combined Exposures to Noncarcinogenic Contaminants in Soil 
Residential Scenario 

C= 1HQx BWc X ATn 

[( 
1 IRS ) ( 1 SA x AF x ABS) ( 1 IRA ) ] EF xED --x c + --x c c + --x c 

r c RIDO 106
mg/kg RIDO 106

mg/kg Rfl)i VForPEF 

Parameter 
c 
THQ 
BW., 
ATn 
EF, 
ED, 
IRS, 
RfDo 
SAc 
AF, 
ABS 
IRA, 
RfDr 
VF 
PEF 

Definition (units) 
Contaminant concentration (mg/kg) 
Target hazard quotient 
Body weight, child (kg) 
Averaging time, noncarcinogens (days) 
Exposure frequency, resident (day /yr) 
Exposure duration, child (years) 
Soil ingestion rate, child (mg/ day) 
Oral reference dose (mg/kg-day) 
Dermal surface area, child (cm2/day) 
Soil adherence factor, child (mg/ cm2) 
Skin absorption factor (unitless) 
Inhalation rate, child (m3 /day) 
Inhalation reference dose (mg/kg-day) 
Volatilization factor (m3 /kg) 
Particulate emission factor m3 /k 

Equation 2 
Combined Exposures to Carcinogenic Contaminants in Soil 

Residential Scenario 

Default 
Chemical-specific 

1 
15 

ED X 365 
350 

6 
200 

Chemical-specific 
2,800 

0.2 
Chemical-specific 

10 
Chemical-specific 
See Equation 10 
See E uation 12 

C---~~----~~--T_R_x_A_T~c---~--~--------~ 
- EF [(IFSadj X CSFo) + (SFSadj X ABS X CSF0 ) + (InhFadj X CSF;)] 

Parameter 
c 
TR 
ATe 
EF, 
IFSadi 
CSFo 
SFSadi 
ABS 
InhFadj 
CSFi 
VF 
PEF 

' l06 mg/ kg 106 mg/ kg VF or PEF 

Definition (units) 
Contaminant concentration (mg/kg) 
Target cancer risk 
Averaging time, carcinogens (days) 
Exposure frequency, resident (day /yr) 
Age-adjusted soil ingestion factor ([mg-yr]/[kg-day]) 
Oral cancer slope factor (mg/kg-day>-1 

Age-adjusted dermal factor ([mg-yr]/ [kg-day]) 
Skin absorption factor (unitless) 
Age-adjusted inhalation factor ([m3-yr]/ [kg-day]) 
Inhalation cancer slope factor (mg/kg-day)-1 

Volatilization factor (m3 /kg) 
Particulate emission factor m3 /k 

Default 
Chemical-specific 

1 X 10-5 

25,550 
350 
114 

Chemical-specific 
361 

Chemical-specific 
11 

Chemical-specific 
See Equation 10 
See E uation 12 

Noncarcinogenic contaminants are evaluated based solely on childhood exposures using 
Equation 1. By combining the higher contaminant intake rates with the lower relative body 
weight, "childhood only" exposures lead to a lower, or more conservative, risk-based 
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concentration compared to an adult-only exposure. In addition, this approach is considered 
conservative because it combines the higher 6-year exposure for children with chronic 
toxicity criteria. 

Unlike non-carcinogens, the duration of exposure to carcinogens is averaged over the 
lifetime of the receptor because of the assumption that cancer may develop even after actual 
exposure has ceased. As a result, the total dose received is averaged over a lifetime of 70 
years. In addition, to be protective of exposures in a residential setting, the carcinogenic 
exposure parameter values are age-adjusted to account for exposures incurred in children 
(1-6 years of age) and adults (7-31 years of age). Carcinogenic exposures are age-adjusted to 
account for the physiological differences between children and adults as well as behavioral 
clifferences that result in markedly different relative rates of exposure. Equations 3, 4, and 5 
are used to calculate age-adjusted ingestion, dermal and inhalation factors which account for 
the differences in soil ingestion rate, skin surface area, soil adherence factors, inhalation rate, 
and body weight for children versus adults. The age-adjusted factors calculated using these 
equations were used in Equation 2 to develop generic NMED SSLs for carcinogenic effects. 

Parameter 
IFSacti 
EDc 
IRSc 
BWc 
ED, 
IRS. 
BW. 

Equation 3 
Calculation of Age-Adjusted Ingestion Factor 

ED X IRS (ED - EDC) X IRS. IFS . = c c + _,__, ___ _,___ __ _ 
act1 BW BW 

c a 

Definition (units) 
Age-adjusted soil ingestion factor for carcinogens [(mg-yr)/ (kg-day)] 
Exposure duration, child (years) 
Soil ingestion rate, child (mg/ day) 
Body weight, child (kg) 
Exposure duration, resident (years) 
Soil ingestion rate, adult (mg/ day) 
Body weight, adult (kg) 

11 

Default 
114 

6 
200 

15 
30 

100 
70 



Parameter 
SFSacti 
ED, 
AF, 
SA, 
BW, 
ED, 
AFa 
SA a 

BWa 

Parameter 
InhFactj 
ED, 
I RAe 
BW, 
ED, 
IRA a 
BW. 
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Equation 4 

Calculation of Age-Adjusted Dermal Factor 

SFS . = EDC X AFC X SAC+ (ED,- EDJ X AF. X SA. 
ad, BW BW 

c a 

Definition (units) 
Age-adjusted dermal factor for carcinogens [(mg-yr)l (kg-day)] 
Exposure duration, child (years) 
Soil adherence factor, child (mgl cm2) 
Dermal surface area, child (c~2lday) 
Body weight, child (kg) 
Exposure duration, resident (years) 
Soil adherence factor, adult (mgl cm2) 
Dermal surface area, adult (cm2lday) 
Bod wei ht, adult 

Equation 5 
Calculation of Age-Adjusted Inhalation Factor 

Ed xiRA (ED -ED )xiRA InhF = c c + r c a 

•di BW BW 
c a 

Definition (units) 
Age-adjusted inhalation factor for carcinogens [(mg-yr)l (kg-day)] 
Exposure duration, child (years) 
Inhalation rate, child (m3 I day) 
Body weight, child (kg) 
Exposure duration, resident (years) 
Inhalation rate, adult (m3 I day) 
Bod wei ht, adult 

Default 
361 

6 
0.2 

2,800 
15 
30 

0.07 
5,700 

70 

Default 
11 
6 

10 
15 
30 
20 
70 

2.3 NON-RESIDENllAL lAND USES 

Non-residential land uses encompass all commercial and industrial land uses and focus on 
two very different receptors- a commercial/industrial worker and a construction worker. 
Unlike those calculated for residential land-uses, NMED SSLs for non-residential land uses 
are based solely on exposures to adults. Consequently, exposures to carcinogens are not age
adjusted. Due to the wide range of activities and exposure levels a non-residential receptor 
may be exposed to during various work-related activities, it is important to ensure that the 
default exposure parameters are representative of site-specific conditions. Table 2-2 
provides a summary of the exposure characteristics and parameters for non-residentialland 
use receptors. 
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Summary of Non-Residential Land Use Receptors 
Receptor Commercial/Industrial Worker Construction Worker 
Exposure Characteristics • Substantial soil exposures • Exposed during 

• High soil ingestion rate construction activities 

• Long-term exposure 
only 

Exposure to surface and shallow • Short-term exposure • 
subsurface soils • Very high soil ingestion 

• Adult-only exposure 
and dust inhalation rates 

• Exposure to surface and 
subsurface soils 

Default Exposure Parameters 
Exposure frequency (day/yr) 250 250 

Exposure duration (yr) 25 1 

Soil ingestion rate (mg/day) 100 480 

Body Weight (kg) 70 70 

Skin surface area exposed (cm2
) 3,300 3,300 

Skin-soil adherence factor (mg/ cm2
) 0.2 0.3 

Air inhalation rate (m3/day) 20 20 

2.3.1 Commercia.lllndustrial Worker 

The commercial/industrial scenario is considered representative of on-site workers who 
spend all or most of their workday outdoors. A commercial/industrial worker is assumed to 
be a long-term receptor exposed during the course of a work day as either (1) a full time 
employee of a company operating on-site who spends most of the work day conducting 
maintenance or manual labor activities outdoors or (2) a worker who is assumed to regularly 
perform grounds-keeping activities as part of his/her daily responsibilities. Exposure to 
surface and shallow subsurface soils (i.e., at depths of zero to two feet below ground surface) 
is expected to occur during moderate digging associated with routine maintenance and 
grounds-keeping activities. A commercial/industrial receptor is expected to be the most 
highly exposed receptor in the outdoor environment under generic or day-to-day 
commercial/industrial conditions. Thus, the screening levels for this receptor are expected 
to be protective of other reasonably anticipated indoor and outdoor workers at a 
commercial/industrial facility. However, screening levels developed for the 
commercial/industrial worker may not be protective of a construction worker due to the 
latter's increased soil contact rate during construction activities. Equations 6 and 7 were 
used to develop generic SSLs for cumulative exposure to carcinogenic and non-carcinogenic 
contaminants by all exposure pathways. Default exposure parameters are provided and were 
used in calculating the NMED SSLs. 
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Combined Exposures to Carcinogenic Contaminants in Soil 
Commercial/Industrial Scenario 

TRx BW x AT C- a c 

- [(IRSCJ X CSFO) (SACJ X AFCI X ABS X CSFO) (IRAC X CSFi)] 
EFCI X EDCI 6 + 6 + 

1 0 mg 1 kg 1 0 mg 1 kg VF or PEF 

Parameter 
c 
TR 
BW. 
ATe 
EFo 
EDo 
IRSc1 
CSFo 
SAcr 
AFc1 
ABS 
IRAo 
CSF; 
VF 
PEF 

Definition (units) 
Contaminant concentration (mg/kg) 
Target Risk 
Body weight, adult (kg) 
Averaging time, carcinogens (days) 
Exposure frequency, commercial/industrial (day /yr) 
Exposure duration, commercial/industrial (years) 
Soil ingestion rate, commercial/industrial (mg/ day) 
Oral cancer slope factor (mg/kg-day)-1 

Dermal surface area, commercial/industrial (cm2/day) 
Soil adherence factor, commercial/ industrial (mg/ cm2) 
Skin absorption factor (unitless) 
Inhalation rate, commercial/industrial (m3 /day) 
Inhalation cancer slope factor (mg/kg-day)-1 

Volatilization factor (m3 /kg) 
Particulate emission factor m3 /k 

Equation 7 

Default 
Chemical-specific 

1 X 10-S 
70 

25,550 
250 

25 
100 

Chemical-specific 
3,300 

0.2 
Chemical-specific 

20 
Chemical-specific 
See Equation 10 
See E uation 12 

Combined Exposures to Noncarcinogenic Contaminants in Soil 
Commercial/Industrial Scenario 

C= THQx BW. x AT11 

[( 
1 IRSc 1 ) ( 1 SAC! X AFCI x ABS) ( 1 IRAc1 )] EF X ED --X + --X + --X------''-'----

CI ci RfDo 106 mg I kg RfDo 106 mg I kg RID; VF or PEF 

Parameter 
c 
THQ 
BW. 
ATn 
EFc1 
EDo 
IRSo 
RfDo 
SAc1 
AFCI 
ABS 
IRAc1 
Rill; 
VF 
PEF 

Definition (units) 
Contaminant concentration (mg/kg) 
Target hazard quotient 
Body weight, adult (kg) 
Averaging time, noncarcinogens (days) 
Exposure frequency, commercial/industrial (day/yr) 
Exposure duration, commercial/industrial (years) 
Soil ingestion rate, commercial/ industrial (mg/ day) 
Oral reference dose (mg/kg-day) 
Dermal surface area, commercial/industrial (cm2/day) 
Soil adherence factor, commercial/industrial (mg/ cm2) 
Skin absorption factor (unitless) 
Inhalation rate, commercial/industrial (m3 /day) 
Inhalation reference dose (mg/kg-day) 
Volatilization factor (m3 /kg) 
Particulate emission factor m3 /k 
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Default 
Chemical-specific 

1 
70 

ED X 365 
250 

25 
100 

Chemical-specific 
3,300 

0.2 
Chemical-specific 

20 
Chemical-specific 

See Equation 10 
See E uation 12 
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Construction Worker 

A construction worker is assumed to be a receptor who is exposed to contaminated soil 
during the work day for the duration of a single on-site construction project. If multiple 
construction projects are anticipated, it is assumed that different workers will be employed 
for each project. The activities for this receptor typically involve substantial exposures to 
surface and subsurface soils (i.e., at depths of zero to 10 feet below ground surface) during 
excavation, maintenance and building construction projects (intrusive operations). A 
construction worker is assumed to be exposed to contaminants via the following pathways: 
incidental soil ingestion, dermal contact with soil, and inhalation of contaminated outdoor 
air (volatile and particulate emissions). While a construction worker receptor is assumed to 
have a higher soil ingestion rate than a commercial/industrial worker due to the type of 
activities performed during construction projects, the exposure frequency and duration are 
assumed to be significantly shorter due to the short-term nature of construction projects. 
However, chronic toxicity information was used when developing screening levels for a 
construction worker receptor. This approach is significantly more conservative than using 
sub-chronic toxicity data because it combines the higher soil exposures for construction 
workers with chronic toxicity criteria. Equations 8 and 9 were used to develop generic SSLs 
for cumulative exposure to carcinogenic and non-carcinogenic contaminants by all exposure 
pathways. Default exposure parameters are provided and were used in calculating the 
NMED SSLs. 

Equation 8 
Combined Exposures to Carcinogenic Contaminants in Soil 

Construction Worker Scenarios 

THQ X BW. X ATe 
c---------~~------~--~~--~--~------~------------~ 

- EF x ED [( IRScw x CSF0 ) + ( SAcw x AFcw x ABS x CSF0 ) + ( IRAcw x CSFi) l 
Parameter 
c 
TR 
ATe 
EFcw 
EDcw 
IRScw 
CSFo 
SAcw 
AFcw 
ABS 
IRAcw 
CSFi 
VF 
PEF 

cw cw 106 mg I kg 106 mg I kg VF or PEF 

Definition (units) 
Contaminant concentration (mg/kg) 
Target Risk 
Averaging time, carcinogens (days) 
Exposure frequency, construction worker (day/yr) 
Exposure duration, construction worker (years) 
Soil ingestion rate, construction worker (mg/ day) 
Oral cancer slope factor (mg/kg-day)-1 

Dermal surface area, construction worker (cm2/day) 
Soil adherence factor, construction worker (mg/ cm2) 
Skin absorption factor (unitless) 
Inhalation rate, construction worker (m3 /day) 
Inhalation cancer slope factor (mg/kg-day)-1 

Volatilization factor (m3 /kg) 
Particulate emission factor m3 /k 

15 

Default 
Chemical-specific 

1 X 10-S 

25,550 
250 

1 
480 

Chemical-specific 
3,300 

0.3 
Chemical-specific 

20 
Chemical-specific 
See Equation 10 
See E uation 12 
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Combined Exposures to Noncarcinogenic Contaminants in Soil 
Construction Worker Scenario 

C = THQ X BWa X ATn 

[( 
1 IRScw ) ( 1 SAcw x AFcw x ABS) ( 1 IRAcw )] EFcw xEDcw --x 6 + --x 6 + --x-------"-"------

RfDo 10 mg /kg Rilla 10 mg /kg RfD, VF or PEFcw 

Parameter 
c 
THQ 

Definition (units) 
Contaminant concentration (mg/kg) 
Target hazard quotient 

Default 
Chemical-specific 

1 
ATn Averaging time, noncarcinogens (days) ED X 365 
EFcw 
EDcw 
IRScw 
RfDo 
SAcw 
AFcw 

Exposure frequency, commercial/industrial (day /yr) 
Exposure duration, commercial/industrial (years) 
Soil ingestion rate, commercial/ industrial (mg/ day) 
Oral reference dose (mg/kg-day) 

250 
1 

Dermal surface area, commercial/industrial (cm2/day) 
Soil adherence factor, commercial/industrial (mg/ cm2) 
Skin absorption factor (unitless) 

480 
Chemical-specific 

3,300 

ABS 
IRAcw 
RID; 
VF 
PEF 

Inhalation rate, commercial/industrial (m3 /day) 
Inhalation reference dose (mg/kg-day) 
Volatilization factor (m3 /kg) 
Particulate emission factor m3 /k 

2.3.3 Alternative Evaluation for Lead 

0.3 
Chemical-specific 

20 
Chemical-specific 
See Equation 10 
See E uation 12 

Exposure to lead can result in neurotoxic and developmental effects. The primary receptors 
of concern are children, whose nervous systems are still undergoing development and who 
also exhibit behavioral tendencies that increase their likelihood of exposure (e.g., pica). 
These effects may occur at exposures so low that they may be considered to have no 
threshold, and are evaluated based on a blood lead level (rather than the external dose as 
reflected the RfD/RfC methodology). Therefore, US EPA views it to be inappropriate to 
develop noncarcinogenic "safe" exposure levels (i.e., RIDs) for lead. Instead, US EPA's lead 
assessment workgroup has recommended the use of the Integrated Exposure Uptake 
Biokinetic (IEUBK) model that relates measured lead concentrations in environmental 
media with an estimated blood-lead level (US EPA, 1994). The model is used to calculate a 
blood lead level in children when evaluating residential land use and in adults (based on a 
pregnant mother's capacity to contribute to fetal blood lead levels), or when evaluating 
occupational scenarios at sites where access by children is reliably restricted. The NMED 
SSLs presented in Appendix A include values for lead that were calculated by using the 
IEUBK to backcalculate a soil concentration for each receptor that would not result in an 

estimated blood-lead concentration of 10 ).!g/ dL or greater. 

2A SITE AssEssMENT AND CHARACTERIZATION 

The Site Assessment/Site Characterization phase is intended to provide additional spatial 
and contextual information about the site, which may be used to determine if there is any 
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reason to believe that receptors and/ or complete exposure pathways may exist at or in the 
locality of the site where a release of hazardous waste/ constituents has occurred. In 
addition, the site assessment phase serves as the initial information gathering phase to 
determine whether potential exposures are sufficiendy similar to those upon which the 
NMED SSLs are predicated to support comparison. Finally, this phase can help to identify 
for sites in need of a more detailed assessment of potential risk. The approach oudined 
herein is discussed in greater detail in the NMED HRMB guidance document AJsessing 
Human Health Risks PoJed ry ChemicaiJ: Screening-level RiskAJSesJment (NMED, 2000). A 
conceptual site model (CSM) providing a list of the potentially exposed receptors and 
potentially complete exposure pathways in the scoping report is used to determine whether 
further assessment (i.e., a screening level assessment) and/ or interim measures are required 
or whether the site poses minimal threat to human and ecological receptors at or near the 
site. 

The ultimate purpose of the site assessment phase is to address the question: Are exposure 
pathways complete with regard to contaminant contact by receptors? A complete site 
assessment will consists of several steps: 

• Develop data quality objectives and conduct site sampling 
• Identify preliminary contaminants of potential concern (COPCs) 
• Develop a preliminary site conceptual exposure model (SCEM) 
• Compare maximum (or, if deemed appropriate by NMED, the 95% upper confidence 

limit (U CL) values) for contaminant concentrations (or detection/ quantitation limits for 
non-detect results) for consideration of complete exposure pathways with SSLs. 

2.4.1 Development of Data Quality Objectives 

Before any additional environmental samples are collected, data quality objectives (DQOs) 
should be developed. The DQOs should address the qualitative and quantitative nature of 
the sampling data, in terms of relative quality and intent for use, to ensure that any data 
collected will be appropriate for the intended objective. Development of the DQOs should 
consider not only precision, accuracy, representativeness, completeness, and comparability of 
the data, but also the sampling locations, types of laboratory analyses used, sensitivity of 
detection limits of the analytical techniques, the resulting data quality, and the employment 
of adequate quality assurance/ quality control measures. 

2.4.2 Identification of COPes 

COPCs are those substances (including transformation or breakdown compounds and 
companion products) likely to be present in environmental media affected by a release. 
Identification of COPCs should begin with existing knowledge of the process, product, or 
waste from which the release originated. For example, if facility operations deal primarily 
with pesticide manufacturing then pesticides should be considered COPCs. Contaminants 
identified during current or previous site investigation activities should also be evaluated as 
COPCs. A site-specific COPC list for soil may be generated based on maximum detected 
(or, if deemed appropriate by NMED, the 95% upper confidence limit (UCL) values) 
concentrations and a comparison of detection/ quantitation limits for non-detect results to 
the NMED SSLs. This list may be refined through a site-specific risk assessment. 
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2.4.3 Development of a Preliminary Conceptual Site Model 

A conceptual site model (CSM) is a graphical representation of three-dimensional site 
conditions that conveys what is known or suspected, at a discrete point in time, about the 
site-specific sources, releases, release mechanisms, contaminant fate and transport, exposure 
routes, and potential receptors. The CSM is generally documented by written descriptions 
and supported by maps, geological cross-sections, tables, diagrams and other illustrations to 
communicate site conditions. When preparing a CSM, the facility should decide the scope, 
quantity, and relevance of information to be included, balancing the need to present as 
complete a picture as possible to document current site conditions and justify risk 
management actions, with the need to keep the information focused and exclude extraneous 
data. 

As a final check, the CSM should answer the following questions: 

• 

• 

• 

Are there potential land uses present (now or in the foreseeable future) other than those 
covered by the SSLs (see US EPA, 1989). 
Are there other likely human exposure pathways that were not considered in 
development of the SSLs (e.g. direct exposure to groundwater, local fish consumption, 
raising beef, dairy, or other livestock)? (see US EPA, 1989) 
Are there potential ecological concerns? (Guidance for Assessing Ecological Risks Posed ry 
Chemicals: Screening Level Ecological Risk Assessment, NMED, 2000) 

If any conditions such as these exist, the SSLs may need to be adjusted to reflect this new 
information. 

2AA Compare COPC Maximum Concentrations With SSLs 

The final step in the site assessment phase is to compare maximum detected COPC 
concentrations in soil (or, if deemed appropriate by NMED, the 95% upper confidence limit 
(UCL) values on the mean of the dataset (US EPA, 1992b)) with SSLs based on the 
complete exposure pathways identified by the preliminary CSM. These concentrations 
should also be compared against the SSL leaching values to determine which contaminants 
present in soil have the capacity to leach to underlying groundwater and impact these 
resources adversely. As stated earlier, those contaminants exhibiting concentrations in 
excess of the SSLs represent the initial soil COPC list for a given site. Refinement of this list 
may be necessary based on a host of factors, including elevated detection or quantitation 
limits. 

3. CHEMICAL-SPECIFIC AND PHYSICAL-CHEMICAL PARAMETERS 

Chemical-specific parameters required for calculating SSLs include the organic carbon 
normalized soil-water partition coefficient for organic compounds (I<,J, the soil-water 
partition coefficient (KJ, water solubility (S), octanol-water partition coefficient (I<,w), 
Henry's Law constant (H), diffusivity in air (D.), and diffusivity in water (Dw)· The following 
sections describe these values and present methodologies for calculating additional values 
necessary for calculating the NMED SSLs. 
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3.1 VOLA11UZA110N fACTOR 

Volatile chemicals, defmed as those chemicals having a Henry's Law constant greater than 
1 x 1 o-s atm-m3 /mole-oK and a molecular weight less than 200 g/ mole, were screened for 
inhalation exposures using a volatilization factor for soils (VF). The soil-to-air VF is used to 
defme the relationship between the concentration of the contaminant in soil and the flux of 
the volatilized contaminant to ambient air. The emission terms used in the VF are chemical
specific and were calculated from physical-chemical information obtained from several 
sources including: US EPA's Soil Screening Guidance: Technical Background Document (US EPA, 
1996a), the US EPA Region 9 Preliminary Remediation Goals (US EPA, 1999b ), EPA's Basics of 
PNmp and Treat Groundwater Remediation Technology (US EPA, 1990), US EPA's Dermal Exposure 
Assessment (US EPA, 1992a), Supeifund Public Health Evaluation Manual (US EPA, 1986), EPA's 
Additional Environmental Fate Constants (US EPA, 1995), Hazardous Substance Release/Health 
Effects Database (ATSDR, 2000), and the CHEMF ACTS Database (US EPA, 2000c). The 
VF is calculated using Equation 10. 

Equation 10 
Derivation of the Volatilization Factor for Residential and Commercial/Industrial Scenarios 

Where: 

Parameter 
VF 
DA 
Q/Cvol 

VF _ Q / C val X ( 3.14 X D A X T tS X 10-
4 

- (2 X Pb X DA) 

[ (e:'"D,H~: e~"n.) J 
D = =----------=-

A pbKd + ew + e.H' 

Definition (units) 
Volatilization factor (m3 /kg) 
Apparent diffusivity (cm2/s) 
Inverse of the mean concentration at the center of a 0.5-
acre-square source (g/m2-s per kg/m3) 
Exposure interval (s) 
Dry soil bulk density (g/ cm3) 

Total soil porosity 1 - (pb/ p,) 
Air-filled soil porosity (n - ew) 

Water-filled soil porosity 

Soil particle density (g/ cm3) 

Diffusivity in air (cm2/s) 
Dimensionless Henry's Law constant 
Diffusivity in water (cm2/ s) 
Soil-water partition coefficient (cm3 /g) = Kac x foe (organics) 
Soil organic carbon partition coefficient ( cm3 /g) 
Fraction or anic carbon in soil / 
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Default 
Chemical-specific 
Chemical-specific 

68.18 

9.5 X 108 

1.5 
0.43 

0.18 

0.26 

2.65 

Chemical-specific 
Chemical-specific 
Chemical-specific 
Chemical-specific 
Chemical-specific 

0.0015 
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While most of the parameters used to calculate apparent diffusivity (D A) are either chemical
specific or default values, several state-specific values were used which are more 

representative of soil conditions found in New Mexico. The default values for ew, e., and Pb 
in Equation 10 are 0.26, 0.18 and 1.5 g/cm3

, respectively. These values represent the mean 
value from a National Resources Conservation Service (NRCS) soil survey database for New 
Mexico that includes over 1200 sample points (U.S. Department of Agriculture, 2000). 

It should be noted that the basic principle of the VF model (Henry's Law) is applicable only 
if the soil contaminant concentration is at or below soil saturation, C,.,. Above the soil 
saturation limit, the model cannot predict an accurate VF-based SSL. 

3.2 SoiL SATURATION lJMIT 

C,., describes a chemical-physical soil condition that integrates certain chemical-specific 
properties with physical attributes of the soil to estimate the contaminant concentration at 
which the soil pore water, pore air, and surface sorption sites are saturated with 
contaminants. Above this concentration, the contaminants may be present in free phase 
within the soil matrix- as non-aqueous phase liquids (NAPLs) for substances that are liquid 
at ambient soil temperatures, and pure solid phases for compounds that are solids at ambient 
soil temperatures (EPA, 1996a). Generic C,., concentrations should not be interpreted as 
confirmation of a saturated soil condition, but as estimates of when this condition may 
occur. It should be noted that C,., concentrations are not risk-based values. Instead, they 
correspond to a theoretical threshold above which free phase contaminant may exist. C,., 
concentrations, therefore, serve to identify an upper limit to the applicability of generic risk
based soil criteria, because certain default assumptions and models used in the generic 
algorithms are not applicable when free phase contaminant is present in soil. Equation 11, 
given below is used to calculate C,., for each volatile contaminant considered within the 
SSLs. 

Parameter 
Csat 

s 
Pb 
Kt 
Koc 
foe 
9w 
H' 

e. 
n 

Ps 

Equation 11 
Derivation of the Soil Saturation Limit 

Definition (units) 
Soil saturation concentration (mg/kg) 
Solubility in water (mg/L-water) 
Dry soil bulk density (kg/L) 

Soil-water partition coefficient (L/kg; Koc X foe) 
Soil organic carbon/water partition coefficient (L/kg) 
Fraction organic carbon in soil (g/ g) 
Water-filled soil porosity 

Dimensionless Henry's Law constant 
Air-filled soil porosity 

Total soil porosity 

Soil particle density (kg/L) 
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Default 
Chemical-specific 
Chemical-specific 

1.5 
Chemical-specific 
Chemical-specific 

0.0015 
0.26 

Chemical-specific 
n- 8w 
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Chemical-specific parameters used in Equation 11 were obtained from physical-chemical 
information obtained from several sources including: US EPA's Sozl Screening Guidance: 
Technical Background Document (US EPA, 1996a), the US EPA Region 9 Preliminary Remediation 
Goals (US EPA, 1999b), US EPA's Basics q[Pump and Treat Groundwater remediation Technolo!Ji 
(US EPA, 1990), US EPA's Dermal Exposure Assessment (US EPA, 1992a), Superfund Public 
Health Evaluation Manual (US EPA, 1986), US EPA's Additional Environmental Fate Constants 
(US EPA, 1995), Hazardous Substance Release/Health Effects Database (ATSDR, 2000), 
and the CHEMFACTS Database. 

3.3 PARTlCULATE EMISSION FACTOR 

Inhalation of chemicals adsorbed to suspended respirable particles is assessed using a 
chemical-specific PEF which relates the contaminant concentration in soil to the 
concentration of respirable particles in the air due to fugitive dust emissions from 
contaminated soils. This guidance addresses dust generated from open sources, which is 
termed "fugitive" because it is not discharged into the atmosphere in a confmed flow stream. 
For further details on the methodology associated with the PEF model, the reader is referred 
to US EPA's Soil Screening Guidance: Technical Background Document (US EPA, 1996a), 
Supplemental Guidance for Developing Soil Streening Levels for S upeifund Sites (US EPA, 1999a) and 
Human Health Risk Assessment Prototvlfor Hazardous Waste Combustion f-'acilities (US EPA, 1998). 

It is important to note that the PEF for use in evaluating exposures of the residential and 
commercial/industrial receptors addresses only windbome dust emissions and does not 
consider emissions from traffic or other forms of mechanical disturbance which could lead 
to a greater level of exposure. The PEF for use in evaluating the construction worker 
exposures considers windborne dust emissions and emissions from vehicle traffic associated 
with construction activities. Therefore, the fugitive dust pathway should be considered 
carefully when developing the CSM at sites where receptors may be exposed to fugitive dusts 
by other mechanisms. Equation 12 is used to calculate a generic PEF value used for both 
the residential and commercial/industrial exposure scenarios. A scenario-specific PEF value 
was calculated for a construction worker receptor using Equation 13. 

21 



Parameter 
PEP 
Q/Cwind 

v 
Um 
Ut 
F(x) 

Parameter 
PEFcw 
Q/Ccw 

Fo 
T 
AR 
w 
p 

LVKT 
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Equation 12 
Derivation of the Particulate Emission Factor 

Residential and Commercial/Industrial Scenarios 

3,600 sec/ hr 
PEF=Q/C . d x 

Wln 

0.036 x(1-V)x(~7r xF(x) 
Definition (units) 

Particulate emission factor (m3 /kg) 
Inverse of a mean concentration at center of a 0.5-acre-square 
source (g/m2-s per kg/m3) 
Fraction of vegetative cover (unidess) 
Mean annual windspeed (m/ s) 
Equivalent threshold value of winds peed at 7 m (m/ s) 
Function dependent on Um/Ut derived using Cowherd et al. 
1985 unitless 

Equation 13 
Derivation of the Particulate Emission Factor 

Construction Worker Scenario 

1 I TxAR I PEF - IC x-
cw- Q cw F0 (W) 0

'
4 {365 days/ yr - P) 

556x - x x,LVKT 
3 365 days I yr 

Definition (units) 
Particulate emission factor (m3 /kg) 
Inverse of a mean concentration at center of a 0.5-acre-square source 
(g/ m2-s per kg/ m3) 
Dispersion correction factor (unitless) 
Total time over which construction occurs 
Surface area of road segment (m2) 
Mean vehicle weight (tons) 
Number of days with at least 0.01 inches of precipitation (days/yr) 
sum of fleet vehicle kilometers traveled during the exposure duration 

Default 
1.36 X 109 

93.77 

0.5 
4.69 

11.32 
0.194 

Default 
81.9 
23.02 

0.185 
250 
274.2 

8 
80 

162 

3A PHYSICAL-CHEMICAL PARAMETERS 

Several chemical-specific parameters are required for calculating SSLs including the organic 
carbon normalized soil-organic carbon/water partition coefficients for organic compounds 
(I<:oJ, the soil-water partition coefficient for organic and inorganic constituents (I<:J, the 
solubility of a compound in water (S), Henry's Law constant (H), air diffusivity (D.), water 
diffusivity (Dw), and the octanol-water partition coefficient (Kow)· Prior to calculating site
specific SSLs, each relevant chemical specific parameter value presented in Appendix B 
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should be checked against the most recent version of its source to determine if updated data 
are available. Table B-1 in Appendix B provides the chemical-specific parameters used in 
calculating the NMED SSLs. 

Chemical-specific values were obtained from EPA's Soil Screening Guidance: Technic'CII 
Background Document (US EPA, 1996a), the EPA Region 9 Preliminary Remediation Goals 
(US EPA, 1999b), US EPA's Basics if Pump and Treat Groundwater remediation Technology 
(US EPA, 1990), US EPA's Dermal Exposure Assessment (US EPA, 1992a), Superfund Public 
Health Evaluation Manual (US EPA, 1986), US EPA's Additional Environmental Fate Constants 
(US EPA, 1995), Hazardous Substance Release/Health Effects Database (ATSDR, 2000), 
and the CHEMF ACTS Database. 

3.4.1 Solubi&ty, Henry's Law Constant, and Kaw 

The solubility of a contaminant refers to the maximum amount that can be dissolved in a 
fixed volume of a solvent, usually pure water, at a specific temperature and pH. A chemical 
with a high solubility readily dissolves in water, while a low solubility indicates an inability to 
dissolve. Water solubility is generally predicted based on correlations with the octanol-water 
partition coefficient (Kow)· Solubility is used to calculate soil saturation limits for the NMED 
SSLs. 

The octanol-water partition coefficient (Kow) of a chemical is the ratio of a chemical's 
solubility in octanol versus its solubility in water at equilibrium. Essentially, this chemical
specific property is used as an indication of a contaminant's propensity to migrate from soil 
to water. It is an important parameter and is used in the assessment of environmental fate 
and transport for organic chemicals. 

The Henry's Law constant (H) is used when evaluating air exposure pathways. For all 
chemicals that are capable of exchanging across the air-water interface, there is a point at 
which the rate of volatilization into the air and dissolution to the water or soil will be equal. 
The ratio of gas- and liquid-phase concentrations of the chemical at this equilibrium point is 
represented by H, which is used to determine the rate at which a contaminant will volatilize 
from soil to air. Values for H may be calculated using the following equation and the values 
for solubility (S), vapor pressure (VP), and molecular weight (MW). 

H= VPxMW 
s 

The dimensionless form of Henry's Law constant (H ') used in calculating soil saturation 
limits and volatilization factors for the NMED SSLs was calculated by multiplying H by a 
factor of 41 to convert the Henry's Law constant to a unidess value. 

3.4.2 Soil Organic CarbonWater Partition Coefficients (K.,J 

The soil organic carbon-water partition coefficient (I<oJ is a measure of a chemical's 
tendency to adsorb to organic carbon present in soil. High Koc values indicate a tendency 
for the chemical to adsorb to soil particles rather than remain dissolved in the soil solution. 
Strongly adsorbed molecules will not unless the soil particle to which they are adsorbed 
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moves (as in erosion). Koe values of less than 500 indicate weak adsorption and a potential 
for leaching. Koe is calculated using the following equation: 

cone. adsorbed/ cone. dissolved 
K.oe = ---------!.------

% organic carbon in soil 

Koe can also be calculated by dividing the Kd value by the fraction of organic carbon 
(foJpresent in the soil or sediment. It should be noted that a strong linear relationship exists 
between Koe and Kow and that this relationship can be used to predict Koe' 

3.4.3 SoiWVater Partition Coefficients (KJ 

Soil-water partition coefficient (l<J for organic chemicals is the ratio of a contaminant's 
distribution between soil and water particles. The soil-water partitioning behavior of 
nonionizing and ionizing organic compounds differs because the partitioning of ionizing 
organics can be influenced by soil pH. Kd values were used in calculating soil saturation 
limits and volatilization factors used in developing the NMED SSLs. 

For organic compounds, Kd represents the tendency of a chemical to adsorb to the organic 
carbon fraction in soils, and is represented by 

where 

Koe = organic carbon partition coefficient (L/kg) 
foe = fraction of organic carbon in soil (mg/ mg) 

This relationship is generally valid for volatile halogenated hydrocarbons as long as the 
fraction of organic carbon in soil is above approximately 0.001 (0.1 percent) (Piwoni and 
Banaerjee, 1989; Schwarzenbach and Westall, 1981). For low organic carbon soils (foe< 
0.001), Piwoni and Banerjee (1989) developed the following empirical correlation for organic 
chemicals: 

log Kd = 1.01 log I<ow- 0.36 

The use of a fixed Koe value in the soil-water partition equation for the migration to 
groundwater pathway is only valid for hydrophobic non-ionizing organic chemicals. For 
organic chemicals that ionize in the soil environment, existing in both neutral and ionized 
forms within the normal soil pH range, Koe values must consider the relative proportions 
and differences in sorptive properties of these forms. For the equations and applications of 
developing Koe values for ionizing organic acids as a function of pH, the reader is referred to 
US EPA, 1996. The default value used for foe in development of NMED SSLs is 0.0015 
(0.15%). This value represents the median value of212 data points included in the National 

24 



NMED Soil Screening Levels 
December 18, 2000 

Revision 1. 0 

Resource Conservation Service (NRCS) soil survey database for New Mexico (U.S. 
Department of Agriculture, 2000). Only samples collected from a depth of greater than 5 
feet were included in the calculation of the mean foe value. Shallow soil samples tend to have 
higher foe values as shown in Figure 2.1. There is a steady decline in foe value with depth 
until approximately 5 feet bgs. Below 5 feet, there is litde variability in the foe value. Because 
a lower foe value provides a more conservative calculation of SSL, a value representative of 
deeper soil conditions is used as the default value. 

1foot 

Figure 2·1 Mean Value • Fraction Organic Carbon (foe)· 

All counties in New Mexico 

2 fool 3 foot 4 fool 5 fool 6 fool 7 foot 6 foot Qfoot 

As with organic chemicals, development of the NMED SSLs for inorganic constituents (i.e., 
metals) requires a soil-water partition coefficient (Ku) for each contaminant. Kd values for 
metals are affected by a variety of soil conditions, most notably pH, oxidation-reduction 
conditions, iron oxide content, soil organic matter content, cation exchange capacity and 
major ion chemistry. US EPA developed default l'-ct values for metals using either an 
equilibrium geochemical speciation model (MINTEQ2) or from empirical pH-dependent 
adsorption relationships developed by EPA/ORD (US EPA, 1996a). 

4. MIGRATION OF CONTAMINANTS TO GROUNDWATER 

Generic SSLs were developed which address the potential for migration of contaminants 
from soil to groundwater. The methodology used to calculate generic SSLs addresses the 
potential leaching of contaminants from the vadose zone to groundwater in excess of New 
Mexico WQCC standards. This method does not take into account any additional 
attenuation associated with contaminant transport in groundwater. The SSLs developed 
from this analysis are based on New Mexico specific values and are protective of 
groundwater under a wide range of site conditions. This methodology is modeled after US 
EPA's SoilS creening Guidance: Technical Background Domment (US EPA, 1996a). 
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Two approaches to developing soil leachate-based SSLs are presented, the generic model 
and the site-specific model. Both models use the same set of equations to calculate SSLs and 
are based on leaching to groundwater scenarios that NMED believes are protective of 
groundwater. The generic model calculates SSLs using default parameter values generally 
representative of conditions in New Mexico. These values are presented in Table B-1 of 
Appendix B. The site-specific model provides the flexibility of using site-specific 
meteorological, soil and hydrological data to calculate SSLs, while retaining the simplicity and 
ease of use associated with the generic model. 

The development of soil leachate SSLs is based upon a two step process. The first step is the 
development of a Dilution Attenuation Factor (DAF). The DAF accounts for leachate 
mixing in the aquifer. A leachate concentration that is protective of ground water is back 
calculated by multiplying the ground water standard for a given constituent by the DAF. 
That leachate concentration is then used to back calculate an SSL that is protective of 
groundwater using a simple linear equilibrium soil/water partition equation. For the generic 
SSL approach, default parameter values are used for all non-chemical specific parameters. 
At sites that are not adequately represented by the default values and where more site
specific data are available, it may be more appropriate to use the site-specific SSL model. 
The site-specific model uses the same spreadsheet equations to calculate SSLs as those in the 
generic look-up table. However, site-specific data are used in the site-specific model. 

The following sections of this document provide a general description of the leaching to 
groundwater pathway SSL model (generic and site-specific) including the assumptions, 
equations, and input parameters. Justification for the default parameters used in the generic 
model is also provided. Additionally, a sensitivity analysis was performed on each of the 
input parameters to provide guidance on when use of the site-specific model may be 
warranted. Applicability and limitations of the generic and site-specific models are also 
presented. 

4.1.2 Model Assumptions 

Assumptions regarding the release and distribution of contaminants in the subsurface that 
are incorporated into the SSL methodology include the following. 

• The source is infinite (a constant concentration is maintained for the duration of the 
exposure period). 

• Contamination is uniformly distributed from the surface to the water table. 

• Soil/water partitioning is instantaneous and follows a linear equilibrium isotherm. 

• There is no attenuation of the contaminant in soil or the aquifer (i.e., irreversible 
adsorption, chemical transformation or biological degradation,). 

• The potentially impacted aquifer is unconfined and unconsolidated with homogenous 
and isotropic hydrologic properties. 

26 



NMED Soil Screening Levels 
December 18, 2000 

Revision I. 0 

• The receptor well (point of exposure) is at the downgradient edge of the source and is 
screened within the potentially impacted aquifer. 

• Non-aqueous phase liquids (NAPLs) are not present. 

4.1.3 Soil Water Partition Equation 

US EPA's Soil Screening Guidance: Technical Background Document (US EPA, 1996a) developed an 
equation to estimate contaminant release in soil leachate based on the Freundlich adsorption 
isotherm. The Freundlich equation was modified to relate the sorbed concentration to the 
total concentration measured in a soil sample (which includes contaminants associated with 
solid soil, soil-water and soil-air components) (Feenstra, 1991 ). Equation 14, given below, is 
used to calculate SSLs corresponding to target soil leachate concentrations (Cw)· 

Parameter 
SSL 
Cw 
Kl 
8w 
e. 
n 

Ps 
Pb 
H' 

Equation 14 
Soil Screening Level For Leaching To Groundwater Pathway 

Definition (units) 
Soil Screening Level for migration to groundwater pathway (mg/kg) 
Target soil leachate concentration (mg/L) 
Soil /water partition coefficient (L/kg) 
Water-filled soil porosity (Lw.ter/Lsoil) 

Air-filled soil porosity (L.ir/Lsoil) 

Total soil porosity (Lpore/Lsoil) 

Soil particle density (g/ cm3) 

Dry soil bulk density (kg/L) 

Dimensionless Hen 'sLaw constant 

Default 
Chemical-Specific 
Chemical-Specific 
Chemical-Specific 

0.26 

n- 8w 
1 - (pb/ p,) 
2.65 

1.5 
Chemical-S ecific 

Target soil leachate concentrations (Cw) are equivalent to the WQCC standards multiplied by 
a Dilution Attenuation Factor (DAF). 

cw = WQCC X DAF 

The derivation of the DAF is discussed in subsequent sections of this document. 

4.1 A Dlution Attenuation Factor 

Contaminants transported as a leachate through soil to groundwater are affected by physical, 
chemical and biological processes that can significandy reduce their concentration. These 
processes include adsorption, biological degradation, chemical transformation and dilution 
from mixing of the leachate with groundwater. The total reduction in concentration 
between the source of the contaminant (vadose zone soil) and the point of ground water 
withdrawal is defined as the ratio of contaminant concentration in soil leachate to the 
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concentration in groundwater at the point of withdrawal. This ratio is termed a 
dilution/attenuation factor (DAF; US EPA, 1996a and 1996b). The higher the DAF value, 
the greater the degree of dilution and attenuation of contaminants along the migration 
flowpath. A DAF of 1 implies no reduction in contaminant concentration occurs. 

Development of New Mexico SSLs considers only the dilution of contaminant 
concentration through mixing with groundwater in the aquifer direcdy beneath the source. 
This is consistent with the conservative assumptions used in the SSL methodology including 
an infinite source, soil contamination extending from surface to groundwater and the point 
of exposure occurring at the downgradient edge of the source. The ratio of contaminant 
concentration in soil leachate to the concentration in groundwater at the point of withdrawal 
that considers only dilution processes is calculated from a simple water balance equation 
(Equation 15), described below. 

Where: 

Parameter 
DAF 
K 

D 

L 
D. 

Equation 15 
Dilution/Attenuation Factor (DAF) 

DAF=1+ (
Kx ix D) 

IxL 

fr 2 '\J.s ( [ - L X I ]J D=\Q.0112xL J +D. 1-exp --.--
KxtxD. 

Definition (units) 
Dilution/attenuation factor (unitless) 
Aquifer hydraulic conductivity (m/yr) 
Hydraulic gradient (m/m) 
Mixing zone depth (m) 
Inftltration rate (m/yr) 
Source length parallel to groundwater flow (m) 
A uifer thickness m 

Default 
Site-Specific 
Site-Specific 
Site-Specific 
Site-Specific 
Site-Specific 
Site-Specific 
Site-S ecific 

.Most of these parameters are available from routine environmental site investigations. The 
mixing zone depth incorporates one additional parameter, the aquifer thickness (D.). 

For the calculation of SSLs, the DAF is used to back calculate the target soil leachate 
concentration from an appropriate groundwater concentration, such as the WQCC standard 
(Cw in Equation 14). For example, if the WQCC standard for a constituent is 0.1 mg/L and 
the DAF is 20, the target soil leachate concentration would be 2 mg/L. 

The US EPA conducted an extensive evaluation of the range and distribution of DAFs to 
select a default value to be used for developing generic SSLs that would be reasonably 
protective of groundwater quality (US EPA, 1996a and 1996b ). The evaluation included a 
probabilistic modeling exercise using US EPA's Composite Model for Leachate Migration 

28 



NMED Soil Screening Levels 
December 18, 2000 

Revision 1. 0 

with Transformation Products (CMTP). A cumulative frequency distribution of DAF values 
was developed from the model output. Results of the Monte Carlo modeling analysis 
indicate that for a 0.5 acre source area a DAF of approximately 170 is protective of 
groundwater at 90 percent of the sites. Groundwater is protected at 95 percent of the sites 
with a DAF of 7. 

US EPA applied the simple SSL water balance dilution model (Equation 15) to 300 sites 
included in surveys of hydrogeologic investigations to further evaluate the range and 
distribution of DAF values. Results of this analysis indicated that a DAF of 10 was 
protective of groundwater for a 30-acre source and that a DAF of 20 was protective of 
groundwater for a 0.5 acre-source (US EPA, 1996a and 1996b). 

An assessment was performed of US EPA's methodology to determine whether a default 
OAF value of 20 for a 0.5 acre source, and a DAF of 10 for a 30 acre source, would be 
appropriate for use as default values for sites in New Mexico. Typical New Mexico 
conditions may be notably different than conditions represented by areas included in the 
US EPA analysis of DAFs. For example, infiltration rates across much of New Mexico are 
substantially less than the average range of 0.15 to 0.24 m/ yr reported for many of the 
hydrogeologic regions used in the US EPA analysis. In addition, effective porosity was 
assumed to be 0.35, presumably because this value is representative of the most prevalent 
aquifer type in the databases used (US EPA, 1996a). However, the regions included in the 
EPA analysis also contain extensive glacial, regolith, lacustrine, swamp and marsh deposits 
which have high percentages of fme-grained sediments and thus are not representative of 
typical New Mexico sandy soils. Sandy soils typically have higher hydraulic conductivities 
than more fme-grained soils and subsequently higher Darcian velocities, under equal 
hydraulic gradient. According to the DAF equation (Equation 15), soils with relatively 
greater hydraulic conductivities will tend to result in a higher calculated DAF. 

An assessment was made of input parameters to the DAF equation. In order to support a 
DAF that is protective of the most vulnerable groundwater environments in New Mexico 
(i.e. areas close to perennial streams or where ground water is very shallow), environmental 
parameters typical of those areas in New Mexico were used to assess the DAF. This 
assessment indicated that the DAF is most sensitive to variations in hydraulic conductivity. 
This is because this value shows such large variations in the natural environment. If a 
hydraulic conductivity value representative of a fme grained sand is used in the DAF 
ec1uation, along with an infiltration rate representative of New Mexico's arid to semi-arid 
environments, then the result is a DAF of approximately 20. NMED believes that a DAF of 
20 for a 0.5 acre source area is protective of groundwater in New Mexico. If the default 
DAF is not representative of conditions at a specific site, then it is appropriate to calculate a 
site-specific DAF based upon available site data. 

4.1.5 Limitations on the Use of the Dlution Attenuation Factor 

Because of assumptions used in SSL model approach, use of the DAF model may be 
inappropriate for certain conditions, including sites where: 
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• adsorption or degradation processes are expected to significandy attenuate contaminant 
concentrations in the soil or aquifer media; 

• Saturated thickness is significandy less than 12 meters thick; 

• fractured rock or karst aquifer types exist (violates the unconfmed, unconsolidated, 
homogeneous, isotropic asstimptions); 

• facilitated transport is significant (colloidal transport, transport via dissolved organic 
matter, or transport via solvents other than water; 

• NAPLs are present. 

For sites that have these types of conditions, consideration should be given to application of 
a more detailed site-specific analysis than either the generic or site specific models described 
herein. A discussion of these types of models is presented in Section 4.1. 9. 

4.1.6 Generic SSLs for Protection of Groundwater 

The migration to groundwater pathway model, incorporating the assumptions, soil-water 
partition equation and the DAF, was used to develop NMED SSLs. Default values based on 
conditions predominant in New Mexico were used for the input parameters in the soil-water 
partition equation. The NMED SSLs were developed using default DAF values of 1 and 20. 

Target soil leachate concentrations (Cw) are equivalent to the appropriate groundwater 
standards multiplied by a DAF. To maintain an approach that is protective of groundwater 
quality in the development of generic SSLs, a DAF of 20 is selected as reasonably protective. 
However SSLs are provided for two DAFs in Appendix A. The use of the SSL listed for a 
DAF of 20 is advised unless site-specific data on hydrologic conditions are available, and 
these indicate that the generic DAF is not representative of site conditions. As will be 
demonstrated in the sensitivity analysis section of this document, calculation of an SSL using 
the migration to groundwater pathway model is most sensitive to the DAF. The inclusion of 
the SSL for a DAF of 1 is provided for convenience to the user. If data on hydrologic 
conditions are readily available, a site specific DAF can be calculated and multiplied by the 
generic SSL for a DAF of 1 to provide a site-specific SSL. 

The generic approach may be inappropriate for use at sites where conditions are substantially 
different from the default values used to develop the generic soil leachate SSLs. 

4.1. 7 Development of Site Specific SSLs for Protection of Groundwater 

New Mexico, as with any other state, offers a variety of geologic and hydrologic conditions 
that may not be readily represented by a single default parameter value. 

Site specific conditions may differ considerably from the typical or average conditions 
represented by the default values used to calculate generic SSLs. The site-specific model can 
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be used to address the variability inherent in environmental conditions across and within the 
state. 

Application of the site-specific model to develop soil leachate SSLs is the same as the generic 
approach except that site-specific values are used. Use of the site-specific model approach 
may incorporate replacement of all default values used for the generic SSLs with site-specific 
values, or may only include substitution of a single key parameter, such as hydraulic 
conductivity. The decision to use the site-specific model approach instead of the generic 
approach should be based on consideration of the sensitivity of the calculated SSL to 
specific parameters and the availability of those parameters as site-specific data. Sufficient 
site-specific data may be available such that each of the default values used for developing 
generic SSLs can be readily substituted with a more representative site-derived value. 
Conversely, limited site-specific data may restrict the number of default values to be 
replaced. 

The NMED SSLs are generally more sensitive to the dilution factor than to other parameters 
in the soil-water partition equation. Fortunately, information needed to derive the DAF is 
usually available for sites that have undergone even the most basic levels of environmental 
investigation. Apart from the dilution factor, SSLs are most sensitive to the soil-water 
partition coefficient (KJ as the values for this parameter can range over several orders of 
magnitude, particularly for metals. Although the Kd term may be critical in developing 
protective SSLs, information required to evaluate this parameter is more difficult to obtain 
and less likely to be available. Porosity and bulk density are not particularly sensitive because 
of the relatively small range of values encountered in subsurface conditions. 

Using benzene as a representative contaminant, a sensitivity analysis was performed to 
compare a generic soil leachate SSL to site-specific model results simulating a range of model 
input parameters that might be representative of different conditions in New Mexico. The 
generic soil leachate SSL calculated using the New Mexico default values and a DAF of 1 is 
2.8 f!g/kg. These results are summarized in Table 4-1. As shown, the resulting SSLs for 
benzene range from 1.3 to 6.1 f!g/kg for the various sensitivity simulations compared to the 
generic SSL of 2.8 f!g/kg. These results indicate that the calculation of SSLs using the site
specific approach is not overly sensitive to the reasonable range of porosity (air and water 
filled), bulk density and fraction of organic carbon expected for New Mexico or even for a 
range of values for chemical-specific properties. The generic SSL for benzene of 2.8 f!g/kg 
is representative of values that could be calculated using a spectrum of input parameters, 
exclusive of the DAF term. Unless there are sufficient data to calculate a site-specific DAF, 
there is little benefit derived from using the site-specific model approach instead of the 
generic SSL. 
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Input Parameters and Resulting SSLs for the Sensitivity Analysis of the Soil-Water Partition 
Equation - Migration to Groundwater Pathway Model 

Input parameter 
(NMED default value) 

Bulk density 
. (default value = 1.55 gm/cm) 

Air filled porosity 
(default value= 0.181 

Fraction organic carbon 
(default value= 0.0015) 

Volume water content 
(default value = 0.26) 

Kac 
(default value = 58.9 ml/g) 

Dimensionless Henry's Law constant 
(default value = 0.228) 

a total poros1ty was reduced from 0.44 to 0.10 for th1s Simulation 
• total porosity was increased from 0.44 to 0.6 for this simulation 
c total porosity remained at 0.44 for this simulation. 

Sensitivity Analysis 
Values 

Lower Limit = 1.20 
Upper Limit = 1.90 
Lower Limit - 0.04" 
Upper Limit = 0.25b 
Lower Limit = 0.0005 
Upper Limit = 0.007 
Lower Limit - 0.05" 
UQQer Limit = 0.40c 
Lower Limit - 30 
Uj)per Limit = 120 
Lower Limit = 0.1 
Upper Limit = 0.4 

Resulting SSLs 

3.4 
2.5 
1.3 
3.5 
2.2 
6.1 
1.8 
3.5 
2.4 
3.7 
2.7 
3.0 

As previously stated, calculation of SSLs is most sensitive to the DAF term. The input 
parameter values and resulting DAFs for the sensitivity analysis are included in Table 4-2. 
Effects on the DAFs are, from greatest to least, the Darcian velocity (hydraulic conductivity 
multiplied by the hydraulic gradient), infiltration rates, size of the contaminated area, and the 
aquifer thickness. Corresponding effects on DAFs for each of these parameters and 
discussion of the relevance of the use of default values versus site-specific conditions are 
summarized below: 

Table4-2 

Input Parameters and Resulting DAFs for the Sensitivity Analysis of the Dilution Attenuation Factor-
Migration to Groundwater Pathway Model 

Groundwater Infiltration Source Aquifer Mixing Zone Dilution 
Parameter Velocity Rate Length thickness Depth Attenuation Factor 

(m/yr) (m/yr) (m) (m) (m) (DAF) 
Groundwater velocity 2.2 0.13 45 12 7.15 3.7 
Groundwater velocity 22 0.13 45 12 5.03 19.9 
Groundwater velocity 220 0.13 45 12 4.79 181.1 

Infiltration Rate 22 0.065 45 12 4.89 37.8 
Infiltration Rate 22 0.13 45 12 5.03 19.9 
Infiltration Rate 22 0.26 45 12 5.28 10.9 

Source Length 22 0.13 22.5 12 2.51 19.9 
Source Length 22 0.13 45 12 5.03 19.9 
Source Length 22 0.13 348.4 12 38.76* 6.8 

Aquifer Thickness 22 0.13 45 3 5.02* 12.3 
Aquifer Thickness 22 0.13 45 12 5.03 19.9 
Aquifer Thickness 22 0.13 45 48 5.03 19.9 

.. 
Note: If m1x1ng zone depth calculation IS greater than aqu1fer thickness, then aqu1fer thickness IS used to calculate the 
OAF. 

Higher Darcian velocity results in higher DAFs. Slower mixing of groundwater with soil 
leachate occurs at lower groundwater velocity. Thus, using a lower velocity will be a more 
conservative approach. Sandy soils typically have higher hydraulic conductivities than more 
fine grained soils and subsequently higher Darcian velocity (under equal hydraulic gradient). 
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Use of a sandy soil type will generally be less conservative (result in higher DAFs) with 
respect to protection of groundwater quality. 

Lower inflltration rates result in higher DAFs. Therefore, using a higher inflltration rate is a 
more conservative approach (results in a lower DAF). 

Larger source sizes result in lower DAFs. The default DAF used to develop SSLs for a 0.5 
acre source may not be protective of groundwater at sites larger than 0.5 acre. However, the 
selection of a second source size is arbitrary. If generic SSLs are developed for a 30 acre 
source, then those values are considered overly conservative for a 12 acre source. 
Conversely, SSLs developed for a 30 acre source will be less protective of a 40 acre source. 
Rather than develop a separate set of generic SSLs for a second (or third or fourth) source 
size, the following two approaches are proposed. 

• As the size of the source area increases, the assumptions underlying the generic model 
are less applicable. One of the conservative assumptions in the generic SSL approach is 
the uniform distribution of contaminants throughout the vadose zone. There are few 
sites that have relatively uniform soil contamination (both laterally and vertically) of a 
single constituent in an area of greater than 0.5 acres (22,000 fe). Soil contamination at 
large facilities (such as federal facilities) are usually concentrated in discrete portions of 
the site. Contamination at large sites is commonly the result of multiple sources. It is 
advisable to attempt to subdivide the facility by source and contaminant type and then 
apply generic SSLs to those smaller source areas. 

• If this approach is not practical, calculation of site specific DAFs is recommended. Most 
of the parameters required for these calculations are available from routine 
environmental site investigations or can be reasonably estimated from general geologic 
and hydrologic studies. 

Thin aquifers will result in lower DAFs. The nominal aquifer thickness used in the 
sensitivity analysis was 12m. Reducing the aquifer thickness to 3m results in a 40 percent 
reduction in the DAF. Increasing the aquifer thickness beyond the nominal value has very 
little impact. 

The significant effects of the DAF on the calculation of SSLs, coupled with the common 
availability of site-specific data used to calculate the DAF, suggest that use of the site specific 
modeling approach should at least incorporate recalculation of the DAF term. If data are 
available that indicate soil properties significantly different than the default values (such as 
high or low f

0
, for organic contaminants, or highly acidic or basic conditions for metal 

contaminants) the Kd term should also be evaluated and recalculated. 

4.1.8 Detailed Model Analysis for SSL Development 

Sites that have complex or heterogeneous subsurface conditions may require more detailed 
evaluation for development of SSLs that are reasonably, but not overly, protective of 
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groundwater and surface water resources. These types of sites may require more complex 
models that can address a wide range of variability in environmental site conditions including 
soil properties, contaminant mass concentration and distribution, contaminant degradation 
and transformation, recharge rates and recharge concentration, and depth to the water table. 
Model codes suitable for these types of more detailed analysis range from simple one
dimensional analytical models to complex three-dimensional numerical models. Resource 
requirements (data, time and cost) increase for the more complex codes. The selection of an 
appropriate code needs to balance the required accuracy of the output with the level of 
effort necessary to develop the model. 

4.1.9 Summary of the Migration to Groundwater Pathway SSLs 

SSLs for New Mexico have been developed for the migration to groundwater pathway, and 
are provided in Table A-1 of Appendix A. The NMED SSLs were developed using default 
parameter values representative of environmental conditions in New Mexico and utilize a 
DAF of 20. This approach maintains the conservative approach of the SSL methodology 
and is protective of groundwater quality under a wide range of site conditions. Soil 
contaminant concentrations can be compared directly to the generic SSLs to determine if 
additional investigation is necessary to evaluate potential leaching and migration of 
contaminants from the vadose zone to groundwater in excess ofWQCC standards. 

Site-specific SSLs can be developed by substituting site-related data for the default values in 
the leaching to groundwater pathway model. SSLs developed from this model are most 
sensitive to the DAF. SSLs are also provided in the lookup table for a DAF of 1. If data on 
hydrologic conditions are readily available, a site specific DAF can be calculated and 
multiplied by the generic SSL for a DAF of 1 to provide a site specific SSL. 

5. USE OF THE SSLs 

For screening sites with multiple contaminants, the following procedure should be followed: 
take the site-specific concentration (represented by the maximum reported concentration or, 
if deemed appropriate by NMED, the 95% upper confidence limit (UCL) value for the 
concentration) and divide by the SSL concentration for each analyte. For multiple 
contaminants, simply add the ratio for each chemical. 

~· . (concx coney concz cone; J StteRisk= --· +--+--+ ... +--
SSLx SSLY SSLz SSL; 

If the total ratio is greater than 1, then the concentrations at the site warrant further, site
specific evaluation. A ratio less than 1 indicates that the concentrations at the site are 
unlikely to result in adverse health impacts, or contaminate groundwater above State of New 
Mexico water quality standards. 
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As with any risk-based tool, the potential exists for misapplication. In most cases the root 
cause will be a lack of understanding of the intended use of NMED SSLs. In order to 
prevent misuse of SSLs, the following should be avoided: 

• Applying SSLs to a site without adequately developing a conceptual site model that 
identifies relevant exposure pathways and exposure scenarios, 

• Use of SSLs as cleanup levels without verifying numbers with a toxicologist or risk 
assessor, and 

• Not considering the effects of additivity when screening multiple chemicals. 

It is important to note that the generic NMED SSLs were developed assuming distinct soil 
horizons for each receptor. The soils of interest differ according to the exposure pathway 
being addressed. For direct ingestion, dermal, and fugitive dust pathways, the primary soil 
horizon of concern are surface soils. For inhalation of volatiles and migration to 
groundwater, subsurface soils are of primary concern. Both a residential receptor and a 
commercial/industrial worker are typically exposed only to surface soil, which may be 
defined as extending to a depth of approximately two feet below ground surface, depending 
on site-specific conditions and the amount of intrusive activity that may occur. 
Construction workers will typically have much greater exposures to subsurface soils. 
Therefore, when generic SSLs are used for screening level evaluations at a facility, site
specific conditions must be evaluated for each receptor to determine if the assumptions 
associated with the generic SSLs are appropriate for comparison with the available site data. 
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Table A-l provides State of New Mexico Soil Screening Levels (SSLs), as developed by the New 
Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) and the Ground 
Water Quality Bureau Voluntary Remediation Program for 133 chemicals most commonly 
associated with environmental releases within the state. These NMED SSLs are derived using 
default exposure parameter values (as presented in Table A-2) and chemical- and State of New 
Mexico-specific physical parameters (as presented in Table B-1 of Appendix B). These default 
values are assumed to be appropriately conservative in the face of uncertainty and are likely to be 
protective for the majority of site conditions relevant to soil exposures within New Mexico. 

However, the NMED SSLs are not necessarily protective of all known human exposure pathways, 
reasonable land uses or ecological threats. Thus, before applying NMED SSLs at a site, it is 
extremely important to compare the conceptual site model (CSM) with the assumptions upon which 
the NMED SSLs are predicated to ensure that the site conditions and exposure pathways match 
those used to develop the NMED SSLs. If this comparison indicates that the site at issue is more 
complex than the corresponding SSL scenarios, or that there are significant exposure pathways not 
accounted for by the NMED SSLs, then the NMED SSLs are insufficient for use in a defensible 
assessment of the site. A more detailed site-specific approach will be necessary to evaluate the 
additional pathways or site conditions. 

Column l: 

Column 2: 

Column .3: 

TABLEA-1 

The first column in Table A-1 presents the names of the 133 chemicals for 
which NMED has developed SSLs. 

The second column presents NMED SSLs predicated on residential soil 
exposures. 

The third column presents indicator categories for the NMED SSL residential 
basis, whether predicated on carcinogenic effects (ca), noncarcinogenic effects 
(nc), soil saturation limits (sat) or a non-risk based "max" determination. 
NMED SSLs predicated on a carcinogenic endpoint reflect age-adjusted child
to-adult exposures. NMED SSLs predicated on a noncarcinogenic endpoint 
reflect child-only exposures. Detected concentrations above the "sat" value 
may indicate the presence of nonaqueous phase liquid (NAPL). For certain 
inorganic and semivolatile organic compounds (SVOCs) that exhibit relatively 
low toxicity, a non risk-based maximum concentration of 105 mg/kg is given 
when the risk-based SSL exceeds that level. These are noted as "max" in the 
tables. 

Columns 4 and 6: The fourth and sixth columns present NMED SSLs analogous to Column 1, 
with the exception that these values correspond to Industrial/ Occupational 
and Construction worker (adult-only) exposures, respectively. 

Columns 5 and 7: The fifth and seventh columns present endpoint bases analogous to Column 3 
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for the Industrial/ Occupational and Construction worker receptor 
populations, respectively. Unlike the Residential population, noncarcinogenic 
endpoint notes for these receptor populations are predicated on adult-only 
exposures. 

Column 8: The eighth column notes which chemicals are considered VOCs (for inhalation 
considerations). Those chemicals not considered VOCs are evaluated within 
the SSLs relative to inhalation of particulate emissions. 

Columns 9 and 10: The ninth column presents NMED SSLs for the migration to groundwater 
pathway developed using a default dilution attenuation factor (DAF) of 1, 
which assumes no effective dilution or attenuation. These values can be 
considered at sites where litde or no dilution or attenuation of soil leachate 
concentrations is expected (e.g., shallow water tables, karst topography). 
Column 10 presents NMED SSLs for the migration to groundwater pathway 
developed using a DAF of 20 to account for natural processes that reduce 
contaminant concentrations in the subsurface. 

As noted above, separate NMED SSLs are presented for use in evaluating three discrete potential 
receptor populations: Residential, Industrial/ Occupational, and Construction. Each NMED SSL 
considers incidental ingestion of soil, inhalation of volatiles (limited to those chemicals noted as 
volatile organic compounds [VOCs] within Table A-1) or particulate emissions from impacted soil, 
and dermal contact with soil. 

Generally, if a contaminant is detected at a level in soil exceeding the most relevant NMED SSL, 
and the site-specific CSM is in general agreement with the underlying assumptions upon which the 
NMED SSLs are predicated, this result indicates the potential for adverse human health effects to 
occur. Conversely, if no contaminants are detected above the most relevant NMED SSL, this tends 
to indicate to the user that environmental conditions may not necessitate remedial action of the 
surface soil or the vadose zone. 

A detection above an NMED SSL does not indicate that unacceptable exposures are, in fact, 
occurring. The NMED SSLs are predicated on relatively conservative exposure assumptions and an 
exceedance only tends to indicate the potential for adverse effects. The NMED SSLs do not 
account for additive exposures, whether for carcinogenic or noncarcinogenic endpoints. Section 5 
of Part A addresses a methodology by which an environmental manager may determine whether 
further site-evaluation is warranted, however, this methodology does not replace the need for 
defensible risk assessment where indicated. 

The NMED SSLs address a basic subset of exposures fundamental to the widest array of 
environmentally-impacted sites within the State of New Mexico. The NMED SSLs cannot address 
all relevant exposure pathways associated with all sites. The utility of the NMED SSLs depends 
heavily upon the understanding of site conditions as accurately reflected in the CSM and nature and 
extent of contamination determinations. Consideration of the NMED SSLs does not preclude the 
need for site-specific risk assessment in all instances. 



Table A-1 

NMED Soil Screening Levels 

Industrial/Occupational Construction 
Chemical Residential Soil Endpoint Soil Endpoint Worker Soil 

(mg/kg) (mg/kg) (mg/kg) 
Acenaphthene 2.8E+03 nc" 4.9E+03 nc" 1.1E+04 

Acrolein 9.9E-02 nc 7.7E-02 nc 4.1 E-01 

Acrylonitrile 1.9E+OO ca 4.6E+OO ca 2.8E+01 

Aldrin 2.9E-01 ca 1.2E+OO ca 1.6E-02 

Aluminum 7.4E+04 nc 1.0E+05 max 7.5E-01 

Anthracene 1.6E+04 nc" 3.4E+04 nc" 6.2E+04 

Antimony 3.0E+01 nc 9.2E+01 nc 1.1E+02 

Arsenic 3.9E+OO ca 1.7E+01 ca 1.9E-02 

Barium 5.2E+03 nc 1.5E+04 nc 7.7E-02 

Benzene 6.4E+OO ca 5.6E+OO nc 2.9E+01 

Benzidine 2.1E-02 ca 8.9E-02 ca 1.3E-03 

Benzo(a)anthracene 6.2E+OO ca 2.6E+01 ca 9.4E-01 

Benzo(a)pyrene 6.2E-01 ca 2.6E+OO ca 9.4E-02 

Benzo(b )fluoranthene 6.2E+OO ca 2.6E+01 ca 9.4E-01 

Benzo(k)fluoranthene 6.2E+01 ca 2.6E+02 ca 9.4E+OO 

Beryllium 1.5E+02 nc 4.4E+02 nc 3.1E-03 

a-BHC 9.0E-01 ca 3.9E+OO ca 4.6E-02 

13-BHC 3.2E+OO ca 1.4E+01 ca 1.6E-01 

y-BHC 4.4E+OO ca 1.9E+01 ca 1.6E-01 

Bis(2-chloroethyl) ether 4.4E+OO ca 1.9E+01 ca 2.5E-01 

Bis(2-chloroisopropyl) ether 6.9E+01 ca 2.9E+02 ca 8.3E+OO 

Bis(chloromethyl) ether 2.2E-02 ca 9.3E-02 ca 1.3E-03 

Boron 5.5E+03 nc 1.3E+04 nc 3.1E+OO 

Bromodichloromethane 9.6E+OO ca 2.2E+01 ca 4.5E+02 

Bromomethane 3.7E+OO nc 3.0E+OO nc 1.5E+01 

2-Butanone 3.7E+04 nc 8.9E+04 nc 1.5E+02 

terl-Butyl methyl ether 6.1E+03 nc 1.5E+04 nc 4.5E+02 

Cadmium 7.0E+01 nc 1.9E+02 nc 4.7E-02 

Carbon tetrachloride 1.6E+OO nc 1.3E+OO nc 6.8E+OO 

Chlordane 1.6E+01 ca 7.0E+01 ca 1.1E-01 

Chlorobenzene 1.4E+02 nc 1.2E+02 nc 1.9E+02 

Chloroform 3.8E-01 nc 3.0E-01 nc 1.6E+OO 

Chloromethane 1.2E+01 ca 2.5E+01 ca 6.0E+02 

Chromium Ill 1.0E+05 max 1.0E+05 max 1.0E+05 

Chromium VI 2.3E+02 nc 6.6E+02 ca 1.0E-03 

Chrysene 6.1E+02 ca" 2.5E+03 ca" 6.4E+03 

Cobalt 4.5E+03 nc 1.3E+04 nc 1.6E-01 
-- ·-
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voc OAF 1 DAF20 
(mg/kg) (mg/kg) 

X 3.E+03 6.E+04 

X B.E-06 2.E-04 

X 7.E-05 1.E-03 

6.E-03 1.E-01 

B.E-01 2.E+01 

X 6.E+01 1.E+03 

3.E-03 5.E-02 

3.E+OO 6.E+01 

4.E+01 8.E+02 

X 3.E-03 6.E-02 

5.E-07 1.E-05 

2.E+OO 4.E+01 

6.E+OO 1.E+02 

B.E-01 2.E+01 

8.E+OO 2.E+02 

1.E-02 2.E-01 

2.E-05 4.E-04 

2.E-03 4.E-02 

4.E-04 7.E-03 

2.E-05 3.E-04 

5.E-04 9.E-03 

9.E-08 2.E-06 

1.E-01 3.E+OO 

X 3.E-02 7.E-01 

X 2.E-03 4.E-02 

3.E-01 7.E+OO 

4.E-03 B.E-02 

B.E-01 2.E+01 

X 5.E-03 1.E-01 

4.E-01 8.E+OO 

X 5.E-02 1.E+OO 

X 3.E-02 5.E-01 

X 5.E-04 1.E-02 

9.E+OO 2.E+02 

1.E+OO 2.E+01 

X 5.E+01 1.E+03 

B.E-03 2.E-01 

I 

I 

I 



Table A-1 

NMED Soil Screening Levels 

Industrial/Occupational Construction 
Chemical Residential Soil Endpoint Soil Endpoint Worker Soil 

(mglkg) (mg/kg) (mg/kg) 
Copper 2.8E+03 nc 8.5E+03 nc 1.0E+04 

Cyanide 1.2E+03 nc 3.0E+03 nc 1.1E+01 

ODD 2.4E+01 ca 1.0E+02 nc 2.7E-01 

DOE 1.7E+01 ca 7.5E+01 ca 2.7E-01 

DDT 1.7E+01 ca 7.5E+01 ca 2.7E-01 

Di(2-ethylhexyl) phthalate 3.5E+02 ca 1.5E+03 ca 1.2E+01 

Dibenz(a,h)anthracene 6.2E-01 ca 2.6E+OO ca 9.4E-02 

1 ,2-Dibromoethane 5.3E-02 ca 2.1E-01 ca 1.4E+OO 

1 ,2-Dichlorobenzene 8.5E+01 sat 8.5E+01 sat 8.5E+01 

1 ,3-Dichlorobenzene 1.2E+01 nc 1.1E+01 nc 5.0E+01 

1 ,4-Dichlorobenzene 3.2E+01 ca 5.7E+01 sat 5.7E+01 

3,3-Dichlorobenzidine 1.1E+01 ca 4.5E+01 ca 6.5E-01 

Dichlorodifluoromethane 9.0E+01 nc 7.1E+01 nc 3.8E+02 

1 , 1-Dichloroethane 5.6E+02 nc 4.6E+02 nc 1.2E+03 

1 ,2-Dichloroethane 3.3E+OO ca 7.2E+OO ca 4.3E+01 

cis-1 ,2-Dichloroethene 4.1E+01 nc 3.3E+01 nc 1.7E+02 

trans-1 ,2-Dichloroethene 6.0E+01 nc 4.9E+01 nc 2.5E+02 

1, 1-Dichloroethene 8.1E+OO ca 3.4E+01 ca 1.7E+OO 

Dichloromethane 6.5E+02 ca 2.7E+03 ca 1.8E+02 

2,4-Dichlorophenol 1.8E+02 nc 4.4E+02 nc 1.6E+OO 

1 ,3-Dichloropropene 7.8E-01 ca 1.7E+OO ca 3.1E+01 

Dieldrin 3.0E-01 ca 1.3E+OO ca 1.8E-02 

Diethyl phthalate 4.9E+04 nc 1.0E+05 max 4.3E+02 

Dimethyl phthalate 1.0E+05 max 1.0E+05 max 5.4E+03 

Dibutyl phthalate 6.1E+03 nc 1.5E+04 nc 5.4E+01 

2,4-Dinitro-2-methylphenol 1.2E+02 nc 3.0E+02 nc 1.1E+OO 

2,4-Dinitrophenol 1.2E+02 nc 3.0E+02 nc 1.1E+OO 

2,4-Dinitrotoluene 1.2E+02 nc 3.0E+02 nc 1.1E+OO 

1 ,2-Diphenylhydrazine 6.1E+OO ca 2.6E+01 ca 3.8E-01 

Endosulfan 3.7E+02 nc 8.9E+02 nc 3.2E+OO 

Endrin 1.8E+01 nc 4.4E+01 nc 1.6E-01 

Ethyl benzene 6.8E+01 sat 6.8E+01 sat 6.8E+01 

Flouride 3.7E+03 nc 8.9E+03 nc 1.4E+04 

Fluoranthene 2.3E+03 nc 5.3E+03 nc 2.1E+01 

Fluorene 2.1E+03 nc• 4.0E+03 nc• 8.0E+03 

Fluorotrichloromethane 1.2E+04 nc 3.0E+04 nc 3.1E+01 

Heptachlor 1.1E+OO ca 4.5E+OO ca 6.4E-02 

Endpoint 

nc 

nc 

nc 

nc 

nc 

nc 

ca 
ca 
sat 
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sat 
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voc OAF 1 DAF20 
(mglkg) (mglkg) 

4.E+02 7.E+03 

S.E-02 1.E+OO 

3.E+OO 6.E+01 

1.E+01 3.E+02 

?.E-01 1.E+01 

4.E-01 9.E+OO 

S.E-01 9.E+OO 

X 2.E-05 4.E-04 

X 4.E-01 9.E+OO 

X 4.E-03 S.E-02 

X S.E-02 2.E+OO 

3.E-04 S.E-03 

X 6.E+OO 1.E+02 

X ?.E-03 1.E-01 

X 1.E-03 2.E-02 

X 2.E-02 3.E-01 

X 2.E-02 4.E-01 

3.E-03 S.E-02 

2.E-02 4.E-01 

2.E-02 4.E-01 

X 2.E-04 S.E-03 

1.E-04 2.E-03 

8.E+OO 2.E+02 

6.E+01 1.E+03 

9.E+OO 2.E+02 

1.E-02 2.E-01 

1.E-02 2.E-01 

1.E-02 2.E-01 

1.E-04 3.E-03 

3.E-01 6.E+OO 

3.E-04 ?.E-03 

X 4.E-01 8.E+OO 

3.E-01 5.E+OO 

9.E+01 2.E+03 

X 3.E+OO 6.E+01 

?.E-02 1.E+OO 

4.E-03 S.E-02 

. 

i 

I 

. 

i 



Table A-1 

NMED Soil Screening Levels 

Industrial/Occupational Construction 
Chemical Residential Soil Endpoint Soil Endpoint Worker Soil 

(mg/kg) (mg/kg) (mglkg) 
Hexachlorobenzene 3.0E+OO ca 1.3E+01 ca 1.8E-01 

Hexachlorobutadiene 1.2E+01 nc 3.0E+01 nc 1.1 E-01 

Hexachlorocyclopentadiene 4.2E+02 nc 1.0E+03 nc 1.1E-02 

Hexachloroethane 6.1E+01 nc 1.5E+02 nc 5.4E-01 

HMX 3.1E+03 nc 7.4E+03 nc 1.1E+04 

lndeno(1,2,3-c,d)pyrene 6.2E+OO ca 2.6E+01 ca 9.4E-01 

Iron 2.3E+04 nc 6.9E+04 nc 8.0E+04 

lsophorone 5.1E+03 ca 2.2E+04 ca 1.1 E+02 

Lead 4.0E+02 NC 1.0E+03 nc 1.0E+OO 

Lead (tetraethyl-) 6.1E-03 nc 1.5E-02 nc 2.3E-02 

Manganese 7.8E+03 nc 1.4E+04 nc 7.5E-03 

Mercury and compounds 2.3E+01 nc 6.9E+01 nc 8.0E+01 

Mercury (elemental) 6.5E+OO nc 2.0E+01 nc 4.6E-02 

Mercury (methyl) 6.1E+OO nc 1.5E+01 nc 2.3E+01 

Molybdenum 3.8E+02 nc 1.2E+03 nc 1.3E+03 

Naphthalene 5.3E+01 nc• 4.3E+01 nc• 2.2E+02 

Nickel 1.5E+03 nc 4.4E+03 nc 3.1E-02 

Nitrate 9.8E+04 nc 1.0E+05 max 8.6E+02 

Nitrite 6.1E+03 nc 1.5E+04 nc 5.4E+01 

Nitrobenzene 1.7E+01 nc 2.1E+01 nc 6.6E+01 

Nitroglycerin 3.5E+02 ca 1.5E+03 ca 2.1E+01 

N-Nitrosodiethylamine 3.2E-02 ca 1.4E-01 ca 1.9E-03 

N-Nitrosodimethylamine 9.5E-02 ca 4.0E-01 ca 6.0E-03 

N-Nitrosodi-n-butylamine 2.2E-01 ca 5.4E-01 ca 9.3E+OO 

N-Nitrosodiphenylamine 9.9E+02 ca 4.2E+03 ca 6.0E+01 

N-Nitrosopyrrolidine 2.3E+OO ca 9.7E+OO ca 1.4E-01 

Aroclor 1016 3.9E+OO nc 8.9E+OO nc 3.8E-02 

Aroclor 1221 2.2E+OO ca 9.2E+OO ca 1.5E-01 

Aroclor 1232 2.2E+OO ca 9.2E+OO ca 1.5E-01 

Aroclor 1242 2.2E+OO ca 9.2E+OO ca 1.5E-01 

Aroclor 1248 1.1E+OO nc 2.5E+OO nc 1.1E-02 

Aroclor 1254 1.1E+OO nc 2.5E+OO nc 1.1E-02 

Aroclor 1260 1.1E+OO nc 2.5E+OO nc 1.1E-02 

Pentachlorobenzene 4.9E+01 nc 1.2E+02 nc 4.3E-01 

Phenanthrene 1.8E+03 nc 4.4E+03 nc 1.6E+01 

Phenol 3.7E+04 nc 8.9E+04 nc 3.2E+02 

Pyrene 1.8E+03 nc• 4.3E+03 nc• 6.7E+03 

Endpoint 

ca 
nc 

nc 

nc 

nc 

ca 
nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 
nc• 

nc 

nc 

nc 

nc 

ca 
ca 
ca 
ca 
ca 
ca 
nc 

ca 
ca 
ca 
nc 

nc 

nc 

nc 

nc 

nc 
nc• 
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voc DAF1 DAF20 
(mg/kg) (mglkg) 

2.E-04 3.E-03 

7.E-02 1.E+OO 

1.E-02 3.E-01 

9.E-03 2.E-01 

1.E-03 2.E-02 

2.E+OO 4.E+01 

2.E-01 3.E+OO 

1.E-01 3.E+OO 

8.E-03 2.E-01 

1.E-02 2.E-01 

3.E-02 7.E-01 

1.E-01 2.E+OO 

1.E-01 2.E+OO 

1.E-03 2.E-02 

2.E-01 3.E+OO 

X 1.E-02 2.E-01 

1.E+01 3.E+02 

2.E+OO 3.E+01 

2.E-01 3.E+OO 

X 9.E-04 2.E-02 

3.E-02 6.E-01 

9.E-07 2.E-05 

1.E-05 2.E-04 

X 1.E-05 2.E-04 

9.E-02 2.E+OO 

6.E-06 1.E-04 

2.E-04 3.E-03 

2.E-04 3.E-03 

2.E-04 3.E-03 

2.E-04 3.E-03 

8.E-01 2.E+01 

8.E-01 2.E+01 

8.E-01 2.E+01 

6.E-03 1.E-01 

4.E+03 8.E+04 

2.E-03 4.E-02 

X 3.E-02 6.E-01 



Table A-1 

NMED Soil Screening Levels 

Industrial/Occupational Construction 
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Chemical Residential Soil Endpoint Soil Endpoint Worker Soil Endpoint voc OAF 1 DAF20 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

RDX 

Selenium 

Silver 

Strontium 

1 ,2,4,5-Tetrachlorobenzene 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Thallium 

Toluene 

Toxaphene 

T ribromomethane 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4,6-Trinitrotoluene 

Vanadium 

Vinyl chloride 

Xylenes 

Zinc 

ca - carcinogenic effect basis 
nc - noncarcinogenic effect basis 
sat - soil saturation limit basis 

4.4E+01 ca 
3.8E+02 nc 

3.8E+02 nc 

3.7E+04 nc 

1.8E+01 nc 

3.6E+OO ca 
4.9E+01 ca 
6.1E+OO nc 

1.8E+02 sat 

4.4E+OO ca 
6.1E+02 ca 
5.2E+02 nc 

5.1E+02 sat 

7.9E+OO ca 
1.6E+01 ca 
6.1E+03 nc 

4.4E+02 ca 
3.1E+01 nc 

5.3E+02 nc 

2.1 E-01 ca 
6.3E+01 sat 

2.3E+04 nc 

max - low toxicity maximwn, health based SSL exceeds [1 05] mg/kg 

1.9E+02 

1.2E+03 

1.2E+03 

8.9E+04 

4.4E+01 

8.2E+OO 

1.0E+02 

1.8E+01 

1.8E+02 

1.9E+01 

2.6E+03 

5.3E+02 

5.1E+02 

1.8E+01 

1.8E+01 

1.5E+04 

1.9E+03 

7.4E+01 

1.6E+03 

4.5E-01 

6.3E+01 

6.9E+04 

ca 1.6E+OO nc 

nc 1.3E+03 nc 

nc 1.3E+03 nc 

nc 1.0E+05 max 

nc 1.6E-01 nc 

ca 1.6E+02 ca 
sat 1.0E+02 sat 

nc 2.1E+01 nc 

sat 1.8E+02 sat 

ca 2.6E-01 ca 
ca 1.1E+01 nc 

sat 5.3E+02 sat 

sat 5.1E+02 sat 

ca 1.6E+02 nc 

nc 9.2E+01 nc 

nc 5.4E+01 nc 

ca 2.7E+01 ca 
nc 2.7E-01 nc 

nc 1.9E+03 nc 

ca 1.0E+01 ca 
sat 6.3E+01 sat 

nc 8.0E+04 nc 

NMED -New Mexico Environment Department 
VOC- Volatile organic compound 
DAF - Dilution attenuation factor 

2.E-03 

3.E-01 

4.E-01 

4.E+OO 

2.E-03 

X 2.E-03 

X 5.E-03 

5.E-04 

X 2.E-01 

5.E-04 

2.E-02 

X 5.E-01 

X 3.E-02 

X 3.E-03 

X 4.E-02 

6.E-01 

1.E-02 

4.E+01 

4.E-02 

X 3.E-04 

X 5.E+OO 

6.E+01 

a compound is solid at ambient soil temperature, so risk-based level is used even 
though this level exceeds soil saturation (US EPA, 1996a) 

Note: Soil Screening Levels for residential soil, industrial/ occupational soil, and construction worker soil are based on the combined exposure through direct soil 
ingestion, inhalation of fugitive dust (and fumes for VOCs), and dermal exposure to soil. 

4.E-02 

5.E+OO 

8.E+OO 

7.E+01 

4.E-02 

3.E-02 

1.E-01 

1.E-02 

5.E+OO 

1.E-02 

3.E-01 

1.E+01 

5.E-01 

6.E-02 

7.E-01 

1.E+01 

2.E-01 

7.E+02 

9.E-01 

6.E-03 

1.E+02 

1.E+03 



Table A-2 
Default Exposure Factors 

Symbol Definition (units) Default 
CSFo Cancer slope factor oral (mg/kg-day)' Csv 
CSFI Cancer slope factor inhaled (mg/kg-day)'1 Csv 
RfDo Reference dose oral (mg/kg-day) Csv 
RfDI Reference dose inhaled (mg/kg-day) Csv 
TR Target cancer risk 10'5 
THQ Target hazard quotient 1 
BW Body weight (kg) 

--adult 70 
--child 15 

AT Averaging time (days) 
-- carcinogens 25550 
-- noncarcinogens ED*365 

SA Exposed surface area for soil/dust 
(cm2/day) 
- adult resident 5700 
- adult worker 3300 
--child 2800 

AF Adherence factor, soils (mg/cm2
) 

- adult resident 0.07 
- adult worker 0.2 
-- child resident 0.2 
- construction worker 0.3 

ABS Skin absorption defaults (unitless): 
- semi-volatile organics 0.1 
- volatile organics na 
- inorganics na 

IRA Inhalation rate (m3/day) 
-- adult resident 20 
- adult worker 20 
-- child resident 10 

IRW Drinking water ingestion rate (Uday) 
--adult 2.4 
--child 1.5 

IRS Soil ingestion (mg/day) 
-- adult residenti 100 
-- child resident 200 
-- commercial/industrial worker 100 
construction worker 480 

EF Exposure frequency (days/yr) 
-- residential 350 
-- commercial/industrial 250 
- construction worker 250 

ED Exposure duration (years) 
-- residential 30. 
--child 6 
-- commercial/industrial 25 
- construction worker 1 
Age-adjusted factors for carcinogens 

IFSadj Ingestion factor, soils ([mg-yr]/[kg-day]) 114 
SFSadj Dermal factor, soils ([m~-yr]/[kg-day]) 360 
lnhFadj Inhalation factor, air ([m -yr]/[kg-day]) 11 

IFWadj Ingestion factor, water ([L-yr]/[kg-day]) 1.1 

Particulate emission factor (m3/kg) PEF Csv 
VFs Volatilization factor for soil (m3/kg) Csv 
Csat Soil saturation concentration (mQikg) Csv 

NMED Soil Screening Levels 
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Reference 
IRIS, HEAST, or NCEA 
IRIS, HEAST, or NCEA 
IRIS, HEAST, or NCEA 
IRIS, HEAST, or NCEA 
NMED-specific value 
US EPA, 1989 

US EPA, 1989 
US EPA, 1991 

US EPA, 1989 

US EPA, 1989 

US EPA, 1996a 
US EPA, 1996a 
US EPA, 1989 
US EPA, 1989 
US EPA, 1996a 
US EPA, 1996a 
US EPA, 1989 
NMED-specific value 

US EPA, 1989 
US EPA, 2000a 
US EPA, 2000s 

US EPA, 1991 
US EPA, 1999a 
Exposure Factors, (US EPA, 1997) 

US EPA, 1997 
US EPA, 1997 

US EPA, 1991 
US EPA, 1991 
US EPA, 1999a 
US EPA, 1991 

US EPA, 1991 
US EPA, 1999a 
NMED-specific value 

US EPA, 1991) 
(US EPA, 1991) 
(US EPA, 1999) 
NMED-specific value 

US EPA, 1996a 
US EPA, 1999a 
By analogy to RAGS: Part B, (US 
EPA, 1991) 
By analogy to RAGS: Part B, (US 
EPA, 1991) 
US EPA, 1996a 
US EPA, 1996a 
US EPA, 1996a 

•Exposure duration for lifetime residents is assumed to be 30 years total. For carcinogens, exposures are combined for children (6 
years) and adults (24 years). 
Csv - Chemical-specific value 
na - not applicable 
RAGS - Risk Assessment Guidance for Superfund 
IRIS- Integrated Risk Information System, USEPA, 2000 
HEAST- Health Effects Assessment Summary Tables, USEPA, 1997 
NCEA - National Center for Environmental Assessment, Office of Research and Development 
NMED - New Mexico Environment Department 
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Chemical MW H 
(g/mole) (atm-m3/mole) 

Acenaphthene 154.21 1.7E-04 
Acrolein 56 1.2E-04 
Acrylonitrile 53 8.8E-05 
Aldrin 365 1.0E-04 
Aluminum 
Anthracene 178 6.5E-05 
Antimony 
Arsenic 
Barium 
Benzene 78.1 5.6E-03 
Benzidine 
Benzo(a)anthracene 228 1.2E-06 
Benzo(a)pyrene 250 1.6E-06 
Benzo(b )fluoranthene 252.3 1.1E-04 
Benzo(k)fluoranthene 252.3 5.0E-07 

a-BHC 290.85 6.8E-06 

113-BHC 290.85 3.5E-07 

ly-BHC 290.85 3.4E-06 
Beryllium 
Bis(2-chloroethyl) ether 1.8E-05 
Bis(2-chloroisopropyl) ether 1.1 E-04 
Bis(chloromethyl) ether 1.9E-05 
Boron 
Bromodichloromethane 164 1.6E-03 
Bromomethane 94.95 6.2E-03 
2-Butanone 72 2.7E-05 
terl-Butyl methyl ether 88.2 6.6E-04 
Cadmium 
Carbon tetrachloride 154 3.0E-02 
Chlordane 409.8 6.7E-05 
Chlorobenzene 113 3.7E-03 

Chloromethane 51 2.4E-02 
Chloroform 119 3.7E-03 
Chromium Ill 
Chromium VI 
Cobalt 
Copper 

Table B-1 

Physical-Chemical Properties 

H' D. Dw K.,., 
{dimensionless) (cm2/s) (cm2 /s) (cm3/g) 

7.0E-03 4.2E-02 7.7E-06 4.9E+03 
4.9E-03 1.1 E-01 1.2E-05 2.1E+01 
3.6E-03 1.1E-01 1.3E-05 8.5E-01 
4.2E-03 9.6E+04 

2.7E-03 3.2E-02 7.7E-06 2.4E+04 

2.3E-01 8.8E-02 9.8E-06 6.2E+01 

4.8E-05 1.4E+06 
6.4E-05 5.5E+06 
4.6E-03 5.5E+05 
2.1E-05 5.5E+05 
2.8E-04 
1.4E-05 3.8E+03 
1.4E-04 1.1E+03 

7.4E-04 
4.5E-03 
7.6E-04 

6.6E-02 3.0E-02 1.1E-05 1.0E+02 
2.6E-01 7.3E-02 1.2E-05 9.0E+OO 
1.1E-03 7.7E+03 8.5E-01 4.5E+OO 
2.7E-02 7.0E+03 7.5E-01 1.1E+01 

1.2E+OO 7.8E-02 8.8E-06 1.5E+02 
2.7E-03 1.4E+05 
1.5E-01 7.3E-02 8.7E-06 2.2E+02 

9.8E-01 1.1E-01 6.5E-06 3.5E+01 
1.5E-01 1.0E-01 1.0E-05 5.3E+01 

K.. s 
(cm3/g) (mg/L) 
2.9E+01 4.2E+OO 
1.3E-01 2.1E+05 
5.1E-03 7.9E+04 
2.9E+01 

1.4E+02 4.3E-02 

3.7E-01 1.8E+03 

4.1E+02 
1.7E+03 
1.7E+02 
1.7E+02 

1.1E+OO 
3.2E-01 

6.0E-01 6.7E+03 
5.4E-02 1.5E+04 
1.4E-03 
3.4E-03 

9.1E-01 7.9E+02 
4.2E+01 
1.3E+OO 4.7E+02 

2.1E-01 8.2E+03 
3.2E-01 7.9E+03 
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DA VF SAT 
(cm2/s) (m3/kg) (mg/kg) 
4.7E-07 1.7E+05 2.1E+01 
1.2E-04 1.1E+04 4.0E+04 
1.9E-04 8.6E+03 1.3E+04 

3.2E-08 6.7E+05 9.9E-01 

2.0E-03 2.7E+03 4.4E+02 

3.5E+03 

1.4E-04 1.0E+04 1.8E+03 
4.8E-03 1.7E+03 3.1E+03 
7.7E-01 
1.2E+01 

4.1E-03 1.9E+03 3.6E+02 

3.9E-04 6.1E+03 1.9E+02 

1.1E-02 1.1E+03 2.6E+03 
1.8E-03 2.8E+03 1.9E+03 

voc 

X 
X 
X 

X 

X 

X 
X 

X 

X 

X 
X 



Table B-1 

Physical-Chemical Properties 

Chemical MW H H' o. Dw K..c 
(g/mole) (atm-m3/mole) (dimensionless) (cm2/s) (cm2/s) (cm3/g) 

Chrysene 228.28 9.5E-05 3.9E-03 2.5E-02 6.2E-06 4.0E+05 
Cyanide 
ODD 320 5.0E-06 2.0E-04 7.7E+05 
DOE 318 1.2E-04 5.1E-03 4.4E+06 
DDT 354.5 5.4E-05 2.2E-03 2.4E+05 
Dibenz(a ,h )anthracene 278.3 1.1E-08 4.6E-07 3.3E+06 
1 ,2-Dibromoethane 188 3.2E-04 1.3E-02 7.3E-02 8.1E-06 2.8E+01 
Dibutyl phthalate 278.34 9.4E-10 3.9E-08 1.6E+03 
1 ,2-Dichlorobenzene 147 1.9E-03 7.8E-02 6.9E-02 7.9E-06 3.8E+02 
1 ,3-Dichlorobenzene 147 1.9E-03 7.8E-02 6.9E-02 7.9E-06 3.8E+02 
1 A-Dichlorobenzene 147 2.4E-03 1.0E-01 6.9E-02 7.9E-06 6.2E+02 
3,3-Dichlorobenzidine 4.0E-09 1.6E-07 
Dichlorodifluoromethane 120.92 3.0E+OO 1.2E+02 8.0E-02 1.1 E-05 5.8E+01 
1 , 1-Dichloroethane 99 5.6E-03 2.3E-01 7.4E-02 1.1E-05 5.3E+01 
1 ,2-Dichloroethane 99 9.8E-04 4.0E-02 1.0E-01 9.9E-06 3.8E+01 
1, 1-Dichloroethene 97 2.5E-02 1.0E+OO 6.8E+03 9.0E-01 6.2E+01 
cis-1 ,2-Dichloroethene 97 4.1E-03 1.7E-01 7.4E-02 1.1E-05 3.6E+01 
trans-1 ,2-Dichloroethene 97 9.4E-03 3.8E-01 7.1E-02 1.2E-05 3.8E+01 
Dichloromethane 85 2.2E-03 9.0E-02 8.7E+03 1.0E+OO 8.8E+OO 
2,4-Dichlorophenol 4.4E-07 1.8E-05 
1 ,3-Dichloropropene 111 1.8E-02 7.3E-01 6.3E-02 1.0E-05 2.7E+01 
Dieldrin 381 2.7E-06 1.1E-04 1.7E+03 
Diethyl phthalate 222.2 4.5E-07 1.9E-05 8.2E+01 
Di(2-ethylhexyl) phthalate 391 1.0E-07 4.2E-06 5.9E+03 
2,4-Dinitrophenol 4.4E-07 1.8E-05 
Dimethyl phthalate 194.19 4.2E-07 1.7E-05 
2,4-Dinitro-2-methylphenol 4.8E-11 2.0E-09 
2,4-Dinitrotoluene 182.14 9.3E-08 3.8E-06 
1 ,2-Diphenylhydrazine 4.1 E-11 1.7E-09 
Endosulfan 406.95 7.7E-05 3.1E-03 7.4E+02 
Endrin 381 7.5E-06 3.1E-04 
Ethyl benzene 106.2 7.9E-03 3.2E-01 7.5E-02 7.8E-06 2.0E+02 
Fluoranthene 202.3 7.3E-05 3.0E-03 3.8E+04 
Fluorene 166.21 7.7E-05 3.2E-03 6.1E-02 7.9E-06 7.9E+03 
Flouride 
Fluorotrichloromethane 6.4E-05 2.6E-03 
Heptachlor 373.5 1.1E-03 4.5E-02 6.8E+03 
Hexachlorobenzene 1.3E-03 5.4E-02 
H~~chlorocyclopentadiene 2.7E-02 1.1E+OO _ 

~-· - ---

K.t s 
(cm3/g) (mg/L) 
2.4E+03 1.6E-03 

2.3E+02 
1.3E+03 
7.3E+01 
9.9E+02 
1.7E-01 3.4E+03 
4.7E-01 
2.3E+OO 1.6E+02 
2.3E+OO 1.6E+02 
3.7E+OO 7.4E+01 

3.5E-01 2.8E+02 
3.2E-01 5.1E+03 
2.3E-01 8.5E+03 
1.9E-02 
2.1E-01 3.5E+03 
2.3E-01 6.3E+03 
2.6E-03 

1.6E-01 2.8E+03 
5.1E-01 
2.5E-02 
1.8E+OO 

2.2E-01 

1.2E+OO 1.7E+02 
1.1E+01 
4.7E+01 1.9E+OO 

2.0E+OO 

-- L__ 
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DA VF SAT 
(cm2/s) (m31kg) (mglkg) 
2.1E-09 2.6E+06 6.2E-01 

1.8E-04 8.8E+03 6.7E+02 

1.2E-04 1.1E+04 8.5E+01 
1.2E-04 1.1E+04 8.5E+01 
9.4E-05 1.2E+04 5.7E+01 

1.4E-02 1.0E+03 4.1E+03 
1.9E-03 2.7E+03 1.2E+03 
6.5E-04 4.7E+03 1.8E+03 
2.6E+02 
1.9E-03 2.8E+03 7.8E+02 
3.5E-03 2.0E+03 1.6E+03 
4.9E+01 

5.9E-03 1.6E+03 7.8E+02 

9.1E-04 4.0E+03 6.8E+01 

2.1E-07 2.6E+05 1.5E+01 

voc 
. 

X 

i 

. 

I 

X 

X I 

X 
X 

X 
X 
X 

X 
X 

X 

X 

X 



Chemical MW H 
(g/mole) (atm-m3 /mole) 

Hexachloroethane 3.9E-03 
Hexachlorobutadiene 260.8 4.6E+OO 
HMX 1.0E-11 
lndeno(1,2,3-c,d)pyrene 276.3 4.9E-09 
lsophorone 5.8E-06 
Iron 
Lead 
lead (Tetraethyl-) 
Manganese 
Mercury and compounds 
Mercury (elemental) 
Mercury (methyl) 
Molybdenum 
Naphthalene 128.16 4.8E-04 
Nickel 
Nitrate 
Nitrite 
Nitrobenzene 120 2.4E-05 
Nitroglycerin 6.0E-03 
N-Nitrosodi-n-butylamine 160 3.2E-04 
N-Nitrosodiethylamine 3.6E-06 
N-Nitrosodimethylamine 1.4E-01 
N-Nitrosodiphenylamine 198.23 1.2E-06 
N-Nitrosopyrrolidine 4.9E-08 
Phenanthrene 178.2 2.3E-05 
Phenol 94 6.0E-07 
Polychlorinatedbiphenyls 
Aroclor 1016 1.8E-08 
Aroclor 1221 1.8E-08 
Aroclor 1232 1.8E-08 
Aroclor 1242 1.8E-08 
Aroclor 1248 375.7 1.8E-08 
Aroclor 1254 375.7 1.8E-08 
Aroclor 1260 375.7 1.8E-08 
Pentachlorobenzene 7.1E-03 
Pyrene 200 1.1E-05 
Selenium 
Silver 
Strontium 

Table B-1 

Physical-Chemical Properties 

H' D. Dw K..c 
(dimensionless) (cm2/s) (cm2/s) (cm3/g) 

1.6E-01 
1.9E+02 2.9E+04 
4.1E-10 
2.0E-07 1.6E+06 
2.4E-04 2.5E+01 

2.0E-02 5.9E-02 7.5E-06 1.2E+03 

9.8E-04 7.6E-02 8.6E-06 6.5E+01 
2.5E-01 2.6E+02 
1.3E-02 5.8E-02 9.7E-06 2.6E+02 
1.5E-04 1.2E+03 
5.9E+OO 4.3E+01 
5.0E-05 3.3E+02 
2.0E-06 1.9E+01 
9.4E-04 1.4E+04 
2.4E-05 1.4E+02 

7.4E-07 
7.4E-07 
7.4E-07 
7.4E-07 
7.4E-07 5.7E+03 6.0E-01 5.3E+05 
7.4E-07 5.7E+03 6.0E-01 5.3E+05 
7.4E-07 5.7E+03 6.0E-01 5.3E+05 
2.9E-01 
4.5E-04 2.7E-02 7.2E-06 6.8E+04 

K.t s 
(cm3/g) (mg/L) 

8.7E+OO 

4.8E+02 
1.2E+04 

7.1E+OO 3.1E+01 

3.9E-01 2.1E+03 
1.5E+OO 1.8E+03 
1.5E+OO 1.3E+03 
1.8E+OO 
6.5E-02 
9.8E-02 
2.9E-02 
4.2E+OO 
4.3E-02 

1.6E+02 
1.6E+02 
1.6E+02 

4.1E+02 1.4E-01 
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DA VF SAT 
(cm2/s) (m3/kg) (mg/kg) 

8.4E-06 4.1E+04 4.1E+01 

8.1E-06 4.2E+04 4.8E+02 

2.4E-05 2.4E+04 5.4E+02 

4.8E+03 

1.7E-09 2.9E+06 8.9E+OO 

voc 

X 

X 

X 

X 



Table B-1 

Physical-Chemical Properties 

Chemical MW H H' o. Dw K..e 
(g/mole) (atm-m3/mole) (dimensionless) (cm2/s) (cm2 /s) (cm3/g) 

RDX 
1 ,2,4,5-Tetrachlorobenzene 
1,1 ,2,2-Tetrachloroethane 168 
Tetrachloroethene 165.83 
Thallium 
Toluene 92 
Toxaphene 
Tribromomethane 
1 ,2,4-Trichlorobenzene 181 
1,1, 1-Trichloroethane 133 
1,1 ,2-Trichloroethane 133 
Trichloroethene 131 
2,4,5-Trichlorophenol 197.46 
2,4,6-Trichlorophenol 197.46 
2,4,6-Trinitrotoluene 

Vanadium 

Vinyl chloride 63 
Xylenes 106 

Zinc 

MW- Molecular weight 
H'- Dimensionless Henry's Law Constant 
Dw - Diffusivity in water 
Kt - Soil-water partition coefficient 
DA- Apparent diffusivity 
SAT - Soil saturation limit 

6.3E-08 2.6E-06 
1.0E-03 4.1E-02 
3.5E-04 1.4E-02 
1.8E-02 7.5E-01 

6.6E-03 2.7E-01 
6.0E-06 2.5E-04 
6.6E-04 2.7E-02 
1.4E-03 5.8E-02 
1.7E-02 7.1E-01 
9.1E-04 3.7E-02 
1.0E-02 4.2E-01 
4.3E-06 1.8E-04 
7.8E-06 3.2E-04 
4.6E-07 1.9E-05 

2.7E-02 1.1E+OO 

7.3E-03 3.0E-01 

H- Henry's Law Constant 
D. - Diffusivity in air 

7.1 E-02 7.9E-06 
7.2E-02 8.2E-06 

8.7E-02 8.6E-06 

3.0E-02 8.2E-06 
7.8E-02 8.8E-06 
7.8E-02 8.8E-06 
7.9E-02 9.1E-06 

1.1E-01 1.2E-06 

7.0E-02 7.8E-06 

Koc - Soil organic carbon partition coefficient 
S - Solubility in water 
VF - Volatilization factor 
VOC - Volatile organic compound 

7.0E+01 

7.9E+01 
2.7E+02 

1.4E+02 

1.7E+03 
1.4E+02 
7.5E+01 
9.4E+01 

1.6E+03 

1.9E+01 

2.0E+02 

K.t s 
(cm3/g) (mg/L) 
1.1E-01 

4.7E-01 3.0E+03 
1.6E+OO 2.0E+02 

8.4E-01 5.3E+02 

1.0E+01 3.0E+02 
8.1E-01 1.3E+03 
4.5E-01 4.4E+03 
5.7E-01 1.1E+03 

2.4E+OO 

1.1E-01 2.8E+03 
1.2E+OO 1.6E+02 
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DA VF SAT 
(cm2/s) (m3/kg) (mg/kg) 

9.1E-05 1.3E+04 7.3E+02 
1.5E-03 3.1E+03 1.0E+02 

1.2E-03 3.4E+03 1.8E+02 

9.0E-06 4.0E+04 5.3E+02 
2.7E-03 2.3E+03 5.1E+02 
2.7E-04 7.3E+03 1.1E+03 
2.3E-03 2.5E+03 3.4E+02 

1.5E-02 9.9E+02 8.7E+02 
8.2E-04 4.2E+03 6.3E+01 

Note: Values for properties are presented in this table only for those compounds for which the values were used in the soil screening level calculation. 

' 

voc i 
I 

I 

' 

X 
X 

X 

X 
X 
X 
X 

X 
X 
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Table C-1 

Human Health Benchmarks Used for Calculating SSLs 

Chemical SFo Reference SF, Reference RfDo 
(mg/kg-day1 (mg/kg-day)"1 (mg/kg-day) 

Acenaphthene 6.0E-02 

Acrolein 2.0E-02 

Acrylonitrile 5.4E-01 IRIS 2.4E-01 IRIS 1.0E-03 

Aldrin 1.7E+01 IRIS 1.7E+01 IRIS 3.0E-05 

Aluminum 1.0E+OO 

Anthracene 3.0E-01 

Antimony 4.0E-04 

Arsenic 1.5E+OO IRIS 1.5E+01 IRIS 3.0E-04 

Barium 7.0E-02 

Benzene 2.9E-02 IRIS 2.7E-02 IRIS 3.0E-03 

Benzidine 2.3E+02 IRIS 2.3E+02 IRIS 3.0E-03 

Benz( a )anthracene 7.3E-01 NCEA 3.1E-01 NCEA 3.0E-02 

Benzo(a)pyrene 7.3E+OO IRIS 3.1E+OO NCEA 3.0E-02 

Benzo(b )fluoranthene 7.3E-01 NCEA 3.1E-01 NCEA 3.0E-02 

Benzo(k)fluoranthene 7.3E-02 NCEA 3.1E-02 NCEA 3.0E-02 

a-BHC 6.3E+OO IRIS 6.3E+OO IRIS 

13-BHC 1.8E+OO IRIS 1.8E+OO IRIS 3.0E-04 

y-BHC 1.3E+OO HEAST 1.3E+OO r 3.0E-04 

Beryllium 8.4E+OO IRIS 2.0E-03 

Bis(2-chloroethyl) ether 1.1 E+OO IRIS 1.2E+OO IRIS 

Bis(2-chloroisopropyl) ether 7.0E-02 HEAST 3.5E-02 HEAST 4.0E-02 

Bis(chloromethyl) ether 2.2E+02 IRIS 2.2E+02 IRIS 

Boron 9.0E-02 

Bromodichloromethane 6.2E-02 IRIS 6.2E-02 r 2.0E-02 

Bromomethane 1.4E-03 

2-Butanone 6.0E-01 

terl-Butyl methyl ether 1.0E-01 

Cadmium 6.3E+OO IRIS 1.0E-03 

Carbon tetrachloride 1.3E-01 IRIS 5.3E-02 IRIS 7.0E-04 

Chlordane 3.5E-01 IRIS 3.5E-01 IRIS 5.0E-04 

Chlorobenzene 2.0E-02 

Chloromethane 1.3E-02 HEAST 6.3E-03 HEAST 

Chloroform 6.1E-03 IRIS 8.1E-02 IRIS 1.0E-02 

Chromium Ill 1.5E+OO 

Chromium VI 2.9E+02 IRIS 3.0E-03 

Reference 

IRIS 

HEAST 

HEAST 

IRIS 

NCEA 

IRIS 

IRIS 

IRIS 

IRIS 

NCEA 

IRIS 

s 
s 
s 
s 

s 
IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

Cal EPA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 
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RfD, Reference ABS 
(mg/kg-day) 

6.0E-02 r 0.13 

5.7E-06 IRIS 0.1 

5.7E-04 IRIS 0.1 

3.0E-05 r 0.1 

1.4E-03 NCEA 0.01 

3.0E-01 r 0.13 

0.01 

0.03 

1.4E-04 HEAST 0.01 

1.7E-03 NCEA 0.01 

3.0E-03 r 0.1 

3.0E-02 s 0.13 

3.0E-02 s 0.13 

3.0E-02 s 0.13 

3.0E-02 s 0.13 

0.04 

3.0E-04 s 0.04 

3.0E-04 r 0.04 

5.7E-06 IRIS 0.01 

0.1 

4.0E-02 r 0.1 

0.1 

5.7E-03 HEAST 0.1 

2.0E-02 r 0.1 

1.4E-03 IRIS 0.1 

2.9E-01 IRIS 0.1 

8.6E-01 IRIS 0.1 

0.001 

5.7E-04 NCEA 0.1 

2.0E-04 IRIS 0.04 

1.7E-02 NCEA 0.1 

8.6E-02 NCEA 0.1 

8.6E-05 NCEA 0.1 

0.01 

0.01 

' 

I 

' 



Table C-1 

Human Health Benchmarks Used for Calculating SSLs 

Chemical SF0 Reference SF1 Reference RfDo 
(mg/kg-day1 ( mg/kg-day)-1 (mglkg-day) 

Cobalt 6.0E-02 

Copper 3.7E-02 

Chrysene 7.3E-03 NCEA 3.1E-03 NCEA 3.0E-02 

Cyanide 2.0E-02 

DOD 2.4E-01 IRIS 2.4E-01 r 5.0E-04 

ODE 3.4E-01 IRIS 3.4E-01 r 5.0E-04 

DDT 3.4E-01 IRIS 3.4E-01 IRIS 5.0E-04 

Dibenz(a,h)anthracene 7.3E+OO NCEA 3.1E+OO NCEA 

1 ,2-Dibromoethane 8.5E+01 IRIS 7.7E-01 IRIS 5.7E-05 

Dibutyl phthalate 1.0E-01 

1 ,2-Dichlorobenzene 9.0E-02 

1 ,3-Dichlorobenzene 9.0E-04 

1 A-Dichlorobenzene 2.4E-02 HEAST 2.2E-02 NCEA 3.0E-02 

3,3-Dichlorobenzidine 4.5E-01 IRIS 4.5E-01 r 

Dichlorodifluoromethane 2.0E-01 

1, 1-Dichloroethane 1.0E-01 

1 ,2-Dichloroethane 9.1E-02 IRIS 9.1E-02 IRIS 3.0E-02 

1 , 1-Dichloroethene 6.0E-01 IRIS 1.8E-01 IRIS 9.0E-03 

cis-1 ,2-Dichloroethene 1.0E-02 

trans-1 ,2-Dichloroethene 2.0E-02 

Dichloromethane 7.5E-03 IRIS 1.6E-03 IRIS 6.0E-02 

2,4-Dichlorophenol 3.0E-03 

1 ,3-Dichloropropene 1.8E-01 HEAST 1.3E-01 HEAST 3.0E-04 

Dieldrin 1.6E+01 IRIS 1.6E+01 IRIS 5.0E-05 

Diethyl phthalate S.OE-01 

Di(2-ethylhexyl) phthalate 1.4E-02 IRIS 1.4E-02 r 2.0E-02 

2,4-Dinitrophenol 2.0E-03 

Dimethyl phthalate 1.0E+01 

2 ,4-Dinitro-2-methylphenol 2.0E-03 

2,4-Dinitrotoluene 2.0E-03 

1 ,2-Diphenylhydrazine S.OE-01 IRIS 7.7E-01 IRIS 

Endosulfan 6.0E-03 

Endrin 3.0E-04 

Ethyl benzene 1.0E-01 

Fluoranthene 4.0E-02 

Reference 

NCEA 

HEAST 

s 
IRIS 

s 
s 
IRIS 

R 

IRIS 

IRIS 

NCEA 

NCEA 

IRIS 

HEAST 

NCEA 

IRIS 

HEAST 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

HEAST 

s 
IRIS 

IRIS 

IRIS 

IRIS 

IRIS 
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Rf01 Reference ABS 
(mg/kg-day) 

2.9E-04 NCEA 0.01 

0.01 

3.0E-02 s 0.13 

2.0E-02 r 0.1 

5.0E-04 s 0.03 

5.0E-04 s 0.03 

5.0E-04 r 0.03 

0.13 

5.7E-05 HEAST 0.1 

1.0E-01 r 0.1 

5.7E-02 HEAST 0.1 

9.0E-04 r 0.1 

3.0E-02 IRIS 0.1 

0.1 

5.7E-02 HEAST 0.1 

1.4E-01 HEAST 0.1 

1.4E-03 NCEA 0.1 

9.0E-03 r 0.1 

1.0E-02 r 0.1 

2.0E-02 r 0.1 

8.6E-01 HEAST 0.1 

3.0E-03 r 0.1 

5.7E-03 IRIS 0.1 

5.0E-05 r 0.1 

S.OE-01 r 0.1 

2.2E-02 r 0.1 

2.0E-03 r 0.1 

1.0E+01 r 0.1 

2.0E-03 s 0.1 

2.0E-03 r 0.1 

0.1 

6.0E-03 r 0.1 

3.0E-04 r 0.1 

2.9E-01 IRIS 0.1 

4.0E-02 r 0.13 

J 

I 

i 

I 
I 

! 

I 

I 

i 

J 
I 



Chemical SFO 
(mg/kg-day1 

Fluorene 

Flouride 

Fluorotrichloromethane 

Heptachlor 4.5E+OO 

Hexachlorobenzene 1.6E+OO 

Hexachlorocyclopentadiene 

Hexachloroethane 1.4E-02 

Hexachlorobutadiene 7.8E-02 

HMX 

lndeno(1,2,3-c,d)pyrene 7.3E-01 

Iron 

lsophorone 9.5E-04 

Lead 

Lead (tetraethyl-) 

Manganese 

Mercury and compounds 

Mercury (elemental) 

Mercury (methyl) 

Molybdenum 

Naphthalene 

Nickel 

Nitrate 

Nitrite 

Nitrobenzene 

Nitroglycerin 1.4E-02 

N-Nitrosodi-n-butylamine 5.4E+OO 

N-Nitrosodiethylamine 1.5E+02 

N-Nitrosodimethylamine 5.1E+01 

N-Nitrosodiphenylamine 4.9E-03 

N-Nitrosopyrrolidine 2.1E+OO 

Phenanthrene 

Phenol 

Phenol 1.6E+OO 

Polychlorinatedbiphenyls 

Aroclor 1016 ?.OE-02 

Table C-1 

Human Health Benchmarks Used for Calculating SSLs 

Reference SF1 Reference RfDa 
( mg/kg-day)"1 (mglkg-day) 

4.0E-02 

6.0E-02 

IRIS 4.6E+OO IRIS 5.0E-04 

IRIS 1.6E+OO IRIS B.OE-04 

?.OE-03 

IRIS 1.4E-02 IRIS 1.0E-03 

IRIS 7.8E-02 IRIS 2.0E-04 

5.0E-02 

NCEA 3.1 E-01 NCEA 3.0E-02 

3.0E-01 

IRIS 9.5E-04 r 2.0E-01 

Reference 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

HEAST 

IRIS 

s 
NCEA 

IRIS 
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RfD1 Reference ABS 
(mglkg-day) 

4.0E-02 r 0.1 

0.1 

0.1 

5.0E-04 r 0.1 

B.OE-04 r 0.1 

2.0E-05 HEAST 0.1 

1.0E-03 r 0.1 

2.0E-04 r 0.1 

0.1 

3.0E-02 s 0.13 

0.01 

2.0E-01 r 0.1 

The effects of lead are evaluated using US EPA's IEUBK model 

1.0E-07 IRIS 0.1 

1.4E-01 IRIS 1.4E-05 IRIS 0.01 

3.0E-04 IRIS 0.01 

8.6E-05 IRIS 0.01 

1.0E-04 IRIS 0.1 

5.0E-03 HEAST 0.01 

2.0E-02 IRIS 8.6E-04 IRIS 0.1 

2.0E-02 IRIS 5.7E-05 ATSDR 0.01 

1.6E+OO IRIS 1.6E+OO r 0.1 

1.0E-01 IRIS 1.0E-01 r 0.1 

5.0E-04 IRIS 5.7E-04 HEAST 0.1 

NCEA 1.4E-02 r 0.1 

IRIS 5.6E+OO IRIS 0.1 

IRIS 1.5E+02 IRIS 0.1 

IRIS 4.9E+01 IRIS 0.1 

IRIS 4.9E-03 r 0.1 

IRIS 2.1E+OO IRIS 0.1 

3.0E-02 X 3.0E-02 X 0.1 

6.0E-01 IRIS 6.0E-01 r 0.1 

IRIS 1.6E+OO IRIS B.OE-04 IRIS B.OE-04 r 0.1 

IRIS 7.0E-02 IRIS ?.OE-05 IRIS ?.OE-05 r 0.14 



Chemical 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Pentachlorobenzene 

Pyrene 

Selenium 

Silver 

Strontium 

RDX 

1,2,4,5-Tetrachlorobenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Thallium 

Toluene 

Toxaphene 

T ribromomethane 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4,6-Trinitrotoluene 

Vanadium 

Vinyl chloride 

Xytenes 

Zinc 

SF 0 - Oral cancer slope factor 
SFi- Inhalation cancer slope factor 
RfD0 - Oral Reference Dose 
RfDi - Inhalation Reference Dose 

SFo 
(mg/kg-day1 

2.0E+OO 

2.0E+OO 

2.0E+OO 

2.0E+OO 

2.0E+OO 

2.0E+OO 

1.1E-01 

2.0E-01 

5.2E-02 

1.1E+OO 

7.9E-03 

5.7E-02 

1.5E-02 

1.1E-02 

3.0E-02 

1.9E+OO 

ABS- Gastrointestinal absorption coefficient 

Table C-1 

Human Health Benchmarks Used for Calculating SSLs 

Reference SF, Reference RID0 Reference 
(mglkg-day)"1 (mg/kg-day) 

IRIS 2.0E+OO IRIS 

IRIS 2.0E+OO IRIS 

IRIS 2.0E+OO IRIS 

IRIS 2.0E+OO IRIS 2.0E-05 s 
IRIS 2.0E+OO IRIS 2.0E-05 IRIS 

IRIS 2.0E+OO IRIS 2.0E-05 s 
S.OE-04 IRIS 

3.0E-02 IRIS 

5.0E-03 IRIS 

5.0E-03 IRIS 

6.0E-01 IRIS 

IRIS 1.1E-01 r 3.0E-03 IRIS 

3.0E-04 IRIS 

IRIS 2.0E-01 IRIS 6.0E-02 NCEA 

NCEA 2.0E-03 NCEA 1.0E-02 IRIS 

S.OE-05 IRIS 

2.0E-01 IRIS 

IRIS 1.1E+OO IRIS 

IRIS 3.9E-03 IRIS 2.0E-02 IRIS 

1.0E-02 IRIS 

3.5E-02 NCEA 

IRIS 5.6E-02 IRIS 4.0E-03 IRIS 

NCEA 1.0E-02 NCEA 6.0E-03 NCEA 

1.0E-01 IRIS 

IRIS 1.1E-02 IRIS 

IRIS 3.0E-02 r 5.0E-04 IRIS 

7.0E-03 HEAST 

HEAST 3.0E-01 HEAST 

2.0E+OO IRIS 

3.0E-01 IRIS 

IRIS - Integrated Risk Information System, USEP A, 2000 
HEAST - Health Effects Assessment Summary Tables, USEP A, 1997 
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RID, Reference ABS 
(mglkg-day) 

0.14 

0.14 

0.14 

2.0E-05 s 0.14 

2.0E-05 r 0.14 

2.0E-05 s 0.14 

S.OE-04 r 0.1 

3.0E-02 r 0.1 

0.01 

0.01 

0.1 

3.0E-03 r 0.1 

3.0E-04 r 0.1 

6.0E-02 r 0.1 

1.1E-01 NCEA 0.1 

0.01 

1.1E-01 HEAST 0.1 

0.1 

2.0E-02 r 0.1 

5.7E-02 HEAST 0.1 

2.9E-01 NCEA 0.1 

4.0E-03 r 0.1 

6.0E-03 r 0.1 

1.0E-01 r 0.1 

0.1 

5.0E-04 r 0.1 

0.01 

0.1 

2.0E+OO r 0.1 

0.01 

NCEA- National Center for Environmental Assessment, Office of Research and Development 
r- Route-to-route extrapolation 
S - Surrogate value selected on basis of structure-activity relationship 
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The purpose of an ecological risk assessment is to evaluate the potential adverse effects that 
chemical contamination has on the plants and animals that make up ecosystems. The risk 
assessment process provides a way to develop, organize and present scientific information so 
that it is relevant to environmental decisions. 

The New Mexico Environment Department Hazardous and Radioactive Materials Bureau 
(NMED) has developed a tiered procedure for the evaluation of ecological risk. This 
procedure is outlined in the Guidance for Assessing Ecoiogicai Risks Posed I?J Chemicals: Screening
Levei Ecoiogicai Risk Assessment (GAERPC) (NMED, 2000). Briefly, the tiers of the procedure 
are organized as follows: 

PHASE 1: QUALITATIVE ASSESSMENT 

• Tier I: Screening-Level Ecological Risk Assessment 

• Scoping Assessment 

• Screening Assessment 

PHASE II: QUANTITATIVE ASSESSMENT 

• Tier II: Site-Specific Ecological Risk Assessment 

As discussed above and illustrated in Figure 1, the Scoping Assessment is the first phase of 
the Tier I Screening-Level Ecological Risk Assessment process as defmed by the NMED 
GAERPC. This document provides specific procedures to assist the facility in conducting 
the first step (Scoping Assessment) of the Tier I, Screening-Level Ecological Risk 
Assessment process outlined in the GAERPC. The purpose of the Scoping Assessment is 
to gather information which will be used to determine if there is "any reason to believe that 
ecological receptors and/ or complete exposure pathways exist at or in the locality of the 
site" (NMED, 2000). The scoping assessment step also serves as the initial information 
gathering phase for sites clearly in need of a more detailed assessment of potential ecological 
risk. This document outlines the methodology for conducting a Scoping Assessment, and 
includes a Site Assessment Checklist (Attachment A) which serves as tool for gathering 
information about the facility property and surrounding areas. Although the GAERPC 
provides a copy of the US EPA Checklist for Ecological Assessment/Sampling (US EPA, 
1997), the attached Site Assessment Checklist provides an expanded, user-friendly template 
which both guides the user as to what information to collect and furnishes an organized 
structure in which to enter the information. 

After the Site Assessment Checklist has been completed, the assessor must use the collected 
information to generate a Scoping Assessment Report and Preliminary Conceptual Site 
Exposure Model (PCSEM). Guidance for performing these tasks is provided in this 
document, and in the GAERPC. The Scoping Assessment Report and PCSEM are 
subsequently used to address the first in a series of Technical Decision Points of the tiered 

1 
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GAERPC process. Technical Decision Points are questions which must be answered by the 
assessor after the completion of certain phases in the process. The resulting answer to the 
question determines the next step to be undertaken by the facility. The flrst Technical 
Decision Point, as illustrated in Figure 1, is to decide: Is Ecological Risk Suspected? 

If the answer to the flrst Technical Decision Point is "no" (that is, ecological risk is not 
suspected), the assessor may use the Exclusion Criteria Checklist and Decision Tree 
(Attachment B) to help confum or deny that possibility. However, it is unlikely that any site 
containing potential ecological habitat or receptors will meet the Site Exclusion Criteria. 

If ecological risk is suspected, the facility will usually be directed to proceed to the next 
phase of Tier I, which is a Screening Level Ecological Risk Assessment (SLERA). A SLERA 
is a simplifled risk assessment that can be conducted with limited site-speciflc data by 
defming assumptions for parameters that lack site-speciflc data (US EPA, 1997). Values 
used for screening are consistendy biased in the direction of overestimating risk to ensure 
that sites that might pose an ecological risk are properly identifled. The completed Site 
Assessment Checklist is a valuable source of information needed for the completion of the 
SLERA. Instructions for performing a SLERA can be found in the GAERPC and in a 
number of EPA guidance documents (e.g., US EPA, 1997; US EPA, 1998). 

2. SCOPING ASSESSMENT 

The Scoping Assessment serves as the initial information gathering and evaluation phase of 
the Tier I process. A Scoping Assessment consists of the following steps: 

• Compile and Assess Basic Site Information (using Site Assessment Checklist) 

• Conduct Site Visit 

• Identify Preliminary Contaminants of Potential Ecological Concern 

• Develop a Preliminary Conceptual Site Exposure Model 

• Prepare a Scoping Assessment Report 

The following subsections provide guidance for completing each step of the Scoping 
Assessment. For additional guidance, readers should refer to the GAERPC (NMED, 2000). 

2.1 CoMPILE AND AssEss BAsiC SITE INFORMA110N 

The flrst step of the Scoping Assessment process is to compile and assess basic site 
information. Since the purpose of the Scoping Assessment is to determine if ecological 
habitats, receptors, and complete exposure pathways are likely to exist at the site, those items 
are the focus of the information gathering. The Site Assessment Checklist (Attachment A) 
should be used to complete this step. The questions in the Site Assessment Checklist should 
be addressed as completely as possible with the information available before conducting a 
site visit. 
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In many cases, a large portion of the Site Assessment Checklist can be completed using 
reference materials and general knowledge of the site. A thorough flle search should be 
conducted to compile all potential reference materials. Resource Conservation and Recovery 
Act (RCRA) Facility Assessment (RFA) and Facility Investigation (RFI) reports, inspection 
reports, RCRA Part B Permit Applications, and facility maps can all be good sources of the 
information needed for the Site Assessment Checklist. 

Habitats and receptors which may be present at the site can be identified by contacting local 
and regional natural resource agencies. Habitat types may be determined by reviewing land 
use and land cover maps (LULC), which are available via the Internet at 
http:/ /www.nationalatlas.gov /scripts. Additional sources of general information for the 
identification of ecological receptors and habitats are listed in the introduction section of 
tl1e Site Assessment Checklist (Attachment A). 

After all available information has been compiled and entered into the Site Assessment 
Checklist, the assessor should review the checklist and identify data gaps. Plans should then 
be made to obtain the missing information by performing additional research and/ or by 
observation and investigation during the site visit. 

2.2 SITE VISIT 

When performing a Scoping Assessment, at least one site visit should be conducted to 
directly assess ecological features and conditions. As discussed in the previous section, 
completion of the Site Assessment Checklist should have begun during the compilation of 
basic site information. The site visit allows for verification of the information obtained from 
the review of references and other information sources. The current land and surface water 
usage and characteristics at the site can be observed, as well as direct and indirect evidence 
of receptors. In addition to the site, areas adjacent to the site and all areas where ecological 
receptors are likely to contact site-related chemicals (i.e., all areas which may have been 
impacted by the release or migration of chemicals from the site) should be observed or 
visited and addressed in the Site Assessment Checklist. The focus of the habitat and 
receptor observations should be on a community level. That is, dominant plant and animal 
species and habitats (e.g., wetlands, wooded areas) should be identified during the site visit. 
Photographs should be taken during the site visit and attached to the Scoping Assessment 
Report. Photographs are particularly useful for documenting the nature, quality, and 
distribution of vegetation, other ecological features, potential exposure pathways, and any 
evidence of contamination or impact. While the focus of the survey is on the community 
level, the U.S. Fish and Wildlife Service and the New Mexico Natural Heritage Program 
should be contacted prior to the site visit. The intent is to determine if state listed and/ or 
federal listed Threatened & Endangered (T &E) species or sensitive habitats may be present 
at the site, or if any other fish or wildlife species could occur in the area (as indicated in the 
Site Assessment Checklist, Section IIID). A trained biologist or ecologist should conduct 
the biota surveys to appropriately characterize major habitats and to determine whether 
T &E species are present or may potentially use the site. The site assessment should also 
include a general survey for T &E species and any sensitive habitats (e.g. wetlands, perennial 
waters, breeding areas), due to the fact that federal and state databases might not be 
complete. 
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Site visits should be conducted at times of the year when ecological features are most 
apparent (i.e., spring, summer, early fall). Visits during winter might not provide as much 
evidence of the presence or absence of receptors and potential exposure pathways. 

In addition to observations of ecological features, the assessor should note any evidence of 
chemical releases (including visual and olfactory clues), drainage patterns, areas with 
apparent erosion, signs of groundwater discharge at the surface (such as seeps or springs), 
and any natural or anthropogenic site disturbances. 

2.3 IDENTIFY CoNTAMINANTS OF POTEN11AL ECOLOGICAL CONCERN 

Contaminants of Potential Ecological Concern (COPECs) are chemicals which may pose a 
threat to individual species or biological communities. For the purposes of the Scoping 
Assessment, all chemicals known or suspected of being released at the site are considered 
COPECs. The identification of COPECs is usually accomplished by the review of historical 
information in which previous site activities and releases are identified, or by sampling data 
which confirm the presence of contaminants in environmental media at the site. If any non
chemical stressors such as mechanical disturbances or extreme temperature conditions are 
known to be present at the site, they too are to be considered in the assessment. 

After the COPECs have been identified, they should be summarized and organized (such as 
in table or chart form) for presentation in the Scoping Assessment Report. 

2A DEVELOPING lHE PREUMINARY CoNCEPTUAL SllE ExPosuRE MODEL 

A PCSEM provides a summary of potentially complete exposure pathways, along with 
potentially exposed receptor types. The PCSEM, in conjunction with the scoping report, is 
used to determine whether further ecological assessment (i.e., Screening-Level Assessment, 
Site-Specific Assessment) and/ or interim measures are required. 

A complete exposure pathway is defmed as a pathway having all of the following attributes 
(US EPA, 1998; NMED, 2000): 

• A source and mechanism for hazardous waste/ constituent release to the environment 

• An environmental transport medium or mechanism by which a receptor can come into 
contact with the hazardous waste/ constituent 

• A point of receptor contact with the contaminated media or via the food web, and 

• An exposure route to the receptor. 

If any of the above components are missing from the exposure pathway, it is not a complete 
pathway for the site. A discussion regarding all possible exposure pathways and the 
rationale/justification for eliminating any pathways should be included in the PCSEM 
narrative and in the Scoping Assessment Report. 
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Figure 1. NMED Ecological Risk Assessment Process 
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The PCSEM is presented as both a narrative discussion and a diagram illustrating potential 
contaminant migration and exposure pathways to ecological receptors. A sample PCSEM 
diagram is presented in Figure 2. On the PCSEM diagram, the components of a complete 
exposure pathway are grouped into three main categories: sources, release mechanisms, and 
potential receptors. As a contaminant migrates and/ or is transformed in the environment, 
sources and release mechanisms can be defined as primary, secondary, and tertiary. 

For example, Figure 2 depicts releases from a landfill that migrate into soils, and reach 
nearby surface water and sediment via storm water runoff. In this situation, the release from 
the landilll is considered the primary release, with inflltration as the primary release 
mechanism. Soil becomes the secondary source, and storm water runoff is the secondary 
release mechanism to surface water and sediments, the tertiary source. 

Subsequent ecological exposures to terrestrial and aquatic receptors will result from this 
release. The primary exposure routes to ecological receptors are direct contact, ingestion, 
and possibly inhalation. For example, plant roots will be in direct contact with contaminated 
sediments, and burrowing mammals will be exposed via dermal contact with soil and 
incidental ingestion of contaminated soil. In addition, exposures for birds and mammals will 
occur as they ingest prey items through the food web. 

Although completing the Site Assessment Checklist will not provide the user with a ready 
made PCSEM, a majority of the components of the PCSEM can be found in the 
information provided by the Site Assessment Checklist. The information gathered for the 
completion of Section II of the Site Assessment Checklist, can be used to identify sources of 
releases. The results of Section III, Habitat Evaluation, can be used to both identify 
secondary and tertiary sources and to identify the types of receptors which may be exposed. 
The information gathered for completion of Section IV, Exposure Pathway Evaluation, will 
assist users in tracing the migration pathways of releases in the environment, thus helping to 
identify release mechanisms and sources. 

Once all of the components of the conceptual model have been identified, complete 
exposure pathways and receptors that have the potential for exposure to site releases can be 
identified. 

For further guidance on constructing a PCSEM, consult the GAERPC (NMED, 2000), and 
EPA's Offlce of Solid Waste and Emergency Response's Soil Screening Guidance: User's Guide 
(1996). 

2.5 AssEMBUNG THE ScoPING AssEssMENT REPoRT 

After completion of the previously described activities of the scoping assessment, the 
Scoping Assessment Report should be assembled to summarize the site information and 
present an evaluation of receptors and pathways at the site. The Scoping Assessment Report 
should be designed to support the decision made regarding the first Technical Decision 
Point (Is Ecological Risk Suspected?). The Scoping Assessment Report should, at a 
minimum, contain the following information: 
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• Site Visit Summary (including a completed Site Assessment Checklist) 

• Evaluation of Receptors and Pathways 

• Recommendations 

• Attachments (e.g. photographs, field notes, telephone conversation logs with natural 
resource agencies) 

• References/Data Sources 

After completion, the Scoping Assessment Report and PCSEM should be submitted to 
NMED for review and approval. These documents will serve as a basis for decisions 
regarding future actions at the site. 
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Figure 2. Example Preliminary Conceptual Site Exposure Model Diagram for a Hypothetical Site 
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If the assessor believes that the answer to the flrst Technical Decision Point (Is Ecological 
Risk Suspected?) is "no" based on the results of the PCSEM and Scoping Assessment 
Report, it should be determined whether the facility meets the NMED Site Exclusion 
Criteria. 

Exclusion criteria are deflned as those conditions at an affected property which eliminate the 
need for a SLERA. The three criteria are as follows: 

• Affected property does not include viable ecological habitat. 

• Affected property is not utilized by potential receptors. 

• Complete or potentially complete exposure pathways do not exist due to affected 
property setting or conditions of affected property media. 

The Exclusion Criteria Checklist and associated Decision Tree (Attachment B) can be used 
as a tool to help the user determine if an affected site meets the exclusion criteria. The 
checklist assists in making a conservative, qualitative determination of whether viable 
habitats, ecological receptors, and/ or complete exposure pathways exist at or in the locality 
of the site where a release of hazardous waste/ constituents has occurred. Thus, meeting the 
exclusion criteria means that the facility can answer "no" to the flrst Technical Decision 
Point. 

If the affected property meets the Site Exclusion Criteria, based on the results of the 
checklist and decision tree, the facility must still submit a Scoping Assessment Report to 
NMED which documents the site conditions and justification for how the criteria have been 
met. Upon review and approval of the exclusion by the appropriate NMED Bureau, the 
facility will not be required to conduct any further evaluation of ecological risk. However, 
the exclusion is not permanent; a future change in circumstances may result in the affected 
property no longer meeting the exclusion criteria. 

4. TECHNICAL DECISION POINT: IS ECOLOGICAL RISK 

SUSPECTED? 

As discussed in the beginning of this document, the Scoping Assessment is the flrst phase of 
the GAERPC ecological risk assessment process (Figure 1). Following the submission of 
the Scoping Assessment Report and PCSEM, NMED will decide upon one of the following 
three recommendations for the site: 

• No further ecological investigation at the site, or 

• Continue the risk assessment process, and/ or 

• Undertake a removal or remedial action. 
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If the information presented in the Scoping Assessment Report supports the answer of "no" 
to the flrst Technical Decision Point, and the site meets the exclusion criteria, the site will 
likely be excused from further consideration of ecological risk. However, this is only true if 
it can be documented that a complete exposure pathway does not exist and will not exist in 
the future at the site based on current conditions. For those sites where valid pathways for 
potential exposure exist or are likely to exist in the future, further ecological risk assessment 
(usually in the form of a SLERA) will be required. However, if the Scoping Assessment 
indicates that a detailed assessment is warranted, the facility would not be required to 
conduct a SLERA. Instead the facility would move directly to Tier II-Site-Speciflc 
Ecological Risk Assessment. 
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Los Alamos 
NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New Me:rico 87545 

Storm Water Notice of Intent (4203) 
1200 Pennsylvania Avenue NW 
Washington, DC 20460 

Date: December 20, 2000 
In Reply Refer To: ESH-18/WQ&H:00-0421 

Mail Stop: K497 
Telephone: (505) 665-1859 

SUBJECT: NOTICES OF INTENT FOR COVERAGE UNDER THE NPDES STORM 
WATER MULTI-SECTOR GENERAL PERMIT FOR DISCHARGES 
ASSOCIATED WITH INDUSTRIAL ACTIVITY 

Enclosed are separate Notices-of-Intent for the Department of Energy (DOE), Los Alamos Area 
Office, and for the University of California for coverage under the NPDES Multi-Sector General 
Permit (MSGP-2000) for storm water discharges associated with industrial activity at the Los 
Alamos National Laboratory. The University of California and DOE are currently perrniued under 
the NPDES Storm Water Permit numbers NMROSA509 and NMROSA510, respectively. 

I would like to bring to your attention item 3.b. (Longitude) in section C for both NOI forms. Data 
was entered next to the provided boxes due to inadequate space for the longitude degree. The 
longitude degree for Los Alamos National Laboratory requires three spaces. The longitude provided 
on the NOI form in item 3.b is 106° 16' 27". 

If you have any questions concerning this Notice of Intent, please contact Mike Alexander of the 
Laboratory's Water Quality and Hydrology Group at (505) 665-4752. Please send all 
correspondence to: 

Los Alamos National Laboratory 
PO Box 1663 
Mail Stop K497 
Los Alamos, NM 87545 
Attn: Mike Alexander 

SR:RR/tml 

- -8incerely, --~ 

~ ~ 
Group Leader 
Water Quality and Hydrology Group 

Attachment 49 
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NPDES United States Environmental Protection Agency Form Approved 

Form &EPA Washington, DC 20460 OMB No. 2040·0086 

3510-6 Notice of Intent for Storm Water Discharges Associated with 
INDUSTRIAL ACTIVITY Under the Mu1ti-sector NPDES General Permit 

Submission of this completed Notice of Intent {NOt) constitutes notice that the entitiy in Sedion 8 in~ends to be authorized 
to discharge pollutants. to waters of the United States, from the facility or site identified in Section C, under EPA's Storm 
Water Multi-sector General Permit (MSGP). Submission of the NOt also constitutes notice that the party identified in 
Section B of this form has read, understands, and meets the eligibility conditions of Part I of the MSGP; agrees to comply 
with all applicable terms and conditions of the MSGP; understands that continued authorization under the MSGP Is contigent 
on maintaining eligibility for coverage, and that implementation of the permittee's pollution prevention plan is required two 
days after a complete NOI is mailed. In order to be granted coverage, all information required on this form must be 
completed. Please read and make sure you comply with all permit requirements, including the requirement to prepare and 
implement a storm water pollution prevention plan. 

A. Permit Selection ~New Permit Number (EPA Use Only) 
Permit number assigned to yourfaclllty under the previous permil:~ 1M1R1 0 5 ~~§, q ~ LLJROS I I I I I 

B. Facility Operator Information-

1.Name:IIIINII Y: IEIBISII II: IYI !c IE I I c! n I I. I I IE b R I N I I L!l I I I I 12. Phon~~ b ~~I 61 71~l21J lsi 

3. Mailing Address: a. Street or P.O. Box: u; IO I I ~IOIX I D l 616121 tl ti I K I ! 19 IJ l I I I I I I I l I I I 

b. City:ILIOIS I IAILIB,~Q~I I I I I I ! I I I I lc. State: l!i.L!U d. Zip Code:@ 1 71514!5!-1 I I ! I 

C. Facility/Site Information r· ,.~ . i 
~ ~· 

1.Facility/Site Name: 1L I Q IS l I A Ill! AI MIC I:J l I MIll .tt-:-nJc··IN···~ I I, I )1:, I A IB !o IR 1:1 I~ lo m ~ l I 

2.LocatlonAddress: a.StreetlP!QI !BlQIXl llJgJ~'h·'IJ_,..I:!IS··( 1K lal9f21 I I I I I I I I l ! I I .· ......... ,.. . ' b. City:fi 0 S I fl.~ I AI HI OJ Sl I I I I 1~.1, 1: ;! I'} "f) c. County.!!! Q § I AI LIA!I:liQIS I ! ! I I I I I 

d. State: t!...!...J 
•/.·- . . ' 

e.ZipCode:ISI7J514]41-:-I I )>·1-·J.-

3,8, LatitUde: l....3l...5l a 1sJJ..J I l.o..l:zJ II b. Longit'ti£..E!.JlP6Ja~ '11..11J" 

4.a. Permit Applicant: = Federal !XI State 0 Tribal 0 Private 0 Other public entity 

b. Is the facility located on Indian Country Lands? 0 Yes KlNo 

5. Does the facility discharge storm water into: 
a. Receiving water(s)? IDYes ONo If yes, name(s} of receiv!ng water(s): ¥ 1 II 01 1 Gl RIAINIDIEJ 1 Tl ~ IJ ~ § I 
b. A municipal separate storm sewer system (MS4)? DYes :t:lNo 

If yes, name of the MS4 operator. I I I I I I I.( I I I I I I I I I I I I I I I I I I I I I I I I 
G. The 4-dlgit Standard Industrial Classification {SIC) codes or the 2-letter Activity Codes that best represent the 

principal products produced or services rendered by your facility and major co-located activities: 
Primary: ! I I HI ZJ Secondary (If applicable): lL I Fl I I S.Additional Facility/Site Requirements: 

7.Applicable sact.or(s) of industrial activity, as designated in Part 1.2.1 a.Based on the instructions provided in 
of the MSGP, that include associated discharges that you seek to have Addendum A of the MSGP, have the 
covered under this permit (choose up to three): eligibility criteria for "'isted species" and 
OSectorA OSectorF DSed.orK OSectorP Osecror U 0 Sedor Z critical habitat been met? lil Yes DNa 
nsectorB OSectorG 0See10rL OSectorQ Osectorl/ ~Sector AA b.Based on the instructions provided in 

JSectorC OSectorH Osact<rrM OSectorR DSector W 0 Seder AB Addendum B-ot'ttTe" MSGP, have the 
fiSectorO OSectorl OSactorN OSectorS OSectorX OSectotAC eligibility criteria fo·t protection of historic OSectorE OSectorJ DSectorO OSectorT OSectorY OSectorAD 

properties been met? IX! Yes ONo 

0. Certification 
Do you certify under penalty of law that this document and all attachments were prepared under your direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted? Ba~ed on your inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, ~o you certify that the information submitted is, to the best of your 
knowledge and belief, true, accurate, and complete? Do you certify that you are aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment tor knowing violations? 

Print Name: 1D JE ~.l N1 I! S1 1J1 tE 1R II (:. K IS 0 N I I I I I 1 I I 1 I 1 I I 1 

Signature: 
G/1..6' ..... -r~~..,/)v;-

Date: tl 1/Z 12 !2 JO 1G> I 
EPA Form 3510-6 Revised 08-2006: .,Exp ires 04-2003 .. Page 1 of"' 
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NPDES United States Environmental Protection Agency Form Approlted 

Form &EPA Washington, DC 20460 OMB No. 2040-0086 

3510·6 Notice of Intent for Storm Water Discharges Associated with 
INDUSTRIAL ACTIVITY Under the Multi-sector NPOES General Permit 

submission of this completed Notice of Intent (NO!) constitutes notice that the entitly in.Section B intends to be authorized 
to discharge pollutants to waters of the United States, from the facility or site Identified in Section C, under EPA's Storm 
Water Multi·sector General Permit (MSGP). Submission of the NOI also constitutes notice that the party identified in 
Section B of this form has read, understands, and meets the eligibility conditions of Part I of the MSGP; agrees to comply 
with all applicable terms and conditions of the MSGP; understands that continued authorization under the MSGP is contigent 
on maintaining eligibility for coverage, and that implementation of the permittee's pollution prevention plan is required two 
days after a complete NO I- is mailed. In order to be granted coverage, all information required on this form must be 
completed. Please read and make sure you comply with all permit requirements, including the requirement to prepare and 
implement a storm water pollution prevention plan. 

A. Permit Selsctlon · J New Permit Number (EPA Use Only) 
Permit number assigned to your facility under the previous permit:IE Ml E Q5121 :ill! ex LLJROSI I I I I 

B. Facility Operator Information 

1. Name:! D1:E.1P lA e: ~ 1M1E1N ~ 1 IOIFI IE !!:! E: ~ I G I y I I I I I I I I 12. Phone: JSJO J516 16 ]7 ~ J! Q ~I 
3. Mailing Address: a. Street or P.O. Box: I 5 12 JS 1 1 3JS]t lh.l ~ ~ ~ I! fE f! I I I I I I I I I I I I I I I 

b. City:~ IS( !~ILIA 11:'110 IS I I I I I I I I I I I I c. State: I..N....H.J d. Zip Code: Is 121514 Is 1-1 I I I l 

C. FacUlty/Site Information 
.... ':' 

1.Facility/Site Name: JL P f lA I Ll }!.(M JO § I !N Ia [ JI-10 li!! !AI~ I lt.IAIB 0 :R l~!TD e :t I I I - --,_ .... _, ~ 

2. Location Address: a. Street:~ P1 0 I !B ~ I Xt :1 ·~ 1"?3l·~ I I I I 1 1 I ~~ I I I I I I I I I I 

b. Clty:IL 1° Is I ~ IL ~ JM 1° I~ I I I I_~ 1-<r::;· .. GS:::ZI 1\ County:lLio Ls l ~ ~ ~ I MJ OJ SJ I I I l I J' 
.: -;. ... _... ~ .! ·~ ~· 1, ~ 

d •. State:I.N....IH..l e. Zip Code:! al 21 si:AI 41-'-~,J 'F r;·t 
:-:. ~ --.--l(_g__§" l 6 r 2 711 

S.a. Latitude:~ Q l.2..l1J 1 Q.J..1J 11 b.\toogitude: ~ I...=L.!J -4.a. Permit Applicant: ij! Federal 0 State 0 Tribal 0 Private OOther public entity 

b. Is the facility located on Indian Country Lands? DYes E9No 
5. Does the facility discharge storm water into; 

a. Receiving water(s)? I!IYes 0 No 11 yes, name(s) of receiving water(s): IR Jr h I t:n;: Ill Ill n f.: I I:I:IBIIIBISI I 
b. A municipal separate storm sewer system (MS4)? DYes E!No 

If yes. name of the MS4 operator: I I I I I I I I I I I ! I I I I I I I I I I I l I I ! I I I I I 
6. The 4·digit Standard Industrial ClassifiCation (SIC) codes or the 2·1etter Activity Codes that best represent the 

principal products produced or services rendered by your facility and major co-located activities: 
Primary: L I IH lz I Secondary (if applicable): 1L 1F I 1 I S.Additional Facility/Site Requirements: 

! _Applicable sector(s) of Industrial activity, as designated in Pan 1.2. 1 a.Based on the Instructions provided in 
of the MSGP. that indude associated discharge_s that you seek to have Addendum A of the MSGP, have the 
covered under this permit (choose up to three): eligibility criteria for ,isted species• and 

OSectorP.. OsectorF OsectorK OSectorP OSectorU OSectorZ critical habitat been met? DYes CJNo 
OSeclorB OSectorG Osectorl OSectorO OSectorV !l.SectorAA b.Based on the instructions provided in 
OSectorC OSedorH OSectorM 0SectorR ClSector W 0 Sector AB Addendum B_~MSGP, have the 
~ectotD OSectcrl OSeC!or-N OSectcrS OSectotX OSectorAC 
OSectorE OSectorJ ~ectorO OSt:~c:torT OSectorY OsectorAD eligibility-criteria for.protection of historic 

properties been met? ~Yes DNo 

D. Certification 
Do you certify under penalty of law that this document and all attachments were prepared under your direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted? Based on your Inquiry of the person or persons who manage the system. or those persons 
directly responsible for gathering the Information, do you certify that the information submitted is, to the best of your 
knowledge and belief, true. accurate, and complete? Do you cenity that you are aware that there are significant 
penalties for submitting false information, induding the possibility of fine and imprisonment tor knowing violations? 

Print Name; IDIAIVJT In I r.l 1Gini'DITTITJ1='1 I I I I I I I I 1 I I I I 1 j_ j 

. t-z-~1"'11~ Stgnature: ..., I...,_.,. - Data: 1 lJ2.--(1.AJ ! 0 I 01 
EPA Form 3510.6 (Revised 08~000. Expi~ 04-2003). Page 1 of 2 
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Storm Water Notice of Intent (4203) 
ESH-18/WQ&H:00-0421 

Enclosures: als 

505 665 3944 

- 2 -

Cy: T. Sharpe, EPA Region VI, Dallas, Texas, w/enc. 
B. Larsen, EPA Region VI, Dallas, Texas, w/enc. 
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/enc. 
R Powell, NMED/SWQB, Santa Fe, New Mexico, w/enc. 
D. Gurule, DOEILAAO, w/enc., MS A316 
J. Vozella, pOEILAAO, w/enc., MS A316 
L. Cummings, DOE!LAAO, w/enc., MS A316 
D. Erickson, ESH-DO, w/enc., MS K491 
L. McAtee, ESH-DO, w/enc., MS K491 
M. Alexander, ESH-18, w/enc., MS K497 
R. Reynolds, ESH-18, w/enc., MS K497 
S. Veenis, ERIESH-18, w/enc., MS K497 
P. Wardwell, LC-GL, w/enc., MS Al87 
D. Woir~e. LC-GL, w/enc., MS A 187 
WQ&H File, w/enc., MS K497 
IM·S, w/enc., MS AlSO 

T-982 P.003/005 F-397 

December 20, :WOO 

·• 
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"' ft \ Region 6 
-}1445 Ross Avenue 
..,. .. , ~ Dallas, Texas 75202-2733 NPDES Pennit No. NM00283SS 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Clean Water Act, as amended, 
(33 U.S.C. 1251 et. seq; the "Act"), 

University of California 
Management Contractor for Operations 
Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

and U.S. Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

are authorized to discharge from a facility located. at Los Alamos, · 

to receiving waters named Mortandad Canyon, Canada del Buey, Los Alamos Canyon, Sandia 
Canyon, Ten Site Canyon, Canon de Valle, and Water Canyon, which aR unclassified tributaries 
to the Rio Grande in .Waterbody Segment Code No. 20.6.4.114, of the Rio Grande Basin, 

in accordance with this cover page and the eftluent limitations, monitoring requiremen~ and 
other conditions set forth in Parts I [Requirements for NPDES Pennits- 36 pages], II [Other 
Conditions- 4 pages], Ill [Standard Conditions for NPDES Pennits- 8 pages], and IV [Sewage 
Sludge Requirements- 18 pages] hereof. 

This pennit supersedes and replaces NPDES Permit No. NM0028355 issued June 24, 1994. 

This per:nrlt shall become effective on February 1, 2001 

This permit and the authorization to discharge shall expire at midnight, 
January 31, 2005 · 

Issued on December 29, 2000 Prepared by ----

~~.~ 
/.~ ker 

U Acting Director 
Water Quality Protection Division (6WQ) · 

~ ?.· Q__'>~ :stan Wilson~ 
Environmental Scientist 
NPDES Permits Branch (6WQ-P) 

Attachment 50 
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PART I • REQUIREMENTS FOR NPDES PERMITS 

A. EFFLUENT LIMITATIONS AND MONITORING REO{JIREMENIS 

OUTfALLOOl 
Discharge Type: Continuous 

Latitude 3S0 S2'26"N, Longitude l06°19'08"W 

During the period beginning the effective date of the permit and lasting through the expiration date of the pennit 
(unless otherwise noted), 

the permittee is authorized to discharge Power Plant waste water from cooling towers, boiler blowdown drains, 
demineralizer backwash, and sanitary re-use to Sandia Canyon, an unclassified lributary of the Rio Grande, in 
Segment Number 20.6.4. 114 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

pH RANGE 

PAMMEJERS/STORET COW 

pH (Standard Units) 
STORET; 00400 

PAMM£TERSISTORET CQDES 

pH (Standard Units) 
STORE!; 00400 

PABAMETERWSTOR£ICODES 

Flow 
STORET; SOOSO 

·rss 
STORE!; 00$30 

Total Residual Cblorine 
STORE!; S0060 

Total Arsenic (*2) 
STORE!; 01002 

Total Chromium (*2) 
STORE!; 01034 

Total Copper (*2) 
STORE!; 01042 

Total Lead (*2) 
STORE!; OIOSl 

DJSCUARQE LIMITATIONSIREPQRDNG REOUJ§EMENJS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONJTORJN9 REOUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
1/Montb Grab 

QI§CHARQE LJMITATIONSIREPQRDNG REQUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDA Y UNLESS STATED) (mWL UNLESS STATED) 
MONTHLY AVO DAILY MAX MONTHLY AVO DAILY MAX 

Report MGD Report MGD •••• •••• 

•••• • ••• 30 iOO 

•••• •••• llug/1 II ug/1 

•••• •••• 0.296 0.296 

•••• •••• 4.36 4.36 

•••• •••• 1.02 1.02 

•••• •••• 0.38 0.38 
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Total Zinc (*2) 
STORET: 0 1092 

Total Aluminum (*2) 
STORET: 01105 

Total Boron (*2) 
STORET: 01022 

Total Cobalt (*2) 
STORET: 01037 

Total Cadmium (*2) 
STORET: 01027 

Total Mercury (*2) 
STORET: 71900 

Total Selenium (*2) 
STORET: 01147 

Total Vanadium (*2) 
STORET: 01087 

Radium 226 + Radium 228 (*2) 
STORET: 11503 

Tritium (*1 X*2) 
STORET: 82136 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 

TSS 
STORET: 00530 

Total Residual Chlorine 
STORET: 50060 

Total Arsenic 
STORET: 01002 

Total Chromium 
STORET: 01034 
Total Copper 

STORET: 01042 
Total Lead 

STORET: 01051 
Total Zinc 

STORET: 01092 
Total Aluminum 

STORET: 01105 
Total Boron 

STORET: 01022 
Total Cobalt 

STORET: 01037 
Total Cadmium 

STORET: 01027 
Total Mercury 

STORET: 71900 
Total Selenium 

STORET: 01147 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 
•••• 

•••• 
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• ••• S6.25 S6.2S 

•••• s.o S.O 

• ••• S.O s.o 

•••• 1.0 1.0 

•••• SO ug/1 SO ug/1 

• ••• 0.77 ug/1 0.17 ug/1 

•••• 5.0 ug/1 S.O ug/1 

•••• 100 ug/1 100 ug/1 

• ••• 30 pCi/1 30 pCi/1 

• ••• 20,000 pCi/1 20,000 pCi/1 

MONITORINQ REQUIREMENT§ 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
I !Month Estimate 

\/Month Grab 

I !Month Grab 

1/Year Grab 

I !Year Grab 

I !Year Grab 

I !Year Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 

l!Year Grab 

1/Year Grab 
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Total Vanadium l/Year Grab 
STORET: 01087 

Radium 226 + Radium 228 l/Year Grab 
STORET: 11503 

Tritium (*l) l/Year Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TION!S) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and prior to or at the point of discharge from Outfall 001 (Latitude 
35°52'26''N, Longitude l06°l9'08"W). 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no ~barge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subjec:t to the accuracy provisions established at Part lli.C.6. The daily 
flow value may be estimated using best engineering judgmenL 

FOOTNOTES ··~ 

*1 When accelerator produced. 

*2 If any individual analytical test result is less than the minimum quantification level listed at Part li.A of this 
penn it, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 

' .. 
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OUTFALL l3S 

Discharge Type: Continuous 
Latitude 3S0 Sl'08"N, Longitude l06°l6'33"W 

During the period beginning the effective date of the pennit and lasting through the expiration date of the penn it 
(unless otherwise noted), 

the pennittee is authorized to discharge treated sanitary waste water to Sandia Canyon or Canada del Suey, 
unclassified tributaries of the Rio Grande, in Segment Number 20.6.4.114 of the Rio Grande Basin and to outfalls 
utilizing treated effiuent as specified in Outfall 001 and Category 03A (*3). 

Such discharges shall be limited and monitored by the pennittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 

QUALITY (UNITS AS STATED) 
MINIMUM MAXIMUM 

6.0 9.0 

MONITORING R§OUIREMENJS 

FREQUENCY OF 
ANALYSIS 
1/Week 

SAMPLE 
TYPE 
Grab 

- CHEMICAUPHYSICAUBIOCHEMICAL ,__ "l 

PAMMETERSISTORET CODES. DISCHARGE LIMIT A TIONSIREPORJJN9 REQUIREMENTS 

QUANTITY/LOADING QUALITY/CONCENTRATION 
(LBSIDA Y UNLESS STATED) (mg!L UNLESS STATED) 

MQNTIILX A,VG DAILY MAX MQNTIILY AVQ DAILY MAX 

Flow ReportMGD ReportMGD •••• • ••• 
STORET: S0050 

BODS (*6) 72 108 30 4S 

STORET: 00310 
.TSS(*6) 72 108 30 45 

STORET: OOS30 
BODS (*7) 77 116 30 4S 

STORET: 00310 
TSS (*7) '11 116 30 45 

STORET: 00530 
BODS (*8) 79.6 119 30 45 
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STORET: 00310 
TSS (*9) 79.6 119 30 45 

STORET: 00530 
Fecal Colifonn Bacteria (*1) •••• •••• 500 (#/lOOml) 500 (#/lOOml) 

STORET: 74055 
Total Residual Chlorine (*5) •••• •••• 11 ug/1 11 ug/1 

STORET: 50060 
Total Arsenic (*4) •••• 

STORET: 01002 
•••• 329 ug/1 329 ugtl 

Total Chromium (*4) •••• • ••• 4.63 4.63 
STORET: 01034 

Total Copper (*4) •••• • ••• 1.19 1.19 
STORET: 01042 

Total Lead (*4) •••• •••• 449 ug/1 449 ug/1 
STORET: 01051 

Total Zinc (*4) •••• •••• 68.45 68.45 
STORET: 01092 

Total Aluminum (*4) •••• •••• 5.0 5.0 
STORET: OliOS 

Total Boron (*4) •••• • ••• 5.0 5.0 
STORET: 01022 

Total Cobalt (*4) •••• • ••• 1.0 1.0 
STORET: 01037 

Total Cadmium (*4) •••• •••• SO ugll 50 ugll 
STORET: 01027 

Total Mercury (*4) •••• • ••• 0.71 ug/1 0.71 ugll 
STORET: 71900 

Total Selenium (*4) •••• •••• 5.0 ug/1 5.0 ug/1 
STORET: 01147 

Total Vaaadium (*4) •••• • ••• 100 ug/1 100 ugtl 
STORET: 01087 

Radium 226 + Radium 228 (*4) •••• •••• 30 pCill 30 pCi/1 
STORET: 11503 

Tritium (*2)(*4) •••• •••• 20,000 pCill 20,000 pCi/1 
STORET: 82136 

PARAMETERS/STORET CODES MONJWR!NG REOUJREMEN!S 

FREQUENCY OF SAMPLE 

AHALXSIS TYP~ 
Flow Continuous Totalizer Record 

STORET: 50050 
BODS 3/Month 24-Hr Composite 

STORET: 00310 
TSS \/Month 24-Hr Composite 

STORET: 00530 
Fecal Coliform Bacteria I !Month Grab 

STORET: 74055 
Total Residual Chlorine (*5) 1/Month Grab 

STORET: 50060 
Total Arsenic lNear Grab 
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STORET: 0 1002 
Total Chromium I !Year Grab 
STORET: 01034 

Total Copper I !Year Grab 
STORET: 01042 

Total Lead 1/Year Grab 
STORET: 01051 

Total Zinc 1/Year Grab 
STORET: 01092 

Total Aluminum 1/Year Grab 
STORET: 01105 

Total Boron 1/Year Grab 
STORET: 01022 

Total Cobalt 1/Year Grab 
STORET: 01037 

Total Cadmium 1/Year Grab 
STORET: 01027 

Total Mercury 1/Year Grab 
STORET: 71900 

Total Selenium 1/Year Grab 
STORET: 01147 

Total Vanadium 1/Year Grab 
STORET: 01087 

Radium 226 + Radium 228 1/Year Grab 
STORET: 11503 

Tritium (*2) 1/Year Grab 
STORET: 82136 

SAMPLING LOCA T10N(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TION(Sl 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): at the Parshall Flume following the chlorine contact chamber (Latitude 35°5 1'08"N, Longitude 
l06°16'33"W) and prior to discharge to either Canada del Buey at Latitude 35°51'07"N, Longitude l06°16'27"W, or 
into the effluent reuse line to Sandia Canyon at Latitude 35°52'29"N, Longitude l06°l8'38"W, or other outfalls 
utilizing treated effluent in the Outfall 001 and Category 03A 

NO DISCHARGE REPQRTING 
If there is no discharge event at this outfall during the sampling month. place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISffiLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part lll.C.6. The daily 
flow value may be estimated using best engineering judgment. 

FOOTNOTES 
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•t Logarithmic mean. 

•2 When accelerator produced. 

*3 See Part II.G. 

•4 If any individual analytical test result is less than the minimum quantification level listed at Part ll.A of this 
permit. a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(OMR) calculations and reporting requirements 

•s Effluent limitations and monitoring requirements only apply when discharge is made to Canada del Buey. 

*6 Beginning the effective date of the permit and lasting until the average discharge rate has increased to 
0.3083 MGD through the addition of sanitary waste water from a residential subdivision located in Los 
Alamos County. LANL shall notify EPA Region 6 and NMED in writing two weeks prior to the addition 
of residential sanitary waste water to the TA-46 treatment plant. 

•1 Beginning after the average discharge rate has increased to 0.3083 MGD through the addition of sanitary 
waste water from a residential subdivision located in Los Alamos County and lasting until the average 
discharge rate has increased to 0.3183 MGD through addition of sanitary waste water from the new 
Research Park offices. The permittee shall notify EPA Region 6 and NMED at least two weeks prior to the 
addition of the Research Park waste water to the T A-46 treatment planL 

•8 Beginning after the average discharge rate has increased to 0.3183MGD through addition of sanitary waste 
water from the new Research Park offices and lasting through the expiration date of the permiL 
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OUTFALL OS t • Radioactive Liquid Waste Treatment Facility (T A-50) 
Discharge Type: Intermittent 

Latitude 35°5l'54''N, Longitude 106° 17'52"W 

During the period beginning the effective date of the permit and lasting through the expiration date of the permit 
(unless otherwise noted), 

the permittee is authorized to discharge treated radioactive liquid waste to Mortandad Canyon, an unclassified 
tributary to the Rio Grande. in segment number 20.6.4. 114 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETER§/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETER~STORETCODES 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Total Cadmium (*4) 
STORET: 01027 

Total Chromium (*4) 
STORET: 01034 

Total Copper (*4) 
STORET: 01042 

Total Iron (*4) 
STORET:l014S 

Total Lead (*4) 
STORET: 01051 

Total Memtry (*4) 
STORET: 71900 

Total Zinc: (*4) 
STORET: 01092 

Total Toxic: Organics (*2) 
STORET: 78141 

DISCHARGE L!MIT A TIONSIREPORTING REQUIREMENTS 
QUALITY (UNITS \S STATED) 

MINIMUM MAXIMUM 
Report 
(,.o 

MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS mE 
1/Week Grab 

Report 

~.Q 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 
QUANTITY /LOADING QUALITY/CONCENTRATION 

(LBSIDA Y UNLESS STATED) (mg!L UNLESS STATED) 
MONTHLYAVQ DAILY MAX MONTHLYAVQ DAlbY MAX 

Report Report •••• • ••• 

•••• •••• 125 125 

•••• •••• 30 45 

•••• •••• SO ug/1 50 ug/1 

•••• •••• 1.34 2.68 

•••• •••• 1.393 1.393 

•••• •••• •••• •••• 

•••• •••• 423 ug/1 524 ug/1 

•••• •••• 0.77 ug/1 0.77 ug/1 

•••• •••• 4.37 8.75 

•••• •••• 1.0 l.O 
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Total Arsenic (*4) •••• • ••• 368 ug!l 368 ug!l 
STORET: 01002 

Total Aluminum (*4) •••• • ••• 5.0 5.0 
STORET: 011 OS 

Total Boron (*4) •••• • ••• 5.0 5.0 
STORET: 01022 

Total Cobalt (*4) •••• • ••• 1.0 1.0 
STORET: 01037 

Total Selenium (*4) •••• •••• S.O ug/1 S.O ug!l 
STORET: 01147 

Total Vanadium (*4) •••• •••• 100 ug!l 100 ug!l 
STORET: 01087 

Radium 226 + Radium 228 (*4) •••• •••• 30 pCill 30 pCi/1 
STORET: 11 S03 

Tritium (*3)(*4) •••• •••• 20,000 pCill 20,000 pCi/1 
STORET: 82136 

Total Nickel (*4) •••• •••• Report Report 
STORET: 01067 

Perchlorate •••• •••• Report Report 
STORET: 61209 

PARAMETE~STgRET~ODES MONI!ORING RE~!JIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPe 

Flow Continuous Record 
STORET: SOOSO 

Chemical Oxygen Demand 1/Week Grab 
STORET: 00340 

Total Suspended Solids 1/Week Grab 
STORET: OOS30 

Total Cadmium 1/Week Grab 
STORET: 01027 

Total Chromium 1/Week Grab 
STORET: 01034 

Total Copper 1/Week Grab 
STORET: 01042 

Total Iron 1/Week Grab 
STORET: 10145 

Total Lead 1/Week Grab 
STORET: 01051 

Total Mercury 1/Week Grab 
STORET: 71900 

Total Zinc 1/Week Grab 
STORET: 01092 

Total Toxic Organics (*2) 1/Month Grab 

STORET: 78141 
Total Arsenic 1/Year Grab 

STORET: 01002 
Total Aluminum 1/Year Grab 

STORET: 011 OS 
Total Boron 1/Year Grab 

STORET: 01022 
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Total Cobalt 1Near Grab 
STORET: 0103 7 

Total Selenium 1Near Grab 
STORET: 01147 

Total Vanadium I Near Grab 
STORET: 0 I 087 

Radium 226 + Radium 228 1Near Grab 
STORET: 11503 

Tritium (•3) 1Near Grab 
STORET: 82136 

Total Nickel 1/Month Grab 
STORET: 01067 

Perchlorate 1Near Grab 
STORET: 61209 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TIONCSl 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following the fmal treatment and prior to or at the point of discharge from TA-50-1 treatment plant 
(Latitude 35°51 '58.3"N, Longitude 106°17'48.5"W 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Repon. 

FLOATING SOLIDS OR VISIBLE FO.\M 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

FOOTNOTES 

I 

*1 
~{....,\) 

The pH shall be within the range of 6.0 to 9.0 standard units at all times subject to the following CQI iftt~otsS 
monitoring pH range excursion provisions. 

pH RANGE EXCUR5ION PROVISIONS 
Where a permittee continuously measures the pH of wastewater pursuant to a requirement or option in a 
National Pollutant Discharge Elimination System (NPDES) permit issued punuant to Section 402 of the 
Clean Water Act, the permittee shall maintain the pH of such wastewater within the range set forth in the 
pennit, except excursions from the range arc permitted, provided: 

(a) The total time during which the pH values arc outside the required range of pH values 
shall not exceed 446 minutes in any calendar month; and, 

(b) No individual excursion from the range of pH values shall exceed 60 minutes. 
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For purposes of this section, an "excursion" is an unintentional and temporary incident in which the pH 
value of discharge wastewater exceeds the range set forth in the permit. 

•2 The limits and monitoring for Total Toxic Organics do not include 2,3, 7,8-Tetrachlorodibenzo-p-dioxin 
(TCDD), Pesticides, or Polychlorinated biphenyls 

*3 When accelerator produced. The permittee shall monitor the influent to theTA-50 treatment plant once per 
year to determine sources of tritium. 

• 4 If any individual analytical test result is less than the minimum quantification level listed at Part ll.A of this 
permit, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements 
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OUTFALL 05A055 - High Explosives Waste Water Treatment Plant (TA-t 6- t 508) 
Discharge Type: Intennittent 

Latitude 35°50'49"N, Longitude 106° 19'49"W 

During the period beginning the effective date of the pennit and lasting through the expiration date of the pennit 
(unless otherwise noted), 

the pennittee is authorized to discharge treated waste water from the high explosives waste water treatment facility 
to a tributary to Canon de Valle, an unclassified tributary of the Rio Grande, in segment number 20.6.4.114 of the 
Rio Grande Basin 

Such discharges shall be limited and monitored by the pennittee as specified below: 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMrnJERSISTORETCODES 

Flow 
STORET: 500SO 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: OOS30 

Oil and Grease 
STORET: OOS56 

Total Toxic Organics ( *1) 
STORET: 78141 
Trinitrotoluene 

STORET: 81360 
TotalRDX 
STORET: 81364 

Total Cadmium (*3) 
STORET: 01027 

Total Chromium (*3) 
STORET: 01034 

Total Copper (*3) 
STORET: 01042 

Total Lead (*3) 
STORET: 01051 

Total Mercury (*3) 

DISCHARGE LIMITATIONS/REPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
l/Quarter Grab 

PlSCHARGE LIMIT A TIONSIREPORI!NG REQUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDAY UNLESS STATED) {mg/L UNLESS STATED) 
MONTiiL Y 4 VG DAILY MAX MONTill..Y AVG DAILY MAX 

Report MOD Report MOD •••• •••• 

•••• •••• 125 12S 

•••• •••• 30 45 

•••• •••• IS 15 

•••• •••• 1.0 1.0 

•••• •••• 0.02 Report 

•••• •••• 200 ugll 660 ug/1 

•••• •••• SO ugll 50 ug/1 

•••• •••• 4.81 4.81 

•••• •••• 1.329 1.329 

•••• •••• SOl ugll 501 ug/1 

•••• •••• 0.77 ugll 0.77 ug/1 
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STORET: 71900 
Total Zinc (*3) 

STORET: 01092 
Total Arsenic (*3) 

STORET: 01002 
Total Aluminum (*3) 

STORET: 0 1105 
Total Boron (*3) 

STORET: 01022 
Total Cobalt (*3) 

STORET: 01037 
Total Selenium (*3) 

STORET: 01147 
Total Vanadium (*3) 

STORET: 01087 
Radium 226 +Radium 228 (*3) 
STORET: 11503 

Tritium (*2)(*3) 
STORET: 82136 

Perchlorate 
STORET: 61209 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Oil and Grease 
STORET: 00556 

Total Toxic Organics 
STORET: 78141 
Trinitrotoluene 
STORET: 81360 

TotalRDX 
STORET: 81364 

Total Cadmium 
STORET: 01027 

Total Chromium 
STORET: 01034 

Total Copper 
STORET: 01042 

Total Lead 
STORET: 01051 

Total Mercury 
STORET: 71900 

Total Zinc 
STORET: 01092 

•••• 

•••• 

•••• 

•••• 
•••• 

•••• 

•••• 

•••• 

•••• 

•••• 
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• ••• 78.5 78.5 

• ••• 356 ug/1 356 ug!l 

• ••• 5.0 5.0 

• ••• 5.0 5.0 

• ••• 1.0 1.0 

•••• 5.0 ugll 5.0 ug/1 

• ••• 100 ugll 100 ug/1 

•••• 30 pCi/1 30 pCi/1 

•••• 20,000 pCi/1 20,000 pCi/1 

• ••• Report Report 

MONITORING REOWREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS ME 
1/Quarter Estimate 

1/Quarter Grab 

1/Quarter Grab 

II Quarter Grab 

1/Quarter Grab 

II Quarter Grab 

2/Month Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 

1/Year Grab 



PERMIT NO. NM0028355 PAGE 14 OF PART I 

Total Arsenic !Near Grab 
STORET: 0 I 002 

Total Aluminum !Near Grab 
STORET: 01105 

Total Boron !Near Grab 
STORET: 01022 

Total Cobalt lNear Grab 
STORET: 01037 

Total Selenium !Near Grab 
STORET: 01147 

Total Vanadium lNear Grab 
STORET: 0 l 087 

Radium 226 + Radium 228 lNear Grab 
STORET: 11503 

Tritium (*2) lNear Grab 
STORET: 82136 

Perchlorate lNear Grab 
STORET: 61209 

. SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TION!Sl 
Samples taken in compliance with tbe monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatmebt and prior to or at the point of discharge (Latitude 35°50'49"N, Longitude 
l06°19'49"W). 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the uppc:r right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible f~am in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part lii.C.6. The daily 
flow value may be estimated using best engineering judgment. 

*1 The limits and monitoring for Total Toxic Organics do not include 2,3,7,8-Tetracblorodibenzo-~ioxin 
(TCDD), Pesticides, or Polychlorinated biphenyls. 

*2 When accelerator produced. 

*3 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
permit, a value of zero (0) may be used for .that individual resuk for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements 
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OUTFALL 05A097 High Explosives Waste Water (TA-11-25) 
Discharge Type: Intenninent 

Latitude 35°50'16.7"N, Longitude 106°l9'25"W 

During the period beginning the effective date of the penn it and lasting through the expiration date of the penn it 
(unless otherwise noted), 

the pennittee is authorized to discharge waste water from the high explosives testing drop pad to an unclassified 
tributary to Water Canyon, a tributary of the Rio Grande, in segment number 20.6.4.114 of the Rio Grande basin. 

Such discharges shall be limited and monitored by the pennittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REOUIREMENJS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
1/Quarter Grab 

CHEMICAUPHYSICAUBIOCHEMICAL , , 

PARAMETERSISTORETCOOES 

Flow 
STORET: 50050 

Chemical Oxygen Demand 
STORET: 00340 

Total Suspended Solids 
STORET: 00530 

Oil and Grease 
STORET: OOSS6 

Total Toxic Organics (•1) 
STORET: 78141 

Trinitrotoluene 
STORET: 81360 

Total RDX 
STORET: 81364 
Total Cadmium (•3) 

STORET: 01027 

DI§CHARGE LIMIT A TIONSIREPORTING REQWREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDAY uNLESS STATED) (mg/L UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVG DAILY MAX 

Report MGD Report MOD •••• • • • • 

•••• •••• 125 125 

•••• •••• 30 45 

•••• •••• 15 15 

•••• •••• 1.0 1.0 

•••• •••• 0.02 Report 

•••• •••• 200 ug/1 660 ug/1 

•••• •••• 50 ug/1 50 ugll 
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Total Chromium (*3) •••• • ••• 4.7 4.7 
STORET: 01034 

Total Copper (*3) •••• • ••• 1.25 1.25 
STORET: 0 1042 

Total Lead (*3) •••• • ••• 469 ug/1 469 ug/1 
STORET: 01051 

Total Mercury (*3) •••• • ••• 0.77 ug/1 0.77 ug/1 
STORET: 71900 

Total Zinc (*3) •••• • ••• 72.37 72.37 
STORET: 01092 

Total Arsenic (*3) •••• • ••• 340 ug11· 340 ug/1 
STORET: 0 l 002 

Total Aluminum (*3) •••• • ••• 5.0 5.0 
STORET: 01105 

Total Boron (*3) •••• • ••• 5.0 5.0 
STORET: 01022 

Total Cobalt (*3) •••• • ••• 1.0 1.0 
STORET: 01037 

Total Selenium (*3) •••• •••• 5.0 ug/1 5.0 ug/1 
STORET: 01147 

Total Vanadium (*3) •••• • ••• 100 ug/1 100 ug/1 
STORET: 01087 

Radium 226 + Radium 228 (*3) •••• •••• 30 pCi/1 30 pCi/1 
STORET: 11503 

Tritium (*2)(*3) •••• •••• 20,000 pCill 20,000 pCill 
STORET: 82136 

Perchlorate •••• •••• Report Report 
STORET: 61209 

PARAMETERS/STORET CODES MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
~NALYSIS TYP~ 

Flow 1/Quartcr Estimate 
STORET: 50050 

Chemical Oxygen Demand !/Quarter Grab 
STORET: 00340 

Total Suspended Solids 1/Quartcr Grab 
STORET: 00530 

Oil and Grease 1/Quarter Grab 
· STORET: 00556 
Total Toxic Organics 1/Quartcr Grab 
STORET: 78141 

T rinitrotolucne 1/Quartcr Grab 
STORET: 81360 

Total RDX 2/Montb Grab 
STORET: 81364 

Total Cadmium 1/Ycar Grab 

STORET: 01027 
Total Chromium 1/Ycar Grab 

STORET: 01034 
Total Copper 1/Year Grab 

STORET: 01042 
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Total Lead 1/Year Grab 
STORET: 01051 

Total Mercury 1/Year Grab 
STORET: 71900 

Total Zinc 1/Year Grab 
STORET: 01092 

Total Arsenic I /Year Grab 
STORET: 01002 

Total Aluminum 1/Year Grab 
STORET: 0 II 05 

Total Boron 1/Year Grab 
STORET: 01022 

Total Cobalt 1/Year Grab 
STORET: 01037 

Total Selenium 1/Year Grab 
STORET: 01147 

Total Vanadium 1/Year Grab 
STORET: 01087 

Radium 226 + Radium 228 1/Year Grab 
STORET: 11503 

Tritium (•2) 1/Year Grab 
STORET: 82136 

Perchlorate 1/Year Grab 
STORET: 61209 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCATIQN(S) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and prior to or at the discharge point (Latitude 35°50'16.7"N, Longitude 
106° 19'25"W). 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper rigbt comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISffiLE FQAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENT$ 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part lll.C.6. The daily 
flow value may be estimated using best engineering judgmenL 

'.·FOOTNOTES . ;"~·lF 

•t The limits and monitoring for Total Toxic Organics do not include 2,3, 7,8-Tetrachlorodibenzo-p-dioxin 
(TCDD), Pesticides, or Polychlorinated biphenyls. 

•2 When accelerator produced. 
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*3 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
permit, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements 

OUTF ALLS 03A024. 03A 130. 03A 158, 03A 181. 03A 185 and 03A 199 
Discharge Type: Intermittent 

Outfall 03A024: Latitude 35°52'19"N, Longitude 106°l9'06"W (TAJ-187) 
Outfall 03Al30: Latitude 35°50'20"N, Longitude 106°19'31 "W (TAII-30) 

Outfall 03Al58: Latitude 35°52'30"N, Longitude l06°16'16"W (TA21-209) 
Outfall 03Al81: Latitude 35°5l'50.8"N, Longitude l06°18'03"W (TA55-6) 
Outfall 03Al85: Latitude 35°50'00"N, Longitude l06°18'04"W (TA15-312) 
Outfall 03Al99: Latitude 35°52'30"N, Longitude l06°16'16"W (TAJ-1837) 

During the period beginning the effective date of the permit and lasting through the expiration date of the permit · 
(unless otherwise noted), 

the permittee is authorized to discharge cooling tower blowdown to Mortandad Canyon (Outfall 03Al81), Sandia 
Canyon (Outfalls 03A024, and 03Al99), Water Canyon (Ou,tfall 03Al30 and 03AI85), and Los Alamos Canyon 
(Outfall 03Al58), unclassified tributaries to the Rio Grande, in segment number 20.6.4.114 of the Rio Grande 
Basin. 

Such discharges shall be limited and monitored by the permittee as spe<:ified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERSISTORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMITATIONS/REPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING R£9UIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
1/Quarter Grab 

· CHEMICAUPHYSICAUBIOCHEMICAL 

PARAMETERSISTORET COQES 

Flow 
STORET: 50050 

Total Suspended Solids 
STORET: 00530 

Total Residual Chlorine (*1) 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDA Y UNLESS STATED) (mg/L UNLESS STATED) 
MONTIIL Y AVG DAILY MAX MONTHLY A VG DAILY MAX 

Report MGD Report MGD •••• • • • • 

•••• •••• 30 100 

•••• •••• 200 ug/1 500 ugll 
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STORET: 50060 
Total Residual Chlorine (*2X*4) •••• • ••• ll ugll ll ugll 

STORET: 50060 
Total Phosphorus •••• •••• 20 40 
STORET:00665 

Total Cadmium (*4) •••• • ••• 50 ugll 50 ug/1 
STORET: 01027 

Total Chromium (*4) •••• • ••• 4.36 4.36 
STORET: 01034 

Total Copper (*4) •••• • ••• 1.02 1.02 
STORET: 01042 

Total Lead (*4) •••• •••• 380 ug/1 380 ug/1 
STORET: 01051 

Total Mercury (*4) •••• •••• 0.77 ug/1 0.77 ugll 
STORET: 71900 

Total Zinc (*4) •••• •••• 56.25 56.25 
STORET: 01092 

Total Arsenic (*4) •••• •••• 296 ug/1 296 ug/1 
STORET: 01002 

Total Aluminum (*4) •••• • ••• s.o 5.0 
STORET: 011 OS 

Total Boron (*4) •••• •••• s.o s.o 
STORET: 01022 

T ota1 Cobalt (*4) •••• •••• 1.0 1.0 
STORET: 01037 

Total Selenium (*4) •••• •••• 5.0 ug/1 5.0 ug/1 
STORET: 01147 

Total Vanadium (*4) •••• •••• 100 ug/1 100 ugll 
STORET: 01087 

Radium 226 + Radium 228 (*4) •••• •••• 30 pCi/1 30 pCi/1 
STORET: 11503 

Tritium (*3)(*4) •••• •••• 20,000 pCi/1 20,000 pCill 
STORET: 82136 

PARA~TE~TORET~ODES MONITORINSj REQUIREMENTS 
FREQUENCY OF SAMPLE 
A~ALY§l§ TYP~ 

Flow 1/Quarter Estimate 
STORET: SOOSO 

Total Suspended Solids 1/Quarter Grab 
STORET: 00530 

Total Residual Chlorine 1/Quarter Grab 
STORET: 50060 

Total Phosphorous 1/Quarter Grab 
STORET: 00665 

Total Cadmium lNear Grab 
STORET: 01027 

Total Chromium lNear Grab 
STORET: 01034 

Total Copper lNear Grab 
STORET: 01042 

Total Lead 1Near Grab 
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STORET: 51 
Total Mercury !Near Grab 

STORET: 71900 
Total Mercury !Near Grab 

STORET: 71900 
Total Zinc !Near Grab 
STORET: 01092 

Total Arsenic !Near Grab 
STORET: 0 I 002 

Total Aluminum !Near Grab 
STORET: 0 II 05 

Total Boron !Near Grab 
STORET: 01022 

Total Cobalt IN ear Grab 
STORET: 01037 

Total Selenium !Near Grab 
STORET: 01147 

Total Vanadium IN ear Grab 
STORET: 0 I 087 

Radium 226 + Radium 228 !Near GrAb 
STORET: 11503 

Tritium (•3) IN ear Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTIIER REQUIREMENTS 

SAMPLING LOCA TION(Sl 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and prior to or at the point of discharge. 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgmenL 

~ · ;: FOOTNOTES , ~,, .. ·: .. : 

•t Requirements for this parameter are effective during the period beginning the effective date of the perm it 
and lasting through one ( 1) day prior to two (2) years from the effective date of the permiL 

•2 Requirements for this parameter are effective_ during the period beginning two (2) years from the effective 
date of the permit and lasting through the expiration date of the permiL 

•3 When acceleratvr produced. 
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*4 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
permit. a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements 
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OUTFALLS 03A027, 03A028. 03A048. and 03A049 
Discharge Type: Intermittent 

03A027: Latitude 35°52'26"N, Longitude 106°l9'07"W (TA3-285} 
03A028: Latitude 35°49'58"N, Longitude 106° 17'44 "W (T A-15-202) 
03A048: Latitude 35°52'll''N, Longitude 106°l5'43"W (TA-53-62) 
03A049: Latitude 35°52'13''N, Longitude 106°l5'30"W (TA-53-64) 

During the period beginning the effective date of the permit and lasting through the expiration date of the permit 
(unless otherwise noted), 

the permittee is authorized to discharge cooling tower blowdown to Sandia Canyon (Outfall 03A027}, Water 
Canyon (Outfall 03A028} and Los Alamos Canyon (Outfalls 03A048 and 03A049}, unclassified tributaries to the 
Rio Grande, in segment number 20.6.4.114 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units} 
STORET: 00400 

PARAMETERS/STORET CODES 

pH (Standard Units} 
STORET: 00400 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REOUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
1/Quartcr Grab 

CHEMICAL'PHYSICAUBIOCHEMICAL 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 

Total Suspended Solids 
STORET: 00530 

Total Residual Chlorine (*1) 
STORET: 50060 

Total Residual Chlorine (*2)(*3) 
STORET: 50060 

Total Phosphorus 
STORET:00665 
Total Cadmium (*3} 

STORET: 01027 
Total Chromium (*3) 
STORET: 01034 

DISCHARGE LIMITA TIONSIREPORTINO REQUIREMENTS 
QUANTlTY/LOADlNO QUALITY/CONCENTRATION 

(LBSIDAY UNLESS STATED) (mgll. UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVO DAILY MAX 

Report MGD Report MGD • *** • • • • 

•••• •••• 30 100 

•••• •••• 0.2 0.5 

•••• •••• 11 ugll ll ug/1 

•••• •••• 20 40 

•••• •••• SO ug/1 50 ug/1 

•••• •••• 4.527 4.527 
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Total Copper (*3) •••• • ••• 1.123 1.123 
STORET: 01042 

Total Lead (*3) •••• • ••• 421 ugll 421 ugll 
STORET: 0 1051 

Total Mercury (*3) •••• • ••• 0.77 ugll 0.77 ugll 
STORET: 71900 

Total Zinc (*3) •••• • ••• 63.47 63.47 
STORET: 0 l 092 

Total Arsenic (*3) •••• •••• 316 ugll 316 ugll 
STORET: 01002 

Total Aluminum (*3) •••• • ••• 5.0 ·5.o 
STORET: 01105 

Total Boron (*3) •••• • ••• 5.0 5.0 
STORET: 01022 

Total Cobalt (*3) •••• • ••• 1.0 1.0 
STORET: 01037 

Total Selenium (*3) •••• •••• 5.0 ugll 5.0 ugll 
STORET: 01147 

Total Vanadium (*3) •••• •••• 100 ugll 100 ug/1 
STORET: 01087 

Radium 226 + Radium 228 (*3) •••• •••• 30 pCi/1 30 pCi/1 
STORET: 11503 

Tritium (*4)(*3) •••• •••• 20,000 pCi/1 20,000 pCi/1 
STORET: 82136 

PA~ME~~~IO!&T~O~E§ MONITORIN£1 !&S2Ja~MENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 

Flow 1/Quarter Estimate 
STORET: 50050 
Total Suspended Solids II Quarter Grab 

STORET: 00530 
Total Residual Chlorine 1/Quarter Grab 

STORET: 50060 
Total Phosphorous 1/Quarter Grab 
STO~T: 00665 

Total Cadmium 1Near Grab 
STORET: 01027 

Total Chromium 1Near Grab 
STORET: 01034 

Total Copper 1Near Grab 

STORET: 01042 
Total Copper (*5) 1/Quarter Grab 

STORET: 01042 
Total Lead 1Near Grab 

STORET: 01051 
Total Mercury I Near Grab 

STORET: 71900 
Total Zinc IN ear Grab 

STORET: 01092 
Total Arsenic !Near Grab 

STORET: 01002 
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Total Aluminum lNear Grab 
STORET: 0 ll OS 

Total Boron lNear Grab 
STORET: 0 l 022 

Total Cobalt lNear Grab 
STORET: 01037 

Total Selenium lNear Grab 
STORET: 01147 

Total Vanadium lNear Grab 
STORET: 0 l 087 

Radium 226 + Radium 228 lNear Grab 
STORET: 11503 

Tritium (•4) !Near Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TION(S) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and pnor to or at the discharge point. 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no ~ischarge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

FOOTNOTES 

•t Requirements for this parameter arc effective during the period beginning the effective date of the permit 
and lasting through one ( 1) day prior to two (2) years from the effective date of the permit. 

•2 Requirements for this parameter arc effective during the period beginning two (2) years from the effective 
date of the permit and lasting through the expiration date of the permit. 

• 3 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
permit, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 

•4 When accelerator produced. 

•s At Outfall 03A048 only. At all other outfalls Total Copper is required to be monitored once per year. 
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OUTFALLS 03A021. 03A022, and 03All3 
Discharge Type: Intermittent 
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Outfall 03A02l: Latitude 35°52'40"N, Longitude l06°l9'09"W (TA3-29) 
Outfall 03A022: Latitude 35°52'14"N, Longitude l06°l8'58"W (TA3-2274) 

Outfall 03All3: Latitude 35°52'04"N, Longitude l06°l5'42"W (TA-53-293, 294,952, and 1032) 

During the period beginning the effective date of the permit and lasting through the expiration date of the permit 
(unless otherwise noted), 

the permittee is authorized to discharge cooling tower blowdown to Mortandad Canyon (Outfalls 03A02l and 
03A022) and Sandia Canyon (Outfall 03All3), unclassified tributaries of the Rio Grande, in segment number 
20.6.4.114 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMIT A TIONSIR§PORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REQUIREMENT§ 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
1/Quarter Grab 

CHEMICAUPHYSICAUBIOCHEMICAL 

PARAMETERSISTORET CODES 

Flow 
STORET: 50050 

Total Suspended Solids 
STORET: 00530 

Total Residual Chlorine (•I) 
STORET: 50060 

Total Residual Chlorine (*2X*4) 
STORET: 50060 

Total Phosphorus 
STORET:0066S 

Total Cadmium (•4) 
STORET: 01027 

Total Chromium (*4) 

DI§C8ARGE LIMIT A TIONSIR§PORIJNG !EOUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDAY UNLESS STATED) (mg/L UNLESS STATED) 
MQNTIIL Y AVG DAILY MAX MONTHLY AVG DAILY MAX 

Report MOD Report MOD •••• • • • • 

•••• •••• 30 100 

•••• •••• 0.2 0.5 

•••• •••• 11 ug/1 II ug/1 

•••• •••• 20 40 

•••• •••• 50 ug/1 50 ug/1 

•••• •••• 4.7 4.7 
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STORET: 01034 
Total Copper (*4) •••• • ••• 1.25 1.15 

STORET: 0 I 042 
Total Lead (*4) •••• • ••• 469 ug/1 469 ug/1 

STORET: 01051 
Total Mercury (*4) •••• • ••• 0.77 ug/1 0.77 ug/1 

STORET: 71900 
Total Zinc (*4) •••• • ••• 72.37 72.37 

STORET: 01092 
Total Arsenic (*4) •••• • ••• 340 ug/1 340 ug/1 

STORET: 01002 
Total Aluminum (*4) •••• • ••• 5.0 5.0 

STORET: 01105 
Total Boron (*4) •••• • ••• 5.0 5.0 

STORET: 01022 
Total Cobalt (*4) •••• • ••• 1.0 1.0 

STORET: 01037 
Total Selenium (*4) •••• • ••• 5.0 ug/1 5.0 ug/1 

STORET: 01147 
Total Vanadium (*4) •••• •••• 100 ug/1 100 ug/1 

STORET: 01087 
Radium 226 + Radium 228 (*4) •o~~•• •••• 30 pCi/1 30 pCi/1 

STORET: ll 503 
Tritium (*3) •••• •••• 20,000 pCi/1 20,000 pCi/1 

STORET: 82136 

PARAMETERS/STORET CODES MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 

Flow 1/Quarter Estimate 
STORET: 50050 

Total Suspended Solids 1/Quarter Grab 
STORET: 00530 

Total Residual Chlorine 1/Quarter Grab 
STORET: 50060 

Total Phosphorous 1/Quarter Grab 
STORET: 00665 

Total Cadmium 1/Year Grab 
STORET: 01027 

Total Chromium 1/Year Grab 
STORET: 01034 

Total Copper 1/Year Grab 

I 
STORET: 01042 

Total Lead 1/Year Grab 
STORET: 01051 

Total Mercury 1/Year Grab 

STORET: 71900 
Total Zinc 1/Year Grab 

STORET: 01092 
Total Arsenic 1/Year Grab 

STORET: 01002 
Total Aluminum 1/Year Grab 
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STORET: 0 II 05 
Total Boron I Near Grab 
STORET: 0 I 022 

Total Cobalt I Near Grab 
STORET: 01037 

Total Selenium I Near Grab 
STORET: 01147 

Total Vanadium IN ear Grab 
STORET: 01087 

Radium 226 + Radium 228 I Near Grab 
STORET: 11503 

Tritium (*3) I Near Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCATION(S) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and prior to or at the point of discharge. 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month. place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part lli.C.6. The daily 
flow value may be estimated using best engineering judgment. 

•t Requirements for this parameter are effective during the period beginning the effective date of the permit 
and lasting through one ( 1) day prior to two (2) years from the effective date of the permit. 

•2 Requirements for this parameter are effective during the period beginning two (2) years from the effective 
date of the permit and lasting through the expiration date of the permit. 

*3 When accelerator produced. 

•4 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
permit. a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requireme~ts 
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During the period beginning the effective date of the pennit and lasting through the expiration date of the pennit 
(unless otherwise noted), 

the pennittee is authorized to discharge cooling tower blowdown to Los Alamos Canyon, an unclassified tributary 
of the Rio Grande, in segment number 20.6.4.114 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the pennittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERSISTORET CODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMITATIONS/REPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS WE 
l!Quarter Grab 

CHEMICAUPHYSICAUBIOCHEMICAL 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 I 

Total Suspended Solids 
STORET: 00530 

Total Residual Chlorine (•l) 
STORET: 50060 

Total Residual Chlorine (•2) (•4) 
STORET: 50060 

Total Phosphorus 
STORET:00665 

Total CNn1ium (•4) 
STORET: 01027 

Total Chromium (•4) 
STORET: 01034 

Total Copper (•4) 
STORET: 01042 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDAY UNLESS STATED) (mgfL UNLESS STATED) 
MONTHLY AVG DAILY MAX MONTHLY AVG DAILY MAX 

Report MGD Report MGD •••• • • • • 

•••• •••• 30 100 

•••• •••• 0.2 0.5 

•••• •••• II ugll 11 ug/1 

•••• •••• 20 40 

•••• •••• SO ugll 50 ug/1 

•••• •••• 4.81 4.81 

•••• •••• 1.329 1.329 
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Total Lead (•4) •••• • ••• 501 ug/1 501 ug/1 
STORET: 01051 

Total Mercury (•4) •••• • ••• 0.77 ug/1 0.77 ug/1 
STORET: 71900 

Total Zinc (•4) •••• • ••• 78.5 78.5 
STORET: 01092 

Total Arsenic (•4) •••• • ••• 356 ug/1 356 ug/1 
STORET: 01002 

Total Aluminum (•4) •••• • ••• 5.0 5.0 
STORET: 01105 

Total Boron (•4) •••• • ••• 5.0 5.0 
STORET: 01022 

Total Cobalt (•4) •••• •••• 1.0 1.0 
STORET: 01037 

Total Selenium (•4) •••• •••• 5.0 ug/1 5.0 ugll 
STORET: 01147 

Total Vanadium (•4) •••• • ••• 100 ug/1 100 ug/l 
STORET: 01087 

Radium 226 + Radium 228 (•4) •••• •••• 30 pCi/1 30 pCi/1 
STORET: 11503 

Tritium (•3) •••• •••• 20,000 pCi/1 20,000 pCi/l 
STORET: 82136 

PARAMETE~TORETCODE§ MONITORING RE~UIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS ~ 

Flow 1/Quarter Estimate 

STORET: 50050 
Total Suspended Solids l/Quarter Grab 

STORET: 00530 
Total Residual Chlorine l/Quarter Grab 

STORET: 50060 
Total Phosphorous l/Quarter Grab 

STORET: 00665 
Total Cadmium 1Near Grab 

STORET: 01027 
Total Chromium 1/Year Grab 

STORET: 01034 
Total Copper 1/Year Grab 

STORET: 01042 
Total Lead 1/Year Grab 

STORET: 010Sl 
Total Mercury 1Near Grab 

STORET: 71900 
Total Zinc 1/Year Grab 

STORET: 01092 
Total Arsenic 1/Year Grab 

STORET: 01002 
Total Aluminum 1/Year Grab 

STORET: 01105 
Total Boron 1/Year Grab 

STORET: 01022 
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Total Cobalt 1Near Grab 
STORET: 01037 

Total Selenium 1Near Grab 
STORET: 01147 

Total Vanadium 1Near Grab 
STORET: 01087 

Radium 226 + Radium 228 1Near Grab 
STORET: 11503 

Tritium (*3) I Near Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TION<Sl 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and prior to or at the discharge point (Latitude 35°52'10"N, Longitude 
106°15'58"W). 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accurac:y provisions established at Part lii.C.6. The daily 
flow value may be estimated using best engineering judgment. 

FOOTNOTES 

*1 Requirements for this parameter are effective during the period beginning the effective date of the permit 
and lasting through one ( 1) day prior to two (2) years from the effective date of the permit. 

*2 Requirements for this parameter are effective during the period beginning two (2) years from the effective 
date of the permit and lasting through the expiration date of the permit. 

*3 When accelerator produced. 

*4 If any individual analytical test result is Jess than the minimum quantification level listed at Part II.A of this 
permit, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements 
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During the period beginning the effective date of the permit and lasting through the expiration date of the permit 
(unless otherwise noted), 

the pennittee is authorized to discharge cooling tower blowdown to Ten Site Canyon thence to Mortandad Canyon 
an unclassified tributary of the Rio Grande, in segment number 20.6.4.114 of the Rio Grande Basin. 

Such discharges shall be limited and monitored by the permittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORET CODE§ 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMITATIONS/REPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORJNG R£2UIR£MENJS 
FREQUENCY OF. SAMPLE 
ANALYSIS TYPE 
1/Quarter Grab 

·7 ·- CHEMICAUPHYSICAUBIOCHEMlCAL ~• · .. :i-- ' -~ 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 

Total Suspended Solids 
STORET: 00530 

· Total Residual Chlorine (•t) 
STORET: 50060 

Total Residual Chlorine (•2) 
STORET: 50060 

Total Phosphorus 
STORET:00665 
Total Cadmium (*3) 

STORET: 01027 
Total Chromium (*3) 
STORET: 0 l 034 

Total Copper (*3) 
STORET: 01042 

DISCHARGE LIMIT A TION§IREPORTING REQUIREMENTS 
QUANTITY/LOADING QUALITY/CONCENTRATION 

(LBSIDA Y UNLESS STATED) (mgiL UNLESS STATED) 
MONTI!L Y A VG DAILY MAX MONTIJLY AVG DAILY MAX 

Report MGD Report MGD • •• • • • • • 

•••• •••• 30 100 

•••• •••• 0.2 0.5 

•••• •••• 11 ug/1 ll ug/1 

•••• •••• 20 40 

•••• •••• 50ug/l 50 ug/1 

•••• •••• 5.278 5.278 

•••• •••• 1.775 1.775 
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Total Lead (*3) 
STORET: 01051 

Total Mercury (*3) 
STORET: 71900 

Total Zinc (*3) 
STORET: 0 I 092 

Total Arsenic (*3) 
STORET: 0 l 002 

Total Aluminum (*3) 
STORET: 0 ll 05 

Total Boron (*3) 
STORET: 01022 

Total Cobalt (*3) 
STORET: 01037 

Total Selenium (*3) 
STORET: 01147 

Total Vanadium (*3) 
STORET: 01087 

Radium 226 + Radium 228 (*3) 
STORET: 11503 

Tritium (*3X*4) 
STORET: 82136 

PARAMETERS/STORET CODES 

Flow 
STORET: 50050 

Total Suspended Solids 
STORET: 00530 

Total Residual Chlorine 
STORET: 50060 

Total Phosphorous 
STORET: 00665 

Total Cadmium 
STORET: 01027 

Total Chromium 
STORET: 01034 

Total Copper 
STORET: 01042 

Total Lead 
STORET: 01051 

Total Mercury 
STORET: 71900 

Total Zinc 
STORET: 01092 

Total Arsenic 
STORET: 01002 

Total Aluminum 
STORET: 01105 

Total Boron 
STORET: 01022 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 
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•••• 658 ug/1 658 ug!l 

• ••• 0.17 ug/1 0.17 ugtl 

• ••• 113 113 

•••• 444 ug/1 444 ug/1 

• ••• 5.0 5.0 

•••• 5.0 5.0 

• ••• 1.0 1.0 

•••• 5.0 ugll 5.0 ug/1 

•••• 100 ugll 100 ug/1 

•••• 30 pCi/1 30 pCill 

•••• 20,000 pCill 20,000 pCill 

MONITORING REOUIB&MENTS 
FREQUENCY OF SAMPLE 
Al:::IALY§I~ TYPE 
II Quarter Estimate 

' 

\/Quarter Grab 

1/Quarter Grab 

!/Quarter Grab 

I !Year Grab 

1/Year Grab 

I !Year Grab 

1/Year Grab 

I !Year Grab 

1/Year Grab 

1/Year Grab 

I !Year Grab 

l/Year Grab 
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Total Cobalt IN ear Grab 
STORET: 01037 

Total Selenium !Near Grab 
STORET: 01147 

Total Vanadium lNear Grab 
STORET: 01087 

Radium 226 + Radium 228 I Near Grab 
STORET: 11503 

Tritium (*I) IN ear Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS 

SAMPLING LOCA TION(S) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): following fmal treatment and prior to or at the point of discharge (Latitude 35°5 1'47"N, Longitude 
l06°l7'45"W). 

NO DISCHARGE REPORTING 
If there is no discharge event at this outfall during the sampling month, place an "X" in the NO DiscHARGE box 
located in the upper right comer of the preprinted Discharge Monitoring Report. 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgment. 

FOOTNOTES 

•t Requirements for this parameter are effective during the period beginning the effective date of the penn it 
and lasting through one (1) day prior to two (2) years from the effective date of the permit. 

•2 Requirements for this parameter are effective during the period beginning two (2) yean from the effective 
date of the permit and lasting through the expiration date of the permit. 

*3 When accelerator produced. 

*4 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
penn it, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 
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During the period beginning the effective date of the penn it and lasting through the expiration date of the penn it 
(unless otherwise noted), 

the pennittee is authorized to discharge boiler blowdown, water softener waste water, and once through cooling 
water to Los Alamos Canyon, an unclassified tributary of the Rio Grande, in segment number 20.6.4.114 of the Rio 
Grande Basin. 

Such discharges shall be limited and monitored by the pennittee as specified below: 

pH RANGE 

PARAMETERS/STORET CODES 

pH (Standard Units) 
STORET: 00400 

PARAMETERS/STORETCODES 

pH (Standard Units) 
STORET: 00400 

DISCHARGE LIMIT A TIONSIREPORTING REQUIREMENTS 
QUALITY (UNITS AS STATED) 

MINIMUM MAXIMUM 
6.0 9.0 

MONITORING REQUIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 
l/Quarter Grab 

CHEMICAUPHYSICAUBIOCHEMICAL 

PARAME~~STORET~QDE§ DISCH~ RGE LIMIT A TIQl:!SIRE~RTING RE!2UIREMENTS 
QUANTITY/LOADING QUALITY /CQNCENTRA TION 

(LBS/DA Y UNLESS STATED) {mg/L UNLESS STATED) 
MQNTifL:X AVG DAILY MAX MONTifL:X AVG QAIJ.c:XMAX 

Flow(MGD) Report Report •••• •••• 
STORET: 50050 
Total Suspended Solids •••• •••• 30 100 
STORET: 00530 

Total Iron •••• •••• 10 40 

STORET: 10145 
Total Copper (•2) •••• •••• 1.39 1.39 

STORET: 01042 
Total Phosphorus •••• •••• 20 40 

STORET: 00665 
Sulfite (as S01) •••• •••• 35 70 

STORET: 00740 
Total Chromium (*2) ··~· •••• 4.85 4.85 

STORET: 01034 
Total Cadmium (*2) •••• •••• 50ugll 50 ug/1 
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STORET: 01027 
Total Lead (*2) •••• • ••• 513 ug/1 513 ug/1 

STORET: 01051 
Total Mercury \*2) •••• • ••• 0.77 ug/1 0.77 ug/1 

STORET: 71900 
Total Zinc (*2) •••• • ••• 81.0 81.0 

STORET: 01092 
Total Arsenic (*2) •••• •••• 362 ug/1 362 ug/1 

STORET: 01002 
Total Aluminum (*2) •••• • ••• 5.0 5.0 

STORET: 01105 
Total Boron (*2) •••• • ••• 5.0 5.0 

STORET: 01022 
Total Cobalt (*2) •••• • ••• 1.0 1.0 

STORET: 01037 
Total Selenium (*2) •••• • ••• 5.0 ug/1 5.0 ug/1 

STORET: 01147 
Total Vanadium (*2) •••• • ••• 100 ug/1 100 ug/1 

STORET: 01087 
Radium 226 + Radium 228 (*2) •••• •••• 30 pCi/1 30 pCi/1 

STORET: 11503 
Tritium (*1 )(*2) •••• •••• 20,000 pCi/1 20,000 pCi/1 

STORET: 82136 

PARAMETERS/STORET CODE~ MONITORING RE!2UIREMENTS 
FREQUENCY OF SAMPLE 
ANALYSIS TYPE 

Flow 1/Quarter Estimate 
STORET: 50050 

Total Suspended Solids 1/Quarter Grab 
STORET: 00530 

Total Iron II Quarter Grab 
STORET: 10145 

Total Pb~phorous 1/Quarter Grab 
STORET: 00665 

Sulfite (as SO,) 1/Quarter Grab 
STORET: 00740 

Total Cadmium 1/Year Grab 
STORET: 01027 

Total Chromium 1/Year Grab 
STORET: 01034 

Total Copper 1/Year Grab 
STORET: 01042 

Total Lead 1/Year Grab 

STORET: 01 OS 1 
Total Mercury 1/Year Grab 

STORET: 71900 
Total Zinc 1/Year Grab 

STORET: 01092 
Total Arsenic 1/Year Grab 

STORET: 01002 
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Total Aluminum !Near Grab 
STORET: 0 II 05 

Total Boron !Near Grab 
STORET: 01022 

Total Cobalt !Near Grab 
STORET: 01037 

Total Selenium lNear Grab 
STORET: 01147 

Total Vanadium !Near Grab 
STORET: 0 I 087 

Radium 226 + Radium 228 lNear Grab · 
STORET: 11503 

Tritium (•l) lNear Grab 
STORET: 82136 

SAMPLING LOCA TION(S) AND OTHER REQUIREMENTS . 

SAMPLING LOCA TIONCS) 
Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): Following fmal treatment and prior to or at the discharge point 

NO DISCHARGE REPORTING 
If there is no disr.harge event at this outfall during the sampling month, place an "X" in the NO DISCHARGE box 
located in the upper right corner of the preprinted Discharge Monitoring Report 

FLOATING SOLIDS OR VISIBLE FOAM 
There shall be no discharge of floating solids or visible foam in other than trace amounts. 

FLOW MEASUREMENTS 
"Estimate" flow measurements shall not be subject to the accuracy provisions established at Part III.C.6. The daily 
flow value may be estimated using best engineering judgm'ent 

,FOOTNOTES 

•1 When accelerator produced. 

•2 If any individual analytical test result is less than the minimum quantification level listed at Part II.A of this 
permit, a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements 
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B. SCHEDULE OF COMPLIANCE 
The permittee shall achieve compliance with the effluent limitations specified for discharges in accordance with the 
following schedule: 

NONE 

Reports of compliance or noncompliance with, or any progress reports on, interim and fmal requirements contained 
in any compliance schedule of this permit shall be submitted no later than fourteen (14) days following each 
schedule date. Any reports of noncompliance shall include the cause of noncompliance, any remedial actions taken, 
and the probability of meeting the next scheduled requirement. 

C. REPORTING OF MONITORING RESULTS (MAJOR DISCHARGERS) 
Monitoring information shall be on Discharge Monitoring Report Form(s) EPA 3320-1 as specified in Part lii.D.4 
of this permit and shall be submitted monthly. 

1. Reporting periods shall end on the last day of the month. 

2. The permittee is required to submit regular monthiy reports as described above postmarked no 
later than the IS* day of the month following each reporting period. 
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PART II - OTHER CONDITIONS 

A. MINIMUM QUANTIFICATION LEVEL <MQL) 
If any individual analytical test result is less than the minimum quantification level listed below, 
a value of zero (0) may be used for that individual result for the Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 

Aluminum 
Barium 
Boron 
Residual Chlorine (Total) 
Cobalt 
Nitrate as N 
Vanadium 
Antimony (Total) 
Arsenic (Total) 
Beryllium (Total) 
Cadmium (Total) 
Chromium (Total) 
Chromium (3+) 
Chromium ( 6+) 
Copper (Total) 
Lead (Total) 
Mercury (Total) 
Nickel (Total) 
Selenium (Total) 
Silver (Total) 
Thallium (Total) 
.Zinc (Total) 
Cyanide (Total) 
Cyanide (Amenable) 
Chlordane 

MQL (ug/L) 

100 
100 
100 
100 
50 

100 
50 
60 
10 
5 
1 

10 
10 
10 
10 
5 
0.2 
5 
5 
2 

10 
20 
20 
20 
0.2 

The permittee may develop an effluent specific method detection limit (MDL) in accordance 
with Appendix B to ~136. For any pollutant for which the permittee determines an effluent 
specific MDL, the permittee shall send to the EPA Region 6 NPDES Permits Branch (6WQ-P) a 
report containing QA/QC documentation, analytical results, and calculations necessary to 
demonstrate that the eftluent specific MDL was correctly calculated. An eftluent specific 
minimum quantification level (MQL) shall be determined in accordance with the following 
calculation: 

MQL = 3.3 x MDL 
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Upon written approval by the EPA Region 6 NPDES Pennits Branch (6WQ-P), the effluent 
specific MQL may be utilized by the pennittee for all future Discharge Monitoring Report 
(DMR) calculations and reporting requirements. 

B. 24-HOUR ORAL REPORTING: DAILY MAXIMUM LIMITATION VIOLATIONS 
Under the provisions of Part III. D. 7.b.(3) of this pennit, violations of daily maximum limitations 
for the following pollutants shall be reported orally to EPA Region 6, Compliance and Assurance 
Division, Water Enforcement Branch (6EN-W), Dallas, Texas and NMED, within 24 hours from 
the time the pennittee becomes aware of the violation followed by a written report in five days. 

Arsenic, Aluminum, Boron, Cadmium, Chromium, Cobalt, Copper, Lead, Mercury, 
Selenium, Radium, Tritium, Vanadium, or Zinc. 

C. COMPOSITE SAMPLING <24-HOURl 

1. ST ANPARD PROVISIONS 

Unless otherwise specified in this permit, the tenn "24-hour composite sample" means a sample 
consisting of a minimum of three (3) aliquots of eftluent collected at regular intervals over a 
nonnal 24-hour operating period and combined in proportion to flow or a sample continuously 
collected in proportion to flow over a nonnal 24-hour operating period. 

2. VOLA TILE COMPOUNDS 

For the "24-hour composite" sampling of volatile compounds using EPA Methods 601, 602, 603, 
624, 1624, or any other 4~136 method approved after the effective date of the pennit, the 
pennittee shall manually collect four (4) aliquots (grab samples) in clean zero head-space 
containers at regular intervals during the actual hours of discharge during the 24-hour sampling 
period ~using sample collection, preservation, and handling techniques specified in the test 
method. These aliquots must be combined in the laboratory to represent the composite sample of 
the discharge. One of the following alternative methods shall be used to composite these 
aliquots. 

a. Each aliquot is poured into a syringe. The plunger is add~ and the 
volume in the syringe is adjusted to 1-1/4 ml. Each aliquot (l-1/4 ml.) is 
injected into the purging chamber of the purge and trap system. After four 
(4) injections (totalS ml.), the chamber is purged. Only one analysis or 
run is required since the aliquots are combined prior to analysis. 

b. Chill the four (4) aliql;lots to 4 Degrees Centigrade. These aliquots must 
be of equal volume. Carefully pour the contents of each of the four 
aliquots into a 250-500 ml. flask which is chilled in a wet ice bath. Stir 
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the mixture gently with a clean glass rod while in the ice bath. Carefully 
fill two (2) or more clean 40 ml. zero head-space vials from the flask and 
dispose of the remainder of the mixture. Analyze one of the aliquots to 
determine the concentration of the composite sample. The remaining 
aliquot(s) are replicate composite samples that can be analyzed if desired 
or necessary. 

c. Alternative sample compositing methods may be used following written 
approval by EPA Region 6. 

The individual samples resulting from application of these compositing methods shall be 
analyzed following the procedures specified for the selected test method. The resulting analysis 
shall be reported as the daily composite concentration. 

As an option to the above compositing methods, the permittee may manually collect four (4) 
aliquots (grab samples) in clean zero head-space containers at regular intervals during the actual 
hours of discharge during the 24-hour sampling period using sample collection, preservation, and 
handling techniques specified in the test method. A separate analysis shall be conducted for each 
discrete grab sample following the approved test methods. The determination of daily composite 
concentration shall be the arithmetic average (weighted by flow) of all grab samples collected 
during the 24-hour sampling period. 

D. CYANIDE EFFLUENT TEST PROCEDURES 

To c0mply with the sampling and analysis requirements for total cyanide and cyanide amenable 
to chlorination, the permittee shall use an approved test procedure at 40CFR136. If the analysis 
of cyanide amenable to chlorination is subject to matrix interferences, the weak acid dissociable 
cyanide method (Method 4500 CN I- Standard Methods, latest edition approved in ~136) 
may be substituted for this parameter. The penn1ttee may use ion chromatographic separation
amperometric detection (IC method) as a substitute for the colorimetric detection steps in any of 
the above cyanide methods. No other modifications of the above methods are authorized by this 
provision unless such modifications are approved in writing by the permitting authority. 

·E. OIL AND QREASE ALTERNATIVE TEST PROCEDURE: INTERIM LIMITED USE 
APPROVAL 

Proposed Method 1664 (Federal Register, Vol. 61, No. 15, January 23, 1996, page 1730] may be 
used as an oil and grease alternative test procedure for NPDES permit compliance monitoring 
purposes. This approval shall expire at the time of the publication in the Federal Register of the 
final rule governing the use of Method 1664. This approval includes all of the analytical options 
within Method 1664 provided that the equivalency demonstration is performed and all 
performance specifications are met at each outfall. 
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F. The University of California (UC) and the U.S. Department of Energy (DOE) are co
permittees for the Los Alamos National Laboratory (LANL) NPDES permit. 

EPA may take enforcement actions as appropriate against either UC or DOE or both. 

G. Upon receipt of analytical resul~ any limited parameter found to be out of compliance 
with this permit shall be resampled for that noncompliant parameter within seven (7) 
days. This resampling schedule for noncompliant effluent limits shall be repeated until 
analytical results indicate the limited parameter is in compliance with this permit. 

H. This permit may be reopened and modified or revoked and reissued to reflect any 
applicable changes to the New Mexico Water Quality Standards. 

I. JEST METHODS 

The following methods may be used for analysis under this permit: 

Liquid Scintillation Counting: EPA Method ANC335, R-1 

Gamma Spectroscopy: EPA Methods 904.0 and 903.1 

Nitroaromatics and Nitramines by High Performance Liquids Chromatography: SW846 
Method 8330 

Determination of Trace Elements in Water and Wastes by Inductively Coupled Plasma
Atomic Emission Spectrometry: EPA Method 200.7 

Determination of Metals and Trace Elements in Water and Wastes by Inductively 
'Coupled Plasma-Atomic Emission Spectrometry: EPA Method 200.8 

Determination of Trace Elements by Stabilized Temperature Graphite Furnace Atomic 
Absorption Spectrometry: EPA Method 200.9 

Determination of Inorganic Anions by Ion Chromatography: EPA Method 300.0 

Microwave Digestion\'\ A Method 200.2 
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PART Ill- STANDARD CONDITIONS FOR NPDES PERMITS 

A. GENERAL CONDITIONS 

l. INTRODUCTION 

In accordance with the provisions of 40 CFR Part 122.41, ct. seq., 
this pcnnit incorporates by refcn:nce ALL conditions and 
requirements applicable to NPDES Pcnnits set forth in the Clean 
Water Act, as amended. (hereinafter known as the" Act") as well 
as ALL applicable regulations. 

2. DUTY TO COMPLY 

The pcnnittee must comply with all conditions of this penn it Any 
pcnnit noncompliance constitutes a violation of the Act and is 
grounds for enforcement action; for pcnnit termination, revocation 
and reissuancc, or modification; or for denial of a penn it renewal 
application. 

3. TOXIC POLLUTANTS 

a. Notwithstanding Part III.A.S, if any toxic effluent standard 
or prohibition (including any schedule of compliance 
specified in such effluent standard or prohibition) is 
promulgated under Section 307(a) of the Act for a toxic 
pollutant which is present in the discharge and that standard 
or prohibition is more stringent than any limitation on the 
pollutant in this pcnnit, this pcnnit shall be modified or 
revoked and reissued to conform to the toxic effluent standard 
or prohibition. 

b. The pcnnittee shall comply with effluent standards or 
prohibitions established under Section 307(a) of the Act for 
toxic pollutants within the time provided in the regulations 
that established those standards or prohibitions, even if the 
permit has not yet been modified to incorporalc the 
requirement 

4. DUTY TO REAPPLY 

If the pcnnittcc wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee must 
apply for and obtain a new permit. The application shall be 
submitted at least 180 days before the expiration date of this 
pcnnit The Director may grant permission to submit an 
application less than 180 days in advance but no later than the 
pcnnit expiration date. Continuation of expiring pcnnits shall be 
governed by regulations promulgated at 40-CFR Part 122.6 and 
any subsequent amendments. 
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S. PERMIT FLEXIBILITY 

This penn it may be modified. revoked and reissued, or tenninated 
for cause in accordance with 40 CFR 122.62-64. The filing of a 
request for a pcnnit modification, revocation and reissuance, or 
tennination, or a notification of planned changes or anticipated 
noncompliantc, docs not stay any pcnnit condition. 

6. PROPERTY RIGHTS 

7. 

This permit docs not convey any property rights of any sort, or 
any exclusive privilege. 

DUTY TO PROVIDE INFORMATION 

The pcnnittcc shall furnish to the Director, within a reasonable 
time, any infonnation which the Director may request to detenn im 
whether cause exists for modifying, revoking and reissuing, 01 

tcnninating this permit, or to dctcnnine compliance with thi~ 
pcnnit The pcnnittee shall also furnish to the Director, upor 
request, copies of records required to be kept by this penn it 

8. CRIMINAL AND CIVIL LIABILITY 

Except as provided in pcnnit conditions on "Bypassing" an~ 
"UpsetS", nothing in this permit shall be construed to relieve th 
permittee from civil or criminal penalties for noncompliance. An 
false or materially misleading rcprcscntation or concealment c 
informationrcquircdtobercportcdbythcprovisionsofthepenni 
the Act, or applicable regulations, which avoids or effective! 
defeats the regulatory purpose of the Pcnnit may subject rh 
Permittee to criminal enforcement pursuant to 18 U.S.C. Sectio 
1001. 

9. OIL AND HAZARDQUS SUBSTANCE LIABILITY 

Nothing in this pcnnit shall be construed to preclude the instilL· 
of any legal action or relieve the pcnnittec from . 
responsibilities, liabilities, or penalties to which the pcnnittee 1s ~ 

may be subject under Section 311 of the Act 

10. STATE LAWS 

Nothing in this permit shall be construed to preclude the instituti< 
of any legal action or relieve the permittee from aJ 

responsibilities, liabilities, or penalties established pursuant to aJ 

applicable State law or regulation under authority preserved I 

Section S10 of the Act. 

11. SEVERABILilY 

The provisions of this pcnnit arc severable, and if any provision 
this pcnnit or the application of any provision of this penni t to a 
circumstance is held invalid, the application of such provision 

(REVISED 01-24-9~ 
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other circumstances, and the remainder of this permit, shall 
not be affected thereby. 

B. PROPER OPERATION AND MAINTENANCE 

I. NEED TO HALT OR REDUCE NOT A DEFENSE 

It shall not be a defense for a permittee in an enforcement action 
that it would have been necessary to halt or reduce the permitted 
activity in order to maintain compliance with the conditions of this 
permit. The permittee is responsible for maintaining adequate 
safeguards to prevent the discharge of untreated or inadequately 
treated wastes during electrical power failure either by means of 
alternate power sources, standby generators or retention of 
inadequately treated effluent. 

2. DUTY TO MITIGATE 

The permittee shall take all reasonable steps to minimize or 
prevent any discharge in violation of this permit which has a 
reasonable likelihood of adversely affecting human health or the 
environment. 

3. PROPER OPERATlON AND MAINTENANCE 

a. The permittee shall at all times properly operate and maintain 
all facilities and systems of treatment and conuol (and related 
appurtenances) which are installed or used by permittee as 
efficiently as possible and in a manner which wiU minimize 
upsets and discharges of excessive pollutants and will ac:hicve 
compliance with the conditions of this permit. Proper 
operation and maintenance also includes adequate laboratcry 
controls and appropriate quality assurance procedures. This 
provision requires the operation of backup or auxiliary 
facilities or similar systems which are installed by a permittee 
only when the opention is necessary to achieve compliance 
with the conditions of this permit. 

b. The permittee shall provide an adequate operating staff which 
is duly qualified to carry out operation. maintenance and 
testing functions required to insure compliance with the 
conditions of this permit. 

4. BYPASS OF TREATMENT FACILITIES 

a. BYPASS NOT EXCEEDING LIMITATIONS 

The permittee may allow any byp&u to ocaar wbich does not 
cause effluent limitations to be exceeded, but only if it also is 
for essential maintenance to assure efficient operation. These 
bypasses are not subject to the provisions of Parts IILB.4.b. 
and4.c. 
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b. NOTICE 

(l) ANTICIPATED BYPASS 

If the permittee knows in advance of the need for a 
bypass, it shall submit prior notice, if possible at least ten 
days before the date of the bypass. 

(2) UNANTICIPATED BYPASS 

The permittee shall, within 24 hours, submit notice of an 
unanticipated bypass as required in Part Ill. D. 7. 

c. PROHIBITION OF BYPASS 

(1) Bypass is prohibited, and the Director may take 
enforcement ac:tion against a permittee for bypass, 
unless: 

(a) Bypass was unavoidable to prevent loss of life, 
personal injury, or severe property damage; 

(b) There were no feasible alternatives to the bypass, 
such as the use of auxiliary trcamlent facilities, 
retention ofuntrcatedwastcs, or maintenance during 
normal periods of equipment downtime. This 
condition is not satisfied if adequate back-up 
equipment should have been installed in the 
exercise of reasonable engineering judgment to 
prevent a bypass which occ:urred during normal 
periods of equipment downtime or preventive 
maintenance; and, 

(c) The permittee submitted notices as required by Part 
IU.B.4.b. 

(2) The Director may allow an anticipated bypass after 
considering its adverse effects, if the Director determines 
that it will meet the three conditions listed at Part 
lli.B.4.c:( l). 

5. UPSET CONDmoNS 

a. EfFECT OF AN YPSET 

An upset constitutes an affinnative defense to an action 
brought for noncompliance with such technology-based 
permit cftlueat limitations if the requirements of Part 
III.B,,,b. 1ft: met. No determination made during 
administrative review of claims that noncompliance was 
caused by upset, and before an ac:tion for noncompliance, is 
final administrative ac:tion subject to judicial review. 

(REVISED 01-24-96) 
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b. CONDITIONS NECESSARY FOR A DEMONSTRATION 
OF UPSET 

A pennittee who wishes to establish the affinnative defense 
of upset shall demonstrate, through properly signed. 
contemporaneous operating logs, or other relevant evidence 
that: 

( l) An upset occurred and that the permittee can identify 
the cause(s) of the upset; 

(2) The pennitted facility was at the time being properly 
operated; 

(3) The pennittee submitted notice of the upset as required 
by Part 1II.D.7; and. 

(4) The pennittee complied with any remedial measures 
required by Part lli.B.2. 

c. BURDEN OF PROOF 

In any enforcement proceeding. the permittee seeking to 
establish the occurrence of an upset has the burden of proof. 

6. REMOVED SUBSTANCES 

Unless otherwise authorized. solids, SCWIIC sludges, filter 
backwash. or other pollutants removed in the course of treatment 
or wastewater control shall be disposed of in a manner such as to 
prevent any pollutant from such materials from entering navigable 
waters. 

7. PERCENT REMOVAL (PUBLICLY OWNED TREATMENT 
WORKS) 

For publicly owned treatment worlcs, the 3()-day average (or 
Monthly Average) percent removal for Biochemical Oxygen. 
Demand and Total Suspended Solids shall not be less than 8~ 
percent unless otherwise authorized by the permitting authority in 
accordance with 40 CFR 133.103. 

C. MONITORING AND RECORDS 

l. INSPECTION AND ENIRY 

The pennittee shall allow the Director. or an authorized 
representative. upon the presentation of credentials and other 
documents as may be required by the law to: 

a. Enter upon the pennittee's premises where a regulated facility 
or activity is located or conducted. or where records must be 
kept under the conditions of this permit; 
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b. Have access to and copy, at reasonable times, any records that 
must be kept under the conditions of this pennit: 

c. Inspect at reasonable times any facilities, equipment 
(including monitoring and control equipment). practices or 
operations regulated or required under this pennit; and 

d. Sample or monitor at reasonable times, for the purpose of 
assuring permit compliance or as otherwise authorized by the 
Act. any substances or parameters at any location. 

2. REPRESENTATIVE SAMPLING 

3. 

Samples and measurements taken for the purpose of monitoring 
shall be representative of the monitored activity. 

RETENTION OF RECORDS 

The permittee shall retain records of all monitoring infonnation. 
including all calibration and maintenance records and all original 
strip chart recordings for continuous monitoring instrumentation. 
copies of all reports required by this penn it. and records of all data 
used to complete the application for this permit. for a period of at 
least 3 years from the date of the sample. measurement. report. or 
application. This period may be extended by request of the 
Dircc:tor at any time. 

4. RECORQ CONT£NTS 

Records of monitoring information shall include: 

a. The date, exact place. and time of sampling or measurements: 
b. The irdividual(s) who performed the sampling or 

mcasurcmcnts; 
c. The datc(s) and timc(s) analyses were perfonncd; 
d. The individual(s) who performed the analyses; 
c. The analytical techniques or methods used; and 
f. The results of such analyses. 

~. MONITQRitiO PROCEDURES 

a. Monitoring must be conducted according to test procedure! 
approved under 40 CFil Part 136. unless other tes 
procedures have been specified in this permit or approved b~ 
the Rtgional Administrator. · 

b. The pennittcc shall calibrate and perform maintenanc 
procedures on all monitoring and analytical instruments 2 

interVals frequent enough to insure accuracy of mcasurcmen1 
and shall maintain appropriate records of such activities. 

c. An adequate analytical quality control program. including th 
analyses of sufficient standards, spikes, and duplicate samp I( 
to insure the accuracy of all required analytical results shall t 

(REVISED 01-24-96 
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maintained by the permittee or designated commercial 
laboratory. 

6. FLOW MEASUREMENTS 

Appropriate flow measurement devices and methods consistent 
with accepted scientific practices shall be selected and used to 
ensure the accuracy and reliability of measurements of the volume 
of monitored discharges. The devices shall be installed. calibrated. 
and maintained to insure that the accuracy of the measurements is 
consistent with the accepted capability of that type of device. 
Devices selected shall be capable of measuring flows with a 
maximum deviation of less than I ~/o from true discharge rates 
throughout the range of expected discharge volumes. 

D. REPORTING REQUIREMENTS 

1. PLANNED CHANGES 

L INDUSTRIAL PERMITS 

The pcnnittcc shall give notice to the Director IS soon IS possible 
of any planned physical alterations or additions to the permitted 
facility. Notice is required only when: 

(1) The alteration or addition to a permitted facility may· 
meet one of the criteria for dctcnnining whether a 
facility is a new source in 40 CFR Part 122.29(b); or, 

(2) The alteration or addition could signific:antly change the 
nature or inaeasc the quantity of pollutants discharged. 
This notifiCation applies to pollutants whidl arc subject 
neither to effluent limitations in the permit, nor to 
notification requirements listed at Put lll.D.l O.L 

b. MUNICIPAL PERMITS 

Any change in the facility discbargc (in<:ludina the 
introduction of any new source or significant discharge or 
significant changes in the quantity or qullity of existina 
dischargeS of pollutants) must be reported to the permitting 

. authority. In no case arc any new connections, increased 
flows, or signifK:IIlt changes in intluentqullity permitted that 
will cause violatioa of the cftlucot limitations specified 
herein. 

2. ANTICIPATED NONCOMPLIANCE 

The pcnnittcc shall give .svmcc notice to .the Oircc:tor of any 
planned changes in the permitted facility or activity whidl may 
result in noncompliance with pcnnit requirements. 
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3. TRANSFERS 

This permit is not transferable to any person except after notice to 
' the Director. The Director may require modification or revocation 
and reissuance of the permit to change the name of the pcrminee 
and incorporate such other requirements as may be necessary 
under the Act 

4. DISCHARGE MONITORING REPORTS AND OTHER 
REPORTS 

Monitoring results must be reported on Discharge Monitoring 
Report (DMR) Fonn EPA No. 3320-1 in accordance with the 
"General Instructions" provided on the fonn. The permittee shall 
submit the original DMR signed and certified as required by Part 
Ill. D.11 and all other reports required by Part III.D. to the EPA at 
the address below. Duplicate copies of DMR's and all other 
reports shall be submitted to the appropriate State agency(ies) at 
the following addrcss(cs): 

EPA: 
Compliance Assurance and Enforcement Division 
Water Enfon:cmcnt B11111<:h (6EN-W) 
U.S. Environmental ~on Agency, Region 6 
144~ Ross Avenue 
Dallas, TX 7~202-2733 

NewMexisq: 
Program Manager 
Surface W IUS Quality Bureau 
New Mexico Enviroruncot Oeparttncnt 
P.O. Box 26110 
1190 Saint Francis Drive 
Santa Fe, NM 87~02 

Oklahoma (Industrial Permits Only): 
Director 
Oklahoma Department of Environmental Quality 
1000 NE lOth Sired 
Oklahoma City, OK 73117·1212 

Louisiana; 
Assistant Scc:rctlry for W llOr 
W arer Pollutioa Control Division 
Louisiana Department of Environmental Quality 
P.O. Box 822U 
Baton Rouge. LA 70814-2215 

~- ADDIDONAL MONITORING BY THE PERMITTEE 

If the pcnnittec monitors any pollutant more frequently than 
required by this permit. using test procedures approved under 40 
CFR Part 136 or as specified in this permit, the results of this 
monitoring shall be included in the calculation and reporting of the 
data submitted in the Discharge Monitoring Report ( DMR). Such 

(REVISED 01-24-96) 
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increased monitoring frequency shall also be indicated on the 
DMR. 

6. A VERAGrNG OF MEASUREMENTS 

7. 

8. 

Calculations for all limitations which require averaging of 
measurements shall utilize an arithmetic mean unless otherwise 
specified by the Director in the permit 

TWENTY-FOUR HOUR REPORTrNG 

a. The permittee shall report any noncompliance which may 
endanger health or the environment Any information shall 
be provided orally within 24 hours from the time the 
permittee becomes aware of the cin:W11StanUS. A written 
submission shall be provided within ~ days of the time the 
permittee becomes aware of the circumstances. The report 
shall contain the following information: 

(I) A description of the noncompliance and its cause; 

(2) The period of noncompliance including exact dates and 
times, and if the noncompliance has not been corrected. 
the anticipated time it is expected to continue; and, 

(3) Steps being taken to reduce, eliminate, and prevent 
recurrence of the noncomplying discharge._ 

b. The following shall be included as information which must be 
reported within 24 hours: 

(I) Any unanticipated bypass which exceeds any effluent 
limitation in the permit; 

(2) Any upset which exceeds any effluent limitation in the 
permit; and, 

(3) Violation of a maximum daily discharge limitation for 
any of the pollublllts listed by the Dim:tor in Part II 
(industrial permits only) of the permit to be reported 
within 24 hours. 

c. The Director may waive the written report on a case-by-case 
·basis if the oral report bas been received within 24 hours. 

OTIIER NONCOMPLIANCE 

The permittee shall report all instances of noncompliance not 
reported under Parts III.D.4 and D. 7 and Part 1.8 (for industrial 
permits only) at the time monitoring reports are submitted. The 
reports shall contain the information listed at Part III.D.7. 
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9. OTHER rNFORMA TION 

Where the permittee becomes aware that it failed to submit anv 
relevant facts in a permit application, or submitted incorre~1 
information in a permit application or in any report to the Director. 
it shall promptly submit such facts or information. 

10. CHANGES £N DISCHARGES OF TOXIC SUBSTANCES 

All existing manufacturing, commen:ial, mining, and silvacultural 
permittees shall notify the Director as soon as it knows or h~ 
reason to believe: 

a. That any activity has occurred or will occur which woulc 
result in the discharge, on a routine or frequent basis. of an) 
toxic pollutant listed at 40 CfR Part 122, Appendix D. Table! 
II and III (excluding Total Phenols) which is not limited ir 
the permit, if that discharge will exceed the highest of the 
following "notification levels": 

(1) One hundred micrograms per liter (100 ~~og/L); 
(2) Two hundred micrograms per liter (200 ~~og/L) fo 

acrolein and acrylonitrile; five hundred micrograms pe 
liter (SOO J&SIL) for 2,4-dinitro-phenol and for 2-methyl 
4,6-dinitrophcnol; and one milligram per liter ( 1 mg!L 
for antimony; 

(3) Five (S) times the maximum concentration vatu 
reported for that pollutant in the permit application; ot 

(4) The level established by the Director. 

b. That any activity has OCCWTCd or wilt occur which woul 
result in any discharge, on a nonroutine or infrequent basis, < 

a toxic pollutant which is not limited in the permit, if th< 
discharge will exceed the highest of the followin 
"notification levels": 

( 1) five hundred micrograms per liter ( 500 ~~og/L ); 
(2) One milligram per liter (I mWL) for antimony; 
(3) Ten (10) times the maximum concentration vah 

reported for that pollutant in the permit application; o 
(4) The level established by the Director. 

11. SIGNATORY R£0UIREMENIS 

All applications, reports. or information submitted to the Direct 
shall be signed and certified. 

a. ALL PERMIT APPLICATIONS shall be signed as folio'>~ 

(I) FOR A CORPORA DON - by a responsible corpor. 
officer. for the purpose of this section, a responsit 
corporate officer IDCIIDS: 

(a) A president, secretary, treasurer, or vice-presid• 
of the corporation in charge of a principal busin• 

(REVISED 01-24-9 
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function. or any other person who performs similar policy or decision 
making functions for the corporation; or, 

(b) The manager of one or more manufacturing, 
production. or operating facilities employing more 
than 250 persons or having gross annual sales or 
expenditures exceeding S2S million (in second
quarter 1980 dollars), if authority to sign 
documents has been assigned or delegated to the 
manager in accordance with corporate procedures. 

(2) FOR A PARTNERSHIP OR SOLE 
PROPRIETORSHIP • by a general partner or the 
proprietor, respectively. 

(3) FOR A MUNICIPALITY. STATE. FEDERAL. OR 
OTHER PUBLIC AGENCY • by either a principal 
executive officer or ranking elected official. For 
purposes of this section. a principal executive officer of 
a Federal agency includes: 

(a) The chief executive officer of the agency, or 

(b) A senior executive officer having responsibility for. 
the overall operations of a principal geographic 
unit of the agency. 

b. ALL REPORTS required by the pennit end other information 
requested by the Director shall be signed by a person 
described above or by a duly authorized representative of that 
person. A person is a duly authorized rcprcscntative only if: 

( 1) The authorization iJ made in writing by a person 
desCribed above; 

(2) The authorization specifics either an individual or a 
position having responsibility for the overall operation 
of the regulated facility or activity, sudt as the position 
of plant manager, operat« of a well or a well field, 
superintendent, or position of equivalent responsibility, 
or an individual or position having overall 
responsibility for environmental matters for the 
company. A duly audlorizcd repraentative may thus 
be either a named individual or an individual ocatpying 
a named position; and, 

(3) The written autborizaion is submitted to the Director. 

c. CERTIFICATION 

Any person signing a document under this section shall make 
the following certification: 

"l certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
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in accordance with a system designed to assure that qualified 
pers• ·net properly gather and evaluate the information 
subr ·:ed. Based on my inquiry of the person or persons who 
manage the system. or those persons directly responsible for 
gathering the information. the information submitted is, to the 
best of my knowledge and belief, true.. accurate. and 
complete. I am aware that thcrc are significant penalties tor 
submitting false information. including the possibility of fine 
and imprisonment for knowing violations. n 

12. AVAILABILITY OF REPORTS 

Except for applications, eftluent data, permits, and other data 
specified in 40 CFR 122. 7, any information submitted pursuant to 
this permit may be claimed as confidential by the submitter. If no 
claim is made at the time of submission. information may be made 
available to the public without further notice. 

E. PENAL TIES FOR VIOLATIONS OF PERMIT CONDITIONS 

1. CRIMINAL 

L NEGLIGENT VIOLATIONS 

The Act provides that any person who negligently violates 
permit conditions implementing Section 301, 302, 306, 307, 
308, 318, or 4M of the Act is subject to a fine of not less than 
$2,500 nor more than $2,,000 per day of violation. or by 
imprisonment for not more than 1 year, or both. 

b. KNOWING VIOLATIONS 

The Act provides that any person who knowingly violates 
pennit conditions implementing Sections 301, 302, 306, 307. 
308, 318, or 40S of the Act is subject to a fine of not less than 
$5,000 nor more than $50,000 per day of violation. or by 
imprisonment for not mon: than 3 years, or both. 

c. KNOWING ENDANGERMENT 

The Act provides that any person who knowingly violates 
pennitconditionsimplcmentingScctions30l, 302,303,306, 
307, 308, 318, or 405 of the Act and who knows at that time 
that he is placing another person in imminent danger of death 
or serious bodily injury is subject to a fine of not more than 
$2,0,000, or by imprisonment for not more than 1 S years. or 
both. 

d. FALSE STATEMENTS 

The Act provides that any person who knowingly makes any 
false material statement, representation', or certification in any 
application. record, report, plan. or other document filed or 
required to be maintained under the Act or who knowingly 
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falsifies, tampers with, or renders inaccurate, any 
monitoring device or method required to be maintained 
under the Act. shall upon conviction, be punished by a 
fine of not more than S 10,000, or by imprisonment for 
not more than 2 years, or by both. If a conviction of a 
person is for a violation committed after a first 
conviction of such person under this paragraph, 
punishment shall be by a fine of not more than $20.000 
per day of violation, or by imprisonment of not more 
than 4 years, or by both. (Sec Section 309.c.4 of the 
Clean Water Act) 

2. CIVIL PENALTIES 

The Act provides that any person who violates a permit condition 
implementing Sections 30 t, 302, 306, 307, 308, 3 t 8, or 40~ of the 
Act is subject to a civil penalty not to exceed $27,~00 per day for 
each violation. 

3. AQMINISTRA TIY£ PENALTIES 

The Act provides that any person who violates a permit condition 
implementing Sections 30 I, 302, 306, 307, 308, 31 S. or 40~ of the 
Act is subject to an administrative penalty, as follows: 

a CLASSIP§NALTY 

Not to exceed S t 1,000 per violation nor shall the maximum 
amount exceed $27,SOO. 

b. CLASS II PENALTY 

Not to exceed S 11,000 per day for each day during which the 
violation continues nor shall the maximum amount exceed 
$137,SOO. 

F. DEFINWONS 

All defmitions contained in Section m of the Act shall apply to this 
permit and arc incorpontcd herein by rcfcrcncc. Unless otherwise 
specified in this permit, additional definitions of words or phrases used 
in this permit arc as follows: 

1. ACT means the Clean Wauz Act (33 U.S.C. 12,. ct. seq.), as 
amended. 

2. ADMINISJRA TOR means the Administraror of the U.S. 
Environmental Protcc:tion AgCDCJ. 

3. APPLICABLEEFFLUENJSTANPARDSANQ LIMITATIONS 
means all state and F edcral effluent standards and limitations to 
which a discharge is subject under the Act. including, but not 
limited to, effluent limitations, standards or perfonnanc:c. toxic 
effluent standards and prohibitions, and prctrcatmcnt standards. 
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4. APPLICABLE WATER QUALITY STANDARDS means al 
water quality standards to which a discharge is subject under th< 
Act. 

S. BYPASS means the intentional diversion of waste streams fron 
any portion of a treatment facility. 

6. DAILY DISCHARGE means the discharge of a poilu tan 
measured during a calendar day or any 24-hour period tha 
reasonably represents the calendar day for purposes of sampling 
For pollutants with limitations expressed in terms of mass, th' 
"daily discharge" is calculated as the total mass of the pollutan 
discharged over the sampling day. For pollutants with limitation 
expressed in other units of measurement, the "daily discharge" i 
calculated as the average measurement of the pollutant over th 
sampling day. "Daily discharge" determination of concentratio1 
made using a composite sample shall be the concentration of th 
composite sample. When grab samples arc used, the "dai'; 
discharge" determination of concentration shall be arithmeti 
average (weighted by flow value) of all samples collected durin, 
that sampling day. 

7. DAILY MAXIMUM discharge limitation means the highe~ 
allowable "daily discharge" during the calendar month. 

8. DIRECTQR means the U.S. Environmental Protection Agenc 
Regional Administrator or an authorized representative. 

9. ENVIRONMENTAL PROJECTION AGENCY means the U.! 
Environmental Protection Agency. 

I 0. GRAB SAMPLE rneans an individual sample collected in less th2 
1~ minutes. 

11. INDUSTRIAL USER means a nondomcstic: discharger. ; 
identified in 40 CFR 403, introducing pollutants to a public 
owned trcanncnt works. 

12. MQNTIIL Y AVERAGE (also known as DAILY A VERAGI 
discharge limitations .means the highest allowable average 
"daily dischargc(s)" over a calendar month, calculated as the su 
of all "daily dischargc(s)" measured during a calendar mon 
divided by the number of "daily discbargc(s)" measured duri1 
that month. Whca the permit establishes daily avera 
concentration effluent limitations or conditions, the daily avera 
concentration means the arithmetic average (weighted by flow) 
all "daily dischargc(s)" of concentration determined during t 
calendar month where C • daily concentration, F =daily flow, a: 
n • number of daily samples; daily average discharge = 

F1 + F2 + ... +F. 
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13. NATIONAL POLLUTANT DISCHARGE ELIMINATION 
SYSTEM means the national program for issuing. modifying, 
revoking and reissuing, terminating, monitoring and enforcing 
permits, and imposing and enforcing pretreatment requirements, 
under Sections 307, 318, 402, and 40~ of the Act. 

14. SEVERE PROPERTY DAMAGE means substantial physical 
damage to property, damage to the treatment facilities which 
causes them to become inoperable, or substantial and permanent 
loss of natural resources which can reasonably be expected to 
occur in the absence of a bypass. Severe property damage does not 
mean economic loss caused by delays in production. 

1 ~. SEW AGE SLUPGE means the solids, residues, and precipitates 
separated from or created in sewage by the unit processes of a 
publicly owned treatment works. Sewage as used in this definition 
means any wastes, including wastes from humans, households, 
commercial establishments, industries, and storm waternmoff, that 
are discharged to or otherwise enter a publicly owned treatment 
works. 

16. TREATMENT WORKS means any devices and systems used in 
the storage, treatment, recycling and reclamation of municipal 
sewage and industrial wastes of a liquid nature to implement 
Section 201 of the Act, or necessary to recycle or reuse water at the 
most economical cost over the estimated life of the worlc.s, 
including intercepting sewers, sewage collection systems, 
pumping, power and other equipment, and their appunenanccs. 
extension, improvement, remodeling, additions, and alterations 
thereof. 

17. UPSET means Ul exceptional incident in which there is 
unintentional md temporal)' noncompliance with technology· 
based permit effluent limitations because of factors beyond the 
reasonable control of the permittee. An upset does not include 
noncompliance to the extent caused by operational error, 
improperly designed treatment facilities, inadequate treatment 
facilities, lack of preventive maintenance. or careless or improper 
operation. 

18. FOR FECAL COLIFORM BACTERIA. a sample consists of one 
effluent grab ~on collected durin& a 24-hour period 11 peak 
loads. 

19. The term "MQQ" shall mean million gallons per day. 

20. The term ".l!lilL • shall meaD millipams per liter or parts per 
million (ppm). 

21. The term "~" sballmelll micrograms per liter or parts per 
billion (ppb). 
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22. MUNIC{p AL TERMS 

a. 7-DA Y AVERAGE or WEEKLY AVERAGE. other than for 
fecal coliform bacteria, is the arithmetic mean of the daily 
values for all effluent samples collected during a calendar 
week. calculated as the sum of all daily discharges measured 
during a calendar week divided by the number of daily 
discharges measured during that week. The 7-day average for 
fecal coliform bacteria is the geometric mean of the values for 
all effluent samples collected during a calendar week.. 

b. 30-DA Y AVERAGE or MONTHLY AVERAGE. other than 
for fecal coliform bacteria, is the arithmetic mean of the daily 
values for all effluent samples collected during a calendar 
month, calculated as the sum of all daily discharges measured 
during a calendar month divided by the number of daily 
discharges measured during that month. The 30-day average 
for fecal coliform bacteria is the geometric mean of the values 
for all eftluent samples collected during a calendar month. 

c. 24-HOUR COMPOSITE SAMPLE consists of a minimum of 
12 effluent portions collected at equal time intervals over the 
24-hour period and combined proportional to tlow or a 
sample collected at frequent intervals proportional to :low 
over the 24-hour period. 

d. 12-HQUR COMPQSITE SAMPLE consists of 12 effluent 
portions collectcd no closer together thUl one hour and 
composited according to tlow. The daily sampling intervals 
shall include the highest flow periods. 

e. 6-HQUR COMPOSITE SAMPLE consists of six effluent 
portions collected no closer together thUl one hour (with the 
first portion collected no earlier thUl 10:00 a.m.) and 
composited according to flow. 

f. 3~HOYR COMPQSITE SAMPLE consists of three effluent 
portions collected no closer together than one hour (with the 
first portion collected no earlier thm 10:00 a.m.) and 
composited according to tlow. 

(REVISED 01-24-96) 



Page 1 of Part IV 
SEW AGE SLUDGE REQUIREMENTS 

INSTRUCTIONS TO PERMITTEES 

Select only those Elements and Sections which apply to your sludge reuse or disposal practice. 

The sludge conditions do not apply to wastewater treatment lagoons where sludge is not 
wasted for final reuse/disposal. Ifthe sludge is not removed, the permittee shall indicate 
on the DMR "No Discharge". 

Although reporting is not required at this time, this permit may be modified or revoked and 
reissued to require an annual DMR. 

SECTION I: 

SECTION II: 

SECTION III: 

SECTION IV: 

SECTION I: 

SECTION II: 

SECTION III: 

SECTION I: 

ELEMENT 1- LAND APPLICATION 

Page 2 - Requirements Applying to All Sewage Sludge Land Application 

PageS- Requirements Specific to Bulk Sewage Sludge for Application to the 
Land Meeting Class A orB Pathogen Reduction and the Cumulative Loading 
Rates in Table 2, or Class B Pathogen Reduction and the Pollutant 
Concentrations in Table 3 -

Page 8 - Requirements Specific to Bulk Sewage Sludge Meeting Pollutant 
Concentrations in Table 3 and Class A Pathogen Reduction Requirements 

Page 9- Requirements Specific to Sludge Sold or Given Away in a Bag or 
Other Container for Application to the Land that does not Meet the Pollutant 
Concentrations in Table 3 

ELEMENT l - SU'RF ACE DISPOSAL 

Page 10 - Requirements Applying to All Sewage Sludge Surface Disposal 

Page 14- Requirements Specific to Surface Disposal Sites Without a Liner 
and Leachate Colleetion System 

Page 15- Requirements Specific to Surface Disposal Sites With a Liner and 
Leachate Collection System 

ELEMENT 3- MUNICIPAL SOLID WASTE LANDFILL DISPOSAL 

Page 16- Requirements Applying to All Municipal Solid Waste Landfill 
Disposal Activities -

1 (REVISED 01-24-~ 
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ELEMENT 1 - LAND APPLICATION 

SECTION I. REQUIREMENTS APPLYING TO ALL SEW AGE SLUDGE LAND APPLICATION 

A. General Requirements 

I. The permittee shall handle and dispose of sewage sludge in accordance with Section 405 of the Clean Water Act and 
all other applicable Federal regulations to protect public health and the environment from any reasonably anticipated 
adverse effects due to any toxic pollutants which may be present in the sludge. 

2. If requirements for sludge management practices or pollutant criteria become more stringent than the sludge pollutant 
limits or acceptable management practices in this permit, or control a pollutant not listed in this permit, this permit 
may be modified or revoked and reissued to conform to the requirements promulgated at Section 405( d)(2) of the 
Clean Water Act. If new limits for Molybdenum are promulgated prior to permit expiration. then those limits shall 
become directly enforceable. 

3. In all cases, if the person (permit holder) who prepares the sewage sludge supplies the sewage sludge to another 
person for land application use or to the owner or lease holder of the land, the permit holder shall provide necessary 
information to the parties who receive the sludge to assure compliance with these regulations. 

4. The permittee shall give prior notice to EPA (Chief. Permits Branch, Water Management Division, Mail Code 6W -P, 
EPA Region 6, 1445 Ross Avenue, Dallas, Texas 75202) of any planned changes in the sewage sludge disposal 
practice, in accordance with 40 CFR Part 122.4l(IX1Xiii). These changes may justify the application of permit 
conditions that are different from or absent in the existing permit. Change in the sludge use or disposal practice may 
be cause for modification of the permit in accordance with 40 CFR Part 122.62(aX1). 

B. Testing ReQuirements 

l. Sewage sludge shall not be applied to the land if the concentration of the pollutants exceed the pollutant 
concentration criteria in Table l. The frequency of testing for pollutants in Table 1 is found in Element I, Section 
I. C. 

Pollutant 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
PCBs 
Selenium 
Zinc 

• Dry weight basis 

2. Pathogen Control 

TABLE 1 
Ceiling Concentration 

(milligrams per kilogram>• 
75 
85 
3000 
4300 
840 
57 
75 
420 
49 
100 
7500 

All sewage sludge that is applied to agricultural land, forest, a public contact site, or a reclamation site shall be treated 
by either the Class A or Class B pathogen requirements. Sewage sludge that is applied to a lawn or home garden shall 
be treated by the Class A pathogen requirements. Sewage sludge that is sold or given away in a bag shall be treated by 
Class A pathogen requirements. 
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a. Six alternatives are available to demonstrate compliance with Class A sewage sludge. All6 options require 
either the density of fecal coliform in the sewage sludge be less than I 000 Most Probable Number (MPN) 
per gram of total solids (dry weight basis), or the density of Salmonella sp. bacteria in the sewage sludge 
be less than three MPN per four grams of total solids (dry weight basis) at the time the sewage sludge is 
used or disposed; at the time the sewage sludge is prepared for sale or given away in a bag or other 
container for application to the land. Below are the additional requirements necessary to meet the 
definition of a Class A sludge. Alternatives S and 6 are not authorized to demonstrate compliance with 
Class A sewage sludge in Texas permits. 

Alternative 1 -The temperature of the sewage sludge that is used or disposed shall be maintained at a 
specific value for a period of time. See S03.32(a)(3)(ii) for specific information. 

Alternative 2 - The pH of the sewage sludge that is used or disposed shall be raised to above 12 and shall 
remain above 12 for 72 hours. 

The temperature of the sewage sludge shall be above 52 degrees Celsius for 12 hours or longer during the 
period that the pH of the sewage sludge is above 12. 

At the end of the 72 hour period during which the pH of the sewage sludge is above 12, the sewage sludge 
shall be air dried to achieve a percent solids in the sewage sludge greater than 50 perc:nt. 

A ltemative 3 - The sewage sludge shall be analyzed for enteric viruses prior to pathogen treatment. The 
limit for enteric viruses is one Plaque-forming Unit per four grams of total solids (dry weight basis) either 
before or following pathogen 1l"cattnCnt. See 503.32(a)(S)(ii) for specific information. The sewage sludge 
shall be analyzed for viable helminth ova prior to pathogen treatment. The limit for viable helminth ova 
is less than one per four grams of total solids (dry weight basis) either before or following pathogen 
treatment. See 503.32(a)(S)(iii) for specific information. 

Alternative 4. The density of enteric viruses in the sewage sludge shall be less than one Plaque-forming 
Unit per four grams of total solids (dry weight basis) at the time the sewage sludge is used or disposed or 
at the time the sludge is prepared for sale or give away in a bag or other container for application to the 
land. 

The density of viable helminth ova in the sewage sludge shall be less than one per four grams of total solids 
(dry weight basis) at the time the sewage sludge is used or disposed or at the time the sewage sludge is 
prepared for sale or give away in a bag ~ other container for application to the land. 

AlternativeS. Sewage sludge shall be treated by one of the Processes to Further Reduce Pathogens (PFRP) 
described in 503 Appendix B. PFRPs include composting, beat drying, beat treatment, and thermophilic 
aerobic digestion. 

Altematiye 6. Sewage sludge shall be treated by a process that is equivalent to a Process to Further Reduce 
Pathogens. if individually approved by the Pathogen Equivalency Committee representing the EPA. 

b. Three alternatives are available to demonstrate compliance with Clau B sewage sludge. Alternatives 2 and 
3 are not authorized to demonstrate compliance with Clau B sewage sludge in Texas permits. 

Alternative 1. (i) Seven random samples of the sewage sludge shall be collected for one monitoring 
· episode It the time the sewage sludge is used or disposed. 

(ii) The geometric mean of the density of fecal coliform in the samples collected shall 
be less than either 2,000,000 MPN per gram of total solids (dry weight basis) or 
2,000,000 Colony Forming Units per gram of total solids (dry weight basis). 

Alternative 2 - Sewage sludge shall be treated in one of the Processes to significantly Reduce 
Pathogens described in 503 Appendix B. 
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Sewage sludge shall be treated in a process that is equivalent to a PSRP, if individually 
approved by the Pathogen Equivalency Committee representing the EPA. 

In addition, the following site restrictions must be met if Class B sludge is land applied: 

i. Food crops with harvested parts that touch the sewage sludge/soil mixture and are 
totally above the land surface shall not be harvested for 14 months after application of 
sewage sludge. 

ii. Food crops with harvested parts below the surface of the land shall not be harvested for 
20 months after application of sewage sludge when the sewage sludge remains on the 
land surface for 4 months or longer prior to incorporation into the soil. 

iii. Food crops with harvested parts below the surface of the land shall not be harvested for 
38 months after application of sewage sludge when the sewage sludge remains on the 
land surface for less than 4 months prior to incorporation into the soil. 

iv. Food crops, feed crops, and fiber crops shall not be harvested for 30 days after 
application of sewage sludge. 

v. Animals shall not be allowed to graze on the land for 30 days after application of 
sewage sludge. 

vi. Turf grown on land where sewage sludge is applied shall not be harvested for 1 year 
after application of the sewage sludge when the harvested turf is placed on either land 
with a high potential for public exposure or a lawn. unless otherwise specified by the 
pennitting authority. 

vii. Public access to land with a high potential for public exposure shall be restricted for I 
year after application of sewage sludge. 

viii. Public access to land with a low potential for public exposure shall be restricted for 30 
days after application of sewage sludge. 

3. Vector Attraction Reduction Requirements 

, All bulk sewage sludge that is applied to agricutturai land, forest, a public contact site, or a reclamation site shall 
·be treated by one of the following alternatives 1 through 10 for Vector Attraction Reduction. If bulk sewage sludge 
..is applied to a home garden, or bagged sewage sludge is applied to the land. only altcmative 1 through alternative 
8 shall be used. 

Alternative I • The mass ofvolatilc solids in the sewage sludge shall be reduced by a minimum of38 percent. 

Alternative 2 • If Alternative 1 cannot be met for an anaerobically digested sludge, demonstration can be made 
by digesting a portion of the previously digested sludge aMa'Obically in the laboratory in a 
bendHcale unit for 40 additional days at a temperaaure between 30 and 37 degrees Celsius. 
Volatile solids must be reduced by less than 17 percent to demonstrate compliance. 

Alternative 3- If Alternative I cannot be met for an aerobically digested sludge, demonstration can be made by 
digesting a portion of the previously digested sludge with a percent solids of two percent or less 
aerobically in the laboratory in a bench-scale unit for 30 additional days at 20 degrees Celsius. 
Volatile solids must be reduced by less than IS percent to demonstrate compliance. 

Alternative 4 - The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process shall 
be equal to or less than l.S milligrams of oxygen per hour per gram of total so lids (dry weight 
basis) at a temperature of20 degrees Celsius. 

• 
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d. An information sheet shall be provided to the person who receives bulk sewage sludge sold or given away. 
The information sheet shall contain the following information: 

i. The name and address of the person who prepared the sewage sludge that is sold or given away 
in a bag or other container for application to the land. 

ii. A statement that application of the sewage sludge to the land is prohibited except in accordance 
with the instructions on the label or information sheet. 

iii. The annual whole sludge application rate for the sewage sludge that does not cause any of the 
cumulative pollutant loading rates in Table 2 above to be exceeded. unless the pollutant 
concentrations in Table 3 found in Element I, Section Ill below arc met. 

4. Notification requirements 

a. If bulk sewage sludge is applied to land in a State other than the State in which the sludge is prepared, 
written notice shall be provided prior to the initial land application to the permitting authority for the State 
in which the bulk sewage sludge is proposed to be applied. The notice shall include: 

i. The location, by either street address or latitude and longitude. of each land application site. 

ii. The approximate time period bulk sewage sludge will be applied to the site. 

iii. The name, address. telephone number, and National Pollutant Disc::harge Elimination System 
permit number (if appropriate) for the person who prepares the bulk sewage sludge. 

iv. The name, address, telephone number, and National Pollutant Discharge Elimination System 
permit number (if appropriate) for the person who will apply the bulk sewage sludge. 

b. The permittee shall give 60 days prior notice to the Director of any change planned in the sewage sludge 
practice. Any change shall include any planned physical alterations or additions to the permitted treatment 
works, changes in the permittee's sludge use or dis~sal pradice. and also alterations, additions, or 
deletions of disposal sites. These changes may justifY the application of permit conditions that arc different 
from or absent in the existing permit, including notification of additional disposal sites not reported during 
the permit application process or absent in the existing permit. Change in the sludge usc or disposal 
practice may be cause for modification of the permit in acc:ordance with 40 CFR 122.62(aXI) . . 

c. The permittee shall provide the location of all existing sludge disposal/use sites to the State Historical 
Commission within 90 days of the effective date of this permit. In addition, the permittee shall provide 
the location of any new disposal/use site to the State Historical Commission prior to use of the site. 

The permittee shall within 30 days after notification by the State Historical Commission that a specific 
sludge disposal/use area will .w.-crsely effect a National Historic Site, cease use of such area. 

S. Recordkecping Requirements. The sludge documents will be retained on site at the same location as other NPDES 
records. 

The person who prepares bulk sewage sludge or a sewage sludge material shall develop the following information and 
shall retain the information for five Years· If the permittee supplies the sludge to another person who land applies the 
sludge, the permittee shall notifY the land applier of the requirements for rccordkecping found in 40 CFR 503.17 for 
persons who land apply. 

a. The concentration (mg/Kg) in the sludge of each pollutant listed in Table 3 found in Element I, Section Ill 
and the applicable pollutant concentration criteria (mg/Kg), m: the appli<:able cumulative pollutant loading 
rate and the applicable cumulative pollutant loading rate limit (kw'ba) listed in Table 2 above. 
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b. A description of how the pathogen reduction requirements are met (including site restrictions for Class B 
sludges. if applicable). 

c. A description of how the vector attraction reduction requirements are met. 

d. A description of how the management practices listed above in Section 11.3 are being met. 

e. The recommended agronomic loading rate from the references listed in Section 11.3.c. above, as well as the 
actual ag: ~nomic loading rate shall be retained. 

f. A description ofhow the site restrictions in 40 CFR Part 503.32(b)(S) are met for each site on which Class 
B bulk sewage sludge is applied. 

g. The following certification statement: 
t~ 

"I certify, under penalty of law, that the management practices in §503.14 have been met for each site on 
which bulk sewage sludge is applied. This detennination has been made under my direction and 
supervision in accordance with the system designed to ensure that qualified personnel properly gather and 
evaluate the information used to determine that the management practices have been met. I am aware that 
there are significant penalties for false certification including fine and imprisonment." 

h. A certification statement that all applicable requirements (specifically listed) have been met, and that the 
permittee understands that there are significant penalties for false certification including fine and 
imprisonment. See 40 CFR S03.17(a)(4)(i)(B) or 40 CFR Part 503.17(a)(5)(i)(B) as appli<:able to the 
permittees sludge treatment activities. 

i. The permittee shall maintain information that desc:ribes future geographical areas where sludge may be land 
applied. 

j. · The permittee shall maintain information identifying site selection criteria regarding land application sites 
not identified at the time of permit application submission. 

k. The permittee shall maintain information regarding bow future land application sites will be managed. 

The person who prepares bulk sewage sludge or a sewage sludge material shall develop the following information 
and shall retain the information indefinitely. If the permittee supplies the sludge to another person who land applies 
the sludge, the permittee shall notify the land applier of the requirements for m:ordkeeping found in 40 CFR 503.17 
for persons who land apply. 

a. The location, by either street address or lalitude and longitude, of each site on which sludge is applied. 

b. The number of~ in each site on wbic:b bulk sludge is applied. 

c. The date and time sludge is applied to each site. 

d. The cumulative amount of each pollutant in kilogramsibectare listed in Table 2 applied to each site. 

e. The total amount of sludge applied to each site in metric tons. 

f. The following certification statement 

"I certify, under penalty oflaw, that the requirements to obtain information in §503.12( e)(2) have been met 
for each site on which bulk sewage sludge is applied. This determination has been made under my 
direction and supervision in accordance with the system designed to ensure that qualified personnel 
property gather and evaluate the information used to detennine that the requirements to obtain information 

• 



Page S of Part IV 

Alternative 5- Sewage sludge shall be treated in an aerobic process for 14 days or longer. During that time, the 
temperature of the sewage sludge shall be higher than 40 degrees Celsius and the average 
temperature of the sewage sludge shall be higher than 45 degrees Celsius. 

Alternative 6- The pH of sewage sludge shall be raised to 12 or higher by alkali addition and, without the 
addition of more alkali shall remain at 12 or higher for two hours and then at 11.5 or higher for 
an additional 22 hours. 

Alternative 7 - The percent solids of sewage sludge that does not contain unstabilized solids generated in a 
primary wastewater treatment process shall be equal to or greater than 75 percent based on the 
moisture content and total solids prior to mixing with other materials. Unstabilized solids are 
defined as organic materials in sewage sludge that have not been treated in either an aerobic or 
anaerobic treatment process. 

Alternative 8- The percent solids of sewage sludge that contains unstabi1ized solids generated in a primary 
wastewater treatment process shall be equal to or greater than 90 percent based on the moisture 
content and total solids prior to mixing with other materials. Unstabilized solids are defined as 
organic materials in sewage sludge that have not been treated in either an aerobic or anaerobic 
treatment process. 

Alternative 9 - (i) Sewage sludge shall be injected below the surface of the land. 

(ii) No significant amount of the sewage sludge shall be present on the land surface within 
one hour after the sewage sludge is injected. 

(iii) When sewage sludge that is injected below the surface of the land is Class A with 
respect to pathogens, the sewage sludge shall be injected below the land surface within 

" eight hours after being discharged from the pathogen treatment process. 

Alternative 10- (i) Sewage sludge applied to the land surface or placed on a surface disposal site shall be 
incorporated into the soil within six hours after application to or placement on the land. 

(ii) When sewage sludge that is incorporated into the soil is Class A with respect to 
pathogens. the sewage sludge shall be applied to or placed on the land within eight 
hours after being discharged from the pathogen treatment process. 

C. Monitorial Reaail'!llleatl 

All other pollutants shall be monitored at the frequency shown below: 

Amount of sewage sludge• 
(metric tons per 365 day period) 

0 ~ Sludge< 290 

290 ~ Sludge < 1~00 

1,500 ~Sludge< 15,000 

1 5,000 ~ Sludge 

frequensy 

Once/Year 

Once/Quarter 

OnceiTwo Months 

Onc:e/Month 

• Either the amount of bulk sewage sludge applied to the land or the amount of sewage sludge received by a person who 
prepares sewage sludge that is sold or given away in a bag or other container for application to the land (dry weight 
basis). 
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Representative samples of sewage sludge shall be collected and analyzed in accordance with the methods referenced in· 40 
CFR 503.8(b). 

SECTION II. REQUIREMENTS SPECIFIC TO BULK SEW AGE SLUDGE FOR APPLICATION TO THE LAND 
MEETING CLASS A orB PATHOGEN REDUCTION AND THE CUMULATIVE LOADING RATES 
IN T ABLE2. OR CLASS B PATHOGEN REDUCTION AND THE POLLUTANT CONCENTRATIONS 
IN TABLE 3 

For those permittees meeting Class A orB pathogen reduction requirements and that meet the cumulative loading rates in 
Table 2 below, or the Class B pathogen reduction requirements and contain concentrations of pollutants below those listed 
in Table 3 found in Element I, Section III, the following conditions apply: 

l. Pollutant Limits 
Table 2 

Cumulative Pollutant Loading Rate 
Pollutant 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Zinc 

2. Pathogen Control 

(kilograms per hectare) 
41 
39 
3000 
1500 
300 
17 
Monitor 
420 
100 
2800 

All bulk sewage sludge that is applied to agricultural land, forest. a public contact site, a reclamation site, or lawn 
or home garden shall be treated by either Class A or Class B pathogen reduction requirements as defined above in 
Element 1, Section l.B.3. 

3. Management Practices 

a. Bulk sewage sludge shall not be applied to agricultural land, forest. a public contact site, or a reclamation 
site that is flooded, frozen, or snow-covered so that the bulk sewage sludge enters a wetland or other waters 
of the U.S., as defined in 40 CFR 122.2, except as provided in a permit issued pursuant to section 404 of 
theCWA. 

b. Bulk sewage sludge shall not be applied within 10 meters ofa water of the U.S. 

c. Bulk sewage sludge shall be applied at or below the agronomic rate in accordance with recommendations 
from the following references: 

i. SIANQARDS 1992. Standard5. Engineering Practices and Data. 39th Edition ( 1992) American· 
Society of Agricultural Engineers, 2950 Niles Road, St. Joseph, M1 49085-9659. 

ii. National Engineering Handbook Part 651, Agricultural Waste Management Field Handbook 
(1992), P.O. Box 2890, Washington. D.C. 20013. 

iii. Recommendations of local extension services or Soil Conservation Services. 

iv. Recommendations of a major University's Agronomic Department. 
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have been met. I am aware that there are significant penalties for false certification including fine and 
imprisonment." 

g. A description of how the requirements to obtain infonnation in §503.12(e)(2) are met. 

6. Reporting Requirements - None. 

SECTION III. REQUIREMENTS SPECIFIC TO BULK OR BAGGED SEW AGE SLUDGE MEETING POLLUTANT 
CONCENTRATIONS IN TABLE 3 AND CLASS A PATHOGEN REDUCTION REQUIREMENTS 

For those pennittees with sludge that contains concentrations of pollutants below those pollutant limits listed in Table 3 for 
bulk or bagged (containerized) sewage sludge and also meet the Class A pathogen reduction requirements, the following 
conditions apply (Note: All bagged sewage sludge must be treated by Class A pathogen reduction requirements.): 

1. Pollutant limits- The concentration of the pollutants in the municipal sewage sludge is at or below the values listed. 

Pollutant 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Zinc · 
• Dry weight basis 

2. Pathogen Control 

Table 3 
Monthly Average Concentration 
(milligrams oer kilogram)• 

41 
39 
1200. 
1500 
300 
17 
Monitor 
420 
36 
2800 

All bulk sewage sludge that is applied to lglicutturalland. forest, a public contact site, a reclamation site, or lawn 
or home garden shall be treated by the Class A pllbogen reductioa requirements as defined above in Element I, 
Section 1.8.3. All bagecl sewage sludge ~be treated by Class A pathogen reduction requirements. 

3. Management Practices -None. 

4. Notification Requirements· None. 

S. Recordlceepina Requirancnts • The permittee shall develop the following information and shall retain the 
information for five years. The sludge documents will be retained on site ll the same location as other NPDES 
records. 

a. The concentration (mg!Kg) in the sludge of each pollutant listed in Table 3 and the applicable pollutant 
concentration criteria listed in Table 3. 

b. A certification stiatement that all applicable requirements (specifically listed) have been met, and that the 
pennittee understands that there are significant penalties for false certification including fine and 
imprisonment. See S03.17(a)(l)(ii) or S03.17(a)(3)(i)(B), whichever applies to the permittees sludge 
treatment activities. 

c. A description of how the Class A pathogen reduction requirements are met. 

d. A description of bow the vector attraction reduction requirements are met. 
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6. Reporting Requirements - None. 

SECTION IV. REQUIREMENTS SPECIFIC TO SLUDGE SOLO OR GIVEN AWAY IN A BAG OR OTHER 
CONTAINER FOR APPLICATION TO THE LAND THAT DOES NOT MEET THE MINIMUM POLLUTANT 
CONCENTRATIONS 

I. Pollutant Limits 

Pollutant 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Zinc 

2. Pathogen Control 

Table4 
AMual Pollutant Loading Rate 

(kilograms oer hectare oer 36S day oeriod) 
2 
1.9 
ISO 
1S 
IS 
0.8S 
Monitor 
21 
s 
140 

All sewage sludge that is sold or given away in a bag or other container for application to the land shall be treated 
by the Class A pathogen requirements as defined above in Section I.B.J.a. above. 

3. Management Practices 

Either a label shall be affixed to the bag or other container in which sewage sludge that is sold or given away for 
application to the land. or an information sheet shall be provided to the person who receives sewage sludge sold or 
given away in an other container for application to the land. The label or information sheet shall contain the 
follow!:'lg information: 

a. The name and address of the person who prepared the sewage sludge that is sold or given away in a bag 
or other container for appliclition to the land. 

''b. A statement that application of the sewage-sludge to the land is prohibited accpt ir. accordance with the 
instructions on the label or information sheet. 

"'-'C. The aMual whole sludge application rate for the sewage sludge that will not cause any of the aMual 
pollutant loading rates in Table 4 above to be exceeded. 

4. Notific:atioa Requimncms ·None. 

5. Recordkeeping Requirements- The sludge documents will be retained on site at the same location as other NPOES 
records. 

The person who prepares sewage sludge or a sewage sludge material shall develop the following information and shall 
retain the information for five yean. 

a. The concentration in the sludge of each pollutant listed above in found in Element I, Section I, Table l. 

b. The following certification statement .found in §S03.17(a)( 6)(iii). 

"I certify, under penalty of law, that the management practice in §S03.I4(e), the Class A pathogen 
requirement in §S03.32(a), and the vec:tor attraction Rduction requimnent in (insert vector attraction 
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reduction option) have been met. This determination has been made under my direction and supervision 
in accordance with the system designed to ensure that qualified personnel properly gather and evaluate the 
information used to determine that the management practice, pathogen requirements, and vector attraction 
reduction requirements have been met. I am aware that there are significant penalties for false cenification 
including the possibility of fine and imprisonment." 

c. A description of how the Class A pathogen reduction requirements are met. 

d. A description of how the vector attraction reduction requirements are met. 

e. The annual whole sludge application rate for the sewage sludge that does not cause the annual pollutant 
loading rates in Table 4 to be exceeded. See Appendix A to Pan 503 -Procedure to Determine the Annual 
Whole Sludge Application Rate for a Sewage Sludge. 

6. Reponing Requirements - None. 

ELEMENT 2- SURF ACE DISPOSAL 

SECTION I. REQUIREMENTS APPLYING TO ALL SEWAGE SLUDQE SURFACE DISPOSAL 

A. General Requirements 

1. The permittee shall handle and dispose of sewage sludge in accordance with Section 405 of the Clean Water Act and 
all other applicable Federal regulations to protect public health and the environment fiom any reasonably anticipated 
adverse effects due to any toxic pollutants which may be present. 

2. If requirements for sludge management practices or pollutant criteria become more stringentthan the sludge pollutant 
limits or acceptable management practices in this permit, or control a pollutant not listed in this permit, this permit 
may be modified or revoked and reissued to conform to the requircmcnb promulpted at Section405( d)(2) of the 
Clean Water Act. 

3. In all cases, if the person (permit holder) who prepares the sewage sludge supplies the sewage sludge to another 
person (owner or operator of a sewage sludge unit) for disposal in a surface disposal site, the permit holder shall 
provide all necessary information to the parties who receive the sludge to assure compliance with these regulations. 

4. The permittee shall give prior notice to EPA (Chief. Permits Branch. Water Management Division, Mail Code 6 W -P, 
EPA Region 6, 1445 Ross Avenue, Dallas, Texas 75202) of any planned changes in the sewage sludge disposaJ 
practice, in accordance with 40 CFR Pan 122.4l(l)(l)(iii). These changes may justify the application of permit 
conditions that are different ftom or absent in the existing permit. Change in the sludge use or disposal practice may 
be cause for modification of the permit in accordanc:e with 40 CFR hrt 122.62(a)(l). 

5. The permittee or owner/operator shall submit a written closure and post closure plan to the permitting authority 180 
days prior to the closure date. The plan shall include the following information: 

(a) A discussion of how the leachate collection system will be operated and maintained for three years after 
the surface disposal site closes if it has a liner and le8chate coUection system. 

(b) A description of the system used to monitor continuously for metMne gas in the air in any structures within 
the surface disposal site. The methane gas concentration shall not exceed 2S%ofthe lower explosive limit 
for methane gas for three yan after the sewage sludge unit closes. A description of the system used to 
monitor for methane gas in the air at the property line of the site shall be included. The methane gas 
concentration at the surface disposal site property line shall not exceed the lower explosive limit for 
methane gas for three years after the sewage sludge unit closes. 

(c) A discussion of how public eccess to the surface disposal site will be restricted for three years after it 
closes. 

B. Management Practkg 
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I. An active sewage sludge unit located within 60 meters ofa fault that has displacement in Holocene time shall close 
by March 22, 1994. 

2. An active sewage sludge unit located in an unstable area shall close by March 22, 1994. 

3. An active sewage sludge unit located in a wetland shall close by March 22, 1994. 

4. Surface disposal shall not restrict the flow of the base 100-year flood. 

5. The run-off collection system for an active sewage sludge unit shall have the capacity to handle run-off from a 25-
year, 24-hour storm event. 

6. A food crop, feed crop, or a fiber crop shall not be grown on a surface disposal site. 

7. Animals shall not be grazed on a surface disposal site. 

8. Public access shall be restricted on the active surface disposal site and for three years after the site closes. 

9. Placement of sewage sludge shall not contaminate an aquifer. This shall be demonstrated through one of the 
following: 

(a) Results of a ground-water monitoring program developed by a qualified ground-water scientist. 

(b) A certification by a qualified ground-water scientist may be used to demonstrate that sewage sludge placed 
on an active sewage sludge unit does not contaminate an aquifer. 

10. When a cover is placed on an active surface disposal site, the conc:entration of methane gas in air in any structure 
within the surface disposal site shall not exceed 25 percent of the lower explosive limit for methane gas during the 
period that the sewage sludge unit is active. The concentration of mcthanc gas in air at the property line of the 
surface disposal site shall not exceed the lower explosive limit for methane gas during the period that the sewage 
sludge unit is active. Monitoring shall be continuous. 

c. Testiu Reoairemeaes 

1. Sewage sludge shall be tested at the frequency show below in Element 2, Section 1.0. for PCBs. Any sludge 
exceeding a concenttation of 50 ms'l(g shall not be surface disposed. 

2. · ~ Pathogen Control 
"'t. 

All sewage sludge that is disposed of in a surface disposal site shall be areated by either the Class A or Class 8 pathogen 
requirements unless sewage sludge is placed on an active surface disposal site, and is covered with soil or other material 
at the end of each operatins day. 

(a) Six alternatives are available to demonstrate compliance with Class A sewage sludge. All6 alternatives require 
either the density of fecal coliform in the sewage sludge be tess than 1000 MPN per gram of total solids (dry weight 
basis), or the density of Salmonella sp. bacteria in the sewage sludge be less than three Most Probable Number per 
four grams of total solids (dry weight basis) at the time the sewage sludge is used or disposed; at the time the sewage 
sludge is prepared for sale or given away in a bag or other container for application to the land. Below are the 
additional requirements necessary to meet the definition of a Class A sludge. Alternatives S and 6 are not authorized 
to demonstrate compliance with Class A sewage sludge in Texas permits. 

Alternative 1 - The temperature of the sewage sludge that is used or disposed shall be maintained at a specific 
value for a period of time. ~ 503.32(a)(J)(ii) for specific information. 

Alternative 2- The pH of the sewage sludge that is used or disposed shall be raised to above 12 and shall remain 
above 12 for 72 hours. 
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The temperature of the sewage sludge shall be above 52 degrees Celsius for 12 hours or longer during the 
period that the pH of the sewage sludge is above 12. 

At the end of the 72 hour period during which the pH of the sewage sludge is above 12, the sewage sludge 
shall be air dried to achieve a percent solids in the sewage sludge greater than 50 percent. 

Alternative 3 - The sewage sludge shall be analyzed for enteric viruses prior to pathogen treatment. The limit 
for enteric viruses is one Plaque-forming Unit per four grams of total solids (dry weight basis) 
either before or following pathogen treatrnenL See 503.32(a)(5)(ii) for specific information. The 
sewage sludge shall be analyzed for viable helminth ova prior to pathogen treatment. The limit 
for viable helminth ova is less than one per four grams of total solids (dry weight basis) either 
before or following pathogen treatrnenL See 503.32(a)(S)(iii) for specific information. 

Alternative 4- The density of enteric viruses in the sewage sludge shall be less than one Plaque-forming Unit 
per four grams of total solids (dry weight basis) at the time the sewage sludge is used or disposed 
or at the time the sludge is prepared for sale or give away in a bag or other container for 
application to the land. 

The density of viable helminth ova in the sewage sludge shall be less than one per four grams of total solids 
(dry weight basis) at the time the sewage sludge is used or disposed or at the time the sewage sludge is 
prepared for sale or give away in a bag or other container for application to the land. 

AlternativeS- Sewage sludge shall be treated by one of the Processes to Further Reduce Pathogens (PFRP) 
described in S03 Appendix B. PFRPs include composting, heat drying, heat treatment, and 
thermophilic aerobic digestion. 

Alternative 6 - Sewage sludge shall be treated by a process that is equivalent to a Proc:ess to further Reduce 
Pathogens, if individually approved by the Pathogen Equivalency Committee representing the 
EPA. 

(b) Four alternatives are available to demonsttate compliance with Class B sewage sludge. Alternatives 2, 3, 
and 4 are not authorized to demonstrate compliance with Class B sewage sludge in Texas permits. 

Alternative I - (i) Seven random samples of the sewage sludge shall be collected for one monitoring episode at 
the time the sewage sludge is used or disposed. 

' 

(ii) The geometric mean of the density of fecal coliform in the samples collected shall be less than 
either 2,000,000 Most Probable Number per gram of total solids (dry weight basis) or 2,000,000 
Colony forminl Uai1s per anm ofroc.l solids (dry weight basis). 

Alternadye 2 • Sewage sludge sball be treated in one of the Processes to signiticandy Reduce Pathogens 
described in 503 Appendix B. 

Altemllive 3 • Sewage sluclge shall be treated in a process that is equivalent to a PSRP, if individually approved 
by the Pathogen Equivalency Committee repmenting the EPA. 

Alternative 4 • Sewage sludp placed on an active surface disposal site is covered with soil or other material at 
the enct or each operating c1ay. 

All sewage sludge that is disposed of in a surface disposal site shall be treated by one of the following alternatives l 
through 11 for Vector Attraction Reduction. 

Alternative 1 • The mass of volatile solids in the sewage sludge shall be reduced by a minimum of38 percent. 
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Alternative 2- If Alternative 1 cannot be met for an anaerobically digested sludge, demonstration can be made 
by digesting a portion of the previously digested sludge anaerobically in the laboratory in a 
bench-scale unit for 40 additional days at a temperature between 30 and 37 degrees Celsius. 
Volatile solids must be reduced by less than 17 percent to demonstrate compliance. 

Alternative 3 - If Alternative 1 cannot be met for an aerobically digested sludge, demonstration can be made by 
digesting a portion of the previously digested sludge with a percent solids of two percent or less 
aerobically in the laboratory in a bench-scale unit for 30 additional days at 20 degrees Celsius. 
Volatile solids must be reduced by less than 1 S percent to demonstrate compliance. 

Alternative 4- The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process shall 
be equal to or less than l.S milligrams of oxygen per hour per gram of total solids (dry weight 
basis) at a temperature of20 degrees Celsius. 

A ltemative S - Sewage sludge shall be treated in an aerobic process for 14 days or longer. During that time, the 
temperature of the sewage sludge shall be higher than 40 degrees Celsius and the average 
temperature of the sewage sludge shall be higher than 45 degrees Celsius. 

Alternative 6- The pH of sewage sludge shall be raised to 12 or higher by alkali addition and. without the 
addition of more 'alkali shall remain at 12 or higher for two hours and then at 11.5 or higher for 
an additional 22 hours. 

Alternative 7 • The percent solids of sewage sludge that does noc contain unstabilized solids generated in a 
primary wastewater treatment process shall be equal to or greater than 75 percent based on the 
moisture content and total solids prior to mixing with other materials. Unstabilizcd solids are 
defined as organic materials in sewage sludge that have not been treated in either an aerobic or 
an anaerobic treatment process. 

Alternative 8 • The percent solids of sewage sludge that contains unstabilizcd solids generated in a primary 
wastewater treatment process shall be equal to or greater than 90 percent based on the moisture 
content and total solids prior to mixing with other materials. Unstabilizcd solids are defined as 
organic materials in sewage sludge that have noc been treated in either an aerobic or an anaerobic 
treatment process. 

Alternative 9 • (i) Sewage sludge shall be injected below the surf'ace of the land. 

(ii) No significant amount of the sewage sludge shall be present on the land surface within 
one hour after the sewage sludge is injected. 

(iii) When sewage sludge that is injected below tbe surface of the land is Class A with 
respect to pathogens, the sewage sludge shall be injected below the land surface within 
eight hours after being discharged from tbe pathogen treatment process. 

Alternative 10 • (i) Sewage sludge applied to the land surface or placed on a surface disposal site shall be 
incorporated into tbe soil within six hours after application to or placement on the land. 

(ii) When sewage sludge that is incorporated into the soil is Class A with respect to 
pathogens. the sewage sludge shall be applied to or placed on the land within eight 
hours after being discharged from the pathogen treatment process. 

Alternative 11 • Sewage sludge placed on an active sewage sludge unit shall be covered with soil or other material 
at the end of each operating day. 

4. Methane Gas Control Within a Structure On Site 

When cover is placed on an active surface disposal site, the methane gas concentration in the air in any structure shall 
not ~:xceed 2So/o of the lower explosive limit (LEL) for methane gas during the period that the disposal site is active. 
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S. Methane Gas Control at Property Line 

The concentration of methane gas in air at the property line of the surface disposal site shall not exceed the LEL for 
methane gas during the period that the disposal site is active. 

0. Monitoring ReqyiamenfJ 
Methane Gas in covered structures on site • Continuous 

Methane Gas at property line • Continuous 

All other pollutants shall be monitored at the &equency shown below: 

Amount of sewage sludge• 
(metric tons per 365 day period) 

0 s Sludge < 290 

290 s Sludge < I ,500 

1,500 s Sludge< 15,000 

15,000 s Sludge 

freauencx 

Once/Quarter 

Onccffwo Months 

Once/Month 

• Amount of sewage sludge placed on an ave sewage sludge unit (dry weight basis). 

Representative samples of sewage sludge shall be collected and analyzed in accordance with the methods referenced in 40 
CFR 503.8(b). 

SECTION II. REOUJR.EMENTS SPECIFIC TO SURFACE DISPOSAL SITES WITHOUT A LINER AN 
LEACHATE COLL£CDQN SYSJEM. 

1. Pollutant limils • Sewage sludge shall, not be applied to a surface disposal site if the c:onc:entration of the li• 
pollutants exceed the conaponding values based on the surface disposal site boundary to the property line distz' 

TA9L£5 
Unit boundary to P!:dlutanS Concentrations• 
property line Arsenic Chromium Nickel PCB's 
distance Cmetm) (m&/k&l <malkc} (mg/bl (m&(k&l 

0 to less than 25 30 200 210 49 

25 to less than SO 34 220 240 49 

so to less than 75 39 260 270 49 

15 to less than 100 46 300 320 49 

100 to less than 125 53 360 390 49 

125 to less than ISO 62 450 420 49 

~ 150 73 600 420 49 

• Dry weight basis 

--~ ·Listed in Soction l.B. above. 
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3. Notification requirements 

a. The permittee shall assure that the owner of the surface disposal site provide written notification to the 
subsequent site owners that sewage sludge was placed on the land. 

b. The permittee shall provide the location of all existing sludge disposal/use sites to the State Historical 
Commission within 90 days of the effective date of this permit. ln addition, the permittee shall provide 
the location of any new disposal/use site to the State Historical Commission prior to use of the site. 

The permittee shall within 30 days after notification by the State Historical Commission that a specific 
sludge disposal/use area will adversely affect a National Historic Site, cease use of such area. 

4. Recordkeeping requirements- The permittee shall develop the following information and shall retain the information 
for five years. The sludge documents will be retained on site at the same location as other NPDES records. 

a. The distance of the surface disposal site from the property line and the concentration (mg!Kg) in the sludge 
of each pollutant listed above in TableS, as well as the applicable pollutant concentration criteria listed in 
TableS. 

b. A certification statement that all applicable requirements (specifically listed) have been met. and that the 
permittee understands that there are significant penalties for false certification including fine and 
imprisonment. See S03.27(a)(l)(ii) or S03.27(a)(2)(ii) as applicable to the permittees sludge disposal 
activities. 

c. A description of how either the Class A or Class B pathogen reduction requirements are met. or whether 
sewage sludge placed on a surface disposal site is covered with soil or other material at the end of each 
operating day. 

d. A description of how the vector attraction redu<:tion requirements are met. 

e. Results of a groundwater monitoring program developed by a qualified ground-water scientist, or a 
certification by 1. qualified groundwater scientist may be used to demonstrate that sewage sludge placed 
on an aaive sewage sludge unit does not contaminate an aquifer. A qualified groundwater scientist is an 
individual with a baccalawate or post p.:uate degree in the natural sciences or engineering who has 
sufficient training and experience in groundwater hydrology and related fields, as may be demonstrated 
by State registration, professional certification or completion of accredited university programs, to make 
sound professional judpments regarding ifoundwater monitoring, pollutant fate and transport, and 
corrective action. 

S. Reporting Requirements -None. 

SECTION Ill. REOUJREMENIS SPECIFIC TO SURFACE DISPOSAL SITES WITH A LINER AND LEACHATE 
COLLECTION SXSJEM. 

1. Pollutant limits- None. 

2. Management Practices - Listed in Section l.B. above. 

3. Notification requirements 

a. The permittee shall assure that the owner of the surface disposal site provide written notification to the 
subsequent owner of the site that sewage sludge was placed on the land. 

b. The permittee shall provide the location of all existing sludge disposal/use sites to the State Historical 
Commission within 90 days of the effective date of this permit. In addition, the permittee shall provide 
the location of any new disposal/use site to the State Historical Commission prior to use of the site. 
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S. Methane Gas Control at Property Line 

The concentration of methane gas in air at the property line of the surface disposal site shall not exceed the LEL for 
methane gas during the period that the disposal site is active. 

• 

D. Monitoring Requirements 
Methane Gas in covered structures on site • Continuous 

Methane Gas at property line • Continuous 

All other pollutants shall be monitored at the frequency shown below: 

Amount of sewage sludge• 
(metric tons per 365 dav period) 

0 " Sludge < 290 

290 " Sludge < l ,500 

l,SOO" Sludge< 15,000 

15,000 " Sludge 

frequency 

Once/Year 

Once/Quarter 

Once/Two Months 

Once/Month 

Amount of sewage sludge placed on an active sewage sludge unit (dry weight basis). 

Representative samples of sewage sludge shall be collected and analyzed in accordance with the methods referenced in 40 
CFR S03.8(b). 

SECTION II. REQUIREMENTS SPECIFIC TO SURfACE DISPQSAL SITES WITHOUT A LINER AND 
LEACHATE COLLECTION SYSTEM. 

1. Pollutant limits • Sewage sludge shall not be applied to a surface disposal site if the concentration of the listed 
pollutants exceed the corresponding values based on the surface disposal site boundary to the property line distance: 

TABLES 
Unit boundary to Pollutant Concentrations• 
property line Arsenic Chromium NK:kel PCB's 
distance (meters) Cm&lkg) (mg/k&l (mg/kgl (m&lk&> 

o to less than 25 30 200 210 49 

25 to less than 50 34 220 240 49 

so to less than 75 39 260 270 49 

15 to less than too 46 300 320 49 

100 to less than 125 53 360 390 49 

125 to less than I SO 62 450 420 49 

~ lSO 73 600 420 49 

• Oty weight basis 

2. Management practices • Listed in Section 1.8. above. 
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3. Notification requirements 

a. The permittee shall assure that the owner of the surface disposal site provide written notification to the 
subsequent site owners that sewage sludge was placed on the land. 

b. The permittee shall provide the location of all existing sludge disposal/usc sites to the State Historical 
Commission within 90 days of the effective date of this permit In addition, the permittee shall provide 
the location of any new disposal/usc site to the State Historical Commission prior to usc of the site. 

The permittee shall within 30 days after notification by the State Historical Commission that a specific 
sludge disposal/usc area will adversely affect a National Historic Site, cease usc of such area. 

4. Recordkeeping requirements- The permittee shall develop the following information and shall retain the information 
for five years. The sludge documents will be retained on site at the same location as other NPDES records. 

a. The distance of the surface disposal site from the property line and the concentration (mg/Kg) in the sludge 
of each pollutant listed above in TableS, as well as the applicable pollutant concentration criteria listed in 
Table 5. 

b. A certification statement that all applicable requirements (specifically listed) have been met, and that the 
permittee understands that there are significant penalties for false certification including fine and 
imprisonment. See S03.27(a)(l)(ii) or S03.27(a)(2)(ii) as applicable to the permittees sludge disposal 
activities. 

c. A description of how either the Class A or Class 8 pathogen reduction requirements are met, or whether 
sewage sludge placed on a surface disposal site is covered with soil or other material at the end of each 
operating day. 

d. A description of how the vector attraction reduction requirements are met. 

c. Results of a groundwater monitoring program developed by a qualified pound-water scientist, or a 
certification by '· qualified groundwater scientist may be used to dcmons1rate that sewage sludge placed 
on an active sewage sludge unit does not contaminate an aquifer. A qualified groundwater scientist is an 
individual with a baccalauratc or post p.:uate degree in the natural sciences or engineering who has 
sufficient training and experience in groundwater hydrology and related fields, as may be demonstrated 
by State registration, professional certification or completion of accredited university programs., to make 
sound professional judgements regarding groundwater monitoring, pollutant fate and transport, and 
corrective action. 

S. Reporting Requirements -None. 

SECTION III. REQUIREMENTS SPECIFIC TO SURF ACE DISPOSAL SI!ES WITH A LINER AND LEACHATE 
COLLECTION SYSTEM· 

I. Pollutant limits- None. 

2. Management Practices - Listed in Section 1.8. above. 

3. Notification requirements 

a. The permittee shall assure that the owner of the surface disposal site provide written notification to the 
subsequent owner of the site that sewage sludge was placed on the land. 

b. The permittee shall provide the location of all existing sludge disposal/usc sites to the State Historical 
Commission within 90 days of the effective date of this permit In addition, the permittee shall provide 
the location of any new disposaVuse site to the State Historical Commission prior to use of the site. 

• 
.. I 
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The pennittee shall within 30 days after notification by the State Historical Commission that a specific sludge 
disposaVuse area wiU adversely affect a National Historic Site, cease use of such area. 

6. Recordkeepingrequirements- The permittee shall develop the following infonnation and shall retain the infonnation 
for five years. The sludge documents will be retained on site at the same location as other NPDES records. 

a. The description and results of the tests perfonned, required by the owner/operator of the MSWLF to 
demonstrate compliance with the 40 CFR 258 regulations. 

b. A certification that sewage sludge meets the requirements in 40 CFR 258 concerning the quality of the 
sludge disposed in a municipal solid waste landfill unit 

7. Reporting requirements - None. 
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The permittee shall within 30 days after notification by the State Historical Commission that a specific 
sludge disposal/use area will adversely affect a National Historic Site, cease use of such area. 

4. Recordkeepingrequirements- The permittee shall develop the following information and shall retain the information 
for five years. The sludge documents will be retained on site at the same location as other NPDES records. 

a. The following certification statement found in S03.27(a)( l)(ii). 

"I certifY, under penalty of law, that the pathogen requirements (define option used) and the vector 
attraction reduction requirements in (define option used) have been met. This determination has been made 
under my direction and supervision in accordance with the system designed to ensure that qualified 
personnel properly gather and evaluate the information used to determine the (pathogen requirements and 
vector attraction reduction requirements, if appropriate) have been met. 1 am aware that there are 
significant penalties for false certification including the possibility of fine and imprisonment. 

b. A description of how either the Class A or Class B pathogen reduction requirements are met or whether 
sewage sludge placed on a surface disposal site is covered with soil or other material at the end of each 
operating day. 

c. A description of how the vector attraction reduction requirements are met. 

d. Results of a ground-water monitoring program developed by a qualified ground-water scientist, or 

A certification by a qualified ground-water scientist may be used to demonstrate that sewage sludge placed 
on an active sewage sludge unit does not contaminate an aquifer. 

S. Reporting Requirements -None. 

SECllONI. 

ELEMENT 3 - MUNICIPAL SOLID WASTE LANDFILL DISPOSAL 

REQUIREMENTS APPLYING TO ALL SEW AGE SLYDGE DISPQSED IN A MUNICIPAL SOLID 
WASTE LANDFILL 

1. The permittee shall handle and dispose of sewage sludge in accordance with Sedion 40S of the Clean Water Act and 
all other applicable Federal regulations to protect public: health and the environment from any reasonably anticipated 
adverse effects due to any toxic pollutants that may be present. The permittee shall ensure that the sewage sludge 
meets the requirements in 40 CFR 2S8 concerning the quality of the sludge disposed in a municipal solid waste 
landfill. 

2. If requirements for sludge management practicesorpollutantc:riteria become IIIOR stringent tban the sludge pollutant 
limits or acceptable manacement practices in this permit, or control a pollutant not listed in this permit, this permit 
may be modified or revoked aDd reissued to conform to the requirements promulgated at Section 40S(d)(2) of the 
Clean Water Act. 

3. If the permittee generates sewage sludge and supplies that sewage sludge to the owner or operator of a MSWLF for 
disposal. the permittee shall provide to the owner or operator of the MS WLF appropriate information needed to be 
in compliance with the provisions of this permit. 

4. The permittee shall give prior notice to EPA (Chiet: Permits Branch. Water Management Division. Mail Code 6W -P, 
EPA Region 6, l44S Ross Avenue. Dallas, Texas 7S202) of any planned changes in the sewage sludge disposal 
practice, in accordance with 40 g:& Part l22.4l(l)(l)(iii). These changes may justicy the application of permit 
conditions that are different from or absent in the existing permit. Change in the sludge use or disposal practice may 
be cause for modification of the permit in accordance with 40 CFR Part 122.62(a)(l). 

S. The permittee shall provide the location of all existing sludge disposal/use sites to the State Historical Commission 
within 90 days of the effective date of this permit. In addition. the permittee shall provide the location of any new 
disposal/use site to the State Historical Commission prior to use of the site. 
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Background and Status of MDAs 

• Between 1945 and 1986, LANL disposed of its 
process waste in 26 material disposal areas 
(MDAs) 

• Most of the former disposal sites are currently 
under investigation as solid waste management 
units by the Laboratory's Environmental 
Restoration Project 

LosAiaaa~ 
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Location of MDAs 
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Subsurface -Mesa-Top MDAs 

• The majority of the Laboratory's radioactive and 
hazardous waste are contained in 10 subsurface 
MD As 
- MDAs A, B, T, U, Vat TA-21 

- MDAs G, H, LatTA-54 

- MDA Cat TA-50 

- MDA AB at TA-49 
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TA-21 Aerial Photo 
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T A-54 Aerial Photo 
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T A-49 Aerial Photo 
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Example of MDA Characterization: 

MDAs G, Hand LatTA-54 

• RFI work plan for investigations developed and 
approved in 1992 

• Field Work conducted between 1993 and 1999 
• MDA H Draft RFI Report will be submitted to 

NMED in March 2001 
• MDAs G and L Draft RFI report will be 

submitted to NMED in December 2001 

Los AlenL....e 
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Data Quality Objectives 

• DQO Process - procedure for focusing the 
objectives of the field investigation to ensure 
that data collection activities are developed 
from and tie back to decision criteria. 

• Primary data quality factors relate to 
- Site Characterization 

- Risk Assessment (human and ecological) 

Los AlA: .. ~ 
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Data Quality Objectives (cont.) 

• Samples from all media were analyzed 
-Air 
- Surface soil 
- Stormwater 
- Subsurface rock 
- Subsurface pore gas (in progress) 
- Groundwater (regional well -in progress) 
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MDA H Background 

• MDA H used between 1960 and 1986 for 
disposal of security-classified solid-form waste 

• Residual radioactivity and chemicals remained 
on some waste forms disposed of at MDA H 

• Dominant waste forms include 
- Unreacted research-reactor fuel pellets 
- Inert (plastic and metal) weapons mock-ups 

("shapes") and scrap materials 

- Classified documents and images 

- Graphite 

LosAIAsa....-.A 
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MDA H Background (cont.) 

• One "tritium-classified unit" in inventory 

• Significant inventory of depleted uranium 

LosA1en........e 
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MDA H Background 

3ft tuff 
3 ft concrete 

• MDA H includes 9 vertical 
disposal shafts within a 0.3 
acre (70 X 200 ft) area 54ft waste 

Los A lea• ....a 
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MDA H RFI Results 

• Site sampled for surface and subsurface 
releases 

• Subsurface tritium release identified, associated 
with tritium-contaminated waste 

• Surface methoxychlor identified, not known to 
be associated with disposals (present over 
entire mesa) 

• Assessment of present-day risk indicates no 
imminent hazard to humans or the environment 

LosA1aw:~ 
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MDA H Plan 

• NMED-HWB requested Corrective Measures Plan 
and Study to evaluate alternatives to minimize 
potential for future releases 

• A CMS Plan (describing the alternatives evaluation) 
is being prepared and comments will be solicited 
from the public (Public Involvement Plan under draft) 

• Long-term human (workers and public) and 
ecological risk will be evaluated as part of the 
alternatives evaluation in the CMS 

• Remedy likely to incorporate long-term monitoring 
and stewardship 

Los AlAe"~ 
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MDA Team 

• MDA Team with representatives from LANL, DOE 
and NMED-HWB formed 1 year ago 

• The Team attended a workshop on effective 
participation on High Performing Teams 

• Team's mission is to expedite corrective actions for 
mesa-top MDAs by reaching interim agreements on 
projects and thereby reducing lengthy review cycles 

• Team selected MDA Has the first mesa-top MDA 
evaluated for closure 

• Team plans "aggressive" public outreach to ensure 
technical rigor, credibility and transparency in 
decision-making process 

lllllgl---LosAI- --......e 

NAT ION AL LABO FlAT DRY Slide 17 
ER2001-0113 



MDA Team Schedule for MDA H 

RFI Report Finalized 4/1/01 

CMS Plan Completed 3/31/01 

Draft CMS Report Completed 6/02 

Public outreach initiated 2/12/01 

Public Comment Period Initiated on CMS 8/1/02 

Public Comment Period Completed 10/01/02 

LosA18·"~ 
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Areas for CAB Involvement 

SHORT-TERM ISSUES AND RECOMMENDATIONS 
CMS Plan Input 
• Objectives for Remedy Selection 
• Alternatives to be Evaluated 
• Review of Public Involvement Plan 

CMS 
• Remedy Selection 

· • Long-Term Monitoring Plan and Stewardship 
Long-Term Issues 

How to Streamline the CMS Progress 

~-;;-LosAI- --.....e 
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UPDATE on the MDA H HPT 7/31/01 
The team will be informally discussing the results of fieldwork and data collected from the 2 new 
boreholes at MDA H (drilled June/July 2001) once the data arrives in late August. LANL is 
finalizing for signature the SAP clarification record of communication (ROC). Eliza is currently 
preparing a record of communication to capture the comments and responses the HPT 
discussed on the draft MDA H RFI Report (to be included with HWB approval of the RFI). 
Neelam and Eliza are also preparing comments on the submitted RFI Report to address any 
remaining comments, which will become part of the approval letter. Eliza sent out the fee letters 
for the RFI Report and CMS Plan on July 30, 2001. John is working on the Technical memo to 
assist the HPT with narrowing in on the preferred remedy at MDA H. He is also preparing a 
response to comments regarding the CAB ER committee's MDA H RFI Report review 
comments. We continue to hamme~ out the CMS and RFI schedule. A few of the dates slipped 
(2-4 weeks), but the overall the schedule generally remains on track. We hope to have a 
preferred remedy selected for MDA H in November 2001 (date slip of 3 months, Hopkins has a 
draft of the tech memo completed for the technology screening/alternatives development, but it 
still needs peer review and tech editing, but it's low down on the priority list because of higher 
priorities for year end required work) and initiation of the formal public comment period in July 
2002 or sooner (so remedy implementation can get underway). 

Next Meeting Time and Place: to be determined (week of 8/27/01 tentatively) 

-Tentative agenda items: Review LANL's Tech Memo for the MDA H CMS 
-Discuss results of Public Open House of June 27 and begin planning (future) 2nd Open house 
-Review status HWB review/approval of CMS Plan and RFI Report for MDA H 
-Discuss overall content of RFI addendum and CMS Report (i.e. revised cross sections in 
addendum, future risk addressed in CMS Report, etc.) 
-Status of MDA H CMS Web Page 
-Decision on MDA H new boreholes data results, trends and, as needed, additional boreholes 
and the possible design for a vacuum test 

HPT Schedule for Completing MDA H RFI/CMS 
(minor milestones are in italics to assist HPT members with tracking details) 

MDA H RFI 

01/05/01 Receive NMED-HWB RFI comments and comment resolution meeting 

03/01 Additional fieldwork at borehole 54-1023 (data collection) 

03/14/01 Reviewed "data gaps and conclusions" for MDA H RFI report 

03/15/01 MDA H Report to Cheryl Overstreet (EPA) for risk assessment review 

04/23-24 Excavation Technologies & Cost Estimates Brainstorming Session 

04/25/01 HPT agrees that RFI Addendum will summarize latest data collection at H 

5/3/01 Conference call regarding EPA, HWB and LANL risk screen comments 

5/14101 Risk comments resolved between EPA, HWB and LANL 
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5/17/01 

05/31/01 

06/06/01 

06/27/01 

081_101 

081_101 

04/_/02 

Supplemental Sampling Plan (SAP) for new MDA H boreholes submitted 
(includes analytical results for 3/01 samples collected at borehole 54-
1023, {date slip, was 517/01}) 

MDA H RFI Report submitted {date slip, was 4/01, delayed to include 
HPT changes, revised conclusions and recommendations ... } 

Meet to discuss SAP and planned fieldwork, ROC prepared. Also 
discussed tritium data from borehole 54-1 023 

LANL begins drilling 2 new boreholes at MDA H 

HPT discuss format and content of RFI addendum 

HPT review new borehole data and fieldwork activities, plan more work 

RFI addendum submitted 

MDA H CMS Milestones 

01/15/01 

02/28/01 

03/06/01 

03/01/01 

03/30/01 

5/14/01 

5/22101 

6/11101 

6/27/01 

9/_/01 

_1_101 

11/_/01 

11/_/01 

01/_/02 

04/_/02 

Alternative remedies for MDA H identified 

Draft Public Involvement Plan completed 

Target corrective action objectives identified and more or less agreed to 

Public outreach initiated with CAB, Pueblos, and availability sessions 

CMS Plan submitted 

HPT briefing to CAB ER committee for June 27 Public Open House 

Tour of Similar Landfill Projects at Sandia (SNL) 

CAB ER committee meeting in preparation for Open House 

CABlER host an MDA H Public Open House in Los Alamos 

Technology screening for MDA H remedies completed and documented. 
Technical memo submitted {slipped 3 months, team to resolve} 

Begin monthly submittals of CMS Status Reports (format tbd) 

Preferred remedy selection {slipped 2 months} 

Technical peer review of MDA H CMS Report initiated 

Technical peer review of MDA H CMS Report completed 

Core team and legal review of MDA H CMS Report initiated 



07/01/02 

08/01/02 

10/01/02 

12/20/02 

Public Comment notices issued 

Formal Public comment period initiated 

Formal Public comment period completed 

Public comments incorporated into final MDA H CMS Report 



IFRAT POST-CERRO GRANDE FIRE PUBLIC MEETING 
JULY 25, 2001 

IFRA T website: http://www.nmenv.state.nm.us/IFRA T/index.html 
Includes links to information on risk assessment, links to monitoring data, information 
from this public meeting 

Other Ongoing Studies 

Center for Disease Control (CDC) study on acute exposures to Cerro Grande smoke 
Coordinated by the New Mexico Department of Health Office of Epidemiology 
Mack Sewell, state epidemiologist 
(505) 827-0006 
website for CDC: http://www.cdc.gov 
Agency for Toxic Substances and Disease Registry (ATSDR) Public Health 
Assessment on potential air exposures during the Cerro Grande fire 
1-888-422-873 7 
website for ATSDR: http://www.atsdr.cdc.gov 
Risk Assessment Corporation independent risk assessment of effects of the Cerro 
Grande fire 
Coordinated by the New Mexico Environment Department DOE Oversight Bureau 
Barbara Hoditschek 
(505) 428-2561 
website for RAC study: http://www.nmenv.state.nm.us/DOE_ Oversight/RAC.htm 

Post-Cerro Grande ash/sediment/water sampling results 

New Mexico Environment Department Data 
http://www .nmenv .state.nm. us/DOE_ Oversight/monitoringdata.html 
Ralph Ford-Schmid (505) 428-2559 

Los Alamos National Lab Data 
http://erproject.lanl.gov/Fire/Dataldatahome.html (ground water and sediment sampling) 
Contact: Danny Katzman, (505) 667-0599 
http://www.esh.lanl.gov/~esh18/teams/CGFire/index.html (storm water data) 
Contact: Bruce Gallaher, (505) 667-3040 
http://drambuie.lanl.gov/esh/cerrogrande/wildfire.htm (monitoring and sampling plan) 
Contact: Tom Buhl, (505) 665-8176 
http://lib-www.lanl.gov/pubs/la-13775.pdf (1999 Environmental Surveillance Report) 
Contact: Lars Soholt, (505) 667-2256 
http://lib-www.lanl.gov/la-pubs/00393715.pdf(effects of smoke and ash on soil) 
http://lib-www.lanl.gov/la-pubs/0081819l.pdf(effects of smoke and ash on soil & crops) 
Contact: Phil Fresquez, (505) 667-0815 
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Los Alamos 
NATIONAL LABORATORY 

Los Alamos National Laboratory 

Los Alamos, New Mexico 87545 

Mr. Richard Powell 
Surface Water Quality Bureau 
New Mexico Environmental Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 87502 

Date: July 13, 2001 
In Reply Refer To: ESH-18/WQ&H:01-220 

Mail Stop: K497 
Telephone: (505) 665-1859 

~.1/IL 1 6 2001 

SUBJECT: RESPONSE TO NPDES STORM WATER INSPECTION REPORT, 
NPDES STORM WATER PERMIT NOS. NMROSA734 AND NMROA735 

Dear Mr. Powell: 

Enclosed is Los Alamos National Laboratory's response to the Compliance Evaluation Inspection 
Report dated May 7, 2001, that was prepared by the Surface Water Quality Bureau of the New 
Mexico Environment Department (NMED). On April26, 2001, NMED conducted an inspection of 
Solid Waste Management Unit (SWMU) No. 1-002, located on Los Alamos County property in 
Acid Canyon. This inspection was conducted under the NPDES Multi-Sector General Permit 
(MSGP) requirements. We have made several improvements to the Laboratory's umbrella Storm 
Water Pollution Prevention Plan (SWPP Plan) covering this SWMU as a result of the report 
findings. However, the Laboratory disagrees with many of the specific findings of this report as 
summarized in the enclosed response. 

The Laboratory's Storm Water Permit Program includes 18 SWPP Plans covering its industrial 
operating sites and one umbrella SWPP Plan covering the approximate 1,000 SWMUs identified 
under the Laboratory's Resource, Conservation and Recovery Act (RCRA) Permit. Approximately 
200 SWMUs under the Laboratory's RCRA Permit have been identified as possibly impacted by 
storm water runoff by the Storm Water Assessment Team, which is composed of Laboratory and 
NMED personnel. These SWMUs have best management practices (silt fences, jute mats, re
seeding, etc.) installed, as appropriate, at each site to control erosion. The NMED's conclusion that 
the inspection ofthe Acid Canyon SWMU demonstrates non-compliance ofthe Laboratory's entire 
Storm Water Program is inconsistent with previous inspections conducted by NMED and the U.S. 
Environmental Protection Agency (EPA). On a number of occasions, the Laboratory has presented 
information to the NMED and EPA, and the Laboratory has been encouraged to continue it's 
compliance approach. In fact, the Surface Water Quality Bureau ofNMED considered the 
Laboratory's process to evaluate SWMUs for possible surface water impacts as a model for other 
storm water permitted facilities in New Mexico. 
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Mr. Richard Powell 
ESH-18/WQ&H:O 1-220 

- 2- July 13,2001 

The Acid Canyon SWMU is atypical and unique for several reasons. The site, located on Los 
Alamos County property, was originally contaminated from wastewater effluent discharges during 
the 1950's and early 1960's. The Laboratory removed the discharge line during the mid-1960's and 
conducted clean-up activities at the site in 1966 and again in 1976 to 1977. Los Alamos County 
owns and controls two current discharges of storm water and one NPDES permitted discharge of 
non-storm water from a municipal swimming pool into Acid Canyon. These discharges flow 
through the natural drainage channel that runs through the site. The major contaminants of concern 
identified in the SWPP Plan for this site are radioactive materials regulated under the Atomic 
Energy Act (plutonium, strontium and cesium). Since the Acid Canyon SWMU is atypical and is 
only one site out of hundreds covered by the Laboratory's SWPP Plans, it is not appropriate to apply 
comments regarding this site to characterize the Laboratory's entire Storm Water Permit Program as 
non-compliant. 

The Laboratory plans to conduct additional cleanup activities in Acid Canyon on Los Alamos 
County property to remove recently discovered sediments contaminated with radioactive materials 
in the fall of 2001. This proposal for "hotspot" removal as a best management practice has been 
incorporated into the SWPP Plan for the Acid Canyon SWMU. Since the sediment removal was 
delayed, the Laboratory in consultation with NMED on April 17, 2001, recommended the 
installation of jute matting to stabilize the contaminated sediments. The NMED inspection occurred 
seven working days later on April 26th and the jute matting was installed on May 8th. 

I am hopeful that after reviewing the enclosed information that the NMED will agree with our 
response and revise the Compliance Evaluation Inspection Report in order to accurately reflect the 
Laboratory's compliance status with the NPDES Multi-Sector Storm Water Permit. Please contact 
Michael Saladen at (505) 665-6085 or Steve Veenis at (505) 667-6919 ofthe Laboratory's Water 
Quality and Hydrology Group, if you have any questions about this response or the Laboratory's 
Storm Water Permit Program. 

Sincerely, 

Water Quality and Hydrology Group 

SR:SV/trnl 

Attachments: a/s 

Cy: Everett Spencer, EPA, Region IV, Dallas, Texas, w/att. 
Diana McDonald, EPA, Region IV, Dallas, Texas, w/att. 
Greg Lewis, NMED, Santa Fe, New Mexico, w/o att. 



Mr. Richard Powell 
ESH-18/WQ&H:O 1-220 

Cy (continued): 

- 3-

Jim Davis, NMED-SWQB, Santa Fe, New Mexico, w/o att. 
Joe Vozella, DOE/LAAO, w/att., MS A316 
Karen Agogino, DOEILAAO, Albuquerque, New Mexico, w/o att. 
Julie Canepa, E-ER, w/att., MS M992 
Dave Mcinroy, EIER, w/o att., MS M992 
Dennis Erickson, ESH-DO, w/att., MS K491 
Lee McAtee, ESH-DO, w/att., MS K491 
Mike Alexander, ESH-18, w/o att., MS K497 
Charlie Nylander, ESH-18, w/o att., MS K497 
Ken Mullen, ESH-18, w/o att., MS K497 
Mike Saladen, ESH-18, w/att., MS K497 
Robin Reynolds, ESH-18, w/o att., MS K497 
Steve Veenis, ESH-18, w/att., MS K497 . 
David A. Padilla, FWO-UI, w/o att., MS K718 
Deborah Woitte, LC-GL, w/att., MS A187 
WQ&H File, w/att., MS K497 
IM-5, w/att., MS A150 
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RESPONSE TO NPDES COMPLIANCE INSPECTION REPORT 
NMED Inspection of April26, 2001 

Los Alamos National Laboratory 
NPDES Storm Water Permit No. NMR05A734 and NMR05A735 

I. Compliance Inspection Report Form 3560-31 

(1) Section A: National Data System Coding, Column 70, Facility Evaluation Rating. 
Instructions for EPA Form 3560-3, Column 70 state, "Use information gathered during 
the inspection (regardless of inspection type) to evaluate the quality of the facility self
monitoring program. Grade the program using a scale of 1 to 5 with a score of 5 being 
used for very reliable self-monitoring programs, 3 being satisfactory, and 1 being used 
for very unreliable programs." 

The inspection report rates the overall facility self-monitoring program ~ "2." Los Alamos 
National Laboratory (the Laboratory) respectfully disagrees with this assessment for the following 
reasons. 1 First, the NPDES Storm Water Inspection was conducted at one Solid Waste 
Management Unit (SWMU) that is located off Laboratory property (SWMU 01-002). This 
represents < .1% of the Laboratory's entire storm water program. An inspection this limited cannot 
accurately reflect the overall Storm Water Program that has been developed at the Laboratory since 
1993, and therefore, a Facility Evaluation Rating of "2" is not justified. 

Summary of Storm Water Program. The following brief description of the Laboratory's Storm Water 
Program is provided to substantiate this point. The Laboratory has had a comprehensive storm water 
program for its industrial activities since 1993, first operating under the NPDES Baseline General 
Permit and then under the NPDES 1995 Multi-Sector General Permit. On December 23, 2000, the 
Laboratory received NPDES coverage for its industrial activities under the 2000 Multi-Sector General 
Permit (MSGP), Permit numbers NMR05A734 and NMR05A735. 

The MSGP requires the identification of potential pollutant sources and the implementation of 
pollution prevention practices to control the migration of pollutants due to storm water runoff. This 
information is included in Storm Water Pollution Prevention Plans (SWPP Plans) specific to each 
industrial activity. The Laboratory has identified the following types of operations at the 

1 It should be noted that the categories in the Compliance Inspection Report Form 3560-3 used to 
document the inspection performed on April26, 2001 (Inspection Form) are difficult to follow 
because they are inconsistent with the checklist attached to the Inspection Form. Also the Inspection 
Form and the checklist do not appear to follow the requirements of the 2000 Multi-Sector General 
Permit, which is applicable to the Laboratory. The Inspection Form could not be found in EPA 
Guidance Documents or on the EPA Website. The Form appears to match the requirements of the 
1992 "EPA Industrial General Permit for Storm Water Discharges Associated With Industrial 
Activity" for use with the 1992 Baseline Industrial Permit. 
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Laboratory that are classified as "industrial activity" under the permit and are therefore covered by 
SWPP Plans: 

1. Steam electric power generating facilities (Sector 0). 

2. Asphalt batch plants as described in the Asphalt Paving Mixtures category (Sector D). 

3. Fabricated Metal Products (Sector AA). 

4. Hazardous waste treatment, storage, or disposal (TSD) facilities, including those that are 
operating under interim status or a permit under Subtitle C ofRCRA (Sector K). 

5. Landfills including those that are subject to regulation under SubtitleD ofRCRA (Sector L). 

6. Chemical and Allied Products (Sector C) 

7. Primary Metals (Sector F) 

8. Land Transportation and Warehousing (Sector P) 

Because ofthe Laboratory's diverse and complex operations over 43 square miles, nineteen (19) 
site-specific SWPP Plans were prepared to cover our operational industrial activities and one SWPP 
Plan to cover SWMUs under the TSD category. EPA has stated that many RCRA Subtitle C 
facilities, such as the Laboratory, have "inactive Solid Waste Management Units (SWMUs) on 
facility property" and that "[u]ntil corrective action has been completed ... , SWMUs are a potential 
source of storm water contamination that should be addressed under the NPDES program." See, 55 
FRat 48012,47996 (Nov. 16, 1990). 

SWMUISWPP Plan. Because ofthe large number of inactive SWMUs located on Laboratory property, 
Standard Operating Procedure (SOP) 2.01 was developed to provide a systematic approach to identifyinJ 
those SWMUs that have the potential to adversely impact surface water quality and therefore need to be 
covered by a SWPP Plan (see Enclosure 1). Pursuant to SOP 2.01, field evaluations were conducted and 
SWMUs were prioritized based on their erosion potential. A Surface Water Assessment Team (SWAT) 
consisting of Laboratory, Department of Energy (DOE) and New Mexico Environment Department 
(NMED) representatives then recommended the installation of Best Management Practices (BMPs) at 
those SWMUs with high erosion potential in order to control or prevent the migration of contaminants in 
storm water discharges. 2 Based on SWAT recommendations, BMPs have been installed at over 200 
SWMUs at a cost of over $500,000. 

Approximately 40 SWMUs are covered by the (18) operational SWPP Plans. To fulfill the MSGP 
requirements for the remaining SWMUs, an "umbrella" SWMU/SWPP Plan was developed that include~ 
a description of the SOP 2.01 process. To supplement the umbrella plan, a Site-Specific SWPP Plan 
Form was developed for the approximately 165 SWMUs covered. The site-specific forms describe the 
potential pollutants and the controls implemented at each site. For example, at SWMU 4-001 (a former 

2 NMED/SWQB considered the development and implementation of SOP 2.01 process as a model 
for other storm water permitted facilities. In fact, the SWQB requested that Laboratory personnel 
provide training on SOP 2.0 I to other statewide institutions. In 1998, a training seminar was 
provided at Kirtland Air Force Base to describe and demonstrate SOP 2.01 to attendees, including 
Sandia National Laboratory, Kirtland Air Force Base, Holloman Air Force Base, White Sands 
Missile Range and the Waste Isolation Pilot Project. This procedure has since been implemented at 
these facilities. 
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firing site), the potential pollutants include americium and uranium. The controls implemented include 
straw wattles, reseeding of native grasses and straw mulch. The forms will be maintained separately as 
active files to this plan until the SWMU is either remediated or removed from the RCRA Operating 
Permit. 

The SWMU/SWPP Plan is periodically reviewed and modified. The SWMU/SWPP Plan was last 
modified in October 2000 to reflect the impact of the Cerro Grande Fire. In addition, the 
Laboratory implemented a BMP Installation, Inspection and Maintenance Program to comply with 
Section 4.2. 7.2.1.5 "Routine Facility Inspections" of the MSGP. Pursuant to that program, all 
BMPs at SWMUs covered by SWPP Plan are inspected at a minimum frequency of quarterly and/or 
after 0.5" rain events. Contractor support has been provided to ensure that BMPs are inspected and 
maintained as required by the MSGP. In 1998, the Laboratory developed a guidance document on 
the selection, installation, inspection and maintenance of BMPs designed to control the migration of 
potential pollutants to surface waters. Its intent is to provide a consistent approach in the selection 
and use ofBMPs at the Laboratory. (see Enclosure 2, "Storm Water/Surface Water Pollution 
Prevention Best Management Practices Guidance Document") 

Secondly, the SWMU inspected is unique because it is not located on Laboratory property. Since 
1967, it has been on property owned by Los Alamos County property. There are several point source 
discharges into a drainage channel that traverses the site; all of these are controlled by the County, not 
by the Laboratory. These include storm water discharges from streets and a paved skateboard park, 
and an NPDES permitted non-storm water discharge from the County's nearby aquatic center. The 
site has been the subject of cleanup actions in 1966, 1976-77, and is projected for another cleanup 
action in the fall of 2001. The most important contaminants of concern are radioactive materials 
regulated under the Atomic Energy Act, and excluded from regulation under the Clean Water Act (see 
40 CFR 122.2, definition of "pollutant"). Comments about one SWMU as unique and atypical as the 
site inspected are not applicable to the Laboratory's overall Storm Water Permit Program covering 43 
square miles. 

In summary, the inspection report does not represent a comprehensive evaluation of this large and 
complex program, and the inspection of only one unique SWMU should not be a basis for an 
evaluation of the entire program. 

(2) Section C: Areas Evaluated During Inspection - Records/Reports, Facility Site Review, 
Effluent/Receiving Waters, Self-Monitoring Program, Storm Water and Pollution 
Prevention. Overall Rating of "Unsatisfactory" 

The inspection form rated the following six subcategories of Section C as "unsatisfactory": 
records/reports, facility site review, effluent/receiving waters, self-monitoring program, storm water 
and pollution prevention. The Laboratory disagrees with the inspection report findings in all six 
categories. Significantly, no support was provided either during the inspection or in the in~pection 
report for a facility-wide rating of "unsatisfactory" in these categories. The following paragraphs 
briefly provide the Laboratory's responses: 

(a) Records/Reports. All records requested during the inspection were provided to the inspector 
including: a SWPP Plan site-specific form for the inspected SWMU (#1-002), a SWPP Plan 
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signatory sheet and a current Site Compliance Evaluation Report. Additional information is available 
upon request. 

(b) Facility Site Review. As described in (1) above, the Laboratory has a comprehensive Storm 
Water Permit Program. A compliance inspection performed at only one SWMU and at no other 
industrial activities within the Laboratory does not justify the unsatisfactory evaluation. 

(c) Effluent/Receiving Waters. The Laboratory's SWMU/SWPP Plan for the one SWMU 
inspected met all conditions ofMSGP Section 4.2.3 regarding receiving waters. The name of the 
receiving waters (Acid Canyon) is labeled on the SWPP Plan site map for the SWMU inspected. 
The location inspected is an ephemeral drainage and no surface water was evident during the 
evaluation. 

(d) Self-Monitoring Program. As discussed in Part III (7), below, the Laboratory has a 
comprehensive surface water-monitoring program to support its MSGP requirements. The MSGP 
requires monitoring of the storm water discharges from all identified industrial activities. To meet 
monitoring requirements, the Laboratory is operating storm water monitoring stations at its 
operational sites and in the canyons entering and leaving the Laboratory. Specifically, an 
automated telemetry based monitoring system has been installed to collect surface water samples at 
69 monitoring stations located throughout the Laboratory. 

The Laboratory has collected storm water samples from regulated discharges since 1993 and has 
submitted timely Discharge Monitoring Reports (DMRs) since that time. The Laboratory collected 
approximately 96 samples for the three monitoring quarters during 2000 and has submitted DMRs 
to EPA (see Enclosure 3). Included in this submittal is the most recent data from Pueblo Canyon 
monitoring station E060 that is located downstream from the inspection site. The increase in the 
number of samples submitted was largely due to the Laboratory's efforts to sample and characterize 
storm water runoff from Laboratory property impacted during the Cerro Grande Fire. Since 
numerous parameters were analyzed from each sampling event, this resulted in+/- 42,000 data 
points. All information is available on the ESH-18 website at 
http://drambuie.lanl.gov/---eshl8/index.html. The flow information for 2000 is also reported in 
"Surface Water Data at Los Alamos National Laboratory: 2000 Water Year" (Shaull et al., 
2001)(see Enclosure 4). 

In addition, an automated monitoring station for Acid Canyon is scheduled for construction and will 
be operational by the end of July 2001. It will be located less than one-quarter mile upstream from 
the confluence of Acid and Pueblo Canyons. A second station is planned for Pueblo Canyon, again 
less than one-quarter mile upstream from this confluence. As discussed in Part III (7), the 
Laboratory has conducted several briefings with EPA regarding its storm water monitoring system, 
and the EPA representatives concurred with this approach. 

(e) Storm Water. We are uncertain what this subcategory means and no explanation or 
reference to a MSGP requirement is provided in the inspection report. As noted in paragraph (c) 
above, there is a requirement regarding receiving waters in Section 4.2.3 of the MSGP, and the 
Laboratory has met the conditions of this section. In addition, the location inspected is an 
ephemeral drainage and no surface water was evident during the inspection. 
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(f) Pollution Prevention. Pollution prevention is addressed through the SWPP Plans, SOP 2.01, 
the Surface Water Assessment Team and BMP Installation Team. A comprehensive BMP 
Installation, Inspection and Maintenance Program has been implemented at the Laboratory to 
support the SWMU/SWPP Plan. Section 4.2.7.2.1.5 ofthe MSGP (Routine Facility Inspections), 
requires that periodic inspections be conducted and that tracking and follow-up procedures be used 
to ensure that appropriate actions are taken in response to the inspections. Contractor support has 
been provided to assure that BMPs are inspected and maintained as required by the MSGP. BMPs 
in the SWMU/SWPP Plan are inspected at a minimum frequency of quarterly and/or after 0.5'' rain 
events. 

II. Storm Water Industrial General Permit, Pollution Prevention Plan- CHECKLIST 

(1) Description of Potential Pollutant Sources- Overall Rating "Marginal" 

The Laboratory disagrees with this rating. This section of the inspection checklist appears to cover 
MSGP Storm Water Pollution Prevention Plan requirements regarding a site map (4.2.2), the name of 
the nearest receiving water (4.2.3) and a summary of potential pollutant sources (4.2.4). 

Summary of Potential Pollutant Sources. Section 4.1.1 states the SWPP Plan must "IdentifY potential 
sources of pollution which may reasonably be expected to affect the quality of storm water discharges 
from your facility. " Section 4.2.4 states " ... identifY each separate area at your facility where 
industrial materials or activities are exposed to storm water. . . . For each, separate area identified, 
the description must include: 4.2. 4.1 Activities in Area. A list of activities (e.g., material storage, 
equipment fueling and cutting steel beams); and 4.2.4.2 Pollutants. A list of the associated 
pollutant(s) or pollutant parameter(s) for each activity" that includes "significant materials that have 
been handled, treated, stored or disposed in a manner to allow exposure to storm water between the 
time of three (3) years before being covered under this permit and the present." 

SWMU 1-002 is identified in the SWMU/SWPP Plan as a potential source of pollution that may 
reasonably be expected to affect storm water quality. The site-specific form for this SWMU identified 
Pu-238 and Pu-239 as the contaminants of potential concern (COPCs) and additional potential 
pollutants were identified in the narrative of the section 3.2 of the site-specific form. No significant 
materials have been handled at this SWMU for over 30 years when the treatment plant disposal line 
was removed in the mid-1960s. No activities have taken place since cleanup activities were 
undertaken in 1966 and again in 1976-77. Accordingly, SWMU 1-002 is currently inactive. The 
approximate SWMU boundary is shown on the site map. 

In general, the potential pollutants or COPCs for SWMUs in the SWMU/SWPP Plan were identified 
using two sources: (1) the 1997 Site-Wide Environmental Impact Study data tables provided by ESH-
20, and (2) site-specific sample data obtained from the Environmental Restoration Project when 
available. The data tables were then compared to background data concentrations and those 
contaminants with a value >I OX background are listed in Section 3.2 of the site-specific plan for each 
SWMU. The values were identified as potential sources of pollution that may reasonably be expected 
to affect the quality of storm water discharges. 
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Site Map/Receiving Water. It is the Laboratory's opinion that the Site Map included in the SWPP 
Plan meets the permit requirements of Section 4.2.2. The site map provided in the SWPP Plan for 
SWMU 1-002 shows: 1) 1O-ft. contour intervals using the 1983 North American Datum Projection 
and Grid Ticks; New Mexico State Plane Coordinate System; Central Time Zone (Transverse 
Mercator); flow direction and the outline of an approximate drainage area can be easily determined 
using the rule ofV's for contour maps; 2) Acid Canyon as the receiving surface water body; and 3) the 
location of potential pollutant sources are shown by the SWMU boundary denoted in red. Since BMPs 
had not been installed by the time of the inspection, they were not depicted on the map. The map also 
did not depict the location of municipal storm water outfalls (i.e., culvert and drainage swale owned by 
Los Alamos County) or a County permitted non-storm water discharge. 

The following improvements, however, have been made to the site map, as a result of the inspection: 
1) arrows have been plotted depicting the direction of storm water flow (down hill); 2) all drainages 
in the area have been labeled including South Fork Acid Canyon, Acid Canyon and Pueblo Canyon; 
3) recently installed BMPs have been plotted on the site map; and 4) the location of the County storm 
water culvert, drainage swale and the County NPDES permitted outfall from the Aquatic Center are 
plotted. These improvements can be reviewed on the modified Site-Specific Form for SWMU 01-002 
(see Enclosure 5). 

(2) Description of Appropriate Measures and Controls: Overall Rating of" Unsatisfactory". 

The Laboratory disagrees with this rating. This section of the permit checklist appears to cover the 
SWPP Plan requirements for describing structural and non-structural Storm Water Controls (Section 
4.2.7), Maintenance (4.3) and Non-Storm Water Discharges (4.4). 

Structural BMPs (4.2.7.2.2). As previously described, the Laboratory implemented a systematic 
approach, Standard Operating Procedure (SOP) 2.01, to evaluate and identify SWMUs that have the 
potential to affect storm water quality and to implement control measures, as appropriate. 
Specifically, field teams from the Water Quality and Hydrology Group (ESH-18) or the 
Environmental Restoration Project (ER) evaluated the field conditions to determine the potential for 
erosion or sediment migration. Photographs were taken to help document the field characteristics at 
the sites. Field information collected from each site included a description of the physical site 
setting (e.g., mesa top, bench setting, floodplain or canyon drainages); the canopy and ground 
cover; the steepness of a slope; the runoff factors and run-on concerns; and the effectiveness of any 
existing BMPs. This information was used to determine the erosion potential for each SWMU, 
which was then utilized by the SWAT to recommend implementation of surface water corrective 
actions (e.g., BMPs). 

Although SWMU 01-002 had a high erosion potential due to its site setting, steepness, runoff 
termination point and run-on concerns, the SOP 2.01 assessment observed no erosion since the drainage 
was flowing mostly over local "bedrock." A review of the status for corrective action at SWMU 01-002 
revealed an ER proposal of "No Further Action" (NFA) on 4/12/1996 based on (NFA Criteria 5) -"The 
site has been characterized or remediated in accordance with current applicable state and/or federal 
regulations, and the available data indicate that contaminant pose an acceptable level of risk, assuming 
current or projected land use." A follow-up site visit determined that sediment packages within the 
drainage appeared stable. 
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NMED, however, did not take action on the proposed NF A, and in early 2000, NMED and the ER 
Project conducted additional sampling within the South Fork Acid Canyon drainage. As a result of 
this additional sampling, higher levels of plutonium were found in certain areas ("hotspots") than were 
originally reported. As a result of the ER proposal for NFA and the SWAT evaluation, the SWPP Plan 
for SWMU 01-002 did not mention or propose BMPs and instead incorporated the proposed ER 
"hotspot" removal. ER is currently scheduled to clean up hotspots in the fall of2001 to DOE ALARA 
(as low as reasonable achievable) levels, at a cost of approximately $1.0 million. 

To address recent NMED and public concerns until hotspot removal is completed, the SWAT met on 
April 17, 2001, and recommended the implementation of BMPs (jute matting) for the sediment 
packages within the drainage with the highest levels of plutonium. The NMED inspection occurred on 
April 26, 2001, and the jute matting was installed on the site on May 8, 2001. Approximately 150 
linear feet of channel bank sediments were covered. Richard Powell of the NMED/SWQB was 
notified ofthe installation on May 15, 2001(see Enclosure 6). 

Maintenance (4.3). Section 4.3 of the MSGP requires that all BMPs identified in the SWPP Plan "be 
maintained" in effective operating condition." As described above, BMPs were recently installed at 
SWMU 01-002 because hotspot removal had taken longer than expected. As previously described, the 
Laboratory has a comprehensive BMP maintenance program, including the BMP Installation, 
Inspection and Maintenance Program, requiring inspections at least quarterly and after 0.5 inch rain 
events. In addition, the Laboratory has developed a BMP guidance document to cover, inter alia, 
maintenance of BMPs. This SWMU will be inspected and maintained in accordance with permit 
requirements and Laboratory guidelines until the site has been remediated and stabilized. 

Non-Structural BMPs (4.2.7.2.1). The Laboratory believes that certain non-structural BMPs are not 
applicable to inactive SWMUs, where no activity is occurring (e.g., no possibility of spills or other 
activity such as storage, loading, unloading or transportation of materials, or equipment maintenance, 
as described in the MSGP). To the extent applicable, non-structural BMPs are addressed in Section 
3.5 (Baseline BMPs) ofthe SWMU/SWPPP, which includes Good Housekeeping, Preventive 
Maintenance, Inspections, Spill Prevention and Response and Employee Training. When facility or 
ER personnel are actively characterizing, remediating or otherwise disturbing a SWMU, these Baseline 
BMPs are activated. The ESH-ID Process (a Laboratory requirement) is a computer-based method for 
notifying subject matter experts of proposed activities. Once a proposed activity at a SWMU 
completes the ESH-ID Process, Baseline BMPs are activated. 

Non-Storm Water Discharges (4.4). We believe that this requirement requires the Laboratory to 
evaluate all of the storm water discharges from Laboratory outfalls for the presence of non-storm 
water, which the Laboratory has done. The particular SWMU inspected, however, is located off 
Laboratory property and on County property. The drainage area does have a non-storm water 
discharge from the County that impacts the SWMU. The County Aquatic Center has a NPDES 
permitted discharge of swimming pool water that is periodically released into the storm water drainage 
that bisects the SWMU. Although this is not a Laboratory outfall, the County discharge has been 
noted in the SWPP Plan and the discharge pipe has been added to the site drainage map. 
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From 1992-1995, the Laboratory conducted the "Waste Stream Characterization Project" at all 
Laboratory operations to verify pipe connections and to identify any non-storm water discharges that 
mingle with storm water. For storm water outfalls located on Laboratory property, the Laboratory has 
conducted the required non-storm water discharge evaluations and prepared the required certifications 
appropriate for the eighteen site-specific SWPP Plans. For the SWMU/SWPP Plan, Section 3.7 of the 
Plan describes the process for identifying non-storm water discharges at SWMUs and the information 
is recorded on each site-specific form. 

The Laboratory has a well defined, working procedure to describe, recommend and implement 
appropriate measures and controls at its industrial sites. An overall rating of"Unsatisfactory" for the 
Laboratory's procedure for describing appropriate measures and controls is not warranted for the entire 
SWMU/SWPP Plan. 

(3) Annual Site Compliance Evaluation Report: Overall Rating of"Unsatisfactory". 

The Laboratory disagrees with this rating. The SWPPP requirements regarding Comprehensive Site 
Compliance Evaluations are covered under Section 4.9. of the MSGP. No support was provided for an 
"Unsatisfactory" evaluation for this requirement. The Laboratory is meeting the conditions of Section 
4.9. Specifically, qualified personnel at the Laboratory have conducted comprehensive yearly 
inspections at "all areas where industrial materials or activities are exposed to storm water," including 
SWMUs, as provided in section 4.9.2. This also includes inspecting BMPs to ensure that they are 
operating correctly and are effective in preventing impacts to receiving waters. Section 4 of the 
SWMU/SWPP Plan (Site Compliance Evaluation) outlines a procedure for completing the annual 
inspection. Last year the annual compliance evaluation was completed on September 28, 2000, and 
included SWMU 1-002 (see Enclosure 7). The SWMU/SWPPP was modified in October 2000 to reflect 
the findings of the Compliance Evaluation and the impacts of the Cerro Grande Fire as required by 
Section 4.9.3 and 4.10 ofthe MSGP. All other follow-up actions related to BMPs have been completed 
and other report recommendations are currently being implemented. 

Due to the development of an enhanced BMP Operation and Maintenance Program during the past year, 
the Laboratory anticipates the completion of more detailed Compliance Evaluation Reports for the 
SWMU/SWPP Plan in the future. 

III. Further Explanations 

(1) Introduction, Page 1, 2"d paragraph, states in part: "the inspection involved a review of only 
one SWMU (although the findings likely apply to other similar areas)" and "The land upon 
which this SWMU is located has been deeded to Los Alamos County." 

Although the Laboratory disputes the findings at the one SWMU inspected, we strongly disagree that the 
findings apply to the Laboratory's entire Storm Water Permit Program for its industrial activities. As 
previously discussed in Part I (1), the Laboratory has a comprehensive storm water program, with SWPP 
Plans for all its industrial activities. Furthermore, SWMU 1-002 is unique in that it is located off 
Laboratory property and has been remediated on several separate occasions. 
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(2) Introduction, Page 1, 4th paragraph, states in part: " ... SWMU 1-002 could, and perhaps 
should, be addressed as a land application area or open dump under Sector L since the discharge. 
w_hich created this SWMU appear to he the result of "industrial activity". 

The Laboratory has correctly identified all of its industrial activities, including SWMUs. While we 
agree that the discharges that created SWMU 1-002 "appear to be the result of industrial activity," 
we disagree that SWMU 1-002 is a "land application area or open dump under Sector L." Since this 
SWMU has been listed in the RCRAIHSW A Permit as having the potential to release hazardous 
constituents, it has been appropriately listed under the "industrial category" of"hazardous waste 
treatment, storage or disposal facilities" operating under the RCRA Permit. Sector K applies to 
hazardous waste TSD facilities. See 40 CFR 122.26(b)(14)(iv) and MSGP. Sector L applies to 
storm water discharges associated with industrial activities from landfills, land application sites, and 
open dumps. Land application areas and open dumps are defined in 40 CFR Parts 257 and 258. 
This SWMU meets the RCRA definition of a "SWMU" and does not meet the definition of a land 
application area or open dump. 

(3) Storm Water Pollution Prevention Plan (SWPPP), Page 2, states in part: " ... the site map 
does not include ... " 

The Laboratory disagrees that the site map does not meet the requirements of the MSGP. As 
described above in Part II (1), the MSGP requirements regarding the site map have been met. 

(4) Storm Water Pollution Prevention Plan (SWPPP), Page 2, states in part: "Although the 
SWPPP indicates that this site is inactive, it is an active SWMU which is not isolated or 
revegetated. " 

The Laboratory disagrees that this SWMU is active. No significant materials have been handled at 
this SWMU for over 30 years when the treatment plant disposal line was removed in the mid-1960s. 
No activities have taken place since cleanup activities were undertaken in 1966 and again 1976-77. 
None of the activities described in the MSGP requirement of identifying pollutant sources currently 
occur at this SWMU, such as the storage, loading, unloading or transportation of materials, or 
equipment maintenance (Section 4.2.4.2). Furthermore, EPA recognized that SWMUs may be 
inactive until the completion of corrective action measures. See 55 FRat 48012 (Nov. 16, 1990). 

No additional activities will occur at this SWMU until the fall of2001 when ER will conduct 
hotspot soil removal. At that time, ER will develop a site-specific SWPP Plan developed for the 
proposed activity that will ensure that appropriate measures and controls are in place. Although 
there is no requirement in the MSGP for the site to be "isolated" or "revegetated," once the site is 
remediated, the Laboratory will stabilize the site, as appropriate. 
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(5) Storm Water Pollution Prevention Plan (SWPPP)- Part 4.1.1 -Description of Potential 
Pollutant Sources; Page 2, states in part: tt ... the SWPPP does not appear to identify all 
pollutants or pollutant parameters (Le., total suspended solids ...• " 

See response in Part II (1 ). The Laboratory has identified the pollutants of concern that may 
reasonably be expected to affect storm water. Furthermore, the Laboratory conducts benchmark 
sampling at its monitoring stations for the associated benchmark parameters for the appropriate 
downstream Sectors. 

(6) Storm Water Pollution Prevention Plan (SWPPP)- Part 4.1.1 -Description of Potential 
Pollutant Sources: Page 2, states in part: u •• • LANL did not obtain MSGP coverage until the 
2nd quarter of the 4th year of the permit, the permittee should have conducted, or attempted to 
conduct, required tAnalytical Monitoring' during the 3'd & ~h quarters of the 41

h year of the 
permit and reported the results of these analyses" on DMRs. 

The Laboratory has had appropriate permit coverage for its industrial storm water discharges since 
1993. The Laboratory originally received coverage under the Baseline General Permit to discharge 
storm water associated with Industrial Activity in August of 1993 (NMROOA384). In 1995, the EPA 
proposed to cover all industrial storm water discharges under a Multi-Sector General Permit. The 
EPA gave permittees the option of either continuing coverage under the Baseline Permit or . 
transferring coverage to the Multi-Sector General Permit. The Laboratory opted to continue coverage 
under the baseline general permit, which was administratively extended in 1997, and continued until 
December 1998. The Laboratory obtained coverage under the 1995 Multi-Sector General Permit in 
December 1998 (NMR05A509 and NMR05A532). The Laboratory received coverage under the 
reissued Multi-Sector Permit on December 23,2000 (#NMR05A734 and #NMR05A735). 
Accordingly, the Laboratory has always had the appropriate permit coverage for its industrial 
discharges. 

Since the time of the station instrumentation in lower Pueblo Canyon (E060), the Laboratory was 
not able to collect a sample until a storm event in October 2000 produced adequate runoff. A DMR 
was submitted last year on March 28th to document the status of station E060 discharges. A DMR 
for the October 2000 flow event is attached for your review (see Enclosure 8). 

(7) Storm Water Pollution Prevention Plan (SWPPP)- Part 4.1.1 -Description of Potential 
Pollutant Sources: Pages 2-3. The narrative provided specific comments regarding 
analytical monitoring, Discharge Monitoring Reports (DMRs) and representative outfalls. 

The Laboratory disagrees with these comments. The monitoring requirements applicable to the 
Laboratory are in MSGP Section 5 ("Monitoring Requirements and Numeric Limitations") and 
Section 6 sector-specific requirements. To meet the monitoring requirements, the Laboratory is 
operating storm water monitoring stations at its operational sites and in the canyons entering and 
leaving the Laboratory. Specifically, an automated telemetry based monitoring system has been 
installed to collect surface water samples at 69 monitoring stations located throughout and off 
Laboratory property. The Laboratory has collected storm water samples from regulated discharges 
since 1993, including approximately 96 samples for the three monitoring quarters durinK 2000,. and 
has submitted timely Discharge Monitoring Reports (DMRs) on March 28, 2001. 
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Monitoring/or Inactive SWMUs. Most of the SWMUs in the SWMU/SWPPP are located in 
remote, inactive areas that are unstaffed. That is, approximately 165 SWMUs (with potential to 
adversely impact surface water quality) are in remote locations across 43 square miles of 
Laboratory property, where it would be virtually impossible and extremely resource intensive to 
meet the sampling or visual requirements at each SWMU. 

The MSGP, however, allows a waiver ofthe visual monitoring and benchmark monitoring 
requirements where the monitoring at inactive and unstaffed sites is not feasible, as long as the 
"facility" remains inactive and unstaffed. "Facility" is defined as "any NPDES point source or any 
other facility or activity" subject to NPDES regulation, which includes a SWMU. The waiver is 
intended to apply where the lack of personnel and locational impediments hinder the ability to 
conduct the sampling or visual examination, such as the ability to meet the time and representative 
rainfall sampling specifications. MSGP Sections 5 .1.1.4 and 5 .1.2.3. 

The Laboratory believes that the waiver applies to these inactive SWMUs, but also wants to 
conduct storm water monitoring so that it has information to determine the effectiveness of BMPs in 
controlling contaminants. As set out the SWMU/SWPP Plan, therefore, the Laboratory monitors 
storm water discharges utilizing its automated monitoring stations. For inactive SWMUs, the 
gauging stations are installed at drainage confluences within the Laboratory's major canyon systems 
to monitor storm water runoff from SWMUs. This approach provides monitoring support on a sub
watershed or aggregate scale to provide information required by the Storm Water Permit. For its 
active industrial sites, the stations are located closer to the regulated activity. 

The analytical suites for the monitoring include all Benchmark Parameters required by the MSGP 
for each Sector. Analytical monitoring results obtained from storm event samples are submitted on 
Discharge Monitoring Reports as required by Section 7- Reporting of the MSGP. The Laboratory's 
Environmental Surveillance Program may also collect samples at these locations to assess the 
impact of other analytical parameters, as required by DOE Order 5400.1 

EPA Briefings. The Laboratory first presented this watershed monitoring approach for its inactive 
SWMUs to EPA Region VI in July 1999. The EPA representatives at the meeting fully supported 
this approach. In addition, after the Cerro Grande Fire, EPA requested that the Laboratory provide 
information regarding modifications made to SWPP Plans covering areas impacted by the frre. The 
Laboratory therefore met with EPA in November 2000 and provided the requested information, 
including the modified SWPP Plan for SWMUs (see Enclosure 9). On April12-13, 2001, EPA 
representatives Everett Spencer and Diana McDonald visited the Laboratory to.evaluate actions 
taken in response to the Cerro Grande Fire in order to assure compliance the Laboratory's NPDES 
Storm Water Permit. It was determined that the Laboratory is currently meeting the requirements 
indicated in EPA's letter of June 14, 2000 (see Enclosure 10). 

(8) Storm Water Pollution Prevention Plan (SWPPP), Part 4.1.1- Description of Potential 
Pollutant Sources: Page 3, states in part: "The permittee has not conducted any of the 
required quarterly visual examinations ... " 

As set out in (7), the Laboratory believes that the waiver provisions for visual monitoring also apply 
at its inactive SWMUs because it would be virtually impossible and extremely resource intensive to 
attempt visual monitoring at 160 SWMUs over 43 square miles- whenever there is a storm event. 
However, the Laboratory believes it is important to collect information in order to determine the 
effectiveness of controls in preventing potential contaminants from migrating off Laboratory 
property. Accordingly, the field personnel will conduct visual monitoring of storm water collected 
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at the 69 gauging stations located throughout the Laboratory. The Laboratory has added a section to 
the "Surface Water Sampling Field Sheet" for field personnel to complete when collecting sample 
bottles at gauging stations after storm events (see Enclosure 11). Information recorded will 
document all observations that are required under Section 5.1.1.2 ofthe MSGP. The completed 
field sheets will then be maintained onsite with SWPP Plans as required. 

(9) Storm Water Pollution Prevention Plan (SWPPP), -Part 4.2. 7- Description of 
Appropriate Measures and Controls, Page 4, Narrative paragraph 3 states in part, "there has 
been no implementation/installation of structural or non-structural BMPs .... " 

See response in Part II (2) and Part I (1). 

(10) Storm Water Pollution Prevention Plan (SWPPP), -Part 4.2.7- Description of 
Appropriate Measures and Controls, Page 4, Narrative paragraph 4 states in part, "the 
required, signed non-storm water evaluation certification and evaluation is not included." 

See response in Part II (2). We believe that the MSGP requirement regarding a non-storm water 
certification applies to the Laboratory's discharges, not those owned by the Los Alamos County. 

(11) Storm Water Pollution Prevention Plan (SWPPP), -Part 4.9 -Annual Site Compliance 
Evaluation Reports, Page 4, Narrative paragraph 1 states in part, "You must conduct 
facility inspections at least once per year." 

See response in Part II (3). 
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IFRAT Risk Model: Purpose. Construction, and Results 

The Cerro Grande Fire near Los Alamos, New Mexico, USA burned over 43,000 
acres of mainly forested land in and around Los Alamos National Laboratory 
(LANL) and the town of Los Alamos. The fire destroyed vegetation in the area, 
which directly increases the potential for flooding in Los Alamos area canyons. 
These floods may transport legacy contamination and chemicals (including 
radionuclides) from burned areas to potential receptors down the watershed. The 
purpose of the risk assessment is to characterize potential risk to the public and 
to the environment associated with flooding. A secondary goal was to 
understand whether any identified risks are related to current or past operations 
at LANL. The assessment focuses on evaluation of long term effects (years) of 
post-fire floods. Risks associated with chronic exposures would be higher than 
risks associated with short term exposure, so evaluation of chronic risk should 
reveal any pathway with a potential for risk from short-term exposure. 

The risk assessment models potential risks to people using concentrations of 
chemicals and radionuclides measured in ash, sediment, groundwater, and 
surface water. Sampling and analysis of surface water (including storm water), 
groundwater, sediment, soils, crops, fish and wildlife in the areas that might be 
affected by floods was conducted from June 2000 to March 2001 by numerous 
agencies. Sampling is expected to continue over the next few years. 

- ---............ -- ;,;, 

The IFRA T risk model is a spreadsheet-based analytical model that uses 
equations to calculate risk for various exposure scenarios. Exposure scenarios 
describe the media and pathways of exposure (for example, ingestion of well 
water). The model calculates potential risk values by analyte and exposure 
pathway for metals, organic chemicals, and radionuclides. Each pathway has an 
equation; the values for terms in the equation may change depending on whether 
the calculation is for a child, an adult, a maximally exposed person or a person 
with average exposure. 

Residential, recreational, and irrigation exposure scenarios have been developed 
for post-fire exposure to soil, sediment, and water that contain elevated 
concentrations of metals, radionuclides, and organic chemicals. The scenarios, 
media (soil, sediment, water, plant, animal, and fish) and exposure pathways for 
each scenario are summarized in Table 1. The resident was located in Lower Los 
Alamos Canyon in the area directly downstream of possible post-fire effects. The 
Los Alamos Canyon watershed was also one of the most heavily impacted 
drainages by the Cerro Grande fire. 
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T bl 1 E a e xposure scenanos considere d" h m t e IFRAT Risk M ode I 
Scenario Medium Pathwcty 
Resident Sediment (Lower Los Incidental ingestion 

Alamos Canyon) Dermal contact 
External gamma 
Inhalation of dust 
Inhalation of vapors* 

Water (alluvial Drinking water 
groundwater in Lower Dermal contact 
Los Alamos Canyon) External gamma* 

Inhalation 
Plants (predicted) Ingestion of home grown produce 
Animals (predicted) Ingestion of home raised livestock 

Recreational Water (Rio Dermal contact while swimming/wading 
Grande/Cochiti Incidental ingestion while swimming/wading 
Reservoir) External gamma while swimming/wading* 
Fish (Cochiti Reservoir) Ingestion of fish 

Irrigation Soil (predicted) Incidental ingestion 
Dermal contact 
External gamma 
Inhalation of dust 
Inhalation of vapors* 

Plants (predicted) Ingestion of home grown produce 
Animals (predicted) Ingestion of home raised livestock 

*Pathways not considered in this risk assessment 

Where possible, actual measured values from the media were used in the risk 
assessment. However, the equations for concentrations of chemicals and 
radionuclides in plants and animals used predicted concentrations based on 
published ratios of soil to plant or meat concentrations. Concentrations in fish 
tissue were measured directly. For the irrigation scenario, a predicted soil 
concentration was calculated based on an estimated Rio Grande concentration. 
The estimated Rio Grande concentration was calculated based on the 
concentration of metals, organic chemicals, and radionuclides in storm water 
samples collected in side canyons near the Rio Grande. Concentrations in storm 
water in the canyons near the Rio Grande were adjusted by a mixing factor that 
represented the ratio of peak flow in the side drainage to the minimum flow in the 
Rio Grande. These predicted Rio Grande concentrations were used to provide a 
more complete list of analytes compared to the measured Rio Grande 
concentrations. The irrigation scenario was developed to assess possible 
adverse health effects on people using irrigation water containing elevated 
concentrations of metals, organic chemicals, and radionuclides from floods 
following the fire. For this scenario, it was assumed that the amount of each 
analyte was transferred from one foot of irrigation water to the soil and it 
remained there for 30 years; this assumption results in the model using 
concentrations as high as could possibly be expected to occur. 



The IFRAT risk model calculates intake through each exposure pathway 
separately and sums total intake to compare against information on toxicity. 
Exposure is calculated from estimates of the intake from contact with the media. 
For an example, the equation to calculate chemical exposure from plant ingestion 
is shown in Figure 1. Most of the values for parameters in the equation came 
from exposure factors developed by US EPA. 

Figure 1. Plant Ingestion Equation 

Intake (mg/kg-day) = Exposure Values -
(C x TF x IR x Fl x EF x ED x CF} 

AT 
Child Adult 

CTE RME CTE RME 
C = Chemical concentration in soil (mg/kg) Site- Site- Site- Site-

specific specific specific specific 
TF = plant - soil transfer factor or concentration Chemical Chemical Chemical Chemical 
ratio (mg/kg plant (fresh weight] per mg/kg soil) -specific -specific -specific -specific 
IR =Plant ingestion rate 
(g-food/kg-body weighVday) 
Homegrown Fruits & Vegetables (as consumed] 1.2 13.6 1.2 13.6 

Fl = Fraction of plants ingested that are grown in 1 1 1 1 
contaminated area 
EF =Exposure frequency (days/year) 350 350 350 350 
ED= Exposure duration (years) 6 6 9 30 
CF = units conversion factor 0.001 0.001 0.001 0.001 
AT= Averaging time (period over which 
exposure is averaged - days) 

Noncarcinogenic effects 2190 2190 3285 10950 
Carcinogenic effects 25550 25550 25550 25550 

The IFRA T risk models were designed to be protective of public health. If a high 
chemical exposure causes an effect, it was assumed a low exposure also caused 
an effect. Because of the limited sample size, the maximum measured 
concentration was used. It was assumed that a resident is exposed all day, every 
day for 30 years, at the place where the maximum concentration of each metal, 
organic chemical, and radionuclide was measured. 

Standard Environmental Protection Agency (EPA) default parameter values were 
used in the exposure scenarios, when available. These values are consistent 
with the objective of estimating risk under conditions of reasonable maximum 
exposure. Where EPA default parameters are not available, professional 
judgment has been used in selecting protective values from other publications or 
setting scenario-specific assumptions. Exposure parameters were selected to 
represent the reasonable maximum exposure (RME~ and the central tendency 
exposure (CTE). The RME represents the 90th to 95 percentile and the CTE 
represents the average value. Risks were calculated to both adults and children. 
Exposure parameters used in the IFRAT risk model are given in Table 2. 



Table 2. Exposure Parameters 

Exposure Parameters Adult Adult Child Child 
RME CTE RME CTE 

soil inQestion rate (mQ soil/day) 200 50 400 100 
fraction of soil from 1 0.5 1 0.5 
contaminated source 
surface area for contact 5800 5000 4700 4300 
(cm2/event) 
soil to skin adherence factor 0.2 0.07 0.2 0.07 -
(mQ/cm2) 
inhalation rate (m3/day) 20 15.2 8.3 8.3 
drinking water ingestion rate 3 2 1.5 0.74 
(I/ day) 
SA for contact, bathinQ (cm2) 23000 20000 8450 7310 
exposure time for bathing 0.75 0.17 0.75 0.17 
(hours/event) 
homegrown fruit & veg ingestion 13.6 1.2 13.6 1.2 
rate (g/kQ bw/dav) 
fraction plants from 1 1 1 1 
contaminated area 
uptake rate of feed by animal 50 25 50 25 
(kg/day) 
uptake rate of soil by animal 0.5 0.5 0.5 0.5 
(kg/day) 
homegrown meat ingestion rate 3.4 0.6 3.4 0.6 
(Q/kg bw/day) 
fraction of meat from 1 1 1 1 
contaminated area 
exposure frequency (days/year) 350 350 350 350 
exposure duration (years) 24 9 6 6 
body weight (kQ) 70 70 15 15 
Averaging time 10950 3285 2190 2190 
(noncarcinoQens) rdaysl 
Averaging time (carcinogens) 25550 25550 25550 25550 
[daysl 
exposure time 3 1 3 1 
swimming/wading (hrs/event) 
exposure duration (swimming) 24 9 14 14 
years 
exposure frequency for s/w 64 32 24 12 
(events/year) 
water ingestion rate (swimming, 0.05 0.05 0.05 0.05 
1/hr) 
body weiQht for swimminQ (kQ) 70 70 45 45 
Averaging time s/w 10950 3285 5110 5110 
(noncarcinogens) 
LANL specific PEF (m3/kq) 1E+07 1E+07 1E+07 1E+07 
fish inQestion rate (kQ/yr) 44.1 13.5 9.45 2.9 



The potential human health impacts are measured in several ways. 
Noncarcinogenic effects, such as kidney damage, are evaluated by a comparison 
of the concentration dose to the reference dose. The reference dose is the dose 
considered low enough to cause no effect. The dose predicted by the model is 
divided by the reference dose to generate a hazard quotient, which should be 
less than or equal to one. Chemical carcinogens and radionuclides are multiplied 
by a factor to produce an incremental cancer risk associated with the dose 
predicted by the model. Because the model predicts an increment of risk 
associated with each unit of carcinogen or radionuclide, US EPA has set a range 
of risk that it does not consider to be significant additional risk to an individual. 
This risk range is 10-6 (1 in 1 ,000,000) to 104 (1 in 10,000). For brevity in the 
results section we use scientific notation for risk values (1 E-06 = 1 in 1 ,000,000; 
1 E-05 = 1 in 1 00,000; 1 E-04 = 1 in 1 0,000; 1 E-03= 1 in 1 ,000). 

RESULTS 

The risk results from the I FRAT risk model for the three scenarios are 
summarized in Table 3. The risk values for the resident and the irrigation 
scenarios are greater than 1 E-04 and all of the hazard quotients are greater than 
1. However, the calculated risk and hazard values are generally not different from 
the relevant pre-fire values. Thus, there is no substantial change in potential 
adverse, chronic health effects as a result of the Cerro Grande fire. Tables were 
created to evaluate the analytes and pathways that contribute to these calculated 
risks. 

T bl 3 S a e f . k ummary o ns f h IFRAT resu ts or t e exposure scenanos 
Scenario Radiological Chemical risk Chemical 

risk hazard (child) 
CTE RME CTE RME CTE RME 

Irrigation - background only 1E-04 6E-04 1E-04 3E-03 7 45 

Irrigation 1E-04 6E-04 1E-04 3E-03 7 46 

Resident8 
- background only 1E-04 7E-04 2E-04 3E-03 12 58 

Resident8 
- pre-fire 1E-04 6E-04 2E-04 2E-03 10 46 

Residents - post-fire 1E-04 7E-04 2E-04 3E-03 14 66 

Recreational 1E-07 SE-06 oo OD 2 

a resident equals 6 years' exposure as a child plus 24 years' adult exposure 
b no chemical carcinogens were detected in Rio Grande water or Cochiti fish 

The following tables provide results for each receptor. These tables also give 
risk values for the average and maximally exposed resident (the resident is the 
sum of the child and adult risk for a scenario). These tables provide the values 
corresponding to the graphs in the presentation at the July 25, 2001 meeting, as 
well as additional information breaking down potential risk by pathway. 

6 



The table below shows that there is not a substantial change in overall 
radiological risk from background to post-fire conditions. 
Overall radi cal risk values: 

Background 
Pre-Fire 
Post-Fire 

6.9E-04 
6.2E-04 
7.0E-04 

1.2E-04 
1.3E-04 
1.4E-04 

The radiological risk is dominated by the contribution from strontium-90, Thorium-
228, and cesium-137. 

Radiological risk for three of the radionuclides (does not account for 100% of the 
total risk from radionuclides) 

adult_RME adult_CTE child_RME child_CTE res RME res CTE 

Cs-137 
Sr-90 
Pu-239 

Radionuclide 
Strontium-90 
Thorium-228 
Cesium-137 
Uranium-238 

9.9E-05 1. 7E-05 2.5E-05 1.1 E-05 1.2E-04 2.9E-05 
1.9E-04 6.4E-06 4.7E-05 4.2E-06 2.4E-04 1.1 E-05 
3.3E-06 2.8E-07 8.9E-07 1.8E-07 4.2E-06 4.6E-07 

Background Pre-Fire Post-Fire 
2.3E-04 1.3E-04 1.9E-04 
2.1E-04 2.1E-04 2.1E-04 
3.9E-05 7.9E-05 9.9E-05 
1.2E-05 1.2E-05 1.4E-05 

Plutonium-238 1.2E-08 9.9E-08 7.2E-08 

Plant ingestion, meat ingestion, and external exposure are the dominant 
pathways for radiological risk both before and after the fire. 

Post-Fire Radiological risk by pathway 

adult_RME adult_CTE child_RME child_CTE res RME res CTE 

Plant 
Meat 
External 

2.1 E-04 7 .OE-06 5.3E-05 4.6E-06 2. 7E-04 1.2E-05 
3.2E-05 1.1 E-06 7.9E-06 7.3E-07 4.0E-05 1.8E-06 
2.9E-04 7.1 E-05 7.3E-05 4.8E-05 3.7E-04 1.2E-04 

Non-radiological risk is at similar levels pre-fire and post-fire. 

Non-rad 

Background 
Pre•Fire 
Post-Fire 

2.3E-03 1.1 E-04 6.6E-04 1.0E-04 3.0E-03 2.1 E-04 
1.8E-03 9.9E-05 5.1 E-04 9.3E-05 2.3E-03 1.9E-04 
2.5E-03 1.3E-04 7.1 E-04 1.1 E-04 3.2E-03 2.4E-04 



Non-radiological risk is due primarily to arsenic, which is found at similar levels 
before and after the fire. Dioxins also contribute to the post-fire non-radiological 
risk, but dioxin concentrations were not measured at this site before the fire. 

Non-radiological RME risk by chemical 

BackQround Pre-Fire Post-Fire 
arsenic 2.3E-03 1.8E-03 2.5E-03 
TCDD equivalents No analysis No analysis 4.2E-05 
chromium (VI) 1.1E-06 1.5E-OF 2.1E-05 
beryllium 1.0E-07 1.0E-Ot 9.5E-08 
risk total 2.3E-03 1.8E-03 2.5E-03 

The plant ingestion pathway makes up most of the non-radiological cancer risk. 

Non-radiological risk by pathway 

adult_RME adult_CTE child_RME child_CTE 

Soil 0% 0% 2% 2% 
Dust 1% 5% 1% 9% 
Plant 89% 58% 79% 43% 
Meat 3% 2% 2% 2% 
Drinking Water 7% 34% 14% 43% 
Sk" , , . ' 0% 1% 1% 2% 10 . . "'": 

The hazard index (the sum of the individual hazard quotients) changes 
substantially from pre-fire to post-fire conditions. 

Non-radiological Hazard Index 

adult_RME adult_CTE child_RME child_CTE 

Background 
Pre-Fire 
J=!gst~Fi.r:e. 

41 
32 
47 

9 
7 

10 

58 
46 
66 

12 
10 
14 

Manganese and arsenic account for most of the non-radiological, noncancer 
hazard. The potential hazard from manganese changes substantially from pre
fire to post-fire conditions, but the potential hazard from arsenic is similar before 
and after the fire. 



Non-radiological Hazard Quotient by chemical 

Analyte Background Pre-Fire Post-Fire 
manganese 21 16 32 
~rsenic 17 13 1€ 
iron 3 2 3 
lcopper 1 1 3 
[cadmium 4 4 2 
zinc 1 1 2 
mercury_ compounds 4 3 2 
antimony 0 2 1 
selenium 1 1 1 
barium 1 1 1 

Again, the plant ingestion pathway accounts for most of the potential hazard. 

Percent of Non-radiological Hazard Index by Pathway 

adult_RME adult_CTE child_RME child_CTE 

~oil ·' 0% 0% 3% 2% . ~.; 

Dust 4% 17% 6% 31% ,,,_, 
.""·-: 

Plant 75% 40% 67% 28% 
., '•' 

Meat 5% 4% 5% 3% 
Qrinlsing_Water, 4% 18% 9% 21% 

.. ,_ ' ··'".' . ·, -»j 

Skin .: ~· 
' .~ 0% 0% 0% 0% 

In summary, the chemical and radionuclides of potential concern following the 
fire were similar to the levels seen in the Los Alamos surrounding area prior to 
the fire. The chemicals of potential concern are arsenic, manganese, mercury, 
cadmium, chromium and dioxin. However, arsenic and manganese appear to be 
the main risk drivers for the risk assessment. The primary pathway of exposure 
for arsenic and manganese is from plant ingestion. Both of these chemicals 
increased in concentration after the fire. Both arsenic and manganese are also 
naturally occurring in the State of New Mexico. 

The radionuclides of potential concern are strontium-90, cesium-137 and 
thorium-228. Of the radionuclides of potential concern for the radionuclides, 
cesium-137 is the only one that has increased in concentration since the fire. 
The primary pathways for radionuclides are plant and meat ingestion for 
strontium-90, external radiation for cesium-137 and thorium-228. 

There were changes in the concentrations of chemicals and radionuclides and 
the risk associated with these changes. This risk assessment shows that there is 
no substantial increase in overall risk as a result of the materials transported by 
floods following the fire. 



Post-Cerro Grande Flood Risk 
Assessment 

Interagency Flood Risk Assessment Team 

IFRAT 

July 25, 2001 
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Questions from the Cerro Grande 
Fire 

• Is there an increased risk from flooding 
after the CGF? If so, what kind of risk? 

• What can I do to reduce the risk? 

• Is there an increased risk from contaminant 
runoff from LANL? 



VVhatistheiFRJ\T? 

A consortium of state and federal 
organizations formed to -

• integrate communications among agencies 

• provide information on flood-related 
contamination risks from the Cerro Grande 
fire 



Participating Organizations 

• New Mexico Environment Department 

• New Mexico Department of Health 

• U.S. Department of Energy 

• U.S. Environmental Protection Agency 

• Los Alamos National Laboratory 

• U.S. Forest Service 

• U.S. Army Corps of Engineers 



IFRAT HISTORY 

• Initial planning began just after CGF 
• First IFRAT meeting July 7, 2000: 

Communications, Risk Assessment, Data 
Collection Subteams formed 

• Press Release November 21, 2000 
• Public Meeting on December 18, 2000 
• Over 20 working meetings to develop risk 

assessment and recommendations 



Cerro Grande Risk Assessment 
• Risks from chemicals and radionuclides 

present in sediment, surface water, ground 
water from increased runoff due to CGF 

• Go through process of risk assessment, then 
describe results from this risk assessment 



Other Assessments Being 
Conducted 

• CDC (acute air exposure) 
• ATSDR (acute air exposure) 
• RAC 

- Acute air exposure 
- Surface water (flooding) 

• San Ildefonso Pueblo Risk Assessment 
• Sheet of contacts & websites for other 

studies and data packages 



Assessment Focus 

• Residents in canyons draining Cerro Grande 
Fire area 

• Users of Rio Grande and Cochiti Reservoir 
(fishing, irrigation, recreation) 



Results Summary 

• Sources of concern 
• Elevated concentrations of some metals, 

radionuclides, and organic compounds 
• Developed model for assessment 

- Spreadsheet-based 
-Examined canyon resident, river user, lake 

recreation use 

• Little change in overall risk pre- to post-fire 



Conceptual Model 
• Basis for potential exposure and risk to individuals 

• Increased potential for exposure to elevated levels 
of radionuclides, metals, and organic chemicals 
- Canyons 

- Rio Grande 

- Cochiti Reservoir 

- Downstream 

• Potential health risks evaluated for several 
activities related to use of areas 



Conceptual Model 

I Source J 
Transport/transformation 

I Exposure point/area I 

I Exposure route I 

I Receptor I 



Potential sources of elevated 
radionuclides, metals, and 

organic chemicals 

- LANL activities (past and present) 

- combustion of plant material (global fallout, 
naturally occurring metals) 

- chemicals used to fight the fire 

- Los Alamos townsite discharges 

- homes and other buildings destroyed by the fire 



Potential Transport 

• Potentially contaminated media 
-soil/sediment 

- water (surface and groundwater) 

- air (particulates and dust) 

• Potential transport mechanisms 
- surface water runoff (stormwater and snowmelt) 

- air deposition 

-leaching 



Potential Transport 
• Effects of Cerro Grande Fire on migration of 

material 
- increased potential for runoff (less infiltration) 
- increased potential for erosion from higher flows 
- potential for mobilizing ash, sediments, and other 

materials that may contain elevated levels of 
radionuclide, metals, and organic chemicals 

- ash and sediment deposited in lower canyon areas, Rio 
Grande, Cochiti Reservoir, and locations further 
downstream (e.g., irrigated fields) 

• BMPs installed to inhibit migration of materials 
(see poster) 



Potential Exposure 
• Exposure pathways describe·how individuals are 

exposed to water and/or ash/sediment 
- determine potential exposure pathways 
- determine equation for dose for each pathway 
- combine pathways into scenarios such as residential, 

recreational, or combination depending on individual's 
activities 

• Equation for pathway reflects varying levels of 
exposure to different receptors (adult and child) to 
provide range of possible impacts to human 
health. 



Potential exposure pathways 
- Drinking groundwater 
- Eating crops and livestock 
- Eating native plants and wildlife 
- inhalation of dust and particulates 
- cultural uses of natural resources 
- Accidental ingestion of sediment and surface 

water 
- dermal contact with sediment and water 
- external irradiation 
- consumption of fish from Rio Grande and 

Cochiti Reservoir 



Sampling 

• What media were sampled? 
- Ash from burned areas above townsite and from 

Viveash fire 

- Sediment mixed with varying amounts of ash 

- Stormwater and suspended sediment 

- Shallow alluvial groundwater 

- Rio Grande surface water 

- Cochiti Reservoir surface water 

• Poster on sampling 



Where were samples collected? 

• Canyons above and below Los Alamos 
National Lab 

• Junction of Los Alamos Canyon and Rio 
Grande River 

• Areas along Rio Grande River 

• Cochiti Lake 

• Maps of locations on poster 



What Were Samples Analyzed 
For? 

-..} -..} 

. 21 -..} -..} -..} 

Post-Flood Sediment (Muck} I 23 -..} -..} -..} I 
7 -..} -..} -..} 

18 -..} -..} -..} 

Fish (Individual and Comoositel I 15 -..} -..} 

-..} 



What Were Samples Analyzed 
For? 

Storm Water 90 ..; ..; ..; I ..; 

Surface Water 120 ..; ..; ..; I 

Baseline Ash/Muck 21 ..; ..; ..; 

Baseline Sediment 130 ..; ..; ..; ..; 

34 ..; ..; ..; ..; 

163 ..; ..; ..; ..; 

36 I ..; ..; ..; 



Sample Collection 

• When were samples collected? 
-June 2000 to March 2001 

• Who collected samples? 
-LANL 
-NMED 

-EPA 

-USGS 
- Army Corps of Engineers 



What sample data were used in 
the assessment? 

• Cochiti Lake surface water 

• Lower LA Canyon sediment 

• Shallow alluvial groundwater (Lower LA 
Canyon) 

• Stormwater (for calculated Rio Grande 
concentrations) 

• Fish tissue data 



Supplemental Data 

• Background values for uranium and thorium 
data were used in the Lower Los Alamos 
Canyon resident scenario because they 
weren't measured in this set because they 
had shown no elevation in other sampling in 
Los Alamos canyon 

• Dioxin data came from Los Alamos weir 
(upstream) 
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Risk Assessment Approach 

• What is Risk Assessment? 
- Estimate of the likelihood that the 

concentrations of chemicals at a site will cause 
health or environmental problems 

- Based on toxicity 

- Based on exposure 

• Used to make decisions about site 



Cerro Grande Fire Risk 
Assessment 

• Exposure scenarios include residential, recreational and 
irrigation activities. 

• These scenarios are most likely for the lower canyons areas 
and downstream locations (e.g., Rio Grande and Cochiti 
Reservoir). 

• Residential exposure most intense so would have highest 
potential risk. 

• Exposed individuals included adult and child. 
• Potential risks assessed for reasonable maximum exposures 

(RME) and central tendency (average) exposures (CTE). 
• Provides a range of potential risks in attempt to cover a 

range of activity and hence exposure of people. 



Assumptions Used in Risk 
Assessment 

• concentrations of chemicals in soil and water will 
remain constant for 30 years 

• highest concentrations of chemicals detected were 
widespread 

• individual exposure for 30 years 
• residence established on ash/sediment 
• plants were grown in ash/sediment only 
• animals grazed 50% on plants in ash/sediment 
• swimmer/wader exposed to ash laden water during 

each swim 



Exposure pathways assessed 

- Ingestion of ash/sediment, shallow groundwater, crops 
and native plants growing on ash/sediment, livestock 
and wildlife feeding on plants in ash/sediment, fish 
from areas receiving ash/sediment laden surface water, 

- Inhalation of suspended dust and particulates, 

- Dermal contact with ash/sediment and water, 

- External irradiation from ash/sediment and water, 

- Irrigation of crops with water containing ash/sediment. 



Sources of exposure parameters 

• EPA exposure factors handbooks, standard default 
parameters, Risk Assessment Guidance for 
Superfund (Part A), 

• scientific literature, 

• professional judgment and common sense. 



Exposure Parameters 

Exposure Parameters adult RME adult CTE child RME child CTE 
soil ingestion rate (mg soil/day) 200 50 400 100 
fraction of soil from contaminated source 1 0.5 1 0.5 
surface area for contact (cm2/event) 5800 5000 4700 4300 
soil to skin adherence factor (mg/cm2) 0.2 0.07 0.2 0.07 
inhalation rate (m3/day) 20 1q.2 8.3 8.3 
drinking water ingestion rate (1/day) 3 2 1.5 0.74 
SA for contact, bathing (cm2) 23000 20000 8450 7310 
exposure time for bathing (hours/event) 0.75 0.17 0.75 0.17 

homegrown produce ingestion rate (g/kg bw/day) 13.6 1.2 13.6 1.2 
fraction plants from contaminated area 1 1 1 1 
uptake rate of feed by animal (kg/day) 50 25 50 25 
uptake rate of soil by animal (kg/day) 0.5 0.5 0.5 0.5 
homegrown meat ingestion rate (g/kg bw/day) 3.4 0.6 3.4 0.6 
fraction of meat from contaminated area 1 1 1 1 
exposure frequency (days/year) 350 350 350 350 
exposure duration (years) 24 9 6 6 
body weight (kg) 70 70 15 15 
Averaging time (noncarcinogens) 10950 3285 2190 2190 
Averaging time (carcinogens) 25550 25550 25550 25550 
exposure time swimming/wading (hrs/event) 3 1 3 1 
exposure duration (swimming) years 24 9 14 14 
exposure frequency for s/w (events/year) 64 32 24 12 
water ingestion rate (swimming, 1/hr) 0.05 0.05 0.05 0.05 
body weight for swimming (kg) 70 70 45 45 
Averaging time s/w (noncarcinogens) 10950 3285 5110 5110 
LANL specific PEF (m3/kg) 1E+07 1E+07 1E+07 1E+07 
fish ingestion rate (kg/yr) 44.1 13.5 9.45 2.9 



Risk from Estimated Exposure 

- chemical carcinogens and radionuclides 
• EPA target risk range for increased risk of cancer over the 

background level of occurrence is 1 0-4 ( 1 E-04) to 1 o-6 ( 1 E-06) 

• The upper level of this range ( 1 E-04) corresponds to one 
excess cancer per 10,000 people exposed. 

• The lower end of this range (1E-06) corresponds to one excess 
cancer per million people exposed. 

- chemical noncarcinogens, 
• Hazard quotient: ratio of detected concentration to reference 

dose. 

• Reference dose is set to level believed to have no effect 

• Hazard quotients of less than one indicate that no noncancer 
effects are ~ikely 



Results and Conclusions 

Changes in risk/hazard? 

Changes in Pathways? 

Chan_ges in risk driver chemicals? 



Definitions 

• Background: large data set representative of 
naturally occurring concentrations of inorganic 
chemicals and naturally occurring radionuclides 
in the Los Alamos area canyons 

• Pre-Fire: smaller data set taken before the fire in 
an area near where the sampling was done for the 
Lower LA Canyon resident scenario (may include 
some contribution from LANL and townsite 
activities) 

• Post-fire: sampling done in areas after the fire and 
after flood waters deposited some material in these 
areas. 
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Irrigation Scenario 

• Uses same exposure parameters and transfer 
factors as resident scenario 

• Based on modeled concentrations in farm soil 
- Stormwater concentrations in canyons diluted by 

estimated factor to get irrigation water concentration 

- Assumed all estimated concentrations from one 
summer of irrigation transferred to farm soil 

• Background risk calculated using Pajarito Plateau 
levels as farm soil concentrations. 



Irrigation Scenario Radionuclides 
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Fish Consumption Risk 

• Estimated dose based on actual measured fish 
tissue concentrations from Cochiti Lake in June of 
2000 (immediately post-fire) 

• Not a driving pathway for total risk 
- Max risk of2.5 xl0-6 due to Americum-241 

• Potential noncancer effects from mercury and 
cadmium (already a mercury advisory for lake) 

• Fish may accumulate higher levels over time; fish 
resampled each year 



Swimming Risk 

• Based on swimming 3 hours at a time, 64 
times a year for 24 years 

• Calculated with surface concentrations in 
Cochiti Lake 

• Not a significant pathway 
-Risk (rad) 2.4 x I0-7 

- Hazard index 0. 000 1 



What exposure pathways are of 
potential concern, i.e., risk 

drivers? 

• Plant ingestion 
- metals (manganese, arsenic) 

- strontium-90 

• External radiation for cesium-137 

• Drinking water (metals) 



What chemicals and 
radionuclides are or are not of 

• Arsenic 
potential concern? 

• Manganese 

• Strontium-90 

• Cesium-13 7 

• Plutonium-239 

• Dioxins 

• Other metals 



What pathways do not appear to 
be important? Why? 

• Swimming 

• Incidental soil ingestion 

• Dust inhalation 



Results Summary 
• Potential risk from radionuclides not substantially elevated 

postfire compared to background 
- Strontium-90 (plants) and cesium-137 (external) are risk 

drivers 
• Potential risk from nonradionuclides also not substantially 

elevated postfire compard to background 
- Difference seen in chromium (VI) and dioxins (small 

difference, in the 1 in 100,000 range of risk) 
- Arsenic and chromium risk drivers pre- and post-fire 

• Potential increase in noncancer effects postfire 
- Manganese accounts for most of potential hazard 
- Model predicts elevated hazard due to background 

• Irrigation scenario (1 year) shows no change in risk or hazard 



Reducing Potential Risk 

• Greatest change in potential risk associated 
with long-term consumption of plants 
grown directly in sediments containing ash 

• A void planting crops directly in material 
deposited by floods 

• Avoid using the dark ash-laden sediment as 
a garden amendment 



Need for further sampling and 
analyses 

• Continue to improve our understanding of the nature of constituents in 
ash and the fate of those constituents in the environment. This 
includes understanding the spatial distribution and persistence of "fire
effects" in various environmental media. 

• - Characterize the effects of floods on transporting ash (and associated 
constituents) to downstream areas. 

• - Continue to monitor for potential erosion and transport of LANL 

contaminants during floods. 



Questions from the Cerro Grande 
Fire 

• Is there an increased risk from flooding 
after the CGF? If so, what kind of risk? 

• What can I do to reduce the risk? 

• Is there an increased risk from contaminant 
runoff from LANL? 



UPDATE on the MDA H HPT 7/31/01 
The team will be informally discussing the results of fieldwork and data collected from the 2 new 
boreholes at MDA H (drilled June/July 2001) once the data arrives in late August. LANL is 
finalizing for signature the SAP clarification record of communication (ROC). Eliza is currently 
preparing a record of communication to capture the comments and responses the HPT 
discussed on the draft MDA H RFI Report (to be included with HWB approval of the RFI). 
Neelam and Eliza are also preparing comments on the submitted RFI Report to address any 
remaining comments, which will become part of the approval letter. Eliza sent out the fee letters 
for the RFI Report and CMS Plan on July 30, 2001. John is working on the Technical memo to 
assist the HPT with narrowing in on the preferred remedy at MDA H. He is also preparing a 
response to comments regarding the CAB ER committee's MDA H RFI Report review 
comments. We continue to hammer. out the CMS and RFI schedule. A few of the dates slipped 
(2-4 weeks), but the overall the schedule generally remains on track. We hope to have a 
preferred remedy selected for MDA H in November 2001 (date slip of 3 months, Hopkins has a 
draft of the tech memo completed for the technology screening/alternatives development, but it 
still ne.eds peer review and tech editing, but it's low down on the priority list because of higher 
priorities for year end required work) and initiation of the formal public comment period in July 
2002 or sooner (so remedy implementation can get underway). 

Next Meeting Time and Place: to be determined (week of 8/27/01 tentatively) 

-Tentative agenda items: Review LANL's Tech Memo for the MDA H CMS 
-Discuss results of Public Open House of June 27 and begin planning (future) 2nd Open house 
-Review status HWB review/approval of CMS Plan and RFI Report for MDA H 
-Discuss overall content of RFI addendum and CMS Report (i.e. revised cross sections in 
addendum, future risk addressed in CMS Report, etc.) 
-Status of MDA H CMS Web Page 
-Decision on MDA H new boreholes data results, trends and, as needed, additional boreholes 
and the possible design for a vacuum test 

HPT Schedule for Completing MDA H RFI/CMS 
(minor milestones are in italics to assist HPT members with tracking details) 

01/05/01 Receive NMED-HWB RFI comments and comment resolution meeting 

03/01 Additional fieldwork at borehole 54-1023 (data collection) 

03/14/01 Reviewed "data gaps and conclusions" for MDA H RFI report 

03/15/01 MDA H Report to Cheryl Overstreet (EPA) for risk assessment review 

04/23-24 Excavation Technologies & Cost Estimates Brainstorming Session 

04/25/01 HPT agrees that RFI Addendum will summarize latest data collection at H 

5/3101 Conference call regarding EPA, HWB and LANL risk screen comments 

5114101 Risk comments resolved between EPA, HWB and LANL 
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5/17/01 

05/31/01 

06/06/01 

06/27/01 

08/_101 

08/_101 

04/_/02 

Supplemental Sampling Plan (SAP) for new MDA H boreholes submitted 
(includes analytical results for 3/01 samples collected at borehole 54-
1~23, {date slip, was 517/01}) 

MDA H RFl Report submitted {date slip, was 4/01, delayed to include 
HPT changes, revised conclusions and recommendations ... } 

Meet to discuss SAP and planned fieldwork, ROC prepared. Also 
discussed tritium data from borehole 54-1023 

LANL begins drilling 2 new boreholes at MDA H 

HPT discuss format and content of RFI addendum 

HPT review new borehole data and fieldwork activities, plan more work 

RFl addendum submitted 

MDA H CMS Milestones 

01/15/01 

02128/01 

03/06/01 

03/01/01 

03/30/01 

5/14101 

5/22/01 

6/11101 

6/27/01 

9/_/01 

_1_101 

11/_/01 

11/_/01 

01/_/02 

04/_/02 

Alternative remedies for MDA H identified 

Draft Public Involvement Plan completed 

Target corrective action objectives identified and more or less agreed to 

Public outreach initiated with CAB, Pueblos, and availability sessions 

CMS Plan submitted 

HPT briefing to CAB ER committee for June 27 Public Open House 

CAB ER committee mooting in preparation for Open House 

CABlER host an MDA H Public Open House in Los Alamos 

Technology screening for MDA H remedies completed and documented. 
Technical memo submitted {slipped 3 months, team to resolve} 

Begin monthly submittals of CMS Status Reports (format tbd) 

Preferred remedy selection {slipped 2 months} 

Technical peer review of MDA H CMS Report initiated 

Technical peer review of MDA H CMS Report completed 

Core team and legal review of MDA H CMS Report initiated 



07/01/02 

08/01/02 

10/01/02 

12/20/02 

Public Comment notices issued 

Formal Public comment period initiated 

Formal Public comment period completed 

Public comments incorporated into final MDA H CMS Report 



U.S. Department of Energy 

Washington, D.C. 

SUBJECT: RADIOACTIVE WASTE MANAGEMENT 

ORDER 
DOE 0 435.1 

Approved: 7-09-99 
Review: 7-09-01 

Change 1:08-28-01 

1. OBJECTIVE. The objective of this Order is to ensure that all Department of Energy 
(DOE) radioactive waste is managed in a manner that is protective of worker and public 
health and safety, and the environment. 

2. CANCELLATION. This Order cancels DOE 5820.2A, RADIOACTIVE WASTE 
MANAGEMENT, dated 9-26-88. Cancellation of that Order does not, by itself, modify 
or otherwise affect any contractual obligation to comply with the Order. The provisions of 
this canceled Order which have been incorporated by reference in a contract shall remain 
in effect until the contract is modified. 

3. APPLICABILITY. 

a. POE Elements. This Order applies to all DOE elements, including the National Nuclear 
Security Administration (NNSA), except as stated in item "d." 

b. Radioactive Waste. Except as stated in item "d," this Order applies to the management of: 

(1) All high-level waste, transuranic waste, and low-level waste, including the radioactive 
component of mixed waste, for which DOE is responsible; 

(2) DOE accelerator-produced radioactive waste; and 

(3) If managed at DOE low-level waste facilities, byproduct materials as defmed by 
section lle.(2) of the Atomic Energy Act of 1954, as amended, or naturally 
occurring radioactive materials. 

c. Contractors. The Contractor Requirements Document, Attachment 1, sets forth 
requirements to be applied to contractors performing work that involves management of 
DOE radioactive waste at DOE-owned or leased facilities. Contractor compliance with the 
Contractor Requirements Document will be required to the extent set forth in a contract. 

Vertical line denotes change 

Distribution: Initiated By: 
All Departmental Elements Office of Environmental Management 
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d. Exemptions. This Order does not apply to certain DOE programs, facilities, or activities as 

described below. 

( 1) This Order does not apply to activities conducted under the authority of the Director, 

Naval Nuclear Propulsion Program, as described in Department of Energy National 
Security and Military Applications of Nuclear Energy Authorization Act of 
1985, Public Law 98-525. 

(2) Requirements in this Order that overlap or duplicate requirements of the Nuclear 

Regulatory Commission (NRC) related to radiation protection, nuclear safety 
(including quality assurance), and safeguards and security of nuclear material, do not 
apply to the design, construction, operation, and decommissioning of Office of 
Civilian Radioactive Waste Management facilities as defined in DOE 0 250.1, 
Civilian Radioactive Waste Management Facilities- Exemptions from 
Departmental Orders. 

(3) Requirements in this Order that duplicate or conflict with requirements of NRC or an 

Agreement State do not apply to facilities and activities licensed by the NRC or an 
Agreement State. 

(4) Requirements in this Order that duplicate or conflict with the Waste isolation Pilot 
Plant Land Withdrawal Act of 1992, as amended, Public Law 102-579, including 
the U.S. EPA's Possessive Certification of the WIPP pursuant to this Act, do not 
apply to the operation of the Waste Isolation Pilot Plant or the disposal of waste 
therein. 

(5) Unless managed in a low-level waste facility, requirements in this Order do not apply 

to byproduct material as defmed in section 11e.(2) of the Atomic Energy Act of 
19 54, as amended, or naturally occurring radioactive material. 

(6) This Order does not apply to either spent nuclear fuel or non-waste materials. 

(7) Upon request or on its own initiative, DOE may grant exemptions from the 

requirements of this Order in accordance with the process provided by DOE M 
251.1-lA, Directives System Manual, as applicable. 

4. REQUIREMENTS. 

a. DOE radioactive waste management activities shall be systematically planned, documented, 

executed, and evaluated. 

b. Radioactive waste shall be managed to: 
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( 1) Protect the public from exposure to radiation from radioactive materials. 

Requirements for public radiation protection are in DOE 5400.5, Radiation 
Protection of the Public and the Environment. 

3 (and 4) 

(2) Protect the environment. Requirements for environmental protection are in DOE 

5400.1, General Environmental Protection Program, and DOE 5400.5, 
Radiation Protection of the Public and the Environment. 

(3) Protect workers. Requirements for radiation protection of workers are in 10 CFR 

Part 835, Occupational Radiation Protection; requirements for industrial safety are 
in DOE 0 440.1A, Worker Protection Management for DOE Federal and 
Contractor Employees. 

(4) Comply with applicable Federal, State, and local laws and regulations. These 

activities shall also comply with applicable Executive Orders and other DOE 
directives. 

c. All radioactive waste shall be managed in accordance with the requirements in DOE M 
435.1-1, Radioactive Waste Management Manual. 

d. DOE, within its authority, may impose such requirements, in addition to those established in 
this Order, as it deems appropriate and necessary to protect the public, workers, and the 
environment, or to minimize threats to property. 

5. RESPONSIBILITIES. All DOE elements as specified in 3.a are responsible for implementing 

the requirements of this Order. See DOE M 435.1-1, Radioactive Waste Management 
Manual, for specific responsibilities. 

6. REFERENCES. DOE M 435.1-1, Radioactive Waste Management Manual of7-09-99 and 
DOE G 435.1-1, Implementation Guide for DOE M 435.1-1. 

7. CONTACT. Questions concerning this Order should be addressed to the Office of Waste 
Management at (202) 586-0370. 

BY ORDER OF THE SECRETARY OF ENERGY: 

THOMAS T. TAMURA 
Acting Director of 
Management and Administration 
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CONTRACTOR REQUIREMENTS DOCUMENT 

1. In the performance of this contract, the contractor is required to: 

Attachment 1 
Page 1 

A Systematically plan, document, execute, and evaluate the management of DOE radioactive 
waste and assist the government in planning, executing and evaluating the management of 
DOE radioactive waste in accordance with the requirements of DOE 0 435.1, 
Radioactive Waste Management. 

B. Assist the government in managing DOE radioactive waste so as to: 

( 1) Protect the public from exposure to radiation from radioactive materials. 

(2) Protect the environment. 

(3) Protect workers including following requirements for radiation protection. 

C. Assist DOE in meeting its obligations and responsibilities under Executive Order 12856, 
Federal Compliance with Right-to-Know Laws and Pollution Prevention 
Requirements, and Executive Order 13101, Greening the Government through Waste 
Prevention, Recycling, and Federal Acquisition, and The Pol!ution Prevention Act of 
1990. 

D. Comply with the requirements in DOE M 435.1-1, Radioactive Waste Management 
Manual, unless such activities are specifically exempted by DOE 0 435.1, Section 3.d., as 
described below. 

( 1) Activities conducted under the authority of the Director, Naval Nuclear Propulsion 
Program, as described in Department of Energy National Security and Military 
Applications of Nuclear Energy Authorization Act of 1985, Public Law 98-525. 

(2) Requirements that overlap or duplicate requirements ofthe Nuclear Regulatory 
Commission (NRC) related to radiation protection, nuclear safety (including quality 
assurance), and safeguards and security of nuclear material, do not apply to the 
design, construction, operation, and decommissioning of Office of Civilian 
Radioactive Waste Management facilities as defined in DOE 0 250.1, Civilian 
Radioactive Waste Management Facilities -Exemptions from Departmental 
Orders. 
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(3) Requirements that duplicate or conflict with requirements of NRC or an Agreement 
State do not apply to facilities and activities licensed by the NRC or an Agreement 
State. 

(4) Requirements that duplicate or conflict with the Waste Isolation Pilot Plant Land 
Withdrawal Act of 1992, as amended, Public Law 102-579, do not apply to the 
operation of the Waste Isolation Pilot Plant or the disposal of waste therein. 

(5) Unless managed in a low-level waste facility, requirements in DOE 0 435.1 do not 
apply to byproduct material as defined in section 11e.(2) of the Atomic Energy Act 
of 19 54, as amended, or naturally occurring radioactive material. 

(6) Spent nuclear fuel or non-waste materials. 

(7) Upon request or on its own initiative, DOE may grant exemptions from the 
requirements of DOE 0 435.1 in accordance with the process provided by DOE M 
251.1-1 A, Directives System Manual. 

E. Incorporate these requirements into the contracts of all sub-contractors which are involved 
in the management of DOE radioactive waste. 
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EXECUTIVE SUMMARY 

This voluntary correction action (VCA) completion report addresses the characterization, cleanup, and 
restoration of potential release site (PAS) 03-056(c) located in Los Alamos National Laboratory (LANL or 
the Laboratory), Technical Area 3 (TA-3). The main focus of the VCA was removal of soil contaminated 
with polychlorinated biphenyls (PCBs). 

PAS 03-056(c) was a storage area located northeast of a utilities shop, Building 03-223. The Laboratory's 
electrical power-line maintenance contractor used the area to store cable, dielectric fluids, PCB
containing transformers, capacitors, and oiHilled drums. Operations within the area resulted in the 
release of high concentrations of PCBs (up to 10,000 ppm) and much lower concentrations of solvents. 
PCB contamination was initially discovered at this site in 1991, during the requisite sampling and analysis 
conducted in support of a slope-stabilization project. 

Following this initial detection, a Resource Conservation and Recovery Act (RCRA) facility investigation 
(RFI) confirmed that PCBs, mercury, and tetrachloroethane were present over an area of approximately 
9000 tf at varying depths, from surface to 3 ft. Within 1 0 months of identifying nature and extent through 
the RFI, an expedited cleanup (EC) was initiated to remove all soils with PCB concentrations of 10 ppm 
or greater. The excavation work was completed in November 1995 and included the removal of 1000 yd3 

of PCB- and tetrachloroethene-contaminated soil. In August 1995, the Toxic Substances Control Act 
(TSCA) branch of U.S. Environmental Protection Agency (EPA) Region 6 imposed the more stringent 
cleanup standard of <1 ppm, citing proximity to a watercourse as the reason. To comply with the more 
stringent standards, the ER Project began a VCA in August 2000. 

Using the results of the 1995 EC verification and sampling field-screening technology, the field team 
identified soils that were contaminated with low-level PCBs covering a 2-acre area. Between August 2000 
and March 2001 , an additional 2400 yds3 of PCB-contaminated soil were removed from this site. In 
general, PCB concentration in these soils ranged from 1.0 to 10.0 ppm, with areas of higher 
concentration. 

Analysis of the VCA confirmatory samples indicated that the site met the EPA-mandated cleanup criterion 
of <1 ppm based upon 95 percent upper confidence limit (UCL95) data. Confirmatory sample results were 
also used to identify chemicals of potential concern (COPCs) for further evaluation of the potential effects 
on human and ecological receptors. The human-health screening assessment showed that 
concentrations of noncarcinogenic COPCs were Jess than the risk-based screening action levels (SALs). 
Three carcinogenic COPCs-arsenic, Aroclor-1260, and tetrachloroethane-were detected at 
concentrations greater than their respective SALs. For arsenic and tetrachloroethane, however, the 
concentrations were generally low, except for a single high detection which has little effect on the overall 
risk associated with the site. Assessments of the residual risk at the site after the VCA, therefore, indicate 
that there are no unacceptable risks to human receptors. 

The ecological screening assessment identified several chemicals of potential ecological concern 
(COPECs). These COPECs were eliminated because they were identified in a single isolated location or, 
as in the case of Aroclor-1260, the levels remaining have a very low potential for adverse effects on 
ecological receptors. The majority of exposure pathways are now incomplete, following installation of 
erosion controls and paved parking areas . 

PAS 03-056(c) has been characterized and remediated in accordance with applicable state and federal 
regulations pursuant to Criterion 5 as defined in the New Mexico Environment Department (NMED) RCRA 
Permits Management Program Document Requirement Guide (NMED 1998, 57897). Also, the site PCB 
levels meet the EPA-mandated TSCA criterion of <1 ppm. Furthermore, all available data from 
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environmental investigations at this site indicated that there are no COPCs present at this site in 
concentrations that pose ari unacceptable risk to human health or the environment. For these reasons 
additional investigatory or remediation activities are unwarranted and this site is recommended for no 
further action (NFA) (see Table ES-1). 

ES-1 
Summary of Proposed Actions 

PRS PRS Radionuclide Proposed Rationale for Section 
Number Description HSWA• Component Action Recommendation Number 

03-056(c) Former Yes No NFA, Acceptable risk to 2.0 
storage Criterion 5b human and 
facility ecological receptors 

8 
The site is listed in Module VIII of the Laboratory's Hazardous Waste Facility Permit. 

b NFA criteria are listed in Section 11.8.4.a.(4).(b), "No Further Action (NFA) Proposals Criteria,• in RCRA Permits Management 
· Program Document Requirement Guide (NMED 1998, 57897). 
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1.0 INTRODUCTION 

This report documents the VCA activities performed to characterize, clean up, and restore PRS 03-056(c) 
at LANL. This site, contaminated by PCBs, was a storage area at T A-3 (Figure 1.0-1 ). It is located 
northeast of the Johnson Controls Northern New Mexico (JCNNM) utilities shop, Building 03-223. From 
1967 to 1992, this area was used by LANL's electrical power-line maintenance contractor as a storage 
area for electrical cable, used and unused dielectric fluids, PCB-containing transformers, capacitors, and 
oil-filled drums. Activities within the storage area resulted in the release of PCBs and tetrachloroethane, 
through spills, leaks, and handling practices. 

Following this initial detection, an RFI confirmed that PCBs, mercury, and tetrachloroethane were present 
over an area of approximately 9000 ff area at varying depths, from surface to 3 ft. Within 10 months of 
identifying nature and extent through the RFI, an EC was initiated to remove all soils with PCB 
concentrations of 1 0 ppm or greater. The excavation work was completed in November 1995 and 
included the removal of 1000 yd3 of PCB- and tetrachloroethane-contaminated soil. In August 1995, the 
TSCA branch of EPA Region 6 imposed the more stringent cleanup standard of <1 ppm, citing nearness 
to a watercourse as the reason. (Note: To provide consistency with TSCA guidance, ppm will be used in 
this report instead of the equivalent milligrams per kilogram.) To comply with the more stringent 
standards, the ER Project began a VCA in August 2000. 

Remediation and assessment activities during the VCA were conducted under RCRA corrective action 
because PRS 03-056(c) is included in Table A of the Hazardous and Solid Waste Amendments Module of 
the Laboratory's Hazardous Waste Facility Permit (EPA 1990, 01585). Confirmatory sampling followed 
the guidelines set forth in the approved VCA plan; waste management activities followed both TSCA and 
RCRA guidelines in accordance with the waste-characterization analytical results. 

Upon determination that the site met the EPA-mandated cleanup criterion of <1 ppm based on UCL.ss 
data, the site was restored in accordance with a site restoration plan (Appendix K). The plan was 
presented to and accepted by the NMED at the April18, 2001, monthly meeting of the NMED, the 
Laboratory, and the DOE. 

Table 1.0-1 summarizes the chronological history of PRS 3-056(c); listed are significant activities that Jed 
to performing the VCA as well as significant activities that took place during the execution of the VCA. 

Table 1.o-1 
Chronology of ER Project Activities at PAS 03-056(c) 

Date Activity (Reference} Synopsis of Activity 

November 1991 Site sampled (LANL 1993, Environmental Management Group at the Laboratory samples the 
20947) site, preceding a slope-stabilization project. PCBs are detected 

(maximum of 9600 ppm). 

June 1993 RFI work plan (LANL The "RFI Work Plan for OU 1114" was submitted to EPA; the work 
1993, 20947) plan included a sampling and analysis plan for PRS 03-056(c). 

August 1994 RFI sampling at site PRS 03-056(c) sampled as part of Phase I RFI by ER Project. 
(LANL 1995, 52951) PCBs were detected from <1 to 9600 ppm; mercury and 

tetrachloroethane were also detected . 
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Table 1.o-1 (continued) • 
Date Activity (Reference) Synopsis of Activity 

June 1, 1995 EC plan submitted (LANL EC plan for PRS 03-056(c) submitted to EPA. 
1995, 52951) 

August 9, 1995 Received list of EPA commented on EC plan and submitted list of deficiencies; 
deficiencies from EPA disagreed with the 10 ppm cleanup level proposed and required a 
(EPA 1995, 55740) more stringent cleanup level. 

August 1995- LANL executed corrective LANL conducted remedial activities (an EC): 1000 yd3 of soil 
March 1996 action at site containing >10 ppm total PCBs removed from slopes and mesa top. 

LANL performed human health and ecological risk assessment to 
support the decision to leave <10 ppm PCBs on-site, and LANL 
responded to the notice of deficiency (NOD). LANL and the 
Department of Energy (DOE) engaged in discussions with the EPA 
about the cleanup level for the site. 

April1996 Status report (LANL 1996, LANL submitted status report to EPA and justified the 10 ppm 
557 46) submitted cleanup level. 

March 13, 1996 NOD received from NMED submitted NOD on status report; requested justification for 
NMED (NMED 1996, 10 ppm cleanup level. 
54179) 

May2,1996 Response to NOD (LANL LANL submitted response to NOD with justification for cleanup 
1996, 54398) submitted level, with copies to EPA Region 6 TSCA. 

NovemberS, Conference call In a conference call with NMED and EPA Region 6 TSCA, ER 
1996 Project personnel indicated that no further activity could be pursued 

until a regulatory decision was received on proposed cleanup level 
(i.e., response to the May 2, 1996, NOD response). • June 10, 1997 Correspondence sent to EPA Region 6 TSCA provided e-mail documenting the cleanup level 

DOE from EPA established by the EPA Region 6 TSCA PCB program offiCe for 
PRS 3-056(c). The cleanup level was established at less than 
1 ppm. 

September 1999 LANL submits VCA plan VCA plan is submitted to NMED and EPA Region 6 TSCA for 
(LANL 1999, 64711) review and approval. Plan presents the approach for executing a 

cleanup at the site to meet the <1 ppm cleanup level. 

August 2000 LANL makes application LANL prepared an application to EPA Region 6, requesting 
for risk based disposal approval for disposal of <50 ppm PCB-contaminated soil as PCB 
approval (LANL 2000, remediation waste. 
68684) 

August31,2000 Approval of VCA plan NMED approves VCA plan. 
(NMED 2000, 68683) 

September 2000 VCAbegins VCA excavation activities begin at PRS 3-0565(c). 

November 2000 EPA approves application EPA Region 6 approved the cleanup and disposal application, 
(EPA 200, 68772) · making it possible to dispose of most of the waste from the cleanup 

at an industrial landfill. 

March 2001 Excavation activities Excavation activities that are part of the VCA are completed. 
qompleted 

April18, 2001 NMED/LANL meeting Draft site restoration plan is presented and discussed with NMED at 
the monthly meeting between NMED Hazardous Waste Bureau 
(NMED HWB) and LANL. NMED agrees to proceeding with site 
restoration. 

August 2001 Site restoration Site restoration at PRS 3-056(c) is completed. • 
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Section 2 of this report comprises a summary of VCA activities; a site description and operational history; 
a description of previous activities performed at the site; a description of remedial activities; site 
assessments performed, including ecological, human-health, and surface-water assessments; and 
conclusions and recommendations. Section 3 of this document contains information about the site
restoration activities that were performed. Section 4 contains information about the waste-management 
activities. Section 5 contains a list of references. 

There are 11 appendixes to this document: 

• Appendix A is a list of acronyms and a glossary of terms. 

• Appendix B presents the operational and environmental setting for PRS 03-056(c) and the 
Laboratory. 

• Appendix C contains the quality assurance/quality control (QA/QC) analytical data assessment 
and a discussion of the use of PCB EnSys soil test kits. 

• Appendix D provides the analytical suites and results. 

• Appendix E contains the statistical analyses for the confirmatory results from the site. 

• Appendix F includes information and criteria used in the human-health and ecological screening 
assessments. 

• Appendix G contains a comparison of anticipated versus actual costs. 

• Appendix His the VCA plan for PRS 03-056(c), the subsequent request for supplemental 
information (RSI), and the response to that RSI. 

• Appendix I contains photographs of the site before, during, and after excavation activities. 

• Appendix J presents the waste soil roll-off bin sample data and waste disposal information table. 

• Appendix K is the draft site restoration plan. 
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2.0 PRS 03-0SG(c) 

2.1 Summary of VCA Activities 

PRS 03-056(c) is a storage area used by the Laboratory's electrical power-line maintenance contractor 
from 1967 to present. In 1995, an EC was conducted to remove the PCB contamination in soils to a 
cleanup level of less than or equal to (S)10 ppm, per the requirement of the PCB spill cleanup policy 
contained in 40 CFR Part 761, Subpart G. 

The objective for this VCA at PRS 03-056(c) was to remove the remaining PCB contamination to the 
EPA-mandated cleanup level of <1 ppm based upon UCL95 on the mean. Based on the operational history 
and on the results of previous sampling and analyses, the COPCs included PCBs, tetrachloroethane, and 
metals. PCBs were the primary COPCs. 

The PRS was characterized using field-screening techniques to determine the extent of PCB 
contamination. After site characterization, the contaminated soil and unconsolidated tuff were excavated 
and placed into roll-off containers for waste characterization and disposal. During the excavation 
activities, field screening was used to provide immediate confirmation that all PCB-contaminated soil and 
unconsolidated tuff in the excavated area had been removed to a cleanup level of <1 ppm. As a result of 
excavation field-screening activities, it was determined that contamination extended beyond the original 
PRS boundary. 

Following the excavation activities, confirmation sampling was performed, and soil samples were 
submitted for fixed-laboratory analysis. Confirmatory samples were collected in January 2001 and 
analyzed for PCBs, VOCs, and metals. Based on January 2001 confirmatory sampling results, four areas 
of elevated (> 1 ppm) PCBs were identified. In March 2001, these areas were excavated and confirmatory 
samples were collected and analyzed. Confirmatory sample results indicated that the site met the EPA
mandated cleanup criterion for <1 ppm based upon UCL95 data. Excavated soils were characterized by 
fixed-laboratory analysis and then disposed of at either a RCRA SubtitleD landfill (solid/industrial waste) 
or a RCRA Subtitle C landfill (hazardous waste). 

COPCs were assessed for their potential to pose an unacceptable risk to human or ecological receptors. 
These assessments found that residual concentrations of chemicals at PRS 03-056(c) do not pose a 
potential unacceptable risk. On this basis, NFA is recommended because the site PCB levels (UC4s) 
meet the EPA-mandated TSCA Criterion of <1 ppm as well as Criterion 5 (acceptable risk) of NMED's 
RCRA Permits Management Program Document Requirement Guide (NMED 1998, 57897). 

2.2 Description and Operational History 

2.2.1 Site Description 

PRS 03-056(c) is located on Sigma Mesa, on the southern flank of Sandia Canyon, in Los Alamos 
County, New Mexico. PRS 03-056(c) consists of a storage area located northeast of a JCNNM utilities 
shop (Building 03-223). The PRS boundary includes the historical storage area and extends to the west 
and north down to the watercourse of Sandia Canyon (Figure 2.2-1). However, various activities on the 
mesa top resulted in that area consisting of a mix of soil, fill, and base course. The depth to the regional 
aquifer is estimated to be 95Q-1200 ft below ground surface (bgs) (LANL 1996, 55746). As a result of 
remediation and restoration efforts, the mesa top was recovered with fill and paved. Based on current and 
future land-use planning, the Laboratory will continue to use the property for industrial purposes (LANL 
1995, 57224). 
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As a result of previous investigations and later site characterization conducted at PAS 03-056(c), the site 
was divided into five general areas as shown in Figure 2.2-2: 

1. the west slope (see Photographs 7 and 8, Appendix 1), 

2. the north slope (see Photographs 1, 2, and 11, Appendix I), 

3. ephemeral drainages (see Photographs 3 and 4, Appendix I), 

4. the mesa top (see Photographs 5, 6, 7, and 8, Appendix 1), and 

5. Sandia Canyon bottom (sediment packages) (see Photographs 13 and 14, Appendix 1). 

The west slope is located just to the north of Building 03-223 and slopes steeply to the west at a grade of 
approximately 3Q-80°. The north slope is northeast of the west slope with an approximate grade of 28°. 
The mesa top is the area located northeast of Building 03-223 between the west slope and north slope. 
The fourth area encompasses two small, poorly defined ephemeral drainages that run north from the 
base of the north slope to the Sandia Canyon watercourse. The small drainages traverse a forested and 
vegetated area that slopes to the north at a grade of approximately 10°. The fifth area consists of the 
sediment packages found along the watercourse that runs at the base of the west slope and where the 
ephemeral drainages empty into Sandia Canyon bottom on the north end of the PAS boundary (see 
Figure 2.2-2). (See Appendix B for an extended discussion of the site's operational and environmental 
setting.) 

2.2.2 Operational History 

PAS 03-056(c) is a storage area located on the north side of Building 03-223, a JCNNM utilities shop. 
According to interviews with JCNNM electrical maintenance personnel at 03-223, the outdoor storage 
area was used for storing PCB-containing transformers, vehicles, small electrical equipment, new and 
used dielectric fluids, and waste solvents from 1967 to 1992. There are no known or documented spills 
(dielectric fluids or solvents) associated with the former storage area (Rhodes 1995, 70073), although it is 
evident that there were spills and leaks as a result of operations in the area. 

Solvents were used primarily to clean electrical equipment. An unknown cleaning solvent was used to 
clean electrical equipment from 1967 to approximately 1981 , and a cleaning solvent containing 
trichloroethane was used from 1981 to approximately 1990. A nonhazardous citrus-based solvent was 
used from 1990 to 1992 (Rhodes 1995, 70093). To clean equipment on-site, a small amount of solvent 
was poured into a container and a rag was soaked in the solvent and used to wipe down equipment. The 
remaining solvent was poured into a drum located at the former storage area. Once a few drums (two or 
three) were full of waste solvent, they were transported off-site for disposal. 

Transclene, which contains tetrachloroethene, may have been stored at the site to retrofill transformers in 
the field. It appears that all of this material was disposed of at an approved waste disposal facility. In 
1991 , the site's facility managers placed approximately 1-2 ft of clean fill on the area occupying the 
former storage area, to help correct drainage patterns and reroute run-on away from the site. In 1992, the 
PAS 03-056(c) storage area was decommissioned (LANL 1995, 52951 ). Currently, a secondary 
containment building, located northeast of 03-223, is used for storage of solvents and dielectric fluids. 
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2.3 Previous Activities 

2.3.1 Previous Investigations 

The following text summarizes previous investigations at the site. Additional information about previous 
investigations is provided in the VCA plan (Appendix H). In November 1991, five surface samples were 
collected along the perimeter fence of the utilities shop storage area by Environmental Management 
Group (ERM) personnel. This was part of an interim action reconnaissance survey preceding a slope
stabilization project. Of the five samples collected from the storage area, four had concentrations of total 
PCBs between 1 ppm and 1 0 ppm. The fifth sample contained 9600 ppm PCBs. Mercury was present at 
0.471 ppm (LANL 1993, 20947). 
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A 1994 investigation was conducted as part of an RFI. A total of 22 soil samples were collected from 18 
locations at depths ranging from 0 to 3 ft below grade. Samples were submitted to a fixed analytical 
laboratory for one or more of the following analyses by EPA SW-846 methods (EPA 1987, 57589): metals 
by Methods 6010/6020n421, PCBs/pesticides by Method 8080, semivolatile organic compounds 
(SVOCs) by Method 8270, and VOCs by Method 8260. Twenty-two samples were submitted for metals 
analysis, 13 samples were submitted for PCB/pesticide and SVOC analyses, and 11 samples were 
submitted for VOC analysis (LANL 1996, 55746). PCBs were detected at concentrations from <1 ppm to 
9600 ppm at depths ranging from 0 to 1.5 ft. Concentrations decreased with depth. Mercury was detected 
in 3 samples, at levels ranging from 0.04 ppm to 1.7 ppm. Tetrachloroethane was detected in 2 samples 
at concentrations up to 0.044 ppm. 

In August 1995, the site was further characterized as part of an EC to identify the lateral extent of soils 
containing residual PCBs (LANL 1996, 557 46). A site pre-excavation radiological survey was performed 
by ESH-1 personnel in August 1995 for health and safety purposes. No elevated radiation levels were 
detected; therefore, no radiological screening or sampling was performed during the course of the project. 
The 1994 pre-excavation sampling had indicated that concentrations of metals, SVOCs, pesticides, and 
VOCs, including tetrachloroethane, were below SALs outside the boundary of the excavation area (LANL 
1996, 55746). Therefore, only PCBs were investigated further. To better define the lateral extent of PCB 
contamination, 1 0 samples were initially collected from the west slope area. An area of 45 ft in diameter 
was initially mapped to represent the area of contamination. A 1O-ft by 1O-ft grid was placed over the area 
of suspected contamination. Soil samples were collected at the grid nodes to provide a statistically 
defensible sampling approach for proceeding with remediation. The grid samples were analyzed for PCBs 
(as Aroclors) by a fixed laboratory using EPA SW-846 Method 8080 (EPA 1987, 57589). The results of 
the grid sampling effort were used to target areas for soil excavation. 

During excavation activities, the lateral extent of soil contamination was further defined to encompass an 
area approximately 130 ft long by 70 ft wide. As characterization sample analyses revealed PCBs in the 
soil, the west slope excavation area was expanded in a northerly direction along the mesa edge. 

Additional site-characterization samples were collected in the north slope area (LANL 1996, 557 46) and 
analyzed for PCBs by EPA SW-846 Method 8080. PCB-contaminated soil was excavated from an area 
approximately 60 ft long by 70 ft wide. 

To verify that the 10 ppm cleanup level had been met during this excavation, a confirmatory sampling 
location grid was laid out on the west and north slopes. Each grid was divid~d into four composite zones. 
Composite samples were collected from within the zones in accordance with the methodology described 
in "Verification of PCB Spill Cleanup by Sampling and Analysis" (EPA 1985, 08026). The samples were 
then submitted for fixed-laboratory analysis of PCBs using EPA SW-846 Method 8080. Vertical bounding 
samples were not collected. Three soil samples were collected from the ephemeral slope drainages, and 
four sediment samples were collected from the drainage downstream of PRS 03-056(c) in Sandia 
Canyon. The samples were then submitted for fixed-laboratory analysis of PCBs using EPA SW-846 
Method 8080. 

Analytical results from two of the 1995 composite confirmatory samples collected from the west slope 
(after the EC) indicated that PCB concentrations exceeded the 1 0 ppm cleanup criterion. Additional 
samples were collected. Analytical results indicated that 16 of the 19 samples contained concentrations of 
PCBs less than 1 0 ppm and that 7 of these samples contained concentrations of PCBs at <1 ppm (LANL 

I 

• 

1996, 557 46). The other two 1995 composite confirmation samples were determined to be below the 10 • 
ppm criterion. 
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The analytical results from the composite confirmatory samples collected on the north slope indicated that 
PCB concentrations in all four of the composite zones exceeded the 10 ppm cleanup criterion. Individual 
samples from each location were then analyzed to isolate those areas with the highest PCB 
concentrations. The analytical results for the individual samples indicated that 37 of the 50 locations 
contained PCBs at concentrations <1 0 ppm and that 9 of these samples contained concentrations of 
PCBs at <1 ppm (LANL 1996, 557 46). Analytical results from one of the samples indicated that the PCB 
concentration exceeded the PCB waste criterion of 50 ppm PCBs. 

2.3.2 Preliminary Conceptual Model 

The preliminary conceptual model embodies the best scientific expectations(judgement for describing 
contaminant distribution, migration, fate, and exposure as affected by site physical properties and 
environmental conditions prior to the VCA. It describes the assumptions used to guide the VCA activities 
and cleanup design. 

2.3.2.1 Distribution of Contaminants 

Based on the operational history of PRS 03-056(c) and the results of previous sampling and analyses, 
PCBs are the major contaminants of concern at this PRS. The results from the 1995 confirmatory 
sampling indicated that PCB concentrations up to 63 ppm remained at the site. 

2.3.2.2 Potential Contaminant Transport Pathways 

Transport and partitioning of PCBs in soils is controlled primarily by soil adsorption. The organic carbon 
and clay content of the medium in which the PCBs are found, the degree of chlorination of the PCB 
compounds, and the length of PCB contact with the soil-all control the amount of PCB soil adsorption. 
PCBs tend to be tightly adsorbed to soil particles due to their low water solubility and high octanol-water 
partition coefficients. Sorption of PCBs in soil increases as organic matter and clay content increase. The 
longer the PCB constituents remain in contact with particulate matter, the more they are bound to the soil, 
the less readily they are desorbed, and the less leachable and mobile they become (Alexander 1995, 
63536). The soils at PRS 03-056(c) are very low in organic content; however, due to the estimated age of 
the PCBs present, the PCBs are expected to be strongly bound to soil or tuff. 

Based on the sorptive properties of PCBs, the primary mechanism for contaminant transport is 
contaminants bound to the soil via stormwater runoff and snowmelt. The surface water assessment 
conducted for PRS 03-056(c) generated an erosion matrix score of 69.7, indicating a potential for erosion 
and contaminant migration. A secondary potential contaminant transport mechanism is fugitive dust. This 
mechanism is unlikely, as the site is currently vegetated, and matting has been laid over the slopes to 
minimize the generation of fugitive dust. Another potential transport ~echanism is volatilization from soil 
to air. The volatilization rate is partly dependent on organic carbon and clay content of the soil, but is 
dominated by the vapor pressure. The volatilization rate of PCBs from contaminated tuff and soil at PRS 
03-056(c) is expected to be minimal due to the low vapor pressure of PCBs. 

The bedrock at the site is comprised of Bandelier Tuff. The possibility exists that PCB-contaminated soils 
have migrated downward into fractures and joints in the tuff. The bedrock is unsaturated and does not 
provide a viable migration pathway for PCBs to the regional aquifer, which lies 950-1200 ft bgs. In 
addition, the low solubility and mobility of PCBs further reduces the potential for downward migration of 
PCBs into the bedrock. 
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2.3.2.3 Potential Contaminant Exposure Pathways to Receptors 

Potential Human Health Exposure Pathways 

The most likely receptor for human exposure is a LANL industrial worker. Worker exposure during 
remediation is addressed in the site-specific health and safety plan. At PRS 03-056(c), the primary 
exposure pathways would be incidental ingestion of soil, dermal contact, and inhalation of particulates. 
The contribution of dermal contact to potential exposure would be at least one order of magnitude less 
than exposure from inhalation or ingestion; this is due to the low levels of PCBs at the site and the fact 
that PCBs are not easily released from soils. 

Potential Ecological Exposure Receptors 

Ecological receptors with potential exposure to PCBs at PRS 03-056(c) include, but are not limited to, 
deer, elk, ground-dwelling and burrowing small mammals, wide-ranging carnivorous mammals, resident 
and transient avian species, and many species of jnvertebrates. A number of trophic levels are 
represented by these receptors, and the potential for complete food web transport pathways exists. Prior 
to the VCA, receptors may have been potentially exposed to PCBs through the following pathways: 

1. incidental ingestion of soil by foraging animals; 

2. food web transport via ingestion of contaminated soil, contaminated plants, or prey; 

3. inhalation of dust generated by wind or by foraging and burrowing; 

4. plant exposure to PCBs from surface splash or root uptake; and 

5. transport of contaminated soil to aquatic ecological communities. 

The exposure pathways described in 1, 2, and 3 became incomplete upon removal of the contaminated 
soil from the site and the placement of engineering controls at the site. The surface splash element of 
pathway 4 will be eliminated with the removal of contaminated soil. Although it is possible that some plant 
roots may invade cracks or crevices in the tuff, it is not expected that root uptake will present a major 
exposure pathway either for the plants or as primary elements in food web transport. Pathway 5 was 
interrupted with the removal of contaminated soil, the installation of erosion control measures, and the 
rerouting of surface water run-on to inhibit runoff from the site. 

After successful implementation and completion of the VCA, most complete exposure pathways for 
ecological receptors are no longer viable within PRS 03-056(c) because they are now incomplete. 
Pathways that may be complete include plant uptake and food web transport via plants. Both of these 
pathways are expected to be minor (see Appendix F). 

2.4 Remedial Activities 

2.4.1 Investigative Activities During VCA 

• 

• 

Investigative activities that took place during the VCA consisted of pre-excavation site characterization 
sampling and analysis using the PCB EnSys Soil Test (EnSys test kit), field screening of the excavated 
areas to confirm PCB removal to the mandated level of <1 ppm using EnSys test kits, and post-
excavation confirmatory sampling which was evaluated by fixed-laboratory analysis. • 
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2.4.1.1 Pre-excavation Investigative Activities 

Prior to collecting pre-excavation samples, sample locations were surveyed (see Figure 4.2-1 of the VCA 
plan [Appendix H]). Pre-excavation sampling was conducted from August 21, 2000, through August 23, 
2000. Locations were sampled at approximately 30-ft intervals. The samples were collected from soil at 0-
to 0.5-ft depth following SOP-6.09, Rev. 0, "Spade-and-Scoop Method for the Collection of Soil Samples," 
and SOP-6.1 0, Rev. 1, "Hand Auger and Thin-Wall Tube Sampler." 

Samples were analyzed on-site by ER Project personnel using the semi-quantitative EnSys test kit (EPA 
SW-846 Method 4020). The EnSys test kits can identify PCBs to concentrations of <1 ppm. To provide a 
quality assurance check of the EnSys test kit results, approximately 16 samples were split and sent to an 
off-site fixed labor13-tory for analysis. All of the EnSys test kit sample results agreed with or conservatively 
overestimated the fixed-laboratory Method 8082 analytical results (see Appendix C). 

The results from the pre-excavation samples (Figure 2.4-1) were used to guide initial excavation activities 
and to identify areas needing further investigation to bound the extent of contamination. 

2.4.1.2 Investigative Activities During Excavation 

During excavation, approximately 400 additional field-screening samples were collected from excavated 
areas and analyzed using EnSys test kits to ensure that all soil and unconsolidated tuff above the 1 ppm 
criterion had been removed. If results determined that the EPA-mandated cleanup criterion of <1 ppm had 
not been met, additional excavation occurred. Figure 2.4-2 illustrates the PCB concentrations at the site 
mid-way through excavation activities (end of September 2001). The excavation/field-screening process 
continued until the cleanup criterion of <1 ppm was met. 
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2.4.1.3 Confirmatory Sampling Activities 

Prior to confirmatory sampling, sample locations were surveyed using the proposed confirmatory sample 
location map (see Figure 5.0-1 from the approved VCA Plan [Appendix H]). Additional sample locations 
were designated and surveyed due to the increased excavation area; this, in turn, increased the size of 
the PRS boundary. Confirmatory sampling began January 8, 2001, and ended January 11, 2001. Eighty
four samples were collected from 79 predetermined locations (see Figures 2.4-3, 2.4-4, and the VCA plan 
in Appendix H). All samples were analyzed for PCBs by EPA SW-846 Method 8082, and 21 samples 
were also analyzed for target analyte list (TAL) metals (Method 601 0) and VOCs (Method 8260). Two 
field blanks were submitted for VOC analysis. 

On April 2, 2001, additional confirmatory sampling was conducted at four areas with elevated PCB 
concentrations where additional excavation had been necessary (based on the results of the initial round 
of confirmatory sampling). One sample was collected from each location following excavation. All were 
analyzed for PCBs and three were also analyzed for VOCs and TAL metals. 

Samples for VOC analysis were collected using one of two methods, depending upon the media to be 
sampled. When soil or unconsolidated tuff was present at the sample location, EnCore samplers were 
used in accordance with VM-1.00, Rev. 0, "Operating Instructions for the EnCore Sampler." When 
consolidated tuff was present, the samples were taken following SOP-6.28, Rev. O,"Chip Sampling of 
Porous Surfaces." 

The PCB and metal samples from soil up to 0.5 ft deep were taken following the methods specified in 
SOP-6.09, "Spade and Scoop Method for Collection of Soil Samples," and in SOP-6.28, Rev. 0, "Chip 

·Sampling of Porous Surfaces." The PCB and metal samples from depths greater than 0.5 ft were taken 
following the methods specified in SOP-6.10, Rev. 1, "Hand Auger and Thin-Wall Tube Sampler." All of 
the confirmatory samples collected during this effort were sent off-site for fixed-laboratory analysis. 

2.4.2 Remediation Activities 

This section presents a discussion of remedial activities, including site mobilization and preparation, 
excavation activities, and additional removal. PAS 03-056(c) excavation activities were divided into five 
areas: mesa top, west slope, Sandia Canyon bottom, north slope, and ephemeral drainages. 

ER Project personnel began mobilizing equipment and preparing the site at PRS 03-056(c) in August 
2000. Site-preparation activities included constructing base course roads on the mesa top near 03-223 
and in Sandia Canyon for site access, building a base course pad on the mesa top to locate the site 
trailer, constructing a decontamination pad for equipment, demarcating exclusion zones, removing 
vegetation and trees, constructing waste storage areas, installing a surface water run~on diversion 
channel, and surveying pre-excavation sampling locations. 

2.4.2.1 Excavation Activities 

Excavation of the contaminated areas began on August 30, 2000, and continued through December 
2000. Approximately 2400 yd3 of contaminated soil was excavated from PAS 03-056(c). The equipment 
used to accomplish the excavation at PRS 03-056(c) included a John Deere (JD) 690 excavator or 
equivalent, a Bobcat mini-excavator, a JD 444 front-end loader, a JD 554 track loader, and a Spoil Vac 
500 vacuum truck. The soil that was excavated from PRS 03-056(c) was placed into lined 20 y~ roll-off 
containers. The full roll-off containers were transported to the waste storage areas where they were 
subsequently sampled for waste-characterization purposes. 
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2.4.2.2 Site Mobilization and Setup 

Excavation activities were initially guided by the pre-excavation sampling results. As contaminated areas 
were excavated, additional samples were collected and analyzed using EnSys test kits to verify that the 
<1 ppm criterion had been met. If samples revealed contamination above 1 ppm, then excavation 
continued until consolidated tuff was encountered or until the <1 ppm criterion had been confirmed. 
Approximately 500 samples were collected from the excavated area to confirm the removal of PCB
contaminated soil and unconsolidated tuff. Excavation activities began on the mesa top near 03-223 and 
the west slope and progressed in a northeast movement around the site. Once the mesa top and west 
slope was excavated, the PCB-contaminated soils from the north slope, Sandia Canyon bottom, and the 
ephemeral drainages were removed. This progression limited the potential for cross-contamination of soil 
by the heavy equipment. 

The EnSys analysis of soil samples collected during the soil excavation indicated that PCB contamination 
exceeding the <1 ppm cleanup criterion existed outside of the area designated by pre-excavation 
sampling. The PRS 03-056(c) boundary was expanded to encompass areas of PCB-contaminated 
sediment along the watercourse at the bottom of the west slope in Sandia Canyon, the sediment 
packages near the northern boundary of the site where the ephemeral drainages terminate at the Sandia 
Canyon watercourse, and the area occupied by the JCNNM utilities department storage shed (see Figure 
2.4-2). 

Mesa Top 

• 

The excavation of PCB-contaminated soil on the mesa top began adjacent to, and north of, Building 03-
223. Approximately 1 ft of soil was removed from the area adjacent to the building. The rest of the mesa • 
top was excavated down to unconsolidated tuff, which was the stopping criterion for excavation (see 
Photograph 8, Appendix 1). The total amount of soil that was excavated from the mesa top was 
approximately 1200 yd3

• 

Initial EnSys soil screening on the mesa top indicated that only the soil within the fenced area around the 
JCNNM utilities department storage shed contained PCBs > 1 ppm. Upon further investigation, it was 
determined that the entire storage area contained PCB concentrations >1 ppm. Therefore, it was 
necessary-to disassemble and move the shed (see Photograph 5, Appendix I) to remove all of the 
contaminated soil. Soil was excavated down to tuff (see Photograph 6, Appendix 1). Approximately 200 
yd3 of soil was removed from this location. 

West Slope and Sandia Canyon Bottom 

Excavation of the upper portion of the west slope was completed from the mesa top using the JD 690 
excavator. The soil was loaded from the excavator into a wheeled front-end loader, driven to the roll-off 
container staging area, and emptied into lined roll-off bins. To access the contaminated soil located on 
the west slope, a road was constructed from the mesa top to a location midway down the west slope. A 
pad was then prepared for the excavator which would allow the excavator to safely remove soil from both 
up-slope and down-slope locations. A JD 555G bulldozer and approximately 60 yd3 of base course were 
used to construct the road and pad. The level area provided a safe environment for the excavator 
operator. The road provided a safe route for the track loader to enter/exit the canyon and proceed to the 
roll-off staging area. The excavator would then excavate the contaminated soil and dump the 
contaminated soil directly into the track loader's bucket. The track loader would then travel up the base 
course road and place the contaminated soil into roll-offs located on the mesa top. • 
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During the field-screening activities, PCBs above the 1 ppm criterion were detected in sediment packages 
on the opposite side of the watercourse (see Photograph 13, Appendix 1). As a deviation from the VCA 

· plan, the Sandia Canyon bottom was included in remedial activities. Based upon an agreement between 
LANL, the DOE, the NMED HWB, and the NMED Surface Waste Quality Bureau, cleanup of sediment 
deposits in Sandia Canyon bottom would be included in this VCA. A 401/404 dredge-and-fill permit was 
obtained by LANL's Surface Water Quality Group (ESH-18) from the United States Army Corps of 
Engineers and from NMED-SWQB prior to removing the contaminated soil. The conditions in the permit 
were as follows: 

• Allow time to schedule monitoring or inspections of the project. 

• Notify NMED SWQB and DOE Oversight Bureau 10 days before removal. 

• Prevent material from falling into the watercourse by covering the channel with catchment 
material (plywood covered with a tarp, etc.), reducing discharge volume of watercourse to low
flow conditions, and diverting flows around the work area. 

Effluent from the TA-3 power plant and from the LANL wastewater treatment facility are the primary 
contributors to water in the channel in Sandia Canyon. During stormwater/snowmelt, run-off from 
developed mesa-top areas contributes to the flow as well. To meet the conditions outlined in the 401/404 
permit, ER Project personnel contacted TA-3 power plant and wastewater treatment facility personnel to 
identify the lowest flow periods for these two facilities. It was determined that flows during weekends were 
the lowest, and that weekends would be the best time for excavating the contaminated sediments and 
soils in the canyon bottom. Once the work was scheduled, the two facilities reduced flow to approximately 
5 gal. per minute during the removal activities. 

Once the 401/404 permit was obtained, plastic-covered plywood catchments were placed across the 
watercourse to prevent any contaminated soils from entering the watercourse (see Photograph 15, 
Appendix 1). Initially, the Bobcat mini-excavator and hand excavation were used to minimize the 
disturbance to the watercourse. After excavating the sediment package down to the high-flow watermark 
of the watercourse, field screening determined that PCBs above 1 ppm remained in the sediment in the 
watercourse. 

ER Project personnel concluded that diverting the flow and using heavy equipment to excavate the 
sediment and soil would be the most cost-effective and efficient method of removal. To accomplish this 
task, ER Project personnel built a small dam of sandbags in a pond area of the watercourse, 
approximately 20ft upstream of the sediment package. The ponded water was pumped with a 3-in. trash 
pump from the dammed area around the excavation area and back into the watercourse, approximately 
200 ft downstream. When the water had been diverted around the area of excavation, a 2-in. trash pump 
was used to pump the remaining water out of the area to be excavated (see Photograph 16, Appendix 1). 
Once the water was removed from the area, approximately 50 yd3 of soil and sediment were excavated 
from the watercourse and placed into roll-off containers. 

Contaminated sediment packages located to the north of the return lines and along the watercourse were 
hand-excavated into 5-gal. buckets and transferred to the track excavator bucket, which was extended 
across the watercourse. The track excavator loaded the track loader for transfer of the contaminated 
sediment and soil to roll-off bins. Prior to excavation, plastic-covered plywood was placed across the 
watercourse to prevent any contaminated material from falling into the watercourse. 

Approximately 200 yd3 of sediment, soil, and unconsolidated tuff were removed from the Sandia Canyon 
bottom; another 300 yd3 of sediment, soil, and unconsolidated tuff were removed from the west slope. 
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North Slope 

The north slope was accessible from the mesa top and from the bottom of the canyon, allowing for 
efficient removal of PCB-contaminated soil and unconsolidated tuff with the JD 690 excavator. A number 
of trees had to be removed from this area prior to and during excavation of the area to ensure that all 
PCB-contaminated material at levels greater than 1 ppm was removed. Soil removal began at the top of 
the north slope (see Photograph 11, Appendix 1). The soil was loaded directly into roll-off containers on 
the mesa top. Field-screening activities during the excavation revealed that additional contamination 
existed to the east of the original north slope excavation area, expanding the area to be excavated as well 
as the PAS boundary (Figure 2.4-2). The lower portion of the north slope, including the additional area, 
was excavated from the bottom of the slope. The soil was excavated, placed into the bucket of a front
end loader, and transported to a roll-off bin located at the roll-off staging area. Approximately 500 yd3 of 
soil and unconsolidated tuff were excavated from the north slope. 

Ephemeral Drainages 

The ephemeral drainages contained contaminated sediment that were confined to sediment catches and 
depressions in the drainage. A SpoiiVac 500 vacuum truck was used initially but proved inefficient at 
removing sediment from the drainages. A Bobcat mini-excavator with rubber tracks was mobilized to the 
site. The rubber tracks did not disturb the drainage areas in the manner that a large track excavator 
would. The mini-excavator fit into the bottom of the drainages with minimal disturbance to the surrounding 
area and still had enough reach to load the front-end loader from the bottom of the drainage. The teeth 
were removed from the bucket of the excavator so that all contaminated sediment and unconsolidated tuff 
could be removed (see Photograph 4, Appendix 1). The front-end loader transferred the contaminated 
material to a roll-off bin located at the staging area. • 

The two contaminated sediment catches located at the northernmost portion of the ephemeral drainages 
proved to be the most labor-intensive areas of the entire site. The excavation of these areas had to be 
performed manually. The hand-excavated sediment and soil was loaded into 5-gal. buckets, walked 
upslope, and manually transferred into the front-end loader. The loader transferred the contaminated 
material to the roll-off containers at the staging area. The total amount of soil and sediment removed by 
hand from the northern section of the Sandia Canyon bottom ephemeral drainage was approximately 11 
yd3

• The total amount of soil, sediment, and unsolidated tuff excavated from the ephemeral drainages was 
approximately 150 y~. 

Removal of Areas with Elevated PCB Concentrations 

Upon receipt of the PRS 03-056(c) confirmation sampling results, it was determined that four areas 
remained substantially above the 1 ppm cleanup criterion and that additional excavation would be 
necessary at these locations. These four areas were localized pockets of soil that contained PCB 
concentrations of 8.2, 17, 19, and 76 ppm, respectively. Two of the locations were adjacent to the 
ephemeral drainages, and the other two were on the mesa top. 

On March 27 and 28, 2001, a backhoe was mobilized to the site to remove soil from the four areas. 
These areas were excavated with a backhoe (where practical) and by hand, using shovels and 5-gal. 
buckets where necessary. The soil was loaded into the backhoe and transferred to a lined roll-off bin for 
waste characterization and disposal. After the soil was removed down to tuff, EnSys test kits were used to 
verify that the <1 ppm PCB cleanup criterion had been met. Two roll-off bins were filled with 
approximately 30 yd3 of soil. 

September 2001 20 ER2001-0657 



I 

•• 
I 
I 
I 
I 
I 
I 
I 
I• 
I 
I 
I 
I 
I 
I 

•• I 
I 

PRS 03-056(c) VCA Completion Report 

2.4.3 Confirmatory Sampling Data Review 

Confirmatory sample results are summarized in the following sections and are presented in their entirety 
in Appendix D. 

2.4.3.1 Inorganic Chemical Comparison with Background Levels 

The results of the inorganic analyses of the soil and tuff sampled at PRS 03-056(c) are discussed in this 
section. Soil and sediment were not differentiated during confirmatory sampling. Table 2.4-1 summarizes 
the frequency of detection and Table 2.4-2 presents any samples with detected inorganic chemicals 
exceeding background values (BVs) (Ryti et al. 1998, 59730). 

Analyte Media 

Aluminum Soil 

Qbt3 

Antimony Qbt3 

Arsenic Soil 

Qbt3 

Barium Soil 

Qbt3 

Beryllium Soil 

Qbt3 

Cadmium Soil 

Qbt3 

Calcium Soil 

Qbt3 

Chromium, Soil 
total Qbt3 

Cobalt Soil 

Qbt3 

Copper Soil 

Qbt3 

Iron Soil 

Qbt3 

Lead Soil 

Qbt3 

Magnesium Soil 

Qbt3 

Manganese Soil 

Qbt3 

Mercury Soil 

Qbt3 

ER2001-0657 

Table 2.4-1 
PAS 03·056(c) 

Frequency of Detected Inorganic Chemicals• 

Number of Number of Sample Value BV 
Analyses Detects Range(ppm) (ppm) 

18 18 1400 to 13,000 29200 

3 3 2350to 5280 7340 

3 0 [0.27 to 0.32t 0.5 

18 18 2.6 to 110 8.17 

3 3 1.9 to 2.6 2.79 

18 18 12 to 120 295 

3 3 19.4 to 22.4 46 

18 18 0.32 to 2.9 1.83 

3 3 0.42 to 0.85 1.21 

18 9 [0.0333] to 3.6 0.4 

3 0 [0.028 to 0.033) 1.63 

18 18 390 to 3600 6120 

3 3 836 to 925 2200 

18 18 0.7to37 19.3 

3 3 1.1 to 2.3 7.14 

18 18 0.85 to 29 8.64 

3 3 0.75to2 3.14 

18 18 0.43 to 15 14.7 

3 3 2.2 to 4.3 4.66 

18 18 7100 to 16,000 21500 

3 3 7000 to 10,100 14500 

18 18 3.2to42 22.3 

3 3 3.1 to 22.8 11.2 

18 18 120 to 1800 4610 

3 3 514 to 676 1690 

18 18 140 to 520 671 

3 3 136 to 326 482 

18 6 [0.0188] to 0.13 0.1 

3 1 0.018 to [0.021) 0.1 

21 

Frequency of Detects 
Above BV 

0/18 

0/3 

0/3 

1/18 

0/3 

0118 

0/3 

1/18 

0/3 

1/18 

013 

0/18 

0/3 

1/18 

013 

1/18 

0/3 

2/18 

0/3 

0/18 

0/3 

3/18 

1/3 

0/18 

0/3 

0/18 

013 

1/18 

0/3 
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Table 2.4-1 (continued) 

Number of Number of Sample Value BV Frequency of Detects 
Analyte Media Analyses Detects Range (ppm) (ppm) Above BV 

Nickel Soil 18 18 1.4 to 30 15.4 1/18 

Qbt3 3 3 1.9 to 3.2 6.58 0/3 

Potassium Soil 18 18 170 to 1400 3460 0/18 

Qbt3 3 3 364 to 463 3500 0/3 

Selenium Soil 18 18 0.287 to 0.962 1.52 0/18 

Qbt3 3 0 (0.13 to 0.15] 0.3 013 

Silver Soil 18 4 (0.1 07] to 2.2 1 2/18 

Obt3 3 0 [0.14 to 0.17] 1 0/3 

Sodium Soil 18 18 70 to 280 915 0/18 

Obt3 3 3 116 to 145 2770 0/3 

Thallium Soil 18 14 (0.0532] to 0.154 0.73 0/18 

Qbt3 3 0 [0.14 to 0.17] 1.1 0/3 

Vanadium Soil 18 18 1.4 to 32 39.6 0/18 

Obt3 3 3 3.5 to 6 17 0/3 

Zinc Soil 18 18 14 to 77 48.8 6/18 

Qbt3 3 3 37 to 42.8 63.5 013 
8 Descriptions of the analytical methods used for this PRS can be found in Appendix C. Detection limits can be found in 

Appendix D. 

b Values in brackets are the detection limit or range of detection limits. 

Table 2.4-2 
PRS 03-056(c) 

Inorganic Chemicals with Concentrations or Detection Limits at or Exceeding evs• 

Location Sample Sample Value BV Depth 
Analyte 10 10 (ppm) (ppm) Matrix (ft) 

Arsenic 03-14361 RE03-01-0010 110 (J-) 8.17 Soil 0-0.5 

Beryllium 03-14361 RE03-01-0010 2.9 (J-) 1.83 Soil 0-0.5 

Cadmium 03-14361 RE03-01-0010 3.6 0.4 Soil 0-0.5 

Chromium 03-14319 RE03-01-0008 37 (J-) 19.3 Soil 0-0.5 

Cobalt 03-14361 RE03-01-001 0 29 (J-) 8.64 Soil 0-0.5 

Copper 03-14361 RE03-01-0010 15 (J-) 14.7 Soil 0-0.5 

03-14358 RE03-01-0016 15 0.5-1 

Lead 03-14367 RE03-01-0093 23 22.3 Soil 0.5-1 

03-14361 RE03-01-001 0 37(J+) . 0-0.5 

03-14367 RE03-01-0018 42 0-0.5 

03-14344 RE03-01-0130 22.8 11.2 Qbt3 0-0.25 

Mercury 03-14358 RE03-01-0016 0.13 (J) 0.1 Soil 0.5-1 
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Table 2.4-2 (continued) 

Location Sample Sample Value BV Depth 
Analyte ID ID (ppm) (ppm) Matrix (ft) 

Nickel 03-14361 RE03-01-0010 30 (J-) 15.4 Soil 0-0.5 

03-14358 RE03-01-0016 1.4 (J) 0.5-1 

Silver 03-14361 RE03-01-001 0 2.2 (J-) 1 Soil 0-0.5 

Zinc 03-14393 RE03-01-0003 77 (J-) 48.8 Soil 0-0.5 

03-14361 RE03-01-001 0 69 (J-) 0-0.5 

03-14319 RE03-01-0008 55 (J-) 0-0.5 

03-14314 RE03-01-0002 52 (J-) 0-0.5 

03-14334 RE03-01-0009 52 (J-) 0-0.5 

03-14316 RE03-01-0005 49 (J-) 0-0.5 
8 Descriptions of the analytical methods used for this PRS can be found in Appendix C. Detection limits can 

be found in Appendix D. 

A data quality assessment of the inorganic chemical data was conducted. Cadmium was qualified as 
estimated (J), or estimated and biased high (J+), in eight samples. The J qualifier indicates that the 
reported value was less than the reporting limit but above the instrument detection limit. The J+ qualifier 
indicates that matrix-spike recovery was above the upper acceptance limit (125%). Numerous metal 
detections (arsenic, beryllium, chromium, cobalt, copper, lead, nickel, silver, and zinc) were qualified as 
estimated and biased low (J-), indicating that recovery in the laboratory control sample was below the 
lower acceptance limit (80%). The potential low or high bias indicated by these ONQC results did not 
affect the usability of the data. Antimony in all soil samples was qualified as unusable (R) because the 
matrix-spike recoveries were less than the lowest acceptable limit. There were no other data quality 
issues associated with the inorganic analytical results. 

With the exception of the A-qualified data, all the inorganic chemical data are usable. The A-qualified 
data did not affect the adequacy of the data set for any inorganic chemical when determining whether a 
release had occurred from the PRS. Data qualified by R are not of sufficient quality to use in a risk 
assessment and were eliminated from the data set that was used to estimated risk. 

The data qualified as J, J+, and J- are considered to be estimated values because the associated QC 
data did not meet specifications. The qualification of data in this manner indicated uncertainty in the 
reported concentration, but not in the identity of the analytes. "Risk Assessment Guidance for Superfund," 
volume 1, part A (EPA 1989, 08021 ), and "Guidance for Data Usability in Risk Assessment," (part A) 
(EPA 1992, 54947) state that these data can and should be used in risk assessment just as data with no 
qualification. The data quality is discussed in more detail in Appendix C. 

The data review for inorganic chemicals at PRS 03-056(c) retained the following chemicals as COPCs: 
arsenic, cadmium, chromium, cobalt, mercury, nickel, silver and, zinc (all in soil only); and lead (in soil 
and tuff) (Table 2.4-3). Figure 2.4-3 illustrates the inorganic chemicals retained as COPCs as a result of 
the comparison with BVs . 
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Table 2.4-3 
PAS 03-056(c) 

Results of RFIInorganlc Data Review 

Analyte Media Result Rationale 

Aluminum Soil Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Qbt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Qbt 3 BV 

Antimony Soil No data Retained for qualitative evaluation; all antimony results were rejected 
(A-qualified) due to poor recovery and high potential for false-negative 
results; data qualified as A are not of sufficient quality to use in a 
quantitative risk assessment 

Qbt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Qbt 3 BV 

Arsenic Soil Retained Retained as a COPC because one sample was detected at a 
concentration greater than the soil BV and range 

Qbt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Qbt 3 BV 

Barium Soil Eliminated Eliminated as a COPC because It was not detected at concentrations 
greater than the soil BV 

Qbt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Qbt 3 BV 

Beryllium Soil Eliminated Eliminated as a COPC because the one sample concentration greater 
than the soil BV was within the range of the soil background data 

Qbt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Qbt 3 BV 

Cadmium Soil Retained Retained as a COPC because detection limits in two samples were 
greater than the soil BV 

Qbt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Qbt 3BV 

Calcium Soil Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Qbt3 Eliminated Eliminated as a COPC because It was not detected at concentrations 
greater than the Qbt 3 BV 

Chromium, Soil Eliminated Eliminated as a COPC because one sample concentration greater than 
total the soil BV was within the range of the soil background data 

Qbt3 Eliminated Eliminated as a COPC because It was not detected at concentrations 
greater than the Qbt 2,3,4 BV 

Cobalt Soil Retained Retained as a COPC because one sampl~ concentration was greater 
than the soil BV and range 

Qbt3 Eliminated Eliminated as a COPC because It was not detected at concentrations 
greater than the Qbt 2,3,4 BV 

Copper Soil Eliminated Eliminated as a COPC because the two sample concentrations greater 
than the soil BV were within the range of the soil background data 

Qbt3 Eliminated Eliminated as a COPC because the one sample concentration greater 
than the Qbt 2,3,4 BV was within the range of the Qbt 2,3,4 background 
data 
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Analyte Media 

Iron Soil 

Obt3 

Lead Soil 

Obt3 

Magnesium Soil 

Qbt3 

Manganese Soil 

Obt3 

Mercury Soil 

Obt3 

Nickel Soil 

Obt3 

Potassium Soil 

Obt3 

Selenium Soil 

Obt3 

Silver Soil 

Qbt3 

Sodium Soil 

Obt3 
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Table 2.4-3 (continued) 

Result Rationale 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Retained Retained as a COPC because three sample values greater than the soil 
BV were also greater than the range of the soil background data 

Retained Retained as a COPC because one sample value greater than the Qbt 
2,3,4 BV was also greater than the range of the tuff background data 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Retained Retained as a COPC because the detection limit in 1 sample value was 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than Obt 3 BV 

Retained Retained as a COPC because 1 sample greater than the soil BV was 
also greater than the soil range 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than Obt 3 BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Retained Retained as a COPC because two values were greater than the soil BV 
and the range 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 
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Table 2.4-3 (continued) • Analyte Media Result Rationale 

Thallium Soil Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Obt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Vanadium Soil Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the soil BV 

Obt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

Zinc Soil Retained Retained as a COPC because 6 sample values were greater than the 
soiiBV 

Obt3 Eliminated Eliminated as a COPC because it was not detected at concentrations 
greater than the Obt 3 BV 

• 

• 
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Figure 2.4-3. Confirmatory sampling locations and detected Inorganic and organic chemical concentrations at PRS 03·056(c) 
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2.4.3.2 Radionuclide Comparison with Background/Fallout Radionuclide Concentration 

PRS 03-056(c} has never been used for radiation-related work, nor is there any record of releases or 
spills of radioactive materials. Radiological surveys performed during the initial RFI did not detect any 
radiation. Therefore, environmental media samples were not analyzed for radionuclides. 

2.4.3.3 Evaluation of Organic Chemicals 

The results of the organic chemical analyses of the soil and tuff sampled at PRS 03-056(c} are discussed 
in this section and presented in their entirety in Appendix D. Table 2.4-4 summarizes the frequency of 
organic chemical detection. Table 2.4-5 presents the detected organic chemicals. Organic chemical data 
were qualified as estimated (J} and estimated biased high (J+} because the associated laboratory control 
sample failed acceptance criteria. Organic chemicals were qualified as estimated (J} because the 
reported values were less than the reporting limits but above the method detection limits. The affected 
analytes for all the qualified data can be found in Appendix C. 

The data qualified as J and J+ are considered to be estimated values because the associated QC data 
did not meet specifications. The qualification of data in this manner indicated uncertainty in the reported 
concentration, but not in the identity of the analytes. "Risk Assessment Guidance for Superfund," volume 
1, part A (EPA 1989, 08021 }, and "Guidance for Data Usability in Risk Assessment" (part A) (EPA 1992, 
54947} state that these data can and should be used in risk assessment just as data with no qualification. 
All the organic chemical data are usable. Environmental and climatic condi\ions during sampling at this 
PRS did not affect the analytical results or data quality. The data quality is discussed in more detail in 
Appendix C. 

Table2.4-4 
PRS 03-056(c) 

Frequency of Detected Organic Chemicals• 

Number Number Concentration Estimated Frequency 
of of Range Quantitation Limits of 

Analyte Media Analyses Detects (ppm) (mglkg) Detects 

Acetone Soil 18 10 (0.021 to 0.42]b 0.02 10/18 

Aroclor-1260 Soil 80 54 [0.033] to 4.1 0.033 54/80 

Obt3 4 2 (0.034] to 2.6 0.033 2/4 

Benzene Soil 18 7 0.0023 to [0.012] 0.005 7/18 

lsopropyltoluene[4-] Soil 18 7 (0.0053) to 0.15 0.005 7/18 

Tetrachloroethane Soil 18 1 [0.0053 to 0.012] 0.005 1/18 

Obt3 3 2 (0.0056) to 23 0.005 213 

Toluene Soil 18 10 0.0019 to 0.04 0.005 10/18 

Trichloroethane[1, 1, 1-] Obt3 3 1 [0.0052] to 1.8 0.005 1/3 

Trichlorofluoromethane Soil 18 1 0.0022 to [0.023] 0.005 1/18 

• Descriptions of the analytical methods used for this PRS can be found in Appendix C. Detection limits can be found in 
Appendix D. 

b Values in brackets are the detection limit or range of detection limits . 
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Table 2.4-5 
PRS 03-056(c), Detected Organic Chemicals• • 

Analyte location 10 Sample 10 Sample Value (ppm) Media Depth (ft) 

Acetone 03-14312 RE03-01-0006 0.071 (J) Soil 0-0.5. 

03-14312 RE03-01-0007 0.059 (J) Soil 0.5-1 

03-14314 RE03-01-0002 0.031 (J) Soil 0-0.5 

03-14334 RE03-01-0009 0.022 (J) Soil 0-0.5 

03-14358 RE03-01-0016 0.11 (J+) Soil 0.5-1 

03-14367 RE03-01-0018 0.043 (J) Soil 0-0.5 

03-14367 RE03-01-0093 0.13(J+) Soil 0.5-1 

03-14388 RE03-01-0017 0.036 (J+) Soil 0-0.5 

03-14393 RE03-01-0003 0.044 (J) Soil 0-0.5 

03-14393 RE03-01-0004 0.029 (J) Soil 0.5-1 

Aroclor-1260 03-14309 RE03-01-0071 0.21 Soil 0-0.5 

03-14310 RE03-01-0075 0.91 Soil 0-0.5 

03-14311 RE03-01-0059 2.1 Soil 0-0.5 

03-14312 RE03-01-0006 0.1 Soil 0-0.5 

03-14312 RE03-01-0007 0.056 Soil 0.5-1 

03-14313 RE03-01-0070 4.1 Soil 0-0.5 

03-14314 RE03-01-0002 2.5 Soil 0-0.5 

03-14315 RE03-01-0128 2.6 Obt3 0-0.25 

03-14316 RE03-01-0005 0.13 Soil 0-0.5 • 03-14317 ' RE03-01-0072 0.37 Soil 0-0.25 

03-14318 RE03-01-0074 2.8 Soil 0-0.25 

03-14319 RE03-01-0008 1.2 Soil 0-0.5 

03-14320 RE03-01-00n 0.096 Soil 0-0.25 

03-14321 RE03-01-0073 1.5 Soil 0-0.5 

03-14322 RE03-01-0069 0.15 Soil 0-0.25 

03-14325 RE03-01-0061 0.061 Soil 0-0.25 

03-14326 RE03-01-0062 3.4 Soil 0-0.5 

03-14328 RE03-01-0078 0.85 Soil 0-0.5 

03-14329 RE03-01-0066 0.097 Soil 0-0.25 

03-14330 RE03-01-0064 2.8 Soil 0-0.5 

03-14331 RE03-01-0058 0.24 Soil 0-0.25 

03-14332 RE03-01-0057 0.16 Soil 0-0.25 

03-14338 RE03-01-0053 0.43 Soil 0-0.5 

03-14341 RE03-01-0050 0.39 Soil 0-0.25 

03-14342 RE03-01-0049 0.069 Soil 0-0.5 

03-14343 RE03-01-0048 0.41 Soil 0-0.5 

03-14345 RE03-01-0044 1.6 Soil 0-0.5 

03-14346 RE03-01-0055 0.21 Soil 0-0.5 

03-14347 RE03-01-0042 0.3 Soil 0-0.25 

03-14348 RE03-01-0043 0.71 Soil 0-0.5 • 03-14349 RE03-01-0045 0.22 Soil· 0-0.5 

September 2001 30 ER2001-0657 



I 

•• 
I 
I 
I 
I 
I 
I 
I 
I• 
I 
I 
I 
I 
I 
I 

•• I 
I 

Analyte 

Aroclor-1260 
(continued) 

Benzene 

lsopropyltoluene[4-] 

Tetrachloroethene 

ER2001-0657 

Location 10 

03-14350 

03-14352 

03-14353 

03-14354 

03-14357 

03-14358 

03-14358 

03-14359 

03-14361 

03-14362 

03-14364 

03-14365 

03-14367 

03-14367 

03-14368 

03-14370 

03-14375 

03-14376 

03-14378 

03-14379 

03-14380 

03-14385 

03-14386 

03-14388 

03-14393 

03-14312 

03-14314 

03-14367 

03-14367 

03-14388 

03-14393 

03-14393 

03-14312 

03-14335 

03-14358 

03-14361 

03-14367 

03-14367 

03-14388 

03-14314 

03-14315 

03-14344 

PRS 03-056(c) VCA Completion Report 

Table 2.4-5 (continued) 

Sample 10 Sample Value (ppm) Media Depth (ft) 

RE03-01-0040 0.041 Soil 0-0.25 

RE03-01-0039 0.085 Soil 0-0.25 

RE03-01-0041 0.22 Soil 0-0.25 

RE03-01-0046 0.77 Soil 0-0.5 

RE03-01-0037 0.059 Soil 0-0.25 

RE03-01-0015 0.14 Soil 0-0.5 

RE03-01-0016 0.37 Soil 0.5-1 

RE03-01-0079 1.9 Soil 0-0.5 

RE03-01-001 0 0.043 Soil 0-0.5 

RE03-01-0029 0.49 Soil 0-0.5 

RE03-01-0032 0.8 Soil 0-0.5 

RE03-01-0034 0.057 Soil 0-0.5 

RE03-01-0018 0.43 Soil 0-0.5 

RE03-01-0093 0.25 Soil 0.5-1 

RE03-01-0027 0.21 Soil 0-0.5 

RE03-01-0025 0.27 Soil 0-0.5 

RE03-01-0022 0.15 Soil 0-0.5 

RE03-01-0131 0.23 Qbt3 0-0.25 

RE03-01-0019 0.12 Soil 0-0.5 

RE03-01-0028 0.1 Soil 0-0.5 

RE03-01-0080 1.2 Soil 0-0.5 

RE03-01-0051 0.31 Soil 0-0.5 

RE03-01-0047 0.13 Soil 0-0.25 

RE03-01-0017 0.06 Soil 0-0.5 

RE03-01-0003 0.068 Soil 0-0.5 

RE03-01-0006 0.0023 (J) Soil 0-0.5 

RE03-01-0002 0.0037 (J) Soil 0-0.5 

RE03-01-0018 0.0062 (J) Soil 0-0.5 

RE03-01-0093 0.0044 (J+) Soil 0.5-1 

RE03-01-0017 0.0053 (J+) Soil 0-0.5 

RE03-01-0003 0.0064 (J) Soil 0-0.5 

RE03-01-0004 0.0035 (J) Soil 0.5-1 

RE03-01-0006 0.02 Soil 0-0.5 

RE03-01-0012 0.047 Soil 0.5-1 

RE03-01-0015 0.011 (J+) Soil 0-0.5 

RE03-01-0010 0.03 Soil 0-0.5 

RE03-01-0018 0.0083 (J) Soil 0-0.5 

RE03-01-0093 0.14 (J+) Soil 0.5-1 

RE03-01-0017 0.15(J+) Soil 0-0.5 

RE03-01-0002 0.0081 (J) Soil 0-0.5 

RE03-01-0128 23 Qbt3 0-0.25 

RE03-01-0130 0.0074 Qbt3 0-0.25 
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Table 2.4-5 (continued) 

Analyte LocationiD Sample 10 Sample Value (ppm) Media Depth (ft) 

Toluene 03-14312 RE03-01-0006 0.005 (J) Soil 0-0.5 

03-14314 RE03-01-0002 0.0022 (J) Soil 0-0.5 

03-14335 RE03-01-0011 0.0019 (J) Soil 0-0.5 

03-14335 RE03-01-0012 0.021 Soil 0.5-1 

03-14358 RE03-01-0015 0.027 (J+) Soil 0-0.5 

03-14358 RE03-01-0016 0.0095 (J+) Soil 0.5-1 

03-14361 RE03-01-001 0 0.04 Soil 0-0.5 

03-14367 RE03-01-0018 0.0038 (J) Soil 0-0.5 

03-14367 RE03-01-0093 0.012 (J+) Soil 0.5-1 

03-14388 RE03-01-0017 0.012 (J+) Soil 0-0.5 

Trichloroethane[1,1,1-] 03-14315 RE03-01-0128 1.8 Obt3 0-0.25 

Trichlorofluoromethane 03-14388 RE03-01-0017 0.0022 (J+) Soil 0-0.5 
8 

Descriptions of the analytical methods used for this PAS can be found in Appendix c: Detection limits can be found in 
Appendix D. 

Seven organic chemicals in soil and three organic chemicals in tuff have been retained as COPCs for 
further evaluation (Table 2.4-6). Confirmatory sample locations of the detected organic chemicals that 
were retained as COPCs are shown in Figure 2.4-3 (organic and inorganic chemicals) and Figure 2.4.4 
(PCBs). 

Analyte Media 

Acetone Soil 

Aroclor-1260 Soil 

Obt3 

Benzene Obt3 

lsopropyltoluene[4-] Soil 

T etrachloroethene Soil 

Obt3 

Toluene Soil 

Trichloroethane[1,1,1-] Soil 

T richlorofluoromethane Soil 

Table 2.4-6 
PRS 03-056(c) 

Results of Organic Chemical Data Review 

Result Rationale 

Retained Retained as a COPC because it was detected in 10 samples in soil 

Retained Retained as a COPC because it was detected in 54 samples in soil 

Retained Retained as a COPC because it was detected in 2 samples in tuff. 

Retained Retained as a COPC because it was detected in 7 samples in tuff 

Retained Retained as a COPC because it was detected in 7 samples in soil 

Retained Retained as a COPC because it was detected in 1 sample in soil 

Retained Retained as a COPC because it was detected in 2 samples in tuff 

Retained Retained as a COPC because it was detected in 10 samples in soil 

Retained Retained as a COPC because it was detected in 1 sample in soil 

Retained Retained as a COPC because it was detected in 1 sample in soil 

2.4.3.4 Other Applicable Data Comparison with Background and/or Cleanup Levels 

There are no other applicable data for comparison with background and/or cleanup levels. 

2.4.4 Revised Site Conceptual Model 

The preliminary conceptual model for contaminant distribution assumed that contamination of the soil and 
tuff would be limited to the area directly affected by spills from the transformer storage pad area. In that 
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model, transport of contamination subsequent to the initial release was considered to be limited. During 
this investigation, characterization work was conducted to supplement a previous investigation of young 
(Laboratory-aged} sediments composing low terraces along the creek. Results from the previous 
investigation had indicated that locally high PCB concentrations were located at the toe of the west slope 
of PRS 03-056(c}, and that concentrations found further downcanyon (including within the wetlands area} 
were significantly lower. All but one of the PCB values detected in the wetland were less than 1 mg/kg, 
with one value at 2 mglkg (LANL 2000, 64349}. The supplemental data_provided by the VCA investigation 
indicated that some transport of PCB contamination had likely occurred via stormwater runoff from the 
contaminated hill slope. The likely scenario is that PCB contamination was sorbed to relatively fine
grained sediment particles that were eroded and transported off of the hillslope and deposited on the 
floodplain terrace in the canyon. Thus, in order to achieve the remediation goal, the sediment 
contamination in the canyon floor was also remediated. 

Human exposure to contaminants, reflected in the preliminary conceptual exposure model (see section 
2.3.2.3}, could occur through inhalation of suspended particulates, incidental ingestion of soil, or dermal 
exposure. These same exposure routes are relevant following completion of the VCA. The source term, 
however, has been greatly reduced by removal of contaminated soil down to tuff. In addition, many areas 
with residual contamination have been paved or potential exposure has been mitigated by installation of 
best management practices (BMPs} or placement of clean fill. BMPs, such as placement of gabions or 
matting, or cover with clean fill decrease the likelihood that a receptor will encounter residual 
contamination. 

The potential exposure pathways for ecological receptors at these locations are limited to root uptake 
through cracks and crevices in the tuff. For plants, this pathway of exposure is expected to result in 
limited uptake of contamination since all other contamination above tuff has been removed. All other 
potential pathways have been eliminated by remediation. The ecological conceptual exposure model for 
PRS 03-056(c} and the associated rationale are presented in part C of the ecological seeping checklist 
(Appendix H). 

2.4.4.1 Nature and Extent of Contamination 

Soil from PRS 03-056(c) was sampled prior to excavation activities, and it was analyzed with a semi
quantitative EnSys test kit. These results (Figure 2.4-1), along with the results from the confirmatory 
sampling performed during the 1995 RFI EC (see VCA plan, Appendix H), were used to better define the 
lateral extent of PCB contamination, prior to commencing VCA activities. During excavation activities, 
EnSys test kits were used to verify that PCB contamination had been successfully removed down to the 
mandated cleanup criterion of <1 ppm PCB, or down to consolidated tuff. EnSys results were confirmed 
with analytical results. The results from this sampling effort required expanding the original area to be 
excavated (see Figure 2.4-2 and Figure 2.4-5). More details about the remediation activities are provided 
in section 2.4.2. Details of the results of confirmatory sampling are provided in section 2.4.3. 
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Site location Map 

TA • 03, SWMU 3·056(c) 
LOS ALAMOS COUNTY, NEW MEXICO 

Areas excavated down to tuff and sample locations with <1 ppm PCB concentrations at PAS 03·056(c), March 2001 

37 September 2001 
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PRS 
Number 

03.Q56(c) 

03-056(c) 
03.Q56(c) 

03.Q56(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c)_ 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056{c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c)_ 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(cl 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

Location 
ID SampleiD 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-0 1-001 0 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-001 0 

03-14361 RE03-01-0010 

03-14361 RE03-0l-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 
03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 
03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 
03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 
03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 
03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 . 

03-14361 RE03-01-0010 

03-14361 RE03-01-001 0 

03-14361 RE03-01-0010 

03-14361 RE03-01-001 0 

03-14361 RE03-01-0010 

03-14361 RE03-01-001 0 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-0010 

03-14361 RE03-01-001 0 

03-14361 RE03-01-0010 

03-14361 RE03-01-001 0 

03-14361 RE03-01-001 0 

03-14361 RE03-01-001 0 

03-14361 RE03-01-0010 

Table 0·2.0·1, PRS 3-056(c) 

Media 
Code Analyte 

ALLH Butylbenzene(tert-) 

ALLH Tetrochloroethene 

ALLH Toluene 

ALLH Dichloropropene(trons-1.3-) 
ALLH Trichloroethene 

ALLH Trichlorofluoromethone 
ALLH Trichlorotrlfluoroethone 
ALLH Vinyl Chloride 

ALLH Xylene (lotol) 

ALLH Aroclor-1016 
ALLH Aroclor-1221 

ALLH Aroclor-1232 

ALLH Aroclor-1242 

ALLH Aroclor-1248 
ALLH Aroclor-1254 
ALLH Aroclor-1260 
ALLH Tetrochloroethone(1.l. 1.2-) 
ALLH Trlchloroethone(1.1.1-) 
ALLH 1 etrochloroethone(1,1.2.2-). 
ALLH Trlchloroethone(1.1.2-) 
ALLH Dichloroethone(l,1-) 
ALLH Dichloroethene(l.1-) 
ALLH Dlchloropropene(1,1-) 
ALLH Trichloropropone(1.2.3-) 
ALLH Trimethylbenzene(l.2.4-1 
ALLH Dlbromo-3-chloropropone(1.2-) 
ALLH Dlbromoethone(1.2-) 
ALLH Dlchlorobenzene(1.2-) 
ALLH Dlchloroethone(1.2-) 
ALLH Dichloroethene(cls/trons-1.2-) 
ALLH Dlchloropropone(1.2-) 
ALLH Trimeth_ylbenzene(1,3.5-) 
ALLH Dlchlorobenzene(1.3-) 
ALLH Dlchloropropone(1.3-) 

ALLH Dlchlorobenzene(1.4-) 
ALLH Dlchloropropone(2.2-) 

ALLH Butanone(2-) 

ALLH Chlorotoluene(2-) 
ALLH Hexonone(2-) 
ALLH Chlorotoluene(4-) 

ALLH lsopropyltoluene(4-) 

ALLH Methvi-2-Pentonone(4-) 
ALLH Acetone 

ALLH Benzene 

ALLH Bromobenzene 

ALLH Bromochloromethone 

ALLH Bromodlchloromethone 

ALLH Bromoform 

ALLH Bromomethone 

ALLH Corban Disulfide 

ALLH Carbon Tetrachloride 

ALLH · Chlorobenzene 

ALLH Chlorodlbromomethone 

ALLH Antimony 
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Report 
ResuH UnHs Qual. 
0.0078 MG/KG u 
0.0078 MG/KG u 

0.04 MG/KG None 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.016 MG/KG u 
0.0078 MG/KG u 
0.016 MG/KG u 
0.0078 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.043 MG/KG None 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.016 MG/KG u 

0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.023 MG/KG u 

0.0078 MG/KG u 
0.031 MG/KG u 
0.0078 MG/KG u 

0.03 MG/KG None 
0.031 MG/KG u 
0.23 MG/KG u 

0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MGJKG u 
0.016 MG/KG w 

0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.0078 MG/KG u 
0.111 MG/KG R 



Table 0-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number 10 SompleiD Code Analyte ResuH Units Qual. 
03-056(c) 03-14335 RE03-0l-0011 ALLH Silver 0.112 MG/KG UJ 
03-056(c) 03-14335 RE03-01-0011 ALLH Aluminum 5200 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH Arsenic 3.0099999 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Borlum 33 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Beryllium 0.65 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Calcium 1400 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH Cadmium 0.0348 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH CoboH 2.2 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Chromium. Total 3.9000001 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Copper 2.7 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH iron HXXXJ MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH Mercury 0.0196 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Potassium 810 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH M(lgnesium 1100 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH Manganese 220 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Sodium 280 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 AlLH Nickel 2.9000001 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH lead 7.3CXXXXJ2 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Selenium 0.387 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH Thallium 0.112 MG/KG None 
03-056(c) 03-14335 RE03-01-0011 ALLH Vanadium 7.3CXXXXJ2 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Zinc 45 MG/KG J-
03-056(c) 03-14335 RE03-01-0011 ALLH Tetrachloroethane(l.l.1.2-) o:oo1 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Trlchloroethane(1.1.1-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Tetrachloroethane(1.1.2.2-) 0.007 MG/KG u • 03-056(c) 03-14335 RE03-01-0011 ALLH Trlchioroethane(1.1.2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dichloroethane(1.1-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dichloroethene(1.1-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dichloropropene(1.1-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Trlchloropropone(1.2.3-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Trimethylbenzene(1.2.4-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dibromo-3-chioropropane(1.2-) 0.014 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dlbromoethane(1.2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dichlorabenzene(1.2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dlchloroethone(1.2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dichioroethene(cis/trans-1.2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dlchioropropane(1.2-) · 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Trimethylbenzene(1.3.5-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dlchlorobenzene(1.3-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Dlchloropropone(1.3-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-0l-0011 ALLH Dlchlorobenzene(1.4-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 AlLH Dlchloropropone(2.2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 AlLH Butanone(2-) 0.028 MG/KG u 
03-056(c) 03-14335 RE03-0l-0011 ALLH Chlorotoluene(2-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Hexanone(2-) 0.028 MG/KG u 
03-056(c) 03-14335 RE03-0l-0011 ALLH Chlorotoluene(4-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 AlLH lsopropyttoluene(4-) 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Methyl-2-pentanone(4-) 0.028 MG/KG u 
03-056(c) 03-14335 . RE03-0l-0011 ALLH Acetone 0.051 MG/KG u 
03-056(c) 03-14335 RE03-0l-0011 ALLH Benzene 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Bromobenzene 0.007 MG/KG u 
03-056(c) 03-14335 RE03-01-0011 ALLH Bromochloromethane 0.007 MG/KG u • 03-056(c) 03-14335 RE03-01-0011 ALLH Bromodlchloromethane 0.007 MG/KG u 
03-056(c) 03-14335 RE03-0l-0011 ALLH Bromoform 0.007 MG/KG u 

Pogel6 
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PRS 
Number 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(C) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

Location 
10 SampleiO 

03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0011 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 
03-14335 RE03-01-0012 

Table D-2.0-1, PRS 3-056(c) 

Media 
Code Analyte 
ALLH Bromomethane 
ALLH Carbon Disulfide 
ALLH Carbon Tetrachloride 
ALLH Chlorobenzene 
ALLH Chlorodibromomethone 
ALLH Chloroethone 
ALLH Chloroform 
ALLH Chloromethane 
ALLH Dichloropropene(cls-1.3-) 
ALLH Dibromomethone 
ALLH Dichiorodlfluoromethone 
ALLH Ethylbenzene 
ALLH lodomethane 
ALLH isopropylbenzene 
ALLH Methylene Chloride 
ALLH Butylbenzene(n-) 
ALLH Propylbenzene(1-) 
ALLH B.l.l1ylbenzene(sec-) 
ALLH Styrene 
ALLH Butylbenzene(tert-) 
ALLH T etrochloroethene 
ALLH Toluene 
ALLH Dichloropropene(trons-1.3-) 
ALLH Trichloroethene 
ALLH Trlchlorofluoromethane 
ALLH Trlchlorotrtfluoroethone 
ALLH Vinyl Chloride 
ALLH Xylene (Total) 
ALLH Aroclor-1 016 
ALLH Aroclor-1221 
ALLH Aroclor-1232 
ALLH Aroclor-1242 
ALLH Aroctor-1248 
ALLH Aroclor-1254 
ALLH Aroctor-1260 
ALlH Antimony 
ALLH Aluminum 
ALLH Arsenic 
ALLH Barium 
ALLH Beryllium 
ALLH Calcium 
ALLH Cadmium 
ALlH Cobalt 
ALLH Chromium. Total 
ALLH Cop~ 

ALLH Iron 
ALLH Mercury 
ALlH Potassium 
ALLH Magnesium 
ALlH Manganese 
ALlH Sodium 
ALLH Nickel 
ALLH Lead 
ALlH Selenium 
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Report 
Result Units Qual. 
0.014 MG/KG UJ 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.014 MG/KG u 
0.007 MG/KG u 
0.014 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.014 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.007 MG/KG u 
0.0019 MG/KG J 
0.007 MG/KG u 
0.007 MG/KG u 
0.014 MG/KG u 
0.007 MG/KG u 
0.014 MG/KG u 
0.007 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.109 MG/KG R 
5600 MG/KG None 
2.7 MG/KG J-
44 MG/KG J-

0.63 MG/KG J-
1500 MG/KG None 

0.0333 MG/KG u 
3.8 MG/KG J-

4.0999999 MG/KG J-
3 MG/KG J-

9800 MG/KG None 
0.0188 MG/KG u 

800 MG/KG None 
1200 MG/KG None 
300 MG/KG J-
260 MG/KG None 
3.5 MG/KG J-

7.8000002 MG/KG J-
0.377 MG/KG None 



Table 0-2.0-1, PRS 3-056(c) 

PRS location Media Report • Number 10 SampleiD Code Analyte ResuH Units Qual. 
03-056(c) 03-14335 RE03-01-0012 ALLH Thallium 0.0897 MG/KG J 
03-056(c) 03-14335 RE03-01-0012 ALLH Vanadium 8.3CXXXXl2 MG/KG J-
03-056(c) 03-14335 RE03-01-0012 ALLH Zinc 46 MG/KG J-
03-056(c) 03-14335 RE03-01-0012 ALLH Silver 0.107 MG/KG UJ 
03-056{c) 03-14335 RE03-01-0012 ALLH Tetrachloroethane(l.l.1.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Trichloroethane(1.1.1-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Tetrachloroethone(1.1.2.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Trichloroethane(1.1.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloroethane(l.1-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloroethene(1.1-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloropropene(1.1-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Trichloropropane(1.2.3-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Trimethylbenzene (1.2.4-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dlbromo-3-chloropropane(1.2-) 0.013 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dlbromoethane(1.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichlorobenzene(1.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloroethane(1.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloroethene(cls/trans-1.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloropropane(1.2-) 0.0066 MG/KG ·u 
03-056(c) 03-14335 RE03-01-0012 ALLH Trimethylbenzene(1.3.5-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dlchlorobenzene(1.3-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichloropropane(1.3-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dichlorobenzene(1.4-) 0.0066 MG/KG ·u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dlchloropropane(2.2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Butanone(2-) 0.026 MG/KG u • 03-056{c)_ 03-14335 RE03-01-0012 ALLH Chlorotoluene(2-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Hexanone(2-) 0.026 MG/KG u 
03-056{c) 03-14335 RE03-01-0012 ALLH Chlorotoluene(4-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH lsopropyltoluene(4-) 0.047 MG/KG None 
03-056{c) 03-14335 RE03-01-0012 ALLH Methyl-2-pentanone (4-) 0.026 MG/KG u 
03-056{c) 03-14335 RE03-01-0012 ALLH Acetone 0.069 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Benzene 0.0066 MG/KG u 
03-056{c) 03-14335 RE03-01-0012 ALLH Bromobenzene 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Bromochloromethane 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Bromodlchloromethane 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Bromoform 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Bromomethone 0.013 MG/KG UJ 
03-056(c) 03-14335 RE03-01-0012 ALLH Corban Disulfide 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01.:0012 ALLH Carbon Tetrachloride 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Chlorobenzene 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Chlorodlbromomethane 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Chloroethane 0.013 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Chloroform 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Chloromethane 0.013 MG/KG u 
~c_l 03-14335 RE03-01-0012 ALLH Dichloropropene(cls-1.3-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dibrcinomethane 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Dlchlarodifluoromethane 0.013 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Ethytbenzene 0.0066 MG/KG. u 
03-056(c) 03-14335 RE03-01-0012 ALLH lodomethane 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH lsopropytbenzene 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Methylene Chloride 0.0066 MG/KG u 
03-056(q_ 03-14335 RE03-01-0012 ALLH Butylbenzene(n-) 0.0066 MG/KG u • 03-056(c) 03-14335 RE03-01-0012 ALLH ProPvtbenzene(l-) 0.0066 MG/KG u 
03-056(c) 03-14335 RE03-01-0012 ALLH Butvlbenzene(sec-) ·o.0066 MG/KG u 
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PRS 
Number 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c} 

03-056(c). 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

Location 

ID SompleiD 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-0 1-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 
03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 

03-14335 RE03-01-0012 
03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 
03-14358 RE03-01-0015 
03-14358 RE03-01-0015 
03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 · 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

03-14358 RE03-01-0015 

Table 0-2.0-1, PRS 3-056(c) 

Media 

Code Anolyte 

ALLH Styrene 

ALLH Butylbenzene(tert-) 

ALLH T etrochloroethene 

ALLH Toluene 

ALLH Dichloropropene (trons-1.3-) 

ALLH T richloroethene 

ALLH Trichlorofluoromethone 

ALLH Trlchlorotrifluoroethone 

ALLH Vinyl Chloride 

ALLH Aroclor-1016 

ALLH Aroclor-1221 

ALLH Aroclor-1232 

ALLH Aroclor-1242 

ALLH Aroclor-1248 

ALLH Aroclor-1254 

ALLH Aroclor-1260 

ALLH Xylene (T otol) 

AllH Antimony 
ALLH Aroclor-1 016 

ALLH Aroclor-1221 

ALLH Aroclor-1232 
ALLH Aroclor-1242 
ALLH Aroclor-1248 

ALLH Aroclor-1254 
ALLH Aroclor-1260 

ALLH Tetrachloroethone(1.1.1.2-) 

ALLH Trlchloroethone(1.1.1-) 

ALLH Tetrochloroethone(1.l.2.2-) 

ALLH Trlchloroethone(1.1.2-) 

ALLH Dichloroethone(1.1-) 

ALLH Dlchloroethene(1.1-) 

ALLH Dlchloropropene(l.l-) 

ALLH Trlchloropropone(1.2.3-) 

ALLH Trlmethylbenzene(1.2.4-J 

ALLH Dlbromo-3-chloropropone(1.2-) 

ALLH Dlbromoethone(1.2-) 

ALLH Dlchlorobenzene(1.2-) 

ALLH Dlchloroethone(1.2-) 

ALLH Dlchloroethene(cls/trons-1.2-) 

ALLH Dlchloropropone(1.2-) 

ALLH Trimethylbenzene(1.3.5-) 

ALLH Dlchlorobenzene(1.3-) 

ALLH Dlchloropropone(1.3-) 

ALLH Dlchlorobenzene(1.4-) 

ALLH DlchloroproR9ne(2.2:) 

ALLH Butonone(2-) 

ALLH Chlorotoluene(2-) 

ALLH Hexonone(2-) 

ALLH Chlorotoluene(4-J 

ALLH lsopropyttoluene(4:)_ 

ALLH Methyl-2-pentonone(4-) 

ALLH Acetone 

ALLH Benzene 

ALLH Bromobenzene 

Page 19 

Report 
ResuH UnHs Qual. 

0.0066 MG/KG u 
0.0066 MG/KG u 
0.0066 MG/KG u 
0.021 MG/KG None 

0.0066 MG/KG u 
0.0066 MG/KG u 
0.013 MG/KG u 
0.0066 MG/KG u 
0.013 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.008 MG/KG u 
0.038 MG/KG u 

0.0066 MG/KG u 
0.104 MG/KG R 
0.047 MG/KG u 
0.047 MG/KG u 
0.047 MG/KG u 
0.047 MG/KG u 
0.047 MG/KG u 
0.047 MG/KG u 
0.14 MG/KG None 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG l) 

0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.022 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 
0.051 MG/KG u 
0.011 MG/KG u 
0.045 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG J+ 
0.045 MG/KG u 
0.42 MG/KG u 
0.011 MG/KG u 
0.011 MG/KG u 



loble D-2.0-1, PRS 3-056(c) 

PRS location Media Report • Number ID SampleiD Code Anatyte Result UnHs Qual. 
03-056(c) 03-14358 RE03-0 1-0015 ALLH Bromochloromethone 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Bromodichloromethone 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Bromoform 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Bromomethone 0.022 MG/KG UJ 
03-056(c) 03-14358 RE03-01-0015 ALLH Carbon Disulfide 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Carbon Tetrachloride 0.011 MG/KG u 
03-056(c)_ 03-14358 RE03-01-0015 ALLH Chlorobenzene 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Chlorodibromomethone 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Chloroethone 0.022 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Chloroform 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Chloromethane 0.022 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Dichloropropene(cls-1,3-) 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Dlbromomethone 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Dichlorodlfluoromethone 0.022 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Ethytbenzene 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH lodomethone .0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH lsopropylbenzene 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Methylene Chloride 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH BUtylbenzene(n-) 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Propylbenzene(1-) 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH BlJ!ylbenzene(sec-) 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Styrene 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Butylbenzene(tert-) 0.011 MG/KG u 
03-056(c) 03-14358 R~1-0015 ALLH Tetrochloroethene 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Toluene 0.027 MG/KG J+ • 03-056(c) 03-14358 RE03-01-0015 ALLH Dichloropropene(trons-1.3-) 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Trichloroethene 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Trichlorofluoromethone 0.0027 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Trichlorotrlfluoroethone 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Vn_yl_ Chloride 0.022 MG/KG u 
03-056(c)_ 03-14358 RE03-01-0015 ALLH Xylene (Total) 0.011 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Silver 0.8 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Aluminum 4200 MG/KG None 
03-056(c) 03-14358 RE03-01-0015 ALLH Arsenic 2.6999999 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Barium 44 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Beryllium 0.62 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Calcium 1600 MG/KG None 
03-056(c) 03-14358 RE03-01-0015 ALLH Cadmium 0.098 MG/KG J 
03-056(c) 03-14358 RE03-01-0015 ALLH Cobalt 1.7 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 AllH Chromium. Total 6.30CX:x:Xl2 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Copper 7.4CXXXX>l MG/KG J-
03-056(c) 03-14358 RE03-0l-0015 ALLH Iron 8000 MG/KG None 

03-056(c) 03-14358 RE03-01-0015 ALLH Mercury 0.09 MG/KG J 
03-056(c) 03-14358 RE03-01-0015 ALLH Potassium 530 MG/KG None 

03-056(c) 03-14358 RE03-01-0015 ALLH Magnesium 640 MG/KG None 
03-056(c) 03-14358 RE03-01-0015 AllH Manganese 390 MG/KG J-
03-056(c)_ 03-14358 RE03-01-0015 ALLH Sodium 81 MG/KG None 

03-056(c) 03-14358 RE03-01-0015 AllH Nickel 3.5999999 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH lead 7.0999999 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Selenium 0.647 MG/KG None 
03-056(c) 03-14358 RE03-01-0015 ALLH Thallium 0.0649 MG/KG u 
03-056(c) 03-14358 RE03-01-0015 ALLH Vanadium 6.6999999 MG/KG J- • 03-056(c) 03-14358 RE03-01-0015 AllH Zinc 42 MG/KG J-
03-056(c) 03-14358 RE03-01-0015 ALLH Antimony 0.13 MG/KG R 
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PRS 
Number 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c). 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

location Media 

ID Sample ID Code 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 . RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-0l-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

03-14358 RE03-01-0016 ALLH 

Table 0-2.0-1, PRS 3-0S6(c) 

Report 
Analyte Result Units Qual. 

Aroclor-1016 0.053 MG/KG u 
Aroclor-1221 0.053 MG/KG u 
Aroclor-1232 0.053 MG/KG u 
-Aroclor-1242 0.053 MG/KG u 
Aroclor-1248 0.053 MG/KG u 
Aroclor-1254 0.053 MG/KG u 
Aroclor-1260 0.37 MG/KG None 

Tetrochloroethone(1. 1.1.2-) 0.012 MG/KG w 
Trichloroethone(1.1.1-) 0.012 MG/KG w 

Tetrochloroethone(1.1.2.2-) 0.012 MG/KG w 
Trichloroethone(1.1.2-) 0.012 MG/KG w 
Dichloroethane(1.1-) 0.012 MG/KG w 
Dichloroethene(1.1-) 0.012 MG/KG w 

Dichloropropene(1.1-) 0.012 MG/KG UJ 
Trichloropropane(1.2.3-) 0.012 MG/KG w 
Trimethylbenzene(1.2.4-) 0.012 MG/KG w 

Dlbromo-3-chloropropone(1.2-) 0.023 MG/KG w 
Dlbromoethane(1.2-) 0.012 MG/KG w 
Dichlorobenzene(1.2-) 0.012 MG/KG w 
Dlchloroethane(1.2-) 0.012 MG/KG w 

Dlchloroethene(cis/trans-1.2-) 0.012 MG/KG w 
Dlchloropropane(1.2-) 0.012 MG/KG w 

Trimethylbenzene(1.3.5-) 0.012 MG/KG w 
Dichlorobenzene(1.3-) 0.012 MG/KG w 
Dichloropropane(1.3-) 0.012 MG/KG w 
Dlchlorobenzene(1.4-) 0.012 MG/KG w 
Dlchloropropane(2.2-) 0.012 MG/KG w 

Butonone(2-) 0.046 MG/KG w 
Chlorotoluene(2-) 0.012 MG/KG w 

Hexanone(2-) 0.046 MG/KG w 
Chlorotoluene(4-) 0.012 MG/KG ·W 

lsopropyltoluene(4-) 0.012 MG/KG w 
Methyt-2-pentanone(4-) 0.046 MG/KG w 

Benzene 0.012 MG/KG w 
Bromobenzene 0.012 MG/KG w 

Bromochloromethone 0.012 MG/KG w 
Bromodlchloromethane 0.012 MG/KG w 

Bromoform 0.012 MG/KG w 
Bromomethane 0.023 MG/KG w 
Carbon Disulfide 0.012 MG/KG w 

Carbon Tetrachloride 0.012 MG/KG w 
Chlorobenzene 0.012 MG/KG w 

Chlorodlbromomethane 0.012 MG/KG w 
Chloroethane 0.023 MG/KG w 

Chloroform 0.012 MG/KG w 
Chloromethane 0.023 MG/KG w 

Dlchloropropene(cis-1.3-) 0.012 MG/KG w 
Dlbromomethane 0.012 MG/KG w 

Dlchlorodlfluoromethane 0.023 MG/KG w 
Ethylbenzene 0.012 MG/KG w 
lodomethane 0.012 MG/KG w 

lsop_ropyl_benzene 0.012 MG/KG w 
Styrene 0.012 MG/KG w 

Butylbenzene(tert-) 0.012 MG/KG w 

Poge21 



Table 0·2.0·1, PRS 3-056(c) 

PRS location Media Report • Number ID Sample ID Code Analyte ResuH UnHs Qual. 
03-056(c) 03-14358 RE03-01-0016 ALLH Tetrochloroethene 0.012 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 ALLH Dichloropropene(trons-1 ,3-) 0.012 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 AUH Trichloroethene 0.012 MG/KG UJ 
03-056(c) 03-14358 RE03-01-0016 AUH T richlorofluoromethone 0.023 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 ALLH Trichlorotrlfluoroethone 0.012 MG/KG UJ 
03-056(c) 03-14358 RE03-01-0016 ALLH Vinyl Chloride 0.023 MG/KG UJ 
03-056(c) 03-14358 RE03-01-0016 AUH Xylene (Total) 0.012 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 AUH Acetone 0.11 MG/KG J+ 
03-056(c) 03-14358 RE03-01-0016 AUH Methylene Chloride 0;012 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 ALLH Butylbenzene (n-) 0.012 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 ALLH Propytbenzene(l-) "0.012 MG/KG w 
03-056(c) 03-14358 RE03-01-0016 ALLH Butylbenzene (sec-) 0.012 MG/KG UJ 
03-056(c) 03-14358 RE03-01-0016 AUH Toluene 0.0095 MG/KG J+ 
03-056(c) 03-14358 RE03-01-0016 AUH Silver 1.4 MG/KG J 
03-056(c) 03-14358 RE03-01-0016 ALLH Aluminum 6000 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Arsenic 3.7 MG/KG None 
03-056(c) 03-14358 RE00-01-0016 AUH Barium 61 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Beryllium 0.63 MG/KG J 
03-056(<::) 03-14358 RE03-01-0016 ALLH Calcium 3600 MG/KG J 
03-056(c) 03-14358 RE03-01-0016 AUH Cadmium 0.36 MG/KG J+ 
03-056(c) 03-14358 RE03-01-0016 AUH Cobalt 1.9 MG/KG NOne 
03-056(c) 03-14358 RE03-01-0016 AUH Chromium, Total 11 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 ALLH Copper l5 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Iron 9CXXI MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Mercury 0.13 MG/KG J • 03-056(c) 03-14358 RE03-01-0016 AUH Potassium 990 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Magnesium 1200 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Manganese 390 MG/KG None 

03-056(c) 03-14358 RE03-01-0016 ALLH Sodium 120 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 ALLH Nickel 5.3000002 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 ALLH Lead 18 MG/KG None 
03-056(c) 03-14358 . RE03-01-0016 AUH Selenium 0.503 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Thallium 0.0806 MG/KG u 
03-056(c) 03-14358 RE03-01-0016 ALLH Vanadium 7.9000001 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Zinc 48 MG/KG None 
03-056(c) 03-14358 RE03-01-0016 AUH Antlmon_y 0.161 MG/KG R 

03-056(c) 03-14388 RE03-01-0017 ALLH Trlchlorofluoromethone 0.0022 MG/KG .1+ 
03-056(c) 03-14388 RE03-01-0017 AUH Aroclor-1016 0.039 MG/KG u 
03-056(c) 03-14388 RE03-01-0017 AUH Aroclor-1221 0.039 MG/KG u 
03-056(c) 03-14388 RE03-01-0017 ALLH Aroclor-1232 0.039 MG/KG u 
03-056(c) 03-14388 RE03-01-0017 ALLH Aroclor-1242 0.039 MG/KG u 
03-056(c) 03-14388 RE03-01-0017 AUH Aroclor-1248 0.039 MG/KG u 
03-056(c)_ 03-14388 RE03-01-0017 AUH Aroclor-1254 0.039 MG/KG u 
03-056(c) 03-14388 RE03-01-0017 ALLH Aroclor-1260 0.06 MG/KG None 

03-056(c) 03-14388 RE03-()1-0017 AUH Acetone ·o.036 MG/KG J+ 
03-056(c) 03-14388 RE03-01-0017 AUH Tetrochloroethone(1.1.1.2-) 0.0061 MG/KG w 
03-056(~ 03-14388 RE03-01-0017 AUH Trlchloroethone(1.1.1:l 0.0061 MG/KG w 
03-056(c) 03-14388 RE03-01-0017 AUH Tetrochloroethone(1.1.2.2·) 0.0061 MG/KG w 
03-056(c) 03-14388 RE03-01-0017 AUH Dlchloroethone(l. 1-) 0.0061 MG/KG w 
03-056(c) 03-14388 RE03-01-0017 ALLH Dichloroethene(1. 1-) 0.0061 MG/KG w 
03-056(c) 03-14388 RE03-01-0017 ALLH Dichloropropene(1. 1-) 0.0061 MG/KG w 
03..()56{9 03-14388 RE03-01-0017 AUH Trlchloropropone(1.2.3-) 0.0061 MG/KG w • 03-056(c) 03-14388 RE03-01-0017 AUH Trlmethylbenzene(1.2.4-) 0.0061 MG/KG w 
03-056(c) 03-14388 RE03-0 1-0017 AUH Dibromo-3-chlaropropone(1.2·) 0.012 MG/KG w 
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PRS 
Number 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(g 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

Location 
10 SampleiD 

03-14388 RE00-01-0017 
03-14388 RE00-01-0017 
03-14388 RE03-01-0017 
03-14388 RE00-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE00-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
'03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 
03-14388 RE03-01-0017 

1 able D-2.0-1, PRS 3-056(c) 

Media 
Code Analyte 
ALLH Dibromoethone(1.2-) 
ALLH Dichlorobenzene(1.2-) 
ALLH Dichloroethone(1.2-) 
ALLH Dichloroethene(cis/trons-1.2-) 
ALLH Bromomethane 
ALLH Carbon Disulfide 
ALLH Carbon letrochloride 
ALLH Chlorobenzene 
ALLH Chlorodibromomethane 
ALLH Chloroethane 
ALLH Chloroform 
ALLH Chloromethane 
ALLH Dichloropropene(cls-1.3-) 
ALLH Dlbromomethane 
ALLH Dlchlorodlfluoromethane 
ALLH Ethylbenzene 
ALLH lodomethane 
ALLH lsopropylbenzene 
ALLH Methylene Chloride 
ALLH Butylbenzene(n-) 
ALLH Propylbenzene(1-) 
ALLH Butylbenzene (sec-) 
ALLH Styrene 
ALLH Butylbenzene(tert-) 
ALLH letrachloroethene 
ALLH loluene 
ALLH Dichloropropene (trons-1 ,3-) 

ALLH lrlchloroethene 
ALLH lrichlorotrlfluoroethane 
ALLH Vinyl Chloride 
ALLH Xylene (Total) 
ALLH lrichloroethone(1.1.2-) 
ALLH Dlchloropropane(1 .2-) 
ALLH lrimethylbenzene(1 .3,5-) 
ALLH Dlchlorobenzene(1 ,3-) 

ALLH Butanone(2-) 
ALLH Dlchloropropone(l .3-) 

ALLH Dichlorobenzene(1.4-) 
ALLH Dlchloropropane(22-) 
ALLH Chlorotoluene(2-) 
ALLH Hexanone(2-) 
ALLH Chlorotoluene(4-) 
ALLH lsopropyHoluene(4-) 
ALLH Methyl-2-pentanone(4-) 
ALLH. Benzene 
ALLH Bromobenzene 
ALLH Bromochloromethane 
ALLH Bromodichloromethone 
ALLH Bromoform 
ALLH Silver 
ALLH Aluminum 

ALLH Arsenic 
ALLH Barium 
ALLH Beryllium 

Poge23 

Report 
ResuH UnHs Qual. 
0.0061 MG/KG ·uJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.012 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.012 MG/KG UJ 
0.0061 MG/KG UJ 
0.012 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.012 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.012 MG/KG J+ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.012 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.025 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.025 MG/KG UJ 
0.0061 MG/KG UJ 
0.15 MG/KG J+ 
0.025 MG/KG UJ 

0.0053 MG/KG J+ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.0061 MG/KG UJ 
0.12 MG/KG u 
3800 MG/KG None 

3.400XXJ1 MG/KG None 
27 MG/KG None 

0.67 MG/KG None 



1 able D-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number 10 SampleiD Code Anolyte Result UnHs Qual. 
03-056(c) 03-14388 REOMI1-0017 ALLH Calcium 1000 MG/KG J 
03-056(c) 03-14388 REOMI1-0017 ALLH Cadmium 0.098 MG/KG J+ 
03-056(c) 03-14388 REOMI1-0017 ALLH Cobalt 1.5 MG/KG None 
03-056(c) 03-14388 REOMI1-0017 ALLH Chromium. Total 3.9000001 MG/KG None 
03-056(c) 03-14388 REOMI1-0017 ALLH Copper 3.3 MG/KG None 
03-056(c) 03-14388 REOMI1-0017 ALLH Iron 7300 MG/KG None 
03-056(c) 03-14388 REOMJ1-0017 ALLH Mercury 0.035 MG/KG J 
03-056(c) 03-14388 REOMI1-0017 ALLH Potassium 540 MG/KG None 
03-056(c) 03-14388 REOMI1-0017 ALLH Magnesium 540 MG/KG None 
03-056(c) 03-14388 REOMI1-0017 ALLH Manganese 320 MG/KG None 
03-056(c) 03-14388 REOMJ1-0017 ALLH Sodium 70 MG/KG None 
03-056(c) 03-14388 REOMJ1-0017 ALLH Nickel 2.7 MG/KG None 
03-056(c) 03-14388 REOMJ1-0017 ALLH Lead 18 MG/KG None 
03-056(c) 03-14388 REOMJ1-0017 ALLH Selenium 0.366 MG/KG None 
03-056(c) 03-14388 REOMI1-0017 ·ALLH Thallium 0.0581 MG/KG u 
03-056(c) 03-14388 REOMJ1-0017 ALLH Vanadium 5 MG/KG None 
03-056(c) 03-14388 REOMJ1-0017 ALLH Zlnc 37 MG/KG None 
03-056(c) 03-14388 REOMll-0017 ALLH Antimony 0.116 MG/KG R 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1016 0.057 MG/KG u 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1221 0.057 MG/KG u 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1232 0.057 MG/KG u 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1242 0.057 MG/KG u 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1248 0.057 MG/KG u 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1254 0.057 MG/KG u 
03-056(c) 03-14367 REOMJ1-0018 ALLH Aroclor-1260 0.43 MG/KG None 
03-056(c) 03-14367 REOMJ1-0018 ALLH Tetrachloroethane(1.1. 1.2-) 0.011 MG/KG w • 03-056(c) 03-14367 REOMJ1-0018 ALLH Trlchloroethane(1.1.1-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMI1-0018 ALLH Tetrachloroethane(1.1.2.2-) 0.011 MG/KG UJ 
03-056(c) 03-14367 REOMJ1-0018 ALLH Trichloroethane(1.1.2-) 0.011 MG/KG UJ 
03-056(c) 03-14367 REOMI1-0018 ALLH Dichloroethane(l.1-) 0.011 MG/KG w 
03-056(c) 03-14367 RE03-01-0018 ALLH Dlchloroethene(1.1-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dlchloropropene(1,1-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Trichloropropane(1.2.3-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Trimethylbenzene(1.2.4-) 0.011 MG/KG w 
OW56(c) 03-14367 REOMJ1-0018 ALLH Dibromo-3-chloropropane(1.2-) 0.022 MG/KG w 
OW56(c) 03-14367 REOMJ1-0018 ALLH Dibromoethane(1.2-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dlchlorobenzene(1.2-) O.Ql1 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dichloroethane(1.2-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dichloroethene(cls/trans-1.2-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dichloropropane(1.2-) 0.011 MG/KG w 
03-056(c) 03-14367 REQ3.01-0018 ALLH Trimethylbenzene(1.3.5-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dichlorobenzene(1,3-) 0.011 MG/KG w 
OW56(c) 03-14367 REOMJ1-0018 ALLH Dichloropropane(1.3-) 0.011 MG/KG w 
03-056(c) 03-1A367 REOMJ1-0018 ALLH Dichlorobenzene(1.4-} 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Dichloropropane(2.2-} 0.011 MG/KG w 
OW56(c) 03-14367 REOMJ1-0018 ALLH Butanone(2-) 0.045 MG/KG w 
OW56(c) 03-14367 REOMJ1-0018 ALLH Chlorotoluene(2-) 0.011 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Hexanone(2-) 0.045 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Chlorotoluene(4-) 0.011 MG/KG w 
OW56(c) 03-14367 REOMI1-0018 ALLH lsopropyltoluene(4-} 0.0083 MG/KG J 
03-056(c) 03-14367 REOMJ1-0018 ALLH Methyl-2-pentanone(4-) 0.045 MG/KG w 
03-056(c) 03-14367 REOMJ1-0018 ALLH Acetone 0.043· MG/KG J • 03-056(c) 03-14367 REOMI1-0018 ALLH Vinyl Chloride 0.022 MG/KG w 
OW56(c) 03-14367 REOMI1-0018 ALLH Xylene (Total) 0.011 MG/KG w 
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PRS 
Number 

03-056{c) 
03-056{c) 
03-056{c) 
03-056{c) 
03-056(c) 

03-056{c) 
03-056{c) 
03-056(c) 
03-056{c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056{c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056{c) 
03-056(c) 
03-056{c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

Location 
10 SampleiD 

03-14367 RE~1-0018 

03-14367 RE03-01-0018 

03-14367 RE03-01-0018 

03-14367 RE03-01-0018 

03-14367 RE03-0 1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 RE03-01-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 RE~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 RE~1-0018 

03-14367 R~1-0018 

03-14367 RE03-01-0018 
03-14367 RE03-01-0018 
03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 RE03-0 1-0018 

03-14367 ~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 ~1-0018 

03-14367 RE03-01-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

03-14367 R~1-0018 

Table 0-2.0-1, PRS 3-0S6(C) 

Media 
Code Analyte 
ALLH Benzene 

ALLH Bromobenzene 

ALLH Bromochloromethone 
ALLH Bromodichloromethone 
ALLH Bromoform 

AllH Bromomethone 
ALLH Carbon Disulfide 
AllH Carbon Tetrachloride 
ALLH Chlorobenzene 
ALLH Chlorodibromomethone 
ALLH Chloroethone 
ALLH Chloroform 
ALLH Chloromethane 
ALLH Dichloropropene(cis-1.3-) 
ALLH Dibromomethone 
ALLH Dichlorodifluoromethone 
ALLH Ethylbenzene 
AlLH lodomethane 
AllH lsopropylbenzene 
ALLH Methylene Chloride 
ALLH Butylbenzene(n-) 
ALLH Propylbenzene(1-) 
ALLH Butylbenzene(sec-) 
ALLH Styrene 
ALLH Butylbenzene(tert-) 
ALLH Tetrachloroethene 
ALLH Toluene 
ALLH Dichloropropene(trans-1.3-) 
ALLH Trlchloroethene 
ALLH Trichlorofluoromethone 
ALLH Trichlorotrifluoroethone 
ALLH Sliver 
ALLH Aluminum 
ALLH Arsenic 
ALLH Barium 
ALLH BeryiUum 
ALLH Coldum 
ALLH Cadmium 
ALLH Cobalt 
ALLH Chromium. Total 
ALLH Copper 
ALLH Iron 
ALLH Mercury 

ALLH Potassium 

ALLH Magnesium 

ALLH Manganese 

ALLH Sodium 
ALLH Nickel 

ALlH Lead 
ALLH Selenium 
ALLH Thallium 
ALLH Vanadium 

ALLH Zinc 
ALLH An1imony 

Poge25 

Report 
ResuH UnHs Qual. 
0.0062 MG/KG J 
0.011 MG/KG w 
0.011 MG/KG w 
0.011 MG/KG UJ 
0.011 MG/KG w 
0.022 MG/KG w 
0.011 MG/KG UJ 
0.011 MG/KG w 
0.011 MG/KG w 
0.011 MG/KG w 
0.022 MG/KG w 
0.011 MG/KG w 
0.022 MG/KG UJ 
0.011 MG/KG UJ 
0.011 MG/KG w 
0.022 MG/KG w 
0.011 MG/KG UJ 
0.011 MG/KG w 
0.011 MG/KG w 
0.011 MG/KG UJ 
0.011 MG/KG w 
0.011 MG/KG w 
0.011 MG/KG w 
0.011 MG/KG UJ 
0.011 MG/KG w 
0.011 MG/KG w 

0.0038 MG/KG J 
0.011 MG/KG w 
0.011 MG/KG w 
0.022 MG/KG w 
0.011 MG/KG w 
0.245 MG/KG u 
8800 MG/KG None 

5.9CKDXJ1 MG/KG None 
48 MG/KG None 

0.83 MG/KG J 
2600 MG/KG J 
0.15 MG/KG .1+ 
2.5 MG/KG None 

6.5999999 MG/KG None 
5.4000001 MG/KG None 

14000 MG/KG None 
0.059 MG/KG J 
1100 'MG/KG None 
1100 MG/KG None 
250 MG/KG None 
140 MG/KG None 

4.rYJ99999 MG/KG J 
42 MG/KG None 

0.962 MG/KG None 
0.154 MG/KG J 

10 MG/KG None 
48 MG/KG None 

0.238 MG/KG R 



lable D-2.0-1, PRS 3-056(c) 

PRS Location Media Report 
Number 10 Sample 10 Code A no lyle ResuH UnHs Qual. • 03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1016 0.051 MG/KG u 

03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1221 0.051 MG/KG u 
03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1232 0.051 MG/KG u 
03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1242 0.051 MG/KG u 
03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1248 0.051 MG/KG u 
03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1254 0.051 MG/KG u 
03-056(c) 03-14378 RE03-01-0019 ALLH Aroclor-1260 0.12 MG/KG None 
03-056(c) 03-14377 RE03-01-0020 ALLH Aroclor-1016 0.052 MG/KG u 
03-056(c)_ 03-14377 RE03-01-0020 ALLH Aroclor-1221 0.052 MG/KG u 
03-056(c) 03-14377 RE03-01-0020 ALLH Aroclor-1232 0.052 MG/KG u 
03-056(c) 03-14377 RE03-01-0020 ALLH Aroclor-1242 0.052 MG/KG u 
03-056(c) 03-14377 RE03-01-0020 ALLH Aroclor-1248 0.052 MG/KG u 
03-056(c) 03-14377 RE03-01-0020 ALLH Aroclor-1254 .0.052 MG/KG u 
03-056(c) 03-14377 RE03-01-0020 ALLH Aroclor-1260 0.052 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1 016 0.085 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1221 0.085 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1232 0.085 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1242 0.085 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1248 0.085 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1254 0.085 MG/KG u 
03-056(c) 03-14375 RE03-01-0022 ALLH Aroclor-1260 0.15 MG/KG None 
03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1 016 0.041 MG/KG u 
03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1221 0.041 MG/KG u 
03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1232 0.041 MG/KG u 
03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1242 0.041 MG/KG u 
03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1248 0.041 MG/KG u • 03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1254 0.041 MG/KG u 
03-056(c) 03-14374 RE03-01-0023 ALLH Aroclor-1260 0.041 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 ALLH Aroclor-1221 0.049 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 ALLH Aroclor-1232 0.049 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 ALLH Aroclor-1242 0.049 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 ALLH Aroclor-1248 0.049 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 ALLH Aroclor-1254 0.049 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 ALLH Aroclor-1260 0.049 MG/KG u 
03-056(c) 03-14372 RE03-01-0024 AllH Aroclor-1016 0.049 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 AllH Aroclor-1016 0.054 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 AllH Aroclor-1221 0.054 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 AllH Aroclor-1232 0.054 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 ALLH Aroclor-1242 0.054 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 ALLH Aroclor-1248 0.054 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 ALLH Aroclor-1254 0.054 MG/KG u 
03-056(c) 03-14370 RE03-01-0025 AllH Aroclor-1260 0.27 MG/KG None 
03-056(c) 03-14369 RE03-01-0026 AllH Aroclor-1016 0.039 MG/KG u 
03-056(c) 03-14369 RE03-01-0026 AllH Aroclor-1221 0.039 MG/KG u 
03-056(c) 03-14369 RE03-01-0026 ALLH Aroclor-1232 0.039 MG/KG u 
03-056(c) 03-14369 RE03-01-0026 AllH Aroclor-1242 0.039 MG/KG u 
03-056(c) 03-14369 RE03-01-0026 ALLH Aroclor-1248 0.039 MG/KG u 
03-056(c) 03-14369 RE03-01-0026 AllH Aroclor-1254 0.039 MG/KG u 
03-056(c) 03-14369 RE03-01-0026 ALLH Aroclor-1260 0.039 MG/KG u 
03-056(c) 03-14368 RE03-01-0027 ALLH Aroclor-1016 0.04 MG/KG u 
03-056(c)_ 03-14368 RE03-01-0027 AllH Aroclor-1221 0.04 MG/KG u 
03-056(c) 03-14368 RE03-01-0027 ALLH Aroclor-1232 0.04 MG/KG u • 03-056(c) 03-14368 RE03-01-0027 AllH Aroclor-1242 0.04 MG/KG u 
03-056(c) 03-14368 RE03-01-0027 AllH Aroclor-1248 0.04 MG/KG u 
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PRS Location 
Number ID 

03-056(c) 03-14368 
03-056(c) 03-14368 
03-056(c) 03-14379 
03-056(c) 03-14379 
03-056(c) 03-14379 
03-056(c) 03-14379 
03-056(c) 03-14379 
03-056(c) 03-14379 
03-056(c) 03-14379 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056{c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14362 
03-056(c) 03-14363 
03-056(c) 03-14363 
03-056(c) 03-14363 
03-056(c) 03-14363 
03-056(c) 03-14363 
03-056(c) 03-14363 
03-056(c) 03-14363 
03-056(c) 03-14364 
03-056(c) 03-14364 
03-056(c) 03-14364 
03-056(c) 03-14364 
03-056(c) 03-14364 
03-056(c) 03-14364 
03-056(c) 03-14364 
03-056(c) 03-14366 
03-056(c) 03-14366 
03-056(c) 03-14366 
03-056(c) 03-14366 
03-056(c) 03-14366 
03-056(c) 03-14366 
03-056(c) 03-14366 
03-056(c) 03-14365 
03-056(c) 03-14365 
03-056(c) 03-14365 
03-056(c) 03-14365 
03-056(c) 03-14365 
03-056(c) 03-14365 
03-056(c) 03-14365 
03-056(c) 03-14356 
03-056(c) 03-14356 
03-056(c) 03-14356 

loble D-2.0-1, PRS 3-056(c) 

Media 
Sample ID Code Analyte 

RE03-01-0J27 ALLH Aroclor-1254 
RE03-01-0J27 ALLH Aroclor-1260 
RE03-01-0J28 ALLH Aroclor-1016 
RE03-01-0J28 ALLH Aroclor-1221 
RE03-01-0J28 ALLH Aroclor-1232 
RE03-01-0J28 ALLH Aroclor-1242 
RE03-01-0J28 ALLH Aroclor-1248 
RE03-01-0J28 ALLH Aroclor-1254 
RE03-01-0J28 ALLH Aroclor-1260 
RE03-01-0029 ALLH Aroclor-1 016 
RE03-01-0029 ALLH Aroclor-1221 
RE03-01-0029 ALLH Aroclor-1232 
RE03-01-0029 ALLH Aroclor-1242 
RE03-01-0029 ALLH Aroclor-1248 
RE03-01-0029 ALLH Aroclor-1254 
RE03-01-0029 ALLH Aroclor-1260 
RE03-01-0030 ALLH Aroclor-1232 
RE03-01-0030 ALLH Aroclor-1242 
RE03-01-0030 ALLH Aroclor-1248 
RE03-01-0030 ALLH Aroclor-1254 
RE03-01-0030 ALLH Aroclor-1260 
RE03-01-0030 ALLH Aroclor-1 016 
RE03-01-0030 ALLH Aroclor-1221 
RE03-01-0031 ALLH Aroclor-1 016 
RE03-01-0031 ALLH Aroclor-1221 
RE03-01-0031 ALLH Aroclor-1232 
RE03-01-0031 ALLH Aroclor-1242 
RE03-01-0031 ALLH Aroclor-1248 
RE03-01-0031 ALLH Aroclor-1254 
RE03-01-0031 ALLH Aroclor-1260 
RE03-01-0032 ALLH Aroclor-1016 
RE03-01-0032 ALLH Aroclor-1221 
RE03-01-0032 ALLH Aroclor-1232 
RE03-01-0032 ALLH Aroclor-1242 
RE03-01-0032 ALLH Aroclor-1248 
RE03-01-0032 ALLH Aroclor-1254 
RE03-01-0032 ALLH Aroclor-1260 
RE03-01-0033 ALLH Aroclor-1 016 
RE03-01-0033 ALLH Aroclor-1221 
RE03-01-0033 ALLH Aroclor-1232 
RE03-01-0033 ALLH Aroclor-1242 
RE03-01-0033 ALLH Aroclor-1248 
RE03-01-0033 ALLH Aroclor-1254 
RE03-01-0033 ALLH Aroclor-1260 
RE03-01-0034 ALLH Aroclor-1 016 
RE03-01-0034 ALLH Aroclor-1221 
RE03-01-0034 ALLH Aroclor-1232 
RE03-01-0034 ALLH Aroclor-1242 
RE03-01-0034 ALLH Aroclor-1248 
RE03-01-0034 ALLH Aroclor-1254 
RE03-01-0034 ALLH Aroclor-1260 
RE03-01-0035 ALLH Aroclor-1016 
RE03-01-0035 ALLH Aroclor-1221 
RE03-01-0035 ALLH Aroclor-1232 

Poge27 

Report 
ResuH UnHs Quc;~l. 

0.04 MG/KG u 
0.21 MG/KG None 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 

0.1 MG/KG None 
0.058 MG/KG u 
0.058 MG/KG u 
0.058 MG/KG u 
0.058 MG/KG u 
0.058 MG/KG u 
0.058 MG/KG u 
0.49 MG/KG None 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 

0.1 MG/KG u 
0.1 MG/KG u 
0.1 MG/KG u 
0.1 MG/KG u 
0.1 MG/KG u 
0.1 MG/KG u 
0.8 MG/KG NOne 

0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.052 MG/KG u 
0.051 MG/KG u 
0.051 MG/KG u 
0.051 MG/KG u 
0.051 MG/KG u 
0.051 MG/KG u 
0.051 MG/KG u 
0.057 MG/KG None 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 



Table 0-2.0-1, PRS 3-056(c) 

PRS location Media Report • Number ID Sample ID Code Analyte ResuH UnHs Qual. 
03-056(c) 03-14356 REQ3.01-0035 ALLH Aroclor-1242 0.038 MG/KG u 
03-056(c) 03-14356 REQ3.01-0035 ALLH Aroclor-1248 0.038 MG/KG u 
03-056(c) 03-14356 REQ3.01-0035 ALLH Aroclor-1254 0.038 MG/KG u 
03-056(c) 03-14356 REQ3.01-0035 ALLH Aroclor-1260 0.038 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1 016 0.04 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1221 0.04 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1232 0.04 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1242 0.04 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1248 0.04 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1254 0.04 MG/KG u 
03-056(c) 03-14351 REQ3.01-0036 ALLH Aroclor-1260 0.04 MG/KG u 
03-056(c) 03-14357 REQ3.01-0037 ALLH Aroclor-1 016 0.038 MG/KG u 
03-056(c) 03-14357 REQ3.01-0037 ALLH Aroclor-1221 0.038 MG/KG u 
03-056(c) 03-14357 REQ3.01-0037 ALLH Aroclor-1232 0.038 MG/KG u 
03-056(c) 03-14357 REQ3.01-0037 ALLH . Aroclor-1242 0.038 MG/KG u 
03-056(c) 03-14357 REQ3.01-0037 ALLH Aroclor-1248 0.038 MG/KG u 
03-056(c) 03-14357 REQ3.01-0037 ALLH Aroclor-1254 0.038 MG/KG u 
03-056(c) 03-14357 REQ3.01-003 7 ALLH Aroclor-1260 0.059 MG/KG None 
03-056(c) 03-14355 REQ3.01-0038 ALLH Aroclor-1 016 0.039 MG/KG u 
03-056(c) 03-14355 REQ3.01-0038 ALLH Aroclor-1221 0.039 MG/KG u 
03-056(c) 03-14355 RE00.01-0038 ALLH Aroclor-1232 0.039 MG/KG u 
03-056(c) 03-14355 REQ3.01-0038 ALLH Aroclor-1242 0.039' MG/KG u 
03-056(c) 03-14355 REQ3.01-0038 ALLH Aroclor-1248 0;039 MG/KG u 
03-056(c) 03-14355 REQ3.01-0038 ALLH Aroclor-1254 0.039 MG/KG u 
03-056(c) 03-14355 REQ3.01-0038 ALLH Aroclor-1260 0.039 MG/KG u • 03-056(c) 03-14352 REQ3.01-0039 ALLH Aroclor-1 016 0.048 MG/KG u 
03-056(c) 03-14352 REQ3.01-0039 ALLH Aroclor-1221 0.048 MG/KG u 
03-056(c) 03-14352 REQ3.01-0039 ALLH Aroclor-1232 0.048 MG/KG u 
03-056(c) 03-14352 REQ3.01-0039 ALLH Aroclor-1242 0.048 MG/KG u 
03-056(c) 03-14352 RE03-01-0039 ALLH Aroclor-1248 0.048 MG/KG u 
03-056(c) 03-14352 REQ3.01-0039 ALLH Aroclor-1254 0.048 MG/KG u 
03-056(c) 03-14352 REQ3.01-0039 ALLH Aroclor-1260 0.085 MG/KG None 
03-056(c) 03-14350 RE00.01-0040 ALLH Aroclor-1016 0.036 MG/KG u 
03-056(c) 03-14350 REQ3.01-0040 ALLH Aroclor-1221 0.036 MG/KG u 
03-056(c) 03-14350 REQ3.01-0040 ALLH Aroclor-1232 0.036 MG/KG u 
03-056(c) 03-14350 REQ3.01-0040 ALLH Aroclor-1242 0.036 MG/KG u 
03-056(c) 03-14350 REQ3.01-0040 ALLH Aroclor-1248 0.036 MG/KG u 
03-056(c) 03-14350 REQ3.01-0040 ALLH Aroclor-1254 0.036 MG/KG u 
03-056(c) 03-14350 REQ3.01-0040 ALLH Aroclor-1260 0.041 MG/KG None 
03-056(c) 03-14353 REQ3.01-0041 ALLH Aroclor-1 016 0.044 MG/KG u 
03-056(c) 03-14353 REQ3.01-0041 ALLH Aroclor-1221 0.044 MG/KG u 
03-056(c) 03-14353 REO:Hl1-0041 ALLH · Aroclor-1232 0.044 MG/KG u 
03-056(c) 03-14353 REO:Hl1-0041 ALLH Aroclor-1242 0.044 MG/KG u 
03-056(c) 03-14353 REO:Hl1-0041 ALLH Aroclor-1248 0.044 MG/KG u 
03-056(c) 03-14353 REO:Hl1-0041 ALLH Aroclor-1254 0.044 MG/KG u 
03-056(c) 03-14353 REO:Hl1-0041 ALLH Aroclor-1260 0.22 MG/KG None 
03-056(c) 03-14347 REO:Hl1-0042 ALLH Aroclor-1016 0.041 MG/KG u 
03-056(c) 03-14347 REO:Hl1-0042 ALLH Aroclor-1221 0.041 MG/KG u 
03-056(c) 03-14347 REO:H>1-0042 ALLH Aroclor-1232 0.041 MG/KG u 
03-056(c) 03-14347 REO:Hl1-0042 ALLH Aroclor-1242 0.041 MG/KG u 
03-056(c) 03-14347 REO:H>1-0042 ALLH Aroclor-1248 0.041 MG/KG u 
03-056(c) 03-14347 REO:Hl1-0042 ALLH Aroclor-1254 0.041 MG/KG u • 03-056(c) 03-14347 REO:H>1-0042 ALLH Aroclor-1260 0.3 MG/KG None 
03-056(c) 03-14348 REO:H>1-0043 ALLH Aroclor-1 016 0.22 .MG/KG u 
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PRS 
Number 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
~)_ 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c). 
03-056(c) 
03-056(c) 
03-056(_c) 
03-056(c) 
03-056(c) 
03-056(c) 

Location 
ID 

03-14348 
03-14348 
03-14348 
03-14348 
03-14348 
03-14348 
03-14345 
03-14345 
03-14345 
03-14345 
03-14345 
03-14345 
03-14345 
03-14349 
03-14349 
03-14349 
03-14349 
03-14349 
03-14349 
03-14349 
03-14354 
03-14354 
03-14354 
03-14354 
03-14354 
03-14354 
03-14354 
03-14386 
03-14386 
03-14386 
03-14386 
03~14386 

03-14386 
03-14386 
03-14343 
03-14343 
03-14343 
03-14343 
03-14343 
03-14343 
03-14343 
03-14342 
03-14342 
03-14342 
03-14342 
03-14342 
03-14342 
03-14342 
03-14341 
03-14341 
03-14341 
03-14341 
03-14341 
03-14341 

Table D-2.0-1, PRS 3-056(c) 

Media 
Sample ID Code Analyte 

RE03-01-CJ043 ALLH Aroclor-1221 
RE03-01-CJ043 ALLH Arocior-1232 
RE03-01-CJ043 ALLH Aroclor-1242 
RE03-01-CJ043 ALLH Aroclor-1248 
RE03-01-CJ043 ALLH Arocior-1254 
RE03-01-CJ043 ALLH Arocior-1260 
RE03-01-CJ044 ALLH Aroclor-1016 
RE03-01-CJ044 ALLH Aroclor-1221 
RE03-01-CJ044 ALLH Arocior-1232 
RE03-01-CJ044 ALLH Aroclor-1242 
RE03-01-CJ044 ALLH Aroclor-1248 
RE03-01-CJ044 ALLH Aroclor-1254 
RE03-01-CJ044 ALLH Arocior-1260 
RE03-01-CJ045 ALLH Arocior-1 016 
RE03-01-CJ045 ALLH Aroclor-1221 
RE03-01-CJ045 ALLH Arocior-1232 
RE03-01-CJ045 ALLH Aroclor-1242 
RE03-01-CJ045 ALLH Aroclor-1248 
RE03-01-CJ045 ALLH Aroclor-1254 
RE03-01-0045 ALLH Aroclor-1260 
RE03-01-CJ046 ALLH Aroclor-1260 
RE03-01-CJ046 ALLH Aroclor-1 016 
RE03-0 1-{)()46 ALLH Aroclor-1221 
RE03-0 1-{)()46 ALLH Arodor-1232 
RE03-0 1-{)()46 ALLH Aroclor-1242 
RE03-0 1-{)()46 ALLH Aroclor-1248 
RE03-01-{)()46 ALLH Aroclor-1254 
RE03-0 1-{)()47 ALLH Aroclor-1 016 
RE03-01-CJ047 ALLH Aroclor-1221 
RE03-0 1-{)()47 ALLH Aroclor-1232 
RE03-01-CJ047 ALLH Aroclor-1242 
RE03-01-CJ047 ALLH Aroclor-1248 
RE03-01-0047 ALLH Aroclor-1254 
RE03-01-CJ047 ALLH Aroclor-1260 
RE03-01-CJ048 ALLH Aroclor-1016 
RE03-01-CJ048 ALLH Aroclor-1221 
RE03-0 1-{)()48 ALLH ArociOr-1232 
RE03-0 1-{)()48 ALLH Aroclor-1242 
RE03-01-0048 ALLH Aroclor-1248 
RE03-0 1-{)()48 ALLH Aroclor-1254 
RE03-0 1-{)()48 ALLH Aroclor-1260 
RE03-01-{)()49 ALLH Aroclor-1 016 
RE03-0 1-{)()49 ALLH Aroclor-1221 
RE03-0 1-{)()49 ALLH Aroclor-1232 
RE03-01-0049 ALLH Aroclor-1242 
RE03-01-0049 ALLH Aroclor-1248 
RE03-01-0049 ALLH Aroclor-1254 
RE03-01-0049 ALLH Aroclor-1260 
R~1-0050 ALLH Aroclor-1 016 
RE03-01-0050 ALLH Aroclor-1221 
RE03-01-0050 ALLH Aroclor-1232 
RE03-01-0050 ALLH Aroclor-1242 
RE03-01-0050 ALLH Aroclor-1248 
RE03-01-0050 ALLH Aroclor-1254 
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Report 
Result UnHs Qual. 
0.22 MG/KG u 
0.22 MG/KG u 
0.22 MG/KG u 
0.22 MG/KG u 
0.22 MG/KG u 
0.71 MG/KG None 

1 MG/KG u 
1 MG/KG u 
1 MG/KG u 
1 MG/KG u 
1 MG/KG u 
1 MG/KG u 

1.6 MG/KG None 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.22 MG/KG None 
0.77 MG/KG None 
0.13 MG/KG u 
0.13 MG/KG u 
0.13 MG/KG u 
0.13 MG/KG u 
0.13 MG/KG u 
0.13 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.036 MG/KG u 
0.13 MG/KG None 
0.042 MG/KG u 
0.042 MG/KG u 
0.042 MG/KG u 
0.042 MG/KG u 
0.042 MG/KG u 
0.042 MG/KG u 
0.41 MG/KG None 
0.037 MG/KG u 
0.037 MG/KG u 
0.037 MG/KG u 
0.037 MG/KG u 
0.037 MG/KG u 
0.037 MG/KG u 
0.069 MG/KG None 
0.2 MG/KG u 
0.2 MG/KG u 
0.2 MG/KG u 
0.2 MG/KG u 
0.2 MG/KG u 
0.2 MG/KG u 



Table D-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number 10 SampleiD Code Analyte ResuH UnHs Qual. 
03-056(c) 03-14341 RE03-01-oo50 ALLH Aroclor-1200 0.39 MG/KG None 
03-056(c) 03-14385 RE03-01-Q051 ALLH Aroclor-1 016 0.049 MG/KG u 
03-056(c) 03-14385 RE03-01-Q051 ALLH Aroclor-1221 0.049 MG/KG u 
03-056(c) 03-14385 RE03-01-Q051 ALLH Aroclor-1232 0.049 MG/KG u 
03-056(c) 03-14385 RE03-01-Q051 ALLH Aroclor-1242 0.049 MG/KG u 
03-056(c) 03-14385 RE03-01-Q051 ALLH Aroclor-1248 0.049 MG/KG u 
03-056(c) 03-14385 RE03-01-0051 ALLH Aroclor-1254 0.049 MG/KG u 
03-056(c) 03-14385 RE03-01-Q051 ALLH Aroclor-1200 0.31 MG/KG None 
03-056(c) 03-14336 RE03-0HJ052 ALLH Aroclor-1016 0.034 MG/KG u 
03-056(c) 03-14336 RE03-01-Q052 ALLH Aroclor-1221 0.034 MG/KG u 
03-056(c) 03-14336 RE03-01-0052 ALLH Aroclor-1232 0.034 MG/KG u 
03-056(c) 03-14336 RE03-01-0052 ALLH Aroclor-1242 0.034 MG/KG u 
03-056(c) 03-14336 RE03-01-Q052 ALLH Aroclor-1248 0.034 MG/KG u 
03-056(c) 03-14336 RE03-01-Q052 ALLH Aroclor-1254 0.034 MG/KG u 
03-056(c) 03-14336 RE03-01-0052 ALLH Aroclor-1200 0.034 MG/KG u 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1242 0.042 MG/KG u 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1248 0.042 MG/KG u 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1254 ·0.042 MG/KG u 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1260 0.43 MG/KG None 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1016 0.042 MG/KG u 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1221 0.042 MG/KG u 
03-056(c) 03-14338 RE03-01-0053 ALLH Aroclor-1232 0.042 MG/KG u 
03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1 016 0.035 MG/KG u 
03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1221 0.035 MG/KG u 
03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1232 0.035 MG/KG u • 03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1242 0.035 MG/KG u 
03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1248 0.035 MG/KG u 
03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1254 0.035 MG/KG u 
03-056(c) 03-14340 RE03-01-0054 ALLH Aroclor-1260 0.035 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1 016 0.052 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1221 0.052 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1232 0.052 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1242 0.052 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1248 0.052 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1254 0.052 MG/KG u 
03-056(c) 03-14346 RE03-01-0055 ALLH Aroclor-1260 0.21 MG/KG None 
03-056(c) 03-14333 RE03-01..Q056 ALLH Aroclor-1016 0.034 MG/KG u 
03-056(c) 03-14333 RE03-01..()()56 ALLH Aroclor-1221 0.034 MG/KG u 
03-056(c) 03-14333 RE03-01..Q056 ALLH Aroclor-1232 0.034 MG/KG u 
03-056(c) 03-14333 RE03-01..Q056 ALLH Aroclor-1242 0.034 MG/KG u 
03-056(c) 03-14333 RE03-01..Q056 ALLH Aroclor-1248 0.034 MG/KG u 
03-056(c) 03-14333 RE03-01..()()56 ALLH Aroclor-1254 0.034 MG/KG u 
03-056(c) 03-14333 RE03-01..Q056 ALLH Aroclor-1260 0.034 MG/KG u 
03-056(c) 03-14332 RE03-01-0057 ALLH Aroclor-1016 0.038 MG/KG u. 
03-056(c) 03-14332 RE03-01-0057 ALLH Aroclor-1221 0.038 MG/KG u 
03-056(c) 03-14332 RE03-01-0057 ALLH Aroclor-1232 0.038 MG/KG. u 
03-056(c) 03-14332 RE03-01-0057 ALLH Aroclor-1242 0.038 MG/KG u 
03-056(c} 03-14332 RE03-01-0057 ALLH Aroclor-1248 0.038 MG/KG u 
03-056(c) 03-14332 RE03-01-0057 ALLH Aroclor-1254 0.038 MG/KG u 
03-056(c) 03-14332 RE03-01-0057 ALLH Aroclor-1260 0.16 MG/KG None 
03-056(c) 03-14331 RE03-01-0058 ALLH Aroclor-1016 0.034 MG/KG u 
03-056(c) 03-14331 RE03-01-0058 ALLH Aroclor-1221 0.034 MG/KG u • 03-056(c) 03-14331 RE03-01-0058 ALLH Aroclor-1232 0.034 MG/KG u 
03-056(c) 03-14331 RE03-01-0058 ALLH Aroclor-1242 0.034 MG/KG u 
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PRS Location 
Number ID 

03-056(c) 03-14331 
03-056(c) 03-14331 
03-056(c) 03-14331 
03-056(c) 03-14311 
03-056(c) 03-14311 
03-056(c) 03-14311 
03-056(c) 03-14311 
03-056(c) 03-14311 
03-056(c) 03-14311 
03-056(c) 03-14311 
03-056(c) 03-14324 
03-056(c) 03-14324 
03-056(c) 03-14324 
03-056(c) 03-14324 
03-056(c) 03-14324 
03-056(c) 03-14324 
03-056(c) 03-14324 
03-056(c) 03-14325 
03-056(c) 03-14325 
03-056(c) 03-14325 
03-056(c) 03-14325 
03-056(c) 03-14325 
03-056(c) 03-14325 
03-056(c) 03-14325 
03-056(c) 03-14326 
03-056(c) 03-14326 
03-056(c) 03-14326 
03-056(c) 03-14326 
03-056(c) 03-14326 
03-056(c) 03-14326 
03-056(c) 03-14326 
03-056(c) 03-14339 
03-056(c) 03-14339 
03-056(c) 03-14339 
03-056(c) 03-14339 
03-056(c) 03-14339 
03-056(c) 03-14339 
03-056(c) 03-14339 
03-056(c) 03-14330 
03-056(c) 03-14330 
03-056(c) 03-14330 
03-056(c) 03-14330 
03-056(c) 03-14330 
03-056(c) 03-14330 
03-056(c) 03-14330 
03-056(c) 03-14327 
03-056(c) 03-14327 
03-056(c) 03-14327 
03-056(c) 03-14327 
03-056(c) 03-14327 
03-056(c) 03-14327 
03-056(c) 03-14327 
03-056(c) 03-14329 
03-056(c) 03-14329 

Table D-2.0-1, PRS 3-056(c) 

Media 
SampleiD Code Analyte 

RE03-01-0058 ALLH Aroclor-1248 
RE03-01-0058 ALLH Aroclor-1254 
RE03-01-0058 ALLH Aroclor-1260 
RE00-01-0059 ALLH Aroclor-1 016 
RE03-01-0059 ALLH Aroclor-1221 
RE03-01-0059 ALLH Aroclor-1232 
RE00-01-0059 ALLH Aroclor-1242 
RE03-01-0059 ALLH Aroclor-1248 
RE03-01-0059 ALLH Aroclor-1254 
RE03-01-0059 ALLH Aroclor-1260 
RE03-01-0060 ALLH Aroclor-1 016 
RE03-01-0060 ALLH Aroclor-1221 
RE03-01-0060 ALLH Aroclor-1232 
RE03-01-0060 ALLH Aroclor-1242 
RE03-01-0060 ALLH Aroclor-1248 
RE03-01-0060 ALLH Aroclor-1254 
RE03-01-0060 ALLH Aroclor-1260 
RE03-01-0061. ALLH Aroclor-1 016 
RE03-01-0061 ALLH Aroclor-1221 
RE03-01-0061 ALLH Aroclor-1232 
RE03-01-0061 ALLH Aroclor-1242 
RE03-01-0061 ALLH Aroclor-1248 
RE03-01-0061 ALLH Aroclor-1254 
RE03-01-0061 ALLH Aroclor-1260 
RE03-01-0062 ALLH Aroclor-1 016 
RE03-01-0062 ALLH Aroclor-1221 
RE03-01-0062 ALLH Aroclor-1232 
RE03-01-0062 ALLH Aroclor-1242 
RE03-01-0062 ALLH Aroclor-1248 
RE03-01-0062 ALLH Aroclor-1254 
RE03-01-0062 ALLH Aroclor-1260 
RE03-01-0063 ALLH Aroclor-1016 
RE03-01-0063 ALLH Aroclor-1221 
RE03-01-0063 ALLH Aroclor-1232 
RE03-01-0063 ALLH Aroclor-1242 
RE03-01-0063 ALLH Aroclor-1248 
RE03-01-0063 ALLH Aroclor-1254 
RE03-01-0063 ALLH Aroclor-1260 
RE03-01-0064 AllH Aroclor-1016 
RE03-01-0064 ALLH Aroclor-1221 
RE03-01-0064 ALLH Aroclor-1232 
RE03-01-0064 AllH Aroclor-1242 
RE03-01-0064 ALLH Aroclor-1248 
RE03-01-0064 AllH Aroclor-1254 
RE03-01-0064 ALLH Aroclor-1260 
RE03-01-0065 ALLH Aroclor-1016 
RE03-01-0065 ALLH Aroclor-1221 
RE03-01-0065 ALLH Aroclor-1232 
RE03-01-0065 ALLH Aroclor-1242 
RE03-01-0065 AllH Aroclor-1248 
RE03-01-0065 ALLH Aroclor-1254 
RE03-01-0065 ALLH Aroclor-1260 
RE03-01-0066 AllH Aroclor-1016 
RE03-01-0066 ALLH Aroclor-1221 
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Report 
ResuH UnHs Qual. 
0.034 MG/KG u 
0.034 MG/KG u 
0.24 MG/KG None 

2.W99999 MG/KG u 
2.0999999 MG/KG u 
2.W99999 MG/KG u 
2.W99999 MG/KG u 
2.W99999 MG/KG u 
2.W99999 MG/KG u 
2.W99999 MG/KG None 

0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.039 MG/KG u 
0.061 MG/KG None 

1.9 MG/KG u 
1.9 MG/KG u 
1.9 MG/KG u 
1.9 MG/KG u 
1.9 MG/KG u 
1.9 MG/KG u 

3.400J001 MG/KG None 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 
0.046 MG/KG u 

2.2 MG/KG u 
2.2 MG/KG u 
2.2 MG/KG u 
2.2 MG/KG u 
2.2 MG/KG u 
2.2 MG/KG u 
2.8 MG/KG None 

0.033 MG/KG u 
0.033 MG/KG u 
0.033 MG/KG u 
0.033 MG/KG u 
0.033 MG/KG u 
0.033 MG/KG u 
0.033 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 



Table D-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number 10 Sample 10 Code Analyte Result UnHs Qual. 
03-056(c) 03-14329 RE03-0 1-0066 ALLH Aroclor-1232 0.038 MG/KG u 
03-056(c) 03-14329 RE03-01-0066 ALLH Aroclor-1242 0.038 MG/KG u 
03-056(c) 03-14329 RE03-01-0066 ALLH Aroclor-1248 0.038 MG/KG u 
03-056(c) 03-14329 RE03-01-0066 ALLH Aroclor-1254 0.038 MG/KG u 
03-056(c) 03-14329 RE03-01-0066 ALLH Aroclor-1260 0.097 MG/KG None 
03-056(c) 03-14323 RE03-01-0067 ALLH Aroclor-1 016 0.036 MG/KG u 
03-056(c) 03-14323' RE03-01-0067 ALLH Aroclor-1221 0.036 MG/KG u 
03-056(c) 03-14323 RE03-01-0067 ALLH Aroclor-1232 0.036 MG/KG u 
03-056(c) 03-14323 RE03-01-0067 ALLH Aroclor-1242 0.036 MG/KG u 
03-056(c) 03-14323 RE03-01-0067 ALLH Aroclor-1248 0.036 MG/KG u 
03-056(c) 03-14323 RE03-01-0067 ALLH Aroclor-1254 0.036 MG/KG u 
03-056(c) 03-14323 RE03-01-0067 ALLH Aroclor-1260 0.036 MG/KG u 
03-056(c) 03-14308 RE03-01-0068 ALLH Aroclor-1016 0.039 MG/KG u 
03-056(c) 03-14308 RE03-01-0068 ALLH Aroclor-1221 0.039 MG/KG u 
03-056(c) 03-14308 RE03-01-0068 ALLH Aroclor-1232 0.039 MG/KG u 
03-056(c) 03-14308 RE03-01-0068 ALLH Aroclor-1242 0.039 MG/KG u 
03-056(c) 03-14308 RE03-01-0068 ALLH Aroclor-1248 0.039 MG/KG u 
03-056(c) 03-14308 RE03-0 1-0068 ALLH Aroclor-1254 0.039 · MG/KG u 
03-056(c) 03-14308 RE03-01-0068 ALLH Aroclor-1260 0.039 MG/KG u 
03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1242 0.082 MG/KG u 
03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1248 0.082 MG/KG u 
03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1254 0.082 MG/KG u 
03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1260 0.15 MG/KG None 
03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1016 0.082 MG/KG. u 
03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1221 0.082 MG/KG u • 03-056(c) 03-14322 RE03-01-0069 ALLH Aroclor-1232 0.082 MG/KG u 
03-056(c) 03-14313 RE03-01-0070 ALLH Aroclor-1016 0.85 MG/KG u 
03-056(c) 03-14313 RE03-01-0070 ALLH Aroclor-1221 0.85 MG/KG u 
03-056(c) 03-14313 RE03-01-0070 ALLH Aroclor-1232 0.85 MG/KG u 
03-056(c) 03-14313 RE03-01-0070 ALLH Aroclor-1242 0.85 MG/KG u 
03-056(c) 03-14313 RE03-01-0070 ALLH Aroclor-1248 0.85 MG/KG u 
03-056(c) 03-14313 RE03-01-0070 ALLH Aroclor-1254 0.85 MG/KG u 
03-056(c) 03-14313 RE03-01-0070. ALLH Aroclor-1260 4.0999999 MG/KG None. 
03-056(c) 03-14309 RE03-01-0071 ALLH Aroc;:lor-1016 0.044 MG/KG u 
03-056(c) 03-14309 RE03-01-0071 ALLH Aroclor-1221 0.044 MG/KG u 
03-056(c) 03-14309 RE03-01-0071 ALLH Aroclor-1232 0.044 MG/KG u 
03-056(c) 03-14309 RE03-01-0071 ALLH Aroclor-1242 0.044 MG/KG u 
03-056(c) 03-14309 RE03-01-0071 ALLH Aroclor-1248 0.044 MG/KG u 
03-056(c) 03-14309 RE03-01-0071 ALLH Aroclor-1254 0.044 MG/KG u 
03-056(c) 03-14309 RE03-01-0071 · ALLH Aroclor-1260 0.21 MG/KG None 
03-056(c) 03-14317 RE03-01-0072 ALLH Aroclor-1016 0.041 MG/KG u 
03-056(c) 03-14317 RE03-01-0072 ALLH Aroclor-1221 0.041 MG/KG u 
03-056(c) 03-14317 RE03-01-0072 ALLH Aroclor-1232 0.041 MG/KG u 
03-{)56(c) 03-14317 RE03-01-0072 ALLH Aroclor-1242 0.041 MG/KG u 
03-056(c) 03-14317 RE03-01-0072 ALLH Aroclor-1248 0.041 MG/KG u 
03-056(c) 03-14317 RE03-01-0072 ALLH Aroclor-1254 0.041 MG/KG u 
03-056(c} 03-14317 RE03-01-0072 ALLH Aroclor-1260 0.37 MG/KG None 
03-{)56(c) 03-14321 RE03-01-0073 ALLH Aroclor-1016 0.16 MG/KG u 
03-056(c) 03-14321 RE03-01-0073 ALLH Aroclor-1221 0.16 MG/KG u 
03-056(c) 03-14321 RE03-01-0073 ALLH Aroclor-1232 0.16 MG/KG u 
03-056(c) 03-14321 RE03-01-0073 ALLH Aroclor-1242 0.16 MG/KG u 
03-056(~ 03-14321 RE03-01-0073 ALLH Aroclor-1248 0.16 MG/KG u • 03-056(c) 03-14321 RE03-01-0073 ALLH Aroclor-1254 0.16 MG/KG u 
03-056(c) 03-14321 RE03-01-0073 ALLH Aroclor-1260 1.5 MG/KG None 

Poge32 



I 

•• 
I 
I 
I 
I 
I 
I 
I 
I• 
I 
I 
I 
I 
I 
I 

•• I 
I 

PRS 
Number 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

Location 
ID 

03-14318 
03-14318 
03-14318 
03-14318 
03-14318 
03-14318 
03-14318 
03-14310 
03-14310 
03-14310 
03-14310 
03-14310 
03-14310 
03-14310 
03-14395 
03-14395 
03-14395 
03-14395 
03-14395 
03-14395 
03-14395 
03-14320 
03-14320 
03-14320 
03-14320 
03-14320 
03-14320 
03-14320 
03-14328 
03-14328 
03-14328 
03-14328 
03-14328 
03-14328 
03-14328 
03-14359 
03-14359 
03-14359 
03-14359 
03-14359 
03-14359 
03-14359 
03-14380 
03-14380 
03-14380 
03-14380 
03-14380 
03-14380 
03-14380 
03-14381 
03-14381 
03-14381 
03-14381 
03-14381 

Table D-2.0-1, PRS 3-056(c) 

Media 
SompleiD Code Anolyte 

RE03-01-0074 ALLH Aroclor-1016 
RE03-01-0074 ALLH Aroclor-1221 
RE03-01-0074 ALLH Aroclor-1232 
RE03-01-0074 ALLH Aroclor-1242 
RE03-01-0074 ALLH Aroclor-1248 
RE03-01-0074 ALLH Aroclor-1254 
RE03-01-0074 ALLH Aroclor-1260 
RE03-01-0075 ALLH Aroclor-1016 
RE03-01-0075 ALLH Aroclor-1221 
RE03-01-0075 ALLH Aroclor-1232 
RE03-01-0075 ALLH Aroclor-1242 
RE03-01-0075 ALLH Aroclor-1248 
RE03-01-0075 ALLH Aroclor-1254 
RE03-01-0075 ALLH Aroclor-1260 
RE03-01-0076 ALLH Aroclor-1016 
RE03-01-0076 ALLH Aroclor-1221 
RE03-01-0076 ALLH Aroclor-1232 
RE03-01-0076 ALLH Aroclor-1242 
RE03-01-0076 ALLH Aroclor-1248 
RE03-01-0076 ALLH Aroclor-1254 
RE03-01-0076 ALLH Aroclor-1260 
RE03-01-0077 ALLH Aroclor-1 016 
RE03-01-0077 ALLH Aroclor-1221 
RE03-01-0077 ALLH Aroclor-1232 
RE03-01-0077 ALLH Aroclor-1242 
RE03-01-0077 ALLH Aroclor-1248 
RE03-01-0077 ALLH Aroclor-1254 
RE03-01-0077 ALLH Aroclor-1260 
RE03-01-0078 ALLH Aroclor-1 016 
RE03-01-0078 ALLH Aroclor-1221 
RE03-01-0078 ALLH Aroclor-1232 
RE03-01-0078 ALLH Aroclor-1242 
RE03-01-0078 ALLH Aroclor-1248 
RE03-01-0078 ALLH Aroclor-1254 
RE03-01-0078 ALLH Aroclor-1260 
RE03-01-0079 ALLH Aroclor-1 016 
RE03-01-0079 ALLH Aroclor-1221 
RE03-01-0079 ALLH Aroclor-1232 
RE03-01-0079 ALLH Aroclor-1242 
RE03-01-0079 ALLH Aroclor-1248 
RE03-01-0079 ALLH Aroclor-1254 
RE03-01-0079 ALLH Aroclor-1260 
RE03-01-0080 ALLH. Aroclor-1016 
RE03-01-0080 ALLH Aroclor-1221 
RE03-01-0080 ALLH Aroclor-1232 
RE03-01-0080 ALLH Aroclor-1242 
RE03-01-0080 ALLH Aroclor-1248 
RE03-01-0080 ALLH Aroclor-1254 
RE03-01-0080 ALLH Aroclor-1260 
RE03-01-0081 ALLH Aroclor-1221 
RE03-01-0081 ALLH Aroclor-1232 
RE03-01-0081 ALLH Aroclor-1242 
RE03-01-0081 ALLH Aroclor-1248 
RE03-01-0081 ALLH Aroclor-1254 

Poge33 

Report 
ResuH UnHs Qual. 
0.41 MG/KG u 
0.41 MG/KG u 
0.41 MG/KG u 
0.41 MG/KG u 
0.41 MG/KG u 
0.41 MG/KG u 
2.8 MG/KG None 

0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.91 MG/KG None 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.096 MG/KG None 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.17 MG/KG u 
0.85 MG/KG None 
0.4 MG/KG u 
0.4 MG/KG u 
0.4 MG/KG u 
0.4 MG/KG u 
0.4 MG/KG u 
0.4 MG/KG u 
1.9 MG/KG None 

0.23 MG/KG u 
0.23 MG/KG u 
0.23 MG/KG u 
0.23 MG/KG u 
0.23 MG/KG u 
0.23 MG/KG u 
1.2 MG/KG None 

0.047 MG/KG u 
0;047 MG/KG u 
0.047 MG/KG u 
0.047 MG/KG u 
0.047 MG/KG u 



Table 0-2.0-1, PRS 3-0S6(c) 

PRS Location Media Report • Number ID SompleiD Code Ana lyle ResuH UnHs Qual. 
03-056(c) 03-14381 RE03-01-0081 ALLH Aroclor-1260 0.047 MG/KG u 
03-056{c) 03-14381 RE03-01-0081 ALLH Aroclor-1 016 0.047 MG/KG u 
03-056{c) 03-14367 RE03-01-0093 ALLH lsopropyltoluene(4-) 0.14 MG/KG J+ 
03-056{c) 03-14367 RE03-01-0093 ALLH Acetone 0.13 MG/KG J+ 
03-056{c) 03-14367 RE03-01-0093 ALLH Benzene 0.0044 MG/KG J+ 
03-056(c) 03-14367 RE03-01-0093 ALLH Aroclor-1016 0.048 MG/KG u 
03-056{c) 03-14367 RE03-01-0093 ALLH Aroclor-1221 0.048 MG/KG u 
03-056{c) 03-14367 RE03-01-0093 ALLH Aroclor-1232 0.048 MG/KG u 
03-056(c) 03-14367 RE03-01-0093 ALLH Aroclor-1242 0.048 MG/KG u 
03-056(c) 03-14367 RE03-01-0093 ALLH Aroclor-1248 0.048 MG/KG u 
03-056(c) 03-14367 RE03-01-0093 ALLH Aroclor-1254 0.048 MG/KG u 
03-056(c) 03-14367 RE03-01-0093 ALLH Aroclor-1260 0.25 MG/KG None 
03-056(c) 03-14367 RE03-01-0093 ALLH Tetrachloroethane(l.l.1.2-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Trichloroethane(1.1.1-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Tetrachloroethone(l.l.2.2-) 0.0084 MG/KG w 

· 03-056{c) 03-14367 RE03-01-0093 ALLH Trlchloroethane(1.1.2-) 0.0084 MG/KG w 
03-056{c) 03-14367 RE03-01-0093 ALLH Dichloroethane(1.1-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dichloroethene(l.l-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 AllH Oichloropropene(l.1-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Trichloropropane(l.2.3-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Trimethylbenzene(1.2.4-) 0.0084 MG/KG w 
03-056{c) 03-14367 RE03-01-0093 ALLH Dibromo-3-chloropropane(1,2-) 0.017 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dlbromoethane(1.2-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dichlorobenzene(l.2-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dichloroethone(1.2-l 0.0084 MG/KG w • 03-056(c) 03-14367 RE03-01-0093 ALLH Dichloroethene(cis/trans-1,2-) 0.0084 MG/KG ·w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dlchloropropane(1.2-) 0.0084 MG/KG w 
03-056{c) 03-14367 RE03-01-0093 ALLH Trimethylbenzene(1.3.5-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dichlorobenzene(1.3-) 0.0084 MG/KG w 
03-056{c) 03-14367 RE03-01-0093 AllH Dichloropropone(1.3-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dichlorobenzene(1.4-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dichloropropone(2.2-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Butanone(2-) 0.033 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Chlorotoluene(2-) 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Hexanone(2-) 0.033 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Chlorotoluene(4-l 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Methvt-2-oentanone(4-) 0.033 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Bromobenzene 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Bromochloromethane 0.0084 MG/KG w 
03-056(c)_ 03-14367 RE03-01-0093 AllH Bromodichloromethane 0.0084 MG/KG w 
03-056(c)_ 03-14367 RE03-01-0093 AllH ·Bromoform 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Bromomethane 0.017 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Carbon Disulfide 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Carbon Tetrachloride 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Chlorobenzene 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 AllH Chlorodibromomethone 0.0084 MG/KG w 
03-056(c)~ 03-14367 RE03-01-0093 AllH Chloroethane 0.017 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Chloroform 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 AllH Chloromethane 0.017 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 AllH Dichloropropene(cls-1.3-) 0.0084 MG/KG w 
03-056{c) 03-14367 RE03-01-0093 ALLH Dlbromomethane 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 ALLH Dlchlorodlfluoromethane 0.017 MG/KG w • 03-056(c) 03-14367 RE03-01-0093 AllH Ethylbenzene 0.0084 MG/KG w 
03-056(c) 03-14367 RE03-01-0093 AllH lodomethane 0.0084 MG/KG w 
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PRS 
Number 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(C) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(C) 

03-056(c) 

03-056(c) 

Location 

10 SampleiD 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14367 RE03-01-0093 

03-14373 RE03-01-0094 

03-14373 RE~1-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

03-14373 RE03-01-0094 

Table D-2.0-1, PRS 3-056(c) 

Media 

Code Analyte 
ALLH Isopropyl benzene 

ALLH Methylene Chloride 

ALLH Butylbenzene(n-) 

ALLH Propylbenzene(l-) 

ALLH Butylbenzene(sec-) 

ALLH Styrene 
ALLH Butvlbenzene (tert-) 

ALLH Tetrochloroethene 

ALLH Dichloropropene(trans-1 ,3-) 
ALLH Trichloroethene 

ALLH Trichlorofluoromethane 
ALLH Trichlorotrlfluoroethane 
ALLH Vinyl Chloride 

ALLH Xylene (Total) 

ALLH Toluene 

ALLH Silver 

ALLH Aluminum 

ALLH Arsenic 
ALLH Barium 
ALLH Beryllium 
ALLH Calcium 

ALLH Cadmium 
ALLH Cobalt 
ALLH Chromium, Total 
ALLH Copper 

ALLH Iron 
ALLH Mercury 
ALLH Potassium 
ALLH Maoneslum 

ALLH Monoanese 
ALLH Sodium 
ALLH Nickel 

ALLH Lead 
ALLH Selenium 

ALLH Thallium 

ALLH Vanadium 

ALLH Zinc 
ALLH Antimonv 
ALLH Aroclor-1221 

ALLH Aroclor-1232 

ALLH Aroclor-1242 

ALLH Aroclor-1248 

ALLH Aroclor-1254 

ALLH Aroclor-1260 

ALLH Aroclor-1016 

ALLH lsoproovltoluene(4-) 

ALLH Butylbenzene(sec-) 

ALLH stYiene 

ALLH Butvlbenzene(tert~ 
ALLH Tetrachloroethene 

ALLH Toluene 

ALLH Dichloropropene(trans-1 .3-l 
ALLH Trlchloroethene 

ALLH Trlchlorofluoromethane 

Poge35 

Report 
ResuH UnHs Qual. 
0.0084 MG/KG UJ 
0.0084 MG/KG UJ 
0.0084 MG/KG UJ 
0.0084 MG/KG w 
0.0084 MG/KG UJ 
0.0084 MG/KG w 
0.0084 MG/KG w 
0.0084 MG/KG w 
0.0084 MG/KG w 
0.0084 MG/KG UJ 
0.017 MG/KG w 
0.0084 MG/KG w 
0.017 MG/KG w 

0.0084 MG/KG UJ 
0.012 MG/KG J+ 
0.158 MG/KG u 
4900 MG/KG None 
3.3 MG/KG None 
37 MG/KG None 

0.45 MG/KG J 
2400 MG/KG J 
0.075 MG/KG J+ 
. 1.4 MG/KG J 

4.5999999 MG/KG None 
3.2 MG/KG None 

7500 MG/KG None 
0.0277 MG/KG u 

710 MG/KG None 
700 MG/KG None 
140 MG/KG None 
87 MG/KG None 
2.5 MG/KG J 
23 MG/KG None 

0.485 MG/KG None 
0.0817 MG/KG J 

5.9000001 MG/KG None 
24 MG/KG None 

0.154 MG/KG R 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 
0.038 MG/KG u 

0.0058 MG/KG u 
0.0058 MG/KG u 
0.0058 MG/KG u 
0.0058 MG/KG u 
0.0058 MG/KG u 
0.0058 MG/KG u 
0.0058 MG/KG u 
0.0058 MG/KG u 
0.012 MG/KG u 



Table 0-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number ID Sample ID Code Analyte ResuH Unlls Qual. 
03-056(C) 03-14373 RE03-01-0094 ALLH Trichlorotrifluoroethone 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-0 1-0094 ALLH Vinyl Chloride 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Xylene (Total) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Acetone 0.023 MG/KG w 
03-056(c) 03-14373 REQ3.01-0094 ALLH Benzene 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Bromobenzene 0.0058 MG/KG u 
03-056(C) 03-14373 RE03-01-0094 ALLH Bromochloromethone 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Bromodichloromethone 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Methylene Chloride 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH lsopropylbenzene 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH lodomethone 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Ethylbenzene 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Tetrochloroethone(l.l.l.2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Trichloroethone(1.1.1-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Tetrochloroethone(l.1.2.2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Trichloroethone(1.1.2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dichloroethone(1.1-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dichloroethene(l.1-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dichloropropene(1.1-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Trichloropropone(1.2.3-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Trimethylbenzene(1.2.4-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dibromo-3-chloropropone(1.2-) 0.012 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dibromoethone(1.2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchlorobenzene(1.2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dichioroethone(1.2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchloroethene(cls/trons-1.2-) 0.0058 MG/KG u • 03-056(c) 03-14873 RE03-01-0094 ALLH Dlchloropropone(1.2-) 0.0058 MG/KG u 
03-056(c) 03-14873 RE03-01-0094 ALLH Trimethylbenzene(1.3.5-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchlorobenzene(1.3-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchloropropone(l.3-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchlorobenzene(1.4-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchloropropane(2.2-) 0.0058 MG/KG· u 
03-056(c) 03-14373 RE03-01-0094 ALLH Butonone(2-) 0.023 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Chlorotoiuene(2-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Hexonone(2-) 0.023 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Chlorotoluene(4-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Methyl-2-pentonone(4-) 0.023 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Bromoform 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Bromomethone 0.012 MG/KG w 
03-056(c) 03-14373 RE03-01-0094 ALLH Corban Disulfide 0.0021 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Carbon Tetrachloride 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Chlorobenzene 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Chlorodibromomethone 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Chloroethone 0.012 MG/KG u 
03-056(C) 03-14373 RE03-01-0094 ALLH Chloroform 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Chloromethane 0.012 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchloropropene(cls-1.3-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlbromomethone 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Dlchlorodlfluoromethone 0.012 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Butylbenzene(n-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH Propylbenzene(1-) 0.0058 MG/KG u 
03-056(c) 03-14373 RE03-01-0094 ALLH SilVer 0.118 MG/KG u • 03-056(c) 03-14373 RE03-01-0094 ALLH Aluminum 2300 MG/KG None 
03-056(c) 03-14373 RE03-01-0094 ALLH Arsenic 3 MG/KG None 
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PRS 
Number 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c)' 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

Location Media 
ID SompleiD Code 

03-14373 RE03-0l-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ·ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373' RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 · RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14373 RE03-01-0094 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01:.0005 AllH 
03-14371 RE03-01-0095 AllH 
03-14371 RE03-01-0095 AllH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 AllH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 ALLH 
03-14371 RE03-01-0095 AllH 
03-14371 RE03-01-0095 AllH 

Table D-2.0-1, PRS 3-056(c) 

Analyte 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium. Total 
Copper 

Iron 
Mercury 

Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 
lead 

Selenium 
Thallium 

Vanadium 
Zinc 

Antimony 
Cobalt 

Chromium. Total 
Copper 

Iron 
Mercury 

Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 
Leod 

Selenium 
Thallium 

Vanadium 
Zinc 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Tetrachloroethane(1.1.1.2-) 
Trlchloroethane(1.1.1-) 

Tetrochloroethane(1.1.2.2-) 
Trichloroethane(1.1.2-) 
· Dlchloroethane(1.1-) 
Dlchloroethene(1.1-) 

Dlchloropropene(1.1-) 
Trlchloropropane(1.2.3-) 
Trlmethylbenzene(1.2.4-) 

Dlbromo-3-chloropropone(1.2-) 
Dlbromoethane(1.2-) 

Dlchlorobenzene(1.2-) 
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Report 
Result UnHs Quol. 

25 MG/KG None 
0.33 MG/KG J 
680 MG/KG J 

0.064 MG/KG J+ 
1.4 MG/KG None 
1.8 MG/KG None 
2.5 MG/KG None 

9100 MG/KG None 
0.0207 MG/KG u 

280 MG/KG None 
150 MG/KG None 
200 MG/KG None 
83 MG/KG None 
2 MG/KG J 
7 MG/KG None 

0.434 MG/KG None 
0.0957 MG/KG J 

2.5 MG/KG None 
14 MG/KG None 

0.115 MG/KG R 
0.85 MG/KG J 
0.7 MG/KG J 
1.3 MG/KG None 

7600 MG/KG None 
0.0191 MG/KG u 

170 MG/KG None 
120 MG/KG None 
360 MG/KG None 
80 MG/KG None 
1.4 MGJKG J 
11 MG/KG None 

0.287 MG/KG None 
0.0532 MG/KG u 

1.4 MG/KG None 
40 MG/KG None 

0.035 MG/KG u 
0.035 MG/KG u 
0.035 MG/KG u 
0.035' MG/KG u 
0.035 MG/KG u 
0.035 MG/KG' u 
0.035 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
0.0053 MG/KG u 
O.Q11 MG/KG u 

0.0053 MG/KG u 
0.0053 MG/KG u 



Table 0-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number 10 Sample 10 Code Analyte ResuH UnHs Qual. 
03-056(c) 03-14371 RE03-01-0095 ALLH Dichloroethane (1.2-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dichloroethene(cis/trans-1.2-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-0 1-0095 ALLH Dichloropropane(l.2-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Trimethylbenzene(l.3.5-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-0 1-0095 ALLH Dichlorobenzene(l.3-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dichloropropane(l.3-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dichlorobenzene (1.4-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dichloropropane(2.2-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 AllH Butanone(2-) 0.021 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Chlorotoluene(2-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Styrene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 AllH Butylbenzene(tert-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Tetrachloroethene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Toluene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dichloropropene(trans-1.3-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Trichloroethene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 AllH Trichlorofluoromethane 0.011 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Trichlorotrifluoroethane 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Vinyl Chloride 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Xylene (Total) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Hexanone(2-) 0.021 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Chlorotoluene(4-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-0 1-0095 ALLH Methyl-2-pentanane(4-) 0.'021 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Acetone 0.021 MG/KG w 
03-056(c) 03-14371 RE03-01-0095 ALLH Benzene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Bromobenzene 0.0053 MG/KG u • 03-056(c) 03-14371 RE03-01-0095 ALLH Bromochloromethane 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Bromodichloromethane 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Bromoform 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Bromomethane 0.011 MG/KG w 
03-056(c) 03-14371 RE03-01-0095 ALLH Carbon Disulfide 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Carbon Tetrachloride 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Chlorobenzene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Chlorodlbromomethane 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Chloroethane 0.011 MG/KG w 
03-056(c) 03-14371 RE03-01-0095 ALLH Chloroform 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Chloromethane 0.011 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dlchloropropene(cls-1.3-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dlbromomethane 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Dlchlorodifluoromethane 0.011 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Ethylbenzene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH lodomethane 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH lsoprop_yl_benzene 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Methylene Chloride 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Butylbenzene(n-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Propylbenzene(1-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH lsopropyltoluene(4-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Butylbenzene(sec-) 0.0053 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Silver 0.219 MG/KG u 
03-056(c) 03-14371 RE03-01-0095 ALLH Aluminum 1400 MG/KG None 
03-056(c) 03-14371 RE03-01-0095 ALLH Arsenic 3 MG/KG None 
03-056(c) 03-14371 RE03-01-0095 ALLH Barium 12 MG/KG None • 03-056(c) 03-14371 RE03-01-0095 ALLH Beryllium 0.61 MG/KG None 
03-056(c) 03-14371 RE03-01-0095 ALLH Calcium 390 MG/KG J 
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PRS 
Number 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

Location 
ID SampleiD 

03-14371 RE03-01-0095 

03-14371 RE03-01-0095 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0l28 

03-14315 RE03-01-0128 
03-14315 RE03-01-0128 
03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 
03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 
03-14315 RE03-01-0128 

03-14315 RE03-01-0128 
03-14315 RE03-01-0128 
03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 
03-14315 RE03-01-0128 
03-14315 RE03-01-0128 
03-14315 RE03-01-0128 
03-14315 RE03-01-0128 

03-14315 RE03-01-0128 
03-14315 RE03-01-0l28 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 
03-14315 RE03-01-0128 
03-14315 ~1-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

03-14315 RE03-01-0128 

Table D-2.0-1, PRS 3-056(c) 

Media 
Code Analyte 
"ALLH Cadmium 

ALLH Antimony 
QBT3 Dichloropropone(22-) 

QBT3 Butonone(2-) 

QBT3 Chlorotoluene(2-) 
QBT3 Hexanone(2-) 
QBT3 Chlorotoluene (4-) 
QBT3 Methyl-2-pentanone(4-) 
QBT3 Acetone 

QBT3 Benzene 
QBT3 Bromobenzene 
QBT3 Bromochloromethane 
QBT3 Bromodlchloromethane 
QBT3 Bromoform 
QBT3 Bromomethane 
QBT3 Carbon Disulfide 
QBT3 Carbon Tetrachloride 
QBT3 Chlorobenzene 
QBT3 Chlorodibromomethane 
QBT3 Chloroethane 
QBT3 Tetrachloroethane(l.l.1.2-' 
QBT3 Trichloroethane(1.1.1-) 
QBT3 Tetrachloroethane(l.1.2.2-l 
QBT3 Trichloroethane(1.1.2-) 
QBT3 Dlchloroethane(1, 1:) 
QBT3 Dichloroethene(l.1-) 
QBT3 Dlchloropropene(1.1-) 
QBT3 Trichloropropane(1.2.3-) 
QBT3 Trimethylbenzene(1.2.4-) 
QBT3 Dlbromo-3-chloropropane(1.2-) 
QBT3 Dlbromoethane(1.2-l 
QBT3 . Dlchlorobenzene(1.2-) 
QBT3 Dlchloroethane(1.2-l 
QBT3 Dlchloroethene(cls/trans-1.2-) 
QBT3 Dlchloropropane(1,2-) 
QBT3 Trlmethylbenzene(1.3.5-) 
QBT3 Dichlorobenzene(1.3-) 
QBT3 Dlchloropropane(1,3-) 
QBT3 Dlchlorobenzene(1,4-) 
QBT3 Aroclor-1260 
QBT3 Aroclor-1016 
QBT3 Aroclor-1221 
QBT3 Aroclor-1232 
QBT3 Aroclor-1242 

QBT3 Aroclor-1248 

QBT3 Aroclor-1254 

QBT3 lsopropylbenzene 
QBT3 Methylene Chloride 

QBT3 Butylbenzene(n-) 

QBT3 Propylbenzene(l-) 
QBT3 lsopropyltoluene(4:-) 
QBT3 Butylbenzene(sec-) 

QBT3 Styrene 
QBT3 Butylbenzene(tert-) 

Poge39 

Report 
Result Units Qual. 
0.058 MG/KG J+ 
0.106 MG/KG R 
0.64 MG/KG u 
2.5 MG/KG u 
0.64 MG/KG u 
2.5 MG/KG u 
0.64 MG/KG u 
2.5 MG/KG u 
2.5 MG/KG UJ 

0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
1.3 MG/KG u 

0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
1.3 MG/KG u 

0.64 MG/KG u 
1.8 MG/KG None 

.0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
1.3 MG/KG u 

0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 

2.5999999 MG/KG None 
0.84 MG/KG u 
0.84 MG/KG u 
0.84 MG/KG u 
0.84 MG/KG u 
0.84 MG/KG u 
0.84 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 
0.64 MG/KG u 



Table D-2.0-1, PRS 3-056(c) 

PRS location Media Report • Number ID SompleiD Code Analyte Result Units Qual. 
03-056(c) 03-14315 RE03-01-0128 QBT3 Tetrachloroethane 23 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Toluene 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Dichloropropene(trons-1.3-) 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 T richloroethene 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 T richlorofluoromethone 1.3 MG/KG UJ 
03-056(c) 03-14315 RE03-01-0128 QBT3 T richlorotrlfluoroethone 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Vinyl Chloride 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Xylene (Total) 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 lodomethone 0.64 MG/KG UJ 
03-056(c) 03-14315 RE03-01-0128 QBT3 Chloroform 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Chloromethane 1.3 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Dichloropropene(cls-1.3-) 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Dibromomethone 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Dichlorodifluoromethone 1.3 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Ethylbenzene 0.64 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Barium 19.4 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Beryllium 0.42 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Cadmium 0.033 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Calcium 908 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Chromium. Total 1.9 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Cobalt 2 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Copper 2.2 MG/KG J-
03-056(c) 03-14315 RE03-01-0128 QBT3 Aluminum 2350 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Arsenic 1.9 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Lead 3.CN99999 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Potassium 364 MG/KG J • 03-056(c) 03-14315 RE03-01-0128 QBT3 Selenium 0.15 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Sodium 145 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Thallium 0.17 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Mercury 0.021 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Iron 10100 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Magnesium 514 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Manganese 136 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Nickel 2.5 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Sliver 0.17 MG/KG u 
03-056(c) 03-14315 RE03-01-0128 QBT3 Vanadium 6 MG/KG J 
03-056(c) 03-14315 RE03-01-0128 QBT3 Zinc 42.799999 MG/KG None 
03-056(c) 03-14315 RE03-01-0128 QBT3 Antimony 0.32 MG/KG w 
03-056(c) 03-14337 RE03-01-0129 QBT3 Aroclor-1254 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Arocior-1260 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Aroclor-1016 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Arocior-1221 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Aroclor-1232 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Aroclor-1242 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Aroclor-1248 0.037 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Bromoform 0.0056 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Bromomethane 0.011 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Corban Disulfide 0.0056 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Carbon Tetrachloride 0.0056 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Chiorobenzene 0.0056 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Chlorodibroinomethone 0.0056 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Chloroethone 0.011 MG/KG u • 03-056(c) 03-14337 RE03-01-0129 QBT3 Chloroform 0.0056 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Chloromethane 0.011 MG/KG u 
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PRS 
Number 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(C) 

03-056(c) 

03-056(c) 

03-056(c) 

Location 

10 Sample 10 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0 129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

03-14337 RE03-0l-0129 

03-14337 RE03-01-0129 

03-14337 RE03-01-0129 

Table 0-2.0-1, PRS 3-056(c) 

Media 
Code Analyte 

QBT3 Dichloropropene(cis-1,3-) 

QBT3 Dibromomethane 

QBT3 Dichlorodifluoromethane 

QBT3 Ethylbenzene 

QBT3 lodomethane 

QBT3 lsopropylbenzene 

QBT3 Methylene Chloride 

QBT3 Butylbenzene(n-) 

QBT3 Propylbenzene(1-) 

QBT3 lsopropyltoluene(4-) 

QBT3 Butylbenzene(sec-) 

QBT3 Styrene 

QBT3 Butylbenzene(tert-) 

QBT3 Tetrachloroethene 

QBT3 Toluene 

QBT3 Dichloropropene(trans-1.3-) 

QBT3 Trichloroethene 

QBT3 Trichlorofluaromethane 
QBT3 Trichlorotrlfluoroethane 

QBT3 VinYl Chloride 

QBT3 Xylene (Total) 

QBT3 Tetrachloroethane(1.1.1.2-) 

QBT3 Trlchloroethone(1.1.1-) 

QBT3 T etrachloroethone(1.1.2.2=l 

QBT3 Trlchloroethane(1.1,2-) 

QBT3 Dlchloroethane(1.1-l-

QBT3 Dichloroprooene(1.1-l 

QBT3 Dlchloroethene(1. 1-) 

QBT3 Trlchloropropane(1.23-) 

QBT3 Trimethylbenzene(1.24-) 

QBT3 Dibromo-3-chloropropane(1.2-) 

QBT3 Dibromoethone(1.2-) 

QBT3 Dichlorobenzene(1.2-l 

QBT3 Dlchloroethone(1,2-) 

QBT3 Dichloroethene(cis/trons-1.2-l 

QBT3 Dlchloroorooone(1.2-) 

QBT3 Trlmethvlbenzene(1,3.5-) 

QBT3 Dlchlorobenzene(1.3-l 

QBT3 Dlchloropropone(1.3-1 

QBT3 Dlchlorobenzene(1.4-1 

QBT3 Dlchloropropone(22-1 

QBT3 Butonone(2-) 

QBT3 Chlorotoluene(2-) 

QBT3 Hexonone(2~l 
QBT3 Chlorotoluene(4-) 

QBT3 Methyl-2-pentanone(4~ 
QBT3 Acetone 

QBT3 Benzene 

QBT3 Bromobenzene 

QBT3 Bromochloromethane 

QBT3 Bromodichloromethane 

QBT3 Arsenic 
QBT3 Lead 

QBT3 Potassium 
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Report 
ResuH UnHs Qual. 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.011 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG w 
0.0056 MG/KG u 
0.0065 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
O.Q11 MG/KG w 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.011 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.023 MG/KG u 
0.0056 MG/KG u 
0.023 MG/KG .u 
0.0056 MG/KG u 
0.023 MG/KG u 
0.017 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 
0.0056 MG/KG u 

2.5999999 MG/KG None 
7.9CXXXXJ1 MG/KG None 

463 MG/KG J 



Table D-2.0-1, PRS 3-056(c) 

• PRS Location Media Report 
Number 10 Sample 10 Code Analyte ResuH Units Qual. 

03-056(c) 03-14337 RE03-0Hl129 QBT3 Selenium 0.13 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Sodium 119 MG/KG J 
03-056(c) 03-14337 RE03-01-0129 QBT3 Thallium 0.14 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Mercury 0.019 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Antimony 0.28 MG/KG UJ 
03-056(c) 03-14337 RE03-01-0 129 QBT3 Aluminum 5280 MG/KG None 
03-056(c) 03-14337 RE03-01-0129 QBT3 Barium 21.1 MG/KG J 
03-056(c) 03-14337 RE~1-0129 QBT3 Beryllium 0.85 MG/KG J 
03-056(c) 03-14337 RE03-01-0129 QBT3 Cadmium 0.029 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Calcium 925 MG/KG None 
03-056(c) 03-14337 RE03-01-0129 QBT3 Chromium. Total 2.3 MG/KG None 
03-056(c) 03-14337 RE03-01-0129 QBT3 Cobalt 0.98 MG/KG J 
03-056(c) 03-14337 RE03-01-0129 QBT3 Copper 4.300l002 MG/KG J-
03-056(c) 03-14337 RE03-01-0129 QBT3 Iron 8290 MG/KG None 
03-056(c) 03-14337 RE03-01-0129 QBT3 Magnesium 676 MG/KG J 
03-056(c) 03-14337 RE03-01-0129 QBT3 Manganese 279 MG/KG None 
03-056(c) 03-14337 RE03-01-0129 QBT3 Nickel 3.2 MG/KG J 
03-056(c) 03-14337 RE03-01-0129 QBT3 Silver 0.14 MG/KG u 
03-056(c) 03-14337 RE03-01-0129 QBT3 Vanadium 5.800J002 MG/KG J 
03-056(c) 03-14337 RE03-01-0129 QBT3 Zinc 37 MG/KG None 
03-056(c) 03-14344 RE03-01-0130 QBT3 Carbon Tetrachloride 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Chlorobenzene 0.0052 MG/KG u 
03-056(c). 03-14344 RE03-01-0130 QBT3 Chlorodibromomethane 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Chloroethane 0.01 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Chloroform 0.0052 MG/KG u • 03-056(c) 03-14344 RE03-01-0130 QBT3 Chloromethane 0.01 MG/KG U. 
03-056(c) 03-14344 RE03-01-0130 QBT3 Dichloropropene(cls-1.3-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Dlbromomethane 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Dlchlorodifluoromethane 0.01 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Ethylbenzene 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 lodomethane 0.0052 MG/KG UJ 
03-056(c) 03-14344 RE03-01-0130 QBT3 Jsopropvlbenzene 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 Methylene Chloride 0.0056 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Butylbenzene(n-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Propylbenzene(1-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-0130 QBT3 lsopropyltoluene(4-) ·o.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130. QBT3 .IMY!benzene(sec-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Styrene 0.0052 MG/KG u· 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Butylbenzene(tert-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Tetrachloroethane 0.0074 MG/KG None 

03-056(c) 03-14344 RE03-01-Q130 QBT3 Toluene 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Dlchloropropene(trans-1.3-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Trlchloroethene 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Trlchlorofluoromethane 0.01 MG/KG UJ 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Trlchlorotrifluoroethane 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 VInyl Chloride 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Tetrachloroethane(1.1.1.2-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Trlchloroethane(1.1.1-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Tetrachloroethone(1.1.2.2-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Trlchloroethane(l.1.2-) 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Xyl_ene (Total) 0.0052 MG/KG u • 03-056(c) 03-14344 RE03-01-Q130 QBT3 Bromobenzene 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Bromochloromethone 0.0052 MG/KG u 
03-056(c) 03-14344 RE03-01-Q130 QBT3 Bromodlchloromethone 0.0052 MG/KG u 
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PRS 
Number 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 
03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 
03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

03-056(c) 

Location 

ID Sample tO 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-0 1-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0 130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 
03-14344 RE03-01-0130 

03-14344 RE03-01-0130 · 
03-14344 RE03-01-0130 

03-14344 RE03-01-0130 
03-14344 RE03-01-0130 
03-14344 RE03-01-0130 

03-14344 RE03-01-0130 
03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

03-14344 RE03-01-0130 

Table D-2.0-1, PRS 3-056(c) 

Media 

Code Analyte 
QBT3 Bromoform 
QBT3 Bromomethane 

QBT3 Carbon Disulfide 

QBT3 Aroclor-1232 

QBT3 Aroclor-1242 
QBT3 Aroclor-1248 
QBT3 Aroclor-1254 
QBT3 Aroclor-1260 
QBT3 Aroclor-1016 
QBT3 Aroclor-1221 
QBT3 Dichloroethone(l.1-) 
QBT3 Dichloroethene(1.1-) 

QBT3 Dichloropropene(l,1-) 
QBT3 Trichloropropane(1.2.3-) 
QBT3 Trimethylbenzene(1.2.4-) 

QBT3 Dibromo-3-chloropropane(1.2-) 
QBT3 Dibromoethane(1.2-) 
QBT3 Dichlorobenzene(1.2-) 
QBT3 Dichloroethane(1.2-) 
QBT3 Dichloroethene(cls/trans-1,2-) 
QBT3 Dichloropropane(1.2-) 
QBT3 Trimethylbenzene(l.3.5-) 
QBT3 Dichlorobenzene(l.3-) 
QBT3 Dichloropropane(1.3-) 
QBT3 Dichlorobenzene(l.4-) 
QBT3 Dichloropropane(2.2-) 
QBT3 Butanone(2-) 
QBT3 Chloratoluene(2-) 
QBT3 Hexanone(2-) 
QBT3 Chlorotoluene(4-) 
QBT3 Methyl-2-pentanone(4-) 
QBT3 Acetone 
QBT3 Benzene 
QBT3 Arsenic 
QBT3 Lead 
Q8T3 Potassium 
QBT3 Selenium 
QBT3 Sodium 
QBT3 Thallium 
QBT3 Mercury 
QBT3 Copper 
QBT3 Iron 
QBT3 Magnesium 

QBT3 Manganese 
QBT3 . Nickel 

QBT3 Silver 

QBT3 Vanadium 

QBT3 Zinc 

QBT3 Antimony 

QBT3 Aluminum 

QBT3 Barium 
QBT3 Beryllium 
QBT3 Cadmium 

QBT3 Calcium 

Poge43 

Report 
ResuH UnHs Quat. 
0.0052 MG/KG u 

0.01 MG/KG u 
0.0052 MG/KG u 
0.034 MG/KG u 
0.034 MG/KG u 
0.034 MG/KG u 
0.034 MG/KG u 
0.034 MG/KG u 
0.034 MG/KG u 
0.034 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 

0.01 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052. MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.0052 MG/KG u 
0.021 MG/KG u 
0.0052 MG/KG u 
0.021 MG/KG u 
0.0052 MG/KG u 
0.021 MG/KG u 
0.014 MG/KG u 

0.0052 MG/KG u 
2 MG/KG None 

22.799999 MG/KG None 
451 MG/KG J 
0.13 MG/KG u 
116 MG/KG J 
0.14 MG/KG u 

O.Q18 MG/KG J 
3.2 MG/KG J-

700) MG/KG ·None 
537 MG/KG J 
326 MG/KG None 
1.9 MG/KG J 

0.14 MG/KG u 
3.5 MG/KG J 
39.5 MG/KG None 
0.27 MG/KG UJ 
3940 MG/KG None 
22A MG/KG J 
0.77 MG/KG None 
0.028 MG/KG u 
836 MG/KG None 



Table 0-2.0-1, PRS 3-056(c) 

PRS Location Media Report • Number 10 Sample 10 Code Anolyte Result Units Qual. 
03-056(c) 03-14344 RE~1-Q130 QBT3 Chromium. Total 1.1 MG/KG None 
03-056(c) 03-14344 RE03-Q1-Q130 QBT3 Cobalt 0.75 MG/KG J 
03-056(c) 03-14376 RE~1-Q131 QBT3 Aroclor-1 016 0.037 MG/KG u 
03-056(c) 03-14376 RE~1-Q131 QBT3 Aroclor-1221 0.037 MG/KG u 
03-056(c) 03-14376 RE03-Q1-Q131 QBT3 Aroclor-1232 0.037 MG/KG u 
03-056(c) 03-14376 RE03-Q1-Q131 QBT3 Aroclor-1242 0.037 MG/KG u 
03-056(c) 03-14376 RE03-Q1-Q131 QBT3 Aroclor-1248 0.037 MG/KG u 
03-056(c) 03-14376 RE03-Q1-Q131 QBT3 Aroclor-1254 0.037 MG/KG u 
03-056(c) 03-14376 RE03-Q1-Q131 QBT3 Aroclor-1260 0.23 MG/KG None 

• 

• 
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PRS 03-056(c) VCA Completion Report 

E-1.0 CALCULATION OF UCLs FOR AROCLOR-1260 AND SELECTED METALS 

UCLs of the arithmetic mean were calculated for arsenic, beryllium, cadmium, chromium, cobalt, copper, 
lead, mercury, nickel, silver, zinc, and Aroclor-1260. All samples for these analytes in the the data set 
were collected at a depth of less than 1 ft (UCLs for tuff samples were not calculated because of 
insufficient samples: there were only three tuff samples). To accurately represent the first ft of soil, UCLs 
were calculated using all the individual sample concentrations. All non-detects were represented by one
half of the detection limit in the data set. First, exploratory data analysis (EDA) plots were used to look at 
the distribution of data for each analyte. Second, the Shapiro-Wilk distributional test was run to determine 
which model (normal, lognormal, or neither) was appropriate to use for calculating the UCLs. Third, the 
UCLs were calculated and the most appropriate UCL was chosen. 

E-1.1 EDA Plots 

EDA plots are presented below for each analyte analyzed in the soil matrix. For each analyte, the EDA 
plots consist of a histogram, a box plot, a density estimate plot, and a normal-normal quantile plot. 

Histograms plot the frequency of observations within consecutive, equally sized intervals of 
concentrations/activities. They provide a discrete estimate of the shape of the distribution of the data from 
the composite sampling. 

Box plots are another way to represent the distribution. The top and bottom of the box in the box plot 
represent the inter-quartile range (lOR), identified by the 75th and 25th percentiles of the data, 
respectively. The horizontal line in the middle of the box represents the 50th percentile (the median). 
Vertical lines (called whiskers) extend to the most extreme data point which is no more than 
1.5 x lOR from the box. Outliers are represented by dots beyond the whiskers. 

The density estimate plot provides a continuous approximation of the probability distribution for the 
analytes from the samples. It is a complementary plot to the histogram. 

The normal-normal quantile plot pairs the sorted data with the corresponding quantiles of the standard 
normal distribution. If the data are normally distributed, then the plotted pairs will follow a straight line. 

These EDA plots combine to provide a qualitative assessment of the form of the distribution. All of these 
plots are used together to assess possibilities for constructing a statistical model of the distribution of 
each analyte. EDA plots are useful for identifying properties of the distribution that may guide the 
assessment of the distributional form. 

ER2001-0657 E-1 September 2001 



PRS 03-056(c) VCA Completion Report 

• 
Histogram Box Plot w/ Data 

10 

8 -e-
a >- ~ 0 

0 c: 
CD .5. :::1 

f5 C'" 0 x = Non-detect e c: 0 =Detect LL 0 10 0 

0 .... 
0 -

-50 0 50 100 150 

Density Estimate Normal Probability Plot 

8 0 

a (') 
0 

~ • E - 0 
0 10 #ofND's=O 
c: 
0 
0 

ci 
~ 
en 
c: 
CD 
0 .... 

0 

0 0 0 000000100000 0 
ci 

0 
ci 

-50 0 50 100 150 -2 -1 0 1 2 

Cone. (mglkg) Standard Ouantiles 

Figure E-1.o-1. EDA plots for arsenic 
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I Histogram Box Plot w/ Data 
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Figure E-1.0..2. EDA plots for beryllium 
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PRS 03-056(c) VCA Completion Report 

• 
Histogram Box Plot w/ Data 
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Figure E-1.0.3. EDA plots for cadmium 
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Figure E·1.o-4. EDA plots for total chromium 
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• 
Histogram Box Plot w/ Data 
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E-1.2 Shapiro-Wilk Distributional Test 

The results of the Shapiro-Wilk distributional test are presented in Table E-1.2-1. This distributional test 
calculates a probability value (p-value) to indicate whether the distribution is normal, lognormal, or 
neither. The decision about the type of distribution was made using the following criteria: 

1. Low normal p-value and high lognormal p-value: use lognormal UCL 

2. High normal p-value and low lognormal p-value: use normal UCL 

3. Low normal p-value and low lognormal p-value: use bootstrap UCL 

where any p-value below 0.1 would be considered low, and any p-value above 0.1 would be considered 
high; p-values that fall close to 0.1 must be evaluated using professional judgment. 

E-1.3 UCLs 

Table E-1.2·1 
Results of the Shapiro-Wilk Distributional Test 

Normal Lognormal 
Analyte p-Value p-Value Distribution 

Arsenic* <0.0001 <0.0001 Neither 

Beryllium• <0.0001 0.0013 Neither 

Cadmium• <0.0001 0.0014 Neither 

Chromium 0.0002 0.9427 Lognormal 

CobaH* <0.0001 0.0003 Neither 

Copper 0.0001 0.2378 Lognormal 

Lead 0.0005 0.2501 Lognormal 

Mercury• <0.0001 0.0019 Neither 

Nickel* <0.0001 0.0081 Neither 

Silve,. <0.0001 0.0001 Neither 

Zinc 0.1493 0.0032 Normal 

Aroclor-1260* <0.0001 <0.0001 Neither 

• Results indicate that neither normal nor lognormal model is 
appropriate; therefore, the results from the non-parametric 
bootstrap will be used for the UCL calculation. 

UCLs were calculated using three methods. 

The first two methods are essentially identical: the difference is the use of a different distributional model. 
The first uses an assumption of normality, and the second uses an assumption of lognormality. The first 
two methods generate UCLs by calculating the unbiased minimum variance (UMV) parameter estimates 
from the distribution of interest. These estimates have minimum variance among the collection of all 
unbiased estimates. Once the UMV estimates have been obtained, 10,000 sets of samples are 

• 

• 

generated. The size of each set of samples is equal to the number of samples in the original data set. The 
number of samples was equal to 18 for all analytes presented in Table E-1.3-1, with the exception of e 
Aroclor-1260, which had 80 samples. The mean is then calculated for each set of samples, and the 95th 
percentile from that list of 1 0,000 mean is taken as the 95% UCL. 
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The third method is a non-parametric bootstrap method. In this method, 10,000 sets of samples are 
generated. This method differs from the previous one in that no distributional estimates of parameters are 
made and the original data set is sampled with replacement to generate each of the 10,000 sets of 
samples. The size of each set of samples is again equal to the number of samples in the original data set. 
The mean is then calculated for each set of samples, and the 95th percentile from that list of 10,000 
means is taken as the UCL. 

Table E-1.3-1 
Summary of UCL Calculations 

Normal Lognormal Maximum 
UCL UCL Count of Count of Non-detect 

Analyte (mglkg) (mglkg) Non-detects Samples (mglkg) 

Arsenic 18.639 8.019 0 18 

Beryllium 0.924 0 18 nla 

Cadmium 0.583 9 18 0.029 

Chromium 11.652 0 18 nla 

Cobalt 6.137 0 18 nla 

6.088 0 

0 

12 18 O.Q16 

0 

8 The UCLs in the shaded cells are the UCLs that were chosen based on the distribution of the data as 
indicated in Table E-1.2·1. 

b n/a = Not applicable. 
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F-1.0 POST-REMEDIATION ECOLOGICAL SCOPING CHECKLIST 

Part A-Seeping Meeting Documentation 

SiteiD PRS 03-056(c) 

Form of site releases (solid, liquid, The southern portion of the site was used between 1967 and 1992 as 
vapor). Describe all relevant known or a storage area for electrical equipment, capacitors, and transformers 
suspected mechanisms of release with PCB-contaminated dielectric fluids, as well as for drums of waste 
(spills, dumping, material disposal, solvents. Following remediation, PCBs remain in the stream channel 
outfall, explosive testing, etc.) and at maximum concentration of 4 ppm. All other areas have an average 
describe potential ~ of release. concentration of <1 ppm. 
Reference locations on a map as 
appropriate. 
List of primary impacted media Surface soil- X (residual contamination) 
(Indicate all that apply.) 

Surface water/sediment -

Subsurface- X Some of the tuff bedrock may also contain (residual 

contamination) 
Groundwater-
Other, explain-

FIMAD vegetation class based on Water- in stream channel in canyon bottom 
ArcView vegetation coverage Bare Ground/Unvegetated - X exposed tuff (primarily from remedial 
(Indicate all that apply.) actions) 

Spruce/fir/aspen/mixed conifer- · 
Ponderosa pine - X (with Douglas fir) 
Pinon juniper/juniper savannah -

Grasslandlshrubland -
Developed- X (at top of the slope) 

Is T&E habitat present? Based on the T&E habitat review of July 8, 1999 (ESH-20/Ecol-99-
If applicable, list species known or 0258), the site is approximately 11 00 ft from potential Mexican spotted 
suspected to use the sHe for breeding owl nesting habitat and approximately 5300 ft away from Ame(ican 
or foraging. peregrine falcon (now delisted as T&E) nesting habitat, and is within 

the area in which these species can conservatively be assumed to 
forage at a medium and high frequency, respectively. It is also within 
the area in which the bald eagle can conservatively be assumed to 
forage at a relatively low frequency. 

Provide list of neighboring/contiguous/ The power plant outfall [PRS 03-012(b)) is upgradient of PRS 03-
upgradient sites. Include a brief 056(c) and provides a steady flow of water In the drainage of Sandia 
summary of COPCs and the form of Canyon, which forms the western and northern boundaries of the site. 
releases for relevant sites and reference This PRS is known to be an upstream source of PCBs. 
a map as appropriate. 
(Use this Information to evaluate the 
need to aggregate sites for screening.) 
Surface water erosion potential Run-on is from buildings and parking areas at the top of the slope. The 
Information main drainage of Sandia Canyon forms the terminus for site runoff. 
Summarize information from SOP-2.01, Prior to the VCA, the site runoff subscore was 22.6/46, with slopes 
including the runoff subscore averaging 10-30%,with some slopes exceeding 30%. The surface 
(maximum of 46); terminal point of water run-on score was 7111, the site setting subscore was 36.5/43, 
surface water transport; slope; and and the total erosion matrix score was 45. Following the VCA, the 
surface water run-on sources. erosion potential has been reduced by erosion control devices; 

however slopes of approximately 45% have been created • 
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Part B-Site Visit Documentation • 
Site ID PRS 03-056jc) 
Date of Site Visit July 18, 2001 
Site Visit Conducted by Tim Fischer IT Corporation 

Receptor Information: 
Estimate cover Relative vegetative cover (high, medium, low, none)= low. Areas of 

remediation are mostly devoid of soil (being exposed tuff bedrock) or 
have some coverage of ruderal plants (e.g., sunflowers) or grass 
seedlings from reseeding. The canopy has been opened by the 
removal of many trees to facilitate remediation and enhance safety. 
Vegetation undisturbed in the VCA, as well as ruderal plants, provide 
cover adjacent to these disturbed areas on the east, west, and north 
sides of the site and between the west and north slopes. 

Relative wetland cover (high, medium, low, none)= none on-site. 

Relative structures/asphalt, etc. cover (high, medium, low, none)= 
Low, limited to the top of the slope. 

Field notes on the FIMAD vegetation The original vegetation of this site was coniferous forest, dominated by 
class to assist in ground-truthing the Ponderosa pine, mixed with some Douglas fir and Gambel oak. The 
ArcView information canopy was nearly closed and the understory was not dense. The VCA 

resulted in the removal of some trees. which opened the canopy on the 
west and north slopes, and at the foot of the north slope. 

Field notes on T&E habitat, if Although the site is not within the nesting habitats, it is within potential 

applicable. Consider the need for a foraging range of three sensitive raptor species. The Mexican spotted 

site visit by a T&E subject matter owl is the most likely of these to use the forested habitat for hunting; 

expert to support the use of the site by however, the probability of its use of this site is diminished by the small 

T&E receptors. size of the site, its proximity to active facilities, the opening of the 
canopy, and the removal of understory plants and soil, which will • lessen the existence of potential prey species. The site habitat 
conditions are not appropriate for significant use by bald eagles or 
American peregrine falcons (recently delisted from T&E). 

Are ecological receptors present at the Yes. Evidence of small mammal use of remnant vegetation noted 
site? during the site visit included rabbit pellets and a (tassel-eared) squirrel 
(yes/no/uncertain) feeding on green Douglas fir cones. Bob Lechel of IT Corporation 
Describe the general types of stated that a bobcat had been seen in the area recently. Use of the 
receptors present at the site Ponderosa pine vegetation type by other terrestrial wildlife species is 
(terrestrial and aquatic), and make likely, including deer, elk, rodents, carnivores, and various species of 
notes on the quality of habitat present forest birds such as jays, woodpeckers, nuthatches, titmice, towhees, 
at the site. vireos warblers etc. 

Contaminant Transport Information: 
Surface water transport-field notes Because of the steep slopes remaining at the west and north slope 
on the erosion potential, Including a areas, some erosion may occur. Both of these slopes have been 
discussion of the terminal point of remediated, and the eroding material would be primarily clean fill. 
surface water transport (if applicable). Erosion control has been employed on these slopes In the form of jute 

mats. Grasses are growing on the north slope, and ruderals, such as 
sunflowers, were observed on the west slope. These should help 
stabilize the slopes. In addition, the flat area on top of the slope will be 
paved, and river rock has been put down to stabilize the top and toe of 
the slopes. Straw bale and log dams have been placed across the 
ephemeral drainages, which will help prevent discharge of soil to the 
Sandia Canvon drainaae which is the terminus for runoff from this site. 

Are there any off-site transport No. The VCA removed soils with PCB concentrations greater than 1 
pathways (surface water, air, or ppm. On the west and north slopes, clean fill replaced these soils and 
groundwater)? covers areas of possible residual contamination. Along the ephemeral 
(yes/no/uncertain) drainages, contaminated soil was typically removed to bedrock (tuff). 
Provide explanation Potential off-site transport of soils with residual contamination is 

prevented by erosion-control structures previously described. 
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Interim action (lA) needed to limit off- No. 
site transport? 
(yes/no/uncertain) 
Provide explanation/recommendation 
to project lead for lA strategic 
management decision point (SMDP). 

Ecological Effects Information: 

Physical disturbance 
(Provide list of major types of 
disturbances, including erosion and 
construction activities; review 
historical aerial photos where 
appropriate.) 
Are there obvious ecological effects? 
{yes/no/uncertain) 
Provide explanation and apparent 
cause (e.g., contamination, physical 
disturbance, other). 

Interim action needed to limit apparent 
ecological effects? 
{yes/no/uncertain) 
Provide explanation and 
recommendations to mitigate apparent 
exposure pathways to project lead for 
IASMDP. 

No Exposure/Transport Pathways: 

Disturbances associated with the VCA dominate the site. These include 
excavation of the two slopes and their recontouring with clean fill; 
removal of soil and associated vegetation (including some trees) from 
the channels and adjacent areas of the ephemeral drainages; and 
placement of erosion-control devices along these drainages, on the 
slopes, and at the top of the slopes. 
Removal of the trees during the VCA opened the canopy more than it 
had been previously, and areas of soil removal below the north slope 
have left new exposures of bedrock. The total affected area is probably 
less than 1 acre in size and has not significantly ahered the habitat with 
respect to the range of natural variability (i.e., the natural existence of 
small canopy gaps and exposed bedrock in this habitat type). The 
ecological effect is expected to be insignificant. 
No. 

If there are no complete exposure pathways to ecological receptors on-site, and no transport pathways to 
off-site receptors, the remainder of the checklist should not be completed. Stop here and provide additional 
explanation/justification for proposing an ecological NFA recommendation {if needed). At a minimum, the 
potential for future transport should include likelihood that future construction activities could make 
contamination more available for exposure or transport. 

The VCA has likely removed significant ecological pathways for PCB exposures and the potential for off-site 
transport of residual contamination. With the exception of plant roots (following crevices), residual contamination in 
the tuff is not considered to be accessible to ecological receptors and is considered relatively immobile. For plants, 
this pathway of exposure is expected to be minor and not a pathway for significant food chain uptake. Determining 
the success of this VCA will be based on the screening of the confirmatory samples for potential risk. If no risk is 
indicated, PRS 03-056jqwill be considered a potential candidate for NFA. 

Part C- Ecological Pathways Conceptual Exposure Model 

Question A: 

Could soil contaminants reach receptors via vapors? 

Volatility of the hazardous substance (volatile chemicals generally have Henry's law constant 
>10-s atm-me/mol and molecular weight <200 glmol) 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: Residual PCBs at the site are primarily absorbed into tuff; therefore, exposure to 
air is minimal. PCBs are heavy molecules (molecular weight approximately 328 g/mol) and are not highly 
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volatile (Henry's law constant approximately 4.1 x 10-4); therefore, release from the surface of the tuff 
through volatilization will be slow. 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

Soil contamination would have to be on the actual surface of the soil to become available for dust. 

In the case of dust exposures to burrowing animals, the contamination would have to occur In the 
depth Interval where these burrows occur. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: Residual PCBs at the site are primarily absorbed into tuff and are therefore not 
associated with respirable dust particles. 

Question C: 

Can contaminated soil be transported to aquatic ecological communities (use SOP-2.01 runoff 
score and terminal point of surface water runoff to help answer this question)? 

If the SOP-2.01 runoff score* for each PAS included In the site Is equalto zero, this suggests that 
erosion at the site Is not a transport pathway. (* Note that the runoff score Is not the entire erosion 
potential score, rather It Is a subtotal of this score with a maximum value of 46 points). 

If erosion Is a transport pathway, evaluate the terminal point to see H aquatic receptors could be 
affected by contamination from this site. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The residual PCBs are primarily absorbed into tuff and are therefore not open to 
transport by surface water runoff. · 

Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater? 

Known or suspected presence of contaminants In groundwater. 

The potential for contaminants to migrate via groundwater and discharge Into habitats and/or 
surface waters. 

Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are In contact 
with groundwater present within the root zone (-1m depth). 

Terrestrial wildlife receptors generally will not contact groundwater unless It Is discharged to the 
surface. 

Answer (likely/unlikely/uncertain): Unlikely 
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Provide explanation: Groundwater is not known to be contaminated by this site. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway? 

Suspected ability of contaminants to migrate to groundwater. 

The potential for contaminants to migrate via groundwater and discharge Into habitats and/or 
surface waters. 

Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are In contact 
with groundwater present within the root zone (-1 m depth). 

Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to the 
surface. 

Answer (likely/unlikely/uncertain): Unlikely 

Provi~e explanation: Residual PCBs are absorbed into tuff and are not highly soluble in water. 
Therefore, transport to groundwater via percolation is unlikely. 

Question F: 

Might erosion or mass wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

This question is only applicable to release sites located on or near the mesa edge. 

Consider the erodability of surficial material and the geologic processes of canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The residual PCBs are absorbed into tuff and are therefore not open to transport 
by surface water erosion. The site is not near a mesa edge where mass wasting is a potential mechanism 
of transport. 

Question G: 

Could airborne contaminants interact with receptors through respiration of vapors? 

Contaminants must be present as volatiles in the air. 

Consider the importance of Inhalation of vapors for burrowing animals. 

Foliar uptake of organic vapors Is typically not a significant exposure pathway • 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 = major pathway). 
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Terrestrial Plants: 0 

Terrestrial Animals: 0 

Provide explanation: The potential for release of residual PCBs through volatilization is considered to be 
very low (see Question A). Therefore, exposure of receptors through inhalation of vapors is not 
considered to be a potentially significant exposure pathway. 

Question H: 

Could airborne contaminants interact with plants through deposition of particulates or with 
animals through inhalation of fugitive dust? 

Contaminants must be present as particulates in the air or as dust for this exposure pathway to be 
complete. 

Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling species that 
would be exposed to dust disturbed by their foraging or burrowing activities or by wind 
movement. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 =major pathway). 

Terrestrial Plants: 0 

Terrestrial Animals: 0 

Provide explanation: The residual PCBs are not considered to be associated with respirable dust (see 
Question B). Therefore, exposure of receptors through dust inhalation is not considered to be a potentially 
significant exposure pathway. 

Question 1: 

Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

Contaminants In bulk soli may partition into soli solution, making them available to roots. 

Exposure of terrestrial plants to contaminants present In particulates deposited on leaf and stem 
surfaces by rain striking contaminated soils (i.e., rain splash). 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Terrestrial Plants: 2 

Provide explanation: Plant roots that come in contact with the tuff or penetrating cracks and crevices in 
the tuff may be exposed to residual PCBs in the tuff. These may be taken up, by the roots, into the plant. 
Because PCBs have relatively high log Kow values (>6), uptake by plants is expected to be relatively low 
and the PCBs are not expected to be highly mobile within the plant. 
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Question J: 

Could contaminants interact with receptors through food web transport from surficial soils? 

The chemicals may bioaccumulate in animals. 

Animals may ingest contaminated food items. 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 =major pathway). 

Terrestrial Animals: 2 

Provide explanation: Animals that consume plants which are contact with contaminated tuff (see 
Question I} may ingest PCBs that have been taken up by the plant. These may bioaccumulate in animals 
that regularly feed on plants at the site. The PCBs in the tissues of these animals would be available for 
potential transfer to predators or scavengers who might consume them. 

Question K: 

Could contaminants interact with receptors via incidental ingestion of surficial soils? 

Incidental ingestion of contaminated soil could occur while animals grub for food resident In the 
soil, feed on plant matter covered with contaminated soil, or groom themselves clean of soli. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Terrestrial Animals: 1 

Provide explanation: Site activities (including the removal of contaminated soil and site restoration) as 
well as subsequent weathering of exposed tuff could have created soil-sized particles containing residual 
PCBs that could be ingested by ecological receptors at the site. This is unlikely to constitute a significant 
exposure pathway to ecological receptors. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soils? 

Significant exposure via dermal contact would generally be limited to organic contaminants that 
are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Terrestrial Animals: 1 

Provide explanation: Direct dermal contact with soil-sized particles containing PCBs (see Question K} 
could result in exposure through dermal uptake of the PCBs. As with exposure through ingestion of such 
particles, dermal contact is unlikely to constitute a significant exposure pathway at this site. 

ER2001-0657 F-7 September 2001 



PRS 03-056(c) VCA Completion Report 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

External irradiation effects are most relevant for gamma-emitting radionuclides. 

Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 =major pathway). 

Terrestrial Plants: 0 

Terrestrial Animals: 0 

Provide explanation: No radiological COPCs. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

Contaminants may be taken up by terrestrial plants whose roots are in contact with surface 
waters. 

Terrestrial plants may be exposed to particulates as they are deposited on leaf and stem surfaces 
by rain striking contaminated sediments (I.e., rain splash) In an area which Is only periodically 
inundated with water. 

Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Terrestrial Plants: 0 

Provide explanation: No pathways associated with surface water or sediment exist for this site. 

Question 0: 

Could contaminants Interact with receptors through food web transport from water-and sediment? . 

The chemicals may bloconcentrate In food items. 

Animals may ingest contaminated food items. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Terrestrial Animals: 0 
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Provide explanation: No pathways associated with surface water or sediment exist for this site. 

Question P: 

Could contaminants interact with receptors via ingestion of water and suspended sediments? 

If sediments are present in an area that is only periodically inundated vyith water, terrestrial 
receptors may incidentally ingest sediments. 

Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters are 
used as a drinking water source. 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 =major pathway). 

Terrestrial Animals: 0 

Provide explanation: No pathways associated with surface water or sediment exist for this site. 

Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

If sediments are present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods. 

Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters. 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 = major pathway). 

Terrestrial Animals: 0 

Provide explanation: No pathways associated with surface water or sediment exist for this site. 

Question R: 

Could contaminants interact with plants or animals through external Irradiation? 

External Irradiation effects are most relevant for gamma-emitting radlonuclides. 

Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 = major pathway) • 

Terrestrial Plants: 0 

Terrestrial Animals: 0 
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Provide explanation: No radiological COPCs. 

Question 5: 

Could contaminants bioconcentrate in free-floating aquatic plants, attached aquatic plants, or 
emergent vegetation? 

Aquatic plants are In direct contact with water. 

Contaminants in sediment may partition into pore water, making them available to submerged 
roots. 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 = major pathway). 

Aquatic Plants/Emergent Vegetation: 0 

Provide explanation: No aquatic pathways exist at this site. 

Question T: 

Could contaminants bioconcentrate In sedimentary or water column organisms? 

Aquatic receptors may actively or incidentally Ingest sediment while foraging. 

Aquatic receptors may be directly exposed to contaminated sediments or may be exposed to 
contaminants through osmotic exchange, respiration, or ventilation of sediment pore waters. 

Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation of 
surface waters. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Aquatic Animals: 0 

Provide explanation: No aquatic pathways exist at this site. 

Question U: 

Could contaminants bioaccumulate in sedimentary or water column organisms? 

Lipophillic organic contaminants and some metals may concentrate In an organism's tissues. 

Ingestion of contaminated food items may result in contaminant bloaccumulatlon through the 
food web. 

Provide quantification of exposure pathway (0 =no pathway, 1 =unlikely pathway, 2 =minor 
pathway, 3 = major pathway). 

Aquatic Animals: 0 
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Provide explanation: No aquatic pathways exist at this site. 

Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation? 

External irradiation effects are most relevant for gamma-emitting radionuclides. 

The water column acts to absorb radiation, thus external irradiation is typically more Important for 
sediment-dwelling organisms. 

Provide quantification of exposure pathway (0 = no pathway, 1 = unlikely pathway, 2 = minor 
pathway, 3 = major pathway). 

Aquatic Plants: 0 

Aquatic Animals: 0 

Provide explanation: No radiological COPCs. No aquatic pathways exist at this site. 
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NOTE: 
Letters In 

Ecological Seeping Checklist: PRS 03-056(c) circles refer to 

Terrestrial Receptors questions on 
Ecological Pathways Conceptual Exposure Model: Post-VCA Site Conditions the scc_>ping 

checkliSt 

Primary 
Contaminant 

Media 

Surface 
Soil 

Surface Water/ 
Sediment 

Subsurface 

Primary 
Transport 

Mechanism 

Vaporization 

Particulate 
Suspension 

Surface runoff, 
erosion, mass 

wasting 

Springs/ 
Seeps 

September 2001 

Secondary 
Contaminant 

Media 

Surface 
Water/ 

Sediment 

Primary 
Exposure 
Pathway 

Respiration of Vapors 

Inhalation/Deposition 

Plant Uptake 

Food Web Transport 

lnciclental Ingestion 

Dermal Contact 

External Gamma 

Plant Uptake 

Food Web Transport 

Drinking Water Ingestion 

Dermal Contact 

External Gamma 

F-12 

Terrestrial Receptors 

Plants Animals 
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Signatures and certifications: 

Checklist completed by (provide name, organization and phone number): 

Name (printed): N. Timothy Fischer 

Name~~n~ure):_~~~a~~~~~~~~~~~~~~~~-~~,~~~~~~~~-~=~~~~~~~~~ 
Organization: IT Corpo~ 
Phone number: (505) 262-8906 

Date Completed: July 20, 2001 

Verification by a member of ER Project Ecological Risk Task Team (provide name, organization 
and phone number): 

Name (printed): . J (c~@!i lt'Vl j [CYid«. 
Name (signature): _(:.......· _U.;::;' _--.:· ~=:..:.__'-~----· ------------------
Organization: e IE& 

I 
Phone number: G " 5- rog53 

F-2.0 ORIGINAL ECOLOGICAL SCOPING CHECKLIST 

The original (pre-VCA) ecological scoping checklist performed at PRS 03-056(c) can be found within 
Appendix H to this document, as Appendix 0 to the VCA plan for PRS 03-056(c) (LANL 1999, 64711 ) .. 
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The table below (Table G-1.0-1) provides a summary of the estimated costs versus the actual costs of the 
PRS 03-056(c) VCA. 

Table G-1.Q-1 

Estimated Costs versus Actual Costs 

Activity Estimated Cost Actual Cost 

Pre-field activities (includes contract bid, erosion controls, $191,217 $212,118 
VCA plan preparation, readiness review, field preparation, 
and mobilization) 

Field activities (includes pre-excavation characterization $587,876 $799,992 
activities, excavation activities, waste management, 
verification sampling, and site restoration) 

Sample analysis (external laboratory) $150,636 $139,560 

Waste disposal (includes waste disposal costs, $700,022 $468,772 
transportation, bins, and waste disposal paperwork, and 
coordination) 

VCA report preparation (includes data analysis and $112,537 $75,565. 
assessment, VCA report preparation, editing and 
compositing, peer review, and comment resolution). 

Totals $1,742,288 $1 ,696,007. 

• Not all of the actual costs of the VCA report preparation activities are included in this figure because not all the costs 
are in the system at this time. Also, the VCA report review and comment resolution cycles have not been completed. 
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AppendixH 

VCA Plan, RSI, and RSI Response 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































